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Penien3enTsl: A.T.H., mpodeccop kadenpsl «HDOpMaIIMOHHBIE CUCTEMBI U 3aIIUTa
unpopmarun» Upl'YIIC Kpakosckwuii FO.M.

K.3.H., IOLIEHT Kadeaprl Oyxrantepckoro yuera u anainnza ®I'bOY BO Upkytckoro
['AY Bensm M.B.

benguxk H.B., IlonkoBckas M.H. VYuyeOHo-MeTOaMyeckoe MocoOHMe s
CaMOCTOATENbHOM paboOThl aCMUPAHTOB M0 JUCHHUIUIUHE «ABTOMAaTHU3AIUS
uH(MOPMAIITMOHHOTO  o0ecreyeHusi O0O0BEKTOB  HAKOHOMUKM». Hampapnenue
noarotoBku 09.06.01 MudopmaTtnka U BBIYUCIUTENbHAsT TeXHUKa (YpOBEHb
HIOJITOTOBKH KaJIpOB BhICIICH KBaIMuKaiuu). — Mosoaexusii: 3a-so MpkyTckwii
'AY, 2022.-112c.

VY4eOHO-MeTOIUYECKOE TI0COOME ISl  CaMOCTOSITENIbHOM paboThl aCHUpPAHTOB IO
JTUCLUIUIMHE «ABTOMAaTH3alUsl WHPOPMALMOHHOTO oObOecredyeHus OOBEKTOB HKOHOMHKH
MOJArOTOBJIEHO Ha Kadeape MHPOPMATHKHM W MaTeMaTH4ecKoro mojenupoBaHus WHcTuTyTa
HSKOHOMMKH, yOpaBleHMs U mnpuwiagHoil uHpopmatuku @OI'BOY BO  Hpkyrckoro
rOCy/IapCTBEHHOI'O0 arpapHoro yHuBepcuTera uMeHH A.A. EjXeBCKOro B COOTBETCTBUHM C
TpeboBaHusAMU DenepaabHOr0 TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa BBICIIETO
oOpa3oBanus. PexkoMmeHayercss A aCMpPaHTOB OYHOIO M 3a0YHOrO0 OOyuYeHHUs HampaBiICHUS
noarotoBkn 09.06.01 MupopmaTuka M BBIYMCIWTENbHAS TexXHHKa HHCTUTyTa SKOHOMHKH,
yIpaBiIeHUs U MPUKIAAHON MHPOpPMATUKHU. Y4eOHO-METOINYECKOEe OoCcoOHe BKIIIOUAeT B celsd
oO111e CBeICHUs 0 AUCHUIUIMHE (11eJb U 337a4, MECTO IUCHUILIUHBI B cTpyKType OII), TemaTuxy
ayJIUTOPHBIX 3aHATUHN, CAMOCTOATEIHLHOW PabOThl CTYJEHTOB U TpeOOBaHUS K €€ 0(hOpMIIEHUIO.
Kpome TOro, B mocobum mpHuBeaeHO y4eOHO-METOAMYECKOe OOecreyeHne IUCLUUIUIMHBL, B
KOTOPOM YKa3aHbl pAa3JIMYHblE HCTOYHUKHU, HEOOXOJUMBbIE Ui KAueCTBEHHO OCBOCHHS
JUCLUIUINHBI.

© benank H.B., ITonkosckas M. H.,
2022

© ®I'bOY BO Upkyrckuii ['AY,
2022
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BBEJAEHUE

Leabp  OCBOGHHMS  NUCUMUIUIMHBL  SIBIIIETCS. ~ M3YYEHUE  IIPUHLIUIOB
MPOCKTUPOBAHUS WH(DPOPMAIIMOHHBIX CHUCTEM, MPUHIIUIIOB CHUCTEMHOIO aHAJIN3a,
OPUHIIMIIOB TIOCTPOCHUS W YNpaBJIeHHUS HHPOPMAIMOHHBIM 00eCleueHueM,
COBPEMEHHBIMH IPOTPAMMHBIMHM CPEACTBAMHM ABTOMATH3ALMKU MPOEKTUPOBAHMS,
UCIOJB3YEMbIMM  TPU  IOCTAHOBKE W pEUICHWM  HAy4YHbIX  3aJad
MEKIMCLUIUIMHAPHOTO XapaKTepa.

OcHOBHbIE 3a1a4M OCBOCHUSI TUCITUTLIINHBI:

- U3y4YCHUE NPUHIMUIIOB Pa3pabOTKH MPOrpaMMHOIO OOECIeUEHUs] CPEJICTB
BBIYMCIIUTEIbHON TEXHUKUM M aBTOMAaTHU3UPOBAHHBIX CUCTEM, MPUMEHUTEIBHO K
BUIy mnpodeccuoHanbHOM (pa3paboTka KOMILUIEKCAa MeEp MO OXpaHe HeAp U
OKpYXaIOIlel CpeJibl) U MeIarornuecKoi AesITENbHOCTH.

- MPOEKTUPOBAHUE MATEMATUYECKOT0, MHGOPMAITMOHHOTO U MPOTPAMMHOTO
oOecrieueHUsT aBTOMATU3UPOBAHHBIX  WH(DPOPMAIIMOHHBIX, BBIUUCIUTEIIBHBIX,
NPOEKTUPYIOIIUX W YOPaBISAIOMIMX  CHCTEM  MpPU  PEIIEHUWH  3a/]ad
MEXIMCIUIUIMHAPHOTO XapaKTepa,;

- aHAJIN3 TEXHOJIOTHH Pa3pabOTKU MPOrPaMMHBIX ITPOTYKTOB JIJIs 0OBHEKTOB, O
BUJTY TPO(hEeCCHOHANBLHOM AeSTEIHPHOCTH, CBSI3aHHOM € pa3pabO0TKOM KOMIUIEKCa Mep
M0 OXPAaHE HEJIP U OKPYKAIOLIEH Cpeibl.

Pe3ynpTaToM OCBOEHUS JMCHMIUIUHBI «ABTOMAaTH3aIUsl UHGOPMAIIMOHHOTO
oOecrieyeHus: OOBEKTOB SKOHOMMKH» SIBIIIETCS OBJIAJICHHE AacCHUpaHTaMH IO
HarpasieHuto noarotoBku 09.06.01 Mudopmarrka U BbIUUCIUTENbHAS TEXHHUKA
CJIEIYIONTUX BUAOB MPOGECCHOHATBHON e TETHHOCTH:

- TpenojaBaTeNbcKas AESATENbHOCTh MO 00pa3oBaTeIbHBIM pOrpamMmam
BBICIIIETO OOpa30BaHMUS;

- Hay4HO-UCCJIEIOBATENbCKAs NIEATEILHOCTh B 00acTh (hYHKIIMOHUPOBAHUS
BBIYMCIIUTEIBHBIX MAaIllMH, KOMIUIEKCOB, KOMIIBIOTEPHBIX CETEH, CO3HaHus
DJIEMEHTOB M YCTPOWCTB BBIUMCIUTEIHHOW TEXHUKH HA HOBBIX (U3UYECKUX H

TEXHUYECKUX TPUHIIMIIAX, METOJOB OOpaOOTKM W HAKOIUICHHsS WH(OpMaIuu,
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aJIrOPUTMOB, TPOTPaMM, S3bIKOB MPOTPAMMHUPOBAHUS W YEJIOBEKO-MAIIMHHBIX
uHTepEercoB, pa3pabOTKH HOBBIX MATEMAaTUYECKUX METOJIOB U CPEICTB MO IICPIKKU
WHTEJUIEKTYalbHON 00pabOTKH JaHHBIX, pa3pabOTKu HWHOOPMAIMOHHBIX H
aBTOMATH3UPOBAHHBIX CUCTEM IMPOEKTHUPOBAHUS U YIPABICHUS B MPUIOKEHUH K

Pa3INYHbIM IIPCAMCTHBIM 001acTIM.



1. COBPEMEHHBIE TEXHOJIOT'MU PASPABOTKH
ITPOT'PAMMHBIX ITPOAYKTOB

[Tpo6nemsr co3nanus [10 caenyror u3 ero coiict. Emie B 1975 r. ®penepuk
Bbpykc, npoaHanu3upoBaB CBOM YHUKaJIbHBIA 10 TEM BPEMEHAM OIIBIT PyKOBOJICTBA
KPYITHEHIIIUM TIPOEKTOM pa3paboTKu orepannoHHOR cucteMbl OS/360, ompenenmn
nepeyeHb  HeoTbemsieMbIX cBoMcTB  [1O:  ClIOXHOCTB, COIVIACOBAaHHOCT,
U3MEHAEMOCTh W He3puMoCcTh [bpykc-99]. Uto ke KacaeTcsi COBPEMEHHBIX
KpynHoMaciITabHbIX TpoekToB [IO, TO OHM XapakTepu3yrTcCs, KaK MpaBuio,
CJIEYIOIUMU OCOOCHHOCTSIMU.

XapaKkTepuCTUKH 00BEKTa BHEPEHUS:

* CTPYKTYpHasi CJIO)KHOCTh (MHOTOYpOBHEBasl Hepapxuyeckas CTPyKTypa
OpraHu3alii) U TEPPUTOpUAIbHAs PACIPEICICHHOCTD;

* QyHKIIMOHANIbHASI CJIOKHOCTh (MHOTOYpOBHEBasi uepapxusi U OOJbIIOE
KOJIMYECTBO (PDYHKLMMH, BBIMOIHIEMBIX OpraHU3allMei; CIIO0KHbBIE B3aUMOCBSI3U
MEXy HUMH);

* uH(QOpPMAIMOHHAsT CIOKHOCTh (0OJBIIOE KOJIMYECTBO HMCTOYHUKOB U
norpedbureneil uHpopmanuu (MUHUCTEPCTBA M BEIOMCTBA, MECTHBIE OpIaHbl
BJIACTH, OpraHU3ALMM-TIAPTHEPHI), pa3HooOpa3zHble (opmbl ©  (GoOpMaThl
MpeACTaBICHUs] UHPOPMALMM, CIOKHAsI WH(POPMALMOHHAs MOJENb OOBEKTa —
00JbII0e KOJMYECTBO MH(POPMALMOHHBIX CYHIHOCTEH M CIIOKHBIE B3aUMOCBSI3U
MEXTy HUMH), CII0’KHAsI TEXHOJIOTHSI MPOXOKIECHUS TOKYMEHTOB;

* CJIOKHAsI IMHAMUKa MOBEIEHUs, 00yCIOBJICHHAs BBICOKON M3MEHUYMBOCTHIO
BHEIIHEW cpenpl (M3MEHEHHS B 3aKOHOJATENbHBIX M HOPMATHBHBIX aKTaXx,
HECTaOUITBPHOCTh SKOHOMHKHU W TIOJMTHKH) W BHYTPEHHEH cpenbl (CTPYKTypHBIC
peopranu3ainu, TeKy4ecTb KaJapoB).

TexHruecKue XapakTepucTUKH NpoekToB co3nanus [10:

* pa3MyHasl CTENEHb YHU(PHUIIMPOBAHHOCTU MPOEKTHBIX PEIICHUN B paMKax

OIHOI'O IIPOCKTA,



* BBICOKAsI TEXHUYECKAs CIIOXKHOCTh, ONpeesieMasl HAIMYUEM COBOKYITHOCTH
TECHO B3aMMOJCHCTBYIOUIMX KOMIIOHEHTOB (IIOACHCTEM), HUMEIOIIUX CBOU
JIOKaJbHBIC 3a7a4M U LeTu (PYHKIIMOHUPOBAHUSA (TPAH3AKIMOHHBIX MPHUIOKEHUH,
NPEIBbSIBISIONINX TOBBIIICHHBIE TPeOOBaHMUS K HAJEKHOCTH, OE30MACHOCTH U
MPOU3BOJAUTEIILHOCTH, U TMPWIOKEHUNW aHAIUTUYECKOW 00paboTKu (cucrteM
NOJUICP)KKH  MPUHATUSA PEUICHUM), HCIOJIB3YIOIIUX HEPEerIIaMEHTHPOBAHHBIC
3aMmpoChkI K TaHHBIM OOJIBITIOTO 00BhEMa);

® OTCYyTCTBHE  TOJIHBIX  AHAJIOTOB,  OTPAHMYMBAIOIIEE  BO3MOKHOCTH
WCITOJIP30BAHUS KaKUX-THOO THIOBBIX MPOCKTHBIX PEIMICHWH U TMPUKIATHBIX
CUCTEM, BBICOKas J0Ji1 BHOBb pazpadarsiBaemoro [10;

* OOJIBIIIOE KOJIMYECTBO U BBICOKAS CTOMMOCTh YHACIIEAOBAHHBIX MIPHUIIOKCHU N
(cymectBytonero npukiagHoro I10), QyHKIHOHUPYIOMIUX B Pa3IMUYHON cpelie
(mepcoHanbHbIE KOMIBIOTEPHI, MUHUKOMIIBIOTEPHI, MIUHGPEHMBI ), HEOOXOIUMOCTh
WHTErPalliy YHACJIEIOBAHHBIX U BHOBb pa3padaThIBAEMbIX MPUIOKEHU;

* 0OJIPLIIOE KOJIMYECTBO JIOKATBHBIX OOBEKTOB BHEIPEHHS, TEPPUTOPUATHLHO
pacnpeneneHHass W HeomHoponHas cpena  pynkmumonupoBanus  (CYB/],
OIepallMOHHBIE CUCTEMBI, alllIapaTHbIE TIATPOPMBI);

* OOJIBIIIOE KOJMYECTBO BHEIIHUX B3aUMOJICHCTBYIOIIMX CHUCTEM Pa3TUYHBIX
OpraHuzaiii ¢ pasnuyHbiME (opMaTamMu oOMeHa wuHMopMarmeit (Hamoropas
cinyx0a, HanoroBas mnohuuusa, loccranmapt, I'ockomcrtaT, MUHHUCTEPCTBO

dbunancos, MBJI, MecTHast aqMUHUCTPALIHS).

OpraHu3alMoOHHbIE XapaKTEPUCTUKH NPOEKTOB co3aanus [10:

*paznuuyHble  (QOpPMBI  OpraHu3allid U YOPABJICHUS  MPOEKTOM:
LEHTPAJIN30BaHHO yIpasisiemast pa3palboTka TUPAKUPYEMOTO I10,
HKCIIEPUMEHTAIbHbIE MUJIOTHBIE MPOCKTHI, MHUIIUATUBHBIC Pa3pabOTKH, IPOEKTHI C
y4yacTHEM KaK COOCTBEHHBIX pa3pabOTUYMKOB, TaK M CTOPOHHMX KOMIIAHUU Ha
KOHTPaKTHOM OCHOBE;

* 00JIPLIOE KOJIMYECTBO YYACTHUKOB MPOEKTA KaK CO CTOPOHBI 3aKA3YMKOB (C

Pa3HOPOJHBIMU TPeOOBaHMSIMH), TaK U CO CTOPOHBI pa3zpaboTunkoB (Oonee 100
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YEJIOBEK), pa300IEHHOCTh U PA3HOPOIHOCTh OTAEIBHBIX TPYII Pa3pabOTINKOB 11O
YPOBHIO KBaJTM(DUKAITUH, CIIOKUBIITUMCST TPATUIIASM W OTBITY MCIIOJB30BaHUS TEX
WM UHBIX HHCTPYMEHTAJIbHBIX CPEJICTB;

* 3HAUUTENIbHAS JUIUTEIBHOCTh >KM3HEHHOTO IMKJIA CUCTEMbI, B TOM YHCIIE
3HAUWTEIbHAS BPEMEHHAs! MPOTSKEHHOCTh MTPOEKTa, 00YCIOBICHHAs MaclITabamu
OpraHu3alluy-3aKa3urKa, pa3jMYHOW CTENEHbI0O TOTOBHOCTH OTHAENBHBIX €€
nozpasneneHuit kK BHeapenuto [10 u HecTaOMIBHOCTHI0 (PHHAHCHPOBAHUS TTPOCKTA,;

* BLICOKHE TpeOOBaHUSI CO CTOPOHBI 3aKa34MKa K YPOBHIO TEXHOJIOTHYECKOMH
3peNIOCTU OpraHu3aIui-pa3padoTIMKOB (HATMYKE CepTU(PUKALIMN B COOTBETCTBUU C
MEKTyHAPOIHBIMU M OT€UECTBEHHBIMU CTaHIAPTAMM).

B xonue 60-x rogoB nponuioro Beka B CIIIA OGbut0 OTMEUEHO SIBICHUE IO
Ha3BaHueM «software crisis» (kpusuc I10). 3T0 BeIpakanock B TOM, YTO OOJIbIIINE
MPOEKTHI CTAJIM BBIMOJIHATHCA C OTCTaBaHUEM OT TpaduKa WIM C MPEBLIIICHHEM
CMEThl  PacXO/IOB, pa3pabOTaHHBIM MPOAYKT He obnagan TpeOyeMbIMU
(YHKIIMOHATBLHBIMU BO3MOXHOCTSIMH, TPOU3BOJUTEILHOCTh €ro OblIa HHU3Ka,
KauecTBO  TOJIy4aeMOro MpOTPaMMHOTO  oOeclieueHuss He  YCTpPaumBalo
oTpeOUTENeH.

AHaTUTUYECKUE HUCCIIENOBAHUS U 0030pbI, BBHINOIHSIEMBIE B TEUEHHUE Ppsilia
MOCJICTHUX JIET BEAYIIMMHU 3apyOS)KHBIMU aHATMTUKAMHU, TTIOKA3bIBAJIA HE CIUIITKOM
OOHAIe)KUBAIOIINE pPe3yJabTaThl. Tak, HampuMmep, pe3yJabTaThl HCCIEI0BaHUM,
BBIMOJIHEHHBIX B 1995 roay xommanmern  Standish  Group, kotopas
npoaHaau3upoBaia padboTy 364 aMepUKaHCKUX KOPHOPALMN U UTOTU BHITIOJTHEHUS
0oJiee 23 ThICSY MPOEKTOB, CBSI3aHHBIX C pa3paboTkoii [10, BEITIISI SN CIEAYONTUM
obpazom:

* TonbKO 16,2% 3aBeplIMIINCh B CPOK, HE IPEBBICUIIN 3aIUIAHUPOBAHHBIN
OIO/IKET U pealn30Baju Bce TpedyeMble (PyHKIMN U BO3MOKHOCTH;

*52,7% TpPOEKTOB 3aBEPUIWINCh C OMO3JAHUEM, PACXOJbl MPEBHICUIH
3aIJIaHUPOBAHHBIN OIOKET, TpeOyemble PYHKIIMU He ObUTH PeaTu30BaHbI B TOJIHOM
00BeEME;

* 31,1% npoeKTOB ObLIM aHHYJIMPOBAHBI J10 3aBEPIICHUS;
8



* I ABYX TOCJEIHUX KaTerOpuid MPOEKTOB OIOMKET CPEAHEro MPOEKTa
OKa3aJICs MPEBBILICHHBIM Ha 89%, a cpok BhINOJHEHUS — Ha 122%.

B 1998 romy mpoleHTHOE COOTHOIIEHHE TpeX IEepPEUHCICHHBIX KaTeropuii
MPOEKTOB JIMIIh HEMHOTO HM3MEHWJIOCHh B JIYUIIyI0 CTOpPOHY (26%, 46% u 28%
COOTBETCTBEHHO).

B mocnegHue roApl TNPOLEHTHOE COOTHOIIGHHE TpPEX MEepPEUHCICHHBIX
KaTeropuil MPOEKTOB TaK)Ke HE3HAUYUTEIbHO HM3MEHSETCS B JIYULIYIO CTOPOHY,
OJIHAKO, IO OLIEHKaM BEYLIUX aHAJIUTUKOB, 3TO MPOUCXOAUT B OCHOBHOM 3a CYET
CHIDKEHHs MaciiTaba BBIMONHIEMBIX MPOEKTOB, a HE 3a CYET MOBBIIICHHUS
YIPaBISIEMOCTH U Ka4eCTBa MPOCKTUPOBAHHS.

B d4ncne npuynMH BO3MOXHBIX HEyAad, MO MHEHHMIO pa3pabOTUYMKOB,
(burypupymor:

* HeueTKasl U HenoJiHas popMyupoBka TpedoBanuii k [10;

* HEIOCTATOYHOE BOBJICUEHUE MOJIb30BaTENEH B pabOTy Hall IPOEKTOM;

* OTCYTCTBHE HEOOXOIMMBIX PECYPCOB;

* HEYJIOBJIETBOPUTEIbHOE  IJIAHUPOBAHUE U  OTCYTCTBHE TI'PaMOTHOIO
yIPaBICHUS MPOCKTOM;

* yacTOC M3MEHEHHE TPeOOBaHUM U crielPpUKaIHiA;

* HOBM3HA U HECOBEPILIEHCTBO UCIOJIb3YEMOM TEXHOJIOTHH;

* HEIOCTAaTOYHAs! MOAIEP>KKa CO CTOPOHBI BBICIIETO PYKOBOJICTBA,;

* HEJIOCTAaTOYHO BbICOKAas KBaJu(UKalusg pa3pabOTUMKOB, OTCYTCTBUE
HEOO0XOIUMOTr0 OMbITA.

OObeKkTUBHAS MOTPEOHOCTh KOHTPOJIUPOBATh MPOLECC Pa3pabOTKU CIOMKHBIX
cucrem 110, mporHo3upoBath U rapaHTUPOBATh CTOMMOCTH pa3pabOTKH, CPOKHU U
KayecTBO pe3yNbTaTOB TMpHBeNa B KOHIE 60-X TroJOB MPOIUIOTO BeKa K
HEOOXOMMOCTH MEepexo/ia OT KyCTapHBIX K UHIYCTPHAIBHBIM CIIOCO0aM CO3aHMsl
[1O u nosiBIEHUIO COBOKYIMHOCTH MHKEHEPHBIX METOJIOB U cpencTB cozpanus 10,
OOBbEIUHEHHBIX OOLIMM Ha3BaHHEM «IporpaMMHas UHKeHepus» (software
engineering). B ocHOBE pOrpaMMHOM HHXEHEPUH JISXKHUT OJTHA (QyHIaAMEHTAIbHAS

upes: npoektuposanue [1O sBasieTcss GopManbHBIM MPOLIECCOM, KOTOPBIA MOXKHO
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U3y4aTh U COBEPIICHCTBOBaTh. OCBOCHUE U MPABUIHLHOE MPUMEHEHHE METOJOB U
cpeactB co3gaHus [1O TMO3BOJISIET TMOBBICUTH €0 KayecTBO, OOECHEUYUTh
YIOPaBISIEMOCTD Ipoliecca npoekTupoBanus [10 U yBeIMYUTH CPOK €ro KU3HH.

B To ’xe Bpems, MONBITKH 4Ype3MepHON (opMaIu3alii MpoIecca, a TaKKe
OpsIMOTO 3aUMCTBOBAaHMSI MJEH M METOJIOB M3 JPYTUX 00JacTel WHKEHEepHOU
NeSATEIbHOCTH (CTPOUTENBCTBA, NPOM3BOJCTBA) MPHUBEIU K PSy CEPbE3HBIX
npobnem. Ilocme faByX JecATUNIETHN HAMpacHBIX OXXKHIAHWKA  TIOBBIICHUS
MPOJYKTUBHOCTU MporeccoB co3nanus [10, Bo3maraeMblx Ha HOBBIE METONBI U
TEXHOJIOTHH, CICNHATUCTHl B wHAycTpuu [IO mpummm K TOHWMAaHHWIO, YTO
dbyHIaMeHTallbHasl pobsieMa B 3TOM 001acTu — HECHOCOOHOCTh 3(()EKTUBHOTO
yIPaBJICHUS MPOEKTaMu CO3aHMs [10. HeBo3moxxHO JOCTUYb
YIOBIIETBOPUTEIBHBIX PE3YJbTaTOB OT MPUMEHEHHUS JIaX€ CaMbIX COBEPIICHHBIX
TEXHOJIOTUI U UHCTPYMEHTAIBHBIX CPEJICTB, €CITU OHU MPUMEHSIOTCS OECCUCTEMHO,
pa3paboTUMKK HEe 00J1a/1al0T HEOOX0IUMOM KBaTM(UKaIMen Uit padoThl C HUMU, U
caM TIPOSKT BBIMTONHICTCS WM YIPABJISAETCS XAOTHYECKU, B PEKUME «TYIICHUS
noxkapay. beccuctemuoe npumenenue texuonoruii cozganus 110 (TC [10), B cBoro
ouepeqb, MOPOXKAAECT Pa30yapOBAHUE B HCIONB3YyEMBIX METOJaX W CPEICTBaX
(aHayM3 MHEHUH Pa3pabOTUYMKOB MOKA3BIBAET, UTO Cper (DAKTOPOB, BIUSIOMIUX HA
s dextuBHOCTH co3aanus [10, ucnonb3yemMbpiM METOAaM U CPEJCTBAM MPUIACTCS
ropasJ/io MEHbIIIEe 3HaUYCHUE, YeM KBATM(PUKALIMK U ONBITY pa3padoTunkoB). Eciu B
TaKUX YCJIOBHSX OTIEIbHBIC MPOEKTHI 3aBEPIIAIOTCS YCIEIIHO, TO 3TOT yCHex
JIOCTUTAETCS 33 CUET TePOUIECKUX YCHIHH (h)aHaATUIHO HACTPOSHHOTO KOJUIEKTHBA
paspabotunkoB. [locTosiHHOE MOBBINIIEHUE KauecTBa cozaaBaemoro [10 u cHmkeHmne
€ro CTOMMOCTH MOXET OBIThb OOECTIEUYECHO TOJIBKO TMPU YCIOBUM JTOCTHKCHHSI
OpraHu3aImei He0OXOAMMON TEXHOIOTHIECKON 3PEIOCTH, CO3AaHIH Y (HEKTUBHON
nHMPaCcTPYKTYpHI Kak B chepe pazpadotku [10, Tak u B ynpaBienun npoekramu. B
coorBeTcTBUH ¢ Mojensio SEI CMM (Capability Maturity Model), B xopomio
MOJATOTOBJICHHOM (3peJioi) opraHu3aluu IMepcoHan oO0JagaeT TEXHOJIOTHEH u
MHCTPYMEHTApUEM OIICHKH KauecTBa mpoieccoB co3fanus [10 Ha mpoTsmxkeHuun

BCCI'0 ) KU3HCHHOI'O IMUKJIa I1IO u Ha YPOBHE BCEH opraHmu3aluu.
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OpHa U3 IPUYMH PACHPOCTPAHEHHOCTH «XaOTUYECKOTO» MPOLECCA CO3AAHMS
[1O — cTpemiieHrne COKOHOMUTH Ha CTauu pa3padOTKH, HE 3aTpadynBasi BPEMEHH U
CpellCTB Ha 0OydeHHe pa3pabOTUYUKOB M BHEJPEHUE TEXHOJOTUYECKOTO IMpoliecca
cosganuss I[1O. DOTm 3arpaThl [0 HEAABHEIO BpPEMEHH OBLUIM JOBOJBHO
3HAYUTEIBHBIMU M COCTABIJISUIM, MO Pa3IMYHBIM OlleHKaM (B wyacTHocTH, Gartner
Group), 6onee $100 Thic. U OKOJIO Tpex JeT Ha BHeapenue pazsutoit TC 10O,
OXBaThIBAaIOIICH OOJNBIIMHCTBO TMPOIECCOB JKM3HeHHOro nwukina [IO, B
MHOTOUYHCIIEHHON KoMaH i€ pa3paboTuukoB (10 100 ven.). [IpyunHa — B «Ts3KECTH»
TEXHOJIOTUYECKHX TIpoueccoB. «Tspkenpli» mnpouecc o0JalaeT CleayoluMu
OCOOEHHOCTSIMHU:

* HEOOXOAUMOCTh JOKYMEHTHPOBATh KaXK/10€ IeHCTBUE pa3pabOTUMKOB,;

* MHO’KECTBO pabO4YuX MPOAYKTOB (B NEPBYIO OYepelb — JOKYMEHTOB),
CO3/1aBaEMbIX B OIOPOKpaTHUECKOi aTMocdepe;

* OTCYTCTBHE TMOKOCTH;

* JIETEPMHUHUPOBAHHOCTh  (JIOJITOCPOYHOE  JETANIbHOE IUIAHUPOBAHUE U
IIPENICKAa3yEMOCTh BCEX BHJIOB JCATEIBHOCTH, a TaKXKe pacnpeleicHue
YEeJIOBEYECKUX PECYpPCOB Ha JJIUTENIbHBIN CPOK, OXBATHIBAIOIIMI OOJBIIYIO YacTh
IIPOEKTA.

AJBTEPHATUBOM «TSHKEJIOMY» TPOLECCY SIBIACTCS aJanTHBHBINA (THOKuUiA)
Ipoliecc, OCHOBaHHBIA Ha MPHUHIMMIAX «OblcTpoil pa3padoTku 110», MHTEHCHUBHO

pa3BHUBACMBIX B ITOCJIICAHCC ACCATUIICTHC.

CoBpemMeHHbIE TEHACHIIUU B IPOrPAMMHOM HHKEHEPHH

B mnawane 2001 roma Beka psjx BEOyIIUX CHCHUAINCTOB B 00JacTH
nporpammHoi urxkenepuu (Anucrep Kobepn, Maptun ®aynep, [xum Xalicmur,
Kent Bek u apyrue) chopmupoanu rpymmy moja Hazsanuem Agile Alliance. Ciioso
agile (OBICTpBIA, JOBKHI, CTPEMHUTEIBHBIH) OTpaXKaJio B IEJIOM HX MOIXOA K
pa3pabotke IIO, ocHOBaHHBIH Ha OOraTOM ONBITE Y4YacTHs B Pa3sHOOOpa3HBIX

IIPpOCKTax B TCUYCHHUC MHOIUX JICT. OTO0T noaxoa I104 Ha3BaHHCM ((BBICTpaSI
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paszpabotka I10» (Agile software development) [KoGepn-02-1] 6asupyercs Ha
YeThIpeX HaesX, CHOPMYIUPOBAHHBIX MMHU B JOKyMeHTe «Manudect ObICTpoid
paspabotku [1O» (Agile Alliance's Manifesto) u 3aKkiro4aronuxcs B CIEAYIOMIEM:

* UHIWBUYYMBI i B3aUMOJICHCTBUS MEKy HUMH IICHSTCS BBIIIE TIPOIIECCOB U
WHCTPYMEHTOB;

* pabotatoiee [10 neHuTes Boile BCeoObeMITIONIEH TOKYMEHTAIUY;

* COTPYHMYECTBO C 3aKa3UYWKaMH IICHUTCS BBINIE (DOPMATBHBIX JOTOBOPOB;

* pearupoBaHUE HA U3MEHEHMUSI [ICHUTCS BBIIIE CTPOTOTO CJIEIOBAHUS TIJIaHYy.

[Ipu TakoM mOAXO/1€ TEXHOJIOTHS 3aHUMAET B mpoiiecce co3ganus [10 Bnosne
onpeneneHHoe Mecro. Ona  moBblaer  3(QQPEKTUBHOCTH  JAEATEILHOCTH
Pa3pabOTUMKOB MPY HATUYUU JTIOOBIX U3 CIEAYIOIIMX YETHIPEX YCIOBHUM:

* KOTJIa OHA TIO3BOJISET JIFOJIIM JIETYe BBIPA3UTh CBOU MBICIIH;

* KOT'/Ia OHA BBITIOJHSET 3314, HEBBIMIOJIHUMBIE BPYUHYIO;

® KOIJIa OHa aBTOMATU3UPYET YTOMUTEIBHBIE W TIOJIBEP)KEHHBIE OIIMOKaM
JICUCTBUS,

* KOor/1a OHa obJieryaet o0IeHne MeXIy JTHOIbMU;

TexHonmorus HE MOJDKHA JEWCTBOBATh NPOTHUB XapakTepa KyJIbTYPHBIX
[IEHHOCTEH ¥ MO3HaBaTEIbHOM CIIOCOOHOCTH YeNIOBEKa.

[Ipu 5TOM cremyeT 4YeTKO MOHWMATh: MPU BCEX JOCTOMHCTBAX OBICTPOM
pa3paboTku [1O 3TOT moaxo01 HE ABISETCS YHUBEPCATBHBIM M IPUMEHUM TOJIBKO B
MPOEKTaX OMPEACIICHHOTO Kiacca. JJis XapakTepuCTUKU TaKuX MPOEKTOB AJHCTEp
KobOepn BBen paBa mnapamMerpa — KPUTHYHOCTH U Maciutad. KpuTuuHOCTH
OTIpeICISICTCS TTOCIIEICTBUAMU, BbI3bIBaeMbIMU nedektamu B [1O, ee ypoBeHb
MOKET UMETh OJTHO U3 YEThIPEeX 3HAUYCHUN:

* C — nedexThl BBI3BIBAIOT MTOTEPIO YI00CTBA;

* D — nedeKThI BBI3BIBAIOT MMOTEPIO BO3MECTUMBIX CPEICTB (MaTepUATBHBIX WU
(VHAHCOBBIX);

* E — nedekThl BBI3BIBAIOT MOTEPIO HEBO3MECTUMBIX CPEJICTB;

* L — nedexThl CO31a0T YyIpo3y YEI0BEUECKON KU3HH.
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Macmtab omnpenenserca KOJWYECTBOM pPa3zpabOTUMKOB, Y4YacTBYIOLIUMX B
MIPOEKTE:

* ot 1 10 6 YeIoBeK — MaJIbIi MacIITao;

* 0T 6 10 20 YyenoBek — cpeAHUN MaciTao;

* cBbIlIe 20 yenoBek — O0JIBIION MacTal.

[To onrenke Kobepna, 6picTpas pazpadoTka [1O nprumMeHnMa TOJIBKO B MPOEKTAX
MaJoro W cpeaHero macmraba ¢ Huszkod kputudHocthio (C wimm D). OGmme
MPUHITUIIBI OIIEHKHU TEXHOJIOTHM B TAKUX MPOEKTAX 3aKJIFOYAIOTCS B CIIEAYIOMIEM:

* UHTEPAKTUBHOE OOIIEHUE JIMIIOM K JIUIY — 3TO CaMbIil JEeIIEBbIA U OBICTPBIN
crioco6 oOMeHa uHdpopmaIuei;

* U30BITOYHASL «TSHKECThY TEXHOJIOTUH CTOUT JI0POTO0;

*0ojlee MHOTOYMCIICHHBIE KOMaHAbl TpeOyrT 0oliee «TSDKENbIX» U
(dbopMalIbHBIX TEXHOJIOTHH;

*0onpmiasi  opMaIbHOCTH  MOAXOAMUT JJIE TMPOEKTOB €  OOJbIIeH
KPUTUYHOCTHIO;

* BO3pacTaHue oOpaTHOM CBSI3U U KOMMYHHUKAIIUM COKpAIIaeT MOTpeOHOCTh B
MIPOMEKYTOUYHBIX U KOHCUHBIX MTPOTYKTaX;

* IUCIUIUIMHA, YMEHHE W  TOHMMaHHWE  TPOTHUBOCTOST  MpOIIECCy,
(bopMaIbHOCTH U TOKYMEHTUPOBAHUIO;

*totepss P(HEKTUBHOCTH B HEKPUTHUUYECKUX BHJIAX JCSITEIBHOCTH BIIOJHE
JOIyCTUMA.

OmuuM W3 HamOoJiee M3BECTHBIX MPUMEPOB MPAKTUUYECKON peanu3aiuu
noaxonaa ObICTpOI pa3paboTKu [10 SABIISIETCS «IKCTpeMaIbHOe
nporpammupoBanne» (Extreme Programming — XP) [Kobepu-02-1]. OToT meTon
npeaHa3HavyeH Il HeOOJbIINX KOMITAKTHBIX KOMaH], HAIICJICHHBIX Ha MOJy4eHUE
KaK MOXXHO 0oJiee BBICOKOTO KadecTBa W MPOIYKTUBHOCTH, W JOCTUTAECT ITOTO
MOCPEJICTBOM  HACHIINICHHOW, He(popMaIbHOM KOMMYHHUKAIMM, TPUIAHUS Ha
NEPCOHAILHOM YPOBHE OCOOOr0 3HAYEHUS YMEHHMIO W HaBBbIKaM, JUCHUIUIMHE U

NOHUMAaHHUIO, CBO/ISI K MUHUMYMY BCE MTPOMEXYTOUHbIE paOOYNe MPOTYKTHI.
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MeTtoan4yeckue OCHOBEBI TexHoJioTui co3panuda 11O

BusyanbHoe Moae1MpoBaHue

[Tox moaenbio [1O B o01iem ciydae noHuMaeTcsi popMaIn30BaHHOE ONTUCAHUE
cuctemsl 110 Ha onpeneneHHOM ypoBHe a0cTpakiuu. Kaxknas Mmoens onpenensier
KOHKPETHBIN AaCTeKT CHCTEMBbI, HWCIOJb3yeT HaOOp amarpaMM H JOKYMEHTOB
3aJlaHHOTO (popMaTra, a TakKe OTpakaeT TOYKY 3pPEHUS U SBISETCA OOBEKTOM
JEATEIIBHOCTH PA3JIMYHBIX JIIOJIEM C KOHKPETHBIMHU HWHTEpPECaMH, POJSMHU WIH
3a/layaMu.

['paduueckue (BU3yalibHbIE) MOJEIH MPEACTABISIIOT COOOM CpenacTBa s
BU3yaJIN3allMK, OMUCAHUS, MPOCKTUPOBAHUSA U JIOKYMEHTUPOBAHUS apXUTEKTYpPbI
cuctemsbl. Pa3paboTtka moaenu cuctembl [10 mpOMBINIUIEHHOTO XapakTepa B TaKOU
K€ Mepe HeoOXoJlMMa, KaK W HaJIMYue MPOEKTa MPU CTPOUTEIHCTBE OOJIBIIOTO
3/1aHUs. DTO YTBEPKICHHUE CIIPABEAJIUBO KaK B CiIydae pa3pabOTKU HOBOW CUCTEMBI,
TaK ¥ TpU aJanTalydyd TUIMOBBIX MPOAYKTOB kjiacca R/3 mmum BAAN, B coctaBe
KOTOPBIX TaKXe€ HMEIOTCS COOCTBEHHBIE CpPEACTBA MOJICIUPOBAHUS. XOPOUIUE
MOJIEJH SIBJIIFOTCS OCHOBOW B3aMMOJIECTBUS YYACTHUKOB ITPOECKTA U TAPAHTUPYIOT
KOPPEKTHOCTb apXUTEKTYpPhI. [I0CKOJIBKY CIIOAKHOCTh CUCTEM MOBBIIIAETCS, Ba)KHO
pacrosiarath XOpoIlIMMH METOJJaMU MOJICIMPOBaHUS. XOTS UMEETCSI MHOTO JIPYTUX
(bakTopoB, OT KOTOPBIX 3aBUCHUT yCIEX MPOEKTA, HO HAJIMYKE CTPOTOT0O CTaHAapTa
S3bIKAa MOJICTTUPOBAHUS SIBJISICTCS BEChbMa CYIECTBEHHBIM.

CocrtaB MojieseH, CIOIb3YEeMbIX B KQKJIOM KOHKPETHOM MPOCKTE, U CTEICHb
WX JIETaJTLHOCTH B OOIIEM CITy4ae 3aBUCAT OT CICIYIONINX (PaKTOPOB:

* CJI0O)KHOCTH MPOCKTUPYEMOU CUCTEMBI;

* He0OXOIMMOM MTOTHOTHI €€ ONMCAHUS;

* 3HAaHU U HAaBBIKOB YYaCTHUKOB ITPOCKTA;

* BpEMEHU, OTBEICHHOT'O HA MPOEKTUPOBAHHUE.

BusyanbHoe MoaenupoBaHue oka3ano Oosbioe BiusiHue Ha passutue TC [10

BooO11e u CASE-cpencts B uactHocTH. [Tonstue CASE (Computer Aided Software
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Engineering) wucmonb3yeTcsi B HACTOSIIEE BpPEMS B BEChbMa IIMPOKOM CMBICIIE.
[lepBoHavaibHOE 3HAYEHHE HTOTO TOHSATHS, OTPAHUYEHHOE TOJIBKO 3a7adamMu
aBromaTuzanuu pazpadotku [1O, B HacTosiee BpeMsi MpruoOpPEIo HOBBIM CMBICI,
OXBAaTBIBAIOIINN OOJBIIMHCTBO MPOIIECCOB KU3HEHHOTO uKa [10.
CASE-TexHoyioruss ~ mpeacTaBisieT  coO0OM  COBOKYNMHOCTh ~ METOOB
npoektupoBanus 110, a Takke HAOOp UHCTPYMEHTAIIBHBIX CPEJICTB, MO3BOJISIOIMINX
B HArJAIHON (opMe MOAETUPOBATh MPEAMETHYIO 00JIacTh, aHATU3UPOBATH 3Ty
MOJIeJIb Ha BCEX CTaAusaX pa3paboTku u compoBoxieHus 110 u paspabaTeiBaTh
NPWIOKEHUSI B COOTBETCTBUM C  WH(POPMAIMOHHBIMH  MOTPEOHOCTSIMU
noyib3oBaTene. bompmmHCTBO cymiecTByronux CASE-cpencTts ocHOBaHO Ha
METO/MaX CTPYKTYPHOTO WM  OOBEKTHO-OPUEHTHPOBAHHOTO  aHaIM3a U
MIPOCKTUPOBAHMUSI, UCITONB3YIONINX CIIeU(PUKAUKA B BUJIC AUArpaMM WM TEKCTOB
JUISL ONMCAaHUS BHEIIHUX TpeOOBaHUM, CBS3€H MEXIYy MOJEISIMU CHUCTEMBI,

AUHAMHWKH ITOBCACHUA CUCTCMbI U ApXUTCKTYPBI IIPOT'PAMMHBIX CPCACTB.

MeToabl CTPYKTYPHOTI0 aHAIM3a U IpoekTHpoBanus 1O

B cTpykTypHOM aHanu3e M NPOECKTUPOBAHUM HCIIOJB3YIOTCA pPa3INYHbIE
MOJIEJIH, ONHCHIBAIOIINE:

1) GpyHKUMOHANBHYIO CTPYKTYPY CUCTEMBI;

2) mOCIeA0BaTEIbHOCTD BHIMIOJIHAEMBIX JICUCTBUMH;

3) nepenauy uHbopMauu MEXAY (PYHKIIMOHATBHBIMU MPOIECCAMM;

4) OTHOIIECHUS MEXKIY JTAHHBIMH.

HauGomnee pacnpocTpaHeHHBIMHA MOJIEIISIMHU TIEPBBIX TPEX TPYIII SIBISIOTCS:

* pyakimonanpHas mojenb SADT  (Structured Analysis and  Design
Technique);

* mozenb IDEF3;

* DFD (Data Flow Diagrams) — auarpaMmbl IOTOKOB JaHHBIX.

Meton SADT [Mapka-93] npencraBnser coO0i COBOKYIHOCTb MPaBUI H

npoLenyp, NpeAHa3HAYEHHBIX IS MOCTPOCHUS (PYHKIIMOHAIBHON MOJIETN 00BEKTa
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Kakou-m0o mpeameTHoi obnactu. OynkunoHanpHas moaenb SADT oroOpaxkaer
(YHKIIMOHATBHYIO CTPYKTYPY OOBEKTa, T.€. MPOU3BOJUMbBIC UM JIEUCTBUSA U CBSI3U
Mexay dtumu jerctBusamu. Merton SADT pazpaboran [lyrmacom Poccom
(SoftTech, Inc.) B 1969 r. mis MoaenupoBaHus MUCKYCCTBEHHBIX CHCTEM CpeIHen
CJIOHOCTH. JIaHHBIN METOJT YCTICIIIHO UCIIOIb30BAJICS B BOCHHBIX, TPOMBIIUICHHBIX
u koMmmepueckux opranmzanusx CIIA nang pemeHuss mmpokoro Kpyra 3anaad,
TaKHX, KaK JOJTOCPOYHOE U CTPATETUUYECKOE TUIAHUPOBAHKUE, aBTOMATU3UPOBAHHOE
IPOU3BOJACTBO U MpOeKTHpoBaHUe, pazpadboTka [IO 11 0GOpOHHBIX CHCTEM,
yrpaBieHue (UHAHCAMU U MaTepUATBHO-TEXHUYECKUM CHaOkeHueM u ap. Meron
SADT mnoanepxkuBaercs MunncrepctBom o6oponsl CIIIA, xotopoe ObuIO
UHHUIIMATOPOM pa3paboTku cemerictBa crangaptoB IDEF (Icam DEFinition),
SBIIAIONIETOCS. OCHOBHOW dacThio mporpamMmmbl  ICAM  (uHTerpupoBaHHas
KOMIIBIOTEpU3ALIUs MPOU3BOACTBA), NpoBoaumoi no umHunuatuee BBC CIIIA.
Meton SADT peanuzoBan B omgHOM cTaHAapToB 3Toro cemeiictea — IDEFO,
KOTOPBIN ObLIT yTBEpK/IeH B KauecTBe (penepanbHoro ctanaapra CLIA B 1993 r., ero
noIpoOHbIE creu(pUKAIId MOKHO HaWTH Ha caiite http://www.idef.com.

Mopnenu SADT (IDEFO) TpaguumoHHO MCHOJIB3YIOTCS AJIE MOJAEIUPOBAHUS
OpraHU3alMOHHBIX cHCcTeM (Ou3Hec-TpoiieccoB). CienyeT OTMETHTh, YTO METOJ]
SADT ycnemHo paboTaeT TOJIBKO MPU OMUCAHUU XOPOIIIO CHEIU(BUIITUPOBAHHBIX U
CTaHJIaPTU30BAHHBIX OM3HEC-TIPOIIECCOB B 3apyO0EKHBIX KOPMOPAIUIX, TOITOMY OH
u npuHat B CIIA B kayecTBe TUNOBOro. JIOCTOMHCTBAMHU MPUMEHEHUS MOJEIeH
SADT nnst onvcanusi OM3HECTIPOILIECCOB SIBJISTFOTCS

* IOJIHOTA OmucaHusi Ou3Hec-mponecca (ynpaBiieHHe, UHPOPMALUOHHBIE U
MaTepHaIbHBIC TTOTOKH, OOpATHBIE CBS3H);

*)KecTkhe TpeOOBaHUS METOAa, OOECIEUMBAIOIINX TMOJYYCHHE MOJeei
CTaHapTHOTO BU/IA;

* COOTBETCTBHE IOJIX0/1a K ONMKUCaHuUI0 mporeccoB cranaaptam ISO 9000.

B OonpmIMHCTBE POCCHMUCKMX OpraHu3anuii OW3HEC-TPOLECCHl  Havalld
(dbopMHPOBATHCA U Pa3BUBATHCS CPABHUTENBHO HEJABHO, OHU ¢1a00 TUITM3UPOBAHBI,

IIO9TOMY pa3yMHEC OPUCHTUPOBATHCA HA MCHEC KCCTKUC MOACIIN.
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Meton wmonenupoBanus IDEF3 [Uepemubpix01], sBhstommiicss dYacThiO
cemerictBa ctamaptoB IDEF, Opun paspaboran B koHie 1980-x TomoB st
3akpbiToro nmpoekta BBC CIIIA. OtoT meTon npeaHazHayeH Uil TAaKUX Mojeen
MPOIIECCOB, B KOTOPBIX BAXKHO MOHSATH MOCJIEI0BATEILHOCTh BBIMIOJHEHUS IEUCTBUIM
M B3auMO3aBUCUMOCTH Mexay Humu. XoTda IDEF3 um He poctur craryca
dbenepanbaoro cranaapra CILIA, on npuobpern mupokoe pacupocTpaHEHUE CPeau
CUCTEMHBIX aHAJUTHUKOB KaK JOMOJHEHHE K MeToay (GyHKIIMOHAJIHLHOTO
mozaenupoBanus |IDEFO (monenu IDEF3 moryT ncnonb3oBaThest Juis ieTanu3aiin
¢ynkmonansHeix OnokoB |IDEFO, He wumerommx amarpamMm JIEKOMITO3HIINN).
OcnoBoit mogenu IDEF3 ciaykuT Tak Ha3pIBa€MbIN CLIEHAPHI TIpoIiecca, KOTOPBIN
BBIJICISIET TOCIEI0BATENbHOCTh JACHCTBUI W MOJANPOLECCOB aHAIU3HPYyEMOU
CUCTEMBL.

Juarpammsel moTokoB aanubeix (Data Flow Diagrams — DFD) [Kanansia-03]
MPEACTABISAIOT CO00M Hepapxuio (YHKIMOHAIBHBIX IIPOLIECCOB, CBA3aHHBIX
noTokamMu AaHHBIX. llenb Takoro mpeacTaBieHUs — MPOJAEMOHCTPUPOBATH, Kak
KOKJBIM TpoIecc mpeoOpa3yeT CBOM BXOJHBIC JaHHBIC B BBIXOJHBIC, a TaKkKe
BBISIBUTH OTHOIIICHHS MEXK/Ty STUMH MPOIICCCaMHU.

s moctpoenust DFD TpaauiinoHHO MCTIONIB3YIOTCS JIBE pa3IMYHBIC HOTAIUH,
COOTBETCTBYIOIIIUE METOIaM ﬁopAOHa-ﬂeMapKo u 'eifina-CopcoHa. DTH HOTALMKU
HE3HAYUTEIBHO OTJIMWYAIOTCA JPYr OT Jpyra rpaduyeckuMm H300paKeHUEM
CUMBOJIOB. B COOTBETCTBUHM C JaHHBIMH METOJAAMU MOJEJb CUCTEMBI ONPEAEIISIETCS
KaK “epapxusi JuarpamMM MOTOKOB JIaHHBIX, OMMCHIBAIOIINX aCHHXPOHHBIN MpoIece
npeodpazoBanusi HHGOPMAILIMKM OT €€ BBOJA B CUCTEMY JIO BbIJIaud MOTPEOUTENIO.
[TpakTruecku mM000H KiIacc CUCTEM YCHENTHO MojenupyeTcs: mpu nomonu DFD-
OPUEHTUPOBAHHBIX MeTOJ0B. OHU C caMOro Hayajga CO3/IaBaJiMCh KaK CPEJCTBO
MPOCKTUpOBaHUsT WHGOPMAITMOHHBIX cucTeM (Torma kak SADT — kak cpenctBo
MOJICIUPOBAHUSI CHUCTEM BOOOINE) W UMEIOT Oojiee OoraThlii HAOOp JJIEMEHTOB,
aJICKBaTHO OTpaXaloUMX CHeUUPUKY TaKuX CHUCTeM (HampuMep, XpaHWIuIIa
JaHHBIX SBIAIOTCS MpooOpazamu (aiaoB wiau 0a3 JAHHBIX, BHEIIHHE CYIIHOCTU

OTpaXxaroT B3aUMOJICUCTBUE MOJIETUPYEMOM CUCTEMBI C BHEIIIHUM MHUPOM).
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C npyroél CTOpOHBI, 3TH PA3HOBHIHOCTU CPEACTB CTPYKTYpPHOTO aHallnM3a
IPUMEPHO OJUHAKOBBI C TOUYKH 3PEHHSI BO3MOKHOCTEH M300pa3uTeIbHBIX CPENICTB
MozenupoBaHusi. [Ipu 3TOM OIHUM M3 OCHOBHBIX KPUTEPUEB BbIOOpA TOTO WIIH
MHOTO METOJA SIBJISIETCA CTENEHb BIAJCHUS MM CO CTOPOHBI KOHCYJIbTaHTA WIIU
aHAJINTHUKA, TPAMOTHOCTh BBIPAYKEHHUSI CBOUX MBICJIEH Ha sI3bIKE MOJIeIMpoBanHus. B
MPOTUBHOM CJIy4ae B MOJIENSX, IOCTPOCHHBIX C UCIIOJIb30BAHUEM JIF0OOT0 METO/Ia,
OyJIeT HEBO3MOXHO pa300paThCsl.

Haubonee pacnpocTpaHEHHBIM CpPEACTBOM  MOJEIMPOBAHUS  JaHHBIX
(mpenMeTHOM 00MacTH) SBIAETCS MOJENb «CYIIHOCTh-CBA3b» (EntityRelationship
Model — ERM) [Kornonu-03]. Ona Obu1a BriepBbie BBeaeHa [Tutepom Uenom B 1976
r. Ora MojeNb TPAJULUUOHHO HCHOJb3YEeTCd B CTPYKTYPHOM aHaju3e W
POEKTUPOBAHUHU, OJHAKO, IO CYIIECTBY, MPEACTABIACT COOOW IMOAMHOKECTBO
OOBEKTHOW Mojenu mnpeaMeTHo oOiactu. OnHa M3 Pa3HOBUAHOCTEH MOJAEIU
«CYIIHOCTh-CBSI3b» Hucnoib3yeTcss B merone IDEF1X, Bxomsmem B cemeircTBo
cranaaptoB IDEF u peanuzoBanHoM B psajne pacnpoctpaneHHbIX CASE-cpeacTs (B

gactHocTH, AllFusion ERwin Data Modeler).

MeToabl 00bEKTHO-OPHEHTHPOBAHHOI0 aHAJIN3A U npoekTupoBanus I10.

A3k UML

KoHnenrtyanbHOi  OCHOBOW  OOBEKTHO-OPUEHTUPOBAHHOTO aHAlU3a U
npoektupoBanust 110 (OOAII) sBasiercss o0bekTHass Mozenb. Ee OCHOBHbIE
NpUHUUINBI (a0CcTparupoBaHue, WMHKAINCYJSALMSA, MOAYJIbHOCTh W Hepapxus) u
noHsATUs (00BEKT, Kilace, aTpuOyT, onepaius, uHTepdeic u 1p.) HandoIee YeTKO
chopmynupoBanbl 'pagu bydem B ero dynaameHtaipbHOM kHure [byd-99] u
HOCIEAYIOUX padboTax.

bonpmuucTBO coBpemeHHbIX MeTogoB OOAII [I'oma-02, Ksarpanu-03,

Jlapman-02, Po3enGepr-02] ocHOBaHbI Ha UCIIOJIb30BaHUU si3bika UML.
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YuudunupoBanueiii  s361k - MonesmpoBanmst UML  (Unified Modeling
Language) [byu-2000, Pam60-02, dayiep-99] mpencraBiser coOOW SI3BIK IS
ONpEJENCHNs, MPEACTABICHUS, TPOCKTHUPOBAHMS U  JIOKYMEHTHUPOBAHUS
MIPOTPAMMHBIX CHUCTEM, OPTaHHW3AIMOHHO-3KOHOMUYECKHX CHUCTEM, TEXHUYECKHX
CUCTEM U JIPYTUX cHUCTeM pazaudHoi npupoasl. UML conmepxut crangapTHbIN
Ha0Op AuarpaMM U HOTAIMI caMbIX pa3HOOOPa3HbIX BUJIOB.

UML — 5t0 npeemuuk Toro nokosienus meroqoB OOAII, koTopble NOSBUIHCH
B koHIle 1980-x u Havane 1990-x rogoB. Coznanne UML (akTudecku Hauaaoch B
koHue 1994 r., xorma I'pamu byu u JDxeiimc PamOo Hawaimu paboty 1m0
o0weauneHuio ux meromoB Booch m OMT (Object Modeling Technique) mox
srugoii kommanuu Rational Software. K kouiy 1995 r. oHM co3maiu MepBYIO
cnenuukanuo o0beAMHEHHOTO MeToAa, Ha3BaHHOro MK Unified Method, Bepcus
0.8. Torma xe B 1995 r. k HUM npucoeauHuics co3aarenab metoga OOSE (Object-
Oriented Software Engineering) MBap Axo6con. Takum o6pazom, UML sBisieTcs
npsMbIM OOBbEAMHEHUEM W yHHU(UKanueldl meronoB byuda, Pam0o u fxobOcoHa,
OJIHAKO JIOTIOJTHSIET X HOBBIMU BO3MOXHOCTSIMHU.

['maBubIMU B pazpabotke UML Obutu crienytoiuye meiu:

* IPEIOCTABUTD TOJIH30BATENSIM TOTOBBIM K MCIIOJIb30BAHUIO BHIPA3UTEIIbHBIN
S3bIK  BU3YAJIBHOTO  MOJEIMPOBAHMS, TO3BOJSIOMIMA UM  pa3pabaThiBaTh
OCMBICJICHHBIC MOJICIT U OOMEHUBATHCS UMH,

* IPEAyCMOTPETh MEXaHU3Mbl PACHIUPSIEMOCTH U CICIHUATU3ANNN IS
paciupeHusi 0a30BbIX KOHIICTIITUHT;

* 00eCIeunTh HE3aBUCUMOCTh OT KOHKPETHBIX S3bIKOB MPOTPaMMHUPOBAHUS U
MIPOIICCCOB Pa3pabOTKH.

* obecrieynuTh (OpMaIbHYIO OCHOBY JUIsi TIOHUMAaHHMS JTOrO  si3bIKa
MOJICTUPOBAHUS (S3BIK JOJDKEH OBITh OJHOBPEMEHHO TOYHBIM M JOCTYITHBIM JIISI
MOHUMAaHUs, 6€3 JHUIIHEro popMaInu3Ma);

* CTUMYJIUPOBATh pocT PBIHKA 00BEKTHO-OPUEHTUPOBAHHBIX
WHCTPYMEHTAJILHBIX CPE/ICTB;

* UHTETPUPOBATH JYUIIHI MPAKTUUECKUHN OTIBIT.
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UML naxomutcs B mporiecce cranmaptusamnuu, mpoBogumom OMG (Object
Management Group) — opraHm3anuei o CTaHIAPTHU3AIMMH B 00JACTH 00BEKTHO-
OpPUEHTHUPOBAHHBIX METOJIOB U TEXHOJIOTUM, B HACTOSAIIEE BPEMsI IPUHST B KAUECTBE
CTaHJAPTHOTO $3bIKAa MOJCIMPOBAHUS W TIONYYWJ IIMPOKYIO TOAJNCPKKY B
unayctpuu [10. UML npussST Ha BOOpYKEHUE MPAKTUYECKHA BCEMH KPYITHEUIIUMU
koMmnauusmMu — npousBoautesssmu [10 (Microsoft, Oracle, IBM, Hewlett-Packard,
Sybase u np.). Kpome Toro, mpaktudecku Bce mupoBbie npousBogutTenn CASE-
cpencts, nomumo IBM Rational Software, momnmepxkuBator UML B cBoux
npoayktax (Oracle Designer, Together Control Center (Borland), AllFusion
Component Modeler (Computer Associates), Microsoft Visual Modeler u np.).

Craugaptr UML Bepcum 1.1, npunsrteii OMG B 1997 r., comeput
CJICAYIOIINI Ha0Op ruarpaMm.

CrpyktypHble (structural) monemnu:

* nuarpammbl kiaccoB (class diagrams) — mist MoJeIMpOBaHUs CTaTUYECKON
CTPYKTYPBI KJIACCOB CUCTEMBI M CBSI3EH MEXKTy HUMU;

* AMarpaMMbl KOMITIOHEHTOB (component diagrams) — 1jIsi MOJETUPOBAHUS
uepapxuu KOMIIOHEHTOB (TIOJICUCTEM) CUCTEMBI;

* nuarpammbl paszmenieHus (deployment diagrams) — mis MonaenupoBaHUs
(bU3NYECKOM apXUTEKTYPhl CUCTEMBI.

Mopenu noeaenus (behavioral):

* IMarpaMMbl BapHaHTOB HCIMONb30BaHus (use case diagrams) — s
MoOJeNUpoBaHusl (YHKIMOHAIBHBIX TpeOOBaHM K cucTeMe (B BHJIE€ CLIEHApUEB
B3aMMOJICHCTBHUS MMOJIb30BATEICH C CHCTEMOM);

* nuarpammbl B3aumoeiictus (interaction diagrams):

* TMarpamMMBbl TMoclieoBaTeIbHOCTU (sequence diagrams) W KooIlepaTHBHBIC
nuarpamMmbl (collaboration diagrams) — st MonmenupoBaHHS Mpoliecca oOMeHa
COOOILIEHUSIMU MEXTYy 00ObEKTaMU;

* nuarpamMMmbl  coctosiHui  (Statechart diagrams) — s MoaenupoBaHWMS

IIOBCACHUA 00BEKTOB CUCTEMBI IIpH ICPEX0AC U3 OAHOTO COCTOAHUA B APYTOC;
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* AMarpaMMbl JesaTenbHOCTH (activity diagrams) — s MOAEIUPOBAHUS
MOBEJICHUSI CUCTEMbl B paMKax pa3JMYHbIX BapUaHTOB WCIOJIb30BAHUS, WIIU
MOTOKOB YIIpaBJICHUSI.

JlnarpaMMbl BapuaHTOB HCII0JIb30BAHMS MOKA3bIBAIOT B3AMMOACHCTBUS MEXTY
BapMaHTaMU  KCHOJB30BAHMS W JICUCTBYIOIIMMH  JIMI[AMH,  OTpaxkas
GbyHKUHOHATIBHBIE TPEOOBaHUSI K CHUCTEME C TOUKHM 3peHus nosb3oBareis. Llensb
IOCTPOEHUsI JMarpaMM BapUAaHTOB HCIOJIb30BAHHUS — 3TO JOKYMEHTHPOBAHHE
GyHKIHOHATBHBIX TPEOOBAHUM B caMOM OOIIEM BUJE, TOITOMY OHU JIOJIKHBI ObITH
MPENEbHO MPOCThIMH.

Bapuant wucnosib30BaHUSl NpENCTaBisieT CcOOOM  MOCIENOBATENbHOCTD
JNeHUCTBUN (TpaH3aKIui), BBHIMOJHAEMBIX CHCTEMOM B OTBET Ha COOBITHE,
WHULIMUPYEMOE HEKOTOPHIM BHEITHUM OOBEKTOM (JI€HCTBYIOIINUM JIUIIOM). BapuaHT
WCIIOJIb30BaHUs OMKCHIBAET TUIMYHOE B3aUMOJCHCTBUE MEKIY IMOJIb30BATENIEM U
CUCTEMOW W OTpa)kaeT MPEACTABICHHUE O IMOBEJACHUU CUCTEMBI C TOYKH 3PEHHS
noJsib3oBaTens. B mpocTeiiiiemM ciiydae BapuaHT UCIOJIB30BAHUSL ONPEIEsIeTCsS B
mpoiiecce OOCYXKJIEHUS C TOJIb30BaTeeM TeX (YHKIUM, KOTOPhIE OH XOTEN Obl
peanu3oBaTh, WM IE€JN€il, KOTOpble OH MpecileAyeT IO OTHOLIEHUIO K
pa3pabaThIBaeMO CUCTEME.

JlmarpaMMma  BapuaHTOB  HUCIIOJIb30BAaHUS  SBJISETCS  CaMbIM  OOIIMM
npeacTaBieHeM (QYyHKUIMOHANBHBIX TpeOoBaHUM K cucteme. s mocnemyroniero
MPOCKTUPOBAHUSI CUCTEMBI TpeOyrOTCs 00Jiee KOHKPETHBIC JIE€Talld, KOTOpbIE
OMKCHIBAIOTCS B IOKYMEHTE, HA3bIBAEMOM «CIIEHAPHEM BapUaHTa MCIIOJIb30BAHUS)
WK «1oTokoM coObituin» (flow of events). Crienapuii moIpoOHO TOKYMEHTHPYET
MPOLIECC B3aUMOJCUCTBUS JIEMCTBYIOLIETO JIMIA C CUCTEMOM, PEAIU3yeMoro B
paMkax BapuaHTa ucnonb3oBaHusi [KoOepH-02-2]. OcHOBHOM NOTOK COOBITHIA
ONMUCBHIBAET  HOPMAJIbHBIA  XOA  COOBITHH  (IpU  OTCYTCTBMHM  OIIMOOK).
AnbTEepHATUBHBIC MOTOKHU OMUCHIBAIOT OTKJIOHEHUS OT HOPMAJILHOTO X012 COOBITU I
(o1mMOOYHBIE CUTYAIMHU) U UX 00pabOTKYy.

JlocToMHCTBa MOJEIM BapUaHTOB HCIIOJIb30BAaHUS 3AKIHOYAIOTCA B TOM, YTO

OHa:
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* OIPE/ICIISIET MO0JIb30BATENCH U TPAHULIBI CUCTEMBI;

* OTIpEIEIISIET CUCTEMHBIN HHTEP(DEIiC;

* yioOHa /1J1s1 0011IeHU [T0JIb30BaTeNeH ¢ pa3paboTUUKamMu;

* UCTIOJB3YETCS /11 HAITUCAHUSI TECTOB,;

* ABJISIETCS OCHOBOM ISl HAIUCAHUS MTOJIb30BATENBCKON TOKYMEHTAIUY;

* XOpOILIO BIHUCHIBAETCS B JIIOOBIE METOJBI MPOEKTUPOBAHUS (KaK OOBEKTHO-
OPUEHTUPOBAHHBIE, TAK U CTPYKTYPHBIE).

JnarpaMMbl B3alMOJICMCTBUSI ONMUCHIBAIOT MOBEACHUE B3aMMOJICHCTBYIOIINX
rpynn oObEKTOB (B paMKax BapHaHTa MCIOJIb30BAHUS WJIM HEKOTOPOU OIepaiuu
kiacca). Kak mnpaBuio, auarpamMMa B3auMOJICMCTBUS OXBAThIBACT TOBEICHUE
00BEKTOB B paMKax TOJBKO OJIHOTO MTOTOKA COOBITHUM BapuaHTa UCIONIb30BaHus. Ha
TaKo aAuarpamMme oToOpaxaercs psji 0OBEKTOB M T€ COOOIIECHUS, KOTOPHIMU OHU
oOMeHuBaroTcsa Mex 1y coooi. CyiecTByeT J1Ba BUJa JUarpaMM B3auMOJICHCTBHS:
JarpaMMBbl ITOCJIEA0BATEIbHOCTH U KOONIEPATUBHBIE TUATPAMMBI.

Jnarpammbl MOCJIeI0BaTEIbHOCTH OTpaKaroT BPEMEHHYIO
MOCJIEIOBATEILHOCTh ~ COOBITUH,  TPOUCXONAIIMX B  paMKaXx  BapuaHTa
WCIIOJIB30BaHUsA, a KOOIEPAaTUBHBIC AMArpaMMbl KOHIICHTPUPYIOT BHMMaHUE Ha
CBSI3SIX MEXKTy OOBEKTAMHU.

Jnarpamma KJjaccoB ONpPEAEseT TUIbI KJIACCOB CUCTEMBI U PA3JIMYHOIO poJa
CTATUYECKHUE CBSI3U, KOTOPHIE CYIIECTBYIOT MEX1y HUMH. Ha nmuarpamMmmax KiaccoB
M300paKAIOTCS TaK)Ke aTpUOYThI KJIACCOB, OMEpAIllMU KIJIACCOB W OTPaHUYCHUS,
KOTOpbI€ HAKJIQIbIBAIOTCS HA CBS3M MEXAY Kiaccamu. Bua u uHTEpmnpertarus
JarpaMMBbl KJIACCOB CYIIIECTBEHHO 3aBUCUT OT TOUKH 3peHUs (YPOBHS a0CTpaKIun):
KJIACCHI MOTYT TIPEJACTABISITh CYIIHOCTH MPEAMETHOW obnactu (B Tmporecce
aHajM3a) WIK 3JIEMEHThI TPOTPAMMHOM CUCTEMBI (B TIpolieccax MPOCKTUPOBAHUS U
peanuzaiun).

JnarpaMMbl COCTOSIHUI OINPENESIOT BCE BO3MOXKHBIE COCTOSIHUSI, B KOTOPBIX
MOKET HAaXOJMTHCSI KOHKPETHBIM OOBEKT, a TaKkKe MpPOLEeCcC CMEHbI COCTOSHUN
00BeKTa B pe3yJIbTaTe HACTYIUICHUS HEKOTOPHIX COOBITHI. J[MarpaMMbl COCTOSTHUM

HC HaA0 COo3aaBaTb I KaXJA0ro Kjacca, OHUM IMPHUMCHAIOTCA TOJBKO B CJIOXXHBIX
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ciydasx. Eciiu 00beKT Kjacca MOXKET CYHIECTBOBATh B HECKOJIBKIX COCTOSIHUSIX U B
KOKJIOM M3 HUX BeIET ce0s MOpa3sHOMY, JJIsi HErO MOXKET MOTpeOOBaThbCs Takas
JqarpaMma.

JlnarpaMMbl J€ATEIBHOCTH, B OTIMYME OT OOJBIIMHCTBA APYIMX CPEACTB
UML, 3auMCTBYIOT Ui U3 HECKOJIBKUX Pa3JIMYHbIX METOJIOB, B YaCTHOCTH, METO/1a
mozenupoBanusi coctostHuit SDL u cereér Iletpu. DT muarpamMmbl OCOOCHHO
NOJIE3HBl B ONWCAaHWMA TIOBEACHMS, BKJIIOYAIOUIEr0 OO0JBIIOE KOJIWYECTBO
napaJyIeNbHbIX MPOLECCOB. JlMarpamMmpl  JIEATEIBHOCTH  SBJIIFOTCS — TaK¥Ke
MOJIE3HBIMH TPU  MMAPAJUIETBHOM MPOTPaMMHUPOBAHUM, THOCKOJBKY MOYHO
rpaguyecku H300pa3uTh BCE BETBH U OINPEAEIUTh, KOrJa HX HEOOXOAUMO
CUHXPOHU3HPOBATb.

JmarpaMMbl JI€ATETBHOCTH MOHO NPUMEHSTh JUIsl ONUCAaHUS IOTOKOB
COOBITUI B BapuaHTaX MUCIOJIb30BaHUsA. C MOMOIIBIO TEKCTOBOTO OMKCAHUS MOKHO
JIOCTaTOYHO MOJAPOOHO paccka3aTh O IOTOKE COOBITUM, HO B CJIOXHBIX H
3aIlyTaHHBIX MOTOKaX € MHO>XECTBOM AaJIbTEPHATUBHBIX BETBEH OYIET TPYAHO
HOHSATH JIOTUKY COOBbITHH. JlMarpaMMbl AESITENBbHOCTH MPEAOCTABISIIOT Ty e
uH(pOpPMAIMIO, YTO U TEKCTOBOE OMMCAaHUE TMOTOKA COOBITUM, HO B HArJSAHOU
rpadudaeckoit popme.

JluarpaMMbl KOMIIOHEHTOB MOJICTUPYIOT (PU3NYECKHUI YpOoBEeHb cucTeMbl. Ha
HUX U300paxkaroTcst kKoMrnoHeHThl 110 u cBsi3u mexay Humu. Ha takoil quarpamme
OOBIYHO BBIIEJSAIOT JBAa TUINA KOMIIOHEHTOB: HCIIOJIHAEMbIE KOMIIOHEHTHI U
ONOJIMOTEKH KOA.

Kaxnaplii kiacc mojenu (WM TMOJCHUCTEMa) MpeoOpa3yeTcs B KOMIIOHEHT
UCXOAHOTO KoAa. Mexly OTAeTbHBIMA KOMIIOHEHTAMU N300pakaroT 3aBUCUMOCTH,
COOTBETCTBYIOILIME 3aBUCUMOCTSIM Ha JTale KOMIWJISUUUA WIA BbIOJIHEHUS
POTrPaMMBl.

JuarpaMMbl KOMIIOHEHTOB MPUMEHSIOTCS TEMHU YYaCTHUKAMHU IPOEKTa, KTO
OTBEYAET 3a KOMIWISIUIO U COOpKY cucTeMbl. OHU HYXKHBI TaMm, IJie HAUMHAETCS

TCHEpanus Kozaa.
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JlmarpamMma pa3MerieHusi OTpakaeT (PU3HUECKHE B3aUMOCBSI3H MEXIY
NpOTpaMMHBIMU UM alllapaTHBIMA KOMIIOHEHTaMH cucTeMbl. OHa sBISIETCSA
XOpOIIIUM CPEACTBOM JJIA TOro, 4YTOOBI MOKa3aTh pa3MeIlleHHEe OOBEKTOB U
KOMITIOHEHTOB B PAacpeeIC€HHON CUCTEME.

JuarpamMMa pa3menieHusi MOKa3bIBaeT (U3MUECKOE PACIONOKEHUE CEeTU U
MECTOHAXOXKJIECHUE B HEW PA3IMYHbIX KOMIOHEHTOB. E€ OCHOBHBIMH 3JIEMEHTAMU
SABJISIIOTCS y3€J1 (BBIUUCIUTEIIBHBIN PECYPC) U COSTMHEHHE — KaHaJl B3aUMOICUCTBUA
y3J10B (CETh).

JuarpamMmMa  pa3MelleHUs ~ HUCHOJB3YeTCS  MEHEIKEPOM  IPOCKTa,
MOJIb30BATEIISIMU, APXUTEKTOPOM CHUCTEMbl M OSKCIUTYyaTAl[MOHHBIM IEPCOHAJIOM,
YTOOBI MOHATHh (PU3MUYECKOE PA3MEIIEHUE CUCTEMBI U PACTIONOKEHHUE €€ OTACIbHBIX
MOJICUCTEM.

UML o0nagaeT MexaHU3MaMHu pPaCUIUPEHHUs], NMPeAHaA3HAYEHHBIMU JIJISI TOTO,
4YTOOBl Pa3pabOTYMKK MOTJIM aJalTUPOBATh SI3BIK MOJCIMPOBAHUS K CBOUM
KOHKPETHBIM HYKJ1aM, HE MEHSIS [IPU ATOM €ro MeTaMmo/iesib. Hannune MexaHu3MoB
pacimmpenus npuHIMInuanbsHo otimyaet UML ot Takux cpeacts MoaennpoBaHusl,
kak [DEFO, IDEF1X, IDEF3, DFD wu ERM. IlepeunciieHHbie S3bIKH
MOJEIUPOBAHUS MOYXKHO ONPEJIENUTh KaK CUJIbHO TUITM3UPOBAHHBIE (110 aHAJIOTHUH C
A3bIKaMH MPOrPaMMHUPOBAHMS), MOCKOJIBKY OHHM HE JIONMYCKAIOT IMPOU3BOJBHOM
UHTEpHpETallul CeMaHTHKU snemeHToB wmoneneid. UML, pgomyckas Takyto
UHTEpHpeTanuio (B OCHOBHOM 32 CYET CTEpPEOTUIIOB), SIBJISETCS Ciabo
TUMU3UPOBAHHBIM sI3bIKOM. K ero Mexanusmam pacimpeHusi OTHOCSTCS:

* CTEPEOTHIIBI;

* TETUPOBaHHbIEC (MMEHOBAHHBIE) 3HAYECHUS;

* OrpaHUYCHUS.

CrepeoTunn — 3TO HOBBIM THUI 3JEMEHTA MOJEIIH, KOTOPBIN OINpeaeisierca Ha
OCHOBE YK€ CYIIECTBYIOUIEro 3JjeMeHTa. CTepeoTHlbl PACIIMPSIOT HOTALUIO
MOJIEJIA U MOT'YT MPUMEHSITHCS K JIFOOBIM 3JieMeHTaM Mojieiu. CTepeoTUIIbl KJ1acCoB
— 3TO MEXaHW3M, MO3BOJISIONINKA Pa3IesAaTh KJIACChl HAa KaTeropuu. PazpaboTunku

[1O MoryT co3naBatb CBOM COOCTBEHHBIE HAOOPHI CTEPEOTUIOB, (GOPMUPYS TEM
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CaMbIM CIIELHAIM3UPOBaHHbIE NoaMHOXecTBa UML (Hampumep, sl ONHUCaHUA
ousHec-mporeccoB, Web-npuioxeHuit, 6a3 JTaHHBIX | T.]1.). Takue MO IMHOKECTBA
(HabopsI crepeoTurioB) B ctanaapre s3bika UML HOcST HazBaHue npoduiieit s3bika.

ViMeHOBaHHOE 3HAUYEHHE — ATO Mapa CTPOK «TEr = 3HAYCHHE», WIH «UMS =
COJIEP>KMMOE», B KOTOPBIX XPAHUTCS JIOMOJIHUTENIbHAS HH(POPMALIHS O KAKOM-TH00
DJIEMEHTE CHUCTEMBI, HANpUMEp, BpEeMs CO3JaHUs, CTATyC pa3padOTKU WM
TECTUPOBAHUS, BpeMs OKOHUAHUS paOOThI HaJl HUM H T.II.

OrpaHuydeHue — 3TO CEMaHTUYECKOE OTPaHUUEHUE, UIMEIOIIEE BUJ TEKCTOBOIO
BBIpOKCHUS Ha ecTeCTBeHHOM min GopmanbHoM si3bike (OCL — Object Constraint

Language), KoTopoe HEBO3MOKHO BBIPa3UTh C momolibio HoTanuu UML.

ComnocraB/jieHue M B3aUMOCBSI3b CTPYKTYPHOI0 M 00beKTHO-

OPHEHTHPOBAHHOI'0 IIOJX0/10B

I'pamu Byuy  copmynupoBan  T1JIaBHOE  JOCTOMHCTBO  OOBEKTHO-
opueHTHpoBaHHOTO Tmoaxona (OOII) caegyromuM  oOpa3oM:  OOBEKTHO-
OPUEHTHPOBAHHBIE CHUCTEMBI 0Oo0Jiee OTKPBITHI M JIeT4e TMOANAI0TCS BHECCHHIO
U3MEHEHUH, TOCKOJIbKY UX KOHCTPYKLHUS Oa3upyeTcsl Ha yCTOMUMBBIX (popmax. ITo
JIa€T BO3MOXKHOCTb CUCTEME Pa3BUBATHCS MOCTENEHHO U HE PUBOIUT K TOJHOM ee
nepepadboTKe Jaxe B CIydae CYIIECTBEHHBIX U3MEHEHUN NCXOAHBIX TPEOOBAHUM.

byu ormeTun Takxke pan cienyromux npeumyiects OOIL:

* O0BEKTHAST JCKOMIIO3UIIMS JaeT BO3MOXKHOCTH CO37]aBaTh MPOTPaMMHBIC
CHUCTEMBl MEHBIIIETO pa3Mepa IyTeM HCIOJIb30BAaHUS OOIKUX MEXaHU3MOB,
00eCreunBaOIIUX  HEOOXOAUMYIO  SKOHOMHIO  BBIPA3UTENIbHBIX  CPEICTB.
HcnonbzoBanue OOII cyniecTBEHHO MOBBIIIAET YPOBEHb YHU(PUKALIMK Pa3pabOTKU
Y [IPUTOTHOCTH JJIs1 IOBTOPHOTO KCIOIb30BaHus He ToJbKO [10, HO ¥ IPOEKTOB, UTO
B KOHIIE KOHIIOB BeneT kK cOopouHomy cozganuto [1O. Cucrtemsl 3adacTyio
NOJIy4aroTcsi 0OoJiee KOMNAKTHBIMU, Y€M HX HE OOBEKTHO-OPUEHTHUPOBAHHbBIC
HKBUBAJICHTHI, YTO O3HAYAET HE TOJIBKO YMEHBIICHHE 00beMa MPOrpaMMHOTO KO/1a,

HO U YACHICBIICHUEC IIPOCKTA 3a CUCT MCIIOJIb30BaHUsA NPCALIAYIITNX p33pa60TOK;
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* 00BEKTHAS IEKOMIO3UIINS YMEHbBIIIAET PUCK CO3/IaHus CIOXKHBIX cucteM 110,
TaK Kak OHa MpeArojaraeT HBOJIOLMOHHBIA MyTh Pa3BUTHsS CHCTEMbl Ha 0ase
OTHOCUTEIBHO  HeOOJbIIMX moAcucTeM. [lpoliecc UWHTErpalvu  CUCTEMBI
pacTsIruBaeTcsi Ha BCce BpeMs pa3padOTKH, a HE MPEBPAIIAeTCs B €AMHOBPEMEHHOE
COOBITHE;

* 00bEKTHasi MOJIeNIb BIIOJHE E€CTECTBEHHA, MOCKOJIbKY B TEPBYIO OuYepeilb
OPUEHTHpPOBaHA HA YEJIOBEYECKOE BOCHPUATHE MHUpPA, @ HE HA KOMIIBIOTEPHYIO
peanusaluio;

* 00BEKTHAS! MOJIEITb IO3BOJISIET B MOJTHOM MEPE UCTIOIb30BaTh BHIPA3UTEIIbHEIC
BO3MOXKHOCTH 00BEKTHBIX u 00BEKTHO-OPHUEHTUPOBAHHBIX SI3BIKOB
IPOrpaMMHUPOBAHUS.

K menoctatkam OOII OTHOCATCS HEKOTOPOE CHUXKEHUE NPOU3BOAUTEIBHOCTH
¢ynkuonuposanus [10 (koTopoe, oHaKo, 0 MEpe pocTa MPOU3BOIUTEIBHOCTH
KOMIIBIOTEPOB CTAHOBUTCSI BCE MEHEE 3aMETHBIM) U BBICOKHE HAauyaJIbHbIE 3aTPAThI.
OOBbeKkTHas JIEKOMIO3UIUS CYIIECTBEHHO OTJIMYaeTCs OT (PYHKIIMOHAIHHOH,
O3TOMY TIEpeXO0J] Ha HOBYIO TEXHOJIOTMIO CBSI3aH Kak C IPeoJOoJICHHUEM
NICUXOJIOTHUECKUX TPYAHOCTEH, TaKk ¥ JOMOJHUTEIbHBIMUA (HUHAHCOBBIMHU
3arpatamu. [Ipu mepexone OT CTPYKTYpHOTO MOAX0Ja K OOBEKTHOMY, KaK MpH
BCAKOW CMEHE TEXHOJOTMH, HEOOXOAMMO BKJIAAbIBATh JACHBIUM B NPUOOPETEHHE
HOBBIX HHCTPYMEHTAJIBHBIX CPEJCTB. 37IECh CIIEyeT YyUeCTh PacxXobl Ha 00yUeHHUEe
METOJly, MHCTPYMEHTaJIbHBIM CpPEACTBAM M S3bIKY MporpamMMmupoBaHus. Jlius
HEKOTOPBIX OpraHu3allid ATH OOCTOSATENhCTBA MOTYT CTaTh CEPHhE3HBIMU
MPETSATCTBUSMH.

OOBEKTHO-OPUEHTUPOBAHHBIN ITOX0/] HE 1aeT HEMENJICHHON oTaaun. IHPeKT
OT €Tr0 IPUMEHEHHSI HAYMHAET CKa3bIBATHCS MOCIE Pa3padOTKH ABYX-TPEX MPOEKTOB
Y HAKOIUICHHS MOBTOPHO HCIOJIb3YEMbIX KOMIOHEHTOB, OTPa)KaIOIIUX THUIIOBbIE
IpOEKTHbIE peuieHus B naHHOM oOnactu. Ilepexon opranmzanuu Ha OOBEKTHO-
OPUEHTHUPOBAHHYIO TEXHOJIOTMI0 — 3TO CMEHAa MHUPOBO33PEHMS, a HE IPOCTO

nzyueHne HoBbIX CASE-cpeqcTB U SI36IKOB MPOrpaMMUPOBAHUSL.

26



TakuM 00pa3oM, CTPYKTYpPHBIH TOJXOJ TMOMPEKHEMY COXPAHSET CBOIO
3HAYMMOCTB M JOCTATOYHO IIMPOKO UCIIOIb3yeTCA Ha IpakThke. Ha mpumepe sA3bika
UML xopot1i1o BUJIHO, YTO €r0 aBTOPhI 3aMMCTBOBAIIUA TO PAlIMUOHATBHOE, YTO MOKHO
ObUTO  B35Th W3 CTPYKTYPHOTO TMOAXOJA: DIEMEHTHl  (PYHKIIMOHAIHHON
JIEKOMITO3ULIMU B AUarpaMmax BapuaHTOB UCIIOJIb30BAHUS, JUarpaMMbl COCTOSIHUH,
JUarpaMMsl I€ATEIBHOCTH U Ip. O4eBUIHO, YTO B KOHKPETHOM IIPOEKTE CIOKHOU
CUCTEMBI HEBO3MOYKHO O0OUTHCH TOJIBKO OJJHUM CIIOCOOOM AEKOMITO3ULIUNA. MOKHO
HA4aTh JEKOMIIO3MILIMI0O KaKUM-IHOO OJHHMM CHOCOOOM, a 3aTeM, HCIOJb3Ys
IIOJIyYEHHBIE PE3YyJIbTATHI, MOIBITATECS PACCMOTPETH CHUCTEMY C JAPYIOM TOYKH
3pEHUS.

OCHOBOI B3aMMOCBSI3U MEX/1y CTPYKTYPHBIM U OOBEKTHO-OPUEHTUPOBAHHBIM
MOJXOJAMH SBJISIETCS OOUIHOCTh psAfa KaTEeropuid M MOHATHI O0OMX MOJIXO0JI0B
(mpo1iiecc ¥ BapuaHT MCIOJB30BaHUs, CYIIHOCTh U KJacc U Jp.). DTa B3aUMOCBS3b
MOJKET IPOSBIATHCS B pa3inyHbIX Gpopmax. Tak, OJHUM U3 BO3MOKHBIX BapHAHTOB
SBJIIETCSI MCIIOJIB30BAHUE CTPYKTYPHOTO aHal3a KaK OCHOBBI i1 OOBEKTHO-
OPUEHTUPOBAHHOTO NPOEKTUPOBaHUs. [IpH 3TOM CTPYKTYpHBIM aHaIN3 ClEayeT
IIPEKpaIlaTh, KAK TOJBKO CTPYKTYPHBIE MOJEIM HAYHYT OTPAXKATh HE TOJIBKO
NesATeIbHOCTh opranm3anuu (Ousnec-mpouecchl), a u cucremy I10. Tlocne
BBIMIOJIHEHMSI CTPYKTYPHOI'O aHajIM3a MOKHO Pa3IMYHBIMU CLIOCOOaMU MPUCTYIUTh
K ONpENETCHUIO KJIACCOB U 00BEKTOB. Tak, €ciu B3ATh KaKylO-TMOO OTIEIbHYIO
Juarpammy MOTOKOB JIaHHBIX, TO KaHAMJIATaMHU B KJIACChl MOTYT OBITh 3JIEMEHTHI
CTPYKTYp JaHHBIX.

Hpyroit ¢opmoii mposiBIEHUS B3aMMOCBA3M MOXKHO CUUTaTh HHTETPALUIO
OOBEKTHON W pensanuoHHOM TexHosorui. Pemsmuonnsie CYBJl sBisitorcss Ha
CErOJHSIIHUI JI€Hb OCHOBHBIM CPEJCTBOM pEaM3allMu KPYNMHOMACIITaOHBIX 0a3
JAHHBIX W XPaHWINIL JAaHHBIX. [IpyuMHBI 3TOrO0 IOCTATOYHO OYEBHUJHBL:
PENALMOHHAs TEXHOJIOTUS UCIOJIB3YETCA AOCTATOYHO JIOJIT0, OCBOEHA OTPOMHBIM
KOJMYECTBOM  IMOJIb30BaTelel M pa3pabOTYMKOB, CTajla IPOMBIIUICHHBIM
CTAaHJApPTOM, B HEE BIJIOKECHBI 3HAYMTEIIBHBIE CPENCTBA M CO3JaHO MHOYKECTBO

KOPIIOPATUBHLIX B]_—[ B CaMbIX Pa3/IMYHBIX OTpacCiIdX, PCILIOUOHHAA MOACIIb ITPOCTa
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¥ IMEET CTPOTOE MaTEeMAaTHIECKOE OCHOBAHNUE; CYIIIECTBYET OOJIBIIIOE pa3HOOOpa3ue
MPOMBIIIJIEHHBIX ~CPEJACTB MNPOCKTHUPOBAHUS, pEAIHU3ALUU M IKCIUTyaTaluu
pemsiunonHbIX b/l BeneacrBue 3Toro pensiinonHbie b/l B OCHOBHOM HCTIONB3YHOTCS
JUTSl XpaHEHUS W TIOMCKa OOBEKTOB B TaK HA3BIBAEMBIX OOBEKTHO-PEIISIIMOHHBIX
CHUCTEMaXx.

B3auMocCBsI3b  MEXAy CTPYKTYPHBIM H  OOBEKTHO-OPHUEHTHPOBAHHBIM

MOJIXO/IAMH JIOCTATOYHO YETKO IpocMarpuBaercs B paznuunbix TC T10.

MeToabl MoaeTUPOBaHUA OM3HEC-IIPOLECCOB U cleu(PUKALUN TPeOOBAHUMI

MonenupoBaHue OU3HEC-TIPOIIECCOB SIBIISETCS Ba)XHOM COCTaBHOM YacThIO
MPOEKTOB IO CO3AaHuI0 KpynHomacmTabHbeix cuctem [1O. OtcyTcTBHE Takux

MOIIGHeﬁ ABJACTCS OI[HOﬁ N3 I'NIABHBIX IIPUYHH HCYJa49 MHOI'MX IIPOCKTOB.

Hasznauenuem 6ynymiero [10 siBrisieTcsi, B IepBYIO 04epeib, pelieHrue npodaem
ousneca. TpeboBanus k [10 popmupyroTcs Ha OCHOBE OM3HEC-MOJICNIN, & KpUTEPUHU
MPOEKTUPOBAHUS CUCTEM IPEXKIE BCETO OCHOBBIBAIOTCS HAa HaMOOJIee MOJHOM HX
YAOBJIETBOPEHUMU.

Mopnenu OW3BHEC-TIPOIIECCOB  SABJISIIOTCS HE TIPOCTO  MPOMEKYTOUHBIM
pEe3yJabTaTOM, HCHOJb3yEeMbIM KOHCYJbTAHTOM JUIsl BBIPAOOTKH KaKUX-JTMOO
pexoMeHganuii 1 3akiaoueHud. OHU TMPEeACTaBISAIOT COOO0W CaMOCTOSTEIbHBIN
pe3ynbTaT, UMEIOIINI 00IbIIOE TPAKTUYECKOE 3HaYEHUE.

Ha cerogusmHuii 1eHh B MOJEIUPOBAHUM OM3HEC-TIPOIIECCOB MpeolsiagaeT
MIPOLIECCHBIN MOAX0A. Er0 OCHOBHOW NMPUHIUIT 3aKIIOYAETCS B CTPYKTYPUPOBAHUH
NeATEIbHOCTH OpTraHM3alldd B COOTBETCTBUM C €€ OW3HEec-TpoleccamMH, a He
OpraHMU3alMOHHO-IITaTHON CTPYKTYPOH. Mopens, OCHOBaHHas Ha
OpPraHU3alMOHHO-IITATHON CTPYKTYpE, MOXKET MPOJAEMOHCTPUPOBATH JIUIIbL Xaoc,
HapsAnvil B opraHu3anuu (0 KOTOPOM B MPHUHIKIIE PYKOBOJICTBY U TaK M3BECTHO,
WHa4Ye OHO ObI HE MHUITUUPOBAIIO COOTBETCTBYIOIINE PA0OTHI), HA €€ OCHOBE MOYKHO

TOJIbKO BHECTH NPEAJIOKEHUSI 00 UBMEHEHHUH 3TOU CTPYKTYphl. C APYroil CTOpOHHI,
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MoOJieJib, OCHOBaHHAs Ha OM3HEC-TpoIeccax, COAEPKUT B ceOe U OpraHu3aIlOHHO-
HITATHYIO CTPYKTYPY IPEANPUATHUS.

[TporeccHbIl MOAX0I MOKET UCIIOJIB30BATh JIFOObIE U3 NIEPEUNCICHHBIX BBILIE
cpenctB MoaenupoBanus. OIHAKO, B HACTOSIIEE BpeMsl HAOJII01aeTCs TEHICHIINS
UHTETpallM pa3HOOOpa3HbIX METOJOB MOJEIMPOBAHUSA M aHallU3a CHCTEM,
IPOSBISAIONIASACS B (JOPME CO3/IaHUSI UHTETPUPOBAHHBIX CPEICTB MOJEIUPOBAHUS.
OmHMM U3 TakuX CpPEJCTB SBISETCS MPOAYKT, Hocsmui Ha3zBanue ARIS —
Architecture of Integrated Information System, pa3paOoTaHHBIli TepMaHCKOI
dupmoii IDS Scheer [Kamennosa-01].

Cucrema ARIS mnpencraBiaser coOOW KOMIUIEKC CpEICTB aHaiu3a U
MOJCJIMPOBAHUS ACATENBHOCTH Ipeanpuatus. Ee MeTOAMYECKYH0 OCHOBY
COCTABJISIET COBOKYIHOCTBh Pa3JIMYHBIX METOJOB MOJEIMPOBAHUS, OTPAKAIOLIUX
pasHble B3IUIAAbI HAa HcCIeqyeMyro cuctemMy. OOHa W Ta K€ MOJEIb MOXKET
pa3pabaThIBaThCsl C HCIOJb30BAHUEM HECKOJBKUX METOAOB, YTO I03BOJISIET
ucnonp3oBaTh ARIS crnennanucram ¢ paznMyHbIMU TEOPETUUECKUMH 3HAHUSMU U
HACTpauBaTh €ro Ha PaboTy ¢ CHCTEMaMH, UMEIOIIIMMH CBOIO CIEIU(UKY.

ARIS mnonmmepxwBaeT dYeTHIpE THIA MOJEICH, OTpaKalOUUX pa3INYHbIC
aCIEKThI UCCIIEyEMOM CHCTEMBL:

* OPraHU3alMOHHBIE MOJIEIH, MPEACTABISAIOIUE CTPYKTYpPY CHUCTEMBI —
UEpapXui0 OPTraHU3ALMOHHBIX MOAPA3IEIEHUN, HOHKHOCTEH U KOHKPETHBIX JIULL,
CBA3M MEXKIYy HHUMH, a TaKXKe TEPPUTOPUAIBHYIO IIPUBA3KY CTPYKTYPHBIX
MOJIPA3/ICIICHU;,

* (hyHKIIMOHAJILHBIE MOJIEIIH, COJIEpKAIINE UEPAPXUIO 1IEJIeH, CTOSIIIUX Mepe
anmapaToM yIpaBleHHs], C COBOKYITHOCTBIO I€PEBbEB (PYHKIIHMH, HEOOXOIUMBIX JJIs
JOCTH>KEHMSI IOCTABJICHHBIX LIETIEH;

* ”HQOPMAITMOHHBIE MOJIETH, OTpaXawllue CTPYKTypy HHpOpMaluu,
HEOOXOMMOM I peai3alii Bcel COBOKYITHOCTU (DYHKIIUN CUCTEMBI;

* MOJACIM YOPABJICHUS, MPEACTABILIOIMIME KOMIUIEKCHBIM B3IV HA

peanu3aiyio OU3HECTIPOIIECCOB B PAMKAX CHCTEMBI.
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Jns. MmOCTpOoeHUsT TEPEUYMCICHHBIX THUIOB MOJENEH HCHONb3YIOTCS Kak
coOCTBEHHbIE MeTO/1bl MOZieNIupoBanus ARIS, Tak u pa3nuuHble U3BECTHBIE METOIbI
U a3b1ku MojienupoBanuga — ERM, UML, OMT wu np.

B mnpouecce MolienupoBaHUsl KaxXblil aCHEKT JESITEJIbHOCTH MPEANPUSITHUS
CHayajla paccMaTpHUBaeTCs OTIEIbHO, a TMOCJE JeTalbHOM MpOpabOTKU BCEX
aCIEKTOB CTPOUTCS MHTETPUPOBAHHAs MOJIENb, OTPa)KaloIlas BCE CBA3U MEXIY
Pa3JIMYHBIMU ACTIEKTAMH.

Monenu B ARIS npencraBisitor co0oil AuarpaMMbl, 3JIEMEHTaMH KOTOPBIX
ABIIAIOTCS Pa3sHOOOpPa3HblE OOBEKTHI — «QYHKLHS», «COOBITUE», «CTPYKTYPHOE
NOJPA3JICTICHUE», «JIOKYMEHT» U T.. MexIy OOBbEeKTaMU YCTaHABIMBAKOTCS
pa3zHooOpasHble CBsA3U. KaxaoMy OOBEKTY COOTBETCTBYET OIPEAENICHHBIM HAaOOP
aTpuOyTOB, KOTOpPbIE TMO3BOJISIIOT BBECTU JOIMOJHUTENbHYIO HWH(OpMALUIO O
KOHKPETHOM 0OBeKTe. 3HaueHusi arpuOyTOB MOTYT UCIIOJIb30BAThCA IPHU
UMUTAIMOHHOM MOJICTUPOBAHUU WJTU JIJISI IPOBEICHUS] CTOMMOCTHOTO aHaJIU3a.

Ocuosuas Omsuec-monear ARIS — eEPC (extended Event Driven Process
Chain — paciupeHHast MoJIeITb IEMOYKH MPOIIECCOB, YIPABISIEMbIX COOBITHAMHU). [T0
CylecTBy, oHa paciupsier BodmoxkHoct IDEFO0, IDEF3 u DFD, obnanas Bcemu ux
JIOCTOMHCTBAMH W HenocTaTkamu. l[IpuMeHeHune OOJBIIOro 4Hclia pa3IudyHbIX
OOBEKTOB, CBSI3AHHBIX PA3UYHBIMM THUIIAMHU CBS3€H, MOXET 3HAYUTEIILHO
YBEJIMYUTH pa3Mep MOJEIH U CAENaTh €€ IJI0X0 YNTAEMOMU.

busnec-nporiecc B Hotamuu €EPC  mpencraBnser  coboit MOTOK
MOCJIEIOBATEIBHO BBIMOJHAEMBIX padoT (mpolenyp, PyHKIU), paclo0KEHHbIX B
MOPSAKE UX BHITIOHEHUs. PeasibHas JUIMTENHHOCTD BBITIOJIHEHUS Tipotieayp B eEPC
BU3yaJIbHO HE OTpa)xaercs. DTO MPUBOJIUT K TOMY, UYTO MPHU CO3JAHUU MOJEJEH
BO3MOXHBI CHUTyalldd, KOIJIa Ha OJHOTO WCHOJHUTENS OyAeT BO3JI0KEHO
BBITIOJTHEHUE JIBYX 33]1a4 OJIHOBpeMEHHO. VIcoyib3yeMble TPU NOCTPOEHUH MOJIETTU
CUMBOJIBI JIOTUKUA TIO3BOJISIOT OTPA3UTh BETBJICHHUE U CIHMSHUE OM3HEC-TIpoliecca.
Jlnst monyvyeHus: uHPOpMaLMK O peajbHOMN JUIUTEIBHOCTH MPOIECCOB HEOOXOANMMO
WCIIOJIB30BaTh JPYTHEe HWHCTPYMEHTHI OINWCaHus, Hampumep Tpaduku ["anta B

cucrteme MS Project.
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Psin coBpeMEHHBIX METOJ0B MOJEIUPOBaHUS OM3HEC-TIPOIIECCOB OCHOBAH Ha
ucnons3oBanun s3eika UML. Xors UML wu3HauanbHO mnpegHazHadasics st
MozaenupoBanusi cuctem [IO, ero wucmnonb3oBaHWe B APYyrol obmactu crajo
BO3MOXHBIM  Onarojgapss Haqmuutro B UML  MexaHHW3MOB — pacIIMpeHHs
(cTepeoTUron).

Cpenu TakMx METOJOB HamOoJiee M3BECTHBIMHU SIBJISIOTCA MeTox Ericsson-
Penker u meTon, peasim3oBanHbIi B TexHosoruu Rational Unified Process (RUP).

Meton Ericsson-Penker [Eriksson-2000] mpeacTaBiisseT HHTEPEC MPEXKIE BCETO
B cBs3u ¢ mnonbITkoM mpumenenuss UML B pamkax mporieccHOro moaxoja K
MOJICTTUPOBAHUIO OU3HEC-TIPOIIECCOB. ABTOPHI METOJIa CO3J1alid CBOM MNpoduiib
UML nns monenupoBaHusl OW3HEC-TIPOIIECCOB, BBEIS HAOOp CTEPEOTHIIOB,
OTTMCHIBAIOIINX MPOIIECCHI, PECYPCHI, MPABHJIA U IETU ACATEIHHOCTH OPTaHU3aIUH.
MeTon UCToNb3yeT YeThIPe OCHOBHBIE KATETOPUU OM3HEC-MOICIIH:

* Pecypchl — pasnuuHbie OOBEKTHI, HCIOIB3YEMbI€ WM Y4YaCTBYIOIIHME B
Oou3Hec-npoleccax (o1, MaTepyalibl, THGOPMAIIUSI WIIH MPOIYKTHI).

* [Iporiecchl — BUIBI JEATEILHOCTH, MU3MEHSIOIINE COCTOSHUE PECypcoB B
COOTBETCTBHH C OM3HEC-TIPABHIIAMH.

*[lenn — Ha3HaueHwe OuzHec-TmpoiieccoB Llenn Moryt ObITH pa3OUTHI Ha
MOJIIIENIA U COOTHECEHBI C OTACIbHBIMU MTPOIIECCAMH.

* busHec-ipaBuIa — YCIIOBHUS WJIM OTPAaHWYEHUS BBITOJHCHHS TPOIECCOB
(pyHKIIMOHANBHBIC, TOBEIEHYECKUE WM CTPYKTypHBIE). [IpaBuia moryt OBITH
ONpPEAEIIEHBI ¢ UCNoJib30BaHueM si3bika OCL.

OcHoBHo# nuarpammoit UML, ucrnons3yeMoii B JaHHOM METOJE, SIBJISAETCS
nuarpamma gestensnoct. Meron Eriksson-Penker mpencrapisieT mpoliecc B BUIE
JEATEIIBHOCTH CO CTEPEOTUIIOM «process» (OCHOBOM JAaHHOTO MPEACTaBICHUS
apisgercst pacmupenne wmetoga IDEF0). Tlomnas OusHecmonens BKIIOYAET
MHOKECTBO TPEACTABICHUHN, MOJOOHBIX TMpeACTaBiIeHUsIM apxuTekTypsl [1O.
Kaxmoe mnpencraBieHue BBIpaXKEHO B OoaHOW wim Ooisee auarpammax UML.

JlnarpamMmbl MOTYT UMETh pa3jMuYHble TUIBI U U300pa)kaTh MPOIIECCHI, MPaBUIIA,
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I[N U PECYPCHI BO B3aUMOJACHCTBUAX APYT C APYyroM. MeTo UCTIONb3YyeT YEThIpe
Pa3TUYHBIX TPEICTABICHUS ON3HEC-MOJICIH

* KOHLIETITYaJIbHOE MPEICTABICHUE — CTPYKTYpa Iiesiei U nmpooiiem;

* IPE/ICTABIICHUE TIPOIIECCOB — B3aMMOJCHCTBHE MEXKAYy TMpoIeccaMd |
pecypcamu (B BHIe HaOopa JuarpaMm JIeATeIbHOCTH);

* CTPYKTYPHOE MPEJICTABICHUE — CTPYKTYpa OPTaHU3aIlUU U PECYPCOB (B BUJE
JarpamMM KJIaccoB);

* IPE/ICTABJIICHUE TIOBEJICHUS — TIOBEJCHUE OTJEIbHBIX PECypcoB U
JeTanu3als TpolreccoB (B BHIAE JAWarpaMM JCATEIBHOCTH, COCTOSHHN W
B3aUMOJICHCTBHA).

Meronuka moaenupoBanusi RUP [Kpauren02] npexycmaTpuBaeT nocTpoeHue
JIBYX MOJICJICH:

* Mojieu ousHec-mporteccoB (Business Use Case Model);

* Mojieniu OusHec-anaamu3a (Business Analysis Model).

Mogens Ou3HEC-TIPOIIECCOB TMPEACTaBisieT CcOOOW pacHIUpeHue MOJIeNu
BapHaHTOB Kcoib3oBaHust UML 3a cuet BBeieHust Habopa ctepeoturioB — Business
Actor (cTepeotun aeiictByromero suia) u Business Use Case (crepeoTu BapuaHTa
UCTob30Banus). Business Actor (melicTByroliee MO OM3HEC-TIPOIIECCOB) — 3TO
HEKOTOpasi PoJib, BHEIIHSS MO OTHOIICHHIO K OW3HEC-TIpolleccaM OpraHU3allNM.
Business Use Case (BapyaHT UCIIOJIb30BaHUsI C TOUKU 3pEHUS] OM3HEC-TPOIIECCOB)
OIpe/IeNIIeTCs] KaK ONMUCaHKE TMOCIE0BATEIbHOCTH IeHCTBHM (MTOTOKA COOBITHIA) B
paMKax HEKOTOpOTro OHu3Hec-Tpolecca, MNPUHOCSIIEH OIyTUMBINA pPe3yibTaT
KOHKPETHOMY JICHCTBYIOIIEMY JIMIly. OTO ONpPEACICHHE TMOJ00HO OO0IIeMy
OTIpENICIICHUIO OM3HEC-TIPOoIlecca, HO MMEeT Oojiee TOYHBIM CMBICI. B TepmuHax
o0bekTHOM Mozenu Business Use Case mpejacraBisieT co0oi Kiace, 00beKTaMu
KOTOPOTO SIBJISIFOTCS KOHKPETHBIE TOTOKH COOBITHH B paMKaxX OIMMCHIBAEMOTO
Ou3Hec-mpolecca.

Onucanue Business Use Case MOXET CONPOBOXIATHCA 1IEJbI0 Mpolecca,

KOTOpasi, TaKk ke, kKak u B Mmetone Eriksson-Penker, MmomemupyeTcst ¢ momormisio
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KJIacca CO CTEPEOTUIIOM «goal», a 1epeBo 1eeit n300pakaeTcs B BUJIE TUArPaMMbI
KJIACCOB.

Jns kaxnoro Business Use Case crpoutcs Mojelb OH3HEC-aHAlU3a —
00BEKTHAsI MOJIeTh, OIMMCHIBAIONIASl peaTu3alui0 OW3HEeC-Tpolecca B TEPMUHAX
B3aMMOJICHCTBYIOMUX 00BbeKTOB (OM3HEec-00bekTOB —  Business  Object),
pUHAJJISKAMX K AByM Kiaccam — Business Worker n Business Entity.

Business Worker (ucmomHuTENb) — KIAcc, MPEACTaBISAIONIUN  CcOOOU
aOCTpaKIIMIO HCIIOJHUTEIISA, BBITIOJHSIIONIEITO HEKOTOpble NEWCTBUS B paMKax
ousHec-pouecca. McmoaHuTenun — B3aUMOJEHCTBYIOT  MEXIy coOOM U
MaHUITYJIHPYIOT Pa3IMYHBIMHU CYIIHOCTSIMH, YYaCTBYS B peau3alUdsxX CICHAPHUCB
Business Use Case. Business Entity (cymHocTs) siBIseTcsl 00bEKTOM Pa3IuUHBIX
JICVCTBHUI CO CTOPOHBI UCITOJTHUTEIICH.

Kpome nuarpamMmbl JaHHBIX KJIacCOB, MOJIeNb OHW3HEC-aHAIU3a MOXKET
BKJIIOYATh:

* JluarpaMMbl  MOCIEAOBATEIBHOCTH (M KOONEpPaTUBHBIE JUArpaMMbl),
ormchiBaromiue crieHapuu Business Use Case B BUji€ MOCIEA0BATEILHOCTH OOMEHA
COOOIICHUSAMU MEXITY OOBCKTaMU-ICHCTBYIOIIMMH JIMIIAMH H  OOBEKTaMH-
UCTIOJIHUTENSIMUA. Takue auarpaMMmbl TMOMOTAIOT SIBHO OIPEACIUTh B MOJIETH
00s13aHHOCTH KaK/I0TO UCIIOJTHUTENIS B BUJI€ HA00Opa €ro oneparui.

* JluarpaMMbl ~ JEATENBHOCTH,  OIMCHIBAIOIIAE  B3aWMMOCBSI3U  MEXKIY
CIleHapUsIMH OJTHOTO Wi pa3nuaHbIx Business Use Case.

* JluarpaMMbl COCTOSTHUM, OIMCHIBAIOIIME ITOBEICHWE OTICIBHBIX OW3HEC-
00BEKTOB.

Metonuka moxenupoBanusi Rational Unified Process o6namaer cnenyronmmu
JIOCTOMHCTBAMMU:

* MOJIENIb OM3HEC-TIPOIIECCOB CTPOUTCS BOKPYT YYACTHUKOB TIPOIECCOB
(3aMHTEpECOBaHHBIX JIMIl) M WX I[eJiel, MOMOras BBIABUTH BCE MOTPEOHOCTH
KJIMEHTOB OpraHm3anu. Takod mojaxoa B HAWOOJbINCH CTETICHH MPUMEHHUM IS
opraHu3anuii, padoTaronmx B chepe OkazaHus YCIAyr (TOPTOBBIE OpraHU3AIlNH,

OaHKH, CTPAxOBbIE KOMITAHUH U T.J1.);
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* MOJICJIMPOBAaHME Ha OCHOBE BapHAHTOB HCIIOJIb30BAHUSA CIIOCOOCTBYET
XOpoleMy MOHUMaHUIO OU3HEC-MOJIENTU CO CTOPOHBI 3aKa3UHKOB.

OpnHako cienyeT OTMETUTb, YTO MPU MOJACIIUPOBAHUU JACATEIHHOCTA KPYITHON
OpraHM3aliy, 3aHUMAIOLIEHCS KaK MPOU3BOJCTBOM MPOIYKIMH, TaK U OKa3aHHUEM
yCIIyT, HEOOX0AMMO IPUMEHSTh Pa3IMYHbIE METOIUKU MOJIEITUPOBAHNS, TTOCKOJIBKY
JUISL MOJICIIMPOBAHUS TPOU3BOJICTBEHHBIX IMPOIECCOB 00Jiee MPEeANnOYTUTEIbHBIM
SIBIIICTCS TIPOIICCCHBIN 1o 1X0 1 (Harpumep, metoa ErikssonPenker).

Crnenugukanus tpedboBanuil k 1O sBisiercs cocTaBHOI YacThio mporecca
ynpasinenuss TpeboBaHusMmH [Jledhunryann-02]. BeisiBieHHblE B pe3ylbTare
NPUMEHEHHUs TEePEYNCICHHBIX MeToI0B TpeboBanus kK [10 odopmisioTcs B BUae
psna gokymeHToB u Mmojened. Tak, B TtexHonorun RUP ¢dyHkumroHansHbIe
TpeOOBaHUS K CHCTEME MOJETUPYIOTCS U JOKYMEHTHUPYIOTCS C IOMOIIBIO
BapMAaHTOB HCIOJIb30BaHUU. CTUIb HUX HaNMCAaHWUA 3aBUCUT OT MaciuTaoa,
KOJIMYECTBA YYACTHUKOB U KPUTUUYHOCTH MPOEKTA.

Cneundukauus TtpedboBanui B RUP He Tpebyer o00s3arenbHOrO
MOJIEJIMPOBaHUST OM3HEC-TPOIIECCOB OpraHu3aluu, A KoTopbix coznpaercs I10,
OJTHAKO, HalW4Yhe OW3HEC-MOJEJe CYIIECTBEHHO YMPOIIAET TMOCTPOSHHUE

CHUCTEMHOM MOJACIIN BaAPHAHTOB UCIIOJIb30BaHUA.

2. METOIbI AHAJ/IN3A U TIPOEKTUPOBAHUS ITPOI'PAMMHOI'O
OBECIIEYEHMUAA

[enpro ananuza TpeOoBaHUM siBNsieTca TpaHchopmalus (YHKIHMOHATBHBIX
TpeboBanwmii k [10 B mpenBapuTeIbHBIN CUCTEMHBIN MPOEKT U CO37]aHUE CTAOMITHHON
OCHOBBI apXHUTEKTYphI CUCTEMBI. B mpornecce MpoeKTUPOBAHUS CUCTEMHBIN MPOEKT
«TOTPYXKAETCS» B CPEAy pealu3alid C YYeTOM BCEX HEPYHKIIMOHATBHBIX
TpeOOBaHHUH.

Bce coBpemennbie TC 110 peanusyroT Ty WM WHYIO METOAMKY aHajau3a U
npoektupoBanus [10. Opgna u3 tunuunbix metonauk OOAII peanuszoBana B

texHosorun RUP. CornacHo 3Toit MeToaunke, 00beKTHO-OPUEHTUPOBAHHBIN aHATN3
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BKJIFOYAET JIBA BUJA JCATEIHHOCTU: ApXUTEKTYPHBIM aHAIN3 M aHAJIN3 BapUAHTOB
WCITOJIB30BAHUS. APXUTCKTYPHBIN aHAIN3 BHITIOTHACTCS apXUTEKTOPOM CHCTEMBI U
BKJIIOYAET B ceOs:

* yTBepKJICHHE OONMX CTaHJAApTOB (COTJIAIICHWN) MOJCIMPOBAHUS |
JIOKYMEHTHUPOBAHUS CUCTEMBI;

* IpeJIBAPUTEIIHOE BBISBICHUE APXUTEKTYPHBIX MEXaHM3MOB (HAJICKHOCTH,
0e30MacHOCTH | T.1.);

* hopMupoBaHre Habopa OCHOBHBIX aOCTpaKUMil NpPEeIMETHOM 001acTu
(kJaccoB aHANIM3a);

* (hopMHUpPOBaHKE HAYATHHOTO TPEICTABIICHUS aPXUTEKTYPHBIX YPOBHEH.

AHanu3 BapUAHTOB HCIOJB30BAHUS BBITIOJIHSAETCS MPOCKTUPOBIIUKAMHU U
BKJIIOYAET B CeOsI:

* UACHTU(UKAINIO KJIACCOB, YYACTBYIOIIUX B PEAM3aIllMU MMOTOKOB COOBITHI
BapUaHTa UCIOJIb30BAHUS;

* pacTpe/ie]ICHUE TIOBEJCHUS, PEaTM3yeMOro BapHaHTOM HCIIOJIb30BaHUS,
MeX Iy Kilaccamu (ompe/eseHrue 00s3aHHOCTEH KI1acCoB);

* onpe/iesieHUe aTpUOYTOB U acCOLMAIIU KJIaCCOB.

B moTtokax coObITHII BapuaHTa HWCIOJIb30BAHUS BBISBISIOTCS KJIACCHI TPEX
THUIIOB:

I'panmunbie  kimaccel  (Boundary) —  ciuykar TOCpeHHKaMH  IIPH
B3aMMOJICHCTBUN BHEIIHUX OOBEKTOB C CHUCTEMOM. THIBI IpaHUYHBIX KJIACCOB:
MOJIb30BaTeNIbCKUM uHTEpdeic (oOMeH uHdopmaluei ¢ Mojb3oBaTeiaeM, 0e3
neraner uHTepdeiica — KHOIMOK, CIHCKOB, OKOH), CHUCTEMHbIM HHTepdeiic u
anmapaTHbId HHTep(deic (MCTIOIB3yeMbIe TPOTOKOJIBI, 0€3 AeTalIel NX peaTu3allvH ).

Knaccei-cymnoctu (Entity) — mpencraBisitor co00l OCHOBHBIE aOCTPaKIUM
(moHsTHS) pa3padaThIBAEMON CUCTEMBI, paCCMaTPUBAEMbIE B paMKaX KOHKPETHOTO
BapuaHTa UCIOJIb30BAHUSI.

Vnpasisitomue kiaccbl (Control) — obecriednBarOT KOOPAUHALIMIO MTOBEACHUS
00BeKTOB B cucteMe. [IpuMepsl yrpaBIsSioOmuUX KJIACCOB: MEHEKEP TpaH3aKIUH,

KOOPAMHATOP pecypcoB, 00pabOTUYHK OIIHOOK.
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Knaccel ananusa otpaxaroT (pyHKUHOHaJTbHBIE TpPeOOBaHUS K CHUCTEME H
MOJICTUPYIOT OOBEKTHI MpeAMETHON o0xacTu. COBOKYMHOCTh KJIACCOB aHaIW3a
MPEACTaBIIIECT COO0M HaYaIbHYI0 KOHIENTYaIbHYIO MOJIEIb CUCTEMbI

Haubonee BaXHON 4acThi0 OOBEKTHO-OPUEHTHUPOBAHHOTO aHANIM3a SBISETCS
pacrpejiesieHre 00s13aHHOCTEN MEXly KilaccaMu (B BUJE onepaiuii kiaccoB). OHO
BBITIOJIHSIETCSI C TOMOIIBIO AUarpaMM B3aumoieictBus. [Ipu noctpoeHuu guarpamm
B3aMMOJICHCTBHSI ~ BO3HHKAIOT  MNPOOJIEMbl  MPABWJIBHOTO  paclpeiesieHus
o0si3aHHOCTEM Mexay Kiaccamu. JlJis MX pelleHus CyHIECTBYET ps]l oOpa3LoB
[JIlapman-02].

ATpuOyTHI KJIACCOB aHANIN3a OMPEACTSIOTCS, UCXOIs U3 3HAHUH O MPEAMETHOM
obnactu u TpeboBaHMN K cucreme. CBsA3M MeEXAy Kiaccamu (accolMalvn)
ONPENENSAIOTCS HAa OCHOBE aHalM3a KOOMEPATUBHBIX JUarpammM, 3aTeM
aHAJIM3UPYIOTCSI U YTOUHSFOTCSI.

[{enpi0 00BEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS SIBIISIETCS afanTalius
MpEeABAPUTEILHOTO CHUCTEMHOI0 TMpoekTa (Habopa KIAacCOB  «aHAIM3ay),
COCTaBJISIFOLIETO CTAOMIIBHYIO OCHOBY apXUTEKTYpPbl CUCTEMBI, K CPEJIe peaan3aliu
C y4eTOM BceX HeYHKIIMOHATBHBIX TPEOOBAHUIM.

OOBEKTHO-OPUEHTUPOBAHHOE  MPOEKTUPOBAHWE BKIIOYAaeT JBa  BHUJA
NeSITEIIbHOCTH:

* IPOEKTUPOBAHNE APXUTEKTYPBI CUCTEMBI;

* IPOEKTUPOBAHUE IIEMEHTOB CUCTEMBI.

[IpoexkTupoBaHHE apPXUTEKTYphl CHCTEMBI BBITIOJIHACTCS aAPXUTEKTOPOM
CUCTEMBI U BKJIIOYAET B ceOs:

* UACHTUDUKAINIO APXUTEKTYPHBIX PEIICHUN W MEXaHU3MOB, HEOOXOAMMBIX
JUTS IPOCKTUPOBAHUS CUCTEMB,

* aHAJIN3 B3aWMOJICHCTBUN MEXKITY KJIacCaMU aHalin3a, BHISBICHUE MOJCUCTEM
U UHTEP(PEICoB;

* (hopMUPOBAHKE APXUTEKTYPHBIX YPOBHEH;

* IPOEKTUPOBAHNE KOHPUTYPALIMH CUCTEMBI.

HpOCKTI/IpOBaHI/IG 3JIEMEHTOB CHCTEMBI BKJIFOYACT B CEO:
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* IPOEKTUPOBAHHUE KJIACCOB (AE€TalM3alMsl KJIACCOB, YTOUHEHHE OINEpauuid U
aTpuOyTOB, MOJEIMPOBAHNUE COCTOSIHUI, YTOUHEHHE CBSI3€ MEXKY KJIaccamu);
* IPOEKTUPOBAaHKE 0a3 JaHHBIX (B 3aBUCUMOCTH OT THIA HCIOIb3yEMOW IS

xpaneHus 1aHHbIX CYB/] — 00beKTHOW WK PEIIAIIMOHHON ).

TexHoJI0rMH cO37aHMA MPOrPAMMHOIO 00ecIeYeHus

Tpebosanus, npensssisiemsie k TC 1O

TC I1O B 0611eM cayyae MOXKHO ONMMCATh CIETYIOIIEH CUCTEMON MOHSITHIA:

Texnomorus  cosmanusa 11O —  ymopsgodyeHHas  COBOKYIHOCTH
B3aMMOCBSI3aHHBIX TEXHOJIOTHYECKHUX MpoueccoB B pamkax JKII I10.

TexHOIOrnYecknii ~ Mpouecc  —  COBOKYNHOCTh  B3aMMOCBSI3aHHBIX
TEXHOJIOTUYECKUX OIEPALIAM.

TexHonornueckass omepauusi — OCHOBHas €AMHULIA PaOOTHI, BBHINOJIHIEMAs
OIIPEJEIICHHON POJIBIO, KOTOpas:

* IO/IPAa3yMEBAET YETKO OMPEIECICHHYIO OTBETCTBEHHOCTh POJIH;

® Ja€T 4YETKO OMNpEeAeNIeHHbIH pe3yibTaT (Habop pabouux MPOAYKTOB),
0a3upPYIOIIMIICS Ha ONPEACICHHBIX MCXOJHBIX JaHHBIX (IpyromM Habope pabouux
MIPOTYKTOB);

* IpeacTaBisieT Cco00M enuHuIly paboThl € JKECTKO ONpeiesIeHHbIMU
I'PaHULIAMH, KOTOPbIE€ YCTAHABIMBAIOTCS MPHU TUIAHUPOBAHUU MTPOEKTA.

PaGounii npoayKT — MH(pOpMAMOHHAS UJIM MaTepHalibHas CYIIIHOCTh, KOTOpast
co3gaeTcsi, MOAU(ULIUPYETCS UM UCHOJB3YETCSd B HEKOTOPOW TEXHOJOTUYECKON
omnepanuu (MoJelb, TOKYMEHT, KO/, TeCT U T.I.). Pabounii mpoaykT omnpenesnser
0o0nacTb  OTBETCTBEHHOCTH POJM U  ABISAETCA  OOBEKTOM  YNpaBJICHUS
KOH(UTrypanue.

Ponp — ompenenenue moBeneHUs U O0SI3aHHOCTEW OTAENBHOTO JIMLA WM
Ipynnbl JIMIl B Cpelae opraHu3anuu-pazpadorunka I[1O, ocymecTBiasOImMX
JNEATEIbHOCTh B PaMKax HEKOTOPOro  TEXHOJIOTMYECKOro Ipouecca u

OTBCTCTBCHHBLIX 3a OIMPCACICHHBLIC pa60qI/Ie IMPOJAYKTHI.
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PyKkoBOACTBO — MpPakTUYECKOE PYKOBOACTBO MO BBINOJIHEHUID OJHOW HIIA
COBOKYNHOCTH  TEXHOJOTMYECKHX  omepauuil.  PyKoBoacTBa  BKJIIOYAIOT
METOOUYECKUE MaTepHualbl, MHCTPYKLIHUH, HOPMATUBBI, CTAaHAAPTbl U KPUTEPUU
OLIEHKH KauecTBa pabOunX MPOTYKTOB.

HUucrpymentanbaoe cpenctBo (CASE-cpenctBo) — mporpaMMHOE CpEACTBO,
o0ecreynBaroIee ABTOMATU3HPOBAHHYIO NOAJIEPKKY NEATEIIbHOCTH,
BBITIOJTHAEMON B PAMKaxX TEXHOJIOTMYECKHUX ONEPALUU.

OcHOBHBIM TpeOOBaHUEM, IPEIbsABIAeMbIM K coBpeMeHHbIM TC I10, sBisieTcs
UX COOTBETCTBHE CTaHAApTaM M HOPMATHBHBIM JOKYMEHTaM, CBSI3aHHBIM C
nporeccamu JKI[ [IO m OHEHKOM TEXHOJOTMYECKOM 3PENOCTH OpraHU3alHii-
paspabotuukos (ISO 12207, ISO 9000, CMM u ap.). CoriaacHO 3TUM HOpMAaTHUBaM,
TC 1O nomxHa NOAAEPKUBATH CIEAYIOIINE TPOLECCHI:

* yIpaBlieHUE TPEOOBAHUSIMU;

* aHanu3 ¥ npoektuposanue 110;

* pazpabotka I10;

* SKCIUTyaTalus;

* COITPOBOXKICHHUE;

* TOKYMEHTHPOBAHUE;

* yrpaBlieHUE KOHPUTYpaIed 1 N3MEHEHUSIMU;

* TECTUPOBAHMUE;

* YIIPaBJICHHUE ITPOEKTOM.

[Tomnora mnognepxku mnporeccoB JKI[ IIO momxHa mnOAIEPKUBATHCS
KOMIUIEKCOM MHCTpyMEHTaNbHBIX cpeacTB (CASE-cpeacts).

CooTBeTCTBHE CTaHAAPTaM O3HAYaeT TAKXKE, B YACTHOCTH, MCIIOJIb30BAaHUE
OOILIENPUHSATHIX, CTAHAAPTHBIX HOTALUA U coryameHui. [[is Toro 4ro0bl mpoexT
MOT  BBITIOJHATHCS PA3HBIMU  KOJJICKTHBAMH  Pa3pa0OTYMKOB, HEOOXOIUMO
MCIIOJIb30BaHUE CTAaHAAPTHBIX METOAOB MOJEIUPOBAHUSA U CTAaHAAPTHBIX HOTAIU,
KOTOpbIE JTOJDKHBI OBITh OQOpMJIEHBI B BHJE HOPMATHBOB JO Hayajia Mpolecca
npoekTupoBanusa. HecoOmonenrne NpoeKTHBIX CTaHAAPTOB CTaBUT Pa3padOTUHKOB

B 3aBHCHUMOCTB OT q)HpMBI-HPOI/ISBOILI/ITCJIH JaHHOro  cpeacrBa, ACJIacT
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3aTPyIHUTEIBHBIM (POPMaTBLHBIN KOHTPOJIb KOPPEKTHOCTH MPOEKTHBIX PEIICHUHN 1
CHUXKAaeT  BO3MOXHOCTHM  IPUBJICYCHUS]  JIOTIOJHUTEIbHBIX  KOJUICKTUBOB
pa3pabOTUMKOB, CMEHBI UCIIOJIHUTENEH U OTUYKACHHS MPOEKTA, MOCKOIbKY YUCIO
CIEIHUAIIUCTOB, 3HAKOMBIX C JAHHBIM METOJIOM (HOTalueil), MOXKET ObITh
OTpaHUYCHHBIM.

JpyruMm BaKHBIM TpeOOBaHUEM SIBJIIETCS aJAllTUPYEMOCTh K YCIOBUSIM
MPUMEHEHUSI, KOTOpask IOCTUTAETCS 32 CUET MOCTABKU TEXHOJIOTUH B 3JIEKTPOHHOM
Bujne Bmecte ¢ CASE-cpeactBaMu M OMONIMOTEKAaMM IPOIECCOB, ITA0JIOHOB,
METOJIOB, MOJICJIEN M JPYyruX KOMIIOHEHTOB, MPEIHA3HAYCHHBIX MJI MOCTPOCHUS
[1O Toro Kiacca cucTeM, Ha KOTOPBIM OPUEHTHPOBAHA TEXHOJIOTHUA. DIEKTPOHHbIE
TEXHOJIOTUM JOJDKHBI BKJIIOUATh CPEICTBa, OOCCIEUMBAIONIME WX aJalTalldio U
pa3BUTHE TIO pe3yjbTaTaM BBHIMIOJIHEHUS KOHKPETHBIX mpoekToB. Ilpormecc
aZanTalyy 3aKI0YaeTCs B yIAJICHUU HEHYXKHbIX mponeccoB U aevicteuid XL T10,
B M3MCHEHHHM HEMOAXOIANIMX WJIA B J00aBJICHUU COOCTBEHHBIX MPOILIECCOB U
NEWCTBUH, a TAKKE€ METOJIUK, CTAHAAPTOB U PYKOBOJICTB.

Buenpenne TC I10 B opranuzamuu

[Ipn BHeapenun TC IIO cnegyer pyKOBOJICTBOBATHCS PEKOMEHIALUSIMU,
npuBeZcHHbBIME B cTaHmaptax [IEEE-1992, IEEE-1995, 1SO-1995] (ux kparkwii
nepeBo/1 nmpuBeicH B [Benapos-2000]). 3T pekoMeHJalliu J0CTaTOYHO aKTyaJIbHbI
U IEHHBI, TTOCKOJBKY OTPaXXarOT OMNBIT, HAKOIJIEHHBIH MHOTUMHU 3apyOeKHBIMU
nosib3oBaTessiMu U pazpadborunkamu TC [1O B TedueHne JIUTETHLHOTO MEpUoa Uux
CYILECTBOBAHMSI.

TepMUH «BHEAPEHHUE» HUCIIOIB3YETCS B IIUPOKOM CMBICJIEC M BKJIIOYAET BCE
JIEUCTBUSL — OT OIEHKH MEePBOHAYAIBHBIX MOTPEOHOCTEH 0 MOJHOMACIITAOHOTO
ucnosib3oBanuga TC IIO B pasznuuHbIX moapaszaesieHusix opranu3anuu. [Iporecc
BHepeHus: TC 1O cocTouT 13 clIeayrommx 3Tanos:

1) Onpenenenue norpedbuocreit B TC [10, xapakTeprucTuk 00beKTa BHEAPEHUS

1 1ipoekToB co3aanus [10.
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2) Omnpenenenne TpeOoBaHuit, mnpeabsasgempix k TC I10 (amanu3
XapaKTEPUCTHK O0BEKTAa BHEAPEHHUS W MPOEKTOB, 000cHOBaHUEe TpeboBanmii Kk TC
10, onpeencHre NPUOPUTETOB TPEOOBAHHMIA).

3) Ouenka BapuantoB TC IIO. IlpenBapurenvHas SKcHepTHas OLIEHKA
3akimouaercss B aHaim3e JocTynHbix TC 110 Ha mnpeaMer COOTBETCTBUS
TpeOOBAHMIM, HEYAOBIECTBOPUTEIbHBIC BapUAHTHI (C TOYKU 3pPEHUS peain3aluu
HauOoJiee MPUOPUTETHBIX TPeOOBaHUM) OTBeprarTcs, (GopMHpPyeTCs CIHCOK
npereHaeHToB. [ Ipu neranuszupoBanHoil oneHke s kaxaon TC ITOnpereneHTa
dbopmupyeTtcs ee getanbHoe onucanue. ctounuku uHbopmManuu sl OMUCaHUs —
TEXHUYECKasi JOKYMEHTAIlMsl TOCTaBIMKa, JIOCTYIHBIE JaHHBIE O pealbHBIX
BHEJIPEHUSIX, PE3YJIbTAThI BHINOJHEHUS MMIOTHBIX IIPOEKTOB.

4) Beioop TC I1O. Ilpou3BoauTCs CpaBHUTEIbHBIA aHAIW3 TEXHOJOTUM U
okoHuarenbHbIi BeIOOp TC 10 ¢ moMoIpio SKCIepTHON OIICHKH.

5) Apanrammus TC TIO0 x ycnoBusam mnpumenenus. [lpousBogutcs
dbopmupoBaHue KOHKpeTHOU pabouelt koHpurypauuu TC T10, aganTupoBaHHOU K
YCIIOBUSIM OOBEKTA BHEJIPEHUSI.

Ta6nuna 1 — Kputepun, npumensiemsie 115 orienku TC I1O

Kpurepun OnpeaeAexne

MUHUMYM TRYACEMKOCTU CO3AQHMS 10O KOAMHECTBO HEAOBEKO-MECSLLEB, 3ATPA4MBOaEeMbX Ha cosaaHue 1O ¢
ucnoAszoeanuem 1IC NO

MaKCUMyM MNP OAYKTUBHOCTU O6bvem paboTbl (M3MepPsSeMbit B KOAUHECTBE CTPOK KOAQ UAK DYHKUMOHAAbHBIX

TO4eK), NPUXOANLMIACS HA EAUHULY TRYACEMKOCTM (HeAOBEKO-MecsLL) Npu
UC NOAb30BaHMM AaHHOW TC MO

Makcumym kasecrsa cospasaemoro Mo Koansectso poe deKTos B paboumx NPOAYKTAX MNpU NCNOAL3OBAHMM AQHHOM TC
no

Bosspar uHee ctmummn (AOXOA OT UCNOABL30BAHMS 1O - 3aTPAThl HO CO3AQHUE U CONPOBOXAEHME [10)
/ (3arparsl HO CO3AQHME U CONPOBOXAEHMKE [10)

MUHUMYM 3aTPAT HO CoNPoBOXAEHUE 10 OTHOLWEeHWe CTOUMOCTU CONPOBOXKAEHKA 1O NPKU UCNOABIOBAHUKU ACQHHOK TC
[1O K COBOKYNHbIM 3ATPATAM HA UHGOPMALWOHHbIe TC O B opraduzaummn

MuHuMym peme Hu BieapeHus TC MO BpemeHHO UHTepBaA OT HaYAAQ BHeapeHus TC MO A0 BbIXOAQ HO
6e3yObiTOYHbIA YPOBEHb (HAYQAO BO3BPATA uHBeCTUUMIA B TC 0O)

MuHUMyM 3atpar Ha BHeapeHue TC O CyMMapHQas CTOUMOCTL Nprobpeterus, obyyeHis u conposoxaexus 1C MO

MUHUMOABHBI CPOK OKYNAEeMoCcT BpemeHHOM MHTepPBAA OT Ha4aAQ BHeapeHus TC 1O A0 NOAHOM OKYNAaeMocTi

3arpar Ha sHeapenue TC MO 3QTPAT HA ee BHeApeHue

B mpouecce Bueapenunss TC 1O coOupaeTcsi cTaTUCTUKAa W OILICHUBACTCS
3¢ (HEeKTUBHOCTh €€ BHEIPEHHS C TOYKUA 3PEHUS pAda KpUTEpHUEB (MHHUMYM
TpynoemMkocTu conpoBoxacHust [10, muanmyMm 3atpaT Ha compoBoxacHue 110 u

np.). IIpn u3MeHeHuu yclioBUM OOBEKTa BHEIPEHUS W MO pe3yJbTaTaM aHajau3a
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sbdextuBHocT BHempenuss TC TI0 mpuHMMaeTcss pemieHre: a) O BHECEHUH
u3MeHeHui B pabouyro koHpurypauuto TC I10; 6) o nmepexone Ha HoByo TC I10O.

B ciaydae nepexoma moBTopstoTes mi. 3)-4)-5).

Ounenka u Bo10op TC 11O

[lenb mporiecca OIEHKU — OMpeneieHne (PyHKIMOHANBHOCTH U KaduecTBa TC
IO nns mocnepyromiero BbeIOOpa. OIeHKA BBINONHIETCS B COOTBETCTBUU C
KOHKPETHBIMU KPUTEPUAMH, €€ pe3ybTaThl BKIIOYAIOT KaK OOBEKTHBHBIE, TaK U
cyObekTuBHBIC naHHbIe Mo kaxaou TC I10.

[Tporeccel OLIEHKH U BBIOOpa TECHO B3auMOCBsI3aHbl. [10 pe3ynbrataM oLieHKH
eI BbIOOpAa W/WIM KpPUTEpUM BbHIOOpa M HMX Beca MOTYT MOTpPeOOBaTh
Monaupukanmu. B Takux ciayyasx MOXET MOHaA00UThCS OBTOpHAs oneHka. Korna
AHAIM3UPYIOTCS OKOHYATEJIbHBIE PE3YyNbTaThl OLEHKA W K HUM IPUMEHSIOTCS
KpUTEpPUH BBIOOpA, MOMKET OBITh PEKOMEHJOBAHO MPUOOPETEHUE TEXHOJIOTHUU.
AJbTEepHATUBOM MOXKET ObITh OTCYTCTBUE a/I€KBATHBIX TEXHOJIOTUH, B 3TOM ClIydae
pEeKOMEHayeTcsl  pa3padoTaTh  HOBYKO  TEXHOJIOTMIO,  MOJIM(DUIIMPOBATH
CYILLECTBYIOILLYIO MJIM OTKAa3aTbCsA OT BHEAPEHHUS.

[Iporecc BEIOOpaA BKITFOYAET B CeOs CACAYIONIUE ASHCTBUS:

* bopMynupoBKa 3agad BbIOOpa, BKJIIOYAs IEJIM, MPEANOJIOXKEHUS U
OTrpaHUYEHHS];

* BBIIIOJIHEHUE BCEX HEOOXOAMMBbIX JCHUCTBUA MO BBIOOPY, BKIHOYAs
OTIpeJIENICHHE U PaHKUPOBAHUE KPUTEPHUEB, ONPEICICHUE TEXHOIOTMHKAH/IUIaTOB,
cOOp HEOOXONMMBIX JaHHBIX M TNPUMEHEHHE PAaHXUPOBAHHBIX KPUTEPHEB K
pe3ynbTaTaM OLIEHKH JJI ONpPEIeTICHUsI CPEICTB C HAUTYULIMMU MTOKa3aTelIsIMH;

* BBITIOJIHEHUE HEOOXOIUMOTO KOJMYECTBA UTEpAIMil C TeM, YTOOBI BHIOpPATh
(W11 OTBEPTHYTH) TEXHOJIOTMH, UMEIOIIUE CXOAHBIE TOKA3aTEIN.

TunuyHblid TpoliecC OIEHKM W/WIM BBIOOpA MOKET HCMOJIb30BaTh HaOOp
KPUTEPUEB Pa3IWYHBIX TUNOB. Kaxaplii Kputepuil AOHKEH ObITh BBIOpaH U

aaalTUPOBaH SKCIICPTOM C YUECTOM 0COOCHHOCTEH KOHKPCTHOTI'O ITponccca.
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VcxonmHble mMaHHBIE IJI OICHKHA W BhIOOpa — HAOOp mapameTpoB (TEXHUKO-
skoHOMHUYecKkux xapakrepuctuk) TC I10:

1. ®OyHKIMOHAJIBHBIE XapaKTEPUCTUKU, OPHUEHTHUPOBAHHBIE HAa IIPOLIECCHI
x)u3HeHHoro mwkia [10 (ympaBiaeHue TPOEKTOM, YIPABJICHHE TPEOOBAHUSIMHU,
yhpaBiieHHe KOH(Urypanreil U u3MEeHeHUsIMHU, aHalu3 U npoektupoBanue 110 u
Jp.).

2. DYHKITMOHAIbHBIE XapaKTePUCTUKHU MIPUMEHEHUS (cpena
dbyHkuuoHupoBanusi, cosmectuMocth ¢ Apyrumu TC TIO, cooTBercTBHE
TEXHOJIOTUYECKUM CTaHJIapTaM).

3. XapakTepucTUKH KadecTBa (HAAEKHOCTh, YyAOOCTBO HCIOJIb30BaHMUS,
3 PEKTUBHOCTD, COITPOBOKIAEMOCTh, IEPEHOCUMOCTH ).

4. OOmue XapakTepUCTUKU (3aTpaThl HA TEXHOJIOTHIO, JIMIICH3WMOHHAs
MOJIUTHKA, o1leHOUHbIN 3 dekT ot BHenpenus: TC 10, undpactykrypa, Tpedyemas
st BHeapenus TC [1O, gocTymHOCT, M KadyecTBO OOydeHUs, cepTuduxaius
MOCTABIIHKA, TTOJIEPKKA MOCTABIIUKA).

Ha  ocHoBe manHoro Habopa  mapaMeTpoB  aHAIM3UPYIOTCS U
kinaccupunupyrorcs  cymectsytome TC I10. OOmwmit Habop KpuTEpHUEB,
npumensieMbix 15 ouenku TC 10, mpuseaen B Tadu. 1.

B pe3ynbTaTe BBINOJIHEHHON OLEHKHM MOKET OKa3aTbCAd, 4YTO HHU OJHA
JIOCTYTHAsl TEXHOJIOTUSI HE yJIOBJICTBOPSIET B HY>KHOM MEpPE BCEM KPUTEPHUSIM U HE
MOKPBIBAET BCE MOTPEOHOCTH MPOEKTa. B 3TOM cilydae MOXKET MPUMEHSITHCSI HAaOOp

CpPEJICTB, MO3BOJISIONINNA TOCTPOUTH HA UX 0a3€ €IMHYIO0 TEXHOJOTUYECKYIO CPEY.

BbInoJiHeHHe NHUJIOTHOTO IPOEKTA

[lepen monHoMacmTaOHbIM BHeApeHueM BoiOpanHoi TC I10 B opranuzanuu
BBINOJIHSETCS MUJIOTHBIA MPOEKT, LEIbI0 KOTOPOTO SBJISETCS 3KCIIEPUMEHTAIbHAS
MIPOBEPKA MPABWIBHOCTU PEIICHUM, MPUHATBIX Ha NPEABIAYIIMX J3Tanax, Hu

MMOATOTOBKA K BHCIPCHUTO.
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[lunoTHBIE  TPOEKT TO3BOJISIET  MOJMYYUTh  BaXHYH  WH(OOpMAIHIO,
Heooxoaumyto it orieHku TC [1O u ero moaaepkKKu co CTOPOHBI MOCTABIIHMKA
MIOCJIE TOTO, KaK CPEICTBO YCTAHOBJIEHO.

Baxnoii (yHKIIMEH NHUIOTHOTO TMPOEKTa SABIAETCS NPUHATHE PEUICHUS
OTHOCUTEJIBHO MpHOOpeTeHus: win oTkaza oT ucnoib3oBanus TC I1O. Ilposan
MUJIOTHOTO MPOEKTA MO3BOJISIET U30€XKaTh 00JIEe 3HAUUTEIBHBIX U TOPOTOCTOSAIINX
HEeyJad B JajbHEWIIEM, IIOCKOJIbKY MHWJIOTHBIA MPOEKT OOBIYHO Tpeodyer
MPUOOPETEHUS] OTHOCUTEIHLHO HEOOJBIIOr0 KOJIMYECTBA JIMIEH3UNW U 00ydeHUus
Y3KOI0 Kpyra CIEeIIMaIuCTOB.

[TUOTHBIN TPOEKT JOJKEH 001a1aTh CICAYIONIMMU XapaKTePUCTUKAMMU:

TunuyHocTh mpeaMeTHOW o6nactu. UToObI 00JIETYUTH OKOHYATEIHHOE
onpenenenue obnactu npumenenus TC I1O, nmpeamerHas o0aacTb MUIOTHOTO
MPOEKTa JIOJDKHA OBITh TUIMWYHOM 11 OOBIYHOM JAESTENBHOCTH OpraHU3aIINM.
[TunOTHBI TIPOEKT OJDKEH TOMOYb OMPEASTUTh JIIOOYI0 JOMOJHUTEIHHYIO
TEXHOJIOTHIO, 00YUYEeHHE WJTU MOJJIEPKKY, KOTOpble HEOOXOAUMBI JIJIsl IEpEeXoa OT
MUJIOTHOTO TMPOEKTa K MMpokoMaciitabHoMmy ucrosb3oBanuto TC T10. B pamkax
ATUX OTPAHUYCHHI MUJIOTHBIM MPOEKT JIOJKEH UMETh HEOOJIBIIIOW, HO 3HAYMMBbIN
pasmep.

Macmrabupyemoctb. Pe3ynpTaThl, MOJy4eHHBIE B THJIOTHOM TPOEKTE,
JTOJDKHBL mokaszaTh Macmrtabupyemocts TC T10. Ilear — moayduTh YeTKoOE
MPEICTAaBICHUE O MaciTadax MpoeKToB, st KoTopbix nqanHas TC 1O mpumenuma.

[IpencraBuTenbHOCTD. [IMIOTHBIN MPOEKT HE TOJKEH ObITh HEOOBIYHBIM WJTU
yHUKaIbHBIM s opranuzauuu. TC IO gomkHa MCMOJIB30BaTHCS JISI PEIICHUS
3aJ1a4, OTHOCAIIUXCA K TPEIMETHOM 00JIaCTH, XOpOIIO TOHMMaeMOW BceH
OpTraHU3aAIMEN.

Kputnunocts. [IMIIOTHBINM TPOEKT JOJKEH UMETH CYIIECTBEHHYIO 3HAUMMOCTb,
YTOOBI OKAa3aThCsl B IIEHTPE BHUMAHWS, HO HE JIOJDKCH OBITh KPUTHYHBIM JIJIS

YCHCHIHOﬁ ACATCIbHOCTHU OpraHU3al B IIECJIOM.
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ABTOPUTETHOCTH. ['pynna crnenrainucToB, YYaCTBYIOIIMX B MPOEKTE, JOJIKHA
007a1aTh BEICOKUM aBTOPUTETOM, MPU 3TOM PE3YJIbTAThl MPOCKTa OyayT BCEphEe3
BOCIIPUHSTBI OCTAJIbHBIMU COTPYIHUKAMH OpraHU3aI1u.

['oToBHOCTH mpoekTHOW rpymnmbl. [IpoexkTHass rpymnma gokHa 00J1a7aTh
TOTOBHOCTBIO K HOBOBBEICHHUSIM, TEXHHUYECKOM 3PEJNOCTBI0 M IPUEMIIEMBIM
ypoBHeM ombiTa U 3HaHuil B nanHod TC [1O u mpeamerHoit obnactu. C apyrou
CTOPOHBI, TPyMIa JOJDKHA OTPAXKATH B MUHUATIOPE XAPAKTEPUCTUKU OpraHU3alun
B LICJIOM.

B mpouecce OlieHKM NMUIOTHOTO MPOEKTa OpPraHU3alMs TOJKHA ONMPEICIUTh
CBOIO IMTO3UIHIO TI0 CIEAYIOMINM TPEM BOIIPOCAM:

* [lenecoo6paszuo i BHeApATH TC 1107?

* Kakue KOHKpeTHbIE 0COOEHHOCTH MUJIOTHOTO MPOEKTAa MPUBENH K €T0 YCIEXy
(unu Heynaue)?

* Kakue mpoekThl Wiv MoJpa3JeieHus] B OpraHu3aliid MOIJIM Obl MOJIYYHUTh
BbIrO1y OT ucnonb3oBanus TC [107?

B03MOXHBIM peliieHreM JOJKHO ObITh OJTHO U3 CISAYIONINX:

* Buenpute TC 110. B 3TOM ciyyae pekomMeHayeMblii mMacmiTad BHEIpPEHUS
JIOJDKEH OBITh OMpeiesieH B TEPMUHAX CTPYKTYPHBIX TOJIpa3/IeJICHUN U TPeAMETHON
o0nacTu.

* BeIOTHUTG JOMOMHUTENIBHBIN MUIOTHBIM NPOEKT. Takoil BapuaHT JOJKEH
paccMaTpuBaTbCsl TOJBKO B TOM Ciydae, €CJIM OCTAIUCh KOHKPETHBIE
Hepa3pelIeHHbIe BOMPOCkl 0THOCUTENIbHO BHeApeHus: TC [10 B opranuzanum.

* Otkazarecs ot TC I1O. B aToMm cityyae npuyunHbl 0TKa3a oT KoHKpeTHou TC
[1O nomxHBI OBITH OMpEACICHBI B TEPMHUHAX MOTPEOHOCTEW OpraHU3aIe WA
KPUTEPUEB, KOTOPBIE OCTAIIUCH HEYAOBIECTBOPEHHBIMH. [lepen TeM Kak MpOI0IKUTh
nestenbHoCcTh Mo BHeApeHuto TC I10, moTpeOHOCTH opraHu3aluu OJDKHBI OBITh
MEePECMOTPEHBI Ha MPEMET CBOCH 00OCHOBAHHOCTH.

* Otkazatbes oT ucnonb3zoBanuss TC 10 BooOmie. [TMIOTHBIN TPOEKT MOMKET

moKa3aTh, 4YTO oOpranu3anus jubo He roroBa k BHenperuto TC 10, mmbo
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ABTOMATHU3alusda OAaHHOI'O aCIICKTa IMponccCa CO3JaHHA U COIIPOBOKICHUA I1IO me

JaeT HUKakoro 3 dexra 11t OpraHu3aiiy.

IIpakTnyeckoe Bueapenue TC IO

[Iponecc nepexona k npakrruueckomy ucrnonas3oBanuto TC 110 HaumHaercs ¢
pa3paboTKu W MOCJHEAYIOIEeH pealn3aluu MIaHa nepexoia. JTOT IUIaH MOKET
OTpakaTh MOATAIMHBIN MOAXO]I K IEPEXOAY — OT TIIATEIHHO BRIOPAHHOTO MUJIOTHOTO
IIPOEKTa 10 MPOEKTOB € CYLIECTBEHHO BO3POCIINM Pa3HOOOpa3ueM XapaKTEPUCTHUK.

[Iman nepexona AOJKEH OXBATHIBATH:

* UH(QOPMAIMIO OTHOCUTEIBHO €€, KPUTEPUEB OLIEHKU, Ipapuka u
BO3MOYKHBIX PUCKOB, CBSA3aHHBIX C peaJln3aluel I1aHa;

* H(OPMAIUMI0O OTHOCHUTEIILHO NPHOOPETeHHs], YCTAHOBKH M HacTpoiiku TC
I10;

* ”HOPMAIIMIO OTHOCUTENILHO MHTErPAllUU C CYIIECTBYIOIIMMH CPEACTBAMH,
BKJIIOYAsl KaK MHTErpalyuio CpPeACTB APYr C JPYroM, TaK U UX HHTETpalydio B
npoueccsl pa3paboTku u s3kcrryaranuu 110, cymecTByomiye B opranu3aluy;

* 0’KHJIaeMbl€ MOTPEOHOCTH B 00YUEHUH U PECYPCHI, UCIIOIb3YEMbIE B TEUEHUE
1 IIOCJIE 3aBEPIICHMS IIPoLiecca EPEX0a;

* OIpeIeNIeHUE CTaHAAPTHRIX npouenyp ucnoib3oBanus TC I10.

[Inan mepexona AOIDKEH ONPEAENATh HAYAIbHYIO NMPAKTUKY NPUMEHEHUS U
MPOLIETypbl MCIIOIB30BaHus cpeacTB. PeanpHoe mpumenenue nob6oit TC 10 B
KOHKPETHON OpraHu3allid U KOHKPETHOM IMPOEKTE HEBO3MOXKHO 0€3 BBIPAOOTKH
psia ctaHaapToB (TPaBWII, COTJIANICHUN), KOTOPBIC JOJDKHBI COOIOAATHCS BCEMU
y4aCTHUKAaMU MPOEKTa (3TO OCOOCHHO aKTyaJbHO IMPH KOJUIEKTUBHOM pa3paboTke
[IO OonbIIMM KOJIMYECTBOM TIpyIN crnenuaiuctoB). K TakuMm cranmapTam
OTHOCSTCS CIEAYIOLIHE:

* PYKOBOJICTBA 10 MOJIETMPOBAHMIO U POEKTUPOBAHUIO;

* COIIALIEHUS IO IPUCBOEHUIO UMEH;

* IPOLEAYpPHl KOHTPOJIA KAad4eCcTBA W INPOLECCOB NPHUEMKH, BKIIOYA

PacCimruCaHreC SKCIIEPTU3 U UCIIOJIB3YEMBIC METOJO0JIOTNH;
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* IPOLEAYpPHl  PE3EPBHOTO  KOMUPOBAHMS, 3alUTBl MAacCTEp-KOMUU U
KOH(UTYpHUpOBaHUS 0a3bl JAHHBIX MTPOEKTA;

* IpOLIETypbl HHTETPAIMU C CYIIECTBYIOIIMMHU CPEACTBAMU U 0a3aMu JaHHBIX;

* IPOLEAYPHI COBMECTHOT'O MCMOJIB30BAHUA TAHHBIX U KOHTPOJISI HETOCTHOCTH
b/I;

* CTAaHAAPTHI U MPOLEAYPHl 00ECIICUCHHS CEKPETHOCTH;

* CTaHJIapThI JOKYMEHTHUPOBAHUS.

* CTaHJIapT MPOECKTUPOBAHUS;

* craHiapT 0OpPMIICHUS TPOEKTHOU IOKYMEHTAIUU;

* cTaHAapT UHTEpdelica NoIb30BATENS.

Mns ycnemnoro BHeapenns: TC I1O B opraHu3annu CylecTBEHHOMN SBISETCA
MOCJIEA0BAaTEILHOCT, B €€ mnpuMeHeHUU. I[lockoiabKy OOJBIIMHCTBO CHUCTEM
pa3pabaThIBalOTCA KOJUIEKTUBHO, HEOOXOIUMO OMNpPENENUTh XapakTep OyayIero
ucrnonb3oBanusi TC [1O kak oOTAenbHBIMH pa3paOOTYMKAMHU, TaK M TPyHIaMHu.
Hcnonb30BaHre CTaHAAPTHBIX MPOIEAYP MO3BOIUT 00€CTICUUTH IIJIABHBIN MEpeXo/
Mexay oTaesbHbIMU cTaausmu XK1 T10.

Pesynprarom nannoro srana susercs BHenpenue TC 10 B moBceaHeBHYIO
npakTuky opranuzanuu. Kpome toro, momnepxka TC IIO Bkitouaercss B IJiaH

Tekyien noaaepxku [1O B jaHHON OpraHU3alni.

Ipumepst TC IO pa3jn4HbIX KOMIIAHU-NIOCTABIIUKOB

Texnonorus Rational Unified Process (IBM Rational Software)

Ha cerogsmauii 1eHs MPaKTHYECKH BCE BEIYIINE KOMITAHUU — Pa3paboTINKu
TexHoJioruii W mporpammubix mpoaykroB (IBM, Oracle, Borland, Computer
Associates u ap.) pacmoararmT pa3BUTBLIMH TEXHOIOTHIMH co3fanus [10, koTopsie
CO3/aBaJIMCh KaK COOCTBEHHBIMU CHJIAMU, TaK U 3a CYET MPUOOPETCHUSI TIPOTYKTOB
U TEXHOJIOTHH, CO3JaHHBIX HEOOJBITUMHU CIEIUATU3UPOBAHHBIMU KOMITAHUSIMHU.
Br160p B KauecTBe mpuMepa YeThIPEX MEePEUUCICHHBIX KOMIAHUN OOBSICHSIETCS UX

BEAyIIMMHU mo3unusMu Ha mupoBoMm peiike TC 1O [IDC-2002, 1DC-2003-1],
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IPUCYTCTBHEM HA POCCUUCKOM PBIHKE U OTPAaHUYEHHBIM OOBEMOM HACTOSIIEIO

o03opa.
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Pucynox 1 — O6miee npeacrasienne RUP

Onna u3 HamboJsiee COBEPIIECHHBIX TEXHOJOTUM, MPETEHIYIOMMUX Ha PpPOjb
MHPOBOT0 KopriopatuBHoro cranaapta — Rational Unified Process (RUP) [Kpauren-
02]. RUP mpencraBiasier co0OH MNpPOrpaMMHBIA MPOIYKT, pa3paObOTaHHBIN
xommanueit Rational Software (www.rational.com), koTopast B HacTosiiee BpeMs
BXOIMT B cocTaB [IBM.

RUP B 3HauuTenbHON CTENEHU COOTBETCTBYET CTaHIapTaM M HOPMAaTHUBHBIM
nokyMeHTaMm, cBsizanHbIM C Tiporieccamu JKI[ IO u oneHkod TEeXHOIOTrHYeCcKou
3peNiocTH opranusanuii-pazpadorunkos (ISO 12207, 1ISO 9000, CMM wu ap.). Ee
OCHOBHBIMH TTPUHITUTIAMH SBIISTFOTCS:

1) UTepaiioHHbI U MHKPEMEHTHBIN (HapaliBaeMblii) MOJX0/ K CO3IaHUI0
[10.

2) IlnanupoBaHWe W yIpaBJIEHUE TPOEKTOM Ha OCHOBE (DYHKIIMOHATHHBIX

TpC6OBaHHﬁ K CUCTEMC — BAPHUAHTOB MCIIOJIb30BaAHMUS].
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3) Iloctpoenue cuctemsl Ha 0aze apxutektypsl [10.

[IepBbIil TPUHIMIT ABISETCS ONPEACIAIOIMM. B COOTBETCTBUM € HHM
pa3paboTKa CHUCTEMbI BBITIOJHSIETCS B BUJIE HECKOJIbKHX KPAaTKOCPOYHBIX MHUHH-
MPOCKTOB (PMKCUPOBAHHOW JIIUTENBHOCTH (OT 2 10 6 HEJenb), Ha3bIBAEMBIX
utepanusamu. Kaxngass urepanusi BKIIOYAET CBOM COOCTBEHHBIC 3Tallbl aHAIM3a
TpeOOBaHMM, TPOCKTHUPOBAHUS, peaTu3allii, TECTUPOBAHUSA, HHTETpaluu U
3aBEPIIACTCSA CO3/IaHUEM Pa0OTAIOIIEH CUCTEMBI.

WNTepallMOHHBIA LUK OCHOBBIBAETCS HA IIOCTOSHHOM pACIHIMPEHUH U
JIOTIOJIHCHUU CHUCTEMBI B TMPOIECCE HECKOJbKUX WTEpAlMid C MEePUOTUYECKOU
oOpaTHOM CBSA3BIO U aJanTalKei J00aBIsEMbIX MOIYJIEH K CYHIECTBYIOUIEMY SAPY
cucteMmbl. CHCTEMa TOCTOSIHHO pa3pacTaeTcs IIar 3a IIaroM, MO3TOMY TaKOW
MOAXO/J] Ha3bIBAIOT UTEPALIMOHHBIM U HHKPEMEHTHBIM.

Ha puc. 1 mokazano oOmiee mnpencraBienue RUP B aByx wu3MepeHUsX.
['opr3oHTaNIbHOE H3MEPEHUE TMPEACTABIET BpPEMS, OTpPaXaeT JUHAMHYECKHUE
aCIEKThI MPOIIECCOB U ONEPUPYET TAKUMH TMOHSITHUSMU, KaK CTaIuU, UTEPAIUU U
KOHTPOJIbHBIE TOUKU. BepTUKAIIbHOE U3MEPEHUE OTPAXKAET CTATUUECKUE ACTIEKTHI
MPOIIECCOB U ONEpUpPYyeT TAKUMH TOHSATUSIMU, KaK BHUIbI JEATEIbHOCTH
(TEXHOJIOTUYECKHUE OTepalnn), padodne MPOAYKThl, UCTIOJTHUTEIN U TACIUTLTAHBI
(TEXHOJIOTHYECKHE MPOIECCHI).

Cornacno RUP, XKII 1O pa3zOuBaeTcs Ha OTIEIbHBIE IUKJIbI, B KOKIOM U3
KOTOPBIX CO3AAETCs HOBOE MOKOJIEHNE NpOoayKTa. KakIblii LIUKII, B CBOIO OYEpE/ib,
pa3ouBaeTcs Ha YEThIPE MOCIeA0BATEIbHbIE CTAUU:

* HayasbHas cTaaus (inception);

* ctaaus pa3padotku (elaboration);

* CTaJIMsl KOHCTPYUpPOBaHUs (construction);

* cTaaus BBOJA B aeiictBue (transition).

Kaxxmass cragus 3aBepmiaeTcs B YETKO OMNPEACICHHOW KOHTPOJIBHOW TOYKE
(milestone). B 3TOT MOMEHT BpeMEHH JOJKHBI JOCTUTATHCS BAXKHBIE PE3YyJIbTAThI U

NPUHUMATHCS KPUTHUECKH BaXKHBIE PEIICHUS O JalbHeHIel pa3paboTke.
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Hauanpnast cTamus MOXKET NPUHUMATh MHOXECTBO pa3HbIX Qopm. [lis
KPYIHBIX MPOEKTOB HadaJlbHAas CTagusl MOKET BBUIUTBCS BO BCECTOPOHHEE
U3Y4YEHHUE BCEX BO3MOXKHOCTEHM peanu3aluu MpoeKTa, KOTopoe 3aiimMeT Mecsibl. Bo
BpeMs HauaIbHOM CTaIuu BhIpabaThIBaeTCs OM3HEC-TIIaH MPOEKTa — ONPEIeIsIeTC s,
CKOJIBKO TMPHUOJIM3UTENIbBHO OH OylneT CTOUTh M KakoWl J0X0J TpHUHECET.
OnpenenstoTcs: TakKe TPAHUIIBI IPOEKTA, U BBIMOIHACTCS HEKOTOPhIA HaYaJIbHBIN
aHaJIU3 JJI1 OUEHKH pa3MEpPOB MTPOEKTA.

Pe3ynbraTaMu HauanbHOW CTA/IUU SIBIISFOTCS:

*o0IIee ONUWCAHUE CHUCTEMBI: OCHOBHBIE TpeOOBaHUA K TPOEKTY, €ro
XapaKTEPUCTUKU U OTPAaHUYCHHUS;

* HayaJIbHAsl MOJIeNIb BAPUAHTOB HMCIOJIB30BaHUs (CTeNeHb TOTOBHOCTH — 10-
20%);

* HayaJIbHBIN MIPOEKTHBIN II0ccapuil (CII0Bapb TEPMHUHOB);

* HaYaJIbHBIA OM3HEC-TIJIaH;

* IUIaH MPOEKTAa, OTPAKAIOIINNA CTAIUU U UTEPALINH;

* OJIVH WUJIY HECKOJIBKO MPOTOTHIIOB.

Ha ctaguu pa3paboTku BBISIBISIIOTCS O0Jiee eTallbHbIe TPEOOBAHUS K CUCTEME,
BBITIOJIHAETCS] BBICOKOYPOBHEBBIN aHAIN3 MPEAMETHOM 00JaCTH U MPOEKTUPOBAHHE
JUIE  TOCTpOeHusi  0a30BOM  apXWUTEKTypbl  CHUCTEMBI, CO3JaeTcs  IUIaH
KOHCTPYUPOBAHUS U YCTPAHAIOTCS HAMOOJI€e pUCKOBAHHBIE 3JIEMEHTHI MPOEKTA.

PesynpTaTamu ctaguu pa3pabOTKU SBISIOTCS:

* MOZICJIb BapMAaHTOB MCIOJIb30BaHUsS (3aBeplleHHas MO KpalHed Mepe Ha
80%), onpeaenstoiias GyHKIIMOHAIbHBIC TPEOOBAHUSI K CUCTEME;

*IEpeUYCHb  JOMOJHUTENBHBIX  TpeOOBaHWI,  BKJIOYas  TpeOoBaHUS
HEe(DYHKIIMOHAJILHOTO XapakTepa U TpeOOBaHHUsA, HE CBSI3aHHBIE C KOHKPETHBIMHU
BapUaHTaMU UCIIOJIb30BAHUS;

* onrcaHue 0a30BOM apXUTEKTYPhl Oy yIel CUCTEMBI;

* paboTarouii MPOTOTHII;

* YTOUHEHHBIN OM3HeC-TUIaH;
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* [UTaH Pa3padOTKH BCEro MPOEKTa, OTPAKAIOLIUN HUTEpallM U KPUTEPHH
OLICHKH JJI KaKJI0M UTEPALIHH.

CaMbIM BaXXHBIM pE3YyJbTaTOM CTaJUM pa3pabOTKU SBIAETCA OIMCAHHE
0a30BOM apXUTEKTYpHI OyayIlel CUCTEMBI. DTa apXUTEKTypa BKIIIOUALT:

* MOJIeIb IIPEIMETHOW 00JIacTH, KOTOopas OTpa)kaeT NMOHMMaHue Ou3Heca U
CIIy’)KUT OTIIPABHBIM ITYHKTOM JUIsl POPMHUPOBaHMSI OCHOBHBIX KJIACCOB MPEAMETHOMN
o0JracTu;

* TEXHOJIOTUYECKYIO IUIaT(GOpMY, OIpPENESAIONIYyI0 OCHOBHBIE 3JIEMEHTHI
TEXHOJIOTHH pean3alii CUCTEMBI U UX B3aUMOJICHCTBHE.

DTa apxXuTeKTypa SIBIISIETCS OCHOBOW BCEH NajbHEHIIell pa3paboTKH, OHA
CIIY’KMT CBOErO poJia IPOEKTOM Ul MOCIEAYIIIHUX cTaguid. B nanpHelmem
HEN30€KHbl HE3HAUMTENIbHbIE M3MEHEHHS B JETAIAX AapXUTEKTYpbl, OJHAKO,
CEpbE3HbIE N3MEHEHUSI MAJIOBEPOSATHBI.

Cragust  pa3pabOTKM  3aHMMaeT  OKOJIO  MATOW  YacTh  oOwiei
MPOJOJKATEILHOCTH TpoeKTa. OCHOBHBIMHU MpU3HAKAMU 3aBEPUICHUSI CTaJUU
pa3pabOTKH SABJISIOTCS 1BA COOBITHS:

* pa3pabOTYMKHU B COCTOSSHUM OLIEHUTh C JOCTATOYHO BBICOKOM TOYHOCTBIO,
CKOJIbBKO  BpPEMEHM TOTpeOyeTcsi Ha  peaju3aluio  KaXJ0ro BapuaHTa
VCITOJIb30BAHUS;

* UAECHTU(ULMPOBAHBI BCE HAMOOJIEE CEPhE3HbIE PUCKH, U CTENIEHb TOHUMAaHUS
HauboJiee BaKHBIX U3 HUX TaKOBA, UTO U3BECTHO, KAK CIIPABUTHCS C HUMHU.

CyImHOCTb MJIaHUPOBAHMS 3aKIIIOYAETCA B ONPEICTICHUH MOCIEA0BATEIbHOCTH
UTepalii KOHCTPYUPOBAHMS M BAPUAHTOB MCIOJb30BaHUS, pEATU3yEMbIX Ha
KOKI0M wurepauuu. MWrepaumm Ha CTaguud KOHCTPYUMPOBAHMS  SBIISIFOTCS
OJIHOBPEMEHHO MHKPEMEHTHBIMH U TIOBTOPSIOIIUMUCS::

* UTepalluu SBJIAIOTCS MHKPEMEHTHBIMH B COOTBETCTBUU C TOW (yHKIUEH,
KOTOPYIO OHM BbINIONHSAOT. Kaxknas utepanus 106aBiseT ouepeHble KOHCTPYKIUH

K BapuaHTaM HCIIOJIb30BaHUsA, PCAIM30BAaHHBIM BO BPpEMA IPEABIAYIITUX HTepaHHﬁ;

50



*UTCpAllM  SIBJSIFOTCS  TMOBTOPSIOIIMMHUCSA 110  OTHOIICHHIO K
pa3pabaTeiBaeMoMy kKoay. Ha kaXk/10i1 uTepaninu HeKOTopasi 4aCTh CYIIECTBYIOIIETO
KOJIa MEePETNHICHIBACTCS C MEIBIO CACNAaTh ero 00yiee THOKIM.

Pe3ynbraroM CcTaiud KOHCTPYUPOBAHHWS SIBIIIETCSA IPOIYKT, TOTOBBIA K
nepeaue KOHSYHBIM T0JTb30BaTeNsIM. Kak MUHIMYM, OH COJIEPIKUT CIIETYIOIIee:

* [10, unTerprpoBaHHOE Ha TPeOYyEeMBIX IIaThopMax;

* PYKOBOJICTBA IOJIb30BATETIS;

* OMHCaHWe TEKYIIEH peaTn3aIi.

HasnadueHnem craguyd BBOJA B JICWCTBHE SBJSETCS Iepenada TOTOBOTO
MPOYKTa B PacHOpsDKEHUE MOJIb30BaTenel. JlaHnHas ctaaus BKIIIOYAET:

* OeTa-TeCTHpOBaHKUE, TIO3BOJISIONIEE YOEMUTHCS, YTO HOBasg CHCTEMa
COOTBETCTBYET OKHJIAHHUSIM TIOJ30BATEIICH;

* mapajienbHoe (pyHKIIMOHUpOBaHUE ¢ cyiecTByromiei (legacy) cucremoti,
KOTOpast TIOJJIC)KUT IIOCTETICHHON 3aMeHe;

* KOHBEPTHPOBaHKE 0a3 JaHHBIX;

* ONITUMU3AIINIO POU3BOIUTEIIHBHOCTH;

* o0yueHue TI0Ib30BaTENICH U CICIIHAUCTOB CIYKOBI COTPOBOXKICHHUS.

Craruueckuii aciekt RUP npencTaBieH 4eThIpbMsi OCHOBHBIMU AJIEMEHTaMMU:

* poiu;

* BUJBI ACSITCILHOCTH;

* paboume MPOAYKTHI;

* TUCLUTLINHBIL.

[Tonsarue «pomby (role) onpeaenseT MoBeIeHUE U OTBETCTBEHHOCTh TUYHOCTH
WIH TPYIIBI JTUYHOCTEH, COCTABJIIOMINX MPOCKTHYIO KoMaHTy. OjHa JWIHOCTH
MOJKET UTpaTh B MPOEKTE MHOT'O PA3JIMYHBIX POJICH.

[Tox BUIOM NESATEIIEHOCTH KOHKPETHOTO MCIIOJHUTEIS TOHUMACTCS SAMHHIIA
BBIMOJIHsIEMOW UM paboTel. Bua nestenbHoctr (activity) cooTBETCTBYET MOHSITHIO
TEXHOJOTHUeCKor omepamnu. OH WMEET YETKO ONPEJCICHHYIO IIeNb, OOBIYHO
BEIPKACMYI0O B TEPMHHAX IMOJYYCHHS WM MOIAM(PHUKAIUN HEKOTOPBIX paboumx

npoayKToB (artifacts), Takux, Kak MOJIeJb, JIEMEHT MOJIENIU, TOKYMEHT, UCXOTHBIN
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Kol win TuiadH. Kaxnaplii BUJl JIE€SITENBHOCTH CBSI3aHO C KOHKPETHOW POJIBIO.
[IpoAOMKUTENLHOCTh BUJIa ACSATEIBHOCTU COCTABISET OT HECKOJbKUX YacoB JI0
HECKOJBKHUX JHEH, OH OOBIYHO BBITIOJHAETCS OJHUM UCIOJHUTEIEM U MOPOXKIAET
TOJIBKO OJIMH WJIA BeChbMa HEOOJIBIIIOE KOJIMYECTBO padoUnX MPOoIyKTOB. JIt000# BuI
JEATEIIbHOCTH JOJKEH SIBIIATHCS 3JIEMEHTOM Ipolecca uianupoBanus. [ [pumepamu
BUJIOB JICITEIbBHOCTH MOTYT OBITh IUIAHUPOBAHUE UTEPALMH, ONpECICHUE
BAPUAHTOB UCIOJb30BaHUS U JICUCTBYIOIIMX JIMI, BBINOJHEHHE TECTa Ha
MPOU3BOAUTENILHOCTh. KaKIblii BUJ JESITEILHOCTH COMPOBOXKIACTCS HaOOpOM
pykoBoncTB (guidelines), mnpeacraBisiromux co0O0M METOIUKH  BBITOJHEHHUS
TEXHOJIOTUYECKUX OINEPALIAN.

Jucnumuaa — (discipline)  cooTBEeTCTBYeT MOHATHIO TEXHOJOTHUYECKOTO
npoIiecca U MpeCTaBIsIeT COO0M MOCIeN0BATENbHOCTh IEUCTBUM, TPUBOISIIYIO K
MOJYYEHHIO 3HAYUMOT0 Pe3ybTaTa.

B pamkax RUP omnpenenens! mects OCHOBHBIX JUCUHUILINH:

* IOCTPOCHUE OM3HEC-MOICIICH;

* ompejiesicHue TpeOOBaHUH;

* aHAJIU3 ¥ IPOCKTUPOBAHHUE;

* peanuzanus;

* TECTUPOBAHMUE;

* pa3BepThIBAaHUE; U TPU BCIIOMOTATEIbHbIX:

* yrpaBlieHUE KOHPUTYpaIuel 1 N3MEHEHUSIMU;

* yIIpaBJEHUE MPOEKTOM;

* co3anue MHQPaCTPyKTyphl.

RUP kak mpoayKT BXoauT B cocTaB KomIuiekca Rational Suite, mpudem kaxxaas
W3 TIEPEUYMCIICHHBIX BBINIC JUCIHUIUIMH  TOAJACPKUBACTCA  OMNpeaeICHHBIM
MHCTPYMEHTAJIbHBIM CpeACTBOM KoMiuiekca. Dusnueckas peanuzanus RUP
npecraBisieT cobor Web-caiiT, BKIHOYaromui ciaeyonmue KOMIOHEHTHI:

* OIIMCAaHKE BCEX IIEMEHTOB JUHAMHYECKOTO U cTaTndeckoro acrekra RUP;

* HaBuraTtop 1o Bcem snemeHtam RUP, rmoccapuit u cpeactBo ObICTPOTo

00yuYeHUs TEXHOJIOTUH;
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* PYKOBOJICTBA JJISI BCEX YYAaCTHUKOB MPOEKTHOW KOMAaHJbI, OXBATHIBAIOIINE
Bech ckm3HeHHbIM nukin [10. PykoBoacTBa mpenctaBieHbl B JBYX BHIAX: IS
OCMBICJIEHUS TTPOIIECCa Ha BEPXHEM YPOBHE, U B BHJIE€ MOAPOOHBIX HACTABICHUMN 110
TMOBCEIHEBHOM JICATCIBHOCTH;

* HACTABJICHUS 110 UCIOJIb30BAHUIO MHCTPYMEHTAIBHBIX CPEICTB, BXOSALIUX B
cocraB Rational Suite;

* IpUMEPHI U Ia0JIOHBI MPOSKTHBIX penreHui st Rational Rose;

* 1a0JIOHBI TTPOSKTHON JOKyMEHTaIuu st S0Da;

* ma6monsl B popmare Microsoft Word, npennazHaueHHBIC U TTOAIEPIKKA
JIOKYMEHTAIMU 10 BCEM MPOLIECCAM U IEUCTBUAM >XKM3HEHHOTO 1nkia [10;

* uasbl B hopmate Microsoft Project, orpakaroriye uTepaliiOHHbIN XapakTep
pa3padotku I10.

Ananranus RUP k moTpeOHOCTSIM KOHKPETHOW OpraHu3alii WM MpOeKTa
oOecrieunBaetrcs ¢ momoipio Rational Process Workbench (RPW) — cnietnanbsaoro
Ha0Opa MHCTPYMEHTOB U I1a0JI0HOB JIJIsl HACTPOMKH M TyOsrkaiuu \Web-caiitoB Ha
ocioBe RUP. RPW mnoanepxuBaeT Tpu OCHOBHBIE (DYHKIIMM MOJEIUPOBAHUS
TEXHOJIOTHYECKHX MPOIIECCOB:

* OIpe/iesIeHUE Ipollecca;

* OTIMCaHUE TPOIECCa;

* IpeJICTaBJICHHUE Mpoliecca.

bubnuoreka »1eMEHTOB Tpollecca COJEPKHUT TEKCTOBYHO HHGPOPMAIUIO O
Ka)XJIOM 3JIEMEHTE B MOJIEJH IMpoliecca, Bce TekcToBbie cTpanuilbl RUP, a RPW —
HEOOXOMMbIC IA0JIOHBI IS CO3/IaHMs HOBBIX CTpaHull onucanus. RPW
TeHEPHUPYET OIMHMCaHKMEe MPOIECCOB, BKIOYaOIIee TeKCT U rpaduky, B Buae Web-
caiiTa, COeUHSS MOJICIIH MTPOIIECCOB M OMOIMOTEKY OMMMCAaHUH B €UHOE IIEJI0C.

RUP onupaeTcs Ha MHTETpUPOBAHHBIN KOMITJIEKC HHCTPYMEHTAJIbHBIX CPECTB
Rational Suite. OH cymiecTByeT B cleAyOIUX BapuaHTax:

* Rational Suite AnalystStudio — mnpenHasHadeH ISl ONpEACIICHUS H

yIpaBiIeHUs MOJIHBIM HAOOpPOM TpeOOBaHMI K pa3pabaThIBAEMON CUCTEME;
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* Rational Suite DevelopmentStudio — npenHa3HaueH AJis1 MPOSKTUPOBAHUS U
peanuzaiuu [10;

* Rational Suite TestStudio — mnpexacraBmser coOoii HabOp MPOIYKTOB,
HpeHA3HAYCHHBIX JUIS AaBTOMATUIECKOTO TECTUPOBAHUS TIPHIIOKCHU;

* Rational Suite Enterprise — obecriedrBacT MOAAEPIKKY MOJIHOTO KH3HCHHOTO
mukna 10 u mpenHazHavyeH Kak Uil MEHEDKEPOB IMPOCKTA, TaK W OTACIBHBIX
pa3pabOTUYMKOB, BBIMOJHSIONINX HECKOJLKO (DYHKIMOHAIBHBIX POJICH B KOMaHJIE
pa3pabOTUHKOB.

B cocraB Rational Suite, xpome camoii Texnomorun RUP kak mpomykra,
BXOJIAT CJICIYIONIHE KOMIIOHCHTHI:

* Rational Rose — cpeacTBO BH3yalbHOIO MOJCIMPOBAHUS (aHATIW3a U
IPOEKTUPOBAHUS ), UcTIONb3ytomiee 1361k UML;

* Rational XDE — cpenctBo aHain3a M HMPOCKTHPOBAHHUS, HHTETPUPYEMOE C
wiatpopmamu MS Visual Studio .NET u IBM WebSphere Studio Application
Developer;

*Rational Requisite Pro — cpeactBo ympaBieHuss TpeOOBaHHSIMHU,
npeHa3HAUYCHHOES [T OPraHU3aIMi COBMECTHOM pabOThI IPYIIBI Pa3pabOTIYMKOB.
OHO TMO3BOJSIET KOMaHAE pa3padOTYMKOB  CO3/1aBaTh, CTPYKTYpPHPOBATH,
yYCTAHABJIMBATh  TPUOPHUTETHI, OTCICKUBATh, KOHTPOJUPOBATH H3MCHCHHS
TpeOOBaHMI, BO3HHMKAMOIIMX HA JIOOOM JTame pa3pabOTKU KOMIIOHEHTOB
NPUIIOKCHUS;

* Rational Rapid Developer — cpenctBo ObicTpoli pa3pabOTKHU MPHIIOKEHUI Ha
matdopme Java 2 Enterprise Edition;

* Rational ClearCase — cpenctBo ynpasienus koHpuryparuei I10;

* Rational SoDA — cpeacTBo aBTOMAaTHYECKOH TEHEpalUU MPOSKTHON
JTOKYMEHTAIIWH;
* Rational ClearQuest — cpenactBo s ymOpaBlICHUS W3MEHCHUSMH U

OTCJIC)KUBAHUS JIePEKTOB B MPOCKTE HA OCHOBE cpeACTB e-mail u Web;
* Rational Quantify — cpencTBo KOIMYECTBEHHOTO ONPEIEICHHUS Y3KUX MECT,

BIIMSIONTUX Ha 001y 0 3(PhEeKTUBHOCTh pabOThI MPOTPAMMBI;
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* Rational Purify — cpeactBo s Jokanu3anuu TPyAHO OOHApPYKHBaEMBIX
OIIMOOK BPEMEHU BHITIOJHEHUS ITPOTPaAMMBI;

* Rational PureCoverage — cpeacTtBo wHaeHTH(GUKALMKA YYaCTKOB KOJa,
MPOITYIICHHBIX TIPU TECTUPOBAHUY;

* Rational TestManager — cpenacTBo mMmaaHHUpoBaHUS (YHKIHOHAIBLHOTO M
HArpy304HOr0 TECTUPOBAHUS;

* Rational Robot — cpeacTBo 3anvcu 1 BOCIIPOU3BEICHHS TECTOBBIX CIICHAPHCB;

* Rational TestFactory — cpeacTBo TecTHpOBaHUS HAJICKHOCTH;

* Rational Quality Architect — cpeacTBo reHepanuu Kojaa Uit TECTUPOBAHUS.

OMHO M3 OCHOBHBIX MHCTPYMEHTAJIBHBIX CpeICTB Komiutekca Rational Rose
[KBaTpanu-03] mpencraBisger coOOd CeMENUCTBO 0OOBEKTHO-OPUEHTHPOBAHHBIX
CASE-cpencts u mpegHazHAa4eHO Ui aBTOMATH3aIllMU TIPOIIECCOB aHalu3a M
npoektupoBanus [10, a Taxke I TeHEpallUd KOJIOB HA Pa3IMYHBIX fA3BIKAX U
BBIITyCKa MPOEKTHOM qokyMeHTanuu. Rational Rose peanusyer nporecc 00beKTHO-
OpMEHTUPOBaHHOTrO aHanu3a u npoektuposanus 110, onucanueiii B RUP. B ocHoBe
pabotel Rational Rose nexxur moctpoenue aumarpamm u creumdukamuini UML,
OTIPECIISIIONTNX APXUTEKTYPY CUCTEMBI, €€ CTATUYECKUE U TUHAMUYCCKHUE aCTIEKTHI.
B cocraBe Rational R0Se MOXHO BBIICIUTH IIECTh OCHOBHBIX CTPYKTYPHBIX
KOMITOHEHTOB: PENo3uTOopuid, rpaduyeckuii uHTEpdeiic moap3oBaTes, cpeacTBa
npocMOTpa mpoekta (Opays3ep), CpeiACcTBa KOHTPOJS NPOEKTa, CpelacTBa coOopa
CTaTUCTHKHU U TeHEPaTOp JOKyMeHTOB. K HUM 100aBIstOTCS TeHEpaTOphl KOAOB JUIS
KaXJIOTO MTOICPKUBAEMOTO SI3bIKA, COCTAaB KOTOPBIX MEHSICTCS OT BEPCHUH K BEPCHHU.

Peno3utopuit mpeacTtaBiser coOod 0azy JaHHBIX MpoekTa. bpaysep
o0OecrieuynBaeT «HABUTAIMIO» 110 TPOEKTY, B TOM YHCIE TIEPEMEIICHUE TI0
HuepapxusM KJIacCOB M TOJICUCTEM, TIEPEKIIFOYCHHE OT OJHOTO BHAA JHUArpaMM K
apyromy u T. aA. CpeacTBa KOHTPOJS M cOOpa CTaTUCTUKH JAIOT BO3MOKHOCTh
HAXOJIUTh U YCTPAHSTh OIIMOKH IO MEPE Pa3BUTHS MTPOCKTA, a HE MOCIIE 3aBEPIICHUS
ero onucanus. ['eHepaTop oT4eTOB GOPMUPYET TEKCThHI BHIXOAHBIX JOKYMEHTOB Ha

OCHOBE COZIepIKallleiics B perno3uTOpUr HHHOPMAIINH.
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CpencrtBa aBTOMATUYECKOM TeHEpallMu KoJa, HCIONb3yd HWH(OPMALHUIO,
CoZep Kallylocs B guarpaMMax KJacCOB M KOMIIOHEHTOB, (GOpMHUPYIOT (aiiisl
onucanuii kiaccoB. Co3aBaeMblil TAKUM 00Pa30M CKEJIET IPOrPaMMbl MOKET ObITh
YTOYHEH TIyTeM TMPsSMOTr0 MPOTrPAMMHUPOBAHMS HAa COOTBETCTBYIOIIEM SI3BIKE
(ocHOBHBIE S3bIKH, TTOAIEpkBaeMble Rational Rose — C++ u Java).

B pesynbTaTe pazpaboTku npoekta ¢ momoiisio Rational Rose popmupyrorcs
CIIEYIOIINE JOKYMEHTHI:

* nmarpaMmMbl UML, B COBOKYNMHOCTH TMpEACTABISIIONINE COOOW MOJIETh
pa3pabaTeiBaeMON IPOTPAMMHON CHCTEMBI;

* crienUKaIU KJIacCcoB, 0OBEKTOB, aTPUOYTOB U Olepaluii;

® 3arOTOBKHU TE€KCTOB ITPOTpamM.

TexcTel mporpamMm SBJISIOTCS 3aroTOBKaMH Ui TMOCIEAYIOIMEH paboThI
nporpammuctoB. CoctaB uH(MOpMAIMK, BKJIIOYaeMON B IporpamMMmHbie (Hhaubl,
onpenensercs AM00 MO yMOJIYaHHIO, JIMOO TO YCMOTpPEHHUIO Mojib3oBaTens. B
JaTbHEHIIEM OSTH WCXOAHBIC TEKCTHI PA3BUBAIOTCS MPOTPAMMHUCTAMH B
MOJIHOIEHHBIE MPOTPAMMBI.

HuctpymenTansHoe cpenctBo Rational XDE mpencrasisier coboli pa3BuTHe
BO3MOKHOCTEH Rational R0Se B 4acTH CHHXpOHH3AIMH MOACIM H KOJa
(MCKITIOYaroIel HeOOXOIMMOCTh MPSAMOW U 00paTHOW reHepanuu kona). Rational
XDE obecnieunBaer:

* CHHXPOHU3AINIO MEXIY KOJIOM U MOJIETBIO;

* oToOpakeHue eMeHToB koja Java u C# B UML;

* aBTOMATUYECKYI0 CHHXPOHM3AIMI0 C HACTPAaMBaeMbIM pa3pelieHueM
KOH(IIUKTOB;

* OJTHOBPEMEHHOE OTOOPaKEHUE KOJIa U MOJICIIH;

* IOCTOSIHHYIO cuHXpoHu3auuto moaenu UML, kak yactu npoekra Java wim

CH#.
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Texnoaorus Oracle

Metonnueckyto ocHoBy TC I1O xopnopaunuu Oracle (www.oracle.com)
cocrapisieT meton Oracle (Oracle Method) — xoMITIekC METOI0B, OXBATHIBAIOIIIUIA
6onpmmHCTBO MporeccoB XK1 ITO. B coctaB koMiiekca BXOISAT:

* CDM (Custom Development Method) — pa3pa6otka npukiaauoro [10;

* PJM (Project Management Method) — ynipaBieHue MpoeKTOM;

* AIM (Application Implementation Method) — Baeapenue npukiaaHoro I10;

* BPR (Business Process Reengineering) — peMH>KHHUPUHT OU3HEC-TIPOIIECCOB;

* OCM (Organizational Change Management) — ynpaiieHue U3MEHESHUSIMH, U
Ap.

Metox CDM odopmiten B Bue koHcantuHroBoro npoaykra CDM Advantage
— OHWOJMOTEKH CTAaHIApTOB M PYKOBOACTB (BKitouaroriero Ttakke PJM). Own
IpEACTaBIsIeT COO0OM pa3BUTHE A0CTAaTOYHO aaBHO co3manHoro Oracle CASE-
Method, u3BectHoro no ucnonszoBanuo CASE-cpencts ¢upmel Oracle u kHuram
P. Bapkepa. Ilo cymectBy, CDM sBiseTcsi METOJAMYECKUM PYKOBOJICTBOM IO
paspaboTtke npukiaaaoro [10 ¢ ucmonp3oBaHHEM HHCTPYMEHTATBHOTO KOMILIEKCA
Oracle Developer Suite, a cam mporiecc NMPOEKTUPOBAHUS W Pa3pabOTKH TECHO
cs3aH ¢ Oracle Designer u Oracle Forms.

B cootBerctBuu ¢ CDM XKII 10 dopmupyercss U3 onpenencHHBIX JTaNoB
(pa3) mpoekTa W TPOILIECCOB, KAXKIBIH W3 KOTOPBHIX BBITIOJHSIETCS B TEUCHUE
HECKOJIBKUX ATamnoB (puc. 2):

* cTparerus (onpejeeHue TpeOOBaHU);

* ananu3 (hopMyIMpOBaHKE IETATHLHBIX TPEOOBAHUI K CHCTEME);

* IpoeKkTHUpoBaHue  (mpeoOpa3oBaHWe  TpeOOBaHMH B JCTaJbHbIE
crenupuKaIul CHCTEMBI);

* peanu3anys (HaMCaHWe U TECTUPOBAHKE TPUIIOKECHU);

* BHe[peHre (YCTaHOBKAa HOBOW MPUKIIAAHONW CHCTEMBI, TIOJIOTOBKA K HaYaIly
AKCILTyaTallln);

* OKCILTyaTaus.
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Ha stane cTtparernu onpenensitoTcs LUejid CO3AaHusl CHCTEMBI, IPUOPUTETHI U
OTpaHMYEHUS, pa3pabaThIBACTCSI CUCTEMHAs apXUTEKTypa M COCTaBIIAETCS TUIAH
paspaboTku. Ha stamne ananu3za ctpositcs MoJienb HH(OPMAMOHHBIX TOTPEOHOCTEH
(ImarpaMMa «CYIIHOCTB-CBSI3bY»), nuarpamMma (pyHKIHOHAJIBbHON wuepapxud (Ha
OCHOBE (YHKIMOHAJIBHOM JEKOMIO3UIIMU CUCTEMBI), MaTpHIla IMEPEKPECTHBIX
CCBUIOK U Juarpamma IoTOKOB JaHHBIX.

Ha »rtame mnpoexTupoBanusi paspabarbiBaeTcsi MOApPOOHAs apXUTEKTypa
CUCTEMBI, IPOEKTHPYIOTCA CXeMma peJsUMOHHOM BJl M mporpaMMHbBIE MOJYJIH,
YCTaHABJIMBAIOTCS MEPEKPECTHBIE CCBUIKA MEXKIYy KOMIIOHEHTaMH CHUCTEMBI IS
aHaJIKM3a UX B3aMMHOI'O BIIMSHUSA U KOHTPOJIA 32 U3MEHEHUSMH.

Ha »rtane peamuzaumm cospaercs b/, cTposTCs NpHUKIAIHBIE CHUCTEMBI,
IIPOU3BOIUTCS X TECTUPOBAHKE, IPOBEPKA KAYECTBA U COOTBETCTBUS TPEOOBAHUIM
nosib3oBareneil. CoznaeTcst cucTeMHasi TIOKyMEHTalMsl, MaTepuaibl s 00yueHus

U PYKOBOACTBA MOJIb30BaTEIICH.

Aransi CDM
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Pucynok 2 — Oransl u npoueccs CDM
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Ha stanax BHeIpeHHs U HKCIUTyaTal[il aHAJTU3UPYIOTCS TPOU3BOIUTEIBHOCTD
U IEJIOCTHOCTh CHCTEMBI, BBIMIOJHACTCS MOAMEPKKA M, MPU HEOOXOIUMOCTH,
MO (DUKAIIHS CUCTEMBI.

[Tpoueccsr CDM:

* onpejiesieHue  Ou3Hec-TpeOOBaHMM, WM IMOCTaHOBKa 3amaun  (Business
Requirements Definition);

* uccienoBanue cymiectByronmx cucrem (Existing Systems Examination).
BeimonHeHne 3TOro mponecca JOKHO OOECHEeUnuTh MOHUMAHUE COCTOSIHUA,
CYIIECTBYIOIIET0 TEXHUIECKOTO U MMPOTPAMMHOTO 00eCTIeueHUs ISl TUTAaHUPOBAHHMS
HEOOXOIUMBIX U3MEHEHUH,

* onpe/iesieHue Texunyeckor apxutektypsl (Technical Architecture);

* IPOEKTUPOBAHKE U peann3anus 0a3bl naHHbIX (Database Design and Build).
[Tpouecc mpegycMaTpuBaeT NPOEKTUPOBAHUE M PEAIM3ALNIO PENILUOHHON Oa3bl
JaHHBIX, BKJIIOYas CO3JaHNe UHIEKCOB U Ipyrux o0bekToB b/1;

* mpoekTHpoBaHue U peanusanus moxyiei (Module Design and Build). Otor
IpoLECC SBISIETCS OCHOBHBIM B mpoekTe. OH BKJIIOYAET HEMOCPEACTBEHHOE
IPOEKTUPOBAHKE TIPIIIOKEHHUS U CO3/IaHUE KOJ1a TPUKIIATHON MPOTPaMMBbI;

* kouBepTrpoBanue naHHbix (Data Conversion). Ilens storo mporecca —
peoOpa3oBbIBATh, NEepeHeCTH W TOPOBEPUTh  COIMVIACOBAHHOCTh U
HEMPOTHUBOPEYUBOCTD JAHHBIX, OCTABIINXCS B HACIEACTBO OT «CTApPO» CHCTEMBI U
HEOOXOIMMBIX U1 paOOThI B HOBOH CHCTEME;

* nokyMeHTHpoBanue (Documentation);

* rectupoBanue (Testing);

* o0yuenue (Training);

* BHEApEHUE, WM Tepexoa K HoBoi cucteme (Transition). Dtot mporecc
BKJIIOYAET pELICHHE 3a/lay YCTAaHOBKHM, BBOJIAa HOBOM CHCTEMBI B SKCILTyaTallHIo,
NPEKpaIIECHHS SKCIUTyaTalllil CTapbIX CUCTEM;

* nojepxkka u conpoBoxaenue (Post-System Support).

Hpoueccm COCTOSIT U3 IOCJIe0BATEIbHOCTEH B3aMMOCBI3aHHbBIX 3a/1a4.
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CDM npenoctaBisieT BO3MOXKHOCTH BBIOpaTh TpeOyeMmblii MOAXOA K
pa3paboTke. OTO BO3MOXHO, MOCKOJBKY KaXAbld TMpolecc OasupyeTcs Ha
M3BECTHBIX 3aBUCUMOCTSIX MEXK/Y 3a/lauaMU OJHOTO THUIIA U HE 3aBUCUT OT TOTO, Ha
KaKue 3Tanbl Oy/1eT pa3ouT MPOEKT.

[Ipu ompenenenun noaxoja K pa3pabOTKe OILEHMBAETCS MaciiTad, CTENeHb
CIIOHOCTHM W KPUTHYHOCTh Oyayuied cuctembl. [Ipu 3TOM y4HMTHIBaIOTCS
CTaOMIILHOCTH TPEOOBAHUH, CIIOKHOCTh U KOJTMYECTBO OM3HEC-TIPABUI, KOJTUYECTBO
ABTOMATUYECKH  BBIMOJHSAEMbIX  (DYHKIMH, pa3sHOOOpa3ue ¢ KOJUYECTBO
MIOJIB30BATENICH, CTETICHh B3aMMOJICHCTBHSI C IPYTMMH CHCTEMaMH, KPUTHIHOCTH
MIPWIOKEHUS J1JISI OCHOBHOTO OM3HEC-TIPOIIecca KOMITAHUY U LIEITBIN PSJT APYTHX.

B cootBercTBUM ¢ 3TUMU (hakTopamu B CDM BBIAECHAIOTCS B2 OCHOBHBIX
noaxoJa K pa3paboTke:

Knaccuueckuii moaxox (Classic). Drambl JaHHOTO OAX0/a IPEACTaBICHBI Ha
puc. 2. Kiaccuueckuit moaxoj TMpuUMEHSETCS g HauOoJjiee CIOXHBIX U
MacmTaOHBIX ~ TPOCKTOB, OH  MPEAyCMAaTPUBACT  TOCIACAOBATCIBHBIA U
JETEPMUHUPOBAHHBIA TOPSJIOK BBIMOMHEHUS 3adad. J[as Takux TpOeKToB
XapaKTEPHO OOJIBIIIOE KOJTMYECTBO peaTu3yeMbIX OM3HEC-TIPABIII, pacipeaeieHHast
apXUTEKTypa, KPUTUYHOCTh MpuiiokeHus. [I[puMeHeHne KiiacCuuecKkoro mnoaxozaa
TaKk)K€  pPEKOMEHJYeTCS  MpPU  HEXBaTKe OmbiTa y  pa3paboTUHKOB,
HEMOJATOTOBIICHHOCTH  TOJIb30BAaTENIEH, HEYETKO  OMNPEACICHHOW  3aaade.
[IpoAOIKUTENBHOCTD TAKUX TIPOEKTOB OT 8 110 36 MecsIEB.

[Monxon ObicTpoit paspadoTku (Fast Track).JlaHHbI MOAX0M, B OTIIMYHE OT
KaCKaJHOTO KJIACCUYECKOTO, SIBIIICTCS HMTEPAIlMOHHBIM M OCHOBAaH Ha METOJIE
DSDM (Dynamic Systems Development Method). B sTom moaxoje deTsipe 3Tamna
— cTpaTerus, MOACIIMPOBaHNE TPEOOBAHUH, MPOCKTUPOBAHUE U TCHEPAIIHS CUCTEMBI
¥ BHEIPEHUE B dKCIuTyaTaruto. [loaxom ucnonb3yercs 1uist peain3anuy HeOOIbIX
U CPEIHUX MPOEKTOB C HECIOKHON apXUTEKTYPOUH CUCTEMbI, THOKUMH CPOKAMH U
YEeTKOM MoCcTaHOBKOM 3a1a4. [IpogomkuTensHOCTh poekTa oT 4 10 16 mecsiies.

PIM — 510 ompeneneHHas AUCHUIUIMHA BEICHHSI MPOEKTA, MO3BOJISAIOLIAS

rapanTupoBaThb, YTO LCJIIM IIPOCKTA, YETKO OIPECACIICHHBIC B €0 Ha4YaJIC, OCTAIOTCsA
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B LICHTPE BHUMAaHUs Ha NPOTSHKEHUU Bcero npoekra. B ocHose PIM nexut meron,
OPUEHTUPOBAHHBIN HA BBITIOJHEHUE CAMOCTOATEIBHBIX TPOLIECCOB (IO IPOLECCOM
MOHUMAETCsT HA0Op CBA3AaHHBIX 3aJ]]a4, BBIMOJHEHHEM KOTOPBIX JIOCTUTAETCS
orpejeneHHas 1enb npoekra). Tak xe, kak 1 CDM, MeTon pykoBOACTBa MPOEKTOM
MPE/ICTABIISICTCS B BUJE YETKO OINPEACIICHHON OINEparuOHHOM CXEeMbl, B KOTOPOU
BBIJICJISIIOTCSL  TIPOLIECCHI, JTambl, 3aJladd, pe3yJdbTaThl peUIeHUs 3aJad |
3aBUCUMOCTH MEXK]y 3aJa4aMHu:

* YmpaBieHue mNpoekToM u TpenocraBienue orderHoctu (Control and
Reporting). DtoT mporecc COMEpKUT 3a7adu, B Pe3yJbTaTe PEIICHUS KOTOPBIX
ONPEAEISIOTCS TPaHULBI IPOEKTA M IOJIXO0]T K pa3padO0TKe, MPOUCXOIUT YIIPABICHHE
WU3MEHEHUSMU U KOHTPOJIUPYETCS BOSMOKHBIN PUCK;

* Vopasnenue padoroit (Work Management). Ilporecc comepxut 3amayw,
IOMOTaIOIINE KOHTPOJIUPOBATh PaOOTHI, BBIMOIHIEMBIE B IPOEKTE;

* Ynpasnenue pecypcamu (Resource Management). 3aech pematoTcs 3a1a4u,
CBSI3aHHBIE C 00ECIEUEHHEM KaXI0Tr0 Tana UCIOJIHUTEISMU;

* Yopasnenue kadectBoM (Quality Management). Ilpomecc ympaBieHus
KaueCTBOM TapaHTUPYET, YTO B MPOEKT OTBEUAET TPEOOBAHMSIM IOJb30BATElNd B
TE€YEHHE BCETO IpoLecca pa3padoTKH;

* Vnpagsnenue konguryparueit (Configuration Management).

[ukn pemenus 3agay PJIM coctout u3 otaenbHbIX 3TanoB. KonnuecTtBo
ATANOB 3aBHCHUT OT BBIOPAHHOTO MOJX0Ja K paspadorke. 3amaun PJIM moxkHO
pacmpenenuTh BHYTPU KaxJOro Impolecca MO TpeM TIpynnam — 3aJadu
IUTAHUPOBAHMUS, YIIPABJICHUS U 3aBEPIICHUS, U MO YPOBHSAM — OTHECTH 3a7ady Ha
YPOBEHb MPOEKTA WM HA YPOBEHB OTIAEIBHOTO 3TAra.

[Io anmanorum ¢ CDM, B PJM npeaycMOTpEHO WIMPOKOE HCIOJIb30BAHUE
m1abJIOHOB pa3pabaThIBAEMbIX JJOKYMEHTOB.

Kommieke Oracle Developer Suite comepxutr HaOOp HHTErPUPOBAHHBIX
CpEeIICTB pa3pabOTKH JiJist OBICTPOro CO3/1aHus MpuiiokeHU . OH BKIIIOYAET CPEeACTBa
MOJICJIMPOBaHUS, MPOTpaMMUpPOBaHus Ha Java, pa3paboTKi KOMIIOHEHTOB, OU3HEC-

aHaJiu3a U COCTABJICHUS OTYeTOB. Bece At cpeacTBa UCIIOJb3YIOT O6HII/I€ PECYPCHI,
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YTO MO3BOJISIET COBMECTHO Pad0TaTh HAJ OJTHAM MTPOCKTOM T'PYIINE Pa3padOTINKOB.
Oracle Developer Suite materpupoBan ¢ Oracle Database u Oracle Application
Server, o6pasys enuHyt0 TUIaTHOPMY /ISl CO3TaHUS U yCTAaHOBKU MPHIIOKEHUH.

Oracle Developer Suite mognepkuBaetr cranmaptel J2EE: Enterprise Java
Beans (EJB), cepBnetsl u ctpanuisl JavaServer (JSP). B Hero takxke BXOIAT
ananuzatop XML, npoueccop XSLT, mpoueccop cxem XML u XSQL-cepBruet nmns
pa3pabotkn XMLpumoxeHwui.

B Oracle Developer Suite Bctpoena moaaepxka sizbika UML i pazpabotku
MPUJIOKEHUN Ha OCHOBE Mojeie. Mopgenu XxpaHsTcs B OOIIEM PErno3UTOPUU
Oracle, xoTopelii TpeaHA3HAYCH JUIS MOJJCPKKH OOJBIIMX KOJJICKTHBOB
pa3pabOTUHKOB.

Oracle Developer Suite Bxirouaer B ce0si:

* Oracle Designer — cpecTBO MOJCIIMPOBAHMSI U TEHEPAIIUHU PUIIOKCHUH;

* Oracle Forms — cpenctBO OBICTPOI pa3pabOTKK MPHUIOKCHH;

* Oracle Reports — Bu3yanbHOE CpeICTBO pa3pabOTKH OTYCTOB;

* Oracle JDeveloper — cpencTBO BU3YaIbHOTO MPOTPAMMHUPOBAHMSI HA SI3BIKE
Java;

* Oracle Discoverer — cpeacTBO /i1 pa3pabOTKK aHATUTHICCKUX IPUIOKCHU;

* Oracle Warehouse Builder — cucrema a1t moCTpOeHHUsT XpaHUIIMII JaAHHBIX;

*Oracle Portal — cpeactBo pa3paboTku HHPOPMAIMOHHOTO IOpTaia
OpraHU3allNu.

CASE-cpenctBo Oracle Designer siBnsieTcss MHTETPUPOBAHHBIM CPEIICTBOM,
00eCITeYnBAOIIMM B COBOKYITHOCTH CO CPEICTBAMH Pa3padOTKU TPHIIOKCHHUH
noaaepxkky I ITO.

Oracle Designer mpexacraBiser co0OMl  CEMEWCTBO  METOJIOB W
MO/IEP)KUBAIOIIMX X MPOTPaMMHBIX MpoaykToB. ba3zossiii MmeToa Oracle Designer
(CDM) — CTpyKTypHBIH METOA MPOCKTUPOBAHHMS CHCTEM, OXBAThIBAIOIINI
nonHocthio Bece cramuu JKII I1O. Bepcus Oracle Designer mis o0bekTHO-
pemsmuonHorr CYBJI Oracle comepxut Tarkke pacmmpeHue B BHJE CPEJICTB

00BEKTHOI0 MOJEIUPOBaHUs, Oazupyronuxcs Ha cranaapte UML.
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Oracle Designer obGecrieunBaeT rpaduueckuii mHTeppEhc mpu pa3padoTKe
pa3IMYHBIX MoJIeel (auarpamMm) mpeaMeTHoW obyacTi. B mporecce mocTpoeHus
MoJiener nH(opMaIus 0 HUX 3aHOCUTCS B pero3utopuii. B cocta Oracle Designer
BXO/JISIT CJIEAYIONINE KOMIIOHEHTHI:

* Repository Administrator — cpeacTBa ypaBiieHHs PEHO3UTOPHEM (CO3TaHKE
U yAalieHue TMPWIOKCHUM, YIpaBJICHWE OCTYIIOM K JAaHHBIM CO CTOPOHBI
pa3IMYHBIX MOJIB30BATENICH, IKCIOPT ¥ UMITOPT JAHHBIX);

* Repository Object Navigator — cpencTBo aocTynma K PEHO3MTOPHIO,
00€eCleynBaIIee MHOTOOKOHHBI  OOBEKTHO-OPUEHTUPOBAHHBIM ~ MHTEpQEc
JI0CTyTa KO BCEM AJIEMEHTaM PErO3UTOPHSI;

* Process Modeler — cpencTBo aHanu3a u MoJIeIMPOBaHUsT OU3HEC-TTPOIIECCOB;

* Systems Modeler — nHabGop cpeacTB mocTpoeHHs] (QYHKIMOHAIBHBIX U
MH(POPMALIMOHHBIX MOJIENEH MPOEKTUPYEMOM CUCTEMBbI, BKIIIOUAIOLIUN CpEICTBa
JUIsL TIOCTPOCHUS JrarpaMM «CYIIHOCTh-CBs3by» (Entity-Relationship Diagrammer),
nuarpaMM  (yHKIMOHaIbHBIX uWepapxuit  (Function Hierarchy Diagrammer),
nuarpaMMm moTokoB naHHbiX (Data Flow Diagrammer) u cpeactBo aHanmza u
MOTUGUKAIIMA CBS3eH OOBEKTOB pEno3uTOpusl pasnuuHbix THIOB (Matrix
Diagrammer);

* Systems Designer — nabop cpencts npoektupoBanus [10, BkIOYarOmui
CPEICTBO MMOCTPOCHUS CTPYKTYPHI peisiIMOHHOM 0a3bl nqanHbix (Data Diagrammer),
a TaK)Ke CpelCcTBa IMOCTPOCHHUS JIuarpamMm, OTOOpaKaroIlWX B3aUMOJEWUCTBHE C
JTaHHBIMU, HEPapXvio, CTPYKTYpy € JIOTUKY TPUIIOKEHUH, PpeaTn3yeMyro
xpaHuMbIMH nipoueaypamu Ha sizbike PL/SQL (Module Data Diagrammer, Module
Structure Diagrammer u Module Logic Navigator);

* Server Generator — rerepatop omnucanuii o0bekToB BJ] Oracle (Ta0muil,
WHJIEKCOB, KJIIOYEH, MOCeI0BaTeILHOCTEHN U T.11.);

*Forms Generator — reneparop mnpunoxenuii s Oracle  Forms.
['eHepupyemble TPUIOKEHUS BKIIOYAIOT B ceOs pa3inuyuHbIC dKpaHHBIE (DOPMBI,
CpeICTBAa KOHTPOJIA JIaHHBIX, TPOBEPKH OrPAaHMYEHUN UEIOCTHOCTH U

aBTOMATUYECKHUE ITOJICKA3KH,
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* Repository Reports — renepaTop cTaHIapTHBIX OTYETOB, HHTETPUPOBAHHBIH C
Oracle Reports.

Penosutopuii  Oracle Designer mnpeacraBiser co00H XpaHWIMIIE BCEX
IPOEKTHBIX JaHHBIX M MOXET paboTaTh B MHOTOMOJB30BATEIIbCKOM PEXKUME,
oOecrieunBasi ~ MapauielbHOe  OOHOBICHHE  HWH(OpPMAUA  HECKOJIBKHUMH
paspaboTunkamu. B mporiecce mpoeKTHPOBAaHUS aBTOMATUYECKHU TIOIICPIKUBAIOTCS
NEPEKPECTHBIEC CCHIIIKM MEKTy 00BEKTaMH CIIOBaps U MOTYT T'€HEPHPOBATHCs OoJiee
70 cTaHIapTHBIX OTYETOB O MOJEIMPYEMOW MpeAMETHOHN obmactu. Pusnyeckas

cpeaa XxpaHeHus perno3utopus — 06a3a gaHHbix Oracle.

Texnoaorus Borland

Kommanus Borland (www.borland.com) B pe3ynbraTte pa3BuTusi COOCTBEHHBIX
pa3paboOTOK ®  TPHOOpETEHUs IEeIOro  psaa KOMIIAHWHW  TpelcTaBuia
UHTCTPUPOBAHHBIA  KOMILJICKC HWHCTPYMEHTAIBHBIX CPEJICTB, PEaU3YIONIUX
yIpaBJieHHE TOJHBIM JKU3HEHHBIM KoM npuioxenuit (Application Life Cycle
Management, ALM). B cootBercTBHU ¢ TexHONoruew Borland mpornecc co3manus
1O BxiTIO9aeT B ce0s1 MATh OCHOBHBIX TaIlOB:

* ompejiesicHue TpeOOBaHUH;

* aHAJIU3 U IPOCKTUPOBAHHUE;

* pa3zpaboTkKa;

* TECTHPOBaHKE U IPOPUIUPOBAHUE,

* pa3BepThIBAHUE.

BeImosiHeHHE BCeX OJTanoB  KOOPAWHHPYETCS IPOIECCOM  YIPaBIICHHS
KOH(UTypalKrel 1 N3MEHECHUSIMHU.

Omnpenenenrne TpeOOBaHHMM peanu3yeTcss ¢ TMOMOIIBIO CHCTEMBI YITPABJICHHUS
tpeboBanusamu CaliberRM, koTopast cTana yacteio cemeiicTBa npoaykros Borland
B pe3yJsibTate NMOKyrnku kommnanuu Starbase. CaliberRM coxpansieT TpeboBaHus B
0a3e MaHHBIX, TOKYMEHTHI C MX OIMHMCAHUEM CO3MAF0TCS C IMMOMOIILI0 BCTPOSHHOTO

MexXaHu3Ma TeHepanuu JTokyMeHToB MS Word Ha 0a3ze 3ajaHHBIX I11a0JIOHOB.
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Cucrema oOecrieunBaeT 3KCHOPT AaHHbIX B Ta0aumbsl MS Access u ummnopt uz MS
Word. CaliberRM  mnopmepxuBaeT  pasiawyHble  METOABI  BU3yaTH3aIlH
3aBHCHMOCTEH MEXITy TPeOOBaHHSIMHU, C TIOMOIIBIO KOTOPBIX MOJIb30BATEIh MOKET
OTPaHUYUTH 00JACTh aHAIN3a, HEOOXOAMMOTO B CITy4ae U3MEHEHUS TOTO WU UHOTO
TpeboBanus. MMeercs MOIylb, KOTOPBIA HMCIOJB3YyeT IaHHBIC TPEOOBAHUS IS
OLICHKH TPYJ03aTpaT, PUCKOB U paCcX0JI0B, CBA3aHHBIX C pean3anuei TpeOoBaHUM.

CpencrBo ananm3a u npoektupoBanus T0ogether ControlCenter [Kapmatiki-03]
pa3paborano kommanueii TogetherSoft. B ocHoBe ero npuMeHEHUs JIS)KUT OJTUH K3
BapHaHTOB Mojaxona «beicTpoit paspadorku [1O» mox HasBanuem Feature Driven
Development (FDD) [ITanmmep-02].

Together ControlCenter — wuHTerpupoBaHHas cpela IPOCKTHPOBAHUSA U
pa3palbOTKK, TOJJIepKUBarollas Bu3yallbHOe MozeiaupoBanue Ha UML ¢
HOCJICIYIOIIUM HalMcaHueM npuiioxenuit st wiatdopm J2EE (Java) u .Net (CH#,
C++ u Visual Basic). Kpome 6a30Boii Bepcuu, UMECTCS YMEHBIICHHBIA BapHaHT
CUCTEMBbI Ui UHAMBUIYATbHBIX pa3zpaboTunkoB U HeOonbmux rpynn (Together
Solo), a taxke pegakuuu s mwardopmel IBM WebSphere u cpeast pazpabotku
Jouilder.

B cucreme peanmsoBaHa TexHojorus LiveSource, kotopas oOecredrBaet
CUHXPOHU3AINIO MEXKYy TTPOCKTOM MPUIIOKECHHS U U3MEHEHUSIMH — TP BHECEHUU
W3MCHEHHUH B UCXOJHBIC TEKCTHI MEHSCTCS MOJIENb MTPOTPaMMBI, a TP W3MECHCHHUN
MOJIENIA HAJUIeKAIUM 00pa30M M3MEHSETCS TEKCT Ha SI3bIKE MPOTPaMMHUPOBAHUSI.
OTO HCKIIOYaeT HEOOXOIUMOCTh BPYYHYIO MOAMQPHIMPOBATH MOJAETH WU
nepenuceiBaTh  koA.  KoHTponabr  Bepcuil  ocymiecTBisieTcss  Ojarojaps
byHknroHansHON MHTerpanuu Together u cucremsr StarTeam. IlomnepkuBaetcs
TaKXe MHTETPaIUs C CUCTEMOH yrpaBieHus koHpuryparueit Rational ClearCase.

HNHucTpyMeHTaNIbHBIE CPEACTBA TECTUPOBAHUS MOSBIIIACH B COCTABE KOMITJIEKCa
Borland B pe3yibrare mokynku kommanuu Optimizeit. K aum otHocsites Optimizeit
Suite 5, Optimizeit Profiler for .NET u Optimizeit ServerTrace. Ilepsbie aBe
CUCTEMBI TIO3BOJISIIOT BBISIBUTH TOTEHIIMAIBHBIC TPOOJIEMBl HCIIOIb30BAHUS

anmnapaTHbIX PEeCypcoB — MaMATH M MPOLIECCOPHBIX MOIIMHOCTEN Ha miaTdopmax
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J2EE u .Net cootBercTBeHHO. MHTerpanus Optimizeit Suite 5 B cpeny pa3padboTku
Jbuilder, a Optimizeit Profiler — B C#Builder u Visual Basic .Net mo3Boiser
MPOBOJIUTh KOHTPOJIbHBIE MCIBITAHUS MPUIIOKEHUH 1O Mepe pa3paboTKu U
JUKBUIUPOBATh y3KHME MecTa mnpou3BoautenbHocTu. Cucrema Optimizeit
ServerTrace mpeaHa3zHadeHa JUisl yIpaBICHUS] TPOU3BOJAUTEIILHOCTHIO CEPBEPHBIX
J2EE-npunoxxeHui ¢ TOUKM 3peHUs JOCTIKECHUS 3aJJaHHOT0 YPOBHS 00CITYKHBaHUS
1 cOOpa KOHTPOJIBHBIX JAaHHBIX IO BUPTYAIbHBIM Java-MarmHaM.

Cymnocts konnemmu ALM  cocpenoTroduena B cucTeMe  YIPaBICHUS
KOH(Urypauueil 1 U3MEHEHUSIMU: UMEHHO OHa 00bheauHsAeT oCHOBHBIE (ha3nl XKL
I10. Takoii cucremoit sBisiercs StarTeam, paspaboranHas kKommanuen Starbase.
Ona BbITIONHSAET GYHKIUU KOHTPOJISI BEPCUM, VYIPABICHHUS W3MEHEHHUSIMHU,
OTCNeXUBaHUA JAe(PEKTOB, YINpaBiieHusd TpeOOBaHUSAMH (B HMHTErpaluud C
CaliberRM), ynpaBiieHHs TOTOKOM 33J1a4 U YIIPaBICHUS IPOECKTOM.

StarTeam coBmectuma ¢ unTepdeiicom Microsoft Source Code Control u
UHTETPUPYETCS C JIF000I cucTeMoi pa3paboTKH, KoTopas nojiaepxuBaet 3ToT API.
Kpome Toro, B cucreme peanu3oBaHbl CpPEACTBA MHTEIPALlMU CO CpPEICTBAMHU
paspadotkun u wmoxaenupoBanusi Together, JBuilder, Delphi, C++Builder u
C#Builder.

B  texumomormu  Borland  BeigenseTcss Tpu  ypOBHS  MHTETPAIlWH.
dynknuronanbHas (touch-point) mHTErpamus Mmo3BoJsSeT OOpaTUTHCS W3 OJHOM
CUCTEMBI K (YHKIHMSAM Jpyrod, BBHIOpaB COOTBETCTBYIOIIMNA MYHKT MEHIO.
Hanpumep, unrepdelic ynpapieHus u3MeHeHUsMH StarTeam HemocpencTBEHHO
otoOpaxkaerca B cucremax Together, C#Builder u Visual Studio .Net. Takas
WHTETPALNs JAET BO3MOKHOCTh Pa3AesiATh MHPOPMAITUIO MEXKYy CUCTEMaMHU, HO HE
o0ecrieunBaeT €IMHOTO pPadOuero MPOCTPAHCTBA, BBIHYXKAAET TIOJIH30BATENS
MEpPeKIoYaTh OKHA W TPHUBOJUT K AYOJMPOBAHUIO TMPOIECCOB YIPABJICHHUS
CTpyKTypoii poekTa. Berpoennas (embedded) unrterparust obecrnieunBaet padboTy
C OJTHOM CHCTEMOM HEIOCPEACTBEHHO B cpeae aApyro. Hampumep, He BbIXOIs U3
cpenbl pa3paboTKu Jbuilder, MOXHO IPOCMAaTPHUBAThH rpaduKu

IPOM3BOIUTEIILHOCTH, KOTOpbIe co3maeT cuctema Optimizeit. Camplii BBICOKHIA
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yYpOBEHb MHTETPALMN — CUHEpreTHueckuii (Synergistic), mo3Bosomuii coueTaThb
(GYHKIIUM JBYX Ppa3IUYHBIX NPOJAYKTOB HE3aMETHO JUIs pa3paboTdukoB. Jis
OospIIMHCTBA TMPOAYKTOB Borland m apyrux mMOCTaBIIMKOB CHHEPreTHUYECKas
UHTETpAIys ITOKa OCTaeTCs JACJIOM OYIyIIero, OJJHAKO €€ IPUHIIUIIBI y)Ke HAYNHAIOT

PCAINU30BbIBATHCA.

Texnonorusa Computer Associates

Komnanus Computer Associates (wWww.ca.com) MpeajaraeT KOMIUIEKCHI
WHCTPYMEHTAJIBHBIX CPEACTB MOAAEPKKHU paznnyHbixX npoueccos JKI] I10:

AllFusion Modeling Suite — unTerpupoBannbiii komiuiekc CASE-cpencts
[MakirakoB-03], BKITIOUAIONIUN CIIEAYIONMINE TPOTYKTHI:

* AllFusion Process Modeler (BPwin) — ¢byHKIIHOHAIBHOE MOJICIIUPOBAHUE;

* AllFusion ERwin Data Modeler (ERwin) — moaenupoBanne qaHHBIX;

* AllFusion Component Modeler (Paradigm Plus) - 00bekTHO-
OpUEHTHUPOBAHHBIM aHaIU3 W TMPOEKTUpPOBaHUE C wucnoiabzoBanuem UML wu
BO3MOYKHOCTBIO T€HEPAIMH KOJIa;

* AllFusion Model Manager (Model Mart) — opranu3ariius COBMECTHOM paObOThI
KOMaH/Ibl pa3pabOTUHKOB;

* AllFusion Data Model Validator (ERwin Examiner) — mpoBepka CTpyKTypbI
Y KauecTBa MOJICJICH JaHHBIX.

AllFusion Change Management Suite — KkoMIIeKC CPEICTB yIpaBICHUS
KOH(HTypanue u n3MEeHEHUSIMH.

AllFusion Process Management Suite — cpeicTBa yrpaBjieHHs MPOILIECCAMU U
MPOCKTaMHU JIUIS Pa3TUIHBIX TUIIOB IMPUJI0KCHHM.

CASE-cpencta ERwin u BPwin 6sutn paspadotanst ¢pupmoii Logic Works,
kotopas B 1998 roxy Bomina B coctaB PLATINUM Technology, a 3atem Computer
Associates.

BPwin — cpencTBo MomenupoBanusi OM3HEC-TPOIIECCOB, PEATU3YIOIIEe METO.T

IDEFO, a taxxe moajepxuBaroliee auarpamMmbl 1motokoB naHHeix u IDEF3. B
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nporiecce MoaenupoBanus BPwin no3Bosset nepeximounThest ¢ Hotaruu |DEFO Ha
060 BeTBu Mozienu Ha HoTanuio | DEF3 niau DFD u co3aath cMenmanHyo MOJIENb.
BPwin nogaepxuBaeT GyHKIHOHATBHO-CTOUMOCTHOM aHanu3 (ABC).

CemetictBo mpoaykToB ERwiIn  mpencraBmser coboil Habop cpeacTs
KOHIICTITYaJIbHOTO MOJICJIMPOBAaHUS JaHHBIX, HcnoJib3yrommux Meron IDEF1X.
ERwin peanusyet npoektrpoBanue cxeMbl b/l, reHepalinio ee onucanus Ha si3bIKe
nenesoit CYBJI (Oracle, Sybase, DB2, Microsoft SQL Server u ap.) u peBepcHBIi
UHKAHUPUHT  cymiecTBytomiedr  BJI. ERwin  BeimyckaeTrcss B HECKOJIBKHX
KOH(Urypanusx, OpUEHTUPOBAHHBIX HAa HamOoJiee paclpOCTPAHEHHBIE CPEACTBA
pa3pabOTKKU MPUIIOKEHUM.

Jlns ynpaBiieHHsl TPYMIIOBOW pa3paboTKo# ucmonb3yercs cpeacto Model
Mart, obecnieurBaroiiee MHOTOMOJIb30BATEIbCKUM JOCTYIT K MOJICIISIM, CO3/IaHHBIM
¢ nomonipio ERwin u BPwin. Mogaenu XpaHsTcs Ha LEHTPaJIbHOM CepBEpe U
JIOCTYTHBI 111 BCEX YYACTHUKOB TPYIIIBI TPOCKTUPOBAHHSL.

Model Mart ynoBneTBopsieT psiny TpeOOBaHUH, TPEABABIIEMbIM K CpPEICTBAM
yIpaBJICHHS pa3pabOTKON KPYIMHBIX CHCTEM, & UMEHHO:

* CoBMecTHOE MognenupoBaHue. KaxIpli y4aCTHHK IIPOEKTa HUMEET
WHCTPYMEHT MOMCKA U IOCTYTa K MHTEpEeCyIole ero moaenu B iodoe Bpems. [pu
COBMECTHOM pab0oTe UCTIOJIb3YIOTCS TPU PEKUMA: HE3AIUIIICHHBIN, 3alTUIIICHHBIA U
pexuM TpocMoTpa. B pexume mnpocmoTpa 3ampeniaeTcs Jr000€ H3MEHEHUE
Mozenel. B 3amumnieHHOM pexuMe MOJeNnb, C KOTOpoil paboTaeT oauH
MoJIb30BaTelib, HE MOXKET OBbITh HW3MEHEHa JAPYruMU TOJIb30BaTelsiMu. B
HE3AIMIIEHHOM PEXHUME MOJIb30BATEIN MOTYT padoTaTh ¢ OOIIUMH MOJEISIMU B
peabHOM MaciiTabe BpeMEHHU.

* Co3nanne OuOmmotek pemienuid. Model Mart mo3Bonsier dpopmupoBath
OMOMMOTeKNM CTAaHJAPTHBIX PEIICHWN, BKJIIOYAIONME Haumboliee  yAadHbIe
dbparMeHThl PeaTM30BaHHBIX MPOEKTOB, HAKAIIMBATH M HCIIOIH30BATh TUIOBBIC
MOJIEIH, OOBEIUHSST WX TPH HEOOXOJMMOCTH «COOpKH» Oonbliux cuctemM. Ha
OCHOBE CyIIeCTBYIONIMX 0a3 JaHHBIX C Tmomomplo  ERwin  Bo3MoxHO

BOCCTAaHOBJICHHE Mojieliell (peBEepCHbI WHXKUHUPHUHT), KOTOpbIE B MpOIEcce
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aHaJIM3a MPUTOIHOCTH WX JUISI HOBOM CHCTEMBI MOTYT OOBEAUHSITHCS ¢ TUTIOBBIMHU
MOJEISIMHA U3 OMOIUOTEK MOIEIIEHA.

* VrpaBieHue I0CTynoM. JIJis KaKAOro ydacTHHKA IIPOEKTa ONPEACIIIIOTCs
npaBa JIOCTyIla, B COOTBETCTBHH C KOTOPBIMH, OHH IIOJY4YalOT BO3MOXKHOCTb
paboTaTh TOJBKO C OINpeAeICHHBIMA MOJACIsIMH. [IpaBa mocTyma MOI'YT OBIThH
OIpe/ecHbl KaK IS TPYII, TaK M JJIS OTACIbHBIX YYaCTHHKOB MpoekTa. PoJb
CHCIMAJIUCTOB, YIACTBYIOIINX B PA3JIMYHBIX MTPOCKTAX MOXKET MCHATHCS, TIO3TOMY B
Model Mart MOXHO ONpEICIsATh M YIPaBIATh IIpaBaMU JOCTYNAa YYaCTHHKOB

MPOEKTa K OMOJIMOTEKaM, MOJCIISIM U JaXKe K crieliupruuecKuM 00J1acTsIM MOJIEIH.
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3. METOANYECKHUE PEKOMEHJIALIUHU 11O
CAMOCTOSTEJBbHOM PABOTE

JlaGopaTopHasi padora «@yHKIMOHAJBLHAsA MoJeab B MeToaoorun IDEFO «

Teopemuueckue ocnosvt memoooozuu |DEFO

IDEFO — meTomomnorust GpyHKIIMOHATBLHOTO MojenupoBanus. OHa OCHOBaHa
Ha wMeroge SADT (Structured Analysis and Design Technique — wmerton
CTPYKTYPHOT'O aHajlW3a U MPOEKTUPOBaHUS), pazpadboranHoMm Jlyriacom Poccom B
1973 1.

Metomosioruss IDEF0 (Integrated DEFinition) — 3TO COBOKYIHOCTH
METOJOB, TMpaBW W  MPOUEAYyp, MNPEIHA3HAYEHHBIX JJISI  MOCTPOCHHS
(yHKIHMOHATIBHOM MOAENN IpeIMETHOM oOnacTi. @yHKmoHanbHas moaens IDEFO
oToOpaxaeT (QYHKIMOHAIBHYIO CTPYKTYpYy OOBEKTa, T.€. IPOU3BOJUMBIC WM
JICVCTBUS U CBSI3U MEXY STUMHU JICHCTBUSIMH.

JlaHHast METOJO0JIOTHSI TPUMEHSIETCS MPU CO3JaHUU HOBBIX CHUCTEM IS
omnpeseneHuss TpeOoBaHuii W GYHKIMH W 3aTeM g pa3pabOTKA CHUCTEMBI,
yIOBIIETBOPSIONIEH TpeOOBaHUAM U peanusytonied GpyHkiuu. s neicTByrommx
CUCTEM JTa METOJOJIOTUS MOXKET UCIOIb30BaThCA MJId aHaidu3a (YHKIUH,
BBITIOJTHSIEMBIX CUCTEMOM, a TaK¥Ke 1JI HATJISITHOTO MPECTABICHUS «KMEXAHU3MOBY,
MOCPEJICTBOM KOTOPBIX ATH (QYHKUMHU ocyuiecTBistorca. OcHOBHOM cdepoit
npuMenenus: Meronosiorun IDEFQ sBnsiercs mpenanpoexkTHoe oOcienoBaHue u
aHaJIu3 CUCTEMBI.

Pesynprarom merononoruu IDEF0 sBisierca moaens.

Mopenab — 3TO omnuMcaHue CHCTEMbI (TEKCTOBOE U Tpaduueckoe), KOTopoe
JIOJKHO JIaTh OTBET HA HEKOTOPBIE 3apaHee ONpeIeSICHHbIE BOIIPOCHI.

Mogenb cOCTOUT U3 Auarpamm, GparMeHTOB TEKCTOB U IJI0CCapHsl, UMEIOIITUX
CCBUIKHU JpPYT Ha Apyra.

JluarpaMmbl — rjaBHbIE KOMIIOHEHTBI MOJIEIH, COCTOSIINE U3 OJIOKOB U JIYT.

bnoxu (paboTel) n300paxaroT GyHKIIUN MOJAEIUPYEMOM cucTeMbl. Jlyru (CTpenku)
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CBSI3BIBAIOT OJIOKM BMECTE M OTOOPa)KaroT B3aMMOJICHCTBHUS U B3aMMOCBSI3U MEXIY
HUMU.

®dyHkuMoHaNIBbHBIE 0JI0KK (paboThl) 03HAYAIOT MOMMEHOBAHHBIE MPOLIECCHI,
(GYHKIIUHM WK 337291, KOTOPBIE TIPOUCXOAAT B TEUCHHUE OMPEEIIEHHOTO BPEMEHH U
UMEIOT paclio3HaBaeMble pe3ysbTaThl. VMs paboThl JOMKHO OBITH BBIPAXKEHO
IJIaroJOM B HEONpeAeNeHHONW (popMe U He TOJKHO NMOBTOPATHCS BO BCEM MOJEIH.

IDEFO tpebyer, utoObl B guarpamme Obuto oT 3 10 6 OnIOKOB. OTH
OTpaHUYEHMs MOAJEPKHUBAIOT CIOXKHOCTh JUarpaMM M MOJEIM Ha YpPOBHE,
JOCTYITHOM JJI YTE€HUs, TOHUMAaHUS U UCIIOJIb30BaHUSI.

Jlyru  mpencTaBisiOT cO0OM  HEKYH HMHPOPMALHUI0 M HMEHYIOTCH
CYLIECTBUTENbHBIMU. MeCTO COeAMHEHUs AYTM ¢ (YHKIUOHAJIbHBIM OJIOKOM
onpenensier thn uHTepdeiica. OyHKIMOHATBHBIN OJOK M MHTEpPEHCHBbIE IYyTH

MIPE/ICTAaBIICHBI HA pUCYHKE 4.

ynpaBneHue

BXxoA BbiXog

PYHKUMA »

¥

MexXaHUusm Bbl30B

Pucynok 4 — @yHKIMOHANBHBINA 00K ¥ UHTEp(DECHbIE AYTH

B IDEFO0 paznuyator 5 TUIIOB CTpENOK:

1. Bxox (Input) — maTepuan unu uHGoOpMalus, KOTOpble UCHOIB3YIOTCS WIH
npeobpasyeTcs GyHKUKEH s TOoJydyeHus pe3yibraTa (Beixonaa). JlomyckaeTcs, 4To
GyHKUIMST MOXXET HEe HMETb HHM OJHOW CTpPEJIKM BXOJa. 3a4acTyl0 CJIOKHO
OIIPENENUTh, SIBJSIIOTCS JM JaHHbIE BXOJOM WJIM ylpaBieHHeM. B 3ToMm ciyuae

MOJICKA3KOM MOXET CIY>KUTh TO, MepepadaThIBAIOTCS/U3MEHSIOTCS JU JTaHHBIE B
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¢bynkun uiu HeT. Ecnu m3MeHstoTcs, To, CKOpee BCero 3TO BXOM, €CIM HET —
YIPABJICHHE.

2. Ynpasienue (Control) — mpaBuna, crpareruv, MOpOUEAYPHl WU
CTaHJAPThl, KOTOPHIMU PYKOBOJCTBYeTCS (YHKIUSA. YTpaBlieHUE BIUSIET Ha
GbyHKIUIO, HO HEe TIpeobpa3yeTcst HyHKIEeH.

3. Boixog (Output) — Marepuan wiM uHPOpMaLMsS, B KOTOpPbHIE
peoOpasyroTcsl BXOBI MOCIIe BRIMOTHeHU PyHKunu. OyHKIMs 0e3 pe3yabTaTa He
MMEET CMBICJIA U HE JIOJIKHA MOZEJINPOBATHCA.

4. Mexanusm (Mechanism) — pecypchbl, KOTOpbIE€ BBINOJIHSAIOT (YHKIIHUIO,
HanpUMep, COTPYAHUKH MPEATPUATHUS, YCTPONUCTBA U T.1.

5. Beizos (Call) — crienmanbHas cTpenka, yKa3blBawolas Ha APYTyI0 MOJEINb
¢ynkuus. CTpesika BbI30Ba HUCIIOJIB3YETCS JJIs yKa3aHUs TOTO, YTO HEKOTOpas
(GyHKIMS BBINOIHIETCA 3a MpeeaaMu MojenupyeMoii cucteMbl. B BPwin crpenku
BBI30Ba UCIIOJIb3YIOTCS B MEXaHU3ME CIIUSHUS U Pa3/AeICHUS MOJEIIEH.

Jexomno3nuust GpyHKIUN

[TpuHLIMIT AEKOMITO3ULIMY TPUMEHSETCS MPHU pa30MEHNH CII0KHOTO Mpoliecca
Ha cocTaBisiomue ero QyHkuuu. [lpm 3TOoM ypoBeHBb JeTanu3aluuy Mpouecca
OTpPENENSETCS] HEMOCPEACTBEHHO pa3paboTYMKOM Mojend. Jlekommosuius
MO3BOJIAET MPEJCTABNIATh MOJEIb CHUCTEMBbI B BHJIE HEPAPXUUYECKON CTPYKTYpbI
OTJIEJBHBIX IUArPAMM, UTO JEIAET €€ MEHEE MePErPYKEHHOM U JIETKO yCBauBaeMOM.

CHayasna cucTeMa MOJEIMpPYETCs Kak €IWHOe 1LeJoe —  OAMH
(GyHKUHMOHATIBHBIA OJIOK ¢ HMHTEp(EUCHBIMU JAyramu, MNPOCTHPAIOIIUMHUCS 3a
npeesibl paccMaTpuBaeMol ooacT. Takas nuarpamma Ha3bIBaeTCs KOHTEKCTHOM.

B mpomecce nexkommosunmu  (PyHKIIMOHAIBHBIH OJOK TOJBEpraeTcs
JeTanu3alud Ha Apyroil mauarpamme. QDYHKIMOHAIbHBIE OJOKH JHarpamMMbl
BTOPOTO YpOBHA (AMarpaMMbl JIEKOMIO3UIMM WM JOUYEpPHHUE JHarpammbl)
0TOOpakaroT TrJaBHble MNOA(DYHKUMK (YHKIMOHAIBLHOTO OJIOKa KOHTEKCTHOM
quarpaMMbl M Ha3bIBAIOTCA JouepHUMU Onokamu. B cBowo  ouepenb,
(bYyHKIIMOHATBHBIN OJIOK-TIPEOK HA3BIBAETCS POJIUTENBCKIM OJIOKOM, a IarpaMma,

K KOTOPOW OH MPUHAJICKUT — POAUTEIBCKONU TUATPAMMOM.
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Kaxgas u3 noapyHKIuMili gouepHel auarpamMmbl MOXKET OBITH Jajee
JeTaIU3MpOBaHa IyTEM AaHAJIOTMYHOW JIEKOMIIO3UIMM COOTBETCTBYIOLIETO €W
dbynkuuonaiabHoro Omoka. I[lpum 3TOM Bce uHHTEpdeiicHbIe Tyry, BXOMSIIME B
GYHKIIMOHATBHBIA OJIOK WM HWCXOMSIINE W3 HEro, (PUKCUPYIOTCS Ha JO4YepHEH
nuarpamme. TakuM o0pa3om, jgocturaercs cTpykrypHas meinoctHocts IDEFO-
MOJEIH.

Crnenyet oOpaTuTh BHUMaHUE HAa B3aUMOCBSI3b HyMepaluu (pyHKIIHMOHAIBHBIX
OJIOKOB M TMarpaMM: KakJIblil OJIOK MMEET CBOW YHUKAJIBHBIA MOPSAKOBBIA HOMED
Ha quarpamme (mudpa B IpaBOM HMKHEM YIIy MPSMOYTOJIbHHUKA), 8 0003HAUEHHE
NOJ1 IPABBIM YTJIOM YKa3bIBAET HA HOMEP AOYEPHEH ISl 3TOro OJ0Ka JUarpaMmbl.
OTcyTcTBUE TAKOTO 0003HAYEHUS] TOBOPUT O TOM, YTO JI€KOMITO3ULIMU JJISl JTAHHOTO
0JIOKa HE CYyILIECTBYET.

BHyTpeHHMe cTpeKu

Jisg cBA3u paboOT MexAy coOOM HCHOJB3YIOTCS BHYTPEHHHE IYTH, T.C.
CTPEJIKH, KOTOPbIE HE KacaloTCsl TPaHULbl JAUAarpaMMbl, HAUMHAIOTCS Yy OJHOU H
3aKaHYMBAIOTCS y pyrou padotel. B meTononorun IDEFO tpebyeTcs TOBKO MAThH
TUIIOB B3aWMOJCHCTBUN MEXIy padoTamMu [Uisl ONHMCAHUS WX OTHOLICHUH:
ylpaBJjeHUE, BX0J, oOpaTHasl CBS3b 110 YIPABIECHUIO, 0OpaTHas CBs3b MO BXOAY,
BBIXO/JI-MEXAHU3M.

Cas3b 110 BX0Jly — CTpEJIKa BbIXO/Ia BBINIECTOSIIECH pabOThI (fanee - mpocTo

BBIXO/1) HAMPABIIAECTCS HA BXOJ HIXKECTOSIIICH.

Op.

Op.

Pucynok 5 — CBs3b 110 BXOAY

CBsa3b o YHPaBJIC€HHUIO — BbIXO[ BBILLIECTOSIICH pa6OTBI HamrpaBJIsICTCA Ha

YHPAaBJIICHUC HI/I)I(eCTOﬂIHeI\/II. CBs3p 1O BXOJQYy IIOKa3bIBaACT JOMHWHHUPOBAHUC
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BbIIIECTOSIIIEN paboThl. JlaHHBIE MM OOBEKTHI BBIXO/A BBIIIECTOSIEH paOOThI HE

MEHSIIOTCS B HIDKECTOSIIEH.

Op. 1

Pucynoxk 6 — CBsi3b 110 yIpaBIICHUIO

OOpaTHas cBSI3b 0 BXOJY — BBIXOJl HUKECTOSIIEH pabOThl HAMPABIIAETCA
Ha BXOJ BblecTOslIEH. Takas CBA3b, KaK IPaBWIO, UCIIOIB3YETCs JJIs ONKUCAHUA

IIUKJIOB.

op. 1f

Op.

Pucynox 7 — O6partHast cBsI3b 110 BXOY

O0OparHasi CcBsI3b 1O YNPABJEHMI) — BBIXOJ HIKECTOAIICH pPadOThI
HaIpaBJISIETCSl HAa YIpaBJIeHUE BbiecTosiied. OOpaTHasi CBS3b MO YIPABICHUIO

4acTO CBUJIETEILCTBYET 00 2(HEeKTUBHOCTH OU3HEC-TIpoIecca.

Pucynok 8 — O6paTHas CBSI3b [0 YIPABICHUIO

CBsi3b BBIXOJ-ME€XaHM3M — BBIXOJ OJHOM pabOTHI HaAMpaBisIETCS Ha
MEXaHU3M JIPYyroi. ITa B3aUMOCBSI3b UCIIOIb3YETCS PEXKE OCTATBHBIX U TOKA3bIBAET,
YTO OJ{Ha paboTa MOJAr0TABIMBAET PECYPChl, HEOOXOAUMBIE /1JIsl POBEACHUS IPYToit

padoTHL.
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Pucynox 9 — CBs13b BBIXOI-MEXaHU3M

Causinve U pa3BeTBJIEHHE CTPEJIOK

CTpenku MOTYT pa3BETBIATHCS U COCTUHATHCS Pa3IMIHBIMU criocobamu. Best
CTpeJKa WJIM €€ YacTh MOXKET BBIXOJUTH W3 OJHOTO WM HECKOJIKHX OJIOKOB H
3aKaHYMBATHCS B OJHOM MJTM HECKOJIBKUX OJIOKaX.

Pa3BeTBnenue nyr, n300pakaeMoe B BUJIE PACXOIAIIMXCS TUHUN, O3HAYAET,
YTO BCE COJICP>KUMOE YT UITU €T0 YACTh MOKET MOSIBUTHCA B KaXKJIOM OTBETBIICHUMU.
Jlyra Bcerga momedaeTcsi 10 pa3BeTBIEHUS, YTOOBI JaTh HA3BaHHUE BCEMY HAOOPY.
Kpome Ttoro, xaxxjaasi BETBb JYIM MOXET OBbITh IOMEUYEHA WM HE MOMEYEHa B
COOTBETCTBHH CO CJICIYIONTUMH MTPABUIIAMHU:

» HETIOMEUYCHHBIC BETBH COJIEPKAT BCE OOBEKTHI, YKa3aHHBIC B METKE IyTH TIEPE]T
Pa3BETBICHUEM;

 BETBH, TOMEUYCHHBIC MOCIIE TOYKH PA3BETBICHUS, COACPIKAT BCE OOBEKTHI HIIH
WX 4aCTh, yKa3aHHBIC B METKE JIYTH MEpe]] pa3BETBICHUEM.

Cnusinug gyt B IDEFO, uzobpakaemoe Kak cXoad1uecs BMECTe JIMHUH, YKa-
3BIBACT, YTO COJEPKMUMOE KaXJI0W BETBU UACT HA (DOPMUPOBAHKME METKH JIJIST TyTH,
SBJIIONICICS PE3yJbTaTOM CHUSHUSA uUcxXonHbix nyr. [locne crnusHUS pe-
3yJNBTUPYIOIIAs AyTra BCEr/a moMedaeTcs A yKa3aHUs HOBOTO Habopa 0OBbEKTOB,
BO3HHKIIIETO TI0C)Ie 00benuHeHus. KpoMe Toro, kKakaash BETBb Mepell CIAMSHUEM
MOXET TIOMEUaThCS WM HE TOMEUYaThCSI B COOTBETCTBUHM CO CIICAYIOIIMMHU
paBUJIaMHU:

e HETIOMEUYEHHBIC BETBU COJIEP’KAT BCE OOBEKTHI, YKA3aHHBIC B OOIIEH METKe
JyTH TIOCJIC CIUSHUS,

e TIOMEUYCHHBIC TIEPE]T CIIMSHUEM BETBH COJIEPXKAT BCE MJIM HEKOTOPHIE OOBEKTHI
13 MEPEYNCIICHHBIX B OOIEH METKE TTOCIIE CIUSHU.

ToHHeIMPOBaHUE CTPEJIOK
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Yacro oTnenbHble HHTEP(PENCHBIE TyTH HE CTOUT PacCMaTPUBATh B IOYEPHUX
auarpaMmax HIDKE WM BBIIIE OMNPEIENICHHOTO YpPOBHS. JTO OyIeT TOJIbKO
Neperpykath UX U JAeNaTh CI0KHBIMU J1J1s1 BocTipusATUA. Takxke ObiBacT HEOOXOAUMO
n30aBUTHCS OT OTHEIBHBIX «KOHIIENITYaTbHBIX» WHTEPMEUCHBIX Iyr U HE
JETANU3UPOBATh UX TIIy0Ke HEKOTOPOTO YPOBHSI.

Hns pemennss monoOHBIX 3amad B IDEF0 mpemycMOTpeHO TOHATHE
TOHHEIIMPOBAHHBIX CcTpenok (puc. 13). CUMBON «TOHHENS» — JIBE KBaJpaTHBIC
CKOOKM BOKpYT Hauaja HUHTep(delcHON Tyru — 0003HadaeT, uyTo Jayra He Obuia
yHacJe10BaHa OT (PyHKIMOHAIBHOTO POJUTENBCKOTO OJI0KA U OSIBUJIACH TOJIBKO Ha
TOM nuarpamme. « TOHHENb» BOKpPYT KOHIA (CTPENKH) UHTEpPEHCHON Iyru B
HEIMOCPEICTBEHHON ONu3u OT OJIoKa-MpUEeMHHUKA O3HAa4daeT, 4YTO B JOYEpHEH 1o
OTHOUIEHUIO K JaHHOMY OJIOKy JuarpaMme »3Ta Jyra oOTOOpaxKaTtbCsl H

paccMaTpuBaThes HE OyJieT.

/]

Pucynox 10 — TonHemupoBaHHas CTpeKa

Kak npaBumo, oTaenbHble 00BEKTHI M COOTBETCTBYIONINE UM UHTEp(hEHCHbIC
JIyTU «yOUparoTCs» Ha MPOMEKYTOUHBIX YPOBHSIX Hepapxuu. B 3Tom ciyuae oHu
CHayaja «IOrpyKarTcs B TOHHEIbY, & 3aTEM «BO3BPALLAIOTCSA U3 TOHHEIS.

PexoMeH1aluu 10 PUCOBAHUIO IMATPAMM

B IDEFO cymecTByeT corjameHusi 0 PUCOBAaHUIO AUArpamMm, KOTOpPHIE
MPU3BaHbl OOJIETYUTh YTEHUE M DKCIEPTH3y MoJeinu. HekoTopsie U3 3TUX MpaBuIl
BPwin noanepkuBaeT aBTOMaTUYECKH, BBIMIOJHEHUE JPYTUX ClIeayeT 00eCeUnTh
BPYUYHYIO:

e TIPSIMOYTOJIBHUKKA Pa0OT JOJDKHBI PacHojiaraThCs IO JUArOHald C JIEBOTO

BEPXHETO B IIPaBbI HUKHUM YTOJI,
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e CIIElYET MAKCUMAJIbHO YBEIMYUBATH PACCTOSHUE MEXKIY BXOISIIUMU WIH
BBIXOISIITUMU CTPEJIKAMHU Ha OJTHOM TpaHu pabOTHI;

e CICAYET MAaKCHUMAJIbHO YBEJIMYUBATh pPACCTOSHUE MEXAy paboramu,
MOBOPOTAMU U NIEPECECUEHUSAMH CTPEIIOK;

e €CIIU JIBE CTPENKH MPOXOAAT MapajuiesibHO (HAUMHAIOTCS U3 OJHOW U TOH Ke
IpaHd U 3aKaHYMBAIOTCS HA OJHOW M TOW Ke TpaHW APYyrol padoThl), TO IO
BO3MOKHOCTH CIIEyeT UX OOBEIUHUTH ¥ HA3BaTh CIUHBIM TEPMHUHOM;

e 0OpaTHBIE CBSI3M MO BXOJY PUCYIOTCS «HWKHEW» MeTiiel, oOpaTHasi CBA3b IO
YIIPABJICHUIO — «BEPXHEW;

o IIUKJIMYECKUE OOpPATHBIE CBSA3U CIIECYET PUCOBATH TOJIBKO B Cilydae KpalHeu
HEOOXOJMMOCTH, KOT/Ia TMOAYEPKUBAIOT 3HAYEHHE IMOBTOPHO HCIIOJIb3yEeMOTO
o0bekTa. [TpuHATO n300paxaTh Takue CBSI3U HA UarpaMMe JIEKOMITO3UIINH;

e CIIETyET MUHUMHU3UPOBATH YUCJIO IIEPECEUCHHUI, IIETENIb U TIOBOPOTOB CTPEJIOK;

e €CJTU HYXKHO U300pa3UuTh CBS3b MO BXOAY, HEOOX0IUMO M30eraTh «HABUCAHUS
paboT apyr Haj apyroM. B aTom ciiydae BPwin nzo0pakaeT cBsi3u 1o BXOay B BUJIE
METJIU, YTO 3aTPYAHAET UTCHUE NUArPaAMM.

Mopaean AS-IS u TO-BE
OOBIYHO CHauUajia CTPOUTCS MOJIENb CYIIECTBYIONIEH OpraHu3aiui paboThl —

AS-IS (kak ectp). AHaNIN3 PYHKIIMOHATHHOM MOJIEIIH TTO3BOJISIET OMPEIETUTh:

. HauoOoJiee clrabble MecTa;
. MPEUMYIIECTBA HOBBIX OM3HEC-TIPOIECCOB;
. rIIyOMHY W3MCEHEHHUH, KOTOPBIM IIOJABEPTHETCS CYIICCTBYOIIAs

CTPYKTypa OpraHu3anuu Ou3Heca.

[Tpuznakamu HedhHEKTUBHON paOOTHI AEATETHHOCTH MOTYT OBITh:

. OecroJie3HbIe, HEYIPABJISIEMbIC U yOIUPYIOIIUECs paOOTHI;
. Hed((PEKTUBHBIN TOKYMEHTOOOOPOT;

. OTCYTCTBHE OOpPATHBIX CBSI3EH 10 yIPaBJICHHIO,

. OTCYTCTBHE OOpPATHBIX CBS3EH MO BXOJY.

Halinennsie B Mmoznenu AS-IS HeoCTaTKM MOKHO UCIIPABUTh IIPU CO3JaHUU

moznenn TO-BE (kak Oyner) — Mojenu HOBOM opraHu3anuv OM3HEC-TPOIECCOB.
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Monens TO-BE nysxHa aJ1a aHanu3a albTepHATUBHBIX ITyTeH BBHITOJIHEHUS PaOOThHI

U JOKYMEHTHPOBAHHUS TOTO, KaK KOMIIaHUs OyJeT JAesiaTh Ou3HeC B OyayIem.

Ilocmpoenue pynkyuonanvHoit Mooeau npeomMemHnoil ooaacmu

1. Banycrure BPwin. B mnosiBuBmemcs aumanoroBom okae ModelMart
Connection Manager naxxmute Cancel.

2. B mmanoroBom okHe BPwin BeiGepure mosuruio Create model, BBeaute
nMms moxenu Iloaroroska crnemuanuctos u tuil |DEFO. Haxmure OK.

3. INosutcs okuo Properties for New Models. Bo Bkinaake General BBeaute
dbaMuuio W WHUIMAIB aBTopa. OcCTanbHBIE BKIAJKH HCIOIB3YIOTCS IS
OTIpEJICIICHHS] HACTPOEK MPOEKTA.

4. ABTOMATHYECKHU CO3/1a€TCsl KOHTEKCTHAs uarpaMma B paboueit 00J1acTu.

OOparutre BHMMaHWE Ha mMaHelb WHCTpyMeHTOB IDEF0 co ciemyrommmu

KHOIIKaMH:

[

— KHOMKA JJIs 100aBiaeHus: (PyHKIIMOHAJIBLHOTO OJIOKA Ha JUarpaMmy.

— IIPOBEJICHNE HOBOM CBSI3H.

— UHCTPYMEHT PEIAKTUPOBAHUS OOBEKTOB.

— CCbhbLJIKA Ha IMOACHCHUEC CTPCIIKU

— BHCCCHHUC TCKCTA B II0JIC THUATI'PAMMBI

— NCPEMCEIICHUC 11O MOJCIISAM C UX OITMCAHHUEM

— MIepPEeX0]T MKy CTAHJAPTHOM AuarpaMmoii, nepeBom y3ioM u FEO

— ACKOMIIO3UIUA JUAr'paMMbl HUKHCTO YPOBHA

A |D | |w| | N] [

— JIGKOMIIO3UIUS AUarpaMMbl BEPXHETO YPOBHS
Kapkac auarpaMMbl COAEPKUT 3arojOBOK (BEPXHSSA 4acTh PAMKH) U MOJBAJ

(HMKHSS yacTh). CMBICH 2JIEMEHTOB KapKaca IPUBEJICH B TabuIIe 5.
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IToae

Used At

Author, Date,

Rev, Project

Notes 12345
678910

Status

Working

Draft

Recommended

Publication
Reader

Date

Context

Tab6muma 2 — [Tons kapkaca (cieBa HampaBo)

CMmbIca

Hcnonb3yroT Ajsl yKa3aHHsl Ha pOJUTENbCKYIO0 paboTy, eciu

Ha JuarpaMmy CChUJIAJINCh CTpeJIKOI?I BbI30Ba

Wwms co3parens nuarpammebl, Aata CO3JAaHUS U UMs MPOEKTA,
B paMKax KOTOpOro Oblga co3laHa auarpamma. Rev - mara

IMOCJICAHCTO PCAAKTUPOBAHUA JUAI'DAMMBI.

Hcnons3yeTcss npH MNPOBEACHUM CeaHca 3KCHEPTHU3BI.
DKcnepT NoJbKeH (Ha OyMakKHOM KOIMU TMarpaMMbl) yKa3aTh
YUCJIO 3aMEUYaHui, BbIYEPKUBAs LHUPPY U3 CIHMCKA KaXAbINA

pa3 IIpu BHCCCHHUU HOBOI'O 3aMCYaHUAI.

CTaTYC 0T06pa>1<aeT CTaaurlo  CO3daHHA - JUAI'PAMMBI,

0TOOpaskast BCe 3Tarbl MyOJUKALIMH.

HoBas nuarpamma, kapauHaibHO OOHOBJIEHHAs JUarpaMma

WJIM HOBBIM aBTOP IHATrPAMMBI.

JlnarpamMa mnponuia NEPBUYHYIO JKCIIEPTH3Y M TOTOBA K

TajgbHeHIIIeMy 00CYKICHHIO.

Jlnarpamma u BCE €€ CONMPOBOKAAIONINE JOKYMEHTBI IPOILIN

aKcrepTu3y. HOBBIX N3MEHEHUI HE 0KUIACTCS.

JlnarpaMMa rotoBa K OKOHYaTEJIbHOM MeyaTH U myOIuKaliH.
Nms yuraTens (3Kcnepra).

JlaTa ipouteHus (3KCIEPTU3BI).

Cxema pacnonoxeHus paboT B IarpaMMe BEpXHET0 YpOBHSI.
Pabota, sBistomascs poIUTENbCKON, MOKa3aHa TEMHBIM
IIPSIMOYTOJIBHUKOM, OCTaJIbHBIE - CBETIbIM. Ha KOHTEKCTHON

JauarpamMMme rnokasbiBaercs Haanuch TOP.
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Node Howmep y3na quarpamMmbl (HOMEp POIUTENHCKON paOOTHI)

Nmsa puarpammel. [lo ymoiaHHMiO - HMS POJMTENIBCKOU

Title
paboTHI
Number C-Number, yHUKaTbHBII HOMEP BEPCUH JUATrPaMMbI
5 Homep cTpaHuIbl, MOXET HCIIONB30BATbCA Kak HOMEp
age

CTpaHMIIBI TPU (POPMUPOBAHUU TTATIKU

5. Jlns BHeceHUs 00JacTy, ey 1 Touku 3peHust B monenu IDEFO B BPwin
creayeT BeIOpath myHKT MeHro Model/Model Properties, BeI3biBaromiuii uaior

Model Properties.

=

Model Properties FE|
Layout ] ABC Uritz ] Fage Setup ] Header/Footer ] Shapes ] Ciraw Shyle l
General l Furpoze ] Drefinition ] Source ] Status ] Mumbering ] Digplay ]
kodel name:

||_|D.I1FEITI:IEFK-3 CMNEUHAHCTOE

Froject:

Atk ;
||.UEEF'-I'_-|K M.C.

Authar initials:

|L-1|j v Apply CRUDARUN restictions
Time Frame
f+ A5S-S5
" TO-BE
] OTrieHa MpreHATE Cnpaeka

Pucynok 11 — Jlnanor coznanusi cBOMCTB Mojienu «I1oAroToBKa crieliuaiucToBy
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Bo Bknanky Purpose Heo6xo1uMo BHECTH LENb H TOUKY 3pEHUS, @ BO BKIIATKY
Definition-onpenenenne Moaenu u onucaHue 00IaCTH.

Bo Bxmagke Status Toro e auamora MOXKHO ONKCaTh CTaTyC MOJENU
(uepHOBOI BapuaHT, paboUMid, OKOHYATEIbHBIN), BPEMsl CO3/IaHUs M TOCIIETHETO
penakTupoBaHus (OTCIEKHUBACTCA B JAIbHEHIIEM aBTOMAaTHYECKU 1O CHCTEMHOM
Jiate).

Brutagka General ciry>xuT 11si BHECEHUSI HIMEHU MPOEKTa M MOJICIH, UMCHH
WHUIIMAJIOB aBTOpa U BpeMeHHbIX pamok mozaenu AS-1S u TO-BE.

Bxnagka Sourse mpemgHaszHadeHa NI ONMHMCAHHMS HWCTOYHUKOB WH(MOpMAIUU
IIPU TOCTPOCHUH MOJIETIH.

6. Ha KoHTekcTHOM aMarpaMMe ILEJIKHUTE 2 pas3a MBIIBIO 110
dyHknronamsHOMY 0J10KY. [losiBuTCst muantor Activity Properties, rie Bo Bkiaake

Name nanumuTe uMs 010ka [ToarotoButs crenuanuctos (puc. 12).

Activity Properties E|

UDP Values |  uwow | sSeurce | FRoles |  BoxSule |

Mame l Diefinition ] Status ] Font ] Color ] Costs ]
Unused Activity Names:
| =1
n!
T (2]
Author:
|LIJe euyk M.C.

| Ok I OTmeHa | | Cnpaexa |

Pucynok 12 — Bknaaka Name nuanora Activity Properties
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Bo Briaake Font HeoOxoaumo BeIOpaTh SCrpt — KUPMIDIHYECKUI U yKa3aTh
mpudt (puc. 13). 'anouka B rpynne Global mo3Bonut n3menuTs mWpudT 17151 BCex

00bexToB Mojienu. Haxmure [Ipumenuts — OK.

Activity Properties E]
UDPValues | wUOow | Souce | Roles | BoxStle |
Mame ] Drefinition ] Status Fort l Color ] Costs ]

Activity Mame:
MogoroToBMTE CNEUWMarnMcToe
Fort: Fort Style: Size:
|Aria| |n-:-n3.-ma1|:-Hh4|2ﬁ |2D
O S BIYH BIRA .
Fr Anal Black 24
. KYPCUE 28
Fp Aral Namow NOMy=MpHBIA KYDoIE 32
T Aral Rounded MT Baob 36 (v
T Aral Unicode MS e Sample
Effects N
[ Undedine A‘a B b yZZ
[ Strikeout ]
Script: | Klprnrue crai j
Apply settings to

[ All activities in this diagram
[ All activities in this madel

Global
[+ Change all occumences of fort in model

QoK I OrreHa | anMEHHTb| Cnpaera |

Pucynox 13 — Bxianka Font nuanora Activity Properties

7. Ha xoHTekcTHOM nuarpamme wu300pa3uTe TpaHUYHBIE CTpenku. Jls
BHECCHHMSI TPAHUYHON CTPEJIKH BXOJIa HEOOXOIUMO:

e IIEJIKHYTh MO KHONKE C CHMBOJIOM CTPEJIKH Ha TaHEIH HHCTPYMCHTOB,
MEPEHECTH Kypcop K JIEBOM CTOPOHE DKpaHa, MOKA HE TOSBUTCS HavdaiabHas
IITPUXOBAs TIOJIOCKA;

e IIEJKHYTh OJIMH Pa3 MO MOJIOCKE (HAYaJIO CTPEJIKK) U eIie pa3 B JIEBOM YacTh
paboThI CO CTOPOHBI BXOA (KOHEI] CTPEJIKN) TIO MOSBUBIIEMYCS TPEYTOJIBHUKY;

e BCPHYTHCSA Ha TaHENh WHCTPYMECHTOB M BHIOpATh KHOIKY pPEIaKTHPOBAHUS
CTpPEIIKH;

e MICJKHYTh MPABOH KHOMKOW MBIIIA HA JMHUH CTPEJIKH, BO BCILIBIBAIOIIEM

MCHIO BBI6paTB Arrow Name u ,ZIO6aBI/ITB UM CTPEIIKK B OKHE JHajiora.
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OOpatuTe BHMMAaHHE Ha CJIOBapb CTPEJIOK B OOJBIION paboueil obmacTu
JnaHHOTO jauajora. BPwIn coxpaHseT Bce BHECCHHbBIC Ha3BaHHs. JTO TO3BOJUT B
cily4ae He0OXOAMMOCTHU BBIOpATh YK€ UMEIOIIeeCs] Ha3BaHUE ISl HOBOM CTPEJIKU U3
ciimcka. Hamo 3ameTtnth, yto BPWIN aBTOMaTH4eckn nmpucBamBaeT HOMEp KaXI0u
HOBOM CTpEJIKE.

AHanoruyHeIM 00pa30M HapUCOBATh BCE CTPEJIKU COTJIaCHO pucyHka 14.

33KOHOAATENBCTED roc Yeras
o it CanMuHu BIO Y33
Pacnucanue
2AHATHI
YueGHell
WE NMpasuna
npHema
L ¥y ¥ ryY
B, CTYAEHTOB
OokyMmedThl = L
aGHTYPHEHT DB Zunnomel o Beiclwen ofpazoBanny -
- % PEITHHT CTYLEHTOE
3 -
TpHkassl 06 OTUHCTIEHHN
NEKUMOHHBIE 1 MoarotoBuTL -
METOOHUECKHE Bneu"anMCTDB =MpUKEashl Ha gonyck kI3 -
L AL ~ E%I'Ipm{aaul 0 NEPEBOQE HA CNELYHWMIA KypC
- -
“TIpHKazhl HA S3YHCTIEHNE =
Eéi&rrecrammHthe BEAOMOCTH N
s -
CoTpyaHHER
BY3a
Npuemyan C Npenogasareny
KOMUCCHA e Aeranar

Pucynoxk 14 — KonTtekctHasa quarpamma nporecca «[1oaroroBute cienuaincToBy

8. IllenkHurte onuH pa3 1o PyHKIMOHAIBHOMY OJIOKY TOTOBOI KOHTEKCTHOM
nuarpammbl. OH BBIJEIUTCS YEPHBIM IIBETOM CO CBOMMH CTPEIIKAMH.

9. Ha manemu wunacTpymMeHToB IDEF0 HaxXMuTe KHOMKY JEKOMIIO3UIIUU

JHarpaMMbl HHKHETO YPOBHS [v].
10. B mosBuBmemcs aumanore Activity Box Count (puc. 15) BwiOepuTe

meroaosoruto IDEFO 1 xonmruecTBO GJIOKOB Ha JUarpaMMe HUXKHETO YPOBHS — 3.
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Activity Box Count

X]

(+ [DEFO ¢ DFD " |DEF3

r

Mumber of &ctivities in thiz 7 =

D ecomposition [0-3]: ="
ak. Ear‘u:el| Help |

Pucynok 15 — JTuanor Activity Box Count

ABTOMatnyeckn OyAeT co3daHa auarpamma jaexkommnosuuuu. [IpaBoit

KHOIIKOW MBIIIU HIEJIKHUTE IO MepBoil pabote, BeiOepute Name u BHecuTe uMs

pabotsl «IIpuHATE a0UTYyprUeHTOBY». [IOBTOpUTE 3TH AEHCTBUA C OCTAIIBHBIMU IBYMS

paboTaMu COTJIaCHO PUCYHKY 16.

JaK0HOQaTENLCTEO Npasnna YeTae Pacnucanne| YuebHuii CanMuHbi
Po npuema BY3a FAHATHI nnat
rac Y
B0 y—
DokymenTrl MpuEAZEl HA 2AUMCIEHUE
abuTypHEHT OB Npunsats -
— = abutypueuToB CrInckH
rpynn
Op. ¥ ¥y r 1 o
—Ei ,,,,,,,,,,,, g ' aaaaa 5 . PeWTHHI CTYOEHTOB .
NleKLoHHEE 1 ¢ ATTECTALMORHBIE BEJOMOCTH -
METOLHUECKHE OByt “Mpukasel © NEpeB0AE Ha
MATEpHANE! 1 cTyneHToR Efcnep,ymmuu Kypc N
l “1 TIpukassl 0b oTYHCEHMN .
E,EI, CTYOEHTOE
0 .. 2 e 1 e
B0 b i J
abuTypHEHTOB Mpukaszsl Ha
Apmyck kI3 Buinyctute
CTYOEHTOB
—={0p. “ IMnnomsl o
_\,.,,}\ AR W X YT
J oOpazoBaHnu
MpuemHan MNpenopasatenn COTPYIHHEN FAK
KOMHCCHA MC' [OekaHart BY3a

Pucynok 16 — JIluarpamMmma aexomMmo3uiiuu ouszHec-npoiecca «IloarotoButs

CIICIHUAJIMCTOB)
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11. IIpu nEeKOMMOO3ULIUU CTPEJIKUA KOHTEKCTHOM JuarpamMMbl aBTOMATUYECKU
MOSIBUJIUCH HA JUarpaMMe JeKoMio3unnu. Ho oHM mpu 3TOM HE KacaroTcs padorT.
Takue CTpelKu Ha3bIBAIOTCS HECBSI3aHHBIMM M CUUTAIOTCS KaK CHHTAKCHYeCKas
olInokKa.

JIns cBsI3pIBaHUS CTPEJIOK BXOJ1a, YIPaBJICHUS M MEXaHM3Ma HEOOXOIUMO
neperuTe B PEXKUM PEIAKTUPOBAHMS CTPEIIOK, IIECIKHUTE 110 HAKOHCUHHKY
CTPEJIKH U IIETKHUTE TI0 COOTBETCTBYIOIIEMY CETMEHTY paOoThI. J{Jis CBSA3BIBaHUS
BBIXOJIa HEOOXOAMMO TakKe IEepeHTH B PEXKHM PEIAKTUPOBAHHUS CTPEJIOK,
HIEJKHYTh 10 CETMEHTY BBIXOJIa M 3aT€M MO CTpesike. BhIMOMHUTE 3TH omepaiuu
TAKY€ COTJIACHO PUCYHKY 2.6

12. Cozpmaiite HOBbIC BHyTpeHHHE cTpeiaku CHHCKM Tpymm, MpHKa3bl Ha
nomyck K ['D, 3aueTHo-3Kk3aMeHaIMOHHbIE BeAOMOCTH. UTOr — prc 2.6 MOTHOCTHIO.

13. etictBuss 8§ — 12 BBINOJHUTE IS JESKOMIIO3HUIHMHM OJOKOB 1-3 M mX

BHYTPEHHHUX OJIOKOB COIIacHO puc. 17-18.

Jaronoparenscreg TOC Jeras BY3a
o BNO
MNpasuna
MpHENMa
¥
LokyMEHTbI ﬂpl-lHFlTI:. " B abuTypueHToB
alnTypHeHToB Bpab " r -
——— | GO “Hanpasnexis
OOKYMEHTbI “Hacaauy EM3
abutypueHToR [
Op L B
OEO0G HOREINEE0Y IO Odhopmute % TIpHEassl HA 3a4MCNIEHNS
NyHble gena NpHKazkl >
aGuTYpHEHTOE 0 3aYnCneHun
—™ abutypuentor [
Op. 2
ST R Y
o Cchopmmporats [ )
—»  COMCKW rpynn |
abuTypHEHTD % Cnmcki rpynn
~ T o
NpremMuan
KOMHCCHA MC CoTpyanim Dexanat
BY3a

Pucynoxk 17 — Jluarpamma aexomno3unuu npouecca «I IpuHsaTh aOUTYypUEeHTOB
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Pacnucanue CanNuHsl rac eno YyeGHbIi nnax ¥cras
3EHATHI BY3a
TEKUHOHHBIE 1 T 3aYETHO-3K3AMEHALMOHHBIE
METOLHYECKHE v o BEAOMOCTH
MaTEpHaNI _CW'U' i
——» [lpoeectn [ PHHATL
Cnuckn rpynn SAHATHA B JK3aAMEHBI, MpuKaskl 0 NEPSE0AE HA CNETYIWNI KypC
=0 3 -+ 33YeThl >
E— 0 1 o KP. K ’ O*“P”“Th Mpukassl Ha gonyck kT3
MNpukasbl |3 o ULLE —~  MpPHKazk -
o NpakTHEY > | Mpukazel 0F oTUNCIEHN
SA4UCMEHNE Op. o
HypHanel | | e T
NOCEWEEMOCTH
- —w| Bectn Bl £
—F crynentoe | B cTyaeHTOB N
5 -
B[ aGuTypHeHTOB '.~
ATTECTALMDHHLIE
MNpoeectn BEJOMOCTH
o @TTECTALMK [ *
N CTYQEHTOE
" 0p. 4 MoacuwTars
T 44 CTYOeHTOR
‘ Op.
_J }:;:;}}*‘,}: E‘e ,,,,,,,
Npenogaearenw CoTpygHuEN J PeiiTiHr
BY3a me Sexarar CTYOEHTOE
Pucynox 18 — JIluarpamma aexomno3suuuu npouecca «O0yduTh CTyI€HTOB)
YuefHuli nnat
rac enc l l W
- ¥ BegomocTn BY3a
pHKasHI MpHATS . cAaUM
Ha AOMYCK % roc.aKIamMeH
Y rocygapcTBeHHLle [ - B
- - 3KIaMeHBI : i LEHL
0 1 : * W3MEHEHWA
I J ] ebn
- p.
B cTygeHTOE v v b
Cdopunpoeate [
NpUKasbl 0 Jonycke Trears
K 2aWmTe 5| gonyck kA BEROMOCTH aWMTLI
OUNNOMHBIX AWNNOMHBIX NpOEKTOB
NpoOEeKTOR
—_—
-P- “2 rF ¥ i
MORCHUTENEHER SANHCKA B ~|..f|puse-::m 3awnTy £
— o  OMNNOMHLIX
— i MpoeKToB Mogrotoeuts
Fewenne ratheapsl U‘p - AUNNoMEl O ‘*_"
0 ACNYCKE K 3WNTE ' | EBbiCWEM
obpazoBaHum
0p. 5
TAK Junnomel o
BhbICILEM
1c Oexanar CoTpygHurn BY3a olpazoBaHum

Pucynok 19 — Jlnarpamma nekomMno3unuu npouecca «BbITyCTUTh CTYAEHTOBY
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B nuarpamme Ha puc. 19 moapasymeBaercs, 4TO CTYJEHT YCIIEUIHO CJal
TOCY/IapCTBEHHBIN PK3aMEH U 3alUTHII IUIIJIOMHBIN MPOeKT. Ee MOXKHO TOMOTHUTH
TakuMU  (GyHKUUOHANBHBIMH  Onokamu, Kak «CdopmupoBarh mnpuka3z 00
otuncieHun» u «IloAroTOBUTH aKaJeMUYECKYIO0 CIpPaBKy O HE3aKOHUYEHHOM
BBICIIIEM 00pa30BaHUMY, B CIydae €CIU CTYACHT HE CIaJT SK3aMEH WIIM HE 3all[UTHI
JTUTTIOMHBIN TTpoeKT. Takoi BapuaHT OyzieT paccMoTpeH B metonojorun IDEF3.

B pe3ynpTare  BBINOJHEHHOMW  JIEKOMIO3UIMH  OW3HEcC-Tporecca
«IloaroToBUTH  CHEIUAIMCTOBY TOJydWjach (YHKIHMOHAJIbHAS MOJENb C

JEeTAIN3AMUEN IO 2 YPOBHSI.

3aganue Ha CPC
1. Co3maTh HOBYIO Mojeidb B BPwin ¢ wHcronb3oBaHHEM METOJIOJIOTHH

IDEFO (Bb1OEpHTE BapUaHT CAMOCTOSITENIBHO):

Tema DdUO

Bapuanrt 1. [IpoextupoBanue nHGOPMAITMOHHON CHCTEMBI
«OTIyCcK U3IETHil».

Bapmuanr 2. [IpoektupoBanue HHPOPMAITMOHHON CUCTEMBI
«Y CIIEBaEMOCTBY.

Bapuanr 3. IIpoexktupoBanue nHPOPMAIMOHHON CHCTEMBI
«Hay4dHo- nccnenoBatenbckas paboray.

Bapuanr 4. IlpoexktrpoBanne HHPOPMAITMOHHON CUCTEMBI
«Hampasnenust BY3a».

Bapuanr 5. IlpoexktupoBanue nHPOPMAIMOHHON CHCTEMBI
«3paBOOXPAHEHUEN.

Bapuanr 6. [IpoexktupoBanue nHPOPMAIMOHHON CHCTEMBI
«TpynoycTponucTBo».

Bapuanrt 7. IIpoexktrpoBanne nHPOPMAITMOHHON CHCTEMBI
«[Ipeanpusitue obmenuTay.

Bapwuanr 8. IIpoexktupoBanue nHGOPMAITMOHHON CUCTEMBI
«UB».

Bapuant 9. [IpoektupoBanue HHGOPMAITMOHHON CHCTEMBI
«Y4er MaTepuaIbHbIX IEHHOCTEMN.

Bapuant 10. [IpoektupoBanue nHGOPMAIIOHHON CUCTEMBI
«IToxmumckay.

Bapuant 11. [IpoektupoBanue nHPOPMAITHOHHON CHCTEMBI
«Ceccus.

Bapuant 12. [IpoektupoBanre nHOOPMAIIMOHHONW CUCTEMBI
«JloroBop».

Bapuant 13. [IpoexTrpoBanne HHPOPMAITMOHHONW CHCTEMBI
«Cankuuu I'TBI)».
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Bapuanrt 14. [IpoextupoBanue nHOOPMAITMOHHONW CHCTEMBI
«OTnen KagpoBy.

Bapuanr 15. [IpoektupoBanue nHOOPMAIMOHHON CHCTEMBbI
«CranapTu3anus».

Bapuanr 16. [IpoektupoBanue nHOOPMAITMOHHOW CHCTEMBI
«I"py3o1mepeBo3Kny.

Bapuanrt 17. [IpoektupoBanue nHOOPMAITMOHHOW CHCTEMBI
«Hanoroo6oxenue».

Bapuanr 18. [IpoektupoBanue nHOOPMAITMOHHOW CHCTEMBI
«OO01IeKUTHEY.

Bapuanrt 19. [IpoektupoBanue nHOOPMAITMOHHOW CHCTEMBI
«HenBm>KUMOCTB».

Bapwuant 20. [IpoexktupoBanre nHOOPMAITMOHHON CUCTEMBI
«Yuer 3asiBOK Ha IPOU3BOJCTBO U3JACITHIIN.

Bapuanrt 21. [IpoextupoBanue nHOOPMAIMOHHONW CHCTEMBI
«MeauimHcKas CTpaxoBast KOMIIAHUSD.

Bapuanrt 22. [IpoextupoBanue nHPOPMAIMOHHON CUCTEMBI
«bupxa Tpynay.

Bapwuant 23. [IpoektupoBanue HHGOPMAITMOHHOW CUCTEMBI
«CrpaBOYHHK OTPEOUTEIS.

Bapuanrt 24. [IpoexktupoBanue nHOOPMAITMOHHONW CHCTEMBI
«CrpaBOYHHK MOKYIATEIIs.

Bapuant 25. [IpoekrupoBanue HHGOPMAIIMOHHOM CUCTEMBI
«Mara3uH ¢ OJJHUM ITPOJIaBLIOM).

Bapuanr 26. [IpoextupoBanue nHOOPMAITMOHHONW CHCTEMBI
«OTren KagpoBy.

Bapuant 27. [IpoekTrpoBanrne HHPOPMALMOHHONW CHCTEMBI
«CKJIaICKON yueTy.

Bapuanrt 28. [IpoexktupoBanre nH(OOPMAIIMOHHONW CUCTEMBI
«OOMEH KUIIb».

Bapmuanrt 29. [IpoextupoBanue nHOOPMALIMOHHONW CHCTEMBI
«COepOaHK»

. Bapuant 30. [IpoexktupoBanue nH()OPMALIMOHHON CUCTEMBI
«JTombGap».

BapuanT 31. [IpoekTpoBanne HHGOPMAITMOHHON CHCTEMBI
«CrpaBOYHHK KOMMEpPYECKUX OaHKOBY.

Bapuant 32. [IpoektupoBanue nHGOPMAIIMOHHOM CUCTEMBI
«O4yepenb Ha KUITBEY.

Bapuant 33. [IpoektupoBanre nHOOPMAIIMOHHON CUCTEMBI
«MeauIMUHCKHI KOOTIEPaTUBY.

Bapuant 34. [IpoexktupoBanue nHGOPMAITMOHHONW CHCTEMBI
«Y4er aynuTopHoro GhoH/1a YHUBEPCUTETAY.

Bapwuant 35. [IpoektupoBanue nHGOPMAITMOHHONW CHCTEMBI
«O6cmyx)uBaHus pab0Thl KOH(EPEHIIUN.

Bapuant 36. [IpoextupoBanue nHGOPMAITMOHHONW CHCTEMBI
«O0CIyKMBaHUE CKIIATa.

2. CopmupoBaTh KOHTEKCTHYIO JUArpamMmy.
3. JlexoMII03upoBaTh KOHTEKCTHYIO IHMArpaMMy A0 ONPEAECIEHHOTO YPOBHS
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(B 3aBHCHMOCTH OT MacIITabOB BEIOPAHHOTO OM3HEC-TIPOIIecCca).

Ilpumeuanue: nNpU MNPOEKTUPOBAHMM (PYHKUMOHAJIBHOH MOJEIH
PYKOBOACTBOBATHCH NPABWJIAMHM M PEKOMEHAAUMAMM IOCTPOEHUA IUArpaMm

B JAaHHOU MeToao0Jioruu!

Tembl pedepatoB

1. PabGoyass  JOKyMEHTalMsi 1O MNPOEKTHUPOBAHUIO  HMHQPOPMAIIMOHHO-
YIPABJSIFOLIUX CHCTEM.

2. OxoHomuueckue wuHpopmalnmonueie cucrembl (DUC): ompenencHue,
OCHOBHBIE COCTABJISIIOLINE, OOBEKT yHpaBieHus, 3PPeKT oT BHeAPEeHUs. DaKTOpPHI,
criocobcTByromue dppekTuBHOMY pocty ynciaa DMC u ux BO3MOKHOCTEH

3. CymHOCTh CTPYKTYPHOTO Moxo/a kK pazpadborke MY C

4. Metononorus pyHkimonanbHoro moaenupoanust SADT. Ilpasuna SADT.

5. CoctaB GpyHKIIMOHAIBHOW MOJCIIN: TUATPAMMBbI, UEPAPXUS HATPAMM.

6. CocTtaB (yHKIIMOHATHLHOW MOJIETIN: THITBI CBSI3€H MEXIY (PYHKIIHSIMH.

7. quarpamma nepesa y3i0B. Juarpammsl 1iis sxcniosuiiuu (FEO).

8. [Mpunammmer noctpoenus moaenu IDEFO :Ctpenku (cBszu). Bunbl cBsizeii:
CBSI3b 10 YIIPABJIEHUIO; 00paTHas CBA3b 110 BXOy; 0OpaTHas CBS3b MO YIPABIICHUIO;
oOpaTHas CBA3b M0 BbIXOJA-MeXaHU3M. TOHHEINPOBAHUE CTPETIOK.

9. Mogens DFD: npuHUMIBI TOCTPOEHUSI, OCHOBHBIEC JJIEMEHTHl  BHEIIHSIS
CYIIHOCTb; CHCTEMA M TOJCHUCTEMBI; IMPOLECCHl; HAKOMMUTENIN JAaHHBIX; MOTOK
JTAHHBIX.

10. Jlornueckas u ¢pusznueckas moaenu. Haznauenue u ocCHOBHbIE (DYHKILIMH.

11. TlonsiTrie CYITHOCTH U aTpUOYT. TUIBI JAaHHBIX JJIsI ATPUOYTOB.

12. Cesizu. Tunbl cBsA3edd Ha JorHMYecKOM ypoBHE. OCOOEHHOCTH CBSI3EH.
MOIIHOCTH CBSI3H.

13. Hopmanu3zanus ganabix. OyHKIIMOHATIbHAS 3aBUCUMOCTD
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14. YuuBepcanbHblil s3bIK MoAenupoBaHuss UML: moHsATHE AEHCTBYIOIINUX
JIU1, TPUHIIUIIBI UCTIOIB30BAHUS.

15. YuauBepcaibHbli 51361k MOJenupoBanus UML: cBs3u.

16. YuuBepcanbHblii 5361k MogenupoBaHuss UML: moToku COOBITHH,
MIPEAYCIIOBHS U TIOCTYCIIOBHS.

17. Paboyass JOKyMEHTaIlMsg 1O TMPOCKTUPOBAHUIO HHQPOPMAIIMOHHO-
YIPABJISIIOIIUX CUCTEM.

18. Dxonomuueckue wuHpopmanmonneie cucteMbl (OUC): onpenenenue,
OCHOBHBIE COCTABJISIIOLINE, OOBEKT yHpaBieHus, 3PPeKT oT BHeAPEeHUs. DaKTOpPHI,
criocobcTBytomue dppekTuBHOMY pocty yncia DMC u ux BO3MOKHOCTEH

19. CymHocTh CTPYKTYpHOTO To/1X0/1a K pazpadbotke UYC

20. Metogonorust  pyHKIHOHaIbHOTO MonaenupoBanusi SADT. [lpaBuna
SADT.

21. CocraB (pyHKITMOHAILHON MOJIEIU: JUArPaMMBbI, HEpaApPXUsl TUarpamM.

Tpebosanusa K evinonenuio peghepamos

K svinonnenuio pegpepamos npedwssnsaromest ciedyroujue mpebosamusi:

— HMHJIUBUAYaJIbHOE 33JaHUC JOJIKHO OBITH BBIITOJIHEHO CAMOCTOSTEIIBHO, KaK
COOCTBEHHOE pAacCYXJICHHE aBTOpa Ha OCHOBE HMH(OpPMAIMH, TMOJYUYCHHOW W3
pa3IMYHbIX UCTOYHUKOB,;

— CcoJIep KaHKe MHAWBHTYaJILHOTO 3aJIaHUS TIOJDKHO OBITh N3JI0KEHO OT UMCHH
aBTOpA,;

— 1enb W 3amauu pedepara JNOHKHBI OBITh YETKUMH U OTOOpakaTh CyTh
UCCIIeTyeMOM NpoOJIeMBI;

— COJEPKMMOE HMHIAMBUAYAIBHOIO 3aJIaHUs JOHKHO COOTBETCTBOBATH TEME
3aJlaHus U 0TOOpakaTh COCTOSTHUS MPOOJIEMBI, CTEIICHb PACKPBITHSA CYTH MPOOICMbI
B paboTe qo/IKHa OBITh PUEMIIEMOI];

— TpH pa3paboTKe WHIUBUAYATHHOTO 33aaHUs JOJKHBI OBITh UCIIOJIB30BaHbI

HE MEHee 7 pa3IMYHbIX UCTOYHUKOB;
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— paboTa moJDKHA colepKaTh 000OIIEHHBIE BEIBOIBI M PEKOMEH TAIIHH.

Tpebosanus k cmpykmype pegepamos

CrpykTypa pedepaToB I0JKHA COACPKATH:

— TUTYJIBHBINA JIUCT (TUTYJIHHBIN JIUCT SIBJISIETCS MIEPBOM cTpaHuiiel pedepara);

— cojiepkaHue (CoAep)KaHWEe BKJIIOYACT: BBEJICHHME, HAMMEHOBAHUSI BCEX
pa3AenoB, MOJApa3/IeoB, IMYHKTOB M TMOJAIIYHKTOB OCHOBHOM 4YacTW 3aJaHus;
BBIBO/IbI; CITUCOK UCTOYHUKOB);

— BBeJieHUE (BO BBEJCHUHM KpaTKo (OpMYyIHpYETCs MpodiieMa, yKa3bIBaeTCs
1enb v 3a7a4u pedeparta);

— OCHOBHAas 4acTh (COCTOMUT U3 OJTHOT'O WJIM HECKOIBKHUX Pa3JiesioB, B KOTOPBIX
u3Jjiaraercs cyTh pedepara);

— BBIBOJIBI WJIM 3aKjI0YeHHE (B BBIBOJIAX MPHUBOAST OICHKY MOJIYYSHHBIX
pe3ynbTaTOB pabOTHI, MPEIIATAIOTCS PEKOMEHAAIINH);

— CIIMCOK MCTOYHHMKOB HH(pOpMAIUU (COACPKUT MEpeyeHb MCTOYHUKOB, Ha

KOTOPBIE€ CChUIAOTCSI B OCHOBHOM yacTu pedepara).

Tpebosanus k oghopmaenuro pehepamos

K odopmiiennro pedepatoB mpeabsBISIIOTCS CASAYIONINE TPEOOBAHMS:

— pedepatsl odopmusitor Ha Jucrax ¢opmara A4 (210x297), Tekcr
nevaTaeTcsl Ha OJHON CTOPOHE JICTa Yepes3 MoJITopa MHTepBaa;

— mapamMeTpsl mpudra: rapaurypa mpudta — Times New Roman, Hauepranue
— OOBIYHBIN, KeTJIh mpU@Ta — 14 MYHKTOB, IBET TEKCTA — aBTO (UEPHBIN);

— IMapaMeTpsl a03ala: BEIpaBHUBAHKME TEKCTa — 110 MIUPUHE CTPAHUIIBI, OTCTYIT
MEPBOM CTPOKH -12,5 MM, MEKCTPOUYHBIN UHTEPBAI - IOy TOPHBI;

— TIOJISt CTPAHUIIBI JUISI TUTYJIBLHOTO JINCTA: BEPXHEE W HUKHEe moyst — 20 MM;
npaBoe — 15 MM, neBoe — 30 MM;

— MOJIS1 BCEX OCTANIbHBIX CTPAHMUIL: BEpXHEE U HIbKHee moJia — 20 MM, pa3zmep

neBoro nojs 30 MM, mpaBoro — 15 Mm;
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— Ha TUTYJbHOM JIMCTE€ YKa3bIBaeTCsi Ha3BaHWE 00pa30BaTEIBHOTO
yapexaeHus, Tema pedepara, Ha3BaHUe YIeOHOTO Kypca, HOMEp TpyIIbl, opMa u
kypc oOyuenus, @®.HN.O. aBropa, O.NM.O. HaydyHOrO  PYKOBOJIUTENS
(pOBEPSIOIIET0), MECTO U T'OJl BHITIOJIHEHUSI pabOTHI;

— KaXIYyI0 CTPYKTYPHYIO 9acTh HEOOXOAMMO HAYMHATH C HOBOTO pasieiia co
cnenayromieit  crpanunbl  (BcraBka/Paspeis/HoBe  pasmen, co  ciemyromiei
CTpaHHUIIbI);

— CTpaHUIbl HYMEpPYIOT apabckumu 1udpamMu, cooOmogas CKBO3HYIO
HyMEpalui 1o BceMy TeKCTy. [IopsaKoBBIM HOMEpP CTaBAT BBEPXY CTPAHULIBI,
CIIpaBa;

— HyMepalusi CTpaHUIl HAYMHAETCS C TUTYJBHOTO JIUCTA, HO HAa TUTYJIHHOM
JIMCTE HOMEP CTPaHUIIbl HE YKa3bIBACTCH,

— TEKCT OCHOBHOW YaCTH WHJUBUIYAIbHBIX 33JJaHUN Pa30MBAIOT Ha pa3/eibl,
MOAPA3/Ebl, MYHKTHI U MOITYHKTHI,

— pasznenbl, MOJpa3Aeiibl, MYyHKTHI, MOJANYHKTHl HYMEPYIOT apaOCKUMHU
nudpam;

— Ppa3zenbl J0TKHBI UMETh TOPSIIKOBYIO HyMEPAITUIO B MpeJiesiax n3JiaraeMoro
Matepuaia 1 0003Ha4aThCsa apabCKUMHU 1M(ppamu, B KOHIIE HOMEpaA pazjieia TOUKY
He cTaBAT (Hampumep, 1);

— ToApa3zesbl HyMEPYIOT B Ipeaenax Kaxaoro pasaena. Homep nogpasnena
COCTOMUT M3 HOMEpa paszjiesia U MOPSAKOBOrO HOMEpa IMojpasjesia, paslelIeHHbIX
TOYKOM. B KOHIIE HOMEpa no/pa3jena TOUKY He CTaBsT, Hanpumep: «1.1»;

— IYHKTBl HYMEPYIOT B Mpenesiax Kaxaoro mnonpaszaena. Homep myHkTa
COCTOMT W3 MOPSIKOBOTO HOMEpA paszjiena, mojapasesna, myHKTa, Mexay udpamu
Y B KOHIIE HOMEpA TOUKY HE CTaBAT, Hanpumep: «1.1.2»;

— 3aroJIOBKM  (3arojioBKku |  ypoBHSI) KaXIOW CTPYKTYpHOM 4YacTu
WHJMBUAYAJIBHOTO 3a/1aHusl (Hapumep, CoIep>KaHue, BBEACHUE U T.J0.) U 3aTr0JIOBKU
pa3AelioB OCHOBHOM YacTH CJIEAYET pAacloJiaraTb B CEPEAMHE CTPOKHU M I1€YATATh

IPONMUCHBIMU OyKBamMH 0€3 MOJAYEpKUBAHUS U 0€3 TOUKH B KOHIIE;
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— 3aroJIOBKM TMOJpPa3/eoB, MYHKTOB M TMOINYHKTOB CIEAyeT HAaYHMHATH C
a03aIHOTO OTCTYIAa W Ie4yaTaTb CTPOYHBIMH OyKBaMM, Kpome mnepBoid. Touka B
KOHIIE 3aroJIOBKa HE CTaBUTCH;

— WUIIOCTpanuu  (PUCYHKH, CXeMbl, TpaduKu) HW TaOJHIBI, KOTOPBIC
pa3MemialTcsl Ha OTHENbHBIX CTPAaHUIAX, BKIIOYAIOT B OOMIYI0 HYMEpalHuio
CTpaHMII;

— WUTIOCTpAluu HEoOXOJUMO TMOMENaTh HEMOCPEJICTBEHHO MOCIE MEPBOTO
YIIOMUHAHUS O HUX B TEKCTE WJIM Ha CJIEAYIOIIEH CTPaHUIIE;

— TabiuLa pacnoJiaraeTcs HEMmoCpeICTBEHHO IMOCe TEKCTa, B KOTOPOM OHA
YIOMHHAETCS B IEPBBIM pa3 UK Ha CIEIYIONIEH CTPAHHUIIC,

— TaOJIMIIBI HyMEPYIOT apaOCKUMU I (ppaMu 1o NOPSAJKY B Ipejieiax pas3jena;

— MPUMEYaHUs TOMEMIAI0T B TEKCTE€ MPH HEOOXOAMMOCTH MOSICHEHHS
COJIEpKaHUs TEKCTa, TAOJIUIIBI UITH WILTIOCTPALINH;

— TOSICHEHUSI K OT/IEJIbHBIM JIaHHBIM, PUBEJICHHBIM B TEKCTE WJIM TaOJIHIIAX,
JOTycKaeTcst opopMIIATH CHOCKAMU;

— (opmynpl W ypaBHEHHUS pAacIoJiaralOT HEMOCPEICTBEHHO TMIOCe UX
YIOMHHAHUS B TEKCTE, TOCEPEINHE CTPAHUIIBL;

— B WHIWBUAYyaJIbHOM 33JlaHMM MOTYT OBITh yKa3aHbl CCBUIKA Ha
UCTIONB3YEMYIO TUTEPATYPY;

— CCBUIKM Ha MCTOYHUKHM CJEIYyeT YyKa3blBaTh B KBaJpaTHBIX CKOOKax,
Hanpumep: [1-3], rae 1-3 nopsaKoBbII HOMEpP UCTOYHUKOB, YKA3aHHBIX B CIIUCKE
HUCTOYHUKOB MH(GOPMAIIHH;

— CIHCOK UCTOYHUKOB MH(GOPMAITUN MOXKHO Pa3MEIIaTh B OPSIIKE MOSBICHUS
WMCTOYHUKA B TEKCTE, B al(haBUTHOM MOPsAKE (haMUINi aBTOPOB HJIU 3aT0JIOBKOB U

B XpPOHOJOIH4YCCKOM ITOPAIKE.

93



IIpuMepHBIH NepeYeHb TeCTOBBIX 3aIaHUM /ISl IPOBEACHU TeKyLIel

arTrecranmmu

Teer-1

1. Bepuo mnu yTBepxkaeHHE, 4TO HHPoOpMaIUs o00NanaeT CIeAYIOIUMU
CBOICTBaMH, OTPAXKAOUIMMU €€ NPUPOAY M OCOOECHHOCTH HCIIOIb30BAHHUS:
KYMYJISSTUBHOCTb,  OMEPJUKEHTHOCTb,  HEACCOIMaTUBHOCTb, U  CTapeHUE
uH(popManuu.

e BepHoe ymeepoicOeHue;

e He BepHOE yTBEpKICHHUE.

2. I[Tox nHGOPMAIMOHHON CHUCTEMOW MOHUMACTCS MPUKIIaIHAS TpOrpaMMHas
MOJCUCTEMAa, OPUEHTUPOBAHHAS Ha COOp, XpaHEHUE, MOUCK U ... TEKCTOBOW W/WJU
dakTorpapuueckoit uaopmaiuu. (0b6pabomxy)

3. lenenne wHOPMAITMOHHBIX CHUCTEM Ha OJWHOYHBIC, TPYIIIOBHIC,
KOpIOpaTUBHbBIE, HA3bIBAETCA KilaccuuKanuen

o [lo macumaby;

e [lo cdepe npumeHeHus;

e [lo cmocoOy opranuzaiumu.

4. CucteMbl 00paOOTKH TpaH3aKIMil MO OMEPATUBHOCTU OOPabOTKHU JTaHHBIX
paszeNsaoTCs Ha MaKeTHbIE MHPOPMAIMOHHBIE CUCTEMBbI H ... WH(OpMAIMOHHBIC
CHCTEMBI. (onepamueHwle)

5. OLTP ( OnLine Transaction Processing ), sto:

o Peowxcum onepamuHoi 00pabomKku mpaH3aKyuil;

e PexxuM nmakeTHOM 00pabOTKU TpaH3aKIIMIA;

e Bpems 06paboTku 3ampoca nojb30BaTels.

6. Kimaccudukammst naHOOpPMAITMOHHBIX CHCTEM MO CHOCO0Y OpraHu3aluud He
BKJIIOYAET B ce0s OJMH U3 NEPEUNUCICHHBIX TyHKTOB:

e CucTembl Ha OCHOBE apXUTEKTYphI (hail — cepBep;
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CucteMbl Ha OCHOBE apXUTEKTYPbI KJIMEHT — CEPBEP;

CucremMbl Ha OCHOBE MHOTOYPOBHEBOI apXUTEKTYPBI;

Cuctembl Ha OCHOBE HHTEPHET/UHTPAHET — TEXHOJIOTHIA;

o Kopnopamughvie uHpopmMayuoHHble Cucmembl.

7. UnpopMallMOHHBIE CUCTEMbI, OpPUEHTUPOBAHHbIE HAa KOJUIEKTUBHOE
WCITIOJIb30BaHUE HH(POPMAITUHY YiIeHAMHU paboUeii TPYIIIBI ¥ Yallle BCEro CTPOSIIHECS
Ha 0a3e JOKaJIbHOW BBIYMCIUTEILHON CETH:

e OIMHOYHEIE;

e [pynnosvie;

e KopnopartuBHbie

8. NudopmaiimoHHbie CUCTEMBI, OCHOBAaHHBIE TUIIEPTEKCTOBBIX TOKyMEHTaX U
MYJIbTUMEINA:

e CucreMsl NOAAECPKKU ITPUHATHS PELICHUM;

o /ngopmayuonno-cnpagouvle;

e Oducnbie nHGOPMAITMOHHBIE CHUCTEMBbI

9. Kak HaszbiBaercs Kiaccupukanus, OObEeIUHSIOMAsS B ce0C CHCTEMBI
00paboTKH TpaH3aKIMil; CUCTEMbl TONJEPKKH TMPUHATUS  PELICHMUI];
UH(OPMAITMOHHO-CITPABOYHbBIE CUCTEMBI; O(pHCHBIC HH(DOPMAITMOHHBIE CUCTEMBI:

o [lo cghepe npumenenus;

e [lo macmitady;

e [lo cocoOy opranuzamnuu

10. Boeinenure TpeOoBaHUMS, TpenbsABIAeMble K HHGOPMAIMOHHBIM
CHUCTEMaM:

o [ubrxocmo;

e Haoeoicnocmn,

® Ddgdexmusnocmn,

e bezonacnocmb

11. HokxyMmeHntanbpHass uHopmarmonHas cucrema (IAMC) — enunHoe

XpaHWIMIIEC TOKYMCHTOB C HMHCTPYMCHTApPUCM IIOMCKAa W BbIJd4U H€06XOI[I/IMBIX
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MOJIb30BATENI0  JOKYMEHTOB.  [IOWICKOBBIM ~ XapakTep  JMOKyMEHTaJIbHBIX
WH()OPMAITMOHHBIX CHCTEM OIPEACTHI €IIe OJHO WX Ha3BaHUE —...CHUCTEMBI
(ungpopmayuonno-nouckosoie).

12, B ... HAC peructpupyrorcs (HakThl - KOHKPETHBIC 3HAUYCHUS JaHHBIX
aTpuOyTOB 00 O00BEKTax peadbHOro MHUpa. OCHOBHAs U TaKUX CHCTEM
3aKJII0YaeTCsl B TOM, YTO BCE CBeJIeHUs 00 00bekTax ((pamumiuu fojield 1 Ha3BaHUsI
NpEAMETOB, 4YHWCIa, JaThl) COOOINAIOTCS KOMIIBIOTEPY B KaKOM-TO 3apaHee
oOycioBieHHOM (opmare (Hampumep, aara - B Buae komOunanuu IJI.MM.IT).
(paxmoepaghuueckux)

13. B ceMaHTHYeCKH-HABUTAIMOHHBIX (TUMEPTEKCTOBBIX) CHUCTEMax
JIOKYMEHTBI,  MOMEIIAeMble B  XpPaHWIMINE JOKYMEHTOB,  OCHAIIalOTCs
CHeIMaTb-HBIMA HABUTAITMOHHBIMA KOHCTPYKIIUSIMH ... , COOTBETCTBYIOIIUMH
CMBICIIOBBIM CBSI3SIM MEXJY pPa3IUYHBIMH JOKYMEHTaAaMH WA OTJEIbHBIMU
(bparMeHTaMu OJHOTO TOKYMEHTA. (eunepccoblikamit)

14, JoxymenTanbHas uHpopmanuonHas cuctema (UMC) — eaunoe
XPaHWIUIIE JOKYMEHTOB C WHCTPYMEHTApUEM IOMCKA M BbIIAYM HEOOXOIUMBIX
MOJIb30BATEINIO ... . (0OKyMeHmoes)

15. Casi31, KOT/Ia OJIHA U Ta K€ 3aMUCh MOXKET BXOJUTh B OTHOIIECHHUS CO
MHOTHMH JIPYTUMU 3aIUCSIMU Ha3bIBAIOT:

e “OJIMH K OJTHOMY

e “OIMH KO MHOTHUM

® “MHocue ko mHocum”’

16. CBs3p, KOrja OJHAa 3alucCh MOJKET OBITh CBsI3aHA TOJLKO C OJHOM
JPYTOM 3alUChI0 HA3BIBAIOT KOAWH K ... » (00HOMY)

17. Korna opna 3amuch MOKeT OBITH CBSi3aHA CO MHOTUMHU JIPYTUMU,
TaKoOM BUJ CBSI3U HA3bIBAIOT:

® “00un ko mroeum”

e “OIUH K OJJHOMY”’

e ‘“MHOrMe KO MHOTUM
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18. ... MoOenb OaHHbIX TIPEACTABISET JaHHbIE B BHJIE APEBOBUIHON
CTPYKTYPHI U SIBJISICTCS pealin3alueil JOTHYEeCKUX OTHOIICHUN “OlMH KO MHOTUM’
(uu “nenoe - yacty”). (Mepapxuueckas)

19. B ... 6asax O0anuvix OTHOLIEHUS MPEACTABIISIIOTCA B BUJIE ABYMEPHON
tabnuipl. Kaxknoe oTHOIIEHHE MpeCTaBiseT co00i MOJAMHOXKECTBO JEKAPTOBBIX
TIPOU3BEACHUIN JIOMCHOB. (PeIayuOHHbIX)

20. CymiecTByeT psll CTaHAAPTHBIX METOJOB OpraHu3anuu (aijaoB Ha
MarHUTHOM JIUCKE U COOTBETCTBYIOIIMX METO/I0B JOCTYIA K HUM:

o [locnenoBarenbHbli (paitn

e lHjaekcHO-TIoCaeA0BaTENbHBIN (haii

e [pagpuueckuu auin

e MHeKkcHO-TTpOU3BOJIbHBIN (haiii

OTMeThTE HE HYKHOC

Tect -2

1. ... UIIAd — cucrema 3HAKOB, HCIOJb3YEMbIX ISl 3alUCH CJIOB U
Beipakenuit U5, (Argpasum)

2. ... KjaccHu(UKaAIUs COCTOMT B TOM, 4YTO BCS TpeaMeTHas o01acTb
pa3OuBaeTcss Ha P HCXOAHBIX PyOpuk — ¢acer — MO0 CEMAHTHYECKOMY
HPUHIIKITY, OTPaXKaIoIIeMy criennuKy npeaMeTHoi oonactu. (Dacemnast)

3. ... - 3TO OrpaHUYEHHOE MO BPEMEHU ILEJICHANPABICHHOE W3MEHEHUE
OTAEJIBHOM CUCTEMBI C M3HAYAJIIBHO YETKO OMNPEACICHHBIMU LEIAMU, TOCTHKEHUE
KOTOPBIX 03HAYaeT 3aBEPIICHHE ..., @ TAKXKE C YCTAHOBJIECHHBIMU TPEOOBAHUSIMU K
CpOKaM, pe3yJibTaTaM, PHUCKY, paMKaM pAacXONOBaHUS CPEACTB U PECYPCOB,
OpraHU3alUOHHOM cTpyKType. (/Ipoexm)

4. HenpepbIBHBIN TIpOLIECC, HAUMHAIOUIUIICS C MOMEHTA PUHSITHUS PEUICHUS
O CO3/1aHWU UH(MOPMAIIMOHHOW CUCTEMBI U 3aKaHUMBAIOIIMNCS B MOMEHT MOJHOTO
U3BIATHUSA €€ U3 IKCIUTyaTallun:

o JKusuenmwiti yuxan UC;
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e Pazpabotka UC;

e [IpoektupoBanue NC

5. XKwuznennsni nuki [1O mo meromonoruu RAD coctout u3 uersipex as:
e (a3a aHanM3a U IJIAHUPOBAHUS TPeOOBAHUN;

e (a3a NpoOeKTUPOBAHUS;

e (haza moCTPOCHHUS;

e (baza BHeapeHUS;

Pa3MCCTUTC (1)33]31 I10 ITOPAOKY.

6.
F earema T |
Tet THOEAHRE
IIepen Bamu:

L C}’lupa]leClﬂ MOOeIb HCUSHEHHO20 yukna,

CereBas Mozienb HHHOPMAIIMOHHON CUCTEMBI;

KaCKaI[HaH MOACIIb ) KU3HCHHOI'O THUKJIa

Anamn —|

!
IIpoek THpoOE amEe %
Peamrramia W

Bresmerme] ],

|CDI‘1‘[IBD}K,II;EHHE|

JlanHas Mojenb xu3HeHHoro nukina MC Ha3biBaercs ... (kackaoHotr)



8. Korma opmHa 3amuch MOXKET OBITH CBS3aHA CO MHOTHUMH JPYTHUMH, TaKOH
BU/I CBSI3U HA3bIBAIOT:

o  “00un ko mHocum”

e “OJIUH K OJTHOMY

e “MHOTrME KO MHOTUM

9. CymecTByeT psii CTaHAAPTHBIX METOJOB oOpraHu3amuu ¢aiaoB Ha
MarHUTHOM JIUCKE M COOTBETCTBYIOIIUX METOOB JIOCTYyIa K HUM:

e [locnenoBarenbHbli (aitn

e HHnaexcHO-TIOCIEeN0BATENbHBIN (haiii

o [pachuueckuii ¢atin

e HaexkcHO-TIPOU3BOJIBLHBIN (haiii

OTMETBTE HE HY)KHOE

10..... — 9TO HOBBIC CBEICHUSA, KOTOPHIE MOTYT OBITH HCITOJIH30BAHBI
YEJIOBEKOM JIJIs1 COBEPIICHCTBOBAHUS €T0 JAEATEIbHOCTU U MOMOJIHEHUS 3HAHUM.

o Unghopmayus,

e UudopmanuonHas cucrema;

e UMudopmarmonHas T€XHOIOTHUS

11. 3. Kommom Obuta mnpemiokeHa MOJEIb JdaHHBIX, OCHOBaHHas Ha
MPECTAaBICHUH IAHHBIX B BUJE ABYMEPHBIX TaOJUIL;

o Pensayuonuas mooenn,

o OOBEKTHO-OPUEHTUPOBAHHAS MOJIETIh;

12. Tun naHHBIX, TOMEH, aTPUOYT, KITF0Y, KOPTEX. Bce 3TO OCHOBHBIC MOHATHS
... MOJICJIH JIAaHHBIX. (PeIAYUOHHOLL)

13. B pensiimoHHONM MOJENN JaHHBIX, ... HA3bIBAETCS MHOXECTBO aTOMAapHBIX
3HAYCHHUH OAHOTO U TOTO e THIa (OOMEHOM).

14. Kitoy, B KOTOPbI BKJIIOYEHBI 3HAYMMbIE aTPUOYTHI U KOTOPBIH, TaKUM
o0pa3oM, COJIEP>KUT UH(POPMAIIHIO, HA3BIBACTCS:

o EcmecmeeHHbl KNIOY,

e lICKYCCTBEHHBIN KJIIOY,
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e Cypporarsslii KJItoy;

15. Kmrou, cosmanneii camor CYDBJl umm momp30oBaTeeM C MHOMOIIBIO
HEKOTOPOU MPOLIeAYPhI, HO caM I10 ce0e He coAepKaIui HHGOPMAaIIUU:

e EcCTecTBEHHBIN KJIIOY;

e UckyccmeeHnnvlil Kiod,

o (Cyppoeammulii K10y,

16. Ha naHHOM pHCYHKE M300pakeHBI:

= » Cxema aaHHbIX M= E3 !
1

O 6mexurme
‘Koa aAeHTa
OfluexnTHe
KomMHaTa

DAMHAHA
Kirma
OTHECTED L’

Aata 3KsameHa

o (Ceazannvie OMHOWEHUS,
e [logunHeHHbBIE 3aMPOCHI;

e (CxeMa 0T4YETOB 0a3bI

17. ... mnpencraBisieT coOOM ykaszaTedb Ha JaHHBIE, pa3MEIUICHHbIC B
peAIUOHHON Tabuie (uHoeKc).

18. Ilportecc opraHM3anMu JAHHBIX ITYTEM JUKBUAAIIUN ITOBTOPSFOIINXCS
TPYIIT U UHBIX TIPOTUBOPEUHHA C TENTBIO TPUBEICHUS TAO0IHI] K BUTY, TO3BOJISIOMIEMY
OCYIICCTBIIATH HEMPOTHBOPEUYHBOE U KOPPEKTHOE PEIAKTUPOBAHUE TAHHBIX:

a. Hopmanuzayus oannvix,

b. Kouconumanus 1aHHBIX;

c. KonkareHanwus TaHHBIX.

19. BBII[CJ'II/ITG N3 CIIMCKA YMCJIOBBIC TUIIBI JaHHBIX:
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o

. Ilenouucnennoie;

iy

Bewecmeennvie ¢ puxcuposannou mouxoi,
f.  Bewecmeennvie ¢ niasaroweti moukou,

. JlaTel 1 BpemeHun

(@]

20. Onepatop CREATE TABLE ciyxwut nms:
a. M3meHenus TaOJHUIIGI;
b. Cozoanus mabauywi,

c. JloOaBneHus cTpok B TaOJIUILY

Tect — 3

1. I[aHHOC OKHO ITO3BOJEICT CO31aBaThb Ta6JII/IIly B PCIKHUMC!

E Tabmmyal : TabnkHa

— 0] =]

ONHCaHHE | ..|

KMA nona THM ASHHED
Koa EHCTOSEIR
TeRCTOBRIF
Mone MEMO
Hrcnosoi
Aatalepema
AeHeuHEIR

'll

Norkdsckri
MNone ofSbekTa OL
FHMNepcceInEa

MacTep NoacTaHo|

Maker

CECHCTES NonAa

OGwpke I Moactaroskca |
PasMep nonA SO
DopMaT nona

Marcka sE0aa

MoanHce

SHAUSHHE MO YHOIHaHHRD
¥CNOBHE HA SHAYEHHE

biaaunk

CoobleHHE 0f olWHGKE

OEAZATENEHOE None
MycTelE cTpOKH
FIHASKCHDOBSHHO S Mo
CHaTHE KDHRMKO L

Pesxckir IME

PesHM NpeAnosxeHHA IME

HeT

Aa

Aa (AonyckatToA CoENaASHHA)
Aa

HeT konTpona

HeT

e Koncmpyxmopa,

e Macrepa;

e [lyrem npssmMoro BBOJa JaHHBIX

2. Omnepatop UPDATE

CIIYXUT JJIA:

o 3meneruss OaHHbIX MAOAULDL,

o (Co3manus TaOJIHIK;
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JloGaBieHus CTPOK B TaOIHILY

Oneparop DELETE cayxut ais:

N3meHeHust JaHHBIX TaOJIUIIBL;

Coznanus Ta0auIIbL;

Job6aBieHus cTpok B TaOIHUILY;

Yoanenus oannvix uz mabauywi

Omneparop INSERT cayxut ans:

N3meHeHust JaHHBIX TaOJIUIIb;

Co3nmanus TaOJINIG;

JloGaBneHus oanHblx B TaOIUILY,

VYpoBHU MOTHOMOUYMM MOJIb30BaTENEH 0a3bl JAHHBIX HA3bIBAIOT:
Ilpusunecusamu;

CsoiicTBamu;

[IpaBamu

OOBEKTHI yIIpaBieHUs MOTYT ObITh I00aBJIEHBI Ha (HOPMY B PEKUME:
Macrepa;

Koncmpyxkmopa,

[1onp30BaTENBCKOM PEKUME

JIaHHoe OKHO ITO3BOJIICT CO31aBaTh
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Kma nona THN A aHHE!X Cnmcadye | -
| P |Koa EKCTOELIN
| TercTOERIA
| | MNone MEMO
| “HHCnosoH
|| Aartalepema
| JeHeHHEIR
] Norvueckyi
| Mone oBeekTa CL
| | Manepccelnka
|| MacTep NoACTaHO
— Maker
| |
CEORCTEa NonA
=TI I MoacTaHoEKS I
Pasmep nona 50
PopMaT Nona
Macka eeoaa
Moankce
SHAYSHHE MO YHONH3HHRD BHaHK
WCAOBHE HA SHaYEHME
CoobueHHe 0b ownbke
DEAZaTENEHOE None HeT
MycTele cTpoKK Aa
LIHASKCHPOBSHHDE None Aa (AonyCKarToA COBNaasHHA)
CxaTHe KHHEO A, Aa
Pesim IME HeT koHnTpona
PexHm NpeanoxkeHd IME HeTt



Tabauywl;

e 3ampocsl;
® OTYETHI
8. ... cucreMa — 3TO MaTepHalibHasl CUCTeMa, OPraHU3YIOIIasl, XpaHsas u

npeoOpasyrorias HHPOPMAIHIO. DTO CHCTEMa, OCHOBHBIM IIPEIMETOM H ITPOTYKTOM
(GYHKIITHOHHPOBAHHS KOTOPOH sBIIsseTCs nHbopMaIus. (urpopmayuonnast)

9. Joxymentansusie UC moapasnensiroTcs Ha:

o daxrorpaduueckue;

o [lonnomekcmogvie;

e bhubnuoecpaguuecxko-peghepamusHoie

10. ... cucTteMbl OpPHEHTHPOBaHBI Ha OOpPaOOTKY [aHHBIX, KOHEKCT
UCIIONb30BAaHUSI KOTOPBIX MPENONPENCIeH U OOBIYHO 3a(UKCUPOBAaH B CXEMeE
JIAHHBIX WK B MPOLIEAYpax 00paboTku (paxmoepaguueckue)

11. Ilpu co3iaHuy OTYETOB BO3ZMOYKHA!

o  Copmupogra OanHbIX,

e [pynnuposka OaHHbIX;

e lI3MeHeHUU JaHHBIX

12. @ynkius Now(), mpu co3iaHuu OTYeTa BO3BPAIIIACT:

o Texywyro oamy u epems,

e Texkymee Bpems;

e Jlary co3manusi 6a3bl TaHHBIX

13. Tak BBITJSAIAT OKHO J0OaBIEHUS TaOJUIIBI TIPU CO3J]aHUHU 3aIipoca
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i 3anpocl : 3anpoc Ha BbIbopKy

Koadaxaza
KoaknweHTta
KoaCoTpyAHE

ﬂaTaPasmeu.Lt;I
Aobaenenve Tabnuyel ﬂil
MNone:
MmA TabnHuB! Tabnuue! |3anpocb| | TabnHukl M 3anpock! |
COpPTHPOBKA:
BrIEOA Ha 3KpaH: [H]

3aKpeITE |

Yenoewe oThopa: JaKazk
LLH KAHeHTEI
KoHTaKTe!

COTpY AHHKH
Tosapel

e B pexume monb30BaTens;

® B pedxcume KOHCMpYKmopa,

e B pexume mactepa

[ J

14. Bremnue (M0 OTHOLIEHUIO Y (PYHKIIMOHATIBHOMY IPOLIECCY) UCTOUYHUKHU
uHPOpMAIlMK, HCIOJIB30BAHNE KOTOPBIX OOBIYHO TO3BOJIAET OOECTEUUTh

3 PEKTUBHOCTH 11ETeBON 00paboTKu (MHpopmayuonnble pecypcol)
15.

16. Kakoe KJIIOYEBOE CIIOBO HMCHOJB3YETCSA ISl peaju3allid KOHTEKCTHOTO

noucka?
e FOR;
e LIKE;
e BETWEEN

17. Kakoe ki1r04eBO€ CJIIOBO HE UCIOJIB3YETCS] B KOMaH/ 1€ BRIOOpa JaHHBIX

e INTO;

e FROM;

e WHERE

18. Kakoe ki1ro4eBoe CIOBO MCIIONB3YETCs I COPTUPOBKH HaOOpa TaHHBIX ?
e SORT ON;

e ORDER BY;
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e GROUPBY

19. Kakoe KJIF04e€BO€ CIIOBO UCIIOIB3YETCS AJISI COPTHPOBKH 10 YOBIBAHUIO?

20. Kakoe k1109€BO€E CIIOBO OIPECISIET YCIOBHE B KOMaHAe BIOOpa?

21. Kakoe KJIr049eBOE CIIOBO OMPEEISICT TUAMa30H B YCIOBUU?

e DESC:

e MIN;

o ZA

e FOR

o |F

e WHERE

e BETWEEN
e [N

e |[NTO

Tecm — 4

1. YcraHoBUTE COOTBETCTBHE MCXKAY KOMIIOHCHTAMMU CHCTCMbI MW HX

3HAa4YCHHUECM

0a3a 3HAHUU

COBOKYIIHOCTb 3HaHWH NpeAMETHON 00JacTH,
3anMcaHHas Ha MalIMHHBI HOCHUTENb B
(dopme, TOHATHOM SKCIEPTy U
10JIb30BATEIII0

0a3a IaHHBIX

IIpeHa3HaueHa JUIsi BPEMEHHOIO XPaHEHHS
(akTOB M THUIOTE3, COIACPKHUT
IIPOMEXYTOUHBIE JaHHBIE WJIN PE3YIbTAThI
OOIIIEHUs] CUCTEM C I0JIb30BATEIEM

mojacucreMa OOLIEHUS

CIYKMT I BEJCHUS Juajiora C
MI0JIb30BATENEM, B XOJ€ KOTOPOTO
3ampanmBarTCcs He0OXoauMble (akThl st
npolecca pacCykJICHHI

noacucremMa oObICHEHUN

Heo0XoauMa, I TOro 4YTOOBI IaTh
MOJIB30BATEI0 BO3MOKHOCTH
KOHTPOJHMPOBATh XOJI PACCYKICHHM

MalInHHO-JOTHYCCKUN BBIBO/J]

MEXAaHU3M PACCYKJICHUH, ONIEPUPYIOIIUI
SHAHUAMU U JAHHBIMU C LCIIBIO MOJTYUCHUS
HOBBIX JTaHHBIX
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2.YCTaHOBUTE COOTBETCTBHE MCXKIY 3adadaMHu, pcmracMbIMHU C ITOMOIIBIO

9KCIICPTHBIX CUCTCM, N UX COACPIKAHUCM

HNuTepnperanus TaHHBIX ONPEACIICHUE CMBICIA JaHHBIX, PE3YJIbTaThl
KOTOPOTO JIOJKHBI OBITH COTJIACOBAaHHBIMU U
KOPPEKTHBIMH.

Jnarnocrrka oOHapyKCHHE HEUCIIPABHOCTH B HEKOTOPOM
cucreme

MoHuTOpUHT HENpepbIBHAs HUHTEpPIpETAUUs JaHHBIX B

pE€aJIbHOM MaciTade BPEMCHHU U CUTHAJIM3alus
O BBIXOJAC TE€X WM HHBIX IIAPpaMCTPOB 3a
AOIIYCTHUMBIC ITPCACIIbI

[Iporno3upoBanue BBIBOJI BEPOSITHBIX CIICICTBUUA W3 3aJaHHBIX
CUTyalui

[ImanupoBanue HaxOXXJCHHE INJIAHOB JEHCTBUM, OTHOCSIIIMXCS
K 00BeKTaM, CIIOCOOHBIM BBIITOJIHATH

HEKOTOpbIe (PYHKIIUU

3. YcTaHOBUTE COOTBETCTBUE MEXKAY TUIIAMH 3a]1a4, PEIIAEMbIMU C IIOMOIIIBIO

DKCHEPTHBIX CUCTEM, U NX KOHKPETHOM pean3anuei

WNHTepnperanus JaHHBIX oOHapyXeHHEe U UACHTUPUKALUS Pa3InIHBIX
TUIIOB OKEAHCKUX CYJI0B
Jwnarnocruka oOHapyXeHHe OIHUOO0K B anmnapaTrype u
MaTteMaTHyeckoM obecrnieueHnn 9BM
MoHnuTOpHUHT KOHTpPOJIb aBAPUHUHBIX TATYNKOB HA
XUMHUYECKOM 3aBOJIE
IIporuozupoBanue OlLIeHKa Oy/yIlIero ypoxas
IIpoexTupoBanue CUHTE3 DJIEKTPUYECKUX Lenen

4. HenpepbIBHBIN TpoLIECC, HAUMHAIOIIUIICS ¢ MOMEHTA MPUHSTHS PEIICHUS
O CO3/1aHWU UH(MOPMAIIMOHHOW CUCTEMBI U 3aKaHUMBAIOIIUNCS B MOMEHT MOJHOTO
U3BATHS €€ U3 DKCIUTyaTalluu:

a. Kusnennwviu yuxn UC;

b. Paspabotka NC;

o

[IpoextupoBanue NC

5. Yro Ttakoe ANC?
a) Aemomamuzuposannas uHGOPMaAUUOHHAs cucmema
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b) ABromarnueckas WHGOPMAIIMOHHAS CUCTEMA

C) ABToMarW3upoBaHHas HH()OPMAIMOHHAS CETh

d) ABTOMaTH3MpOBaHHAsI HHTEPHET CETh

6. COBOKYNMHOCTh [JEHCTBHUI CO CTPOTO OMNPEICICHHBIMH IpaBUIAMU
BBITTOJIHEHUS

a) Ancopumm

b) Cucrema

c) IlpaBwmio

d) 3akon

7. Enwnas cuctema JaHHBIX, OPTaHU30BaHHAS IO OMPECIICHHBIM TPaBUIIaM,
KOTOpBIE TPEAYCMATPUBAIOT OOIIME MPUHIUIIBI OTMCAHUS, XpaHEHHSI B 00pabOTKU
JTAHHBIX

a) baza oanmvix

b) ba3a 3Hanuit

c) Habop mpasut

d) Csox 3aK0HOB

8. dopmanuzoBaHHas cHUCTEMa CBEICHUI 0 HEKOTOPOH MPEAMETHOM 00acTH,
coziepKaiias JaHHbIE O CBOMCTBAaX OOBEKTOB, 3aKOHOMEPHOCTSX IPOLECCOB U
IpaBujIa UCIOJNB30BaHUS B 33[]aBACMbIX CHTYalUAX ITHX JAHHBIX JJISI PUHATHUS
HOBBIX PEIICHHM.

a) basa maHHBIX

b) basza snanui

c) HaOop mpasuit

d) Csox 3aK0HOB

9. Bcs COBOKYMHOCTD MOJIE3HON MH(MDOPMAITUU U IPOTIEAYP, KOTOPHIE MOKHO

K HEl NPUMEHUTh, 4YTOOBI TMPOM3BECTH HOBYH HWH(OpPMAIMIO O TPEIMETHON

o0J1acTH.
a. 3nanus
b. Jlannsie
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C. YmeHus

d. HaBbiku

10. TlporpamMHOe oOeccliedyeHHE, aBTOMATHUYECKH coOWparoliee |
Kiaaccuduimpyroiee HHGopMaIuio o cairax B Internets Beigaroiiee ee mo 3ampocy
nonb3oBareneit. Ilpumepsr: AltaVista, Google, Excite, Northern Light u ap. B
Poccun — Rambler, Yandex, Apart.

a. Ilouckosas mawuna

b. ba3a 3Hanuit

Cc. baza mannpIX

d. ®opym

11. CoBOKYyIHOCTb OOBEKTOB pEATbHOIO WIH MPEANOJaraeMoro Mupa,
paccMaTpuBaeMbIX B NpeJeNax JaHHOTO KOHTEKCTa, KOTOPbIM MOHHMMAaEeTCsl Kak
OTJEJIBHOE pacCyKJeHue, (parMeHT HAayyHOM TEOpUU WM TEOpUs B LEJIOM U
OTrpaHUYMBAETCS pAMKaMU MH(POPMALIMOHHBIX TEXHOJIOTUN N30paHHOU 00J1aCTH.

a. Illpeomemnas obnacmo

b. OObekTHas 00J1aCTH

c. baza manHbIX

12. MHOXEeCTBO B3aMMOCBSI3aHHBIX 3JIEMEHTOB, KaKIbIi W3 KOTOPBIX CBS3aH
MPSIMO MJTM KOCBEHHO C KaXKIbIM JPYTUM 3JIEMEHTOM, a JIBa JTIFOOBIC TTOAMHOKECTBA
ATOT0 MHOXKECTBA HE MOTYT OBITh HE3aBHUCHUMBIMH, HE Hapyllas IeJIO0CTHOCTS,
€IMHCTBO CUCTEMBI.

a. Cucmema

b. Cerb

C. COBOKYITHOCTB

d. EauncTBO
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13. CoBOKYITHOCTb MPOTPAMMHBIX U S3BIKOBBIX CPEACTB, MpeIHAa3HAYECHHBIX

JUTSL YIpaBJCHUS JaHHBIMA B 0a3e JaHHBIX, BEACHHS 3TOH 0a3bl, oOecrieueHus

MHOTI'OIIOJIB30BATCIBCKOI'O

a.
b.
C.
d.

CVENl
VB

BAYC
BJIC

14. lenp nadopmaTu3auu o0IIEeCTBA 3aKII0UACTCS B

a) a.crpaBeTUBOM PACIIPEICIICHUN MaTepUATBHBIX OJar;

b) ymomieTBOpeHUM TYyXOBHBIX MOTPEOHOCTEH YEIIOBEKA,

C) MAaKcumMaibHOM YOOBIeMBOPEHUU UHDOPMAYUOHHBIX NompeOHoCmell

OMOENbHbIX 2PANCOAH, UX 2PYNN, NPeOnpusmuil, opeanusayui u m. 0. 3a cuem

noecemecmHozo 6H€()p€Huﬂ KomMnbsromepos u Cp@dCl’l’lG KOMMyHuKClZ/;MIZ.

15. Janubie 00 00BbEKTaX, COOBITUSIX U MPOILIECcCaX, ITO

a) coaepkumoe 0a3 3HaHUM;

b) neobpabomannvie coobwenus, ompadcarowue omoeivHble Gakmeol,

npoyecchal, CO6blmuﬂ,'

C) mpenBapUTEIbHO 00paboTaHHAs MHPOPMALIKS;

d) cooOmeHus, HAXOIAIMECS B XPAHUIIUIIAX JTAHHBIX.

16. C moMoOIIpI0 KaKUX WHCTPYMEHTOB (DOPMHUPYETCS PEIICHHUE B YCIOBUSIX

pucKa

a) JlepeBo BBIBOA.

b) /[lepeso pewenuii.

c) Jlpeso meneii.

d) Heuerkne MHOKECTBA.

17.Ba3a JAHHDBIX 3T = «eueeeeeee e,
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18. Ba3a 3HAHUM OTO = ..o,

19. CBsa3u, Korma ofHa M Ta K€ 3alUCh MOXKET BXOOUTH B OTHOIIEHUS CO
MHOTHMH JPYTUMH 3aIMCIMHU Ha3bIBAIOT:

a) “oauH K OJHOMY”

b) “omun KO MHOTHM”

C) “mmuocue ko mroeum’”

20. CBs131, KOI'/Ia OJIHA U Ta K€ 3alMCh MOXKET BXOIUTH B OTHOIIECHHS TOJIBKO C
OJTHOM 3aIIMChIO HA3BIBAIOT:

a) “ooun k oonomy”

b) “omuu KO MHOTHUM”

C) “MHOIM€ KO MHOTHUM”
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4. YYEBHO-METOANYECKOE OBECIIEYHEHME JUCIHUIIJIMHbI

IlepeyeHb OCHOBHOI U JONOJHUTEIbHON Y4eOHOH JIUTEPATYPbI, HEO0XOAUMOM

VIS OCBOCHUSA U CIUILIHHBI

OcHoBHas JuTEeparypa
1. HusseraunoBa, A. P.. Ympasienue pa3zpaboTKoil HHPOPMAIIMOHHBIX
cucteM [DnekTpoHHBIH yueOHMK]| : yueOnuk / Jlms3ermuHoBa A.P.,KonbpkeBa

H.B.. - U3a-Bo III'YTH, 2013. - 163 c.Pexxum noctyna: http://rucont.ru/efd/319648

2. IleBuenko, M. H.. IlnanupoBanue pazpabOTKH NPOrpaMMHOTO IPOIYKTa
[DnexTpoHHBIN yueOHUK] : MeToa. ykazanus / M. H. lllepuenko. - OI'Y, 2013. - 23
c. Pexxum noctymna: http://rucont.ru/efd/231775

JlonoJHUTeIbHAS JIUTEPATypa
1. [[TeBuenko, M. H.. BeipaboTka KOHIIENIIUUA MPOTPAMMHOTO MPOAYKTA
[DnexTponHbIi yueOnuk| : Meroa. ykazanus / M. H. llleBuenko. - OI'Y, 2013. - 28
c. Pexxum nmoctymna: http://rucont.ru/efd/231776

2. Kopuees WN.K., MamyprueB B.A. HMapopManmoHHbIE TEXHOJOTUH B

ynpasieann.- M.: UTHOPA-M, 2006.- 158 c. (Cepust «Borpoc- oTBeT»)

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
NuTepHeT, HEOOXOAUMBIX J1JIS1 OCBOCHUS M CHUIINHBI

1. Bubnnoreka KOMIBIOTEpHOM JuTepaTypsl — http://it.eup.ru/

2. Koncynwrantllmoc — http://www.consultant.ru

3. MexaucCiUIUIMHAPHBIN  HAYYHO-TIPAKTHYECKUN  KypHanm  "Ou3Hec-

uHdopmaruka" — http://bijournal.hse.ru/

4. Hayunas AJIIEKTPOHHAS oubnnoTeka eLIBRARY.RU —
http://elibrary.ru/defaultx.asp.

5. «HanumonaneHsii nudposoii pecype «Pykont» — http://ckbib.ru/

6. OBC «AgriLib» — http://www.ebs.rgazu.ru
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7. DOBC usnarenbctBa Jlaus — Www.e.lanbook.com

8. Dmexrponnas 6ubmmoreka InfoCity — http://www.infocity.kiev.ua/

9. DnektponHO-OMOMMOTEeYHast cuctema «IPRbooks» — http://iprbookshop.ru

10. DnexTpoHHas ounbamoTexa Programmer'sKlondike —

http://www.proklondike.com/
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