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1 BBEJEHUE

CocTaB U cojepkaHUE NPAKTUUECKUX 3aHATUN HalpaBlieHbl Ha peanusanuio DenepaibHOTO
roCy/1IapCTBEHHOI0 00pa30BaTeNIbHOTO CTAHIAPTa CPeIHEro NpodhecCuOHaILHOr0 00pa3oBaHusl.

Benymieidi aunakTHYecKOW LENbI0 MPAKTUYECKHX 3aHATUH  sBiseTcss  (opMupoBaHUE
npoecCHOHANBHBIX MNPAKTHUYECKUX YMEHUIl (yMEHUH BBINOJHATH OIpeAeTeHHbIe JIeWCTBUSA,
orepanuy, HEOOXOIUMBIE B IMOCIEAYIOMEM B NMPO()ECCHOHAIBHOW NESATEIbHOCTH) MM yYeOHBIX
MPAKTUYECKUX YMEHUI (YMEHUH peliarh 3aJa4u [0 MaTeMaThke, Gu3nke, XUMUU, HHPOpMaTUKe U
1p.), HEOOXOIUMBIX B MOCIEAYIONIEH Y4eOHOM IeATeTbHOCTH.

B cooTBercTBHM ¢ paboueli nporpammoit yueoHou aucuuruinabl [IM 05. «IIpoektupoBanue u
pa3paboTka uHpopMamoHHbIX cuctem», MJIK.05.02 Pa3zpaboTka ko/1a HHPOPMAITMOHHBIX CHCTEM
MPEIyCMOTPEHO MPOBEICHUE TMPAKTUYECKUX 3aHATHH. B paMkax mnpakTHYECKOro 3aHsITHA
o0ydJaronecs MOTYT BBITIOJHATH OJHY WM HECKOJIBKO JIAOOPATOPHBIX padoT.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4atOIUNACs JOKEH:

ymemp:

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

- IPOBOJIUTH aHAJIN3 MIPEIMETHOM 00aacTy;

- OCYHIECTBISTh BBIOOP MOJENIN W CPEIACTBA IOCTPOCHUS WH(POPMAIMOHHON CHCTEMBI U
IIPOrPpaMMHBIX CPE/ICTB;

- HCTIOJIB30BATh AITOPUTMBI 00Pa0OTKM MHPOPMALIUH [T PA3IMYHBIX TPUII0KEHUH;

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

- CO3/1aBaTh U YNPaBJIATh IPOEKTOM I10 pa3pabOTKe NPUI0KEHHUS;

- IPOEKTUPOBATh U pa3pabaThIBaTh CUCTEMY I10 33/IaHHBIM TPEOOBAHMIM U CIIEHU(DUKAIIM;

- paboTaTh C UHCTPYMEHTAIBHBIMU CpeICTBAaMH 00pabOTKH HH(pOpMAIIHH;

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

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

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

- OTIpEe/ICTIATh 3a1auu JIJIs TIOMCKa WH(OpMAIIHH;

- ONpeeATh He0OX0AUMbIE UCTOUHUKH UH(POPMALIUY;

- ONpeneNsiaTh W  BBICTPaWBaTh  TPAEGKTOPUH  MPOGECCHOHATBHOTO  pa3BUTHS U
camMo00pa3oBaHMs;

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

- B3aMMOJEHCTBOBATH C KOJUIETaMH, PyKOBOJICTBOM, KIMEHTaMHU B XOJ€ MPO(hecCHOHAIbHON
NS TeIbHOCTH;

- MOHUMATh TPeOOBAHMUS M OTIPABIBIBATH OXKUIAHUS KIMEHTOB/pab0TOIaTEIIS,

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

- UCTIOJIH30BATh HABBIKM YCTHOTO OOIEHHS B MPO(EeCCHOHAIBHOM JesITeIbHOCTH;

- TIPUMEHSTH CpelcTBa WH(POPMAIMOHHBIX TEXHOJOTHH sl pemeHust MpodecCHOHaATbHBIX
3ajau;

- HCTIOJIK30BAaTh COBPEMEHHOE MTPOTPaMMHOE 00eCTIeueHHE;

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

- yU4acCTBOBATh B IMAJIOTaX HA 3HAKOMbIE 00IIHMe U MPO(heCcCHOHAIBHBIE TEMBI;

- YUTaTh, NMOHWMATh M HAXOJUTHh HEOOXOAMMBIC TEXHWYECKHE IAHHBIE W HHCTPYKIUH B
PYKOBOJICTBAxX B JIFOOOM JOCTYITHOM (opmare;
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- IPUMEHSTh 3HaHUA 10 (PMHAHCOBOW IPaMOTHOCTHU I MPO(ECCHOHATBHOMN ACATEIbHOCTU U

B IIOBCEIHEBHOH KH3HU,

- BBISIBJIATD JIOCTOMHCTBA U HEOCTATKU KOMMEPYECKON UJIEH;

Coneprkanue J1a0OpaTOpHbIX M MPAKTUYECKUX pabOT OpPHEHTUPOBAHO HA TOJITOTOBKY
o0yJaromuxcs K OCBOSHUIO MPO(PECCHOHATBHOTO MOIYJS MPOrpaMMbl TOATOTOBKH CIELHATMCTOB
CpeIIHEro 3BeHa M0 CHEeUUaIbHOCTU U OBJIAJICHUIO POheccuonanbHblMu KOMREMEHYUAMU:

= TIK 5.1. Cobuparb MCXOAHBIC TaHHBIE JUIA Pa3padOTKH MPOCKTHOH NOKyMEHTAlUW Ha
MH(OPMALIMOHHYIO CUCTEMY.
= IIK 5.2. Pa3pabarbiBaTh MPOCKTHYIO JTOKYMEHTAIMIO Ha pa3paboTKy WHGOpMAIMOHHON
CUCTEMBI B COOTBETCTBUH C TPeOOBAaHUSIMU 3aKa3uHKa.
= TIK 5.3. Pa3pabatpiBaTh NOJCHCTEMBI 0€30MACHOCTH HH(OPMAIIMOHHON CHCTEMBI B
COOTBETCTBUU C TEXHUUECKUM 3a/IaHUEM.
= TIK 5.4. IlpousBoauTth pa3paboTKy Moayieit HH()OPMAITMOHHON CHCTEMBI B COOTBETCTBHH
C TEXHUYECKUM 33JaHUEM.
A Taxxe GOPMHUPOBAHUIO 0OUIUX KOMNEMEeHUULIL.
= OKOI. BeiOupare crocoObl pemieHHus 3aga4 MpodhecCHOHATBHOM JIeATEeIbHOCTH,
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.
= OKO02. OcymecTBiasaTh NOWCK, aHANU3 H  HHTEPOpPETAlUi0  HH(OpMaLuu,
HEOO0XOAUMOI 151 BBITOTHEHHS 3371a4 PO(ECCHOHATBHOMN IS TETLHOCTH.
= OKO03. IlmanmpoBaTh W peaiM30BBIBaTh COOCTBEHHOE TNpodeccHOoHabHOE |
JMYHOCTHOE Pa3BUTHE.
= OKO04. PabGorarb B KOJUJICKTHBE M KoMaHzae, A((PEKTUBHO B3aMMOJICHCTBOBAThH C
KOJUIEraMH, PYKOBOJICTBOM, KJIMEHTAMHU.
= OKO05. OcymectBaaTh  yCTHYHO UM IHCBMEHHYKO  KOMMYHMKAalUIlO  Ha
TOCYJapCTBEHHOM SI3BIKE C YI€TOM OCOOCHHOCTEH COIMAIBHOTO M KYJIBTYPHOTO KOHTEKCTA.
= OK 06. IIposBiusaTh TpaKIAaHCKO-MATPUOTUYECKYIO TO3HIIMIO, JIEMOHCTPUPOBATH
OCO3HAHHOE IOBEJCHHE HAa OCHOBE TPAJAUIIMOHHBIX OOIIEYEIOBEYECKUX LEHHOCTEH, MPUMEHSTh
CTaHJapThl aHTUKOPPYILIMOHHOIO IIOBEIECHUS.
=  OK 07. CopeiicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH CpPENbl, PECypcoCOEPEKEHHUIO,
3¢ HEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUAX.
= OK 08. Mcnonb3oBaTh cpeacTBa (pU3NUECKON KYJIbTYpbI 1711 COXPAHEHUS U YKPETIJICHUS
3JI0pOBbsI B Tpoliecce MpopecCuOHaIbHON JEeSITeIbHOCTH U MOAJACPKAHUS HEOOXOAUMOT0 YPOBHS
(bu3nyecKoil MoAroTOBIEHHOCTH.
= OK 09. MHcnonp3zoBarb HH(GOPMAIMOHHBIE TEXHOJOTUH B NPO(ecCHOHAIBHOM
NeSITEIbHOCTH.
= OK 10. INonp3oBarbesi MpodecCHOHANBHOM JOKyMEHTAIlMel Ha ToCyJapCTBEHHOM HU
MHOCTPAHHOM SI3bIKAX.
= OK 11. Hcnonb3oBaTh 3HaHMH 1O (PUHAHCOBOM TI'PaMOTHOCTH, IUIAHUPOBATh
MPEANPUHIMATENIBCKYIO ACSITEIBHOCTD B MpodecCHoHaIbHOM cdepe.

Brinonnenue o6ydaroniuxcs J1abopaToOpHbIX U MPAKTUYECKUX paboT M0 yueOHON AUCIUIUINHE
I[IM 05. «IIpoextupoBanue u pa3padoTka MHPopmaruoHHbIX cuctem», MJIK.05.02 Pa3zpabotka
KO/1a ”H(POPMALIMOHHBIX CUCTEM HAIIPaBIEHO Ha:

- 0000mIeHNe, CUCTEeMaTU3AINI0, YIIIYOJICHHE, 3aKpeIUICHHE, Pa3BUTHE U JETAIH3AIUIO
MOJTyYEHHBIX TEOPETUYECKUX 3HAHUI 110 KOHKPETHBIM TeMaM y4eOHOM JUCIUIUINHBL,

- (¢opMUpOBaHHE YMEHUH MPUMEHSTh IOJyYEHHBbIE€ 3HAHUS Ha MPAKTUKE, peatu3alfio
€IMHCTBA NHTEJUIEKTYAJIbHOM U IPAaKTUUECKON AEATEIbHOCTH;

- pa3BUTHE UWHTEIJIEKTYyaJbHBIX yMEHUH Yy OyIylIMX CIENHATUCTOB: aHaJIUTHUYECKUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPaOOTKY HpH pPEIIEHUWU MOCTaBJICHHBIX 3a/lad Mpo(eccCHOHATbHO 3HAYMMBIX KauyecTB,
TaKMX KaK CaMOCTOSITEIbHOCTD, OTBETCTBEHHOCTh, TOUHOCTb, TBOPYECKAsI MHUIMATHUBA.



[pakTrdeckne 3aHATHS TMPOBOAATCS TOCIE COOTBETCTBYIOIIEH TEMBI, KOTOpas oOecredrBacT
HaJIM4Ke 3HAHUN, HEOOXOAUMBIX JIJIS €€ BHITOJTHEHY.



2METOAUYECKUE YKA3AHUSA

M/IK.05.02 02 Pa3zpadoTka Koaa nHGOPMALMOHHBIX CHCTEM

Tema 5.2.1. OcHOBHbIE MHHCTPYMEHTHI 1JISl CO3AAHMSl, UCIIOJTHEHUS M YIIPABJICHUS
HUHGOPMAIMOHHOM CHCTEMOM

JlaGoparopHnasi padora Ne 1 IlocTpoenne quarpammbl BapuaHToOB HCIIOJIBL30BAHUS U
auarpammbl [locienoBaTeJJbHOCTH ¥ reHepanus KojAa

Ieab: O03HAKOMUTBCS C METOJOJIOTMEN MOJEIMPOBAHMS JauarpamMmel  BapuantoB wu
nuarpammsbl [locnenoBarebHOCTH Ha OCHOBE s13bika UML

Beinosinus patdory, Bel Oyaere:
ymemp:
- OCYIIECTBJIATH TIOCTAHOBKY 3a/1a4 10 00paboTke nH(pOopMaInu;
- IPOBOJUTH aHANIU3 MIPEIMETHON 00JI1aCTH;
- OCYILECTBIATh BBIOOP MOJEIM U CPEACTBAa IMOCTPOEHUS HH(OPMALMOHHOW CHCTEMBI U
MIPOrpaMMHBIX CPECTB.
- IPOEKTUPOBATh U pa3pabaThIBaTh CUCTEMY I10 33/IaHHBIM TPEOOBAHUIM U CIIEHU(DUKALIUSM.
- Ucmnoab30BaTh MeTtononoruto si3pika UML ans momenupoBanus nuarpamm BapuanHToB U
[TocnenoBarenpsHOCTH
MarepuanbHoe o0ecniedeHne:
IlepcoHANBHBIN KOMITBIOTED.
3aganme:
1. O3HaKOMHTbHCS C TEOPETUUECKUM MaTEPUATIOM.
2. O3HaKOMHUTbCS C  METOAOJIOTHEH  IMOCTPOEHHWs  JMarpaMM  BapHaHTOB U
MOCIIEA0BATEIBHOCTH Ha OCHOBE s3bIka UML.
3. Tloctpoiite IAarpamMmy BapUaHTOB HACTIOJIb30BAHUSA TS BBIOpAHHOM
MH(POPMALIMOHHOM CUCTEMBI
4. BBINOJIHUTE TOCTPOEHHUE qUarpamMmbl  T1OCJIEIOBAaTeIbHOCTH JJIi  BBIOpAHHOM
MH(POPMALIMOHHOM CUCTEMBI
5. CpaiiTe BBITIOJIHEHHYIO pa0oTy.
Kparkue Teopernyeckue CBeACHUA:

BusyansHoe monenupoBanne B UML MOXHO mHpeacTaBuTh Kak HEKOTOPBIM IMPOLECC
MIOYpPOBHEBOTO CITyCKa OT Haubojee oOmIeld KOHIENTyalbHONH MOJAEIM HCXOAHOM CHUCTEMBI K
JIOTUYECKOM, a 3aTeM U K (pU3n4ecKoil MOJeNIi COOTBETCTBYIOLIEH IporpaMMHOi cuctemsl. Pabora
Ha/l MPOEKTOM HayMHaeTcs ¢ OOLIero aHanau3a MpoOJieMbl U MOCTPOSHHS TUArpaMMbl 6apUanmos
ucnonvzoeanus (use case diagram), KoTopas OTpakaeT (DYHKIMOHAIBHOEC Ha3HAUYCHUE
IIPOEKTUPYEMOM CHCTEMBI.

Jlnarpammbl BapHaHTOB UCIIOJIB30BaHUs Pa3padaThIBAIOT C IIEIBIO:

- OnpenenuTh OOIIME TPAHUIBI U KOHTEKCT MOAETUPYEMOM IMpeIMEeTHON 0o0JiacTH Ha
HaYyaJIbHBIX ATAINax MPOEKTUPOBAHUS CUCTEMBI.

- ChopmynupoBaTh ob1re TpeOoBaHus K (PYHKIIMOHATILHOMY MOBEJICHHUIO MPOEKTUPYEMOI
CHUCTEMBI.

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

- [IoAroTOBUTH UCXOJHYIO TOKYMEHTAIIMIO JJIsl B3aUMOJICHCTBUS pa3pabOTUYMKOB CHCTEMBI
C €€ 3aKa3yMKaMu U MOJIb30BaTENIIMU.

Cyrp JaHHOW JAMarpaMMbl COCTOMT B  CJIEAYIOLIEM: IPOEKTHpyeMas CHCTEMa
MIpe/ICTaBIsIeTCs B BUE MHOKECTBA CYIIHOCTEH MM aKTEpOB, B3aMMOECHCTBYIOLIUX C CUCTEMOM ¢
IIOMOULIBI0 TaK Ha3blBa€MbIX BapUaHTOB Hcmosnb3oBaHus. [Ipu 3rom akrtepom (actor) wuiam
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JEWCTBYIOIIUM JIUIIOM Ha3bIBaeTCs J00ast CyITHOCTh, B3aMMO/ICHCTBYIOIIAs C CHCTEMON U3BHE. DTO
MOJKET OBITh YEIOBEK, TEXHUYECKOE YCTPOICTBO, MporpaMMa Uiu Jrodas Apyras cucrema, KoTopas
MOJKET CIYXUThb MCTOYHUKOM BO3JEHCTBHUS HAa MOJEIMPYEMYIO CHUCTEMY TakK, KaK ONPEIENIUT caM
pa3paboTUHK.

B cBoro ouepenp, BapuaHT MCIONb30BaHMs (USE €ase) CIYKUT JJIs ONKUCAHUS CEPBUCOB,
KOTOpPBIE CHUCTEMa IMPEAOCTaBIAECT akTepy. Jpyrumu ciioBaMM, KakKIblii BapUaHT UCIOJIb30BaHUSA
OTpesieNIieT HEKOTOPBIH HaOOp JACHCTBHIA, COBEPIIAEMBIN CUCTEMON MpHU auanore ¢ akrepom. Ilpu
3TOM HHUYETO HE TOBOPUTCA O TOM, KAaKUM 00pa3oM OyJleT peaqn30BaHO B3aWMOICHCTBHUE aKTEPOB C
CUCTEMOM.

KoncTpyknus wiam craHgapTHbld  3jeMeHT s3bika UML  BapuaHT MCHOJIB30BAHUS
NpUMEHSETCS IS crienu(pUKaui 00X 0COOCHHOCTEW MOBECHHUS CUCTEMBI WIN JII000H Apyron
CYUIHOCTH MpeAMETHON o00nacTu 0e3 pacCMOTPEHHs] BHYTPEHHEH CTPYKTYphl 3TOH CYIIHOCTH.
Kaxaplii BapraHT MCIOIB30BaHUS ONPEAEIISET MOCIEA0BATEIbHOCTD AEUCTBUM, KOTOPBIE JOJIKHbI
ObITh BBIMOJHEHBI MPOEKTUPYEMOIl CHUCTEMOW MpHU B3aMMOJICHCTBHM €€ C COOTBETCTBYIOLIUM
aktepoM. [luarpamma BapuUaHTOB MOXKET JONOJIHATHCA IOSCHUTEIbHBIM TEKCTOM, KOTOPBII
PAcCKpbIBAE€T CMBICI WM CEMAHTHKY COCTABIISIIOLIMX €€ KOMIIOHEHTOB. Takoil MOsSICHUTEIbHBIM
TEKCT Ha3bIBAETCS IPUMEYAHUEM WJIM CLIEHAPUEM.

OTaenpHBI BapuaHT MCIOJNB30BaHMS O0O3HAUAETCS HA JUarpamMme S3JUIMIICOM, BHYTPH
KOTOPOTO COJICP)KUTCSI €ro KpaTKOe Ha3BaHWE WM UM B (GopMe TJarosiia ¢ NOSCHUTECIbHBIMHU
cnoBamu (puc. 1).

[MpoEEpKUTE COCTOAHUE
TEKYWEro cYeTa KNUeHTa
BaHKka

Puc. 1. I'papnueckoe 0003HaueHNEe BapuaHTa UCHOIb30BAHUS

[lenp BapuaHTa MCIIOJIB30BAHMS 3aKJIIOYACTCSd B TOM, YTOOBI ONpPENENNUTh 3aKOHYEHHBIN
acreKkT WM (parMeHT MOBEJECHUS HEKOTOPOM CYIIHOCTH 0€3 pPacKpbITHS BHYTPEHHEH CTPYKTYpbI
3TOM CYMIHOCTU. B KauecTBe TakoW CYIIHOCTH MOXET BBICTYMATh MCXOJHAs CUCTEMa WM JIFOOOH
JPYroil 3JIEMEHT MOJIENH, KOTOphIM 00s1afjaeT COOCTBEHHBIM IOBEIEHUEM, MOAOOHO IMOACHCTEME
WM KJIACCY B MOJEIIU CHUCTEMBI.

Kaxnplii BapuaHT MCIOJIB30BaHUS COOTBETCTBYET OTAEIBHOMY CEPBHUCY, KOTODPBIN
MIPEJOCTABIIAET MOACIUPYEMYIO CYIIHOCTh MJIM CHCTEMY IO 3alpocy MoJb30BaTess (akrepa), T. €.
orpesensieT crnocod npuMeHeHus 3Tol cymHocTH. CepBHC, KOTOPbIM HHULMATU3UPYETCS IO
3aIpocCy IMOJIb30BaTENsA, MPEICTaBIsAET cOO0NM 3aKOHUEHHYIO MOCJIEA0BAaTENILHOCT JIeHCTBUNA. DTO
03HAyYaeT, YTO MOCJIE TOro KaK cCHCTeMa 3aKOHYUT 00pabOTKy 3ampoca MoJib30BaTeNsl, OHa JOJIKHA
BO3BPAaTUTHCS B UICXOIHOE COCTOSIHNE, B KOTOPOM I'OTOBA K BBIIIOJIHEHHUIO CIEAYIOLINX 3alIPOCOB.

BapuanTel  MCHONB30BaHUS  ONUCBHIBAIOT HE  TOJIBKO  B3aUMOACHMCTBHUS ~ MEXKIY
II0JIB30BATENSIMU M CYLIHOCTBIO, HO TaKXe€ pEaKIUH CYIIHOCTH Ha IOJIYy4YEHHE OTAENIBHBIX
COOOIIIEHUN OT IOJIb30BaTeNe M BOCHPUATHE ASTHUX COOOIIEHHMH 3a MpeneiaamMH CYIIHOCTH.
BapuanTel HCIONB30BaHUS MOTYT BKJIIOYAaTh B ceOs omMcaHue OcoOeHHOocTell crmocoOoB
peain3alyy cepBUca U pa3InYHbIX UCKIIOUUTEIbHBIX CUTYAINH, TAKUX KaK KOPPEeKTHast 00paboTka
omKOOK cucTeMbl. MHOXECTBO BAapHaHTOB HCIIOJIb30BAaHUS B IIEJIOM JOJDKHO OIpPENENsATh BCe
BO3MO>KHbBIE CTOPOHBI 0KH1a€MOT0 TTOBEJICHUS CUCTEMBI.

C  CHCTEMHO-aHaJIUTHYECKONM TOYKM 3pPEHHUsS BapUaHThl  HCIOJIB30BAaHMUS  MOTYT
MPUMEHSTHCS Kak /Ui crienu(UKaluy BHEITHUX TpeOOBaHUH K MTPOEKTUPYEMOI cucTeMe, TaK U s
cneunpukanuy (yHKIMOHATIBHOIO MOBEICHHUS YK€ CyIIecTByrole cucrembl. Kpome sToro,
BapHaHTbl  HCIIOJIB30BaHMSI HESBHO YCTAHABIMBAIOT TpeOOBaHMS, ONpeAeNsolue, Kak
MOJIb30BATENH JIOJDKHBI B3aMMOJIEHCTBOBATh C CUCTEMOM, 4TOOBI UMETh BO3MOKHOCTH KOPPEKTHO
paboTath ¢ MPEAOCTABIIEMBIMU JAHHON CUCTEMOU CEpBHCAMM.



Kaxnip1ii BRIMOTHAEMBII BapUaHTOM HCIIOJIB30BAHUS METOJl pealu3yeTcsl KaK HeaeanmMast
TPaH3aKIHs, T. €. BHIIOJIHEHHE CEPBUCA HE MOXKET OBITh MPEPBAHO HUKAKUM JAPYTUM IK3EMILIIPOM
BapHaHTa UCIIOJIb30BaHMUS.

AKkmep TmpencraBiseT co00i 00yI0 BHEHIHIOI IO OTHOWICHHIO K MOJEIHPYEeMOM
CHCTEME CYIIHOCTh, KOTOpasi B3aUMOJCHCTBYET C CHCTEMOW M HCIIONB3YeT €€ (PYyHKUMOHAIbHbIC
BO3MOXKHOCTH ISl JTOCTHDKCHHUSI ONPENEIICHHBIX IeIel WM PelIeHHs YacTHhIX 3amad. [Ipu stom
aKTephl CIIy)KaT Juis 00O3HAYCHHS COTJIACOBAHHOTO MHOXKECTBA POJICH, KOTOpbIE MOTYT WIPaTh
MOJIH30BATEIHN B IPOLIECCE B3aUMOACUCTBHS C MPOCKTHPYEMOM cucteMoil. Kaxplii akTep MOXeT
paccMaTpuBaThCSl KaK HEKas OTAENbHAas pOJIb OTHOCHUTENBHO KOHKPETHOTO BapHaHTa
ucrons3oBanus. CTaHIApTHBIM TrpaguyeckuM O0O3HAUYCHHEM aKTepa Ha JuarpaMmax sBIseTCs
¢urypka "yenoBeuka", Mol KOTOPOH 3aMMCHIBACTCSI KOHKPETHOE UM akTepa (puc. 2).

Puc. 2. I'padmueckoe o603HaUEHUE aKTEpa

B HekoTOpbIX ciydasx akTep MOXXeT 0003HauaTbCsl B BUIE NPSMOYroJbHHKA Kjacca ¢
KJIFOUEBBIM CJIOBOM "akTep" M OOBIYHBIMM COCTAaBJISIOLIMMU 3JIEMEHTaMH Kjacca. MIMeHa akTepoB
JIOJKHBI 3aIIMChIBAThCA 3arjaBHBIMM OYKBaMU M CJI€ZOBAaTh PEKOMEHJALUSAM HCIIOJIb30BaHUs UMEH
JUISI TUIIOB M KJIACCOB MoAeHU. [Ipy 7TOM CHMBOJI OTAEIBHOIO aKTepa CBA3BIBAET COOTBETCTBYIOIIEE
ONMCaHHE aKTepa C KOHKPETHbIM HMeHeM. lIMeHa aOCTpakTHBIX AaKTepoB, Kak U JPYTux
a0cTpakTHBIX 3eMeHTOB s3bika UML, pekomenayercs o0o03Ha4aTh KypcuBoM. Mmsi akTepa
JOJDKHO OBITh J1OCTaTOYHO MHG(OpMaTHBHBIM. Jl1 3TOM LenM NOAXOAAT HAaUMEHOBAHUS
JOJDKHOCTEH B KOMHaHMM (Hampumep, IpoJaBel, Kaccup, MeEHeKep, mnpe3uaeHT). He
peKOMeHAyeTcs JaBaTh aKTepaM HMeHa COOCTBEHHblE WM Ha3BaHMsS MoOJeNIell KOHKPETHBIX
YCTPOMCTB, TaK KaK OJHO U TO K€ JIMIIO0 MOKET BBICTYNATh B HECKOJIBKUX POJISIX U, COOTBETCTBEHHO,
o0pamiarbcsi K pa3InuHbIM cepBHcaM cucTeMbl. [IpuMepamu akTepoB MOTYT OBITh: KJIMEHT OaHKa,
OAHKOBCKHUH CIy’Kallliii, MpoJiaBel] MarasuHa, MEHEKep OTJesia Mpojak, Maccakup aBHapelica,
BOJIUTENIb aBTOMOOWIISA, aIMHUHHMCTPATOP TOCTUHMIIBI, COTOBBIM Tene(oH M JApyrue CyIIHOCTH,
MMEIOLIUE OTHOLIEHNE K KOHIIETITYaJIbHOM MOJIENIN COOTBETCTBYIOIIEH peIMETHONH 00IacTH.

AKTepBl UCIIOIB3YIOTCS ISl MOAEIUPOBAHUS BHEIIHUX 10 OTHOLIEHHUIO K IPOEKTUPYEMOU
CHUCTEME CYIIHOCTEW, KOTOpPhIE B3aUMOJCHCTBYIOT C CHCTEMOM M HCHOJB3YIOT €€ B KayecTBE
OTIENbHBIX MOJb30BaTeNel. BaXXHO NOHMUMAaTh, YTO KaXIbI aKTEp ONpENEeNsieT HEKOTOpoe
COIJIACOBAaHHOE MHOXECTBO pOJieH, B KOTOPBIX MOTYT BBICTYNAaTh MOJIb30BaTENIN JAHHOW CUCTEMBI B
IIPOLIECCE B3aUMOJACUCTBUA C HEW. B KaXIblii MOMEHT BPEMEHM C CUCTEMOM B3aUMOJICHCTBYET
BIIOJIHE ONPEJENICHHBIN MOJIb30BaTeNb, IPU 3TOM OH UIPAeT WJIM BBICTYNAET B OJHON U3 TaKUX
poneil. Haubonee HarysaHbI MpUMep akTepa - KOHKPETHBIM MOJIb30BATENb CHCTEMBI CO CBOMMHU
COOCTBEHHBIMU NTapaMeTpaMH ayTeHTHPHUKAILIUH.

Tak kak B oOmIeM ciy4yae akTep BCEr/la HAaXOAUTCS BHE CHUCTEMbI, €r0 BHYTPEHHSS
CTpYKTypa HHKaK He ompezaensercs. [[ns axkTepa uMeeT 3Hau€HUE TOJIBKO €ro BHEIIHEE
IIpeJICTaBlIeHUe, T. €. TO, KaKk OH BOCIHPUHHUMAETCS CO CTOPOHBI CHCTEMBI. AKTEpbI
B3aMMOJICHCTBYIOT C CHUCTEMOW MOCPEICTBOM IepeAauyd M IpHeMa COOOILIEHUH OT BapHaHTOB
ucnosib3oBanus. CooOlleHHe MpencTaBiseT coO0OW 3ampoc aKkTepoM CepBHUCAa OT CUCTEMBI U
MOJIyYeHHUE HSTOr0 CcepBHUCAa. ITO B3aUMOJCIHCTBHE MOXET OBITh BBIPAKEHO IOCPEICTBOM
accoluanui MeXIy OTJENbHBIMU aKTEpaMU M BapuaHTaMM HCIIOJIb30BaHMS WM Kiaccamu. Kpome
3TOro, C aKTepaMH MOTYT ObITh CBsSI3aHbl MHTEP(ENCHl, KOTOPbIE OMPENENSIIOT, KaKuM 00pazom
JPYTHE DIIEMEHTHI MOJEIN B3aUMOAECUCTBYIOT C 9TUMHU aKTE€pPaMH.

Ilpumeuanusa (notes) B s3pike UML mnpemHasHaueHbl [jisi BKJIIOYEHHS B MOJIEIh
MIPOU3BOJILHONW TEKCTOBOW MH(OPMALIMHU, UMEIOIIEH HEMOCPEICTBEHHOE OTHOIIEHHWE K KOHTEKCTY
pa3pabareiBaeMOro IMpoekTta. B kadectBe Takoil HHPoOpManuud MOTryT OBITh KOMMEHTapuu
pa3paboTurka (Hampumep, JaTta M Bepcus pPa3pabOTKM JuarpaMMbl WM €€  OTAEIbHBIX
KOMIIOHEHTOB), OTpaHHWYEHHUs (HANpUMep, Ha 3HA4YEHHs OTIENbHBIX CBS3€H WINM HK3EMIUIAPHI
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CYILIHOCTEHN) U NMOMeUYeHHbIe 3HaueHus. [[puMeHUTEeNbHO K AuarpaMMaM BapuaHTOB UCIIOJIb30BaHUS
MpUMeYaHue MOXKET HOCUTh CaMylo OOIIyr0 WH(OpMAaIHo, OTHOCSIIYIOCS K O0IEeMy KOHTEKCTY
CUCTEMBI.

I'paduueckn mpumMedaHuss 0003HAYAIOTCA MPSIMOYTOJBHUKOM C '"3arHyThIM" BEPXHUM
paBbIM Yroiakom (puc. 3). BHyTpu mNpsAMOYrojibHUKa COAEPKHUTCS TEKCT IPUMEYaHUs.
[Ipumeuanue MOXKET OTHOCHUTHCS K JI0OOMY 3JEMEHTY AMAarpaMMbl, B 3TOM Cly4yae MX COEIUHSET
IyHKTUpHas JHMHUA. Ecium npuMedaHue OTHOCHTCS K HECKOJIBKMM 3JEMEHTaM, TO OT HEro
MIPOBOASTCS, HECKOJIBKO JTMHHMA.

Feanqz0BaTe B BUAE
OToeNeHOA BUBnHOTERK
CTAHAARTHRIX dryHKUMEA

MpesocTagnTL KIMEHTY
KaTanor TOBEapoe A nA
1aKasa

Puc. 3.IIpumeps! npumeuannii B sa3pike UML

Omnowenua na ouazpamme 6apUAHMOE UCNOAb306aHUA. MexXny KOMIIOHEHTaMH
JyarpaMMbl BapHMaHTOB HCIIOJIb30BAHMS MOI'YT CYLIECTBOBATh PAa3jIM4HbIC OTHOLIEHUS, KOTOPBIE
OIMCHIBAIOT B3aMMOJCHCTBHE DK3EMIULIPOB OJHUX AaKTEpPOB M BapUAHTOB HCIOJIb30BAaHUSA C
SK3EMIUIApAaMHM  JIPYTUX aKTepoB M BapuaHTOB. OJMH aKTep MOXET B3aUMOJIEHCTBOBATh C
HECKOJIbKUMH BapUaHTaMU HUCIOJIb30BaHUA. B 3TOM ciryyae 3TOT akTep oOpalaercs K HECKOJIbKUM
cepBUCaM JaHHOM cHUCTeMBl. B CBOIO ouepenb OIMH BapHAHT HCIOJIB30BAHUS  MOKET
B3alMOJECICTBOBATH C HECKOJIBKUMU aKTE€paMH, IIPENOCTABIISS I BCEX HUX CBOM cepBuc. Cienyer
3aMETHUTh, YTO JBAa BAPUAHTA HCIIOIb30BAHMS, OIIPEACICHHBIE I OJHOM M TOW K€ CYIIHOCTH, HE
MOT'YT B3aUMOJEUCTBOBATh JPYyr C JPYrOM, IOCKOJBKY KaXIbli U3 HUX CaMOCTOSATEIBHO
ONMCHIBAECT 3aKOHYEHHBIM BAapHAHT HCIIOIB30BAHMS 3TOM CYIIHOCTH. boisiee TOro, BapHaHTHI
UCTOJb30BaHUS BCErJa MpeayCMaTpUBAlOT HEKOTOpble CHUTHAlbl MM COOOLIEHMs, Korja
B3aMMO/ICICTBYIOT C aKT€paMHM 3a MpejesiaMu CUCTEMBbI. B TO e BpeMs MOTYT ObITh ONpeesieHbI
ApyTUe crocoObl I B3aUMOIEHCTBHS C SJIEMEHTaMH BHYTPH CUCTEMBI.

B s3pike UML umeeTcss HECKOJIBKO CTaHIAPTHBIX BHJIOB OTHOLICHMHM MEXy aKTepaMu U
BapHMaHTAMHU UCIIOJIb30BAHUSA:

1.OtHomrenue accormaruu (association relationship)
2.Otnomenue paciimpenust (extend relationship)
3.OtHomenue o6o0menus (generalization relationship)
4.Otromenue Bmodenus (include relationship)

[Tpu 5TOM 001IHME CBOMCTBA BAPUAHTOB UCIIOIL30BAHUS MOTYT OBITh MPEICTABICHBI TPEMS
Pa3NUYHBIMM CIIOCOOAMH, a MMEHHO C IIOMOIIBI0 OTHOLICHUH pACHIMpPEeHHs, OOOOIEHHUS WU
BKJIFOYEHUSI.

Omnouwienue accoyuayuu siBISETCS OHUM U3 (yHIaMEHTAJIbHBIX MOHATHH B A3b1ke UML
U B TOM WM MHOM CTENEHH HCIOJIb3YeTCs MPHU MOCTPOSHUH BCEX IpapUUecKuX MOoJelieil CUCTEM B
(opMe KaHOHMUYECKUX AHArPaMM.

[TpyuMeHuTeIbHO K JuarpaMmaM BapUaHTOB MCIOIb30BAaHUS OHO CIY>KUT U1 0003HAYEHUS
cneun(uyeckoil poiaM akTepa B OTAEIHHOM BapUaHTE UCIOJIb30BaHUSA. IJTO OTHOIIECHHUE
YCTaHABIMBAET, KAKYK0 KOHKPETHYIO pOJIb MIPAET AKTEp INPU B3aUMOJECUCTBUHU C IK3EMILIIPOM
BapHaHTa ucnoibp3oBaHusA. Ha nuarpamme BapHaHTOB MCIOJIb30BaHUS, TaK XK€, KaK M Ha JIPYrux
auarpamMmax, OTHOILIEHHE accolMaluyd OO0O03HAYaeTCsl CIUIOIIHOW JHMHHMEW MEXIy aKTepoM U
BapUaHTOM HCIOJIb30BAHUA. JTa JIMHUS MOXET UMETh JIOMOJHUTENIbHBIE YCIOBHbIE 0003HAUYEHUS,
Takue, HalpuMep, Kak UMs U KpaTHOCTh (puc. 4).
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OdopmuTe KpeauT
1 X AnAa knueHTa baHka

Knuent Banka

Puc. 4.Ilpumep rpaduveckoro mpeacTaBICHUs] OTHOILICHHS aCCOLMAIIUN MEXITY aKTepOM U
BapUaHTOM HCIIOJIb30BaHUS

Ommnowenue pacuiupenus OnpeneiseT B3auMOCBSI3b 3K3EMIUISIPOB OTAEIBHOIO BapuaHTa
UCIOJIb30BaHUs ¢ Oojee 00IIMM BapUaHTOM, CBOIICTBAa KOTOPOI'O OIPEEIAIOTCS Ha OCHOBE crioco0a
COBMECTHOTO OOBEAMHEHUS [aHHBIX OHK3EMIUIIPOB. B MeTamMoienu OTHOIIEHHE pacIIupeHUs
SBJIACTCSL HAIIPABJICHHBIM M YKa3bIBA€T, YTO IIPUMEHUTENBHO K OTIEIIBHBIM IIPUMEPaM HEKOTOPOIO
BapHaHTa WCIOJIb30BAHUS JOJDKHBI ObITH BBINOJHEHBI KOHKPETHBIC YCIIOBHS, ONPEACICHHBIC IS
pacIIMpeHys JaHHOIO BapUaHTa UCIOJIb30BaHusA. Tak, €ClIM UMEET MECTO OTHOLIEHUE PACILIUPEHHUS
OT BapuaHTa MCIIOJIb30BaHMS A K BapMaHTy MCIOJIb30BaHUS B, TO 3TO 03Hayaer, 4TO CBOICTBa
9K3EMIUISIpa BapyUaHTa KMCII0JIb30BaHusl B MOryT ObITh JOIOJSHEHBI Oarofapsi HaJIMYUIO CBOHCTB Y
paciIMpeHHOI0 BapMaHTa UCIOJIb30BaHUs A.

OTHOIIEHHE PAaCHIMPEHUs] MEX/ly BapUaHTaMHU MCIIOJIb30BaHUs 0003HAUaeTCs MMyHKTUPHON
JUHUEN €O CTpENKod (BapuaHT OTHOLIEHHS 3aBUCHUMOCTH), HAIpPaBJIEHHOW OT TOIrO BapuaHTa
UCIIOJIb30BAaHUs, KOTOPBIM SBJISETCS PaCIIUPEHUEM [UIsl MCXOJHOTO BapHaHTA HCIOJIb30BaHUS.
JlaHHasT JTUHHUA CO CTPENKOM momedaercss KitodeBbiM cioBoM "extend" ("pacmmpsier"), kax
IIOKa3aHOo Ha puC. 5.

OdopmuT 2aKaz
Ha npuobpeTeHue

"extend"”

3anpocmb Katanor
BCeX TOBApOE

Puc. 5STIpumep rpaduueckoro wu300pakeHUS OTHOIICHHS PACIIUPEHUS  MEXKIY
BapUaHTaMM UCIOJIb30BAHUS

OTHoleHNe pacHIMpeHusi OTMEYaeT TOT (PAaKT, YTO OAMH W3 BapUAHTOB MCIIOJIb30BAHMS
MOXKET TIPUCOEIMHATH K CBOEMY IIOBEACHHMIO HEKOTOPOE JIONOJHUTEIBHOE IIOBEICHMUE,
OIIPEJIJIEHHOE IS IPYTOro BapuaHTa MCIIOJIb30BaHMSL.

B npencraBneHHoM Bhlle npumepe (puc. 5) npu opopMIICHHH 3aKa3a Ha MpUOOpeTeHHe
TOBapa TOJIBKO B HEKOTOPBIX CIydasX MOXET MOTpPeOOBaThCS MPENOCTABICHNUE KIMEHTY KaTajlora
BCceX TOBapoB. [Ipum 3TOM yciioBHEM pacHIMpeHus SBISIETCA 3allpoc OT KJIMEHTa Ha IOJIydeHHe
Karajora ToBapoB. O4YeBHIHO, YTO MOCIE MOJIY4YEHUS KAaTalora KIMEHTy HEOOXOAMMO HEKOTOpOe
BpeMs Ha €ro M3y4yeHue, B T€UeHHE KOTOporo odopmieHue 3aka3a npuoctaHasiauBaercs. [locne
O3HAKOMJIEHUSI C KaTaJOroM KIMEHT pelaeTr Ju0o B MOJib3y BbIOOpa OTIAEIBHOrO TOBapa, JM0O
OTKa3a OT MOKynkH BooOme. CepBUC HIM BapuaHT Hcnoib3oBaHus "OdopMuTh 3aKa3 Ha
npuoOpeTreHue ToBapa" MOXKET OTpearupoBaTh Ha BBIOOp KJIIMEHTA YK€ IMOCIEe TOro, KakK KIUEHT
MIOJIYYHUT AJI1 O3HAKOMJIEHHUS KaTaJor TOBAPOB.

MpoeepuTe ycnoeuA Brlgaeats karanor
Ha 3anpoc katanora TONBKO MO 3anpocy
TOBAPOE KNUEHTOM KNHEHTA

Banpucmb Katanor
BECEX TOBAPOB

Puc. 6 I'paduueckoe n300pakxeHue OTHOLICHHS PACIIUPEHUs C MPUMEUYAHUSIMU YCIOBHM
BBITTOJTHEHUS] BADHAHTOB HCITOJTb30BAHHS

Omnouienue 0000ugenun CIYXUT JUId yKazaHusi TOro (akra, 4YTO HEKOTOPBIA BapHAHT
WCIIOTB30BaHUsI A MOKET ObITh 0000IIEH 10 BapraHTa MCIONb30BaHus B. B aToM cirydae BapuaHT
A Oyner sBuATbCs crenuanu3anue Bapuanta B. Ilpu stom B HaspiBaeTcs mpeakom wWid
poIuTeNeM IO OTHOIICHWIO A, a BapHaHT A - TIOTOMKOM IO OTHOIICHHIO K BapHaHTy
ucnonb3oBanus B. Criemyer momyepkHyTh, 4TO MOTOMOK HACJIEQyeT BCE CBOMCTBA M IMOBEICHUE
CBOEr0 PpOJUTENS, a TaKXKe MOXKET OBbITh JOINOJIHEH HOBBIMHM CBOMCTBAMHM U OCOOEHHOCTSIMU
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OdopmuT 3akas
Ha npuobpeTeHne
TOBapa

"extend"




noBeieHus. ['paduueckn JaHHOE OTHOIICHHWE 0003HAYAETCS CIUIONIHON JMHHEH CO CTPENIKOW B
dbopMe He3aKpalleHHOTO TPEeYrojbHUKA, KOTOpas yKa3blBaeT HA POJUTEIbCKUN BapUaHT
UCIONBb30BaHus (puc. 7). DTa JMHUS CO CTPEIKOM HMEET CIHEelUaIbHOE Ha3BaHUE - CTpeliKa
"06001eHue".

OdopmuT 3aKaz OdopmuTe 3aka3
Ha npuobpeTerue Ha npuobpeTeHue
TOBapa OMNEHITERE

Puc. 7 [Ipumep rpadudeckoro n300paskeHUs OTHOIIECHUS 0000IIEHUS MKy BapUaHTaAMHU
HCIIOJb30BAaHUS

OTtHomeHne 0000IIeHUS MEKIY BapHAHTAMH HCIIOJIb30BAaHUS IIPUMEHSIETCS B TOM Clydae,
KOorja HeoOXOAMMO OTMETHTh, YTO JOYEpHUE BapUAHThl MCIOJIB30BaHHUS 00JaJal0T BCEMHU
aTpuOyTaMu M OCOOCHHOCTSIMH TIOBEIECHHUS POAMTEIbCKHX BapuaHToB. IIpu 3TOM mouepHue
BAPUAHTHI UCIIOJIb30BAaHUSI YYAaCTBYIOT BO BCEX OTHOIICHMSX POJAMTEIBCKUX BapHUaHTOB. B cBOMO
ouepelb, JI0YEPHUE BapUAHThl MOTYT HAJENATbCS HOBBIMM CBOWCTBAMHU IIOBEIEHUS, KOTOpPBIE
OTCYTCTBYIOT Y POJUTEIbCKMX BApPUAHTOB HCIIOJB30BAHMS, a TaKXe YTOYHATh WIIU
MOIU(UIMPOBATH HACIIEyEMbI€ OT HUX CBOWCTBA IMIOBEICHUSI.

OmHuouwienue 6KIOUeHUA MEX]Y ABYMS BApUAaHTAMHM MCIOJIb30BaHUSl YKa3bIBAE€T, UTO
HEKOTOPOE 33JaHHOE IOBEJECHHUE I OJHOIO0 BapHAaHTAa MCIIOJb30BaHUS BKIIIOYAECTCS B KA4eCTBE
COCTAaBHOI'O KOMIIOHEHTA B IOCJEI0BATEIBbHOCTh MOBEJIECHUS APYroro BapHaHTa HCIIOIb30BAHUS.
JlaHHOE OTHOLIEHHE SBJSETCS HAlpaBlE€HHbIM OWHApPHBIM OTHOILLEHHUEM B TOM CMBICIIE, YTO Iapa
9K3EMIUISIPOB BAPUAHTOB MCIOJIb30BaHMs BCEr/la YIIOPsI0YEHA B OTHOLIEHUN BKIFOUEHUSI.

CeMaHTHKa 3TOTO OTHOIICHUS ONpeAessercs cieayromuM obpazoMm. Korma skzeMrutsp
[IEPBOT0 BAPUAHTA UCIIOIb30BAHUS B IIPOLIECCE CBOETO BBHIMOJIHEHHUS TOCTUTAET TOUKU BKIOYEHUS B
IIOCJIEIOBATEIbHOCTh IOBEACHUSA OK3EMIUIIpa BTOPOrO0 BapHaHTa MCIOJb30BAaHUSA, HSK3EMIUIAP
[IEPBOTO BapUaHTA MCIOJb30BaHUS BBIIOIHIET MOCIEI0BATEIbHOCTh ACHCTBUN, ONPENEIISIONLYIO
IIOBEJICHUE DK3EMIUIIPAa BTOPOTO BapuaHTa MCIOJIb30BaHUs, IIOCIE YET0 IPOJ0JIKAET BHIIIOJHEHHE
JENCTBUN CBOETO IOBEICHMUS.

OTHolleHHE BKJIIOYEHHUS, HAlpaBiICHHOE OT BapHaHTa MCIOJb30BaHUS A K BapHaHTy
UCMOJNb30BaHUs B, yka3plBaeT, uTO KaXIbIH OSK3EMIUIAp BapuaHTa A BKIOYaeT B ce0s
(GyHKIIMOHAJIbHBIE CBOWMCTBA, 3aJaHHbIE JUIsi BapuaHTa B. OTu cBoiicTBa cCHEHHATU3UPYIOT
MOBEJICHHE COOTBETCTBYIOLIETO BapvaHTa A Ha JaHHOM auarpamme. ['padudecku paHHOe
OTHOIIIEHHE 0003HavaeTCsl MyHKTUPHOM JIMHUEH CO CTPENIKOM (BapHaHT OTHOILEHUS 3aBUCUMOCTH),
HampaBJIeHHOW OT 6a30BOr0 BapuaHTa MCHOJb30BAHUA K BKIOYaeMoMy. IIpu 3ToM naHHas NUHUS
CO CTPENIKOM oMeuaeTcs KIIF4YeBbIM clioBoM "include" ("Bkirodaet"), Kak moka3zaHo Ha puc. 8

OdopmuT 2akas
Ha npuobpuTeHke
KOMNBHITEPE

Beinucate cyeT Ha
onnaty KoMneHTERA

"include”

Puc. 8 Ilpumep rpadudeckoro n3o0paxxeHusi OTHOIICHUST BKIIOUCHUSI MKy BapUaHTaMU
WCIIOb30BaHUS

B s3pike UML B3aumopeiicTBHe 3JI€MEHTOB paccMaTpUBAaeTCsl B HHPOPMAIMOHHOM
acrekTe MX KOMMYHHUKAIUH, T. €. B3aMMOJEHCTBYIOIIME OOBEKTHl OOMEHHMBAIOTCA MEXIy COOOi
HekoTopoit nadopmanueit. [lpu sTom nabopmanus npuHuMaeT GopMy 3aKOHUEHHBIX COOOIIEHUH.

Jlns  MoaenupoBaHUS B3aUMOJEHCTBUS 00BeKTOB B si3bike UML  ucnomb3yrorcs
COOTBETCTBYIOIIUE AHarpaMmbl B3auMoeicTBUs. ['oBops 00 3TUX AuarpaMMax, UMEIOT B BUJY JIBa
acrieKTa B3aUMOJICHCTBHUS. Bo-mepBbIX, B3aUMOACHCTBHS OOBEKTOB MOKHO paccMaTpuBaTh BO
BpPEMEHHM, U TOT/Ia JJIs MIpe/ICTaBICHHs] BpEMEHHBIX OCOOCHHOCTEH nepeaun U npueMa cooOLIeHH
MEXAy  OObEeKTaMH  UCIOJB3yeTcs  JAWarpaMMa  MOCJAeA0BATEeJbHOCTH.  J(narpaMMel
MOCJIEI0BATEIBHOCTH HCIIOJIB3YIOTCA TPU MOJEIUPOBAHUM CHHXPOHHBIX IPOIIECCOB, B KOTOPBIX
BPEMEHHOM aCIEKT MOBEIEHUS MOKET UMEThH CYILIECTBEHHOE 3HAUCHUE.

Oovexkmeol.

Ha pmarpamme mocienoBaTeNbHOCTH HM300pPAKAIOTCS HCKIIOYUTENIBHO T€ OOBEKTHI,
KOTOPBIE HEMOCPEICTBEHHO YYacCTBYIOT BO B3aMMOJCHCTBUM M HE IOKAa3bIBAKOTCA BO3MOXKHBIC
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CTaTUYECKHUE AacCOUMAlUU ¢ JApYyruMH oObekTamu. Jlyig jauarpamMmbl  [OCIIEAOBATENLHOCTH
KJIFOUYEBBIM MOMEHTOM SIBIISICTCS IMEHHO JTUHAMHUKA B3aHMMOJEHCTBUS OOBEKTOB BO BpeMeHH. [Ipu
3TOM JAMarpaMma IOCJIeJ0BAaTEIbHOCTH MMeeT Kak Obl gBa m3MepeHus. OfHO - ciieBa HAlpaBo B
BU/IC BEPTUKAIBHBIX JIMHUH, KOKAas U3 KOTOPBIX N300pakaeT JIMHUIO KHU3HU OTJEIBHOTO O0BEKTa,
YYacTBYIOLIETO  BO  B3auMmojeicTBuu. ['paduyecknm  Kaxaplii  00BEKT  M300pakaeTcs
IpPSIMOYTOJIBHUKOM M PAacIioyiaracTcss B BEpXHEH 4acTH CBOeH JMHUM Xu3HU (puc. 9). BHytpm
NPSIMOYTOJIbHUKA 3aIMCBHIBAIOTCS UM O0BEKTa M UM Kilacca, pa3zieleHHbIe JBoeTouneM. [lpu aTom
BCS 3aITUCh MTOJYEPKUBACTCS, YTO SIBIISICTCS IPHU3HAKOM OOBEKTA.

He wucknrouaercs curyanus, Korma umMsi o0bEKTa MOXKET OTCYTCTBOBATh Ha Juarpamme
MIOCJIEIOBATENBHOCTH. B 3TOM ciydae yka3bIBaeTCs TOJIBKO MMsI KJIacca, a caM OOBEKT CUMTACTCS
AHOHUMHBIM.

f vima Ofvexra 1|
{' Vima Knacca 1

Wua_Obnexra 2: Wun OBvexra 3-

wna Knacca 2 Muva Knacca 3

— a—

NUNUR XU3HU

|
obbexms
@poxye | /
/ YNPA_NeHUA I | /

o

X

CUMBON DAIPYWBHUR
obvexma

!

Puc. 9. Paznmuunbie rpadudeckrue MPUMHTHBBI JHArpaMMBbl IOCIEI0BATEIBHOCTH

KpaiiHuMm cieBa Ha auarpamme M300paxaercsi 00bEKT, KOTOPBIN SABISETCS MHUIIMATOPOM
B3auMozneiictBus (00bekT 1 Ha puc. 9). IlpaBee wu3oOpaxkaercs ApPyro OOBEKT, KOTOPBIHA
HEMOCPEJCTBEHHO B3aMMOJEHCTBYET C IepBbIM. TakuM oOpa3oMm, Bce OOBEKTHI Ha JuarpaMme
MOCJIEI0BATENBHOCTH 00pa3yIOT HEKOTOPBIN MOPSIIOK, ONPEEIsIeMbIi CTEIIEHbI0O aKTUBHOCTH ATHX
00BEKTOB NP B3aUMOAECUCTBUU JIPYT C IPYTOM.

Bropoe usmepeHue auarpaMMbl MOCJIENOBATENbHOCTH - BEPTUKAJIbHAs BPEMEHHas OCh,
HanpaBJIeHHas CBepXy BHHM3. HaualbHOMY MOMEHTY BPEMEHHM COOTBETCTBYET camas BEPXHssl 4acTh
nuarpammbl. [Ipu 3TOM B3auMoAEWCTBHUS OOBEKTOB PpEATU3YIOTCS IOCPEICTBOM COOOIIEHUH,
KOTOpbIE MOCBUIAIOTCS OJHUMM oOObekTamMu JpyruMm. CoolmieHus u300pakaroTcsi B BHJE
TOPU3OHTAIBHBIX CTPEIOK C UMEHEM COOOIIEHUS U TaKke 00pa3yloT MOPSAJOK M0 BPEMEHU CBOETO
BO3HUKHOBEHHUA. JlpyrumMu  cioBamM,  COOOIIEHMsS,  pacHOJIO)KEHHbIE Ha  Juarpamme
M0CJIe/I0BATENbHOCTH BbIILIE, HHUIIMMPYIOTCS paHbIlIe TeX, KOTOPhIE pacnoioxkeHbl Hke. [Ipu saTom
MacmTad Ha OCH BpEeMEHM HE YKa3blBaeTCs, IOCKOJBKY JMarpaMma IOCJe0BaTEIbHOCTU
MOJICJIUPYET JIHILIb BPEMEHHYIO YIOPSAA0YEHHOCTh B3aUMOICHCTBUI THIIA "paHblIe-TI03XKe" .

Junusa yxcusnu od6vekma

Jluaus xu3HM oObekTa (object lifeline) m3o0OpaxkaeTcss MYHKTUPHOM BEpTUKAIBHOM
JUHUEH, acCOLMUPOBAHHOW C €IMHCTBEHHBIM OOBEKTOM Ha JauarpaMme IOCJIeI0BaTebHOCTH.
JIMHMA KM3HM CIYXKUT JUisi OOO3HAYeHHs Ilepuoja BPEMEHH, B TEUYEHHE KOTOPOro OOBEKT
CYLIECTBYET B CHUCTEME W, CI€J0BaTElIbHO, MOXET IOTEHLUMAIbHO YYacTBOBAaTh BO BCEX €€
B3aUMOJIEHCTBUAX. Ecian 0OBEKT CyIIecTBYeT B CHCTEME IOCTOSHHO, TO W €ro JIMHUS >KU3HU
JOJKHA TPOJIOJKATHCS MO BCEH TUIOCKOCTH JHMarpaMMbl MOCIEI0BAaTEIbHOCTH OT caMOil BepXHel
€€ 4acTH J10 caMoil HikHel (00bekTsI 1 u 2 Ha puc. 9).

OTtnenbHbIE OOBEKTHI, BBHIOJHUB CBOIO POJb B CHCTEME, MOTYT OBITh YHHUYTOKEHBI
(pa3py1ieHsr), 9TOOBI OCBOOOIUTH 3aHMMAaeMble HMU pecypchl. J{iIst TAKMX 00BEKTOB JIMHHS KU3HU
0oOpbIBaeTCS B MOMEHT €ro yHU4TOoXeHus. Jlyi1 0003HadeHHs] MOMEHTa YHMUYTOKEHHUS O0BbEKTa B
sa3pike UML ncnonb3yercs crienuaibHblii cuMBOA B (hopMme atuHCckol OykBbl "X" (00beKT 3 Ha
puc. 9). Hmxke »5Toro cuMBOja MYHKTUpHAs JIMHUSL HE HM300pakaercsi, IMOCKOJIbKY
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COOTBETCTBYIOIIETO O0OBEKTA B CHCTEME YK€ HET, U 3TOT OOBEKT JOJDKEH OBITh MCKIIIOYCH M3 BCEX
MOCTEAYIOIMX B3aUMOJICUCTBUM.

BoBce He o00s3aTenbHO CO37aBaTh BCE OOBEKTHI B HAYaJlbHBI MOMEHT BpPEMCHH.
OtnenbHbIE OOBEKTHI B CHCTEME MOTYT CO3/IaBaThCsl MO MeEpe HEOOXOJMMOCTH, CYIIECTBEHHO
O9KOHOMA PECYPChbl CUCTCMBI U ITOBLIIIAA €€ MPOU3BOAUTCIIBHOCTD. B sTom cj1ydac nmpAaMOyrojJbHHK
TaKOro 00BEKTa M300pakaeTCsi HE B BEPXHEH YacTH JAMArpaMMbl TOCIIEOBATEIILHOCTH, a B TOH €e
9acTH, KOTOpas COOTBETCTBYET MOMEHTY co3iaHusi oObekTa (00BhekT 6 Ha puc. 10). Ilpu sTom
NPSIMOYTOJIBHUK OOBEKTa BEPTHKAIBHO PACIIOaraeTcsi B TOM MECTe AHarpaMMbl, KOTOPOE 10 OCH
BPEMEHHU COBIIAJIaCT C MOMEHTOM €r0 BO3HHKHOBEHHUs B cucTeMe. O4eBHUIHO, 00BEKT 00s3aTeIbHO
CO3JIAeTCsI CO CBOCH JIMHUEH KU3HU U, BO3MOXKHO, C JOKYCOM YITPABIICHHS.

Fus Ofueerpd Viun Ofnexr aqS 1

“un Ksacea !

y -

———» Mweomens
Mus Knacca 3

Puc. 10 I'padmueckoe m300parkeHHE pPa3IMYHBIX BApPUAHTOB JIMHUHA >KU3HU U (POKYCOB
yIipaBJlieHUs] 0ObEKTOB

@DoKyc ynpasnenus

B mpouecce QyHKIMOHUPOBaHHUS OOBEKTHO-OPUEHTUPOBAHHBIX CHCTEM OJHH OOBEKTHI
MOTYT HaXOAUTHCSI B AKTUBHOM COCTOSIHMM, HETIOCPEJCTBEHHO BBIIIOJIHAS ONPEAEICHHbIC IEHCTBUS
WINA B COCTOSIHUM ITACCUBHOTO OXKUJAHUS COOOIEHUH OT APYruX 0O0beKTOB. UTOOB! SIBHO BBIAEIHUTH
MOAOOHYI0 aKTUBHOCTH O0O0BEKTOB, B s3bike UML mnpumeHsieTcss crnenuaibHOE TOHSTHE,
noJiyurBIee Ha3BaHue gokyca ynpasienus (focus of control). dokyc ynpaienus usoOpakaercs B
(dbopme BBITSHYTOTO Y3KOTO MPSAMOYTOJIbHUKA (cM. 00BeKT 1 Ha puc. 9), BepxHss CTOpOHAa KOTOPOTO
0003HayaeT Hayauo MoixydeHus Qokyca ynpaBieHHUs O0BbEKTa (Hayalo aKTUBHOCTH), a €€ HUKHSI
CTOpOHA - OKOHuYaHue ¢oKyca ympaBieHHS (OKOHYAHUE AKTUBHOCTH). OJTOT MPSMOYTOJIbHUK
pacrioyiaraeTcsi Huke 00O03Ha4eHHs COOTBETCTBYIOIIETO OOBEKTa U MOXKET 3aMEHSTh €T0 JIMHHIO
xu3HH (00beKT 4 Ha puc. 10), eciu Ha BceM ee MPOTSHKEHUH OH SIBIISIETCSI aKTHBHBIM.

C npyroii cTOpOHBI, IEPUO/IbI AKTUBHOCTH OOBEKTa MOTYT UEPE0BAThCs C MEPHUOJAMU €ro
MIACCUBHOCTU WJIM OKUJaHMsS. B 3TOM ciyyae y Takoro oObEKTa MMEIOTCS HECKOJIBKO (OKYCOB
yrpaBiieHus (06bekT 5 Ha puc. 10). BaxHO MOHMMATh, YTO MONYYUTHh (POKYC YIMPABICHHUS MOXKET
TOJIBKO CYIIECTBYIOUIMII OOBEKT, y KOTOPOrOo B ATOT MOMEHT MMEeTcs JIMHUA XKu3HU. Ecnm ke
HEKOTOPbI 00BEKT ObUT YHUUTOKEH, TO BHOBb BO3HHKHYTh B CHCTEME OH YK€ He MoxeT. Bmecto
HEro JIMIIb MOXET ObITh CO3[aH JIPYroi 3K3eMIUISp 3TOTO K€ Kjacca, KOTOPbIH, CTPOro roBops,
OyZeT SBJIATHCS IPYTUM O0BEKTOM.

B oTnenbHbIX ciydasix HHUIUATOPOM B3aWMOJEUCTBUS B CUCTEME MOXKET OBbITh aKTep WU
BHEIIIHUH MOJb30BaTeNb. B 3TOM cityuae akTep n300pakaeTcst Ha AMarpaMme MOoCIe0BaTeIbHOCTH
CaMbIM TIEPBBIM OOBEKTOM CjieBa co cBouM (okycom ympasienus (puc. 11). Yame Bcero akrep u
ero (oxkyc ymnpasieHus OyIyT CYIIECTBOBATh B CHUCTEME IOCTOSIHHO, OTMEYas XapaKTEPHYIO UL
II0JIb30BAaTENsl AKTUBHOCTh B MHUIMMPOBAHUM B3aWUMOJEHCTBHN ¢ cucteMol. [Ipm aTom cam akrep
MOKET UMETh COOCTBEHHOE UMs JINOO OCTaBaThC AaHOHUMHBIM.

WNHorna HEKOTOpBIM OOBEKT MOXKET HHHIIMUPOBATh PEKYPCHUBHOE B3aWMOJEWUCTBUE C
caMuM co0o0il. Peubp wuaer o TOM, UYTO HaJUuMe BO MHOTHX SI3bIKaX MPOrPaMMUPOBAHUS
CHEeHAbHBIX  CPEACTB  TOCTPOEHHUS  PEKYPCHUBHBIX TMpoleayp TpedyeT BHU3yalH3aluu
COOTBETCTBYIOUIMX TMOHATHH B (¢opmMe TpaduuecKux NpUMHTHBOB. Ha  amarpamme
MOCJIEI0BATENBHOCTH PEKYpPCHs 0003Ha4YaeTcsl HEOOIBbIINM MPSIMOYTOJIbHUKOM, MPUCOEANHEHHBIM
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K TpaBod cTOpoHE (OKyca YIPABICHHUS TOrO OOBEKTa, s KOTOPOTO H300pakaeTcss 3TO
pPEeKypCcHBHOE B3anMoielicTBre (00beKT 7 Ha puc. 11).
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Puc. 11. I'padmueckoe n3odpakeHue akTepa, peKypcuu U pedieKCUBHOTO COOOIICHUs Ha
JrarpaMMe 1ocie10BaTeIbHOCTH

Coobwenusn

Kak Obl710 0OTMEYEHO BBbILIE, L1e/b B3aUMOACHCTBUS B KOHTEKCTe si3bika UML 3akimodaercs
B TOM, YTOOBI CHENM(PHUIMPOBATH KOMMYHHKAIIMIO MEXIy MHOXECTBOM B3aMMOJICHCTBYIOIIMX
00bekToB. Kaknoe B3aMMOAEHCTBHE ONMCHIBAETCS COBOKYIHOCTBIO COOOIIEHUH, KOTOPBIMU
YYaCTBYIOIIIE B HEM OOBEKTHI OOMEHMBAIOTCS MEXOy co0oil. B 3Tom cwmpicie coobmieHue
(message) mpencTaBisieT coOOW 3aKOHUYEHHBIM (parMeHT HMH(pOpMalMM, KOTOPBIH OTIpPaBIIsSETCS
OMHUM O00BeKTOM apyromy. Ilpm 53ToM mTpueM COOOIICHHS WHUIMHPYET BBIMOJHEHUE
OIpENICJICHHbIX JCWCTBUI, HANpPaBICHHBIX Ha peEIIeHHe OTAEIbHOM 3aJaud TeM OOBEKTOM,
KOTOPOMY 3TO COOOIIEHUE OTIPABIICHO.

Takum 00pa3oM, cOOOIIEHUS HE TOJBKO IMEpelaloT HEKOTOPYI HH(OpMalUIo, HO U
TpeOYIOT WM TPEANONaraloT OT MPUHUMAIOIIEro OOBEKTa BBITOJHEHHS OXKHIAEMBIX JIEHCTBHU.
Coo011eHust MOTYT HHUIIMMPOBATH BBIIOJIHEHHE ONepalnnuii 00bEeKTOM COOTBETCTBYIOIIETO Kilacca, a
mapamMeTpel  ATHX  ONepaluii  mepefarTcs BMmMecte ¢  cooOmeHueM. Ha — guarpamme
MOCJIeIOBATEIbHOCTH BCE COOOILIEHMS YIOPSAAOYEHbI IO BPEMEHU CBOET0 BO3HUKHOBEHHS B
MOJEIINPYEMOU CHCTEME.

B TakoM KOHTekcTe KaxJoe COOOLIEHHE HMEeT HalpaBlieHHe OT OObEKTa, KOTOpBIH
WHUIMAPYET W OTIPABISIET COOOIIEHUE, K 00BEKTY, KOTOPBIH ero moxydaet. MHOT/Ia oTnpaBuTess
COOOIIEHUsI Ha3bIBAIOT KIMEHTOM, a Mojydarens - cepepoM. IIpu 3Tom cooOuieHne OT KIMeHTa
uMmeeT GopMy 3ampoca HEKOTOPOTO CEpBHCA, a pEeakIs cepBepa Ha 3ampoc MOocje MOTYYEeHHUs
COOOIIEHNs MOXET OBITh CBs3aHA C BBIOJHEHHWEM OIPENEIEHHbIX JeHCTBUHA WM mepeaadu
KJIIMEHTY HE00X0AMMOM nH(OpMaIUU TOKE B popMe COOOIIECHUSI.
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Puc. 12.I'paduueckoe nzodpaxeHune pa3InyHbIX BUOB COOOIICHUN MEXKIY OObEKTaMH Ha
Juarpamme rocJjieJoBaTeIbHOCTH

B s3pike UML MoOryT BCTpedaThCsi HECKOJIBKO PAa3HOBUAHOCTEH COOOLIEHHM, KaKaoe U3
KOTOPBIX UMEET CBOE Tpaduueckoe nzodpaxenue (puc. 12).
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- IlepBas pa3HOBUAHOCTH COOOINEHUS SIBISETCS HamOOJee pacCHpOCTPAHEHHOW W
UCIONIb3YETCSl AJIi BBI30BA IMPOLIEAYP, BBINOJHEHUS ONEpaluid UM O0O3HAYEHHUS OTAEIbHBIX
BJIOXKCHHBIX TIOTOKOB ympaBieHus. Hadano 3Toil cTpenku Bcerma compukacaercs ¢ (hoxycom
yIOpaBlIeHUS WU JIMHUEH JKU3HU TOro 00BbEKTa-KIMEHTa, KOTOPHIH MHHUIMHUPYET 3TO COOOIICHHE.
Konery crpenku compukacaeTcsi ¢ JIMHHEW JKU3HH TOrO OOBEKTa, KOTOPBIH MPUHUMAET 3TO
COOOIIIeHUE U BBINOJHIET B OTBET ONpejesieHHble nedcTBus. Ilpu sToM mpuHUMAIOUMi 00BEKT
3a4acTyIO MOJIy4aeT U OKYyC YIpaBICHUS, CTAHOBSICh AKTUBHBIM.

- Bropas pa3HOBHIHOCTH COOOIIEHHS HCHOJB3yeTCA AJii O0O3HAUEHUS MHPOCTOro (He
BJIO’)KEHHOI'0) MOTOKa ynpasieHus. Kaxnaas Takas cTpelika yKka3bplBaeT Ha IIPOrpecc OJHOIO Iiara
notoka. [Ipu 3ToM cooTBETCTBYIOILIME COOOLIEHUSI OOBIYHO SABISIOTCS ACHHXPOHHBIMH, T. €. MOTYT
BO3HUKATh B IIPOM3BOJBHBIE MOMEHTHI BpeMeHH. llepemaua Takoro cooOIICHHUS OOBIYHO
COIPOBOXKAAETCS MoydyeHrueM GoKyca yrpaBieHHs] 00bEKTOM, €ro MPUHSBIINM.

- Tperbsi pa3HOBHIHOCTH SIBHO O0O3HAYAaE€T ACHHXPOHHOE COOOILICHHE MEXIY JABYMS
0o0BEKTaMU B HEKOTOPOW MpOLEAYpPHOH MocieaoBareabHOCTU. [lpuMepoM Takoro cooOieHus
MOJXKET CITY)KUTh MPEPHIBAHUE OTICPAIlMU MTPH BOZHUKHOBEHUU HCKIIOYUTEILHON CUTyaluu. B aTom
ciydae uHGOpMAIUs O TaKOW CUTYyalluu MEPEAaeTCs BBI3BIBAIOIIEMY OOBEKTY UISl MPOIOIIKEHUS
npouecca JaabHENIIEro B3auMOICCTBHS.

- UYerBepTas pa3HOBHUIHOCTb COOOIICHHUS WCIIONB3YeTCs Ml BO3BpaTa M3 BBI30BA
nporenypsl. IIpuMepoM MOXET CIYyKUTh MPOCTOE COOOIIEHHE O 3aBEPIICHHH HEKOTOPBIX
BBIUMCIICHUM 0€3 MpenocTaBieHHs] pe3ysibTaTa pacuyeToB OOBEKTY-KIHMEHTy. B mporenypHbIx
MOTOKaX YIpPAaBJICHUS 53Ta CTPEJIKa MOXKET OBITh OIyIIEHa, IOCKOJIBKY €€ HaIW4Yhe HESIBHO
MpeJroiaraeTcs B KOHIIE aKTHUBU3allMU 00beKkTa. B TO ke Bpems cUMTaeTcs, YTO Ka)Iblil BHI30B
MpOLEeAYypPhl UMEET CBOIO Tapy - BO3BpaT BBI3OBA. /[l HEMPOIEIYPHBIX MOTOKOB YIPABJICHUS,
BKJIIOYasi MapajuleNbHbIE W aCHHXPOHHBIE COOOIICHHS, CTpeJKa BO3BpaTa JOJKHA YKa3bIBaThCS
SIBHBIM 00pa3oM.

Takum o6OpazoMm, B sa3pike UML kaxgoe cooOlieHHe accOuupyeTrcsi ¢ HEKOTOPBIM
JCHCTBUEM, KOTOPOE JIOJKHO OBITh BBHITIOJHEHO MPUHSBIIMM €ro o0bekToM. [Ipm 3TOoM nelicTBue
MOKET UMETh HEKOTOpBIE apryMEHTHl WM MapaMeTPbl, B 3aBUCUMOCTH OT KOHKPETHBIX 3HAUYECHUI
KOTOPBIX MOXKET OBITh TOJY4YCH pa3IMYHbIA pe3ynbraT. COOTBETCTBYIONIUE MapaMeTpsl OyeT
MMETh U BBI3BIBAIOIIEE ITO JIEHCTBUE cooOIIeHue. bonee Toro, 3HaueHUs mapaMeTpoOB OTAETbHBIX
COOOIIIEHUH MOTYT COJEp)KaTh YCJIOBHBIC BBIPAXKCHHS, 00pa3ys BETBICHUE WM aJIbTCPHATUBHBIE
MyTH OCHOBHOTO MOTOKA YIPABJICHUS.

Bemenenue nomoka ynpaenenus

Jns u3o0paskeHus BETBICHUSI PUCYIOTCS JIBE UM OOJee CTPENIKH, BBIXOJAIINE U3 OJHOMI
Toukn (okyca ympaBieHusi o0bekTa ((hokyc ympammeHusi oowvekta 1 Ha puc. 13). Ilpu stom
COOTBETCTBYIOIIME YCIOBHUS JTOJDKHBI OBITh SIBHO yKa3aHBI PAIOM C KaXIAOW M3 CTPENoK B Gopme
CTOPOKEBOro yciioBus. Kak HETpyAHO MpeAcTaBUTh, €CIU YCIOBHE 3allMCAaHO B popMe OYIEBCKOTO
BBIpQXXEHHS, TO BETBJICHHE OYIET COJEep)KaTh TOJBKO JBE BETBH. B 1I000M ciydae YCIOBHUSA
JOJKHBI B3aHMHO MCKIJTFOUATh OJTHOBPEMEHHYIO Iepeady aabTePHATUBHBIX COOOIIECHUH.

C momoIIpI0 BETBICHHUS MOXKHO H300pa3uTh U O0JIee CI0KHYIO TOTUKY B3aUMOJCHCTBHS
00BEKTOB MeX Ty co00il. Ecnu ycrmoBuii 6osiee AByX, TO M1l K&KIOTO U3 HUX HEOOXOIMMO
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Puc. 13 TI'paduueckoe m3zoOpakeHre OWHAPHOTO BETBJICHUS IOTOKA YIPABICHHUS Ha
JrarpaMme 1ocie10BaTeIbHOCTH

Cmepeomunul coobuienuii

B s3pike UML npenycMoTpeHbl HEKOTOpbIE CTaHJApTHBIE JEHCTBHSI, BBINOJIHSAEMBIE B
OTBET Ha IIOJIyUEHUE COOTBETCTBYIOLIET0 cooO0mmieHus. OHM MOryT OBbITh SIBHO YyKa3aHbl Ha
JMarpaMMme I0CJeI0BaTeIbHOCTH B (hOpME CTEpEeoTUIa PAOM C COOOLICHHEM, K KOTOPOMY OHH
OTHOCATCS. B 9TOM ciydae OHHM 3alUCBHIBAIOTCS B KaBBIYKaX. VICHONB3YIOTCS CIETYyIOIINE
0003HaYeHMS U1 MOJCIIUPOBaHMS eHCTBUI:

"call" (BbI3BaTh) - cooOmeHWe, TpeOyrolee BBHI3OBA ONEpAlH WA TPOLEIYPHI
npuHuMaromero o0bekTa. Ecimu cooOuieHne ¢ 3TUM  CTepeoTUNOM pediaeKCUBHOE, TO OHO
MHUIMKPYET JOKAJIHHBIN BHI30B ONEPAIMH Y CAMOT0 MOCIABIIETO 3TO COOOIIEHNE 00BEKTA;

"return" (BO3BpaTHUTh) - COOOLIEHHE, BO3BpAILAIOLIECE 3HAUCHHE BBIIOJHEHHOH oOnepanuu
WJIH TIPOLIEAYPHI BHI3BABIIEMY €€ 00BEKTY. 3HAaUCHHE Pe3yiIbTaTa MOXKET HHUIIMHPOBATH BETBICHNE
MOTOKA YIPABJICHUS;

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

"destroy" (YHHYTOXXHUTB) - COOOLIEHHE C SBHBIM TpeOOBaHMEM YHUYTOXUTh
cOoOTBeTCTBYyIOIMN 00bekT. Ilocbutaercs B TOM ciyyae, Korja HEOOXOIUMO MPEKPATUTh
HE)XeJaTeNlbHble JeHCTBUSA CO CTOPOHBI CYILECTBYIOLIET0 B CUCTEME 0OBEKTa, MO0 KOraa oOBEeKT
OoJbIIIe He HY)KEH M JIOJDKEH 0CBOOOINTH 33/IeHCTBOBAaHHBIE MM CHCTEMHBIE PECYPCHI;

"send" (mocnarte) - 0003HAUAET MOCHUIKY APYrOMY OOBEKTY HEKOTOPOTO CUI'HaJla, KOTOPBI
ACHHXPOHHO HWHHIMUPYETCS OIHUM OOBEKTOM U TIPUHUMACTCS (IIEpPEeXBATHIBACTCS) APYTHM.
OTnuyue curHana oT COOOIIEHUS 3aKIJII0YAaeTCsl B TOM, YTO CHUTHAN JIOJDKEH OBITh SIBHO OINHMCAH B
TOM KJ1acce, 00bEKT KOTOPOTO HHHUIMUPYET €T0 Mepeaady.

Bpemennvie ozpanuuenus na ouazpammax nocnedoeameibHOCu

B oTmenbHBIX ciiydasX BBITIOJHEHHWE TEX WM WHBIX JCHCTBUH Ha JIuarpaMme
MOCTIeIOBATEIbHOCTH MOJKET TMOTpeOOoBaTh SBHOW cHenM(UKALMU BPEMEHHBIX OTpaHUYECHHUH,
HaKJIabIBAEMBIX Ha CaM MHTEPBaJl BBIMOJHEHHS OIEpallMi WM Tiepefady cooOmieHnid. B s3pike
UML qng 3amucu BpeMEHHBIX OTrpaHMYEHHMH HCHOJNb3YIOTCS (UrypHble CKOOKH. BpemeHHble
OTpaHUYEHUS] MOTYT OTHOCHUTHCS KaK K BBITIOJIHEHHUIO OMPEIeNICHHBIX NEHCTBUN 00BEKTaMH, TaK H K
CaMHUM COOOIIEHUSM, SIBHO CHEHU(PUIUPYS YCIOBHUS UX MEpefadd WM mpueMa. BaxxHO moHUMATH,
9TO B OTJIMYHE OT YCIOBHH BETBICHHS, KOTOpPHIC JIOJDKHBI BBHIIONHATHCS albTEPHATUBHO,
BPEMEHHBIE  OTPaHMYEHHUS HUMEIOT  00s3aTeNbHbI MM  JUPEKTUBHBIA  XapakTep s
aCCOIIMMPOBAHHBIX C HUIMH OOBEKTOB.

BpemeHnHble OrpaHMYeHHsT MOTYT 3alMChIBaTbCS PAJOM C  HA4yaJloM  CTPENKH
COOTBETCTBYIOLIEr0 coobmieHus. Ho Hanbosee 4acTo OHM 3alUCBIBAIOTCS ClIEBA OT TOM CTPEJIKH
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Ha OJTHOM ypOBHE C Hell. Eciii BpeMeHHas: XapaKTepUCTHKa OTHOCUTCS K KOHKPETHOMY OOBEKTY, TO
UM 3TOr0 00BEKTA 3aMUCHIBACTCS MIEPE]] MMEHEM XapaKTEPUCTUKU U OTENAETCS OT Hee TOUKOH.

IIpumMepamu TakMx OrpaHUYECHUM Ha JUarpamMme IOCJIENOBATEIBHOCTH MOIYT CIIYXKUThb

CUTYyallld, KOrJa HeoOXOAMMO SIBHO CHEIH(UIMPOBATh BPEMs, B TEYCHHE KOTOPOTO JOIMYCKACTCS
nepeada CoOOLICHHUs OT KIIMEHTA K cepBepy WM 00paboTKa 3ampoca KIMEHTa CEPBEPOM:

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

{Bpemsi_miepemaun_raketa < 10 cek.}

{o0bexT 1. Bpemsi momaun_curHana tpeBoru > 30 cexk.}

Kommenmapuu unu npumeuanus

KomMeHTapun wim TnpuMedyaHusi YK€ paccMaTpUBAINCh PaHee NMPU HM3YYCHUU APYTHX

BUJOB quarpamMMm. OHU MOTYT BKJIIOYAThCS U B TMAarpaMMbl MOCIIEI0BATEIbHOCTH, aCCOLIMUPYACH C
OTJICbHBIMU O0BEKTAMH HIIM COOOIIEeHUsAMU. [Ipy 3TOM HCHONB3YyeTCsl CTaHTapTHOE 0003HAUCHUE
JUIE KOMMEHTapus - IPSIMOYTOJbHUK C "3aJOMJICHHBIM" MpaBbIM BEPXHUM YIiioM. BHyTpu 3TOrO
MPSIMOYTOJIbHUKA 3alMChIBACTCS] TEKCT KOMMEHTAPHUS Ha €CTECTBEHHOM S3BIKE.

1.
2.

o

IHopsaok BbINOJIHEHUS PA0OTHI:

N3yuuth TEOpEeTUUYECKYIO0 HH(POPMALIHIO.

Ha ocHOBe mNpuBENEHHBIX MPUMEPOB PACCMOTPETh OCHOBHBIE MPUHILMIBI TOCTPOEHUS
JUarpaMM BapUaHTOB U MOCJIEI0BATEILHOCTH Ha ocHOBE si3bika UML.

[To BBIOpaHHOMY BapuUaHTy TOCTPOUTH JUArpaMMy BapUAHTOB HCIIONb30BAHUS IS
COOTBETCTBYIOMIEH NHPOPMAITMOHHON CHCTEMBI.

[Io BbIOpaHHOMY BapuaHTy [OCTPOUTH JAHArpaMMy IOCJIEIOBATENbHOCTH IS
COOTBETCTBYIOIIEH NHPOPMAITMOHHON CUCTEMEI.

B snextponHoM Buae opopMuTe KpaTKU OTYET O BBIIIOJIHEHHOM padoTe.

CraiiTe BBIIIOJIHEHHYIO padoTy.

CbopMa NpeacTaBJCHUs pe3yjabTara:
HOCTpOGHHBIe AuarpaMmbl, OTYCT O pa60Te.

Kputepun onenkmn:
OTnu4HO - paboTa BBINMOJIHEHA TOJIHOCTHIO, 0€3 OMIMOOK, C/IeiaH U CIaH OTYeT.
Xopomo - paboTa BBIMOJHEHA TOTHOCTHIO, C HE3HAYUTENbHBIMH OIIMOKAMHU WU

HETOYHOCTAMMU, CACTIAH U CAaH OTYCT.

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

WM HETOYHOCTAMMU, OTUET HE CACTIaH WK CACITIaH YaCTHYHO.

HGYI[OBJ'ICTBOpI/ITCJ'IBHO - pa60Ta HC BBIIIOJIHCHA.
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JlabopaTopnasi padora Ne 2 IlocTpoenne nuarpammbl Koonepanum n imarpaMmsi
Pa3BepThiBaHus M reHepanus Koaa
Henb: o3HaKOMHUTBCS C METOJOJIOTMEH MoAenupoBaHus auarpaMMbl Koomepanuu un
nuarpaMmbl PazBepTbiBaHusi Ha ocHOBE A3bika UML

Bbinosinus patdory, Bel Oyaere:

ymembs:

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

- IPOBOJIUTH AHAJIN3 MTPEIMETHOM 00acTH;

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

- IPOEKTUPOBATh U pazpadaTbIBaTh CUCTEMY IO 33JaHHBIM TPEOOBAaHUAM U CHELU(DUKALIUAM.

- UCHoJb30BaTh Meroaonoruto s3sika UML nns monenuposanust auarpamm Koomnepauuu u
PazBepThiBanus

MarepunanbHoe obecrnieyeHue:
IlepcoHAIBHBIN KOMITBIOTED

3ananne:
1. O3HaKOMHTBCS C TEOPETUYECKUM MATEPHATIOM.
2. O3HaKOMHTBCS C METOJOJIOTHEH MOCTPOeHUs auarpammbl Koomepanuu u auarpaMmbl
PazBepreiBanus Ha ocHOBE sA3bIka UML.
3. Iocrpoiite quarpammy Koormepanuu ist BRIOpaHHO# WH(POPMAITMOHHON CHCTEMBI
4. BblmonHute — mocTpoeHMe — auarpaMmbl  Pa3BepThiBaHMSL  Ais BhIOpaHHOMU
MH(POPMAIIMOHHON CUCTEMBI
5. Cpaiite BBIIOTHEHHYIO paboTy.
Kparkue Teoperuyeckue cBeleHUs:

OcCOOeHHOCTH B3aUMOJICMCTBUSL HJIEMEHTOB MOJEIUPYEMOM CHUCTEMbl MOTYT OBITh
NIPEACTABICHBl  HAa  JuarpaMmax  I[OCIEOBAaTeJIbHOCTH M Koomepauuu.  J[marpamma
MIOCJIEOBATEIBHOCTH CIY)KHT JJI1  BU3YaJIM3alliM BPEMEHHBIX AacleKTOB B3aMMOJEHCTBUS,
auarpaMma  Koollepali —NpeJHa3HadeHa i crnequuKalud  CTPYKTYPHBIX  aCHeKTOB
B3aMMO/AEHCTBHA.

['maBHass o0COOEHHOCTb JAMarpaMMbl KOOIMEpAlUU  3aKJII0YaeTcsi B  BO3MOKHOCTH
rpaduecKu TMpeJICTaBUTh HE TOJNBKO IOCIENI0BAaTEIbHOCTh B3aWMOJCHCTBHSA, HO U BCe
CTPYKTYpPHBIE OTHOLIEHHS] MEXKAY O0BEKTaMH, YYaCTBYIOLIMMHU B 3TOM B3aUMO/IEHCTBUU.

[Tpexne Bcero, Ha auarpaMme KOOMEpalMHd B BHUJE MPSMOYTOJBHUKOB H300pakaroTcs
Y4acTBYIOILIME BO B3aUMOJEUCTBUN OOBEKTHI, COJAEpIKAIINE UM O0BEKTA, €ro Kiacc U, BO3MOXKHO,
3Ha4yeHus1 atpuOytoB. Jlanmee, Kak U Ha JAMarpaMMme KJIacCoB, YKa3bIBalOTCS aCCOLMALUN MEXKIY
00BEKTaMU B BUJE Pa3IMUHBIX COEAMHUTEIbHBIX JUHHUM. [Ipn 3TOM MOXHO SBHO yKa3aTb MMEHa
accolMalliu U poJiel, KOTOpbIe UTParOT 0OBEKTHl B JAaHHOM accolManuu. J{OMOIHUTENFHO MOTYT
ObITh M300pa)KeHbl JUHAMUYECKHE CBSA3M - MOTOKU cOOOIIeHHH. OHU NpPEICTaBISIOTCS TakXkKe B
BUJIE COCIMHUTENBHBIX JUHUM MEXIy OOBEKTaMH, HajJ KOTOPBIMH paclojiaraeTcsi CTpenka C
yKa3aHWEeM HamlpaBleHUs, HMEHH COOOLIEHUS U  MOPAJKOBOrO HOMepa B  oOImen
MOCJIEeI0BATEIbHOCTH HHULIMAIN3ALUU COOOIIEHUH.

B omimume OT AuarpaMMbl  OCIENOBATENbHOCTH, HAa JUarpaMMe KOOIIEpalnu
M300pakaloTCsl TOJBKO OTHOLICHHS MEXIY OOBEKTaMH, UTPAIOIIMMH OIpE/IEICHHBIE POJIU BO
B3auMozeicTBun. C Apyroid CTOPOHBI, Ha 3TOM JuarpaMMe HE YKa3bIBaeTCsl BpeMs B BHJIE
oTHeNnbHOrO0 u3MepeHus. lloaTomy mocinenoBaTenbHOCTh B3aUMOJEHCTBUH U NapaljIeNIbHBIX
MIOTOKOB MOXET OBbITh OIpe/eieHa C MOMOIIbI0 MOPSAKOBBIX HOMepoB. CrenoBaTellbHO, €clu
HE00XO/MMO SIBHO CIELU(HUIMPOBATh B3aMMOCBS3M MEXIY OOBEKTaMH B peaJbHOM BpPEMEHH,
JIyd4lIlle 9TO JEJIaTh Ha IAarpaMMe IOCIeI0BaTENbHOCTH.
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[ToBeneHre CHCTEMBI MOXKET OIUCHIBATHCSI HA YPOBHE OTACIBHBIX OOBEKTOB, KOTOpPHIE
OOMEHHMBAIOTCS MEXIYy COO0O0M COOOIIEHHSIMH, YTOOBI JOCTHYh HYKHOW IEIH WJIM PEaTn30BaTh
HEKOTOpHI cepBUC. C TOUKH 3pEHHS aHAIMTUKA WM KOHCTPYKTOPA BAYKHO MPEACTABUTH B TIPOCKTE
CUCTeMBI CTPYKTYpHBIE CBSI3U OTAEIBHBIX OOBEKTOB Mexay coOoil. Takoe craTuueckoe
MPEJICTABJICHHE CTPYKTYPhl CHCTEMBI KaK COBOKYITHOCTH B3aUMOJCHUCTBYIONIMX OOBEKTOB U
o0ecrnieunBaeT Auarpamma Koonepayuu.

Koonepayusa

[Tonsitue xoomeparuu (collaboration) siBisieTcss oAHUM W3 (YHIAMEHTAJIBHBIX MOHATHI B
si3pike UML. OHO cimyxuT st 0003HAYCHHsI MHOKECTBA B3aUMOJICHCTBYIONINX C OMPEACIICHHOM
1[eJ1bI0 0OBEKTOB B 00IIEM KOHTEKCTE MOJIETUpyeMoii cucteMsbl. Llenb camoii koonepanunun coCTOUT
B TOM, 4YTOOBI crenu(PUIMPOBATH OCOOCHHOCTH peaNM3AIMK OTICIBHBIX HanOoJee 3HAYUMBIX
omepanuii B cucteme. Koormepamus omnpenenser CTPYKTYpy IOBEIEHHUS CHCTEMbl B TEpMHHAX
B3aUMOJICHCTBUS YYaCTHUKOB ITOU KOOIIEpaLUK.

Koomneparus MoxeT ObITh NpecTaBieHa Ha JBYX YPOBHSIX:

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

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

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

JlmarpamMmma KOONEpaIlll yPOGHA RNPUMEPOE TIPEACTABISIECTCS COBOKYITHOCTBIO OOBEKTOB
(9K3eMIUISIPBl KJIACCOB) W CBsi3el (dK3eMIULApbl accorumanuii). [lpu 3ToM CBA3M HOMOITHSIOTCA
CTpenkaMu cooOmeHnit. Ha maHHOM ypoOBHE MOKa3bIBAIOTCS TOJIBKO PEJICBAHTHBIE OOBEKTHI, T. €.
MMEIOIIIE HETIOCPEICTBEHHOE OTHOIICHHUE K pealli3aliy ONepaluu Win KiaccudukaTopa.

B koomepamnuu ypoBHS MPUMEPOB OMPEICISIFOTCS CBOWCTBA, KOTOPHIC JOJDKHBI HUMEThH
SK3EMIUIAPBl ISl TOrO, 4YTOOBI y4dyacTBOBaTh B Koomepanuu. Kpome CBOWCTB OOBEKTOB Ha
JaUarpaMMme KOOoTepaliy TakyKe YKa3bIBAIOTCS aCCOIUAINH, KOTOPBIE JOJIKHBI HMETh MECTO MEXTY
oOBekTamMu Kkoomeparuu. [Ipu 3ToM BOBce He 00s3aTENIbHO M300pa)kaTh BCE CBOICTBA WIIM BCE
accoIlMallii, TIOCKOJIbKY Ha JHarpaMMe KOOIEpalii  MPHCYTCTBYIOT  TOJBKO  POJHU
KJacCU(UKATOPOB, HO HE caMU KiaccudukaTopsl. TakuM 006pazom, B TO BpeMs Kak Kiaccu(uKaTop
TpeOyeT MOJHOTO OMHMCAaHUS BCEX CBOMX SK3EMIUIIPOB, POJb Kiaccu(pukaTopa TpedyeT omucaHus
TOJIBKO T€X CBOMCTB M aCcCOIHAIIHI, KOTOpbIe HEOOXOIUMBI JUIS YYaCTHUs B OTJEIBHON KOOTIEPAIIHH.

Otcrona BeITeKaeT BaxHOe ciencTBue. OfHAa W Ta e COBOKYITHOCTh OOBEKTOB MOXKET
y4acTBOBaTh B pAa3IMUHBIX Koomepauusx. [Ipm SToMm, B 3aBUCHMOCTH OT paccMaTpUBaeMOM
KOOTIEpAIliH, MOTYT M3MEHATHCS KaK CBOWCTBA OTICIIBHBIX OOBEKTOB, TaK W CBSI3U MEXKIY HHUMHU.
ViMeHHO 3T0 OT/IMYaeT [uarpaMmMy KOOMEpaluy OT JuarpaMMbl KJIacCOB, Ha KOTOPOM TOJKHBI OBITh
YKa3aHbI BCE CBOMCTBA M aCCOITUAIIMH MEXKIY dJIEMEHTAMH JTHarPaMMBI.

uazpamma Koonepayuu ypoeusa cneyuuxayuu

Koomnepanuss Ha ypoBHe crneuu@uKanuy H300paxaercd Ha AuarpaMme ITYHKTHPHBIM
AIUTUTICOM, BHYTPU KOTOPOTO 3alKChIBAETCs UMs 3Toi koomepanuu (puc. 1). Takoe nmpeacraBneHue
KOOTIEpAIlUH OTHOCHTCS K OTICIIBHOMY BapHaHTY HWCIOJB30BAHUS U JCTATU3UPYET OCOOCHHOCTH
ero mocneayromed peanuzanud. CHMBOI OJUIAINICA KOOMEpPAlMd COENUHSETCS OTpe3KaMu
MYHKTUPHON JIMHUHM C KKIBIM M3 YYaCTHUKOB 3TOH KOOIEpaIliu, B Ka4eCTBE KOTOPBIX MOTYT
BBICTYINaTh OOBEKTHI WM KIAcchl. Kaxmas U3 9TUX MyHKTUPHBIX JTHHUNA TTOMeYaeTcsl poibto (role)
yJacTHUKA. PO COOTBETCTBYIOT MMEHAM 3JICMEHTOB B KOHTEKCTE BCel KOoTmeparuu. DTH HMEHA
TPAKTYIOTCS KaK MapaMeTpbhl, KOTOPbIE OTPAaHUYUBAIOT CHEIM(PUKAIIUIO HIEMEHTOB MPHU JIF0O0M X
TTOSIBJICHUH B OT/ICIBHBIX MPEJACTABICHUSIX MOJICITH.
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Npumeuanne

Puc. 1. O6mee npencraBieHue Koonepamnuy Ha quarpaMmMax ypoBHs cenupukanuu

[TpocToii Kiacc Ha AWarpaMme KOOIEpaluu 0003HAYACTCs MPSMOYTOJLHUKOM Kilacca,
BHYTPHM KOTOpPOTO 3allMChIBAa€TCA CTPOKAa TEKCTa. JTa CTPOKAa TEKCTa Ha3bIBAeTCs POJIbIO
knaccudukaropa (classifier role). Ponb kiaccugukaropa mokassiBaeT 0COOCHHOCTh UCIIONB30BAHUS
00BEKTOB JaHHOTO Kiacca. OOBIYHO B MPSIMOYTOJbHHUKE TOKA3bIBAETCS TOJIBKO CEKLIHUS HWMEHU
KJIacca, XOTs HE UCKIII0YAaeTCsl BOZMOKHOCTh YKa3aHUS CEKIUi aTpuOyTOB U OTepaIuii.

Ctpoka TekcTa B MPSMOYTOJIbHHUKE JI0JKHA UMETh Ceyonuii popmar:

'/' <M ponu knaccupukaropa> "' <Mms knaccupukaropa>

[':' <Wms xknaccudukaropa >]*

3necs UM kmaccudukaropa, ecim 3T0 He00X0IMMO, MOXKET BKITIOYATH TOJTHBIN ITyTh BCEX
BJIO’KEHHBIX MakeToB. [Ipu 3TOM OAMH MakeT OT APYroro OTAENseTCS JABOWHBIM ABoeToureM "::'".
Eciu He BO3HHKAET IMyTAHMIIBI, MOXXHO OTPAaHUYUTHCS YKa3aHUEM TOJBKO OJIMKAKMIIIEro U3 MTAKETOB,
KOTOpOMY TPUHAUIKUT JaHHas Koorepanus. CumBon "*" mnpumeHsercs Ans yKa3zaHUs
BO3MOYXHOCTH UTEPATHBHOT'O MTOBTOPEHUS HMECHH KIIAaCCH(PUKATOPA.

Ecnu xoomeparnus nomyckaer o0OOIIEHHOE MpEACTaBl€HHE, TO Ha JuarpamMmmax MOTYT
OBITh yKa3aHBbI OTHOIICHHSI 00OOIICHNS COOTBETCTBYIOIIUX 3JIEMEHTOB. DTOT CIIOCO0 MOKET OBITh
WCIOJIb30BaH ISl OINpPEAETCHHs] OTJECNbHBIX KOOMEPAlUid, KOTOPBIE SIBISIOTCS, B CBOIO OuY€pellb,
YACTHBIM CITyd9aeM WIH CICIUAIH3ae Ipyrod Koomepanuu. Takas cuUTyamus H300pakaeTcs
OOBIUHOM CTpenkoi 0000IIeHNs, HAPABIEHHOW OT CHMBOJA JOYEepHEH KOoomepaluu K CHMBOIY
Koonepanuu-npenka (puc. 2). Ilpu 3ToM ponm HOYEpHHX KOOMEpPalHMid MOTYT OBITh
CHeIHaTN3alUIMU POJIeH KOONepaui-IpeIKoB.

- —

‘o ~
MNoxynarens | WMOHT _/  Mpopaxa .!'L“.‘.?'.'L' Nponaseu
vomapa >

-~ - L
Noxynavens | Wt " nosnawa psssgpieet Moarasen

KoMnuYepa \  xomnMweTepa 4 KoMNLIeTEPA
~ -~

- o

\
~
-

Puc. 2.I'paduyeckoe wu300pakeHHE OTHOMICHHUS OOOOIIECHUS MEXAY OTACIbHBIMU
KOOIIEpaLUsIMHU YPOBHs ClIeLIU(pHUKAUN

B otTnenpHBIX cioydasx BO3HHUKAaeT HEOOXOIMMOCTH SIBHO yKa3aTh TOT (aKkT, dTO
KooIlepalusi [BIsETCS pealn3alueil HEeKOTOpOW omepanuu Wi Kiaccudukaropa. ITO MOXKHO
MPEICTaBUTh OJTHUM U3 JIBYX CIIOCOOOB.

Bo-niepBbIX, MOKHO COEAMHUTH CHMBOJI KOONEpAIMM MYyHKTUPHOH JIMHHUEH CO CTPEIKOM
0000IIeHNsT C CHMBOJIOM KJlacca, peaju3alyio OIepaluy KOTOpOoro crneuuuuupyer TaHHAs
koomnepauus (puc. 3, a). Tak, eciu B KauecTBe Kj1acca pacCMOTPETh "3aka3 Ha MOKYIIKY ToBapa', y
KOTOporo wumeercst omepanus "opopmuth 3akaz (), TO €€ peanu3aius MOXET OBITh
cneunpupoBana B GopMe KOONepaluu.
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Puc. 3. Cnoco6sI peacTaBiIeHus] KOONEpaIiy, KOTOpasi pealin3yeT OIepalnio Kiacca

Bo-BTOpBIX, MOKHO TIPOCTO M300pa3UTh CUMBOJ KOOIEPAIlUH, BHYTPH KOTOPOTO yKa3aTh
BCI0O HEOOXOIMMYI0 HH(OPMAIINIO, 3aMCAHHYIO M0 OIpeAeieHHBIM mpaBwiaM (puc. 3, 0). OTu
NpaBuUja ONpeneNsaoT ¢GopMar 3alUuCH WUMEHH KOOIEpPAaIUH, II0CIe KOTOPOTO 3aIllMCBhIBAIOT
JIBOETOYME U MMsI KJlacca. 3a IMEHEM KJlacca CJelyeT ABOHHOE ABOSTOUYHNE U UM OTIepallvu.

[TomoGHOE oOIIee MmpencTaBleHHEe KOOTEpallii Ha YPOBHE CICIU(MUKAIIMH HCIIOIb3YEeTCs
Ha HAYaJIBHBIX 3Talax NPOEKTHpPOBaHUSA. B mocrmexyromeM Kaxnaas W3 KOOMEpaUWd MOMJIEKUT
JeTalu3alud Ha YpPOBHE IPHMEPOB, HAa KOTOPOM pAaCKPBIBACTCS COJIEpP)KAHHE W CTPYKTypa
B3aMMOCBSI3€ €€ AJIEMEHTOB Ha OTIENBbHOW auarpamme Koorepauuu. [Ipu 3TOoM B KadecTBe
AJIEMEHTOB JIMArpaMMBbI KOOTICPAIIMH BBICTYIAIOT OOBEKTHI U CBSI3HU, JIOTIOJIHEHHBIE COOOIICHHUSIMH.

Oovexmul

OOBeKThI SBJSIFOTCS OCHOBHBIMH 3JICMEHTAMH WJIA TPapUUECKUMH MPHUMUTHUBAMH, W3
KOTOPBIX CTPOMTCS JOuarpaMMa Koolepamud Ha ypoBHe mpumepoB. Jlms rpaduueckoro
n300pakeHHs] 0OBEKTOB UCIIOIB3YETCs TAKOH YK€ CUMBOII TIPSMOYTOJIbHUKA, YTO U JUISI KJIACCOB.

OO0BekT (object) sBIIIETCS OTACTBHBIM SK3EMIUISIPOM KJlacca, KOTOPBIM CO3/1aeTCs Ha dTare
BBINOJIHEHUS TporpaMmbl. OH MOXET UMETh CBOE€ COOCTBEHHOEC WMs M KOHKPETHBIC 3HAYCHUS
atpuOyToB. [IpuMeHHnTENEHO K 00BbEKTaM (opMaT CTPOKU Kiaccu(UKaTOpa TOMONHSACTCS UMEHEM
00BEKTa U MPHOOPETACT CIEAYIOMINUNA BU (TIPU 3TOM BCS 3aIIKCh MTOTYCPKUBACTCS):

<Uwms obbekTa>"/' <Mms ponu kinaccudukaropa> "' <Mms knaccudukaropa™>

[:' <Wms knaccuduraropa >]*

3nece Mms ponm kimaccupuKaTOopa MOXKET HE YKasbIBaThbca. B 3TOM ciiydae OHO
MCKJIIOYAeTCS U3 CTPOKU TEKCTa BMECTE C MOCIEAYIOUMM JBoeTouneM. VMsi posin MoXeT ObITh
OIYIIEHO B TOM CJIydae, €Cli CYIIECTBYET TOJIbKO OJHA POJIb B KOOMEPAIMH, KOTOPYIO MOTYT
urpatb 0OBbEKTHI, CO3/JaHHbIe Ha 0a3e 3TOro Kiacca.

Takum o6pazom, Ay 0003HAUYECHHS POJIM KIlaccu(HUKaTOpa JOCTATOYHO yKa3aTh JIUOO0 UMS
KJlacca (BMecTe ¢ JBOETOYHEM), JHO0 UMS POiM (BMECTe C HaKJIOHHOW 4epToii). B mpoTruBHOM
cllydae MpsIMOYTOJIBHUK OYZEeT COOTBETCTBOBATH OOBIYHOMY Kilaccy. Ecim poiib, KOTOPYIO HOIDKEH
urpatb 0OBEKT, HacleayeTcs OT HECKOJIbKUX KJIacCOB, TO BCE OHHM JOJDKHBI OBITh YKa3aHbl SIBHO U
pa3AeNnAThCA 3aMSTON U IBOETOUHUEM.

Bo3MoykHBIE BApHAHTHI 3alIUCH CTPOKH TEKCTA B PSIMOYTOJIbHUKE OOBEKTA.

: C - aHOHUMHBIN 00BEKT, 00pa3yembIil Ha ocHOBE Kiacca C.

/ R - aHOHMMHBIIT 00BEKT, HrparoIuii poib R.

/ R : C - aHOHUMHBIHN 00beKT, 00pa3yemMblii Ha ocHoBe kilacca C u urparomuii pois R.

O /R - o6bekT ¢ umenem O, urparonuii pois R.

O : C - 06bexT ¢ mmeHem O, oOpa3yembril Ha ocHOBE Kiacca C.

O /R : C - obbekt c umeHem O, obpa3yemslii Ha ocHoBe Kiacca C u urpatormmii poss R.

O wu - 06bexT ¢ umeHem O.

O : - "ob0bekT-cuporta" ¢ umeneM O.

/ R - ponb ¢ umenem R

: C - anoHMMHas poiib Ha 6a3e kiacca C.

/R : C - ponb c umeHem R Ha ocHoBe kiacca C.

OTtnenbHble NMpUMEpHl U300paKeHHs OOBEKTOB M KJIACCOB HA JHarpaMMme KOooIeparuu
MIPUBOJIATCS HA CIEAYIONEM PUCYHKE (puc. 4).
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Puc. 4. I[Ipumepbl pa3nuyHbIX BapUaHTOB 3alMCH MMEH OOBEKTOB, pOJiel M KJIaccOB Ha
auarpamMmax Kooreparuu

Ha (puc. 4, a) o6o3HaueH OOBEKT C MMEHEM "KJIMEHT", UTparouil pojb "MHHULIUATOP
3anpoca". Ha (puc. 4, 6) nmoka3zaHo o003HauUe€HHE AaHOHUMHOTO OOBEKTa, KOTOPBIM HUTPAET POJIb
MHHUIMATOpa 3ampoca. B 060ux ciaydasx He yKa3aH KJIacc, Ha OCHOBE KOTOPOTO OyAyT CO3JaHbl 3TH
00bekThl. OO03HaUEHHE Kilacca MPUCYTCTBYET B CIIEAYIONIEM BapHaHTe 3amucH (puc. 4, B), mpruueM
O0BEKT TaKKe AHOHUMHBIH.

[IpuMeHUTEPHO K YPOBHIO cCHEIU(UKAMK Ha JUarpaMmax KoOOMepalud MOTYT
MIPUCYTCTBOBaTh MMEHOBAHHBIEC KJIACCHI C YKa3aHUEM POJIM Kjacca B Koomepauuu (puc. 4, T) win
aHOHHMMHBIE KJIACChl, KOTJa YKa3bIBaeTcsl TONbKO ero ponb (puc. 4, n). Ilocnegnmii cmyuait
XapakTepeH Uil CUTYyalluy, KOTAa B MOJIEIIH MOTYT IPUCYTCTBOBATH HECKOJIBKO KJIACCOB C MIMEHEM
"Knuent", moaromy TpeOyeTcs sIBHO yKa3aTh UMs COOTBETCTBYIOIIEro nmakeTa ba3za ganusix (puc. 4,
e).

Mynemuoovexm

MynbsTHOOBEKT (multiobject) nmpencrasiseT co0oif 1e10€ MHOXKECTBO 0OBEKTOB HA OJHOM
U3 KOHILIOB accouuanuu. Ha nuarpamme koomepanuu MynbTHOOBEKT HCHOIB3YeTCS IS TOTO,
9TOOBI TIOKA3aTh ONEPAIMH M CHTHAJIBI, KOTOPBIE aIpECOBAaHBI BCEMY MHOXECTBY OOBEKTOB, a HE
TOJILKO OAHOMY. MynbTHOOBEKT H300paxkaercs ABYMsS MPSAMOYTOJbHUKAMH, OJUH W3 KOTOPBIX
BBICTYIIAeT M3-3a BEpXHEW MpaBoil BepuInHbI Apyroro (puc. 5, a). IIpu sTom cTpenka coodiieHus
OTHOCHUTCSI KO BCEMY MHOXXECTBY OOBEKTOB, KOTOpbIE 0003HA4alOT JaHHBII MyJIbTH-00beKT. Ha
auarpaMMe KOOTIepallMd MOXeT OBITh SBHO YKa3aHO OTHOIIEHHE KOMIIO3HMIIUU MEXIY
MYyJIbTHOOBEKTOM M OTAETHHBIM 00BEKTOM M3 €ro MHOXeCTBa (pHuc. 5, 0).

(a)

(6)

Puc. 5. I'paduueckoe nzobpaxxkeHne MyIbTHOOBEKTOB Ha IMarpaMMe KOOTepaluu

AKmueHbwlii 00veKm

B xontekcre s3pika UML Bce OOBEKTHI AENSATCS Ha JBE KATETOPHH: TMACCHUBHBIE W
aktuBHble. [laccMBHBIH OOBEKT OMEpUPYET TONBKO JAHHBIMH M HE MOXKET HWHHUIMHPOBATH
JCSATENILHOCTh 110 YIPABICHHUIO JPYrUMH OObekTaMu. OJHAKO TAaCCHBHBIE OOBEKTHI MOTYT
MOCHUTATh CUTHAIIBI B MIPOLIECCE BBIMOJIHEHHUS 3alIPOCOB, KOTOPHIE OHU MOIYYaroT.

AKTHBHBII 00beKT (active object) umeer cBo0 cobcTBeHHYIO HUTH (thread) ympasnenns
U MOXKET WHUIMHPOBATH ACATEIBHOCTh MO YIpPaBIEHUIO IpyruMu oObekTamu. [Ipm 3ToM moj
HUTBIO TTOHMUMAETCS HEKOTOPBIH OOJICTYeHHBIN IMOTOK YIPABJICHUS, KOTOPBIA MOXET BBITTOIHSATHCS
MapajuieNbHO C APYTUMU BBIUUCIUTENFHBIMA HUTSIMH WM HUTSMU YIIPaBJICHH B TIpeieiax OJHOTO
BBIYUCITUTEIILHOTO TIPOIIECCa HITH TPOIIecca YIIPaBJICHUSI.

AKTHBHBIE OOBEKTHl Ha KAHOHMYECKUX AMArpaMMax 0003HAYAIOTCS MPSMOYTOIHHHUKOM C
0osiee MUPOKUMHU TpaHUIlaMu. MHOTIa MOXKET OBITh SIBHO yKa3aHO KITFOUEBOE CJIOBO (IIOMEYEHHOE
3HaueHue) {active}, 4yToObl BBIACTUTH AKTHBHBIA OOBEKT Ha auarpamme. Kaxaplii aKTUBHBIHA
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OOBEKT MOXKET WHUIIMHPOBATh CAMHCTBCHHYIO HHUTh WJIH TPOIECC YIPABICHHUS U MPEACTABIATH
MCXOJHYIO TOUKY IIOTOKA yIpPaBJICHHUS.

Cocmaenoit 00vexkm

CocraBHOU 00BEKT (composite object) uaM OOBEKT-KOHTEHHEp TMpeAHA3HAYEH IS
NPEJCTaBICHUS OOBEKTa, MMEIOUIETO COOCTBEHHYIO CTPYKTYpPY W BHYTPEHHHE NOTOKH (HHTH)
yrnpapieHusi. CoCTaBHON OOBEKT SBISETCS HK3EMILIIPOM COCTaBHOTO Kjacca (Kjacca-KOHTeHHepa),
KOTOPBIA CBSI3aH OTHOIICHUEM arperaniyl WM KOMIIO3HIIMA CO CBOUMH YacTSIMHU. AHaJOTUYHBIE
OTHOIICHHUS CBA3BIBAIOT MEXAY COOOM U COOTBETCTBYIOIINE OOBEKTHI.

Ha nuarpamMmax Koomepanuu TakOd COCTaBHOW OOBEKT HM300paykaeTcsl KaK OOBIYHBIN
00BEKT, COCTOSIIIIUI U3 JIBYX CEKIIMI: BEPXHEH M HIDKHEH. B BepxHEH CEKIMU 3almichiBaeTCS MM
COCTaBHOT'O OOBEKTA, 2 B HU)KHEH - €ro COCTaBHBIC YaCTH BMECTO CIIUCKa ero aTpuOyToB (puc. 6).
[Ipu 5TOM TOMyCKaeTcss UMETh B KAU€CTBE YacTel JPyrue COCTaBHBIE OOBEKTHI.

a: Window

: FopuaoHTanLHag nonoca
NPOKPYTKA

N BOQTMKMMO” nonoca
NPOKDYTHA

: PaGouaa obnacre

+ CTpoka 3aronoeka

Puc. 6. I'paduueckoe nzobpaxkeHre cocTaBHOro o0beKTa Ha IarpaMMe KOooreparuu

Ceaszu

Ces3b (link) siBisIeTCs SK3EMIUIIPOM WIIM MPUMEPOM NPOU3BOJIBHOM accorumanuu. CBsi3b
Kak aeMeHT s3bika UML MokeT uMeTh MecTo Mexy AByMs U Oosiee oObekTamu. bruHapHas cBs3b
Ha JuarpaMMe KOOIEepaluu H300paxaeTcss OTPEe3KOM MpsMON JIMHUM, COCIUHSIOIIEH JBa
psIMOYTOJIbHUKA 00beKTOB. Ha Ka’k7J0oM M3 KOHIIOB ATOW JIMHUU MOTYT OBITh SIBHO YKa3aHbI UMEHA
ponell aHHOW accoumanuu. Psnom ¢ JMHHEH B €€ CpeJHEH 4acTH MOXKET 3aIllMChIBAThCA UMS
COOTBETCTBYIOIIEH aCCOLIMAINH.

CBsi3M He UMEIT COOCTBEHHBIX HWMEH, IIOCKOJbKY MOJHOCTBIO HJIEHTHYHBI Kak
AK3EMILISAPBI accouuanuu. J[pyrumu cioBaMu, BCe CBSI3M HA JuarpamMme KOolepalud MOTYT ObITh
TOJIbKO aHOHUMHBIMH M 3alUChIBAIOTCS O€3 JBOETOUMs Mepei-uMeHeM accounanuu. [{ns cBsseit e
yKa3blBae€TCsl TakXke M KpaTHocTh. OpaHako JApyrue o0O0O3HAYeHUs CHENMAIBHBIX CIIy4aeB
accolMaluy (arperaus, KOMIO3MIIKs) MOTYT IPUCYTCTBOBATh Ha OT/IEJIbHBIX KOHIIAX CBA3EH.

Cmepeomunbui ceazeil

CBs13b MOXET UMETh HEKOTOPBIE CTEPEOTUIIBI, KOTOPHIE 3aIUCHIBAIOTCS PAIOM C OJJHUM U3
€€ KOHIIOB U YKa3bIBAIOT HA OCOOEHHOCTH pealin3aiiu JaHHou cBsi3u. B s3p1ke UML st aToi nenu
MOTYT HCIIOJIB30BATHCA CIEAYIOIINE CTEPEOTHUIIBI:

"association” - accormanus (MpeanogaracTcs Mo yMOJYaHHUIO, TTOATOMY 3TOT CTEPEOTHIT
MO>KHO HE YKa3bIBaTh).

"parameter” - mapamerp ™eroma. COOTBETCTBYIOIIUNA OOBEKT MOXKET OBITHY TOJIBKO
napamMeTpoM HEKOTOPOTO METO/Ia.
"local” - nokanbHas mepeMeHHass Meroaa. Ee 00JacTh BHAMMOCTH OTPaHHYCHA TOJIBKO

COCE/IHUM OOBEKTOM.
"global” - rnoGanbHas mepemenHas. Ee 00macTh BHIMMOCTH paclpOCTpPaHSETCS Ha BCHO
AuarpamMMmy KOOTIepaIHu.
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"self - pednekcuBHas cBs3bp 00BEKTa ¢ camMUM coOOW, KOTOpas IOMYCKaeT Iepeaady
o0beKkTOM cooOmieHus1 camoMy ceb6e. Ha pgmarpamme koomepammu pedieKCUBHAs —CBS3b
n300pakaeTcs NeTieil B BepXHel yacTu NpsAMOYTOJIbHUKA 00BEKTA.

Coobwenun

[lpy TmoOCTpOeHMHM JWarpaMMbl —KOOIEpalud COOOIICHHUs UMEIOT  HEKOTOpbIE
JIOTIOJIHUTENbHBIE ceMaHTH4eckue ocobeHHocTd. CooOuieHne Ha auarpamme Koorepanuu
cienn(pUIIpyeT KOMMYHHKAIIMIO MEXIY JABYMsI 0OBEKTaMH, OJUH U3 KOTOPHIX MEPEIacT APYyroMy
HekoTopyto uHpopManuio. [Ipu 3ToM nepBbIil 00BEKT 0XKHUAAET, YTO MOCIIE MOTYUESHUS COOOIIECHUS
BTOPHIM OOBEKTOM IOCJIEAYET BBIMOJIHEHHE HEKOTOporo neiictBusa. TakuMm oOpa3oMmM, MMEHHO
cooO1IeHue SBISETCS MPUUYMHOM WM CTUMYJOM JJIsi Hayaja BBIMOJHEHHS OIepaluii, OTIpaBKu
CUTHAJIOB, CO3JaHUsl U YHUUYTOXKEHHS OTIEIbHBIX OOBEKTOB. CBs3b OOecCneYrMBaeT KaHal s
HAIpPaBIICHHON TMepefayu COOOIIEHUN MEXIy OObEKTaMH OT OOBEKTa-UCTOYHHMKA K OOBEKTY-
10JIy4aTeto.

. -~
(a) (e)
(6) ("

Puc. 7.T'paduueckoe u3z00pakeHHE pa3IUYHBIX THUIIOB COOOINCHWM Ha JUarpaMmMe
KOoTepauu

Coobmenus B s3pike UML Takke criemuuIMpyOT pOJIM, KOTOPBIE MTPAIOT OOBEKTHI -
OTIIPaBUTENb U MOJy4arens coodmieHus. CoollieHuss Ha quarpaMme KOoorepaiuu u300paxaroTcs
[IOMEYEHHBIMU CTPEJIKaMU PAIOM (BBIILIE WJIM HUXKE) C COOTBETCTBYIOLIEH CBA3BIO WM DPOJIBIO
accouuanuu. HampaBieHue CTpenku YyKa3blBaeT Ha TMoJydaTens cooOlneHus. BHemHwuii Bupj
CTpEJKH COOOIIEHHS MMEET ONpelesieHHbI cmbicin. Ha nuarpamMmax Koomepamuu MOXET
UCIIOJIb30BATHCSI OJTUH U3 YEThIPEX THITOB CTPEIIOK /T 0003HAUCHHS COOOMICHUH (puC. 7):

CrutonHast JMHUS ¢ TPEYTOJIBHOU CTPENKO# (puc. 7, a) 0003HaYaeT BBI30B MPOIEAYPHI HIIA
JApPYroro BJIOXKEHHOTO MOTOKA YHpaBieHHsA. MokeT OBbITh TakKe HCIOJIIb30BaHAa COBMECTHO C
napajuleIbHO aKTUBHBIMU OOBEKTaMH, KOTJa OJUH U3 HUX NEPeJaeT CUTHal M OXKUAAET, [TOKa He
3aKOHYMUTCS HEKOTOpas BIJIOKEHHAs TOCIEOBaTeNbHOCTh JAelcTBU. OOBIYHO Bce Takue
COOOIIEHUsI SBJSIIOTCS CHUHXPOHHBIMM, T. €. HMHHMIMHUPYEMBIMH I10 3aBEPILIEHUU HEKOTOPOM
JESATEIbHOCTH WM NP BBIIIOJIHEHUU HEKOTOPOI'O YCIOBHSL.

CmiomHast nuHHS ¢ V-00pa3Hoi cTpenkoil (puc. 7, 0) oOo3HA4YaeT MPOCTOM TMOTOK
ynpasinenus. Kaxnas Takas cTpenka H300pakaeT OJUH 3Tall B IOCJIEAOBAaTEIBHOCTH IOTOKA
yrpasieHusi. OOBIYHO BCE TaKKUE COOOIIEHUS SBJISIFOTCS AaCHHXPOHHBIMHU.

CrjiomHass JHMHUS C MOJNYCTpenkod (puc. 7, B) HCHOIb3yeTcs Uid 0003HAueHHs
aCUHXPOHHOTO TMoTOKa ympaBieHus. CooTBeTCTByIOIIME CcOOOlEeHUs (QopMHUpyIOTCS B
IIPOM3BOJIbHBIE, 3apaHee He M3BECTHbIE MOMEHTHI BPEMEHH, KaK MPaBUIIO, aKTUBHBIMH OOBEKTaMH.
OOBIYHO COOOIIEHHS B3TOTO THMA SBISIIOTCS HAYajdbHBIMU B TOCJIEIOBAaTENIbHOCTH TOTOKA
yIIpaBJIEHUS U Yallle BCEro HHULUUPYIOTCS aKTEpaMHu.

[TynktupHas nuHus ¢ V-o0pa3Hoi cTpenkoi (puc. 7, r) o00o3Ha4yaeT BO3BpAT U3 BHI30BA
npoueaypsl. CTpesKH 3TOT0 THIA 3a4acTy0 OTCYTCTBYIOT Ha Juarpammax KOONEpalnt, IOCKOIbKY
HESIBHO TNPEAINOoaraeTcsl UX CyIIeCTBOBAHUE MOCIIE OKOHYAHUS IMpollecca aKTUBU3ALNN HEKOTOPOI
NESTENBHOCTH.

Ilpumep nocmpoenus ouazpammol Koonepavuu

B kauectBe mpuMmepa paccMOTpPUM IIOCTPOECHHME AHarpamMMmbl KOOINEpaluu IS
MOJICIIMPOBAHUS TpoIlecca TeJIe)OHHOTO pa3roBOPa C UCIIOIB30BAHMEM OOBIYHOMN TEIePOHHOM CeTH
OObeKkTaMH B 3TOM IpHUMeEpe SIBJISIOTCS aBa aOoHEeHTa a u b, aBa TenedoHHBIX ammapata ¢ U d,
KOMMYTaTop M caM pa3roBop Kak oOBEKT MozenupoBaHus. IIpu 3ToM Kak KOMMYyTarop, Tak U
PasroBOp SBIISIOTCS AHOHUMHBIMH O0BEKTaMHU.
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Ha wnawanpHOM 5Tame m300pa3uM Bce OOBEKTHI M CBSI3M MEXIYy HUMH Ha JHarpamme
KOOTEpaluil TpH TOMOIINM COOTBETCTBYIONIUX o0o3HaueHui (puc. 8). 3ameTuM, 4YTO TEPBBII
TeneOHHBIN anmapar u300paKeH KaKk aKTUBHBIH OOBEKT, a BTOPO - KaK TTACCUBHBIN.

Kommymamop
¢ Tenedhonnud " d_ Tenapouspd
Annapam _annapgm
Pa320800

Puc. 8. HauanbHblil (parmMeHT aumarpamMmbl KOOMEpalMy sl MPUMEpa MOJEINPOBAHUS
OOBIYHOT'O TeJIe(POHHOIO pa3roBopa

B nocnenyromem HeoOX0auMO crenn(UIUPOBaTh BCE CBSA3M HA 3TOW AMarpaMmme, yKasaB
Ha MX KOHIIaX HeoOXouMytro HH(opmMaluio B hopme poieil csizeil. JlonoaHeHHbIH TakuM 00pa3om
BapHaHT JuarpaMmbl Koolepanuuu wuzoOpakeH Hibke (puc. 9). 3amerum, uyTOo UIsl OOBEKTa
"PaszroBop" yka3aHO NOMEUEHHOE 3HAyeHue {transient}, KOTOpOe O03HAYaeT, YTO 3TOT OOBEKT
CO3J1a€TCA B MIPOLIECCE BBINOJIHEHUS 00BEMITIOIIETO MPOLIECCa U YHUUYTOXKAETCS 10 €0 3aBEPIICHUS.

Hanomuum, uto momeueHHble 3HaueHus (tagged values) sBIAIOTCS CTaHAAPTHBIMU SJIEMEHTAMU
s3pika UML.

Kommymamop
MM SWAHAR CBA3A
¢ _Tepe@onneld d: Teneonnmid
annspam ahnapam
"local” Pa. ocal*

/ ansient

'global” ywacTHyK pasrosopa PUBCTHIK oesroeo

& Afonaxm b AboksHm
Puc. 9. dparmenT auarpaMMbl Koomepaiyu, JOMOJTHEHHBIM CTEPEOTHIIAMU POJICH CBSI3EH,

MMEHAMH acCOIMAIlNil U TOMEUEHHBIM 3HAU€HHEM O0BEKTa.

Hakonern, Ha quarpamMmy KOOIepalud HEOOXOJIMMO HAHECTH BCE COOOIICHHS, YKa3aB WX
MOPSAZIOK U CeMaHTHYeCKHe 0coOeHHOCTH. OKOHYATeNnbHBINH (hparMeHT JuarpaMMbl KOOTEpaIuu
n3o0paxkeH Ha puc. 10 U COAEpKUT, CTPOrO TOBOPS, MOJENH KOOIEpaIlud TOJBKO I Hauaja
pasroBopa. DJTa JAuarpaMma MOXET OBITh JOMOJHEHA COOOIIEHUSMH, HEOOXOIUMBIMH IS
OKOHYAaHHA pas3roBopa, 4TO YHUTATCIIAM MHOPEAIaractCsa BBIIIOJIHUTH CaMOCTOSATCIBHO B KAa4YCCTBE
yIPaKHEHHUS.
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5. xommyTEUMA (8.D)

8. Eni3oe abomenTaib)

4 '[1.:21.n) wabop unPpr(l
T cenan ey
¢ TenedorHug 8: coanare() A 7 TEEDANT d Tenegponued
sonapam 1 noRTespRTE() annapem
1
nNoAHATE TpyGky()
CHHan ) I\ 3 * nosopor ancsal) 9 3””0"“‘ r'&o noRHATY
116! Havarp Tpyfky

“local” _Pé&320800 112 HayaTL pasrosop |4yqar

W“’ {ransient) -
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Puc. 10. OxoHuaTenbHbI BapuUaHT JAMArPaMMBl KOOIEpAalMH ISl MOJEIUPOBAHUS
TeJIeOHHOTO pPa3roBopa

Ecniu  B3aumojeicTByOmuUe OOBEKTHI O0pa3yloT MEXIy €000l pa3IUYHbIE THUIIBI
OTHOIIIEHUH-accoanui (KOMITO3UIMS, arperanus), TO JIudarpaMma KOOIlepallid OKa3bIBAeTCA
HEO0OXOIUMBIM IPEICTABJICHHEM MOJIETU Ha BCEX €€ YPOBHSX.

Juarpamma Pa3BepTbeIBaHus.

Ou3nyeckoe NPEACTaBICHUE MPOTPAMMHON CHCTEMbl HE MOXET OBITh IOJHBIM, €CIH
OTCYTCTBYET MH(GOpPMAIIUS O TOM, Ha KaKOW IiaTopMe W Ha KAKUX BBIYHCIUTEIBHBIX CPEICTBAX
oHa peanu3oBaHa. KoHeuHo, eciu pa3pabaTbiBaeTCsi MPOCTas Mporpamma, KOTOpas MOXKET
BEITIOJTHATRCS JIOKAJIBHO Ha KOMITHIOTEPE IMOJIH30BATENs, HE 3aJCHCTBYSl HHKAKUX Nepu(epruiiHbIX
YCTPOMCTB U PECYpPCOB, TO B 3TOM CIy4yae HET HEOOXOIMMOCTH B pa3pabOTKe JOMOJHUTEIBHBIX
JarpaMM.

B ciydae pa3paboTKu CIOXHBIX POTPAMMHBIX CPEJICTB CYIIECTBYET Psii 0COOEHHOCTEH:

- CJIO)KHBIC MPOTrPaMMHBIE CHUCTEMBI MOTYT PEAJU30BBIBATHCS B CETEBOM BapUaHTE Ha
Pa3IMYHBIX BBIUYMCIUTENBHBIX IIAaTGopMax M TEXHOJOTHSIX JOCTYNa K pachpeleseHHbIM Oa3zam
naHHbIX. Hamuuue mokampHOW KOPIIOPAaTHUBHOM CeTH TpedyeT pelIeHUus IeJIoro KOMILIEKca
JOTIOJIHUTENBHBIX 337a4 10 PalMOHAJIBHOMY Pa3MEIICHUI0 KOMIIOHEHTOB IO Y3JIaM 3TOM CETH, YTO
orpezensieT 00I1y0 TPOU3BOUTENBHOCTD IPOTPAMMHOM CHUCTEMBI.

- HMHTErpanus NporpaMMHON cucteMbl ¢ HHTepHeTOM ompenenseT HeoOXOAUMOCTb
pelIeHusl TOMOJHUTEIBHBIX BOMPOCOB MPHU MPOECKTUPOBAHUHM CHUCTEMBI, TAaKMX KaK OOeCTeueHHe
0€30MacHOCTH, KPUINTO3AIIMIIEHHOCTH ¢ YCTOMYMBOCTH JOCTyna K uHopmanuu amis
KOPIOPATUBHBIX KJIMEHTOB. DTH aCMEKThl B HEMAJIOW CTETCHH 3aBHCST OT peaju3allii MPOeKTa B
dbopMe Gu3MUECKU CYIIECTBYIOIIUX Y3JOB CHUCTEMBI, TaKUX KaK CepBephl, pabdoyue CTaHIUH,
OpaHIMay3pbl, KaHAJBI CBSI3M M XPaHWIHINA JAHHBIX.

- TEXHOJOTHH JOCTyMa U MAaHUMYJIUPOBAHUS JaHHBIMHU B paMKax oOIIel cXxeMbl "KIHEeHT-
cepBep" Takke TpeOyIOT pa3MmemeHus Oonpmmx 0a3 JaHHBIX B Pa3IMYHBIX CErMEHTax
KOpPIIOPAaTUBHOM CETH, HMX PE3EPBHOTO KONMMPOBAHMS, apPXUBHUPOBAHUSA, KILIMPOBAHMUS IS
o0OecrieueHrss HEOOXOIMMON MPOM3BOAUTEIHLHOCTH CHUCTEMBI B ILIEJIOM. OTH AaCHEKThl TaKkKe
TpeOYIOT BU3YAILHOTO TIPEICTABICHUS C IENbI0 CIICIH(PUKAIIIN MPOTPAMMHBIX H TEXHOJIOTHIECKHIX
0COOCHHOCTEN peain3aluy pacrpeeNeHHbIX apXUTEKTYP.

[TepBoii u3 auarpamMm (HU3HMUECKOTO MPEICTABICHUS SBISETCS AUarpaMMa KOMIOHEHTOB.
Bropoit ¢dopmoii ¢uznueckoro mpeacTaBICHHs MPOTPAMMHON CHCTEMBI SIBIIIETCS JHarpaMmma
pa3BepThIBaHusl (CUHHOHUM - JTuarpamma pasMeiieHus). OHa npuMeHsieTcs ISl IpeICTaBICHUs
oOmelt KoH(UTypanMu W TOTOJOTUM PACHpPENeICHHON MPOrpaMMHONW CHUCTEMBI M COACPKUT
pacmpesefieHie KOMIIOHEHTOB IO OTAENbHBIM y37aM cucTeMbl. Kpome Toro, amarpamma
pa3BepThIBaHUSA TIOKa3blBa€T HaNU4Me (UINYECKUX COCOUHEHHH - MapuIpyToB Hepeaadu
nH(OPMALIUY MEX]TY alapaTHBIMU YCTPOHCTBAMU, 33CHICTBOBAHHBIMY B PEATU3AIIMHA CUCTEMBI.
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Huarpamma pa3BepThIBaHUsS MpelHA3HAYeHa JUIsi BHU3yald3alldd  3JEMEHTOB U
KOMITOHEHTOB MPOTPaMMBbI, CYIIECTBYIOIIMX JIMIIL HA 3Tane ee ucnojHeHus (runtime). [lpu sToM
IIPEJICTABIISIOTCS TOJBKO KOMIIOHEHTBI-3K3EMIUIPEl IPOrPaMMBl, SIBISIOLUIMECS HCIOJHUMBIMU
dbaiinaMu WM JUHAMHYECKUMHU OMOIHOTeKaMu. Te KOMIIOHEHTHI, KOTOpPbIe HE HCIOJB3YIOTCS Ha
JTale WUCIOJHEHMs, Ha JAuarpaMMe pa3BEpTbIBAHUS HE IOKa3bIBAIOTCS. Tak, KOMIIOHEHTBHI C
MCXOJHBIMU TEKCTaMH IPOrpaMM MOT'YT NMPUCYTCTBOBAThH TOJILKO Ha JuUarpaMme KOMIOHEHTOB. Ha
yarpamMMme pa3BepThIBAHMSI OHU HE YKa3bIBAIOTCH.

Juarpamma pa3BepThIBaHUS COJCPKUT Tpadudeckue H300paKeHUs MPOLIECCOPOB,
YCTPOMCTB, IIPOLECCOB M CBs3€d MEXAYy HMMU. B ommuume OT jamarpamMm JIOTHYECKOTO
MIpe/ICTaBJICHUS, TMarpaMMa pa3BepThIBAHUS SIBIISICTCS €AMHOMN IJII CUCTEMBI B LIEJIOM, ITOCKOJIBKY
JIOJDKHA BCELIENO OTpaXkaTh OCOOCHHOCTH €€ pealM3allii. JTa Juarpamma, 1o CyTH, 3aBeplIaeT
nporiecc OOAII 1151 KOHKPETHON MPOTpaMMHOM CUCTEMBI U €€ pa3paboTKa, Kak MPaBUIIO, SBIISCTCS
MOCTICTHUM 3TarioM CTIeHU(UKAIIIHA MOJICIIH.

Wtak, nepeyrciuM e, npecienyemMble Ipu pa3padoTKe AUuarpaMMbl pa3BepThIBAHUS:

1. Onpenenutsb pacnpeneneHrne KOMIOHEHTOB CHCTEMBI 110 €€ (PU3HYECKUM y3JIaM.

2.1lokazarp (pu3nyueckue CBA3M MEXKAY BCEMU Yy3JIlaMU peajM3allii CHCTEMbI Ha dTare
€€ MCIIOJIHEHHUSI.

3.BbiABUTH y3KHE€ MecCTa CHUCTEMBbl U PEKOH(GUTYPHPOBaTh €€ TOIOJIOTHIO JUIsS
JOCTHXKEHUS TpeOYeMOM MPOU3BOIUTEIILHOCTH.

Jns obecrneueHus: »TUX TpeOOBaHUI JAMarpaMMa pa3BepThIBaHMS pa3padaThIBACTCS
COBMECTHO CHUCTEMHBIMU AHAJIUTHUKAMH, CETEBBIMU HH)KEHEpaMM M cuUcTeMoTexHHKamu. [lanee
PaccMOTPHUM OTAETbHBIC ATEMEHTBI, U3 KOTOPBIX COCTOST IMarpaMMbl pa3BepThIBAHMUS.

Y3zen

VY3en (node) mpezactaBiseT coOOW HEKOTOPBIM (DHU3MUECKH CYIIECTBYIOIIUN SJIEMEHT
CUCTEMBbI, 00J1a/1al0IMN HEKOTOPHIM BBIYMCIUTENILHBIM pecypcoM. B kauecTBe BBHIYMCIUTEIBLHOTO
pecypca ys3jga MOXKET paccMaTpUBaThCS HalU4KMe [0 MEHBIIEH Mepe HEKOTOporo obbema
AJIEKTPOHHON WJIM MarHUTOONTHYECKOW MaMsATH W/WIM Ipoleccopa. B mocnenHeit Bepcuu si3pika
UML mnoHsTHE y37a pPAacHIMPEeHO M MOXKET BKJIIOYaThb B ceOs HE TOJIBKO BBIYMCIUTENbHBIE
yCcTpoiicTBa (IpoLeccopsl), HO U JpYrue MEXaHUYECKUe WM 3JIEKTPOHHbIE YCTPOMCTBA, TaKue Kak
JaTYUKH, TPUHTEPHI, MOJEMBI, ITU(PPOBLIE KaMePbl, CKAHEPHI U MAaHUIYJISITOPBI.

['padmyeckn Ha nuarpamme pa3BepThIBAHUS y3e€l1 H300pakaercss B popMe TPEXMEpPHOTrOo
KyOa. Y3en uMeeT COOCTBEHHOE UMs, KOTOPOE YKa3bIBAa€TCs BHYTPHU 3TOTr0 Ipa)uueckoro CUMMBOJIA.
CaMu y371bl MOTYT MPEACTAaBIATHCA Kak B KadecTBe TUNOB (puc. 1, a), Tak M B KayecTBe
9K3eMIUTSIpoB (puc. 1, 6).

Cepeep .‘
|

|

— b
(&)

Puc.1. I'padpuyeckoe n3obpaxkeHue y3iaa Ha 1uarpaMMme pa3BepThIBAHUS

B nepBom ciiydae nMs y3ia 3anuceiBaeTcs 0e3 MoAUYepKUBaHUs U HAYMHAETCS C 3arjaBHOM
OykBbl. Bo BTOpoM nMs y351a-3K3eMIUIsApa 3alrchIBaeTCs B BUJE <UM4 y3i1a ;' uMs Tuna y3na>. Ums
THUIIA y3J1a yKa3bIBaeT Ha HEKOTOPYIO Pa3HOBUIHOCTD Y3JIOB, IPUCYTCTBYIOIIUX B MOJAEIU CUCTEMBI.

Hampumep, anmaparHas 4acTb CUCTEMBI MOXET COCTOSITh U3 HECKOJIBKMX IE€PCOHAIBbHBIX
KOMITBIOTEPOB, KaXKJblii M3 KOTOPBIX COOTBETCTBYET OTAEIbHOMY Y3IYy-IK3EMIUIIPY B MOJEINH.
OpHaKko BCE AT Y3JIBI-3K3EMIUISPHI OTHOCATCSA K OJHOMY THILY Y3JI0B, @ UMEHHO Y31y C UMEHEM
tuma "llepconanpubiii kommbioTep". Tak, Ha TMpenCcTaBICeHHOM BBIINIE PHCYHKE (pHUC. 1, a) y3em ¢
umeneM "CepBep" OoTHOCHUTCS K OOlLIeMy THUIy M HUKaK HEe KOHKpeTH3Upyercs. Bropoii ke yzen
(puc. 1, 0) sBAsIETCSI aHOHUMHBIM Y3JIOM-3K3EMIUISIPOM KOHKPETHON MOJIENN MIPUHTEPA.

Tak ke, Kak U Ha JUarpaMMe KOMIIOHEHTOB, M300paXXEHUs Y3JI0OB MOTYT PACIIMPSATHCA,
9TOOBI BK/IIOUUTh HEKOTOPYI JAOMNOJIHMUTENbHYI0 HH(opMamuio o cneuudukanuu ysna. Ecom
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JIOTIOJTHUTEbHASI HH(OpPMAIIMsI OTHOCUTCS K UMEHH y3J1a, TO OHA 3alHChIBACTCS TOJ[ 3TUM UMEHEM
B (hopMe MOMEUEHHOT0 3HAUCHUSI.

Ecin HEoOXoAMMO SIBHO yKa3aTh KOMIIOHEHTBHI, KOTOPBHIC Pa3MEIAloTCs Ha OTACIHHOM
y3j1e, TO 3TO MOXHO cAenaTh AByMs crnocoOamu. [lepBblif W3 HHUX MO3BOJISIET pa3JEIUTh
rpaduyecKuii CUMBOJI y3j1a HAa JIBe CEKIMM TOPU3OHTAIBLHOW JMHUEH. B BepxHell ceknuu
3aMKCHIBAIOT UMS Y3714, @ B HUKHEH CEKIMH - pa3MEIleHHbIe Ha 3TOM y3Jie€ KOMIIOHEHTHI (pHC. 2, a).

Bropoii cmoco® paspemiaeT MOKas3bplBaTh HAa JUarpaMme pa3BepPTBIBAHHUS Y3JIBI  C
BJIO)KCHHBIMH M300paXKEHUSIMU KOMITOHEHTOB (puc. 2, 0). Ba)kHO MOMHUTH, YTO B Ka4€CTBE TaKUX
BIIO’)KEHHBIX KOMIIOHEHTOB MOT'YT BBICTYIATh TOJIBKO UCIOHSAEMbIC KOMITOHCHTEHI.

: Cepeep
: CepBep
pa2sepThiBasT main exe
main exe
dialog.dil

(@)

s

(6)

Puc. 2. BapuanTtsl rpa¢uyeckoro n300paxeHus y3j10B-3K3eMIUIIPOB C pa3MeIlaeMbIMU Ha
HUX KOMIIOHEHTaMH

B kadecTBe NOMOIHEHMS K MMEHM Y3Jla MOTYT MCIOJB30BaThCs Pa3jIMYHBIE CTEPEOTHIIBI,
KOTOpPBIE SIBHO CIEUM(UIMPYIOT HazHaueHUe 3Toro ys3na. XoTs B s3eike UML crepeotuns! mms
y3JI0B HE ONPEIENICHBbI, B JINTEPAType BCTPEYAOTCS CIEAYIOLIME MX BapHaHTHL: 'mIpoleccop',
"matuyuk", "Moaem", "ceTr", "KOHCOJB" U Ap., KOTOPHIE CAMOCTOSITEIFHO MOTYT OBITH OINpPEACIICHbI
paspabotuukoM. bornee Toro, Ha aMarpamMmax pa3BepTHIBAHMs JOMYCKAIOTCS CIIELUANIbHbIE
0003HAYeHHS MJsl PA3IUYHBIX (PU3MYECKHX YCTPOWCTB, TpauuecKkoe H300paKeHHe KOTOPBIX
IPOSICHSIET Ha3HAUEHHE WM BBINOJIHAEMbIE YCTPOMCTBOM (DYHKIIMH.

Coeounenusn

Kpome cobcTBeHHO M300pa’keHHMi y3JI0B Ha AMarpaMMe pa3BepThIBaHMS YKa3bIBAIOTCS
OTHOIIECHUS MEXJy HUMHU. B KauecTBe OTHOLIEHHWI BBICTYNAIOT (PU3NYECKUE COCAMHEHUS MEXIY
y3JIaMd U 3aBHCHMOCTH MEX]y Yy3JaMH M KOMIIOHEHTaMHM, U300pak€HUs] KOTOPHIX TOKE MOTYT
MIPUCYTCTBOBATh Ha AMarpamMMax pa3BepThIBAaHUS.

CoenuHeHHs ABISIOTCS pa3HOBUIHOCTBIO aCCOLMALIMU M U300paXkatoTCsl OTPEe3KaMH JTMHUN
0e3 crpenok. Hanuuue Takoil TMHUM yKa3plBaeT Ha HEOOXOJIMMOCTb OpraHu3aluu (U3NYECKOro
KaHana Juis oOMeHa MH(opMaieil MexXy COOTBETCTBYIOIIMMHU y3JIaMHU. XapakTep COeAMHEHUs
MOKET OBITh JONOJHUTENBHO CleUU(UIUPOBAH MPUMEUYAaHUEM, MMOMEUEHHBIM 3HAUE€HUEM WIIU
orpannucHueM. Tak, Ha MPEACTABICHHOM HIDKE (parMeHTe AuarpaMMbl pa3BepThiBaHus (puc. 3)
SIBHO OIIpENIelIeHbl HE TOJIbKO TpeOOBaHMSI K CKOPOCTH IEpeAayd JaHHBIX B JIOKAJIbHOW CETU C
MOMOIIBIO TIOMEUYEHHOI'0 3HaUeHHsI, HO U PEKOMEHJIAIIMK 10 TEXHOJIOTUN (PU3MUECKON peann3anuu
COEIMHEHMH B popMe MpUMedaHusl.

i "npoyeccop” ‘cate” "npoueccop”

: Cepgep DOKAILHEA CeTh +PaGoyaa
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! \ nepepaum ue /
i \ HioKe 500 /
;\4__‘____)/ \ chﬂ)_ 4 - —
'
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HenatensHe peanv3osaTs
HO ONTOBONOKOHHOA
TexHONeMK

Puc. 3. ®parmMeHT muarpaMMbl pa3BepTHIBAHUS C COSTMHEHUSIMU MEXTY y3JIaMu
Kpome coennHeHnii Ha quarpamMme pas3BEPTHIBAHUS MOTYT NPUCYTCTBOBAaTh OTHOIICHHS
3aBUCHMOCTH MEX]y Y3JIOM M pa3BepHYTHIMU Ha HEM KoMIoHeHTaMu. [1o100HbIH criocob sBisieTcs
aJIbTEPHATHBON BJIOKEHHOMY M300paKEHHIO KOMIIOHEHTOB BHYTPU CHMBOJIA y3I1a, YTO HE BCeraa
yI10OHO, MOCKOJNBKY J€JaeT 3TOT CUMBOJ M3IUIIHE OO0beMHBIM. I[losTOMy mnpu OGonblioM
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KOJIMYCCTBC PA3BCPHYTHIX Ha Y3JC KOMIIOHCHTOB COOTBCTCTBYIOIIYIO I/IH(l)OpMaI_II/IIO MOXKHO
MIPEJACTaBUThH B JOPME OTHOIICHHS 3aBUCUMOCTH (pHc. 4).

:Cepsep

=
editor exe

main exe

Puc. 4. lnarpamma pa3BepTbIBaHUS C OTHOIICHHWEM 3aBUCHUMOCTH MEXIY Y3JIOM U
pa3BepHYTHIMU HA HEM KOMIIOHEHTaMH.

JuarpamMmbl pa3BepTHIBAHUS MOTYT MMETh 0oJiee CIOXKHYIO CTPYKTYPY, BKJIIOUYAIOIIYIO
BJIOXKEHHbIE KOMIIOHEHThI, UHTep(deiCchl U Apyrue ammaparHble ycrpoiictBa. Ha m3oOpaskeHHOMH
HIDKE MarpaMMe pa3BepThiBaHHs (pHUC. 5) mpenacTtaBieH (parMeHT (U3UYIECKOTO NpPEACTaBICHUS
CHCTEMbl YJAJICHHOIO OOCIYyXXMBAaHUS KJIMEHTOB OaHKa. Y3JaMM 3TOH CHUCTEMbI SBISIOTCA
yAQJICHHBIA TepMUHa (y3€I-THI) U cepBep OaHKa (y3e1-3K3eMILIsp).

FauWMeHHEA NHNA "npoyeccop”
CBASM :Cepgep Ganka
¥y mainexe | — \
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Puc. 5. Jlnuarpamma pa3BepThIBaHUs AJIsl CHCTEMBI YIAIEHHOTO O0CITYKUBaHHSI KIIMEHTOB OaHKa

Ha »T0if nmarpamMe pa3BepThIBaHMs yKa3aHa 3aBUCUMOCTh KOMIIOHEHTa pealu3aluu
nuanora "dialog.exe" Ha ynaleHHOM TepMmHHalle OT MHTepdeiica lAuthorise, peain3oBaHHOTO
KOMIIOHEHTOM "main.exe", KOTOpbIi, B CBOIO OYepe/lb, Pa3BEpHYT HA aHOHUMHOM Y3JI€-3K3EMILISIpe
"Cepsep Oanka'. [lociaeaHuit 3aBUCUT OT KOMIOHEHTa 0a3bl naHHbIX "KineHTsl OaHka", KOTOpBI
pa3BEpHYT Ha 3TOM XKe y3JIe.

[Ipumedanue yka3plBaeT Ha HEOOXOAMMOCTH HCIIOJL30BAHMS 3AMIICHHOW JIMHUM CBSI3U
s oOMeHa JaHHBIMH B JaHHOM cucteme. J[lpyroil BapuaHT 3amucu 53ToM uHpopManuu
3aKJII0YAETCs B IONOJHEHUU IUarpaMMBbl Y3JI0M CO CTEPEOTUIIOM "3aKphITast CeTh".

Pa3zpaboTka Tak Ha3bIBa€MBIX BCTPOEHHBIX CHCTEM MpEINoiaraeT He TOJbKO CO3JaHHe
MpPOrPaMMHOTO KO3, HO U COTJIAaCOBaHWE MEXAy cOo0OH BceX ammapaTHbIX CpENCTB W
MEXaHUYECKUX YCTpoicTB. B kauecTBe mpumepa paccMOTpUM (QparMeHT MOJIENN YIpaBJICHUS
YIAJICHHBIM MEXaHHMYECKUM CpPEJICTBOM THIA TPAHCHOPTHOW Tutatdopmbl. Takas miardopma
npeJHa3HaueHa [UIs T[epeMEIleHUs B arpecCUBHBIX Cpelax, I/ie MPUCYTCTBHE YeJIOBEKa
HEBO3MOXKHO B CHITY IIE€JIOTO psifa (PU3HMUECKUX PUIHH.

TpancnoptHas 1uiatdpopma OCHAIAeTcss COOCTBEHHBIM MHKPOIPOLIECCOPOM, IU(PPOBOH
BUJICOKAMEPOH, JaTYMKaMH TEMIIEpaTypbl M MECTOMOJOXEHHS, a TaKKe YIPaBISIOMIMMA
MIPUBOAAMU /ISl U3MEHEHUS HAIIPABJICHHUS U CKOPOCTHU MepeMeIeHHs 1aT(hOopMBbl. YTIpaBIsionas u
TeNeMeTpuieckas HHPOpMaIus OT 1mIaT(GopMbl IO PAIHOIHHUY MEPEIacTCsl B IEHTP YIPaBICHHS,
OCHAILEHHBI  YNPABISAIOIMIMM KOMIIBIOTEPOM, MAHUMYJIATOPAaMHU YIpaBieHUs M OOJIBIIUM
MH(OPMALIMOHHBIM TabJI0.

Ha wmukpomnponeccope miar¢opmMbl pa3BEepHYTHl MPOrPaMMHBIE KOMIIOHEHTBI  JUIS
peanu3anuy NpoCTEHIINX YIPaBJSAIOIIMX BO3AECHCTBUM HAa NMPHUBOIBI, YTO IO3BOJSET TUCKPETHO
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M3MEHATh HaNpaBJICHHE M CKOPOCTh IepeMelieHus Iuiatpopmbl. Ha KkommbroTepe LeHTpa
YIpaBJIEHUS] Pa3BEPHYTHl NPOIPaMMHBIE KOMIIOHEHTHI aHalln3a TeJIeMETpUUYECKOd HH(pOopManuy,
XapaKTepU3YIOIMIEH COCTOSHUE OTAENBHBIX YCTPOMCTB' IUIaTGOpPMBI, a TaKkXKe peaTu30BaHbI
aJITOPUTMBI yIIPaBIICHUS NIEPEMEIICHUEM IIIaT(GOPMBI B LIEJIOM.

Bapuant ¢u3n4eckoro mpencTaBieHUS 3TOW TPAHCHOPTHOM CHUCTEMBI IIOKa3aH Ha

CIIeIyIONIeH JuarpaMme pasBepTbiBanus (puc. 6)
"NorneMonepeaar k"’

e
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Puc. 6. [luarpamma pa3BepThIBaHUS ISl MOJENHM CHUCTEMBl YIPaBIEHUS TPAHCIIOPTHOM
1athopmoit

Jannass guarpaMma COAEPXKHUT caMmyko oOOmIyro UHGOpMalUi0 O pa3BepThIBAHUU
paccMaTpUBaEMON CHUCTEMBI M B TIOCIEAYIOIIEM MOXET OBITh JIeTalu3upoBaHa MPU pa3padoTKe
COOCTBEHHO MPOrPaMMHBIX KOMIIOHEHTOB yrpaBieHus. Kak BUAHO W3 pUCYHKa, IpHU pa3padoTKe
3TOM JUarpaMMbl pa3BEepTHIBAHUS MCIIOJI30BaHbI JIOTIOJTHUTEITbHBII CTEPEOTHII
"mpueMonepenatyuk'", KOTOpPbIA OTCYTCTByeT B onucanuu s3pika UML, wu cneuuanbHbie
M300paXeHUS ISl OTACIBHBIX allapaTHBIX ¥ MEXaHUYECKUX yCTPOUCTB.

PaspaboTka guarpamMMbl pa3BepThIBaHHMsSI HAuWHAETCS C UACHTU(DUKAIMH  BCeX
anmnapaTHbIX, MEXaHUYECKHUX U JIPYTUX TUIIOB YCTPOMCTB, KOTOPhIE HEOOXOAMUMBI JIJIsi BBITIOJIHEHUS
cucTeMoi Bcex cBoux (yHKIuA. B mepByro ouepens cnenupUIUPYIOTCS BBIUUCIUTEIBHBIE Y3IIbI
CUCTEMBI, 00JIafjatoie NaMsAThI0 W/WiIK TpoueccopoM. [Ipu 3TOM HCIONB3YyIOTCS MMEIOLIUECs B
s3pike UML cTepeoTumnsl, a B ciay4ae OTCYTCTBUS MOCIETHUX, pa3paOOTUMKU MOTYT OTPENEIHUTh
HOBBIE cTepeoTunbl. OTAenbpHbIe TPEOOBAHUS K COCTABY amlmapaTHBIX CPEJCTB MOTYT OBITh 3aJaHBbI
B (hopMe orpaHHUEHUH, CBOWCTB U TIOMEYCHHBIX 3HAUCHUH.

JanbHeliiee MOCTPOCHUE AMArpaMMbl pa3BEPTHIBAHUS CBS3aHO C Pa3MEIIEHHEM BCEX
WCIIOTHSEMBIX KOMIIOHEHTOB JHarpaMMbl MO y3JlaM cUCTeMbl. Eciu OTAeNnbHbIE HCIONTHSIEMBIC
KOMITOHEHTHI OKa3ajJHiCh HE Pa3MEIIEHHBIMH, TO MOJ0OHAs CHUTyalus AOKHA OBITh MCKIIOYEHA
BBEJICHUEM B MOJIENb JOTIOJIHUTEIBHBIX Y3JI0B, COAEPKAIIUX MPOLIECCOP U NaMSTh.

[Ipu pa3paboTke MPOCTHIX MPOrPaMM, KOTOPHIE HCIONHIIOTCS JOKANbHO Ha OJHOM
KOMIThIOTEpE, TaK KE€ KaK M B ClIydae JuUarpaMMbl KOMITOHEHTOB, HEOOXOAMMOCTh B JHArpaMMe
pa3BepTHIBAHUS MOXKET BOOOIIE OTCYTCTBOBATD.

Kak mpaBuino, pa3paboTka JguarpaMMbl — pa3BEpTHIBAHUS  OCYLIECTBISETCS  Ha
3apepraromieM rane OOAIL uro xapakrepu3yet okoH4YaHue (a3bl IPOESKTUPOBAHUS (PUIUIECKOTO
npencrasieHus. C Apyroil cTOpoHsbl, [uarpamMma pa3BepThIBAHUS MOKET CTPOUTHCS JJIsl aHATU3a
CYIIECTBYIOIIEH CUCTEMBI C IIENbI0 €€ MOCIEeNYIOIero aHanmusa u Mmoaudpukanuu. [Ipu aToM ananmus
IpeJroaraeT pa3padoTKy 3TOW IuarpaMMbl Ha €ro HayallbHbIX 3Talax, 4YTo XapaKTepu3yeT olliee
HaIpaBlieHUE aHalKu3a OT (PU3UUECKOTO MPEICTABICHHSI K IOTUYECKOMY.

[Ipu  MonenupoBaHUM  OM3HEC-TIPOLIECCOB  JMarpaMMa  pa3BepThIBAHUS, KpOMeE
KOMITBIOTEPOB KOPIOPATUBHOM CETHU, MOXKET COJEPKATh B KAUECTBE Y3JIOB pa3lIMUHbIE CpPEJCTBA
OprrexHukd  ((pakCUMHIBHBIE  YCTPOWCTBA,  MHOTOKAHAJIbHBIE  Tele(OHHBIE  CTaHIIWH,
MHOKUTEJIbHBIC alMaparhbl, YKpPaHbl JUIsl Tpe3eHTauuid u ap.). [Ipu sToM Kaxmoe W3 MOJ00HBIX
YCTPOMCTB MOXKET (PYHKIIMOHUPOBATH KaK aBTOHOMHO, TaK U B COCTaBE€ KOPIOPATUBHON CETH.
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Ecnmu HeoOXoauMo BKIIOYHTH B MOJAEIb pecypchl VHTepHeTa, TO Ha AMarpamme
pasBepThiBanus MHTepHeT o0003Hadaercs B (opme "obOmayka" ¢ COOTBETCTBYIOIIUM HMMEHEM.
Ctporo roBops, nojo0HOe 0b603HaueHne He cnenndupoBano B s3pike UML, ogHAaKO OHO 4acTo
UCTIOJNIB3YETCSI IPU pa3pabdOTKe MOJIENICH pacipe/ieIeHHBIX CUCTEM.

ITopsinok BbINOJIHEHHSI PAa0OTHI:

N3yuuTh TEOPETHUYECKYIO HH(POPMALIHIO.

2. Ha ocHOBe mNpuUBEAEHHBIX HPUMEPOB PACCMOTPETh OCHOBHBIC HPUHIMIIBI MOCTPOCHMS
uarpamMm KOOIepallvy U pa3BepThiBaHUS Ha ocHOBe sA3bika UML.

3. Ilo BbIOpaHHOMY BapHaHTy IMOCTPOUTH AMArpaMMy KOOINEpaLUU A COOTBETCTBYIOLIECH
MH(POPMAIIMOHHOHN CUCTEMBI.

4. Ilo BbIOpaHHOMY BapuaHTy MOCTPOMTH JUArpaMMy pa3BepThIBaHUS Ul COOTBETCTBYOILEH

MH(POPMAIIMOHHON CUCTEMBI.

B snextpoHHOM Bue 0hopMuTE KpaTKUIl OTUET O BBHIIOJIHEHHON padoTe.

6. CraiiTe BBIIIOJIHEHHYIO paboTy.

=

o

(I)opMa NnpeacraBjJacHusd pedyJjbTara:
HOCTpOGHHBIe JuarpaMmsbl, OTUCT O pa60Te.

Kpurepun oneHku:

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

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

Y I0BNETBOPUTENBHO - paboTa BBIMIOJIHEHA HE MOJHOCTHIO, CO HE3HAUUTEIHHBIMU OLIUOKAMU
WJIM HETOYHOCTSIMH, OTYET HE CJICJIaH WIIH CCJIaH YaCTUIHO.

HeynosnerBopurensHo - paboTa HE BBINOIHEHA.
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JlabopaTopnasi padora Ne 3 IlocTpoenne nuarpammsbl /lesiTeIbHOCTH, IMATPAMMBbI
Cocrosinmnii u quarpammbl KitaccoB u renepanus koaa

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

Bbinosinus padory, Bel Oynere:

ymembs:

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

- IPOBOJIUTH aHAJIN3 MIPEIMETHOM 00IacTH;

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

- IPOEKTUPOBATh U pa3padaTbIBaTh CUCTEMY I10 33/laHHBIM TPEOOBAHUAM U CIIELU(PUKALUAM.

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

MarepunanbHoe obecrnieyeHue:
IlepcoHAIBHBIN KOMITBIOTED
3aganue:
1. O3HaKOMHTbHCS C TEOPETUUECKUM MaTEPUATIOM.
2. O3HaKOMHTbCS C METOJI0JIOTHEH MOCTPOCHUS TUarpaMMsl JlesTebHOCTH, AUarpaMmbl
Cocrosinuit u quarpammel KimaccoB Ha ocHoBe si3pika UML.
3. Bemonnute mnoctpoenus guarpamm: [lesrensHoctH, Coctosnuil, KmaccoB nmus
BBIOpaHHOM WH(POPMALIMOHHON CUCTEMBI.
4. CpaiiTe BBIIOTHEHHYIO PaboTy.
Kparkue Teopernyeckue cBeieHUSA:

MopeaupoBanue /{lmarpaMmmbl KJIacCOB

[entpanpHoe Mmecto B OOAII 3annMaet pa3padoTKa JTOTUUECKOW MOJIEIH CUCTEMBI B BUJIE
Jyarpammbl KJIacCoB.

Horatus UML  mnpemoctaBisieT  MIMPOKHE  BO3MOXKHOCTH — JJIE  OTOOpaKEHUS
JONOJTHUTENbHOM HH(popMaMy (aOCTpaKTHBIE ONEPAIlU U KIIACChl, CTEPEOTUIIBI, OOIME U YaCTHBIE
METO/JIbl, JI€TaIU3UPOBaHHbIE MHTEpP(ENChl, MapaMeTpu30BaHHbIe Kiacchl). IIpu 3TOM BO3MOXKHO
UCMOJIb30BaHUE rpaUIecKuX U300paKeHNH A1 aCCOLUAIMM U X creln(UIeCKUX CBOMCTB, TAKMX
KaK OTHOILIEHUE arperanuy, Korjia COCTaBHbIMU YacTAMHU KJlacca MOT'YT BBICTYHATh IPYTHe KJIACCHhI.

Juarpamma knaccos (class diagram) ciy>XuT JUIst IpeACTaBICHUS CTATUYECKON CTPYKTYPHI
MOJIETIM CHUCTEMBI B TEPMMHOJIOTMH KJIACCOB OOBEKTHO-OPUEHTHUPOBAHHOIO IMPOrPaMMHUPOBAHMUS.
JlnarpamMma KJ1accoB MOKET OTpaXkaTb, B YaCTHOCTH, PA3JIMUHBIE B3aUMOCBSI3U MEXY OTIAEIbHBIMU
CYUIHOCTSIMU IPEIMETHOW 00JIaCTH, TAKUMU KaK OOBEKTHI U MOJICUCTEMBI, a TAK)KE OMMCHIBAET MX
BHYTPEHHIOIO CTPYKTypy W TuUNbl OTHoweHWi. Ha 1naHHONW pauarpaMMe He yKa3bIBaeTCs
nH(pOpMaLKs 0 BPEMEHHBIX acrekTax (yHKIIMOHUPOBAHUS CUCTEMBI.

JluarpamMma KJIacCOB TpECTaBisieT COOOW HEKOTOpBId Tpad, BEpUIMHAMU KOTOPOTO
SBIIAIOTCSL JJIEMEHThl Tuma "kiaccupukarop', KOTOpble CBS3aHbl PA3NIUYHBIMU  THUIAMH
CTPYKTYpPHBIX OTHOIIEHHH. CleayeT 3aMEeTUTh, YTO JUarpamma KJI1acCoB MOYKET TaKkKe COAEpkKaTh
uHTEpPEeHChl, MaKeThl, OTHOIIEHUS U Ja)Ke OTIENbHbIE IK3EMIUISAPHI, TAKHE KaK OOBEKTHI U CBS3U.
Korna roBopsAT O naHHOM aAMarpaMMe, MMEIOT B BUAY CTaTUYECKYIO CTPYKTYpPHYIO MOJEIb
MPOEKTUPYEMOU CUCTEMBI.

JlnarpamMma KaccoB COCTOMT M3 MHOXKECTBA 3JIEMEHTOB, KOTOpPHIE B COBOKYITHOCTH
OTpaXXaloT JACKJIapaTUBHbIE 3HAHUS O NMPEAMETHON 00JacTH. DTU 3HAHUS WHTEPIPETUPYIOTCS B
6a30BbIX MOHATUAX A3bIka UML, Takux Kak Kjacchl, HHTEP(ENUChl 1 OTHOIIEHUS MEXIY HUMH U UX
COCTaBJISIOUIMMHI KOMITOHEHTaMH.

B obuiem cinyyae maker CTaTUYeCKOM CTPYKTYPHOM MOJAETH MOXKET OBbITh MpEICTaBlIEH B
BHJI€ OJTHOM WJIM HECKOJIBKMX AHarpamm Ki1accoB. J[€KOMITO3HLHSA HEKOTOPOTO NMPEACTABICHUS Ha
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OTIENbHBIE JUarpamMMbl BBITIONHSAETCS C IETbI0 YyA0OCTBa W TpadHuuecKkoil BU3yaIH3aIlluu
CTPYKTYPHBIX B3aWMOCBSI3ed TIpenMeTHOW oOmactu. I[Ipy STOM KOMIIOHEHTHI JUarpaMMbl
COOTBETCTBYIOT JJIEMEHTAM CTATUYECKOW CEMaHTUYECKOM Mmonaein. Mopjenb CUCTEMbI, B CBOIKO
ouepeb, J0HKHA OBITh COTJIACOBaHA C BHYTPEHHEH CTPYKTYPOU KJIacCOB, KOTOpas ONMUCHIBAETCS Ha
si3pike UML.

Knacc

Knacc (class) B s3pike UML ciyxut s 0003Ha4eHHS] MHOXKECTBA OOBEKTOB, KOTOPHIC
00Ja1al0T OJMHAKOBOM CTPYKTYpPOM, TOBEJACHHEM W OTHOIICHHSIMH C OOBEKTaMU W3 APYTHX
kiaccoB. ['paduueckn kimacc mzoOpaxkaercs B BUAC MPSIMOYTOJbHUKA, KOTOPBIA JOMOTHUTEIHHO
MOXET OBITh Pa3/CICH TOPU30HTAIBHBIMH JIMHHSAMHU Ha pas3aeibl Wik ceknuu (puc. 1). B atux
paszzenax MOTYT yKa3bIBaThCs HMsI KJIacca, aTpuOyThI (TIepeMeHHbBIC) U onepanuu (METOIbI).

Mma Knacca
Mma Knacca
Wma Knacca ATpUBYTHI
ATpuByTEI Knacca
Knacca
Onepauuu
Knacca

(a) () (8)

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

O0s13aTeNnbHBIM 2JIEMEHTOB 0003HAUEHHS Kilacca sBJseTcs ero uMs. Ha HauanbHbBIX 3Tamnax
pa3paboTKU TUarpaMMbl OTAEIbHBIE KJIACCHI MOTYT O003HAYaThCS MPOCTBHIM MPSIMOYTOJIBHUKOM C
yKa3aHHEM TOJbKO UMEHH COOTBETCTBYIONIETO Kiacca (puc. 1, a). Ilo Mepe npopaboTKH OTAETBHBIX
KOMITOHEHTOB JIMarpaMMbl OMTUCAHUS KIIACCOB JIOTIONHAIOTCS aTpudyTramu (puc. 1, 6) u onepanusiMu
(puc. 1, B).

[Ipenmonaraercsi, YTO OKOHYATEIBHBIN BapUAHT AUArPAMMBbI COJCPKHUT HanOoJiee MOIHOE
OIHCaHUE KIIACCOB, KOTOPHIE COCTOSIT M3 TpeX pas3lelioB Wi cekiuil. MHorna B 0003HaUYEHUAX
KJIACCOB  MCIIONIB3YETCS  JONMOJHUTEIbHBIA YETBEPThIM pasfen, B KOTOPOM IPUBOJIUTCS
CeMaHTHuYecKasi WH(pOpMaIMsl CIPaBOYHOIO XapakTepa MM SBHO YKa3bIBAIOTCS UCKIIOUUTENIbHBIE
CUTYaIUH.

Jaxe ecnu cekiust aTpuOyTOB U OMepalyii ABJIseTCs MycToi, B 0003HaYeHNH Kjlacca OHa
BBIJIETISIETCS] TOPU3OHTAIBHOM JIMHUEH, YTOOBI Cpa3y OTIUYMUTH KJIACC OT JAPYTUX AJIEMEHTOB SI3bIKa
UML. [IpumMeps! rpaduueckoro n300paxeHus KJIacCcoB Ha JuarpaMMe KjaccoB IPUBEACHbI Ha pHC.
2. B nepBoMm ciydae ans kiacca "lIpsmoyronpHuk" (puc.2, a) ykasaHbl TOJIbKO €ro aTpuOyThl -
TOYKM Ha KOOPJIMHATHOM IUIOCKOCTH, KOTOpbIE OINpPENeNsIoT €ro pacroiiokeHue. s kiacca
"Okno" (puc. 2, 0) ykazaHbl TOJBKO €Tr0 OMEpallH, CEKIUs aTpUOYTOB OCTaBJICHA IycTOM. Jlms
knacca "Cuetr" (puc. 2, B) IOMOJHUTENHFHO H300pa)keHA YeTBEpTas CEKIUs, B KOTOPOU yKa3aHO
UCKJIIOYEHHE - 0TKa3 0T 00pabOTKU MPOCPOUYEHHON KPEIUTHONW KAPTOUKH.

Cuyer

Mpauoyr K

PAMOYIONbHU OkHo HpOBEpITLY
p1.Point
p2.Point MoKasaTh() WCKITIOYEeHUA

CKpBITE()
KpeAMTHAA KapTOuKa
npocpoveHa
(a) () (&)

Puc.2. TIpumeps! rpadguueckoro n300pakeHus KJIacCOB Ha JarpaMme

HUmsa knacca

WNms kiacca AODKHO OBITh YHHUKAJIbHBIM B IIpeJeNiaXx IaKeTa, KOTOPbIM OMHMCHIBAeTCS
HEKOTOpPOM COBOKYIHOCTBIO JHarpamMm KjiaccoB (BO3MOXKHO, OJHOW auarpammoif). OHo
yKa3bIBa€TCsl B MEPBOM BEpXHEH CEeKIMM MpsAMOYroibHUKA. B nomonHeHne k oOIieMy MpaBuLy
HauMeHOBaHMs AeMeHTOB s3bika UML, mMms kjacca 3amuchiBaeTcss MO LEHTPY CEKIIMH HWMEHU
MOJYXUPHBIM MIPU(TOM U JTOJKHO HAUMHATHCA C 3arjiaBHOM OyKkBbl. PekoMeHmyercs B KauecTBe
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MMEH KJIACCOB HCIIOJIb30BaTh CYIECTBUTEIBbHBIC, 3alMCAaHHbBIC MO MPAKTHYECKUM COOOpaKEHUSM
0e3 po0eoB.

B mepBoii cexkunu 0003HaueHHs Kiacca MOTYT HAXOAWUTHCS CCBUIKM Ha CTaHAApPTHHIC
11a0JIOHBI WIIM a0CTPAKTHBIE KJIACChl, OT KOTOPBIX 00pa30BaH JaHHBIN KJacC U, COOTBETCTBEHHO, OT
KOTOPBIX OH HACJlIeJyeT CBOMCTBA M METOBI. B 3TOH CEKIMM MOXKET MPUBOAUTHCA MH(DOpMAIUI O
pa3paboTyMKe JTaHHOIO Kjacca M CTaTyC COCTOSIHUSA pa3padOTKH, a TaKKe MOT'YT 3allMChIBaThCs U
Apyrue o0Ire CBOMCTBA 3TOrO KJIacca, MMEIOIIHE OTHOUICHHWE K APYTHM KilaccaM AHarpaMMbl WIN
CTaHAApTHBIM AyieMeHTaM s3bika UML.

[IpuMepaMu MMEH KJIACCOB MOTYT OBITh TaKHe CYyIIECTBHTENbHbIC, Kak "CoTpynHUK",
"Kommanus", "PykoBonurens", "Kmuent", "Ilponasen", "Menemkep", "Oduc" u MHOTHE npyrue,
UMEIOIIME HEMOCPEJACTBEHHOE OTHOLIGHHE K MOJCIUPYeMOM MpeaMeTHOH objactu U
(GYHKLIMOHATIBHOMY Ha3HAUEHHIO POEKTUPYEMOMN CUCTEMBI.

Krnacc Moxer He MMeTh IK3EMIUIIPOB WM OOBEKTOB. B 3TOM ciyuae OH Ha3bIBaeTcs
aOCTpaKkTHBIM KJaccoM, a Juld OOO3HAYeHMsI €ro MMEHHM MHCIOJb3YyeTCs HAKIOHHBIM MIpuT
(xypcuB). B s3p1ke UML npunsTO 00Iliee corniameHue o ToM, 4TO JIF00OM TEKCT, OTHOCAILIMICS K
aOCTpaKTHOMY DJIEMEHTY, 3alMChIBaeTCs KypcuBOM. JlaHHOE OOCTOSATENBCTBO  SIBIISETCS
CEMaHTUYECKHUM aCIIEKTOM OIHMCAHMS COOTBETCTBYIOIINX IEMEHTOB s13bika UML.

Ampubymol Knacca

Bo BTOpoil cBepxXy ceKIuHM MPSMOYIOJbHHMKA Kjacca 3alUChIBAIOTCS €ro aTrpuOyThl
(attributes) win cBoiictBa. B s3pike UML mnpussaTa ompesaeneHHas CTaHIApTU3ALUS 3allUCH
aTpuOyTOB Kiacca, KOTOpas MOJYUHSETCS HEKOTOPBIM CHHTAKCHYECKMM mpaBuiaM. Kaxmomy
aTpuOyTy KJjlacca COOTBETCTBYET OTJENIbHAs CTPOKAa TEKCTa, KOTOpas COCTOMT M3 KBaHTOpa
BUIMMOCTH aTpuOyTa, IMEHU aTpuOyTa, ero KpaTHOCTH, THIIA 3HAYCHHN aTpuOyTa M, BO3MOXKHO,
€ro UCXOJHOI0 3HAUCHHUS:

<KBaHTOp BUAMUMOCTH><HMs aTpUOyTa>[KpaTHOCTS :

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

KBaHTOp BHAMMOCTH MOXET TNPUHUMATh OJHO M3 TPEX BO3MOXKHBIX 3HAYEHUH W,
COOTBETCTBEHHO, OTOOpa)kaeTcst MPU MOMOILHU CIIEHUAIBHBIX CHUMBOJIOB:

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

e Cumson "#" o6o3HauaeT arpuOyT ¢ 00JACThIO BUJIMMOCTH THUIIA 3aIlMIIEHHBIN (protected).
ATpuOyT ¢ 3TOH 00JIaCTBIO BUJIMMOCTH HEJOCTYNEH WM HEBUACH JUIsl BCEX KJIACCOB, 3a
UCKJIIOUEHHUEM TIOAKIACCOB JAHHOTO KJlacca.

e U, Hakonen, 3Hak "-" oOo3HauaerT aTpuOyT ¢ 00JACTbIO BUAMMOCTH THIA 3aKPbITHIN
(private). ATpuOyT c 3TOH 00JAaCThIO BUAMMOCTH HEAOCTYNEH WJIM HEBUJIEH JUIS BCEX
KJIacCOB 0€3 MCKIIIOUEHUS.

KBaHTOp BUAMMOCTH MOXET OBITH OINYyIIEH. B 3TOM ciydae ero oTcyTrcTBUE MPOCTO
03HAYaeT, YTO BUJIMMOCTh aTpUOyTa HE yKa3bIBaeTCs. DTa CUTYyallUs OTJIMYAETCAd OT MPUHSATHIX 10
YMOJIYAaHUIO COTJIAIICHUA B TPAJUIMOHHBIX S3bIKaX IPOIPAaMMHPOBAHHUS, KOTJAa OTCYTCTBUE
KBaHTOpa BUAMMOCTH TPaKTyeTcs Kak public miu private. OHaKO BMECTO YCIOBHBIX IrpaduuecKkux
0003HaYeHUI MOYKHO 3aIMChIBaTh COOTBETCTBYIOIIEE KIIIOUEBOE CII0BO: public, protected, private.

Onepauus

B Tperbeil cBepxXy ceKIMHM HpPSIMOYTOJIBHUKA 3allMCBIBAIOTCS OMNEPAllMM MM METOJbI
kiacca. Omeparust (operation) mpeacTaBisieT coO0HW HEKOTOPBIA CEPBUC, MPEIOCTABISIOMIANA
KaXIbI JK3eMIUIAp Kjacca [0 OIpeaeieHHoMy TpeboBaHuio. COBOKYIMHOCTh —ONepanui
XapakTepu3yeT (QYHKIMOHAJIBHBIM aclekT MOBeIeHUsl Kiacca. 3aluch onepaluil kiacca B SI3bIKE
UML Taxxe cTaHAapTU30BaHa U MOAYMHSIETCS ONpEAETICHHbIM CHHTAKCHYeCKUM mnpaBuiam. [lpu
3TOM Ka)KJJOM Oomepaluu Kjacca COOTBETCTBYET OTJIENbHasl CTPOKa, KOTOpasi COCTOUT M3 KBaHTOPA
BUJMMOCTH OIl€pallii, UIMEHHU OIEepaIliy, BHIPAKEHUS THIIa BO3BPALIAEMOT0 Olepaliel 3HaueHus
Y, BO3MOXHO, CTPOKa-CBOMCTBO JaHHOM ONEpaIvu:
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<KBAaHTOP BUAUMOCTH><UMs Olepalliu>(CIHCOK MapaMeTpoB):

<BBIp@)XKEHHUE TUIIA BO3BPAIIAEMOTO 3HAUYCHUS > { CTPOKa-CBONCTBO }

KBaHnTop BUAMMOCTH, KaK U B ciiydae aTpuOyTOB Kiacca, MOXKET MPHHUMATh OJJHO U3 TPEX
BO3MOXXHBIX 3HAYEHHUI U, COOTBETCTBEHHO, OTOOpakaeTcs MpU MOMOIIU CHEIHAIbHOTO CHMBOJIA.
CumBon "+" o0o3HadaeT omepanuio ¢ 00JACThIO BUAMMOCTH THIA OOImIemocTymHbIH (public).
CumBous "#" o0o3HauaeT omepamuio ¢ 00JacThIO BHJAMMOCTH THIIA 3allMIIEHHBIN (protected). U,
HAKOHEL, CUMBOJ "-" MCHOJB3yeTcsl A 0003HAYCHHs ONepaluy ¢ 00JacThI0 BHIMMOCTH THIIA
3aKpBITHIH (private).

KBanTop BUAMMOCTH Ui OTIepalliid MOXKET OBITh OMyIIeH. B 3TOM cityyae ero oTcyTcTBHE
MIPOCTO O3HAYAET, YTO BUAMMOCTH ONEpaluy HE yKa3bIBaeTcs. BMECTO yCIOBHBIX rpaduueckux
0003HAYCHHI TaK)KE MOYKHO 3alHMChIBATh COOTBETCTBYIOIIEE KIIOYEBOE cloBO: public, protected,
private.

Wms omepanuu mpeacTaBiseT co00il CTPOKY TEKCTa, KOTOpasi MCIOJb3YeTCs B KayecTBE
UJeHTU(PHUKATOPA COOTBETCTBYIOIIEH ONepaliy U MO3TOMY JOJKHA OBITh YHUKAJIBLHOM B Ipeaenax
JaHHOTO Kiacca. Wms aTpubyra SIBIS€TCS €IMHCTBEHHBIM OOS3aTENBbHBIM  3JEMEHTOM
CUHTAKCUYECKOT0o 0003HAYECHUSI ONIEPALIUU.

Crucok mapaMeTpoB  SABISICTCA IEPEYHEM  pas[elieHHBIX  3amsIToil  (opMalbHBIX
MapaMeTpoB, KAKIBIA U3 KOTOPHIX MOKET OBITh MPEACTABIIEH B CIEAYIONIEM BUJIE:

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

3meck BU MMapaMmeTpa - €CTh OJHO M3 KIFOYEBBIX CJIOB in, out WM inout CO 3HAYSHHEM in
0 yMOJYaHWIO, B clydyae €clId BHJ TNapaMeTpa He yKasbiBaeTcs. VMg mapamerpa ecTh
UACHTU(PUKATOP COOTBETCTBYIOIIEro (OPMaIbHOTO Tapamerpa. BrIpakeHuWe THIIA SBISIETCS
3aBUCHMON OT KOHKPETHOTO SI3bIKa MPOTPaAaMMHPOBAHUS CHEHH(PHUKAIMEH THUIIa BO3BPAIIaA€MOI0
3HA4YEHUs I COOTBETCTBYIOMIETO (OPMaTIBHOTO Napamerpa. HakoHel, 3Ha4eHrne 0 yMOTYaHHUIO B
olmieM ciy4ae NpeacTaBiseT co0OW BBIpAKEHHE I 3HaueHUs (OPMAIBHOTO IMapameTpa,
CHHTaKCHUC KOTOPOTO 3aBUCHUT OT KOHKPETHOTO $3bIKa IPOTPAMMHPOBAHUS W TOMXYHHSIETCS
MPUHSITHIM B HEM OTPaHUYCHUSIM.

BrlpakeHne Tuma BO3BpAIlaeMOrO 3HAUEHHS TAaKKe SIBISETCS 3aBUCHMMON OT sI3bIKA
peanuzanuu creuuuKaned TUMa WIM TUIIOB 3HAYEHUH MapaMeTpoB, KOTOPbIE BO3BPAIAIOTCS
O00BEKTOM TIOCIIe BBIITOJHEHHS COOTBETCTBYIONIEH omepanuu. J[BoeToune ¥ BBIpaKCHHE THIIA
BO3BPAI[aéMOT0 3HAYEHHsS MOTYT OBITh ONYIIEHBI, €CJIM OMNepalys HE BO3BpAIAaeT HUKAKOI'O
3Ha4YeHus. s ykazaHWsT KpaTHOCTH BO3BPALIa€MOTO 3HAYCHHS JAaHHAS CIEIUPUKAIHS MOXKET
OBITh 3alKcaHa B BHJIE CITUCKA OT/ICIbHBIX BHIPAKESHUH.

CTpoka-CBOMCTBO CIIYXHUT JJIS YKa3aHUS 3HAUYEHUW CBOWCTB, KOTOpPbIE MOTYT OBITh
IPUMEHEHbl K JaHHOMY 3yeMeHTy. CTpoka-CBOHCTBO He sBJsieTcss 00s3aTeNbHOM, OHa MOXKET
OTCYTCTBOBAaTh, €CITH HUKAKWE CBOMNCTBA HE CIICIIU(PHUIIMPOBAHEL.

Omnepanust ¢ 001acThIO JEWCTBUS HA BECh KJIACC MOKA3bIBAECTCS MOIUEPKUBAHUEM UMEHU U
CTPOKH BBIpaKeHHS TUTA. [10 yMOIT9aHUIO 1o 001aCThIO OTepannuy MOHUMaeTcs 00BEeKT Kinacca. B
3TOM ciIydae UMs M CTPOKA BBIPAKEHMS TUIIA ONEpallii He MOTYEPKUBAIOTCS.

Omneparnusi, KOTOpas HE MOXXET H3MEHSTHh COCTOSHHE CHCTEMBI M, COOTBETCTBEHHO, HE
UMeeT HUKaKoro 1nodounoro 3¢gdexra, o6oznavaeTcst ctpokoi-coiicTBoM "{3ampoc}" ("{query}").
B mpotuBHOM ciydae omepanus MOXKET H3MEHSTH COCTOSHHE CHUCTEMBI, XOTS HET HHUKAKHX
rapaHTuii, 4TO OHA OyJEeT 3TO JeNaTh.

Jlnise TIOBBIMIEHHST TTPOU3BOIUTENFHOCTH CHUCTEMBI OJHU OMEPAllii MOTYT BBITOIHSATHCS
napajyieIbHO WM OJHOBPEMEHHO, a Jpyrue - TOJBKO IOCleAoBaTeNbHO. B 3ToM ciywae s
YKa3aHUS TapajuleIbHOCTH  BBITOJHEHHS OIEPallid  HCIOJB3YeTCs CTPOKa-CBOWCTBO BHIA
"{concurrency = wums}", rae HUMsI MOXET NPUHUMATh OJHO U3 CJIECAYIOIIUX 3HAUYCHHIA:
nocnenoBarenbHas (sequential), mapamiensHas (concurrent), oxpansiemasi (guarded). Ilpu sTom
NPUICPKUBAIOTCS CICAYIOIICH CEeMaHTUKH /IS TAaHHBIX 3HAUCHUI:
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e TmocrnenoBaTenbHas (sequential) - IS JgaHHON omepanuy HEOOXOAMMO OOECIEYUTH ee
€IMHCTBEHHOE BBIMIOJHEHHE B CHUCTEME, OJHOBPEMEHHOE BBIMOJIHEHHE JAPYTHX OIeparuii
MOJKET MPUBECTHU K OMIMOKAM HIIM HapYIICHUSM LEJOCTHOCTH 0OBEKTOB Kilacca.

e nmapamienbHas (concurrent) - JaHHas OMNEpalus B CHIY CBOMX OCOOEHHOCTEH MOXKET
BBINOJIHATHCS MAPAICIBHO C APYTUMH ONEPALUsIMHU B CUCTEME, TIPH 3TOM MapalIeIbHOCTD
JOJKHA MO/JIEP’KUBATHCS HA YPOBHE pealln3allii MOJIEIH.

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

Omuouwenun mexcoy Knaccamu

Kpome BHyTpeHHEro ycTpoilcTBa WM CTPYKTYphl KIACCOB HAa COOTBETCTBYIOUICH
JrarpaMMe YKasbIBalOTCSl pa3jiMyHble OTHOILICHHUS MEXIy Kiaccamu. lIpm 3TOM COBOKYIHOCTH
TUIIOB TaKUX OTHOIIEHU# (ukcupoBana B sizbike UML u npenonpenenena ceMaHTHUKOM 3TUX TUIIOB
OTHOILIEHUI. ba30BbIMH OTHOLLICHUSIMU WK CBSA3SIMU B si3bIke UML gBAsItOTCS:

1. Ornomenue 3aBucumoctu (dependency relationship)

2. OrHommenue acconuanuu (association relationship)

3. Ornomenue 0606menus (generalization relationship)

4. Ornomenue peanusanuu (realization relationship)

Kaxxgoe u3 3TUX OTHOIIEHHN HMeeT COOCTBEHHOE Tpaduyeckoe NPECTaBICHUE Ha
ararpaMmme, KOTOpoe OTPakaeT B3aUMOCBS3H MEXKy O0BEKTaMH COOTBETCTBYIOIINX KIIACCOB.

1. OTHo1IEHUE 3aBUCUMOCTH

OTHOIIEHNE 3aBUCUMOCTH B OOIIEM CiIydae YyKa3blBa€T HEKOTOPOE CEMaHTHYECKOe
OTHOIICHHWE MEXAY IBYMs DJIEMEHTAMH MOJEIM WIM JIByMS MHOXKECTBAMU TaKHX 3JEMEHTOB,
KOTOpPOE HE SIBJSIETCS OTHOLIEHHEM acColManuu, 00o0menus win peanmsanuud. OHO Kacaercs
TOJIBKO CAMUX 3JIEMEHTOB MOJIETIN U HE TpeOyeT MHOKECTBA OT/IEIbHBIX IPUMEPOB ISl MOSICHEHUS
cBoero cmbicia. OTHOIIEHWE 3aBUCUMOCTH HCIIONB3YETCS B TaKOW CHUTYAIMH, KOTZa HEKOTOpPOe
M3MEHEHHME OJIHOTO 3JIEMEHTa MOJEIM MOXXET MOTpeOOBaTh M3MEHEHMs JPYroro 3aBHCHMOTO OT
HETO 2JIEMEHTa MOJICIIH.

OTHollIeHUE 3aBUCUMOCTH Trpauuecku U300pakaeTcs NYHKTHUPHON IUHHUEH Mexay
COOTBETCTBYIOIIMMH JJIEMEHTaMH CO CTPENKOW Ha ogHOM u3 ee koHioB ("->" wmmm "<-"). Ha
JrarpaMMme KjacCoB JIaHHOE OTHOIIEHUE CBSI3bIBAET OTJIEJIbHBIE KJIACCHI MEX]y CO0O0M, Mpu 3TOM
CTpeNika HampaBlieHa OT KJIacca-KJIMEeHTa 3aBHCHMOCTH K HE3aBHCHMOMY KJacCy WIIH KIIaccCy-
uctouHuky (puc. 5.3). Ha nanHoM pucynke n3oOpaxkeHsl aBa kiacca: Kmacc A u Ksaacc b, mpu
stoM Kiacc b sBisiercss MCTOUHMKOM HEKOTOpoW 3aBUcHUMOCTH, a Kiacc A - KiMeHTOM 3ToM
3aBUCHMOCTH.

e e > Knacc_B

Puc. 3. I'papuueckoe nzodpaxeHne OTHOLIEHHSI 3aBUCMOCTH Ha TuarpaMMme Ki1accoB

B kauecTBe Kilacca-KIMEHTA U KJIACCa-MCTOYHMKA 3aBUCHMOCTH MOTYT BBICTYNATh IIEJIbIE
MHOKECTBa JJIEMEHTOB MoJielIH. B 3TOM ciyyae ojHa JIMHHSA CO CTPEIKOHM, BBIXOJAILIAS OT
HCTOYHUKA 3aBUCUMOCTH, PACLIEIUIAETCS B HEKOTOPOW TOYKE Ha HECKOJBKO OTAEIbHBIX JHHHH,
KaJash U3 KOTOPbIX HMMEeT OTAENIbHYI0 CTpelKy [uisl Kiacca-kiueHta. Hampumep, ecnu
¢ynkunonuposanue Knacca C 3aBucut ot ocodeHHOCTel peanuzanun Kinacca A u Knacca />, To
JaHHAsI 3aBUCUMOCTH MOXKET OBITh M300pakeHa CIeAyIomuUM 00pa3om (puc. 4).
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Puc. 4. I'paduueckoe npeacraBieHne 3aBUCUMOCTH MeX Ty kKiaccoMm-kimeHToM (Kmace C)
u kinaccamu-uctounukamu (Knace JI n Knace b)

Crpenka MOXET MOMeuYaThCsi HeoOs3aTeNbHbIM, HO CTaHAAPTHBIM KJIIOYEBBIM CJIOBOM B
KaBbIYKAaX U HEOOA3aTeNbHBIM HWHAWBHUIYAJbHBIM HMeHeM. Jljis OTHOIIEHMsI 3aBUCHUMOCTH
MIPEIONPEICIICHbl KIIIOUEBbIE CJIOBa, KOTOpble 00O03HAYalOT HEKOTOPBIE CHEIHAlbHbIE BUIBI
3aBUCHUMOCTEH. ODTHU KIIIOYEBBIE CJIOBA (CTEPEOTHUIIBI) 3alMCHIBAIOTCS B KaBblUKaxX psIOM CO
CTPEJKOM, KOTOpasi COOTBETCTBYET JaHHOM 3aBUCHUMOCTH. [IpuMepbl cTepeoTUIoB Jijisl OTHOLIEHUS
3aBUCHUMOCTH MPECTABIICHBI HUXKE!

e "access" - ciayxuT A 00O3HAYEHUS JOCTYMHOCTH OTKPBITHIX aTpUOyTOB M OIepaiui
KJIacCa-UCTOYHUKA JUIsl KJIIACCOB-KIMEHTOB;

e "bind" - KIacc-KIMEHT MOXKET MCIOJIb30BaTh HEKOTOPHIH IIA0IO0H JJIS CBOCH MOCCIyIOIIei
napameTpu3aluu;

e "derive" - aTpuOyThl Kiacca-KJIMEHTAa MOTYT OBITh BBIYHMCIICHBI MO aTpUOyTam Kiacca-
HCTOYHUKA;

e "import" - oTKpBITHIC aTPUOYTHI U OIEPAIMU KIaCCa-UCTOUYHHKA CTAHOBSITCS YaCThIO Kitacca-
KJIMEHTA, KaK ecJIi Obl OHU ObUIA OOBSIBICHBI HEITOCPEICTBEHHO B HEM;

o "refine" - ykasbIBaeT, 4TO KJIACC-KIIMEHT CIIY)KHT YTOUYHCHHEM KIIAcCa-UCTOYHHKA B CHITY
MPUYMH HCTOPUYECKOIO XapakTepa, KOTJa IMOSBISETCS OMOJHUTENbHas MHpopManus B
Xo7ie pabOThI HaJl TPOEKTOM.

2.OTHOIIIEHNE aCCOIUAIIH

OTHoleHNE accolMallMd COOTBETCTBYET HAJIWYMI0 HEKOTOPOrO OTHOIIEHUS MEXITY
kmaccamu. JlamHOe OTHOIIEHWE O0003HAYaeTCs CIUIOMIHOW JIMHUEH C  JOTOJHUTEIHHBIMU
CHELMAIBHBIMM  CHMBOJIAMM, KOTOpBIE XapaKTEPU3YIOT OTHCJIBHBIE CBOMCTBA KOHKPETHOMN
accouuanuu. B xadecTBe JOMOJHUTENBHBIX CHENHUAIbHBIX CUMBOJIOB MOTYT HCIIOJIb30BAaThCS UM
accolManuy, a TaKKe UMEHa U KpaTHOCTb KJIacCcOB-posiel acconuanuu. Mms accounanuu asisercs
HeoOs3aTeNbHBIM AJIEMEHTOM ee 00o3HaueHus. Eciau oHO 3ajaHo, TO 3alMCBIBAETCS C 3arylaBHOM
(Oomnb1110i1) OYKBBI PSIOM C JIMHHUEH COOTBETCTBYIOIIEH acCOIMALINU.

Haubonee npocroit ciaydail JaHHOTO OTHOIIEHUS - OMHapHas acconuarnusi. OHa CBS3BIBACT
B TOYHOCTH JIBa KJlacca M, KaK MCKIIOYEHHE, MOXKET CBS3bIBaTh Kjacc ¢ camMuM coOoif. [lns
OMHApHOW accoluanuu Ha JAMarpaMMe MOKET ObITh yKa3aH MHOPSAJOK CJEeIOBaHUS KJIAcCOB C
UCMOJb30BAHUEM TPEYTOJIbHUKAa B (OpPME CTPEIKH pSAOM C HMEHEM JaHHOM acCOIUalMH.
Hanpasnienue 310l cTpenku yka3blBaeT Ha MOPSIOK KJIAcCOB, OJUH U3 KOTOPBIX SIBISETCS MEPBHIM
(co CTOpPOHBI TpEYrojbHHKAa), a JAPYrol - BTOPBIM (CO CTOPOHBI BEPUIMHBI TPEYrOJbHUKA).
OTCcyTCTBUE TAHHOW CTPENKH PSAOM C MMEHEM acCOLMallMU O3HayaeT, YTO MOPSAIOK CIIeTOBaHUS
KJIACCOB B pacCMaTpHUBAaEMOM OTHOILIEHUU HE OIPE/EIIEH.

B kawectBe mpocToro mnpumepa OTHOIICHHWS OWHApHOW accolualui pPaccMOTPHUM
OTHOIIECHHE MEXAY JByMs kiaccamu - kiaccoMm "Kommanus" u kmaccom "Cotpymuuk" (puc. 5).
OHu cBsi3aHBI MEXTY c000M OMHapHOW acconuanuei Pabota, MMs KOTOPOW yKa3aHO Ha PUCYHKE
PAIOM ¢ TUHHUEN accouuanuu. [ 1aHHOTO OTHOIIEHHUS OIIPENEIEH MOPSI0K CIEN0BaHuUs KIIACCOB,
IIEPBBIM U3 KOTOPBIX siBIseTcs knacc "CorpyaHuk', a BTOpsIM - kiace "Kommanus". OTaenbHbIM
IIPUMEPOM MJIU 3K3EMILISIPOM JIaHHOTO OTHOILIEHUSI MOKET SBJIAThCS napa 3HaueHuit (Ilerpos U. 1.,
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"Pora&Kompita"). D10 03Hawaer, uyto corpynHuk IletpoB M. M. paboraer B KOMIaHUU
"Pora&Komneira".

CMMBON NOpAAKa KNAaccos
B aCCOoLMaLpM Mma accoupmaLym

Kounanus Q C' @ CoTpyaHuk

KpaTHOCTE accoupaupm

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

Tepuapnast accommanust U accouudanuu Ooyiee BBICOKOM apHOCTH B OOIIeM ciydae
Ha3biBatoTCss N-apHO# accoumaruedt (uuraercs - "sH apHas acconumauus'). Takas accouuanus
CBSI3bIBAET HEKOTOPHIM OTHOIIEHHEM 3 U 0oJiee KJIaccoB, IPU STOM OAMH KJIaCC MOKET y4acTBOBATh
B acconuanuu Oojee dYeM oaMH pa3. Kiacc accoumanmuu HMMeEeT ONpEeAETCHHYIO pOjib B
COOTBETCTBYIOIIEM OTHOLIECHHH, YTO MOXKET OBbITh SBHO YKa3aHO Ha jauarpamme. Kaxabii
sk3eMIusip N-apHOH accolMauy IpeacTaBisieT co0oif N-apHbI KOPTEK 3HAUYCHUH OOBEKTOB U3
COOTBETCTBYIOIIMX KjaccoB. buHapHas acconuanusi SBISETCS YacTHBIM cliydaeM N-apHOU
accolManuy, Koraa 3HayeHue N=2, 1 UMeEeT CBO€ COOCTBEHHOE 0003HaUEHHE.

N-apnas acconuanusi rpaduuecku ob6o3HayaeTcss poMOOM, OT KOTOPOrO BEAYT JUHHH K
CHMBOJIaM KJIaCCOB JaHHOHM accommanmuu. B 3Tom cioydae poMO COEAMHSETCS C CHMBOJIAMHU
COOTBETCTBYIOIIUX KJIACCOB CIUIOUIHBIMU JTUHHUSAMHU. OOBIUHO JIMHUU MPOBOASITCS OT BEPIIMH poMOa
WIA OT cepenuHbl ero ctopoH. Mms N-apHOI accounumanyuy 3amuchIBAaeTCS PSIOM C POMOOM
COOTBETCTBYIOIIEH acCOIUAIUH.

3. OTHOLICHNE arperanuu

OTHollIeHUE arperai UMEeT MEeCTO MEX]ly HeCKOJIbKUMHU KJIacCaMU B TOM CIlydyae, eCciu
OJIMH U3 KIJIACCOB IPEJICTABIISIET COOOW HEKOTOPYIO CYIIHOCTH, BKIIIOYAIOIIYIO B ce0sl B KauecTBE
COCTaBHBIX YacTel Apyrue CyIHOCTH.

JanHoe oTHoOmIeHHE uMeeT (yHIAMEHTAIbHOE 3HAYCHHWE JJIsl OMHCAHUS CTPYKTYPHI
CIIO’KHBIX CHUCTEM, NMOCKOJBbKY MPUMEHSIETCS Ul MPEJCTaBICHUsS CHUCTEMHBIX B3aUMOCBSA3EH THIIA
"gacTb-11en0e". PackpbiBasi BHYTPEHHIOIO CTPYKTYPY CUCTEMBI, OTHOILLIEHUE arperaiuy MoKa3bIBaeT,
U3 KaKMX KOMIIOHEHTOB COCTOUT CHCT€Ma M KaK OHM CBs3aHbl MEXJy co0o0il. C TOYKM 3peHus
MOJIENI OTIENbHBIE YaCTH CHUCTEMbl MOTYT BBICTYNAaTh KakK B BHJE JJIEMEHTOB, TaK U B BUJE
MOJICCTEM, KOTOpbIE, B CBOIO OU€pe/lb, TO)KE MOTYT 00pa30BBIBATh COCTaBHbIE KOMIIOHEHTHI WU
MOJICUCTEMBI. TO OTHOIIIEHHE 110 CBOEH CYTH OTMHCHIBAET AEKOMIIO3HIINIO WIH Pa30ueHNe CIOKHON
cucTeMbl Ha 0ojiee MPOCTbIE COCTaBHBIE YaCTH, KOTOpPbIE TaK)K€ MOTYT OBITh IOJBEPrHYTHI
JEKOMITO3HIINH, €CTH B ’TOM BO3HHKHET HEOOXOIMMOCTH B MTOCIIETYIOIIEM.

['paduuecku oTHOLIEHHE arperanuy U300paXkaeTcsl CIUIOIIHOW JTUHHEH, OJUH U3 KOHIIOB
KOTOpOM MpejacTaBisieT coO0i He3aKpalleHHbIH BHYTpU poMO. DTOT poMO yKa3bIBaeT Ha TOT M3
KJIACCOB, KOTOPBIN TpencTaBisier coboi "memoe". OcTanbHbIE KIACCHl ABIAIOTCS €ro "dacTsMmu"

(puc. 6).

Llenoe - — YHacTe

Puc. 6 I'padmueckoe n3o0pakeHue OTHONICHUS arperanuu B si3bike UML
4.OTHOUIEHNE KOMITO3UIIUU

OTHolLIEHHE KOMITO3ULIMU SIBJISIETCSI YACTHBIM CIIy4aeM OTHOIICHMS arperanum. ITo
OTHOIICHHE CIYXHUT JJIsi BBIACTICHHUS CIEUUaNbHOM (OpMBbl OTHOUIEHUs 'dacThb-1ienoe", mpu
KOTOpPOM COCTaBIISIOIIME YacTH B HEKOTOPOM CMBICIIE HaxXoAsSTcsl BHYTpH wmenoro. Crneuudpuka
B3aMMOCBSA3M MEXJ1Yy HUMH 3aKJIIOYaeTCs B TOM, YTO YAaCTH HE MOTYT BBICTyNaTb B OTpPBIBE OT
L[EJIOT0, T. €. C YHUUTOKEHHUEM LIEJIOr0 YHUYTOXKAIOTCS M BCE €r0 COCTaBHbBIE YACTH.

[Tpumep - okHO HHTepdelica MPOorpaMMBbl, KOTOPOE MOXKET COCTOSITh U3 CTPOKH 3arojOBKa,
KHOTIOK YIPAaBJICHHUS Pa3MepOM, IMOJIOC MPOKPYTKH, TJIABHOIO MEHIO, paboueil 001acTd U CTPOKU
coctosiHusl. ['paduyeckn OTHOIICHHWE KOMIIO3HUIIMH M300pa’kaeTcs CIUIONIHOW JIMHHWEH, OIUH W3
KOHIIOB KOTOPOM MpeJCTaBisieT COO0M 3aKpalleHHbIH BHYTpH poMO. DTOT poMO yKa3bIBaeT Ha TOT
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U3 KJIACCOB, KOTOPBIN MPEACTaBIsieT cOO00H Kiacc-koMmosuiiuio uiau "uenoe". OcranbHble KIacChl
SBISTIOTCS ero "gactamu" (puc. 7).

Llenoe ega- Hacte

Puc. 7. I'padmdeckoe n300pakxeHne OTHOIICHHSI KOMITO3UIIUHU B si3p1ke UML

B kauecTBe NOMOJHUTENBHBIX 0003HAUEHUN I OTHOIICHMH KOMITO3UIIMM M arperamuu
MOTYT HCIIOJIb30BaThCSl  JIOMOJIHUTENIbHBIE O0003HAUY€HUs, MPUMEHSIEMbIE [UJIi OTHOIICHUS
accouuanuu. A UMEHHO, YKa3aHHe KpaTHOCTU KJlacca acCcOoIMallMi M UMEHU JaHHOW accolualu,
KOTOpBIC HE SIBJISIOTCS 00s3aTeNbHBIMU. [[pHMEHHUTENHHO K ONMMCAHHOMY BBIIIE MPUMEPY Kilacca
"OKHO IporpaMMsbl" €ro guarpaMma KJ1acCoB MOKET MMETh CICAYIOIui Bu (puc. 8).

OkHo
nporpaMmel

R R R

1] 2] 1 1
Monoca Pabouan [naeHoe
NPOKPYTKKY obnacte MEHH

3aronoeok

Puc. 8. luarpamma kiaccoB Ui WIDTIOCTPALIMK OTHOILIEHUS KOMITO3UIIMH Ha MpUMepe Kilacca OKHa
MIPOrpaMMBbI
5. OtHotienne 00001eHUs

OtHomieHue 0000IICHUsT SABISCTCS OOBIYHBIM TAKCOHOMHYECKHM OTHOIICHUEM MEXTY
Oonee oOLMM B3JIEMEHTOM (pOAUTENEM WM MPEAKOM) M Oojiee YaCTHBIM WIU CIEHHUaIbHBIM
AJIEMEHTOM (JOYCpHUM WM IOTOMKOM). JlaHHOE€ OTHOIIEHHWE MOXET WCIOJIb30BaThCA IS
MPEJICTABICHUS] B3aUMOCBSI3€M MEXIy MaKeTaMH, KilaccaMd, BapHaHTaMH HCIOJIb30BaHUS U
Opyrumu sieMeHTamu si3pika UML.

[IpuMeHHUTENHHO K IUarpaMMme KJIaccoB JaHHOE OTHOIIEHHE OMUCHIBAET HMEPAPXHUECKOE
CTPOCHHE KJIACCOB W HACJICIOBAaHUE WX CBOWCTB M IMOBEACHWS. [IpyW ATOM mpeamornaraeTcs, 4To
KJIACC-TIOTOMOK 00J1aZjaeT BCEMHU CBOICTBAMH M MOBEACHHUEM KIlacca-TpeKa, a TakKe UMEeeT CBOU
COOCTBEHHBIE CBOWCTBA M TMOBEJCHHE, KOTOPHIE OTCYTCTBYIOT y Kiacca-mpenka. Ha amarpammax
OTHOIIIeHHE 00001IeHNsT 0003HAYAETCS CIUIONIHON JIMHUEH C TPEYroJbHOM CTPENKO Ha OJTHOM H3
koHIOB (puc. 9). CTpenka ykaszpiBaeT Ha Oosiee 00Ul Kiace (KJiacc-TpeIoK WK CyIepKIiacc), a ee
OTCYTCTBHE - Ha 0oJiee CIeHabHBIN KJIacc (KJIacC-TTOTOMOK HJIU TIOJKIIACC).

Knacc-npegok K ———————— Knacc-noTomok

Puc. 9. I'papmaeckoe n3odpaxeHrne OTHOMECHHS 00001IeH s B si3pike UML

Kak mnpaBuno, Ha auarpaMMme MOXKET YKa3blBaThCS HECKOJBKO IUHUM JJS OJHOTO
OTHOIIIEHUs 00OOIIEHUs, YTO OTpakaeT €ro TaKCOHOMHUYECKHH XapakTep. B aTom ciyuae Ooree
o01muit Kinacc pa3duBaeTcs Ha MOJIKIAcChl OIHUM OTHouleHneM O0o01eHus.

OT10 0603HaueHue o popMe COOTBETCTBYET rpady CrenuanbHOro BUJa - HEPAPXUUECKOMY
nepeBy. B aTom ciiydae Kiacc-peqoK SBISIETCS KOPHEM 3TOrO JIEpeBa, a KIIACCHI-TIOTOMKH - €To
mucTbssMu.  OTIWYME 3aKI0YaeTcss B BO3MOXKHOCTM — yKa3aHHMsl Ha JudarpaMMe  KJIacCoB
MOTEHIIUATHFHOW BO3MOXXHOCTH HAIIMYHS JAPYTUX KJIACCOB-TIOTOMKOB, KOTOpbIE HE BKIIIOYCHBI B
0003HaYeHHS MTPEICTABIICHHBIX HA JHarpaMMe KJIacCoB (MHOTOTOYHE BMECTO MPSMOYTOJIbHUKA).

Panom co crpenkoii 0600IIEHNsT MOXKET pa3MelaTbcs CTPOKa TEKCTa, yKasbIBarollas Ha
HEKOTOPHIE JOMOTHUTEIbHBIE CBOMCTBA 3TOTO OTHOIICHUSI.

Humepgpeiicoi .

HHTepdeiich! SBIsSIOTCS dJIeMEHTaMH JHarpaMMbl BAPHAHTOB UCTIOIb30BaHus. OTHAKO MPH
MMOCTPOCHUH JUArpaMMbl KJIACCOB OTAENbHbIE HHTEP(EHCH MOTYT YTOUHSATHCS U B 9TOM Cydae IS
UX M300paKEHHS MCIIOJIb3YETCs CIIeIUANBHBIA rpadUyecKuii CHMBOJ - TIPSIMOYTOJBHHUK Kilacca ¢
KIIFOUeBbIM CIIOBOM wim crepeoturnioMm '"interface" (puc. 10). Ilpu sTom cekiusi atpuOyToB y
MPSIMOYTOJIbHUKA OTCYTCTBYET, a YKa3bIBa€TCS TOJILKO CEKIIMS OIeparuii.
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“interface"
Hatuuk_Temnepatypel

3HaveHue_TemMnepatypel )

Puc. 10. Ilpumep rpaduueckoro nzodpakeHus nuaTepdeiica Ha TuarpaMMe Kiaccos

Oovexkmuol

OO0BekT (object) sABIIIETCS OTACTBHBIM YK3EMIUISIPOM KJlacca, KOTOPBIM CO3/1aeTCs Ha dTare
BBINOJTHEHUS nporpaMmbl. OH HMeeT cBoe COOCTBEHHOE MMS W KOHKPETHbIE 3HauYeHUs aTpuOyTOB.
B cuny caMbIxX pa3nuyHBIX MPUYUH MOKET BO3HHUKHYTH HEOOXOAMMOCTD ITOKa3aTh B3aMMOCBSI3U HE
TOJIBKO MEX]y KJaccaMH MOJETH, HO U MEXKAY OTICIbHBIMU OOBEKTaMHU, PEalM3yIOIUMU 3TU
KJlacchl. B 1aHHOM cityyae MOXeT ObITh pazpaboTaHa AuarpamMmma OOBEKTOB, KOTOpas, XOTS U HE
SBJIAETCS KaHOHMYECKOH B MeTamozenu sizbika UML, HO nMeeT caMocTosITelIbHOE Ha3HAUCHUE.

Hns  rpaduueckoro u300pakeHHsT OOBEKTOB HCIONB3YETCSl TaKOW KE CHMBOJ
MPSMOYTOJIbHUKA, YTO M JUIS KJaccoB. OTIMYUS MPOSBISIIOTCS NMPU YKa3aHUM UMEH OOBEKTOB,
KOTOpBIC B cliydae OOBEKTOB 00s3arenbHO momuepkuBatorcs (puc. 11). I[Ipu sTom 3amuck UMeHU
oOBeKTa TpenacTaBiser co0oil CTpoKy Tekcra "mMs 0oObeKkTa:MMs Kiacca', pa3JelieHHYIO
nBoetoureM (puc. 11 a, 6). IMst 0ObeKTa MOKET OTCYTCTBOBATh, B 3TOM Cllydae IpeAroiaraercs,
9TO OOBEKT SBIISETCS aHOHWMHBIM, U IBOETOYHE YKa3blBaeT Ha JaHHOE 00CTOATENIbCTBO (puc. 11,
r). OTcyTcTBOBaTH MOXKET M MM Kiacca. Torga ykassiBaeTcsi mpocTo uMsa obbekTa (puc. 11, B).
ATpuOyTHl 00BEKTOB MPUHUMAIOT KOHKPETHBIC 3HAUCHHUS.

| kBaapar: [psauoyronbHUK ‘ | KBaapar |
(@) (6)

KBaapar: ﬂpunoyronbuux

gepwuHa = (1, 10)
cTopoHa = 15
UEBET_TPaHULEl = YEpHBIA
UeeT_3anueku = Beneli MpauoyronsbHuk

(&) N

Puc. 11. IIpumep rpaduueckoro n3o0pakeHust 00bEKTOB Ha JuarpamMmmax s3sika UML

Hlaénonwt unu napamempu3oeanmvie Knaccol

[ITabnon (template) mnu mapamerpu3oBaHHBIA Kiacc (parametrized class) mpeaHasHadyeH
Ui 0003HAYEHMsI TAKOro Kijacca, KOTOpblii uMmeeT oauH (wiu Oosiee) HeDUKCHPOBAHHBIN
¢dopmanpHbIil mapamerp. OH ompesenseT 1ea0e CeMEeNCTBO MM MHOXKECTBO KJIACCOB, KaXIbIM M3
KOTOPBIX MOXKET OBITh MOJYYEH CBSI3BIBAHUEM 3TUX ITAPaAMETPOB C JEHCTBUTEIBHBIMU 3HAYCHUSIMHU.
OObIuHO MapaMeTpaMy IIAOJIOHOB CIYKaT THUIBI aTpUOYTOB KJIACCOB, TAaKME KaK IEJIble 4YHUCIa,
MepeunCIIeHne, MacCuB CTPOK U 1p. B Goree cinoxHOM cityyae (opMaibHbIE IapaMeTpsl MOTYT
MIPEJCTABIATH U ONEPALIUH KJlacca.

['paduueckn mabIoH M300pakaeTcss MPSMOYTOJLHUKOM, K BEPXHEMY IPAaBOMY YTy
KOTOPOT0 MPUCOECIUHEH MaJeHbKUH MPSMOYTOJIbHUK M3 MyHKTUPHBIX JUHHUHA (puc. 12), 6omibuioi
MPSIMOYTOJIBHUK MOKET OBITh pasfielieH Ha CEKIWW, aHAIOTHYHO O00O03HAYeHWIO U Kiacca. B
BEPXHEM MPSIMOYTOJbHUKE YKa3bIBACTCS CIHMCOK (OPMaJbHBIX MapaMeTpoB Il TeX KIIACCOB,
KOTOpbIE€ MOTYT OBbITh MOJY4YeHbl Ha OCHOBE JaHHOTO IadinoHa. B BepxHeil cekuuu 1madioHa
3aMMCBIBAETCS €ro UM 0 MPpaBUJIaM 3alliCH UMEH JIJISl KJIacCOB.
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| CrMcok  dopmansHbIX |
1

, NapameTpos wabnoHa |

Mma wabnoxa

Cnucok atpubyToE WabnoHa

Cnucok onepaumit WwabnoHa

Puc. 12. I'paduaeckoe n3obpaxxenue mabdioHa Ha TUarpaMme KJIaccoB

[ITabm0H HE MOXKET OBITh HEMOCPEICTBEHHO HCIIOIB30BAaH B KAUECTBE KJIACCA, MTOCKOJIBKY
COJZIEP>KUT HEONpeIesIeHHbIe TapaMeTpbl. Yaile Bcero B KauecTBe 111a0JI0Ha BBICTYNAEeT HEKOTOPBII
CylepKiacc, MnapamMeTpbl KOTOPOTO YTOUHSIOTCS B €ro Kiaccax-noromkax. OueBHIHO, B 3TOM
cllydae MEXJy HUMHU CYIIECTBYET OTHOIICHHE 3aBUCHMOCTH C KJIHO4eBbIM cioBoM "bind", korma
KJIAaCC-KJIMEHT MOXET HCHOJb30BaTh HEKOTOPBHIM MIA0JOH JUIsi CBOEM  MOCJEAyIolen
rnapamMeTpHu3aluH.

[Tpomiecc pa3pabOTKM AuarpamMMbl KIJIACCOB 3aHMMaeT IeHTpainbHoe Mecto B OOAII
CIOXHBIX cucteM. OT yMeHHs TMpaBWIBHO BBIOpAaTh KJIACChl U YCTAaHOBUTH MEXKIYy HUMHU
B3aMMOCBSA3M 4acTO 3aBHCUT HE TOJIBKO YCIIEX IIpolecca NPOEKTUPOBAHMSI, HO H
MIPOU3BOJUTENBHOCTh BbINOJMHEHUsT nporpammbl. Kak mnokassiBaer mnpaktuka OOIIL, kaxabiii
IPOrPaMMHUCT B CBOCH paboTe CTPEeMHUTCS B TOM WM HWHOW CTENEHH HCIOIb30BaTh YiKe
HAKOIUICHHBIN JIMYHBIA OMBIT NMPU Pa3pabOTKE HOBBIX IMPOEKTOB. JTO OOYCIOBIEHO >KEIaHUEM
CBECTH HOBYIO 33/1a4y K YK€ PEUICHHBIM, 4TOOBI UMETh BO3MOXKHOCTH HCIOJIB30BATh HE TOJBKO
MpoBepeHHbIe (parMeHThl MPOrPaMMHOTO KOJa, HO U OTJCNIbHBIE KOMIIOHEHTHI B IEJIOM
(On6GMMOTEKN KOMIIOHEHTOB).

Takoll cTepeoTUNHBIA MOAXOJ MO3BOJISIET CYIIECTBEHHO COKPATHTh CPOKH peanu3aluuu
IIPOEKTa, OJHAKO IpUEMJIEM JHIIb B TOM Cly4yae, KOTJa HOBBIM IPOEKT KOHIENTYyaJbHO U
TEXHOJIOTUYECKH HE CIIMIIKOM OTJIMYAETCS OT MPEbIIyIIHUX.

MopeanpoBanue /luarpaMmmbl COCTOTHHMI

PaccMoTpeHHast Bblllle JuarpaMma KJIacCoB IPEACTaBiIsgeT COOOW JOrMYECKYI0 MOJIENb
CTaTHUYECKOTO IPEJICTaBICHUS MOJEIMPYEMOM cucTeMbl. Peup HMIeT o TOM, YTO Ha JaHHOHN
auarpaMme M300pa)karoTcsi TOJNBKO B3aMMOCBSI3M CTPYKTYPHOI'O XapakTepa, HE 3aBHCSIIUE OT
BPEMEHH WJIM PEaKIMU CUCTEMBbI Ha BHEIIHUE cOObITUA. OnHAKO Al OONBIIMHCTBA (PUINUYECKUX
CHUCTEM, KpOME CaMbIX MPOCTBHIX M TPUBUAIBHBIX, CTAaTUYECKUX IMPEICTAaBICHUM COBEPILIEHHO
HE/IOCTaTOYHO JUIsI MOJETUPOBaHMS MPOLECCOB (YHKLIMOHHPOBAHUS MOJOOHBIX CHCTEM Kak B
L[EJIOM, TaK ¥ UX OTAEJIbHBIX MOJICUCTEM U JIEMEHTOB.

XapaKkTepUCTUKA COCTOSHUI CHUCTEMbI HE 3aBUCHUT (MM €1a00 3aBUCHUT) OT JIOTUYECKOM
CTPYKTYpBI, 3aDUKCHPOBAHHOW B nuarpamme KiaccoB. [loaToMy mpH pacCMOTPEHHUM COCTOSHUN
CHCTEMBbI IPUXOJUTCS Ha BpeMs OTBJIEUbCS OT 0COOEHHOCTEH ee 00BEKTHOIN CTPYKTYpPhl U MBICIHUTD
KaTeropusiMu, 00pa3yIolUMU TUHAMUYECKUN KOHTEKCT MOBEACHHS MOACTUPYEMOM CUCTEMBI.

Kaxknast npukiiagHas CUCTEMa XapaKTEPU3YETCsl HE TOJIBKO CTPYKTYpPOMl COCTaBISIOLIUX €€
AJIEMEHTOB, HO U HEKOTOPHIM TMOBEJIEHUEM WM (PYHKIIMOHAIBHOCTHIO. 1 00111ero npeacraBieHus
(YHKIIMOHATBHOCTA ~ MOJEIUPYEMOM  CHUCTEMBI  MpeIHa3HaueHbl  JuarpaMMmbl  BapHUaHTOB
HCIIOJIB30BaHHUsI, KOTOPBIE HAa KOHIIENITYaIbHOM YPOBHE OIKMCBIBAOT MIOBEJACHUE CUCTEMBI B LIEJIOM.

g MonenupoBaHMsI TIOBEJIEHUS Ha JIOTMYECKOM YypoBHEe B sa3pike UML  moryt
HCIIONIB30BAaTbCS CPa3y HECKOJbKO KAaHOHWYECKHMX JHMarpaMMm: COCTOSIHUM, JE€ATEIbHOCTH,
MOCJIeIOBATEIbHOCTH U KOOMEpaIiM, Kaxaas U3 KOTOPhIX (UKCHUPYeT BHUMaHHE Ha OTAEIHHOM
acrekTe (YHKIIMOHUPOBAaHUS CUCTEMBbl. B oTinuue oT Apyrux AuarpaMM AHArpaMMa COCTOSTHMIA
OIMCHIBAET MPOLECC U3MEHEHUS COCTOSTHUI TOJIBKO OJITHOTO KJIacca, a TOYHEE - OJHOIO IK3EMIUIIpa
ONPENEIEHHOr0 KJIacca, T. €. MOJAECIHUPYET BCE BO3MOKHBIE U3BMEHEHUS B COCTOSIHUM KOHKPETHOIO
oobekta. IIpm STOM H3MEHEHHE COCTOSHHS OOBEKTa MOXKET OBbITh BBI3BAHO BHEIIHUMHU
BO3JICHCTBUSIMU CO CTOPOHBI JAPYTUX OOBEKTOB WIJIM HM3BHE. VIMEHHO ISl OMHMCAHMS peakIuu
00BEKTa Ha NMO00HBIC BHEIIHUE BO3JICHCTBHS U UCIIONB3YIOTCS AUArPaMMBbl COCTOSIHUH.
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['maBHOE MpegHa3HAUYECHUE 3TOM AUarpaMMbl - OMKUCAaTh BO3MOKHBIE MOCIEI0BATEIILHOCTH
COCTOSIHMI U TIEpeX0J10B, KOTOPHIE B COBOKYITHOCTU XapaKTEPHU3YyIOT MOBEACHUE dJIEMEHTa MOJETN
B TEUEHHWE €ro >KU3HEHHOro mnukia. Jluarpamma COCTOSIHMI TpPEACTaBlI€T JUHAMHYECKOE
MOBE/ICHUE CYIIHOCTEH, Ha OCHOBE CHEHU(pUKAIUU HX PEAKIHH Ha BOCIPUSATHE HEKOTOPBIX
KOHKPETHBIX COOBITHH.

XOoTsl AuarpaMMbl COCTOSHMIM dYalle BCEro HCHOJB3YIOTCS AJI OMHCAHMS TOBEICHUS
OTIENBHBIX SK3EMIUIIPOB KIacCOB (OOBEKTOB), HO OHU TaKXKE MOTYT OBITh MPUMEHEHBI s
cnenuduKanuu (yHKIUOHATIBHOCTH JAPYTUX KOMIIOHEHTOB MOJeNeH, TaKuX KaK BapHaHTHI
WCII0JIb30BaHUS, aKTEPbI, MIOJICUCTEMBI, ONIEpaIlliy U METO/IbI.

Jlnarpamma COCTOSIHUH IO CYIIECTBY sBi€TCA TpadoM CHEUAIBHOIO BHA, KOTOPBII
MPEJICTaBIseT HEKOTOPhId aBromar. [loHsTue aBromara B kKoHTekcTe UML o0iamaer DOBOJIBHO
crenupuUeckol CeMaHTHKOW, OCHOBAaHHON Ha Teopuu aBTOMAToB. Bepmmnamu sToro rpada
SIBJISIIOTCS.  COCTOSIHMSI M HEKOTOPbIE JAPYrHe THUIIBI DJIEMEHTOB aBTOMara (IICEBAOCOCTOSIHUS),
KOTOpBIE U300paXKaI0TCsl COOTBETCTBYIOIMMU IpaduueckuMu cumMBosiaMu. Jlyru rpada ciayxat s
0003HAYCHHS TEPEXOJOB W3 COCTOSIHHSI B COCTOsSHUE. [luarpamMmbl COCTOSHUH MOTYT OBIThH
BJIOKEHBI JIpYT B Jpyra, oOpa3ys BJIOXKEHHBbIE IuUarpaMMbl Oojiee JIeTalbHOIO IMpEACTaBICHUSI
OTJIETIbHBIX JIEMEHTOB MOJENU. [ MOHMMaHUS CEMaHTUKU KOHKPETHOM JMarpaMMbl COCTOSIHUN
HE0OXOIMMO TPEJCTABNIATh HE TOJIHKO OCOOCHHOCTH MOBEIEHUS MOIECIUPYEMOM CYLTHOCTH, HO U
3HATh OOIINE CBEACHUS IO TEOPUHU aBTOMATOB.

Aemomamul

Asromar (state machine) B si3pike UML nipencraBiisier co00ii HEKOTOPBIH (hopMaIu3M ISt
MOJIETTUPOBAHUS TOBEICHHUS AJIEMEHTOB MO/JIEIH U CUCTEMBI B 11eioM. B metamonenun UML aBTomar
SIBJSIETCSL  [TAKETOM, B KOTOPOM OIPEACIICHO MHOXECTBO TIOHATUM, HEOOXOIUMBIX  JUIs
MIPEJICTABJICHUS] TIOBEJICHUSI MOJAEIUPYEMOW CYIIHOCTH B BHJE IUCKPETHOIO MPOCTPAHCTBA C
KOHEUYHBIM YHCJIOM COCTOSIHHM U mepexo10B. C npyroil CTOPOHbBI, aBTOMAT OIMKCHIBAET MOBEJICHUE
OTJENBHOTO 00BEKTa B (JOPME MOCIETOBATEILHOCTH COCTOSIHUM, KOTOPbIE OXBATHIBAIOT BCE ITAIIbI
€ro >KU3HEHHOTO IIMKJIa, HAYMHAs OT CO3/IaHUs OOBEKTA M 3aKaHUYMBAsl €ro YHUUTOXKeHHeM. Kaxxnas
JarpaMMa COCTOSTHUM MPEACTABISIET HEKOTOPBIM aBTOMAT.

[Ipocreiimum mpuMepoM BU3YaTbHOTO MPEACTABICHUS COCTOSIHHUI U TIEPEX0/I0B HA OCHOBE
dbopManm3Ma aBTOMATOB MOXKET CIYXHTh PACCMOTPEHHAas BBIIIE CHUTYyallds C HCHPABHOCTHIO
TEXHUYECKOTO YCTPOMCTBA, TAKOTO KaK KOMITbIOTEP. B 3TOM ciiyuae BBOASTCS B pacCMOTpEHHUE JiBa
cambIX 0OmMX cocTostHUs: "HcrpaBeH" W "HeucrnpaBeH" M JBa THepexoja: "BBIXOA M3 CTpos" U
"pemonT". I'padmuecku 3Ta HHPOPMAIIUSI MOKET OBITH TIPEJICTABIICHA B BUEC M300paKCHHOM HUKE

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

Puc. 1. IIpocreiimuii npuMep auarpaMMbl COCTOSIHUM 1711 TEXHUYECKOTO yCTPOHCTBA TUIIA
KOMITBIOTED

OCHOBHBIMU TOHSATHSIMH, BXOJSIIMMHU B (OPMAJIU3M aBTOMATa, SBJISIOTCS COCTOSHUE U
nepexod. I'maBHOE pa3nuuue MeXAy HUMH 3aKIH0YaeTCsl B TOM, YTO JUIMTEIBHOCTb HAXOKJEHUS
CUCTEMBI B OTJEIbHOM COCTOSIHUM CYILECTBEHHO IIPEBBIIIAET BPEMs, KOTOPOE 3aTpayMBaeTCs Ha
IIEPEXO M3 OAHOrO cocTosiHuA B Apyroe. IIpeamonaraercs, 4To B npeaene BpeMs Nepexona u3
OJIHOTO COCTOSIHUSI B JIPYrOo€ PaBHO HYJIO (€CIM JOMOJIHUTEIBLHO HUYEro HE cKa3aHo). [pyrumu
CIIOBaMHU, Mepexo] 00bEKTa U3 COCTOSHUS B COCTOSTHUE MPOUCXOAUT MIHOBEHHO.

B oOmem crmyyae aBTOMAar MpeAcTaBiseT IWHAMHYECKHE aCHEKThl MOJAEIHPYEeMOi
CUCTEMBI B BHJIE OPUEHTHUPOBAHHOTO Tpada, BEpIIMHBI KOTOPOrO0 COOTBETCTBYIOT COCTOSIHUSM, a
oyru - nepexonaM. IIpu sTom noseneHre MOACIUPYETC KaK MOCIEI0BATEIBHOE IIEPEMEILEHUE 110
rpadyy COCTOSHUIM OT BEPILMHBI K BEPUIMHE MO CBSA3BIBAIOLINM UX AyraM C yY€TOM MX OPUEHTAIIUU.
Jnst rpada cocTOSIHUN CHCTEMBI MOYKHO BBECTH B PACCMOTPEHHUE CIIEUAIbHBIE CBOWCTBA.
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OaHUM M3 TaKUX CBOMCTB SIBJISIETCSI BBIACIIEHHE U3 BCEH COBOKYIMHOCTH COCTOSIHHM ABYX
CHelHabHBIX: HA4YaJlbHOTO M KOHEYHOro. XOTsS HU B rpade COCTOSHUN, HM Ha JIuarpamme
COCTOSIHMM BpeMsi HaXOXJCHUS CHUCTEMbl B TOM HJIA MHOM COCTOSTHUM SIBHO HE YUUTHIBAETCH,
MPEANOJAraeTcsi, 4To IOCIEAOBATEIbHOCTh M3MEHEHUSl COCTOSHHMM YHOps/I04YeHa BO BPEMEHH.
Jpyrumu  cioBamu,  KaX[o€  IIOCIEAYIOIIEe  COCTOSHME  BCErja  HACTyNaeT — I03XKe
MPEALIECTBYIOIIETO €EMY COCTOSIHUS.

Eme ogauM cBoicTBOM rpada COCTOSIHHI MOMKET CIYKUTh JOCTUKHUMOCTh COCTOSHUH.
Peub umer o Tom, YTO HaBUranus WJIM OPUEHTUPOBAHHBIN MYTh B rpade COCTOSIHUI ompezesnser
CHelMaIbHOE OMHApHOE OTHOLIEHME HAa MHO)KECTBE BCEX COCTOSHUM CUCTEMBI. JTO OTHOIIEHUE
XapaKTEepU3yeT IMOTEHUUAJIbHYI0 BO3MOXHOCTb II€pEX0Jla CHUCTEMBl M3 PaCCMATPUBAEMOIO
COCTOSIHMSI B HEKOTOpoe Jpyroe cocrtosHue. OueBHIHO, [UIsl JOCTHKUMOCTH COCTOSTHUI
HE00XO0IMMO HaJM4YKe CBSA3BIBAIOIIEIO X OPUEHTUPOBAHHOTO IYTH B rpade COCTOSHUM.

dopmManu3M aBTOMATOB JIOMYCKAET BJIOKEHUE OJTHUX aBTOMATOB B JIPyTye JJisi YTOUHEHUS
BHYTpPEHHEH CTPYKTYphl OTAENbHBIX 0ojiee OOIIMX COCTOSHHUM (MakpococTosiHuit). B aToM cimyuae
BJIO)KCHHBIE aBTOMATHI MOJIYYHJIM Ha3BaHHUE MOJABTOMATOB. [1ogaBTOMATHl MOTYT MCITOJIH30BATHCS
JUIs BHYTpEHHeH crenudukanuu mnpoueayp ¥ (QyHKuuid, oOpa3yrolux MOBEICHHUE HCXOIHOTO
00BEKTA.

@opmanu3M O0OBIYHOTO aBTOMAaTa OCHOBAH HA BBIMOJIHEHUU CIEAYIOUIMX 00sS3aTelbHbBIX
YCJIOBUIA:

1. ABTOMaT He 3allOMHHAET UCTOPHUIO MEpPEMEIEHUs M3 COCTOSHUSA B cocTosiHue. C TOYKH
3pEHHsT MOJEIMPYEMOTO TIOBEACHHUS OIPEICISIONMM SBISETCS caM (DakT HaXOKICHHUS
00BEKTa B TOM WJIM WHOM COCTOSIHMHM, HO HHUKAaK HE IOCIJIeJJOBATEIbHOCTh COCTOSIHUM, B
pe3yJsibTaTe KOTOpOoi 0OOBEKT MepeNIell B TEKYILEE COCTOSIHUE.

2. B kaxaplii MOMEHT BPEMEHH aBTOMAT MOXKET HAXOJUTHCS B OJHOM M TOJBKO B OJHOM U3
CBOMX COCTOSHHMA. JTO oO3Hadaer, 4ro (QopManu3M aBToMara TpeAHa3HAYCeH IS
MOJICTTUPOBAHUSl IOCJIEIOBATEILHOTO MOBEACHUS, KOTrJa OOBEKT B TEYEHHE CBOETO
KU3HEHHOT0 IMKJIA IMOCJIEA0BATEIbHO MPOXOIUT Yepe3 BCe CBOM cocTosHUA. [Ipu 3Tom
aBTOMAT MOXET HAXOAMTHCS B OTAEIBHOM COCTOSHMM KakK YrOJHO JOJTO, €CJIH He
MPOUCXOAUT HUKAKUX COOBITHMN.

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

4. KonuyecTBO COCTOSIHMI aBTOMara JOJKHO ObITh 00s3aTeNbHO KOHEYHBIM (B sizbike UML
paccMaTpuBalOTCS TOJBKO KOHEYHBIE aBTOMAThl), M BCE OHH JIOJDKHBI  OBITh
crenuQUIMPOBaHbl SBHBIM 00Opa3oM. [Ipu 3TOM OTIenbHBIE MCEBIOCOCTOSIHHSI MOTYT HE
UMeTh crienudukanuii (HayaaIbHOE U KOHEYHOE COCTOsIHUS). B 9TOM ciydae ux Ha3HaueHHE
U CEMaHTUKa IMOJHOCTBIO OINpPEACNAIOTCS M3 KOHTEKCTa MOJEIM W paccMaTpuBaeMou
JIiarpaMMbl COCTOSTHHIA.

5. I'pad aBTOMaTa He MOJDKEH COJEPKaTh M30JHUPOBAHHBIX COCTOSHUNA W TEPEXOJI0B. ITO
yCIIOBUE O3HayaeT, YTo I KaXJO0ro M3 COCTOSHUN, KpOME HAdajbHOTO, JOJKHO OBITh
OIIpeJIeNIeHO TpeJIIecTByomee cocTossHue. Kaxaplii mepexon JOKeH o00s3aTeabHO
COEUHSATH JIBa COCTOSIHMSI aBTOMara. Jlomyckaercs mepexo]] U3 COCTOSHUS B ceOsl, Takoi
IIEpPEX0/1 elle Ha3bIBaIOT "meTiei’”.

6. ABTOMAaT HE JOJDKEH COJEpKaTh KOH(PIIMKTYIOIIUX TEPEXOJIOB, T. €. TAKUX MEPEXO]0B U3
OJTHOTO U TOTO € COCTOSIHUS, KOTJIa 00BEKT OJJHOBPEMEHHO MOXKET MEepelTH B JiBa U OoJjee
MOCJIEIYIONIUX COCTOSTHUS (KpoMe ciydas mapauielbHbIX MmoaaBToMaroB). B s3pike UML
UCKITIOUEHHE KOH(JIMKTOB BO3MOXKHO HAa OCHOBE BBEJICHUS TaK HAa3bIBAEMBIX CTOPOMKEBBIX
YCIIOBUH, KOTOpbIE OYIyT pacCCMOTPEHBI HUXKE.

Cocmosanue
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[Tonsitre coctosinus (state) siBisieTcst PyHIaMEHTATBHBIM HE TOJIKO B METaMOJIE-JTH SI3bIKA
UML, HO ¥ B MNpPUKIAAHOM CHCTEMHOM aHaiu3e. Bcd KOHIENuus ITUHAMUYECKOW CHCTEMBI
OCHOBBIBACTCS HAa IIOHITUH COCTOSHHS CHCTEMBEIL.

B s3pike UML mox coctossHMEM MOHUMAaETCsi aOCTpaKTHBIA METaKJIacC, MCIOJIb3yeMbli
JUISL MOJICIMPOBAHMS OTAECIbHOM CUTYyallMd, B TEUYEHHWE KOTOPOM HMMEET MECTO BBHIIOJIHEHHE
Hekotoporo ycious. CocTosiHUE MOXKET OBITh 3a7aHO B BHUC HaOOpa KOHKPETHBIX 3HAYCHHUI
aTpuOyTOB KJlacca WM 00BEKTa, MPH 3TOM U3MEHEHHE UX OTACIbHBIX 3HAUCHUH OYyAeT OTpaKkaTh
M3MEHEHNE COCTOSIHHS MOJISTTUPYEMOTO KJlacca Uil 00beKTa.

CocrosiHue Ha AuarpamMme H300pakaeTcsi MPSMOYTOJIBHUKOM CO  CKPYIJICHHBIMU
BepmmHaMu (puc. 2). DTOT NPSIMOYTOJbHHUK, B CBOIO O4Yepeb, MOXKET OBITH pa3liejicH Ha JIBE
CEeKIIMM TOPU30HTAJIBbHOW JIMHHMEN. Ecnu ykasaHa Julib OJHA CEKUUsA, TO B HEM 3alMUCHIBACTCS
TOJBKO UM COCTOSIHHSA (puc. 2, a). B mpoTHBHOM cilydae B MEPBOM M3 HUX 3aIMMCHIBACTCS HUMS
COCTOSIHMSI, @ BO BTOPOM - CIIMCOK HEKOTOPHIX BHYTPEHHUX JIEUCTBUM WM MEPEXO0JOB B JaHHOM
cocrossanu (puc. 2, 6). Ilpm stom mox neiictBuem B si3pike UML mNOHMMalOT HEKOTOPYIO
aTOMapHYIO OIEpallHIO, BHITIOJHEHUE KOTOPOM MPUBOAUT K M3MEHEHUIO COCTOSIHUSI WJIM BO3BpaTy
HEKOTOPOTo 3HAa4YeHUS (Hampumep, "ucTuHa" win "J10xKp").

MMmA cocTOAHKA mA cocToAHKA

CMNUCOK BHYTREHHMX

DEeUCTEMA B AAHHOM
COCTOAHWM

(@) (6)

Puc.2. I'paduueckoe n3odpaxxeHne COCTOSHUN Ha TarpaMMe COCTOSTHHIMA

NMsi  cocTosiHMA  NpEACTaBiII€T COOOM  CTPOKY TEKCTa, KOTOpas pacKpbIBaeT
COJIEP>KaTENbHBIN CMBICIT JAHHOTO COCTOsIHMS. VIMsi Bcerja 3amuchiBaeTCs C 3arjiaBHONW OYKBBI.
[TockosIbKY COCTOSIHME CHUCTEMBI SIBJISIETCS COCTABHOM 4acThiO Mpolecca ee (yHKIMOHUPOBAHMUS,
pEKOMEHIyeTCsl B KaueCTBE HMEHH HCIOJIb30BaTh TJIArojbl B HACTOSIIEM BpEeMEHHU (3BEHHT,
revyaTaeT, 0’KHUJIaeT) WU COOTBETCTBYIONIUE MPUYACTHS (3aHST, CBOOOJICH, MEpEIaHo, MOTYyUEHO).
HMst y cOCTOSIHMS MOKET OTCYTCTBOBAaTh, T. €. OHO SIBIISIETCS HEOOS3aTENbHBIM Ui HEKOTOPBIX
COCTOSIHMIA.

CHnucok BHYTPEHHUX ACHCTBUN. DTa CEKIMUS COACPKUT MEepeYeHb BHYTPEHHUX IEHCTBUMI
WIH J1eATENbHOCTEN, KOTOPBIE BHIIOJIHSIOTCS B MPOLIECCE HAXOXKACHUSI MOJCIIMPYEMOTO DJIEMEHTA B
JaHHOM cocTosiHuM. Kaknoe W3 NeiCTBUHM 3alUCBIBACTCS B BUAE OTACIBHOM CTPOKM U HUMEET
cnenyrouuit hopmar:

<MeTKa-AEHcTBUs '/' BBIpasKkeHUe-1eHCTBUS>

Mertka naeiicTBHUsl yKa3blBaeT Ha OOCTOSATENbCTBA WJIM YCJIOBUS, NMPU KOTOPBIX Oyner
BBINIOJIHATBCSL JIEATEIBbHOCTh, OIpEJECICHHAass BbIpakeHHEeM aeicTBus. [Ipm 3TOM BbIpakeHHe
JEHCTBUS MOKET MCIOJIb30BaTh JII0ObIE aTpUOyYTHI M CBSI3U, KOTOpPbIE NMPUHAAIEXKAT 0071aCTU UMEH
WIM KOHTEKCTY MOJAENupyeMoro o0bekTa. Ecim Cchnucok BBIpaXEHHUN OEMCTBHS IMYCTOM, TO
pa3fenuTenb B BUJI€ HAKJIOHHOM uepThl /' MOXKET He yKa3bIBaThCs.

B kauecTBe mprmepa COCTOSIHUSI pACCMOTPUM CUTYaIMIO BBOJA MApOJisd MOJIb30BaTelNs IpU
ayTeHTU(UKALUKM BXOJa B HEKOTOPYIO MPOTrpaMMHYI0 cuctemy (puc. 3). B aToM ciydae cnucok
BHYTPEHHUX JCHCTBUI B JAHHOM COCTOSIHUM HE MYCT U BKJIIOYAET 4 OTACNIbHBIX JE€HCTBUS, IEPBHIC
JIBa W3 KOTOPBIX CTaHAApPTHbIE M OINHKCAHBl BBINIE, a JBa MOCIEIHUX OIPEAEISIOTCS CBOEH
cnenuguKanuen.

[ Beopa napons

entry / yCTaHOBWUTE CHMBONEI HEBUAUMBIMU
exit / yCTAHOBWUTE CUMBONE! BUAMMEIMU
CHMEON / NONYYUTE CUMEON

NomMoLb / NOKazaTe NOMOLb

Puc. 3. [Ipumep coCTOAHMS C HEMYCTON CEKIIUEN BHYTPEHHUX NEHCTBUI
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HauvanbHoe cocrosiHue. HavanbpHOe coCTOSIHME MpeNCTaBisieT COOOW YacTHBIM Ciydaid
COCTOSIHUS, KOTOPOE HE COJEP’KUT HUKAKMX BHYTPEHHHMX AEUCTBHH (IICeBIOCOCTOsIHMS). B 3TOoM
COCTOSIHUM HAaXOJIUTCS OOBEKT 10 YMOJYAaHUIO B HAYaJIbHBIH MOMEHT BpeMeHH. OHO CITyKUT s
yKa3aHUs Ha AMarpaMMe COCTOSIHMM rpaduyeckoil o0iacTd, OT KOTOpOM HadMHaeTcs Ipolecce
M3MeHeHHs cocTosiHui. ['paduyeckn HavanpHoe coctosiHue B sa3bike UML oOo3Hauaercs B BUJe
3aKpallleHHOro Kpyxkka (puc. 4, a), M3 KOTOPOIO MOXET TOJBKO BBIXOJUTh CTPEJIKa,
COOTBETCTBYIOIIAsl IEPEXONY.

® - @
(@) (6)

HaJvankHOe COCTOAHKWE KOHEeMHOE COCTOAHWE

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

Ha camom BepxHEM ypoBHE MpPEICTaBICHHUS OOBEKTa MEPEXO0]l U3 HAYAIBHOTO COCTOSHHS
MOJKET OBITh IOMEUYEH COOBITMEM CO3/JaHus (MHHULUAIM3alUM) JaHHOro o0bekTa. B mpoTtuBHOM
cllydae Iepexo]l HUKaK He rnomevaercs. Eciu 3TOT nepexosa He MOMEYEH, TO OH SIBJISIETCS MEPBbIM
IIEPEXOJIOM B CIEAYIOLIEE 32 HUM COCTOSIHHUE.

Koneunoe cocrosune. Koneunoe ((puHaIbHOE) COCTOSIHME TPEACTABISCT COOOM YaCTHBIN
Cllydail  COCTOSIHUS, KOTOpO€ TaKkKe€ HE€ COIEPKUT HHUKAKMX BHYTPEHHUX JIEHCTBUMI
(nceBmococrostaus). B 3TOM cocrossHUM OyaeT HaxOIUThCS OOBEKT MO YMOIYAHHUIO IIOCIIe
3aBepllIeHHs] paboThl aBTOMaTa B KOHEYHBIM MOMEHT BpeMeHU. OHO CIYXHUT A yKa3aHUs Ha
ararpaMMe COCTOSHHM Tpaduveckoil o0iacTH, B KOTOPOH 3aBepIIaeTCsl MPOLECC H3MEHEHUS
COCTOSIHUHM WJIM JKU3HEHHBIN IUKJ JaHHOro oObekTa. I'paduuecku KOHEYHOE COCTOSIHUE B S3BIKE
UML o6o3Hauaercsi B BUJE 3aKpAIIEHHOTO KPYKKa, IIOMEIIEHHOTO B OKPYXKHOCTH (puc. 4, 0), B
KOTOPYIO MOXET TOJIBKO BXOJUTH CTPENKA, COOTBETCTBYIOLIASI IEPEXOAY.

Ilepexoo

[Tpoctoii mepexox (simple transition) mpencTaBiasieT cOOOW OTHOIICHHE MEXAY ABYMS
MOCJIEI0BATENbHBIMU COCTOSIHUSMH, KOTOPOE YyKa3blBaeT Ha (PaKT CMEHBI OJIHOTO COCTOSHUS
apyrum. IlpeObiBaHNEe MOJENIUPYeMOro OOBbEKTa B MEPBOM COCTOSIHUM MOXET CONPOBOXKAATHCS
BBITIOJTHEHUEM HEKOTODPBIX JEHCTBUM, a MEPEXO0Jl BO BTOPOE COCTOSTHHE OyAET BO3MOXKEH IOocie
3aBEpUICHMs] ITHX [JEHCTBHI, a TaKXe IOCIE YIOBJIETBOPEHMSI HEKOTOPBIX JONOJHUTEIBHBIX
ycioBuil. B 3TOM ciydae roBopsT, 4TO Tepexoj cpabaThiBaeT, WA MPOUCXOIUT cpabaThIBaHUE
nepexoaa. Jlo cpabaTeiBaHUs mepexoja OObEKT HAXOAUTCS B HPEIBIAYIIEM OT HEro COCTOSIHMH,
Ha3bIBAEMBIM HCXOJHBIM COCTOSSHUEM, WIM B MCTOYHUKE (HE MyTaTh C HaYaJbHBIM COCTOSIHUEM -
3TO pa3Hble MOHATH), a TOCIE ero cpadaTbiBaHUs OOBEKT HAXOAUTCS B MOCIEIYIOLIEM OT HETo
COCTOSIHMHM (LI€JIEBOM COCTOSTHUM).

[Tepexox ocymiecTBisieTcs MpU HACTYIUIGHMHM HEKOTOPOTo COOBITHS: OKOHYaHHUS
BBINIOJTHEHUS JedarenabHocTH (do activity), mosiyueHUH OOBEKTOM COOOILIEHUS WIH MPHUEMOM
curHasia. Ha nepexone ykasbiBaeTcst uMsi coobITHsI Kpome Toro, Ha mepexosie MOT'yT YKa3bIBaTbCs
NeNCTBUS, MPOU3BOJUMBIE OOBEKTOM B OTBET HAa BHEIIHHE COOBITHUS IpPU MEPeXo]ie U3 OJHOTO
coctosiHusi B jpyroe. CpaOaTblBaHHE NepexoJa MOXKET 3aBHCETh HE TOJBKO OT HACTYIUICHUS
HEKOTOPOTO COOBITHS, HO M OT BBIIOJIHEHUS OMPEAEIEHHOr0 YCJIOBHUS, HA3bIBAEMOI'O CTOPOKEBBIM
ycaoBueM. OOBEKT mepeiiier U3 OJHOTO COCTOSHHS B APYroe B TOM clydae, €ClId MPOU30IILI0
YKa3aHHOE COOBITHE U CTOPOKEBOE YCIOBUE NMPUHSIIO 3HaUeHHe "UCTHHA'".

[Tepexon MokeT OBITH HAIIPABIEH B TO € COCTOSHUE, U3 KOTOPOTO OH BBIXOAUT. B sTOM
cllyyae €ro HasbIBalOT IepexogoM B cebs. McxonHoe M 1eneBoe COCTOSIHMSA Tepexona B ceds
COBMAJIAIOT. DTOT Mepexoi M300paxkaeTrcs NeTNIed CO CTPENIKOW M OTIMYAETCsl OT BHYTPEHHEro
nepexoza. [Ipu nepexoze B ceOst 00BEKT MOKUAAET UCXOJAHOE COCTOSHUE, a 3aT€M CHOBA BXOAMT B
Hero. [Ipu 3ToM BCsikMiA pa3 BBIMOJIHSIIOTCS BHYTPEHHUE JIEHCTBUS, ClIeHU(UIIUPOBAHHbIE METKAaMU
entry u exit.
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Ha nuarpamme cocTosiHuil mepexoj] n300paskaeTcs CIUIOIIHOM JIMHUEH CO CTpENKOH,
KOTOpasi HamlpaBJICHa B IIEJIEBOE COCTOSHHE (HampuMmep, "BbIXon W3 cTpos” Ha puc. 1). Kaxmwrii
Mepexo/1 MOKET IOMEUYEH CTPOKOM TEKCTa, KOTOpas UMEET CIeAYIoNUi oot popmar:

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

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

<uMs coObITHS™>'('<CIMCOK MapaMEeTPOB, pa3JIEIECHHbIX 3alSIThIMI>")',

Tepmun coObiTHe (event) TpeOyeT OTAEIBHOTO TIOSICHEHUS, TIIOCKOJBKY SIBJISETCS
CaMOCTOSITENILHBIM  37ieMeHTOM si3bika UML. ®opmanbHO, COOBITHE TPEACTaBIsACT COOOM
crenu(puKanuoo HEKOTOporo (akra, MMEIOUIEr0 MECTO B MPOCTPAHCTBE M BO BpemeHu. IIpo
COOBITHSI TOBOPAT, YTO OHHU '"TPOMCXOAAT", MPU ITOM OTHENbHBIE COOBITHS JOJDKHBI OBITH
yrnopsigiodeHsl Bo BpeMeHu. [locine HacTyrieHHs: HEKOTOPOTo COOBITHSI HEINb3sl YK€ BEpHYThCA K
MPEIBIIYIIUM COOBITHSIM, €CITH TaKasi BO3MOXHOCTh HE MPEAYCMOTPEHA SIBHO B MOJICTIH.

CemaHTuKa TOHATHUS COOBITHS (PUKCHUpYeT BHHMMAaHHE Ha BHEIIHUX MPOSABICHUSIX
KaueCTBEHHBIX U3MEHEHUM, TPOUCXOISIINX MPU TIEPEXOEC MOACIUPYEMOTO 00BEKTA U3 COCTOSHUS
B cocrosHue. Hampumep, npu BKIIOYEHUU 3JIEKTPUUYECKOTO MEPEKIoUYaTeass MTPOUCXOAUT
HEKOTOpOE COOBITHE, B PE3YJIbTAaTE KOTOPOrO0 KOMHATa CTAHOBUTCS OCBEIIECHHOM.

B s3pike UML coObITHS UTparOT poJib CTUMYIIOB, KOTOPbIE MHUIIMHPYIOT MEPEXObl U3
OJIHUX COCTOSHMUU B Jpyrue. B kauecTBe COOBITHMII MOXHO paccMaTpuBaThb CHUTHAJbI, BBI3OBBI,
OKOHYaHUE (UKCHPOBAHHBIX IMPOMEKYTKOB BPEMEHHM WM MOMEHTHl OKOHYAHUS BBITIOJHEHHS
onpeaeneHHbIX AevcTBUiA. MMs coObITHS HAEHTU(UUUPYET KaXIblil OTIENbHBIA IEpexo] Ha
JayarpaMme COCTOSIHUN M MOXKET COJIEp>KaTh CTPOKY TEKCTa, HAYMHAIOIIYIOCS CO CTPOYHOU OYKBBI.
B sTOM ciydae MpUHSATO CUYHMTATh MEPEXOJ TPUTTEPHBIM, T. €. TAKHUM, KOTOPBIH CIeIU(UIIUPYET
coOwITHe-TpUrrep. Hanmpumep, nepexossl Ha puc. 1 SBISIOTCS TPUTTEPHBIMH, TOCKOIBKY C KaXkIbIM
W3 HUX CBSI3aHO HEKOTOPOE COOBITHE-TPUTTEP, MPOUCXOJIAIICE ACHHXPOHHO B MOMEHT BBbIXOJa U3
CTPOsI TEXHUYECKOTO YCTPONCTBA UIIM B MOMEHT OKOHYAHHUSI €r0 PEMOHTA.

Ecin psgoM co cTpenkoil Imepexoja HE YyKa3aHa HHUKakas CTpoKa TEKCTa, TO
COOTBETCTBYIOIIMI MEPEXO0/1 ABIISETCSI HETPUITEPHBIM, U B 3TOM Clly4ae U3 KOHTEKCTa JUarpaMMbl
COCTOSIHMM JTOJDKHO OBITH SICHO, TIOCJIE OKOHYAHMsI KaKOW JESITeIbHOCTH OH cpabartbiBaet. Ilocie
UMEHU COOBITHSI MOTYT CJelOBaTh KPYIJIble CKOOKM Ui SIBHOTO 3a/IaHds [apaMeTpOB
COOTBETCTBYIOLIEr0 COOBITUSA-TpUrTEpa. ECiM Takux mapaMeTpoB HET, TO CIIHCOK MapaMeTpoB CO
CKOOKaMH MOXET OTCYTCTBOBATh.

Cropo:keBoe ycjoBue (guard condition), ecnmu OoHO ecTh, BCerJa 3alKChIBACTCS B
MpSMBIX CKOOKax TMOcCie COOBITUS-TPUITEpAa M TMPEACTaBIseT co00W HekoTopoe OyleBckoe
BhIpakeHue. HamoMHauM, 4To OYyJI€BCKOE BBIPAXKEHUE JOJKHO MPUHUMATH OJTHO MX JIBYX B3aHMMHO
HCKIIIOYAIONIMX 3HAaYeHuu: "HcThHA" win "noxs'". M3 KOHTEKCTa AuarpaMMbl COCTOSIHUM JTOJKHA
SIBHO CJIEJIOBATh CEMAHTHKA 3TOTO BBIPAXKEHUS, a JJI 3aIUCH BBHIPAKEHHSI MOXKET MCIIOIh30BaATHCS
CHUHTAKCHC SI3bIKa OOBEKTHBIX OIPaHUYCHUN, OCHOBBI KOTOPOTO M3JI0XKEHBI B IPUIOKEHUH.

BBenenue st mepexona CTOPOKEBOIO YCIOBHSI MO3BOJIET SIBHO CHELM(PHUIMPOBATH
CEMaHTHUKYy €ro cpabarbiBaHUs. BBIUKCIEHHE UCTHHHOCTH CTOPOKEBOTO YCIOBHSI MPOUCXOIUT
TOJNBKO TIOCTIE BO3HMKHOBEHHUS ACCOIMUPOBAHHOTO C HHUM COOBITHUSI-TPUTTEPA, WHUIIUUPYIOIIETO
COOTBETCTBYIOLIMU ITEPEXO/.

B o01iem ciiydae u3 0HOTO COCTOSTHUSI MOXKET ObITh HECKOJIBKO MEPEXO0B C OJTHUM U TEM
ke CcoObITUeM-TpurrepoM. lIpu HSTOM HHKakue JBa CTOPOXKEBBIX YCIOBHUS HE JOJKHBI
OJTHOBPEMEHHO TMpUHUMATh 3HadyeHue "nctuHa". Kaxkmoe u3 CTOPOKEBBIX YCIOBHM HEOOXOIUMO
BBIYUCIIATH BCIKUN pa3 MPU HACTYIUICHUH COOTBETCTBYIOIIETO COOBITUSI-TPUTTEPA.

Bripaxenue neiictBus (action expression) BBIIOJHSETCS B TOM U TOJBKO B TOM CiIydae,
Korja mepexoj cpadateiBaet. [IpencraBnsier coboii aToMapHyO omeparuio (JOCTaTOYHO MPOCTOe
BBIUHCJICHNE), BBIMOIHIEMYIO Cpa3y Mocje cpadaThiBaHUs COOTBETCTBYIOIIETO NEpexo/ia 0 HaJyala
KaKuX ObI TO HH OBLITO IEHCTBUI B I[EIEBOM COCTOSIHUU. ATOMapHOCTh ACUCTBUS 03HAYAET, YTO OHO
HE MOXXET OBITh NMPEPBAaHO HUKAKUM JPYTUM JEHCTBHUEM JO TE€X MOp, MOKa HE 3aKOHYHUTCS €ro
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BEITIONTHEHME. J[aHHOE NEeHCTBUE MOXKET OKa3bIBaTh BIHMSHHE KaK Ha caM OOBEKT, TaK U Ha €ro
OKpPY>KEHHE, €CIIH 3TO C OUYEBUIHOCTBIO CIIEYyeT U3 KOHTEKCTa MOJIeTH. BhipaxkeHne 3anuchiBaeTcs
nocie 3Haka "/" B CTpoKe TEKCTa, MPUCOCTUHEHHON K COOTBETCTBYIOIIEMY TIEPEXOTy.

B obmeMm ciyyae, BeIpakeHHUE NEHCTBUS MOKET COJIEPXKATh LIEJBbIM CIHMCOK OTAEIbHBIX
NEUCTBUM, pa3iencHHbIX cuMBoiioM ";". OOs3aTensHOE TpeOOBaHHWE - BCE JCHCTBHUS W3 CIUCKA
JOJDKHBI YETKO DPAa3inyaThcsl MEXIy coOOil U cienoBaTh B MOpsAKe uX 3amucu. Ha cuHTakcuc
3allMCH BBIPAKCHUN JIEWCTBUSA HE HAKJIAQJbIBAETCS HUKAKMX OrpaHWYEHUW. ['71TaBHOE - MX 3amuch
JObKHA OBITH MMOHSATHA pa3paboTyMkamM MoJeNd U mporpammuctam. [losTomy wdame Bcero
BBIPOKECHHS 3aIMMCHIBAIOT HA OJHOM M3 S3BIKOB IMPOTPAaMMHUPOBAHUs, KOTOPBIA IPEAnojaraercs
MCIOJIb30BAaTh AJIs PeaTu3allii MOJICIH.

MopeanpoBanue J{lnarpammsbl 1eITeJIbHOCTH

[Ipu MonenupoBaHMM TOBEIEHUS MPOCKTUPYEMONW WM aHAIU3UPYEMOW CHCTEMBI
BO3HUKAET HEOOXOJIMMOCTb HE TOJBKO IPEJICTaBUTh MPOLECC W3MEHEHUS €€ COCTOSHUM, HO U
JeTau3UpOBaTh OCOOCHHOCTH aJrOPUTMUYECKOM U JIOTUYECKOW peaju3alid BbIIOJHIEMBIX
cUCTeMOH omnepanuid. TpamgulMOHHO JUISI OTOW IEJIM HCIOJB30BAINCH OJOK-CXEMBbI WA
CTPYKTYpHBIE CcXeMbl anropuTMoB. Kaxkmas Takas cxema akIEHTHPYeT BHHUMaHHE Ha
IIOCJIEIOBATEIILHOCTH BBIIIOJIHEHUS OIPEIEICHHBIX JCWCTBUM WM JJIEMEHTapHBIX OIEPALMiA,
KOTOpBIE B COBOKYITHOCTH MPUBOJAT K MOJYUEHHUIO KEIAeMOro pe3yybTara.

ANTOpUTMHUYECKUE U JIOTMUECKUE OIepaliu, TpeOYIolue BBIIOJHEHUS B ONPEIEICHHON
MOCIIE0BATEIHHOCTH, OKPYXKAIOT HAC MOCTOSHHO. BajkHO MOAYEPKHYTH TO 0OCTOSTENBCTBO, YTO C
YBEJIMUEHUEM CJIOKHOCTU CHCTEMBI CTPOroe COOJIIOJIEHUE I0CIIE0BATEIbHOCTH BBINOIHIEMbIX
orepaiuii npuoOperaer Bce Oosiee BaKHOE 3HAUYCHUE.

s MoaenupoBaHus Ipolecca BbINOIHEHUs onepauni B s3bike UML ucnons3yrores Tak
Ha3bIBa€Mble JAHArpaMMmbl JedreiabHocTH. Kaxkaoe cocTosHHMEe Ha [uarpamme JesTelbHOCTH
COOTBETCTBYET BBINOJIHEHUIO HEKOTOPOM 3JIEMEHTapHOM omepauuu, a IMepexo] B Cleayrollee
COCTOSIHME CpalaThIBae€T TOJIBKO MPU 3aBEPLICHUH ATOW, OMEpaluu B MPEAbIAYIIEM COCTOSHUHU.
I'padnueckn nuarpamMma JeATENbHOCTH MpeiAcTaBisieTcss B Qopme rpada AesTeNTbHOCTH,
BEPUIMHAMU KOTOPOTO SIBJISIOTCSI COCTOSIHUSL IEUCTBUS, @ AYTraMu - EPEX0/Ibl OT OJHOTO COCTOSIHUS
JNEUCTBHUS K IPYTOMY.

OCHOBHBIM  HAINpaBJIEHUEM  MCIOJb30BaHUS  JUArpaMM  JACSITEIbHOCTH  SIBISETCS
BU3yaJIU3allisl OCOOCHHOCTEW peanu3allui Omepaluii KJIacCcoB, KOTJa HEOOXOJUMO MPE/ICTABHUTH
QIrOPUTMbl HMX BBINOJHEHUSA. [IpM 3TOM KaXk/i0€ COCTOSHHE MOXET SBISATHCA BBINOJHEHUEM
orepaii HEKOTOpOTro Kiacca JIM0O ee 4acT, MO3BOJIsis UCIOIb30BaTh AUArpaMMbl 1€ TEIbHOCTH
JUTS OMTMCAHMSI peakluii Ha BHYTPEHHUE COOBITUS CUCTEMBI.

B xonrtekcre s3pika UML nmesrenbHOCTh (activity) TpencTaBisieT cO0OM HEKOTOPYIO
COBOKYIHOCTbh OTJEJbHBIX BBIYMCICHUW, BBINOJHIEMBIX aBTOMaroM. llpu s3ToM oTnenbHBIE
AJIEMEHTApHbIE BHIYMCIEHUS MOTYT MPUBOAUTH K HEKOTOPOMY pe3yJbTaTy WM JeHCTBHIO (action).
Ha nuarpamme nesarenbHOCTH OTOOpaXKaeTCsl JIOTHKA WIIH MOCIEI0BATENILHOCTD Mepexoia OT OJAHON
NeSITeNIbHOCTH K JIPYroM, MPU 3TOM BHUMaHHe GUKCHUPYETCa Ha pe3yibTare AesareabHocTu. Cam xe
pe3yabTaT MOXKET MPUBECTH K MU3MEHEHUIO COCTOSIHUSI CUCTEMBI WJIM BO3BPAIICHHIO HEKOTOPOTO
3HAYEHUS.

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

Cocmosnue oeiicmeus

Cocrosinue pneicTBusi (action state) SIBASETCS CHENHUATBHBIM CIy4aeM COCTOSIHHSI C
HEKOTOPBIM BXOJHBIM JIEMCTBUEM U MO KpallHEd Mepe OJHHUM BBIXOISIIUM U3 COCTOSHUSA
MepexoioM. DTOT Mepexoi HESIBHO MPEAINoiaraeT, YTo BXOAHOE JEHCTBHE YXke 3aBepIIUIIOCH.
CocrositHue JeUCTBUS HE MOXKET HMETh BHYTPEHHUX NE€PEXOJ0B, MOCKOJIbKY OHO SIBJISIETCS
aneMeHTapHbIM. OOBIYHOE HCIIOJIb30BAHUE COCTOSTHHUS JIEHMCTBHUS 3aKIJIIOYAeTCs B MOJEIMPOBAHUU
OJTHOTO IIIara BHITIOTHEHUS alrOpuUTMa (MIPOLEAYPhl) HIIM TOTOKA yIIPABICHHSL.
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I'paguuecku  cocrosHMe  JeicTBUA — M300pakaercss  (UIypoil, HarmOMHHAaIOLICH
NPSIMOYTOJBHUK, OOKOBBIE CTOPOHBI KOTOPOTO 3aMEHEHBI BBIMYKJIBIMH ayramu (puc. 1). BHyTpn
3TOM (PUTYpHI 3amMCHIBACTCS BBIpAXKEHUE JEHCTBHA (action-expression), KOTOPOE JOIKHO OBITH
YHUKAJIBHBIM B IIpeZeiax OJHOW AUarpaMmbl 1ESTeIbHOCTH.

[F‘aapa60TaTb nnaH npoewraj [index = number+1 ]

(a) npocToe aeiicTeme (6) BbIpaKeHue

Puc. 1. I'padmueckoe n300pa>keHne COCTOSIHUS ACHCTBUS

JleiicTBuE MOXET OBITh 3alMCAHO HA €CTECTBEHHOM S3BIKE, HEKOTOPOM IICEBIOKOJIE WIH
S3bIKEe MpOrpaMMUpoBaHusl. HUKaKMX JAOMOJHUTENBHBIX WM HESBHBIX OMPaHUYEHHM MpH 3alucu
JECUCTBUI HE HAKJaJbpIBacTCa. PeKOMEHIyeTcs B KayeCTBE HMEHUM MPOCTOr0 JCHCTBUSA
MCIIOJIb30BaTh TJIaroJl ¢ MOSICHUTENbHBIMU ciioBaMu (puc. 1, a). Ecnu xe neficTBue MOXeT ObITh
MPEJCTAaBICHO B HEKOTOPOM (hOpMaNbHOM BHJE, TO IIEIECOO0Pa3HO 3alucaTh €ro Ha TOM S3BIKE
MIPOrpaMMHUPOBAHHUS, HA KOTOPOM IPEIoJIaraeTcs pealn30BbIBaTh KOHKPETHBIHN MpoekT (puc. 1, 6).

WHorna Bo3HUKaeT HEOOXOIUMOCTD NPEACTABUTh HA JUarpaMme JesaTeIbHOCTH HEKOTOPOe
CIIO)KHOE JIEHCTBUE, KOTOPOE, B CBOIO OYEPEh, COCTOUT M3 HECKOJIbKUX 0o0Jiee MPOCThIX JACUCTBUM.
B 3TOM ciyyae MOXXHO HCHOJIB30BaTh CIiELMAIbHOE O0O3HAYEHHE TaK HAa3bIBAEMOI'O0 COCTOSIHHS
noa-gestensHocTH (subactivity state). Takoe coctosHue sBiseTcss rpagoM AESITENTbHOCTH U
0003HaYaeTcsl CeNruaTbHON MUKTOTPAaMMOI B IIPAaBOM HMYKHEM YTIIy CHMBOJIA COCTOSIHUS JCHCTBUS
(puc. 2). DTa KOHCTPYKIUS MOXET MPUMEHSTHhCS K T0OoMy sieMmeHTy si3bika UML, xoTopblit
MOAJEP)KUBAET "BJIOKEHHOCTH" cBOEH CTpYKTypbl. llpu 3TOM mnHMKTOrpaMma MOXET ObITh

JIOTIOJIHUTEIIFHO ITOMEUEHA THUIIOM BJIOKEHHOM CTPYKTYPBbI.
CHMEBON

MaroToBuTE NPOAYKT COCTOAHWA
< noA-AeATentHOCTH

[ Odopmute 2akas /]
.

Puc. 2. I'papuueckoe nzo0pakeHre COCTOSAHUS NOA-AEATEIbHOCTH

Kaxnass nuarpaMMa JesTENTbHOCTH JOJDKHA HWMETh E€IWHCTBEHHOE HAdalbHOE U
€IMHCTBEHHOE KOHEYHOE COCTOSIHHA. [Ipm 3TOM Kaxaas NesTeTbHOCTh HAUMHACTCS B HAYAIBHOM
COCTOSIHUM M 3aKaHYMBAETCS B KOHEUYHOM cocTossHUU. CaMy auarpamMmy JesiTeIbHOCTH MPHUHATO
pacrioiaratb TakuM 00pa3oM, 4TOOBI JISHCTBUS CIIEIOBAIHM CBEPXY BHH3. B 3TOM ciryyae HadaipHOE
cocTosiHue OyJeT U300pakaThCsl B BEPXHEH UacTH AUarpaMMbl, a KOHEYHOE - B €e HHKHEH JacTu.

Ilepexoowt

[Ipy mocTpoeHHMH nauarpaMMbl JESTEIBbHOCTH HCHOJIb3YIOTCS TOJBKO HeTPHUITepHbIe
Mepexoipl, T. €. Takhe, KOTOpble CpadaThIBAIOT Cpa3y IIOCIE 3aBEpPIICHUS IESTEITLHOCTH WU
BBITIOJIHEHUS] COOTBETCTBYIOIIETO JEWCTBUSA. OTOT TeEpexoa MEepeBOIUT JEATENIbHOCTh B
MOCTIETYOIIEe COCTOSTHUE Cpa3y, KaK TOJIBKO 3aKOHYHUTCS JEHCTBHE B TIPEIBIAyIIeM cocTosiHIH. Ha
JrarpaMMme Takoi repexo] 300paxaercs CIUIONIHOM JIMHUEH CO CTPENKO.

Ecnu U3 cocTostHYSI IEHCTBUS BBIXOIUT €AMHCTBEHHBIN TIEPEX0/I, TO OH MOXKET OBITh HUKAK
He noMedeH. Eciu ke Takux Mepexo/10B HECKOJbKO, TO ¢pabOTaTh MOMKET TOJBKO OJUH M3 HUX.
NmeHHO B 3TOM ciydae Ui KaKIOTO W3 TaKUX MEPeXO[0B JODKHO OBITh SBHO 3allMCaHO
CTOPO’KEBOE YCIIOBHE B TNPSAMBIX cKoOkax. Ilpum 3ToM A BceX BBIXOISIIUX M3 HEKOTOPOIO
COCTOSIHUSI TIEPEXOJIOB JIOJDKHO BBITIONHATHCS TPeOOBaHWE MCTHHHOCTH TOJBKO OJHOTO W3 HHX.
[TonoOHBIN cryyail BcTpewyaeTcss TOrZ@, KOT/Ia TOCJIENOBATENbHO BBIMOJIHIEMAs JEATEIbHOCTh
JOJDKHA Pa3elIuThCs Ha albTEepHATHBHBIE BETBH B 3aBUCHMOCTH OT 3HAYEHHUS HEKOTOPOTO
MPOMEXYTOUHOTO pe3yibTara. Takas CHUTyalus IOJy4dlJia Ha3BaHUE BETBICHMSA, a I ee
0003HAYCHHS TPUMEHSIETCS CTIEIUATBHBIA CUMBOJL.

['paduuecku BeTBIIEHHE HA JUarpaMMe JEATEIbHOCTH 0003HaYaeTcs HeOOIBITUM pOMOOM,
BHYTPH KOTOPOTO HET HUKAKOI0 TEKCTa. B 3TOT poMO MOXXET BXOIUTh TOJBKO OJHA CTpENIKA OT
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TOTO COCTOSTHHSI JICHCTBHSI, IOCIE BBIMOJHEHHS KOTOPOTO TIOTOK YIPaBJICHUS JOJDKEH OBITh
NPOAOJKEH M0 OJHOM W3 B3aUMHO HCKJIIOYAIOMIMX BeTBEW. [IpMHATO BXOIAIIYIO CTPENIKY
IIPUCOEANHATh K BEPXHEH WM JIEBOM BEPLIMHE CUMBOJA BETBJICHUSA. BBIXOIAMMX CTPEIOK MOXKET
ObIThb J1B€ MM Oosiee, HO JUIsl KaXJIOW M3 HUX SBHO YKa3bIBAa€TCsl COOTBETCTBYIOLIEE CTOPOKEBOE
yciioBue B opMe OYIEBCKOTO BBIPAKEHUS.

B mpumepe (puc. 3) paccumrtbiBaercs oOIass CTOMMOCTb TOBapoOB, IMOKYIAaEeMBIX IIO
KPEIUTHOW KapTouke B cymepmapkere. Eciam 3ta croumocts npeBbimaer $50, TO BBINOIHSETCS
ayTeHTU(UKALUs JMYHOCTH BiaJleNblia KapTouKu. B ciydyae nmonoxurenbHOM nIpoBepky (KapTodka
JCUCTBUTEIIbHAS) HIIH €CJIM CTOUMOCTh TOBApOB HE TpeBbImacT $50, MPOUCXOIUT CHITUE CYyMMBI CO
cueTa M OIUlaTa CTOMMOCTM ToBapoB. IIpum oTpunatensHOM pe3ynbrare (KapTouka
HEJEMCTBUTEIbHAS ) OIUIATHl HE IPOUCXOIUT, U TOBAP OCTAETCS Y POAABLIA.

Kak BUIHO M3 3TOro k€ pHUCYHKa, JOIYCKaeTcs MCIIOJIb30BaTh BMECTO CTOPOXKEBOI'O
YCIIOBHS CIIOBO "HMHade", yKa3bIBaIOIlee Ha TOT MEPEXOi, KOTOPBIA JOKEH cpaboTaTh B ciydae
HEBBIIIOJHEHHSI CTOPOKEBOI'O YCIIOBUS BETBIICHHUS.

|
¥
Buacrwms 0beyno crommocTs
TORAPOE

¥ [cronmects > 508

AYTENTHINLMDOBETE SWaiDCTY
BAANSMUA KPeAMTHON KeapToura
{

A CAPTOEH QERCTRVTER A ¥ L4

[crommocTe < S0§)

|
EnTeomsLsS— e
Onnamiri CTOMMOCTA TOREPA
EPRAMTHOR C3ETOWON

{
o

Puc. 3 Pa3znuynple BapraHThI BETBICHUH HA AUarpaMMe JesITeIbHOCTH

Opnun u3 Hanboliee 3HAUMMBIX HEJIOCTATKOB OOBIYHBIX OJOK-CXEM WIIH CTPYKTYPHBIX CXEM
QITOPUTMOB CBSI3aH C MPOOJIEMON M300paKEHUS MapalIeIbHBIX BETBEH OTACIIBHBIX BBIYMCICHHM.
[TockonbKy pacmapaiielrBaHie BBIUMCICHHUN CYIIECTBEHHO MOBBIMIAET oO0IIee ObICTpoaeicTBHE
MPOTPaMMHBIX CUCTEM, HEOOXOIUMBI rpaduuecKre MPUMHUTHBHI JIJIS1 TIPEICTABIICHUS MTapaUIeIbHBIX
npoueccoB. B a3pike UML 1151 3TOM L€ UCTIONB3yeTCsl CIENUAIbHBIM CUMBOJI JUISl PA3fEeIeHUs U
CIMSTHUSL TApaJJICIbHBIX BBIUUCIECHUNA WM TOTOKOB YIpaBlieHHsA. TakuM CHMBOJIOM SIBJISIETCS
npsiMasl 4epToUKa.

Kaxk mpaBuio, Takas 4epTodyka n300paxaeTcsi OTPe3KOM TOPU30HTATBHOM JIMHUH, TOJIIIMHA
KOTOPOW HECKOJBKO IIMPE OCHOBHBIX CIUIOLIHBIX JIMHUM JuarpaMmbl JaestenbHocTd. [Ipu stom
pasznenenue (concurrent fork) mmeer onuH BXOANIMN TEPEX0]] U HECKOJIBKO BBIXOAAMUX (puc. 4,
a). CnusnHue (concurrent join), Ha0OOPOT, MMEET HECKOJBKO BXOMISIIMX TEPEeXOJ0B U OJUH
BeIXOIAIINN (pHC. 4, 0).

(a) pazgen (B) cnuAHKe

Puc. 4.T'paduueckoe m300pakeHHE pa3ACICHUS W CIUSHUS TapaJUIeIbHBIX TOTOKOB
yIpaBICHUS

Hoposcku

JlmarpaMmbl J1eATETHHOCTH MOTYT OBITH HCHOJB30BaHBl HE TOJBKO JUIS CHEIH(PUKAIIUN
QJIITOPUTMOB BBIUMCIICHUI WIIM MOTOKOB YIIPAaBJICHUS B IPOTPaMMHBIX crcTeMax. He MeHee BaxHas
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o0nacTb WX TPUMEHEHHUs CBs3aHA C MOJCTUPOBAHUEM Ou3Hec-TpoleccoB. JlelicTBUTENBHO,
NEATEIBHOCTh JII000M KOMIaHWW ((DUPMBI) TaKXKe TMPEACTABIsSIET COOOM HE YTO HHOE, Kak
COBOKYITHOCTH OT/AENBHBIX ICHCTBHIA, HAMPABJICHHBIX HA JOCTH)KCHHE TpPeOyemMoro pe3ylibrara.
OpHako TPUMEHHUTENBHO K OHM3HEC-TIPOLeccaM KEJaTelIbHO BBIMOJIHEHUE KaXI0Tro JeHCTBUS
aCCOLIMMPOBATHh C KOHKPETHBIM IMOJpA3CIICHHEeM KOMIIaHUHU. B 3ToM ciyuyae moapaszeneHue HeceT
OTBETCTBEHHOCTb 3a pealln3allii0 OTAETIbHBIX JIEHCTBUM, a caM OM3HEC-TIPOLECcC MPEeACTaBIsAETCS B
BUJIE IEPEXOJIOB ICUCTBUM U3 OJHOTO NOAPA3ACIEHUS K JPYrOMY.

Jns monenupoBaHusi 3THX ocoOeHHocTed B s3bike UML wucmonb3yercst cnenuaibHas
KOHCTPYKIIMsSI, TOJIyU4MBIIEE Ha3BaHWE JOpOXKH (swimlanes). Mmeercs B BuAy BH3yalabHas
aHaJIOTHs C IUIaBaTeNIbHBIMU JIOPOKKAMH B OacceilHe, €clii CMOTPETb Ha COOTBETCTBYIOLIYIO
muarpamMmy. Ilpu 3TOM Bce COCTOSIHUSL JCHCTBUS HA JuUarpamMme JEATEeIbHOCTH JeNIATCS Ha
OTJENbHBIE TPYIIbI, KOTOpPbIE OTAEISAIOTCA APYr OT Jpyra BEpTUKAJIbHBIMU JIHHUSIMH. JIBe
COCEJIHME JIMHUU U 00pa3yIoOT IOPOKKY, a IPYIIa COCTOSIHUN MEXAY STUMHU JTUHUSMHU BBIOJIHSAETCS
OTIEIBHBIM TOApa3acIcHreM (OTAEI0M, TPYIIIOH, OTaeIeHHEM, (GUIIHAIOM) KOMIIaHuHU (pHC. 5).

HaszBanusa noapasneneHuid SIBHO yKa3bIBalOTCS B BEPXHEW yacTu JNOpOKKH. IlepecekaTs
JUHUIO TOPOKKU MOTYT TOJIBKO MEPEX0/Ibl, KOTOPbIE B 3TOM Ciiydae 0003HAYarOT BBIXOJ MU BXOJ
MOTOKA YIPABJICHUS B COOTBETCTBYIOIIEE TMojpasfeicHue Kommanuu. l[lopsanok ciemoBaHus
JIOPO’KEK HE HECeT KaKOW-TMOOo ceMaHTHYeCcKON WMHGOpMAalUd U ONpPENeNseTcs COOOpaKeHUsIMU
ymnoOcTBa.

Orgen_1 Otpen_ 2 Otpen_3

)
C )
)

AN |
~ [

AOPOXKKY HA Auarpamme eATenbHOCTH

Puc. 5. BapuanT nuarpaMMel 1€ATEIIBHOCTH € JOPOKKaAMU

B kauectBe mnpumepa paccMOTpUM (pparMeHT auMarpamMMmbl JAEATEIbHOCTH TOPrOBON
KOMIIaHUM, 0O0CIyKMBarollel KIHMeHTOB mno TenedoHy. Iloapa3neneHus MM KOMITAHUU SIBISIOTCS
OT/eN pueMa u o(hOpMIIEHHUS 3aKa30B, OT/AEN MPOAAXK U CKIA.

OTuM mojpasfeneHussM OyayT COOTBETCTBOBaTh TPU JIOPOKKM Ha JAUarpamMme
JeSITeNbHOCTH, KaX/Jas U3 KOTOPBIX CHeUU(UIMPYeT 30HY OTBETCTBEHHOCTH MoOpasjencHus. B
JAHHOM Ciyd4ae JuarpaMma JesATeIbHOCTH 3aKiIio4aeT B cede He TOIbKO MH(MOPMALMIO O
MOCJIeIOBATEIbHOCTH BBIMOJHEHHUST pabOUYMX JAEHCTBHH, HO U O TOM, KaKoe M3 IOJpa3/eieHui
TOPTOBOI KOMITAHUH JIOJKHO BBITOJIHATE TO HJIK HHOE JeiicTBHE (pHcC. 6).
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Puc. 6. ®parMeHT 1uarpaMMbl JesITEIbHOCTH U1 TOPrOBON KOMITAaHUU

Oovexmul

B of6mem cinyuyae neiicTBus Ha JuarpaMMe JEATENIbHOCTH BBIIOJHSIOTCS Hajl TEMU WIN
WHBIMU 00beKTaMH. JTH 00BEKTHI JTMOO MHUIUUPYIOT BHINIOJIHEHUE JIEHCTBUMN, TMOO ONpPEICISIOT
HEKOTOpbI pe3ynbTaT 3Tux AeicTBuil. Ilpu 3ToM neiictBus cnennuUUpPyIOT BBI30OBBI, KOTOPbIE
NepeaarTcs OT OAHOTO oOBeKkTa rpada IesTeNbHOCTH K apyromy. IIocKoIbKy B TakoM pakypce
OOBEKTHI UI'PAIOT OIPENCIIEHHYIO POJIb B IOHMMaHHUM Ipolecca AeATebHOCTH, MHOTJa BOZHUKAET
HE00XOAMMOCTH SIBHO yKa3aTh WX Ha IUArpaMMe JeSTeIbHOCTH.

Jis rpaduueckoro mpeacTaBiIeHUs OOBEKTOB HUCHOJIB3YIOTCA HNPSAMOYTOJBHUK Kiacca, C
TEM OTJIWYMEM, YTO HMMs OOBEKTa noauepkuBaercs. Jlajee mocie MMEHM MOXKET YKa3bIBaThCs
XapaKTepUCTHKA COCTOSIHMS OOBEKTa B MpPsAMbIX CKOOKax. Takue NpsAMOYrojJbHUKH OOBEKTOB
MPUCOEANHSIOTCS K COCTOSIHUSIM JIEWCTBUS OTHOILEHUEM 3aBUCHUMOCTU ITYHKTUPHOW JIMHUEH cO
crpesikoi. COOTBETCTBYIOIIAs 3aBUCUMOCTD OIPEJIENIIET COCTOSIHME KOHKPETHOro OOBeKTa Iocie
BBITIOJTHEHUS IPEAILIECTBYIOIIErO AEHCTBHUSL.

Ha pumarpamme nesTeNbHOCTH € JOPOXKKAMH DACHOJIOXKEHHE OOBEKTa MOXKET HMETh
HEKOTOPBIM JOMOJHUTENbHBIN CMBICI. A MMEHHO, €ClIM OOBEKT paclojOkKeH Ha TpaHUlEe JBYX
JIOPOKEK, TO 3TO MOXKET 03HA4YaTh, YTO MEPEXOJ K CIEAYIOLIEMY COCTOSIHUIO IEHCTBUS B COCEHEN
JIOPO’KKE aCCOLIMUPOBAH C TOTOBHOCTHIO HEKOTOPOTO IOKYMEHTA (0OBEKT B HEKOTOPOM COCTOSIHHH).
Ecnu ke 00BEeKT LIeTMKOM pacIoyioKeH BHYTPH JIOPOKKHU, TO U COCTOSIHUE 3TOr0 00BEKTa IETMKOM
ONpPEAEIISIETCS NEUCTBUAMM JAaHHON JOPOKKH.

Bo3zBpamasice kK npeaslaylieMy IpuMepy ¢ TOProBOM KOMITAHUEHN, MOYKHO 3aMETUTh, YTO
LEHTPaJbHBIM OOBEKTOM IIpoliecca MpOJAXH SBISETCS 3aKa3 WM BEpHEE COCTOSHHUE €ro
BBINOJIHEHNUS. BHavyane 10 3BOHKa OT KJIMEHTA 3aKa3 KaKk O0BEKT OTCYTCTBYET M BO3HUKAET JIUIIb
rocJie Takoro 3BoHka. OHAKO ATOT 3aKa3 €lle He 3alOoJHEH J0 KOHI[A, TOCKOJbKY TpedyeTcs ele
1no100paTh KOHKPETHBIN TOBap B oTAelne npojaax. [locine ero moAroToBKM OH mepenaeTcs Ha CKiall,
I7ie BMECTE C OTITYCKOM TOBapa 3aka3 OKOHUYaTeNbHO Joodopmisercs. Hakoner, mocie monydeHus
MOJTBEPXKAEHUST 00 orulate ToBapa 3Ta HMH(OpMAaIUsS 3aHOCUTCA B 3aKa3, M OH CUUTAETCs
BBITIOJTHEHHBIM U 3aKpbIThIM. JlaHHAss HHPOpMAIUs MOKET ObITh Mpe/icTaBiIeHa rpaduueck B BUIE
MOJUGUIIMPOBAHHOTO BapUaHTa JUarpaMMBbl JesITeIbHOCTH ITOH K€ TOProBoi koMnaHuu (puc. 7).

52



OTREN NDUEMA W
ODOCMNEHMA 32CAI0S oTaen npopax cxnan
NpieaTs 3ak23
3 ToBIP
=]
Namy~en] x
L Saras
nogrovosne-y
Nomyxrs on- «
nary 33 vosap L
OrnycTuTs
Tosap
Jaxas
[esinonren)
I
Otnpasums
TOBAP KNMENTY

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

B 3akitouenue cienyer OCTaHOBUTHCS HAa HEOOXOJIMMOCTH CHUHXPOHHU3ALUU OTAEIbHBIX
NCHCTBUIM Ha AuarpamMme NesTeNIbHOCTH. Takas HEoOXOJUMOCTh BO3HHKAET BCAKHI pa3, Koraa
NapajuleJIbHO BBINOJIHSEMbIE JEHCTBUS OKa3bIBalOT BIMSHME Ha JApYyr Ha apyra. Ha nuarpamme
NEeSTeIbHOCTH  HHUKAKUX  JIOMOJHUTENbHBIX O0003Hau€HUH HE UCHOJb3YeTCS, IOCKOJIBKY
CHHXPOHM3AIMS MapaICIbHBIX TPOIECCOB MOXKET OBITh peajn30BaHa C IOMOMIBIO ITIEPEXO0JIOB
"pazeneHue-ciausHue".

Jlnarpammbl J€ATENbHOCTH UIPAIOT BAXKHYIO POJb B MOHUMAHUHU IPOLECCOB peanu3aluu
QJIITOPUTMOB BBITIOJIHEHHSI OTEpalfii KJIaCCOB M MOTOKOB YIPAaBIEHUS B MOJEIMPYEMON CHUCTEME.
Vcnonp3yembie JUIst ATOH LENH TPAJAUIIMOHHBIE OJOK-CXEMBI aITOPUTMOB OOIATAI0OT CEPhE3HBIMU
OTpaHUYEHUSIMU B MPEICTABICHUU NapaJlIeNbHBIX IPOLECCOB U UX CUHXpOoHM3auuu. [Ipumenenue
JIOPO’KEK U 0OBEKTOB OTKPBIBAET JIOMOJHUTENIbHBIE BO3MOXKHOCTH I HArJIsiIHOTO MPECTABICHUS
OM3HEC-TIPOLIECCOB, TMO3BOJIAA CHeUU(PUIUPOBaTh AEATENbHOCTh MOJAPA3JCIEHUl KOMIAHUN U
bupm.

IHopsaok BbINOJIHEHHS PA0OTHI:
1. Y3yuuTh TEOpETUUYECKYIO HH(POPMAIIHIO.

Ha ocHOBe mNpuBENEHHBIX MPUMEPOB PACCMOTPETh OCHOBHBIE MPUHIMIBI TOCTPOEHUS

JUarpaMM KJ1acCOB, COCTOSIHUS U JACSATEIHLHOCTH Ha OcHOBE si3bika UML.
[To BapuaHTy 3a1aHKsI TOCTPOUTH AUArpaMMy KI1acCOB.
ITocTponTh quarpaMmy COCTOSIHUM.
[TocTpouTs quarpamMmy AesTEIbHCTH.
B snextponHOM Buae 0hopMHUTe KPATKUI OTYET O BBIIIOJIHEHHOM paboTe.
CraTh BBINOJIHEHHYIO paboTy.

N

No gk w

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

Kpurtepun onenkmn:

OTnu4HO - paboTa BBIMOJTHEHA TTOJIHOCTHI0, 0€3 OMMOOK, C/IeJlaH U CIaH OTYET.

Xopomo - paboTa BBHIMOJTHEHA TOJHOCTBIO, C HE3HAYUTENIBHBIMH OINUOKAMU WK
HETOYHOCTSMH, C/ENIaH U CIaH OTYET.

Y IOBNETBOPUTENBHO - paboTa BBIMIOJIHEHA HE MOJHOCTHIO, CO HE3HAUUTEIHHBIMU OITUOKAMU
WJIA HETOYHOCTSMH, OTUET HE CHEJIaH WM CAeIaH YaCTHYHO.

HeynoBneTBoputensHo - paboTa HE BBIMOTHEHA.
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JlabopaTopnasi padora Ne 4 IlocTpoeHne 1uarpaMMbl KOMIIOHEHTOB M FeHepalus KoJa

Heab: 03HAKOMUTHCA C METOAOJOTHENW MOJETUPOBAHUS JMAarpaMMbl KOMIIOHEHTOB M Ha
ocHoBe a361ka UML

BobinostnuB padory, Bel Oyjaere:

ymembs:

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

- POBOJUTH AHATIN3 MIPEIMETHON 00IacTH;

- OCYILECTBISITH BBHIOOP MOJEIM W CPEACTBAa IMOCTPOEHUS HH(OPMALMOHHOW CHCTEMBI U
MPOTrPaMMHBIX CPEJICTB.

- IPOEKTUPOBATH U pa3padaThIBaTh CUCTEMY IO 33JaHHBIM TPEOOBAHUSM U CHEIU(PUKALIUSIM.

- UCITOJIB30BAaTh MECTOAOJIOIUIO A3bIKA UML AJIL MOACIIUPOBAHUA JUAarpaMMbl KOMIIOHCHTOB.

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

Kparkue TeopeTuyeckue cBeJeHHA:

Bce paccmoTrpeHHble paHee guarpamMmbl OTpakaJld KOHLENTYyalbHbIE aCHEKThl IMOCTPOCHUS
MOJICJIN CUCTEMbl M OTHOCHJIMCh K JIOTMYECKOMY YpPOBHIO mpejcTaBieHus. OCOOEHHOCTh
JIOTUYECKOTO IMPEICTABICHUS 3aKJII0YaeTcs B TOM, YTO OHO ONEPUPYET MOHATUSMHU, KOTOPHIE HE
UMEIOT CaMOCTOSTENIbHOTO MaTe€pUajbHOr0 BOIUIOIIEHUS. JIpyrMMM CIIOBaMM, pa3iMyHbIe
AJIEMEHTHI JIOTUYECKOI0 MPECTaBICHUS, TaKue KaK KJIacchl, aCCOLMAIINU, COCTOSIHUSI, COOOIIEHMS,
HE CYILECTBYIOT MaTepHaibHO WK (pu3ndecku. OHM JMIIb OTPAXKAIOT HaIlle HOHUMaHHE CTPYKTYpPbI
(u3MYECKOI CUCTEMBI UJIH ACTIEKTHI €€ TOBEACHMUS.

OCHOBHOE Ha3HAa4YEHHE JIOTMYECKOIO MPEICTaBICHMSI COCTOUT B AHAIM3E CTPYKTYPHBIX H
(YHKIIMOHAJIBHBIX OTHOLICHUM MEXay 3JeMEeHTaMH Mojaenu cucteMbl. OAHAaKo A CO3/aHus
KOHKPETHOW (PM3UYECKOM CUCTEMBbl HEOOX0IMMO HEKOTOPHIM 00pa30M pean30BaTh BCE IEMEHTHI
JIOTUYECKOTO TPEJCTABICHUS B KOHKPETHbIE MaTepuajbHble CYIIHOCTH. JlJis ONMCaHUs TaKUX
pEAIbHBIX CYIIHOCTEH NpEJHA3HA4eH JPYrOM AacleKT MOJAEIBHOIO IPEACTABIECHUS, a4 HUMEHHO
¢bu3nyeckoe npeacTaBIeHUEe MOJEIH.

YroObl MOSICHUTH OTIMYUE JIOTUYECKOTO M (PU3MUECKOro IMpeJICTaBICHUH, pacCMOTPUM B
o0Imux Yeprax mporecc pa3pabOTKH HEKOTOPOW MPOrpaMMHONW CHUCTeMBl. Ee HCXOAHBIM
JIOTHYECKHM TIPEJICTABIEHUEM MOTYT CIYXXHUThb CTPYKTYpHBIE CXEMBbl aJTOpPUTMOB M HpOIENyp,
onucaHus UHTEP(PENCcOB 1 KOHIIETITYaJIbHbIE CXeMbI 0a3 TaHHBIX.

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

Takum 00pa3oMm, TONHBIM MPOEKT MPOrPaMMHOM CHCTEMbI MpPENCTaBIsIeT CcOOOM
COBOKYITHOCTb MOJIEJIeH JIOTHYecKOro 1 (pu3n4eckoro npeacTaBIeHUN, KOTOPbIE JTOJKHBI OBITh
coriacoBaHbl Mexy coboit. B s3eike UML mnsa ¢usnueckoro mpeacTaBiaeHUss MOAENEH CHCTEM
UCTOJB3YIOTCS TaK Ha3blBaeMble ouazpammul peanuszayuu (implementation diagrams), KoTopsie
BKJIIOYAIOT B ceO0sl JBE OTHEIbHbIE KAaHOHMYECKHE JHarpamMMbl: JUarpaMMmMy KOMIIOHEHTOB U
JMarpaMMy pa3BepThIBAHUS.

/luarpaMMa KOMIIOHEHTOB, B OTJINYHE OT paHEe PACCMOTPEHHBIX JAMArpaMM, OMHCHIBAET
0COOEHHOCTH (PU3UYECKOTO TPEACTaBICHUS CHUCTeMbl. JlMarpamMma KOMIIOHEHTOB I103BOJISET
ONPENICJINTh APXUTEKTYPY pa3padaTblBa€MONl CHUCTEMBI, YCTAaHOBUB 3aBHCHUMOCTU MEXAY
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IPOrPpaMMHBIMU KOMIIOHEHTaMH, B POJIM KOTOPBIX MOXKET BBICTYNATh WCXOAHBIM, OWHApHBIA U
UCHOJHEeMBIH KoA. Bo MHOTHX cpenax pa3paboTKu MOJyJIb MJIM KOMIIOHEHT COOTBETCTBYET (ailiy.
IlyHKTUpHBIE CTpENKH, COCAUHSIOIINAE MOIYJIH, IIOKa3bIBAIOT OTHOILICHMS B3aUMO3aBUCUMOCTH,
aHAJIOTUYHBIE TEM, KOTOpPBIE MMEIOT MECTO IPH KOMIWIILMH HCXOOHBIX TEKCTOB IIPOrpamMM.
OcHOBHBIMU Tpa)UYeCKUMU 3JEMEHTAMH JUAarpaMMbl KOMIIOHEHTOB SBJISIOTCS KOMITOHEHTHI,
uHTEepQEIChl U 3aBUCUMOCTH MEXJly HUMH.

JlnarpamMmma KOMIIOHEHTOB pa3pabaThIBaeTCs VI CIETYIONINX eeil:

1. Buzyanuzanuu o01ei cTpyKTypbl HCXOJHOTO KOJIa IPOrPaMMHOM CHCTEMBI.

2. Cneuundukaniy HCIIOIHUMOTO BapHaHTa MPOTPAMMHON CHCTEMBI.

3. OOGecrieueHuss MHOTOKPaTHOTO MCIIOJIb30BaHMs OTHAENbHBIX (PPArMEHTOB MPOTrPAMMHOIO
KOJ1a.

4. TlpencraBieHust KOHUENTYaJIbHOU U (pU3HUECKON cXeM 0a3 JaHHBIX.

B pa3paboTke amarpaMM KOMIIOHEHTOB YYacTBYIOT KaK CHCTEMHBbIC AaHAJUTUKH U
apXUTEKTOPBl, TAK U MPOrpaMMUCTbL. JlMarpamMma KOMIIOHEHTOB OOECIEYMBAET COIJIAaCOBAHHBIN
Iepexo/l OT JIOTMYECKOro IPEACTaBICHUS K KOHKPETHOM peanu3anuu Ipoekra B (opme
IIPOrpaMMHOr0 Koja. OIHM KOMIIOHEHTBI MOTYT CYIIECTBOBAaTh TOJIBKO Ha JTane KOMIWIALUU
IIPOrPaMMHOIO KOJla, APYIME€ - Ha JTale ero UCIOJHEHM:. J[MarpamMmMa KOMIIOHEHTOB OTPa)KaeT
o0Iiye 3aBUCUMOCTM MEXIY KOMIIOHEHTaMH, paccMaTpuBas IIOCIEJHHE B  KadecTBe
KJ1accu(hUKaTOPOB.

Komnonenmut

Jlia npencraBieHus ¢usnueckux cymHocted B sa3bike UML npumensieTcst crienuanibHbII
TEPMUH - KOMIIOHEHT (component). KOMIOHEHT peain3yeT HEKOTOpbI Habop uHTEepdeiicoB u
CIlY’)KUT sl o0mmero OoOO3HA4YeHHUs HJIEMEHTOB (pu3mueckoro mpencraBieHuss moaenu. Jlis
rpadMuecKoro NpeACTaBICHUS KOMIIOHEHTa MOXET MCII0JIb30BaThCsl CIELUUAIbHBIA CHMBOJ -
NpPSIMOYTOJIBHUK CO BCTAaBJICHHBIMHU CJICBa JBYMsI 0oJiee MEIKHMH HpsAMOYyroibHUKamu (puc. 1).
BHyTpH 06beMITIONIero npsiMoyrojibHUKa 3alUChIBAETCS UM KOMIIOHEHTA U, BO3MOXKHO, HEKOTOpast
JononHuTeNbHass uHGopManus. M300pakeHMe HTOro CHMBOJA MOXKET  HE3HAUUTEIbHO
BapbUPOBATHCS B 3aBUCUMOCTHU OT XapaKTepa acCOLUUPYEMOI ¢ KOMIIOHEHTOM HH(pOpPMAIIHH.

B wmeramonmenu s3pika UML  KOMIIOHEHT sABISIETCST TOTOMKOM Kiaccudukaropa. OH
MPEOCTABIIAET OPraHU3AIMIO B paMKaxX (pU3MUYECKOro MakeTa aCCOLMUPOBAHHBIM C HUM 3JIEMEHTaM
monenu. Kak kiaccupukarop, KOMIOHEHT MOXKET MMETh TakXe CBOM COOCTBEHHBIE CBOMCTBA,
TaKue KaK aTpuOyThl U ONEpaLuy.

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

(a) (6)

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

Tak, B mepBom ciyuae (puc. 1, a) ¢ KOMIIOHEHTOM YPOBHSI dK3EMIUISIpA CBA3BIBAETCS TOJIBKO
€ro uMmsi, a BO BTOpoM (puc. 1, 6) - TONOJTHUTENHLHO UMSI [TaKeTa U TIOMEYEHHOE 3HaYCHHE.

VmMst KOMITOHEHTA MOJIYMHSAETCS OOLIMM MPaBUIaM MMEHOBAHHS 3JIEMEHTOB MOJIENH B S3BIKE
UML u moxer cocTosiTh U3 J1000ro yucia OykB, HU(P U HEKOTOPHIX 3HAKOB INpEHUHAHMSL.
OTnenbHBIM KOMIIOHEHT MOJKET OBbITh MPEACTaBJIECH Ha YPOBHE THIIA WJIM Ha YPOBHE 3K3EMILISAPA.
Xots ero rpaduueckoe n3o0pakeHHe B 00OMX CilydasX OJMHAKOBOE, MpaBWia 3alHCH HWMEHU
KOMIIOHEHTa HECKOJBKO OTINYAIOTCS. ECIM KOMIIOHEHT NpEeACTaBIsAETCS HAa YpOBHE THUIA, TO B
KauyecTBE €ro UMEHH 3aMKChIBAETCS TOJIKO MM TUIIA C 3arjaBHOW OYKBBI.

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

B kadecTBe mNpOCTBIX HMMEH MPHUHATO HCIOIb30BATh HMMEHA MCHONHAEMBIX (aiiiaoB (c
yKa3aHUEM paclIMpeHUs €Xe TIO0cie TOYKU-PA3JeNuTeNs), MMeHa IUHAMUYECKUX OuOimoTek
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(pacuupenue dll), mmena Web-ctpanun (pacmmpenue html), uMeHa TEeKCTOBBIX (hailioB
(pacuupenus txt winm doc) unu ¢aiinos cnpasku (hip), uMeHa daito 6a3 ganubix (DB) wim nmena
(baiiioB ¢ NCXOAHBIMU TEKCTaMHU IporpaMM (paciupenus h, cpp s s3sika C++, pacupenue Java
JUTs si3bIKa Java), CKpunTh (pi, asp) U ap.

ITockosbKy KOHKpETHasl peajin3alysi JOrM4ecKoro MpeacTaBIeHUs] MOIEIN CUCTEMBI 3aBUCUT
OT HCHOJb3YEMOrO0 IPOTrPAMMHOIO MHCTPYMEHTapHs, TO M HMMEHa KOMIIOHEHTOB OyayT
OIIPEIENIATHCS OCOOCHHOCTSIMA CHHTAKCHCA COOTBETCTBYIOIIETO S3bIKa MPOTPAMMHUPOBAHUS.

Buanl koMIIoHEeHTOB

[TockOMbKY KOMIIOHEHT KakK 3JEMEHT (U3WYECKOH pealn3alud MOJENU MpPEeACTaBiIsIeT
OTAENbHBIH MOAYJIb KOJA, MHOTJAa €ro KOMMEHTHUPYIOT C YKa3aHHEM JOIOJHHUTEIbHbIX
rpadMUecKuX CHMBOJIOB, WILTIOCTPUPYIOIIUX KOHKPETHBIE 0COOEHHOCTH ero peanmuzanuu. CTporo
rOBOps, 3TU JIOMNOJHUTENIbHbIE O0O3HAYEHMs Uil NPUMEYaHUil He crneuuUIMpPOBAaHbI B A3bIKE
UML. OgHako MX HNpHUMEHEHHUE YIpPOIIaeT NOHMMAHUE AMArpaMMbl KOMIIOHEHTOB, CYIIECTBEHHO
MOBBIIIAS HAIVIAAHOCTh (U3NYECKOIro IpeiacTaBieHHs. HekoTopsle M3 TakMX OOLIEPUHSTHIX
0003HaYCHHH JIs1 KOMITOHEHTOB N300paskeHbI HIDKE (pHC. .2).

B si3p1ke UML BBIZIETISIFOT TPU BUJa KOMIIOHEHTOB.

e Bo-nepBbiX, KOMIOHEHThl Pa3BEPTHIBAHUSA, KOTOpPbIE OOECIEUMBAIOT HENOCPEICTBEHHOE
BBIMOJIHEHUE CUCTeMOM cBouX (yHKUMHA. TakuMu KOMIOHEHTaMH MOTYT OBITh
JTMHAMUYECKH TIO/IKIItoYaeMblie Ondnmoreku ¢ pacmupenuem dll (puc. 2, a), Web-crpanuibt
Ha sI3BIKE Pa3METKH TUIIEpTeKcTa ¢ pacmmpenueM html (puc. .2, 6) u dailnpl cpaBKH C
pacwupenuem blp (puc. 2, B).

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

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

pacmpenreM exe. OH1 0003HAYAFOTCSI OOBIIHBIM 00PA30M.
dialog . dil index.html context hip main.cpp

[ ixtsttimi o |

(a) (6) (8) n

Puc. 2. BapuanTsl rpaduueckoro n300paxeHusi KOMIIOHEHTOB Ha arpaMMe KOMIIOHEHTOB

Humepdpeiicot

Craenyronmm 5>JI€MEHTOM JAHarpaMMbl KOMIIOHEHTOB SIBISIOTCS HMHTepdelcel. B obmem
ciydae wuHTepdeiic Tpaduueck H300pakaeTcsl OKPYKHOCTBIO, KOTOpas COEIUHSAETCS C
KOMIIOHEHTOM OTpPE3KOM JIMHUHU 0e3 cTpenok (puc. 3, a). Ilpu stom ums unTtepdeiica, kotopoe
00s13aTeIbHO JOJKHO HAYMHATHCA C 3arjaBHOM OykBbl "[", 3amuchIBaeTCst psoM € OKPYKHOCTBIO.
CemaHTHYeCKH JTUHMS O3HAYaeT peasln3aluio naTepdeiica, a Hanmuune nHTepeiicoB y KOMIOHEHTa
03HAYaeT, YTO JaHHBIM KOMIOHEHT Peau3yeT COOTBETCTBYIOIIMM Habop MHTEep(dencoB.

P IDialog main.exe

{  manexe ( )

R

|Application
"uHTepdeic”
tDialog
IConnection
(@ (6}

Puc. 3. I'papuueckoe nzobpaskenue nuTepheicoB Ha quarpaMMe KOMIIOHEHTOB
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JlpyruM crmocoOoM MpencTaBieHus] HHTepdeiica Ha quarpaMMe KOMIIOHEHTOB SIBIISIETCS €T0
n300pakeHUE B BUJE NPSIMOYTOJbHHUKA Kjacca CO CTepeoTHrNoM "mHTepdeic" M BO3MOXKHBIMHU
CeKIUsMU aTpuOyToB U omepammii (puc. 3, 6). Kak mnpaBmio, 3TOT BapuaHT 00O3HAUCHUS
UCIIONIb3YETCS JUIsl MPEACTaBICHUS BHYTPEHHEW CTPYKTYphl MHTepdeiica, KOTopas MOXKET ObITh
BaYKHA JUJIS peaIu3alyuy.

IIpu pa3paboTke MPOrpaMMHBIX CHUCTEM HHTep(delichl 00ecrneynBaloT HE TOJBKO
COBMECTUMOCTb Pa3JIMYHBIX BEPCUH, HO U BO3MOXHOCTb BHOCUTbH CYIIECTBEHHbIE M3MEHEHUS B
OJIHU YacTH MPOTpaMMbl, HE U3MEHSS Ipyrue ee yacTu. Takum oOpa3om, Ha3HauUeHUE UHTephercoB
CYIIECTBEHHO IIUpe, YeM crenupukanus B3aUMOACHUCTBUS C TOJIH30BATEISIMH  CHCTEMBI
(axTepamu).

3asucumocmu

3aBUCUMOCTh HE SIBJISIETCS accOLMalued, a CIyXKHUT JUIsl MpeACTaBlIeHUS TOJIbKO (QakTa
HaJIM4Yus TAaKOM CBSA3M, KOTJa W3MEHEHUE OJHOI0 JIEMEHTAa MOJEIM OKa3bIBaeT BIMSHHUE WU
MPUBOJIUT K HM3MEHEHUIO IPYroro sjemMeHTa mojenu. OTHoIIeHHE 3aBUCUMOCTU Ha AHarpaMmme
KOMIIOHEHTOB HM300pa’kaeTcs IyHKTHPHOW JMHHUEH CO CTPENKOH, HAampaBJICHHOW OT KIMEHTa
(3aBUCUMOTO 3JIEMEHTAa) K UCTOYHUKY (HE3aBUCUMOMY 3JIEMEHTY).

3aBUCUMOCTM MOTYT OTpa)kaTh CBSI3M MOJyJiel MporpaMmbl Ha JTale KOMIWIILIUM U
reHepanuu OOBEKTHOrO Koja. B Jpyrom ciydyae 3aBUCHMOCTb MOXKET OTpaKaTh HaJU4YHE B
HE3aBHCUMOM KOMIIOHEHTE OIIMCaHUI KJIacCOB, KOTOPbIE UCIOJIb3YIOTCS B 3aBUCUMOM KOMIIOHEHTE
JUIS CO3JIaHUSl COOTBETCTBYIOIIMX OOBEKTOB. I[IpuMeHUTENbHO K [OuarpaMme KOMIIOHEHTOB
3aBHCUMOCTH MOTYT CBSI3bIBATh KOMIIOHEHTHI M UMIIOPTHPYEMBIE STHM KOMIIOHEHTOM HMHTEP(ENCHI,
a TaKKe pa3IMYHbIC BUIBI KOMIIOHEHTOB MEXy COOOH.

B nmnepBom ciydae pHCYIOT CTpEIKYy OT KOMIIOHEHTA-KJIMEHTAa K HMIIOPTUPYEMOMY
untepdeiicy (puc. 4). Hamuume Takol CTpeNKH O3HAYaeT, YTO KOMIIOHEHT HE pealnu3yeT
COOTBETCTBYIOIIUMN MHTEp(ENC, a UCIOJIb3YeT €ro B MPOIECCEe CBOETo BhINONHEHUA. [Ipuuem Ha
ATOW K€ JuarpaMMe MOKeT MPUCYTCTBOBAaTh W APYrol KOMIIOHEHT, KOTOPBIM peanu3yer 3TOT
untepdeiic. Tak, Hanpumep, H300paK€HHBIM HMXKEe (parMeHT AuarpaMMbl KOMIIOHEHTOB
IpeACcTaBiIsieT HH(GOPMAIMIO O TOM, 4YTO KOMIIOHEHT C MMEHeM '"main.exe" 3aBUCHUT OT
umnoprtupyemoro unrepdeiica I Dialog, koTopslii, B CBOIO 04epesb, pean3yeTcsi KOMIIOHEHTOM C
uMeHeM "image.java'. J{7s BTOpOro KOMIHOHEHTA 3TOT k€ MHTep(ENc ABISIETCS IKCIIOPTHPYEMBIM.

| main. exe image jeva
: iDialog

OMNRUBHUE 338UCUMOCITY OMHOWGHUE PBaNUIaUVY
Puc. 4. chaFMCHT AuarpaMmMbl KOMIIOHCHTOB C OTHOIICHHUEM 3aBUCUMOCTHU
prrl/IM CJIyda€M OTHOIOCHHA 3aBUCUMOCTH Ha AUarpaMmMe KOMIIOHCHTOB ABJIACTCA
OTHOIICHHUEC MCKAY pa3JIMYHbIMU BUIaMH KOMIIOHCHTOB (pI/IC 5) Hanuuue HO,[IO6HOI7I 3aBUCHUMOCTH
O3Ha4acT, 4YTO BHCCCHUC N3MCHCHUU B HUCXOAHBIC TCEKCTBI IIporpaMm HWJIKM JTUHAMHYCCKUC
OMOIMOTEKH NOpUBOAUT K HU3MCHCHHAM CaMOI'0 KOMIIOHCHTA. HpI/I OTOM XapakTep U3MEHEHMI
MOJKET OBITH OTMEYECH JOIIOJTHUTCIIBHO.
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index.html contaxt.nip

main exe

dialog.dil

Puc. 5. I'padmdeckoe n300paxeHre OTHOIICHHS 3aBUCIMOCTH MEXTy KOMITOHEHTaMH

Hakownerr, Ha quarpaMMe KOMIIOHEHTOB MOT'YT ObITh MPECTABICHBI OTHOIICHHS 3aBUCUMOCTH
MCXKAY KOMIIOHCHTaAMU W PCAJIM30BAHHBIMH B HHUX KJIaCCaMHU. Orta I/IH(bOpMaI_[I/ISI HUMECT BaAXHOC
3HAYEHHE JUIs1 0OECIEYCHUST COTTIAaCOBAHUS JIOTMYECKOTO U (PU3MYECKOro MPEACTAaBICHUH MOJEIH
cucreMsl. Pasymeercs, U3MEHEHUs B CTPYKTYpE ONMCAHUM KJIACCOB MOT'YT IIPUBECTH K U3MEHEHUIO
KOMITOHEeHTa. Hmke mpuBOAWTCS (DparMEeHT 3aBHCHMOCTH MOJOOHOTO poja, KOrja HEKOTOPBIM
KOMIIOHEHT 3aBHCHUT OT COOTBETCTBYIOIIUX KJIACCOB.

main exe
,.E T <

7 | B

g | ~
I

)

~ ~

- ~
=

[ Kna:l:_ A ! Lf\?cc_ﬁ ] l Y\;&\u‘,_a “

Puc. 6. Fpa(bnqecxoe I/1306pa)KCHI/Ie 3aBUCHUMOCTHU MCIKAY KOMIIOHCHTOM U KJIaCCaMU

CJ'IGJIYGT 3aMCTUTb, YTO B AAHHOM CJIyda€ U3 JUarpaMMbl KOMIIOHCHTOB HE CJICAYCT, 4YTO
KJIaCChl PCaJIM30BaHbl 3TUM KOMIIOHCHTOM. Ecnu Tpe6yeTc;1 MNOAYCPKHYTb, YTO HCKOTOpHﬁ
KOMITIOHCHT PpCaIM3yCT OTACIBHBIC KJIACChl, TO JJIiA 0003HaYeHHsT KOMITOHEHTA HCIIOJIB3YCTCA
pacmeeHHHﬁ CHUMBOJI IPAMOYT'OJIbHUKA. HpI/I 9TOM IMPAMOYT'OJIbHUK KOMIIOHCHTA JACJIUTCA HA OBC
CCKIIUHN FOpI/ISOHTaJII)HOfI JIMHUEH. BerHSISI CCKIMA CIYXHUT IJId 3allMCU MMCHU KOMIIOHCHTA, a
HWXXHAA CCKIUA - U YKa3aHUSA JOTIOJTHUTEIIHLHOMN I/IH(I)OpMaI_II/II/I (pI/IC 7)

system:.control di

L {BopciA=11.01)

peanuayar
Knacc_A
Knace_B
Knacc_B

Puc. 7.T'paduueckoe u3z00pakeHHEe KOMIOHEHTA C JOMOJHUTEIBHOM HHGOpMAIEH o
pean3yeMbIX UM Kiaccax

BHyTpu cuMBOJia KOMIIOHEHTa MOTYT H300paXkaTbCs JApYyrue 3JIEMEHThl TpapuuecKkon
HOTAIlUM, TaKWe KaK KIacchl (KOMIOHEHT YpPOBHS THUIA) WM OOBEKTHl (KOMIIOHEHT YpPOBHS
sK3eMITIsIpa). B 3TOM ciydae cHMBOJT KOMITOHEHTa N300paXkaeTcsi TAKUM 00pa3oM, 4TOOBI BMECTUTD
9TH JIOTIOJHUTENbHBIE CHMBOJIBI. Tak, Hampumep, M300paKEHHBIM HUXKE KOMIIOHEHT (puc. §)
SIBJIIETCS DK3EMILIIPOM U pean3yeT TPU OTEIbHBIX 0OBEKTa.
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| kouTpornep 1 Kowtponnep

Qwanor

AYT eHT UMKl [ovck
|

—

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

OOBEKTBI, KOTOpPBIC HAXOJATCS B OTACILHOM KOMIIOHEHTE-3K3EeMIUIIpe, H300paKaroTcs
BJIOXEHHBIMH B CHUMBOJ JIaHHOIO KOMIOHeHTa. IlogoOHas BIOXEHHOCTh 03HAYaeT, 4YTO
BBINTOJIHEHUE KOMITOHEHTA BJICYET BBHIMOJIHEHUE COOTBETCTBYIOUIMX OOBEKTOB. [Ipyrumu cioBamu,
CYIIECTBOBAaHME KOMIIOHEHTa B TEUEHHE BPEMEHHM HCIOJIHEHUS NPOrpaMMbl 00eCHeunBaeT
CYLIECTBOBAHME, & BOBMOXHO, U JJOCTYII BCEX BJIOKEHHBIX B HETO 00beKTOB. UTO KacaeTcs qocTyna
K O3TUM OOBEKTaM, TO OH MOXET OBITh [JOIMOJHHUTEIbHO CHEHU(PUIUPOBAH C MOMOILILIO
KBaHTU(HUKATOPOB BHIMNMOCTH, TIOJOOHO BHIUMOCTH makeToB. ColepKaTeabHBI CMBICI
BUJMMOCTH MOKET OTIMYAThCS U1 PA3JIMYHBIX BU/IOB TAKETOB.

PazpaboTka amarpaMmbl KOMIIOHEHTOB IPEAIONaraeT MCIIONb30BaHUE MH(POPMALUU KaK O
JIOTHYECKOM IMPEJCTABICHUM MOJIIIM CHCTEMbI, Tak M 00 OCOOEHHOCTIX ee (u3nuecKoil
peamu3anun. Jlo Hayana pa3pabOTKH HEOOXOAWMO MPHUHATH PEHICHUS O BHIOOPE BBHIYMCIHUTEIBHBIX
w1aTopM U ONEpPALMOHHBIX CHCTEM, Ha KOTOPBIX NPEAINOJaraeTcsl pealu30BbIBaTh CUCTEMY, a
TaKXe 0 BHIOOPE KOHKPETHBIX 0a3 JaHHBIX U S3BIKOB MTPOrPaMMHUPOBAHUSI.

[Tocne 3TOro MOXHO HPUCTYNaTh K OOLIEH CTPYKTypHU3allMW AMarpaMMbl KOMIIOHEHTOB. B
MIEPBYIO OYepe/b, HEOOXOAUMO PEIINTh, U3 KaKUX (U3NUECKUX dacTted (¢ailioB) OyaeT cocTosTh
nporpaMMHasi cucreMa. Ha sToMm srtame cienyer oOpaTuTh BHUMAaHHE Ha TaKyl peaU3alvio
CHCTEMBI, KOTOpas obecrneunBana Obl HE TOJIBKO BO3MOXHOCTh TOBTOPHOI'O MCIOJIb30BAaHUS KOJa 32
CUeT PALMOHAIBHOM JEKOMIIO3UIIMM KOMIIOHEHTOB, HO M CO3JaHME OOBEKTOB TOJIBKO MIpU HUX
HEO0OXOJIUMOCTH.

[Tocne o6meit crpykTypuzanuu (HU3UIECKOTO TPEACTABICHUS] CHCTEMBl HEO0OXOIUMO
JONOJTHUTh MOJeNb HMHTepdeiicaMu U cxemamu 0a3bl gaHHBIX. [Ipu pa3paboTke uHTepdeiicoB
cienyer oOpallath BHUMaHUE Ha COIVIACOBaHHWE (CTHIKOBKY) pa3jMYHBIX YacTed MPOrpaMMHOM
cucTteMbl. BkitoueHne B MoJiesib cXxeMbl 0a3bl JaHHBIX MPEAINOoJaraeT Crennu(UKaueo OTAeIbHbIX
TaOJIUI] M YCTAaHOBJIEHUE HH()OPMAIITMOHHBIX CBA3EH MEXIAY TaOIUIIaMHU.

Hakonen, 3aBepmiaroluii 3Tanm  I[OCTPOCHMSI JHMAarpaMMbl KOMIIOHEHTOB  CBSI3aH C
YCTAaHOBJICHHMEM WM HAHECEHHEM Ha JAMarpaMMmy B3aMMOCBS3€M MeXJy KOMIIOHEHTaMH, a TakKke
OTHOIIECHUI peaJn3allii. OTH OTHOILIECHHUS IOJDKHBI WIFOCTPUPOBATH BCE BAXHEHILNE aCIEKThI
¢bu3nyeckoil peanuszali CUCTEMbI, HaYMHas ¢ OCOOCHHOCTEM KOMIWISILIMM HCXOJHBIX TEKCTOB
IIPOrpaMM M 3aKaH4YMBas MCIIOJHEHUEM OTJIEIbHBIX YaCTEW MPOrpaMMBbl HA ATAlle €€ BBIIOJIHEHNUS.
Jig  9Toil 1enM MOMKHO HCHOJb30BaTh PAa3IMyHbIE BHJBI TpadUuecKoro H300pa’keHus
KOMITOHEHTOB.

JluarpaMma KOMIIOHEHTOB, KakK IpaBWJIO, pa3padaTbIBae€TCsi COBMECTHO C JAMAarpaMMoOi
pa3BepThIBaHUS, Ha KOTOPOM mpencTaBiseTcss HHPopMamus o (QU3NYECKOM pa3MeleHUH
KOMIIOHEHTOB TPOTPaMMHON CHCTEMBbI IO €€ OTAENbHbIM y31aM. OcCOOEeHHOCTH MOCTPOEHUS
JMarpaMMbl pa3BepTHIBaHUS OyIyT PACCMOTPEHBI B CIIEAYIOIICH II1aBe.

Ilopsinok BbINOJTHEHHS PA0OTHI:
1. V3yuuTh TEOpETUUYECKYIO HH(POPMAIIHIO.
2. Ha ocHoBe mUpHBEIEHHBIX MPUMEPOB PACCMOTPETh OCHOBHBIC MPUHIIUIBI TOCTPOSHUS
JrarpaMMbl KOMITOHCHTOB.
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3. Ilo BapuaHTy 3aJaHHsl TOCTPOHMTH JHAarpaMMy KOMIIOHEHTOB JJIsI COOTBETCTBYIOLICH
MH(POPMAITMOHHON CHCTEMBI.

4. B >1eKTpOHHOM BHJIe 0)OPMUTE KPATKHI OTUET O BBHIIOJIHEHHOW padoTe.

5. Cnarpb BBINOJHEHHYIO pa0boOTYy.

®opma npeacraBiaeHus pe3yJabTara:
[TocTpoeHHbIe qUarpaMMBl, OTYET O paboTe.

Kpurepun onenkmn:

OT1inyHO - paboTa BBIMOIHEHA MOJIHOCTHIO, 0€3 OINOOK, C/IENaH U CAaH OTYeT.

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

Y 10BIETBOPUTENHHO - pab0Ta BBIOJHEHA HE MOJHOCTHIO, CO HE3HAYUTEIbHBIMH OIIMOKaMU
WJIM HETOYHOCTSIMU, OTUET HE C/IEJIaH WUJIU C/IeJIaH YaCTHUYHO.

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

Heab: 03HAKOMUTHCA C METO0JIOTUENH MOJICTUPOBAHUS JUArpPaAMMbl MIOTOKOB JAHHBIX U Ha
ocHoBe a361ka UML

Bbinosinus padory, Bel Oynere:

ymemp:

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

- POBOJUTH AHATIN3 MIPEIMETHON 00IacTH;

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

- MPOEKTUPOBATh U Pa3pabaThIBaTh CUCTEMY IO 33JaHHBIM TPEOOBAHUSAM U CIICIIU( UKAITUSIM.

- UCTIOJIb30BaTh MeTotooruio s3eika UML niis MogenrpoBanust 1uarpaMmsbl MOTOKOB.

MarepunanbHoe obecrnieyeHue:
[TepcoHanbHBIN KOMITBIOTED
3aganue:
1. O3HaKOMHTBHCS C TECOPETHUECKUM MaTEPHUATIOM.
2. O3HaKOMHTBCS C METOIOJIOTHEN MOCTPOSHHS JUArpaMMbl IOTOKOB JJAHHBIX
3. BhBINONHUTE OCTPOCHUE AUATPAMMBI TOTOKOB JIaHHBIX.
4. Cpnaiite BBIIIOJTHEHHYIO paloTy.

Kpartkue TeopeTruyeckne cBeleHUs:

Mopnens cuctembl B JAMarpaMMe IOTOKOB JAHHBIX IIPEJCTABIIAETCS B BUAE HEKOTOPOM
MH(OPMALIMOHHONW MOJENH, OCHOBHBIMH KOMIIOHEHTaMH KOTOPOM SIBJISIOTCS Pa3lMYHBbIE MMOTOKU
JaHHBIX, KOTOpBIE MEPEeHOCAT WH(POpPMAIMIO OT OAHOM moAcHcTeMBbl K apyroi. Kaxkmas wus
MOJICKCTEM BBIMIOJIHSAET OMpPEJIEIICHHBIE MPEo0Pa30BaHMsI BXOJIHOTO IMOTOKA JAHHBIX M IepenaeT
pe3ynbTaThl 00paboTKH MH(OPMALIMU B BUE TOTOKOB JAHHBIX JUIS IPYTHX MOJICUCTEM.

OCHOBHBIMU KOMITIOHEHTaMH AUArpaMM MOTOKOB JaHHBIX SIBIISIOTCS:

1. BHemIHUE CyIIHOCTH

2. HaKOMWTENH JAHHBIX WM XpaHWIHIIA
3. mporiecch

4. TIOTOKU JaHHBIX

5. CHCTEMBI/TIOICUCTEMBI

BHemHss CymHOCTh MpencTaBiIsieT co00M MaTepuanbHBIH OOBEKT WM (PU3NYECKOE JIUIIO,
KOTOpbIE€ MOTYT BBICTYNaTh B KaueCTBE MCTOYHMKA WJIM NMpUEeMHUKa MHpopMmanuu. OmnpeneneHue
HEKOTOPOTr0 OOBEKTa WM CHUCTEMBl B KayeCTBE BHEIIHEW CYIIHOCTH HE SBISETCS CTPOTO
(¢uKcupoBaHHBIM. XOTS BHEIIHSSA CYIIHOCTh HAXOAMTCA 3a IpEeaMy TPaHUIl paccMaTpuBaeMoil
CUCTEMBI, B TIpollecce MalbHEHIero aHaln3a HEKOTOPbIE BHEIIHWE CYIIHOCTH MOTYT OBITh
MepEeHeCceHbl BHYTPb JAMAarpaMMbl Mojenu cucteMbl. C Apyroil CTOPOHBI, OTHAEIbHBIE MPOIECCHI
MOTYT OBITH BBIHECEHBI 3a MpPENENbl JAMarpaMMbl M TPEACTABICHBl KAaK BHEIIHHUE CYIHOCTH.
[IpuMepamMu BHEIIHUX CYIIHOCTEM MOTYT CIY>KUTh: KJIMEHTbl OPraHU3allii, 3aKa3unuKH, IepCcoHal,
MOCTaBUIUKH.

Bremssis cymHocTs 0003HaUaeTCst MPSMOYTOJIBHUKOM € TE€HBIO (pHC. 2.15), BHYTpHU KOTOPOTO
yKa3bpiBaeTcsi ee uMda. llpy 3TOM B KayecTBE HMEHHM PEKOMEHAYETCS HCIOJIb30BaTh
CYLIECTBUTENILHOE B HMEHHUTEIBbHOM Iajieke. VHOrna BHEIIHIO CYIIHOCTh HAa3bIBAIOT TaKkKe
TEPMUHATOPOM.

MMA

BHELUHEW CYLIHOCTH

Puc. 1 M300pakeHre BHEIIHEH CYIIIHOCTH Ha AUarpaMMe MOTOKOB JaHHBIX
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Hakonurenb MaHHBIX WIM XpaHWJIMILE MPEACTABISAECT COO0H abCTpaKTHOE YCTPOMCTBO WU
croco0 XpaHeHMs HHPOpMaluy, IepeMelmaeMol Mexay npoueccamu. llpeamosaraercs, 4rto
JTaHHbIE MOXKHO B JIFOOOH MOMEHT MOMECTHTH B HAKOIMTENb M Yepe3 HEKOTOpPOE BpEeMs U3BJICUb,
npuyeM (Qu3nYecKue CrocoObl MOMELIEHUS U U3BJICUEHUs JaHHBIX MOTYT OBbITh NPOU3BOJIBHBIMH.
Haxonurenb 1aHHBIX MOXET OBITh (PU3MYECKH Pean30BaH pa3IMYHBIMHU CrIoco0amu, HO Hauboee
4acTO MPEAINoNaraeTcsi €ro peaausauus B JJIEKTPOHHOM BHUAEC Ha MAarHUTHBIX HOCHUTEISX.
Haxonurenb JaHHBIX Ha JuUarpaMMe MOTOKOB JaHHBIX W300paskaeTcs MPSIMOYTOJIBHUKOM C JIBYMS
nonsmu (puc. 2). IlepBoe nose CyKUT A yKa3aHUs HOMepa WM WIEHTU(UKATOpa HAKOMUTENs,
KOTOpBI HauumHaercsi ¢ OykBbl "D". Bropoe mone ciayxut g ykazaHuss uMmeHu. [Ipu stom B
KauecTBE MMEHM HAKOIMTEIS PEKOMEHIYETCS HCIOJIb30BaTh CYIIECTBUTEIBHOE, KOTOPOE
XapaKTepu3yeT Croco0 XpaHEHUs] COOTBETCTBYIOIIEH NWH(POPMAIIHH.

Mane Homepa |~ | MNone MMEHW HAKONWTENA
—/
HaKonuTenA

Puc. 2 N300paxxeHne HaKonuTeNs Ha JuarpaMMme MOTOKOB JaHHBIX

[Tpouecc mpezacraBiseT co0OW COBOKYITHOCTH OIEpalMii MO TPeoOpa30BaHUIO BXOIHBIX
MIOTOKOB JJAHHBIX B BBIXOJHBIE B COOTBETCTBHUHU C ONPECICHHBIM aJTOPUTMOM HITU TIPABUIIOM. XOTS
¢u3MUecCKH TpoLecc MOXET OBITh pealn30BaH Pa3IMYHBIMU crioco0amu, Hambolee YacTo
HOoJjpa3yMeBaeTCsl MporpaMMHas peasn3anus npouecca. I[Ipornecc Ha auarpaMme MOTOKOB JAaHHBIX
n300paxkaeTcs MPSIMOYTOJILHUKOM C 3aKpYIJICHHBIMHU BepIIMHaMu (puc. 3), pa3aeieHHbIM Ha TpH
CeKIIMM WM TIOJs TOPWU3OHTAJIbHBIMH JIMHUsAMH. [lome HoMepa mporecca CIyXHT IS
uaeHTH(UKAIMU TToceHero. B cpepnem mose ykaspiBaeTcs UMs mporecca. B kadecTtBe mMeHH
PEKOMEHJIOBAaHO  HCIIOJIB30BaTh IJIaroJl B HEONpEAeNeHHOH ¢opMe ¢ HEOOXOANMBIMU
nononHeHusAMH. HibkHee moe coep KT ykazaHue Ha Croco0d (hPM3N4ecKol peai3anny rmporecca.

Mone Homepa npouecca

Mone umenn npouecca

Mone umeHu pusnyeckoi
peanusaluu npouecca

Puc. 3 M3o06paxeHune npolecca Ha uarpaMMe OTOKOB JTaHHBIX

NupopmaninonHass MOJENIb CUCTEMBI CTPOUTCS KaK HEKOTOpas Mepapxuueckas Cxema B BUJE
TaK Ha3bIBAEMOW KOHTEKCTHOW AMarpaMMbl, Ha KOTOPOM MCXOJIHAs MOJENb IOCIEA0BaTEIbHO
IPEJCTaBIACTCd B BHJE MOJENM IOJCHCTEM COOTBETCTBYIOIIUX IPOLIECCOB IPeoOpa3oBaHUs
naHHbIX. [Ipu 3TOM nojcucTemMa UM cucTeMa Ha KOHTeKcTHOM nuarpamMme DFD uzo0paxaercs Tak
’Ke, KaK U TPOIIECcC — IPSIMOYTOJIbHUKOM C 3aKpYTJICHHBIMU BepIIUHAMU (puc. 4).

Mone HOoMepa NoACHCTEMEI

Mone uMmeHu NoACUCTEMEI

Mone MMEHW NPOEKTUPOBLLMKA

nogcUCTemMel
. /

Puc. 4. 300paxeHue 1MoiCUCTEMBI Ha THarpaMMe MOTOKOB JJAHHBIX

[ToTox maHHBIX OMpeAesieT Ka4eCTBEHHBIN XapakTep WH(pOpMaluH, MepeaaBacMoil depes
HEKOTOpOE COEIMHEHHE OT HUCTOYHHMKA K TPUEMHHMKY. PealbHBIi IMOTOK JaHHBIX MOXET
MepeaaBaThCsl IO CETH MEXIy IBYMsS KOMIBIOTEpAMH WIIM JIIOOBIM JIPYTHM  CHOCOOOM,
JIOMYCKAOIIM U3BJICUEHHE JTAHHBIX M UX BOCCTaHOBIIEHHE B TpeOyeMoM ¢opmare. [ToTok gaHHBIX
Ha JuarpamMme u3oOpakaeTcsi JIMHUEH CO CTPEJIKOW Ha OJHOM M3 €€ KOHIIOB, IPU ATOM CTpeiKa
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MOKA3bIBACT HANPABIICHUE MOTOKA NaHHBIX. KaXKplil MOTOK JAHHBIX NMEET CBOE COOCTBEHHOE MM,
OTpakarolllee ero CoAepKaHue.

Takum 00pazom, HHPOPMALMOHHAS MOJEIb CHCTEMBI CTPOUTCS B BHJE JHArPaMM IMOTOKOB
JaHHBIX, KOTOpbIE rpapUUecKH MPEJICTaBISIOTCS C HCIOIb30BAaHUEM COOTBETCTBYIOIIEH CHCTEMBI
obo3HaueHuii. B kauecTBe mpumepa pacCMOTPUM YIPOLICHHYIO MOJEIbh Mpolecca MOITY4EeHUs
HEKOTOPOM CyMMBbl HaJUYHBIMH TI0 KpPEOUTHOM KapTOuKe KJIMEeHTOM OaHka. BremHumun
CYIIHOCTSIMU JaHHOTO MPUMEpA SBISIOTCS KIMEHT 0aHKa U, BO3MOXKHO, CIy)Kaliii 0aHKa, KOTOPBII
KOHTPOJMPYET IMpolecc OOCHyKHMBaHUSA KIMEHTOB. Hakomurtenem MaHHBIX MOXET ObITH 0aza
JaHHBIX O COCTOSIHUM CYETOB OTAENBHBIX KJIMEHTOB O0aHka. OTAeIbHbIC TOTOKH JAaHHBIX OTPAXKAIOT
XapakTtep mnepeaaBaeMoil uHGoOpManuU, HEOOXOAMMOHM Il OOCITy)KMBaHMS KIMeHTa OaHKa.
CooTBeTCTBYIOIIAsE MO/IETh IS JaHHOTO TIpUMepa MOKET OBITh MPEICTaBlICHa B BHJIE TUArPaMMBI

IIOTOKOB JJaHHBIX (pHC. 5).
NaHHEE 0 KpeaUTHOR
KApTONKS
YATEHTS 11

Coobuwenme o sslnave
CYMM HAMMIHEMMN

Kanenr
Bauka

Chywauimh

Cymma Mporokon oo

HAMUHBIMK obcnymu-
Buiaats xanenty BannA
CyMMy

HEANNHBIMI

TepMunan banka
(Bankomar)

3anpoc 0 COCTOAHMM Dawnwie no
TEKywero cyera TEKywleMy cueTy
KNHeHRa KAMENTa

| 0 I Baza AaHHRIX CYRTOR

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

ITopsinok BbINoJIHeHUs padoThI:

N3yuuts TeOpeTHuecKkyro HHGOPMAIIHIO.

2. Ha ocHOBe mNpuUBEAEHHBIX NPUMEPOB PACCMOTPETh OCHOBHBIE MPUHIMIBI MOCTPOCHHS

JFarpaMMbl TIOTOKOB.

3. Ilo BapmaHTy 3afaHMs TIOCTPOMTH JUArpaMMy T[OTOKOB JUIsI COOTBETCTBYIOLICH
MH(OPMALIMOHHON CUCTEMBI.

B snextpoHHOM BHie 0hopMuUTE KpaTKUIl OTUET O BHIIOJHEHHOM padorTe.

CraTh BBINOJIHEHHYIO padoTy.

=

ok~

®opma npeacraBiaeHus pe3yJbTara:
[TocTpoeHHbIe qUarpaMMBl, OTYET O paboTe.

Kpurtepun onenkmn:

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

Xopommo - paboTa BBHIMOJIHEHA TMOJHOCTHIO, C HE3HAYUTENbHBIMU OMIMOKAMH WM
HETOYHOCTSMH, CJENIaH U CIaH OTYET.

Y IOBNETBOPUTENHHO - paboTa BBIMIOJIIHEHA HE MOJHOCTHIO, CO HE3HAUUTEIHHBIMU OITUOKAMU
WJIA HETOYHOCTSAMH, OTUET HE CJIEJIaH WIIM ClIeJIaH YaCTHYHO.

HeynoBneTBoputensHO - paboTa HE BBIMOITHEHA.
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Tema 5.2.2. Pa3padoTka n Mmoandukanus HHGOPMALMOHHBIX CHCTEM
JlaGopaTopnasi pa6ora Ne 6 O60ocHOBaHMe BLIOOPA TEXHUYECKUX CPEJICTB.

Ienb: 03HAKOMUTHCSI C OCHOBHBIMH ITPUHIMIIAMU BbIOOpA TEXHUUECKHUX CPENCTB B IIPOLIECCE
MIPOEKTUPOBAHUSI UHPOPMAILIMOHHOM CHCTEMBbI;, HAYYUTHCS OCYIIECTBISITH OOOCHOBAHHUE U BHIOOD
TEXHUYECKUX CPECTB

Beinosinus patdory, Bel Oyaere:

ymemb:

- IPOBOJIUTH aHAJIN3 MIPEIMETHOM 001acTH;

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

KOHTEKCTE;

- OCYILECTBJIATH BBIOOP MOJEIH U CPEACTBA OCTPOCHUS UHPOPMALIMOHHOM CUCTEMBI,

- OCYIIECTBIIATH BBIOOP TEXHUYECKHX CPEACTB AJIsi paObOTHI MPOTPaMMHOTO 00ECTICUECHHUS

- B3aUMOJEHUCTBOBATh C KOJIJIETaMH, PYKOBOJCTBOM, KJIMEHTaMHU B XO/€ MpodeccCHOHaTbHON

NeSITENIbHOCTH;

- IOHUMATh TPeOOBaHUS U ONPAB/BIBATH OKUIAaHUS KIIMEHTOB/paboToaTeNs

MarepunanbHoe obecrnieyeHue:

[TepcoHanbHBIN KOMITBIOTED
3aganue:
1. O3HaKOMHTBCS C TEOPETUYECKUM MATEPHATIOM.
2. PaccmoTtperts 3a1aHue, COCTaBUTH ONMCAHUE MTPEIMETHOM 00acTu
3. Cozpath JOKYMEHT OOOCHOBAaHHUSI BBIOOpPA TEXHHUYECKUX CPEACTB HO KOHKPETHOMY
3aJIaHUIO.
4. CpaiiTe BBIIIOTHEHHYIO PaboTYy.

Kparkue Teopernyeckue cBeieHUS:

OO0u1yto CTpyKTYypy MHGOPMAIMOHHON CHUCTEMBI MOYKHO PacCMaTpHUBaTh KaK COBOKYITHOCTh
00ecneurBaOIINX MOJCUCTEM: TEXHUUECKON U MPOrpaMMHOI.

Texnuveckoe odecneyeHne - TO KOMIIJIEKC TEXHUUECKUX CPEICTB, MPEJHA3HAYECHHBIX IS
SKCIUTyaTaluu HMHGOpMalMOHHONW cucTteMbl. OCHOBHAsl CIIO)KHOCTh IpPH BBIOOpE TEXHUYECKOIO
o0ecre4yeHus - 3TO TO, YTO CYIIECTBYET LeNbIH Psii IPSAMBIX U OOpaTHBIX CBA3EH MEXIY CUCTEMaMU
TEXHUYECKOTO U TEXHOJOTMYECKOro oOecreyeHusl. TO MPOSBISETCS Kak BO BIMSHUM KOMILIEKCA
anmnapaTHO-IIPOTPAMMHBIX CPEACTB Ha IPOEKTHUPYEMbIH TEXHOJOTHYECKMM IpOLECC, TaK U B
00paTHOM BJIMSIHMM TEXHOJIOTMYECKOIo Ipoliecca Ha annapaTHo-IporpaMMHOe o0ecrieueHue.

Taxoxe Ha BHIOOP KOMIUIEKCA TEXHUUECKUX CPEJCTB pa3padOTaHHON CHCTEMBbl BIMSET HAabop
(GyHKIMI, KOTOpBIE JOJIKHA PEaTU30BbIBaTh CUCTEMA M METOJbl XpaHeHHUs] MHPOpMaluu. Y4ecThb
BCE XapaKTEPUCTUKHU NPH BHIOOpE TEXHMYECKUX CPEICTB MPAKTUUYECKU HEBO3MOKHO. O/HAKO Ha
OCHOBE aHajau3a 3ajlay, aJrOpUTMOB HUX pEIIEHUs, BXOJHBIX MNOTOKOB HMH(OpPMAIMH MOXKHO
orpeneNiuTh TpeOoBaHMA K HAOOpYy OCHOBHBIX TE€XHHYECKMX XapaKTEPUCTHK, OOECIEeUMBAIOLIMX
9KCIUTyaTalUI0 CUCTEMBI, U B JAIIbHEHUIIIEM COCTaBUTh MEPEUeHb TEXHUUECKUX CPEJICTB.

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

Cpenu GakTOpoB, BIUSIONIMX HAa BEIOOP TEXHUUYECKOTO 0OECIIEYEHHUS, MOYKHO BBIJICIUTh:

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

2. CocTaB TEXHOJIOTMYECKHUX OMNEpaluii  BBOJA/BBIBOJa JAaHHBIX  (MCTOJIB30BaHUE
CKaHHUPYIOLIUX YCTPOICTB, CIEl. 1aTYNKOB, Tpa(onocTponTesei, pa3IMuHbIX IPHUBOIOB).

3. AnnapatHble TpeOOBaHUS UCIOIB3YEMOIO IPOrPAMMHOT0 OOECTIeUEHUSI.

4.OproHomuueckue TpeOoBaHMs (HampuMmep, paspelaromas CIoCOOHOCTh M 4acToTa
0OHOBIIEHUS N300paKEHHUST MOHUTOPA).
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5. DOxoHOMUYEcKHE (PaKTOPHI (OIOIKETHOE OTpaHMUEHHE HA 3aKYIKY TEXHHUKH).

6. Texnonoruvyeckue TpedoBaHus k moanaepxke padotsl ¢ JIBC (mamumume b0 oTCyTCTBHE
CETEBBbIX KOHTPOJIEPOB, CTAHAAPT U TUI MOAIEPKUBAEMOI CETH).

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

Take cpean (axkTopoB i BbIOOpa TEXHHUYECKOTO OO0ECHEeUeHUs] CHCTEMBI MOYKHO
MEPEYUCIIUTD: CTOUMOCTh MPHOOPETEHUS TEXHUYECKUX CPEICTB; CTOMMOCTb HCIOJB30BaHUS
TEXHUYECKHUX CPEJICTB; HA/ICKHOCTh TEXHUYECKHX CPEACTB U CPOK CIIYKOBI; yIOOCTBO KOMILIEKCA
TEXHUYECKUX CPEJCTB; MPOU3BOAUTEIbHOCTD U ObicTpoaeiicTBue KTC u npyrue.

Ilopsinok BbINOJIHEHUs padOTHI:

1. V3y4uTh TEOPETUUYECKYIO HH(POPMAIIHIO.
2. CocTaBUTh JOKyMEHT OOOCHOBAaHMSA M BBIOOPAa TEXHUYECKHX CPEICTB JUISl IKCILTyaTalluu
MH(OPMALIMOHHON CUCTEMBI IO KOHKPETHOMY 3a/1aHUI0.
3. CTpyKTypa U COCTaB JOKYMEHTA!
1) TlonHOE HAMMEHOBAHUE CUCTEMBI.
2) llenu n Ha3HAYCHHE CHCTEMBI.
- B nensax onmcath OCHOBHBIE I1€NIH, KOTOPBIE JOJKHBI OBITH JOCTUTHYTHI B IpoOIiecce
OKCILTyaTaI[l CUCTEMBI.
- B Ha3HaueHuU cUCTEMBI MPEJCTABUThH MEPEUCHb PEIIaeMbIX 3a7au.
3) CrpykTypa KOMIUIEKCA TEXHUYECKUX CPEIICTB.
- Onucatb OCHOBHBIE PUHIUIIBI PAOOTHI CUCTEMBI, KOTOPBHIE COCTABIISAIOT TEXHUYECKYIO
OCHOBY €€ IKCILTyaTaIiH.
- CocTaBUTh NepeueHb TEXHUYECKHUX CPEACTB, oOecrneunBaromux (yHKIHOHUPOBAHUE
CHCTEMBI.
4) OmnucaHue CpPeCTB BBIYUCIUTEIBHON TEXHHKH C YKa3aHHMEM Ha3HA4YeHHsS U 0a30BBIX
TEXHUYECKHUX XapaKTEPUCTHK.
OueHuTh XapaKTepUCTUKU M CIIeNaTh BBHIOOP CPEACTB BBIYUCIUTEILHON TEXHUKHU, a
TaKXKe anmnapaTypbl epeiayd JaHHbIX. [Ipy OlleHKe yYUTHIBATh Cileayromue pakTopor:
- COOTBETCTBHE OOOpYyIOBaHUS TpPEeOOBAaHUSAM, TPEIbABIIEMBIM CHUCTEMOH K
TEXHUYECKUM U TMIPOTPaMMHBIM CPEJICTBAM;
- CTOMMOCTb O00OpYJIOBaHHUS, HAJMUME TEXHUUYECKOW MOJAEP)KKH, HAJIMYME Ha pBIHKE
CHEIMAIUCTOB C HEOOXOJMMBIM YpOBHEM KBalu(UKaLMM Uil  OOCIy>KUBaHUS
o0opynoBaHus
B snexTpoHHOM BHie 0POPMHUTE KPAaTKUI OTUET O BHIMOJIHEHHON paboTe.
4. Cnatb BBINOJIHEHHYIO paboTy.

®opma npeacTaBiaeHus pe3yJabTara:
Boinonnennas pabota, oTyeT o padore.

Kputepun onenkn:

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

Xopomo - aHamu3 MpeIMETHON o00JacTH 10 3aJaHHuI0 CHEeNaH MpaBHWIBHO WIH C
HC3HAYUTCIBbHBIMH HCETOYHOCTAMHU, IOOKYMCHT 000CHOBaHUS H BI)I60pa TEXHUYCCKHUX CPEACTB
BBINOJIHEH 110 MpaBWiIaM, 3alOJIHEH HE IMOJIHOCTHIO, OPOPMIIEH TPaMOTHO, YYTEHBI BCE pa3zeibl
JOKyMEHTa, padoTa c1aHa NPenoaaBaTeto

VY 10BIE€TBOPUTENBHO - aHAINW3 TMPEIMETHOM 00]acTH MO 3aJaHUI0 C/AelaH C OMMOKaMmH,
JOKYMCHT 000CHOBaHUSA U BI)I60pa TEXHUYCCKHUX CPCIACTB BBINIOJHCH HE I10 IIpaBUjIaM, 3aIll0JIHCH HE
MOJTHOCTBIO, O(OpMIIEH Oe3rpaMOTHO, YYTE€Hbl HE BCE pa3leNbl JOKyMeHTa, paboTa ciaHa
IIPEIO/IaBaTEeIIIo.

HeynosneTBopurenbHO - paboTa He BBIITOJHEHA.
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JlabopaTopHas padora Ne 7 CTOMMOCTHASI OLIEHKA MPOEKTAa
I_[e.m,: O3HAKOMHUTLCA C OCHOBHBIMH IIPpUHIHUIIAMU CTOUMOCTHOM OLICHKHU ITPOCKTOB.

Boinosinus padorty, Bel Oynere:

ymemp:

- POBOJIUTH AHATIN3 MIPEIMETHON 00IacTH;

- pacno3HaBaTh 3ajadyy W/wid MpoOieMy B Mpo(ecCHOHAIbHOM W/WIA COIHATIBHOM
KOHTEKCTE;

- IPUMEHSATH 3HAHUS 10 (UHAHCOBOM TPAMOTHOCTH ISl MPO(PeCCHOHAIBHOM 1eATENbHOCTH;

- BBISIBJIATh JOCTOMHCTBA U HEAOCTATKH KOMMEPYECKOU UIEH;

- B3aMMOJICCTBOBATh C KOJUIETaMH, PYKOBOJCTBOM, KIIMEHTaMHU B X0jie MpodeccruoHalIbHOI
JEATEIIbHOCTH;

- IOHUMAaTh TPEOOBaHUS U OINPAB/ABIBATH OKUAAHUS KIIMEHTOB/paboToAaTens

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

Kparkue Teopernyeckue cBeieHUA:

O1eHKa MPOEKTa MOXKET BBIIOJIHATHCS C PA3IMYHBIMU LIETSIMMU:

- IPUHATHS PELIEHUS O 11ETIeCO00Pa3HOCTH MPOEKTA;

- CpaBHEHUS BapUaHTOB CUCTEM B IIpoliecce BbIOOPa;

- IPOBEICHUS IEPETOBOPOB O CTOMMOCTH MPOEKTA;

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

- KOHTPOJISl (PaKTUYECKUX PACXO0JIOB Ha MPOEKT aBTOMATH3aLUH.

OneHka NpPOEKTa MOXET BBIMOJHATECS B HECKOJBKUX HANpaBlICHUSX: KIMEHTaMH,
MOCTABIIMKAMH PEHICHUI 1 NHBECTOPAMH.

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

VYnpaBieHHe CTOMMOCTBIO TIPOEKTa OOBEJUHAET TMPOLECCHl, BBINOJHAEMBIE B XOJ€
IUTAaHUPOBaHMs, pa3paboTKM Oro/pkeTa U KOHTPOJIMPOBAHMSA 3aTpaT M oOecreyuBarouiue
3aBeplleHHEe NMPOEKTa B paMKax yTBepxkJIeHHoro OromkeTa. K nmpoueccam yrnpaBieHUs: CTOUMOCTBIO
OTHOCSITCSL:

- CTOMMOCTHAs OLIEHKa — OIpe/ieJIeHue IPUMEPHON CTOMMOCTH PeCypcoB, HEOOXOAUMBIX ISt
BBITIOJIHEHUS OTIepaIiid IPOCKTa;

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

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

CroumocTHass OLIEHKa - O3TO MPOLECC YCTAHOBJIEHUS CTOMMOCTH PECypCOB IIPOEKTa,
OCHOBaHHBIM Ha ONpENENEeHHbIX (pakTax W JOMyIIeHUsX. [ onpeneneHuss CTOMMOCTHOW OIEHKHU
NpeXJIe BCEro He0OX0AUMO ONPEIEIUTh MaKeT ONepannii), JUIHTETFHOCTh ONepannii U TpedyeMble
pecypebl. Ilporecc omeHKHM W €ro pe3yiabTaT B 3HAUMUTEIbHOW CTENEHH 3aBUCAT OT TOYHOCTHU
OIMCaHM COJIEPKAHUA, KaueCTBa JOCTYIHOW HHPOPMAIIUH, OT CTAJAUU IPOEKTA.

Ha nponiecc cTouMOCTHOI OLIEHKH OKa3bIBAIOT BIUSHUE: BPEMsl, OTBEACHHOE JJIsl TPOBEICHUS
OLIEHMBAEeMOIl oOIlepaluy, ONBIT MEHeJKepa, MHCTPYMEHThl OICHMBAHUS, 33JaHHAs TOYHOCTb.
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O1eHKa CTOMMOCTH MTPOEKTa HAUMHAETCS Ha MPEMPOSKTHON cTaanu (0 3aKIF0OUCHUSI KOHTPAKTa) U
BBITIOJTHSIETCS] B TEYEHHE BCETO BPEMEHU BBIMIOJIHEHUSI TPOEKTA.

Brigensior ciaeayroiye OleHKH CTOMMOCTH

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

- KOHLENTyaJIbHas OLICHKA (TOYHOCTh KOHIIENITYaJIbHOM OLIEHKHM HAXOJIUTCS B MHTEpBaje (-
30%) - (+50%)).

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

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

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

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

CrouMocCTHasl OLIEHKa OOBIYHO BBIPAXKAETCA B €IMHMIIAX BAIIOTHI (JIOJUIAPHI, pyOJId U T. 1I.)
U1 00JIeryeHusl CpaBHEHHUS TPOEKTOB U OIepaluii BHYTPU MPOEKTA.

CTOMMOCTP TUJIAHOBBIX OTEPALM OIICHUBAETCA MJII BCEX PECYpCOB, 3aJCHCTBOBAHHBIX B
npoekrte. K pecypcam OTHOCATCS, B YaCTHOCTH, CIIEIIMATUCTBI, 000pyAoBaHUE, TeIedOHHAS CBS3b,
WuTepHeT, apeHI0BaHHBIC ITOMEIICHHUS, & TAK)KE 0COOBIC CTaThU PACXO0B, HAIPHUMEP YUET YPOBHS
MHOISIUN UK PacXOo/Ibl HA HEMPEABUACHHbBIE O0OCTOATEIbCTBA.

JlJis iportecca OIeHKH CTOMMOCTH HEOOXOIMMO UMETh CIICTYIOIIHNE BXOIHBIC JTaHHBIC:

-daktopsl BHemHeH cpeabl npeanpusitus. K ¢dakropam BHeIHEH Ccpeasl OTHOCSTCS
KOHBIOHKTYpPa PhIHKA, KOMMEpUecKre 0a3bl TaHHBIX M TMpakc-TuCThl. KOHBIOHKTYpa PBIHKA - 3TO
PBIHOK MH(OPMAIIMOHHBIX CUCTEM, UX KOHKYpEeHTHas (yHKIHMOHAIBHOCTb, CTOMMOCTb, YCIYTH Ha
BHEJIpEHUE, CONpoBOXKaeHne. KoMMmepueckue 0a3bl TaHHBIX M MPANC-TUCTHI COACPIKAT CBEIACHUS O
KBAIM(UKAIIMKM U CTOMMOCTH TPYIOBBIX PECYPCOB, CTOMMOCTH BHEIPEHHS HH(POPMAIIMOHHBIX
CHUCTEM.

- AKTUBBI OpraHU3allMOHHOTO Ipoliecca - oduIManbHble U HeopUIHAbHbIE TMpaBUia,
MPOIEAYPhl U PYKOBOJCTBA MO CTOMMOCTHOM OIIEHKE, IIa0JOHBI CTOMMOCTHOW OIIEHKH,
nH(OpMAIIHS O CTOMMOCTH paHee BHIMOJIHEHHBIX TPOEKTOB.

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

- HWepapxuyeckas cTpykTypa pabOT ompeaenseT B3aUMOOTHOIIEHUS MEXIy BCEMHU
dJIEMEHTaMU MIPOEKTa U pe3yIbTaTaMH MPOEKTa.

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

- Ilnan ynpaBineHUs MPOEKTOM - OOIIMI TJIaH MEPONPUITHI 1O UCIIOTHEHUIO, MOHUTOPUHTY
U KOHTPOJIO HaJ MPOEKTOM, COJAEpXKallMil yKa3aHUs M PYKOBOJICTBA IO COCTaBJICHUIO
MJIaHa yIPaBIEHUS CTOMMOCTBIO U KOHTPOJIO 3a €ro  HCIOJHEHHWEM, a Takxke
JIOTIOJTHUTEIbHBIE TJIAHBI.

HNHCTpYMEHTBI M METO/IbI, HCIOJIb3yeMble IJIsl OIeHKH CTOMMOCTH

B 3aBucuMocTH OT cTaAuH MPOEKTa, HEOOXOIMMOU CTENIEHN TOYHOCTH, BO3MOKHBIX PACcX0J/I0B
Y TPYyJ03aTpaT MPUMEHSIOTCS Pa3IMYHbIE TUITHI OIICHOK CTOMMOCTH:

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

2. OuneHka mo aHajoraM TMpPEJICTaBIsIeT BUJI OIEHKU CBepxy-BHM3. [Ipu sTOM
UCIIONB3YeTCs (haKTUYEeCKass CTOMMOCTh paHee BBITIOJIHEHHBIX MPOEKTOB JJIsi OIEHKH TEKYIIETO
npoekTa. [Ipy HaTMYuu OUeHb MOX0XKETO MPOEKTa OIIEHKA MOXKET OBITh JOBOJILHO TOUHOU. Takoi
THUII OLICHKH MPUMEHSETCs Ha JII000OM 3Tare )KU3HEHHOro MKIIa MpoekTa. OLeHKa Mo aHajoram He
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TpeOyeT MHOTO YCWJIHMHA MPHU TapaHTUPOBAHHON TOYHOCTH, OJHAKO HE BCETJa YAAeTCs HAWUTH H
OTIPENICTTUTh CXOKHE MPOCKThI. TOYHOCTH OIEHKH IO aHajorum kojebmercs ot -30% mo +50%.
CroumocTh MOATOTOBKH Tako# oreHku coctapisieT 0,04%-0,15% ot olrieit cTonMOCTH TPOEKTa.

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

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

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

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

CpenHexkBaipaTUYHOE OTKIIOHEHHE = (TIECCUMHUCTUYECKOE - ONITUMHUCTHYECKOE)/ 6

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

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

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

Iopsinok BbINOJIHEHHSI PadOTHI:
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N3yuuTh TEOpETUUYECKYIO HH(POPMALIHIO.

2. CocTaBUTh JOKYMEHT CTOMMOCTHOM OLIEHKH CBOETO BapUaHTA MPOEKTA 110 METOJaM CBEPXY
— BHM3 U TApAaMETPHUECKON OLICHKHU.

3. JI1s1 CTOMMOCTHOM OLIEHKH METOJIOM «CBEPXY-BHU3» HEOOXOJIUMO COCTaBUTh YKPYIHEHHYIO
OLIEHKY BCEro IMakera padOT 10 OJHOMY WJIHM HECKOIBKMM IOKa3aTrelasM (1mo paboram,
UCIIOJHUTENIAM U Ap.). JJaHHBII METO OLIEHKU SIBISETCS NpeABapUTEIbHbIM, TO3TOMY IpU
OLIEHKE CTOMMOCTH OIEpaIfii MPOEKTa YacTO MCIONIb3YIOTCS HOpMaTuBbl. HopmupoBatbes
MOKET CTOMMOCTb €AMHHUIBI paboT, MO3TOMY Ui IOJCYETa CTOMMOCTH OHEpaliu
HE00X0AMMO 3HATh 1 00BEM padoT Ha OTEepaIHH.

4. JInsi CTOMMOCTHOM OLIEHKH METOJIOM «I1apaMeTPUUYECKON OLIEHKH» HEOOXOAUMO BBIACIUTD B
npoekTe Habop mapamMeTpoB, M3MEHEHHE KOTOPHIX IOBIHMSIET HAa OOIIYyI0 CTOUMOCTH
IpOeKTa M  MOBJIEYET  MPONOPLHMOHAIBHOE €€  M3MEHEeHue. MaTeMaTudecku
napaMeTpudeckass MOJENb CTPOUTCS Ha OCHOBE OJHOTO WM HECKOJBKHX IapaMeTpOB.
OLeHKY CTOMMOCTH MOJKHO HOJY4YHMTh IIOCJIE TOIO Kak IOCTPOEHAa MOJENIb U BBEJIEHBI
3HAa4YeHUs1 mapaMmeTpoB. Eciim mpu OIEHKe HCIOIB3YIOT MHOXECTBO IapaMeTpoB, TO
KaX/0My IapamMeTpy HeoOXOAMMO NPHUCBOUTH CBOM BECOBOM KOA(POUIMEHT, U OLIEHKa
CTOMMOCTH OYZAET OCYIIECTBIATHCS COTTIACHO MHOTONIAPaMETPUUIECKON MOJIEIH.

CpaBHMTE NOTYYEHHBIE 10 2-M METO0JIaM CTOMMOCTHBIE OLIEHKH IIPOEKTa, CIEIalTe BHIBOI.

B snekrponHOM BUe 0pOpMHUTE KPATKUI OTYET O BHIITOJIHEHHOH pabdoTe.

7. CpaiiTe BBIIIOJHEHHYIO paboTy.

oo

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

Kpurepuu oneHku:

OTIUYHO — BBITNIOJIHEHA CTOMMOCTHAS OIICHKA MPOCKTa JABYMSI METOJIAMH, COCTABIICH OTYET O
paboTe, c/ieNaH aHalIu3 MOJyYSHHBIX Pe3yIbTaToB, padoTa CaHa MPernoIaBaTeto.

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

VY IOBIETBOPUTEIBHO - BBIMOJIHCHHAS CTOMMOCTHAs OICHKAa TMPOEKTa JBYMS METOJaMHU
COJCP)KUT OIIMOKH, OTYET O pabOTe COCTaBJICH HE TOJHOCTBIO, CJHENIaH aHAU3 IOJTYYECHHBIX
pe3yabpTaToB, padoTa cllaHa MPEToIaBaTEINIo.

HeynoBneTBopuTeNnbHO - paboTa He BBITOJIHEHA.
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JlabopaTopnasi pa6ora Ne 8 IlocTpoenne u 000CHOBaHHE MO/IeJIM TPOEKTA

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

Bbinosinus padory, Bel Oynere:

ymemp:

- IPOBOAMTH aHAIIN3 MPEIMETHON 00JIacTH;

- B3aUMOJICHCTBOBATH C KOJUIETaMH, PYKOBOJICTBOM, KIIMEHTAMHU B X0J€ MPO(peCCHOHATLHON
JEATeIbHOCTH;

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

- OTIPENeNATh 3aa4M JJIs TOMCKa HH(OpMAaLUH;

- OTIpeCTATh HEOOXO0AUMBIE UCTOYHUKH MH(POPMALIUY;

MarepunanbHoe obecrnieyeHue:

[TepcoHanbHBIN KOMIIBIOTED
3aganue:

1. O3HaKOMHTBCS C TEOPETUYECKUM MATEPHAIIOM.

2. BriOpatb MOJIEIb KII CHCTEMBI JJIsl CBOETO BapHaHTA.

3. CocTaBUTb CXEMY K1l CUCTEMBI U OITMCAHUE TPOLIECCOB.

4. Cozpaatb OTYET O BBIIIOJIHEHHOU paboTe.

5. Cpaatb BBIIOTHEHHYIO paboTy.

Kparkue Teopernyeckue cBeieHUA:

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

[lonsiTe >KU3HEHHOrO MLMKJIA SBJISETCS OJHUM M3 0a30BbIX MOHATHI METOJ0JIOTUU
MPOEKTUPOBAHUS WH(POPMALMOHHBIX CHUCTEM. METOM0JIOTUsl MPOEKTUPOBAHUS MH(POPMAIMOHHBIX
CHCTEM OIMCBIBAET MPOLIECC CO3JaHUS U COMPOBOKICHUS CUCTEM B BuJe ku3HeHHOoro nukia (OKL)
NC, npexncraBisis €ro Kak HEKOTOPYIO IOCIIENOBAaTEIIBHOCTh CTAJUN W BBINOJHSAEMBIX Ha HUX
IIPOLIECCOB.

JUis KaKAO0ro sTama ONpelelsioTCs COCTaB U IOCJIEI0BAaTEIbHOCTh BBIMOJIHIEMBIX paloT,
MOJIy4aeMble pe3yibTaThl, METOABl U CPEACTBA, HEOOXOAMWMBIE JJIsi BBINOJHEHHUS pabdoT, poiu U
OTBETCTBEHHOCTh Y4YaCTHMKOB U T.1. Takoe ¢opmansHoe omucanue KL HMC mnozBonser
CIUIaHUPOBATh M OPraHU30BaTh IPOLECC KOJUIEKTUBHOM pa3pabOTKW U OOECHEeUuTh YIpaBlIeHUE
9TUM IIPOLIECCOM.

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

- CTpaTerun4ecKoe IIaHNPOBAHNE

- QaHAJIN3

- IPOEKTUPOBAHUE

- peanu3anuio

- BHEJIPEHHE

- SKCIUTyaTalHIo.

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

Craauu xu3Hennoro nukjaa NC

Cragus — yacth npouecca co3nanud MC, orpaHuueHHas ONpeNeIeHHBIMU BPEMEHHBIMHU
pamMKaMu ¥ 3aKaHYHMBAIOIIAsCsl BBITYCKOM KOHKPETHOTO MpOAyKTa (Mojesell, MporpaMMHBIX
KOMIIOHEHTOB, JJOKYMEHTAIUH), ONPEIeNsIeMOro 3alaHHbIMU Ul JIaHHOW CTauM TPeOOBaHHSIMU.
CooTHolIeHHE MEXIy IpolLeccaMl U CTaJuiAMU TaKXKe OMPEeNeNseTcs HCIOJIb3yeMOH MOJENbIo
*u3HeHHoro nukia MC.
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Kv3HEeHHBIN UK HHPOPMAIIMOHHON CHCTEMBI MTOIPA3/IeNIIeTCsl Ha YEThIPE CTaIuu, TPAHUIIBI
KOKIOW CTaguu ONpefesieHbl HEKOTOPHIMH MOMEHTaMHM BPEMEHH, B KOTOphIE HEOOXOAMMO
[PUHUMATh OINpPENEICHHbIE KPUTUUECKUE PEIICHUS W, CIEeIOBATEIbHO, JOCTHUTaTh OMPEAETICHHBIX
KJTFOUEBBIX LEJICH:

1) HauanbHas ctagus. YcraHaBiuBaeTcs 00JacTh MPUMEHEHHS CHUCTEMBI U OINPENENSIOTCS
rpaHuyHble ycnoBusa. s 3TOro HeoOXOAUMO HACHTU(ULIHUPOBATH BCE BHEIIHHE OOBEKTHI, C
KOTOPBIMH JIOJDKHA B3aMMOJCHCTBOBAThH pa3padaTbiBacMasi CUCTEMA, U OIIPENICIUTh XapaKTep ITOro
B3aMMOJICIICTBUSI Ha BBICOKOM YypoBHe. Ha HawanbHON cTaguu UASHTUUIUPYIOTCS BCe
(GyHKIMOHATIBHBIE BO3SMOKHOCTH CUCTEMBI M IPOU3BOAMUTCS ONMCaHUE HAauOoJee CYIIeCTBEHHBIX U3
HUX.

2) Cragust yrouHenus. Ha cTagum yTOYHEHHMsS NMPOBOAMTCS aHAIU3 MPHKIATHONH 00IacTH,
pa3pabaTbiBaeTcs apXUTEKTypHash OCHOBa HMH(OpMaLMOHHOW cucTteMbl. [Ipu mpuUHATUU THOOBIX
pELICHH, KaCaIOUINXCS apXUTEKTYpbl CHCTEMbI, HEOOXOJMMO MPHHHMATh BO BHUMAaHHE
pa3pabaTbiBaeMyl0 CHUCTEMY B IEJIOM. DTO O3HA4aeT, YTO HEOOXOJUMO OMUCaTh OOJIBLIIMHCTBO
(YHKIMOHATIBHBIX BO3MOXXHOCTEH CHCTEMBI M YUYECTh B3aMMOCBSI3M MEXKIY OTICIbHBIMU €¢
COCTaBJISIONIMMH. B KOHIIE cTaguy YTOYHEHHS MPOBOJUTCS aHAIIW3 apXUTEKTYPHBIX PEIIeHUN U
CIIOCOOOB YCTPaHEHUS TIIaBHBIX (PaKTOPOB PHCKA B TIPOCKTE.

3) Cranusa xoHcTpyupoBanus Ha craguu KOHCTpyHpoBaHHs pa3paldaThIBa€TCs 3aKOHYEHHOE
u3Jienre, roToBOE K Iiepefade Imosib3oBarento. [lo OKOHUaHMM 3TOM CTaauu ONpeesercs
paboTOoCIOCOOHOCTH Pa3paboTaHHOTO MPOTrPaMMHOTO 00eCIIeUeHHS.

4) Cranus nepenavn B dKcIuryaTanuio Ha ctaguu nepefadn B SKCIUTyaTaI|io pa3padoTaHHOE
porpaMMHOe oOecriedeHne IMepenaercss mojb3oBaTensaM. llpu skcrutyatanuu paszpaboTaHHON
CHCTEMBI B PEATbHBIX YCIOBHUSIX YaCTO BOSHHKAIOT PA3IMYHOIO POJa MPOOJIEMBbI, KOTOPEIE TPEOYIOT
JIOTIOJIHUTENBHBIX PAaOOT MO BHECEHUIO KOPPEKTUB B Pa3paOOTaHHBIN MPOAYKT. DTO, KaK MPaBUIIO,
CBSI3aHO C OOHAPYXEHHWEM OIIMOOK W HEAOPaOOTOK. B KOHIE cTaguu mepenavyu B HKCIUTyaTaIHIo
HE00XOIUMO ONPEENUTh, JOCTUTHYTHI IIeNId Pa3paOOTKH UK HET.

Mopnesu »KU3HEHHOT0 MKJIa

Mogens xusHeHHoro nukiaa HMC — cTpykTypa, ompenensiomas MOCIEI0BATEIbHOCTh
BBITIOJTHEHUS] ¥ B3aUMOCBSI3H TIPOLIECCOB, ACWCTBUN W 3a7ad Ha MPOTSHKEHUH JKU3HEHHOTO ITUKIIA.
Mogenp JKH3HEHHOTO IMKJIAa 3aBUCUT OT CHeUU(UKH, Macmrada U CIOXKHOCTH IpOeKTa Hu
crienn (KA yCIOBUH, B KOTOPBIX CUCTEMA CO37aeTcsl M (PYyHKIIMOHUPYET.

Mogens XK1 IC Bkirouaet B ceOs:

- CTa/Iuu;

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

Mogenb KU3HEHHOTO ITUKJIA OTpa)kaeT pPa3InyHble COCTOSIHUSI CUCTEMbI, HaYMHAasi ¢ MOMEHTA
BO3HUKHOBEHHUSI HeoOXxonumocTu B naHHOM VMC u 3akaHUMBasi MOMEHTOM €€ ITOJTHOTO BBIXOJA W3
yIOTPEOICHHUS.

Tunel moaeeii sxuznennoro uukiaa UC

B Hacrosiee BpeMst U3BECTHBI U UCTIOJIB3YIOTCS CIEAYIOINE MOAETH KU3HEHHOTO 1IUKJIA:

1) Kackannas mozens (puc. 1) npeaycmMaTpuBaeT MoCiIe0BaTEIbHOE BBIITOJIHEHUE BCEX
ATANoOB MPOEKTa B CTPOro (uxcupoBaHHOM mopsnake. Ilepexon Ha cleayromMid 3Tam O3HAYaeT
MIOJIHOE 3aBeplleHre paboT Ha MPeAbIAYIIEM JTarle.
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Peammma mpea
b
Brepperne  [—
r
ComnpoBoxme xie

Puc. 1 KackagHas MOaenb I CUCTEMEL.

2) [losTanHass Mozaenb ¢ MPOMEXKYTOUHbIM KOHTposieM (puc. 2). Pazpaborka UC
BEJIETCS UTEPAIUAMH C IUKJIaMU OOpaTHOHN CBS3M MEXAY dTanmaMu. MexdTarmHble KOPPEKTUPOBKH
MO3BOJISIIOT YYUTHIBATH PEAIBHO CYILECTBYIOIIEE B3aUMOBIMSHUE PE3yJbTaTOB pa3pabOTKH Ha
Pa3IMYHBIX dTanax; BpeMs >KM3HU KaKJIOTO U3 ATAIlOB PACTIATHBACTCS Ha BECh MEPHO]T Pa3padOTKH.

Puc. 2 Ilostannas MoJieNnb K1 CHCTEMEL.

3) CnupansHas mojaenb (puc. 3). Ha kaxaoM BUTKE CIIUPaId BBIMOJIHICTCS CO3/IaHHE
OuepeHON BEPCUU MPOIYKTa, YTOUHSAIOTCS TpeOOBaHUs IPOEKTa, OMPENEIIAEeTCS e€ro KauyecTBO, U
IUTAHUPYIOTCST paboThl cienyromero BuTka. Ocoboe BHUMaHUE yelseTcsl HadajdbHBIM dSTamnam
pa3paboTKu - aHAIM3y U TMPOEKTUPOBAHUIO, T PEATH3YEMOCTh TE€X WU HMHBIX TEXHUYECKUX
pelieHuit mpoBepsieTcst U 000CHOBBIBAETCS MOCPEACTBOM CO3/IaHUsI TPOTOTUIIOB (MaKETUPOBAHUS).

\ Onpanenews

Tpelosaimi
ﬂrxwu THROBANWG *

|
Peamuaymn * t Bex,c.m 1 /
7 o
Bepons 2

M TeCTUROBA e
/
S

Bepousn 3
’

Puc. 3. CriupanbHast MOAEIb KI CUCTEMBI.

JlocTouHCTBA ¥ HETOCTATKM MoJieJieid ;ku3HeHHOro uukiaa UC

Jl1st pa3zpaboTKu IPOCTHIX MPUITOKEHHH 3((HEKTUBHBIM SIBIISETCS KacKaJHBINA crioco0. B aTom
ciydae WH(OpPMAIMOHHAS CHUCTEMa TMpEACTaBiseT co0oi eauHbld, (QYHKIMOHAIBHO U
MH(pOPMAITMOHHO HE3aBUCUMBINA 010K, Kaxaplii ATam 3aBepiaeTcs mocje MOJHOTO BBITTOJHEHHUS U
JOKYMEHTAIBHOTO O(QOPMIICHUS BCEX MPEAYCMOTPEHHBIX padoT. [10NOKHUTETbHBIMU CTOPOHAMHU
MIPUMEHEHUSI KACKaTHOTO TOAX0a SIBJISIOTCS

dbopMUpOBaHHE Ha KaXJIOM 3Tale 3aKOHUYEHHOTO Habopa MPOEKTHOW JIOKYMEHTAallWH,

OTBEYAIOIINI KPUTEPHSAM TOJIHOTHI U COTJIACOBAHHOCTH;

- BBIMIOJIHSAEMBIE B JIOTUYECKOM MOCIEI0BATEIbHOCTH dTanbl paboT MO3BOJSAIOT TIAHUPOBATH
CPOKH 3aBEpIICHHSI BCEX padOT U COOTBETCTBYIOIIUE 3aTPATHI.

72



Kackaaplil moAxo/1 XOpoIIo 3apeKOMEH0BAN ¢e0sl PU IOCTPOSHUU OTHOCUTEIBLHO MPOCTHIX
NC, xorga B camoM Haudase pazpabOTKU MOXKHO JIOCTATOYHO TOYHO U MOJHO ChOpPMYIUPOBATH BCE
TpeOOBaHUS K CHCTEME.

OCHOBHBIM HEJIOCTATKOM 3TOr0 MOJXOJa SBISETCS TO, YTO PEAJbHBIM MPOLECC CO3TaHUS
CHCTEMBbl HUKOT/Ia TIOJTHOCTBIO HE YKJIAJbIBAECTCS B TAKYIO JKECTKYIO CXEMY, OCTOSTHHO BO3HUKAET
MOTPEeOHOCTH B BO3BpATe K MPEIBIIYIIMM 3TallaM U YTOUYHEHUH WIIU MEePecMOTpe paHee MPUHATHIX
peuieHui.

B pesynbTare peanbHbiil nponecc co3aanus MC oka3piBaeTcs COOTBETCTBYIOLIUM MOATAMHOMN
MO/IENIN C TPOMEXKYTOYHBIM KOHTPOJIEM.

CrnupanbHas monens K1 Oblia mpesuiokeHa Juist peo10JIeHUs epeyrclieHHbIX TpobieM. Ha
JTamax aHajgu3a M IPOCKTHPOBAHUS PEATM3YEMOCTh TEXHUYECKHUX pEIICHUH U CTEleHb
YIOBJIETBOPEHUSI MOTPEOHOCTEN 3aKa3uuKa MPOBEPSETCS MyTEeM CO3AaHUs MPOTOTUMNOB. Kaxkibiii
BUTOK CITUPAJIM COOTBETCTBYET CO3/IaHUIO pabOTOCHOCOOHOrO (hparMeHTa WM BEPCUU CHCTEMBI.
DTO MO3BOJSET YTOYHUTH TPeOOBaHUS, IIENIM M XapaKTEPUCTUKU MPOEKTa, OMpPENEIUTh KaueCTBO
pa3paboTKH, CITIAaHUPOBATh PAOOTHI CISAYIONIETO BUTKA criupainu. Takum oOpa3om yriayOusiroTces u
MOCIIEI0BATENHHO KOHKPETU3UPYIOTCS JETall MIPOEKTa U B pe3yabTaTe BIOMpaeTcs 000CHOBAHHbBIN
BapHaHT, KOTOPBIH YIOBJIETBOPSET NEHCTBUTEILHBIM TPEOOBAaHMSAM 3aKa3uWKa W JTOBOAMTCS JIO
peanuzanuu. OcHOBHas mpodieMa CHHPATbHOIO IUKIA - OIMpeleleHHe MOMEHTa IMepexoia Ha
crenyromui dtam. [l ee pemeHus BBOASTCS BPEMEHHBIC OTPAaHWYCHUS HAa KaKIBIH M3 ITAIloB
KU3HEHHOTO IIMKJIa, ¥ TEePEeXO]] OCYIIECTBISIETCS B COOTBETCTBUU C IUIAHOM, JIaXXe€ €CIU HE BCS
3alTaHMpOBaHHas pabora 3akoHuYeHa. [lmaHupoBaHMe NMPOM3BOIUTCS HA OCHOBE CTATUCTHYECKHX
JAHHBIX, TOJIYYEHHBIX B IPEIBIIYIINX MPOEKTaX, U IUYHOTO OIbITa pa3paboTUUKOB.

IIpoueccel xxusnennoro nukiaa UC

[Ipouecc ompenensercs Kak COBOKYIMHOCTh B3aMMOCBS3aHHBIX ICHCTBHIA, MPEOOPa3yIOMUX
BXOJHBIE JaHHBIE B BBIXOAHBIE. ONMCaHWe KaXAOTO NpoIlecca BKIOYAeT B cedsl IepeueHb
pelIaeMbIX 3a/1a4, UCXOJHBIX TaHHBIX U PE3yJIbTaTOB.

Bce nmpoueccel XKL I1O nenstcs Ha TpH rpyNIbL:

1. OcHoBHbIE.

2. BcrmomorarenbHbIe IPOIIECCHI KU3HEHHOTO [UKJIA.

3. OpraHu3airoHHbIE POLECCH )KU3HEHHOT'O IIUKJIA.

1. K oCHOBHBIM IpolieccaM XHU3HEHHOTO UKJIA HC OTHOCSTCS:

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

- IlocraBka (meiicTBUST W 3aJadydl T[IOCTaBIIMKA, KOTOPHIA CHaOXkaeT 3aKa3zuuka
POTPaMMHBIM IIPOAYKTOM HIIN YCITYTOil)

- Pa3paborka (melicTBUA W 3a4ayu, BBINOJHAEMBbIE pa3paboTuukom: cosnanue [10O,
oopmiIeHre TPOEKTHOM U IKCILTyaTallMOHHOM TOKyMEHTAlluH, MMOATOTOBKA TECTOBBIX U YUEOHBIX
MaTepHayoB U T. 1.)

- Okcrutyatanus (IefcTBHS M 3a/laud omepaTropa — OpraHu3alMu, SKCIUTyaTUpYrolei
CUCTEMY)

- ConpoBoskeHUE (IEHCTBUS U 337a4H, BBIMOIHIEMbIE COMTPOBOKIAIOIIEH OpraHu3alieH,
TO €CTh CIIyxk00i compoBoxaeHus). ConpoBoxkaenne — BHeceHUW u3meHeHud B [1O B memsx
UCTIPABJIEHUS] OIIMOOK, MOBBIIMICHUS MPOU3BOAUTENBHOCTH WIM aJanTalud K H3MEHMBIINMCS
YCJIOBHSM PaOOTHI UK TPEOOBAHUSIM.

Cpenu OCHOBHBIX HPOILIECCOB XHU3HEHHOTO LMKJA HauOOJBIIYI0 BaXHOCTh MMEIOT TPH:
pa3paloTKa, SKCIUTyaTalus U COIIPOBOXKICHHUE.

Kaxplii mporiecc xapakTepusyercst orpeielIeHHbIMU 337a4aMU U METO/IaMU UX PELIeHHUs,
WCXOJHBIMH JIAaHHBIMH, ITOJTyYSHHBIMH Ha TPEIBIIYIIEM dTare, U pe3yabTaTaMu.

1) Pa3zpaboTka MH()OPMAITMOHHONW CHUCTEMBI BKJIIOYAET B ce0s1 BCE pabOTHI MO CO3JaHMIO
WH(POPMAIIMOHHOTO TPOTPAMMHOTO OOECIIEYeHHST M €ro KOMIIOHEHTOB B COOTBETCTBHU C
3aJaHHBIMH TpeOoBaHusAMU. Pa3paboTka MH(OOPMAIIMOHHOTO MPOrPaMMHOIO 00ECTIEUYeHHs TaKxkKe
BKJIIOYaeT: oOQopmiieHHe TPOEKTHOM M OSKCIUTyaTalluOHHOW JOKYMEHTAIMH; TOJATOTOBKY
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MaTepHajoB, HEOOXOAMMBIX IS TECTUPOBAHHMA pa3padOTAaHHBIX MPOrPAaMMHBIX MPOAYKTOB;
pa3paboOTKy MaTepuagoB, HECOOXOAUMBIX JJisi 00ydeHHs TepcoHana. Pa3paboTka sSBIIE€TCS OTHUM
U3 BOXHEHIIMX IPOIECCOB >KU3HEHHOIO IUKJIA MHPOPMAIMOHHON CHUCTEMbl M, KaK IpaBUIIo,
BKJIIOYAaeT B ce0sl cTpaTernyeckoe IUIAaHUPOBAHUE, aHAIN3, NPOEKTUPOBAHUE M pPeaTU3alUI0
(mporpaMMHpOBaHUE).

2) DOkcmnyatanus — OKCIUIyaTallMOHHblE — paOOThl  MOXHO  HOJPA3JeNUTh  Ha
HOJATrOTOBUTENIFHBIE U OCHOBHBIE. K MOArOTOBUTENBHBIM OTHOCSTCS: KOH(UTYpHUpOBaHHE Oa3bl
JAHHBIX W pabouyMxX MeCT IOoJib30BaTeslel; oOecrneyeHne I0Jb30BaTeNe 3KCIIyaTalliOHHOM
JOKyMeHTaue; oOyueHue mnepcoHana. OCHOBHBIE 3KCIUTyaTallMOHHBIE DPAa0OTHI BKIIOYAOT:
HEMOCPEACTBEHHO SKCIUIyaTallMio; JIOKAJIM3alUKl MpobjieM M yCTpaHEHHEe MPUYMH X
BO3HUKHOBEHUS; MOJTU(HUKAIMIO MPOTPAMMHOTO OO0ECIEUEHHs; MOATOTOBKY MPEIOKEHUN MO
COBEpPILEHCTBOBAHUIO CUCTEMBbI; PA3BUTUE U MOJCPHU3ALNIO CUCTEMBI.

3) CompoBoxaenue. Hannumne KBaaupUIMPOBAHHOTO TEXHHUYECKOTO OOCITY)KMBAaHHS Ha
JTarne 3KCIUTyaTalMd MHPOPMALMOHHON CHUCTEMBI SBISAETCS HEOOXOAMMBIM YCIOBHUEM pEIICHUS
IIOCTABJIEHHBIX IepeA HeW 3agad, OpuyYeM OMIMOKM OOCIyKMBAIOLIEro IEpCcOHalla MOTYT
IOPUBOJUTh K SIBHBIM WJIM CKPBITBIM (DMHAHCOBBIM HOTEPSM, COIOCTAaBUMBIM CO CTOMMOCTBIO
camoii wmH(popManMoHHOW cucTeMbl. OCHOBHBIMH TPEIBAPUTENBHBIMA JCUCTBUSIMH  IIPU
HOJArOTOBKE K OpraHM3allud TEXHUYECKOro OOCIYy)XKMBaHUS HMH(POPMALMOHHOW CHUCTEMBI
ABJIAIOTCS: BBbIJCJIEHUE HauOoJiee OTBETCTBEHHBIX Y3JIOB CHUCTEMbl U ONPENENICHUE Il HUX
KPUTUYHOCTH TPOCTOs (3TO TO3BOJIUT BBIACIUTh HauOojee KPUTHUYHBIE COCTABISIOLINE
MH(OPMALIMOHHON CUCTEMBbl U ONTHUMU3UPOBATH PACIPENEICHUE PECYpPCOB ISl TEXHUYECKOTO
oOCIIy’)KUBaHUs); ONpEIeNeHHe 3a7ad TEXHUYECKOro OOCIyXKHMBaHHUS M HX pa3JelieHue Ha
BHYTPEHHHUE, DELIacMble CHJIaMU OOCIY)KHMBAIOIIErOo MOJpa3AeieHUsl, U BHEIIHUE, pellacMble
CHeLHUaTU3UPOBAHHBIMUA CEPBUCHBIMU OpraHM3alUsAMU (TakKMM OOpa3oM HPOM3BOJIUTCS YETKOE
OTpeNieNieHne Kpyra HCIONHAEMBIX (YHKIMH ¥ pa3felieHHe OTBETCTBEHHOCTH); IPOBEICHHE
aHaju3a UMEIOIUXCAd BHYTPEHHMX M BHELIHMX PECypCcOB, HEOOXOIMMBIX JJsi OpraHU3aluu
TEXHUYECKOTO OOCIYy)XMBaHHSI B paMKax OIMCAaHHBIX 337a4 M pa3[eleHHus KOMIIETEHLIUU
(OCHOBHBIE KPUTEPHH IS aHAJIN3a: HAJTMUME TapaHTHUH HAa 000PYA0BaHUE, COCTOSIHUE PEMOHTHOTO
donma, kBamuUKaAIMsA TEPCOHANA); TOJATOTOBKA TIUIAHA OpraHU3alliid  TEXHUYECKOTO
00CITy’)KUBaHUsl, B KOTOPOM HEOO0XOJUMO OMPEAEIUTh ATAIlbl UCHOIHIAEMbIX ACHCTBUM, CPOKU UX
VCIIOJTHEHUS, 3aTPaThl HA 3Talax, OTBETCTBEHHOCTh UCIIOIHUTENEH.

2. K BcriomoraresnbHbIM IpoIieccaM OTHOCSTCS:

JOKYMEHTUpOBaHUE,  yIpaBleHHWe  KoH(urypamuei,  oOecreyeHHe  KadecTsa,

BepuduKanus, aTTecTaus 1 ap.

3. K opranm3annoHHBIM IIpoIieccaM OTHOCSITCS:

yIipaBJieHHE, CO3/laHNe HH(PPACTPYKTYpPHl, YCOBEPIIEHCTBOBAaHUE, OOyUCHHE U Jp.
Ilopsinok BbINOJHEHHS padOThI:
1. M3y4uts TE€OpETUUECKYIO HH(OPMAIIHIO.
BriOpaTh MoJenb JKM3HEHHOTO IMKJIA MPOEKTa M0 CBOEMY BapHaHTy M OOOCHOBaTh CBOM
BEIOOD.

CocTaBuTh CX€MY MOJIEIH KII CUCTEMBI [I0 CBOEMY 3a/IaHUIO.
CocTaBUTh OMUCAHNE OCHOBHBIX MPOLIECCOB BEIOPAHHON CXEMBI KH3HEHHOTO LIUKJIA.
B snextponHoM Buae oopMuTe KpaTKUi OTYET O BBHIIIOJIHEHHOM padoTe.
Craiite BBIOJHEHHYIO paboTYy.

N

ok w

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

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

Xopomio - BbIOpaHHasE MOJENb JKI[ CUCTEMbl OOOCHOBaHAa Ha OCHOBE aHajK3a IPOEKTA.
CocraBieHHasi cxema JKII He COBCEM TOYHAs WM COJACPXKHUT He Bce AneMeHThl. CocTaBlIeHHOE
OIMCaHME TPOIIECCOB KII BEIOPAHHOW CXEMBI BBIIOJHEHO C HE3HAUUTEILHBIMU OIIMOKaMH, padoTa
CllaHa IMPero1aBaTelio.

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

3HAYUTEIBHBIMU OIIMOKaMH, paboTa cAaHa MPEroJaBaTeo.

HeynoBneTBoputenbHO - paboTa He BBIITOJIHEHA.
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JlaGopaTopnas padora Ne 9 [IpoexTupoBanue u pa3padoTka uHTepdeiica moab3oBarens

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

Beinosinus padory, Bel Oyaere:

ymembs:

- IPOBOJIUTH AHAJIN3 MTPEIMETHOM 00acTH;

- IPOEKTUPOBATH U pa3paldaThIBaTh CUCTEMY O 33/1aHHBIM TPEOOBAHUAM U CTICHH(PHUKAIIUIM;
- paboTaTh C MHCTPYMEHTAILHBIMHU CPEICTBAMH 00pabOTKH HH(MOpMAIIHH;

- QaHAJTM3UPOBAThH 3a7a4dy H/UiIH NPoOIeMy U BBIICIATH €€ COCTaBHbIC YaCTH;

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

- OIIPENeNATh HEOOXOAMMBbIE HCTOYHUKN HH(OPMALIUH;

MarepuanbHoe obecrneyeHue:
IlepcoHAIBHBIN KOMITBIOTED
3aganme:
1. O3nakoMHTbCA C TEOPETUUECKUM MATEPUATIOM.
2. BbInonHUTH 3aaHUS B IPAKTUYECKOM YacTu pabOThI
3. CocTaBHTb B AJIEKTPOHHOM BHJIE OTYET O paboTe.
4. Cpatb BBIIIOJHEHHYIO palboTy.
Kparkue Teopernyeckue cBeieHUA:
I'padmueckuit unrepdeiic mnonb3obarens (GUI) mnpencraBisier co0oil  pa3HOBUAHOCTH
MOJIb30BATEILCKOTO WHTEpdeiica, B KOTOPOM 3JIEMEHTHl HHTEpdeiica (MEHIO, KHOIKH, 3HAYKH,
CHHUCKU U T. I.), MPEACTaBICHHBIC IMOJIb30BATEII0 HA SKpaHE, MCIOIHEHb B BHJE IpaduuecKkux
N300paXKeHM.
OcHOBHOW 0COOEHHOCTBIO Tpaduueckoro uHTepdeiica sBISeTCS TO, YTO IMOJIb30BATENb C
MIOMOUIbI0 YCTPONCTB BBOJIa MMEET IPOU3BOJIBHBIN KO BCEM BUAMMBIM 3KpaHHBIM OOBEKTaM,
ABJISIOIIMMCS 3J€MEHTaMHU HMHTepdelica U OCYIIECTBISIET HENOCPEICTBEHHOE MaHMITyJUpOBaHHE
UMH.
I'paduueckuit uuTepdeiic monb3oBaTels ABISAETCS YAaCThIO MOJIb30BATENLCKOT0 HHTEp(elica n
oTpezieNisieT B3auMO/IEHCTBHE C MOJIb30BaTENIEM Ha YPOBHE BU3YaIM3UPOBAHHON MHPOpMAIUK.
[TonHbIit MK pa3paboTku nHTepdeiica BKIOYAET CAeAYIOIINE 3TaIbL:
HccnenoBanue
Cozanue nonbp30BaTeNbCKOToO CIICHAPUS
Onucanue cTpyKTypbl HHTEpQEiica
[TpoToTunupoBanue uutepeiica
Onpenenenne CTUIMCTUKA
Coznanue nu3aiiH KOHLENIUH

. Pazpabotka

1. Ha »srame wuccienoBaHusi MPOBOAMTCA cOOop HMHGOpMAIMM O MPOAYKTE, KIHEHTE, €ro
KOHKYpEHTax WM ONU3KUX aHajorax, cOOp CTaTUCTUKH HWCIOJIb30BAaHUS TEKYIIETo WHTepderica,
aHaJIN3 YCTPOICTB MPEATNONIaracMoi 1eNeBor ayIMTOPUH.

DTOT JTam MOMOTaeT TMOHATh JUId KOro pa3pabaTbiBaeTcsi HHTepdeiic, ¢ KakuMu
OTPaHUUYEHUSIMU CIIEYET €T0 JeaTh (pa3Mepbl 3KPAaHOB, MHTEPAKTUBHOCTbB) U T 1.

2. Co3maHue Mob30BaTeNLCKOTO CIIEHAPHS

Ha ocHoBe mpenocTaBieHHOr0 ONMUCAaHUsA pabOTHl HMHTepdeiica co3laeTcs CIHUCOK 3aaad
(MOIB30BaATENIBCKUX CLEHAPUEB), KOTOPBIE MOKET BHITIOJIHATH MOJIB30BATEIbh B paMKaxX UHTepdeiica.
Bce 3a1aun pacnuceiBaroTCs MO II1araM, KOTOpble HE0OX0AUMO MPEANPUHATD JUIs PELICHUs 3a1a4H.

NogakrwnpE
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CocraBiieHHbIE CIUCKH IIaroB IS KaXKJI0M 3a/1a4d MOMOTAIOT MOHSATh € MyTh AJI pelIeHus
CIIUIIKOM JIOJIOT OTHOCHUTENIBHO OCTAJbHBIX 3a/Jad. DTal IO0JIb30BATEIbCKUX ClLIEHApHUeB Ooublle
BCET0 MOJIXOJIUT JIJIsl COKPAIICHUS ITyTH PEIIeHUs 3a]a4 M0JIb30BaTelIe B paMKax uHTepdeiica.

3. Onucanue cTpykTypsl uHTep(eiica. [lomyyeHHBIH COMCOK 1IAroB Ha MpEeAbIAYIIEeM JTarle,
JIOKUTCSL B OCHOBY CTPYKTYphl uMHTepdeiica. Ompenensercs KOJIUYECTBO IKPAHOB, UX KPaTKOE
COJiep’)KaHUE U TMOJIOKEHHE B oOuieil cTpykType. OmnucaHue CTPYKTYpbl BBIINOJNHSETCS B BUIE
HMEPAPXUYECKOUN CXEMBI.

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

YepHOBOI MPOTOTHUII MPEJICTABISIET COOON cXeMaTUYHbIe N300paKEHUsI SKPAHOB, CBSI3aHHbBIC
Mexay coboil. Ilpu uepHOBOM BapHaHTEe Ha cXeMaxX M300paKeHBI 30HBI M OINKCAHUS STHUX 30H.
Hanpumep, cniucok HOBOCTEH MM IIanka caiTa.

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

@uHaIbHBIM NPOTOTHUI, B KOTOPOM CXEMBbI CTPAaHHUI] BCE €II€ OCTAOTCS CBSI3aHHBIMU MEKIY
IpyT OPYyroM, HO Ha CTPAHMIIAX YXKE BHJHBI BCE KHOIIKH, TEKCTBI, YeKOOKCHI, (OpPMBI M TIpOYHE
3JIEMEHTBHI.

B mporotunax r1utaHmpyercs  (YHKIMOHAJ, PACHOJIOKEHHWE JJIEMEHTOB  CTPAHUI]
OTHOCHUTEIILHO JIPYT apyra 0e3 paccMoTpeHus 0hOopMICHHS.

5. Onpenenenue crunuctukd. [lociae srama uccienoBaHUS W TAPALICIBHO C 3TalaMH
MIPOEKTUPOBAHMSI UJIET ONpeieieHne Oy ayIeil CTUINCTUKY UHTepderica.

Jlyiss BBIOOpA CTHMIIMCTHKHM TOTOBSITCS HECKOJIBKO HaboOpoB m3o0paxkeHuii (moodboards). Otu
HAOOpBl TPEJCTaBICHbl CTPAHUYKAMHU CAWTOB, WUIIOCTPALMSAMU, KHOMKAMH, MIPUPTOBBIMU
KOMITO3UIUSIMU, CBSI3aHHBIMH MEXAYy c000¥ cruimuctudeckn. OIUH U3 3THX HAOOPOB KOHEYHOM
UTOT€ CTAaHET OCHOBOM M3aliH KOHUEILINH.

6. Co3manne nu3aiiH KoHIenuuu. J[M3aiiH KOHIENIus NpH3BaHa IMOKa3aTh OQOpPMIICHHE
caiiTa W JaTh TOHATH OyAymui BUA Bcero caiita. OOBIYHO KOHIEMIMs TMpeacTaBieHa 1—3
sKpaHamu uHTepdeiica. Ecnu peub unger o caiite, To crapaemcs Moka3aTh BUJ OJHOM U TOW ke
CTpaHUIIBI A7 HECKOJIBKUX YCTpoiCTB. Ecnu B nHTEpdeiice mpeanonaraeTcs aHuMalus Ha dKpaHe,
YYaCTBYIOIIUX B KOHIEMIINHU, TO MOKA3bIBAEM U €€.

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

CymiecTByIOT 00IIMe PUHIIUIIBI CO3/1aHus HHTepderica:

1. EcrecTBeHHOCTh (MHTYUTHUBHOCTH). PaboTra ¢ cucreMoil He [OJKHA BBI3BIBaTH Y
MOJIb30BATENs CIOKHOCTEH B TIOMCKE HEOOXOIMMBIX JMPEKTUB (dIEMEHTOB WHTepdeiica) s
YIpaBJICHUS TTPOLIECCOM PEIICHMsI TTOCTABIICHHOMN 3a/1a4H.

2. HenporuBopeunBocts. Ecnu B mporecce paboThl ¢ CHUCTEMON MOIb30BaTENeM OBUIH
WCIIOJIH30BaHbl HEKOTOPBIE MPHUEMBI PaObOTHI C HEKOTOPOW YacThO CHUCTEMBI, TO B JPYroMl 4acTu
CUCTEMBI IPUEMBI pa0OTHI JOJKHBI OBITh MACHTUYHBI. Takke paboTa ¢ cUCTeMOol yepe3 uHTepdeiic
JIOJDKHA COOTBETCTBOBATh YCTAHOBJICHHBIM, IMPUBBIYHBIM HOpMaM (HAmpHUMep, HCIOJIb30BaHHE
knaBuiu Enter).

3. HemsOvITOUHOCTE. TO 0O3HAYaeT, YTO IIOJL30BATENL JODKEH BBOJUTH TOJIBKO
MUHUMAIbHYI0 MHQOpPMAIHIO Ui padOThl WIK YIpaBlieHUs cucTeMoil. Hampumep, monb3oBarens
He MoJDKeH BBOJIUTH He3HaunMblie mudpsl (00010 Bmecto 10). AHanoru4Ho, HENb3sl TpeOOBaTh OT
MOJIb30BaTeNs BBECTU MH(POpMAIIHIO, KOTOpas Oblia IpeIBapUTENHLHO BBEIECHA WIH KOTOpas MOXKET
OBITh ABTOMATHYECKH TOJIYY€HA U3 CUCTEMBI. JKenaTebHO UCIOIh30BaTh 3HAYCHHS TI0 YMOITYaHHUIO
I/ie TOILKO BO3MOKHO, YTOOBI MUHUMHU3HUPOBATh MPOIIECC BBOAA MH(DOPMAIIHH.

4. HemocpeACTBEHHBIN NOCTYyNl K CHCTeME Momommu. B mpormecce paboThl HEOOXOIUMO,
9TOOBI cHcTeMa oOecreunBaia Mojb30BaTeisl He0OXOMUMBIMU UHCTPYKIUAMU. CHcTeMa MOMOIIN
OTBEYAET TPEM OCHOBHBIM acleKTaM - KaueCTBO M KOJIMYECTBO 00ECTIEYNBAEMBIX KOMAaH/I; XapaKTep
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cooOmieHuit 00 omuOKax W MOATBEPKACHUS TOTO, 4TO cucreMa aenaeT. CoolmeHus 00 ommbKax
JOJDKHBI OBITH TIOJIE3HBI M TIOHSATHBI MOJIB30BaTeNo. [Ipy 3TOM OTBeUaTh Ha 3TH BOMPOCH! HYXHO
BO3MOXXHO 00JI€€ BEXKJIMBBIM U TIOHATHBIM ITOJI30BATEIISIM SI3BIKOM.

5. T'mOkocth. MHTEepdeiic cucTeMbl JOIDKEH OOCITYKHBATh IOJIb30BATENsl C Pa3IUYHBIMU
YPOBHSIMHU TOJITOTOBKHU. J[JIs1 HEOTBITHBIX MMOJIb30BaTENCH HHTEPEHC MOKET OBITh OPraHU30BaH KaK
uepapxuveckas CTPyKTypa MEHIO, a Ui ONBITHBIX MOJb30BaTeNel KaKk KOMaHJbl, KOMOWHAIIUU
Ha)KaTH KJIABUII U TAPAMETPHI.

Ilopsiiok BbINOJTHEHHS PA0OTHI:

1. V3y4uTh TEOPETUUYECKYIO HH(POPMAIIHIO.

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

3. Onpenenute HYKIbI MOJIH30BATEIICH CUCTEMBI, U UX 0KHUIAHUS

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

5. B a1ekTpoHHOM BHJIe 0QOPMHUTE KPATKHIA OTYET O BHIMOJIHEHHON padoTe.

6. CraiiTe BBIIIOJIHEHHYIO paboTYy.

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

Kpurepun oneHku:

OtnnuHO — paboTa BBIMOJIHEHA MOJTHOCTBIO, CXEMa CUCTEMBI pa3paboTaHa ¢ y4eToM Lieseil u
TpeOOBaHUH K CHCT€ME, YYTeHbl TpeOOBaHUS NOJb30BATENEd U OCHOBHbBIE IPHHLUIIBI
npoekTHpoBanus rpaduyeckoro natepdeiica. CocraBieH OTY4ET O BHINOIHEHHOW pabote. Pabora
cllaHa MPeroaBaTelto.

Xopomio - paboTa BBIIOJIHEHA IOJHOCTBIO, CXEMa CHCTEMBI pa3padoTaHa ¢ ydyeToM ILieneil u
TpeOOBaHUI K CHUCTEME, HO C HE3HAYMTEIbHBIMHM OIIMOKAaMH, HE /0 KOHLA yYTeHbl TpeOOBaHMS
10JIb30BaTEJIe M OCHOBHBIE NMPUHIUIBI IPOEKTHpOBaHUs Tpadudeckoro uHTepdeiica. CocraieH
OTYET O BBINOJIHEHHOM paboTe. PaboTa ciana npenojaBarento.

VY 10BIETBOPUTENBHO - paboTa BBHINOJIHEHA HE MOJHOCTBIO, CXEMa CUCTEMBI pa3paboTaHa c
CYIIECTBEHHBIMM OIIMOKaMM, HE J0 KOHIA YYTeHbl TpeOOBaHMs TMOJb30BaTENEe M OCHOBHBIE
MPUHLMIIB TIPOEKTUPOBaHUS rpaduueckoro uHTepgdeiica. CocTaBieH OTYET O BBIIOJHEHHON
pabote. PaGoTta ciana npemnoaaBarento.

HeynosnerBopurensHo - paboTa He BBINOIHEHA.
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JlaGopaTopHas padora Ne 10 YcraHoBKa M HacTpoOiiKa cMcTeMbl KOHTPOJISI BepcHii ¢
pa3rpaHuyeHueM poJei

Heap: monyyeHue NepBOHAYAIBHBIX HABBIKOB MCIIOJNIB30BAHMSI CHUCTEM KOHTPOJISi BEepCUi
HCXOJIHOTO KOJIa TPOrpaMm.

Beinosinus patdory, Bel Oyaere:

ymemp:

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

- paboTaTh ¢ MHCTPYMEHTAIBHBIMH CPEJCTBAMU 00pabOTKH HH(OpMAIUK;

- ICTIOJIB30BAaTh COBPEMEHHOE MTPOTpaMMHOE 0OecrieueHHe;

- YUTaTh, NMOHMMATh M HAXOJUTHh HEOOXOJMMBIC TEXHHYCCKHE IAHHBIC M HHCTPYKIUH B
PYKOBOJICTBaX B JTJFOOOM JOCTYITHOM (hOpMarTe;

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

Kparkue Teopernyeckue CBeACHUA:

Cucrema KOHTPOJISl BEpCUN NPECTaBIIAET COOON CHEUalbHOE MPOrPaMMHOE OOecrieueHHe
JUIs COBMECTHOM paboThl ¢ MOCTOSIHHO U3MeHstoIeiicst nHopmarueil. OHa sBiIseTCsl HaICTPOUKOM
Ha/ (HailIoBOW CHCTEMOM, KOTOpasi TIO3BOJISIET XPAHUTh HECKOJIBKO BEPCHI OTHOTO U TOTO K€ (aiina

CucreMpl KOHTPOJIS BEPCUN HYKHBI JUIS:

- XpaHeHHsI IOJIHOM UCTOPUU U3MEHEHUIN

- OnucaHus NIpUYUH BCEX MPOU3BOIUMBIX U3MEHEHUIN

- OTMeHBI U3MEHEHUH, €CJIH YTO-TO OBLIO C/IETITAaHO HETPABUIIBHO

- [Torcka mpUYMH U OTBETCTBEHHOTO 32 MOSABJICHHUE OUIMOKH B IPOrpaMMe

- CoBMeCTHOH pabOThl HECKOJIBKUX pa3pabOTYMKOB HaJl OJHUM MPOEKTOM

- Bo3aMoxHOCTH BHOCUTH U3MEHEHHUsI, HE MelIas padoTe APYrux pa3paboTUNKOB

Cyl1ecTBYIOT ClIeyIolne Pa3HOBUIHOCTH CUCTEM:

1. IlenTpanu3oBaHHBIE CUCTEMBI KOHTPOJISL BEPCHUIL

XapakTepusyroTcs CIeyIOIMMH IPU3HAKAMU:

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

- Kaxnpiii monp3oBaTenb KOMUPYET HEOOXOAMMBIE eMy (ailibl M3 3TOro XpaHWIHUIIA,
U3MEHSET U, 3aTeM, 3arpy>kaeT U3MeHeHHbIe (ailsibl 00paTHO B XpaHUIIUILE

2. PacnipenienieHHbIE CUCTEMBI KOHTPOJISI BEPCHIA.

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

- Cucrema oOecrieurBaeT BO3MOKHOCTh padOThI € JHOOBIMU XPaHWIUIIAMHU (JOKAJIBHBIMH U
y1aJIEHHBIMU )

Git - omHa W3 cucteM KOHTpoJds Bepcuid. [IpenHa3HadeHa, B OCHOBHOM, JUisi PabOThHI
pacripenieieHHOW KoMmaHJpl pa3paborunkoB. Cucrema Git O4eHb HKOHOMHYHA M He TpeOyer
pacchbUIKU O0JIBIIOro KonuuecTBa ¢ainoB. OTCIEKNBAIOTCS U MEPEChIIAIOTCS U3MEHEHHUS B (aiinax
U CCBUIKM Ha 3TH H3MEHEHHA. TO €cTb OCHOBHAs PACChUIKA ITO PACCHUIKA Pa3HUIBl B BaIIMX
penakTupoBaHuax.OTCHUIAIOTCS TONBKO pa3uyus B mankax u ¢ainnax. B mr0060if MOMEHT BpeMEeHH
BBl MOJKETE BO3BPATUTHCA K TOMY MJIM MHOMY COCTOSIHUIO CUCTEMBbI. MHOTME KOMIAHUM YAEISAIOT
BHHUMaHHE XOpoled U OBICTpONM KOMMYHHMKAIIMM MEXIy COTpyJHUKaMu. B 3TomM oTHOIIEHHH,
crcTeMa KOHTPOJISl BEpCU MPe1oCcTaBisieT OONbIINE BO3ZMOKHOCTH.
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OcHoBHas 3a7a4a CHCTEMBI yNpaBJICHHE BEPCH — OSTO YIpoIIeHHEe PabOThl ¢ MOTOKAMU
M3MeHsomencss uHopManuu. [ JTaBHON mNapagurMol CHUCTEMBI YIPaBICHUS BEPCHH SBISETCS
JIOKaJM3alMsl TaHHBIX KaKIO0ro paspaboTumka mpoekrta. Kaxaplii pa3paboTumk MMeeT Ha CBOEH
MallMHE JIOKAJIbHBIA perno3utopuil. B ciyyae HEOOXOAMMOCTH HM3MEHEHHs OTIPABIAIOTCS W3
JIOKAJIbHOTO PEMO3UTOpHS B YyJaJEHHOE XpaHWIWIIE B ONpeleNeHHYl0 BeTky. W moloi
pa3paboTuuK U3 pacrpeaeeHHOW KOMaHIbl MOXKET CKayaThb HOBBbIE U3MEHEHHUS B MPOEKTE, YTOOBI
MPOJOJDKUTH COBMECTHYIO PadOTy HaJ IMIPOEKTOM.

B crannaptroii moctaBke Git moanepskuBaercs Bzaumojerictere ¢ CVS (MMIIOPT M 9KCHOPT,
amymsiuss  CVS-cepBepa) u  Subversion (YacTUYHAas TOJACPKKA HMMIIOPTa H  DKCIOPTA).
CrangapTHBIi MHCTPYMEHT HUMIOPTAa M JKCIOpPTAa BHYTPU DKOCHCTEMBI — apXHBBI Cepuit
BEPCHOHHMPOBAHHBIX (paiiioB B popmarax .tar.gz u .tar.bz2.

Pabouee nepeBo (pabGouast mupekTopwus, pabodee MPOCTPAHCTBO) — ITO JIEPEBO HMCXOIHBIX
(haitioB, KOTOPBIC BB MOXKETE BUJIETh M PEAAKTUPOBATH.

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

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

IMopsiok BbINOJIHEHUS PA0OTHI:
1. V3yuuTh TEOpETHUECKYIO HH(POPMAIIHIO.
2. Ycranosure Git ¢ opunmanbHOTrO caiTa.
3. Hacrpoiika moyib30BaTeNs ¥ €MEHII:
git config --global user.name "My Name"
git config --global user.email myEmail@example.com
4. Coznanue HOBOro pemnosutopusi. Git XpaHUT cBou (haliiibl U UCTOPUIO MPSIMO B TAIKe
npoekta. YToObl co31aTh HOBBIM pENO3UTOPHIl, HAM HYXXHO OTKPBITh TEPMMHAJ, 3alTH B MaIKy
HAIIIETO MPOEKTa U BBHITIOTHUTH KOMAHy init. 3TO BKIIOYUT MPUIIOKEHUE B ITOH KOHKPETHOH Marke
U CO3/aCT CKPBITYIO AMPEKTOPHIO .git, TIe OYAEeT XpaHUTbCA UCTOPUS PETMO3UTOPUS U HACTPOHKH.
CozpnaiiTe Ha paboueM cToJe MANKy MOJA Ha3BaHueM git exercise. [[nst 3Toro B OKHE TepMUHAaNa
BBEJIUTE:
$ mkdir Desktop/git_exercise/
$ cd Desktop/git_exercise/
$ git init
Komangnast ctpoka J10J1KHa BEpHYTh YTO-TO BPOJE:
Initialized empty Git repository in /home/user/Desktop/git_exercise/.git/
OTO 3HAYMUT, YTO HAIl PEMO3UTOPUM OBLT yCIEUIHO CO3JaH, HO TOKa 4YTo MycT. Temnepb
co3/aiiTe TeKCTOBBIHN (aiin moa HazBanueM hello.txt 1 coxpaHuTe ero B TUPEKTOpHH git_exercise.
Omnpenenenue coctosiHus. StatuS — 3To KoMmaHAa, KOTOpas IOKa3bIBaeT HMHGOPMAIUIO O
TEKYIIEM COCTOSIHHUHM PEMO3UTOpHUsS: aKkTyaldbHa JU WH(GOpMaIlvs Ha HEM, HET JIM YEro-TO HOBOTO,
YTO MOMEHSJIOCH, M TaK Jajiee. 3ammyck git status Ha HaIleM CBEXECO3JaHHOM PETIO3UTOPHH:
$ git status
On branch master
Initial commit
Untracked files:
(use "git add ..." to include in what will be committed)
hello.txt
CooOrienre ToBopuT 0 TOM, uTO (aiin hello.txt HeoTcnexxuBaemblid. 111 TOro, 4TOOBI HAYATH
OTCIICKUBATh HOBBIN (Daiiil, Hy’)KHO €T0 CIEeIUaIbHBIM 00pa3oM OOBSIBUTH.
5. IoxaroroBka ¢aitinos
B git ecTh KOHIENIMS 00J1aCTH MOATOTOBIECHHBIX (haiioB. B 3Ty o0nacTb MOXHO 100aBUTH
¢aitnel (nnm yactu (HaityioB, UM Ja)ke OJMHOYHBIE CTPOUKH) KoMaH ol add, 106aBUTH Bce HYKHOE
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B PENO3UTOPHU (CO3/1aeM CIIENIOK HYXXHOTO HaM COCTOSTHHSI) KOMaHA0H commit.B Hamewm ciydae y
Hac TOJIbKO OJWH (haiij1, TaK 4TO JOOABUM €T0:

$ git add hello.txt

Ecnu nam Hy»HO 100aBUTH BCE, UTO HAXOIUTCS B IUPEKTOPUH, Mbl MOYKEM HCIOIb30BaTh

$ gitadd -A

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

$ git status

On branch master

Initial commit

Changes to be committed:

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

new file: hello.txt

@aiin rotoB K KoMMUTY. COOOILIEHHE O COCTOSIHUM TaKXe€ TOBOPUT HaM O TOM, KakHe
M3MEHEHHUS OTHOCUTEIbHO (paiiyia ObLIM MPOBEIEHBI B 0OJACTH MOJITOTOBKH — B JIAaHHOM CiIydae
3TO HOBBIH (hailin, HO (ailsIbl MOTYT OBITH MOTU(HUIIMPOBAHBI UM yIAJICHBI.

KomMmuTt(dpukcanus nsmenenuit). Kommur mnpezacrapnsier co0oil COCTOSHHUE PEMO3UTOPHS B
OIlpe/ICNICHHbII MOMEHT BpeMeHH. MBI MOKEM BEpPHYThCS U YBMJIETh COCTOSIHUE OOBEKTOB Ha
ONpeIeJICHHbIII MOMEHT BPEMEHH.

UroObl 3adukcHpoBaTh HM3MEHEHUS, HAM HYKHO XOTS ObI OJHO HW3MEHEHHE B 00JacTh
MOATOTOBKH (MBI TOJIBKO YTO CO3Jaji ero mnpu mnomouy git add), mocie KOTOPOrO MbI MOKET
KOMMHTHTB:

$ git commit -m "Initial commit."

OTta KOMaH/Ja CO3/aCT HOBBIH KOMMHUT CO BCEMH HM3MEHEHUSMHU M3 00JacTH TOATOTOBKU
(moGaBnenue ¢aina hello.txt). Kmou -m u coobmenue «Initial commit.» — 3T0 co3gaHHOE
[I0JI30BATEJIEM OIMCAHUE BCEX W3MEHEHMH, BKJIIOUEHHBIX B KOMMHUT. CumTaercs Xopoluen
MPAKTUKOM JIeJIaTh KOMMUTBI YaCTO M BCEI/1a MUCATh COAEPIKATEIbHBIE KOMMEHTAPHUH.

6. YnmaneHHbIE pENO3UTOPUHI

Celiyac Hall KOMMHT SIBJISIETCS JIOKAJIbHBIM — CYIIECTBYET TOJIBKO B TUPEKTOPUM .git Ha
Hariel (ainoBoii cucteme.

[TonxiroueHue K yJaleHHOMY PETIO3UTOPHIO

UroObl 3arpy3uth 4TO-HMOYIb B YJAJICHHBIH pENO3UTOPUN, CHayalla HY)KHO K HeMy
MOJKIIOUNTECS. MOXHO Hcnosib30BaTh ajapec https://github.com/tutorialzine/awesome-project, HO
TaKkKe MOXHO MOMpoOoBaTh co3aaTh cBoi penosutopuit B GitHub, BitBucket nnu mobom apyrom
cepBuce. Perucrpanus U yCTaHOBKA MOJXKET 3aHATh BpeMs, HO BCE I0J00HBIE CEPBUCHI
MIPEIOCTABIISAIOT XOPOIIYIO TOKYMEHTALIUIO.

UroObl cBsi3aTh Hall JOKalbHBIM peno3utropuil ¢ peno3uropueM Ha GitHub, BeimomHum
CJIEYIONIYI0 KOMaHay B TepMuHaiie. OOpaTuTe BHUMaHUE, YTO HYXKHO 0o0si3aTenbHO n3MeHuTh URI
PENO3UTOPHS Ha CBOM.

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

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

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

OtnpaBka U3MEHEHUI Ha cepBEp . IDTOT MPOLECC MPOUCXOIUT KAXKIBIN pa3, KOT1a Mbl XOTUM
OOHOBUTH JJaHHBIE B yAaleHHOM perno3utopun. Komanna, npeanasHadenHas s toro - push. Ona
MPUHUMAET [IBa MapameTpa: UMs yJAJIEHHOTO PEeno3UTOpHs (Mbl Ha3BaJld Hall Origin) U BETKY, B
KOTOPYI0 HEOOXOIMMO BHECTH M3MEHEHHs (master — 5TO BETKa IO YMOJYAHHUIO JJIs BCeX
PEMO3UTOPHER).

$ git push origin master

Counting objects: 3, done.

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

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

* [new branch] master -> master

B 3aBucuMocTH OT cepBHCa, KOTOPBI BBl HCHOJB3yeTe, BaM MOXXET MOTpPeOOBATHCS
ayTeHTU(UIUPOBATHCSA, YTOOBI U3MEHEHHs OTHPaBUINChH. Eciau Bce caenano npaBuibHO, TO KOTJa
BbI IOCMOTPUTE B yJAJICHHBIN PENO3UTOPHUI IPH IToMoIu Opay3epa, Bbl yBuaute ¢aiin hello.txt

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

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

HoBeiii  JoKanmbHBIA  permo3uTopui  co3gaercs aBTomarmuecku ¢ GitHub B kadectBe
YAAJIEHHOTO PEMO3UTOPHUSL.

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

$ git pull origin master

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

* branch master -> FETCH_HEAD

Already up-to-date.

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

8. BerBnenne. Bo Bpemsi pa3paboTku HOBOW (YHKIIMOHAJBHOCTH CUMUTAETCS XOpOIlen
IIPaKTUKON paboTaTh C KOMMEW OPUTMHAIBHOIO IPOEKTa, KOTOPYK Ha3blBalOT BETKOW. BerBu
HUMEIOT CBOIO COOCTBEHHYIO MCTOPHUIO U M30JIMPOBAHHBIE IPYT OT Apyra U3MEHEHHUs J0 TeX Iop,
IIOKA Bbl HE PELIAETE CIIUTh U3MEHEHMSI BMECTE. DTO MPOUCXOIUT MO HAOOPY NPUYHH:

- Ve pabouasi, cTabuiIbHAsE BEPCUS KOJIa COXPAHSIETCS.

- Pasnuunpie HOBBle (yHKIME MOryT pa3pabaThIBaThCS  MAPAJUIETBHO  PAa3HBIMH

MIPOrpaMMHUCTaMH.
- PazpabGoTtunku MoryTt paborarth ¢ COOCTBEHHBIMH BETKaMM O€3 pHCKa, 4TO KojoBas Oasza
MTOMEHSIETCA U3-3a UYKUX U3MEHEHUM.
- B cayuae comHeHUWH, pa3NMUYHBIE peaTU3alMd OJHOM M TOW JK€ HJIed MOTYT OBITh
pa3paboTaHbl B pa3HBIX BETKaX U 3aT€M CPAaBHHUBATHCH.
1. Co30anue Hosoti 6emKu
OcHOBHasi BeTKa B KaXXJIOM PEMO3UTOpPHM Ha3biBaeTcsa master. UToObl co3aaTh eimie OaHy
BETKY, MCIIOJIb3yeM KoMaHy branch <name>
$ git branch amazing_new_feature
DTO0 cO371aCT HOBYIO BETKY, [TOKA YTO TOYHYIO KOIIMIO BETKH master.
2. Ilepexniouenue medncoy emramu
Ceituac, ecnu Mbl 3armycTuM branch, Mbl YBUJIUM JIBE JOCTYITHBIE OIIIMH:
$ git branch
amazing_new_feature
* master
master — 53TO akTWUBHAas BETKAa, OHA I[IOMEYEeHa 3Be3J0uYkoil.  J1d mnepeximtoueHus
BOCTIONIb3yeMcsl KoMaH10i1 checkout, oHa mpuHUMAaET OJUH MapaMeTp — HUMs BETKH, Ha KOTOPYIO
HEO00XO0IMMO MEPEKITIOUUTHCS.
$ git checkout amazing_new_feature
3. Crusanue eemox
Co3pgagumMm feature.txt, 100aBUM M 3aKOMMHUTHM:
$ git add feature.txt
$ git commit -m "New feature complete.”
W3meHeHus 3aBeplieHbl, TEEPh Mbl MOKEM IEPEKIIIOUNTHCS 00paTHO Ha BETKY master.
$ git checkout master
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Tenepb, eciu MBI OTKpPOEM Hall MPOEKT B (ailloBOM MEHEKepe, Mbl HEe yBUAMM (haiina
feature.txt, MOTOMY 4TO MBI IEPEKIIOYMIMCH OOpATHO HAa BETKY master, B KOTOPOH Takoro ¢aiina He
cymiectByeT. UTOOBI OH TMOSBUIICS, HY)KHO BOCIIOJNIB30BAThCS Merge st OOBEIUHEHHUS BETOK
(mpuMeHEeHUsT U3BMEHEHHUH 13 BETKH amazing new_feature K OCHOBHOW BEpCUU MIPOCKTA).

$ git merge amazing_new_feature

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

$ git branch -d awesome_new_feature

9. OrtcnexxuBaHue U3MEHEHHH, CIEIAHHBIX B KOMMHUTaX

VY KaxJI0ro KOMMHTA €CTh CBOM YHUKAJIbHBIH UICHTU(UKATOP B BHJIE CTPOKHU IU(Dp U OYKB.
YroObl MPOCMOTPETHh CIHCOK BCEX KOMMHUTOB M HMX HACHTU(PHUKATOPOB, MOXHO HCIOJIH30BATh
komaHny log:

[spoiler title="BriBox git log']

$ git log

commit ba25c0ff30e1b2f0259157b42b9f8f5d174d80d7

Author: Tutorialzine

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

New feature complete

commit b10cc1238e355c02a044ef9f9860811ff605c9h4

Author: Tutorialzine

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

Added content to hello.txt

commit 09bd8cc171d7084e78e4d118a2346b7487dca059

Author: Tutorialzine

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

Initial commit

[/spoiler]

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

AJOCTAaTOYHO. Yro0bI MMOCMOTPETH, UYTO HOBOT'O IMMOABHUIIOCH B KOMMUTE, MBI MOKEM BOCITIOJIE30BATHCA
KOMaHI0U

show [commiit][spoiler title="BriBoj git show']

$ git show b10cc123

commit b10cc1238e355c02a044ef9f9860811ff605c9b4

Author: Tutorialzine

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

Added content to hello.txt

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

index e69de29..b546a21 100644

--- a/hello.txt

+++ b/hello.txt

@@ -00+1 @@

+Nice weather today, isn't it?

[/spoiler]

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

[spoiler title="BeiBo git diff']

$ git diff 09bd8cc..ba25c0ff

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

new file mode 100644

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

index e69de29..b546a21 100644

--- a/hello.txt

+++ b/hello.txt

@@ -00+1 @@

+Nice weather today, isn't it?

[/spoiler]

Mbl CpaBHMJIM HEPBbI KOMMUT C IMOCIEAHHUM, YTOOBI YBHJIETh BCE W3MEHEHMsI, KOTOpBIE
Obun Korma-nmubo cnuemansl. OObYHO Tpomie ucnoib3oBarh git difftool, Tak kak sTa KOomaHna
3aIryckaeT rpauueckuil KIMEeHT, B KOTOPOM HarjsiIHO COMOCTABIISAET BCE U3MEHEHHUS.

10. Bospamienne (aiina kK IpeasiIyneMy COCTOSHUIO

OTO sAenaercs y)xe 3HaKoMoi Ham kKomaHjoi checkout, KOTOpyI0 MbI paHee HMCIIOJIb30BAIN
Ui TepeKIIoueHus] Mexay BeTkamMu. Ho oHa Takke MoOXKeT OBITh HCIOJB30BaHA IS
NEePEeKIII0YEeHUs MeXIy KoMMUTaMu B crenyromem npumMepe Mbl BozbMeM (daiin hello.txt u otkatum
BCE M3MEHEHHS, COBEPIICHHBIC HAJl HUM K IePBOMY KOMMUTY. UTOOBI ClIenaTh 3TO, MBI IIOACTaBUM
B KOMaH/y UIEHTU(PHUKATOP HYKHOI'O KOMMHUTA, & TAKXKE MyTh 110 (aiiia:

$ git checkout 09bd8ccl hello.txt

11. HcnpaBnenne koMMHuTa

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

Jlns Gojiee CIIOKHBIX WCHpPABICHUH, HAapuUMep, HE B IMOCIEIHEM KOMMMTE WJIU €CJIU BbI
yCIlelnu OTIPAaBUTh M3MEHEHHUS Ha CEpBep, HY)KHO HCIOJIB30BaTh revert. JTa KOMaHAa CO31acT
KOMMMT, OTMEHSIIOIUI U3MEHEHUs], COBEPIIEHHbIE B KOMMUTE C 33aHHBIM UAEHTU(PHKATOPOM.

CamMblii mocnegHu KOMMHUT MOXET OBITh A0CTyIeH 1o annacy HEAD:

$ git revert HEAD

Jlig ocTanbHBIX OYAEM HCIIOJIb30BaTh UACHTH(PUKATOPHI:

$ git revert b10cc123

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

12. Pa3pemenrie KOH()IUKTOB MPU CIUSIHUN

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

JlaBaiiTe MOCMOTPUM Ha MPUMEPHI, TJ€ MBI HOIMBITAEMCS CIUTh JIBE BETKHU I10] Ha3BaHHEM
john branch u tim_branch. I Tum, u JI>koH mpaBaT oAMH U TOT *e ¢ailn: QyHKUHIO, KOTOpas
oToOpakaeT JIeMEHThI MaccuBa./[)KOH HCIIONIB3YeT IIUKI:

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

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

console.log(arr[i]);

}

Tum npeanounrtaet forEach:

/I Use forEach to console.log contents.

arr.forEach(function(item) {

console.log(item);

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

$ git merge tim_branch

Auto-merging print_array.js

CONFLICT (content): Merge conflict in print_array.js

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

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

[spoiler title="Beieon']

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

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

[/spoiler]

Han pasmenurenem ======—= wmbl BuauMm nocienuuii (HEAD) kxommut, a mojgy HuUM -

KoHumKTYyromui. Takum 00pa3oM, Mbl MOKEM YBHIETh, YEM OHHU OTIMYAIOTCS M peIlaTh, Kakas
Bepcus sydule. Min BoBce HamucaTh HOBYIO. B 3TO# cuTyanuu Mbl Tak ¥ MOCTYIMM, IEepENUILIEM
BCE, Y/IaJIMB Pa3ACIUTEIH, U TaAUM Zit MOHATH, YTO 3aKOHYMIIH.

/I Not using for loop or forEach.

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

console.log(arr.toString());

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

$ git add -A

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

Kak BBl MOXXeTe 3aMETUTh, NPOLECC JOBOJBHO YTOMUTENIBHBIH W MOXET OBbITh OYEHb
CIIO)KHBIM B OOJBIIMX NpOeKTax. MHOrue pa3padOTYMKH MPEIIOYUTAIOT HCIOIB30BATH  JUIS
paspelieHnss KOHQJIMKTOB KJIMEHTHI ¢ rpadudeckuM uHTepdeiicom. (s 3anmycka Hyx HO HaOpaTh
git mergetool).

13. Hacrpoiika .gitignore

B OosiblImHCTBE TPOEKTOB €CTh (hailiibl WM 1IeJIble TUPEKTOPUH, B KOTOPbIE Mbl HE XOTUM (W,
CKOpee BCEro, He 3aXOTUM) KOMMMTUTb. MBI MOKEM YAOCTOBEPUTBHCS, YTO OHHU CIIyyailHO He
nonanyt B git add -A nmpu nomomu ¢aiina .gitignore

- Co3paiite BpyuHyro ¢aill moa Ha3BaHHMEM .gitignore W COXPAHHUTE €ro B JUPEKTOPHUIO
MIPOEKTA.
- BHyTpu (Qaiina nepeunciante Ha3BaHus (PaiiaoB/MANOK, KOTOPbIE HY)KHO UTHOPUPOBATH,
KaXIblil C HOBOM CTPOKH.
- Qaiin .gitignore 10KeH ObITH 100aBJIEH, 3aKOMMUYEH U OTIPABJIEH Ha cepBep, Kak JII00oH
Jpyroi ¢ails B mpoekTe.

14. B snexTpoHHOM BHUi€ 0(pOpMUTE KpAaTKUIl OTUET O BHIIOJIHEHHOM padoTe.

15. CpaiiTe BBIIOJIHEHHYIO PadoTYy.

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

Kpurepun onenkmn:

OtnnyHO — paboTa BBINOJIHEHA IMOJHOCTHIO, 0€3 OIMOOK, MPOJIEMOHCTPUPOBAH PE3yIbTaT
HACTPOWKH CHUCTEMBI, BBIIIOJIHEH OTUET 0 paboTe, paboTa cjaHa npenoiaBaTelio.

Xopomo - paboTa BBIMOJHEHA HE TOJHOCTHIO, WJIM C HE3HAYUTEIbHBIMU OIITHMOKAMHU,
MIPOJEMOHCTPUPOBAH PE3YJIbTAT HACTPOMKH CHUCTEMBI, BBIMOJHEH OT4eT O pabore, paboTa caaHa
MIpernoaBaTelio.
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Y IOBIETBOPUTENBHO - pPa0OTa BBIMIOJHEHA HE TOJHOCTHIO, WM CO 3HAYUTEIHHBIMU
omnOKaMu, IPOJAEMOHCTPUPOBAH PE3yJIbTAaT HACTPONUKU CUCTEMBI, OTUET O paboTe BHIMIOIHEH HE /10
KOHIIa, paboTa cjaHa Mmpero1aBaTelnio.

HeynosnerBopurensHo - paboTa He BBINOIHEHA.
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JlabopaTopnasi pabora Ne 11 Pa3zpaGorka rpaduueckoro nnrepgeiica noJjb3oBaresisi

Leab: 3akpersieHHe MPAKTHYECKUX HABBIKOB pPa3paboTKu Tpaduueckoro wuHTtepdeiica
M10JIb30BaTE.

Bbinosinus padory, Bel Oynere:

ymemp:

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

- paboTaTh C MHCTPYMEHTAIBHBIMU CpPEICTBAMH 00pab0TKH HH(pOpMALINK;

- UCTIOJIB30BATh COBPEMEHHOE MPOrpaMMHOE 00eCIIeUeHNE;

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

-pemaTh MPHUKIAJHBIE BOMPOCH MPOTPAMMHPOBAHUSA M SA3bIKAa CIIEHAPHUEB MJIS CO3IAaHUs
porpamum;

MaTtepuajbHoe obecnieyeHue:

[epconanpHbIii KOMIBIOTEP, SUblime Text 3,

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

Kparkue Teopernyeckue cBeieHUSA:

I'padmueckuit unrepdeiic mnonb3obarens (GUI) mnpencraBmsier co0oil  pa3HOBUAHOCTH
MOJIb30BATEIBCKOTO MHTEpdeiica, B KOTOPOM dJIEMEHTHl HHTepdeiica (MEHIO, KHOMKH, 3HAYKH,
CIHUCKU U T. I.), MPEACTABICHHBIC IMOJIb30BATENI0 HA JKpaHe, UCIOJHEHbl B BHJAE IpaduuecKux
N300paKeHU.

OcHOBHOW 0COOEHHOCTBIO Tpaduueckoro uHTepdeiica sBISETCS TO, YTO IMOJIb30BATENb C
MIOMOUIBI0 YCTPONCTB BBOJIa MMEET IPOU3BOJBHBIA KO BCEM BUIMUMBIM 3KPAHHBIM OOBEKTaM,
ABJISIOIIMMCS 3JIeMEHTaMU MHTep(delica U OCYIIECTBIISIET HENOCPEICTBEHHOE MaHMITyJUpOBaHHE
MU,

I'padpuueckuit uuTepdeiic monb3oBaTels ABISAETCS YAaCThIO MOJIb30BAaTENLCKOT0 HHTEep(elica n
oTpesieNisieT B3auMO/IEHCTBUE C MOJIb30BaTENIEM Ha YPOBHE BU3YaIM3UPOBAHHON HH(pOpMaLIUH.

MOHO BBIIEIUTH CIEIyIOIINE BUIbI Ipaduueckoro nuTepdeiica monb3oBaTens:

- TMpOCTOH: THUMOBBIE OJKpaHHblE (GOPMBI U CTaHAApTHBIE JJIEMEHThl HHTepdeiica,
o0ecrieuynBaeMbIe CaMO OJCUCTEMON;

- WCTUHHO rpaduueckue, JABYXMEpHbIE: HECTaHJApTHbIE »JJIEMEHThl HHTepdeiica Hu
OpUTMHAJIbHBIE MeTaophl, pEaTN30BaHHBbIE COOCTBEHHBIMH CPEJICTBAMU HPHWIOKEHHUS WIH
CTOpOHHEN OMOINOTEKOM;

- TPEXMEPHBIN.

[IpoexTupoBanue rpaduueckoro mHTepdeiica, Kak MPaBWIO OCYIIECTBISETCS KOMaHIOW, B
KOTOpPOM YYacTHMKH O0OJagaroT HEOOXOAWMBIMU KOMIIETEHLMSMHU: HaBbIKAMM XYAO0KHUKA WU
rpaduka, crenuanucTa mo aHaiau3y TpeOOBaHUM, CHCTEMHOTO MPOEKTUPOBUIMKA, MPOTPaMMHUCTA,
9KCIIEPTA MO0 TEXHOJIOTUU U IPYTHX.

OCHOBHOE NMPEUMYIIECTBO IpadUUecKOro HHTepdeiica 3aKII0UaeTCss B TOM, YTO OH SIBJISIETCS
MHTYUTHBHO TMOHSTHBIM M yIOOHBIM B HCIHOJB30BAHUH, 32 CUET YEro JOCTHraeTcs MaKCHUMalIbHO
3¢ (deKTUBHOE B3aUMOACHCTBIE MEXAY IPOTPaMMHOM CHCTEMON U MOJIb30BATENIEM.

st noctrxkeHus 3Toi 3¢ (HheKTUBHOCTH HEOOXOMMO PEIIUTh Psil BOIPOCOB:

1. Onpenenenue 3agaun Wik Habopa 3a7ad, s KOTOPBIX MpeAHa3HauYe€Ha CUCTEMA.
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2. OnpenenuTh MOTPEOHOCTH MOJIB30BATENS CHCTEMBI, YYECTh MPHUBBIYHBIE CIIOCOOBI
paboTbl monb30BaTeNd. BbIIENUTP BO3MOXHBIE TPYJHOCTH, C KOTOPBIMH MOKET
CTOJIKHYTbCSI I10JIb30BaTEIb IPU pabOTe B CUCTEME.

3. OmpenennTs HAUMEHBUIMHA HAOOP BO3MOXKHOTO KOJUYECTBA JECHCTBHM CO CTOPOHBI
10JIb30BATENS ISl pealu3aliy IOCTABIECHHBIX NIEPE]] HUM 3a/1a4.

OnHUM M3 IVIaBHBIX NPUHLUIIOB IPU NPOEKTUPOBAHUM SIBISETCA CO3JaHME MaKCHUMaJbHO
MIPOCTOTO U MOHITHOTO UHTEp(erica.

Jns sToro B Au3aiiHe mHTepdeiica TpeOyeTcsl yuMThIBaTh pa3iMyHbIE acleKThl: OT IIBETa,
(bopMBI, IPOTIOPIIHIA STTIEMEHTOB 10 OCOOCHHOCTEN BOCIIPHUATHUS MX YETOBEKOM.

Cpenu Hanbosee BaXKHBIX MOYKHO OTMETHUTD CIIEAYIOIINE:

1. Iger. Bocmpusitue mnBera sABISETCS CYOBEKTUBHBIM, W MOXXET MEHATHCS B
3aBUCUMOCTH OT CHUTYyalluu Jaxe i1 OJHOro yejoBeka. OnHAKO cuuTaercs, 4To B MHTepdelice
Jy4llle BOCOPUHUMAIOTCS TEIUIbIE IIBETA.

2. ®opma. Bocnpustue ¢Gopmbl, Tak ke, Kak M I[BETa JOCTaTOYHO CYOBEKTHUBHO.
OpnHako B OOJBIIMHCTBE CITyYaeB JIyUIe TPUMEHSITh MATKUE, CKPYTIICHHBIE (POPMBI.

3. Yacro ucnonb3yeMble 3JEMEHThl JODKHBI OBbITh BBIIEIEHBI, HApUMEp, Pa3MEepoOM
WM LIBETOM.

4.  VKoHKM B IporpamMMe JOJKHBI ObITh OUE€BUAHBIMU WM OJIMCAHHBIMU

5. Pacmomarate smeMeHTH WHTepdeiica Ha dKpaHEe HYKHO O NPUHIUIY «30J0TOrO
ceueHUs». Bech 0Tpe30k OTHOCUTCS K OOJIbIIEH €ro 4acTu Tak, Kak OoJibllas 4acTh, OTHOCUTCA K
Mmenbineii. Hampumep, obmas mmpuna caiita 900px, nenmum 900 ma 1.62, momyuaem ~555px, 310
mupuHa 05oka ¢ kKoHTeHToM. Temeps ot 900 otHumaem 555 u momywyaem 345px. DTo mmMpuHa
MEHBIIIEH YacTH.

6. OKpaHHBIE 3JI€MEHTHI IPYNIUPYIOT 110 3HAYUMOCTU. OOBIYHO 3TO OCYILECTBIISIOT 110
IIpaBWJIaM YTEHUs TEKCTa: CIeBa HAIIPaBO, CBEPXY BHU3. B ciyuae ¢ ceHCOpHBIMU 3KpaHaMu, CaMble
Ba)KHbIE JIEMEHTBI, PAcIloyIaratloTcs B 00JIaCTH JecTBUS OOJIBLINX MAJIBLEB PYK.

7.  HeoOxoaumMo y4yuTBIBaTh MPUBBIUKHM IMOJB30BATENs, T.€. HUHTEPPEIC NOIKEH UMETh
KaK MOKHO OOJIbIlIe aHAJIOTUH, C N3BECTHBIMH I10JIb30BATEIIO BEILIAMH.

8. Pa3memarp >M€MEHTHI CTOMT OJMKe K TOW 4YacTH, rae OOJBIIYI0 YacTh BPEMEHH
HaXOJUTCsI Kypcop MOJIb30BaTENS.

9. DnemeHT uHTEpdEiica MOXKHO CUNTATh BUAMMBIM, €CITU OH JIMOO B TAHHBI MOMEHT
JOCTYIEH JUIsl OPraHOB BOCIIPHUSTHS YEJIOBEKa, JIMOO OH OBbLI HACTOJBKO HEJIABHO BOCHPUHSAT, YTO
elle He ycIen BbIMTH U3 KpaTKOBpeMeHHOW mnaMmsaTu. [[ns HopManbHOM paboThl mHTEpdeiica,
JOJDKHBl  OBITh BUJIUMBI TOJIBKO HEOOXOJUMBIE BEUIM — T€, YTO MJIECHTHU()UIUPYIOT YacTu
paboTalImMX CHCTEM, M T€, UYTO OTOOPaXKalT CHoco0, KOTOPHIM IMOJH30BATEIh MOXKET
B3alMOJEICTBOBATH C YCTPOUCTBOM.

10. OrtcTynsl MEXIY dJIEMEHTaMU JTy4llle JIeJaTh PABHBIMH WM KPAaTHBIMH JPYyT-IPYTY.

IMopsinok BbINoJIHEHUs PadOTHI:
1. M3yuuts TE€OpEeTHUECKYIO HH(OPMAIIHIO.
2. Vicrionb3yst pOTOTUN Tpadudeckoro nHTepdeiica u3 nmpakTudeckor padboTel 4 pa3zpadoTaTh
MakeT rpagudyeckoro uurepgdeiica no cBoemMy 3a1aHuIo.
3. Ha ocHoBe co3manHOr0 MakeTa pa3paboTats HHTEp(Eiic o 3a1aHHIO.
4. CocTtaBUTh KpaTKMi OTUY€T, COAEp)KaIlMi KpaTKOE€ OMHCAHWE IHpollecca CO3JaHUs |
KOMITHJISIITH TTPOEKTA.
®opma npeacTaBieHus pe3yJabTara:
BrimonaeHHOE 3a1aHKe, MakeT, OTYET 0 padoTe.

Kpurepum ouenku:
OtnuuHo — paloTa BBHIMOJHEHA MOJHOCTHIO, MAaKEThl CHUCTEMBl pa3pabOTaH Ha OCHOBE
IPOTOTHUIA, C Y4ETOM Iiejeil U TpeOOBaHUH K CHCTEMe, y4TeHbl TpeOOBaHMs IMOJb30BaTeNIed U
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OCHOBHBIC TPUHIMIIBI TNPOEKTUpOBaHUS Tpaduueckoro wuHTepdeiica. CocTaBieH OTYET O
BBITIOJITHEHHOU paboTe. PaboTa cmana mpemnoiaBaresnto.

Xopomo - paboTa BBHINIOJHEHA IMOJHOCTHIO, MAaKeT CHCTEMBbl pa3padoTaH Ha OCHOBE
MIPOTOTHIIA, C HE3HAYMTEIBLHBIMH OIIIMOKAMH, HE JIO KOHIIA YYTCHBI TPEOOBAHHUS ITOJIb30BATEIICH HIIH
OCHOBHBIC TIPUHIMIIBI TPOSKTUpOBaHUs rpadudueckoro wuHTepdeiica. CocraBieH OT4ET O
BBITIOJTHEHHOM paboTte. PaboTa ciana mpernoaBaresio.

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

HeynoBneTBoputensHO - paboTa HE BBIMOITHCHA.
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JlabopaTopnasi pa6ora Ne 12 Peanu3anusi airopuTMoB 00padoTKH YMCI0BBIX TaHHBIX.
OTaaaka npuIoKeHUus

Henab: 3akperieHWe NPAKTHYECKUX HABBIKOB pa3paboTku wuHTEpdeiica Mmoap30BaTelNs,
3aKperICHNE HaBBIKOB OTJIAIKHU MPUIOKEHHIH.

Bbinosinus padory, Bel Oynere:

ymemp:

- paboTaTh ¢ UHCTPYMEHTAIBHBIMH CPEJCTBAMU 00pabOTKH HH(OpMAITUK;

- ICTIOJIB30BAaTh COBPEMEHHOE TPOTpaMMHOE 0OecrieueHHe;

-pelaTh MPHUKIAJHBIE BOIPOCH MPOTPAMMHPOBAHUS M sI3bIKA CIICHAPHEB IS CO3aHHUS
pOrpaMmM;

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

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

MatepuajibHoe o0ecnieyeHue:
[Mepconanbublii kommneioTep, Visual Studio Code
3aganme:
1. Pa3pabortark npuiokeHue KalbKyIsiTOp
2. BBINONMHUTE OTIIAJKY TPUIIOKECHUS
3. CocTaBHTb B AJIEKTPOHHOM BHJIE OTYET O paboTe.
4. Cpatb BBIIIOJHEHHYIO palboTy.
IMopsinok BbINoOJIHEHUS PadOTHI:
1. Co3naTh MakeT NPUIIOXKEHUS KAJIBKYJISATOP, KOTOPBIN TOJIKEH COJIEePKaTh:
- 110JI€ BBOJA
- LU POBbIE KHONKH
- 3HAKH MaTeMaTHYECKUX OTeparuii
2. PazpaboraTh Ha javascript TNpWIOKEHHE, peaJu3yrollee CTaHAApTHbIE ONepaIiu
KaJbKyssiTopa. [lpu peann3zannu HeoOXOMMO YIUTHIBATH:
- IPOBEPKY BBOJIMMBIX 3HAUCHHM
- BBOJI BEUIIECTBEHHBIX YUCEI
- 00pabOTKy BO3MOXHBIX OIIMOOK, HAITPUMED, ACJICHHUS HA HOJIb
- BO3MOKHOCTBh OYHCTKH TIOJISI BBOJIA
3. OcyIecTBUTh OTIAJIKY MPHIIOKEHHS.
4. CocTaBUTh KpPaTKUH OTYET, CONIEPIKAIINI OMUCAHNE TTPOIIECCa CO3/IaHuUs M OTJIAZKH MPOCKTA.
®opma npeacTaBiaeHus pe3yJabTara:
BrimonHeHHOe 3a71aHne, MaKeT, OTYET O padoTe.

Kpurepum ouenku:

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

Xopomo - paboTa BBHINOJHEHA HE TMOJHOCTHIO, pPEaTn30BaHbl OONBIIMHCTBO (DYHKUIHH.
[Tpunoxenue paspabotaHo ¢ yueroM oOmenpuHaTeix crangapToB GUI. CocraBrneH ortder o
BBITIOJITHEHHOU paboTe. PaboTa cmana mpemnoiaBaTesto.

VY 10BIE€TBOPUTENBHO - padoTa BBHINOJIHEHA YAaCTUYHO, pEaTU30BaHbl Mallo (YHKLUH.
[Tpunoxenne paspaboTaHo ¢ yderoM obOmenpuHATHIX craHgapToB GUI. CocraBrmeH otder o
BBINOJIHEHHOH paboTe. PaboTa ciana npenogasarento.

HGYILOBJ'ICTBOpI/ITGHBHO - pa60Ta HC BBIIIOJIHCHA.
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JlabopaTopnasi pa6ora Ne 13 Peanmn3anus aaroputMoB noucka. OT/aaka npuiioKeHus
MOUCK

Heﬂb: 3aKpCIICHUE MPAKTUYCCKHUX HaBBIKOB p33pa60TKI/I ITOJIB30BAaTCJIIbCKHUX HpPIJIO)I(eHPII;'I,
pa60Ta II0 CO3JaHHI0 MEXaHU3MOB IIOHCKOBOM CTPOKU JIA HNPHUIIOKCHHA, 3aKPCIIJICHUC HABBIKOB
OTJIaaAKHU HpHJ’IO)KBHHfI.

Bbinosinus padory, Bol Oyaere:

ymemp:

- paboTaTh ¢ HHCTPYMEHTAIBHBIMH CPEJICTBAMH 00PaOOTKH HHPOPMALINH;

- ICTIOJIB30BAaTh COBPEMEHHOE MTPOTpaMMHOE 0OecrieueHHe;

-pelaTh MPHUKIAJHBIE BONPOCH MPOTPAMMHPOBAHUS W s3bIKa CIICHAPHUEB IS CO3IaHUs
pOrpaMmM;

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

- UCIIOJIb30BATh SI3BIKU CTPYKTYPHOTO, OOBEKTHO-OPUEHTUPOBAHHOTO MPOrPaMMHUPOBAHUS U
SI3bIKA CIICHAPHEB JJIs1 CO3/IaHMsI HE3aBUCUMBIX MTPOTPAMM;

MatepuajibHoe o0ecnieyeHue:
[Tepconanbublii komnbioTep, Visual Studio Code
3aganue:
1. O3HaKOMHTbHCS C TEOPETUUECKUM MaTEPUATIOM.
2. Pa3pabotatrh U peanu3oBaTh B CBOEM NPUIOKEHUU MEXaHU3M [TOUCKA.
3. BBINOIHUTE OTIAIKY MPHIOKEHHS
4. CocTaBHTb B 3JIEKTPOHHOM BHJIE OTYET O paboTe.
5. Cparb BBIIIOJHEHHYIO paboTy.

Kpartkne Teoperudeckne cBeieHUs:

[Torck mo cTpaHUIE, MOXET MOHATOOUTHCS Ui CTPAHUI] MPEIOCTABISIONUX OOIBIION
00beM NaHHBIX. YJIO0OHEE OCYIIECTBIATH €CIIM I 3TOTO PEaTU30BaHBI OT/CIBbHBIC SJIEMEHTHI
MOMCKA, HallpUMEpP CTaHJAApPTHAs CTPOKA JJI BBOJIa HCKOMBIX 3HAaYEHUH.

[Ipu peanuzarum MexaHU3Ma MOUCKAa HEOOXOIUMO COOTIOaTh HEKOTOPHIE MPaBHIIA:

1. Heo0xoammo mpoBepsiTh KOPPEKTHOCTh BBOJIA IAHHBIX, HAIPUMED, yIATICHHUE JTUIITHAX
po0esoB o 00kaM (passl 1S TOUCKA.

2. B03MOXXHOCTb BBIJICTICHHS BCEX HAMIEHHBIX JIEMEHTOB, HAIIPUMED, [IBETOM.

3. KoppekTHbIi1 BBIBOJ pe3yJIbTaTOB IMOMCKA, HAIIPUMEP, COOOIICHHUS, 00 OTCYTCTBHH
COBITaJICHUI.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. Pazpabotath W co37aTh B CBOEM MPUIOKEHUM MEXaHU3M TEKCTOBOTO TIOUCKA,
MTO3BOJISIIOIIMKA YBUJIETh BCE HAWJIEHHBIE HA CTPaHUIE COOTBETCTBUS. OCYIIECTBISTH MPOBEPKY
BBOJUMBIX 3HAUCHHIA.

2. OCyIIecTBUTh OTIIAJIKY TPUTIOKEHUS.

3. CocTaBUTh KpPaTKHH OTUET, COAEPKAIINN OMICAHNE TIPOIecca CO3JaHMs U OTJIAKU MTPOEKTA.

dopma npeacTaBjieHus pe3yabTara:

BrimonHnenHoe 3a1aHue, MakeT, OT4eT O padoTe.

Kpurtepun onenkmn:

OTimyHO - paboTa BBITOJIHEHA IMOJHOCTBHIO, PEATM30BaH MEXaHW3M ToWcKa. [IpuimokeHue
pa3pabotano ¢ yuderom obOmenpuHaTeix cranmaproB GUI. CoctaBieH oTueT O BBIMOJIHEHHOM
pabote. PaboTa cnana npemnopaBaTento.
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Xopotio - paboTa BBINOJIHEHA MOJTHOCTHIO, HO HE PEaTM30BaHbl BCe (DYHKIIUHU MM HapyIICHbI
obmenpunsateie craHaaptel GUI. CocraBien oTder o0 BBINIONHEHHOW paborte. Pabora cmana
MIPEToaBaTelio.

Y 10BIIETBOPUTENBHO - pPabOTa BBIMOJIHEHA YaCTUYHO, HAPYIICHBI OOIICIPUHSATHIC CTAHIAPTHI
GUI. Cocrasnen oTueT o BEIOTHEHHOU pabote. PaboTa cnaHna mpernogaBaresio.

HeynoBieTBopuTensHO - paboTa HE BBIMOIHEHA.
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JlabopaTopHas padora Ne 14 Peanuzanus o0padoTkn Ta0IMYHBIX JaHHBIX. OTaa1Ka
NMPUJI0KEHUsA

Heﬂb: 3aKpCIUICHUEC IMPAKTUYCCKUX HABBIKOB pa3pa60TKH II0JIB30BATCIBbCKHUX HpI/IJ'IO)KeHI/Iﬁ C
HCIIOJIb30BAHHEM TaOIMYHBIX AAaHHBIX, 3aKPCIIJICHUC HABBIKOB OTJIAIKH HpI/IHO)KeHI/If/’I.

Beinosinus patdory, Bel Oyaere:

ymembs:

- paboTaTh C MHCTPYMEHTAILHBIMU CPEICTBAMH 00pabOTKH HH(pOpMAIHH;

- UCTIOJIB30BATh COBPEMEHHOE MPOrPaMMHOE 00ECIICUCHHE;

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

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

- MCIIOJIb30BaTh S3bIKH CTPYKTYPHOTO, 0OBEKTHO-OPHEHTHPOBAHHOTO TPOrPAMMHUPOBAHUS U
SI3bIKA CIICHAPHEB ISl CO3/IaHMs HE3aBUCUMBIX MTPOTPAMM;

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

IMopsinok BbINoJIHEHUS PadOTHI:
1. lo6aBuTh cBOe mpmiIOXKeHHEe Tabnuumy 1o 3amaHuto. Popmar TaOIMIBI  TOIKEH
COOTBETCTBOBATH CTPAHMIIE, BHIICTUTH 3ar0JIOBKH CTPOK M CTOJIOIIOB, HTOTOBBIC 3HAYCHUSI.
2.IIpenycMOTpeTh BO3MOXKHOCTD (PMIIBTPALIMU TaOJIUIBI IO CTOJI0AM.
3. OcyImecTBUTD OTIAIKY MPHIIOKEHHUS.
4. CocTaBUTh KpaTKUH OTUET, COJIEprKaIMil ONTMCAHUE MPOLIEcCca CO3/IaHuUs U OTIIA/IKH MTPOEKTA.
®opma npeacTaBjieHus pe3yJbTaTa:
BeinonnenHoe 3a1aHue, MakeT, OTYeT 0 padoTe.

Kpurtepun onenkmn:

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

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

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

HeynoBneTBoputensHO - paboTa HE BBIMOTHEHA.

93



JlabopaTopnasi paGora Ne 15 PazpaGorka u oT/IaiKka reHepaTopa cJy4ailHbIX CHMBOJIOB

Heab: HAyIUThCS TEHEPUPOBATH CTPOKH CITyYaHBIX CHMBOJIOB CPEIICTBaMU javascript

Beinosinus patdory, Bel Oyaere:

ymembs:

- paboTaTh C MHCTPYMEHTAILHBIMU CPEACTBAMH 00pabOTKH HH(pOpPMAIIHH;

- UCTIOJIB30BATh COBPEMEHHOE MPOrpaMMHOE 00eCIIeUeHNE;

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

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

- MCIIOJIb30BaTh S3bIKH CTPYKTYPHOTO, 00BEKTHO-OPHEHTHPOBAHHOTO IPOrPAMMHUPOBAHUS U
S3bIKA CIICHAPHEB ISl CO3/IaHMsI HE3aBUCUMBIX MTPOTPaMM;

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

Ilopsinok BbINOHEHHS padOThI:

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

2. Ha crpanmiue co3maTh 3JIEMEHT Ui T€HEPUPOBAHHUS CTPOKM M3 CIY4alHBIX CHMBOJOB. B
KayecTBE CHMBOJIOB MOTYT BBICTYNAaThb OYKBBI PYCCKOTO M JIATMHCKOTO, LHU(PBI, 3HAKH
apupmeTnueckux onepauuit. [IpenycMoTpeTs reHepanuo OyKB B pa3HbIX perucTpax.

3. OcCyIIecTBUTH OTIAKY MPHIIOKEHHS.
4. CocTaBUTh KpaTKUi OTYET, CoJIeprKalllMii OMUCAHUE MPpoLiecca CO3AaHUs U OTJIAJAKH MPOEKTa.
®opma npeacraBiaeHus pe3yJabTara:
BeinonnenHoe 3a1anue, MakeT, OTYeT o padoTe.

Kputepun onenkmn:

OTnUYHO - CO3/aH W OTJAXEH T'eHepaTop CIyYalHBIX CHMBOJIOB C COOJIOJICHHEM BCEX
ycaoBuid. CocTaBiieH OTYET O BINOJIHEHHOM paboTe. PaboTa caana npenoaBartesto.

Xopomo - co3AaH M OTJ@XKEH TeHEepaTrop CIydyalHbIX CHMBOJIOB C HEOOJIbIIMMU
HeToyHOCTAMHU. CocTaBlIeH OTYET O BINOJIHEHHOM paboTe. PaboTa cjaHa npenoaBaresto.

Y noBieTBOpUTENHHO — paboTa BBIMOJIHEHA 0€3 yuera ycnoBui 3agaHusi. COCTaBICHBIA OTUET
O BBITOJIHEHHOH paboTe coepKUT ommnoOKku. PaboTa caHa npenoaBatesio.

HeynoBneTBopuTeNnbHO - paboTa HE BBIITOJITHEHA.
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JlaGopaTopHas padora Ne 16 PazpadoTka npuJioxKeHUi A1 MOAeTMPOBAHUS MPOLECCOB U
siBJIeHUi. OTaaKa MPUII0KEHUs

He.]]b: 3aKpCIICHUE IPAKTHYCCKHUX HAaBBIKOB p33pa60TKI/I N OTJAaAKH II0JIb30BAaTCIbCKHX

IIPUJIOKEHUHN JUIS PELICHUs IPAKTUYECKUX 3a1a4.

Bbinosinus padory, Bol Oyaere:

ymemp:

- paboTaTh ¢ MHCTPYMEHTAIBHBIMH CPEJCTBAMU 00pabOTKH HH(OpMAIUK;

- ICTIOJIB30BAaTh COBPEMEHHOE MTPOTpaMMHOE 0OecrieueHHe;

-pemaTh MPHUKIAJHBIE BOMPOCH MPOrPaMMHPOBAHUS M S3bIKA CIICHAPHUEB JJISl CO3IAaHUS
pOrpaMmM;

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

- UCIOJIb30BATh SI3BIKU CTPYKTYPHOTO, OOBEKTHO-OPUEHTUPOBAHHOTO MPOrPaMMHUPOBAHUS U
SI3bIKA CIICHAPHEB JJIs1 CO3/IaHMsI HE3aBUCUMBIX MTPOTPAMM;

- OIPEIeISITh 3a/1a49M JIJIs TIOMCKA WH(OPMAIINK;

- YUTaTh, MOHMMATh M HAXOJUTh HEOOXOJMMbIC TEXHHYCCKHE JAaHHBIC M HHCTPYKIUH B
PYKOBOJICTBaxX B JIFOOOM JOCTYITHOM (opmare;

MarepuanbHoe odecrneyeHHe:
[Tepconanbublii komnbioTep, Visual Studio Code
3aganme:
1. Tlo mHAMBHIYaTbHOMY 33/IaHUIO Pa3padbOTaTh MPUIOKEHUE, BHIIOJHUTD €r0 OTIAAKY
1 TCCTHPOBAHME.
2. CocTaBHTH B JIEKTPOHHOM BHJIE OTYET O padoTe.
3. Cnaatb BBIIOTHEHHYIO paboTy.

ITopsinok BbINOJHEHHS PadOTHI:

1.

okrwn

1.

PaccmoTpers uHAMBHAyallbHOE 3aJaHME, ONPENCIUTh LEIH CO3JaHus MPHIOKEHHUS,
MOJIb30BATEIBCKYIO aYAUTOPHUIO.

Pa3paborate anroputm peanusaruu Uisl perieHus 3a1auHn.

Co31ath MakeT IpUIIOKEHUS.

Pa3paboraTte npusokeHue I perieHust oCTaBICHHOM 3a1a4u.

OcyiecTBUTh OTIQAKY U TECTUPOBAHUE MPUIIOKEHUS UIS PAa3THUYHBIX BaApHAHTOB BXOHBIX
apaMeTpoB.

6. CocTaBuUTh KpaTKI/Iﬁ OTLIéT, conepx(aumﬁ OIMMCAaHUC ITpOo1eCCa CO3AaHNA U OTJIAAKHU IIPOCKTA.

Bapuantsl 3a1aHuii:

Coznanue npocToro TEKCTOBOTO PEJAKTOPa JUIsl CO3AAHMS M COXpaHEHUs 3aMeToK. Penakrop
JOJDKEH PEeaJIn30BbIBATh  CIEAYIOIIME BO3MOJKHOCTH: COXpPaHEHHE; pPEJaKTHPOBAHUE;
yJIaJleHue; BBIJCNCHHE LBETOM; IPH 3aKpbITUM OKHa / Opay3epa [aHHBIE JIOJKHBI
COXPAHSTHCS, a IPU «BO3BPALICHUIY MOJIB30BaTENs — AMHAMUYECKH MOATPY’KaThCA.
Co3naHue Tecta — MPHIOKEHHS JUIs TECTHPOBAHUS 3HAHUM B KakoW-1u0O0 MpenMeTHOH
obnactu. IIpuiokeHne ITOMKHO COAEPKATh BO3ZMOKHOCTb IMPOXOAUTH TECT HECKOJIBKO pas,
OrpaHUYEHHE [0 BPEMEHH; OTOOpakaTh OOIlee KOJIWYECTBO BOMPOCOB M KOJIUYECTBO
3aJJaHHBIX BOIIPOCOB; JOJDKHBI OTOOpaXKaTbCsl pEe3yJbTaThbl NPOXOXKAEHUS TecTa: ooliee
BpEMS TECTUPOBAHMUSI, KOJIMYECTBO NPABUIIbHBIX OTBETOB, PE3IOME TECTUPOBAHUS).

Coznanue NPUIIOKEHUS, pealu3ylolero (YHKIMM HHXEHEPHOro KalbKyniropa. B
MPUIIOKEHUN JIOJDKHBI OBITh PEaNn30BaHbl BBIYMCICHUS JUISI OTPULATENBHBIX U JPOOHBIX
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9ucell, TPUTOHOMETPUYECKUX (YHKIMN, Omepary BO3BEACHHS YWCIA B KOHKPETHYIO
CTENEeHb, TPOBEPKHU BBOJUMBIX 3HAYCHHH U 00pabOTKH OMIMOOK MpH BBOJIC.

4. Co3maHue TPUIIOKEHUS, peaTH3yomero GyHKIUN KaabKyJIsaTopa JUIs MepeBoja IENbIX U
OpOOHBIX YHCeNl B CHCTEMax CYHUCIEHUS U apu(pMETHUECKHX olepanuii ¢ uuciamu. B
MIPUJIOKCHUU JIOJDKHBI OBITh pPeaTM30BaHbl BO3MOKHOCTH MEPEKITIOUCHUS MEKIY CUCTEMaMU
CUHCJICHHSI, IPOBEPKA MPaBUILHOCTH BBOJUMBIX 3HaYCHHH, 00paboTKa OMINOOK.

5. Co3gaHue Urpbl «<MEMO.

Onucanuie Urpsl:
- UTpa BEJETCS HAa BPEMS;
- IOCJIe 3aIllyCKa MPUJIOKEHUS Tepel] UTPOKOM OTKpBIBAeTCs Mojie pasMepoM n X n

KapTOUeK, N3HAYAILHO KapThI JIS)KAT JIUIIOM BBEPX;

- yepe3 M ceKkyHJ KapThl IOBOPAUMBAIOTCS JIMIIEBOM CTOPOHOM BHU3; 3aIlyCKaeTcsl TaiiMep

UTPHI,

- TOCJIe KJIMKa M0 KapTOUyKe, MOSBIIAETCS U300pakeHue;
- He0oOXO0JIMMO HAWTH TAKYIO )K€ KAPTHHKY CPEIIN 3aKPBITHIX KapT;
- OTKpBITasi KapTouka OyneT 0ToOpa)kaThCs 0 TEX MOp, MOKa MOJIb30BaTelbh HE HAXKMET Ha

BTOPYIO,

- €CJIM HAITUCh JB€ OJMHAKOBBIE KapTOYKU, TO OHU MCUE3al0T M3 CIUCKA, a €CIH HeT —

MEPEBOPAUNBAIOTCS B UCXOAHOE MTOJIOKEHUE;

- KOT/Ia HallIUCh BCE COBIMAJICHUS — MOJIb30BATENIO BHIBOJUTCS COOOIICHHE;
- UTpa MOXKET 3aKOHYMTHCS B 2-X CIy4asix: €CIM BBIIUIO BPEMs,, OMPECICHHOE HA UTPY

WJIM UTPOK MPABUIJIBHO COCTaBMII BCE Maphbl KapT;

-B pe3yibTaTe [OJDKHA BBIBOAUTHCS TIOJIb30BATENIbCKAs CTAaTUCTUKA (KOJIMYECTBO

BBIUTPBILICH/TIPOUTPHILIEH, JTydIliee Bpems).

6. Co3maHue UTPbl «KPECTHKU-HOJIHKN.

Onucanue Urpsl:
- ITpa BEJETCS HAa BPEMS;
- TIOCJIE 3aIlyCKa MPUI0KEHUS TIepe]] HITPOKOM OTKpPBIBAETCS MoJjie pa3MepoM n X n;
- B TIOJIE CJIy4allHBIM 00pa3oM T€HEpUPYETCsl YHCIIO, MOKA3bIBAIOIIEEe, KTO OCYIIECTBISET

MIEPBBIA XO;

- WUTPOKU MOOYEPETHO BBHICTABISIOT 3HAKU «0» MM «X» JI0 T€X MOp, MOKa HE 3aKOHYUTCS

BpEMS UTPBI WK HE OYAET COCTaBJIeHA BBIMTPHIIITHAS KOMOWHAIHS,

- B pe3yibTare JOJDKHA BBIBOJUTHCS WH(MOpPMANUS O pe3yiabTaTaX WIPBl, Bpems,

MIPOUTPABIIUHN U BBIMTPABIINI HTPOK

7. Co3nanue TPUIOKEHUS «opraHaitzepy. [IpuioxeHnue HOHKHO Peaiu30BBIBATH CIEAYIOIINE
(YHKIIUU: OCYILECTBIATh BBOJ 33/1aydl B CHENMAIbHOE TOJIe; COXPAHEHHE W TOSBJICHHE B
CIIMCKE HOBOW 3aJja4y¥l 110 HAXKATUIO HA KHOTKY; BO3MOXXHOCTh PEIAKTUPOBATH JIFOOOM MyHKT;
MPOCMOTP BBITIOIHEHHBIX M AaKTUBHBIX 3a/a4, JAaThl WX CO3MAaHUS;, TPU 3aKPBITUU
OoKHa/Opay3epa JaHHBIC JOJDKHBI COXPAHATHCS, a MPU «BO3BPAIICHUW» IOJIH30BATENSA
JTUHAMHYECKH MTOATPYKESHBI.

8. Co3manue TNPWIOKECHHWS IO OTCICKHBAHHIO  PAcXojaoB. [IpuiokeHWEe  JTOJHKHO
peaM30BBIBaTh Cleaylue (GyHKIUU: J0O0aBICHHE HMCXOJHBIX JAHHBIX MO WMEIOLIUMCS
CyMMaM Ha pacxojibl, pa3OMeHHE HCXOJHBIX CyMM Ha KaTErOpuu Tpar, A00aBlICHHE U
pa3OMBKH PACXOJOB MO KAaTEropwsiM, TE€HEpaIMi0 HMTOTOBBIX OTYETOB, OCHOBAaHHBIM Ha
BXOJIANTUX JAHHBIX, U TIOJIH30BATEIbCKUE YBEAOMIICHHUS.

9. Coznanue MPUIOKEHHS] MO MATPUYHON apuPMETHKE. BO3MOXKHOCTh BBOJA PAa3MEPHOCTH
MaTpuil, (GopMHpOBaHME HMCXOJMHBIX JAHHBIX JUII MATPHIl IyTeM BBOJA 3HAYCHUU WIIH
CIIy4aliHBIM 00pa30oM U3 KOHKPETHOTO [uana3oHa; KHOMKH IS pealu3alli MaTPHUYHBIX
BBIYHCJICHUM: CIIO)KEHUWS, BBIYUTAHHWE, YMHOXCHHS, IIOJIYICHHUS OOpaTHOH MaTpHIIbI,
BBIUHCIICHUS OINpPEACTUTENs; MOOJKHA OBbITh MpPEeAyCMOTpEHa NpPOBEpPKa MPAaBHIBHOCTH
BBOJIMMBIX 3HAUEHUU U TEHCTBUH.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Co3nanne mpunoxenus «Pacnucanue mnpuema  Bpawa». IlpunoxeHue — TOKHO
peann30BbIBaTh CIEAYIOIIME (YHKIUHM: BO3MOXHOCTh OCYLIECTBUThH 3allUCh HAa IpPUEM KO
Bpauy Ha KOHKPETHOE YHMCIO B CBOOOJHOE Bpems. B Tabmmie IOMKHO OTOOpakaThCs
TEKyIllee paclucaHhe C yKa3aHUEM 3aHATOro U cBoOOAHOro BpemeHu. [lo uroram 3amucu
JOJDKHO OBITH C(OPMHUPOBAHO YBEAOMIIEHHUE O JaTe, BPEMEHH, MECTE ITPHeMa y KOHKPETHOTO
Bpaua.

Co3nanue npunoxenus: «Buxkropuna» [IpunoxeHne TOMHKHO PEaNN30BBIBATH CIEIYIOLIHE

¢byHKIMU BBIOOp CilydailHbIM 00pa3oM pa3iIMuHBIX BONPOCOB U3 0a3bl; BO3MOXKHOCTH BbIOOpa

BapHaHTa OTBETA; MOACYET KOJIMYECTBA MPABMIBHBIX PE3YJIbTATOB, HTOTOBYIO WH(OPMAIIHIO

C 00LIMM pe3yIbTaTOM U IPAaBUIbHBIMU BapMaHTaMU OTBETOB.

Co3manue TpUIOKEHUS «AJpecHass KHUTa». [IpuiiokeHHe OJDKHO peaIn30BHIBATH

cieayromue (QyHKUMU: J00aBICHME, PEAAKTUPOBAHUE, YAaJCHUE KOHTAKTOB, BKIIOYas

HOMeEpa, aJipeca MEKTPOHHON OYTHI U HEOOJIBIINE 3aMETKH O HUX; BOBMOKHOCTh pa30MBaTh

KOHTAKThI Ha TPYIIIbI, CO3aBaTh IPUOPUTETHBIE IPYIIIIbI MIM KOHTAKTHI.

Co3manne mpunoxenus «Kampkynsatop ans  unotekw». lIpuinokeHune  JOIDKHO

peanu30BbIBaTh CleAyrole (YHKLUMU: BBIYMCICHHE MECSYHBIX BBIUIAT B TEYCHUHU

YKa3aHHOTO II€pHOJa C 3aJaHHOM IIPOLICHTHOM CTaBKOW; IIPUIOKEHHUE JOJIKHO

OCYILECTBIIATh BBIOOP U3 HECKOJIBKUX BO3MOXKHBIX MIPEUIOKEHUI OaHKOB.

. Coznmanne npunoxenus «llouck kaury. [Ipunoxenne JOMKHO peau30BbIBAThH CIIECAYIOIINE

(GYHKLIMU: IOMCKA KHUTHU 110 3aIpocy (Ha3BaHUE, aBTOP U T. [.); BO3MOXKHOCTb OCYIIECTBIISTh

MIOMCK T10 OTHOMY HJIM HECKOJIBKHM IapaMeTpaM; OTOOpaXeHNE HAlIEHHOTO CIIMCKA KHUT CO

Bcell nHpopMmaruen o HuX.

Co3znanne npunoxxeHus «Kanbkymnsaropy» s puMckux nudp. B npunoxeHnn 10KHBI OBITH

peaar30BaHbl BO3MOKHOCTH BBOJIA YMCET pUMCKUMHU L paMu; apupMeTudeckue AeiCTBUS

C HUMHU; BBIBOJI HTOTOBOTO Pe3yJIbTaTa; 00paboTKa MPaBMIILHOCTH BBOJUMBIX 3HAYCHUHN H

BBIYHCIICHUH.

Coznanne npunoxenus: «ludp Lesaps». B npunokeHMn DOKHBI OBITH peaTu30BaHbI

BO3MOKHOCTH BBbIBOJIa TaOJIMIBI BCeX BO3MOXHBIX B «umdpe Llesaps» mpeoOpasoBanuit

BBEJICHHOH TEKCTOBOW CTPOKH; Hean(aBUTHBIE CHMBOJIBI — 3HAKU MPENWHAHHS, TPOOEITBI,

udpsl B IH(pe He MEHSIOTCS.

Co3nanue npuitoxxeHust «Mrpa B ISATHAIIKN.

Onucanue Urpsl:

- TocTe 3alycKa MPUJIOKEHHs Tepe] UTPOKOM OTKpbIBaeTcsl mosie pazmepoM 4 X 4 ¢
MIPOU3BOJIHO Pa3MELIeHHbIMU YnciaaMu otl jo 15;

- OJIHA TTO3WIUS HA TIOJIE OCTACTCS HE3aHATOM JIJIsl IEPEIBIKEHUS YHCelT;

- 3ajjaya Wrpoka Mepemelnas yucia MpU MOMOILIM HE3aHATOH MO3MLMHU, BBICTABUTH BCE
qrcia B MOPSAKE BO3PACTaHUS;

- B pe3yjibTare JOJHKHA BBIBOAMTHCS MH(OPMAIUS O KOJUYECTBE BBHIMOIHEHHBIX IIAaros,
BPEMEHH UTPbI

Co3nanue npuiioxxenus «Mrpa B ciioBay.

Onncanue Urpsl:

- Iocie 3almycKa MPUIOKEHUs BKIIOYAETCsl TaliMep; Mepes UTPOKOM OTKpPBIBAeTCS IOJje
pasmepoM N X N ¢ MPOU3BOJBHO pa3MeEIleHHbIMU OyKBaMHu (Kaxkaash OyKBa sBISETCS
YacThIO CIIOBA, T € Ha IT0JIe pa3MEIICHBI HECKOJBKO CJIOB, ITyTeM MepeMeIInBaHus OYKB),

- UTPOKY HEOOXOAMMO 3a OrpaHUYEHHOE BpeMs HalTH BCE CJI0Ba, HAKUMast OAPs]] OYKBBI
CIIOBA;

- KOrJa CJIOBO YraJaHo, OHO MOJCBEUMBACTCS WM yOUPACTCS UX TOJIS;

- Wrpa 3aKaHYMBaeTCs, KOTJa yraJaHbl BCe CIIOBA MJIH BBINIIO OTBEAEHHOE HA HTPY BpEMS;

- B pe3yibTaTe JOJDKHA BBIBOAWUTHCS WHGpOpMAlMs O pe3ylbTaTe MIrpbl, CIIMCOK BCEX
HaWJICHHBIX CJIOB;
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19. Co3nanue npuIIOKEHHUsS Ui KOHTPOJS 3a CHOPTUBHBIMHM AOCTIOKEHHMsMHU. llpuioxkenue
JOJDKHO OTCJIEKMBATh JMHAMHUKY €XEIHEBHBIX CIOPTUBHBIX 3aHATHHI moJib3oBaTess. B
MPUIIOKEHUN JIOJDKHBI OBITh pEaM30BaHbl BO3MOXKHOCTH BBOJA MPOTPaMMBI 3aHSATHH Ha
KOHKPETHBIA CpPOK (Mecsll, Helenst U T A); pUKcanusi pe3yJbTaToB, aHAJU3 Pe3yJIbTaToOB 3a
yKa3aHHbII epHo, B BUE TpaduKa UIH JUarpaMMBl.

20. Co3gaHue CIpaBOYHOTO MPHUIIOKEHHUS [UIsl HIKOJBbHUKOB IO TeoMeTpuu. B mpunoxeHuu
COZICPKUTCS CIPAaBOYHAST O TEOMETPHUECKUX (urypax, (GopMynsl aisi pacyeToB; €CTh
BO3MOXXHOCTh BbIOOpa BuIa GUrypsbl, GopMysibl, BBOAA UCXOTHBIX TaHHBIX.

dopma nmpeacTaBJieHUs] pe3yJibTara:
BrimonunenHoe 3aanue, oT4eT o pabore.

Kpurtepun onenku:

OtnuyHo - IlpaBmiibHO pa3paboTaH aNrOpuUTM peanu3aluy IS pelIeHUs 3a/Jayd, MaKeT
IIPUJIOKEHUSI COOTBETCTBYET OCHOBHBIM TPEOOBAHUSAM IIPOECKTUPOBAHUS IPUIIOKEHUH, IPUITOKEHHE
pa3paboTaHO COIVIACHO MAaKeTy, MPUJIOKEHHE PelllaeT MOCTaBICHHYIO 3ajauy, BBIIIOJHEHA OTJIaJKa
U TECTHUPOBAaHHWE MPUIOKEHUS IS Pa3IMYHBIX BapUaHTOB BXOJHBIX HapameTpoB. CocTaBiieH
KpaTKui OTY€T, coAep)Kallluil ONMCaHUE Tpollecca CO3AaHMs U OTIAAKU mpoekTa. Pabora cnana
IIpenoaBaTelko.

Xopoio - Pa3paboTanHblil anropuT™M peanu3aluy pelieHus 3aaud UMeeT He3HAUUTEeIbHbIe
OomMnOKH, MaKeT TMPHJIOKEHUS COOTBETCTBYET OCHOBHBIM TpPEOOBaHHUAM TPOCKTUPOBAHUS
MPUIIOKEHUH, MPUIIOKEHHE Pa3pabOTaHO COTJIACHO MAKeTy, MPUIOKEHHE PElIacT MOCTABICHHYIO
3aJladyy HE COBCEM TOYHO, BBIIOJHEHA OTJIaJKa W TECTHUPOBAHHE INPWIOKEHMS ISl Pa3IU4HbIX
BapHAHTOB BXOJHBIX mapameTpoB. CocTaBieH KpaTKHil OTU€T, coAep Kallluii OMMCaHUE Mpoliecca
CO3/1aHHU U OTJIaJKH npoekTa. Pabora caana mpemnojaBaTelnto.

YaoBneTBopuTeNnbHO - Pa3paOoTaHHBIH aNropuTM peanu3aliil pelIeHUs 3aJadyd HMeeT
3HAYUTENIbHbIE OMMOKH WM HE J0 KOHIlAa pealiu3yeT pelleHHe 3aJlauM, MaKeT IMPUJIOKEHUS TI0XO0
COOTBETCTBYET OCHOBHBIM TPeOOBAHUSAM MPOCKTUPOBAHUS MPUIIOKEHUH, IPUTIOKEHHE pa3pabOTaHO
COIJIACHO MAKETY, NMPUJIOXKEHHE pellaeT MOCTaBICHHYIO 3aJadyy HE IOJHOCThIO WJIM HE TOYHO,
BHITIOJTHEHA OTJaJKa W TECTHPOBAHUE NPUIOKEHHUS JUIS Pa3lUYHBIX BapUAaHTOB BXOJHBIX
napamerpoB. CocTaBlieH KpaTKHi OTUYET, COJEprKalliil OomHMcaHue Mpolecca CO3aHus U OTIAAKU
npoekTa. PaboTa caaHa npenojaBarento.

HeynosnerBopurensHo - paboTa HE BBINOIHEHA.
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JlabopaTopnasi padora Ne 17 MHTerpanusi MoayJisi B MHGpOPMAIHOHHYIO CHCTEMY

Heﬂb: 3aKPCIUVICHUC TIPAKTUYCCKUX HABBIKOB pa3pa60TK1/1 N OTJAaAKH I10JIb30BaTCIBbCKUX
HpI/IJ'IO}KeHI/II\/'I C UCITOJIb30BaHHEM MO,HYJIeﬁ, HUX UHTCTpaluAa B CUCTEMY.

Bbinosinus padory, Bol Oynere:

ymemp:

- paboTaTh ¢ HHCTPYMEHTAIBHBIMH CPEJICTBAMH 00PaOOTKH HHPOPMALIHH;

- ICTIOJIB30BAaTh COBPEMEHHOE MTPOTpaMMHOE 0OecrieueHHe;

-pelaTh MPHUKIAJHBIE BONPOCH NMPOTPAMMHPOBAHUS W s3bIKa CIICHAPHUEB IS CO3IaHUs
pOrpaMmM;

- CO3/1aBaTh | YIPABJIATH MPOCKTOM I10 pa3pabOTKe MPUII0KCHUS;

- UCIOJIb30BATh SI3BIKU CTPYKTYPHOTO, OOBEKTHO-OPUEHTUPOBAHHOTO MPOTPaMMHUPOBAHUS U
SI3bIKA CIICHAPHEB JJIs1 CO3/IaHMsI HE3aBUCUMBIX MTPOTPAMM;

MarepunanbHoe obecrnieyeHue:
[Tepconanbubiit komnbioTep, Visual Studio Code

3aganue:
1. Pa3zpabotarh JOMONHUTEIBHBIA MOIYIb AJISE CBOETO MPUIOKECHHUS.
2. VHTerpupoBaTh MOAYJIh B CHCTEMY, BBITIOJHHUTH €T0 OTJIAJKY U TECTHPOBAHUE.
3. CocTaBUTH B 3IEKTPOHHOM BUJE OTYET O padoTe.
4. Cpartb BBIIOJHEHHYIO paboTYy.

Kparkne Teoperuyeckne cBeleHUsA:

Mooyas - 3TO 4acTh HpPOrpaMMbl, KOMIUJIUPYEMBI OTAEIBHO OT OCTAJIbHBIX €€ YacTeu.
NMeHHO BO3MOXKHOCTh Da3JeibHOM KOMIWJISIIMUA M SBJISETCS OCHOBHBIM IPEUMYILECTBOM
Moxaynei. Ilpocreiimas MOAYIBHOCTH MPOTpaMMbl MOXKET JOCTUTaThCsA 3a CYET MPUMEHEHHUS
npoueayp U GpyHKUMH, OJHAKO 3TOTO HE BCerjaa A0cTaTo4HO. OJHAKO COBpEMEHHBbIE TEXHOJOTUHU
MIPOrpPaMMHUPOBAHUS TPEOYIOT BO3MOKHOCTH HE3aBHUCHUMOM pa3pabOTKU MPUIOKEHHUS KOJUIEKTHBOM
pa3paboTunkoB. [I0aTOMy OOBIYHO MPHUIIOKEHNE JENUTCA HA MHOXKECTBO (aillioB, TaK Ha3bIBAEMBIX
«vopaynei». Heckonbko Moaynel, SBISIOMIMUXCA COCTABHBIMM YacTSAMU OJHOW IIPOrPAMMBIL,
00BETUHAIOTCS B OMOINOTEKY.

MopynbHas cucteMa COAEPKUT paj MPEUMYIIECTB, CPEIU KOTOPBIX MOKHO BBIIEIUTh:

1. Vno6uas momnmepkka (Maintainability): Ilo ompeneneHuto, XOpomMid MOMYJb SIBISETCS
CaMOJIOCTaTOYHBIM. XOPOIIO CHPOECKTUPOBAHHBIM MOAYJIb MPU3BAH YMEHBIIWTh 3aBUCHUMOCTHU
yacTel Bamlel KOJOBOW ©0a3bl HACKOJBKO 5TO BO3MOXKHO, YTOOBI OHAa MOIJIa pacTd |
COBEPIICHCTBOBATHCS HE 3aBUCUMO JIPYT OT Apyra. OOHOBUTH OJIMH MOAYJb TOPa3io MpoIle, Koraa
OH OTJEJEH OT APYruX yacTen Koja.

2. IIpoctpanctBa umén (Namespacing): B JavaScript mepemeHHbIE KOTOpBIE HaxOAATCs 3a
npeaenaMu GyHKIUA BEPXHETO YPOBHS CUHUTAIOTCS TIIOOATBHBIMH (KaXIBIH MOXKET IMOJIYYUTh K
HUM noctyn). [loaToMy OdeHb pacmpocTpaHeHo "3arps3HeHHe MpPOCTpaHCTBAa MMEH (namespace
pollution)", A€ coOBepIIEHHO HE CBS3aHHBIA MEXIYy COOOM KO, CBSI3BIBAIOT TJIOOATBHBIC
nepemeHHble. COBMECTHOE HWCIONIB30BaHUE TIOOATBHBIX MEPEMEHHBIX B KOJE, KOTOPBIH MEXKIY
co0o0if He CBSI3aH SBIAETCS CYIIECTBEHHBIM HEIOCTATKOM MPWIOKEHUs. MOIynu MO3BOJISIOT
n30exarh 3arpsA3HEHUs TI00aTbHOTO TMPOCTPAHCTBA UMEH, MNYTEM CO3JaHUS MPUBATHBIX
MPOCTPAHCTB JIJIs1 IEPEMEHHBIX.

3. [ToBropHoe wucnomp3oBanue (Reusability): Bo3MOXXHOCTH TPUMEHSTH  yiKe
CYIIIECTBYIOIIHNE MOJYJIA B HOBBIX MPOEKTAX.

Ilopsinok BbINOJHEHHS padOTHI:
1. O3HaKOMHTBHCS C TEOPETUUECKUM MAaTEPHATIOM.
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2. PazpabGotarp mans CBOEro MPHJIOXKEHHS MOIYJb, pEATU3YIOIUH HOBYIO (DYHKIHIO
(caMOCTOSITEIBHO IPOAYMaTb BO3MOXHBIE BapHUaHThl, JONOJHSIOMIME (YHKIIMOHAT
IIPUJIOKEHNUS ).

3. HWurerpupoBaTh MOAYJIb B NPUIOKEHHUE, BBINOJIHUTH OTJIAJAKY, HMPOTECTUPOBATH paboTy
MPUIIOKEHNE Ha HECKOJIBKUX TECTOBBIX MpuMepax. OueHuTh paboToCIIOCOOHOCTh MOIYJIS.

4. CocTaBUTh KpaTKUM OTYET, COJIEprKAILMI ONMCAHNE MTPOLIECCca CO3/1aHus U OTJIAZKHU IPOEKTA.

dopma npeacTaBJieHUs pe3yJibTarTa:
BrinmonnenHoe 3a1anue, oT4eT o padbore.

Kpurepun onenkmn:

OtnuuHo - BelOpanHas Ui peanu3alMu B MoAyJe (QYHKLUUS JONOJHSET (DyHKIMOHAI
MPUIIOKEHHUS, SBISICTCS MOJIE3HON; MPABMIIBHO pa3padoTaH arOPUTM peau3aliii MOIYJIS; MOAYJIb
MHTETPUPOBAH C CUCTEMY. BBINOJIHEHA OTJAJKa M TECTUPOBAHME MPWIOKEHUS Ul Pa3IMYHbIX
BapHaHTOB BXOJHBIX MapameTpoB. CoCTaBiIEH KpaTKUM OTUET, COoAepKalllMii ONMCaHHUE Ipoliecca
CO3JIaHMsl U OTJIAJKU IpoekTa. PaboTa ciaHa npenoaaBarento.

Xopomio - BreiOpaHHas mius peanm3anud B MOAyJIe (YHKIUS OTMOJTHICT (yHKITMOHAT
IPUIIOKEHHUS, SABJSIETCSA MOJE3HOW; alrOpUTM JUIs pealu3alud MOAYJS MMEeT OMIMOKU; MOIYJb
HHTCIPpHUPOBAH C CHCTCMY. BBIINMOJIHCHA OTJIaAKa W TCCTUPOBAHUC MPUIIOKCHUA I Pa3JIAYHBIX
BAapUAaHTOB BXOJHBIX MapameTpoB. COCTaBIEH KpPAaTKUM OTYET, COACpIKAIUMK ONHMCAaHUE Ipolecca
CO3J1aHMsl U OTJIAJKU IpoekTa. PaboTa ciaHa npenoaaBarento.

VYnoBnerBopuTenbHO - BblOpanHas a1 peanu3anud B MoAyne (QYHKUUS He sBIseTcs
JONOJHEHUEM K YXK€ CYIIECTBYIOIEMY IPHIOKEHHUIO; AITOPUTM JUIl peal3alud MOy
COJZIEP)KUT CYIIECTBEHHbIE OMIMOKU; MOJYJIb HWHTETPUPOBAH C CHUCTEMY, BBINOJIHEHA OTJaJKa U
TECTUPOBAHUC IMPUITIOKCHUA IJIA pa3JIMIHBIX BAPUAHTOB BXOAHLIX ITapaMETPOB. Cocrasiied KpaTKI/Iﬁ
OoT4€T, CcoJepKalllui ONKMcaHUEe I[polecca CO3JAaHMA M OTIAAKM IpoekTa. Pabora craHa
IIPEIO/IaBaTEII0

HeynosnerBopurenbHO - paboTa He BBIIOJIHEHA.

100



JlaGopaTopuas padora Ne 18 IlporpammMupoBanne 00MeHa COOOIIEHMSAMH MEKAY MOIYISIMH

Lesb: 3akperuieHue MPAKTUYECKHX HABBIKOB Pa3pabOTKU M OTIAAKH MOJb30BATEIBCKHX
IIPWIOKEHUH € UCIOJIb30BAHUEM MOIYJIBHOM CTPYKTYpPbl M OpPraHU3allds B3aUMOJCHCTBUSA MEKIY
MOZYJISIMH.

Bbinosinus padory, Bol Oyaere:

ymemp:

- paboTaTh ¢ MHCTPYMEHTAIBHBIMH CPEJCTBAMU 00pabOTKH HH(OpMAIUK;

- ICTIOJIB30BAaTh COBPEMEHHOE MTPOTpaMMHOE 0OecrieueHHe;

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

- UCIOJIb30BATh S3BIKU CTPYKTYPHOTO, OOBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS U
SI3bIKA CIICHAPHEB ISl CO3/IaHMsI HE3aBUCUMBIX MTPOTPAMM;

MarepunanbHoe obecrnieyeHue:

[lepconanbublit kKomnbioTep, Visual Studio Code

3ananne:

1. Pa3paborats MoIynb it npuioxeHus «KaabKyJasTop», peaau3yroluil cTaTUCTUYECKHUe

byHKINH.

2. BBINOJHUTH OTNAAKY NPUIIOKEHUS C HOBBIM MOJYJIEM, IPOTECTUPOBATH €0 padoTy.

3. CocTaBuTh B 2JIEKTPOHHOM BHUJIE€ OTYET O padoTe.

4. Cnatb BBINOJIHEHHYIO paboTYy.

Kparkue TeopeTuueckue cBeJeHHA:

s Toro, 4yToObl MOAYIM «BHICIW» KOA APYyr Apyra B JavaScript cyliecTByeT omeparus,
HazbIBacMasi UMHOpM.

Hanpuwmep, cymectByeT Moaynb ¢ UMeHeM "math.js":

const pi = 3.14;

const e = 2.718;

const square = (x) => {
return X * x;

)3

const surfaceArea = (r) => {
return 4 * pi * square(r);
Y _
st Toro, 9TOOBI UMIOPTHUPOBATH ATOT MOAYJIb B (ailm «primer.jsyHeoOXoaumMo caenaTh
cJeayuec:
import { surfaceArea, square } from './math.js’;

const surfaceOfMars = surfaceArea(3390);

const surfaceOfMercury = surfaceArea(2440);

const yearSquared = square(2017);

KiroueBoe citoBo import, 3aT€M CIIMCOK TOI'O, 4TO MBI XOTHM B (bHprHLIX CKO6KaX, a 3aTeM
Ha3BaHue moayns. Daitnm math.jS HaxoauTCS B TOW e TUPEKTOPHUH, YTO U TEKYIIHUH, MOITOMY
"Touka-ciem'" roBOPUT UHTEPIPETATOPY CMOTPETH B TEKYILLEH TUPEKTOPHUN.

[Tpu sToM Moyne "math.js" momkeH akcnopmuposams naHHbIC:

export const pi = 3.14;

export const e = 2.718;
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export const square = (X) => {
return X * x;

}

export const surfaceArea = (r) => {
return 4 * pi * square(r);

I3

B nmanHOM mipriMepe MBI SKCIIOPTUPYEM BCE.

Mbl MOXEM MOMETUTH J000€ OOBSIBICHHE KaK 3KCHOpPTHpyemoe, Oyab TO MepeMeHHas,
(byHKIMS WK KJTaccC. pa3MEeCcTUB EXPOrt epes HUM.

Bossparumcs k "primer.js". JlomycTum, Mbl XOTHM HMIIOPTHPOBATh YTO-TO €iie. MbI MOXeM
POCTO 10OABUTH HA3BAHUS B CITUCOK:

import { surfaceArea, square, pi, e } from './math.js’;

Nnum mmnioptupoBatk BCE cpasy:

import * as mathematics from './math.js’;

B sTOM citydae MBI UMIOPTHPYEM BECh MOAYJIb U JacM eMy Ha3Banue "mathematics”. Tereps
y Hac €CTh JIOCTYI KO BCEMY IKCHOPTUPOBAHHOMY M3 MOyl math, HO HaM HYKHO COCIIaThCs Ha
BcE 9T0 yepe3 Ha3zBaHMe "mathematics" Takum criocodom:

import * as mathematics from './math.js’;

const surfaceOfMars = mathematics.surfaceArea(3390);

const surfaceOfMercury = mathematics.surfaceArea(2440);

const yearSquared = mathematics.square(2017);

Yacrto TpeOyercs SKCHOPTHPOBATH W3 MOAYIS YTO-TO OnHO. CyIIECTBET CHCIHAILHBINA
MCXaHH3M, KOTOpHﬁ Ha3bIBACTCA HBKCHOpT HO-YMOJ'I‘IaHI/II-O" U Bbl MOXCTC OJOKCIIOPTHPOBATH C
MOMOIIBI0 HEr0 TOJIBKO YTO-TO OJHO. HO 3KCHOPTUPOBaHHYIO MO YMOJYAaHUIO BEIlb MPOIIE
HMIIOPTHPOBATD.

const pi = 3.14;

conste = 2.718;

const square = (x) => {
return X * x;

)3

const surfaceArea = (r) => {
return 4 * pi * square(r);

Y

export default surfaceArea;

HpOCTO HaImuImuTe KOO, KaK O6BI‘IHO, oe3 CIICHHUAJIBHO YKa3aHHBIX 3KCIIOPTOB, 4 B KOHIIC
BeimoytHUTEe  "export default «wmms skcnmoptupyemoro »siemeHTa». B mgaHHOM ciaydae MBI
skcnoptupyeM ynkiuio surfaceArea.

I/IMHOpT IMO-YMOJIYaHHIO BBITJIAAWUT TaK:

import surfaceArea from './math.js’;

const surfaceOfMars = surfaceArea(3390);

KpoMe omnmncaHHBIX BO3MOYKHOCTEH SKCHOPTHUPYIOIIME W HMIOPTUPYIOIIME MEXaHU3MBI
BKJIKOYAIKOT 0ombIIe (I)YHKI_II/IOHaHBHOCTI/I, BpoaC N3MCHCHUA Ha3BaHUU B mpomnecce
HUMIIOPTHPOBAHUSA, MHOXCECTBO THIIOB 3KCIIOpPTA U3 €AUHOTO MOAYJIA U APYTOC.
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Ilopsinok BbINOJHEHHS padOThI:

1. O3HaKOMHTBCS C TEOPETUYECKUM MATEPHATIOM.

2. PazpaboraTh MOnynb Uit mpuioxeHus «KambKylsaTop», peaqu3yroImuil CTaTHCTUYECKHUE
byHKIIHIM.

3. OcymecTBUTh UMIOPT U IKCIIOPT MOIYJISL, U €T0 OTJACIBHBIX (QYHKIUH B IPUIIOKECHHE.

4.  BpINOJHUTH OTIAAKY MPWIOKEHUS C UMIOPTUPYEMBIMH U SKCHOPTHPYEMBIMHU
3JIEMEHTaMHU, IPOTECTUPOBATH €Tro PadoTy.

5. CocraBuTh B 3JIEKTPOHHOM BHUJIE€ OTUET O padoTe.

6.  Cnarp BHIIOTHEHHYIO PaboTy.

(I)opMa NpeacraBjJacHud pedyjabTara:
Brimonnennoe 3aJaHuEC, OTUET O pa60Te.

Kpurepun oneHku:

Otnuuno — Co3maHHBIE MOIYNb peanu3yeT paboTy CTAaTUCTHYECKUX (YHKIWH,; MPABHIBHO
pa3paboTaH aJrOpUTM UMIOPTA U KCIOPTa MOJYNS M ero GyHKIMH B MPUIIOKEHUE; BBINOJIHEHA
OTJIa/IKa U TECTUPOBAHUE IPWIIOKEHHUS JUISl Pa3iMyYHBIX BapuaHTOB. COCTaBIEH KpaTKUM OTYET,
coJiep KAl onMcaHue mpolecca Co3JaHus U OTIIaJKU poekTa. PaboTta ciaHa npenogaBatelto.

Xopomo - Co3gaHHBI MOJYJIb peanu3yeT padoTy HE BCEX CTATUCTHYECKUX (DYHKLUHH, B
mporecce HMMIOpPTa M OKCHOPTa MOAYNA M ero (QyHKUMA B HPUIIOKEHHE JIOMYIIEHBI
HE3HAYUTENIbHBIC OIIMOKM; BBINOJIHEHA OTJIA/JKa M TECTHPOBAHWE TNPWIOKEHHS U PA3TUIHBIX
BapuaHTOB. COCTaBJIEH KpaTKUM OTYET, COAEpKAIUMK ONMCAHUE MPOLecca CO3JaHUS U OTIAIKU
npoekTa. PaboTa caana npenojasarento.

VY nosnerBoputenbHo - Co3laHHBI MOJy/b peanu3yeT paboTy HE BCEX CTAaTUCTHUYECKUX
GbyHKIMN WM QYHKIUE paboTar0T HEMPABWIIBHO, B MPOIIECCE UMITOPTA U DKCIIOPTA MOIYIS U €T
(GyHKUMH B IPUIIOKEHUE JOMYIIEHbI 3HAUNTENIbHbIE OLIMOKH; BBIIIOJIHEHA OTJIaiKa U TECTUPOBAHUE
MPWIOXKEHUs JUISl Pa3iM4yHbIX BapuaHTOB. CocTaBieH KpaTKUM OTYET, COJAEeprKallvil ONucaHue
npoliecca Co3JaHus U OTJIAJKHU poekTa. PaboTta ciaHa mpernoiaBaTelnio.

HeynosnersopurensHo - paboTa He BBINOIHEHA.
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JlabopaTopnasi pa6ora Ne 19 Opranu3zanus ¢aiiioBoro BBojia-BbIB0/1a JaAHHBIX

Heab: 3akperyicHHEe MPAKTUYCCKUX HABBIKOB PAa3paOOTKU M OTIAJKH IOJIb30BATEIBCKUX
MPUJIOKEHUH ¢ opraHu3anueil ¢paiaoBoro BBOAa-BbIBOIA JAaHHBIX

Beinosinus patdory, Bel Oyaere:

ymembs:

- paboTaTh C UHCTPYMEHTAILHBIMU CpPEICTBAMH 00pabOTKH HH(OPMAIIHH;

- OTIPENeNATh 33aa4M JJIs TOMCKa HH(OPMALIUH;

- OTIpEeCTATh HEOOXOAUMBIE UCTOYHUKH UH(POPMALINY;

- YHUTaTh, MOHUMATh M HAXOAUTh HEOOXOIUMBIC TEXHUYECKHE IaHHBIC M WHCTPYKLIUH B
PYKOBOJICTBaX B JTJFOOOM JOCTYITHOM (hOpMarTe;

- CO3/1aBaTh M YIPABIATH MPOEKTOM IO pa3pabdOTKe MPUIIOKEHHS;

MarepunanbHoe obecrnieyeHue:

[lepconanbublit kKomnbioTep, Visual Studio Code

3aganue:

1. Co3pnath TEKCTOBBIN JJOKYMEHT, COAEPIKALIUM CIIpaBOYHYI0 HHPOPMALIKIO 00 OpraHu3aluu

¢aitmoBoro BBo1a-BbIBOIA CpeicTBamMu JavaScript.

2. Coznate HTML nokyMeHT, mpeICTaBISIIONIMA HalIEHHYIO CIIPaBOYHYI0 MHGOpPMAIUIO B

BUJIE TaOMIHIL.

3. CocTaBuTh B 3JIEKTPOHHOM BUJI€ OTYET O padoTe.

4. CnaTh BBIIIOJHEHHYIO paboTy.

KpaTkue TeopeTnueckue cBeIeHHUS:

JavaScript npegocrainser kiace File, KoTopsiif 1aéT MpHIIOKEHUIO BO3MOKHOCTD 3aIUCHIBATH
B (hailnnoBoii cucteme cepBepa. DTO HCIoNb3yeTcs i reHepauuu noctosHHeix HTML-daiinos u
XpaHeHus: uHpopMmanuu 0e3 ucrnosb3oBaHusa cepsepa b/l. OnHuM U3 BaXKHEHIINX MPEUMYIIECTB
XpaHeHus uHpopmauuu B (Qaiine BMecto JavaScript - 00BEKTOB fABISETCA TO, YTO MHGOpMaNus
COXpaHsieTCs Jake IPU 0TKa3e cepBepa.

Cosoanue File-Obvexma

UtoOb1 co3maTth sk3eMIuisip kiacca File, ucronp3yiite crangapTHbId cuHTakcuc JavaScript
JUIsL CO3JIaHMs 0OBEeKTa:

fileObjectName = new File("path™);

3necs fileObjectName 310 umsi, Mo kKotopomy et obpainenue Kk ¢aiiny, a path 3To moxHsIH
yTh K ¢ainy. ITOT MyTh AOKEH OBITh yKa3zaH B (opmare cepBepHOM (hallJIoBOM CHUCTEMBI, a HE
URL.

Bbl MokeTe 0TOOpa3uTh UM Qaiiia, ucrnonab3ys GyHkimio Write ¢ File -o0bexkToM B KauecTBe
aprymenTta. Harmpumep, cienyronuii oneparop BRIBOAUT UM (paiina:

x = new File("\path\file.txt"); write(x);

Omxkpoimue u 3akpvimue Datina

[Tocne cozmanus File -o6bexTa Bol MOXeTe HCITONB30BaTh METOA OPEN ISl OTKPBITUS (aiiaa
U YTEHMs U 3anicu. MeToJ1 OPen uMeeT CIeNyIOIUNA CHHTAKCHUC:

result = fileObjectName.open("mode™);

310 MeToJ Bo3Bpalaer true, ecium oneparys npolia ycnemHo, u false B uaom cinydae. Ecin
(aiin yKe OTKpBIT, ONlepanus TEPIHUT HeyAady, 1 OpUTHHAIBHBIN (paiiir 0cTaéTcst OTKPBITHIM.

[Tapamerp mode 3To cTpoka, cremUpHUUIUpYOLIas PEKUM OTKpPHITUS Qaiina. B Tabnuie
OITMCaHBI 3TH PEKHUMBI.

Korna nmpusnoxeHue 3akaHUMBACT MCIOJb30BaHUE (ailia, OHO MOKET 3aKpBITh €ro, BHI3BAB
metoz close. Eciu daiin He oTkpsIT, ClOSe Teprut Heymauy.
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Bnoxupoexa Paiinos

YacTto MOCTYm KO MHOTHM TPHIIOKEHHSIM MOTYT BBIIOJHATH OJHOBPEMEHHO MHOTHE
MOJIb30BATEIIH.

UroObl  mpenoTBpatuTh — Moaupukaimuio  (Qaiima  OMHOBPEMEHHO  HECKOJIBKUMH
MOJIb30BATEIISIMH, MCIIOJIB3YHTE OJUH U3 MEXaHHU3MOB OJIOKMPOBAHMUS, NMPEIOCTABISIEMbIX CITYKOOH
Session Management Service. Eciu oauH monb30BaTeis 0710KupoBai (aill, Ipyrue mojib30BaTeln
MIPUIIOKEHUS TOJDKHBI JKAaTh, MoKa (aiin He Oyaer pa30iokupoBaH. B o0meM 3To 03HAYaeT, 4To
lock momkHa mpemecTBoBaTh BceM (hailIoBbIM OTIEPALIUSIM; [TOCIIE BBIOJTHEHHSI OTIEPAIHiA JOJIKHO
BhIMoIHATHCs Unlock (pasz6iiokupoBanwue).

Ecmu TOJNBKO OJHO TPWIIOKEHUE MOXKET MOoAM(UIMpOBaTh JaHHBIA (air, Bel mMoxere
MoJIy4aTh OJIOKUPOBKY B 00BeKTe project. Eciu Gonee 4eM 0JTHO MPUIOKEHUE MOKET UMETh JIOCTYII
K OJIHOMY U TOMY ke (haiiiny, momyuaiite OJIOKUPOBKY B OOBEKTE SErver.

Hanpuwmep, y Bac co3nan ¢aitn myFile. 3arem Bbl MOkeT HCIIONIB30BaTh €ro TaK:

if (project.lock() ) {

myFile.open("r");

Il ... ¢patin ucnonvzyemes ... myFile.close();

project.unlock();

¥

Takum 006pa3oM, TOJIBKO OJUH IOJIb30BATENb MPUIOKEHHUS] MOKET U3MEHSATH (Daiil B JaHHBII
MOMEHT BpemeHHu. Jlnsi Gosjee TOHKOro ympaBieHus OJOKHMpOBKOH Bbl mMoxere co3mare Bam
COOCTBEHHBIN 3K3eMIUTSAp Kiacca LOCK mist yrpaBieHust JOCTYIIOM K JaHHOMY (aiiy.

Kinacc File mMeer HeckoqbKO METOIOB, KOTOPbIE MOXKHO HCIIOJIB30BATh IOCIE OTKPBITHS
(haiina:

o [losurnmonupoBanue: SetPosition, getPosition, eof. Dto Merompl Isi YCTAaHOBKH U
MOJIy4eHHUsl TeKyIIeH MO3UIMH yKa3aTens B (aiiyie u A ompeaesieHus, He HaXOIUTCS JIU
yKazaresb B KOHIIE (aiia.

e Urenue u3 daiina: read, readln, readByte.

e 3anuck B daiin: write, writeln, writeByte, flush.

o KomuBepranus aBoumyHOro u TekcTtoBoro ¢opmatoB: byteToString, stringToByte.
KoHnBepTHpyrOT 0HO YKCII0 B CHMBOJI U HA00OPOT.

e Undopmanmonnsie wmeromsl: getLength, exists, error, clearError. [lns monydeHus

nHpopmanuu o Qaiise u JuIst MOTY4eHUs U OUYUCTKHU erTor-craTyca.
OTH METOBI ONMCAHBI B IOCIEAYIOIINX pa3ieiax.
Ilopsinok BbINOJHEHHS padOTHI:
O3HaKOMUTBCS C TEOPETUYECKUM MATEPUAIIOM.
Haiitu nadopmariuio o pexxnumax 1octyna K gainam.
Haiitu undpopmanuto o pabore metonoB kinacca File
Ucnonw3zyss wmetoaer pabotel ¢ daiinmamu  JavaScript co3zgate HTML  nokymenr,
MPEJCTABIAIOMINN HAMICHHYIO CIPAaBOYHYIO0 HH(POPMALIMIO B BU/I€ TaOJIHMII.
CocTaBUTh B 3JIEKTPOHHOM BH/JI€ OTYET O paboTe.
Crnatb BBINOJIHEHHYIO paboTYy.

el A

o o

dopma npeacTaBJieHus pe3yabTaTa:
BrinonHeHHOE 3aaHME, TEKCTOBBIN (aiii, 0T4eT 0 padoTe.

Kpurepum ouenku:

OtnuuHO - HaiineHa Bcs HeoOxoaumas cmpaBouHas MHpopmanus; chopmupoBan HTML
JOKYMEHT, HPEACTaBISIONNA HHPOpMaIHIio B TpeOyeMOM BHJIE; CIENaH OTYET O BBITOJIHEHHOU
pabote paboTa cjaHa Mmperno1aBaTelnio.
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Xopoto - HaliileHa He BCs HeoOXoaumasi crpaBoudHas nHpopmanms; cpopmuposan HTML
TOKYMEHT, TPEACTaBISIIOIINN MHPOPMALIMIO B TpeOyeMOM BHIE; CIEITaH OTYET O BBHIMOJHEHHON
pabote paboTa ciaHa IpernoaaBaTerio.

VY IOBIETBOPUTENFHO — YacTHYHO HaijieHa HeoOXoaumasi CIpaBOYHas WHQPOPMAIIUS;
chopmupoBan HTML pokymeHT, mnpeAcTaBIsOmuil WHGOPMALMIO, HO HE OPTraHU30BaHO
TaOJIMYHOE MIPEICTABIICHHE; C/ICJIaH OTYET O BHIMOJIHEHHOW paboTe paboTa c1aHa MpernoaaBaTeto.

HeynosnerBopurenbHO - paboTa HE BBIIIOJIHEHA.
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JlaGopaTopnas padora Ne 20 PazpadoTka MoayJieii 3KCIepTHOI cHCTeMBbI

Heﬂb: O3HAKOMJICHMEC C OCHOBaMMU CO3JaHHA OKCICPTHBIX CHUCTCM; 3aKpPCIIJICHHUC
IMPAKTUYCCKUX HABBIKOB p33pa6OTKI/I N OTJIaAKHU I10JIb30BATCIBbCKUX npnnomeHnﬁ

Beinosinus patdory, Bel Oyaere:

ymembs:

- paboTaTh C MHCTPYMEHTAILHBIMU CPEICTBAMH 00pabOTKH HH(pOpMAIHH;

- OTIPENeNATh 33aa4M JJIs TOMCKa HH(OPMALIUH;

- OTIpEeCTATh HEOOXOAUMBIE UCTOYHUKH UH(POPMALINY;

- YHUTaTh, MOHUMATh M HAXOAUTh HEOOXOIUMBIC TEXHUYECKHE IaHHBIC M WHCTPYKLIUH B
PYKOBOJICTBaX B JJFOOOM JOCTYITHOM (hopMaTe;

- CO3/1aBaTh M YIPABJIATH MPOEKTOM 10 pa3paboTKe NPUIIOKCHHUS;

MarepunanbHoe obecrnieyeHue:

[lepconanbublit kKomnbioTep, Visual Studio Code

3aganue:

1. PazpaboTtaTh ajaroput™M M peanu3oBaThb MOIYIb JAJS OpPraHU3alliu I0JIb30BATEILCKOTO

B3aUMOJCHCTBUSA C IC.

2. CocTaBuTh B 2JIEKTPOHHOM BHUJI€ OTUET O paboTe.

3. Cnath BBHIIOJTHEHHYIO padoTy.

KpaTkue TeopeTnueckue cBeIeHHUS:

OcHoBHbIM HazHaueHHeM OC sBisieTcs pa3paboTKa MPOrpaMMHBIX CPEICTB, KOTOPbIE IPU
pElIeHnH 3a/a4, TPYAHBIX AJISl YeTIOBEKa, MOIYYaroT Pe3yibTaThl, HE YCTYIAIOUIUE 0 KAYeCTBY H
3¢ (HEKTUBHOCTHU PEUICHMS, PEILIEHUSIM MOJy4aeMbIM YeJIOBEKOM-IKcrepToM. DC UCHONb3YIOTCS A1
peleHusl TaKk Ha3bIBaeMbIX He(hOpMaIM30BaHHBIX 3aj1ay, OOLIUM Ul KOTOPBIX SABJISETCS TO, YTO:

- 3ajJ]aud He MOTYT ObITh 3aJjaHbl B YUCIOBOU (hopMe;

- 1LIeJM HeNb3sl BBIPA3UTh B TEPMUHAX TOYHO OIPE/IeTIEHHON 1eN1eBOM (QyHKIIMH;
- HE CYIIECTBYET aJITOPUTMHUUYECKOTO PELICHUs 3a/1a4H;

- €CIIM AITOPUTMHUYECKOE PELIEHUE €CTh, TO €r0 HEJIB3S HCIIOJIb30BaTh U3-3a

- OrPaHUYEHHOCTHU PECYpPCOB (BpeMsi, IaMsTh).

Kpome Toro, HedopmannzoBaHHbIE 3ajaud oOOJAJAIOT OIIMOOYHOCTHIO, HEIMOJHOTOM,
HEOJIHO3HAYHOCTBhIO M IPOTHUBOPEUYMBOCTHIO KaK MCXOAHBIX JAHHBIX, TaK U 3HAHUW O perraeMoi
3ajaye.

OKcnepmuasa cucmema - 3TO NPOTPAMMHOE CPEACTBO, UCIOJB3YIOLIEE IKCIEPTHHIE 3HAHUS
s obecrieueHUs] BBICOKOI()()EKTUBHOTO pelieHus HehOopMaTU30BaHHBIX 3agad B  y3KOH
npeameTHou obnactu. OcaHoBy DC coctariseT 6a3za 3Hanuil (b3) o mpenMerHoi#t obmacTu, KoTopas
HaKaIuIMBaeTcs B Ipoliecce NocTpoeHus U akciuryatauuu JC. Hakomienne u opranuszanus 3HaHUH
- BakHeiee cBorcTBo Beex DC.

IIpu pa3paboTKe FIKCHEPTHBIX CUCTEM YaCTO UCHOJB3YETCs] KOHLEIUSA OBICTPOro MPOTOTHUIIA.
CyTtb €€ B cieayrouieM: MOHAvyally CO3/JaeTcs He JKCIEepTHasl cucTema, a €€ IMPOTOTHUII, KOTOPbII
o0s3aH pemaTh y3KUH Kpyr 3ajad U TpeOoBaTh Ha CBOIO Pa3pabOTKy HE3HAUUTEIbHOE BpeMs.
[IporoTun no0MKEeH MPOJEMOHCTPUPOBATh MPUTOJHOCTh OYAYIIeH SKCIEPTHOW CHUCTEMBI IS
JaHHOM MpPeIMETHOM 00IacTH, TPOBEPUTH MPABHIBHOCTh KOAUPOBKH (DAKTOB, CBsA3EH M CTpaTeruit
paccyxaenus skcrepra. OH Takke JaeT BO3MOKHOCTh MHKEHEpPY MO 3HAHUSAM IPUBJIEYb HKCIEpTa
K aKTUBHOW POJIM B pa3paboTKe SKCIEPTHOM cucTeMbl. PazMep mpoToTHIa — HECKOJIBKO JECSITKOB
MpaBUIL

Ha ceropnsmHui J1eHb CIOXWJIACh OIpEJeNeHHAas TEXHOJOTHs pa3pabOTKH 3KCIEPTHBIX
CHCTEM, BKITIOYAromniast 6 3Taros.
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1. Unentudukanus. Onpenensiorcs 3agadd, KOTOpble MOJIEXaT pemeHuo. llmanupyercs
X0l pa3pabOTKU MPOTOTHUIA SKCHEPTHOM CHCTEMBI, ONPEAEISIOTCS: HYXHBIE pecypchl (Bpems,
moan, 9BM u T.1.), HCTOYHUKK 3HAHUM (KHWUTH, JOMOJHUTEIbHBIC CIECIIUATUCTBI, METOIUKH),
MMEIOLIUECS aHATIOTMYHBIE SKCIIEPTHBIE CUCTEMBI, LIEH (pacpOCTpaHEHUE ONbITA, aBTOMATH3AIUS
PYTHUHHBIX JEHUCTBUHM W Jp.), KJacchl pemaeMbiX 3afad U T.0. Ha sTtom e sTame pa3paboTku
SKCIEPTHBIX CUCTEM IPOXOJUT U3BJICUEHUE 3HAHUM.

2. Konuenryanu3zauus. BpiABIseTcs CTPyKTypa NOJYYCHHBIX 3HAHUA O MPEIMETHOU
obnactu. OnpenenstoTcsi: TEPMUHOJIOTHS, IEpEeUYeHb IIaBHBIX MOHATUN U UX aTpUOYTOB, CTPYKTYpa
BXOJIHOM W BBIXOJHOW MH(OPMAIUH, CTpAaTeTUsi NPUHATHS pemeHuid u 1.1. KoHuentyanusanus -
3TO paszpaboTka HeQOpPMaTbHOTO OMNKMCAHMUA 3HAHUM O mpeAMeTHONM obimactTu B Buue rpada,
TaOIUIIBI, TUarpaMMBbl JTHOO TEKCTa, KOTOPOE OTpa)kaeT TIaBHBIC KOHIEIIIMYA U B3aUMOCBSI3U MEXIY
MOHATHUSIMH TPEAMETHOI 00J1acTH.

3. ®opmanmuzanua. Ha stanme Qopmanm3anuu Bce KIIOYEBBIE MMOHATHS W OTHOIICHHUSA,
BBISIBJICHHbIE Ha HJTalle KOHIIETITyaJM3alluM, BBIPAXKAIOTCA HA HEKOTOPOM (OpMajbHOM SI3BIKE,
MPEAJIOKEHHOM (BHIODAHHOM) HWHXKEHEPOM I10 3HAHUAM. 3/I€Ch OH OINPENEISsIeT, MOAXOIAT JIH
UMEIOIIUECS] HHCTPYMEHTAJbHbIE CpPEJCTBA MJI pEIICHUS paccMaTpUBAEeMOW MPOOJIEMbI WU
HE00XO0/IUM BBIOOP IPYTroro HHCTPYMEHTApHsl, UM TPEOYIOTCSI OpUTHHAIIBHBIC pa3paOOTKH.

4. Peanuzanusa. Co3gaetrcss MPOTOTHI SKCIIEPTHOM CHCTEMBI, BKIIOUYAIONIIUK 0a3y 3HAaHUU U
npyrue nojacuctemsl. Ha jaHHOM 3Tane npuMEHSI0TCS CIENYIOIINE HHCTPYMEHTAIbHBIE CPEICTBA!
nporpamMMupoBanue Ha o00buHBIX s3blkax (Ilackanp, Cu w 1p.), mporpaMMupoBaHUE Ha
CIeIMaTM3UPOBAHHBIX SI3bIKAX, MPUMEHSIEMBIX B 337ja4aX UCKyccTBeHHOTO nHTeuiekTa (LISP, FRL,
SmallTalk u ap.) u np. UerBepThlil 3Tanm pa3pabOTKH SKCHEPTHBIX CHUCTEM B KAaKOW-TO CTENEHU
SBJIAETCS KJIOYEBBIM, TaK KaK 3[eCh MPOMCXOAUT CO3JAHHE IPOrPaMMHOI0 KOMILIEKCa,
JI€MOHCTPHUPYIOIIETO KU3HECIIOCOOHOCTh MOIX0a B LIEJIOM.

5. TectupoBanue. Ilpororun mnpoBepsercs Ha yAOOCTBO M aJ€KBATHOCTb HHTEp(dENcoB
BBOJa-BbIBO/IA, 3(PPEKTUBHOCTh CTpAaTErWy YIPAaBJICHUS, KA4eCTBO IPOBEPOUHBIX MPUMEPOB,
KOPPEKTHOCTh 0a3bl 3HaHMN. TecTHpoBaHME — 3TO BBISIBICHHE OMIMOOK B BBHIOPAHHOM IMOIXOJE,
BBbISIBIIEHHE OIIMOOK B pealu3allii MPOTOTHIIA, a TaKKe BhIpaOOTKa PEeKOMEHAALUH MO JTOBOJKE
CHCTEMBI JI0 MPOMBILIUIEHHOTO BapUaHTA.

6. OmnbITHas sKcruTyaranus. [IpoBepseTcst NpUroAHOCTb SKCIIEPTHOW CUCTEMBI JIJIsl KOHEYHBIX
nosib3oBareneil. [lo pesynapTaTam 3TOro 3Tana MoXKeT MoTpedoBaThCs CyIIECTBEHHAs MOAU(PUKALIUS
9KCIIEPTHON CUCTEMBI.

[Ipouecc pa3paOOTKM 3KCIIEPTHOM CHUCTEMBI HE CBOJIUTCS K CTPOrOil MOCIEeA0BaTENbHOCTU
NEePEeUYMCIICHHBIX BbIIIE 3TanoB. B xozie paboT npuxoauTcss HEOJHOKPATHO BO3BpalaThes Ha Ooee
paHHME dTanbl U IepecMaTpuBaTh MPUHATHIE TaM pelleHus. B cpeqHem Ha pa3paboTKy KakIoro
JTana yXxoauT OT 2 10 4 - X MECHIIEB.

ApXUTEKTYpa SKCIEPTHON CUCTEMBI.

1. baza 3nanuii. CoctaBnser ocHOBY OC, XpaHUT MHOKECTBO (pakTOB M HaOOp MpaBuil,
MOJIYYEHHBIX OT AKCIIEPTOB, U3 CHELMaIbHOU JuTeparypbl. b3 oTauvaercs oT 06a3bl JaHHBIX TEM,
4yT0 B 0a3e JaHHBIX €AMHUIBI MH(OPMAIMK NPEACTABISIOT COOONH HE CBSI3aHHBIE APYT C JIPYroM
cBenieHus, (OPMYJIIbI, TEOpPEeMbI, akCHOMBI. B B3 Te ke aneMeHThI yke CBsI3aHbl KaKk MEXKIy COOOM,
TaK M ¢ MOHATUAMHU BHeUIHero mupa. Mnpopmanus B B3 - 310 Bce HeoOXxoaumoe 171si MOHUMaHMUS,
dhopmupoBanus U pemeHus mpodiaeMbl. OHAa COMEPKUT IBa OCHOBHBIX JJIEMEHTA: (PaKThl (TaHHBIC)
U3 TpeAMETHOH o00JacTh M CHelUUaNbHble 53BPUCTUKHM WM TpaBHia, KOTOpPbIE YIPABISIOT
UCIOJIb30BaHWEM (aKTOB TMpPH pelIeHWHu MpoOiaembl. 3HAHUS MOTYT OBITh IpeICTaBICHbBI
HECKOJIbKUMH CIOCOOaMU: JIOTHUECKOW MOJENbI0, MPOAYKIUAMH, (ppeiiMaMu U CeMaHTUYECKUMHU
CETSIMH.

2. Mawuna noeuueckozo evisodoa (MJIB). I'maBHbiM B DC sIBIsieTCS MallliHA JIOTHYECKOTO
BBIBOJIa, OCYLIECTBIISIONIAs OUCK B 0a3e 3HAHWUU AJs MoydeHus peuieHus. OHa MaHUIYJIUPYET
uHpopmanueit u3 b3, onpenenss B KakOM HOpPsJAKE CIEAYyeT BBIABIATH B3aWMOCBS3M U JeNaTh
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BbIBOABI. MJIB wHcnonb3yroTcs Ui MOJICTUPOBAHHS PacCyKICHUH, OOpabOOTKH BOIMPOCOB U
MIOATOTOBKH OTBETOB.

3. Unmepdghetic nonvzosamensn. IC comepxar S36IKOBON MPOIECCOP UL OOMICHHS MEXKIY
[I0JIb30BAaTEIEM M KOMIIBIOTEPOM. OTO OOLIEHHE MOXKET ObITh OPraHU30BaHO C IOMOIIBIO
€CTECTBEHHOTO $3bIKa, COMPOBOXKIAThCA TpaUKON HMIM MHOTOOKOHHBIM MeHIo. MHrepderic
II0JIb30BaTENs IOJDKEH 00ecreunBaTh ABa peskuma paboThl: pexXUM IPUOOPETEHUs 3HAHUN U PEXUM
pemieHus 3a1a4. B pexxume npuoOpereHus 3HaHUi dKcnept obmaercs ¢ C npu MOCpeHUYECTBE
UHXEHepa 3HaHui. B pexume pemenus 3amad OC Wi NMOIb30BATENs SBISIETCA WIA IIPOCTO
HocuTeleM WHpopManuu (CHpaBOYHUKOM), WM TO3BOJIAET MOJYy4aTh pE3yabTaT M OOBSCHSACT
CIOCO0 €ero MOJy4eHUs. JKcnepmuvl MOCTABISAIOT 3HAHUSA B SKCIEPTHYIO CHCTEMY U OLICHHUBAIOT
[IPaBWJIBHOCTb IOIY4aE€MbIX PE3YJIbTATOB.

B pa3pabotke 3¢ yqacTByOT:

- NuxeHep 1o 3HaHMSIM - CHELHUAIUCT 10 MCKYCCTBEHHOMY MHTEIJIEKTY, BBICTYIAOLIUN B
PO IPOMEKYTOUHOro Oydepa Mexay sKcrepToM U 6a3oi 3HaHui. [lomoraeT skcnepTy BBIIBUTH
U CTPYKTYpUPOBATh 3HAHUS.

- IlporpaMMucTbl pa3pabaThIBalOT MPOrpaMMHOE OOecreueHHe 3KCIEPTHOH CHCTeMBbl U
OCYILIECTBIISIIOT €r0 COIPSKEHHUE CO CPEIOM, B KOTOPOM OHO Oy/IeT UCIOIb30BaThCS.

[Tonp30Barenp - cnenMaIuCT NPEeIMETHOM 00JacT, A KOTOPOro NpejHa3HaueHa CUCTeMa,
OOBIYHO €ro KBaJM(UKAIMS HEJIOCTaTOYHO BBICOKA, M TOATOMY OH HYXJAeTCS B IOMOIIM H
MOJIJIEPIKKE CBOEH IEATEIBHOCTH CO CTOPOHBI SKCIIEPTHOU CUCTEMBI.

[Tpu pa3paboTke CTPYKTYpHI 3C HEOOXOAUMO OOECIEUUTH pa3/IeiICHue METOJO0B CO3IAaHUs U
XpaHeHus HHGpOpMALMM O CTPYKTYpE M COAEpKAaHUU MPEIMETHOM 00JacTH OT METOA0B €€
00paboTKH.

B ynpoméHHOM BHIE CTPYKTYpy 3C MOXHO IpEICTaBUTh B BHUAE Habopa Mouyieid,
peayIn3yIOLUX pa3InyHbIe 3a/1a4u:

- Moayns ynpaeneHust 6a3amMu 3HaHuMM. JlaHHBIH MOAYJB peau3yeT IO0JIb30BaTENIbCKUN
uHTepdeiic goctyna k 0a3am 3HaHMM W NpeAHAa3HAuYeH I paboThl (BBINOJIHEHHE ONepanuil
CO3/laHMsl, MOAU(HKAIMKU M yJaleHuss) ¢ (akraMd W TpaBWIaMH, IPEJICTaBICHHBIMH B
0000menHoM Bujie. Ilpu sToM npaBuia u GaxkTel MOTYT OBITH KaK aOCTPaKTHBIMU (00pa3Lbl MpaBUI
1 (aKTOB), TAaK U KOHKPETHBIMHU (3K3EMIUIAPHI MpaBuil ¥ GakToB). DakTsl U IPaBUiIa FPYIIUPYIOTCS
COIVIACHO MX NpeIMEeTHOW Kiaccu(puKaluu, o0pa3ys 0a3bpl 3HaHUW U (HOpMHPYsI TaKUM 00pazom
cdeprl cBoero npumeHenus. Kaxngas 0a3a 3HaHUN MMeeT yHUKaJIbHOE MMsI M paccMaTpUBAETCS
KOMIIOHEHTOM B KauecTBE NPEIOCTaBIsAEMON MM (QYHKIIMH, JTOCTYH K KOTOPOH OCYILIECTBISETCS
yepe3 yHU(DUUIUPOBaHHbIM HHTepdelic kKommoHeHTa. Mojaynb pa3paboTaH ¢ HCHOJIb30BAaHHEM
s3pikoB HTML, CSS, JavaScript u PHP.

- OOHUM M3 OCHOBHBIX MOJIyJ€Hl KOMIIOHEHTa NPOAYKIHOHHOW OHKCIEPTHON CHCTEMBI
SBJIAETCS NPOAYKIMOHHAs MallMHAa BbIBOJA, OCYILECTBISIOUIAs MPOIECC PacCykIACHUS
(Jlormueckoro BbIBOAA) Mo mnpasuiaMm. Haubomnee palMoHanbHBIM NpPEACTaBISETCA pealn3anus
JAHHOTO KOMIIOHEHTa Ha OCHOBE YK€ HUMEIoUIeiicss MalMHbl BbIBOJa. B HacTosmee Bpems
CYIIECTBYIOT KaKk KOMMEPUYECKHE, TaK U CBOOOJHO pacrpocTpaHseMble 000I0UKH MPOAYKIIMOHHBIX
skcnepTHbIX cucteM (JESS [4], CLIPS [5], OPSS5 [6]), ¢ mOMOIIBbIO KOTOPBIX MOXHO peain30BaTh
MEXaHHU3M PacCyKICHHs Ha OCHOBE MIPOAYKIIMH.

- Monyns cBsi3u ¢ web-cepBucoM. Peanmsyer nmonb3oBaTenbckuii mHTEp(dEiic JocTymna Kk web-
CepBUCY IKcHepTHOU cucteMsl. Ilepenaer mammHe BbIBOAA HIeHTU(UKATOp 0a3bl 3HAHMNA JHOO
CIHCOK NpaBuiI U (akToB B (opMaTe MalIMHBI BHIBOJA.

- Monynes B3aumoneiicteua ¢ B/l — mporpammusiii unrepdeiic noctyna xk bJl. Peamusyer
¢byakuun coequHeHust ¢ BJI, oToOpakeHust Bcex TaOMHI], JOCTYNa K UX COACPKUMOMY, a TakKe
BBITIOJIHEHUSI CTAaHJAPTHBIX OIEpaluil U 3amnpocoB (noOaBieHUs, MOIUGUKAIMH, YAAICHUs,
TTOUCKA).

Iopsinok BbINMOJIHEHUSI PAa0OTHI:
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=

O3HAaKOMHTBCS C TEOPETUICCKUM MATEPHAIOM.

2. Ha ocHOBe WHIWBHIYaJbHOTO 3aJaHUsl pa3padoTaTh W CO3JaTh MOAYJb, MO3BOJIFOLIHI
HOJIYYHTH OT CepBepa HaOOp JTaHHBIX B HEKOTOPOM (opMate ¢ ONMCaHUEM cocTaBa (pOpMEI.

3. PeanmszoBath 3Ty GopMy, OCYIIECTBUTH BBOJ JaHHBIX M I€pelaTh BBOJMMBIC 3HAYCHUS Ha

cepaep.

CoCTaBUTH B AJIEKTPOHHOM BHJIE OTYET O padore.

Crnatb BBINOIHEHHYIO padoTy.

ok~

dopma npeacTaBieHus pe3yJabTara:
BrinonnHeHHOE 3a1aHme, TEKCTOBBIN (paiii, oT4eT 0 padore.

Kpurepun oneHku:

OTiauyHO — MOXYJb pa3paboTaH W CO3/aH IO 33JaHui0, (OpMa COOTBETCTBYET OIUCAHUIO,
BBOJI OCYIIIECTBIICH, JIaHHBIC TEPEIaHbl, CIeJIaH OTYET O BBINOJHEHHOW pabore pabora ciaHa
HPEroaaBaTelIio.

Xopo1io - MOJlyJIb pa3paboOTaH M CO3/IaH 10 3aJaHUI0, C HE3HAYNUTEIIbHBIMUA HETOYHOCTSIMHU, B
dbopme ecth ONIMOKH, BBOJ OCYIIECTBIICH, JAHHBIC MEPEIAHbl; CACIaH OTYET O BBIMTOJHECHHON
pabote paboTa cjaHa mpero1aBaTelio.

VY IOBICTBOPUTEIBHO - MOIYJb pa3pabOTaH YaCTHYHO WM HE COOTBETCTBYET 3aJaHHIO,
OmKMOKH CoJepKarcs B peanu3anud (GOpPMbI, BBOJAA, Iepelravye JaHHBIX, CJACJIaH OT4YEeT O
BEITIOJTHEHHOW paboTe paboTa caHa Mpeno1aBaTelo.

HeynoBneTBopuTebHO - paboTa He BBIITOJIHEHA.
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JlabopaTopnasi pa6ora Ne 21 Co3naHue ceTeBOro cepBepa M CeTeBOro KJINEHTa.

Heab: moiyyeHne MpakTUYECKOTO OIBITA CO3/IaHHS CETEBOIO CEpPBEpa M CETEBOrO KIMEHTA
cpencrBamu Node.js

Beinosinus patdory, Bel Oyaere:

ymembs:

- paboTaTh C MHCTPYMEHTAILHBIMU CPEICTBAMH 00pabOTKH HH(pOpMAIIHH;

- OCYILECTBISTH BHIOOP MOAEIM M CPEACTBA IOCTPOCHHS WH(POPMAIIMOHHOW CHUCTEMBI U
MIPOTPaMMHBIX CPE/ICTB;

- IPOEKTUPOBATH U pa3pabaThIBaTh CUCTEMY IO 33/IaHHBIM TPEOOBAHMSAM H CIIEHU(PHUKALIUIM;

MarepuanabHoe odecrneyeHue:

[Tepconanbublit kKomnbioTep, Visual Studio Code

3ananue:

1. PazpaboTtaTh airopuT™M U peaqu30BaTh IPOTPaMMbI CO3/IaHUS CETEBOTO cepBepa U

CETEeBOTO KIIMEHTA.

2. CocTaBuTh B 2JIEKTPOHHOM BHJI€ OTUYET O padoTe.

3. Cnatp BBHIIOJTHEHHYIO padoTy.

KpaTkue TeopeTnueckue cBeIeHHUs:

Node.js — ato cepBepHas miardpopma. OCHOBHAS 3aj1aua cepBepa — KaK MOKHO ObICTpee U
s dexTrBHEE 00pabATHIBATH 3aMPOCHL, MOCTYMAIOIINE OT KIIMEHTOB, B YACTHOCTH — OT Opay3epoB.

Memoowi

net.createServer ([options] [, connectionListener]) — Co3maer HoBbiii TCP-cepsep.
AprymeHT connectionListener aBTOMAaTHYeCKH YCTAHABJIMBACTCS Kak MPOCIYIIMBATEIb JUIS
coOBITHS «connectiony.

net.connect(options|[, connectionListener]) — Merox ®aOpuKu, KOTOPBIH BO3BpAIIacT HOBBIN
«net.Socket» 1 moKIIIOUAETCS K YKa3aHHOMY aJIpecy U TOPTY.

net.createConnection(options[, connectionListener]) — Merox @abpuku, KOTOPBIi
BO3BpallaeT HOBbIM «net.Socket» U MOAKIIIOYAETCS K YKa3aHHOMY aJpecy U MOpTY.
net.connect(port[, host][, connectListener]) — Co3maer TCP-coemuHeHne ¢ MOpPTOM Ha

xoctuHre. Ecin nmapamertp host onymen, npennonaraercs «localhost». [Tapamerp connectListener
Oyner mo0aBieH B KauyecTBE MPOCIYIIMBATENS s COObITHA «connect»y. D10 Meron dabpuku,
KOTOPBIN BO3BpalaetT HOBbIN «net.Sockety.

net.createConnection(port[, host][, connectListener]) — Co3znaer TCP-coeauHeHne ¢ mopToMm
Ha xoctuHre. Eciam mapamerp host onymen, mnpennonaraerca «localhosty. Ilapamerp
connectListener Oyznet mobaBieH B Ka4eCTBE MPOCIYIIHBATENS ISl COOBITHST «connect». ITo METO.
®abpuku, KOTOPBIH BO3BpalaeT HOBbIHM «net.Socket».

net.connect(path[, connectListener]) — Co3maer mnoaxmoueHne cokera Unix K MyTH.
[Tapametp connectListener Oyner n06aBieH B KauecTBE MPOCTYIIMBATENS Al COOBITUS «connecty.
Ot1o meton PabpuKu, KOTOPHIN BO3BpalaeT HOBBINA «net.Sockety.

net.createConnection (path [, connectListener]) — Co3maer noaxirouenue cokera Unix k
nytu. [lapamerp connectListener Oyaer no0OaBieH B KayecTBE MPOCIYIIMBATENS Ui COOBITHS
«connecty. Ito metoa Pabpuku, KOTOPHIN BO3BpallaeT HOBBIN «net.Sockety.

net.isIP(input) — TlIpoBepsiet, siBusiercss ym input IP-agpecom. Bosspammaer 0 st
HEJIOMYCTUMBIX CTPOK, 4 — st anpecos IP Bepcun 4 u 6 — s aapecos [P Bepcun 6.
net.isIPv4(input) — Bosspamaer true, ecnu input sBisercs [P-agpecom Bepcum 4, mHaue

BO3Bparaer false.
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net.islPv6(input) — Bospamaer true, eciau input siBisiercss [P-ampecom Bepcuu 6, nHaue
Bo3Bpammaercs false.

Knacc — net.Server

OTOT KJ1acc ucnoisp3yercs 1 cozganus TCP wim nokansHOro cepsepa.

Memoow

server.listen(port[, host][, backlog][, callback]) — Haumnaer npuHHMAaTh COEIUHCHHS Ha
yKa3zaHHOM nopTe u xocte. Ecnu mapamerp host onymieH, cepep OyaeT NpuHUMATh COEAUHEHHS,
HarnpaBieHHble Ha jro0oit IPv4-aapec (INADDR ANY). Ilpu 3HaueHnH mopTa paBHOM HYIIIO
HAa3HA4aeTCs CIy4alHbIN ITOPT.

server.listen(handle[, callback]) — 3amyckaer 0KaabHBIA CEpPBEp COKETOB, KOTOPBIM
MPOCITYIINBAET COSAMHEHUS 110 TaHHOMY ITyTH.

server.listen(options], callback]) — O6bekt handle Mmoxer OBITH 3aaH U Kak CepBEp, U Kak
coker (B oOoux ciydasx ¢ 0a3oBbIM anemeHTOM _handle) wim kak oOwekT {fd: <n>}. Dto
YKa3bIBa€T CepBepy MPUHUMATh COCAMHEHHUS IO YKAa3aHHOMY JIECKPUIITOPY, HO Ipearoyaraercs,
yro 3TO aAeckpuntop ¢aima wiam handle yxe mnpuBsizaH K TOPTY WIM JOMEHHOMY COKETY.
[IpocnymmBanue neckpuntopa ¢aitna He nojgaepxxuaercsa B Windows.

server.listen(options[, callback]) — Ilapamerpbl mopTa, XOcTa M O9KJIOrOB, a TaKXKe
JIOTIOJIHUTENbHAST (PYHKIMS OOpaTHOTO BBI30Ba BEAyT ce0s Tak JKe, KaKk M TpU BbHI30BE
server.listen(port, [host], [backlog], [callback]). AnbprepHaTHBHO, mapamerp MYTH MOXKET
UCIONIb30BaThCA AJis yka3zaHus coketa UNIX.

server.close([callback]) — 3axpsiBaeTcs, Korja BCe COCAMHCHHUS 3aBEPIIAIOTCS, U CEPBEP
BbLIaeT coObITHE ‘close’.

server.address() — BosBpaiiaet cBsi3aHHBII agipec, UMs CEMEICTBA aJpecoB U MOPT CepBepa,
KaK MX MPEIOCTaBIISET ONEpaIliOHHAs CUCTEMA.

server.unref() — Bsi3oB unref Ha cepBepe TMO3BOJISIET NPOTrpaMMe BBIWTH, €CIU 3TO
€IMHCTBEHHBII aKTUBHBIN cepBep B cucTeMe coObITHil. Ecnu cepBep yxke HE OYMINEH, TO HOBBII
BbI30B unref He OyeT uMeTh HUKaKkoro s dexra.

server.ref() — U B mpOTHBOMOJIOXHOCTH MPEIbIIYIIEMY METOLy, BbI30B ref Ha panee
OUHMIIEHHOM CEpBEpPEe HE MO3BOJUT MPOrPaMME BBIMTH, €CJIU 3TO €IMHCTBEHHBIM aKTUBHBIN CEpBEp
(moBeneHue o ymoadaHuto). Eciau cepBep cBsi3aH, TO BbI30B HOBBIH ref He OyAeT UMeTh HUKAKOTO
s dexra.

server.getConnections(callback) — AcHHXpOHHO TONy4aeT KOJUYECTBO MapaliebHbBIX
MOJIKJIIOUEHUN Ha cepBepe. PaboraeT, Korna cokersl oTHpaBisioTces Ha (opku. OOpaTHBIN BHI30B
JI0JKEH MPUHUMATh JIBa apr'yMeHTa err U count.

Coovimus

listening — 3amyckaercst, koraa cepBep ObLT YCTAaHOBIICH TTOCIE BbI30Ba server.listen.

connection — 3amyckaeTcs HpU CO3AaHUM HOBOro coeamHeHus. OObekT socket, 0OBEKT
connection JOCTyIHBI U1 00padoTynka coObITuit. Socket — 310 sK3eMIUIAp net.Socket.

close — 3amyckaercst mpu 3aKpbITHH cepBepa. OOpaTWTe BHUMaHHUE: €CIH COCIMHEHUS
CYIIECTBYIOT, 3TO COObITHE HEe OyJeT BBIAABATHCSA /O TEX IOp, MOKAa BCE COCNMHEHHs HE OynyT
3aBEpIIEHBI.

error — 3amyckaercs Npu BO3HMKHOBeHMH omMOKu. CoObitue ‘close’ OyaeT BbI3BIBATHCS
HETIOCPEJICTBEHHO MOCTIE ATOTO COOBITHS.

Knacc — net.Socket

OTOoT 00BEKT sBNseTCS aOCTpakTHBIM mpesacTtaBieHueM TCP wiM J1OKambHOTO COKETa.
net.Socket peanuzyer nyminekcHslii uaTepdeiic Stream. OHU MOTYT OBITH CO3/1aHBI TOJIB30BATEIEM
Y WCIIOJIB30BaThCA KakK KIMEHT (C momolisio connect()), WM OHM MOTYT OBITh co3gaHbl Node u
nepeanbl OJIb30BaTENI0 uepe3 coObITHE ‘connection’ cepBepa.

Coovimus

net.Socket siBIsieTCSI SMUTEPOM COOBITHI U 3aITyCKAET CIEAYIOIUE COOBITHS.
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lookup — 3amyckaercst mocie 00pabOTKM UMEHH XOCTa, HO 0 coenuHeHus. He mpumeHumo K
cokeram UNIX.

connect — 3amyckaercsi, KOTJja COSAMHCHUE COKETA YCIEIIHO YCTAaHOBIICHO.

data — 3amyckaercst MpU TONy4eHUH IaHHBIX. J[aHHBIC apryMeHTa MPEACTaBIIAIOT COOOi
Oydep unu crpoxy. KoaupoBka qaHHBIX ycTaHaBiIMBaeTcs ¢ moMoinbio socket.setEncoding().

end — Beimaercs, Koraa aApyroi KoHell cokera otmpasisiet makeT FIN.

timeout — 3amyckaercsi, eclM COKET NPOCTaWBAcT H3-3a HEAKTHMBHOCTH. Kcmonb3yercs
TOJILKO JUIsl YBEJOMJIEHUSI O TMpocTtoe cokeTa. [lonb3oBarens AOMKEH BPYYHYIO 3aKpBITh
COCJIMHEHHE.

drain — 3amyckaetcs, korga Oydep 3amucu ouuimaetcs. MoOXET HCIOIb30BATHCS IS
JIPOCCENBLHOM 3arpy3KHu.

error — 3amyckaercsi Mpu BO3HUKHOBEeHUU omMOku. CoObitue ‘close’ OyAeT BbI3bIBATHCA
HETOCPEICTBEHHO IOCJIE 3TOr0 COOBITHUS.

close — 3amyckaercss mociie MOJHOTO 3aKpPBITHS COKeTa. AprymeHT has error sBisieTcst
JIOTUYECKUM, YKA3BIBAIOIIUM, OBLI JIM COKET 3aKPBIT U3-32 OIIMOKH MePEIadH.

CaoiicTBa

net.Socket mpegocTaBiIsSeT MHOXKECTBO BaXHBIX CBOWCTB JUIsl JIy4llle  KOHTPOJIS
B3aMMO/ICUCTBHUS C COKETAMHU.

socket.bufferSize — D10 cBOICTBO OTOOpakaeT KOJMYECTBO CHMBOJIOB, KOTOPBIC B
HACTOSIIMI MOMEHT Oy(hepu3yIOTCs IS 3aIUCH.

socket.remoteAddress — CtpokoBoe nipesicTaBienue yiaainenHoro [P-agpeca. Hanpumep, «74
125.127.100» nmum «2001: 4860: a005 :: 68».

socket.remoteFamily — CtpokoBoe mpesicraBicHue yraajaeHHOro cemeiictBa IP-ampecos.
«IPv4» nnu «IPv6».

socket.remotePort — YwucioBoe npencrasieHue yaaineHHoro nmopra. Hanpumep, 80 mim 21.

socket.localAddress — CtpokoBoe mpejcTaBieHie JoKaibHOro IP-agpeca, Kk KOTOpOMY
MOJIKJIOYaeTcsl ynaneHHbl knueHt. Hanpumep, ecnu Bbl mpocnymmBaere «0.0.0.0», a kineHT
nojkiovaercs Kk «192.168.1.1», 3Hauenue oyzaer «192.168.1.1».

socket.localPort — YucnoBoe npencrasieHue JokanbHoro nopra. Hampumep, 80 wiu 21.

socket.bytesRead — KonruecTBO NpUHATHIX OalTOB.

socket.bytesWritten — KosruecTBO OTIIpaBICHHBIX OalWTOB.

Memoown
new net.Socket([options]) — Co3maeT HOBBII 0OBEKT COKETA.
socket.connect(port[, host][, connectListener]) — OTtkpbiBaeT COeTUHEHHE sl TAHHOTO

cokera. Ecnu 3amanbl port u host, To coker O0yner oTkpeIT kak coker TCP, ecnu host omyien,
npennonaraercs localhost. Eciu 3aman myTh, cCOkeT OyneT OTKpBIT Kak cokeT Unix i 3TOTO MyTH.

socket.connect(path[, connectListener]) — OTkpbiBaeT CoeAMHEHHUE IS JAHHOTO COKETA.
Ecmu 3amanbl port u host, To coker Oymer OTkphiT kak coker TCP, ecnu host omymieH,
npexanonaraetcs localhost. Ecnu 3aman myTh, cokeT OyneT OTKPHIT Kak cokeT Unix JJIst 5TOTO MyTH.

socket.setEncoding([encoding]) —  VYcraHoBiMBaeT KOIUPOBKY COKETa Kak  JUis
CUHTBIBAEMOTO TIOTOKA.

socket.write(data[, encoding][, callback]) — Ornpasnsier nanubie B coket. Bropoii mapametp
yKa3bIBae€T KOJMPOBKY B CiIydae, €CJAM 3TO CTPOYHBIC JAHHBIE — IO YMOJYAHHUIO HCITOJIB3YEeTCS
konupoBka UTFS.

socket.end([data][, encoding]) — HamonoBuHy 3aKpbIBaeT COKET, T. €. oTrnpasiseT makeT FIN.
Bo3Mo3kHO, 4TO cepBep OyIeT MpoA0IKATh OTIPABIIATH HEKOTOPBIC JTaHHBIC.

socket.destroy() — Oo6ecnieunBaeT, 4TOOBI B 3TOM COKETE HE COJEPIKAIOCH Olepanuii BBOa-
BBIBOJIa JaHHBIX. Heo0X01uMo TONBKO B CiTydae OmuOOK (OmmOKa MapcuHra uim nogo0Has).

socket.pause() — IlpuocTanaBauBaeT uTeHHE NaHHBIX. TO ecTh, coObITHs «data» He OymayT
3amyckarbes. Mcnomb3yercs s IpOCCeTUPOBaHUS 3arPy3KH.

socket.resume() — Bo300HOBIsIET YTEeHHKE MMOCITE BBI30Ba pause().
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socket.setTimeout (timeout [, callback]) — VYcranaBnmuBaer mis cokera pexum Timeout
mocJe timeout MUJUITMCEKYHT TIpocTosi cokera. [To ymomuanuio net.Socket He ycTaHaBiamBaeTcs Ha
Timeout.

socket.setNoDelay ([NODELAY]) — Ortkimtouaer anmroputm Nagle. ITo ymomuanuio TCP-
COCJIMHEHUS KCIOJIB3YIOT anroputM Nagle, OHM KOHIEHTPHPYIOT JaHHBIC IEpel OTIPABKOM.
3navenue true st noDelay HeMeUIEHHO OTKITIOYAeT IaHHBIC KAXK/IbIH pa3, KOTa BBI3bIBACTCSI

socket.write(). ITo ymomuanuto mis noDelay 3amano true.

socket.setKeepAlive ([enable] [, initialDelay]) — Bxirouaet/oTkarouaer GpyHkiuio keep-alive
U OIMOHAIBHO YCTAHOBJIMBACT 3aJIEPXKKY IO TOrO MOMEHTA, KaK K MPOCTAUBAIOLIEMY COKETY
OynmeT oTmpaBiieH TepBbIM 3ampoc keepalive. Jlns mapamerpa enable mo ymoi4aHUWIO 3aJaHO
3HavyeHue false.

socket.address () — Bo3Bpaiiaer cBsI3aHHBIH aapec, MMs CEMEHCTBA aJpecoB U MOPT COKETa,
KaK OHHU MPEJOCTABIIIOTCS ONEpPallMOHHON cUCTeMoi. Bo3Bpamaer 0ObEKT ¢ Tpemsi CBOWCTBaMH,
Harpumep { port: 12346, family: ‘IPv4’, address: *127.0.0.1" }.

socket.unref() — BpizoB unref B CcokeTe MO3BOJMT NPOrpaMMe BBIMTH, €CIH O3TO
CIMHCTBCHHBIM aKTHBHBIA COKET B CHUCTeME COObITHA. ECiIM COKEeT yXe OYMIIEH, TOr/ia HOBBIN
BbI30B unref He OKaKeT HUKAKOTO BIHSHHS.

socket.ref() — B mnporuBomonokuocts unref, Bbi3oB ref He MMO3BONMT Iporpamme
3aBEPUIUTBCS, €CJIM COKET OCTAeTCS CIUHCTBEHHBIM AaKTUBHBIM COKETOM (IIOBEICHHE I10
yMoir4aHuio). Ecii coker yxe cBsi3aH, TO HOBBIH BbI30B ref He OKa)KeT HUKAKOTO BIIUSTHHUSL.

IMopsaaok BbINOTHEHHS] PA0OTHI:
O3HaKOMHUTHCH C TCOPCTUUCCKHUM MaTCprUaAIOM.
Pa3paboTarh anroput™ u pearn3oBaTh MOAYJIb CO3/IaHHSI CETEBOTO CEpPBEpA.
Pa3paboTarh anropuT™ U peann3oBaTh MOAYJb CO3AAHUS CETEBOrO KIMEHTA.
OcymiecTBUTh B3aUMOJICHCTBHE MEXAY CEpBEPOM M KIMEHTOM Ha INpHUMEpe Ieperadu
JaHHBIX JJIA 3KCH€pTHOI>i CHUCTEMBI.
CocTaBuUTh B 2JIEKTPOHHOM BHUJIE OTYET O paboTe.
CnaTh BBIIIOJIHEHHYIO padoTy.

N =

oo

®opMma npeacTraBJIeHud pe3yabTara:
BrinonHeHHoe 3a/1aHKe, TEKCTOBBIH (aiiil, oTuer o padoTe.

Kpurtepun onenkn:

OTnnyHO - pa3paboTaHbl MOJIYJIM CEPBEPHON M KIMEHTCKOW 4acTH, OCYILECTBIEHA Mepeaaya
JAHHBIX; C/IeJIaH OTYET O BBINOJIHEHHOH paboTe; paboTa ciaHa MpernoaaBaTento.

Xopoiio - B mporecce pa3paboTKU MOAYJIEH CEepBEpHON M KIMEHTCKOW YacTH, TMepeaadu
JAHHBIX ObUTH OIIMOKH; C/IeIaH OTYET O BHIMOJIHEHHOH paboTe; paboTa c1aHa NpenoaaBaTenio.

Y 10BNETBOPUTENBHO - MOAYJIHM CEPBEPHONM M KIMEHTCKOW YacTH COJEp:KaT 3HAuUUTENbHbIE
omKOKM, HET MepeJaud MJaHHBIX ; CJeJaH OT4YEeT O BBINOJHEHHOW pabote; pabora caaHa
MpernoaBaTelio.

HeynosnerBopurenbHo - paboTa He BBIITOJTHEHA.
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