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Metoauueckue yka3aHUSl 110 BBITIOJHEHUIO MPAKTUYECKHX PadOT pa3paboTaHbl Ha OCHOBE
paboueii mporpammbl  ydyeOHOM mucturmimHbl  [IM.05. TlpoektmpoBanme U  pas3paboTka
MH(OPMALIMOHHBIX CHCTEM.

CopmepkaHue MpakTUYECKMX pabOT OPUEHTHPOBAHO HA MOJTOTOBKY OOYYaroOmIMXCs K
OCBOEHHUIO MPO(ECCHOHATBFHOTO MOJYJI IPOrpaMMbl MOJITOTOBKU CIEIMATUCTOB CPEAHEr0 3BEHa
no cneruainbHocTH 09.02.07 MHbOpManMOHHBIE CUCTEMBI M MPOTPAMMHUPOBAHUE W OBJIAJICHUIO
OOIIMMH KOMITETEHIUSMHU.

MeTtoaudeckue yka3aHUsSl 10 BBIMIOJIHEHUIO MPAKTUYECKUX padoT pa3paboTaHbl Ha OCHOBE
paboueii mporpammbl [IM.05. IIpoektupoBanume u pa3paboTka HWHGOPMAIMOHHBIX CHCTEM,
MJIK.05.02 Pa3zpaboTtka koga HHGOPMAIIMOHHBIX CUCTEM

ConepxaHue IpakTH4ecKuX pabOT OpPHEHTHPOBAaHO Ha  (opMupoBaHue OOUIMX U
npo(ecCHOHANIBHBIX KOMIIETEHLMHA I10 TMpOorpamMMe MOATOTOBKH CIIEIMAIMCTOB CPEHEro 3BEHa I10
crietmanbHocTy 09.02.07 MHpOpMalnOHHBIE CUCTEMBI M IPOrPAaMMHUPOBAHHE.
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1 HOACHUTEJIBHASA 3AIIMCKA

CocTtaB u coliep)KaHue NPAKTUUECKUX 3aHATUN HalpaBlIeHbl Ha peanusanuio DenepalbHOTO
roCyJJapCTBEHHOT'O 00pa30BaTEIBHOIO CTAaHAAPTA CPEIHETO MPOPECCHOHATHLHOIO 00pa30BaHMS.

Benymeld auaakTHUeCKOW IENBI0 TPAKTUYECKUX 3aHATUN  SBISETCS (OPMHUpPOBAHUE
npoEeCCHOHATBHBIX MPAKTUYECKUX YMEHHH (YMEHHUH BBIIOJIHATH OINPE/ICICHHBIC JCHCTBHS,
oTepanuy, HEOOXOJUMBIE B TOCIEAYIOMEM B NMPO(ECCHOHATBHOU NESITEIbHOCTH) MM YYeOHBIX
MPAaKTUYECKUX YMEHUH (YMEHHMH pemarh 3aJauu 1Mo MaTeMaTHKe, GU3uKe, XUMUHU, HTHPOPMATUKE U
7p.), HEOOXOIUMBIX B MOCIEAYIONIEH Y4eOHO! AEATEIIbHOCTH.

B cootBercTBHU ¢ pabouelt nporpaMmMoil yueOHoi nucuumuinssl [IM 05. «IIpoexktupoBanue u
pa3paboTka wHpopMamoHHbIX cuctem», MJIK.05.02 PazpaboTka koma nHGPOPMAITMOHHBIX CUCTEM
MIPEyCMOTPEHO IMPOBEJICHUE MPAKTUYECKUX 3aHATHH. B pamkax mpakTHUecKoro 3aHsATHs
oOyuyarouiyecst MOryT BBIIOJIHATH OJIHY MJIM HECKOJIBKO JJAOOPATOPHBIX WU MPAKTUYECKUX padoT.

B pe3ynbrare ux BHIIOJHEHUS, 00ydaromuics JOIKEH:

ymemp:

- OCYIIECTBJISITh IOCTAHOBKY 3a/1a4 110 00paboTke nHpopmanuy;

- IPOBOJINTH aHAIM3 MPEIMETHON 00IacTH;

- OCYIIECTBIISITh BHIOOP MOJNENM W CPENCTBA TOCTPOCHUS WH(MOPMAIMOHHON CHCTEMBI U
MIPOTPAMMHEBIX CPEJICTB;

- HCII0JIb30BaTh aJIrOPUTMbI 00pabOTKU MH(OPMALIUY IJIsl Pa3IMYHBIX MPUIOKEHHH;

- pemaTh NPHUKIATHBIE BOIPOCHI MPOTPAMMHPOBAHUS M SI3bIKAa CIICHAPHEB JUIS CO3IaHUS
porpamm;

- CO3/1aBaTh M YIPABJSITh IPOSKTOM TI0 pa3pabOTKe MPHIIOKECHHUS;

- IPOEKTUPOBATH U pa3pabaThiBaTh CUCTEMY 110 33/laHHBIM TPEOOBAHUSAM U CHELU(PUKAIUAM;

- paboTaTh ¢ HHCTPYMEHTAJIBLHBIMH CPEJICTBAMH 00pabOTKH MH(pOpMAIUH;

- UCIOJIb30BATh S3bIKU CTPYKTYPHOI'O, OOBEKTHO-OPUEHTHPOBAHHOIO MPOrPaMMHUPOBAHUS U
SI3bIKa CLIEHApHEB JIJIsl CO3/IaHUsI HE3aBUCHUMBIX IIPOTpaMM;

- pacmo3HaBaTh 3a7ady W/WIA MpodieMy B TpodecCHOHATBLHOM W/WIW  COIUATBHOM
KOHTEKCTE;

- aHaJIM3UPOBATH 33Ja4y W/WJIH MPOOJIEMY U BBIICIATH €€ COCTaBHBIEC YacTH;

- OIPENENATh 3a/1a4M JUIs TOMCKa WH(OopMaLuu;

- OIpeNeNATh HeOOX0IUMbIE HCTOUHUKH HH(OpMALINK;

- OompeneNniaTb U BBICTpAaUBaTh  TPAGKTOpPUU  NPOPECCHOHATBHOTO  Pa3BUTUS U
camMo00pa3oBaHus;

- IPUMEHSTh MCCIENI0BATEIbCKHE MPUEMbl M HABBIKM, YTOOBI OBITh B Kypce MOCIEIHUX
OTpaclIeBbIX PEIICHU;

- B3aUMOJICMCTBOBATh C KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMU B XOJ€ MpodeccroHalbHON
NeSITeNIbHOCTH;

- IOHUMAaTh TPEOOBaHUS U OINPaBABIBATH OKUAHUS KIIMEHTOB/paboTOAATENS;

- TPUMEHATh TEXHUKU U TmpueMbl 3PGeKTUBHOTO oOImeHuss B MpodeccuoHaIbHOM
JeSITeNIbHOCTH;

- HCII0JIb30BAaTh HABBIKM YCTHOTO OOIIEHHUS B MPO(ECCHOHATEHOM IS TEIBHOCTH;

- IPUMEHSTHh CPEACTBAa MH(OPMALMOHHBIX TEXHOJIOTHH AJS pelieHus MpodecCHOHATbHBIX
3ajay;

- HCIOJIB30BaTh COBPEMEHHOE MTPOrpaMMHOE 00eCTIeUeHHE;

- IOHUMAaTh OOIIMH CMBICT YETKO IMPOM3HECEHHBIX BbICKa3bIBAHUI Ha H3BECTHBIE TEMBbI
(mpodeccroHanbHbIE U OBITOBEIE);

- yY4acTBOBATh B IMAJIOTax Ha 3HAKOMbIE 001IHE U MPO(EeCCHOHAIbHBIE TEMBI;

- YUTaTh, MOHMMAThb M HAXOJUTh HEOOXOAMMBbIE TEXHWYECKHE NaHHble M HMHCTPYKLIUHU B
PYKOBOJICTBax B JIFOOOM JJOCTYITHOM (hopmare;
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- IPUMEHSTh 3HaHUA 10 (PMHAHCOBOW IPaMOTHOCTH JUIS PO(PECCUOHATBHON JIeITEeIbHOCTH

B IIOBCEIHEBHOM KH3HU,

- BBISIBJIATH JJOCTOMHCTBA U HEIOCTATKM KOMMEPYECKON UIEH;

Conepxanne 11a0OpPaTOPHBIX M MPAKTUUECKUX pabOT OpPHEHTUPOBAHO Ha  IOJTOTOBKY
o0yJaromuxcss K OCBOGHHIO MPO(ECCHOHATBHOTO MOJIYJS IMPOrpaMMbl TOATOTOBKH CIICIUATIHCTOB
CpEIIHETO 3BEHa M0 CIELUATbHOCTH U OBJIAJICHUIO HPOpecCUOHATbHbIMU KOMNEMEHUUAMU:

= TIK 5.1. Cobuparh MCXOAHBIC MAHHBIC I Pa3paOOTKH MPOEKTHON ITOKYMEHTAlUW Ha
MH(POPMAMOHHYIO CHCTEMY.
= IIK 5.2. Pa3pabarbiBaTh MPOCKTHYIO JOKYMEHTAIMIO Ha pa3paboTKy WHGOPMAIMOHHON
CUCTEMbI B COOTBETCTBUH C TPEOOBAaHUSAMU 3aKa3UUKA.
= TIK 5.3. Pa3pabaTpiBaTh MOJCHCTEMBI 0€30MACHOCTH WH(OPMAIIMOHHON CHCTEMBI B
COOTBETCTBUU C TEXHUYECKUM 3a/laHUEM.
= IIK 5.4. IIpou3BoauTh pa3paboTKy MOIyJeil HHPOPMALIMOHHOM CUCTEMBI B COOTBETCTBUU
C TEXHUYECKHUM 33JaHUEM.
A Taxxe GOpPMUPOBAHUIO OOUUX KOMNEMEHYUIL.
= OKOIl. BsiOupate crnocoObl pemieHust 3aaad NpoPecCHOHANbHON JAESTEIbHOCTH,
MPUMEHUTENIBHO K Pa3JIMUYHBIM KOHTEKCTaM.
= OKO02. OcymectBasiTh IOHWCK, aHaJIW3 U  HMHTEpHpeTanui0  HUHGOpMalUH,
HEOOXOAMMOM JIJIs1 BBHITIOJIHEHHS 337129 MPOPECCHOHAITBHON eI TETEHOCTH.
= OKO03. [IInanupoBaTh M peaqu3oOBbIBaThb COOCTBEHHOE NPO(ECCHOHATIBHOE U
JUYHOCTHOE Pa3BUTHE.
= OKO04. PaGoratp B KOMJIEKTHBE U KOMaHzae, 3(PPEeKTHBHO B3aUMOJECICTBOBATH C
KOJIJIEraMH, PyKOBOJICTBOM, KJIUEHTAMH.
= OKO05. OcymectBisiTh  yCTHYHO W NHUCBMEHHYIO KOMMYHUKAaIAIO Ha
roCy/1apCTBEHHOM f3bIKE C YUETOM OCOOCHHOCTEHN COIMAIBHOIO U KYJIbTYPHOTO KOHTEKCTA.
= OKO06. IlposBaarh TIpakIaHCKO-ATPUOTUUYECKYIO TMO3UIIMIO, JIEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJCHUE Ha OCHOBE TPATUIIMOHHBIX OOIIEUETIOBEYECKUX IEHHOCTEH.
= OKO07. CopnelicTBOBaTh COXPaHCHHIO OKPYIKAIOIIECH CpEIbl, PeCcypcocOEpeKeHHUIO,
3¢ deKTUBHO AeMCTBOBATH B UYPE3BHIYAMHBIX CUTYALIUSX.
= OKO08. MW cnone3oBaTh cpenctBa (U3HYECKOW KYJIbTYpbl JUISS COXPAaHCHHS |
YKpEIUIeHUs 370pOBbS B Tpolecce NpodecCHOHAIbHOW JIEATENbHOCTH U MOJJEP:KaHUS
HE00X0MMOT0 YPOBHSI (PU3NYECKON OITOTOBICHHOCTH.
= OKO09. Hcnonp3oBaTh HWHGOPMAIMOHHBIE TEXHOJIOTHH B NpodecCHoHaTbHOM
NeSITeIbHOCTH.
=  OK10. TIloms3oBaThcsi mpoecCHOHATBLHON JOKYMEHTAIMEH Ha TOCYJIapCTBEHHOM M
WHOCTPAHHOM f3bIKaX.
= OK11. [TIlmanupoBaTh HpeaNpUHUMATEILCKYIO ACSITEIBHOCTh B NPO(heCcCHOHATBHON
chepe

Brinonnenue o0yyaronuxcs 1a00paTOpHbIX U MPAKTUYECKUX pabOT MO y4eOHOU JUCIUIUINHE
I[IM 05. «IIpoektupoBanue u pazpadoTka wHPopmaruoHHbIX cuctem», MJIK.05.02 Paspabotka
KoJa UH(POPMAIIMOHHBIX CHCTEM HAIPABJICHO HA:

- 0000mIeHNe, CUCTEeMaTH3aIUIo, YIIIyOJeHue, 3aKpeIUieHHe, pPa3BUTHE U JICTAIHU3AIHI0
MOJIyYE€HHBIX TEOPETHUECKUX 3HAHUI MO0 KOHKPETHBIM TeMaM y4eOHOU AUCIUILITUHBL;

- ¢dopMupOBaHHE YMEHUN MPUMEHSTh MOJNyUYEHHbIC 3HAHUS HA MPAKTUKE, peaTn3alfio
€MHCTBA MHTEJUICKTYAJIbHON U IPAKTUYECKOM JESITEIbHOCTH;

- pa3BUTHE HWHTEIEKTyAIbHBIX YyMEHHH y OyAyHHX CHEIHAlMCTOB: aHATUTHYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTHUBHBIX H JIP.;

- BBIPAaOOTKY NpPU PEIICHWH IOCTABICHHBIX 3a/ad NpOQecCHOHATbHO 3HAUUMBIX KayecTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsI MHUIINATHBA.

[IpakTuyeckue 3aHATUS TPOBOASATCS TOCTE COOTBETCTBYIOIEH TEMbl, KOTOpas OOecreurBacT
HaJIMYKe 3HAHUH, HEOOXOTUMBIX JUIS €€ BBITIOJIHEHHSI.
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2 MIEPEYEHDb IPAKTUYECKUX 3AHATHAN

MJIK.05.02 PABPAFOTKA KOAA NTHO®OPMAILIMOHHBIX CUCTEM

Pa3nennl/TeMbl Tembl npakTuyeckux/nadoparopusix | KosmuecTBo TpebdoBanus
3aHATHH 4acoB ®oI'oC C1io
(ymern)
Pa3nen 2. UHCcTpyMeHTAPHIii M TEXHOJIOTMU Pa3padoTKU KoAa 83 Y5.1,¥5.2,
HH(OPMAIIMOHHBIX CHCTEM ¥5.3,V54
Tema 5.2.1. OcnoBubie | JIaboparopnas padota Nel ITocTtpoenue 4 V5.1,V5.2,
WHCTPYMEHTBI JUIs1 auarpaMmsl BapuaHTOB HCIIOIB30BAHMS ¥5.3,V54
CO3JIaHMsI, UCTIOJHEHUs | U auarpammel. [locnenoBareabHOCTH U
W yTIpaBIICHUS reHepanus Koja
nH(OPMaLIMOHHON JlabopatopHas padora Ne2 [Toctpoenue 4 V51,V5.2,
CUCTEMOM nuarpammel Koonepanuu v tuarpaMmsl ¥5.3,V54
Pa3BepThIBaHUs U reHepanus Koaa
JlabopaTtopnas padota Ne3 IToctpoenue 4 V51,¥5.2,
nuarpammsl JlesiTenbHOCTH, AUarpaMMbl ¥5.3,V54
Cocrosinuii u nuarpamMmsl KimaccoB u
reHepanus Kojia
JlabopaTtopHas padota Ne4 TToctpoenue 4 V5.1,¥5.2,
JarpaMMbl KOMIIOHEHTOB M FeHepalus ¥5.3,¥5.4
KoJa
JlabopaTtopHnas padota Ne5 IToctpoenue 3 V5.1,¥5.2,
JluarpaMM MOTOKOB JAHHBIX U T€HEpalus V5.3,V54
KoJa
Tema 5.2.2. [Ipaktuueckas padora Nel O6ocHOBaHUME 4 V5.1,¥5.2,
Pa3paborka u BBIOOpA TEXHUYECKUX CPEJICTB ¥5.3,V5.4
MoaupuKanus [IpakTrueckas padora Ne2 CtoumMocTHas 4 V5.1,V5.2,
UH(POPMAIHOHHBIX OIIEHKA MTPOEKTA ¥5.3,V¥5.4
CHCTEM [Ipaktuueckas padota Ne3 [TocTtpoenue u 4 V5.1,¥5.2,
000CHOBaHHE MOJICIIH MPOCKTA V5.3,V¥54
JlaGopaTtopHas padora Ne 6 YcraHoBKa u 4 V5.1,¥5.2,
HaCTpOMKa CUCTEMbI KOHTPOJISI BEPCUH C ¥5.3,V5.4
pasrpaHuyeHuEM poJiel
[IpakTuueckas padora No4 4 V5.1,¥5.2,
[IpoekTupoBanue u pa3paboTKa ¥5.3,V5.4
uHTepderica moap30BaTeNs
Jlabopartopnas padota Ne 7 Pa3zpabotka 4 V51,V52,
rpaduueckoro uHTepgeiica ¥5.3,V¥5.4
MOJIb30BATENS
JlabopartopHas pabota Ne 8 Peanu3zanus 4 V51,V5.2,
ITOPUTMOB 00paOOTKH YUCIOBBIX ¥5.3,V¥5.4
naHHbIX. OTiaaKa MPUIOKEHHS
JlaboparopHas pabota Ne 9 Peanu3zanus 4 V51,V5.2,
aNropuTMoB noucka. OTnaaka V5.3,V54
MPUIIOKEHUS
JlaGoparopHas pabota Ne 10 Peanuzauus 4 V5.1,¥5.2,
00paboTKN TaOMMUHBIX JaHHBIX. OTiaaKa V5.3,V54
IPUIOKEHUS
JlaGoparophas pabota Ne 11 Pa3paboTka 4 V¥5.1,¥5.2,
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U OTJIaJIKa T€HepaTopa CIydanHbIX
CUMBOJIOB

¥53,¥54

Jlabopartophast pabora Ne 12 PazpaboTka 4 V¥ 5.1,¥5.2,

MPWIOKEHUHN U1 MOJIEITUPOBAHUS ¥5.3,V54

IpoLeccoB U ABieHuH. OTnaaka

PUIOKCHUS

Jlabopatopnas pabota Ne 13 Unrterparus 4 V5.1,V5.2,

MOJTyJ1sl B MH()OPMAIIMOHHYIO CHCTEMY ¥5.3,V54

Jlabopatopnas padota Ne 14 4 V5.1,¥5.2,

[IporpammupoBanue oOMeHa v¥53,¥54

COOOIICHUSMHU MEXKIY MOIYIISIMU

Jlabopatopnas padora Ne 15 4 V5.1,¥5.2,

Opranuzanus (aiioBoro BBOAa-BbIBOIA ¥5.3,V54

JTAHHBIX

Jlabopatopnas padora Ne 16 Pa3zpaboTka 4 V5.1,¥5.2,

MOJyJIeH SKCIIEPTHON CHCTEMBbI ¥5.3,V54

JlabopatopHas pabota Ne 17 Co3nanue 4 V5.1,¥5.2,

CETEBOT0 CepBEpa U CETEBOr0 KJIMEHTA. ¥5.3,V54
NTOT'O 83




3METOAUYECKUE YKA3AHUSA

M/IK.05.02 02 Pa3padoTka kKoaa m”HGOPMALMOHHBIX CHCTEM

Tema 5.2.1. OcHOBHBbIE MHCTPYMEHTBI ISl CO3JaAHUS1, HCIIOJIHEHHUS M YIIPABJICHUS
HHG(OPMaALHOHHON CHCTEMOM

JladopaTopuas pa6ora Ne 1 IlocTpoenue nuarpaMmmbl BapuanToB ucnoib30BaHus U
auarpammel [lociienoBaTe1bHOCTH M reHepanus Kojaa

Ileab: O3HAKOMHUTBCS C METONOJIOTMEH MOJEIMPOBAHMA JAMarpamMmbel  BapuantoB u
nuarpammsbl [locnenoBareibHOCTH Ha OCHOBE si3bika UML

Boinosinus padorty, Bel Oyaere:
ymembp:
- OCYIIECTBJISITh IOCTAHOBKY 3a/1a4 110 00paboTke nHpopmanuy;
- IPOBOJUTH aHAJIU3 MIPeIMETHON 00J1acTH;
- OCYIIECTBIISATh BBIOOp MOJEIH M CPEACTBA MOCTPOEHUS WH(OPMALMOHHOM CHUCTEMBI U
MIPOTPAMMHBIX CPEJICTB.
- MPOEKTUPOBATH U pa3padbaThIBaTh CUCTEMY IO 33JJaHHBIM TPEOOBAHMSIM U CTICTIU(UKAITUSIM.
- Ucnojb30BaTh MeTtonosoruto s3pika UML s monenupoBanus nuarpamm BapuanToB U
[TocnenoBarenpHOCTH
MarepuanbHoe o0ecrieyeHme:
[IepconasibHBIN KOMIIBIOTED.
3ananmue:
1. O3HaKOMHTBHCS C TEOPETHUECKUM MaTEPHUATIOM.
2. O3HaKOMHUTBCS C  METOAOJOTMEH  IOCTPOCHHS  JaUarpaMM  BapuUaHTOB U
OCJIEN0BAaTEILHOCTH Ha ocHOBe s13b1ka UML.
3. TloctpoiiTe = muarpaMmy  BapHUaHTOB WCIIOJIb30BAaHUS IS BBIOpaHHOM
MH(POPMAITMOHHON CUCTEMBI
4. BbINOTHUTE TOCTPOEHUE JUarpaMMmbl  1OCJIE€IOBATEIbHOCTH JJIsl  BBIOpAHHOM
MH(POPMAITMOHHON CUCTEMBI
5. CpaiiTe BBITIOJHCHHYO padoTy.
KpaTkue Teopernueckne cBeJeHHs:

Busyanbnoe mopenupoBanne B UML MOXHO MNpencTaBUTh KaK HEKOTOPBIM MpoIece
MIOYPOBHEBOI'0 CIIyCKa OT HauOojee oO0IIeld KOHLENTYaJbHOM MOJENN HUCXOAHONW CHCTEMBbl K
JIOTMYECKOM, a 3aTeM U K (PU3HYECKOM MOJEIH COOTBETCTBYIOIIEH MPOrpaMMHOM cuctembl. PaboTa
HaJ MPOEKTOM HauyMWHAaeTcs ¢ oOuIero aHaiusa MpoOiaeMbl U MOCTPOCHUS AUArPaMMbl 8APUAHMOE
ucnonv3oeanua (use case diagram), KoTopas OTpakaeT (PYHKIHMOHAIbHOE Ha3HAuYCHUE
MIPOEKTUPYEMOI CHUCTEMBI.

JlnarpaMmbl BApHAHTOB UCIIOJIB30BAHUS pa3padaThIBaIOT C IENbIO!

- OmnpenenuTh OOIIME TPAaHUIBI U KOHTEKCT MOJCIUPYEMON MHpeaIMeTHOW o0IacTH Ha
HaYyalbHBIX dTaax MPOEKTUPOBAHUS CUCTEMBI.

- ChopmynupoBats o61ue TpedoBanus K GyHKIIMOHATHHOMY MOBEICHHUIO IPOEKTUPYEMO
CUCTEMBI.

- Pa3paboraTth MCXOAHYI0O KOHIENTYaJIbHYIO MOJIENb CHUCTEMBI JUIsI €€ MOCIeAyIoIIeH
JeTanu3ainuy B (hopMe JOrHUeCcKux M (PU3NIECKUX MOJIENEH.

- [loArOTOBUTH UCXOJHYIO JOKYMEHTAIUIO JUTsl B3aUMOICHCTBHS Pa3pabOTYNKOB CHCTEMBI
C €€ 3aKa3YMKaMHM U MOJIb30BATEISIMU.

CyTp J1aHHOM JuarpaMMbl COCTOMT B  CIEAYIOIIEM: THPOEKTHpyeMas CHUCTeMa
MPEACTABIISIETCS B BUJE MHOXKECTBA CYIIHOCTEN WM aKT€POB, B3AUMOJICHCTBYIOIINUX C CUCTEMOU C
MOMOIIBI0 TaK HAa3bIBAEMBIX BApUAHTOB HCIMONb30BaHUA. [Ipu 3TOM akrepoM (actor) wmu
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JEWCTBYIOIIMM JIMIIOM Ha3bIBACTCS JII00ast CYyITHOCTh, B3aMMO/ICHCTBYIONIAs C CHCTEMOU U3BHE. DTO
MOJKET OBITh YEJIOBEK, TEXHUYECKOE YCTPOICTBO, MporpaMma MM Jro0ast Jpyrasi CucteMa, KoTopast
MOXET CIY’KUTh UCTOYHUKOM BO3ICHCTBHs Ha MOJCIUPYEMYIO CUCTEMY TaK, KaK OIPEIEIUT caM
pa3paboTUuK.

B cBoro ouepenp, BapuaHT MCIONb30BaHMs (US€ €ase) CIYKUT JJIS ONHCAHUS CEPBUCOB,
KOTOpPBIE CHCTEMA IPENOCTABIISIET akTepy. [Ipyrumu cinoBamu, KaxIblii BApUAHT HCIIOJIb30BaHUS
oIpesessieT HEKOTOPbI HAabOp IeHCTBUM, COBEpILIaeMbIil cucTeMOi npu auanore ¢ akrepom. llpu
3TOM HUYETrO HE TOBOPUTCS O TOM, KaKUM 00pa3oM OyIeT pearn30BaHO B3aUMOJICHCTBHE aKTEPOB C
CUCTEMOM.

KoHcrpykumsa wim  cranpapTHelid  2neMeHT s3blka UML  BapumaHT mcnosib30BaHUs
MpUMEHSIeTCs Ul crienu(puKanuy oOUMX 0COOEHHOCTEN MOBEAEHUSI CUCTEMBI WM JIIO00H Apyroi
CYLIHOCTH NPEIMETHONH 00acTH 0€3 pacCMOTPEHHs] BHYTPEHHEH CTPYKTYpbl 3TOH CYIIHOCTH.
Kax/1p1i1 BapuaHT HCIIOIB30BAHMS ONPEIEISAET NOCIEA0BATEIBHOCTD AEUCTBUM, KOTOPBIE JOJIKHBI
OBITh BBITIOJIHEHBI TPOCKTUPYEMOM CHUCTEMOW TMPU B3aUMOJIEHCTBUM €€ C COOTBETCTBYIOUIUM
akTepoMm. JlmarpamMmma BapuUaHTOB MOJKET JOINOJHATHCA IOSCHUTEIBHBIM TEKCTOM, KOTOPBIN
PacCKpbIBAE€T CMBICI WM CEMAHTHKY COCTAaBISIOIIMX €€ KOMIIOHEHTOB. TakoW MOSCHUTENIBbHBIN
TEKCT Ha3bIBACTCS IPUMEUYAHUEM UJIU CLICHAPHEM.

OTnenbHBI BapuaHT MCIOJB30BaHMSI OOO3HAYAETCSl HA JUarpamme 3JUIMIICOM, BHYTPH
KOTOpPOTO COAEPKHUTCSI €ro KpaTKoe Ha3BaHHe WIM MM B (opMe Tiaroia ¢ HOSCHUTEIbHBIMU
cnoBami (puc. 1).

MpoBEpKUTE COCTOAHUE
TEKYWEro cYeTa KNUeHTa
BaHKa

Puc. 1. I'paduueckoe 0603HaUeHNE BapHaHTa UCTIOTH30BAHMS

Llenp BapuaHTa MCMONB30BaHUS 3aKIIOYAETCS B TOM, YTOOBI ONpPENEIUTh 3aKOHUYEHHBIN
acreKkT WM (pparMeHT MOBEICHUSI HEKOTOPOM CYIIHOCTH 0€3 pPacKpbITUS BHYTPEHHEH CTPYKTYpbI
ATOW CYIIHOCTH. B KadecTBe TakoW CYITHOCTH MOJKET BBICTYIATh MCXOJHAs CHCTEMa WM JHO00M
JPYTON 3IIEMEHT MOJIENH, KOTOPbIM 00siajaeT COOCTBEHHBIM IOBEIEHUEM, MOAOOHO MOACHCTEME
WJIM KJIAcCy B MOJENIU CUCTEMBI.

Kaxxnplif BapuMaHT HMCHOJB30BaHUS COOTBETCTBYET OTACIBHOMY CEPBHCY, KOTOPBIi
MIPEIOCTABIIAET MOJACIUPYEMYIO CYIIHOCTh HJIM CHUCTEMY IO 3alpocy MoJib30BaTelns (akrepa), T. €.
orpezenseT crnocod mnpuMeHeHusi 3Tod cymHOCcTH. CepBHC, KOTOPBIA WHUIMATU3UPYETCS I10
3arpocy MoJb30BaTelisl, MPEACTaBIIeT COOOM 3aKOHYEHHYIO MOCIEA0BATENbHOCTh AEHCTBUN. DTO
03HAYaeT, YTO IOCJIe TOr0 KaK CHCTeMa 3aKOHYHUT 00pabOTKy 3ampoca MoJb30BaTels, OHa J0JDKHA
BO3BPATUTHCS B UICXOJHOE COCTOSIHHUE, B KOTOPOM I'OTOBA K BBIIOJIHEHHUIO CIIEAYIOIINX 3allPOCOB.

BapuanTtel MCHONB30BaHUS  OMNMCBHIBAIOT HE  TOJIBKO  B3aUMOJCUCTBUA ~ MEXIY
MOJIb30BATENSIMH M CYIIHOCTBIO, HO TaKXe peakludh CYIIHOCTH Ha TMOJY4YeHHE OTACIbHBIX
COOOIIEHUN OT TMOJIb30BAaTENECi M BOCHPHATHE STHUX COOOIICHHWN 3a MpeAesamMu CYUIHOCTH.
BapuanTel ucnonp30BaHMST MOTYT BKJIIOYaTh B ce0s omucaHue OCOOEHHOCTEW CIOCOOOB
pealn3alyy cepBUca U PA3IMYHBIX UCKIIOUUTEIbHBIX CUTYalluH, TAKUX KaK KOppeKTHas oOpaboTka
OIIMOOK CcHCTeMbl. MHOXECTBO BApUAaHTOB HCMOJB30BAHUS B LIEJIOM JIOJDKHO OMpPENENsTh BCE
BO3MOYHBIE€ CTOPOHBI 0KH/1a€MOT0 MOBEJICHUS CUCTEMBI.

C cuCTeMHO-aHaJIUTHYECKOM TOYKM 3pEHHS BapHUaHThl  HCIOJb30BAHHUS  MOTYT
MIPUMEHSTHCS KaK Ui crielr(UKaluy BHEITHUX TpeOOBaHUI K MPOEKTUPYEMOH cHCTeMe, TaK U AJis
crnenuduKanuu (QyHKIMOHAILHOTO TOBEACHUS YXKE CYIIECTBYIOIIelH cucrembl. Kpome sToro,
BapUaHTHl HCMOJb30BAaHMS HESIBHO YCTAaHABIMBAIOT TpeOOBaHUS, OMNpeleNsiomue, Kak
MOJIb30BATENN JOJLKHBI B3aUMOJICHCTBOBATh C CUCTEMOMN, YTOOBI UMETh BO3ZMOXXHOCTh KOPPEKTHO
paboTaTh ¢ MPEAOCTABISIEMBIMU JTaHHON CHUCTEMOU CepBUCaAMMU.



Kaxplil BBINOJHIEMBI BApUAHTOM HCHOJIB30BAHUS METOJ PEATU3YETCS KaK Heaeaumast
TPaH3aKLUs, T. €. BHIIIOJIHEHHE CEPBUCA HE MOXKET OBITh MPEPBAHO HUKAKUM JIPYTHM 3K3EMILISIPOM
BAPUAHTA HUCIIOJIb30BAHHUA.

AKkmep mnpeactaBisieT co00H IOO0YI0 BHEIIHIOK IO OTHOLICHHIO K MOJEIUPYEMON
CHCTEME CYIIHOCTb, KOTOpasi B3aWMOJECIHCTBYET ¢ CHCTEMOM M HUCHOJB3YyeT €€ (hyHKIHMOHAIbHBIC
BO3MOKHOCTH JUIsl TOCTH>KEHHS ONPEICIICHHBIX LEJeW WIM PElIeHUs YacTHhIX 3anad. [Ipu sTom
aKTepbl CIyKaT il 00O3HAYEHHs COIVIACOBAHHOTO MHOXKECTBA POJIEH, KOTOpPbIE MOIYT UIpaTh
II0JI30BATEIN B IIPOLIECCE B3aUMOJICUCTBUSA C NMPOCKTUPYEMON cUCTeMOM. KaxkIplil akTep MoXker
paccMarpuBaTbCs KaK HEKas OTHENbHAss pPOJb  OTHOCUTEIBHO KOHKPETHOIO  BapuaHTa
ucnoip3oBanus. CTaHIapTHBIM TpapuuecKMM O003HAUYEHHEM aKTepa Ha Juarpammax SBISIeTCS
¢urypka "yenoBeuka", moJ1 KOTOPOH 3aMKUCHIBACTCS KOHKPETHOE UM akTepa (puc. 2).

Puc. 2. I'padnueckoe 0003HaueHNE akTepa

B HekoTophIX cimydasx akTep MOXKET 0003HA4aThbCsl B BUJE MPSMOYTOJbHUKA KJacca ¢
KIIIOUEBBIM CJIOBOM "akTep" M OOBIYHBIMHM COCTAaBJISIONIMMH 3JI€MEHTaMu Kiacca. MmeHa aktepoB
JIOJKHBI 3aMTMCBIBATHCS 3arjaBHBIMU OyKBaMU M CJIE€I0OBATh PEKOMEHAIMSM HCIIOIh30BaHUSI UMEH
JUTSI TUTIOB M KJIAcCOB Moziesin. [Ipy 3TOM CHMBOJ OTAEITBHOTO aKTepa CBS3BIBACT COOTBETCTBYIOIIEE
OTMHMCAaHUE aKTepa C KOHKPETHHIM HuMeHeM. lmeHa aOCTpakTHBIX aKTepOB, KaK U JIPYTHX
abcTpakTHBIX d37eMeHTOB si3blka UML, pexomengyercss oOo3HauaTh KypcuBoM. Mmsi aktepa
JOJDKHO OBITh JIOCTATOYHO WH(MOpMaTUBHBIM. JIJis 3TOM 1eNM TOAXOASAT HAaWMEHOBAaHMS
JOJDKHOCTEH B KOMMIAHWW (HampuMmep, TMpOJaBel, Kaccup, MEHeIXep, mpe3uaeHt). He
pPEeKOMEHIyeTCsl JaBaTh aKTepaM HMEHAa COOCTBEHHBIC WJIM Ha3BaHHUS MOJEeH KOHKPETHBIX
YCTPOWCTB, TaK KaK OJTHO U TO K€ JIMIO0 MOXKET BBICTYIIaTh B HECKOJIBKHUX POJISIX M, COOTBETCTBEHHO,
oOpaiaThCsi K pa3jiMuHbIM cepBHUcaM cucTeMbl. [IpuMepamu akTepoB MOTYT ObITh: KIMEHT OaHKa,
OaHKOBCKHI CIIyXaIllui, IpoJaBell Mara3uHa, MEHEIDKEp OT/ena MPOoJaXK, IMacCaKUp aBHapeica,
BOAMUTENh aBTOMOOWJIS, aJIMUHHUCTPATOP TOCTHUHMIIBI, COTOBBIA TeneoH U Jpyrue CyIIHOCTH,
MMEIOIIUE OTHOILIEHUE K KOHIIENTYalbHON MOJIENI COOTBETCTBYIOIIEH MTPpeIMETHOM 00IacTH.

AKTEpBI UCHOJIB3YIOTCS JJI MOJIETMPOBAHUS BHEIIHUX IO OTHOLIECHUIO K MMPOEKTUPYEMOU
CHUCTEME CYIIHOCTEH, KOTOpPbI€ B3aUMOJICUCTBYIOT C CHUCTEMOM M HCIOJIb3YIOT €€ B KauyecTBe
OTZENBHBIX IIOJIb30BaTeNe. BaXHO NOHMMAaTh, YTO KaXIbIA AaKTEp ONpENEIseT HEKOTOPOe
COrJIJaCOBAaHHOE MHOXKECTBO POJIEH, B KOTOPBIX MOT'YT BBICTYIIATh 0JIb30BATENIN TAHHOW CUCTEMBI B
MpoIEecce B3aUMOJACHCTBHUS C HEl. B KaxIpli MOMEHT BpPEMEHH C CHUCTEMOW B3aUMOJIEUCTBYET
BIOJIHE ONPEAEJICHHBII I0JIb30BaTENb, IIPU 3TOM OH WI'PAET WJIM BBICTYNAET B OJHOM M3 TaKUX
poneii. Haubonee HarnisaHblii IpUMep akTepa - KOHKPETHBIN MOJIb30BaTeNh CUCTEMBl CO CBOMMHU
COOCTBEHHBIMHU MapaMeTpaMu ayTeHTH(PHUKAIUH.

Tak kak B oOmiem ciayyae akTep BCerJa HaxXOJUTCS BHE CHUCTEMbI, €r0 BHYTPEHHSA
CTPYKTypa HHUKAaK He onpexaenserca. [[ns akrepa uMeeT 3HAUYEHHE TOJBKO €ro BHEIHEE
MpEeACTaBICHUE, T. €. TO, Kak OH BOCHPUHUMAETCA CO CTOPOHBI CHUCTEMBIL. AKTEpHI
B3aUMO/JICHCTBYIOT C CHUCTEMOW MOCPEACTBOM Mepeladyd U IpueMa cOooOIIeHH OT BapHaHTOB
ucnonb3oBanusa. CooOlleHue MpeacTaBiIseT co0Oil 3ampoc akTepoM CepBUCAa OT CHUCTEMBI U
MOJIy4eHHE JTOr0 CepBHCA. ITO B3aUMOJICHCTBHE MOXET OBbITh BBIPAKEHO MOCPEICTBOM
accolMalui MeXay OTAEIbHbIMU aKTepaMu U BapUaHTAMM MCIOJIb30BAHMS WK Kiaccamu. Kpome
3TOr0, C aKTepaMH MOTYT OBITh CBSI3aHBI WHTEP(HEHCHI, KOTOPBIE OMPENENSIOT, KaKuM 00pa3om
JPYTHUe 3JIEMEHTBI MOJEII B3aUMOJCHCTBYIOT C ITUMHU aKT€PaAMH.

Ilpumeuyanua (notes) B s3pike UML mnpenHasHaueHbl [Uisi BKIIOYEHUS B MOJEIb
MIPOU3BOJLHOM TEKCTOBOW WMH(MOpMAIIUU, UMEIOIIEeH HEMOCPEACTBEHHOE OTHOIIEHUE K KOHTEKCTY
pa3pabaTeiBaeMOro mpoekTa. B kadecTBe Takoil uHpoOpManuu MOTYyT OBITh KOMMEHTapHU
pazpaboTunka (Hampumep, Jara W Bepcus pa3pabOTKH JAMarpaMMbl WM €€ OTICNbHBIX
KOMITIOHEHTOB), OTpaHUYEeHHs (HApUMEp, HAa 3HAYCHHs OTIENbHBIX CBSI3€H WM IK3EMILISPHI
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CYILIHOCTE) U ITOMEUEHHbIE 3HaueHus. [[puMeHnTeNbHO K AUarpaMMaM BapuaHTOB MCIOIb30BaHUS
MPUMEYaHUE MOXKET HOCHTh CaMylo OOIIyI0 HH(OPMAIUIO, OTHOCSIIYIOCS K OOLIEeMY KOHTEKCTY
CHUCTEMBI.

I'paduueckn mpumMedanusi 00O3HAYAIOTCA MPSMOYTOJBHUKOM C "3arHyThIM" BEpXHHM
mpaBelM yroiakom (puc. 3). BHyTpu mnpsMOyrojpHUKa COAEPKHUTCS TEKCT I[PUMEYAHUS.
[Ipumeuanue MOKET OTHOCUTBCS K JIF0OOMY 3JIEMEHTY JuarpamMMmbl, B 3TOM ClIydyae UX COEAMHSET
IyHKTUpHas JUHUS. Ecin npuMedaHue OTHOCHTCS K HECKOJIBKMM 3JE€MEHTaM, TO OT HEro
IIPOBOJATCSI, HECKOJIBKO JIMHUIA.

PeanuzoEaTs B EMAE
OToEeNneHOR BUbnMoTaKKM
CTAHOAPTHEL By HKLWA

MpenocTaBnTL KNUEHTY
Karanor 10BapoE 4N
saKaza

Puc. 3.IIpumeps! npumedanuii B si3p1ke UML

Omnowenun na ouazpamme 6apUAHMOE UCHONb306aHUA. MexXay KOMIIOHEHTaAMH
JTUarpaMMbl BapUAHTOB HCIIOJIB30BAHUS MOTYT CYIIECTBOBATh Pa3IMYHBIE OTHOIIEHHUS, KOTOPBIE
OTHCHIBAIOT B3aWMOJICHCTBHE SK3EMIUIAPOB OJHHMX AaKTEPOB M BapHUAHTOB WCIIOJIB30BAHUSA C
SK3EMIUISIpAMHU  JAPYTHX aKTepoB M BapwaHToB. OJWH akTep MOXET B3aUMOJICHCTBOBATH C
HECKOJBKHUMU BapHaHTaMH HCIIOIb30BaHMs. B 3TOM citydae 3TOT akTep oOparaercs K HECKOIbKAM
cepBHUCaM JIaHHOW CHCTeMBl. B CBOIO odepear OJWH BapUAHT MCIOJIB30BAHUS MOMKET
B3aMMOJICHICTBOBATh C HECKOJILKUMH aKTepaMH, MPEOCTABIISIS I BCEX HUX CBOM cepBuc. Cremayer
3aMETUTh, YTO JBa BapuaHTa UCIOJIb30BaHUS, OMpPENEICHHbIE A OJHOM M TOM )K€ CYIIHOCTH, HE
MOTYT B3aUMOJICHCTBOBATh APYT C JPYroM, IIOCKOJbKY KaXJIblii M3 HUX CaMOCTOSTEIbHO
OINMCHIBAET 3aKOHUEHHBIM BapHaHT WCIOJB30BAaHUS 3TOM CyIHOCTH. boriee Toro, BapHaHTbI
UCIIOJIb30BAHUS BCErJa MpeAyCMaTpUBAIOT HEKOTOpbIE CHTHAJdbl WJIM COOOILIEHUs, KOorjaa
B3aMMO/ICHCTBYIOT C aKTepaMH 3a IpeaesiaMyd CUCTeMBbI. B To e BpeMsi MOTYT OBbITh OIpeIeTeHbI
JpyTHEe CIOCOObI I B3aUMOJCHCTBHS C JIEMEHTaMU BHYTPH CUCTEMBI.

B s3pike UML uMeeTcsi HECKOIBKO CTaHAAPTHBIX BUJIOB OTHOUICHHM MEXIY aKTepamu U
BapUaHTaMH UCIIOJIb30BAHMUS:

1. Otnomrenue accouuarmu (association relationship)
2.OtHomenue pacumpenus (extend relationship)
3.OtHomienne 0606mmenus (generalization relationship)
4.Otnomenwne Briaodenus (include relationship)

[Ipu sTOM OOIIME CBOICTBAa BAPUAHTOB HCIIOJIL30BAHUSI MOTYT OBITh MPEACTABICHBI TPEMS
pa3IMYHBIMU croco0aMy, a MMEHHO C TOMOIIBIO OTHOIIEHUN pacHIMpeHus, OOOOIIeHUS Hu
BKJIFOUEHUSI.

Ommnowenue accoyuayuu sBsieTcs OAHUM U3 PyHAAMEHTAIbHBIX MOHATHH B si3bike UML
Y B TON WJIM MHOM CTENEHHU UCIIOJIb3YETCs MPU MOCTPOCHUH BCEX rpaHuecKux MOJeJe CUCTEM B
(hopMe KaHOHMYECKHUX AUATrPAMM.

[IpuMeHUTENBHO K AUarpaMMaM BapHaHTOB UCIOJIb30BAHUS OHO CITYKUT AJ11 0003HAYECHHUS
cnenupuUeckol podaM aKTepa B OTAEIHHOM BapUaHTE WCIOJIB30BAHUS. OJTO OTHOIICHHE
YCTaHABIMBAET, KAKYI0 KOHKPETHYIO POJIb UTPAET akTep MPU B3aUMOACHCTBUU C 3K3EMILIIPOM
BapuaHTa WCIONb30BaHUA. Ha nuarpamme BapHMaHTOB HCIONBb30BaHM, TaK )K€, Kak U Ha APYTUX
auarpaMmax, OTHOIIEHHE acCOIMaluyd O0O3HAYaeTCsl CIUIONIHOM JHHHEH MeXaAy aKTepoM u
BapUAHTOM HCIIOJI30BaHUS. JTa JIMHUSA MOXXET UMETh JIOTIOJTHUTENIbHbIC YCIOBHBIE 0003HAYCHMUS,
Takue, HalpuMep, Kak UMl M KPaTHOCTh (pHcC. 4).
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Odopmute Kpeaut
1 b AnAa knueHTa baHka

KnueHt banka

Puc. 4.ITpumep rpaduveckoro mpeacTaBICHUs] OTHOICHHS aCCOLUAIIIHA MEXITY aKTepOM U
BAPHUAHTOM HCIIOJIb30BaHHUS

Ommuowenue pacuiupenus onpeaessieT B3auMOCBA3b 3K3EMIUISIPOB OT/AEIbHOTO BapHaHTa
HCIIOJIb30BaHUs ¢ O0see 001MM BapUaHTOM, CBOICTBA KOTOPOI'O ONPEAEISAIOTCS Ha OCHOBE criocoda
COBMECTHOIO OOBEAMHEHHUS MJaHHBIX SK3EMIUIIpOB. B MeTraMoienu OTHOILIEHUE pacIIMpeHUs
SIBJISIETCS. HAIIPABJICHHBIM M YKa3bIBAET, YTO IPUMEHUTENIBHO K OTACIBHBIM IIPUMEPAM HEKOTOPOIO
BapUaHTa MCIIOJIb30BAHUS JTOJDKHBI OBITh BBINOJIHEHBl KOHKPETHBIE YCIIOBHS, ONpPENEICHHbIE IS
pacuIMpeHus JaHHOTO BapUAHTA UCIOJIb30BaHUsA. TaK, €CIM UMEeT MECTO OTHOIIECHUE PaCIIUPEH U
OT BapuaHTa MCMOJb30BaHUS A K BapHaHTy HUCHOJIb30BaHUS B, TO 3TO O3Hayaer, 4yTo CBOMCTBa
9K3eMILIsIpa BapuaHTa MCIOIb30BaHUs B MOryT ObITh JONOJHEHBI Ojarogaps HaJIU4YUIO CBOICTB Y
pacUIMPEHHOr0 BapyaHTa MUCIOJIb30BaHus A.

OTHolIEeHNE pacUIMpEeHUs MEKy BapuaHTaMU UCIOJIb30BaHUs 0003HAUaeTCsl MyHKTUPHOM
JUHUEH cO CTpeslKoW (BapuaHT OTHOLIEHMs] 3aBHUCHUMOCTH), HAlpaBJI€HHOW OT TOr0 BapHaHTa
HCIIOJIB30BAHUSI, KOTOPBIM SBIISIETCS PACIIMPEHUEM U HCXOJHOIO BAPHUAHTA HCIIOJIb30BAaHHUSL.
JlanHasi JTUHUS CO CTpeNKOoW momeuaeTcsl KioueBbIM cioBoM 'extend" ("pacmmpser"), Kak
MOKa3aHo Ha pucC. 5.

OdopmuT 2aKaz
Ha npuobpeTeHke

"extend"”

BGHpOCHTb Katanor
BECEX TOBApPOE

Puc. 5 Ilpumep rpaduueckoro u300paK€HUS OTHOILUEHUS PACIIUPEHHUS MEXIy
BapUaHTaMH UCIIOJIb30BAHUS

OTHolIEHHE pacHIMpPEHUsi OTMEYaeT TOT (akT, YTO OAWH W3 BapUAHTOB MCIIOJIIb30BAHUS
MOXXET MPHUCOCAMHITH K CBOEMY IIOBEJCHHIO HEKOTOPOE JOMOJHHUTENIbHOE IOBEACHUE,
oTpezeNIeHHOE Ui JPYTroro BapuaHTa UCIOJIb30BaHuUs.

B mpencraBiienHoM BhIe npuMepe (puc. 5) mpu opopmMiIeHHHN 3aKka3a Ha MPUOOpETEHUE
TOBapa TOJBKO B HEKOTOPBIX CIydyasX MOXET MOoTpeOOBaThCS MPENOCTaBlIEHUE KIMEHTY KaTajora
Bcex TOBapoB. IIpu 3TOM ycnoBHEeM pacHIMpeHus SBISIETCS 3alpoc OT KJIMEHTa Ha IOJIy4eHHe
Karajora ToBapoB. O4YeBUAHO, YTO IOCJE MOITYYeHHs Karajora KJIMEHTY HeOOXOIUMO HEKOTOpoe
BpeMsi Ha €ro M3y4yeHue, B TeueHHue KOoToporo odopmiieHue 3akasza mnpuocraHaBiubaercs. [locme
O3HAaKOMJICHHUSI C KaTaJoroM KJIMEHT peliaeT Jubo B IMOJb3y BbIOOpA OTIENBHOIO TOBapa, JHMOO
OTKa3za OT MOKynkd BooOmie. CepBHC WM BapuaHT ucnoib3oBaHus "OdopMmMuTh 3aka3 Ha
npuoOpereHue ToBapa"' MOXKET OTpearupoBaTh Ha BHIOOP KIMEHTA YXKe IOCIIe TOro, KaKk KIHEHT
MOJIYYUT I O3HAKOMJICHUS KaTajor TOBApOB.

MpoeepuTe ycnoeuA Belgaeats katanor
Ha 3anpoc katanora TOABKO N0 3anpocy
TOBAPOE KNUEHTOM KNHEHTA

Banpocmb Kartanor
BCEX TOBApPOE

Puc. 6 I'paduueckoe nzobpakeHue OTHOLICHMS PACIIUPEHUs C MPUMEYAHUSIMHU YCIOBHH
BBITIOJTHEHUS] BADUAHTOB MCIIOJIb30BaHMS

Omnowenue 0600ugenusa CIyXuT JUId yKa3aHus TOro (akTa, 4TO HEKOTOPBIA BapHaHT
UCMOJIb30BaHUS A MOXET ObITh 0000IIIEH 10 BapuaHTa Ucnoib30BaHus B. B aTom ciydae BapuaHT
A Oyner sBuATbCs crenuanu3anuei Bapuanta B. Ilpu stom B HaspBaeTcs mnpenkoMm wWiu
poauTereM IO OTHOIIEHWIO A, a BapMaHT A - IOTOMKOM I10 OTHOUICHHIO K BapHaHTy
ucnonb3oBanus B. Crnenyer moauepkHyTh, YTO NMOTOMOK HAcleIyeT BCE CBOMCTBA M IOBEICHUE
CBOETO DPOJAUTEINSA, a TaKXKE MOXKET OBbITh JIONOJHEH HOBBIMH CBOHCTBAMH M OCOOEHHOCTSIMHU
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OdopmuT 3akas
Ha npuobpeTenne
TOBApa

"extend"




noBefeHus. ['padudeckn JaHHOE OTHOIICHHE 0003HAYAETCS CIUIONIHON JMHHEW CO CTPEIKOW B
dbopMe HE3aKpalIeHHOTO TPEYroJbHUKA, KOTOpas yKa3bIBaeT HA POAMTEIBCKUN BapUaHT
UCIONb30BaHus (puc. 7). DTa JMHUS CO CTPEJIKOM HMEET CIEUHaIbHOEe Ha3BaHUE - CTpeliKa

"0000111eH1E".

OdopmuT 3akasz Odopmute 3akas
Ha npuobpeTenne Ha npuobpeTeHue
ToBApa OMNEHITERE

Puc. 7 I[Ipumep rpadudeckoro n300pakeHUs OTHONMICHUS 0000IIEHUST MEX Iy BapuaHTaMHU
WCIIOJIb30BAHUS

OTtHomeHne 00001EeHUST MEXKTy BapHAaHTAMH HCIIOJIb30BAHMSI TIPUMEHSETCS B TOM CiIydae,
KOorja HEOOXOJAMMO OTMETUTh, YTO JIOYCPHHE BAapPUAHTHl HCIIOJIB30BAHMS O00JaJal0T BCEMU
aTpu0yTaMu W OCOOCHHOCTSIMH IIOBEICHHSI POIUTCILCKUX BapHaHTOB. llpu 3TOM modepHUE
BApUAHTHI UCIIOJI30BAHUS YYaCTBYIOT BO BCEX OTHOIICHHUSX POIUTEIHCKUX BapHaHTOB. B cBorO
ouepesib, JOYCPHHUE BapHAHTHI MOTYT HAJEISATHCS HOBBIMU CBOWCTBAMU IIOBENIEHUSA, KOTOpPHIC
OTCYTCTBYIOT Y PpOJMTEIbCKHX BapHAHTOB HCIOJb30BaHUS, a TakKKe YTOUHATh WU
MOAUGUIIUPOBATH HACIEAYEMBIE OT HUX CBOMCTBA MOBEICHHUS.

OmHnouwienue 6KnIUeHUs MEXIY JBYMs BapUaHTaMH HCIOJIb30BaHUSI YKa3bIBAE€T, YTO
HEKOTOPOE 3aJaHHOE TMOBEJCHUE JUUII OJHOTO BapHWaHTa HCIOJIH30BAHMS BKIIIOYAETCS B KaueCTBE
COCTaBHOTO KOMIIOHEHTA B TOCJIEJI0BATEILHOCTh TMOBEACHUS APYroro BapuaHTa HCIIOIH30BAHUS.
JlaHHOE OTHOIIIEHHE SIBIIACTCS HAINPaBJICHHBIM OMHAPHBIM OTHOIIEHHEM B TOM CMBICJIE, YTO Tapa
AK3EMIUISIPOB BAPUAHTOB MCTIOJIB30BAHMS BCET/Ia YIIOPSIOYEHA B OTHOIIICHUN BKITFOUCHHSI.

CemaHTHKa 3TOTO OTHOIIEHUS OMpenesseTcss ciemyronmuMm obpasoM. Korma sxzemruisip
MEPBOT0 BapHaHTA MCTIOIB30BAHMS B TIPOIIECCE CBOETO BHITIOJIHCHUSI JIOCTUTAET TOYKH BKIIOUEHUS B
MOCJIEIOBATEILHOCTh TOBEJICHUS DSK3EMIUIApa BTOPOTO BapHaHTAa WCIOJB30BaHUS, HK3EMIUISP
MEPBOr0 BapHaHTa HMCIOJIb30BAHUS BBIMOJIHIET IMOCIEIOBATEIHFHOCTh ACHUCTBUMN, OMPEACIISIONIYIO
MOBEJICHHE AK3EMILISIpa BTOPOI'0 BapHaHTa HCIIOJIb30BAHUS, TIOCTIE Yero MpoAO0KaeT BhIMOIHEHNE
NEWCTBUI CBOETO IIOBEICHUS.

OTHollEeHHE BKIJIIOUEHHUS, HAMpaBICHHOE OT BapuaHTa HCIIOJIb30BAHHA A K BapuUaHTy
WCIIONBb30BaHUS B, yKasplBaeT, 4YTO KaXAbIH SK3EMIUIAp BapwaHTa A BKIOYaeT B cels
(yHKIIMOHATLHBIE CBOWMCTBA, 3aJaHHbIE I BapuaHTa B. DTH CBOWCTBa CHEIHAIU3UPYIOT
MOBEJICHNE COOTBETCTBYIONIErO BapuWaHTa A Ha JaHHOM aumarpamme. ['paduuecku maHHOE
OTHOIIIEHHE 0003HAYAETCsl IMYHKTUPHON JIMHUEH CO CTPEIKOM (BapHaHT OTHOILIEHHUS 3aBUCUMOCTH),
HaIpaBJICHHOH OT 6a30BOr0 BapuaHTa MCIOJB30BAHUS K BKItouaeMomy. [Ipu sTom nanHas nuHUA
CO CTpEJIKOM TmoMevaeTcsi KirodeBbIM ciioBoM "include" ("Bkitouaet"), Kak 1moka3aHo Ha puc. 8

OdopmuT 3aKa3
Ha npuobpuTeHue
KOMNBHITEPE

Beinucate cyeT Ha
ONAaTy KOMNbHTERA

"include"

Puc. 8 [Ipumep rpaduueckoro n300pakeHrs OTHOILICHUS BKIIOYCHHUS MEXIYy BapUaHTaMU
WCIIOJIb30BAHUS

B s3pike UML B3aumojeiicTBHEe 5JIEMEHTOB paccMaTpuBaeTcss B MHGOPMAIMOHHOM
acreKTe MX KOMMYHHUKAllUU, T. €. B3aUMOJICHCTBYIOIIME OOBEKTHI OOMEHUBAIOTCS MEXKIY CcOo00i
HekoTopoii nHpopmanueit. [Ipu sTom nnbopmanus npuHuMaeT GopMy 3aKOHUEHHBIX COOOIIECHUI.

Jlns  monenupoBaHus B3auMOJAEHCTBUA 00BekTOB B s3pike UML  ucmonb3yroTcs
COOTBETCTBYIOIIIME TUATPAMMBbI B3auMOIeHCTBUA. ' 0BOps 00 3TUX AuarpaMmax, UMEIOT B BUAY JBa
acreKTa B3auMOJEWCTBUA. Bo-mepBbIX, B3anMOAEWUCTBUS OOBEKTOB MOXKHO pPacCMaTpUBaTh BO
BpEMEHH, U TOTJa JJIsl IPEACTAaBICHUS BPEMEHHBIX 0COOCHHOCTEH Mepeayu U mpuemMa CooOIeHnn
MeXJy  OObeKTaMH  HCHOJB3yeTCsl ~ AuarpaMMa  MOCJAeA0BATeJbHOCTH.  Jnarpamwmer
MOCIIEA0BATEIBHOCTU UCIOJIB3YIOTCS IIPU MOJEIMPOBAHUU CUHXPOHHBIX IPOLIECCOB, B KOTOPBIX
BPEMEHHOM aCIIEKT MOBEACHUS MOKET UMETh CYIIECTBEHHOE 3HAUCHHUE.

Oovexkmbul.

Ha nmarpamme mocienoBaTeNbHOCTH H300PAKAIOTCS HCKIIOYUTENFHO T OOBEKTHI,
KOTOpBIE HEIMOCPEACTBEHHO YYAaCTBYIOT BO B3aUMOJCHCTBUM M HE IIOKA3bIBAIOTCS BO3MOYKHBIE
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CTaTUYECKHUE AacCOIMaluU C APYrUMH oObekTamu. Jlisi auarpaMMel  TOCJIEIOBATEIbHOCTH
KJIIOYEBBIM MOMEHTOM SIBJISIETCSI IMEHHO JMHAMUKa B3aUMOJICHCTBUA 0OBEKTOB BO BpeMeHH. [lpu
3TOM JAMarpaMma IOCJIEA0BaTEIbHOCTH UMEeT Kak Obl J1Ba m3MepeHus. OAHO - CleBa HAlpaBo B
BU/JIC BEPTUKAIBHBIX JHHUHN, KaX/1asi U3 KOTOPHIX N300paXKaeT JIMHUIO KU3HU OTACIBHOI0 00BEKTa,
yYacTBYIOIIETO  BO  B3auMoOJeHcTBUU. I'papuuecku  Kaxapld  00BEKT  HM300paxkaercs
NPSIMOYTOJIBHUKOM M PAacIojlaraeTcsi B BEpXHEW 4YacTh CBOeW JIMHWM Xu3HH (puc. 9). BuyTtpn
MPSIMOYTOJIbHHUKA 3alMCHIBAIOTCS MMsI OOBEKTa U UM Ki1acca, pa3aelieHHbIe 1BoeTouneM. [Ipu sTom
BCsI 3aITUCH MTOTYEPKUBACTCS, UTO SBIISICTCS IPU3HAKOM O0BEKTA.

He ucknrouaercs cutyanms, Korjga uMs 0OBEKTa MOXKET OTCYTCTBOBATh Ha JuMarpamme
MOCJIEA0BATENBbHOCTH. B 3TOM ciydae ykaspIBaeTcs TOJIBKO MM KJlacca, a caM OOBEKT CUMTAeTCs
AHOHUMHBIM.

[ vima Ofvexta 1 [ W _Obnexra 2 Wnn OBvexra 3-
{ Uwn Knacca 1 l Wma Knacca 2 Wma_Knacca 3

|
NUNUR XUSHY

//T ofvexms
v
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X

CUMBON PAIPYIUBHUR
obvexma

poxye

/' VYNPABNEHUR

—‘f_

Co0BWENLE

Puc. 9. Paznuunble rpaduueckre NpUMHUTHUBBI JHArpaMMBbl IOCIEI0BATEIbHOCTH

Kpaiinum cieBa Ha amarpamme m300pakaeTcsi 00ObEKT, KOTOPHIN SIBISIETCS HHUIIMATOPOM
B3auMozeiicTBus (00bekT 1 Ha puc. 9). IlpaBee wuzoOpakaercss apyrod OOBEKT, KOTOPBIHA
HEMOCPEACTBEHHO B3aMMOJCICTBYeT ¢ mepBbIM. Takum o0pa3oM, Bce OOBEKThI Ha auarpaMmme
MOCJIEI0BATEIBHOCTH 00pa3yl0T HEKOTOPBIN MOPSIIOK, ONPEAENIIEMbIN CTENEHbI0 aKTUBHOCTH ATUX
00BEKTOB MPU B3aUMOJCHCTBUH JIPYT C JPYTOM.

Bropoe u3Mepenue auarpamMMbl MOCJIEIOBATENbHOCTH - BEpTUKaJIbHAs BpPEMEHHas OCh,
HampaBJIeHHas cBepXy BHU3. HayarlbHOMY MOMEHTY BPEMEHH COOTBETCTBYET caMas BEPXHSS YacTh
muarpaMmbl. [Ipy 3TOM B3auMOACHCTBHS OOBEKTOB PpEATU3YIOTCS IOCPEICTBOM COOOIIECHUH,
KOTOpBIE TMOCBUIAIOTCS OAHUMHU OObekTamMu JpyruMm. CooOumieHuss H300pa)xaroTcss B BHJIE
TOPU30HTAIBHBIX CTPEJIOK C MMEHEM COOOIICHUS M TakKe 00pa3yroT MOPSIOK IO BPEMEHH CBOETO
BO3HMKHOBeHHUA. [lpyrumMu  cioBamH,  COOOIIEHMS, pACHOJIOKEHHBIE Ha  JUarpamme
MOCIIEI0BATEIHHOCTH BbIIIE, UHUIIMUPYIOTCS paHbIIIEe TE€X, KOTOPbIE pacnoioxeHbl Huxe. [Ipu aTom
MacmTad Ha OCH BpPEMEHUM HE YKa3blBaeTCs, IOCKOJBbKY JAMarpaMma MOCIeI0BaTeIbHOCTH
MOJICTTUPYET JIMIIb BPEMEHHYIO YIIOPSJ0UYCHHOCTh B3aUMOJICHCTBUI THIIA "paHbliie-TI03Ke".

Junusa sncusnu o6vexkma

Jluaus xu3Hu oObekTa (object lifeline) u3o0OpaxkaeTcss NYHKTUPHON BEPTUKAIBHON
JTUHUEH, acCOIMMPOBAHHOW C EIWHCTBEHHBIM OOBEKTOM Ha JuarpamMme MOCIeI0BAaTEIbHOCTH.
JIMHUS SKU3HM CIYXHUT JUIsi OOO3HAYeHUS MEepHOoJa BPEMEHH, B TEUEHUE KOTOPOro OOBEKT
CYILIECTBYeT B CHCTEME M, CIIEJJOBATEIbHO, MOXXET MOTEHIMAIbHO YYacTBOBAaTH BO BCEX €€
B3auMOJIeHCTBUSAX. Eciu OOBEKT CYIIECTBYEeT B CHCTEME IOCTOSHHO, TO U €ro JMHUS KU3HU
JOJDKHA TPOIOJDKATHCS M0 BCEH TUIOCKOCTH JAMarpaMMBbl MOCIEI0BATEIbHOCTH OT CaMOil BepXHei
€€ 4acTH 10 caMoi HikHel (00bekThI 1 u 2 Ha puc. 9).

OtnenbHbIE OOBEKTHI, BBHIMOJIHUB CBOK POJb B CHUCTEME, MOTYT OBITh YHHUTOXKEHBI
(pa3py1ieHsl), 9T00bI OCBOOOAUTH 3aHUMaeMble UMH pecypchl. J[Is TakuxX OObEKTOB JIMHUS KU3HU
oOpbIBaeTCs B MOMEHT €ro YHU4YToxeHHs. [yis 0003HAaYeHHsT MOMEHTa YHHUYTOXXEHHS O0BEeKTa B
sa3pike UML ucnonb3yeTcst cnienuaibHblii cuMBOa B (popme natuHckoi OykBbl "X" (00BeKkT 3 Ha
puc. 9). Hmwke »Toro cumBONIa MYHKTUpPHAs JIMHHS HE HM300pakaeTcsi, MOCKOJIbKY
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COOTBETCTBYIOIIETO OOBEKTa B CUCTEME Y)K€ HET, U 3TOT OOBEKT JOJDKEH OBITh MCKIIIOYEH M3 BCEX
MOCIEAYOUX B3aUMOICHCTBUM.

BoBce He o00s3aTenbHO CO374aBaTh BCE OOBEKTHI B HAYalbHBII MOMEHT BpPEMEHH.
OtnenbHble OOBEKTHI B CHUCTEME MOTYT CO3[aBaThCsl MO Mepe HEOOXOJMMOCTH, CYIIECTBEHHO
HKOHOMSI PECYPChl CUCTEMBI U MOBBIIIASL €€ MPOU3BOIUTENFHOCTE. B 3TOM ciydae mpsMOyroJIbHUK
TAaKOro 00BEKTa M300pakaeTcst HE B BEPXHEH YacTH JMarpaMMbl TOCIEOBATEIBHOCTH, a B TOH €e
9acTH, KOTOpasi COOTBETCTBYET MOMEHTY co3fgaHus oObekta (00bektT 6 Ha puc. 10). Ilpu stom
MPSIMOYTOJIBHUK OOBEKTa BEPTUKAIBHO PACIIOIAraeTcsi B TOM MECTE JUarpaMMbl, KOTOpOE O OCH
BPEMEHH COBIIAJA€T C MOMEHTOM €r0 BOBHMKHOBEHHUS B cucTeMme. OueBUIHO, OOBEKT 0053aTeNbHO
CO3JIaeTCsI CO CBOCH JIMHUEH KU3HHU U, BO3SMOXKHO, C (JOKYCOM YIIPaBIICHHSL.
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Puc. 10 I'paduueckoe m3o0pakeHHe pa3IMYHBIX BApPUAHTOB JIMHUHA JKU3HU H (POKYCOB
yIpaBiieHus: 00BEKTOB

@DoKyc ynpaenenus

B nporecce QpyHKIMOHUPOBAHUS OOBEKTHO-OPUEHTHUPOBAHHBIX CHUCTEM OJHU OOBEKTHI
MOTYT HaXOJUTHCSI B AKTUBHOM COCTOSIHMM, HETIOCPEJCTBEHHO BBIMOIHSS ONpEee/IeHHbIE NeHCTBUS
WM B COCTOSIHUM MACCUBHOTO OXKUIAHUS COOOILIEHUH OT IPYruX 00beKTOB. UTOOBI SIBHO BBIJACIUTH
MoAOOHYI0 AaKTUBHOCTh OOBEKTOB, B s3bike UML mnpumeHsieTcs croeruanbHOE TOHSTHE,
noyuuBiee Ha3BaHue (okyca ynpasienus (focus of control). @okyc ynpasiaeHust n300paxkaercs B
(hopmMe BBITSHYTOTO y3KOT'O MPSIMOYTOJIbHUKA (CM. 00BeKT 1 Ha puc. 9), BEpXHss CTOpOHA KOTOPOTO
0003HavaeT Havyaio MojaydeHus (GoKyca yrpaBieHUs 0ObeKTa (Ha4aslo aKTUBHOCTH), & €€ HUKHSA
CTOPOHa - OKOHYaHHME (oOKyca ymIpaBiieHUS (OKOHYAHHE AKTUBHOCTH). DTOT MNPSIMOYTOJIbHUK
pacrojaraercsi HuXe 00O3HaueHHUs COOTBETCTBYIOIIETO OOBEKTa M MOXKET 3aMEHSTh €ro JIMHUIO
*u13HU (00beKT 4 Ha puc. 10), ecriu Ha BceM ee MPOTSHKEHUH OH SIBIIICTCS aKTUBHBIM.

C nmpyroii cTOpoHbI, IEPUObl AKTUBHOCTH 00BEKTa MOTYT 4E€PEI0BAThHCS C MEPUOJAMU €ro
MACCUBHOCTU WJIM OXKUJaHHs. B 3TOM cilydae y Takoro oObeKTa UMEIOTCS HECKOJIBKO (POKYCOB
yrpasieHus (00bekT 5 Ha puc. 10). BaxkHo moHMMAaTh, YTO MOJYYUTH (DOKYC YIPABICHUS MOXKET
TOJIBKO CYUIECTBYIOIIUN OOBEKT, Y KOTOPOrO B ATOT MOMEHT MMeEETCs JMHUA XKu3HU. Eciam ke
HEKOTOPBI 00BEKT ObLI YHUUYTOKEH, TO BHOBb BO3HUKHYThH B CHUCTEME OH Y€ He MoxkeT. Bmecto
HEro JIMIIb MOXET OBITh CO3JIaH JIPYrod 3K3eMIUISp 3TOTO K€ Kjacca, KOTOPBIH, CTPOro roBops,
OyZeT ABIATHCSA JPYTUM OOBEKTOM.

B oTnenbHBIX CilydasiX HHUIIMATOPOM B3aHMMOJICHCTBHS B CUCTEME MOXKET OBITh aKTep WU
BHEIIIHUI MOJIb30BaTeNb. B 3TOM cilydae akTep u3o0pa)xaercs Ha AuarpamMme Mocie0BaTeIbHOCTH
cambIM TMEPBBIM 00BEKTOM clieBa co cBouM (hokycom ympasnenus (puc. 11). Yame Bcero akrep u
ero ¢okyc ymnpaBieHus OyIQyT CYIIECTBOBATh B CHCTEME MOCTOSHHO, OTMEYasl XapaKTepHYIO IS
MOJIb30BaTeNsl AaKTUBHOCTh B MHUIIMUPOBAHUU B3auMOJIEHCTBUH ¢ cucteMoil. [Ipu aTom cam aktep
MOKET UMETh COOCTBEHHOE UM JINOO OCTaBaThCsI aHOHUMHBIM.

WNHorma HEKOTOpBIM OOBEKT MOXKET HHHUIIMHPOBATh PEKYPCUBHOE B3aUMOICHCTBHE C
camMuM co0oi. Peub wmmer o TOM, YTO HaIW4YME€ BO MHOTHX S3BIKaX MPOrPaAaMMHUPOBAHUS
CHEIHMAbHBIX  CPEACTB  TOCTPOCHHUS  PEKYPCHUBHBIX  TpoIenyp TpeOyeT BHU3yaTu3alluu
COOTBETCTBYIOIIMX TMOHATUH B  Qopme rpaduyeckux nOpUMHTUBOB. Ha  nuarpamme
MOCIIEZI0BATEIHLHOCTH PEKYpCUsi 0003HAYaeTCs] HEOONBIIUM TPSIMOYTOILHUKOM, TTPUCOEAUHEHHBIM
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K TpaBoil cropoHe (okyca ympaBieHHS TOro OOBEKTa, ST KOTOPOro M300pa)aercss 3TO
peKypcHuBHOE B3aumoelicTBue (00bekT 7 Ha puc. 11).

)
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Puc. 11. I'paduueckoe nzoOpakeHue akTepa, peKypcuu 1 pedIeKCUBHOTO COOOIIECHHS Ha
Jrarpamme 1ocie/10BaTeIbHOCTH

Coobwenusn

Kak ObL10 OTMEUEHO BEIIIE, IIEIb B3aUMOACHCTBYS B KOHTEKCcTe s3bika UML 3akmiouaeTcs
B TOM, 4YTOOBI CHEUMPUIMPOBATH KOMMYHHUKALMIO MEXJIYy MHOMXECTBOM B3aMMOJEHCTBYIOIINX
o0bekToB. Kaxkioe B3auMOAENHCTBUE ONUCHIBAETCS COBOKYNMHOCTBIO COOOIIEHUHM, KOTOPBIMU
Y4acTBYIOUIME B HEM OOBEKThl OOMEHHMBAIOTCS MexAy coboil. B 3Tom cMmeicie coolmieHue
(message) mpeacTaBisieT coOOM 3aKOHUEHHBIM (parMeHT HH(OpMalMH, KOTOPHIH OTIpaBsieTcs
OHUM 00bekTOM Jjpyromy. Ilpm sTomM mnpueM CoOOLIEHUS WHULIMUPYET BBIIOJIHEHUE
OTIpe/IeTICHHBIX JIEHCTBUI, HANpaBJIEHHBIX Ha pEIIeHHE OTAENbHOM 3aJauul TeM OOBEKTOM,
KOTOPOMY 3TO COOOIIIEHKE OTIIPaBJICHO.

Takum oOpa3om, cOOOIIEHHS HE TOJBKO MEpelaloT HEKOTOpYI HH(OpManuio, HO U
TpeOyIOT WU MPEANoNaraloT OT MPUHUMAIOIIETO OObEKTa BBIMOJHEHHUS OKHUIAEMbIX IEHCTBHIL.
Coo01ieHnst MOT'yT HHUIIMMPOBATH BBITOJIHEHUE Onepaliii 00beKTOM COOTBETCTBYIOIIETO Kilacca, a
mapaMeTpsl dTUX ONepaluil mepemaloTcs BMmecte ¢ coobmenueM. Ha  nuarpamme
MOCJIEZIOBATEILHOCTH BCE COOOILIECHUS YHOPSAIOYEHBI IO BpPEMEHU CBOETO BO3HUKHOBEHHUS B
MOJIETTUPYEMOM CUCTEME.

B TakoM KOHTEKCTe Kak/0e COOOIIeHHEe HMEET HalpaBieHHE OT OOBEKTa, KOTOPHIN
WHULMUPYET U OTIPABIISIET COOOIIEHNE, K 00bEKTY, KOTOPBIN ero noiydaeT. MHorna ormpaBuTens
COOOIIeHUsI HA3bIBAIOT KIMEHTOM, a MoJiydareis - cepBepoM. [Ipu 3Tom coolmieHue oT KIMEeHTa
uMeeT GopMmy 3ampoca HEKOTOPOTO CEepBHCA, a peaklus cepBepa Ha 3ampoc MOcie MOTydYeHUs
COOOIIeHUsI MOXET OBbITh CBsi3aHA C BBINOJHEHHEM OIPE/IEICHHBIX JAEHCTBUN WM Iepeaayu
KJIIMEHTY HE0OX0AMMOM HH(POpMALIMK TOXE B (hOpME COOOIICHHUS.
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Puc. 12.T'paduueckoe nzodpaxeHne pa3IndHbIX BUJOB COOOIIEHUN MEXIY 00ObeKTaMH Ha
JrarpamMme mociae10BaTeIbHOCTH

B s3pike UML MoryT BcTpedaThCcsi HECKOJIBKO Pa3HOBUAHOCTEH COOOILIEHMM, KaXKaoe U3
KOTOPBIX UMEET CBOE Tpaduueckoe nzodpaxenue (puc. 12).
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- IlepBast pa3HOBHIHOCTH COOOIIEHUS SBIAETCS HauOoJee paclpOCTPAaHEHHOH U
HCIOJIb3YETCS Ul BBI30BA IPOLIEAYp, BBINOJIHEHUS OlEpaluid WM O003HAYEHUS OTIENIbHBIX
BJIOXKCHHBIX TOTOKOB ympaBieHus. Hawamo 3Tol cTpenku Bcerga compukacaercs ¢ (hoxycom
yIpaBJICHUS] WM JUHUEH XU3HU TOrO O0BEKTa-KIMEHTAa, KOTOPHI WHUIMHUPYET 3TO COOOIIEHHE.
Konen crpenku compukacaercss ¢ JIMHHUEH >KM3HM TOTO OOBEKTa, KOTOPBIA NPUHUMAET 3TO
cOOOIIeHNEe U BBIMIOJHSET B OTBET ONpE/ACICHHBIC AeWCTBUS. llpym 3TOM mpuHMMAIOMMNA OOBEKT
3a4acTylo MoJIy4aeT U (POKYC yIpaBJIEHHUS, CTAHOBSICh aKTUBHBIM.

- Bropas pa3sHOBHAHOCTH COOOIIEHMS HUCHOJB3yeTCs A O0O3HAUYEHUs MPOCTOro (He
BJIO’)KEHHOI'0) TMOTOKa ynpaieHus. Kaxaas Takas cTpesika yKa3bIBaeT Ha IPOrpecc OJHOIO Liara
notoka. IIpu 3TOM COOTBETCTBYIOIINE COOOIIEHUSI OOBIYHO SIBJSIOTCS ACUHXPOHHBIMH, T. €. MOT'YT
BO3HMKAaThb B IIPOU3BOJIbHBIE MOMEHTHI BpeMeHHu. llepegaua Takoro cooOmieHHus OOBIYHO
COMPOBOXKIACTCS TOJyYCHHEM (POKYyca YIpaBIEHUSI 0O0bEKTOM, €T0 IPUHSIBIINM.

- Tperbsi pa3HOBUIHOCTH SBHO O0OO3HA4aeT ACHMHXPOHHOE COOOIIEHHE MEXAy JABYMs
00BEeKTaMH B HEKOTOPOM MpOIEAYpHOH TmocienoBaTesbHOCTA. [IpuMepoM Takoro cooOIieHus
MOJKET CITY’)KUTh TIPEepPhIBAaHUE OINEPAIlUH MPY BO3ZHUKHOBEHUHU MCKITIOUUTEIHFHON CUTyalu. B sTom
ciydyae uHGoOpMaIus O TaKOW CUTYyalluu MEpPEeAaeTcsl BBI3BIBAIOIIEMY OOBEKTY ISl MPOJIOJIKEHUS
Mpouecca NaabHENIIEro B3auMOICCTBHS.

- UYerBeprass pa3sHOBUAHOCTb COOOIIEHMSI MCIIOJIB3YeTCs JJIi BO3BpaTa M3 BbI30Ba
npouenaypsl. IlpuMepoM MOXKET CIy)XHTh IPOCTOE COOOIIEHHE O 3aBEPUICHUU HEKOTOPBIX
BBIYMCIIEHUN 0€3 MpenoCTaBiICHHUS] pe3ysbTaTa pacdyeToB OOBEKTY-KIUEHTY. B mporemypHbIx
MOTOKAaX YIpPAaBJIEHUS 3Ta CTpPEIKa MOXKET ObITh OIYIIEHAa, IOCKOJbKY €€ HaJIW4yue HEIBHO
MperoiaraeTcs B KOHIIE aKTUBU3ALMU 00bEKTa. B TO e Bpemsi cuMTaeTcs, 4TO Ka)/Iblil BBHI3OB
MpOLEAYphl MMEET CBOIO Mapy - BO3BpaT BbI3OBA. JJii HEMpOIEIypHBIX MOTOKOB YIPaBJIECHUS,
BKJIIOYasl MapajuleJibHble M aCHHXPOHHBIE COOOIIEHHS, CTpeiKa BO3BpaTa JOJDKHA YKa3bIBAaThCS
SIBHBIM 00pa3oM.

Takum oOpazom, B s3pike UML kaxkmoe cooOleHne acCOUMMpPYEeTCss ¢ HEKOTOPHIM
NeCcTBHEM, KOTOPOE JIOJKHO OBITh BBIMIOJHEHO MPUHSBIIMM ero oobekroM. [Ipu sToM neiictBue
MOXKET UMETh HEKOTOpbI€ apryMEHTbl WM MapaMeTpbl, B 3aBUCHMOCTH OT KOHKPETHBIX 3HAUECHUU
KOTOPBIX MOXET OBbITh MOJy4YeH pa3iuuHbld pe3ynbrar. COOTBETCTBYIOUIME MapaMeTpbl OyaeT
HMMETh U BbI3bIBAlOIIEe 3TO JAelcTBUE cooblieHue. bonee Toro, 3HaueHUs MapamMeTpoB OTIENIbHBIX
COOOIIEHUN MOTYT COJIep>KaTh YCJIOBHBIE BBIpaXKEHHUS, 00pa3ysl BETBICHHE WM aJlbTEPHATUBHbBIE
IIyTH OCHOBHOT'O IIOTOKA YIIPaBJICHMUSL.

Bemenenue nomoka ynpaenenusn

Jlis u300paskeHus BETBIICHUSI PUCYIOTCS JIBE WM 0OOJiee CTPEIKH, BBIXOAAIIUE U3 OJHOU
TOYKK (oKyca ympaBiieHHs oObekTa (dokyc ympamieHuss oobekta 1 Ha puc. 13). Ilpu sTom
COOTBETCTBYIOIIHNE YCIOBUS JOJDKHBI OBITh SIBHO yKa3aHBI PSIIOM C KaXJIOW U3 CTpeNok B dopme
CTOpOKeBOTro ycioBus. Kak HeTpyHO MpeAcTaBUTh, €CIM YCIOBUE 3alMCaHO B opMe OYyJIeBCKOTO
BBIPOKEHUS, TO BETBICHHE OYIEeT COJIep:KaTh TOJBKO JBE BETBU. B m0OOM ciydyae yCIOBHUS
JOJDKHBI B3aUMHO MCKIIIOUATh OJIHOBPEMEHHYIO Tiepeiauy ajJbTepHATUBHBIX COOOIIEHUH.

C nmomol11pI0 BETBICHHS MOXKHO U300pa3uTh U OoJiee CIO0KHYIO JIOTUKY B3aUMOJCHCTBUS
00BeKTOB MeX Ty coboit. Ecnu ycnoBuit 6oee 1ByX, TO sl KaXKIOT0 U3 HUX HE0OX0IUMO
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npeaAyCMOTPETb CUTYAUIO CAMHCTBCHHOI'O BBITTOJIHCHUS.
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Puc. 13 TI'paduueckoe wuzoOpakeHHe OWHAPHOTO BETBJICHUS IOTOKA YIIPABICHHS Ha
IrarpaMMe TOoCIIe0BaTeIbHOCTH

Cmepeomunuit coobuienuii

B s3pike UML mnpemycMOTpeHbl HEKOTOpPBIE CTAHAAPTHBIE JCHCTBHS, BBINOJIHSAEMBIE B
OTBET Ha IOJyYeHHWE COOTBETCTBYIOHIETO cooOmeHus. OHM MOTryT OBITh SBHO yKa3aHbl Ha
JMarpaMMe TOCIIeOBaTeIbHOCTH B (pOopMe CTepeoTHIa PSIOM C COOOIIEHHEM, K KOTOPOMY OHHU
OoTHOCATCS. B 9TOM ciyyae OHHM 3alMCBHIBAIOTCS B KaBBIYKaX. VICHONB3YIOTCS —CIEMYFOIINE
0003HauCHUS 17151 MOACIIUPOBAHUS JICHCTBUIA:

"call" (BbI3BaTh) - cooOuieHue, TpeOyroliee BbI30BA OINEpallMd WM POLETYPHI
npuHUMamIero oobvekTa. Eciam cooOmieHne ¢ 3TUM  CTEPEOTUIIOM PEQIIEKCUBHOE, TO OHO
WHUIAHAPYET JIOKAJTHLHBIN BHI30B OIEPAIIMH Y CAaMOTO MOCTABIIEr0 3TO COO0MIEHHE 00BEKTa;

"return" (BO3BpaTUTh) - COOOIICHHE, BO3BPAIIAOIIEE 3HAYCHHUE BBITIOJHEHHON Omneparuu
WJIM TIPOLEAYpPHI BBI3BABIIEMY €€ 00BEKTYy. 3HaUeHHE pe3ysibTaTa MOXKET MHULIMUPOBATh BETBIICHUE
MOTOKA yIPaBJICHUS;

"create" (co3aarth) - COOOIIEHNE, TPEOYIOIIEee CO3IaHUs IPYTOro 0ObEKTa AJI BHIMOTHEHUS
onpeneneHHbIX aeicTBUi. Co3MaHHbI 0OBEKT MOXKET MOJYyYUTh (DOKYC YIIPABICHUS, & MOXET U HE
MOJIyYUTh €r0;

"destroy" (YHHYTOXXHUTBb) - COOOIIEHHE C SBHBIM TpPEOOBAHMEM YHHUYTOXKHUTH
cooTBeTcTByIOmMii 00BbeKkT. Ilochlmaercs B TOM ciydae, Korjga HEOOXOJMMO MpPEKpaTUTh
HeXKeJlaTeNbHbIe AEWCTBUS CO CTOPOHBI CYIIECTBYIOIIETO B cUCTeMe 00beKTa, J100 Korga oObeKT
0oJIbllie HE HYXKEH U JJOJKEH 0CBOOOIUTH 3a/IeiICTBOBAHHbBIE UM CUCTEMHBIE PECYPCHI;

"send" (mociaTh) - 0003HaYAET MOCHUIKY JPYroMy 0OOBEKTY HEKOTOPOTO CUTHAJIAa, KOTOPHIN
ACUHXPOHHO HWHUIMHUPYETCS OJHUM OOBEKTOM U MNpUHUMAETCs (IepexBaThIBAaeTCs) APYTHM.
OTivune curHanga OT COOOIIEHUS 3aKIIIOYaeTCsl B TOM, YTO CHUTHAJ JIOJKEH OBITh SIBHO OMHCAaH B
TOM KJ1acce, 00BEKT KOTOPOTO HHUIIMUPYET €ro Mepeaayy.

Bpemennvie ocpanuuenusn na ouazpammax nocnedosamenibHOCmu

B oraenbHBIX chnydasx BBIINOJHEHME TEX WIM WHBIX JIEHCTBUH Ha JMarpaMmme
MOCIIEOBATEILHOCTH MOXKET MOTpeOOBaTh SBHOW crnenu(UKalMi BPEMEHHBIX OTrpaHUYCHUH,
HAKJIaIbIBAEMbIX Ha CaM WHTEpPBaJl BBINOJIHEHHUS OIEpalyii WM nepeaady cooOlieHuid. B s3bike
UML nns 3amudcd BpEeMEHHBIX OrpaHHuYEHUN HCMONb3YIOTCS (UrypHble CKOOKH. BpemeHnHbie
OTpPaHHYEHUSI MOTYT OTHOCHUTBHCS KaK K BBIIOJIHEHUIO OMPEIEIICHHBIX IEHCTBUI 00BEKTaMU, TaK U K
caMHUM COOOIIEHUSM, SIBHO cieIU(PUIUPYS YCIOBHS MX MepeAaydl Wid MprueMa. BakHO MOHUMATH,
9TO B OTJIMYHME OT YCJIOBUW BETBJICHUS, KOTOPHIE JIOJKHBI BBIMOIHATHCS albTEPHATHBHO,
BpEMEHHBIE OTPAaHUYECHHUS HMEIOT O0S3aTeldbHBIM WIW  JUPEKTHBHBIA  XapakTtep Juid
ACCOIMUPOBAHHBIX C HUIMH OOBEKTOB.

BpemenHbsle orpaHuMdeHHs MOTYT 3alUCBIBAaTbCA PSAIOM € HA4yalloOM  CTPENIKH
COOTBETCTBYIOLIEro coobmenusi. Ho Hanbosiee 4acTo OHM 3alMCBHIBAIOTCS ClIeBA OT 3TOW CTPENKH
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Ha OJJHOM ypoBHE ¢ Heil. Eciiu BpeMeHHast XapaKTepuCTHKa OTHOCUTCS] K KOHKPETHOMY OOBEKTY, TO
UM 3TOTO 0OBEKTA 3aMKCHIBACTCS MEpe]l MMEHEM XapaKTEPUCTHKHU U OTJIENISETCS OT Hee TOUKOM.
[IpumepaMu Takux OrpaHMYEHUN Ha JUarpamMme I0CJIEOBATEIbHOCTU MOTYT CIIyXKHUTb
CUTYyalluH, KOTJa HEOOXOJMMO SBHO CHEHH(PHUIMPOBATh BPEMs, B TEUEHHUE KOTOPOTO JOIYCKAETCS
nepeaaya cooOIeH s OT KIMEHTa K cepBepy WM 00paboTKa 3armpoca KIUEHTa CEPBEPOM:
{Bpemsi_mpuema_cooOIeHns BpeMsi_OTHpaBKH_cooOmeHus < 1 cek.}
{Bpemsi_oxunaHus_oTBeTa < 5 CeK.}
{Bpems_mepenaun maxera < 10 cek.}
{oOvexT 1. Bpems_mopauu curHana Tpesoru > 30 cek.}
Kommenmapuu unu npumeuanus
KomMeHTapuu unu npuMeyaHusl yXe paccMaTpUBAJIUCh paHee IPU U3YyUYEHUHU JPYyTHUX
BUJIOB uarpaMM. OHU MOTYT BKJIIOYAThCsl U B IMarpaMMbl IIOCJIE10BaTEIbHOCTH, aCCOLUUPYACH C
OTJEJIbHBIMU O0BEKTaMHU WK cooOmeHusaMu. [Ipu aTom ucnonb3yercs cTaHnapTHOe 0003HAUYEHHE
JUIE KOMMEHTapus - MPsIMOYTOJBbHUK C "3aJIOMJIEHHBIM" MpaBbIM BEPXHUM YIiioM. BHyTpu 3TOro
MPSIMOYTOJIbHHUKA 3aIIMChIBAETCSA TEKCT KOMMEHTAPHS HA €CTECTBEHHOM SI3BIKE.
Ilopsinok BbINOJIHEHHS PadOTHI:
1. V3yuuTh TEOpETHUECKYIO UH(OPMALIUIO.
2. Ha ocHOBe mpuBEAEHHBIX NPUMEPOB PACCMOTPETh OCHOBHBIC INPUHIMIIEI TOCTPOCHUS
JTUarpaMM BapHaHTOB M MOCJIEI0BATEILHOCTH Ha OCHOBE si3bika UML.
3. [lo BBIOpaHHOMY BapWaHTy TIOCTPOHWTH JHArpaMMy BapHAaHTOB HCIIOJIB30BAHUS JUIS
COOTBETCTBYIOITEH HHHOPMAITMOHHON CHCTEMBI.
4. [lo BbIOpaHHOMY BapuaHTy [OCTPOUTH JUArpamMMmy  IOCJEIOBAaTEIbHOCTH  JUIA
COOTBETCTBYIOIEH HHHOPMAITMOHHON CHCTEMBI.
B snexTpoHHOM BHIe 0POPMUTE KpAaTKUN OTYET O BHIMOJIHEHHOM padoTe.
6. CpnaiiTe BBITTOJTHEHHYIO padoTy.

o

®opma npeacTaBiaeHus pe3yabTara:
[TocTpoeHHBIE TMarpaMMebl, OTYET O padoTe.

Kpurepun oueHku:

OTnu4HO - paboTa BBIMOJHEHA OJHOCTHIO, 0€3 OMMOO0K, CCTaH U CJIaH OTYET.

Xopomo - paboTa BBINOJHEHA IOJHOCTBIO, C HE3HAYUTEIBHBIMH OIIMOKAMHU WM
HETOYHOCTSMH, CIENIaH U CAaH OTYET.

VY I0BJIETBOPUTEIHLHO - pab0Ta BHINOJIHEHA HE MOJHOCTHIO, CO HE3HAYUTEIbHBIMH OITUOKAMHU
WM HETOYHOCTSMM, OTYET HE CAeNaH WM cAeNlaH YaCTHYHO.

HeynoBierBopuTeabHO - paboTa HE BBITIOJIHEHA.
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JlabopaTopnasi pa6ora Ne 2 IlocTpoenne tnarpammbl Koonepanum n imarpaMmbi
PasBepTbhiBaHMA U FeHepanus KoAa
Ieab: O3HAKOMUTBCS C€ METONOJIOTMEN MoJenupoBaHus auarpammel Koomnepanuu u
nuarpaMmsl PassepreiBanus Ha ocHOBe si3bika UML

Boinosinus padorty, Bl Oyaere:

ymemb:

- OCYIIECTBIISITH IOCTAHOBKY 33134 10 00paboTke nHpOopMaInu;

- IPOBOJINTH aHAIM3 MIPEIMETHOM 00IacTH;

- OCYIIECTBIISATH BHIOOP MOJICNIM W CPEICTBA MOCTPOCHUS HMH()OPMAIIMOHHOH CHCTEMBI H
MIPOTPAaMMHBIX CPEJICTB.

- IPOEKTUPOBATh U pa3pabaThIBaTh CUCTEMY I10 33/IaHHBIM TPEOOBAHMSM U CIIEHU(DUKALINSIM.

- UCHOJB30BaTh Metoaonoruio s3sika UML ans monenupoBanust auarpamm Koomneparu u
Pa3BepThiBanus

MatepuajbHoe o0ecnedeHue:
[IepcoHaJIbHBIN KOMITBIOTED

3ananmue:
1. O3HaKOMHTBHCS C TEOPETHUUECKUM MATEPHUATIOM.
2. O3HaKOMHUTBCS C METOAOJIOTHEH MOCTPOeHHsI AuarpaMmbl Koonepanuy 1 iuarpaMmbl
PasBepTeiBanus Ha ocHOBE si3b1ka UML.
3. TlocrpoiiTe muarpammy Koomnepamuu 11 BEIOpaHHON WH(GOPMAITMOHHON CHCTEMBI
4. BpImogHUTe  HOCTpOEHHME  auarpammbl  Pa3BepTbiBaHus A BBIOpaHHOM
MH(POPMAITMOHHON CUCTEMBI
5. CpaiiTe BBITIOJTHCHHYIO padoTy.
Kpartkue Teoperuyeckue cBeleHUs:

OCcoOEHHOCTH B3aMMOJICHCTBHS AJIEMEHTOB MOJICITUPYEMOW CHCTEMBI MOTYT OBITh
MpEACTABIECHBl HA  JWarpaMMmax  IOCIENOBAaTEeIbHOCTH M Koomepauuu.  J[marpamma
[IOCJIEIOBATEILHOCTH  CIYKUT JUIS BU3yaIM3alMd BPEMEHHBIX AacleKTOB B3aUMOJEHUCTBUS,
auarpaMma  Koomepanuuy —IpeJHa3HadeHa s crieuu(UKalud — CTPYKTYPHBIX ACHEeKTOB
B3aMMOJAEeHCTBHS.

I'maBHasgs 0cOOEHHOCTH AMAarpaMMbl KOOMNEpallMU  3aKI0YaeTcsi B  BO3MOXXHOCTH
rpaduyecKku TMPEACTaBUTh HE TOJBKO IOCIEAOBATEIbHOCT B3aUMOJEUCTBUA, HO U BCE
CTPYKTYpHBIE OTHOUICHHS MEKy 00bEKTaMH, Y4acTBYIOLIMMU B 3TOM B3aUMO/ICHCTBUU.

[Ipexxne Bcero, Ha auarpaMme KOOMNEpalWd B BUAE MPSMOYTOJbHUKOB H300pakaroTcs
Y4acTBYIOLIME BO B3aUMOACHCTBUU OOBEKTHI, COo/iepKallie uMsa 00bEeKTa, ero KJIacc U, BO3MOXKHO,
3HaueHusi atpuOyToB. [lanee, kak W Ha JUarpamMme KIAcCOB, YKa3bIBAIOTCS ACCOLMAIUU MEXIY
00BEKTaMHU B BUJIE Pa3IMYHBIX COCAMHUTEIbHBIX JUHHM. [Ipu 3TOM MOXHO SBHO yKa3aThb MMEHa
accollMalliu U poJiel, KOTOpbIe UTPAIOT OOBEKTHl B JAHHOM accoluanud. J[OMmOTHUTETbHO MOTYT
ObITh M300pa)KeHbI JUHAMHYECKHUE CBSI3U - MOTOKU cooOmmeHuid. OHU MPEeACTaBISIOTCS Takke B
BUJIE COCAUHHUTENBHBIX JIMHUNA MEXAy OOBEKTaMH, HaJ KOTOPBIMHU pAaCIOJaraeTcs CTpelKa C
yKa3aHWEM  HamlpaBleHUs, HMEHU COOOLIEHHs] U  TOPSJIKOBOIO HOMepa B  OOImIei
MOCIIE0BATEIHHOCTH UHUIHATU3AUN COOOLIEHU.

B ominume oT guarpaMMmel IIOCIEAOBAaTENbHOCTH, Ha JUarpaMMe KOONEpauuu
M300paKalOTCsl TOJBKO OTHOILEHHS MEXKIY OObEKTaMH, WIpAIOIMMHU ONpEeAETCHHbIE POJU BO
B3aumojeicTBun. C Ipyrodl CTOpPOHBI, Ha 3TOM AMAarpaMMe HE YKa3bIBA€TCA BpeMs B BHJIE
OTHENbHOrO u3MepeHus. Iloaromy moCiIenOBaTEeIbHOCTh B3aUMOJEHCTBUN M IapauIEIbHBIX
MIOTOKOB MOXKET OBITh OIpe]esieHa C IMOMOUIbI0 MOPSIKOBBIX HOMepoB. ClieoBaTeNbHO, €CIU
HEOO0XOIMMO SIBHO CIEHU(HUIMPOBATh B3aUMOCBA3M MEXIY OOBEKTaMH B pPEaIbHOM BpPEMEHH,
JydII€ 3TO JIENaTh HA UarpaMMe IOCIEeN0BaTENbHOCTH.
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[ToBeneHne CHUCTEMBI MOXKET OMUCHIBATHCS HA YPOBHE OTICIBHBIX OOBEKTOB, KOTOPHIS
O0OMEHUBAIOTCS MEXAYy COOOW COOOIIEHUSMHU, YTOOBI JOCTUYh HYXHOW IENId WIM PEaTu30BaTh
HEKOTOPbIN cepBUC. C TOUKM 3pEHUS aHATTMTUKA WIH KOHCTPYKTOpPA BaXKHO MPEACTABUTH B IIPOEKTE
CUCTeMBl CTPYKTYPHBIE CBS3M OTACIBHBIX OOBEKTOB Mexay coboil. Takoe craTmdeckoe
MIPEJICTABICHUE CTPYKTYpPhl CHUCTEMBI KaK COBOKYIMHOCTH B3aMMOJCHCTBYIOIIUX OOBEKTOB U
o0ecrieynBaeT Auarpamma Koonepayuu.

Koonepayusa

[Tonsarue xoomneparun (collaboration) sBisiercs onHUM U3 (YHIAMEHTAIBHBIX TOHSATHHA B
si3pike UML. OHO cimyuT nist 0003HauY€HHs MHOXKECTBA B3aMMOJICHCTBYIOIIUX C OMpPEAEICHHOMN
IIETbI0 0OBEKTOB B 00IIEM KOHTEKCTE MOJICTUPYEMOid ciucTeMbl. Llenb camoii Koonepanuu COCTOUT
B TOM, 4YTOOBI CHCHH(PHUIMPOBATH OCOOCHHOCTH pEalM3alMK OTICIBHBIX HanOoJee 3HAYUMBIX
onepauuii B cucreme. Koomepaimusi omnpenenser CTpyKTypy TMOBEICHUS CHUCTEMbl B TEpPMHHAaX
B3aMMOJICMCTBHS YYACTHUKOB 3TOW KOOTIEPAIUU.

Koomnepariust MokeT ObITh TIPE/ICTAaBIICHA HA JBYX YPOBHSIX:

- Ha ypoBHe cnien@uxaiu - nokasbiBaeT poju KJIacCU(pUKaTOPOB U POJIM acCOLUALU B
paccMaTpuBaeMOM B3aUMOJICHCTBUH.

- Ha ypoBHE nprMepoB - yKa3bIBaeT SK3EMILISPBI U CBA3H, 00pa3yIollne OTACIbHbIE POJIH
B KOOIIepaluu.

Jlnarpamma KOOIEpallvy ypoeHA cheyugpukayuu TOKA3bIBACT POJIM, KOTOPbIE HIPAIOT
Y4acTBYIOUIME BO B3aUMOJCHCTBUM JJIEMEHTBL. DJIEMEHTaMH KOOIMepaluy Ha 3TOM YPOBHE
SIBJIIFOTCSI KJIACChl M aCCOLIMAILIMM, KOTOpPbIE 0003HAa4yaroT OTHAEIbHBbIE POJIM KIACCU(PHUKATOPOB U
accolMaluy MEX]ly Y4aCTHUKaMH KOOIIEpalliy.

Jlnarpamma KooIlepallyl YpPoeHA NPUMEpOE TPEACTABISETCS COBOKYIMHOCThIO OOBEKTOB
(3K3eMIUTSIPBI  KJIAacCOB) W CBsI3eH (PK3eMIUISApBI accoruaruii). [Ipu 3TOM CBSI3UM JIOTIOHSIOTCS
cTpenkamu cooOmieHuii. Ha g1aHHOM ypoBHE MOKa3bIBAIOTCS TOJBKO peNieBaHTHBIE OOBEKTHI, T. €.
MMEIOIIUE HETIOCPEICTBEHHOE OTHOIICHHE K pealli3alliy Olepaliy Uin KiaccupukaTopa.

B koomepauuu ypoBHS NPUMEPOB OINPEACIAIOTCS CBOWCTBA, KOTOPBIE TOJKHBI MMETh
9K3eMIUIAPBl Uil TOrO, 4TOOBI y4yacTBOBaTh B Koomepauuu. Kpome cBOHCTB 00BEKTOB Ha
JUarpaMMe KOOIepaly TaKKe YKa3bIBAKOTCS ACCOLMALMM, KOTOPBIE JOJIKHBI UMETh MECTO MEXIY
oObekTamu koormeparuu. [Ipu 3TOM BOBCe HE 00s3aTenbHO HM300pakaTh BCE CBOWMCTBA WM BCE
accolMalMy, TOCKOJbKY Ha JuarpaMMe KOONEpaluu MPUCYTCTBYIOT — TOJIBKO  POJIH
KJIacCU(UKATOPOB, HO HE caMu KilaccupukaTtopsl. TakuM 00pa3oM, B TO BpeMs Kak KJIacCH(PHUKATOP
TpeOyeT MOJHOTO OMMCAaHUS BCEX CBOUX IK3EMIUIIPOB, POJIb KiaccupukaTopa TpeOyeT OMHCaHUS
TOJIBKO T€X CBOMCTB M acCOIMAIlHii, KOTOPbIE HEOOXOIUMBI JUIS Y4aCTUsl B OTJCIBHON KOOIIEPAIHH.

Otcronga BbITeKaeT BakHoe cieactBue. OJHA U Ta K€ COBOKYIMHOCTh OOBEKTOB MOXKET
y4acTBOBaTh B pa3dM4HbIX Koomnepauusx. IIpu 3ToM, B 3aBUCHMOCTH OT paccMaTpUBaeMOM
KOOTIepaIii, MOTYT U3MEHATHCSA KaK CBOWCTBA OTAEIbHBIX OOBEKTOB, TaK M CBSI3U MEXKIYy HHUMHU.
VIMeHHO 3T0 OT/IMYaAeT AuarpaMMy KOONEpaluy OT JUarpaMMbl KJIacCOB, Ha KOTOPOM TOJIKHBI ObITh
yKa3aHbl BCE CBOMCTBA U aCCOLIMAIIMN MEX/1Y JIEMEHTaMH IUarpaMMBbl.

Jluazpamma Koonepayuu ypoeusa cneyupuxkayuu

Koomnepamuss Ha ypoBHe crnenuduKanuu H300paxaercs Ha auarpamMme MyHKTHPHBIM
AITUIICOM, BHYTPH KOTOPOT'O 3alMChIBAETCSl MM 3Toi koomepanuu (puc. 1). Takoe npeacraBneHue
KOOTIepaIllii OTHOCHUTCSI K OTJEIbHOMY BapUaHTy MCIOJNb30BAHMS U JIETAIU3UPYET OCOOEHHOCTU
ero mnociuenyrouieil peanuzauud. CHMBOJI 3JUIMIICA KOOINEpAalMU COEOUHSETCA OTpe3KaMu
MYHKTUPHOM JIMHUM C KaXJbIM M3 YYAaCTHUKOB 3TOM KOONEpPAIMH, B KAUECTBE KOTOPHIX MOTYT
BBICTYIIaTh OOBEKTHI WM Kiacchl. Kaxkaas U3 3TUX MyHKTUPHBIX JTUHUI MOMeYaeTcs poibio (role)
y4acTHHKA. PONM COOTBETCTBYIOT MMEHAM 3JIEMEHTOB B KOHTEKCTE BCEH Koomeparuu. JTH UMEHa
TPAKTYIOTCS KaK MapaMeTphl, KOTOPbIe OTPAHUUYUBAIOT CHEIU(BUKAIINIO HIEMEHTOB MPU JIOO0M UX
MOSIBJICHUH B OTAEJIbHBIX MPEICTABICHUSIX MOJACIIH.
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Puc. 1. OGmee npencTaBiieHue KOOMepanuy Ha quarpaMmMax ypoBHS crenuuKaum

[Ipocroit kimacc Ha aumarpaMme Koolepanuy 00O3Ha4YaeTcsi NpSMOYTOJIBHHKOM Kilacca,
BHYTPH KOTOpPOTO 3alMChIBACTCS CTPOKAa TEKCTa. JTa CTPOKA TEKCTa HAa3bIBACTCS POJIBIO
knaccudukaropa (classifier role). Pons kitaccudukaropa mokaspiBaeT 0COOCHHOCTh UCIIONB30BAHUS
00BEKTOB jJaHHOrO Kiacca. OOBIMHO B NPSMOYTOJILHUKE TOKa3bIBACTCS TOJBKO CEKIUS WMEHHU
KJIacca, XOTs HE MCKIII0YAaeTCsl BO3MOXKHOCTD YKa3aHHUs CEKIMH aTpUOYTOB U OIEPAITHiA.

Crpoka TekcTa B MPSMOYTOJIbHHUKE JI0JKHA UMETh CIeIyromuid popmar:

'/'" <Wmsa ponu knaccugpukaropa> "' <Mms knaccugpukaropa>

[":' <Wms knaccudukaropa >]*

3necy Ums knmaccudukaTopa, €ciid 3T0 HEOOXOAMMO, MOXKET BKJITIOUYATh MOJHBIM MyTh BCEX
BJIOXKEHHBIX MakeToB. [Ipy 3TOM OJHMH MakeT OT APYroro OTAENSeTCS JBOMHBIM aBoeTodneM "::".
Ecnu He BO3HMKAET Iy TaHUIIBI, MOXXHO OTPAHUYUTHCS YKa3aHUEM TOJIBKO OJIFDKAMIIEro U3 MaKeToB,
KOTOpOMY NpPHHA/UIEKUT JaHHas Koomepanus. CumBon "*" mnpumeHsieTcss Uisl  yKa3aHUs
BO3MOKHOCTH HTEPATUBHOT'O TIOBTOPEHHSI UIMEHH KIacCU(PUKATOPA.

Ecmn xoomeparmsi nomyckaeT 0OOOMIEHHOE IMPEACTaBICHHE, TO Ha JUarpaMmax MOTYT
OBITh YKa3aHbl OTHOIIEHHUSI 0000IIEHHS] COOTBETCTBYIOIINUX AJIEMEHTOB. DTOT CIIOCOO MOXET OBITh
WCTIOJB30BaH YIS OTPEACICHUST OTIACIBHBIX KOOMEpalHidi, KOTOPhIE SBIISIOTCS, B CBOKO OYepellb,
YaCTHBIM CIIy9aeM HWIIM CIIeIHalu3aleid Apyrod Koomeparuu. Takas cuTyanust m300pa)kaercs
OOBIYHOM CTpenkoi 0000IIeHNs, HAIPaBIEHHOW OT CHMMBOJA JOYEpHEll Koolepaluu K CHMBOIY
koonepanuu-npenka (puc. 2). Ilpm sToM ponm JOYEpHHX KOOMEpAWi MOTYT OBITh
CIICLMATU3AMSAMU POJIEH KOONEpalnil-IIPEIKOB.
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Puc. 2.I'padmyeckoe wu300pakeHHUE OTHOIICHHS OOOOIIEHUS MEXAY OTICIbHBIMH
KOOTepalusiMu ypOBHS crielrpukanuu

B otmenpHBIX ciyd4asx BO3HMKAaeT HEOOXOAMMOCTh SIBHO YyKazaTb TOT (hakT, 4YTO
KooTepanus SBISeTCS peaau3alueii HeKOTOpOH omepanuu Wik KiacCupHuKaTopa. DTO MOXKHO
MIPEICTaBUTh OJIHUM U3 JABYX CIIOCOOOB.

Bo-niepBbIX, MOXKHO COEAMHUTH CUMBOJI KOOMEpAIMH MyHKTUPHOW JIMHUEH CO CTPEIKOM
0000IIeHNsT ¢ CHMBOJIOM KJacca, pealu3alli0 Olepalud KOTOpPOoro crnenuduuupyer IaHHas
koomepanus (puc. 3, a). Tak, eciiu B kauecTBe Kjacca paccMOTpeTh "3aka3 Ha MOKYIKYy ToBapa', y
KoTOoporo wumMeercs omepauus "odpopMmuth 3aka3 (), TO ee peadu3almUs MOXKET ObITh
cnenuduIpoBaHa B (opMe KOOIEpaIHH.
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Puc. 3. CiocoOsl mpecTaBiIeHus: KOONEpaIiH, KOTOpasi pealn3yeT ONepaIio Kiacca

Bo-BTOpBIX, MOXXHO MPOCTO W300pa3UTh CHMBOJI KOOIEPAIlii, BHYTPU KOTOPOTO yKa3aTh
BCI0O HEOOXOAMMYI0 MH(OPMAIKIO, 3alMCAaHHYIO0 N0 ONpEIENCHHBIM NpaBwiaM (puc. 3, 6). Otu
[paBWjia ONpeAestoT (opMar 3alucu HMEHM KOONEpaluu, I0Cie KOTOpPOro 3aluChIBatOT
JIBOETOYME U UM KJIacca. 3a UIMEHEM KJjiacca CielyeT JBOMHOE JBOETOUYHE U UMl OIlEPALIHH.

[TonobHoe oOiiee mpencTaBiaeHUEe KOOMEpalMi Ha YPOBHE CHELM(PHUKAUN HUCIOIb3YETCS
Ha HAYaJIbHBIX JTamax NpPOEKTHPOBAaHHWsA. B mocrmemyromeM Kaxaas W3 KOOIEPAIlUil MOMIEKUAT
JeTaln3allid Ha YPOBHE IPHMEPOB, HAa KOTOPOM pAcCKPBIBAETCS COJIEpKAHWE U CTPYKTypa
B3aMOCBS3€il €€ JIEMEHTOB Ha OTHENbHOW auarpaMme koomepaiuu. [Ipm sTom B KauecTBe
AIIEMEHTOB JIMarpaMMbI KOOTIEPAIIMH BBICTYIIAIOT OOBEKTHI U CBSI3H, IOTIOJIHEHHBIE COOOIIEHUSIMH.

Oovexmul

OOBEKTHI SBJISIOTCS OCHOBHBIMH 3JICMCHTAMH WM Tpa@UUYeCKUMH NPUMHTHBAMH, W3
KOTOPBIX CTPOMTCS JAMarpamMma KoOTepallid Ha ypoBHe mpumepoB. J[lms rpaduyeckoro
M300pakeHNs] 0OBEKTOB UCIIOIB3YETCS TAKOH jK€ CHMBOJI TIPSIMOYTOJIBHUKA, YTO U JUTSI KJIACCOB.

OObexT (object) ABIAECTCS OTASTBHBIM IK3EMIUISIPOM Kilacca, KOTOPBIN CO3/IaeTCsl Ha dTare
BBITIOTHEHUST TporpaMMbl. OH MOXET WMETh CBOE COOCTBEHHOE WMSI M KOHKPETHBIC 3HAYCHUS
aTtpuOyToB. [IpuMeHnTETHEHO K 00BbEKTaM (opMaT CTPOKH KiIacCU(PHUKATOpA JOMOIHIETCS UMEHEM
00BeKTa 1 MpuoOpeTaeT CASAYIOMUMA BUI (IPH 3TOM BCsI 3aITUCh IMOYCPKUBACTCS):

<Uwms obbekTa>"/' <Mms ponu knaccupukatopa™> ":' <Mims kmaccudukaropa™>

[":' <Wmsa knaccudukaropa >]*

3nece Wmsa ponum kiaccudukatopa MOKET HE YKa3blBaThCsa. B 3TOM ciiydae OHO
UCKJTIIOYAaeTCs U3 CTPOKU TEKCTa BMECTE C MOCIEAYIOIUM JBOoeTouueM. VMsi poiau MOXKeT ObITh
OIyIIEHO B TOM Cllydae, €CJIM CYIIECTBYET TOJIbKO OJHA POJib B KOOMEPALUH, KOTOPYIO MOTYT
urpatb 00BEKTHI, CO3JaHHbIE HAa 0a3e ATOro Kiacca.

Takum o6pa3zoM, U1t 0603HaYeHHS POJU KiIacCu(pUKaTopa TOCTATOUYHO yKa3aTh 00 UM
KJ1acca (BMECTE C JBOETOYMEM), JTUOO MM posid (BMECTE C HAKIOHHOW 4epToil). B mpormBHOM
clly4ae IpsIMOYTOJbHHUK Oy/leT COOTBETCTBOBATH OOBIYHOMY Kjaccy. Eciu poib, KOTOPYIO JOJIKEH
urpatb 00BEKT, HACIEAYETCSI OT HECKOJIbKUX KJIACCOB, TO BCE OHU JOJDKHBI OBITH YKa3aHbI SBHO U
pa3nenaTbes 3amsTon U IBOSTOUNEM.

Bo3MoxHbIe BApHAHTHI 3aIIMCH CTPOKH TEKCTa B MPSIMOYTOJIbHUKE 00BEKTA.

: C - aHOHMMHBIN 00BEKT, 00pazyemblii Ha ocHOBE kiacca C.

/ R - aHOHMMHBIM 00BEKT, UTPArOIIKi poiib R.

/ R : C - aHOHUMHBIH 00beKT, 00pa3yeMblii Ha ocHOBe kiacca C u urparomumii posis R.

O /R - o6bekt ¢ umenem O, urpatomuii posb R.

O : C - obobekt ¢ umenem O, oOpaszyemblii Ha ocHoBe Kiacca C.

O /R : C - obbekr ¢ umenem O, obpasyembiii Ha ocHOBe kiiacca C u urparomuii pois R.

O unu - 00bexT ¢ umeneM O.

O : - "o0bexT-cupoTa" ¢ umenem O.

/ R - ponb ¢ umenem R

: C - aHoHMMHas pouib Ha Ga3e kiacca C.

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

OTtnenbHBIE TPUMEPHI M300pakeHHUS OOBEKTOB W KIACCOB Ha JaUarpamMme KOOIeparuu
MIPUBOJIATCS HA CIEAYIONIEM pUCYHKE (puc. 4).
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Puc. 4. Ilpumepsl pa3inyHbIX BapuaHTOB 3allUCH UMEH OOBEKTOB, POJEH M KJIaccoOB Ha
IrarpaMMax Koorepanuu

Ha (puc. 4, a) o6o3HaueH OOBEKT ¢ MMEHEM "KIMEHT", UTParoIuii pojb "HHUIIUATOP
3ampoca". Ha (puc. 4, 6) mokazaHo 00O3HaUYECHHWE AaHOHUMHOTO OOBEKTa, KOTOPBIM HUTPAET POJIb
MHUIIATOpa 3ampoca. B 000ux ciydasx HE yKa3aH KJIacC, Ha OCHOBE KOTOPOTO OyayT CO3[aHbI ATH
00bekThl. O003HaYeHHE Kiacca MPUCYTCTBYET B CIEIYIOIIEM BapHaHTe 3anucu (puc. 4, B), IpudeM
00BEKT TaKKe aHOHUMHBIH.

[IpuMeHUTENPHO K YPOBHIO CcreHU(UKAIMK Ha JAdarpaMmax KOONepalid MOTYT
MPUCYTCTBOBATh UMEHOBAHHBIE KJIACCHI C yKa3aHHEM POJIM Kjacca B Koomepanuu (puc. 4, T) wWin
QHOHUMHBIE KJIACChl, KOTJa YKa3bIBae€TCs TOJBKO ero posib (puc. 4, m). [locnemnuii cmydaii
XapakTepeH ISl CUTYalluH, KOTJa B MOJEIH MOTYT IPUCYTCTBOBATh HECKOJIBKO KJIACCOB C UMEHEM
"Knuent", moatomy TpebyeTcs sIBHO yKa3aTh MMs COOTBETCTBYIOIIEro naketa basa nanueix (puc. 4,
e).

Mynomuo6vexm

MynpTno0nexT (multiobject) mpencrasisier co0oil 11e10€ MHOKECTBO OOBEKTOB Ha OJHOM
W3 KOHIIOB accormanuu. Ha muarpamme kxoomepamun MyJIbTHOOBEKT HCIONB3YETCS UIS TOTO,
9YTOOBI MOKAa3aTh OMEpalui W CUTHAJIbI, KOTOPbIE apecOBaHbl BCEMY MHOXECTBY OOBEKTOB, a HE
TOJIBKO OAHOMY. MynbTHOOBEKT H300paxkaercss OBYyMsS HPSIMOYTOJbHUKAMH, OJWH W3 KOTOPBIX
BBICTYIIAET M3-3a BEPXHEH MpaBON BEpHIMHBI Apyroro (puc. 5, a). [Ipu 3TOM cTpenka cooOmeHus
OTHOCHUTCSI KO BCEMY MHOXECTBY OOBEKTOB, KOTOpPhIE O0O3HAYAIOT JaHHBIA MyJbTH-00BEKT. Ha
auarpaMme  KOoIepalMd MOKET ObIThb SBHO YyKa3aHO OTHOILIEHHE KOMIIO3MIIMU MEXAY
MYJIbTHOOBEKTOM U OTACIBHBIM 0OBEKTOM M3 €r0 MHOXKECTBA (puc. 5, 0).

MynuTHOSREKT l Cepaep .

(a)

(©)

Puc. 5. I'padmyeckoe nzobpaxeHne MyIbTHOOBEKTOB Ha TUarpaMMe KOoIepaluu

Axmuenustii 00vexkm

B xontekcre s3pika UML Bce OOBEKTBI NEIATCS HA JIBE KaTErOPUHU: ITaCCUBHBIC H
aktuBHble. IlaccMBHBIH OOBEKT oOmepupyeT TOJIbKO JAaHHBIMH M HE MOXET WHUIUHPOBATH
NESITeNbHOCTh [0 YOPaBIEHUIO JAPYrUMU oObekTaMu. OJHAaKO MacCUBHBIE OOBEKTHI MOTYT
MOCHUIATh CUTHAJIBI B MPOLIECCE BHIMOIHEHUS 3aPOCOB, KOTOPHIE OHU MOIYYatoT.

AKTHBHBII 00BbeKT (active object) umeer cBOI0 coOCTBeHHYIO0 HUTH (thread) ympaBneHus
U MOXET WHUIMUPOBATH AEATEIBHOCTh IO YIPaBICHUIO ApyruMH oObekramu. [Ipu sToM mon
HUTBIO IOHUMAETCS HEKOTOPBIM OOJIETYEHHBIN MOTOK YIPABJICHUS, KOTOPBIM MOKET BBHIMOIHITHCS
napajuieNbHO C APYTUMU BHIYMCIUTENBHBIMA HUTSIMHA WIIM HUTSIMU YIIPABICHUS B Mpeienax OAHOTO
BBIYHCIUTENBHOTO MPOIlecca UK MPoIlecca yIpaBICHHUS.

AKTHUBHBIE OOBEKTHl Ha KAHOHWYECKUX JMarpaMmax 0003HA4YaroTcs MPSMOYTOJBHHUKOM C
0osiee MMPOKUMHU TpaHUIIaMU. VHOTIa MOKET OBbITh SIBHO yKa3aHO KJIFOUEBOE CIOBO (TIOMEUYEHHOE
3HaueHue) {active}, 4yTOObI BBIACTUTH AKTHUBHBIA OOBEKT Ha Auarpamme. Kaxaplii aKTHBHBIN
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O00BEKT MOXET MHUIMHPOBATh €IUHCTBEHHYIO HHUTh WJIHM TPOIECC YHPABICHUS U IPEICTABISATH
HCXOJHYIO TOUKY ITOTOKA yIPaBJIEHUS.

Cocmagnoit 06vekm

CocraBHoii 00BEeKT (composite object) WM OOBEKT-KOHTEHHEp MpeaHa3HAYEH JUIS
NpEJCTaBICHUS OOBEKTa, MMEIOUIETO COOCTBEHHYIO CTPYKTYPY M BHYTPEHHHE IOTOKM (HUTH)
yrpasieHus. CocTaBHOM OOBEKT SIBIISETCS IK3EMIUIIPOM COCTABHOIO Kjacca (Kiacca-KOHTelHepa),
KOTOpBIM CBSI3aH OTHOLLEHUEM arperaluy WM KOMIIO3MIMK CO CBOMMH YacTsMHU. AHaJOTHYHbIE
OTHOIIEHHS CBS3BIBAIOT MEXKy COOOI U COOTBETCTBYIOIIHE OOBEKTHI.

Ha nmuarpammax koomepanuu TakKOH COCTaBHOW OOBEKT W300pakaeTcs Kak OOBIYHBIN
00BEKT, COCTOAIINI M3 JBYX CEKIWi: BEpXHEH M HIDKHEH. B BepxHe#l ceKunu 3amuchIBacTCs UMs
COCTaBHOT'O O0OBEKTA, a B HWKHEH - €ro COCTaBHBIC YaCTH BMECTO CIIUCKA ero aTpulOyToB (puc. 6).
[Tpu 3TOM OMyCKaeTCs UMETh B KAY€CTBE YaCTEH APYTHE COCTaBHBIE OOBEKTHI.

a: Window

: Fopu3oHTanbHaa nonoca
NPOKPYTKH

: BepTukanno+an nonoca
DIPOKPYTIN

: PaGouaa o6nacrb

+ CTpoka 3aronoBka

Puc. 6. I'padmnueckoe n3o0pakeHne COCTAaBHOTO 00BEKTa Ha IUarpaMMe KooTepariui

Cesa3u

Ces3p (link) siBiISIETCS 9K3EMIUIAPOM HIIM TTPUMEPOM TTPOU3BOJIBHON accoruaruu. CBs3b
Kak 3emMeHT si3pika UML MokeT uMeTh MecTO MEeXIy AByMs u Oosee oObekTamu. buHapHas CBs3b
Ha JWarpaMMme Koolepaluu H300pakaeTcsi OTPE3KOM TMPsSMOW JIMHUHW, COCAMHSIONIEH 1Ba
MPSIMOYTOJIFHUKA 00BEKTOB. Ha Ka)kIoM M3 KOHIIOB 3TOW JIMHUHM MOTYT OBITh SIBHO YKa3aHbl UMEHA
posiell maHHOM accouuanuu. PamoM ¢ JuHUEN B €€ CpeqHEed 4YacTH MOXKET 3alUChIBATBCA HMSI
COOTBETCTBYIOIIEH acCOIMAIIHH.

CBsi3M HE HMEIOT COOCTBEHHBIX HMEH, TIIOCKOJBKY TIOJHOCTBIO HACHTHYHBI Kak
AK3EMIUISIPBI acconManuu. [pyrumu cioBamu, Bce CBSI3M HA JAUarpamMme KOOIEparuu MOTYT OBITh
TOJIbKO aHOHUMHBIMH M 3aIMCHIBAIOTCS 0€3 ABOCTOUMS Mepel-uMeHeM acconuanuu. s cBs3eil He
YKa3bIBAETCS Takke H KpaTHOCcTh. OHAKO Jpyrue o00O03HAYCHHUS CIEIUAIbHBIX CIydacB
acconuaryu (arperarus, KOMIO3HUIIMs) MOTYT IPUCYTCTBOBATh HA OTACIIBHBIX KOHIIAX CBS3CH.

Cmepeomunol céazeil

CBs13b MOXKET UMETh HEKOTOPBIE CTEPEOTHIIBI, KOTOPBIEC 3aIMCHIBAIOTCS PSJIOM C OJTHUM M3
€€ KOHIIOB U YKa3bIBAIOT HA OCOOCHHOCTh peanu3ainuu JaHHou cBs3u. B s3pike UML ans aToi nenu
MOTYT HCIIOJIb30BAThCSI CIAEAYIONINE CTEPEOTHUIIBI:

"association” - accoruanus (MpenosaracTcs Mo yMOJYaHUIO, TTOATOMY 3TOT CTEPEOTHII
MO>KHO HE YKa3bIBaTh).

"parameter” - mapamerp Mmerona. CoOOTBETCTBYIOIIMN OOBEKT MOMKET OBIThY TOJBKO
napaMeTpoM HEKOTOPOro METO/a.
"local" - nokampHas mepemenHas Merona. Ee o0iacTh BUAMMOCTH OrpaHHYCHA TOJIBKO

COCETHUM OOBEKTOM.
"global” - rnobGanpHas mepemenHas. Ee o0imacTh BUAMMOCTH PACIPOCTPAHSIETCS Ha BCIO
JMarpaMMy KOooIlepaluu.
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"self - peduexcuBHas cBs3p 00bEKTAa C caMHM COOOM, KOTOpas JOIyCKaeT mepenady
00beKTOM cooOmeHusi camomy cebe. Ha pamarpamme xoomepamuu pediaekcHBHas —CBSI3b
n300paXkaeTcs neTyieil B BepXHel 4acTu MpsIMOYTOJIbHUKA 00BEKTa.

Coobuwienusn

[Ipuy mocTpoeHMM JAMAarpaMMmbl KOOMEpalHuHh  COOOIICHHUs UMEIOT  HEKOTOpBIE
JIOTIOJIHUTENbHBIE CeMaHTH4Yeckue ocobeHHocTu. CooOlieHne Ha JaMarpaMMme Koolepauuu
cenu(UIIpyeT KOMMYHHKAIMIO MEXTY ABYMSI OOBEKTaMH, OJUH U3 KOTOPBIX MEPENacT APYyroMy
HEKoTOpyto HHpopmanuto. [Ipu 3ToM mepBeIii OOBEKT 0XKHUAAET, YTO TOCIIE MOTyUSHHS] COOOIICHUS
BTOPBIM OOBEKTOM IIOCIIEAYET BBINOJIHEHHE HEKOTOpOoro neiictBus. Takum o0Opa3oMm, MMEHHO
cooOIIeHne SBISETCS MPUYMHON WM CTHMYJIOM JUIsl Hayajla BBIIOJIHEHHS ONEpaIfii, OTIIPaBKU
CHTHAJIOB, CO3/IaHUSl W YHHYTOXCHHS OTACIHHBIX O00BEKTOB. CBs3b 0OOECHeuMBaeT KaHAJl s
HAIPaBJICHHON Tepeaadyu COOOIIEHUH MEXIy OOBEeKTaMH OT OOBEKTa-HCTOYHHKA K OOBEKTY-
MOy YaTeio.

Y

(a) (e

(6) )

Puc. 7.T'paduueckoe wu3o0pakeHHE pA3JIMYHBIX THUIOB COOOIICHUH Ha JguUarpamme
KOOTIEpaIuu

Coobmienust B s3pike UML Taxke cnennuuupyroT poiii, KOTOpbIE UIparoT OOBEKTHI -
OTMPABUTENHh U TONy4YaTesb cooOmieHusi. CooOmeHns: Ha quarpaMme Kooreparuu n300pakaroTcs
MTOMEUYEHHBIMH CTPEJIKaMU DSIIOM (BBIIIE WM HUXKE) C COOTBETCTBYIOUIEH CBS3bIO WM POJIBIO
acconmanuu. HampaBieHHWe CTpenKd yKa3blBaeT Ha TOJIydYaTelss cooOIneHus. BHemmHuit Bup
CTPENIKH COOOIIEHUS] WMEeT OIpeIeNieHHbIH CMBICI. Ha pamarpaMmax KooTepamud MOXKET
HCIIOJIb30BATHCS OJMH U3 YETHIPEX THIIOB CTPEIIOK [T 0003HaUCHHsI COOOIeHM (puc. 7):

CrutonrHasi TUHUS ¢ TPEYTOJIBHOU CTPENKoM (puc. 7, a) 0003HavaeT BHI30B MPOLIETYPHI UITH
JPYTOro BIIOKEHHOI'O IOTOKa ymOpaBiieHUs. MoxeT ObITh TakXke HCIOJIb30BaHA COBMECTHO C
napajuieibHO aKTUBHBIMH OOBEKTaMH, KOTJa OJMH U3 HUX IEepelaeT CUTHAN U 0XKUIAET, MOoKa He
3aKOHYUTCS HEKOTOpas BJIOXKEHHasl IOCJIeqoBaTeIbHOCTh JAelcTBUA. OOBIYHO Bce Takue
COOOIIEHUsI SBJSIOTCS CHUHXPOHHBIMHM, T. €. HMHHUIMHUPYEMBIMH [0 3aBEPLICHUU HEKOTOPOI
JEeSITeIbHOCTU WUJTH MPH BBINOJIHEHUH HEKOTOPOTO YCIOBUSI.

CmromrHass nuHHS ¢ V-00pasHoit cTpenkoil (puc. 7, 0) o0Oo3HAa4aeT MPOCTOM TOTOK
yopasnenus. Kaxkpas Takas cTpeika u3o0pakaeT OJUH 3Tal B IOCJIEI0BATENIbHOCTH IOTOKa
ynpasiieHuss. OObIYHO BCE TaKhe COOOIICHHUS SABIISIOTCS ACHHXPOHHBIMHU.

CrutonrHast JMHHUSL € TONYCTPENKOW (puc. 7, B) HCHONB3yeTcs JUisi 00O3HAYCHUS
ACHHXPOHHOTO TMOTOKa ympaBieHus. CoOTBETCTBYIOIIME COOOIIEHUs (QOPMUPYIOTCS B
MIPOU3BOJIbHBIC, 3apaHee HE U3BECTHbIE MOMEHTHI BPEMEHH, KaK MPABUJIO, aKTUBHBIMU OOBEKTAMHU.
OObIYHO COOOIIEHUA OSTOr0 THUMA SBISIFOTCS HadajdbHBIMU B TIOCJIEIOBATENILHOCTH IOTOKA
yIpaBIeHUS U Yallle BCEr0 HHUIUUPYIOTCS aKTEpPaMH.

[Tynktupnas nunusa ¢ V-oO0pa3Hoi cTpenkoi (puc. 7, r) o003Ha4aeT BO3BpPAT U3 BHI30BA
npoueaypsl. CTpeKH 3TOro TUIA 3a4acTyl0 OTCYTCTBYIOT Ha IMarpaMMax KOOIEpaluu, MOCKOIbKY
HESIBHO MPEAINOaraeTcs UX CyIlIeCTBOBAHUE TOCIEe OKOHUAHUS Mpollecca aKTUBU3AIMU HEKOTOPOU
JeSITeIbHOCTH.

Ilpumep nocmpoenus ouazpammol Koonepayuu

B kadecTtBe mpHMepa paccMOTpPUM TMOCTPOEHHE AMArpaMMbl KOOTEpaIu IS
MO/JIEIMPOBaHU Mpoliecca Tene(OHHOT0 pa3roBopa ¢ UCHOIb30BaHUEM OOBIYHOH TeaepOoHHOM! ceTH
OObekTaMH B 3TOM MpHMeEpe SBISIOTCSA aBa aboHeHTa a U b, aBa TenedoHHBIX ammaparta ¢ U d,
KOMMYTAaTop M caM pasroBop Kak 00BeKT mojenupoBaHus. [Ipu 3ToM Kak KOMMyTaTtop, Tak U
Pa3roBOp SABISIFOTCS aHOHUMHBIMU O0BEKTaMHU.
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Ha nayanmpHOM 3Tame u300pa3uM Bce OOBEKTHI M CBSA3M MEXKIYy HHMH Ha JHarpamme
KOOTIepallii TMPU TIOMOINHA COOTBETCTBYIOIIUX 0003HaudeHwWil (puc. 8). 3amMeTuM, 4YTO MEPBBIMA
Tesie()OHHBIN anmnapaT U300pakeH KaK aKTHUBHBIN OOBEKT, a BTOPOH - KaK MaCCUBHBIN.

Kommymamop
¢ Tenedonnud’ d_Tenegousul
Annapam annapam

T

b AlGonenmn

Puc. 8. HawanpHblil (hparMeHT aumarpamMmbl KOOMEpAalWW JUIsl TPUMEpa MOICTHUPOBAHHS
0OBIYHOTO TeNe(OHHOTO Pa3roBopa

B nocnenyromem HeoOxoaumo crenuuUIUpoBaTh BCe CBSA3M HAa ATOM JUarpaMMe, yKaszas
Ha UX KOHIIaX HeoOXoauMyto HHpopmanuio B hopme posieit cBsizeil. JlononHeH bl TakuM 00pa3oM
BApUaAHT JuarpaMMbl Koomepauuu wuzoOpakeH Hike (puc. 9). 3ametum, 4To A1 OOBEKTa
"PasroBop" yka3zaHO MOMEYEHHOE 3HAYEHHE {transient}, KOTOPOE O3HAYAET, YTO STOT OOBEKT
CO3/1a€TCs B MPOIIECCe BHITOTHEHHS] 00BEMITIOLIET0 IPOLIecca U YHUUTOXKAETCS 10 €r0 3aBEpIICHHUS.
Hanomuum, uro momeueHHble 3HaueHus (tagged values) sBISIOTCS CTaHIAPTHBIMHU JIEMEHTAMU
s3pika UML.

Kommymamop
NHNA CBR3K SWAHAR CBAIA
e Tapedoumal g Tanegonuui
annapam 2nneapsm

"lacal” P, “ocal*
(Fmemg

bal“
YMBCTHIK PRIFrOBOpE

a_AJonenm b AGoksrm

Puc. 9. pparmenT auarpamMmbl Koorepaiuu, AOTOJTHEHHBIM CTEPEOTUIIAMU POJICH CBSI3EH,
MMEHAMU acCOoIUaIfil U TOMEUEHHBIM 3HAY€HUEM O0BEKTA.

Hakonern, Ha quarpammy Koornepanud HEOOXOAUMO HAaHECTH BCE COOOIIECHHUS, YKa3aB HUX
MOPAZIOK M CeMaHTU4eckre ocoOeHHOCTH. OKOHYATeNnbHBIH (parMeHT AuarpamMmbl KOOIEpaluu
n3o0paxeH Ha puc. 10 u comepXuT, CTpOro roBops, MOJENb KOOIEpaluu TOJIbKO JUIsl Havala
pasroBopa. JTa AuarpaMma MOXET OBITh JONOJHEHa COOOIICHUSIMH, HEOOXOTUMBIMU IS
OKOHYAHMS Pa3roBopa, YTO YMUTATEISAM IIPEUIAraeTCsi BBINOJIHUTh CAMOCTOSITEIBHO B KauyeCTBE
YIOPaKHEHUS.

“giobal® ywacTHix pasrosopa
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5. xommyTeumA (8D}

_Kommymamop

8. EnI3oE a8boMenTalb)
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global® YNACTHIK Pasroacpa ST PearoBope
RN b ABonenm

Puc. 10. OxoHuatenbHBII BapuUaHT AWArPAMMBl KOOTEpAMH Ui MOJICTUPOBAHHS
TenedOHHOTO pa3roBopa

Eciu  B3aumopneiicTByromue OOBEKThI 00pa3yroT MEXIy CcOOOM pa3IUyHbIE THIIbI
OTHOIIEHM-accounanuii (KOMIO3UIMS, arperamusi), TO JuarpamMma KOOIEpaluu OKa3bIBaeTCs
He0OXOUMBIM TMPEACTABICHUEM MOJIENIN Ha BCEX €€ YPOBHSX.

Jnarpamma Pa3BepTeiBaHusL.

Ouznyeckoe NPEJCTaBICHUE MPOrpaMMHONM CHCTEMbl HE MOXKET ObITh IOJIHBIM, €CIIU
OTCYTCTBYET MH(OpMalMg O TOM, Ha KaKoW MmiaTgopMe M Ha KaKMX BBIYMCIUTENBHBIX CPEICTBAX
oHa peanu3zoBaHa. KoHeuHo, ecnu pa3palaThiBaeTcs NpOCTas MpPOrpaMMa, KOTOpas MOKET
BBITIOJIHATHCS JIOKAJIbHO Ha KOMIIBIOTEPE MOJIb30BATENsl, HE 33JACUCTBYSl HUKAKUX NMepU(epuitHbIX
YCTPOICTB M pecypcoB, TO B 3TOM cllyuyae HET HEOOXOIUMOCTH B pa3paboTKe JOMOJHUTEIbHBIX
Jarpamm.

B cnyuae pa3paboTKu CIOXKHBIX IPOTPAMMHBIX CPEJICTB CYIIECTBYET PsAJl OCOOEHHOCTEMH:

- CIIOKHBIE MPOrpaMMHBIE CHUCTEMBI MOTYT PEalIi30BBIBATHCS B CETEBOM BapUaHTE Ha
Pa3IMYHBIX BBIUMCIUTENBHBIX IJIATPOpMax U TEXHOJOTHUSX JOCTyNMa K paclpeleleHHbIM 0a3zaM
MaHHBIX. Hamuuue JIOKambHOW KOPIIOPAaTHBHOM ceTH TpeOyeT pemIeHHs I11eJIoro KOMILUIEKca
JIOTIOJIHUTEIBHBIX 3a/1a4 M0 PALlMOHAIBHOMY Pa3MELIEHUI0 KOMIIOHEHTOB IO y3JIaM 3TOH CeTH, YTO
orpezaensieT OOy MPOU3BOIUTEIBHOCT IPOTPAMMHON CUCTEMBI.

- UHTerpamus MporpaMMHON cuctembl ¢ HHTepHETOM ompenenser HeoOXOIUMOCTb
pElIeHUs JOMOJHUTENBHBIX BOMPOCOB MPHU MPOECKTUPOBAHUM CUCTEMbI, TaKUX KakK obOecreuyeHue
0€30MacHOCTH, KPHUNTO3AUIMIIEHHOCTH M YCTOMYMBOCTH JOCTyNna K HHOpManuu s
KOPIOPATUBHBIX KJIMEHTOB. DTH aCHEKThl B HEMAJION CTEMEHH 3aBUCAT OT pealu3alliy MpPOeKTa B
dbopMe (u3MUECKH CYLIECTBYIOIIUX Y3JIOB CHUCTEMBbl, TaKUX KaK CepBephl, padouyue CTaHIUH,
OpaHAMay’phl, KaHAIIbI CBSI3U U XPAHUIIUIIA JaHHbBIX.

- TEXHOJIOTHH JIOCTYIa ¥ MAaHUITYJIMPOBAHUS JaHHBIMU B paMKax oOmIeil cxembl "KIMEHT-
cepBep" Takke TpeOyrOT pa3MmemieHuss OonpIuX ©0a3 JaHHBIX B Pa3IMYHBIX CErMEHTax
KOPIIOPaTUBHOW CETH, HMX PE3EPBHOTO KOMUPOBAHUS, AapXUBUPOBAHUS, KIIIMPOBAHUS JIJIs
obecrieueHuss HEOOXOJMMOI TPOU3BOJUTENHLHOCTH CHUCTEMBI B II€JIOM. OTH AacHEeKThl TaKXKe
TpeOyIOT BU3YAIbHOIO MPEACTABICHUS C LIETI0 CHEIU(PUKAIUU TPOTPAMMHBIX M TEXHOJIOTUYECKIX
0CcOOEHHOCTEN peanan3aly pacipeaeeHHbIX apXUTEKTYP.

IlepBoit u3 auarpamMm (GpU3MYECKOTO MPEACTaBICHUS SBISETCS JTUarpaMMa KOMIIOHEHTOB.
Bropoii ¢opmoil ¢u3nueckoro mnpeacTaBIeHUs MNPOrpaMMHOM CHUCTEMbI SBIISETCS JAuarpamma
pa3BepTbIBAHMA (CHMHOHUM - IuarpaMma pasmerieHus). OHa mpuMeHsieTcs Ui NpeAcTaBIeHUs
obmell KOH(MUIypallMd W TOMOJOTMU paCHpeieleHHOW NPOrpaMMHOM CHCTEMBI M COAEPIKUT
pacnpefeieHue KOMIIOHEHTOB IO OTAEIbHBIM Yy3laM cucTeMbl. Kpome Toro, auarpamma
pa3BepThIBaHMs I[OKa3blBA€T HaIWuMe (U3NYECKUX COEAMHEHUH - MapIIpyTOB Ieperadu
nHpOpPMAaLIUK MEXIY alnapaTHbIMU YCTPOCTBaMU, 3a1eiICTBOBAaHHBIMH B PEATH3allUl CUCTEMBI.
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Juarpamma pas3BepTbIBaHUS IIpeJHA3HAaYeHa Il BU3YyaJIM3alMd DJIEMEHTOB WU
KOMIIOHEHTOB MPOTPaMMBbI, CYIIECTBYIOUIUX JIMIIb Ha 3Tamne ee ucrnoiHeHus (runtime). [Ipu sTtom
IIPEJICTABIISIIOTCS. TOJIBKO KOMIIOHEHTBI-3K3EMIUIAPBl IPOrPAaMMBI, SIBJISIOLIMECS HCIOJHUMBIMU
¢aitnamMy WM AMHAMHUYECKUMH OHOIMOoTeKamMu. Te KOMIIOHEHTHI, KOTOPBIE HE HCIIONb3YIOTCS Ha
JTalle UCIOJHEHUS, Ha JuarpaMMme pa3BepTbIBaHUS HE IIOKa3blBalOTCS. Tak, KOMIIOHEHTBHI C
HCXOJHBIMU TEKCTAMU IIPOrpaMM MOT'YT IPUCYTCTBOBATh TOJIBKO Ha AMAarpaMme KOMIOHEHTOB. Ha
JarpaMme pa3BepThIBaHUSI OHU HE YKa3bIBAIOTCA.

JlmarpamMmma pa3BepTHIBAaHHS COJEPKUT TpaduuecKkue H300paKeHUs MPOIECCOPOB,
YCTPOWCTB, IIPOLIECCOB M CBS3eM MeXJy HMMU. B ommume OT jamarpamMm  JIOTHYECKOIO
IIpEJICTaBJICHMS], TMarpaMMa pa3BepThIBaHUS SIBISETCS €AMHOM JJIi CUCTEMBI B LIEJIOM, ITOCKOJIBKY
JIOJDKHA BCELIEJIO OTPa)KaTh OCOOCHHOCTH €€ pealu3aluy. JTa Juarpamma, 1o CyTH, 3aBepllaeT
nporiecc OOAIT it KOHKPETHOM MPOTrPaMMHOMN CHCTEMEBI U €€ pa3paboTKa, KaK MPaBHIIO, SBIISETCS
MOCJIEHUM 3TaNoM clieu(pUKaALUKA MOJIEIH.

Wrak, nepeuncium 1enu, npeciaeayemsle pu pa3paboTKe 1uarpaMMbl pa3BepThIBaHUS:

1. Onpenenuts pacnpesesneHne KOMIOHEHTOB CUCTEMBI 110 €€ (PU3NYECKUM Y3JIaM.

2.1loka3aTh (pu3HUECcKHe CBSA3H MEXYy BCEMH Y3JIaMU PEAIN3allii CUCTEMBI Ha dTare
€€ MCIIOJIHEHHUS.

3.BbIsiBUTH y3KHE MecTa CHCTEMBI W PEKOH(UTYpHUPOBaTh €€ TOMOJOTHIO JIIs
JOCTUKEHHS TpeOyeMoi MPOU3BOIUTEIILHOCTH.

s obGecrieyeHust 3TUX TpeOOBaHWI JAMarpaMMa pa3BepThIBaHUS pa3pabaTbIBaeTCs
COBMECTHO CHCTEMHBIMHM aHAJMTUKAMH, CETEeBbIMM HH)KEHEpaMH U cucrteMoTexHukamu. Jlanmee
PaccMOTPHUM OTAENIbHBIE AIEMEHTHI, U3 KOTOPhIX COCTOSIT IMarpaMMbl pa3BepThIBAHHUS.

Y3en

V3en (node) mpencraBisieT coOOW HEKOTOPHIA (U3UYECKH CYIIECTBYIOMIUNA DIIEMEHT
CUCTEMBbI, 00JIaAaloMUi HEKOTOPHIM BBIYMCIUTENLHBIM pecypcoM. B kauecTBe BBHIYMCIUTEIHLHOTO
pecypca y3la MOXET paccMaTpuBaThCS HalW4Me [0 MEHBbLIEH Mepe HEKOToporo obbeMa
AMIEKTPOHHOW WJIM MAarHUTOONTHYECKOW MaMATH W/WIH Tporeccopa. B mocimemHeit Bepcuu si3bIka
UML nonsTHE y37a pacIIUpPEHO W MOXET BKIOYaTh B C€€0sl HE TOJIBKO BBIYHCIHUTEIbHbBIC
yCTpoiicTBa (ITPOLIECCOPBI), HO U IPyrUe MEXaHUUYECKUE WM AJIEKTPOHHBIE YCTPOICTBa, TaKue Kak
JNaTYUKU, TPUHTEPBI, MOJIEMBL, IU(POBBIE KaMEPbI, CKAHEPHI U MAHUITYJISITOPDI.

I'padudeckn HA AmarpamMmmMe pa3BepThIBaHHS y3ell H300pakaeTcss B (opMe TpexXMepHOro
Ky0Oa. Y3en uMeeTr cOOCTBEHHOE UMsl, KOTOPOE YKa3bIBaeTCs BHYTPH 3TOT0 rpapuuecKkoro CHMBOIA.
CaMu y37BI MOTYT HpPEICTAaBISITbCS Kak B KadecTBe TUIOB (puc. 1, a), Tak U B KauecTBe
IK3eMILIIPOB (puc. 1, 0).

0 -~ P -~
Cepaep iDpnaTep HP '
LJ1100 ’
(a) 6)

Puc.1. I'paduueckoe n3obpaxkeHue y3ia Ha JuarpaMmme pa3BepThIBAaHUS

B nepBom citydae ums y3na 3anuchiBaeTcs 6e3 MOAUEepPKUBAHUS U HAYMHAETCA C 3arJIlaBHOM
OykBbl. Bo BTOpOM MM$ y31a-3K3eMILIIpa 3alUChIBACTCA B BUJIE <uMs y371a ;' uMa Tuna yzna>. Ums
THUIIA y3J1a YKa3bIBAeT Ha HEKOTOPYIO Pa3HOBUIHOCTH Y3JIOB, IPUCYTCTBYIOMINX B MOJICIH CUCTEMBI.

Hanpumep, anmapatHas 4acTh CHUCTEMbI MOXET COCTOSITh U3 HECKOJIBKHUX MEPCOHATIBHBIX
KOMITBIOTEPOB, KaXKIbII1 M3 KOTOPBIX COOTBETCTBYET OTIEIBHOMY Y3IIy-3K3EMIULIPY B MOJEIH.
OnHako BCE ATH Y3JBI-DK3EMIUISIPBl OTHOCATCSA K OJHOMY THIY y3J0B, @ UMEHHO Y3]Iy C UMEHEM
tuna "llepconanbubiii kommnetotrep". Tak, Ha TMpeaCTaBIEHHOM BhIIIe pUcyHKe (pHc. 1, a) y3en ¢
nmeneM "CepBep" OTHOCHTCS K 00lIeMy THUIy M HMKaK He KOHKpeTH3upyercs. BTopoii ke y3en
(puc. 1, 6) sBNSIETCS AHOHUMHBIM y3JI0M-IK3EMILIIPOM KOHKPETHON MOJIENH MIPHHTEPA.

Tak ke, kKak ¥ Ha AMAarpaMMe KOMIIOHEHTOB, M300pa)KEHUS Y3JI0B MOTYT PacIIUPSTHCS,
9TOOBl BKJIIOYUTH HEKOTOPYIO JOMOJHUTENbHYI0 HHGOpManuw o crenudukanuu yi3ma. Ecnu
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JONOJTHUTEIbHAS MHPOPMALIUS OTHOCHTCS K UMEHH y3J1a, TO OHA 3alMChIBACTCS MOJ STHM UMEHEM
B (popme MOMEdeHHOTO 3HAYCHUSI.

Eciu HeoOXoauMo $IBHO yKa3aTb KOMIIOHEHTBI, KOTOPBIE Pa3MEIAIOTCsl Ha OTIEIbHOM
y3le, TO 3TO MOXHO cjAeiarh JByMs crocobamu. IlepBelii M3 HHX MO3BOJSET pa3ACiHUTh
rpaduyecKuii CUMBOJI y37la Ha JIB€ CEKIIMM TOPU3OHTAIBHON JMHWUEH. B BepxHed cekuuun
3aIMCBIBAIOT MMSI Y314, @ B HUDKHEH CEKIIMU - pa3MeleHHbIC Ha ATOM y3Jie KOMIIOHEHTHI (pHC. 2, a).

Bropoii cmoco06 paspemiaer NOKaspBaTh Ha JWarpaMMe pa3BEPTHIBAHUS Y3IBI C
BJIOKCHHBIMH W300paKEHUSIMA KOMITOHEHTOB (puc. 2, 6). BakHO TOMHUTB, YTO B KaYeCTBE TAKHX
BJIO’KEHHBIX KOMIIOHEHTOB MOT'YT BBICTYIIaTh TOJIBKO MCIIOJIHSAEMbIE KOMITIOHEHTHI.

: Cepeep
% COpBOg
pa3sepTLiBaaT main exe
main exe
dialog.dil

(a)

_~

(6)

Puc. 2. BapuanTsl rpadguueckoro n300pakeHus Y3JI0B-9K3EMIUIIPOB C pa3MenlaeMbIMHA Ha
HUX KOMITOHEHTaMU

B kauectBe J0MOJIHEHUSI K UMEHH y3J1a MOTYT HCIOJIb30BAaThCS Pa3IMYHbIE CTEPEOTHIIHI,
KOTOpBIE SIBHO CHEHUUIUPYIOT HAa3HAUYEHHUE 3TOro y3ia. XoTs B s3eike UML crepeotunsl ist
Y3JIOB HE OIPENETEHbI, B JIUTEPAType BCTPEYAIOTCS CIEIYIOIIME WX BapHaHThL: 'mporeccop",
"matyuk", "Monem", "cerp", "KOHCONB" U Jp., KOTOPbIE CAMOCTOATEIHLHO MOTYT OBITh ONpEeNECHBI
paszpaboTunkoM. bonee Toro, Ha auarpaMmax pa3BepThIBAHUS JOIYCKAIOTCS CHElHaIbHbIE
0003HaUeHUs ISl Pa3IUYHBIX (DU3UYECKUX YCTPOUCTB, Trpaduieckoe H300pakKeHUE KOTOPBIX
MPOSICHSAET HA3HAYCHHE WJIH BBIOJIHSAEMBIE YCTPOMCTBOM (DYHKIIMH.

Coedunenusn

Kpome cobcTBeHHO M300pa)keHM y3JI0B Ha JUarpamMMe pa3BepThIBaAHUS YKa3bIBAIOTCA
OTHOIIECHMSI MEXIy HUMHU. B KkauecTBe OTHOILIEHUI BBHICTYNAIOT (DU3UYECKUE COCAMHEHUS MEXITY
y37aMH U 3aBUCHUMOCTH MEXIY y3JaMH UM KOMIIOHEHTaMH, W300pa)K€HUS KOTOPBIX TOXKE MOTYT
MIPUCYTCTBOBATh HA AUarpaMMax pa3BepThIBaHUS.

CoenvHeHus ABIAIOTCS Pa3HOBUIHOCTHIO ACCOLMALIMU U M300pakatoTCsl OTpe3KaMu JIMHUMN
6e3 cTpenok. Hanuuue Takoil JIMHUM yKa3bIBaeT Ha HEOOXOIUMOCTb OpraHu3aluu (PU3HYECKOTo
KaHana ans oOMeHa mHGoOpManuend MeXIy COOTBETCTBYIOUIMMH Y3JIaMH. XapaKTep COCIUHEHUS
MOXXET OBbITh JONOJHUTENBHO Cleuu(UIUPOBaH MPUMEYaHUEM, [MOMEUYEHHBIM 3HAUYCHHUEM WIIH
orpannyeHueM. Tak, Ha MPEACTaBICHHOM HIKE (parMeHTe JUarpaMMbl pa3BepThiBaHUs (puc. 3)
SIBHO OIIpe/IeIeHbl HE TOJbKO TpeOOBaHMsI K CKOPOCTH Iepeladyd JaHHBIX B JIOKAJIbHOW CETH C
MTOMOIIBI0 TOMEYEHHOT'O 3HAYEHUSI, HO U PEKOMEHIAIMU 110 TEXHOJIOTUU (PU3NYECKON peaTn3aiiu
COEMHEHHH B popMe MpUMEUaHus.

"npoyeccop” ‘caTe” "npoueccop”
: Cepeep DNOKANBHEA CeTh Patovan
a

{cxopocTh [RELTTE]
[ \ nepegaum we /s
)
|

i \ Hvowe 500 /s
LY \ MSicex} 4 s
'

\ £

HenatensHo peanu3osars
HO ONTOBONOKOHHOA
TexHoneMr

Puc. 3. q)pal"MeHT AuarpamMmsbl pa3dBEPTbIBAHUS C COCAUHCHUAMU MCIKIY Y3JIaMU
KpOMe COCIMHEHUIN Ha auar paMME Pas3BCPTbIBAHUA MOT'YT MHNPUCYTCTBOBATH OTHOLICHUSA
3aBUCUMOCTHU MCKAY Y3JIOM U pa3BCPHYTbBIMU HAa HEM KOMIIOHCHTaMH. HOI[O6HBII>1 CIIOCO0 sBNISETCS
aHLTepHaTHBOﬁ BJIOJ)KCHHOMY 1/1306pa>1<eHmo KOMIIOHCHTOB BHYTPHU CHUMBOJIa y3JIda, YTO HC BCCraa
y,Z[O6HO, IMMOCKOJIBKY J€JacT 3TOT CHMBOJI H3JIMIIHC 00BEMHEBIM. HOBTOMy npu 0OJIBIIIOM
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KOJIMYECTBE pa3BEPHYTHIX Ha Yy3J€ KOMIIOHCHTOB COOTBETCTBYIONIYIO HWH(MOPMAIIUIO MOXKHO
MPEJCTaBUTh B (JOPME OTHOILICHHS 3aBUCUMOCTH (puc. 4).

:Cepsep

-
-~

~

S~
=
main exe editor exe

b

Puc. 4. lnarpamma pa3BepThIBaHUSI C OTHOILIEHUEM 3aBHCHUMOCTH MEXKIY Y3JIOM H
pa3BepHYTHIMU Ha HEM KOMIIOHEHTaMHU.

JlnarpamMmbl pa3BepThIBAHUS MOTYT UMETh 00Jie€ CIOKHYI CTPYKTYPY, BKIIIOUAIOIIYIO
BJIO’)KEHHBbIE KOMIIOHEHTHI, MHTep(delchl U JIpyrue anmapatHble ycrpoiictBa. Ha m3o0paxeHHOM
HIDKE Jarpamme pa3BepTbiBaHUs (pUC. D) MpeJcTaBieH (parMeHT (PU3NUECKOro MpEeCTaBIICHUS
CUCTEMbl YyJIAJIEHHOTO OOCIIy)KMBaHHUs KJIMEHTOB OaHKa. Y3jJ1aMH OSTOW CHCTEMBbl SBISIOTCS
yIaJICHHBIA TepMUuHai (y3eJ-TUIT) U cepBep OaHka (y3e1-3K3eMILIsp).

FauUeHHAA NiInA "npcysccop”
cangm : Cepgep Gauka
M mainexe | — — — \
N ‘y
[
: | “5a38 paMHsx"
“npoyeccop” HKnvenTe:
Yaanessinii TepMa-an Garikg
dialog &xe —==~T~ " Tiamhonss

Pt

Puc. 5. lnarpamma pa3BepThIBaHUA IJI1 CUCTEMbBI YJAJIEHHOTO O0CITYyKMBaHHs KIMEHTOB OaHKa

Ha »stoit amarpaMMe pa3BepThIBaHUS yKa3aHa 3aBUCUMOCTb KOMIIOHEHTA peaiu3aluu
muanora "dialog.exe" Ha ymasieHHOM TepMmuHane OT wHTepdeiica lAuthorise, peamn3oBaHHOTO
KOMITOHEHTOM '"main.exe", KOTOpPbIH, B CBOIO OYepe/lb, Pa3BEPHYT Ha AHOHUMHOM Y3JIe-IK3EMILISPE
"Cepsep Oanka'. [lociaeanuii 3aBUCUT OT KOMIOHEHTA 0a3bl naHHBIX "KimeHTsl 6aHka", KOTOpPHIH
Pa3BEepHYT Ha 3TOM K€ y3JI€.

[Ipumeuanue ykas3piBaeT Ha HEOOXOJUMOCTh MCHOJIb30BAHUS 3AIUIICHHON JUHUHU CBS3U
uis oOMeHa JaHHBIMH B JaHHOM cucteMe. /[lpyroil Bapuant 3amucu 3Tod uHGOpMaUU
3aKIJIIOYAETCs B JAOMOJHEHUU JAUarpaMMBbl Y3JIOM CO CTEPEOTUIIOM "3aKphITas CeTh'.

Pa3paboTka Tak Ha3pIBa€MBIX BCTPOCHHBIX CHCTEM MpEIojiaraeT He TOJIBKO CO3/IaHUE
MPOrpaMMHOTO KOJIa, HO M COTJacOBaHME MEXIy co00il Bcex ammapaTHBIX CPEACTB U
MEXaHHYECKUX YCTpOMCTB. B KauecTBe mpumepa paccMOTpuM (parMeHT MOJENd YIpaBJICHUS
yIaJCHHBIM MEXaHWYECKUM CpEACTBOM THIMA TpaHCHOpTHON mnaTdopmel. Takas miatdopma
npelHa3HayeHa s T[epeMeIleHUss B arpecCUBHBIX Cpelax, I/ie MPUCYTCTBUE dYelOBEKa
HEBO3MOXKHO B CHILY LIETIOTO psifia PU3NYECKUX MTPUYUH.

TpancnioptHas mnatgopma oOcHaIaeTcsi COOCTBEHHBIM MHKPOIMPOIECCOPOM, MU(POBOIA
BUJICOKAMEPOM, JaTYMKaMHU TEMIEPATypbl M MECTOMOJOXKEHHS, a TaKKe YIPaBJISIOMIUMU
MPUBOJIAMU JIs N3MEHEHUS HapaBIeHUS M CKOPOCTHU TepeMeleH s MIaTGopMbl. YTIpaBIsOIIas 1
TeremMeTpudeckas uHGopManus oT mIaThopMbl IO PATUOIUHUU TIEpEAaeTCs B IIEHTP YIPaBICHUS,
OCHAIIEHHBIA  yHPABISIONIUM KOMIBIOTEPOM, MAHUMYIATOpPAMU yMOpPaBICHUS U OONBIIUM
MH(pOPMALMOHHBIM TabJI0.

Ha wmukpomnporieccope miaatrgopmbl  pa3BEpPHYTHl MPOTPAMMHBIE KOMITOHEHTHI  JUIS
peanu3aluyd MPOCTEUIINX YIPABISIONIUX BO3JIEMCTBHI Ha MPUBOJIBI, YTO MO3BOJISIET AUCKPETHO
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M3MEHATh HAaIpaBJIEHME W CKOPOCTh Tepemenienus Iuargopmel. Ha xommbioTepe meHTpa
yIpaBJICHUS] Pa3BEPHYTHl MPOrpaMMHbBIE KOMIIOHEHTBHI aHAIN3a TEJIEMETPUUECKO HHpopManuy,
XapaKTepU3YyIOIIEH COCTOSHUE OTACIBHBIX YCTPOHCTB' miaatopMel, a TaKKe peaTn30BaHbI
QJITOPUTMBI YIIPABJICHUS IIEPEMEIICHUEM TIATQOPMBI B LIEJIOM.

Bapuant ¢u3n4eckoro mpeACTaBICHUS H3TOW TPAHCHOPTHOM CHUCTEMbI TIIOKa3aH Ha

CIIe/yIOIIeH JuarpaMmme pa3BepThiBanus (puc. 6)
“nonemonepeaari’

= o RO N AT T
| “npoyeccop” = Papond-ma
. R
Mukponpoueccop| — - YKB nuenasoxa

L L~
/ ]
/ | “npremonepsaarun
[ ] O [arsno
Ungposan Ynpaanmoure e opMBLMoHHOe
BRAGSOKAMSDA NDMEOTL! a6no
“npoyeccop”
MaHWYNATOPL! YNpaBneHvnA KoHTDONNED

Puc. 6. Imarpamma pa3BepThHIBaHUS ISl MOJEIHA CUCTEMBI YIPABICHHUS TPAaHCIOPTHOM
maTgopmoit

JlanHast JuarpamMma COJAEPXKHMT caMmMylo oOuryr0 HWHGOpMalui O pa3BepThIBAHUU
paccMaTpuBaeMoil CUCTEMBI M B TOCJEIYIOIIEM MOKET OBITh JeTalu3upOBaHa MpU pa3paboTke
COOCTBEHHO MPOrPaMMHBIX KOMIIOHEHTOB ympasiieHHs. Kak BHAHO U3 pUCYHKa, IpU pazpaboTke
3TOMN JiarpamMmbl pa3BepTHIBAHUS UCMOJIb30BaHbI JIOTIOJTHUTENbHBII CTEpEOTHUII
"mpuemonepeaaTyrk’, KOTOpPBIM OTCYTCTByeT B omnucaHuu s3pika UML, u cneuunanbHbie
M300paxKeHus 7S OTJENIbHBIX aNfapaTHBIX 1 MEXaHUYECKUX YCTPOUCTB.

Pa3paboTka numarpamMmbl pa3BepThIBaHHMS HAuWHAETCS C HUIACHTU(PUKAIMM  BCEX
anmnapaTHbIX, MEXaHUYECKUX U APYTUX TUIIOB YCTPOMCTB, KOTOpPbIE HEOOXOAUMBI JIIsl BHIITOJTHEHUS
cUcTeMOl Bcex cBoux (pyHkuuid. B mepByro odepens crnenupuIUpyrOTCs BHIYUCIUTENBHBIE Y3JIbI
CUCTEeMBbI, O0JIafjatole MaMAThi0 W/WUiaK mpoueccopoM. [Ipu 3TOM HMCMOIB3YIOTCS MMEIOIIMECS B
s3pike UML ctepeoTumnsl, a B ciydae OTCYTCTBHUS MOCIETHUX, pa3paOOTUMKH MOTYT ONpPEIENIUTh
HOBBIE cTepeoTunbl. OTaenbHble TPeOOBAaHUS K COCTAaBY amlmapaTHBIX CPEICTB MOTYT OBITh 3aJaHbI
B popMe OrpaHUUYEHUH, CBOMCTB M TTIOMEUCHHBIX 3HAYCHHI.

JlanbHeiee MOCTPOCHHE AUarpaMMbl pPa3BEPTHIBAHUS CBSA3aHO C PAa3MEIICHUEM BCEX
WCIIOJHAEMBIX KOMIIOHEHTOB JUarpaMMbl IO y37aM CHUCTEeMbl. ECIM OTIeabHbIE HCIHOJIHSIEMBIE
KOMITOHEHTHI OKa3ajJiCh HE Pa3MEIIEHHBIMH, TO MOJ0OHAas CUTyalus JOJDKHA OBITh HCKIIOUEHA
BBEJCHUEM B MOJEJIb JOIMOJHUTEIBHBIX Y3JI0B, COAEPKALIUX IIPOLECCOP U MAMSTh.

[Ipun pa3paboTke HPOCTBHIX MPOrpaMM, KOTOPHIE HCIONHIIOTCS JIOKAIbHO HAa OJIHOM
KOMIIBIOTEpE, TaK K€ KaKk U B CIydyae JUarpaMMbl KOMIIOHEHTOB, HEOOXOIMMOCTh B JIUarpamme
pa3BepTHIBAaHUS MOXKET BOOOIIE OTCYTCTBOBATh.

Kak mpaBuno, pa3paboTka [guarpaMMbl — pa3BEpTBIBAHUS  OCYIIECTBISIETCS  Ha
3apepuiatoriem starne OOAIL yto xapakrepu3yeTr okoHYaHHE (Pa3bl MPOSKTUPOBAHUS (PU3UUIECKOTO
npeacraBieHuss. C Apyroi CTOPOHBI, AUarpaMMma pa3BEepPThIBAHUS MOXKET CTPOUTHCS Ul aHalu3a
CYIIECTBYIOIIEH CHCTEMBI C IIEJIbI0 €€ MOCeyoiero ananu3a u moauduxanuu. [Ipu sToM ananmus
npeanonaraeT pa3paboTKy 3TOH AMarpaMMBbl Ha €r0 HadyajbHBIX 3Talax, 4To XapaKTepu3yeT olliee
HanpaBJIeHUE aHaJIu3a OT (PU3UYECKOT0 MPECTABICHHUS K JIOTHYECKOMY.

IIpu  MopenupoBaHMHM  OM3HEC-IPOLIECCOB  JAMarpaMma  pa3BepTbIBaHMs,  KpoMme
KOMIIBIOTEPOB KOPIIOPAaTUBHOM CETH, MOYKET COJEP’KaTh B KAueCTBE Y3JIOB Pa3jIMYHBIE CPENCTBA
OpPITeXHUKH  ((akCUMMIbHBIE  YCTpOWCTBA,  MHOrOKaHajbHble  Tele(OHHbIE  CTaHIMH,
MHOKUTENIbHBIE amlmapaTbl, 3KpaHbl Ui npe3eHTauuil u ap.). [Ipu 3ToM Kakgoe M3 MOAOOHBIX
YCTPOHCTB MOXKET (DYHKIIMOHUPOBATH KaK aBTOHOMHO, TaK M B COCTaBE KOPIOPATUBHOMN CETH.
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Ecin HeoOXoaMMo BKIIOYHTH B MOJENb pecypchl VHTepHeTa, TO Ha Jauarpamme
pasBepThiBanuss VHTepHEeT o003HauaeTcst B ¢opme "obimauka" ¢ COOTBETCTBYIOIIMM HMEHEM.
Ctporo roBops, nogo6HOe o0o3HadeHue He cneruduiupoBano B s3pike UML, 0HAKO OHO 4acTo
UCIOJb3YETCs P pa3pabOTKe MOJEINIEH pacpeIeICHHbIX CUCTEM.

IHopsinok BbINOJHEHHS PadOTHI:

N3yunth TeOpeTHUYECKYIO HHPOPMALIHIO.

2. Ha ocHOBe mpuBEAEHHBIX NPUMEPOB PACCMOTPETH OCHOBHBIC NPUHIMIIEI TTOCTPOCHUS
JyarpamMm Koollepaliy U pa3BepTbiBaHus Ha ocHOBE si3bika UML.

3. Ilo BeIOpaHHOMY BapWaHTy MOCTPOUTH AMATPAMMY KOOIIEpAIMU I COOTBETCTBYIOLICH
WH(POPMAIIMOHHOH CHCTEMBI.

4. Tlo BbIOpaHHOMY BapUaHTy HOCTPOHTH JHArPaMMYy pPa3BEPTHIBAHHS U COOTBETCTBYIOIICH

MH(OPMALIMOHHON CUCTEMBI.
B snexTpoHHOM BHie 0pOpPMHUTE KpAaTKUI OTYET O BHIMIOJIHEHHOM paboTe.
CraiiTe BBITIOTHEHHYO paloTy.

=

o o

®opma npeacraBiaeHus pe3yabTara:
[TocTpoenHble 1uarpaMMel, OTYET O padoTe.

Kpurtepun ouenku:

OTnu4HO - paboTa BBIMOJHEHA TTOJHOCTHIO, 0€3 OmMOO0K, CSTaH U CJIaH OTYET.

Xopomo - paboTa BBINOJHEHA TIOJHOCTHIO, C HE3HAYUTEIBHBIMH OIIUOKAMU  WITH
HETOYHOCTSIMH, ClIeJIaH U CAaH OTYET.

Y I0BIETBOPUTENTHHO - pab0Ta BHITIOHEHA HE MOJHOCTHIO, CO HE3HAYUTEIBHBIMU OIIHOKaAMHU
WM HETOYHOCTSIMH, OTUET HE CIeJIaH WM CJeslaH YaCTUYHO.

HeynosnerBoputenbHo - paboTa HE BBIIOJIHEHA.
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JlabopaTopnasi pa6ora Ne 3 IlocTpoenne nuarpammsl /lesTeJIbHOCTH, IMATPAMMBbI
Cocrosinnii n 1narpammsl Kitaccos n renepanusi koga

Henb: 03HAKOMHUTBCS C METOJOJOTHMEH MOAEIMPOBAaHUSA Juarpammsl JledareabHOCTH U
muarpammsl CoctosHui n auarpamMMbl KitaccoB Ha ocHoBe si3pika UML

Boinosinus padorty, Bl Oyaere:

ymemb:

- OCYIIECTBIISITH IOCTAHOBKY 33134 10 00paboTke nHpOopMaInu;

- IPOBOJINTH aHAIM3 MIPEIMETHOM 00IacTH;

- OCYIIECTBIISITH BHIOOP MOJIENIM W CPEIACTBA IOCTPOSHUS WH(POPMALMOHHOW CHCTEMBI U
MIPOTPAaMMHBIX CPEJICTB.

- IPOEKTUPOBATh U pa3pabaThIBaTh CUCTEMY IO 33JaHHBIM TPEOOBAaHUAM U CIENN(DUKALINSM.

- UCHOJB30BaTh Metoaonoruio s3pika UML ans monenupoBanust auarpamm JlesitenbHOCTH,
Cocrosinuii u Knaccos.

MarepuanbHoe obecrnieyeHue:
[IepcoHaJIbHBIN KOMITBIOTED
3aganue:
1. O3HaKOMHTHCS C TEOPETUICCKUM MATEPUATIOM.
2. O3HaKOMHUTBCS C METOJIOJIOTHEH TIOCTPOSHUS aUarpaMMbl JlesITeTbHOCTH, TUarpaMMBbI
Cocrosnuii u nuarpammsl KinaccoB Ha ocHoBe si3bika UML.
3. BpmonanTe noctpoenus muarpamm: JlestenmpHocTH, CocrosHui, KmaccoB s
BbIOpaHHOM MH(OPMALIMOHHON CUCTEMBI.
4. CpnaiiTe BBITOJHEHHYIO PaboOTYy.
KpaTkue Teopernueckne cBeeHHs:

MonenupoBanue {uarpaMmmbl Kj1accoB

HentpansHoe mecto B OOAII 3annMaeT pa3paboTka JOTHUECKOW MOJIETN CUCTEMBI B BUJIC
JarpamMMbl KJIaCCOB.

Horamus UML  mnpemoctaBisieT  IIMPOKHE  BO3MOXKHOCTH — JIJII  OTOOpa)KEHUS
JOTIOJTHUTEBHON HH(pOpMaIHK (aOCTPaKTHBIE OTEPAIliU U KJIACCHI, CTEPEOTHUIIBI, OOIINE U YACTHBIC
METO/Ibl, JeTalu3upOBaHHbIE MHTEp(ENCH, MmapaMeTpu3oBaHHbIe Kiacchl). IIpu 3ToM BO3MOXXKHO
UCIOJIb30BaHKE TpaduyecKiX N300paKeHUH ISl aCCOLMALMN U UX CEU(UIECKUX CBOICTB, TAKUX
KaK OTHOILIEHUE arperaiuu, Korjaa COCTaBHBIMU YacTSIMHU KJIacca MOTYT BBICTYIaTh JIPYTHE KIIACCHI.

Juarpamma kiaccoB (class diagram) ciy»uT JUIsl IPEICTAaBICHUS CTATHYECKOW CTPYKTYPBI
MOJIETIM CHCTEMbl B TEPMHHOJOIMH KJIACCOB OOBEKTHO-OPUEHTHPOBAHHOTO IMPOrPAMMHUPOBAHHUS.
Jlnarpamma KJjaccoB MOXKET OTpaXkaTh, B YACTHOCTH, PA3IMYHbIC B3aUMOCBS3U MEXIY OTAEIbHBIMU
CYILIHOCTSMHU IMPEAMETHOM 00JIACTH, TAKUMU KaK OOBEKTHI U MOJCUCTEMbI, a TAKXKE OMUCHIBACT UX
BHYTPEHHIOIO CTPYKTypy H THIOBl OTHomIeHWi. Ha naHHONM auarpaMme HE yKa3bIBaeTCs
nH(pOpMaIIKA O BPEMEHHBIX acleKTax (yHKIIMOHUPOBAHUS CUCTEMBI.

Jmarpamma KJaccoB MpeICTaBisieT co00Ml HEKOTOphI rpad, BepIIMHAMU KOTOPOTO
SBIISIOTCSL JJIEMEHThl Tuma "kiaccupukatop", KOTOpbIE CBSI3aHbl PA3NUYHBIMU  THIIAMH
CTPYKTYpPHBIX OTHOIIeHHH. CrleayeT 3aMeTuTh, YTO Juarpamma KjIaccoB MOXKET TaKXKe COJEpKaTh
uHTepQeichl, MaKeThl, OTHOIICHUS U JaKe OTAEIbHbIC IK3EMILISPHI, TAKUE KaK OOBEKTHI U CBS3U.
Korma roBopaT o naHHOW AMarpaMMe, HMEIOT B BHUAY CTaTHYECKYIO CTPYKTYpHYIO MOJEIb
MPOEKTUPYEMOI CUCTEMBI.

JlmarpamMma KIacCOB COCTOMT M3 MHOXXECTBA JJIEMEHTOB, KOTOpPhIE B COBOKYITHOCTH
OTpaXarT JCKJIapaTHUBHBIE 3HAHUSA O TMPEIMETHON 00IacTH. DTH 3HAHUS MHTEPIPETHUPYIOTCS B
0a30BbIX OHATUAX s13bIka UML, Takux kak kjacchl, UHTep(deNchl M OTHOIICHUS MEXAY HUMHU U UX
COCTaBIISIOLIUMHU KOMIIOHEHTaMH.

B of6mem crmydae makeT CTaTUYECKOW CTPYKTYPHOH MOJEIN MOXET ObITh MPEICTaBJICH B
BHJIE OJTHOW WM HECKOJIbKMX JUarpamm KiaccoB. JIeKOMITO3HIIMS HEKOTOPOTO MPEICTABICHUS Ha
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OTJICNIbHBIE JUarpaMMbl BBITIOJIHSETCS C IEIbI0 yA00CTBa W rpaduueckoil BH3yaTu3aluu
CTPYKTYpHBIX B3aUMOCBSI3el mpenaMeTHOW oOmactu. [Ipuw 3TOM KOMIOHEHTHI JIHArpaMMbl
COOTBETCTBYIOT JJIEMEHTAM CTaTUYECKOW CEMAaHTHUYECKOM Mozein. MoJenb CUCTEMBI, B CBOIO
ouepe/ib, JOKHA OBITh COTJIACOBAHA C BHYTPEHHEU CTPYKTYPOH KIIACCOB, KOTOpPAasi ONMUCHIBACTCS HA
s3p1ke UML.

Knacc

Knacc (class) B s3pike UML cimy)uT [uisi 0003HAYCHHSI MHOXKECTBA OOBEKTOB, KOTOPHIE
001alaloT OJAMHAKOBOW CTPYKTYpOH, TOBEICHHEM M OTHOIICHUSMU C OOBEKTAMU U3 JPYTHX
KiaccoB. ['paduueckn kiacc m3o0pakaeTcs B BHJE MPSMOYTOJbHUKA, KOTOPBIA JOMOJHUATEIHHO
MOXKET OBITH pa3/ie]iCH TOPU3OHTAIBHBIMU JIMHHSAMH HA pas3ienbl uiu cekiuu (puc. 1). B atmx
paszzenax MOryT yKa3bIBaThCSl UM Kilacca, aTpuOyThl (IEpEMEHHBIE) U onepaiu (METOIbl).

Mma Knacca
Mma Knacca

Mma Knacca ATpUBYTEI

ATpubByTel Knacca

Knacca

Onepauuu

Knacca

(@ (6) ()

Puc.1. I'paduueckoe n3obpaxkeHue Kinacca Ha AuarpaMMe KjaccoB

OO6s13aTeNIbHBIM AJIEMEHTOB 0003HAUYEHHUS Kilacca sBJseTcs ero ums. Ha HauanbHBIX 3Tanax
pa3paboTKu TuarpaMMbl OTZENbHBIE KJIACChI MOTYT 0003HA4aThCs MPOCTHIM MPSIMOYTOJBHUKOM C
yKa3aHHMEM TOJIbKO IMEHHU COOTBETCTBYIOIIEro kiacca (puc. 1, a). [To mepe npopaOOTKH OTIENbHBIX
KOMITOHEHTOB JiarpamMMbl OMMCAaHUs KJIacCOB JOMONHSAI0OTCSA aTpruOyTamu (puc. 1, 0) 1 onepauusmMu
(puc. 1, B).

[Ipenmnonaraercs, yTo OKOHYATEIbHBIA BapUaHT JUArpaMMbl COJIEPKUT Haubosiee MoJIHOe
ONMCaHUE KJIACCOB, KOTOPHIE COCTOST U3 TPeX pas3fenioB WM cekuui. MHorma B 0003HAYEHHSX
KJIACCOB  MCMOJB3YEeTCs]  JOMOJHUTENbHBIM 4YeTBEpThI pa3ien, B KOTOPOM IMPUBOAUTCSA
ceMaHTHuecKas MHQpOpMAIUs CIPaBOYHOTO XapaKTepa WM SBHO YKa3bIBAIOTCS HCKIIIOUUTEIbHbBIE
CUTYallUH.

Jlaxke ecnu cekiusi aTpuOyTOB U OMEPAIHK SBIISETCS MyCTOH, B 0003HaYEHUHU KJlacca OHa
BBIJICIISICTCS] TOPU3OHTANIBHON JIMHUEH, 4TOOBI cpa3y OTJIMYUTH KJIacC OT APYTUX DJIEMEHTOB S3bIKa
UML. IIpumeps! rpadudeckoro n300pakeHus KJIACCOB HA JUarpaMMe KJIacCOB MPUBEACHBI HAa PHC.
2. B nepBom cayudae misa kiacca "lIpsmoyronbHuk" (puc.2, a) yka3aHbl TOJIBKO €r0 aTpuOYTHI -
TOYKM Ha KOOPJAMHATHOM IJIOCKOCTH, KOTOPbIE OMpENeNsitoT ero pacrnonoxenue. Jlig kimacca
"OkHo" (puc. 2, 06) yka3aHbl TOJBKO €TrO OMEpalru, CEKIUs aTpuOyTOB ocTaBiieHa IMycTou. J[ms
kiacca "Cuetr" (puc. 2, B) JOMOJHUTEIHHO M300pakeHa YeTBEpTas CEKIMs, B KOTOPOW yKa3aHO
UCKJIIOYEHHE - 0TKa3 0T 00pabOTKU MPOCPOYCHHON KPEIUTHON KapTOUKH.

Cuer
MpAsoyronbHUK
ik Omno NPOBEPUTE()

p1.Point

p2.Point MHeaTe) MCKII0YeHNsA

CKPEITE()
KPEeAMTHAA KapTOuKa
NpoCPOMEHa

(@ () (®

Puc.2. [Ipumeps! rpadguueckoro n300paxeHus! KIacCoB Ha Tuarpamme

Hma knacca

Nmsa xmacca MOMKHO OBITH YHUKAIBHBIM B Ipelenax IMaKeTa, KOTOPHIH OMHCHIBAETCS
HEKOTOPOM COBOKYMHOCTBIO JHarpaMm KjaccoB (BO3MOXKHO, OJHOW auarpammoii). OHo
yYKa3bIBAaeTCs B MEPBOM BEpXHEW CEKIMU MPSAMOYrojibHUKA. B pomomHeHue k oOmiemy mpaBuiy
HauMEHOBaHUs 371eMeHTOB si3bika UML, uMs Kiacca 3amMchbIBaeTcsl MO LEHTPY CEKIUU HMEHHU
MOJTY>KUPHBIM MIPUGTOM M JOHKHO HAYMHATHCS C 3aryiaBHOM OykBbl. PexoMeHIyeTcs B KauecTBe

35



MMEH KJIACCOB HUCIOJIb30BaTh CYIIECTBUTEIbHBIC, 3alMCAHHBIC MO MPAKTUYECKHM COOOpakeHUSIM
0e3 mpoOeoB.

B mepBoii cexkuuu 0003HauEHHs Kiacca MOTYT HAXOIUTBCS CCBUIKM Ha CTaHAApPTHHIC
m1abI0HBI WK a0CTPAaKTHBIE KIIACCHI, OT KOTOPBIX 00pa30BaH JaHHBIN KJIAcC M, COOTBETCTBEHHO, OT
KOTOPBIX OH HAClieAyeT CBOIMCTBAa M METOJbl. B 3TON CEKIMHM MOXKET MPUBOAMTHCSA MH(OpMAIHs O
pa3paboT4rKe TAaHHOTO KJacca M CTaTyC COCTOSHHS pa3pabOTKH, a TAKKE MOTYT 3alMChIBATHCS U
Apyrue oOmre CBOMCTBA 3TOTO Kiacca, MMEIOIIME OTHOMIECHHE K IPYTUM KilaccaM JuarpaMMbl WA
CTaHJIapTHBIM 3JIeMeHTaM a3bika UML.

[IpumepaMu HMMEH KJIacCOB MOTYT OBITh TaKH€ CylIeCTBUTENbHbIE, Kak "CoTpyIHUK'",
"Kommanus", "PykoBoautens", "Kmuent", "l[Ipomasen”, "Menemxep", "Oduc" u MHOTHE IpyTHe,
MMEIOLME HEMOCPEJICTBEHHOE OTHOILIEHHWE K MOJEIMPYEMOHl IpeAMETHOM obnactu u
(YHKIMOHATFHOMY HAa3HAYEHUIO IPOCKTHPYEMOU CHCTEMBI.

Knacc MoxeT He MMeTh SK3eMIUIIPOB MM OOBEKTOB. B 3TOM cilyyae OH HazbIBaeTCs
aOCTpakTHBIM KJIacCOM, a Il O00O3HAYEHHUS €ro MMEHH HCIONB3YeTCS HAKIOHHBINH mpuT
(xypcuB). B s3pike UML npunsaTo oOmiee coriamieHue 0 TOM, 4TO JIF0OOM TEKCT, OTHOCSAIIMICS K
abCTpakTHOMY D3JIEMEHTY, 3alMChbIBaeTCsi KypcuBOM. JlaHHOE€ OOCTOATENBCTBO  SIBISETCS
CEMAHTUYECKUM aCIIEKTOM OIMMCAHUS COOTBETCTBYIOIIUX 3JE€MEHTOB si3bika UML.

Ampuobymol Knacca

Bo BTOpoil CcBepxy CeKIHMH TPSMOYTOJBHUKA KJacca 3alUCHIBAIOTCS €ro aTpHOYTHI
(attributes) wnu cBoiictBa. B s3pike UML mnpunsita ompeneneHHass cTaHgapTU3alvs 3allucu
aTpuOyTOB Kjacca, KOTOpas MOMYMHSETCS HEKOTOPHIM CHUHTAKCHUYECKHM IpaBuiaM. Kaxmomy
aTpubyTy Kjacca COOTBETCTBYET OTJeNIbHasg CTPOKa TEKCTa, KOTOpas COCTOUT U3 KBAaHTOpa
BUJMMOCTH aTpuOyTa, UMEHH aTpulyTa, ero KpaTHOCTH, THIA 3HauYeHWH aTpulyTa W, BO3MOXKHO,
€ro UCXOAHOI0 3HAYCHHUSI:

<KBaHTOP BUIUMOCTH><UMs aTpuOyTa>[KpaTHOCTH |:

<tun atpulyTa> = <HUCXOAHOE 3HAUYCHHUE™> { CTPOKA-CBOICTBO }

KBantop BuUIMMOCTH MOXET NpPUHUMATh OJHO U3 TPEX BO3MOXHBIX 3HAUEHUH W,
COOTBETCTBEHHO, 0TOOpakaeTcs MpH MOMOIIH CIelHaIbHbIX CHMBOJIOB:

e CumBon "+" o0o3HauaeT aTpuOYT C 00IACTHIO BUIUMOCTH THIA OOIIEIOCTYIIHBIN (public).
ATpuOyT C 3TO# 00JIACTBIO BUAMMOCTH JOCTYIICH WJIM BHJIEH W3 JIIOOOTO JPYroro Kiacca
Makera, B KOTOPOM OMpeiesieHa AuarpaMma.

e CumBon "#" ob6o3HavaeT aTpuOyT C 00JaCTHIO BHIMMOCTH THIIA 3alIMIICHHBIN (protected).
ATpuOyT c 3T0il 00J1aCTBI0O BUAUMOCTH HEIOCTYIEH WJIM HEBUJCH JAJIS BCEX KIIACcCOB, 3a
WCKITIOYEHHEM IOKIACCOB JAHHOTO Kilacca.

e U, nakonen, 3Hak "-" o0o3HayaeT aTpuOyT C 0O0JACTHIO BUIAMMOCTH THIA 3aKPBITHIA
(private). ATpuOyT C 3TOi 00JacCThIO BHUIUMOCTH HEIOCTYIICH WJIM HEBHUJIEH IS BCEX
KJIacCOB 0€3 UCKITIOUYEHHUSI.

KBantop BUIuMOCTH MOXET ObITH ONyIIeH. B 3TOM ciyyae ero OTCYTCTBHE MPOCTO
03HAYaeT, YTO BUAUMOCTb aTprOyTa HE yKa3bIBaeTCs. JTa CUTyallUs OTIUYAETCS OT MPHUHSATHIX IO
YMOJTYAaHUIO COIJIAIICHUH B TPaJUIMOHHBIX S3bIKAX MPOrPAaMMHUPOBAHMS, KOTJAa OTCYTCTBUE
KBaHTOpa BUIUMOCTHU TpakTyeTcs Kak public unu private. OqHaKo BMECTO YCIOBHBIX TpadUvecKiX
0003HaYEeHUI MOXKHO 3aITUCBHIBATh COOTBETCTBYIOIIEE KIIIOYEBOE CI0BO: public, protected, private.

Onepayus

B Ttpetheil cBepxy cekmuHM MNpPSAMOYTOJbHUKA 3alMCHIBAIOTCS OMNEpPallid WA METOJbI
kinacca. Omepanusi (operation) mHpeAcTaBisieT COO0H HEKOTOPBIN cepBHC, NPEAOCTABISIOIIMN
KOKIBIA DK3EMIUISIp Klacca M0 ompeneneHHoMy TpeboBaHuio. (COBOKYMHOCTh OMNEpanuit
XapakTepu3yeT (PyHKIHMOHABbHBIN acleKT MOBeIeHHUs Kiacca. 3amuch Omepaiuil Kiacca B S3bIKE
UML Takke cTaHIapTHU30BaHA M MOAYMHSETCS ONMPENEICHHBIM CHHTAaKCUYecKHUM mpaBuiam. [Ipu
3TOM KaKJOW OMNepaluy Kjacca COOTBETCTBYET OTAENbHAsl CTPOKa, KOTOpasi COCTOMT U3 KBaHTOpa
BUJIMMOCTH OMEpaIlii, IMEHHU OMepaluy, BhIPAKEHUs TUIAa BO3BPAILlaeMOro Olepalyeil 3HaYeHHs
1, BO3MOXKHO, CTPOKa-CBOMCTBO TaHHOM ONEpaIiH:
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<KBaHTOpP BUAUMOCTU><HM$ ONepaluu>(CIUCOK [1apaMETPOB):

<BBIpaXKCHHE THIIA BO3BPAIIAEMOI'0 3HAUYCHUS > { CTPOKA-CBONCTBO }

KBaHTOp BUAMMOCTH, KaK M B Cilydae aTpuOyTOB KJlacca, MOKET IPUHUMATh OJHO M3 TpeX
BO3MOJKHBIX 3HAYCHUH U, COOTBETCTBEHHO, OTOOpa)kaeTcsl MPH MOMOIIM CHEIUAIBHOTO CUMBOJIA.
CumBon "+" o0o3HadaeT omepanuio ¢ 00JacThi0 BHIMMOCTH THMa oOmienoctynHeii (public).
CumBon "#" o0o3HawaeT omepanuio ¢ 00JIACTHIO BUIUMOCTH THIA 3alluiieHHbIN (protected). U,
HaKOHel, CUMBOJ "-" mcmomip3yercss i 0003HAYCHHS OMNEpaIli C O0JACThIO BUAWMOCTH THIIA
3aKpBITHIN (private).

KBaHTOp BUAMMOCTH JUI ONIEpAIlii MOKET OBITh OIyIeH. B 3TOM citydae ero oTcyTcTBHE
MPOCTO O3HAYAeT, YTO BHUAMMOCTH ONEpAIM HE yKa3bIBaeTCs. BMECTO YCIOBHBIX TpauyuecKux
0003HAYCHU TaK)Ke MOXKHO 3allMChIBAaTh COOTBETCTBYIOIICE KIIFOUEBOE CIIOBO: public, protected,
private.

Nwmst onepanuu npeacTaBisieT co00M CTPOKY TEKCTa, KOTOpas MCIIONBb3YeTCs B KauecTBe
UACHTU(PHUKATOPA COOTBETCTBYIOIIECH OMEpanuy U MO3TOMY JIOJDKHA OBITh YHUKAIBHOM B Ipeenax
naHHoro kimacca. Mmsa atpubyrta SBISIETCS €IUHCTBEHHBIM — OOS3aTENBHBIM  AJIEMEHTOM
CHHTaKCHYECKOTO 0003HAYEHUS OTIEPALINH.

Cnucok mapaMeTpoB  SBISIETCS IMEPEYHEM  pa3leleHHBIX 3amaTod  (opMaibHBIX
apaMeTPOB, KaXKIbII U3 KOTOPBIX MOXKET OBITh TPEJICTABIICH B CIEAYIOIIEM BHIE:

<BMJ MNapaMeTpa><uUMs MapaMeTpa>:<BBIpAXCHMC THUIIAa>=<3HA4YCHHE MapamMeTpa I10
YMOJIYaHUIO>.

31ech BUJ MapaMeTpa - €CTh OJHO W3 KIIFOUEBBIX CJIOB in, out WJIM inout co 3HAYCHUEM in
M0 YMOJYaHWIO, B CIlydae €CJIM BHJ IapaMeTpa He YyKaspBaercs. Mwmsi mapamerpa ecTh
UACHTU(PHUKATOP COOTBETCTBYIOMIETO (HOPMALHOTO TapameTpa. BrIpakeHHWe THIA SBISETCS
3aBHCUMOW OT KOHKPETHOTO S3bIKa MPOTPAaMMHPOBAHUs CrenM(UKAIMEe THITAa BO3BPAIIAEMOTO
3HAuYeHUs I COOTBETCTBYIOLIEr0o hopMaibHOro napamerpa. Hakonel, 3HaueHHE 0 YMOJTYaHUIO B
ofmmeM ciydae MpeACTaBiIseT coO0OW BBIpaXeHWE I 3HadeHUs (OPMAIBHOIO TMapameTpa,
CUHTAKCUC KOTOpPOTO 3aBHCHT OT KOHKPETHOTO S3bIKa MPOTrpaMMHMPOBAHUS W TOAYMHSAETCS
MPUHSTHIM B HEM OTPAaHUYCHUSIM.

BoipakeHue Tua BO3BpAlIaeMOro0 3HAYEHHS] TaKXkKe SBIISETCS 3aBUCUMOW OT S3bIKa
peaivzanuy crnenuQuKanueil Tuna Wid TUIIOB 3HAYEHHM MapaMeTpoB, KOTOpbIE BO3BPAIAOTCS
O00BEKTOM TIOCJIE€ BBIMIOJHEHUSI COOTBETCTBYIOLIEH omnepauuu. JIBoeroune W BBIpRKEHHE TUIA
BO3BpALIaEMOr0 3HAYEHHUs] MOTYT OBbITh ONYLIEHBI, €CJIM OIlepals HE BO3BpallaeT HUKAKOIo
3HaueHus. J{ns ykazaHMS KpPaTHOCTH BO3BpAllaeMOro 3HAU€HUs JaHHAs creuu(uKaluus MOXKET
OBbITh 3allMCaHa B BUJIE CIIMCKA OTJICIbHBIX BHIPAYKEHUH.

CTpoKka-CBOMCTBO CIHYXHUT JUIsl yKa3aHHMsl 3HAUCHH CBOWCTB, KOTOpbIE MOTYT OBIThH
MPUMEHEHbl K JaHHOMY 5JeMeHTy. CTpoka-CBOWCTBO HE SBIIETCS 00s3aTENIbHOM, OHAa MOXET
OTCYTCTBOBAaTh, €CJIM HUKAKHE CBOMCTBA HE CIIeHU(UIIUPOBAHBI.

Onepanus ¢ 001acThiO ASWCTBUS Ha BECh KJIACC MOKa3bIBACTCS MOJUYEPKUBAHUEM UMEHU U
CTpOKH BbIpakeHus Tuna. [lo ymomyanuio moj o0nacTeio onepainny noHuMaeTcst 00bekT Kiacca. B
3TOM CJIy4ae UMsI U CTPOKA BBIPAXKEHHS TUIIA OTIepaIlH HE TOTYEPKUBAIOTCS.

Onepanus, KoTopas HE MOXET H3MEHSATh COCTOSHHE CHUCTEMBI U, COOTBETCTBEHHO, HE
MMeeT HUKakoro modounoro s¢dexra, obo3HauaeTcs crpokoi-cBoiictBoM "{3ampoc}" ("{query}").
B npotuBHOM ciyudae omepanus MOXET H3MEHSITh COCTOSHHE CHCTEMbI, XOTS HET HUKaKHX
rapaHTui, 4To oHa OyJIeT 3TO AenaTh.

JUis TOBBILIEHUST MPOM3BOJUTENBHOCTH CUCTEMbI OJIHM ONEpPAlMM MOTYT BBIOJHATHCA
napajyieIbHO WM OJAHOBPEMEHHO, a Jpyrue - TOJbKO IOCHenoBaTelabHO. B a3Tom cioywae s
yKa3aHWsl MapauIeIbHOCTH BBIOJHEHHS OIEepali  HCHOJb3YeTCsl CTPOKa-CBOWCTBO BHUIA
"{concurrency = wumsa}", rOe UM MOXET NPUHUMATh OJHO U3 CIEAYIOIUX 3HAYEHUIl:
nociuenoBarenbHas (sequential), mapamenbHas (concurrent), oxpansiemas (guarded). Ilpu sTom
MPUICPKHUBAIOTCA CIEAYIONIeH CEMaHTUKHU ISl TaHHBIX 3HaYCHUI:
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e TmocienoBaTenbHas (sequential) - mnIsS AaHHOW omepamuy HEOOXOAWMMO OOECICYHUTh ¢
€MHCTBEHHOE BBINOJIHEHUE B CHUCTEME, OJIHOBPEMEHHOE BBIMIOJIHEHHE IPYTUX OIlepaluii
MO>KET MIPUBECTH K OIMIMOKAM WJIM HAPYIICHHSIM IIETIOCTHOCTH 0OBEKTOB Kilacca.

e mapajienbHas (concurrent) - JaHHas ONEpalus B CHIIy CBOUX OCOOCHHOCTEH MOMKET
BBITIOJIHATHCS APAJIIEIBHO C IPYTUMHU ONEpPalUsIMHU B CUCTEME, MPU 3TOM NapaJlIeIbHOCTb
JIOJDKHA MOJJIEPKUBATHCSA HA YPOBHE pealln3aliid MOJIEIH.

e oxpanseMmas (guarded) - Bce oOpamieHust K JAaHHOH ONEpalH JOJDKHBI OBITH CTPOTO
YIIOPSIOYCHBI BO BPEMEHH C LIENBI0O COXPAHEHUs IETIOCTHOCTH OOBEKTOB JaHHOTO Kiacca,
MPU 3TOM MOTYT OBITH MPUHSTHI JTOMOJHUTEIbHBIE MEPHI MO KOHTPOJIO MCKIIOUUTEIBHBIX
CUTYaIlM} Ha 3Tale €€ BHIMOTHEHUS.

OmHuowenun mexncoy Kaccamu

Kpome BHyTpeHHEro ycTpoiicTBa WIM CTPYKTYphl KIJIaCCOB Ha COOTBETCTBYIOIIEH
TUarpaMMe YKa3bIBAIOTCSl pa3lIMYHbIE OTHOIICHHUS MEXIy KiaccaMu. [Ipu 3TOM COBOKYIHOCTH
TUIIOB TaKUX OTHOIIEHUH (ukcupoBaHa B s3pike UML 1 npenomnpeneneHa CEeMaHTUKONW 3TUX TUIIOB
OTHOIIEHUW. ba30BbIMM OTHOLICHUSIMU WJIN CBSI3SIMU B si3bike UML sBnsiroTCs:

1. Otnomenue 3aBucuMoctu (dependency relationship)

2. Otnomenue accouuarmu (association relationship)

3. OrHomenue 06061meHus (generalization relationship)

4. OtHouenue peanuszanui (realization relationship)

Kaxnoe u3 3Tux OTHOLIEHH HMeeT COOCTBEHHOE TIpaduuecKkoe IMpeiCcTaBlIeHHe Ha
arpamme, KOTopoe OTpa)kaeT B3auMOCBSI3U MEXKTy 00bEKTaMU COOTBETCTBYIOIIUX KJIACCOB.

1. OTHOIIEHNE 3aBUCUMOCTH

OTHollleHHEe 3aBHCHUMOCTH B OOIEM clyyae YyKa3bIBaeT HEKOTOPOE CEMaHTUYECKOe
OTHOIIIEHWE MEXJy IBYMs DJIEMEHTaMH MOJETU WU JIBYMS MHOXXECTBAMHU TaKHX DJIEMEHTOB,
KOTOpO€ HE SBIJIAETCS OTHOIIEHHEM accolManuu, o0oOuieHus win peanuzaimu. OHO Kacaercs
TOJIBKO CAMHX 3JIEMEHTOB MOJENU U HEe TpeOyeT MHOKECTBA OTAEIbHBIX IPUMEPOB ISl TOSICHEHUS
cBoero cmpicia. OTHOUIEHHE 3aBUCHMOCTH HCHONb3yeTcs B TAaKOM CHUTYallMH, KOTJAa HEKOTOpoe
M3MEHEHHE OJHOI0 3JIEMEHTa MOJEIN MOXKET MOTpeOOBaTh M3MEHEHMsI JPYroro 3aBHCUMOIO OT
HEro 3JIEMEHTa MOJIEIIH.

OTHONICHUE 3aBUCHUMOCTH Tpaduueckun H300pakaeTcss MYHKTUPHOW JIMHUEH MEXITy
COOTBETCTBYIOIIUMHU 3JIEMEHTAMH CO CTPEJIKOM Ha ogHOM W3 ee KoHIoB ("->" mmm "<-"). Ha
yarpaMme KJIacCOB JaHHOE OTHOIICHHME CBSI3bIBACT OTJENIBbHBIE KIIACCHI MEXIy COOOM, Mpu 3TOM
CTpeJKa HallpaBjieHa OT KJacca-KIMEeHTa 3aBUCHMOCTH K HE3aBUCUMOMY KJIacCy WM KJaccy-
ncrouHuky (puc. 5.3). Ha nmannom pucynke m3obOpaxkeHnsl aBa kiacca: Kmacc A u Ksacc b, npu
stoM Knacc b sABisieTcss MCTOUHMKOM HEKOTOpOM 3aBHcHMOCTH, a Kilacc A - KIMEHTOM 3TOi
3aBHUCHUMOCTH.

L e 2 Knacc_B

Puc. 3. I'pauueckoe n3o6pakeHue OTHOIIECHHS 3aBUCUMOCTH Ha JMarpaMMme KJ1acCoB

B kauecTBe Kilacca-KJIMEHTa M KJacca-MCTOYHHMKA 3aBUCUMOCTH MOTYT BBICTYHATh LIEJbIE
MHOJKECTBAa 3JIEMEHTOB MoOJeNU. B 3ToOM ciyyae ojfHA JIMHUS CO CTPEJNKOH, BBIXOJSIIAS OT
MCTOYHMKA 3aBHCHMOCTH, PACIIEIUIIETCS B HEKOTOPOM TOYKE Ha HECKOJBKO OTAEIbHBIX JIMHUH,
KaxJas U3 KOTOpPBIX HMEET OTICNbHYIO CTpeNKy Ul Kiacca-kiueHTa. Hampumep, eciu
¢ynkunonuposanue Knacca C 3aBucut ot ocobeHHocrelt peanusanuu Kimacca A u Knacca />, o
JIaHHas 3aBUCUMOCTb MOKET OBbITh N300paXkeHa ClieyIoIuM o0pazoM (puc. 4).
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Puc. 4. I'padguueckoe mpeacTaBieHne 3aBUCUMOCTH Mex 1y kiaccoM-kiauenToM (Kmace C)
u kinaccamu-uctounukamu (Knace JI u Knace b)

Crpenka MOXET TOMeuaThCsi HEO0Os3aTeNbHBIM, HO CTaHAAPTHBIM KITFOUEBBIM CJIOBOM B
KaBbIUKaX W HEOOs3aTeNbHBIM WHAWBUAYAIbHBIM HWMEHeM. J[is OTHOIICHHsS 3aBUCHMOCTHU
MIpeONpEeNIEHbl KIIOUEBbIE CJIOBA, KOTOpblE O0O3HAYalOT HEKOTOPbIE CIEUMAIbHbIE BUIbI
3aBUCHUMOCTEH. OTHU KIIIOYEBBIE CJIOBAa (CTEPEOTHIIbI) 3alHMCHIBAIOTCS B KaBbIUKaX psIOM CO
CTPEJIKOH, KOTOpasi COOTBETCTBYET JaHHOW 3aBUCHMOCTH. [IpuMepsl CTEpeOTUTIOB Il OTHOIICHUS
3aBHCHUMOCTH TIPE/ICTABIICHBI HIDKE!

"access" - ciayXuT uis 00O3HAUYEHHUs JTOCTYHNHOCTH OTKPBITBIX aTpuOyTOB M OIepaiuii
KJ1acca-UCTOYHHUKA JUISI KIIaCCOB-KIMEHTOB;

e "bind" - KacC-KIIMEHT MOXKET MCITOIB30BaTh HEKOTOPBIH IA0JOH TS CBOEH MOCIIEYIOMICH
napamMeTpu3aIng;

e "derive" - aTpuOyThl KJIacca-KIIMEHTa MOTYT OBITh BBIYHMCJICHBI MO aTpUOyTaM Kiacca-
WCTOYHHUKA;

e "import" - oTKpBITBIC aTPUOYTHI M OMEPAIUH KJIACCa-UCTOUHHKA CTAHOBSITCS YaCThIO Kilacca-
KJIMEHTA, KaK €ci Obl OHU ObUIN OOBSIBICHBI HEITOCPEICTBEHHO B HEM;

e "refine” - ykassIBaeT, YTO KJIACC-KJIIMEHT CIY)KHUT YTOYHEHHEM KJIACCa-UCTOYHHUKA B CHITY
IIPUYMH HUCTOPUYECKOTO XapakTepa, KOrAa MOSABISAETCS JOMOJHUTENbHAs HH(OpMaIus B
x0J1e paboThI Ha/l POEKTOM.

2. OTHOLIEHHE acCoLaluu

OTHoOIIEHHE accolUalMyd COOTBETCTBYET HAJIMYMIO HEKOTOPOI'O OTHOLICHUS MEX]IY
ki1accamu. JlaHHoe OTHoIIeHHME 0003HadaeTcs CIUIOIIHOW JIMHUEH C  JIOMOJIHUTENIbHBIMU
CHELMAIbHBIMA CHUMBOJAMH, KOTOpBIE XapaKTEePU3YIOT OTAEIbHbIE CBOMCTBA KOHKPETHOM
accolanuu. B kauecTBe JOMOIHUTENBHBIX CHELMAIBHBIX CUMBOJIOB MOT'YT HCIOJb30BaThCS UMS
accollMallny, a TaKkke MMEHa U KPaTHOCThb KJIacCOB-poJieil acconuanuu. Mms acconmanuu sBisiercs
HeoO0s13aTeNbHBIM 3JIEMEHTOM ee 00o3HaueHMs. Eciin oHO 3a7aHo, TO 3alMChIBAETCS C 3arjaBHOMN
(6071B1110#1) OYKBBI PSIZIOM C JIMHUEH COOTBETCTBYIOIICH acCOIUAIINH.

Haubonee npocroii ciryuail gaHHOro OTHOLIEHHUs - OMHapHas accounanus. OHa CBSI3bIBAET
B TOYHOCTM JBa KJIacCa M, KaK MCKIIOYEHUE, MOXET CBA3bIBaTh KJIAcC C caMuM coOoi. Jlims
OMHApHOM accolMalMy Ha JauarpaMMe MOXeT ObITh YKa3aH IMOpPSJIOK CIEJOBAaHUS KIJIACCOB C
UCIOJIb30BAHUEM TPEYTroJIbHUKAa B (OpME CTPEIKH pSAOM C HMMEHEM JaHHOM acCOLMalUH.
HanpagieHue 3Tol CTpenku yKas3bIBaeT Ha MOPSAOK KIIACCOB, OJMH U3 KOTOPBIX SBIISETCS MEPBBIM
(co CTOpPOHBI TpEyrojibHHKa), a ApPYyrod - BTOPBIM (CO CTOPOHBI BEPIIMHBI TPEYrOJbHHUKA).
OTcyTcTBHE TaHHOM CTPEJNKH PSJIOM C MMEHEM acCOLMALMU O3HAYaeT, YTO MOPSAAOK CJeIOBaHUs
KJIaCCOB B pacCMaTPUBAEMOM OTHOILIEHUM HE ONPEAEIICH.

B kadecTBe mpocTOro mnpuMepa OTHOLIEHHs OWHApHOM accolMaluud paccMOTPUM
OTHOILIEHHE MEXIy AByMs Kiaccamu - kinaccoM "Kommanus" u xiaccom "CotpynHuk" (puc. 5).
OnHu cBsi3aHBl MEXy co00ll OMHapHOH accoruanueit PaGoTta, UM KOTOpOH yKa3aHO Ha PHUCYHKE
pAIOM ¢ TUHUEN accouuanuu. s JaHHOTO OTHOILIEHHSI OIPEIEeIIeH MOPSI0OK CIeI0BaHUs KJIaCCOB,
IEPBBIM U3 KOTOPBIX siBIseTcs kiace "CoTpyaHuk”, a BTOpbIM - kiacc "Kommanua". OTaenpHeIM
IIPUMEPOM MJIH 3K3EMILIIPOM JTaHHOTO OTHOLICHUSI MOXeET ABJAThcA napa 3HadeHuit (Ilerpos U. 1.,
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"Pora&Kompita"). D10 O03Hawaer, uyto corpyaHuk IlerpoB M. M. pabotaer B KOMIIaHUH
"Pora&Kompbita".

CUMEON NOPAAKS KNACCOB
B ACCOLMALIMN Mma accoupmaLm

Kounanus Q C' @ CoTpyaHuk

KpaTHOCTE accoLpau

Puc. 5. I'padmueckoe n3obpakeHue OTHOIICHHUS OMHAPHON acCOIMALIMN MEXKTy KJIaCCaMu

TepHapHast accommanmsi W acconyanuy Oojiee BBICOKOH apHOCTH B OOIIEM cCirydae
Ha3bIBatoTCA N-apHO# accommarueit (umtaercs - "sH apHas accomumanusa'"). Takas acconuanus
CBSI3BIBACT HEKOTOPBIM OTHOIICHHEM 3 M 00JIee KJIACCOB, ITPH 3TOM OJIUH KJIacC MOXKET y4aCTBOBAThH
B accouuanuu Ooznee 4yeM oauWH pa3. Kiacc accoumanuu uMeeT ONpeieseHHYI pojib B
COOTBETCTBYIOIIIEM OTHOIIEHHH, YTO MOXET OBITh $BHO YKa3zaHO Ha guarpamme. Kaxapii
sK3eMIUIsip N-apHO# accolManuu mpeacTaBisieT cooor N-apHbBI KOPTEXK 3HAYCHUM OOBEKTOB W3
COOTBETCTBYIOIIUX KJjaccoB. buHapHas accoumanusi SBJISIETCS 4YacTHBIM ciydaeM N-apHOM
accolManuy, Koraa 3HaueHue N=2, 1 UMeeT CBOE€ COOCTBEHHOE 0003HaUEHHE.

N-apHas accoumanus rpaguueckn obo3HadaeTcss poMOOM, OT KOTOPOrO BEAYT JIMHUU K
CUMBOJIaM KJIACCOB JaHHOW accommanuu. B 3ToM ciiygqae poMO coemuHseTCs C CHMBOJIAMU
COOTBETCTBYIOIIUX KJIACCOB CIUIONTHBIMU JIHHUSAMHU. OOBIYHO JIMHUH TIPOBOJISITCS OT BEPIINH poMOa
WU OT cepeauHbl ero cTopoH. Mms N-apHOW accommariiu 3ammchbiBaeTCS PAIOM C pOMOOM
COOTBETCTBYIOILIEH ACCOLIMAIIUH.

3. OTHOIIEHHE arperaryn

OTHOIICHUE arperaiui UMeeT MEeCTO MEXKy HECKOJBbKMMH KJacCaMu B TOM CiIydae, €cliv
OJIUH U3 KJIACCOB TPEJNICTaBIIsACT COO0M HEKOTOPYIO CYITHOCTH, BKJIIFOYAIOIIYIO B Cce€0s B KA4eCTBE
COCTaBHBIX YacTeH Jpyrue CylHOCTH.

JlanHoe oTHomIeHHEe uMeeT (GyHIaMEHTAJIbHOE 3HAUYE€HHWE MJI OMHCAHMSI CTPYKTYpPbI
CIIO)KHBIX CHUCTEM, MOCKOJBKY NMPUMEHSETCS IS MPEJICTaBICHUS CUCTEMHBIX B3aHMMOCBS3€H TuMa
"gacTp-11e510€". PackpbiBasi BHyTPEHHIOI CTPYKTYPY CHCTEMBbI, OTHOILIEHUE arperauu noKa3blBaerT,
U3 KakUX KOMIIOHEHTOB COCTOUT CHCTEMa M KaK OHM CBSI3aHbl MeXIy coOoil. C TOYKM 3peHus
MOJIETIM OTJENIbHbIE YaCTH CHCTEMbl MOTYT BBICTyHaThb KakK B BHJIE DJIEMEHTOB, TaK M B BHJIE
MOJICUCTEM, KOTOpBIE, B CBOIO OU€pellb, TOKE MOTYT 00pa30BBIBaTh COCTaBHbIE KOMIIOHEHTHI WIIU
MOJICUCTEMBI. DTO OTHOIICHUE MO CBOEH CYTH OMUCHIBAET JEKOMITO3UIIMIO WM Pa30UeHne CIOXKHON
cucTeMbl Ha 0oJiee MPOCThIE COCTaBHbIE YaCTH, KOTOPBIE TaKKE€ MOTYT OBITh MOJBEPTHYTHI
JIEKOMITO3UIIMH, €CJIU B 3TOM BO3HUKHET HEOOXOAUMOCTh B MOCIEAYIOLIEM.

I'pacdmyecku oTHOLIEHHE arperalyy W300pa)kaeTcsl CIUIONIHON JMHHUEH, OJIMH W3 KOHIIOB
KOTOpOM MpejacTaBisieT co0OW He3aKpalleHHbIH BHYTpH poMO. DTOT poMO yKas3bIBaeT Ha TOT M3
KJIACCOB, KOTOPBIM TpenacTaBisgeT coboit "memoe". OcTtanbHBIE KIacChl SABJSIOTCS €ro "dactsamu'

(puc. 6).

Llenoe - — YacTe

Puc. 6 I'paduueckoe n3obpaxkeHNe OTHOILIEHUS arperanuu B si3pike UML
4. OTHOIIEHHE KOMITO3UILIUU

OTHOLIEHHE KOMITO3ULIUM SIBJISIETCS. YAaCTHBIM CJIYy4YaeM OTHOILEHMS arperamuv. ITO
OTHOIICHHUE CIYXUT i1 BBIACICHUS CleUUalbHOH (OpMBI OTHOIICHHS 'dacTb-lienoe", Mpu
KOTOPOM COCTABIISIFOIIME YaCTH B HEKOTOPOM CMBICIE HAaXOHATCs BHYTpu Ienoro. Crernuduka
B3aMMOCBS3M MEXIYy HHMMH 3aKJIHOYaeTCs B TOM, YTO YaCTH HE MOIYT BBICTYIIAaThb B OTPBIBE OT
LIEJIOTO, T. €. C YHUUYTOKEHUEM LIEJIOT0 YHUUTOXKAKOTCS U BCE €r0 COCTABHBIE YACTH.

[Ipumep - okHO UHTEpdeiica mMporpaMmbl, KOTOPOE MOXKET COCTOSTh U3 CTPOKH 3aroJIOBKa,
KHOTIOK YIIPABJICHUS Pa3MepOM, MOJIOC MPOKPYTKH, TJIABHOTO MEHI0, padoueilt 00lacTu U CTPOKU
coctosiHUS. ['paduueckn OTHOIIEHHE KOMMO3UIMHM W300pa)kaeTcsl CIIONTHOW JMHHUEW, OJUH W3
KOHIIOB KOTOPOM MpeCTaBIsAeT CO00i 3aKpalleHHbI BHYTPH poMO. ITOT poMO yKas3bIBaeT Ha TOT
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W3 KJIACCOB, KOTOPBIN MpPEACTaBIIsIeT cO00M Kiacc-koMno3uluio win "uenoe". OcranbHble KIACCh
SBIISIOTCS ero "dactamu" (puc. 7).

Llenoe P S— YHacTb

Puc. 7. I'padmyeckoe n300pakeHNUEe OTHOLIECHHS KOMITO3UIINH B si3b1ke UML

B kauecTBe AONOJHUTENBHBIX 0003HAYEHUM [UIsi OTHOLUEHWH KOMIIO3UIMU M arperanuu
MOTYT HCIOJb30BaTbCsl  JIOMOJIHUTEIbHBIE O003HAUEHHUS, IPUMEHSEMblE IS OTHOLICHUS
accouuanuu. A MMEHHO, YKa3aHHe KpPaTHOCTH KJlacca acCOLMallMi M UMEHU JaHHOW accolMallvy,
KOTOpBIE HE SIBJSIOTCS 00s13aTeNbHbIMU. [IpMMEHUTENBHO K ONKMCAHHOMY BBILLIE MPUMEpPY Kilacca
"OKHO_IporpaMMsI" €ro quarpamma KiiacCoB MOXKET UMETh CIIeIyrouuid BUI (puc. 8).

OkHo
nporpammel
ER AN
1] 2] 1 !
3aronoeok ng;::;;ii” Eg E;;fbﬂ r?.da::pge

Puc. 8. J/IlnarpamMmma KJIacCOB TS WULTFOCTPAIMK OTHOIICHHUS KOMITO3UITUH Ha MPUMeEpe Kilacca OKHA
MIPOTPaMMBI
5. OTHomIeHne 0000IIeHUS

OtHomieHne 00O0OIIEHUS SBISAETCS OOBIYHBIM TAKCOHOMHYECKHM OTHOIICHHUEM MEXIY
Oonee OOHmIMM AIEMEHTOM (POAMUTENIEM WM TPEIKOM) W OOJee YaCTHBIM WM CHEIHATBHBIM
JJIEMEHTOM (JIOYEPHUM WJIM TIOTOMKOM). JlaHHOE€ OTHOIICHHWE MOYKET WCIIOJIb30BAThCS IS
MIPEJICTABJICHHUSI B3aMMOCBS3CH MEXJy TaKeTaMH, KJIacCaMH, BapHUaHTAaMH WCIIOJIb30BAHUS H
JIpyrumu sieMeHTamu si3bika UML.

[IpuMeHUTENBPHO K AMarpaMMe KJIAcCOB JJAaHHOE OTHOIIEHHE OMNMCHIBAET HUEPAPXUUYECKOE
CTpOEHHE KJIacCOB M HAacJelIOBaHUE UX CBOWCTB M moBeleHus. llpu sToM mpenmosiaraercsi, 4To
KJIaCC-MIOTOMOK 00J1a/1aeT BCEMU CBOMCTBAMH M MOBEACHUEM Kiacca-Tpeika, a TaKKe UMEeT CBOU
COOCTBEHHBIE CBOMCTBA M TMOBEACHHE, KOTOpPhIE OTCYTCTBYIOT y Kiacca-mipenka. Ha auarpammax
OTHOIIIEHHE 0000IIeHNsT 0003HaYaeTCs CIUIONIHOW JTUHUEH C TPEYrOJIbHOW CTPEJIKOW Ha OJTHOM W3
koHI110B (puc. 9). Ctpenka yka3piBaeT Ha Oosiee oOmuii Kiacc (Kiacc-peIoK Wik Cymepkiacc), a ee
OTCYTCTBHE - Ha OoJiee CrelHalbHbIN Ki1acc (KJI1acc-MOTOMOK HJIM TOJIKIIACC).

Knacc-npegok K ————— Knacc-noTomok

Puc. 9. I'padnueckoe nzodpakenue oTHoIIeHU 00001eHus B s1361ke UML

Kak mpaBmio, Ha JguarpaMMe MOXKET YKa3blBaThCsl HECKOJBKO JIMHUH U OJTHOTO
OTHOIIEHHsI 000OIICHHUS, YTO OTPaKaeT €ro TAKCOHOMUYECKHH Xapaktep. B sTom ciyuae Gomee
o0muii Ki1ace pa3oMBaeTCs Ha IMOJIKIACCHI OJJHUM OTHOIIeHHeM O000IeHus.

D10 00o3HaUeHue o PopMe COOTBETCTBYET rpady CIelUaibHOrO BUJA - HEPAPXUIECKOMY
nepeBy. B aToMm citydae Kiacc-mpeoK SIBISIETCS KOPHEM 3TOrO JIEPEBa, a KJIACCHI-TIOTOMKH - €T
mucTbsiMU.  OTiMYME 3aKJIIOYaeTcss B BO3MOXKHOCTH yKa3aHHMsA Ha JuarpaMMme KJaccoB
MOTEHIMAILHON BO3MOXXHOCTH HAJIMYMS JPYTUX KIACCOB-TIOTOMKOB, KOTOPhI€ HE BKJIFOUCHBI B
0003HAYCHHUS MTPEICTABICHHBIX HAa TUarpaMMe KJIacCoB (MHOTOTOYHE BMECTO MPSMOYTOJIbHUKA).

Psnom co crpenkoii 0000IIEHUsT MOXKET pa3MelaTbCs CTPOKA TEKCTa, YKas3bIBarollas Ha
HEKOTOPBIE JIOTIOJIHUTEIHbHBIE CBOMCTBA STOTO OTHOLIEHUS.

Humepgpeiicoi .

NuTepdeiich! SBASIOTCS 2IEMEHTaMU AUarpaMMbl BApUAHTOB UCIIONIb30BaHus . OJIHAKO TpU
MIOCTPOCHUH TUArPaMMbl KJIACCOB OTJENbHbIE HHTEP(EHCH MOTYT YTOUHSTHCSA U B TOM cllydyae s
WX HU300paK€HUs UCIONIb3YeTCs ClelUaIbHbIA rpa@uuecKuii CUMBOI - MPSMOYTOJBHHUK Kiacca C
KITFOYEBBIM CJIOBOM wiH crepeotunoMm '"interface" (puc. 10). Ilpu stom cekiusi atpulOyToB Yy
MPSIMOYTOJIBHUKA OTCYTCTBYET, a YKA3bIBAETCS TOJIBKO CEKIIUS OTepaIinii.
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“interface”
Hatuuk_Temnepatypel

3HaJeHue_Temnepatypel( )

Puc. 10. ITpumep rpaduueckoro nzodpaxeHust nHTepdeiica Ha TuarpaMMe KiaccoB

Oovexmul

OO0nexT (object) sBIsIETCS OTIEIBHBIM SK3EMIUISIPOM KJIacca, KOTOPBIN CO3/1aeTCs Ha dTare
BBITNIOJTHEHUS TporpaMMbl. OH MMEET CBO€ COOCTBEHHOE MMS M KOHKPETHBIC 3HAYCHUS aTpUOYTOB.
B cuny caMmbIX pa3iauyHBIX TPUYHH MOKET BO3HUKHYTh HEOOXOAUMOCTh ITOKA3aTh B3aMMOCBSI3U HE
TOJIBKO MEXKIy KiaccaMH MOJENH, HO U MEXIy OTACIbHBIMH OOBEKTaMH, PEaTU3yIONIUMH 3ITU
KJacchl. B maHHOM citydae MOXeT ObITh pa3paboTaHa auarpaMma OObEKTOB, KOTOpasi, XOTS H HE
SIBASETCA KaHOHMYECKOM B MeTamoienu si361ka UML, HO mMeeT caMOCTOsTEIIbHOE Ha3HAUCHHE.

Jna  rpadguueckoro u300pakeHHsT OOBEKTOB HCIOJIB3YETCS TakoOM K€ CHMBOII
MPSIMOYTOJIBHUKA, YTO M Ui KiaccoB. OTIMUUS TPOSBISIFOTCA NPU YKa3aHUM UMEH OOBEKTOB,
KOTOpBIE B cllydyae 00BEKTOB 00s3arenbHO moguepkuBarores (puc. 11). Ilpu 3tom 3amuchk uMeHH
o0BeKTa TpEeNCTaBisAeT CO0OM CTPOKY TeKcTa "MMs 00BbeKTa:uMs Kiacca", pa3eieHHYIO
nsoerouneM (puc. 11 a, 0). ImMst 06beKkTa MOXKET OTCYTCTBOBATh, B ATOM CIIy4ae MPEANoiaraeTcs,
YTO OOBEKT SBJISICTCS aHOHUMHBIM, M JIBOETOYHE YKa3bIBaeT HA JJaHHOE 00CTOsATENhCTBO (puc. 11,
r). OTCyTCTBOBaTh MOXKET M MM Kiiacca. Torma ykaspiBaeTcsl MpocTo uMs obwvekta (puc. 11, B).
ATpuOyTH 00BEKTOB NPUHIUMAIOT KOHKPETHBIC 3HAYCHHUSI.

| kBaapar: [pauoyronbHUK | I KBaapar |
(a) (8)

KBaapart: ﬂpﬂuoyronbuux

eepwuHa = (1, 10)
cTopoHa = 15
LEET_rpaHuLbl = YepHBIA '
LBeT 3anueku = Beneblit MpauoyronsHuk

(&) (r

Puc. 11. TIpumep rpaduueckoro n3odpaxxeHus 00beKTOB Ha auarpammax sizbika UML

HlIabnonst unu napamempu3zo6anHvle Kiaccol

[Ta6non (template) niu mapameTpu3oBaHHBIN Kiace (parametrized class) mpeaHa3zHaueH
JUIsi 0003HAYEHHUs] TAKOro Kiacca, KOTOphI uMeeT oauH (wiu Oosiee) HePUKCHPOBAHHBIN
dopmanpHbid TapameTp. OH ONMpeneNnseT IeJI0e CEMEUCTBO HIIM MHOXKECTBO KJIACCOB, KAXKIBIN W3
KOTOPBIX MOXET OBITh MOJIyYCH CBSI3bIBAHUEM ITUX ITAPAMETPOB C JICHCTBUTEIBHBIMUA 3HAYCHHUSIMHU.
OOBbIYHO TIapamMeTpaMK MAOJOHOB CIIY)KAaT TUIBI aTpUOYTOB KJIACCOB, TaKHE KaK IEJIbIC 4YHMCIIa,
MepEYHCIICHUEe, MacCUB CTPOK H Jp. B Oojee ciokHOM ciydae (hopMalibHbIE TapamMeTpbl MOTYT
MPEJCTaBIATh U ONEPAlluy Kilacca.

I'padpuueckn 1IabIoH H300pakaeTcss NPSIMOYTOJILHUKOM, K BEPXHEMY IPABOMY YIITy
KOTOPOT'O MPHCOCTUHECH MaJICHbKHI MPSAMOYTOJbHUK W3 IMMyHKTHPHBIX JWHUHA (puc. 12), 6osbioi
MPSIMOYTOJIBHUK MOXKET OBITh pa3ieliecH Ha CEKIWH, aHAJIOTMYHO O00O03HAYCHUWIO Ui Kiacca. B
BEPXHEM IMPSIMOYTOJbHUKE YKAa3bIBACTCS CIUCOK (OPMAIBHBIX MapaMETPOB Ui TEX KIIACCOB,
KOTOpbIE MOTYT OBITH TIOJYYCHbI Ha OCHOBE JaHHOrO mabioHa. B BepxHel cekunmu ImadiioHa
3aIMCBIBACTCS €r0 UMSI 110 MPABHJIAM 3aIUCH UMEH JIJIsl KJIACCOB.
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| Cnucok  dopmanbHblx |

| napameTpos wabnoHa !

1
Wma wabnoHa -

Cnucok atpubyToE Wabnona

Cnucok onepaumit WwabnoHa

Puc. 12. I'padguueckoe n3o0paxeHne madioHa Ha JHarpaMMe KI1accoB

[I1aboH HE MOXET ObITh HETOCPEICTBEHHO HCIIOIB30BAH B KaU€CTBE KJIACCa, MOCKOJIbKY
COZICP)KUT HEONpeACICHHBIC TapaMeTphl. Yalie Bcero B KauyecTBe IadiOHa BRICTYIIAeT HEKOTOPBIH
cylepkiacc, mapaMeTpbl KOTOPOrO YTOYHSIOTCS B €ro Kiaccax-moromkax. O4eBHJIHO, B 3TOM
cilydae MeXIy HUMHU CYIIECTBYET OTHOIICHHE 3aBUCUMOCTH C KJIIOYEBBIM clioBoM "bind", xorma
KJIaCC-KJIMEHT  MOYKeT HCIIOJIb30BAaTh  HEKOTOPHIM  MIA0JIOH Ui  CBOEM  mocledyromei
napaMeTpHu3aluu.

[Ipomiecc pa3paboTKM guarpaMmbl KJIacCoB 3aHUMaeT MeHTpaibHoe Mecto B OOAII
CIIOXHBIX cucteM. OT yMeHHMS NpaBWIbHO BbIOpaTh KJIACChl M YCTAHOBUTh MEXKIYy HUMHU
B3aUMOCBSI3M  4YacTO 3aBUCUT HE TOJBKO yCHeX IIpolecca MpPOEKTUPOBaHUS, HO U
MIPOU3BOUTENBHOCTh BBINOJHEHHUST nporpammel. Kak mnoxaseiBaer npaktuka OOII, kax sl
MPOrpaMMHUCT B CBoeil padoTe CTpeMUTCS B TOW WM HHOM CTENEeHM MCIOIb30BaTh YKe
HAKOIUICHHBIN JIMYHBIA OMBIT MPHU Pa3pabOTKE HOBBIX MPOEKTOB. JTO OOYCIOBIEHO KEJIaHWEM
CBECTH HOBYIO 3aJauyy K YK€ peUI€HHbIM, 4TOObl UMETh BO3MOXKHOCTb HCIIOJIb30BATh HE TOJBHKO
MpOBEepeHHbIE (parMeHThl MPOTrPaMMHOIO KOJAa, HO M OT/AEIbHbIE KOMIIOHEHTHl B IIEJIOM
(O6IMOTEKN KOMIIOHEHTOB).

Takol CTEpeOTHUITHBIA MOAXOJ IO3BOJIAET CYIIECTBEHHO COKPAaTUTh CPOKU peaM3aluu
IIPOEKTa, OIHAKO IPUEMJIEM JIMIIb B TOM CJIydae, KOIJa HOBBIM INPOCKT KOHUENTYalbHO W
TEXHOJIOTUYECKH HE CIIMIIKOM OTINYAETCS OT MPEIBIIYIIHX.

MonenupoBanue J{narpaMmmbl COCTOSTHU I

PaccmoTpenHas Bbllle auarpaMma KiacCcoB IPEACTaBiIAE€T COOON JOrMYECKYI0 MOJENb
CTaTHYECKOTO IPEACTaBICHUS MOJEIMPYEMOW CHCTeMBl. Pedbp uzmer o TOM, 4YTO Ha JAHHOU
auarpaMme HM300pa)karoTCsi TOJIBKO B3aMMOCBSI3M CTPYKTYpHOI'O XapakTepa, HE 3aBUCSIIUE OT
BPEMEHHU WM PEAKIMU CUCTEMbl Ha BHELIHHE cOObITHS. OpHako Ui OOJIBLIIMHCTBA (PU3MUYECKUX
CHUCTEM, KPOME CaMbIX IPOCTBIX M TPUBHMAIBHBIX, CTATUYECKUX IPEACTABICHUI COBEPLICHHO
HEIOCTaTOYHO JUIl MOJEIUPOBAHMs MPOLECCOB (YHKLUMOHUPOBAHUSA IOJOOHBIX CUCTEM Kak B
L[EJIOM, TaK ¥ UX OTIEJIBHBIX MTOJCUCTEM U JIEMEHTOB.

XapakTepUCTHKa COCTOSTHMM CHUCTEMbl HE 3aBHCHUT (WM CJIa00 3aBUCHUT) OT JIOTMYECKOH
CTPYKTYpBbI, 3a()MKCUPOBAHHOM B aumarpamme kiaccoB. I103TOMy mpu pacCMOTPEHUH COCTOSHUIM
CHCTEMBI IPUXOJIUTCS Ha BPEMs OTBJIEULCS OT OCOOEHHOCTEN ee 0OBbEKTHON CTPYKTYPhI U MBICIUTh
KaTeropusiMu, 00pa3youuMl JUHAMUYECKUNA KOHTEKCT IOBEIEHUS MOJETUPYEMOIl CUCTEMBI.

Kaxxnas npuxnagHas cuctemMa XapakTEpHU3yeTCsl He TOJIBKO CTPYKTYPOH COCTABIIIOILUX €€
3JIEMEHTOB, HO U HEKOTOPBIM MOBEACHUEM WK (PyHKIMOHAIBHOCTBIO. J[71s1 o011ero npeacraBieHus
(YHKIMOHATBHOCTH  MOJCIUPYEMON  CHUCTEMBbl  NpeAHa3HA4YeHbl JMarpaMMbl  BapHAHTOB
HCII0JIb30BAHNUS, KOTOPBIE HA KOHILIENITYaJIbHOM YPOBHE OIMCHIBAIOT [TOBEIEHNUE CUCTEMBI B 1IEJIOM.

JUia  MonenupoBaHMs IIOBEIEHUS Ha JIOTM4ecKoM ypoBHe B sa3blke UML  moryr
UCIIOJIb30BATbCA Cpa3y HECKOJBKO KAaHOHWYECKMX JUarpaMM: COCTOSIHHUM, JEATEIbHOCTH,
MOCJIeIOBATENbHOCTH U KOOMEpAaluy, Kaxaas U3 KOTOpbIX (PUKCHpYyeT BHMMaHHE Ha OTIEIbHOM
acriekte (yHKIMOHMPOBAHUS CHCTEMBbl. B oTiinuMe oT Apyrux Avarpamm JMarpamMma cOCTOSIHMM
OIIHMCHIBAET IPOLECC U3MEHEHUS COCTOSTHUM TOJIBKO OJIHOTO KJIacca, a TOYHEE - OJTHOTO IK3EMILIAPA
OIIPEAETIEHHOTO KJIacca, T. €. MOJEIMPYET BCE BO3MOXHBIE U3MEHEHUS B COCTOSIHUM KOHKPETHOTO
oobekta. Ilpm 5TOM U3MEHEHHE COCTOSHHUS OOBEKTa MOXKET OBbITh BBI3BAHO BHEUIHHUMHU
BO3JICUCTBUSAMU CO CTOPOHBI JIPYrMX OOBEKTOB WJIM M3BHE. VIMEHHO Al OMMCaHUS peaKkuuu
00beKTa Ha 1M0100HbIe BHEIIHUE BO3JICHCTBUS U UCHIOIB3YIOTCS JMAarpaMMbl COCTOSIHUH.
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I'maBHOE mpenHa3HAYEHHUE STOW JUarpaMMbl - ONMCATh BO3MOXHBIE NOCIEA0BATEIbHOCTH
COCTOSIHMI U IEPEX0JI0B, KOTOPhIE B COBOKYITHOCTH XapaKTEPU3YIOT MTOBEACHUE 3JIEMEHTa MOJAEIN
B TEUEHHE €ro JKM3HEHHOro LMKiIa. JluarpaMma COCTOSHUN NpPEJICTaBISIET JUHAMHYECKOE
MOBEJICHHE CYIIHOCTEH, Ha OCHOBE CHEeUM(UKAMM HMX PEAKIUU Ha BOCIPHITHE HEKOTOPBIX
KOHKPETHBIX COOBITHH.

XOTsl AMarpaMMbl COCTOSIHMM dYalle BCEro HCHONb3YHOTCS A ONHCAHMS TOBEICHUS
OTACTBHBIX SK3EMIUIIPOB KJIACCOB (OOBEKTOB), HO OHM TAaK)XE€ MOTYT OBITH MPHUMEHEHBI IS
crneruduKanuy  (QyHKIMOHATHPHOCTH JPYTHX KOMIIOHEHTOB MOJENEH, TaKMX KaKk BapHAHTHI
HCIIOJIb30BAHUS, aKTEPHI, TOJCUCTEMBI, OIIEPALIUUA U METOBI.

JlnarpamMmma COCTOSIHMH TI0 CYIIECTBY SBIISICTCS TpadoM CIEIHaTbHOrO BHJA, KOTOPBIHA
IIpe/ICTaBIsieT HEKOTOpblid aBToMmaT. [loHsTue aBromara B koHTekcTe UML oGmagaer n10BOJIBHO
cren(pUIecKol CEMaHTHKOW, OCHOBAaHHON Ha TEOpHHM aBTOMAaTOB. Bepmuaamum 3Toro rpada
SIBJIIIOTCSI COCTOSIHUSL M HEKOTOpbIE JpYrue THUIIBI AJIEMEHTOB aBTOMaTa (IICEeBAOCOCTOSHUSA),
KOTOpBIE M300payKal0TCsi COOTBETCTBYIOMIMMHU rpaduueckumMu cumBosiaMu. Jlyru rpada cioyskat ans
0003HaUYEHUs MEPEXO/J0B M3 COCTOSIHUS B COCTOsSIHUE. JlparpaMMbl COCTOSHUH MOTYT OBbITh
BJIOKEHBI JpPYyr B Jpyra, oOpa3ys BIIOKEHHBIE AuMarpaMMbl Oojiee JEeTaJbHOrO MpPEICTaBICHUS
OTJIETTFHBIX JIEMEHTOB MOJIENH. {71 MOHUMaHUS CEMAaHTHUKUA KOHKPETHOM JUarpaMMbl COCTOSIHUM
HEO0OXOMMO TPEJCTABNIATh HE TOJIBKO OCOOCHHOCTH IMOBEIEHUS MOJCIUPYEMOM CYLIHOCTH, HO U
3HATh 00IIME CBE/IEHUS 110 TEOPUU aBTOMATOB.

Aemomamut

ABTtomar (state machine) B si3pike UML npezcraBiisier co6oit HEKOTOPbIi (hopMamu3M Jiist
MO/JICTTMPOBAHMS MTOBEJICHHS AJIEMEHTOB MOJENIH U cUcTeMbI B 1IesioM. B metamonenn UML aBTomar
SBIIIETCA [AaKeTOM, B KOTOPOM ONPEIEIIEHO MHOXKECTBO TOHATHUM, HEOOXOIUMBIX s
MIPE/ICTaBICHHUS] TOBEACHUS MOJETUPYEMOM CYIIHOCTM B BHUJAE AWCKPETHOTO MPOCTPAHCTBA C
KOHEUYHBIM YHCJIOM COCTOSHMM M nepexonoB. C Ipyroil CTOPOHBI, aBTOMAT ONUCHIBAET MOBEJACHHE
OTJENBbHOr0 00BbeKTa B (popMe MOCIEeI0BATEIILHOCTU COCTOSIHUM, KOTOPhIE OXBAaThIBAIOT BCE ATAllbl
€ro XU3HEHHOTO IMKJIa, HAYMHAsI OT CO3JaHMs OObEeKTa M 3aKaHYMBas ero yHuuroxxenueMm. Kaxaas
JmarpaMMa COCTOSIHUM MPEICTaBIsIET HEKOTOPBIN aBTOMaT.

[Ipocreiimmm MpuMepoM BU3YAJTIbHOTO IPEACTABICHHS COCTOSIHUIM M TIEPEX0/I0B HA OCHOBE
¢dbopMann3zMa aBTOMAaTOB MOXET CIYXUThb PACCMOTPEHHAas BBIIIE CUTYyallds C HCHPABHOCTHIO
TEXHUYECKOT'O YCTPOMCTBA, TAKOr0 KaK KOMIBIOTEP. B 3TOM ciyuae BBOASTCS B paCCMOTpPEHHUE JiBa
caMbIX OOIIUX COCTOSIHUS: "ucrmpaBeH" M "HeWcrnpaBeH" W JBa mepexona: "BBIXOA U3 CTPos" H
"pemonT". I'padprueckn 3Ta nHGOPMAILIHS MOXKET OBITH MPEJCTaBICHA B BUIC U300paKCHHON HIKE

JAuarpaMmbl COCTOSTHUM KOMIIBIOTEPaA (pI/IC. 1).
BeIXog Uz cTpoA

Puc. 1. IIpocreiimumii npumep auarpaMMbl COCTOSIHUN JUIsl TEXHUYECKOTO YCTPOWCTBA TUTIA
KOMIIBIOTEP

OCHOBHBIMU TOHSTHUSIMH, BXOAALIUMHU B (OpMaTu3M aBTOMAaTa, SIBJISIOTCS COCTOSIHHE W
nepexo/. I'maBHOe paznuuue MEXIy HUMH 3aKII0YaeTcsl B TOM, UTO JUIUTEIHHOCTh HAXOXKICHUS
CUCTEMbI B OTJEIBHOM COCTOSIHMH CYIIECTBEHHO IPEBBIIIACT BpeMs, KOTOPOE 3aTpayrBacTCs Ha
MepexoJ]l U3 OJHOro cOocTOosiHUA B Apyroe. Ilpeamornaraercs, 4to B mpejesie Bpems Iepexoja U3
OJTHOTO COCTOSIHUS B JIPYTro€ pPaBHO HYIIO (€CIU TOTMOJIHUTENHFHO HUYEro He cka3aHo). Jpyrumu
CIIOBaMU, MIepexo]] 00bEKTa U3 COCTOSIHUS B COCTOSTHUE MPOMCXOAUT MTHOBEHHO.

B oOmem ciyyae aBTOMAT MpEACTaBISET AWHAMUYECKHE AaCMEKThl MOJEIUPyeMOi
CUCTEMBbI B BUJE OPUEHTHPOBAHHOTO rpada, BEpPIIMHBI KOTOPOT'O COOTBETCTBYIOT COCTOSHHUSAM, a
nyru - nepexojam. IIpu 3Tom noBeneHne MOAENIUPYETCs Kak MOCIEI0BATEIbHOE MepeMELIEHUE 10
rpady cOCTOSHUN OT BEPIIMHBI K BEPIIUHE MO CBSA3BIBAIOIIUM UX AyraM C yU4e€TOM HX OPHEHTAalUU.
Jnisa rpada cocTosHUi CHCTeMBbI MOXKHO BBECTH B PACCMOTPEHUE CIIelIUaIbHbIe CBOICTBA.
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OnHuM M3 TaKUX CBOMCTB SBIJISIETCS BBIJCJIICHHE M3 BCEH COBOKYIMHOCTH COCTOSIHUM ABYX
CHEIMALHBIX: HAYaJIbHOTO M KOHEYHOro. XOTS HU B Tpade COCTOSHUUN, HH HA Juarpamme
COCTOSIHMM BpeMsi HaXOXXJEHHUS CHUCTEMbl B TOM WJIM MHOM COCTOSIHUU SIBHO HE YYMTHIBAETCH,
MpEANoIaraeTcsi, 4YTo MOCIEAOBATeIIbHOCTh HM3MEHEHHUS COCTOSHHMM YIOpsiiodeHa BO BPEMEHH.
JpyrumMu  cjioBaMH, KaXJ0€  TIOCICAYIOIIEe COCTOSHUE  BCErjJa  HAcTymaeT  IO3XKe
MPEANIECTBYIOIIETO EMY COCTOSTHUS.

Eme ognum cBoiicTBOM Tpada COCTOSHHI MOXKET CIIYX HUTh JOCTHKHUMOCTH COCTOSIHHIA.
Peub mner o TOM, YTO HaBUTAIUS WIM OPUCHTHUPOBAHHBIM MYyTh B Tpade COCTOSHUI Omnpeaesnser
crieragbHOe OMHApHOE OTHOIICHHE Ha MHOXECTBE BCEX COCTOSHUU CHUCTEMBl. DTO OTHOIICHHE
XapaKTepHU3yeT TMOTEHUUATBbHYI0O BO3MOXKHOCTh II€pEX0Jla CHCTEMBbl U3 PacCMaTPUBAEMOIO
COCTOSIHMSI B HEKOTOpo€ Jipyroe coctosaue. OueBHAHO, IS JOCTHKUMOCTH COCTOSIHHIA
HE0OXO0IMMO HAJIMYHE CBS3BIBAIOIIEIO X OPUEHTHPOBAHHOTO ITyTH B Tpad)e COCTOSTHHIA.

dopmManu3M aBTOMATOB JOIYCKAET BJIOKEHHUE OJIHUX aBTOMATOB B JPYTUE IS YTOUHEHUS
BHYTPEHHEH CTPYKTYpbl OTAENbHBIX 0ojiee OOIIMX COCTOSIHUM (MakpococTosiHUi). B aTom ciyuae
BJIO)KEHHBIE aBTOMATHI MOJIYYWJIM Ha3BaHHWE MOJAaBTOMAaTOB. [logaBTOMATRl MOTYT HUCTIOJIB30BAThHCS
JUIs BHYTpEHHeN creundukanuu npoueayp M (QyHKuMid, oOpa3yrolmuX MOBEACHHE HCXOAHOIO
oOBeKTa.

dopmanu3M 0OBIYHOTO aBTOMAaTa OCHOBAaH Ha BBITIOJHEHUU CIIEAYIONIUX O00sS3aTeIbHBIX
YCIIOBHIA:

1. ABTomMar He 3alIOMHUHAET UCTOPHUIO TEPEMENICHHUS W3 COCTOSIHUS B cocTosiHue. C TOYKH
3peHHs] MOJETUPYEMOro TIOBEICHUS OIPEACTSIONINM SBIAECTCS caM (aKT HaXOXKICHUS
00BeKTa B TOM WJIM WHOM COCTOSTHUH, HO HHUKAaK HE TOCJIEI0BATEIbHOCTh COCTOSHUH, B
pe3yabpTaTe KOTOpOH 0OBEKT Meperiest B TEKYIIee COCTOSTHHE.

2. B Kaxaplii MOMEHT BPEMEHHM aBTOMAT MOXKET HAaXOIWTHCS B OJHOM M TOJBKO B OJHOM W3
CBOMX COCTOSHUH. OTO O3Hayaer, 4To (opManu3M aBTOMaTa MpeAHa3HAuYeH JyId
MOJIETIMPOBaHUs TOCJEIOBATEIbHOTO MOBEACHUS, KOrja OOBEKT B TEYEHHE CBOETO
KU3HEHHOIO LHKJIA IOCJIENI0BATEIbHO MPOXOIUT 4Yepe3 Bce CBOM cocTosiHuA. [Ipu stom
aBTOMAaT MOXXET HaXOAUTbCA B OTAEIBHOM COCTOSHMM Kak YrOJHO JOJIrO, €CIH He
MIPOUCXOTUT HUKAKUX COOBITHI.

3. XoTs npoiiecc U3MEHEHHs COCTOSIHHUI aBTOMaTa MPOUCXOIUT BO BPEMEHH, SIBHO KOHLIETILUS
BpEMEHH HE BXOAUT B (opmanu3M aBTOMara. OTO O3HA4yaeT, YTO JIUTEIbHOCTh
HAaxO0’KJICHUsI aBTOMATa B TOM WJIM MHOM COCTOSIHUM, & TAKKE BPEMs TOCTHXKEHHS TOrO WM
WHOTO COCTOSIHMSI HUKAK He Crieuu(UIupyroTcs.

4, KonudecTBO COCTOSHUN aBTOMAaTa JIOJDKHO OBITH 00s3aTeIbHO KOHEUHBIM (B si3bike UML
paccMaTpuBalOTCAd  TOJIBKO KOHEYHbIE aBTOMAaThl), M BCE OHU JIOJDKHBI  OBITh
crenuuIMpoBanbl SBHBIM oOpa3oM. Ilpu 3ToM oTHenbHBIE MCEBIOCOCTOSIHUSI MOTYT HE
UMeTh crienrdukanuii (HayaJlbHOE U KOHEYHOE COCTOSIHUA). B 3TOM ciyuae ux Ha3HayeHHe
U CEMaHTUKa IIOJHOCTBIO OIpPEHENAIOTCS M3 KOHTEKCTa MOJEIM U paccMaTpUBaEMOM
JarpaMMbl COCTOSIHUH.

5. I'pad aBTOMara He JOIKEH COJEP>KaTh H30JMPOBAHHBIX COCTOSHUNW U TMEPEXOJI0B. ITO
yCIIOBUE O3HA4aeT, 4TO I Ka)XJOro W3 COCTOSHUM, KpOME HaudajibHOTro, JIOJKHO OBITh
ONpeAeNeHO TpeliecTBytoniee cocrosiHue. Kaxkaplii mepexoa JOoKeH 00s3aTeNbHO
COEIUHSATH JIBa COCTOSIHHMS aBToMara. Jlomyckaercs mepexoja U3 COCTOSHUS B cels, Takon
nepexo/ elie Ha3bIBaroT "metien".

6. ABTOMAaT He JOJKEH coJepaTh KOH(MIMKTYIOIIUX MEPEeX0/I0oB, T. €. TaKHX MEepPeXOi0B U3
OJIHOTO U TOTO € COCTOSHUS, KOT/1a 00BEKT OJJHOBPEMEHHO MOKET MEPEeUTH B JBa U OoJjee
MOCIEAYIOIUX COCTOSIHUS (KpoMe cliydas mapajuielbHBIX MoaaBTomMaToB). B s3pike UML
UCKITIOYeHHE KOH(IMKTOB BO3MOXKHO HAa OCHOBE BBEJICHHUS TaK Ha3bIBAEMBIX CTOPOMKEBBIX
YCIIOBUH, KOTOpPBIE OYAyT paCCMOTPEHBI HIKE.

Cocmosanue
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[onsarue coctosinus (state) siBisgercs GyHIAMEHTATBHBIM HE TOJIBKO B METAMO/IE-JIU SI3bIKa
UML, HO ¥ B NOpPHUKIATHOM CUCTEMHOM aHajM3e€. Bed KOHLENUUs IUHAMUYECKOW CUCTEMBI
OCHOBBIBAETCS HAa IIOHATUU COCTOSIHUSL CUCTEMBI.

B s3pike UML moj cocTossHMeM MOHMMAaeTCsl aOCTPaKTHBIA METAaKJIACC, MCIOb3YEeMbIil
JUIsL MOJENHMPOBAHMS OTHCIBHOW CHUTyalMd, B TE€YEHUE KOTOPOM HMMEET MECTO BBIIIOJIHEHUE
HekoToporo ycioBusa. CocTosHue MOXeT ObIThb 3aJlaHO B BHJI€ HaOOpa KOHKPETHBIX 3HAUYECHUN
aTpuOyTOB KJlacca WM O0OBEKTa, MPH 3TOM M3MEHEHHE MX OTACIBHBIX 3HAYCHHU OyAeT OTpakaTh
M3MEHEHHE COCTOSIHUS MOJEIIMPYEMOT0 Kilacca WM 00bEKTa.

CocrosiHme Ha jauarpamMMme Hu300paXkaeTcs NPSIMOYTOJIBHUKOM CO  CKpPYTJICHHBIMU
BeplIMHaMU (puc. 2). DTOT NpsAMOYIOJbHHUK, B CBOIO OUY€pe/lb, MOKET OBbITh pa3fiejieH Ha JBe
CEeKIIMM TOPU3OHTAJIBHOW JMHUEH. Ecim yka3aHa JuIIb OJHA CEKIUSA, TO B HEW 3alUCBHIBACTCS
TOJIBKO MM COCTOSIHUS (puc. 2, a). B mpoTuBHOM ciyyae B MEPBOM M3 HUX 3aIllMCHIBAETCS UM
COCTOSIHHMS, @ BO BTOPOM - CIIMCOK HEKOTOPHIX BHYTPEHHUX JAECHCTBUN WM MEPEXOJ0B B JaHHOM
cocrossanu (puc. 2, 6). Ilpum stom mon neiictBuem B si3ike UML mOHMMAaOT HEKOTOPYIO
aTOMapHYIO OIEPALHIO, BBIIIOJIHEHHE KOTOPOM NMPUBOAUT K U3MEHEHHUIO COCTOSIHUS WJIM BO3BpaTy
HEKOTOpOro 3HaueHus (Harmpumep, "ucTuHa" Ui "1noxs").

Mma cocToaHuA MMA cocToAHKA

CNUCOK BHYTREHHUX

DEWCTEMIA B AAHHOM
COCTOAHWM

(a) ()

Puc.2. I'padpuueckoe n3o0pakeHNe COCTOSHUN HA AHArpaMMe COCTOSTHUAN

NMs  cocTosiHMSI TIPEICTaBISIET COOOW  CTPOKY TEKCTa, KOTOpas PacKpbhIBAeT
COJIEp)KATEIIBHBIA CMBICIT JAHHOTO COCTOSIHHS. MMs Bcerja 3amuchIBaeTCsl C 3arjiaBHOW OYKBBHI.
[TockonbKy COCTOSIHME CHCTEMBI SBIISIETCS COCTABHOM 4acThio mpolecca ee (pyHKIHMOHUPOBAHUSA,
pPEKOMEHIyeTCcsl B KauyeCcTBE HMEHHM HCIOJIb30BaTh TIJIarojbl B HACTOSIIIEM BPEMEHU (3BEHHT,
revyaTaeT, 0’KHMIaeT) WM COOTBETCTBYIONIME MPUYACTHS (3aHAT, CBOOOJIEH, MepeaaHo, MOTyUeHO).
WMs y cocTOSHUSI MOJKET OTCYTCTBOBaTb, T. €. OHO SIBJSIETCS HEOOS3aTENbHBIM JIi HEKOTOPBIX
COCTOSIHMII.

Cnucok BHYTPEHHMX JEHCTBHI. JTa CEKIUS COAEPKUT MEPEUYCHb BHYTPEHHUX JICHCTBUUN
WM I€ATEIbHOCTEHN, KOTOPbIE BBHIIOIHSIOTCS B MPOLIECCe HAX0XKACHUS MOJCIUPYEMOTO AJIEMEHTA B
JaHHOM cocTosiHud. Kakoe w3 nedcTBUI 3amuchiBaeTCs B BHJIE OTICIBHON CTPOKHM M HMEET
crenyoomui popmar:

<MmeTKa-AENUCTBUA '/ BBIpaXKEHUE-ICUCTBUS>

MeTka aelcTBUS yKa3blBaeT Ha OOCTOSTENbCTBA WJIM YCJIOBHS, IMPHU KOTOPBIX OyIer
BBITIOJIHATBCS  ACATEIBHOCTh, OINpeAeNieHHas BbIpakeHUeM aelcTBus. [Ipu 3ToM BbIpakeHUe
JEMCTBUSL MOXET HCIIOJIb30BATh JIIOObIE aTpUOYThl U CBSI3U, KOTOPbIE MPUHAIEkKAT 00JIaCTH UMEH
WIM KOHTEKCTYy MOJenupyeMoro oObekTa. EciaM chnucok BhIpaXeHUH JEMCTBHS IYyCTOH, TO
pasaenuTenb B BUIC HAKIIOHHON 4epThl /' MOXKET He yKa3bIBaThCSl.

B kadecTBe mpuMepa COCTOSIHUS PACCMOTPUM CUTYAIIMIO BBOJA MApOJis MOJIb30BATENS MIPH
ayTeHTU(UKALUU BXOJla B HEKOTOPYIO MpOrpamMMHYyI0 cuctemy (puc. 3). B sTom ciywae crucok
BHYTPEHHHUX JICHCTBUI B JAHHOM COCTOSIHMU HE MYCT U BKJIIOYAeT 4 OTAEIbHBIX NCHCTBUS, IIEPBHIE
JIBA W3 KOTOPBIX CTaHAApPTHbIE M ONHCaHBl BBINIE, & J[Ba IOCJIETHUX OIPEACISIIOTCS CBOEH
cnenudukanuen.

( Beoa naponsa ]

entry / YCTaHOBWTE CHMBONLI HEEWAMMBIMU
exit / YCTAaHOBUTE CUMEONEI EMAUMEIMKU
CHMEON / NONYYUTE CUMEON

NoMOLWb / NOKazaTe NOMOLW b

Puc. 3. [Ipumep cocTosiHUS € HEMYCTON CEKIUEN BHYTPEHHUX ACHCTBUN
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HauanbHoe cocrostHue. HawanpbHOe COCTOSIHME MpPEACTABISET COOOW YACTHBIM Clilydaii
COCTOSIHMS, KOTOPO€ HE COACPKUT HUKAKUX BHYTPEHHMX AEUCTBUM (TIICEeBAOCOCTOsIHUSA). B 3TOoM
COCTOSIHUM HaXOJIUTCS OOBEKT MO YMOJYAHUIO B HAYaJbHBIH MOMEHT BpeMeHH. OHO CIYKHUT JUIS
yKa3aHWs Ha JMarpaMMe COCTOSIHMI Tpaduueckoil 001acTH, OT KOTOPOW HAYMHAETCS MPOIECC
u3MeHeHus cocTossHui. ['paduueckn HavanbHOE cocTosiHue B sizbike UML o0o3Havaercss B BUjE
3aKpalieHHoro kpyxka (puc. 4, a), W3 KOTOPOr0O MOXKET TOJbKO BBIXOJUTH CTpPEJIKA,
COOTBETCTBYIOIAS [IEPEXOY.

o— @—
(a) (6)

HaJanebHoe COCTOAHWE KOHEeMHOe COCTOAHWE

Puc. 4. I'paduyeckoe nzobpaskeHHe HAYAILHOTO U KOHEYHOTO COCTOSIHUI Ha JMarpamme
COCTOSIHMI

Ha camom BepxHeM ypoBHE npezicTaBieHUs 00bEKTa Mepexo U3 HA4aJIbHOTO COCTOSIHHS
MOXET OBITh TTOMEYEH COOBITHEM CO3/IaHus (MHHUIIMAIM3AIMK) JAHHOTO 00bekTa. B mpoTuBHOM
cllydae IepexoJl HUKaKk He nmoMevaercsa. Eciin 3TOT nmepexoa He IOMEYEH, TO OH SBJIIETCS TEPBbIM
MIEPEXO0JIOM B CIIEYIOIIEE 32 HUM COCTOSIHUE.

Koneunoe cocrosinue. Koneunoe ((puHaibHOE) COCTOSIHUE MPEACTABISAET COOOM YaCTHBIN
Cllydail  COCTOSIHHSA, KOTOpOE€ TaKKe€ HE COJEPKUT HUKAKMX BHYTPEHHUX JIEHCTBUHN
(nceBmococrostHus). B 3ToM cocrosstHuM OyAeT HAaxXoIuUThCS OOBEKT IO YMOJYAHHUIO TOCTe
3aBepuIeHUs] pabOThl aBTOMAaTa B KOHEYHBIM MOMEHT BpeMeHH. OHO CIy>KUT AJs yKa3aHHsl Ha
IyarpaMMme COCTOSIHMM rpaduueckoil o0jacTh, B KOTOpOM 3aBepIIaeTcsi MpOoLecC H3MEHEHUS
COCTOSIHMI WJIM KU3HEHHBIH IMKJI JAaHHOTO oObekTa. ['paduuecku KOHEYHOE COCTOSHHE B SI3bIKE
UML o6o3HauaeTcst B BHJIe 3aKpallleHHOTO KpYy»KKa, MOMEIIEHHOT0 B OKpPYKHOCTh (puc. 4, 0), B
KOTOPYIO MOKET TOJIBKO BXOAUTH CTPEJIKA, COOTBETCTBYIOLIAS MEPEXOTY.

Ilepexoo

[Ipoctoii mepexon (simple transition) mpeacTaBisieT COOOW OTHOIIEHWE MEXIY IBYMsI
MIOCJIEIOBATEIbHBIMU COCTOSTHUSIMM, KOTOpPOE€ YyKa3blBaeT Ha (akT CMEHbl OJHOIO COCTOSHUS
apyrum. IlpeGbiBaHue MozenupyeMoro o0ObeKTa B NEPBOM COCTOSHUM MOYKET COIpPOBOKIATHCS
BBIMIOJITHEHUEM HEKOTOPBIX JEHCTBMI, a MEepexo] BO BTOPOE COCTOSIHME OyZeT BO3MOXKEH IOcIie
3aBEpUICHUS DITUX [JEHCTBUM, a TaKXe IIOCIEC YIOBJIECTBOPEHHsS HEKOTOPBIX JONOJHHUTEIBHBIX
ycinoBuil. B 3TOM ciydae roBopsT, 4TO Hepexoj cpabaTbIBaeT, WM IPOUCXOAUT CpadaTbIBaHHE
nepexozaa. Jlo cpaGaTbiBaHus mepexojia OObEKT HaXOAUTCS B IMPEIbIAYLIEM OT HEro COCTOSHUH,
Ha3bIBA€MbIM MCXOJHBIM COCTOSIHUEM, WJINM B MCTOYHHMKE (HE IMyTaTh C HAYaJbHBIM COCTOSIHUEM -
9TO pa3Hble MOHATH), a MOCIE ero cpabaTbiBaHUsS OOBEKT HAXOAUTCS B IMOCIEIYIOLIEM OT HEro
COCTOSIHHH (II€JIEBOM COCTOSIHUH ).

Ilepexox ocyuiecTBisieTcs MpH HACTYIJICHUH HEKOTOPOTO COOBITHS: OKOHYaHMS
BBITIOJTHEHUS JesiTtenbHOCTH (do activity), MOIydeHUH OOBEKTOM COOOIICHHUS WM TPHEMOM
curHasna. Ha nepexoze yka3spiBaercst uMs coObiTHsi Kpome Toro, Ha mepexozie MOryT yKa3blBaThCs
JeUCTBUS, MPOU3BOANMBIE OOBEKTOM B OTBET HAa BHEIIHUE COOBITUS IPH MEpPeXoje U3 OJHOI0
cocTosiHusl B japyroe. CpaOaTblBaHHE IEepexo/la MOMKET 3aBUCETb HE TOJBKO OT HACTYIUICHHS
HEKOTOPOT0 COOBITHS, HO M OT BBIMOJHEHUS OIPEAEICHHOr0 YCIOBHSI, HA3bIBAEMOI'0 CTOPOKEBBIM
ycinoBueM. OOBEKT mepeiaer U3 OAHOTO COCTOSHHUS B JPYyroe B TOM Cllydae, €Cid MPOU3O0ILIO
yKa3aHHOE COOBITHE U CTOPOKEBOE YCIOBHE MPUHSIIO 3HaYCHHUE "HCTHHA".

Ilepexoa MokeT ObITH HANpaBiIeH B TO e COCTOSHUE, U3 KOTOPOrO OH BBIXOAMUT. B aToM
cllyyae €ro Has3bIBalOT INepexojioM B cebs. VcxonHoe M 1eleBoe COCTOSHHS Iepexoia B cels
COBIAAIOT. DTOT Mepexoia H300paxkaeTcs MeTied cO CTPENKOM M OTJIMYAeTCs OT BHYTPEHHEro
nepexona. [Ipu nepexoze B cedst 00BEKT MOKHIAET UCXOHOE COCTOSHUE, a 3aT€M CHOBA BXOJMT B
Hero. [Ipu 3TOM BCsIKMii pa3 BBINOIHAIOTCS BHYTPEHHUE NeHCTBUs, crien(UIIMpOBaHHbIE METKaMU
entry u exit.
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Ha nuarpamme cocrosiHui mepexoj; M300pa)kaeTcsi CIUIOIIHOM JIMHHEH CO CTPENIKOM,
KOTOpasi HalpaBJjieHa B LIEJIEBOE COCTOSHUE (Hampumep, "BbIXo] uU3 crpod’ Ha puc. 1). Kaxnwiii
MePexo MOKET IIOMEUEH CTPOKOH TEKCTa, KOTOpast UMEET CIIeAYIOUINi o0mmii opmar:

<curHatypa coObITus>'['<CTOpOXkKEeBOE yCi0oBHE™>']' <BbIpa)KEHUE IEHCTBUS>.

[Ipu »TOM curHaTypa COOBITHSI ONUCHIBAET HEKOTOPOE COOBITHE C HEOOXOAUMBIMH
apryMeHTaMu:

<uMs cOOBITHS>'('<CITUCOK MapaMeTPOB, Pa3ACICHHBIX 3aIsTHIMI>")".

Tepmun coObiTHe (event) TpeOyeT OTACIBHOIO TOSICHEHUS, IOCKOJBKY SIBISIETCS
CaMOCTOSITENILHBIM  35ieMeHTOM si3bika UML. ®opmanbHO, COOBITHE TIPEACTaBISCT COOOH
cenn(UKaIo HEKOTOPOro QaxTa, MMEIOLIETO MECTO B IMPOCTPAHCTBE M BO BpeMeHH. lIpo
COOBITHSL TOBOPST, YTO OHH '"IIPOMCXOIAT", MPH STOM OTAEIbHBIE COOBITHS JOJDKHBI OBITH
yHopsiiodeHsl Bo BpeMeHH. [locie HacTymieHHs HEKOTOPOTO COOBITHSI HENB3Sl YKE BEPHYTHCSA K
MPEbIIYIIUM COOBITHSM, €CIIH TaKasi BO3SMOXHOCTh HE NMPEAyCMOTPEHA SIBHO B MOJIETH.

CeMaHTHKa TOHATHUS COOBITHS (UKCUPYeT BHHMMAHHME Ha BHEIIHUX MPOSBJICHUIX
KayeCTBEHHBIX U3MEHEHUH, MPOUCXOIAUINX MPHU MEPEX0/I€ MOJEIUPYEMOT0 O0BbEKTa U3 COCTOSHUS
B cocTosHMe. Hampumep, mNpu BKIIOYEHHWU JJIEKTPUUYECKOIO MEPEKIIoYaTeNsl MPOUCXOAUT
HEKOTOpOE COOBITHE, B PE3yJIbTaTE KOTOPOI'0 KOMHATAa CTAHOBUTCS OCBEILIEHHOM.

B s3pike UML coObITUSI UTPAIOT POJb CTUMYJIOB, KOTOPbl€ MHUIMUPYIOT NEPEXObl U3
OJIHUX COCTOSHMW B Jpyrue. B kauecTBe cOOBITMII MOXXHO paccMaTpUBaTh CHUTHANbI, BBI3OBBHI,
OKOHYaHWe (PUKCUPOBAHHBIX MPOMEXKYTKOB BPEMEHHM WM MOMEHTHl OKOHYAHHUS BBIMOJHEHUS
onpeaeneHHbIX AelcTBUid. VMg coObITHS HAEHTUDUUIMPYET KaKIbld OTAEIbHBIA MMepexoa Ha
iarpaMMe COCTOSIHUM U MOXKET COJIEP)KaTh CTPOKY TEKCTa, HAUMHAIOLIYIOCS CO CTPOYHOM OYKBBI.
B sToM ciyuyae mpUHATO CUMTATh MEPEXOJ TPUITEPHBIM, T. €. TaKUM, KOTOPBIN crneuuduuupyer
coOwITHe-TpUrrep. Hanpumep, nepexosl Ha puc. 1 sIBISIFOTCSI TPUTTEPHBIMU, TOCKOJIBKY € KaXKIbIM
U3 HUX CBSI3aHO HEKOTOPOE COOBITHUE-TPUITEP, MPOUCXOAAIIEE aCHHXPOHHO B MOMEHT BbIXOJa U3
CTPOSI TEXHUYECKOT'O YCTPOMCTBA WJIM B MOMEHT OKOHYAaHMsI €70 PEMOHTA.

Ecnu psgoM co cTpenkoi Iiepexoia HE yKa3aHa HHUKakasg CTpOKa TEKCTa, TO
COOTBETCTBYIOIIMN NEPEXOJ SABJISAETCS HETPUITEPHBIM, U B 3TOM CIy4Yac M3 KOHTEKCTa AUArpaMMbl
COCTOSIHUHM JTOJDKHO OBITh SICHO, ITOCIIE OKOHYAaHMs KaKoW JeATEeNIbHOCTH OH cpabarteiBaeT. [locne
UMEHHM COOBITUS MOTYT CJI€[OBaTh Kpyrjble CKOOKM Ui SIBHOTO 3a/laHusl IapaMeTpoB
COOTBETCTBYIOLIEr0 COOBITUA-TpUrTEpa. Eciau Takux mapaMeTpoB HET, TO CHUCOK IapaMeTpoB CO
CKOOKaMH MOXKET OTCYTCTBOBATb.

CropoxeBoe yciaoBue (guard condition), eciu OHO ecThb, BCerja 3alUChIBACTCA B
IOpSIMBIX CKOOKax TIOcCie COOBITHA-TPUITEPA M HPEICTaBIseT COOOH HEKOTopoe OyJeBckoe
BbIpaxkeHne. HarmoMHuM, uTo OysieBCKOE BBIpaXKEHUE JOJDKHO IMPUHUMATh OJHO MX JBYX B3aHMMHO
HCKJTIOYAOIIMX 3HaueHui: "uctuHa" mwim "noxe". M3 KOHTEKCTa auarpaMMbl COCTOSHUM JOJIKHA
SIBHO CJIENOBaTh CEMAHTHKA 3TOr0 BBIPA)KECHHUSA, a NI 3allUCU BBIPAKCHUSI MOXKET MCIIOJIB30BATHCS
CHHTAKCHUC SI3bIKa OOBEKTHBIX OTPAHUYEHUI, OCHOBBI KOTOPOI'O M3JI0’KEHBI B IPHIIOKEHUH.

BBenenue Uil mepexoja CTOPOXKEBOI'O YCJIOBUSL MO3BOJSIET SIBHO CHEHM(DULIUPOBATH
CEMaHTHKy ero cpaOaTbIBaHUs. BbIUnCIIEHME HCTHUHHOCTH CTOPOXKEBOI'O YCJIOBHUS IMPOUCXOAUT
TOJIBKO I10CJI€ BO3HUKHOBEHMS ACCOLMUPOBAHHOI'O C HUM COOBITUS-TPUITEPA, MHUIUHUPYIOLIETO
COOTBETCTBYIOIIHMH IEPEXOI.

B o01miem citydae U3 0JJHOrO COCTOSIHUSL MOXKET ObITh HECKOJIBKO MEPEX0JI0B C OJJHUM U TEM
&Ke coObITMeM-Tpurrepom. [Ipu 3TOM HHKakue JiBa CTOPOKEBBIX YCIOBHUS HE JOJDKHBI
OJTHOBPEMEHHO NpUHMMATh 3HaueHHe "uctuHa". Kaxkoe M3 CTOPOKEBBIX YCIOBUIl HEOOXOIUMO
BBIUMCIIATH BCIKUI pa3 NpU HACTYIIJICHUH COOTBETCTBYIOIIETO COOBITUS-TPUITEPA.

Breipa:kenue geiictBus (action expression) BBINOJIHSAETCS B TOM U TOJBKO B TOM Cllydae,
Korja nepexona cpabatsiBaeT. Ilpencraiser co6oil aToMapHyr0 Onepanuio (J0CTaTOYHO MPOCTOE
BBIUMCIIEHUE), BBITOJIHAEMYIO Cpa3y Mocje cpabaTbIBaHUS COOTBETCTBYIOLIETO Mepexo/ia 10 Havyana
KakHX Obl TO HU OBUIO AEHCTBHI B 11€JI€BOM COCTOSTHUHM. ATOMapHOCTb JIEWCTBUS O3HAYAET, YTO OHO
HE MOXeET OBITh MPEepBAaHO HUKAKUM JPYTUM AECUCTBHEM JI0 TE€X MOp, MOKa HE 3aKOHYUTCS €ro
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BbINOTHEHUE. J[aHHOE NEeHCTBUE MOXKET OKa3bIBaTh BIIMSHUE KaK Ha caM OOBEKT, TaK M Ha €ro
OKpY>KEHHE, €CIIU 3TO C OYEBUJIHOCTBHIO CIEYET U3 KOHTEKCTa MOJENU. BrlpakeHue 3anuchbiBacTCst
nocie 3Haka "/" B cTpoKe TEeKCTa, MPUCOSANHEHHOW K COOTBETCTBYIOIIEMY TIEPEXOTY.

B oOmem cnydae, BbIpaKeHHE ACHCTBHSI MOXKET COJEPIKATh LENbIH CIHUCOK OTAEIbHBIX
NEUCTBUM, pa3aeneHHBIX cuMBosioM ";". OOsi3aTenbHOE TpeOOBaHWE - BCE JCHCTBUS M3 CIIHMCKA
JOJDKHBI YETKO pPAa3jInyaThecsl Mexay coOoil u cienoBaTh B mopsiake ux 3anucu. Ha cuHTtakcuc
3allMCH BBIPAKEHUW JICUCTBUSI HE HAKIAAbIBACTCS HUKAKMX OTpaHUYCHHU. ['JlaBHOE - MX 3aIlHCh
JODKHA OBITH TOHSATHA pa3paboTYMKaM MOJENM M mporpammucram. [losromy wdamie Bcero
BBIPQKEHUSI 3aMKMCHIBAIOT HA OJHOM M3 S3BIKOB MPOTPAMMHUPOBAHUS, KOTOPBINH MpeAroiaracTcs
HCIOJIb30BATh ISl PeaIu3alii MOJIEIIH.

MogaeanpoBanue JlnarpaMmsl 1eATeIbHOCTH

[Ipy MonxenupoBaHMM IOBEICHUS NPOCKTUPYEMOM WM AHAIM3UPYEMOM CHCTEMBI
BO3HHMKAEeT HEOOXOJIMMOCTb HE TOJIbKO NPEICTaBUTh MPOIECC U3MEHEHUs €€ COCTOSHUM, HO U
JNETAIU3UPOBATh OCOOCHHOCTH aNTOPUTMUYECKONM M JIOTUYECKOW peai3allii  BBIMOTHIEMBIX
cucteMoit omepanuid. TpagulmoHHO JUIsi OSTOM 1ETUM HCHOJB30BAIUCH OJIOK-CXEMBI  IIH
CTPYKTYpHBIE CXeMbl anropuTMoB. Kaxmas Takas cXxeMa akIeHTUPYeT BHUMaHHUE Ha
IIOCJIEIOBATEIILHOCTH  BBIIIOJIHEHUSL OIPENEICHHBIX JECUCTBUH WM D3JEMEHTapHBIX Ollepanui,
KOTOpBIE€ B COBOKYITHOCTH NMPUBOJAT K MOJIYYEHUIO KEITAEMOI0 pe3yJsbTara.

AJTOopUTMHYECKHE U JIOTMUYECKHE Olepaliy, TPeOyIOUIe BBINOJHEHUS B OMpPEIeIEHHOM
MOCJIEI0BATEIBHOCTH, OKPYKAIOT HAC MOCTOSIHHO. BajkHO MOJUEepKHYTHh TO 0OCTOSATENBCTBO, UTO C
YBEJIMYEHUEM CIIO)KHOCTH CHCTEMBI CTPOroe COOJIOJEHHE MOCIeA0BATEIbHOCTH BBIMTOIHIEMbIX
orepaiii npuoOpeTaeT Bce Oosiee BaKHOE 3HAUEHHE.

Jlns MoenupoBaHus Mponecca BIMOIHEHUs onepanuid B si3bike UML ncnonbe3yrorcs Tak
Ha3bIBa€Mble JUarpamMmbl JesTeabHOCcTH. Kaxkmoe cocTosiHMe Ha JAuarpaMMe JesiTeIbHOCTH
COOTBETCTBYET BBINOJHEHUIO HEKOTOPOM 3JEMEHTAapHOM oOllepanuu, a MEpPEexXo] B Cleayroniee
COCTOSIHME CpabaThIBAE€T TOJIBKO MPU 3aBEPLICHUM ITOH, OMEpallMd B MPEbIAYIEM COCTOSHUU.
I'paduueckn mmarpamMmma JesTEIBLHOCTH TpeACTaBisieTcss B Qopme Tpada AeITeTbHOCTH,
BEPLIMHAMHU KOTOPOTO SIBJISIOTCSI COCTOSIHUS IEUCTBUS, & JyTaMHU - IEPEXObI OT OTHOTO COCTOSIHUSA
JEUCTBUSA K APYromMy.

OCHOBHBIM  HAINIPaBJIEHHEM  MWCIOJB30BaHUS  JUArpaMM  JACSATEIBHOCTH  SIBISIETCS
BHU3yalu3alusi 0COOEHHOCTEW peaiu3aliy Omepaluil KJaccoB, KOTJa HEOOXOAMMO MPEACTaBUThH
QIrOPUTMbl MX BbINOJHEHUsA. [Ipm 3TOM KaK10€ COCTOSHHE MOMKET SBJATHCA BBINOJHEHUEM
orepaly HeKOTOporo kjacca Jubo ee 4acTu, MO3BOJIsA MCHOJB30BaTh AUArPAMMBI JIEATEIbHOCTH
JUIS OIIMCAHMSI peakuii Ha BHYTPEHHHUE COOBITHS CUCTEMBI.

B xontekcre s3pika UML gestenpHOCTH (activity) mpeacTaBiisieT coOOM HEKOTOPYIO
COBOKYIIHOCTh OTJEJIbHBIX BBIYHMCIICHUWA, BBIIIOJHAEMBIX aBTOoMaToMm. Ilpu 3TOM OTIENbHBIE
3JIEMEHTapHbIE BBIYUCICHUS MOTYT IMPUBOJIUTH K HEKOTOPOMY pe3yibTaTy WM JIeHCTBHIO (action).
Ha nuarpamme gestensHOCTH OTOOpa)kaeTcsl IOTUKA UITU MOCIEA0BATEIbHOCTh MEpexoia OT OJIHOM
NEeSITEeNIHOCTU K IPYTOd, MPU 3TOM BHUMaHHE (GUKCUPYETCS Ha pe3ynbTare JesTeabHocTH. CaM xe
pe3yabTaT MOXKET MPHUBECTU K MU3MEHEHUIO COCTOSHHS CUCTEMbI WJIM BO3BPAILEHHIO HEKOTOPOIO
3HAYEHMUSI.

XoTs AuarpaMma JIeATeIbHOCTH IpelHa3HaueHa JUIsl MOJICIMPOBAHUS MOBEJACHHS CUCTEM,
BpeMsl B IBHOM BUJIE OTCYTCTBYET Ha 3TON JUarpaMme.

Cocmosanue oeiicmeusn

Coctosinue geiicTBus (action state) sBIsSETCS CHEIHATBHBIM CIy4aeéM COCTOSIHHS C
HEKOTOPBIM BXOJHBIM JCHCTBUEM WU MO KpalHEel Mepe OJHUM BBIXOJSALIUM U3 COCTOSIHUS
MepexXo oM. DTOT MEPEeX0]] HESIBHO MPEIIOJIAraeT, YTO BXOJHOE JAECUCTBUE YK€ 3aBEPLIMIIOCH.
CocrostHue JEUCTBHUSI HE MOXKET HMMETh BHYTPEHHUX IE€PEXOJ0B, MOCKOJIbKY OHO SIBIISETCS
aneMeHTapHbIM. OOBIYHOE HCIIONB30BAHUE COCTOSHUS JCUCTBUS 3aKIIOYaeTCsl B MOICTUPOBAHUH
OJTHOTO IIIara BBITIOJIHEHUS alIrOpUTMa (MIPOLIEAYPbl) WK TIOTOKA YIPaBICHHUS.
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I'papuueckun  cocrostHue  nedictBus — m3o0paxkaercs  (Gurypoid,  HarmoMHHAOLICH
PSIMOYTOJIbHUK, OOKOBBIE CTOPOHBI KOTOPOTO 3aMEHEHBI BBIMYKJIbIMH Jgyramu (puc. 1). Baytpu
9TON (Uryphl 3alMCHIBACTCS BBIpAXKEHHE JEUCTBHS (action-expression), KOTOPOE JOJIKHO OBITH
YHUKAJIBHBIM B IIpEZEIax OJHON AUarpaMMBbl IEATEIbHOCTH.

[F'aapaGOTaTb nnaH npoex‘raj [index = number+1 j

(a) npocToe AeAcTEME (6) BoIpaKEHWE

Puc. 1. I'padmueckoe n300pakeHne COCTOSHHS TEHCTBUS

JleiicTBre MOKET OBbITh 3allMCAaHO HA €CTECTBEHHOM S3bIKE, HEKOTOPOM IICEBJOKOJE WM
SI3pIKE MporpaMMHpoBaHusl. HUKaKUX JOMOJIHUTENbHBIX WM HESBHBIX OTPaHUYEHUN NPU 3alKCH
JNEUCTBUM HE HakKIaAblBaeTcs. PEKOMEHIyeTcs B KadyeCTBE HMEHHM IPOCTOrO JCHCTBHS
WCIIOJIB30BATh IJIArojl ¢ MOSICHUTENBHBIMU clioBaMu (puc. 1, a). Ecim ke neiictBue MoxeT OBITh
MIPEJICTaBICHO B HEKOTOPOM (OpMalbHOM BHUE, TO I€JIECOO0pa3HO 3amucaTh €ro Ha TOM SI3bIKE
MIPOrpaMMHUPOBaHMsL, HA KOTOPOM IPEIOJIaracTcs pealu30BbIBaTh KOHKPETHBIN MpoeKT (puc. 1, 6).

WNHora Bo3HHMKAaEeT HEOOXOIMMOCTD MPEJCTaBUTh HA TarpaMMe JesiTeIbHOCTH HEKOTOPOe
CII0)KHOE JIEHCTBUE, KOTOPOE, B CBOIO OYEPE/Ib, COCTOMT U3 HECKOJIBKUX 00Jiee MPOCTHIX JAEHCTBUH.
B 3ToM ciayyae MOXKHO HCIIOJIb30BaTh CIELMAIbHOE O0O03HAYEHHE TaK Ha3bIBAEMOIO COCTOSHUS
noA-nesTenbHOCTH (subactivity state). Takoe cocrosiuue sBisercss rpadom ACSTEIBHOCTH H
o0o03HavaeTcs CrenualbHON MUKTOTpaMMOM B IPaBOM HHMKHEM YTIJIy CUMBOJIA COCTOSIHUS JEHCTBUS
(puc. 2). DTa KOHCTPYKIHSI MOXKET MPUMEHSTHCS K JIOOOMy ameMeHTy s3bika UML, koTOpBIid
MOAJePKUBAaET "BJIOXKEHHOCTh" CBoel CTpykTypsl. [Ipm 3TOM mNHKTOrpaMmMa MOXET OBITh

JOTIOJTHUTEIBHO IIOMEUYEHA TUIIOM BJIOKEHHOM CTPYKTYPBI.
CHMEON

[ MaroToeuTs npoaykT COCTOAHWA

nog-aeATenbHOCTH

t OdopmuTe 3aKas q
ol

Puc. 2. I'padmnueckoe n3o00pakeHNE COCTOSHUS MO-EATSTLHOCTH

Kaxnas nmarpamMma JAedTelbHOCTH JOJDKHA HMMETh EIUHCTBEHHOE HaudalbHOE U
€IMHCTBEHHOE KOHEYHOE cOCTOsAHMS. [Ipu 3TOM Kaxkaasi NesiTebHOCTh HAUMHAETCS B HAYaJIbHOM
COCTOSIHMM M 3aKaHYMBAETCA B KOHEYHOM cocTosiHMH. CaMy AuarpamMmy AEATEIbHOCTU HPUHSATO
pacnojarate TakuM 00pa3oM, YTOOBI IEHCTBUS ClIe0BAlIM CBEPXY BHM3. B 3TOM ciyuyae HavajabHOE
cocrosiHue OyeT n300paxkaTbcsi B BEpXHEH YacTH JuarpaMmbl, a KOHEUHOE - B €€ HIDKHEH 4acTu.

Ilepexoowt

[Ipn noctpoeHun auarpaMMbl JEATEIBHOCTH HCIONB3YIOTCS TOJBKO HETPHUITEPHbIE
Mepexo/ibl, T. €. TaKue, KOTOpble CpaldaThIBAIOT Cpa3y IMOCJe 3aBEepUICHHS ACSITeIbHOCTU WU
BBITIOJIHEHUSI COOTBETCTBYIOIIETO JIEHCTBUS. OTOT TMEpexXoa MEpPEeBOJUT JCSITENbHOCTh B
MOCIIEAYIOIIEE COCTOSTHUE Cpa3y, KaK TOJIBKO 3aKOHUUTCS JEHCTBUE B MpeablayIleM cocTosHud. Ha
IrarpamMme Takou mepexo]l u300paxkaeTcs CIUIOUIHOMN JIMHUEH CO CTPENKOM.

Ecnu u3 cocTosiHus NeiiCTBUS BBIXOUT €IMHCTBEHHBIN MEPEX0/1, TO OH MOXKET ObITh HUKAK
He moMedeH. Eciu e Takux MmepexojoB HECKOIbKO, TO CpaboTaTh MOXKET TOJIBKO OJMH U3 HUX.
NMenHno B 3TOM ciyyae Aisl KaXJOro M3 TaKUX IEPeXOJOB JODKHO OBITh SBHO 3alUCaHO
CTOPOKEBOE YCJOBHE B MpPIMBIX cKkoOKkax. [lpm 3ToM ans BceX BBIXOISIIMX M3 HEKOTOPOTO
COCTOSIHUSI TIEPEXOJ0B JOJDKHO BBHITIONHATHCS TPeOOBaHHE MCTUHHOCTH TOJBKO OJHOTO U3 HHX.
[TomoOHbIN crydall BcTpeudaeTcsl TOT/a, KOTJa TMOCTEI0BATENbHO BBITIONHSAEMAs AESITEIbHOCTD
JOJDKHA pa3fefuThCs Ha albTepHATUBHBIE BETBM B 3aBUCHMOCTH OT 3HA4Y€HHUS HEKOTOPOTO
MPOMEXYTOYHOTO pe3ynbTaTa. Takas cUTyalnus TOJIy4YWsia Ha3BaHHE BETBJICHHS, a M ee
0003HAYECHUS IPUMEHSETCS ClIelnaTbHBI CHMBOIL.

I'padmyecku BeTBIEHUE HA AUArpaMMe JIEATEIHHOCTH 0003HaYaeTcs HEOOIBITUM POMOOM,
BHYTPHU KOTOPOTO HET HUKAKOTO TEKCTa. B 3TOT poMO MOXXET BXOJUTH TOJIBKO OJHA CTPENKa OT

50



TOTO COCTOSHHMS JICHCTBHSI, MOCJE BBIIOJHEHHS KOTOPOrO MOTOK YIPABICHHS JOKEH OBITh
MPOAOJDKEH 110 OJHOM M3 B3aMMHO HCKIKOYAOUIMX BeTBEM. [IpHHATO BXOIAIIYIO CTPEIKY
MPUCOETUHATh K BEPXHEH WM JIEBOW BEpPIIMHE CHMBOJIA BETBJICHUS. BBIXOAANIMX CTPEIIOK MOXET
OBbITH JBE WM Oosiee, HO ISl KaXIOW M3 HUX SIBHO YKa3bIBAETCSl COOTBETCTBYIOIIEE CTOPOXKEBOE
yclioBue B opMe OYyIEBCKOTO BBIPAKCHUS.

B mpumepe (puc. 3) paccumThIBaeTcs 00MIas CTOMMOCTH TOBapoOB, IMOKYIAeMBIX I10
KPEUTHOW KapTouke B cyrnepmapkere. Eciaum 3Ta croumocTh npeBbimaer $50, TO BBIMOIHSETCS
ayTeHTH(UKALMs TUIHOCTH BIIAJICbIIa KApTOUKU. B cilydae moIoKUTEIHHON MPOBEPKH (KapTOUyKa
JICHCTBUTEIIbHAS) HJTH €CJIM CTOMMOCTh TOBapOB HE MpeBbiiiaeT $50, IPOUCXOIUT CHITHE CYyMMBI CO
cueTa ® OIUlaTa CTOMMOCTH ToBapoB. llpm orpumarensHoM  pe3ynbrare  (KapTouka
HE/ICHCTBUTEIIbHAS) OIUIATHI HE TIPOUCXO/IUT, M TOBAP OCTACTCS Y MPOJIaBIIA.

Kak BuAHO W3 3TOro XK€ PHCYHKa, IOMYCKAaeTCsl HCIOJIb30BaThb BMECTO CTOPO’KEBOTO
yCIIOBHS CJ0BO "WHadye", ykas3blBalolllee Ha TOT MEpexojl, KOTOPBIA JOKEH cpaboTaTh B Cilydae
HEBBITTOJIHEHHUS CTOPOKEBOTO YCIIOBHUS BETBIICHHSL.

®
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Puc. 3 Paznuunbie BapraHThl BETBIICHUM HA TUarpaMMe JIeITeIbHOCTH

OnuH n3 Hanbosee 3HAYMMBIX HEJIOCTATKOB OOBIYHBIX OJIOK-CXEM WIJIH CTPYKTYPHBIX CXEM
AITOPUTMOB CBsI3aH C TIPOOJIEMON M300paKeHUs TapaJlICIbHBIX BETBEH OTACIBHBIX BBHIYMCICHHM.
[TockonpKy pacnapajuieIMBaHUE BBIYMCICHUH CYIIECTBEHHO TMOBBIMIAET 00IIee OBICTPOICHCTBHE
MIPOTPAMMHBIX CHCTEM, HEOOXOAMMBI TpaduuecKre MPUMHUTHBBI [T TIPEICTABICHUS MapalIeIbHBIX
npoueccoB. B s3pike UML 17151 3TOM 11€JIM MCTIONB3YETCsl CENUAIbHBIN CUMBOJ JIJIs1 pa3eieHus U
CIHMSHUS TApaJUICIbHBIX BBIYHCICHUNA WM TIOTOKOB YIPABJICHHS. TaKMM CHMBOJIOM SIBIISCTCS
npsiMast 4epTouKa.

Kaxk npaBuito, Takas uepTouka n300paxaeTcsi OTPE3KOM TOPHU30HTAILHOMN JIMHUH, TOJIIIHHA
KOTOPOW HECKOJBKO IIHPE OCHOBHBIX CIUIONIHBIX JIMHHH JUarpaMmbl AesTENIbHOCTH. [lpu sTOM
pasnenenue (concurrent fork) mmeer oauMH BXOAAIINN MEPEX0]] U HECKOJIbKO BBIXOAAIMHUX (pHC. 4,
a). Cnusiaue (concurrent join), HaA00OpPOT, MMEET HECKOJIKO BXOJAIIUX TMEPEXOJOB M OJUH
BBIXO UM (pHC. 4, 0).

Al 3

{(a) pazgen {B) cnuaHKe

Puc. 4. I'paduueckoe uzoOpaxkeHHe pas3leNeHus W CIUSHUS MapayieIbHBIX TTOTOKOB
yIpaBieHUS

Jopoicku

JlnarpamMmbl 1€ATEIHHOCTH MOTYT OBITH HCIOJB30BaHBl HE TOJBKO Ui CHEIH(PUKAIIUU
QITOPUTMOB BBIYMCIICHUI WM MMOTOKOB YIPaBJIEHUS B MPOrpaMMHBIX cucTteMax. He MeHee BakHas
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o0JIacTh WX NPUMEHEHHs CBs3aHa C MOJEIMPOBaHUEM OH3HEC-TIporeccoB. JleicTBUTENBHO,
NESITeNLHOCTh JI000M KoMmaHuu ((UPMBI) TaKKe TMPEACTaBIseT COOOM HE 4YTO HHOE, Kak
COBOKYITHOCTb OTJICJIbHBIX JCHCTBHI, HANpaBICHHBIX HAa JOCTIKEHHE TpeOyeMoro pesylibTara.
OnHako TPUMEHHUTENBHO K OHM3HEC-TpoleccaM KelaTebHO BBINOJHEHUE KaXIO0TO JCHCTBUS
acCOLIMMPOBATh C KOHKPETHBIM IMOJPA3IACICHUEM KOMIIAaHUH. B 3TOM ciydae nojpasaesneHue Hecer
OTBETCTBEHHOCTb 33 PEAIN3aIUI0 OTACIBHBIX JCHCTBHIA, a caM OM3HEC-TIPOIECC MPEICTABISICTCS B
BUJIE TIEPEXO0JI0B JIEHCTBUIN U3 OJJHOTO MOAPA3JACIICHUS K IPYrOMY.

Jia monenupoBaHus 3THX ocoOeHHoctel B s3bike UML wucnonb3yercs crneunanbHast
KOHCTPYKIIMS, TOJy4HBIIEe Ha3BaHWE IOpOXKH (swimlanes). MMeercss B BHIy BH3yalbHas
aHAJIOTUSI C IUIABATEJIbHBIMU JIOPOKKaMU B OacceilHe, eclii CMOTPETh Ha COOTBETCTBYIOIIYIO
muarpammy. llpm 3TOM Bce COCTOSHUS [EHCTBUSL Ha JuarpaMMe JesTeIbHOCTH JAEATCS Ha
OTJEJIbHBIE TPYIIbI, KOTOPbIE OTAEISIOTCA APYyr OT Jpyra BEpTUKaJIbHBIMU JHMHUSIMU. JIBe
COCEJIHHE JINHUU U 00pa3yIoT IOPOKKY, a TPYIIa COCTOSTHUI MEX/Ty STUMH JIMHUSAMHU BBIIIOJIHAETCS
OT/ICIbHBIM TO/Ipa3JielieHHEM (OTETIOM, IPYIIOH, OTACICHUEM, (PHIHAIOM) KoMIaHuu (puc. 5).

Ha3Banus nonpasneneHuil sIBHO YKa3bIBAIOTCS B BEPXHEW 4acTH JOPOKKH. Ilepecekars
JIMHUIO JIOPOKKU MOTYT TOJIBKO MEPEX0/ibl, KOTOpPBIE B 3TOM Clyyae 0003HAa4YarOT BBIXOJ MU BXOJl
IIOTOKA YIPaBJICHUS B COOTBETCTBYIOIIEE NOJApa3JeleHue KoMIaHuu. llopsanok ciienoBanus
JIOPO’KEK HE HECeT KaKoW-Tmbo ceMaHTH4eCcKOM MH(pOpMaluu U Ompenensercs cooOpakeHUsIMU
ynoOcTBa.

Otpen_1 Otpen_ 2 Otpen_3

)
)
C )

|
N [

AO0POXKKW Ha guarpamme AeATenbHOCTH

Puc. 5. Bapuant nuarpaMmsl JesITEIBHOCTH € JJOPOKKAMU

B xawectBe mpumepa paccMOTpuM (GparMeHT Juarpammbl JEATEIbHOCTH TOProBOM
KOMIIaHUU, 00CHy’KuBawleld KiIueHToB 1o Tenedony. IloapasneneHus MM KOMITAHUU SIBISIIOTCS
otTeln npuemMa u opopMIICHHS 3aKa30B, OTJEI MPOAAX U CKIa.

OtuM  moapaszzieneHusiM  OyayT COOTBETCTBOBaTh TPU JIOPOKKM Ha  JHarpamMme
NEeSITeNIbHOCTH, KaXkJas M3 KOTOPBIX crielu(UUIUpyeT 30HYy OTBETCTBEHHOCTH MOJpasneiceHus. B
JAaHHOM cJy4yae JuarpaMma JesiTeIbHOCTH 3akilodyaeT B cebe He TOoJIbKO HH(pOpManuo o
MOCIIE0OBATEIHLHOCTH BBIMOTHEHUSI pabounx NEHCTBUH, HO M O TOM, Kakoe W3 MOApa3JeseHUui
TOPrOBOM KOMITAHUH JIOJDKHO BBITOJIHATE TO HJIH HHOE JeicTBHE (puc. 6).
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Puc. 6. ®parmeHT muarpaMMsl JeSITEIILHOCTH JUISI TOPTOBOW KOMIIAaHUH

Oovexmul

B obmem cinydae neiicTBus Ha Juarpamme JEATEIbHOCTH BBIIOJHSIOTCS HaJ TEMU WIH
UHBIMH 00beKTaMHU. OTU O0BEKTHI MO0 MHUIMHUPYIOT BHIIIOJHEHUE JEHCTBUH, MO0 ONpeaenstor
HEKOTOPBIM pe3ynbTaT 3TUX AercTBui. Ilpu 3TOM AelicTBUs crienuUUIUPYIOT BBI3OBBI, KOTOpbIE
MepeslaloTcsl 0T OJHOTO O0beKTa rpada AesTeNbHOCTH K Jpyromy. [lockonbky B TakoMm pakypce
O00BEKTBI UTPAIOT ONPEJEICHHYIO POJIb B IOHUMAaHUU MpoIiecca AesITeIbHOCTH, HHOTJa BO3HUKAET
He0OXOMMOCTh SIBHO YKa3aTh UX Ha AUAarpaMMe JesITeIbHOCTH.

Jlia rpaduueckoro mpeacraBiieHuss OOBEKTOB HCIHOJB3YIOTCS MPSIMOYTOJIBHHUK Kjacca, ¢
TE€M OTIMYMEM, YTO MMs OOBEKTa MoauyepkuBaercs. [lamee mocie MMEHHM MOXET YKa3bIBaThCs
XapaKTEPUCTUKA COCTOSIHUA OOBEKTa B MpPsAMBIX CKOOKax. Takue NpsSAMOYTrOJBHUKH OOBEKTOB
IMIPUCOEAUHSIOTCS K COCTOSIHUSAM JEHUCTBHSA OTHOLIEHUEM 3aBUCUMOCTH ITYHKTHPHOM JIMHUEH CO
crpesikoii. COOTBETCTBYIONIAsl 3aBUCUMOCTb OINpPEEIIAeT COCTOSIHME KOHKPETHOrO OOBeKTa IMocie
BBIIIOJIHEHUS TPEIIECTBYIOMIETO NEHCTBUS.

Ha nuarpamme nesTenbHOCTH C JIOPOKKAMHU DPACMOJIOKEHUE OOBEKTa MOXKET HMETb
HEKOTOPBIM JOMOIHUTENbHBIM CMBICI. A HMMEHHO, €CIM OOBEKT paclooKEeH Ha TpaHHLE IBYX
JOPOKEK, TO 3TO MOKET O3HA4YaTh, YTO MEPEXO K CIEAYIOIEMY COCTOSHUIO IEUCTBUS B COCEIHEN
JIOPOKKE aCCOLMUPOBAH C TOTOBHOCTBIO HEKOTOPOT0 JOKYMEHTa (00BEKT B HEKOTOPOM COCTOSIHUM).
Ecnu ke 00beKT LeIMKOM pacroiokeH BHYTPH AOPOKKHU, TO U COCTOSIHUE ITOT0 0OBEKTa LIEIUKOM
OIIpEAEIACTCS NEUCTBUAMU JaHHOU JOPOXKKH.

Bo3zBpamasce Kk npeaslaynemMy NpuMepy ¢ TOProBOM KOMIIAHUEH, MOXKHO 3aMETHUTbh, YTO
LEHTPAJIbHBIM OOBEKTOM IIpoliecca MpOJaKu SBISAETCS 3aKa3 WIM BEpHEE COCTOSHUE €ro
BBINOJIHEHUS. BHavyasne 10 3BOHKA OT KJIMEHTA 3aKa3 Kak OOBEKT OTCYTCTBYET M BO3HUKAET JIMILb
rocje Takoro 3BoHKa. OJHAKO 3TOT 3aKa3 ellle He 3alOoJHEH JI0 KOHIIA, TOCKOJIbKY TpedyeTcs ele
1o/100paTh KOHKPETHBIN TOBap B oTele npoaax. [locie ero noaroToBku OH nepenaeTcs Ha CKial,
IJle BMECTE ¢ OTIIyCKOM TOBapa 3aka3 OKOHYaTelbHO Aoodopmiserca. HakoHel, nocie noayyeHus
MOJATBEPXkKAECHUS 00 oIulare ToBapa 3Ta HHGOpPMaLuUs 3aHOCUTCS B 3aKa3, M OH CUUTAaeTcs
BBITMIOJIHEHHBIM U 3aKpbIThIM. JlaHHas MH(OpMaIus MOXeT ObITh IIPeJCTaBIeHa rpauuecky B BUIE
MOJU(UIIMPOBAHHOTO BapUaHTa JUarpaMMsl JesITeIbHOCTH ITOH K€ TOProBoil komnanuu (puc. 7).
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Puc. 7. ®parmeHT 1uarpaMmsl JesITEILHOCTH TOPrOBOM KOMIIAHUH ¢ 00BEKTOM-3aKa30M

B 3aknroueHue cieayer OCTaHOBUTHCS HAa HEOOXOIMMOCTH CHHXPOHHU3AIMH OTIEIBHBIX
NEUCTBUM Ha JuUarpamMme JAesITeNbHOCTU. Takas HEOOXOIUMOCTh BO3HHMKAET BCAKUN pa3, Korjaa
MapajyIeIbHO BBIMOJHSAEMbIE ACHCTBUS OKa3bIBAIOT BJIMSHUE Ha JApyr Ha apyra. Ha muarpamme
NEATETPHOCTH  HUKAKUX  JIOTIOJHUTEIBHBIX  O0O3HAYEHHWH HE HCMOJB3YeTCS, TOCKOJBKY
CUHXPOHHU3AIUS TapaUIeIbHBIX TPOIECCOB MOXKET OBITh peaju30BaHa C TIOMOIIBI0 TEPEXO0JI0B
"pazaenenue-ciausHue".

JnarpaMMbl JeSTETbHOCTH UTPAlOT BAXKHYIO POJIb B MOHUMAaHUU MPOLIECCOB peaau3aluu
QJITOPUTMOB BBITIOJIHEHUST ONEPAIMN KJIACCOB M MOTOKOB YIPABJIEHUS B MOJACIUPYEMOU CHCTEME.
Hcnonb3yemble i 3TON LeNU TPaJAULIMOHHBIE OJIOK-CXEMbl aJITOPUTMOB 00JIaAAI0T CEPbEIHBIMU
OTPaHUYEHUSIMU B MPEICTABICHUU NapaJJIEIbHBIX IPOLECCOB U UX CUHXpOoHU3auuu. [IpumMeHneHue
JOPOKEK U 0OBEKTOB OTKPBIBAET JOIMOJIHUTEIbHBIE BOZMOXKHOCTH JUIS HArJIsAHOTO MpeACTaBICHUS
OM3HEC-TIPOLIECCOB, TO3BOJISAA CHEUPUIUPOBATh JAEATEIbHOCTh MOJPA3ACICHUN KOMIAHUNW U
bupm.

Iopsinok BbINOJIHEHHSI PAadOTHI:
1. V3yuuTh TeOpeTHUECKYIO HH(OPMAILIHUIO.

Ha ocHOBe mnpuBeAEHHBIX NPUMEPOB PACCMOTPETh OCHOBHBIE MNPUHIMIBI OCTPOEHUS

Jiarpamm KJaccoB, COCTOSIHUS U IETEIBHOCTH Ha ocHOBE si3bika UML.
[1o BapuaHTy 3a1aHus IOCTPOUTH JUArPAMMY KJIaCCOB.
[ToctpouTh nUarpamMmy COCTOSIHUH.
[TocTpouth muarpammy JI€ATEIbHCTH.
B snexTpoHHOM BHIe 0POPMHUTE KpPAaTKUN OTYET O BHIMIOJIHEHHOH padoTe.
Crnatb BBINOJTHEHHYIO Pa0oTy.

N

No ok ow

®dopma npeacTaBiIeHus pe3yabTara:
[TocTpoeHHBIE TMAarpamMMBbl, OTYET O padoTe.

Kpurepum oueHku:

OtnuyHO - paboTa BHIMOJIHEHA MOJHOCTHIO, 0€3 OMIMOOK, CIeNaH U CIaH OTYeT.

Xopomo - paboTa BBIMOJIHEHA TOMHOCTHIO, C HE3HAYUTENHHBIMH OIIMOKAMHU  WIH
HETOYHOCTSAMM, CJIeJIaH U CAAH OTYET.

Y 10BIETBOPUTENHHO - paboTa BBHINIOJIHEHA HE TMOJHOCTHIO, CO HE3HAYUTEIbHBIMUA OIIHOKaMU
WJIM HETOYHOCTSIMHU, OTYET HE CEJIaH WU CAEJIaH YaCTUYHO.

HeynoBnerBoputensHo - paboTa HE BHINOJTHEHA.
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JIaﬁopaTopHaﬂ paﬁoTa Ne 4 HOCTpoe}me AnarpaMmmMmbl KOMIIOHEHTOB U IreHEpanus Koaa

]_Ie.]'lb: O3HAKOMUTBECA C MCTOHOHOFHCfI MOIIGJII/IpOBaHI/ISI I[I/IarpaMMLI KOMIIOHCHTOB H Ha
ocHOBe g3b1ka UML

Boinosinus padorty, Bl Oyaere:

ymemp:

- OCYIIECTBIISITH IOCTAHOBKY 33134 10 00paboTke nHpOopMaInu;

- MPOBOAUTH aHAIHU3 MIPEAMETHON 00JIaCTH;

- OCYIIECCTBIISATH BBIOOP MOJETH W CPEJACTBA IMOCTPOCHHSI WH(MOPMAIMOHHONH CHUCTEMBI U
MIPOrPAMMHBIX CPEJICTB.

- POCKTHPOBATH M pa3pabaThIBaTh CHCTEMY I10 331aHHBIM TPEOOBAHUSIM U CHICITU(DUKAIIHSIM.

- HCTIONIb30BaTh MeTonosoruto si3bika UML 11 MonenupoBanust 1uarpaMMbl KOMIIOHEHTOB.

MarepuanbHoe obecrnieyeHue:
[IepcoHaJIbHBIN KOMITBIOTED
3aganue:
1. O3HakOMHTBHCS C TEOPETUUECKUM MATEPHATIOM.
2. O3HaKOMHTBHCS C METOJIOJIOTHUEH MOCTPOSHHSI THarpaMMbl KOMIIOHEHTOB
3. BrBIMOIHATE IOCTPOCHHE AUATPAMMBI KOMITOHEHTOB.
4. CpnaiiTe BBITOJHEHHYIO PabOTYy.

KpaTkue Teopernueckue cBeeHHs:

Bce paccmoTrpeHHble paHee TuarpaMMbl OTpaKalld KOHLENITYyallbHbIE aCMEKThl MOCTPOCHUS
MOJIETM CHUCTEMBl M OTHOCWJIUCHh K JIOTUYECKOMY YpPOBHIO HpencTaBieHus. OcOOEHHOCTh
JIOTUYECKOTO TPEACTABICHHUS 3aKII0YaeTCs B TOM, YTO OHO ONEPUPYET MOHSATHSAMH, KOTOpPbIE HE
UMEIOT CaMOCTOSITEJIBHOTO MAaTepUaIIbHOTO  BOIUIOLIEHUS. Jlpyrumu cioBamu, pas3iidyHbIe
AJIEMEHTHI JIOTHYECKOTO MPEICTaBICHMs], TAKUE KaK KJIacChl, aCCOI[UAIM, COCTOSIHUS, COOOIIECHHUS,
HE CYILIECTBYIOT MaTepHalIbHO WK (uznueckd. OHU JUIIb OTPAXKAIOT HAIlle TOHUMaHHUE CTPYKTYPbI
(bu3MYeCcKOi CUCTEMBbI UJTU aCTIEKThI €€ MOBEICHHUS.

OcHOBHOE Ha3HAYEHHE JIOTUYECKOIr'O IPEACTaBICHHUS COCTOMT B aHalIM3€ CTPYKTYpPHBIX M
(YHKIIMOHATBHBIX OTHOLIEHUH MeXAy d3JeMEHTaMH Mojeiau cuctembl. OnHaKo s co3daHUs
KOHKPETHON (PM3MUECKOil crucTeMbl HEOOXOIUMO HEKOTOPHIM 00pa3oM peain30BaTh BCE DIEMEHTHI
JIOTUYECKOT0 TPEJCTaBICHUS B KOHKPETHblE MaTepuaibHble CYIIHOCTH. [[ns ommcaHus Takux
pEeaIbHBIX CYIIHOCTEW MpelHa3HayeH JPYyrod acleKT MOJIENbHOTO MPEACTaBICHUS, a UMEHHO
¢buznyeckoe npeacTaBIcHue MOJEIH.

UToOBl MOSICHUTH OTJIMYME JOTHMYECKOTO U (PU3MUECKOTo IMpeICTaBICHHM, pacCMOTPUM B
o0mMx yYeprax MpoLecc pa3pabOTKU HEKOTOPOH MPOrpaMMHOM cucTtembl. Ee HCXOIHBIM
JIOTMYECKHUM TIPEJICTaBIIEHUEM MOTYT CIYKUThb CTPYKTYpPHBIE CXEMbI aJIrOpPUTMOB U TPOIEAYD,
onucaHus UHTEP(]PElicOB U KOHIIETITyalIbHbIE CXEMbI 0a3 JaHHBIX.

HeoOxomumpiMu  srieMeHTaMu  (PM3HYECKOr0  IPEJACTAaBICHUS  CHUCTEMBI  SIBISIOTCS
UCIIONIHSAEMbIE MOJIyNH, OHOTMOTEKH KJIaccoB M MPOILENyp, CTaHAAPTHBIX TIpaduyecKux
uHTepdericos, (aiiytoB 6a3 JaHHBIX.

Takum o00pa3oM, TONHBIM MPOEKT MPOrPaMMHON CHUCTEMBI MpPEACTaBIseT co0oii
COBOKYITHOCTh MOJIETICH JIOTM4ecKOro U (PM3H4ecKOro NpeCTaBICHUN, KOTOPHIE TOJKHBI OBITh
coriacoBanbl Mexay coboil. B s3eike UML ans ¢usnueckoro mpeacTaBieHUs MOJENeH cucteM
UCTOJb3YIOTCSA TaK Ha3blBaeMble ouazpammul peanuzayuu (implementation diagrams), koTopsie
BKJIIOYAIOT B ce0sl JBe OTAEJbHbIE KAaHOHWYECKHE IUarpaMMbl: JAMarpaMMmy KOMIIOHEHTOB U
JIrarpamMmy pa3BepThIBaHUS.

JlnarpaMmMa KOMIIOHEHTOB, B OTJIMYHE OT paHee PACCMOTPEHHBIX HAarpaMM, OIUCHIBAET
0COOEHHOCTH (PU3MYECKOTO TPEACTaBIEHUS CHUCTeMbl. JluarpaMma KOMIIOHEHTOB II03BOJISET
OIIPENIeNINTh APXUTEKTYpY pa3paldaTbIBaeMOl CHUCTEMBl, YCTAaHOBUB 3aBHCUMOCTH  MEXIY
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IIPOrPaMMHBIMM KOMIIOHEHTaMM, B POJIM KOTOPBIX MOXKET BBICTYIIATh HMCXOJHBIM, OMHApHBIN U
UCTIOJHIEMBbIH Ko, Bo MHOTHX cpenax pa3pabOTKu MOJyJb HJIM KOMIIOHEHT COOTBETCTBYET (paiiiy.
[IyHKTUpHBIE CTPENKH, COEAMHSIOIINE MOJIYJIHM, IOKa3blBAIOT OTHOIIEHHS B3aMMO3aBUCHUMOCTH,
AQHAJIOTUYHBIE TEM, KOTOpPbIE HMMEIOT MECTO IpPU KOMIMJISALUU HCXOAHBIX TEKCTOB IPOTPAMM.
OCHOBHBIMU Tpa)UYECKUMU 3JIEMEHTAMH JWAarpaMMbl KOMIIOHEHTOB SIBJISIIOTCS KOMIIOHEHTHI,
UHTEPPEICHl 1 3aBUCUMOCTH MEX/Ty HUMHU.
Jlnarpamma KOMIIOHEHTOB pa3palaThIBaeTCsl JUIsl CIAEAYIOIMINX LENIeH:

1. Busyanuzauuu oOuieil CTpyKTypbl HCXOJHOIO KOJa IPOrPaMMHON CUCTEMBI.

2. Crenudukanuy HCIOTHUMOTO BapHAHTA MPOTPAMMHON CHCTEMBI.

3. OO0ecrieueHus: MHOTOKPAaTHOTO HCIIOJNIB30BAaHUS OTAEIBHBIX (PparMeHTOB MPOrPaMMHOTO

KoJa.

4. llpencraBieHus KOHUENTYaIbHOU U GU3NUYECKON cxeM 0a3 JaHHbBIX.

B pa3paboTke 1umarpaMM KOMIIOHEHTOB YYacTBYIOT KaK CHCTEMHbIE aHAJUTHUKUA U
aApXUTEKTOPBl, TaK W MPOTrpaMMUCTHI. J[marpamMmma KOMIIOHEHTOB OO€CIEUMBAET COIJIACOBAHHBIN
Mepexo/l OT JIOTMYECKOro TMpeACTaBIeHUS K KOHKPETHON peanu3aluu IMpoekra B (opme
MporpaMMHOro koja. OJHM KOMIIOHEHThI MOTYT CYILIECTBOBaTh TOJBKO HAa 3Tare KOMIWJISIUH
MIPOrpaMMHOI0 KOJa, JIpyrHe - Ha 3Tale ero MCHoJHEeHHs. J(narpaMma KOMIIOHEHTOB OTpaKaeT
oOmiye 3aBUCHUMOCTH  MEXKJAy KOMIIOHEHTaMH, paccMaTpuBas IIOCJEIHHE B  KauecTBe
KJIaCCU(UKATOPOB.

Komnonenmut

Jlna mpencraBiaeHust pusnueckux cymHocteil B s3bike UML mpumeHsieTcst crienuaibHbIN
TEPMHUH - KOMIOHEHT (component). KoMnoHeHT peann3yer HEKOTOphIM Habop HHTEpGEHCcOB U
CIy’)KUT JJi1 o0mero o0O3HaueHUs DSJIEMEHTOB (U3WYECKOro IMpejacTaBieHus monenu. Jlus
rpauyeckoro MpeaAcTaBICHUS KOMIIOHEHTa MOXKET HCIIOJIb30BaThCs CHEIHANbHBI CHUMBOI -
IPSIMOYTOJIBHUK CO BCTaBJIEHHBIMHU ClI€Ba JBYyMs 0ojee MEIKUMH NpsAMOYToJbHUKamu (puc. 1).
BHyTpH 00beMITIONIEro NpsMoyroJibHIKa 3alMChIBAETCS UMsI KOMIIOHEHTA U, BO3MOYKHO, HEKOTOpast
JonojgHuTenbHas HHpopMmanus. M300pakeHue 3TOro CHUMBOJIA MOXET  HE3HAYUTEIbHO
BapbUPOBATHCS B 3aBUCUMOCTH OT XapaKTepa aCCOLUUPYEMOI ¢ KOMIIOHEHTOM MH(OpPMAIIHH.

B wmeramomenu s3pika UML  KOMIIOHEHT sIBIsSIeTCSI TOTOMKOM kiaccudukaropa. OH
IIPEJOCTABIIAECT OPraHU3ALMIO B paMKax (PU3MUYECKOI0 MAaKeTa ACCOLMUPOBAHHBIM C HUM 3JIEMEHTaM
mozenu. Kak kinaccupukaTop, KOMIOHEHT MOXET HUMETh TakXKe CBOM COOCTBEHHBIE CBOMCTBA,
Takue Kak aTpuOyThl U OlepaLuu.

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

(a) 6)

Puc. 1. I'padmyeckoe nzobpaxenne kommnoHeHrta B si3bike UML

Taxk, B mepBom citydae (puc. 1, a) ¢ KOMIIOHEHTOM YPOBHS 3K3EMIUISIPa CBSA3BIBACTCS TOJIBKO
€ro umsi, a Bo BTopoM (puc. 1, 6) - JONOTHUTENBHO UMSI [TAKEeTa U TOMEYEHHOE 3HAYCHHE.

VMs KOMITOHEHTa MOAYMHSETCS] OOIIUM TpaBUiiaM UMEHOBAHUS 3JIEMEHTOB MOJEITH B SI3bIKE
UML u MOXeT cocTosTh U3 Jo00oro umucia OykB, HU(p U HEKOTOPHIX 3HAKOB IMPEHUHAHMS.
OTnenbHBINM KOMIIOHEHT MOXKET OBITh MPEACTaBIICH HAa YPOBHE THUIIA WJIM HAa YPOBHE SK3EMILISpA.
XoTs ero rpaduueckoe HM300pakeHHe B 000MX CiIydasX OJWHAKOBOE, MpaBWiIa 3alHCH WMEHU
KOMIIOHEHTA HECKOJIbKO OTJIMYArOTCA. ECIM KOMIIOHEHT MpEACTaBISIETCS HAa YPOBHE THIIA, TO B
KaueCcTBE €ro MMEHHU 3aIHUChIBAETCS TOJBKO UMS THUIIA C 3arjaBHON OYKBBHI.

Ecnu e KOMIIOHEHT MNpENCTaBISETCS HAa YPOBHE JK3EMIUISAPA, TO B Ka4eCTBE €ro MMEHU
3anuchIBaeTCss <uMsi KomnoHeHTa ;' ums tunaX Ilpu 3ToM Besa cTpoKa UMEHH NMOYEPKUBAETCH.

B kadecTBe MPOCTBIX HMMEH MPHUHITO HUCHOIB30BAaTh MMEHA HCIONHAEMBIX (hailioB (c
yKa3aHWEM paCIIUpPEHHs] €Xe IMOClie TOYKHU-Pa3feNuTeNs ), WMEHa JAMHAMHYECKUX OUOIHOTEK
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(pactmpenue dll), umena Web-cTpanun (pacmupenne html), WMeHa TEKCTOBBIX (ailioB
(pacmupenus txt wm doc) wim ¢aitnos cripasku (hip), umena ¢aitnos 6a3 ganubix (DB) i nmena
(haiiioB ¢ UCXOAHBIMH TEKCTaMHU mporpamm (pactmpenus h, cpp ams s3pika C++, pacmupenue Java
IS si3bIKa Java), ckpunTsl (pi, asp)  Ap.

[TockonpKy KOHKpETHasi peanu3aiysi JOrM4ecKoro NpeCTaBICHUs MOJEIN CUCTEMBl 3aBUCUT
OT HCHOJb3YEMOIO0 MPOrPaMMHOIO0 HMHCTPYMEHTapHs, TO M HMEHa KOMIIOHEHTOB OyayT
OTIPEIENIATHCS OCOOCHHOCTSMH CHHTAKCHCA COOTBETCTBYIOIIETO SI3bIKA MPOTrPaMMHUPOBAHHSL.

Buabl KOMIIOHEHTOB

[TockonpKy KOMIIOHEHT Kak »3J€MEHT (U3WYECKOW peanus3aluyd MOJENHU MPEICTaBIISET
OTIENbHBIA MOAYJb KOJa, HWHOTJa €ro KOMMEHTHPYIOT C YKa3aHUEM JOINOJIHUTEIbHBIX
rpadM4ecKuX CHMBOJIOB, WUTIOCTPUPYIOMIMX KOHKPETHBIE 0COOCHHOCTH ero peanuzanuu. CTporo
rOBOps, 3TU JOINOJIHUTENbHbIE O0O3HAUY€HUs i1 MPUMEYaHUN He CIeUU(PUIUPOBAHBI B SI3bIKE
UML. OngHako MX MpUMEHEHHUE YyIpoUlaeT MOHMMAaHHWE AMAarpaMMbl KOMIIOHEHTOB, CYIECTBEHHO
MOBBIIIAS HATJISIAHOCTh (pU3MUECKOro mnpezcTaBiieHus. Hekoropble M3 Takux OOLIENPHUHSTHIX
0003Ha4YEeHUH 11 KOMIIOHEHTOB U300pakeHbl HIDKE (puc. .2).

B s3p1ke UML BBIIENAIOT TPU BHJIa KOMIIOHEHTOB.

e Bo-nepBbIX, KOMIOHEHTHl pa3BEpPThIBaHUS, KOTOpPbIE OOECIIEUMBAIOT HEMOCPEICTBEHHOE
BBINIOJIHEHUE cHCTeMON cBouX (QyHKIUN. TakuMM KOMIIOHEHTaMM MOTYT OBITh
JMHAMHYECKU TOJKII0YaeMble Oubnuorexu ¢ pacmupenuem dll (puc. 2, a), Web-ctpanuiist
Ha s3bIKE Pa3METKH TUIepTeKcTa ¢ pacmupenneMm html (puc. .2, 0) u daiasl CrpaBKu C
pacmupenuem blp (puc. 2, B).

e Bo-BTOpbIX, KOMIIOHEHTHI-paboune NpoAykThl. Kak mpaBmiio - 310 ¢ailsibl ¢ UCXOIHBIMU
TEKCTaMU IIPOrpaMM, Halpumep, ¢ pacuiupeHusmu h nwimm cpp g s3sika C++ (puc. 2, r).

e B-TpeTbux, KOMIIOHEHTHI UCIOJHEHHUS, IPEICTABIISIONINE UCIIOTHUMBIE MOAYJH - (hallibl ¢

pacmuperrem exe. OHr 0003HAYAOTCST OOBIYHBIM 00pa30M.
dialog dil index.html context hip main.cpp

(a) (6) (8) 0]

Puc. 2. BapuanTtsl rpaduueckoro n3o0pakeHusi KOMIIOHEHTOB Ha JarpaMMe KOMIIOHEHTOB

Humepdgheiicot

Crnenylomum 3JI€MEHTOM JuarpaMmbl KOMIIOHEHTOB SIBISiOTCS HHTepdeiicsl. B obmem
ciyyae wuHTepdeiic rpaduyecku U300paxkaeTrcs OKPYKHOCTbIO, KOTOpash COEQUHSIETCS C
KOMITOHEHTOM OTpe3KOM JMHHUH 0e3 crpenok (puc. 3, a). [Ipu 3tom ums unTepdeiica, koTopoe
00s13aTeNIBHO JTOJDKHO HAYMHATBCS ¢ 3arjaBHOM OykBbI "I", 3amucChIBaeTCS PSIIOM C OKPY>KHOCTBIO.
CeMaHTHYECKH JIMHUA O3HAYaeT peanu3aiuio nurepdeiica, a Hanuuue uHTEp(PercoB y KOMIOHEHTA
03HAYaeT, YTO JIaHHBIM KOMIIOHEHT PeaJInu3yeT COOTBETCTRYIOLIMI Habop nHTEp(dhencoB.

R IDialog main.exe
{L main exe ( )
|Application
"uHTepdeitc”
IDialog
IConnection
(a) (6)

Puc. 3. I'paduueckoe n3obpaxxenue nuTepdeicoB Ha TuarpaMmMe KOMIIOHEHTOB
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Jpyrum criocoOoM TmpejcTaBieHusl UHTepdeiica Ha JuarpaMMe KOMIOHEHTOB SIBIISIETCS €ro
n300pakeHre B BUJAE NPSIMOYTOJIbHHKA Kiacca co crepeoTurioM "mHTepdeiic" M BO3MOKXHBIMU
CeKIusAMU aTtpuOyToB W omepamuii (puc. 3, 0). Kak mnpaBmiio, 3TOT BapuaHT 00O3HAYCHUS
UCTOJNB3YeTCs Ul MPEACTABJICHUS BHYTPEHHEH CTPYKTYypbl HMHTepdeiica, KOTopas MOXeT ObITh
Ba)KHA JJIS peau3aluy.

[Ipu pa3paboTke MPOrpaMMHBIX CHUCTEM HWHTEP(ENCh O00ECIeunBalOT HE TOJBKO
COBMECTUMOCTh Pa3jIMYHBbIX BEPCUN, HO U BO3MOXHOCTb BHOCHUTH CYIIECTBEHHbIE HW3MEHEHHUS B
OJTHM YaCTH MPOTPaMMbl, HE U3MEHSIS JpyTue ee yacTu. Takum oO0pa3oM, Ha3HaYeHHE HHTEPPECcOB
CYIIECTBEHHO INWpe, YeM chenudukanus B3aUMOACUCTBUS C TIOJB30BATEISAMHU  CHCTEMBI
(axTepamn).

3asucumocmu

3aBUCUMOCTh HE SBIISIETCA acCOLMallMed, a CIYXKUT A NPEJCTaBIIEHUS TOJBKO (akTa
HaJIM4Yus TaKOM CBSI3M, KOTJa M3MEHEHUE OJHOr0 JJIEMEHTAa MOJENN OKa3blBaeT BIUSHUE WU
MPUBOJUT K M3MEHEHMIO JPYroro sjaemMeHTa Mojenu. OTHOILIEHHE 3aBUCHUMOCTH Ha JAuarpaMme
KOMIIOHEHTOB M300pa’kaeTcsi MyHKTUPHOM JMHHMEW CO CTPENIKOM, HaIpaBJICHHON OT KJIMEHTa
(3aBUCHMOT0 3JIEMEHTa) K UCTOYHUKY (HE3aBUCUMOMY 3JIEMEHTY).

3aBUCUMOCTH MOTYT OTpakaThb CBSI3M MOJyJIel MporpaMMmbl Ha JTane KOMIOWIILIUU U
reHepanuu OOBEKTHOro Kojaa. B npyroMm ciayuyae 3aBUCHMOCTb MOXET OTpakaTh HalMuue B
HE3aBHCHMOM KOMITIOHEHTE OIMCAaHHUI KJIACCOB, KOTOPHIE MCIOJB3YIOTCS B 3aBUCHMOM KOMIIOHEHTE
JUIS  CO3JIaHUSl COOTBETCTBYIOIIMX O0O0OBEKTOB. I[IpuMeHHMTENnbHO K JAMarpaMMe KOMIIOHEHTOB
3aBUCHUMOCTHU MOTYT CBSI3bIBaTh KOMIIOHEHTHI U UMIIOPTUPYEMbIE 3TUM KOMIIOHEHTOM UHTEP(ENCHI,
a TaKKe pa3jIMyYHbIe BUJIbI KOMIIOHEHTOB MEXIy COOOM.

B nmepBom ciiydae pHCYIOT CTpENKy OT KOMIIOHEHTA-KJIMEHTa K HMIIOPTUPYEMOMY
untepdeiicy (puc. 4). Hamuume Takol CTpesNKM O3HAYaeT, YTO KOMIIOHEHT HE peallu3yeT
COOTBETCTBYIOIIUN MHTEPQEIC, a MCIOIB3YeT €ro B MPOIECCE CBOETO BHIMTONHEHM. [IpuueM Ha
3TON e JAMarpaMMe MOXKET MPHUCYTCTBOBATh U JPYrod KOMIIOHEHT, KOTOPBIH peanu3yeT STOT
untepderic. Tak, Hampumep, H300paKEHHBIH HIKE (parMeHT auarpamMMbl KOMIIOHEHTOB
MpeACTaBIsIeT HMHPOPMAIMIO O TOM, YTO KOMIIOHEHT C HMEHeM 'main.exe" 3aBHCHUT OT
umnoptupyemoro uarepdeiica I Dialog, koTopblii, B CBOIO ouepe/ib, peaTu3yeTcsi KOMITIOHEHTOM C
nMeHeM "image.java". JIJi1 BTOpOro KOMITIOHEHTA 3TOT K€ HHTEPPEIC ABIAETCS SIKCIIOPTHPYEMBIM.

main.exe Image java
| iDialog
______ 9\/_}7
OMKNOWEHUE 338UCUMOCINY OMHOWEHUS PBANUIUVY

Puc. 4. q)parMeHT AuarpaMmMbl KOMIIOHCHTOB C OTHOIICHHUECM 3aBUCHUMOCTH

prrI/IM CJIydacM OTHOIICHHUA 3aBUCUMOCTH Ha OUarpaMmMe KOMIIOHCHTOB SBJISICTCA
OTHOILICHUEC MCKAY pPa3JIMYHbIMU BUIAMHU KOMIIOHCHTOB (pI/IC 5) Hanuuune HO,I[O6HOI71 3aBUCHMMOCTH
O3Ha4acT, 4YTO BHCCCHHUC W3MCHEHHI B HCXOAHBIC TCKCTBI IIpOorpaMm HWJIKM AJWHAMHUYCCKHC
OMOIMOTEKU MNpUBOJUT K H3MCHCHHUAM CaMOI'0 KOMIIOHCHTA. HpI/I OTOM XapakTep U3MEHEHU M
MOJKET OBITH OTMEYEH JOITIOJIHUTCIIBHO.
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Puc. 5. I'padmueckoe n300pakeHNEe OTHOMICHHS 3aBHCUMOCTH MEXIy KOMIIOHEHTaMH

Hakowneri, Ha iuarpaMMe KOMIIOHEHTOB MOTYT ObITh IIPEJICTABJIEHbI OTHOIIEHUS 3aBUCUMOCTH
MEeXJy KOMIIOHEHTAMHM U pealn30BaHHBIMM B HUX KjaccamH. JTa HMH(pOpMalus MMeEET BaKHOE
3HaYeHue Jyid OOECIeUEHUs! COIJIaCOBaHMS JIOTUYECKOrO M (PU3MUECKOTO IMpeACTaBICHUI MOAEIN
cucteMbl. Pazymeercs, U3MEHEHUs B CTPYKType OMMCAaHUM KJIACCOB MOT'YT IPHUBECTH K U3MEHEHUIO
KoMIoHeHTa. Hmxke mpuBoguTcs (parMeHT 3aBUCHMOCTH MOJOOHOTO pOja, KOrJAa HEKOTOPbIN
KOMITIOHEHT 3aBUCUT OT COOTBETCTBYIOIIHX KJIACCOB.

main exe
|
ay—(/

-

Nz

7~ ~

~ ~

-
I_ Kna:{:A l Lf_maic_ﬁ ] [ Kﬁcc_e f

Puc. 6. I'padnueckoe n3o0pakeHne 3aBUCUMOCTH MEXKy KOMIIOHCHTOM U KJIacCaMU

Crnenyer 3aMeTuTh, YTO B JIaHHOM Cllydae M3 AHarpaMMbl KOMIIOHEHTOB HE CIEAyeT, 4TO
KJIacChl peain30BaHbl 3TUM KOMIIOHEHTOM. Ecimu Tpebyercs MOMYEpKHYTb, YTO HEKOTOPBIH
KOMIIOHEHT pealn3yeT OTAeJIbHbIE KJIAacChl, TO Ui OOO3HAUYEHHS KOMIIOHEHTA HCIONIb3yeTCs
paciiupeHHbI CUMBOJ MPSAMOYTOoibHUKA. [Ipy 3TOM IpsIMOYTrOJIbHUK KOMITOHEHTa JIEJIUTCS Ha JIBE
CEKI[MU TOPU3OHTAIbHOM JNHHUEH. BepXHss ceKuus CiayXuT A 3alucu MMEHM KOMIIOHEHTa, a
HUDKHSISL CEKIUS - JUIsl YKa3aHUsl JOTIOHUTEIbHOU nHbopManuu (puc. 7).

~

£ ol vs-oo v

system: control di

b {BOpCHA=11.01)

peanuayar
Knacc_A

|  HKnacce_ B
Knace_B

Puc. 7.T'paduueckoe uzobpakeHHe KOMIIOHEHTa C JOMOJHUTENBHOW HHpOpMAIe o
pealin3yeMbIX UM Kilaccax

BHyTpu cuMBOJIa KOMIIOHEHTa MOTYT HU300paXkaTbCs JApPYyrue SJIEMEHTH Tpaduueckoit
HOTAllUM, TaKWe KaK KIJIAacChl (KOMIIOHEHT YPOBHS THIIA) WIM OOBEKTHl (KOMIOHEHT YpPOBHS
sK3eMIuIsipa). B aToM cimyuae cMMBOJI KOMIOHEHTa H300pakaeTcss TakuM 00pa3oM, 4TOObI BMECTHTh
9TH JIOTIOJHUTENbHBIE CHUMBOJBL. Tak, HampuMmep, HM300paK€HHBIM HW)KE KOMIIOHEHT (puc. 8)
SIBJISIETCS DK3EMILISIPOM U PeaTu3yeT TPH OTAETbHBIX O0BEKTa.
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Puc. 8. T'paduueckoe u300pakeHHE KOMIIOHCHTA YPOBHSI JK3EMIUIApPA, PEATU3YIOMIETO
OTJICIIbHBIE OOBCKTHI

OOBEKThI, KOTOpPbIE HAXOMATCS B OTIEIBHOM KOMIIOHEHTE-IK3EMIULIpE, H300paxaroTcs
BJIOJKCHHBIMX B CHMBOJI JAaHHOI'O KOMIIOHCHTA. HOI[O6Ha$I BJIOXKE€HHOCTh O3Ha4dacT, 4YTO
BBIITIOJITHCHUEC KOMITIOHCHTA BJICUCT BBIMNOJHCHHUEC COOTBCTCTBYIOIIMX 00BEKTOB. prrI/IMI/I CJIOBaMHU,
CymI€CTBOBAHHUEC KOMIIOHCHTa B TCYCHUC BPCMCHU MCIIOJIHCHHUA MPOrpaMMbI oOecrieunBaeT
CYIICCTBOBAHHUE, 4 BOBMOKHO, U JJOCTYIT BCCX BJIOKCHHBIX B HCTO 00bexToB. UTo Kacaercs A0CTyIIa
K JTUM O6’BCKT3M, TO OH MOXET OBITh JOIIOJITHUTCIIBHO CHCHI/I(bI/IHI/IpOBaH C TIIOMOLIBIO
KBaHTI/I(l)I/IKaTOpOB BUAUMOCTH, HOI[O6HO BUIUMOCTU IIAKETOB. CO}IGp)K&TCJIBHBIfI CMBICJI
BUIUMOCTH MOXKET OTINYATHCA I pa3JIMYHBIX BUJOB ITAKECTOB.

PazpaboTka gumarpaMmbl KOMITIOHEHTOB MpENoJiaraeT HMCIOIb30BaHUE WH(POpMANUKA Kak O
JIOTUYECKOM TIPEJICTABIICHUH MOJIETM CHUCTEMBI, TaK U 00 OCOOEHHOCTSX ee€ (U3UIECKOM
peanuzanuu. Jlo Havyana pa3pabOTKU HEOOXOIUMO MPUHATH PEUICHHS O BbIOOPE BBIYMCIUTENIBHBIX
HJ'IaT(bOpM MU OINCPAlIMOHHBIX CHCTEM, Ha KOTOPBIX IPEAIOIaractcd pCaln30BBIBATH CHCTEMY, a
TAaKXE O BBI60pe KOHKPETHBIX 0a3 JAaHHBIX U SA3BIKOB ITPOrpaMMHUPOBAHUA.

[Tocne 3TOro MOXKHO MPUCTYNaTh K OOIIEH CTPYKTypHU3allMu AUarpaMMbl KOMIIOHEHTOB. B
MEPBYIO0 O4Yepe/ib, HEOOXOIUMO PEIINTh, U3 KakuX (U3MUecKuX dactel ((ailioB) OyJaeT COCTOATH
nmporpaMMHas cucremMa. Ha sTom srtame ciemyeT oOpaTuTh BHUMAaHHME Ha TaKyl0 peaH3aluio
CUCTEMBI, KOTOpas obecreunBaia Obl HE TOJIBKO BO3MOXHOCTh TOBTOPHOI'O MCIIOJIb30BAaHUA KOJa 3a
CUET PAlMOHAIBHOW JIEKOMIO3UIMM KOMIIOHEHTOB, HO M CO3/1aHH€ OOBEKTOB TOJIBKO INPU HX
HEOOXOIUMOCTH.

[Tocne oO6meit cTpykrypusanuu (PU3AYECKOTO TMPEACTABICHUS CHCTEMbl HEOO0XOIUMO
JIOMIOJIHUTh MOJENbs uHTepdelicaMu u cxemamu 0a3bl naHHBIX. [Ipu paspaboTtke uHTEepdeiicoB
cienyer oOpalliaTh BHMMAaHHE Ha COIVIACOBAaHUE (CTHIKOBKY) Pa3IMYHBIX YacTei MpOrpaMMHOMN
cucteMbl. BkiltoueHre B MOJiesib cXeMbl 0a3bl JaHHBIX MpeJrojaraeT crnenupuKalnnuo OTAeTIbHBIX
TabJIMI U yCTaHOBJIEHHE NH(GOPMAIIMOHHBIX CBA3EH MEXy TabIuIiamMu.

Hakonern, 3aBepmiaromuii 3Tam I[OCTPOCHHS] IUAarpaMMbl KOMIIOHEHTOB CBsi3aH C
YCTaHOBJICHUEM M HAaHECEHHUEM Ha JuarpaMmy B3aMMOCBS3€Ml MEXIy KOMIIOHEHTaMH, a TakKke
OTHOIICHUI peanu3ali. JTH OTHOIICHUS JOJDKHBI WILIIOCTPUPOBATh BCE Ba)KHEHININME ACIEKThI
(bu3nyecKoil peanu3aly CUCTEMbl, HaYMHAs C OCOOCHHOCTEH KOMITWJISIIMM HCXOIHBIX TEKCTOB
MPOrpaMM U 3aKaHYUBAsl UCTIOJIHEHUEM OTJIEIbHBIX YacTel MPOrpaMMbl Ha 3Tarle €€ BBITOJIHEHUSI.
Jis  9To 1enmM MOXKHO HCIONIb30BaTh pa3iMuHble BUABl TpadUyecKkoro M300pakeHUs
KOMITOHEHTOB.

JluarpamMmma KOMIIOHEHTOB, KakK IIPaBWJIO, pa3pabaThIBAaeTCsl COBMECTHO C JAMAarpaMMoOi
pa3BepThIBaHUS, HAa KOTOPOW mpejacTaBisieTcss uHbopMaius O (U3HUECKOM pa3MelleHUU
KOMITOHEHTOB TMPOTPAaMMHOW CHCTEMBI IO €€ OTAENbHBIM Yy31naM. OcoOEHHOCTH TOCTPOCHUS
JrarpamMMbl pa3BepThIBaHUS OYAYyT paCCMOTPEHBI B CIEAYIOIICH riaBe.

ITopsinok BbINOJIHEHUs padOTHI:
1. U3yuuts TEOpETHUECKYIO HH(OPMAIIHIO.
2. Ha ocHoBe mnpuBeAEHHBIX NPUMEPOB PACCMOTPETh OCHOBHBIE NPHUHIMIIBI MOCTPOCHHUS
JMarpaMMbl KOMIIOHEHTOB.
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3. Ilo BapmanTy 3amaHusl TOCTPOMUTH JHArpaMMy KOMIIOHEHTOB JUISI COOTBETCTBYIOLICH
MH(POPMAIIMOHHON CUCTEMBI.

4. B >1eKTpOHHOM BHI€ 0()OPMUTE KPATKHI OTYET O BBHIIIOJIHEHHOW padoTe.

5. Cnatp BBINOJIHEHHYIO paloTy.

®opma npeacTraBieHus pe3yabTara:
[TocTpoenHble auarpaMMmsl, OTYET O padoTe.

Kputepuu onenku:

OTnu4HO - paboTa BBIMOJIHEHA MOJHOCTHIO, 0€3 OmMMOO0K, CICIaH U CJIaH OTYET.

Xopomo - paboTa BBHINOJHEHA TOJHOCTBIO, C HE3HAYUTEIBHBIMH OIIMOKAMU WM
HETOYHOCTSIMHU, CACJIaH U CAaH OTYET.

Y I0BIETBOPUTENBHO - paboTa BBHIITOJIHEHA HE MOJHOCTHIO, CO HE3HAYNTEIIBHBIMY ONIMOKaMH
WJIA HETOYHOCTSIMU, OTYET HE CAENIaH WU CAENIaH YaCTHYHO.

HeynoBneTBopuTenbHO - paboTa HE BBITIOJTHEHA.
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JIaﬁopaTopHaﬂ paﬁoTa Ne 5 HOCTpoe}me AnarpaMmmabl INIOTOKOB JaHHBIX H I'eHEpanus KoJaa

]_Ie.]'lb: O3HAKOMUTLECA C MCTOIIOJIOI‘HCﬁ MOI[GJII/IpOBaHI/ISI I[I/IarpaMMLI IIOTOKOB HdAaHHBIX W Ha
ocHOBe g3b1ka UML

Boinosinus padorty, Bl Oyaere:

ymemb:

- OCYIIECTBIISITH IOCTAHOBKY 33134 10 00paboTke nHpOopMaInu;

- IPOBOJINTH aHAIM3 MIPEIMETHOM 00IacTH;

- OCYIIECTBIISITH BHIOOP MOJIENIM W CPEIACTBA IOCTPOSHUS WH(POPMALMOHHOW CHCTEMBI U
MIPOTPAaMMHBIX CPEJICTB.

- IPOEKTUPOBATh U pa3pabaThIBaTh CUCTEMY I10 33/IaHHBIM TPEOOBAHMSM U CIIEHU(DUKALINSIM.

- HCII0JIb30BaTh MeTo1010THIO si3bika UML 11 MozienrpoBaHust AMarpaMMbl ITOTOKOB.

MarepuanbHoe o0ecrieyeHnne:
[IepcoHaJIbHBIN KOMITBIOTED
3aganue:
1. O3HakoMHTBHCS C TEOPETHUECKUM MaTEPHAIIOM.
2. O3HaKOMUTHCS C METOJIOJIOTHEH MTOCTPOCHHUS TUArPaMMBbI TOTOKOB JTAaHHBIX
3. BBINOTHATE MOCTPOCHHE AHATPAMMEBI TTIOTOKOB JAHHBIX.
4. CpnaiiTe BBITOJHEHHYIO PabOTYy.

Kpartkue Teoperuyeckue cBeleHUs:

Mopens cucTeMbl B JuarpaMMe TOTOKOB JaHHBIX MIPEJICTABISECTCS B BHUIE HEKOTOPOU
MH(POPMAIIMOHHON MOJIENIM, OCHOBHBIMA KOMIIOHEHTAMH KOTOPOW SIBISIOTCSI Pa3iUYHbIC TTOTOKH
JAHHBIX, KOTOpBIE TMEPEHOCAT HWHGOPMAIMI0O OT OJHOW MOACHCTeMBbl K apyro. Kaxkmas wus
MOJICKICTEM BBITIONHSET OIpPECICHHBIC MPeoOpa30BaHUs BXOAHOTO IMOTOKA JAHHBIX WU TEpeaaeT
pe3yabTaThl 00paboTKH MHGOPMAIIUK B BUE IIOTOKOB JAHHBIX JUISI IPYTUX TMOJICUCTEM.

OCHOBHBIMH KOMITOHEHTAMH JUATPAMM IMOTOKOB JAHHBIX SBIISFOTCS:

1. BHemNIHUE CYITHOCTH

2. HaKOIUTENW JAaHHBIX WM XPaHUIHUIIA
3. Tmporecchl

4, TOTOKHU JAaHHBIX

5. CcHCTEMBI/TIOACUCTEMBI

BHemHss CynHOCTh NMPEACTABISET COO0M MaTepHAIbHBIA OOBEKT WM (U3UUYECKOE JIUIIO,
KOTOpPBIE MOTYT BBICTYIIaTh B KaueCTBE MCTOYHHKA WJIM MPUEMHHKA WHpopManuu. OmnpeaerieHne
HEKOTOPOro OOBEKTa WM CHCTEMbl B KauyeCTBE BHEIIHEH CYIIHOCTH HE SBJISICTCS CTPOTO
(bUKCUpOBaHHBIM. XOTsI BHEUIHSS CYITHOCTh HAaXOJUTCS 3a IMpeesiaMH T'PaHUIl pacCMaTpPUBAEMOM
CUCTeMBbI, B IIpoliecce AajbHEHIIero aHaln3a HEKOTOpbIe BHEIIHHE CYHUIHOCTH MOTYT OBITh
MepeHeceHbl BHYTPb IHarpaMMbl Mojenu cucteMbl. C Apyroil CTOPOHBI, OTAEIbHBIC MPOIECCHI
MOTYT OBIThb BBIHECEHBI 3a IMpeneibl AWarpaMMbl M TPEACTABICHbl KAaK BHEIIHHWE CYI[HOCTH.
[IpumepaMy BHEIIHUX CYIIHOCTEH MOTYT CIy>KHUTh: KIMEHTHl OPraHU3alMU, 3aKa34UKH, IEPCOHAI,
MMOCTABIIHKH.

BHemHsis cymHOCTh 0003HaYaeTCs MPSMOYTOJIBHUKOM € TE€HBIO (puc. 2.15), BHyTpH KOTOPOTO
yKa3zbiBaeTcsi ee wums. [Ilpm 3ToM B KadecTBe HMEHH PEKOMEHIYETCs HCIOJIb30BaTh
CYIIIECTBUTEIILHOE B WMEHUTENBHOM Iajeke. HOraa BHEIIHIO CYIIHOCTh HAa3bIBAIOT TaKkKe
TEPMHUHATOPOM.

HUMA

BHELUHEW CYLWIHOCTH

Puc. 1 I/I306pa)KeHI/IC BHEIITHEH CYHIHOCTH Ha JUArpaMMe IMOTOKOB TaHHBIX
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Hakonurtenbs naHHBIX WIM XPaHUJIUINE MPEACTaBIsET cOOO0W abCTpakTHOE YCTPOWMCTBO WIIU
croco0 XpaHeHHs HWHQPOpPMALUH, NepeMelaeMoil MexIy npoueccamu. llpeamonaraercs, 4To
JAHHbIE MOXHO B JFOOOM MOMEHT IIOMECTUTH B HAaKOIMUTENIb M 4Yepe3 HEKOTOPOE BpEMsl WU3BJIEUb,
npuyeM (U3NYECKUE CIOCOOBI MOMEIIEHHUS M M3BICUCHUS JAHHBIX MOTYT OBITh MPOU3BOJIBHBIMH.
HaxomnuTenb naHHBIX MOXET OBITh (PU3NYECKU PEAIM30BaH Pa3IMYHBIMH CIIOCO0aMH, HO Hauboee
4acTo MpeAnoiaraeTcsi €ro peaju3aluus B JJIEKTPOHHOM BHUJAE HAa MAarHUTHBIX HOCHUTENSX.
HakonuTenp naHHBIX Ha AMAarpaMMe MOTOKOB JIaHHBIX M300pa)aercs MpsSMOYIOJbHUKOM C JABYMS
nossimu (puc. 2). [lepBoe mose CiyXuT Al yKa3aHusi HOMEpa WM HACHTU(PUKATOPA HAKOTTUTEIS,
KOTOpBIM HauuHaeTcsi ¢ OykBbl "D". Bropoe mome ciayXuT [uis ykazaHus uMeHu. [Ipu stom B
KayecTBE HMMEHM HaKONUTEIs PEKOMEHIYETCS HCI0JIb30BaTh CYIIECTBUTEIBHOE, KOTOpOE
XapaKTepU3yeT CIoco0 XpaHEHUs] COOTBETCTBYIOMICH HMHPOPMAIIUH.

Mose HoMepa | | Mone MMEeHW HAKONWTENA
—r"/
HakonuTena

Puc. 2 U300pakeHne HaKoNMuTeNs Ha JUarpaMme MoTOKOB JaHHBIX

[Iponiecc mpencrapisier co0Ol COBOKYMHOCTh OMNEpAlMii MO MPeoOpa30BaHUIO BXOIHBIX
MTOTOKOB JJAHHBIX B BHIXOJHBIE B COOTBETCTBUU C OMPEEIIEHHBIM aJITOPUTMOM WJIA ITPABHIIOM. XOTS
¢bu3znyecku IMpoluecc MOXEeT ObITh pealn30BaH pa3IU4YHbBIMU croco0aMu, Haubosee dYacTo
nojipa3yMeBaeTcsl MporpaMmHasi peanu3anus npoiecca. [Ipouecc Ha nuarpaMMe MOTOKOB JaHHBIX
n300pakaeTcs MPSMOYTOIBHUKOM C 3aKpYTJIEHHBIMU BepIIUHaMu (puc. 3), pa3leieHHbIM Ha TpU
CeKIMU WU TIoJIg TOPU3OHTAJIbHBIMU JUHHUSAMH. [lome Homepa mporecca CIYXKAT s
uaeHTUQUKAIMK TocienHero. B cpeqHem mone yka3biBaeTcss uMs mpolecca. B kauecTBe MMeHH
PEKOMEH/IOBAaHO  HCIIOJIb30BaTh IJIarojl B HeomlpeaeraeHHOW ¢opMe ¢ HEoOXOAUMbBIMU
nornosiHeHussMU. HikHee mosie coaepuT ykazaHue Ha crocod pu3nieckoi peanusaluu npoiecca.

Mone Homepa npouecca

Mone umenun npouecca

Mone umeHu dusuyeckoi
peanusauuu npouecca

Puc. 3 N306paxkenue nporiecca Ha AUarpaMmme OTOKOB JTAHHBIX

WudopmannoHHas MOJIENIb CHCTEMbI CTPOUTCSI KaK HEKOTOpasi HepapXuuecKas cXxeMa B BUJIC
TaK Ha3bIBAEMOW KOHTEKCTHOW IUarpaMMbl, Ha KOTOPOW HCXOJHAs MOJENb IOCIEI0BATEIHLHO
MPEJCTaBISCTCS B BHJE MOJCIH TOJCHCTEM COOTBETCTBYIOIIMX MPOIIECCOB IMPeoOpa3oBaHuUs
naHHBIX. [Ipy 3TOM MojacHUcTeMa WM CHCTEMa Ha KOHTEKCTHOU auarpamme DFD m3o00pakaercs Tak
e, KaK M IPOIIECC — MPSIMOYTOJbHUKOM C 3aKPYTJICHHBIMU BepiiuHaMu (puc. 4).

T ™

Mone HOMepa NoACUCTEMEI

Mone uMmenu nogcHUCTeMEl

Mone WMEeHW NPOEKTUPOBLLMKA

noacucTemel
. /

Puc. 4. I/I306pa)KeHI/IC NMOACUCTEMBI Ha JUArpaMMe IMOTOKOB JaHHBIX

IToTok maHHBIX OIpeaciacT KauyeCTBEHHBIN XapaKkTep I/IH(I)OpMaI_II/II/I, nepez[aBaeMoﬁ qepe3
HCEKOTOPOC COCAMHCHUC OT HCTOYHHKA K TIIPUCMHUKY. PeanbHBII MOOTOK JAHHBIX MOXKET
nepeaaBarbCa IO CCTU MCKAY JABYMA KOMIIBIOTEpAMU HIIN JIFOOBIM ApYTrum CHOC060M,
AOITYCKAOIIUM HU3BJICUCHUC JAHHBIX U UX BOCCTAHOBJICHHUC B Tpe6yeMOM (l)OpMaTe. IToTok maHHBIX
Ha auarpaMmme H306pa>KaeTc;1 JIMHHUEN CO CTpeHKOﬁ Ha OJHOM H3 €€ KOHLOB, IIpU 3TOM CTPCJIKa
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IIOKa3bIBAaET HaIIPABJIEHUE MTOTOKA JaHHBIX. Kakplil MOTOK JaHHBIX UMEET CBOE COOCTBEHHOE HMH,
OTpa)Kkarolllee ero coJiepKaHue.

Takum 00Opa3om, HHPOPMALIMOHHAS MOJIENb CUCTEMBI CTPOUTCS B BHJE JUArpaMM IOTOKOB
JAHHBIX, KOTOPBIE TpaUUecKu MPEICTABIIAIOTCS C HCIOJIb30BAaHHEM COOTBETCTBYIOLIEH CHCTEMBI
obo3HayeHnid. B KauecTBe mpumepa PacCMOTPUM YHPOIIECHHYIO MOJENb IPOLEcca IOTy4YEeHHs
HEKOTOPOW CyMMBI HaJWMYHBIMA 1O KPEIUTHOH KapTOouyke KIMEHTOM OaHKa. BHemHumun
CYILIHOCTSIMH JJAHHOT'O IIPUMEpA SABJISIOTCS KIUEHT OaHKa U, BO3MOXKHO, CIIyXalluii 0aHKa, KOTOPBIH
KOHTPOJIUPYET Tpoliecc OOCTy>KMBaHUSI KJIMEHTOB. HakomuTenem IaHHBIX MOXKET ObITh 0aza
JAHHBIX O COCTOSIHUU CYETOB OTJEJIbHBIX KIMEHTOB 0aHKa. OTAeNbHbIE IOTOKU JJAHHBIX OTPaXKaroT
XapakTep TmepenaBaeMoi HH(poOpMaruy, HEOOXOOUMOW JUIsi OOCITy)KMBaHUS KIMEHTa OaHKa.
CootBeTcTBYIOLIas MOJENb JJIsl JAaHHOTO MPUMEpPA MOXKET ObITh IPEJICTABICHA B BHUJIE AUArPaMMbl

MMOTOKOB JITaHHBIX (pHC. 5).
NaHHEE 0 KpeaUTHON
KAPTONKS
YATEHTE 11

Coobuwiexue o ssinave
CYMM HANNYHEMN

Caywauimi
Bawxa

Kaunenr

Cymma Mporokon
Bamka y P

HAUNUNHBIMA obc ny*u-
Beiaars xanenry BanNnA
cymmy

HEMNNHBME

Tepmunan banka
(Garkomar)

3anpoc 0 COCTOAHMM Lawnuie no

TeKywiero cyera TeKyuwiemy cuerty
KNHeRa KNMexnTa

| D1 I Baza JanHeX CYeToR

Puc. 5. Ilpumep auarpamMmbl MOTOKOB JaHHBIXUIS MpOLIECCa MOJYYEHUS HEKOTOPOH CYyMMBI
HAJIMYHBIMU 110 KPEIUTHONU KapTOUKe

Iopsinok BbINOJIHEHHSI PA0OTHI:

1. Y3yuuTh TEOpEeTUUYECKYIO HH(POPMAIIHIO.

2. Ha ocHOBe mnpHUBEAEHHBIX MPUMEPOB PACCMOTPETh OCHOBHBIE MPUHIMIBI MOCTPOCHUS
JiarpaMMbl MOTOKOB.

3. Ilo BapumaHTy 3agaHusi TMOCTPOUTH JUArpamMmy IIOTOKOB [UIsl COOTBETCTBYIOIICH
MH(OPMALIMOHHON CUCTEMBI.

4. B snekTpoHHOM BHJIe 0popMUTE KPATKUI OTYET O BBHINOJIHEHHOM padoTe.

5. Cnatp BBINIOJHEHHYIO PabOTYy.

®dopma npeacTaBiIeHus pe3yabTara:
[TocTpoeHHBIE TMarpaMMebl, OTYET O padoTe.

Kpurepum oueHku:

OtnnyHO - paboTa BHIMOJIHEHA MOJHOCTHIO, 0e3 OIMOO0K, ClIeNaH U CAIaH OTYeT.

Xopomo - paboTa BBIMOJIHEHA TIOJHOCTBIO, C HE3HAYUTENbHBIMH OIIMOKAMHU  WIIU
HETOYHOCTSAMM, CJI€JIaH U CAAH OTYET.

Y 10BIETBOPUTENHHO - paboTa BBHINIOJIHEHA HE MOJTHOCTHIO, CO HE3HAYUTENHHBIMU OIIMOKAMU
WJIM HETOYHOCTSIMHU, OTUET HE CHEJIaH WUJIU C/EJIaH YaCTUYHO.

HeynoBnerBoputensHo - paboTa HE BHIOJIHEHA.
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Tema 5.2.2. Pazpadorka nu Mmogudukanus nHGOPMALMOHHBIX CHCTEM
IIpakTnueckas padora Ne 1 O0ocHoBaHMe BbIOOPA TEXHUYECKUX CPeICTB.

Henb: 03HaKOMUTHCSI C OCHOBHBIMU IIPUHIMIIAMU BbIOOpA TEXHUUECKUX CPEJICTB B MpOIECcCEe
IIPOEKTUPOBAHUSI UH(POPMAIIMOHHON CHCTEMBbI; HAYYUTbCS OCYLIECTBJISATH OOOCHOBAaHHE M BBIOOP
TEXHUYECKUX CPENICTB

Boinosinus padorty, Bol Oyaere:

ymemp:

- IPOBOJUTH aHAJIU3 [IPEIMETHON 00J1aCTH;

- pacmo3HaBaTh 3aJady W/HMIM TpoOiieMy B MpOo(ECCHOHATBLHOM W/WINM COMUATIBHOM

KOHTEKCTE;

- OCYILECTBIISITh BBIOOP MOJIENIN U CPEJCTBA MOCTPOCHUSI UH(POPMALIMOHHON CUCTEMBI;

- OCYILIECTBJISITh BBIOOP TEXHUUECKUX CPEICTB JJIsl padOThl MPOrpaMMHOI0 00ecrieueH s

- B3aUMOJICMCTBOBATh C KOJUIETaMH, PyKOBOJICTBOM, KIMEHTaMHU B X0jie NMPo(dheccuoHaIbHOM

NeSITENIbHOCTH;

- IOHUMAaTh TPEOOBaHUs U ONPaB/AbIBATh OKUAHUS KIIMEHTOB/paboToaaTens

MarepuanbHoe o0ecrieyeHme:

[IepcoHalIbHBINA KOMITBIOTED
3ananmue:
1. O3HaKOMHTBHCS C TEOPETHUUECKUM MATEPHUATIOM.
2. Paccmorpets 3a7aHue, COCTaBUThH OMUCAHUE TIPEIMETHON 00JIaCTH
3. Cozmath JOKyMEHT OOOCHOBaHHWsS BBIOOpA TEXHHUYECKUX CPEICTB MO KOHKPETHOMY
3aJIaHUIo.
4. CpnaiiTe BBIIOJHEHHYIO PaboOTYy.

KpaTkue Teopernueckue cBeeHHs:

OO6myto cTpyKTypy MH(GOPMAlMOHHON CHCTEMBI MOXKHO paccMaTpUBaTh KaK COBOKYIHOCTb
00eCIeuynBarOIINX MOJCUCTEM: TEXHUYECKOW B MPOTPAMMHOM.

TexHuveckoe odecneyeHne - ITO KOMIUIEKC TEXHUUYECKUX CPEJCTB, MpEeIHA3HAYCHHBIX IS
SKCIUTyaTalM MH(OpManMOHHOW cucTteMbl. OCHOBHAsl CIOXXHOCTh IMPH BbIOOPE TEXHUYECKOIO
o0ecriedeHus - 3TO TO, YTO CYIIECTBYET LIEJIbIN Ps/I MPSAMBIX U OOPATHBIX CBA3EH MEXIy CHCTEMaMuU
TEXHUYECKOTO U TEXHOJOTHYECKOro oOecreueHusi. ITO MPOsBISETCS KaK BO BIMSHUM KOMILIEKCA
anmnapaTHO-NMPOrPAMMHBIX CpPEICTB Ha MPOCKTHPYEMbIH TEXHOJOTHYECKHH Mpolecc, Tak U B
00paTHOM BJIMSHHUH TEXHOJOTHYECKOIo Mpollecca Ha anmnapaTHO-IporpaMMHoOe oOecrieueHue.

Taxxke Ha BBIOOpP KOMIUIEKCA TEXHHYECKHX CPEICTB Pa3paOOTaHHOI CHCTEMBI BIMAET HAOOp
(GyHKIUH, KOTOpBIE JIOJKHA PEaTU30BbIBATH CUCTEMa M METOJIbl XpaHeHHs] uHbopMaluu. Y4ecTb
BCE XAapaKTEPUCTUKH MPHU BHIOOPE TEXHUYECKHX CPEICTB MPAKTUYECKH HEBO3MOXKHO. OJHAKO Ha
OCHOBE aHalu3a 3ajJay, alfOPUTMOB HUX pEIICHUs, BXOAHBIX MOTOKOB HH(POPMAIMH MOXKHO
OTpeAeTuTh TpeOoBaHMsSI K HAOOPYy OCHOBHBIX TEXHMUYECKUX XapaKTEPUCTUK, 0OECIeYMBAIONINX
9KCIUTYaTaI[MI0 CUCTEMBI, U B ITAIbHEHUIIIEM COCTaBUTh NEPEYCHb TEXHUUYECKUX CPEJICTB.

B nepByro ouepens uisi 3THX LeJedl TIPOBOAUTCS aHAIU3 MPEAMETHOH 00JacTH.
OnpenensroTcs LeIu CO3/1aHusl U Ha3HAYEeHHE CUCTEMBI.

Cpenu (hakTopoB, BIUSIONUIMX HA BEIOOP TEXHUYECKOTO 00ECTIeYeHUs, MOKHO BBIJICIUTH:

1. CoBMecTUMOCTh - ammapartHas W MPOrpaMMHAas COBMECTUMOCTb CO CTaHJAPTHBIMHU
1aTopMamH.

2. CocrtaB TeXHOJOTMYECKHX OMNEepaluii BBOJA/BBIBOAA JAHHBIX  (HCIIOJIb30BAHUE
CKaHUPYIOILIUX YCTPOICTB, CIell. JaTIYMKOB, IpadonocTpouTeneii, pa3auuHbIX TPUBOJIOB).

3. AnmapartHele TpeOOBaHHUs UCTIOIB3YEMOTO MTPOrPAMMHOTO 00eCTICUeHHUSI.

4.9proHomudeckre TpeOoBaHMsS (HAmpUMeEp, paspeliampiias CIoCOOHOCTh W YacToTa
OOHOBJICHUS U300paXKEHUSI MOHUTOPA).
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5. DxoHOMHUYecKUE (GaKTOpbI (OIOHKETHOE OTpaHMYCHHE Ha 3aKYIIKY TEXHUKH).

6. Texnonoruueckre TpeOoBaHus K mojepxke padotel ¢ JIBC (Hanumuue mubo OTCyTCTBUE
CETEBBIX KOHTPOJIJIEPOB, CTAHJAPT U TUII IOEPKUBAEMOU CETH).

7. O6pembl 00pabaThIBAEMbIX JAHHBIX U TPEOOBAHHS K CKOPOCTH UX 00PabOTKH.

Take cpemut ¢GakTOpoB Uisi BbIOOpAa TEXHHMYECKOTO OOECHEUeHHs] CHCTEMBI MOYKHO
MIEPEYUCIIUTh: CTOMMOCTh TPUOOPETEHUS TEXHUYECKUX CPEICTB; CTOMMOCTb HCIOJb30BaHUS
TEXHUYECKUX CPEACTB; HAJACKHOCTh TEXHHUECKUX CPEICTB M CPOK CIY’KOBI; yI0OCTBO KOMILIEKCA
TEXHUYECKUX CPEJICTB; MPOU3BOAUTENHLHOCTE U ObicTpoaeiicTBue KTC u apyrue.

Ilopsinok BbINOJHEHHS PadOTHI:

1. V3yuuTh TEOpETHUECKYIO HH(OPMALIUIO.
2. CocTaBUTh JOKYMEHT OOOCHOBAaHMS W BBIOOpAa TEXHUYECKUX CPEACTB JUIS SKCIUTyaTalluu
MH(POPMAIIMOHHON CUCTEMBI 10 KOHKPETHOMY 33/1aHUIO.
3. CTpyKTypa U COCTaB IOKYMEHTA:
1) TlomHOE HAMMEHOBAHUE CUCTEMBI.
2) llenu v Ha3HAYEHHE CHCTEMBI.
- B nensx onucath OCHOBHbBIE L€, KOTOPBIE OJIKHBI OBITH TOCTUTHYTHI B IpOIECCE
AKCIUTyaTal[il CUCTEMBI.
- B Ha3HaueHuu cuCTEMbI PEJCTaBUTH EPEUEHDb PEIIAeMBbIX 3a/au.
3) CrpykTypa KOMILIEKCA TEXHUYECKUX CPEJICTB.
- Onucarh OCHOBHbBIE IPUHIUIIBI pAOOTHI CUCTEMBI, KOTOPBIE COCTABIIAIOT TEXHUUECKYIO
OCHOBY €€ JKCILTyaTaliu.
- CocTaBUTh NepeueHb TEXHUYECKUX CPEACTB, oOecreynBaromux (HyHKIHNOHUPOBAHUE
CUCTEMBI.
4) OmnucaHue CPEICTB BBIYMCIUTEIBLHON TEXHUKH C YKa3aHHEM Ha3Ha4eHUs U 0a30BbIX
TEXHUUYECKUX XapaKTEPUCTHK.
OueHuTh XapakTEepUCTUKU U CHEIaTh BBHIOOP CPEACTB BBIYMCIUTEIBHON TEXHUKH, a
TaKKe anmnapaTypsl epeayu JaHHbIX. [Ipy olleHKe yuuThIBaTh clieayrouue GaKkToph:
- COOTBETCTBHME 00OpYyAOBaHHA TpPEOOBAHUAM, TMPEABABIAEMBIM CHCTEMOH K
TEXHUYECKUM U TPOTPAMMHBIM CPEJICTBAM;
- CTOMMOCTb O0OpYJOBaHMs, HaJIM4We TEXHUYECKOM MOJIEPKKH, HAMYME Ha PBIHKE
CHEIMAIMCTOB C HEOOXOJMMBIM YPOBHEM KBalW(UKaMKU Uil  OOCITY>KMBaHUS
o0opyIoBaHUs
B snextponHoM Buie 0opopMHTE KPATKUI OTYET O BHINOJIHEHHOMN padoTe.
4. Cnatp BBITIOJHEHHYIO paboTy.

dopma npeacTaBiieHus pe3yJbTara:
Brinonnennas pabora, ot4er o padore.

Kpurepum oueHku:

OTnuyHO — aHaIM3 MpeIMeTHOW OO0NacTH MO 3aJaHUI0 CHAeJaH MPaBHIBHO, JOKYMEHT
000CHOBaHHS U BBIOOpA TEXHMUYECKUX CPEICTB BBINOJIHEH IO MpaBUiaM, 3alOJHEH MOJHOCTHIO,
o opMIIeH IPaMOTHO, YYTEHBI BCE pa3JieNibl JOKyMEHTa, paboTa cliaHa MperoaBaTesio.

Xopomo - aHanM3 TMPEAMETHOM O00JacTH MO 3aJaHuI0 CAENaH MPaBUIbHO WIH C
HE3HAYUTENIbHBIMH HETOYHOCTSAMH, JTOKYMEHT OOOCHOBaHUSI U BBIOOpa TEXHUYECKHUX CPENICTB
BBITIOJIHEH TIO IpaBWJIaM, 3alOJIHEH HE MOJHOCTHI0, 0OPMJIEH IPaMOTHO, YYTEHBI BCE Pa3Jeiibl
JOKYMEHTa, paboTa c/1aHa MpernoaaBaTento

Y IOBNETBOPUTENHHO - aHANM3 MPEAMETHON 00JacTh MO 3aJaHUI0 CAETaH C OMHMOKaMH,
JOKYMEHT 000CHOBaHHUSI M BBIOOpA TEXHUUYECKUX CPECTB BBHIMOJIHEH HE MO MpaBHiaM, 3all0JIHEH He
MOJIHOCTBIO, OQOpPMIIEH O€3rpaMOTHO, YYTE€Hbl HE BCE pa3feNbl JOKyMEeHTa, paboTa caaHa
MPEno1aBaTeNto.

HeynoBnerBoputensHo - paboTa HE BHIMIOJTHEHA.
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IIpakTnueckas padora Ne 2 CtomMoOcTHasl OlleHKA NPOEKTAa
Ienb: 03HAKOMUTBHCS C OCHOBHBIMU ITPUHLIUIIAMU CTOUMOCTHOM OLIEHKH ITPOEKTOB.

Boinmosinus padorty, Bl Oyaere:

ymembv:

- MPOBOAUTH aHAIHU3 MIPEAMETHON 00JIaCTH;

- pacmo3HaBaTh 3aJady /WM TpoOiieMy B MpOo(EeCCHOHATFHOM W/WIM COLUAIBHOM
KOHTEKCTE,

- MPUMEHSATH 3HAHUS IO (PMHAHCOBOW TPaMOTHOCTH TSI MPO(PECCUOHAIBHOM IEATEIIPHOCTH;

- BbISIBJIATH JOCTOMHCTBA U HECAOCTATKHU KOMMepLIeCI(Of;I nacu,

- BSaHMOHeﬁCTBOBaTB C KOJuIeraMu, pyKOBOACTBOM, KJIIMCHTAMH B XOJC HpO(i)CCCHOH&JIBHOfI
JIEATEIIbHOCTH;

- IOHUMAaTh TPEOOBAHUS U ONPaBAbIBATh OKUAHMS KIIMEHTOB/paboToaaTens

MaTtepuajibHoe o0ecnieyeHue:
[IepcoHaJIbHBIN KOMITBIOTED
3aganue:
1. O3HaKOMHTHCS C TEOPETUIECCKUM MaTEPHAIIOM.
2. Paccmorpets 3amaHue.
3. Coznatb JOKYMEHT BBIYHCIICHUS] CTOMMOCTHBIX OLIEHOK MTPOEKTA.
4. Cpatb BBIIOJHEHHYIO PabOTYy.

Kparkue TeopeTuueckue cBe1eHH:

O1eHKa MTPOEKTa MOXKET BBITIOIHATHCS C PA3THIHBIMU IIETISIMH:

- IPUHATHUS PELICHHUS O 11eJIeCO00Pa3HOCTH MPOEKTA;

- CpaBHEHHS BapHAHTOB CHCTEM B Ipoliecce BHIOOpa;

- IPOBE/ICHUS IEPETOBOPOB O CTOUMOCTHU MTPOEKTA;

- IUTAHUPOBAHUS PACXOJIOB HA MIPOEKT aBTOMAaTH3aIuH (OO PKETUPOBAHHE);

- KOHTPOJIsl PaKTUUECKUX PACXOJIOB Ha MPOEKT aBTOMATU3aLIUU.

OneHka TpoeKTa MOXET BBINONHITECA B HECKOJNBKMX HANpPAaBICHUSAX: KIHEHTaMH,
MOCTABIIUKAMH PEIICHUN U HHBECTOPAMH.

[IpoekT cuuTaercs yCHEIIHbIM, €CIM OH 3aBEpIICH B YCTAaHOBJICHHBIE CPOKHU, BBIMOJHEH B
pamkax OrJKeTa U B COOTBETCTBUU C OKHMJIAHUSIMU 3aKa34HKa.

VYopaBiieHue CTOMMOCTBIO MPOEKTa OOBEAUHSIET MPOLECChl, BBIMOJIHIEMbIE B XOJI€
IUTAHUPOBAHUS, pa3paboTKu Oro/keTa W KOHTPOJMPOBAHHMS 3aTpaT U oOecreduBaroliue
3aBeplIeHHe MPOEKTa B paMKax yTBepKIeHHOro Oromkera. K mpoieccaM yrpaBieHHs CTOUMOCTBIO
OTHOCSTCS:

- CTOMMOCTHAs OIICHKa — OMpeeNieHue MPUMEPHON CTOMMOCTH PECYPCOB, HEOOXOIUMBIX IS
BBITIOJIHEHUS OTEepaIuii MPOEKTa;

- pa3paboTka 010/pKeTa pacxo/0B — CyMMHUPOBAHUE OLIEHOK CTOMMOCTH OTJIENbHBIX Onepanuit
WJIH MaKeTOB padoT ¢ 1enbio GopMUPOBaHUS 0a30BOrO IUIAHA MO CTOMMOCTH;

- ymOpaBlIeHUE CTOMMOCTBIO- BO3/ACWCTBHE Ha (HDAKTOPhI, BHI3BIBAIOLINE OTKJIOHEHUS I10
CTOMMOCTH, U yTIpaBJeHHE U3MEHEHUAMHU OIOKeTa IMPOEKTa.

CroumocTHasi OIIEHKa - 93TO MPOIECC YCTAaHOBIEHUS CTOUMOCTH PECypCOB IIPOEKTa,
OCHOBaHHBIN Ha OMpeNeNeHHbIX (QaKTax U JomylieHusx. [l ompeneneHuss CTOMMOCTHONM OIEHKU
HPEKIe BCEro HEOOXOAUMO ONPECTUTh MAKeT ONepaluii), JTUTEIBHOCTh ONepaluil 1 TpedyeMbie
pecypcenl. [Iporecc OLEHKM M €ro pe3yiabTaT B 3HAYUTEIbHON CTENEHH 3aBUCIAT OT TOYHOCTHU
OTMCaHUs COMIEPKAaHUS, KadyecTBa IOCTYITHOW HH(OpPMAIINH, OT CTaIUU POEKTA.

Ha npouecc CTOMMOCTHOM OILIEHKHM OKa3bIBAIOT BIUSHHUE: BpPEMsl, OTBEJICHHOE JUIsI IPOBEICHHUS
OLICHUBAEMOM ONepallid, OMbIT MEHEIKEpa, HHCTPYMEHTHI OLIGHWBAHUs, 3aJaHHas TOYHOCTb.
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O1eHKa CTOMMOCTH MPOEKTa HAUYMHAECTCS Ha MPEANPOCKTHON CTaAuH (10 3aKJIFOUEHUS] KOHTPAKTA) U
BBITIOJTHSETCSI B TCYCHUE BCET'O BPEMEHHU BBITTOJIHEHUS TIPOEKTA.
Brigenstor cieayroiiye O1eHKH CTOUMOCTH
OlICHKA TMOpSJKa BEJIMYMHBI; HAa MPEINPOCKTHOM CTaguM TEPBOHAYATIBHO MOXET
OMPENIENAThCA TOJBKO TOPAJIOK BEIUYMHBI CTOMMOCTH (TOYHOCTH OIEHKH TMOpsiKa
BEITMYHMHBI CTOUMOCTH TIpoekTa oT (-50%) mo (+100%)).
KOHIIETITYaJibHasl OIEHKAa (TOYHOCTb KOHIIENTYaJbHON OIICHKH HAaXOJIWUTCA B MHTEpBaiE (-
30%) - (+50%)).
npeABapuTesIbHAs OIICHKA (TOYHOCTH MPEABAPUTEIILHON OIEHKH MPOEKTa KoJyieOnercs ot (-
20%) 1o (+30%)).
OKOHYATENbHAs OlleHKa (TOYHOCTh OT (-15%) 1o (+20%)) .
KOHTPOJIbHAS OIICHKA (KOHTPOJIbHAS OIIEHKAa UMEET TOYHOCTh OT -10% 1o +15%).
Taxkum o0pazoM, Kaxzias TMOCIEAyIoNas CTaaus )KU3HEHHOTO IMKJIA MPOEKTa UMEeT Oojiee
TOYHYIO CTOUMOCTHYIO OIIEHKY

CrouMocTHasl OlIEHKa OOBIYHO BBIPAXXKAETCS B €AMHUIIAX BATIOTHI (JIOJUIAPHI, pyOiH U T. 11.)
JUTsl OOJIETYeHHUsI CPAaBHEHHS POEKTOB U OMEPalMii BHYTPH MTPOEKTA.

CTOMMOCTh TUTAHOBBIX ONEpAIMil OIEHWBAETCS JII BCEX PECypcoB, 3aJIEHCTBOBAHHBIX B
npoekte. K pecypcam OTHOCSTCS, B UaCTHOCTH, CIIEIIMAIIMCTHI, 000pyI0BaHKE, TeIePOHHAST CBS3b,
WNHuTtepHer, apeH0BaHHBIC TTOMEIICHHUSI, @ TAK)KE 0COObIE CTaThbH PAcXO0B, HAIIPUMED YUET YPOBHSI
MHQIIAIUY WA pacXo/Ibl Ha HEMPEIBUICHHBIE O0CTOSTENHCTRA.

Jlst mportecca OIeHKH CTOMMOCTH HEOOXOIUMO UMETH CIISAYIONINE BXOAHBIC JaHHBIC!

-dakropsl BHemHed cpeabl npeanpusatus. K Qaxktopam BHemHed cpenbl OTHOCATCS
KOHBIOHKTYpa PBIHKA, KOMMEpUYECKHe 0a3bl NaHHBIX U Mpaic-TucThl. KOHBIOHKTYpa pBIHKA - 3TO
PBIHOK MH(OPMAIMOHHBIX CHCTEM, UX KOHKYPEHTHasl ()yHKIIMOHAJTBHOCTh, CTOMMOCTh, YCIYTH HA
BHEJpeHue, cornpoBoxaeHne. Kommepueckue 0a3bl JaHHBIX U Mpaiic-IMCTHI COIEPKAT CBEACHHUS O
KBAIM(UKAIIMM M CTOMMOCTH TPYAOBBIX PECYPCOB, CTOMMOCTH BHEAPEHUS HH(POPMAIMOHHBIX
CHCTEM.

= AKTHUBBI OpraHM3allMOHHOIO Tpoliecca - OQHUIMAIbHBIE M HeopUIUAIbHbIE IMpaBuia,
MpoLEeayphl U PYKOBOACTBA MO CTOMMOCTHOHM OLIEHKE, IIa0JOHBI CTOMMOCTHOM OIEHKH,
nH(pOpMaIKg 0 CTOUMOCTH paHee BHIMOIHEHHBIX IPOEKTOB.
Onucanue conaep:KaHUsd MPOEKTa COJEPKUT BAXKHYIO HHPOpPMAIMI0 O TpeOOBaHUSAX,
OTPAaHUYEHUSAX M JIOMYLIECHUSX TMPOEKTa, KOTOPYK HEOOXOJUMO YYHUTHIBATh IMPH
CTOMMOCTHOM OIICHKE.
= Hepapxuyeckass CTpyKTypa pabOT ompeaensieT B3aUMOOTHOIIECHUS MEXKAYy BCEMH
AJIEMEHTaMU IIPOEKTa U pe3ysibTaTaMu MPOEKTa.
CrnoBaps CP conepkuT moipoOHOE ONMKrcanue padoThl 1 Kaxaoro 3nementa MCP.
[Inan ympaBieHus TpOEKTOM - OOLIUH IJIaH MEPONPUATUN MO UCTIOTHEHUIO, MOHUTOPUHTY
U KOHTPOJIO HAaJl MPOEKTOM, COAEpKAIlWK YKa3aHHWS U PYKOBOJACTBA IO COCTaBJICHHIO
IJIaHa YOPABJIEHUS CTOMMOCTBIO U KOHTPOJIO 32 €ro HCIOJHEHUEM, a TakKke
JIOTIOJIHUTEIbHBIE TUIaHBI.
HNHcTpyMeHTHI H MeTO/IbI, HCNIOJIb3yeMble VIS OLeHKH CTOMMOCTH
B 3aBucumocTy OT cTaauu MPOeKTa, HEOOXOIMMOI CTETIEHN TOYHOCTH, BO3MOKHBIX PacX0/I0B
U TPpyAO3aTpaT MPUMEHSIOTCS PA3IMYHbIE THIIBI OIIEHOK CTOUMOCTH:

1. Ouenka cBepxy-BHH3 TIPUMEHSETCSd Ha pPAHHUX CTaAUAX B  YCIOBHUSX
HefocTaToyHOU MH(popmanuu o mpoekte. [Ipou3BoAUTCS TONBKO OJIHA OIEHKAa CTOMMOCTH BCETO
MPOEKTa Ha caMOM BepXHeM ypoBHe. Takas olleHKa He TpeOyeT MHOTO YCUIIUI, HO UMEET HU3KYIO
TOYHOCTb.

2. OuneHka mno aHAJOraM TIPEJICTaBISET BUJ OIEHKUM CBepxy-BHH3. [Ipu sTOM
UCTONIb3yeTcsl (pakTUUecKass CTOMMOCTh PaHee BBITIOJHEHHBIX MPOEKTOB MAJS OLIEHKH TEKYIIEro
npoekTa. [Ipu HanTM4uM OYeHb MOXO0XKEro MPOEKTa OLIEHKAa MOXKET ObITh TOBOJIBHO TOYHOMU. Takoii
THUT OLICHKH MPUMEHSETCS Ha JIF000M 3Tare KU3HEHHOTo IHUKIIA poekTa. OLeHKa 1Mo aHamoram He
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TpeOyeT MHOTO YCHJIMH MpHU TapaHTUPOBAHHON TOYHOCTH, OJHAKO HE BCET/Ia yJAeTCs HAWTU U
OTIPEJNICNIUTh CXOXKHE MPOEKThl. TOYHOCTH OIEHKH MO aHaIoruu Kosebnercs or -30% mo +50%.
CroumocTh MOATOTOBKU Takou oreHku coctaisieT 0,04%-0,15% ot ob1ieit cronMocTH poeKTa.

3. OueHka cHHM3Yy-BBepX IIPUMEHSETCS Ha JTAre MOArOTOBKH 0a30BOI0 IJIaHA MTPOEKTa
1 (popMUpOBaHUM KOHTPOJBHOH OIeHKH. [Ipoliecc HauMHAeTCs ¢ OLEHKH JeTaleld MpOoeKTa ¢
MOCJIEAYIOUM CYMMHPOBAaHUEM JeTajled Ha UTOTrOBbIX ypoBHSX. CTelneHb TOYHOCTH OLIEHKH
3aBHCUT OT ypoBHsA jaetanu3anuu MCP. Onenka cHU3y-BBepx obecrieunBaeT TOYHOCTH oT +0,15/-
10% nmo +5%/-5%, HO mMMeeT BBICOKYIO cTomMMOCTh (0T 0,45% mo 2% or oOmiel CTOMMOCTH
IIPOEKTAa) U MPOI0JIKUTENBHOCTD.

4. Ilapamerpu4eckasi OLeHKAa IPUMEHsETCS Ha paHHUX Tamax mpoekta. IIponecc
[IapaMEeTPUYECKOM OLIEHKH COCTOMT B ONPEJEJIEHUU I[apaMeTpOB OLIEHUBAEMOr0 IPOEKTa,
KOTOpBIE M3MEHSIOTCSA IPOMOPLHUOHAIBHO CTOMMOCTH HpoekTa. Ha ocHOBaHMM OJHOrO WU
HECKOJIbKMX MapaMeTpoB CO3/aeTcsl MaTeMaTtuyeckas Mojenb. Hanpumep, B kauecTBe mapaMmerpa
pa3paboTKu MPOrpaMMHOI0 0OecreYeHHs] MOKET ObITh BbIOpaHa CTOMMOCTh Pa3padOTKU CTPOKHU
kojga. JlJis  OLIEHKHM CTOMMOCTH  OOCJIETOBAaHUS MOXET OBITh BBIOpAaHO  KOJIMYECTBO
aBTOMaTU3UpPyeMBbIX OusHec-mporieccoB. Hanbosiee pacnpoCTpaHEHHBIM MapaMeTPOM OIEHKHU
cTouMOCTH |T-IpOeKTOB sIBIIETCS KOJUYECTBO TpeOyeMOoro paboyero BpeMEHU Ha BBIIOJHEHHE
onepanuii (makera onepanuii). [Ipyu TeCHON CBSI3M MEXy CTOUMOCTBIO M TTapaMeTpaMu MPOEKTa 1
P BO3MOXKHOCTH TOYHOI'O U3MEPEHMsI MapaMeTpoOB MOXHO YBEJIUYHUTh TOYHOCTh PacyeTOB.
[Ipenmy1iecTBO TaHHOTO METOAA: IJI OLEHKU CTOMMOCTH MPOEKTa JIOCTaTOYHO 3HATh ''CTaBKHU'
MIPUBJIEKAEMBIX PECYPCOB: HEIOCTATKOM sIBIsieTcss HU3Kass To4HOCTh (-30%-1+50%). CtommocTts
MOArOTOBKM MapaMmeTpuieckoi oeHku coctaniser 0,04%-0,45% ot ob1ielt cTOMMOCTH MTPOEKTA.

5.  KoHTpo/bHbBIEe OLEHKH MPECTABIIAIOT COO0N pa3HOBUAHOCTH OILICHOK CHHU3Y-BBEPX.
KonTponbHasi olieHKka OCHOBaHa Ha MpUHIUIE Oojiee JeTalbHOM OLEHKH CHHU3y-BBepX. [lpum
OLIGHKE 3aTpaT Ha paboThl MPOEKTa, KaK MPaBHIIO, ONMPEACIA0T Hanboyee BEpOsSTHOE 3HAYCHHE
3aTpaT, 3aTpaThl MpU OJIArONPHUSATHBIX M HEOJArompUsATHBIX OOCTOSTENBCTBAX, TO €CTh
ONTUMUCTUYECKYI0, TECCUMUCTUYECKYI0O M Haubojiee BepoATHYIO OIeHKy. J[lns pacuera
MaTEeMaTHYeCKOr0 OXHAAaHUS W CPEAHEKBAJAPATUYHOIO OTKJIOHEHUS TPUMEHSIOT (HOpMyIbl,
KOTOPBIC UCIIONB3YI0TCS B MeToauke PERT:

MareMaTtnueckoe OXHIaHHE = [ONTUMHUCTHYECKOE + TMEecCHMHUCTHYecKoe + (4x Hambosee
BeposiTHOE)]/6

CpenHekBaipaTHYHOE OTKJIOHEHHE = (IECCUMHCTUYECKOE - ONITUMUCTHYECKOE)/ 6

KonTponbHble OlIEHKH 00J1aJal0T BBICOKOM TOYHOCTBIO, IPUMEHSIIOTCS ISl (POPMUPOBAHUS
0a30BOro IJIaHa MPOEKTa, HO UX BBIIIOJIHEHUE MPOIOJKUTEIBHO U CTOUT JOBOJIBLHO JOPOTO.

6. AHaJu3 NpeNIOKeHUIl HCIOJHHUTeNell - OYeHb MPOCTOM METOJa IPH YCIOBUHU
HaJIW4Yusl UCHOJHUTENEH M MOAPATHBIX OpraHu3aluid, >KEeNAIoU[UX BBIIOJHUTH JAHHBIA 00BEM
pabor. Texuuueckoe 3amaHue, TEHAEpHAs WIA UWHas JOKyYMEHTAIUsl pacchlIaeTcs 10
UCIOJHUTENSM-TIPETEHIEHTaM C MPOCKOON MPEIOCTaBUTh CBOM OLIEHKH CTOMMOCTH (@ 3a4acTylo
— U IPOJODKUTEFHOCTH ) BBITIOJHEHUS JAHHBIX PaloT.

Bbixoabl npoinecca cTOMMOCTHOMH OLIEHKHU
OrneHka CTOMMOCTH OIEpallK - KOJTUYECTBEHHAs! OIICHKA MPUMEPHONH CTOMMOCTH PECypCoB,
HEOOXOUMBIX JUIS BBIMOJTHEHUS TIAHOBBIX omeparuil. OHa MOMKET MPEeIOCTaBIATHCS B CKATOU
dbopMe wIM pa3BepHYTO. 3aTpaThl OLEHUBAIOTCS IO BCEM pecypcaM, MCIOJIb30BAHHBIM B OLIEHKE
CTOMMOCTH ONEpaInu.
BcenomorarenbHble JaHHBIE, Ha OCHOBAaHMM KOTOpPBIX OblIa IPOW3BEJEHA CTOMMOCTHAsS
OLIEHKA, JIOJKHBI CO/IepKaTh OMMCAaHUE CO/IepKaHus padoT MPOeKTa JUIsl IUIAaHOBOM ONeparIiu:
e JIOKyMEHTALIMIO TOTO, KaK OLICHKA IOJIY4YEHa,
e JIOKyYMEHTAlMIO 000 BCeX JOMYILICHUSX, CACTaHHbIX JJIS OLEHKH;
e JIOKYMEHTalUIO 000 BCEX OTPaHUYEHUSX.

IHopsinok BbINOJTHEHHS PadOTHI:
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1. U3yuuts TeOpEeTHUECKYIO HH(POPMAITHIO.

2. CocTaBUTh JOKYMEHT CTOMMOCTHOM OLIEHKM CBOETO BapHaHTA MPOEKTa M0 METOJaM CBEPXY
— BHU3 U IapaMETPUUECKOM OLEHKHU.

3. JIns CTOMMOCTHOM OLIEHKH METOJIOM «CBEPXY-BHU3» HEOOXOIMMO COCTABUTH YKPYIHEHHYIO
OLIEHKY BCEro makera padoT MO OJHOMY MJIM HECKOJBKUM TOKazaresnsM (1o paboTam,
WCIIOJIHUTENSIM U JIp.). JlaHHBIA METOJ OLEHKU SIBJIETCS MPEABAPUTEIbHBIM, IOITOMY IIPU
OLIEHKE CTOMMOCTH OI€paluii IPOEKTa YacTO MCIOJIb3YIOTCS HopMaTuBbl. HopMupoBaThest
MOXXET CTOMMOCTb €AMHHULBI paboT, MO3TOMY U IOJCYETa CTOMMOCTU OIEpaluu
HE00X0IMMO 3HATh 1 00BEM padoT Ha ONEpPaIHH.

4. JInst CTOMMOCTHOM OLIEHKH METOJIOM «IapaMeTPHUYECKON OIIEHKH» HEO0OXOAUMO BBIJCIHUTH B
mpoeKTe Habop MapamMeTpoB, M3MEHEHHWE KOTOPBIX IOBIHUSET Ha OOMIIYI0 CTOMMOCTH
MpoeKTa W  NOBJEYET  NPONOPLHUOHAIbHOE €€  u3MeHeHHe. MareMatndecku
rapaMeTpuieckas MOJIeNIb CTPOMTCS Ha OCHOBE OJHOTO WJIM HECKOJIbKMX I1apaMeTpOB.
OneHKy CTOMMOCTH MOKHO TOJYYHUThb IIOCJIE€ TOrO0 Kak IOCTPOEHa MOJIENb U BBEJICHBI
3HAueHUs MapamMeTpoB. Eciau mpu oOleHKe HCINONb3yI0T MHOXECTBO IapaMeTpoB, TO
KKJIOMYy TapamMeTpy HEOO0XOJUMO MPHUCBOUTH CBOM BECOBOW KOI(PPHUIIMEHT, U OIEHKA
CTOMMOCTH OyJI€T OCYIIECTBIATHCS COIIACHO MHOTOIIapaMETPUUECKON MOJIENH.

5. CpaBHUTE NMOTYYEHHbIE IO 2-M METOJIaM CTOMMOCTHBIE OLIEHKU ITPOEKTa, C/IEIaiTe BHIBOI.

6. B anexrpoHHOM BHIIE 0(OPMHUTE KPATKUI OTYET O BHITIOJTHEHHON padoTe.

7. Cnaiite BBITOJIHEHHYIO PaboOTYy.

®opma npeacTraBiaeHus pe3yabTara:
BrinonHeHHbIE pacyeTsl, OTYET O padoTe.

Kpurepun oueHku:

OTIUYHO — BBIMIOJIHEHA CTOMMOCTHAs OLIEHKA MPOEKTa JABYMs METOJIaMH, COCTABJIEH OTYET O
paboTe, clenan aHaNKU3 MOJYUYEHHBIX Pe3ybTaToB, paboTa cliaHa MPeroaBaTeio.

Xopomo - — BBINOJHEHHAs CTOMMOCTHAs OIIEHKAa IPOEKTa JBYMS METOJAMU COJAEPIKUT
HETOYHOCTH, COCTaBJIEH OTYET O paboTe, cAejaH aHalIu3 MOJYyUYEHHBIX pe3yJbTaToB, padoTa cAaHa
MIpernoaBaTelio.

VY A0BIETBOPUTENBHO - BBIMOJIHEHHAs CTOMMOCTHas OLIGHKAa MPOEKTa JBYMs MeEToJaMu
COJIEP’KUT OMIMOKH, OTYET O PabOTe COCTaBIE€H HE MOJHOCTBIO, CHENaH aHAJINW3 MOJYyYEHHBIX
pe3yNbTaToB, paboTa ciaHa MpernoaaBaTesio.

HeynosnerBoputenbHo - paboTa HE BBIIOJIHEHA.
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IIpakTnueckas padora Ne 3 I[loctpoeHue 1 000cHOBaHMEe MO/IeJIN NIPOEKTA

I_[e.m,: O3HAKOMHUTBCA € OCHOBHBIMU IMPUHOUIIAMH IOCTPOCHUA U 000CHOBaHUE MOJACIHN
IMPOCKTA, HAYUUTCA BBIIOJHATH TIOCTPOCHUEC MOACIIN ITPOCKTA.

Boinosinus padorty, Bl Oyaere:

ymemn:

- IPOBOJUTH aHAJIU3 [IPEIMETHON 00J1aCTH;

- B3aMMOJICHCTBOBATH C KOJUIETaMH, PYKOBOJICTBOM, KJIIMEHTaMHU B XOJi€ MPOHECCHOHATBHON
NeSITENIbHOCTH;

- aHAJIM3UPOBATH 33/1a4y H/HIIU MPOOJIEMY U BBIICTATH €€ COCTaBHBIE YacTH;

- OTIPE/ICISTD 33aJa9u sl IOMCKa HH(OpMAIIHH;

- OIpeNeNATh HE0OX0IMMble HCTOUHUKH HH(OpMaLnu;

MarepuanbHoe obecrnieyeHue:
[IepcoHaJIbHBIN KOMITBIOTED
3aganue:
1. O3HaKOMHTBHCA C TEOPETUUECKUM MATEPUATIOM.
2. Bp1Opatb MOIeNb KII CHCTEMBI TSI CBOETO BapHaHTA.
3. CocTaBHTB CXeMY XKI| CHCTEMBI U OITMCAaHHUE TIPOIIECCOB.
4. Coznaath OTYET O BBHITIOJIHEHHOM padoTe.
5. Crnatp BBITOJTHEHHYO PaboOTYy.

KpaTkue Teopernueckue cBeeHHs:

KuzHeHHbI UMK HHPOPMAIIMOHHOW CUCTEMBI — MEpPUOJ BPEMEHU, KOTOPbIH HAYMHAETCS C
MOMEHTa TPHUHATHS pEHIeHUsT O HEOOXOIMMOCTH CO3JaHHus HH(POPMAILMOHHOW CHUCTEMBI U
3aKaHYMBAETCA B MOMEHT €€ IOJHOI0 U3BATUS U3 IKCILTyaTaluu.

[loHsiTHEe >KU3HEHHOrO IMKJIA SBJSIETCS OJHUM U3 0a30BBIX MOHATHH METOAOJIOTUU
MPOEKTUPOBaHUs MHGOPMAIIMOHHBIX cUcTeM. MeTof0I0rusl MPOEKTUPOBAHUS HH(POPMAIIMOHHBIX
CHCTEM OIMCHIBAET MPOIIECC CO3/IaHUS U COMPOBOXKICHUS CUCTEM B BUJE kM3HEHHOTO Iukia (JK1I)
NC, npexacraBisisi ero Kak HEKOTOPYHO IOCJIEIOBATEIbHOCTh CTAaAUN W BBITOJHIEMBIX HAa HHUX
IIPOLIECCOB.

Jlig kaxaoro sTama OIMpeNessiloTCS COCTaB U IOCJIENOBATENIbHOCTh BBIMOJHSAEMBIX padoT,
MoJly4aeMble pe3yJbTaThl, METOJbl U CPEACTBA, HEOOXOIUMBIE AJISi BBIMOJHEHHUS PaboOT, poiIH U
OTBETCTBEHHOCTh YYacCTHUKOB MW T.n. Takoe QopmansHoe onucanue XKI[ HMC mnosBomser
CIUIaHUPOBAaTh M OPraHU30BaTh MPOLECC KOJUIEKTUBHOM pa3paboTKu U OOECIeyuTh YIpaBlieHUE
3TUM IPOLIECCOM.

[TosHBI# )KU3HEHHBIN UK HHOOPMALMOHHON CUCTEMbI BKIIIOYAET B €05, KaK MPaBHIIO:

- CTpaTeru4eckoe MIaHUPOBAHUE

- aHAJIU3

- IPOEKTUPOBAHUE

- peanuzanuio

- BHEJPEHUE

- 3KCILTyaTalHIo.

B o6mem cityvae )U3HEHHBIN IIUKI MOXHO B CBOIO O4Yepe/b pa3OUTh Ha PAJl CTaIU.

Crannu sxu3HenHoro nukiaa UC

Cragust — wactb npouecca co3nanus MC, orpaHuuyeHHas ONpEAEICHHBIMA BPEMEHHBIMU
paMKaMH ¥ 3aKaHYMBAIOLIAsCS BBIIYCKOM KOHKPETHOTO IpOXyKTa (MOJAENEH, NpOrpaMMHBIX
KOMIIOHEHTOB, JOKYMEHTAlLlMH), ONPEIEIIeMOro 3alaHHbIMU JUIS JAHHOW CTauM TPeOOBaHUSIMHU.
CooTHOLIEHHE MEXIy IMpoLeccaMd MU CTaJusSMH TaKXKe ONPEIENAETCS HCIOJIb3YyEMOM MOJEIBIO
*u3HeHHoro nukia UC.
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Kv3HEeHHBIH UK HHPOPMAITMOHHOW CHCTEMBI TTOPA3ACsAeTCs Ha YEeThIPE CTaNH, TPAHUIIBI
KOKIOW CTaauu ONpEIeNIeHbl HEKOTOPHIMA MOMEHTaMH BPEMEHH, B KOTOpPBIE HEOOXOAUMO
MIPUHUMATH OMPECIICHHBIC KPUTHYCCKUE PEIICHUS U, CICIOBATENIbHO, OCTUTaTh OINPEACICHHBIX
KJIFOYEBBIX LETIEH:

1) Hauanbnas cragus. YcraHaBnuBaeTcs 001acTh MPUMEHEHHSI CUCTEMBI M ONPEICIISIOTCS
rpaHu4Hble ycnoBus. JlJis 3TOro HEoOXOAMMO HUACHTU(DHUIMPOBATH BCE BHEIIHHE OOBEKTHI, C
KOTOPBIMH JIOJDKHA B3aUMOJICHCTBOBATH pa3pabaTbiBaeMasi CUCTEMA, M OMPEACIUThL XapaKTep dTOro
B3aMMOJICHCTBUSI HA BBICOKOM ypoBHe. Ha HagalbHON CTaiuu WICHTHQHUIMPYIOTCS BCE
(YHKITMOHATILHBIC BO3MOXXHOCTH CUCTEMBI U MPOU3BOUTCS OIMMMCAHNE HAan0O0JIee CYIICCTBCHHBIX W3
HUX.

2) Cragus yrouHeHusa. Ha cragum yTOYHEHMs NPOBOJAMTCS aHaIM3 MpPHUKIAJAHON obiactu,
pa3pabaThiBacTCsl apXUTCKTYpHAs OCHOBa HMH(DOPMAIMOHHOW cHCTeMBI. [lpW NpUHATHH JTFOOBIX
pEIICHUI, KACAIOMIMXCS AapPXUTEKTYPhl CHUCTEMBI, HEOOXOIUMO MPUHUMATh BO BHHMAaHHE
pa3pabaThiBaeMyl0 CHUCTEMY B IE€JIOM. DTO O3HA4YaeT, 4YTO HEOOXOJIMMO OMHCaTh OOJBIIMHCTBO
(YHKITMOHATLHBIX BO3MOXKHOCTEH CHCTEMBI M YYE€CTh B3aHMMOCBSI3U MEXKIy OTJICIHHBIMU €€
COCTaBIISIONIUMHU. B KOHIIE cTauyi YTOYHEHUS TMPOBOJIUTCS aHAIN3 APXUTEKTYPHBIX PEIICHUN U
CIIOoCcO00B yCTpaHEHUS TIaBHBIX (JaKTOPOB PUCKA B MTPOCKTE.

3) Craausa xoHcTpyupoBaHus Ha craguu KOHCTpyMpoBaHUsI pa3padaThIBAaeTCsl 3aKOHYEHHOE
u3lenue, roroBoe K Imepenade mnonb3oBaTento. [lo oxoHuaHMM 53TOM cTaauu ompenensercs
paboTOCIOCOOHOCTH Pa3pabOTaHHOTO MPOTPAMMHOTO 00€CTICUEHHUS.

4) Cramus mepenaun B dKcIuTyaTanuto Ha ctaanym mepenaun B SKCIDTyaTaluio pa3paboTaHHOe
IporpaMMHOe oOecrieueHne Imnepeaaercss mnojb3oBaTensaM. [lpu skcrutyatanuu pa3zpaboTaHHON
CHUCTEMBI B PEATBHBIX YCIOBHIX YacTO BO3HUKAIOT PA3IMYHOIO POJIa MPOOIIEMBI, KOTOPBIE TPEOYIOT
JIOTIOJTHATEIHHBIX pa0OT TI0 BHECEHUIO KOPPEKTHUB B pa3pabOTaHHBIN MPOAYKT. ITO, KaK MPABHIIO,
CBSI3aHO ¢ OOHApY)KEHHEM OIMMOOK M HEJopaOdOTOK. B KOHIIE cTamuu mepenavy B AKCILTyaTaI|io
HE00X0MMO ONPEENIUTh, JOCTUTHYTHI LEJIU Pa3padOTKU WU HET.

Mogeu KU3HEHHOT0 LIUKJIA

Mogens xkuzHeHHoro uukina MC — cTpykTypa, omnpenenstomas MocjieI0BaTeIbHOCTh
BBITIOJIHEHUS] U B3aMMOCBSI3U IMPOLIECCOB, ACMCTBUN M 3a7jau HA MPOTSDKEHUU KU3HEHHOTO ITUKIIA.
Mogenb >KU3HEHHOTO IIMKJIA 3aBUCUT OT creuudukud, MacmTaba M CIOKHOCTH MpOeKTa U
crenu(pUKN yCI0BHil, B KOTOPHIX CUCTEMa co37aeTcs U (GyHKIIMOHUPYET.

Mogens XKII C BrirroyaeT B ceOs:

- CTaJuu;

- pe3ysibTaThl BBINOJHEHHS pPa0OT Ha KaxIOH craauu (KIOYeBble COOBITHS — TOYKH
3aBepIICHHUS pabOT ¥ NPUHSITUS PEIICHUH ).

Mojenb KU3HEHHOTO LUKJIA OTPa)KaeT pa3IMyHble COCTOSIHUS CUCTEMbl, HAYMHAsl ¢ MOMEHTA
BO3HHMKHOBEHHUS HeoO0XxoauMocT B naHHoM MC u 3akaHuuMBas MOMEHTOM €€ IMOJIHOTO BBIXOJIa U3
ynoTpeOieHus.

Tunbl Moaeiel ;ku3HeHHoro nukjaa UC

B Hacrosiiiee Bpemsi H3BECTHBI U UCTIONB3YIOTCS CIAEAYIONINE MOJEIN KU3HEHHOT'O IUKJIA!

1) Kackannas mozgens (puc. 1) mpegycmaTpuBaeT mocie0BaTeIbHOE BBITIOIHEHUE BCEX
3TamoB MPOEKTa B cTporo ¢ukcupoBaHHOM mopsake. [lepexox Ha cleayromuil dTam O3HA4YaeT
MIOJIHOE 3aBepIlIeHUE padoT Ha MPebIIYIIEM dTarle.
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Puc. 1 Kackagnast MOJienb 1l CUCTEMBI.

2) [losTanmHass mMomens C MPOMEKYTOUHBIM KOHTposieM (puc. 2). Pazpaborka HC
BEJIETCS UTEPALUSIMH C IIUKJIaMU 0OpaTHOM CBS3M MEXAY dTanaMu. MexXiTamHble KOPPEKTUPOBKH
MO3BOJIAIOT YYUTHIBATh PEATHHO CYIIECTBYIOIIEE B3aWMOBIIMSHUE PE3YJIHTATOB Pa3padOTKH Ha
Pa3IMYHBIX dTarax; BPpeMsi )KU3HU KaKJIOTO W3 ITANlOB PACTATHUBAETCSA HA BECh IEPUOJ pa3padOTKH.

Puc. 2 ITodTamHas MOJENb K1 CUCTEMEL.

3) CrupansHas monens (puc. 3). Ha xaxaoM BUTKE CMpaid BHITIOJHSETCS CO3/IaHUe
OuYepeHON BEPCUHU MPOJYKTa, YTOUHSIOTCS TpeOOBAaHUS MPOEKTa, OMPENEAETCS €ro KadyecTBO, U
IUTAHUPYIOTCSL paloThl cienyromero BuTka. Ocoboe BHHMaHHE YAENSETCS HadyadbHBIM 3TaraMm
pa3paboTKu - aHaIu3y U MPOEKTUPOBAHMIO, TJE PEATM3yeMOCTh TE€X WM HHBIX TEXHHUYECKUX
pelIeHnii mpoBepsieTcsl 1 000CHOBBIBAETCS TOCPEACTBOM CO3AaHUS TPOTOTUIIOB (MAKETUPOBAHUS).

\ Onpanenewae

x Tpelosaini
\
Bep,uu 1 / /
Bepons 2

Bcpun 3

’

/

Hr.(wu THRORANWG

|
Peamuaumn ? k *‘

M TecTMpOBarve

Winrerpagn

\\\_ *——/‘/

Puc. 3. CniupanbHast MOJENb kIl CUCTEMBI.

JlocTonHCTBA M HEAOCTATKH MojeJieil ;)ku3HeHHoro nukja UC

Jlst pa3paboOTKK MPOCTHIX MPHIOKEHHUH A((HEKTHUBHBIM SBJISICTCS KacKaJHbBIN c11oco0. B aTom
ciyyae HWHQPOpPMAIMOHHAs CHCTEMa TPEACTaBIAeT COOOW enuHBIA, (QYHKIMOHAIBHO U
MH(OPMAIIMOHHO He3aBUCHUMBIH Onok. Kakplii sTam 3aBepiiaercs mociie MOTHOTO BHIOTHEHUS U
JOKYMEHTAIbHOTO O(GOpPMIIEHHUS BCEX MPEAYyCMOTPEHHBIX pPaboT. [loN0KUTENsHBIMU CTOPOHAMHU
MIPUMEHEHHUSI KaCKaJHOTO MOAXO0AA SIBJISIOTCS

dbopMUpOBaHHE HAa KaXKJIOM OJTale 3aKOHYEHHOro Habopa MpPOEKTHOW JTOKYMEHTAllWH,

OTBEYAIOIIUIN KPUTEPHUSM MOJIHOTHI U COTJIACOBAHHOCTH;

- BBITIOJIHSIEMBIE B JIOTHYECKON MOCIEI0BATEIBHOCTH ATalbl padOT MO3BOJIAIOT IIAHUPOBATH
CPOKH 3aBepIICHHS BCeX pabOT U COOTBETCTBYIOIIUE 3aTPATHI.
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KackaaubIil T0X0/1 XOpOIIo 3apeKOMEHI0BAJ ce0sl IPU MOCTPOSHUH OTHOCUTEIBHO MPOCTHIX
HNC, xorpa B caMOM Havaje pa3pabOTKH MOXKHO JOCTaTOYHO TOYHO U MOJIHO COPMYIUPOBATH BCE
TpeOOBaHUS K CHCTEME.

OCHOBHBIM HEIOCTATKOM 3TOrO IOJAXOAA SBJISETCS TO, YTO PEAJIbHBIM IPOLECC CO3JaHUS
CUCTEMbI HUKOIJIa MOJHOCThIO HE YKJIAJbIBAETCS B TAKYIO JKECTKYIO CXEMY, IOCTOSHHO BO3HUKAET
noTpeOHOCTh B BO3BpATE K MPEABLIYIINM 3TariaM U YTOUYHEHHH HIIM MEPECMOTPE paHee MPUHSITHIX
penieHui.

B pesynbraTte peansubiil mpouecc coznanusi MC oka3biBaeTcss COOTBETCTBYIOIIUM MMOSTAITHOMN
MOJIETH C IPOMEXKYTOUHBIM KOHTPOJIEM.

Crupansnas mojensb KL Ob1ma npeyioxkena uisi MpeoAoIeHuUs epeurclieHHbIX mpooiem. Ha
JTamax aHajgu3a M MPOEKTUPOBAHUSA PEATU3yeMOCTb TEXHUUYECKHUX PEIIEHUH U CTENEHb
YIOBJIETBOPEHUS MOTPEOHOCTEN 3aKa3uMKa IMPOBEPSIETCS MyTeM CO3JaHUsi MPOTOTUIIOB. Kaxkibrit
BUTOK CIIUPAJIM COOTBETCTBYET CO3JaHMIO pabOTOCIOCOOHOro (parMeHTa WM BEPCHH CHCTEMBI.
OTO MO3BOJSET YTOUHUTH TPEOOBAHHUSA, LEIU U XapaKTEPUCTUKU MPOEKTA, ONPEIETUTh KaueCTBO
pa3paboTKH, CIUIAHUPOBATH Pa0OTHI CIEAYIOMIETO BUTKA criupaid. TakuM oOpa3oM yriryOsitoTCs U
MIOCJIEZI0BATEIbHO KOHKPETU3UPYIOTCS JIETalI NIPOEKTa U B pe3ysbTare BbIOUpaeTcsi 000CHOBAaHHBIN
BapHaHT, KOTOPBIA YIOBJIETBOPSIET JCHCTBUTEIBHBIM TPEOOBAHUSAM 3aKa3dWKa W JOBOIUTCS IO
peaninzanuu. OcHOBHas mpobiieMa CHMpPaIbHOrO IUKJIA - OINpeIelIeHHEe MOMEHTa IepexoAa Ha
crenyomui stan. Jns ee pemieHus BBOASTCS BPEMEHHbIE OTpaHUMYEHHUs Ha KaXKIbIH W3 3TaloB
KU3HEHHOTO IMKJIa, U TIePEeX0]i OCYIIECTBISETCS B COOTBETCTBUM C IIJIAHOM, Ja)K€ €CIIM He BCSA
3arjlaHUpoOBaHHas paboTa 3akoHyeHa. [ImaHMpoBaHHE NMPOU3BOIUTCS HAa OCHOBE CTATUCTHYECKHUX
TAHHBIX, TOJTyYE€HHBIX B IPEABIAYIINAX MTPOEKTaX, H JMYHOTO OIBITAa Pa3pabOTINKOB.

IIpoueccs! sku3HeHHOro nukJjaa UC

[Ipouecc ompenensercs Kak COBOKYIHOCTh B3aUMOCBSI3aHHBIX IEMCTBHM, MpeoOpa3yromux
BXOJIHbI€ JaHHbIE B BbIXOJHBbIE. OmNHcaHUE KaXIOro IMpolecca BKIOYAeT B ceds MNepeyeHb
pelIaeMbIX 3a/1a4, UCXOJHBIX JaHHBIX U PE3yJIbTaTOB.

Bce mpomneccrr XK1 110 nensitcs Ha Tpu rpynimbL:

1. OcHoBHblE.

2. BcnomorarenbHble MPOLIECCH dKU3HEHHOTO 1IHUKIIA.

3. OpraHu3anuoHHbIE MPOLIECCH )KU3HEHHOTO IHUKIIA.

1. K ocHOBHBIM Mpoleccam >KU3HEHHOTO IIMKJIa UC OTHOCSTCS:

- [Ipuobperenue (neicTBUS U 3a7a9u 3aKa3unKa, nmpuoodperatomero MC)

- IlocraBka (meiicTBMSI W 3aJayd IIOCTaBIIMKA, KOTOpPBIA CHaOXKaeT 3aka3uuKa
[IPOrPaMMHBIM MPOJAYKTOM UJTU YCIYTOi)

- Pa3zpaborka (nmedicTBUA W 3aJayM, BBINOJHSEMbIe pa3padoTuyrkom: co3fanue I10,
odopmileHHEe TPOEKTHOMN U AKCIUTYaTallMOHHOM JTOKYMEHTAllUU, OJITOTOBKA TECTOBBIX M Y4EOHBIX
MaTepHUasoB U T. 11.)

- Okcmnyaranus (OSHCTBHS W 3aJlaydl ollepatopa — OpraHM3alliH, SKCILTyaTUPYIOIIen
CUCTEMY)

- CompoBoskaeHHe (IeHCTBUS U 3a/1a4H, BBIIIOIHAEMbIE COIIPOBOXKIAIOIIEH OpraHu3aluei,
TO ecThb ciy»0oi compoBoxzaeHus). ConpoBoxkaeHne — BHeceHud u3MeHeHuid B [10 B memsax
WCIIPABJICHUS OLIMOOK, TMOBBIIMICHUS MPOU3BOAUTEIBLHOCTH WM aJalTalid K W3MEHUBIIUMCS
yCIIOBUSIM PabOTHI WIIK TPEOOBAHUSIM.

Cpeny OCHOBHBIX TPOIIECCOB KM3HEHHOT'O LUKIAa HAHOOJNBIIYI0 BaKHOCTh UMEIOT TPH:
pa3paboTKa, SKCIUTyaTallus U COPOBOXKAECHUE.

Kaxip1ii mporece xapakTepu3yercs olpeieIeHHbIMU 3a7jayaMH U METOAAMHU UX PELIeHUs,
WCXOJHBIMU JAHHBIMU, TOJTYYCHHBIMHU Ha MPEABIAYIIEM dTane, U pe3yJbTaTaMH.

1) PazpaboTka nH(pOpMaIIMOHHON CHUCTEMBI BKJIIOYAeT B ce0sl BCe PabOTHI MO CO3JIaHHIO
MH(GOPMALIMOHHOTO IPOrPpaMMHOTO OOECHEeYeHHsT M €ro KOMIIOHEHTOB B COOTBETCTBHU C
3aJJaHHBIMH TpeOoBaHusAMU. Pa3paboTka MHYOPMAIIMIOHHOTO MIPOrPAMMHOTO 00ECIIeUeHHs TaKKe
BKJIIOYAeT: O(oOpMJIeHHE TNPOEKTHOM W OKCIUTyaTallMOHHOW JIOKYMEHTAllUW; TOATOTOBKY
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MaTepHUaaoB, HEOOXOAUMBIX JUIsI TECTHPOBAHHS Pa3paObOTaHHBIX MPOTPAMMHBIX MPOIYKTOB;
pa3paboTKy MaTepuaioB, HEOOXOAUMBIX JJIsi 00y4eHus rmepcoHana. PazpaboTka sBISETCS OTHUM
U3 BaXHEUIIMX IPOLECCOB XKM3HEHHOIO LUKIA MH(POPMALMOHHOM CHUCTEMBbI W, KaK MpPaBUIIO,
BKJIIOYAaeT B Ce0sl CTpaTermyeckoe IUIAHHMPOBAHWE, aHAIN3, NPOCKTHPOBAHUE M PEATH3ALHUIO
(mporpaMMHUpOBaHUE).

2) Okcmuryatanusi — OKCIUIyaTallMOHHBIE  pa0OTBI  MOHO  MOAPA3ACIUTh  Ha
MOJITOTOBUTENBHBIE M OCHOBHBIE. K MOIrOTOBHTENFHBIM OTHOCSTCS: KOH(QHUTYypHpOBaHHE Oa3bl
JaHHBIX W pabodyMx MECT I[0JIb30BaTejei; oOecreueHue I0JIb30BaTeNel AKCIUTyaTallMOHHOM
JIOKyMeHTaIe; oOydeHue mnepconansa. OCHOBHBIE OJKCIUTyaTallMOHHBIE paOOTHI BKIIOYAIOT:
HETIOCPEJCTBEHHO JKCIUTyaTallMio; JIOKAIM3ALUI0 MpOoOJieM W yCTpaHEHHWE TPUYMH HX
BO3HUKHOBEHUS; MOJU(UKAIIMIO MPOTPAMMHOTO OOECIEUYEHHs; MOATOTOBKY MPETIOKEHAN 10
COBEPILICHCTBOBAHHUIO CUCTEMBI; Pa3BUTHE U MOJCPHHU3AIMIO CUCTEMBI.

3) ComnpoBoxaenue. Hamuume xBanmuUIMpOBaHHOTO TEXHUYECKOTO OOCTY>KMBAHHUS Ha
dTarne JKCIUTyaTalud WHPOPMAIMOHHOW CHUCTEMBI SIBIISIETCS HEOOXOIMMBIM YCIOBHEM PEIICHHS
MOCTABJICHHBIX Tepe]l HeW 3aja4, NpUYeM OMIMOKKM OOCITY)KMBAIOIIEro IepCOHAla MOTYT
MPUBOJIUTh K SIBHBIM WJIM CKPBITBIM (PMHAHCOBBIM TIOTEPSIM, COIMOCTABHMBIM CO CTOMMOCTHIO
camoii wmH(pOpMaMOHHONW cucTeMbl. (OCHOBHBIMU TIPEIBAPUTEIBHBIMH JCHCTBUSMH  TIpU
MOJrOTOBKE K OpraHM3alid TEXHHYECKOro OOCITyKMBaHUS HWH()OPMAIMOHHOW CHCTEMBI
SBIISIIOTCS: BBIJICTICHHE HanOoJiee OTBETCTBEHHBIX Y3JIOB CHCTEMBl M OINpEJACICHUE IS HHUX
KPUTHYHOCTH TIPOCTOSI (3TO TO3BOJHT BBLICNUATH HanOoJiee KPUTHYHBIC COCTABIISIFOIINE
WHGOPMAIIMOHHON CHUCTEMBI M ONTHMHU3UPOBATH PACIpENEICHUE PECYPCOB JISI TEXHHUYECKOTO
0oOCITy’)KMBaHUsA); OMpEICICHUE 3aJad TEXHUYECKOTo OOCTYy)KMBaHUS W WX pasJeiicHHue Ha
BHYTPEHHHE, pEIIacMble CHJIaMH OOCITY>KMBAIOIIErO IOApa3eieHHs, W BHEIIHHE, pellacMble
CTICIMATM3UPOBAHHBIMU CEPBUCHBIMH OPTaHM3ANUSAMHU (TaKUM 00pa3oM IPOU3BOAUTCS UYETKOE
onpejiesieHue Kpyra HCHOJHSAEMbIX (GYHKIUN M paslielieHHe OTBETCTBEHHOCTH); MPOBEACHUE
aHaJl3a MMEIOIIMXCS BHYTPEHHUX M BHEIIHMX PECYpPCOB, HEOOXOIMMBIX [JIsi OpraHu3aluu
TEXHUYECKOro OOCITyXMBaHUS B paMKaX OINHCAHHBIX 3aJad W pa3/eleHHs] KOMIIETEHIUU
(OCHOBHBIE KpUTEPUH I aHAIM3A: HAJTMYKME TapaHTUU Ha 000pYI0BaHKE, COCTOSTHUE PEMOHTHOTO
dbonma, kBamudUKAIMSA TIEPCOHANA); TOATOTOBKAa TIUIAHA OPraHM3allid  TEXHUYECKOTO
o0CITy’kKMBaHUs, B KOTOPOM HEOOXOJIUMO OIpPENEIUTh 3Talbl UCIIOIHAEMbIX NEHCTBUM, CPOKH HX
WCIIOJIHEHU S, 3aTPaThl Ha ATarax, OTBETCTBEHHOCTh UCTIOTHUTENEH.

2. K BcromoraTenbHbIM MPOLECCaM OTHOCSTCS:

JOKYMEHTUPOBAaHHUE,  YIpaBJIIeHHE  KOH(UTrypaiueii, o0ecrieueHne  KadecTsa,

BepudUKalus, aTTecTalus 1 Jap.

3. K opranuzaiuoHHbIM MpolieccaM OTHOCSTCS:

yhpaBlieHUE, CO3JJaHie HHPPACTPYKTYphl, YCOBEPIICHCTBOBAHUE, O0OyUEHHE U Jp.
IMopsinok BbINOJIHEHHSI PAa0OTHI:
1. V3yuuTh TEOpETHUECKYIO HH(OPMAIIHUIO.
BriOpaTe Mozienb KU3HEHHOTO IMKJIA MPOEKTa MO CBOEMY BapUaHTy M 0OOCHOBATh CBOM
BBIOOD.

CocTaBUTh CXeMy MOJEIH KII CUCTEMBI TI0 CBOEMY 3a/IaHUIO.
CocTaBUTH OMKCAaHNE OCHOBHBIX MPOIIECCOB BEIOPAHHOMN CXEMBI )KU3HEHHOTO IHKIIA.
B snexTpoHHOM BHIe 0POPMHUTE KPATKUN OTUYET O BHIMIOJHEHHOH padoTe.
CraiiTe BBITIOJIHEHHYIO padoTYy.

N

ok w

®opma npeacTaBieHus pe3yabTara:
BrIinonHeHHoe 3ajaHue, OT4ET 0 paboTe.

Kputepun onenkn:
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OTnuuHO - BBIOpaHHAsE MOJENb KII CUCTEMbl OOOCHOBaHAa Ha OCHOBE aHajM3a IPOEKTA.
CocraBneHHasi cxXema XKII IPaBUIbHAas U COAEPKUT Bce 3aeMeHTbl. COCTaBIEHO I'PaMOTHOE U
MIOJIHOE OIMCAHUE MIPOLIECCOB XK1 BBIOPAHHON CXEMBbI, pab0Ta claHa MPENoAaBaTeIlo.

Xopomo - BbIOpaHHAs MOJENb JKII CHCTEMBI OOOCHOBaHa Ha OCHOBE aHalM3a IPOEKTA.
CocraBneHHast cxeMa KII HE COBCEM TOYHAs WM COAEPKUT HE Bce 31eMeHThl. CocCTaBIeHHOE
OIMUCAHUC ITPOLUECCCOB XKIJ BI)I6paHHOI>'I CXEMBI BBIITOJTHEHO C HE3HAUYUTCIIbHBIMU OHII/I6KaMI/I, pa60Ta
CllaHa IPEToAaBaTEeIIo.

VY 10BNIETBOPUTENIBHO - BBHIOpAHHAs MOJENb XKII CUCTeMBbl He oOocHOBaHa. CocTaBlCHHAs
CXeMa JKI[ He TOYHasl WM COJCPKUT He Bce dMeMeHThl. COCTaBIEHHOE OMHMCAHHE IPOIECCOB KIY
BBIOPAHHOM CXEMBI BBITIOJIHEHO CO

3HAYUTEIILHBIMU OITMOKaMHu, paboTa cllaHa MpenoaBaTellto.

HeynoBneTBopuTenbHO - paboTa He BHIIIOJIHEHA.
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IIpakTnueckas padora Ne 4 IIpoexkTupoBanue u pa3padoTka uHTepgeiica nMoaIb30BaTess

Ieab: 03HAKOMUTBHCS C OCHOBHBIMH TpuHIMIAMHU [IpoekTHpoBaHus U pa3pabOTKH
uHTepdeiica moap30BaTeas MPOCKTA; MOJYYMTh MPAKTHYCCKUE HABBIKA IO MPOCKTUPOBAHHUIO U
pa3paboTke uHTep(eiica.

Boinosinus padorty, Bl Oyaere:

ymembp:

- IPOBOJINTH aHAIM3 MIPEIMETHOM 00IacTH;

- IPOEKTUPOBATh U pa3pabaTHIBATh CUCTEMY 10 33/IaHHBIM TPEOOBAaHUAM U CIEHU(DUKAIUIM;
- paboTaTh C MHCTPYMEHTAIBHBIMU CPEACTBAMHU 00paboTKH HH(POPMAIIHH;

- aHAJIM3UPOBATH 33/1a4y /WU MPOOIIEMY U BBIICTATH €€ COCTaBHBIE YacTH;

- OTIpE/ICNSITh 3aa4uM JIJIsl TIOMCKa HH(OPMAIIHH;

- OIpEeNeNATh HEOOX0IMMbIE HCTOUHUKH HH(OpMaLINN;

MarepuanbHoe obecrnieyeHue:
[IepcoHaJIbHBIN KOMITBIOTED
3aganue:
1. O3HAKOMHTBHCS C TEOPETHUSCKUM MATEPHATIOM.
2. BpImMOMHATE 337aHUS B PAKTHYECKOW YacTH pabOTHI
3. CocraBHTb B JIEKTPOHHOM BHJIE OTYET O padoTe.
4. Cpatb BBIIOJHEHHYIO PabOTYy.
KpaTkue Teopernyeckne cBe1eHHS:
I'paduueckuit wunTepdeiic mnonb3oBatenss (GUI) mpeacraBiser coOoil  pa3sHOBUAHOCTH
MOJT30BaTEIILCKOTO MHTEpdeiica, B KOTOPOM 3JIEMEHThl WHTepdeiica (MEHIO, KHOIKH, 3HAYKH,
CIHUCKU U T. I.), MPEACTABICHHBIEC IMOJb30BATENI0 Ha JKpaHE, MCIOJIHEHb B BHUJE TpapUuecKux
HM300paKCHHUI.
OcHoBHOM 0COOEHHOCTHIO Tpaduueckoro uHTep(deiica SBISETCS TO, YTO MOJB30BATENh C
MOMOIIBI0 YCTPOHCTB BBOAA MMEET IPOU3BOJBHBIA KO BCEM BHUIAMMBIM 3KpaHHBIM OOBEKTaM,
SBIISIOIIUMCS dJIEMEHTaMH HHTepdeiica U OCYyHIECTBISET HEMOCPEICTBEHHOE MAaHMITYIMPOBAHHE
UMU.
I'paduyeckuii uuTEepdeiic moap30BaTeNs SIBISIETCA YaCcThIO MMOJIb30BATENILCKOI0 HHTEpdeiica u
orpezensieT B3aUMOCHCTBHE C TIOJIB30BaTEIEM Ha YPOBHE BU3YaTU3MPOBAHHON HH(DOPMALIHH.
[Tonublil nuki pazpaboTku uHTEpdEiica BKIOYAET CIEAYIONINE ITAlbI:
Uccnenosanue
Cosznanue 1noib30BaTeNIbCKOrO ClieHApHs
Onrcanue CTpyKTypbl HHTEpdEiica
[IpoToTunupoBanue nuTepdeiica
Omnpenenenre CTUINCTUKA
Coznanue mu3ailH KOHIEHIHH

. Paspabotka

1. Ha osrame wuccrneoBaHus MPOBOAUTCS cOOp HHPOpPMAMM O MPOAYKTE, KIHUEHTE, €ro
KOHKYpEHTax WM OJM3KUX aHajorax, cOOp CTaTUCTHKU HCIOJB30BaHUs TEKyIllIero uHTepdeiica,
aHaJIU3 YCTPONCTB MperoaaraeMoil ieJIeBoi ayAuTOpuu.

DTOT »dTam TMOMOTaeT TMOHATh Ui KOro pa3padaTbiBaeTcs HHTEephEHc, ¢ KaKuMU
OTpaHUYEHUSIMU CIIEYEeT €ro JAeaTh (pa3Mepbl IKPaHOB, MHTEPAKTUBHOCTH) U T [I.

2. Coznanue moiab30BaTeNbCKOTO CIIEHApHs

Ha ocHoBe mpemocTaBieHHOTO omucaHus paboThl UHTepdeica co3maeTcs CIHCOK 3aaad
(TMOTB30BaTENBCKUX CIIEHAPUEB), KOTOPBHIE MOXKET BHITIONHSATH MOJIB30BaTENb B paMKax UHTep(derica.
Bce 3amaun pacnuchIBaloTCA MO 1Iaram, KOTOpble HEOOXOAMMO MPEANPHHSITH ISl PEIICHUS 3a/Ia4H.

NoogokrowbdE
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CocraBiieHHBIE CIMCKH IIAroB JJIsl KaXKJA0W 3a7a4ud TTOMOTaloT MOHATh IJ1€ MyTh AJIsl pelIeHUs
CIIMIIKOM JI0JIOT OTHOCHUTENIBHO OCTAJIBHBIX 33Jad. JTall I0JIb30BATEIbCKUX CLEHapueB OoJible
BCEro MOJXOUT JUIS COKpAIIEHUs IyTH PEeLICHHs 33/1a4 10JIb30BaTeNlel B paMKax UHTepderica.

3. Onmcanue cTpyKTypsl uHTEepdeiica. [lomydeHHbIN CIIMCOK MIaroB Ha MPEABIYIIEM JTale,
JIOXKUTCS B OCHOBY CTPYKTYpbl HHTepdelica. Ompenensercss KOIMYECTBO IKPAHOB, MX KpPaTKOE
COJIep’KaHuEe U MOJOXKEeHHEe B o0mel crpykrype. OmnucaHue CTPYKTYpbl BBIIOJHSETCS B BHJE
HUEPAPXUYECKOU CXEMBI.

4. TlporoTunupoBanue uHTEpdeiica. B OOIBITUHCTBE CTydaeB BBITIOIHSIOT JBA CXEMAaTHIHBIX
MPOTOTHUIIA: YEPHOBOU U (PUHAIIBHBIH.

UepHOBOI MPOTOTHUIT MPEACTABISIET COO0M CXeMAaTUYHbIE N300pa)KEHUS SKPAHOB, CBSI3aHHBIC
MeXIy coboil. IIpm yepHOBOM BapuaHTE Ha CXeMaX HM300pakeHbI 30HBI W OMHMCAHUS 3TUX 30H.
Hamnpumep, ciucok HOBOCTEM WIIM IIAIKA CANTA.

YepHOBOI MPOTOTUIT TOMOTaeT O0siee HArsAgHO MOHATh Ha CKOJBKO OOBbEMHBIM OyJeT CaiT,
KaK MHOTO MH(pOpMauu OyJeT Ha KaXJIOM dKpaHe, KaKk MHOTO HYXKHO KJIMKaTh, YTOOBI 100paThCs
JI0 HY>KHOM CTpaHULIBI.

OuHATBHBIN TPOTOTHI, B KOTOPOM CXEMBbI CTPAHUI] BCE €I OCTAOTCS CBSI3aHHBIMU MEXKIY
JIpyT APYTOM, HO HAa CTPAHHUIAX YXK€ BUJHBI BCE KHOIKH, TEKCTHI, YEKOOKCHI, (JOPMBI U MPOUHE
JJIEMEHTHI.

B mporotunax rmaHupyerca  (pyHKUMOHAJ, PpAacHoOJIOKEHHWE  JJIIEMEHTOB  CTpPaHUI]
OTHOCHUTEIILHO JIPYT Jipyra 6e3 paccMOTpeHHs 0hOpMIICHHUS.

5. Onpenenenue crunuctuku. Ilocne 3tama uccrnepoBaHus M MapajuIebHO C ATanamu
MIPOEKTUPOBAHUS UJIET OlpesieieHne Oy Iyiel CTUIIMCTUKY nHTepdeiica.

Jl;1st BBIOOpA CTHIIMCTUKHU TOTOBSITCS HECKOJIBKO HAOOpoB m300paxkeHuit (moodboards). Otu
Ha0OpBbl TIPEACTABJIICHBl CTPAaHUYKAMHU CAWTOB, WUIIOCTPAIUSAMU, KHOIMKAMHU, IIPUPTOBBIMH
KOMITO3UIUSAMH, CBSI3aHHBIMH MEXIy c0o00i ctumuctuueckd. OIWH U3 3TUX HAOOPOB KOHEUHOM
HUTOTE CTAHET OCHOBOM JM3aliH KOHIIEIIIUH.

6. Co3ganue auW3ailH KoOHIeNmuH. J(M3ailH KOHIENIMs MpHU3BaHA TOKa3aTh O(OPMIICHHE
caiiTa W JaTh MOHATH OyAymuid BuUJ Bcero caiWta. OOBIYHO KOHIEMIMS TpeacraBieHa 1—3
skpanamu uHTepderica. Ecnu peub maer o caifte, To crapaeMcs IMOKa3aTh BUJ OJHOW M TOH K€
CTpaHUIIbI 7151 HECKOJIBKUX yCcTpoicTB. Ecniu B uHTEpdeiice npeanonaraeTcs aHuMalys Ha SKpaHe,
Y4acTBYIOLIMX B KOHUEILNHU, TO IOKA3bIBAEM U €€.

7. Pa3paboTka. IT0 ATam BKIOYAET B ce€0s OCTaBIIUECS PAaOOTHI IO CO3/IaHUI0, O(POPMIICHHUIO
Y TECTUPOBAHUIO MPOAYKTA.

CymecTByIoT 001111e MPUHIMIIBI CO3/1aHusl HHTepdeiica:

1. EcrecTBeHHOCTh (MHTYUTHBHOCTH). Pabora ¢ cucreMoil He JODKHA BBI3BIBATH Y
MI0JIb30BATENSl CIOKHOCTEH B MOMCKE HEOOXOIMMBIX IMPEKTUB (AJIEMEHTOB HHTepdeiica) s
YIIpaBJIEHUS MTPOLIECCOM PELICHUS IOCTABICHHON 3a/1a4H.

2. HenpotuBopeunBoctb. Ecnu B mporecce paboThl ¢ CHCTEMOI MOJb30BaTeNleM ObLIH
WCIOJIb30BaHbI HEKOTOPBIE MPUEMBI PabOThl ¢ HEKOTOPOH YacThIO CHUCTEMBI, TO B JPYrod 4acTu
CUCTEMBI MTpUeMbl paboThl JOHKHBI OBITh UACHTUYHBL. Takxke paboTa ¢ cucteMoii uepe3 uHrepdeiic
JOJDKHA COOTBETCTBOBATH YCTAaHOBIICHHBIM, IMPHUBBIYHBIM HOpPMaM (HampuMep, HUCHOJIb30BaHUE
kinaBuiu Enter).

3. HeusOpiTOuHOCTH. DTO 03HA4yaeT, YTO IMOJb30BaTelb JODKEH BBOAUTH TOJBKO
MUHUMAaJbHYI0 HHPOpPMAIHUIO Uis paboThl WM YIpaBieHUus cucteMoil. Hampumep, mosibs3oBaTens
He J0JKeH BBOIUTH HezHaunMmble mudpbl (00010 BMecto 10). AHanoruyHo, Helb3sl TpeOOBATh OT
MOJIb30BaTeNsl BBECTU MH(POPMAIINIO, KOTopasi ObljIa MpeIBapUTeIbHO BBEJEHA MIH KOTOpas MOXKET
OBITh ABTOMATUYECKH TMOJIy4Y€HA U3 CUCTEMBI. JKenaTenbHO HCIOIb30BaTh 3HAYCHUS 110 YMOTYAHUIO
I/ie TOJIKO BO3MOKHO, YTOOBI MUHUMHU3HPOBATh MPOIIECC BBOAA HH(OPMALIUH.

4. HemnocpeacTBeHHBI JTOCTYNl K CHUCTeMe Momoliu. B mporecce paboTbl HEoOXoaumo,
9TOOBI crcTeMa oOecreunBaia Mojb30BaTess HeoOXOIUMBIMU MHCTPYKIUsAMU. CHUCTeMa TTOMOIIH
OTBEUYAET TPEM OCHOBHBIM aCIEeKTaM - Ka4eCTBO U KOJIMYECTBO 00ECIIeYMBACMBIX KOMAHI; XapaKTep
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cooOmeHuit 00 omuOKax W MOATBEPKACHUS TOTO, 4TO cucteMa aenaer. CoolmeHus 06 ommokax
JOJDKHBI OBITH MOJIE3HBI W MOHATHBI MOJIB30BaTeN0. [Ipy 3TOM OTBEYaTh Ha 3TH BOIPOCHI HY>KHO
BO3MOJKHO 00Ji€€ B&KIMBBIM U MMOHSITHBIM MOJIH30BATEISIM S3BIKOM.

5. T'mbkoctb. MHTepdeiic cuctemMbl AOKEH OOCTYKHBATh IOJIb30BATENsl C Pa3IHYHBIMU
YPOBHSIMH MOJTOTOBKHU. J{J151 HEOTIBITHBIX MOJIb30BaTeNei HHTEp(EHc MOKET OBITh OPraHU30BaH KaK
Mepapxudeckasi CTpyKTypa MEHIO, a Ul OIBITHBIX IIOJIb30BaTENe Kak KOMaHIbl, KOMOWHAIMK
HaXaTUH KJIaBUII U [TapaMeTpPBI.

Ilopsinok BbINOJHEHHS PadOTHI:

1. V3yuuTh TEOpETHUECKYIO HH(OPMALIUIO.

2. Chopmynupyiite menu pa3pabOTKH CHCTEMBI JIJIsi CBOCTO 3aJaHMs M HadalbHbIC TPeOOBAHUS
K CHUCTEME.

3. OmpenenuTe HyX/IbI TOTB30BATEIICH CUCTEMBI, M HX OKHIAHHS

4. Co3pmaiite mpoTtoTun uHTepdenca ¢ MpeICTaBIeHUEeM IOJTHOTO TMEPeYHs pa3AesioB H/WUiIu
BCEX CTPAHUI], UMEIOLIIUXCS B CUCTEME.

5. B anexktpoHHOM Buje 0popMUTE KPATKUI OTYET O BBINOJIHEHHOM padoTe.

6. Crhaiite BBITIOJIHEHHYIO paboTy.

dopma npeacTaBiieHus pe3yJbTara:
BrinonnenHoe 3aanue, cxema NpoTOTUIIa, OTYET O padoTe.

Kpurtepun ouenku:

OTiimuHO — pa®oTa BHITIOJIHEHA MTOJIHOCTHIO, CXeMa CHCTEMBI pa3paboTaHa ¢ yUeToM Ieield U
TpeOOBaHUH K CHCTEMe, VY4YTeHbl TpPEOOBAaHUS IOJB30BATENicd W OCHOBHBIC TPUHITUIIBI
npoekTupoBaHus rpaduueckoro uHrepderica. CocTaBiaeH OTYET O BBIMOJHEHHON paborte. PaGora
CIaHa MPEeToaBaTeio.

Xopolo - paboTa BBITIOJHEHA MOJHOCTHIO, CXeMa CHCTEMBI pa3paboTaHa ¢ y4eToM Ielied u
TpeOOBaHUN K CHUCTEME, HO C HE3HAYMTEJIbHBIMU OIIMOKaMH, HE 0 KOHIA YYTCHBI TpeOOBaHUS
MOJTh30BaTeIe U OCHOBHBIE MPHUHITUIIBI TPOSKTHPOBaHUs Tpaduueckoro uatepdeiica. CocraBiieH
OTYET O BBITIOJHEHHOH padoTe. PaboTa caana nmpemnoaaBaTenio.

VY 10BIETBOPUTENTHLHO - paboTa BBHINOJHEHA HE TMOJTHOCTHIO, CXEMa CHUCTEMBI pa3paboTaHa ¢
CYIIECTBEHHBIMM OIIMOKaMH, HE 10 KOHIIA YYTCHBI TPEOOBAaHMS TIOJb30BATENICH W OCHOBHBIC
MPUHIIMIIBI  TIPOEKTUpPOBaHUs rpadudeckoro uHTepdeiica. CocTaBiaeH OTYET O BBINOTHEHHOM
pabote. PaboTa cinana npemnoaaBaTento.

HeynoBierBopuTeabHO - paboTa HE BBITIOJIHEHA.
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JlaGopaTopHasi padora Ne 6 YcTaHOBKA M HACTPOiiKa CMCTeMbl KOHTPOJIsI BepcHid ¢
pasrpaHu4YeHuemM poJiei

Heab: nonydyeHne NEepBOHAYAIBHBIX HABBIKOB MCIIOJIL30BAHMS CHCTEM KOHTPOJS BEPCHU
HCXOJHOI0 KOJia Mporpamm.

Boinosinus padorty, Bl Oyaere:

ymemp:

- IPOEKTUPOBATh U pa3pabaThIBaTh CUCTEMY T10 33/IaHHBIM TPEOOBAHUAM U CHEIH(PUKALINAM;
- paboTaTh C MHCTPYMEHTAIEHBIMHU CPEICTBAMH 00pabOTKK WH(POPMALINH;

- HCTIOJIH30BATh COBPEMEHHOE MTPOTpaMMHOE 00ecTIeueHHE;

- 4YyTarb, IIOHHUMATh MU HaXOIUTh HCO6XOI[I/IMI>IG TCXHUUYCCKUC OAHHBIC W HWHCTPYKOHUU B
PYKOBOJCTBaX B JIIOOOM JIOCTYITHOM (hopmare;

MarepuanbHoe obecrnieyeHue:
[MepconanbHblil KommboTep, Git
3aganue:
1. O3HaKOMHTBHCS C TEOPETUUECKUM MATEPUATIOM.
2. BpIMOMHATE 337aHUS B IPAKTHYECKOW YacTH pabOTHI
3. CocraBHTb B IIEKTPOHHOM BHJIE OTYET O padoTe.
4. Cpatb BBIIOJHEHHYIO PabOTYy.

KpaTkue Teopernueckue cBeeHHs:

Cucrema KOHTPOJISi BEpCHUl MpeACTaBiIsieT coOOM crenuanbHOe MpOorpaMMHOE oOecreueHue
JUISl COBMECTHOM paboThl C MOCTOSIHHO M3MeHsomIeiics nHpopManmeit. OHa sSBIsETCS] HAICTPONKOM
HaJ (HaiIoBOM CHCTEMOM, KOTOpas MO3BOJISIET XPAaHUTh HECKOJIHBKO BEPCUI OJTHOTO U TOTO K€ (paiiia

CucTteMbl KOHTPOJIS BEPCUN HYKHBI JIJI4:

- XpaHeHHUs TOJTHOW UCTOPUH U3MEHEHUI

- Onucanusl MPUYMH BCEX MPOU3BOIUMBIX U3MEHEHUHN

- OTMeHbI U3MEHEHHI, €CJIU YTO-TO OBLIIO CAENaHO HEMPaBUIbHO

- [Toucka mpuyuH ¥ OTBETCTBEHHOI'O 3a MOSIBJICHUE OLIMOKHU B Iporpamme

- CoBMeCTHOI pabOoThl HECKOJIBKUX pa3pabOTUMKOB HAJl OJTHUM MPOEKTOM

- Bo3MokHOCTH BHOCUTH U3MEHEHHUS], HE Melllasi padoTe Ipyrux pa3paboTYUKOB

CymiecTByIOT ClAeAyOIINE PAa3HOBUIHOCTH CUCTEM:

1. IleHTpanu30BaHHbIE CUCTEMbI KOHTPOJISI BEPCUIA

XapakTepu3yrTCs CIEIyOUMMHU IPU3HAKAMU:

- EnuncrBenHoe xpanunuiie (peno3uTopuil) uis XpaHeHus: Bcex (aiiyioB mpoexTa

- Kaxzaplit monp3oBaTenbs KOMHMpPYeT HEOOXOAUMBbIE eMy (aliabl M3 3TOro XpaHWIMIIA,
U3MEHSIET U, 3aTeM, 3arpyKaeT U3MeHEeHHbIe (ailiibl 00paTHO B XpaHUIIHILIE

2. PacnipesienieHHbIE CUCTEMBI KOHTPOJISI BEPCUM.

- ¥ KaXX70r0 MoJIb30BaTeNs CBOE XpaHUJIHIE (BO3MOXKHO, HE OJTHO)

- Cucrema obecrednBaeT BO3MOKHOCTh PabOTHI ¢ JMIOOBIMU XPaHWIUIIAMU (JTOKAJIBHBIMU U
y1aJeHHbIMU )

Git - omHa W3 cucTeM KOHTpoOJsi Bepcuid. IlpemHa3HadeHa, B OCHOBHOM, Ui PabOTHI
pacnpeneneHHoO KomaHabl pa3paborumkoB. Cucrema Git OueHb SKOHOMHMYHA W HE TpeOyeT
pacchlUIKK 00JBIIOro KomuyecTBa (paitnoB. OTCaeKUBAIOTCS U MEPECHIIAIOTCA U3MEHEHHs B (aiinax
U CCBUIKM Ha 3TU M3MEHEHUs. TO eCTh OCHOBHAs pacchlUIKa 3TO PACCHUIKA Pa3HUIIBI B BalIUX
penaktupoBaHusaX.OTCHUIAIOTCS TOJIBKO Pa3iUyusl B Mankax u Qaitnax. B 11060t MOMEHT BpeMeHU
Bbl MOXKETE BO3BPATUTHCS K TOMY WJIM MHOMY COCTOSIHUIO CUCTEMbI. MHOTHME KOMITAHMH YJIEISIOT
BHMMAaHHE Xopomed U ObICTpOW KOMMYHUKAIMU MEXAYy COTpyJHUKaMH. B 3TOM OTHOIIEHHH,
crcTeMa KOHTPOJIS BepCUi Mpe0CTaBiseT OONbIINE BO3MOKHOCTH.
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OcHoBHas 3ajjaya CHUCTEMBI YIPaBICHHE BEPCHIl — 3TO ympouieHue paboTbl ¢ MOTOKaMH
u3MeHsomencs uHpopMmauun. [aBHOW NHapaaurMoil CHUCTEMbl YIpPaBICHHS BEPCUN SIBISETCS
JIOKaJM3alMsl JaHHBIX KaKJI0ro pa3paboTurka mpoekTta. Kaxaplii pa3paboTuuMK MMeeT Ha CBOEH
MAaIllMHE JIOKAJIBHBIA pPErno3uTopuil. B ciydae HEOOXOOMMOCTH M3MEHEHHS OTIPABISIOTCA U3
JIOKAJIbHOTO PEMO3UTOPHS B yNAJIEHHOE XpaHWIWIIE B OIpelesieHHylo BeTky. W mro0oii
pa3paboTYMK M3 paCIpPEIEICHHON KOMaH/Ibl MOKET CKauyaTh HOBBIE M3MEHEHHs B MPOEKTE, YTOOBI
IIPOJOJKUTh COBMECTHYIO paObOTy HaJl IPOEKTOM.

B crangapTtHOi#t mocraBke Git mognepxkuBaercs B3aumozaencTue ¢ CVS (MMIOPT U SKCIOPT,
smymsimus - CVS-cepBepa) u  Subversion (dacTuyHas TOIJEpKKAa HUMIOPTa H  JKCIOPTA).
CrangapTHeIi HMHCTPYMEHT HMIIOpPTa M SKCIOpPTAa BHYTPU SKOCUCTEMbI — apXUBBl CEpUid
BEPCHOHHPOBAHHBIX (aiiyioB B hopmaTax .tar.gz u .tar.bz2.

Pabouee nepeBo (pabouass aupexTopus, padodee MPOCTPAHCTBO) — ATO JIEPEBO HCXOJHBIX
(aitioB, KOTOpPBIE BB MOXKETE BUJIETh U PEAAKTHUPOBATh.

HNunekc (o6macth MOATOTOBICHHBIX (ailyioB, staging area) — 3TO OAWH OOJBIION OMHAPHBIN
daiin .git/index, B KOTOpoM yka3aHbl Bce (aiisibl Tekymien BeTku, ux SHA1, BpemeHHbIE METKU U
MMeHa. JTO He OTJeJNIbHAas JUPEKTOPUSI C KONUsAMU (ailiioB.

Vkaszarens HEAD — 370 ccbuika Ha MOCIEAHUN KOMMUT B TEKYLIEH U3BJIICUEHHOMN BETKE.

IHopsiaok BbINOJIHEHHS PA0OTHI:
1. U3yunts TEOpeTHIECKYIO HH(DOPMAITHIO.
2. Ycranosute Git ¢ ouIuanpHOrO camTa.
3. Hactpoiika momp30oBatesst 1 eMe:
git config --global user.name "My Name"
git config --global user.email myEmail@example.com
4. Co3ganne HOBOTO peno3utopus. Git xpaHuT cBoum ¢alabl ¥ HUCTOPUIO TPSIMO B TAIKE
npoekTa. YToObl cO37aTh HOBBIM PETO3UTOPUIN, HAM HYKHO OTKPBITH TEPMHUHAJ, 3aUTH B MKy
HAIIero MPOEKTa U BBHIIOJHUTH KOMaHTy init. ITO BKIIOUUT MPHUJIOKEHUE B ATONH KOHKPETHOM Marke
U CO3JaCT CKPBITYIO JUPEKTOPUIO .git, T7ie OyJeT XpaHUTbCS HCTOPUS PEHO3UTOPHS M HACTPOUKH.
Coznaiite Ha pabodeM CTOJE MANKy IMOJ Ha3BaHHEM git exercise. JIJis 3TOro B OKHE TepMHHAJIA
BBEJIUTE:!
$ mkdir Desktop/git_exercise/
$ cd Desktop/git_exercise/
$ git init
Komananast ctpoka 10JKHa BEPHYTh YTO-TO BPOJE:
Initialized empty Git repository in /home/user/Desktop/git_exercise/.git/
DTO 3HAYMUT, YTO HAIl PEMO3UTOPHUM OBbLIT YCIENIHO CO3JaH, HO TOKa 4YTo MycT. Temepb
co3JaiTe TeKCTOBBIN (haiii moa HazBaHueM hello.txt 1 coxpaHuTe ero B TUPEKTOpUH git exercise.
Omnpenenenue coctosiHus. Status — 3TO KoMaHaa, KOTopas IOKa3blBaeT HMHGOPMAILUIO O
TEKYIIEM COCTOSHUHM PEMO3UTOpPHUS: aKTyalbHa Ju MHbopMalus Ha HEM, HET JIU Yero-TO HOBOTO,
YTO MOMEHSIIOCH, U TaK Jajiee. 3amyck git status Ha HallleM CBEXKECO3JaHHOM PETO3UTOPHUU:
$ git status
On branch master
Initial commit
Untracked files:
(use "git add ..." to include in what will be committed)
hello.txt
CoobuieHre roBopuT o ToM, 4to ¢aiin hello.txt HeorcnexuBaemslit. [ Toro, 4yToObl HaYaTH
OTCIIE)KUBATh HOBBIN (Paiisl, HY>KHO €ro CrelnraIbHbIM 00pa3oM OOBSIBUTD.
5. IloaroroBka ¢aitnos
B git ecTh koHIENIMSA 00NAaCTH MOATOTOBICHHBIX (haioB. B 3Ty o61acTh MOXHO 100aBUTH
¢aiinel (nim yactu (ailyioB, UK Aaxe OAMHOYHBIE CTPOUKK) KoMaH 0l add, 106aBUTH Bce HYKHOE
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B PENO3UTOpPUH (CO3/1aeM CIICNIOK HY>KHOT'O HaM COCTOSIHHSI) KOMaHA0H commit.B Hamewm ciydae y
HAC TOJIKO OJMH (haili1, Tak 4yTo 100aBUM €ro:

$ git add hello.txt

Ecnu Ham HY»XHO 100aBUTH BCE, YTO HAXOAUTCS B JUPEKTOPHH, MBI MOYKEM HCIIOJIB30BAThH

$ git add -A

[IpoBepuM cTaTyc CHOBA, Ha ATOT pa3 MbI TOJDKHBI ITOJIyYUTh IPYTOil OTBET:

$ git status

On branch master

Initial commit

Changes to be committed:

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

new file: hello.txt

@aitn rotoB K KOMMHUTY. CoOOIlleHHE O COCTOSSHUM TakXe TOBOPUT HaM O TOM, KakHe
M3MEHEHUsI OTHOCUTEIBHO (pailyia OblIM MpoBeJIeHBl B 00JaCTH MOJrOTOBKM — B JAHHOM Ciydae
9TO HOBBIN (haiis, HO ¢ailyibl MOTYT ObITh MOAU(PHUIIMPOBAHBI WU YAAJEHBI.

KomMmut(¢pukcanus n3menenuit). Kommur npezacrapisier co0oil COCTOSHUE PENO3UTOPHS B
OTIpeIeIEHHBIE MOMEHT BpeMEHH. MBI MOXXeM BEPHYTHCS M YBUAETh COCTOSHHE OOBEKTOB Ha
OTIpeIeIeHHBIH MOMEHT BPEMEHH.

UtoObl 3adUKCHUpOBAaTH M3MEHEHHUS, HAM HYKHO XOTs Obl OJHO H3MEHEHuEe B o01acTu
MOATOTOBKM (MBI TOJIBKO YTO CO3Aaju ero mpu nomomu git add), mocie KOTOpOro Mbl MOXKET
KOMMHTHTB:

$ git commit -m "Initial commit."

OTta KOMaHAa CO3JacT HOBBI KOMMHUT CO BCEMH H3MEHEHHUSMHU M3 00JACTH MOJATrOTOBKHU
(mo6amnenue ¢aitma hello.txt). Kimtou -m u coobmenune «Initial commit.» — 3To co3maHHOE
MOJIb30BATEJIEM OIMCAaHUE BCEX W3MEHEHMH, BKIIOYEHHBIX B KOMMHUT. CumrTaercs xopoiiei
MPAKTUKOM J1el1aTh KOMMHUTBI YaCTO U BCETIa MHUCaTh CoJIepKaTelbHble KOMMEHTApUH.

6. YnaneHHbIC PEIO3UTOPUH

Ceityac Halll KOMMUT SIBJISIETCS JIOKAIBHBIM — CYIIECTBYET TOJIbKO B JUPEKTOPHUH .git Ha
Hamei (aiisioBoi cucTeme.

[ToakioueHune K yJaIeHHOMY PEO3UTOPHIO

UToOBbI 3arpy3uTh YTO-HUOYIb B YAAJCHHBIA PEMO3UTOPHH, CHadajlla HY)KHO K HEMY
MOAKITIOYUTHCA. MOKHO HCIIOIB30BaTh anpec https://github.com/tutorialzine/awesome-project, HO
TaKke MOXKHO MOIMpoOoBaTh co3/aTh cBOM pernozuropuii B GitHub, BitBucket wim mo6om npyrom
cepBuce. Peructpanus ¥ ycTaHOBKAa MOXET 3aHATH BpEMs, HO BC€ MOJOOHBIE CEPBUCHI
MIPEIOCTABIIAIOT XOPOIIYIO JOKYMEHTAIIHIO.

UToOBbI cBs3aTh HAIll JIOKAIBHBIA pPEmo3uTopuii ¢ pemno3utopueM Ha GitHub, BemoaHuM
CIIEYIOILYI0 KOMaHAy B TepMuHaie. O0paTute BHUMaHUE, YTO HY)XHO 00s13aTesibHO 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

[IpoekT MOXKeT HMMEeTh HECKOJbKO YJAJICHHBIX PEHO3UTOPUEB OJHOBPEMEHHO. UTOOBI HX
pasnuyath, Mbl JaIMM UM pa3Hble UMeHa. OOBIYHO TJIaBHBIN PENO3UTOPHI Ha3bIBAETCS Origin.

OTtnpaBka U3MEHEHUH Ha cepBep . DTOT MPOIECC MPOUCKXOTUT KaXkAbIi pa3, KOrAa Mbl XOTUM
OOHOBUTH JAHHBIE B yJalleHHOM perno3utopuu. Komannaa, npeanasHauennas st 3Toro - push. Ona
MPUHUMAET JIBa TMapaMeTpa: UMs yNaJeHHOTO PEmo3uTOpHs (MBI Ha3BaJld HAII Origin) M BETKY, B
KOTOPYIO HEOOXOJIMMO BHECTH M3MEHEHHUs (master — 5TO BETKa IO YMOJYaHHUIO OIS BCeX
PEMO3UTOPHEB).

$ 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 3aBucumMocTH OT cepBHCa, KOTOPBI BBl HCHOJB3YETE, BaM MOXET IOTPeOOBATHCA
ayTeHTU(UIIUPOBATHCS, YTOOBI M3MEHEHHS OTHPAaBWINCh. Ecim Bce caenaHo mpaBUIIbHO, TO KOTJa
BbI IOCMOTPUTE B yIAJICHHBIN PETIO3UTOPUI TIPH TIOMOIIH Opay3epa, Bbl yBuaute ¢aiin hello.txt

7. Knonupoanue penosutopus. Celiuac apyrue mosszoBarenu GitHub Mmoryr npocmarpusats
Baml peno3uTopuil. OHM MOryT cKadaTb M3 HEro JaHHble M IOJYYUTh IIOJHOCTHIO
paboTOCIIOCOOHYIO KOITHIO BAIIero MTPOSKTa MPH MOMOIIY KOMaH Ikl clone.

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

HoBplii nOKanbHBIN perno3utopuid  co3maercss aBTtoMmatmuecku ¢ GitHub B kagectBe
YAAJIEHHOTO PENO3UTOPHSL.

3anpoc u3MeHeHuil ¢ cepsepa. Eciu BbI caenany U3BMEHEHUs B BallleM PENO3UTOPHUH, APYyrue
10JIb30BATEIN MOT'YT CKa4aTh U3MEHEHHUs MIPU IMOMOLIY KoMaH bl 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 MOP, KAK Mbl CKIIOHUPOBAJIU c€0€ MPOEKT, HE ObLI0, HUKAKUX
M3MEHEHUN JOCTYTHBIX /Ul CKAYUBaHUS HET.

8. BerBnenne. Bo Bpems pa3paOOTKu HOBOW (YHKIIMOHATHHOCTH CUUTAETCS XOPOIIEH
MPaKTUKON padoTaTh C KOMHMEW OPUTMHAIBHOIO IMPOEKTa, KOTOPYIO HAa3bIBAIOT BETKOW. BeTBu
MMEIOT CBOIO COOCTBEHHYIO MCTOPHMIO M M30JIMPOBAHHBIE APYT OT JIpyra U3MEHEHHs A0 TeX Mop,
MOKa BbI HE pelllaeTe CIUTh U3MEHEHHs BMECTE. DTO MPOUCXOIUT 110 HAOOPy MPUYHH:

= Ve pabouas, cTaOuiIbHas BEPCUS KOJIa COXPAHSIETCS.

= Paznuunble HOBble (QYHKIMM MOTYT pa3pabaTbiBaTbCi  MAapajyIieIbHO  Pa3HbIMU

MIPOrPpaMMHUCTaMH.
= Pa3paboTunku MOryT paboTaTth ¢ COOCTBEHHBIMH BETKaMu 0€3 puCKa, 4TO KojoBas 0Oa3za
ITOMEHAETCS U3-32 UyKUX U3MEHEHUI.
- B cnydae comMHEHUWi, pa3iIMYHBIC peaTW3allid OJHOW M TOH JKE€ HIEH MOTYT OBITh
pa3paboTaHbl B pa3HbIX BETKaX U 3aT€M CPaBHHUBATHCA.
1. Cos0anue Ho8o1 6emKu
OcHoBHasi BeTKa B KaXJOM pENO3UTOPHH Ha3biBaeTcs master. YToObl co3aaTh erie OAHy
BETKY, UCIOJb3yeM KoMaHy branch <name>
$ git branch amazing_new_feature
DTO cO31aCT HOBYIO BETKY, [IOKA YTO TOUYHYIO KOIIMIO BETKHM master.
2. Ilepexniouenue meacoy semramu
Ceituac, eciii Mbl 3arrycTuM branch, Mbl yBUAMM JBE AOCTYIIHBIE OMIUU:

$ git branch

amazing_new_feature

* master

master — »To aKTHBHas BCTKAa, OHa IIOMCYCHA 3B63)IOIIKOI71. [[J'I}I MNCPCKITOUYCHUA

BOCIOJIb3yeMcsl koMaHoi checkout, oHa MpUHUMAET OJWH TapaMeTp — HMMsI BETKH, Ha KOTOPYIO
HEOO0XOIMMO MEPEKITIOYUTHCS.

$ git checkout amazing_new_feature

3. Cruanue 6emok

Co3gagum feature.txt, 100aBUM M 3aKOMMHUTHM:

$ git add feature.txt

$ git commit -m "New feature complete.”

V3MeHeHwst 3aBepIlieHbl, TeIePbh Mbl MOYKEM MEPEKITIOYUTHCSI 00OPATHO Ha BETKY master.

$ git checkout master
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Tenepb, eciiu MBI OTKPOEM Halll IMPOEKT B (ailJloBOM MEHEKepe, Mbl HE YBHIUM (aiina
feature.txt, mOTOMY 4TO MBI IEPEKIIIOYIIINCH OOPATHO Ha BETKY master, B KOTOpOoi Takoro (aiiia He
CYHICCTBYCT. qT06bI OH MOABHWJICA, HYXHO BOCIIOJIB30BATHLCA mMETrge IJId O6’beZ[I/IHCHI/I$I BCTOK
(mpuMeHeHus I3MEHEHUH U3 BeTKM amazing_new_feature Kk OCHOBHOI BEepCHH IIPOCKTA).

$ git merge amazing_new_feature

Tenmepsr BeTka Master akryanmpHa. Berka amazing new feature Oosibllie HE HYXXKHA, U €€
MOKHO YJaJINUThb.

$ git branch -d awesome_new_feature

9. OrtcnexxuBaHue U3MEHEHHH, CAEIaHHBIX B KOMMHUTaX

VY KaxJ0ro KOMMHTA €CTh CBOW YHUKAIBHBIM MACHTU(PHUKATOP B BUAE CTPOKU mU(pp U OYKB.
Yr10o05I IMPOCMOTPETh CIMCOK BCCX KOMMHUTOB U HUX I/II[GHTI/I(bI/IKaTOpOB, MOXHO HCIIOJIIB30BaTh
KoMaHy log:

[spoiler title='"BriBonx git log']

$ git log

commit ba25c0ff30e1b2f0259157b42b9f8f5d174d80d7

Author: Tutorialzine

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

New feature complete

commit b10cc1238e355c02a044ef9f9860811ff605cOh4

Author: Tutorialzine

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

Added content to hello.txt

commit 09bd8cc171d7084e78e4d118a2346h7487dca059

Author: Tutorialzine

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

Initial commit

[/spoiler]

Kak BBI MOXkeTe 3aMCTUTD, I/II[eHTI/I(i)I/IKaTopBI JOBOJIBHO IJIMHHBIC, HO IJIA pa6OTBI C HUMH HEC
0651321T6J'IBHO KOIMUPOBATH HX HNCEIUKOM — TIICPBBIX HECKOJIbBKHX CHMBOJIOB 6yz[eT BITOJIHC

JOCTAaTOYHO. YroO0bI IMOCMOTPETH, UYTO HOBOI'O IMOABUIIOCH B KOMMUTE, MBI MOKEM BOCITIOJIb30BATHCA
KOMaHI0U

show [commit][spoiler title='"BoiBoj 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

@@ -0,0+1 @@

+Nice weather today, isn't it?

[/spoiler]

UroObl yBUAETh pa3HUIy MEXIY ABYMsS KOMMMTaMH, Hucrnonb3yercs komanpaa diff (c
YKa3aHHuEM IIPOMEIKYTKA MCKIY KOMMI/ITaMI/I)Z

[spoiler title="BeiBox 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..hb546a21 100644

--- a/hello.txt

+++ b/hello.txt

@@ -0,0+1 @@

+Nice weather today, isn't it?

[/spoiler]

Mpbl cpaBHWIM TEPBBI KOMMHT C TIOCJIEIHHUM, YTOOBI yBHJIETh BCE W3MEHEHHs, KOTOpBIC
Obun Koraa-nmubo crenanbsl. OObyHO Tpomie ucnoib3oBarh git difftool, Tak kak sTa KomaHzma
3aIrycKaeT rpauuecKuil KIIMEHT, B KOTOPOM HATJISTHO COTIOCTABIISICT BCE U3MEHEHUSI.

10. Bosspamienue daiisia kK mpeaplIymeMy COCTOSTHHIO

OTO0 menaercs y)ke 3HaAKOMOH Ham KomaHnoi checkout, KOTOpyIO MBI paHee HCIOIB30BAN
U TIEPEKITIOUeHHsT MeXay BeTkaMu. Ho oHa Takke MOXeT OBITh HCIIOJIb30BaHA IS
MEPEKIIIOUEHUsT MeX Ay KoMMuTamu B crienyromem npumepe Mbl BosbMeM (aiin hello.txt u otkatum
BCE M3MEHEHMUs, COBEPIICHHBIC HAJl HUM K IIEPBOMY KOMMHUTY. UTOOBI ClienaTh 3TO, MBI TIOJICTaBUM
B KOMaH]ly UJCHTU(UKATOP HY>)KHOTO KOMMHTA, a TAaKXKe MyTh 10 Qaiina:

$ git checkout 09bd8ccl hello.txt

11. HcnpaBnenne koMMuTa

Ecmu BBl oneuaTanich B KOMMEHTapUU WM 3a0bUTH TOOABUTH (Paiil M 3aMETHIIA ATO Cpasy
MoCJIe TOTO, KaK 3aKOMMHTHIIA U3MEHEHHSI, BBI JISTKO MOKETE 3TO MOMPABUTH IPH IIOMOIIA commit
—amend. JTa KoMaHa J00aBUT BCE U3 TIOCIETHETO KOMMHUTA B 00JIACTh TTOATOTOBJICHHBIX (haliIoB
Y TIOTIBITAETCS CIIENIaTh HOBBI KOMMHUT. DTO JaeT BaM BO3MOYKHOCTh TIOMPAaBUTh KOMMEHTApHUH WIIH
n00aBUTH HeJoCTaromue (Paitsibl B 00J1aCTh MOATOTOBICHHBIX (PailioB.

Jnst Ooyee CIOKHBIX HCIPABICHHI, HAllpUMeEp, HE B TIOCIEAHEM KOMMHTE WM €CIIH BBI
yCHeNlu OTNPaBUTh M3MEHEHHs] Ha CepBep, HY)KHO HCIOIb30BaTh revert. OTa KOMaHAa cO3JacT
KOMMHUT, OTMEHSIOUINI U3MEHEHHUsI, COBEPILIEHHbIE B KOMMUTE C 3aJJaHHBIM WJICHTHU(PUKATOPOM.

Campblii TOCIETHII KOMMUT MOXKET OBITh TOCTyTIeH 1o anuacy HEAD:

$ git revert HEAD

Jljis ocTanbHBIX OyZeM UCIIONb30BaTh WACHTU(PUKATOPHI:

$ git revert b10cc123

[Ipu oT™MeHe cTapblX KOMMHUTOB HY>KHO OBITH TOTOBBIM K TOMY, YTO BO3SHUKHYT KOHQIHMKTHI.
Takoe ciydaercsi, eciu ¢aiinn OblT H3MEHEH ele 0OJHUM, Oojee HOBBIM KoMMuTOM. U Teneps git He
MOXXET HAaWTH CTPOYKH, COCTOSHUE KOTOPBIX HYKHO OTKaTHTh, TaK KaKk OHM OoJibllie He
CYIIECTBYIOT.

12. Pazpemienre KOHGIMKTOB P CIUSHUH

[Tomumo crieHapusi, ONMUCAHHOTO B MPEABIAYIIEM IyHKTE, KOH(DIUKTHI PEeryIsipHO BOZHUKAIOT
IpU CIUSHUU BETBEH MM MpU OTIpaBKEe 4Uyxoro kona. MHorna KOHGIMKTBI HCHPABISIOTCA
aBTOMATUYECKU, HO OOBIYHO C 3TUM NPUXOIUTCS pazOupaTbcs BPYUHYIO — pelIaTh, KaKoH KOJ
OCTaeTCs, @ KAaKOW HY)KHO YJIQJIUTh.

JlaBaiiTe MOCMOTPUM Ha MPHUMEPHI, TJI€ Mbl IOIMBITAEMCS CIUTh JBE BETKU O] Ha3BAaHUEM
john branch u tim branch. U1 Tum, u [xoH npaBatr oauH U TOT *ke ¢ailn: QyHKIHI0, KOTOpas
0TOOpakaeT MEeMeHThI MaccuBa./[)KOH UCTIONB3YeT LUKIT:

Il Use a for loop to console.log contents.

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

console.log(arr[i]);

Tum npenmnountaer forEach:

Il Use forEach to console.log contents.
arr.forEach(function(item) {
console.log(item);

b
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Onu 062 KOMMUTST CBOM KOJ B COOTBETCTBYIOIIYIO BETKYy. Tenepb, €Clii OHU MOIBITAIOTCS
CIIUTH JIBE€ BETKH, OHU NOJyYaT cooOIIeHne 00 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.

CucremMa He cMmoria pa3pCuinThb KOH(l)JII/IKT ABTOMAaTHUY€CKH, 3HAYUT, 3TO NPUACTCA CACIATH
paspaboTunkam. [IpuiiokeHre OTMETHIIO CTPOKH, COJIEPKAITNE KOH(IIUKT:

[spoiler title="BriBox’]

<<<<<<< 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 pasnenurenem ======= wmbl BuauMm nocineanuii (HEAD) xommur, a nmox Hum -

KOHGMIUKTYROIHNA. TakuM 00pa3oM, MBI MOXKEM YBHUJIETh, Y€M OHH OTJIMYAIOTCS M PEIIaTh, Kakas
Bepcus Jrydiie. M BoBce HamucaTh HOBYIO. B 3TOW CHTyalluu MBI TaK W MOCTYIIHM, MEPEITHIIIEM
BCE, YIAJHUB pa3feUTeN , U JaUM git MOHATH, YTO 3aKOHYHIIH.

/I Not using for loop or forEach.

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

console.log(arr.toString());

Kora Bce ToTOBO, HY)KHO 3aKOMMHTHTH U3MEHEHUSI, YTOOBI 3aKOHYHUTH MTPOIIECC:

$ git add -A

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

Kak BBl MOXeTe 3aMeTHTh, IMPOIECC JOBOJHHO YTOMHUTEIBHBIH W MOXET OBITh OYCHBb
CIIO)KHBIM B OOJbIIMX MpoekTax. MHorue pa3paOOTUMKHU MPEANOYUTAIOT HCIOJIB30BaTh JUIsS
paspenieHuss KOHQIMKTOB KIUEHTHI ¢ Tpaduueckum uHtepdeiicom. (s 3amycka Hy)XHO HaOpaTh
git mergetool).

13. Hacrpoiika .gitignore

B GonbuinHCTBE MPOEKTOB €CTh (hailiibl MU LENble AUPEKTOPUH, B KOTOPhIE Mbl HE XOTUM (W,
CKOpee BCEro, He 3aXOTUM) KOMMHUTHTb. MBI MOXXEM YIOCTOBEPUTHCS, YTO OHU CIy4yailHO He
nmonaayT B git add -A npu momomu (aiina .gitignore

- Co3paiite BpyuHyro ¢aill moJ Ha3BaHUEM .gitignore W COXpaHUTE €ro B JAUPEKTOPUIO
MIPOEKTA.
- BuyTpu daiina nepeuncnute HazBaHus (HailioB/ManoK, KOTOpbIe HY>KHO UTHOPUPOBATh,
K&Kl C HOBOM CTPOKH.
- daiin .gitignore g0HKeH OBITH J00ABIIEH, 3aKOMMHUYEH M OTIIPaBJIEH Ha CepBep, KaK JIFOOOH
JIpYToi (aiti B IpoeKTe.

14. B anekTpoHHOM BHi€ 0(DOPMHUTE KPaTKUK OTYET O BHIIIOJHEHHOH paboTe.

15. CpaiiTe BBIOTHEHHYIO paboTy.

®dopma npeacTaBiIeHus pe3yabTara:
BrinonHeHHOe 3a1aHKe, OTYET 0 paboTe.

Kpurepum oueHku:

OtnuyHO — paboTa BBIMOJHEHA IMOJHOCTHIO, 0€3 OIIMOOK, MPOJAEMOHCTPUPOBAH PE3YNIbTAT
HACTPONKHU CUCTEMBI, BBITIOJHEH OTUYET 0 padoTe, paboTa cAaHa MpernogaBaTelnio.

Xopomio - paboTa BBHIMOJNHEHA HE TOJHOCTHIO, WM C HE3HAYUTEIbHBIMH OIIMOKaMU,
MIPOJIEMOHCTPUPOBAH PE3yJIbTaT HACTPOHWKHU CHUCTEMBI, BHITIONHEH OTYET O pabore, paboTa caaHa
MPEno1aBaTeNto.
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VY 10BIETBOPUTENBHO - paboTa BBIIOJHEHA HE IOJHOCTHIO, WJIM CO 3HAYUTEIbHBIMU
oMOKaMH, IPOIEMOHCTPUPOBAH PE3YJIbTAT HACTPOUKH CUCTEMBI, OTYET O paboTe BBHIMOIHEH HE JI0
KOHIIa, paboTa c/jaHa MPerno1aBaTeto.

HeynoBieTBOpUTENBHO - PabOTa HE BHIIIOIHEHA.
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JlabopaTopnasi paG6ora Ne 7 Pazpadorka rpaguyeckoro unrepdeiica moab3oBartens

Leab: 3akpemieHHEe TPaKTHUYECKUX HABBIKOB pa3pabOTKu Trpaduueckoro wuHrepdeiica
I0JIb30BaTEIS.

Boinosinus padorty, Bl Oyaere:

ymemp:

- IPOEKTUPOBATh U pa3padaThIBATh CUCTEMY 10 33/IaHHBIM TPEOOBAHUAM U CTIEIU(DUKAIIM;

- paboTaTh C MHCTPYMEHTAIBHBIMHU CPEICTBAMH 00paboTKK WH(POPMAIINH;

- HCII0JIb30BaTh COBPEMEHHOE NIPOrpaMMHOE 00ECIIEUEHUE;

- 4YWTaTh, NOHMMAaTh M HaXOAWUTb HEOOXOJMMBbIE TEXHUYECKHE JaHHbIE M HHCTPYKLUUU B
PYKOBOJICTBaX B JIFOOOM JOCTYITHOM (hopmare;

-pemiaTth MpUKJIaJHbIE BOIPOCH MPOTPaMMMPOBAHUS U S3bIKA CIEHApUEB I CO3IAHMUS
MIPOrpaMM;

MarepuanbHoe obecrnieyeHue:

[MepconanbHbIil KommbroTep, Sublime Text 3,

3aganue:
1. O3HaKOMHTHCS C TEOPETUIECKUM MaTEPHAIIOM.
2. BpIMOMHATH 337aHUS B IPAKTHIECKOW YacTH pabOTHI
3. CocraBHTb B IIEKTPOHHOM BHJIE OTYET O padoTe.
4. Cpatb BBIIOJHEHHYIO PabOTYy.

Kparkue TeopeTuueckue cBe1eHHA:

I'paduueckuit unTepdeiic monp3oBatens (GUI) mnpencraBnser co0oil  pa3HOBUIHOCTH
M0JIb30BATEIBCKOTO UHTep(elica, B KOTOPOM 3JI€eMEHThl HHTepdeiica (MEHIO, KHOIKH, 3HAUKH,
CHHUCKU U T. I.), MPEACTaBIECHHBIEC IMOJb30BATENI0 Ha 3KpaHE, MCIOJIHEHbI B BHUJE TpapUuecKux
M300paKCHHUI.

OcHoOBHOM 0COOEHHOCTHIO Tpaduueckoro uHTepdeiica SABIIETCS TO, YTO TOJB30BATENb C
MOMOIIBI0 YCTPOHCTB BBOAA HMMEET IPOU3BOJBHBIA KO BCEM BUIUMBIM 3KPAaHHBIM OOBEKTaM,
SBIISIOIIUMCS dJIEMEHTaMH HHTepdeiica U OCYyHIECTBISET HEMOCPEICTBEHHOE MAaHMITYIMPOBaHHE
UMU.

I'paduyeckuii uuTEpdeiic moap30BaTeNsl SIBISIETCA YacThIO MOJIb30BATENILCKOI0 HHTEp(detica u
orpezensieT B3auMOCHCTBHE C TI0JIb30BaTEIeM Ha YPOBHE BU3yaIM3UPOBAHHON HH(POPMAIIUH.

MOo>KHO BBIIENIUTH CJEIyIOIIHNe BUIBI Ipaduueckoro uHTepdeiica noiabp30BaTeNs:

- TMPOCTOH: THUIOBBIE OHKpaHHbIE (GOpPMBI M CTaHAAPTHBIE JJEMEHThl HHTepdeiica,
o0ecrieurBaeMble CaMOM MOICUCTEMOI;

- HCTUHHO rpaduyueckue, ABYXMEpHbIC: HECTaHJApTHbIE JJEMEHThl uHTepdelica u
OpUTHHANIbHBIE MeTadophbl, pEalM30BaHHbIE COOCTBEHHBIMU CpPEACTBAMH TPUIOKECHUS WU
CTOpOHHEH OMOINOTEKOM;

- TPEXMEPHBIH.

[IpoektupoBanue rpadudeckoro uHrepdeiica, KaKk MpaBUIO OCYIIECTBISETCS KOMaHAOH, B
KOTOpPOM yYacTHUKH 007a7al0T HEOOXOJUMBIMH KOMIIETCHIIMSIMU: HaBBIKAMH XYJIO)KHUKA WM
rpaduka, crenuanucra Mo aHajauly TpeOOBaHUM, CUCTEMHOTO MPOEKTHPOBIIMKA, MPOTrPAMMICTA,
9KCIEPTa MO TEXHOJIOTUHU U IPYTHUX.

OCHOBHOE MPEUMYIIECTBO I'padruecKkoro UHTepdeica 3aKIoyaeTcs B TOM, YTO OH SBJSETCS
WHTYUTHUBHO TOHSATHBIM U YJOOHBIM B WCIHOJB30BAHUU, 32 CYET YErO JOCTUTAETCS MaKCHUMAaJIbHO
3pPeKTUBHOE B3aUMOJEHCTBUE MEX Y MPOrPaMMHON CHCTEMOM U MOJIb30BATEIIEM.

st noctrxkeHus 3Toi 3h(HeKTUBHOCTH HEOOXOUMO PEIIMTh PSiJT BOIIPOCOB:

1. Onpenenenue 3agauu Wik Habopa 3a1ay, A5 KOTOPHIX MPEAHAa3HAuUEHA CUCTEMA.
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2. Onpenenuth MOTPEOHOCTH IONH30BATENSI CHUCTEMBI, Y4eCTh MPUBBIYHBIE CIIOCOOBI
paboTel TONB30BATENS. BBIIENUTE BO3MOXHBIE TPYAHOCTH, C KOTOPBIMH MOXET
CTOJIKHYTbHCSI I10J1b30BaTENb IIpU paboTe B CUCTEME.

3. Omnpenenuth HAMMEHBITUH HA0OP BO3MOXKHOTO KOJIMYECTBA JIEHCTBUIA CO CTOPOHBI
I10JIb30BATENS AJIS pealu3aluy OCTaBICHHbIX NIEPE] HUM 3a/a4.

OaHuM U3 TJIaBHBIX MPUHIUIOB IPH MPOCKTUPOBAHUU SIBISETCA CO3/IaHHE MAaKCHUMAaJIbHO
MIPOCTOr0 ¥ MOHATHOTO HTEpdeiica.

st sToro B ausaiine uHTepdeiica TpeOyeTcsl yUUTHIBaTh Pa3jIMYHbIC aCIEKThI: OT IIBETA,
(OpMBI, IPOTIOPIINIA SITEMEHTOB A0 OCOOCHHOCTEH BOCIIPHATHS MX YETIOBEKOM.

Cpenu Hanboee BaXKHBIX MOYKHO OTMETHTD CIICAYIOIINE:

1. I[ger. Bocmnpusarue uBera ABISIETCS CYOBEKTUBHBIM, W MOXET MEHSITHCS B
3aBUCHUMOCTU OT CUTYallUM Jake JUid OAHOro yenoBeka. OIHAKO cuuTaercs, 4To B MHTepdeiice
JydIiie BOCIIPUHUMAIOTCS TETUIbIE I[BETA.

2. @opma. Bocmpusitie (opmbl, Tak Ke, KaKk M IBETa JOCTATOYHO CYOBEKTHUBHO.
OnnHako B OOJIBIIMHCTBE CITYYaeB JIyUIlle MPUMEHATh MSTKUE, CKPYTJICHHBIE (DOPMBI.

3. YacTo uCHOIB3yeMbIE AJIIEMEHTHI JIOJDKHBI OBITh BBIICICHBI, HAIIPUMEpP, Pa3MepOM
WJTU 1[BETOM.

4.  VxoHKH B IpOrpaMMe JOJKHBI OBITh OYEBUIHBIMH WIIN TTOAMMCAHHBIMU

5. Pacnomnarate smeMeHTHl MHTep(eiica Ha dKpaHe HYXHO MO MPHUHITUIY «30J0TOTO
ceueHus». Bech 0Tpe30Kk OTHOCUTCS K OObIlEel €ro 4acTu Tak, Kak OoJiblas 4acTh, OTHOCUTCS K
Menblieil. Hanpumep, obmas mmpuna caiita 900px, aenum 900 Ha 1.62, momyuyaem ~555px, 310
mupuHa 050ka ¢ KoHTeHTOM. Temepb oT 900 orHuMaem 555 um momydaem 345px. DTO mHMpHHA
MEHBIIEH YaCTH.

6. DKpaHHBIC JIEMEHTHI TPYMITHPYIOT MO0 3HAYUMOCTH. OOBIYHO ITO OCYIIECTBIISIFOT IO
MpaBUJIaM YTEHHs TEKCTa: CeBa HalpaBo, CBEpXY BHU3. B cilyyae ¢ CEeHCOpHBIMU 3KpaHaMHU, CaMble
Ba)KHBIE AJIEMEHTHI, pacrojaraiTcs B 00JacT JecTBHs OOJIBIINX NaNlbLEB PYK.

7.  HeoOXxoaumo y4yuThIBaTh MPUBBIYKH I0JIb30BATENS, T.€. MHTEpGEIC NOIKEH UMETh
KaK MOYHO OOJIbIlI€ aHaJIOTHi, C N3BECTHBIMHU I10JIb30BATEIIO BELAMHU.

8. Pasmemarp »yIeMEHTBI CTOUT OJMXKE K TOM 4YacTH, rJe OOJBIIyI0 YacTh BPEMEHU
HAXOJUTCSI Kypcop MOJIb30BaTEINS.

9. DnemeHT uHTepdeiica MOKHO CUMTATh BUIUMBIM, €CITU OH JHOO B JTaHHBIA MOMEHT
JOCTYTIEH JUIsl OPraHOB BOCHPUATHSA YesIOBEKa, MO0 OH ObLI HACTOJILKO HEJaBHO BOCIPHUHSAT, UTO
eIIe HE YCMell BBIMTH W3 KpaTKOBpeMeHHOW mamsATu. 11 HopMambHOM paboThl MHTEpdeiica,
JOJDKHBIL OBITh BUAMMBI TOJBKO HEOOXOAMMbIE BEIIM — T€, YTO HACHTU(DUUUPYIOT 4YacTh
paboTarommx CUCTEeM, U Te€, YTO OTOOpa)KkaloT CIOCO0, KOTOPBIM IIOJB30BATEb MOXKET
B3aUMO/ICHICTBOBATh C YCTPOWCTBOM.

10. Orcrynsl Mexay dJeMEHTaMU Jydllle JeJIaTh PaBHBIMU WM KPATHBIMU APYT-IPYTY.

IMopsiiok BbINOJIHEHUsI PA0OTHI:
1. U3yuuts TEOpETUUECKYIO HH(DOPMAITHIO.
2. Wcnonw3ys npotoTun rpadguueckoro uurepdeiica u3 mpaktTuueckoil padbotsl 4 pazpaboTarthb
MakeT rpaduyeckoro uHTEpdeiica o CBOeMy 3aJaHuIO.
3. Ha ocHoBe co3aanHOr0 MakeTa pa3paboraTh HHTEPQEIC 10 3aIaHHO.
4. CoctaBUTh KpaTKWid OTYET, COACPKAIIMIA KpaTKOE ONMCAHWE Tpollecca CO3JaHUS |
KOMITUJISIIIUM TIPOEKTA.
dopma npeacTaBieHus pe3yJbTara:
BrimonnenHoe 3aianue, MakeT, OT4eT o padoTe.

Kputepun onenkn:
OtnuyHO — paboTa BBHINOJIHEHA IOJHOCTBIO, MAaKeThl CHCTEMbl pa3pabOTaH Ha OCHOBE
MPOTOTHUNA, C YyYeTOM Iiesie U TpeOOBaHMH K CHUCTeMe, YUYTEeHbl TpeOOBaHMs IMOJb30BaTeNiel U
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OCHOBHBIC TIPHUHIUIIBI TPOEKTUPOBaHUs rpaduueckoro wuHTepdeiica. CocraBieH OTYET O
BBINIOJIHEHHOH pabote. PaboTa caana mpenogaBaresio.

Xopomo - paboTa BBINOJHEHA IIOJHOCTBIO, MAaKeT CHUCTEMbl pa3pabdOTaH Ha OCHOBE
npoToTuIa, ¢ HE3HAYUTCIbHBIMU OH_II/I6KaMI/I, HC OO0 KOHIA YUYTCHBI TpCGOBaHI/IH [OJIb30BaTEIeH UIn
OCHOBHBIC TIPHUHIIMIIBI TPOEKTUPOBaHUs rpaduueckoro wuHTEepdeiica. CocraBieH OTY4ET O
BBITIOJTHEHHOM pabote. PaboTa ciana mpemnopaBarento.

Y I0BIETBOPUTENHLHO - paboTa BBIMOJHEHA HE IOJHOCTHIO, MAKEThl CHUCTEMBI HE
COOTBETCTBYET MPOTOTUIY WJIM pa3paboTaH ¢ CYIIECTBCHHBIMHU OIIMOKaMH, HE O KOHIA yUTCHBI
TpeOOBaHUS TOJIH30BATENICH M OCHOBHBIE MPUHIIMITBI MPOCKTHUPOBAHUS rpadudeckoro uHrepdeiica.
CocraBneH OTYET O BBINIOJHEHHOM padoTte. PaboTa ciana npemnoaaBaTenio.

HeynosnerBoputenbHo - paboTa HE BBIIOJIHEHA.
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JlaGopaTopuas padora Ne 8 Peanu3anusi a1ropuTMoB 00padoTKH YHCJIOBBIX JaHHBIX.
Oraanka npuJioxeHHus

Heab: 3akperyieHHMe MPAKTUYECKUX HABBHIKOB pa3paboTku wuHTepdeiica monb3oBaTens,
3aKpEIJICHUE HaBBIKOB OTJIAJKHU IPUIOKEHUM.

Boinosinus padorty, Bl Oyaere:

ymemp:

- paboTaTh C MHCTPYMEHTAILHBIMHU CPEICTBAMH 00pabOTKK WHPOPMAILINH;

- HCII0JIb30BaTh COBPEMEHHOE MPOrpaMMHOE 00eCIIEUEHNUE;

-p€liaTh IMPUKIAAHBIC BOIIPOCHI MPOrpaMMHPOBAHUA MW A3bIKa CHCHAPUCB IJId CO3daHUA
Mporpamu;

- CO3/1aBaTh U YNPABIATH MPOCKTOM MO pa3pabOTKe MPHIIOKEHUS;

- HCIOJIb30BATh S3bIKU CTPYKTYPHOT'O, OOBEKTHO-OPUEHTHUPOBAHHOTO MPOrPAMMHUPOBAHUS U
A3bIKa CUCHAPUCB JIA CO3JaHUA HE3aBUCHUMBIX IIPOrpaMm;

MaTtepuajibHoe o0ecnieyeHue:
[Mepconanbhbrit komnerotep, Visual Studio Code
3aganue:
1. Pa3paboraTe npuiiokeHue KaabKyJIsaTop
2. BBINOTHAUTE OTIIATKY MPUITOKCHHS
3. CocraBHTb B JIEKTPOHHOM BHJIE OTYET O padoTe.
4. Cpatb BBIIOJHEHHYIO PabOTYy.
Ilopsiaok BbINOJIHEHHS PA0OTHI:
1. Co3nmathe MakeT MPUIIOKEHUS KAITBKYIISITOP, KOTOPBIH TOJKEH COIEPIKATh:
- 110JIe BBOJIA
- UpPOBBIC KHOTIKU
- 3HaKU MaTeMaTHU4YeCKUX onepauui
2. Pazpabotate Ha javascript TNpPUIIOKCHHE, PEATU3YIOIIEe CTaHJAPTHBIC OIepaIruu
KanpKynsaTopa. [Ipu peanuzauu HeoOX0IUMO YUUTHIBATH:
- MPOBEPKY BBOJUMBIX 3HAUECHU
- BBO/JI BELIECTBEHHBIX YUCEIl
- 00pabOTKy BO3MOKHBIX OIIMOOK, HAlpUMeEp, JACJICHHs Ha HOJIb
- BO3MOKHOCTb OYHCTKH I0JI BBOJA
3. OcyuiecTBUTh OTIIAJKY MPUTOKEHHUS.
4. CocTtaBUTh KpaTKuil OTYET, CoJEprKaIM OMMCaHKEe MTPOLIEcca CO3/IaHUS U OTIAJIKH MPOCKTa.
dopma npeacTaBiieHus pe3yJbTara:
BrinonnenHoe 3a1anue, MakeT, OTY4ET O padoTe.

Kpurepum oueHku:

OtnuvHO - paboTa BBIMOJHEHA IOJHOCTBIO, BCE HEOOXOMUMbIC (DYHKIMH pEaTH30BaHBI.
[Ipunoxxenune paszpabotano ¢ yderom oOmenpunsTeix crangaproB GUI. CocraBinen otder o
BBITIOJIHEHHOHU pabote. PaboTa ciaaHa npenogaBaresro.

Xopomio - paboTa BBINOJHCHA HE IOJIHOCTBIO, PEAM30BaHbI OOJBIIMHCTBO (DYHKITHIA.
[Ipunoxxenne paszpabotano ¢ yderom oOmenpussTeix crangaproB GUI. CocraBinen otder o
BBINOJIHEHHOHU pabote. PaboTa ciaHa npenoaBarertio.

VY 10BNETBOPUTENBHO - paldoTa BBHIMOJIHEHA YaCTHUYHO, pealu30BaHbl Mayo (YHKLIUH.
[Tpunoxenue paspabotano c yderoM oOmenpunaTeix crangaptoB GUI. CocraBineH ortder o
BBIMOJIHEHHOH paboTe. PaboTa caana npenogaBareso.

Hey,[[OBJ'IeTBOpI/ITeJ'ILHO - pa60Ta HC BBIIIOJIHCHA.
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JlaGopaTopHasi padora Ne 9 Peasmzauus aJropurMoB noucka. OTiaajaka NpuaioKeHus: MOUCK

Henb: 3akperieHue NMPaKTUYECKUX HABBIKOB Pa3paOOTKU IOJIb30BATENIBCKUX MPUIOKEHUH,
paboTa MO CO3/aHMIO MEXAHW3MOB TOMCKOBOM CTPOKU JJISI TPHIIOKEHUS, 3aKPEIICHHE HaBBIKOB
OTJIAJIKU IIPUIIOKECHUMN.

Boinosinus padorty, Bl Oyaere:

ymemp:

- paboTaTh C MHCTPYMEHTAIBHBIMHU CPEICTBAMH 00paboTKK WH(POPMAIINH;

- HCII0JIb30BaTh COBPEMEHHOE NIPOrpaMMHOE 00ECIIEUEHUE;

-p€liaTh IMPUKIAAHBIC BOIIPOCHI MPOrpaMMHPOBAHUA M A3bIKa CHCHAPUCB IJId CO3daHUA
Mporpamm;

- CO3/1aBaTh U YMPABIATH MPOEKTOM IO pa3pabOTKe MPHIOKEHUS;

- HCIOJIb30BaTh S3bIKU CTPYKTYPHOT'O, OOBEKTHO-OPUEHTHUPOBAHHOTO MPOrPAMMHUPOBAHUS U
sA3bIKa CHCHAPUCB MJIA CO3JaHUsS HC3aBUCHUMBIX ITPOrpamMm,

MaTtepuajibHoe o0ecnieyeHue:

[lepconanbubiii komnbroTep, Visual Studio Code
3ananmue:

1. O3HaKOMHTBHCS C TEOPETHUECKUM MaTEPHATIOM.

2. Pa3paboTtath M peam30BaTh B CBOEM IPHIIOKCHUN MEXaHU3M ITOMCKA.

3. BBINOIHATE OTIAIKY MPHIOKESHHS

4. CocTaBHTH B AJIEKTPOHHOM BHJI€ OTYET O padoTe.

5. Crnatp BBITOJTHEHHYO PaboOTYy.

KpaTkue Teopernueckne cBeeHHs:

[Tonck mo crpaHuile, MOXKET MOHAJAOOUTHCA NJSl CTPAHUIl MPEAOCTABISIOMIMX OOJBIION
00beM JaHHBIX. YJOOHEe OCYIIECTBISATH €CIM [UIS 3TOTO PEealM30BaHbl OTAENbHBIE 3JIEMEHTHI
MOKCKa, HAIPUMEP CTaHAApTHAasi CTPOKa JIJIsl BBO/Ia MCKOMBIX 3HAUCHU.

[Ipu peanuzaiuu MexaHu3zMa MorMcka HeoOX0IUMO cOOITI0aTh HEKOTOPbIE IIPaBHIIA:

1. Heo0xoauMo mpoBepsiTh KOPPEKTHOCTh BBOJIA TAHHBIX, HATIPUMED, yIaJICHHUE JIUIITHUX
npoOesoB 1o 60kaM ¢passl s TOUCKA.

2. B03MOXXHOCTB BBIJICTICHHSI BCEX HAlJICHHBIX 3JIEMEHTOB, HAIIPUMED, LIBETOM.

3. KoppekTHslii BBIBOJ PE3yJIbTaTOB MOMCKA, HAIIPUMED, COOOILIEHHUS, 00 OTCYTCTBUU
COBIIQJICHUH.

IMopsinok BbINOJIHEHHSI PAdOTHI:

1. Pazpabotath M co374aTb B CBOEM MPWIOKEHHMM MEXaHHU3M TEKCTOBOI'O TIIOHMCKa,
MO3BOJISIIOIINK YBUAETh BCE HaiIeHHbIE Ha CTpaHUIE COOTBETCTBHs. OCYIIECTBISATH MPOBEPKY
BBOJUMBIX 3HAUCHUH.

2. OcyuiecTBUTh OTJIAJKY MPUTOKEHHUS.

3. CocTaBUTh KpaTKH OTYET, COAEpKAIIUN OMHMCAHUE TPOIecca CO3aHMsI U OTIAIKU MPOEKTA.

dopma npeacTaBieHus pe3yJbTara:

BrinmonnenHoe 3aanue, MakeT, OTY4ET 0 padoTe.

Kputepun onenkn:

OTnuyHO - paboTa BBINOJIHEHA MOJHOCTHIO, Pealn30BaH MeXaHU3M moucka. [Ipunoxenue
pa3pabotaHo ¢ yuyeroM oOmenpuHaThix crapaaproB GUI. CocTaBiieH OTYET O BBINOJHEHHOMN
pabote. PaboTta ciana npenoaaBarento.

Xopo11o - paboTa BBIIOJIHEHA MTOJIHOCTBIO, HO HE pealn30BaHbl Bce (DYHKIIMU UM HAPYIIEHBI
obmenpunsateie cranaaptel GUI. CoctaBieH oT4eT O BBINOJHEHHOW pabote. Pabora crana
MIPEeIoIaBaTelio.

92



Y 10BIIETBOPUTENHHO - pabOTa BBIMOIHEHA YACTUYHO, HAPYIIEHB! OOIIETPUHSTHIE CTaHIaPThI
GUI. Cocranen oT4et o BbIIOTHEHHOU padoTe. PaboTa cnana mpernomaBaresio.
HeynosnerBoputenbHO - paboTa HE BBIIOJIHEHA.
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Jla6opaTopnasi pad6ora Ne 10 Peanu3zamusi 00padoTKku Ta0IMYHBIX JaHHBIX. OTaaaKa
NPUWIOKEHUs

Henab: 3akpemnieHne NPakTUYECKUX HABBIKOB Pa3padOTKU IOJIb30BATEIbCKUX MPUIIOKEHUH C
MCTOJIb30BAHNEM TAOJIMYHBIX JTAaHHBIX, 3aKPETJICHHE HABBIKOB OTJIA/IKU PUIOKEHUI.

Boinosinus padorty, Bl Oyaere:

ymemp:

- paboTaTh C MHCTPYMEHTAIBHBIMU CPEACTBAMHU 00paboTKH NH(POPMAIIHH;

- HCTIOJIH30BATh COBPEMEHHOE MTPOTpaMMHOE 00eCTIeUeHHE;

-pemaTh MPHUKIAJHBIE BONPOCH NMPOTPaMMHUPOBAHUS M sI3bIKA CLEHAPUEB UL CO3aHUS
porpamm;

- CO3/1aBaTh M YIPABIATH IPOESKTOM I10 pa3pabOTKe MPUIIOKECHHUS;

- UCTIOJIB30BATh SI3BIKA CTPYKTYPHOTO, OOBEKTHO-OPHEHTUPOBAHHOTO MPOTPAMMHPOBAHUS U
SI3bIKA CIICHAPHEB ISl CO3/IAaHMSI HE3aBUCHMBIX MTPOTPaMM;

MarepuanbHoe odecrneyeHue:
[lepconanbubiii komnbroTep, Visual Studio Code
3ananue:
1. Co3naTh Ha CBOEH CTpaHHIIE TAOIHUILY 1O 33JaHUIO
2. BBINOTHATE OTIAIKY MPHITIOKEHHS
3. CocraBHTb B IEKTPOHHOM BHJIE OTYET O padoTe.
4. Cpatb BBIIOJHEHHYIO PabOTYy.

Iopsinok BbINMOJIHEHHSI PadOTHI:

1. JloGaBuTh cBOE TpWIOKEHHUE TaOnMuMIly 1o 3amaHuto. Dopmar TaOMUIBI JOJDKEH
COOTBETCTBOBAThH CTPAHMIIE, BBIJICITUTH 3aI0JIOBKH CTPOK U CTOJIOIIOB, UTOTOBBIC 3HAUCHU .

2. IIpeaycMoTpeTh BOBMOXHOCTH (DUIIBTPAIIMH TaOIHUIIBI IO CTOJIOIAM.

3. OcymecTBUTh OTJIAJIKY MTPUIIOKEHUS.

4. CocTaBUTh KpaTKHK OTUYET, COACPIKAIIUN OMMCAHUE MPOIIECCa CO3aHuUsI U OTJIAJKU MMPOCKTA.
dopma npeacraBjieHus pe3yabTara:

BrinonHenHoe 3a1aHue, MakeT, OT4eT O padoTe.

Kpurepun oueHku:

OmmyHO - co3gaHa W J1o0aBiieHa B IPOEKT TaOJMIa, OHAa COOTBETCTBYET 3aJaHHMIO.
OdopMmieHHe BBIICPKAHO, BHIMONMHICTCS (QUIbTpaus AaHHBIX. COCTaBJICH OTYET O BBIIOJHECHHON
pabote. PaboTa cinana npemnoaaBaTento.

Xopomio - co3maHa W Jo0aBlieHa B TMPOEKT TaOJuWIla, OHA YAaCTUYHO HE COOTBETCTBYET
3amannio. OdopmileHHe BBIJCP)KAHO YAaCTHYHO, BBIMMONHSAETCSA (GuiabTparusa JaHHbIX. CocTaBlIcH
OTYET O BBIMOJIHCHHOMN paboTe.

YIOBJIETBOPUTEILHO - CO3/laHa M Jo00aBjieHa B TMPOCKT TaOnWila, HE IOJHOCTHIO
COOTBETCTBYET 3ajJjaHuio, omnOku B odopmieHund. COCTaBICH OTYET O BBINOJHEHHOH pabote.
Pabora ciaHa mpenoaaBarelio.

HeynosneTBopuTenbHO - paboTa HE BHIMOJIHEHA.

94



JlabopaTopnasi pa6ora Ne 11 PazpaboTka u oT/1a1Ka reHepaTopa cJy4ailHbIX CHMBOJIOB

Heab: HayYUTHCSI TEHEPUPOBATH CTPOKH CITyYaiiHBIX CUMBOJIOB CPEIICTBaMU javascript

Boimosinus padorty, Bel Oyaere:

ymembv:

- paboTaTh C MHCTPYMEHTAILHBIMHU CPEICTBAMH 00pabOTKK WH(POPMAIINH;

- HCII0JIb30BaTh COBPEMEHHOE POTrpaMMHOE 00ECIIEUEHUE;

-p€liaTh IMPUKIAAHBIC BOIIPOCHI MPOrpaMMHPOBAHUA M A3bIKa CHCHAPUCB IJId CO3daHUA
pOrpamm;

- CO3/1aBaTh U YNPABIATH MPOCKTOM MO Pa3pabOTKe MPHIOKEHUS;

- HCIOJIb30BaTh S3bIKU CTPYKTYPHOT'O, OOBEKTHO-OPUEHTUPOBAHHOTO MPOrPAMMHUPOBAHUS U
sA3bIKa CUCHAPUCB MJIA CO3JaHUS HC3aBUCHUMBIX ITPOrpamMm,

MaTtepuajibHoe o0ecnieyeHue:
[lepconanbubiit komnbroTep, Visual Studio Code
3aganue:
1. Pa3paboraThs reHepaTop Mociea0BaTeIbHOCTH CIIy4aiHbIX CHMBOJIOB
2. BBINOTHATE OTIAIKY MPHIOKECHHS
3. CocraBHTb B IIEKTPOHHOM BHJIE OTYET O padoTe.
4. Cpatb BBIIOJHEHHYIO PabOTYy.

IHopsinok BbINOJIHEHHS PA0OTHI:

1. PaspaboTtarh aJropuT™M U CO37aTh TEHEPATOP MOCIIEIOBATEILHOCTH CIIyYailHBIX CUMBOJIOB.

2. Ha crpanuie co3math 3JI€eMEHT IS TEHEPUPOBAHHUS CTPOKM M3 CIyYalWHBIX CHMBOJIOB. B
KayecTBE CHMBOJIOB MOTYT BBICTYNaTh OYKBBI PYCCKOTO U JIATUHCKOTO, LHU(PBI, 3HAKH
apudmernueckux onepauuid. [IpenycMoTpers renepaiuio OykB B pa3HbIX PETUCTPAX.

3. OcyuiecTBUTh OTJIAKY MPUIOKECHHUSL.
4. CocTaBUTh KpaTKHK OTUYET, COACPIKAIIUIN OMMCAHUE MPOIIECcCa CO3aHus U OTJIAJKU MPOCKTA.
dopma npeacTaBieHus pe3yabrara:
BrinonnenHoe 3aanue, MakeT, OTYET O padoTe.

Kpurepun oueHku:

OTiMyHO - CO3JaH U OTJIAXKEH TIeHEepaTop CIy4yallHbIX CHMBOJIOB C COOJIIOJIGHUEM BCEX
ycioBuid. CocTaBlieH OTUYET O BBINOJIHEHHOI paboTe. PaboTa cnana npenogaBaTenio.

Xopomo - co3gaH W OTJIaXEeH TeHepaTop CIy4alHbIX CHMBOJOB C HEOOJBIIMMHU
HeToyHOCTAMH. COCTaBJIeH OTUET O BBINOJHEHHON pabote. Pabora caana mpenogaBartesio.

Y 10BIETBOPUTENBHO — paboTa BHIMOJIHEHa 0e3 yueTra ycinoBul 3ananus. CocTaBleHbId OTYET
0 BBIMIOJIHEHHOM paboTe coaepkuT omubOku. Pabora caana mpemnogaBartesio.

HeynoBnerBoputensHo - paboTa He BHINOJIHEHA.
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JlaGopatopuas padora Ne 12 Pa3pa6oTka npuioxKeHuii 115 MOJeTUPOBAHUSA NMPOLECCOB U
siBJIeHn . OT/IaIka NPUJIOKEHHU S

Heﬂb: 3aKpCIUICHUEC HNPAKTUYCCKHUX HABBIKOB p3,3pa6OTKI/I N OTJIAaJAKH II0JIb30BATCIIbCKHUX

IIPUIIOKEHUH JUIS PEILECHUs IPAKTUYECKUX 3aa4.

Boinosinus padorty, Bl Oyaere:

ymemp:

- paboTaTh C MHCTPYMEHTAIEHBIMHU CPEICTBAMH 00pabOTKK WH(POPMALINH;

- HCTIOJIH30BATh COBPEMEHHOE MTPOrPaMMHOE 00ECTICUeHHE;

-p€liaTh IMPUKIAAHBIC BOIIPOCHI MPOrpaMMHPOBAHUA W A3bIKa CHCHAPUCB IJId CO3daHUA
MIPOrpaMM;

- CO371aBaTh M YIIPABIIATH TPOSKTOM I10 Pa3pabOTKe MPUIOKCHHUS,

- HCIOJIb30BATh SI3bIKU CTPYKTYPHOI'O, OOBEKTHO-OPUEHTHUPOBAHHOIO IPOrPaMMHUPOBAHUS U
sA3bIKa CUCHAPUCB MJIA CO3JaHUS HC3aBUCHUMBIX ITPOrpamMm,

- OIPEISNIATH 3a/1a49M JIIS TIOMCKa WH(DOpMAIIHK;

- 4YyTarb, IIOHHUMATh MU HaAXOIUThH HGO6XOI[I/IMI)IG TCXHUYCCKUEC OAHHBIC W HWHCTPYKOHUU B
PYKOBOJCTBaX B JIIOOOM JTIOCTYITHOM (hopmare;

MarepuanbHoe o0ecrieyeHme:
[lepconanbubiit komnbioTep, Visual Studio Code
3ananmue:
1. Tlo uHAMBHIYaTbHOMY 33JaHHUIO Pa3pabOTaTh MPUIIOKEHUE, BBIMOIHUTD €r0 OTIAAKY
U TECTUPOBAHHUE.
2. CocTaBHTH B JIEKTPOHHOM BHUJIE OTUET O padoTe.
3. Crnatp BBINTOJTHEHHYIO PaboOTYy.

Iopsinok BbINOJIHEHHSI PA0OTHI:

1.

oW

1.

PaccmotpeTs wHAMBHAyadbHOE 3a/laHUE, OIPEACTUTh IIEJIM CO3JAHHS TPUIOKCHUS,
MOJI30BATEIBLCKYIO Ay IUTOPHUIO.

PazpaboTaThs anropuT™ peanuzaiyu s PEIICHHs 3a1a4u.

Co3zath MakeT IPHIOKCHHUSI.

PazpaboTaTh nmpuioxeHue i perieHus OCTaBICHHON 3a1a4Hu.

OcyecTBUTh OTJIAJIKY W TECTHPOBAHUE MPUIIOKECHHS U Pa3IMYHBIX BapHAHTOB BXOJHBIX
rmapameTpoB.

6. CocraBuTh KpaTKI/Iﬁ OT‘léT, coz[epncauu/lﬁ OIMMCAaHUC IIpoLecCa Co3aaHusd U OTIIaAKH ITPOCKTA.

BapuanTbl 3agannii:

Co3znanue mpocTOro TEKCTOBOIO PeIaKTopa JUIs CO3/IaHus M COXpaHEHHUs 3aMeTOK. PemgakTop
JOJDKEH Ppealn30BBIBATH CIEAYIOUIME BO3MOXKHOCTH: COXPAaHEHHE;, pPEAaKTHPOBAHUE;
ylajeHue;, BBIICICHUE IIBETOM; IIPH 3aKpPhITUM OKHA / Opay3epa [daHHBIE JOJKHBI
COXPAHATHCA, a PU «BO3BPAILEHUNY MOJIb30BATENS — JUHAMHYECKU MOITPYKAThCAL.
Co3nanue TecTa — TNPWIOKEHHUS IS TECTUPOBAHUS 3HAHWUW B KaKOW-TMOO TpPEeIMETHOMU
obmnactu. [IpunoxeHne AOKHO COJEPKAaTh BO3MOXKHOCTH MPOXOJIUTH TECT HECKOJIBKO pas,
OTpaHHYEHUE IO BPEMEHHU; OTOOpaxaTh 0OIee KOJMYECTBO BOMPOCOB U KOJHUYECTBO
3aJJaHHBIX BOMPOCOB; JOJDKHBI OTOOpa)KaThCS PE3yJbTaThl MPOXOXKICHHUS TecTa: oOIee
BpeMsi TECTHPOBAHUS, KOJTUYECTBO MPABUIBHBIX OTBETOB, PE3IOME TECTUPOBAHUS ).

Coznanne TPUTIOKEHUS, peaau3yromero (GYHKIMM HHXXEHEPHOro KalubKynsTtopa. B
MPUJIOKEHUN JIOJDKHBI OBITh PEaM30BaHbl BBIYHMCICHHS JUIS OTPUIATENBHBIX U APOOHBIX
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YHCcel, TPUTOHOMETPUYECKHX (YHKUIUH, ONEpali BO3BEACHHUS YHUCIA B KOHKPETHYIO
CTEIeHb, MPOBEPKH BBOJMMBIX 3HAUEHUH 1 00pabOTKM OIIMOOK MPH BBOIE.

4. Coznanue TPUIOKEHUs, peaTu3yronero (pyHKIUN KadbKyJIAaTopa JUIsl MepeBOjia LENbIX H
IpOOHBIX YHCET B CHCTEMax CUUCICHHUS W apu(PMETHYECKUX olepanuid ¢ yuciamu. B
MPUIIOKEHUN JTOJKHBI OBITh PEaTi30BaHbl BO3MOXKHOCTh MEPEKIIIOYCHUS MEKIY CUCTEMaMU
CUHMCIICHUS, IPOBEPKA MPABIIILHOCTH BBOJMMBIX 3HaUCHHH, 00paboTKa OMHOOK.

5. Co3pnaHue Urpbl «<MEMom.

OnucaHue Urpsbl:
- UTpa BEAETCS Ha BPEMS;
- IOcJie 3aIyCcKa TPWIOKEHUS Iepe] HIPOKOM OTKPBIBAETCS TOjie pasmMepoM n X N

KapTO4eK, N3HAYAJIHHO KapThI JIEKAT JIUIIOM BBEPX;

- yepe3 M CeKyH[ KapThl MOBOPAYUBAIOTCS JIMIEBOM CTOPOHOW BHM3; 3aITyCKAETCs TalMeEp

UTPHI,

- TOCcTie KJIMKa 10 KapTOUKe, MOSABISETCs H300paxeHue,
- Heo0XOJMMO HaWTH TaKyIO )K€ KApTHHKY CPEIH 3aKpPBITHIX KapT;
- OTKpBITast KapTouka OyZeT 0TOOpakaThCs 70 TeX IMOp, MOKa MOJIb30BATENh HE HAKMET Ha

BTOPYIO;

- €CJIM HAIIUTUCh JBE OJMHAKOBBIC KAPTOYKH, TO OHM MCYE3AI0T M3 CIIMCKA, & €CJIA HEeT —

MIEPEBOPAUYHNBAIOTCS] B ICXOJHOE TTOJI0KECHUE,

- KOT'/Ia HAIlUTHCh BCE COBMAJICHHSI — TI0JIb30BATEI0 BEIBOJUTCS COOOIICHHE;
- ITPpa MOXKET 3aKOHUYUTHCS B 2-X CIy4asiX: €CJIM BBIIIJIO BPeMsl,, ONPENEICHHOE Ha UTPY

WJIH UTPOK MPABHIILHO COCTABHII BCE MAphI KapT;

-B pe3yibTaTe JOJDKHA BBIBOJUTHCS TIOJH30BATENbCKAs CTATHCTHKA (KOJUYECTBO

BBIUTPBILLIEH/IPOUTPBILIEH, JTyUIliee Bpems).

6. Co3maHue Urpbl «kKPECTUKU-HOIUKNY.

Onucanue Urpsl:
- Urpa BEeJIEeTCS Ha BpeMs;
- TOCJIe 3aMmycKa MPHIOKEHUS Nepe]l ITPOKOM OTKpbIBaeTcs moJje pazmMepoM n X n;
- B TIOJIE CIy4yalHBIM 00pa3oM IeHepHUpyeTCs YMCIIO, MOKa3bIBaIoIIee, KTO OCYILECTBISET

TEPBBII XO/I;

- UTPOKH MOOYEPEHO BBICTABISAIOT 3HaKU «0» uim «X» 10 TeX Mop, MoKa He 3aKOHUUTCS

BpEMSsI UTPBI WM HE OYJIET COCTaBJICHA BBHIMTPHIIIHAST KOMOUHAIHS,

- B pe3yJbTaTe JOJDKHA BBIBOJUTHCA HH(OpPMaLUs O pe3ynbTarax Wrpbl, Bpewms,

MIPOUTPABIINI U BBIMTPABLINI UTPOK

7. Co3paHue TpUIIOKEHUS «opraHaiizep». [Ipunoxenne AOMKHO peaii30BBIBATH CIEIYIOIINE
(GYHKIUMHU: OCYIIECTBISATh BBOJ 33/lauydl B CIIELMAIBHOE IOJIe; COXPAHEHHE U TIOSBIICHUE B
CIMCKE HOBOM 33/1a4¥l IO HAYKATHIO HA KHOIKY; BO3MOKHOCTb PEAaKTHUPOBATh OO0 MyHKT;
MPOCMOTP BBIMOJIHEHHBIX M AaKTUBHBIX 3aJay, JaTbl HMX CO3JaHHs; IPH 3aKPBITHH
OKHa/Opay3epa JaHHBIE JOJDKHBI COXPAaHATHCS, a MPH «BO3BPALICHUN» IOJIH30BATENs
JTUHAMHYECKU MOATPYKEHBI.

8. Cozmanue TNPWIOKEHHS MO  OTCICKHBAHMIO  pacxonoB. llpuioxkeHue  OOMKHO
peain30BbIBATh Clenyromue (QpyHKUUU: T00aBICHHE HMCXOIHBIX TAHHBIX MO HMMEIOIIUMCS
CyMMaM Ha pacxofbl, pa3OMeHHEe HCXOJHBIX CyMM Ha KaTeropuu Tpar, A0OaBleHHE H
pa3OMBKM PACXOJIOB IO KAaTEropusM, TE€HEpalMi0 HTOTOBBIX OTUYETOB, OCHOBAHHBIA Ha
BXO/ISIIIUX JTAHHBIX, U OJIb30BaTEIbCKHE YBEIOMIICHHUS.

9. Co3pnanue NpUIOKEHUS MO MAaTPUYHOU apU(PMETHKE. BOZMOXKHOCTh BBOJA Pa3MEpHOCTH
MaTpull; (OPMHUPOBAHME MCXOIHBIX JAHHBIX JUIi MaTpUI] NMyTeM BBOJA 3HAUEHUH wWin
cllydyailHbIM 00pa3oM W3 KOHKPETHOTO Malla3oHa; KHOMKH Ul pealu3allid MaTpUYHBIX
BBIUMCIIEHUI: CJOXKEHHUs, BBIUMTAHHE, YMHOXEHHs, TIOJIy4YeHUs OOpaTHON MaTpullbl,
BBIUMCIIEHUS ONpPENENUTENs; JO0JDKHA OBITh IpelycMOTpeHa IpOBepKa IPaBUIBHOCTU
BBOJUMBIX 3HAYCHUN U IEUCTBUIL.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Coznanne npunoxenuss «Pacnucanme npuema  Bpaway». llpunokeHue — 10JKHO
peann30BBIBATH CIEAYIOMHNE (PYHKIMH: BO3MOXHOCTh OCYIIECTBHTH 3allUCh HA MPHUEM KO
Bpauy Ha KOHKPETHOE YHCIO B CBOOOmHOe Bpems. B Tabmmie n0omKHO oTOOpa)karbes
TEKyIl[ee paclucaHue C yKa3aHHEeM 3aHATOro M cBoOOaHOro BpemeHHu. [lo uroram 3amucu
JOJDKHO OBITH C()OPMHUPOBAHO YBEIOMIIEHUE O JaTe, BPEMEHH, MECTE MpPHeMa y KOHKPETHOTO
Bpauya.

Coznanue npunoxeHus «Bukropuna» IlpunoxeHue NOHKHO pean30BbIBaTh CIIEAYIOLINE

¢byHKIMM BBIOOp CirydaiiHBIM 00pa30M pa3IMYHBIX BOIPOCOB M3 0a3bl; BO3SMOKHOCTBH BBIOOpa

BapUaHTa OTBETA; MOACYET KOJUYECTBA MPABUIBHBIX PE3YyJIbTAaTOB, UTOIOBYIO MH(OPMALIUIO

C 00IIUM pe3yabTaTOM U MPABUIBHBIMHA BapHAHTAMH OTBETOB.

Coznanne npuiokeHus «AgnpecHas KkHUra». IlpunokeHune JODKHO peaau30BBIBAThH

crenytomue (GyHKOUU: A00aBICHHE, DPEIAKTHPOBAHWE, YAAJICHHWE KOHTAKTOB, BKIIOYAS

HOMEpa, aJipeca MIEKTPOHHOMN MOYTH U HEOOJIBIIIE 3aMETKU O HUX; BO3MOXHOCTh pa30MBaTh

KOHTAaKThI HA TPYIIIbI, CO3/1aBaTh TPUOPUTETHBIC TPYIITIBI MJIM KOHTAKTHI.

Coznanne npunoxkenuss «Kampkymnstop uisi  unotekuw». [lpuiokeHwe  JT0HKHO

peann30BbIBATh CJEAyIOMUEe (DYHKIIMU: BBIYMCICHHWE MECAYHBIX BBIIUIAT B TEYCHUH

YKa3aHHOTO TMepuojia C 3aJaHHOM TMPOLIEHTHOM CTaBKOM; TPUIOKEHHE JIOJKHO

OCYIIECTBIISATH BHIOOP M3 HECKOJIBKMX BO3ZMOXKHBIX MTPEII0KEHUN OaHKOB.

. Coznganue npunoxenust «Ilouck kaury». IlpunoxeHne A0KHO peaaTn30BbIBATH CIEAYIOLINE

(GYHKIIMHU: IOUCKA KHUTHU T10 3ampocy (Ha3BaHUeE, aBTOP U T. 11.); BO3MOKHOCTh OCYIIIECTBIISATh

MOKMCK MO OHOMY MJIM HECKOJILKUM IapamMeTpaM; 0TOOpakeHne HalJJEHHOTO CIIUCKA KHUT CO

Bcel nH(popmManuen o HUX.

Coznanue npunoxenus «Kampkynsarop» ans puMckux mudp. B npunoxeHnn 101%KHbI ObITH

peain30BaHbl BO3MOXKHOCTH BBOJIA YUCENl PUMCKUMU M PpaMu; apupMeTHIecKrue AeHCTBUS

C HUMH; BBIBOJ] UTOTOBOT'O pe3ysbTara; 00paboTKa MpaBUILHOCTH BBOAUMBIX 3HAUEHUH U

BBIYUCIICHU .

Coznanne npunoxenus «lludp llezaps». B mpumokeHnn AOMKHBI OBITH peaTM30BaHbI

BO3MOXHOCTH BBIBOJa TaONMIBI BCEX BO3MOXKHBIX B «mudpe Llezaps» mpeoOpasoBanuit

BBEJICHHOM TEKCTOBOW CTPOKH; Hean(aBUTHBIE CUMBOJIbI — 3HAKH MpPENUHAHUs, TPOOEbl,

uudpsl B mudpe He MEHSIIOTCA.

Cozganue npuiioxenus «Mrpa B msATHALLIKW.

Onucanue Urpbl:

- TOClIe 3alycKa NPWIOKEHHUS Mepell UIPOKOM OTKpbIBaeTcs moiie pasmepom 4 X 4 ¢
MIPOU3BOJIBHO pa3MElIeHHbIMU ynciaamu otl o 15;

- OJIHA MO3MIIMS HA MOJI€ OCTAECTCS HE3AHATOMN AJIs IEPEIBUKEHUS Y CEIL,;

- 3aJjlaya UrpoKa MepeMellas 4ucia MpU IOMOIIM HE3aHSATOM IMO3WLIMH, BBICTABUTH BCE
YHUCa B OPAJIKE BO3PACTAHMS;

- B pe3yJbTaTe JIOJKHA BBIBOAUTHCA HMH(OpPMAIKMA O KOJUYECTBE BBIMOJHEHHBIX IIArOB,
BPEMEHH UTPbI

Coznanue npunoxenus «rpa B ciioBay.

Onucanue urpbl:

- TOCIIe 3aIlyCKa IMPUJIOKEHHUs BKIIIOUAETCS TailMep; Mepell UTPOKOM OTKpPBIBAETCS IOJIE
pazmMepoM N X N ¢ OPOU3BOJBHO pa3MelIeHHbIMU OykBamu (Kaxkgas OykBa SIBISIETCS
4acThIO CIIOBA, T € Ha MOJIe pa3MeIIeHbl HECKOJIBKO CIIOB, ITyTEM MepeMeIInBaHus OyKB);

- HUTPOKYy HEOOXOIMMO 3a OTPAaHUYECHHOE BPEeMsI HAMTH BCE CIIOBa, HAKUMAs MO IPsiT OYKBBI
CJIOBa;

- KOTJa CIIOBO yraJaHo, OHO MOJCBEYUBACTCS UM YOUPAECTCS UX OIS,

- UIpa 3aKaHYMBAETCs, KOTJa yraJaHbl BCE CJIOBA WJIM BBIILIO OTBEIEHHOE HA UTPY BPEMS;

- B pe3yibTare J0JDKHA BBIBOAWTHCS HHGOpMAIUS O pe3yjbTaTe WUIPhl, CIHCOK BCEX
HalJICHHBIX CJIOB;
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19. Co3nanne mpuIIoKEeHUs JUIE KOHTPOJS 3a CHOPTUBHBIMH AOCTIOKEHHsIMU. [lpuioxenue
JOJDKHO OTCJICKHMBATh JUHAMHUKY €KEIHEBHBIX CIOPTHUBHBIX 3aHATHUH IOJb3oBaTens. B
IIPWIOKEHUN JOJDKHBI OBITh PEaIu30BaHbl BO3MOKHOCTH BBOJA IPOrpaMMbl 3aHATUI Ha
KOHKPETHBIA CPOK (MecsIl, HeAedst U T 1); (UKcalus pe3ysibTaToB, aHAIU3 Pe3yJbTaToB 3a
yKa3aHHbBIN MepHo, B BUIE TpaduKa UIH JHArPAMMBI.

20. Cozmanue CHpaBOYHOTO TPHIIOKEHUS IS IIKOJIBHUKOB MO T'eOMETpuu. B mpuioxeHun
COZEP)KHUTCSL CIIPaBOYHAs O T'EOMETPUYECKUX Gurypax, (GpopMmyibl Ui pacueToB; ecTb
BO3MOKHOCTB BBIOOpa BUJa (pUTYpBI, POPMYIIBI, BBOJIA HCXOTHBIX JAaHHBIX.

®opma npeacTaBieHus pe3yabTara:
Brinonnennoe 3aganue, otyeT o padore.

Kputepun onenku:

Otnuuno - [lpaBunbHO pa3paboTaH aNTOPUTM peau3alliy Uil PEIICHHs 3aJad, MakKeT
HpI/IJ'IO)KCHI/HI COOTBCTCTByeT OCHOBHbBIM Tpe6OBaHI/I$IM HpO@KTI/IpOBaHI/Iﬂ HpHHO)KeHHﬁ, HpI/IJ'IO)KCHI/Ie
pa3paboTaHO COTJIACHO MAaKeTy, MPUJIOKEHHUE PEIIaeT MOCTaBIECHHYIO 3a/1auy, BBHIIIOJIHEHA OTJIaJIKa
158 TGCTI/IpOBaHI/IC HpI/IJ'IO)KeHI/ISI JUJISA paBHHqHLIX BapI/IaHTOB BXOJIHBIX HapaMCTPOB. COCT&BJ’ICH
KpaTKuil OoTuéT, coaep Kallvil ONHUCAaHHWE TMpoIlecca CO3JAaHUs W OTJIAJKH Mpoekra. Pabora caana
MPEno/1aBaTelo.

Xopoio - PazpaboTaHHBIN alTOPUTM peaTu3aliy PEIIeHUs 3a/1a4i UMEET He3HAUYUTEIbHbBIC
OI_HI/I6KI/I, MakKeT HpI/IJ'IO)KeHI/ISI COOTBeTCTByeT OCHOBHBIM Tpe6OBaHI/I5IM HpO@KTI/IpOBaHI/IH
MIPUJIOKEHUN, TIPHIIOKEHUE pa3pabOTaHO COTJIACHO MAKETY, MPHUJIOKEHUE PEIIaeT MOCTABICHHYIO
3a/1ayy HE COBCEM TOYHO, BBITIOJHEHA OTJIAJKa M TECTUPOBAHWE TPWIOKEHUS JUISI Pa3TMIHBIX
BApUAHTOB BXOJHBIX mapaMeTpoB. CoCTaBIEH KpaTKUW OTUET, COJEpKAIlMi OMUCaHWEe Ipoliecca
CO37aHUs U OTJIAJIKK MpoekTa. PaboTa cnana mpemnoiaBarento.

VYnoBnerBoputenbHO - Pa3paGoTaHHBIA alrOpUTM peaau3aluyi PEIICHHS 3aJadyd HUMeeT
3HAYMUTEJIbHBIC OMMUOKA WM HE JI0 KOHIIA peayiu3yeT PEIICHUE 3aJa4M, MAKET MPHIIOKECHHS TUIOXO
COOTBETCTBYET OCHOBHBIM TPEOOBAHMAM ITPOCKTHUPOBAHUSI MIPUIIOKEHHH, MPUITIOKEHHUE pa3paboTaHO
COTJIACHO MAaKeTy, MPUJIOKCHHE pEIIaeT TOCTABICHHYIO 3a7ady HE TOJHOCTBIO WM HE TOYHO,
BBITIOJTHEHA OTJIAJIKA W TECTHPOBAHWE TPUIIOKECHHS JUIsl PA3JUYHBIX BApPUAHTOB BXOJHBIX
napameTpoB. COCTaBJIeH KpaTKUl OTYET, COAEp Kalldii OMUCAHUE Tpoliecca CO3JaHus U OTJIAJAKU
npoekTa. PaboTta cmana mpemnoiaBarelnto.

HeynoBierBopuTeabHO - paboTa HE BBITIOJIHEHA.
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JlaGopaTopnas padora Ne 13 MHTerpanus MoayJisi B HHGOPMALMOHHYIO CHCTEMY

Hesb: 3akpernseHre MPaKTHYECKHX HABBIKOB Pa3pabOTKH M OTIAJKH IOJIb30BATEILCKUX
IIPUJIOKEHUH C UCIIOJIB30BAHUEM MOJYJIEH, UX UHTETpalys B CUCTEMY.

Boinosinus padorty, Bl Oyaere:

ymemp:

- paboTaTh C MHCTPYMEHTAILHBIMHU CPEICTBAMH 00pabOTKK WH(POPMAIINH;

- HCII0JIb30BaTh COBPEMEHHOE NPOrpaMMHOE 00ECIIEUEHUE;

-p€liaTh IMPUKIAAHBIC BOIIPOCHI MPOrpaMMHPOBAHUA M A3bIKa CHCHAPUCB IJId CO3daHUA
Mporpamm;

- CO3/1aBaTh U YNPABIATH MPOEKTOM MO pa3pabOTKe MPHIIOKEHUS;

- HCIOJIb30BaTh S3bIKU CTPYKTYPHOT'O, OOBEKTHO-OPUEHTHUPOBAHHOTO MPOrPAMMHUPOBAHUS U
sA3bIKa CUCHAPUCB MJIA CO3JaHUS HC3aBUCHUMBIX ITPOrpamMm,

MarepuanbHoe o0ecrieyeHnne:

[lepconanbubiii komnbioTep, Visual Studio Code
3ananue:

1. Pazpabortarh TOTOJHUTETBHBIN MOJYJIb ISl CBOETO MIPHIIOKEHUS.

2. HVHTerpupoBaTh MOJYJIb B CHCTEMY, BBITIOJHUTH €T0 OTJIAJIKY ¥ TECTUPOBAHUE.

3. CocraBHTb B IEKTPOHHOM BHJIE OTYET O padoTe.

4. Cpatb BBIIOJHEHHYIO PabOTYy.

Kpartkue Teoperudeckue cBeleHUs:

Mooynas - 3T0 4acTh MPOrpaMMbl, KOMIUIUPYEMBIA OTAECIBHO OT OCTAJIBHBIX €€ YacTeil.
IMeHHO BO3MOXKHOCTbh pa3/eidbHOW KOMIMJISUUM U SBJISETCS OCHOBHBIM MPEUMYIIECTBOM
Moaynen. Ilpocreiimas MOIyJIBbHOCTh HPOrpaMMbl MOXKET JOCTHraThCs 3a CUYET MPUMEHEHUS
npouenyp U QyHKIMA, OJHAKO 3TOTO HE BcerAa AocTaToyHo. OHAKO COBPEMEHHBIE TEXHOJIOTHU
MIPOrpaMMHUPOBaHUS TPEOYIOT BOZMOKHOCTH HE3aBHCUMOM pa3pabOTKU MPUIIOKEHHS KOJIEKTHBOM
pa3paboTunkoB. [103TOMy OOBIYHO MPHIIOKEHUE IETUTCA Ha MHOXKECTBO (haiiyioB, TaK Ha3bIBAEMBIX
«mopyJiei». Heckonbko MOMyJiel, SBISIONIUXCS COCTAaBHBIMU YacTSAMH OJHOM MPOTrpaMMbl,
00BETUHSIOTCS B OMOIHOTEKY .

MonynbHas cucTemMa COACPKUT paj MPEUMYIIECTB, CPEIU KOTOPHIX MOXHO BBIICITUTH:

1. Vno6nas mompnepkka (Maintainability): Ilo ompeneneHuio, XOpommuid MOIYJb SBISETCS
CaMOJIOCTaTOYHBIM. XOPOILO CIPOEKTUPOBAHHBII MOMIYJIb MPU3BAH YMEHBIIUTh 3aBUCHUMOCTHU
yacTed Bamieil KoJoBOM 0a3bl HACKOJIBKO 93TO BO3MOXKHO, YTOOBI OHa MOrja pacTH U
COBEpIICHCTBOBATHCS HE 3aBUCUMO JIPYT OT Jipyra. OOGHOBUTH OJMH MOJYJIb TOpa3zo Mpolle, Koraa
OH OTJEJIEH OT IPYTrUX 4acTeu Koza.

2. TlpoctpanctBa umén (Namespacing): B JavaScript mepeMeHHbIE KOTOPbIC HAXOSATCSA 3a
npenenamMu (YHKIMI BEPXHEro ypOBHS CUMTAIOTCA TJI00ANBbHBIMU (KaXKIBI MOXET MOJIY4YUTh K
HuM noctyn). [losromy odennb pacrnpocTpaHeHo "3arpsi3HeHHE HPOCTpaHCTBa MMEH (namespace
pollution)", rae coBepuIEHHO HE CBS3aHHBIM MEXIY COOOM KOJ, CBS3BIBAIOT TJ100AIbHbBIE
nepemenHble. COBMECTHOE HCIOJb30BAHUE TI00ATBHBIX MEPEMEHHBIX B KOJE, KOTOPBIM MEXIy
co00if He CBSI3aH SBISETCA CYIIECTBEHHBIM HEIOCTATKOM MPHIIOKEHHUs. MOAylIH MO3BOJISIOT
n30exarh 3arpsA3HEeHUs TI00aTbHOTO MPOCTPAHCTBA UMEH, MyTEM CO3JaHUS MPUBATHBIX
MIPOCTPAHCTB TSI IEPEMEHHBIX.

3. [ToBTopHOe wmcmonb3oBanue (Reusability): Bo3moxHOCTE NPUMEHSTH  ykKe
CYILIECTBYIOIINE MOJYJIH B HOBBIX MPOEKTAX.

Ilopsinok BbINOJHEHHS PadOTHI:
1. O3HaKOMHTBCS C TEOPETUYECKHM MATEPUATIOM.
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2. PazpabGorare ansi CBOEro MPWIOKEHHUS MOAYJb, PEAIN3YIOMMKA HOBYIO (YHKLHUIO
(caMOCTOSITETHHO ~TPOAYMaTh BO3MOKHBIE BapUaHTHI, JOMOJHSIONME (PYHKIHMOHA
MIPUIIOKEHMUS).

3. HuterpupoBarth MOIyib B TPWIOKEHHUE, BBHINOIHUTH OTIAJKY, MPOTECTUPOBATH paboTy
MPUIIOKEHHUE HA HECKOJIBKUX TECTOBBIX MpuMepax. OLeHUTh padboToCIIOCOOHOCTh MOIYJIA.

4. CocTaBUTh KpaTKHil OTYET, COAEpIKAIMIA OMMCAHNUE IIPOLIEcca CO3JaHUs U OTJIAIKU ITPOEKTA.

®opma npeacTaBieHus pe3yabTara:
Brinonnennoe 3aganue, otyeT o padore.

Kpurepuu onenkn:

Otnuuno - BeiOpanHas mnsi peanu3anud B MoIyJie (YHKUUS AONOJHIET (DyHKIIHOHAI
MIPUJIOXKEHUS, SIBJIIETCS MOJIE3HON; MPaBUIbHO pa3paboTaH aITOPUTM pealin3allii MOIYJIS; MOAYJIb
MHTETPUPOBAH C CHCTEMY. BBINIOJIHEHA OTJIaJKa W TECTUPOBAHHE MPUIOKEHUS Ul Pa3IMUHBIX
BApUAHTOB BXOJHBIX MapameTpoB. CocTaBiieH KpaTKUi OTUET, coAep Kallluil OMMCaHUE Ipoliecca
CO3/1aHHUsA U OTIAAKH npoekTa. Pabora ciana npenogaBartestto.

Xopomo - BeiOpanHas uisi peanu3aiiid B Mojysie (QYHKIHS JOMOJHSIET (DYHKIIMOHAI
MIPWIOXKEHHUS], ABJIAETCS IOJIE3HOW; aNrOpUTM JUI pealu3aluu MOJIYJss MMEET OMMOKU; MOIYJb
MHTErPUPOBAH C CHCTEMY. BBIMIOJIHEHA OTJIAJKa UM TECTHUPOBAHUE MPWIOKEHHS JUIS Pa3TUUHbIX
BApUAHTOB BXOJHBIX MapaMeTpoB. CocTaBlieH KpaTKUil OTUET, coAep Kallliuii OMUCaHUE Ipoliecca
CO3/1aHus U OTNAAKH npoekTa. Pabota caana npenogasartesto.

VYnoBnerBopuTenbHO - BpiOpanHas A peanu3ali B MoayJie (QyHKUIHS He SBIsSETCS
JIOTIOJIHEHUEM K YK€ CYIIECTBYIOIIEMY MPWIOKEHHUIO; aITOPUTM Ul pealiu3allud  MOIYJIs
COJIEP’KUT CYIIECTBEHHbIE OLIMOKH; MOIYJIb MHTETPUPOBAaH C CHCTEMY; BBINIOJHEHA OTJIaJKa U
TECTUPOBAHUE MPUIIOKEHUS JUISl pa3IMYHBIX BAPMAHTOB BXOJHBIX MapaMeTpoB. CocTaBieH KpaTKUi
OT4€T, COAEp)KAIlMi ONMCAHME IIpolecca CO3JaHMd M OTIaaku Mpoekra. Pabora caaHa
IIPEINO1aBaTeINI0

HeynosnerBopurenbHO - paboTa He BBIIOJIHEHA.
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JlabopaTopnasi pa6ora Ne 14 IlporpammupoBanne o0MeHa COOOLIEHUSIMH MeKAy MOAYJISIMH

Henb: 3akperyieHUEe MPaKTUYECKUX HABBIKOB pa3pabOTKM U OTIAAKH I10JIb30BaTEIbCKUX
IIPUJIOKEHUH C UCIOJIb30BAaHUEM MOJYJBHOM CTPYKTYPBl U OpraHU3alus B3aUMOACUCTBUS MEXIY
MOZYJISIMH.

Boinosinus padorty, Bl Oyaere:

ymemp:

- paboTaTh C MHCTPYMEHTAIEHBIMHU CPEICTBAMH 00pabOTKK WH(POPMALINH;

- HCII0JIb30BaTh COBPEMEHHOE NPOrpaMMHOE 00ECIIEUEHUE;

- CO3/1aBaTh U YNPABIATH MPOCKTOM MO pa3pabOTKe MPHIIOKEHUS;

- HUCIIOJIB30BAaTbh A3BIKH CTPYKTYPHOIO, 06’I)€KTHO-OpI/IeHTI/IpOBaHHOFO ImporpaMMHupOBaHuAg U
A3bIKa CUCHAPUCB MJIA CO3JaHUsS HC3aBUCHUMBIX ITPOrpamMm,

MarepuajibHoe o0ecnieyeHue:

[MepconanbHblil KommbroTep, Visual Studio Code

3ananue:

1. Pa3pabGortate Momynb ais mpuinoxeHus «KambKynasTop», peaqu3yromuid CTaTUCTUYECKHUE

byHKIIH.

2. BBITIOJHUTE OTIAJIKy TIPHIIOKEHUS C HOBBIM MOYJIEM, IPOTECTUPOBATE €T0 padoTy.

3. CocTaBuUTH B 2JIEKTPOHHOM BHJI€ OTUET O padoTe.

4. Chath BBITIOJIHEHHYIO padoTy.

KpaTkue Teopernueckne cBeeHHs:

Jlig Ttoro, yToOBl MOAYIH «BUIEIW» KOJ APYT Apyra B JavaScript cymiecTByeT omepanus,
HazbIBaeMasi UMHOPM.

Hamnpumep, cymectByer moayib ¢ umeHeM "math.js":

const pi = 3.14;

const e = 2.718;

const square = (X) => {
return X * x;

}

const surfaceArea = (r) => {
return 4 * pi * square(r);
Y
Jlnst Toro, 4roObl MMIIOPTUPOBATH ATOT MOIYJIb B (ailin «primer.js»yHeoOX0IuMo CaeaaTh
ciaeayuiec:
import { surfaceArea, square } from "./math.js’;

const surfaceOfMars = surfaceArea(3390);

const surfaceOfMercury = surfaceArea(2440);

const yearSquared = square(2017);

KiroueBoe ciioBo import, 3aTeM CUCOK TOTO, YTO MBI XOTHM B (PUTYpPHBIX CKOOKax, a 3aTeM
Ha3Banue moxayns. Daiin math.js HaxoauTCs B TOW ke JUPEKTOPUH, YTO U TEKYILIHH, MOITOMY
"Touka-ciem" roBOPUT UHTEPIIPETATOPY CMOTPETH B TEKYILEH JUPEKTOPHH.

ITpu sToM Moaynb "math.js" 1oKeH IKcnopmupoeams NaHHbIE:

export const pi = 3.14;

export const e = 2.718;
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export const square = (x) => {
return X * x;

}

export const surfaceArea = (I‘) => {
return 4 * pi * square(r);

h

B nanHoM npuMepe Mbl 3KCITIOPTUPYEM BCE.

Mpbl MoOXeM MOMETUTH Jit000e OOBSABICHHE KaK 3KCIOPTHpyeMoe, Oyab TO IMEpEeMEHHasd,
(GYHKIMS WK KITacC. pa3MecTHB EXPOrt mepes HuM.

Bossparumcs k "primer.js". JlomycTuM, Mbl XOTHM HMIIOPTHPOBATh YTO-TO €Ilie. Mbl MOXeM
MpOCTO 10OABUTh HA3BAHUS B CITUCOK:

import { surfaceArea, square, pi, € } from './math.js’;

WNnum mmmioptupoBate BCE cpasy:

import * as mathematics from './math.js';

B 3TOM Citydae MbI UMITOPTHPYEM BECh MOJYJIb M JaeM eMy Ha3BaHue "mathematics”. Temeps
y Hac ecTh JOCTYIl KO BCEMY 3KCIIOPTUPOBAHHOMY M3 MOJIYJs math, HO HaM HYXHO coclaThCsl Ha
Bc€ 7TO Yyepes Ha3BaHMe "mathematics" TakuM criocobom:

import * as mathematics from './math.js’;

const surfaceOfMars = mathematics.surfaceArea(3390);

const surfaceOfMercury = mathematics.surfaceArea(2440);

const yearSquared = mathematics.square(2017);

Yacto TpebOyeTcss 3KCHOPTUPOBATH M3 MOIYJA 4YTO-TO OnaHO. CyIIECTBET CHEIUaTbHBINA
MEXaHU3M, KOTOPBIH Ha3bIBACTCS "AKCHOPT MO-yMOJTYAHUIO" W Bbl MOXKETE€ AKCHOPTUPOBATH C
MOMOIIBI0 HEr0 TOJIBKO YTO-TO OJHO. HO 3KCHOpTUPOBaHHYIO MO YMOJYAHHUIO BEIlb MPOIIE
UMIIOPTUPOBATh.

const pi = 3.14;

const e = 2.718;

const square = (X) => {
return X * x;

}

const surfaceArea = (r) => {
return 4 * pi * square(r);

Y

export default surfaceArea;

HpOCTO HaITMIIMTC KOO, KaK 06BI‘IHO, oe3 CIICIUAJIbHO YKAa3aHHBIX 3KCIIOPTOB, 4 B KOHIIC
BoimonuuTe "export default «ums skcmoprupyemoro siemMeHTa». B 1aHHOM ciydae MBI
skcropTupyeM dyrkmuto surfaceArea.

I/IMHOpT MMO-YMOJIYaHHUIO BBITJIAANUT TaK:

import surfaceArea from './math.js’;

const surfaceOfMars = surfaceArea(3390);

KpOMe OMNHCAHHBIX BO3MOXKHOCTEU OKCIIOPTUPYHOINUEC W HMIIOPTHPYIOIUC MCXAHU3MBI
BKJIIFOYAKOT OombIIe (byHKI_II/IOHaJ'IBHOCTI/I, BpoOJC U3MCHCHUA Ha3BaHUU B mnmponecce
HUMIIOPTUPOBAHUS, MHOXKXCECTBO THUIIOB 3KCIIOPTA U3 €AUHOTO MOAYJIA U APYTOC.
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HOpﬂ)IOK BbIIIOJTHCHUSA paﬁoTbI:

1. O3HaKOMHTbHCS C TEOPETUUECKUM MATEPUATIOM.

2.  Pazpaborare Momynb s nmpuioxkeHus «KaabKynsTop», peanu3yromuil cTaTUCTHYECKUe
GbyHKIHU.

3. OcymecTBUTh UMIIOPT U SKCIIOPT MOIYJISL, U €T0 OTJACIBHBIX (QYHKIUH B IPHIIOKECHHE.

4.  BbIIONHWUTH OTJIAAKY NPUIOKEHUS C HUMIOPTUPYEMBIMH U  3KCHOPTHPYEMBIMU
3JIEMEHTaMU, IPOTECTUPOBATH €ro padoTy.

5. CocTaBuTb B 3JIEKTPOHHOM BHUJE OTYET O paboTe.

6.  CuaTh BBHITIOJHEHHYIO PaboTy.

®opma npeacTaBieHus pe3yabTara:
Brinonnennoe 3aganue, oT4eT o padore.

Kpurepuu onenku:

OtnnuHo — Co3aHHBI MOAYJb peain3yeT paboTy CTaTUCTUYECKUX (YHKIUH,; MPaBUIbHO
pa3paboTaH alroOpuUTM HMMIIOPTA U 3KCIOPTA MOIYJSA U ero (yHKUUN B NPUIIOKEHHE; BBIITOJHEHA
OTJIa/IKa M TECTUPOBAaHUE MPWJIOKEHHUS JUIsl Pa3linyHbIX BapuaHTOB. COCTaBJIEH KpaTKUM OTYET,
coJIep Kallliil onucaHue Mpoliecca Co3/1aHus U OTIaJKu npoekta. PaboTra caaHa mpenojaBaTelnto.

Xopomo - Co3naHHBIA MOIyJb peanu3yeT padoTy He BCEX CTAaTUCTHMUECKUX (PYHKUMH, B
Ipolecce MMIIOPTa M O3KCIoOpTa MOAyJIs M ero (GyHKOUMM B NPUIIOKEHUE JIOMYLICHBI
HE3HAYUTeNIbHbIE OIMMOKM; BHINOJHEHA OTJIaJKa M TECTUPOBAHME MPHIIOKEHUS I Pa3IMYHBIX
BapuaHTOB. COCTaBJeH KpaTKHil OTUET, COACp KAl ONMUCaHWE TMpoIecca CO3JMaHUS W OTIAIKU
npoekTta. Pabora ciana mpenoaaBaresio.

VYnoBnerBoputenbHO - CoO3AaHHBI MOAYNb pealu3yeT padoTy HE BCEX CTATUCTHUYECKUX
GyHKIMH Wi QYHKUMU pabOTar0T HENPaBUIBHO, B IMPOLIECCE UMIIOPTA M SKCIOPTa MOIYJIS M €ro
(GYHKUIMI B IPUIIOKEHHUE JOMYIIEHBI 3HAUNTENIbHbIE OIIMOKH; BBIIIOJHEHA OTJIa/IKa U TECTUPOBAHUE
INPUIIOKEHUS Ul pa3ivuHbIX BapuaHTOB. CoOCTaBlIE€H KpaTKUM OTYET, coJepKallluii onucaHue
Ipolecca Co3laHus U OTJIaJKU MpoekTa. PaboTa ciaHa npenoaaBaTelto.

HeynonerBopurenbHO - paboTa He BBIINOJIHEHA.
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JladopaTopHas padora Ne 15 Opranusanus ¢aiijioBoro BBoa-BbIB0JIa JaHHBIX

Heub: 3akpersieHne MPaKTHYECKHX HABBIKOB Pa3pabOTKU M OTIAJKH IOJIb30BATEILCKUX
MPUIIOKEHHUN C OpraHu3anueil GpaiaoBoro BBOJa-BbIBOIA TAHHBIX

Boinosainus padorty, Bel Oyaere:

ymemp:

- paboTaTh C MHCTPYMEHTAIBHBIMHU CPEICTBAMH 00paboTKK WH(POPMAIINH;

- OIPEISNIATh 3a/1a49M JIIs TIOMCKa WH(OpMAIIHK;

- OTIpEe/ICNATh HEOOXOAMMBIE UCTOYHUKH HH(POPMALIUY;

- 4YyTarb, IIOHHUMATh MU HaXOIUTh HCO6XOI[I/IMI>IG TCXHUUYCCKUC OAHHBIC W HWHCTPYKOHUU B
PYKOBOJCTBaX B JIIOOOM JIOCTYITHOM (hopmare;

- CO371aBaTh M YIIPABIIATH TPOSKTOM I10 Pa3pabOTKe MPUIOKCHHUS,

MarepuanbHoe obecrnieyeHue:

[lepconanbubiii komnbroTep, Visual Studio Code

3ananmue:

1. Co3nath TEKCTOBBIN JOKYMEHT, COJAEp KaIINA CIIpaBOYHYI0 HHGOpMAIUIO 00 OpraHu3alnuu

¢aitmoBoro BBo1a-BeIBO/Ia CpeAcTBaMu JavaScript.

2. Cozmate HTML n0KyMeHT, TIpEICTaBIISIFOIINA HAWICHHYIO CIIPABOYHYIO MH(POPMAITUIO B

BUJE TAOJINII.

3. CocTaBuUTH B 2JIEKTPOHHOM BHJI€ OTUET O padoTe.

4. Cnath BBITIOJIHEHHYIO padoTy.

KpaTkue Teopernueckne cBeeHHs:

JavaScript mpenocrainser kinacc File, KoTopblil 1aéT MPUIIOKEHUIO BO3MOKHOCTD 3aIHCHIBATh
B (aiJIoBOM cUCTeMe cepBepa. ITO UCMONIB3YeTCs id TeHepanuu nmoctossuaeix HTML-daitnos u
xpaHeHus: uHdopmaiu 6e3 ucnosb3oBanusa cepBepa b/l. OaHUM U3 BOXHEWIIUX TMPEUMYIIECTB
xpaneHus uHdopmaimu B (aitie BMecto JavaScript - 0OBEKTOB SIBISETCS TO, YTO HMHGMOpMAITUS
COXpaHseTcs Jake P OTKa3e cepBepa.

Cosoanue File-Obvexma

UtoObI co3maTh 3K3eMInIsip kiacca File, mcronp3yiiTe crangapTHBIA cuHTakcuc JavaScript
JUI CO3JaHUsI OOBEKTa:

fileObjectName = new File("path™);

3nech fileObjectName s1o uMms, mo KoTopomy HaeT obpalienue K ¢aitny, a path ato mosHbII
myTh K ¢ainy. DTOT MyTh IOJDKEH OBITh yKazaH B (opMmaTe cepBepHOU (ailyloBOM CHCTEMBI, a HE
URL.

Bbl MoskeTe 0T0Opa3uTh uMs (aiina, ucrnonas3ys Gynkuuio Write ¢ File -o0bexToM B KadecTBe
aprymenTta. Hanpumep, cieayromnuii onepatop BEIBOIUT UM (aiina:

x = new File("\path\file.txt"); write(x);

Omxkpwvimue u 3akpvimue Patina

[MTocne co3nanus File -o6bexTa Bbl MOXKeTe HCIONB30BaTh METO OPEN Ui OTKPBITHS (aiiia
Y YTE€HHUA U 3anucu. MeTos OPeN uMeeT CIeay IO CHHTAKCUC!

result = fileObjectName.open("mode");

DTO MeTOI BO3BpAIlaeT true, ey omepallys Mpoliia ycneHo, u false B unom ciayuae. Eciu
(aiin yxe OTKPBIT, ONepanus TepIuT HeyIaqy, 1 OpPUTHHAIBHBIN (aill 0cTaéTCsi OTKPHITHIM.

[Tapametrp mode 3T0 cTpoka, crenUpHUIUpPYIONAsh PEXKUM OTKpbITHs (aitma. B Tabmuie
OTIHMCAHBI 3TH PEKUMBIL.

Korna npunoxenue 3akaHUYMBaeT UCMOIb30BaHHE (haiiima, OHO MOXKET 3aKpBITh €r0, BHI3BAB
metoj close. Ecnu daiin He oTKpbIT, ClOSE TepnuT Heyaauy.
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bnoxupoexa Patinos

Yacto nmoctyn KO MHOTMM IPWJIOXKEHUSM MOTYT BBINOJHATh OJHOBPEMEHHO MHOIME
I10JIb30BATENH.

UtoObsl  mpenoTBpaTtuTh  Momudukanuio  (daima  OJHOBPEMEHHO  HECKOJIBKUMU
MOJIb30BATEIISIMH, MCIIOJIB3YHTE OJMH U3 MEXaHMU3MOB OJIOKMPOBAHUS, MPEIOCTABISIEMBIX CITY>KOOH
Session Management Service. Eciu oauH mosib30BaTeb 0JOKUPOBaAN (ailii, Ipyrue Nmoiab30BaTesn
MIPWJIOKCHUST JTOJDKHBI KIaTh, Moka (aiin He Oyaer pazbnokupoBaH. B obmem 310 03Havaer, 4To
lock momkHa npe/iecTBOBaTh BCeM (haiiIoBBIM OMEPAIUsIM; [TOCIIE BBITOIHEHHS ONEPaIii JOJHDKHO
BBINIOTHATHCS UNlOCK (pa3biiokupoBanue).

Ecimu TONMBKO OJHO TPHIIOKEHHE MOXKET MOAM(UIIMpOBaTh MaHHBIA (ain, Bel moxere
MoJTy4yaTh OJIOKMPOBKY B 00BeKTe project. Eciiu Oonee uemM 0HO MPHIIOKEHHE MOKET UMETh TOCTYII
K OZJHOMY U TOMY ke (ailry, moyrydaidite OJOKHUPOBKY B OOBEKTE SEIVEr.

Hanpumep, y Bac co3nan ¢aiin myFile. 3arem Bbl MoxkeT ncnosnb3oBath €ro Tax:

if (project.lock()) {

myFile.open("'r");

Il ... ¢paiin ucnonvzyemces ... myFile.close();

project.unlock();

}

Taxkum 00pa3om, TOJBLKO OJUH TOJIb30BATENh MPUIIOKEHUS MOXKET U3MEHATH (ailil B JaHHBINA
MOMEHT BpeMmeHH. [l Oosee TOHKOro ympaBieHHsl OMOKupoBKOMl Bbl Moxere cosnate Bam
COOCTBEHHBIN dK3eMILISIp Kiacca LOCK ist yrpaBiieHust JOCTYIIOM K JaHHOMY (aiiy.

Knacc File mMeeT HeCKOIBKO METOIOB, KOTOPbIE MOYKHO HCIIOJIb30BaTh IMOCIEC OTKPBITHS
(aiina:

o IlosurnmonupoBanue: SetPosition, getPosition, eof. Dro Meromsl IS YCTaHOBKH U
MOJIy4eHHUs TEeKyIeH MO3UIUHU yKa3zaTelsl B Qailie u A onpeseneHusi, He HaXOIUTCs JIH
yKazaTellb B KOHIIE (aiia.

e Urenue u3 (aiina: read, readln, readByte.

e 3ammcsk B daiin: write, writeln, writeByte, flush.

e Konsepramuss gBomunoro u TekcroBoro (Qopmaros: byteToString, stringToByte.
KouBepTHpyIOT 0JJTHO YHCIIO B CUMBOJ U HA00OPOT.

e Uudopmanmonnsie wmetomel: getLength, exists, error, clearError. Jlins momydeHus

uHdopmanuu o Qaiine 1 JUIsl MOTYYSHHs] U OUUCTKHU error-craryca.
OTU METO/Ibl OMHMCAHBI B MOCIEAYIOMINX pa3esax.
Iopsinok BbINOJIHEHHSI PadOTHI:
O3HaKOMUTBCS C TEOPETUYECKUM MaTePUATIOM.
Haiitu nadopManuio o pexxumax I0cTymna K dainam.
Haiitu nadopmanumro o pabore meroaoB kinacca File
Ucnone3ys wmeroabl paboTel ¢ Qaitmamu JavaScript cozmate HTML  nmokymenr,
MIPEJICTaBJISAIONINI HAlICHHYIO CIIPAaBOYHYI0 HH(POPMAIUIO B BUJIE TAOJHII.
CocTaBUTH B 2JIEKTPOHHOM BHJI€ OTUET O padoTe.
Crnatb BBINOIHEHHYIO padoTy.

el A

o o

dopma npeacTaBjieHus pe3yJbrara:
BrimonnenHoe 3a1anue, TEKCTOBBIN (aiinl, oT4eT o padore.

Kputepun onenkn:

OtnuyHO - HaiieHa Bcs HeoOXxoauMas crhpaBouHass HHQopmauus; chopmupoan HTML
JOKYMEHT, MpPEeACTaBIAIOIUNA HHPOpPMaLHI0 B TpeOyeMOM BHJIE; C/ENaH OTYET O BBIMOJIHEHHOH
pabote paboTa caHa mpernoiaBaTelto.
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Xopormro - HaiiileHa He BCs HeoOXxoaumas cripaBouHas uHpopmarwst; chopmupoBan HTML
JOKYMEHT, NpPEACTaBISIOMUN HHPOpPMaLKI0 B TpeOyeMOM BHJE; CAETIaH OTYET O BBHINOIHEHHOU
paboTe paboTa caHa mpernoaaBaTelio.

VY I0BIETBOPUTENFHO — YacTUYHO HaijeHa HeoOXoaumasi CIpaBO4YHAs HHGOpMAIHS;
chopmupoBan HTML pokymeHT, mpeAcTaBIsOmuil WHGOpPMANKUIO, HO HE OPTraHU30BaHO
TaOJIMYHOE MPECTABICHNE; C/ICTaH OTYET O BHITOJIHEHHOW paboTe paboTa caaHa MpenoaBaTeo.

HeynosnerBopurenbHO - paboTa HE BHIIOJIIHEHA.
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JlaGopaTopuas padora Ne 16 Pa3paboTka MoayJieil SKCIIepPTHOI cUCTeMBbI

Heﬂb: O3HAKOMJICHUC C OCHOBaMM CO3JaHUSA OSKCICPTHBIX CUCTEM; 3aKPCIIJICHUC
MMPAKTUYCCKUX HABBIKOB p33pa6OTKI/I 1 OTJIAJKH IT1OJIb30BAaTCIIbCKUX HpI/IJIO)KCHI/Iﬁ

Boinosinus padorty, Bl Oyaere:

ymemp:

- paboTaTh C MHCTPYMEHTAIBHBIMHU CPEICTBAMH 00paboTKK WH(POPMAIINH;

- OIPEISNIATh 3a/1a49M JIIs TIOMCKa WH(OpMAIIHK;

- OTIpEe/ICNATh HEOOXOAMMBIE UCTOYHUKH HH(POPMALIUY;

- 4YyTarb, IIOHHUMATh MU HaXOIUTh H€O6XOI[I/IMI>IC TCXHUYCCKHUEC OAHHBIC W HWHCTPYKOHWHU B
PYKOBOJCTBaX B JIIOOOM JIOCTYITHOM (hopmare;

- CO371aBaTh M YIIPABIIATH TPOSKTOM I10 Pa3pabOTKe MPUIOKCHHUS,

MarepuanbHoe odecrneyeHue:

[lepconanbubiii komnbroTep, Visual Studio Code

3ananmue:

1. Pa3zpaboTaTh alropuT™M W peaM30BaTh MOJYJb JIJIi OpraHU3aIlldd IOJIb30BATEIIHCKOTO

B3aMMOJICHCTBHS C 3C.

2. CocTaBUTH B 2JIEKTPOHHOM BHJI€ OTUET O padoTe.

3. CraTh BBITOJHEHHYIO Pa0oTy.

KpaTkue Teopernyeckune cBeeHHS:

OcHoBHBIM HazHadyeHHEeM DC sBisieTCS pa3paboTKa MPOTPAMMHBIX CPEIICTB, KOTOPBIE TPH
pelIeHnH 3a/a4, TPYIHBIX JJIs YeJIOBEeKa, MOJy4yaroT pe3ysIbTaThl, HE YCTYIAIOLIUe 0 KaYyeCTBY U
3¢ GEeKTUBHOCTH PEUICHHUS, PEIICHUIM MOJTy4aeMbIM YeI0BeKOM-3KcrepToM. JC UCMONb3YIOTCS IS
pelIeHNs TaK Ha3bIBa€MbIX HEOPMAIN30BAHHBIX 3ajay, OOIINM JIJIsl KOTOPBIX SBJISETCS TO, UTO:

- 3a/1a4yu HE MOT'YT OBITh 3a/1aHBI B YUCJIOBOU (hopMme;

- IIeJIM HeNb3s BBIPA3UTh B TEPMHUHAX TOYHO ONpPEAETICHHOMN 11e1eBON (HyHKIUY;
- He CyUIIeCTBYET aJIFTOPUTMHUECKOTO PELIECHHS 3aa4u;

- €CIIM aITOPUTMHUYECKOE PEILIEHUE €CTh, TO €ro HEJb3s HUCIOIb30BaTh U3-3a

- OrpaHMYEHHOCTHU PECYpCOB (BpeMsi, MaMsTh).

Kpome Ttoro, Hedopmanu3oBaHHble 3adauyd OO0JAJAIOT OMIMOOYHOCTHIO, HEMOJIHOTOH,
HEOJIHO3HAYHOCTHIO UM IPOTUBOPEUMBOCTHIO KaK MCXOAHBIX JNAHHBIX, TaK M 3HAHWM O perraemMoin
3ajaue.

JKcnepmuaa cucmema - 3TO MPOTPAMMHOE CPEJICTBO, UCHOJB3YIOIIEEe IKCIEPTHBIC 3HAHUS
uig  o0ecrieueHus: BBICOKOO((EKTUBHOTO pelieHus HePOopMaIM30BaHHBIX 3aJad B Y3KOU
npenmMeTtHoi obiactu. OcHoBy DC cocrapinser 6a3za 3nanuii (b3) o mpeameTHON 001acTH, KOTOpas
HaKaIlJIMBaeTCs B Mpoliecce MocTpoeHus u skcruryatanuu JC. HakomneHue U opranu3anus 3HaHun
- BayKHeilee cBorMcTBO Beex IC.

[Ipu pa3paboTke IKCHEPTHBIX CUCTEM YaCTO MCIOIB3YETCS KOHIEHIHS ObICTPOro MPOTOTHIA.
CyTb €€ B cremyrolieM: MoHavyally CO3JaeTcs He SKCIepPTHAsl CUCTeMa, a €€ MPOTOTHUIl, KOTOPHIN
o0si3aH peliath Y3KMH Kpyr 3a7ad U TpeOoBaTh Ha CBOIO pa3pabOTKy HE3HAYUTEIbHOE BpPEMsl.
[IporoTun [OMKEH MNPOJEMOHCTPHUPOBATh MPUTOAHOCTh OyAyIIeH SKCIEPTHONH CHCTEMBI s
JaHHOW TIpeIMEeTHOU 00JacTH, MPOBEPUTH MPABHILHOCTh KOJUPOBKH (DAKTOB, CBS3EH U CTpaTeruit
paccyxaeHus skcnepra. OH Takke JaeT BO3MOKHOCTh MH)KEHEPY IO 3HAHUAM MpPUBIIEYh dKCIEpTa
K aKTHUBHOW pOJIM B pa3pabOTKe SKCIEPTHON CHUCTeMBbl. PazMep MpoTOTUIIA — HECKOJIBKO JECATKOB
MIpaBUIIL.

Ha ceromHsamHuili neHb CIOXKWIACH ONpeAeNCHHAss TEXHOJOTHs pa3pabOTKU HSKCIEPTHBIX
CHCTEM, BKJIFOUaloIIas 6 STaros:
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1. Unentudukamms. OnpenensiroTcs 3aladu, KOTOpbIe MOJyIekaT pemieHuto. lLmanupyercs
X0 pa3pabOTKH MPOTOTHIIA SKCHEPTHOW CUCTEMBI, OMPEICISIOTCS: HYXKHBIE Pecypchl (Bpems,
monu, 9BM u T.1.), UCTOYHMKK 3HAHUN (KHUTH, JOMOJHUTEIbHBIE CHEHUATUCTBI, METOAMKH),
MMEIOLIUECS aHAJOTMYHbIE IKCIIEPTHBIE CUCTEMBI, LIE€TIH (PAaCIPpOCTPAHEHUE OIIbITA, aBTOMATU3ALIMS
PYTUHHBIX ACHCTBUI W Jp.), KIacchl pemaeMblX 3afgad U T.1. Ha sToMm ke atame pa3paboTku
AKCHEPTHBIX CUCTEM IPOXOIUT U3BJICUEHUE 3HAHUM.

2. Konuenryanu3zanusi. BpigBIsieTcs CTPYKTypa TOJIYYEHHBIX 3HAaHMH O TPEAMETHOU
obmactu. OnpenensoTcs: TePMUHOIOTHSL, IEPEYCHb ITABHBIX MOHATHI U UX aTprOyTOB, CTPYKTypa
BXOJIHOM M BBIXOJHOM MH(pOpMaIuu, CTpaTerus NpuHATHS pemieHuil u T.1. KoHuenrtyanuzanus -
3TO pa3paboTka HEPOPMAaIBHOrO OMUCAHHS 3HAHMKH O TpeAMETHOH oOmact B Buae rpada,
TaOJMIIBI, TUArpaMMBbI JTHOO TEKCTa, KOTOPOE OTPAXKAET IJIaBHBIC KOHIICTIIINH U B3aUMOCBS3H MEXTY
MOHATHUSIMU NPEAMETHOMN 00J1acTH.

3. ®opmanmzammsa. Ha osrane Qopmanmzanuy Bce KIIOUEBBIC TOHSITHS W OTHOUICHHS,
BBISIBJICHHBIE HA JTale KOHIENTyalu3alllM, BBIPa)KalOTCd HAa HEKOTOPOM (OpPMAaJIbHOM SI3BIKE,
MPEeATIOKEHHOM (BBIOPAaHHOM) HWHXKEHEPOM [0 3HAHUSM. 37€Ch OH ONpENENseT, MOIXOIAT JIH
MMEIOIIUECS] MHCTPYMEHTAJbHbIE CPEJICTBA JJIsi PEIIEHUs paccMaTpUBaeMOW MpoOJIeMbl WIN
He00X0MM BbIOOp JPYroro MHCTPYMEHTApUS, UIIU TPEOYIOTCS OpUTMHANIbHBIE pa3pabOTKH.

4. Peammuzanusa. Co3gaercsi MPOTOTUI DKCIEPTHOM CHUCTEMBbI, BKIIIOYAIONIUN 0a3y 3HAHUU U
npyrue nojacuctembl. Ha maHHOM 3Tare mpUMEHSIOTCS CIENYIOINe HHCTPYMEHTAIbHbIE CPECTBA!
nporpaMMmupoBanue Ha OObIYHBIX s3bikax ([lackame, Cu w jgp.), mporpaMMUpOBaHHE Ha
CIIeIATM3UPOBAHHBIX SA3bIKAX, MPUMEHAEMBIX B 3a/auax UckyccTBeHHoro untemwiekta (LISP, FRL,
SmallTalk u ap.) u np. UerBepthlif 3Tan pa3pabOTKH 3KCIEPTHBIX CHUCTEM B KaKOH-TO CTENEHU
SBJISIETCA KIIOYEBBIM, TaK KakK 3/IeCh IPOUCXOJUT CO3JaHHME MPOTrPaMMHOIO KOMILIEKCa,
JIEMOHCTPHUPYIOIIETO )KU3HECTIOCOOHOCTh MOIX0/Ia B LIETIOM.

5. TectupoBanue. I[IpoTroTun mpoBepsieTcss Ha yIOOCTBO W aJ€KBATHOCTh HMHTEp(deicoB
BBOJIa-BbIBOJIA, I(PQPEKTUBHOCTh CTPATErMy YIPABJICHUS, KAaY€CTBO IPOBEPOUHBIX IMPUMEPOB,
KOPPEKTHOCTh 0a3bl 3HaHMH. TecTUpOBaHUE — 3TO BBISBICHHE OIMIMOOK B BBHIOPAHHOM IMOIXOJE,
BBISIBJICHHE OIMIMOOK B peaju3alud MPOTOTHIIA, a TAaKXKe BbIPAOOTKAa pPEKOMEHAALUN MO JTOBOJKE
CUCTEMBI 10 TPOMBIIIECHHOI'O BapUaHTA.

6. OnbiTHas 3Kcmyaranus. [IpoBepsercs NPUroAHOCTh SKCIEPTHON CUCTEMBI ISl KOHEYHBIX
nosib3oBareneil. [lo pe3ynpTaTam 3TOro 3Tana MOXKeT MOTpeOoBaThCsl CYIIECTBEHHA MOAU(PHUKAIIS
9KCIIEPTHON CUCTEMBI.

[Ipouecc pa3paOOTKU SKCIEPTHOM CHUCTEMBI HE CBOJUTCS K CTPOTOM MOCIEA0BATEIbHOCTH
MIEPEYUCIICHHBIX BBIIIE 3TAanoB. B xoxe paboT mpuxoauTcst HEOJHOKPATHO BO3BpalIaThCs Ha OoJee
paHHHME STamnbl U NepecMaTpuBaTh MPUHATHIE TaM perieHus. B cpeqHem Ha pa3paboOTKy KaskIOro
ATarna yxXoauT oT 2 J10 4 - X MecCAIIEB.

ApXUTEKTYpa SKCIEPTHON CUCTEMBI.

1. baza s3muanuii. CocraBnser ocHOBY OC, XpaHUT MHOXKECTBO (aKTOB M HaOOp MpaBuI,
MOJIyYEHHBIX OT HKCIEPTOB, U3 CHEHHMANBHON nuTepaTyphl. b3 oTnuyaercs oT 0a3bl JaHHBIX TEM,
yTo B 0asze JaHHBIX €AMHUIIBI UH(OPMAIMK MPECTABIAIOT cO00i HE CBSA3aHHBIE JAPYT C JPYroM
cBefeHus, GopmyIbl, TeopeMbl, akcuoMbl. B B3 Te e a1eMeHThI y)ke CBA3aHbl Kak MEXIy COOOH,
TaK U C MOHATHSAMU BHemHero mupa. Mudopmanusa B b3 - 310 Bce HeoOXxoauMoe [isi TOHUMAaHUS,
dbopMupoBanus U perieHus npoodaeMbl. OHA COAEPKUT JBA OCHOBHBIX AJIEMEHTA: (PaKThl (JTaHHBIEC)
U3 TMpeIMeTHOM o0JacTu W creuuaibHble HSBPUCTUKA WIM TPaBHIIA, KOTOPHIE YIPABISAIOT
UCMOJb30BaHMEM (DaKTOB NpPU pelIeHuH npoOieMbl. 3HaHUS MOTYT OBITh IPEICTaBIIECHBI
HECKOJIBKUMH CIIOCOOaMU: JIOTUYECKOM MOJIEINbI0, MPOAYKIUAMHU, (peiiMaMu U CEeMaHTHYECKHUMHU
CETSIMH.

2. Mawuna noeuueckozo evisooa (MJIB). I'maBHbiM B DC sBNsieTCS MalllMHA JIOTHYECKOTO
BBIBOJIa, OCYILECTBIISIONIAsA MOUCK B 0a3e 3HaAHMU Ui mosydeHus peumeHus. OHa MaHUNYJIMPYET
uHpopmanueit u3 b3, ompenenss B KakoM IMOpsAKE CIEAyeT BbISABIATH B3aUMOCBS3M U JeNaTh
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BBIBOIBI. MJIB wucmons3yrorcss Ui MOJCITUPOBAaHUS PACCYyX ACHUN, OOpabOTKM BOMPOCOB U
MOATOTOBKH OTBETOB.

3. Unmepghetic nonvzosamensn. IC comepkar S3BIKOBOM TPOIECCOP Ui OOIICHUS MEXITY
MOJIb30BATENIeM M KOMIIBIOTEPOM. OTO OOILICHWE MOXET OBbITh OpPraHMU30BaHO C IOMOIIBIO
€CTECTBEHHOTO $3bIKa, COMPOBOXKIATHCS TpadUKOMl HIM MHOTOOKOHHBIM MeHio. WHTepdeiic
MIOJTb30BATENS IOJDKEH 00ECTIeYNBATh JiBa PEKUMa paOOTHI: PEKUM MPHOOPETEHNUS 3HAHUIA U PEXKUM
pemeHus 3amad. B pexxume npruoOpereHus 3HaHUI SKcnepT odmaercs ¢ DC mpu MocpeTHUIECTBE
UHXeHepa 3HaHuil. B pexume pemenus 3amau OC i NOJIb30BATENs SBISETCS WIM IPOCTO
HOcuTelneM HMH(popManuu (CIPABOYHUKOM), HIJIM TIO3BOJISIET TMOJydYaTh PE3yJIbTaT U OOBSCHSAET
CIOCO0 €ro MOJYYeHHUs. DKCnepmyl TOCTABISAIOT 3HAHHUS B DKCIEPTHYIO CHCTEMY M OICHHBAIOT
MIPaBUJIBHOCTH MOJIYYaeMbIX PE3yJIbTAaTOB.

B pa3paboTke 3¢ y4acTBYIOT:

- MmxeHep MO 3HAHUSIM - CICIHAIMCT MO0 MCKYCCTBEHHOMY HHTEIUIEKTY, BBICTYIAIOIINMA B
pOJIM TIPOMEXKYTOUHOTO Oydepa Mex Iy dSKCriepToM U 0azoi 3HaHmid. [lomoraer s3xcnepTy BHISIBUTH
U CTPYKTYpUPOBATH 3HAHMUSI.

- IlporpaMmucTel pa3pabaTbiBalOT MPOrpaMMHOE OOECIeueHUE SKCIEPTHOM CHUCTEMBI U
OCYIIECTBIISIOT €r0 CONPSIKEHUE CO CPeoi, B KOTOPOI OHO Oy/eT UCIIOIb30BAThCA.

[Tonp30Barens - cnenUanuCcT NPeAMETHON 001acTH, JUid KOTOPOro IpeJHa3HayeHa CHCTEMA,
OOBIYHO ero KBaTH(UKAIMS HEIOCTATOYHO BBICOKA, W TOITOMY OH HYXKIAETCS B TOMOIIH H
MOJIJIEPIKKE CBOEH 1€ATEIHbHOCTH CO CTOPOHBI IKCIIEPTHOU CUCTEMBI.

[Ipu pazpaboTke CTPYKTYypHl 3¢ HEOOXOAUMO OOECIEUHTh pa3/iejieHue METOJOB CO3JaHUS U
XpaHeHus: MHQOpPMalMK O CTPYKTYpe U COACpKaHUM NPEIMETHOW O00JIacTH OT METOJIOB €€
00paboTKH.

B ympoméHHOM BHZE CTPYKTypy 3C MOXHO TMpEeACTaBUTh B BHUAE Habopa MOAyJEH,
peaM3yIONUX pa3IuyHbIe 3a/1a4H:

- Mopayne ynpapienus Oazamu 3HaHUW. J[aHHBI MOIyJIb peayiM3yeT IMOIb30BATEIbCKUM
uHTepdelic moctyna K 0a3aM 3HAHUW W TpeIHa3HA4YeH Uil paOoThl (BBITIOTHEHHUE Oleparui
co3laHus, MoauduKauuu W yJaleHus) ¢ (akraMd U TMpaBUIAMH, MPEJICTaBICHHBIMU B
00o6mennoM Buze. [Ipu 3ToMm mpaBuia u (HakThl MOTYT OBITh Kak aOCTPAaKTHBIMH (0Opa3Ilhl MPaBHII
1 (paKTOB), TaK M KOHKPETHBIMH (3K3EMILUTAPHI MpaBWI U (akToB). DaKTH U IPaBUiIA TPYIITUPYOTCS
COTJIaCHO WX TMPEAMETHOW KiaccuduKamuu, oopa3ys 0a3bl 3HaHUU U (POPMUPYSI TaKUM 00pazoM
cdepbl cBoero nmpuMmenenus. Kaxngas 6a3a 3HaHUN HMMeeT YHHKAJIbHOE UMSI U paccMaTpUBAETCS
KOMIIOHEHTOM B KauecTBE MpPEIOCTaBIIIeMONl UM (YHKIIMH, JIOCTYI K KOTOPOH OCYIIECTBISETCA
yepe3 yHU(UIUpOBaHHBIN HHTEpdelic KoMmoHeHTa. Moayib pa3paboTaH C HCHOJIb30BaHUEM
s3pikoB HTML, CSS, JavaScript u PHP.

- OIHUM U3 OCHOBHBIX MOAYyJed KOMIIOHEHTa NPOAYKLIHOHHOW HKCHEPTHON CHCTEMBI
SBJISETCS MPOJYKIIMOHHAs MalllMHAa BbIBOJA, OCYILECTBISIONIAsS TMPOLECC PACCYKIACHUS
(Jlormueckoro BbIBOAA) MO mpaBuiaM. Hambomnee panroHaNIbHBIM TMPEACTABISETCS peanu3alus
JAHHOTO KOMIIOHEHTa Ha OCHOBE YK€ HMEIOIIeiics MalluHbl BbIBOJA. B HacTosiee Bpems
CYILIECTBYIOT KaK KOMMEpYECKHe, TaK U CBOOOJHO paclpocTpaHseMble 000J0YKH MPOAYKIIMOHHBIX
skcniepTHbix cucteM (JESS [4], CLIPS [5], OPSS5 [6]), ¢ moMoIIpi0 KOTOPBIX MOXKHO Pean30BaTh
MEXaHHU3M PACCYy>KJICHHS Ha OCHOBE MPOIYKITUIL.

- Monayns cBsizu ¢ web-cepBucom. Peanusyet nonbs3oBarenbckuili uaTepderic nocryna k web-
CepBHCY SKCIEepTHON cuctembl. [lepemaer mammnHe BbIBOJA MAECHTU(UKATOP 0a3bl 3HAHHWM JIMOO
CIHCOK MpaBui U (pakToB B (popmMare MaIIUHBI BHIBOA.

- Monyne B3aumopaeiictBust ¢ bl — nmporpamMmuslii uHTepdeiic noctyna k bJ[. Peamuzyer
¢bysakuu coenunenus ¢ bJl, oroOpaxkeHus Bcex TabmMIl, JOCTyNMa K MX COJEPKUMOMY, a TaKkKe
BBITIOJIHEHUS] CTAHJAPTHBIX OMNEpaluid M 3ampocoB (noOaBieHUs, MoAU(DUKAIMM, YIAICHUS,
TIOKCKA).

IHopsinok BbINOJTHEHHS PadOTHI:
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O3HaKOMHUTBCS C TEOPETUYECKUM MaTEPHAIIOM.

2. Ha ocHOBe MHIMBUAYyaJIHOTO 3aJaHHs pPa3paboTaTth M CO3[AaTh MOJYJIb, HMO3BOJISIOIIUI
MOJIyYUTh OT CepBepa HabOp JaHHBIX B HEKOTOPOM (opMaTte ¢ OMHCAHUEM COCTaBa (JOPMBI.

3. PeamuzoBartek 3Ty (popmy, OCYIIECTBUTH BBOJ JAHHBIX M MEpeIaTh BBOJUMbBIC 3HAYCHHS HA

cepBep.

CocTaBuUTh B 2JIEKTPOHHOM BHJIE OTUYET O paboTe.

Cnatb BBINOJIHEHHYIO paboTy.

ok~

dopma npeacTrabieHus pe3yJbTara:
BrimonHeHHOE 3a/1aHue, TEKCTOBBIN (aiiil, oT4eT 0 paboTe.

Kpurtepuu onenku:

OTMyHO — MOJYJb pa3paboTaH M CO3JaH MO 33/JaHHI0, (popMa COOTBETCTBYET ONMCAHMIO,
BBOJ OCYIIECTBJICH, JAaHHBIC MEpPEIaHbl; ClIeNaH OTYET O BHINOJHEHHOW pabore pabora cmaHa
MIPEToIaBaTEeIIo.

Xopo1io - MOyJb pa3paboTaH M CO3JaH 10 33JaHNI0, C HE3HAYUTEIbHBIMA HETOYHOCTSIMH, B
¢dopme ecTh OmMMUOKH, BBOJ OCYIIECTBIICH, NAaHHBIE TEpENaHbl; CIAETaH OTYET O BBHIMOJHEHHON
pabote paboTa caHa MpernoaBaTeio.

VY IOBJIETBOPUTENFHO - MOMAYJIb Pa3pab0TaH YaCTHYHO WJIM HE COOTBETCTBYET 3aJaHHMIO,
OmMOKH comepkarcs B peanu3aimu (GOpPMBI, BBOJA, Iepenavye MaHHBIX, CAETaH OT4YEeT O
BBITIOJTHEHHOM paboTe paboTa caaHa MPerno1aBaTerio.

HeynosnerBoputenbHO - paboTa HE BHIITOJIHEHA.
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JladopaTopHas pa6ora Ne 17 Co3naHue ceTeBOro cepsepa M ceTeBOro KJIMeHTa.

Heab: nonydeHne MpakTUYECKOTO OIBITAa CO3JIaHHs CETEBOIO CEpPBEpa M CETEBOI0 KIMEHTA
cpencrBamu Node.js

Boinosainus padorty, Bel Oyaere:

ymemp:

- paboTaTh C MHCTPYMEHTAILHBIMHU CpPEICTBAMH 00pab0TKK NH(OPMAILINH;

- OCYUIECCTBIISATH BBIOOP MOJETH W CPEJACTBA IMOCTPOCHHS WH(OPMAIMOHHOH CHCTEMBI H
IIPOTrPaMMHBIX CPEICTB;

- MPOCKTHPOBATH M pa3pabaThIBaTh CUCTEMY I10 33/IaHHBIM TPEOOBAHUSM U CTHICIIH(PUKAIUSIM;

MarepuajibHoe o0ecnieyeHue:

[lepconanbubiit komnbroTep, Visual Studio Code

3ananmue:

1. Pa3zpaGoTtaTh anropuT™M M peaqu30BaTh MNPOTPaMMBI CO3JaHUSI CETEBOTO CepBepa H

CETEBOTO KJIMEHTA.

2. CocTaBUTH B 2JIEKTPOHHOM BHJI€ OTYET O padoTe.

3. CraTh BBITOJHEHHYIO Pa0oTy.

Kpartkue Teoperuyeckue cBeleHUs:

Node.js — 3T0 cepBepHas miardopma. OCHOBHas 3a/7a4a cepBepa — Kak MOKHO OBICTpee U
s dexTuBHEE 00padATHIBATH 3aIIPOCHI, MOCTYMAIOIINE OT KIIMEHTOB, B YaCTHOCTH — OT Opay3epoB.

Memoow

net.createServer ([options] [, connectionListener]) — Cosmaer noBbiii  TCP-cepsep.
Apryment connectionListener aBTOMaTHYeCKHM YCTaHABIMBACTCS Kak MPOCIYIIUBATEIb IS
COOBITHS «connectiony.

net.connect(options[, connectionListener]) — Merox ®abpuku, KOTOPBI BO3BpAIIACT HOBBIM
«net.Socket» 1 MOIKITIOUAETCS K YKa3aHHOMY apecy U TOpTY.

net.createConnection(options[, connectionListener]) — Mertogq ®abpuku, KOTOPBIA
BO3BpaIaeT HOBBIN «net.Socket» 1 mokIoUaeTcs K yKa3aHHOMY aipecy U TOpTYy.
net.connect(port[, host][, connectListener]) — Co3maer TCP-coeauneHnne ¢ MOPTOM Ha

xoctunre. Eciou mapametp host omymien, npennomnaraercs «localhost». Ilapamerp connectListener
Oyzer no0aBjeH B KadyecTBE MNPOCIyIIMBATENs JUIsl cOObITHS «connecty. Oto Meron dabpukw,
KOTOPBIH BO3BpAIIaeT HOBBIH «net.Sockety.

net.createConnection(port[, host][, connectListener]) — Co3zagaer TCP-coeauHeHue ¢ MOPTOM
Ha xoctunre. Ecmu mnapamerp host onymen, mnpennonaraercs «localhosty. Ilapamerp
connectListener Oyzer no6aBieH B KauecTBE MPOCITYLIUBATENS Al COOBITHS «connect». ITo MeTo.1
®abpuku, KOTOPBIA BO3BpallaeT HoBbIN «net.Sockety.

net.connect(path[, connectListener]) — Co3maer mnomkimoyeHne cokera Unix K MyTH.
[Tapametp connectListener OyaeT no6aBiieH B KaueCTBE MPOCIYIIUBATENS JUIsl COOBITUS «connecty.
Oto meron Pabpuku, KOTOPHI BO3BpaIiaeT HOBbIN «net.Sockety.

net.createConnection (path [, connectListener]) — Cosznmaer noaxmoueHue cokera Unix K
nytu. [lapameTrp connectlListener Oyner m00aBiieH B KadyecTBE MPOCTYIIUBATENS ISl COOBITUS
«connecty. 910 meton @abdpuku, KOTOPHII BO3BpaIaeT HOBBIH «net.Sockety.

net.isIP(input) — TIlIpoBepsier, siBisiercss s input IP-agpecom. BoszBpamaer 0 s
HEJIOMYCTUMBIX CTPOK, 4 — st axpecoB IP Bepcun 4 u 6 — st agpecos IP Bepcuu 6.
net.isIPv4(input) — Bo3sspaimaer true, eciu input siBiasiercst [P-ampecom Bepcuu 4, nHaue

BO3Bpaiaet false.
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net.isIPv6(input) — Bosgeparaer true, ecnu input sBisercs [P-aapecom Bepcuu 6, nHaue
BO3Bpamaercs false.

Knacc — net.Server

DTOT KJacc ucnosb3yercs aist cozaanus TCP wim gokanbHOTo cepBepa.

Memoowi

server.listen(port[, host][, backlog][, callback]) — Hauunaer npuHHMaTh COCIUHCHHS Ha
yKa3aHHOM TopTe U Xocte. Ecim mapametp host omymieH, cepBep OyIeT MpUHUMATh COCIMHCHHSI,
HanpasiieHHble Ha mo0oi [Pv4-anpec (INADDR ANY). Ilpu 3HaueHum mnopra paBHOM HYJIIO
HAa3HA4aeTCs CIy4alHbIA MTOPT.

server.listen(handle[, callback]) — 3amyckaer mokambHBI CEpBEp COKETOB, KOTOPBIit
MPOCITYIIUBAET COSAMHCHUS 10 TAHHOMY ITYTH.

server.listen(options[, callback]) — O6bekt handle mokeT ObITH 3a7aH U Kak cepBEp, U Kak
cokeT (B oOomx ciyuasx ¢ 0Oa3oBbIM 3meMeHTOM _handle) mmum kak oO6wekt {fd: <n>}. Oto
YKa3bIBaeT CEpBEpy MPUHUMATh COCJAMHEHUS IO YKa3aHHOMY JECKPHUITOPY, HO IMPEAIOJIaracTcs,
4TO 3TO jAeckpuntop (aiina mnu handle yxe npuBsi3aH K NOPTY WM JOMEHHOMY COKETY.
[IpocaymuBanue neckpuntopa Qaitna He nogaepxxubaercad B Windows.

server.listen(options[, callback]) — TIlapamerpbl mopTa, XOCTa W ODKJIOrOB, a TaKXKe
JIOTIOJTHATEIbHAS (YHKIMSI OOpaTHOTO BBI30BA BEIyT ce0sS Tak e, KaKk W TIPH BBI3OBE
server.listen(port, [host], [backlog], [callback]). AnprepHaTMBHO, mMapaMeTp TMYTH MOXKET
HCMOJIb30BaThCA IS yKa3aHus cokera UNIX.

server.close([callback]) — 3akpsiBaeTcsi, Korja BCe COCOMHEHHUS 3aBEPIIAIOTCSA, U CEPBEP
BBIZIaeT coObITHE ‘close’.

server.address() — BosBpaimaeT cBsi3aHHBIN afpec, UMs CEMENHCTBa aJpecoB U MOPT cepBepa,
KaK MX TPEIOCTABIISET ONepaIliOHHas CUCTEMA.

server.unref() — BsBoB unref Ha cepBepe NO3BOJSET MpOrpaMMe BBINTH, €CIH 3TO
€IMHCTBEHHBIH aKTUBHBIN cepBep B cucTeMe coObITuil. Ecnmu cepBep yXe HE OYMINEH, TO HOBBIN
BBI30B unref He Oy1eT UMeTh HUKAKOTo dpdexTa.

server.ref() — W B mpOTHBOIONOKHOCTh MpPEABIAYIIEMY METOAy, Bbi3oB ref Ha panee
OYMIIEHHOM CEpBEpPE HE TO3BOJMT MPOTPAMME BBIMTH, €CIIH 3TO CITUHCTBEHHBI aKTHBHBIA CEpBEp
(moBeAeHME MO YMOTUaHUI0). Eciiu cepBep cBs3aH, TO BHI30B HOBBIN ref He OyZeT UMETh HUKAKOTO
s dexra.

server.getConnections(callback) — AcHHXpOHHO T™Oy4aeT KOJHUYECTBO IMapayljieIbHBIX
MOJIKITFOUEHUI Ha cepBepe. PaboTaer, korga cOKeTsl OTHpaBistoTcss Ha (opku. OOpaTHBIN BHI3OB
JIOJDKEH MPUHUMATH JIBa apIyMEHTa eIT ¥ count.

Coovimus

listening — 3amyckaercsi, koraa cepBep ObLT yCTAaHOBIICH MOCIIE BhI30Ba server.listen.

connection — 3amyckaeTcst MpU CO3MaHUU HOBOro coeauHeHus. OObekT socket, 00BEKT
connection TOCTyIHBI it 00paboTunka coobITuil. Socket — 310 3K3eMmIULsIp net.Socket.

close — 3amyckaercs mpu 3akpeiTUH cepBepa. OOpartuTe BHUMAHHE: €CIU COCIUHEHUS
CYIIECTBYIOT, 3TO COOBITHE HE OyJeT BbIIABAThCSA 10 TEX IMOp, MOKA BCE COCAMHEHHS HE OYyIyT
3aBEpILCHBIL.

error — 3amyckaeTcsi Tpyu BO3HMKHOBEeHWH omuOKu. CoObiThe ‘close’ OyaeT BBI3BIBATHCS
HETOCPEJICTBEHHO MOCIIE 3TOI'O COOBITHSL.

Knacc — net.Socket

OTOT 00BEKT sBIseTcs abcTpakTHBIM mpenctaBieHueM TCP wnaM JoKambHOTO COKeTa.
net.Socket peanuszyer ayruekcHblit nuHTEepdeiic Stream. OHU MOTYT OBITh CO3JJaHBI TOJIB30BATEIEM
Y UCIONB30BaThCSA KaK KIMEHT (C MOMOIIbI0 connect()), WM OHU MOTYT OBITh co3laHbl Node u
nepelaHbl MOJIb30BATENI0 Yepe3 coObITHE ‘connection’ cepBepa.

Coovimus

net.Socket sBsIeTCS SMUTEPOM COOBITUH U 3aITyCKaeT CIEAYIOIINUE COOBITHS.
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lookup — 3amyckaercst mocjie 00pabOTKM UMEHH XOCTa, HO JI0 coeanHeHus. He mpumMeHnMo k
cokeraM UNIX.

connect — 3amyckaercsi, KOT1a COEJUHEHHE COKETa YCIEIIHO YCTaHOBIICHO.

data — 3amyckaercs mpu NOJYYCHHUH MaHHBIX. J[aHHBIE apryMEHTa IMPEICTABISIOT COOOM
Oydep unu cTpoky. KomupoBka TaHHBIX ycTaHaBIMBaeTCs ¢ moMoIbio socket.setEncoding().

end — Beiaercs, kornua Ipyroi KoHell cokera oTmpasJsier maket FIN.

timeout — 3amyckaercsi, eciiM COKET NPOCTaMBaeT M3-3a HEAKTHBHOCTH. lVcmonb3yercs
TOJBKO JUIsl YBEJOMIIEHHA O TMpocToe cokera. llosb3oBaTenbs AOMKEH BPYUYHYIO 3aKpBITh
COCJIMHEHHE.

drain — 3amyckaercs, korma Oydep 3amucu ouuiaercsi. MOXET HUCIOJb30BATHCS IS
JIPOCCENIbHOM 3arpy3KHu.

error — 3amyckaercs npu Bo3HHKHOBeHMH omuOku. CoObitre ‘close’ OyneT BBI3BIBATHCS
HEMOCPEACTBEHHO T0CTIE 3TOT0 COOBITHSI.

close — 3amyckaercs ToOClie TOJHOTO 3aKpBITHS COKeTa. ApPryMeHT has error sBisieTcs
JIOTUYECKUM, YKa3bIBAIOIINM, ObLI JIM COKET 3aKPBIT W3-3a OMIMOKU MepeiadH.

CaoiicTBa

net.Socket mpenocTaBiaseT MHOXKECTBO BAaXKHBIX CBOMCTB  JUIsl  JIydllle KOHTPOJIS
B3aUMOJICVCTBHS C COKETaMM.

socket.bufferSize — D10 cBoIiCTBO OTOOpaXkaeT KOJMYECTBO CHMBOJIOB, KOTOPBIC B
HACTOALIMN MOMEHT Oy(depHu3yroTCsl 1S 3aIUCH.

socket.remoteAddress — CtpokoBoe npeacTaBieHue yaaienuoro IP-aapeca. Hanpumep, «74
125.127.100» nmm «2001: 4860: a005 :: 68».

socket.remoteFamily — CrtpokoBoe mpeacTaBicHue yaaleHHOro cemeiictBa IP-ampecos.
«IPv4» nmm «IPv6».

socket.remotePort — YucmoBoe npeacraBienue yaanentnoro mopra. Hampumep, 80 mmm 21.

socket.localAddress — CtpokoBoe mpeacTaBieHie JokaabHOro IP-agpeca, k KoTOpoMy
MOJKIIIOYaeTCsl yaaneHHbld kiaueHT. Hampumep, ecnu Bel mpociymuBaeTe «0.0.0.0», a kiaueHT
noakrodaetcs K «192.168.1.1», 3Haduenne Oynet «192.168.1.1».

socket.localPort — YwucnoBoe npeacTaBieHue JokaapbHOro mopra. Hampumep, 80 wmu 21.

socket.bytesRead — KonuuecTBO MpUHATHIX OAWTOB.

socket.bytesWritten — KomruecTBo OTIIpaBiICHHBIX OalTOB.

Memoow
new net.Socket([options]) — Co3maet HOBBII OOBEKT COKETA.
socket.connect(port[, host][, connectListener]) — OTkpbiBaeT coeAMHEHUE JUIS AaHHOTO

cokera. Ecnu 3amanbl port U host, To coker Oyaer oTkpwiT Kak coker TCP, ecnu host omyieH,
npeanodnaraercs localhost. Eciu 3a1an myTh, cOKeT OyaeT OTKPBIT Kak cokeT Unix Jist 3TOro myTH.

socket.connect(path[, connectListener]) — OTkpbIBacT coeaUHEHHE IS JAHHOIO COKETa.
Ecnu 3amanbl port u host, To coker Oyaer oTkpbiT kak coker TCP, ecnu host omyiieH,
npeanomnaraercs localhost. Eciu 3a1a myTh, COKeT OyaeT OTKPHIT Kak cokeT Unix Jjist 3TOro My TH.

socket.setEncoding([encoding]) —  VYcraHoBinMBaeT KOAMPOBKY COKeTa Kak ISt
CUUTHIBAEMOTO TIOTOKA.

socket.write(data[, encoding]][, callback]) — OtmnpasJsier ganHbie B cOKeT. Bropoii mapamerp
yKa3bIBaeT KOJMPOBKY B CiIydae, €CIH 3TO CTPOYHbBIC JaHHBIE — IO YMOJIYAHHIO HCIIOIB3YETCs
konupoBka UTFS.

socket.end([data][, encoding]) — HamomoBuHy 3aKkpbIBaeT COKET, T. €. oTnpaniseT maket FIN.
Bo3moxHO, 4TO cepBep OyaeT MpoI0KaTh OTIPABIATH HEKOTOPHIE TaHHBIE.

socket.destroy() — OGecnieurBaeT, 4TOOBI B ITOM COKETE HE COJCPIKAIOCH Olepaluii BBOA-
BBIBO/Ia TaHHBIX. Heo0X01uMo TONBKO B citydyae omuOoK (ormmbKa mapcuHra iy noo0Has).

socket.pause() — IlpuoctaHaBiIMBaeT YTeHHUE AaHHBIX. TO ecTh, COObITHS «data» He OymyT
3amycKaThes. Mcmosb3yeTes Aist IPOCCETUPOBAHUS 3arPy3KH.

socket.resume() — Bo3o0OHOBIsIeT YTeHHUE MOCIIE BhI30Ba pause().
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socket.setTimeout (timeout [, callback]) — VYcranaBmuBaer mist cokera pexxkum Timeout
nocye timeout MUJTMCEKYH/ TPOCcTOsi cokera. [lo ymomuanuro net.Socket He ycraHaBiMBaeTcst Ha
Timeout.

socket.setNoDelay ([NODELAY]) — Orkirouaer anroputm Nagle. ITo ymomuanuto TCP-
COCIMHEHUS HCIOJIb3YIOT airoputM Nagle, OHM KOHUEHTPUPYIOT JaHHBIE TEepel OTIPABKOM.
3nayenue true st noDelay HemMeUIeHHO OTKITIOYAET JaHHBIE KaXK/IbIi pa3, KOTJa BBI3bIBACTCS

socket.write(). [To ymomaanuto s noDelay 3agano true.

socket.setKeepAlive ([enable] [, initialDelay]) — Bxrouaet/oTkrouaet dynkiuio keep-alive
M OMNIMOHAIFHO YCTAaHOBJHMBAET 3aJIEPKKY 10 TOrO MOMEHTa, KaK K MPOCTAWBAIOUIEMY COKETY
Oyzer otmpaBieH mepBbi 3ampoc keepalive. Jlms mapamerpa enable mo yMmonuaHUWIO 3a7aHO
3HavyeHue false.

socket.address () — BosBpaiiaet cBsi3aHHBIN ajgpec, UMl CEMEHCTBA aJpecoB M MOPT COKETa,
KaK OHM IPEOCTaBIIAIOTCS ONEpallMOHHON cucTeMoil. Bo3Bpaiiaer 0ObeKT ¢ TpeMs CBOWCTBAMHU,
Harpumep { port: 12346, family: ‘IPv4’, address: *127.0.0.1" }.

socket.unref() — BeoB unref B cokeTe MO3BOJIMT MpPOrpaMMe BBINTH, €CIH 3TO
€IMHCTBEHHBIN aKTHUBHBIN COKET B cHucTeMe coObITui. Eciin coker yxke ouwIieH, Torjaa HOBBIN
BbI30B unref He OKa)KeT HUKAKOTO BIIUSHHUS.

socket.ref() — B mnporuBomnonokuocts unref, Bb3oB ref He MO3BONIKUT mporpamMme
3aBEPIIUTHCS, €CIU COKET OCTAaeTCsl CJUHCTBEHHBIM AaKTHBHBIM COKETOM (ITOBEICHHE IO
yMouaHuio). Eciu cokeT yke cBsi3aH, TO HOBBIH BBI30B ref He OKa)KeT HUKAKOTO BITUSTHHS.

Ilopsinok BbINOJIHEHHS PA0OTHI:
O3HaKOMUTBCA € TEOPETUYECKUM MaTEPHAIIOM.
Pa3pa0oTtaTh anroput™ M peaan3oBaTh MOJIYJb CO3/IaHHs CETEBOIO CEPBEPA.
PazpabotaTh alroput™ M peaan3oBaTb MOIYJIb CO3/1aHUS CETEBOrO KIMEHTA.
OcymecTBuTh B3aMMOJCHCTBUE MEXKIY CEPBEPOM M KIMEHTOM Ha IpUMEpEe Ieperadu
JAHHBIX JUISl SKCIIEPTHON CUCTEMBI.
CocTaBuTh B 2JIEKTPOHHOM BHJIE OTUET O padoTe.
Caatp BBINOIHEHHYIO Pa0OTYy.

el e

oo

@dopma npeacTaBieHUs pe3yJbTara:
BrinonHeHHOE 3a1aHUE, TEKCTOBBIN (haily, 0T4eT 0 padoTe.

Kpurepun oueHku:

OTinnyHO - pa3paboTaHbl MOAYJIM CEPBEPHOM U KIMEHTCKOW 4acTH, OCYIIECTBIIEHA Iepeaayda
JAHHBIX; C/IeJIaH OTYET O BBIOJHEHHOU padoTe; paboTa cliaHa MperoaBaTeio.

Xopo1io - B mporecce pa3paboTKu MOAYyJEeH CepBEpHONM M KIMEHTCKOM dYacTu, mepeaayu
JAHHBIX ObLIN OLIMOKY; CeTaH OTYET O BBIMIOJIHEHHOU padoTe; paboTa cliaHa MpernoaaBaTesio.

VY I0BIETBOPUTENBHO - MOJIYJIM CEPBEPHOM M KIMEHTCKOW YaCTU COJEp>KaT 3HAUYUTEIbHbIE
OlMOKM, HET MepeAayd JaHHBbIX ; CAeTaH OTYeT O BBINMOJIHEHHON pabore; paboTta caaHa
MIpernoaaBaTelio.

HeynosnerBoputensHo - paboTa HE BHINOJIHEHA.
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