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paGoueii mporpammbl yueOHOH aucuumuuHbel  [IM.05. IlpoexTupoBanume u  paszpaboTka
MH(OPMALIMOHHBIX CUCTEM.

CopepxaHue MpaKTUYECKUX pabOT OPUEHTHPOBAHO Ha TMOJTOTOBKY OOy4arolmmxcs K
OCBOCHHIO TPOPECCHOHATBHOIO MOJYJS MPOrpaMMbl MOATOTOBKH CHEIMAIMCTOB CPEJHEro 3BEHA
no cneruanbHocTr 09.02.07 MHGOpMAaNMOHHBIE CUCTEMBI U MPOTPAMMHUPOBAHUE W OBJIAJICHUIO
OOIIMMHU KOMITETEHLIUSMH.

MeTtoauyeckue yka3zaHUsl 10 BBIIOJHEHUIO NMPAKTUYECKUX paboT pa3paboTaHbl HA OCHOBE
paboueii mporpammbl [IM.05. IlpoexkTupoBanue u pa3paboTka HHPOPMALMOHHBIX CHCTEM,
MJIK.05.02 Pa3zpaboTtka koga HHGOPMAIIMOHHBIX CUCTEM

ConepkaHye  TMPAaKTHUECKUX  PabOT  OpHEHTHpOBaHO Ha  (opmupoBaHue oOmIMX U
Npo(eCCUOHATIBHBIX KOMIIETEHIIMI IO TporpaMMe TMOJATOTOBKH CIIEHUAINCTOB CPEAHEro 3BeHa [0
crieranbHocTy 09.02.07 MHbOpMalinoHHbIE CUCTEMBI M TPOTPAMMUPOBAHHUE.
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1 HOACHUTEJIbBHAS 3AIIMCKA

CocraB M cojepkaHUe NPAKTUUECKUX 3aHATUN HampaieHbl Ha peanuzaunto denepaabHOro
roCy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHJapTa CpeIHEro MpodecCHOHaILHOT0 00pa30BaHusl.

Benymieidi aunakTHYecKOW LENbI0 MPAKTUYECKHX 3aHATUH  sBiseTcss  (opMupoBaHUE
npodecCHoHANbHBIX MNPAKTHYECKUX YMEHUN (YyMEHMH BBINOJHATH OIpeieieHHbIe eHCTBUS,
orepanuy, HEOOXOIUMBIE B TOCIEAYIOIIEM B NMPO(EeCCHOHANBHON AEATENIbHOCTH) WM y4eOHBIX
MPAKTUYECKUX YMEHUI (YMEHUH peliarh 3aJa4u [0 MaTeMaThke, Gu3nke, XUMUU, HHPOpMaTUKe U
1p.), HEOOXOIMMBIX B TTOCTEAYIONIEH Y4eOHOM e TEITHbHOCTH.

B cooTBercTBHHM ¢ paboueli nporpammoit yueoHou aucuurunabl [IM 05. «IIpoekTupoBanue u
pa3paboTka uHpopMamoHHbIX cuctem», MJIK.05.02 Pa3zpaboTka ko/1a HHPOPMAITMOHHBIX CHCTEM
MPEeIyCMOTPEHO TMPOBEICHUE TMPAKTUYECKUX 3aHATHH. B paMkax mnpakTHUYEeCKOro 3aHsITHA
o0ydJaronecs MOTYT BBITIOIHATH OJHY WM HECKOJIBKO JIAOOPATOPHBIX MU MPAKTUYECKUX padoT.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4atOIUNACs JOKEH:

ymemp:

- OCYIIECTBJIATH TIOCTAHOBKY 3a/1a4 110 00paboTke nH(pOpMaIHu;

- IPOBOJIUTH aHAJIN3 MIPEIMETHOM 00aacTy;

- OCYHIECTBISATH BBIOOP MOJENM W CPEICTBA IMOCTPOCHUS WH(POPMAIMOHHON CHCTEMBI U
IIPOrPpaMMHBIX CPE/ICTB;

- HCTIOJIB30BATh AITOPUTMBI 00Pa0OTKM MHPOPMALIUH [T PA3IMYHBIX TPUII0KEHUH;

- pemiaTh NPHUKIAJHBIE BOIPOCHl NPOTPAaMMHUPOBAHUS M s3bIKAa CLIEHAPUEB JUI CO3/aHUS
IpOTpaMM;

- CO3/1aBaTh U YNPaBJIATh IPOEKTOM I10 pa3pabOTKe NPUI0KEHUS;

- IPOEKTUPOBATH U pa3padaThIBaTh CUCTEMY I10 33/IaHHBIM TPEOOBAHMIM U CTICHU(DUKAIHIM;

- paboTaTh C UHCTPYMEHTAIBHBIMU CpeICTBAaMH 00pabOTKH HH(pOpMAIIHH;

- UCIIOJIb30BaTh SA3BIKU CTPYKTYPHOTO, 00BEKTHO-OPUEHTUPOBAHHOI'O MPOrpaMMHUPOBAHUS U
SI3bIKA CIICHAPHEB ISl CO3/IAHMSI HE3aBUCUMBIX MTPOTPaMM;

- pacro3HaBaTh 3ajauy W/WiIM MpoOiieMy B HpodECCHOHATBHOM H/HIM  COLHAIbHOM
KOHTEKCTE;

- aHAJIM3UPOBATh 3a/1a4y W/UIIHU NMPo0JIeMy U BBIAEIATH €€ COCTaBHbIE YacTH;

- OTIpE/ICTISITh 3a]a9M /IS TOMCKa WH(POPMAIIHH;

- ONpeeATh He0OX0AUMbIE UCTOUHUKH UH(POPMALIUY;

- OmpenmeNiaTh W  BBICTPaWBaTh TPACKTOPUU  MPO(ECCHOHAIBFHOTO  pa3BUTHS U
camMo00pa3oBaHMs;

- TPUMEHATH HCCIIEOBATENILCKAE TPUEMBbl W HABBIKH, YTOOBI OBITHh B KypC€ MOCIETHHX
OTpAacJeBbIX PELICHUH;

- B3aMMOJEHCTBOBATH C KOJUIETaMH, PYKOBOJICTBOM, KIMEHTaMH B X0/€ MPOo(dhecCHOHATEHON
NesTeNbHOCTH;

- MOHUMATh TPeOOBAHMUS M OTIPABIBIBATH OXKUIAHUS KIMEHTOB/pab0TOIaTEIIS,

- TPUMEHATh TEXHUKH M T1pHeMbl 3(ddekTuBHOro oOmeHus B MpodecCHOHATbHON
TeSITeTbHOCTH;

- HCTIOJIH30BATh HABBIKK YCTHOTO OOILEHUS B MPO(ECCHOHATLHON AEATEIbHOCTH;

- TIPUMEHSTH CpelcTBa WH(POPMAIMOHHBIX TEXHOJIOTUH Ui pemieHus] MpoQecCHOHaTbHBIX
3ajau;

- HCTIOJIK30BAaTh COBPEMEHHOE MTPOTPaMMHOE 00eCTIeueHHE;

- TIOHUMAaTh OOIIMH CMBICT YETKO MPOM3HECEHHBIX BbICKa3bIBAHUI Ha W3BECTHHIC TEMBbI
(mpodeccroHanbHbIE U OBITOBBIC);

- yU4acCTBOBATh B IMAJIOTaX HA 3HAKOMbIE 00IIHMEe U MPO(ECcCHOHATBHbIE TEMBI;

- YUTaTh, NMOHWMATh M HAXOJUTHh HEOOXOAMMBIC TEXHWYECKHE IAHHBIE W HHCTPYKIUH B
PYKOBOJICTBAxX B JIFOOOM JOCTYITHOM (opmare;
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- IPUMEHSTh 3HaHUA 10 (UHAHCOBOW IPaMOTHOCTH Ui MPO(ECCHOHANBHON eATeNIFHOCTH U

B IIOBCEIHEBHOH KH3HU,

- BBISIBJIAITD JIOCTOMHCTBA U HEIOCTATKU KOMMEPYECKON UJIEH;

Conepxanue J71abOpaTOPHBIX W IPAKTMYECKMX pabOT OPUEHTHPOBAHO Ha  IOArOTOBKY
o0yJaromuxcs K OCBOCHUIO HPO(PECCHOHATBHOIO MOJIYNS IMPOrPaMMbI TOITOTOBKH CIIEUAINCTOB
CPEIIHEro 3BEHa 10 CIIELUATBHOCTH 1 OBJIAJICHUIO NPOPECCUOHATIbHBIMU KOMNEMEHUUAMU:

= TIK 5.1. Cobuparb MCXOAHBIC TaHHBIE JUIA Pa3padOTKH MPOCKTHOH NOKyMEHTAlUW Ha
MH(POPMALIMOHHYIO CUCTEMY.
= IIK 5.2. Pa3pabarbiBaTh MPOCKTHYIO JTOKYMEHTAIMIO Ha pa3paboTKy WHGOpMAIMOHHON
CHCTEMBI B COOTBETCTBUHU C TPEOOBAaHUSIMU 3aKa3UUKA.
= TIK 5.3. Pa3pabatpiBaTh NOJACHCTEMBI 0€30MACHOCTH HH(OPMAIIMOHHON CHCTEMBI B
COOTBETCTBUM C TEXHUYECKUM 331aHUEM.
= TIK 5.4. IlpousBoauTth pa3paboTKy Moayieit HH()OPMAITMOHHON CHCTEMBI B COOTBETCTBHH
C TEXHUUYECKUM 3a/laHHEM.
A Taxxe GOPMHUPOBAHUIO 0OUIUX KOMNEMEeHUULIL.
= OKOI. BeiOupare crocoObl pemieHHus 3aga4 MpodhecCHOHATBHOM JIeATEeIbHOCTH,
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.
= OKO02. OcymecTBiasaTh NOWCK, aHANU3 H  HHTEPOpPETAlUi0  HH(OpMaLuu,
HEOO0XOAMMOI TSl BBITTOTHEHHS 337124 TIPOPECCHOHATBHOM IETETHHOCTH.
= OKO03. [IlmanmpoBaTh W peaJM30BBIBAaTh COOCTBEHHOE IPOPECCHOHAIBHOEC U
JMYHOCTHOE Pa3BUTHE.
= OKO04. PabGorarb B KOJUJICKTHBE M KoMaHzae, A((PEKTUBHO B3aMMOJICHCTBOBAThH C
KOJUIEraMH, PYKOBOJICTBOM, KJIMEHTAMHU.
= OKO05. OcymectBaaTh  yCTHYHO M IIHCBMEHHYKO  KOMMYHHKAaIMIl0  Ha
TOCYJapCTBEHHOM SI3BIKE C YI€TOM OCOOCHHOCTEH COIMAIBHOTO M KYJIBTYPHOTO KOHTEKCTA.
=  OKO06. [IIposBisTh rpa)IaHCKO-NATPUOTUYECKYIO IO3ULMIO, JIEMOHCTPUPOBAThH
OCO3HAaHHOE MOBEICHNE Ha OCHOBE TPAAUIIMOHHBIX OOIIEUEI0BEYECKUX 1IEHHOCTEH.
= OKO07. CopelicTBOBaTh COXpPAaHEHHIO OKpPYKAIOLIEH Cpelbl, pecypcocOepereHHIo,
3¢ (HeKTUBHO AeMCTBOBAThH B UPE3BBIYAMHBIX CUTYAIIMSIX.
= OKO08. Hcnonb3oBartek cpenctBa (U3NYECKOH KYIbTyphl M COXpPaHEHUS U
YKpEIUIeHUs1 370pOBbsi B Ipolecce MNpPOPECCHOHANbHOM JIEATENbHOCTH U IMOAJIEpKaHus
HE00X0AMMOT0 YPOBHS (PU3UYECKON MOATOTOBIEHHOCTH.
= OKO09. MHcnonb3oBarb UHGOPMAIMOHHBIE TEXHOJOTMM B Npo¢ecCHOHAIbHOU
JESATENBHOCTH.
= OK10. [Ilonb3oBarbest npodeccuoHaTbHON JTOKYMEHTalMel Ha rocy1apCTBEHHOM U
WHOCTPAHHOM SI3BIKAX.
= OK11. [IInanupoBaTh NpeaNpUHUMATEILCKYIO JESATEIBHOCTh B MPO(ECCHOHAIBHON
chepe

Brinonnenue o0yyatonuxcs 1a00paTOpHbIX U MPAKTHUECKUX padOT Mo yueOHOM TUCIUIUINHE
IIM 05. «IIpoektupoBanue u paspaboTka mHpopMannoHHbIX cuctem», MJIK.05.02 Pa3pabotka
KOJla UH(QOPMAIIMOHHBIX CCTEM HaIPaBJIEHO HA:

- 00o0ImieHue, cucTeMaTH3aluio, YriayOJieHHe, 3aKperjieHHe, pa3BUTHE M JIETAIM3aLUI0
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUI 110 KOHKPETHBIM TeMaM y4eOHOW JUCIMUILTUHBL,

- (opMHpOBaHHE YMEHUH NPUMEHSTH IOJIyY€HHbIE 3HAHHUS Ha TPAKTHKE, pPean3aluio
€IMHCTBA MHTEIJIEKTYaJIbHOM U MPaKTUUECKOMN JeATeIbHOCTH;

- pa3BUTHE HHTEJUIEKTyaJbHBIX yMEHUH Yy OyIylmIMX CHEHUAIUCTOB: aHAIUTUYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BbIpaOOTKY NpHU pEIIEHUH IOCTABJICHHBIX 3aJad MpPO(EeCcCHOHANBHO 3HAYMMBIX KadyecTB,
TaKMX KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsi MHUIIMATUBA.

[pakTiueckue 3aHsTHA TPOBOJTCS IOCIE COOTBETCTBYIOLIEH TEMBbI, KOTOopas oOecrednBaeT
HaJIN4Me 3HaHUH, HEOOXOIMMBIX JUISl €€ BBITIOTHEHHUSI.
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2 MEPEYEHD IPAKTUYECKUX 3AHATHUI

MJIK.05.02 PABPABOTKA KOJA MTH®OPMAILIMOHHBIX CUCTEM

Pa3zgenbl/TeMbl Tembl npakTuyeckux/nadoparopubix | KosuvecTBo TpebdoBanust
3aHATHH 4acoB erocC C1io
(ymertn)
Pa3nes 2. UHCcTpyMeHTapHii M TEXHOJIOTMH Pa3padoTKu Kojaa 83 V51,V52,
HH(OPMALMOHHBIX CHCTEM ¥5.3,¥54
Tema 5.2.1. OcHoBubie | JlabopaTopnas padora Nel [Toctpoenue 4 V51,¥5.2,
UHCTPYMEHTHI J1J14 JnyarpaMMbl BapuaHTOB HCTIOJIB30BAHUS ¥5.3,V54
CO3JIaHMsI, UCTIOJHEHUs | U auarpammel. [locinenoBaTenbHOCTH U
U yIIpaBJICHUS reHepanus Kojaa
UH(POPMALIMOHHOM JlaGoparopnas padota Ne2 [Toctpoenue 4 V51,¥5.2,
CHCTEMOM nuarpammbl Koomnepanuu u quarpaMmMbl V53,V¥54
PasBepTrIBaHMs U TeHEpaIs KoJaa
JlaboparopHuas padota Ne3 [Toctpoenue 4 V51,V5.2,
nuarpammsbl JlesTenbHOCTH, AUarpaMMbl ¥5.3,¥5.4
Cocrosinuit u quarpammbl KiaccoB u
reHepanus KoJa
JlaboparopHuas pabota Ned [Toctpocnue 4 V51,V5.2,
JrarpaMMbl KOMIIOHEHTOB U F'€HEpaLns ¥53,V¥5.4
KoJa
JlaboparopHuas padota Ne5 [TocTpoenue 3 V51,V5.2,
Jarpamm IOTOKOB JIaHHBIX U FeHepalus ¥5.3,¥5.4
KoJa
Tema 5.2.2. [Ipaktrueckas padota Nel O6ocHOBaHME 4 V51,V5.2,
PaszpaboTka u BBIOOpA TEXHHUYECKHUX CPEICTB ¥5.3,¥5.4
Moaudukanus [IpakTuueckas padora Ne2 CtoumocTHas 4 V51,V52,
HH(pOpMALMOHHBIX OLICHKA ITPOEKTa ¥5.3,¥5.4
cucTemM [IpakTuueckas padorta Ne3 IlocTtpoenue u 4 V51,V52,
000CHOBaHHE MOJIEJIH MPOEKTa ¥5.3,¥5.4
JlabopaTtopHas padota Ne 6 YcraHoBka u 4 V5.1,V5.2,
HACTPOWKA CUCTEMBI KOHTPOJIS BEPCUM C ¥5.3,V5.4
pa3rpaHUYEHUEM POJICH
IIpakTruyeckas padora Ne4d 4 V5.1,V52,
[IpoektupoBanue u pazpaboTka ¥5.3,¥5.4
uHTepdeiica noap30BaTeNs
JlaboparopHas pabota Ne 7 Pa3paboTtka 4 Y 5.1,¥5.2,
rpaduueckoro uHTepdeiica ¥5.3,¥5.4
MI0JIb30BATENS
JlabopaTtopHnas pabota Ne 8 Peanuzarus 4 V51,V5.2,
JITOPUTMOB 00PaOOTKHU YMCIOBBIX ¥5.3,¥5.4
naaHbIX. OTinaaKa IPUITOKEHUS
JlaGoparopHas pabota Ne 9 Peanu3arus 4 V51,V52,
anropuTMoB noucka. OTiagka ¥53,¥54
MPUIIOKEHUS
JlabopaTtopHas padota Ne 10 Peanuzamus 4 V51,V5.2,
00paboTKK TaOMMYHBIX JaHHBIX. OTiaaKa V53,VY54
TTPUIIOKECHUS
JlaGoparopnas pabota Ne 11 Pazpabotka 4 V5.1,¥5.2,
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U OTJIa/IKa TeHepaTopa CIIy4aiHbIX
CHUMBOJIOB

¥5.3,¥5.4

JlaGopaTtopHas padota Ne 12 Pa3paboTka 4 V5.1,V5.2,

MIPWIOXKEHUHN JJ1 MOJIETMPOBAHUS ¥5.3,¥5.4

MpoLECcCoB U siBieHni. OTinaaka

TIPIIIOKCHUS

JlabopaTtopHnas padota Ne 13 MuTerpamms 4 V¥5.1,V5.2,

MOJTyJIsl B MUH()OPMAITMOHHYIO CHCTEMY ¥5.3,¥5.4

JlaGopaTopHas padota Ne 14 4 V¥5.1,V5.2,

[IporpamMmmMupoBanue oOMeHa ¥5.3,¥5.4

COOOIIEHUSIMU MEX]TY MOAYIISIMU

Jlaboparophast pabora Ne 15 4 Y51,¥52,

Opranmzanus (aityioBoro BBoa-BbIBOIA V53,V¥54

TAHHBIX

Jlaboparophas pabota Ne 16 Pa3paborka 4 V51,V5.2,

MOJ1yJIEH SKCIIEPTHON CUCTEMBI ¥5.3,V5.4

JlaboparopHas pabora Ne 17 Co3nanue 4 V5.1,V5.2,

CETEBOI0 CEpBEPA U CETEBOr'0 KIIMEHTA. ¥5.3,¥5.4
NTOI'O 83




3SMETOAUYECKUE YKA3AHUSA

M/IK.05.02 02 Pa3zpadoTka koaa nHGOPMALHMOHHBIX CHCTEM

Tema 5.2.1. OcHOBHBIE MHHCTPYMEHTHI /1JISl CO31AHNSI, UCIIOJTHEHUS M YIIPaBJIEeHUS
UHGOPMANMOHHOM CHCTEMOM

JlaGoparopHnasi padora Ne 1 IlocTpoenne quarpammbl BapuaHToOB HCIIOJIBL30BAHUS U
auarpammbl [locienoBaTe/JIbHOCTH M reHepalus KOAa

Ieab: O03HAKOMUTBCS C METOJOJIOTMEN MOJEIMPOBAHMS JauarpamMmel  BapuantoB wu
nuarpammsbl [locnenoBareibHOCTH Ha OCHOBE si3bika UML

Beinosinus patdory, Bel Oyaere:
ymemp:
- OCYIIECTBJIATH TIOCTAHOBKY 3a/1a4 10 00paboTke nH(pOopMaInu;
- IPOBOJUTH aHATN3 MIPEIMETHON 00IacTH;
- OCYILECTBIATh BBIOOP MOJEIM U CPEACTBAa IMOCTPOEHUS HH(OPMALMOHHOW CHCTEMBI U
MIPOrpaMMHBIX CPECTB.
- IPOEKTUPOBATh U pa3padaThIBaTh CUCTEMY I10 33/IaHHBIM TPEOOBAHMSIM U CTICIIU(DUKAIIISIM.
- UCToJb30BaTh MeTononoruto sizbika UML mns monenupoBanust auarpamm BapuanToB u
[TocnenoBarenpsHOCTH
MarepuanbHoe o0ecniedeHne:
IlepcoHANBHBIN KOMITBIOTED.
3aganme:
1. O3HaKOMHTbHCS C TEOPETUUYECKUM MaTEPUATIOM.
2. O3HaKOMHUTbCS C  METOAOJIOTHEH  IMOCTPOEHHWs  JMarpaMM  BapHaHTOB U
MOCIIEA0BATEIBHOCTH Ha OCHOBE s3bIka UML.
3. Tloctpoiite IAarpamMmy BapUaHTOB HACTIOB30BAHUS TS BBHIOpAHHOM
MH(POPMALIMOHHOM CUCTEMBI
4. BBINOJIHUTE TOCTPOEHHUE quarpamMmbl  T1OCJIEIOBAaTeIbHOCTH JJIi  BBIOpAHHOM
MH(POPMALIMOHHOM CUCTEMBI
5. CpaiiTe BBITIOJIHEHHYIO pa0oTy.
Kparkue Teopernyeckue CBeACHUA:

Busyansnoe monenupoBanne B UML MOXHO IpeacTaBUTh KAaK HEKOTOPBIM IIpolecce
MIOYpPOBHEBOTO CITyCKa OT Haubojee oOmIeld KOHIENTyalbHONH MOJAEIM HCXOAHOM CHUCTEMBI K
JIOTUYECKOM, a 3aTeM U K (pU3M4ecKol MOJeNIM COOTBETCTBYIOLIEH MporpaMMHOil cuctemsl. Paborta
Ha/l MPOEKTOM HayMHaeTcs ¢ OOLIero aHaiau3a MpoOJieMbl U MOCTPOSHUS TUArpaMMbl 6apuUanmos
ucnonvsoeanun (Use case diagram), koropas oTpakaeT (YHKIMOHAILHOE Ha3HAYCHHE
IIPOEKTUPYEMOM CHCTEMBI.

Jlnarpammbl BapHaHTOB UCIIOJIB30BaHUs Pa3padaThIBAIOT C IIEIBIO:

- OnpenenuTh OOIIME TPAHUIBI U KOHTEKCT MOAETUPYEMOM IMpeIMEeTHON 0o0JiacTH Ha
HavyaJIbHBIX ATANax MPOEKTUPOBAHUS CUCTEMBI.

- CpopmynupoBaTh obuue TpedoBaHus K (YHKIIMOHATIBLHOMY MTOBEJICHHUIO MPOEKTUPYEMOI
CHUCTEMBI.

- Pa3paboraTh HCXOAHYIO KOHIENTYaJbHYIO MOJENIb CHUCTEMBI JUII €€ IMOCIeayromei
JeTaMn3auy B (popMe JJOTHIECKUX M (PU3HIECKUX MOJIEIICH.

- [IoAroTOBUTH UCXOHYIO TOKYMEHTALIMIO JIJIsl B3aUMOJICHCTBUSA pa3pabOoTUNKOB CUCTEMBI
C €€ 3aKa3yMKaMu U MOJIb30BaTENIIMU.

Cyrp JaHHOW JAMarpaMMbl COCTOMT B  CJIEAYIOLIEM: IPOEKTHpyeMas CHCTEMa
MIpe/ICTaBIsIeTCs B BUE MHOKECTBA CYIIHOCTEH MM aKTEpOB, B3aMMOECHCTBYIOLIUX C CUCTEMOM ¢
IIOMOLIBI0 TaK Ha3bIBa€MbIX BAapUAHTOB HcIosb30BaHMs. Ilpu 3TOM akTepom (actor) win

8



JEWCTBYIOIIUM JIUIIOM Ha3bIBaeTCs J00ast CyITHOCTh, B3aMMO/ICHCTBYIOIIAs C CHCTEMON U3BHE. DTO
MOJKET OBITh YEIOBEK, TEXHUYECKOE YCTPOICTBO, MporpaMMa Uiu Jrodas Apyras cucrema, KoTopas
MOKET CIYXUThb MCTOYHUKOM BO3JCHCTBUS HAa MOJEIMPYEMYIO CHUCTEMY TaK, KaK OIpPEIEIUT CaM
pa3paboTUHK.

B cBoro ouepenp, BapuaHT MCIONb30BaHMs (USE €ase) CIYKUT JJIs ONKUCAHUS CEPBUCOB,
KOTOpPBIE CHUCTEMa IMPEAOCTaBIAECT akTepy. Jpyrumu ciioBaMM, KakKIblii BapUaHT UCIOJIb30BaHUSA
OIIpeAeIIsieT HEKOTOPbIN HAOOp NEHCTBUI, COBEPIIAEMBI CUCTEMON Mpu aAuanore ¢ akrepom. [lpu
3TOM HHUYETO HE TOBOPUTCA O TOM, KAaKUM 00pa3oM OyJleT peaqn30BaHO B3aWMOICHCTBHUE aKTEPOB C
CUCTEMOM.

KoncTpyknus wiam craHgapTHbld  3jeMeHT s3bika UML  BapuaHT MCHOJIB30BAHUS
NpUMEHSETCS IS crienupUKay 00X 0COOCHHOCTEH MOBEACHUSI CUCTEMBI WM JII000H qpyroi
CYUIHOCTH MpeAMETHON o00nacTu 0e3 pacCMOTPEHHs] BHYTPEHHEH CTPYKTYphl 3TOH CYIIHOCTH.
Kaxaplii BapraHT MCIOIB30BaHUS ONPEAEIISET MOCIEA0BATEIbHOCTD AEUCTBUM, KOTOPBIE JOJIKHbI
ObITh BBIMOJHEHBI MPOCKTUPYEMOIl CHUCTEMOW IpH B3aUMOACHCTBHU €€ C COOTBETCTBYIOIIUM
aktepoM. [luarpamma BapuUaHTOB MOXKET JONOJIHATHCA IOSCHUTEIbHBIM TEKCTOM, KOTOPBII
PAcCKpbIBAE€T CMBICI WM CEMAHTHKY COCTABIISIIOLIMX €€ KOMIIOHEHTOB. Takoil MOsSICHUTEIbHBIM
TEKCT Ha3bIBAETCS IPUMEYAHUEM WJIM CLIEHAPUEM.

OTaenpHBI BapuaHT MCIONB30BaHMS O0O3HAUAETCS HA AUarpaMMme JJUTHUIICOM, BHYTPH
KOTOPOTO COJICP)KUTCSI €ro KpaTKOe Ha3BaHWE WM UM B (GopMe TJarosiia ¢ NOSCHUTECIbHBIMHU
cnoBamu (puc. 1).

MpoBEpUTE COCTOAHKME
TEKYILEro cYeTa KNUeHTa
faHKa

Puc. 1. I'papnueckoe 0003HaueHNE BapuaHTa UCIOIb30BAHUS

[lenp BapuaHTa MCHOJB30BAaHUS 3aKIHOYAETCS B TOM, YTOOBI ONPEEIUTH 3aKOHUYEHHBIN
acreKkT MM (parMeHT MOBEJCHHUS HEKOTOPOW CYLIHOCTH 0€3 pacKpbITHs BHYTPEHHEH CTPYKTYpHI
ATOW CYIIHOCTH. B KauecTBe Takoil CyIIHOCTH MOXET BBICTYNATh MCXOJHAas CHCTEMa WM JII000M
JApYroi 3JIEMEHT MOJIENH, KOTOpPbIM 00janaeT cOOCTBEHHBIM IOBEAEHUEM, MOJIOOHO MOJICHCTEME
WM KJIACCY B MOJIENTU CHCTEMBI.

Kakaplii BapMaHT MCIOJIB30BAaHUS COOTBETCTBYET OTAEIBHOMY CEPBHUCY, KOTOPBIH
MIPEIOCTABIIET MOJIEIUPYEMYIO CYILIHOCTh MJIM CHUCTEMY IO 3alpocy MOjb30BaTels (akrepa), T. €.
orpeiesigeT CIoco0 NpPUMEHEHUs 3TOM CcymHOcTH. CepBHC, KOTOPHI HMHUIMATM3UPYETCS 110
3arpocy IMojb30BaTeNs, NPEACTaBIseT cOO0N 3aKOHYEHHYIO IOCIEI0BAaTENbHOCTh JEHCTBUN. DTO
O3HAYaeT, YTO MOCJIe TOro Kak CHUCTEMa 3aKOHYUT 00paboTKy 3ampoca MoJb30BaTessl, OHA J0JDKHA
BO3BPATUTHCS B HUICXOJIHOE COCTOSIHUE, B KOTOPOM T'OTOBA K BBIITOJIHEHHUIO CIEAYIOUINX 3alIpOCOB.

BapuanTel  HMCNONB30BaHMS  ONMCBHIBAIOT HE  TOJBKO  B3aUMOACWUCTBHUS — MEXIY
MOJIB30BATEISIMH M CYUIHOCTBIO, HO TaKXe peaklUHUU CYIIHOCTH Ha IMOJIy4eHHE OTHEIbHBIX
COOOIIEHNH OT mMOoib30BaTeNieil M BOCHPHUATHE ATUX COOOIIEHUM 3a mpeaenaMH CYIIHOCTH.
BapuanTsl ucnonb30BaHUS MOTYT BKJIIOYaTh B ce0d oOmHCaHME OCOOEHHOCTeH crocoOoB
peanu3aly cepBrca U Pa3INUHbIX UCKIIOUUTEIbHBIX CUTYAIMH, TAKUX KaK KOPpeKTHas 00paboTka
OIMOOK cHCTeMbl. MHOXECTBO BAapUAHTOB MCIOJIb30BAHUS B LIEJIOM JIOJDKHO OIpENessTh BCE
BO3MO>KHBIE CTOPOHBI 05KMJIAEMOTO ITOBEJECHHS CHCTEMBI.

C cHUCTeMHO-aHaJUTHYECKON TOYKM 3pEHHUS BapUaHThl  KCIOJb30BAHHUS  MOTYT
MPUMEHATHCS KaK JUIsl CrielMpHUKAIMY BHEIIHUX TPeOOBaHUH K MPOEKTUPYEMOH CHCTEME, TaK U JIJIs
cnenudukanuu (yHKIHOHATHHOTO TIOBECHUS YK€ CYIIeCTBYIomel cucteMbl. Kpome srtoro,
BapUaHThl HCIOJNB30BAaHMA HESBHO YCTaHABIMBAIOT TpeOOBaHUS, OIpEENSAONINe, Kak
M0JIb30BATEIHN JODKHBI B3aMMOJICHCTBOBATh C CUCTEMOM, YTOOBI UMETh BO3MOXKHOCTh KOPPEKTHO
paboTaTh C MpeaoCTaBIIeMbIMU JAHHOW CUCTEMON CEpBUCAMH.



Kaxxaplii BBIMTOJIHSAEMBIN BapHAaHTOM HCIIOJIB30BAHMSI METOJ pealn3yeTcss Kak Heaenumasi
TpaH3aKLUs, T. €. BHIIOJIHEHNUE CEPBUCA HE MOXKET OBITh MPEPBAHO HUKAKUM IPYTHM IK3EMILISIPOM
BapUaHTa UCIOJIb30BAHUS.

Axmep npenctaBisieT co0o0il MO0y BHEIIHIO MO OTHOIICHHUIO K MOJAEIUPYEMOit
CUCTEME CYIIHOCTh, KOTOpas B3aUMOJICHCTBYET C CHCTEMOW M HCIIOJIB3YeT €€ (yHKIMOHAIHHBIC
BO3MOXXHOCTH JIJISl IOCTHIKEHUS ONpEAENICHHBIX ILIeJiel WM pellieHusl YacTHBIX 3aaad. [Ipu stom
aKTephl CIy>KaT JJisi 0003HAYCHHUS COTIACOBAHHOTO MHOXXECTBA POJICH, KOTOPBIE MOTYT UTPaTh
MOJIB30BATEIN B MPOIIECCE B3aMMOACHCTBUS C MPOCKTUPYeMOM cucTteMoil. Kaxaplii akTep MoOxeT
paccMaTpuBaTbCs KakK HEKas OTAeNbHAas POJb OTHOCHTEIBHO KOHKPETHOrO  BapHaHTa
ucnonb3oBanusa. CTraHgapTHBIM rpa@uueckuM OO0O3HAuE€HHMEM aKTepa Ha Juarpammax sBIsSETCS
¢durypka "genoBedka', Mol KOTOPOU 3aIMUCHIBAETCS] KOHKPETHOE UMS akTepa (puc. 2).

Puc. 2. I'paduueckoe o003HaUECHHE aKTepa

B HekoTOphIX cilydasx akTep MOXET 0003HauaTbCs B BUJE IPSIMOYrOJIbHHMKA Kjacca C
KIIFOUEBBIM CIIOBOM "akTep" M OOBIYHBIMH COCTABJISIONIMMH 3JIEMEHTaMH Kjacca. MiMeHa akTepoB
JIOJKHBI 3aIIMCBIBATHCS 3arJIaBHBIMU OyKBaMU M CJI€JI0BaTh PEKOMEHAALNSIM UCIOJIb30BaHUS UMEH
JUISl TUTIOB M KJ1acCOB MoAeu. [Ipu 3TOM CUMBOJI OTAENBHOTO aKTepa CBA3BIBAET COOTBETCTBYIOIIEE
ONHMCAaHUE aKTepa C KOHKPETHbIM HMMEHeM. VIMeHa aOCTpakTHBIX aKTepOB, KaKk M JAPYTrux
abcTpakTHeIX 51eMeHTOB si3bika UML, pekoMmenayercs oOo3Hayath KypcuBoM. Kwms akTepa
JIOJDKHO OBITH JTOCTaTOYHO HH(OpMaTHBHBIM. i 3TOM 1Lenu NOAXOAAT HAWMMEHOBAHUS
JNOJDKHOCTEH B KOMMIaHWM (HampuMmep, TMpoJaBell, Kaccup, MeHeKep, mpe3uaeHT). He
PEKOMEHyeTCsl JlaBaTh aKTepaM HKMEHa COOCTBEHHBIE WJIM Ha3BaHUs MOJENeH KOHKPETHBIX
YCTPOMCTB, TaK KaK OJJHO U TO K€ JIULIO MOXKET BBICTYIIaTh B HECKOJIBKUX POJIAX U, COOTBETCTBEHHO,
oOpalaTeCsl K pa3aMyHbIM cepBUcaM cUCTeMbI. [IpuMepamu akTepoB MOTyT ObITh: KJIMEHT OaHKa,
OAaHKOBCKHUU CIyKalllMii, MpoJaBel] Mara3uHa, MeHeKep OTAeNla MpoJaK, MaccaKup aBHapeiica,
BOAMTENIh aBTOMOOWJIS, aJIMUHUCTPATOP TOCTUHUIIBI, COTOBBIA TeiedOH M JPYrue CYIIHOCTH,
MMeEIoIlMe OTHOUIEHNE K KOHLENTYaJIbHOW MOJIENIM COOTBETCTBYIONIEH IIPpeIMETHOM 001acTH.

AKTepbl UCHIOJB3YIOTCS JUUIsl MOJIETTUPOBAHUS BHEIIHUX [0 OTHOIIEHHUIO K IPOEKTUPYEMOM
CHUCTEME CYILIHOCTEH, KOTOpbIE B3aUMOJECHCTBYIOT C CHCTEMOM M HCIIONB3YIOT €€ B KaueCTBE
OT/ACNIBHBIX TOJIb30BaTeNel. BaXHO MOHMMAaTh, YTO KaXIblid aKTEp OIpPEHEIsieT HEKOTOpOe
COrJIaCOBAaHHOE MHO>KECTBO POJI€H, B KOTOPBIX MOT'YT BBICTYaTh MOJIb30BATEIN JAHHON CUCTEMBI B
IIPOLIECCE B3aUMOJACUCTBUA C HEM. B KaXXIbli MOMEHT BPEMEHHM C CHCTEMOW B3aUMOJACHCTBYET
BIIOJIHE OMPEIETICHHBIN MO0Jb30BaTeNb, PU 3TOM OH UIPAET WJM BBICTYNAeT B OAHOM M3 TaKUX
pouieii. Hanbosnee HarmsaHbI MpUMeEp akTepa - KOHKPETHBIM MOJB30BAaTENIb CUCTEMBI CO CBOMMU
COOCTBEHHBIMHU TIapaMeTpaMH ayTeHTH(PUKALINH.

Tak kak B oOmiemM ciayyae akTep BCerja HaxOJUTCS BHE CHUCTEMBI, €r0 BHYTPEHHSA
CTpYKTypa HHMKaK He omnpezaensercs. [[ns axkTepa uMeeT 3HAuY€HUE TOJIBKO €ro BHEIIHEE
MpeJicTaBieHue, T. €. TO, KaKk OH BOCIHPHUHHMAETCS CO CTOPOHBI CHCTEMBI. AKTEpbI
B3aMMOJICHCTBYIOT C CHUCTEMOH IOCPEICTBOM Iepellaud M TpuemMa COOOIIEeHHH OT BapHUaHTOB
ucnonb3oBaHus. CooOlleHHe MpecTaBiIsieT co0OM 3alpoc aKTepOM CEpBHCA OT CHUCTEMBI U
MOJydYeHHe 3TOr0 CepBHUCAa. IJTO B3aUMOJEHCTBHE MOXKET OBbITh BBIPAXKEHO IOCPEICTBOM
accoluanuil MeXIy OTJeNbHBIMU aKTepaMy M BapUaHTaMU HMCIIOJIb30BaHMs WM Kiiaccamu. Kpome
3TOr0, C aKTepaMU MOTYT OBITb CBSI3aHBI MHTEpP(EHCH, KOTOPbIE OINpPENeNioT, KaKuM 00pa3om
JpyTHE DJIEMEHTHI MOJIENN B3aUMOAECHCTBYIOT C 3TUMHU aKTE€pPaMH.

Ilpumeuanua (notes) B s3pike UML mnpenHasHaueHbl Ui BKJIIOYEHUS B MOJEIb
MIPOU3BOJLHON TEKCTOBOW MH(OpMAalLMK, UMEIOIIEeH HENOCPEJACTBEHHOE OTHOLIEHUE K KOHTEKCTY
pa3pabareiBaeMOro TMpoekTa. B kadecTBe Takoil HWHPOpPMAIUM MOTYT OBITh KOMMEHTapuu
paspaboTtunka (Hampumep, JaTa W BepCUs pa3pabOTKW JuarpaMMbl WM €€ OTACIIBHBIX
KOMIIOHEHTOB), OTpaHHWYEHUs (HApUMEp, Ha 3HAYEHHUS OTACNIbHBIX CBS3€H WU SK3EMILUISPHI

10



CYILIHOCTEHN) U NMOMeUYeHHbIe 3HaueHus. [[puMeHUTEeNbHO K AuarpaMMaM BapuaHTOB UCIIOJIb30BaHUS
MpUMeYaHue MOXKET HOCUTh CaMylo OOIIyr0 WH(OpMAaIHo, OTHOCSIIYIOCS K O0IEeMy KOHTEKCTY
CUCTEMBI.

I'padugeckn mpumMedaHuss 0003HAYAIOTCS NPSIMOYTOJBHUKOM C '"3arHyThIM" BEPXHUM
paBbIM Yroiakom (puc. 3). BHyTpu mNpsAMOYrojibHUKa COAEPKHUTCS TEKCT IPUMEYaHUs.
[Ipumeuanue MOXKET OTHOCHUTHCS K JI0OOMY 3JEMEHTY AMAarpaMMbl, B 3TOM Cly4yae MX COEIUHSET
IyHKTUpHas JHMHUA. Ecium npuMedaHue OTHOCUTCS K HECKOJIBKHUM DJJIEMEHTaM, TO OT HEro
MIPOBOASTCS, HECKOJIBKO JTMHHMA.

PeanuzoeaTe & EMAE
OTOENEHOA BUBAMOTEKK
CTAHAAPTHELX DYHELMH

MpeaocTaBTL KIHEHTY
Katanor TOBEApPoE Ana
FaKasa

Puc. 3.IIpumeps! npumeuannii B sa3pike UML

Omuowienua Ha oOuazpamme 6aAPUAHMOE UCNHONAb306aAHUA. Mexay KOMIIOHEHTaMu
JyarpaMMbl BapHMaHTOB HCIIOJIb30BAHMS MOI'YT CYLIECTBOBATh PAa3jIM4HbIC OTHOLIEHUS, KOTOPBIE
ONMUCHIBAIOT B3aMMOJCHCTBUE SK3EMIUIIPOB OJHHMX AaKTEPOB M BapUAHTOB HCIIOJIIb30BAaHUSA C
SK3EMIUIApAaMHM  JIPYTUX aKTepoB M BapuaHTOB. OJMH aKTep MOXET B3aUMOJIEHCTBOBATh C
HECKOJIbKUMH BapHaHTaMU HCIOIb30BaHMs. B 3TOM ciiydae 3TOT akTep oOpalaercsi K HECKOJIbKUM
cepBUCaM JaHHOM cucTeMbl. B CBOWO oudepeap OAMH BapHaHT MCIOJIb30BAHUS MOXKET
B3aUMOJICHCTBOBATh C HECKOJBKUMU aKTepaMHU, MPEJOCTABIISIA A1 BCEX HUX CBOM cepBuc. Cnenyer
3aMETHUTh, YTO JBAa BAPUAHTA HCIIOIb30BAHMS, OIIPEACICHHBIE I OJHOM M TOW K€ CYIIHOCTH, HE
MOTYT B3aMMOJEHCTBOBATH JAPYr C JPYIOM, IIOCKOJIBbKY KaXIbIH M3 HHUX CaMOCTOSATEIBHO
ONMCHIBAET 3aKOHYEHHBIM BapHaHT HCIOJB30BaHUS JTOM CYIIHOCTH. bonee Toro, BapuaHTbI
UCIIOJIb30BAaHUsl BCErja MpeAyCMaTpUBAIOT HEKOTOpblE CHUTHAJbl MM COOOILIEHUs, KOorjaa
B3aMMOJICHCTBYIOT C aKTE€paMU 3a MpeAeIaMy CUCTeMBL. B TO e Bpemsi MOTYT OBITh OIpeesieHb
Apyrye cnocoObl s B3aUMOAECHCTBHSI C 2JIEMEHTaMU BHYTPH CUCTEMBI.

B sa3pike UML uMeeTcss HECKOIBKO CTaHAAPTHBIX BUJIOB OTHOLIEHHUW MEXIY aKTepamH U
BAPUAHTAMH HCIIOIb30BAHHUS:

1. Ornomenue acconuaruu (association relationship)

2. Otnomrenue pacmupenns (extend relationship)

3. Ortnomenune o6o6menus (generalization relationship)
4. Ornomenue Braouenus (include relationship)

[Tpu sTOM 001IME CBONWCTBA BapUAHTOB MCIIOJIB30BaHMSI MOTYT OBITh IIPEICTABICHbI TPEMS
pa3IMYHBIMM crioco0aMu, a HMMEHHO C IIOMOIIbIO OTHOILIEHWH pacuivpeHus, oO0oOUeHHUs Hu
BKJIFOUEHUS.

Ommnowenue accoyuayuu SBISETCS OAHUM U3 PyHIaMEHTAIbHBIX MOHATUH B si3bike UML
Y B TOW WJIM WHOW CTENEHM UCIOJIb3YEeTCs MPHU MOCTPOESHUH BCeX TpapUuecKuX MOeNeil CUCTeM B
(dbopMe KaHOHMYECKHX JAHarpaMM.

[TpuMeHuTeIhHO K [uarpaMmaM BapUaHTOB UCIIOIB30BAaHUS OHO CIYKUT AJI1 0003HAYEHUS
crnenu(puUeckod poiaM aKTepa B OTIAEIbHOM BapHaHTE HCIOJb30BAHUA. OTO OTHOILIEHUE
yCTaHaBJIMBAET, KAaKyl0 KOHKPETHYIO pOJIb UTPaeT aKTep MPU B3aMMOJECUCTBUHM C HK3EMILISIPOM
BApUAHTa MCIHOJIb30BaHusA. Ha nnarpamme BaprMaHTOB MCHOJB30BaHUS, TaK )K€, KAK M HA JPYIUX
JuarpamMmax, OTHOIIEHHE AaccOIMalliyd 0003HauaeTcs CIUIONIHONW JIMHUEH MeXIy akTepoM U
BapHaHTOM HCIIOJIb30BAHUA. JTa JIMHUS MOXXET UMETh JIOTOJHUTEIbHBIE YCIOBHbIE 0003HAUYEHUS,
Takue, HalpuMep, Kak UMs U KpaTHOCTH (puc. 4).
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OdopmuTe Kpeaut
1 * AnA KnueHTa baHka

KnueHt Banka

Puc. 4.Ilpumep rpadudyeckoro npeacTaBiICHNs OTHOIIECHHUS aCCOIMALUU MEXKAY aKTEpPOM H
BAPUAHTOM HUCIOJIb30BaHUs

Ommnowenue pacuiupenus OnpeneiseT B3auMOCBSI3b 3K3EMIUISIPOB OTAEIBHOIO BapuaHTa
UCIOJIb30BaHUs ¢ Oojee 00IIMM BapUaHTOM, CBOMCTBA KOTOPOI'O OIPEJEIIAIOTCS Ha OCHOBE crioco0a
COBMECTHOTO OOBEAMHEHUS [aHHBIX OHK3EMIUIIPOB. B MeTamMoienu OTHOIIEHHE pacIIupeHUs
SIBJISICTCS] HAIIPABJICHHBIM U YKa3bIBAE€T, YTO NPUMEHUTEIIBHO K OTAEIbHBIM IPUMEPAM HEKOTOPOIo
BapHaHTa WCIOJIb30BAHUS JOJDKHBI ObITH BBINOJIHEHBl KOHKPETHBIC YCIIOBHS, ONPENEICHHBIC IS
pacIIMpeHys JaHHOTO BapUaHTa MCIOJIb30BaHuA. Tak, €ClIM UMEET MECTO OTHOLIEHUE PACILIUPEHHUS
OT BapuaHTa MCIIOJIb30BaHMS A K BapMaHTy MCIOJIb30BaHUS B, TO 3TO 03Hayaer, 4TO CBOICTBa
9K3EMIUISIpa BapraHTa MCII0JIb30BaHUs. B MoryT ObITh OIOJMHEHBI Oarojapsi HAJIMYUIO CBOWCTB Y
pacIIMpeHHOr0 BapUaHTa UCII0JIb30BaHUA A.

OTHOIIEHHE PAaCHIMPEHUs] MEX/ly BapUaHTaMHU MCIIOJIb30BaHUs 0003HAUaeTCs MMyHKTUPHON
JUHUEN €O CTpENKod (BapuMaHT OTHOLIEHMsI 3aBHUCHUMOCTH), HalpaBiIE€HHOW OT TOrO BapHaHTa
UCIIOJIb30BAaHUs, KOTOPBIM SBJISETCS PAaCIIMPEHMEM JUIsl MCXOJHOTO BapHaHTa HCIIOJIBb30BAHHUS.
JlaHHasT JTUHHUS CO CTpENKOM mmomewaercss kioueBbIM cioBoM "extend" ("pacmmpsier"), kak
[I0Ka3aHO HA pUC. S.

OdopmuT 3akas
Ha npuobpeTexue

"extend"”

38ﬂpOCHTb Katanor
BCEX TOBAPOE

Puc. 5Ilpumep rpaduyeckoro u300pakeHUsI OTHOLIEHUS PACIIUPEHUS MEXIY
BapuaHTaMU UCIIOJIb30BaHUSA

OTHOIIEHHE pacIIUPEeHUs] OTMeuyaeT TOT (akT, YTO OJUH U3 BAPHMAHTOB HCIOJIB30BAHUS
MOXKET TPHUCOEAMHATH K CBOEMY I[IOBEACHHMIO HEKOTOpOE€ JIONOJHUTEIbHOE IOBEICHHE,
OIIpEAEIIEHHOE Ul JPYTOro BapuaHTa UCIOJIb30BaHUs.

B npencraBnenHom Bbllie npumepe (puc. 5) npu oopmiieHHH 3aKaza Ha NMpuoOpeTeHne
TOBapa TOJBKO B HEKOTOPBIX CIy4asX MOKET MOTpeOOBaThCs MPEAOCTAaBIEHHE KIMEHTY KaTajiora
BceX TOBapoB. IIpu 3TOM yclioBHEM pacHIMpeHUs SIBISIETCS 3allpoc OT KJIMEHTa Ha MOJydyeHue
Karajiora ToBapoB. O4YeBHIHO, YTO IMOCJE MOJTYYEHHUsS! KaTajora KIMeHTY HeoOXOAUMO HEKOTOpoe
BpEMs Ha €ro M3y4yeHHe, B TEUEHUE KOTOporo oopMieHue 3aka3a npuocraHasiausaercs. [locie
O3HAKOMJIEHHUSI C KaTaJloTOM KJIHEHT pelaer Ju00 B MOJib3y BbIOOpa OTIENBHOIO TOBapa, JHOO
OoTKa3za oOT MNOKynku BooOmie. CepBUC WM BapuaHT ucnosb3oBaHus "OgopMuTh 3aka3 Ha
npuobpeTeHue ToBapa"' MOXET OTpearupoBaTh Ha BBHIOOP KIMEHTA YXKe IMOCje TOro, Kak KIMEeHT
MOJIYYUT JJIs O3HAKOMJIEHHUS KaTaJor TOBAapOB.

MpoBepuTs YCNOBMA Brigagats katanor
Ha 3anpoc Karanora TOABKO N0 3anpocy
TOBAPOE KNHEHTOM KNHEHTA

3anpocmb Katanor
BCEX TOBApOE

Puc. 6 I'paduueckoe n3o00pakeHne OTHOIIECHUS PACIIUPEHUS C MPUMEUYAHUSIMHU YCIIOBHM
BBITIOJTHEHUS BAPUAHTOB MCIIOJIb30BaHM

Omnouwienue 0000ujenusa CIyXUT JUId yKa3aHus TOro (akTa, 4TO HEKOTOPBIA BAPHAHT
HCIOJIb30BaHUS A MOXKET OBbITh 0000IIeH 10 BapuaHTa Ucnonb3oBaHus B. B aTom ciyuae BapuanT
A Oyner sBusATbCs cnenuanuszanuerd Bapuanta B. Ilpu stom B HaspiBaeTcs mnpeaxkom uiu
pOIMTENEM IO OTHOIIEHHWIO A, a BapuaHT A - IOTOMKOM [0 OTHOLIEHUIO K BapUaHTY
ucnonbs3oBanusa B. Cienyer mog4epkHyTh, 4TO IIOTOMOK HACJIEIyeT BCE CBOMCTBA M IOBEICHUE
CBOETO POJUTEINS, a TaKXKe MOXKET OBITh JOIOJHEH HOBBIMHM CBOMCTBAMH U OCOOEHHOCTSIMH
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Ha npuobpeTeHue
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noBeieHus. ['padudueckn JaHHOE OTHOIICHHWE O003HAYAETCs CIUIOIIHON JHHHEH CO CTPENKOH B
dbopMe He3aKpalleHHOTO TPEeYrojbHUKA, KOTOpas yKa3blBaeT HA POJUTEIbCKUN BapUaHT
UCIONBb30BaHus (puc. 7). DTa JMHUS CO CTPEIKOM HMEET CIHEelUaIbHOE Ha3BaHUE - CTpeliKa
"06001eHue".

Odopmut 3akas Odopmute 3akas
Ha npuobipeTeHue Ha npuobpeTeHue
TOBapa OMNbHITERE

Puc. 7 [Ipumep rpaduueckoro n3o0pa>keHusi OTHOLIECHUS 00001IeHUsT MEeXKAY BapuaHTaMH
KCIIOJIb30BAaHUS

OtHoteHue 00001IEeHNS MEXly BapHaHTaMU HCIIOJIb30BAHUS IPUMEHSETCS B TOM ciydae,
KOrjla HEeoOXOAMMO OTMETHTh, YTO JIOYEPHHE BapHAHTHl KCIIONB30BAHMS OOJAJTal0T BCEMHU
aTpubyraMu M OCOOEHHOCTSIMH IOBEACHMSI POIUTENICKUX BapuaHToOB. llpu sTOoM gouepHue
BApHUAaHThl UCIIOJb30BaHUs y4aCTBYIOT BO BCEX OTHOILCHHUSX POJMUTEIIbCKMX BapUaHTOB. B cBOIO
ouepesb, OYEPHHE BApHAHTBI MOTYT HAJENSThCS HOBBIMM CBOMCTBAMH IIOBEJIEHHUS, KOTOPBIE
OTCYTCTBYIOT y POJUTEIBCKMX BapUaHTOB MCIIOJb30BAaHUS, a TAKXKE YTOUYHATh WIIH
MOAU(UIIMPOBATH HACIEIyeMble OT HUX CBOMCTBA MOBEICHUSI.

OmHuowenue @KnI0UeHUa MEXNy JBYMs BapuaHTaMH HCIOJIb30BAaHUS YKa3bIBaeT, YTO
HEKOTOPOE 33JJaHHOE IOBEJICHUE ISl OJHOI'O BapHUAHTA MCIOJB30BAHMS BKIIIOYAETCS B KAueCTBE
COCTAaBHOIO KOMITOHEHTAa B IOCJIEAOBATEIbHOCTh IOBEICHUS JAPYrOoro BapuaHTa HMCIIOJIb30BaHUA.
JlaHHOE OTHOILIEHHE SIBISETCS HaNpaBleHHBIM OWHApPHBIM OTHOIIEHHEM B TOM CMBICIE, YTO Mapa
3K3EMIUISIPOB BAPUAHTOB MCITOJIB30BaHUA BCEr/la YIIOPAI0YEHA B OTHOLICHUH BKJIFOUEHHS.

CeMaHTHKa ATOrO OTHOIICHUS OMpefensercs cienyrmuM obdpaszom. Korma sxzemmsip
[EPBOr0 BAPHUAHTA UCIIOJIB30BAaHUS B POLECCE CBOETO BBIMOJHEHUS IOCTUTAET TOYKH BKIFOYEHUS B
[IOCJIE/IOBATEIbHOCTh TMOBEACHUS SK3EMIUIsIpa BTOPOrO0 BapHAaHTA MCIOJb30BaHUsSA, SK3EMIUISP
IEPBOr0 BapHaHTa MCIOJIb30BAHUS BBINOJIHAET IMOCIEI0BATENBHOCTD JIEUCTBUM, OMPEACIISIIONIYIO
MOBEJICHUE HK3EMIUISIpa BTOPOTrO BapuaHTa MCIOJb30BaHUs, IIOCIE YEro MPOJ0JIKAET BHIIIOJIHEHHE
JIEWCTBUI CBOETO MTOBEJICHMUSI.

OTHOLIEHUE BKJIIOUEHHUS, HAMpaBICHHOE OT BapHaHTa MHCIOJIb30BAHHMS A K BapHaHTY
WCIIONB30BaHUusT B, yka3piBaeT, 4YTO KakAbIH DK3EMIUIAp BapwaHTa A BKIOYaeT B ceOd
(GyHKIIMOHATBHBIE CBOWMCTBA, 3aJaHHbIE ISl BapuaHta B. DT CBoOicTBa CHEIHANIU3UPYIOT
MOBEJICHNE COOTBETCTBYIOIIETO BapuaHTa A Ha JgaHHOM auarpamme. ['paduuecku maHHOE
OTHOIIIEHHE 0003HauaeTCsl MyHKTUPHON TUHUEH CO CTPEIKOi (BapUaHT OTHOIICHUS 3aBUCUMOCTH),
HaIpaBJIEHHON OT 0a30BOr0 BapHaHTa MCIOJb30BaHUs K BKItoUaeMoMy. [Ipu 3ToM naHHas muHUA
CO CTPENKOI moMevaeTcs KitoueBbIM cioBoM "include" ("Bkirouaer"), kak moka3aHo Ha puc. 8

Odopmut 2akas
Ha npuobpuTeHKE
KOMNBHTEPA

Brinucate cyet Ha
ONNaTy KOMNLHTEPE

"include”

Puc. 8 Ilpumep rpadudeckoro n300pakeHus OTHOIICHUST BKIIFOUCHHS MEXK]y BapUaHTaMHU
WCIIOb30BaHUS

B s3pike UML B3aumopeiicTBue 3J1€MEHTOB paccMaTpuBaeTcs B HH(DOPMALIMOHHOM
acrekTe MX KOMMYHHUKAIUH, T. €. B3aMMOJEHCTBYIOIIME OOBEKTHl OOMEHHMBAIOTCS MEXIy COO0i
HekoTopoil nHdopmanueit. Ilpu rToM nHbOpMalus npuHUMaeT GopMy 3aKOHUEHHBIX COOOIIEHUH.

Jlis  MoaenupoBaHUS B3aUMOJEUCTBUA 00bekTOoB B s3bike UML  ucnomb3yroTcs
COOTBETCTBYIOIIUE JUarpaMMbl B3auMoJeicTBUs. ['oBops 00 3TUX AuarpaMMmax, UMEIOT B BUJY JIBa
acrieKTa B3aUMOJICHCTBHUS. Bo-mepBbIX, B3aUMOACHCTBHS OOBEKTOB MOKHO paccMaTpuBaTh BO
BPEMEHHU, U TOT/Ia JIJIsl MIPe/ICTaBICHHs] BpEMEHHBIX OCOOCHHOCTEN Mnepeaun U npuemMa cooOIeHni
MEXAy  OObEeKTaMH  UCIOJBb3yeTcs  AWarpaMMma  MOCJAeA0BATEJbHOCTH.  J(narpaMMmel
MOCJIEI0BATEIBHOCTH MCIIOJIB3YIOTCA TPU MOJEIUPOBAHMM CHUHXPOHHBIX IPOIIECCOB, B KOTOPBIX
BPEMEHHOM aCIEKT MOBEJEHUS MOKET UMETh CYILIECTBEHHOE 3HAUEHUE.

Oovexmeul.

Ha pmarpamme mocienoBaTeNbHOCTH H300PAKAIOTCS HUCKIIOYUTENFHO T€ OOBEKTHI,
KOTOPBIE HEMOCPEICTBEHHO YYacCTBYIOT BO B3aMMOJCHCTBUM M HE IOKAa3bIBAKOTCS BO3MOXKHBIC
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CTaTUYECKHUE AacCOUMalUu ¢ JAPYrUMH oOO0bekTamu. /[l auarpaMmbl  MOCJIEI0BATEIbHOCTH
KJIIOYEBBIM MOMEHTOM SBIISI€TCS UMEHHO JAMHAMHUKa B3aUMOJEHCTBUS 0OBEKTOB BO BpeMeHU. [Ipu
3TOM JAMarpaMma IOCJIeJ0BAaTEIbHOCTH MMeeT Kak Obl gBa m3MepeHus. OfHO - ciieBa HAlpaBo B
BUJIE BEPTUKAIBHBIX JUHUHN, KaX/1as U3 KOTOPBIX N300pakaeT JIMHUIO )KU3HU OTAEIbHOIO 00BEKTa,
YYacTBYIOLIETO  BO  B3auMojeicTBuu.  ['paduyecknm  kaxaplii  00beKT  u300paxkaercs
IpPSIMOYTOJIBHUKOM M pacrojaraercs B BEpXHEH uyacTW CBOeH JUHHMM XU3HU (puc. 9). BHyrpn
NPSIMOYTOJIbHUKA 3aIMCBHIBAIOTCS UM O0BEKTa M UM Kilacca, pa3zieleHHbIe JBoeTouneM. [lpu aTom
BCS 3aIIMCh [TO{YEPKUBACTCS, UTO ABJSAETCA IPU3HAKOM OOBEKTa.

He ucknmrouaercs curyanus, Korga umMsi oObEKTa MOXKET OTCYTCTBOBaTh Ha JUarpamme
I0CJIeI0BATENbHOCTH. B 3TOM cilydae yka3blBaeTCsl TOJIBKO UMs Kjacca, a caM OOBEKT CUMTAETCS
QHOHUMHBIM.

r vima Obvexta |
i Vims Knacca 1

I
[

Wua_Obnexra 2: Mua OBvexra 3-

Wira Knacca 2 Hma Knacca 3

— a—

|
NUNUR XU3HY

//;/ obvekms
T

-

X

CUMBON DAIPYWBHUR
obvexma

poxye

/ YNpasNexun

'jf_

coobwenue

Puc. 9. Paznuunsble rpaguueckue NpUMUTUBBI JHAarpaMMbl IIOCIIE0BATEILHOCTH

KpaitHum cieBa Ha nuarpamMme HM300pa)kaeTcsi 0OBEKT, KOTOPBIN SBIISAETCS WHULUATOPOM
B3aumojeiictus (00bekT 1 Ha puc. 9). IlpaBee wuzoOpaxkaeTcst APYrol OOBEKT, KOTOPBIA
HENOCPEACTBEHHO B3aMMOJAEUCTBYET C mepBbIM. Takum o00pa3oMm, Bce OOBEKTHl Ha JAMAarpaMme
M0CJIeI0BATENbHOCTH 00pa3yrOT HEKOTOPBIM MOPSIIOK, ONpeesieMblil CTeNeHbI0 aKTUBHOCTH 3THX
00BEKTOB MPHU B3AUMOAECHCTBUU JPYT C APYTOM.

Bropoe u3mepeHue aumarpamMmbl MOCIEI0BaTEIbHOCTH - BEPTHKaJIbHAas BPEMEHHas OCb,
HampaBlieHHas cBepXy BHU3. HauallbHOMY MOMEHTY BpEMEHM COOTBETCTBYET caMasl BEPXHsS 4acTh
auarpammbl. [Ipy 3TOM B3aMMOAEHCTBUS OOBEKTOB pPEATM3YIOTCS IOCPEACTBOM COOOLICHHUH,
KOTOpbI€ TOCBUIAIOTCS OJHUMHU oOObekTamu JpyruM. CooOmieHus u300paxaroTcsi B BUJE
TOPU3OHTAIBHBIX CTPEIOK C UMEHEM COOOIIEHHS U Takke 00pa3yroT MOPSJIOK 110 BPEMEHU CBOETO
BO3HUKHOBEHHUA. [JlpyrumMu  cioBamM,  COOOIIEHMs, pAacHOJIO)KEHHbIE Ha  Juarpamme
IIOCJIEZI0BATEIBHOCTH BBIILIE, THULIMUPYIOTCS paHbIIIe T€X, KOTOPBIE paclojoKeHbl Huxke. [Ipu aTom
MacmTad Ha OCH BpPEMEHM HE YKa3blBaeTCs, IIOCKOJBbKY JMarpaMma IOCJIEI0BaTelIbHOCTH
MOJIETIUPYET JIUILIb BPEMEHHYIO YIOPSAAOYEHHOCTh B3aUMOACHCTBUM TUIIA "paHblIe-TI03XKe".

Junus sncuznu o0vekma

Jluausa xu3HM oObekTa (object lifeline) u3oOpaxkaeTcss MYHKTUPHOM BEpTUKAIBHOM
JUHHUEH, acCOLMMPOBAHHOW C EIMHCTBEHHBIM OOBEKTOM Ha JuarpaMMe IO0CJeI0BaTeIbHOCTH.
JIuHMA KM3HM CIYXKUT Ui OOO3HAYeHMs Iepuoja BPEMEHH, B TEUYEHHE KOTOPOro OOBEKT
CYLIECTBYET B CHUCTEME W, CIEJ0BaTEIbHO, MOXET IOTEHLUMAIbHO YYacTBOBAaTh BO BCEX €€
B3aUMOJIEHCTBUAX. Ecian 0OBEKT CyIIeCTBYeT B CHUCTEME IOCTOSIHHO, TO M €r0 JIMHUS >KU3HU
JOJKHA TPOJIOJKATHCS MO BCEH TUIOCKOCTH JHMarpaMMbl MOCIEI0BAaTEIbHOCTH OT caMOil BepXHei
€€ 4acTH J10 caMoil HikHel (00bexTsl 1 u 2 Ha puc. 9).

OtaenbHble OOBEKTHI, BBHIMOJIHUB CBOK pPOJb B CUCTEME, MOTYT OBITh YHHYTOXKEHBI
(pa3py1eHsl), YTOObI OCBOOOUTH 3aHUMAaeMble UMH pecypchl. [l TakuxX 0OBEKTOB JIMHUS JKU3HU
oOpbIBaeTCS B MOMEHT €ro yHU4TOoxeHus. Jlyis 0003HadeHHs] MOMEHTa YHMUYTOKEHUs O0BbEKTa B
sa3pike UML ncnonb3yercs crienuaibHblii cuMBOA B (hopMme atuHCckol OykBbl "X" (00beKT 3 Ha
puc. 9). Hmke »5Toro cuMBOJa MYHKTUPHas JIMHUS HE HW300pakaercs, IOCKOJIbKY
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COOTBETCTBYIOIIETO O0OBEKTA B CHCTEME YK€ HET, U 3TOT OOBEKT JOJDKEH OBITh MCKIIIOYCH M3 BCEX
MOCTEAYIOIMX B3aUMOJICUCTBUM.

BoBce He o00s3aTenbHO CO37aBaTh BCE OOBEKTHI B HAYaJlbHBI MOMEHT BpPEMCHH.
OtnenbHbIE OOBEKTHI B CHCTEME MOTYT CO3/aBaThCsl MO Mepe HEOOXOIUMOCTH, CYIIECTBEHHO
O9KOHOMA PECYPChbl CUCTCMBI U ITOBLIIIAA €€ MPOU3BOAUTCIIBHOCTD. B sTom cj1ydac nmpAaMOyrojJbHHK
TaKOro 00BEKTa M300pakaeTCsi HE B BEPXHEH YacTH JAMArpaMMbl TOCIIEOBATEIILHOCTH, a B TOH €e
9acTH, KOTOpas COOTBETCTBYET MOMEHTY co3faHusi oObekTa (00hekT 6 Ha puc. 10). Ilpu sTom
NPSIMOYTOJIBHUK OOBEKTa BEPTHKAIBHO PACIIOaraeTcsi B TOM MECTe AHarpaMMbl, KOTOPOE 10 OCH
BPEMEHHU COBIIAJIaCT C MOMEHTOM €r0 BO3HHKHOBEHHUs B cucTeMe. O4eBHUIHO, 00BEKT 00s3aTeIbHO
CO3JIAeTCsI CO CBOCH JIMHUEH KU3HU U, BO3MOXHO, C (POKYCOM yIIpPaBIICHHUSI.

Fup Ofpeerad

“up Xoacga 1

Viun Qfvexta 5
Wiya Knpcca 2

1
|

ﬁ—q Vs Ofrexrs §
Mus Knacca 3

I

Puc. 10 I'padmueckoe m300paskeHHE pPa3IMYHBIX BApPUAHTOB JIMHUHA >KU3HU U (POKYCOB
yIpaBJieHUs] 0ObEKTOB

@DoKyc ynpasnenus

B mpouecce QyHKIMOHUPOBaHUS OOBEKTHO-OPUEHTHPOBAHHBIX CHCTEM OJHH OOBEKTHI
MOTYT HaXOAMTHCS B aKTUBHOM COCTOSIHUH, HETIOCPEACTBEHHO BBITIONHSIS ONPEICIIEHHBIC eHCTBUS
WINA B COCTOSIHUM IMTACCUBHOTO OXKUJAHUS COOOIEHUH OT APYruX 00beKTOB. YTOOKI SIBHO BBIIEIUTH
MOAOOHYI0 aKTUBHOCTH O0BEKTOB, B s3bike UML mnpumeHsieTcss crnenuajbHOE TOHSTHE,
noJiyurBIiee HazBaHue gokyca ynpasienus (focus of control). @okyc ynpapneHus n3odpaxaercs B
(dbopme BBITSHYTOTO Y3KOTO MPSMOYTOJIbHUKA (cM. 00BeKT 1 Ha puc. 9), BepxHss CTOpOHA KOTOPOTO
0003HayaeT Hayauo MolxydeHus Gokyca ynpaBieHHUs 00BbEKTa (Hayalo aKTUBHOCTH), a €€ HUKHSI
CTOpOHA - OKOHYaHWEe (oKyca yHpaBieHHUS (OKOHYAHUE AKTUBHOCTH). OTOT MPSMOYTOJbHUK
pacrioyiaraeTcsi Huke 00O03Ha4eHHs COOTBETCTBYIOIETO OOBEKTa U MOXKET 3aMEHSTh €ro JHMHHUIO
xu3HH (00beKT 4 Ha puc. 10), ecin Ha BceM ee MPOTSHKEHUH OH SIBIISIETCSI aKTHBHBIM.

C npyroii cTOPOHBI, IEPUOIbI AKTUBHOCTH 00BEKTa MOTYT YEpe0oBaThCsl C MEPUOIaMH €ro
MACCHBHOCTH WM OXHIAaHHA. B 3TOM cilydae y Takoro oObEeKTa MMEIOTCS HECKOJIBKO (HhOKYCOB
yrpasyieHus (00bekT 5 Ha puc. 10). BakHO MOHMMATh, YTO MONYYUTHh (POKYC YIPABICHHUS MOXKET
TOJIBKO CYIIECTBYIOIIUI OOBEKT, Y KOTOPOr0 B 3TOT MOMEHT MMeeTCs JMHUA ku3HH. Eciu xe
HEKOTOPBIH 00BEKT OBUT YHUYTOKEH, TO BHOBh BO3HHKHYThH B CHCTEME OH YK€ HEe MOXeT. Bmecto
HEro JIMIIb MOXKET OBITh CO3/1aH JIPYTOil AK3EMIUIAp 3TOrO K€ KJlacca, KOTOPBIA, CTPOro roBOps,
OyZeT ABIATHCA APYTUM OOBEKTOM.

B oTaenbHBIX ciyyasX MHUIMATOPOM B3aUMOJICHCTBUS B CUCTEME MOXKET ObITh aKkTep WIIH
BHEUIHUI NoJib30BaTeNb. B 3TOM citydae aktep n300pa)kaeTcst Ha Juarpamme Mocie0BaTelIbHOCTH
CaMbIM TIEpPBBIM 00BEKTOM cjieBa co cBOMM (pokycom ympasienus (puc. 11). Yame Bcero akrep u
ero (oxyc ynpasieHHs OyIyT CYIIECTBOBATh B CHCTEME IOCTOSHHO, OTMEYash XapaKTepHYIO IS
MOJIb30BaTeNsl aKTUBHOCTh B MHULMHUPOBAHUU B3aUMOJIEHcTBUH ¢ cucteMoil. Ilpu sTom cam akrep
MOJKET UMETh COOCTBEHHOE MM JINOO OCTAaBAThCS AaHOHUMHBIM.

WHorna HEKOTOpHI OOBEKT MOXKET HMHUIMMPOBATH PEKYPCUBHOE B3aMMOJEHCTBHE C
caMuM co0o0il. Peubr mmer o TOM, YTO HaIWYMe BO MHOTHX SI3BIKaX MPOTPAMMHPOBAHUS
CMELUANbHBIX  CPEACTB  IOCTPOEHHUS  PEKYpCUBHBIX Tpoueayp TpeOyeT  BU3yalU3alUH
COOTBETCTBYIOUIMX MOHATHH B  ¢opme rpaduueckux npumutuBoB. Ha  auarpamme
MOCJIeIOBATEIBHOCTH PEKYpPCHsl 0003HaYaeTcsi HEOOMBIIMM MPSIMOYTOJIBHUKOM, MPUCOEAMHEHHBIM
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K TpaBod cTOpoHE (OKyca YIPaBICHUS TOrO OOBEKTa, I KOTOPOro HU300paxaercs 3TO
pPEeKypcHBHOE B3anMoieiicTBue (00bekT 7 Ha puc. 11).
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Puc. 11. I'padmyeckoe n3obpakeHue akrepa, peKypcuu U pedIeKCUBHOTO COOOIEHHS Ha
JrarpaMme 1ocie10BaTeIbHOCTH

Coobwenusn

Kak Obl710 0OTMEYEHO BBILIE, L1e/b B3aUMOACHCTBUS B KOHTEKCTe si3bika UML 3akimodaercs
B TOM, YTOOBI CHENU(PHUIMPOBATH KOMMYHHKAIIMIO MEXIy MHOXECTBOM B3aMMOJICHCTBYIOIIMX
0o0bekToB. Kakgoe B3aMMOAEHCTBUE ONMCHIBAETCS COBOKYIHOCTBIO COOOIICHUH, KOTOPBIMHU
YYaCTBYIOIIIE B HEM OOBEKTHI OOMEHMBAIOTCS MEXIy co0oil. B 3Tom cwmpicie coolmieHue
(message) mpencTaBiasieT coOOW 3aKOHUYEHHBIM (parMeHT HMH(pOpMalMH, KOTOPBIH OTIPaBIIAETCS
OMHUM O0BEeKTOM apyromy. IIpm 3TOoM mnpueM COOOLICHHS WHUIUHUPYET BBIMOJTHEHHE
OIIpEJICJIEHHBIX JCWCTBUM, HANpaBICHHbIX Ha peIleHHe OTACIbHOW 3aJaud TeM OOBEKTOM,
KOTOPOMY 3TO COOOIIEHUE OTIIPABIICHO.

Takum 00pa3oM, cOOOIIEHUS HE TOJBKO IEpelaloT HEKOTOPYI HH(OpMaluio, HO U
TpeOYIOT WM TPEANONaraloT OT MPUHUMAIOIIETO OOBEKTa BBIMOIHEHHS OXHIAEMBIX ICHCTBUI.
Coo011eHnst MOTYT HHUIIMMPOBATH BBIIOJHEHHUE ONepaluii 00bEeKTOM COOTBETCTBYIOIIETO Kilacca, a
mapamMeTpel  ATHX  ONepaluii mepefarTcs BMmMecte ¢  cooOmeHueM. Ha  gumarpamme
MOCJIeIOBATEIbHOCTH BCE COOOIIEHMS YIOPSAAOYEHbl IO BPEMEHU CBOETO BO3HUKHOBEHHS B
MOJEIINPYEMOU CUCTEME.

B TakoM KOHTeKcTe Kaxjoe COOOLIEHHE HMeeT HalpaBlieHHe OT OObeKTa, KOTOpBIH
WHUIMAPYET W OTIPABISIET COOOIIEHUE, K 00BEKTY, KOTOPBI ero moxydaeT. MHOT/Ia oTnpaBuTess
COOOIIEHUsI Ha3bIBAIOT KIMEHTOM, a Mojydarens - cepepoM. IIpu 3Tom cooOuieHne OT KIMeHTa
uMeeT (GopMy 3ampoca HEKOTOPOTO CEpBHCA, a PEaKIHs cepBepa Ha 3ampoc TOCIE TOTydeHUs
COOOIIEHNs MOXET OBITh CBs3aHA C BBIOJHEHUEM OIPENIEIEHHbIX JeHCTBUHA WM mepeaavu
KJIIMEHTY HE00X0AMMOM nH(OpMAIUU TOKE B PopMe COOOIICHUSI.
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Puc. 12.I'paduueckoe nzodpaxeHre pa3IndHbIX BUIOB COOOIICHUN MEXKIY 0ObEKTaMH Ha
Jyarpamme rocJjieJoBaTeIbHOCTH

B s3pike UML Moryt BCTpedaThCsi HECKOJIBKO PAa3HOBUAHOCTEH COOOILIEHHH, KaKaoe U3
KOTOPBIX UMEET CBOE Tpaduueckoe nuzodpaxkenue (puc. 12).
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- IlepBas pa3HOBUAHOCTH COOOIIEHUS SIBISETCS HambOoIee pachHpOCTPAHEHHOH W
UCIONIb3YETCSl AJIi BBI30BA IMPOLIEAYP, BBINOJHEHUS ONEpaluid UM O0O3HAYEHHUS OTAEIbHBIX
BJIOXKCHHBIX TIOTOKOB ympaBieHus. Hawanmo 3Toil cTpenku Bceraa compukacaercs ¢ (poxycom
yIOpaBlIeHUS WU JIMHUEH JKU3HU TOro 00BbEKTa-KIMEHTa, KOTOPHIH MHHUIMHUPYET 3TO COOOIICHHE.
Konery crpenku compukacaeTcsi ¢ JIMHHEW JKU3HH TOrO OOBEKTa, KOTOPBIH MPUHUMAET 3TO
COOOIIIeHUE U BBINOJHIET B OTBET ONpejesieHHble nedcTBus. Ilpu sToM mpuHUMAIOUMi 00BEKT
3a4acTyIO MOJIy4aeT U OKYC YIPABICHHUS, CTAHOBSICh AKTUBHBIM.

- Bropas pa3HOBHIHOCTH COOOIIEHHUS HCHOJb3yeTCS AJii O0003HAUEHUS MPOCTOro (He
BJIO’)KEHHOI'0) MOTOKa ynpasieHus. Kaxnaas Takas cTpelika yKka3bplBaeT Ha IIPOrpecc OJHOIO Iiara
notoka. [Ipu 3ToM cooTBeTCTBYIOIUE COOOUICHUSI OOBIYHO SBISIOTCS ACUMHXPOHHBIMH, T. €. MOTYT
BO3HHUKATh B IIPOM3BOJBHBIE MOMEHTHI BpeMeHH. llepemada Takoro cooOmEeHUsI OOBIYHO
COIPOBOXKAAETCS MoydyeHrueM GoKyca yrpaBieHHs] 00bEKTOM, €ro MPUHSBIINM.

- Tperbsi pa3HOBHIHOCTH SIBHO O0O3HAYAaE€T ACHHXPOHHOE COOOILICHHE MEXIY JABYMS
0o0BEKTaMU B HEKOTOPOW MpOLEAYpPHOH MocieaoBareabHOCTU. [lpuMepoM Takoro cooOieHus
MOJKET CITY)KUTh MPEPHIBAHUE OTICPAIIUU MTPH BO3HUKHOBEHUH MCKIIOYUTEIHLHOW CUTyaluu. B aTom
ciydae uHGOpMAIUs O TaKOW CUTYyalluu MEPEAaeTCs BBI3BIBAIOIIEMY OOBEKTY UISl MPOIOIIKEHUS
rpouecca JajbHENIIEro B3auMOICCTBHUS.

- UYerBepras pa3HOBHIHOCTb COOOIICHHS HCIIONB3YeTCs JMJisi BO3BpaTa M3 BbHI30BA
nporenypsl. IIpuMepoM MOXET CIYyKUTh MPOCTOE COOOIIEHHE O 3aBEPIICHHH HEKOTOPBIX
BBIUMCIICHUM 0€3 MpenocTaBieHHs] pe3ysibTaTa pacuyeToB OOBEKTY-KIHMEHTy. B mporenypHbIx
MOTOKAX YIPABICHUS 3Ta CTPEJIKa MOXKET OBITh ONyIIeHa, IMOCKOJIbKY €€ HaJIM4Yhe HEsSBHO
MpeJoiaraeTcsd B KOHIIE aKTHUBU3alMU 00beKkTa. B To jke Bpemsi cUMTaeTcs, YTO KaXKIblil BHI30OB
MpOLEeAYypPhl UMEET CBOIO Tapy - BO3BpaT BBI3OBA. /[l HEMPOIEIYPHBIX MOTOKOB YIPABJICHUS,
BKJIIOYasi MapajulebHble W ACHHXPOHHBIE COOOIIEHHS, CTpeiKa BO3BpaTa JOJKHA YKa3bIBATHCS
SIBHBIM 00pa3oM.

Takum o6OpazoMm, B sa3pike UML kaxgoe cooOlieHHe accOuupyeTrcsi ¢ HEKOTOPBIM
JCHCTBUEM, KOTOPOE JIOJKHO OBITh BBHITIOJHEHO MPUHSBIIMM €ro o0bekToM. [Ipm 3TOoM nelicTBue
MOKET UMETh HEKOTOPBIE apTyMEHTHI WM MapaMeTphl, B 3aBUCUMOCTH OT KOHKPETHBIX 3HAUEHUN
KOTOPBIX MOXKET OBITh TIOJMy4YeH pPa3IMYHbIA pe3ynbrar. COOTBETCTBYIONIUE MapaMeTpsl Oymer
MMETh U BBI3BIBAIOIIEE ITO JIEHCTBUE cooOIIeHue. bonee Toro, 3HaueHUs mapaMeTpoOB OTAETbHBIX
COOOIIIEHUH MOTYT COJIEP’KaTh YCJIOBHBIE BBIPAXKCHHS, 00pa3ysl BETBICHUE WM aJIbTCPHATHBHBIC
MyTH OCHOBHOTO MOTOKA YIPaBJICHHUS.

Bemenenue nomoka ynpaenenus

Jns u3o0paskeHus BETBICHUSI PUCYIOTCS JIBE UM OOJee CTPENIKH, BBIXOJAIINE U3 OJHOMI
Toukn (okyca ympaBieHusi o0bekTa ((hokyc ympammeHusi odwbekta 1 Ha puc. 13). Ilpu stom
COOTBETCTBYIOIIIME YCIIOBHUS JTOJKHBI OBITH SIBHO YKa3aHbI PAIOM C KaXJOW M3 CTPENoK B ¢opme
CTOPOKEBOro yciioBus. Kak HETpyAHO MpeAcTaBUTh, €CIU YCIOBHE 3allMCAaHO B popMe OYIEBCKOTO
BBIpQXXEHHS, TO BETBJIECHHE OYAET CoJep>KaTh TOJBKO JBE BETBU. B mMOOOM ciydae ycIOBHS
JOJDKHBI B3aHMHO MCKJTFOYATh OJTHOBPEMEHHYIO Tepeiady albTePHATHBHBIX COOOIICHHIA.

C momoIIpI0 BETBICHHUS MOXKHO H300pa3uTh U O0JIee CI0KHYIO TOTUKY B3aUMOJCHCTBHS
00BEKTOB MeX Ty co00il. Ecnu ycrmoBuii 6osiee AByX, TO M1l K&KIOTO U3 HUX HEOOXOIMMO
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npeaAyCMOTpPECTb CUTyallUu0 CAUHCTBCHHOI'O BBITTOJIHCHUS.
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Puc. 13 TI'paduueckoe m3zoOpakeHHMe OWHAPHOTO BETBICHHS IIOTOKA YIPABICHHUS Ha
JrarpaMme 1ocie10BaTeIbHOCTH

Cmepeomunul coobuienuii

B s3pike UML npenycMoTpeHbl HEKOTOpbIE CTaHJApTHBIE JEHCTBHSI, BBINOJIHSAEMBIE B
OTBET Ha IIOJIyUEHUE COOTBETCTBYIOLIET0 cooO0mmieHus. OHM MOryT OBbITh SIBHO YyKa3aHbl Ha
JMarpaMMme I0CJe0BaTeIbHOCTH B (hopMe cTepeoTHna psaoM C COOOLIEHHEM, K KOTOPOMY OHHU
OTHOCATCS. B 9TOM ciy4ae OHHM 3alMCBHIBAIOTCS B KaBBbIYKaX. VICHONB3YIOTCS CIETYIOLINE
0003HaYeHMS U1 MOJCIIUPOBaHMS eHCTBUI:

"call" (BbI3BaTh) - cooOmeHWe, TpeOyrolee BBHI3OBA ONEpAlH WA TPOLEIYPHI
npuHuMaromero o0wekTa. Ecnm cooOuieHne ¢ 3THUM CTEpeoTUNIOM pedeKCUBHOE, TO OHO
MHUIMKPYET JOKAJIHHBIN BHI30B ONEPAIMH Y CAMOT0 MOCIABIIETO 3TO COOOIIEHNE 00BEKTA;

"return" (BO3BpaTHUTh) - COOOLIEHHE, BO3BpAILAIOLIECE 3HAUCHHE BBIIOJHEHHOH oOnepanuu
WM TIPOLIEAYPHI BHI3BABIIEMY €€ O0OBEKTYy. 3HaUCHHE Pe3yIbTaTa MOKET HHULIMUPOBATh BETBIICHHE
MOTOKA YIPaBJICHHUS;

"create" (co3martp) - cooOiieHue, Tpedyrolee Co3JaHus IPyroro 00beKTa Jisi BHITOTHEHUS
orpeJiesIeHHbIX AeHcTBUA. CO3JaHHBIH 0OBEKT MOXKET MOJIyUYUTh (POKYC YIpaBICHHs, a MOKET U He
MIOJTy4YHTh €r0;

"destroy" (YHHYTOXXHTB) - COOOLIEHME C SBHBIM TpeOOBAaHHMEM YHUYTOXUTh
cOoOTBeTCTBYyIOIMN 00bekT. Ilocbutaercs B TOM ciyyae, Korja HEOOXOIUMO MPEKPATUTh
HE)XeJaTeNlbHble JeHCTBUSA CO CTOPOHBI CYILECTBYIOLIET0 B CUCTEME 0OBEKTa, MO0 KOraa oOBEeKT
OoJbIIIe He HY)KEH M JIOJDKEH 0CBOOOINTH 33/IeHCTBOBaHHBIE M CUCTEMHBIE PECYPCHI;

"send" (mocnarte) - 0003HAUAET MOCHUIKY APYrOMY OOBEKTY HEKOTOPOTO CUI'HaJla, KOTOPBI
ACHHXPOHHO HWHHIMUPYETCS OIHUM OOBEKTOM U TIPUHUMACTCS (IIEpPEeXBATHIBACTCS) APYTHM.
OTnuyne curHana oT COOOIIEHHUs 3aKJII0YAaeTcss B TOM, YTO CUTHAJI JIOJDKEH OBbITh SIBHO ONHCAaH B
TOM KJ1acce, 00bEKT KOTOPOTO HHUITUUPYET €To Mepeaaqy.

Bpemennvie ozpanuuenus na ouazpammax nocnedoeameibHOCu

B oTmenbHBIX ciiydasX BBITIOJHEHHWE TEX WM WHBIX JCHCTBUH Ha JIuarpaMme
MOCJIeIOBATEIbHOCTH MOKET TMOTpeOOBaTh SIBHOW cCHEIM(UKAIMA BPEMEHHBIX OrpaHUYCHHH,
HaKJIabIBAEMBIX Ha CaM HHTEPBAJ BBITIOJHEHHUsS OMNEpaIfii Wi Tepenady cooOmeHuil. B s3bike
UML qng 3amucu BpeMEHHBIX OTrpaHMYEHHMH HCHOJNb3YIOTCS (UrypHble CKOOKH. BpemeHHble
OTpaHUYEHUS] MOTYT OTHOCHUTHCS KaK K BBITIOJTHEHHUIO OINPEIEIEHHBIX JICHCTBHIA 00BEKTaMH, TaK U K
CaMHUM COOOIIEHUSIM, SIBHO CHELUPUIMPYS YCIOBHUS UX MEpefayd Wi npuema. BaxxHo moHUMATh,
9TO B OTJIMYHE OT YCIOBHH BETBICHHS, KOTOpPHIC JIOJDKHBI BBHIIONHATHCS albTEPHATUBHO,
BPEMEHHBIE  OTPaHUYEHHUS HUMEIOT  00s3aTeNbHbI WM  JUPEKTUBHBIA  XapakTep  JUis
aCCOIIMMPOBAHHBIX C HUIMH OOBEKTOB.

BpemeHnHble OrpaHMYeHHss MOTYT 3alMChIBATBCA PAJOM C  HA4yajJOM  CTPENIKH
COOTBETCTBYIOLIEr0 coobmieHus. Ho Hanbosee 4acTo OHM 3alUCBIBAIOTCS ClIEBA OT TOM CTPEJIKH
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Ha OJJTHOM ypOBHE ¢ Hel. Ecni BpeMeHHas XxapakTepUCTHKA OTHOCUTCS K KOHKPETHOMY OOBEKTY, TO
UM 3TOr0 00BEKTA 3aMUCBHIBAETCS MEPE]] UMEHEM XapaKTEPUCTHKHU U OTIEIAETCS OT Hee TOUKOI.

IIpumMepamu TakMx OrpaHUYECHUM Ha JUarpamMme IOCJIENOBATEIBHOCTH MOIYT CIIYXKUThb

CUTYyalllu, KOTJa HeoOXOAMMO SIBHO CHEIM(UIMPOBATh BPEMs, B TEYCHHE KOTOPOTO JIOMYCKAETCs
nepenada CoOOIICHHUs OT KIIMEHTA K cepBepy WM 00paboTKa 3ampoca KIMEHTa CEPBEPOM:

{BpemMsi_mpuemMa coOOIIeHUs BpeMs OTHpPaBKU cooOmieHus < 1 cek.}
{BpeMsi_oxwunaHus_oTBera < 5 Cek.}

{Bpemsi_miepemaun_raketa < 10 cek.}

{oObekT 1. BpeMsi momauun_curHana tpeBord > 30 cek.}

Kommenmapuu unu npumeuanus

KomMMeHTapuu WM TpuUMeuYaHHs YK€ PacCMaTpUBAINCH paHEe MPH HM3YYEHUH JPYTHX

BUJOB quarpamMMm. OHU MOTYT BKJIIOYAThCS U B TMAarpaMMbl MOCIIEI0BATEIbHOCTH, aCCOLIMUPYACH C
OTJICIbHBIMU OOBEKTAMH HIIM COOOMIEeHUsAMHU. [Ipy 3TOM HCIONB3YyeTCsl CTaHIapPTHOE 0003HAYCHUE
JUIS KOMMEHTapus - IPSIMOYTOJbHUK C "3aJOMJICHHBIM" MpaBbIM BEPXHUM YrioMm. BHyTpu 3toro
MPSIMOYTOJIbHUKA 3alMChIBACTCS] TEKCT KOMMEHTAPHUS Ha €CTECTBEHHOM S3BIKE.

1.
2.

o

IHopsaok BbINOJIHEHUS PA0OTHI:

N3yunTh TEOpETHUECKYIO HH(OPMAIIHIO.

Ha ocHoBe mnpuBenE€HHBIX NPUMEPOB PACCMOTPETh OCHOBHBIE INPUHLHUIBI [OCTPOCHUS
JUarpaMM BapUaHTOB U MOCJIEI0BATEILHOCTH Ha ocHOBE si3bika UML.

[Io BbIOpaHHOMY BapHaHTy IMOCTPOHUTH JUArpaMMmy BapHAaHTOB HCIOIB30BAHUS IS
COOTBETCTBYIOMIEH NHPOPMAITMOHHON CHCTEMBI.

[Io BbIOpaHHOMY BapuaHTy TOCTPOUTH JAMArpaMMy TOCJIEIOBATEIbHOCTH  JIJIS
COOTBETCTBYIOMIEH NHPOPMAITUOHHON CHCTEMBI.

B snextponHoM Buie opopMHTe KpATKU OTYET O BBHIIOJIHEHHOM padoTe.

CraiiTe BBIIIOJIHEHHYIO padoTy.

CbopMa NpeacTaBJCHUs pe3yjabTara:
HOCTpOGHHBIe AuarpaMmbl, OTYCT O pa60Te.

Kputepun onenkn:
OTan4HO - paboTa BBINMOJIHEHA OJHOCTHIO, 0€3 OMMOO0K, C/IeaH U ClIaH OTYeT.
Xopomo - paboTa BBIMOJHEHA TOTHOCTHIO, C HE3HAYUTENbHBIMH OIIMOKAMHU WU

HETOYHOCTAMMU, CACTIAH U CAaH OTYCT.

y,I[OBJ'IeTBOpI/ITCJ'IBHO - pa60Ta BBITIOJTHCHA HEC IIOJITHOCTBIO, CO HC3HAYHUTCIIbHBIMHA Ol OKaMH

WM HETOYHOCTAMMU, OTUET HE CACTIaH WK CACITIaH YaCTHYHO.

HGYI[OBJ'ICTBOpI/ITeHBHO - pa60Ta HC BBIIIOJIHCHA.

19



NabopaTtopHana paboTta Ne 2 MNocTpoeHue guarpammsl Koonepauum n anarpammbl PassepTbiBaHUA U
reHepauma Koaa
eab: O03HAKOMUTBCA C METOHOJIOTMEW MOJenupoBaHus auarpammbel Koonepauuu u
nuarpaMmbl PazBepTbiBanusi Ha ocHOBE A3bika UML

Bbinosinus padory, Bel Oyaere:

ymembs:

- OCYILECTBJIATH IIOCTAHOBKY 3a/1a4 110 00paboTke nH(popMaluy;

- IPOBOJIUTH aHAJIN3 MIPEIMETHOM 001acTH;

- OCYHIECTBIATh BBIOOD MOJENM U CPEICTBAa IMOCTPOEHUS HMH(POPMALMOHHON CHCTEMBI U
IIPOrPaMMHBIX CPEJICTB.

- IPOEKTUPOBATh U pa3padaTbIBaTh CUCTEMY I10 3a/laHHBIM TPEOOBAHUSIM U CIIEHU(DUKALIIM.

- UCHoJb30BaTh Merononoruto s3sika UML nns monenuposanust auarpamm Koomnepauuu u
PazBepTbiBanus

MarepunanbHoe obecrneyeHue:
IlepcoHAIBHBIN KOMIIBIOTED

3ananne:
1. O3HaKOMHTBCS C TEOPETUYECKUM MaTEPHATIOM.
2. O3HaKOMHTBCS C METOJOJIOTHEH MOCTpOeHHsI auarpammbl Koomepanuu u auarpaMmbl
PazBepreiBanus Ha ocHOBE sA3bIka UML.
3. Iocrpoiite quarpammy Koormepanuu 1ist BRIOpaHHO# WH(POPMAIIMOHHON CHCTEMBI
4. BblmonHute — mocTpoeHMe — auarpaMmbl  Pa3BepThiBaHMSL  Ais BhIOpaHHOMU
MH(POPMAIIMOHHON CUCTEMBI
5. Cpaiite BHIIOTHEHHYIO PaboTYy.
Kpartkue Teoperudeckue cBeleHUs:

OcCOOeHHOCTH B3aUMOJICMCTBUSL DJIEMEHTOB MOJEIUPYEMOM CHUCTEMbl MOTYT OBITh
NIPEACTABIEHBl HAa  JuarpaMmax  I[OCIEOBAaTeJIbHOCTM M Koomepauuu.  J[marpamma
MIOCJIEOBATENBHOCTH  CIY’)KAT I BU3yaJM3allud BPEMEHHBIX AaCIEKTOB B3aUMOJACUCTBHI,
auarpaMma  Koollepali —TpeJHa3HadeHa s crnequuKalud  CTPYKTYPHBIX  aCHEKTOB
B3aMMO/AEHCTBHA.

['maBHass 0cCOOEHHOCTb JAMarpaMMbl KOOMEpaluu 3aKII04aeTcsi B  BO3MOXKHOCTHU
rpaduecKud TpeJICTaBUTh HE TOJBKO IOCIENI0BAaTEIbHOCTh B3aUMOJCHCTBHSA, HO U BCe
CTPYKTYpPHBIE OTHOLIEHHSI MEXAY OOBEKTaMH, Y4aCTBYIOLIMMH B 3TOM B3aUMOJIEHCTBUU.

[Tpexne Bcero, Ha auarpaMMme KOOMNEpalMHd B BHUJE NPSMOYTOJIBHUKOB H300pakaroTcs
Y4acTBYIOLIME BO B3aWMOJEUCTBUM OOBEKTHI, COJIEpKalie nMs 00BbEKTa, ero Kjacc U, BO3MOKHO,
3Ha4yeHus: atpuOytoB. Jlanmee, Kak M Ha JAMarpaMMe KJIacCOB, YKa3bIBAIOTCS ACCOLMAIMH MEXAY
00BEKTaMHU B BUJE Pa3IMUHBIX COEAMHUTEIbHBIX JUHUM. [Ipyn 3TOM MOXHO SBHO yKa3aTb MMEHa
accolMalliu U poJiel, KOTOpbIE UTparoT OOBEKTHl B JaHHOM accoruanuu. J[OMOJHUTENIBHO MOTYT
ObITh M300pa)Ke€Hbl JTUHAMHUYECKHUE CBSI3U - MOTOKU cOOOIIeHUNA. OHU MpPEICTaBISIIOTCS Takke B
BUJIE COCIMHUTENBHBIX JUHUM MEXIy OOBEKTaMH, HajJ KOTOPBIMH paclojiaraeTcsi CTpenka C
yKa3aHWeM  HamlpaBleHUs, HMEHH COOOLIEHUS M  TMOPSJIKOBOrO HOMepa B  oOmiei
MOCJIEeI0BATEIbHOCTH HHULIMAIN3ALUU COOOIIEHUH.

B omimume OT aAuarpaMMbl  NOCIEAOBATENBHOCTH, Ha JUarpaMMe Koollepauuu
M300pakaloOTCsl TOJBKO OTHOLICHHS MEXIY OOBEKTaMH, UTPAIOIIMMH OIpE/IEICHHBIE POJIU BO
B3auMozeiictBun. C Apyrod CTOPOHBI, Ha 3TOM JMarpaMMe HE YKa3bIBaeTCsl BpeMs B BHJE
oTaenbHOro usMmepeHus. lloatomy mnocienoBaTenbHOCTh B3aUMOJEHCTBUI M NapauIEIbHBIX
MIOTOKOB MOXET OBbITh OIpe/eieHa C MOMOIIbI0 MOPSAKOBBIX HOMepoB. CrenoBaTellbHO, €clu
HEO0XOMMO SIBHO CIEHU(HUIMPOBATh B3aMMOCBSI3UM MEXIy OOBEKTaMU B pPEAJbHOM BPEMEHH,
Jyd4lIlle 9TO JEJIaTh Ha IAarpaMMe IOCIeI0BaTENbHOCTH.
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[ToBeneHre CHCTEMBI MOXET OIMCHIBATHCS HA YPOBHE OTACIBHBIX OOBEKTOB, KOTOPHIC
OOMEHHMBAIOTCS MEXIYy COO0O0M COOOIIEHHSIMH, YTOOBI JOCTHYh HYKHOW IEIH WJIM PEaTn30BaTh
HEKOTOpBI cepBUC. C TOUKH 3pEHUS aHAIUTHKA WU KOHCTPYKTOPA BAXKHO MPEJACTABUTH B IPOCKTE
CUCTEMBI CTPYKTYpHBIE CBSI3M OTAENBHBIX OOBEKTOB Mexay coboil. Takoe craTuueckoe
MPEJICTABJICHHE CTPYKTYPhl CHCTEMBI KaK COBOKYITHOCTH B3aUMOJCHUCTBYIONIMX OOBEKTOB U
o0ecrnieunBaeT Auarpamma Koonepayuu.

Koonepayusa

[Tonsitue xoomeparuu (collaboration) siBisieTcss oAHUM W3 (YHIAMEHTAJIBHBIX MOHATHI B
si3pike UML. OHO cityXuT juis 0003HAYCHHUST MHOYKECTBA B3aUMOJICHCTBYIOIIUX C OINpPEACICHHON
1[eJ1bI0 0OBEKTOB B 00IIEM KOHTEKCTE MOJIETUpyeMoii cucteMsbl. Llenb camoii koonepanunun coCTOUT
B TOM, 4YTOOBI crenu(PUIMPOBATH OCOOCHHOCTH peaNM3AIMK OTICIBHBIX HanOoJee 3HAYUMBIX
omepanuii B cucteme. Koormepauus onpezenseT CTPYKTYpy IOBEIEHHUS CHCTEMbl B TEpPMHUHAX
B3aUMOJICHCTBUS YYaCTHUKOB ITOU KOOIIEpaLUK.

Koomneparus MoxeT ObITh NpecTaBieHa Ha JBYX YPOBHSIX:

- Ha ypoBHe crienudukamnmu - moKa3pIBaeT POJIU KIACCU(PUKATOPOB M POJIH aCCOIUAIUN B
paccMaTpuBaeMOM B3aUMOJICHCTBUU.

- Ha ypoBHE mpuMepoB - yKa3bIBaeT YK3EMILTAPBI M CBS3H, 00Pa3yIOIINe OTACIbHBIC POJIH
B KOOTIepaIuu.

JlmarpamMmma KOOTIEpallud ypOo6HA cheyuguKkayuu TOKA3bIBACT POJIH, KOTOPHIE HIPAIOT
YYacCTBYIOIIME€ BO B3aWMOJEWUCTBUU DJEMEHTHI. JJEMEHTaMU KOOMEpalud Ha 3TOM YpPOBHE
SBIISTIOTCSL KJIACCHI M aCCOLMAIMH, KOTOpPhIe O003HAYAIOT OTACIBHBIE POJIM KIACCU(PHUKATOPOB U
acCcOIMAIMU MEXy YIaCTHUKAMU KOOTIepaIiu.

Jlmarpamma KOONEpalll yPOGHA RNPUMEPOE TIPEACTABISIECTCS COBOKYITHOCTBIO OOBEKTOB
(9K3eMIUISIPBI KJIACCOB) W CBsi3ell (dK3eMIUIApbl accoruaiuii). [Ipu 3ToM CBSA3M JOMONHSIIOTCS
CTpenkaMu cooOmeHnit. Ha maHHOM ypoOBHE MOKa3bIBAIOTCS TOJIBKO PEJICBAHTHBIE OOBEKTHI, T. €.
MMEIOIIIE HETIOCPEICTBEHHOE OTHOIICHHUE K pealli3allii OTNiepalluy WK KiaccudukaTopa.

B koomepamnuu ypoBHS MPUMEPOB OMPEICISIFOTCS CBOWCTBA, KOTOPHIC JOJDKHBI HUMEThH
SK3EMIUIAPBl ISl TOrO, 4YTOOBI y4yacTBOBaTh B Koomepainuu. Kpome CBOWCTB OOBEKTOB Ha
JararpamMme KOOTepariy TaKKe YKa3bIBAIOTCS aCCOIUAIINH, KOTOPBIE JOJIKHBI HMETh MECTO MEXKITY
oOBekTamMu Kkoomeparuu. [Ipu 3ToM BOBce He 00s3aTENIbHO M300pa)kaTh BCE CBOICTBA WIIM BCE
accoIMalii, TIOCKOJIBKY Ha JuMarpaMMe KOONEpalWu  IPHCYTCTBYIOT — TOJBKO  POJH
KJacCU(UKATOPOB, HO HE caMU KiaccudukaTopsl. TakuM 006pazom, B TO BpeMs Kak Kiaccu(uKaTop
TpeOyeT MOJHOTO ONMHMCAaHUS BCEX CBOMX SK3EMIUIIPOB, POJb Kiaccu(ukaTopa TpeOyeT OomMcaHus
TOJIBKO T€X CBOMCTB M aCCOIMAIIMIA, KOTOPhIE HEOOXOUMBI JJIs yUYaCTHS B OTJEIBHON KOOMEPAIIUH.

Otcrona BeITeKaeT BaxHOe ciencTBue. OfHAa W Ta e COBOKYITHOCTh OOBEKTOB MOXKET
y4acTBOBaTh B pa3iHuYHbIX Koomepanusx. [Ipu 3Tom, B 3aBUCHMOCTH OT paccMaTpUBaeMoOun
KOOTIEpAIlUH, MOTYT M3MEHATHCS KaK CBOMCTBA OT/ACIHHBIX OOBEKTOB, TaK M CBS3M MEXIYy HUMHU.
ViMeHHO 3T0 OT/IMYaeT [uarpaMmMy KOOMEpaluy OT JuarpaMMbl KJIacCOB, Ha KOTOPOM TOJKHBI OBITh
YKa3aHbI BCE CBOMCTBA M aCCOITUAITIH MEXKIY DJIEMEHTAMH JIHarPAMMBI.

uazpamma Koonepayuu ypoeusa cneyuuxayuu

Koomnepamus Ha ypoBHe crneuudukanuu u3zo0paxaercs Ha AUarpaMMe ITyHKTHUPHBIM
AIUTUTICOM, BHYTPU KOTOPOTO 3alKChIBAETCs UMs 3Toi koomepanuu (puc. 1). Takoe nmpeacraBneHue
KOOTIEpAIlUU OTHOCHTCS K OTICIIBHOMY BapHaHTY HWCIOJB30BAHUS U JCTATU3HPYET OCOOCHHOCTH
ero mocneayromei peanuzanud. CHUMBOI AJUIMIICA KOOMEpPAlMU COENUHSCTCS OTpe3KaMu
MYHKTUPHON JIMHUHM C KKIBIM M3 YYaCTHUKOB 3TOH KOOIEpaIliu, B Ka4eCTBE KOTOPBIX MOTYT
BBICTYIIaTh OOBEKTHI WM KJIacChl. Kaxkaast U3 9TUX MyHKTUPHBIX JIMHUNA TTOMedaeTcsl poibto (role)
yJacTHUKA. POJIM COOTBETCTBYIOT MMEHAM 3JICMEHTOB B KOHTEKCTE BCEH KooIeparui. DTH HMEHa
TPAKTYIOTCS KaK MapaMeTpbhl, KOTOPbIE OTPAaHUYUBAIOT CHEIM(PUKAIIUIO HIEMEHTOB MPHU JIF0O0M X
MOSIBJICHUH B OTJICIBHBIX MPEJACTABIICHUSIX MOJICITH.
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Puc. 1. O6ee npencraBieHue Koomnepamnuy Ha quarpaMmMax ypoBHs crenupukanuu

[Ipocroii kiacc Ha auarpaMMe KOOMEparuu 0003HAYaeTCsl MPSMOYTOJBHUKOM KIIacca,
BHYTPH KOTOpPOTO 3allMCBIBAETCSI CTPOKAa TEKCTa. JTa CTPOKA TEKCTa HAa3bIBACTCS POJIbIO
kiaccudukaropa (classifier role). Posb knaccudukaTopa 1mokassBaeT 0COOEHHOCTh UCITOIB30BaAHUS
00BEKTOB jJaHHOro kjacca. OOBIYHO B NPSMOYTOJIbHUKE MOKA3bIBACTCS TOJBKO CEKIUS MMEHH
KJ1acca, XOTs HE MCKITI0YAeTCsl BO3MOXKHOCTh YKa3aHHUS CEKIMH aTpUOYTOB U OIEpaIlUii.

Crtpoka TeKcTa B IPSMOYTOJIbHUKE JOJDKHA UMETh CIeIyIonui popmar:

'/' <Umst ponm knaccudukaropa™> "' <Mwms kinaccudukaropa>

[ <Wms kmaccuduxaropa >]*

3necs UM knaccudukatopa, ecim 3T0 He0OX0IMMO, MOXKET BKJIIOYATh MOJHBIN MYyTh BCEX
BJIO’)KEHHBIX IMakeToB. [Ipu 3TOM 0AMH makeT OT APYroro OTAENSETCS JBOMHBIM jABoeTouneMm '::'".
Ecnu He BO3HUKAET IyTaHUIIbI, MOXXHO OTPAHUYUTHCS YKa3aHUEM TOJIBKO OJIMDKANIIEro U3 MakeToB,
KOTOpOMY TIPUHAJUICKUT JaHHas koorepamws. CumBon "*" mpuMeHsercs s yKa3aHUs
BO3MOYKHOCTH MTEPAaTUBHOTO TIOBTOPSHHSI UMEHH Kilaccudukaropa.

Ecnu koomepanus momyckaer o00OLIEHHOE MpPECTAaBICHHE, TO HA JUarpaMMax MOTYT
OBITh yKa3aHbl OTHOIICHHSI 0000IIEHNS COOTBETCTBYIOIIUX 3JIEMEHTOB. DTOT COCO0 MOKET ObITh
WCTIOJIB30BaH ISl OTPENENICHUsI OTICIBHBIX KOOMEpaIHii, KOTOPHIE SBIISIOTCS, B CBOIO OYEpEIb,
YaCcTHBIM CIIydaeM WJIM CHElHau3alueld JAPyrod Koomepanuu. Takas cCUTyalusi M300pakaeTcs
OOBIYHOM CTpENKOW 0000IIEHHUs, HANPABICHHOW OT CHMBOJIA JOYEPHEH KOOIMeparuu K CHMBOILY
Koomepanuu-npenka (puc. 2). Ilpy 3ToM ponm JOYEpPHHX KOOIEpaluii MOTYT OBITh
CHEeLUaIN3aNMAMUI POJIEH KOONEPALUU-TIPEKOB.

- ——

e ~
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~ -~

- -

Puc. 2.I'paduyeckoe wu300pakeHHE OTHOIICHHUS OOOOIIECHUS MEXAYy OTACIbHBIMU
KOOIIEpaLUsIMHU YPOBHs ClielIU(pHUKaUN

B otTnenpHBIX ciaydasx BO3HHUKaeT HEOOXOAMMOCTh SIBHO YKa3aTh TOT (pakt, dTO
KooIepalusi SBIseTCS pealn3alueil HEKOTOpOW omepanuu WM KiIaccupuKaTopa. ITO MOKHO
MPEICTaBUTh OJTHUM U3 JBYX CIIOCOOOB.

Bo-niepBbIX, MOKHO COEAMHUTH CHMBOJI KOONEpAIMM MYHKTUPHOH JIMHHUEH CO CTPEIKOM
0000IIEeHNsT C CHMBOJIOM KJlacca, peaju3alyio Olepalud KOTOporo crneuuduuupyer naHHas
koomnepauus (puc. 3, a). Tak, eciiu B KauecTBe Kjacca pacCMOTpeTh "3aka3 Ha MOKYIKYy ToBapa', y
KOTOporo wumeercst omepanus "opopmuth 3akaz (), TO €€ peanu3aus MOXKET OBITh
cnenupupoBaHa B GopMe KOONepaluu.
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Puc. 3. Cnioco6b! npescTaBiieHus KOOIEepaly, KOTopasi peajin3yeT olepaluio Kiacca

Bo-BTOpBIX, MOXHO MPOCTO M300pa3UTh CUMBOJI KOOIIEpALMU, BHYTPU KOTOPOTO yKa3aTh
BCI0 HEOOXOIUMYIO0 MH(pOPMAIIHMIO, 3allMCAaHHYIO IO OINpPEACIICHHBIM mpaBwiaM (puc. 3, 0). Otu
IpaBuUja ONpeneNsaioT (opMarT 3amUuCH HMEHHM KOOMEpaIUH, II0CIe KOTOPOTO 3allMCBIBAIOT
JIBOETOYME U MMsI Kjlacca. 3a MMEHEM Kilacca ClieyeT JBOWHOE ABOETOUYHME U UMsI OIIEpaLH.

[TomoGHOe oO1iee mpencTaBieHHE KOOMIEpaAlMi Ha YPOBHE CIEHU(BUKAIINHA HCIIOIB3YETCS
Ha HayaJIbHBIX 3Talax NPOEKTHpoBaHUSA. B mocnepyromeM kaxnaas U3 Koolepauuil MOIJIEKUT
JeTaln3allid Ha YpPOBHE IPHMEPOB, HA KOTOPOM pACKPHIBACTCS COJEP)KAaHHE W CTPYKTypa
B3aMMOCBSI3€l €€ 3JIEeMEHTOB Ha OTHENbHOW auarpamme koomnepauuu. Ilpm stom B KauecTBe
AJIEMEHTOB JIMarpaMMbl KOOTIEPAIIMH BBICTYIAIOT OOBEKTHI U CBSI3U, IOTIOJIHEHHBIE COOOIICHHUSIMH.

Oovexmul

OOBeKTHI SBISIOTCS OCHOBHBIMH DJJIEMEHTAMH WIH TpadUUeCKUMHU NPUMHUTHBAMH, W3
KOTOPBIX CTPOMTCS JuarpaMMa KoollepallMd Ha ypoBHe mpumepoB. s rpagduyeckoro
n300pakeHus] 0OBEKTOB UCIIOIB3YETCs TAKOH K€ CHMBOJI TIPSMOYTOJIBHUKA, YTO U JUISI KJIACCOB.

OO0nwexT (object) sBIsIETCS OTACIBHBIM SK3EMILISIPOM KJlacca, KOTOPBIN CO3/1aeTcs Ha JTare
BBITTOJIHEHUST TIporpaMMbl. OH MOXET UMETh CBOE€ COOCTBEHHOE WMMSI M KOHKPETHBIC 3HAYCHUS
aTpuOyToB. IIpumMeHuTenbHO K 00beKTaM (opMaT CTPOKU Kiaccu(UKaTopa TOMOJIHACTCS UMEHEM
00BEKTa U MIPHOOPETACT CIIEAYIOMNN BU (TIPU 3TOM BCS 3aIIMCh MTOTYEPKUBACTCS):

<Hms o6bexta>"/' <Mms ponu knaccudukaropa> "' <Mms knaccudukaropa>

['"' <Mms knaccudukaropa >|*

3nece MM ponm kinaccupuKaTopa MOXKET HE YKasbiBaTbcd. B 3TOM ciydae OHO
MCKJTFOYAETCS M3 CTPOKM TEKCTa BMECTE C TOCIEOYIOIIMM JBoeTouneM. VIMsi poi MOXET OBITh
OIyIIEHO B TOM CJIyyae, €ClIU CYHIECTBYET TOJIbKO OJIHA POJIb B KOOIEpAIH, KOTOPYIO MOTYT
urpatb 0OBEKTHI, CO3/JaHHBIE Ha Oa3e 3TOro Kiacca.

Taxum o06pa3zom, a1 0603HaYEeHUs! POJIH Kilaccu(uKaTopa AOCTaTOUHO yKa3aTh JIMOO UMs
KJjlacca (BMeCTe C JBOETOYHMEM), MO0 MMS pOiM (BMECTE C HAaKJIOHHOM 4epToil). B mpoTuBHOM
cllyyae MpsIMOYTOJbHUK OYyJIeT COOTBETCTBOBATH OOBIYHOMY Kilaccy. Eciu poiib, KOTOpYIO JAOJKEH
urpath OOBEKT, HACIEAYETCS OT HECKOJIBKUX KJIacCOB, TO BCE OHH JOJDKHBI OBITh YKa3aHBI SIBHO U
pas3fensaThes 3aMsATON U IBOETOUUEM.

Bo3MoskHBIE BapHaHTHI 3aITCH CTPOKH TEKCTA B MPSIMOYTOJIBHUKE O0BEKTA.

: C - aHOHMMHBIN 00BEKT, 00pa3yeMblii Ha ocHOBe kiacca C.

/ R - aHOHMMHBI 00BEKT, UTparoIuii posb R.

/R : C - aHOHUMHBIN 00BEKT, 00pa3zyeMsblii Ha ocHOBe Ki1acca C u urpatomuii poss R.

O /R - 06bekT ¢ umenem O, urpatomuii posb R.

O : C - obbekt ¢ umenem O, o6pazyemblii Ha ocHoBe Kiacca C.

O /R : C - o6bexT c umenem O, oOpa3yemblii Ha ocHOBe kiacca C u urpatouiuii poins R.

O unu - 00bexT ¢ umenem O.

O : - "obbexT-cupora" ¢ umeHem O.

/ R - pons ¢ umenem R

: C - anoHuMHast poJsib Ha 0aze kimacca C.

/R : C - ponb ¢ umeneM R Ha ocHose kiacca C.

OtnenpHBIE TPUMEPHl W300paKeHUsT OOBEKTOB M KJIACCOB HAa JMAarpaMMe KOOIepaIuu
MIPUBOJIATCS HA CIEYIOLEM PUCYHKE (puc. 4).
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Puc. 4. [Ipumepsl pa3IuYHbIX BapUaHTOB 3alMCH MMEH OOBEKTOB, POJed M KJIacCOB Ha
aUarpamMmax Koorepanun

Ha (puc. 4, a) o6o3HaueH OOBEKT ¢ MMEHEM "KJIMEHT', UTPAIOIIMA POJIb "MHHUIIUATOP
3ampoca". Ha (puc. 4, 6) mokazaHo 00O3HaUE€HUE AHOHUMHOTO OOBEKTa, KOTOPBIA UTPAET POJIb
MHUIMaTopa 3ampoca. B o6oux ciydasx He ykaszaH Kjacc, Ha OCHOBE KOTOPOTo OYIyT CO3JaHbl 3TH
00BekThl. O003HAUCHHE KJIacca MPUCYTCTBYET B CICAYIOIIEM BapuaHTe 3anucu (puc. 4, B), mpuueM
O0BEKT TaKKe aHOHUMHBIH.

[IpuMeHHUTETPHO K YPOBHIO CHEIU(UKAIMKA Ha JUarpaMMmax KOOTEpaldd MOTYT
MIPUCYTCTBOBAaTh MIMEHOBAHHBIE KJIACCHI C YKa3aHHMEM pOJIM Kilacca B Koorepauuu (puc. 4, T) win
QHOHUMHBIE KJIACChI, KOTJa yKa3bIBaeTCid TOJBKO ero posb (puc. 4, m). [locnemumii ciydaii
XapakTepeH Ui CUTYalluu, KOTr/la B MOJIETTH MOTYT MPUCYTCTBOBATh HECKOJIBKO KJIACCOB C UMEHEM
"Knuent", noaromy TpeOyercs sIBHO yKa3aTh UMs COOTBETCTBYIOIIEro nakeTa baza nanueix (puc. 4,
e).

Mynsmuoodvexkm

MynsTHOOBEKT (multiobject) mpeacrasnser codoi 1e10e MHOKECTBO 00BEKTOB Ha OJTHOM
W3 KOHIIOB acconuanuu. Ha mmarpamme koomepanuu MyabTHOOBEKT HCHOIB3YEeTCS IS TOTO,
9YTOOBI MMOKA3aTh OMEpAIi U CUTHAJIbI, KOTOPBIE apeCOBAaHbl BCEMY MHOXKECTBY OOBEKTOB, a HE
TOJIBKO OJHOMY. MynbTHOOBEKT W300pa)kacTcs IBYMS TPSIMOYTOJbHUKAMH, OJMH W3 KOTOPBIX
BBICTYIAET U3-3a BEepXHEW MpaBoil BepuinHbl aApyroro (puc. 5, a). [Ipu sTom cTpenka coodiieHus
OTHOCHUTCSI KO BCEMY MHOXECTBY OOBEKTOB, KOTOpPhIE O0O3HAUAIOT JAaHHBIM MYJIbTH-00BEKT. Ha
auarpaMme KOOMEpalud MOXKET OBITh SBHO yKa3aHO OTHOILIEHUE KOMIIO3HIIMH MEXIY
MYJIbTHOOBEKTOM U OTAETBHBIM O0BEKTOM U3 €r0 MHOXKECTBa (puc. 5, 0).

=u! o]

(a)

(6)

Puc. 5. I'paduueckoe nzobpaxkeHrne MyabTHOOBEKTOB Ha IUarpaMMe KOOTepaluu

AKmueHbwlii 00veKm

B xontekcre s3pika UML Bce OOBEKTHI AENSATCS Ha JBE KATETOPHH: TACCHUBHBIE W
aktuBHble. [laccMBHBIH OOBEKT OMEpUPYET TOJBKO JaHHBIMH M HE MOXXET HWHHUIMHPOBATH
JCATENILHOCTh 110 YIPABICHHUIO JPYIrMMH OOBbekTaMu. OJHAKO IAacCCHBHBIE OOBEKTHI MOTYT
MOCHUTATh CUTHAIIBI B MIPOLIECCE BBIMOIHEHUS 3aPOCOB, KOTOPBIE OHU MOJTyYaloT.

AKTHBHBII 00beKT (active object) mmeeT cBor0 cobcTBeHHYIO HUTH (thread) ympaBnenus
U MOXKET WHUIMHPOBATH ACATEIBHOCTh MO YIpPaBIEHUIO ApyruMu oObekTamu. [Ipm 3ToM moj
HUTBIO TTOHMUMAETCS HEKOTOPBIH OOJICTYCHHBIN ITOTOK YITPABJICHUS, KOTOPBI MOXET BBITOTHITHCS
MapajuieNbHO C APYTUMU BBIUMCIUTENbHBIMA HUTSAMU WU HUTSMH YIIPABJICHUS B TIPEEIax OJHOTO
BBIYUCITUTEIILHOTO TIPOIIECCa HITH TPOIIecca YIIPaBJICHUSI.

AKTHBHBIE OOBEKTHl Ha KAHOHMYECKUX AMAarpaMMax 00O03HAYAIOTCS MPSMOYTOIHHHUKOM C
0osiee MUPOKUMHU TpaHUIaMH. VHOTIa MOXKET OBITh SIBHO yKa3aHO KIIFOUEBOE CJIOBO (MIOMEYEHHOE
3HaueHue) {active}, 4yTOoObI BBLICTUTH AKTHBHBIA OOBEKT Ha amarpamMme. KakIblii akKTHBHBIN
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OOBEKT MOXKET WHUIIMHPOBATh CAMHCTBCHHYIO HHUTh WJIH TPOIECC YIPABICHHUS U MPEACTABIATH
HCXOJHYIO TOUKY ITOTOKA yTpaBiICHHUSI.

Cocmaenoit 00vexkm

CocraBHOU 00BEKT (composite object) uaM OOBEKT-KOHTEHHEp TMpeAHA3HAYEH IS
MPEJICTaBICHUSI OOBEKTa, MMEIOMIET0 COOCTBEHHYIO CTPYKTYPY M BHYTPCHHHE TOTOKUA (HHUTH)
yrnpapieHusi. CocTaBHON OOBEKT SBISETCS HK3EMILIIPOM COCTaBHOTO Kjacca (Kjacca-KOHTeHHepa),
KOTOPBIA CBSI3aH OTHOIICHUEM arperaniyl WM KOMIIO3HIIMA CO CBOUMH YacTSIMHU. AHaJOTUYHBIE
OTHOIICHHUS CBA3BIBAIOT MEXAY COOOM U COOTBETCTBYIOIINE OOBEKTHI.

Ha nuarpamMmax Koomepanuu TakOd COCTaBHOW OOBEKT HM300paykaeTcsl KaK OOBIYHBIN
00BEKT, COCTOSIIIIUI U3 JIBYX CEKIIMi: BepXHEH M HUXKHEH. B BepXHel CEKIMU 3amuChIBACTCS UMS
COCTaBHOT'O OOBEKTA, 2 B HUKHEH - €ro COCTaBHBIC YaCTH BMECTO CIIUCKa ero arpuOyToB (puc. 6).
[Ipu 5TOM TOMyCKaeTcss UMETh B KAU€CTBE YacTel JPyrue COCTaBHBIE OOBEKTHI.

a: Window

: FopujoHTansHana nonoca
NPOKPYTKH

: Beptukansyaa nonoca
DPOKPYTHW

: PaGouaa obnacrte

+ CTpoxa saronoexsa

Puc. 6. I'padmueckoe n3o0pakeHNUEe COCTABHOTO 0OBEKTA HA AUAarpaMMe KOOTIEpalluu

Ceasu

Cea3p (link) siBnsieTcst 9K3eMIUISIPOM WJIM MIPUMEPOM IPOU3BOJIbHOM accounanuu. CBs3b
Kak 37eMeHT s3bika UML MokeT uMeTh MecTo MeXy IByMs U Oojiee oObekTaMu. buHapHast cBs3b
Ha JuarpaMMe KOOINEepaluu H300pakaeTcsi OTPE3KOM IMpSIMOM JIMHUM, COEAUHSIONIEH J1Ba
NpSIMOYTOJIbHUKA 00beKTOB. Ha Kak7J0oM M3 KOHIIOB 3TO JIMHUM MOTYT OBITh SIBHO YKa3aHbl UMEHA
poJIed JaHHOM accouuanuy. PAmoM ¢ nuHUEH B €€ CpeJHEH 4YacTH MOXKET 3allMChIBaThCA HUMs
COOTBETCTBYIOLIEH aCCOLUALMH.

CBsi3u He UMEIOT COOCTBEHHBIX HMEH, IIOCKOJbKY TIOJHOCTBIO HJIEHTUYHBI Kak
HK3EMIUISIPBI accolanuu. J[pyruMu ciioBamMM, BCE CBSI3U Ha JUarpaMMe KOONEparuu MOTYT OBITh
TOJIbKO aHOHUMHBIMHU U 3alIMCBIBalOTCA 0€3 ABOETOUNS Mepea-UMEeHeM accoruanuu. J{is cBsseil He
yKa3bplBa€TCsl TakXke W KpaTrHocTh. OJHako Jpyrue o0O0O03HAueHUs CIHEIHAIbHBIX CIIy4aeB
accoluanuu (arperaus, KOMIIO3ULMs1) MOTYT IPUCYTCTBOBATh HA OTJENIBbHBIX KOHIAX CBSI3€H.

Cmepeomunui ceaseil

CBs13b MOXET UMETh HEKOTOPBIE CTEPEOTHUIIBI, KOTOPHIE 3aMHUCHIBAIOTCS PAIOM C OJJHUM U3
ee KOHIIOB U YKa3bIBAIOT Ha 0COOCHHOCTh peanu3anuu AaHHoH cBs3u. B s3pike UML s sToit nenu
MOTYT HCIOJIb30BAThCS CIEAYIOIINE CTEPEOTHUIIBI:

"association” - accoumanus (IpearnoiaraeTcsi Mo yMOIYaHHIO, TIOATOMY 3TOT CTEPEOTHIT
MO>KHO HE YKa3bIBaTh).

"parameter” - mapamerp Mmerona. COOTBETCTBYIOIIMH OOBEKT MOMKET OBIThY TOJBKO
apamMeTpoM HEKOTOPOTO METO/a.
"local" - nokampHas mepeMeHHas Mmerona. Ee o0nacTb BHIMMOCTH OrpaHMYEHA TOJIBKO

COCEIHUM OOBEKTOM.
"global" - rnoGanpHas mepemenHas. Ee o0macTh BHIMMOCTH pacrpoCTpaHseTCs Ha BCHO
JIrarpaMmy KOOTIEpaIliy.
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"self - pednekcuBHas cBs3b 00BEKTa C caMUM cOOOW, KOTOpas IOMYCKaeT Iepeaady
o0beKkTOM cooOmieHus1 camoMy ceb6e. Ha pgmarpamme koomepammu pedieKCUBHAs —CBS3b
n300pakaeTcs NeTieil B BepXHel yacTu NpsAMOYTOJIbHUKA 00BEKTA.

Coobwenun

[lpy TmoOCTpOeHMHM JWarpaMMbl —KOOIEpalud COOOIICHHUs UMEIOT  HEKOTOpbIE
JIOTIOJIHUTENbHBIE ceMaHTH4eckue ocobeHHocTd. CooOuieHne Ha auarpamme Koorepanuu
cienn(pUIIpyeT KOMMYHHKAIIMIO MEXIY JABYMsI 0OBEKTaMH, OJUH U3 KOTOPHIX MEPEIacT APYyroMy
HekoTopyto uHpopManuio. [Ipu 3ToM nepBbIil 00BEKT 0XKHUAAET, YTO MOCIIE MOTYUESHUS COOOIIECHUS
BTOPBIM OOBEKTOM IOCIEAYET BBIMOJHEHHE HEKOTOporo neictBusa. Takum oOpa3oMm, MMEHHO
cooO1IeHue SBISETCS MPUUYMHOM WM CTUMYJOM JJIsi Hayaja BBIMOJHEHHS OIepaluii, OTIpaBKu
CUTHAJIOB, CO3JaHUsl U YHUUYTOXKEHHS OTIEIbHBIX OOBEKTOB. CBs3b OOecCneYrMBaeT KaHal s
HAIpaBJICHHOM TMepefayu COOOLIEHUN MEXIy OObEKTaMH OT OOBEKTa-UCTOYHHMKA K OOBEKTY-
10JIy4aTeto.

——
(@) (e)
(6) (n

Puc. 7.Tpaduueckoe wu300pakeHHWE pa3IMYHBIX THIIOB COOOLICHHN Ha JUarpamme
KOOTIepanun

CooOmienus B si3pike UML Takxke cnenuuuupyroT poiu, KOTOPHIE UTPalOT OOBEKTHI -
OTIIPABUTENIb U TONy4arenb coobmieHus. CoOOIIeHNsT Ha TUarpaMMe KOOTIepaIlluu U300paaroTcs
MMOMEYCHHBIMU CTPEIIKaMHU PSAOM (BBIIIE WM HUXKE) C COOTBETCTBYIONICH CBSI3bI0 WM POJIBIO
acconmanuu. HampaBieHue CTpenkd yKa3blBaeT Ha IMOJydaTess cooOmeHus. BHemHuil Bua
CTPEJIKH COOOILEHHs] HMMEET OmpelesieHHbIH CcMbIcI. Ha paumarpamMmax Koomeparmuu MOXKET
HCIIOJIb30BATHCS OJIMH U3 YETBIPEX THUITOB CTPEJIOK /I 0003HAUCHHsI COOOIICHHH (puC. 7):

CroniHas IMHUSA ¢ TPEYToJIbHOM CTpenkoil (puc. 7, a) 0003Ha4aeT BbI30B MPOLEAYPhl WIH
JAPYroro BJIOKEHHOTO IOTOKa YHpaBieHHA. MoKeT OBITh Takke HCIOJIh30BaHA COBMECTHO C
napajyieNIbHO aKTUBHBIMU OOBEKTaMM, KOIJla OJMH M3 HHUX IepelaeT CUTHall U OXKUAAeT, M0Ka He
3aKOHYMTCS HEKOTOpasi BIIOKEHHAs TIOCIEIOBATEIbHOCTh JieiicTBuil. OOBIYHO BCe TakKue
COOOIIECHUSI SIBJIAIOTCA CHHXPOHHBIMM, T. €. HMHUIUHPYEMBIMH 110 3aBEpIICHUH HEKOTOPOH
NESITeTPHOCTH WX TIPU BBITTOTHEHUH HEKOTOPOTO YCIOBHSI.

CromHass nuHUS ¢ V-00pasHoi crpenkoil (puc. 7, 6) o0o3HauaeT MPOCTOH IOTOK
yrnpaBienusi. Kaxmas Takas cTpenka W300pakaeT OJIWH dTall B TIOCIEIOBATEIFHOCTH IOTOKA
yrpasyieHUsl. OOBIYHO BCE TaKUE COOOIIEHUS SBIISIOTCS ACHHXPOHHBIMU.

CmionmHast JUHUSL C TOMYCTPENKOW (puc. 7, B) HCHONB3yeTcs JUisi 0003HAUYEHUS
ACUHXPOHHOTO TOTOKa ympaBieHHs. COOTBETCTBYIOIIME COOOIIEHUS (OpMHUPYIOTCS B
MIPOU3BOJILHBIC, 3apaHee He W3BECTHBIE MOMEHTHI BPEMEHH, KaK MPAaBHIIO, aKTHBHBIMH OOBEKTaMH.
OOBbIYHO COOOIIEHHUS] 3TOrO0 TUNA SBIAIOTCA HAYIBHBIMA B IOCJENOBATEIBHOCTH IOTOKA
VIIPaBJICHUS M Yallle BCETO WHUIIMAPYIOTCS aKTEPaMH.

[TynktupHas nuaus ¢ V-o0pa3Hoit cTpenkoi (puc. 7, r) o003Ha4aeT BO3BpaT M3 BHI30BA
nporenypsl. CTPEIKH 3TOTO THTIA 3a4aCTyI0 OTCYTCTBYIOT Ha TMArpaMMax KOOTEpaIiH, TOCKOIBKY
HESIBHO MPEATNOJIaraeTcsi UX CyIIeCTBOBaHME MOCJIe OKOHYAHUS MPOIecca aKTUBU3AUNA HEKOTOPOH
JeSITeTbHOCTH.

Ilpumep nocmpoenusa ouazpammul Koonepayuu

B kadecTtBe mpuMepa paccCMOTPHUM IIOCTPOEHHE JHArpaMMBbl KOOMEpPAIUH  JUIS
MO/JICJIMPOBAHUS Mpoliecca Tene(OHHOro pa3roBopa ¢ UCMOIb30BaHUEM OOBIYHOM TeaepOHHON ceTn
OObeKkTaMH B 3TOM IMpHUMeEpe sBJISAIOTCS JaBa aOoHeHTa a u b, aBa TeneoHHBIX ammaparta ¢ u d,
KOMMYTAaTop M caM pa3roBOp Kak OOBEKT MojenupoBaHus. [Ipm 3TOM Kak KOMMYTaTop, Tak U
PasToBOP SIBIISIIOTCS aHOHUMHBIMH O0BEKTaMH.
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Ha wnawanpHOM 5Tame m300pa3uM Bce OOBEKTHI M CBSI3M MEXIYy HUMH Ha JHarpamme
KOOTEpalui TpH TOMOIINM COOTBETCTBYIONIUX o0Oo3HaueHui (puc. 8). 3ameTuM, 4YTO TEPBBIM
TeneOHHBIN anmapar u300pakeH KaKk aKTUBHBIN OOBEKT, a BTOPO - KaK TTACCUBHBIN.

Kommymamop
¢ Tenedhonnud’ d_Tenegouuul
Annapam _annapgm

% / = \ %
a_AGowenm b Abowenm

Puc. 8. HauanbHblil (parmMeHT auarpamMmbl KOOMEpalMU AJs MPUMEpa MOJCTUPOBAHHUS
OOBIYHOT'O TeJIEPOHHOIO Pa3roBopa

B mocnenyromem HE0OX0qMMO crienu(UIIMPOBATh BCE CBS3M HA 3TOM qUarpaMme, yKaszaB
Ha MX KOHIIaX HeoOXoauMyto HH(opMaluio B hopme podieil cBs3eil. JlonoaHeH bl TakuM o0pa3zoM
BapHaHT JUarpaMMbl KOOIEpaluu wu300pakeH Hmwke (puc. 9). 3amernm, 49TOo AN OOBEKTa
"PaszroBop" yka3aHO NOMEUEHHOE 3HAyeHue {transient}, KOTOpOe O03HAYaeT, YTO 3TOT OOBEKT
CO3JIa€TCA B MIPOLECCE BBIMOJIHEHUS 00BEMITIOLIETO MPOLIECCA U YHUUTOXKAETCS 10 €0 3aBEPILICHUS.
Hanomuum, yto momeueHHble 3HaueHus (tagged values) sIBISIOTCS CTaHIAPTHBIMU 3JIEMEHTAMHU
s3pika UML.

Kommymamop
WM SRR CBAA
¢ Tepegonneld d: Teneonnnid
annapam annagam

“local” Pa ocal*
iFans:enlE \
“al ¢ “global"
'global® ywacTHyK pasrosopa VNBCTHUK PB3roBope
8 Afonexnm b Abonenm

Puc. 9. pparmMeHT nuarpamMMsl Koomnepamuu, JONOJHEHHBIH CTEpeoTUIIaMH poJiei CBs3ei,
MMEHaMH acColMaIiil U TOMEUEHHBIM 3HAU€HUEM O0BEKTa.

Haxonern, Ha auarpammy Koolepalnuyu HeoOXOAMMO HaHECTH BCe COOOIIEHUs, yKa3aB UX
MOPAZIOK U CeMaHTHYecKHe 0coOeHHOCTH. OKOHYATeNIbHBIM ()parMeHT JuarpaMMbl KOOMepaluu
n3o0paxkeH Ha puc. 10 U comepKUT, CTPOro TOBOps, MOJENb KOOMEpaluHu TOJNBKO Ul Havyaia
pasroBopa. JTa JauarpaMmMa MOXXET OBITh JOIMOJHEHA COOOIIECHUSMU, HEOOXOAUMBIMH ISt
OKOHYAHUS PA3rOBOpPAa, YTO YMTATENISIM IMPEJIaracTcs BBIIOJHUTH CAMOCTOSITEIBHO B KAauyecTBE
yIpaXHEHUS.
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5. xommyTeumA (a,b)

_Kommymamop

8. ebi3oe 86onenTalb)

4 "[1:=1.n]: Habop undprs(i
T urenn ceRan P
¢ Teneounuy o e .
annapam 8. coanare() ?7 noATeEpAnTE() __Mi_am N;‘;W.
1 19 L
2 Tou- 1
_ noaHATL TpyGry()
o ‘ l\ 3 * nosopot pnc«al) 9 380H0~()‘ rno MORHATE
116 Havare ) i TpyOky
Tocel’ pasroecy _Pé&320800 11a: HavaTh paarosop |4acar
> g W
global® YNacTHIMK pasroacpa PPt S
Ak b Alsoneum

Puc. 10. OxoHuaTeNnbHbI BapuUaHT [AMArPAMMBI KOOIEpAalMH Uil MOJEIUPOBAHUS
TeJIeOHHOTO pPa3roBopa

Eciu  B3aumojeicTBymue OOBEKThI 00pa3yloT Mexay coOOW pa3luyHbIe THUIIbI
OTHOIIEHUH-acconuanuil (KOMIO3ULMS, arperauusi), TO IuarpamMma KOOINEpaluu OKa3bIBAETCs
HEO0OXOTUMBIM IPEICTABJICHHEM MOJIETU Ha BCEX €€ YPOBHSX.

Juarpamma Pa3BepTbeIBaHus.

Ou3nyecKkoe NPEJCTABICHUE MPOTPAMMHON CHCTEMbl HE MOXKET ObITh MOJHBIM, €CIH
OTCYTCTBYET MH(OPMAIUs O TOM, Ha KaKOi maTgopMe W Ha KAKUX BBIYMCIHUTENBHBIX CPEACTBAX
oHa peanu3oBaHa. KoHeuHo, eciu pa3pabaTbiBaeTCsi MpOCTas Mporpamma, KOTOpas MOXKET
BBITIOJIHATHCS JIOKAJTHHO HAa KOMIIBIOTEPE MOJIB30BATENS, HE 3aJCHCTBYSl HUKAKHX NepudepuitHpIx
YCTPOMCTB U PECYPCOB, TO B STOM CIy4yae HET HEOOXOIMMOCTH B pa3pabOTKe JOMOJHUTEIbHBIX
JTUarpaMM.

B ciyuae pa3paGoTKH CI0XKHBIX POTPAMMHBIX CPEJCTB CYLIECTBYET Psii 0COOEHHOCTEH:

- CIJIOKHBIE IPOTPAMMHBIE CHUCTEMBI MOTYT DPEAJIM30BBIBATHCS B CETEBOM BapHaHTE Ha
Pa3TMYHBIX BBIUMCIUTENBHBIX IIAaTGopMax M TEXHOJOTHSIX JOCTYMa K pacHpeleseHHbIM 0a3zam
naHHBIX. Hamuuue mokampHON KOPIOPATHMBHOM CETH TpeOyeT pelieHus IeJoro KOMILIEKca
JOTIOJIHUTENBHBIX 3a7a4 10 palliOHAJILHOMY Pa3MELICHUI0 KOMIIOHEHTOB I10 Y3JIaM 3TOU CETH, YTO
orpezenseT 001y TPOU3BOIUTENLHOCTD IPOTPAMMHOM CHCTEMBI.

- MHTerpaunus IporpaMMHON cucTteMbl ¢ VHTepHETOM ompenenser HeoOX0IUMOCTh
pelIeHUs JIONOJHUTENBHBIX BOIPOCOB IMPH MPOEKTUPOBAHUM CHCTEMBI, TaKUX Kak oOecredeHue
0€30MacHOCTH, KPHUNTO3AIIMIIEHHOCTH U  YCTOWYMBOCTH JOCTyna K HWHpoOpManuud Juis
KOPIHOPAaTUBHBIX KJIMEHTOB. JTU aCHEKThl B HEMAJION CTENEHM 3aBUCAT OT peayv3alllM MpOeKTa B
¢dopme (u3MUYECKH CYIIECTBYIOIIUMX Y3JIOB CHUCTEMBI, TaKUX KaK CepBepbl, pabouue CTaHIIUH,
OpaHAMay’pbl, KaHaJIbl CBSI3U U XPaHWJIUIIA JaHHbBIX.

- TEXHOJOTHH JOCTyMa U MAaHUMYJIUPOBAHUS JAHHBIMU B paMKax oOIel cXeMbl "KIUEHT-
cepBep" Tarkke TpeOyIOT pa3MmemeHus OoNpIuX 0a3 JaHHBIX B Pa3IMYHBIX CETMEHTaX
KOpPIIOPAaTUBHOM CETH, HMX PE3EPBHOTO KONMPOBAHMS, apPXUBHUPOBAHUSA, KILIMPOBAHMUS IS
oOecrieueHrs HEOOXOIMMON NPOM3BOAUTEIBLHOCTH CHUCTEMBI B IIEJIOM. OTH AaCHeKThl TakKxke
TpeOyIOT BU3YaJIbHOTO MPEJCTABICHHUS C 1IeIbI0 CIeNU(UKALIUN TPOTrPAMMHBIX U TEXHOJIOTHYECKUX
0COOCHHOCTEN peain3aly pacripeeeHHbIX apXUTEKTYD.

[TepBoit u3 Auarpamm (PU3MYECKOTO MPEACTABICHUS SBISAETCS JUarpaMMa KOMIIOHEHTOB.
Bropoit ¢dopmoit ¢uznueckoro mpencTaBiIeHUs TPOrpaMMHOM CHCTEMBI SBJSIETCS JUarpaMma
pa3BepThIBaHusl (CUHOHUM - Juarpamma pasMmeiieHus). OHa NnpuMeHsieTCsl AJid NpPeCTaBICHUS
oOmelt KoH(UTypanlMi W TOTOJOTHM PACHpPENeICHHON MPOrpaMMHONW CHUCTEMBI W COACPKUT
pacnpesielieHue KOMIIOHEHTOB 10 OTIEIbHBIM y3JlaM cucTeMbl. Kpome Toro, auarpamma
pa3BepThIBaHUSA TIOKa3blBa€T HaNU4Me (UINYECKUX COCOUHEHHH - MaplIpyTOoB Hepeaadu
uHpOpMAaLUU MEXIY anmnapaTHbIMU YCTPOMCTBAMU, 3a/1eiICTBOBAHHBIMH B PEATH3alMA CUCTEMBI.
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Huarpamma pa3BepThIBaHUsS NpeJHA3HAYeHA JUIsl BHU3yaJld3aldd  3JEMEHTOB U
KOMITOHEHTOB MPOTPaMMBbI, CYIIECTBYIOIIMX JIMIIL HA 3Tane ee ucnojHeHus (runtime). [lpu sToM
IIPEJICTABIISIOTCS TOJIBKO KOMIIOHEHTBI-3K3EMIUIAPBl IPOrPaMMBl, SIBISIOLUIMECS HCIOJHUMBIMU
dbaiinaMu WM JUHAMHYECKUMHU OMOIHOTeKaMu. Te KOMIIOHEHTHI, KOTOpPbIe HE HCIOJB3YIOTCS Ha
JTalle WUCIOJHEHMs, Ha JuarpaMMe pa3BEpTbIBaHUS HE IOKa3bIBalOTCS. Tak, KOMIOHEHTBHI C
MCXOJHBIMU TEKCTaMH IPOTpaMM MOTYT MPUCYTCTBOBAaTh TOJIBKO HAa AMAarpaMMe KOMIOHeHToB. Ha
yarpamMMme pa3BepThIBAHMSI OHU HE YKa3bIBAIOTCH.

Juarpamma pa3BepThIBaHUS COJACPKUT Tpaduyeckue H300paKEeHUs MPOIECCOPOB,
YCTPOMCTB, IIPOLECCOB M CBs3€d MEXAYy HMMU. B ommuume OT jamarpamMm JIOTHYECKOTO
MIpe/ICTaBJICHUS, TuarpaMMa pa3BEpThIBAHUS SIBISICTCS €IMHOM AJI CUCTEMBI B LI€JIOM, MTOCKOJIBKY
JOJDKHA BCELENO OTpaXkKaTh OCOOCHHOCTH €€ peaiu3alii. JTa Juarpamma, 1o CyTH, 3aBeplIaeT
nporiecc OOAII 1151 KOHKPETHON MPOTpaMMHOM CUCTEMBI U €€ pa3paboTKa, Kak MPaBUIIO, SBIISCTCS
MOCTICTHUM 3TaroM CrieHU(pUKAIINA MOJEIH.

Wtak, nepeyrciuM e, npecienyemMble Ipu pa3padoTKe AUuarpaMMbl pa3BepThIBAHUS:

1. Omnpenenuts pacupeeneHre KOMIOHEHTOB CUCTEMBI 110 €€ (PU3NYECKUM y3JIaM.

2. TlokasaTh pu3nYecKue CBS3U MEXKAY BCEMH y3JIaMH pealn3alii CUCTEMbI Ha dTare
€€ MCIIOJIHEHHUS.

3. BBISIBUTH y3KHEe MecTa CHCTeMbl M PEKOH(PUTYpUPOBATh €€ TOIOJIOTHIO JIJIs
JOCTHXKEHUS TpeOYeMOM MPOU3BOIUTEIILHOCTH.

Hns obecrneueHus: 3THUX TpeOOBaHUUN JAWarpaMMma pas3BepThIBAaHUS pa3pabaTbIBaeTCs
COBMECTHO CHUCTEMHBIMU AHAJIUTHUKAMH, CETEBBIMM HH)KEHEpaMH U cucTeMoTexHukamu. Jlamee
PaccMOTPHUM OTAETbHBIC ATEMEHTBI, U3 KOTOPBIX COCTOST IMarpaMMbl pa3BepThIBAHMUS.

Y3zen

V3en (node) mpezacraBiseT coOOW HEKOTOPHIM (DU3MYECKH CYHIECTBYIOIIUNA 3JIEMEHT
CUCTEMBbI, 00J1a/1al0IMN HEKOTOPHIM BBIYMCIUTENILHBIM pecypcoM. B kauecTBe BBHIYMCIUTEIBLHOTO
pecypca ys3jga MOXKET paccMaTpUBaThCS HaTU4Me IO MEHBIIEH Mepe HEKOTOporo oodbema
AJIEKTPOHHON WJIM MarHUTOONTHYECKOW MaMsATH W/WIM Ipoleccopa. B mocnenHeit Bepcuu si3pika
UML mnoHsATHe y37a paclIMpeHO M MOXKET BKJIIOYaThb B ce0sS HE TOJIBKO BBIYHCIHUTENbHBIE
yCcTpoiicTBa (IIpOLECCOPBI), HO U APYTHe MEXaHUYECKUE WM 3JIEKTPOHHBIE YCTPOMCTBA, TaKue Kak
JaTYUKH, TPUHTEPHI, MOJEMBI, ITU(PPOBLIE KaMePbl, CKAHEPHI U MAaHUIYJISITOPBI.

['padmyecku Ha nuarpamme pa3BepThIBaHMs y3ed H300pakaercss B popMe TPEXMEpPHOTro
Ky0a. Y3en uMeeT COOCTBEHHOE UMsl, KOTOPOE YKa3bIBAETCS BHYTPHU TOT0 IpaMuecKoro CUMBOJIA.
CaMu y371bl MOTYT MPEACTAaBIATHCA Kak B KadecTBe TUNOB (puc. 1, a), Tak M B KayecTBe
9K3eMIUTSIpoB (puc. 1, 6).

|
| |

S ES—

(&)
Puc.1. I'padmueckoe nzobpakeHne y3ia Ha JuarpaMMe pa3BepThIBAHUS
B nepBoM citydae ums y3na 3anuchiBaeTcs 0e3 MoJUepKUBaHMS U HAUMHACTCS C 3arJIaBHOM
OykBbl. Bo BTOpOM nMSs y31a-3K3eMILIIpa 3alUChIBAE€TCS B BUJE <UMS y3ia ' ums Tuna y3ia>. Mms
THUIIA y3J1a YKa3bIBAET Ha HEKOTOPYIO Pa3HOBUIHOCTD Y3JIOB, IPUCYTCTBYIOIIUX B MOZAEIN CUCTEMBI.
Hanpumep, annapatHasi 4yacTb CUCTEMBI MOXKET COCTOSITh U3 HECKOJBKHUX MEPCOHAIbHBIX
KOMIIBIOTEPOB, KaXKJbli M3 KOTOPBIX COOTBETCTBYET OTAEIBHOMY Y3IIy-IK3EMIUIIPY B MOJEINH.
OpHako BCE ATH Y3JIbI-3K3EMIUISIPBI OTHOCATCS K OJHOMY THITY Y3JI0B, @ UMEHHO Y37y C UMEHEM
tuna "Tlepconanbubiii komneiotTep". Tak, Ha TPeACTaBICHHOM BhIIIe pucyHke (puc. 1, a) y3en c
nmeneMm "CepBep" OTHOCHUTCS K OOIIEeMy THUITY U HUKAaK HE KOHKpeTH3upyercs. BTopoii xe y3en
(puc. 1, 6) sBiIsIETCS AHOHUMHBIM Y3JIOM-3K3EMILIIPOM KOHKPETHOM MOJIeNN IPUHTEpa.
Tak ke, Kak U Ha AUarpaMMe KOMIIOHEHTOB, M300paKE€HUS Y3JI0B MOTYT PacIIUpSThCS,
4TOObI BKJIIOUUTH HEKOTOPYIO JOMOJHHUTENbHYIO HH(popMamuio o crneuupukanmu ysna. Ecmu
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JIOTIOTHUTEbHASI HH(OpPMAIIMsI OTHOCUTCS K UMEHH y3J1a, TO OHA 3alHChIBACTCS O]l 3TUM HMEHEM
B (hopMe MOMEUEHHOT0 3HAUCHUSI.

Ecin HEoOXoAMMO SIBHO yKa3aTh KOMIIOHEHTBHI, KOTOPBHIC Pa3MEIAloTCs Ha OTACIHHOM
y3j1e, TO 3TO MOXHO cAenaTh AByMs crnocoOamu. [lepBblif W3 HHUX MO3BOJISIET pa3JEIUTh
rpaduyecKuii CHUMBOJI y3JIa Ha JBE CEKIMM TOPU3OHTAILHOW IUHHEH. B BepxHell cekiuu
3aMKCHIBAIOT UMS Y3714, a B HIKHEH CeKIUH - pa3MEIleHHbIe Ha 3TOM y3Jieé KOMIIOHEHTHI (pHC. 2, a).

Bropoii cmoco® paspemiaeT MOKas3bplBaTh HAa JUarpaMme pa3BepPTBIBAHHUS Y3JIBI  C
BJIO)KCHHBIMH M300paKEHUSIMU KOMITOHEHTOB (puc. 2, 0). Ba)kHO MOMHUTH, YTO B Ka4eCTBE TaKUX
BJIO’KEHHBIX KOMIIOHEHTOB MOTYT BBICTYIIATh TOJIBKO UCIOJTHSAEMbIC KOMITOHCHTEI.

:Cepsep
: CepBep
dialog.dil
pPa3BepTLIBAST main exe
main exe
dialog.dit

(a)

~

(6)

Puc. 2. BapuanTsl rpaduyeckoro n300paxkeHus y3j10B-9K3EMIUIIPOB C pa3MellaeMbIMUA Ha
HHUX KOMIIOHEHTaMH

B kauectBe AOMOMHEHUS K UMEHH y3J1a MOTYT HUCIIOJIB30BAaThCS PA3IMYHBIE CTEPEOTHIIDI,
KOTOpBI€ SBHO CHEIUUIUPYIOT HazHadeHHe SToro ysna. Xora B s3eike UML crepeoTuns! s
y3JI0B HE ONpPEAENEHbI, B JHUTEPAType BCTPEUAIOTCS CICAYIOIIME WX BapHaHTHI: '"mpoleccop',
"matuuk", "MonmeM", "cetp", "KOHCONB" U Jp., KOTOPbIE CAMOCTOATEILHO MOTYT OBITH OMpEEIICHBI
pa3zpaboTunkoM. bosiee Toro, Ha amarpaMMax pa3BEPTHIBAHUS JOIMYCKAIOTCS CICIHAIBHBIC
0003HAUYECHUS MJI1 Pa3NUYHBIX (DU3MUECKUX YCTPOMCTB, Tpaduyeckoe H300paKeHHE KOTOPBIX
MPOSICHSIET HA3HAYEHUE WJIM BBIMOJIHSEMBIE YCTPOUCTBOM (DYHKITUU.

Coeounenus

Kpome coGcTBeHHO H300paXkeHWU Y3J0B Ha JMArpaMMe pa3BEPTHIBAHHUS YKa3bIBAKOTCS
OTHOIICHUS MEX]y HUMHU. B KauecTBe OTHOIIEHUI BBICTYMAIOT (GU3NYECKUE COCAMHEHUS MEXIY
y37aMd ¥ 3aBUCHMOCTH MEXJY y3JaMHU M KOMIIOHEHTaMHU, M300paK€HUsI KOTOPBIX TOXKE MOTYT
MPUCYTCTBOBATh Ha AHAarpaMMax pa3BEpTHIBAHUSI.

CoenuHeHus SIBISIOTCS Pa3HOBUIHOCTHIO aCCOLMAIIMHN U U300paXKAIOTCSl OTPE3KAMH JIMHUMA
0e3 crpenok. Hanuuue Takoil NWHUU yKa3blBaeT Ha HEOOXOIMMOCTh OpraHU3aluu (PU3HUECKOTO
KaHayia s oOMeHa HH(opMaluei MeXIy COOTBETCTBYIOIIUMH y3JlaMU. XapaKTep COCTUHEHUS
MOKET OBITh JOMOJHUTENHHO CHeUU(UIMPOBAH MPUMEYAHUEM, MMOMEYEHHBIM 3HAUY€HHEM WM
orpanudeHueM. Tak, Ha MPEACTABICHHOM HIDKE (pparMeHTe auarpaMMbl pa3BepThiBaHHS (puc. 3)
SIBHO OIpENeJeHbl HE TOJIbKO TpeOOBaHMS K CKOPOCTH Mepelayd JaHHBIX B JIOKATbHOW CETH C
MTOMOIIIbIO0 TTOMEUEHHOT'O 3HAUYEHUS, HO U PEKOMEHAIUHU 10 TEXHOJOTUU (U3UUECKON peann3aiiuu
COeIMHEHMH B opMe MpUMedaHusl.

1 “npoyeccop” ‘cats” "npoyeccop”

: Cepeep DNOKANLHEA CeTh PaGovan
{cxopocTh CYaHUWA

[ \ nepepaum e s

i \ HioKe 500 /

L /

| IR 2 5 { M6/cox} P -

\ Z

JKenatenske peanv3osats
HO ONTOBONOKOHHOA
TexHoONeMK

Puc. 3. ®parmeHT auarpamMMbl pa3BepThIBaHUS C COSANHEHUSAMH MEXy y3JIaMu
Kpome coennHeHui Ha auarpamMme pa3BEepThIBAHHS MOTYT NPHUCYTCTBOBATH OTHOLIEHUS
3aBHCUMOCTH MEXIY Y3JIOM U Pa3BepHYTHIMU Ha HeM KoMroHeHTaMH. [1oj00HbIi criocob sBisercs
aJIbTEPHATUBOM BIOXEHHOMY M300pa’K€HHIO KOMIIOHEHTOB BHYTPHU CHMBOJIA y3J1a, YTO HE BCETJa
y1oOHO, TOCKOJNBKY JeJaeT 3TOT CHUMBOJ MH3JIUIIHE OO0beMHBIM. I[losTOMy mpu OonblIoM
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KOJIMYCCTBC PA3BCPHYTHIX Ha Y3JC KOMIIOHCHTOB COOTBCTCTBYIOIIYIO I/IH(l)OpMaI_II/IIO MOXKHO
MIPEJACTaBUThH B (JOPME OTHOIICHHS 3aBUCUMOCTH (pHcC. 4).

:Cepsep

-
-~

==
editor exe

main exe

Puc. 4. lmarpamMma pa3BepThIBaHHS C OTHOIICHHEM 3aBHCUMOCTH MEXAY Y3JIOM U
pa3BepHYTHIMHU Ha HEM KOMIIOHEHTaMHU.

JmarpamMmbl pa3BepTHIBAHHMS MOTYT MMETh 0OJiee CIOXHYIO CTPYKTYPY, BKIFOUYAIOIIYIO
BJIO’)KEHHBIC KOMIIOHEHTBI, MHTep(EHChI M JpYyrue amnmapatHbie ycrpoiicTBa. Ha m3oOpakeHHON
HW)KE JMarpamMMe pasBepTbiBaHus (puc. 5) mpenacTtaBiieH (parMeHT (U3UYECKOro NpPEACTaBICHUS
CUCTEMBI YIAJICHHOTO OOCITy)KHBaHHSI KIMEHTOB OaHKa. Y3JIaMH JTOW CHUCTEMBI SIBIISIFOTCS
yaaJeHHbIA TepMUHAT (y3€1-TUIT) U cepBep OaHKa (y3eI-2K3eMILIsp).

FaUMLeHH3A NnA "npcusccop”
ceaan :Cepgep Ganka
¥ mainexe | — - — \
h \

r ¥

: I “5a338 naHHsx"
“APOLECCep” KverTi:

YAaanessini TepMAHan Garikg
daogere) | | raen S IAUthonse

Puc. 5. Jluarpamma pa3BepThIBaHUs AJIs1 CHCTEMBI YAIEHHOT'O 00CTYKMBaHHsI KIIMEHTOB OaHKa

Ha otoii nmarpamMme pas3BepThIBaHUS YKa3aHa 3aBUCUMOCTb KOMIIOHEHTA pealu3aluu
nuanora "dialog.exe" Ha ymaneHHOM TepMuHalie OT MHTepdeiica lAuthorise, peannzoBaHHOTrO
KOMITOHEHTOM '"main.exe", KOTOpBIil, B CBOIO Ouepelb, Pa3BEpHYT HA aHOHUMHOM Y3JI€-9K3EMILISIPE
"CepBep 0anka". [locneanuii 3aBUCUT OT KOMIIOHEHTa 0a3bl MaHHBIX "KineHTsl 0aHKa", KOTOPBIi
pa3BEpHYT Ha 3TOM K€ y3JI€.

[Tpumedanue yka3plBaeT Ha HEOOXOAMMOCTb HMCIIOJIb30BAHMS 3AIMIICHHOW JIMHUM CBS3U
uis oOMEHa JaHHBIMHM B JaHHOM cucreme. J[lpyroil BapuaHT 3amMcu 3Tod UHGOpMalUu
3aKJIFOYAETCs B JIONOJHEHUU IUarpaMMBbI Y3JIOM CO CTEPEOTUIIOM '"3aKphITast CEeTh".

Pa3paboTka Tak Ha3bIBa€MbIX BCTPOEHHBIX CHCTEM MPEIIOJaraeT He TOJBKO CO3JIaHUE
IpOrpaMMHOI0 KOJa, HO U COIJacoBaHME MeXay co0oil BceX ammapaTHbIX CpeaCTB U
MEXaHMYECKHUX YCTpPOWCTB. B KkauecTBe mpumepa paccMOTpuM (PparMeHT MOJENU YIpaBIIEHUS
yIQJIEHHBIM MEXaHMYECKHUM CpPEJCTBOM THIAa TpPaHCHOPTHOM Tuiatdopmbl. Takas miardopma
MpelHa3HayeHa /i T[epeMEeleHUus] B arpecCUBHBIX Cpelax, I/le MPUCYTCTBUE YeloBeKa
HEBO3MOXKHO B CHJTY LI€JIOTO psAja pU3HUECKUX TPUUHH.

TpancnopTHas tuiargopma OCHAIIAETCS COOCTBEHHBIM MHKPOIMPOIECCOPOM, IHU(PPOBOH
BHUJICOKAMEPOH, JaTuMKaMH TEeMIIEpaTypbl M MECTONOJOXKEHHUS, a TaKXKe YIPABIAIOIUMU
MIPUBOJIAMU J1JIsl U3MEHEHUS HalpaBJIeHUsS U CKOPOCTU NepeMelIeHHs MIaTGOopMBbl. Y IpaBIsomias u
TeneMeTpudeckas HHPpOpMalus OT MmIaTGopMbl MO0 PATUOIMHUN TEPEelacTCs B LIEHTpP yIpaBlIeHUs,
OCHAICHHBIH  YNPaBJISIOUIMM  KOMIBIOTEPOM, MAHHUMYJISITOPAMH  YIpaBleHHS U OOJIbLIINM
MH(POPMAIMOHHBIM TabJIO.

Ha wmukponponeccope miaargopmbl pa3BepHYTHl MPOTrPAMMHBIE KOMIIOHEHTHI IS
peain3anuy MPOCTEUIINX YIPaBISIIOIIMX BO3AECHCTBUN HAa MPUBOABI, YTO IO3BOJSET AUCKPETHO
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M3MEHATh HaNpaBJICHHE M CKOPOCTh IepeMelieHus Iuiatpopmbl. Ha KkommbroTepe LeHTpa
YIpaBJIEHUS Pa3BEPHYTHl NPOIPaMMHBIE KOMIIOHEHTHI aHaJIM3a TeJIeMeTpUUYecKoW HH(OopMaiuH,
XapaKTepU3YIOMIEH COCTOSHUE OTHAENBHBIX YCTPOHCTB' IUIaTGOpPMBI, a TaKKe pealn30BaHbI
aJITOPUTMBI yIIPaBIICHUS NIEPEMEIICHUEM IIIaT(GOPMBI B LIEJIOM.

Bapuant ¢u3n4eckoro mpencTaBieHUS 3TOW TPAHCHOPTHOM CHUCTEMBI IIOKa3aH Ha

CIIeyIONIeH JuarpaMme pa3BepTbiBanus (puc. 6)
“NoneMonepenar i’

e
| “npoueccop” ( F-r)}'\AOIMNMR
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Unposan Ynpasnmoume HGOpMaLMOHHae
BRIGOKAMEIDA NDWEOAN!

“npoyeccop”
MarmynsTopel ynpasnexmn KoHTponnep
© 0 e -

Puc. 6. luarpamma pa3BepThIBaHUS [JISI MOJIEIM CHUCTEMBI YIpPaBIECHUS TPAHCIOPTHON
1athopmMoit

Jannas guarpaMma COJIEPXKHUT caMylo OOIIyl0 HMHGOPMAIUI0 O pa3BepTHIBAHUH
paccMaTpuUBaEeMON CHUCTEMBI M B TIOCIEAYIOIIEM MOXET OBITh JIeTaTu3upoBaHa MPU pa3padoTKe
COOCTBEHHO MPOrPaMMHBIX KOMIIOHEHTOB yrpaBiieHus. Kak BUAHO W3 pUCYHKa, IpU pa3paboTKe
3TOMU JarpamMmmbl pa3BepThIBAHUS HCII0JIb30BaHBI JIOTIOJIHUTEIbHBIN CTEPEOTHII
"mpueMonepenaTyuk'", KOTOpPbIA OTCYTCTByeT B omnucaHuu sa3pika UML, u cneuuanbHbie
M300paskeHMs U OTJENIBHBIX allapaTHBIX U MEXaHHMYECKHX YCTPOMCTB.

PazpaboTka auarpaMmbl pa3BepThIBAaHUS HAuyMHAETCs C MIACHTH(UKALMU  BCex
anmnapaTHbIX, MEXaHUYECKUX U JAPYTUX TUIOB YCTPOWUCTB, KOTOPbIE HEOOXOAUMBI JUIsl BHITIOJTHEHUS
cucteMoi Bcex cBoMxX (pyHkumid. B mepByro ouepens cnenu@uUIupyrOTCS BBIYUCIUTEIbHBIE Y3IIbI
CUCTEMBbI, 00JIafjatoie NaMsAThI0 W/WiIK mpoleccopoM. [Ipu 3ToM HCHonb3yroTCs UMEoUINecs B
sa3pike UML crepeotunsl, a B ciiyyae OTCYTCTBHUS MOCIEIHUX, pa3pabOTUMKH MOTYT ONpEAEIUTh
HOBBIE cTepeoTunibl. OTAenbHbIe TPEOOBaHMS K COCTAaBY allapaTHBIX CPEICTB MOTYT OBITh 3a/1aHbI
B (hopMe OrpaHUYEHU, CBOMCTB U TOMEUEHHBIX 3HAUYCHUH.

JlanpHeliliee NMOCTPOEHUE JMArpaMMbl pa3BEPTHIBAHUS CBS3aHO C Pa3MELIEHHUEM BCEX
UCIIOJIHAEMBIX KOMIIOHEHTOB JUarpamMmbl IO y3JIaM CHCTeMBl. EciM OTIENbHBIE HMCIOIHSIEMbIE
KOMITOHEHTBI OKa3ajJlCh HE pPa3MEIEHHbIMHM, TO MOJ0OHAas cUTyalMsl JOJKHA OBITh MCKIIIOYEHA
BBEJICHUEM B MOJIEJb JOMIOIHUTEIBHBIX Y3JI0B, COAEPIKALUX MPOLIECCOP U NaMSTh.

[Ipu pa3paOoTke NPOCTHIX HPOrpaMM, KOTOPHIE HCIIONHSIOTCS JIOKAJIbHO Ha OJIHOM
KOMIIbIOTEpE, TaK K€ KaKk W B Cllyyae JUarpaMMbl KOMIIOHEHTOB, HEOOXOIMMOCTh B JHarpaMmme
pa3BepTHIBAHUS MOXKET BOOOIIE OTCYTCTBOBATb.

Kak mnpaBwio, pa3paboTka JguarpaMMbl — pa3BepTHIBAHUS ~ OCYLIECTBISETCS  Ha
3aepuiaromieM srtane OOAII, uro xapakTepu3yeT OKOHYaHHE (Pa3bl MPOSKTUPOBAHUS (HU3HUUECKOTO
npencrasieHus. C Apyroil CTOpoHsI, JuarpamMma pa3BepThIBAHHUS MOKET CTPOUTHCS AJI aHAIU3a
CYLIECTBYIOIIEH CUCTEMBI C LIEJIbI0 €€ MOCIeIyIoIIero aHanu3a u Mmoauukanuu. [Ipu sTom ananu3
npesrnoiaraeT pa3padoTKy 3TOH AuarpaMMbl Ha €ro HadalbHbIX 3Talax, YToO XapakTepu3yeT ooIee
HaIpaBJIeHUE aHalln3a OT (PU3NUECKOT0 MPEICTABICHUS K JIOTHYECKOMY.

[Ipuy  MonmenupoBaHWM  OM3HEC-TIPOLIECCOB  JUMArpaMMma  pa3BepThIBaHHUSA, KpOMeE
KOMITBIOTEPOB KOPIOPATHUBHOM CETH, MOXKET COJEpKaTh B KayecTBE Y3JIOB pa3lIMYHbIE CPENCTBA
OpPITeXHUKH  ((pakCUMHUJIBbHBIE  YCTPOHCTBA,  MHOTOKAaHaJbHble  Tele(OHHbIE  CTaHIIMH,
MHOKUTEJIbHBIE alMaparbl, SKpaHbl Uil Ipe3eHTauuid u ap.). [Ipu 3ToMm Kaxnoe u3 moJo0HBIX
YCTPOHCTB MOXKET (YHKIIMOHMPOBATH KaK aBTOHOMHO, TaK M B COCTaBE KOPIIOPATUBHOM CETH.
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Ecnmu HeoOXoauMo BKIIOYMTH B MOJENb pecypchl MHTepHeTa, TO Ha Jauarpamme
pasBepThiBanus MHTepHeT o0003Hadaercs B (opme "obOmayka" ¢ COOTBETCTBYIOIIUM HMMEHEM.
Crporo roBops, mogo6HOe 0O603HayeHne He cnenuduiupoBano B s3pike UML, oqHaKO OHO 4acTo
UCTIOJNIB3YETCSI IPU pa3padOTKe MOJENCH pacpe/ieIeHHBIX CHCTEM.

ITopsinok BbINOJIHEHHSI PAa0OTHI:

N3yunTh TEOpETHUECKYIO HH(OPMAIIHIO.

2. Ha ocHoBe NpHUBEIEHHBIX MPHUMEPOB PACCMOTPETh OCHOBHBIE INPHHLMUIIBI MOCTPOCHMS
uarpamMm KOOIepallvy U pa3BepThiBaHUS Ha ocHOBe sA3bika UML.

3. Ilo BbIOpaHHOMY BapHaHTy MOCTPOMTH JMArpaMMy KOOIEpalMU JJIsl COOTBETCTBYIOLICH
MH(POPMAIIMOHHOHN CUCTEMBI.

4. Tlo BbIOpaHHOMY BapHaHTy IOCTPOMTH JAUArpaMMy pa3BepThIBaHUA JAJIs1 COOTBETCTBYOILEH

MH(POPMAIIMOHHON CUCTEMBI.

B snektpoHHOM Buie 0popMuUTE KpaTKUil OTYET O BHIIOJHEHHOM pabore.

6. Cpaiite BEIIOJHEHHYIO PaboTy.

=

o

(I)opMa MpeacTraBjJacHusd pedyjabTara:
HOCTpOGHHBIe JuarpaMmsbl, OTUCT O pa60Te.

Kpurepun oneHku:

OTnn4HO - paboTa BBINMOJIHEHA TOJHOCTHIO, 0€3 OMMOO0K, C/IeaH U ClIaH OTYeT.

Xopomo - paboTa BBINOJIHEHA TOJHOCTHIO, C HE3HAYUTEIbHBIMH OIIMOKAMU WU
HETOYHOCTSIMH, C/ICTIaH M CJJaH OTYET.

Y 10BNETBOPUTENBHO - paboTa BBHIMIOJIHEHA HE MOJHOCTHIO, CO HE3HAUUTEIHHBIMU OLIUOKAMU
WJIM HETOYHOCTSIMH, OTYET HE CJICJIaH WIIH CCJIaH YaCTUIHO.

HeynosnerBopurensHo - paboTa HEe BBINOIHEHA.
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JlabopaTopnasi padora Ne 3 IlocTpoenne nuarpammsbl /lesiTeIbHOCTH, IMATPAMMBbI
Cocrosinnii u quarpammbl KiiaccoB u renepanmst koaa

Ieiab: 03HAKOMUTBCA C METOAOJOTHEH MOJEIUPOBAHUS AMarpaMMmbl JlesATenpHOCTH H
nuarpammbl CocTostHui U quarpaMmbl KimaccoB Ha ocHoBe sibika UML

Bbinosinus padory, Bel Oyaere:

ymembs:

- OCYILECTBJIATh IOCTAHOBKY 3a/1a4 110 00paboTKe nH(pOopMaLuH;

- IPOBOJIUTH AHAJIN3 MTPEIMETHOM 00acTH;

- OCYHIECTBISATh BBIOOP MOJENIM U CPEIACTBA IMOCTPOEHUS HHGPOPMALMOHHON CHCTEMBI U
IIPOrPaMMHBIX CPEJICTB.

- IPOEKTUPOBATh U pa3padaThIBaTh CUCTEMY I10 33/laHHBIM TPEOOBAHUAM U CIIELU(DUKALUAM.

- UCHOJb30BaTh Meronosoruto s3sika UML nns monenupoBanus auarpamm JlesarenbHOCTH,
CocrosHuii u Knaccos.

MarepunanbHoe obecrnieyeHue:
IlepcoHAIBHBIN KOMITBIOTED
3aganue:
1. O3HaKOMHTbHCS C TEOPETUUECKUM MaTEPUATIOM.
2. O3HaKOMHTbCS C METOJI0JIOTHEH MOCTPOCHUS TUarpaMMsl JlesTebHOCTH, AUarpaMmbl
Cocrosinuit u quarpammel KimaccoB Ha ocHoBe si3bika UML.
3. Bemonnute mnoctpoenus guarpamm: [lesrensHoctH, Coctosnuil, KmaccoB nmus
BBIOpaHHOM WH(POPMALIMOHHON CUCTEMBI.
4. CpaiiTe BBIIOTHEHHYIO PaboTYy.
Kparkue Teopernyeckue cBeieHUSA:

MopeaupoBanue /{lmarpaMmmbl KJIacCOB

[entpanpHoe mecto B OOAII 3annMaeT pa3paboTKa JTOTUYECKOW MOJIEIH CUCTEMBI B BU/JIE
Jyarpammbl KJIacCoB.

Horatus UML  mnpemoctaBisieT  MIMPOKHE  BO3MOXKHOCTH — JJIE  OTOOpaKEHUS
JONOJTHUTENbHON HH(popMalK (a0CTpaKTHBIE ONEPALUU U KJIACChI, CTEPEOTHUIIBI, OOIINE 1 YaCTHBIE
METO/JIbl, JI€TaIU3UPOBaHHbIE MHTEpP(ENCH], MapaMeTpu3oBaHHbIe Kiacchl). [Ipu 3TOM BO3MOXXKHO
UCMOJIb30BaHUE rpaUIecKuX U300paKeHNH A1 aCCOLUAIMM U X creln(UIeCKUX CBOMCTB, TAKMX
KaK OTHOILIEHUE arperanuu, Korja COCTaBHbIMU 4acTSIMHU KJIacca MOT'YT BBICTYNaTh JIPYrHe KJIacChl.

Huarpamma knaccos (class diagram) ciyXUT JUIst IPEICTaBIEHUS] CTATHYECKOM CTPYKTYpBI
MOJIETIM CHUCTEMBI B TEPMMHOJIOTMH KJIACCOB OOBEKTHO-OPUEHTHUPOBAHHOIO IMPOrPaMMHUPOBAHMUS.
JnarpamMma KJ1accoB MOKET OTpaXkaTh, B YaCTHOCTH, Pa3JIMYHbIE B3AUMOCBSA3H MEXAY OTAEIbHBIMU
CYUIHOCTSIMU IPEIMETHOM 00JIaCTH, TAKUMU KaK OOBEKTHI U MOJCUCTEMBI, a TAaKXKE€ OIMHUCHIBAET UX
BHYTPEHHIOIO CTPYKTypy W TuUNbl OTHoweHWi. Ha 1naHHONW pauarpaMMe He yKa3bIBaeTCs
nH(pOpMaIKs O BPEMEHHBIX acrnekTax (QyHKIMOHUPOBAHUS CUCTEMBI.

JluarpamMma KJIacCOB TpECTaBisieT COOOW HEKOTOpBId Tpad, BEpUIMHAMU KOTOPOTO
SBIIAIOTCSL AJIEMEHThl Tuma "Kiaccupukarop', KOTOpble CBS3aHbl PA3JIUYHBIMU THIIAMU
CTPYKTYpPHBIX OTHOIIEHHH. CleayeT 3aMEeTUTh, YTO JUarpamma KJI1acCoB MOYKET TaKkKe COAEpkKaTh
uHTepPeNchl, MaKeThl, OTHOIIECHUS U Ja)Ke OTJEIbHbIE IK3EMIUISAPHI, TAKHE KaK OOBEKTHI U CBS3U.
Korna roBopsAT o JaHHOW aAMarpaMMe, MMEIOT B BHAY CTaTHYECKYIO CTPYKTYpHYIO MOJEIb
MPOEKTUPYEMOU CUCTEMBI.

JlnarpamMma KaccoB COCTOMT M3 MHOXKECTBA 3JIEMEHTOB, KOTOpPHIE B COBOKYITHOCTH
OTpaXXaloT JAEKJIapaTUBHBIE 3HAHUS O NMPEAMETHON 00JacTH. DTHU 3HAHUS HWHTEPIPETUPYIOTCS B
6a30BbIX MOHATHUAX A3bIka UML, Takux Kak Kjacchl, UHTEp(HEHCH U OTHOLIECHHS MKy HUMU U UX
COCTaBJISIOUIMMHI KOMITOHEHTaMH.

B obuiem cnyyae makeT CTaTUYECKOM CTPYKTYPHOM MOJAETH MOXKET ObITh IMPEICTaBJIECH B
BHJI€ OJTHOM WJIM HECKOJIBKMX AHarpamm Ki1accoB. J[€KOMITO3HLHSA HEKOTOPOTO NMPEACTABICHUS Ha
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OTJENbHBbIC JMArpaMMbl BBIMOJHACTCS C IEIbl0 yaoOCTBa M rpaduyeckol BU3yalu3alluu
CTPYKTYPHBIX B3aUMOCBA3€M mpeaMeTHOH obOmsactu. Ilpu 3TOM KOMIIOHEHTHI JUarpaMMel
COOTBETCTBYIOT 3JI€MEHTaM CTAaTHYECKOH CeMaHTH4ecKoil Mmojenu. Mojenb CHUCTEMbI, B CBOIO
ouepe/ib, JOJKHA ObITh COIIacOBaHa ¢ BHYTPEHHEH CTPYKTYpPOM KJIacCOB, KOTOPAasl OMMCHIBAETCS HA
sa3pike UML.

Knacc

Knacc (class) B s3pike UML ciyxut s 0003Ha4eHHS] MHOXKECTBA OOBEKTOB, KOTOPHIC
o0J1afjaloT OJMHAKOBOM CTPYKTYpOH, NOBEJEHHMEM U OTHOLICHUSMH C OOBEKTaMHM H3 JPYrux
KiaccoB. ['paduyeckn kimacc n300pakaeTcst B BUJAE NPSAMOYTOJIBHUKA, KOTOPBIM TOMOJHUTEIHHO
MOJKET OBITh pa3fiesieH FOPU30HTAIbHBIMM JIMHUAMU Ha paszzensl win cekuuu (puc. 1). B atux
paszzenax MOTYT YKa3bIBaTbCs UM KJlacca, aTpuOyTHI (IIepeMeHHbIE) U ONepaluu (METOIbI).

Mma Knacca
Mma Knacca

Mma Knacca ATpuByTel

ATpubyTEI Knacca

Knacca

Onepauuu

Knacca

(@ (6 (e)

Puc.1. I'paduueckoe n3odpakeHue Kiiacca Ha TuarpaMMe KiaccoB

O0s13aTenbHBIM 3JIEMEHTOB 0003HAaUYEHUs Kilacca sBisiercs ero uMsa. Ha HauanpHBIX 3Tanax
pa3paboTKU TUarpaMMbl OTAEIbHBIE KJIACCHI MOTYT O003HAYaThCS MPOCTBHIM MPSIMOYTOJIBHUKOM C
yKa3aHHEM TOJIbKO HMEHHM COOTBETCTBYIOILEro Kiacca (puc. 1, a). [Io mepe npopaboTKH OTEIbHBIX
KOMITOHEHTOB JIMarpaMMbl OITMCAHUS KIIACCOB JIOTIONHAIOTCS aTpudyTramu (puc. 1, 6) u onepanusiMu
(puc. 1, B).

[Ipenmonaraercs, 4TO OKOHYATENIbHBIN BapUaHT AMArpaMMbl COJAEPKUT HauOoJee MOJIHOE
OIMCaHME KJIACCOB, KOTOPBIE COCTOSIT M3 TpeX pa3/ienoB miu cekuuil. MHorna B 00603HaUYeHUsX
KJIACCOB ~ MCIIOJIBb3YETCS  JOMOJHUTEIbHBIA YETBEPThIM pasfen, B KOTOPOM IPUBOJIUTCS
CeMaHTHuYecKasi MH(pOpMaIMsl CIPaBOYHOIO XapaKTepa WM SBHO YKa3bIBAIOTCS MCKIIOUUTENIbHBIE
CUTYaIUH.

Jaxe ecnu cekiust aTpuOyTOB U Omepalyii ABJIseTCs MycToi, B 0003HaYeHNH Kjlacca OHa
BBIJIETISIETCS] TOPU3OHTAIBHOM JIMHUEH, YTOOBI Cpa3y OTIMYMUTH KJIACC OT JAPYTUX AJIEMEHTOB SI3bIKa
UML. [IpumMeps! rpaduueckoro n300paxeHus KJI1accoB Ha JHarpaMMe KjaccoB IMPUBEACHBI HA pHC.
2. B nepBoMm ciydae ans kiacca "lIpsmoyronpHuk" (puc.2, a) ykasaHbl TOJIbKO €ro aTpuOyThl -
TOYKM Ha KOOPAMHATHOM IJIOCKOCTH, KOTOpbIE OMPENENAIOT €ro pacrosiokenue. Jlns kmacca
"OkHo" (puc. 2, 0) yka3aHbl TOJBKO €ro ONEpaluH, CEeKIUs aTpuOyTOB OCTaBieHa MycTou. J[ns
kiacca "Cuetr" (puc. 2, B) JONOJTHUTENHHO M300pakeHa YeTBEpTasi CEKIHs, B KOTOPOW YKa3aHO
UCKJIIOUEHHE - 0TKa3 0T 00pabOTKU MPOCPOUEHHOM KpEeAUTHONW KapTOUKH.

Cuer
n
PAMOYIONbHUK OkHo HRbBEEALD

p1.Point

p2.Point MDKsETE]) MCKIIOYEHHA

CKpBITE()
KpeAWTHAA KapTouKa
npocpoyeHa
(a) (6) (&)

Puc.2. [Ipumeps! rpaduueckoro n3o0paxkeHus KJIacCOB Ha JUarpamme

Hm=a knacca

Nms kmacca JOJIDKHO OBITH YHUKAJIBHBIM B IpEAciax IIaKeTa, KOTOpBIﬁ OITNChIBACTCA
HEKOTOPOl COBOKYIMHOCTBIO JHarpaMM KjaccoB (BO3MOXKHO, OJHOM jauarpammoii). OHoO
YKa3bIBa€TCsl B MEPBOM BEpXHEH CEKUMU NpsAMOYroibHHKA. B pomonHeHue k oOuiemy npaBuily
HauMEHOBaHMs 271eMeHTOB s3blka UML, mMs kiacca 3amuchIBaeTcsl MO LEHTPY CEKLUM HWMEHU
HOJYXUPHBIM IIPU(TOM U JTOJKHO HAauMHAThCA C 3arjiaBHOM OykBbl. PekomeHnmyercs B KadecTBe
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MMEH KJIACCOB HCIIOJIb30BaTh CYILECTBUTEIbHBIC, 3alIMCAHHbBIC MO MPAKTHYECKHUM COOOpPaKEHUSM
0e3 po0eoB.

B mepBoii cexkunu 0003HaueHHs Kiacca MOTYT HAXOAWUTHCS CCBUIKM Ha CTaHAApPTHHIC
11a0JIOHBI MIIM a0CTPaKTHBIE KJIACChl, OT KOTOPBIX 00pa30BaH JaHHBIN KJlacC U, COOTBETCTBEHHO, OT
KOTOPBIX OH HACJlIeJyeT CBOMCTBA M METOBI. B 3TOH CEKIMM MOXKET MPUBOAUTHCA MH(DOpMAIUI O
pa3paboTyMKe aHHOTO Kjacca U CTaTyC COCTOSIHMS pa3padOTKH, a TAKKe MOI'YT 3allMChIBaTbCsA U
Apyrue o0Ire CBOMCTBA 3TOTO Kilacca, MMEIOINe OTHOLICHHE K APYTHM KilaccaM JHarpaMMbl HITU
CTaHAApTHBIM AyieMeHTaM s3bika UML.

[IpumepaMu MMEH KIJIACCOB MOTYT OBITh TaKHe CymlecTBHTENbHbIE, Kak "CoTpyaHuk",
"Kommanus", "PykoBonurens", "Kmuent", "Ilponasen", "Menemkep", "Oduc" u MHOTHE npyrue,
HMMEIOLUE HEMOCPEACTBEHHOE OTHOLIEHHWE K MOJAEIUPYEMOM IpeaMeTHoW olnactu U
(GYHKLIMOHATIBHOMY Ha3HAUEHHIO POEKTUPYEMOMN CUCTEMBI.

Knacc Moxer He MMeTh SK3EMIUIIPOB WM OOBEKTOB. B 3TOM cilyyae OH Ha3bIBaeTCs
aOCTpaKkTHBIM KJaccoM, a Juld OOO3HAYeHMsI €ro MMEHHM MHCIOJb3YyeTCs HAKIOHHBIM MIpuT
(xypcuB). B s3pike UML npunsTO 001llee cornameHue o TOM, YTO 000N TEKCT, OTHOCSIIUNCSA K
a0CTpaKTHOMY DJIEMEHTY, 3alKChIBaeTCs KypcuBOM. JlaHHOE€ 00CTOSTENBCTBO — SIBISETCA
CEMaHTUYECKHUM aCIIEKTOM OIHMCAHMS COOTBETCTBYIOIINX IEMEHTOB s13bika UML.

Ampubymol Knacca

Bo BTOpoil cBepxXy ceKIMHM MPsAMOYTOJIbHMKA KJIacca 3alUCBIBAIOTCS €ro aTpuOyThI
(attributes) wim cBoiictBa. B s3pike UML mnpussta onpezneneHHas cTaHAapTU3aLUs 3alKCcH
aTpuOyTOB Kiacca, KOTOpas MOJYUHSETCS HEKOTOPBIM CHHTAKCHYECKMM mpaBuiaM. Kaxmomy
aTpuOyTy KJlacca COOTBETCTBYET OTJENbHAas CTPOKAa TEKCTa, KOTOpas COCTOMT U3 KBaHTOpa
BUIMMOCTH aTpuOyTa, UMEHH aTpuOyTa, ero KpaTHOCTH, THIA 3HAUYCHHWH aTpuOyTa W, BO3MOXKHO,
€ro UCXOJHOI0 3HAUCHHUS:

<KBaHTOp BUAMUMOCTH><HMs aTpUOyTa>[KpaTHOCTS :

<TUM aTpudyTa> = <UCXOJHOE 3HAUEHUE™>{CTPOKA-CBONUCTBO }

KBaHTOp BUAMMOCTH MOXET NPUHUMATH OJHO W3 TPEX BO3MOXKHBIX 3HAUEHUH W,
COOTBETCTBEHHO, OTOOpa)kaeTcsl MPH MOMOIIHU CIIELUATBHBIX CHMBOJIOB!

e CumBon "+" o06o3HayaeT aTpuOyT C 00JACTHIO BUIMMOCTH THUTA OOIIeAOCTYHBIN (public).
ATpubyT ¢ 3TOi 007aCTHI0 BUAMMOCTH JIOCTYNEH WJIM BHJIEH U3 JIHOOOro Jpyroro kiacca
MaKkeTa, B KOTOPOM OIpeiesieHa AUuarpaMma.

e Cumson "#" o6o3HadaeT aTpuOyT ¢ 00JACThIO BHIMMOCTH THIIA 3alIMIIEHHBIN (protected).
ATpuOyT ¢ 3TOH 00JIaCTBIO BUJIMMOCTH HEJOCTYNEH WM HEBUACH JUIsl BCEX KJIACCOB, 3a
UCKJIIOUEHHUEM TIOAKIACCOB JAHHOTO KJlacca.

e U, Hakonen, 3Hak "-" oOo3HauaerT aTpuOyT ¢ 00JACTbIO BUAMMOCTH THIA 3aKPbITHIN
(private). ATpuOyT ¢ 3TOH 00JacThIO BHUAMMOCTH HEAOCTYNEH MM HEBHJEH A BCeX
KJIacCOB 0€3 MCKIIIOUEHUS.

KBaHTOp BUAMMOCTH MOXET OBITH OINYyIIEH. B 3TOM ciydae ero oTcyTrcTBUE MPOCTO
03HAYaeT, YTO BUJIMMOCTh aTprOyTa HE yKa3bIBaeTcs. DTa CUTyallus OTIMYAETCS OT MPHUHSATHIX 110
YMOJIYAaHUIO COTJIAIICHUA B TPAaJUIMOHHBIX SI3bIKaX MPOTrPaMMHUpPOBAHMS, KOTJa OTCYTCTBHE
KBaHTOpa BUAMMOCTH TPaKTyeTcs Kak public miu private. OHaKO BMECTO YCIOBHBIX IrpaduuecKkux
0003HaYeHUI MOYKHO 3aIMChIBaTh COOTBETCTBYIOIIEE KiIIoueBoe clioBo: public, protected, private.

Onepauus

B Tperbeil cBepXy CeKIMM MpSIMOYrOJbHHMKA 3alMCBIBAIOTCS OINEPALUU MM METOJIBI
kiacca. Omeparust (operation) mpeacTaBisieT coO0HW HEKOTOPBIA CEPBUC, MPEIOCTABISIOMIANA
KaXIbI JK3eMIUIIp Kjacca IO oOIpeneneHHoMYy TpeboBaHuio. COBOKYHMHOCTh —oOlepanui
XapakTepu3yer (QyHKIMOHAJBHBIM aclekT MOoBeJIeHusl Kiacca. 3aluch Oonepaluuid Kjacca B SI3bIKE
UML Taxxe cTaHAapTU30BaHa U MOAYMHSIETCS ONpEAETICHHbIM CHHTAKCHYeCKUM mnpaBuiam. [lpu
3TOM Ka)KJJOW OIepaluu Kjacca COOTBETCTBYET OTJENIbHAs CTPOKA, KOTOpask COCTOMT M3 KBaHTOpa
BUJMMOCTH OIE€pallii, UIMEHHU OINEepaIiH, BEIPAXKEHUS THIIA BO3BPAI[AEMOT0 ONepaleil 3Ha4YeHus
Y, BO3MOXHO, CTPOKa-CBOMCTBO JaHHOM ONEpaIvu:
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<KBAaHTOP BUAUMOCTH><UMs Olepalliu>(CIHCOK MapaMeTpoB):

<BBIpa)XKEHHUE TUIIA BO3BPAIIAEMOTO 3HAUYCHUS > { CTPOKA-CBONCTBO }

KBanTop BUAMMOCTH, KaK U B ciiydae aTpuOyTOB Kjacca, MOXKET MPUHUMATh OJHO M3 TpexX
BO3MOXXHBIX 3HAYEHHUI U, COOTBETCTBEHHO, OTOOpakaeTcs MpU MOMOIIU CHEIHAIbHOTO CHMBOJIA.
CumBon "+" o0o3HadaeT omepanuio ¢ OOJACThIO BHAMMOCTH THMa oOmienoctynHeii (public).
CumBout "#" o0o3HauaeT omepamuio ¢ 00JacThI0O BHAMMOCTH THIIA 3allMINCHHBIN (protected). U,
HAKOHEL, CUMBOJ "-" MCHOJB3yeTcsl A 0003HAYCHHs ONepaluy ¢ 00JacThI0 BHIMMOCTH THIIA
3aKpBITHIH (private).

KBaHTOp BUAMMOCTH JUIsl OTIEpaIlMK MOKET OBITh OMyIIeH. B 3ToM ciydae ero oTcyTcTBue
MIPOCTO O3HAYAET, YTO BUAMMOCTH OMNEpalliu HE yKa3bIBaeTcs. BMeCTo yCIOBHBIX rpaduyecKux
0003HAYCHHI TaK)KE MOYKHO 3alHMChIBATh COOTBETCTBYIOIIEE KIIOYEBOE cloBO: public, protected,
private.

Wms omepanuu mpeacTaBiseT co00i CTPOKY TEKCTa, KOTOpasl MCIOIb3YeTCsl B KaueCTBE
UJeHTH(PHUKATOPA COOTBETCTBYIONICH ONepaly U MO3TOMY J0JKHA ObITh YHHKAIBHON B Mpeaenax
JaHHOTO Kiacca. Wms aTpubyra SIBIS€TCS €IMHCTBEHHBIM OOS3aTENBbHBIM  3JEMEHTOM
CUHTAKCUYECKOT0o 0003HAYECHUSI ONIEPALIUU.

Crucok mapaMeTpoB  SBISIETCA IMEPEYHEM  pa3leNieHHBIX 3amiaToi  (opMaIbHBIX
MapaMeTpoB, KAKIbIA U3 KOTOPHIX MOKET ObITh MPEACTABIICH B CIEIYIOIIEM BU/IE:

<BHMJl MNapaMeTpa><uUM:s MNapaMeTpa~:<BbIpAXXCHUC THIIA>=<3HAYCHUC MapameTpa II0
YMOJIYaHHUIO>.

3meck BUJ MMapaMmeTpa - €CTh OJHO M3 KJIFOYEBBIX CJIOB in, Out WM inout co 3HAYCHHEM in
0 yMOJYaHHIO, B clydyae €cld BHJ DapaMeTpa He YyKas3biBaeTcs. lMs mapamerpa ecTb
UACHTU(PUKATOP COOTBETCTBYIOIIEro (OPMaIbHOTO Tapamerpa. BrIpakeHuWe THIIA SBISIETCS
3aBUCHMON OT KOHKPETHOTO SI3bIKa MPOTPaAaMMHPOBAHUS CHEHH(PHUKAIMEH THUIIa BO3BPAIIaA€MOI0
3HA4YEHUs I COOTBETCTBYIOMIETO (OPMaTIBHOTO Napamerpa. HakoHel, 3Ha4eHrne 0 yMOTYaHHUIO B
olmieM ciy4ae NpeacTaBiseT co0Oi BhIpAXKEHHE I 3HauYeHUs (OPMAIBHOTO MapameTpa,
CHHTaKCHUC KOTOPOTO 3aBUCHUT OT KOHKPETHOTO $3bIKa IPOTPAMMHPOBAHUS W TOMXYHHSIETCS
MPUHSITHIM B HEM OTPAaHUYCHUSM.

BrlpakeHne Tuma BO3BpAIlaeMOrO 3HAUEHHS TAaKKe SIBISETCS 3aBUCHMMON OT sI3bIKA
peanu3anuu creuupuKanue TUMAa WM TUIIOB 3HAYEHUH MapaMeTpoB, KOTOpPbIE BO3BPAILAIOTCS
O00BEKTOM TIOCIIe BBIITOJHEHHS COOTBETCTBYIONIEH omepanuu. J[BoeToune ¥ BBIpaKCHHE THIIA
BO3BPAI[aéMOr0 3HAYEHHsS MOTYT OBITh ONYIIEHBI, €CIIM OMNepalys HE BO3BpAIlaeT HUKAKOIO
3Ha4YeHus. s ykazaHWs KpaTHOCTH BO3BpAIlaéMOTO 3HAYCHHs JaHHAs CIEeNU(UKAIUST MOXKET
OBITh 3alKcaHa B BHJIE CITUCKA OT/ICIbHBIX BHIPAKESHUH.

CTpoka-CBOMCTBO CIYXHUT JUIsI yKa3aHUsI 3HAUYEHUM CBOWCTB, KOTOPbIE MOTYT OBITh
IPUMEHEHbl K JTaHHOMY 3jeMeHTYy. CTpoka-CBOHCTBO He sBJsieTcs 00s3aTelbHOM, OHAa MOXET
OTCYTCTBOBAaTh, €CITH HUKAKWE CBOMNCTBA HE CIICIIU(PHUIIMPOBAHEL.

Omnepanust ¢ 001acThIO JEWCTBUS HA BECh KJIACC MOKA3bIBAECTCS MOIUEPKUBAHUEM UMEHU U
CTPOKH BBIpaKeHHs ThTA. [10 yMoI4aHUIO 101 00IaCThIO OTlepaluy IOHUMAeTCsl 0OBEKT Kiacca. B
3TOM ciIydae UMs M CTPOKA BBIPAKEHHsI TUIIA OTlepalluy He MMOTYePKUBAOTCS.

Omneparnusi, KOTOpas HE MOXXET H3MEHSTHh COCTOSHHE CHCTEMBI M, COOTBETCTBEHHO, HE
UMeeT HUKaKoro 1nodounoro 3¢dexra, o6o3navaercs crpokoi-coiictBoM "{3ampoc}" ("{query}").
B mpoTtuBHOM ciydae omepanus MOKET H3MEHSTHh COCTOSHHE CHCTEMBI, XOTS HET HHKaKHX
rapaHTuii, 4TO OHA OyJEeT 3TO JeNaTh.

Jlnise TIOBBIMIEHHST TTPOU3BOIUTENFHOCTH CHUCTEMBI OJHU OMEPAllii MOTYT BBITOIHSATHCS
napajyielIbHO WM OJHOBPEMEHHO, a JpYyrue - TOJBKO IOCleAoBaTeNbHO. B 3ToM ciywae uis
yYKa3aHUs TapajuleIbHOCTH  BBIMTOJHEHHSI OINEpalldd  HCIOJB3YEeTCs CTPOKA-CBOWCTBO —BHIA
"{concurrency = wums}", rae HUMsI MOXET NPUHUMATh OJHO U3 CJIECAYIOIIUX 3HAUYCHHIA:
nocnenoBarenbHas (sequential), mapamiensHas (concurrent), oxpansemas (guarded). [Ipu sTom
NPUICPKHUBAIOTCS CIEAYIOUIEH CEMAHTUKHU IS TaHHBIX 3HAYCHUH:
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e TmocrnenoBaTenbHas (sequential) - IS JgaHHON omepanuy HEOOXOAMMO OOECIEYUTH ee
€IMHCTBEHHOE BBIMIOJHEHHE B CHUCTEME, OJHOBPEMEHHOE BBIMOJIHEHHE JAPYTHX OIeparuii
MOJKET MPUBECTHU K OMIMOKAM HIIM HapYIICHUSM LEJOCTHOCTH 0OBEKTOB Kilacca.

e nmapamienbHas (concurrent) - JaHHas OMNEpalus B CHIY CBOMX OCOOEHHOCTEH MOXKET
BBINOJIHATHCS MAPAICIBHO C APYTUMH ONEPALUsIMHU B CUCTEME, TIPH 3TOM MapalIeIbHOCTD
JIOJKHA MO/JIEP’KUBATHCS HA YPOBHE peaiu3alii MOJIEIH.

e oxpansemas (guarded) - Bce oOpamieHus K JaHHOH omepanyu JOJDKHBI OBITH CTPOTO
YIOPSAOYEHBI BO BPEMEHH C IIEJIbIO COXPAaHEHUs LEIOCTHOCTH OOBEKTOB JaHHOIO Kiacca,
IIPH 3TOM MOTYT OBITh MPHUHSATHI JONOJHUTEIBLHBIE MEPHI TI0 KOHTPOJIIO HCKITFOYUTEIHHBIX
CUTYallui Ha JTare ee BHIIOJHEHUS.

Omuouwenun mexcoy Knaccamu

Kpome BHyTpeHHEro ycTpoilcTBa WM CTPYKTYphl KJIACCOB Ha COOTBETCTBYIOUICH
JrarpaMMe YKasbIBalOTCSl pa3jiMyHble OTHOILICHHUS MEXIy Kiaccamu. lIpm 3TOM COBOKYIHOCTH
TUIIOB TaKUX OTHOIIEeHU# (ukcupoBana B si3pike UML u npenonpezeneHa cCEeMaHTUKOM 3TUX THIIOB
OTHOILIEHUI. ba30BbIMH OTHOLLICHUSIMU WK CBSA3SIMU B si3bIke UML gBAsItOTCS:

1. Ornomenue 3aBucumoctu (dependency relationship)

2. OrHommenue acconuanuu (association relationship)

3. Ornomenue 0606menus (generalization relationship)

4. Ornomenue peanusanuu (realization relationship)

Kaxxgoe u3 3TUX OTHOIIEHHWI HMeeT COOCTBEHHOE TIpaduyeckoe MpeACTaBICHHEe Ha
ararpaMmme, KOTOpoe OTPakaeT B3aUMOCBS3H MEXKy O0BEKTaMH COOTBETCTBYIOIINX KIIACCOB.

1. OrtHoueHue 3aBUCUMOCTHU

OTHOmIEHNE 3aBUCHMOCTH B OOIIEM CIIydae yKa3blBaeT HEKOTOPOE CEMaHTUYECKOE
OTHOIIICHHWE MEXAY IBYMs DJIEMEHTAMH MOJEIM WIH JIByMS MHOKECTBAMU TaKHX 3JIEMEHTOB,
KOTOpPOE HE SIBJSIETCS OTHOLIEHHEM acColManuu, 00o0menus win peanmsanuud. OHO Kacaercs
TOJIBKO CAMHX 3JIEMEHTOB MOJIETIH U HE TpeOyeT MHOKECTBA OT/IEIbHBIX MIPUMEPOB I MOSICHEHUS
cBoero cmbicia. OTHOIICHWE 3aBHCHMOCTH HCIIONB3YeTCsl B TaKOW CHUTYAIlMH, KOT/Ia HEKOTOpOe
M3MEHEHHME OJIHOTO 3JIEMEHTa MOJEIM MOXXET MOTpeOOBaTh M3MEHEHMs JPYroro 3aBHCHMOTO OT
HETO 2JIEMEHTa MOJICIIH.

OTHollleHUE 3aBUCUMOCTH Trpaduuecku HU300pakaeTcs NYHKTUPHOW JHHHUEH MEXITY
COOTBETCTBYIOIIMMH JJIEMEHTAMU CO CTPENKOW Ha omaHOM H3 ee KoHmoB ("->" mmm "<-"). Ha
JrarpaMMme KjacCoB JIaHHOE OTHOIIEHUE CBSI3bIBAET OTJIEJIbHBIE KJIACCHI MEX]y CO0O0M, Mpu 3TOM
CTpeNiKa HarpaBlieHa OT KJIacca-KJIMEeHTa 3aBHCUMOCTH K HE3aBHCHMOMY KJacCy WM KIIacCy-
uctouHuky (puc. 5.3). Ha nanHoM pucynke n3oOpaxkeHsl aBa kiacca: Kmacc A u Ksaacc b, mpu
stoM Kiacc b sBisiercss MCTOUHMKOM HEKOTOpoW 3aBUcHUMOCTH, a Kiacc A - KiMeHTOM 3ToM
3aBUCHMOCTH.

Knacc A | ————— 2 Knacc_B

Puc. 3. I'padmueckoe n3obpakeHre OTHOIIEHHUS 3aBHCUMOCTH Ha JHarpaMMe KJIacCOB

B kadecTBe Kilacca-KJIMEHTa M KJIACCA-UCTOYHHKA 3aBHCHMOCTH MOTYT BBICTYIIATh IIEIIbIC
MHOXKECTBAa JJIEMEHTOB MOJeNu. B 3ToM ciyyae oOJHa JIMHUS CO CTPEJIKOW, BBIXOJSIAS OT
MCTOYHHKA 3aBHCHMOCTH, PACIIEIUIICTCS B HEKOTOPOW TOYKE Ha HECKOJBKO OTACTHHBIX JIMHHH,
KaX/Jas U3 KOTOPBIX HMMEET OTICNbHYI0 CTpeNnKy s Kiacca-kiaueHta. Hampumep, ecnu
¢yukmonuposanue Knacca C 3aBucut ot ocobeHHoctelt peanuzauuu Knacca A u Knacca />, to
JaHHAas 3aBUCUMOCTh MOKET OBITh N300pakeHa CIeIyIOIUM 00pa3oM (puc. 4).
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Knacc_C

T
|
|
Knacc A - —— Vi 2 Knacc_B

Puc. 4. I'paduueckoe mpeacraBieHne 3aBUCUMOCTH Mex Ty kiaccoM-kiarenTtoM (Kmace C)
u kiaccamu-ucrounukamu (Kimace JI u Kiacc B)

Crpenka MOXET IOMeUYaTbCsl HEOOS3aTEeNbHBIM, HO CTAHAAPTHBIM KJIIOYEBBIM CJIOBOM B
KaBblUKaX W HeOOsA3aTeNbHbIM HWHAMBUAYAJIbHBIM HMMeHeM. /[l OTHOIIEHUS 3aBHCUMOCTH
IIPEIONPECIIEHbl KIIIOUEBbIE CJOBA, KOTOpPblE O0O3HAYalOT HEKOTOPbIE CIIELHATIbHBIE BUIbI
3aBUCUMOCTEH. OTH KIIOYEBbIE CJIOBA (CTEPEOTHIIBI) 3aNUCHIBAIOTCS B KaBbIUKaX pAJOM CO
CTPEJKOM, KOTOpasi COOTBETCTBYET JTaHHOM 3aBUCUMOCTH. [Ipumepbl cTepeoTUoB Jijisi OTHOLIEHUS
3aBUCUMOCTH IIPEJICTABIICHBI HIKE!

o "access" - ciayxuT A8 0003HAUEHUS JOCTYIIHOCTH OTKPBITBIX aTpuUOyTOB W omnepauui
KJIacca-MCTOYHUKA /7Sl KJIIACCOB-KIIMEHTOB;

e "bind" - Kyacc-KJIMEHT MOXKET UCIOJIb30BATh HEKOTOPBIH IMAOIOH IS CBOCH MOCIEAYIOICH
napameTpu3alumy;

e "derive" - aTpuOyThl Kiacca-KJIMEHTa MOTYT OBITh BBIYHMCIICHBI MO aTpUOyTaM Kiacca-
UCTOYHHUKA;

e "Import" - oTKpBITHIC aTPUOYTHI U OIIEPAIMU KIACCA-UCTOUYHMKA CTAHOBSITCS YaCThIO Kilacca-
KJIMEHTA, KaK eci Obl OHU ObLUIN O0BSABICHBI HEITOCPEJICTBEHHO B HEM;

e "refine" - yka3pIBaeT, 4TO KJIACC-KJIIMEHT CIYXHT YTOYHEHHEM KJIACCa-UCTOYHHKA B CHITY
IPUYMH UCTOPUYECKOIO XapakTepa, KOrja IMOSBISETCS JONOJIHUTENbHAs HWH(popMalus B
X0/J1e pabOThI HAJl IPOEKTOM.

2. OTHOUIEHHE acCOLHAIUH

OTHoleHHE accolMallMd COOTBETCTBYET HAJIWYMI0 HEKOTOPOIO OTHOILEHUS MEXITy
kinaccamu. JlaHHOoe OTHOIIEHHEe O0003HauyaeTcs CIUIOIIHOW JIMHUEH ¢ JIOMOJHUTENbHBIMU
CHEeIMaATbHBIMM CHMBOJIAMH, KOTOpBIE XapaKTEPU3YIOT OTAEJIbHbIE CBONCTBA KOHKPETHOMN
accouuanuu. B kadecTBe JONOJHUTENBHBIX CIELHAIBHBIX CUMBOJIOB MOTYT HCIIOJIB30BAThCS UM
accoluanuy, a Takke UMeHa U KpaTHOCTb KJIacCOB-poJsiei accoumanuu. Mms accounanuu siBisiercs
HeoO0s3aTeNbHBIM 3JIEMEHTOM ee 00o3HadeHus. Eciim OHO 3a7aHo, TO 3alMChIBAETCS C 3arjiaBHOMN
(60mB111011) OYKBBI PSAJIOM C JIMHUEH COOTBETCTBYIOIIEH aCCOIUAIUU.

HauOonee npoctoii ciyyail 1aHHOTO OTHOIIEHUS - OMHapHas accouuanus. OHa CBA3bIBAET
B TOYHOCTHM JBa Kjacca M, KaK HCKIIOUEHUE, MOXET CBS3bIBaTh KJAcC C caMuM coOoil. [lis
OMHApHOM accolMalMyi Ha JuarpaMMe MOXKET OBbITh YKa3aH TMOPSJIOK CJIEJOBAHUS KIJIACCOB C
UCIIOJIb30BAHUEM TpPEYTroJibHUKAa B (OpMe CTpPEIKH pSIIOM C HMMEHEM JaHHOW acCOLMAalUU.
HanpaBiieHue 3T0il cTpenku yKa3blBaeT Ha MOPSAO0K KJIACCOB, OJUH U3 KOTOPBIX SBJISETCS NMEPBBIM
(co CTOpOHBI TpeyrojbHHKa), a JAPYrol - BTOPHIM (CO CTOPOHBI BEPUIMHBI TPEYTOJbHUKA).
OTCyTCTBUE JAHHOW CTPENKH PSAOM C MMEHEM acCOLMALMU O3HAa4yaeT, YTO MOPSAIOK CIIETOBaHUS
KJIACCOB B pacCMaTpMBAaEMOM OTHOILIEHUH HE OTIPE/IEIIEH.

B kadectBe mpocTOro mnpuMepa OTHOLICHHS OWHApPHOM accolMalud PacCMOTPUM
OTHOIIIEHHE MEXIy IByMs Kiaccamu - kiaccoMm "Kommanus" u xmaccom "Cotpyanuk" (puc. 5).
OnHu cBs3aHBl MEXKAY coO0W OmHapHO# acconumaimedt Pabora, uMs KOTOpOW yKa3aHO Ha PUCYHKE
PAIAOM ¢ TUHHUEH acconuanuu. J{is JaHHOTO OTHOILIEHUSI OIPEIENICH MOPSJIOK CIeI0OBaHUS KIacCOB,
NEPBBIM U3 KOTOpPBIX siBseTcs kiace "CoTpyaHuk”, a BTopsIM - kiacc "Kommanus". OTaenbHeIM
MIPUMEPOM HWJTH IK3EMITIIPOM JIAHHOTO OTHOIIIEHUSI MOXKET SIBIAThCA mapa 3Hauenuit (Ilerpos U. 1.,
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"Pora&Komeita"). D10 03Hawaer, uyrto cotpynHuk IlerpoB M. WM. pabotaer B KOMIIaHHH
"Pora&Komneira".

CHMBON NOPAAKa KNAcCoB
B ACCOLaLMM Mma accoupmaLym

) Pacoma >
Kounanusa Q “"’ feform @ Cotpyanuk

KpaTHOCTE accoupMaupm

Puc. 5. I'padmueckoe n3obpakeHre OTHOIIEHUSI OMHAPHON acCOIMALIMU MEX/Ty KJIacCaMu

Tepuapnast accommanust W accouuanuu Oosiee BBICOKOM apHOCTH B OOIIEM ciydae
Ha3biBatoTCss N-apHO# accoumaruedt (uuraercst - "sH apHas acconumauus'). Takas accouuanus
CBSI3bIBAET HEKOTOPHIM OTHOIIEHHEM 3 U 0oJiee KJIaccoB, IPU STOM OAMH KJIaCC MOKET y4acTBOBATh
B acconmanuu Oojee uYeM oauH pa3. Kiacc acconmmanuym HMMeEET OINpeNeNeHHYI0 pOJib B
COOTBETCTBYIOIIEM OTHOUICHHH, YTO MOXET OBITh SBHO YKa3aHO Ha jauarpamme. Kaxabii
sk3eMIusip N-apHOH accolpanuu IpeacTaBisieT co0oii N-apHbI KOpPTEekK 3HAUYCHUN OOBEKTOB U3
COOTBETCTBYIOIIMX KiaccoB. buHapHas acconuanusi SBISETCS YacTHBIM ciydyaeM N-apHOU
accolMalMy, Koraa 3HaueHue N=2, 1 UMeeT CBO€ COOCTBEHHOE 0003HAUYEHHE.

N-apnas acconuanus rpaduuecku ob6o3Hayaercss poMOOM, OT KOTOPOrO BEAYyT JHHHH K
CHMBOJIaM KJIaCCOB JaHHOHM accomuanmuu. B 3Tom cioydae poMO COEAMHSETCS C CHMBOJIAMHU
COOTBETCTBYIOIIUX KJIACCOB CIUIOMIHBIMU JTUHHUSAMHU. OOBIUHO JIMHUU MIPOBOASTCS OT BEPIIUH pomba
WIA OT cepenuHbl ero ctopoH. Mms N-apHO#l accouumanyuy 3amuchIBAaeTCS PSIOM C POMOOM
COOTBETCTBYIOIEH acCOIUAIUH.

3. OrTHouIeHHE arperanuu

OTHollIeHUE arperauy UMEeT MEeCTO MKy HECKOJIbKUMHU KJaccaMy B TOM CIy4yae, eCiu
OJIMH M3 KIJIACCOB IPEJICTABIISIET CO00W HEKOTOPYIO CYIIHOCTbH, BKJIIOUAIONIYIO B CE0Sl B Ka4eCTBE
COCTaBHBIX YacTel Apyrue CyIHOCTH.

JanHoe oTHOIIEHHE uMeeT (yHIAMEHTAIBHOE 3HAYCHHWE JJISi OMHCAHUS CTPYKTYPHI
CIIO’KHBIX CHUCTEM, IMOCKOJBbKY MPUMEHSETCS JUIsl MPEICTaBICHUs CUCTEMHBIX B3aUMOCBS3EH THIIA
"gacTb-11en0e". PackpbiBasi BHYTPEHHIOIO CTPYKTYpPY CUCTEMBbI, OTHOILLIEHUE arperaluu MoKa3bIBaeT,
U3 KaKMX KOMIIOHEHTOB COCTOUT CHCT€Ma M KaK OHM CBs3aHbl MEXJy co00il. C TOUKM 3peHus
MOJIENI OTAENbHBIE YaCTH CHUCTEMbI MOTYT BBICTYNaTh KaK B BHUJE DJIEMEHTOB, TaK U B BHJIE
MIOJICUCTEM, KOTOpbIE, B CBOIO OU€pe/b, TOXKE MOTYT 0Opa30BBIBATH COCTAaBHBIE KOMIIOHEHTHI WU
MOJICUCTEMBI. JTO OTHOIIIEHHE IO CBOEH CYTH OTHCHIBAET AEKOMIIO3HIINIO WM Pa30ueHNe CIOKHON
cUCTeMbl Ha 0oyiee MPOCTbIE COCTaBHBIE YaCTH, KOTOpbIE TaKXe MOTYT OBITh IOJIBEPTHYTHI
JEKOMITO3HIINH, €CITH B ’TOM BO3HUKHET HEOOXOIMMOCTH B MTOCIIETYIOIIEM.

['paduuecku oTHOLIEHHE arperanuy U300paXkaeTcsl CIUIOIIHOW JTUHHEH, OJUH U3 KOHIIOB
KOTOpOM MpejacTaBisieT coO0i He3aKpalleHHbIH BHYTpU poMO. DTOT poMO YyKa3bIBaeT Ha TOT M3
KJIACCOB, KOTOPBIN TpeacTaBisieT coboi "memoe". OcTalbHBIE KIAacChl SBISIOTCS €ro "dJacTsMu'

(puc. 6).

Llenoe - — YHacTe

Puc. 6 I'padmueckoe n300paskeHNe OTHOIICHUS arperanuu B si3sike UML
4. OTHOULIEHHE KOMITO3UIINU

OrtHourenue KOMITO3MIIUU ABJISICTCA YaCTHBIM CJIy4a€M OTHOWICHUSA arperainvuu. 3T10
OTHOILICHHE CIYXHUT JJs BBIACICHHUS CIEUUaNbHOM (opMbl OTHOUIEHUs 'dacTh-1ienoe", mpu
KOTOPOH COCTaBISIIONIME YacTH B HEKOTOPOM CMBICIE HaXOAsTcs BHYTpH menoro. Cremuduka
B3aMMOCBSI3M MEXIY HUMH 3aKJIIOYaeTcsl B TOM, YTO YaCTH HE MOTYT BBICTYNaThb B OTPBIBE OT
IEJIOTO, T. €. C YHUITO)KCHHEM I1€JI0T0 YHHUTOXKAIOTCS M BCE €0 COCTAaBHBIE YACTH.

[Tpumep - okHO MHTepdelica MPOrpaMMBbl, KOTOPOE MOMKET COCTOSITh U3 CTPOKHU 3arojOBKa,
KHOTIOK YIPAaBJICHHUS Pa3MepoOM, MOJIOC MPOKPYTKH, TIABHOTO MEHIO, paboyeil 001acTH U CTPOKU
coctosiHus. ['padmyecky OTHOLIEHHWE KOMITO3MIMK HM300pa)kaeTcsi CIUIONIHOM JMHUEH, OIUH W3
KOHIIOB KOTOPOW MPEACTABIISIET COOO0M 3aKpalleHHBIM BHYTPH poMO. DTOT poMO yKa3bIBaeT Ha TOT
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U3 KJIACCOB, KOTOPBIN MpeacTaBiseT coboil kmacc-kommosuniuio uinu "uenoe". OcranbHble KIacChl
SBISIIOTCS ero "gactamu" (puc. 7).

Llenoe e YHacTe

Puc. 7. I'padmueckoe n300pakeHre OTHOIICHHS KOMIIO3UIINHU B si3bike UML

B kauecTBe AOMOTHUTENBHBIX 0003HAUEHUM 11 OTHOILIEHUN KOMIIO3UIIMM U arperamnuu
MOTYT HCIIOJIb30BAaThCA  JOMOJHUTEIbHBIE OO0O3HAUYEHHUS, MpPUMEHSEMble ISl OTHOILICHUS
accouuanuu. A MMEHHO, YKa3aHME KpaTHOCTH KJlacca acCOLMallMi U MMEHU JaHHOM accoLualuy,
KOTOpBIE HE SBJIAIOTCS 00s3aTesIbHBIMU. [IpMEeHUTENBHO K ONMKMCAaHHOMY BBILIE MPUMEPY Kilacca
"OKHO mporpaMMsbl" ero quarpaMma KJiacCoB MOKET MMETh CIeAyIoIui Bu (puc. 8).

OkHo
nporpammel
ER RN
1| 2[ 11 1

Puc. 8. Jlnarpamma KJ1accoB JUIsl IUDTFOCTPAIMK OTHOIICHUS! KOMITO3UIIUH Ha TIpUMepe Kilacca OKHA
MIPOrpPaMMBbI
5. OtHomenne 0000IeHHS

OtHoieHue 006001IeHUsT SABISETCS OOBIYHBIM TAKCOHOMHYECKHM OTHOIICHHUEM MEXITY
Oosee OOmMM HIIEMEHTOM (POAMTENEM WM IPEIKOM) M 00jee YacTHBIM HIIM CHEIHaIbHBIM
AJIEMEHTOM (JOYepHUM WM TOTOMKOM). JlaHHOE€ OTHOIIEHHWE MOXET WCHOJIb30BaThCA IS
MIPEJICTABJICHHUSI B3aMMOCBS3CH MEXIy TaKeTaMH, KJIacCaMH, BapUaHTAMH WCIOJIb30BaHUS U
JIpPYTUMHU djieMeHTaMu si3bika UML.

[TpuMeHHUTETFHO K JuarpaMme KJaccoB JaHHOE OTHOIICHHE ONMHCHIBACT MEPAPXHUYECKOEC
CTpOCHHE KJIacCOB W HACJIEIOBAaHHUE MX CBOWCTB U mMoBeAeHHs. [Ipu 3TOM mpeamonaraercs, 4To
KJIaCC-TIOTOMOK 00J1aJjaeT BCEMH CBOMCTBaMH M MOBEIEHUEM KJlacca-TIPeKa, a TaK)Ke UMEET CBOU
COOCTBEHHBIE CBOIICTBa M TMOBEACHHE, KOTOpPbIE OTCYTCTBYIOT y Kiacca-mipeaka. Ha amarpammax
OTHOIIIEHHE 00001eHNsT 0003HAYaETCs CIUIOMIHON JIMHUEH C TPEyroJibHOM CTPENKOW Ha OJTHOM M3
koHIOB (puc. 9). Ctpenka ykaszpiBaeT Ha Oosee o0muii Kiace (KJacc-peIoK WK CylepKIace), a ee
OTCYTCTBHUE - Ha O0JIee CrenuaIbHbIN Kiacc (KJIacC-MOTOMOK WIJIH MOJIKIIACC).

Knacc-npegok K J——————Knacc-notomok

Puc. 9. I'papuueckoe nzoOpakenue oTHomeHust 0000mieHus B si3pike UML

Kak mnpaBuno, Ha auarpaMMe MOXKET YKa3bIBaThbCsS HECKOJIBKO JIMHUH JJIs OJIHOTO
OTHOILIEHHUs 00O0OIIEHHUs, YTO OTpa)KaeT ero TAKCOHOMHYECKHUH Xapaktep. B sToMm ciyuae Gonee
oO1uii Kiacc pa3duBaeTcs Ha MOJAKIACCH OAHUM OTHOIIeHHeM O0001IeHus.

310 0003HaUEHHE 110 POPME COOTBETCTBYET Ipady CHENHUATBHOTO BH/IA - HEPAPXUUECKOMY
nepeBy. B aTom cimyuae kiacc-mpeoK SIBJISIETCS KOPHEM 3TOTO JIEPEBA, a KJIACCHI-MIOTOMKHU - €ro
mucTbaMu.  OTIUYMEe 3aKIo4YaeTcss B BO3MOXKHOCTHM — yKa3aHMsl Ha JuarpaMMe KJIacCoB
MOTEHIIMAJIbHOW BO3MOXXHOCTH HAJIMYMS JPYTUX KJIaCCOB-TIOTOMKOB, KOTOpbIE HE BKJIIOYEHBI B
0003HaYeHM MPECTABICHHBIX Ha JMarpaMMe KJIacCOB (MHOTOTOYHME BMECTO MPSMOYTOJIbHUKA).

Panom co ctpenkoil 006001IeHNs MOKET pa3MeniaThCsl CTpOKa TEKCTa, yKas3blBarollash Ha
HEKOTOpBIE JONIOJIHUTENBHBIE CBOWCTBA ATOI'O OTHOIIECHHUS.

Humepdgeiicor .

WuTepdeiichl SBIAIOTCS 3JI€MEHTaMH JUarpaMMbl BAPMAHTOB UCIIONb30BaHUA. OIHAKO MPH
MIOCTPOCHUHU JUarpaMmbl KJIaCCOB OTAeNIbHbIE HHTEP(EICHl MOTYT YTOUHSATHCS U B 9TOM Cydae JUIs
UX M300paKEHMs HMCIIOJIb3YeTCs CIEeNUabHBIA rpaduyeckuii CUMBOJ - MPSIMOYTOJBHUK Kjlacca ¢
KITIOYEBBIM clIoBOM wim crepeoturniom "interface" (puc. 10). Ilpm sTom cekums atpuOyToB Y
NPSIMOYTOJIbHUKA OTCYTCTBYET, @ YKa3bIBAETCSI TOJILKO CEKIIMS OTepaLnii.
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"interface"
HaTyuk_Temnepatypel

3HaueHWe_TemMnepaTypel( )

Puc. 10. ITpumep rpaduueckoro nzodpaxeHus: naTepdeiica Ha AuarpaMme KJiaccoB

Oovexmul

OO0BekT (object) ABISETCSA OTACIBHBIM IK3EMIUISIPOM KJIacca, KOTOPBIM CO3AaeTCs Ha dTare
BBITIOJTHEHUS mporpamMmbl. OH UMeeT CBOe€ COOCTBEHHOE MMS M KOHKPETHBIC 3HAUYCHUs aTpUOYTOB.
B cuny caMbIx pa3iM4HBIX MPUYAH MOKET BO3HUKHYTh HEOOXOAMMOCTD ITOKa3aTh B3aMMOCBSI3U HE
TOJIBKO MEX]Iy KJIacCaMH MOJETH, HO U MEXKAY OTICIbHBIMU OOBEKTaMH, PEATH3YIOIUMHU 3TH
KJlacchl. B JaHHOM citydae MOXeT ObITh pa3paboTaHa guarpamMmma OObEKTOB, KOTOpas, XOTs U HE
SIBISCTCS KaHOHMYECKOM B MeTaMoienu si3b1ka UML, HO mMeeT caMOCTOsTSIIbHOS Ha3HAUCHHUE.

Hns  rpaduueckoro u300pakeHHss OOBEKTOB HCIIOJIB3YETCS TAaKOW JK€ CHMBOJI
MPSIMOYTOJIBHUKA, 9TO W JUIS KJaccoB. OTIMYUS TPOSBISIFOTCS MPU YKAa3aHHH UMEH OOBEKTOB,
KOTOpBIE B cliyyae OOBEKTOB 00s3aTenbHO momuepkuBatorcs (puc. 11). [Ipu sTom 3amuce uMeHu
oOBeKTa TpeAacTaBisieTr co0oil  CTPOKy Tekcra "mMsi  0O0BbeKTa:MMsl  Kiacca", pa3JelieHHYIO
nsoerouneM (puc. 11 a, 6). Mg oO6bekTa MOKET OTCYTCTBOBATh, B 3TOM Cllydae Ipernoaraercs,
9TO OOBEKT SIBISETCS aHOHUMHBIM, U JBOCTOYHME YKa3bIBaeT HAa JAHHOE 00CTOSTENhCTBO (pHc. 11,
r). OTcyTcTBOBaTh MOXET W MM Kiacca. Torma ykassiBaeTcs HpocTo umsi oOwekta (puc. 11, B).
ATpuOyTHl 00BEKTOB MPUHUMAIOT KOHKPETHBIC 3HAUCHHSI.

| keaapar: Mpauoyronsuuk | I kBaapar l
(@ ()

KBaaparv: "ﬂ}lllﬂ!l’ﬂﬂbH“K

eepwuHa = (1, 10)
cTopoHa = 15
LBET_TPaHULBl = YepHBIA
LBeT_zanueku = Benwli NpauoyronbHuk

(&) n

Puc. 11. IIpumep rpaduueckoro nzo0paxkeHust 00bEKTOB Ha quarpamMmax s3bika UML

Hlaénonwt unu napamempu3osantvie Knaccol

[ITabnon (template) mnu mapamerpu3oBaHHBIA Kiacc (parametrized class) nmpeaHasHadyeH
Ui 0003HAYEHMsI TAKOro Kijacca, KOTOpbIi uMeeT oAuH (win Oonee) HEPUKCUPOBAHHBIN
¢dopmanbeHbIil mapamerp. OH onpeAesnseT 1ea0e CeMEeHCTBO UM MHOXKECTBO KJIACCOB, KaXJIblH U3
KOTOPBIX MOXKET OBITh TOJYYEH CBS3BIBAHUEM 3TUX IAPAMETPOB C JEHCTBUTEIBHBIMU 3HAYCHHUSIMHU.
OObIuHO MapaMeTpaMu MIA0JIOHOB CIYXKaT THUIbI aTpUOYTOB KJIACcCOB, TaKMe Kak IEJIble YHUCIa,
MepeunCIIeHne, MacCuB CTPOK  1p. B Gomee cioxHOM ciydae ¢dopManbHbBIE MapaMeTpsl MOTYT
MIPEJCTABIATh U OTIEPALIUH KJlacca.

['paduueckn 1mabIoH M300pakaeTcss MPSMOYTOJLHUKOM, K BEPXHEMY IPAaBOMY YTy
KOTOPOTO MPUCOECTUHEH MaJeHbKHH MPAMOYTOJbHUK W3 MyHKTHPHBIX JMHUHA (puc. 12), 6ombuoi
MPSIMOYTOJTBHUK MOJKET OBITh pa3fielieH Ha CEKIWH, aHAIOTHYHO O0003HAueHWIo U Kiacca. B
BEPXHEM MPSIMOYTOJbHUKE YKa3bIBACTCS CIHMCOK (OPMaJbHBIX MapaMeTpoB Il TeX KIIACCOB,
KOTOpble MOTYT OBbITh MOJYy4YeHbl Ha OCHOBE JaHHOro miabioHa. B BepxHel cexkuuu miaGiaoHa
3aIMMCBIBAETCS €ro UMs IO MPaBUJIaM 3alliCH UMEH JIJIs KJIACCOB.
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Puc. 12. I'paduaeckoe n3obpaxkeHue mabdioHa Ha TUarpaMme KJIacCcoB

[ITab0H HE MOXKET OBITh HEMOCPEICTBEHHO HCIIONB30BaH B KaueCTBE KJIACCa, MOCKOJIBKY
COJZIEP>KUT HEONpeeJIeHHbIe apaMeTphl. Yaile Bcero B KauecTBe 11a0JI0Ha BBICTYNAET HEKOTOPBII
cylepkiacc, MnapamMeTpbl KOTOPOTO YTOUHSIOTCS B €ro Kiaccax-noromkax. OueBHIHO, B 3TOM
cllydae MEXJy HUMHU CYIIECTBYET OTHOIIECHHE 3aBUCMMOCTU C KJIHOUeBbIM ciioBoM "bind", xorma
KJIACC-KJIMEHT MOJKET HCIIOJIb30BaTh  HEKOTOPBIA  IIAa0JIOH JUIsl  CBOCH  MOcCHeayromen
rnapamMeTpHu3aluH.

[Tpomiecc pa3pabOTKM AuarpamMMbl KIIACCOB 3aHMMaeT IeHTpainbHoe Mecto B OOAII
CIOXHBIX cucteM. OT yMeHHs MpaBWIBHO BBIOpAaTh KJIACChI U YCTAaHOBUTH MEXIYy HUMHU
B3aMMOCBA3M 4YacTO 3aBUCUT HE TOJIBKO YCIEX IIpolecca IPOEKTUPOBAaHUSA, HO U
MIPOU3BOJUTENBHOCTh BbINOJMHEHUsT nporpammbl. Kak mnokassiBaer mnpaktuka OOIIL, kaxabiii
IPOTPaMMHUCT B CBOEH paboTe CTPEeMHUTCS B TOM WJIM HWHOH CTENEHH HCIOIb30BaTh YiKe
HAKOIUICHHBIN JIMYHBIA OMBIT MPU Pa3pabOTKe HOBBIX MPOEKTOB. JTO OOYCIOBIECHO >KEJIaHHEM
CBECTH HOBYIO 33/1a4y K YK€ PEUICHHBIM, 4TOOBI MMETh BO3MOXKHOCTH HCIOJIB30BATh HE TOJBKO
MpoBepeHHbIe (parMeHThl MPOrPaMMHOTO KOJa, HO U OTJCNIbHBIE KOMIIOHEHTHI B IIEJIOM
(OnbGNMMOTEKN KOMIIOHEHTOB).

Takoll cTepeoTUNHBIA MOAXOJ IMO3BOJISIET CYIIECTBEHHO COKPATUTh CPOKH peau3aluu
IIPOEKTa, OJHAKO IpUEMJIEM JHIIb B TOM Cly4yae, KOTJa HOBBIM IPOEKT KOHIENTYyaJlbHO U
TEXHOJIOTHYECKHU HE CIUILIKOM OTJIMYAETCA OT HPEIbIIYIINX.

MopeanpoBanue /lnarpaMmmbl COCTOTHUI

PaccmoTpeHHas BbIlle quarpamMma KJaccoB MPEACTaBIsSeT COOOM JIOTMYECKYIO MOJIENb
CTaTUYECKOTO NPEACTABICHHUS MOJEIUPYEMOM CHUCTEMBbl. Pedb MAET O TOM, 4YTO Ha JIaHHOU
auarpaMme M300pa)karoTCsi TOJNBKO B3aMMOCBSI3M CTPYKTYPHOTO XapakTepa, HE 3aBHCSIIHE OT
BPEMEHU WJIM PEaKI[UU CHCTeMbl Ha BHEHIHUE COObITHSA. OmHAKO NIl OONBIIMHCTBA (U3HUECKUX
CUCTEM, KpOME CaMbIX HIPOCTBIX M TPHUBUAIBHBIX, CTATUYECKUX MPEACTABICHHUI COBEPIIEHHO
HEJO0CTAaTOYHO JJIi MOJEIMPOBAHUSA MPOIECCOB (YHKIIMOHUPOBAHUS NOJOOHBIX CHCTEM Kak B
LIE€JIOM, TaK M UX OT/AEJbHBIX MOJICUCTEM U JIIEMEHTOB.

XapakTepucTUKa COCTOSSHUM CHCTEMbI HE 3aBHCHUT (WM CJ1a00 3aBUCUT) OT JIOTUYECKOU
CTPYKTYpHI, 3aUKCUPOBAHHON B nuarpamMme kiaccoB. [loaToMy mpH paccMOTpEHUH COCTOSHUMN
CUCTEMBI IPUXOUTCS HAa BPEMsI OTBJIEUbCSI OT OCOOCHHOCTEH €€ 00BEKTHOU CTPYKTYPHI U MBICTUTH
KaTeropusiMu, 00pa3yIOIUMU JUHAMUYECKUN KOHTEKCT MOBEACHHS MOACITUPYEMOI CUCTEMBI.

Kaxxnas npukiiagHas cucteMa XapakTepusyeTcsl He TOJIBKO CTPYKTYpPOil COCTaBISIONIUX €€
AJIEMEHTOB, HO U HEKOTOPHIM MOBEICHUEM WM (PYHKIIMOHATBHOCTHIO. 71 00111ero npeacraBaeHus
(GYHKIIMOHATLHOCTH ~ MOJICTTUPYEMON  CHUCTEMBI  TpEIHAa3HA4YeHBl  JUAarpaMMbl  BapUaHTOB
WCII0JIb30BaHUsI, KOTOPBIE HAa KOHIIENITYaIbHOM YPOBHE ONKCHIBAIOT OBEACHUE CUCTEMBI B LIEJIOM.

[ns MopenupoBaHWs TIOBEACHUS HA JIOTMYECKOM ypoBHe B s3pike UML  moryr
HCIIONBb30BAaThCS Cpa3y HECKOJbKO KAaHOHWYECKHUX JIMarpaMM: COCTOSIHUM, JeATEIbHOCTH,
MOCJIEI0BATENBHOCTH U KOOIEpaliK, KaxJaas U3 KOTOPbIX (DUKCHUpYyeT BHHUMAaHHME Ha OTIEIbHOM
acrmeKkTe (YHKIIMOHUPOBAHUS CUCTEMBbl. B OTiM4YMe OT Apyrux AMarpaMM JHArpaMma cOCTOSTHMIi
OTHCHIBAET MPOIECC U3MEHEHUSI COCTOSTHUI TOJIBKO OJIHOTO KJlacca, a TOYHEE - OJHOr0 3K3eMIUIsIpa
OIIPEAEIIEHHOTO KJIacca, T. €. MOJEIHUPYET BCE BO3MOXHBIE U3MEHEHUSI B COCTOSIHUM KOHKPETHOTO
o0bekTa. Ilpu HSTOM WU3MEHEHHE COCTOSHHMS OOBEKTa MOXKET OBITh BBI3BAHO BHEUTHUMU
BO3JICHCTBUSIMU CO CTOPOHBI APYTUX OOBEKTOB WIIM HM3BHE. VIMEHHO ISl OMUCAHHS PEaKIUU

00BbeKTa Ha MOJ00HBIE BHENTHUE BO3/ICHCTBHS M UCTIOIB3YIOTCS TUarpaMMbl COCTOSTHUH.
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['maBHOE MpegHa3HAUYECHUE 3TOM AUarpaMMbl - OMKUCAaTh BO3MOKHBIE MOCIEI0BATEIILHOCTH
COCTOSIHMI U TIepex0J10B, KOTOPhIE B COBOKYITHOCTH XapaKTEPHU3YyIOT MOBEACHUE dIIEMEHTa MOJIETH
B TEUEHHWE €ro >KMU3HEHHOro IMKia. JluarpamMma COCTOSHMI NPEACTaBISE€T JIMHAMHYECKOE
MOBE/ICHUE CYIIHOCTEH, Ha OCHOBE CHEHU(pUKAIUU HX PEAKIHH Ha BOCIPUSATHE HEKOTOPBIX
KOHKPETHBIX COOBITHH.

XOTsl AuarpaMMbl COCTOSTHUM Yallle BCEro HMCHOJB3YIOTCS Ui OMHCAHHS TOBEICHUS
OTJENBHBIX SK3EMIUIIPOB KIacCOB (OOBEKTOB), HO OHU TaKXKE MOTYT OBITh MPHUMEHEHBI IS
cnenuduKanuu (yHKIUOHATIBHOCTH JAPYTUX KOMIIOHEHTOB MOJeNeH, TaKuX KaK BapHaHTHI
WCII0JIb30BaHUSI, aKTEPHI, MOJICUCTEMBI, OIIEpallii U METO/bI.

Jlnarpamma COCTOSIHUH IO CYIIECTBY sBi€TCA TpadoM CHEUAIBHOIO BHA, KOTOPBII
NpEeJCTaBIseT HEKOTOphIH aBTOMAaT. [loHsTHEe aBTOMaTa B KOHTekcre UML oOnamaer 1OBOJIBHO
crenupuUeckol CeMaHTHKOW, OCHOBAaHHON Ha Teopuu aBTOMAToB. Bepmmnamu sToro rpada
SIBJISIIOTCS.  COCTOSIHMSI M HEKOTOPbIE APYrHMe THIIBI 3JIEMEHTOB aBTOMAara (IICEBIOCOCTOSIHUSA),
KOTOpBIE U300PaXKaI0TCsl COOTBETCTBYIOIIMMU IpaduueckuMu cumBoiamu. Jyru rpada ciuyxar st
0003HAYCHHS TEPEXOJOB W3 COCTOSIHHSI B COCTOsSHUE. [luarpamMmbl COCTOSHUH MOTYT OBIThH
BJIOKEHBI JIPYr B Jpyra, oOpa3ys BIOKEHHBIE AHUarpaMMbl Oojiee JeTaJbHOrO MpEeCTaBICHUS
OTJIETTLHBIX JIEMEHTOB MOJENIU. {151 MOHMMaHUs CEMAHTHKUA KOHKPETHOW JMarpamMMbl COCTOSTHUMN
HE0OXOIMMO TPEJCTABNIATh HE TOJIHKO OCOOCHHOCTH MOBEIEHUS MOIECIUPYEMOM CYLTHOCTH, HO U
3HATh OOIIME CBEACHUS 10 TEOPUH aBTOMATOB.

Aemomamul

Asromar (state machine) B si3p1ke UML nipescraBiser co00il HEKOTOPHIN (hopMaIu3M IS
MOJIETTUPOBAHUS TOBEICHHUS AJIEMEHTOB MO/JIEIH U CUCTEMBI B 11eioM. B metamonenun UML aBTomar
SBJSIETCSL  [MAKETOM, B KOTOPOM  OIPEAEJIEHO MHOXECTBO TMOHATUN, HEOOXOIUMBIX IS
MIPEJICTABJICHUS] TIOBEJICHUSI MOJAEIUPYEMOW CYIIHOCTH B BHJE IUCKPETHOIO MPOCTPAHCTBA C
KOHEUYHBIM YHCJIOM COCTOSIHMM U nepexonioB. C apyroil CTOPOHBI, aBTOMAT ONKCHIBAET MOBEICHUE
OTJENBHOTO 00BEKTa B (JOPME MOCIETOBATEILHOCTH COCTOSIHUM, KOTOPbIE OXBATHIBAIOT BCE ITAIIbI
€ro >KU3HEHHOTO IMKJIa, HAYWHAs OT CO3/1aHus OOBEKTa M 3aKaHUYMBAsl €ro YHUUTOXKeHHeM. Kaxnas
JarpaMMa COCTOSTHUM MPEACTABIISIET HEKOTOPBI aBTOMAT.

[Ipocreiimum mpuMepoM BU3YaTbHOTO MPEACTABICHUS COCTOSIHHUI U TIEPEX0/I0B HA OCHOBE
dbopManm3zMa aBTOMATOB MOXKET CIYXHTh PACCMOTPEHHAs BBIIIE CHUTYyallds C HCHPABHOCTHIO
TEXHUYECKOTO YCTPOMCTBA, TAKOTO KaK KOMIBIOTEP. B 3TOM citydae BBOISITCSI B paCCMOTpPEHUE JIBA
cambIX 0OmMX cocTostHUs: "HcrpaBeH" W "HeucrnpaBeH" M JBa THepexoja: "BBIXOA M3 CTpos" U
"pemoHT". I'padmuecku 3Ta HHPOPMAIIUSI MOKET OBITH MPEACTABICHA B BUJIE M300paKEHHON HIKE

AnarpaMmal COCTOSTHUM KOMIIBIOTCPA (pI/IC. 1).
BuiXog U3 cTpoA

Hcnpaeen HeucnpaseH

Puc. 1. IIpocreiimmuii mpuMep AuarpaMMbl COCTOSTHUM JUIsI TEXHUYECKOTO yCTPOMCTBA TUIIA
KOMIIBIOTED

OCHOBHBIMU TMOHSTHSIMH, BXOASIIUMHU B (popManu3M aBTOMAaTa, SIBJISIFOTCSI COCTOSIHHE W
nepexon. I'maBHOe pasnuuue MeXAy HUMH 3aKIHYaeTcs B TOM, YTO JUIMTEIBHOCTb HaXO0XKIECHUS
CUCTEMBI B OTAEJIbHOM COCTOSIHUM CYIIECTBEHHO IPEBBILIIAET BpeMs, KOTOPOE 3aTpayuBaeTcsl Ha
IIEpEX0/l U3 OAHOrO cocTosiHuA B Apyroe. [lpeamonaraercs, yTo B npeaene BpeMs mepexona W3
OJIHOTO COCTOSIHHS B JIPYrOo€ PaBHO HYJIO (€CIM JOMOJIHUTEIbHO HUYEro He cka3aHo). Jpyrumu
CIIOBaMH, Mepexo/1 00bEKTa U3 COCTOSHUS B COCTOSIHHE IPOMCXOIUT MTHOBEHHO.

B oOmem cinydyae aBTOMAT NpeNCTaBIsieT JUHAMHYECKHE acCHEeKThl MOJAETUpPYyeMOi
CHCTEMBl B BHJI€ OPHMEHTUPOBAHHOTO rpada, BEepIIMHBI KOTOPOI'O COOTBETCTBYIOT COCTOSHHUSM, a
nyru - nepexojaM. IIpu 3Tom noeeneHne MOAEIUPYETCs Kak MOCIEI0BATEIBHOE MEPEMEIIEHNE IO
rpady COCTOSHUI OT BEPIIMHBI K BEPUIMHE 110 CBA3BIBAIOIIMM UX JyraM C Y4ETOM UX OPHEHTAIHH.
Jlyist rpacdha COCTOSIHUIM CUCTEMBI MOKHO BBECTH B PACCMOTPEHHE CTICIIHATBHBIC CBOWCTBA.
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OaHUM M3 TaKUX CBOMCTB SIBJISIETCSI BBIACIIEHHE U3 BCEH COBOKYIMHOCTH COCTOSIHHM ABYX
CHelHabHBIX: HA4YaJlbHOTO M KOHEYHOro. XOTsS HU B rpade COCTOSHUN, HM Ha JIuarpamme
COCTOSIHMM BpeMsi HaXOXICHUS CHUCTEMbl B TOM HJIM MHOM COCTOSIHUM SIBHO HE YYMTBIBACTCH,
MPEANOJAraeTcsi, 4To IOCIEAOBATEIbHOCTh M3MEHEHUSl COCTOSHHMM YHOps/I04YeHa BO BPEMEHH.
Jpyrumu  cioBamu,  KaX[o€  IIOCIEAYIOIIEe  COCTOSHME  BCErja  HACTyNaeT — I03XKe
MPEALIECTBYIOIIETO €EMY COCTOSIHUS.

Eme ogauM cBOMCTBOM rpada COCTOSHHI MOMKET CIYXHTh JOCTHKUMOCTH COCTOSTHHU.
Peub umer o Tom, YTO HaBUranus WJIM OPUEHTUPOBAHHBIN MYTh B rpade COCTOSIHUI ompezesnser
CHelMaIbHOE OMHApHOE OTHOLIEHME HAa MHO)KECTBE BCEX COCTOSHUM CUCTEMBI. JTO OTHOIIEHUE
XapaKTEpPU3yeT MOTEHUUAJIbHYI0 BO3MOXHOCTh II€peX0/la CHUCTEMbl H3 paccMaTpuBaeMoOro
COCTOSIHMSI B HEKOTOpoe Jpyroe cocrtosHue. OueBHIHO, [UIsl JOCTHKUMOCTH COCTOSTHUI
HE00XO0IMMO HaJM4YKe CBSA3BIBAIOIIEIO X OPUEHTUPOBAHHOTO IYTH B rpade COCTOSHUM.

dopmManu3M aBTOMATOB JIOMYCKAET BJIOKEHUE OJTHUX aBTOMATOB B JIPyTye JJisi YTOUHEHUS
BHYTpPEHHEH CTPYKTYpbl OTAENbHBIX 0oJiee OOMIMX COCTOSHUM (MakpococTosiHui). B aTom ciyuae
BJIO)KCHHBIE aBTOMATHI MOJIYYHJIM Ha3BaHHUE MOJABTOMATOB. [1ogaBTOMATHl MOTYT MCITOJIH30BATHCS
JUIs BHYTpEHHeH crenudukanuu mnpoueayp ¥ (QyHKuuid, oOpa3yrolux MOBEICHHUE HCXOIHOTO
00BEKTA.

@opmanu3M O0OBIYHOTO aBTOMAaTa OCHOBAH Ha BBHIMOJIHEHHH CIEAYIOUIMX 00sS3aTelbHbBIX
YCJIOBUIA:

1. ABTOMaT He 3allOMHHAET UCTOPHUIO MEpPEMEIEHUs M3 COCTOSHUSA B cocTosiHue. C TOYKH
3pEHHsT MOJEIMPYEMOTO TIOBEACHHUS OIPEICISIONMM SBISETCS caM (DakT HaXOKICHHUS
00BbEKTa B TOM WM WHOM COCTOSIHMHM, HO HHUKAaK HE IOCJIEJOBATEIbHOCTb COCTOSIHUIA, B
pe3yJsibTaTe KOTOpOoi OOBEKT NEPEIIEIT B TEKYILEE COCTOSHUE.

2. B kaxaplii MOMEHT BPEMEHH aBTOMAT MOXKET HAXOJUTHCS B OJHOM M TOJBKO B OJHOM U3
CBOMX COCTOSHHMH. JTO oO3Hadaer, 4ro (opMaam3M aBTOMara TNpeAHA3HAYCH IS
MOJICTTUPOBAHUSl IOCJIEIOBATEILHOTO MOBEACHUS, KOTrJa OOBEKT B TEYEHHE CBOETO
KU3HEHHOT0 IMKJIA IOCJIE0BATEIbHO MPOXOJUT Yepe3 BCe CBOM cOCTOsHHUA. llpu 3Tom
aBTOMAT MOXET HAXOAMTHCS B OTAEIBHOM COCTOSHMM KakK YrOJHO JOJTO, €CJIH He
MPOUCXOAUT HUKAKUX COOBITHMN.

3. XoTs mpoliiecc U3MEHEHHS COCTOSIHUIM aBTOMaTa MPOUCXOIUT BO BPEMEHH, SIBHO KOHIICTILIUS
BpEMEHH HE€ BXOAUT B (opMaau3M aBTOMaTa. IJTO O3HAYAET, YTO JJIUTEIBbHOCTD
HaxO0JIeHHUs aBTOMAara B TOM WJIM MHOM COCTOSIHHH, a TaKK€ BpeMs JOCTHIKEHHS TOTO WU
WHOTO COCTOSIHUSI HUKAK HE CTIeU(UIIUPYIOTCSI.

4. KonuyecTBO COCTOSIHMI aBTOMara JOJKHO OBITH 00s3aTenbHO KOHEYHBIM (B si3bike UML
paccMaTpuBalOTCS TOJBKO KOHEYHBIE aBTOMAThl), M BCE OHH JIOJDKHBI  OBITh
crenuQUIMPOBaHbl SBHBIM 00Opa3oM. [Ipu 3TOM OTIenbHBIE MCEBIOCOCTOSIHHSI MOTYT HE
UMeTh crienudukanuii (HayaabHOE U KOHEYHOE COCTOSIHUS). B 9TOM ciiydae ux Ha3HaueHHE
U CEMaHTUKa IMOJHOCTBIO OMNPEACNSIIOTCI W3 KOHTEKCTa MOJENHM U paccMaTpUBaeMoOM
JIiarpaMMbl COCTOSTHHIA.

5. I'pad aBTOMaTa He MOJDKEH COJEPKaTh M30JHUPOBAHHBIX COCTOSHUNA W TEPEXOJI0B. ITO
yCIIOBUE O3HayaeT, YTO JI1 KaXKJO0Tro W3 COCTOSHUM, KpOME HaudajbHOTO, JIOJKHO OBITh
OIIpeJIeNIeHO TpeIIecTBYyomee cocTossHue. Kaxaplii mepexoa JObKeH 00s3aTeNbHO
COEUHSATH JIBa COCTOSIHMSI aBTOMara. Jlomyckaercs mepexo]] U3 COCTOSHUS B ceOsl, Takoi
IIEpPEX0/1 elle Ha3bIBaIOT "meTiei’”.

6. ABTOMAaT HE JOJDKEH CONEpKaTh KOH(IUKTYIONIMX IEPEXO0JI0B, T. €. TaKUX IEePEXO/I0B U3
OJTHOTO U TOTO K€ COCTOSIHHS, KOTJIa 00BEKT OJJHOBPEMEHHO MOXKET MEePelTH B JiBa U OoJjee
MOCJIEIYIONIUX COCTOSTHUS (KpoMe ciydas mapauielbHbIX MmoaaBToMaroB). B s3pike UML
UCKITIOUEHHE KOH(JIMKTOB BO3MOXKHO Ha OCHOBE BBEJICHHUS TaK HA3BIBAEMBIX CTOPOKEBBIX
YCIIOBUH, KOTOpbIE OYIyT pacCCMOTPEHBI HUXKE.

Cocmosanue
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[Tonsitre coctosinus (state) siBisieTcst PyHIaMEHTATLHBIM HE TOJIKO B METAMOJIE-JTH SI3bIKA
UML, HO ¥ B MNpPUKIAAHOM CHCTEMHOM aHaiu3e. Bcd KOHIENuus ITUHAMUYECKOW CHCTEMBI
OCHOBBIBACTCS HA IIOHITUH COCTOSHUS CHCTEMBI.

B s3pike UML moa cocTtossHMEM TOHHMAETCs aOCTPaKTHBIA METaKJIacC, MCIOJIb3YyeMbIi
JUISL MOJICIMPOBAHMS OTAECIbHOM CUTYyallMd, B TEUYEHHWE KOTOPOM HMMEET MECTO BBHIIOJIHEHHE
HekoToporo ycioBus. CocTositHUE MOXKET OBITh 3a7aHO B BHJE HabOpa KOHKPETHBIX 3HAYCHHM
aTpuOyTOB KJlacca WJIM 00BEKTa, MPH 3TOM MU3MEHEHUE UX OTACIbHBIX 3HAYCHHUH OyAeT oTpaxkarb
M3MEHEHNE COCTOSIHHS MOJISTTUPYEMOTO KJlacca Uil 00beKTa.

CocrosiHue Ha AuarpamMme H300pakaeTcsi MPSMOYTOJIBHUKOM CO  CKPYIJICHHBIMU
BepmmHaMu (puc. 2). DTOT NPSAMOYIOJbHHUK, B CBOIO O4Yepeab, MOXKET OBITh pa3/iejicH Ha JIBE
CEeKIIMM TOPU30HTAJIbHOW JIMHWEN. Ecnu yka3aHa JIMIIb OJIHA CEKLHMS, TO B HEW 3alMChIBACTCS
TOJBKO UM COCTOSIHHSA (puc. 2, a). B mpoTHBHOM cilydae B MEPBOM M3 HUX 3aIMMCHIBACTCS HUMS
COCTOSIHMSI, @ BO BTOPOM - CIIMCOK HEKOTOPHIX BHYTPEHHUX JEHCTBUM WM MEPEXO0JIOB B JAHHOM
cocrossanu (puc. 2, 6). Ilpum sTtom mox naekictBuem B s3bike UML mMOHUMAalOT HEKOTOPYIO
aTOMapHYIO OIEpallHIO, BHITIOJHEHUE KOTOPOM MPUBOAUT K M3MEHEHUIO COCTOSIHUSI WJIM BO3BpaTy
HEKOTOPOro 3HAa4YeHUS (Hampumep, "ucTuHa" win "J10xKp").

MMA cOCTOAHKA MMA cocTOAHKA

CNUCOK BHYTPEHHUX

DeWCTEMIA B AAHHOM
COCTOAHWM

C)] ()]

Puc.2. I'paduueckoe n3o0pakeHre COCTOSTHUN Ha AUarpaMMe COCTOSTHUI

NMsi  cocTosHHMA  TpEACTaBisSeT CcOOOM CTPOKY TEKCTa, KOTOpas pacKphbIBaeT
coJiepKaTeNIbHBIA CMBICJT JAHHOTO cocTosiHus. MIMsi Bcerjia 3ammchiBaeTCsl ¢ 3arjaBHOM OYKBBI.
[TockonbKy COCTOSIHME CHUCTEMBI SIBIISIETCS COCTABHOM 4acThiO mporecca ee (yHKIIMOHUPOBAHHUS,
PEKOMEHJIyeTCsl B KauyeCTBE HMMEHHU HCIIOIb30BaTh TIJIarojibkl B HACTOSAIIEM BPEMEHHU (3BEHHUT,
revyaTaeT, 0’KUJAeT) UM COOTBETCTBYIOIIME MPUYACTHUS (3aHAT, CBOOOJIEH, MepeaaHo, MOIYyUeHO).
Nmst y cocTosiHUS MOXET OTCYTCTBOBaTh, T. €. OHO SIBJISIETCS HEOOsI3aTE€IbHBIM ISl HEKOTOPBIX
COCTOSTHUH.

Cnucok BHYTPEHHUX JEMCTBHM. DTa CEKIUS COAEPXKUT MEepeuyeHb BHYTPEHHHUX JEHCTBHM
WJIM IESITENBHOCTEN, KOTOPBIE BBINOJHSIIOTCS B MPOLIECCE HAXO0KIACHUS MOACIUPYEMOTO AIIEMEHTA B
JAHHOM cocTOosiHUM. Kaxmgoe u3 NeNCTBHI 3amMChIBA€TCS B BHJE OTACIBHOM CTPOKA U HMEET
cienyomui popmar:

<meTKa-AEHUCTBUA /' BBIpaXKEHUE-ACHUCTBUS>

MeTka naelicTBHS YKa3bIBaeT HAa OOCTOSITENbCTBA WJIM YCIOBHUS, MPU KOTOPBIX OyAer
BBITIOJIHATBCSA JICSITEIbHOCTh, OIPENEICHHAs BbIpAXXEHHEM JelcTBUA. [Ipu 3TOM BbIpakeHuUe
JEHCTBHS MOXKET MCIOJB30BaTh JIFOObIE aTpUOYTHI U CBSI3U, KOTOPbIE MPUHAANIEKAT 00JIaCTH UMEH
WIM KOHTEKCTYy MojenupyeMoro obObekTta. Ecim cnucok BbeIpaXeHHH JEMCTBHSI IYCTOM, TO
pa3aenuTenb B BUI€ HAKJIOHHOM 4epThl /' MOXKET HE YKa3bIBaThCSL.

B kadecTBe mpuMepa COCTOSHUS paCCMOTPHUM CUTYALIMIO BBOJIA MApOJIs MOJIb30BATEINS TIPU
ayTeHTU(UKALUKA BXOJa B HEKOTOPYIO MPOTrpaMMHYI0 cuctemy (puc. 3). B sTom ciydae crmcok
BHYTPEHHUX JICUCTBUI B TAHHOM COCTOSIHMM HE MYCT W BKJIIOYAET 4 OTJEIbHBIX NEUCTBHUS, IEPBHIE
JIBA W3 KOTOPBIX CTaHAAPTHBIE M OIMCAHBI BBIIE, a JIBa IIOCIEIHHUX OIPEHEISAIOTCS CBOEH
cnenuduKanuen.

( Beoa napons ]

entry / YCTaHOBUTE CUMBONE! HEBWAUMBIMK
exit / yCTAaHOBUTE CHMMBONEI BMAWMEIMU
CHMBEON / NONYYUTE CUMEON

noMoLWb / NoKazaTe NOMOLWb

Puc. 3. [Ipumep coCTOAHMS ¢ HEMYCTOM CEKIIMEN BHYTPEHHUX NECHCTBUI
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HauvanbHoe cocrosiHue. HavanbpHOe coCTOSIHME MpeNCTaBisieT COOOW YacTHBIM Ciydaid
COCTOSIHUS, KOTOpPO€ HE COACPNKHUT HUKAKUX BHYTPEHHHMX AeWCTBUU (IceBaococTosiHUs). B aTom
COCTOSIHUM HAaXOJIUTCS OOBEKT M0 YMOJYAHUIO B HAYaJbHBIH MOMEHT BpeMeHH. OHO CIIyKUT AJIst
yKa3aHHUs Ha JuarpamMme COCTOSHMM rpaduueckoil o0nacTtd, OT KOTOPOM HAayMHAETCs IMpolecc
M3MeHeHHs cocTosiHui. ['paduyeckn HavanpHoe coctosiHue B sa3bike UML oOo3Hauaercs B BUJe
3aKpalIeHHOro Kpyxkka (puc. 4, a), U3 KOTOPOr0O MOXET TOJIbKO BBIXOJIHUTh CTpEJIKa,
COOTBETCTBYIOIIAsl IEPEXONY.

® - (O
(2) (6)

HaJankbHoOe COCTOAHWE KOHEeYHOe COCTOAHWE

Puc. 4. I'paduueckoe nzobpakeHrne HAYAILHOTO M KOHEYHOTO COCTOSIHUUM Ha Juarpamme
COCTOSIHUI

Ha camom BepxHEM ypoBHE MpPEICTaBICHHUS OOBEKTa MEPEXO0]l U3 HAYAIBHOTO COCTOSHHS
MOXKET OBITh MOMEYEH COOBITHEM CO3JaHMs (MHULMAIM3alMU) JAaHHOTO 00bekTa. B mpoTuBHOM
cllydae IepexoJl HUKaK He nmomMevaercsa. Eciu 3TOT nepexos He MOMEYEH, TO OH SBJIETCS IEPBbIM
MIEPEX0JI0M B CIIEIYIOUIEE 32 HUM COCTOSIHUE.

Koneunoe cocrosune. Koneunoe ((puHaIbHOE) COCTOSIHME TPEACTABISCT COOOM YaCTHBIN
Cliy4yall COCTOSIHMSI, KOTOpPO€ TaKXe HE COACPKUT HHUKAKMX BHYTPEHHUX JEHCTBUU
(nceBmococrostHus). B 3TOM cocTosiHMM OyAeT HaxOIUThCS OOBEKT MO YMOJIYAHHIO TIOCTE
3aBeplieHHs] paboThl aBTOMAara B KOHEYHBIH MOMEHT BpeMeHU. OHO CHyXKHUT IS yKa3aHus Ha
aMarpaMMe COCTOSHHH rpaduveckoil 00yacTH, B KOTOPOW 3aBepIIaeTcss HpOIecC H3MEHEHHUs
COCTOSIHMI WM KM3HEHHBIA LMKJI JaHHOTO oObekTa. I'paduuecku KOHEYHOE COCTOSIHHE B SI3bIKE
UML o6o3Hauaercsi B BUJE 3aKpAIIEHHOTO KPYKKa, IIOMEIIEHHOTO B OKPYXKHOCTH (puc. 4, 0), B
KOTOPYIO MOXET TOJIBKO BXOAUTh CTPEJIKA, COOTBETCTBYIOLIAS IEPEXOY.

Ilepexoo

[Tpoctoii mepexox (simple transition) mpencTaBiasieT cOOOW OTHOIICHHE MEXAY ABYMS
MOCJIEI0BATENbHBIMU COCTOSIHUSIMU, KOTOpPOE YKa3blBaeT Ha (PaKT CMEHbl OJIHOTO COCTOSTHHUS
apyrum. IlpeGbiBaHNEe MOJENIUPYEMOro OOBEKTa B MEPBOM COCTOSIHUM MOXET COINPOBOXKIAThCS
BBITIOJTHEHUEM HEKOTODPBIX JEHCTBUM, a MEPEXO0Jl BO BTOPOE COCTOSTHHE OyAET BO3MOXKEH IOocie
3aBEpUICHMs] ITHX [JEHCTBHM, a TaKXe IOCJIE YIOBIETBOPEHUS HEKOTOPBIX IOMOJHUTEIbHBIX
ycioBuil. B 3TOM ciydae roBopsT, 4TO Tepexoj cpabaThiBaeT, WM MPOUCXOIUT cpabaThiBaHUE
nepexoaa. Jlo cpabaTeiBaHUs mepexoja OObEKT HAXOAUTCS B HPEIBIAYIIEM OT HEro COCTOSIHMH,
Ha3bIBAEMBIM HCXOJHBIM COCTOSSHUEM, WJIM B UCTOYHUKE (HE MyTaThb C HAYAJIbHBIM COCTOSTHUEM -
3TO pa3Hble MOHATHA), a MOCIE ero cpabaThIBaHUs OOBEKT HAXOAMUTCS B MOCIENYIOIIEM OT HEro
COCTOSIHMHM (LI€JIEBOM COCTOSTHUM).

[Tepexox ocymiecTBisieTcs MpU HACTYIUIGHMHM HEKOTOPOTo COOBITHS: OKOHYaHHUS
BBITIOJIHEHUS AesTenbHOocTH (do activity), ToJy4eHHH OOBEKTOM COOOIICHHS WM TPHEMOM
curHasia. Ha nepexose ykaspiBaeTcst uMsi coObITHsI Kpome Toro, Ha mepexoje MOryT yKa3blBaThCs
NeNCTBUS, MPOU3BOJUMBIE OOBEKTOM B OTBET HAa BHEIIHHE COOBITHUS IpPU MEPeXo]ie U3 OJHOTO
cocTosiHusl B jpyroe. CpaOaTbiBaHHE MEepexo/ja MOMKET 3aBUCETh HE TOJBKO OT HACTYIUICHHS
HEKOTOPOTO COOBITHS, HO M OT BBIINOJIHEHUS OMNPEIEIIEHHOTO YCIOBHUS, HA3bIBAEMOTO CTOPOKEBBIM
ycaoBueM. OOBEKT mepeiiier U3 OJHOTO COCTOSHHS B APYroe B TOM clydae, €ClId MPOU30IILI0
yKa3aHHOE COOBITHE U CTOPOKEBOE YCIOBUE MPUHSIIO 3HaYeHHe "UCTHHA".

[Tepexon MokeT OBITH HAIIPABIEH B TO € COCTOSHUE, U3 KOTOPOTO OH BBIXOAUT. B sTOM
cllydae ero Has3bIBalOT mepexojoM B ceds. McxomHoe M 1ieleBoe COCTOSHUS Iepexoja B ceds
COBIIAJAI0T. DTOT Mepexoj H300pa)kaeTcsi MeTyIel CO CTPENKOM W OTIMYAeTCsl OT BHYTPEHHETro
nepexona. [Ipu nepexoze B ce0s 00BEKT MOKHUIAET UCXOHOE COCTOSIHUE, a 3aTEM CHOBa BXOJUT B
Hero. [Ipu 5TOM BCAKMIA pa3 BBIMOJHAIOTCS BHYTPEHHUE JEHCTBUS, ClIeIU(UIIMPOBAHHbIE METKAMU
entry u exit.

47



Ha numarpamme cocTtosHuil mepexoj H300paskaeTcs CIUIOIIHOW JIMHHEW CO CTPEeNKoil,
KOTOpasi HamlpaBJICHa B IIEJIEBOE COCTOSHHE (HampuMmep, "BbIXon W3 cTpos” Ha puc. 1). Kaxmwrii
Mepexo0/1 MOKET TOMEUEH CTPOKOM TEKCTa, KOTOpasi UMEET CIIeAYIOImuUN o0l popmar:

<cHUrHaTtypa CoOBITUS>'['<CTOpOKEBOE ycIoBHUE™>']' <BBIpaKE€HUE ACHCTBUST>.

[Ipu 5TOM curHaTypa COOBITHS ONHMCHIBAET HEKOTOPOE COOBITHE C HEOOXOJUMBIMH
apryMeHTaMu:

<uMsl coObITHS™>'('<CIMCOK MapaMEeTPOB, pPa3/IEICHHBIX 3aATbIMU>')".

Tepmun coObiTHe (event) TpeOyeT OTAEIBHOTO TIOSICHEHUS, TIIOCKOJBKY SIBJISETCS
CaMOCTOSITENILHBIM  3JieMeHTOM si3bika UML. ®opMmanbHO, COOBITHE TpEACTaBIsAeT COOOM
crenu(puKanuoo HEKOTOporo (akra, MMEIOUIEr0 MECTO B MPOCTPAHCTBE M BO BpemeHu. IIpo
COOBITHSI TOBOPAT, YTO OHHU '"HPOMCXOIAT", MPHU ATOM OTHAEIbHbIE COOBITUS JIOJKHBI OBITh
yrnopsiioueHsl BO BpeMeHu. [locine HacTyIieHHs HEKOTOPOTO COOBITUSI HENb3sl YK€ BEPHYThCA K
MPEIBIIYIIUM COOBITHSIM, €CITH TaKasi BO3MOXHOCTh HE MPEAYCMOTPEHA SIBHO B MOJICTIH.

CeMaHTUKa TOHATHUS COOBITHS (PUKCUPYET BHHMAaHHME HA BHEIIHUX MPOSIBICHUAX
KaueCTBEHHBIX U3MEHEHUM, TPOUCXOISIINX MPU TIEPEXOEC MOACIUPYEMOTO 00BEKTA U3 COCTOSHUS
B cocrosiHue. Hampumep, npu BKIIOYEHUU 3JIEKTPUUYECKOTO MEPEKIIoYaTeNsl IPOUCXOIUT
HEKOTOpOE COOBITHE, B PE3YJIbTAaTE KOTOPOIO KOMHATa CTAHOBUTCS OCBEILIEHHOM.

B s3pike UML coObITHS UTparOT poJib CTUMYIIOB, KOTOPbIE MHUIIMHPYIOT MEPEXObl U3
OJTHUX COCTOSIHMI B Jpyrue. B kauecTBe cOOBITHH MOXHO pPacCMaTpHBAaTh CHUTHANBI, BBI3OBBHI,
OKOHYaHUE (UKCHPOBAHHBIX IMPOMEKYTKOB BPEMEHHM WM MOMEHTHl OKOHYAHUS BBITIOJHEHHS
OTpeNieNIeHHbIX JeHcTBUUA. MMst coOBITHS MACHTU(HUIHMPYET KaKIbld OTICNBHBIA TEepexoa Ha
auarpaMme COCTOSIHUN M MOXKET COJIep’KaTh CTPOKY TEKCTa, HAYMHAIOUIYIOCS CO CTPOYHOU OYKBBI.
B sTOM ciydae MpUHSATO CUYHMTATh MEPEXOJ TPUTTEPHBIM, T. €. TAKHUM, KOTOPBIH CIeIU(UIIUPYET
coOwITHe-TpUrrep. Hanmpumep, nepexossl Ha puc. 1 SBISIOTCS TPUTTEPHBIMU, TOCKOIBKY C KaXkIbIM
W3 HUX CBSI3aHO HEKOTOPOE COOBITHE-TPUTTEP, MPOUCXOJIAIICE ACHHXPOHHO B MOMEHT BBIXOJa U3
CTPOsI TEXHUYECKOTO YCTPONCTBA UIIM B MOMEHT OKOHYAHHUSI €r0 PEMOHTA.

Ecin psgoM co crpenkod mepexola HE yKa3aHa HUKakas CTpoKa TEKCTa, TO
COOTBETCTBYIOIIMI MEPEXO0/1 ABIISETCSI HETPUITEPHBIM, U B 3TOM Clly4ae U3 KOHTEKCTa JUarpaMMbl
COCTOSIHMM JTOJDKHO OBIThH SICHO, TIOCJIE OKOHYAHMSI KaKOH JIEeSITeIbHOCTH OH cpabartbiBaet. Ilocre
UMEHU COOBITHSI MOTYT CJelOBaTh KpYIJble CKOOKM [Uis SIBHOTO 3aJaHusl TapaMeTpoB
COOTBETCTBYIOLIEr0 COOBITUSA-TpUrTEpa. ECiM Takux mapaMeTpoB HET, TO CIIHCOK MapaMeTpoB CO
CKOOKaMH MOXET OTCYTCTBOBATb.

Cropo:keBoe ycjoBue (guard condition), ecnmu OoHO ecTh, BCerJa 3alKChIBACTCS B
MpSMBIX CKOOKax TMOcCie COOBITUS-TPUITEpAa M TMPEACTaBIseT coOO0W HEKOoTopoe OyleBckoe
BhIpakeHue. HamoMHauM, 4To OYyJI€BCKOE BBIPAXKEHUE JOJKHO MPUHUMATH OJTHO MX JIBYX B3aHMMHO
HCKIIIOYAIONINX 3HAaYeHui: "HcThHa" win "nmoxs". M3 KOHTEKCTa auarpaMMbl COCTOSIHUHM JTOJKHA
SIBHO CJIEJTOBAaTh CEMAHTHKA 3TOTO BBIPAXKEHUS, a JJIS 3aMUCHU BBIPAKEHUS MOXKET HCIOJIB30BaThCS
CHUHTAKCHC SI3bIKa OOBEKTHBIX OIPaHUYCHUN, OCHOBBI KOTOPOTO M3JI0XKEHBI B IPUIOKEHUH.

BBenenue st mepexonia CTOPOXKEBOTO YCJIOBMSI TMO3BOJIAET SIBHO CIEUU(PUIIMPOBATH
CEMAHTHUKYy €ro cpabarbiBaHUs. BBIUMCIEHHE UCTHHHOCTH CTOPOKEBOT'O YCIOBHS MPOHCXOAUT
TOJNBKO TIOCTIE BO3HMKHOBEHHUS ACCOIMUPOBAHHOTO C HHUM COOBITHUSI-TPUTTEPA, WHUIIUUPYIOIIETO
COOTBETCTBYIOLIMU ITEPEXO/.

B o01iem ciiydae U3 0HOTO COCTOSIHUSI MOXKET ObITh HECKOJIBKO MEPEXO0B C OJTHUM U TEM
ke coObITUeM-TpurrepoM. lIpu HSTOM HHKakue JBa CTOPOXKEBBIX VYCIOBUS HE JIOJDKHBI
OJTHOBPEMEHHO TMpUHUMATh 3HadyeHue "nctuHa". Kaxkmoe u3 CTOPOKEBBIX YCIOBHM HEOOXOIUMO
BBIYUCIISATH BCAKUN pa3 MPU HACTYIUIEHUH COOTBETCTBYIOMIETO COOBITUSI-TPUTTEPA.

Bripaxenue neiictBus (action expression) BBIIOJHSETCS B TOM U TOJBKO B TOM CiIydae,
Korja mepexoj cpadateiBaet. [IpencraBnsier coboii aToMapHyO omeparuio (JOCTaTOYHO MPOCTOe
BBIUHCJICHHE), BBIMOIHIEMYIO Cpa3y mociie cpadaThIBaHUsI COOTBETCTBYIOLIETO NIEpexo/ia A0 Havasa
KaKkuX ObI TO HH OBLITO IEHCTBUH B IIEI€BOM COCTOSIHUU. ATOMapHOCTh JCHCTBHSI O3HAYAET, YTO OHO
HE MOXXET OBITh NMPEPBAaHO HUKAKUM JPYTUM JEHCTBHUEM JO TE€X MOp, MOKa HE 3aKOHYHUTCS €ro
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BEITIONTHEHME. J[aHHOE NEeHCTBUE MOXKET OKa3bIBaTh BIUSHUE Kak Ha caM OOBEKT, TaK U Ha €ro
OKpY>KEHHE, €CIH 3TO C OYEBUIHOCTBIO CIIEIyeT U3 KOHTEKCTa Mojenu. BoipaskeHue 3anuchiBaeTcst
nocie 3Haka "/" B CTpoKe TEKCTa, MPUCOCTUHEHHON K COOTBETCTBYIOIIEMY TIEPEXOTy.

B obmem ciyuae, BpIpakeHHUE JIEHCTBUS MOMKET COJIEP)KaTh LIEJbIA CIUCOK OTIEIbHBIX
NEUCTBUM, pa3iencHHbIX cuMBoiioM ";". OOs3aTensHOE TpeOOBaHHWE - BCE JCHCTBHUS W3 CIUCKA
JOJDKHBI YETKO DPAa3inyaThcsl MEXIy coOOil U cienoBaTh B MOpsAKe uX 3amucu. Ha cuHTakcuc
3allMCH BBIPAKCHUN JIEWCTBUSA HE HAKJIAQJbIBAETCS HUKAKMX OrpaHWYEHUW. ['71TaBHOE - MX 3amuch
NOJbKHA OBITH TMOHSTHA pa3paboTyvkaM MOJeNH U mporpammucram. [losTomy wamie Bcero
BBIPOKECHHS 3aIMMCHIBAIOT HA OJHOM M3 S3BIKOB IMPOTPAaMMHUPOBAHUs, KOTOPBIA IPEAnojaraercs
MCIOJIb30BAaTh AJIs PeaTu3allii MOJICIH.

MopeanpoBanue J{lnarpammsbl 1eITeJIbHOCTH

[Ipu MonenupoBaHUM TIOBEIEHUS MPOCKTHUPYEMON WM aHAIU3UPYEMOH CHCTEMBI
BO3HHUKAET HEOOXOJIMMOCTb HE TOJIBKO IPEICTAaBUTh IPOLECC U3MEHEHMSI €€ COCTOSHUMN, HO U
JeTau3UpOBaTh OCOOCHHOCTH aJrOPUTMUYECKOM U JIOTUYECKOW peaju3alid BbIIOJHIEMBIX
cUCTeMOH omnepanuid. TpamgulMOHHO JUISI OSTOW TIIENIM  HCIIOJIB30BAUCH  OJOK-CXEMBI WA
CTPYKTYpHBIE CXeMbl anropuTMoB. Kaknmas Takas cxemMa akUEHTUPYeT BHHMaHHE Ha
IIOCJIEIOBATEIILHOCTH BBIIIOJIHEHUS OIPEIEICHHBIX JCWCTBUM WM JJIEMEHTapHBIX OIEPALMiA,
KOTOpBIE B COBOKYITHOCTH MPUBOJAT K MOJYUEHHUIO KEIAeMOro pe3yybTara.

ANTOpUTMHUYECKUE U JIOTMUECKUE OIepaliu, TpeOYIolue BBIIOJHEHUS B ONPEIEICHHON
MOCIIEI0BATEIHLHOCTH, OKPYKAIOT HAC MOCTOSHHO. BajkHO MOJYEPKHYTH TO 0OCTOSTENBCTBO, YTO C
YBEJIMUEHUEM CJIOKHOCTU CHCTEMBI CTPOroe COOJIIOJIEHUE I0CIIE0BATEIbHOCTH BBINOIHIEMbIX
orepaliuii npuoOperaer Bce Ooyiee BaKHOE 3HAYCHHE.

s MonenupoBaHus Ipolecca BbIOIHEHUs onepanuil B A3pike UML nenons3yrores Tak
Ha3bIBa€Mble JAHArpaMMmbl JedreiabHocTH. Kaxkaoe cocTosHHMEe Ha [uarpamme JesTelbHOCTH
COOTBETCTBYET BBINOJIHEHUIO HEKOTOPOM 3JIEMEHTapHOM omnepauuu, a IMepexoi B Ccleayrolee
COCTOSIHME CpalaThIBa€T TOJBKO MPU 3aBEPIICHUU ITOU, OMEPAllMU B MPEIBIAYIIEM COCTOSHHH.
I'padnueckn nuarpamMma JeATENbHOCTH MpeiAcTaBisieTcss B Qopme rpada AesTeNTbHOCTH,
BEPUIMHAMU KOTOPOTO SIBJSIIOTCSI COCTOSIHUSL IEUCTBUS, @ AYraMu - EPEX0/Ibl OT OJHOTO COCTOSHUS
JNEUCTBHUS K IPYTOMY.

OCHOBHBIM  HAINpPaBJIEHUEM  MCIOJb30BaHUSl  JUArpaMM  JAESTENbHOCTH  SIBIIAETCS
BU3yaJIU3allisl OCOOCHHOCTEW peanu3allui Omepaluii KJIacCcoB, KOTJa HEOOXOJUMO MPE/ICTABHUTH
QIrOPUTMbl HMX BBINOJHEHUSA. [IpM 3TOM KaXk/i0€ COCTOSHHE MOXET SBISATHCA BBINOJHEHUEM
orepali HEKOTOpOTo Kiacca JIM0Oo ee 4acTu, MO3BOJIsAs UCIOIb30BaTh AUAarpaMMbl JIeATENbHOCTH
JUTS OMTMCAHMSI peakluii Ha BHYTPEHHUE COOBITUS CUCTEMBI.

B xonrtekcre s3pika UML nmesrenbHOCTh (activity) TpencTaBisieT cO0OM HEKOTOPYIO
COBOKYIHOCTbh OTJEJIbHBIX BBIYMCICHUW, BBHINOJHAEMBbIX aBToMaToM. [lpu »>TOM OTHENbHBIE
3JIEeMEHTapHbIE BBIYMCIIEHUS MOTYT IMPUBOJUTH K HEKOTOPOMY pe3yJbTaTy WU JeHcTBUIO (action).
Ha nuarpamme nesarenbHOCTH OTOOpaXKaeTCsl JIOTHKA WIIH MOCIEI0BATENILHOCTD Mepexoia OT OJAHON
NeSITeIbHOCTH K JIPYroM, MPH 3TOM BHUMaHHE QUKCUPYETCS Ha pe3ysbTare aesTelbHOCTH. CaM ke
pe3yabTaT MOXET MPUBECTH K MU3MEHEHUIO COCTOSHHSI CHUCTEMbI WJIM BO3BPAIICHUIO HEKOTOPOTO
3HAYEHUS.

XoTs AuarpaMma JesiTeIbHOCTH MpeJHa3HauYeHa JUIsl MOJEIUPOBAHUS TIOBEICHUSI CUCTEM,
BpeMs B SIBHOM BHUJIE OTCYTCTBYET Ha 3TOM AUarpaMme.

Cocmosnue oeiicmeus

Cocrosinue neicTBusi (action state) sIBASETCS CHENHAIBHBIM CIIy9aeM COCTOSHUS C
HEKOTOPBIM BXOJHBIM JIEMCTBUEM U MO KpallHEd Mepe OJHHUM BBIXOISIIUM U3 COCTOSHUSA
MepexoioM. DTOT Mepexoi HESIBHO MPEAINoiaraeT, YTo BXOAHOE JEHCTBHE YXke 3aBepIIUIIOCH.
CocrositHue JeUCTBUS HE MOXKET HMETh BHYTPEHHUX NE€PEXOJ0B, MOCKOJIbKY OHO SIBJISIETCS
aneMeHTapHbIM. OOBIYHOE HCIIOJIb30BAHUE COCTOSTHHUS JIEHMCTBHUS 3aKIJIIOYAeTCs B MOJEIMPOBAHUU
OJTHOTO IIIara BHITIOTHEHUS alrOpuUTMa (MIPOLEAYPhl) HIIM TOTOKA yIIPABICHHSL.
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['paduuecku  cocTrosHHE  JecTBUS — M300pakaeTcs  (GUIYypoi,  HalOMHHAIOMIECH
IPSIMOYTOJBHUK, OOKOBBIE CTOPOHBI KOTOPOTO 3aMEHEHBI BBINYKIBIMH ayramu (puc. 1). Bayrpn
3TOM (PUTYpHI 3amMCHIBACTCS BBIpAXKEHUE JEHCTBHA (action-expression), KOTOPOE JOIKHO OBITH
YHUKAJIBHBIM B IIPEZeIax OJHON AUarpaMMmbl JIEsITeIbHOCTH.

[F’a3pa60TaTb nnaH npoema] [index = number+1 J

(a) npocToe AeiicTemMe (6) BbIpakeHue

Puc. 1. I'padmyeckoe n300paxeHNe COCTOSHUS JCHCTBUS

JlelicTBue MOKET ObITh 3allMCaHO HA €CTECTBEHHOM SI3bIKE, HEKOTOPOM IICEBJOKOJE WM
A3bIKE MPOrpaMMUpoBaHMsl. HUKaKMX JONOJHUTENBHBIX WM HESBHBIX OIPaHUYEHUM IIpU 3alucu
JNeUCTBUI He HakIajblBaeTca. PekoMeHAyeTcs B KadecTBE MMEHH IIPOCTOro JedcTBus
HCII0JIb30BaTh TIJIaroJl ¢ MOSICHUTENbHBIMU ciioBaMHu (puc. 1, a). Eciu xe nelictBue MoeT OBITH
IIPEJCTAaBICHO B HEKOTOPOM (hOpPMaJIbHOM BHUJE, TO LIE€IECOO0pPA3HO 3alucaTh €ro Ha TOM S3bIKE
IPOrpaMMHUPOBAHUS, HA KOTOPOM IPEAIOIaraeTcsi pealn30BbIBaTh KOHKPETHBIN MPoeKT (puc. 1, 0).

MHorna Bo3HUKAeT HEOOXOUMOCTb NPEICTABUTh HA JUarpaMMe JeATeIbHOCTH HEKOTOpOoe
CII0)KHOE JIEHCTBUE, KOTOPOE, B CBOIO OYEPE/lb, COCTOMT U3 HECKOJBKHUX 00JIe€ MPOCTHIX JEHCTBUH.
B sTroM ciydae MOXXKHO HCHOJNB30BaTh CHElMaibHOE 00O3HAYEHHWE TaK HA3bIBAEMOI'O COCTOSHUS
noxa-aestensHocTH (subactivity state). Takoe coctossHMe siBIsieTcss rpadoM JESTEIBHOCTH H
0003HayaeTcs crielranbHON MUKTOrpaMMOil B IPaBOM HIDKHEM YTy CUMBOJIA COCTOSIHUS AEUCTBUS
(puc. 2). DTa KOHCTPYKLUS MOXET MPUMEHSATHCS K JII00OMy 3ieMeHTy si3bika UML, xoTopblit
HOJICP>)KUBaeT '"BIOXEHHOCTh" cBoed cCTpykTypbl. [Ipu 3TOoM mnuKTOrpaMmMa MOXET OBITh

JOTIOJIHUTEIBHO IIOMEYEHA TUIIOM BJIIOKEHHOHN CTPYKTYPBI.
CHMEBEON

MaroToeuTs NPoAYKT COCTOAHKA
g:) nog-AeATenetHOCTH

[ OdopmuTe 2akaz l

Puc. 2. I'padudeckoe n300pakeHre COCTOSHUS TO/-AeITeTbHOCTH

Kaxnas mguarpamMmma JeATEIbHOCTH JIOJDKHA WMETh EAMHCTBCHHOE HAYaIbHOE W
€IMHCTBEHHOE KOHEYHOE COCTOsHUA. [Ipu 3TOM Kakhasl NesTeNbHOCTh HAUMHAETCS B HAYaJIbHOM
COCTOSIHUM W 3aKaHYMBACTCS B KOHEYHOM cOCTOsHHH. CaMmy JuarpaMMmy JeSTeIbHOCTH TPHHSTO
pacmojarate TakKuM 00pa3oM, YTOOBI JEHCTBHS ClieJ0Balld CBEPXY BHU3. B 3TOM ciydyae HauaibHOE
cocTostHUE OyIeT N300pakaThbesl B BEPXHEW YacTH JUArpaMMbl, a KOHEUYHOE - B €¢ HIDKHEH JacTu.

Ilepexooun

[Ipy moOCTpoeHWM IUArpaMMbl JESTCILHOCTH HCIIOJIB3YIOTCS TOJIEKO HETPHUITEPHbIE
Mepexo/ibl, T. €. TaKkue, KOTOpble CpabaThIBAIOT Cpa3y IOCJIE 3aBEPIICHUS ACSITEIbHOCTU WU
BBITIOJTHEHUSI COOTBETCTBYIONIETO JCHCTBHS. OTOT TMEpPEeXOd TEPEeBOAWT JICATEIBHOCTh B
MOCIIEAYIOIEe COCTOSTHUE Cpa3y, KaK TOJIBKO 3aKOHUYUTCS JACHCTBHE B MPEBIIyIEM cOCTOssHUU. Ha
JUarpaMMe TaKou mepexo.1 n300pa)kaeTcsl CIUIONTHOW JIMHUEH CO CTPEITKOH.

Ecnu u3 coctosiHus AeMCTBUSI BBIXOUT €IUHCTBEHHBIN MIEPEXOJI, TO OH MOXKET OBITh HUKAK
HEe MoMeYeH. Ecim e Takux MepexoJ0B HECKOJIBKO, TO CpaboTaTh MOXKET TOJBKO OJUH W3 HUX.
NMenHo B 3TOM ciy4ae Al KaKIOTO M3 TAaKUX IMEPEXOJO0B JIOJDKHO OBITH SIBHO 3alCcaHo
CTOPOXKEBOE YCIIOBHE B TPSIMBIX CKOOKax. [Ipum 3TOM il BCeX BBIXOMISIINX M3 HEKOTOPOTO
COCTOSIHHUS TIEPEXOJ0B JIOJDKHO BBHITIOTHATHCS TpeOOBaHHME MCTUHHOCTH TOJIBKO OJHOTO U3 HHX.
[TogoOHBII citywail BcTpedaeTcs TOrja, KOTZa IOCJIEeNOBAaTEIbHO BBHITIOMHSIEMAs JACSITEIBHOCTD
JOJDKHA pPa3feNUThCs Ha albTepHATHUBHBICE BETBM B 3aBUCHMOCTH OT 3HA4YEHHUS HEKOTOPOTO
MPOMEXYTOYHOTO pe3ysibTaTa. Takas CHUTyalnus TIOJIy4HJia Ha3BaHUE BETBJICHHS, a IS €e
0003HAYCHHSI IPUMEHSIETCS CIICIUATBHBINA CHMBOIL.

['padpuaecku BeTBIICHHE HA AUArpaMMe JIEITEIBHOCTH 0003HAYaeTCsl HEOOIbIIUM POMOOM,
BHYTPH KOTOPOTO HET HUKAKOTO TEKCTa. B 3TOT poMO MOXKET BXOAWUTH TOJIHKO OJHA CTPENKA OT
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TOTO COCTOSTHHSI JICHCTBHSI, IOCIE BBIMOJHEHHS KOTOPOTO TIOTOK YIPaBJICHUS JOJDKEH OBITh
NPOAOJKEH M0 OJHOM W3 B3aUMHO HCKJIIOYAIOMIMX BeTBEW. [IpMHATO BXOIAIIYIO CTPENIKY
IIPUCOEANHATh K BEPXHEHN WJIM JIEBOM BEPIIMHE CUMBOJIA BETBJICHUS. BBIXOASIINX CTPEIIOK MOKET
ObIThb /B€ MM OoJiee, HO JUIsl KaXJOW M3 HUX SIBHO YKa3bIBa€TCsl COOTBETCTBYIOLIEE CTOPOKEBOE
yciioBue B opMe OYIEBCKOTO BBIPAKEHUS.

B mpumepe (puc. 3) paccumrtbiBaercs oOIass CTOMMOCTb TOBapoOB, IMOKYIAaEeMBIX IIO
KPEIUTHOW KapTouke B cymepmapkere. Eciu 3ta crommocts mnpesbimaet $50, TO BBINOIHSETCS
ayTeHTU(UKALUs JMYHOCTH BiaJleNblia KapTouKu. B ciydyae nmonoxurenbHOM nIpoBepky (KapTodka
JCUCTBUTEIIbHAS) HIIH €CJIM CTOUMOCTh TOBApOB HE TpeBbImacT $50, MPOUCXOIUT CHITUE CYyMMBI CO
cueTa M OIUlaTa CTOMMOCTM ToBapoB. IIpum oTpunatenbHoM pe3ynbraTe (KapTouka
HEJEMCTBUTEIbHAS ) OIUIATHl HE IPOUCXOIUT, U TOBAP OCTAETCS Y POAABLIA.

Kak BUIHO M3 3TOro k€ pHUCYHKa, JOIYCKaeTcs MCIIOJIb30BaTh BMECTO CTOPOXKEBOI'O
yCIIOBHSL CIIOBO "HMHaue", yKa3bIBaIOIee HA TOT MEPEXOi, KOTOPbI JOKeH cpaboTaTh B CiIydae
HEBBIIIOJHEHHSI CTOPOXKEBOI'O YCIIOBUS BETBIICHMSL.

|
Buawcrwm o0beyyo cromuocts
TORAPOE

X jctoumects > 50§

S— el b —
AYTENTHENLMDOBETE SWaDCTY
BAAGSMAUA KPeRMTHON KeapTourR

A CAPTOH QERCTRVTE M v X

[cTommocTs <= S50$)

|
|, |
S, T — "’
Onnarmury CTOMMOCTA TORSDA
EPRAMTHOR C3pTOWON

l
“

Puc. 3 Pa3znuynple BapraHThI BETBICHUH HA AUarpaMMe JesITeIbHOCTH

Opnun u3 Hanboliee 3HAUMMBIX HEJIOCTATKOB OOBIYHBIX OJIOK-CXEM WIIH CTPYKTYPHBIX CXEM
QITOPUTMOB CBSI3aH C MPOOJIEMON M300paKEHUS MapalIeIbHBIX BETBEH OTACIIBHBIX BBIYMCICHHM.
[TockonbKy pacmapaiielrBaHUe BBIUMCICHHUI CYIIECTBEHHO MOBBIMIAET oOIIee ObICTponaeicTBHE
MPOTPaMMHBIX CUCTEM, HEOOXOIUMBI rpadUuecKre MPUMUTUBBI TSI PEICTABICHHUS MTapalIeTbHbIX
npoueccoB. B a3pike UML 1151 3TOM L€ UCTIONB3yeTCsl CIENUAIbHBIM CUMBOJI JUISl PA3fEeIeHUs U
CIMSTHUSL TapaJJIEIbHBIX BBIYMCICHUNW WM TOTOKOB YIpaBlieHUsS. TakUM CHMBOJIOM SIBIISIETCS
npsiMasl 4epToUKa.

Kaxk mpaBumo, Takas 4epTodka n300pakaeTcsi OTPE3KOM TOPU30HTAITHHOM JIMHUU, TOJIIMHA
KOTOPOW HECKOJBKO IIMPE OCHOBHBIX CIUIOLIHBIX JIMHUM JuarpaMmbl JaestenbHocTd. [Ipu stom
pasznenenue (concurrent fork) mmeer onuH BXOAIIUN MEPEX0l U HECKOJIBKO BBIXOAAMUX (puc. 4,
a). Cnusnaue (concurrent join), Ha0OOPOT, UMEET HECKOJIHKO BXOMSAIIUX IMEPEXOJOB H OJIUH
BeIXOIAIINN (pHC. 4, 0).

{a) pazpen (6) cnuAHuKe

Puc. 4.T'paduueckoe m300pakeHHE pa3ACICHHUS W CIUSHUS TapaUIeIbHBIX IOTOKOB
yIpaBICHUS

Hoposcku

JlmarpaMmbl J1eATETHHOCTH MOTYT OBITH HCHOJB30BaHBl HE TOJBKO JUIS CHEIH(PUKAIIUN
QJIITOPUTMOB BBIUMCIICHUI WIIM MOTOKOB YIIPAaBJICHUS B IPOTPaMMHBIX crcTeMax. He MeHee BaxHas
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o0racTb WX TPUMEHEHHUs CBs3aHa C MOJCTUPOBAHUEM OW3Hec-TpoleccoB. JlelicTBUTENBHO,
NEeATEIBPHOCTh JIFO00M KOMIaHWW ((DUPMBI) TaKXKe MPEACTABISIET COOOM HE YTO HHOE, Kak
COBOKYITHOCTH OT/AENBHBIX ICHCTBHIA, HAMPABJICHHBIX HA JOCTH)KCHHE TpPeOyemMoro pe3ylibrara.
OpHako TPUMEHHUTENBHO K OHM3HEC-TIPOLeccaM KEJaTelIbHO BBIMOJIHEHUE KaXI0Tro JeHCTBUS
aCCOLIMMPOBATh C KOHKPETHBIM IMOApPA3ACICHNEM KOMIIAaHUH. B 3TOM ciyuae mojapaszjeneHue Hecet
OTBETCTBEHHOCTb 3a pealln3allii0 OTAETIbHBIX JIEHCTBUM, a caM OM3HEC-TIPOLECcC MPEeACTaBIsAETCS B
BUJIE IEPEXOJIOB ICUCTBUM U3 OJHOTO NOAPA3ACIEHUS K JPYrOMY.

Jns monenupoBaHusi 3THX ocoOeHHocTeld B s3pike UML wucnonb3yercs crnenuaibHas
KOHCTPYKIIMsSI, TOJIyU4MBIIEE Ha3BaHWE JOpOXKH (swimlanes). Mmeercs B BuAy BH3yalabHas
aHaJIOTHs C IUIaBaTeNIbHBIMU JIOPOKKAMH B OacceilHe, €clii CMOTPETb Ha COOTBETCTBYIOLIYIO
muarpamMmy. Ilpu 3TOM Bce COCTOSIHUSL JCHCTBUS HA JUarpaMMe JESTEeIbHOCTH JENsATCA Ha
OTJENbHBIE TPYIIbI, KOTOpPbIE OTAEISAIOTCA APYr OT Jpyra BEpTUKAJIbHBIMU JIHHUSIMH. JIBe
COCEJIHME JIMHUU U 00pa3yIoOT IOPOKKY, a IPYIIa COCTOSIHUN MEXAY STUMHU JTUHUSMHU BBIOJIHSAETCS
OTIEIBHBIM TOApa3acIcHreM (OTAEI0M, TPYIIIOH, OTaeIeHueM, GUIHAIOM) KoMIaHuu (puc. 5).

HaszBanusa noapasneneHuid SIBHO yKa3bIBalOTCS B BEPXHEW yacTu JNOpOKKH. IlepecekaTs
JUHUIO TOPOKKU MOTYT TOJIBKO MEPEX0/Ibl, KOTOPbIE B 3TOM Ciiydae 0003HAYarOT BBIXOJ MU BXOJ
MOTOKA YIPABJICHUS B COOTBETCTBYIOIIEE ToOJpa3jencHue kommnaHuu. [lopsimok cienoBaHus
JIOPO’KEK HE HECET KaKOW-TMOO0 ceMaHTHYeCKON MHGOpMAalUd U ONpPENeNseTcs COOOpaKeHUsIMU
y1noOcTBa.

Otpen_1 Otpen_ 2 Otpen_3

C )
C )
)

AN |
5 [

AOPOXKKK HA AWarpamme 4eATenbHOCTH

Puc. 5. BapuanTt nuarpaMmbl J€ATEIIBHOCTH C JOPOKKAMU

B xkadectBe mnpumMepa paccMOTpUM (parMeHT AuarpaMMbl JeSTEIbHOCTH TOPTOBOM
KOMITAaHUH, OOCIYXKHBAIOIIEeH KIMEHTOB 1o Tenedony. IlompaszneneHussMu KOMIAHUHU SIBISIOTCS
OTJeN npreMa U 0pOPMIICHUS 3aKa30B, OTACI MPOAaXK U CKIIA/.

OTUM  TOJpa3feieHusiM OyayT COOTBETCTBOBATH TPU JOPOKKH Ha JMarpamme
NeSTeNbHOCTH, KaXKJIas U3 KOTOPBIX CHEHU(UIUPYET 30HY OTBETCTBEHHOCTH MOpa3neicHus. B
JAHHOM Ciy4ae JauarpaMma JesiTeIbHOCTH 3akjilo4yaeT B ce0e He TOJbKO HH(POpMalUI O
MOCIIEI0BATEIHLHOCTH BBIMOJIHEHUS Pabouux NEHCTBUIM, HO U O TOM, KaKoe W3 MoJpa3felieHui
TOProBOM KOMITAHUH JIOJIKHO BBITIOJHATH TO WIIM HHOE JeicTBHe (puc. 6).
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Puc. 6. ®parMeHT 1uarpamMMsbl JesTEIbHOCTH JUIsl TOPTOBOW KOMITAHUU

Oovexmul

B ofmeMm cinyuyae neiicTBUs Ha JuarpaMme JESTEIbHOCTH BBIIOJHSIOTCA HaJl TEMHU WU
WHBIMU 00beKTaMH. JTH 00BEKTHI JTMOO MHUIUUPYIOT BHINIOJIHEHUE JIEHCTBUMN, TMOO ONpPEICISIOT
HEKOTOPbI pe3ynbTaT 3Tux AeWctBuil. IIpu 3ToM neiictBus cnenu@UUUPYIOT BBI30BBI, KOTOpBIE
NepeaarTcs OT OAHOTO oOBeKkTa rpada nesTenbHOCTH K apyromy. [IockoiabKy B TakoM pakypce
OOBEKTHI UI'PAIOT OIPENCIIEHHYIO POJIb B IOHMMaHHUM Ipolecca AeATebHOCTH, MHOTJa BOZHUKAET
HE00XOAMMOCTH SIBHO yKa3aTh WX Ha IUArpaMMe JeSTeIbHOCTH.

Jis rpaduueckoro mpeacTaBieHUs OOBEKTOB HCHOJIB3YIOTCA NPSIMOYIOJIBHUK Kiacca, C
TEM OTJIWYMEM, YTO HMMs OOBEKTa noauepkuBaercs. Jlajee mocie MMEHM MOXKET YKa3bIBaThCs
XapaKTepUCTHKA COCTOSIHMS OOBEKTa B MpPsAMbIX CKOOKax. Takue NpsAMOYrojJbHUKH OOBEKTOB
MPUCOEANHSIOTCS K COCTOSIHUSIM JEWCTBUS OTHOILIEHHWEM 3aBUCUMOCTU NMYHKTUPHOW JIMHUEH CO
crpenkoi. COOTBETCTBYIOIIAs 3aBUCUMOCTD OIPENENIIeT COCTOSIHME KOHKPETHOIo OOBeKTa IMocie
BBITIOJTHEHUS IPEAILIECTBYIOIIErO AEHCTBHUSL.

Ha pumarpamme nesTeNbHOCTH € JOPOXKKAMH DACHOJIOXKEHHE OOBEKTa MOXKET HMETh
HEKOTOPBIM JOMOJHUTENIBHBIN CMBICI. A UMEHHO, €CIM OOBEKT pacloyioKEeH Ha TpaHMIe ABYX
JIOPOKEK, TO 3TO MOXKET 03HA4YaTh, YTO MEPEXOJ K CIEAYIOLIEMY COCTOSIHUIO IEHCTBUS B COCEHEN
JIOPO’KKE aCCOLIMUPOBAH C TOTOBHOCTHIO HEKOTOPOTO IOKYMEHTA (0OBEKT B HEKOTOPOM COCTOSIHHH).
Ecnu ke 00BeKT LIETMKOM pacIoyioKeH BHYTPH JIOPOKKH, TO U COCTOSIHHE 3TOTO 0OBEKTA LIEIUKOM
ONpPEAEIISIETCS NEUCTBUAMM JAaHHON JOPOKKH.

Bo3zBpamasice kK npeaslaylieMy IpuMepy ¢ TOProBOM KOMITAHUEHN, MOYKHO 3aMETUTh, YTO
LEHTPaJbHBIM OOBEKTOM IIpoliecca MPOJNAXH SBISETCA 3aKa3 WIM BEpPHEE COCTOSHHE €ro
BBINOJIHEHUS. BHavyane 10 3BOHKA OT KJIMEHTA 3aKa3 Kak OOBEKT OTCYTCTBYET M BO3HMKAET JIMIIb
rocJie Takoro 3BoHka. OHAKO ATOT 3aKa3 €lle He 3alOoJHEH J0 KOHI[A, TOCKOJbKY TpedyeTcs ele
no100paTh KOHKPETHBIN TOBap B oTAelne npojaax. [locine ero moAroToBKH OH NepeaaeTcst Ha CKIaj,
r7ie BMECTE C OTITYCKOM TOBapa 3aka3 OKOHYaTellbHO Joodopmisercs. Hakonel, mocie noaydeHus
MOJTBEPXKAEHUST 00 orulate ToBapa 3Ta HMH(OpMAaIUsS 3aHOCUTCA B 3aKa3, M OH CUUTAETCs
BBITIOJTHEHHBIM U 3aKpbIThIM. JlaHHAsE HHpOpMAIUS MOKET ObITh MpecTaBlieHa rpad)uyecKu B BHUIE
MOJU(UIIMPOBAHHOTO BapUaHTa JUarpaMMBbl AeITEIbHOCTH ATOH K€ TOProBoi KoMnanuu (puc. 7).
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OTREN NDUEMA M

odopune SRKASO. oraen npopax cxnan

NpieaTs 3ak23
3 ToBIP

Puc. 7. ®parment quarpammbl AeSITEIbHOCTH TOPrOBOM KOMIAHUH ¢ 00BEKTOM-3aKa30M

B 3akiroueHue creayer OCTAaHOBUTHCS HAa HEOOXOAMMOCTH CHHXPOHHU3ALWHU OTIEIBHBIX
NCHCTBUIM Ha AuarpamMme NesTeNIbHOCTH. Takas HeoOXOJUMOCTh BO3HHKAET BCAKHI pa3, Koraa
NapajuleJIbHO BBINOJIHSEMbIE JEHCTBUS OKa3bIBalOT BIMSHME Ha JApYyr Ha apyra. Ha nuarpamme
NESTeNbHOCTH  HHUKAKUX  JIOMOJHUTENbHBIX O0003HAYeHH HE HCIONb3YeTCs, MOCKOIBKY
CUHXPOHHM3ALMs MapajlIelbHbIX MPOIECCOB MOXKET OBITh peaii30BaHa C IMOMOUIbI IEPEX0JI0B
"pazeneHue-ciausHue".

Jlnarpammbl JeATENbHOCTH UIPAIOT BAXKHYIO POJb B MOHUMAHUHU IPOLECCOB pealu3aluu
QITOPUTMOB BBIIIOJIHEHUS ONEpalMil KJIACCOB M MOTOKOB YIPaBJICHUS B MOJICIUPYEMOU CHUCTEME.
Vcnonp3yembie JUIst ATOH LENH TPAJAUIIMOHHBIE OJOK-CXEMBI alTOPUTMOB OOIATAIOT CEPhE3HBIMU
OTpaHUYEHUSIMU B MPEACTABICHUU NapaJIeIbHBIX MPOLECCOB U UX CHHXpoHM3auuu. [Ipumenenune
JIOPO’KEK U 0OBEKTOB OTKPBIBAET JIOMOJHUTENIbHBIE BO3MOXKHOCTH Il HArJIs,AHOTO MPECTABICHUS
OM3HEC-TIPOLIECCOB, O3B0 CHeUU(UIMPOBATh AEATENbHOCTh MOJAPA3JEIEHUl KOMIAHUN U
bupm.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. U3yuuth TEOpETHYECKYIO HHPOPMALIUIO.
Ha ocHOBe NpHUBEAEHHBIX NPUMEPOB PACCMOTPETH OCHOBHBIE IPHUHLUIIBI IOCTPOEHUS
JUarpaMM KJ1acCOB, COCTOSIHUS U JACSATEIHLHOCTH Ha OCHOBE si3bika UML.
[To BapuaHTy 3aaH1s TOCTPOUTH JUATPAMMY KJIACCOB.
[TocTpouts quarpamMmy COCTOSIHUU.
[TocTpouts muarpamMmy nesTEIbHCTH.
B snexTponHOM BHJIe 0popMHTE KpAaTKUI OTUYET O BBIOJIHEHHOM padoTe.
Crnatb BBINOJHEHHYIO paboTy.

N

Noobkow

®opma npeacTaBieHus pe3yabTara:
[TocTpoeHHBIE qUAarpaMMBbI, OTYET O padoTe.

Kpurepum ouenku:

OTnu4HO - paboTa BHINOIHEHA MOJIHOCTHIO, 6€3 OIMOO0K, ClIeNaH U CJJaH OTYeT.

Xopomo - paboTa BBHIMOJHEHA TOJHOCTBIO, C HE3HAYUTEIHHBIMH OIIMOKAMU WJIH
HETOYHOCTSAMH, CAEIaH U CJJaH OTYET.

Y 10BNETBOPUTENBHO - paboTa BBINIOJIHEHA HE MOJHOCTHIO, CO HE3HAUUTEIbHBIMU OLIMOKAMU
WJIM HETOYHOCTSIMHU, OTUET HE C/IJIaH WJIU C/IeJIaH YaCTHUYHO.

HeynosnerBopurensHo - paboTa He BBINOIHEHA.
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JlabopaTopnasi padora Ne 4 IlocTpoeHne 1uarpaMMbl KOMIIOHEHTOB M FeHepalus KoJa

Heab: 03HAKOMUTHCS C METOAOJOTHEH MOJAETUPOBAHUS JUAarpaMMbl KOMIIOHEHTOB M Ha
ocHoBe a361ka UML

Bbinosinus padory, Bel Oynere:

ymembs:

- OCYIIECTBIIATH [TIOCTAHOBKY 3aJ1a4 10 00paboTke nH(pOpMaInH;

- POBOJUTH AHATIN3 MIPEIMETHON 00IacTH;

- OCYILECTBISITH BBIOOP MOJEIM U CPEICTBA MOCTPOSHUS HH(OPMALMOHHOW CHCTEMBI U
MPOTrPaMMHBIX CPEJICTB.

- IPOEKTUPOBATH U pa3pabaThIBaTh CUCTEMY IO 33JaHHBIM TPEOOBAHUAM U CHEIU(PUKALUSIM.

- UCITOJIB30BAaTh MECTOAOJIOIUIO A3bIKA UML AJIL MOACIIUPOBAHUA JUAarpaMMbl KOMIIOHCHTOB.

MarepunanbHoe obecrnieyeHue:
[TepcoHanbHBIN KOMIIBIOTED
3ananne:
1. O3HaKOMHTBCS C TEOPETUYECKUM MATEPHAIIOM.
2. O3HaKOMHTBCS C METOJIOJIOTHEH MOCTPOSHHS TUarpaMMbl KOMITOHEHTOB
3. BbIMONIHUTE NOCTPOCHKE UArpaMMbl KOMIIOHEHTOB.
4. Cpnaiite BBIIIOJTHEHHYIO paloTy.

Kparkue TeopeTuyeckue cBeJeHHA:

Bce paccmoTrpeHHble paHee guarpaMmbl OTpa)Kald KOHLENTYyaJdbHbIE aCHEKThl MOCTPOEHUS
MOJIJIM CUCTEMbl M OTHOCHJIMCH K JIOTMYECKOMY YpOBHIO mpejcTaBieHus. OcoOeHHOCTh
JIOTUYECKOTO IMPEICTABICHUS 3aKJII0YaeTcs B TOM, YTO OHO ONEPUPYET MOHATUSMHU, KOTOPHIE HE
UMEIOT CaMOCTOSITENIbHOTO MAaTepUajbHOrO BOIUIOIIEHUS. JIpyrumMu ciloBamMH, pa3iHuHbIe
AJIEMEHTHI JIOTUYECKOI0 MPEJICTaBICHUS, TaKue KaK KJIacChl, aCCOLMAIMM, COCTOSIHUS, COOOIIECHNUS,
HE CYILECTBYIOT MaTepHaibHO WK (pu3ndecku. OHM JMIIb OTPAXKAIOT HaIlle HOHUMaHHE CTPYKTYpPbI
(u3MYECKOI CUCTEMBI UJIH ACTIEKTHI €€ TOBEACHMUS.

OCHOBHOE Ha3HAa4Y€HHE JIOTMYECKOIO MPEACTaBICHHSI COCTOUT B AHAIM3E CTPYKTYPHBIX U
(YHKIIMOHAJIBHBIX OTHOLIEHUM MeXAy 3JeMEeHTaMH Mojenu cuctembl. OIHAaKO s CO3JaHUs
KOHKPETHOW (PM3UYECKOM CUCTEMBbl HEOOX0IMMO HEKOTOPHIM 00pa30M pean30BaTh BCE IEMEHTHI
JIOTUYECKOT0 MPEJCTABICHUS B KOHKPETHbIE MaTepHajbHble CYHIHOCTU. [l omMcaHus Takux
pEaIbHBIX CYIIHOCTEH NpeJHa3HAa4eH IPYroil acleKT MOJEIbHOTO IPEICTaBICHMs, a MMEHHO
¢bu3nyeckoe npeacTaBIeHUEe MOJEIH.

YroObl MOSICHUTH OTIMYUE JIOTUYECKOTO M (PU3MUECKOro IMpeJICTaBICHUH, pacCMOTPUM B
o0Imux Yeprax mporecc pa3pabOTKH HEKOTOPOW MpOrpaMMHONM cUCTeMbl. Ee HCXOaHBIM
JIOTHYECKHM TIPEJICTABIEHUEM MOTYT CIY)KUThb CTPYKTYpPHBIE CXEMbl AJITOPUTMOB M MPOLEIYD,
onucaHus UHTEP(PENCcOB 1 KOHIIETITYaJIbHbIE CXeMbI 0a3 TaHHBIX.

HeoOGxoauMeiMu  3eMeHTaMHd  (U3MYECKOr0  MPEICTABICHHUS  CHUCTEMBl  SIBISIOTCA
UCIIOJIHAEMbIE MOJYyJIH, OMOJIMOTEKH KJIacCOB MW MpPOLENYp, CTaHJIAPTHBIX TIpapuuecKux
uHTepdeiicoB, (GaiiaoB 6a3 TaHHBIX.

Takum 00pa3oMm, TONHBIM MPOEKT MPOrPaMMHOM CHCTEMbI MpPENCTaBIsIeT CcOOOM
COBOKYITHOCTb MOJIENeil JIOTH4ecKoro 1 (pu3M4eckoro mpeacTaBIeHUH, KOTOPBIE JOJKHBI OBITh
coriacoBaHbl Mexy coboit. B s3eike UML mnsa ¢usnueckoro mpeacTaBiaeHUss MOAENEH CHCTEM
UCTOJB3YIOTCS TaK Ha3blBaeMble Oouazpammul peanusayuu (implementation diagrams), KoTopsle
BKJIIOYAIOT B ce0sl JBE OTHEIbHbIE KAaHOHWYECKHE JuarpamMmbl: JIHarpaMMy KOMIIOHEHTOB H
JMarpaMMy pa3BepThIBAHUS.

/luarpaMMa KOMIIOHEHTOB, B OTJINYHE OT paHEe PACCMOTPEHHBIX JAMArpaMM, OMHCHIBAET
0COOEHHOCTH (PU3UYECKOTO TPEACTaBICHUS CUCTeMbl. JluarpamMma KOMIIOHEHTOB I103BOJISET
ONPENICJINTh APXUTEKTYPY pa3pabaTblBA€MOMl CHCTEMBI, YCTAaHOBUB 3aBHUCHUMOCTH MEXAY
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MPOrPaMMHBIMH KOMITOHEHTAMH, B POJH KOTOPHIX MOKET BBICTYNATh WCXOTHBIA, OWHAPHBIA U
UCHONHSAEMBIN KoJI. Bo MHOTHX cpenax pa3paboTKy MOYJIb UM KOMIIOHEHT COOTBETCTBYET (ailiy.
[IyHKTHUpHBIE CTpPEJIKH, COCIHUHSIOIIME MOJIYJH, MMOKAa3bIBAIOT OTHOLIEHHS B3aMMO3aBHCHMOCTH,
AQHAJIOTUYHBIE TEM, KOTOpPbIE MMEIT MECTO IPU KOMIMJISLUUU HCXOJHBIX TEKCTOB IPOrPAMM.
OCHOBHBIMU TpaQUUECKHUMH JJIEMEHTAMH JUarpaMMbl KOMITIOHCHTOB SIBJISIOTCS KOMITOHEHTBI,
uHTEpQEChl 1 3aBUCUMOCTU MEX]Ty HUMHU.

JlnarpaMmma KOMIIOHEHTOB pa3pabaThIBaeTCs VIS CIEAYIONINX Ieeil:

1. Bwusyanuzauuu oOuieil CTpyKTypbl HCXOAHOTO KO/Ia TPOrPaMMHOM CHUCTEMBI.

2. Cnernudukanuy UCTIOJTHAMOTO BapHaHTa IPOTrPAMMHOMN CHCTEMBI.

3. OOecrnieueHHUss MHOTOKPAaTHOTO HCMOJIb30BAaHUS OTIENbHBIX (ParMEHTOB MPOTPAMMHOIO
KOJ1a.

4. llpencraBieHus KOHIENTYalbHOU U GU3NYECKOM cxeM 0a3 TaHHBIX.

B paspaborke nuarpaMM KOMIIOHEHTOB YYacTBYIOT KaK CHUCTEMHBIC aHAJIWTHKU U
apXUTEKTOPBI, TaK U MPOrpaMMHCTHI. /[narpamMmma KOMIIOHEHTOB OO€CIEYMBAECT COTJIACOBAHHBIN
MepexoJl OT JIOTUYECKOro TPEACTABICHHS K KOHKPETHOW peajau3alud Tpoekta B ¢dopme
nporpaMMHOro koja. OJHM KOMIIOHEHTBI MOTYT CYHIECTBOBAaTh TOJIBKO Ha 3Tale KOMIWIALUU
MPOrPAaMMHOI0 KOJa, APYTrHe - Ha 3Tale€ €ro UCIOJHEHHS. /[marpamMMa KOMIIOHEHTOB OTpa)Kaer
oOmiye 3aBUCHUMOCTH  MEXJIy KOMIIOHEHTaMH, paccMaTpuBas TMOCJIEeIHHE B  KayecTBE
KJ1accu(hUKaTOPOB.

Komnonenmut

Jis mpencraBieHus (QU3MYECKHX CYIIHOCTeW B si3bike UML mpumeHsieTcs CrieluaibHBIN
TEPMHUH - KOMIOHEHT (component). KoMImoHEeHT peann3yer HEKOTOphIi Habop HHTEpEHCOB U
CIlY’)KUT sl o0mmero OoOO3HA4YeHHUs HJIEMEHTOB (pu3mueckoro mpencraBieHuss moaenu. Jlis
rpadUyecKoro MpeiCTaBICHUSI KOMIIOHEHTa MOJKET HCIIOJIb30BAaThCA CHEIHMANbHBIA CHUMBOI -
MPSIMOYTOJIBHUK CO BCTaBJICHHBIMH CJI€Ba JIBYMs Oojiee MEJIKUMH MPsSMOYrojibHMKaMu (puc. 1).
BuyTpu 00beMIIIONIEero NpsSMOYTOJIbHIKA 3aMMChIBACTCA UM KOMIIOHEHTA U, BO3MOXKHO, HEKOTOpast
nonogHuTenbHass  uHGopmanusa. M3o0paxeHue 3TOro CHMBOJA MOXET  HE3HAYUTEIBHO
BapbUPOBATHCS B 3aBUCHMOCTH OT XapaKkTepa aCCOLUUPYEMOM ¢ KOMIOHEHTOM HH(OpMAIIHH.

B wmeramonenu s3pika UML  KOMIOHEHT sBISETCS TOTOMKOM Kiaccupukaropa. OH
MIPEIOCTABIIAECT OPTaHU3AIUIO B paMKax (PU3NYECKOTO MaKeTa aCCOIMUPOBAHHBIM C HUM JIEMEHTaM
mozaenu. Kak kmaccudukatop, KOMIIOHEHT MOXET HMETh TaKKe€ CBOM COOCTBEHHBIE CBOMCTBA,
TakHe KaK aTpuOyThI U OTEepaIiu.

main exe
system: control di
{eepcra=1 1.01}

(@) (6)

Puc. 1. I'padmueckoe nzobpakeHrne kKoMrnoHeHnTta B s3pike UML

Tak, B mepBom ciyuae (puc. 1, a) ¢ KOMIIOHEHTOM YPOBHSI 9K3EMIUISIpA CBA3BIBAECTCS TOJIBKO
€ro uMmsi, a BO BTOpoM (puc. 1, 6) - 1ONOJTHUTENHLHO UMSI [TaKeTa U IOMEYEHHOE 3HaYCHHE.

VMst KOMITOHEHTa MOJIYMHAETCS OOLIMM MPaBUIaM MMEHOBAHHS 3JIEMEHTOB MOJIENH B S3BIKE
UML u moxer cocTosiTh U3 J1000ro ymcia OykB, HU(P U HEKOTOPHIX 3HAKOB INpEHNUHAHMSL.
OTnenbHBIM KOMIIOHEHT MOXeET OBbITh MPEICTaBlIeH HAa YPOBHE THIA WM HA YPOBHE SK3EMILIIpA.
Xots ero rpaduueckoe n3o0pakeHHe B 00OMX CilydasX OJMHAKOBOE, MpaBuia 3alHCH HWMEHU
KOMIIOHEHTa HECKOJBKO OTINYAIOTCS. ECIM KOMIOHEHT NpEeACTaBIsSETCS HAa YpOBHE THUIA, TO B
KauyecTBE ero MMEHHU 3alKChIBAETCS TOJIBKO UMS TUIIA C 3arjiaBHON OYKBBI.

Ecnn ke KOMIIOHEHT MpeNCTaBisIeTCS Ha YPOBHE JK3EMIUIIpA, TO B KauyeCTBE €ro UMEHHU
3anuchIBaeTCs <uMs KoMrnoHeHTa ":' umst TunaX Ilpu 3ToM Bes cTpoka UMEHHU MTOAYEPKUBAETCS.

B kadecTBe NpOCTHIX HMMEH IPHUHATO MCIIOJIB30BaTh HMMEHAa HCHOJHAEMBIX (aiiaoB (c
yKa3aHUEM paclIMpeHUs eXe TIO0cCie TOYKU-PA3JeNuTeNs), MMeHa IUHAMUYECKUX OubimoTrek
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(pacuupenue dll), mmena Web-ctpanun (pacmmpenue html), uMeHa TEeKCTOBBIX (hailioB
(pacuupenus txt winm doc) unu ¢aiinos cnpasku (hip), umMeHa daitios 6a3 nanueix (DB) win nmena
(baiiioB ¢ NCXOAHBIMU TEKCTaMHU IporpaMM (paciupenus h, cpp s s3sika C++, pacupenue Java
JUTs si3bIKa Java), CKpunTh (pi, asp) U ap.

ITockosbKy KOHKpETHasl peajin3alysi JOrM4ecKoro MpeacTaBIeHUs] MOIEIN CUCTEMBI 3aBUCUT
OT HCHOJBb3YEMOI0 IMPOTrPAMMHOIO MHCTPYMEHTapus, TO M MMEHAa KOMIIOHEHTOB OyayT
OIIPEIENIATHCS OCOOCHHOCTSIMA CHHTAKCHCA COOTBETCTBYIOIIETO S3bIKa MPOTPAMMHUPOBAHUS.

Buanl koMIIoHEeHTOB

[TockOMbKY KOMIIOHEHT KakK 3JEMEHT (U3WYECKOH pealn3alud MOJENU MpPEeACTaBiIsIeT
OTAENbHBIH MOAYJIb KOJA, MHOIJA €ro KOMMEHTUPYIOT C YKa3aHHUEM JOIOJIHHUTENBbHBIX
rpadMUecKuX CHMBOJIOB, WILTIOCTPUPYIOIIUX KOHKPETHBIE 0COOEHHOCTH ero peanmuzanuu. CTporo
rOBOps, 3TU JIOMNOJHUTENIbHbIE O0O3HAYEHMs Uil NPUMEYaHUil He crneuuUIMpPOBAaHbI B A3bIKE
UML. OgHako MX INpHUMEHEHHUE YIpPOIIaeT NOHMMAaHME JuarpaMMmbl KOMIIOHEHTOB, CYILECTBEHHO
MOBBIIIAS HAIVIAAHOCTh (U3NYECKOIro IpeiacTaBieHHs. HekoTopsle M3 TakMX OOLIEPUHSTHIX
0003HaYCHHH JIs1 KOMITOHEHTOB N300paskeHbI HIDKE (pHC. .2).

B si3p1ke UML BBIZIETISIFOT TPU BUJa KOMIIOHEHTOB.

e Bo-nepBbiX, KOMIIOHEHTHl pPa3BEPTHIBAHUSA, KOTOpPbHIE OOECIEUMBAIOT HENOCPEICTBEHHOE
BBIMOJIHEHUE CUCTeMOM cBouX (yHKUMHA. TakuMu KOMIOHEHTaMH MOTYT OBITh
JTMHAMUYECKH TIO/IKIItoYaeMblie Ondnmoreku ¢ pacmupenuem dll (puc. 2, a), Web-crpanuibt
Ha sI3BIKE Pa3METKH TUIIepTeKcTa ¢ pacmmpenueM html (puc. .2, 6) u ¢ainsl crpaBKU C
pacwupenuem blp (puc. 2, B).

e Bo-BTOpBIX, KOMIIOHEHTHI-paboure MpoAyKThl. Kak mpaBuiio - 3T0 Qailibl ¢ UCXOIHBIMU
TEKCTaMH MIPOTpaMM, HarpuMmep, ¢ pacmupenusmu h wmm cpp s s3eika C++ (puc. 2, ).

e B-Tperbux, KOMIIOHEHTHI UCIIOJIHEHUS, IPEICTABISAIONINE UCTIOJIHUMbIE MOAYIHN - (Qailibl C

pacmmperueM exe. OHr 0003HAYAFOTCS OOBIYHBIM 00Pa30OM.
dialog dil index.html context hip main.cpp

n

Puc. 2. BapuanTsl rpagudeckoro n300paxkeHusi KOMIOHEHTOB Ha IUarpaMMe KOMITIOHEHTOB

Humepdpeiico

Crnenyrommm 5JIEMEHTOM JHUarpaMMmbl KOMIIOHEHTOB SIBJISIIOTCS WHTepdercel. B obmem
ciydae uHTepdeiic Tpaduyecku HU300pakaeTcs OKPYKHOCTBIO, KOTOpas COEOUHSETCS C
KOMITOHEHTOM OTpPE3KOM JMHUU 0e3 cTpenok (puc. 3, a). [Ipu aTom mmst uHTepdeiica, KoTopoe
00s13aTeNTbHO JOJKHO HAYMHATHCS C 3arfiaBHOM OykBbI "I", 3amuchIBaeTCs psOM C OKPY>KHOCTBIO.
CeMaHTHYECKH JIMHUA O3HAYaeT pean3aluio naTepgeiica, a Hamuue HHTepencoB y KOMIIOHEHTa
03HAYaeT, UTO JAHHBIM KOMIOHEHT Peau3yeT COOTBETCTBYIOIIHNM HaOop MHTEp(hEenCcoB.

J— IDialog main.exe

{  manexe ( >

| S5

|Application
"uHTepdenc”
tDialog
IConnection
(a) (6}

Puc. 3. I'padmueckoe nzobpakeHne nHTep(HeicoB Ha JuarpaMMe KOMIIOHEHTOB
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Jlpyrum crmocoOoM MpencTaBiieHUs] HHTepdeiica Ha quarpaMMe KOMIIOHEHTOB SIBIISIETCS €T0
n300pakeHUE B BUJE NPSIMOYTOJbHHUKA Kjacca CO CTepeoTHrnioM "uHTepdeic" W BO3MOKHBIMU
CeKIUsMU aTpuOyToB U omepammii (puc. 3, 6). Kak mnpaBmio, 3TOT BapuaHT 00O3HAUCHUS
UCIOJNIb3YETCS JUIsl MPEACTaBICHUS BHYTPEHHEW CTPYKTypbl HHTepdeiica, KOTopas MOXKET ObITh
BaYKHA JUJIS peaIu3alyuy.

IIpu pa3paboTke MPOrpaMMHBIX CHUCTEM HHTepdelchl 00ecrneyuBaloT HE TOJBKO
COBMECTUMOCTb Pa3JIMYHBIX BEPCUH, HO U BO3MOXHOCTb BHOCUTbH CYIIECTBEHHbIE M3MEHEHUS B
OJIHU YacTH MPOTPaMMBbl, HE U3MEHSS JIpyrue ee yacTu. Takum oOpa3om, Ha3HaueHUE UHTephencoB
CYIIECTBEHHO IIUpe, 4YeM creuudukanus B3aUMOACUCTBUS C IIOJIb30BATENIIMH  CHUCTEMBI
(axTepamu).

3asucumocmu

3aBUCUMOCTh HE SIBJISIETCS accOLMalued, a CIyXKHUT JUIsl MpeACTaBlIeHUS TOJIbKO (QakTa
HaJIM4Yusl TAaKOM CBSA3M, KOTJa W3MEHEHHE OJHOIO 3JIEMEHTAa MOJEJIM OKa3bIBAeT BIMSHUE WIN
MPUBOJUT K HM3MEHEHHIO APYroro sjemMeHta mojenu. OTHOLIEHHE 3aBUCHUMOCTH Ha JUarpamme
KOMIIOHEHTOB HM300pa’kaeTcs IyHKTHPHOW JMHHUEH CO CTPENKOH, HAampaBJICHHOW OT KIMEHTa
(3aBUCUMOTO 3JI€MEHTAa) K UCTOYHUKY (HE3aBUCUMOMY 3JIEMEHTY).

3aBUCUMOCTM MOTYT OTpa)kaTh CBSI3M MOJyJiel MporpaMmbl Ha JTale KOMIWIILIUM U
reHepanuu OOBEKTHOrO Koja. B apyrom ciydae 3aBUCMMOCTh MOXKET OTpa)kaTh HallMyhe B
HE3aBHCUMOM KOMIIOHEHTE OIIMCaHHI KJIaccoB, KOTOPbIE UCIHOJIb3YIOTCS B 3aBUCUMOM KOMIIOHEHTE
JUIS CO3JIaHUSl COOTBETCTBYIOIIMX OOBEKTOB. I[IpuMeHUTENbHO K [OuarpaMme KOMIIOHEHTOB
3aBHCUMOCTH MOTYT CBSI3bIBATh KOMIIOHEHTHI 1 UMIIOPTUPYEMBIE 3TUM KOMIIOHEHTOM HHTEP(EHCHI,
a TaKKe pa3IMYHbIC BUIBI KOMIIOHEHTOB MEXy COOOH.

B nmnepBom ciydae pHCYIOT CTpEIKYy OT KOMIIOHEHTA-KJIMEHTa K HMIIOPTUPYEMOMY
untepdeiicy (puc. 4). Hamuume Takol CTpeNKH O3HAYaeT, YTO KOMIIOHEHT HE pealnu3yeT
COOTBETCTBYIOLINIA MHTEpQEiiCc, a UCMOIB3YyeT €ro B MpOIecce CBOErO BBINMOMHEHHS. [Ipudyem Ha
ATOW K€ JuarpaMMe MOKeT NPUCYTCTBOBAaTh U JAPYrol KOMIIOHEHT, KOTOPBIH peaau3yeT 3TOT
untepdeiic. Tak, Hanpumep, H300paK€HHBIM HMXKEe (parMeHT AuarpaMMbl KOMIIOHEHTOB
IpeACTaBiIsieT HH(GOPMAIMIO O TOM, YTO KOMIIOHEHT C HMMEHeM 'main.exe" 3aBUCHUT OT
umnoprtupyemoro unrepdeiica I Dialog, koTopslii, B CBOIO 04epesb, pean3yeTcsi KOMIIOHEHTOM C
uMeHeM "image.java'. JI7s BTOporo KOMIOHEHTA TOT ke MHTep(ENc ABISIETCS SKCIIOPTHPYEMBIM.

l main. exe image java
IDialog

OMNRUBRVE 338U0CUMOCIMY OMAOWGHYE PeaNuIaLVY
Puc. 4. ®parmeHT nuarpaMMbl KOMIIOHEHTOB C OTHOIIEHUEM 3aBUCUMOCTH
Jpyrum cnydaemM OTHOLIEHMsS 3aBUCHMOCTH Ha JHarpaMMe KOMIIOHEHTOB SIBIISIETCS
OTHOIIIEHNE MEXKy Pa3INYHBIMU BUJIaMU KOMIIOHEHTOB (puc. 5). Hamnuue mogo06HOM 3aBHCUMOCTH
O3HAYaeT, YTO BHECEHHWE W3MEHEHHWW B MCXOJHBIE TEKCTHl MPOrPAMM WM JUHAMUYECKHUE
OMOIMOTEKH TPHUBOJAUT K W3MEHEHHSM CamMoro KOMIOHEHTa. [Ipu sToM xapakTep HU3MEHEHUH
MOJKET OBITH OTMEYEH TOMOJIHUTEILHO.
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conext.nip

—

B

- - -
main exe T

Puc. 5. I'padmdeckoe n300paxeHre OTHOLICHHS 3aBUCUMOCTH MEXTy KOMITOHEHTaMH

Hakownerr, Ha quarpaMMe KOMIIOHEHTOB MOT'YT OBITh MPECTABICHBI OTHOIICHHSI 3aBUCUMOCTH
MCKAY KOMIIOHCHTaAMU W PCAIM30BAHHBIMHU B HHX KJIACCaAMMH. Ora I/IH(bOpMaL[I/ISI HUMECT BAXHOC
3HAYEHHE I 0OECIEeYCHUsT COTTIAaCOBAHUS JIOTMYECKOTO M (PM3MUYECKOTO MPEICTABICHUI MOICTH
cucreMsl. Pasymeercs, U3MEHEHUs B CTPYKTYpE ONMCAHUM KJIACCOB MOT'YT IIPUBECTH K U3MEHEHUIO
KOMITOHeHTa. Hmke nmpuBOomuTCs ()parMEeHT 3aBUCHMOCTH MOJOOHOTO pPoja, KOrja HEKOTOPBIH
KOMIIOHEHT 3aBHCHUT OT COOTBETCTBYIOIIUX KJIACCOB.

main exe

g

7 | N
7~ | ~
I

- ~

P y BESN
I_ Knacc_A I L.'S\icc_s ] l Knacc_B f

Puc. 6. I'paduueckoe nzodpakeHre 3aBUCUMOCTH MEX/1y KOMIIOHEHTOM U KJIacCaMu

Crnenyer 3aMeTUTh, YTO B JJAaHHOM CJIy4yae U3 JMarpaMMbl KOMIIOHEHTOB HE CIEIYET, YTO
KJIacChl pealu30BaHbl 3TUM KOMIIOHEHTOM. Eciam TpeOyercss MOAYEpKHYTb, YTO HEKOTOPBIN
KOMIIOHEHT peaJn3yeT OTHEeJIbHbIE KIJACChl, TO /AJs 00O03HAYEHUS KOMIIOHEHTa HCIOJIb3YeTCs
pacIIMpEeHHBI CUMBOJ MPSAMOYTOIbHUKA. [Ipy TOM NpsAMOYroJbHUK KOMIIOHEHTA JIEIUTCS Ha JBE
CEKIUU TOPU30HTAIBHOM JMHUEH. BepXHss cexuus CiIyXUT A 3alicu MMEHM KOMIIOHEHTa, a
HYDKHSAS CEKIMS - 1711 YKa3aHusl IOMOJIHUTENbHOW HHpopmanuu (puc. 7).

system:control di
{sepcra=11.01})

]

peanuayat
Knacc_A
Knace_B
Knace B

Puc. 7.T'paduueckoe u300pakeHHE€ KOMIOHEHTA C JOMOJHUTEIBHOM HWHGOpMAIEH o
pean3yeMbIX UM Kiaccax

BHyTpu cuMBOJa KOMIIOHEHTa MOTYT H300paXkaTbCs JApPYrue 3JIEMEHTH rpaduueckoit
HOTAIlUM, TaKWe KaK KIacchl (KOMIOHEHT YpPOBHS THIA) WM OOBEKTHl (KOMIIOHEHT YpPOBHS
sK3eMIUIsIpa). B 3TOM cimydae cHMBOJT KOMITOHEHTa N300paXkaeTcsi TAKUM 00pa3oM, 4TOOBI BMECTUTD
9TH JIOTIOJHHUTENbHBIE CHUMBOJIBI. Tak, Hampumep, U300paKEHHBIM HUXKE KOMIIOHEHT (puc. 8)
SIBJIIETCS DK3EMILIIPOM U peaiu3yeT TPU OTAEIbHBIX OOBEKTA.
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I rouTpornep 1 Kowtponnep

Qwanor

BYT eHTUDUKALNA] [ovck

1
—

Puc. 8.T'paduueckoe u300pakeHHE KOMIIOHEHTa YPOBHS OJK3EMIUIAPA, PEAU3YIOIIETO
OTJIeNIbHbIE OOBEKTHI

OOBEKTBI, KOTOpPBIC HAXOJATCS B OTACILHOM KOMIIOHEHTE-3K3EeMIUIIpe, H300paKaroTcs
BJIO)KEHHBIMM B CHMBOJI JaHHOrO KoMmIiloHeHTa. [logoOHasi BIOXKEHHOCTh O3HA4aeT, 4TO
BBITTOJIHEHUE KOMITOHEHTA BJICYET BBHIMOJIHEHUE COOTBETCTBYIOUIMX OOBEKTOB. [pyruMH CIOBaMH,
CYLIECCTBOBAHME KOMIIOHEHTa B TEUYEHHWE BPEMEHH HCIOJHEHHsS] MpPOrpamMmbl 00ecreynBacT
CYLIECTBOBAHME, @ BOBMOXHO, U JOCTYII BCEX BJIOKEHHBIX B HETO 00beKTOB. UTO Kacaercs qocryna
K JTUM OOBEKTaM, TO OH MOXET OBbITh JOMOJHUTEIHHO CHEeUU(PUIUPOBAH C MOMOUIBIO
KBaHTHU(QUKATOPOB BUIUMOCTH, MOJOOHO BHUIUMOCTU MakeToB. CoJepKaTelbHbI  CMBICT
BUJIUMOCTH MOKET OTIMYATHCSA AJI PA3IMUHBIX BUOB [TaKETOB.

PazpaboTka amarpaMmbl KOMIIOHEHTOB IPEIIONaracT HMCIOJIb30BaHUEe HMH(OpPMAKUU KakK O
JIOTUYECKOM TMPEACTABICHUU MOJIEIH CHUCTEMBbl, TaKk U 00 OCOOEHHOCTAX ee (PUINYECKOM
peanu3anun. Jlo Hayana pa3pabOTKH HEOOXOAWMO MPHUHATH PEHICHUS O BIOOPE BBHIYUCIHUTEIBHBIX
mw1aTGopM U OMEPalMOHHBIX CHUCTEM, Ha KOTOPBIX MPEANOJaraeTcsi pealu30BbIBATH CHCTEMY, a
TaKXe 0 BHIOOPE KOHKPETHBIX 0a3 JaHHBIX U S3BIKOB MTPOrPaMMHUPOBAHUSI.

[Tocre 3TOro MOKHO MPUCTYMATh K OOIIEH CTPYKTypU3allMu AMArpaMMbl KOMIIOHEHTOB. B
MIEPBYIO OYepelb, HEOOXOANMO PEIINTh, U3 KaKUX (U3NUECKUX ydacTel (¢ailioB) OyaeT coCTosTh
nporpaMMHasi cucreMa. Ha sTom sTame cienyer oOpaTUTh BHUMAaHHME Ha TaKyl peallu3alluio
CHCTEMBI, KOTOpas obecreunBana Obl HE TOJIBKO BO3MOKHOCTh IIOBTOPHOI'O MCIOJIb30BaHUS KO/ 3a
CUeT PALMOHAIBHOM JIEKOMIIO3UIIMM KOMIIOHEHTOB, HO M CO3JaHME OOBEKTOB TOJIBKO MIpU HUX
HEO0OXOJIUMOCTH.

ITocne oOmel cTpykTypu3anuu (U3NYECKOro MpPeJCTaBIEHUs] CUCTEMBl HEOOXO0JIUMO
JOTIONTHUTh MOJIeNb WHTepdeiicaMu u cxemamu 0a3bl JaHHBIX. [Ipu paspaboTtke uHTEp(dEiicoB
cieayer oOpaliaTh BHUMaHHE Ha COIJIacOBaHHE (CTBIKOBKY) Pa3MYHBIX YacTed HpOrpaMMHOMN
cucTeMbl. BkiltoueHue B MOJIEb CXeMbl 0a3bl TaHHBIX MPEANOoIaraeT CHelUPUKALUI0 OTAEIbHBIX
TaOJIUI] ¥ yCTAaHOBJICHNE MH(POPMAILIMOHHBIX CBSI3eH MEX Ty TaOIMLIaMu.

Hakonen, 3aBepmiaroluii 3Tam I[OCTPOEHMS] JHMAarpaMMbl KOMIIOHEHTOB CBsi3aH C
YCTQHOBJICHMEM M HAHECEHHWEM Ha JuarpaMMmy B3aUMOCBS3eH MEXIY KOMIIOHEHTaMH, a TakKKe
OTHOIICHUH peanu3alyi. OTH OTHOIICHUS JOJDKHBI WIIOCTPUPOBATh BCE Ba)KHEHININE acCIEKThI
¢u3nveckoil peanuzalMd CHCTEMBI, HAUWHAS C OCOOCHHOCTEW KOMITWJISALIMU HMCXOIHBIX TEKCTOB
MpPOrpaMM M 3aKaH4YMBas MCIIOJIHEHUEM OTJIEIbHBIX YacTe MPOrpaMMbl HA ATAle €€ BBINOJIHEHUS.
Jns  3TOM 1eaum MOXXKHO —MCIIONB30BaTh pasiidYHbe BHJBI I'paUuyecKoro H300paxKeHus
KOMITOHEHTOB.

JluarpamMmma KOMIIOHEHTOB, Kak IPaBMUJIO, pa3pabaThIBae€TCsl COBMECTHO C JHarpaMMoOin
pa3BepThIBaHUSA, Ha KOTOpOM IMpenacTaBiseTcss HHbopManus o (U3HUECKOM pa3MelleHun
KOMIIOHEHTOB TMPOTPaMMHON CHCTEMBbI IO €€ OTHeNbHBIM Yy31aM. OcoOEHHOCTH MOCTPOEHUs
JMarpaMMbl pa3BepThIBaHUS OyIyT paCCMOTPEHBI B CIICAYIOIIEH TIaBe.

Ilopsinok BbINOJTHEHHS PA0OTHI:
1. U3yuuth TEOpETHYECKYIO HHPOPMAIIHIO.
2. Ha ocHoBe mpuBeNEHHBIX MNPUMEPOB PACCMOTPETh OCHOBHBIC MPHHIIMIIBI TOCTPOCHUS
JrarpaMMbl KOMITOHCHTOB.
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3. Ilo BapumanTy 3aaHus TOCTPOHMTH AMArpaMMy KOMIIOHEHTOB [UI COOTBETCTBYIOLICH
MH(POPMAITMOHHOW CHCTEMBI.

B snektpoHHOM BUie 0popMuUTE KpAaTKUil OTUET O BHIIOJIHEHHOM padoTe.

Crnatb BBINOJIHEHHYIO padoTy.

ok~

®opma npeacraBiaeHus pe3yJabTara:
[TocTpoeHHble quUarpaMMel, OTYET O padoTe.

Kpurepun onenkmn:

OTinyHO - paboTa BBINOIHEHA MTOJIHOCTHIO, 0€3 OINOOK, C/IENIaH U CIaH OTYET.

Xopomo - paboTa BBHINOJHEHA TMOJHOCTBIO, C HE3HAYUTEIbHBIMH OLIMOKAMHU WM
HETOYHOCTSAMM, CJI€JaH U C/IaH OTYET.

VY 10BIETBOPUTENHHO - pab0Ta BBIOJIHEHA HE MOJHOCTHIO, CO HE3HAYUTEIBHBIMHU OIIMOKaAMH
WJIM HETOYHOCTSIMU, OTUET HE C/IEJIaH WUJIU C/IeJIaH YaCTHUYHO.

HeynosnerBopurenbHo - paboTa HE BBINOIHEHA.
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JlabopaTopnasi padora Ne 5 IlocTpoenne quarpaMMbl HOTOKOB JAHHBIX M TeHePalUs KOJa

Heab: 03HAKOMUTHCA C METOJOJIOTUENH MOJICTUPOBAHUS TUAarpaMMbl TOTOKOB JTAHHBIX U Ha
ocHoBe a361ka UML

Bbinosinus padory, Bel Oynere:

ymemp:

- OCYIIECTBJISITh TIOCTAHOBKY 3a/1a4 110 00paboTke HHGOpMAIIIH;

- POBOJUTH AHATIN3 MIPEIMETHON 00IacTH;

- OCYIIECTBIISATh BHIOOP MOJEIM W CPEACTBA IMOCTPOCHHS HH(POPMAIIMOHHON CHUCTEMBI H
MPOTrPaMMHBIX CPEJICTB.

- MPOEKTUPOBATH U Pa3pabaThIBaTh CUCTEMY IO 3aJaHHBIM TPEOOBAHUSAM U CIICIU(PUKALIHSIM.

- UCTIOJIb30BaTh MeTotooruio s3eika UML niis MogenrpoBanust 1uarpaMmsbl MOTOKOB.

MarepunanbHoe obecrnieyeHue:
[TepcoHanbHBIN KOMITBIOTED
3aganue:
1. O3HaKOMHTBHCS C TECOPETUUYECKUM MaTEPHATIOM.
2. O3HaKOMHTBCS C METOIOJIOTHEN MOCTPOSHHS JUArpaMMbl IOTOKOB JJAHHBIX
3. BBINONMHUTE MOCTPOCHUE AUATPAMMEBI ITOTOKOB JIaHHBIX.
4. Cpnaiite BBIIIOJTHEHHYIO paloTy.

Kpartkue TeopeTruyeckne cBeleHUs:

Mopnens cuctembl B JAMarpaMMe IOTOKOB JAHHBIX IIPEJCTABIAETCS B BUAE HEKOTOPOU
MH(OPMALIMOHHONW MOJENH, OCHOBHBIMH KOMIIOHEHTaMH KOTOPOM SIBJISIOTCS Pa3lMYHBbIE MMOTOKU
JaHHBIX, KOTOpBIE NEPEeHOCAT WHGPOpPMAIMIO OT OAHOM moacucTeMbl K apyroi. Kaxkmas us
MOJICKCTEM BBIMIOJIHSAET OMpPEJIEIICHHBIE MPEo0Pa30BaHMsI BXOJIHOTO IMOTOKA JAHHBIX M IepenaeT
pe3ynbTaThl 00paboTKHU MH(OPMALIMU B BUJIE TIOTOKOB JAHHBIX JIJISl IPYTUX MOJICUCTEM.

OCHOBHBIMU KOMITIOHEHTaMH AUarpaMM MOTOKOB JAHHBIX SIBJISIOTCS:

1. BHemIHUE CyIIHOCTH

2. HaKOMWTENH JAHHBIX WM XpaHWIHIIA
3. mporiecch

4. TIOTOKU JaHHBIX

5. CHCTEMBI/TIOICUCTEMBI

BHemHss CymIHOCTH TMpencTaBiIsieT co00M MaTepHuanbHBIM OOBEKT WM (U3MUYECKOE JIHIIO,
KOTOpbIE€ MOTYT BBICTYNaTh B KaueCTBE MCTOYHMKA WM MpHeMHHMKAa HHpopmauuu. OnpeneneHue
HEKOTOPOTr0 OOBEKTa WM CHUCTEMBl B KayeCTBE BHEIIHEW CYIIHOCTH HE SBISETCS CTPOTO
(¢uKkcupoBaHHBIM. XOTS BHEIIHSSA CYIIHOCTh HaAXOAMTCS 3a IpeaesaMH T'paHHI] paccMaTpUBaeMOn
CUCTeMBI, B IIpollecce aibHEHIIero aHalin3a HEKOTOpbIe BHEIIHHE CYIIHOCTH MOTYT OBITh
MepEeHeCceHbl BHYTPb JAMAarpaMMbl Mojenu cucteMbl. C Apyroil CTOPOHBI, OTHAEIbHBIE MPOIECCHI
MOTYT OBITH BBIHECEHBI 3a MpPEIENbl JUarpaMMbl M TPEACTABIEHBl KAaK BHEIIHWE CYIIHOCTH.
[IpuMmepamMu BHEIIHUX CYIIHOCTEM MOTYT CIY>KUTh: KJIMEHTbl OPraHU3alliy, 3aKa3uruKH, IEPCOHAI,
MOCTaBUIUKH.

Bremssis cymHocTs 0003HaUaeTCst MPSMOYTOJIBHUKOM € TE€HBIO (pHC. 2.15), BHYTpHU KOTOPOTO
yKa3bpiBaeTcsi ee uMdA. llpy 3ToM B KadyecTBE HWMEHHM PEKOMEHAYETCS HCIOIb30BaTh
CYLIECTBUTENILHOE B HMEHHUTEIBbHOM Iajieke. VHOrna BHEIIHIO CYIIHOCTh HAa3bIBAIOT TaKkKe
TEPMUHATOPOM.

MMA

BHELUHENR CYLLHOCTH

Puc. 1 U3o0paxenue BHENIHEH CYIIIHOCTH Ha JUarpaMMe MOTOKOB JaHHBIX
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Hakonurenb MaHHBIX WIM XpaHWJIMILE MPEACTABISAECT COO0H abCTpaKTHOE YCTPOMCTBO WU
croco0 XpaHeHHs MHpOpMaluy, IepemMelaeMol Mexay npoueccamu. Ilpeamosaraercs, 4rto
JTaHHbIE MOXKHO B JIFOOOH MOMEHT MOMECTHTH B HAKOIMTENb M Yepe3 HEKOTOpPOE BpEeMs U3BJICUb,
npuyeM (Qu3nYecKue CrocoObl MOMELIEHUS U U3BJICUEHUs JaHHBIX MOTYT OBbITh NPOU3BOJIBHBIMH.
Haxonurenb 1aHHBIX MOXET OBITh (PU3MYECKH PEaNTn30BaH Pa3IMYHBIMKU CIIOCO0aMH, HO Haubosee
4acTO MPEAINoNaraeTcsi €ro peaausauus B JJIEKTPOHHOM BHUAEC Ha MAarHUTHBIX HOCHUTEISX.
Haxonurenb JaHHBIX Ha JuUarpaMMe MOTOKOB JaHHBIX W300paskaeTcs MPSIMOYTOJIBHUKOM C JIBYMS
nonsmu (puc. 2). IlepBoe nose ciayXUT A yKa3aHus HOMEpa WM WIEHTU(UKATOPA HAKOIUTEIs,
KOTOpBI HauumHaercsi ¢ OykBbl "D". Bropoe mone ciayxut g ykazaHuss uMmeHu. [Ipu stom B
KauecTBE MMEHM HAKOIMTEIS PEKOMEHIYETCS HCIOJIb30BaTh CYIIECTBUTEIBHOE, KOTOPOE
XapaKTepU3yeT CIoco0 XpaHEeHUs] COOTBETCTBYIOLIECH HHPOpMALIUH.

Mane Homepa L~ | MNone MMEHW HAKONWTENA
HaKONWTENA

Puc. 2 N300paxxeHne HaKonuTes Ha JuarpaMMme MOTOKOB JaHHBIX

[Tpouecc mpezncraBiseTr co0OW COBOKYITHOCTH OIEpalMii MO MPeoOpa30OBaHHIO BXOIHBIX
MIOTOKOB JJAHHBIX B BBIXOHBIE B COOTBETCTBUU C ONPEACICHHBIM aITOPUTMOM HJIH MPABHIIOM. XOTS
¢Gu3MUeCKH TpOLEcCC MOXKET OBITh peaTu30BaH pPa3IMYHBIMH CIIOcCOOaMH, HambOoliee YacTo
HoJ[pa3yMeBaeTCsl MporpaMMHas peasn3aius npouecca. [Iporecc Ha auarpaMme MOTOKOB JAaHHBIX
n300paxkaeTcs MPSIMOYTOJILHUKOM C 3aKpPYTJICHHBIMH BepIinHaMu (puc. 3), pa3aeieHHBIM Ha TpH
CeKIIMM WM TIOJs TOPWU3OHTAIBHBIMH JHHUSMH. [lome Homepa mpormecca CIYKUT s
uaeHTH(UKAIMU TToceHero. B cpennem mose ykaspiBaeTcs UMs mporecca. B kadecTtBe mMeHH
PEKOMEHJIOBAaHO  HCIOJNB30BaTh IJIarol B HEONpeneNeHHOH ¢opme ¢ HEOOXOAUMBIMU
nononHeHusAMHU. HibkHee mone coiepKUT yKkazaHue Ha crioco0 (Gpu3nyeckoi peann3aluy npouecca.

Mone Homepa Npouecca

Mone umenu npouecca

Mone umenn puanyueckoi
peanuzauuu npoyecca

Puc. 3 M306paxeHune npoiecca Ha uarpaMMe OTOKOB JJaHHBIX

NupopmaninonHass MOJENIb CUCTEMBI CTPOUTCS KaK HEKOTOpas Mepapxuueckas Cxema B BUJE
TaK Ha3bIBAEMOW KOHTEKCTHOW AMarpaMMbl, Ha KOTOPOM MCXOJIHAs MOJENb IOCIEA0BaTEIbHO
IPEJCTABIACTCd B BHJE MOJENIHM IIOJCHCTEM COOTBETCTBYIOIMX IPOLECCOB IPeoOpa3oBaHUs
naHHbIX. [Ipu 3TOM nojcucTemMa UM cucTeMa Ha KOHTeKCTHOW quarpamme DFD uzo0paxaercs Tak
e, KaK U TPOIECcC — IPSIMOYTOJIbHUKOM C 3aKpPYTJICHHBIMU BepIIUHAMU (puc. 4).

p <

Mone HOMEpE NOLCHCTEMEI

Mone umeHu noacUcTemebl

Mone UMEHW NPOEKTUPOBLLMKA
noACHCTEME]

\
Puc. 4. 300paxeHue nocucTeMbl Ha AMarpaMMe MOTOKOB JaHHBIX
[ToTox naHHBIX OMpejaenseT KaueCTBEHHBIN XapakTep HH(OpMaluu, NepegaBaeMoil uepes
HEKOTOpOE COEIWHEHHE OT HWCTOYHMKA K TPUEMHHKY. PealbHBI IOTOK JaHHBIX MOXKET
nepeaaBaTbCsi MO CETH MEeXAy JBYyMs KOMIbIOTEpAaMHM WM JIIOOBIM JIPYTHM  CIIOCOOOM,
JOIyCKAOIINM U3BJICUCHHE TaHHBIX M UX BOCCTaHOBJIEHUE B TpeOyeMoM ¢opmare. [ToTox maHHBIX
Ha JarpaMMe HM300pakaeTcsl JIMHUEH CO CTPEeNKOW Ha OJHOM M3 €€ KOHIIOB, NPH TOM CTpeJKa
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MOKAa3bIBAET HANPaBIIEHUE MOTOKA NaHHBIX. KaXKIplil MOTOK JAHHBIX UMEET CBOE€ COOCTBEHHOE MM,
OTpakarolllee ero CoAepKaHue.

Takum 00pazom, HHPOPMALMOHHAS MOJEIb CHCTEMBI CTPOUTCS B BHJE JUArPaMM IOTOKOB
JaHHBIX, KOTOpbIE rpapUUecKH MPEJICTaBISIOTCS C HCIOIb30BAaHUEM COOTBETCTBYIOIIEH CHCTEMBI
ob0o3HaueHnid. B KauecTBe mpumepa pacCMOTPUM YIPOUICHHYIO MOJEINb IPOIEecca IMOTyYSHHS
HEKOTOPOM CyMMBbl HaJUYHBIMH 1O KPEIUTHOW KapTOuKe KIMEHTOM OaHka. BrHemnumun
CYIIHOCTSIMU JaHHOTO MPUMEpA SBISIOTCS KIMEHT 0aHKa U, BO3MOXKHO, CIy)Kaliii 0aHKa, KOTOPBII
KOHTPOJMPYET IMpolecc OOCHyKHMBaHUA KIMEHTOB. Hakomurtenem AaHHBIX MOXET ObITh 0Oa3za
JaHHBIX O COCTOSIHUM CUYETOB OTACIbHBIX KIMEHTOB O0aHka. OTAeIbHBIE TOTOKU JAHHBIX OTPAXKAIOT
XapakTtep mnepeaaBaeMoil uHGoOpManuU, HEOOXOAMMOHM Il OOCITy)KMBaHMS KIMeHTa OaHKa.
CooTBeTCTBYIOIIAsE MO/IETh IS JaHHOTO TIpUMepa MOKET OBITh MPEICTaBlICHa B BHJIE TUArPaMMBI

IIOTOKOB JJaHHBIX (pHC. b).

NaHHEE 0 KpeAWTHOR
KAPTONKS
YATEHTE | 11

Coobuienue o ssinaue
CYMM HANMIHEMM

Caywauimi
Bawxa

Kanenr

Cymma Mporokon
Bauka ’ P

HANMUHBIMKA obonysu-
Butaats xamenry BannA
cymmy

HEANIHEIMI

TepMuHan banka
(Barvomar)

3anpoc 0 COCTOAHMM Dakneie no
TEKYU(RTO CHETa TEKYWeMYy CNeTy
KNHena KNMENTS

I ) IBasana»mm CYETOR

Puc. 5. Ilpumep auarpaMMbl MOTOKOB JIaHHBIXJUIS MpOIEcca MOIYyYEHUs] HEKOTOPOM CyMMBI
HaJUYHBIMHU 110 KPEAUTHOU KapTOYKe

ITopsinok BbINoJIHeHUs padoThI:

N3yuuTh TeopeTnueckyro nHGOPMAIIHIO.

2. Ha ocHoBe mNpHMBEIEHHBIX MPHUMEPOB PACCMOTPETh OCHOBHBIE NPHHLMUIBI MOCTPOSHHS
JFarpaMMbl TIOTOKOB.

3. Ilo BapmaHTy 3a7aHusi TOCTPOMTH JHAarpaMMy IIOTOKOB JJISi COOTBETCTBYIOLIEH

MH(OPMALIMOHHON CUCTEMBI.

B snexktpoHHOM BUjie opopMuTe KpaTKUil OTUET O BHIIOJIHEHHOM padoTe.

CnaTh BBIIIOJIHEHHYIO padoTy.

=

ok~

®opma npeacraBiaeHus pe3yJabTara:
[TocTpoeHHble qUarpaMMel, OTYET O paboTe.

Kpurtepun onenkmn:

OTnu4HO - paboTa BBIMOJIHEHA TTOJHOCTHIO, 0€3 OMMOO0K, C/IeaH U ClIaH OTYeT.

Xopommo - paboTa BBHIMOJTHEHA TOJHOCTBIO, C HE3HAYUTENIBHBIMH OINMUOKAMU WK
HETOYHOCTSMH, C/IENIaH U CIaH OTYET.

Y IOBNETBOPUTENBHO - paboTa BBIMOIIHEHA HE MOJHOCTHIO, CO HE3HAUUTEILHBIMH OIIMOKaMU
WA HETOYHOCTSAMH, OTUET HE CJIEJIaH WIIM ClIEJIaH YaCTHYHO.

HeynoBneTBoputensHo - paboTa HEe BBIMOTHEHA.
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Tema 5.2.2. Pa3padoTka n moandukanns nHGOPMALMOHHBIX CHCTEM
IIpakTnyeckas padora Ne 1 O6ocHoBaHHe BHIOOPA TEXHUYECKHUX CPeICTB.

Ienb: 03HAKOMUTHCSI C OCHOBHBIMH ITPUHIMIIAMU BbIOOpA TEXHUUECKHUX CPENCTB B IIPOLIECCE
MPOEKTUPOBAHUSI UHPOPMALIMOHHOM CHCTEMBI, HAYYUTHCS OCYLIECTBIIATH OOOCHOBaHHE U BBIOOP
TEXHUYECKUX CPECTB

Beinosinus patdory, Bel Oyaere:

ymemb:

- IPOBOJIUTH aHAJIN3 MIPEIMETHOM 001acTH;

- pacrno3HaBaTh 3ajJadyy W/WIM MpoOiieMy B HPOGECCHOHAIBHOM H/WIM COLHAIBLHOM

KOHTEKCTE;

- OCYILECTBIIATH BBIOOP MOJEIH U CPEACTBA IIOCTPOCHUS HHPOPMALIMOHHONW CUCTEMBI;

- OCYIIECTBIIATH BBIOOP TEXHUYECKHX CPEACTB AJIsi paObOTHI MPOTPaMMHOTO 00ECTICUECHHUS

- B3aUMOJEHCTBOBATh C KOJUIEraMH, pyKOBOJCTBOM, KIMEHTaMHU B XOJ€ Mpo(hecCHOHAIbHON

NeSITENIbHOCTH;

- IOHUMATh TPeOOBaHUS U ONPAB/BIBATH OKUIAaHUS KIIMEHTOB/paboToaTeNs

MarepunanbHoe obecrnieyeHue:

[TepcoHanbHBIN KOMITBIOTED
3aganue:
1. O3HaKOMHTBCS C TEOPETUYECKUM MATEPHATIOM.
2. PaccmoTtpers 3aaHue, COCTaBUTh ONMCAHUE MTPEIMETHON 00J1acTh
3. Cozpath JOKYMEHT OOOCHOBAaHHUSI BBIOOpPA TEXHHUYECKUX CPEACTB HO KOHKPETHOMY
3aJIaHUIO.
4. CpaiiTe BBIIOTHEHHYIO PaboTy.

Kparkue Teopernyeckue cBeieHUS:

OOu1yro CTpyKTYypy MHGOPMALMOHHON CHUCTEMBI MOXHO pacCMaTpHUBaTh KaK COBOKYIHOCTb
00ecneurBaOIINX MOJCUCTEM: TEXHUUECKON U MPOrpaMMHOI.

Texnuveckoe odecneyeHne - TO KOMIIJIEKC TEXHUUECKUX CPEICTB, MPEJHA3HAYECHHBIX IS
SKCIUTyaTalu HMHGOpMalMOHHONW cucTteMbl. OCHOBHAsl CIIO)KHOCTh IpPH BBIOOpE TEXHUYECKOIO
o0ecredyeHus - 3TO TO, YTO CYIIECTBYET LB Psii IPSIMBIX U OOpaTHBIX CBA3EH MEXIY CHCTEMaMH
TEXHUYECKOTO U TEXHOJOTMYECKOro oOecreyeHusl. TO MPOSBISETCS Kak BO BIMSHUM KOMILIEKCA
anmnapaTHO-IIPOTPAMMHBIX CPEACTB Ha IPOEKTHUPYEMbIH TEXHOJOTMYECKMM NpOLECC, TaK U B
00paTHOM BJIMSIHMM TEXHOJIOTMYECKOI0 IpolLiecca Ha alnapaTHO-IporpaMMHOe o0ecriedeHue.

Taxoxe Ha BHIOOP KOMIUIEKCA TEXHUUECKUX CPEJCTB pa3padOTaHHON CHCTEMBbl BIMSET HAabop
(GyHKIMI, KOTOpBIE JOJIKHA PEaJu30BbIBaTh CHCTEMa MU METOJbl XpaHeHHUs] MHPOpMaluu. Y4ecTb
BCE XapaKTEPUCTHKHU INPH BbIOOpE TEXHUYECKHX CPEJCTB MPAKTUUYECKH HEBO3MOXKHO. O/HAaKoO Ha
OCHOBE aHajau3a 3ajlay, aJrOpUTMOB HUX pEIIEHUs, BXOJHBIX MNOTOKOB HMH(OpPMAIMH MOXKHO
orpeneNuTh TpeOoBaHUA K HAOOpPYy OCHOBHBIX TEXHHYECKHUX XapaKTEPUCTHK, OOECIEUHMBAIOLIMX
9KCIUTyaTalUI0 CUCTEMBI, U B JAIIbHEHUIIIEM COCTaBUTh MEPEUeHb TEXHUUECKUX CPEJICTB.

B nmepByro ouepenp A8 ITHX IeNed NPOBOJUTCS aHAIW3 TPEIMETHOH 0O0JacTH.
OmnpenensitoTcst LeNu CO3/1aHus U Ha3HAYE€HHUE CUCTEMBI.

Cpenu GakTOpoB, BIUSIONIMX HAa BEIOOP TEXHUUYECKOTO 00ECIEUeHHS], MOYKHO BBIJICIUTh:

1. CoBMecTumoOCTh - ammapaTHas W IpOrpaMMHasi COBMECTHUMOCTb CO CTaHAAPTHBIMU
1aThopMaMH.

2. CocTaB TEXHOJIOTMYECKHUX OMNEpaluii  BBOJA/BBIBOJa JAaHHBIX  (MCTOJIB30BaHUE
CKaHHUPYIOLIUX YCTPOICTB, ClEl. 1aTYNKOB, IpadONOCTpOUTENEH, pa3IMYHBIX IPUBOJIOB).

3. AnnapatHble TpeOOBaHUS UCIOIB3YEMOIO IPOrPAMMHOT0 OOECTIeUEHUSI.

4.OproHomuueckue TpeOoBaHMs (HampuMmep, paspelaromas CIoCOOHOCTh M 4acToTa
0OHOBIIEHUS N300paKEHHUST MOHUTOPA).
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5. DOxoHOMUYEcKHE (PaKTOPHI (OI0OIKETHOE OTPAaHUUYCHHE Ha 3aKYIKY TEXHUKH).

6. Texnonormvyeckue TpedboBaHus Kk moanaepxke padotsl ¢ JIBC (mamumume b0 oTCyTCTBHE
CETEBBbIX KOHTPOJIEPOB, CTAHAAPT U TUI MOAIEPKUBAEMOI CETH).

7. O6BeMbI 00pabaThIBaEMBbIX JAaHHBIX U TPEOOBAHUS K CKOPOCTH UX 00PabOTKH.

Take cpeau (akTopoB A BbIOOpa TEXHHYECKOTO OOECHEYEHUs CHCTEMBl MOXKHO
MEPEYUCIIUTD: CTOUMOCTh MPHOOPETEHUS TEXHUYECKUX CPEICTB; CTOMMOCTb HCIOJB30BaHUS
TEXHUYECKHUX CPEJICTB; HA/ICKHOCTh TEXHUYECKHX CPEACTB U CPOK CIIYKOBI; yIOOCTBO KOMILIEKCA
TEXHUUYECKUX CPEJCTB; MPOU3BOAUTEIbHOCTD U ObicTponeiicTBue KTC u apyrue.

Ilopsinok BbINOJIHEHUs padOTHI:

1. UByuuth TeOpeTHYECKYyI0 HHPOPMAIIHIO.
2. CocTaBUTh JOKYMEHT OOOCHOBAaHHUS M BbIOOpAa TEXHHUYECKUX CPEACTB AJIS SKCILTyaTalluu
MH(OPMALIMOHHON CUCTEMBI IO KOHKPETHOMY 3a/1aHUI0.
3. CtpykTypa u cOCTaB JOKYMEHTA!
1) TlonHOE HAMMEHOBAHUE CUCTEMBI.
2) llenu n Ha3HAYCHHE CHCTCMBI.
- B nensax onmcath OCHOBHBIE I1€NIH, KOTOPBIE JOJKHBI OBITH JOCTUTHYTHI B IpoOIiecce
OKCILTyaTaI[l CUCTEMBI.
- B Ha3HaueHuU cUCTEMBI MPEJCTABUThH MEPEUCHb PEIIaeMbIX 3a7au.
3) CrpykTypa KOMIUIEKCA TEXHUYECKUX CPEIICTB.
- Onucatb OCHOBHBIE MPUHIUIIBI PAOOTHI CUCTEMBI, KOTOPBIE COCTABIISIOT TEXHUYECKYIO
OCHOBY €€ IKCILTyaTaIiH.
- CocTaBUTh NepeueHb TEXHUYECKHUX CPEACTB, oOecrneunBaromux (yHKIHOHUPOBAHUE
CHCTEMBI.
4) OmnucaHue CpPeCTB BBIYUCIUTEIBHON TEXHHKH C YKa3aHHMEM Ha3HA4YeHHsS U 0a30BBIX
TEXHUYECKHUX XapaKTEPUCTHK.
OueHuTh XapaKTEepUCTUKU M ClIeNaTh BBHIOOP CPEACTB BBHIYMCIUTEILHON TEXHUKHU, a
TaKXKe anmnapaTypbl epeiayd JaHHbIX. [Ipy OlleHKe yYUTHIBATh Cileayromue pakTopor:
- COOTBETCTBHE OOOpYyIOBaHUS TpPEeOOBAaHUSAM, TPEIbABIIEMBIM CHUCTEMOH K
TEXHUYECKUM U TMIPOTPAMMHBIM CPEIICTBAM;
- CTOMMOCTb O0OpYIOBaHMS, HAJTMUME TEXHUUYECKOW MOJIEP)KKH, HAM4Me Ha phIHKE
CHEIMAIUCTOB C HEOOXOJMMBIM YpOBHEM KBalu(UKaLMM Uil  OOCIy>KUBaHUS
o0opynoBaHus
B snexTpoHHOM BHie 0POPMHUTE KPAaTKUI OTUET O BHIMOJIHEHHON paboTe.
4. Cnatp BBIIIOJHEHHYIO paboTy.

®opma npeacTaBiaeHus pe3yabTara:
Boinonnennas pabota, oTyeT o padore.

Kputepun onenkn:

OTnnyHO — aHaMW3 MNpPEAMETHOM 00JacTH 1O 33JaHUI0 CHAeNaH TMPAaBHIBHO, JOKYMEHT
00OCHOBaHHS W BbIOOpAa TEXHHUUYECKUX CPEJICTB BBIIOJHEH MO MpaBUiaM, 3alOJHEH IOJHOCTHIO,
o(hopMIICH TPaMOTHO, YITEHBI BCE Pa3/eibl JOKyMEHTa, paboTa caHa MPero/1aBaTeio.

Xopomo - aHamu3 MpeIMETHON o00JacTH 10 3aJaHHuI0 CHEeNaH MpaBHWIBHO WIH C
HC3HAYUTCIBbHBIMH HCETOYHOCTAMHU, IOOKYMCHT 000CHOBaHUS H BI)I60pa TEXHUYCCKHUX CPEACTB
BBINOJIHEH 110 MpaBWJIaM, 3alOJIHEH HE IMOJIHOCTHIO, O(OPMIIEH I'paMOTHO, YUYTEHBI BCE pa3zeiibl
JOKyMEHTa, padoTa c1aHa NPenoaaBaTeto

VY 10BIE€TBOPUTENBHO - aHAINW3 TMPEIMETHOM 00]acTH MO 3aJaHUI0 C/AelaH C OMMOKaMmH,
JOKYMCHT 000CHOBaHUSA U BI)I60pa TEXHUYCCKHUX CPCIACTB BBINIOJHCH HE I10 IIpaBUjIaM, 3aIll0JIHCH HE
MOJTHOCTBIO, O(GOpMIIEH O€3rpaMOTHO, YYTE€Hbl HE BCE pa3leNbl JOKyMeHTa, paboTa ciaHa
IIPEIO/IaBaTEeIIIo.

HeynosneTBopurenbHO - paboTa He BBIITOJHEHA.
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IIpakTnyeckas padora Ne 2 CToMMOCTHAsI OLIEHKA MPOEKTA
I_[e.m,: O3HAKOMHUTLCA C OCHOBHBIMH IIPpUHIHUIIAMU CTOMMOCTHOM OLICHKHU ITPOCKTOB.

Beinosinus patdory, Bel Oyaere:

ymemb:

- IPOBOJIUTH aHAJIN3 MIPEIMETHOM 001acTH;

- pacrno3HaBaTh 3ajJady W/WiIM MpoOiieMy B HPOPECCHOHAIBHOM W/WIM COLHAIBLHOM
KOHTEKCTE;

- IPUMEHATh 3HaHUSA 110 GPUHAHCOBON TPAMOTHOCTH Il IPO(PECCUOHANTBHOM NesATEIbHOCTH;

- BBISIBJIATh JOCTOMHCTBA U HEJOCTATKA KOMMEPYECKON UIEH;

- B3aUMOJEHCTBOBATh C KOJJIEraMH, PYKOBOJCTBOM, KIMEHTaMHU B XOJ€ MPOo(decCHOHATIbHON
NEeSATEIbHOCTH;

- IOHUMAaTh TpeOOBaHUS U OIPAB/bIBATH 0XKUJIAaHHs KIIMEHTOB/paboToNaTeNs

MatepuajibHoe o0ecnieyeHue:
IlepcoHAIBHBIN KOMITBIOTED
3aganue:
1. O3HaKOMHTbHCS C TEOPETUUYECKUM MaTEPUATIOM.
2. Paccmotpertsb 3a1anue.
3. CoznmaTh JOKYMEHT BBIYUCIICHHSI CTOUMOCTHBIX OIEHOK MTPOEKTA.
4. CpnaTh BBIIIOJIHEHHYIO padoTy.

Kparkue Teopernyeckue cBeieHUA:

O1eHKa MPOEKTa MOXKET BBIIOJIHATHCS C PA3IMYHBIMU LIETSIMMU:

- IPUHATHS PELIEHUS O 1IEJIECO00PA3ZHOCTH MPOEKTA;

- CpaBHEHUS BapUaHTOB CUCTEM B IIpoliecce BbIOOPa;

- IPOBEICHUS IEPETOBOPOB O CTOMMOCTH MPOEKTA;

- IUVTAHUPOBAHMS PacXo/JI0B Ha MPOEKT aBTOMaTH3aluuu (010 KeTUpOBaHKE);

- KOHTPOJISl (PaKTUYECKUX PACXO0JIOB Ha MPOEKT aBTOMATH3aLUH.

OneHka NpPOEKTa MOXET BBIMOJHATBCS B HECKOJBKUX HAlpaBlICHUSX: KIMEHTaMH,
MOCTABIIMKAMH PEHICHUI 1 NHBECTOPAMH.

[IpoekT cuuTaercss yCHEIIHBIM, €CIU OH 3aBEPLICH B YCTAHOBJIEHHBbIE CPOKH, BBIIIOJHEH B
pamkax OrJKeTa U B COOTBETCTBUU C 0KMJIAHUSAMU 3aKa34yMKa.

VYnpaBieHne CTOMMOCTBIO TIPOEKTa OOBEOUHAET MPOLECCHl, BBHIMOJHAEMBIE B XOE
IUTAaHUPOBaHMs, pa3paboTKM Oro/pkeTa U KOHTPOJIMPOBAHMSA 3aTpaT M oOecreyuBarouiue
3aBeplleHHEe NMPOEKTa B paMKax yTBepxkJIeHHoro OromkeTa. K nmpoueccam yrnpaBieHUs: CTOUMOCTBIO
OTHOCSITCSL:

- CTOMMOCTHAs OLIEHKa — OIpe/ieJIeHue IPUMEPHON CTOMMOCTH PECypCcOB, HEOOXOAUMBIX IS
BBITIOJIHEHUS OTIepaIiid IPOCKTa;

- pa3paboTka OroKeTa pacxoI0B — CyYMMUPOBAHHE OILIEHOK CTOMMOCTH OT/AEIbHBIX ONeparnuii
WJTU TIAaKEeTOB PaboT ¢ 1enbio GopMupoBaHusi 0a30BOTO MJIaHA IO CTOUMOCTH;

- yOpaBlieHHE CTOMMOCTBbIO- BO3JEHCTBHE Ha (DaKTOPHI, BBI3BIBAIOLINE OTKJIOHEHHS IO
CTOMMOCTH, U yIIpaBJIEHUE U3MEHEHUAMHU OI0KeTa IMPOeKTa.

CroumocTHass OLIEHKa - O3TO MPOLECC YCTAHOBJIEHUS CTOMMOCTH PECypCOB IIPOEKTa,
OCHOBaHHBIM Ha ONpENENEeHHbIX (pakTax W JOMyIIeHUsX. [ onpeneneHuss CTOMMOCTHOW OIEHKHU
IpeXJIe BCEro He0OX0ANMO ONPEICIUTh MaKeT ONepannii), JUIUTETFHOCTh ONepannii 1 TpedyeMble
pecypebl. Ilporecc omeHKHM W €ro pe3yiabTaT B 3HAUMUTEIbHOW CTENEHH 3aBUCAT OT TOYHOCTHU
OIMCaHM COJIEPKAHUA, KaueCTBa JOCTYIHOW HHPOPMAIIUH, OT CTAJAUU IPOEKTA.

Ha nponiecc cTouMoCTHOI OLIEHKH OKa3bIBaIOT BIMSHUE: BPEMS, OTBEJCHHOE AJIsl TPOBEICHUS
OLIEHMBAEeMOIl oOIlepaluy, ONBIT MEHeJKepa, MHCTPYMEHThl OICHMBAHUS, 33JaHHAs TOYHOCTb.
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O1eHKa CTOMMOCTH MTPOEKTa HAUMHAETCS Ha MPEMPOSKTHON cTaanu (0 3aKIF0OUCHUSI KOHTPAKTa) U
BBITIOJTHSIETCS] B TEYEHHE BCETO BPEMEHU BBITIOJHEHUSI IPOEKTA.

Brigensior ciaeayroiye OleHKH CTOMMOCTH

- OLEHKa [MOpAIKa BEIUYMHBI; HA TMPEIIPOEKTHOM CTaAUM IEPBOHAYAIBHO MOKET
OMPENENATHCA TOJBKO TOPSAJOK BEIMYMHBI CTOMMOCTH (TOYHOCTH OIICHKH TOpsJIKa
BEJIMYUHBI cTouMocTU mpoekta oT (-50%) o (+100%)).

- KOHLENTyaJIbHas OIIEHKa (TOYHOCTh KOHIIETITYaJIbHOM OLIEHKHM HAXOJUTCS B MHTEpBaje (-
30%) - (+50%)).

- mpeaBapuTENbHAs OlEHKA (TOYHOCTh MPEIBAPUTEIILHON OLIEHKH MPOEKTa KOoJebmIeTcs oT (-
20%) no (+30%)).

- OKOHYATeJbHas OlleHKa (TOYHOCTh OT (-15%) no (+20%)) .

- KOHTpOJIbHAs OlLIEHKA (KOHTPOJIbHAS OI[EHKA UMEET TOYHOCTH OT -10% 110 +15%).

Takum o00pazom, Kakaas MOCIEAYIOMIas CTaJus )KU3HCHHOTO IMKIA MPOEKTa UMeeT Ooliee
TOYHYIO CTOUMOCTHYIO OLIEHKY

CrouMocCTHasl OLIEHKa OOBIYHO BBIPAXKAETCA B €IMHMIIAX BAIIOTHI (JIOJUIAPHI, pyOJId U T. 1I.)
JUIs 0OJIeryeHus: CpaBHEHUS MTPOEKTOB U OIEpalfii BHYTPU MIPOEKTA.

CTOMMOCTP TUJIAHOBBIX OTEPALM OIICHUBAETCA MJII BCEX PECYpCOB, 3aJCHCTBOBAHHBIX B
npoekrte. K pecypcam OTHOCATCS, B YaCTHOCTH, CIIEIIMATUCTBI, 000pyAoBaHUE, TeIedOHHAS CBS3b,
WNHutepHer, apeH0BaHHBIC TOMEIIIEHHUS, a TAaK)Ke 0COObIE CTAaThbH PACXO0B, HAIPUMED YUET YPOBHS
MHOISIUN UK PacXOo/Ibl HA HEMPEABUACHHbBIE O0OCTOATEIbCTBA.

JlJis iportecca OIeHKH CTOMMOCTH HEOOXOIMMO UMETh CIICTYIOIIHNE BXOIHBIC JTaHHBIC:

-daktopsl BHemHeH cpeabl npeanpusitus. K ¢dakropam BHeIHEH Ccpeasl OTHOCSTCS
KOHBIOHKTYpa PbIHKA, KOMMEpYECKHe 0a3bl TaHHBIX W Mpaic-TucThl. KOHBIOHKTYpa phIHKA - 3TO
PBIHOK MH(OPMAIIMOHHBIX CUCTEM, UX KOHKYpEeHTHas (yHKIHMOHAIBHOCTb, CTOMMOCTb, YCIYTH Ha
BHEJIpEHUE, CONpoBOXKaeHne. KoMMmepueckue 0a3bl TaHHBIX M MPANC-TUCTHI COACPIKAT CBEIACHUS O
KBAIM(UKAIIMM U CTOMMOCTH TPYAOBBIX PECYPCOB, CTOMMOCTH BHEIPEHHUS HH(POPMAIMOHHBIX
CHUCTEM.

- AKTUBBI OpraHU3allMOHHOTO Ipoliecca - oduIManbHble U HeopUIHAbHbIE TMpaBUia,
MPOIEAYPhl U PYKOBOJCTBA MO CTOMMOCTHOM OIIEHKE, IIa0JOHBI CTOMMOCTHOW OIIEHKH,
nH(OpPMAIIHUS O CTOMMOCTH PaHee BHIMOIHEHHBIX TPOEKTOB.

- OnucaHue CoJAEpX)aHUSA TPOCKTA COJNEPKHUT BaXHYH HHPOPMAIMIO O TPeOOBAHUSX,
OTPAaHUYEHUSX M JIOMYIICHHUSX IMPOEKTa, KOTOPYH HEOOXOJUMO YYMTHIBATH MpH
CTOMMOCTHOM OLICHKE.

- HWepapxuyeckas cTpykTypa pabOT ompeaenseT B3aUMOOTHOIIEHUS MEXIy BCEMHU
dJI€MEHTaMU TIPOEKTa U pe3yIbTaTaMHu MIPOEKTa.

- Cnosaps UCP conmepxxut nopoO6HOe onrcanue padoThl ams Kaxaoro snementa MCP.

- Ilnan ynpaBineHUs MPOEKTOM - OOIIMI TJIaH MEPONPUITHI 1O UCIIOTHEHUIO, MOHUTOPUHTY
U KOHTPOJIO HaJ MPOEKTOM, COJAEpXk AWl yKa3aHus M PYKOBOJCTBA IO COCTaBJIEHUIO
MJIaHa yIPaBIECHUS CTOMMOCTBHIO U KOHTPOJIO 3a €ro  HCIOJHEHHWEM, a Takxke
JIOTIOJTHUTEIbHBIE TJIAHBI.

HNHCTpYMEHTBI M METO/IbI, HCIOJIb3yeMble IJIsl OIeHKH CTOMMOCTH

B 3aBucuMocTH OT cTaAuH MPOEKTa, HEOOXOIMMOU CTENIEHN TOYHOCTH, BO3MOKHBIX PACcX0J/I0B
Y TPYyJ03aTpaT MPUMEHSIOTCS Pa3InYHbIC TUITBI OIICHOK CTOMMOCTH:

1. Owunenka cBepxy-BHH3 TIPHUMEHSETCA Ha paHHUX CTaAUSIX B  YCIOBHUSAX
HEJ0CTaTOYHOW MHGpOpMaIHK O npoekTe. [[pon3BOAUTCS TOJIBKO OJIHA OIEHKAa CTOMMOCTU BCETO
MPOEKTa Ha caMOM BepxHeM ypoBHe. Takas olieHka He TpeOyeT MHOTO YCHUITUI, HO UMEeT HU3KYIO
TOYHOCTb.

2. OuneHka mo aHajoraM TMpPEJICTaBIsIeT BUJI OIEHKU CBepxy-BHM3. [Ipu sTOM
UCIIONB3YeTCs (haKTUYEeCKass CTOMMOCTh paHee BBITIOJIHEHHBIX MPOEKTOB JJIsi OIEHKH TEKYIIETO
npoekTa. [Ipy HaTMYuu OUeHb MOX0XKETO MPOEKTa OIIEHKA MOXKET OBITh JOBOJILHO TOUHOU. Takoi
THUII OLICHKH MPUMEHSETCS Ha JII00OM 3Tare KU3HEHHOro IMKIIa MpoekTa. OLeHKa Mo aHajoram He
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TpeOyeT MHOTO YCWJIHMHA MPHU TapaHTUPOBAHHON TOYHOCTH, OJHAKO HE BCETJa YAAeTCs HAWUTH H
OTIPENICTTUTh CXOKHE MPOCKThI. TOYHOCTH OIEHKH IO aHajorum kojebmercs ot -30% mo +50%.
CroumocTh MOATOTOBKH Tako# oreHku coctapisieT 0,04%-0,15% ot ol1ieit cTonMOCTH TPOEKTa.

3. Ouenka CHHU3Yy-BBepX IIPUMEHSETCS HA dTAre MOATOTOBKK 0a30BOT0 ITaHA MPOSKTa
U (OPMUPOBAHWU KOHTPOJBHOW oOIeHKH. [Iporecc HauMHAeTCs C OICHKHU JeTaliell MPOEKTa ¢
MOCJICTYIOIUM CYMMHPOBaHUEM JI€TaJIe Ha MTOTOBBIX YpOBHAX. CTENEHh TOYHOCTH OILICHKH
3aBUCHT OT ypoBHS netanmm3arnmu MCP. Ouenka cCHU3y-BBepX 0OecrneuynBaeT TOYHOCTh OT +0,15/-
10% mo +5%/-5%, HO umeeT BBICOKYHO cTouMocTh (oT 0,45% no 2% ot oOmel CTOMMOCTH
MIPOEKTA) U MPOJAOHKUTEIIHOCTb.

4, Tlapamerpuyeckasi OlleHKa TNPUMEHSETCS Ha paHHUX Tamax mnpoekrta. [Iporecc
napaMeTpUuecKol OIEHKHM COCTOMT B OIPEICICHUH MapaMeTpOB OLICHUBAEMOI'O IPOEKTA,
KOTOpPBIE H3MEHSIOTCS MPOMOPIIMOHAIIBHO CTOMMOCTH TIpoekTa. Ha OCHOBaHWM OJHOTO WIIH
HECKOJIbKMX MapaMeTpoOB CO3JaeTcsi MaTeMaTHdeckas Mojennb. Hanpumep, B kauecTBe mapamerpa
pa3pabOTKH MPOTPAMMHOTO OOECIIEYCHHSI MOXKET OBITh BhIOpaHAa CTOMMOCTH Pa3paOdO0TKH CTPOKH
koga. Jlis OLIEHKM CTOMMOCTH OOCIIEJOBaHHS MOXET ObITh BBIOPAaHO  KOJIMYECTBO
aBTOMATU3UpPYEMbIX Ou3Hec-mporieccoB. Hanbosiee pacmpoCTpaHEHHBIM MapaMeTpOM OLIEHKHU
ctouMoCTH |T-TIpOEKTOB SBIIIETCS KOJIUYECTBO TpeOyeMoro pabo4yero BPEMEHH Ha BBHITIOJTHCHHE
omepanuii (maketa onepauuii). [Ipu TecHOM CBSI3U MEXy CTOUMOCTBIO U TTapaMeTpaMu MIPOEKTa U
IIPH BO3MOXKHOCTH TOYHOTO H3MEPEHHS IMapaMETPOB MOXHO YBEJIMYUTh TOYHOCTH PACUETOB.
[Tpenmy1iecTBO JaHHOTO METOJA: JUIS OLIEHKH CTOMMOCTH MPOEKTa JOCTaTOYHO 3HATh '"cTaBKU'
NPUBJICKAEMBIX PECYPCOB: HEIOCTATKOM sIBIsieTcss HU3Kasg TOYHOCTh (-30%-+50%). CToumocThb
MOATOTOBKH IapaMeTpuieckoi oneHku coctapisget 0,04%-0,45% ot o01ieli CTOMMOCTH TPOEKTa.

5. KoHTpoJibHBIE OLEHKH MPEICTABISAIOT COO0H Pa3HOBUIHOCTH OIICHOK CHU3Y-BBEPX.
KonTponbHas olieHKa OCHOBaHa Ha MPUHIMIE Oojee AeTalbHOW OLEHKU CHHU3Yy-BBepx. [lpu
OIICHKE 3aTpaT Ha pabOThI MPOEKTA, KaK MPABUIIO, OMPEACISIOT HauOoyiee BEPOSITHOE 3HAUYCHHE
3aTpar, 3aTparbl TpPH OJIATONPHUATHBIX W HEOJAroNnpUSATHBIX OOCTOSTENBCTBAX, TO €CTh
ONTUMHUCTUYECKYIO, TECCUMHUCTHYECKYI0O U Haubojee BeposSTHYIO oOneHky. [lns pacuera
MaTEeMaTHUYECKOTO OXXKHUJAHUS U CPEIHEKBAJAPATUYHOTO OTKJIOHEHUS MPHUMEHSIIOT (OPMYIIbI,
KOTOpBIE UCIOJIb3YIOTCS B MeTouke PERT:

MareMaTHueckoe OXHMJaHHE = [ONTHMHUCTHYECKOE + IMecCHMHUCTHYecKoe + (4X Hambonee
BEposATHOE)]/6

CpenHexkBaipaTUYHOE OTKIIOHEHHE = (TIECCUMHUCTUYECKOE - ONITUMHUCTHYECKOE)/ 6

KonTtponbHbIe OlleHKH 00J1a1at0T BBICOKOW TOYHOCTBIO, MPUMEHSIIOTCS TSl (POPMHUPOBAHUS
0a30BOro IJIaHA MPOEKTA, HO UX BBIMIOJIHEHUE MPOJIOKUTENHHO U CTOUT IOBOJIBHO JTIOPOTO.

6. AHaJIU3 NpeAIoKeHHIl MCHOJHHUTEJNel - OYeHb MPOCTOH METOJ TPH YCIOBUHU
HAIUYUSl UCTIOJMHHUTENEH W MOAPSAHBIX OpraHU3alui, >KEJarolIUX BBIMOJHUTH JAHHBIH 00beM
pabor. TexHuyeckoe 3alaHue, TEHJEpPHAs WIM WHAas JOKYMEHTAIlMs pacChlIaeTcs I10
UCTIONTHUTENSAM-TIPETeHICHTaM C MPOChOOH MPEIOCTaBUTh CBOM OILEHKH CTOMMOCTH (a 3a4acTyio
— ¥ IIPOJIOJKUTEIHFHOCTH ) BBITIOJIHEHHS JTAHHBIX padoT.

Bbixoasl mpouecca CTOMMOCTHOM OLICHKHU
OreHKa CTOMMOCTH OTEpaIiiy - KOJUYECTBEHHAsI OIlEHKA MPUMEPHONW CTOMMOCTH PECYPCOB,
HEOOXOUMBIX JUIsI BBHIMOJHEHUS TUIAHOBBIX omeparuii. OHa MOXET MPEeNOCTaBIATHCS B CHKATON
dbopme unu pa3BepHYTO. 3aTpaThl OIEHUBAIOTCS IO BCEM pecypcam, MCIIOIh30BAaHHBIM B OIICHKE
CTOMMOCTHU OIEpaliu.
BcnomorarenbHble  JaHHBIE, Ha OCHOBAaHWM KOTOPHIX ObUTAa TMPOW3BEICHA CTOMMOCTHAS
OIIEHKA, TOJIKHBI COJIEPKATh OMUCAHUE COJEPIKAHUS padOT MPOEKTa AJis TUTAHOBOM ONepaluu:
e JIOKyMEHTAIIMIO TOTO, KaK OIIEHKA MOJy4eHa;
e JIOKYMEHTAaIUIO 000 BCEX MOMYIICHUSIX, CICTAHHBIX ISl OIEHKU;
e JIOKyMEHTAIHI0 000 BCEX OTPaHUYCHHSIX.

Iopsinok BbINOJIHEHHSI PadOTHI:
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N3yuuTh TEOpETHUECKYIO HH(OPMAIIHIO.

2. CocTaBUTh JOKYMEHT CTOMMOCTHOM OLIEHKHM CBOETO BapUaHTa IIPOEKTa 10 METOAAM CBEPXY
— BHM3 U TApAaMETPHUECKON OLICHKHU.

3. Iy CTOUMOCTHOM OLIEHKH METOJIOM «CBEPXY-BHM3» HEOOXOIMMO COCTaBUTh YKPYITHEHHYIO
OLIEHKY BCEro IMakera padOT 10 OJHOMY WJIHM HECKOIBKMM IOKa3aTrelasM (1mo paboram,
UCIIOJHUTENIAM U Ap.). JJaHHBII METO OLIEHKU SIBISETCS NpeABapUTEIbHbIM, TO3TOMY IpU
OLIEHKE CTOMMOCTH OIEpaIfii MPOEKTa YacTO MCIONIb3YIOTCS HOpMaTuBbl. HopmupoBatbes
MOKET CTOMMOCTb €AMHHUIBI paboT, MO3TOMY Ui IOJCYETa CTOMMOCTH OHEpaliu
HE00X0AMMO 3HATh 1 00BEM padoT Ha OTEepaIHH.

4. Jlns CTOMMOCTHOW OLIEHKH METO/OM «I1apaMeTPUYECcKO OLIEHKM» HEOOXOIMMO BBIJEIUTH

B IpoeKkTe Habop mMmapaMeTpoB, M3MEHEHHE KOTOPBHIX MOBIHUSIET Ha OOIIYI0 CTOMMOCTH

IpOeKTa M  MOBJIEYET  IMPONOpLHOHAIBbHOE €€  M3MEeHeHue. MaTemaTtudecku

napaMeTpudeckass MOJENb CTPOUTCS Ha OCHOBE OJHOTO WM HECKOJBKHX IapaMeTpOB.

OLeHKY CTOMMOCTH MOJKHO HOJY4YHMTh IIOCJIE TOIO Kak IOCTPOEHAa MOJENIb U BBEJIEHBI

3HAa4YeHUs1 MapaMmeTpoB. Eciim mpu OIEHKe HCIOIB3YIOT MHOXECTBO IapaMeTpoB, TO

KaX/0My IapaMeTpy HeoOXOAMMO NPHUCBOUTH CBOM BECOBOM KOA(POUIMEHT, U OLIEHKa

CTOMMOCTH OYZAET OCYIIECTBIATHCS COTTIACHO MHOTONIAPaMETPUUIECKON MOJIEIH.

CpaBHHUTE MOTyYEHHBIE 110 2-M METOJIaM CTOMMOCTHBIE OLIEHKU IIPOEKTa, ClIeIaiiTe BHIBOI.

B snextpoHHOM BHie 0popMuUTE KpAaTKUil OTYET O BHIIOJHEHHOM padoTe.

7. Cpaiite BRIIOTHEHHYIO paboTy.

oo

®dopma npeacTaBiaeHusl pe3yJabTara:
BrimonHeHHbIE pacyeTsl, OTYET O paboTe.

Kpurepuu oneHku:

OTIUYHO — BBITNIOJIHEHA CTOMMOCTHAS OIICHKA MPOCKTa JABYMSI METOJIAMH, COCTABIICH OTYET O
paboTe, c/ieNaH aHalIu3 MOJIyYSHHBIX Pe3yIbTaToB, padoTa caHa MPerno/aBaTeto.

Xopomio - — BBIMOJIHEHHAs] CTOMMOCTHAs OIICHKA TPOCKTa ABYMSI METOJIAMH COJCPIKUT
HETOYHOCTH, COCTABJICH OTYET O paboTe, ClellaH aHaM3 MOJYYCHHBIX PE3yJbTaToOB, paboTa claHa
MIPEToIaBaTEelIIo.

VY IOBIECTBOPUTEIBHO - BBIMIOJIHEHHAS CTOMMOCTHAs OICHKA MPOEKTa JBYMS METOJaMHU
COJCP)KUT OIIMOKH, OTYET O pabOTe COCTaBJICH HE TOJHOCTBIO, CJHENIaH aHAU3 IOJTYYECHHBIX
pe3yabpTaToB, padoTa cllaHa MPEToIaBaTEINIo.

HeynoBneTBopuTeNnbHO - paboTa He BBITOJIHEHA.
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IIpakTnyeckas padora Ne 3 IloctpoeHue 1 000CHOBaHHE MO/IeJIH NMPOEKTA

I_[e.m,: O3HAKOMUTBCA € OCHOBHBIMU IIPUHIOUIIAMH IIOCTPOCHHUA H 000CHOBaHHE MOACIHN
IIPOCKTAa, HAYYUTCS BBIIIOJIHATH IIOCTPOCHHUE MOACIIU ITPOCKTA.

Bbinosinus padory, Bel Oynere:

ymemp:

- IPOBOAMTH aHAIIN3 MPEIMETHON 00JIacTH;

- B3aUMOJICHCTBOBATH C KOJUIETaMH, PYKOBOJICTBOM, KIIMEHTaMHU B X0JI€ NMPO(HECCHOHATEHON
JEATeIbHOCTH;

- aHAJIM3UPOBATH 3a/1a4y H/WIIH MPOOJIeMy U BBIACITATH €€ COCTaBHbIC YacTH;

- OTIPENeNATh 3aa4M JJIs TOMCKa HH(OpMAaLUH;

- OTIpeCTATh HEOOXO0AUMBIE UCTOYHUKH MH(POPMALIUY;

MarepuanbHoe obecnieyenue:

[TepcoHanbHBIN KOMITBIOTED
3aganue:

1. O3HaKOMHTBCS C TEOPETUYECKUM MATEPHAIIOM.

2. BriOpatb MOJIEIb KII CHCTEMBI JJIsl CBOETO BapHaHTA.

3. CocTaBUTb CXEMY K1l CUCTEMBI U OITMCAHUE TPOLIECCOB.

4. Cozpaatb OTYET O BBIIIOJIHEHHOU paboTe.

5. Cpaatb BBIIOTHEHHYIO paboTy.

KpaTkue Teopernueckue cBeeHHs:

XKuzHeHHbI KT HHPOPMALIMOHHOW CHCTEMBl — IMEPUOJI BPEMEHH, KOTOPBI HAYMHAETCS C
MOMEHTa MPHUHATHUS pelIeHus O HEOOXOAMMOCTH CO3JaHHsl HMH(DPOPMALMOHHOW CHUCTEMBI U
3aKaHYMBAETCS B MOMEHT €€ IOJHOTO U3bATHS U3 DKCILTyaTaluu.

[loHsiTHe >KM3HEHHOIO MLMKJIA SBJSETCS OJHUM M3 0a30BBIX MOHATHH METOJOJOTUU
MPOEKTUPOBAHUS WH(POPMALMOHHBIX CHUCTEM. METOM0JIOTUsl MPOEKTUPOBAHUS MH(POPMAIMOHHBIX
CHCTEM OIMCBIBAET MPOLIECC CO3JaHUS U COMPOBOKICHUS CUCTEM B BuJe ku3HeHHOoro nukia (OKL)
NC, npexncraBnsis €ro Kak HEKOTOPYIO IOCIIENOBAaTEIIBHOCTh CTaJWW M BBINOJHSAEMBIX Ha HHUX
IIPOLIECCOB.

JUis KaKAO0ro sTama ONpelelsioTCs COCTaB U IOCJIEI0BAaTEIbHOCTh BBIMOJIHIEMBIX paloT,
MOJIy4aeMble pe3yibTaThl, METOABl U CPEACTBA, HEOOXOAMWMBIE JJIsi BBINOJHEHHUS pabdoT, poiu U
OTBETCTBEHHOCTh Y4YaCTHMKOB U T.A. Takoe ¢opmansHoe onucanue JXKI[ MC mno3Bomser
CIUIaHUPOBATh M OPraHU30BaTh IPOLECC KOJUIEKTUBHOM pa3pabOTKW U OOECHEeUuTh YIpaBlIeHUE
9TUM IIPOLIECCOM.

[TosHBIH )KU3HEHHBIN LUK HTHPOPMAIIMOHHON CUCTEMBI BKJIIOYAET B €0, KaK MPaBUJIIO:

- CTpaTerun4ecKoe IIaHNPOBAHNE

- QaHAJIN3

- IPOEKTUPOBAHUE

- peanu3anuio

- BHEJIPEHHE

- SKCIUTyaTalHIo.

B o0riem ciryuae >Ku3HEHHBIH LUK MOXKHO B CBOIO O4epe/ib pa3OuTh Ha psAJl CTAAHM.

Craauu xu3Hennoro nukjaa NC

Cragus — yacth npouecca co3nanud MC, orpaHuueHHas ONpeNeIeHHBIMU BPEMEHHBIMHU
pamMKaMu ¥ 3aKaHYHMBAIOIIAsCsl BBITYCKOM KOHKPETHOTO MpoJayKTa (Mojesel, MporpaMMHBIX
KOMIIOHEHTOB, JJOKYMEHTAIUH), ONPEIeNsIeMOro 3alaHHbIMU Ul JIaHHOW CTauM TPeOOBaHHSIMU.
CooTHolIeHHE MEXIy IpolLeccaMl U CTaJuiAMU TaKXKe OMPEeNeNseTcs HCIOJIb3yeMOH MOJENbIo
*u3HeHHoro nukia MC.
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JKv3HEeHHBIN UK HHPOPMAIIMOHHON CUCTEMBI MTOIPA3/IeNIIeTCsl Ha YEThIPE CTaIuu, TPAHUIIbI
KOKIOW CTaguu ONpefesieHbl HEKOTOPHIMH MOMEHTaMHM BPEMEHH, B KOTOphIE HEOOXOAMMO
[PUHUMATh OINpPENEICHHbIE KPUTUUECKUE PEIICHUS W, CIEeIOBATEIbHO, JOCTHUTaTh OMPEAETICHHBIX
KJTFOUEBBIX LEJICH:

1) HauanbHas crtagus. YcraHaBiuBaeTcs 00J7acTh MPUMEHEHHS CHUCTEMBI U OIPENENIOTCS
rpaHuyHble ycnoBusa. s 3TOro HeoOXOAUMO HACHTU(ULIHUPOBATH BCE BHEIIHHE OOBEKTHI, C
KOTOPBIMH JIOJDKHA B3aMMOJCHCTBOBAThH pa3padaTbiBacMasi CUCTEMA, U OIIPENICIUTh XapaKTep ITOro
B3aMMOJICIICTBUSI Ha BBICOKOM YypoBHe. Ha HauanbHOW cTaauu UISHTUDUIUPYIOTCS BCe
(GyHKIMOHATIBHBIE BO3SMOKHOCTH CUCTEMBI M IPOU3BOAMUTCS ONMCaHUE HAauOoJee CYIIeCTBEHHBIX U3
HUX.

2) Cragust yrouHenus. Ha cTagum yTOYHEHHMsS NMPOBOAMTCS aHAIU3 MPHKIATHONH 00IacTH,
pa3pabaTbiBaeTcsl apXUTEKTypHass OCHOBa HMH(OpManMOHHON cuctembl. [lpu npuHATHM THOOBIX
pELICHH, KaCaIOUINXCS apXUTEKTYpbl CHCTEMbI, HEOOXOJMMO MPHHHMATh BO BHUMAaHHE
pa3pabaTbiBaeMyl0 CHUCTEMY B IEJIOM. DTO O3HA4aeT, YTO HEOOXOJUMO OMUCaTh OOJIBLIIMHCTBO
(YHKIMOHATBHBIX BO3MOXXHOCTEH CHCTEMBI M YYECThb B3aMMOCBS3M MEXAY OTACIbHBIMU €€
COCTaBJISIONIMMH. B KOHIIE cTaguy YTOYHEHHS MPOBOJIUTCS aHAW3 apXUTEKTYPHBIX PEIIeHUN U
CIIOCOOOB YCTPaHEHUS TIIaBHBIX (PaKTOPOB PHCKA B TIPOCKTE.

3) Cranusa xoHcTpyupoBanus Ha craguu KOHCTpyHpoBaHHs pa3paldaThIBa€TCs 3aKOHYEHHOE
u3Jenre, roToBO€ K Iepefade Imosib3oBaTento. [lo OKOHYaHMM 3TOH cTaguu oOnpeAensercs
paboTOoCIOCOOHOCTH Pa3paboTaHHOTO MPOTrPaMMHOTO 00eCIIeUeHHS.

4) Cranus nepenayu B SKcIutyatanuio Ha cranuu nepenayn B SKCIUTyaTallMio pazpaboTaHHOE
porpaMMHOe oOecriedeHne IMepenaercss mojb3oBaTensaM. llpu skcrutyatanuu paszpaboTaHHON
CHCTEMBI B PEATbHBIX YCIOBHUSIX YaCTO BOSHHKAIOT PA3IMYHOIO POJa MPOOJIEMBbI, KOTOPEIE TPEOYIOT
JIOTIOJTHUTEIBHBIX PAa0OOT MO BHECEHUIO KOPPEKTHUB B pa3pabOTaHHBIA MPOAYKT. ITO, KaK MPaBUJIO,
CBSI3aHO C OOHAPYXEHHWEM OIIMOOK W HEAOPaOOTOK. B KOHIE cTaguu mepenavyu B HKCIUTyaTaIHIo
HE00XOIUMO ONPEENUTh, JOCTUTHYTHI IIeNId Pa3paOOTKH UK HET.

Mopnesu »KU3HEHHOT0 MKJIa

Mogens xusHeHHoro nukiaa HMC — cTpykTypa, ompenensomas IOCiIeI0BaTeIbHOCTD
BBITIOJTHEHUS] ¥ B3aUMOCBSI3H TIPOLIECCOB, ACWCTBUN W 3a7ad Ha MPOTSHKEHUH JKU3HEHHOTO ITUKIIA.
Mogenp JKM3HEHHOIO IMKJIa 3aBUCHT OT cleuuukd, Macimrabda M CI0KHOCTH HpOeKTa U
crienn (KA yCIOBUH, B KOTOPBIX CUCTEMA CO37aeTcsl M (PYyHKIIMOHUPYET.

Mogens XK1 IC Bkirouaet B ceOs:

- CTa/Iuu;

- pe3y/ibTaThl BBIMOJHEHHUS pPabOT Ha KakAoi cramuu (KIFOYEBBIE COOBITHS — TOYKH
3aBeplICHUs Pa0OT U NPUHSTHUS PEIICHUH).

Mogenb KU3HEHHOTO ITUKJIA OTpa)kaeT pPa3InyHble COCTOSIHUSI CUCTEMbI, HaYMHAasi ¢ MOMEHTA
BO3HUKHOBEHHUSI HeoOXxoauMocTu B janHOW MC m 3akaHYMBas MOMEHTOM €€ ITOJIHOTO BBIXOJa 3
yIOTPEOICHHUS.

Tunel moaeeii sxuznennoro uukiaa UC

B Hacrosiee BpeMst U3BECTHBI U UCTIOJIB3YIOTCS CIEIYIOIUE MOIETH KU3HEHHOTO 1IUKJIA:

1) Kackannas mozaens (puc. 1) mpenycmaTpuBaeT mocie0BaTeIbHOE BHIIIOTHEHHE BCEX
ATANoOB MPOEKTa B CTPOro (uxcupoBaHHOM mopsnake. Ilepexon Ha cleayromMid 3Tam O3HAYaeT
MIOJIHOE 3aBeplleHue paboT Ha MpeAbIAYIIEM dTale.
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I Comnpo o me xye

Puc. 1 Kackaanast Mojienb KI] CUCTEMBI.

2) [TosTanmHass Mojaenb € MPOMEXKYTOYHbIM KOHTposieM (puc. 2). Pazpaborka NC
BEJIETCSI UTEPAIMAME C IIUKJIAMHA OOpaTHOW CBSI3M MEXKAY dTarmaMu. MexX3TarHble KOPPEKTHPOBKU
MO3BOJISIIOT YYUTHIBATh PEATBHO CYIIECTBYIOIIEE B3aWMOBIMSHHE pPE3YyJIbTaTOB pa3padOTKH Ha
Pa3IMYHBIX dTamax; BpeMsl )KU3HHU KaKJOTO U3 ATANIOB PACTITUBACTCS Ha BECh MIEPUOJT Pa3pabOTKH.

Puc. 2 [loatannas mMozieb KI CUCTEMBI.

3) Cnupanshas mojens (puc. 3). Ha xkaxaoM BUTKE CIUpaid BBIMOIHACTCS CO3/IaHHE
OuYepeHON BEepCHM MPOAYKTA, YTOUHSAIOTCS TpeOOBaHMs MPOEKTa, OMpPENeNsieTcs ero KauecTBO, U
IUTAHUPYIOTCST paboThl cienyromero BuTka. Ocoboe BHUMaHWE YACTSETCS HAYaIbHBIM 3Taram
pa3paboTKu - aHadM3y M MPOEKTUPOBAHUIO, TAE PEATU3yeMOCTh TeX WM HHBIX TEXHUYECKUX
penieHuit mpoBepseTcss © 000CHOBBIBAETCS IMOCPEACTBOM CO3/aHUS IPOTOTHUIIOB (MAKETUPOBAHUS).

~

\ Onpegenewne

Tgx-fxm Akt

Harum 1
/ va A 2

Bapcws 3

MNpoexTwposanme

| |

Peamwayms !

W TOCTMROBAMWE \
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Puc. 3. CriupanpHast MOAEIb KI CUCTEMBI.

JlocTouHCTBA M HETOCTATKHM Mo/ieieid ;kKu3HeHHoro nukiaa UC

Jl1st pa3zpaboTKu IPOCTHIX MPUITOKEHHH 2((HEKTUBHBIM SIBIIIETCS KaCKaJHBIN c11oc00. B aTom
ciydae WH(POpPMAIMOHHAs CHCTEMa TMPEACTaBiseT co0oi eauHblld, (QYHKIHMOHAIBHO U
WH(pOPMAITMOHHO HE3aBUCUMBINA 010K. Kaxaplii ATam 3aBepiaeTcs mocie MOJHOTO BBITTOJHEHHUS U
JOKYMEHTAIBHOTO O(QOPMIICHHUS BCEX MPEAYyCMOTPEHHBIX padoT. [10NOKHUTETbHBIMU CTOPOHAMH
MIPUMEHEHHUSI KACKaTHOTO TOIX0/1a SIBJISIOTCS

dbopMUpOBaHHE Ha KaXJIOM J3Tale 3aKOHUYEHHOTO Habopa MpPOEKTHOW JTOKYMEHTAallWH,

OTBEYAIOIINI KPUTEPHSAM TIOJIHOTHI U COTJIACOBAHHOCTH;

- BBIMIOJIHSAEMBIE B JIOTUYECKOM MOCIEI0BATEILHOCTH dTanbl paboT MO3BOJSIOT TIAHUPOBATH
CPOKH 3aBEpIICHUsSI BCEX padOT U COOTBETCTBYIOLIUE 3aTPATHI.
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Kackaaplil moAxo/1 XOpoIIo 3apeKOMEH0BAN ¢e0sl PU IOCTPOSHUU OTHOCUTEIBLHO MPOCTHIX
NC, xorga B camoM Haudaje pazpaboTKH MOXHO AOCTATOYHO TOYHO M MOJHO C(HOpMYIHPOBATh BCE
TpeOOBaHUS K CHCTEME.

OCHOBHBIM HEJIOCTATKOM 3TOT0 MOAXOAa SBISETCS TO, YTO peajbHBIA MPOIECC CO3AAHUS
CUCTEMbI HUKOTJIa IOJHOCThIO HE YKJIA/JbIBAETCS B TAKYIO KECTKYIO CXEMY, IIOCTOSSHHO BO3HHMKAET
MOTPeOHOCTH B BO3BpATe K MPEAbIAYIIUM dTallaM U YTOUHEHUU WM NEPECMOTPE paHee MPUHATHIX
peuieHui.

B pesynbrare peanbubiii nporecc co3aanus MC oka3piBaeTcs COOTBETCTBYIOIIUM MOATAMHON
MOJIETH C TPOMEXKYTOUYHBIM KOHTPOJIEM.

CrnupanbHas monens KL Obuta npesuioxkeHa uist Mpeo10JIeHUs IEpeYrCIIeHHbIX mpodiiem. Ha
JTanax aHajgu3a M IMPOEKTUPOBAHUS PpEAIU3YyEeMOCTb TEXHHYECKUMX PpELICHUH U CTeNeHb
YIOBJIETBOPEHUSI MOTPEOHOCTEH 3aKa3uuKa MPOBEPSETCS MyTEM CO3JaHUS MPOTOTHNOB. Kaxkibiii
BUTOK CITUPAJIM COOTBETCTBYET CO3/IaHUIO pabOTOCHOCOOHOrO (hparMeHTa WM BEPCUU CHCTEMBI.
DTO MO3BOJSET YTOYHUTH TPEOOBaHUS, IIEJIM U XaPAKTEPUCTUKU MPOEKTa, ONpPEAETUTh KaueCTBO
pa3paboTKH, CIUIAHUPOBATh PaOOTHI CIEAYIONMIETO BUTKA CIUpaIH. TakuM 00pa3oM yriryOJstoTcs U
MOCIIEI0BATENHHO KOHKPETU3UPYIOTCS JETall MIPOEKTa U B pe3yabTaTe BIOMpaeTcs 000CHOBAHHbBIN
BapHaHT, KOTOPBIH YAOBJIETBOPSET NEHCTBUTEIBHBIM TPEOOBAHHUSAM 3aKa3uWKa W JIOBOAMTCS JIO
peanuzanuu. OcHOBHas mpoOjemMa CIHPANIbHOTO IUKIA - OMpeleleHHe MOMEHTa IMepexoia Ha
cienyomui stan. s ee perieHusi BBOAATCS BpPEMEHHbIE OTPaHMYEHUs Ha KaXKIbIH W3 3TaIloB
KU3HEHHOTO IIMKJIa, U TEePEX0J] OCYIIECTBISETCS B COOTBETCTBUM C IUIAHOM, Ja)XX€ €CIU HE BCS
3arjlaHUpOBaHHas pabora 3akoH4eHa. [lnaHupoBaHHe NMPOU3BOAUTCS HAa OCHOBE CTATUCTHUECKUX
JAHHBIX, TOJIYYEHHBIX B IPEIBIIYIINX MPOEKTaX, U IUYHOTO OIbITa pa3paboTUUKOB.

IIpouecce! sxusnenHoro nukiaa UC

[Ipouecc ompenensercs Kak COBOKYIMHOCTh B3aMMOCBS3aHHBIX ICHCTBHIA, MPEOOPa3yIOMUX
BXOJHBIE JaHHBIE B BbIXOAHBIC. ONUCaHWe KaXJOTO Ipolecca BKIOYAEeT B cedsl TepeueHb
pelIaeMbIX 3a/1a4, UCXOJHBIX TaHHBIX U PE3yJIbTaTOB.

Bce nmpoueccel XKL I1O nenstcs Ha TpH rpyNIbL:

1. OcHoBHbIE.

2. BcrmomorarenbHbIe IPOIIECCHI KU3HEHHOTO [UKJIA.

3. OpraHu3alMoHHbIE TPOLECCHI KUZHEHHOTO UK.

1. K ocHoBHBIM Ipoleccam KU3HEHHOT'O IIUKJIa UC OTHOCSITCS:

- [IpuoOpetenue (nelcTBUA U 3a7a4n 3aKa3uynka, npuodperaromuiero MC)

- IlocraBka (meiicTBUSI W 3aJaydl TIOCTaBIIMKA, KOTOPBIM CHA0XaeT 3aKa3uuka
POTPaMMHBIM IIPOAYKTOM HIIN YCITYTOil)

- Pa3paborka (melicTBUA W 3a4auyd, BBINOJHSAEMBbIe pa3paborunkom: cozganue I[10,
oopmiIeHre TPOEKTHOM U IKCILTyaTallMOHHOM TOKyMEHTAlluH, MMOATOTOBKA TECTOBBIX U YUEOHBIX
MaTepHayoB U T. 1.)

- Okcrutyatanus (IeHCTBHS M 3a/laud OIepaTopa — OpraHu3alMu, SKCIUTyaTUpPYroIei
CUCTEMY)

- ConpoBoO’KAeHNE (ICHCTBUS U 33/1a4H, BBINOIHAEMbIE COITPOBOKAAIONICH OpraHu3amme,
TO €CTh CIIyxk00i compoBoxaeHus). ConpoBoxkaenne — BHeceHUW u3meHeHud B [1O B memsx
UCTIPABJIEHUS] OIIMOOK, MOBBIIMICHUS MPOU3BOAMTENBHOCTH WM aJanTallid K W3MEHHMBIIUMCS
YCJIOBHSM PaOOTHI UK TPEOOBAHUSIM.

Cpenu OCHOBHBIX MPOIIECCOB XH3HEHHOTO LIMKJIA HAauOONBIIYI0 BaXHOCTh MMEIOT TPH:
pa3paloTKa, SKCIUTyaTalus U COIIPOBOXKICHHUE.

Kaxplii mporece xapakTepu3yeTcst Orpe/IeIeHHbIMU 33/1a4aMi U METOAAMHU UX PELICHUS,
WCXOJHBIMH JIAaHHBIMH, ITOJTyYSHHBIMH Ha TPEIBIIYIIEM dTare, U pe3yabTaTaMu.

1) Pazpabotka MH()OPMAIIMOHHONW CHUCTEMBI BKJIIOYAET B ce0s1 BCE pabOTHI MO CO3JaHMIO
MH(OPMALIMOHHOTO TPOrPpaMMHOr0 O0OeCNedYeHHsi U €ro KOMIIOHEHTOB B COOTBETCTBHHM C
3aJaHHBIMH TpeOoBaHUsAMU. Pa3paboTka MH(YOPMAIIMOHHOTO MPOrPaMMHOTO O0ECTIEUeHHsI TaKxkKe
BKJIIOYaeT: oO(opmIIeHHe TPOEKTHOM M OSKCITyaTallMOHHOM JOKYMEHTAllMH;, TOATOTOBKY
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MaTepHajoB, HEOOXOAMMBIX IS TECTUPOBAHHMA pa3padOTAaHHBIX MPOrPAaMMHBIX MPOAYKTOB;
pa3paboOTKy MaTepuagoB, HEOOXOAUMBIX NJIsI 00ydeHUsl epcoHana. Pa3spaboTka sSBIsSEeTCS OTHUM
U3 BOXHEUIIMX TPOIECCOB >KU3HEHHOTO IUKJIA WH(POPMALMOHHOW CHUCTEMBI U, KaK MpPaBUIIO,
BKJIIOYAaeT B ce0sl cTpaTernyeckoe IUIAaHUPOBAHUE, aHAIN3, NPOEKTUPOBAHUE M pPeaTU3alUI0
(mporpaMMHpOBaHUE).

2) DOkcmnyatauus — OKCIUIyaTallMOHHble — paOOThI  MOXHO  IOJPA3lEIUTh  Ha
HOJATrOTOBUTENIbHBIE U OCHOBHBIE. K THOATrOTOBUTENBHBIM OTHOCSTCS: KOH(HUTypHpoBaHUE Oa3bl
JAHHBIX W pabouyMxX MeCT IOoJib30BaTeslel; oOecrneyeHne I0Jb30BaTeNe 3KCIIyaTalliOHHOM
JOKyMeHTaue; oOyuenue mnepconansa. OCHOBHBIE S3KCILTyaTallMOHHBIE pabOTHl BKIIOYAIOT:
HEMOCPEACTBEHHO SKCIUIyaTallMio; JIOKAJIM3alUKl MpobjieM M yCTpaHEHHEe MPUYMH X
BO3HUKHOBEHUS; MOJU(DHUKAIMIO MPOTPAMMHOTO OOECIEUEHUs; MOATOTOBKY MPEIOKEHUN MO
COBEpPILEHCTBOBAHUIO CUCTEMBbI; PA3BUTUE U MOJCPHU3ALNIO CUCTEMBI.

3) CompoBoxaenue. Hannumne KBaaupUIMPOBAHHOTO TEXHHUYECKOTO OOCITY>KMBAaHHS Ha
JTarne 3KCIUTyaTallMd MHPOPMALMOHHOM CHUCTEMBI SBISETCS HEOOXOIMMBIM YCIOBUEM DPELICHMS
IIOCTABJIEHHBIX IepeA HeW 3agad, OpuyYeM OMIMOKM OOCIyKMBAIOLIEro IEpCcOHalla MOTYT
IOPUBOANUTE K SBHBIM WJIM CKPBITBIM (DUHAHCOBBIM HOTEPSIM, COMOCTABUMBIM CO CTOMMOCTBIO
camoii wmH(popManMoHHOW cucTeMbl. OCHOBHBIMH IPEIBAPUTEIBHBIMA JCUCTBUSMH  IIPH
HOJArOTOBKE K OpraHM3allud TEXHUYECKOro OOCIYy)XKMBaHUS HMH(POPMALMOHHOW CHUCTEMBI
ABJIAIOTCS: BBbIJCJIEHUE HauOoJiee OTBETCTBEHHBIX Y3JIOB CHUCTEMbl U ONPENENICHUE Il HUX
KPUTUYHOCTH MPOCTO (3TO TMO3BOJIUT BBIACIUTh HauboJee KPUTHUYHBIE COCTABIISAIOLINE
MH(OPMALIMOHHON CUCTEMBI U ONTHUMHU3HMPOBATh PACHPENEICHUE PECYPCOB JUIsI TEXHUYECKOIO
oOCIIy’)KUBaHUs); ONpEIeNeHHe 3a7ad TEXHUYECKOro OOCIyXKHMBaHHUS M HX pa3JelieHue Ha
BHYTPEHHHUE, DPELIaeMble CHJIaMU OOCIIY>KMBAIOIIET0 MOJpa3fesieHusl, U BHEIIHUE, pEIlaeMble
CHeLUaTU3UPOBAHHBIMUA CEPBUCHBIMM OpraHM3alUsAMU (TakuM 00pa3oM IMPOU3BOIMUTCS UYETKOE
OTpeNieNieHne Kpyra HCIONHAEMBIX (YHKIMH ¥ pa3felieHHe OTBETCTBEHHOCTH); IPOBEICHHE
aHaju3a UMEIOIMXCS BHYTPEHHMX M BHELIHMX pPECypcoB, HEOOXOIMMBIX Ul OpraHHU3aLuu
TEXHUUYECKOTO OOCIy)XMBaHUsI B paMKax OIHCAaHHBIX 3a7ad M pa3JeleHHs] KOMIIETEHIUU
(OCHOBHBIE KPUTEPHH IS aHAJIN3a: HAJTMUME TapaHTHUH HAa 000PYA0BaHUE, COCTOSIHUE PEMOHTHOTO
donma, kBamuUKAIMSA TEpPCOHANa); TOJArOTOBKA IUIAHA OpraHM3alMd  TEXHHUYECKOTO
00CITy’)KUBaHUsl, B KOTOPOM HEOO0XOJUMO OMPEAEIUTh ATAIlbl UCHOIHIAEMbIX ACHCTBUM, CPOKU UX
VCIIOJTHEHUS, 3aTPaThl HA 3Talax, OTBETCTBEHHOCTh UCIIOIHUTENEH.

2. K BcriomoraresnbHbIM IpoIieccaM OTHOCSTCS:

JNOKYMEHTUPOBaHUE,  yIpaBleHUWEe  KoHurypamueil,  oOecrieyeHHe  KadecTBa,

BepuduKanus, aTTecTaus 1 ap.

3. K opranm3annoHHBIM IIpoIieccaM OTHOCSITCS:

yIipaBJieHHE, CO3/laHNe HH(PPACTPYKTYPHI, yCOBEPILIEHCTBOBAHHUE, OOyUeHHE U Jp.
Ilopsinok BbINOJHEHHS padOThI:
1. HM3yuuTh TEOPETHUECKYIO HH(OPMALIHIO.

Bri6paTe Mozenb )KM3HEHHOIO IMKJIa MPOEKTa MO CBOEMY BapuUaHTy U OOOCHOBaTh CBOM
BEIOOD.
CocTaBUTh CXe€My MOJIEIH K1l CUCTEMBI IO CBOEMY 3aJIaHUIO.
CocTaBUTh OMMCAHNE OCHOBHBIX MPOLIECCOB BEIOPAHHOM CXEMBI dKHU3HEHHOT'O LIUKJIA.
B snexTponHOM BHJie 0popMHTE KpAaTKUil OTUYET O BBIOJIHEHHOM padoTe.
Craiite BBIIIOJHEHHYIO paboTy.

N

ok w

dopma npeacTaBJieHus pe3yabTaTa:
BrimonHeHHOE 3a/1aHKE, OTYET O padoTe.

Kpurepum ouenku:
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OTnuvHO - BBIOpAHHAs MOJEJb JKI[ CHCTEMbl OOOCHOBaHa Ha OCHOBE aHajKM3a MPOCKTA.
CocraBieHHas cXxeMa JKII MpaBHJIbHAs M COJIEPKUT Bce AMeMeHTHhl. COCTaBICHO TPaMOTHOE H
MIOJTHOE OITMCAHKE TPOIIECCOB XKII BHIOPAHHOM CXeMbI, padoTa cllaHa MPeroaaBaTelio.

Xopomio - BbIOpaHHasE MOJENb JKI[ CUCTEMbl OOOCHOBaHAa Ha OCHOBE aHajHM3a MPOCKTA.
CocraBieHHasi cxema JKII He COBCEM TOYHAs WM COJACPXKHUT He Bce AneMeHThl. CocTaBlIeHHOE
OIMCAHME TPOIIECCOB KII BEIOPAHHOW CXEMBI BBIITOJHEHO C HE3HAYUTEILHBIMU OIIMOKAaMH, padoTa
CllaHa IMPero1aBaTelio.

VY I0BJIETBOPUTENLHO - BBIOpaHHAs MOJEIb JKII CUCTEMbl He oOocHoBaHa. CocTaBlCHHAs
cXeMma KII He TOYHAas WM COJCPXKHUT He Bce 3JeMeHThl. COCTaBIEHHOE ONMMCAHUE MPOLECCOB XKII
BBIOPAHHOM CXEMBI BBITIOJIHEHO CO

3HAYUTEIBHBIMU OIIMOKaMH, paboTa cAaHa MPEroJaBaTeo.

HeynoBneTBoputenbHO - paboTa He BBIITOJIHEHA.
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IIpakTnyeckas padora Ne 4 IIpoekTupoBanue u pa3padoTka uHTepQeica nMoab30BaTeIst

Leab: O3HAKOMHUTBHCS C OCHOBHBIMH mNpuHIMIAMHU [IpoexTupoBanusi u pa3paboTKu
uHTepdeiica mosabp30BaTeNs MPOCKTA; MONYYHTh MPAKTHYCCKHE HABBIKM IO MPOCKTUPOBAHUIO U
pa3paboTke unTepdeiica.

Beinosinus patdory, Bel Oyaere:

ymembs:

- IPOBOJIUTH AHAJIN3 MTPEIMETHOM 00acTH;

- IPOEKTUPOBATH U pa3pabaThIBATh CUCTEMY O 33JaHHBIM TPEOOBAHHUAM H CIEUU(PHKALUIM;
- paboTaTh C MHCTPYMEHTAILHBIMHU CPEICTBAMH 00pabOTKH HH(MOpMAIIHH;

- QaHAJTM3UPOBATh 3a7a4dy W/UIH MPOOJIEMY U BBIICIATH €€ COCTaBHBIC YaCTH;

- OTIPE/CTATh 33aa4u JJIs TOMCKa WH(POPMAIIHH;

- OIIPEJENATh HEOOXOAUMBIC HCTOYHUKY HH(OPMALUH;

MarepuanbHoe obecrneyeHue:
IlepcoHAIBHBIN KOMITBIOTED
3aganme:
1. O3nakoMHTbCA C TEOPETUUECKUM MATEPUATIOM.
2. BbInonHUTH 3a7aHUS B IPAKTUYECKOM YacTH pabOThI
3. CocTaBHTb B AJIEKTPOHHOM BHJIE OTYET O paboTe.
4. Cpatb BBIIIOJHEHHYIO palboTy.
Kparkue Teopernyeckue cBeieHUA:
I'padmueckuit unrepdeiic mnonb3obarens (GUI) mnpencraBisier co0oil  pa3HOBUAHOCTH
MOJIb30BATEIBCKOTO WHTEpdeiica, B KOTOPOM 3JIEMEHTHl HHTepdeiica (MEHIO, KHOMKH, 3HAYKH,
CHHUCKU U T. I.), MPEACTaBICHHBIC IMOJIb30BATEII0 HA SKpaHE, MCIOIHEHb B BHJE IpaduuecKkux
N300paXKeHM.
OcHOBHOI 0COOEHHOCTBIO Tpaduueckoro uHTepdeiica sSBISETCS TO, YTO IMOJIb30BATENb C
MIOMOUIBI0 YCTPONCTB BBOJIa MMEET IPOU3BOJBHBIH KO BCEM BHUIUMBIM 3KPAHHBIM OOBEKTaM,
ABJISIOIIMMCS 3J€MEHTaMHU HMHTepdelica U OCYIIECTBISIET HENOCPEICTBEHHOE MaHMITyJUpOBaHHE
UMH.
I'paduueckuit unTepdelic monbp3oBaTes ABISAETCS YaCThIO MOJIb30BaTENILCKOT0 HHTEp(detica u
oTpesieNisieT B3auMO/IEHCTBUE C MOJIb30BaTENIEM Ha YPOBHE BU3YaIM3UPOBAHHON HH(pOpMaLIUH.
[TonHbIit MK pa3paboTku nHTepdeiica BKIOYAET CAeAYIOIINE 3TaIbL:
HccnenoBanue
Cozanue nonb30BaTeNbCKOrO ClICHAPUS
Onucanue cTpyKTypbl HHTEpQEiica
[TpoToTunupoBanue uutepeiica
Onpenenenne CTUIMCTUKA
Coznanue nu3aiiH KOHLENIUH

. Pazpabotka

1. Ha »srame wuccienoBaHusi MpOBOAMTCS cOOp HMH(pOpMAIMM O MPOAYKTE, KIHEHTE, €ro
KOHKYpEHTax WM OJM3KUX aHajorax, cOOp CTaTUCTHKH HWCIIOJIb30BaHMs TEKYIIEro MHTepdeiica,
aHaJIN3 YCTPOICTB MPEATNONIaracMoi 1eNeBor ayIMTOPUH.

OTOT JTam TMOMOTaeT TMOHATh Ui KOro paspalaThiBaeTcs HHTEpdeic, ¢ KaKuMHU
OTPaHUUYEHUSIMU CIIEYET €T0 JeaTh (pa3Mepbl 3KPAaHOB, MHTEPAKTUBHOCTbB) U T 1.

2. Co3pmaHue MoJIb30BaTENLCKOTO CIICHAPHS

Ha ocHoBe mpenocTaBieHHOr0 ONMUCAaHUsA pabOTHl HMHTepdeiica co3laeTcs CIHUCOK 3aaad
(MOIB30BATENIBCKUX CIEHAPUEB), KOTOPBIE MOKET BBIMOJIHATH MOJIb30BaTENb B paMKax HHTep(erica.
Bce 3a1aun pacnuceiBaroTCs MO II1araM, KOTOpble HE0OX0AUMO MPEANPUHATD JUIs PELICHUs 3a1a4H.

NogakrwnpE
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CocraBiieHHbIE CITUCKH IIAroB ISl KaXKJI0M 3a/1a4d MOMOTAIOT MOHSATh I€ MyTh AJIS PeLIeHUs
CIIMIIKOM JIOJIOT OTHOCHUTENBHO OCTAJIBbHBIX 33/Jay. JTal IO0JIb30BATEIbCKUX CIEHapueB OoJiblie
BCETO MOAXOIUT JUIs COKpAILEHHs ITyTH PELICHNUs 3aay MOJIb30BaTellel B paMKax UHTepdeiica.

3. Onucanue cTpykTypsl uHTep(eiica. [lomyyeHHBIH COMCOK 1IAroB Ha MpEeAbIAYIIEeM JTarle,
JIOXKHUTCA B OCHOBY CTPYKTYpbl MHTep(erica. Ompenensercss KOIUYECTBO IKPAHOB, UX KpPaTKOE
COJiep’)KaHUE U TMOJIOKEHHE B oOuieil cTpykType. OmnucaHue CTPYKTYpbl BBIINOJNHSETCS B BUIE
HMEPAPXUYECKOUN CXEMBI.

4. TlporoTunupoBanue uurepdeiica. B 00nbIIMHCTBE ciTydaeB BHIIOIHSIOT ABa CXEMaTHUYHBIX
MPOTOTHIIA: YSPHOBOU U (PMHATHHBIN.

UepHOBOW MPOTOTHUII MPEJICTABISIET COO0N cXeMaTUUYHbIE H300paKeHUS SKPAHOB, CBA3aHHbBIE
Mexay coboil. IIpum uepHOBOM BapHaHTe Ha CXeMax H300pa’keHbl 30HBI W OMHMCAHUS ITHX 30H.
Hanpumep, cniucok HOBOCTEH MM IIanka caiTa.

UYepHOBOI TPOTOTHUIT TIOMOTAET O0Jiee HArJISAHO TOHATh Ha CKOJBKO OOBEMHBIM OYyJIET CailT,
Kak MHOTO MH(oOpMaluu OyJeT Ha KaXJIOM dKpaHe, Kak MHOTO HY)KHO KJIMKaTh, YTOOBI 100paThCs
JI0 HY>KHOM CTpaHULIBI.

@uHaIbHBIM NPOTOTHUI, B KOTOPOM CXEMBbI CTPAaHHUI] BCE €II€ OCTAOTCS CBSI3aHHBIMU MEKIY
ApyT IPYroM, HO Ha CTPAHMIAX Y€ BHUIHBI BCE KHOIKH, TEKCTHI, YeKOOKCHI, ()OPMBI M MPOYHE
3JIEMEHTBHI.

B npororumax mimaHupyercs  (YHKIMOHAJ, pPAcCIOJIOKEHHE  DJIEMEHTOB  CTPAHMIL
OTHOCHUTEIILHO JIPYT pyra 0e3 paccMoTpeHus 0(hOpMICHHUS.

5. Ompenenenne cruwinctuku. llocne aTama uccieqoBaHMs W MapajUIeNIbHO € 3TalaMu
MIPOEKTUPOBAHMSI UJIET OIpe/ielieHne Oy aylel CTUIMCTUKY HTepderica.

Jlyiss BBIOOpA CTHMIIMCTHKHM TOTOBSITCS HECKOJIBKO HaboOpoB m3o0paxkeHuii (moodboards). Otu
HAaOOpBl TMPEJCTaBICHbl CTPAaHUYKAMHU CAMTOB, WIIIOCTPALUAMU, KHOMKaMH, MIPUPTOBBIMU
KOMITO3UIIUSIMH, CBSI3aHHBIMH MEXIy cO00i cruimuctudecku. OQUH M3 3THX HAOOPOB KOHEYHOM
UTOT€ CTAaHET OCHOBOM M3aliH KOHUEILINH.

6. Co3manne nu3aiiH koHuenuuu. Jlu3aiiH KOHIENIUS TMpH3BaHa MOKa3aTh OQOpMIICHHUE
caiiTa W JaTh TOHATH OyAymui BUA Bcero caiita. OOBIYHO KOHIEMIMs TMpeacTaBieHa 1—3
sKpaHamu uHTepdeiica. Ecnu peub uper o caiite, To crapaemcs Mokas3aTb BHUJ OJHOW U TOH ke
CTpaHUIIBI A7 HECKOJIBKUX YCTpoiCTB. Ecnu B nHTEpdeiice mpeanonaraeTcs aHuMallis Ha dKpaHe,
Y4acCTBYIOUIMX B KOHUEMIUH, TO MIOKAa3bIBAEM U €€.

7. Pa3paboTrka. DTo sTam BKIIIOYAET B ce0sl OCTaBIIMECS pabOThI IO CO3/IaHUI0, O(OPMIICHHIO
Y TECTUPOBAHMIO MPOAYKTA.

CymiecTByIOT 00IIMe PUHIIUIIBI CO3/1aHus HHTepderica:

1. EcrecTBeHHOCTh (MHTYUTHBHOCTH). Pabora ¢ cucreMoil He [0JKHA BbI3bIBaTh Yy
MOJIb30BaTENsl CIOKHOCTEH B IMOMCKE HEOOXOIUMBIX ITUPEKTUB (3JIEMEHTOB MHTepdelica) ams
yIpaBIE€HUS MPOLECCOM PELIEHUS TOCTaBJICHHON 3a/1auu.

2. HenporuBopeunBocts. Ecnum B mpouecce paboTbl ¢ cUCTEMOH Monb30BaTesieM ObUTH
MCIIOJIb30BaHbl HEKOTOpBIE MPHEMBbl pabOThl C HEKOTOPOM YacThI0 CHUCTEMBI, TO B JPYrod 4acTu
CUCTEMBI IPUEMBI pa0OTHI JOJKHBI OBITh MACHTUYHBI. Takke paboTa ¢ cUCTeMOol yepe3 uHTepdeiic
JIOJDKHA COOTBETCTBOBATh YCTAHOBJICHHBIM, MPHUBBIYHBIM HOpPMaM (HalpUMep, HCIOJIb30BaHUE
knaBuiu Enter).

3. Hem3OvITOUHOCTE. DTO O3HAYaeT, YTO IIOJIb30BAaTEIb JOJDKEH BBOOUTH TOIBKO
MUHUMAIbHYI0 MHQOpPMAIHIO Ui padOThl WIK YIpaBlieHUs cucTeMoil. Hampumep, monb3oBarens
He J0JKEeH BBOAUTH He3HaunMble nudpel (00010 Bmecto 10). AHanornyHo, Henb3s TpeOOBaTh OT
MOJIb30BaTeNs BBECTU MH(POPMAIIHIO, KOTOpas Obliia MPEeIBAPUTEILHO BBEICHA U KOTOPAask MOXKET
ObITh aBTOMATUYECKH MOJTydyeHa U3 cucTeMbl. JKenarenbHo UCI0JIb30BaTh 3HAYEHUS IO YMOJTYAHUIO
I/ie TOILKO BO3MOKHO, YTOOBI MUHUMHU3UPOBATH MPOLIECC BBO/IA HH(OPMAIIUH.

4. HenocpencTBeHHbIH JOCTyn K cucteme mnomou. B mporecce paboTel HE0OXoaumo,
4T00BI cHcTeMa oOecrieynBaia MoJIb30BaTeNsi HEOOXOAUMMBIMUA MHCTPYKIUAMH. CHcTeMa MOMOIIU
OTBEYAET TPEM OCHOBHBIM acCIEKTaM - KaueCTBO M KOJIMYECTBO 00ECIIeYBAEMbIX KOMAHI; XapaKTep

78



cooOmieHuit 00 omuOKax W MOATBEPKACHUS TOTO, 4TO cucreMa aenaeT. CoobmeHus o0 ommodKax
JOJDKHBI OBITH TIOJIE3HBI M TIOHSATHBI MOJIB30BaTeNo. [Ipy 3TOM OTBeUaTh Ha 3TH BOMPOCH! HYXHO
BO3MOXXHO 00JI€€ BEXKJIMBBIM U TIOHATHBIM ITOJI30BATEIISIM SI3BIKOM.

5. T'mOkocth. MHTEepdeiic cucTeMbl JOIDKEH OOCITYKHBATh IOJIb30BATENsl C Pa3IUYHBIMU
YPOBHSIMHU TIOJITOTOBKH. J[JIs1 HEOTBITHBIX MOJIBb30BaTeNei HHTEPEHC MOKET ObITh OPraHU30BaH Kak
uepapxuveckas CTPyKTypa MEHIO, a Ui ONBITHBIX MOJb30BaTeNel KaKk KOMaHJbl, KOMOWHAIIUU
HaKaTH KJIABUII U TAPAMETPBI.

Ilopsiiok BbINOJTHEHHS PA0OTHI:

1. H3yuuTh TEOPETHUECKYIO HH(OPMAIIHIO.

2. Chopmynupyiite menu pa3pabOTKH CHCTEMBI Il CBOETO 33aJaHus U Ha4adbHbIC TPEOOBaHUS
K CUCTEME.

3. Onpenenute HYKIbI MOJIH30BATEIICH CUCTEMBI, U UX 0KHUIAHUS

4. Co3pmaiiTe POTOTUN UHTEpdeiica ¢ MPEACTABICHUEM IOJHOTO MEPEeYHsl pa3zieiioB W/HIu
BCEX CTPaHMII, UMCIOIIUXCS B CUCTEME.

5. B anekrpoHHOM BUE 0QOPMUTE KPATKUN OTYET O BBIOJHEHHOI padoTe.

6. Cpaiite BEIIOJHEHHYIO PaboTy.

(I)opMa NpeacTraBjJacHusd pedyjabTara:
BreinonnenHoe 3alaHuC, CXEMa IIPOTOTHUIIA, OTUECT O pa60Te.

Kpurepun oneHku:

OtnnuHO — paboTa BBINOJIHEHA MOJTHOCTBIO, CXEMa CUCTEMBI pa3padoTaHa ¢ y4eToM Lieseil u
TpeOOBaHUH K CHCT€ME, YYTeHbl TpeOOBaHUS NOJb30BATENEd U OCHOBHbBIE IPHHLUIIBI
npoekTHupoBanus rpaduyeckoro uuaTepgeiica. CocraBieH OTYET O BHINMOJHEHHOW pabore. Pabora
cllaHa MPeroaBaTelto.

Xopomo - paboTa BBIIOJIHEHA IOJHOCTBIO, CXEMa CHCTEMBI pa3padoTaHa ¢ y4yeToM ILieneil u
TpeOOBaHUI K CHUCTEME, HO C HE3HAYMTEIbHBIMHM OIIMOKAaMH, HE /0 KOHLA yYTeHbl TpeOOBaHMS
10JIb30BaTEIe M OCHOBHBIE MPHUHIUIBI IPOEKTUPOBaHUS Tpaduueckoro uHrepdeiica. CocrapieH
OTYET O BBINOJIHEHHOM paboTe. PaboTa ciana npenojaBarento.

VY 10BIETBOPUTENBHO - paboTa BBHINOJIHEHA HE MOJHOCTBIO, CXEMa CUCTEMBI pa3paboTaHa c
CYIIECTBEHHBIMM OIIMOKaMM, HE J0 KOHIA YYTeHbl TpeOOBaHMs TMOJb30BaTENEe M OCHOBHBIE
MPUHLMIIB TIPOEKTUPOBaHUS rpaduueckoro uHTepdeiica. CocTaBieH OTYET O BBINOJIHEHHON
pabote. PaGoTta cana npenogaBarento.

HeynosnerBopurensHo - paboTa He BBINOIHEHA.
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JlaGopaTopHas pa6oTa Ne 6 YcTaHOBKA H HACTPOIiKa CHCTeMbl KOHTPOJISI BepCHii ¢
pa3rpaHuvyeHueM poJei

Heab: monyyeHue NepBOHAYANBHBIX HABBIKOB HCIIOJIB30BAHUS CHCTEM KOHTPOJSL BEpCHil
HCXOJIHOTO KOJIa TPOrpaMm.

Beinosinus patdory, Bel Oyaere:

ymemp:

- MPOCKTUPOBATH U pa3pabaThIBaTh CUCTEMY IO 3aaHHBIM TPEOOBAHUSM U CTICIIH(PUKAIUSIM;

- paboTaTh ¢ MHCTPYMEHTAIBHBIMH CPEJCTBAMU 00pabOTKH HH(OpMAIUK;

- ICTIOJIB30BAaTh COBPEMEHHOE MTPOTpaMMHOE 0OecrieueHHe;

- YUTaTh, NMOHMMATh M HAXOIUTh HEOOXOJMMBIC TEXHHYECKUE JaHHbIE U WHCTPYKIUU B
PYKOBOJICTBaX B JTJFOOOM JOCTYITHOM (hOpMarTe;

MarepunanbHoe obecrnieyeHue:
[TepconanbHbIi KOMIBIOTED, Git
3aganue:
1. O3HaKOMHTBCS C TEOPETUYECKUM MATEPHATIOM.
2. BpIMONHUTE 33/1aHUS B IPAKTHYECKOW 4acTH pabOThI
3. CocTaBUTb B 3JIEKTPOHHOM BHJIE OTYET O padoTe.
4. Cpatb BBINOJIHEHHYIO paldoTYy.

Kparkue Teopernyeckue CBeACHUA:

Cucrema KOHTPOJISl BEpCUN NPECTaBIIAET COOON CHEUalbHOE MPOrPaMMHOE OOecrieueHHe
JUIs COBMECTHOM paboThI ¢ MOCTOSIHHO U3MeHstoleiics uHdopmarueil. OHa siBIIsieTCSl HAACTPOUKON
Ha/ (HailIoBOW CHCTEMOM, KOTOpasi TIO3BOJISIET XPAHUTh HECKOJIBKO BEPCHI OTHOTO U TOTO K€ (aiina

CucreMpl KOHTPOJIS BEPCUN HYKHBI JUIS:

- XpaHeHHsI IOJIHOM UCTOPUU U3MEHEHUIN

- Onucanus IpUYUH BCEX MTPOU3BOJUMBIX U3MEHEHUM

- OTMEeHBI U3MEHEHUH, €CJIH YTO-TO OBLIO C/IeTITAaHO HETPABUIHLHO

- [Torcka mpUYMH U OTBETCTBEHHOTO 32 MOSABJICHHUE OUIMOKH B IPOrpaMMe

- CoBMeCTHOH pabOThl HECKOJIBKUX pa3pabOTYMKOB HaJl OJHUM MPOEKTOM

- Bo3aMoxHOCTH BHOCUTH U3MEHEHHUsI, HE MelIas paboTe APYrux pa3paboTUNKOB

Cyl1ecTBYIOT ClIeyIolne Pa3HOBUIHOCTH CUCTEM:

1. IlenTpanu3oBaHHBIE CUCTEMBI KOHTPOJISL BEPCHUIL

XapakTepusyroTcs CIeyIOIMMH IPU3HAKAMU:

- EauncTBeHHOE XpaHunuiie (peno3uTopuil) Ui XpaHeHus Bcex (ailyioB nmpoekra

- Kaxnpiii monp3oBaTenb KOMUPYET HEOOXOAMMBIE €My (ailyibl M3 3TOro XpaHWUIIUIIA,
U3MEHSET U, 3aTeM, 3arpyxaeT U3MeHEeHHbIe (ailiibl 00paTHO B XpaHWIUILE

2. PacnipenienieHHbIE CUCTEMBI KOHTPOJISI BEPCHIA.

- ¥ Ka)K70r0 M0JIb30BaTENS CBOE XPAaHWIHILE (BO3MOXHO, HE OJJHO)

- Cucrema oOecriedrBaeT BO3MOKHOCTh pabOThI C JHOOBIMU XPAHUIUIIAMHU (JOKAJIBHBIMH U
y1aJIEHHBIMU )

Git - omHa W3 cucteM KOHTpoOJsi Bepcuid. [IpenHa3HadeHa, B OCHOBHOM, JUisi DPabOThHI
pacripenieieHHOW KoMmaHJpl pa3paborunkoB. Cucrema Git O4eHb HKOHOMHYHA M He TpeOyer
pacchbUIKU OOJIBIIOro KoiuuecTBa (ainoB. OTCIEKUBAIOTCS U MEPECHIIAIOTCS U3MEHEHUs B (aiinax
U CCBUIKM Ha 3TH H3MEHEHHA. To €cTb OCHOBHAsl pacchulKa 3TO PAacChUIKA PA3HUIBI B BAIIUX
penakTupoBaHuax.OTCHUIAIOTCS TONBKO pa3uyus B mankax u ¢ainnax. B mr0060if MOMEHT BpeMEeHH
BBl MOKETE BO3BPATUTHCA K TOMY MJIM MHOMY COCTOSIHUIO CUCTEMbI. MHOIMe€ KOMIIAHUU YIEISIIOT
BHHUMaHHE Xopoled U OBICTpOH KOMMYHMKAIIMM MEXIy COTpyIHUKaMu. B 3ToM oTHOIIeHHH,
crcTeMa KOHTPOJISl BEpCU MPe1oCcTaBisieT OONbIINE BO3ZMOKHOCTH.
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OcHoBHas 3a7a4a CHCTEMBI yNpaBJICHHE BEPCH — OSTO YIpoIIeHHEe PabOThl ¢ MOTOKAMU
M3MeHsomencss nHhopManuu. [ J1aBHON mapaJgurMON CHUCTEMBbI YIPABIICHUS BEPCHM SBISCTCS
JIOKaJM3alysl TaHHBIX KaKIO0ro paspadboTumka mpoekrta. Kaxaplii pa3paboTuumk MMeEeT Ha CBOEH
MallMHE JIOKAJIbHBIA perno3utopuil. B ciyyae HEOOXOAMMOCTH HM3MEHEHHs OTIPABIAIOTCS W3
JIOKAJIbHOTO PEMO3UTOpHS B yJaJeHHOE XpaHWIMINE B ONpEAeNeHHYI BeTky. M moboi
pa3paboTuuK U3 pacrnpeaeeHHOM KOMaH/bl MOXKET CKauaTh HOBbIE U3MEHEHHUS B MPOEKTE, YTOOBI
MPOJOJDKUTH COBMECTHYIO PadOTy HaJ IMIPOEKTOM.

B crannaptroii moctaBke Git moanepskuBaercs Bzaumojerictere ¢ CVS (MMIIOPT M 9KCHOPT,
amymsiusi  CVS-cepBepa) u  Subversion (YacTWdHasi TOJJICPKKA HMIIOPTa M IKCIOPTA).
CrangapTHBIi MHCTPYMEHT HUMIOPTAa M JKCIOpPTAa BHYTPU DKOCHCTEMBI — apXHBBI Cepuit
BEPCHOHHMPOBAHHBIX (paiiioB B popmarax .tar.gz u .tar.bz2.

Pabouee nepeBo (pabGouast mupekTopwus, pabodee MPOCTPAHCTBO) — ITO JEPEBO HMCXOIHBIX
(haiiioB, KOTOPBIC BB MOXKETE BUJETh H PEIAKTHUPOBATH.

HNunekc (0061acTh MOATOTOBICHHBIX (DailyioB, staging area) — 3TO OJWH OOJBIION OMHAPHBIN
¢aiin .git/index, B KOTOpoM yka3aHbl Bce (haiimbl Tekymiel BeTku, nx SHA1, BpeMCHHBIE METKH U
UMeHa. DTO He OTJeNIbHasE AUPEKTOPHSI C KOMUSIMU (ailioB.

Vkazarens HEAD — 370 ccbika Ha MOCIIEIHUN KOMMUT B TEKYIIEH U3BJICYEHHON BETKE.

Ilopsinok BbINOJHEHUS padOThI:
1. UByuuth TeopeTndecKyro HHPOPMAIIHIO.
2. Ycranosure Git ¢ opunmanbHOTrO caiTa.
3. Hacrpoiika moyib30BaTeNs ¥ €MEHII:
git config --global user.name "My Name"
git config --global user.email myEmail@example.com
4. Coznanue HOBOro pemnosutopusi. Git XpaHUT cBou (haliiibl U UCTOPUIO MPSIMO B TAIKe
npoekta. YToObl co31aTh HOBBIM pENO3UTOPUI, HAM HYKHO OTKPBITh TEPMHHAJ, 3alTH B MaIKy
HAIIIETO MPOEKTa U BBHITIOTHUTH KOMaHy init. 3TO BKIIOYUT NMPHIOKEHHUE B TOM KOHKPETHOU Mamke
U CO3/aCT CKPBITYIO AMPEKTOPHIO .git, TIe OYAEeT XpaHUTbCA UCTOPUS PETMO3UTOPUS U HACTPOHKH.
Co3paiiTe Ha pabodeM cToJie MamKy IMOJ Ha3BaHMEM git exercise. [[ng 3Toro B OkHe TepMHUHalIa
BBEJIUTE:
$ mkdir Desktop/git_exercise/
$ cd Desktop/git_exercise/
$ git init
Komangnast ctpoka J10J1KHa BEpHYTh YTO-TO BPOJE:
Initialized empty Git repository in /home/user/Desktop/git_exercise/.git/
DTO 3HAYUT, YTO HAIll PEMO3UTOPUN OBLI YCHENIHO CO3JaH, HO IMOKa 4YTo MmycT. Temeph
co3/aiiTe TeKCTOBBIN (haitn moa HazBanueM hello.txt 1 coxpaHuTe ero B TUPEKTOPHH git _exercise.
Omnpenenenue coctosiHus. StatuS — 3To KoMmaHAa, KOTOpas IOKa3bIBaeT HMHGOPMAIUIO O
TEKYILIEM COCTOSIHUM PENO3UTOPUS: aKTyallbHa JIM MH(pOpMAIMs Ha HEM, HET JIM 4ero-To HOBOTO,
9TO MOMEHSIIOCH, U TaK jJaiee. 3amyck git status Ha HaleM CBeXeCO3JaHHOM PErO3UTOPHH:
$ git status
On branch master
Initial commit
Untracked files:
(use "git add ..." to include in what will be committed)
hello.txt
CooOrienre ToBopuT 0 ToM, uTo Qaiin hello.txt HeoTcnexuBaemslii. st TOro, 4T0OBI HAYATh
OTCIICKUBATh HOBBIN (Daiiil, Hy’)KHO €T0 CIEeIUaIbHBIM 00pa3oM OOBSIBUTH.
5. IoxaroroBka ¢aitinos
B git ecTh KOHIENIMS 00JIaCTH MOATOTOBICHHBIX (haiioB. B 3Ty o0nacTb MOXHO 100aBUTH
¢aiinel (nnm yactu (HaityioB, UK Ja)ke OJMHOYHBIE CTPOUKH) KoMaH10# add, 106aBUTH Bce HYKHOE
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B PENO3UTOPHU (CO3/1aeM CIIENIOK HYXXHOTO HaM COCTOSTHHSI) KOMaHA0H commit.B Hamewm ciydae y
Hac TOJIbKO OJWH (haiij1, TaK 4TO JOOABUM €T0:

$ git add hello.txt

Ecnu nam Hy»HO 100aBUTH BCE, UTO HAXOJUTCS B IUPEKTOPUH, Mbl MOKEM HCIOJIb30BaTh

$ gitadd -A

[IpoBepum cratyc CHOBa, Ha ATOT pa3 MbI JOJKHBI ITOJIYYUTh APYTOM OTBET:

$ git status

On branch master

Initial commit

Changes to be committed:

(use "git rm --cached ..." to unstage)

new file: hello.txt

@aiin rotroB Kk kKoMMmuTy. CoOOOILIEHHE O COCTOSHUU TaK)K€ IOBOPUT HaM O TOM, KaKue
M3MEHEHHUS OTHOCUTEIbHO (paiiyia ObLIM MPOBEIEHBI B 0OJACTH MOJITOTOBKH — B JIAaHHOM CiIydae
3TO HOBBIH (hailin, HO (ailsIbl MOTYT OBITH MOTU(HUIIMPOBAHBI UM yIAJICHBI.

KomMmuTt(dpukcanus nsmenenuit). KoMmmut mnpezacrapnsieT co0oil COCTOSHHE PEMO3UTOPUS B
OIlpe/ICNICHHbII MOMEHT BpeMeHH. MBI MOKEM BEpPHYThCS U YBMJIETh COCTOSIHUE OOBEKTOB Ha
ONpeIeJICHHbIII MOMEHT BPEMEHH.

UroObl 3adukcHpoBaTh HM3MEHEHUS, HAM HYKHO XOTS ObI OJHO HW3MEHEHHE B 00JacTh
MOATOTOBKH (MBI TOJIBKO YTO CO3Jajd ero mnpu nomomu git add), mocie KOTOPOro Mbl MOXKET
KOMMHTHTB:

$ git commit -m "Initial commit."

OTta KOMaH/Ja CO3/aCT HOBBIH KOMMHUT CO BCEMH HM3MEHEHUSMHU M3 00JacTH TOATOTOBKU
(moGaBnenue ¢aina hello.txt). Kmou -m u coobmenue «Initial commit.» — 3T0 co3gaHHOE
II0JIb30BATEIEM OIMCAHUE BCEX W3MEHEHHH, BKJIIOYEHHBIX B KOMMHUT. CumuTaercs Xopoluein
MPAKTUKOM JIeJIaTh KOMMUTBI YaCTO M BCEI/1a MUCATh COAEPIKATEIbHBIE KOMMEHTAPHUH.

6. YnmaneHHbIE pENO3UTOPUHI

Celiyac Hall KOMMHT SIBJISIETCS JIOKQJIBHBIM — CYIIECTBYET TOJIBKO B JUPEKTOPHH .git Ha
Hariel (ainoBoii cucteme.

[TonxiroueHue K yIaleHHOMY PENO3UTOPHIO

UroObl 3arpy3uth 4TO-HMOYIb B YJAJICHHBIH pENO3UTOPUN, CHayalla HY)KHO K HeMy
MOJKIIOUNTECS. MOXHO Hcnosib30BaTh ajapec https://github.com/tutorialzine/awesome-project, HO
TaKKe MOXHO MONpoOoBaTh co3aaTh cBOM penosutopuii B GitHub, BitBucket wim mo6om npyrom
cepBuce. Perucrpanus U yCTaHOBKA MOJXKET 3aHATh BpeMs, HO BCE I0J00HBIE CEPBUCHI
MIPEIOCTABIISAIOT XOPOIIYIO TOKYMEHTALIUIO.

UroObl cBsi3aTh Hall JOKalIbHBIM peno3uropuil ¢ penosutopueM Ha GitHub, BbImomHNM
CJIEIYIONIYIO KOMaHay B TepMuHaiie. OOpaTuTe BHUMaHKE, YTO HY)KHO 00s13aTenbHO n3MeHuTh URI
PENO3UTOPHS Ha CBOM.

# This is only an example. Replace the URI with your own repository address.

$ git remote add origin https://github.com/tutorialzine/awesome-project.git

[IpoeKkT MOXEeT MMeTh HECKOJIbKO YJAJEHHBIX PENO3UTOPUEB OAHOBPEMEHHO. UTOOBI HX
pa3nuyath, Mbl JaIMM UM pa3Hble iMeHa. OOBIYHO TTIaBHBIN PENO3UTOPHUIl Ha3bIBAETCS Origin.

OtnpaBka U3MEHEHUI Ha cepBEp . IDTOT MPOLECC MPOUCXOIUT KAXKIBIN pa3, KOT1a Mbl XOTUM
OOHOBHUTH JaHHBIE B yAalleHHOM peno3uTtopun. Komanna, npeanasHadenHas s toro - push. Ona
MPUHUMAET [IBa MapameTpa: UMs yJAJIEHHOTO PEeno3UTOpHs (Mbl Ha3BaJld Hall Origin) U BETKY, B
KOTOPYI0 HEOOXOIMMO BHECTH M3MEHEHHs (master — 5TO BETKa IO YMOJYAHHUIO JJIs BCeX
PEMO3UTOPHER).

$ git push origin master

Counting objects: 3, done.

Writing objects: 100% (3/3), 212 bytes | 0 bytes/s, done.

Total 3 (delta 0), reused 0 (delta 0)
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To https://github.com/tutorialzine/awesome-project.git

* [new branch] master -> master

B 3aBucuMocTH OT cepBHCa, KOTOPBI BBl HCHOJB3YeTE, BaM MOXKET MOTpeOOBaThCA
ayTeHTU(UIUPOBATHCSA, YTOOBI U3MEHEHHs OTHPaBUINChH. Eciau Bce caenano npaBuibHO, TO KOTJa
BbI IOCMOTPUTE B yJAJICHHBIN PENO3UTOPHUI IPH IToMoIu Opay3epa, Bbl yBuaute ¢aiin hello.txt

7. KnonupoBanue penosutopus. Ceituac apyrue nons3zoBarenu GitHub moryt mpocmarpuBath
Baml peno3uropuid. OHM MOryT cKadyaTb M3 HEro JIaHHblE M IOJYYUTh IIOJHOCTBIO
paboTocrnocoOHYI0 KOMUIO BAlllero MpoeKTa Mpy MOMOIIM KOMaH b1 clone.

$ git clone https://github.com/tutorialzine/awesome-project.git

HoBeiit  JoKanmbHBIA  pemo3uTopuil  co3gaercss aBTomarmuecku ¢ GitHub B kadectBe
YAAJIEHHOTO PEMO3UTOPHUSL.

3anpoc U3MEHEeHM ¢ cepBepa. Eciu BbI clienanyu U3MEHEHUs B BallleM PEIIO3UTOPUH, APYTHe
MOJIb30BATEIM MOTYT CKa4yaTh M3MEHEHUS TP MOMOIIX KoMaH b1 pull.

$ git pull origin master

From https://github.com/tutorialzine/awesome-project

* branch master -> FETCH_HEAD

Already up-to-date.

Tak Kak HOBBIX KOMMHTOB C T€X IOP, KaK Mbl CKIIOHUPOBAIIU ce0e MPOEKT, He ObLIT0, HUKAKUX
W3MEHEHUHN JOCTYIMHBIX JUIsl CKAYMBAHUS HET.

8. BerBnenne. Bo Bpemsi pa3paboTku HOBOW (DYHKIIMOHATBHOCTH CUMUTAETCS XOPOIIeH
IIPaKTUKON paboTaTh C KOMMEW OPUTMHAIBHOIO IPOEKTa, KOTOPYK Ha3blBalOT BETKOW. BerBu
HUMEIOT CBOIO COOCTBEHHYIO MCTOPHUIO U M30JIMPOBAHHBIE IPYT OT Apyra U3MEHEHHUs J0 TeX Iop,
IIOKa Bbl HE PELIAETE CIUTh U3MEHEHMSI BMECTE. DTO MPOUCXOIUT IO HAOOPY IPUYUH:

- Ve pabouasi, cTabuiIbHAsE BEPCUS KOJIa COXPAHSIETCS.

- Pasnuunpie HOBBle (yHKIME MOryT pa3pabaThIBaThCS  MAPAJUIETBHO  PAa3HBIMH

MIPOrpaMMHUCTaMH.
- PazpabGoTtunku MoryTt paborarth ¢ COOCTBEHHBIMH BETKaMM O€3 pHCKa, 4TO KojoBas Oasza
MTOMEHSETCA U3-3a UYKUX U3MEHEHHM.
- B cayuae comHeHUWH, pa3NMUYHBIE peaTU3alMd OJHOM M TOW JK€ HJIed MOTYT OBITh
pa3paboTaHbl B pa3HBIX BETKaX U 3aT€M CPAaBHHUBATHCH.
1. Co30anue Hosoti 6emKu
OcHOBHasi BeTKa B KaXXJIOM PEMO3UTOpPHM Ha3biBaeTcsa master. UToObl co3aaTh eimie OaHy
BETKY, MCIIOJIb3yeM KOMaHy branch <name>
$ git branch amazing_new_feature
DTO0 cO371aCT HOBYIO BETKY, [TOKA YTO TOYHYIO KOIIMIO BETKH master.
2. Ilepexniouenue medncoy emramu
Ceituac, ecnu Mbl 3armycTuM branch, Mbl YBUJIUM JIBE JOCTYITHBIE OIIIMH:
$ git branch
amazing_new_feature
* master
master — 93TO akTHBHasg BeTKa, OHA IIOMeYeHa 3BE3J0YKOH. Jns  nepexmodeHus
BOCTIONIb3yeMcsl KoMaH10i1 checkout, oHa mpuHUMAaET OJUH MapaMeTp — HUMs BETKH, Ha KOTOPYIO
HEO00XO0IMMO MEPEKITIOUUTHCS.
$ git checkout amazing_new_feature
3. Cnusanue gemox
Co3pgagum feature.txt, 100aBUM M 3aKOMMHUTHM:
$ git add feature.txt
$ git commit -m "New feature complete.”
W3meHeHus 3aBeplieHbl, TEEPh Mbl MOKEM IEPEKIIIOUNTHCS 00paTHO Ha BETKY master.
$ git checkout master
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Tenepb, eciu MBI OTKpPOEM Hall MPOEKT B (ailloBOM MEHEIKepe, Mbl He YBUAMM (haiina
feature.txt, MOTOMY 4TO MBI IEPEKIIOYMIMCH OOpATHO HAa BETKY master, B KOTOPOH Takoro ¢aiina He
cymiectByeT. UTOOBI OH TMOSBUIICS, HY)KHO BOCIIOJNIB30BAThCS Merge st OOBEIUHEHHUS BETOK
(mpuMeHeHUsT I3BMEHEHHUH 13 BETKH amazing new_feature K OCHOBHOM BEpCHHU MPOCKTA).

$ git merge amazing_new_feature

Tenepr BeTka Master akryanbHa. BeTka amazing new feature Oombllie HEe HyXHa, U €€
MOKHO YIAJIUThb.

$ git branch -d awesome_new_feature

9. OrtcnexxuBaHue U3MEHEHHH, CIEIAHHBIX B KOMMHUTaX

VY KaxJI0T0 KOMMHTA €CTh CBOW YHUKAJIbHBIN UACHTHU(MUKATOP B BUJE CTPOKH HUPP U OYKB.
YroObl MPOCMOTPETHh CIHCOK BCEX KOMMHUTOB M HMX HACHTU(PHUKATOPOB, MOXHO HCIOJIH30BATh
komaHny log:

[spoiler title="BeiBoz git log']

$ git log

commit ba25c0ff30e1b2f0259157b42b9f8f5d174d80d7

Author: Tutorialzine

Date: Mon May 30 17:15:28 2016 +0300

New feature complete

commit b10cc1238e355c02a044ef9f9860811ff605c9h4

Author: Tutorialzine

Date: Mon May 30 16:30:04 2016 +0300

Added content to hello.txt

commit 09bd8cc171d7084e78e4d118a2346b7487dca059

Author: Tutorialzine

Date: Sat May 28 17:52:14 2016 +0300

Initial commit

[/spoiler]

Kak BbI MOXECTC 3aMCTUTD, I/I,E[CHTI/ICI)I/IKaTOpLI JOBOJIBHO AJIMHHBIC, HO AJIA pa6OTBI C HUMH HC
O6$[321T€J'II>HO KOHI/IpOBaTI) nx LOeINKOM — nemex HCCKOJIBKUX CHMBOJIOB 6yz[eT BITIOJIHC

AJOCTAaTOYHO. Yro0bI IMOCMOTPETD, UTO HOBOT'O IMOABUIIOCH B KOMMUTE, MBI MOKEM BOCITIOJIB30BATHCA
KOMaHI0U

show [commit][spoiler title='"BeiBox git show']

$ git show b10cc123

commit b10cc1238e355c02a044ef9f9860811ff605c9b4

Author: Tutorialzine

Date: Mon May 30 16:30:04 2016 +0300

Added content to hello.txt

diff --git a/hello.txt b/hello.txt

index e69de29..b546a21 100644

--- a/hello.txt

+++ b/hello.txt

@@ -00+1 @@

+Nice weather today, isn't it?

[/spoiler]

UroObl yBHIETh pa3sHUIly MEXAy JABYMsS KOMMHUTaMu, Hcmonb3yercs komanaa diff (c
YKa3aHHUEM IIPOMCIKYTKA MCIKIAY KOMMI/ITaMI/I)I

[spoiler title="BeiBo git diff']

$ git diff 09bd8cc..ba25c0ff

diff --git a/feature.txt b/feature.txt

new file mode 100644

index 0000000..e69de29
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diff --git a/hello.txt b/hello.txt

index e69de29..b546a21 100644

--- a/hello.txt

+++ b/hello.txt

@@ -00+1 @@

+Nice weather today, isn't it?

[/spoiler]

Mbl CpaBHMJIM HEPBbI KOMMUT C IMOCIEAHHUM, YTOOBI YBHJIETh BCE W3MEHEHMsI, KOTOpBIE
Obun Korma-nmubo cnuemansl. OObYHO Tpomie ucnoib3oBarh git difftool, Tak kak sTa KOomaHna
3aIrycKaeT rpaguuecKuil KIIMEeHT, B KOTOPOM HArJIsiIHO COMOCTABIISAET BCE U3MEHEHUS.

10. BosBparmienne (aiina Kk IpeapIIyneMy COCTOSTHHIO

OTO sAenaercs y)xe 3HaKoMoi Ham kKomaHjoi checkout, KOTOpyI0 MbI paHee HMCIIOJIb30BAIN
Ui TepeKIIoueHus] Mexay BeTkamMu. Ho oHa Takke MoOXKeT OBITh HCIOJB30BaHA IS
NEePEeKIII0YEHUs MeXAy KoMMuTamu B cinenyromem npumepe mMbl Bo3bMeM (aiin hello.txt u orkatum
BCE M3MEHEHHS, COBEPIICHHBIC HAJl HUM K IePBOMY KOMMUTY. UTOOBI ClIenaTh 3TO, MBI IIOACTaBUM
B KOMaH/y UIEHTU(PHUKATOP HYKHOI'O KOMMHUTA, & TAKXKE MyTh 110 (aiiia:

$ git checkout 09bd8ccl hello.txt

11. HcnpaBnenne KoMMHATA

Ecnu BBI oneuyaTtanich B KOMMEHTapUH WM 3a0bUTH J00aBUTH (paill M 3aMETHIIM 3TO Cpasy
10cJIe TOro, Kak 3aKOMMMTUIIA U3MEHEHHMS], BbI JIETKO MOKETE 3TO MOMPABUTh MPU MOMOLIM commit
—amend. DTa KoMaH/a J00aBUT BCE U3 MOCIETHETO KOMMHUTA B 00JIACTh MOATOTOBJICHHBIX (haiiyioB
U TOMBITAETCs ClIeJIaTh HOBBIM KOMMUT. DTO AaeT BaM BO3MOXHOCTb IMOIPAaBUTh KOMMEHTapUil WIn
n00aBUTH HemocTaroure (Gaiiibl B 001aCTh MOATOTOBICHHBIX (DaiiiioB.

Jlns Gojiee CIIOKHBIX WCHpPABICHUH, HAapuUMep, HE B IMOCIEIHEM KOMMMTE WJIU €CJIU BbI
yCIlelnu OTIPAaBHTh M3MEHEHHUS Ha CEpBep, HY)KHO HCIOJB30BaTh revert. JTa KOMaHAa CO31acT
KOMMMT, OTMEHSIIOIUI U3MEHEHUs], COBEPIIEHHbIE B KOMMUTE C 33aHHBIM UAEHTU(PHKATOPOM.

CamMblii mocnegHu KOMMHUT MOXET OBITh A0CTyIeH 1o annacy HEAD:

$ git revert HEAD

Jlig ocTanbHBIX OYAEM HCIIOJIb30BaTh UACHTH(PUKATOPHI:

$ git revert b10cc123

[Ipu oTMeHe cTapblX KOMMHUTOB HYXKHO OBITH TOTOBBIM K TOMY, YTO BO3HHUKHYT KOH(IIUKTHI.
Takoe ciyuaetcs, ecnu (aiin ObUT H3MEHEH ellle OJHUM, 0oJiee HOBBIM KoMMHTOM. 1 Temneps git He
MOXKET HaWTH CTPOYKH, COCTOSHHE KOTOPHIX HYXHO OTKAaTUTh, TaK KaKk OHHM OOJIbIIE HE
CYIIECTBYIOT.

12. Pa3pemenrie KOH()IUKTOB MPU CIUSIHUN

ITomMuMoO clieHapusi, OMMUCAHHOTO B MPEIBIAYIIEM IMYHKTE, KOH(QIMKTHI PErYJISPHO BO3ZHUKAIOT
NpHU CIMSHUM BETBEH WM TPH OTIpPaBKEe YyXKOro kona. VMHorma KOH(IUKTB HCIPABISIOTCS
aBTOMAaTHYECKH, HO OOBIYHO C 3TUM IMPHUXOAUTCS pazOMpaThCsl BPYUHYIO — pellaTh, KakKoW KOJ
OCTaeTCsl, @ KAKOM HYKHO y/IaJIUTh.

JlaBaiiTe MOCMOTPUM Ha MPUMEPHI, TJ€ MBI HOIMBITAEMCS CIUTh JIBE BETKHU I10] Ha3BaHHEM
john branch u tim_branch. I Tum, u JI>koH mpaBaT oAMH U TOT *e ¢ailn: QyHKUHIO, KOTOpas
oToOpakaeT JIEMEHThI MacCuBa./[)KOH MCIIONIB3YeT IIUKI:

I/ Use a for loop to console.log contents.

for(var i=0; i<arr.length; i++) {

console.log(arr[i]);

}

Tum npeanounrtaet forEach:

/I Use forEach to console.log contents.

arr.forEach(function(item) {

console.log(item);

H
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Onn 006a KOMMUTST CBOM KOJ B COOTBETCTBYIOIIYIO BETKY. Temepb, €CIM OHU MOIBITAIOTCS
CJIMTH JIB€ BETKH, OHU TIOJTydaT cool1ieHne o6 ommoke:

$ git merge tim_branch

Auto-merging print_array.js

CONFLICT (content): Merge conflict in print_array.js

Automatic merge failed; fix conflicts and then commit the result.

Cucrema He cMmorjia PaspCIInTh KOH(l)HI/IKT ABTOMAaTHUYCCKH, 3HAYHUT, 3TO MPHUACTCA CACIIATH
paszpabotuukam. [IpuoxkeHne OTMETHIIO CTPOKH, COAEepIKaue KOHMINUKT:

[spoiler title="Beieon']

<<<<<<< HEAD // Use a for loop to console.log contents. for(var i=0; i<arr.length; i++) {

console.log(arr[i]); } =======// Use forEach to console.log contents. arr.forEach(function(item) {
console.log(item); }); >>>>>>> Tim's commit.

[/spoiler]

Han paspenurenem ======—= wmbl BuauMm nocienuuii (HEAD) kxommut, a moax HUM -

KoHumKTYyromui. Takum 00pa3oM, Mbl MOKEM YBHIETh, YEM OHHU OTIMYAIOTCS M peIlaTh, Kakas
Bepcus sydule. Min BoBce HamucaTh HOBYIO. B 3TO# cuTyanuu Mbl Tak ¥ MOCTYIMM, IEepENUILIEM
BCE, Y/IaJIMB Pa3ACIUTEH, U TaUM git MOHSATh, YTO 3aKOHYMIIH.

/I Not using for loop or forEach.

/I Use Array.toString() to console.log contents.

console.log(arr.toString());

Korna Bce ToTOBO, HY)KHO 3aKOMMHUTUTH H3MEHEHUS, YTOOBI 3aKOHYUTH MPOIIECC:

$ git add -A

$ git commit -m "Array printing conflict resolved."

Kak BBl MOXXeTe 3aMETUTh, HPOLECC JOBOJBHO YTOMUTEIBHBIH W MOMET ObITb OYEHb
CIIO)KHBIM B OOJBIIMX NpOeKTax. MHOrue pa3padOTYMKH MPEIIOYUTAIOT HCIOIB30BATH  JUIS
paspelieHnss KOHQJIUKTOB KIMEHTHI ¢ rpaduueckuM uHtepdeiicom. (s 3amycka HykHO Habpatb
git mergetool).

13. Hacrpoiika .gitignore

B OosblImHCTBE IPOEKTOB €CTh (haiIbl WM 1IeJIble TUPEKTOPUH, B KOTOPbIE Mbl HE XOTUM (W,
CKOpee BCEro, He 3aXOTUM) KOMMMTUTb. MBI MOKEM YAOCTOBEPUTBHCS, YTO OHHU CIIyyailHO He
nonaayt B git add -A npu nomonru ¢aitna .gitignore

- Co3paiite BpyuHyro ¢aill moa Ha3BaHHEM .gitignore W COXPAHUTE €ro B JUPEKTOPHUIO
MIPOEKTA.
- BHyTpu (Qaiina nepeunciante Ha3BaHus (PaiiaoB/MANOK, KOTOPbIE HY)KHO UTHOPUPOBATH,
KaXIblil C HOBOM CTPOKH.
- Qaiin .gitignore 10KeH ObITH 100aBJIEH, 3aKOMMUYEH U OTIPABJIEH Ha CepBep, Kak JII00oH
Jpyroi ¢ails B mpoekTe.

14. B snexTpoHHOM BHi€ 0(hopMuUTE KpaTKUil OTUET O BBHIIOJIHEHHOM paboTe.

15. CpaiiTe BBIIOJIHEHHYIO PadoTYy.

dopma npeacrabiieHus pe3yJbTara:
BrinonHenHoe 3a7anue, oT4eT 0 padoTe.

Kpurepun onenkmn:

OtnnyHO — paboTa BBINOJIHEHA IMOJHOCTHIO, 0€3 OIMOOK, MPOJIEMOHCTPUPOBAH PE3yIbTaT
HACTPOWKH CHCTEMBI, BBIIIOJHEH OTUYET O paboTe, paboTa cjaHa npenoaBaTelio.

Xopomo - paboTa BBIMOJHEHA HE TOJHOCTHIO, WJIM C HE3HAYUTEIbHBIMU OIITHMOKAMHU,
MIPOJEMOHCTPUPOBAH PE3YJIbTAT HACTPOMKH CHUCTEMBI, BBIMOJHEH OT4eT O pabore, paboTa caaHa
MIpernoaBaTelio.
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Y IOBIETBOPUTENBHO - pPa0OTa BBIMIOJHEHA HE TOJHOCTHIO, WM CO 3HAYUTEIHHBIMU
olnOKaMu, MPOJAEMOHCTPUPOBAH PE3yNIbTAaT HACTPOMKU CUCTEMBI, OTUET O paboTe BHIIIOJIHEH HE 10
KOHIIa, paboTa cjaHa Mmpero1aBaTelnio.

HeynosnerBopurensHo - paboTa He BBINOIHEHA.
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JlabopaTopnasi pabora Ne 7/ Pa3padoTrka rpagudeckoro uarepdeiica moab3oBartess

Leab: 3akpemsieHHEe MPAKTHYECKUX HABBIKOB pPa3paboTKu Tpaduueckoro wunTtepdeiica
M10JIb30BaTE.

Bbinosinus padory, Bel Oynere:

ymemp:

- IPOEKTUPOBATh U pa3paldaThIBATh CUCTEMY O 33/IaHHBIM TPEOOBAHUAM U CTICHH(PHUKAIIIM;

- paboTaTh C MHCTPYMEHTAILHBIMU CPEICTBAMH 00pabOTKH HH(pOpMAIHH;

- UCTIOJIB30BATh COBPEMEHHOE MPOrpaMMHOE 00eCIIeUeHNE;

- 4YUTaTh, NMOHMMATh M HAXOJUTh HEOOXOAMMBIE TEXHUYECKHE JaHHbIE M HHCTPYKIUH B
PYKOBOJICTBaxX B JIOOOM JOCTYITHOM (OpMaTe;

-pemaTh MPHUKIAJHBIE BONPOCH NMPOTPAaMMHPOBAHUS M SA3bIKAa CIIEHAPHUEB MJS CO3IAaHUs
porpamum;

MaTtepuajbHoe obecnieyeHue:

[epconanpHbIii KOMIBIOTEP, SUblime Text 3,

3aganme:
1. O3nakoMHTbCA C TEOPETUUECKUM MaTEPUATIOM.
2. BbInonHUTH 3aaHUS B IPAKTUYECKOM YacTH pabOThI
3. CocTaBHTb B AJIEKTPOHHOM BHJIE OTYET O paboTe.
4. Cpatb BBIIIOJHEHHYIO paboTy.

Kparkue Teopernyeckue cBeieHUSA:

I'padmueckuit unrepdeiic mnonb3oBarens (GUI) mpencraBnsier coboi  pa3sHOBUIHOCTH
MOJIb30BATEIBCKOTO MHTEpdeiica, B KOTOPOM dJIEMEHTHl HHTepdeiica (MEHIO, KHOMKH, 3HAYKH,
CHHUCKU U T. I.), MPEACTaBICHHBIC IMOJIb30BATEII0 HA SKpaHE, MCIOIHEHB B BHJE IpaduuecKkux
N300paKeHU.

OcHOBHOW 0COOEHHOCTBIO TpaduuecKkoro MHTepgeiica sBISETCS TO, YTO MOJIb30BATENb C
MIOMOUIBI0 YCTPONCTB BBOJIa MMEET IPOU3BOJBHBIA KO BCEM BUIMUMBIM 3KPAHHBIM OOBEKTaM,
SBJISIOIIMMCS 3J€MEHTaMU HMHTepdelica U OCYIIEeCTBIIET HENOCPEICTBEHHOE MaHMITYJUpOBaHHE
MU,

I'paduueckuit uuTepdeiic monbp3oBaTels ABISAETCS YaCThIO MOJIb30BATENbCKOI0 HHTEpdeiica 1
oTpesieNisieT B3auMO/IEHCTBUE C MOJIb30BaTENIEM Ha YPOBHE BU3YaIM3UPOBAHHON HH(pOpMaLIUH.

MO>HO BBIIENUTH CIeIyIOIUe BHIbI Ipaduueckoro nuTepdeiica moap3oBaTes:

- TMpOCTOH: THUMOBBIE OJKpaHHblE (GOPMBI U CTaHAApTHBIE JJIEMEHThl HHTepdeiica,
oOecrnieunBaeMbIe CaMOM ITOJICHCTEMOIA;

- WCTUHHO rpaduueckue, JABYXMEpHbIE: HECTaHJApTHbIE »JJIEMEHThl HHTepdeiica Hu
OpUTMHAJIbHBIE MeTaophl, pEeaIN30BaHHbIE COOCTBEHHBIMH CPEICTBAMU HPUIOKEHUS MU
CTOpOHHEN OMOINOTEKOM;

- TPEXMEPHBIN.

[IpoexTupoBanue rpaduueckoro mHTepderica, Kak MPaBUIO OCYIIECTBISAETCS KOMaHIOW, B
KOTOpPOM YYacTHMKH O0OJagaroT HEOOXOAWMBIMU KOMIIETEHLMSMHU: HaBbIKAMM XYAO0KHUKA WU
rpaduka, crenuanucTa mo aHajau3y TpeOOBaHUM, CUCTEMHOTO MPOEKTHUPOBIIMKA, MPOTPaMMHUCTA,
9KCIIEPTA MO0 TEXHOJIOTUU U IPYTHX.

OcHOBHOE NMpeuMyIIecTBO rpaduueckoro uHTepdeiica 3aKI04aeTcss B TOM, YTO OH SIBIISIETCS
MHTYUTHBHO TMOHSTHBIM M yIOOHBIM B HCIHOJB30BAHUH, 32 CUET YEro JOCTHraeTcs MaKCHUMalIbHO
3¢ (deKTUBHOE B3aUMOACHCTBHE MEX/1Yy MPOrPaMMHOM CUCTEMON U MOJIB30BATEIIEM.

st noctrxkeHus 3Toi 3¢ (HeKTUBHOCTH HEOOXOJMMO PEIIUTh PsiJl BOIIPOCOB:

1. Onpenenenue 3agaun Wik Habopa 3a7ad, s KOTOPBIX MpeAHa3HauYe€Ha CUCTEMA.
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2. OnpenenuTh MOTPEOHOCTH MOJIB30BATENS CHCTEMBI, YYECTh MPHUBBIYHBIE CIIOCOOBI
paboThl mMOdb30BaTeNA. BbIAENTUTH BO3MOXHBIE TPYJHOCTH, C KOTOPHIMH MOXET
CTOJIKHYTBCSI ITOJIb30BATENb MPH paboOTe B CUCTEME.

3. Omnpenenuth HAUMEHBIINIT HAOOP BO3MOKHOTO KOJIMYECTBA JCHCTBHUI CO CTOPOHBI
10JIb30BATENS ISl pealu3aliy IOCTABIECHHBIX NIEPE]] HUM 3a/1a4.

OaHMM W3 TJIaBHBIX MPHUHIMIIOB IPU MPOEKTUPOBAHUU SIBISETCS CO3JaHHE MaKCHUMAaJbHO
MIPOCTOTO U MOHITHOTO UHTEp(erica.

g sroro B nu3aiiHe umHTepdeiica TpeOyeTcss yYUThIBaTh pa3iMYHbIE acleKThl: OT I[BETa,
(bopMBI, IPOTIOPIIHIA STTIEMEHTOB 10 OCOOCHHOCTEN BOCIIPHUATHUS MX YETOBEKOM.

Cpenu Hanbosee BaKHBIX MOKHO OTMETUTH CIIEAYIOLIHE:

1. Lger. Bocmpustue mnBera sBIsSeTCS CYOBEKTUBHBIM, W MOXXET MEHITHCS B
3aBHUCHUMOCTH OT CUTYyalluu Aa)ke AJii OJHOro udenoBeka. OJHAKO CUMTAETCs, 4TO B MHTepderice
Jy4llle BOCOPUHUMAIOTCS TEIUIbIE IIBETA.

2. @opma. Bocmpustue ¢opmbl, Tak ke, KaKk M LBETa JOCTATOYHO CYOBEKTHUBHO.
OpHaxo B OOJBIIMHCTBE CIIy4aeB JIydlle IPUMEHSATh MITKHE, CKPYTJIEHHbIE (POPMBI.

3.  YacTo HCHONb3yeMbIe AJIEMEHTHI JIOJDKHBI OBITh BBIJIEICHBI, HAPUMEpP, pazMepoM
WM LIBETOM.

4. VKOHKHM B IporpaMme JOHKHBI ObITh OYEBUIHBIMU WU TOJITUCAHHBIMU

5. Pacmomarats syneMeHTHI MHTepdeiica Ha dSKpaHEe HYKHO IO NMPUHIUNY «30J0TOTO
ceueHus». Bechb OTpe30K OTHOCHUTCS K OOJbIIEH €ro 4acTu Tak, Kak OoJblias 4acTh, OTHOCHTCS K
Mmenbineii. Hampumep, obmas mmpuna caiita 900px, nenmum 900 ma 1.62, momyuaem ~555px, 310
mupuHa 05oka ¢ kKoHTeHToM. Teneps ot 900 orHumaeM 555 u momydaem 345px. DTO mmHpuHA
MEHBIIEH YaCTH.

6. DKpaHHBIE BJIEMEHTHI TPYIIUPYIOT O 3HAYUMOCTU. OOBIYHO 3TO OCYIIECTBISIOT O
IIpaBWJIaM YTEHUs TEKCTa: CIeBa HAIIPaBO, CBEPXY BHU3. B ciyuae ¢ ceHCOpHBIMU 3KpaHaMu, CaMble
BaYKHBIE AJIEMEHTBI, PACIIONAraloTCcsl B 001acTU ASHCTBYS OOJIBIINX MalbIEeB PYK.

7.  Heo0OxoaumMo yuuTBIBaTh MPUBBIYKHU IOJB30BATENS, T.€. MHTEP(ENC TOIKEH UMETh
KaK MOKHO OOJIbIlIe aHAJIOTUH, C N3BECTHBIMH I10JIb30BATEIIO BEILIAMH.

8. Pa3memarp 57I€MEHTBHI CTOMT OJIKE K TOW YacTH, I/ie OOJBIIYI0 YacTh BPEMEHHU
HaXOJUTCsI Kypcop MOJIb30BaTENS.

9. DnemeHT uHTEpdEiica MOXKHO CUNTATh BUAMMBIM, €CITH OH JTMOO B JTaHHBIA MOMEHT
JOCTYIEH JUIsl OPraHOB BOCIIPHUSTHS YEJIOBEKa, JIMOO OH OBbLI HACTOJBKO HEJIABHO BOCHPUHSAT, YTO
elle He ycIed BbIMTH U3 KpaTKOoBpeMeHHOW mnamsTu. s HopManbHOW paboThl uHTepdeiica,
JOJDKHBl  OBITh BUJIUMBI TOJIBKO HEOOXOJUMBIE BEUIM — T€, YTO MJIECHTHU()UIUPYIOT YacTu
paboTalmMX CHCTEM, M T€, YTO OTOOPaXalT CHoco0, KOTOPHIM IOJH30BATEIh MOXKET
B3alMOJEICTBOBATH C YCTPOUCTBOM.

10. OrtcTynsl MEXIy dJIEMEHTaMU JTy4llle IeJaTh PABHBIMH WM KPaTHBIMU JAPYT-IIPYTY.

IMopsinok BbINoJIHEHUs PadOTHI:
1. M3yuuts TE€OpEeTHUECKYIO HH(OPMAIIHIO.
2. Vicrionb3yst poTOTUT Tpadudeckoro nHTepdeiica u3 nmpakTudeckor padboTel 4 pa3zpadoTaTh
MakeT rpagudyeckoro uurepgdeiica no cBoemMy 3a1aHuIo.
3. Ha ocHoBe co3maHHOr0 MakeTa pa3padoTaTs HHTEpQEHc M0 3a1aHHIO.
4. CocTtaBUTh KpaTKMi OTUY€T, COAEp)KaIlMi KpaTKOE€ OMHCAHWE IHpollecca CO3JaHUs |
KOMITHJISIIIH TTPOEKTA.
®opma npeacTaBieHus pe3yJabTara:
BrimonaeHHOE 3a1aHKe, MakeT, OTYET 0 padoTe.

Kpurepum ouenku:
OtnuuHo — paloTa BBHIMOJHEHA MOJHOCTHIO, MAaKEThl CHUCTEMbI pa3paboTaH Ha OCHOBE
IPOTOTHIA, C Y4E€TOM LieJeil U TpeOoBaHUI K cHUCTeMe, yuTeHbl TpeOOBaHMs IOJIb30BATENEH U
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OCHOBHBIC TPUHIMIIBI TNPOEKTUpOBaHUS Tpaduueckoro wuHTepdeiica. CocTaBieH OTYET O
BBITIOJITHEHHOU paboTe. PaboTa cmana mpemnoiaBaresnto.

Xopomo - paboTa BBHINOTHEHA IMOJHOCTHIO, MAaKeT CHCTEMBI pa3paboTaH Ha OCHOBE
MIPOTOTHIIA, C HE3HAYMTEIBLHBIMH OIIMOKAMH, HE JI0 KOHIA YYTCHBI TPEOOBAHMS MOJIh30BATEIICH UM
OCHOBHBIC TIPUHIMIIBI TPOSKTUpOBaHUs rpadudueckoro wuHTepdeiica. CocraBieH OT4ET O
BBITIOJTHEHHOMW paboTte. PabGoTa ciaHa nmperoaaBarelio.

YIOBIETBOPUTENBHO - pPaboTa BBITOJHEHA HE TIOJHOCTBIO, MAKEThl CHUCTEMBI HE
COOTBETCTBYET MPOTOTHUITY MU pa3pabOTaH C CYNIECTBEHHBIMH OIIMOKaMH, HE JO KOHIIA YYTEHBI
TpeOOBaHUs TOJIH30BATENICH W OCHOBHBIC MIPUHIIUITBI IPOCKTHPOBaHUS rpaduueckoro uarepdeiica.
CocTaBJieH OTYET O BBIIIOJHEHHOH padoTre. PaboTa ciaHa mpemnoiaBaTeto.

HeynoBneTBoputensHO - paboTa HE BBIMOITHCHA.
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JlabopaTopnasi pa6ora Ne 8 Peasiu3anusi aaropuTMoB 00padoTKH YUCJIOBBIX JaHHBIX.
OTaaaka npuIoKeHUus

Henb: 3akperieHWe TPAKTHYECKUX HABBIKOB pa3paboTku wuHTEpdeiica Mmoiap30BaTels,
3aKperICHNE HaBBIKOB OTJIAIKHU MPUIOKEHHIH.

Bbinosinus padory, Bel Oynere:

ymemp:

- paboTaTh ¢ MHCTPYMEHTAIBHBIMH CPEJCTBAMU 00pabOTKU HH(OpMAITUK;

- ICTIOJIB30BAaTh COBPEMEHHOE TPOTpaMMHOE 0OecrieueHHe;

-pelaTh MPHUKIAJHBIE BONPOCH NMPOTPaMMHPOBAHUS M s3bIKa CIICHAPHUEB IS CO3IaHUs
pOrpaMmM;

- CO3/1aBaTh | YIPABJIATH MPOCKTOM I10 pa3pabOTKe MPUI0KCHUS;

- UCIOJIb30BATh SI3BIKU CTPYKTYPHOTO, 0OBEKTHO-OPUEHTUPOBAHHOTO MPOrPaMMHUPOBAHUS U
SI3bIKA CIICHAPHEB ISl CO3/IaHMsI HE3aBUCUMBIX MTPOTPAMM;

MatepuajibHoe o0ecnieyeHue:
[Mepconanbublii kommneioTep, Visual Studio Code
3aganme:
1. Pa3pabortark npuiokeHue KalbKyIsiTOp
2. BBINONMHUTE OTIIAJKY MPUIIOKEHUS
3. CocTaBHTb B AJIEKTPOHHOM BHJIE OTYET O paboTe.
4. Cpatb BBIIIOJHEHHYIO palboTy.
IMopsinok BbINoOJIHEHUS PadOTHI:
1. Co3naTh MakeT NPUIIOKEHUS KAJIBKYJIATOP, KOTOPBIN TOJIKEH COJepKATh:
- 110JI€ BBOJA
- LU POBbIE KHONKH
- 3HAKH MaTeMaTHYECKUX OTeparuii
2. PazpaboraTh Ha javascript TNpWIOKEHHE, peaJu3yrollee CTaHAApTHbIE ONepaIiu
KaJbKyssiTopa. [lpu peann3zannu HeoOXOMMO YIUTHIBATH:
- IPOBEPKY BBOJIMMBIX 3HAUCHHM
- BBOJI BEUIIECTBEHHBIX YUCEI
- 00pabOTKy BO3MOXHBIX OIIMOOK, HAITPUMED, ACJICHHUS HA HOJIb
- BO3MOYKHOCTh OYHCTKH TIOJISI BBOJIA
3. OcyIecTBUTh OTIAJIKY MPHIIOKEHHS.
4. CocTaBUTh KpPaTKUH OTYET, CONIEPIKAIINI OMUCAHNE TTPOIIECCa CO3/IaHuUs M OTJIAZKH MPOCKTA.
®opma npeacTaBiaeHus pe3yJabTara:
BrimonHeHnHoe 3aaHne, MakeT, OT4eT 0 padoTe.

Kpurepum ouenku:

OtnuuHo - paboTa BBIMOJHEHA IOJHOCTBIO, BCE HEOOXOAUMMBbIE (DYHKLIMHU peaTU30BaHBI.
[Mpunoxenne paspaboTano ¢ yderoM obOmienpuHATHIX craHgapToB GUI. CocraBrmeH otder o
BBINOJIHEHHOH paboTe. PaboTa ciana npenogasarento.

Xopomo - paboTa BBHINOJHEHA HE MOJIHOCTHIO, pPEaTM30BaHbl OONBIIMHCTBO (DYHKUIHUH.
[Tpunoxenue paspabotano c yderoMm oOmenpuHaAThix crangaptToB GUI. CocraBrneH ortuer o
BBITIOJITHEHHOU paboTe. PaboTa cmana mpemnoiaBaTesto.

VY 10BIE€TBOPUTENBHO - pa0oTa BBHINOJIHEHA YaCTUYHO, pEaTU30BaHbl Mallo (YHKLUH.
[Mpunoxenne paspaboTano ¢ yderoM obOmienpuHATHIX craHgapToB GUI. CocraBrmeH ortder o
BBINOJIHEHHOH paboTe. PaboTa ciana npenogasarento.

HGYILOBJ'ICTBOpI/ITGHBHO - pa60Ta HC BBIIIOJIHCHA.
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JlaGopaTopnasi padota Ne 9 Peasm3anus aaropurMoB noncka. OTiaaaka NpuioKeHusi MOUCK

Lesb: 3aKperyieHne MPaKTHUECKUX HABBIKOB pa3paOOTKH IOJIb30BATEIBCKUX MPUIIOKECHUH,
paboTa MO CO3JJaHMI0 MEXAHHW3MOB IOMCKOBOM CTPOKU JJISl NPHIIOKEHHsI, 3aKPEIIEHUE HaBBIKOB
OTJIAJIKH ITPUIIOKECHUMN.

Beinosinus patdory, Bel Oyaere:

ymembs:

- paboTaTh C MHCTPYMEHTAILHBIMU CPEICTBAMH 00pabOTKH HH(pOpMAIHH;

- UCTIOJIB30BAaTh COBPEMEHHOE MIPOrPaMMHOE 00ECIICUCHNE;

-pemaTh MPHUKIAJHBIE BONPOCH NMPOTPAaMMHPOBAHUS M SA3bIKAa CIIEHAPUEB JJIS CO3IAaHUs
porpamum;

- CO3/1aBaTh M YIPABIATH IMPOEKTOM I10 pa3pabOTKe MPUI0KECHUS;

- MCIIOJIb30BaTh S3bIKH CTPYKTYPHOTO, 00BEKTHO-OPHEHTHPOBAHHOTO TPOrPAMMHUPOBAHUS U
SI3bIKA CIICHAPHEB ISl CO3/IaHMsI HE3aBUCUMBIX MTPOTPAMM;

MaTtepuajbHoe obecnieyeHue:
[Tepconanbublit komnbioTep, Visual Studio Code
3aganue:
1. O3HaKOMHTBCS C TEOPETUICCKHM MATEPHATIOM.
2. PaszpaboTtarh 1 pearn30BaTh B CBOEM IPHIIOKCHUN MEXaHHU3M TTOMCKA.
3. BBINOIHUTE OTIIATKY TPHIIOKCHHS
4. CocTaBUTb B 3JIEKTPOHHOM BUJIE OTYET O padoTe.
5. Cpaatb BBIIOTHEHHYIO paboTy.

Kparkue Teopernyeckne cBeJeHUS:

[Touck mo cTpaHuIle, MOXKET MOHATOOUTHCS JUIsl CTPAHUI] MPEAOCTABISIONINX OOIBIION
00BEM MaHHBIX. YJ00HEe OCYIIECTBIATh €CIU ISl 3TOTO PEaTU30BaHbl OTIENIbHBIE IIEMEHTHI
MOWCKAa, HAIIPUMEP CTaHAApTHAsA CTPOKA JIJIsi BBOAA MCKOMBIX 3HAUEHU M.

[Tpu peanuzanuu MexaHu3Ma MOMCKa He0OX0UMO cOOI0JaTh HEKOTOPHIE MPaBUIIa:

1. Heo6xomumo mpoBepsiTb KOPPEKTHOCTH BBOJIA JAHHBIX, HATIPUMED, yIaJ€HUE JTUIITHUX
po6esoB o 6okaM ¢Gpasbl 171 MOUCKA.

2. B03MOXHOCTb BBIJICIICHHS BCEX HAWICHHBIX JIEMEHTOB, HAIIPUMEP, [IBETOM.

3. KoppekTHblil BBIBOJ pe3yNbTaTOB MOUCKA, HATIPUMED, COOOIIEeHUs, 00 OTCYTCTBHH
COBITQICHHI.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. Pa3paGotath ® coO37aTh B CBOEM TMPUJIOKEHUH MEXaHU3M TEKCTOBOTO TIOUCKA,
MO3BOJISIIOIIMM YBUJIETh BCE HAWJIEHHBIE HA CTPAaHMIE COOTBETCTBUs. OCYIIECTBISTh IPOBEPKY
BBOJIMMBIX 3HAUEHUN.

2. OcCymIecTBUTh OTIAKY MPUTIOKEHUS.

3. CocTaBUTh KPAaTKHH OTYET, COACPIKAIINN OIMMCAHNE TIPOIecca CO3aHus M OTJIAIKH ITPOSKTA.

dopMa npeacTaBJIeHs pe3yJbTara:

BrimotHeHHOE 3a1aHIE, MAKET, OTYET O padoTe.

Kpurepum ouenku:

OTnuyHO - paboTa BBIMOJIHEHA MOJHOCTHIO, pean30BaH MeXaHU3M moucka. [Ipunoxenue
pa3paboraHo ¢ yderom oOmenpuHATHIX crapaaproB GUI. CocraBieH oT4eT O BBIIOIHEHHOM
pabote. PaGoTta ciana npemnoaaBarento.

Xopotio - paboTa BBITOJIHEHA MTOJIHOCTHIO, HO HE PEeaTM30BaHbl Bce (DYHKIMH UM HAPYIICHBI
obmenpunsateie cranaaptel GUI. CocraBneH oT4yer O BbINOJIHEHHOW pabote. PabGora caana
IIPEIO0/IaBaTEeIIo.
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VY 10BJIETBOPUTENBHO - PabOTa BBHIMOIHEHA YACTUYHO, HAPYIIECHBI OOIIETPUHATHIE CTaHIAPThI
GUIL. CocraBien oTueT o BBINMOJTHEHHOUW padoTe. PaboTa ciana nmpemnoaaBaTenio.
HeynoBneTBoputensHO - paboTa HE BBIMOTHEHA.
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JlabopaTopnasi pa6ora Ne 10 Peanuzanusi 00padoTku Ta0IMYHBIX JaHHBIX. OTaaaKa
NMPUJI0KEHUsA

Heﬂb: 3aKpCIUICHUC IMMPAKTUYCCKHUX HABBIKOB paBpa6OTKI/I IIOJIB30BAaTCIbCKUX HpI/IJ'IO)KeHI/Iﬁ C
HCIIOJIb30BAHHEM TaOIMYHBIX AAaHHBIX, 3aKPCIIJICHUC HABBIKOB OTJIAIKH HpI/IHO)KeHI/If/’I.

Beinosinus patdory, Bel Oyaere:

ymembs:

- paboTaTh C MHCTPYMEHTAILHBIMU CPEICTBAMH 00pabOTKH HH(pOpMAIHH;

- UCTIOJIB30BATh COBPEMEHHOE MPOrpaMMHOE 00eCIIeUeHNE;

-pemaTh MPHUKIAJHBIE BONPOCH NMPOTPAaMMHPOBAHUS M SA3bIKAa CIIEHAPHUEB IS CO3IaHUs
porpamum;

- CO3/1aBaTh M YIPABIATH IMPOEKTOM I10 pa3pabOTKe MPUI0KECHUS;

- MCIIOJIb30BaTh S3bIKH CTPYKTYPHOTO, 0OBEKTHO-OPHEHTHPOBAHHOTO TPOrPAMMHUPOBAHUS U
SI3bIKA CIICHAPHEB JJISl CO3JaHHSI HE3aBUCHMBIX MTPOTPaMM;

MaTtepuajbHoe obecnieyeHue:
[Tepconanbublit komnbioTep, Visual Studio Code
3aganue:
1. Co3natp Ha cBOCH CTpaHUIIEC TAOJIHILY IO 3aIaHUIO
2. BBIIONHATE OTIAAKY MPUIIOKCHHUS
3. CocTaBHTH B 3JISKTPOHHOM BHJIE OTYET O paboTe.
4. Cpnartb BBIIOJHEHHYIO paboTYy.

IMopsinok BbINOJIHEHUS PadOTHI:
1. lo6aBuTh cBOe mpmiIOXKeHHEe Tabnuumy 1o 3amaHuto. Popmar TaOIMIBI  TOIKEH
COOTBETCTBOBATH CTPAHMIIE, BHIICTUTH 3ar0JIOBKH CTPOK M CTOJIOIIOB, HTOTOBBIC 3HAYCHUSI.
2.IIpenycMOTpeTh BO3MOXKHOCTD (PMIIBTPALIMU TaOJIUIBI IO CTOJI0AM.
3. OcyImecTBUTD OTIAIKY MPHIIOKEHHSL.
4. CocTaBUTh KpaTKUi OTYET, COoJlEeprKaIlMil OMCAHUE MPOLIecca CO3/IaHUs U OTIIA/IKH MTPOEKTa.
®opma npeacTaBjieHus pe3yJbTaTa:
BeinonnenHoe 3a1aHue, MakeT, OTYeT 0 padoTe.

Kpurtepun onenkmn:

OTnu4HO - co3laHa M Jo00aBieHAa B MPOEKT TabiuIla, OHA COOTBETCTBYET 3aJaHUIO.
Odopmrenne BbIAEpKAHO, BHIMONHIETCS (punbTpanus AaHHBIX. COCTaBICH OTYET O BHIMOTHEHHON
pabote. PaGoTa ciana npemnoaaBartelnto.

Xopomio - co3naHa W Ao0aBieHa B MPOEKT Tablvlla, OHA YAaCTHYHO HE COOTBETCTBYET
3amannio. OdopmileHHe BBIICPKAHO YACTUYHO, BBIMTONHIETCS (GuibTpaius AaHHBIX. CocTaBieH
OTYET O BBIIMOJHEHHOH paboTe.

YIOBIETBOPUTEIBHO - CO3JaHa H JI00aBliecHa B TMPOCKT Ta0JWIa, HE IMOJHOCTHIO
COOTBETCTBYET 3aJaHUI0, OMMUOKU B odopmieHund. COCTaBIEH OTYET O BBIOJHEHHOW padore.
Pabora cana mpemnogaBaTelto.

HeynoBneTBoputensHo - paboTa HE BBIMOTHEHA.
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JlabopaTopnasi paGora Ne 11 Pa3zpaGorka u oT/IaKa reHepaTopa cJy4ailHbIX CHMBOJIOB

Heab: HAyIUThCS TEHEPUPOBATH CTPOKH CITyYaHBIX CHMBOJIOB CPEIICTBaMU javascript

Beinosinus patdory, Bel Oyaere:

ymembs:

- paboTaTh C MHCTPYMEHTAILHBIMU CpPEICTBAMH 00pabOTKH HH(pOpMAIIHH;

- UCTIOJIB30BATh COBPEMEHHOE MPOrpaMMHOE 00eCIIeUeHNE;

-pemaTh MPHUKIAJHBIE BONPOCH NMPOrPAaMMHPOBAHUS M SA3bIKAa CIIEHAPUEB JJIS CO3IAaHUs
porpamum;

- CO3/1aBaTh M YIPABIATH MPOECKTOM I10 pa3pabOTKe MPUI0KECHUS;

- HCIIOJIb30BaTh S3bIKH CTPYKTYPHOTO, 00BEKTHO-OPHEHTHPOBAHHOTO TPOrPAMMHUPOBAHUS U
S3bIKA CIICHAPHEB ISl CO3/IaHMsI HE3aBUCUMBIX MTPOTPaMM;

MaTtepuajbHoe obecnieyeHue:
[Tepconanbubiit komnbioTep, Visual Studio Code
3aganue:
1. PaspabotaTh reHepaTop MOCICIOBATEIBHOCTH CITy4aiHBIX CHMBOJIOB
2. BBINONTHATE OTIAAKY MPUITOKCHHS
3. CocTaBHTH B 3JISKTPOHHOM BHJIE OTYET O paboTe.
4. Cpnartb BBIIOJHEHHYIO paboTYy.

Ilopsinok BbINOHEHHS padOThI:

1. PazpabotaTh anropuT™ M cO3/1aTh FeHEPaTOP MOCIEI0BATEIbHOCTH CIIy4aifHbIX CHUMBOJIOB.

2. Ha crpanmiue co3maTh 3JIEMEHT Ui T€HEPUPOBAHHUS CTPOKM M3 CIy4alHBIX CHMBOJIOB. B
KayecTBE CHMBOJIOB MOTYT BBICTYNAaThb OYKBBI PYCCKOTO M JIATMHCKOTO, LHU(PBI, 3HAKH
apupmeTnueckux onepauuit. [IpenycMoTpeTs reHepanuo OyKB B pa3HbIX perucTpax.

3. OcCyIIecTBUTH OTIAKY MPHIIOKEHHS.
4. CocTaBUTh KpaTKUi OTYET, CoJIEeprKalllMii OMMCAHUE MPOLIecca CO3/1aHUs U OTJIAJKHU MPOEKTa.
®opma npeacraBiaeHus pe3yJabTara:
BeinonnenHoe 3a1anue, MakeT, OTYeT o padoTe.

Kputepun onenkmn:

OTnUYHO - CO3/aH W OTJAXEH T'eHepaTop CIyYalHBIX CHMBOJIOB C COOJIOJICHHEM BCEX
ycaoBuid. CocTaBiieH OTYET O BINOJIHEHHOM paboTe. PaboTa caana npenoaBartesto.

Xopomo - co3AaH M OTJ@XKEH TeHEepaTrop CIydyalHbIX CHMBOJIOB C HEOOJIbIIMMU
HeToyHOCTAMHU. CocTaBlIeH OTYET O BINOJIHEHHOM paboTe. PaboTa cjaHa npenoaBaresto.

Y noBieTBOpUTENHHO — paboTa BBIMOJIHEHA 0€3 yuera ycnoBui 3agaHusi. COCTaBICHBIA OTUET
O BBINOJIHEHHOH paboTe coepKUT ommnoOKku. PaboTa caHa npenoaBaTesio.

HeynoBneTBopuTeNnbHO - paboTa HE BBIITOJITHEHA.
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JlaGopaTopHas padora Ne 12 Pazpa6oTka NpuJioKeHU i A1 MOAeTMPOBAHUS MPOLECCOB U
siBJIeHUi. OTaaKa MPUII0KEHUs

He.]]b: 3aKpCIICHUE IPAKTHYCCKHUX HAaBBIKOB p33pa60TKI/I N OTJAaAKH II0JIb30BAaTCIbCKHX

IIPUJIOKEHUHN JUIS PELICHUs IPAKTUYECKUX 3a1a4.

Bbinosinus padory, Bol Oyaere:

ymemp:

- paboTaTh ¢ MHCTPYMEHTAIBHBIMH CPEJCTBAMU 00pabOTKH HH(OpMAIUK;

- ICTIOJIB30BAaTh COBPEMEHHOE TPOTpaMMHOE 00ecIieueHue;

-pelaTh MPHUKIAJHBIE BONPOCH MPOTPAMMHPOBAHUS W s3bIKa CIICHAPHUEB IS CO3IaHUs
pOrpaMmM;

- CO3/1aBaTh | YIPABJIATH MPOCKTOM I10 pa3pabOTKe MPUIIOKCHUS;

- UCIOJIb30BATh SI3BIKU CTPYKTYPHOTO, OOBEKTHO-OPUEHTUPOBAHHOTO MPOrPaMMHUPOBAHUS U
SI3bIKA CIICHAPHEB ISl CO3/IaHMsI HE3aBUCHMBIX TIPOTPaMM;

- OIPEIeISITh 3a/1a49M JIJIs IOMCKa WH(OPMAIINK;

- YUTaTh, MOHMMATh M HAXOJUTh HEOOXOJMMbIC TEXHHYCCKHE JAaHHBIC M HHCTPYKIUH B
PYKOBOJICTBaxX B JIFOOOM JOCTYITHOM (opmare;

MarepuanbHoe odecrneyeHHe:
[Mepconanbublii kommbioTep, Visual Studio Code
3aganme:
1. Tlo uHaMBHIYyaTbHOMY 33JaHUIO Pa3pabOTaTh MPUIIOKEHUE, BBIIOIHUTD €0 OTIAAKY
1 TCCTHPOBAHME.
2. CocTaBHTH B JIEKTPOHHOM BHJIE OTYET O padoTe.
3. Cnaatb BBIIOTHEHHYIO paboTy.

ITopsinok BbINOJHEHHS PadOTHI:

1.

okrwn

1.

PaccmoTpeTs uHAMBHAyallbHOE 3aJaHHE, ONPENENUTh LEIH CO3JaHMs TMPUIIOKEHHUS,
MOJIb30BATEIBCKYIO ayAUTOPHIO.

Pa3paborate anroputm peanusaruu Uisl perieHus 3a1auHn.

Co31ath MakeT IpUIIOKEHUS.

Pa3paboraTte npusokeHue I perieHust oCTaBICHHOM 3a1a4u.

OcyiecTBUTh OTIQAKY U TECTUPOBAHUE MPUIIOKEHUS UIS PAa3THUYHBIX BaApHAHTOB BXOHBIX
apaMeTpoB.

6. CocTaBuUTh KpaTKI/Iﬁ OTLIéT, conepmamnﬁ OIMMCAHUC MpOoLEeCCa CO3JaHud U OTJIAAKH ITPOCKTA.

Bapuantsl 3a1aHuii:

Coznanue npocToro TEKCTOBOTO PEJAKTOPa JUIsl CO3AAHMS M COXpaHEHUs 3aMeToK. Penakrop
JOJDKEH PEeaJIn30BbIBATh  CIEAYIOIIME BO3MOJKHOCTH: COXpPaHEHHE; pPEJaKTHPOBAHUE;
yJIaJleHue; BBIJENEHHE LBETOM; IIPH 3aKpbITUM OKHa / Opay3epa JaHHBIE JIOJKHBI
COXPAHSTHCS, a IPU «BO3BPALICHUIY MOJIB30BaTENs — AMHAMUYECKH MOATPY’KaThCA.
Co3naHue Tecta — MPHIOKEHHS JUIsI TECTUPOBAHUS 3HAHUM B Kakoi-1u0O0 MpenMeTHOMH
obnactu. IIpuioxkeHne NOMKHO COAEpkKAaTh BOZMOXKHOCTb IMPOXOAMUTH TECT HECKOJIBKO a3,
OrpaHUYEHHE [0 BPEMEHH; OTOOpakaTh OOIlee KOJIWYECTBO BOMPOCOB M KOJIUYECTBO
3aJJaHHBIX BOIIPOCOB; JIOJDKHBI OTOOpAXKaTbCsl pE3yJIbTaThl NMPOXOXKIEHUs TecTa: oOIuee
BpEMS TECTUPOBAHMUSI, KOJIMYECTBO NPABUIIbHBIX OTBETOB, PE3IOME TECTUPOBAHUS).

Coznanue MNPWIOKEHUS, peaau3yromero (yHKIUM HWHXEHEPHOro KajbKynsaropa. B
MPUIIOKEHUN JIOJDKHBI OBITh PEaNn30BaHbl BBIYMCICHUS JUISI OTPULATENBHBIX U JPOOHBIX
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qHCcel, TPUTOHOMETPUYECKHX (YHKIMH, ONepali BO3BEICHUS 4YHCIA B KOHKPETHYIO
CTENEeHb, TPOBEPKHU BBOJUMBIX 3HAUCHHU U 00pabOTKH OMIMOOK MTPH BBOJIE.

4. Co3naHue NPHIOKEHUS, peau3yromero (GyHKIMHM KaJbKyJIsATopa Ui MEepeBOAa LEJbIX H
OpOOHBIX YHCeNl B CHCTEMax CYHUCIEHUS U apu(pMETHUECKHX olepanuil ¢ yuciamu. B
MPUIIOKEHUHU JTOJIKHBI OBITh PEaTM30BaHbI BO3MOXKHOCTh MEPEKIIOYCHUSI MKy CUCTEMaMH
CUHCJICHHSI, IPOBEPKA MPABIIIBHOCTH BBOJIMMBIX 3HaYCHH, 00paboTKa OMINOOK.

5. Co3gaHue Urpbl «<MEMO.

Onucanuie Urpsl:
- UTpa BEJETCS HAa BpEMS;
- IOCJIe 3aIllyCKa MPUJIOKEHUS Tepel] UTPOKOM OTKpBIBAeTCs Mojie pasMepoM n X n

KapTOUeK, N3HAYaJIbHO KapThl JIEXKAT JIULIOM BBEPX;

- yepe3 M ceKkyHJ KapThl IOBOPAUMBAIOTCA JIMLIEBOM CTOPOHOM BHU3; 3aIlyCKaeTcsl TaiiMep

UTPHI,

- TOCJIe KJIMKa M0 KapTOUyKe, MOSBIIAETCS U300pakeHue;
- Heo0XO0JIMMO HalTH TaKylO K€ KapTUHKY CPE/IU 3aKPbIThIX KapT;
- OTKpBITasi KapTouka OyneT 0ToOpa)kaThCs 0 TEX MOp, MOKa MOJIb30BaTelbh HE HAXKMET Ha

BTOPYIO,

- €CJIM HAITUCh JB€ OJMHAKOBBIE KapTOYKU, TO OHU MCUE3al0T M3 CIUCKA, a €CIH HeT —

[IEPEBOPAUNBAIOTCS B HCXOIHOE MTOJIOKEHHUE;

- KOT/Ia HallIUCh BCE COBIMAJICHUS — MOJIb30BATENIO BHIBOJUTCS COOOIICHHE;
- UTPa MOXET 3aKOHYMTHCA B 2-X CIydasiX: €CIIM BBIIJIO BPEMs,, ONPEICIIEHHOE Ha UTPY

WJIM UTPOK MPABUIJIBHO COCTaBMII BCE Maphbl KapT;

-B pe3yjJbTaTe JIOJDKHA BBIBOAMTHCS I10JIb30BATENIbCKAasi CTATUCTHKA (KOJIMYECTBO

BBIUTPBILICH/TIPOUTPHILIEH, JTydIliee Bpems).

6. CozmaHue Urpbl «KPECTUKHU-HOIHKI.

Onucanue Urpsl:
- UTpa BEJETCS Ha BpeMS;
- TIOCJIE 3aITyCKa MPUJIOKEHUS TIEPE]] UTPOKOM OTKpBIBAeTCA MOJIE pasMepoM n X n;
- B TI0JI€ CIIy4aiiHBIM 00pa3oM I'e€HEpPUPYETCsl YHUCIIO, MOKA3bIBAIOIIEE, KTO OCYIECTBIISIET

MIEPBBIA XO;

- UTPOKHU MOOYEPETHO BBICTABIAIOT 3HAKH «0» miH «X» 10 Te€X MOop, MOKa HE 3aKOHYUTCH

BpEMS UTPBI WK HE OYAET COCTaBJIeHA BBHIMTPHIIITHAS KOMOWHAIHS,

- B pe3ynbTare [JoJKHA BBIBOOUTHCS HHGQOpManusg O pe3yiapTaTaX WIpbl, BpeMms,

MIPOUTPABIIUHN M BBIMTPABIINI UTPOK

7. Co3gaHue HPUIIOKEHUS «opraHaizepy». [IpunojkeHne NOIKHO peanu30oBbIBaTh CIENYIOIINE
(GYHKIMU: OCYLIECTBIATh BBOJ 33/a4M B CIHEIMAIbHOE I0JI€; COXPAHEHHWE U TOSBICHUE B
CIIMCKE HOBOM 3a/1a4Ml 110 Ha)KaTHIO HA KHOIKY; BO3MOKHOCTb PEJaKTUPOBATh JHOOON MYHKT;
MPOCMOTP BBITIOJIHEHHBIX M AaKTUBHBIX 3334, MJaThl WX CO3MAaHMS, TPU 3aKPHITUU
OKHa/Opay3epa JaHHBIE JOJDKHBI COXPAHSTHCS, a TPU «BO3BPAIICHUM)» I0JIb30BATENS
JUHAMHUYECKH MTOATPYKEHBI.

8. Cozmanue MPHUIIOKEHUS TTO0 OTCISKUBAHUIO pacxo10B. [IpuitokeHue T0KHO pealn30BbIBaTh
creaytomue (GyHKIMU: J00aBlIeHHME HCXOAHBIX MJAHHBIX 0 HMMEIOIUMCS CyMMaM Ha
pacxoabl, pa3OuMeHHEe MCXOJIHBIX CYMM Ha KaTeropuu Tpar, AoOaBiIeHHE U pa30UBKHU
pacxofoB IO KaTeropusiM, T€HEpAalMI0 HMTOrOBBIX OTYETOB, OCHOBAHHBIN HAa BXOJAILIUX
JAHHBIX, U TIOJIb30BATEIbCKUE YBEAOMIICHHUS.

9. Cozpanue MpUIIOKEHHUS MO MATPUYHOU apudMeTHKe. BO3MOXXHOCTH BBOJAA Pa3MEpHOCTH
MaTpull; (popMHpOBaHME MCXOJIHBIX JAHHBIX Ui MaTpHIl MyTeM BBOJA 3HAUEHUU WIH
cllydyailHBIM 00pa3oM M3 KOHKPETHOI'O JAMana3oHa; KHOMKH Ui pead3allid MaTpPUYHBIX
BBIUMCIICHUM: CIIOKEHUS, BBIYUTAHHE, YMHOXKEHHS, IOJY4YeHHUS OOpaTHOM MaTpHIIbI,
BBIUMCIICHUS] ONpEIENUTENs; JOJDKHA OBITh IpelycMOTpeHa IpOoBepKa MPaBHILHOCTH
BBOJIMMBIX 3HAUEHUU U TEHCTBUH.

97



10.

11.

12.

13.

14.

15.

16.

17.

18.

Co3nanne mpunoxenus «Pacnucanume mnpuema  Bpaua». IlpuioxeHue — TOMKHO
peann30BbIBaTh ClEAYIOIIME (PYHKIMH: BO3MOXHOCTh OCYHIECTBUThH 3allUCh Ha IPHEM KO
Bpauy Ha KOHKPETHOE YHMCIO B CBOOOJHOE Bpems. B Tabmmie IOMKHO OTOOpakaThCs
TEKyIllee paclucaHhe C yKa3aHUEM 3aHATOro W cBoOOAHOro BpeMmeHu. Ilo uroram 3ammcu
JOJDKHO OBITH C(OPMHUPOBAHO YBEAOMIIEHHUE O JaTe, BPEMEHH, MECTE ITPHeMa y KOHKPETHOTO
Bpaua.

Co3nanue npunoxenus «Buxktopuna» [IpunoskeHne NOMKHO PEaNn30BBIBATH CIEIYIOLIHE

¢byHKIMU BBIOOp CilydailHbIM 00pa3oM pa3iIMuHBIX BONPOCOB U3 0a3bl; BO3MOXKHOCTH BbIOOpa

BapHaHTa OTBETA; IMOACYET KOJIWYECTBA MPABMIBHBIX PE3YJIbTATOB, HTOTOBYIO WH(OPMAIIHIO

C 00LIMM pe3yabTaTOM U IPAaBUIbHBIMU BapUAHTAMH OTBETOB.

Co3manue TpUIOKEHUS «AJpecHass KHUTa». [IpuiiokeHHe OJDKHO peaIn30BHIBATH

cieayromue (QYHKUMU: J00aBI€HME, PEAAKTUPOBAHHUE, YyJIaJl€HHUE KOHTAKTOB, BKIIIOYas

HOMeEpa, aJipeca MEKTPOHHON OYTHI U HEOOJIBIINE 3aMETKH O HUX; BOBMOKHOCTh pa30MBaTh

KOHTAKThI Ha IPYIIIbI, CO3aBaTh IPUOPUTETHBIE IPYIIIIbI MIM KOHTAKTHI.

Co3manne mpunoxenus «Kampkynsatop ans  unotekw». lIpuinokeHune  JOIDKHO

peanu30BbIBaTh ClEAyolMe (YHKLIMU: BBIYUCICHHWE MECSUHBIX BBIUIAT B TEYCHHUHU

YKAa3aHHOTO II€pHOJa C 3aJaHHOW IIPOLICHTHOM CTaBKOW; IPUJIOKEHHE JOJDKHO

OCYILECTBIIATh BBIOOP U3 HECKOJIBKUX BO3MOXKHBIX MIPEUIOKEHUI OaHKOB.

. Coznmanne npunoxenus «llouck kaury. [Ipunoxenne JOMKHO peau30BbIBAThH CIIECAYIOIINE

(GYHKLIMU: IOMCKA KHUTHU 110 3aIpocy (Ha3BaHUE, aBTOP U T. [.); BO3MOXKHOCTb OCYIIECTBIISTh

MIOMCK T10 OTHOMY HJIM HECKOJIBKUM IapaMeTpaM; 0TOOpaKeHHE HAIEHHOTO CIIMCKA KHUT CO

Bcell nHpopMmaruen o HuX.

Co3znanune npunoxxenus «Kanbkymnsaropy» s puMckux nudp. B npunoxeHnn D0KHBI OBITH

peaar30BaHbl BO3MOKHOCTH BBOJIA YMCET pUMCKUMHU L paMu; apupMeTudeckue AeiCTBUS

C HUMHU; BBIBOJI HTOTOBOTO Pe3yJIbTara; 00paboTKa MPaBUIbHOCTH BBOJUMBIX 3HAYCHUN U

BBIYHCIICHUH.

Coznanne npunoxenus: «ludp Lesaps». B npunokeHMn DOKHBI OBITH peaTu30BaHbI

BO3MOKHOCTH BBIBOJIa TaOJUIBI BCeX BO3MOXHBIX B «umdpe Llesaps» mpeoOpasoBanuit

BBEJICHHOHM TEKCTOBOW CTPOKH; Heal(aBUTHBIE CUMBOJIBI — 3HAKU MPENWHAHHS, TPOOEITBI,

udpsl B IH(pe He MEHSIOTCS.

Co3nanue npuitoxxeHust «Mrpa B ISATHAIIKN.

Onucanue Urpsl:

- TOCTie 3arycKa MPHUIIOKEHHS Tepe] UTPOKOM OTKphIBaeTcsi mosie pasMepoM 4 X 4 ¢
MIPOU3BOJIHO Pa3MELIeHHbIMU YnciaaMu otl jo 15;

- OJIHA TIO3WIUS HA TIOJIE OCTASTCS HE3aHATON /IS IePEIBUIKCHUS YHCEIT;

- 3ajjaya Wrpoka Mepemelnas yucia MpU MOMOILIM HE3aHATOH MO3MLMHU, BBICTABUTH BCE
qrcia B OPSIKE BO3pacTaHMUS,

- B pe3yjibTare JOJHKHA BBIBOAMTHCS MH(OPMAIUS O KOJUYECTBE BBHIMOIHEHHBIX IIAaros,
BPEMEHH UTPbI

Co3nanue npuiioxxenus «Mrpa B ciioBay.

Onncanue Urpsl:

- Iocie 3almycKa MPUIOKEHUs BKIIOYAETCsl TaliMep; Mepes UTPOKOM OTKpPBIBAeTCS IOJje
pasmepoM N X N ¢ MPOU3BOJBHO pa3MeIleHHBIMH OyKBaMH (Kakgas OyKkBa sBISETCA
9acThIO CIIOBA, T € Ha IT0JIe pa3MEIIeHbI HECKOIBKO CJIOB, ITyTeM MepEeMEIINBaHus OYKB);

- UTPOKY HEOOXOAMMO 3a OrpaHUYEHHOE BpeMs HalTH BCE CJI0Ba, HAKUMast OAPs]] OYKBBI
CIIOBA;

- KOrJa CJIOBO YI'aJaHO, OHO IOJICBEUMBACTCS WK yOUpaeTcs ux MoJs;

- Wrpa 3aKaHYMBaeTCs, KOTJa yraJaHbl BCe CIIOBA MJIH BBINIIO OTBEAEHHOE HA HTPY BpEMS;

- B pe3yibTaTe JOJDKHA BBIBOAWUTHCS WHGpOpMAlMs O pe3ylbTaTe MIrpbl, CIIMCOK BCEX
HaWJICHHBIX CJIOB;
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19. Co3nanue npuIIOKEHHUsS Ui KOHTPOJS 3a CHOPTUBHBIMHM AOCTIOKEHHMsMHU. llpuioxkenue
JOJDKHO OTCJIEKUBATH JMHAMHUKY €XEIHEBHBIX CIOPTUBHBIX 3aHATHI NOJib30BaTess. B
MPUIIOKEHUN JIOJDKHBI OBITh pealn30BaHbl BO3MOXKHOCTH BBOJA MPOrpaMMbl 3aHATUH Ha
KOHKPETHBIA CpPOK (Mecsll, Helenst U T A); pUKcanusi pe3yJbTaToB, aHAJU3 Pe3yJIbTaToOB 3a
yKa3aHHbII epuo, B BUE TpaduKa Uil JHarpaMMbl.

20. Co3gaHue CHpaBOYHOTO MPHIIOKEHHUS ISl HIKOJBHUKOB IO TreoMeTpud. B mpumoxxeHuun
COZICPKUTCS CIPAaBOYHAST O TEOMETPHUECKUX (urypax, (GopMynsl aisi pacyeToB; €CTh
BO3MOXXHOCTh BbIOOpa BuIa GUrypsbl, GopMysibl, BBOAA UCXOTHBIX TaHHBIX.

dopma npeacTaBJieHUs] pe3yJibTarTa:
BrimonunenHoe 3aanue, oT4eT o pabore.

Kpurepun onenkmn:

OtnuyHo - IlpaBmiibHO pa3paboTaH alropuTM peanu3alud Ui pelIeHUs 3aJa4yd, MakeT
IIPUJIOKEHUSI COOTBETCTBYET OCHOBHBIM TPEOOBAHUSAM IIPOECKTUPOBAHUS IPUIIOKEHUH, IPUITOKEHHE
pa3paboTaHO COTJIACHO MAaKeTy, MPUJIOKEHHE PelllaeT MOCTABICHHYIO 3ajauy, BHIIIOJHEHA OTJIaKa
U TECTHUPOBAaHHWE MPUIOKEHUS I PA3IMYHBIX BapUaHTOB BXOJHBIX HapameTpoB. CocraBiieH
KpaTKui OTY€T, coAep)Kallluil ONMCaHUE Tpollecca CO3AaHMs U OTIAAKU mpoekTa. Pabora cnana
IIpenoaBaTelko.

Xoporo - Pa3paboTanHblil aqroputM peanu3alud peleHus 3aaud UMeeT He3HAUUTEIbHbIE
OLIMOKH, MaKeT IPWJIOKEHUS COOTBETCTBYET OCHOBHBIM TpeOOBaHUSAM IMPOEKTUPOBAHUS
MPUIIOKEHUH, MPUIIOKEHHE Pa3pabOTaHO COTJIACHO MAKeTy, MPUIOKEHHE PElIacT MOCTABICHHYIO
3aJjlayy HE COBCEM TOYHO, BBIIOJHEHA OTJIaJKa M TECTUPOBAHUE NPWIOKEHUS Ui Pa3IMYHBIX
BapHAHTOB BXOJHBIX mapameTpoB. CocTaBieH KpaTKUil OTYET, coAep ) alluii OmMHMcaHue Mpoliecca
CO3/1aHHU U OTJIaJKH npoekTa. Pabora caana mpemnojaBaTelnto.

YaoBneTBopuTeNnbHO - Pa3paOoTaHHBIH aNropuTM peanu3aliil pelIeHUs 3aJadyd HMeeT
3HAYUTENIbHbIE OMMOKH WM HE J0 KOHIA pealiu3yeT pelleHHue 3aJauM, MaKeT IPUIIOKEHUS TII0XO0
COOTBETCTBYET OCHOBHBIM TPeOOBAHUSAM MPOCKTUPOBAHUS MPUIIOKEHUH, IPUTIOKEHHE pa3pabOTaHO
COIJIACHO MAKETY, NMPUJIOXKEHHE pellaeT MOCTaBICHHYIO 3aJadyy HE IOJHOCThIO WJIM HE TOYHO,
BBIIOJIHEHA OTJIAaJKa U TECTUPOBAHME TMPWIOKEHUS JUIS pa3jIM4YHBIX BAPHUAHTOB BXOIHBIX
napamerpoB. CocTaBlieH KpaTKHil OTUET, coleprKalluil omrcaHue MpoIecca CO3/IaHus U OTIAAKU
npoekTa. PaboTa caaHa npenojaBarento.

HeynosnerBopurensHo - paboTa HE BBINOIHEHA.
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JlaGopaTopHas padora Ne 13 UHTerpanus MoayJisi B HHGOPMAIMOHHYI0 CHCTEMY

Heﬂb: 3aKPCIUVICHUC TIPAKTUYCCKUX HABBIKOB pa3pa60TKH 1 OTJIaJKH II10JIb30BATCIIBCKHUX
HpI/IJ'IO}KeHI/Iﬁ C UCITOJIb30BaHHEM MO,HYJIeﬁ, HUX UHTCTpaluAa B CUCTEMY.

Bbinosinus padory, Bol Oynere:

ymemp:

- paboTaTh ¢ MHCTPYMEHTAIBHBIMH CPEJCTBAMU 00pabOTKH HH(OpMAITUH;

- CTIOJIB30BAaTh COBPEMEHHOE MTPOTPaMMHOE 00ecIieueHue;

-pelaTh MPHUKIAJHBIE BONPOCH NMPOTPAMMHPOBAHUS W s3bIKa CIICHAPHUEB IS CO3IaHUs
pOrpaMmM;

- CO3/1aBaTh | YIPABJIATH MPOCKTOM I10 pa3pabOTKe MPUII0KCHUS;

- UCIOJIb30BATh SI3BIKU CTPYKTYPHOTO, 0OBEKTHO-OPUEHTUPOBAHHOTO MPOrPAMMHUPOBAHUS U
SI3bIKA CIICHAPHEB JJIsl CO3JIaHMsI HE3aBUCHMBIX IIPOTPaMM;

MarepunanbHoe obecrnieyeHue:
[Tepconanbubiit komnbioTep, Visual Studio Code

3aganue:
1. Pa3zpabotarh JOMONHUTEIBHBIA MOIYIb AJISE CBOETO MPUIOKECHHUS.
2. HWuTerpupoBaTh MOAYNb B CUCTEMY, BBIIOJHHUTH €r0 OTJIAAKY U TECTUPOBAHHE.
3. CocTaBUTH B 3IEKTPOHHOM BUJIE OTYET O padoTe.
4. Cpartb BBIIOJHEHHYIO paboTYy.

Kparkne Teoperuyeckne cBeleHUsA:

Mooyas - 3TO 4acTh HpPOrpaMMbl, KOMIUJIUPYEMBI OTAEIBHO OT OCTAJIbHBIX €€ YacTeu.
VIMEHHO BO3MOJKHOCTb pa3/eiIbHOM KOMIMJISLMM M SBISETCS OCHOBHBIM IIPEUMYILECTBOM
Monyise. Ilpocreiimas MOLyJIbHOCTH NPOTrpaMMbl MOKET JOCTUTAaThCsl 3a CYET NPUMEHEHUS
npoueayp U GpyHKUMH, OJHAKO 3TOr0 HE Bcerga AgoctaToyHo. OJIHAKO COBPEMEHHBIE TEXHOJIOTUU
IPOrpaMMHUPOBaHUS TPEOYIOT BOZMOXKHOCTH HE3aBUCUMOMN pa3pabOTKU MPHIIOKEHUS KOJIJIEKTHBOM
pa3paboTunkoB. [I0aTOMy OOBIYHO MPHUIIOKEHNE JENUTCA HA MHOXKECTBO (aillioB, TaK Ha3bIBAEMBIX
«mopynei». Heckoabko MOAyNeH, SBISIIOIIMXCA COCTaBHBIMM YacTMHU OJHOW IIPOrpaMMBl,
00BETUHAIOTCS B OMOINOTEKY.

MonyinbHas cucTemMa COAEPKUT paj MPEUMYLIECTB, CPENN KOTOPBIX MOKHO BBIICIIUTH!

1. Vno6uas momnmepkka (Maintainability): Ilo ompeneneHuto, XOpomMid MOMYJb SIBISETCS
CaMOJIOCTaTOYHBIM. XOPOIIO CHPOEKTUPOBAHHBIM MOAYJIb NPHU3BAH YMEHBIIUTH 3aBHCHUMOCTHU
yacTel Bamiedl KoJOBOM 0a3bl HACKOJBKO H5TO BO3MOXKHO, YTOOBI OHa MOTJia pPacTu H
COBEpPILIEHCTBOBAThCS HE 3aBUCUMO JIpYT OT Apyra. OGHOBUTH OJJMH MOYJNb ropa3zo Mmpolie, Koriaa
OH OTJEJEH OT APYruX yacTen Koja.

2. IIpoctpanctBa umén (Namespacing): B JavaScript mepemeHHbIE KOTOpBIE HaxXOIATCS 3a
npeneisamMu (yHKIHMM BEPXHEro YpOBHS CUMTAIOTCA TII00ANbHBIMH (KaXKIbI MOXET MOJYYUTh K
HUM jaoctyn). [loaromy oueHb pacmpocTpaHeHo "3arpsi3HEHHE NMPOCTPaHCTBAa MMEH (namespace
pollution)", A€ coBepuieHHO HE CBS3aHHBIA MEXIYy COOOM KO, CBS3BIBAIOT TJI00aIbHBIE
nepeMeHHble. COBMECTHOE MCIIOJB30BAaHUE TI00ATbHBIX MEPEMEHHBIX B KOJAE, KOTOPBIA MEXIy
co0o0if He CBSI3aH SBIAETCS CYIIECTBEHHBIM HEIOCTATKOM MPWIOKEHUs. MOIynu MO3BOJISIOT
n30eKaTh 3arpsA3HEHUs IJI00aJbHOTO IPOCTPAHCTBA HWMEH, NYTEM CO3AAaHUS TMPUBATHBIX
MIPOCTPAHCTB ISl IEPEMEHHBIX.

3. IToBropHoe wucnombp3zoBanue (Reusability): Bo3MoXHOCTP TNpPUMEHSATH — yKe
CYUIECTBYIOIIME MOJYJIM B HOBBIX IMPOEKTAX.

Ilopsinok BbINOJHEHHS padOTHI:
1. O3HaKOMHTBHCS C TEOPETUUECKUM MAaTEPHATIOM.
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2. PazpabGotarp mans CBOEro MPWIOKEHUS MOAYJb, pEATU3YIOIIUNA HOBYIO (yHKIUIO
(caMOCTOSITEIBHO ~NIPOAYMaTh BO3MOXHBIE BapUaHTBl, JOMOJHAIONME (PYHKIHMOHAI
IIPUJIOKEHNUS ).

3. HWurerpupoBaTh MOAYJIb B NPUIOKEHHUE, BBINOJIHUTH OTJIAJAKY, HMPOTECTUPOBATH paboTy
MPUIIOKEHNE Ha HECKOJIBKUX TECTOBBIX MpuMepax. OueHuTbh paboToCcrocoOOHOCTh MOTYJIS.

4. CocTaBUTh KpaTKUH OTYET, COJlEeprKaIMil ONIMCAHUE MTPOLIECCca CO3/1aHuUs U OTIIAIKH [IPOEKTa.

dopma npeacTaBJieHUs pe3yJibTarTa:
BrinmonnenHoe 3a1anue, oT4eT o padbore.

Kpurepun onenkmn:

OtnuyHo - BeiOpanHas s peanu3anuu B Moaysie (DyHKUIHS JOMOJHSIET (YHKIMOHAT
MPUIIOKEHHUS, SBISICTCS MOJIE3HON; MPABMIIBHO pa3padoTaH arOPUTM peau3aliii MOIYJIS; MOAYJIb
MHTETPUPOBAH C CHCTEMY. BBIMIOJHEHA OTJIaJIKa U TECTHUPOBAHHE MPWIOKEHUS ISl Pa3IMYHBIX
BapHaHTOB BXOJHBIX MapameTpoB. CoCTaBiI€H KpaTKUH OTUYET, COAEp KAl ONMCaHUE Mpoliecca
CO3/IaHUA U OTJJKH npoekTa. Pabota caana mpemnogaBaTelnto.

Xopomo - BwiOpannas mia peanuszanuu B MoayJie (GYHKUUS JOMOJTHSAET (PYyHKIMOHAT
MIPUIIOKEHUS, SBIISETCS TMOJIE3HON; alrOpUTM JUIsl pealu3aliy MOy MMEeT OIIUOKU; MOIYJb
UHTETPUPOBAH C CHCTEMY. BBIIIOJHEHA OTJaJKa U TECTUPOBAHUE IMPUIIOKEHMS JUIsl Pa3IUUHbIX
BAPUAHTOB BXOJHBIX MapaMeTpoB. COCTaBleH KpaTKUi OTUYET, COJAEp KAl OmMcaHue Impolecca
CO3/1aHUA U OTJIaJKU npoekTa. Pabora caana mpenojaBaTelnto.

YaoBneTBopuTeNnbHO - BpiOpanHas ans peanu3anuu B Moayiae (QyHKUMUS HE sBISETCS
JIOTIOJIHEHUEM K YK€ CYUIECTBYIOIEMY HPWIOKEHUIO; AITOPUTM [UIsl peaju3aluud  MOIYJIsS
COJICP’KUT CYLIECTBEHHbIE OIIMOKH; MOJIYJIb WHTETPUPOBAH C CHCTEMY, BBHIMOJHEHA OTJIAIKa U
TECTUPOBAHUE IIPUIIOKEHUS JJIs Pa3IMUHBbIX BapUAHTOB BXOJHBIX apaMeTpoB. CocTaBlieH KpaTKui
OTu€T, COJEepKalluii ONmHCaHWe Tmpolecca CO3JaHus U OTIaAKM Tmpoekra. Pabora crana
MpenoaBaTeto

HeynosnerBopurensHo - paboTa He BBIIOJHEHA.
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JlabopaTopnasi pabora Ne 14 IIporpamMupoBanue 00MeHa COOOIIEHUSIMH MeKAy MOAYJIAMH

Lesb: 3akperuieHue MPAKTUYECKHX HABBIKOB Pa3pabOTKU M OTIAAKH MOJb30BATEIBCKHX
IIPWIOKEHUH € MCIOJBb30BAHUEM MOIYJIBHOM CTPYKTYpPbl M OpPraHU3alAs B3aUMOJEHCTBUS MEKIY
MOZYJISIMH.

Bbinosinus padory, Bol Oyaere:

ymemp:

- paboTaTh ¢ HHCTPYMEHTAIBHBIMH CPEJICTBAMU 00pabOTKU MH(pOpMaLIHH;

- ICTIOJIB30BAaTh COBPEMEHHOE MTPOTpaMMHOE 0OecrieueHHe;

- CO3/1aBaTh | YIPABJIATH MPOCKTOM I10 pa3pabOTKe MPUI0KCHUS;

- UCIOJIb30BATh SI3BIKU CTPYKTYPHOTO, 0OBEKTHO-OPUEHTUPOBAHHOTO MPOrPaMMHUPOBAHUS U
SI3bIKA CIICHAPHEB ISl CO3/IaHMsI HE3aBUCUMBIX MTPOTPAMM;

MarepunanbHoe obecrnieyeHue:

[lepconanbublit kKomnbioTep, Visual Studio Code

3ananne:

1. Paspabortats Monyab Ui npuioxkeHus «KalabKyJasaTop», peaau3yroluil cTaTUCTHYECKUe

byHKINH.

2. BBINOJHUTH OTNAAKY NPUIIOKEHUS C HOBBIM MOJYJIEM, IPOTECTUPOBATH €0 padoTy.

3. CocrtaBuTh B 2JIEKTPOHHOM BHUJIE OTUYET O pabore.

4. Cnatb BBINOJIHEHHYIO paboTYy.

Kparkue TeopeTuueckue cBeJeHHA:

Jlis Toro, 4yToObl MOAYIM «BHIEIU» KOA APYr Apyra B JavaScript cyliecTByeT onepauus,
HazbIBacMasi UMHOpM.

Hanpuwmep, cymectByeT Moaynb ¢ UMeHeM "math.js":

const pi = 3.14;

const e = 2.718;

const square = (x) => {
return X * x;

)3

const surfaceArea = (r) => {
return 4 * pi * square(r);
Y _
st Toro, 9TOOBI UMIOPTUPOBATH ATOT MOAYJAL B (Dailm «primer.jsyHeoOXoaumMo caenaTh
cJeayuec:
import { surfaceArea, square } from './math.js’;

const surfaceOfMars = surfaceArea(3390);

const surfaceOfMercury = surfaceArea(2440);

const yearSquared = square(2017);

KiroueBoe citoBo import, 3aT€M CIIMCOK TOI'O, 4TO MBI XOTHM B (bHprHLIX CKO6KaX, a 3aTeM
Ha3BaHue moayns. Daitnm math.jS HaxoauTCS B TOW e TUPEKTOPHUH, YTO U TEKYIIHUH, MOITOMY
"Touka-ciem'" roBOPUT UHTEPIPETATOPY CMOTPETH B TEKYILLEH TUPEKTOPHUN.

[Tpu sToM Moyne "math.js" momkeH akcnopmuposams naHHbIC:

export const pi = 3.14;

export const e = 2.718;
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export const square = (X) => {
return X * x;

}

export const surfaceArea = (r) => {
return 4 * pi * square(r);

I3

B nmanHOM mipriMepe MBI SKCIIOPTUPYEM BCE.

Mpbl MOXEM MOMETUTH JI000€ OOBSIBICHHE KaK SKCIOPTHpyeMoe, Oyab TO NepeMeHHas,
(byHKIMS WK KJTaccC. pa3MEeCcTUB EXPOrt epes HUM.

Bossparumcs k "primer.js". JlomycTum, Mbl XOTHM HMIIOPTHPOBATh YTO-TO €iie. MbI MOXeM
POCTO 10OABUTH HA3BAHUS B CITUCOK:

import { surfaceArea, square, pi, e } from './math.js’;

Nnum mmnioptupoBatk BCE cpasy:

import * as mathematics from './math.js’;

B sTOM citydae MBI UMIOPTHPYEM BECh MOAYJIb U JacM eMy Ha3Banue "mathematics”. Temeps
y Hac €CTh JIOCTYI KO BCEMY IKCHOPTUPOBAHHOMY M3 MOyl math, HO HaM HYKHO COCIIaThCs Ha
BcE 9T0 yepe3 Ha3zBaHue "mathematics" Takum criocoOoMm:

import * as mathematics from './math.js’;

const surfaceOfMars = mathematics.surfaceArea(3390);

const surfaceOfMercury = mathematics.surfaceArea(2440);

const yearSquared = mathematics.square(2017);

Yacrto TpeOyercs SKCHOPTHPOBATH W3 MOAYIS YTO-TO OnHO. CyIIECTBET CHEIHATbHBIN
MCXaHH3M, KOTOpHﬁ Ha3bIBACTCA HBKCHOpT HO-YMOJ'I‘IaHI/II-O" U Bbl MOXCTC OJOKCIIOPTHPOBATH C
MOMOIIBI0 HEr0 TOJIBKO YTO-TO OJHO. HO 3KCHOPTUPOBaHHYIO MO YMOJYAaHUIO BEIlb MPOIIE
HMIIOPTHPOBATD.

const pi = 3.14;

const e = 2.718;

const square = (x) => {
return X * x;

)3

const surfaceArea = (r) => {
return 4 * pi * square(r);

Y

export default surfaceArea;

HpOCTO HaImuImuTe KOO, KaK O6BI‘IHO, oe3 CIICHHUAJIBHO YKa3aHHBIX 3KCIIOPTOB, 4 B KOHIIC
BeimoytHUTEe  "export default «wmms skcmoptupyemoro »siemeHTa». B mgaHHOM ciaydae MbI
skcnoptupyeM ynkiuio surfaceArea.

I/IMHOpT IMO-YMOJIYaHHIO BBITJIAAWUT TaK:

import surfaceArea from './math.js’;

const surfaceOfMars = surfaceArea(3390);

KpoMe omnmncaHHBIX BO3MOYKHOCTEN SKCHOPTHUPYIOIIME W HMIIOPTUPYIOIIME MEXaHU3MBbI
BKJIKOYAIKOT 0ombIIe (I)YHKI_II/IOHaHBHOCTI/I, BpoaC N3MCHCHUA Ha3BaHHUU B rnpormnecce
HUMIIOPTHPOBAHUSA, MHOXCECTBO THIIOB 3KCIIOpPTA U3 €AUHOTO MOAYJIA U APYTOC.
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Ilopsinok BbINOJHEHHS padOThI:
O3HaKOMHUTBCS C TEOPETUYECKUM MATEPHAIIOM.
2. PaspabGorare Momyns mis npuioxkeHus «KanbKymsaTopy», pealu3yromui CTaTUCTHYECKUE
byHKIIHIM.
OcCyImiecTBUTh UMIIOPT U IKCIIOPT MOJYJISI, U €T0 OTIENbHBIX (YHKUIUH B IPHIIOKEHHE.
4. BbINOTHUTH OTIAJKY NPHIOKEHHS C UMIIOPTUPYEMBIMH U 3KCIIOPTUPYEMBIMH 3JIEMEHTAMU,
MPOTECTUPOBATH €ro paboTy.
CocTaBuTh B 3JIEKTPOHHOM BHUJIE OTYET O padoTe.
6. Cnaarb BBITIOJHEHHYIO PaboTy.

=

w

o

(I)opMa NnpeacraBjJacHud pedyJjabTara:
Brimonnennoe 3aJaHuEC, OTUET O pa60Te.

Kpurepun oneHku:

Otnuuno — Co3maHHBIE MOIYNb peanu3yeT paboTy CTAaTUCTHYECKUX (YHKIWH,; MPABHIBHO
pa3paboTaH aJrOpUTM UMIOPTA U SKCIOPTa MOJYIS M €ro (yHKUMH B NMPHIIOKEHHE; BBINOJIHEHA
OTJIa/IKa U TECTUPOBAHUE IPWIOKEHHUS NI pa3iMuHbIX BapuaHTOB. CocCTaBlIeH KpaTKUN OTYET,
coJiep KAl onMcaHue mpolecca Co3JaHus U OTIIaJKU poekTa. PaboTta ciaHa npenogaBatelto.

Xopomo - Co3gaHHbIE MOJYJb peanu3yeT paboTy HE BCeX CTAaTUCTUYECKUX (DYHKUMH, B
nporecce HMMIOpPTa M JKCHOOpPTa MOAYIs U ero (QyHKUMM B NPUIOKEHHE JOMYILEHBI
HE3HAYUTENIbHBIC OIIMOKM; BBINOJIHEHA OTJIA/JKa M TECTHPOBAHWE TNPWIOKEHHS U PA3TUIHBIX
BapuaHTOB. COCTaBJIEH KpaTKUil OTYET, coAepXKallluii ONMMCAHME IMpolecca CO3JaHus U OTIAAKU
npoekTa. PaboTa caana npenojasarento.

VY nosnerBoputensHo - Co3laHHBI MOJy/b peanu3yeT paboTy HE BCEX CTaTUCTHUYECKUX
GbyHKIMN WM QYHKIUE paboTar0T HEMPABWIIBHO, B MPOIIECCE UMITOPTA U DKCIIOPTA MOIYIS U €T
(GyHKUIMH B IPUIIOKEHUE JOMYIIEHbl 3HAUUTENIbHbIE OLIMOKH; BBIIIOJIHEHA OTJIa/IKa U TECTUPOBAaHHUE
MPWIOXKEHUS U1 pa3iMyHbIX BapuaHTOB. CocTaBieH KpaTKuUM OTUYET, COJEprKallvil onucaHue
npoliecca Co3JaHus U OTJIAJKHU poekTa. PaboTta ciaHa mpernoiaBaTelnio.

HeynosnersopurensHo - paboTa He BBINOIHEHA.
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JlabopaTopHas padora Ne 15 Opranmn3anus ¢aiijioBoro BBoJa-BbIB0Ja JaHHBIX

Heab: 3akperyicHHEe MPAKTUYCCKUX HABBIKOB PAa3paOOTKU M OTIAJKH IOJIb30BATEIBCKUX
MPUJIOKEHUH ¢ opraHu3anueil ¢paiaoBoro BBOAa-BbIBOIA JAaHHBIX

Beinosinus patdory, Bel Oyaere:

ymembs:

- paboTaTh C MHCTPYMEHTAILHBIMU CPEICTBAMH 00pabOTKH HH(pOpMAIHH;

- ONIPENeNATh 3aa4M JJIs TOMCKa HH(OpMaLuy;

- OTIpEeCTATh HEOOXOAUMBIE UCTOYHUKH UH(POPMALINY;

- YHUTaTh, MOHUMATh M HAXOAUTh HEOOXOIUMBIC TEXHUYECKHE IaHHBIC M WHCTPYKLIUH B
PYKOBOJICTBaX B JTJFOOOM JOCTYITHOM (hOpMarTe;

- CO3/1aBaTh M YIPABJIATH MPOEKTOM 10 pa3paboTKe NPUIIOKCHHUS;

MarepuanbHoe obecrnieyenue:

[lepconanbublit kKomnbioTep, Visual Studio Code

3aganue:

1. Co3naTh TEKCTOBBIN JOKYMEHT, COJEPIKAIINMA CIIPAaBOUHYIO HH(OPMALIHIO 00 OpraHu3aIiu

¢aitmoBoro BBo1a-BbIBOIA CpeicTBamMu JavaScript.

2. Coznate HTML nokyMeHT, mpeICTaBISIFOIIMM HAlIEHHYIO CIIPaBOYHYI0 MHGOpMAIUIO B

BHJI€ TAOJIHII.

3. CocTaBuTh B 3JIEKTPOHHOM BHJI€ OTUYET O padoTe.

4. CnaTh BBIIIOJHEHHYIO paboTy.

KpaTkue TeopeTnueckue cBeIeHHUS:

JavaScript npegocrainser kiacce File, KoTopsIif 1aéT MPUIIOKEHUIO BO3MOKHOCTD 3aIHCHIBATh
B (hailnnoBoii cucteme cepBepa. ITO HCIONB3yeTcs Ui reHepauuu noctosHHelx HTML-daiinos u
XpaHeHus: uHpopMmanuu 0e3 ucrnosb3oBaHusa cepsepa b/l. OnHuM U3 BaXKHEHIINX MPEUMYIIECTB
xpaHenusi nHdopmaiu B (aiie BMecto JavaScript - 00beKTOB SBISETCS TO, YTO MHPOpMALHS
COXpaHsieTCs Jake IPU 0TKa3e cepBepa.

Cosoanue File-Obvexma

UtoOb1 co3maTth sk3eMIuisip kiacca File, ucronp3yiite crangapTHbId cuHTakcuc JavaScript
JUIsL CO3JIaHMs 0OBEeKTa:

fileObjectName = new File("path™);

3necs fileObjectName 310 umsi, Mo KoTopomy et obOpaienue Kk ¢aiiny, a path 3to moxHbIH
yTh K ¢ainy. ITOT MyTh AOKEH OBITh yKa3zaH B (opmare cepBepHOM (hallJIoBOM CHUCTEMBI, a HE
URL.

Bbl MokeTe 0TOOpa3uTh UM Qaiiia, ucrnonab3ys GyHkimio Write ¢ File -o0bexkToM B KauecTBe
aprymenTta. Harpumep, cienyromnuii onepatop BEIBOAUT UM (aiina:

x = new File("\path\file.txt"); write(x);

Omxkpoimue u 3akpvimue Datina

[Tocne cozmanus File -o6bexTa Bol MOXeTe HCITONB30BaTh METOA OPEN ISl OTKPBITUS (aiiaa
U 4TEHUs U 3anucu. MeTros1 OPEN UMEET CIEAYIOINNA CHHTAKCHUC:

result = fileObjectName.open("mode™);

DTO MeToJ BO3BpAILAeT true, eciy Oneparys Mpolia ycnemHo, u false B uaom cinydae. Ecin
(aiin y)xe OTKpPBIT, ONepalys TEPIUT HEyJauy, U OpPUTMHAIBHBIN (ailsl 0cTaéTCsl OTKPHITHIM.

[Tapamerp mode 310 cTpoka, cremupuUUpyOmas PeKUM OTKpbITUs ¢aitna. B tabmuie
OITMCaHBI 3TH PEKHUMBI.

Korna nmpusnoxeHue 3akaHUYMBaeT HCIOJIb30BaHHUE (aiijia, OHO MOXET 3aKpBITh €r0, BHI3BAB
metoz close. Eciu daiin He oTkpsIT, ClOSe Teprut Heymauy.
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Bnoxupoexa Paiinos

YacTto MOCTYm KO MHOTHM TPHIIOKEHHSIM MOTYT BBIIOJHATH OJHOBPEMEHHO MHOTHE
MOJIb30BATEIIH.

YroObl  mpenorBpatuTh — Momudpukanui  (aina  OJHOBPEMEHHO  HECKOJIbKUMH
MOJIb30BATEIISIMH, MCIIOJIB3YHTE OJUH U3 MEXaHHU3MOB OJIOKMPOBAHMUS, NMPEIOCTABISIEMbIX CITYKOOH
Session Management Service. Eciu oauH monb30BaTeins 010KupoBai (aill, Ipyrue mojib30BaTeln
MPUIIOKEHUS TOJDKHBI JKAaTh, TIOKa (aiin He Oyaer pa3diokupoBaH. B oOmiem 3To 03Haydaer, 4To
lock momkHa mpemecTBoBaTh BceM (hailIoBbIM OTIEPALIUSIM; [TOCIIE BBIOJTHEHHSI OTIEPAIHiA JOJIKHO
BhInotHATHCs Unlock (pasz6iiokupoBanwue).

Ecmu TOJNBKO OJHO TPWIIOKEHUE MOXKET MOoAM(UIMpOBaTh JaHHBIA (air, Bel mMoxere
MoJIy4aTh OJIOKUPOBKY B 00BeKTe project. Eciu Gonee 4eM 0JTHO MPUIOKEHUE MOKET UMETh JIOCTYII
K OJIHOMY U TOMY ke (haiiiny, momyuaiite OJIOKUPOBKY B OOBEKTE SErver.

Hanpuwmep, y Bac co3nan ¢aitn myFile. 3arem Bbl MOkeT HCIIONIB30BaTh €ro TaK:

if (project.lock() ) {

myFile.open("r");

Il ... gpatin ucnonvzyemes ... myFile.close();

project.unlock();

¥

Takum 006pa3oM, TOJIBKO OJUH IOJIb30BATENb MPUIOKEHHUS] MOKET U3MEHSATH (Daiil B JaHHBII
MOMEHT BpemeHHu. Jlnsi Gosjee TOHKOro ympaBieHus OJOKHMpOBKOH Bbl mMoxere co3mare Bam
COOCTBEHHBIN 3K3eMIUTAp Kiacca LOCK mist yrpaBiieHust JOCTYIIOM K JaHHOMY (aiiiy.

Kinacc File mMeer HeckoqbKO METOIOB, KOTOPbIE MOXKHO HCIIOJIB30BATh IOCIE OTKPBITHS
(haiina:

o [losurnmonupoBanue: SetPosition, getPosition, eof. Dto Merompl Isi YCTAaHOBKH U
MOJIy4eHHUsl TeKyIIeH MO3UIMK yKa3aTens B (aiine u Ui ompesesieHus, He HaXOIUTCS JIH
yKazaresb B KOHIIE (aiia.

e Urenue u3 daiina: read, readln, readByte.

e 3anuck B daiin: write, writeln, writeByte, flush.

o KomuBepranus aBoumyHOro u TekcTtoBoro ¢opmatoB: byteToString, stringToByte.
KoHnBepTHpyrOT 0HO YKCII0 B CHMBOJI U HA00OPOT.

e Undopmanmonnsie wmetomsl: getLength, exists, error, clearError. [lns monydeHus

nHpopmanuu o Qaiise u JuIst MOTY4eHUs U OUYUCTKHU erTor-craTyca.
OTH METObI ONMCAHBI B MOCIEAYIOIINX Pa3ieax.
Ilopsinok BbINOJHEHHS padOTHI:
O3HaKOMUTBCS C TEOPETUYECKUM MATEPUAIIOM.
Haiitu nadopmaruio o pexxumax ocryna K gaitiam.
Haiitu undpopmanuto o pabore metonoB kinacca File
Ucnonw3zyss wmetoasl pabotel ¢ dainamu  JavaScript co3zmate HTML  gokymeHT,
MPEJCTABIAIOMINN HAMICHHYIO CIPAaBOYHYIO0 HH(POPMALIMIO B BU/I€ TaOJIHMII.
CocTaBUTh B 3JIEKTPOHHOM BH/JI€ OTYET O paboTe.
Cratb BBINOJIHEHHYIO paboTy.

el A

o o

dopma npeacTaBJieHus pe3yabTaTa:
BrinonHeHHOE 3aaHME, TEKCTOBBIN (aiii, 0T4eT 0 padoTe.

Kpurepum ouenku:

OtnuuHO - HaiineHa Bcs HeoOxoaumas cmpaBouHas MHpopmanus; chopmupoBan HTML
JOKYMEHT, NpPEACTaBISIOMNNA HHPOpMalMio B TpeOyeMOM BHJIE; CIEaH OTYET O BBIMOJIHEHHON
pabote paboTa cjaHa Mmperno1aBaTelnio.
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Xopoto - HalijileHa He BCs HeoOXoauMmasi crpaBoudHas nHpopmanus; chopmupoan HTML
TOKYMEHT, TPEACTaBISIIOIINN MHPOPMALIMIO B TpeOyeMOM BHIE; CIEITaH OTYET O BBHIMOJHEHHON
pabote paboTa ciaHa IpernoaaBaTerio.

VY IOBIETBOPUTENFHO — YacTHYHO HaijieHa HeoOXoaumasi CIpaBOYHas WHQPOPMAIIUS;
chopmupoBan HTML pokymeHT, mnpeACTaBIAOMUNA WHDOPMALMIO, HO HE OpPraHM30BaHO
TaOJIMYHOE MIPEICTABIICHHE; C/ICJIaH OTYET O BHIMOJIHEHHOW paboTe paboTa c1aHa MpernoaaBaTeto.

HeynosnerBopurenbHo - paboTa He BBIITOJTHEHA.
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JlaGopaTopHas padora Ne 16 PazpaGoTka MoayJieii 3KCIepTHOI cHCTeMBbI

Heﬂb: O3HAKOMJICHUEC C OCHOBaMMU CO3JaHHA OKCIICPTHBIX CHUCTCM; 3aKpPCIIJICHHUC
IMPAKTUYCCKUX HABBIKOB p33pa6OTKI/I N OTJIaAKHU I10JIb30BATCIBbCKUX npnnomeHnﬁ

Beinosinus patdory, Bel Oyaere:

ymembs:

- paboTaTh C MHCTPYMEHTAILHBIMU CPEICTBAMH 00pabOTKH HH(pOpMAIHH;

- OTIPENeNATh 33aa4M JJIs TOMCKa HH(OPMALIUH;

- OTIpEeCTATh HEOOXOAUMBIE UCTOYHUKH UH(POPMALINY;

- YHUTaTh, MOHUMATh M HAXOAUTh HEOOXOIUMBIC TEXHUYECKHE IaHHBIC M WHCTPYKLIUH B
PYKOBOJICTBaX B JTJFOOOM JOCTYITHOM (hOpMarTe;

- CO3/1aBaTh M YIPABJIATH MPOEKTOM 10 pa3paboTKe NPUIIOKCHHUS;

MarepunanbHoe obecrnieyeHue:

[lepconanbublit kKomnbioTep, Visual Studio Code

3aganue:

1. PazpaboTtaTh ajaroput™M M peanu3oBaThb MOIYIb JAJS OpPraHU3alliu I0JIb30BATEILCKOTO

B3aUMOJCHCTBUSA C IC.

2. CocTaBuTh B 3JIEKTPOHHOM BHJI€ OTUYET O padoTe.

3. Cnath BBHIIOJTHEHHYIO padoTy.

KpaTkue TeopeTnueckue cBeIeHHUS:

OcHoBHbIM HazHaueHHeM OC sBIsieTcs pa3pabdOTKa MPOTPAMMHBIX CPEICTB, KOTOPBIE MPHU
pelIeHnH 3aa4, TPYAHBIX JJIs 4eJOBeKa, MOIY4YaroT Pe3ylbTaThl, HE YCTyHAIOUIMe M0 KayecTBy U
3¢ (HEKTUBHOCTHU PEUICHMS, PEILIEHUSIM MOJy4aeMbIM YeJIOBEKOM-IKcrepToM. DC UCHONb3YIOTCS A1
peleHust Tak Ha3bIBaeMbIX He(hopMann30BaHHBIX 33/]1a4, OOLIUM JUIsl KOTOPBIX SBISETCS TO, UTO:

- 3ajJ]aud He MOTYT ObITh 3aJjaHbl B YUCIOBOU (hopMe;

- 1LIeJM HeNb3sl BBIPA3UTh B TEPMHUHAX TOUHO OINPE/IeNIeHHON 1esIeBOH (DyHKIMH;
- HE CYIIECTBYET aJITOPUTMHUUYECKOTO PELICHUs 3a/1a4H;

- €CIIM AITOPUTMHUYECKOE PELIEHUE €CTh, TO €r0 HEJIB3S UCIIOIb30BaTh U3-3a

- OrPaHUYEHHOCTHU PECYpPCOB (BpeMsi, IaMsTh).

Kpome Toro, HedopmannzoBaHHbIE 3ajaud oOOJAJAIOT OIIMOOYHOCTHIO, HEIMOJHOTOM,
HEOJIHO3HAYHOCTBhIO M IPOTHUBOPEUYMBOCTHIO KaK MCXOAHBIX JAHHBIX, TaK U 3HAHUW O perraeMoi
3ajaye.

OKcnepmuasa cucmema - 3TO NMPOTPAMMHOE CPEACTBO, UCIOJB3YIOLIEE IKCIEPTHHIE 3HAHUS
s obecrieueHUs] BBICOKOI()()EKTUBHOTO pelieHus HehOopMaTU30BaHHBIX 3agad B  y3KOH
npeameTHou obmactu. OcaHoBy DC coctaBiseT 6aza 3HaHui (b3) o mpenMerHo# 06macTu, KOTOpas
HaKaIuIMBaeTcs B Ipoliecce nocTpoeHus u skcryatanun DC. Hakoruienue 1 opraHu3anus 3HaHuH
- BakHeiee cBorcTBo Beex DC.

IIpu pa3paboTKe SKCHEPTHBIX CUCTEM YaCTO UCHOJIB3YETCs] KOHLEIUSA OBICTPOro MPOTOTHUIIA.
CyTtb €€ B cieayrouieM: MOHAvyally CO3/JaeTcs He JKCIEepTHasl cucTema, a €€ IMPOTOTHUII, KOTOPbII
o0s3aH pemaTh y3KUH Kpyr 3ajad U TpeOoBaTh Ha CBOIO Pa3pabOTKy HE3HAUUTEIbHOE BpeMs.
[IporoTun nOMKEH MNPOJEMOHCTPUPOBATh MPUTOAHOCTh OyAYIIeH SKCIEPTHOW CHUCTEMbI s
JaHHOM MpPeIMETHOM 00IacTH, TPOBEPUTH MPABHIBHOCTh KOAUPOBKH (DAKTOB, CBsA3EH M CTpaTeruit
paccyxaenust skcriepra. OH Takke JaeT BO3MOXKHOCTh UHKEHEPY MO 3HAHUSM IPUBJIEYb KCIIEpPTa
K aKTUBHOW POJIM B pa3paboTKe 3KCIEPTHOM cucTeMbl. PazMep mpoToTHIa — HECKOJBKO JECSTKOB
MpaBUIL

Ha ceropnsmHui J1eHb CIOXWJIACh OIpEJeNeHHAas TEXHOJOTHs pa3pabOTKH 3KCIEPTHBIX
CHCTEM, BKIIIOYAromast 6 3Tamos.

108



1. Unentudukanus. Onpenensiorcs 3agadd, KOTOpble MOJIEXaT pemeHuo. llmanupyercs
X0 pa3pabOTKM MPOTOTHIA SKCHEPTHOM CHCTEMBI, ONPEAEINSAIOTCA: HYXKHBIE pecypchl (Bpems,
moau, 9BM wu T.1.), ICTOYHUKH 3HAHUW (KHWUTH, JOTOJHHUTEIbHBIC CICIHUATUCTBI, METOIUKH),
MMEIOLIUECS aHATIOTMYHBIE SKCIIEPTHBIE CUCTEMBI, LIEH (pacpOCTpaHEHUE ONbITA, aBTOMATH3AIUS
PYTHUHHBIX JCHCTBUHM W Jp.), KJacchl pemaeMbIX 3afgad u T.1. Ha sTom ke stame pa3paboTku
SKCIEPTHBIX CUCTEM IPOXOJUT U3BJICUEHUE 3HAHUM.

2. Konuenryanusanusi. BpIBIseTcs CTPyKTypa TOJYYEHHBIX 3HAaHUH O TMpPeAMETHOH
obnactu. OnpenenstoTcsi: TEPMUHOJIOTHS, IEpEeUYeHb IIaBHBIX MOHATUN U UX aTpUOYTOB, CTPYKTYpa
BXOJIHOM W BBIXOJHOW MH(OPMAIMH, CTpaTersl NpUHATHS pemeHuid u 1.4. KoHuenryanuzamus -
3TO paszpaboTka HepOpPMaTbHOrO ONHMCAHUSA 3HAHUM O NpeaMeTHOW ob6iacTu B Buue rpada,
TaOIUIIBI, TUarpaMMBbl JTHOO TEKCTa, KOTOPOE OTpa)kaeT TIaBHBIC KOHIEIIIMYA U B3aUMOCBSI3U MEXIY
MOHATHUSIMH TPEAMETHOI 00J1acTH.

3. ®opmanmmzanua. Ha stanme Qopmanm3anuu Bce KIIOYEBBIE MMOHATHS W OTHOIICHHUSA,
BBISIBJICHHBIE Ha HJTalleé KOHIIETITyaJM3allid, BBIPAXKAIOTCS HAa HEKOTOPOM (HOpMaIbHOM SI3BIKE,
MPEAJIOKEHHOM (BHIODAHHOM) HWHXKEHEPOM I10 3HAHUAM. 3/I€Ch OH OINPENEISsIeT, MOAXOIAT JIH
UMEIOIIUECS] HHCTPYMEHTAJbHbIE CpPENCTBA MJsi PELICHUS paccMaTpUBaeMOW MPOOJIEMbl WU
HE00XO0AUM BBIOODP IPYTrOTr0 HHCTPYMEHTApUs, MK TPEOYIOTCSl OPUTHHAIBHBIE Pa3paboOTKH.

4. Peanuzanusa. Co3gaetrcss MPOTOTHI SKCIIEPTHOM CHCTEMBI, BKIIOUYAIONIIUK 0a3y 3HAaHUU U
npyrue nojacuctemsl. Ha 1aHHOM 3Tane npUMEHSIOTCS CIEeIyIOIINe HHCTPYMEHTaIbHbIE CPECTBA!
nporpaMMupoBanue Ha o00byHBIX s3bikax (Ilackans, Cu w 1p.), mporpamMMupoBaHUE Ha
CIeIMaTM3UPOBAHHBIX SI3bIKAX, MPUMEHSIEMBIX B 337ja4aX UCKyccTBeHHOTO nHTeuiekTa (LISP, FRL,
SmallTalk u ap.) u np. UerBepThlil 3Tan pa3pabOTKH SKCHEPTHBIX CHUCTEM B KAKOH-TO CTENEHU
SBJIAETCS KJIOYEBBIM, TaK KaK 3[eCh MPOMCXOAUT CO3JAHHE IPOrPaMMHOI0 KOMILIEKCa,
JI€MOHCTPHUPYIOIIETO KU3HECIIOCOOHOCTh MOIX0a B LIEJIOM.

5. TectupoBanue. Ilpororun mnpoBepsercs Ha yAOOCTBO M aJ€KBATHOCTb HHTEp(dENcoB
BBOJa-BbIBO/IA, 3(PPEKTUBHOCTh CTpaTEruy YIPaBJICHUS, KA4eCTBO IPOBEPOUHBIX MPUMEPOB,
KOPPEKTHOCTh 0a3bl 3HaHMN. TecTHpoBaHME — 3TO BBISBICHHE OMIMOOK B BBIOPAHHOM MOJXOJE,
BBbISIBIIEHHE OIIMOOK B pealu3allii MPOTOTHIIA, a TaKKe BhIpaOOTKa PEeKOMEHAALUH MO JTOBOJKE
CHCTEMBI JI0 MPOMBILIUIEHHOTO BapUaHTA.

6. OmnbiTHas sKcruTyatanus. [IpoBepseTcst NpUroAHOCTb SKCIIEPTHOW CUCTEMBI JIJIsl KOHEYHBIX
nosib3oBareneil. [lo pesynapTaTam 3TOro 3Tana MOXeT noTpedoBaThCs CYIIECTBEHHAs MOAU(PUKALINS
9KCIIEPTHON CUCTEMBI.

[Ipouecc pa3paOOTKU SKCIIEPTHOM CHUCTEMBI HE CBOJUTCS K CTPOrOil IOCIEI0BaTEIbHOCTH
NEePEeUYMCIICHHBIX BbIIIE 3TanoB. B xozie paboT npuxoauTcss HEOJHOKPATHO BO3BpalaThes Ha Ooee
paHHME dTanbl U IepecMaTpuBaTh MPUHSITHIE TaM pelleHus. B cpeqHem Ha pa3paboTKy KakIoro
JTana yXxoauT OT 2 10 4 - X MECHIIEB.

ApXUTEKTYpa SKCIEPTHON CUCTEMBI.

1. baza 3nanuii. CoctaBnser ocHOBY OC, XpaHUT MHOKECTBO (pakTOB M HaOOp MpaBuil,
MOJIYYEHHBIX OT AKCIIEPTOB, U3 CHELMaIbHOU JuTeparypbl. b3 oTauvaercs oT 06a3bl JaHHBIX TEM,
4yT0 B 0a3e JaHHBIX €AMHUIBI MH(OPMAIMK NPEACTABISIOT COOONH HE CBSI3aHHBIE APYT C JIPYroM
cBeneHus, (OpMYJIIbI, TEOpEeMbI, akCHOMBL. B B3 Te ke ameMeHThI y)ke CBsI3aHbl KaK MEXIy COOOMH,
TaK M ¢ MOHATUAMHU BHeUIHero mupa. Mnpopmanus B B3 - 310 Bce HeoOXxoaumoe 171si MOHUMaHMUS,
dhopmupoBanus U pemeHus mpodiaeMbl. OHAa COMEPKUT IBa OCHOBHBIX JJIEMEHTA: (PaKThl (TaHHBIC)
U3 TpeAMETHOH 005acTh M CHeUUalbHble S3BPUCTUKM WM MpaBWIa, KOTOPHIE YIIPaBJISAIOT
UCIOJIb30BaHWEM (aKTOB TMpPH pelIeHWHu MpoOiaembl. 3HAHUS MOTYT OBITh IpeICTaBICHbBI
HECKOJIbKUMH CIOCOOaMU: JIOTHUECKOW MOJENbI0, MPOAYKIUAMH, (ppeiiMaMu U CeMaHTUYECKUMHU
CETSIMH.

2. Mawuna noeuueckozo evisoda (MJIB). I'maBubiM B DC sBISETCS MalllUHA JIOTUYECKOTO
BBIBOJIa, OCYLIECTBIISIONIAs OUCK B 0a3e 3HAHWUU AJs MoydeHus peuieHus. OHa MaHUIYJIUPYET
uHpopmanueit u3 b3, onpenenss B KakOM HOpPsJAKE CIEAYyeT BBIABIATH B3aWMOCBS3M U JeNaTh
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BbIBOABI. MJIB HCIONB3yroTCS Ui MOJCIMPOBAHMS pacCyXKICHUH, O0OpaOOTKM BOIPOCOB U
MIOATOTOBKH OTBETOB.

3. Unmepdghetic nonvzosamensn. IC comepxar S36IKOBON MPOIECCOP UL OOMICHHS MEXKIY
[I0JIb30BAaTEIEM M KOMIIBIOTEPOM. OTO OOLIEHHE MOXKET ObITh OPraHU30BaHO C IOMOIIBIO
€CTECTBEHHOTO $3bIKa, COMPOBOXKIATHCSA TIpaUKOH MIM MHOTOOKOHHBIM MeHw. WHTepdeiic
[10JIb30BaTENs 1OJDKEH 00ecIeunBaTh JBa pexuMa paboThl: PeXUM IPUOOPETEHUS 3HAHUN U PEXKUM
pemieHus 3a1a4. B pexxume npuoOpereHus 3HaHUi dKcnept obmaercs ¢ C npu MOCpeHUYECTBE
UHXXEHepa 3HaHui. B pexxume pemenus 3agad OC aisd MONb30BaTeNs SBIAETCA WINM IIPOCTO
HocuTeleM WHpopManuy (COPaBOYHUKOM), WM TO3BOJISIET IMOJy4YaTh PE3ylbTaT U OOBSICHSET
CIOCO0 €ero MOJy4eHUs. JKcnepmuvl MOCTABISAIOT 3HAHUSA B SKCIEPTHYIO CHCTEMY U OLICHHUBAIOT
[IPaBWJIBHOCTb IOIY4aE€MbIX PE3YJIbTATOB.

B pa3pabotke 3¢ yqacTByOT:

- NHxkeHep 1o 3HaHMSIM - CHELMAIUCT 10 MCKYCCTBEHHOMY MHTEIJIEKTY, BBICTYNAIOLIUN B
PO IPOMEKYTOUHOro Oydepa Mexay sKcrepToM U 6a3oi 3HaHui. [lomoraeT skcnepTy BBIIBUTH
U CTPYKTYpUPOBATh 3HAHUS.

- IlporpaMMucTbl pa3pabaThIBalOT MPOrpaMMHOE OOecreueHHe 3KCIEPTHOH CHCTeMBbl U
OCYIIECTBIISIIOT €T0 COMPSHKEHUE CO CPEIOif, B KOTOPOIl OHO OY/IET MCIIOIb30BaThCA.

[Tonp30Barenp - cnenMaIuCT NPEeIMETHOM 00JacT, A KOTOPOro NpejHa3HaueHa CUCTeMa,
OOBIYHO €ro KBaJM(UKAIMS HEJIOCTaTOYHO BBICOKA, M TOATOMY OH HYXJAeTCS B IOMOIIM H
MOIJIEPIKKE CBOEH IEATEIBHOCTH CO CTOPOHBI 3KCIIEPTHOU CUCTEMBI.

[Tpu pa3paboTke CTPYKTYpHI 5C HEOOXOAUMO OOECIICUUTH pa3/IeiICHue METOJOB CO3IAaHUs U
XpaHeHus HHGpOpMALMM O CTPYKTYpE M COAEpKAaHUU MPEIMETHOM 00JacTH OT METOA0B €€
00paboTKH.

B ynpoméHHOM BHIE CTPYKTYpY 3C MOXKHO IpeJICTaBUTh B BUAE Habopa Mouyiei,
pealIn3yIOLX pa3IuyHble 3a/1a4u:

- Moayns ynpaeneHust 6a3amMu 3HaHuMM. JlaHHBIH MOAYJB peau3yeT IO0JIb30BaTENIbCKUN
uHTepdeiic goctyna k 0a3am 3HaHMM W NpeAHAa3HAuYeH I paboThl (BBINOJIHEHHE ONepanuil
CO3JlaHMsl, MOoAM(UKAIMKU M yJaleHus) ¢ ¢akTamMd U TpaBWJIaMH, INPEACTAaBICHHBIMU B
0000menHoM Bujie. [1pu sToM npaBuia u GpakTel MOTYT OBITH KaK aOCTPAaKTHBIMU (00pa3Lbl MpaBUI
1 (aKTOB), TAaK U KOHKPETHBIMHU (3K3EMIUIAPHI MpaBuil ¥ GakToB). DakTsl U IPaBUiIa FPYIIUPYIOTCS
COIJIACHO MX NpEeIMEeTHOW Kiaccu(ukauuu, o0pazys 0a3pl 3HaHUM U (HOpMHUPYsS TakKuM 00pa3zom
cdeprl cBoero npumeHenus. Kaxngas 0aza 3HaHUN MMeeT yHUKalIbHOE MMs M paccMaTpUBaeTCs
KOMIIOHEHTOM B KauecTBE NPEIOCTaBIsAEMON MM (QYHKIIMH, JTOCTYH K KOTOPOH OCYILIECTBISETCS
yepe3 yHU(DUUUPOBaHHbIM HHTepdelic KommoHeHTa. Mojaynb pa3paboTaH ¢ HCHOJIb30BAHHUEM
s3pikoB HTML, CSS, JavaScript u PHP.

- OOHUM M3 OCHOBHBIX MOJIyJ€Hl KOMIIOHEHTa NPOAYKIHOHHOW OHKCIEPTHON CHCTEMBI
SBJIAETCS NPOAYKIMOHHAs MallMHAa BbIBOJA, OCYILECTBISIOUIAs MPOIECC PacCykIACHUS
(Jlormueckoro BbIBOAA) Mo MpaBuiaM. Haubosee panyoHaNbHBIM MPEACTaBISETCS peaau3arius
JAHHOTO KOMIIOHEHTa Ha OCHOBE Y€ HUMEIOLIeiicss MallMHbl BbIBOJA. B HacTosiee Bpems
CYIIECTBYIOT KaKk KOMMEPUYECKHE, TaK U CBOOOJHO pacrpocTpaHseMble 000I0UKH MPOAYKIIMOHHBIX
skcnepTHbIX cucteMm (JESS [4], CLIPS [5], OPSS5 [6]), ¢ mOMOIIBIO KOTOPBIX MOXKHO peajn30BaTh
MEXAaHMU3M PacCyKICHUS Ha OCHOBE MTPOYKIIHH.

- Monyns cBsi3u ¢ web-cepBucoM. Peanmsyer nmonb3oBaTenbckuii mHTEp(dEiic JocTymna Kk web-
CepBUCY IKcHepTHOU cucteMsl. Ilepenaer mammHe BbIBOAA HIeHTU(UKATOp 0a3bl 3HAHMNA JHOO
CIHCOK IpaBui U (akToB B (hopMaTe MalllvHbI BHIBOJA.

- Monyne B3aumoneiicteus ¢ BJ] — mporpammusiit unrepdeiic noctyna xk bJl. Peamusyer
¢byakuun coequHeHust ¢ BJI, oToOpakeHust Bcex TaOMHI], JOCTYNa K UX COACPKUMOMY, a TakKe
BBITIOJIHEHUSI CTAaHJAPTHBIX OIEpaluil U 3amnpocoB (noOaBieHUs, MOIUGUKAIMH, YAAICHUs,
TTOUCKA).

Iopsinok BbINOJIHEHHSI PadOTHI:
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O3HAaKOMHTBCS C TEOPETUICCKUM MATEPHAIOM.

2. Ha ocHOBe WHIWBHIYaJbHOTO 3aJaHUsl pa3padoTaTh W CO3JaTh MOAYJb, MO3BOJIFOLIHI
HOJIYYHTH OT CepBepa HaOOp JTaHHBIX B HEKOTOPOM (opMate ¢ ONMCaHUEM cocTaBa (pOpMEI.

3. PeanmszoBath 3Ty (GopMy, OCYIIECTBUTH BBOJ JAHHBIX M I€peAaTh BBOJMUMBIC 3HAUCHUS Ha

cepaep.

CoCTaBUTH B AJIEKTPOHHOM BHJIE OTYET O padore.

Crnatb BBINOIHEHHYIO padoTy.

ok~

dopma npeacTaBieHus pe3yJabTara:
BrinonnHeHHOE 3a1aHme, TEKCTOBBIN (paiii, oT4eT 0 padore.

Kpurepun oneHku:

OTnu4HO — MOAYNB pa3paboTaH M CO3AAaH MO 337aHuI0, GOpMa COOTBETCTBYET OIMHUCAHUIO,
BBOJ| OCYILECTBJICH, JaHHbIE MepelaHbl; CIellaH OTYeT O BBINOJIHEHHOW pabore paboTa cnaHa
MIPETo1aBaTEeIIIo.

Xopo1o - MOylb pa3paboTaH U CO3[aH MO 33JaHHI0, C HE3HAUUTEIbHBIMUA HETOYHOCTSIMH, B
dbopMe ecThb OMmMMUOKH, BBOJ OCYIIECTBIICH, JaHHBIC IMEPEIaHbl, CIEIaH OTYET O BBHIMOJTHCHHON
pabote paboTa ciaHa IpernoaaBaTesio.

VY I0BIETBOPUTENHHO - MOJAYJIh pa3pab0oTaH YaCTHYHO WM HE COOTBETCTBYET 3aJ[aHHUIO,
OIMOKU cojaepxaTcs B peanuzauuu (OpMbI, BBOJA, Iepelaye JaHHBIX, CleJdaH OT4YeT O
BBITIOJIHEHHOU paboTe paboTa caaHa MpernojaBaTeio.

HeynosnerBopurensHo - paboTa HEe BBINOIHEHA.
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JlabopaTopHas padora Ne 17 Co3gaHue ceTeBOro cepBepa U CeTeBOro KJAMeHTA.

Heab: moiyyeHne MpakTUYECKOTO OIBITA CO3/IaHHS CETEBOIO CEpPBEpa M CETEBOrO KIMEHTA
cpencrBamu Node.js

Beinosinus patdory, Bel Oyaere:

ymembs:

- paboTaTh C MHCTPYMEHTAILHBIMU CPEICTBAMH 00pabOTKH HH(pOpMAIIHH;

- OCYILECTBISTH BHIOOP MOAEIM M CPEACTBA IOCTPOCHHS WH(POPMAIIMOHHOW CHUCTEMBI U
MIPOTPaMMHBIX CPE/ICTB;

- IPOEKTUPOBATH U pa3pabaThIBaTh CUCTEMY IO 33/IaHHBIM TPEOOBAHUAM U CIIEHUPHUKALIUIM;

MarepuanabHoe odecrneyeHue:

[Tepconanbublit kKomnbioTep, Visual Studio Code

3ananue:

1. PazpaboTtaTh airopuT™M U peaqu30BaTh IPOTPaMMbI CO3/IaHUS CETEBOTO cepBepa U

CETEeBOTO KIIMEHTA.

2. CocTaBuTh B 2JIEKTPOHHOM BHJI€ OTUYET O padoTe.

3. Cnath BBHIIOJTHEHHYIO padoTy.

KpaTkue TeopeTnueckue cBeIeHHUs:

Node.js — ato cepBepHas miardpopma. OCHOBHAS 3aj1aua cepBepa — KaK MOKHO ObICTpee U
s dexTrBHEE 00pabATHIBATH 3aMPOCHL, MOCTYMAIOIINE OT KIIMEHTOB, B YACTHOCTH — OT Opay3epoB.

Memoowi

net.createServer ([options] [, connectionListener]) — Co3maer HoBbiii TCP-cepsep.
AprymeHT connectionListener aBTOMAaTHYeCKH YCTAHABJIMBACTCS Kak MPOCIYIIMBATEIb JUIS
coOBITHS «connectiony.

net.connect(options|[, connectionListener]) — Merox ®aOpuku, KOTOPBIN BO3BpAIacT HOBBIH
«net.Socket» u moxkIrOYACTCS K YKA3aHHOMY aJpecy U MOPTY.

net.createConnection(options[, connectionListener]) — Merox @abpuku, KOTOPBIi
BO3BpallaeT HOBBIi «net.Sockety u moxkiroyaeTes Kk yka3aHHOMY aIpecy U Mopry.
net.connect(port[, host][, connectListener]) — Co3maer TCP-coemuHeHne ¢ MOpPTOM Ha

xoctuHre. Ecin nmapamertp host onymen, npennonaraercs «localhost». [Tapamerp connectListener
Oyner mo0aBieH B KauyecTBE MPOCIYIIMBATENS s COObITHA «connect»y. D10 Meron dabpuku,
KOTOPBIN BO3BpalaetT HOBbIN «net.Sockety.

net.createConnection(port[, host][, connectListener]) — Co3znaer TCP-coeauHenne ¢ mopTom
Ha xoctuHre. Eciam mapamerp host onymen, mnpennonaraerca «localhosty. Ilapamerp
connectListener Oyznet mobaBieH B Ka4eCTBE MPOCIYIIHBATENS ISl COOBITHST «connect». ITo METO.
®abpuku, KOTOPBIH BO3BpalaeT HOBbIM «net.Socket».

net.connect(path[, connectListener]) — Co3maer mnoaxmoueHne cokera Unix K MyTH.
[Tapametp connectListener Oyner n06aBieH B KauecTBE MPOCTYIIMBATENS Al COOBITUS «connecty.
Ot1o meton PabpuKu, KOTOPHIN BO3BpalaeT HOBBINA «net.Sockety.

net.createConnection (path [, connectListener]) — Co3maer noaxirouenue cokera Unix k
nytu. [lapamerp connectListener Oyaer no0OaBieH B KayecTBE MPOCIYIIMBATENS Ui COOBITHS
«connecty. Ito metoa Pabpuku, KOTOPHIN BO3BpallaeT HOBBIN «net.Sockety.

net.islP(input) — TlIpoBepsier, sBmsiercs Jau input IP-agpecom. Bosspamaer 0 mis
HEJIOMYCTUMBIX CTPOK, 4 — st anpecos IP Bepcun 4 u 6 — s aapecos [P Bepcun 6.
net.isIPv4(input) — Bosspamaer true, ecnu input sBisercs [P-agpecom Bepcum 4, mHaue

BO3Bparaer false.
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net.isIPv6(input) — Bospaiaer true, eciu input siBisiercs [P-ampecom Bepcuu 6, nHaue
Bo3Bpammaercs false.

Knacc — net.Server

OTOT KJ1acc ucnoisp3yercs 1 cozganus TCP wim nokansHOro cepsepa.

Memoow

server.listen(port[, host][, backlog][, callback]) — Haumnaer npuHHMAaTh COEIUHCHHS Ha
yKa3zaHHOM nopTe u xocte. Ecnu mapamerp host omymien, cepep OyaeT NpuHUMATh COSAMHEHUS,
HarnpaBieHHble Ha jro0oit IPv4-aapec (INADDR ANY). Ilpu 3HaueHnH mopTa paBHOM HYIIIO
HAa3HA4aeTCs CIy4alHbIN ITOPT.

server.listen(handle[, callback]) — 3amyckaer 50KaabHBIA cepPBEP COKETOB, KOTOPBIH
MPOCITYIINBAET COSAMHEHUS 110 TaHHOMY ITyTH.

server.listen(options], callback]) — O6bekt handle Mmoxer OBITH 3aaH U Kak CepBEp, U Kak
coker (B oOoux ciydasx ¢ 0a3oBbIM anemeHTOM _handle) wim kak oOwekT {fd: <n>}. Dto
YKa3bIBa€T CepBepy MPUHUMATh COCAMHEHHUS IO YKa3aHHOMY JIECKPUIITOPY, HO IpEAroyaraercs,
yro 3TO aAeckpuntop ¢aima wiam handle yxe mnpuBsizaH K TOPTY WIM JOMEHHOMY COKETY.
[IpocnymmBanue neckpuntopa ¢aitna He nojgaepxxuaercsa B Windows.

server.listen(options[, callback]) — Ilapamerpbl mopTa, XOCTa M O9KJIOrOB, a TaKXKe
JIOTIOJIHUTENbHAST (PYHKIMS OOpaTHOTO BBI30Ba BEAyT ce0s Tak JKe, KaKk M TpU BbHI30BE
server.listen(port, [host], [backlog], [callback]). AnbprepHaTHBHO, mapamerp MYTH MOXKET
UCIONIb30BaThCA AJis yka3zaHus coketa UNIX.

server.close([callback]) — 3axpsiBaeTcs, KOrja BCe COCAMHCHHUS 3aBEPIIAIOTCS, U CEPBEP
BbLIaeT coObITHE ‘close’.

server.address() — BosBpaiiaet cBsi3aHHBII agipec, UMs CEMEICTBA aJpecoB U MOPT CepBepa,
KaK MX MPEIOCTaBIISET ONEpaIliOHHAs CUCTEMA.

server.unref() — Bs3oB unref Ha cepBepe TMO3BOJISET NPOrpaMMe BBIWTH, €CIU 3TO
€IMHCTBEHHBII aKTUBHBIN cepBep B cucTeMe coObITHil. Ecnu cepBep yxke HE OYMINEH, TO HOBBII
BbI30B unref He OyeT uMeTh HUKaKkoro s dexra.

server.ref() — U B mpOTHBOMOJIOXHOCTH MPEIbIIYIIEMY METOLy, BbI30B ref Ha panee
OUHIIEHHOM CEpBEpPE HE MO3BOJUT MPOrPaMME BBIMTH, €CIU 3TO €AMHCTBEHHBIN aKTUBHBIN CEpBEP
(moBeneHue o ymoadaHuto). Eciau cepBep cBsi3aH, TO BbI30B HOBBIH ref He OyAeT UMeTh HUKAKOTO
s dexra.

server.getConnections(callback) — AcHHXpOHHO TONy4aeT KOJUYECTBO MapaliebHbBIX
MOJIKJIIOUEHUN Ha cepBepe. PaboraeT, korna cokersl oTHpaBisioTcs Ha (opku. OOpaTHBINA BHI30B
JI0JKEH MPUHUMATh JIBa apr'yMeHTa err U count.

Coovimus

listening — 3amyckaercst, koraa cepBep ObLT YCTAaHOBIICH TTOCIE BbI30Ba server.listen.

connection — 3amyckaeTcs HpU CO37AaHUM HOBOro coeauHeHus. OO0bekT socket, 00BEKT
connection JOCTyIHBI U1 00padoTynka coObITuit. Socket — 310 sK3eMIUIAp net.Socket.

close — 3amyckaercst mpu 3aKpbITHH cepBepa. OOpaTWTe BHUMaHHUE: €CIH COCIMHEHUS
CYIIECTBYIOT, 3TO COObITHE HEe OyJeT BBIAABATHCSA /O TEX IOp, MOKAa BCE COCNMHEHHs HE OynyT
3aBEpIICHBI.

error — 3amyckaercs Npu BO3HMKHOBeHMH omMOKu. CoObitue ‘close’ OyaeT BbI3BIBATHCS
HETIOCPEJICTBEHHO MOCTIE ATOTO COOBITHS.

Knacc — net.Socket

OTOoT 00BEKT sBNseTCS aOCTpakTHBIM mpesacTtaBieHueM TCP wiM J1OKambHOTO COKETa.
net.Socket peanuzyer nymnekcHslii uaTepdeiic Stream. OHU MOTYT OBITH CO3/1aHBI TOJIB30BATEIEM
Y WCIIOJIB30BaThCA KakK KIMEHT (C momolisio connect()), WM OHM MOTYT OBITh co3gaHbl Node u
nepeanbl OJIb30BaTENI0 uepe3 coObITHE ‘connection’ cepBepa.

Coovimus

net.Socket siBIsieTCSI SMUTEPOM COOBITHI U 3aITyCKAET CIEAYIOIIUE COOBITHS.
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lookup — 3amyckaercst mocie 00pabOTKM UMEHH XOCTa, HO 0 coenuHeHus. He mpumeHumo K
cokeram UNIX.

connect — 3amyckaercsi, KOTJja COSAMHCHUE COKETA YCIEIIHO YCTAaHOBIICHO.

data — 3amyckaercsl TpU TMONyYeHHH JaHHBIX. J[aHHBIC apryMeHTa MPEICTaBISIOT COO0O0M
Oydep unu crpoxy. KoaupoBka qaHHBIX yCTaHaBIMBaeTCs ¢ moMoInbo socket.setEncoding().

end — Beimaercs, Koraa aApyroi KoHell cokera otmpasisiet makeT FIN.

timeout — 3amyckaercsi, eclM COKET NPOCTaWBAcT H3-3a HEAKTHMBHOCTH. Kcmonb3yercs
TOJIBKO JUIsl YBEJOMJIEHUSI O TMpocTtoe cokera. [lomp3oBarenb MOKEH BPYYHYIO 3aKPBITh
COCJIMHEHHE.

drain — 3amyckaetcs, korga Oydep 3amucu ouuimaetcs. MoOXET HCIOIb30BATHCS IS
JIPOCCENBLHOM 3arpy3KHu.

error — 3amyckaercsi Mpu BO3HUKHOBEHUU omMOkHU. CoObiTue ‘close’ OyAeT BBI3BIBATHCS
HEMOCPEJICTBEHHO TOCJIE ATOTO COOBITHS.

close — 3amyckaercss mociie MOJHOTO 3aKpPBITHS COKeTa. AprymeHT has error sBisieTcst
JIOTUYECKUM, YKA3BIBAIOIIUM, OBLI JIM COKET 3aKPBIT U3-32 OIIMOKH MePEIadH.

CaoiicTBa

net.Socket mpegocTaBiIsSe€T MHOXKECTBO BaXXHBIX CBOMCTB JUIsl  JIydylle  KOHTPOJIA
B3aMMO/ICHCTBHUS C COKETaMHU.

socket.bufferSize — D10 cBOICTBO OTOOpakaeT KOJMYECTBO CHMBOJIOB, KOTOPBIC B
HACTOSIIMI MOMEHT Oy(hepu3yIOTCs IS 3aIUCH.

socket.remoteAddress — CtpokoBoe nipesicTaBienue yiaainenHoro [P-agpeca. Hanpumep, «74
125.127.100» nnum «2001: 4860: a005 :: 68».

socket.remoteFamily — CtpokoBoe mpesicraBicHue yaajaeHHOro cemeiictBa IP-ampecos.
«IPv4» nnu «IPv6».

socket.remotePort — YwucioBoe npencrasieHue yaaineHHoro nmopra. Hanpumep, 80 mim 21.

socket.localAddress — CrtpokoBoe mpejcTaBieHie JoKaibHOro IP-agpeca, Kk KOTOpoMy
MOJIKJIOYaeTcsl yhaneHHbl knneHT. Hampumep, ecnu Bbl mpocinymuBaere «0.0.0.0», a kiueHT
nojkiovaercs Kk «192.168.1.1», 3Hauenue oyzaer «192.168.1.1».

socket.localPort — YucnoBoe npencrasieHue JokanbHoro nopra. Hampumep, 80 wiu 21.

socket.bytesRead — KonruecTBO NpUHATHIX OalTOB.

socket.bytesWritten — KosruecTBO OTIIpaBICHHBIX OalWTOB.

Memoown
new net.Socket([options]) — Co3maeT HOBBII 0OBEKT COKETA.
socket.connect(port[, host][, connectListener]) — OTtkpbiBaeT COeTUHEHHE sl TAHHOTO

cokera. Ecnu 3amanel port u host, To coker Oyaer oTkpuIT kak cokeT TCP, ecinu host omyes,
npeanomnaraercs localhost. Ecnu 3aa myTh, COKeT OyaeT OTKPHIT Kak cokeT Unix st 3TOTO MyTH.

socket.connect(path[, connectListener]) — OTkpbiBaeT CoeAMHEHHUE IS JAHHOTO COKETA.
Ecnu 3amambr port m host, To coker Oymer OTKphIT kKak coker TCP, ecnu host omymieH,
npexanonaraetcs localhost. Ecnu 3aman myTh, cokeT OyneT OTKPHIT Kak cokeT Unix JJIst 5TOTO MyTH.

socket.setEncoding([encoding]) —  VYcraHoBiMBaeT KOIUPOBKY COKETa Kak  JUis
CUHTHIBAEMOT'O ITOTOKA.

socket.write(data[, encoding][, callback]) — Ornpasnsier nanubie B coket. Bropoii mapametp
yKa3bIBaeT KOJUPOBKY B CITydae, €CIM 3TO CTPOYHBIC JAHHBIE — IO YMOJIYAHHIO HCIIOJB3YETCs
konupoBka UTFS.

socket.end([data][, encoding]) — HamosmoBuHy 3aKpbIBaeT COKET, T. €. oTnpasiseT maket FIN.
Bo3moskHO, uTO cepBep OyeT Mpoa0KaTh OTIPABIATH HEKOTOPBIE TaHHBIE.

socket.destroy() — Oo6ecnieunBaeT, 4TOOBI B 3TOM COKETE HE COJEPIKAIOCH Olepanuii BBOa-
BBIBOJIA TaHHBIX. HE0OX0MMO TOJIBKO B CIydae OIHOOK (OmIHOKa MapCHHra Win MoA00Has).

socket.pause() — IlpuocTanaBaMBaeT 4TeHHE MAHHBIX. TO eCTh, coObITHs «data» He OymyT
3amycKaThes. VICoNb3yeTcst UTst APOCCETUPOBAHIS 3arPYy3KH.

socket.resume() — Bo300HOBIsIET YTEeHHKE MMOCITE BBI30Ba pause().

114



socket.setTimeout (timeout [, callback]) — VYcranaBnmuBaer mis cokera pexum Timeout
rmocJe timeout MUJUTMCEKYHT TIpocTosi cokera. [To ymonmuanmio net.Socket He ycraHaBiamBaeTcs Ha
Timeout.

socket.setNoDelay ([NODELAY]) — Ortkimtouaer anmroputm Nagle. ITo ymomuanuio TCP-
COCJIMHEHUS KCIOJIb3YIOT anroputM Nagle, OHH KOHLEHTPUPYIOT JaHHBIC IEpPEea OTIPABKOM.
3naveHue true st noDelay HeMeUIEHHO OTKITIOYAeT IaHHBIE KaXK/IbIH pa3, KOTIa BbI3bIBACTCSI

socket.write(). ITo ymomuanuto mis noDelay 3amano true.

socket.setKeepAlive ([enable] [, initialDelay]) — Bxirouaet/oTkarouaer Gpyukiuio keep-alive
U OILMOHAIBHO YCTAHOBJIMBACT 3aJEPXKKY 10 TOIO MOMEHTAa, KaK K MPOCTAHBAIOLIEMY COKETY
OynmeT oTmpaBiieH TepBbIM 3ampoc keepalive. Jlns mapamerpa enable mo ymoi4aHUWIO 3aJaHO
3HavyeHue false.

socket.address () — Bo3Bpaiiaer cBsI3aHHBIH aapec, MM CEMENCTBA aJpecOB M IOPT COKETa,
KaK OHHU IPEJOCTABIISIOTCS ONEPAllMOHHOM cucTeMoll. Bo3Bpamiaer 00beKT ¢ TpeMs CBOMCTBaMH,
Harpumep { port: 12346, family: ‘IPv4’, address: *127.0.0.1" }.

socket.unref() — BpizoB unref B CcokeTe MO3BOJMT NPOrpaMMe BBIMTH, €CIH O3TO
CIMHCTBCHHBIM aKTHBHBIA COKET B CHUCTEME COObITHIA. ECIIM COKET yXe OYMINEH, TOTJa HOBBIH
BbI30B unref He OKaKeT HUKAKOTO BIHSHHS.

socket.ref() — B mnporuBomonokuocts unref, Bbi3oB ref He MMO3BONMT Iporpamme
3aBEPUIUTBCS, €CJIM COKET OCTAeTCS CIUHCTBEHHBIM AaKTUBHBIM COKETOM (IIOBEICHHE I10
yMordanuto). Ecim coker yxe cBsi3aH, TO HOBBIH BbI30B ref He OKaKeT HUKAKOTO BIIMSIHHUS.

IMopsaaok BbINOTHEHHS] PA0OTHI:
O3HaKOMHUTHCH C TCOPCTUUCCKHUM MaTCprUaAIOM.
Pa3paboTarh anroputM u peannzoBaTh MOAYJIb CO3AaHUS CETEBOTO CEpBepa.
Pa3paboTaTh anropuT™ U peann3oBaTh MOAYJb CO3AaHUS CETEBOrO KINCHTA.
OcymiecTBUTh B3aMMOJCHCTBHE MEXIY CEpBEPOM W KIMEHTOM Ha NpUMEpe Iepeaadu
JaHHBIX JJIA 3KCH€pTHOI>i CHUCTEMBI.
CocTaBuUTh B 2JIEKTPOHHOM BHUJIE OTYET O paboTe.
CnaTh BBIIIOJIHEHHYIO padoTy.

N =

oo

dopma npeacTaBiaeHus pe3yabrara:
BrinmonneHnHoe 3a1aHue, TEKCTOBBIN (aiin, oTdeT o paboTe.

Kpurtepun onenkmn:

OTnnyHO - pa3paboTaHbl MOJIYJIM CEPBEPHON M KIMEHTCKOW 4acTH, OCYILECTBIEHA Mepeaaya
JAHHBIX; C/IeJIaH OTYET O BBINOJIHEHHOH paboTe; paboTa ciaHa MpernoaaBaTento.

Xopoio - B mporecce pa3paboTKu MOAYJIEH CEpBEpHOM M KIMEHTCKOM YacTH, Mepeaadyu
JAHHBIX ObUTH OIIMOKH; C/IeaH OTYET O BHINMOJIHEHHOHM paboTe; paboTa ciaHa NpernoaaBaTeto.

Y 10BNETBOPUTENBHO - MOAYJIHM CEPBEPHONM M KIMEHTCKOW YacTH COJEp:KaT 3HAuUUTENbHbIE
omuOKM, HET MepeJaud JaHHBIX ; CHEeJIaH OTYEeT O BBHINOJIHEHHOW pabote; pabora caaHa
MpernoaBaTelio.

HeynosnerBopurenbHo - paboTa He BBIITOJTHEHA.
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