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JlabopaTopHas pabota N2 1
PaspaboTka onucaHua n aHanm3 MHPOPMALMOHHOU CUCTEMDI

1. Ileab paboThi:
Onucate W TpoaHATU3UPOBATh MH(MOPMAIIMOHHYIO CHUCTEMY, PAaCIPECIUTh
poJIv B rpyIie pa3padoTYMKOB.

2. MeTtoauveckue yKazaHus

JlabopaTtopHas paboTa HampaBiieHa HA O3HAKOMJIEHUE C MPOIIECCOM OMHUCAHMUS
MH(OPMAIMOHHOW CUCTEMBI U MOJTYyYEHNE HaBBIKOB MO MCIOJIb30BAHUIO OCHOBHBIX
meTtoaoB ananuza UC.

Temamuka 1ab6opamopHoll pabomuvl MOHCem BblOUPAMBCIL U3 NPEONOIHCEHHBIX
mem (npunodiceHue A, Homep membl COOMEEemMcmeyem NOCIeOHUM 08YM yugdpam
3auemxu), coenadams ¢ memamuxou BKP, no obs3amenvHo coenacosvleamvcs ¢
npenooagameiem.

TpeboBanus Kk pe3ynbraTaM BINOJIHEHHS Ja00PATOPHOI pabOTHI:

1. Hanuuue onucaHusi ”HHOPMAITMOHHON CHCTEMBI;

2. MpOBeJEHUE aHaAJIN3a OCYIIECTBUMOCTH BBITOJHEHUS MTPOEKTA;

3. HamM4yue  3aKIIOYEHHs] O  BO3MOXKHOCTM  peald3allii  MpPOEKTa,
COJIepXkalIero PEeKOMEHJAIMK OTHOCUTENBHO pa3pabOTKU CHUCTEMBbI, 0a30BbIC
peIOKEeHHs 10 00BbEMY TpeOdyeMoro OropKeTa, YUClly pa3paboTUUKOB, BpEMEHU
U TpeOyeMoMy MPOrpaMMHOMY 00ECIICUEHHIO.

3. Teopernueckue cBeJeHUA

OO0mue cBegeHus 0 pa3padoTKe NPOrPAMMHOIO odecrneyeHus

[IpoGnems! yripaBieHHs NMPOrPaMMHBIMU IIPOEKTaMHU BIIEPBBIEC MPOSBHINCH B
60-x - Hayase 70-X rofoB, KOI/Ja INPOBAIMIMCH MHOTME OOJIBIIME MPOEKTHI I10
pa3paboTKe NPOrpaMMHBIX NPOAYKTOB. bbuin 3aduKCHpOBaHBI 3aJ€pKKU B
cozpanuu 10, oHO OBLIIO HEHA/IEKHBIM, 3aTPaThl HA Pa3padOTKy B HECKOJBKO pa3
NIPEBOCXOIWIIM TIEPBOHAYAIBHBIC OIEHKH, CO3JaHHBIC MPOTPAMMHBIE CHCTEMBI
4acTO WMENH HH3KHE IOKa3aTeldd MpPOU3BOAMTENbHOCTU. [IpuumHBI TIpOBajioB
KOPEHHJIUCh B TeX IOAX0JaX, KOTOpbIe WCIOIb30BAINCH B YIPABICHUU
npoektamu. [lpumeHnsemass Meronuka ObUla OCHOBaHAa Ha OIBITE YIPABJICHUS
TEXHHYECKMMU TPOEKTaMH U OKa3ajach Hed(DPEeKTHBHOW TMpH pa3paboTKe
IPOrPaMMHOTO OOeCTIeueHUsI.

Baxxno moHumaTh pazHuily MeXIy npodeccruoHanbHON pa3padorkoi [10 u
JTFOOUTENHCKUM IPOrPaMMHPOBAHHUEM. HeobxomumocTthb yIpaBICHUS
IPOrpPaMMHBIMHM TPOEKTAMHU BBITEKAaeT M3 TOro (akra, 4TO MPOLECC CO3AaHUA
npodeccuonansuoro I1O Bcerma sBisieTcss CyOBEKTOM OIOKETHOW TMOTUTHKA
OpraHM3aliy, 7€ OHO pa3padaTbiBaeTCs, U HWMEET BPEMEHHbBIC OTPAaHUYCHUS.
PaGota pyxosooumens npoepammuoco npoekma mo OOIBIIOMY CUETY 3aKITI0YAETCA
B TOM, YTOOBI TapaHTHUPOBATH BBITIOJHEHUE JTHUX OFODKETHBIX M BPEMEHHBIX
OTpaHWYEHUH C  ydeToM  OuW3Hec-miefied  OpraHW3alii  OTHOCUTEIHHO
paszpabarsiBaecmoro I10.



Pyxosooumenu npoexkmos Tpu3BaHbl CIUIAHUPOBATH BCE 3Tallbl pa3padOTKH
IPOrpaMMHOro NpoaykTa. OHU Takke JOJKHBI KOHTPOIUPOBATH X0/ BBIIOJHEHUS
pabot u cobmrosieHus Bcex TpeOyeMbIX cTaHaapToB. [IOCTOSIHHBI KOHTPOJIbL 3a
XOJIOM BBITIOJIHEHUS padOT HEOOXOUM JUIsl TOTO, YTOOBI MpoliecC pa3pabOTKU He
BBIXOJIMJI 32 BPEMEHHbIE M OIOJI)KETHbIE OIpaHUYEHHUs. XOpOIllee YIpPaBICHUE HE
rapaHTUPyeT YCHEIIHOIO 3aBEepLIECHUs] MPOEKTa, HO IUIOXO€ YIpaBlICHUE
00s13aTeNbHO TMPUBEIET K €ro MNpoBally. DTO MOMKET BBIPA3UThCA B 3alIEPKKe
cpokoB cnauud rotoBoro I1O, B mpeBbIIIEHMH CMETHOM CTOMMOCTU NMPOEKTa U B
HecooTBeTcTBUH roToBoro 10 cnenndukaiu TpedoBaHuii.

[Ipouecc paspabotku IO cymiecTBEeHHO OTAMYAETCA OT MPOILIECCOB
peanu3aluy TEXHUYECKUX TPOEKTOB, UTO MOPOXKAAET ONPEACIICHHBIE CJI0KHOCTH B
yOpaBJIE€HUH MPOTrPAMMHBIMU MPOEKTAMMU:

1. Ilpoepammmuwiii npPoOyKm Hemamepuasen. [IporpammuoOe
obecrieueHrne HeMaTepruaIbHO, €r0 Hellb3sl YBUAETh WM NOTPOrath. PykoBoauresns
MPOTPaMMHOTO MPOEKTa HE BUAUT Iporiecc "pocta" paspadarsiBaecmoro I10. On
MOXXET MOJlaraTbCsi TOJIBKO Ha JOKYMEHTAILMIO, KOTOpas (UKCHUPYET Mpolecc
pa3pabOTKU MPOrpaMMHOTO MPOAYKTA.

2. He cywecmeyem cmanoapmuvix npoyeccoe paspabomru I10. Ha
CErOJHAIIHUN J€Hb HE CYIIECTBYET YETKOM 3aBUCHUMOCTH MEXIY IPOIIECCOM
co3ganuss IIO u TUmoM co3gaBaeMoOro MNPOrpaMMHOIO TMpoaykTa. Jpyrue
TEXHUYECKUE AUCUUILTUHBI UMEIOT JJIUTENbHYIO0 UCTOPHIO, MPOIECChl pa3padOTKU
TEXHUYECKUX U3JENIMid MHOTOKpaTHO oOmpoOoOBaHbl M NpoBepeHbl. lIpoieccs
co3naHusi OONBIIMHCTBA TEXHUYECKUX CHCTEM XOPOINO M3y4deHbI. M3ydeHuem ke
npoueccoB co3nanus 110 crnennanucTel 3aHUMAKOTCS TOJIBKO MOCIEAHEE BPEMS.
[ToaTomMy moKka Henb3sl TOUHO MpEeNICKa3aTh, HA KaKOM 3Tarle mpoiecca pa3padboTku
[1O MOTYyT BO3HUKHYTH MPOOJIEMBI, YTPOKAIOIINE BCEMY ITPOTPAMMHOMY MPOCKTY.

3. bonvwue npoepammnvie npoexmwr - smo uacmo "ooumopazoevie'
npoekmul. bonpliue MporpaMMHBIE MPOEKThI, KaK MPaBUJIO, 3HAYUTEIBHO
OTJIMYAIOTCS OT MPOEKTOB, pPEeaM30BaHHBIX paHee. [loaToMy, 4TOOBI YMEHBIINUTH
HEONPEICJICHHOCTh B MNIAHUPOBAHUU MPOEKTA, PYKOBOAUTENIN MPOEKTOB JIOHKHBI
obnagaTh O4YeHb OOJBIIMM  MPAKTHYECKUM onbiToM. Ho  mocTosiHHBIE
TEXHOJIOTUYECKHE U3MEHEHHUSI B KOMITBIOTEPHOM TEXHHUKE M KOMMYHUKAIMOHHOM
000pyI0BaHUN OOECIICHUBAIOT MPEABbIIYIIUA OMNbIT. 3HAHWS W HAaBBIKH, HAKOIM-
JICHHBIE OTIBITOM, MOTYT HE BOCTPEOOBATHCSI B HOBOM ITPOEKTE.

[TepeuncneHHble OTIMYUSI MOTYT MPUBECTU K TOMY, YTO pealiu3alus MpoeKTa
BBIMZICT W3 BPEMEHHOTO rpaduKa WIM TMPEBBHICUT OIOKETHBIC ACCUTHOBAHUA.
[IporpaMmHBIE  CHUCTEMBI  3a4acTyl0  OKa3bIBAalOTCS HOBMHKAaMHM KaKk B
"uneonoruueckoM", TaKk U B TEXHUYECKOM IU1aHe. [loaToMy, mpeaBuisi BO3MOKHbBIE
po0JIEMBI B peau3aiiy MPOTPAMMHOIO MPOEKTA, CIEIYET BCEr/Aa MOMHUTD, YTO
MHOTMM W3 HHMX CBONCTBEHHO BBIXOJMTH 32 PAMKH BPEMEHHBIX M OOJKETHBIX
OrpaHUYEHUM.

!

IIpouecc ynpasJ/ieHusi pa3padoTKoii MPOrpaMMHOIo odecrevdeHust
HeBo3MOXXHO ommcaTh W CTaHAAPTU3UPOBATH BCE PaOOTHI, BBIMOJHICMBIE B
npoekre mo cosganuio [1O. Ot paboThl BechbMa CYIIECTBEHHO 3aBHUCSIT OT
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OpraHu3aluM, IAe BbINONHAETCS paspabotka [IO, m or Thma co3zgaBaeMoro
nporpaMmmHoro npoaykra. Ho Bcerga MoKHO BBIIETUTH CIEAYIOLIUE:

e Hanncanue npemioxennii o cozpanuto I110.

e [[nanupoBanue u coctaBieHue rpaduka padot no cozganuto I10.

e OLleHNBaHUE CTOMMOCTH IPOEKTA.

e [lon6op nepconana.

e KOHTpOJIb 32 X0J10M BBITIOJIHEHHUS PadoOT.

e HamnrcaHnue OT4ETOB U MPEICTABICHUM.

[lepBas cramus TPOTPAMMHOTO TMPOEKTa MOXET COCTOATh W3 HAIHMCAHUS
IPEUIOKEHHUH M0 peain3aluy 3Toro npoekra. [IpeanosxxkeHus: TOMKHBI COEepKaTh
OTIMCaHUE IIEJIeN TPOEKTOB M CIMOCO00B X HocTkeHus. OHM Takke OOBIYHO
BKJIFOYAIOT B Ce0s1 OICHKM (PMHAHCOBBIX M BPEMEHHBIX 3aTpaT Ha BBHITIOJIHCHUE
npoekta. IIpu HeoOXoAMMOCTH 3AeCh MOTYT MPUBOAUTHCS OOOCHOBAHUS s
nepefayd MpPOEKTa Ha BBIMOJHEHUWE CTOPOHHEW OpraHu3aluyd WM KOMAaHJIe
pa3paboOTYHKOB.

Hanucanue npeonooswcenuti — O4YeHb OTBETCTBEHHas paboTa, Tak Kak st
MHOTHX OpraHu3aludid BOMPOC O TOM, OyAET JU MPOEKT BBIMOJHATHCS CamMou
opraHuzanuel win pa3paldaThIBaThCA [0 KOHTPAKTy CTOPOHHEH KOMITaHHUEH,
SBISICTCS. KpUTHYECKUM. He cymecTByeT Kakux-M00 pPEeKOMEHAAIM 110
HANMCAHUIO MPEI0KEHUNH, MHOTOE 3/1€Ch 3aBHCHUT OT OIIBIT.

Ha »srtane nranuposanusi npoexma ONpenensioTCs TMPOLECCHI, 3Tambl U
MOJIYYCHHBIE HA KaXXJIOM W3 HHUX PE3yJbTaThl, KOTOPHIE OJDKHBI MPUBECTH K
BBIMIOJTHEHHIO MPOEKTa. Peanusarust 3Toro riaHa MpUBEAET K JOCTHKEHUIO Lesen
npoekta. OrmpeneieHne CTOMMOCTH IMPOEKTa HANpsIMyI0 CBA3aHO C  €ro
IUIAHUPOBAHUEM, TIOCKOJIbKY 3/I€Ch OLIEHHUBAIOTCS PECypChl, TpeOyrommecs s
BBITIOJIHEHMSI T1JIaHA.

Komnmponv 3a xooom evinonnenuss pabom (MOHumMopune npoexma) — 3TO
HEMPEPHIBHBIN MPOIECC, MPOAOIKAIOLUIUNCA B TEYEHUE BCETO CpOKa peanu3aluu
npoekrta. PykoBoauTenb MOJDKEH MOCTOSHHO OTCIEKUBATH XOJ peaau3aluu
IIPOEKTa U CPaBHUBATH (PAaKTHUUECKHUE U TUIAHOBBIE NMOKA3aTEIN BBIIIOJIHEHUS padboT
C UX CTOMMOCTBIO. XOTSl MHOTHE OpPraHU3allMd UMEIOT MEXaHU3Mbl (POPMaTILHOTO
MOHUTOpPHUHTA PabOT, OMBITHBIM PYKOBOAUTEb MOXKET COCTABUTH SICHYIO KapTHHY
0 CTaJuM Pa3BUTHM MPOEKTa MPOCTO MyTeM HEPOpMaNbHOIrO OOIIEHHs C pa3pa-
OOTUHUKAMH.

HedopmanbHblii MOHUTOPUHT YacTO MOMOTAET OOHAPYKUTh MOTEHIIUATLHBIC
poOJIeMBbI, KOTOPBIE B SIBHOM BHJE MOTYT OOHapyXHThCs To3aHee. Hampumep,
€XETHEBHOE OOCYKJEHHE XOJIa BHITIOJHEHUSI pPa0OT MOXET BBISIBUTH OTACIIHHBIC
HeO0paOOTKM B CO3JaBacMOM IMPOrPaMMHOM TNpoaykre. Bmecro oxumanus
OTYETOB, B KOTOPBIX OyAeT oTpakeH (PpakT "mpoOykcoBku" rpaduka padoT, MOKHO
00CyaUTh CO CIENHATIMCTAMUA HaMEuarolluecs: MpOrpaMMUCTCKUE TPOOJIEMbl U HE
JOTYCTUTh CphIBa Ipadrka padorT.

B Teuwenue peanuzanMM MPOEKTa OOBIYHO MPOUCXOJUT  HECKOJIBKO
(bopMalIbHBIX KOHTPOJIBHBIX MTPOBEPOK X012 BBIMOIHEHUS paboT no cozaanuto [10.
Takue MpoBEpKU AOHKHBI JaTh OONIYI0 KapTHUHY XOJla pealii3allii MpOeKTa B



[EJIOM U TOKa3aTh, HACKOJIBKO YK€ paszpaboranHas vactb [IO cooTBeTcTByeT
LEJISIM [TPOEKTA.

Bpemsi BbInosnHEeHUs: OONBIIMX HPOrPaMMHBIX IPOEKTOB MOXKET 3aHUMAaTh
HECKOJIBKO JIeT. B TeueHue 3TOro BpeMeHM LelNM U HaMEpPEHUs OpraHH3alluH,
3aKa3aBlIEd MPOrpaMMHBIN IPOEKT, MOTIYT CYIIECTBEHHO H3MEHMTbCA. MOXKeT
0Ka3aThCs, YTO pa3padaThIBa€MblIil IPOrpaMMHBIM MPOAYKT CTaj YK€ HEHYKHBIM
anbo wucxonHble TpeOoBaHus K co3gaBaemoMy [IO mpocro ycrapenn u ux
HEOOXOOUMO  KapAWHAJIbHO MEHSITh. B  Takol CHUTyalluu PYKOBOJICTBO
OpraHmu3anuu-pa3paboTuvka MOXET TMPHHITh pelIeHHe O MpeKpalleHun
pa3pabotku I[1O mnam 00 uM3MEHEHHWH TPOEKTa B ILEJIOM C TeM, YTOOBbl Y4ecTb
VM3MEHUBLIMECS LEIN U HAMEPEHUS OpraHn3aluu-3aKa3quKa.

PykoBoauTenu npoekToB 0ObIMHO 00s3aHBI CAMU nOOOUpaAmb UCHONHUMENeU
JUIS CBOMX TPOEKTOB. B wuaeampHOM ciydae mnpodecCHOHANBHBIN YPOBEHb
UCIIOJIHUTENIEH JOJDKEH COOTBETCTBOBATH TOM paldoTe, KOTOPYKD OHM OyAyT
BBIIOJHAT B XOJ€ peain3auuu Mnpoekta. OJHAKO BO MHOTHX CIIydasx
PYKOBOJUTEINN JIOJKHBI T0JIaraTbCsl HA KOMaHly pa3paOOTUHKOB, KOTOpas Jajneka
oT uaeanbHoi. Takas cuTyanus MOKET ObITh BbI3BaHa CJIEAYIOIMMU IPUUNHAMMU:

l. Bromxer IpOEeKTa HE HO3BOJISIET IpUBJICYb
BBICOKOKBIM(DUIIMPOBAHHBIN TepcoHan. B TakoMm ciydae 3a MEHbBIIYIO ILIaTy
NIPUBIIEKAIOTCS] MEHEE KBAM(UIIMPOBAHHBIE CIICIIUATHCTBI.

2. beiBaloT cuTyanuu, KOrja HEBO3MOXXHO HAWTH CHELUAJIMCTOB
HEOOXO0MMON KBaAIU(UKALMU KaK B CAMOM OpraHu3alMu-pa3paboTUrKe, TaK U BHE
ee. Hanpumep, B opranuzanuu "nmydnime Jiroau" MOTYT OBITh YK€ 3aHSThI B IPYTHX
IPOEKTax.

3. OpraHu3zaiusi Xo4eT MOBBICUTh NPO(ECCHOHANBHBIM YPOBEHb CBOUX
paboTHHKOB. B 3TOM ciydyae OHa MOXET NOpPHUBIEYb K YYaCTHUIO B IPOEKTE
HEOTBITHBIX WJIM HEJOCTATOYHO KBAIU(DPUIMPOBAHHBIX PAOOTHHKOB, YTOOBI OHHU
nproOpeIr HeOOXOIUMBIH OMBIT U IOYYUIIUCH Y 00JI€€ OMBITHBIX CHEIIHATUCTOB.

Takum oOpa3om, mouTu Bcerjga MOAOOP CIEUHUATUCTOB JUISL BBIOJHEHUS
IPOEKTa UMEET OIpe/IeTICHHbIE OTPAaHNYEHUS U HE SBJsieTCsl cBOOOAHBIM. BmecTe ¢
TEM HEOOXOAMMO, YTOObI XOTS OBl HECKOJIBKO WJIEHOB TPYIIBI pa3pabOTUHMKOB
UMENH KBATU()HUKAIUIO U OTIBIT, TOCTATOUHBIE JJIsi paOOTHl HAJ TaHHBIM IPOECKTOM.
B npoTuBHOM cityyae HEBO3MOKHO U30€KaTh oIMOOK B pazpadotke I10.

PykoBonuTenb npoekta OOBIYHO OO0s3aH IOCBUIATH Omyemsbl O XOJE €ro
BBITNIOJIHEHMSI KaK 3aKa34MKy, TaK U MOAPSIHBIM OpraHU3alusM. JTO TOJIKHBI OBbITH
KpaTKue TOKyMEHTbI, OCHOBaHHbIE Ha MH(OpMALIUU, U3BIEKAEMON U3 MOAPOOHBIX'
OTYETOB O MpoekTe. B 3Tux oTuerax no/kHA OBITH Ta MH(OpMaLMs, KOTopas
MO3BOJIAET YETKO OLEHUTh CTENEHb TOTOBHOCTH CO3/1aBAEMOI0 MPOTrPaMMHOIO
IPOJIYKTA.

B pamkax kypca BbIIENEHBI CIEAYIONUE PONIK B Ipymme mno paspadotke [10:

o PykoBomuTenr —  oOmiee  pPyKOBOACTBO  MPOEKTOM,  HaIlKMCaHUE
JIOKyMEHTAIMH, O0IeHue ¢ 3akazunkom [10

o CucTteMHBIf  aHAIMTUK — paszpaboTka TpeOoBaHUM  (COCTaBlIECHHUE
TEXHUYECKOTO 3aJaHusI, TPOEKTa MPOrPaMMHOT0 00eCcTieueHus)



o TecTep — cocraBieHHE IJIaHA TECTUPOBAHMS M arrectauuu rorosoro 10
(mponykTa), COCTaBJICHHUE CLIEHAPHsI TECTUPOBAaHUs, 0Aa30BbIM NpUMEp, IPOBEACHUE
MEPOIPUITHHN 10 MJIaHY TECTUPOBAHUS

o Pa3paboTunk — MoaenMpoBaHNME KOMIIOHEHT MpOrpaMMHOr0 oOecreyeHus,
KOJAMPOBaHUE

[InannpoBaHue npoekTa pa3pabOTKH IPOrpaMMHOI0 0OecTeueHus

O¢ddexTuBHOE ynpaBiieHHE MPOrPaMMHBIM IPOEKTOM HANpsIMyIO 3aBHCHUT OT
NPaBUJIBHOTO TUIAHUPOBAaHUS PabOT, HEOOXOAUMBIX Uil €ro BblMoaHeHus. [lnan
MIOMOTaeT PyKOBOJUTENIO MPEABUIETH MPOOIEMBbI, KOTOPbIE MOTYT BO3HUKHYThH Ha
Kakux-10o0 sranax co3ganus 10, u pa3paboraTh MPEBEHTUBHBIE MEPHI IS MX
npenynpexaeHus wid perieHus. [lman, pa3paboTaHHBIH HAa Ha4adbHOM JTare
POEKTa, PACCMAaTPUBAETCSI BCEMH €r0 YYaCTHUKaMH KaK PyKOBOJSIINM TOKYMEHT,
BBIMOJIHEHHE KOTOPOTO JIOJDKHO MPUBECTH K YCIEUTHOMY 3aBEPILEHHUIO MPOEKTA.
OTOT NEepBOHAYANBHBIN IUIAH JIOJDKEH MAKCUMAJIBbHO IMOAPOOHO OIUCHIBATH BCE
ATalbl peaau3aluu NPOEKTa.

[Ipouecc mnuaHMpOBAaHUS HAYMHAECTCS, UCXOAS W3 ONMCAHUSA CHUCTEMBI, C
OIpezeNIeHUs] MPOEKTHBIX OIPAaHUYECHUN (BPEMEHHbIE OTPaHUUYEHUS, BO3MOXHOCTH
HQJIWYHOIO I€pCOHaja, OJUKETHbIE OTPAHMYEHUS U T.1.). DOTH OTrPaHUYEHHUS
JOJDKHBI OTNPEAEIATHCS NapajuIebHO C OLICHMBAHMEM IIPOEKTHBIX IapamMeTpoB,
TaKUX Kak CTPYKTypa M pa3Mep IpOEKTa, a TaKKe paclpeneacHueM (QpyHKUMM
CpeIu UCHOJHUTENEH. 3aTeM ONpeAeNsioTCa ASTambl pa3paboTKH M TO, Kakue
pe3yabTaThl TOKYMEHTAIUs, IPOTOTHIIBI, IOJICUCTEMBI UM BEPCUH MPOTPAMMHOIO
OPOAYKTa) MAOJDKHBI OBITh TOJY4YeHBl IO OKOHYaHMM dTuUX JTanoB. [lanee
HAYMHAETCS [MKIWYEecKass 4acTh IUlaHupoBaHusi. CHauana pa3padaThiBaeTCA
rpaguk paboT 1O BBHIMOJHEHUIO TMPOEKTa WM JaeTcs pas3pelieHue Ha
OpOJODKEHUE HCMOJIb30BaHUS paHee co3fgaHHoro rpaduka. Ilociae »sToro
IPOBOAMUTCS KOHTPOJb BBINOJIHEHHUS PaOdOT M OTMEYAIOTCS PACXOXKACHMSI MEKIY
pEaJIbHBIM U IIJIAHOBBIM XOZ0M PaloT.

Jlanee, mo Mepe MOCTYIUIEHHS HOBOW HHQOpPMAIMM O XOJE BBIITOJIHEHUS
IPOEKTa, BO3MOXKEH NEPECMOTpP MEPBOHAYAIBHBIX OLEHOK MapaMeTpOB IMPOEKTA.
OT0, B CBOIO OYEpE/Nb, MOKET IPHUBECTH K U3MEHEHMIO rpaduka pador. Ecnu B
pe3yJibTaTe ATUX U3MEHEHMH HApYIIAIOTCS CPOKHU 3aBEPIICHUS MPOEKTA, JOJKHBI
ObITh mepecMOTpeHbl (M coryacoBanbl ¢ 3aka3uukoM I1O0) mnpoekTHbIE
OTpaHHYECHUSI.

KoHeuHO, OOJIBIIMHCTBO pPYKOBOJUTENEH MPOEKTOB HE AYMAarT, 4YTO
peanu3anus MX MPOEKTOB MPOUAET Iiaako, 06e3 Bcakux mpodiem. XKemarembHo
omucath BO3MOXKHBIE MPOOJIEMBI €IIe 10 TOTO, KaK OHU MpOSBAT cels B XO0ne
BBINIOJIHEHHsT mpoekTa. [losTomMy Jydire cOCTaBisATh ''meccuMucTHYECKHE"
rpaduku pabot, uem "ontumuctudeckue". Ho, KoHeYHO, HEBO3MOXKHO MTOCTPOUTH
IUIaH, YYUTHIBAIOIIMI BCE, B TOM YHUCIE CIy4alHble, NMPOOJIEMbl U 3aJEPKKU
BBINIOJIHEHUSI IIPOEKTa, IMOATOMY M BO3HUKAET HEOOXOIMMOCTb NEPUOIUYECKOIO
IEPECMOTPa TMPOEKTHBIX OrPAaHUYEHUM W H3TalloB CO3JaHUS MPOrPaMMHOIO
OPOAYKTA.

[Inan mnpoexkTa MOKEH YETKO I0Ka3aTb peCcypehbl, HEOOXOAMMBIE s
peasiM3allMM IPOEKTa, pasfeleHue paboT Ha dTanbl M BpPEMEHHOW TIpaduk
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BBITIOJTHEHUS JTUX HJTanoB. B HEKOTOphIX OpraHu3aluax IUIAaH MPOEKTa
COCTAaBJISIETCS] KaK €UHBINA IOKYMEHT, COJIep Kalllkil BCE BUJIbI MJIAHOB, ONTUCAHHBIX
BbIllle. B pyrux ciydasx miaH NpOeKTa OMHCHIBAET TOJBKO TEXHOJIOTUYECKUN
npouecc cozganus [10. B takom minaHe o0s3aTeNbHO MPUCYTCTBYIOT CCHUIKM Ha
IUIaHbI JPYTUX BUJIOB, HO OHU pa3padaThIBAIOTCS OTNIEIBHO OT IIaHa MPOEKTA.

JleTanuzanusi MJaHOB MPOEKTOB OYEHb PA3HUTCS B 3aBUCUMOCTH OT THUIIA
pa3zpabaThiBaEMOro MPOrpaMMHOTIO MPOAYKTa U Opranuzanuu-papadorunka. Ho B
Jr000M citydae OOJBIIMHCTBO TUIAHOB COJEPIKAT CIEAYIONINE Pa3/Iebl.

1. Beeoenue. Kparkoe onucaHue wneneidl NpoeKTa M IPOEKTHBIX
orpaHnueHuil (OI0KETHBIX, BPDEMEHHBIX U T.J.), KOTOPbIE BaXKHBI JJI YIIPABICHUS
IPOEKTOM.

2. Opeanuzayus evinoanenusi npoexma. Ommcanuwe crmocodba moadbopa

KOMaHJIbl Pa3pa0OTYMKOB U pacCIpeiesieHne OO0sS3aHHOCTEH MEXAy dIeHAMU
KOMAaH/IbI.

3. Ananuz  puckos. OnucaHue€ BO3MOXHBIX ITPOEKTHBIX PHUCKOB,
BEPOSITHOCTU UX MPOSIBIICHUS U CTPATETHid, HAITPABJIECHHBIX HA UX YMEHbIIECHHUE.
4. Annapamusie U npoepamMmHvle  pecypcuvl,  Heobxooumvle Ol

peanuzayuu npoekma. llepedeHb anmapaTHbIX CPEACTB W MIPOrPAMMHOTO
obecrieueHurs, HEOOXOAMMOro i pa3pabOTKU IPOrpaMMHOro mnpoaykra. Ecnu
anmnapaTrHble CpeicTBa TPeOyeTCs 3aKyNaTh, MPUBOJUTCS UX CTOUMOCTb COBMECTHO
¢ rpauKOM 3aKyIK{ U TTOCTaBKH.

5. Pazouenue pabom na osmanwi. llpomecc peamuzanuu TPOEKTa
pa30uBaeTCsl Ha OTAENBHBIE MPOLECCHI, OMPEICISIIOTCS JTalbl BBINOJIHEHUS
MPOEKTa, MPUBOJMUTCS OMUCAHHE Pe3yabTaToOB (''BBIXOJIOB'") KaxKIOro 3Tama u
KOHTPOJIbHBIE OTMETKH.

6. I'pagux pabom. B 3TOM Tpaduke OTOOpax)aroTCs 3aBUCUMOCTH
MEXIy OTAENbHBIMU Mpolieccamu (Tanamu) pazpadotku 110, olieHKr BpeMeHH ux
BBINIOJIHEHUS U PACIIpPE/ICNIEHHE YJIEHOB KOMaH/bl pa3pabOTUHUKOB IO OTAEIIbHBIM
JTanam.

7. Mexanuzmvl MOHUMOpUH2A U KOHMPOAA 34 XOOOM B6bINOJHEHUs]
npoexkma. ONUCHIBAIOTCS MPEIOCTaBISIEMbIE PYKOBOIUTEIEM OTYETHI O XOJIE
BBINIOJIHEHHUST pabOT, CPOKM MX TMPEAOCTaBICHUSA, a TakKe MEXaHU3Mbl
MOHUTOPHUHIA BCETO MPOEKTA.

[Inan nmomkeH peryisapHO TMepecMaTpUBaTbCA B MPOIECCE peaTu3aluu
npoekta. OAHM YacTH IUIaHA, HampuMmep rpaduk padoT, W3MEHSIIOTCS YacTo,
npyrue Oosiee craObwibHbl. J[1s BHeceHMsT W3MEHEHUW B TIIaH Tpedyercs
CHelyalbHas OpraHu3alys JOKYMEHTONOTOKA, MO3BOJSIONIAas OTCIEKUBATH 3TU
U3MEHEHUS.

OO01mue cBegeHUs1 0 TPeOOBAHUAX K HH(POPMALMOHHBIM CHCTEMaM

[IpoGiiemMbl, KOTOpBIE MPUXOIUTCS peliaTh CHENUaTIUCTaM B  MpoIecce
CO3JIaHMs MIPOTPAMMHOTO OOeCIeueHUs, O4eHb CIOXKHBI. [Ipupona 3Tux mpodiaem
HE Bcerjga sicHa, OCOOCHHO ecliu pas3pabarbiBaeMas MpOrpaMMHas CHCTEMa
WHHOBaIlMOHHAasA. B YacTHOCTH, TpyIHO YETKO OMUCaTh T€ JACHCTBHS, KOTOPHIC
JIOJDKHA BBITIONHATE cuctema. Onucanue (QyHKIIMOHAJIBHBIX BO3MOXHOCTEH H
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OTpaHMYCHUH, HAKJIAIbIBAEMBIX HAa CHCTEMY, HA3bIBACTCS TPEOOBAHHUIMH K ITOU
cucreMe, a caM Ipouecc (OpPMHPOBAHHUS, aHaNU3a, JOKYMEHTHPOBaHHUS W
NPOBEPKH ATUX (PYHKIIMOHATIBHBIX BO3MOXHOCTEH U OTpaHMYCHHI — pa3paboTKOi
TpeOOBaHUI.

TpeGoBanust moapa3ieisitoTcs Ha  IOJb30BATEIbCKHE UM CHUCTEMHBIE.
[Tonp3oBarenbckue TpeOOBaHUS — TO OMUCAHME HA €CTECTBEHHOM s3bIKE (ILTIOC
HOSCHSIONINE AUarpaMMbl) (DYHKIMM, BBITOIHSAEMBIX CUCTEMOW, U OTPaHUYCHUH,
HaKJaJbpIBaeMbIX Ha He€. CucteMHbIe TpeOOBaHMS — 3TO OMUCAHUE OCOOEHHOCTEN
CUCTEMBI (apXHUTEKTypa CHUCTEMBI, TpeOOBaHHA K MapaMmeTrpamM 00OpyIOBaHHS U
T.J1.), HEOOXOAUMBIX /1 3 (PEeKTUBHON peanu3annu TpeOOBaHMIA MMOJIb30BATEIIS.

IlepBble marm mno paspadorke TpeOoBaHHIT K HWHPOPMANHOHHBIM
CHCTEMaM - AHAJM3 OCYLIeCTBUMOCTH

Pa3paboTka TpeboBaHUN — 53TO TPOIECC, BKIIOYAIOIMUNA MEPOTPUSITHS,
HEoOXOAuMMBIE ISl CO3JaHMs W YTBEPXKICHUS JOKYMEHTA, COJEPIKallero
cneuu(UKannoo CHCTEMHBIX TpeOoBaHMM. J[Is1 HOBBIX MPOTrPaMMHBIX CUCTEM
nporecc  pa3paboOTKM  TpeOOBaHMM  JOKEH  HAYMHATBCA C  aHalIM3a
ocyiecTBUMOCTH. Hauanom Takoro ananmsa siBisieTcs oOlee OMMCaHue CUCTEMBI
U ee Ha3HAYCHMs, a Pe3yIbTaTOM aHajiu3a — OTYET, B KOTOPOM JOJDKHA OBITH
YyeTKasg PeKOMEHAls, MPOJ0IDKATh WM HET IMpolecc pa3paboTku TpeOoBaHMIA
IPOEKTHUPYEMOI cucTeMbl. [[pyrumMu cloBamMH, aHaIM3 OCYIIECTBUMOCTH JIOJIKEH
OCBETHUTD CJIEIYIOIIHE BOIIPOCHI.

1. OTBeuaer 51U cucremMa OOMKMM | OHW3HEC-LENSIM OpraHu3aluu-
3aKa34yMKa ¥ OpraHu3aluu-pa3padoTynka’?

2. MoxHO 1M peanu3oBaTh CHCTEMY, HCHOJb3Yys CYIIECTBYIOIIME Ha
JAaHHBIA MOMEHT TEXHOJIOTMH U HE BBIXOJIS 32 Mpeiesibl 3aJaHHOW CTOUMOCTH?

3. MosxHO a1 OOBEAMHUTH CHUCTEMY C JIPYTUMHU CHCTEMaMH, KOTOpHIC
yKe 3KCILTYyaTUPYIOTCs?

Kputnueckum siBisercss Bonpoc, OyAeT Ju cucTeMa COOTBETCTBOBATH LIENSIM
opranuzanuu. Eciu cucremMa He COOTBETCTBYET ATUM LIEJISIM, OHA HE TIPEICTaBIISET
HUKAKOM IIEHHOCTW JUIg OpraHu3anuu. B To ’xe Bpemsi MHOTHE OpraHu3aliu
pa3pabaThIBAIOT CUCTEMBI, HE COOTBETCTBYIOILME UX IEJISAM, MO0 HE COBCEM SICHO
NOHUMAsl 3TH IIeNU, JIMOO IO/ BIMUSHUEM MOJUTHYECKUX MM OOIIECTBEHHBIX
(bhaxkTOpOB.

BoimonHnenne aHanm3a  OCYIIECTBUMOCTH  BKJIIOYaeT cOOp H  aHajIu3
uHpopManmu o Oyaymied CHUCTEME M HalMCaHWE COOTBETCTBYIOIIETO OTYETA.
CHayana ciuenyeT onpeaenuTh, Kakas UMEHHO HMH(opMaIus Heo0Xoauma, 4TOObI
OTBETUTDH Ha MOCTABIIEHHBIE BbIIIE BONPOockl. Hampumep, 3Ty nHopManno MOXKHO
MOJTyYNTh, OTBETUB Ha CIEAYIOIIEE:

1. Uro npousoiiieT ¢ opraHusaiueil, ecim cuctema He Oy/eT BBEJCHA B
AKCILTyaTaluio?

2. Kakue Tekyiue npoo6siemMbl CyIIEeCTBYIOT B OPraHU3aIMU U KaK HOBas
cUCTeMa TIOMOXKET UX PEIIUTh?

3. Kakum oGpa3zom cuctema Oynet criocoOCTBOBATh 1ielisiM OusHeca?

4, Tpebyet nu pa3zpaboTka CUCTEMbI TEXHOJOTMH, KOTOpas 0 3TOr0 HE

HCIIOJIB30BaJIaCh B OpFaHI/IBaHI/II/I?



Jlanee He0OXOIUMO ONpPEAETUTh UCTOYHUKK HH(pOpManuu. ITO MOTYT OBITh
MEHE/DKEphl OTIENIOB, T CUCTeMa OyJIeT WCIOIb30BaThCsl, pa3pabOTUHUKH
IPOrPaMMHOTO OOeCTIieueHHs], 3HAKOMBIE C TUTIOM OYIyIel CHCTEMBbI, TEXHOJIOTH,
KOHEYHBIE TOJIH30BATENN U T.I.

ITocne 06paboTku coOpaHHOW HMHGPOPMAIMKM TOTOBUTCS OTYET IO aHAJIU3Y
OCYIIECTBUMOCTH CO3JIaHUSI CHCTEMbI. B HEM MOJDKHBI OBITH JaHBI PEKOMEHAINN
OTHOCHUTEIIHO TPOJIOJDKEHUS Pa3paOOTKH CHUCTEMBbL. MOTyT OBITH TPEIJIOKEHBI
U3MeHeHus OropKeTa U rpaduka paboT MO CO3TaAHUIO CUCTEMBI WM MPEAbIBICHBI
OoJiee BHICOKHE TPEOOBAHUS K CUCTEME.

4. Ilopsiaok BbINOJHEHUSI PadOTHI

1.M3yunTs npeanaraeMelii TEOPETUUECKUN MATEPHAIL.

2.CocTtaBuTh NOJAPOOHOE ONKcaHne HHHOPMAITMOHHON CUCTEMBI.

3.Ha ocHOBaHMM OnuCaHWs CUCTEMBI NMPOBECTH AHAIIU3 OCYIIECTBUMOCTU. B
X0/ aHAJIN3a OTBETUTH Ha BOMPOCHI:

e Umo mnpousotioem c¢ opeanuzayuet, eciu cucmema He 0Oyoem 66edeHa 8
aKCnIyamayuro?

e Kakue mexywue npobOnemvl cywecmeyiom 6 opeanusayuu u KaxK HOB8as
cucmema nomModHcem ux peuums?

e Kaxum obpazom cucmema 6yoem cnocoocmeosams yenim ouzneca?

o Tpebyem nu pazpabomka cucmemvl MeXHOI02UU, Komopas 00 3Mmo20 He
UCNOIb306AIACH 8 OP2AHU3AYUU?

PesynbraToM aHanuza JOHKHO SBHUTHCS 3aKIIOYEHHE O BO3MOXKHOCTH
pean3aiuy mpoeKTa.

4. Pacripenenuts posiu B rpyime (pyKOBOAMUTEIh MPOEKTA-pa3pabOTUHK,
CUCTEMHBIN aHAIMTUK-PA3pabOTUUK, TECTEP-Pa3paAOOTUHK).
5. 3anoyHUTh pa3Jienbl IIaHa:

o Bseoenue

o Opeanuszayusi 6bINOIHEHUs NPOEKMA

o Ananuz puckos

Paznmensl AOMKHBI coiepaTh PEKOMEHIAIMA OTHOCHTEIHHO pa3paboTKu
CUCTEMBbI, 0a30Bble MPEUIOKEHHUs MO 00BEMY Tpedyemoro OropKeTa, YUCTY
pa3pabOTYHKOB, BPEMEHU H TPeOyeMOMY IMPOTrPaMMHOMY 00ECIIEYECHUIO.

6. CocTaBUTH OTYET O MPOJICITAHHON pabdoTe.

5. Conepxkanue oT4yera

B otuere cnenyer yka3ars:

1.11eas paboThl

2.BBenenne. Kpatkoe ommcanue meneil mpoeKkTa W MPOSKTHBIX OTpaHUYCHUIH
(OrOIKETHBIX, BPDEMEHHBIX U T.J.), KOTOPbIE BaKHBI JIJIS1 YIIPABJICHUS TPOESKTOM

3.0nucanne wHpopmanmoHHon cucteMbl (I10) - Hanwume 3akIOYEHHS O
BO3MOXKHOCTH PEalTu3allii MPOEKTa, COACPKAIIETO PEKOMEHIANNNA OTHOCUTEIHHO
pa3pabOTKU CUCTEMBI, Oa30BbIC MPEAJIOKEHUS 110 00BEMY TpedyemMoro OrojpkeTa,
YUCITy pa3pabOTYMKOB, BpEMEHHU U TpeOyeMOMY MPOTPAMMHOMY OOECIIEYEHHUIO



4. AHanM3 OCYIIECTBUMOCTH (cOrjlacHO TpeOoBaHUSIM K pe3yJibTaTaM
BBITIOJTHEHHUS J1TA00paTOPHOI paloThI 11.2), YKa3aTh BO3MOXHBIE MPOOIEMbI U ITyTH
WX pEIIeHUsI.

5.Ponu yuacTHUKOB Tpymisl pazpabotku [10.

6. [IporpamMMHO-anmapaTHple CpENCTBa, HCIOJIb3yeMble€ TIPU BBITOJIHEHUU
paboTHI.

7.3aKyr0ueHue (BBIBOIBI)

8. Crincox UCTIONIB3yeMOn JUTEPaTypHI



JlabopaTopHas pabora N2 2
PaspaboTka TpeboBaHuii K MHPOPMALIMOHHOWN CUCTEME

1. Hean padoTsi:
CocTaBuUTh W MpOAHATM3UPOBATh TPEOOBAHMUS K MHPOPMAIIMOHHOW CHUCTEME,
0(pOpPMUTH TEXHUYECKOE 3aJJaHUE Ha Pa3pabOTKy IPOrpaMMHOr0 00ecreyeHusl.

2. MeToauveckue yKazaHus

JlaboparopHasi paboTa HampaBlieHa Ha O3HAKOMJICHHE C TPOIECCOM
pa3paboTku TpeOoBaHUN K HHPOPMAIIMOHHOM CHUCTEME€ W  COCTaBJICHMUSI
TEXHUUYECKOTO 3a/JaHUs Ha pa3paboTKy MPOTrPaMMHOTO OOECTICUeHUs, MOTyICHHE
HABBIKOB TI0 HCIIOJIb30BAHUIO OCHOBHBIX METOJIOB (DOPMHUPOBAHHS M aHAIW3a
TpeOOBaHUIA.

Temamuka n1ab6opamopHoll pabomuvl MOdCem GblOUPAMBCIL U3 NPEONONHCEHHBIX
mem (npunodiceHue A, Homep memvl cOOMEEemMcmeyem NOCIeOHUM 08YM yugppam
3auemxu), coenadams ¢ memamuxou BKP, no ob6s3amenbHo coenacosvleamucs ¢
npenooasameiem.

TpeboBanus K pe3ynbraTaM BbINOJIHEHUS Ja00PAaTOPHON pPabOTHI:

1. HanuuuMe pauarpaMMbl HISHTU(GUKANWKA TOYEK 3PCHHS] W JIUarpaMMbl
UEpapXUH TOUEK 3PEHUS;

2. Hajgu4Me TOJh30BATENbCKUX TPEOOBAHUMN, YETKO OMHUCHIBAIOIINX Oy TyIIuit
(GYHKITOHAT CHCTEMBI,

3. HaMWuYMe CHUCTEMHBIX TpeOOBaHMIA, BKIIOYAIOIIUX TpeOOBaHUA K
CTPYKType, TpPOrpaMMHOMY HHTEpQEHCy, TEXHOJOTHSIM pPa3pabOTKH, OOIIHe
TpeOOBaHUS K CHUCTeME (HaJIekKHOCTh, MACIITaA0UPYEMOCTb, pPacCHpeeaEHHOCTD,
MOJIyJIbHOCTh, 0€30MaCHOCTh, OTKPBITOCTD, YI0OCTBO MOJIb30BAHUSA U T.11.);

4. HajaM4ue COCTABICHHOTO TEXHHUYECKOTO 3aaHMs.

3. TeopeTnueckue cBegeHus:

OO01mmue cBegeHUs 0 TPeOOBAHUAX K MH(POPMALMOHHBIM CHCTEMaM

[IpoOnemMbl, KOTOpblE MPUXOAUTCS pelaTh CHOEeNUaTucTaM B Ipoliecce
CO3J]aHusl MPOTPAMMHOI0 OOecCreYeHus, OUeHb CIOXHBI. [Ipupona 3Tux npodiem
HE Bcerja sicHa, OCOOEHHO eciu pa3pabaThiBaeMas IporpaMMHas CHUCTEMa
WHHOBALlMOHHAs. B wacTHOCTH, TpyIHO YETKO ONUCATh T€ JEHCTBUS, KOTOPHIC
JOJKHA BBINONHATH cucTteMa. Omnucanve (YHKIMOHAJIBHBIX BO3MOXKHOCTEH W
OTpaHWYCHUH, HAKIAJABIBAEMBIX HA CHUCTEMY, HA3bIBAETCS TPEOOBAHUSAMHU K ITOU
cucteme, a caMm mporecc (GOPMUPOBAHUSA, aHaIM3a, JOKYMEHTHPOBAaHUS U
MPOBEPKH 3TUX (YHKIIMOHATIHHBIX BO3MOXHOCTEH M OTpaHUYEHUN — pa3pabOoTKOU
TpeOOBaHUIA.

TpeboBanust moapa3feNsIOTCS Ha TOJb30BAaTEIbCKUE U CUCTEMHBIE.
[Tonb30BaTenbcKkue TpeOOBaHUSA — 3TO OMUCAHUE HA €CTECTBEHHOM s3bIKE (TLIIOC
NOSICHSIIOIINE AUarpaMMbl) (DYHKIIMH, BBIMOIHIEMBIX CUCTEMOW, U OrpaHUYECHUMH,
HakKJaJpIBaeMbIX Ha He€. CucTeMHble TpeOOBaHUS — 3TO OMHCAaHUE 0COOEHHOCTEN



CHUCTEMBI (apXHUTEKTypa CHUCTEMBI, TPEOOBAHUS K TapameTpaMm 00OpYyIOBaHUS W
T.J1.), HEOOXOAUMBIX JiIsl 3 PEKTUBHON peain3alny TpeOOBaHUI TOJIb30BATEIIS.
Pa3paboTka TpedoBaHmii
Paspabotka TpeboBaHMII — 3TO MPOLECC, BKIIOYAIONINN MEpONpPHUATHS,
HEOOXOMUMBIC JUIS CO3JaHUS ¥ YTBEPXKICHUS JOKYMEHTa, COACpXKAIIero
CHerM(pUKAINI0 CUCTEMHBIX TpeOoBaHMIA. Pa3nmuyaroT YeThlpe OCHOBHBIX JTara
npoiiecca pa3paboTKu TpeOOBaHMIA:

1. aHaJIN3 TEXHUYECKOW OCYIIECTBUMOCTH CO3JJaHHS CUCTEMBI,

2. dbopmupoBaHre U aHATN3 TPEOOBAHMUIA,

3. cnenudupoBanne TPeOOBAaHWKA W CO3J]JaHUE COOTBETCTBYIOIIEH
JOKYMEHTAITUH,

4. aTTecTalus TUX TPeOOBaHUIA.

Ha puc. 1 noka3zansl B3aUMOCBS3M MEXAYy ITHUMHU dTallaMd U pPe3yJbTaThl,
COMPOBOXKAAIOIINE KAXIAbIM ATl Npouecca pa3paboTKU CUCTEMHbBIX TPEOOBaHUM.

AHanuz
OCYLLECTBHMOCTH

PopMupoBaHHe
W aHanus

TpebosaHMi

CreuyndrumpoBaHie
TpeboBaHHM

v
Otyet 06

OCYLL{eCTBUMOCTI
CO3/1aHIA CUCTEMBI ¥

ATTectauma

TpeboeaHmMit

Mopenu cucTemel

h
Monk3oBaTenbckue

W CUCTEMHbIE
TpeboBaHusa

Y

HokymMeHTauws co
cneyudpmkaymnei
TpeGosaHWiA

Yy v

Puc. 1. IIponecc pa3zpaboTku TpedoBaHUM

Ho mockonbky B mpoiiecce pa3paOOTKU CHUCTEMbl B CHIIy Pa3HOOOpa3HBIX
OPUYUH TPEOOBAHMS MOTYT MEHATHCS, YIpaBieHUE TPEOOBaHUSIMU, T.€. MPOILIECC
yIpaBICHUS W3MEHEHUSMU CHUCTEMHBIX TpeOOBaHMIA, SABIAETCS HEOOXOIUMOM
COCTAaBHOM YaCThIO JESTEIIBHOCTH IO UX pa3paboTKe.

dopMupoBaHUe U aHAJIU3 TPeOOBaHUIT

CrnenyrommM  dTaroM — mporecca pa3paboTku  TpeOOBaHMA — SBIISIETCS
dbopmupoBaHue (ompeaeeHne) U aHaau3 TPeOOBAHMIA.

OO6o0OmmenHass Mojaenb Tmporecca (OpPMHUPOBAHUS W aHaIM3a TPeOOBaHMIA
noka3zaHa Ha puc. 2. Kaxnmas opraHmsanusi MCIONb3yeT COOCTBEHHBIN BapHaHT
ATOW MOJIENH, 3aBHCAIIUN OT ‘“MECTHBIX ()aKTOpOB’: OMbITa PabOThl KOJUIEKTHBA
pa3paboT4YHMKOB, THITA pa3pabaThIBAEMON CHCTEMBI, HCIIOIb3yEMbIX CTaHIAPTOB M

T.1.
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Puc. 2. ITporniecc popmupoBaHus 1 aHan3a TpeOOBaHUI

[Ipouiecc popmupoBanus U aHanM3a TpPeOOBAHUI MPOXOAUT YEPE3 PsiJ ITAIOB.

1. Ananuz npeomemnoi obracmu. AHATUTUKUA JTOJDKHBI U3YYUTh TPEAMETHYIO
00J1aCTh, T1Ie OYJIET AKCILTyaTUPOBATHCS CUCTEMA.

2.Coop mpebosanuti. ITO TPOIECC B3AUMOACUCTBUS C  JIMIIAMH,
dbopmupytonumMu TpeboBaHuss. Bo Bpems 3TOTO mporiecca MpoI0nKaeTCsl aHAIN3
peIMETHON 00J1acTH.

3. Knaccugpuxayus mpebosanuti. Ha stom »stame OecopmeHHbIii HAOOD
TpeOoBaHuUl MpeoOpa3yeTcs B JOTUUECKHU CBSI3aHHBIE TPyl TPEOOBAHHIA.

4. Paspewenue npomusopeuuti. bez comHenusi, TpeOOBaHHUS MHOTOUYHCIEHHBIX
JIM1L, 3aHATHIX B mpoiiecce GOpMUpPOBaHUs TpeOOBaHUM, OYIyT NPOTUBOPEUUBBIMH.
Ha sTom 3tane onpenenstorcs 1 pa3penatoTcs NPOTUBOPEUHS PA3IMUYHOIO POJIa.

5.Haznauenue npuopumemos. B nmobom Habope TpeOOBaHMI OJHU U3 HUX
Oynyt Ooisiee BakHbl, 4yem japyrue. Ha sTom »3Tame COBMECTHO C JUIaMH,
dbopmupytouMu TpeOOBaHUSI, ONTPEACIIAIOTCS Hanbosee BaxKHbIe TPEOOBAHMUS.

6.[Iposepka mpebosanuii. Ha >TOM »3Tame ompenensieTcss UX MOJHOTA,
MOCJIEIOBATEIBLHOCTh U HEMPOTUBOPEYUBOCTD.

[Iponecc dhopmupoBanust U aHanu3a TPeOOBAHUIA ITUKINIECKUNA, ¢ 0OOpaTHOM
CBS3BIO OT OJHOTO 3Tama K Apyromy. LUk HaumHaeTcs ¢ aHanu3a NMpeaIMEeTHOU
o0jacT W 3aKaH4YMBaeTCsS NpoBepKoil TpeOoBanuil. [lonnmanue TpeboBaHUM
IpEeIMETHONW 00JIaCTH YBEIMYMBAETCA B KaKJIOM LIMKIIE Ipolecca (OopMUPOBaHUS
TpeOOBaHUIA.

PaccMoTpuM Tpu OCHOBHBIX MOAX0Ja K (POPMUPOBAHUIO TPEOOBAHHIL: METO/,
OCHOBaHHBIA HAa MHOXECTBE OINOPHBIX TOYEK 3pEHHs, CLEHApUu U
THOTpaUYECKUl METOI.

OnopHble TOYKH 3peHHs]

[Tonxo/ ¢ UCTIOIB30BAHUEM PA3ITUYHBIX ONOPHLIX TOUEK 3PEHUS K pa3paboTke
TpeOOBAaHUM MPHU3HAET pa3IMUHbIC (OMOPHBIC) TOYKU 3PEHUS Ha MPOOJIeMy H
UCTIONB3YeT UX B KauyeCTBE OCHOBBI MOCTPOSHUS W OpPraHU3allMHd Kak TMporiecca
dbopmupoBaHus TPEOOBAHMI, TaK M HETIOCPEACTBEHHO CAMHX TPEOOBAHMIA.

PaznuuHble METOABI TpENIararoT pa3Hble TPAKTOBKH BBIPAKEHHUS ''TOUKa
3penus". TOYKU 3peHHUs] MOKHO TPAKTOBAThH CIEIYIOIIMM 00pazoM.



1.Kax ucmounux ungopmayuu o cucmemmuvix OanHwvix. B 3TOM ciydae Ha
OCHOBE ONOPHBIX TOYEK 3PEHHS] CTPOUTCS MOJENb CO3JaHUS U HCIIOJIb30BaHUs
JaHHBIX B cucrteMe. B mpouecce dopmupoBanus TpeGoBaHUM OTOMparOTCS Bce
TaKhe TOYKHU 3peHUs ( 1 Ha UX OCHOBE ONPENENSAIOTCS JaHHBIE), KOTOPhIE OyIyT
CO3/]aHbl WJIM UCIIOJIb30BaHbI MPU PabOTe CUCTEMBI, a TaKXKe CIOoCOObl 00pabOTKU
ATUX JTAHHBIX.

2Kax cmpykmypa npedcmaenenuii. B 3TOM ciaydae TOYKH 3pEHUS
paccMaTpuBaroTCa Kak ocobasi yacTh MOJenu cuctembl. Hampumep, Ha OCHOBE
pa3IMYHBIX TOUYEK 3PEHHS MOTYT pa3pabaThiBaTbCA MOJAENTH 'CYIIHOCTh-CBS3b',
MOJIeJIM KOHEYHOr'0 aBToMara u T.[.

3.Kax nonyuamenu cucmemHvix cepeucog. B 3TOM ciaydae TOYKH 3pEHHUS
SIBJISIFOTCSL BHEIIHMMHU (OTHOCUTENIBHO CHUCTEMbBI) IMOIYy4YaTels MU CUCTEMHBIX
cepBucOB. TOYKM 3peHHsS NOMOTAaOT OMNPECIUTh JaHHbIE, HEOOXOIUMbBIC IS
BBITIOJTHEHUS CUCTEMHBIX CEPBUCOB WJIN UX YIPABJICHUS.

Haubonee spdekTUBHBIM MOIXOIOM K aHAJIM3y TAKUX CHUCTEM SBIISIETCS
WCIIOJIb30BaHME BHEIIHMX OMNOPHBIX TOYEK 3peHus. Ha ocHoBe »Toro moaxona
pazpaboran metonq VORD (Viewpoint-Oriented Requirements Definition —
onpeJiereHue TpeOOBaHU HA OCHOBE TOYEK 3pEHUs) 11 POPMUPOBAHUS U aHAIIH-
3a TpeboBanuii. OcHoBHBIE ATarnbl MeToga VORD mnoka3ansl Ha puc. 3.:

1. inentTudukannsi TOYEK 3pEHUs, MOJYyYAIONIMX CHUCTEMHBIE CEpPBHCHI, U
UACHTU(UKAIIIS CEPBUCOB, COOTBETCTBYIOIINX KaXKIOW TOUKE 3PEHUSI.

2.CTpyKTYypUpOBaHHE  TOYEK  3pE€HHs  —  CO3/JaHHE  HEepapXuu
CTpYNIHUPOBAHHBIX TOYEK 3peHHs. OOIIECUCTEMHbIE CEPBUCHI MPEJOCTABISIOTCS
0oJiee BBICOKMM YPOBHSIM HMEpAapXHHM M HACIEAYIOTCS TOYKAMH 3PEHUS HHU3LIETO
YPOBHSI.

3. JIOKyMEHTUPOBAHHUE OIOPHBIX TOYEK 3pPEHUsS, KOTOPOE 3aKIKYaeTCs B
TOYHOM ONUCAHUU UACHTU(PUIMPOBAHHBIX TOUEK 3PEHHS U CEPBHUCOB.

4.0TOOpa)KEHUE CHCTEMbl TOYEK 3PEHHUS, KOTOpas IMOKAa3bIBAET CUCTEMHBIE
00OBEKTHI, OINpEJEeHHbIE HAa OCHOBE HWH(OpMaIWHU, 3aKIIOUEHHOW B OMOPHBIX
TOYKAaX 3pCHHUS.

A E
¥
_o | CTPTYPHDOSANME DoryMenTHpOBaHIE
TOHRE IDetnes TONEE IDEHHR .

Puc. 3. Metrog VORD

Y
MagHTwgsaupn Orobpaxese
TOMEE JPDekis I CHCTEME TOMSK J.D{.‘Haﬂ

IIpumep. Paccmotpum ucnosib3oBanue meroga VORD Ha niepBbIX Tpex marax
aHaJn3a TpeOOBAaHUM JJIs1 CUCTEMBI CUCTEMBI MOIEPKKH 3aKa3a U yueTa TOBapoB B
OakaneliHoil naBke. B OakanmeiiHOW JlaBKe UIsi KaXJIOro ToBapa (PUKCHUPYETCs
MECTO XpaHeHHs (OmpeesieHHas MOJIKa), KOJIUYECTBO TOBApa M €ro MOCTaBIIUK.
Cucrema MoAJIep:KKH 3aKa3a M ydeTa TOBapOB JO0JKHA 00eCreunBaTh 100aBIIeHNE
uHbOpMallMil O HOBOM TOBape, M3MEHEHHWE WM YyAaleHue HuHopMmanuu 00
UMEIOLIEMCSl TOBape, XpaHeHHe (noOaBlieHHWE, U3MEHEHHWE U yJAaJeHHe)
uH(OpMAIUHU O MTOCTABIIUKAX, BKIIOYAIONIEH B ce0s Ha3BaHUE (PUPMBI, ee ajpec u
tenedoH. [Ipyn momMou cucTeMsl COCTAaBIISIOTCS 3aKa3bl mocTaBlIUMKaM. Kaxablid
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3aKa3 MOJKET COAEPKAaTb HECKOJBKO IMO3ULMH, B KAXKJIOM NO3ULMHU YKA3bIBAKOTCS
HAaMMEHOBAaHHUE TOBapa U €ro KOJWYecTBO B 3aka3ze. Cucrema mo TpeOOBAHUIO
noJib30oBaTeNsl (QOPMUPYET U BBIJAET HA I[€4YaTh CIEAYIOUIYI0 CIPaBOYHYIO
uHpopMaIuio:

e CIIMCOK BCEX TOBApPOB;

o CIIMCOK TOBApPOB, UMEIOIINXCS B HATUYUU;

¢ CIIUCOK TOBApOB, KOJIMYECTBO KOTOPHIX HEOOXOAUMO MOTOJIHHUTS;

o CIIUCOK TOBApOB, MOCTABIISIEMbIX TaHHBIM TOCTABIIUKOM.

[lepBpiM marom B (popMHUpOBaHUM TpeOOBAHMI SBIAECTCA WIACHTHU(PHUKAIUSL
OMOPHBIX TOueK 3peHus. Bo Bcex wmeromax QopmupoBaHus TpeOOBaHMIA,
OCHOBAaHHBIX Ha WCIIOJIb30BAHUM TOYEK 3pPEHHUs, HayalbHasg HICHTU(DUKALNA
ABIIAETCA HamOojee TpynHOM 3amaded. OAMH M3 TOAXOAOB K HACHTU(DUKAINH
TOYEK 3pPEHHS] — METOJ "MO3roBOM aTaku'", KOrjaa OnpeaessstoTCs MOTEHIUAIbHbIE
CUCTEMHBbIE CEpBHCHl M OpraHM3allMd, B3aUMOJEHCTBYIOLIME C CHCTEMOM.
Opranuszyercs BCTpeya JIMI[, Y4YacTBYWOIIMX B (opMupoBaHUM TpeOOBaHUM,
KOTOpbIE TPEAaraloT CBOM TOYKH 3pEHUS. DTHU TOUKH 3PEHUS MPEACTABISIOTCS B
BUJIE JUArpaMMbl, COCTOAIIEH W3 psiia KPYroBbIX 0OJacTed, OTOOpaKarOIIMX
BO3MOXXHBIE TOUKH 3peHus (puc. 4). Bo BpeMs "M03roBoil araku" HEOO0XOIUMO
UACHTU(UIUPOBATh TMOTEHIMAIbHBIE OIMOPHBbIE TOYKH 3pPEHUS, CHUCTEMHbIE
CEPBUCHI, BXOJHbIEC JlaHHbIE, HE(PYHKI[MOHAJIbHbIE TpEeOOBaHUS, YIpaBJISAIOLINE
COOBITHSI U UCKITIOYUTENbHBIE CUTYaLIUU.

Crnenyromeit cragueit mporecca GopmMupoBaHusi TpeOoBaHUil  Oyjaer
UACHTU(UKAIMS OMOPHBIX TOYEK 3peHHs (Ha puc. 4 Moka3aHbl B BHAE TEMHBIX
KPYTOBBIX 00JIacTel) W CEepBHCOB (MOKa3aHbl B BHUJAE 3aTEHEHHBIX 00JacTeil).
CepBuUCHI JOMKHBI COOTBETCTBOBATH OMOPHBIM TOYKaM 3peHus. Ho MoryTt ObITh
CEPBUCHI, KOTOPHIE HE MOCTABJIEHbI UM B COOTBETCTBHE. DTO O3HAYAET, YTO Ha
HaYyaJIbHOM 3Tare "MO3roBOi aTaku'" HEKOTOpPbIE ONMOPHBIC TOYKU 3PEHUS HE ObLIN
UJACHTU(UIUPOBAHBI.

-___\\ Onaata
Nompenre / Knsewt B Tossph
TOBAPA '\ =NOHYNATE b ) Nposepka
\;_______'__‘__/ CTATHCTIRM
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Puc. 4. lnarpamMma uieHTU(PUKALIUN TOYEK 3pEHHS



B Tabmuue 1 mokaszaHO pacnpeneneHue CEpPBUCOB  JUISl  HEKOTOPBIX
UACHTU(PULIUPOBAHHBIX Ha puC. 4 Touek 3peHus. OAUH U TOT KE CEPBUC MOXKET
OBITh COOTHECEH C HECKOJBKMMH TOUYKaMH 3PEHUS.

Nudopmanus, u3pnedeHHas: U3 TOUEK 3pEHUS, UCTIONb3YETCs JIs 3aM0JIHEHHUS
dbopM 1IaOIOHOB TOYEK 3pPEHUS M OpPraHU3alMM TOYEK 3pPEHUS B HEPAPXHIO
HACJEJ0BaHMs. DTO TMO3BOJIAET YBUAETh OOLIME TOYKH 3PEHHUS] U TOBTOPHO
UCIONB30BaTh HMH(OpMaLKI0O B uepapxuu HacienoBaHus. CepBHUCH, JaHHBIE U
ynpasisitomas uHGoOpMalus HacJIeayrTCs MOJMHOXKECTBOM Touek 3peHus. Ha
puC. 5 MOKa3aHa YacTh UEPAPXUU TOUEK 3PEHUS ISl CUCTEMBI OJIEP/KKH 3aKa3a U
ydeTa TOBapoB.

Bee TouHM 3peHua

NOCTaEB WMWK COTPYOHHEK ‘ KAMEHTH ‘ ToBAp

= N F o ey

KOHCYNBTAHT SOAMHWHKUCTPATO noxkynaTens

MocTOAHHBIA

noKynarenes

Puc. 5. Uepapxus Todyek 3peHus

ATTecTanus TpedOBaHUI

ATTecTanus J0JKHA MPOJAEMOHCTPUPOBATh, YTO TPEOOBAHUS JIEHCTBUTEIHHO
OTIPECIISAIOT Ty CUCTEMY, KOTOPYIO XOUeT UMETh 3aKazuuk. [IpoBepka TpeboBaHM
BaXHa, TaK Kak OMHUOKM B crnenudukanuy TpeOOBaHUH MOTYT TPHBECTH K
NIEpeIeIKE CHCTEMbI M OOJBIINM 3aTpaTaM, eciu OyayT oOHapyXeHbI BO BpeMs
mporecca pa3padOTKU CHUCTEMBbl WM TOCJIE€ BBEACHHUS €€ B OKCIUTyaTaluIo.
CTOMMOCTh BHECCHHS B CHCTEMY HW3MCHCHHH, HEOOXOJHMMBIX IS YCTPaHCHUS
omuOOK B TpeOOBaHMSIX, HAMHOTO BBHIIIE, YEM UCIPABICHUE OIIMOOK
NIPOSKTUPOBAHMS WJIM KoaupoBaHus. [I[pudnHa B TOM, 4TO H3MEHEHHE TPEOOBAHMIA
0OBIYHO BJI€UYET 3a COOOM 3HAYMTENIbHbIE U3MEHEHHS B CUCTEME, IOCJI€ BHECEHUS
KOTOPBIX OHA JOJDKHA MPOUTH MOBTOPHOE TECTUPOBAHHE.

Bo Bpems mpoliecca aTTecTaluy JOMKHBI OBITh BBITTOJHEHBI PA3TUYHBIE THITHI
IPOBEPOK TPeOOBaHUH.

1. Ilposepka  npasunvhocmu  mpeboganuil. 1lomb30BaTENb  MOXKET
CUMTAaTh, YTO CHCTEMa HEOOXOaUMa JJIs BBHIITOJHEHUS HEKOTOPBIX OMPEIEICHHBIX
bynakmuii. OgHaKo najdbHEHIIME pPa3MBIIUICHUS W aHAJIW3 MOTYT TMPUBECTH K
HEOOXOJMMOCTH BBEJCHUS JOMOJHUTENBHBIX WM HOBBIX (GyHKIUH. CHCTEMBI
npeIHa3HaYeHBl ISl Pa3HBIX MOJIb30BATENEeH C Pa3IMYHBIMU TOTPEOHOCTIMH, U
no3ToMy HaOOp TpeOoBaHUI OyAET MPEACTaBIATh COO0NM HEKOTOPBIA KOMIIPOMHMCC
MEXTY TpeOOBaHUSIMU MOJIb30BaTEICH CHUCTEMBI.



Ta6Jm11a I - CCpBI/ICBI, COOTHCCCHHBIC C TOYKAMU 3PpCHUA

KJIMEHT NMOKynareJib MOCTOSIHHBIH TOBap MOCTABIIUK npojasen aIMHHHCTPATOP
MoKynarteJb

ITpoBepka 3aHeceHHEe B Iomyuenue IIpuem ToBapa 3anecenne B 0asy| IIponaxa Joctyn k 0asel

HaJIM4Us TOBapa CIIICOK  MOCTOSIHHBIX|CKUIKU naHHBIX (Ha3BaHUE, aJIpec,/ToBapa MaHHBIX
KIINEHTOB TeneoH U T.11.)

IToxymka ToBapa Iomyuenue 3aHeceHne B 0a3zy IOaHHBIX ITeuats ueka ITposepka
mHpOpManuio O HOBBIX|(IAaHHBIE O IIOCTaBIIMKE, KOJI-BE, CTaTUCTUKH
[OCTYTIIEHUSAX MecTe XpaHeHHs U.11.)

ITonyuyenue yeka Hasznauyenue uenst Hoctyn K Ilepeonpenenenu

KaTaory € LICHbI
3aka3 ToBapa [TepeomnpeneneHue meHb IIposepka Odopmnenune

HaJIN4YUA TOBapa

3aKa3a IMOCTaBIMUKY

3aHecenne
[OKymaTenass u CYMMBI
[TOKYIIKK B 0a3y JaHHBIX

«IToxymnaempbIit»
«HETTOKYTIaeMEIiD» TOBap

HJIn|

Odopmnenue
3aKa3a MoKynaTelnto

Ileuarts 3aka3a




2. IIposepka na nenpomusopeuusocms. Crnenudukanus TpeOOBaHUN HE
JOJKHA COZCPKaTh MPOTUBOPEUUA. DTO O3HAYAET, YTO B TPEOOBAHUIX HE AOJKHO
ObITh TPOTHUBOPEYALIUX JPYr APYTY OrpaHUYEHUN WM PA3IUYHBIX ONUCAHUN
OJTHOM M TOM K€ CUCTEeMHOUN (YyHKIIUH.

3. Ilposepxa na noanomy. Chneuudukarus TpeOOBaHUN JIOHKHA
cojepxaTh TpeOOBaHMs, KOTOpbIE OINPEAEISIOT BCE CHUCTEMHBbIE (QYHKIUU U
OTpaHUYEeHUs], HAJIaraeMble Ha CUCTEMY.

4. Ilposepka Hna evinonnumocms. Ha oCHOBe 3HaHMS CYIIECTBYIOLIUX
TEXHOJIOTHIA TpeOOBAaHMS IOJDKHBI OBITh TIPOBEPEHBI HAa BO3MOXKHOCTH WX
pEaIbHOTO  BBITIOJIHEHUS.  371eChb  TAaKXKE  MPOBEPSIIOTCS  BO3MOKHOCTHU
¢dbuHaHCHpOBaHUS U rpaPuK pa3pabOTKH CUCTEMBI.

CymecTByeT psJ METOJOB aTTeCTallii TpeOOBaHUMN, KOTOPBIE MOYKHO
WCIIOJIP30BAaTh COBMECTHO WJIM KAKIBIN B OT/IEIHHOCTH.

1. Ob630p mpebosanuii. TpeOoBaHUS CHUCTEMHO  aHAIU3UPYIOTCS
pEIeH3eHTaMH.
2. [IpororunupoBarne. Ha 3TOM  9STame  MOPOTOTHN  CUCTEMBI

JEMOHCTPHUPYETCS] KOHEYHBIM TOJh30BaTeNsIM U 3aka3uuky. OHH MOTyT
OKCIIEPUMEHTHUPOBATH C 3TUM MPOTOTUIIOM, UTOOBI YOSAUTHCS, YTO OH OTBEUYALT MX
MOTPEOHOCTSIM.

3. I'enepayus mecmosvix cyenapues. B upaeane TpeOOBaHUS ITOJDKHBI
OBITh TAKUMH, YTOOBI UX PEATH3AINI0 MOXKHO OBLJIO MPOTECTUPOBATH. ECiu TeCTh
Ui TpeOOBaHU pa3pabaThIBAIOTCS KaK 4acTh MPOIecca aTTeCTalllH, TO YacTO 3TO
M03BOJISIET OOHAPYKUTH MPOOsIeMbl B crienudukanuu. Eciau Takue TeCThl CII0KHO
WA HEBO3MOXKHO pa3paboTaTh, TO OOBIYHO 3TO O3HAYAET, YTO TPEOOBAHUS TPYIHO
BBITIOJTHUTH U TTOATOMY HEOOXOIUMO WX TIEPECMOTPETh.

4. Aemomamuzuposannvitl  anaiuz — Henpomugopeuusocmu.  Ecau
TpeOOBaHUS TPEJCTABJICHBI B BUJIEC CTPYKTYPHBIX WM (DOPMATBHBIX CHUCTEMHBIX
MoJieJie, MOXHO HCIoNib30BaTh uHCTpyMeHTanbHble CASE-cpenctBa mns
NIPOBEPKU HEMPOTHBOPEUUBOCTH Mojeneh. [[Jis aBTOMaTH3MpPOBAaHHOW IMPOBEPKU
HEMPOTUBOPEYNBOCTH HEOOXOAMMO MOCTPOUTH 0a3y JaHHBIX TPEOOBAaHUU M 3aTeM
NPOBEpPUTH Bce TpeOOBaHWs B JToi 0a3e MaHHBIX. AHaAIM3aTop TpeOOBaHMIA
TOTOBHUT OTYET 000 BCEX OOHAPYKCHHBIX MMPOTUBOPEUHSX.

IHonb30BaTe/IbCKHE M CHCTEMHBbIE TPeOOBAHUA

Ha ocHOBaHMM TDOJIy4EHHBIX MOJENEH CTPOATCA  IOJIb30BATEIILCKUE
TpeOOBaHuUs, T.. KaK ObLIO CKAa3aHO B Hayajle ONMCAaHHE HA €CTECTBEHHOM S3bIKE
(YHKIIMH, BHITIOTHAEMBIX CUCTEMOM, U OTPAaHUYEHUMN, HAKJIAIbIBAEMBIX HA HEE.

[Tonb3oBarenbckue TPeOOBAaHUSA AOKHBI OMMCHIBATH BHEIIHEE IOBEICHUE
CHUCTEMBI, OCHOBHbIE€ (YHKIIMM M CEpPBUCHI NPEIOCTaBISEMbIE CHCTEMOM, €&
He(yHKIMOHAJIbHBIE CBOMCTBA. HEOOX0AMMO BBIEIUTH ONMOPHBIE TOUKU 3pEHUS U
CrpynnupoBaTb TpeOOBaHMsI B COOTBETCTBUM ¢ HHUMH. [lonb3oBaTenbckue
TpeOOBaHUS MOXHO O(QOPMUTH KaK IPOCTbIM NEPEUUCICHUEM, TaK U HCIOJIb3Ys
HOTALMI0 BAPUAHTOB UCIIOJIb30BAHMUS.

Jlanee cocTaBisIOTCS CUCTEMHbIE TpeOoBaHUsA. OHU BKJIIOYAT B ce0sl:



1.TpeboBanust K apXuTEeKType cucTembl. Hampumep, yucio v pasmenieHue
XPaHUJIUIL U CEPBEPOB MPUIIOKEHHI.

2.TpeboBanust K mapameTpam obOopynoBanus. Hampumep, uyacroTa
IIPOLIECCOPOB CEPBEPOB U KIMEHTOB, 00BbEM XpaHWIMIL, pa3Mep OMNEepaTUBHOU U
BU/JICO MaMSITH, IPOIMYCKHAsl CIOCOOHOCTh KaHaJla U T.JI.

3.TpeboBanusi Kk mapamerpaM cuctembl. Hampumep, Bpems OTKJIMKa Ha
NEUCTBUE TOJb30BATENsl, MaKCUMalbHBIM pasMmep mepenaBaeMoro (aiiia,
MaKCHUMaJbHasi CKOPOCTh Mepeaun JaHHBIX, MAKCUMAIbHOE YHCIIO OJHOBPEMEHHO
paboTamuX NoJb30BaTeNeH 1 T.1I.

4. TpeOoBaHUs K IPOrpaMMHOMY UHTep(deiicy.

5.TpeboBanmsi K CTpyKType cuctembl. Hampumep, MacmrabupyemocTsb,
pacnpeaenéHHOCTb, MOIYJIbHOCTh, OTKPBITOCTb.

® MacIITaOMPyeMOCTh — BO3MOXXHOCTh PpAcCIpOCTPAHEHUS CHUCTEMBbI Ha
0O0JIBIIOE KOJMYECTBO MAIIMH, HE MPHUBOASIAs K MoTepe paboTOCIOCOOHOCTU U
3G (HEKTUBHOCTH, TIPU ATOM CIHOCOOHOCTH CHCTEMBI HapallMBaTh CBOIO MOIIHOCTH
JOJKHA OTPEIENSIThCS TOJBKO MOIIHOCTBIO COOTBETCTBYIOIIETO amnmapaTHOro
obecrieueHus.

® pacIpeIeIeHHOCTh - CHUCTEMa JIOJDKHA TMOAJAEPKUBATh paclpeieEHHOe
XpaHECHUE TaHHBIX.

® MOJIyJIbHOCTh - CHCT€Ma JOJDKHA COCTOSITh W3 OTACIBHBIX MOJIYJEH,
MHTETPUPOBAHHBIX MEXKIY COOOM.

® OTKPBITOCTH - HAJIMYUE OTKPBITHIX UHTEP(HENCOB JIs1 BO3MOKHOM 1OpaOOTKH
Y MHTErpaluu ¢ APYyTrUMHU CUCTEMaMHU.

6. TpeboBaHMS MO B3aWMOJCHCTBUIO W HHTETPAIMU C APYTHMH CHCTEMAaMH.
Hampumep, ucnonb3oBanue oOmmieli 0a3bl JaHHBIX, BO3MOXKHOCTH TOJYYEHUS
JAHHBIX U3 0a3 TAHHBIX OMPEAEIEHHBIX CUCTEM U T.J.

4. IHopsaok BHINOJTHEHUS PadOTHI
1. N3yunTts npenyaraeMplii TEOPETUIECKUM MaTEPHA.
2. [TocTpouThk ONOpHBIE TOYKU 3peHUs Ha ocHOBaHUU MeTtoga VORD ns

dbopMupoBaHUs W aHanM3a TpeOOBaHWUU. Pe3ynbTaToM MOKHBI SIBUTHCS J[BE
JIUarpaMMbl: AHarpaMMa HACHTH(UKAIMKA TOYEK 3PEHUS M Juarpamma UepapXxuu
TOUYEK 3pEHUSI.

3. CoctaBuTh  MH(OPMALMOHHYIO  MOJETh  OyayIIed  CHUCTEMBI,
BKJTIOUAIOIIYIO B C€0sl ONMMCaHNEe OCHOBHBIX OOBEKTOB CHCTEMBI M B3aUMOCHCTBHS
Mexay HUMHU. Ha ocHOBaHWMH moy4eHHON WH(POPMAIMOHHONW MOJICTH M THarpaMM
uAcHTUGUKAIIMKM  TOYEK 3PEHHs, JuarpaMMa HepapXud TOYEK  3pEHUs
chopmMupoBaTh TPeOOBAHUS TOJIBL30BATENSI U CUCTEMHBIE TPEOOBaHUS.

4. [TpoBectu artecranuio TpeOOBaHMI, yKa3aTh KaKHe THUIIBI IMPOBEPOK
BbIOpaH.
5. Ha ocnoBanumu omnucanusi cucrtembl (J1abopatopHast pabota),

WH()OPMAITMOHHOW MOJIENH, TIOJh30BATEILCKUX ¥ CHUCTEMHBIX TpeOOBaHUU
COCTaBHTh TEXHUYECKOE 3aJaHHE Ha CO3JaHuEe MPOrpamMMHOro obecrieueHus. T3
JIOJKHO COAEP aTh OCHOBHBIE paszaeinsl, onucanubie B [[OCT 34.602-89



6. [TocTpouTs OTYET, BKIIFOUAIOIINI BCE TOJYYCHHBIC YPOBHHU MOJICIIH,
onucaHue (PYHKIIMOHAJIBHBIX OJIOKOB, MOTOKOB JIaHHBIX, XPAHWJIUI W BHEITHHX
00BEKTOB.

5. Conepxanue oTyera

B otuere cnenyer ykaszaTh:

1. [{enb paboThI

2. Beenenue

3. [IporpammHo-annapaTHbie CpEICTBa, UCITIOJIB3yEeMbIC npu
BBITIOJTHCHUH PAOOTHI.

4. OcHOBHast 4acTh (OMHCAaHUE caMOi PabOTHI), BHIIOJHEHHAS! COTJIACHO
TpeOOBAHMAM K PE3yJIbTaTaM BBIMOJTHEHUS 1ab0paTOpHOM paboThI (11.2).

5. 3akitoueHue (BbIBOIbI)

6. Cnucok UCII0JIb3YEMOM JIUTEPATyPbl



JlabopaTopHbie paboTbl N2N23-4
MeToauka (pyHKLMOHANILHOIO MOAE/IMPOBaHUS

1. Heab padorsr:
Nzyunts Metononorun pynkunoHansaoro moaenuposanus IDEFO u IDEF3.

2. MeToanuyecKkue yKazaHus

JlabopaTopHass paboTa HampaBjieHa Ha O3HAKOMIICHHE C METOJUKaMHU
dbyukiuonaiasHoro mojaenupoBanuss IDEFO u IDEF3, monyueHue HaBBIKOB IO
MPUMEHEHUIO JAHHBIX METOAOJIOTUHN JJIA MOCTPOEHUsT (DYHKIIMOHABHBIX MOJeNen
Ha OCHOBaHUM TpeOOBaHUM K MH(POPMAIITMOHHOM cUCTEME.

Temamuka 1ab6opamopHulx pabom Moxcem GblOUPAMbCsl U3 NPEON0NHCEHHbIX
mem (npunodiceHue A, Homep membl COOMEEemMcmeyem NOCIeOHUM 08YM yugdpam
3auemxu), coenadams ¢ memamukxou BKP, no obs3amenbHO c02naco8vléamvcs ¢
npenooagameiem.

TpeboBanus Kk pe3ynbraTaM BINOJIHEHHS Ja00PATOPHOI pabOTHI:

e MOJICNIb JOJKHA OTPaXKaTh BECh yYKA3aHHBIM B OMHCAHWH (DYHKIIMOHAJ, a
TaKke 4YETKO OTpa)xaTh CYHIECTBYIOIINE MTOTOKU JIAHHBIX U OMUCHIBAThH MPABUIIA X
JBHKCHUS

o HAJIMYME B MOJEIIA HE MEHEE TPEX YPOBHEW;

e HE MEHee JIBYX ypoBHeH nekommno3uiiuu B crangapre IDEFO (koHTekcTHas
nuarpamma + auarpammsl AQ);

« Ha uarpamme 1-ro ypoBHs (A0) He MeHee 4-X GYHKIIMOHAIBHBIX OJIOKOB;

e HA JMarpamMme 2-ro M Jajgee YpPOBHSAX JOJDKHA OBITh JEKOMITO3ULIUS B
craunapre IDEF3, na kaxmoit amarpamme He MeHee 2-X (DyHKUIHMOHAJIBHBIX
OJIOKOB.

3. Teoperuueckue cBeeHHUs
IDEF(0. OcuoBubie nousatusa IDEF(

IDEFO (Integrated Definition Function Modeling) - Metogonorus
dbyHKIIMOHATBLHOTO MojenupoBanusa. B ocHoBe IDEF(0 wmeTtomonorum mexuT
NMoHsATHE OJI0Ka, KOTOPBIM OTOOpa)kaeT HEKOTOopyro Ou3zHec-QyHKIMI. YeTwipe
CTOPOHBI OJIOKA MMEIOT pa3HyIO POJib: JieBasi CTOPOHA MMEET 3HaueHue "Bxoja',
npaBasi - "BbIxo/1a", BepxHss - "ynpaBiaeHus", HWKHS - "MexaHnu3ma" (puc. 1).

Bzaumoneiicteue mexny pynkuusimu B IDEFO npencrasnsieTcs B BUjie ayru,
KOTOpasi 0TOOpa)»aeT MOTOK JaHHBIX MM MaTEpUaoB, MOCTYMAIOUIMNA C BbIXOJA
OJIHOM (YHKIIMM Ha BXOA Jpyroi. B 3aBucMMOCTH OT TOrO, ¢ KakoWl CTOPOHOMU
0JI0Ka CBSI3aH IIOTOK, €r0 Ha3bIBAIOT COOTBETCTBEHHO '"BXOAHBIM', "BBIXOJIHBIM'",
"yopasisiromum" .
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Puc. 1. ®ynkunoHanbHbIi 070K

IIpunumnel mogeanposanus B IDEF0

B IDEF0 peanu3oBanbl Tpu 0a30BbIX MPUHIIMIIA MOJAECTUPOBAHUS IPOLIECCOB:

® MPUHIUI (PYHKIIMOHATBHON JEKOMITO3ULINY;

® [IPUHLNI OrPAaHUYEHUS CIO0KHOCTH;

® [IPUHLNIN KOHTEKCTA.

Ipunyun @ynkyuonanvHou Oexomnozuyuy TPEACTABISLET €000 Ccrmocod
MOJIEJIMPOBAHUS TUTIOBOW CHUTYAIlMH, KOTJa Jr000e neicTBue, onepanus, GyHKIus
MOTYT OBITh pPa30UTHI (IEKOMIO3WPOBAHBI) Ha OOJEe MPOCThIE JIEHCTBHS,
onepanuy, GyHKuuu. pyrumu cioBamu, cioxHast Ou3Hec-QyHKIUS MOXKET OBbITh
NpeJCTaBiIeHa B BUJE COBOKYIHOCTH 3JeMeHTapHbIX (yHkumid. [Ipeacrasisis
bynkun rpadguyuecku, B Buae 0JIOKOB, MOXKHO Kak Obl 3arJISIHYTh BHYTpPb OJIOKa U
JETaNIbHO PACCMOTPETh €€ CTPYKTYPY U cocTaB (puc. 2).

Ipunyun oepanuvenuss cnoxcnocmu. Ilpu padore ¢ IDEF0 muarpammamu
CYILIECTBEHHBIM SIBJISIETCS] YCIIOBUE UX pa3z0OpUMBOCTH U yaoOounTaemoctu. CyTh
MPUHIMIIA OTPAHUYEHUSI CII0KHOCTU COCTOMT B TOM, YTO KOJIMYECTBO OJOKOB Ha
quarpaMMe JOJDKHO OBbITh HE MeEHee JByX M He Oonee miectu. llpakTuka
MOKAa3bIBACT, YTO COOJIOZICHUE HSTOr0 TMPUHIUIIA MPUBOAUT K TOMY, YTO
(GyHKIIMOHAIbHBIE Tpolecchl, npeactaBieHnble B Buae IDEF0 monenu, xoporio
CTPYKTYPHUPOBaHbI, HOHATHBI U JIETKO MOAIAOTCS aHAIHU3Y.

Ipunyun xommexcmuou ouacpammsl. MonenupoBaHue JEI0BOTrO Ipoiiecca
HAYMHAETCS C IIOCTPOEHUs KOHTEKCTHOW JuarpamMmbl. Ha 3toi numarpamme
oToOpaxaeTcsi TOJbKO OJIWH OJIOK - riaBHas Ou3HEC-QYHKIHS MOJAETUPYEeMOn
cucteMbl. Ecau peub HeT 0 MOAENIMPOBAHWU LEIOTO NPEANPUITHS I JAXKe
KpYIHOTO  TOJpa3/iefieHusi, IJiaBHasi Ou3Hec-QyHKIMS HE MOXET ObITh
chopmynupoBaHa Kak, Hampumep, "mpojaBaTh npoaykiuio". ['maBHas OusHec-
(GYHKIUS CUCTEMBI - 3TO "MUCCHA" CUCTEMbI, €€ 3HAYEHHE B OKPYIKAIOIIEM MHUpE.
Henb3s npaBuiibHO copMyIUpOBaTh MIABHYIO (QYHKIMIO MPEANPUSTHS, HE UMeEs
MIPEACTABIICHHS O €r0 CTPATErUH.

[Ipu ompexnenenuu TiaBHOW Ou3Hec-QYHKIMH HEOOXOAMMO BCErJa HUMETh
BBUJY L€JIb MOJEIMPOBAaHUS M TOYKY 3peHHs Ha Mozaenb. OIHO U TO XKe
OPEINPUITHE MOXKET ObITh ONMKUCAHO MO-Pa3HOMY, B 3aBUCMOCTH OT TOT'O, C KaKou
TOYKM 3pEHHS €ro pacCMaTpHUBAIOT: JIUPEKTOpP NPEANpPUATHS M HAJIOTOBOM
WHCIIEKTOP BUIAT OPraHU3alMI0 COBEPIIEHHO MO-Pa3HOMY.



KonTekcTHas nuarpaMMa urpaer eiie 0JiHy poJib B (QYHKIIMOHAIEHOW MOJACIH.

Ona "dukcupyer" rpaHuIlbl MOACIUPYEMON OU3HEC-CUCTEMBI, ONIpPEesas TO, KakK
MoOJIeNIUpyeMasi CHUCTeMa B3auMOJIEUCTBYET CO

CBOMM OKPYXECHHEM. OITO
JOCTUTAETCS 32 CUET OMHCAHUS JYT, COSIUHEHHBIX C OJIOKOM, MPEICTaBIISIONINM
TJIaBHYI0 OM3HEC-(QDYHKITHIO.
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Puc. 2. Jlekomno3urus GpyHKIIMOHATEHOTO OJI0Ka

Ilpumep.

Ha puc.3 u puc.4 npexncraBieH NpuMep MOCTPOCHUSA (PYHKIIMOHAIBHOU
AuarpaMmal, OHI/ICI)IBaIOHleﬁ HU3TOTOBJICHUE HU3ACIIHNA. Puc.3 - KOHTEKCTHas
nuarpamma. Puc. 4 — nepBblil ypoBEHb JEKOMITO3ULINU.
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Puc. 3. KonTekcTHas nuarpamma
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Puc.4. Jluarpamma nepBoro ypoBHsI J€KOMITO3UITUU
IIpumenenune IDEF0

CymecTByeT JBa KIIIOUEBBIX IOXO0Ja K IOCTPOCHUIO (PYHKIIMOHAIBHON
MOJIEJIH: TIOCTPOEHHE “KaK €CTh” U MOCTPOCHHUE “Kak Oyner .

Ilocmpoenue mooenu “rax ecmwp”. OOcneqOBaHHE MPEANPHUATHS SBISETCS
00s3aTeNTbHOM YacCThIO JIOO0T0 MPOEKTa CO3JAaHUSl WIM Pa3BUTHSA KOPHOPATHUBHON
UH(GOPMAIMOHHON CHCTEMBI.

[TocTtpoeHne (QYHKITMOHAIBHOW MOJENH “KaK €CTh TO3BOJISET YETKO
3a(pUKCUpPOBaTh, KaKue JIEJOBBIE MPOIECCHl OCYIIECTBISIOTCS HAa MPEANPHUITHH,
Kakue MH(OPMALMOHHBIE OOBEKTHI MCIOJNb3YIOTCS IPU BBIIOJHEHUM JEJIOBBIX
IPOLECCOB M OTAEIbHBIX onepauuid. @OyHKIMOHAIbHAs MOJAEIb “‘Kak €cTh’
SBIIAETCA OTHPABHOM TOYKOM Ui aHaiuu3a MOTPEeOHOCTEH MpenrpUsTHs,
BBISIBJIIEHMSI IpO0OJIeM U "y3KuX" MeCT U pa3pabOTKH MPOEKTAa COBEPLIEHCTBOBAHUS
JIEJIOBBIX IIPOLIECCOB.

Ilocmpoenue mooenu “xax 6yoem”. Co3gaHue U BHEIPEHHUE KOPIIOPATHBHOM
UH(POPMALIMOHHOM CHUCTEMBI MPHUBOJUT K H3MEHEHMIO YCJIOBHM BBIIOJHEHUS
OTZIEJIbHBIX OIEpaluii, CTPYKTYpbl JEJOBbIX MPOLECCOB U MPEANPUATHS B LETOM.
OTO UPUBOAUT K HEOOXOAMMOCTH H3MEHEHHsI CHUCTeMbl OW3HEC-TIPaBHIL,
UCIIONB3YEMBIX Ha MPEANPUATAH, MOAUPHUKAIMHN JOJKHOCTHBIX HHCTPYKLUN
COTpyAHUKOB. DyHKIIMOHATBHAS MOJENh “Kak OylIeT’ MO3BOJIIECT YXKE€ Ha CTaJluu
NpOeKTUpOBaHUA Oynymed HHPOPMALMOHHOW CHCTEMBI  OINpPENETIUTbh 3TU
u3MeHeHus. I[lpuMenenne (QyHKIMOHATBLHOW MOJAENH “Kak OyneT” MO3BOJSET HE
TOJIbKO COKpPaTUTh CPOKM BHEIPEHHUS HHPOPMAILMOHHOM CHCTEMBI, HO TaKXe
CHU3UTh  PUCKHM, CBSI3aHHbIE C  HEBOCIPUUMYMBOCTBIO  IEpPCOHAIA K
MH(POPMALIMOHHBIM TEXHOJIOTUSIM.

IDEF3. Metoa onucanusi npoueccoB IDEF3



Jlnst  ommcaHust JIOTUKW B3aUMOJACHCTBUSA HWH(GOPMAIMOHHBIX TOTOKOB
HauOonee mnoaxomut IDEF3, HaseiBaemas Ttaxke workflow diagramming -
METO/IOJIOTUEN  MOJENMPOBAHUS, HCHOJbB3yIollas rpaduyeckoe  OIuCaHue
MH(OPMAIMOHHBIX MOTOKOB, B3aUMOOTHOUIEHUN MEXIy IpoleccaMu 0O0pabOTKU
uH(popMaUU U OOBEKTOB, SIBISIOLIMXCS YACThIO ATUX MpoUEccoB. /[uarpammbl
Workflow mMoryT ObITh UCHIOJIb30BaHbl B MOJCIIMPOBAHUU OU3HEC-TIPOLIECCOB IS
aHaKM3a 3aBEPIICHHOCTH Tpouenyp o6padotku uHpopmanuu. C HX MOMOIIbIO
MOXHO OIKCHIBaTh CIEHAPUU JEUCTBUU COTPYJHUKOB OpraHU3alMU, HAMPUMEP
MOCIE0BATEIBLHOCT, 00pabOTKM 3aKa3a WM COOBITUS, KOTOpbIE HEOOXOIUMO
00paboTtarth 32 KoHEUHOE BpeMsi. Kaxaplii CrieHapwii COMPOBOXKAACTCSI ONMTUCAHUEM
mporiecca ¥ MOXKeET ObITh MCTIOJIB30BAH IS JOKYMEHTHUPOBAHUS KAk 0N (DYHKITHH.

IDEF3 - 310 MeTOA, HMECIOIIMM OCHOBHOM IIEIBIO JaTh BO3MOXKHOCTH
aHAJUTUKaM OIUCATh CUTYAIlUI0, KOTJIa MPOLECCHI BBIMOJIHSIIOTCS B ONPEICICHHON
MOCJIEIOBATEILHOCTH, @ TaK)Ke ONUCATh OOBEKTHI, YYACTBYIOIME COBMECTHO B
OJIHOM THpoLecce,

Texnuka onucanust Habopa gaHHbIX IDEF3 sBhsercss 4acThio CTPYKTYpPHOTO
aHanmu3a. B omimume OT HEKOTOpbIX MeToAuK onucaHuil mpoieccoB IDEF3 He
OTPaHMYMBACT AHAJIMTUKA YPE3ZMEPHO KECTKUMH PAMKAMH CUHTAKCUCA, YTO MOKET
MIPUBECTH K CO3/IaHUIO HETIOJHBIX WJIM IIPOTUBOPEUYUBBIX MOJEIICH.

IDEF3 moxeT ObITh TakXe HMCIOJIb30BaH KaK METOJ CO3JIaHUs MPOIECCOB.
IDEF3 nomomasier IDEFO u comepuT Bce HeEoOXOAMMOE [JIsi TOCTPOCHUS
MOJeIel, KOTOpble B  JaJIbHEHIIEM MOTYT OBbITh  HKCIOJIb30BAHbl A
MMUTAIMOHHOTO aHAJK3a.

Kaxnas pabora B IDEF3 onmceiBaeT kakoi-11b0 clieHapuii Ou3Hec-mporecca
U MOXET SBIATbCA COCTaBIstolIel npyroid padotel. [lockombky creHapuii
OTMHCHIBACT II€JIb W PAaMKHA MOJCIH, BaXXHO, 4YTOOBI pabOThl HWMEHOBAJIWCH
OTIJIArOJbHBIM CYIIECTBUTEIBHBIM, O00O3HAYAIOUIMM MpPOLEcC ACHCTBUS, WIH
dbpazoii, coaeprkalieii Takoe CyIIeCTBUTEIBHOE.

Touka 3peHHss Ha MOJIETb JOHKHA ObITh 3a0KyMeHTHpoBaHa. OOBIYHO 3TO
TOYKA 3pEHUSI YeJIIOBEKa, OTBETCTBEHHOTO 3a paboTy B 1esioM. Taxxke HeoOX0auMO
3aJJ0OKyMEHTHUPOBATH LI€JIb MOJIETHU - T€ BOMPOCHI, HA KOTOPbIE IPU3BaHA OTBETUTH
MOJENb.

Jluacpammel. [Inarpamma siBII€TCS OCHOBHOM enuHuLen onucanus B IDEF3.

Eounuyvr pabomwvr - Unit of Work (UOW). UOW, Takxe Ha3bIBaeMbIe
pabotamu (activity), SIBISIOTCS IIEHTPaTbHBIMU KOMTIOHeHTamMu Mojenu. B IDEF3
paboThl M300paXKaIOTCS MPSAMOYTOJIHPHUKAMH C MPSMBIMU yTIaMUd U UMEIOT UM,
BBIPDAKEHHOE OTIJIAarOJbHBIM  CYIIECTBUTEIBHBIM, O00O03HAYAIOIINM  TIPOIIECC
JEMCTBUS, OIMHOYHBIM WM B cOcTaBe (Ppasbl, U HOMEp (MAEHTU(DUKATODP); IPYroe
UMs CYIIECTBUTEILHOE B COCTaBE TOU k€ (Ppa3bl OOBIYHO OTOOpakaeT OCHOBHOMU
BBIXOJ1 (pe3ysbTar) paboTsl, HanpuMep, "M3rotoBienue n3aenus".

Cesaszu. CBs3U TMOKa3bIBAIOT B3aMMOOTHOIIEHHUS paboT. Bee cBsasu B IDEF3
OJIHOHAIIPaBJIEHbl W MOTYT OBITh HaMpaBi€Hbl KyAa YTOAHO, HO OOBIYHO
muarpammbl IDEF3 crapatorcst mocTpouth Tak, 4TOoObI CBSI3M ObUIM HAIpPaBJICHBI
ciesa HampaBo. B IDEF3 pasznuuaroT Tpu TUma CTpeoK, U300pakarolux CBS3H,
CTUJIb KOTOPBIX yCTaHaBIMBaeTcs uepe3 meHio Edit/Arrow Style:



o Crapmas (Precedence) - crutomniHasi TUHUS, CBSI3BIBAIOINIAS CAMHUIIBI padoOT
(UOW), Pucyercs cieBa HampaBO Wiu CcBepXy BHHU3. IlokaswiBaer, uTo pabora-
UCTOYHUK JOJDKHA 3aKOHYUTHCS TPEXKIe, YeM paboTa-11eJb HauHEeTCsl.

o Otnomenus (Relational Link) - myHKTHpHAs TUHUS, UCTIOIB3YIOIIASACS IS
n3o0paxkeHust cBsize Mexnay eauHunamu pador (UOW) a Ttakxke Mexay
eIMHULIAMU pa0OT U 00BEKTaMHU CCHIJIOK.

o [Toroku o0bekTOB (Object Flow) - crpenka ¢ AByMsST HaKOHEYHUKAMHU,
MPUMEHSETCS I ONMHUCAHUS TOTO (paKkTa, 9TO OOBEKT MCTIOIB3YETCS B JIBYX WU
Oosee equHUIIAX PabOTHI, HATPUMED, KOT/Ia OOBEKT TMOPOXKIACTCA B OJHOW padboTe
Y UCTIOJIB3YETCS B IPYTOM.

o Crapmiasgs cBsi3b M MOTOK OOBEKTOB. CTapiuas CBSI3b IOKAa3bIBAE€T, YTO
paboTa-UCTOUYHMK 3aKaHUYMBAETCS paHee, 4eM HauumHaeTcs paboTa-uenb. Yacto
pe3yIbTaTOM PAOOTHI-UCTOYHUKA CTAHOBUTCS OOBEKT, HEOOXOIUMBIN JIJIsl 3aITyCcKa
paboTtei-iend. B 3TOM ciydae crpenky, 0003HA4aromyro 0OBEKT, M300pakaroT C
JBOMHBIM HAKOHEUYHUKOM. MIMS CTpenKu MOJDKHO SICHO WACHTU(UIIMPOBATH
otoOpaxaemblii 00beKT. [I0TOK 0OBEKTOB UMEET Ty K€ CEMAHTHKY, YTO U CTapIas
CTperKa.

llepexpecmku (Junction). OkoHYaHUE OJHOM PaOOTBI MOXET CIYXKUTh
CUTHAJIOM K Hadaly HECKOJIbKMX paboT, WK K€ oJHa paboTa JUIsi CBOETO 3aIrycKa
MOJKET 0XHUJIaTh OKOHUAHUSI HECKOIBKUX paboT. [lepekpecTku UCIoNb3yoTCs IS
OTOOpaXECHHsI JIOTUKH B3aUMOJCUCTBUSI CTPEJIOK MPHU CIHUSHUHM W Pa3BETBICHUU
WIN JIJIs1 OTOOpaKeHUsI MHOXKECTBA COOBITUN, KOTOPhIE MOTYT WJIM JOJIKHBI OBITH
3aBEpUICHBI MEpe]l HayaJloM Cleayromed padboTel. Pa3znnuaiorT mepexkpecTku ass
cmusaus  (Fan-in - Junction) wu paserBnenust (Fan-out Junction) cTpemnoxk.
[lepexkpecTok HE MOXKET HCIOJIB30BATHCSI OJHOBPEMEHHO IS CIUSHUS W IS
pa3zBeTBieHHUS. J[J11 BHECEHHUS TMEPEKpPECTKAa CIY)XKUT KHONMKA B TAJUTPE
WHCTPYMEHTOB - J00aBUTh B JauUarpaMMmy IMepekpecTok Junction. B gumamore
Junction Type Editor HeoOxoaumo ykazaTh THI nepekpecTka. CMBICT KaXI0ro
TUTIA TIpUBEJICH B Ta0nmiie 1.

Ta6muna 1 - Turbl epekpecTKoB

CMbICT B ciIy4yae pa3BeTBJICHHS
O003HaUYeHne HaumenoBaHue [(CMbICT B cIydyae CAUSTHUS CTPEIOK

CTpeJIoK
Asynchronous |[Bce mpemmiecTByromue mporeccsl ToKHBIBce cleayomnme MIPOLIECCHI
AND OBITH 3aBEPIICHBI TOJIKHBI OBITH 3aITyIIEHBI
Synchronous Bce MIPEIIECTBYIOIHE mporeccrBce CIIEYIOIITHE TIPOIIECCHI
AND 3aBepIIeHBl OJHOBPEMEHHO 3anyckaroTcsi OAHOBPEMEHHO

OxWH W HECKOJIBKO CIETYFONTNX
Asynchronous [OgmH WIH HECKOIBKO MPEAIIECTBYIOIINX|

MPOIIECCOB JIOJDKHBI OBITD
OR [POLIECCOB JIOJDKHEI OBITH 3aBEPIICHBI

BamyeHs

OIVH WIN HECKOJBKO CJIEIYIOIIHNX
OnuH WIM HECKOJBKO IPEIIECTBYIOMINX
Synchronous OR [IPOLIECCOB 3aITyCKar0TCs
[POLIECCOB 3aBEPIICHBI OJHOBPEMEHHO

0THOBPEMEHHO
XOR (Exclusive|Tonbko onmuH npeamectByromuii mporecc{Tompko OOVH CcJe Ly IOUIHiA
OR) 3aBepiicH [TPOLIECC 3aI1yCKACTCsI




B ormimmune ot IDEFO B IDEF3 cTpenku MOryT ciauBaTbCs U pa3BETBISATHCA
TOJIBKO YEPE3 MEPEKPECTKH.

Jexomnozuyuss pabom. B 1DEF3 aekoMmno3uiids UCIHOIb3yeTCs IS
neranuzanuu pador. Metononorus IDEF3 mo3Bosiser nekoMno3upoBath padoTy
MHOT'OKpPaTHO, T.€. paboTa MOXET HMMEThb MHOXECTBO JOYEpHHX padoT. ITO
MO3BOJISIET B OJIHOM MOJIENIA OMHUCATh aJbTEPHATHUBHBIE MOTOKU. BO3MOXHOCTH
MHOYKECTBEHHON JIEKOMITO3MIIMU TPEAbSBISET JOMOJHUTEIbHBIE TPeOOBaHUSA K
HyMmepamuu pabot. Tak, HOMEp pabOTHI COCTOMT W3 HOMEpa POJUTEITHCKOU
paboThl, BEpCUU JAEKOMIIO3ULIMU M COOCTBEHHOTO HOMepa paboThl Ha TEKyIIeH
nuarpamme (puc. S).

Homep POJHTEN:CKOH
'ﬁp " paboTer
. — HoMep JeKoMIoSHIpH
ALKEEF— *— Homep paboTer

aaaaaa

Puc. 5. Homep egunuisr padotsr (UOW)

4. Ilopsizok BbINOJHEHUS PA0OTHI

1.13y4nTh TEOPETUYECKUN MATEPHAIL.

2Iloctponth  (QYHKIMOHANIBHYIO MOJETh CHCTEMbI, OINUCAaHHOW B
JlabopaTtopHoit pabote Ne 1 Tak, 4TOOBI OHa OTBEYaNa BCEM MPEIbSBICHHBIM K
cucteMe TpeOOBaHUSIM, MPEACTaBIsIA MOJHBIM (DYHKIIMOHAN CHCTEMBI (KaXKoou
(GYHKIIMM B ONMCAaHUU CHUCTEMBI JJOJKEH COOTBETCTBOBATH MO KpalHEH Mepe oluH
(GYHKIIMOHATBHBIN 0JIOK) U €€ OCHOBHBIC OH3HEC-TIPOIIECCHI:

e ¢ oMotk Merogonoruv IDEFO mocTpouTs KOHTEKCTHYIO AUArpaMMYy;

e ¢ nomotisto Merogosioruu IDEFO noctpouts auarpammy 1-ro ypoBas (A0)
— MOJIEJIb OKPYKEHHS;

e c mnomoinpio Mmetogonoruu IDEF3 nexommosupoBaTh (yHKIHMOHANBHBIE
OJIOKU MOJIENIN OKpY>KeHHs Ha 1-2 ypoBHs BIiIyOb O MOTOKOB, CBSI3U C BHEUTHUMU
CHUCTEMaMU U

®Ha KaXJIOW JuarpaMMme 2-ro YpOBHS JOJDKHO OBITh HE MeHee 4-X
(GYHKIIMOHATBHBIX 0JIOKOB;

®Ha KaXJI0oM JuarpaMMme 3-ro YpOBHS M Jajiee He MeHee 2-X
(GYHKIIMOHAJIBHBIX OJIOKOB.

3. [TocTpouTh OTYET, BKIIOYAOLIMK BCE MOJYYEHHBIE YPOBHU MOJEIIH,
omnucaHue (DyHKIIMOHATBHBIX OJIOKOB, TIOTOKOB JAaHHBIX, XPAHWUJIUII U BHEITHUX
00BEKTOB.

5. Copepxanue oT4era

B otuere cnenyeT ykazarTs:

1. Ilens paboTel

2. BBeneunue

3. IlporpaMmMHo-anmapaTHble CpPEIACTBA, HCIIOIb3yEeMble IIPU BBIMOJIHEHUHU
paboTHI.



4. OcHOBHYIO 4acTh (OmucaHue camoil paboThl), BBIMOJHEHHYIO COTJIACHO
TpeOOBaHUSIM K Pe3yJIbTaTaM BBITIOJIHEHUS JJa00paTopHOi paboTHI (11.2).

5. 3akmroueHue (BbIBOIbI)

6. Crnucok uCnojabp3yeMou JIUTepaTypbl



JlabopaTtopHbie paboTbl N2N25-6

MeTtoanka 06 beKTHO-OPUEHTUPOBAaHHOIO MOAE/IMPOBaHMUS

1. Iean padoThI:
O3HaKOMJICHHE C OCHOBHBIMU 3JIEMEHTAMH ONpPEACJICHUS, MPE/ICTABICHUS,

IMPOCKTUPOBAHUA WM MOIACIHNPOBAHUA HPOIrpaMMHBIX CHUCTEM C IIOMOIIBIO SA3bIKA
UML.

2. MeToanuyeckue yKazaHusl

JlabopaTopHass paboTa HampaBleHa Ha O3HAKOMJIEHUE C OCHOBHBIMHU
AJIEMEHTAMH ONPENEIICHUS], TPEACTABICHUS, TPOCKTUPOBAHUS U MOJEIUPOBAHUSA
MPOrPaMMHBIX CHUCTEM C mnomolblo s3bika UML, nosydeHue HaBBIKOB MO
MPUMEHEHHUIO JTAHHBIX AJIEMEHTOB JJisi MOCTPOCHUSI OOBEKTHO-OPUEHTUPOBAHHBIX
mozeneit UC Ha ocHOBaHWY TPEOOBAHUM.

Temamuka nabopamopHulx pabom Modxcem GblOUPAMbCsL U3 NPEONONHCEHHBIX
mem (npunodiceHue A, Homep membl COOMEEmMcmeyem NOCIeOHUM 08YM yugppam
3auemku), cognaoamsv ¢ memamuxou BKP, no obsazamenvHo coenacoswieamuvcs ¢
npenooasameiem.

TpeboBanus k pe3ynbraTaM BINOJIHEHHS Ja00PATOPHOI pabOTHI:

®MOJIEJIb CHUCTEMBI JIOJDKHA COJEpXkKaTh: JAHarpaMMy BapUaHTOB
WCIIOJb30BaHUsA; JHArpaMMbl B3aWMOJCWUCTBUS JUIS KaKJIOrO0 BapHaHTa
UCIIOJIB30BaHUsA; HArpaMMy KJIACCOB, IO3BOJISIIONIAS PEATU30BATH BECh
onucanHbli pyHkuuonan MC; o0beAMHEHHYIO AMarpaMMy KOMIIOHEHTOB U
pa3MelIeHus

® JJIs1 KJIACCOB YKa3aTh CTEPEOTHIIBI,

®B 3aBUCMMOCTM OT BapuUaHTa 3aJlaHHs JuarpamMma pa3MelieHUs
JIOJDKHA TOKa3blBaTh PACIOJI0KEHUE KOMIIOHEHTOB B PaCHpeleICHHOM
NPUIOKEHUM WM  CBSI3M  MEXAY BCTPOEHHBIM  IIPOLIECCOPOM U
YCTPOWCTBAMH.

3. OOmmue cBegenuns 00 00bekTHOM MoAeaupoBanun UC

CyliecTByeT MHOXECTBO TEXHOJIOTUA M HHCTPYMEHTAIBHBIX CpPEACTB, C
MOMOIIBI0O KOTOPBIX MOXHO PEaIn30BaTh B HEKOTOPOM CMBICIE ONTUMAIIbHBIN
npoekt MC, HaunHas ¢ 3Tana aHanu3a M 3aKaH4YMBas CO3JaHUEM MPOIPAMMHOIO
KOJla CHUCTeMbl. B OOJBIIMHCTBE ClIy4aeB 3TH TEXHOJOTUU MPEABSBISIOT BEChbMa
KEeCTKHe TpeOOBaHUS K TpOLecCy pa3pabOTKM M HUCIOJIb3YEMBIM pecypcam, a
NOMBITKKM TPaHC(HOPMHUPOBATH UX IO KOHKPETHBIE TMPOEKTHI OKAa3bIBAIOTCA
Oe3ycnemnbMd. DTH TexHonoruu mnpeactaBieHsl CASE-cpenctBamu BepxHETO
ypoBHst i CASE-cpeactBamu nosHoro »ku3HeHHoro 1ukia (upper CASE tools
win full life-cycle CASE tools). OnHu He MO3BOISIOT ONTUMHU3UPOBATH
NEATEIbHOCTh Ha YPOBHE OTIEIBHBIX 3JIEMEHTOB NPOEKTAa, W, KaK CIEICTBHE,



MHOTHE pa3pabOTUYMKH TIepenuin Ha Tak Ha3biBaeMble CASE-cpeicTBa HUKHETO
ypoBHs (lower CASE tools). OnHako OHH CTOJIKHYJIMCh C HOBOM MpoOsiieMort —
npoOjeMoil OpraHu3aldyd B3aUMOJICHCTBUS MEXIY Ppa3IMYHBIMA KOMaHIaMH,
peanu3yronMMHU MPOEKT.

YHu(puuupoBaHHBIA SI3bIK 00bEKTHO-OPUEHTHPOBAHHOIO
moaeaupoBanust Unified Modeling Language (UML) siBuiIcs CpeacTBOM
JOCTUKEHUS KOMIIPOMHUCCA MEXAY ATUMH noaxonamu. CymecTByeT JOCTaTOYHOE
KOJINYECTBO MHCTPYMEHTAIBHBIX CPEACTB, NOAAECPKUBAKOIIKNX ¢ noMomplo UML
KU3HEHHBIA UK UHOPMAIIMOHHBIX CHUCTEM, W, OJHOBpeMeHHo, UML sBnsercs
JOCTAaTOYHO THOKUM [IJIi HACTPOMKUA W TOAJMCPKKUA CHEIUPUKH JeATeTbHOCTH
pa3TUYHBIX KOMaH/ pa3paOOTIUKOB.

Coznanne UML nauanoce B oktsa0pe 1994 r., korna [xum Pam6o u ['pagu
byu u3 Rational Software Corporation cranu pabotath HaJ 0ObEAMHEHHEM CBOHMX
Metos0B OMT u Booch. B Hacrosiee Bpemsi KOHCOpuMyM Mojs3oBaTeneit UML
Partners BkitoyaeT B ceOsl IpelCTaBUTENEH TaKUX TIPaHIOB HH(POPMALMOHHBIX
texHoJiorui, kak Rational Software, Microsoft, IBM, Hewlett-Packard, Oracle,
DEC, Unisys, IntelliCorp, Platinum Technology.

UML  npencraBisieT  coOOM  00beKMHO-OpUEHMUPOBAHHBIU  SI3bIK
MOJICJIMPOBaHUS, 00JIaJAIOIINH CIIETYIOIIMMU OCHOBHBIMU XapaKTEPUCTUKAMMU:

®SBISIETCA  S3BIKOM  BHU3YAJIBHOTO  MOJCJIHMPOBAHUS,  KOTOPBIU
obecreunBaeT pa3pabOTKy PENPE3CHTATHBHBIX MOJENEH ISl OpraHu3allud
B3aMMOJICUCTBHUS 3aKa3unka W paspaborunka WC, pa3audHbIX Tpymnmn
paspabotunkoB VC;

® COJICP)KUT MEXaHWU3Mbl PACHIMPCHHUS W CICIUATU3ANNA  0a30BBIX
KOHILIETIUH SI3BIKA.

UML — 5310 cranmaptHas HOTAaUMS BU3YAIBHOTO MOJIEIUPOBAHUS
MPOTPaMMHBIX CHCTEM, IpuHATas KoHcopimymoMm Object Managing Group (OMG)
oceHbt0 1997 1., U Ha CEroAHSAIIHWNA JEHb OHA NOAJCPKUBAETCA MHOTMMH
o0bekTHO-opueHTupoBanHbIMU CASE-npoaykramu.

UML Bkitoyaer BHYTpEHHUN HaOOp CpEACTB MOJAEIMPOBAHHUA, KOTOPHIE
ceiiyac MPUHATHI BO MHOTUX METOJAX M CPEACTBAX MOJCIUPOBAHUS. OTU
KOHIICTIIIMA HEOOXOIUMBI B OOJBIMMHCTBE MPUKIAIHBIX 3a/1ad, XOTS HE KaKas
KOHIICTIIIUSI He0OXoAuMa B KaXJI0W 9acTH Kakmoro npuiokerus. [lonp3oBarensm
SI3bIKA MPEI0CTABIICHBI BO3MOXHOCTH:

®CTPOUTH MOJIEIM Ha OCHOBE CpEICTB AJlipa, 0€3 HCIOJIb30BaAHUS
MEXaHU3MOB PACHIMPEHUS 17151 OOJBIITMHCTBA TUMIOBBIX MPUIIOKEHUM;

® 100aBJIATh MpPU HEOOXOJUMOCTH HOBBIE B3JEMEHTHI M YCIIOBHBIE
0003HAUCHUS, €CIM OHM HE BXOJIT B SAPO, WIM CIENUATU3UPOBATH
KOMITOHEHTBI, CHCTEMY YCJIOBHBIX 0003HAaUCHUN (HOTAIMIO) U OTPAHUYCHUS
JUTSI KOHKPETHBIX TTPEIMETHBIX 00JIacTeH.

31k UML



Auarpamma
BAPHAHTOR
WCNONB30BAHKUA

[ J

Aunarpamma Auarpamma
KNACCOE COCTOAHMA

Auarpamma HurerpupoBannasn Ouarpamma
DEATENEHOCTH uoAenb CNOMKHOM nocnegoeartefe-
CHCTEMbI HOCTEN
Ouarpamma Huarpamma Auarpamma

KOONepauu KOMNOHEHTOE PasBEpPTEIBAHKA

Puc. 1. nTerpupoBanHas MO/ieJib CJI0KHOM CUCTEMBI B HOTaluH sizbika UML

Crangapr UML npemmaraer  ciuenyromuii  Habop — auarpamm  Jjist
MOJICJIUPOBAHUSL:

e TuarpaMMbl BapUAaHTOB MCIOJIb30BaHMS (use case diagrams) — is
MOJICIMPOBAHUSI OM3HEC-TIPOIIECCOB OpPTaHM3aIMiu W TPEeOOBaHMIA K CO3/IaBaeMON
CHUCTEME);

e quarpaMMbl KiaccoB (class diagrams) — s MOAETUPOBAHUS CTATUYECKOU
CTPYKTYPBI KJIACCOB CHCTEMBI U CBSI3€H MEXKTy HUMU;

e TuarpamMMebl oBesieHus cucteMsl (behavior diagrams):

o JTuarpaMMbl B3aumoeictBus (interaction diagrams):

. JarpaMMBbl TTOCJIeI0BaTENbHOCTH (sequence diagrams) u

. KoorepaTtuBHbie auarpammbl (collaboration diagrams) — st
MOJICIMPOBAHUS TIpoliecca OOMEHa COOOIIEHUSIMU MEXKIY 00bEKTaMU;

¢ auarpaMMmbl coctosiHul (statechart diagrams) — 11 MOJeIUPOBaHUS
NOBe/IeHNs OOBEKTOB CHUCTEMBI MPH TMEPEXO0J€ U3 OJHOTO COCTOSIHUSI B IPYTOE;

o JarpaMMbl nestenpbHOCcTeM  (activity  diagrams) — s

MOJICIUPOBAHUSI TIOBEJCHHMS CHCTEMBl B paMKaxX pa3JHYHBIX BapHUAHTOB
WCITIOJIH30BAHUS, UM MOJICTUPOBAHMUSI IEITEITLHOCTEN;
e TuarpamMMsbl peanm3anuu (implementation diagrams):

o auarpaMMbl  KOMIIOHEHTOB  (component  diagrams) —  ms
MOJICTTUPOBAHUS HePAPXUU KOMIIOHEHTOB (ITOICHCTEM ) CHCTEMBI,
o nuarpamMmbl  pasBepTbiBaHus  (deployment diagrams) — s

MOJIETTUPOBaHUS (PUZNUECKON apXUTEKTYPbl CHCTEMBI.

/lnarpaMMbl BADHAHTOB MCIIO0JIb30BAHUS

[lonsiTue BapuaHTa WHCMOJB30BaHMsS (use case) BrepBble BBen MBap
SAxoOCOH W mpujgan emMy Takylo 3HAa4YUMOCTh, YTO B HACTOAIIEE BpEMs
BAPUAHT MCIOJIb30BAHUSI MPEBPATHIICSI B OCHOBHOW 3JIEMEHT pa3padOTKu U
IJIAHUPOBAHUS ITPOEKTA.



Bapuant wucmonb3oBaHMs — TpEACTaBIsieT COOOW  MOCIEIOBAaTEIbHOCTh
JNeUCTBUN (TpaH3aKIMii), BBHIMIOJIHAEMBIX CHCTEMOH B OTBET Ha COOBITHE,
UHULMAPYEMOE HEKOTOPbIM BHEIIHUM OOBEKTOM (JIEUCTBYIOIIUM  JIUIIOM).
BapuaHT wuWcnonp30BaHUsS ~ ONMCHIBAET TUIHYHOE  B3aUMOJACHCTBHE MEXKIY
MOJIb30BATEJIEM M CUCTEMOW. B mpocreilliem ciaydae BapHaHT MCIIOJIb30BaHUSA
onpeJensieTcss B mpolecce 00Cy ASHUs C MOJIb30BaTeneM TeX (QyHKIHM, KOTopbie
oH xoten Obl peanu3oBaTh. Ha si3pike UML BapuaHT ucnosib30BaHUsI H300paxaror
CJIETYIOIM 00pa3oM:

B-’EIPHEIHT HCNONbB2Z0EaHKWA

Puc.2. BapuaHT ncnosib30BaHUs

JletictByroniee Juio (actor) — 3TO poJib, KOTOPYIO MOJIb30BATENb UTPAET MO
OTHOIIIEHUIO K cUcCTeMe. JeHCTByIommMe Tuia MPeACcTaBIsIIOT co00i poiu, a He
KOHKPETHBIX JIIOJICM WIM HauMeHoBaHus pabor. HecmoTps Ha TO, 4YTO Ha
quarpaMMax — BapWAaHTOB  HMCIOJIB30BAaHUS OHU  HM300pa)xaroTcs B BHJC
CTHUJIM30BAaHHBIX YEJOBEYECKUX (UTYPOK, ACHCTBYIOIIEE JHII0 MOXET TaKKe
ObITh BHEIIHEW CHUCTEMOU, KOTOpOHW HeoOXoamma HeKoTopas uHdOpMaius oT
JaHHOU cucTteMbl. [loka3piBaTh Ha TUarpaMMe JAEMCTBYIOIIMX JIULL CIEAYET TOJIBKO
B TOM CcCly4yae, KOrja UM JACHCTBUTEIBHO HEOOXOIUMBI HEKOTOPHIC BapHAHTHI
ucnonp3oBanus. Ha sa3pike UML geicTByromme nuvia mpeacTaBisIlOT B BHUIE

buryp:

Puc.3. JleiicTByromiee nuiio (akTep)
JleHicTByrOME JMLA JAEJATCS HAa TPU OCHOBHBIX THIIA:
® [10J1b30BaTENH;
® CHICTEMBI;
® [pyTUE CUCTEMBI, B3aUMOJICHCTBYIOIINE C JAHHOW;
® BpeMs.
Bpemsi cTaHOBUTCS NEWCTBYIOLIMM JIMIIOM, €CIM OT HEro 3aBUCUT 3aIlyCK
KaKuX-JIM0O COOBITUI B CUCTEME.

CBsi3u MeX1y BapHMAHTAMH HCHOJIb30BAHHUS M JAeHCTBYIOIIHUMHU
JULIAMH
B sa3sike UML Ha  guarpaMmax  BapuMaHTOB  MCIOJIb30BAHUS
TIOJIZICP)KUBACTCSI HECKOJIBKO THIIOB CBSI3€M MEXIy JJIEMEHTaMU JIUarpaMMBbl.
DTO CBS3M KOMMYHHUKaIMU (communication), BkiIroueHus (include), pacimupenus
(extend) u 06001eHus (generalization).



CBsi3b KOMMYHUKAIIUU — 3TO CBSI3b MEXKAY BapUaHTOM HCMOJb30BaHUS U
neuctByromuM JunoM. Ha s3pike UML CBA3M KOMMYHHKAIIMU TMOKA3bIBAKOT C
MTOMOIIIBIO OJTHOHAIIPABJICHHON accolaluy (CIJIOMIHON JTUHUHN).

OdoprunTe kpeguT
1 " ANA KivenTa badka

Komeur Bauka
Puc.4. IIpumep cBA3M KOMMYHUKAIIUH

CBsi3p BKIIIOYEHHUS] MPUMEHSETCS B T€X CHUTyalUsX, KOTJla MMEETCS KaKou-
1100 QparMeHT MOBEIEHUsI CUCTEMbI, KOTOPBIN MOBTOpsIETCS O0jiee YeM B OJTHOM
BapHaHTE HCMONb30BaHus. C TMOMOIIBI0O TAaKMX CBS3€H OOBIYHO MOJEIUPYIOT
MHOTOKPAaTHO HCIOJNb3yeMYI0 (YHKIIMOHAJIBHOCTb.

CBa3p  pacmIMpeHus MPUMEHSETCS IpH  OMHMCAHUM  W3MEHEHHH B
HOPMaJIbHOM TIOBEJEHMHM cHCTeMbl. OHa MO3BOJSET BApPHAHTY HCIOJIb30BAHUSA
TOJIBKO TPH HEOOXOJMMOCTH HCHOJb30BaTh (DYHKIIMOHAIBHBIE BO3MOYKHOCTH

JPYToro.

<<gxtend=>

- - -
T pp—— CHATE AeHBIMA
CO Cc4yeTa
S
-
™

=<include>>

BbINONHUTL
yCKOpeHHoe
CHATHE AeHer

AyTeHTubHuMpoBaTh
KNWEHTE

Puc.5. Ilpumep cBsI3U BKIIOYEHUS U PACILIUPEHUS

C nomouiplo CBsI3M 00OOIIEHUS TOKAa3bIBalOT, YTO y HECKOJbKUX
JEHCTBYIOIINX JIUI] UMEIOTCS OOIINE YESPTHI.

CRysawn %

CnysawmA | CnyxawmA BpemeHHLIA ]
€ NoYacoBoW Ha oKknage cny#alMa
onnaron

Puc.6. [Ipumep cBsizu 06001IeHNS

JAuarpammsbl B3auMoaeicTBus (interaction diagrams)

JluarpamMmbl B3aumoiecTBUs (interaction diagrams) ONMUCHIBAIOT MOBECHUE
B3aMMOJICHCTBYIOUX  Trpynn  oObekToB. Kak  mpaBmimo, — amarpamma
B3aMMOJICHCTBHSI OXBAThIBACT IOBEJCHHE OOBEKTOB B pPaMKaxX TOJIBKO OIHOTO

3



BapuaHTa WCIONb30BaHWsA. Ha Takoil amarpamme otoOpaxkaeTcsi psig OOBEKTOB
U T€ COOOIIEHHUS, KOTOPHIMU OHH OOMEHHUBAIOTCS MEXTYy COOOM.

Coobwenue (message) — d5TO CPEACTBO, C TIOMOIIBIO KOTOPOTO OOBEKT-
OTIPABUTEINIb 3aMpPAIIUBAECT y OOBEKTa MOJydaTelsi BHIIOJHEHHUE OJHOM U3 €ro
oIepanum.

HUnpopmayuonnoe  (informative)  coodbwenue —  3TO  COOOIICHHE,
cHaOarolee 00bEeKT-MOoTydaTesb HEKOTOPO nHpopmalueit 111 OOHOBJICHHS €ro
COCTOSIHHSI.

Coobwenue-3anpoc (interrogative) — 5TO COOOIIEHUE, 3aIMpaIINBAIOIICEe
BbIIauy HEKOTOpoi nHpopmamuu 06 00beKTe-moTyyaTee.
Hmnepamusnoe  (imperative) coobweHue  —  ITO coo011eHue,

3ampaniuBarIIee y 00bEKTa-0IydaTeN sl BBIMOTHEHNE HEKOTOPBIX JEHCTBUN.

CymecTByeT J1Ba BHJA JIWarpaMM  B3aWMOJICHCTBHS:  JTHArpaMMBI
nocjea0BaTeIbHOCTH (sequence diagrams) ¥ KOOINEpPAaTHBHBIE JAHArpaMMBbI
(collaboration diagrams).

JAnarpamma mocjenoBaTeJbHOCTH (sequence diagrams)

JlnarpaMma mocyieIoBaTeIbHOCTH OTPaXKAET TOTOK COOBITUH, MPOUCKOSAIITUX
B paMKax BapuaHTa UCTIOJb30BaHUSI.

Bce npeiicTByroniye miia moka3anbl B BepxHed YacTu auarpammbl. CTpesku
COOTBETCTBYIOT COOOUIEHUSIM, IEpPEJaBAEMbIM MEX]Y ICHCTBYIOUIUM JIULIOM U
00BEKTOM UJTU MEXAY 00bEKTaMU JJIsl BHITIOJIHEHUS TPEOYEeMbIX (PYyHKIIUH.

Ha puarpamme mocienoBaTenbHOCTH OOBEKT H300pakaeTcss B BUJE
OPsIMOYTOJIbHUKA, OT KOTOPOIO BHHU3 MPOBEJIEHA IyHKTUpPHAs BepTUKaJIbHAs
JuHUsS. OTa JUHMS HasbiBaeTcs JsumHHeH ku3HM (lifeline) oObekra. OnHa
NpeAcTaBisieT coOoW (parMeHT >KU3HEHHOrOo IHKJIa O0BbeKTa B IIpolecce
B3aNUMOJECUCTBUA.

Kaxmoe cooOmieHne mTpeacTaBisieTcsl B BHJAE CTPEIKH MEXIy JIHHUSIMH
KU3HH JIBYX O0BEKTOB. COOOIIECHMS TOSBISIOTCS B TOM TMOPSIKE, KAaK OHH
MOKa3aHbl Ha CTpaHUWIlE CBepXy BHU3. Kaxmoe cooOleHue momedaercs Kak
MUHAMYM HWMEHEeM cooOmenus. [lpm >xkemaHuu MOXHO 00ABUTH TaKKe
apTyMEHThl W HEKOTOPYIO YMPAaBIAIONIYI0 wuHhopMamuio. MOXHO MOKa3aTh
camojenerupoanue (self-delegation) — cooOiieHne, KOTopoe OOBEKT MOCHLIACT
caMomy ce0e, IIpU ATOM CTpEeJIKa COOOLIECHHUSI YKA3bIBAET HA Ty K€ CaMYIO JUHUIO
AKHU3HH.
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Puc. 7. [Ipumep nuarpamMmsbl MOCIIE€IOBATEILHOCTH

————

Juarpamma koonepauuu (collaboration diagram)

JlmarpaMMbl KOOTIEpallMK OTOOpakaroT MOTOK COOBITHHA 4epe3 KOHKPETHBIH
CIlEHApUil BapuaHTa  WCIOJL30BAHMS, YIOPSIOYCHBI IO BpPEMEHH, a
KOOTIEPATHBHBIC TUArpaMMbl OOJBIIIE BHUMAHUS 3a0CTPSIOT HA CBS3SIX MEXKIY
00BEKTAMU.

Ha nuarpamme xoomepariuu npeacTaBieHa BCs Ta HH(opMaIus, KOTopast €CTh
W Ha JuarpaMMe TOCIEOBaTEIbHOCTH, HO KOOIIEpaTHWBHAS JuarpaMma II0-
JIPYroMy OIMCHIBA€T TOTOK CcoOObITHI. M3 Hee Jierde TOHATH CBSI3H MEXIY
00BeKTaMu, OJTHAKO, TPYAHEE YSACHHUTH MOCIEA0BATEILHOCTh COOBITHI.

Ha xkoomepatnBHOW guarpaMme Tak Jke, Kak M Ha JUarpaMme
MOCJICOBATEILHOCTH, CTPEJIKA O0003HAYalOT COOOIIEHUs, OOMEH KOTOPHIMU
OCYIIECTBJISICTCS B paMKaxX JIaHHOTO BapWaHTa HWCIIONB30BaHWsA. VX BpeMeHHas
MIOCJICIOBATEILHOCTh YKA3bIBACTCS ITyTEM HyMepaIlui COOOIICHUH.
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Puc. 8. IIpumep nuarpaMmMbl Koolepanuu

JAunarpamMmmel Kj1accoB

OO01mue cBeaeHus
JlnarpaMma KJacCoB OMpEJIENsieT TUIIBI KJIACCOB CUCTEMbI M PA3JIMYHOI0 poja
CTaTUYECKUE CBSI3U, KOTOpbIE CYIIECTBYIOT MexaAy HuMU. Ha auarpammax
KJIACCOB M300pa)kaloTcs Takke arTpuOyThl KIACCOB, OINEpallMd  KJIacCOB U
OTpaHHYCHUS, KOTOpPbIE HAKIAIBIBAIOTCS HA CBSI3U MEXIY KIaccaMH.
Huarpamma kmaccoB UML - 310 rpad, y3mamu KOTOPOTO SIBIASIOTCS SJIEMEHTHI
CTaTHMYECKOM CTPYKTYpBI MpOeKTa (KJIacchl, UHTEP(EIChl), a TyraMu - OTHOILICHUS
MEXIy y3JaMu (acCoLMaIMK, HACIEOBaHUE, 3ABUCUMOCTH).
Ha nuarpamme kiaccoB M300pakaroTCs CIEIYIOIINE SIEMEHTHI:
e[laker (package) - HAOOP PJIEMEHTOB MOJICNIU, JJOTHUYECKU CBSI3aHHBIX
MEXy COOO0M;
eKiacc (class) - omucanwe OOIIUX CBOMCTB TPYHIbl CXOJTHBIX
00BCKTOB;
e nTepdeiic (interface) - abctpakTHBIM Kiacc, 3afaronvii Habop
orepanuii, KOTopble 00BEKT MPOU3BOJIBHOIO KJIAcCa, CBSI3aHHOTO C JIaHHBIM
uHTEepeicoM, MPEOCTABISIET IPYTUM OObEKTaM.

Kaace

Kmacc - ato rpymma cymHoctel (0OBbEKTOB), OOJaJAIOIMIMX CXOJIHBIMU
CBOMCTBaMM, a MMEHHO, JaHHbIMM M moBeaeHueM. OTIEIbHBIN MNpeCTaBUTEINb
HEKOTOPOTI'0 KJIacca Ha3bIBACTCsl OOBEKTOM KJIACCa WM MPOCTO 0OBEKTOM.

ITon mnoBenenuem oO0bekTa B UML mnoHumarorcs Jo0Oble IpaBuiia
B3aMMOJIEUCTBUS OOBEKTA C BHEIIHUM MUPOM U C JAHHBIMU CaMOT0 O0BEKTA.

Ha nuarpammax kiacc uzo0pakaercs B BUJE NMPSIMOYTOJIbHUKA CO CIUIOLIHOM
IpaHULIeH, pa3eIeHHOr0 TOPU30HTAILHBIMU JIMHUSIMU Ha 3 CEKIIUU:



eBepxHsisi cexuus (CEKIUs UMEHU) COJEPAKHUT MM Kjacca W Jpyrue
00111e cBOMCTBA (B YaCTHOCTH, CTEPEOTHIN).

e B cpenHeil ceKIMmM CoIepKUTCS CITUCOK aTpuOyTOB

e B HWXHEH - CIIHCOK ONepaui Kjiacca, OTPaXarIKUX €ro MOBEACHUE
(meicTBUSI, BHIMOJHIAEMBIE KJIACCOM).

JIro6ast u3 cexuuii aTpuOyTOB M OMepanuil MOXKET He N300paxarbcs (a Takxke
00e cpa3zy). st OTCYTCTBYIOIIEH CEKIMM HE HYXHO PUCOBATH PA3ACIUTEIbHYIO
JIMHUIO U KaK-JI1M0O0 yKa3bIBaTh HA HAJIMYKME UJIM OTCYTCTBUE 3JIEMEHTOB B HEH.

Ha ycmoTpeHue KOHKpPETHOW peanu3aldd MOTYT OBITb  BBEJCHBI
JOTIOJTHUTENbHBIEC CEKIINU, HanpumMep, uckiaoueHus (Exceptions).

=<Entity>=>
Card Reader <<Boundary>>
- Card Mumber : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer _
+ Eject Card() : integer + Acceptinput(input : Integer) : integer
+ Read Card() : integer
0.1
0.1
0.1
<<Entity>>
Account
- Account Number : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer 1 0.1}, Provide Cash() : integer
+ Withdraw Funds{A&mount : long) : integer| + Provide Receipt() : integer
- Deduct Funds{Amount : long) : integer
- Verify Funds() : integer

Puc. 9. Ilpumep nuarpaMMsbl KJ1accoB

CrepeoTunbl KJIACCOB
CrepeoTunsl KJIACCOB — 3TO MEXaHU3M, IO3BOJSIOIIHANA Pa3JeNsaTh KIacChl
Ha KaTETOpHUH.
B s3pike UML onpenenensl Tpu OCHOBHBIX CTEPEOTHIIA KIIACCOB:
e Boundary (rpanuia);
e Entity (CymHocTs);
¢ Control (ynpasienue).

I'paHMyYHbIE KJIACCHI

['pannunbiMu kmaccamu (boundary classes) Ha3bIBalOTCSI Takue KIIACCHI,
KOTOpBIE PACIIOJIOKEHBl HA TPAHMUIE CUCTEMBI W BCEH OKPYKAIOUIEH Cpenbl.
OT10 »KpaHHbIE (OPMBI, OTUETHl, HHTEpQeiichl ¢ ammapaTypod (TakoW Kak
IPUHTEPHI WM CKaHEPBI) U UHTEPEHCHI C APYTUMU CUCTEMAMHU.

YroObl HAWTH TpaHUYHBIE KJIACChl, HAA0 MCCIEAOBaTh JAHArpamMmbl
BAPUAHTOB UCIONb30BaHUA. Kaxaomy B3aMMOAECHCTBHIO MEXAY AEHCTBYIOIIUM
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JIMIIOM ¥ BAPUAHTOM HCHOJIb30BAHUSI JOJKEH COOTBETCTBOBATH, IO KpPAaMHEN MEPE,
OJIMH TPAaHWYHBIN KJIacC. IMEHHO TakOW KIacC MO3BOJAET AEHUCTBYIOLIEMY JIUILY
B3aUMOJCHCTBOBATH C CUCTEMOM.

KJyacchI-CylliHOCTH

Kinaccei-cymminoctu  (entity classes) coaepkaT XpaHHUMyH HHQpOpMAIIUIO.
OHM wuMeT HauOOJbIIee 3HAYCHHE [UIsI I[IOJIb30BATENs, M TOTOMY B HX
HA3BaHUSAX YaCTO MCIOJB3YIOT TEPMUHBI U3 MpeAMeTHOU obOsactu. OOBIYHO st
KQKJIOTO KJIacCa-CyITHOCTH CO3/Ial0T TabIuIly B 6a3e JaHHBIX.

Yupasjasomue KIacchl

VYnopasnsaomue kinaccel (control classes) oTBewaroT 3a  KOOpPIWHAIMIO
JNEUCTBUIA Jpyrux KiaccoB. OOBMHO y KaXJOTO BapWaHTAa WCIOIb30BAHUS
UMEEeTCS OJMH YMNPABISIIONIMN KJIacC, KOHTPOJHUPYIOUIMN MOCIeA0BaTEIbHOCTh
COOBITUM ATOrO BapvaHTa HCIOJb30BaHUS. YIPABISIOUMN KIAacC OTBEYAeT 3a
KOOpJIMHALIMIO, HO caM HE HeceT B ce0e HUKAKOM (DYHKIIMOHAIBLHOCTH, TaK Kak
OCTaJIbHbBIE KJIACCHI HE TIOCHUIAIOT €My OOJIBIIOr0 KOJIMYeCTBa coodieHuid. BmecTo
ATOTO OH CaM IOCHUIAET MHOXECTBO COOOIIEHHM. YTNpaBIsAIOMUNA KiIacc MPOCTO
JIeIeTUPYEeT OTBETCTBEHHOCTh APYTMM Kiaccam, IO 3TOM MPUYMHE €ro 4acTo
Ha3bIBAIOT KJIACCOM-MEHEIKEPOM.

B cucreme moryt OBITh W ApyrHe YIPaBISIOMIAE KIIACCHI, OOIIUE IS
HECKOJBKMX BApHWAHTOB WCMOJB30BaHWsA. Hampumep, wmoxker OBITh Kiacc
SecurityManager (MeHemKkep ©0€30MacHOCTH), OTBEYAIONIMH 32  KOHTPOJIb
coObITHii, cBA3aHHBIX ¢ Oe3omacHocThio. Kiacc TransactionManager (MeHemxkep
TpaH3aKIuil) 3aHUMAETCA KOOPAWHAIMEH  COOOIIEHWN, OTHOCAIIUXCS K
TpaH3akIusM ¢ 0a30il AaHHBIX. MOTYyT OBITh W Jpyru€ MEHEIKEPHI IS
paboThl C APYrUMHU dJeMEHTaMu (YHKUMOHUPOBAHHUS CHCTEMbI, TAKUMHU Kak
pasjielieHue pecypcoB, paclpejiesieHHas o00paboTka JaHHBIX WIM 00paboTka
OIIHOOK.

[ToMuMO yHOMSIHYTBIX BBIILIE CTEPEOTHUIIOB MOXHO CO3/1aBaThb U CBOM
cOOCTBEHHBIE.

ATpUOYTBI
ATpuOyT — 3TO 3JIeMEHT MH(OPMAIINH, CBA3AHHBIA C KiIaccoM. ATpPHUOYTHI

XpaHAT UHKAICYIUPOBAHHbIE TAHHBIE KJlacca.

Tak kak aTpuOyThl cojep)kaTcs BHYTPU KJIacCa, OHHU CKPBITHI OT JAPYTUX
KJIacCOB. B CBSI3M € 3TUM MOXET MOHAJA0OMThCA yKa3aTh, KAaKHE KIJIACChI MUMEIOT
IpaBO YHUTAaTh M WU3MEHATHh aTpUOYThl. DTO CBOWCTBO HAa3bIBAETCS BUAMMOCTHIO
atpuOyTa (attribute visibility).

Y arpubyTa MOXHO ONPEACITUTh YEThIpE BO3MOXKHBIX 3HAYECHHUS 3TOTO
napaMmerpa:

e Public (oOmuii, OTKPBITHIN). DTO 3HAUYCHUE BUIUMOCTH IpEIoaraerT,
4910 aTpuOyT OyIeT BUACH BCEMH OCTAIBHBIMHU KiaccaMu. JIr00oi Kiacc
MOJKET MPOCMOTPETh WM U3MEHHUTH 3HaueHue atpubyra. B cooTBercTBUU
¢ Hotamueit UML ob6memy aTpuOyTy mpeaiecTByeT 3HaK « + ».



ePrivate (3akpbIThiii, cekpeTHbIi). COOTBETCTBYIOIIMII aTpuOyT HE
BUJICH HHUKaKUM JPYIMM KJIacCOM. 3aKpbIThli aTpuOyT o003Hauaercs
3HAKOM « — » B COOTBETCTBUU ¢ HoTarmern UML.

e Protected (3amumennsiit). Takoit aTpuOyT ITOCTYyNEH TOJIBKO CaMOMY
kiaccy u ero noromkaMm. Hotarmst UML nnst 3amumiennoro atpulyra — 310
3HAK « # ».

ePackage or Implementation (nmakernsrit). [Ipeanonaraer, 4To TaHHBIN
aTpuOyT sABJISETCS OOIIKMM, HO TOJBKO B IMpeEJeiax ero mnakera. OTOT THII
BUJIMMOCTH HE 0003HAYaeTCs] HUKAKUM CIEeIMAIbHBIM 3HAUKOM.

B o0mem cnyyae, atpuOyThl pPEKOMEHAYETCA JeNaTh 3aKpPhITBIMU WM
3aIIUIIEHHBIMU. JTO MO3BOJISAET Jy4Illle KOHTPOIUPOBATH CaM aTpUOYT U KOJ.

C mnoMombIO  3aKpbHITOCTH WM 3alUIIEHHOCTH  yAaeTcsl U30eXarhb
CUTyallMM, KOTJ]a 3HAYEHUE aTpuOyTa U3MEHSETCS BCEMHU KJIACCaMU CHUCTEMBI.
BwmecTo sTtoro normka w3MmeHeHus aTpuOyTta OyaeT 3akiioueHa B TOM K
KJlacce, YTO W caM J3TOT aTpuOyT. 3amaBaeMble MapaMeTPhl BUAUMOCTH
MOBJIUSIOT HAa TEHEPUPYEMBIIA KO/I.

Onepanuu

Onepauuu pealn3yloT CBSI3aHHOE C KJaccoM moBeaeHue. Omneparus
BKJIIOYAET TPU YACTH — WMsI, MMApaMETPbl U TUI BO3BPAIIAEMOT0 3HAYCHUSI.

[TapameTpbl — 3TO apryMeHThI, MOJIy4aeMbI€ OIEpalyenr «Ha BXonae». Tur
BO3BPAILIAEMOI0 3HAYEHUS OTHOCUTCA K PE3YJIBTATYy NEHUCTBUS ONEPALUU.

Ha nuarpamme kiaaccoB MOXHO TOKa3blBaTh Kak MMEHA ONEpalui, Tak U
MMEHAa OIepauuid BMECTE€ C HX [apamMeTpaMH UM THUIOM BO3BPalla€MOro
3HaueHHs. UTOOBl YMEHBIIUThH 3arpy’KEHHOCTh JMArpamMMbl, IMOJIE3HO ObIBAET Ha
HEKOTOPBIX U3 HUX MOKAa3bIBaTh TOJBKO UMEHA OIEpalNii, a HA IPYTUX UX MOJHYIO
CUTHATYpY.

B sa3pike UML onepanuy UMEIOT CIEAYIONUIY0 HOTALUIO:

HUmsa Onepayuu (apeymenm: mun OAHHBIX apeyMeHma, apcyMeHm2.:mun
OAHHBIX apeyMenma?2,...); mun 6038paujaemo20 3Ha4eHusl

CrnenyeT pacCMOTPETH YETHIPE PA3JIMUHBIX TUIA OTIEpAIU:

e Oniepanuu peav3anuy;

e Oniepauuu ynpasJeHUs;

e Oniepanuu 10CTyMa;

e BcnomorarebHbIe OIEepalnm.

Onepanuu peaauzanuu

Onepanun peanuzaiuu (implementor operations) peamu3yrOT HEKOTOpHIE
ousHec-pynkuuu. Takue omepanuu MOXKHO HAWTH, HCCIEAysS Auarpammbl
B3auMoOJeUcTBUS. Jlmarpammbel  dToro  THHa (OKYyCHPYIOTCS Ha Ou3HEC-
GYHKIUAX, U KaXI0€ COOOIICHHE AUarpaMMbl, CKOPEE BCET0, MOKHO COOTHECTH C
omnepaluen peaan3anni.



Kaxnmas onepamms peanu3anuy TOJDKHA OBITH JIETKO MHPOCIEKUBaeMa 10
COOTBETCTBYIOILIETO TPeOOBaHMs. OTO JIOCTUTAeTCs Ha Ppa3IM4YHBIX JTamax
MmozenupoBanus. Ormepanysi BBIBOOUTCS W3 COOONICHUST HAa JuMarpaMme
B3aUMOJICUCTBHS, COOOIIECHHS HWCXOMAT W3 MNOAPOOHOTO OMKMCAaHUS IOTOKA
COOBITHI, KOTOpBI CO3MAaeTCsI HAa OCHOBE BapHaHTa HCIOJIb30BaHUS, a
NIOCJIEIHNH — Ha OCHOBE TpeOOoBaHW. BO3MOXXHOCTH MPOCIEAUTH BCIO ITY
IIETIOYKY MO3BOJISIET TrapaHTHPOBaTh, YTO Kaxaoe TpeOoBaHWe Oyxaer
peann3oBaHO B KOjAe, a KaXabld (QparmMeHT KoJa peann3yer Kakoe-TO
TpeOoBaHHeE.

Onepauuu ynpabJjieHUs

Omneparuu  ynpaBieHus (manager operations) YHOpaBIsSIOT CO3JaHUEM H
YHUUYTOKEHHEM OOBEKTOB. B 3Ty Kkareropuio mnomagaroT KOHCTPYKTOPBI H
JECTPYKTOPBI KJIACCOB.

Onepauuu nocryna

ATpuOyThl OOBIYHO OBIBAIOT 3aKPHITBIMA WM 3alIUIIEHHBIMH. Tem He
MEHee, ApyrHe KiIacChl WHOIZAA JOJDKHBI MPOCMAaTpUBaTh WM HU3MEHSATh HX
3HaueHus. JJis 3TOro CyIecTBYIOT onepaluu Aoctyna (access operations). Takoi
MOJXOJ JaéT BO3MOXHOCTh O€30MacCHO HWHKAICYJIUPOBAaTh aTpUOYThl BHYTpHU
KJjlacca, 3alllUTUB HUX OT JPYIMX KJAcCOB, HO BCE K€ IO3BOJISET OCYIIECTBUTH
K HUM KOHTpoiupyemslid aoctyn. Co3ganue onepauuil Get u Set (moiayuyeHus u
W3MEHEHUs 3HaUCHUs) JUIsl KaKJI0Tro aTpuoOyTa Kiiacca sIBJISIeTCSl CTAaHIapTOM.

BcnomorarenbHble onepanuu

Bcnomorarensabimu  (helper operations) Ha3bIBalOTCS  TaKue OIEpaluu
KJ1acca, KOTOpble HEOOXOAUMBI MY IS BBIMIOJIHEHUSI €r0 OTBETCTBEHHOCTEH, HO O
KOTOpPBIX JApPYrHe€ KJIacChl HE JOJDKHBI HHUYEro 3HaTh. OJTO 3aKpbIThie U
3allUILIEHHbIE Olepaluu Kiacca.

YtoObl UIEHTU(DUIIMPOBATH ONIEPALIMH, BHITIOJIHUTE CICTYIOIINE IEHCTBUS:

1. N3yuute JAarpaMmbl oCJIeJOBAaTEILHOCTHU u
KOOTIEPATHBHBIC JUArpaMMbl. bonblllas dYacTh COOONIEHWH Ha 3THX
quarpaMMmax — SBJSIETCS  ONepalusMH  peanu3anuu.  PediexkcuBHBIC
coo0IIeHUsT OYTyT BCIOMOTATEILHBIMH OTIEPAITUSIMHU.

2. Paccmotpure YIIPaBJISIOIINE OInepanu. Moxer
noTpeOoBaTHCS JOOABUTH KOHCTPYKTOPHI U JECTPYKTOPHI.
3. Paccmorpute omepanuu goctyma. Jlns kaxkmgoro artpulyTa

KJlacca, ¢ KOTOPBIM JIOJDKHBI OyAyT paboTaTh Jpyrue Kiacchl, HaJo
co3aath onepanuu Get u Set.

CBsa3u



Cesi3p  mpencTaBisieT COOOM  CEMAaHTUYECKYI0  B3aUMOCBS3b  MEXIY
kjaccamMud. OHa JaeT KJaccy BO3MOXKHOCTh y3HaBaTh 00 aTpuOyTax, onepamnusx u
CBA3SIX Jpyroro kiacca. MHbIMH cioBaMH, YTOOBI OJIMH KJIACC MOT TOCJ]ATh
COOOUIEHUE JIPYroMy Ha AuarpaMMe IOCJIeI0OBATEIbHOCTH WM KOOIEpPAaTUBHOM
JMarpaMMe, MKy HUMH JIOJKHA CYIIECTBOBATh CBS3b.

CyliecTBYIOT 4YeThIpe THMa CBA3€H, KOTOPbIE MOTYT OBITh YCTaHOBJICHBI
MEXIy KJIaCCaMM: aCCOLUAIIMU, 3aBUCUMOCTH, arperaiuu U 00001eHusl.

Accouanuu
Acconmarus (association) — 3T0 CEMaHTHUECKas CBsI3b MEXIy kiaccamu. Mx
PUCYIOT Ha TUarpamMme KJIacCoB B BUJIe OOBIKHOBCHHOW JTMHUU.

NewClass NewClass2

Puc. 10. Csa3p acconuanus

Accornaniui  MOTYT OBITh JBYHANpaBJICHHBIMH, KaK B TpUMEpe, WIU
onHoHanpasieHHbIMU. Ha a3pike UML nByHanpasieHHbIE acCOLMAMU PUCYIOT B
BUJIE MPOCTONW JMHMU O€3 CTPEJIOK MM CO CTpeikaMHu ¢ obeux ee cropoH. Ha
OJTHOHAINPABJICHHON  accolMaluu  HM300pakaroT  TOJIBKO  OJHY  CTpEIKY,
IIOKa3bIBAIOLIYIO €€ HAIIPABIICHUE.

Hanpasnenne accoumanmm MOXKHO — ONpPENENNTb, M3ydas JAHArpaMMBbl
HOCJIEA0OBATEIBLHOCTY U KOONEpaTUBHBIE auarpaMMmbl. Eciau Bce cooOlueHus Ha
HUX OTHPABJISIIOTCA TOJBKO OJHUM KJIACCOM W NPHUHHUMAIOTCSA TOJBKO JIPYTUM
KJIacCCOM, HO HE HaoOOpOT, MEXIy OTUMHU KjJacCaMM HMEET MECTO
OJIHOHAINpaBJ€HHas: CBA3b. Ecin XOTss Obl OAHO COOOILIEHHE OTIPABISIETCS B
00paTHYIO CTOPOHY, aCCOLUALIMS JTOJIKHA OBbITh IByHAIPaBJIECHHOM.

Accoumanun MoryT ObIThb pediiekcuBHbIMU. PednexcuBHas accouumanus
IIPEANONAraeT, 4Tro OJMH OJK3EMIUIAP KJiacca B3aMMOJEHUCTBYET C JPYyIMMU
HK3EMIUISIPAMHU 3TOrO XKe Kiacca.

3aBucumocTn

Cessu  3aBucumoctu (dependency) Takke OTPaKalOT CBA3b MEXKIY
KJIJaCCaM{, HO OHM BCErja OJHOHAIPABIEHbI M MOKAa3bIBAIOT, YTO OJWH KJIacc
3aBUCHT OT ONPEACIICHUM, CACNAaHHBIX B JpyroM. Hamnpumep, kmacc A
ucnons3yeT Meronabl kimacca B. Torma mpu usmenenuu kiacca B HeoOxomumo
IIPOU3BECTH COOTBETCTBYIOIINE U3MEHEHHUS B Ki1acce A.

3aBUCUMOCTh H300pa)kaeTcsi MyHKTUPHOW JIMHHUEW, MPOBEICHHOW MEXIY
JIBYMS DJIEMEHTAMM JUArpaMMbl, M CYUTACTCS, YTO JJIEMEHT, IPUBSA3AHHBIA K
KOHIYy CTPEJIKH, 3aBUCUT OT 3JIEMEHTA, IPUBSI3aHHOIO K Ha4aly 3TOU CTPEIIKU.



NewClass NewClass2

Puc. 11. CBs3b 3aBUCUMOCTD

[Ipu reHepammu Koaa Ijst 3TUX KJIACCOB K HUM He OyayT J00aBIISTHCS HOBBIE
atpuOyThl. OnHako, OyayT co3JaHbl crHenupuyeckue s s3blKa OMNepaTophl,
HEO0OXOAUMBIE JUISl TOJIEPKKH CBSI3H.

Arperauuu

Arperamuu (aggregations) MpeACTaBISAIOT coOoi Oosiee TecHyr (opmy
accouuanuu. Arperanusi — 3TO CBsI3b MEXJAY LIEJIBIM M €ro yacteio. Hanpumep, y
Bac MOET ObITh KJacc ABTOMOOWIb, a Takxke Kiacchl Jpuratens, [lokpbimku u
KJacchl Mg Jpyrux dacted aBTomMoOmwia. B pesynprate 0O0BEKT Kiacca
ABTOMOOWIIL OYyZET COCTOSTh U3 00bEKTa Kiacca JBUrarenb, 4eThIpeX 0OBHEKTOB
[Tokpbliexk U T. A. Arperauu BU3YAIU3UPYIOT B BHJE JUHUU C POMOUKOM Y
KJ1acca, SBJISIOLIErOCs LENbIM:

Whole Part

Puc. 11. Cps3p arperanus

B nononnenme k mnpocrod arperaiuu UML BBomur ©Oojiee CHIIBHYIO
Pa3HOBUIHOCTH arperamuu, Ha3bIBAEMYIO KOMITO3HITHEH. CormacHo
KOMIO3UIIMA, OOBEKT-4aCTh MOXKET MPUHAIJICKATh TOJBKO €JIMHCTBEHHOMY
LEJIOMY, M, KpOME TOTO, KAaK NPAaBHWJIO, >KU3HEHHBIM LHKJ YaCTEW COBIIAJAET C
ITUKJIOM TIEJIOTO: OHH JKUBYT M YMHUPAIOT BMecTe ¢ HUM. JIro0oe ymaneHue 1enoro
pacnpoCTPAHSAETCS HA €r0 YacTH.

Takoe kackamHOEe YJIAJICHUE HEPEAKO pPacCMaTpUBAETCAd KaK 4acTh
ONpENEIICHUsI arperaiuyu, OJHAKO OHO BCErja IMOJApa3yMeBAacTCs B TOM CIydae,
KOrJ]Ja MHO>KECTBEHHOCTh POJIM cocTaBisieT 1..1; Hampumep, eciidi HEOOXOIUMO
yaamuTh KnuenTa, To 370 yaajieHue JOJKHO paclpOCTPaHUThCS U Ha 3akasbl (U, B
CBOIO ouepesib, Ha CTpOKH 3aKasa).

O600mennst (HacaenoBanue)

O6o06meHue (HacIeq0BaHKUE) - ATO OTHOIICHHUE THIIA OOIEee-4aCTHOE MEXTY
anemeHTamu mojenu. C momomblo 0000meHui (generalization) mOKa3bIBAIOT
CBSI3W HACIICJIOBAHUS MEXKJIy JBYMs KjaccaMHd. bBOJBIIMHCTBO OOBEKTHO-



OpUEHTHUPOBAHHBIX SI3BIKOB  HEMOCPEACTBEHHO MOAJAEP>KMBAIOT  KOHLETLIUIO
HacienoBanus. OHa TIO3BOJISIET OJHOMY KJaccy HacieIoBaTh BCE aTpPUOYTHI,
orepanuu W CBsi3u Jpyroro. HaciemoBaHue MakeTOB O3HAYaeT, 4TO B TaKeTe-
HACJIEMHUKE BCE CYNIHOCTH TMAaKeTa-Mpeaka OyayT BHAHBI TOJ CBOMMH
COOCTBEHHBIMM  HMMEHaMH  (T.€.  MPOCTPAHCTBA HMMEH  OOBEIUHSIOTCH).
HacnenoBanue mokasbIBaeTCsl CIUIONIHON JTMHHUEH, MIyIIeH OT KJacca-MOTOMKA K
knaccy-nipenaky (B repmuHonoruu OOII - oT moToMKa K TpeaKy, OT ChlHA K OTILY,
WIM OT mojkinacca K cymepkiaccy). Co crtoponbl 0Oonee oOmero sjneMeHra
pucyeTcsi 00bILON MONBIN TPEYTOJIbHUK.

Bulrmoreunai nonsasaTens

s

Apec
Tenedow
PermCTpaLmosssi Houep

PercTpaims (]
Omuera percTraw ()

I

T
| |

Yurarens HiTaTens ¢ MPasOM BKOCA

Mpwest b wrrarenm NGMEHTY BPEUEHHON NOALI0E2HNA
MarCumancHoe Bpeus Nn303zHHR

B
——

Compyare Bbnwares Crynesr
(rpen QracynuTer
Tenedon oTEna ouaimei anpec

Puc. 12. Ilpumep cBs3u Hacnen0BaHuE

[Tomumo HacneayeMmbIX, KaXKIbld MOAKIACC HMMEET CBOU COOCTBEHHBIE
YHHUKaJIbHbIE aTPUOYTHI, OTIEPAILIUU U CBSI3U.

MHO0KeCTBEHHOCTh

MmuoxxecTBeHHOCTh  (multiplicity) mOKa3bIBaeT, CKOJBKO JK3EMILISPOB
OJTHOTO KJIacCa B3aWMOJICUCTBYIOT C TIOMOIIBIO JTOW CBSI3U C  OJHUM
IK3EMIUISIPOM JPYTOro Kjacca B TaHHBIA MOMEHT BPEMEHHU.

Hampumep, 1pu  pa3paboTke CHUCTEMBI  PETUCTpAIlMd  KYpCOB B
YHUBEPCUTETE MOXHO ompeaenutb kiacchl Course (kypc) u Student (cTyneHT).
Mex 1y HUMH yCTaHOBJIEHA CBSI3b: Y KYPCOB MOTYT OBITh CTY/CHTHI, a Y CTYJICHTOB
— Kypchl. Bompochkl, Ha KOTOPBIM J0JKEH OTBETUTh MapaMeTp MHOKECTBEHHOCTH:
«CKOJIBKO KYpCOB CTYACHT MOXET IOocelarh B JaHHbIH MOMEHT? CKOJBKO
CTYJICHTOB MOET 3a pa3 MocelaTh OJJUH Kypc?»



Tak kak MHOXXECTBEHHOCTh JaeT OTBET Ha o0a OJTH Bompoca, e€
WHJIMKATOPbl YCTAHABJIMBAIOTCA Ha OOOMX KOHIAX JIMHUM CBsi3u. B mpumepe
peTUCTpalliid KypCOB Mbl PEIIWJIM, YTO OJWH CTYJIEHT MOXET IMOCemarb OT
HyJsl 10 YEThIpEX KypcoB, a OJIMH Kypc wmoryt ciaymarte ot 0 mgo 20
CTYJEHTOB.

B s3pike UML npuHsATB omnpeneslieHHble HOTAMM JJIsi  0003HAYEHUs
MHO>KECTBEHHOCTH.

Tabmuna 1 - O003HaYeHNT MHOKECTBEHHOCTH cBs3eil B UML

MuoxkecrBennocThb Fuasemme
0.* Homb wm 60/mwie
1..% OauH HIH DoNbINe
0..1 Honmb wim oaun
1..1 (cokpamicunas zanucn: 1) Poso oaun

HNmena caseit

CBsI31 MOYKHO YTOYHHTH C IOMOIIBIO UMEH CBSI3€ WM POJIEBBIX UMEH. Mms
CBSI3U — ATO OOBIYHO TJIAroJl WM TJarojbHas (pasza, OMUCHIBAIOIIAs, 3a4eM OHA
Hy)kHa. Hanpumep, Mexnay kmnaccom Person (uenoBek) m kimaccom Company
(KOMITaHHSA) MOKET CYIIECTBOBATh accoluamus. MOXXHO 3aJaTh B CBSI3U C 3TUM
BONPOC, sBIsieTCS JM O0OBEKT Kiacca Person KJIMEHTOM KOMIIaHUH, €€
COTPYAHUKOM WU BiajenbieM? UToObl ONpeAenuTh 3TO, aCCOLUALUI0 MOKHO
Ha3zBaTh «employs» (HaHUMAET):

Employs ——
Company Person

Puc. 13. IIpumep nmeH cBszei

Poan

PoneBble mMeHa MPUMEHSIOT B CBS3AX aCCOLMAIMU WJIA arperaiud BMECTO
UMEH JUIS OMHCaHUsl TOTO, 3a4€M 3TH CBS3M HYKHBbI. Bo3Bpariasch Kk mpumepy ¢
kinaccamu Person m Company, MOKHO cKa3aTb, YTO Kjacc Person urpaer posb
corpynnuka kiacca Company. PoneBbie umMeHa — 3T0 OOBIYHO HMEHA
CYLIECTBUTENIbHbIE WJIM OCHOBAaHHbIE Ha HHX (pas3bl, HMX [OKA3bIBAIOT Ha
auarpaMMme psIoM € KJIaccoM, UIpalolIdM COOTBETCTBYIOIIyIO pousib. Kak
IPaBWIO, IOJIb3YIOTCSA WM pPOJIEBBIM MMEHEM, WJIM HMEHEM CBSI3U, HO HE
oboumu cpazy. Kak n umeHna cBsizeil, posneBble UMEHa HE 00s3aTENIbHBI, UX JIAIOT,
TOJIBKO €CJIM LIeNb CBSI3U HE oueBHUIHA. [IpuMep posieli mpuBOIUTCS HUXKE:



+Employer +Employee

Company Person

Puc. 14. [Ipumep poneit cps3eit

ITakeT. MexaHu3M NaKeTOB

B koHTEkcTE AmarpaMm KiaccoB, MAKET - 3TO BMECTUJIMILE JJISI HEKOTOPOTO
HaOopa KJIacCOB M Jpyrux makeToB. [lakeT ABISIETCS CaMOCTOSITEIIBHBIM
MPOCTPAHCTBOM MMEH.

Package

Puc. 15. O0o3Hayenue nakera 8 UML

B UML Her kakux-mu00 OrpaHMYEHUN Ha TMpaBuia, IO KOTOPHIM
pa3paboTUMKK MOTYT WM JIOJDKHBI TPYNIHPOBaTh Kiacchl B makeTel. Ho ecthb
HEKOTOpBIE CTaHAAPTHBIE CIy4au, KOrJa Takas rpynnupoBKa yMECTHA, HAIPUMED,
TECHO B3aMMOJCHCTBYIONIME KJAcChl, UK Oosiee oOWMUA ciydail - pa3OueHue
CHUCTEMBI Ha MOJICUCTEMBI.

[TakeT pu3nyecku CONEPKUT CYIIHOCTH, ONPEEICHHbIE B HEM (TOBOPST, UTO
"CYIITHOCTH TIpUHAJJICKAT TMakKeTy"). DTO O3HAYaeT, YTO €CiIu OyJeT YHUUYTOXKEH
NakKeT, TO OyAyT YHUUTOXKEHO U BCE €0 COJEPKUMOE.

CyuiecTByeT HECKOJbKO Hau0oJiee pacnpoCTpPaHEHHBIX MOAXO0A0B K
rpynnupoBKe.

Bo-miepBhIX, MOXHO TpPyNOHpPOBaTh HMX MO cTepeoTury. B Takom crmydae
MOJIy4aeTcsl OAWH TMAaKeT ¢ KIACCaMU-CYIIHOCTSMU, OJIMH C TPaHUYHBIMU
KJIacCaMH, OJMH C YNPABISIOUIUMH KjaccaMM M T.A. OTOT TMOAXOA MOXKET
OBITh TOJIE3€H C TOYKU 3PEHUS pa3MEUICHHs] TOTOBOM CHCTEMBI, TOCKOJbKY BCE
HAXOJIANIUECS HA KIMEHTCKUX MalliHaX MOTPAaHUYHBIC KJIACCHI YK€ OKa3bhIBAIOTCS
B OJIHOM TaKeTe.

Jlpyroii moaxonx 3akiio4aercs B OObEOIMHEHMH  KIACcCOB IO UX
dbyHkimoHaapHOCTH. Hampumep, B makere Security (0€30MacHOCTh) COJEpHKATCS
BCE KJIAcChl, OTBEUalolIMe 3a Oe30MacHOCTh TpUJIoKeHUs. B Takom ciydae
Jpyrue TakeThl MoryT HasbiBaThcsi Employee Maintenance (PaGora ¢
corpynnukamiu), Reporting (ITogroroBka otuetoB) u Error Handling (O6paboTka
ommn6OoK). IIpemmymiecTBO 3TOro MOAXOJa 3aKJIIOYAETCS B BO3MOXHOCTHU
MIOBTOPHOT'O UCTIOJIb30BAHUSI.



MexaHu3M MMakeToB MPUMEHUM K JIFOOBIM 3J€MEHTaM MOJIEJH, a HE TOJIBKO K
kinaccaM. Eciaum  ang  rpynnupoBKM  KJIACCOB  HE  HMCIIOJIb30BaTh HEKOTOPbHIE
HBPUCTUKHA, TO OHA CTAHOBUTCS MPOM3BOJbHOM. OnHAa W3 HUX, KOTOpas B
OCHOBHOM Hcmnoib3zyeTcss B UML, — 3T0 3aBUCUMOCTb. 3aBUCUMOCTb MEXKY TBYyMS
NaKeTaMH CYUIECTBYET B TOM CJy4yae, €CIM MEXIy JIOObIMU ABYMs KilaccaMu
B MTaKeTaxX CYIIECTBYET JiI00asi 3aBUCHUMOCTb.

Takum o00pa3om, nuarpaMma MaKeTOB MPEACTABISIET CO0OM uarpammy,
COZIEpXKAIIYI0 MAaKEThl KJIACCOB M 3aBUCUMOCTH MeXay HuUMHU. CTporo rosops,
NAKeTbl U 3aBHUCHUMOCTH SIBJISIOTCS 3JIEMEHTAMHM JUarpaMMbl KJIACCOB, TO €CTb
JauarpamMma MakeToB — 3T0 (popMa IuarpaMMbl KJIacCoB.

_| Entities

Boundaries

Control

Puc. 16. Ilpumep nuarpammsl IakeToOB

3aBUCUMOCTb MEXIY IBYMS DJIEMEHTAMH MMEET MECTO B TOM Cllydae, eCiu
U3MCHCHUS B OIPEICICHUH OJHOTO 3JeMEHTa MOTYT IIOBJIeYb 3a COOOM
U3MEHEHHUs B JpyroM. UTo Kacaercs KJIacCOB, TO NMPHUYWHBI JJIS 3aBUCUMOCTEH
MOTYT OBITh CAMBIMH Pa3HBIMH:

¢ OJTUH KJIACC TOCHUIAET COOOIICHUE IPYTOMY;
¢ OTMH KJIACC BKIIIOYAET YacTh JAHHBIX JPYroro Kiacca; OJUH KIIacc
UCTIONB3YET IPYTOi B KA4eCTBE IMapameTpa OIepallvH.

Ecmm kiacc menser cBoit mHTEep(deiic, To ar000€ cooOIeHne, KOTOpoe OH
TIOCBLIACT, MOXET YTPATHTh CBOIO CHITY.

[TakeTsl HE JAOT OTBETa HA BOMPOC, KAKMM O0pa30oM MOXKHO YMEHBIIUTH
KOJINYECTBO 3aBHCHMOCTEH B Balllell CUCTEME, OJHAKO OHHM MOMOTAIOT BBIACIHUTH
9TH 3aBUCHUMOCTH, a MOCJIE TOT0, KAK OHU BCE OKaXYTCSl HA BUJY, OCTACTCS TOJIBKO
nopa®oTaTh HaJ CHUKCHHEM WX KOJUYECTBa. JluarpaMmbl MaKETOB MOXKHO
CUMTATh OCHOBHBIM CPEJICTBOM YIIPABICHHS OOIICH CTPYKTYpO# CHCTEMBI.

[TakeTbl SBISAIOTCA JKU3HCHHO HEOOXOJWMBIM CPEJICTBOM JUISL OOJIBIIHX
npoekToB. WX ciemyer WUCHONb30BaTh B TeX CIydasx, KOIJIa JHarpaMma
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KJIACCOB, OXBAaTHIBAIOIIASl BCKO CHCTEMY B LEJIOM M pa3MEUIeHHas Ha
€IMHCTBEHHOM JincTe Oymaru hopmaTta A4, CTAHOBUTCS HEUYUTAEMOM.

J{narpaMMsbl COCTOSTHHH

JluarpaMMbl COCTOSTHUM ~ OINpPEAENIAIOT BCE BO3MOXKHBIE COCTOSIHMS, B
KOTOPBIX MOKET HAaXOJUThCSI KOHKPETHBIM OOBEKT, a TaKXKe MpPOILEeCcC CMEHbI
COCTOSIHMM OOBEKTa B pe3yibTaTe HACTYIUICHUSI HEKOTOPBIX COOBITHH.

CymiectByer MHOro (opm jauarpaMMm  COCTOSSHUM, HE3HAYUTEJIbHO
OTJIMYAIOLIUXCS JIPYT OT Jpyra CEeMaHTHKOM.

Ha nuarpamme uMmeroTcs iBa CrieliMaibHBIX COCTOSTHUSI — HaYalibHOE (start) u
KoHeuHoe (stop). HauanmbHOe cCcOCTOsSIHME BBIJEIECHO YEPHOM TOYKOW, OHO
COOTBETCTBYET COCTOSIHMIO OOBEKTa, KOrja OH TOJBKO 4YTO OBUT CO3/aH.
Koneunoe coctosHue 00O03HA4aeTcCs 4YEPHOM TOYKOM B O€OM KpyXKKEe, OHO
COOTBETCTBYET  COCTOSIHUIO  OOBEKTa  HEMOCPEACTBEHHO  Mepel  €ro
yHHuYTOXeHHeM. Ha auarpamme coCTOSSHUIT MOXXET OBITh OJHO M TOJBKO OJHO
HA4aJbHOE COCTOsIHME. B TO ke Bpemsi, MOXET OBITb CTOJBKO KOHEYHBIX
COCTOSIHUI, CKOJIbKO BaM HYXKHO, HJIM HUX MOXeT He ObITh BooOme. Korma
O0OBEKT HAXOAMUTCS B KAKOM-TO KOHKPETHOM COCTOSIHUM, MOTYT BBINOJIHATHCS
pasznuuHbie mpouecchl. [Iporeccrl, npoucxoasiue, Korga 0ObeKT HaxOJIUTCA B
ONpENICTICHHOM COCTOSIHMM, Ha3bIBAIOTCS JAEUCTBUSMHU (actions).

C cocrossHUEM MOXHO CBS3bIBATh JAHHBIC MSITH THUIOB: JAESTEIbHOCTD,
BXOJIHO€ JICMCTBHUE, BBIXOJIHOE JIEUCTBHE, COOBITUE M MCTOPHUS COCTOSHUA.

JlesiTeIbHOCTD

JlesTenbHOCTBIO (activity) Ha3bIBaeTCs MOBEACHUE, pealu3yeMoe OOBEKTOM,
MOKa OH HAaXOJWTCS B IaHHOM COCTOSHUH. JleaTemhbHOCTh — 3TO TpephIBaeMoe
noeneHre. OHO MOJKET BBITIONHATHCS /IO CBOETO 3aBEPIICHUS, MOKa OOBEKT
HaxXOAWTCS B JaHHOM COCTOSIHMHM, WM MOXET OBbITh NpPEepBaHO NEPEX0JIOM
o0beKTa B Jpyroe coctosHue. JledarenbHOCTh H300pakaloT BHYTPU Camoro
COCTOSIHUS, €M TOJKHO MPEIIIeCTBOBATh CIOBO do (1e/1aTh) U TBOCTOYHE.

BxoaHoe neiictBue

Bxogneim geiicTBueM (entry action) Ha3bIBaeTCS TIOBEICHHE, KOTOPOE
BBITIOJTHSECTCSI, KOT/1a OOBEKT MEPEXOANT B JIaHHOE cocTosiHue. [laHHoe neicTBue
OCYIIECTBIISIETCS HE TOCTIE TOTO, KaK 0OBEKT TEpelIesl B 3TO COCTOSIHUE, a, CKOpee,
KaK 4acTh 3TOro mnepexoaa. B oTinume OT JeSITeNbHOCTH, BXOJHOE JEUCTBUE
paccMaTpuBaeTca Kak HempepbiBaeMoe. Bxo/lHOe AEHCTBHE TakkKe MOKa3bIBAIOT
BHYTPHU COCTOSIHUS, €My IPEAIIEeCTBYET CJIOBO entry (BX0/1) U IBOETOYHE.

BbIxoaHoe aeiicTBUE
Beixognoe gedictBue (exit action) momoOHO BXxogHoMy. OHaKo, OHO
OCYIIECTBISCTCS KaK COCTaBHAas YacTh TMpoIlecca BBIXOJAa U3 JIAHHOTO
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coctostamsi. OHO SBISIETCSI YacThIO TIpoIlecca Takoro nepexosna. Kak m BxomHoe,
BBIXO/IHOE JICWCTBUE SBJISICTCS] HETIPEPHIBACMBIM.

BrixogHoe aeiicTBHe M300pa)karOT BHYTPH COCTOSIHUS, €My TPEIIIeCTBYET
CJIOBO eXit (BBIXOJI) ¥ IBOCTOYHE.

[ToBenenne oOBEKTa BO BpeMs ACSITEILHOCTH, MPU BXOMHBIX U BBIXOJHBIX
JEHUCTBUSAX MOXET BKIIOYATh OTMPABKy COOBITHS Ipyromy oObekTy. B asTom
cllydae ONHCAHHWIO JEATEIbHOCTH, BXOJHOTO JICHCTBUS WJIH  BBIXOJHOTO
NEUCTBUS NMPEAUIECTBYET 3HAK « ™ ».

CooTBeTCTBYIOIIAS CTPOKA HA TUArpaMME BBITIISIIUT KaK

Do: MMlenv.Cobvimue (Apeymenmuoi)

3necy llenms — 310 00BEKT, momydatromuii coObitue, CoOBITHE — 3TO
MOChIJIAEMOE COOOIIeHre, a APryMEHTHI SIBJISIOTCS MapaMeTpaMH IMOCHUIAeMOTO
COOO0IIIEeHUSI.

JlesITeTbHOCTh  MOXKET TaKKe BBIMONHATHCS B Pe3yJdbTaTe TOTydYEHUS
00BEKTOM HEKOTOporo coObiTusA. [Ipy TOMydYeHHHM HEKOTOpPOro COOBITHS
BBITIOJTHAETCS ONIPEICIICHHAS eI TEIIbHOCTD.

ITepexongom (Transition) Ha3bpIBaeTCS MEPEMEIIEHUE M3 OJHOTO COCTOSIHUS B
npyroe. COBOKYIMHOCTh TIEPEXOJIOB JIuarpaMMbl TIOKa3bIBaeT, KaK OOBEKT
MOXKET TepeMENIaTbCcs MEXIy CBOMMH COCTOSHUsAMH. Ha gmarpamme Bce
Nepexo/ibl M300paKaloT B BHJIE CTPEIKH, HAYMHAIOMICHCS Ha MEepBOHAYAIHLHOM
COCTOSIHIH M 3aKaHYMBAIOIICHCS TIOCIIEAYIOIIIHAM.

[Tepexoasr MOTyT OBITH pedeKCUBHBIMUA. OOBEKT MOXKET MEPEHTH B TO Ke
COCTOSIHHE, B KOTOPOM OH B HACTOSIIMM MOMEHT HaxomauTcs. PedrexcuBHbIC
NepPeXo bl U300PAKAIOT B BHUJE CTPEJIKH, HAYMHAIOMICHCS W 3aBEPIIAIONICHCS Ha
OJTHOM Y TOM >K€ COCTOSTHHH.

VY mepexoma CymecTByeT HECKOIbKO crenudukanuii. OHU BKIIOYAOT
COOBITHSI, apryMEHTBI, OTPaXKIAIOIINE YCIOBHs, JCUCTBUA U TOCHUIAEMbIC
COOBITHSL.

CooObiTHust

CobpiTHe (event) — 3TO TO, YTO BBI3BIBACT MEPEXOJl U3 OJHOTO COCTOSHUS B
npyroe. CoObITHE pa3MeNIaroT Ha JuarpaMMe BJIOJIb TUHHUH ITePEX0/a.

Ha gumarpamme nnst oTroOpaxeHHsI COOBITHS MOYKHO HCIIOJB30BaTh KaK MM
omepaluy, Tak U 0ObIUHYIO (pa3y.

BonbIIMHCTBO TIEPEXOI0B OKHBI MMETh COOBITHSA, TaK KaK WMEHHO OHH,
IPEXKIE BCETO, 3aCTaBISAIOT MEPEX0]] OCYMIECTBUTLCSA. TeM He MeHee, ObIBaloT U
aBTOMATUYECKHE TEpexoJibl, He uMermme cobbituii. [Ipu 3TOM 00BEKT cam
MEePEMEINIAeTCs] U3 OJHOTO COCTOSHHUS B JPYro€ CO CKOPOCTHIO, IMO3BOJISIONICH
OCYIIIECTBUTHCS BXOTHBIM JICHCTBHSIM, IEATCITLHOCTH M BBIXOHBIM JEHCTBUSM.

Orpaxaaromme ycjaoBus



Orpaxnatomue ycmoBus (guard conditions) ompeaensroT, Korja Tepexo.
MOJXET, a KOTJa HE MOXET OCYIIECCTBUTHCA. B MPOTUBHOM Cilydae Mepexoj He
OCYIIECTBHUTCA.

Orpaxnaromye YyCiIOBHS H300pakaloT Ha JAMarpaMMme BJAOJb JIMHHH
nepexo/1a Mocjae UMEHHU COOBITHS, 3aKIF0Uasi UX B KBaJJPAaTHBIC CKOOKH.

Orpaxnaroimuye  yCJIOBUS — 3ajJaBaTh  HeoOs3aTenbHO. OnHAKO — eciH
CYIIECTBYET  HECKOJBKO  aBTOMATHYCCKUX  IEPEXOJOB U3  COCTOSHWUS,
HEOOXOMMO ONpENCNUTh JUISl HUX B3aWMMHO HCKIIOYAIOIINE OTPaXIaIoIIie
yCIOBHA. DTO MOMOXXET YWTATENI0 JUarpamMMbl MOHSATh, KaKOH IyTh IMepexoja
OyAeT aBTOMaTHYECKH BHIOpaH.

JeucrBue

JleiictBueM (action), Kak YK€ TOBOPWJIIOCH, SBISECTCS HEMPEPHIBAEMOE
MOBEJICHUE, OCYIIECTBISIONICECS KaK 4acTh Iepexoaa. BXojHble W BBIXOJHbBIC
JEUCTBUSL TOKA3bIBAIOT BHYTPHU COCTOSIHHMM, TMOCKOJIBKY OHH OMPEAENSIOT, YTO
MIPOUCXONUT, KOTJa OOBEKT BXOJIUT WM BBIXOJUT W3 HEro. bombinyro dacThb
JEUCTBUM, OJHAKO, W300paKarOT BIOJb JIMHUM TEPEexXo/aa, TaK KaKk OHHU HE
JIOJDKHBI OCYIIECTBIISATHCS TIPU BXOJ1€ UM BBIXOJE U3 COCTOSHUS.

JleficTBue PUCYIOT BJOJb JUHUM TEpexoja IOCIe HUMEHH COOBITHA, €My
MpEIIeCTBYET Kocasl uepra.

CoObiTHe WM JEWCTBHE MOTYT OBITH IIOBEICHHMEM BHYTPH OO0BEKTa, a
MOT'YT MPEJICTABIATH CO00M cooOIlIeHne, MochllaeMoe Jpyromy o0bekty. Ecnu
CcOOBITHE WM JIEUCTBUE TIOCBUIACTCS JPYroMy OOBEKTYy, TNiepe] HHUM Ha
JIyarpaMMe MOMEIIA0T 3HAK « ™ ».

CHATHE feHer
[oTpryaTeneHeIR BanaHe]

OTKPLIT ant MNpessiweHre kpegUTa \
o entry: BpeMeHHO 3aMOpo3WuTE cUeT
KnueHT Tpebyet Brnag geHer do: MocnaTe yeefoMNeHWe KNUEHTY
3aKpIT cyeT / [nonoxTensHeIR .,kt‘l._:ut. FPasmopoanTe cueTt
BanaHc)

CoxpaHvTe daty

33KpBITMA cHeTa ||
Mpoeepka GanaHca
( SaKpeT [oTpUUaTENEHEIA GanaHe
entry. Bolgate B TeueHne Gonee 30 aHer]

KpEAUTHYIO KapTy

Puc. 17. [lpumep aunarpaMMbl COCTOSIHUMA

JlnarpaMMmbl COCTOSSHUM HE HAJA0 CO3/aBaTh IS KaXAOro KJacca, OHHU
MPUMEHSIOTCS TOJBKO B CIIOXKHBIX Choydasx. Ecimm 00BEKT Kiacca MOXKET



CYIIIECTBOBATh B HECKOJBKUX COCTOSIHUSIX M B KaXIOM U3 HHUX BeEIET cels
M0-pa3HOMY, JIJIsl HETr0 MOXET MOTPeOOBATHCS TaKas JuarpaMmma.

JAnarpaMmpl pasMeLeHust

Juarpamma pasmemienus (deployment diagram) otTpaxkaer Quiznueckue
B3aMMOCBSI3M  MEXKIy TMPOTPAMMHBIMA W  alllapaTHBIMH  KOMITOHEHTaMU
cuctembl. OHa SBJISETCS XOPOIIMM CPEIACTBOM JJisi TOTO, 4YTOOBI IOKa3aTh
MapuIpyThl TepeMelIeHruss OOBEKTOB W KOMIIOHEHTOB B paclpeaelieHHON
CUCTEME.

Kaxnapiii y3en H©Ha aumarpamMme  pa3MelIeHHs] TPEICTaBIseT  cobOoi
HEKOTOPBIA THUIN BBIYUCIUTEILHOTO YCTPOWCTBA — B OOJIBIIMHCTBE CJIy4aes,
4yacTh amnmaparypbl. JTa ammaparypa MOKET ObITh NMPOCTHIM YCTPONCTBOM WIIH
JTATYNKOM, & MOXET OBITh U MIHHGPEHMOM.

JuarpamMma pa3meleHusi Mokas3blBaeT (PU3MUECKOe pacMOJOXKEHUE CETH U
MECTOHAXOXJACHHE B HEW pa3IMYHBIX KOMIIOHEHTOB.

i

Banking Database
Server

Cracle Server
=z N==

e
Regional
ATM Server

Printer

ATMServer.exe
<<Private Netwark>>

==Private Network=>>

125 First St. 459 Elm St
ATM ATM
ATMChent.exe ATMClientexe

Puc. 18. IIpumep auarpamMMbl pa3MeLieHUS

Juarpamma  pa3MeIIeHHs  HUCIOJB3yeTCS ~ MEHEIKEPOM  IIPOEKTa,
MOJIb30BATEISIMHU, APXUTEKTOPOM CHCTEMbI M SKCIUTyaTallMOHHBIM II€PCOHATIOM,
9TOOBl TMOHATh (UBNYECKOE pa3MEIIEHHE CHCTEMbI M PAacCIoJIOKeHHE €€
OTJICJIbHBIX MOICHCTEM.

J{narpaMMbl KOMIIOHEHTOB
JluarpaMMbl KOMIIOHEHTOB IIOKa3bIBalOT, KaK BBINVIIAWT MOJEHIb Ha
¢usznyeckom ypoBHe. Ha HuX wn300pakeHbl KOMIOHEHTHI MPOrPAMMHOIO



obOecrieueHrs U CBSI3M MEXIQy HUMU. [Ipw 5TOM Ha TakoW nuarpamMme BBIICTSIOT
JIBa TUIa KOMIIOHEHTOB: UCIIOJIHSIEMbIE KOMIIOHEHThI U OMOIMOTEKH KOJ1a.

Kaxnprii knacc momenu (Wiu TMoJcMcTeMa) IpeoOpa3yeTcsi B KOMIIOHEHT
ucxonHoro kona. Ilocnme co3manust OHM cpa3zy J00aBiSIOTCA K JAMarpamme
KOMITOHEHTOB. MeX1y OTAEIbHbIMA KOMIIOHEHTAMH HM300pa’KaloT 3aBHCHUMOCTH,
COOTBETCTBYIOIIME 3aBUCHMOCTSIM Ha J3Tarne KOMIWISLMU WU BBINOJHEHUS
POrpamMMBl.

ATM . exe
5.“ Cash Dispenser
Card Reader - T
- £
ﬁ" -~
“‘\.
i ~. ATMScreen I;I
s
Card Reader /~ b |
|
CasH Dispenser
/!
ATM Screef

Puc. 19. [IpumMep nuarpaMMbl KOMIIOHEHTOB

JlnarpaMMbl KOMIIOHEHTOB NPHUMEHSIIOTCS TEMU YYaCTHUKAMMU IPOEKTa, KTO
OTBEYAET 3a KOMIWISIUIO CUCTEMBI. M3 Hee BHUIHO, B KaKOM TMOPSIKE HAIO
KOMITWJIUPOBaTh KOMIIOHEHTBI, a TAaKX€ KaKUE€ HCIOJHIEMbIE KOMIIOHEHTBI
OynyT co3maHbl cuctemoi. Ha Takol nuarpaMme TOKa3aHO COOTBETCTBHUE
KJIACCOB pEAIM30BAHHBIM KOMIOHEeHTaM. OHa Hy)XHa TaM, TJ€ HadYUHAETCA
reHepanus Koja.

OO0bennHeHHne TMArPaMM KOMIIOHEHTOB M Pa3BePThIBAHMUS

B HekoTophIX cilydasx JAOMYyCKaeTcs pa3MeniaTh JuarpaMMy KOMIIOHEHTOB Ha
quarpaMMe pa3BepThIBaHUSA. OTO TMO3BOJISIET MOKa3aTh KaKWe KOMIIOHEHTHI
BBITIOTHSIFOTCS U HA KaKUX y37ax.

4. Ilopsaaok BbINOJIHEHHUSI PA0OTHI
1./3yunTh TEOpETHUECKUI MaTepurall.
2IlocTpoiite aumarpaMMy BapHWaHTOB HMCIOJB30BaHUS [IJIsi BBIOpAHHOM
UH(GOPMAIIMOHHON CUCTEMBI.
3.BpinosiHNTE peann3alni0 BAPUAHTOB MCIIOJIB30BAHUS B TEPMHUHAX
B3aMMOJICHCTBYIOIUX OOBEKTOB M MPEJCTABIAIONIYI0O €000l  Habop
arpaMm:



e MarpaMM KJIacCOB, PEATM3YIOIINX BApPUAHT UCIOJIb30BaAHUS;

e MarpaMM B3aUMOJAEMCTBUs (AMAarpaMM IIOCIEAOBATENbHOCTH U
KOOTIEPAaTUBHBIX JUArpamMMm), OTPaKaloIIUX B3aUMOJCHCTBHE OOBEKTOB B
Ipoliecce peann3alry BApUaHTa UCIIOJIb30BAHUS.

4. Pa3nenuth Ki1acchl MO MaKeTaM MCHOJB3YI0 OJUH U3 MEXaHU3M
pa3zOueHus.

5. [TocTpoiite nuarpaMMy COCTOSIHHI JJii KOHKPETHBIX OOBEKTOB
UH(GOPMAIIMOHHON CUCTEMBI.

6. [Toctpouth OTYET, BKIIOYAIONIMN BCE MOJYYEHHBIE YPOBHU
MOJIEJIH, ONMcaHue (QYHKIIMOHAIBHBIX OJIOKOB, IOTOKOB JaHHBIX, XPaHHWJIUILL
Y BHEIIHUX OOBEKTOB.

5. Copepxanue oT4era
B otuere cnenyet ykazarTs:

1. Ienb paGoThI

2. Beenenne

3. [IporpamMMHO-anmapaTHble  CPEACTBA, HUCIOJb3yeMble TMpHU
BBITIOJTHCHUH PAOOTHI.

4. OcHOBHYIO YacTh (omHMcaHue camMoil paboThl), BBITOJIHEHHYIO

COTJTacHO TPeOOBAHUSAM K pe3yJIbTaTaM BBIMOJIHEHUS JIaOOpATOPHOU pabOTHI
(m.2).

5. 3akitoueHue (BBIBOIBI)

6. CrucoK UCIOJIB3yEeMOI TUTEpaTyphI



JlabGopaTopubie paboTbl Ne7-8

MeTonnka ynpasJjieHie MPOeKTaMU

1. Iean padoThi:
N3yuenne MeTONMKH yrpaBiieHHs Mpoekramu. [lomydeHue HaBBIKOB MO
MPUMEHEHUIO JTAaHHBIX METOAUKH JJIs IJIAHUPOBAHUS TIPOCKTA.

2. MeroanuyecKkue yKazaHusi

JlabopaTopHass paboTa HampaBlieHa Ha O3HAKOMJICHHE C OCHOBHBIMH
MOHATUSMH METOJIOJIOTUU YIPABICHUS TMPOCKTAMH, TIOTYYCHHE HABBIKOB TIO
NPUMEHECHUIO JTAHHBIX TOHATHNA MPH TOCTPOSHUHW IUIaHA MPOEKTa, MOCTPOCHUS
rpaduka paboT, pactpeeIeHUs UCTIOTTHUTENCH, YITPaBICHUS PUCKAMHU.

Temamuxa 1a60pamopHbix pabom ModHcem blOUPAMBCSL U3 NPEONONCEHHBIX
mem (npunodiceHue A, Homep membl COOMBEMCMEYem NOCACOHUM 08YM Yuppam
3auemxu), cognadams ¢ memamuxou BKP, Ho o0b6s3amenbHO c021aco8bl8amvcsl ¢
npenooagameriem.

TpeboBanus Kk pe3ynbraTaM BINOJIHEHHS Ja00PATOPHOI pabOTHI:
o [TocTpouts MO/IETH YIIpaBICHUS TPOEKTOM, BKIIOYAIOIIYIO:

o OIIPEJIEIICHUE BCEX DTAIIOB IIPOEKTA, 3aBUCUMBIX 3TAIOB, OIIPEAEICHUE
JUTUTEIBHOCTH HTAIIOB;

o IIOCTPOCHUE HA OCHOBE IIOJYYECHHBIX JAaHHBIX CETEBOM WM BPEMEHHOU
JUarpaMmm;

o IIOCTPOEHUE AMArpaMMBbl paclipeieIeHUs] paOOTHUKOB IO JTaram;

e TIPH OTIPEJICIICHNHN JTalla YKa3bIBaeTCs €ro Ha3BaHHWE — OTpa)kaloliee CyTh
aTama (HampuMmep, onpeesieHUue oJIb30BaTeIbCKUX TPEOOBAHUM, TPOSKTUPOBAHHE
uHrepdeiica u T.1.);

e DTANOB JIOJDKHO OBITH HE MEHee 7, CpPOK peanm3anuu mpoekra — ¢ 1.09 mo
31.12;

* B POEKTE 33/ICCTBOBAHO 3 YEJIOBEK MepcoHaia (rpymnmna pa3padoTYHKOB).

3. Teopernyeckuii MaTepHuaJ

OcCHOBHbBIC IOHATHS

[IpoOnemMbl yripaBieHUs IPOTPAMMHBIMU TTPOCKTaMU BIIEPBHIC MPOSBIINCH B
60-x — Hauane 70-x rogoB. PykoBoJIUTENM MPOTPaMMHBIX MPOEKTOB BBIMOJHSIOT
TaKylo *e padoTy, 4TO M PYKOBOAMTENIM TEXHHUYECKUX MPOEKTOB. BmecTe ¢ TeM
npouecc pazpabotku [1O CyiecTBEHHO OTIMYAaeTCsl OT MPOIECCOB peann3aluu
TEXHUYECKUX MPOEKTOB, YTO MOPOKAAET ONPEICICHHBIE CII0KHOCTH B YIIPABJICHUU
MPOrpaMMHBIMHU MPOEKTaMu. Huxke npuBenEH KpaTKUil CIIUCOK ATUX OTIIMYUU.

1.1Ipoepammusiti npodykm Hemamepuanien. MeHeKep TEXHUYECKOTO MPOeK-
Ta BUJUT PE3YJIbTAThl BBIIIOJIHEHHUS CBOETO MPOEKTA. Ecim peanusanusi mMpoekTa
OTCTaeT OT Trpaduka, 3TO TakKKe BUAHO BOOYHIO. B MPOTHBOMOIOKHOCTH 3TOMY



mporpaMmmMHoe o0OecrieueHrne HemaTepuainbHo. Ero Henmb3st yBUIETh WA TIOTPOTATh.
MeHexep mporpaMMHOTO IIPOEKTa HE BUAUT mpoliecc "pocTa pazpabaThiBa€MOro
[1O. On MoxeT monaratbcsi TOJIBKO Ha JOKYMEHTAlMIO, KOTOpas (UKCUpyeT
npoliecc pa3padOoTKU MPOrpPaMMHOTO MPOAYKTA.

2He cywecmsyem cmanoapmuwix npoyeccosé pazpabomxku [10. Ha
CErOJHAIIHUN J€Hb HE CYIIECTBYET YETKOM 3aBUCHUMOCTH MEXIY IPOIIECCOM
co3ganuss IIO u TumoM co3gaBaeMoOro MNPOrpaMMHOIO TMpoaykTa. Jpyrue
TEXHUYECKUE AUCITUIUTMHBI UMEIOT JTUTENhHYI0 HCTOPHIO, TIPOIIECCH pa3paboTKu
TEXHUYECKUX U3JEJIMid MHOTOKpaTHO oOmpoOOBaHbl M MpoBepeHbl. l[Ipoieccs
co3naHusl OONBIIMHCTBA TEXHUYECKUX CHCTEM XOPOIIO M3y4deHBI. M3ydeHuem ke
npoueccoB co3panus IO cnenmManucTbl  3aHUMAOTCA  TOJBKO  HECKOJBKO
nociaeaHux Jjer. [lo3ToMy moka Henp3sh TOYHO Mpe/cKa3aTh, HA KaKOM JTarie
nporecca paspabotku [IO MOTyT BO3HUKHYTH MPOOJIEMBI, YTPOXKAIOIINE BCEMY
IPOrpaMMHOMY IPOEKTY.



3. bonbuue npoepammuvle npoexkmul - 9mo yacmo "00Hopaszosvie" npoexmui.
bonpmme mporpaMMHBIE TIPOEKTHI, KaK TPABWIO, 3HAYUTEIHHO OTIMYAIOTCS OT
MPOCKTOB,  pEaTu30BaHHBIX  paHee.  [loaTomy,  4YTOOBI ~ YMEHBIIUTH
HEOMPEICTICHHOCTh B TUIAHUPOBAHWHU TPOEKTA, PYKOBOAUTEIIN MPOEKTOB JOKHBI
o0nagaTh O4YeHb OOJBIIMM  MPAKTHYECKUM onbiToM. Ho  mocTosiHHBIE
TEXHOJIOTUYECKHE U3MEHEHUSI B KOMITBIOTEPHOM TEXHHMKE M KOMMYHUKAIMOHHOM
000pyI0BaHUN OOECIICHUBAIOT MPEABIIYIIUIA OMbIT. 3HAHWUS W HAaBBIKH, HAKOI-
JIEHHBIE OIMBITOM, MOTYT HE BOCTPEOOBATHCSI B HOBOM IIPOEKTE.

[lepeunciieHHOE BbIIIE MOXET MPUBECTH K TOMY, YTO peaju3alus MpoeKTa
BBIMZET M3 BPEMEHHOIo rpauka WA MPEBBICUT OIOHKETHbIE aCCUTHOBAHUSI.
[IporpamMmMHBIE  CHCTEMBI  3a4acTyl0  OKa3bIBAIOTCS HOBHHKAMH Kak B
"ueonoruuyeckoM", TaKk U B TEXHUYECKOM IUIaHEe. TEeXHUYECKHE MPOEKThI, KOTOPHIE
SIBJISIIOTCS. MHHOBAIIMOHHBIMU (HAIpUMEp, HOBas TPAHCIIOPTHAs CUCTEMa), TaKXKe
4acTO HApyIIAIOT BpeMeHHbIe rpaduku padot. [TosTomy, mpenaBuas BO3MOKHBIC
poOJIEMBI B peau3aiiy MPOTPAMMHOTO MPOEKTA, CIEMIYET BCET/Aa IIOMHUTD, YTO
MHOTHM W3 HHX CBONCTBEHHO BBIXOJHWTH 32 PAMKH BPEMEHHBIX M OOJKETHBIX
OrpPaHUYEHUM.

IlnanupoBaHue NpoeKTa

OddexTrBHOE yIpaBIeHUE MPOTPAMMHBIM MTPOEKTOM HANPSIMYIO 3aBUCUT OT
MPaBUJIBHOTO TUTAHUPOBAHUSA padOT, HEOOXOAMMBIX JUIsl €ro BbinojiHeHud. [lnan
MIOMOTaeT MEHEJKEepy MNPEeIBUIIETh MPOOJIEMBbI, KOTOPbIE MOTYT BO3HHUKHYTH Ha
Kakux-mmoo sranax co3ganus 10, u pa3zpaboTaTh MPEeBEHTUBHbBIE MEPHI IS UX
NpeaynpexaeHuss win pemieHud. [lnaH, pa3paOoTaHHBII Ha HadallbHOM 3Tarie
MIPOEKTA, PACCMATPUBAETCS. BCEMU €T0 YYAaCTHUKAMH KAK PYKOBOISIIHAN JOKYMEHT,
BBITIOJIHEHUE KOTOPOrO JOJKHO MPUBECTH K YCIIEIMIHOMY 3aBEPIICHUIO IPOEKTA.
DTOT MEepBOHAYANBHBIA IJIAH JIOJDKEH MaKCUMalIbHO MOAPOOHO OMHUCHIBATH BCE
JTAIlbl PEAIM3ALNU [IPOEKTA.

Kpome pa3paboTku miaHa MpoekTa, Ha MEHEIKEpa JIOXKHUTCS 00I3aHHOCTH
pa3paboOTKu APYTUX BUJIOB IJIAHOB. DTH BUBI IUIAHOB KPATKO OMUCAHBI B TA0I. 1.

Ta6bnuua 1 - Buabl ni1aHoB

[Maan Onucanue

[T7aH KagecTBa OnmceIBaeT CTaHAApTH M MEPONPHUATHS MO MOJIEP)KKe KagecTBa pazpabaTteiBaemoro 110

[Tnan arrecTarum OmnuceiBaeT CIoOCoOBI, pPecypchl W TEpedeHb padoT, HEOOXOAWMBIX [UISl aTTeCcTaIluy|
IporpaMMHON CHCTEMBI

[Tnan ynpasieHuA|ONHIChIBAET CTPYKTYPY U IPOIIECCH yIpaBieHU KOHPHUTyparmen

KOH(UTYparyen

[Tnan conpoBoknenus 110 [[Ipeanaraer mian MepoONpHUATHIA, TpeOyromuxcs s conpoBoxkaenus 10 B mporecce ero
PKCIUTyaTaIiy, a TakXKe pacdeT CTOMMOCTH COIPOBOXKICHHS M HEOOXOIWMBIC JJIS 3TOTO

pecypchl

[lmar 1o  ympasneHHo]ONKUCHIBAET MEPONPUATHS, HANpaBlICHHbIC Ha IOBHIIICHHE KBATH(PHUKAINN UICHOB
[epCOHAIIOM KOMaH[IBI pa3pabOTINKOB

B nuctunre 1 mnokazaH mnpouecc IrutaHupoBaHus cosfganus 110 B Buze
ICEBIOKOJA. 31eCh CleJdaH AakIeHT Ha TOM, 4YTO IUIAHHPOBAHHE — 3TO
UTEpalMOHHBIM nponecc. [lockonmpky B mpomecce BBIIOJHEHUS IPOEKTA
MOCTOSIHHO ~ TIOCTyMaeT HoBasg HMH(OpMalMs, TIUIaH JOJDKEH pPEeryJspHO



nepecMaTpuBaThcs. BaxkHbIME (PaKTOpaMu, KOTOPBIC JOJDKHBI YYUTHIBATHCS MIPH
pa3paboTke TmaHa, SBIAIOTCS (UHAHCOBBIE W JICJNOBBIE  00S3aTEIHCTBA
opranuzanui. Eciam OHM W3MEHSIOTCS, 9TH W3MEHEHHS TakKe JOJDKHBI HAWTH
OTpakeHHE B IUIaHE PaloT.

JIuctunr 1. Ilpouecc miIaHupoBaHus MPOEKTA
OnpeencHre MPOCKTHBIX OrPaHNYCHHUHA

[epBoHauabHAas OI[CHKA MTAPAMETPOB MPOCKTA

OmnpeencHre 3TANOB BHIITOJHEHUS MTPOSKTA U KOHTPOIBHBIX OTMETOK
while moka npoekT He 3aBepImnUTCs WK He OyaeT ocTaHOBJICH loop
Cocrasienune rpaduka padot

Hayaso BeimostHeHUS paboT

OuaHne OKOHYAHUS OYEPETHOTO dTarna padoT

OTcnexxnBaHUe XOZa BEITIOIHEHHS padoT

ITepecMOTp OLIEHOK MAapaMeTPOB MTPOCKTA

W3zmenenue rpaduka padot

IlepecMOTp MPOSKTHBIX OTPAaHUYCHUIH

if (Bo3HuKIIA Tpobnema) then

[epecMOTp TEXHUYECKUX WIIH OPTaHU3AIMOHHBIX TAPAMETPOB MIPOCKTA
end if

end loop

[Ipouecc  mIaHUpOBaHHMA  HAYMHAECTCA C  ONPEACNEHUS  MPOEKTHBIX
OrpaHMYEHUI (BpEMEHHBIE OTPaHMUYEHUS, BO3MOXKHOCTH HAJIWYHOTO IEPCOHAa,
OIO/IPKETHBIE OTpaHUYEHUs U T.1.). DTH OTPAaHUYEHUS JOJDKHBI OINPEAEIATHCSA
NapajuleIbHO C OLIEHMBAHUEM IPOEKTHBIX MapaMETPOB, TaKUX KaK CTPYKTypa U
pa3Mep IpOeKTa, a TAKXKe pacupeereHneM (PyHKINN cpein UCIIOIHUTENEH. 3aTeM
ONpEAEINAIOTCS dTanbl pa3pabdOTKM U TO, KaKUE pe3ysibTaTbl JIOKYMEHTALUS,
IPOTOTHUIIBI, MTOACUCTEMBI WM BEPCHUU IPOIPAMMHOTO MPOAYKTA) JOJKHBI OBITH
MOJTyYeHbl MO0 OKOHYAHWU STUX 3TanoB. Jlajmee HauMHAeTCs HUKIUYECKas 4acTb
wianupoBanusi. CHayana paspaOaTeiBaeTcs Tpaduk pabOT MO BBINOJIHEHUIO
OpoeKTa WM JaeTcs pas3pelieHre Ha TMPOJOJDKEHHE WCIONb30BaHUA paHee
co3nanHoro rpadwuka. I[locime storo (0ObYHO Yepe3 2-3 Hemenu) MPOBOIUTCS
KOHTPOJIb BBITIOJHEHHsI pabOT U OTMEYAIOTCSl PACXOXKICHUS MEX]y peallbHbIM U
TJIAHOBBIM XOJIOM PaboT.

Jlanee, mo Mepe MOCTYIUIEHHWS HOBOW HMH(OpPMAIMK O XOJE BBIIOJHEHUS
IPOEKTa, BO3MOXKEH NEPECMOTpP MEPBOHAYAIBHBIX OLEHOK MapaMeTpOB IMPOEKTA.
OT0, B CBOIO OYEpE/Nb, MOKET IPHUBECTH K M3MEHEHMIO rpaduka pador. Ecnu B
pe3yJibTaTe ATUX U3MEHEHMH HApYIIAIOTCS CPOKHU 3aBEPIICHUS MPOEKTA, JOJKHBI
ObITh mepecMOTpeHbl (M coryacoBanbl ¢ 3aka3uukoM I1O) mnpoexTHbIE
OTrpaHUYEHUSI.

KoHeuHo, G0JBIIMHCTBO MEHEKEPOB MIPOEKTOB HE AYMAIOT, YTO peaau3anus
UX TPOEKTOB MPOUIET IJagKko, 0e3 Besikux mpobsieM. JKemarenpHO ommcaTth
BO3MOJKHBIE MPOOJIEMBI €IIe O TOT0, KaK OHU MPOSBAT CeOsl B XOJ€ BBHIMOJIHEHUS
npoekta. [losTomy nydmie cocTaBisaTh "meccumucTuyeckue” rpaguku padbot, yeMm
"ontumuctuyeckue'. Ho, KOHEYHO, HEBO3MOKHO ITOCTPOUTH IUIAH, YYUTHIBAIOIIHIA
BCE, B TOM YHWCJE CllydaiiHble, MPOOJEeMbl M 3aJ€P>KKH BBIOJIHEHHUS IPOEKTa,
MO3TOMY U BO3HHMKAET HEOOXOAMMOCThH MEPHUOJUUYECKOTO MEePecMOTpa MPOEKTHBIX
OTrpaHMUYEHUI U 3TANlOB CO3JaHUs MPOTPAMMHOTO MPOIYKTA.



ILiian npoekra

[Inan mpoexkTa MOKEH YETKO TMOKa3aThb pecypchl, HEOOXOIUMBIE IS
peanm3ani TPOEKTa, pasfeieHue pabdoT Ha JTambl U BPEeMEHHOW rpaduk
BBINIOJIHEHHUSI 3TUX JTanoB. B HEKOTOPBIX OpraHu3alusX IUIAH MPOEKTa
COCTAaBJISIETCS KaK €UHBINA IOKYMEHT, COJIep Kalliil BCE BUJIbI MJIAHOB, ONTUCAHHBIX
BbIllle. B pyrux ciydasx miaH NpOeKTa OMHCHIBAET TOJBKO TEXHOJIOTUYECKUN
npouecc cozganus 110. B takom minaHe o0s3aTeNbHO MPUCYTCTBYIOT CCHUIKM HA
IUJIaHbl JPYTUX BUJIOB, HO OHU pa3padaThIBAIOTCS OT/IEIBHO OT IJIaHa MPOEKTa.

[Inan, npencraBieHHbl HWXKE, MPUHAICKUT HUMEHHO K MOCIECTHEMY THILY
IUTaHOB. JleTanu3alius mIaHOB MPOEKTOB OYEHb PA3HUTCS B 3aBUCHMOCTH OT THIIA
pa3pabaTeiBa€MOro MPOrpaMMHOIO MPOAYKTa U OpraHu3anuu-paspadorunka. Ho B
JTr000M citydae OOJBIIMHCTBO IUIAHOB COAEPKAT CIEAYIONINE Pa3/Iebl.

1.Bsedenue. Kpatkoe omnncanue 1eiedl MpoeKTa U MPOEKTHBIX OrpaHUYCHUN
(OrO[IKETHBIX, BPDEMEHHAIX U T.J.), KOTOPHIE BaXKHBI AJIS1 YIIPABJICHUS IPOECKTOM.

2.Opeanuzayus evinoanenus npoekma. Onucanue crnocoda moadopa KOMaHIbI
pa3pabOTUMKOB U pacipeiesieHne 00s13aHHOCTEN MEeX Ty WieHaMU KOMaH/Ibl.

3.Ananuz pucrkog. Onucanre BO3MOXXHBIX MPOEKTHBIX PUCKOB, BEPOSITHOCTU
UX TIPOSIBJICHUS U CTPATEeTui, HaNpaBIEHHbIX Ha WX YyMeHblIeHue. Tema
YIPAaBJICHUS] pUCKAMU PACCMOTPEHA HUXKE.

4 Annapamusie u npocpammuvle pecypcwl, HeobXooumvle Ol peanuzayuu
npoekma. llepedyeHb amnmapaTHBIX CpPEIACTB M NPOrpPaMMHOro oOecreueHus,
HEOOXOAMMOro i pa3pabOTKK MporpaMMHOro mnponaykra. Eciau anmapaTHbie
cpencTtBa TpeOyeTcs 3aKynaTh, MPUBOAUTCA UX CTOMMOCTh COBMECTHO C IpadukoM
3aKYIKH U TTOCTABKHU.

5.Pazbuenue pabom na smanwel. Ilponecc peanuzanuu MpoekTa pazdoUBaeTcs
Ha OTACNIbHbIE IMPOLIECCHI, OMPEICNAIOTCS JTalbl BBIMNOJHEHHUS IPOEKTa,
IPUBOJMTCS ONKCAHUE PE3YNbTATOB (''BBIXOJOB") KaXKJIOT0O ATana U KOHTPOJIbHBIE
OTMETKH. JTa TeMa MpeACTaBIeHa HIKE.

6.Ipagpux pabom. B 31OM rpaduke OTOOpa)KaOTCS 3aBUCHUMOCTH MEXITY
OTHENbHBIMU TIpolieccamu (dTanamu) paszpadbotku I10, oleHKM BpeMeHH HX
BBITIOJIHEHUS U PaCIpe/iesieHe YJIEHOB KOMaH/bl pa3padOTUHUKOB MO OTAEIIbHBIM
JTanam.

7. Mexanusmobl MOHUMOpUHeA U KOHMPOAA 3d XOOOM BbINOJHEHUs NPOeKmd.
OnuckIBalOTCSl MPEAOCTABIIIEMbIE MEHEHDKEPOM OTYEThl O XOJE BBINOIHEHUS
paboT, CPOKM HX MPEIOCTABJICHHS, a TaKXKe€ MEXaHU3Mbl MOHHMTOPHHIA BCETO
IPOEKTA.

[Inan nmomkeH peryisapHO TMepecMaTpUBaTbCA B MPOLECCE peaTu3aluu
npoekta. OAHM YacTH IUJIaHA, HampuMmep rpaguk padoT, W3MEHSIIOTCS YacTo,
npyrue Oosiee crabwibHbl. [l BHeceHMsT W3MEHEHHUW B IUIaH Tpedyercs
cHeluaibHas OpraHu3alys JOKYMEHTONOTOKA, MO3BOJSIONIAs OTCIEKUBATH 3TU
U3MEHEHUS.

KoHTpoJIbHBIE 0OTMETKH 3TANOB PadoT



Menemxkepy miig opranusanuu mnpouecca cozaanusi 110 u ynpaBiaeHus um
HeoOxomuma wuH(popMmanus. [lockonmbKy caMO TIporpaMMHOE OOecTieueHue
HEOCsI3aeMO, dTa ympaBlieHUYecKass HH(OpPMAIUs MOXKET OBITh MOJTyYeHa TOIHKO B
BUJIE JIOKYMEHTOB, OTOOpaXalOIIMUX BBIIOJHEHUE OYEPETHOro dTama pa3paboTKu
IporpaMMHOro mpoaykrTa. be3 3Tol mHbOpmanmuu HeENb3s CYAUTh O CTENEHU
TOTOBHOCTH CO3/1aBAEMOIr0 TMPOJYKTa, HEBO3MOXHO OILICHUTHh IPOU3BEICHHBIC
3aTpaTthl WK U3MEHUTH Tpaduk padoT.

[Ipu muiaHMpOBaHUM MPOIECCA ONPEIEISAIOTC KOHTPOJIbHBIE OTMETKH— BEXH,
OTMEYarolIre OKOHYAHUE OMPEIeIEHHOr0 ATana padot. i Kaxa0i KOHTPOJIbHOU
OTMETKHU CO3/Ia€TCsl OTUET, KOTOPBIA MPEIOCTABISETCS PYKOBOACTBY MPOEKTa. DTU
OTUYETHI HE JOJDKHBI OBITH OOJBIIMMU OOBEMHBIMH JOKYMEHTAMH, OHH JOJDKHBI
NOJIBOANTHh KpPAaTKUE€ HWTOTH OKOHYAHMUS OTAEIHHOTO JIOTHYECKH 3aBEPIIEHHOTO
JTama MPOEKTa. JTarloM HE MOXeT ObITh, Hampumep, "Hamumcanme 80% xoma
nporpamMm', TOCKOJIbKY HEBO3MOKHO IPOBEPHUTH 3aBEpIICHHE Takoro '"srama';
KpOM€ TOro, 1mojoOHast nHpopMalus MpakTUYECKH Oecrose3Ha Ui YIpaBIeHHUs,
MOCKOJIBKY 37IeCh HEe OTOOpakaeTcs CBsi3b 3TOro '"srama" C JPYTUMHU 3TaraMu
cozmanus 110.

OOBIYHO 1O 3aBEPIICHUN OCHOBHBIX OOJBIIMX 3TANOB, TAKUX KaK pa3padoTKa
cnenudukanuy, MPOSKTUPOBaHME M T.M., 3aka3zuuky I[IO mnpegocraBistoTCs
pe3yibTaThl WX BBINOJHEHHUS, TAaK HAa3bIBAEMble KOHTPOJBHBIE MPOEKTHBIE
AJIEMEHTBI. ITO MOXKET OBITh JOKYMEHTAIUsl, POTOTUIl TPOrPAMMHOIO MPOAYKTA,
3akoH4YeHHble TojcucTeMbl IO u T.1. KOHTpOJIbHBIE MPOEKTHBIE 3JIEMEHTHI,
npeaocrasisieMble 3aka3unky [10, MoryT coBnagaTh ¢ KOHTPOJIbHBIMH OTMETKAMHU
(TouHee, C pe3ylbTaTaMU BBIIIOJIHEHUs Kakoro-nubo »srtama). Ho oOpaTtHoe
yTBepXkAeHHe HeBepHO. KOHTpOJIbHBIE OTMETKHM — 3TO BHYTPEHHUE MPOEKTHBIC
pe3ynabTaThl, KOTOpbIE HCHOJB3YIOTCS M KOHTPOJS 3a XOJOM BBIMOJIHEHHS
pOEeKTa, M OHU, KaK IPABUIIO, HE TIpeoCcTaBisitoTCs 3aka3zuuky [10.

Jlns ompeseneHrss KOHTPOJBHBIX OTMETOK Bech Tmporecc cosnanus [10
JOJDKEH OBITh pa30MT Ha OTHENbHBIC OJTambl C YyKa3aHHBIM '"BBIXOJOM"
(pe3yabpTaToMm) Kaxaoro stamna. Hanpumep, Ha puc. 1 mokaszaHsl 3Tamnbl pa3padOTKu
cnenudukanum TpeOOBaHUN B cllydae, KOTJa JJIsi €€ MPOBEPKU MCHOJIb3YyeTCs
OPOTOTUIl  CHUCTEMbI, a TaKXe TMPEACTABICHbl BBIXOJHBIE  PE3YJIbTAThI
(KOHTPOJBHBIE OTMETKHM) KaXKJOro JTamna. 3/1eChb KOHTPOJIbHBIMH MPOEKTHBIMU
AIIEMEHTaMHU SIBJISIOTCS TpeOoBaHUs U crieruuKanus TpeOOBaHUM.
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Puc. 1. Dramsl npornecca pa3paboTku crneruduKanum

I'padux pador
CocraBnenue rpaduka - OJHA U3 CaMbIX OTBETCTBEHHBIX padoT,
BBITNIOJIHAEMBIX MEHEIPKEPOM IPOEKTa. 3JI€Ch MEHEKEP OLIEHUBAET JIUTEILHOCTh



IIPOEKTA, ONPEACIIET PeCypChl, HEOOXOIMMBIC JIJISl peaTi3aIlii OTACIIBHBIX ITAIlOB
paboT, U mpeacTaBiseT X (ITAbl) B BUJIC COTJIACOBAHHOM MOCIIECIOBATEIIBHOCTH.
Ecnu manHBIi MPOEKT MOAOOEH paHee pealn30BaHHOMY, TO Tpaduk pabdbor
TIOCJICHETO MPOCKTa MOXKHO B3SITh 32 OCHOBY I JaHHOTO Ipoekta. Ho 3arem
ClIeyeT ydYecTh, 4YTO Ha OTACIBHBIX JTalmax HOBOTO TMPOEKTa MOTYT
UCTIONE30BATHCSI METOIBI U TIOJIXOIbI, OTJIMYHBIC OT MCIIOIh30BAaHHBIX paHEe.

Ecnmu mpoexT sABiIseTCS HWHHOBAllMOHHBIM, [E€PBOHAYAIBHBIC OIICHKHU
JUINTEIPHOCTH M TpeOyeMBIX  pecypcoB  HaBepHsKa OyayT  CIHUIIKOM
ONTUMUCTUYHBIMHU, JaK€ €CIM MEHEKEp IMOMBITAETCS TMPEAyCMOTPETh BCE
BO3MOXKHBIE HEOXHTaHHOCTH. C 3TOW TOYKHM 3peHHsi MpoekThl co3manus 1O He
OTIIMYAIOTCS OT OOJBIIMX WHHOBAIMOHHBIX TEXHUYECKHX TPOCKTOB. HoBBIC
a’3pOTOPTHI, MOCTHI U JIaXKe HOBBIC aBTOMOOWJIH, KaK MPABHJIIO, IOSBIISIOTCS ITO3KE
NIEPBOHAYAIEHO OOBSBIICHHBIX CPOKOB MX CIAaud WJIM IOCTYIUICHUS Ha PBIHOK,
4eMy MPUYUHON SBJISIOTCS HEOKMIAHHO BO3HHUKIIWE IMPOOJIEMBI M TPYIHOCTH.
HiMeHHO 1MO3TOMY Tpadukyd paboT HEOOXOIWMO TOCTOSHHO OOHOBIISITH IO MEpe
MOCTYIUICHUST HOBOW MH(OPMAITUHU O XOJI¢ BBIITOJIHEHHUS MTPOSKTA.

B mpomecce cocraBiaenus rpaduka (puc. 2) Bech MaccuB paborT,
HEOOXOIUMBIX ISl peaM3alli MPOeKTa, pa3OuBaeTcs Ha OTACIbHBIC JTalbl U
OIICHUBAeTCA BpeMms, TpeOyromieecs Ui BBITOTHEHUS Kakaoro srama. OObIYHO
MHOTHE JTambl BBIIOJHAIOTCS  TapamienbHo. [padux  paboT  AomKeH
IIpeyCMaTPUBATh 3TO U PACTIPECNIATh MPOU3BOJACTBEHHBIE PECYPCHI MEXAY HUMU
Hanbosee onTUMaNbHBIM 00pa3oM. HexBaTka pecypcoB AJisi BHITIOJTHEHHS KaKOTO-
1100 KPUTHUYECKOTO dTama - dYacTras NpPUYMHA 33JCPKKUA BBITIOJHEHUS BCETO
IIPOEKTA.

JUTMTETbHOCTD 3TAIOB OOBIYHO JOJDKHA OBITH HEe MEHbIe Hexenu. Eciau oHa
OyleT MeHbINe, TO OKaXETCS HIKE TOYHOCTH BPEMEHHBIX OIICHOK 3TaIloB, YTO
MOXXET MPUBECTH K 4AaCTOMY mepecMoTpy rpaduka pador. Taxxke 1menecoodpasHo
(B acmeKkTe YIpaBJICHUS MPOCKTOM) YCTAHOBUTh MAaKCHUMABHYIO JIUTEIBHOCTH
9TanoB, He npeBblmaronyro 8 win 10 Hexenb. Ecam ecTh 3Tambl, MMErOIIHe
OOJBIIYIO JTUTEIBHOCTD, UX CIIEAYET pa3OUTh Ha 3TAIbl MEHBIICH ITUTETFHOCTH.

[Ipun pacdere UIUTEIHHOCTH JTAOB MEHEKEP MOJDKEH YYUTHIBATh, YTO
BBITIOJTHEHHUE JIFOOOTO ATana He o0oiaeTcsa 63 OO0IbIINX WX MaJICHBKUX MpoOieM
U 3anepkek. Pa3paboTunku MOTYT JOMYCKaTh OMIMOKH WIIU 33JI€PKUBATh CBOIO
paboTy, TEXHHKA MOXKET BBIUTH M3 CTPOS JUOO amnmapaTHbIe WIH MPOTPaMMHEIC
CpeICTBa TMOMJEPKKH Tpolecca pa3paboTKM MOTYT TOCTYNHTH C OMO3AAHHUEM.
Ecii mpoekT WHHOBAIIMOHHBIA M TEXHUYECKH CIIOXKHBIM, 3TO CTAHOBHUTCS JIOTOJ-
HUTCIIHBIM (aKTOPOM TIOSIBJICHUST HETIPEABHICHHBIX IMPOOJIEM W YBEIHMYCHUS
JUIATEIPHOCTH peal3allid TPOCKTa 110 CPaBHEHUIO C TIEPBOHAYAILHBIMH
OIICHKaMH.

Tpebosanus xk 110
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Puc. 2.- Tlporiecc cocrapiienus rpaguka padot

Kpome BpeMeHHBIX 3aTpaT, MEHEKep JOJDKEH paccuuTaTh APYrHe pecypchl,
HEOOXOJMMbIE JJisi YCHEIIHOTO BBIMOJHEHUsT Kaxaoro srtama. OcoOblil BHI
pecypcoB — 3TO KOMaHAa pa3pabOTYMKOB, IPHUBJICUYECHHAS K BBITOJIHEHUIO
npoekta. JlpyruMu BHAaMH PECYpCOB MOTYT OBITh HEOOXOAMMOE CBOOOTHOE
JMCKOBOE TMPOCTPAHCTBO Ha CepBEpe, BpeMsS HCMOIb30BAaHUS KaKOTO-JIH00
CHEIMAIbHOTO 00O0pYJIOBaHUSI M OIO/DKETHBIE CpPEACTBA HAa KOMaHAMPOBOYHBIC
pacxo/bl mepcoHana, paboTaoIIero HaJl IPOEKTOM.

CymecTByeT Xxopollee SMIHMPHUYECKOe MPaBUJIO: OLEHUBAaTh BPEMEHHBIC
3aTpaTbl TaK, Kak OyATO HHUYEro HENPEeIBUACHHOTO M '"IUIOXOro" HE MOXKET
CIIyUUTBCSI, 3aT€M YBEJIWYHUTh STH OLEHKU IS y4eTa BO3MOXKHBIX MPOOIeM.
Bo3MoskHBIE, HO TPYJIHO MPOTHO3UPYEMbIE MPOOIEMbI CYIIECTBEHHO 3aBUCST OT
TUMA U TApaMeTpOB TMPOEKTa, a TaKkKe OT KBAIU(HUKAIMK M ONbITA YJICHOB
KOMaH[bl Pa3paboTunkoB. K HCXOAHBIM pacyETHBHIM OIICHKaM PEKOMEHIyeTcs
no6asiate 30% Ha BO3MOXHBIE MpoOsieMbl u 3atem eme 20%, 4ToO0bI OBITH
TOTOBBIM K TOMY, YTO HEBO3MOKHO MPEABUIECTb.

I'padpuk paboT MO MpPOEKTy OOBIYHO TMpEACTaBiseTcs B BUAe Habopa
auarpamMm U rpauKoB, MOKa3bIBAIOIIUX pa3OMeHue MPOEKTHBIX paboT Ha 3Tarbl,
3aBHCHUMOCTH MEX/y dTallaMH U pacrpeesieHue pa3padOTUNKOB 110 ITATAM.

BpeMeHHbie U ceTeBbIe TMATPAMMBbI

BpemeHnHble 1 ceTeBble IuarpaMMbl MOJE3HBI JUIs NPEACTaBICHUS Tpaduka
paboT. BpemeHnHas quarpamma mokasbplBaeT BpeMsl Hauaja U OKOHYAHUS KaKJ0ro
3Tana U ero AIUTENbHOCTh. CeTeBas quarpaMmma oToOpakaeT 3aBUCUMOCTU MEXKIY
Pa3IMYHBIMM 3TallaMH MIPOEKTA. JTU AUArpaMMBbl MOYKHO CO3/1aThb aBTOMATHUYECKH
C IIOMOILIBIO TPOrPAMMHBIX CPEACTB MONIEPKKU YIPABICHHUS HA OCHOBE
uH(pOpMalny, 3a10)KEHHON B 0a3€ TaHHBIX MPOEKTA.

PaccMoTpuM »Tambl HEKOEro NpPOEKTa, MNpEACTaBI€HHble B Taldd. 2, u3
KOTOPOM, B YaCTHOCTH, BUAHO, UTO 3Tan T3 3aBucut ot 3tana T1. 310 3HAYUT, 4TO
stan T1 noipKkeH 3aBepIIMTHCS Mpexkae, 4yeM HauHercd 3tan 13. Hampumep, Ha
srarte T1 DpPOBOAWTCS KOMIIOHEHTHBIM AaHAIM3 CO3aBA€MOI0 IMPOrPAMMHOIO
IPOJYKTA, a Ha 3Tane T3 — npoeKTUPOBAaHUE CUCTEMBI.

Ha ocHOBe npuBeNEeHHBIX 3HAYEHUN JUIMTEIBHOCTH 3TallOB M 3aBUCUMOCTH
MEX1y HUMHU CTPOUTCS CETEBOM rpaduk mnocienoBaTenbHocTH 3TanoB (puc. 3). Ha
3TOM rpaduKe BUIHO, KAKUE pabOTHI MOTYT BBIIOJIHATHCS MapaJJIENIbHO, a KaKHhe
JOJDKHBI BBINOJIHATBCSA IOCIIEN0BATENbHO JIPYT 3a APYroM. OTambl 00O3HAYEHBI
IPSMOYTOJIbBHUKaMU. KOHTpOJbHBIE OTMETKM UM KOHTPOJIbHBIE IIPOEKTHBIC
AJIEMEHTHI MOKa3aHbl B BUJIE OBAJIOB U 0003HAYEHBI (KaK U B Ta0j. 2) OykBoit M ¢
COOTBETCTBYIOIIMM HOMepoM. /JlaTel Ha JAHHOM JUarpaMme COOTBETCTBYIOT



Hayaly BbIIIOJIHEHH 3TanoB. CeTeByro AuarpaMmy CieayeT YUTaTh CIEBa HAIPABO
Y CBEPXY BHHU3.

Tabnuua 2 - Jransl IpoekTa

ran JAnuTeabHOCTh (JIHM) 3aBHCHMOCTD
Tl 8
T2 15
T3 15 T1 (M1)
T4 10
TS 10 T2, T4 (M2)
T6 5 T1, T2 (M3)
T7 20 T1 (M1)
T8 25 T4 (M5)
T9 15 T3, T6 (M4)
T10 15 TS5, T7 (M7)
T11 7 T9 (M6)
TI12 10 T11 (MS)
14/7/98 15 oHei
) " 15 nHed
& aHei 9

4/8/99 Jrmmmmed  25/8/93
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Puc. 3. CereBas auarpamma 3TaroB

Eciu nng co3maHus ceTeBOMl AvarpaMMbl MCHOJIB3YIOTCSI MPOTpaMMHBIE
CpeicTBa TMOJJEPKKU  YNPaBICHUS  MPOEKTOM, KaXKIBIM  3Tam  JIOJDKEH
3aKaHYMBATbCS KOHTPOJIBHOM OTMETKON. O4epeIHOM 3Tan MOKET Ha4aThCsl TOJIBKO
TOTJIa, Korja OyJIeT moJiydeHa KOHTPOJIbHAs OTMETKA (KOTOpasi MOKET 3aBUCETh OT
HECKOJIBKHX MpenmecTByronmx 3tanoB). [loatomy B Tperbem cronlue Tabdi. 2
MPUBEJEHBI KOHTPOJIbHBIE OTMETKHU; OHU OyAyT JHOCTUTHYTHI TOJBKO TOTJa, KOTJa
OyAeT 3aBeplIeH OJTam, B CTPOKE KOTOPOTO IIOMEIIEHa COOTBETCTBYIOIIAsS
KOHTPOJIbHAsI OTMETKA.

JIro0oi1 ATam He MOXET HAadaThCs, MTOKAa HE BBIMOJTHEHBI BCE ATAMbl HA BCEX
MyTSAX, BEAYIIMX OT Hayaja MpoekTa K JaHHoMy sTtanmy. Hampumep, stan T9 e
MOXXET HaudaThCs, MOKa He OymyT 3aBepiieHbl dtanbl T3 u T6. OTmMerum, 4TO B



JJAHHOM Clly4ae JOCTH)KEHUE KOHTPOJIbHOM OTMETKH M4 roBOpUT O TOM, YTO 3TH
ATalbl 3aBEPIIECHBI.

MuHuManbHOE BpeMs BBINIOJHEHUS BCETO IPOEKTAa MOXKHO pPacCUUTaTh,
MIPOCYMMHMPOBAB B CETEBOW JUarpaMme JJIMTEIbHOCTH 3TAlOB HA CAMOM JJIMHHOM
nyTd (AJIMHa TYTH 3]1eCh M3MEpSAETCS HE KOJMYECTBOM 3TaloB Ha IyTH, a
CYMMapHOU JUIUTENIbHOCTHIO 3TUX ATAlOB) OT Hayaya MPOEKTa JO €ro OKOHYaHUs
(3TO Tak Ha3bIBAEMbI KPUTHUYECKUH MyTh). B Hamem ciayyae npoaomKUTeIbHOCTh
npoekTa coctaBisger 11 Hemenb unu 55 pabouux nneil. Ha puc. 3 kputudeckuii
NyTh MOKa3aH 00Jee TOJCTHIMU JUHUSMU, YEM OCTalIbHbIE yTHU. Takum oOpazom,
o01asi MpoAODKUTENIbHOCTh pEealn3alliyd IMPOEKTa 3aBUCUT OT 3TarnoB padoT,
HAXOJIAIIUXCS HAa KPUTUYECKOM MyTH. JIr00ast 3amepikka B 3aBEPIICHHH JIFOOOTO
JTana Ha KpUTUYECKOM ITyTH MPUBENET K 3aJE€PHKKE BCETO MPOECKTA.

3azep>kKa B 3aBEpPUICHUM STAloOB, HE BXOJAIIUX B KPUTHUYECKUU IMyTh, HE
BJISIET HA MPOJOJDKUTEIBHOCTh BCErO MPOEKTA A0 TEX IIOp, ITOKAa CyMMapHas
JUTMTEIbHOCTh ATHX JTamoB (C Y4TOM 3aJepKEK) Ha KaKOM-HHOyIb TyTH HE
MPEBBICUT TPOJODKUTEIBHOCTH padOT Ha KpUTHYECKOM TyTh. Hampumep,
3amepxka stana T8 Ha cpok, MeHbliui 20 nHEHW, HUKAK HE BJIUSET Ha OOIIYIO
MPOJOJKUTENBHOCTh TpoekTa. Ha puc. 4 mpeacrtaBiieHa BpeMEHHasl IuarpaMmma,
Ha KOTOPOM MOKa3aHbl BO3MOYKHBIE 3aJ€PKKU HA KaKIOM JTarle.
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Puc. 4. Bpemennas auarpamma JIMTEIbHOCTH 3TANOB

CereBasi fuarpaMMa Mo3BOJISIET YBHICTh B 3aBUCHMOCTH JTalloOB 3HAYMMOCTh
TOTO WJIM WHOTO JTama s pealu3alii BCEero NpoekTa. BHUMaHME K dTamam
KPUTUYECKOTO MYTH YacTO MO3BOJISIET HAUTH CIIOCOOBI MX U3MEHEHHSI C TEM, YTOOBI
COKpATHUTh JUIMTEIBHOCTh BCETO MPOEKTa. MEHeKephl HCIOIb3YIOT CETEBYIO
auarpammy Ui pacrupezesieHus pador.

Ha puc. 4 mokaszano apyroe mpencrasieHue rpagpuka padbor. 9To BpeMeHHas
auarpaMMa (MHOT/Ia Ha3bIBaeMasi 0 MMEHU ee n300peTaress ruarpammoi [anTra)
MOXET OBITh TOCTPOEHA MPOrPaMMHBIMU CpPEACTBAMHU TIOJJICPKKH IpOIecca



ynpaBieHusi. OHa MOKa3bIBACT JUIMTEIBHOCTh BBIMOJHEHHSI KaXKJIOro 3Tama U
BO3MOKHBIEC UX 3aJICPKKH (MOKa3aHbl 3aTCHEHHBIMU MPSMOYTOJIbHUKAMU), a TAKKE
JaThl HaYaJla 1 OKOHYAHUS KaXKJIO0TO 3Tana. JTalbl KPUTUYECKOTO MYTU HE UMEIOT
3aTE€HEHHBIX MPSAMOYIOJBHUKOB; 3TO O3HAYaE€T, YTO 3aJep’KKa C 3aBEpUICHUEM
JTAHHBIX ITANOB MPUBEIECT K YBEIMYCHHUIO JJTUTEILHOCTU BCETO MPOCKTA.

[Tomo6HO pacmpeieseHu0 BpeMEH! BBITIOJTHEHHUS TAloB, MEHEKEP JOJKEH
paccuuTarh pacupeliesieHHe pecypcoB IO dTamaM, B YaCTHOCTH Ha3HAYUTH
UCTIOJHUTENIeH Ha Kaxaelii »Tan. B T1abn. 3 mnpuBeneHo pacnpeneneHue
pa3pabOTUYMKOB Ha KaXKJIbIK ATall, IPEeACTaBICHHbBIN Ha puc. 4.

Tabnuma 3 - PacripeeneHre HCIIOHUTENEH IO dTaniam

ran HUcnonnnrtenn
T1 Jxeitn
T2 AHHa
T3 Jxerin
T4 Dpen
TS Mbppu
T6 AnHa
T7 Joxum
T8 Dpen
T9 Jxerin
T10 AHHa
T11 Open
T12 Open

[lpuBenennas Tabnuma MoOKeT OBITh HCHOJB30BaHA POTPAMMHBIMU
CpeICTBaMU TOJIEPKKU Tpoliecca YIpaBICHUS ISl MOCTPOSHUS BPEMEHHOM
JUarpaMMbl 3aHSITOCTH COTPYJHHKOB Ha OMpEAENEHHBIX 3Tamax padoT (puc. 5).
[lepconan He 3aHAT B paboTe HaJ IPOEKTOM BCE BpeMs ero peanusanuu. B
TE€UYEHHE MEePUO/Ia HE3aHITOCTH COTPYIHUKHA MOTYT OBITH B OTIyCKE, paboTaTh HaJ
JIPYTUMH MIPOEKTAMU, TIPOXOAUTH OOYUEHHE U T.J.
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Puc. 5. Bpemennas quarpamMmma pacripeaesieHusi paOOTHHUKOB I10 dTaram

B Gonpimmx opranu3zanusix 00bIMHO pabOTaE€T MHOTO CHEIUATUCTOB, KOTOPHIC
3aICCTBYIOTCSL B TIPOEKTE MO Mepe HeoOxoaumocTth. KoHeduHo, TakoW Mmojaxon
MOXET CO3/1aTh ONpe/eTeHHbIE MPOOJIEMBI 111 MEHEKEPOB MPoeKToB. Hanpumep,
€CJIM CHEIUAJIMCT 3aHAT B MPOEKTE, KOTOPBIN 3aJIepKUBACTCS, 3TO MOXKET CO3/1aTh
MpsIMbIE CIIOKHOCTH JJIsL IPYTUX MPOEKTOB, IJI€ OH TaK»Ke JOJDKEH Y4aCTBOBATh.



[lepBoHauyanbHblil rpaguKk pabOT HEU30EKHO COAEPKUT KaKue-HUOyAb
omnOKu unu Hegopabotku. [lo Mepe peanuzanuu MpoeKTa pacCUUTaHHbIE OLEHKU
JUIUTEIHLHOCTU BBITOJHEHUS 3TarnoB pabOT MOJKHBI CPABHUBATHCS C PEaIbHBIMU
CPOKaMM  BBINIOJIHEHUSI OSTUX O3TanoB. Pe3ynbTaThl CpaBHEHUS  JOJIKHBI
UCIIOJIb30BATHCS B KaueCTBE OCHOBBI Ui IepecMoTpa rpaduka paboT eme He
pearu30BaHHbIX 3TallOB MPOEKTA, B YAaCTHOCTH Ui TOTO, YTOOBI MOIBITATHCS
YMEHBIINTD JJTUTEBHOCTh 3TAlIOB KPUTHUYECKOTO MyTH.

YupasieHue puckaMu

Baxxnoii yacThio pabOThl MEHeIKepa MPOEKTa SBISIETCS OLIEHKA PHCKOB,
KOTOpBhIE MOTYT MOBJUATh Ha rpa@uk pabOT WM Ha KauecTBO CO3JaBaeMOr0
IPOrpaMMHOTO TMPOAYKTa, W pa3paboTKa MEPONpHUITHH MO MPEAOTBPAILCHUIO
puckoB. Pe3ynbpTaThl aHamu3a pUCKOB JOJDKHBI ObITh OTPAXKEHBI B IIAHE MPOEKTA.
Omnpenenenne pUCKOB U pa3pabOTKa MEPOTPUITHIA MO YMEHBIICHUIO X BIIHSHUS
Ha XO/1 BBHITIOJTHEHUS MMPOEKTAa HA3bIBACTCS YIPABICHUEM PUCKAMHU.

VYHOpoIIeHHO PUCK MOKHO NMOHMMATh KaK BEPOSITHOCTH MPOSBICHUS KaKUX-
a1M00 HEOJIaronpHusTHBIX OOCTOATENHCTB, HETATUBHO BIUSIOIIMX HA peaU3aIUI0
npoekta. Pucku MOryr yrpoxkarb IpOEKTY B  IEJIOM, CO3/1aBaEMOMY
IPOrpaMMHOMY TPOAYKTY WM OpraHu3aluu-pa3padoTYuKy. MOXHO BBIIEIUTH
TPH THUIIA PUCKOB.

1. Pucku ons npoexma, KoTopble BIMSAIOT Ha Tpaduk padoOT WM
pecypcbl, HEOOXOIMMBIE /1J1s1 BHITTOJIHEHUSI IPOEKTA.

2. Pucku ona pazpabamweisaemozo npodykma, BIMSIONIAE HA Ka4e€CTBO
WIN MIPOU3BOIUTENIBHOCTD pa3padbaTbIBAEMOro MPOrpaMMHOTO IPOAYKTA.

3. busnec-pucku, oTHOCAUIMECS K OpraHU3alUU-pa3pabOTUUKy WIH
MOCTaBIIUKAM.

KoneuHo, 3T¥ THIIBI pUCKOB MOTYT mepecekarscs. Hanpumep, eciiv onbITHBIN
IPOrPaMMHUCT TOKHAAET MPOEKT, 3TO OyAeT PUCKOM s MPOeKTa (IIOCKOJIBKY
3aJIep>KUBAETCS CPOK CAAUYM TOTOBOTO MPOAYKTA), PUCKOM JJIsi MPOAYKTa (TaK Kak
HOBBIM MPOTrpaMMUCT, 3aMEHUBIIUN YIIEANIEr0, MOXKET OKa3aThbCsl HE CIUIIKOM
ONBITHBIM M CJieJIaTh OIIMOKKW B TIpOorpaMme) U OH3HEC-PUCKOM (TTOCKOJIBKY
3a/IepKKa JTAHHOTO MPOEKTa MOKET HETaTUBHO MOBIMATH Ha OyIyllue JelOBbIC
KOHTaKThl MEXIY 3aKa3UMKOM U OpraHu3aiuei-pa3padoTauKkom).

KoHkpeTHblE THIBI PUCKOB, KOTOpPbIE MOTYT OKa3aTh BJIMSHUE HA JAHHBIMI
IPOEKT, 3aBUCAT OT BHUJA CO3JaBA€MOI0 MPOrPaMMHOrO MPOAYKTa M OT
OpPraHU3AIMOHHOIO OKPYKEHHUs, TJIe peaiu3yeTcs MporpaMMHbBINA MPoekT. Bmecte
C TeM MHOTHE THUIIbI PUCKOB CHOCOOHBI MOBIHATH Ha JIOObIE MpPOTpaMMHbBIE
MIPOEKTHI, 3TU PUCKH MIPUBEACHHI B Ta0. 4.

Tabnuma 4 - Bo3aMoxHbIE PUCKH IPOTPAMMHBIX IPOESKTOB

Puck Tunel pucka Onucanne pucka
TexyuecTs pa3paboTYMKOB |PHCK IS TpOeKTa OmnbiTHBIE  pa3pabOTYMKK  MOKHIAIOT TPOEKT MO0  €ro)
BaBepILEHHUs

I3MeHeHne B YIpaBJICHUUFUCK JJI TPOCKTA OpFaHI/BaHI/If{ MCHSACT CBOM IIPUOPUTETHI B YIPABJICHUU]
0pFaHH3aHI¢IefI IMPOCKTOM




HerotoBHOCTh ~ ammapaTHbIX
CpesCcTB

Puck st mpoekta

IATIIapaTHBIE CpeACTBa, KOTOPbIE HEOOXOIMUMEBI IS POEKTa,
[HE TIOCTYIIUIN BOBPEMS MJIM HE TOTOBHI K AKCIUTyaTaIllui

IM3meHenue TpeboBaHU Puck st mpoekta w uisi[losBaeHre  OOJBIIOTO  KOJWUYECTBA  HENPEIBUICHHBIX|
pa3pabaTbIBa€MOTO M3MEHEHH B TpeOOBaHHAX,  MNPEIBSIBISEMBIX K
MPOTYKTA azpabareiBaemomy 110
Bamepkka B paspaborkePuck mis mpoekta m aCrniendUKAM  OCHOBHBIX WHTEp(EHCOB TOICUCTEM HE
crenuUKaIuu pa3pabaTbIBaEMOTO MOCTYIMHIN K Pa3pa00TYMKaM B COOTBETCTBHH C TpadUKoOM
[IpOAYKTa abor
Hemoouenka pa3smepalPuck mms mpoekta u usalPa3Mep CHCTEMbI 3HAYHUTEILHO MPEBBICKII IEPBOHAYATIBHYIO
[pa3pabaTbIBaMOil CUCTEMBI [pa3padaThIBAEMOTO OLICHKY
MPOAYyKTa
IHenmocraTouHas IPuck HsCASE-cpeactBa, mpenHazHadeHHbIE  JUISL  MOAJIEPIKKH
P GEKTUBHOCTD CASE-pa3pabarsiBacMoro MPOEKTa, OKa3aIMCh MeHee Y(()EKTUBHBIMU, YEM 0KUAATIOCH
CpeacTB MPOAYKTa
M3MeHeHUsT B TEXHOJOTHHBH3HEC-PUCK (OCHOBHBIC TEXHOJIOTHUH MOCTPOCHHUS MPOTPAMMHON CHCTEMBI
pazpabotku 10 BaMEHSIFOTCSI HOBBIMH
[losBnenue lbuzHec-puck IHa pbIHKE POrpaMMHBIX MPOAYKTOB A0 OKOHYAHUS MTPOEKTA
KOHKYPHPYIOIIETO TTOSIBIJIACh KOHKYPHUPYIOIIAs IIPOrpaMMHast CHCTEMa

[IPOTPaAMMHOTO TTPOAYKTA

CxeMma mpoliecca yrnpaBJIEHHs pUCKaMu MOKa3aHa Ha puc. 6. DTOT mpouecc

COCTOMUT M3 YCTBIPCX

CTaJIVH.

1.0npeodenenue puckog. OnpenensoTcs BO3MOKHbIC PUCKU JJI TPOEKTa, IS
pa3zpabaThiBa€MOro NpOyKTa U OU3HEC-PUCKHU.

2Ananu3z  puck

06. OneHuBaercs

MOSIBJICHUSI PUCKOBBIX CUTYyaIUH.
3.1Inanuposanue puckos. [1naHupyroTCcsi MEPONPUATHS TIO MPEAOTBPALIEHUIO
PUCKOB MJIM MUHUMHU3AIMU UX BO3JCUCTBUS HA IIPOEKT.
4. Monumopune puckog. I10CTOSIHHOE OLEHUBAHHE BEPOSTHOCTEN PUCKOB H
BBITIOJTHEHUE MEPONPUSATUN MO CMATYEHUIO TOCJIEACTBUNA MPOSIBICHUSI PUCKOBBIX

CUTYaLUH.

BCPOATHOCTE M IOCICA0OBATCIbHOCTD

MOHHTORIH
PHCKDS

Crmcox
NOTEHUMANBH
pMCkog

- —

Crimcon
NEpEQCTENEHHBI
pHCKDR

X

MEpDONPHATHA NO
NPEA0TEPALLEHHD
pMCEDE

OueHen
PHCKDB

Puc. 6. [Ipouecc ynpaBiieHUsI pucKaMu

[Ipouiecc ympaBiieHHs] PUCKaMM, KaK W JIpyrue MpPOLECChl TIaHUPOBAHMS,

ABJIIETCSI UTEPALIMOHHBIM, BBINOJHSAEMBIM B TEUYEHHME BCErO CpPOKA peaau3aluu
npoekta. CHavana pa3pa0OaThIBalOTCSl IUIaHbBl YIIPABICHHUSI PHUCKaMH, 3aTeM
IIOCTOSIHHO ~ OTCJIEKMBAETCS CHUTyaluusi BOKpPYr peanusauuu Ipoekra. llpm
NOCTYIUIEHUHM HOBOM HMH(pOpManuu O BO3MOXKHBIX PUCKAaX 3aHOBO IPOBOJUTCS
aHaJIN3 PUCKOB M NIEPBOCTEIIEHHOE BHUMAHME YJIEISAETCA HOBBIM puckam. I1o mepe
NOCTYIUICHHSI HOBOM MH(OpMalMM TakK)Ke M3MEHSIIOTCS IUIAaHBI MEPONPHUSATUI IO
IIPENOTBPALLIECHUIO U CMATYEHUIO PUCKOB.

PesynbraTel mpouecca ynpaBieHUs PUCKAMU JTOKYMEHTHUPYIOTCS B BHJE
IUIAHOB ynpaBieHUs puckamMu. OHU JOJKHBI BKIIFOYATh ONMCAHUE BO3MOXKHBIX



IPOEKTHBIX PHUCKOB, UX aHAJU3 U IMEPEYCHb MEPOINPHUATHI, HEOOXOIUMBIX IS
YIPaBJIEHUs] PUCKAMU.

OmnpenesieHue puckoB

OnpeneneHne puCKOB — IepBas CTaAus MpoLecca ynpasieHus puckamu. Ha
OTOU CTAIUU OIHUCHIBAIOTCS PUCKH, KOTOPBIE MOTYT IIPOSIBUTBHCA IIPU peanu3alun
IpoekTa. B mpuHIuIe Ha 3TOM CTaiMM HE JNOJDKHA OLEHUBATHCS BEPOSITHOCTH U
3HAYUMOCTb PUCKOB, HO Ha IPAKTUKE MAJIOBEPOSITHBIE PUCKU C HE3HAYUTEIbHBIMU
HOCIEACTBUSIMU OOBIYHO OTOPACHIBAIOTCA CPaA3Yy.

OmnpeneneHre pUCKOB MOKET BBINOIHATHCS B PEKUME KOMaHIHON paboOThI C
UCIOJIB30BaHUEM IM0/X0/a '"MO3roBOil mTypM'" JUOO OCHOBBIBATHCS HA OIBITE
MeHekepa. Ilpu onpeneneHMM PUCKOB MOKET IOMOYb IPUBEICHHBIA HHKE
CIIMCOK BO3MOYKHBIX KATETOPHIl pUCKOB.

1. Texnonozuueckue pucku. lIporncrekaroT U3 MPOrpaMMHBIX W anlapaTHBIX
TEXHOJIOTH, HA OCHOBE KOTOPBIX pa3pabaThIBacTCs CUCTEMA.

2. Pucku, ceazannvie c¢ nepconanrom. CBs3aHbl C YJE€HAMU KOMAaH/bI
pa3paboOTYHKOB.

3.0pzanuzayuonnvie  pucku.  lIpoucrekaroT M3 OPraHU3alMOHHOIO
OKPY’KEHUsI, B KOTOPOM BBIITOJIHSIETCS TIPOEKT.

4. Uncmpymenmaneuvle  pucku. Cpsizanbl ¢ ucnoib3dyeMbiMu  CASE-
CpPEACTBaMU U IPYTUMH CPEACTBAMU NOAJIEPKKM npouecca cozpanus I10.

5.Pucku, cesazannvie ¢ cucmemuviMu mpebosanuamu. IlposBisroTcs npu
MU3MEHEHUHU TPeOOBaHUMN, IPEABIBISIEMBIX K pa3padaTbiBa€MOil cucTeMe.

6. Pucku oyenusanus. CBsi3aHbl C OUEHUBAHUEM XAPAKTEPUCTHUK IPOrPAMMHON
CUCTEMBI U PECypCOB, HEOOXOAUMBIX JUIS pealn3aliy MPOEKTa.

B Tabn. 5 mpencraBiieHbl HEKOTOPbIE MPHUMEPBI, OTHOCSIIHAECS K KAXKIOM U3
ONMCAaHHBIX KaTeropuili puckoB. Pe3ynbpTaTom 3Tama omnpeneneHus puckoB Oynaer
JUIMHHBIA ~ CIMCOK BO3MOJHBIX pPHCKOB, KOTOpPbIE€ MOTYT TIOBJIMATH Ha
pa3palaThiBaeMblii  TPOrPAaMMHBIM  MPOAYKT, NPOEKT WIM OpPTraHU3alHIO-
pazpaboTuuka.

Ta6nuna 5 - Kateropun puckoB

IKateropusi puckoB [[Ipumepsnl puckoB

TexHonornueckue baza maHHBIX, KOTOpas HCIOJB3YETCS B TMPOTPAMMHON CHCTEME, HE
PHCKH oOecrieunBaeT 0OpabOTKY 0XKHMIaEMOro 00beMa TpaH3aKIHUH.
[IporpaMMHbBIE KOMIIOHEHTBI, KOTOPBIE HCIONb3YIOTCS IMOBTOPHO, UMEIOT
nedekThl, orpaHnyMBaONIMe UX (yHKIMOHAIbHBIE BO3MOXKHOCTH

Pucku, cBszaHHble clHeBO3MOXKHO 1MOn00OpaTh pabOTHUKOB C TpeOyeMBbIM ITPOQeCcCHOHATbHBIM|
MEepCOHAIOM YPOBHEM.

Benymmii pa3zpaboTuuk 3a001€1 B caMoe KPUTHIECKOE BPEMsL.
HeBo3MoxHO oprann3oBath He00X0IMMOe 00yUeHHe epcoHaa

OpranuzalOHHbIE B opranm3zanuu, BbIIONHSIOmEH paspaborky I1O, mnpousomuia pe-
PUCKH OpraHu3aIys, B pe3ylbTaTe Yero N3MEHHUIINCH IPUOPUTETH B YIIPABICHUN
MTPOEKTOM.

DrHaHCOBBIC 3aTPYAHEHHS B OpraHM3alMyd MPHUBEIM K YMEHBIICHHUIO
OTOKETa MPOCKTA

IMuacTpymMenTanbable  ([Iporpammubiii ko, renepupyembiii CASE-cpenctBamu, He 3D PeKTHBEH.
[PUCKH ICASE-cpencTBa HEBO3MOXKHO HMHTETPUPOBATH C JPYTUMHU CPEACTBAMY




MOAIEPKKH IPOEKTa
Pucku, cBsizaHHbIE cllI3MeHEHUs TpeOOBaHMI IPUBOIAT K 3HAUUTEIBHBIM IIOBTOPHBIM TEMHBIMHY|
CHCTEMHBIMHU TpeOOBaHMAMH  PabOTaM IO MPOEKTUPOBAHUIO CUCTEMBI.

TpeOOBaHUSIMU [MepBoHauansHas HeueTKas ¢dopmymHpoBKa MIOJTb30BATENIbCKHX
TpeboBaHMII TpHWBeNa K 3HAYNTECIBHBIM H3MECHEHHMSM CHCTEMHBIX
TpeboBaHNii, NPOSBUBIINXCS HA MO3/IHUX CTaJIMSIX pa3pabOTKU IIPOEKTa
IPrcku oneHNBaHUSA HenooleHky BpeMEeHU BBIOIHEHHS IPOEKTA.

CkopocTh  BBISIBIICHHMS ~ JIe)eKTOB B  CHCTEME  HIDKE  paHee
3arIaHUPOBAHHOM.

Pa3smep  cucreMbl  3HAUUTENBHO IpPEBBIIAET  TIEPBOHAYAIBHO)
[PACCUNTAHHBIN

AHAJIN3 PUCKOB

[Ipn ananu3e [0 KaXxAOro ONPEACICHHOTO pPHUCKA MOACYUTHIBAETCS
BEPOSITHOCTh €r0 MPOSIBJIEHUS U yIuepO, KOTOphId OH MOXXeT HaHectu. He
CYILIECTBYET MPOCTBIX METOJOB BBIIIOJHEHUS aHAIN3a PUCKOB — B 3HAYUTEIBHOU
MEpE OH OCHOBAH HAa MHEHUU U OMbITE MEHEKEPA. MOKHO MPUBECTHU CIAEAYIOLIYIO
LIKJIy BEPOSITHOCTEN PUCKOB U UX MOCIJIEICTBUM.

1. BeposTHOCTP puCKa CUMTAETCAd OYEHb HU3KOW, €CIIM OHAa HMEET
3HaueHue meHee 10%; HuU3KOM, ecnu ee 3HadeHue ot 10 mo 25 %; cpennei npu
3HayeHusax ot 25 go 50%; BbICOKOH, eciau 3HadyeHue koseoiercs or 50 mo 75%;
OUYEHb BBICOKOH MpH 3HaYeHHsIX 6osee 75%.

2. Bo3MOXHBIH yiiep0 OT pUCKOBBIX CUTYAIM MOXHO TOAPA3ACIUThH Ha
KaTacTPOPUIECKUM, CEpbE3HBIN, TEPIUMBIN U HE3HAYUTEIbHBIN.

Pe3ynbTaThl aHanu3a pUCKOB JIOJKHBI OBITh MPEJICTABIICHBI B BUE TaOJIUIIbI
PHUCKOB, YIOPSIIOYEHHBIX O CTENEHU BO3MOXKHOIO yiiepOa. B tabn. 6 npuseaeH
YHOPSAIOYEHHBI CIUCOK PHUCKOB, OMUCAaHHBIX B TalJ. 5; TaM e YyKa3aHbl
BEPOSITHOCTU 3TUX PUCKOB. 3/1€Ch BEPOSITHOCTH PUCKOB U CTENEHB yIIepOa OT HUX
yKazaHbl MpPOM3BOJbHO. Ha mnpakTuke [ uX oOnpeneseHus Heo0XoaIuMa
nojipoOHas uHpopMalusi 0 mpoekTe, TexHonoruu cozganus [10, komanne paspa-
OOTYMKOB U O CaMOIl OpPTaHU3ALINH.

Tabnuua 6 - Ciucok puCKOB MOCIIE MIPOBEJCHUS UX aHATN3a

Puck BeposiTHOCTH CreneHnb yuiepoa
®uHaHCOBBIE 3aTPYJHECHUS B OPTaHM3AIlMM IMPHUBEIH K yMeHbIIeHHIo Hmskas Karactpoduaeckas
OToKEeTa MPOCKTA

HeBo3MoxHO moxoopaTh pabOTHUKOB c Tpedytomumcs Beicokas Karactpoduueckas
po¢eCCHOHATIBHBIM YPOBHEM

Benymmii pa3paboTauk 3a60en B caMoe KPUTHIECKOE BPeMs Cpennsist CepbesHas
[IporpaMMHBIE ~ KOMIIOHEHTBHI, HCIIOJNB3yeMble IOBTOPHO, UMeoTCpenHsis Cepnesnas
ne(eKTHl, OTPAaHUINBAIONINE UX (PYHKIIMOHATFHBIE BO3MOKHOCTH

W3menenuss TpeOOBaHMH MNPHUBOJMAT K 3HAYUTENBHBIM HOBTOPHBIM CpenHsis Cepnesnas
paboTaM 1O POSKTHPOBAHUIO CUCTEMBI

B opranmzaumum, BeImonHsiomed —paspabdorky [10, npowmzouutaBeicokas CepbesHas

peopraHusanus, B pe3yJbTaTe 4Yero U3MEHWINCh IPHOPUTETHI B
YIpaBJIeHUH MTPOECKTOM

baza naHHBIX, KOTOpas MCHOJIB3YETCSl B TPOrpaMMHON cucreme, HeCpenHsis CepbesHas
obecrieunBaeT 00pabOTKY 0XKHMIaeMOro 00beMa TpaH3aKIUK

HenooueHky BpeMeHH BBITIOJIHEHHUS IIPOCKTa Bricokast Cepnesnas
CASE-cpencrBa HEBO3MOKHO MHTETPHUPOBATh C JPYIMMH CpeacTBaMuBbIcOKast Teprnnmas
HOJIJIEPKKH IPOEKTa

[lepBonauanpHass  HeueTKas  (QOPMYJIHMPOBKa  MOJB30BAaTENbCKUX CpenHsis Teprnnmas

Tpe60BaHPII>i npuBejia K 3HAYUTCIbHBIM U3MCHCHUSAM CUCTCMHBIX
Tpe60BaHPII>i, MPOABUBIINXCA HA MO3AHUX CTAAUAX pa3pa6on<14 IPOCKTAa



HeBo3MoXHO opraHH30BaTh HEOOXOIMMOE 00yUEHHE TIepcoHaa Cpennss Tepnumas

Ckopocth  BbIsIBICHHS — AedekToB B cucrteMe  Hibke — paneeCpenHsis Tepnumas
CIUTaHUPOBAHHOU

Pasmep  cucreMbl  3HAUMTENBHO  MPEBBINIAET  NEPBOHAYaNbHOBEBICOKas Tepnumas
PacCUUTAHHBIN

[Tporpammusiii kox, renepupyembiii CASE-cpencrsamu, Headdexrien Cpenssis HesnaunrtensHas

KoHeuHo, Kak BEpOSITHOCTh PHUCKOB, TaK W BO3MOXKHBIM yIIepO OT HUX
JIOJKHBI TIEPECMATPUBATHCS MPU MOCTYIIJICHUH JOTIOJIHUTEIHHON HHpOpMAIH 00
ITUX PUCKaX U MO MEPE peau3ali MEPONPUATUI N0 yrpaBieHuto nuMu. [loaTomy
no/I00HbIE TAOMMIIBI PUCKOB JIOJDKHBI TEPENebIBaTbCd Ha KaXKIOW HTEpaluu
polecca yIpaBJICHUs pUCKaMU.

[locne mpoBeneHusi aHaiaM3a PUCKOB ONPENEISAIOTCS HauOojee 3HAYUMBbIE
PUCKH, KOTOPBIE 3aTEM OTCIIEKUBAIOTCSA HA MPOTSKEHUU BCETO CPOKA BHIIIOJIHEHHUS
npoekTa. OnpeeneHre dTUX 3HAYMMbIX PUCKOB 3aBUCHUT OT UX BEPOSTHOCTEH U
BO3MOXKHOTO yiiepba. B oOmem ciywyae Bcerja OTCIEXKHBAIOTCS PUCKH €
KaTacTpoUYECKUMHU TOCIEACTBUSIMU, & TAKXKE PUCKH C CEPbE3HBIM YIIEPOOM,
3HaUYE€HHE BEPOSTHOCTH KOTOPBIX BBIIIE CPETHETO.

B HekoTOphIX CTaThsIX PEKOMEHAYETCS ONpeAeiauTh W oTciaexuBath 10
BEpXHUX'" PUCKOB, HO 3TO HE Bceraa oO0OCHOBaHHas pekoMmeHaanus. KoiaumuecTBo
PHUCKOB, KOTOpPbIE HEOOXOIUMO OTCIIECKUBATH, 3aBUCUT OT KOHKPETHOTO IMPOEKTA.
OT0 MOXeT OBITh MATh PHUCKOB, a MOXET — mATHaAuarb. Ho, KoHedHo,
KOJMYECTBO PHUCKOB, MO KOTOPHIM HPOBOJUTCS MOHUTOPHHI, JOJDKHO OBITH
0003puMBbIM.  boINbIIIOE  KOJIMYECTBO  OTCIEKMBAEMBIX PHUCKOB  MOTpedyeT
OTPOMHOTO Kojim4yecTBa coOupaemon wuHpopmanuu. W3 coucka puCKOB,
NPEACTABICHHBIX B Tald. 6, i MOHUTOpPUHIA CIEAyeT OTOOpaTh TE€ PHUCKH,
KOTOpBIE MOTYT MPHUBECTH K KaTaCTPO(PUUECKUM U CEPhE3HBIM MOCIEICTBUSAM IS
BaIlIEro MPOEKTA.

IInanupoBaHue pUCKOB

[InanupoBaHue 3aKIH0YAETCSA B ONPEACIEHUN CTPATErMH YIPABICHUS KaXIbIM
3HAYUMBIM PUCKOM, OTOOpPaHHBIM JUIsi MOHUTOPUHTA [10CJIE€ aHAIN3a PUCKOB. 3/1€Ch
TaKK€ HE CYLIECTBYET OOIICNPUHATHIX IOAXOA0B JJsi pa3pabOTKU TaKuX
CTpaTeruii — MHOTO€ OCHOBBIBAETCA Ha "4yThe" U OIBITE MEHEIKepa npoekTa. B
Tabs. 7 mMOKa3aHbl BO3MOXXHBIE CTPATETUU YIPABICHUS OCHOBHBIMH PHCKaMH,
IPUBEICHHBIMH B Ta0I. 6.

Tabnuua 7 - Ctpareruu ynpaBiieHUs] pUCKaMH

Puck Crparterus

DuHaHCOBbIE poOIeMbI[[0ArOTOBUTE KPaTKUil JOKYMEHT IS PYKOBOJCTBA OpPTraHHU3AIlMH, MOKA3bIBAIOIIHHA
OpraHu3aluu BaYKHOCTB JAHHOTO MPOCKTA ISl IOCTHKCHUS (PHAHCOBBIX IIeJIei OpraHn3aluu
[Ipo6membl [MpenynpenuTh 3aKa3zyvka O MOTEHIHMAIbHBIX TPYIHOCTAX U BO3MOXKHOW 3aJCPHKKE
HEKBATA(DUITUPOBAHHOTO [IPOEKTa, PACCMOTPETH BONPOC O MOKYIIKE KOMIIOHEHTOB CUCTEMBI

nepcoHana

Ibone3nu nepconana Peoprann3oBatb pabOTy KOMaHABI pPa3pa0OTYMKOB TakuM o00pa3oM, YTOOBI

00s13aHHOCTH U pa60Ta YJICHOB KOMaHAbI IIEPEKPBIBATIN APYT ApYyTra, BCICACTBUEC 3TOT'O
pa3pa60Tqm<1/I 6yI[yT 3HaTb W TIOHMMAThb 3aJia4d, BbIINOJHACMBIC APYTrUMU

COTpyAHUKaMU
/ledexTHbIe CHUCTEMHBIE3aMEHUTh ITOTEHIUAIBHO JIeEeKTHBIE CHCTEMHBIC KOMIIOHEHTHI IOKYITHBIMH
KOMITOHEHTBI KOMITOHEHTaMH, TapaHTUPYIOIIMMH Ka4eCTBO paboThI

II/ISMGHGHI/IH TpeOoBaHMIt |HOHBITaTLC$[ ONpeNeNuTh TpeOOBaHWS, HamOoJee BEPOSITHO TOIBEPKCHHBIC




M3MEHEHHSIM; B CTPYKTYpE CHCTEMBI He 0TOOPaXKaTh ACTATBHYIO HH()OPMAITHIO
IPeoprannzarus KOMIaHUU-[[0OATOTOBUTh KpaTKWii MOKYMEHT A PYKOBOJACTBA KOMIIAHHUH, ITOKA3bIBAIOIIUH]
pa3paboTunka BYKHOCTH JAHHOTO MPOEKTA JUIS TOCTIKCHUS (PMHAHCOBBIX IeJIel KOMITaHUH
Hemocrarounas PaccMOTpeTs BOBMOXKHOCTE IIOKYTIKH 00JIee IPOM3BOAUTEIBHOM 0a3bl JAHHBIX
MPOM3BOJUTEIHHOCTD 6a35]
TaHHBIX
Hemoouenkn BpeMeHH[PacCMOTpPETh BONPOC O TOKYNKE CHCTEMHBIX KOMIIOHEHTOB, HCCJIEIOBATH
BHITIOJTHEHUSI IPOEKTA BOBMOHOCTB UCIOJIb30BAaHUS T€HEpaTopa MPOrpaMMHOI0O Koaa

CymiecTByeT Tpu KaTerOpUn CTPaTeTUid YIIPABICHUS PUCKAMHU.

1. Cmpameeuu npedomspawenusi puckos. COriacHO 3TUM CTPATETUSIM
ClIeNyeT TPOBOAWTH MEPONPHUATHS, CHUKAIONUE BEPOSTHOCTh MPOSBICHUS
puckoB. [IpuMepoM MOKET CHYXKUTh CTpaTeTHsl HCKIIOYEHUS MOTCHITUATBHO
ne(eKTHBIX KOMITIOHEHTOB, ONTMCaHHas B Ta0. 7.

2. Munumuzayuonnvle cmpameeuu. HampaBieHbl Ha yYMEHBIIECHHUE
BO3MOKHOTO yuiep0a OT puckoB. [IpumMepoM CIIyX UT cTpaTerusi yMEHbIIEHUS
yiiep0a ot 00JIe3HU YWICHOB KOMaH bl pa3paO0TYMKOB (CM. TabII. 7).

3. IInanuposanue "asaputinoix” cumyayuii. CoriacHO 3TUM CTPATETUSIM
HEOOXOAMMO MMETH IJIaH MEPONPUATHI, KOTOPbIE CIIEAYET BBINOJHUTH B Clydae
NPOSIBJIICHUS] PUCKOBOM cuTyauuu. B Tabn. 7 »3TO cTpaTerus MOBEACHHS NpU
BO3HMKHOBEHUY (DMHAHCOBBIX MPOOJIEM y OpraHu3aluu-pa3padoTynka.

MOHHMTOPHUHI PUCKOB

MOHHUTOPUHI PHUCKOB 3aKJIIOYAECTCS B PETYJSPHOM II€pecyYeTe BEPOSTHOCTEU
pUCKOB U yiepOa, KOTOPbIi OHM MOryT HaHecTu. [l 3TOoro HeoOXoaumo
MOCTOSTHHO OTCIEXHUBATh (DAKTOPHI, KOTOPHIE BIMUAIOT HA BEPOSTHOCTH PHCKOB U
BO3MOXKHBIN ymep0. OTu (akTopbl 3aBUCIT OT TUIOB pucKka. B Tabi. 8 npuBeneHsl
IIPU3HAKH, KOTOPBIE IOMOTAIOT ONPEACIIUTD TUI PUCKA.

Ta6muma 8 - [Ipu3Haku pucKoB

Tun pucka [pu3znaku

TexHoIOruYeCcKre PUCKU 3aepKki B TOCTaBKE OOOpYIOBaHMS WJIM TIPOrPaMMHBIX CPEICTB ITOAIEPIKKH
mpouecca cozgaHusi 110, MHOTOYHCICHHBIE JOKYMEHTHPOBAaHHBIE TEXHOJIOTHUYECKUE
poOIIeMbI

Puckw, CBSI3aHHBIC cHuskoe MopanabHOE COCTOSIHME IEPCOHANa, HATSHYThIE OTHOIICHHS MEXIY 4YICHaMH

MEPCOHATIOM KOMaH/Ibl Pa3pabOTYHKOB, HU3KOE KAYECTBO BBIMOIHEHHOH paboThI

OpraHu3annuoOHHbBIE PUCKU Pa3zroBopsl cpeau MEpcOHaNa O TMACCHBHOCTH M HENOCTaTOYHON KOMIIETEHTHOCTH

BBICIIIETO PYKOBOJCTBA OPTaHU3AIIH

IMHCTPYMCHTAJIbHBIC CPEICTBA

MHCcTpyMeHTaNbHBIE pUCkH  |Hexenanue pa3pa0OTYMKOB HCIIOJIB30BaTh MPOTPAMMHBIE CPEICTBA MOICPKKH,
HeomoOpuTenbHble OT3bIBEI 0 CASE-cpenctBax, 3ampockl Ha 0ojiee MOIIHBIC

CUCTCMHBIMU ’I‘peGOBaHI/ISIMI/I sakasunka [10

PI/ICKI/I, CBs3aHHBIC CHGOGXO}II/IMOCTB MNepeCcMoTpa MHOIUX CUCTECMHBIX TpC6OBaHHﬁ, HCIOBOJIBCTBO

Prcku oneHHBaHUSA M3menenus rpaduka paboT, MHOTOYHCICHHBIE OTYETHI O HApYIIECHUH rpaduka padbot

MOHUTOPUHI ~ PUCKOB  JIOJDKEH  OBITh  HENPEPBIBHBIM  MPOIECCOM,
OTCJIEKUBAIOIINM XOJ1 BBIITIOJIHEHHSI MEPONPUATHI MO YNPABIECHUIO PUCKaMU, IPU
ATOM KaX/Iblii OCHOBHOW PUCK JOJDKEH PACCMAaTPUBATHCS OTIEIBHO.

4. Ilopsinok BbINOJHEHUSI PadOTHI
1. N3y4nTh TEOPETUUECKUI MATEPUAIL.




2. [TocTpouth BpEeMEHHYIO U CETEBYIO JIMArpaMMbl JJIsl BBIOPAHHOTO

IIPOEKTA.

3. [Toctpouts puarpamMmy pacnpeneseHusi YYaCTHUKOB TPYIIbI IO
JTaIlaM.

4. [TocTpouTh CHMCOK BO3MOXKHBIX PHUCKOB C YKa3aHUEM Ha3BaHUs
PHCKa, Ero ONMCAHUE U TUIIA.

3. IIpoBecTn aHanu3 PUCKOB.

6. Onucarb CTPATETHIO NIJIAHUPOBAHUS PUCKOB.

7. [TocTpouTh OTYET, BKIIOYAKOIIWA BCE TMOJYYEHHBIE JUArpamMMbl U

OIIMCAHUC CTPATCTHU INIAHUPOBAHUA PUCKOB.

5. Conep:xkanue oT4yera

B otuere cnenyer yka3ars:

1.lens paboTsl

2.BBeneHue

3.IlporpaMMHO-anmapaTHble CpPEACTBA, HCIMOIb3yEMbIE TPHU BBIITOJIHEHUH
paboTHI.

4.OCHOBHYI0 4acTh (OmMcaHWe caMoOil pPabOThl), BBINOJIHEHHYIO COTJIACHO
TpeOOBAHUSIM K Pe3yJIbTaTaM BBITIOJIHEHUS JJa00paTopHOi paboThI (11.2).

5.3akyroueHue (BBIBOIBI)

6.CMCOK UCTOJIb3yEeMOM JTUTEePATYPhI



IIpuioxkenune A

1. Pa3paboTka aBTOMAaTU3MPOBAHHOW CHCTEMBI (JOPMHUPOBAHUS TOTOBOPOB M KOHCTPYKTOPCKOM
JIOKYMEHTAIIMU Ha TEXHUUYECKUE U3JIEIHS

2. Pa3zpaboTka aBTOMAaTH3WPOBAHHOW CHCTEMBI y4eTa COTPYJHHUKOB B OTJ/ENC YIpaBICHUS
MEPCOHAIOM

3. Pa3paboTka aBTOMaTHU3UPOBAaHHOW HH(POPMAIIMOHHON CUCTEMBI 00PabOTKH

3asBOK JIJIsl KOHKYPCOB MHHOBAIIMOHHBIX MTPOEKTOB

4. Pa3pabotka u peanuzanusi ”HOOPMAIIMOHHOW CUCTEMBI aBTOMATU3HUPOBAHHOTO

BEJICHUS MIPOTOKOJIOB paspeliieHus MPUMEHEHUS (ITPIT) JUTSt o0paboTku
CITabOCTPYKTYPUPOBAHHBIX JAHHBIX TEXHUUECKOH IOKYMEHTAIIUN

5. Pa3paboTka nH(MOPMAIIMOHHON CUCTEMBI y4eTa 3asiBOK

6. Pa3paboTka cucTemMpl aBTOMAaTH3aIlMU JOCTyNa COTPYIHUKOB K WH(OpPMAIMOHHBIM Oa3am
JAHHBIX TPEIIPUATHUS.

7. Pa3zpaboTka WH(POPMAIIMOHHONW CHCTEMBI I aBTOMATH3AIMH IIpollecca B3aUMOJCHCTBUS
3aKa34yMKa ¥ MCIIOJHUTENS PHU pa3paboTKe CallToB

8. Pa3zpaboTka mopTania it OpraHu3aIui COIUATBHBIX MEPOTIPUSTHI

9. MHTerpanus KopropaTuBHOIO NopTajla HHTepHeT-MarazuHa ¢ 1C-YnpasieHue Toprosieit

10. Ontumuzanusi OU3HEC-TPOIIECCOB MPEANPUSTHS C TIOMOIIBIO CHCTEMBI YIIPaBICHUS OU3HEC-
npoueccamu

11. Pa3paboTka aBTOMaTU3UPOBAHHOM CHUCTEMBI yueTa U3l

12. Pa3paboTka aBTOMaTH3MPOBAHHONW WH(DOPMAITMOHHON CUCTEMBI IJTAHUPOBAHUS

MIPOIIECCOB

13. Pa3paboTka nH()OpMAITMOHHOW CHCTEMBI 110 YUETY MPOTYKIIHH

14. Pa3zpaboTka HHPOPMAIMOHHON CHUCTEMBI I COMPOBOXKIEHUS TEKYIICH NesATeIhbHOCTH
noJipa3zenieHus (JernapTaMenTa, OTAelNa, Or0po) MPOMBIIIIICHHOTO TTPEITPHUSITHS

15. Pa3paboTka aBTOMATH3MPOBAHHOW WH(MOPMAIIMOHHOW CHUCTEMBI JJIsi ydeTa IOCTaBOK U
XPaHEHUsI KOMIUICKTYIONUX MPEATNPUSATHS TI0 TPOU3BOJICTBY ...

16. Pa3paboTka mporpaMMHOTO oOecTieueHus Il peTUCTpaIiuy, yuéta u BhITycKa

KOMIIOHEHT MPOrPaMMHBIX MPOIYKTOB

17. UadopmarimoHHasi CHCTEMa aBTOMATH3AIMH TPOIecca CHATUS (PaKTUUECKUX

OCTaTKOB MPOJYKIIMH B PECTOPAHHOM OH3HECE

18. ABToMaru3zarus paboTsl ckinana Ha miatdopme 1C: Ilpennpustue

19. Pa3zpaboTka mporpaMMHOTO CepBHCa MO pabOTe C JIMIIEBBIM CUETOM KIIMEHTOB

20. Pa3zpaboTka CTPYKTypbl MPOTOTHUIIA POTPAMMHOTO MOJIYJISI MHTETPAIIUN CHCTEMBI
AIIEKTPOHHOT'O JOKYMEHTO0000pOoTa ¢ MH(POPMAIMOHHON CHCTEMON YNpPaBICHHS MaTepUabHO-
TEXHUUYECKUMHU PECYPCAMU MIPEATIPUATHS

21. Pa3paboTka 1 000CHOBaHHME CTPYKTYPHI CUCTEMBI MOJACPKKH TPUHITHS PEIICHUS
PYKOBOAMTEISL OT/IEIa MapKETUHTA MIPEATIPUATHS

22. CoBepIlIeHCTBOBAHUE IUIAHUPOBAHMS 3arpy3Kd IPOM3BOJCTBEHHOIO MOApPA3ACICHUS
OPEINpUSITH Ha OCHOBE TPUMEHEHUS HH(OPMALIMOHHBIX TEXHOJIOT U

23. CoBeplICHCTBOBaHUE TPOIECCa NPUMEHEHHUs TOJOCOBBIX COOOIICHHW W TOBBIMICHUS
HaJIeXKHOCTH CUCTEeMBI call-ieHTpa 00paboTKN BXOASIINX BBI30BOB

24. Pa3paboTka npoToTHIIa MOOUIBHOTO MPUIIOKEHHS TOPTOBOTO MPEICTABUTEIS

koMimanuu Ha 60a3e Android (Linux, Windows)



25. Co3manre MOTyJis IPOBeeHUS (DAKTOPHOTO aHATIN3a MPUOBLTN TTPEATPUSTHS

28. Ananu3 3(pPeKTUBHOCTH IEATEITLHOCTH TPEATIPUSATHS

29. Pa3paboTka mpoOTOTHIA MOOWJIBHOTO KJIMEHTa MH(POPMAIMOHHON CHPaBOYHON CHCTEMBI
KOMIIaHUH

30. Pa3paboTka mpoToTHIIa MOOMJIBHOTO HPUJIOXKEHHUS I aBTOMATH3allUd JAMCIETYEPCKOTO
MyHKTa



