CopepxaHue 1blii MaTepuan KoHTponbHas paboTa JlabopaTtopHble paboTbl MpakTuyeckas pabota 6% Mownck

JlabopatopHasa pab6ota Ne 1. Pa3paboTtka onncaHua M aHanu3 MHPOPMaLMOHHOWN
CUCTEMBbI

1. lenb paboTbl

OnwcaTtb 1 NpoaHan“3aMpoBaTb MHPOPMALIMOHHYIO CUCTEMY, pacnpeAeniTb Ponu B rpynne pa3paboTyMKoB.
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2. MeToamnyeckune yKkasaHus

JNabopaTopHaa pa6oTa HanpaBreHa Ha O3HAKOMIIEHME C MNPOLECCOM OMUCAHUS MHDOPMALMOHHOW CUCTEMbI W MOMyYeHUe HaBbIKOB MO
UCMOSb30BaHUIO OCHOBHbLIX METOdoB aHanumsa VC.

Tematuka nabopatopHow paboTbl MOXET BblOMpaTbCs U3 NPeanoXeHHblX Tem (mpunoxeHne A, HOMEpP TeMbl COOTBETCTBYET MOCHEAHUM OBYM
undpam 3a4etkn), cosnagatb ¢ Tematmkon BKP, Ho o6a3aTenbHO cornacoBbIBaTbCA C NpenogaBaTenem.

TpeboBaHus K pesynsraTtam BbINONHEHUs nabopaTopHon paboThbi:

1. Hanu4me onmcaHns MHPOPMaLNOHHOWN CUCTEMBI;
2. NpoBefeHne aHann3a ocyLLEeCTBUMOCTY BbINOMIHEHUSA NPOEKTA;

3. HanNU4Me 3akn4YeHNs O BO3MOXHOCTW peanusauuy NpoekTa, COAEepKallero pekoMeHAaumuM OTHOCUMTENbHO pa3paboTku cuctembl, Has3oBble
npeanoxeHus no o6Lémy Tpebyemoro GroaxeTa, Yncny paspaboTynkoB, BpeMeHu u TpebyemomMy nporpaMMHOMY 06ecneyeHuto.
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3. TeopeTnyeckme ceegeHus

O6wwue cBegeHUA o pa3paboTke NporpaMMHoOro o6ecnevyeHus

[Mpobremel ynpaBneHus NporpaMMHLIMU NPOeKTamMu BriepBble nposiBunucek B 60-x — Hayane 70-x rogos, Korga npoBanuivcb MHorve Gonblune
NpoekTbl N0 pa3paboTke NporpamMMHbIX MPOAYKTOB. bbinu 3admkcnpoBaHbl 3agepkkn B codgaHum MO, oHO 6bIN0 HEHaAEXHbIM, 3aTpaThl Ha pa3paboTky
B HECKONbKO pa3 MpeBOCXOAMNN NepBoHayarbHble OLEHKW, CO34aHHble MporpamMMHble CUCTEMbI 4acTo WMENW HU3KUME noKasaTenu
npoun3BoanTENbLHOCTU. pUYMHBI MPOBanoB KOPEHUNNUCH B TeX MNOAXO4ax, KOTOpble WCMOMb30BanuCb B YNpaBneHuu npoektamu. [pumeHsiemas
MeToAMKa Oblna OCHOBaHa Ha OMbITe YMNpaBNEeHUS TEXHUYECKMMWU MpoekTaMu W okasanacb HeadeKTUBHOM npu pas3paboTke NPOrpaMMHoOro
obecneyeHus.

BaxHO noHMmMaTb pasHuuy mexagy npodeccuoHanbHon paspabotkor MO n nobutenbckMMm nporpammMmupoBaHneM. HeobxoaMMocTb ynpaBneHus
nporpaMMHbIMU MPOEKTaMU BbITEKAeT U3 Toro ¢akTa, YTo npouecc cosgaHus npodeccuoHansHoro MO Bcerga siBnsieTcs cybbekToM GrogkeTHoM
MONMTWKM opraHu3aumnn, rae oHo paspabaTbiBaeTcsl, U UMEET BPEMEHHbIE OrpaHuyeHusi. PaboTa pykoBOAMTENS NMPOrpaMMHOro npoekta no 6onbLiomy
CYeTy 3aknoyaercs B TOM, YTOObl rapaHTUPOBaTb BbIMOSIHEHUE 3TUX GHOMXKETHBIX U BPEMEHHbIX OrpaHUYEHUl ¢ y4eToM BUu3Hec-Lenen opraHusauum
OTHOCUTENbHO paspabatbiBaemoro 0.

PyKOBOﬂ,MTeJ’IM NPOEKTOB NMpuU3BaHbl CNiaHMPOBaTb BCE 3Tarbl pa3pa60TKV| nporpaMmMHOro npoaykra. OHM Takke OOMKHbI KOHTPONMMpoOBaThb X0A
BbINONMHEHNA pa60T n cobnogeHns Bcex TpeGyeMle CTaHOapTOB. [MocTosAHHbIN KOHTPOJb 3a XO40M BbINOJTHEHUA paﬁOT Heobxoaum Ans Toro, YTobbI
npouecc pa3pa60TK|/| He BbIXoOun 3a BpeMeHHble U OrooKeTHbIE orpaHun4yeHus. XopOLuee ynpaeneHne He rapaHTupyeT yCnewHOro 3aBepLueHua
NnpoeKkTa, HO nnoxoe ynpasrneHue o6s13aTenbHO npueeneT K ero nposany. 310 MOXeT BbIPpa3nTbCA B 3a[epXKe CPOKOB caaydn rotoBoro Mo, B
npesBbIlLeHnn CMETHOW CTOMMOCTH npoeKkTa n B HeCOOTBETCTBUN rOTOBOIro no cneumcpwkau,mm Tpe60B8HVIl7I.

Mpouecc paspa6oTku MO CywecTBEHHO OTIMYaeTCcsl OT MPOLIECCOB peanusauunm TEeXHWYECKMX MPOEKTOB, YTO MOpOXKOAeT onpedeneHHble
CINOXHOCTY B YNPaBMNeHNM NporpamMMHbIMU NPoeKTamm:

1. MporpammHbIi NpodykT HemaTtepuaneH. lMporpammHoe obecnedeHne HemaTtepuanbHO, ero Henb3d YBUMAETb UNWM noTporatb. PykosBogutenb
nporpamMMHOro npoekTa He BMAMT npouecc "pocTta” paspabatbiBaemoro MO. OH MOXeT nonaratbCA TOMbKO Ha AOKYMEHTauuto, KoTopas
dukcmpyeT npouecc pa3paboTku NPorpaMMHOro Npogykra.

2. He cyuwiecTByeT cTaHaapTHbiX npoueccoB paspaboTku MO. Ha cerogHsAWHWA OeHb He CyLleCTBYeT YETKOW 3aBMCUMMOCTM MEXAY NpoLeccoM
cosgaHusa MO n TMnom cosgaBaemoro NporpaMMHOro npogdykra. [pyrme TexHuyeckne AUCLMMNMAWHBI UMEKT ANUTENbHYI0 UCTOPUIO, NPOLECcChl
pa3paboTKy TEXHUYECKMX U3OENUIA MHOrOKpaTHO onpoboBaHbl U NpoBepeHbl. [pouecchl co3aaHust GoMbLUMHCTBA TEXHUYECKMX CUCTEM XOPOLLIO
n3yyeHbl. MaydeHnem xe npoueccoB cosgaHus O cneumannctbl 3aHMMalOTCA TOMbKO MnocrnegHee Bpems. [Mo3ToMy noka Henb3st TOYHO
npegckasarb, Ha KakoM aTane npouecca paspaboTtku MO MOryT BO3HWKHYTb Npobnemsl, yrpoxatolme BceMy NporpaMMHOMY MPOEKTY.

3. bonblune nporpaMMHble MPOEKTbl — 3TO 4acTo "odHopasoBble" NpoekTbl. Bornblune nporpamMMHble MPOEKThbl, Kak NpaBumo, 3Ha4UTenbHO
OTNMYaIOTCA OT MPOEKTOB, peann3oBaHHbIX paHee. [103ToMy, YTOObl YMEHbLNTL HEONPEeAEeneHHOCTb B NNaHMPOBaHWM NPOeKTa, pykoBoauTenu
NPOEKTOB AOMKHbI 06nagaTb o4eHb 60OMbLUMM NPaKTUHECKMM OMbITOM. HO NOCTOSIHHBIE TEXHOMNOMMYECKNE U3MEHEHMWS! B KOMMBIOTEPHON TEXHUKE U
KOMMYHUWKaLMOHHOM 000pyaoBaHMM obecLeHMBaT NpeabiayLLniA OnbiT. 3HAHUS U HaBbIKW, HAKOMMEHHbIE ONbITOM, MOTYT He BOCTpeboBaThCs B
HOBOM NpoekKTe.

I'IepeqvlcneHHble oTnn4na MoOryT npuBectn K TOMYy, YTO peanm3auna npoekta BbINOET M3 BpeMeHHOoro rpa(bMKa nnn npesbICUT OooKeTHbIE
accurHoBaHusA. npOI’paMMHble CUCTEMbI 3a4acCTyl0 OKa3blBalOTCA HOBUHKaAMU KakK B "ngeonornyeckom”, Tak U B TEXHWYECKOM MnaHe. |_|03TOMy,
npeasnaa BO3MOXHble I'IpO6J'IeMbI B peanudauun nporpamMMHOro npoekra, crnegyer scerga NOMHUTb, YTO MHOMMM U3 HUX CBOWCTBEHHO BbIXOAUTb 3a
paMKn BpeMEHHbIX U OrHOOKETHBIX OFpaHI/ILIeHI/IIZ.

Mpouecc ynpaBneHus pa3paboTkon nporpaMmMHoro obecnevyeHus

HeBo3MOXHO onucatb M CTaHOapTM3MPOBaTb BCe PaboThl, BbIMOSHSEeMble B npoekTe no cosgaHuto MO. 3Tu paboTbl BeCbMa CyLECTBEHHO
3aBUCAT OT opraHusauuu, rge BbinonHsercs paspabotka MO, M oT Tuna cosgaBaeMoro MporpaMMHOrO npogykta. Ho Bcerga MOXHO BbIAENUTb
cregyrowe:

* Hanucanue npegnoxeHun no cosgaxuio MO.

¢ [naHnpoBaHWe 1 cocTtaBneHue rpadumka padot no cozganuto MO.
¢ OueHMBaHMEe CTOMMOCTU NPOeKTa.

* [ogbop nepcoHana.

* KOHTporb 3a x040M BbINOMHEHNs paboT.

¢ HanucaHue oT4YeTOB M NpeacTaBNeHUA.

I'IepBaﬂ cTaana nporpaMMHOro npoekTa MOXXeT COCTOATb M3 HanuncaHuA I'Ipe,ElJ'IO)KeHVIlh no peanus3aunnm 3Toro NpoekTa. I'Ipe,uno»(eHMﬂ OOJKHbI
coaepxatb onncaHue uenen NPOEKTOB U cnocoboB ux goctmxkeHnst. OHM Takke 0ObIYHO BKIHOYAOT B cebsl OLEeHKM CbVIHaHCOBbIX N BPEMEHHbIX 3aTtpaT
Ha BbINOJITHEHUE MpPOEKTa. ﬂpm HeobxoaMMOCTN 3aecb MOTryT NpuBOAUTBLCA obocHoBaHus ans nepenadn npoeKkta Ha BbINOJIHEHUE CTOpOHHeVI
opraHusauuu nnn KomaHge paSpa6OTLII/IKOB.
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HedopmarnbHbIi MOHUTOPWHT YacTo NOMOoraeT obHapyXWUTb NOTeHUManbHble NPobnemsbl, KOTopble B IBHOM BuAe MOryT 06HapyXWUTbCs No3gHee.
Hanpumep, exeaHeBHOe o6CyxaeHVEe XoAa BbINOMHEHWs paboT MOXET BbISIBUTb OTAeNbHble HeaopaboTku B co3gaBaeMOM NPOrpaMMHOM MPOAYKTE.
BmecTo oxmnaaHusa otyeToB, B KOTOpbIX Oyaer oTpaxeH chakT "npobykcoBku” rpadmka paboT, MOXHO obcyanTb CO cneumanucTamm Hamevarowmecs
nporpaMmmmncTckue npobnemsl 1 He AOMNYCTUTL CpbiBa rpaduka pabor.

B TeueHve peanusauum npoekTa 06bIYHO MPOUCXOANT HECKOMBKO (hopMaribHbIX KOHTPOMNBHBIX MPOBEPOK XOAa BLIMOMHEHUS PaBoT MO CO3AaHUID
MO. Takue NpoBepKW [AOMKHbI AaTb OGLLUYI KapTUHY Xoda peanu3auuu npoekTa B LEnoM M MnokasaTb, Hackonbko yxe paspaboTaHHas yacTb MO
COOTBETCTBYET LiENAM NPOEKTA.

Bpemsi BbINOMHeHUsi GOMbLUMX MPOrPaMMHbIX MPOEKTOB MOXET 3aHMMaTb HECKOSIbKO NeT. B TeyeHue 3TOro BpeMeHu Lenu UM HaMepeHust
opraHusauum, 3aKkasasLUel NPOorpaMMHBbIii NPOEKT, MOTYT CyLLECTBEHHO U3MeHUTLCA. MOoXeT okasaTbesl, YTo paspabaTbiBaeMblil NPOrpaMMHbIA NPOAYKT
cTan yxe HeHy>HbIM 6o ucxoaHble TpeboBaHus K cosgasaemomy MO NpPoCcTo ycTapeny u nx HeobXoaAMMO KapamHanbHO MeHsATb. B Takon cuTyaumm
PYKOBOACTBO OpraHu3aumu-paspaboTtyunka MOXET MPUHATL PeLleHne o npekpalleHun paspabotku MO unu 06 namMeHeHUM NpoekTa B LENOM C TeM,
YTOOb! YY4ECTb U3MEHUBLLUMECS LIENN N HAMEPEHUSI OpraHu3aLmnn-3akasymka.

PyKOBOﬂMTeJ'IVI NpoeKToB 006bI4HO 00s13aHbI cCamu I'IO,El6MpaTb MCNOMHUTENEN ANsi CBOMX NPOEKTOB. B npeansHom cny4vae I'IpOCbeCCI/IOHaJ'IbeIVI
YPOBEHb WCMonHUTEnNen OOoMmKeH COOTBETCTBOBATb TOW pa60Te, KOTOPYHK OHU 6y,qu BbINONMTHATL B XOo4e peanu3auunn npoekTa. OpHako BO MHOrmx
crnyyaax pykoBoAUTENU OOSKHbl nonaratbCA Ha KOMaH4y paSpa60T‘4I/IKOB, KoTOpas ganeka OT uaearbHOW. Takas CUTyauna Moxet ObITb Bbl3BaHa
cnegyrwmmMmn npudnHamu:

1. BromxeT npoekTa He NO3BONSIET NPUBMEYb BbICOKOKBANMMULMPOBAHHLIN NepcoHarn. B Takom cnyyae 3a MeHbLUYHO NnaTy npuBnekatTcsl MeHee
KBanMULMPOBaHHbIE CNELMANUCTLI.

2. BbiBaloT cuTyauun, Korga HEBO3MOXHO HalTW CNeunanucToB HeobxoaMMoW KBanuduKkaLmm Kak B camol opraHM3aumMmn-paspaboTtymke, Tak U BHe
ee. Hanpumep, B opraHu3aumm "ny4wmne nogun" MoryT ObiTb yXKe 3aHATbl B ApYrnx NpoeKTax.

3. OpraHusaumsi xo4eT MoBbICUTL NPodeccoHarnbHbIN YPOBEHb CBOUX paboTHMKOB. B 3TOM criyyae oHa MOXET MpMBREYb K y4acTuio B NMpoekTe
HEOMbITHLIX UMW HEAOCTATOYHO KBaNMMULMPOBAHHbLIX paboTHMKOB, YTOBLI OHU NPUOGPEeny HeEOGXOAMMBIN ONbIT U NOYYUIUCh Yy Gornee OMnbITHLIX
cneunan1cToB.

Takvum o6pasom, MoYTU Bcerga noaGop ChneuvanucToB ONs BbINOMHEHUS MPOEKTa MMEET OnpefderieHHble OrpaHuUyYyeHust U He sBhsieTcst
cBo6oaHbIM. BmecTe ¢ TeM Heo6X0AUMO, YTOGLI XOTS Gbl HECKOMNBKO YNEHOB pynMbl Pa3paboTyYMKoB MMENN KBanvduKaumio 1 onbIT, 4OCTaTo4HbIe ANs
paboTbl Hag AaHHLIM NPOEKTOM. B NpoTUBHOM cryyae HEBO3MOXHO u3bexaTtb owmnbok B paspaboTke MMO.

PykoBoguTtenb npoekta oGblYHO 00s13aH MOCbINATb OTYETbl O XOA4E €ro BbIMOMHEHWS Kak 3aKasuuky, Tak U NoapsiAHbIM opraHusaumsM. JTo
OOIMKHbI ObITh KpaTkMe AOKYMEHTbI, OCHOBaHHbIE Ha MH(OpMaLMK, 3Brnekaemoin u3 nogpobHbIX' OTYETOB O NpoekTe. B aTnx oTyeTax gomkHa ObiTh Ta
nHpopMaLmsi, KoTopasi MO3BOMSIET YETKO OLEHUTb CTEeNEeHb FOTOBHOCTM CO34aBaeMOoro NporpaMMHOro nNpoayKTa.

B pamkax Kypca BblAeneHbl criegytowme ponu B rpynne no paspabotke MNO:

* PykoBoguTtenb — obLiee pykoBOACTBO NPOEKTOM, HanncaHne AoKyMeHTauun, obeHne ¢ 3akasdmkom MO

e CuCTeMHbIN aHanUTUK — pa3paboTka TpeboBaHWI (CoCTaBNeHNe TEXHUYECKOTO 3aAaHusl, NpoeKkTa NpPorpaMMHOro obecneyeHns)

e TecTep — cocTaBneHue nnaHa TecTupoBaHus K aTttecTauum rotooro MO (MpogykTa), COCTaBMeHWEe cueHapusi TeCTUPOBaHWSA, 6a3oBbIv
npumMep, NpoBeAeHne MeponpuaTAA NO MnaHy TeCTUPOBaHNUS

* Pa3paboTunk — MOAENUPOBaHNE KOMMNOHEHT NPOrpaMMHOro obecneyeHnsi, KOAMpPoBaHue

MnaHupoBaHue npoekTa pa3paboTku NporpaMMHOro obecneyeHust

AdphekTnBHOE ynpaBrieHne MPOrpaMMHLIM MPOEKTOM HAaMPsSIMy0 3aBUCUT OT MPaBWUMbLHOTO MMaHWPOBaHUA pPaboT, HeoGXoAMMbIX Ans ero
BbIMOMNHeHus. MnaH noMoraet pykoBOAWUTENIO NPeaBuaeTL NPoGrneMsl, KOTOpble MOTYT BO3HUKHYTL Ha Kakux-nubo atanax cosganus MO, n paspabotatb
NpeBeHTUBHbIE Mepbl AN UX NPeaynpexaeHus unu pewenus. MNnaH, pa3paboTaHHbI Ha HadYalnbHOM 3Tane MpoekTa, paccMaTpuBaeTcs BCEMU €ro
y4acTHMKaMM KaK PYKOBOASLLMIA AOKYMEHT, BbIMNOSIHEHUE KOTOPOrO AOMKHO NPUBECTU K YCNELIHOMY 3aBepLUEHUI0 NpoekTa. ATOT NepBoHaYasbHbIN NiaH
JOMKeH MakcMManbHO NoapoBHO onuckbiBaTb BCe 3Tanbl peanv3auum npoekTa.

Mpouecc NNaHWpoBaHUA HauYMHAETCs, UCXOAS U3 OMUCAHUSI CUCTEMBI, C OMpeaeneHust MPOEKTHbIX OrpaHWYeHwid (BpeMeHHble OrpaHuYeHus,
BO3MOXHOCTU HalM4YHOTO NepcoHana, GlomKeTHble orpaHudeHus U T.4.). 3T orpaHMyeHUst OOIKHbI ONPefenaTbCs napannenbHo C oueHUBaHUeM
MPOEKTHLIX NapameTpoB, TakuMX Kak CTPYKTypa U pa3mep MpoekTa, a Tawkke pacrpegeneHneM yHKUUA cpeau ucnonHutenei. 3atem onpeaensorcs
aTanbl pa3paboTky 1 TO, Kakne pedynsTaThl 4OKYMeHTauus, NpoTOTUMbI, MOACUCTEMbI UM BEPCUM MPOrPaMMHOTO NPOAYKTa) AOMkKHbI BbiTb NoMyYeHs! No
OKOHYaHWUK 3TUX 3TanoB. [lanee HauMHaAETCA LMKNUYeckas YacTb nnaHupoBaHus. CHavana paspabaTsiBaeTcsa rpadouk paboT no BbINOMHEHWIO NPOeKTa
Unu [QaeTcs paspelleHve Ha MPOAOSHKeHUe UCMOoNb3oBaHWUs paHee cosdaHHoro rpaduka. Mocne aToro NPOBOAUTCSA KOHTPOSb BbINOMHEHWUs paboT v
OTMEYAIOTCS PACXOXKAEHNS MEXIY peanbHbIM 1 NNaHoBLIM XO40M pabor.
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OnucaHHbIX Bbiwe. B Opyrnx cnyvadax nnaH npoekrta OonucbiBaeT TOMbKO TEXHOIOrMYECKNN NpoLecc co3fnaHus MO. B Takom nnaHe obsizatenbHO
NPUCYTCTBYIOT CCbIJTKM Ha niiaHbl Apyrnx BuMaoB, HO OHU paspa6aTb|Bar0Tc;| OTAEeNbHO OT NiaHa npoekKTa.

[etanusauma nnaHoB NPOEKTOB O4YeHb pas3HUTCA B 3aBUCUMOCTM OT TUNa paapaGaTblsaemoro nporpaMmMmHoOro npoaykrta u opraHusaumm-
paSpaGOT‘-II/IKa. Ho B nio6om cny4yae OONbLUNHCTBO NNaHOB coaepxart cneaywouime pasgenbl.

1. BBegeHwue. KpaTkoe onuncaHve Lener npoekTa u NPOEKTHbIX OrpaHuYeHuin (B1omxeTHbIX, BPEMEHHbIX U T.A.), KOTOpble BaXHbl ANs ynpaBrieHus
NPOEKTOM.

2. OpraHusauus BbinonHeHus npoekta. OnucaHue cnocoba nogbopa komaHabl pa3paboTyMKOB U pacnpeaeneHne obsa3aHHOCTEN Mexay YneHamu
KOMaHApbl.

3. AHanus puckoB. OnucaHne BO3MOXHbIX MPOEKTHBbIX PUCKOB, BEPOSATHOCTM UX MPOSIBIIEHUS U CTPATErMi, HanpaBleHHbIX Ha UX YMEHbLLEHMWE.

4. AnnapaTtHble M nporpaMmmHble pecypcbl, Heobxoaumble ANS peanu3aumu npoekta. [lepeyeHb annapaTHbIX CPeACTB W NPOrpaMMHOro
obecneyeHns, HeobxogmMmoro Ans paspaboTku nporpammHOro nmpogykta. Ecnv annapaTtHele cpefctBa Tpebyetcs 3akynaTb, NPUBOAUTCS WX
CTOMMOCTb COBMECTHO C rpachMKOM 3aKyrMKu U NOCTaBKW.

5. Pa3buenne pabot Ha atanbl. lNpouecc peanu3aumn npoekTa pas3buBaeTcsi Ha OTAEeNbHble NPOLECCHl, ONPEeAEnsoTCs 3Tanbl BbIMOMHEHNS
npoekTa, NPUBOANTCA ONUCaHWe pe3yrnbTaToB ("BbIXOA40B") KAXO0ro atana v KOHTPOSbHbIE OTMETKN.

6. Mpacbuk pabot. B aTom rpadmke oTobpaxkatoTca 3aBUCMMOCTU MexXay OTAENbHbIMW npoueccamu (3tanamm) paspaboTtku MO, oueHKM BpeMEHU nX
BbIMOMHEHWS 1 pacnpeeneHve YieHoB KoMmaHabl pa3paboTynKoB No OTAENbHbIM 3Tanam.

7. MexaHn3mMbl MOHUTOPUHIA M KOHTPOMS 3a XOO4OM BbIMOMHEHWUs npoekTa. OnucbiBaloTCs NMPefoCTaBlsieMble PYKOBOAWUTENEM OTYETbl O XoAe
BbIMOMHEHUS paboT, CPOKM UX NPEAOCTaBIEHUs], @ Takke MeXaHW3Mbl MOHUTOPUHIA BCEMO NPOeKTa.

MnaH JorkeH perynsipHO nepecMaTpuBaTbCs B npolecce peanusaumu npoekta. OfHW YacTu nnaHa, Hanpumep rpaduk paboT, U3MeHsIHTCs
yacTto, Apyrme 6onee ctabunbHbl. [ns BHECEHUSI M3MEHEHMI B MnaH TpebyeTcs crneuunanbHas opraHuW3auMsi OOKYMEHTOMOTOKAa, Mo3BonsioLlasi
OTCNEeXnBaTb 3TV U3SMEHEHNS.

O6wue cBeaeHUs o Tpe6oBaHUAX K MH(pOPMaLMOHHbLIM CUCTEMaM

Mpobnemsl, kKOTOpble NPUXOAMTCSA peluaTh cneumanucTtaMm B Mpouecce co3daHus MporpammHoOro obecneveHusi, o4eHb CroxHbl. Mpupoda aTnx
npobnem He Bcerga sicHa, ocobeHHO ecnu pa3pabaTtbiBaeMasi MporpaMMHasi cuctemMa MHHOBaUMOHHas. B yacTHocTw, TpyoHO YETKO onucaTb Te
[OeNCTBYSl, KOTOpble [OOIKHa BbINOMHATL cuctema. OnucaHue yHKUMOHAmMbHBIX BO3MOXHOCTEW W OrpaHUYeHWi, HaknaablBaeMblX Ha CUCTEMY,
Ha3blBaeTcs TpebOoBaHMSIMM K 3TOW cCMCTeMe, a caMm npouecc (OPMUPOBaHWS, aHanusa, AOKYMEHTMPOBaHWUS M MPOBEPKM 3TUX (PYHKLMOHAmMbHbIX
BO3MOXHOCTEN 1 OrpaHMyYeHuin — pa3paboTkon TpeboBaHuiA.

TpeboBaHWsi NoApPa3nensoTCs Ha Monb30oBaTENbCKME U CUCTEMHbIE. [Tonb3oBaTenbekue TpeboBaHNS — 3TO OMKUCAHWE Ha €CTECTBEHHOM si3blKe
(nmtoc nosicHsaoWwMe AvarpammMbl) YHKUWA, BbINOSHAEMbIX CUCTEMON, M OrpaHUYeHuid, HaknagblBaembix Ha Heé. CuUcTeMHble TpeGoBaHUA — 3TO
onuncaHne ocoBEHHOCTEN CUCTEMbI (apXUTEKTypa cucTeMbl, TpeboBaHWs Kk mapameTpam o6opynoBaHus U T.4.), HEOBXOAMMbIX Anst 3EKTUBHOM
peanusauuu TpeGoBaHUiA NONbL30BaTENS.

MepBbie Wwarun no paspaborke Tpe6o0BaHUN K MUHPOPMALIMOHHBLIM CUCTEMAM — aHaNU3 OCyLeCTBUMOCTHU

Paspa6oTtka Tpe6oBaHMii — 3TO NPOLIECC, BKMIOYAIOLWMA MEPONnpUsATUs, HeobxoauMble AMsS CO3AAHUA U YTBEPXOEHUA [OKYMEHTa, Coaepallero
creunduKaumio cUCTeMHbIX TpeboBaHuit. [ns HOBbIX MNPOrpamMMHbLIX CUCTEM npouecc paspaboTku TpeboBaHMii OOMKEH HauMHaTbCA C aHanuaa
OCYLLIECTBMMOCTU. Hayanom Takoro aHanusa siBnsetcs obliee OnucaHuMe CUCTEMbl U €e HasHaueHWs, a pesynsraToM aHanusa — OTYeT, B KOTOPOM
OOMmKHa BblTb YeTKasa peKkoMeHOaumsa, NPoaorKaTe UM HET Npouecc paspaboTknm TpeGoBaHuii NPOEKTMPyeMOon cucTembl. pyrumu criosamu, aHanms
OCYLLIECTBUMOCTY JOSHKEH OCBETUTb ClliedyHLLME BOMPOCHI.

1. OTBevaeT nu cuctema o6LWMM 1 BusHec-LEensiM opraHu3aumm-3akasdimka u opraHmsauum-paspaborymka?
2. MOXHO Ny peanu3oBaTb CUCTEMY, UCTIONb3Ys CYLLECTBYIOLIME HA AaHHbI MOMEHT TEXHOMOTUN U HE BbIXOASA 3@ Npeferbl 3afaHHON CTOMMOCTU?
3. MoxHo 1 06beanHUTL CUCTEMY C APYTMMU CUCTEMAMU, KOTOPLIE YXKe 3KCnIyaTupyoTca?

KpVITVI‘-IeCKI/IM ABNAETCA BOMNpOC, 6yneT 1 cuctemMma CoOOoTBETCTBOBATL LeNnAaM opraHusauuu. Ecnwn cuctema He COOTBETCTBYET 3TUM Uenam, oHa He
npeacraensger HUKaKOW LEHHOCTUN Ansa opraHusauuu. B 10 xe BpemMsa MHOrve opraHusauuu paSpHGGTbIBaIOT CUCTEMBbI, HE COOTBETCTBYOLLNE UX Lenam,
nnbo He COBCEM SICHO MOHMMast 3TU uenu, nméo noa BnuaHMem noimTn4ecknx nnun 06LLleCTBeHHbIX q)aKTOpOB.

BbinonHeHve aHanuaa ocyLecTBMMOCTM BKItoYaeT cbop v aHanus nHdopmauum o Gyaylien cucTeMe U HanucaHne COOTBETCTBYIOLLErO OTYeTa.
CHayana criegyeT onpefenuTb, Kakas UMEHHO WHdopMauus Heobxoauma, 4Tobbl OTBETUTL HA MOCTaBMeHHbIe Bbille Bornpockl. Hanpumep, 3ty
MHOPMaLIMI0 MOXHO MOMYy4YNTb, OTBETUB Ha criedyoLlee:

1. YTto npounsongeT ¢ opraHusaumen, ecnv cuctema He Oyget BBegeHa B aKcnnyaTaumo?

2. Kakne Tekywme npobnembl CyLLECTBYHOT B OpPraHM3aLmnm U Kak HoBasi cUCTeMa NOMOXET UX PELUNTbL?

3. Kakum obpasom cuctema bynet cnocobctBoBaTh Lensm 6usHeca?

4. TpebyeT nu paspaboTka cUCTeMbl TEXHONOMMK, KOTOpasi 4O 3TOFO HE UCMOofb3oBanack B opraHusaunm?
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JlabopatopHasa pab6ota Ne 1. Pa3paboTtka onncaHua M aHanu3 MHPOPMaLMOHHOWN
CUCTEMBbI

3. TeopeTnyeckme ceegeHus
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4. MNopanokK BbINONMHEHUA paboTbl

1. MI3yunTb npeanaraemblin TEOpETUHECKUIA MaTepuan.
2. CocTaBuTb NogpobHoe onncaHne MHMOPMaLMOHHOW CUCTEMBI.
3. Ha ocHoBaHWM onncaHns CUCTEMbI MPOBECTU aHanm3 OCyLeCcTBUMOCTU. B xoae aHannsa oTBETUTb Ha BOMPOCHI:
* YTO Nnpoun3onaeT ¢ opraHu3aument, ecnv cucteMa He byneTt BBegeHa B aKcnnyaTaumio?
* Kakune Tekywime npobnemsl CyLLECTBYIOT B OPraHn3auumn 1 Kak HoBasi CUCTEMa NMOMOXET MX peLmnTb?
* Kaknm obpasom cuctema 6yaet cnocobetBoBaTh Lensm busteca?
* TpebyeT nn paspaboTka CUCTEMbI TEXHONOMMK, KOTOpasi 4O 3TOro He UCNOMb30Basiacb B OpraHn3aumm?

Pe3yanaT0M aHann3a gOoImKHO ABUTbCA 3aKrnvYeHne 0 BO3MOXXHOCTU peanui3aunm npoekTa.

4. PacnpegenvTb ponu B rpynne (pyKoBoAUTENb NPOeKTa-pa3paboTynk, CUCTEMHBIN aHanMTUK-pa3paboTyumk, TecTep-pa3paboTymk).
5. 3anonHunTtb pasgensl nnaHa:

* BeegeHue

» OpraHusaumsi BbINOMHEHWS NpoeKTa

* AHanu3 puckos

Pasgenbl JOMKHbI copepkaTb pekoMeHAauun OTHOCUTENbHO pa3paboTku cucTeMbl, 6a3oBble NPEAoXeHUs No 06bEMY Tpebyemoro Broaxera,
yucny pas3paboTyMKoB, BpEMeHMU 1 TpebyeMomy nNporpaMMHOMY 06ecreyeHmto.

6. CocTaBuTb OTHET O NpoaenaHHon pabore.
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5. CopepxxaHue oTtyeTa

B otyete cneayet ykasatb:

1. Uenb paboTbl.

2. BeegeHue. Kpatkoe onucaHue Lenen npoekta v NPOEKTHbIX OrpaHUYeHnin (B1oaKeTHbIX, BPEMEHHbIX W T.4.), KOTOpbIe BaXHbl ANs ynpaBrneHus
NPOEKTOM.

3. OnucaHue unHdopmaumoHHol cuctembl (MO) — Hanuuue 3aknveHWs 0 BO3MOXHOCTU peanusauuv NpoekTa, coaepXKallero pekoMmeHgauum
OTHOCUTENBLHO paspaboTku cnctembl, 6a3oBble NpeanoxeHns nNo obbLEMy Tpebyemoro GrogxeTa, Yicny pa3paboTynkoB, BpeMeHU 1 Tpebyemomy
nporpaMMHomMy o6ecrneyeHuto.

4. AHanus ocyLLecTBUMOCTU (cornacHo TpeboBaHuAM K pesynbratam BbiNonHeHUs nabopaTtopHor paboTbl N.2), ykasaTb BO3MOXHbIE NPOGnembl 1

NyTU UX peLLeHms.

. Ponu yyactHukoB rpynnsl paspabotku MO.

. MporpammHo-annapaTHble CpeacTea, UCNoMb3yemble MPY BbINONTHEHUW PaboThbI.

. 3aknioyeHve (BbIBOAbI).

. CnMcok ucnonb3yemMon nuteparypbl.

© N O O
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JlabopaTtopHas pabora Ne 2. Pa3pabotka TpeboBaHMM K UHGOPMaLMOHHOWM
cucrteme

1. lenb paboTbl

CocTaBuTb ¥ MpoaHanuavMpoBaTb TPeOOBaHMS K MH(OPMAaLUMOHHON cucteme, 0OPMUTE TEXHUYECKOE 3afaHue Ha pa3paboTKy MporpammHOro
obecneyeHus.
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1. Llenb pa6oTbl
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2. MeToamnyeckune yKkasaHus

JlabopatopHasi paboTa HanpaBneHa Ha O3HaKOMIIEHME C MPOLECCOM pa3paboTku TpeboBaHMM K UHOPMALIMOHHOW CUCTEME W COCTaBIEHUSI

TEXHUYECKOro 3aaaHnsl Ha paspaboTKy NporpaMMHOro obecreyeHusi, nonyyeHne HaBbIKOB MO UCMOMb30BAHMI0 OCHOBHbLIX METOAOB (DOPMUPOBAHUS U
aHanusa Tpe6oBaHui.

Tematuka nabopatopHow paboTbl MOXET BblOMpaTbCst U3 NpeanoXeHHblX Tem (OpuaoxeHne A, HOMEpP TeMbl COOTBETCTBYET MOCHEAHUM OBYM
undpam 3a4etkn), coBnagatb ¢ Tematmkon BKP, Ho o6a3aTensHO cornacoBbIBaTbCA C NpenogaBaTenem.

TpeboBaHus K pe3ynsraTtam BbINONHeHUs nabopaTopHon paboThbi:

1. HannuMe guarpammbl MAEHTUMUKALMM TOYEK 3PEHNS U AMArpaMMbl NePapXUM TOUEK 3PEHNST;

2. HannuKe Nonb3oBaTENbCKUX TPEBOBAHMI, YETKO ONUCLIBAIOLWMNX ByAyLLMIA (PyHKLMOHAMN CUCTEMBI;

3. HanMMuMe CUCTEMHbIX TPeGOBaHWI, BKMHOYAKOWMX TPeGOBaHMS K CTPYKType, MPOrpamMMHOMY WMHTepdeicy, TexHomorusm paspabotku, obive
TpeboBaHMs K cucteme (HaOEXHOCTb, MacluTabupyemMocTb, pacnpedenéHHOCTb, MoAyNbHOCTb, 6e30nacHOCTb, OTKPLITOCTb, YAOGCTBO
nonb3oBaHusi 1 T.4.);

4. HanMune coCTaBNeHHOro TEXHUYECKOTO 3aaHus.

©2008-2025, UHTepHeT-uHCTUTYT Tynlry
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3. TeopeTnyeckme ceegeHus

O6wue cBeaeHUA o Tpe6oBaHUAX K MH(pOPMaLMOHHbLIM cUCTEMaM

Mpobnemsl, kKOTOpble NPUXOAMTCSA peluaTh cneumanucTtaMm B Mpouecce co3daHusi MporpammHoOro obecneveHusi, o4eHb CroxHbl. pupoda aTnx
npobnem He Bcerga sicHa, 0COOEHHO ecnu paspabaTbiBaemasi MporpaMMHasi cuctema WHHoBauWOHHasi. B yacTHocTW, TpyaHO YETKO onucaTb Te
[OENCTBYSl, KOTOpble [OIKHA BbINOMHATL cucteMa. OnucaHue yHKUMOHaMbHbIX BO3MOXHOCTEW W OrpaHUYeHWi, HaknaablBaeMblX Ha CUCTEMY,
Ha3blBaeTcA TpeboBaHUsIMM K 3TOM CUCTEME, a caM npouecc (OPMUPOBAHUS, aHanu3a, AOKYMEHTMPOBAHUS W MPOBEPKU ITUX (DYHKLMOHANbHBLIX
BO3MOXHOCTEN U OrpaHnyeHuii — paspaboTkon TpeboBaHWn.

TpeboBaHWs nogpasfensoTcs Ha Nnonb3oBaTenbckMe U cucteMHble. Monb3oBaTenbckne TpeboBaHUs — 3TO OMUCAHWE Ha eCTECTBEHHOM Si3blke
(nnoc nosicHaAWwMe guarpaMmbl) PYHKUWA, BbINOMHAEMbIX CUCTEMOW, M OFPaHUYEHWU, HaknagblBaemblix Ha Heé. CucTeMHble TpeboBaHuWs — 3TO
onucaHve ocobeHHOCTEN cucTeMbl (apxuMTekTypa cucTtembl, TpeboBaHMa Kk mapameTpam o6opyaoBaHMsA M T.4.), HeobxoauMmbix Ans 3pdEKTUBHON
peanu3auuu TpeboBaHWi nonb3oBaTens.

Pa3pa6oTtka Tpe6oBaHuUM

PaspaboTtka TpeboBaHuUiA — 3TO NMPOLIECC, BKIIOYAOLLMIA MepOrnpUusaThs, HEOOX0AUMbIE AN CO3AAHUS U YTBEPXOEHUS OOKYMEHTa, CoaepKallero
cneungrKaumio CUCTEMHbIX TpeboBaHWIA.

Pa3snunyatoT YeTbipe OCHOBHbIX 3Tana npoLecca paspaboTkv TpeboBaHuii:

1. aHanu3 TEXHNYECKOW OCYLLIECTBUMOCTU CO34aHUSi CUCTEMBI,

2. bopMmpoBaHmne u aHanma TpeboBaHun,

3. cneunduumpoBaHne TpeboBaHU U co3gaHne COOTBETCTBYHOLLEN AOKYMeHTaUuK,
4. atTectaums aTUX TpeboBaHUN.

Ha pucyHke 1 nokasaHbl B3aMOCBSI3U MEXAY STUMK 3Tanamm 1 peaynbraThbl, CONPOBOXAAKLME Kax bl 3Tan npouecca pa3paboTku CUCTEMHbIX
TpeboBaHun.

AnHanuz

OCYLUECTEMMOCTH *

DopmupoBaHHe
* M aHanuz
TpeboBanni
Lumied | Cneundmramm
OCYLUECTEMMOCTH H “ -d—‘

CO203HHA CUCTEMbI TpeboBaHuii
| ATTecTauuna
Mogenw cucrembi TpebosaHmii
[MonbzoeaTenbckme
W CMCTEMHbIE
TpeoBaHWA

DokymeHTauma co
cneynduKaumen
- TpebosaHmi

PucyHok 1 — lNpouecc paspabomku mpebosaHuli

Ho nockorbky B npouecce pa3paboTkv CUCTEMbI B CUMY Pa3HOOBPasHbIX NPUYMH TPeboBaHWs MOryT MEHSITbCS, ynpaBneHue TpeboBaHnsMu, T.e.
npouecc ynpasneHust U3MeHeHUAMM CUCTEMHbIX TpeboBaHWit, SBNSETCA He0BX0AMMOI COCTaBHOM YacTbio AeATENbHOCTM Mo UX paspaboTke.

dopmMmupoBaHue 1 aHanu3 TpedboBaHUN
CnegytoLwmm atanom npouecca paspaboTtku TpeboBaHui aBnsieTcs hopmmnpoBaHme (onpegeneHne) n aHanma TpeboBaHnii.

O6o6LleHHas mofenb npouecca OPMUMPOBaHUS M aHanu3a TpeboBaHMii MokasaHa Ha pucyHke 2. Kaxpgas opraHusauusi ucrnonbsyer
COBCTBEHHbIV BapMaHT 3TOW MOAENW, 3aBUCALLMIA OT “MeCTHbIX (DaKTOpoB™: OnbiTa paboTbl KONMeKTuBa paspaboTunkoB, Tuna paspabartbiBaeMou
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3. TeopeTnyeckme ceegeHus

Cbop Tpebosanmin | * npoTMBopeunii
Knaccudmrayma }
TpebosaHui

PucyHok 2 — lpouecc hopmuposaHusi u aHanusa mpebosaHuli

Mpouecc popMUpoBaHUs 1 aHanu3a TpeboBaHUi NPOXOAUT Yepes psz, 3Tarnos.

1. AHanu3 npegmeTHON 06nacTn. AHanNUTUKM OOMXKHbI U3y4nTb NpeaMeTHYLo obnacTb, rae byaeT akcnnyaTMpoBaTbCa cucTemMa.

2. Coop TpeboBaHuin. ATO NpoLEeCcC B3anMOOENCTBMSA C nNvuuamu, hopMupyowmMm TpeboBaHus. Bo Bpemst 3Toro npouecca npogoskaeTcs aHanms
npeameTHor obnacTu.

3. Knaccudmkaumsa tpebosaHuin. Ha atom atane 6ecdopMeHHbI Habop TpebosaHuii Npeobpa3syeTcs B NOrMyeckn CBA3aHHbIe rpynnbl TpeboBaHuin.

4. PaspelueHne npotuBopeuunii. be3 comHeHus, TpeboBaHNA MHOrOYMCMEHHbLIX NUL, 3aHATBIX B npouecce opMupoBaHus Tpebosanui, OyayT
NpOTMBOPEYMBBLIMW. Ha 3TOM aTane onpeaensioTcs U pa3peLuatoTca NPOTUBOPEYMS pasfUYHOro poaa.

5. HasHaueHwue npuoputeToB. B ntobom Habope TpeboBaHWIn oaHU U3 HUX ByayT 6onee BaxHbl, YeM Apyrne. Ha aTom aTane COBMECTHO C nuuamu,
dopMupyoLmMMmn TpeboBaHKs, onpegensatoTca Hanbonee BaxHble TpeboBaHus.

6. NpoBepka TpeboBaHuii. Ha aToM 3Tane onpeaenseTcs Ux NONHOTa, NOCNe40BaTENbLHOCTb U HENPOTUBOPEYNBOCTD.

Mpouecc dopmnpoBaHnsa 1 aHanusa TpeboBaHWUN LIMKINNYECKUIA, C 0OpaTHON CBA3bIO OT OAHOro atana K gpyromy. Liukn HadymMHaeTca ¢ aHanu3a
npegMeTHon obnactu u 3akaHuMBaeTcsl NpoBepkon TpeboBaHwui. MNoHMMaHue TpeboBaHW NpeaMeTHON 00nacTy yBENMUYMBAETCA B KaXOOM LMKIe
npouecca hopMmMpoBaHnsi TpeboBaHUIA.

PaccmoTpum Tpu OCHOBHBIX Moaxoda kK (popMUpOBaHMio TpeboBaHWiA: METOA, OCHOBAHHbIA HA MHOXECTBE OMOPHbIX TOYEK 3PEHWs], CLeHapumn 1
aTHOrpadu4ecknii MeTop.

OnopHble TOYKU 3peHus

Moaxon ¢ MCNonb3oBaHWEM pasnUyHbIX OMOPHbLIX TOYEK 3peHust K pa3paboTke TpebGoBaHWI NMPU3HAET pasnuyHbie (OMOPHbIE) TOYKM 3PEHUSI Ha
npobnemy n MCnonb3yeT MX B Ka4ecTBe OCHOBbI MOCTPOEHMS M OpraHuMsaumu kak npouecca popmupoBaHusa TpeboBaHwui, Tak U HEenocpeacTBEHHO
camux TpeboBaHui.

PasnuyHble meTogbl npeanararT pa3Hble TPaKTOBKU BblpaKeHUA "Toyka 3peH|/|;|". Toukn 3pPEeHNAa MOXXHO TpakToBaTb cregyrwnm o6paaoM.

1. Kak MCTOYHMK WMHGOPMaUMM O CUCTEMHbIX AaHHbIX. B 3TOM cnyyae Ha OCHOBE OMOPHbIX TOYEK 3PEHUSA CTPOUTCA MOAENb CO3daHusa U
MCMONb30BaHUst AaHHbIX B cucteme. B npouecce dopmMupoBaHus TpeboBaHui OTOMPaloTCs BCe Takme TOYKM 3peHus ( M Ha UX OCHoBe
onpeaensTcsa AaHHbIe), KoTopble OyayT co3aaHbl Ny UCMoNb30BaHbI Npu paboTe CMCTEMBI, a Takke cnocobbl 06paboTkM 3THX AaHHbIX.

2. Kak cTpykTypa npeacraBneHuin. B aTom cnydae TOYKM 3peHnst paccMaTpuBatoTcs kak ocobas 4acTb Mogenu cuctembl. Hanpumep, Ha ocHoBe
pas3nuyHbIX TOYeK 3peHusi MoryT pa3pabaTbiBaTbCa MOAENM "CyLLHOCTb-CBA3b", MOAENM KOHEYHOro aBTomarta v T.4.

3. Kak nonyyatenu cucteMHbIX CEpBUCOB. B 9TOM criyyae TOYKM 3peHus ABNSIOTCS BHELLHUMU (OTHOCUTENBHO CUCTEMBI) MOMyYaTensiMm CUCTEMHBIX
cepBUCOB. TOYKM 3pEHMS MOMOratoT ONpeaenUTb AaHHbIe, HEOOXOAMMBIE ANst BbIMOMIHEHWUS CUCTEMHbIX CEPBUCOB UMW UX yrpaBreHus.

Haubonee apdheKkTMBHLIM NOAXOAOM K aHanu3y TakMx CUCTEM SBNSETCA UCMONb30BaHME BHELUHMX OMOPHBLIX TOYEK 3peHusi. Ha ocHoBe aToro
nogxoga paspabotraH metonq VORD (Viewpoint-Oriented Requirements Definition — onpegeneHvne TpeGoBaHuii Ha OCHOBe TOYeK 3peHus) Ans
hopmupoBaHusa 1 aHanunsa TpebosaHuin. OcHoBHble aTanbl Metoga VORD nokasaHbl Ha puUcyHKe 3:

1. ipeHTnMKaLmUa ToUYEK 3peHIs, NMoMyYaloLmnX CUCTEMHbIE CEPBUCHI, U UAEHTUMMKALUA CEPBUCOB, COOTBETCTBYIOLLMX KaXKO0M TOUKe 3pEHNS.

2. CTPYyKTyp1pOBaHue TOYeK 3pEHUSI — CO3aHne nepapxmum CrpynnmpoBaHHbIX Todek 3peHus. ObLuecucTeMHble CepBUChl NPeaocTaBnsoTcs Gonee
BbICOKMM YPOBHSAM MepapXun 1 HAcnedytoTCs TOYKaMU 3PEHUSA HU3LLErO YPOBHS.

3. [lokyMeHTUpOBaH1e OMOPHLIX TOUEK 3PEHUSI, KOTOPOE 3aKMNOYaETCs B TOYHOM ONMUCaHUM MAEHTUMULMPOBAHHBLIX TOYEK 3PEHUS U CEPBUCOB.

4. OToGpaxkeHe CUCTEMbl TOYEK 3PEHUs, KOTOpasi NMOKa3biBaeT CUCTEMHbIE OGLEKTLI, ONpPEeAerneHHble Ha OCHOBE MHPOPMaUMK, 3aKMOYEHHOW B
OMOPHBIX TOYKAX 3PEeHUs.

WaeHTuduKauma CTpyKTYypUpOEaHue JoxkymeHTUpoBaHue Otobpamenne
TOUEK 3PEHMA TOUEK 3PEHMA TOUEK 3PEHHA CHUCTEMbI TOUEK 3PEHHA

PucyHok 3 — Memod VORD

Mpumep. Paccmotpum mcnonb3oBaHne metoga VORD Ha nepBbix Tpex Liarax aHanusa TpeboBaHui Ans CUCTEMbl NMOSOEPXKKM 3akasa U yyeTa
ToBapoB B OakanewHow naske. B 6akanenHon naBke ANs kaxaoro Topapa MUKCMPYETCS MECTO XpaHeHUst (onpeaeneHHas norka), KonM4ecTso ToBapa
1 ero noctaBlmk. CUcTeMa NOAAEPXKM 3aKa3a M ydeTa ToBapoB AomkHa obecneuvBaTtb Ao6aBneHne MHOPMaLM 0 HOBOM TOBape, U3MEHeHWe 1nm
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3. TeopeTnyeckme ceegeHus

naeHTMdrKaumm Toyvek 3peHus — MeTof "MO3roBoW aTtaku”, Korga onpeaenslTcs MOoTeHumanbHble CUCTEMHbIE CEpPBUCHI U OpraHusauuu,
B3aumogencTeytowme ¢ cuctemonn. OpraHm3yeTca BCTpeda nuy, y4dacTByllmMx B opMmupoBaHun TpeboBaHWIA, KOTOpble npegnaralT CBOU TOYKU
3peHns. OTU TOYKM 3pEeHUst NPeACTaBNATCA B BUAE Avarpammbl, COCTOSLLEN U3 psaa KpyroBbix obnacten, oTobpaxaroLwmx BO3MOXHbIE TOUKU 3pEHUS
(cm. pucyHok 4). Bo Bpems "Mo3roBon artaku" HeobxoaMMO MAeHTUMUMPOBaTb MOTEHUMarnbHble OMOPHbIE TOYKU 3PEHUSl, CUCTEMHbIE CEpPBUCHI,
BXOAHbIE JaHHble, He(hyHKLUMOHaNbHbIE TPeboBaHUS, YNpaBnsoLmMe cobbITUA U UCKMIUYUTENBHBIE CUTYaLMN.

Cnegytowen ctagmen npouecca opmmpoBaHus TpebosaHuin 6yaet naeHTMdmKaumsa onopHbIX TOYEK 3peHUs (Ha pUCyHKe 4 nokasaHbl B BUAe
TEMHbIX KpYroBbIx obracten) n cepBMcoB (Noka3aHbl B BuAe 3aTeHeHHbIx obnactent). CepBurCbl JOMKHbI COOTBETCTBOBATHL OMOPHbLIM TOYKaM 3peHus. Ho
MOryT GblTb CEpPBUCHI, KOTOPbIE HE MOCTaBMEHbl UM B COOTBETCTBME. DTO 03HAYaET, YTO Ha HavarbHOM 3Tane "MO3roBOl aTaku" HEKOTOpble OMOpHbIE
TOYKW 3peHUsi He BbiNn MAEHTUULMPOBaAHDI.

Kn Onnarta
Monyuenue MeHT Tosapa
Toeapa NoKynaTenb Mposepxa
CTAaTUCTHUKK
i 3akas
Hanuuue Henpopasaembii ToBapa
ToBapa TOBap .
MNocToAHHDbIKW
MoKynareb
Meuate
3aHeceHue B AnmuHucTpaTop 3HaKa
NOCTOAHHbIE
noKynaTenm
MNonyuexnune
Hnunent
= lMpepoctasneHue Mepeon e
npoAasel, Toeap CKMAOK P u[éiﬁIEﬂ
octyn K Baze
n . MocTasuwmk A ?ngHHhI)(
MocTaBka «lMNponasaembiin®
ToBapa ToBap Odbuﬁg\cl_lrt;::-‘eh?;uaaa

PucyHok 4 — [Juaepamma udeHmucgbukayuu moyeK 3peHust

B Tabnuue 1 nokasaHo pacnpegeneHne cepBncoB AnA HEKOTOPbIX I/ILI,eHTMq)VILWIpOBaHHbIX Ha pUCYyHKe 4 Touek 3peHunda. OavH n ToT xe cepsuc
MOXET ObITb COOTHECEH C HECKONMbKMMM TOYKaMm 3peHund.

MHdopmauums, n3sneyeHHass n3 To4ek 3peHus, ucnomnb3yetcs Ans 3anonHeHusi popm WabnoHOB TOYEK 3pEHUS U OpraHM3aumu TodeK 3peHusi B
Mepapxuio HacrnegoBaHusl. OTO NMO3BONSAET YBUAETb OOLMEe TOYKM 3PEHUSt U MOBTOPHO MCMONb30BaTb MHGOPMAaUMIO B Mepapxuu HacriedoBaHus.
CepBucbl, faHHble W ynpaeBnsiowas MHopMaumMs HacneayTcs NOAMHOXECTBOM ToYek 3peHusi. Ha pucyHke 5 nokasaHa 4acTb mepapxum Touek
3peHus AN cucTeMbl NOAAEPXKKM 3aKa3a 1 y4yeTa TOBapoB.

Bce Toukm 3peHHA

- T

NocTaBLMK COTPYLHWUKH HAWEHThI ToBap
KOHCYNbBTaHT aAMHUHUCTpaTo NoKynaTtenb NOCTOAHHbIK
5 P ¥ nokynarenb

PucyHok 5 — Mepapxusi moyek 3peHusi
ATTecTtauus TpeboBaHuin

ATTecTaums [OIKHa MNPOAEMOHCTPMPOBATb, YTO TpeGoBaHWs [AeiCTBUTENbHO ONpedensoT Ty CUCTEMY, KOTOPYH XO4YeT WMMETb 3aKasuuK.
MpoBepka TpeGoBaHWii BaxHa, Tak kak owmbkM B crneumdmkauum TpeGoBaHuii MOryT NpUBECTH K Nepepenke cucTembl M GonblUMM 3aTpaTtam, ecnv
GynyT oGHapyKeHbl BO BpeMS npouecca pa3paboTky CUCTeMbI UMW NOCHe BBeAeHUs ee B aKcnnyatauuio. CTOUMOCTb BHECEHUSI B CUCTEMY U3MEHEHW,
HeoBXoAUMbIX AN yCTpaHeHUst oWnBoK B TpeBoBaHUAX, HAMHOTO Bbille, YeM MUCMpaBreHne OWnGOoK NPOEeKTUPOBaHWS UNW KogMpoBaHus. MpuuvHa B
TOM, YTO U3MeHeHWe TpeboBaHWUN OBbIYHO BREYeT 3a CoBGON 3HAYUTENbHbIE U3MEHEHWS B CUCTEMe, NOCNe BHECEHUSI KOTOPbIX OHa [OMMKHa MpoWTy
NOBTOPHOE TECTMPOBAHME.
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[N

TenedoH n
T.0.)
Mokynka MonyyeHve 3aHeceHve B 6a3y MeyaTtb yeka MpoBepka
ToBapa MHpOPMaLMIO  AaHHbIX (OaHHbIE O CTaTUCTUKN
0 HOBbIX nocrasLLmKe, KO-
NOCTYNMNEHUsIX B, MECTe XpaHeHUs!
n.a.)

Monyyexne HasHaueHune LeHbl Hoctyn k MepeonpenenexHne
Yyeka karanory LieHbl
3aka3 Mepeonpenenexve MpoBepka OdpopmneHnne

ToBapa LieHbl Hanuuus 3akasa
ToBapa NoCTaBLLMKY
3aHeceHne "MokynaembIn" unu OdopmneHne Mevatb 3aka3a
nokynarens "Henokynaembin" 3akasa
N CyMMbl ToBap nokynarento

MOKYMKW B
6a3y gaHHbIX

. MpoBepka Ha HenpoTMBopeunBoCcTb. Creumndukaums TpeGoBaHuii He JomkHa cogepkaTb NPOTUBOPEYUiA. ITO 03HAYaeT, YTo B TpeboBaHUAX He

[OJMKHO ObITb NPOTMBOPEYaLLMX APYr APYTY OrPaHUYEHUIA UNN Pa3NNYHbIX ONUCAHWUIA OAHON N TOM Xe CUCTEMHOW (DYHKLIMK.

. Mpoeepka Ha nonHoTy. Cneundukauus TpeboBaHW OOMKHa copepxaTb TpeboBaHWs, KOTOpble ONpeaensioT BCe CUCTeMHble (YHKLUMU ©

OorpaHun4veHud, Hanaraemble Ha CUCTEMY.

.ﬂpOBepKa Ha BbINOMHUMOCTb. Ha ocHoBe 3HaHus cyulecTBsyrownx TEXHOMOornn Tpe6OBaHVIF| OOMXKHbI ObITb npoeBepeHbl Ha BO3MOXHOCTb UX

peanbHOro BbINOJTHEHUA. 3aech Takke npoBepAKTCA BO3SMOXHOCTU d)I/IHaHCI/IpOBaHVIH n rpachK pa3p860TKVI CUCTEMBbI.

CyLLI,eCTByeT pan meToaoB arTtectaumm Tpe60BaHl/1I7I, KOTOpPbl€ MOXHO MCnofib3oBaTtb COBMECTHO UK Kaxgbl B OTAENbHOCTH.

. O630p TpeboBaHmin. TpeboBaHMSA CUCTEMHO aHaNM3NPYIOTCH PELIEH3EHTaMW.

MpotoTunupoBaHue. Ha 3TomM 3Tane npoTOTUN CUCTEMbI [AEMOHCTPUPYETCS KOHEYHbIM Monb3oBaTensM W 3akasduky. OHu  MoryT
3KCMNEPVMEHTUPOBATL C 3TUM NPOTOTUNOM, YTOObI Y6eanTbCS, YTO OH OTBEYAET UX NOTPEBHOCTAM.

leHepauus TecToBbIX cueHapueB. B naeane tpeboBaHWs AOMKHbI GbiTb TakMMK, YTOGbI KX peanu3aumio MOXHO Gblno npotecTuposats. Ecru
TecTbl Ans TpeGoBaHuii pa3pabaTtbiBalOTCs Kak YacTb Npouecca aTtrectaumm, To YacTo 3To NO3BOMNsSeT 0GHapYXnTb NpoGnemMsl B cneumdukaumm.
Ecnu TakMe TecTbl CMOXHO WNMU HEBO3MOXHO paspaboTtaTtb, TO 0BObIMHO 3TO O3Ha4aer, 4To TpeGoBaHWA TPYAHO BbLIMOMHWUTL W MO3ITOMY
HeobXxoAMMO UX NePecMoTpeTb.

. ABTOMaTV3MpOBaHHbIi aHanu3 HenpoTuBOpeYnBocTU. Ecnu TpeboBaHWsi npeacTaBrneHbl B BuAE CTPYKTYPHbIX MMM DOpMarbHbIX CUCTEMHbIX

MoZEenen, MOXHO 1crnonb3oBaTb NHCTPYMeHTanbHble CASE-cpenctBa Ans npoBepky HEMNPOTUBOPEYMBOCTM Mogenen. [ns aBToMaTtnampoBaHHON
NPOBEPKN HEMPOTMBOPEYMBOCTU HEOOXOAMMO MOCTPOUTL Gady AaHHbIX TpebGoBaHWI 1 3aTeM NpoBepuTb Bce TpeboBaHusi B 3ToW 6ase AaHHbIX.
AHanusatop TpeboBaHui roToBUT OT4ET 060 BCEX OOHAPYXEHHBIX MPOTUBOPEYMSIX.

Monb3oBaTenbckue u cucTeMHble Tpe6oBaHUA

Ha ocHoBaHun Nony4YeHHbIX mogenen CTPOATCA nonb3oBaTtesibCkmne TpeGOBaHMH, T.e. Kak bbINo cka3aHO B Havane onucaHue Ha ecTeCTBEHHOM

A3blKe (byHKLI,VIVI, BbINOMHAEMbIX CUCTEMON, U OI'paHVI‘-IeHVIVI, HaknagblBaeMbIX Ha HeeE.

[Nonb3oBaTtenbckme Tpe6OBaHVI9I OOJKHblI OonucbiBaTb BHELIHEEe noBeaeHne CUCTeMbl, OCHOBHbIE (*)yHKLWIVI n cepBuUCbl npenocraBndemMbie

cucTeMON, eé HeyHKLMOHanbHble CBOMCTBa. HeobxoanMo BblAENWTb OMOPHbLIE TOYKU 3PEHUSI U CrPYNNMpPOBaTh TPEGOBaHNS B COOTBETCTBUM C HUMMW.
Monb3oBaTenbckune TpeboBaHMSA MOXHO OPOPMUTL Kak MPOCTLIM NepeYncneHmeM, Tak 1 UCMomnb3ysi HOTaLMI0 BApUAHTOB MUCMNONb30BaHUS.

[anee cocrtaBnstoTcs cMcTeMHble TpeboBaHus. OHK BkNtoyaT B cebs:

1. TpeboBaHus kK apxuTeKType cucTemMbl. Hanpumep, YMCno u pasmeLleHne XpaHunuLL, U CepBEPOB MPUIOXEHWUNA.
2. TpeboBaHus k napameTpam obopynoBaHus. Hanpmumep, YactoTa NnpoLeccopoB CEPBEPOB U KITMEHTOB, 0OBLEM XpaHWUWLY, pasMep onepaTtuBHON U

BMAeo namMaATn, NnponyckHasa cnocobHoCTb kaHana u T.4.

3. Tpe6oBaHus k napameTpam cucTeMbl. Hanpumep, Bpems OTKNvKa Ha AeicTBMe Monb3oBaTens, MakcuMarsbHbIi pasMep nepegasaemoro gaina,

MakCcumMaribHaaA CKOPOCTb nepeanadyn oaHHbIX, MakCumMarbHOoe YNCNo OgHOBPEMEHHO pa60Ta+ou.w|x nonb3oBaTtenen u T.4.

4. TpeboBaHWs K NPOrpaMMHOMY MHTEPENACY.

* TpeGoBaHus k CTPYKType cucTembl. Hanpumep, MacwtabupyemocTs, pacnpenenéHHOCTb, MOAYIIbHOCTb, OTKPLITOCTb.

* MacwTabupyemocTb — BO3MOXHOCTb PAaCNpOCTPaHEHUs CUCTeMbl Ha Gonblloe KOMMYECTBO MalluWH, He NpUBOASLIAs K noTepe
paboTocnocoGHOCTU U 3OEKTUBHOCTM, NPU 3TOM CMOCOBHOCTb CUCTEMbI HApaLUMBAaTb CBOK MOLLHOCTb AOIKHa ONpPEeaensaTbcs TOrbKo
MOLLHOCTbIO COOTBETCTBYIOLLETO annapaTHoOro obecneyeHms.

* PacnpefieneHHoCTb — cMCTEMA AOIKHa NoAAepKuBaThL pacnpenenéHHoe XxpaHeHne AaHHbIX.

» MoaynbHOCTb — cMCTEMA [AOIKHA COCTOATb U3 OTAENbHbLIX MOAYNEN, MHTErPUPOBAHHBIX MeXay COBOW.

 OTKPBLITOCTb — HANMUYME OTKPbITEIX MHTEPENCOB A1t BO3MOXHOW A0PaGOTKU U MHTErpaLmmn ¢ ApyruMu cucTeMamu.
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KoHTponbHo-
KypcoBasi
pabota

1HbIn  Kypcoson Kypcosas

Aan npoekT pabota

KoHTponbHas JlaGopatopHble [lpakTuyeckas CamocTosTenbHas Y4yeGHoe
CopepxaHue P parop P %HOMCK

pabota paboThbl pabota pabota nocobue

4. MNopanokK BbINONMHEHUA paboTbl

1. MI3yunTb npeanaraemblin TEOpETUHECKUIA MaTepuan.

2. MNocTponTb OMOPHbIE TOYKM 3peHns Ha ocHoBaHum Metoda VORD ans dopmmpoBaHusa 1 aHanu3a TpeboBaHuii. Pe3ynstatom JomKHbI ABUTbCA
ABe avarpammsbl: Auarpamma uaeHTudukaumm ToMek 3peHns 1 guarpamMmma nepapxmm To4ek 3peHus.

3. CocTaBuTb MHOPMALMOHHYIO MOAEeNb OyayLlel CMCTEMbI, BKMOYatoLLylo B cebsi onMcaHMe OCHOBHbIX OOBLEKTOB CUCTEMbI U B3aMOOENCTBUS
Mexay HMMKW. Ha ocHoBaHMM NOMyYeHHON MHAOPMaLMOHHOW Modenu u gnarpaMMm naeHTUdMKaumMn TodeK 3peHns, amarpamma nepapxmm Todek
3peHus copmmpoBaTb TpeGoBaHMS NONb30BaTENS U CUCTEMHbIE TPeBGOoBaHMS.

4. MNposecTu aTtTecTaumto TpeboBaHWit, ykasaTb Kakvne TUnbl MPOBEPOK BbIOpanu.

5. Ha ocHoBaHuM onucaHusa cuctembl (nabopaTtopHas paboTa), MH(OPMAUMOHHOW MOAENMW, NONb30BATENbCKUX M CUCTEMHbIX TpeboBaHUn
COCTaBUTb TEXHWYECKOE 3afaHue Ha co3faHue nporpaMmmHoro obecneveHusi. T3 JOMKHO copepxaTb OCHOBHblE pasfensbl, onncaHHble B [OCT
34.602-89.

6. MNMocTponTb OTYET, BKMOYAOLLMIA BCE MONYyYEHHbIE YPOBHU MOAENM, OnncaHne dyHKUMOHanbHbIX 6r10KOB, MOTOKOB AaHHbIX, XPAHUNLL, Y BHELLHWX
06beKToB.
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5. CopepxxaHue oTtyeTa

B otyete cneayet ykasatb:

1. Uenb paboTbl.
2. BeegeHuve.

3. I'IporpaMMHo-annapaTHble cpenctea, ncnosb3yemble Npu BbINOJIHEHUU pa60TbI.

4. OcHoBHas YacTb (onucaHne camon paboTbl), BbINOMIHEHHAs COrNacHoO TpeboBaHMAM K pesyrnbraTtam BbinonHeHust nabopaTtopHor paboTsl (M.2).
5. 3akntoyeHve (BbIBOAbI).

6. Cnncok ncnonb3yemon nureparypsbi.
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JlabopaTtopHble paboTbl Ne 3-4. MeToauka hyHKLUMOHaANbLHOro MmoaenMpoBaHuUA

1. lenb paboTbl

M3yuntb meTogonorumn yHKumMoHaneHoro mogenvposanus IDEFO n IDEF3.
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2. MeToamnyeckune yKkasaHus

JlabopatopHasa paboTa HanpaBneHa Ha O3HaKOMIIeHVe C MeToAnKaMun byHKUMoHaneHoro Mmofenuposanus IDEFO n IDEF3, nonyyeHve HaBbIkoB
Mo NPUMEHEHMIO AaHHbIX METOAONOMMI ANt NOCTPOEHMSA PYHKUMOHAMbHBLIX MOAENen Ha OCHOBaHUM TpeboBaHuMi K MHPOPMAaLMOHHON CUCTEME.

TemaTtuka nabopaTopHbIX paboT MOXET BbIOMPATbCA M3 MPEASIOKEHHbIX TeM (DpuaoxeHve A, HOMepP TeMbl COOTBETCTBYET NocrnegHvM OByM
undpam 3a4etkn), cosnagatb ¢ Tematmkon BKP, Ho o6a3aTenbHO cornacoBbIBaTbCA C NpenogaBaTenem.

TpeboBaHus K pesynsraTtam BbINONHEHUs nabopaTopHon paboThbi:

° MoZenb A0SMKHA OTpaxaTb BECb YKa3aHHbIA B ONMCaHMKU PyHKLMOHAN, a Takke YETKO OTpaxaTb CyLLECTBYOLLME NOTOKU AAHHbBIX U ONUCbIBaTb
npaeuna nx ABMXeHUS;

° Hanu4yve B MOAENN He MeHee TPEX YPOBHEN;

° He MeHee OBYX ypoBHel aekomno3auumm B ctaHaapte IDEFO (koHTekcTHas anarpamma + amarpammel AO);

* Ha avarpamme 1-ro ypoBHsi (AQ) He meHee 4-x (PYHKLMOHamnbHbIX GIIOKOB;

° Ha guarpamme 2-ro U fJanee YpOBHsX [AOSkHa ObiTb Aekomnosuums B cTaHgapTe IDEF3, Ha kaxgonm pguarpamMme He MeHee 2-X
YHKUMOHaNbHbIX ONOKOB.

©2008-2025, UHTepHeT-uHCTUTYT Tynlry
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2. MeTogunyeckue yKkasaHus
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3. TeopeTnyeckme ceegeHus

IDEFO (Integrated Definition Function Modeling) — meTogonorusa gyHKUMOHaNbLHOrO MOSENMPOBaHUS.

B ocHoBe IDEF0 meTogonorum nexuT noHsiTMe 6roka, KOTopbli oToBpaXkaeT HEKOTOpYt OGU3Hec-hyHKUMIO. YeTbipe CTopoHbl 6roka umeroT
pasHylo porb: fieBasi CTOpoHa UMEET 3HaveHune "Bxoga", npaBas — "Bbixoda", BEPXHAsS — "yrnpaBneHns"”, HKHAS — "MexaHnama" (cMm. pucyHok 1).

B3aumogenctene mexagy oyHkumsmm B IDEFO npencrtaBnsieTcs B Buae Ayrn, KOTopasi oTobpa)kaeT MOTOK AaHHbIX WM maTepuanos,
nocTynawLwmin ¢ BbIXxoga OOHOWM (PyHKUMM Ha Bxog, Apyron. B 3aBMCMMOCTM OT TOro, C KakOW CTOPOHOM Oroka CBsi3aH MOTOK, €ro HasblBaloT

COOTBETCTBEHHO "BXOAHbLIM", "BbIXOAHBIM", "ynpaBnsiowmm".
¥npaeneHue
buanec
Bxof, - —— = Boixog
dyHKUMA
MexaHuam

PucyHok 1 — @yHKUUOHarbHbIU 610K
MpuHuMnbI MmogenupoBaHus B IDEFO
B IDEFO peanun3oBaHbl Tpu 6a30BbIX NPUHLUMMNA MOLENUPOBaAHNS MPOLIECCOB:

°  MPUHUMN PyHKLUMOHANBHON AEKOMNO3MLUN;
*  MPUHLMN OrpaHUYEHUs CIIOXKHOCTY;
°  MPUHLMN KOHTEKCTA.

MpuHUMN byHKLMOHaNbHOM AEKOMNO3NLMK

MpuHUMN  PYHKUMOHANBLHOM OEKOMMNO3MUMKM NpeacTaBnsieT cobow cnocob MoaenvpoBaHus TUMOBOW cuTyauuu, korga noboe OencTBue,
onepauus, yHKUMs MoryT ObiTb pa3dbutbl (4EKOMNO3MpoBaHbl) Ha Gonee MpocTble AEWCTBUS, onepauuun, yHKuun. OpyruMn crioBamu, CnoxHas
6usHec-byHKUMA MOXET ObITb NpeAcTaBrneHa B BUAE COBOKYMHOCTW areMeHTapHbIx dyHKuuid. MpeacTtaBnsas dyHKUMmM rpadmydeckun, B Buae Grokos,
MOXXHO Kak Obl 3arnsHyTb BHYTPb Gnoka 1 geTanbHO pacCMOTPETb €€ CTPYKTYPY M COCTaB (CM. PUCYHOK 2).

MprHUMN OrpaHMyYeHUsi CIIOXKHOCTHU

Mpun pabote c IDEFO gnarpammamu CyLLeCTBEHHbIM ABNSAETCA ycnosme ux pasdbopunBoctn n yooboumtaemoctu. CyTb NpuHUMNG OrpaHU4eHns
CMOXHOCTU COCTOMT B TOM, YTO KONMMUYECTBO GMOKOB Ha AuarpaMmMe AOMKHO ObiTb HE MeHee ABYX U He Gomnee wecTu. [NpakTuka NokasbiBaeT, YTo
cobntogeHne 3TOro NpMHUMNAa NPUBOAUT K TOMY, YTO (PYHKLIMOHanNbHbIE npoLecckl, npeactaeneHHble B Buae IDEFO Mmogenu, xopoLlo CTpyKTypupoBaHsbl,
MOHATHBI 1 NErko NOAAAKTCS aHanmay.

anIHLIVIﬂ KOHTEKCTHOM AnarpaMmmbl

MopgenupoBaHne AenoBoro npouecca HavyMHaeTcs C MOCTPOEHUS KOHTEKCTHOW AuarpaMmmbl. Ha aton gnarpamme oTobpaxaeTcst TONbKO OAUH
6nok — rnmaBHast GU3Hec-byHKUMSA MoOenuMpyeMon cuctembl. Ecnn pedb MOET O MOAENMPOBaHUM LIENOro MPeanpusATUS WUNU gaxe KpynHOro
nogpasgeneHusi, rmasHas 6usHec-yHKUNS He MOXeT OblTb chOpMynMpoBaHa Kak, Hanpumep, "npogasaTb Npoaykumi”. [MasHas 6u3Hec-yHKUMA
CcUCTEMbI — 3TO "MUCCUA" CUCTEMBI, €e 3Ha4YeHne B OKpyxatolem mupe. Henb3s npaBunbHO chopMynmMpoBaTh rMaBHy0 MYHKUUIO NpeanpusaTus, He
nmes npeacTaBneHns 0 ero cTpaTernu.

Mpwu onpegeneHunmn rmaeHoOM 6GU3Hec-PyHKUMM HeobXoaMMO BCeraa UMeTb BBUAY LieNlb MOOENMPOBAaHMS U TOUKY 3peHust Ha Mofenb. OgHo 1 To xe
npeanpusaTMe MoXeT OblTb ONMCAHO MO-pa3HOMY, B 3aBUCUMOCTM OT TOFO, C KaKOW TOYKM 3PEHUsi ero paccMaTpuBaloT: AMPEKTOp NpeanpuaTus u
HanoroBoW MHCNEKTOP BUAST OPraHU3aLmio COBEPLUEHHO NO-pasHOMY.

KoHTeKkCcTHaa guarpamma urpaet elle ogHy pornb B (pyHKuuoHanbHon mogenu. OHa "dumkcmpyeT" rpaHuubl Mogenvpyemon OM3Hec-CUcTeMbl,
onpegensis To, Kak mMogenupyemasi cucteMa B3auMOAENCTBYET CO CBOMM OKpyXeHueM. OTO JOCTUraeTcs 3a CYET OMnucaHWusi Oyr, COeAVHEHHbIX C
6rnokom, NpeacTaBnsALWMUM rMaBHy0 6U3HeC-PyHKLUMIO.
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T e

PucyHok 2 — [lekomno3uyusi hyHKUUOHaIbHo20 brioka

Mpumep. Ha pucyHke 3 n pucyHke 4 npeactaBneH NpuMep NOCTPOEHUS PYHKUMOHANbHOW AnarpaMMbl, OMUCHIBAKOLLEA N3rOTOBIEHNE U3AEnus.
PucyHok 3 — koHTekcTHas guarpamma. PUCYHOK 4 — nepBbIf YpOBEHb AEKOMMO3ULNN.

3apavue Yeprem
Coipbe [oToBOE M3gEnue
WUzrotoenenne
uzpgenvsa
Op. 0
MNepcoHan
npesnpuATHA

PucyHok 3 — KoHmekcmHasi duazpamma

3anaHue Yeprem
Cbipbe i ) ‘ Pexomenaauymm
—®[lepepaboTka
(™ pp. CBIPBA | Y {
HzroToBnenune
Aetanei
Nonydabpukar ‘ C6opka
" s CobpanHoe
Odetanu Op A 37 M3genue
Ko [oToBOE
HTPOAL — uagenme
KayecTea
Op. 4
* j Bpax
] |

MNepcoHan npegnpuATHA
PucyHok 4 — [Juazpamma rnepeozo ypoeHs 0eKoMnouyuu

MpumeHeHune IDEFO
CyLuecTByeT AiBa KIOYEBbIX NoAXoAa K MOCTPOEHUIO hYHKLIMOHaNbHOM MOAENN: NOCTPOEHME “Kak eCcTb” 1 NOCTpoeHue “kak byaet”.
MocTpoeHue mopenu “kak ectb”

O6cnenoBaHue npeanpuaTva sBnsieTcs obasatenbHor YacTbio NbOoro npoekrta co3gaHua Unn pasBuUTUS KOpPNopaTUBHOWM MH(OPMaLVOHHON
CUCTEMBI.

[MocTpoeHve yHKUMOHanNbLHOM Mogenu “Kak ecTb” MNO3BOMSET YeTKo 3adUKCMpOBaTb, Kakme [enoBble MNPOLECcChl OCYLIEeCTBMASIOTCS Ha
npeanpuaTumM, Kakme UHMOPMALMOHHBbIE OOBLEKTBI MCMOMb3YHTCA NPY BbIMNOSIHEHWU AEMNOBbLIX MPOLECCOB U OTAENbHbIX onepauni. PyHKLMOHANbHas
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IVLETro. vMieTug vneanvinrd 11IpulgecuLus IVLEry

[ns onvcaHusa NOrMkuM B3anMogencTBusa MHPOPMaLMOHHBIX NOTOKOB Haubonee noaxoaut IDEF3, HasbiBaemas Takke workflow diagramming —
MeTogonorven MoaenupoBaHusA, ucnonb3ywasa rpaduyeckoe onucaHne MHPOPMAaLMOHHBLIX MOTOKOB, B3aWMMOOTHOLUEHUMA Mexay npoueccamu
06paboTkM MHopMaLUN U OOBEKTOB, ABMSIOLMXCS YaCTbio 3TMX npoueccoB. Ounarpammbl Workflow mMoryT ObiTb MCMONb30BaHbl B MOOENUPOBaHNA
OGu3Hec-NpoLeccoB Ansl aHanusa 3aBeplUeHHOCTM npoueayp obpaboTku mHgopmaumn. C MX MOMOLLBI MOXHO ONUCbIBaTb CUeHapuvi OeNCcTBUn
COTPYQHMKOB OpraHu3auuu, HanpuMmep nocregoBaTenbHoCTb 06paboTku 3akasa unm cobbiTus, KOTopble HEOOX0AMMO 06paboTaTh 3a KOHEYHOE BPEMSI.
Kaxabivi cueHapuyin ConpoBOXAETCst ONMcaHNeM npouecca U MOXeT BbITb UCNONb30BaH AN LOKYMEHTUPOBaHNS KoM hyHKLMN.

IDEF3 — 310 MeToa, MMeLWMi OCHOBHOMW Lenblo AaTb BO3MOXHOCTb aHanuTMkam onucaTb CUTyauuio, Korga Mnpouecchbl BbIMOMHAKTCA B
onpeaeneHHon NocneaoBaTenbHOCTH, @ TaKkkKe onncaTb OObEKTbLI, y4acTBYHOLME COBMECTHO B OAHOM NpoLecce.

TexHuka onucaHua Habopa AaHHbiX IDEF3 siBnseTcst 4acTblo CTPYKTYPHOrO aHanu3a. B oTnnyme oT HeKOTOpbIX METOAMK OnmMcaHwui NpoLeccoB
IDEF3 He orpaHnumMBaeT aHanuTMKa Ype3MepHO XEeCTKMMU pamMKaMu CUHTaKcuca, YTO MOXET MPUBECTM K CO34aHUIO HEMOMHbIX UK NMPOTUBOPEUUBbLIX
Moaenemn.

IDEF3 moxeT ObITb Takke WMCNonb3oBaH Kak MeTon co3ganus npoueccoB. IDEF3 pononHsier IDEFO n copgepxut Bce Heobxogumoe Ansi
NOCTPOEHMA Mofenewn, KoTopble B AanbHENWeM MOryT 6biTb MCNOMNb30BaHbl 418 UMUTALMOHHOMO aHanmaa.

Kaxxpgas pabota B IDEF3 onucbiBaeT kakon-nnbo cueHapuin GusHec-npouecca M MOXET ABNATbCA COCTaBnsoLwen apyrov pabotel. [lockonbky
cueHapuii onucbiBaeT LUenb W paMKy MoAenu, BaXHO, Y4TOObl paboTbl MMEHOBaNWChb OTMMArofbHbIM CyLECTBUTENbHLIM, O06G03HaYalWmUM npoLece
OencTBus, unu pason, cogepkallern Takoe CyLLeCTBUTENbHOE.

Touka 3peHna Ha Mmoaenb O0JHKHa ObITb 3a0KyMeHTUpoBaHa. O6bIYHO 3TO TOYKa 3PEeHNAa 4YernoBeka, OTBETCTBEHHOIO 3a paGOTy B LUenom. Takke
Heobxoanmo 3a40KyMEHTUPOBaThb Uellb Moernn — T€ BOMNpOoChl, Ha KOTOPbIe Npu3BaHa OTBETUTb MOAESb.

Onarpammbl
[Ounarpamma siBnsieTcs 0OCHOBHOW eanHuuen onncaxdus B IDEF3.

EavHuuel pabotel — Unit of Work (UOW). UOW, Takke HasbiBaemble pabotamu (activity), aBnsioTca LeHTpanbHbIMU KOMNOHeHTaMn mogenu. B
IDEF3 pabotbl n3obpaxatotcs MpSAMOYTofibHUKaMu C MPSAMbIMUA YIIIaMu U UMEIOT UMS, BbIPaXEHHOe OTIMaronbHbIM CyLLeCTBUTENbHLIM, 0603HaYaoLWmMM
npoLecc AefCTBNSA, OAMHOYHBIM UNK B cocTaBe dpasbl, 1 HOMep (naeHTuduKaTop); ApYroe NMs CyLeCcTBUTENbHOE B COCTaBe ToW xe dpasbl 06bIYHO
oTobpaxkaeT OCHOBHOW BbIx0Z (pe3ynbraTt) paboTel, Hanpumep, "MN3rotoBneHne usgenus”.

Cesasn

CBA3n nokasblBaloT B3auMOOTHoLeHns paboT. Bce ceasn B IDEF3 ogHoHanpaBneHbl n MOryT ObiTb HanpaBneHbl Kyda YrogHo, HO OObIMHO
onarpammbl IDEF3 crtapatoTca noctpoutb Tak, 4ToObl CBA3M ObinvM HanpaeneHbl cneea Hanpaeo. B IDEF3 pasnuuator Tpu Tuna cTpenok,
n3obpaxaroLmnx CBsi3n, CTUIb KOTOPbIX YCTaHaBnmMBaeTcs Yyepe3 meHto Edit/Arrow Style:

e Crapuwas (Precedence) — cnnoliHas nvHus, ceasbiBaowas eanHnel padbot (UOW), PucyeTtcs cnesa Hanpaso unv ceepxy BHU3. [okasblBaer,
4YTO paboTa-NCTOYHMK AOMMKHA 3aKOHYMTLCS Npexae, YeM paboTa-Lenb HayHeTCs.

e OrtHoweHwus (Relational Link) — nyHKTMpHas nuHWS, ncnonb3aylowascs Ans n3obpaxeHusa cease mexay egvHuuammu pabot (UOW) a Takxke
Mexay eaMHMuamu paboT 1 o6bekTamm CChINoK.

e [loTokn o6bekToB (Object Flow) — cTpenka ¢ gByMSi HAKOHEYHUKaMW, NPUMEHSIETCS ANS ONUCaHUsi TOro gpakTa, YTo OOLEKT UCMONMb3yeTcs B
OByX unu 6onee eanHuLax paboTbl, HanpUmep, korga o6bLEKT NOPOXAAETCA B OQHOW paboTe M UCMorb3yeTcs B APYron.

e Crapwas cBs3b M NoToK 06bekToB. CTapLias cBsi3b NOKa3bIBaEeT, YTO paboTa-UCTOUHMK 3aKaH4YMBaEeTCs paHee, YeM HauMHaeTcst paboTa-Lenb.
YacTo pe3synsratoM paboTbl-MCTOYHMKA CTaHOBUTCS OObEKT, HeobxoauMbI Ans 3anycka paboTbl-Leny. B atom cnyyae ctpenky, o6o3HavaroLLyto
00bekT, nsobpaxatroT ¢ ABONHLIM HaKOHEYHUKOM. VIMS CTpenku AOMKHO SCHO maeHTuduumpoBaTb oTobpaxaembii 06bekT. [1oTok obbekToB
MMEET TY e CEMaHTHKY, YTO 1 CTapLuasi CTpesnka.

MepekpecTku (Junction)

OkoHYaHWe ofHoW paGoTbl MOXET CRYXXWUTb CUrHanoM K Havany Heckonbkux paboT, unu xe ogHa pabota Ans CBOEro 3anycka MOXeT oxuaatb
OKOHYaHMWs1 Heckonbkmx paboT. MNepekpecTkn ncnonb3yoTes Ans oTobpaXeHUst NOorMku B3auMoaencTBMS CTPENnoK Npu CRWUSIHUM U pa3BeTBREHUN UMK
Ans otobpaxkeHust MHOXeCTBa COObITUIA, KOTOPbIE MOTYT UK AOMKHbI ObITh 3aBepLUEeHbl Nepea Hayanom cnegytowlen pabotebl. PaznuyatoT nepekpecTku
ans cnusHma (Fan-in Junction) u passetsnenus (Fan-out Junction) ctpenok. MNepekpecTok He MOXeT UCMONb30BaTbCA OAHOBPEMEHHO ANS CAMSHUA U
ONns pasBeTBneHns. [ins BHECEHMSA NepeKkpecTKa CryXMUT KHOMKa B Nanutpe MHCTPYMEHTOB — [00aBuTb B Avarpammy nepekpectok Junction. B ananore
Junction Type Editor Heobxoaumo ykasatb TN nepekpectka. CMbICN Kaxaoro Tuna npuseaeH B Tabnuue 1.
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%] OR) 3aBepLUeH 3anyckaeTcs
B otnunume ot IDEFO B IDEF3 cTpenku MoryT cnuBatbCs 1 pa3BeTBASTLCS TOMbKO Yepes NepekpecTKu.
[Oekomno3uuus pabor

B IDEF3 pekomnosnumsa ucnonb3yetcsa ansa getanusauum padot. Metogonorua IDEF3 nossonsieT gekomnoanpoBaTb paboTy MHOroKpaTHo, T.e.
paboTa MOXeT MMETb MHOXECTBO LOYEPHUX paboT. TO NO3BOMSIET B OAHON MOAENM onuncaTb ankTepHATUBHBLIE MOTOKM. BO3MOXHOCTb MHOXECTBEHHOM
[EKOMMOo3MUUM NpeabsaBnseT OONOMHUTENbHbIE TpeboBaHUst K Hymepaumn paboT. Tak, HoMep paboTbl COCTOMT M3 HOMEpa pPoAUTENbCKON paboThl,
BEpCUM OEKOMMNO3MLNK U cOBCTBEHHOTO HOMepa paboTbl Ha TEKYLLEN anarpamme (CM. PUCYHOK 5).

__Homep poautenbcroii
] pabotnl

/Dp.
____—Homep pexomnoznymm

T
A13.11 Homep paboTel

PucyHok 5 — Homep eduHuybl pabomsi (UOW)
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4. MNopanokK BbINONMHEHUA paboTbl

1. N3yunTb TeopeTndeckun martepumarn.

2. MNocTponTb PyHKUMOHANbHYI0 MOAeNb CUCTEMbI, onucaHHol B JlabopaTtopHon pabote Ne 1 Tak, 4TOObl OHa oTBeYana BCEM MpeabsBEHHbIM K
cucteme TpeboBaHMSIM, NPeACcTaBnsAna NoMHbIN PyHKUMOHAN CUCTEMbI (KaXdoW (YHKUMW B OMUCAHUM CUCTEMbI OOIDKEH COOTBETCTBOBATb MO
KpanHen mepe oauH PyHKLMOHArbHBIA B10K) U €€ OCHOBHbIE BM3HEeC-NpoLecchl:

* ¢ nomoubto metogonorun IDEFO nocTponTb KOHTEKCTHYHO AuarpaMmmy;

* ¢ nomoubto metogonoruun IDEFO noctpouTe guarpammy 1-ro ypoBHs (AQ) — Mogenb OKpY>XeHus;

* ¢ nomolyblo MeTogonorun IDEF3 gekomnosupoBaTe yHKUMOHANbHbIE GOk Mogenu oKpyxeHust Ha 1-2 ypoBHS Briy6Gb 4O MOTOKOB,
CBS131 C BHELLUHWMUW cucTemamu un

* Ha KaXxaomn Aamarpamme 2-ro ypoBHS! AOMMKHO ObITb He MeHee 4-X PyHKLMOHambHbIX BroKoB;

* Ha Kaxgow guarpamme 3-ro ypoBHS 1 ganee He MeHee 2-x OyHKLUMOHarbHbIX O1OKOB.

3. MNocTponTb OTYET, BKMOYAOLLMIA BCE NONYyYEHHbIE YPOBHU MOAENM, OnncaHne dyHKUMOHanbHbIX 6r10KOB, MOTOKOB AaHHbIX, XPAHUNLL, Y BHELLHWX
06beKToB.

©2008-2025, UHTepHeT-uHCTUTYT Tynly
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JlabopaTtopHble paboTbl Ne 3-4. MeToauka hyHKUMOHANbLHOro MmoaenmpoBaHuUA

4. NMopsapok BbINONHEHUsA paboTbl
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5. CopepxxaHue oTtyeTa

B otyete cneayet ykasatb:

1. Uenb paboTbl.
2. BeegeHuve.

3. I'IporpaMMHo-annapaTHble cpenctea, ncnosb3yemble Npu BbINOJIHEHUU pa60TbI.

4. OCHOBHY10 YacTb (onucaHue camow paboThbl), BINOMHEHHYIO COrMacHO TpeboBaHMAM K pesyrnbratam BbiNonHeHust nabopaTtopHor paboTsl (n.2).
5. 3akntoyeHve (BbIBOAbI).

6. Cnncok ncnonb3yemon nureparypsbi.


http://www.i-institute.org/
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NaGopaTtopHble pab6otbl Ne  5-6. MeTogMka OGBLEKTHO-OPUEHTUPOBAHHOIO
MoOenMpoBaHuA

1. lenb paboTbl

O3HaKoMMeHVe C OCHOBHbIMW JfIEMEHTaMW OMpeneneHns, NpPeacTaBneHnsl, NPOEKTUPOBAHWUS U MOLENUPOBAHWUSA MNPOrPaMMHbIX CUCTEM C
nomoltubto A3bika UML.
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NaGopaTtopHble pab6otbl Ne  5-6. MeTogMka OGBLEKTHO-OPUEHTUPOBAHHOIO
MoOenMpoBaHuA

1. Llenb pa6oTbl
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2. MeToamnyeckune yKkasaHus

NaGopatopHasi paGota HarnpaerneHa Ha O3HAKOMIEHWE C OCHOBHLIMW 3rIeMEHTaMW OMpPeAeNeHus, NpPeACTaBneHuUsl, MPOEKTUPOBAHUS U

MOAENMpPoBaHUSA NPOrPaMMHbIX CUCTEM C NOMOLLbIO A3blika UML, nonyyeHne HaBbIKOB MO MPUMEHEHUIO AaHHbIX 3NEMEHTOB A5l NOCTPOEHNS OOBEKTHO-
OpPUEHTUPOBaHHLIX Moaenen NC Ha ocHoBaHWUM TpeboBaHMIA.

Tematuka nabopaTopHbIX paboT MOXET BbIOMPaTbCA M3 MPEeASIoXKeHHbIX TeM (DpuaoxeHve A, HOMep TeMbl COOTBETCTBYET NocrnegHVM OByM
undpam 3a4etkn), coBnagatb ¢ Tematmkon BKP, Ho o6a3aTensHO cornacoBbIBaTbCA C NpenogaBaTenem.

TpeboBaHus K pe3ynsraTtam BbINONHeHUs nabopaTopHon paboThbi:

° MoAenb CUCTEMbl [OIKHA coAepxaTb: Auarpammy BapuvaHTOB UCMOMb30BaHWSA; AuMarpaMMbl B3auUMOENCTBUS A1t KaXAOro BapuaHTa
MCMONb30BaHWst; AuarpaMMy KrnaccoB, NMO3BOMsOLLAA peann3oBaTh BECb ONUCaHHbIN (yHKUMOHaN VIC; o6beanHEHHY0 AMarpammy KOMMNOHEHTOB
1 pa3mMelleHns;

* [O5A KNnaccoB yKa3aTb CTepeoTunbl;

B 3aBMCUMOCTM OT BapuaHTa 3afjaHusl AuarpaMMa pasmeLleHus OOrbkHa MNokasblBaTb pacronioXeHue KOMMOHEHTOB B pacnpefeneHHOM
NPUINOXEHNUN NI CBA3M MEXAY BCTPOEHHBLIM NMPOLECCOPOM U YCTPONCTBaAMMU.

©2008-2025, UHTepHeT-uHCTUTYT Tynlry



https://tulsu.ru/sdoii/pluginfile.php/267250/mod_resource/content/1/lr/lr_6/lr_6.html
http://www.i-institute.org/

CopepxaHue bl MaTepuan KoHTponbHas pabota NabopaTtopHble paboTbl MpakTuyeckas pabota 6% Mowuck

NaGopaTtopHble pab6otbl Ne  5-6. MeTogMka OGBLEKTHO-OPUEHTUPOBAHHOIO
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2. MeToauueckue ykasaHusi
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CyLLecTByeT MHOXECTBO TEXHOMOMMA U WHCTPYMEHTambHbIX CPEACTB, C MOMOLLBIO KOTOPbIX MOXHO peanu3oBaTb B HEKOTOPOM CMbiCre
onTumanbHbIi NpoekT MC, HaumHas € 3tana aHanuMsa W 3aKkaHuuBas CO3[4aHWEM MPOrpamMMHOrO Koga cuctembl. B GombluvHCTBE cnydvaeB aTv
TEXHOMNoruy NpeabSBRSAIOT BECbMa XecTkne TpeboBaHus K npoueccy pa3paboTku U UCMonb3yeMbiM pecypcaM, a NonbITKM TpaHCOpMUpoBaTb UX NOA
KOHKpETHbIE NMPOEKTbI OKa3sblBalTCs 6e3ycnelwHbiMn. AT TexHonornm npeactaeneHsl CASE-cpenctsammn BepxHero ypoHs unu CASE-cpeactsamu
nomnHoro >wu3sHeHHoro umkna (upper CASE tools nnu full life-cycle CASE tools). OHM He no3BonsoT ONTUMU3MPOBaTh AEATENbHOCTb Ha YPOBHE
oTAeNbHbIX 3NIEMEHTOB MPOEKTa, U, Kak CreacTBve, MHOrMe pa3paboTyuku nepewny Ha Tak HasbiBaemble CASE-cpencTBa HWxHero ypoBHs (lower
CASE tools). OgHako OHM CTOMKHYNUCb C HOBOW Npobrnemo — npobrnemMow opraHusaumv B3auUMOLEWCTBUS MEXAY PpasfvyHbIMKM KOMaHZamu,
peanu3aylLmumMmn NpoekKT.

YHudmumpoBaHHbIN A3blKk 06beKTHO-OpueHTMpoBaHHoro mopenuposaHus Unified Modeling Language (UML)

YHumumpoBaHHbIn A3blk 06bEKTHO-OpMeHTUpoBaHHoro mogenuposaHus Unified Modeling Language (UML) aBunca cpegctBoM OOCTUXEHWUSE
KoMnpommucca Mexay 3TMMu nogxodamu. CyllecTByeT OOCTAaTOMHOE KOMMYECTBO MHCTPYMEHTanbHbIX CPeacTB, NoaepxuBatowmnx ¢ nomowsto UML
XWU3HEHHbIA LMK MHOPMALMOHHBLIX CUCTEM, WU, ogHoBpeMeHHo, UML saBnsetca [OCTaToOMHO TMOKMM O HACTPOMKM M MOJAEPXKKU cneundukm
[EeATeNbHOCTU PasnnYHbIX KOMaH pa3paboTyYnKoB.

Co3gaHne UML Havanocb B okTsbpe 1994 r., korga xmm Pam6o u pagu Byy u3 Rational Software Corporation ctanu pabotatb Hag
obbveguHeHnem ceomx metogoB OMT n Booch. B HacTosiwee Bpems koHcopuuym nonb3oBatenet UML Partners Bkntovaet B cebs npegcraBuTenen
Taknx rpaHaoB MHAOPMaLMOHHBLIX TexHonorun, kak Rational Software, Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum
Technology.

UML npegacrtaBnsiet coboi 06beKTHO-OPUEHTUPOBAHHbIN A3bIK MOAENMPOBaHUs, 0bnagarLwuii cregyoLmMMm OCHOBHBIMU XapakTepucTMkamm:

° SIBNSIETCA A3bIKOM BM3yarlbHOrO MOAENMPOBaHUs, KOTOpbI obecneyvBaeT pa3paboTky penpe3eHTaTMBHbIX MoAenen Ans opraHu3auuv
B3aMMOOENCTBMSA 3aKkasymka u paspaboTtumka MC, pasnuuHbix rpynn paspabotymkos UC;
°  COAEPXKWUT MEXaHW3Mbl pacLUMpeHust U cneumnanmnsaumnm 6a3oBbix KOHLENLMIA A3bIKa.

UML — 3To cTaHgapTHas HoTauusi BU3yarbHOro MOAENUPOBAHMA MPOrpamMMHbIX CUCTEM, NpuHAaTas koHcopumymoM Object Managing Group
(OMG) oceHbto 1997 T., n Ha CErogHALWHNIA feHb OHAa NOAAEPXKMBAETCSH MHOTMMWN 0ObEKTHO-OpUeHTMpoBaHHbIMU CASE-npogykTamu.

UML BkntovaeT BHYTPEHHUI HAbop CpeacTB MOAENUPOBaHUS, KOTOpble cevac NPUHATLI BO MHOTMX MeTogax U cpeacTBax MogenupoBaHus. OTu
KOHLENUMM Heobxoaumbl B OOMbLUMHCTBE MPUKIAAHbIX 3afay, XOTS He Kaxaasi KOHUenuus HeobxoauMMa B KaXAOW 4acTu KaxOoro NpUIOXKeHWs.
[Monb3oBaTensam A3blka NpefocTaBieHbl BO3MOXHOCTU:

¢ CTpOUTb MOOeNn Ha OCHOBe CcpeacTB Aapa, 6e3 ncnonb3oBaHNs MexaHM3MoB pacwmnpeHna and OOnNbLUMHCTBA TUMOBbIX NPUNOXEHWI;
e pobaensTb npu HeoOXoOAMMOCTM HOBbIE 3MIEMEHTbLI U yCnoBHble 0003Ha4YeHUss, ecnn OHW He BXOAAT B A40p0, unu cneunanmnsnpoBatb
KOMMOHEHTbI, CUCTEMY YCITOBHbIX 0003Ha4eHun (HOTaLI,I/IPO) N orpaHnyvyeHuna ana KOHKPEeTHbIX NpeaMeTHbIX obnacTtein.

Asbik UML
Ourarpamma
BapHaHTOB fmarpamma Ouarpamma
MCMoNb30BaHMA AEEE COCTORHMIA
|
HHTerpupoeanHan Ouarpamma
Awarpamma ——  MOpAEenb COKHOM nocnefoBaTelb-
AEATENLHOCTH CHCTEMDI HOCTEN
Hwarpamma Juarpamma Ouarpamma
Koonepawum KOMMOHEHTOB passepTbiBaHWA

PucyHok 1 — IHmezpupoeaHHasi Moderib CrOXHOU cucmeMbl 8 Homayuu si3bika UML
Crangapt UML npegnaraet cnegytowmii Habop guarpamMmm ans MogenvpoBaHus:

° AuarpaMmbl BapuaHTOB KCMonb3oBaHus (use case diagrams) — Ans MogenupoBaHusi GU3Hec-nMpoueccoB opraHu3auun u TpeboBaHun K
co3gaBaemon cucteme);
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° aunarpammbl pa3sepTbiBaHus (deployment diagrams) — ans mogenvpoBaHus U3NYECKON apXUTEKTYPbl CUCTEMBI.

,uMaI'paMMbI BapuaHTOB Ucnonb30BaHuUA

MoHsATME BapuaHTa ucrnonb3oBaHUst (Use case) BrepBble BBen VBap AkoBCOH M Mpuaan emMy Takylo 3HAYMMOCTb, YTO B HacTosilee Bpemsi
BapyaHT UCMOSIb30BaHNSA NPEBPATUICA B OCHOBHOW 3NeMeHT pa3paboTku 1 NnaHnpoBaHUs NpoeKkTa.

BapuaHT ucnonb3oBaHusi npeacTaBnsieT cobovi nocnenoBaTenbHOCTL AENCTBUIA (TpaH3aKLMii), BbIMOMHSAEMbIX CUCTEMON B OTBET Ha CoObITUE,
WHULMMPYEMOE HEKOTOPbIM BHELUHUM OOBLEKTOM (OeWCTBYHOLWMM NULOM). BapnaHT ucnonb3oBaHMS ONMCLIBAET TUMUYHOE B3aWMOLENCTBUME MEXAY
nonb3oBaTeneM u cuctemoin. B npocTeriem cnydae BapmaHT MCNOSb30BaHMA onpeaenserca B npouecce o0CcyXaeHusa ¢ nonb3oBaTenemM Tex pyHKUUin,
KoTopble OH xoTen 6bl peanusoBatb. Ha si3bike UML BapraHT ncnonb3oBaHuns nsobpaxatot crnegyoLmm obpasom:

BapHﬂHT MCNnonb30BaHKWA

PucyHok 2 — BapuaHm ucnosnb308aHusi

HeincTaytowee nuuo (actor) — 310 porb, KOTOPYIO MOSIb30BaTESb UMPAET MO OTHOLLEHMIO K CUCTEME.

,ﬂeﬁcmyrou.me nuua npeacraenarlT cobon ponn, a He KOHKPETHbIX nogen nnu HaMMeHoBaHWs pa60T. HECMOTpﬂ Ha TO, YTO Ha Aguarpammax
BapnaHTOB WUCMNOJSIb30BaHUA OHU M306pa>|<ar0Tc;| B Bnae CTUITN3OBaHHbLIX 4YenoBe4YeCKnx CbVIprOK, ,D,el7ICTBy}OLLI,ee Lo MOXET Takke OblTb BHELUHEN
cuctemon, KOTOpOIZ Heobxoguma HeKoTopas MH(bOpMaLI,Mﬂ OT faHHoun cuctemel. [NokasbiBaTb Ha onarpamme ,D,eIZCTByPOLLI,I/IX nuy cnegyet TONbKO B TOM
cny4ae, Korga nm OEeNCTBUTENBHO HEeobxoaumbl HEKOTOpble BapuvaHTbl UCNOJb30BaHUA. Ha sasbike UML ,EleVICTBy}OLLWIe nuua npeacrtaenatoT B Buae

uryp:

PucyHok 3 — [elicmsyrouwjee nuyo (akmep)
[eiicTByloLME NKLA AENATCS HA TPU OCHOBHBIX TUMA:

* onb3oBaTeny;
* CUCTEMbI;

e [pyrue CUCTEMbI, B3aMMOAEVCTBYIOLIME C AaHHOIA;
* Bpewms.

BpeMﬂ CTaHOBUTCA ,D,eIZCTByPOLLI,VIM NNLOM, eClnii OT Hero 3aB1CUT 3anyck Kakmx-nnbo cobblTuii B cucteme.
CBaAsn MeXxay BapuaHTamMun ucnosib3oBaHuA U AeﬁCTByIOI.I.WIMVI nmyamm

B asbike UML Ha avarpammax BapuvaHTOB UCMONb30BaHWA MOAAEPXKMBAETCA HECKOMbKO TUMOB CBS3EM MexXAy 3arneMeHTamu gmarpammbl. 3TO
CBS131 KOMMYHMKaLMn (communication), BkntoveHus (include), pacwmpenus (extend) n 06o6LweHus (generalization).

CBsI3b KOMMYHMKaLMM — 3TO CBA3b MeXAy BapuaHTOM WCMONb30BaHUS U AeicTBylowmm nuuoM. Ha sselike UML CBA3M KOMMyHMKaUMn
MOKa3bIBaloT C MOMOLLbIO OAHOHAMNPAaBEHHOW accoumaLmm (CrnOLHON NUHWK).

OdopmuTe KpeguT
1 *  AnA KaneHTa Badka

Knauent Banua
PucyHok 4 — lNpumep ce513u KOMMyHUKauuu

CBA3b BKMOYEHUS NPUMEHAETCA B TeX CUTyalnaXx, Koraa nmeetca Kakon-nnéo cbparmeHT nosegeHna CUCTemsbl, KOTOprIZ nosTopAeTca bonee yem
B OQHOM BapunaHTe Ucnosib3oBaHuA. C nomMoLLblo Takux cBsi3en 00bIYHO MOAEeNnUpyrT MHOTOKpaTHO UCNONb3yeMyo (byHKLIMOHaﬂbHOCTb.
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C nomoLLbto cBA3M 0606LLEHNS MOKA3bIBAIOT, YTO Y HECKOMbKUX OEVCTBYIOLLMX MULL UMEIOTCS 06LUMe YepThbl.

Cnymaimia
Chymawmit .
C Noyacosoi Cny:xaumi BpemeHHbIi
onnaToi Ha OKnaje CAYHALLMIA

PucyHok 6 — lNpumep ces3u 0606weHuUs1
Ounarpammbl B3aumogencTBua (interaction diagrams)

Ouarpammbl B3aumogencteus (interaction diagrams) onvcbiBaloT NoBefeHWe B3avMOL4eNCTBYOLWMX rpynn oobekToB. Kak npasuno, guarpamma
B3aMMOLENCTBUSA OXBaTbIBAET NnoBefieHWe O6bEKTOB B pamkax TONbKO OAHOrO BapuaHTa ucnonb3oBaHusi. Ha Takol auarpamme otobpaxaercs psig
06bEeKTOB 1 Te COOBLLEHNS, KOTOPLIMU OHM OOMEHMBAOTCSA Mexay COOOoN.

Coob6ueHne (message) — 3TO CPEACTBO, C MOMOLLBIO KOTOPOro OObEKT-0TNPaBUTENb 3anpalumBaeT y obbekTa nonyyartens BbiMONHEHWE OOHON
13 ero onepauun.

MHdopmaumoHHoe (informative) coobuweHne — 39T0 coobuleHne, cHabxatwlee oObekT-noflyvyatenb HEKOTOpoW WHdopMauven ans
OBHOBMEHMWS €10 COCTOSHUS.

Coo6uweHune-3anpoc (interrogative) — ato coobuieHune, 3anpalumsaioLlee Bbiaaqy HEKOTOPON MHopmauum 06 o6bekTe-nonyyarene.

MUmnepatuBHoe (imperative) coobLieHre — 3170 coobLueHne, 3anpalumBatoLLee y obbekTa-nonyyaTens BoliNOSIHEHNE HEKOTOPbLIX AEACTBUNA.

CyllecTByeT fBa Bupa Auarpamm B3auMOAEWCTBUSA: Auarpammbl MocrefoBaTenbHOCTU (sequence diagrams) U KoomepaTuBHble Auarpammel
(collaboration diagrams).

Ounarpamma nocnegoBatenbHocTu (sequence diagrams)
[unarpamma nocnenoBaTensHOCTY OTpaXKaeT NOTOK COObITUM, MPOUCXOASLLMX B PaMKax BapyaHTa UCMONb30BaHMs.

Bce gevicTBylolwme nuua nokasaHbl B BEPXHEN YacTu Anarpammbl. CTpernku COOTBETCTBYIOT COODLLEHUAM, NepefaBaeMblM Mexay AeNCTBYIOLLMM
NULOM ¥ OGBEKTOM MNn Mexay obbekTammn Ans BbINONHEeHUs TpeBGyemblx dyHKLMIA.

Ha gnarpamme nocnegoBaTenbHOCTU 06bEKT M30OpaxaeTcs B BUAE NPSMOYTonbHUKE, OT KOTOPOro BHM3 NpoBedeHa NyHKTUPHasa BepTuKanbHas
nuHMa. OTa NuHUSA HasbiBaeTcs nuHuen xusHu (lifeline) obbekta. OHa npegctaBnsieT cobon parMeHT XM3HEHHOro uMkna obbekTa B npouecce
B3aNMOAENCTBUS.

Kaxpoe cooblueHne npeacTaBnsercs B BUAE CTPENKA MeXAy NIMHUSMU Xn3HK ABYX 06bekToB. CoobLLEeHNS NOSIBNSIOTCA B TOM MOPSiAKe, Kak OHU
nokasaHbl Ha CTpaHuLe cBepxy BHU3. Kaxgoe cooblleHne nomevaeTcs Kak MUHUMYM uMeHeM cooblueHus. MNpu xenaHum MoxHO Aob6aBuTb Takke
aprymMeHTbl M HEKOTOpylo ynpasnswwyo MHdopMaumo. MoxHO nokasatb camogenerumpoBaHue (self-delegation) — coobuwieHne, koTopoe OObekT
noceinaet camomy cebe, NMpW 3TOM CTpernka CoobLLeHNs yKkas3blBaeT Ha Ty e Camyto NTMHUIO XU3HW.
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| ]

I
5: Beog PIN-koga (1234) - |

6: OTKpbITb CUeT
—_—

I
I
I
I
| 7: OTkpbiTh cuet

9: 3anpocuTs helicTeme

|

|

|

|

[ 8: Npoeeputy PIN-kog
|

|

| L] [

|

I

I

I

I

10: Bubop ,qéﬁcrnnﬂ | |
-

(CHaTb co dueTa) | |

I

I

I

I

I

I

| 11: 33np0cuT|L cymmy
| [ |
| I
12: Beog, cymhnt (20 py6neit) |
|

13: Cuato (20 lpyﬁ]
—_— -

14: Cuato (20 Pyﬁ]
[ 15: Mposepwute srAag, (20 pyb.)

(I

l16: Ymembwms sknag (20 pyb.)

——

17: Buigats (20 py6.)
|

I I
PucyHok 7 — NMpumep duaepammbi nocrnedosamerisHocmu

18: B
- epHYTb KapTy

Ouarpamma koonepauuum (collaboration diagram)

,D.Vlal'paMMbl Koonepauun 0T06pa>|<a|0T NoTOK cOBbITUIA yepes KOHerTHbIVI CLleHapVIVI BapunaHTa UCNonb30BaHUA, ynopaaodeHbl No BpemMeHu, a
KoonepaTuBHble AMarpamMmbl fonblue BHUMaHUS 3a0CTPAIOT Ha CBA3AX Mexay obbekTaMu.

Ha gmnarpamme koonepauumn npeacTtaBreHa Bcs Ta MHdopMaumMsi, KoTopas ecTb M Ha AuarpamMme NocrneaoBaTerlbHOCTWM, HO KoonepaTuBHas
anarpaMma no-gpyromy OnucbiBaeT NOTOK COOLITMI. VI3 Hee nerye NOHATb CBS3N Mexay obbekTamu, ogHaKo, TpyAHEee YACHUTb NOCnefoBaTenbHOCTb
COObITUNA.

Ha KOOHepaTVIBHOVI ounarpamMmMe Tak Xe, Kak U Ha agunarpamMmme nocnenoBaTteribHOCTU, CTPEeNiku 0603HavaloT coobLieHns, obmMeH KOTOpPbIMU
OCYyLLeCTBINAETCA B paMKax OaHHOIo BapunaHTa NCnorb30BaHUA. x BpeMeHHaa nocnenoBatesibHOCTb YKa3blBaeTCcAa nyTemM Hymepaunm coobLeHnn.
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8: Nposeputb PIN-kog,

T ChAate (20 pyb.)
15: Mposepure sknag (20 pyb.)

PucyHok 8 — lNpumep duaspammsbl Koonepauyuu

nMarpaMMbl KrnaccoB

Oo6Lwue cBeaeHus

,Elmarpamma KnaccoB onpenendeTr Tunbl KNaccoB CUCTEMbl U pa3fIM4HOro poda craTu4veckume CBA3WN, KOTOpPble CYLEeCTBYHT Mexay HUMWU. Ha

avarpamMmmax Kraccos M306pa>KaI'OTCF| TaKkxe anl/|6yTbI KnaccoB, onepauun KrnaccoB U OrpaHun4yeHud, KOTOpble HaKnagbiBaldOTCA Ha CBA3U MexXay
Krnaccamu.

Ounarpamma knaccoB UML — 310 rpady, y3namu KOTOPOro SBMAIOTCA 3MEMEHTbl CTaTUYeCKOW CTPYKTypbl MpoekTa (knacckl, MHTepdenchl), a
Ayramu — OTHOLLEHWUSt MEXAY y3namu (accoumaunm, HacneaoBaHne, 3aBUCUMOCTHY).

Ha punarpamMmme Krnaccos M306pa>|<aroTc;| cnegywuime anemMeHTbl:

* MMakeT (package) — Habop anemMeHTOB Mofenu, NOrMYeckn CBA3aHHbLIX MeXay CoboN;
* Knacc (class) — onucaHve o6Lwmx CBOWCTB rpynrbl CXOAHBIX 0GBEKTOB;

* WNHTepdenc (interface) — abcTpakTHBIN Knacc, 3agarowwmin Habop onepauunii, KOTopble 06BEKT NPOU3BOMBHOIO Kracca, CBA3aHHOro ¢ AaHHbIM
MHTepdericom, NpeaocTaBnsieT ApyruM oGbekTam.

Knacc

Knacc — ato rpynna cywHocten (06bekToB), obnagalwllmMx CXOOHbIMW CBOWCTBAMW, @ WMEHHO, AaHHbIMM U noBedeHneM. OTAenbHbI
npeacTaBuTENb HEKOTOPOTO Kracca HasbiBaeTCcsl 0GbEKTOM Kracca Uiy NpocTo 06bekToM.

Mop noBegeHnem obbekta B UML noHMmatoTcs nobble npaBunia B3anmoaenctens o6bekta ¢ BHELUHUM MUPOM M C AaHHbIMWM CaMoro obobekTa.
Ha gnarpammax knacc nsobpaxaertcs B BUAE NPSIMOYrofibHMKa CO CMIIOLLIHOW rpaHuLen, pasaeneHHoro ropu3oHTanbHbIMU NMHUSIMU Ha 3 CEKLUN:

* BepxHsisi cekumsi (CeKUMsa UMEHMN) COOEPXKUT UMSI Knacca u apyrue obLume CBOWCTBa (B YaCTHOCTM, CTEpeoTun).
* B cpeaHen cekumm cogepxmTcst CMCOK aTprubyToB

* B HWXHel — Cn1cok onepauui Knacca, oTpaxatoLmx ero noBeaeHve (4enCTBIS, BbINONHSIEMbIE KIAcCoM).

JTiobas 13 cekumin aTpubyToB U Oonepaumini MOXeT He m3obpaxatbcs (a Takke obe cpasy). [Ins OTCYTCTBYIOLLEWN CEKLUMW HE HYXHO puUcoBaTb
pasgennTenbHYy NTIMHUKO U Kak-nmbo yKa3blBaTb Ha Hanunyne unm oTCyTCTBme anemMeHToB B Hewn.

Ha ycMoTpeHue KOHKpETHOW peanuaaummy MoryT 6biTb BBEAEHbI AOMOMNHUTENbHBIE CEKLMM, HanpuMep, UcktodeHust (Exceptions).
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<<Entity>>
Account
- Account Number: integer “B"“Pdaw”
- PIN: integer Cash Dispenser
- Balance: integer - Cash Balance: long
+ Open(): integer 1 0-1 + Provide Cash(): integer
+ Withdraw Funds{Amount: long): integer + Provide Reciept(): integer

- Deduct Funds(Amount: long): integer
- Verify Funds: integer

PucyHok 9 — Npumep duazpammbl KIlaccos
CTepeoTunbl KnaccoB
CTepeoTunbl KNAacCcoB — 3TO MEXaHN3M, NMO3BOSISIOLLMNIA pasaensTb Knacchl Ha KaTeropum.
B sa3bike UML onpeaeneHbl TpyM OCHOBHbIX CTEPEOTUNA KIacCoB:

¢ Boundary (rpanuua);
¢ Entity (cywHocTtb);
* Control (ynpaBneHue).

FpaHnyYHbIe KNaccbl
paHnyHble knaccel (boundary classes) — Takve Knaccbl, KOTOpble PacnonoXeHbl Ha rPaHMLE CUCTEMBI U BCEIN OKpY>KatoLen cpeabl.
370 3KpaHHble POPMbI, OTYETLI, MHTEPMENCHI C annapaTypow (Takow Kak MPUHTEPbLI MU CKaHepbl) U MHTepdEenChl C APYrMMN CUCTEMaMMU.

YT106bI HAWTU rpaHUYHbIE KNacchl, HAA0 UCCeaoBaTh AuarpaMMbl BapMaHTOB UCMOMb30BaHus. KaxaoMy B3anmMogencTBuio Mexay AeACTBYHOLWUM
NUUOM W BapWaHTOM UCMOMb30BaHUA AOMKEH COOTBETCTBOBATb, MO KpawHen Mepe, OAWH IpaHU4YHbIN Knacc. MIMeHHO Takow Knacc nossonsiet
OEeNCTByIOLLEMY LY B3aMOA4ENCTBOBaTb C CUCTEMON.

Knaccbl-cyu.u-locm

Knacchbl-cywHocTtu (entity classes) cogepxat xpaHumyto uHgopmauuo. OHM umetoT Hanbonbllee 3HaYeHe AN Nonb3oBaTens, U NoTomy B UX
Ha3BaHWsAX YacTo UCMONb3YHOT TEPMUHBI U3 NpeaMeTHoM obnacTu. O6bIYHO ANs KaXaoro Knacca-cyLHOCTM co3gatoT Tabnvuy B 6ase AaHHbIX.

YnpaBnstoLwme Knaccbl

Ynpaenstowme knaccbl (control classes) oTBevaloT 3a koopavMHaumio AerncTBui Apyrmx knaccoB. OBbIYHO Y KaXX4oro BapuaHTa MCMofib30BaHUs
MUMeeTCcsl OMH YNpPaBMsOLWMA Kracc, KOHTPONUPYHLWMIA NocnefoBaTernibHOCTb COObLITUIA 3TOro BapuaHTa WMCMONb30BaHUS. YNpaBnsiowMin Krnacc
OTBEYaeT 3a KOOpAMHaUMIO, HO cam He HeceT B cebe HuKakow (DyHKUMOHaNbHOCTM, TaK Kak oOcCTalbHble Knaccbl He MocbinarT emy 60nbluoro
KonuyecTBa coobLueHUiA. BMecTo 3Toro oH cam nocbinaetT MHOXECTBO COOBLLEeHMI. YNpaBnsaioLmMii Knacc NPOCTO Aenernpyetr OTBETCTBEHHOCTb ApYrMM
Krnaccam, no 3TOW NpUYMHE ero YacTo Ha3blBakOT KNacCoOM-MeHeoKepOoM.

B cucteme moryT 6biTe M Apyrve ynpasnsioowme Knaccbl, oblme Ans HeCKONbKMX BapuUaHToOB UcMonb3oBaHus. Hanpumep, MoxeT ObiTb knacc
SecurityManager (MeHemxep 6e30MacHOCTM), OTBEYAKOLWMIA 3a KOHTPONb COOLITUIA, CBs3aHHbIX C 6e3onacHocTbio. Knacc TransactionManager
(MeHepXep TpaH3akumi) 3aHUMaeTCA KOOpAMHaUMeln COOBLEHNA, OTHOCSLLUMXCA K TpaH3akuuam ¢ 6a3or gaHHbix. MoryT ObiTe U apyrne MeHemxepbl
ans pabotbl C ApYyrUMK anemeHTamy yHKLMOHMPOBAaHWUSA CUCTEMbI, TaKUMW Kak pasferneHne pecypcoB, pacnpefeneHHas obpabotka AaHHbIX viu
obpaboTka owmnbok.

MoMUMO YyNOMSsIHYTbIX BbILLE CTEPEOTUINOB MOXHO CO3[aBaTb U CBOU COGCTBEHHbIE.
ATpunGyTbI
ATpUBYT — 3TO ANeMeHT MHOPMaLMK, CBSI3aHHbIN C KNnaccoM. ATpuBYTbl XpaHAT UHKaMNCynMpoBaHHbIe AaHHbIe knacca.

Tak kak aTpubyTbl cogepaTcs BHYTPU Kracca, OHWU CKPbITbl OT APYrMX KNaccoB. B cBA3M ¢ 3TUM MOXET NOHagobuTbca ykasaTb, Kakvme Knaccbl
MMELT NPaBo YnTaTb U U3MEHSITb aTpnbyThl. ATO CBOMCTBO Ha3biBaETCA BUAMMOCTLIO aTpubyTa (attribute visibility).

Yy anM6yTa MOXHO onpegennTb YeTblpe BO3SMOXHbIX 3Ha4YeHNA 3TOro napamMertpa:

e Public (06wwui, oTKpbITbIA). ATO 3HAYEeHNe BUAMMOCTW Npeanonaraet, YTo atpmubyT OyaeT BUaeH BCEMU ocTanbHbIMU Knaccamu. Jltobon knacc
MOXXET NPOCMOTPETL U U3MEHUTL 3HaYeHne aTpubyTa. B cootBeTcTBMU € HoTaumen UML obemy aTpmbyTy npealecTByeT 3Hak "+".
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NOBMMSAOT HA reHepUpyeMbI KOA.
Onepauum
Onepauunmn peanuayoT CBA3aHHOE C kKnaccom noseaeHve. Onepaums BKIYAET TPU YaCTU — UMS, NapaMeTpbl U TUM BO3BPaLLAEMOr0 3HAYEHUS.

[MapameTpbl — 3TO aprymeHTbl, nosflydaemble onepauven "Ha Bxoae". Tun BO3BpaLlaeMoro 3Ha4YeHUsi OTHOCUMTCHA K pe3ynbraty OencTBUuS
onepauuun.

Ha gunarpaMmme KrnaccoB MOXHO MOKa3blBaTb Kak UMEeHa onepau,mﬁ, TakK N UMeHa onepaumﬁ BMeCTe C UX napametpamu n TunomMm Bo3BpaLlaemMoro

3HaYeHus. YToBbl yMEHbLUUTL 3arpyKeHHOCTb Anarpammbl, NosiesHo GblBaeT Ha HEKOTOPBIX U3 HKX MOKa3biBaTb TOSbKO MMEeHa onepauuii, a Ha Apyrux
WX MOSIHYIO CUTHATYPY.

B asbike UML onepaumm umetoT criegyHoLLyto HOTaumio:
Mmsa Onepauun (aprymeHT: TMN AaHHbIX apryMeHTa, apryMeHT2:T1n AaHHbIX apryMeHTaZ2,...): Tun Bo3BpaLlaemMoro 3HayeHns
CneayeT paccMOTPETb YETbIPE pasnuyHbIX TUMa onepauui:

e Onepaumu peanusaumu;

* Onepauuu ynpasneHus;

* Onepauuun goctyna;

* BcnomoraTenbHble onepauun.

Onepauuu peanusauum

Onepaumn peanusauun (implementor operations) peanusyloT HekoTopble 6Ou3Hec-pyHKUMW. Takue omnepaumMm MOXHO HaWTW, uccnepys
avarpaMmbl B3avMoAencTBUs. [marpaMmbl 3TOro Tvna doKyCcMpyroTcsl Ha BuaHec-yHKUMSIX, U Kaxgoe coobLueHne amarpammebl, CKopee BCero, MOXHO
COOTHECTM C onepaumen peanmaaumu.

Kaxpas onepaums peanusaumv fofmkHa OblTb NErko npocnexuBaeMa [0 COOTBETCTByloLWero TpeboBaHns. 3TO AOCTUraeTCcsl Ha pasfnuyHbIX
Tanax moaennpoBaHuA. Onepau,vm BbIBOOUTCA U3 COOGLLleHI/Iﬂ Ha Aunarpamme Bsammoueﬁcnsmn, COO6LLI,eHI/IFI ncxoaAaT u3 noupoGHoro onucaHusa
MoToka COObITWIA, KOTOPLIA CO3[aeTCs Ha OCHOBE BapuaHTa MCMoMb30BaHWUs, a NOCNedHNA — Ha OCHOBe TpeboBaHMin. Bo3MOXHOCTb NpocneanTb BClO
3Ty LENOYKY MO3BOMSIET rapaHTMpoBaTh, YTO Kaxaoe TpeboBaHue OyaerT peanu3oBaHO B KOAe, a Kaxabl oparMeHT koda peanusyeT Kakoe-To
TpeboBaHue.

Onepauuu ynpaBneHus

Onepauuu ynpaeneHus (manager operations) ynpaensiioT co3faHUEM U YHUMTOXEHWEM OGBLEKTOB. B aTy kaTeropuio nonagatoT KOHCTPYKTOPbI 1
[EeCTPYKTOPbI KMNaccos.

Onepauuu goctyna

ATpUBYTEl 0BLIMHO GbIBAKOT 3aKPbLITEIMU UMW 3alLMLLEHHbIMUA. TeM He MeHee, Apyrie Knaccbl MHOTAA LOMKHbLI MPOCMaTpUBaTh UMK U3MEHSATh UX
3HayeHwus1. [Ins aTOro CyLlecTByloT onepaummn focTyna (access operations). Tako Noaxon AaeT BO3MOXHOCTL GE30MacHo MHKancynmposaTb atpubyThl
BHYTPM Knacca, 3alMTUB UX OT APYIMX KNaccoBs, HO BCE e MO3BOMSET OCYLUECTBUTL K HUM KOHTponupyeMblii goctyn. CosaaHue onepauuin Get u Set
(Nony4eHUs 1 M3MEHEHWS 3HaYEHNs) ANS Kaxaoro aTpubyTa Knacca sSiBsieTcsl CTaHAapToM.

BcnomoratenbHble onepauuun

BcnomoratenbHbiMm (helper operations) Ha3bIBAKOTCA Takue onepaunun Knacca, KoTopble Heobxoanmbl eMy [Anda BbINOJIHEHUA ero
OTBETCTBEHHOCTEWN, HO O KOTOPbIX apyrue Knaccbl He AOSMKHbI HUYEro 3HaTb. 3710 3aKpbiTble 1 3allULLEHHble onepaunn Knacca.

UTo6bl MOEHTUMLMPOBATL OnepaLmn, BbIMOMHUTE criedyolme AencTBuUA:

1. U3yunTe guarpammbl nocrefoBaTenbHOCTU M KoonepaTuBHble Auarpammbl. Bonbliasi YacTb COOGLEHMA Ha 3TUX OuarpaMMax sIBrsieTcst
onepauusiMn peanusaumn. PedrnekcrBHble coobLueHust ByayT BcriomoraTesibHbIMU onepaumsiMu.

2. PaccmoTtpuTe ynpasnsowme onepauum. MoxeT notpe6oBaTtbcst 406aBUTE KOHCTPYKTOPBI U ECTPYKTOPbI.

3. PaccmoTpuTte onepauun goctyna. [nsa kaxgoro atpubyTa knacca, ¢ KOTopbiM JOMkHbI OyayT paGoTaTb Apyrue Knaccbl, Hago cosdaTb onepaumm
Get 1 Set.

CeAasn
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PucyHok 10 — Ces3b accoyuayusi

Accounaumm MOoryT ObITb OByHanpaslneHHbIMU, KaK B npumMmepe, unn ogHoHanpasfieHHbIMWU. Ha asbike UML AByHanpaBneHHble accounaunm
pucyroT B Buae I'IpOCTOl7I nHUK Ges CTpEesioK nnn co cTpernkamum c 0b6eunx ee CTOpPOH. Ha Oﬂ,HOHaI’IpaBJ’IeHHOVI accouumauumn |/|306pa>Ka|0T TONbKO OOHY
CTperiKy, NokasblBaloLlyo ee HanpasneHue.

HanpaeneHue accounauumn MOXHO onpeaenuTb, n3yvasa gmarpamMmmbl nocrnengoBaTenlbHOCTU U KoonepaTuBHble AnarpamMmmbl. Ecnu Bce coobuieHus
Ha HUX OTNpPaBfAaATCA TOJSIbKO OOHUMM KnacCoM U MPUHUMAKOTCA TONMbKO OPYrMM Knaccom, HO He HaO60pOT, Mexay 3TUMK KrnaccamMu nMmeet MecTo
OAHOHanpaeBleHHasa CBA3b. Ecnun xotsa 661 0gHO coobLueHne oTnpaendaeTca B 06paTHyIO CTOPOHY, accounaumna OoJmkKHa ObITb ,D,ByHaI'IpaBJ'IeHHOVI.

Accounaumm MoryT ObITb pe(bJ'IEKCMBHbIMI/I. Pe(pJ'IeKCMBHaFI accounauua npeagnonaraeTt, YTO OAMH 3K3eMmnap Kracca B3aMMO,D,eI7ICTByeT Cc
APpYyrmMun aKksemMnnapamuy 3TOro XXe Knacca.

3aBucumocTtu

Cassu 3aBucumocTtu (dependency) Takke OTpaxaroT CBA3b MexAy Krnaccamu, HO OHW Bcerga OgHOHanpaBsrieHbl M MOKas3blBakoT, YTO OAMH Knacc
3aBMCUT OT OMpefeneHni, caenanHbIX B ApyroM. Hanpumep, knacc A ucnonb3yeT meToabl knacca B. Torga npu nameHeHum knacca B Heo6xogumo
Npon3BEeCTU COOTBETCTBYHIOLLME U3MEHEHNS B Knacce A.

3aBucUMoCTb |/|306pa>KaeTc;| ﬂyHKTI/IpHOVI NUHWEN, NPOBEAEHHOMN MeXxay OBymMA JdnemMeHTamMu auarpamMmmbl, U CHUTaAETCA, YTO OSJNIeMEHT,
I'Ipl/lBFl3aHHbIl;1 K KOHLY CTpPEriku, 3aBUCUT OT 3rieMeHTa, NpuBA3aHHOro K Havany aTon CTpEernKu.

NewClass NewClass2
— — — =

PucyHok 11 — Ces3b 3agucumocmsb

Mpy reHepauun koda Ana 3TUX KNaccoB K HUM He OyayT fobaBnatbes HoBble aTpubyThl. OgHako, GyayT co3faHbl cneunduyeckue ans A3bika
onepaTopbl, HeobxoaNMble A4S NOAAEPXKKN CBS3N.

Arperauum

Arperaumun (aggregations) npencrtaensioT coboli 6onee TecHyto ¢opmy accoumauun. Arperauusi — 3TO CBsi3b MeXAy LefblM U ero 4acTbio.
Hanpumep, y Bac MoxeT 6bITb knacc ABToMobunb, a Takke knaccbl [iBuratenb, MOKpbIWKM 1 Knaccbl Ans Apyrux yacten asTomobuns. B pesynsrate
obbekT knacca ABTomobunb Byaer coctoaTb n3 obbekTa knacca [Buratens, YeTbipex 06bekToB MOKpbILWEK U T. A. Arperauuv BU3yanusupyloT B Buae
NIMHUM C POMOBUKOM Y Kracca, ABNSALWErocs Lenbim:

Whole Part
S

PucyHok 12 — Cessb azpezayus

B pononHeHve k npoctoi arperaumm UML BBOAMT 6GoOree CumnbHYyH pPa3HOBMAHOCTb arperauuu, HasbiBaeMylo Komnosvumen. CornacHo
KOMMO3MLIMK, OBBLEKT-4aCTb MOXET NPUHAANeXaTb TOMbKO eQUHCTBEHHOMY LIEMOMY, U, KPOME TOro, KaK MpaBumo, XKU3HEHHbIM LYK YacTel coBnaaaer ¢
LIMKMOM LIEMOro: OHM XUBYT 1 yMUPAKOT BMECTe C HUM. JTio6oe yaaneHune Lenoro pacnpocTpaHSaeTCsa Ha ero 4acTu.

Takoe kackapHoe yaaneHve Hepeako paccMaTpuBaeTcsl Kak YacTb ONpeAerneHvst arperauuu, OfHako OHO Bcerga noppasymeBaeTcsi B TOM
crnyyae, Korga MHOXEeCTBEHHOCTb ponu cocTaensieT 1..1; Hanpumep, ecn Heo6xoauMo yaanuTb KnveHTa, To 3To yaaneHne AOMKHO pacnpoCTPaHUTLCS
1 Ha 3akasbl (1, B CBOI odepenb, Ha CTpoku 3akasa).

0O606weHus (HacnepgoBaHue)

0O6o6LweHue (HacnegoBaHUe) — 3TO OTHOLLEHUE Tuna obLLee-4acTHOe MexXay aneMeHTaMmy Moaenu.

C nomowbto 0606WweHnn (generalization) nokasbiBalT CBA3M HacnegoBaHWs Mexay AByMsA  kKnaccamu. BonbluMHCTBO  OObEKTHO-
OPUEHTUPOBAHHbBIX 13bIKOB HEMOCPEACTBEHHO NOAAEPXKMBAIOT KOHLENUUIO HacnegoBaHusa. OHa No3BoNsieT OAHOMY KNaccy HacregosaTb Bce aTpubyThl,
onepauuu 1 CBSI3W gpyroro. HacnepoBaHWe NakeToB O3HAYaET, YTO B MakeTe-HaCnegHWKe BCE CYLLHOCTM nakeTa-npegka OyayT BMOHbI NO4 CBOMMM
COBCTBEHHBIMU MMEHaMU (T.e. NPOCTPaHCTBa MMeH obbeauHsaTcs). HacneaoBaHne nokasbiBaeTCs CMOLWHON NMHWEN, MayLen OT Knacca-noTomka K
knaccy-npeaky (B TepmuHonornm OOl — OT noTomka K npefky, OT CbiHA K OTUY, WM OT nogknacca k cynepknaccy). Co cTopoHbl 6onee obuiero
aneMeHTa pucyeTcsa 60MbLUOM NONbINA TPEYrofbHMK.
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G HHH
Euogﬁlrﬂmuu ST
Orgen DakynbTeT

TenedoH otaena Jomawxuii agpec

PucyHok 13 — Npumep cesa3u HacnedosaHue
Momumo HacnegyembIx, kKaxablI NOAKNACC MMEET CBOM CODCTBEHHbIE YHUKarbHbIE aTpMbyThl, Onepaummn u CBs3u.
MHOXeCTBEHHOCTb

MHoxecTBeHHOCTb (multiplicity) nokasbiBaeT, CKONbKO 3K3eMMNMSPOB OAHOrO Kracca B3auMOAEWCTBYIOT C MOMOLLbIO 3TOW CBA3W C OOHUM
3K3eMMISAPOM APYroro Krnacca B AaHHbI MOMEHT BpEMEHM.

Hanpumep, npu pa3paboTke cucTeMbl perncTpaumm KypcoB B YHMBEPCUTETE MOXHO onpenenutb knaccel Course (kKypc) u Student (cTymeHT).
Mexay HMMW ycTaHOBREHa CBsi3b: Yy KypCOB MOryT ObiTb CTYAEHTbI, @ Y CTYOEHTOB — KypcCbl. Bonpockl, Ha KOTOPLIA AOMKEH OTBETUTbL MapameTp
MHOXeCTBEHHOCTU: "CKOJbKO KypCOB CTYAEHT MOXET NoceLLaTb B AaHHbI MOMEHT? CKOJbKO CTYAEHTOB MOXET 3a pa3 noceLlatb oauH Kypc?"

Tak Kak MHOXeCTBEHHOCTb AaeT OTBET Ha oba 3Ty Borpoca, €€ WHAMKATOPbl YyCTaHaBMMBalTCA Ha 060MX KOHLaX NuHUM cBasu. B npumepe
perucTpaumm KypcoB Mbl PELLMIN, YTO OAUH CTYAEHT MOXET NoceLlaTh OT HyIsl 40 YEThIPEX KypCoB, a OAUH Kypc MoryT crnywatb oT 0 o 20 cTyAeHTOB.

B a3bike UML NPUHATLI onpeaeneHHble HoTauun ana 0603Ha4YEHNST MHOXXECTBEHHOCTW.

Tabnuya 1 — O603HaYeHUs1 MHoXXecmeeHHocmu cesizeli 8 UML

MHoXeCcTBEHHOCTb 3HayeHue
0..* Honb nnu 6onbLue
1.* OpauH unu 6onbLue
0.1 Honb unun oguH
1..1 (cokpalleHHas 3anuce: 1) PoBHo oavH

AmeHa cBszen

CBS131 MOXXHO YTOYHWUTbL C MOMOLLBIO UMEH CBA3EN UMW PONEBbIX UMEH. MIMsa CBA3M — 3TO 06bIYHO rmaron unu rmaronbHas dpasa, onucbiBaoLlas,
3a4eM oHa HyxHa. Hanpumep, mexay knaccom Person (4enoBek) n knaccom Company (KOMMaHUsi) MOXET CyLLeCcTBOBaTb accouuaums. MoxHo 3agatb
B CBSI3U C 3TUM BOMPOC, SIBMSIETCS1 N OObEKT krnacca Person KNMEHTOM KOMMaHwWW, €€ COTPyAHMKOM unu Brnagenbuem? Ytobbl onpenenutb 370,
accoumaumio MoXHo Ha3eaTb "employs” (HaHumaeT):

Company Employs Person

PucyHok 14 — lNpumep umeH cesizel
Ponnu

PoneBble MMeHa NPUMEHSIIOT B CBA3AX accouMaumy Uy arperaumy BMECTO MMeH AMNs ONMcaHusi TOro, 3a4eM 3TU CBS3M HyXXHbl. Bo3Bpaluasch k
npumepy c knaccamu Person n Company, MOXHO ckas3aTb, YTO Knacc Person urpaer ponb coTpyaHuka knacca Company. PoneBble MMeHa — 3TO
06bIYHO MMEeHa CyLLECTBUTENbHBLIE UMW OCHOBaHHbIE HA HUX dpasbl, MX NMOKa3biBalOT HA AMarpaMMe pPsigoM C KIacCcoM, UIpatoLLyM COOTBETCTBYIOLLYIO
ponb. Kak npaBuno, Nonb3ylTcs WM POfieBbiM UMEHEM, WU MMEHEeM CBS3M, HO He oboumMu cpasdy. Kak v MmeHa CBsideil, pofieBble MMeHa He
06s3aTenbHbl, MX JatoT, TONbKO eCnu Liefb CBA3U He oveBuaHa. MpumMep ponein NpUBoaMTCS HUXKE:

Company +Employer  +Employee Person

PucyHok 15 — Npumep ponel ceszel
MakeT. MexaHn3m nakeToB

B KOHTEKCTe [Juarpamm KIlaccoB, MakeT — 3TO BMECTUNMLLE AN HEeKOToporo Habopa KrnaccoB W apyrux naketoB. [lakeT saBnsietcs
CaMOCTOSATENbHbLIM NPOCTPAHCTBOM MMEH.
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YHUUTOXEH NaKeT, TO OYAYyT YHUYTOXEHO M BCE ET0 COQEPXKMMOE.
CyujecTByeT HecKomnbKo Hambornee pacnpocTpaHeHHbIX NOAXOAOB K rpynnupoBkKe

BO-I'IepBbIX, MOXHO rpynnupoBaTtb UX No ctepeoTuny. B Takom cny4yae nony4yaetca OAuH nakeT C KnaccamMun-CcylwHOCTAMU, OOAUH C rpaHUYHbIMU
Knaccamu, oauH C ynpasndarowmnMmy Knaccamm m 1.4. 3T0T noaxon, MoXeT ObITb NOMNe3eH C TOYKK 3peHna pasmMeLleHna rOTOBOW CUCTEMBI, NOCKOJIbKY BCE
HaxogdAwmneca Ha KNMeHTCKNX MallHaX norpaHnU4YHble Knacchbl y>Ke OKa3blBaloTCA B OQHOM NakeTe.

[pyroi nogxopn 3akniovaeTcs B 06beAnHEHNM KaccoB no ux yHKUMoHaneHocT. Hanpumep, B nakeTe Security (beaonacHocTb) cogepxartcs Bce
Knaccbl, oTBevawlime 3a 6e30nacHOCTb MpunoxeHus. B Takom cnyvae gpyrme naketbl MOryT HasbiBaTbCcsi Employee Maintenance (Pabota c
coTpygHukamm), Reporting (Mogrotoska otyetoB) n Error Handling (O6paboTka owmbok). MNpenmyLecTBo 3Toro NoaxoAa 3aknioyaeTcs B BO3MOXXHOCTH
NMOBTOPHOIO MCMOMNb30BaHUS.

MexaHun3am naketoB NPUMEHUM K nobbiM 3nemeHTam MOLENM, a He TONMbKO K krnaccam. Ecnu gns rPynnMpPoOBKU KNacCoB He UCNonb3oBaTb
HEKOTOpble 3BPUCTUKN, TO OHaA CTaHOBUTCA I'IpOI/I3BOJ'IbHOI7I. OpHa u3 Hux, KOTOpadA B OCHOBHOM UCMNOJb3yeTCA B UML, — 370 3aBUCMMOCTb. 3aBMCMMOCTb
Mexay OByMA naketamu CylecTByeT B TOM Cllyyae, ecrin mexay nobbiMun OBYyMA KnaccamMu B nakeTax cyliecrTsyeTt ntobas 3aBUCUMOCTb.

Takum o6paaoM, ounarpamMmMa nakeTtoB npeacraesndaeTt cobon aunarpammy, cogepxxallyro nakeTbl KfiaccoB U 3aBUCUMMOCTU Mexay HUMWU. CTpOFO
roBoOp4, NakeTbl U 3aBUCUMOCTU ABNAKOTCA 3neMeHTaMn anarpamMmmbl Knaccos, TO €CTb AnarpamMmma naketToB — 3TO cbopma ounarpamMmbl Knaccos.

— —

Entities

Boundaries

\ Control

PucyHok 17 — lNpumep duazpamMmbi nakemos

3aBUCMMOCTb Mexay OBYMsi SrieMeHTamMy MMeeT MEeCTO B TOM Crlyyae, ecnv U3MeHEeHUsl B ONpeaeneHun OfHOro 3reMeHTa MOryT MoBreYb 3a
coboi n3meHeHusi B pyrom. Yo kacaertcsi KnaccoB, TO NPUYMHbI Ans 3aBUCMMOCTEN MOryT BbiTb CAMbIMU Pa3HbIMM:

° OfMH Knacc nocbinaet coobLieHve apyromy;
* OOMH Knacc BKIo4YaeT YacCTb AaHHbIX PYroro Knacca,
* OOMH Knacc ucnonbsyet /:l,pyr0|7| B Ka4yeCTBe napameTpa onepauunu.

Ecnu knacc meHsieT ceon nHTepdeiic, To nioboe coobLueHre, KOTOPOE OH MOCHINAET, MOXET YTPaTUTb CBOKO CUMY.

[lakeTbl He OaloT OTBETA Ha BOMPOC, Kakum o6pa30M MOXXHO YMEHbLUUTb KONMM4eCcTBO 3aBMCMMOCTEN B BalleN cUCTEME, O4HAKO OHW MOMOrarT
BblAENUTb 3TN 3aBUCUMOCTU, a NOCIe TOro, Kak OHM BCe€ OKaXyTCA Ha BMAY, OCTaeTCA TOJIbKO I'IOpa60TaTb Ha[ CHWXeHneM nx Kkonuyectsa. ,D,VlarpaMMbl
NnakeToB MOXXHO CYMTaTb OCHOBHbIM CpeACTBOM ynpaBreHua obuen CprKTypOVI CUCTEMBI.

[MakeTbl 9BNSATCA XU3HEHHO HEOOXOANMbBIM cpeacTesoM On4d donbLmnx NPOEKTOB. Mx cnenyet Ucnonb3oBaTh B TeX cnydadx, Korga guarpamma
KnaccoB, oxBaTbiBatoLlaa BCO CUCTEMY B LiENTOM U pa3MmelleHHaa Ha eJUHCTBEHHOM NnnucTe 6ymarv| q)opmaTa A4, cTaHOBUTCS HEYNTAEMOW.

[Ounarpammbl COCTOSIHUIA

,U,I/IarpaMMbl COCTOSIHWIA onpenendarT BCe BO3SMOXHbIe COCTOAHUA, B KOTOPbIX MOXET Haxo4uTbCA KOHerTHbIVI 00beKT, a Takke npouecc CMeHbl
COCTOSIHWI OObeKTa B pesynbrate HacTyniieHna HEKOTOPbIX COObITWIA.

CyLiectByeT MHOTO (hOPM AMarpaMmm COCTOSIHWM, HE3HAYMTENBHO OTIIMYAIOLLMXCA APYT OT Apyra CEMaHTUKON.

Ha anarpamme umetoTtcs ABa cneumanbHbIX COCTOSIHUSA — HavanbHoe (start) n koHeyHoe (stop). HayanbHoe cocTosiHWE BbIAENEHO YePHOW TOUKOW,
OHO COOTBETCTBYET COCTOSIHMIO 06BbEKTa, Korga OH TOMbKO YTO 6bin co3aaH. KoHevHoe cocTosiHme 0603HaYaeTcs YepHOM TOUKOM B Benom KpyxKe, OHO
COOTBETCTBYET COCTOSIHUIO OObekTa HEenoCpPeACTBEHHO nepen ero yHuYToXeHnem. Ha gmarpamMme COCTOSIHUM MOXET ObiTb OOHO M TOMbKO OA4HO
HavanbHoe COCTOsHMe. B To e Bpems, MOXeT OblTb CTOMbKO KOHEYHbIX COCTOSIHWI, CKOMbKO BaM HYXHO, UNU UX MOXeT He ObiTb BoobLle. Korga
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BxogHbiM geiictBueM (entry action) HasbiBaeTcs noBefeHWe, KOTOPOE BhIMOMHSAETCSH, Korda o6bekT nepexoaut B AaHHoe cocTosiHue. [daHHoe
[eNCTBME OCYLLECTBNSIETCS HE MOCNe TOro, Kak 0BGbeKT nepeLlen B 3T0 COCTOsSIHME, a, CKopee, Kak YacTb 3Toro nepexoga. B oTnmuve ot gesitenbHocTy,
BXOHOE OENCTBUE paccMaTprBaETCs kak HenpepbiBaemoe. BxogHoe AelcTBUE TakKe NoKasbiBalT BHYTPU COCTOSIHUS, eMy NpeaLIecTByeT CIoBo entry
(Bxoa4) v gBoeTouMe.

BbixogHoe pencTBue

BbixogHoe Aaencteue (exit action) nogo6Ho BxogHoMy. OAHaKo, OHO OCYLLECTBMSIETCA Kak COCTaBHasi YacTb Mpouecca Bbixoga M3 AaHHOro
cocTosiHuA. OHO SABNSAETCH YacTbio NpoLiecca Takoro nepexona. Kak u BxogHoe, BbIXOQHOE AEWCTBUE ABMSAETCA HernpepbiBagMbIM.

BbixogHoe AelicTBUE M306paXkKatoT BHYTPU COCTOSIHUSA, eMy NPefLIecTByeT CroBo exit (Bbixoad) U ABOEToUME.

MoBeneHne obbekTa BO BpeMs AeATENBLHOCTU, NMPU BXOAHBIX U BbIXOAHbIX AENCTBUAX MOXET BKIOYaTb OTNPaBKY COObITUSI ApyroMy ob6bekTy. B
3TOM CIlyyae ONUCaHWI0 AeATENbHOCTU, BXOOHOIO AEWCTBUS MU BbIXOOHOTO OENCTBUS NPeaLecTByeT 3Hak "A".

CoOTBeTCTBYIOLLAsA CTPOKA Ha AnarpaMMe BbIMmMSAAMT Kak
Do: *Lenb.CobbiTne (AprymeHTbl)

3geck Llenb — 3to0 06bekT, nonyyatrowuii cobbite, CobbiTe — 3TO MOCbiNaeMoe coobleHne, a AprymMeHTbl SIBNAOTCA NapaMeTpamu
NnocblNaemMoro coobLLeHUs .

[eaTenbHOCTb MOXET TakKkKe BbIMOMHATLCS B pesynbrate nony4yeHua obObekToM HEKOTOpOoro cobbITHS. an nony4yeHnn HeKoToporo cobbITns
BbINONMHAETCA onpeaeneHHaa AeAaTenbHOCTb.

Mepexopom (Transition) HasbiBaeTcs NepemelleHne U3 OQHOTO COCTosiHUA B Apyroe. COBOKYMHOCTb MEPEXOAOB AMarpamMMbl NMOKa3biBaeT, kak
06beKT MOXET nepemellaTbCcsl Mexay CBOMMK COCTOsHMAMMW. Ha auarpamMme Bce nepexoabl M3o6paxkaloT B BUAE CTPErkW, HauyuHallwencs Ha
nepeBoHaYanbHOM COCTOSIHUM M 3aKaHYMBaIOLLENCS NOCEeayoWwnM.

Mepexoabl MoryT GbiTb pednekcuBHbIMU. OOBLEKT MOXET MepeiT B TO € COCTOsIHWE, B KOTOPOM OH B HACTOSALUA MOMEHT HaxXoauTcs.
PednekcmBHble nepexoapb! n306paxatoT B BUAE CTPENKU, Ha4YMHAIOLWENCS 1 3aBepLUatOLLENC Ha OQHOM U TOM e COCTOSHUM.

Y nepexofa CyLlecTByeT HECKOMbKO crneundmkaumin. OHKM BKIOYAOT COBLITUS, apryMeHTbl, orpaxKaatolime YCroBus, AeiCTBUS U NocbinaeMble
cobbITUS.

CoGbITuA
CobbiTue (event) — aTo TO, YTO BbI3bIBAET NEPEXOA M3 OOQHOIO COCTOAHMA B Apyroe. CobbiTve pa3MeLLaloT Ha guarpaMmmMe BOOMb NMMHUM Nepexoaa.
Ha puarpamme ans otobpaxeHusi cobbITUSI MOXHO MCMONb30BaTb Kak MMsi onepauun, Tak U 0BblYHYH pasy.

BonblunHCTBO nepexoanoB OOSMKHbI UMETb CcobbITUS, TaK Kak UMEHHO OHW, npexnae Bcero, 3aCTtaBnAlT nNepexo OCyLeCTBUTbCA. Tem He meHee,
ObIBalOT U aBTOMaTU4ecKne nepexonbl, He nMmeruine COObITUIA. I'IpM 3TOM 0OBLEKT cam nepemeLliaeTca U3 ogHoOro coCtoaHua B Apyroe co CKOpOCTbHo,
no3BonstoLLen OCyLLEeCTBUTbCA BXOOHbIM OEeVCTBUSAM, AeATENbHOCTU N BbIXOOHBIM AENCTBUSIM.

OrpaxgaroLyue ycrnosusi

Orpaxpgatowme ycnosus (guard conditions) onpenenstoT, Korga nepexon MOXET, a Korga He MOXEeT ocylecTBuTbes. B npoTvBHOM crydvae
nepexon He OCyLLEeCTBUTCS.

Orpa>|<,u,a|ou.me ycnoBsua VI306pa)KalOT Ha AnarpamMmme BAOINb JIMHUK nepexoaa nocne MMeHu cobbITus, 3aknoyvas nx B KBaapaTtHble CKOOKM.

Orpaxgatolime ycrnoBusi 3agaBaTb HeobsizaTenbHo. OfHaKo ecnu CyLIecTBYeT HECKONbKO aBTOMaTM4eCKUX MNEPEeXofoB M3 COCTOSIHUS,
HeobxoQMMO oOMnpedenuTb AN HUX B3aMMHO WCKIoYalolMe orpaxaarowme ycrnosus. 3TO MOMOXET yuTaTento auvarpaMmbl MOHATb, Kakon MyTb
nepexoga b6yaer aBToMaTU4ecku BblIGpaH.

OencTtBune

ﬂeVICTBMeM (action), KaK YyXXe roBopunocCb, ABNAETCA HenpepbiBaeMoe noBegeHue, OCyLlecTBdrLeeca KakK 4acTb nepexoda. BxogHble u
BbIXOAHbIE AEWCTBMSA MOKa3biBaloT BHYTpU COCTOSAHUN, MNOCKOJIbKY OHU onpeaendrT, YTO NpoucxoauT, Korga 00bekT BXOOUT NN BbIXOOUT U3 HEro.
BOJ'IbUJyI'O YyacTb OEWCTBUKN, OfHaKo, M306pa)KaIOT BOONb JIMHUM nepexoda, TaK Kak OHU He OO0JMKHbl OCYLIeCTBNATbLCA MpPpU BXode unu Bbixoade W3
COCTOAHUA.

Lewncteue PUCYIOT BAOMb JIMHUK Nepexoaa nocne UMeHu cobbITHS, eMy npeglecTByeT Kocaa YyepTa.
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3. TeopeTnyeckme ceegeHus

SdRpBIT [oTpMuaTenbHbiit GanaHc

entry: Boigate B TeueHue Bonee 30 aHei]
KPEOUTHYIO KapTy

PucyHok 18 — lNpumep duazpammbl cocmosiHul

ﬂManaMMbl COCTOSIHUM He Hafo co3adaBaTb AMs KaXaoro Kracca, OHu NPUMEHAKTCA TONMbKO B CITOXHbIX Cly4asax. Ecnn o6bekT knacca Moxet
CyuleCcTBoBaTb B HECKOJIbKMX COCTOAHUAX U B KaXXAO0M U3 HUX BeJeT cebs Nno-pasHoOMYy, ONnA Hero Moxet I'IOTpe6OBaTbCF| Takaa anarpamma.

Owvarpammbl pa3mMeLieHus

[Ounarpamma pasmellenus (deployment diagram) oTpaxaeT pusnyeckme B3aMMOCBSA3WM Mexdy NPorpaMmMHbIMKM U annapaTHbIMA KOMMOHEeHTaMu
cuctembl. OHa ABNSIETCS XOPOLUMM CPEeACTBOM Af1sl TOro, YTOGbl NokasaTh MapLupyThl NepeMeLLeHUsi OGLEKTOB Y KOMMOHEHTOB B pacrpeaeneHHown
cucteme.

Kaxgblii y3en Ha guarpaMme pasmelleHus NpencTaBnsier cobol HeKOTOPbI TUM BbIMUCIIMTENLHOMO YCTPOMCTBa — B GOMbLUMHCTBE Cryyaes,
yacTb annapatypbl. ATa annaparypa MOXeT ObITb NPOCTLIM YCTPOUCTBOM UMK AaTYNKOM, 8 MOXKET BbITb U MIHGPERMoMm.

[unarpamma pasmelLeHNsi NoKa3bIBaeT U3NYEeCcKoe PacrnonoXeHne ceTv U MECTOHAXOXAeHWE B Hell pasnmyHbIX KOMMNOHEHTOB.

Banking Database
Server

Oracle Server
<< AN>>

Regional
ATM Server Printer

ATMServer.exe <<Private Network>>

125 First 5t. 459 Elm St.
ATM ATM
ATMClient.exe ATMClient.exe

PucyHok 19 — MNpumep duazpammbl pasmeuw,eHus1

,Elmarpamma pasmMelleHna ncnonb3yetTca MeHeaXXepom NpoeKkTa, nonb3oBaTendaMnu, apxXMTeKkTopoM CUCTEMbI U 3KCNTyaTauMOHHbIM NepcoHanom,
YTOObI MOHATL (bI/ISI/I‘-{eCKoe pasmelleHne cucTtembl U pacnosrioXXeHne €€ OTAenbHbIX NOACUCTEM.

DMarpaMMbl KOMMOHEHTOB

[narpaMmbl KOMMOHEHTOB MOKa3blBaloT, Kak BbIMMSAUT Modenb Ha uanyeckom ypoBHe. Ha Hux n3oGpakeHbl KOMMOHEHTbI NPOrpaMMHOro
obecrnevyeHnss 1 cBA3M Mexay HUMK. [py 3TOM Ha Takoi AMarpamme BblOensAT ABa TUMa KOMMOHEHTOB: UCMOMHAEMbIE KOMMOHEHTbI 1 BUBInoTekn
Koma.

Kaxabii knacc mogenu (unv nogcuctema) npeobpasyeTcs B KOMMOHEHT MCXOAHOIO koga. Mocne co3naHuns oHu cpady A06aBnaTCa K AMarpamme
KOMMNOHEHTOB. Memny oTAaenbHbIMKU KOMMOHEHTaAMU V|306pa>Kar0T 3aBUCNMOCTHK, COOTBETCTBYyKOLWME 3aBUCMMOCTAM Ha 3Tane koMnuniauum wunu
BbIMOSTHEHMS NPOrpaMMBbl.
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3. TeopeTnyeckme ceegeHus

| I—

C_J L]
.

Cash Dispenser

4

ATM Screenf

()

PucyHok 20 — lNpumep duazpamMmbl KOMIOHEHMO8

,D,I/IarpaMMbl KOMMOHEHTOB NPUMEHAKTCA TEMU YH4aCTHUKaMU NMPOEeKTa, KTO OTBeYaeT 3a KOMNMUnAuno cuctembl. M3 Hee BUOHO, B KakOM nopsanke
Hago KOMMUMpoBaTb KOMIMOHEHTbl, a Takke Kakme WCNoJiHAeMble KOMIMOHEHTbI 6y}:LyT cosfgaHbl cuctemon. Ha Takomn anarpaMmme nokasaHo
COOTBETCTBME KIaccoB peann3oBaHHbIM KOMMOHEHTaM. OHa HY>XHa TaMm, raje Ha4ynHaeTcAa reHepaumnsa Kkoga.

O6beauHeHne guarpaMmMm KOMNOHEHTOB U pa3BepTbiBaHUA

B HEKOTOPbIX Cly4Yaax OonyCKaeTcd pa3Mellatb guarpamMmy KOMMNOHEHTOB Ha guarpamMmmMe pas3BepTbiBaHUA. OTO no3BongeT nokasaTb Kakue
KOMMOHEHTbI BbINOJTHAKOTCA U Ha KaKnx y3nax.

©2008-2025, UHTepHeT-uHCcTUTYT Tynly
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4. MNopanokK BbINONMHEHUA paboTbl

1. N3yunTb TeopeTndeckun martepumarn.

2. MNocTpoviTe AnarpamMmmy BapMaHTOB UCMNOMb30BaHWSA A BbIOPaHHON MHGOPMALIMOHHON CUCTEMBI.

3. BeinonHute peanusauuio BapuaHToOB MCMOMb30BaHNS B TEPMUHAX B3aMMOLENCTBYIOLLMX 06BEKTOB M NpeAcTaBnsioLLyo cobor Habop anarpamm:
Anarpamm Knaccos, peanuayroLLmx BapuaHT UCMOMNb30BaHMS;
avarpamm B3aMMOAENCTBUS (AuarpaMm nocnefoBaTenibHOCTU U KOOMepaTUBHBLIX Avarpamm), oTpaxKarlolmx B3aMMogencTane obbLekToB B
npouecce peanusauum BapMaHTa UCNOSb30BaHUS.

4. Pa3genuTb Knaccbl NO NakeTam MCNonb3yto OavH U3 MeXaHn3m pasbreHus.

. MocTponite anarpammy COCTOSAHUIN AN KOHKPETHBLIX 0OBEKTOB HOPMALIMOHHOW CUCTEMBI.

6. MocTponTb OTYET, BKIIOYAIOLLMIA BCE MOMYyYeHHblE YPOBHU MOAENM, onnucaHne yHKLMOHamNbHbIX BrI0KOB, MOTOKOB AaHHbIX, XPaHUINLL U BHELLHNX

00beKTOB.

)]

©2008-2025, UHTepHeT-uHCTUTYT Tynl'y
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NaGopaTtopHble pab6otbl Ne  5-6. MeTogMka OGBLEKTHO-OPUEHTUPOBAHHOIO
MoOenMpoBaHuA

4. NMopsapok BbINONHEHUsA paboTbl
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5. CopepxxaHue oTtyeTa

B otyete cneayet ykasatb:

1. Uenb paboTbl.
2. BeegeHuve.

3. I'IporpaMMHo-annapaTHble cpenctea, ncnosb3yemble Npu BbINOJIHEHUU pa60TbI.

4. OCHOBHY10 YacTb (onucaHue camow paboThbl), BINOMHEHHYIO COrMacHO TpeboBaHMAM K pesyrnbratam BbiNonHeHust nabopaTtopHor paboTsl (n.2).
5. 3akntoyeHve (BbIBOAbI).

6. Cnncok ncnonb3yemon nureparypsbi.
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NaGopaTtopHble pab6otbl Ne  5-6. MeTogMka OGBLEKTHO-OPUEHTUPOBAHHOIO
MoOenMpoBaHuA

5. CopepxaHue oTyeTa




CopepxaHue 1blii MaTepuan KoHTponbHas paboTa JlabopaTtopHble paboTbl MpakTuyeckas pabota é% Mownck

JlaGopaTopHble paboTbl N2 7-8. MeToauka ynpaBrieHMe npoeKkramMmm

1. lenb paboTbl

Vlsyqume MeTOAUKN ynpaBneHna NpoekTaMu. I'Ionyqume HaBbIKOB MO NMPUMEHEHWUIO OaHHbIX METOAUKU ONA NNaHUPOBaHUA NPOEKTa.
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INNaGopaTopHble pa6oTbl Ne 7-8. MeToguka ynpasneHne npoekTamu

1. Llenb pa6oTbl
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2. MeToamnyeckune yKkasaHus

JlabopaTtopHas paboTa HanpaBneHa Ha 03HaKOMJIEHWE C OCHOBHbLIMMW MOHATUSIMU METOZOSIONMW YrpaBrneHusl MPOeKTamu, Nosly4eHne HaBbIKOB Mo
NPUMEHEHMIO AaHHbIX NMOHSITUI NPW NOCTPOEHUM NlaHa NPOEKTa, NOCTPOEHNS rpadmka paboT, pacnpeneneHns UCNOSNHUTENEN, YNPaBIeHNs pUckamu.

TemaTtuka nabopaTopHbIX paboT MOXET BbIOMPATbCA M3 MPEASIOKEHHbIX TeM (DpuaoxeHve A, HOMepP TeMbl COOTBETCTBYET NocrnegHvM OByM
undpam 3a4etkn), cosnagatb ¢ Tematmkon BKP, Ho o6a3aTenbHO cornacoBbIBaTbCA C NpenogaBaTenem.

TpeboBaHus K pesynsraTtam BbINONHEHUs nabopaTopHon paboThbi:

e [locTpouTb MOAENb yNpaBeHnsi MPOEKTOM, BKITOYAKOLLYHO:
* OnpeaeneHve Bcex aTanoB NPoeKTa, 3aBUCUMbIX 3TanoB, ONpeaeneHne oMTenbHOCTU 3Tanos;
* MOCTPOEHWNE Ha OCHOBE MOSYYEHHbIX JAaHHbIX CETEBOW U BPEMEHHOW Anarpamm;
* MOCTPOEHUE Anarpammbl pacnpegeneHms paboTHMKOB Mo aTanam;
° Npwv ONpeneneHnn aTana ykasblBaeTCs ero HasaHue — oTpaxatollee CyTb aTana (Hanpumep, onpeaeneHne nonb3oBaTenbCkux TpeboBaHUin,
NpoeKTUpoBaHWe nHTepdeica n 1.4.);
* 3TanoB [OIMKHO ObITb HE MeHee 7, Cpok peanusauun npoekta — ¢ 1.09 no 31.12;
* B MPOEKTe 3a4elCTBOBAHO 3 YenoBek nepcoHana (rpymnna paspaboTynkos).

©2008-2025, UHTepHeT-uHCcTUTYT Tynly
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INNaGopaTopHble pa6oTbl Ne 7-8. MeToguka ynpasneHne npoekTamu

2. MeTogunyeckue yKkasaHus
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3. TeopeTnyeckme ceegeHus

OCHOBHbI€ NOHATUSA

[Mpobnembl ynpasneHusa nporpaMMHbIMU NpoeKkTaMun Bnepsble npossunuck B 60-x — Havane 70-x rogos. PykoBoauTenn nporpamMmmHbIX MPOEKTOB
BbIMOSHAKT TaKylo e paboTy, YTO U PYKOBOAMTENWN TEXHUYECKUX NPoeKkToB. BMmecTe ¢ Tem npouecc paspabotku MO cyliecTBeHHO oTnuyaeTcst oT
NMpoLEeCCOB peanusaumm TeXHUYECKMX MPOEKTOB, YTO MOpOXKAAeT OnpedeneHHble CIOXKHOCTU B YNpaBneHun nporpaMMHbIMU NpoekTamu. Huke
NPVBEAEH KPaTKUI CMUCOK 3TUX OTIINYUA.

1. MporpammHbIi NPoAyKT HemaTepuaneH. MeHemkep TEXHUYECKOro NpoekTa BUAUT pe3ynbTaThbl BbINONHEHUS CBOEro npoekTta. Ecnu peanunsaums
npoekTa OTCTaeT OT rpadmka, 37O Takke BUOHO BOOYMIO. B MpOTMBONONOXHOCTL 3TOMY MporpammHoe obecneveHne HematepuanbHo. Ero Henbas
yBMAETb UK noTporatb. MeHemxep NporpaMMHOro NpoekTa He BUAWT npouecc "pocta” paspabartbiBaemoro MO. OH MOXeT nonaratbCst TONbKO
Ha [OKYMeHTauuo, koTopas nkcuMpyeT npouecc paspaboTky NporpaMMHOro npogykTa.

2. He cyuwiecTByeT cTtaHgapTHbix npoueccoB paspaboTku MO. Ha cerogHsAWHWN OeHb He CyLlecTBYyeT YETKOW 3aBMCMMOCTM MEXAY NpoLeccoM
cosgaHusa MO n TMnom cosgasaemoro nNporpaMMHOro npogykra. [pyrme TexHuyeckne AUCLMMNAWMHBI UMEKT ANUTENbHYI0 UCTOPUIO, NPOLECChl
paspaboTKky TEXHUYECKNX U3OENUii MHOrOKpaTHO onpoboBaHbl 1 NpoBepeHbl. [pouecchl co3gaHns GoMbLUMHCTBA TEXHUYECKUX CUCTEM XOPOLLIO
n3yyeHbl. N3yyeHmem xe npoueccos cosgaHus MO cneunanncTbl 3aHMMaKOTCHA TONbKO HECKOMNbKO nocnegHux net. [Noatomy noka Henb3s TOYHO
npefckasarb, Ha Kakom aTane npouecca paspabotku MO MoryT BO3HWKHYTb Npobnemsl, yrpoxatolime BceMy NporpaMMHOMY MPOEKTY.

3. bonblume nporpaMMHble MPOEKTbl — 3TO 4acTo "odHopasoBble" NpoekTbl. Bornbline nporpamMMHble MPOEKTbl, Kak MNpaBuio, 3Ha4YUTenbHO
OTMMYaIOTCA OT MPOEKTOB, peann3oBaHHbIX paHee. [103ToMy, YTOObI YMEHbLLWNTL HEONPeaAeneHHOCTb B NNaHMPOBaHWM NPoeKTa, pykoBoauTenu
NPOEKTOB AOMKHbI 0bnagatb o4eHb 60MbLIMM NPaKTUYECKMM OMbITOM. HO NOCTOSIHHbIE TEXHOMOMMYECKMEe U3MEHEHNS B KOMMbIOTEPHON TEXHWKE U
KOMMYHUWKaLMOHHOM 000pyaoBaHMu obecLeHMBaloT NpeabiayLni onbiT. 3HaHUS U HaBbIKW, HAKOMMEHHbIE ONbITOM, MOTYT He BOCTpeboBaThCs B
HOBOM NpoeKTe.

MepeuncneHHoe Bbille MOXET NPUBECTU K TOMY, YTO peanusauusi npoekTa BbIAAET M3 BPEMEHHOro rpacuka unu npeBbicUT GOXKETHble
accurHoBaHusi. NporpaMMHble CUCTEMbI 3a4acTylo OKa3sblBalOTCSl HOBMHKaMW kak B "Maeoriornyeckom”, Tak U B TEXHMYECKOM nraHe. TexHudeckue
MPOEKTbl, KOTOpblE SABMAOTCA MHHOBALMOHHBLIMU (HAanpuMMep, HOBasi TPAHCMOPTHasi CUCTEMA), TakKe YacTO HapyLllalT BpeMeHHble rpaduvkv pabor.
Moatomy, npeaBnas BO3MOXHbIE NMpoGNembl B peanu3auuy NporpaMMHOro NpoekTa, criedyeT Bcerga MOMHWUTb, YTO MHOMMM M3 HUX CBOWCTBEHHO
BbIXOAMTb 3@ PaMK/ BPEMEHHBIX U BIOMXETHBIX OrpaHNYEHUN.

MnaHupoBaHue npoekTa

OdpekTMBHOE ynpaBneHWe nporpamMMHbIM MPOEKTOM HamnpsiMylo 3aBUCMT OT MPaBUIBLHOTO MNaHWpPOBaHWsA paboT, HeobGXoauMbIX ANs ero
BbINOMNHeHsi. MnaH noMoraeT MeHeaxepy npeasuaeTs Npobrembl, KOTOpble MOMYT BO3HWMKHYTb Ha kakux-nubo atanax cosganus MO, n paspaboratb
NPEeBEHTMBHbIE Mepbl ANst UX NpeaynpexaeHns unu pelenus. MnaH, paspaboTaHHbli HAa HavyanbHOM 3Tane MpoekTa, paccMaTpVBaeTCcsl BCEMU ero
yYacTHMKaMK Kak pPyKOBOASLLMIA [OKYMEHT, BbINOMHEHWE KOTOPOro AOMKHO NPUBECTU K YCMELUHOMY 3aBepLUEHWIO NpoekTa. JTOT NepBoHaYanbHbIv MnaH
[OMMKEH MakcMmarnbHO noapo6HO onuckiBaTh BCE 3Tanbl peanu3aumm npoekTa.

Kpome pa3paboTku nnaHa npoekTa, Ha MeHeakepa NoXuUTcs 006513aHHOCTb PaspaboTku APYrMX BUAOB MiaHOB. OTW BMAbI NiaHOB KPaTKO OnucaHbl
B Tabnumue 1.

Ta6bnuya 1 — Budsbi nnaHos
MnaH OnucaHune

MnaH kayecTBa OnucblBaeT cTaHAapTbl U MeponpuaTUsSi MO Noaaepkke kayectsa paspabateiaemoro MO

OnucbiBaeT cnocobbl, pecypchbl 1 nepeyeHb paboT, HE0BXOAMMBIX A4S aTTecTaumMmn NPporpaMmHo

[naH atTectauun
cucTembl

MnaH ynpaenexus .
OnucbiBaeT CTPYKTYpPY M NPOLIECCHI yrpaBneHusl KoHdUrypaumei

KOHdUrypauuemn

lMnaH conpoBoxaeHns Mpepnaraet nnaH meponpusaTUiA, Tpebytowmxca Ans conpoBoxaeHus MO B npouecce ero akcniyarauuu,
no a TaKkke pacyeT CTOMMOCTM CONPOBOXAEHNSA U HEOOXOAMMbIE ANS 3TOro pecypchbl

MnaH no ynpaenexuio OnucbiBaeT MEPONPUSTUS, HanpaBneHHbIe Ha MOBbILLEHWE KBanudukaLmum YneHoB KoMaHab!
nepcoHanom paspaboTumkoB

B nuctuHre 1 nokasaH npouecc nnaHupoBaHus co3gaHus MO B Buae nceBgokoda. 34ecCb caernaH akUeHT Ha TOM, YTO MiaHupoBaHue — 3TO
UTEepaLMOHHbIN npouecc. [Mockonbky B MpoLecce BbINOMHEHWS MPOeKTa MOCTOSIHHO MOCTyMnaeT HoBas MHGOpMauWs, NfaH OOSMKEH pPerynsipHo
nepecmaTpmBatbCs. BaxHbIMM hakTOopamu, KOTOpble [OOMKHbI YYMTbIBATLCS MpW  pa3paboTke nnaHa, SBNSKTCA (UHAHCOBLIE W AenoBble
o0si3aTenbcTBa opraHnsaumm. Ecnv oHn namMeHslTCs, 3TU UBMEHEHUS Takke AOMKHbI HAaNTK OTpaXkeHWe B nriaHe paborT.

JNucTtur 1. MNMpouecc nnaHMpoBaHUsA NpoeKTa

OnpepgenexHne NPOeKTHbIX OrpaHUYeHNni

[MepBoHayanbHasa oLeHka napaMeTpoB NpoeKkTa

OnpepgeneHune 3TanoB BbIMOMHEHWS NPOEKTa U KOHTPOIbHbLIX OTMETOK
while noka npoekT He 3aBepLunTcsa Unu He ByaeT octaHoBMEH loop
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Mpouecc NnaHMpoBaHUA HAYMHAETCS C ONpeaerieHnst NPOEKTHbIX OrpaHNYeHNin (BpeMeHHble OrpaHNUYeHuns, BO3MOXHOCTU Hamnn4yHoro nepcoHarna,
GlOIKETHbIE OrpaHUYeHns U T.4.). OTU OorpaHuyeHust OOSKHbI ONpenensTbCs napannernibHo C OLEHVWBAHWEM MPOEKTHBIX MapameTpoB, TakUX Kak
CTPYKTYpa U pa3mep NpoekTa, a Takke pacnpefeneHvuem yHKUWA cpeay ucnonHutenei. 3aTeM onpenensioTcs atanbl paspaboTku v To, Kakue
pesynbTaTbl AOKYMEHTaUMs, MPOTOTUMbI, NOACUCTEMbI UM BEPCUM MPOTrPaMMHOMO MPOAYKTa) AOMKHbI BbiTb MOMyYeHbl MO OKOHYAHWKM 3TWUX STaroB.
[anee HauMHaeTcs UMknMYeckasl YacTb NnaHupoBaHus. CHauana paspabaTbiBaeTcs rpacuk paGoT Nno BbINOMHEHWUIO NPOEKTa UM AaeTCs paspeLleHne
Ha NpoaoIHKeHe UCMONb30BaHWS paHee co3faHHoro rpadguka. MNocne atoro (06bIYHO Yepesd 2-3 Hefenu) NPOBOAUTCS KOHTPOMb BbINOMHEHUS paboT u
OTMEYAIOTCHA PACXOXKAEHNS MEXAY peanbHbIM 1 NMNaHoBLIM XOA0M pabor.

[anee, No Mepe NOCTyNneHust HOBOM MHGOPMaLMK O XO4€e BbIMOMHEHNSA NPOEKTa, BO3MOXEH NEPECMOTP NepBOHaYanbHbIX OLEHOK NapamMeTpoB
npoekTa. ATO, B CBOK OYepenb, MOXET NPUBECTU K U3MEHEHMIO rpachmka paboT. Ecnv B pesynstate 3TUX M3MEHEHUI HapyLLATCst CPOKM 3aBeEpPLUEHUS
NpoekTa, OOMKHbI ObITb MEPECMOTPEHbI (M COrnacoBaHbl ¢ 3aka3yqnkom NO) NpoekTHbIE OrpaHUYeHMs.

KoHeuHo, 60nbLUMHCTBO MEHEOXXEPOB NPOEKTOB HE AyMaloT, YTO peanu3aums X NPOeKTOB NpovaeT rnagko, 6e3 Bcskux npobnem. XKenatensHo
onucatb BO3MOXHbIE NMpobnembl elle A0 TOro, kak OHU NPOosBAT cebs B XoAe BbINONHEHNs npoekTa. MoaTomy nydile cocTaBnATb "neccummctTuyeckme”
rpacoukm pabot, yem "onTummcTmyeckue". Ho, KOHEYHO, HEBO3MOXHO MOCTPOUTL MiaH, yYMTbIBAOWWUIA BCe, B TOM YuCNE CrlyvyalHble, Npobnembl n
3a0EePXKM BbINOMHEHNsSI NPOEKTa, MO3TOMY M BO3HMKAET HeobXOAMMOCTb NEPUOANYECKOrO NEPecMoTpa MPOEKTHbIX OrPaHUYEHU N 3TarnoB CO3gaHUA
nporpamMmHOro npogykra.

MnaH npoekTa

MnaH NpoekTa AOIHKEH YETKO MoKasaTb pecypchbl, HE0BXoaVMble ANA peanusauum NpoekTa, pasgeneHve paboT Ha aTanbl ¥ BpeMeHHOW rpaguk
BbINOMHEHUS] 3TUX 3TanoB. B HEKOTOpbIX OpraHW3auusix MniaH MpoeKTa COCTABMSETCA Kak eduHbI LOKYMEHT, COAepKalluii Bce BuAabl MaHoB,
OMUCaHHbIX Bbile. B Apyrux cryyasix nnaH npoekTa OnuCbIBAaeT TONMbKO TEXHOMOrMYeckuidi npouecc cospanus MO. B Takom nnaHe obsizatenbHo
NPUCYTCTBYHOT CChISNKU Ha NiiaHbl APYrMX BUOOB, HO OHU paspabaTbiBaloTCA OTAENbHO OT MiiaHa NpoekTa.

MnaH, npeacTaBneHbl HXKe, NPUHAANEXUT UMEHHO K MocrneaHeMy TUNy nnaHoB. [eTanusauusi NnaHoB NPOEKTOB OYEHb Pa3HUTCH B 3aBUCUMOCTH
OT Tuna pa3pabaTbiBaEMOro NPOrpamMMHOr0 MpodykTa W opraHusaumu-paspabotumka. Ho B nwGom cnyvae GOMbLUMHCTBO MNMaHOB cofepxat
crieqywowiue pasgernsi.

1. BBegeHue. KpaTkoe onuncaHve Lenen NpoekTa U NPOEKTHbIX OrpaHuYeHuin (B1omxeTHbIX, BPEMEHHbIX U T.A4.), KOTOpbIE BaXHbl ANs ynpaBreHus
NPOEKTOM.

2. OpraHusauus BbinonHeHus npoekta. OnucaHue cnocoba nogdopa komaHabl pa3paboT4MKOB U pacnpeaeneHne obsa3aHHOCTEN Mexay YneHamu
KOMaHapbl.

3. AHanu3 puckoB. OnncaHne BO3MOXHbIX NPOEKTHbIX PUCKOB, BEPOSITHOCTU UX NPOSIBNEHUS U CTPaTEruii, HanpaBneHHbIX Ha UX yMeHbLueHne. Tema
ynpaBreHns puckamm paccMOTPeHa HUXKeE.

4. AnnapaTtHble ¥ nporpaMmHble pecypcbl, HeobxoauMmble ANs peanu3aumu npoekta. [lepeyeHb annapaTHbIX CPeACTB W NPOrpaMMHOro
obecneyeHusi, Heobxogumoro Ans pas3paboTku nporpammHoro npoaykta. Ecnu annapatHble cpegctBa TpebyeTca 3akynaTb, NMPUBOAMTCS WX
CTOMMOCTb COBMECTHO C rpachMKOM 3aKyrKuU U NOCTaBKW.

5. Pa3bueHne pabot Ha atanbl. lNpouecc peanusaumm npoekTa pa3buBaeTcs Ha OTAENbHble NPOLECCHl, OMNPEeaEnsitoTCs 3Tarnbl BbIMOMHEHNS
npoekTa, NPMBOANTCHA ONMcaHue pe3ynbTaToB ("BbIXO4O0B") Kaxaoro atana v KOHTPOSbHblE OTMETKU. OTa Tema NpeacTaBreHa Huxe.

6. Npadhuk paboT. B aTom rpachmke oTobpaxatoTcs 3aBUCUMOCTU MeEXAY OTAeNbHbIMY npoueccamu (atanamu) paspabotku MO, oueHkn BpeMeHn nx
BbINOSTHEHNSA U pacnpeneneHne YreHoB KoMaHabl pa3paboT4MKOB NO OTAEMbHBLIM 3Tanam.

7. MexaHn3Mbl MOHUTOPWMHIA M KOHTPOMNS 3a XOAOM BbINONHeHUst npoekta. OnucbIBalOTCA MNpefocTaBnsieMble MEHeOXXepoM OTYeTbl O XoAe
BbIMOMHEHUS paboT, CPOKU UX NPEAOCTABIEHUS], @ Takke MeXaHU3Mbl MOHUTOPUHIA BCEMO NPOEKTa.

MnaH JorHKeH perynsipHo nepecmartpueaTthCs B npouecce peanusauun npoekta. OfHM YacTu nnaHa, Hanpumep rpadmvk paboT, U3MeHsoTCs
yacTo, gpyrvme 6onee crabunbHbl. [N BHECEHWS M3MeHeHui B nnaH TpebyeTca crneuuvanbHas opraHusauust LOKYMEHTOMOTOKa, Mo3Bonsolas
OTCNEXUBaTb 3TN U3MEHEHMS.

KOHTpOﬂbeIe OTMETKM 3TanoB pa60T

MeHemkepy Ans opraHusaumu npouecca cosgaHua MO u ynpasneHus um Heobxoaumma WHgopMmauus. [MocKofbKy camo NporpammHoe
obecreyeHne Heocssaemo, 3Ta ynpasrieH4Yeckas MHGopMaums MOXeT GblTb MoslydeHa TOMbKO B BUAE AOKYMEHTOB, OTOGpaXalowmx BbINOSHEeHWe
oyepefHoro atana pas3paGoTKX MporpaMMHOro npogdykTa. bes aTol MHOpMaumMM Henb3s CyauTb O CTEMEHW FOTOBHOCTW CO34aBaeMOro MpoaykTa,
HEBO3MOXXHO OLIEHUTb MPOoM3BeAeHHbIe 3aTpaThl UMM U3MEHUTL rpaduk pabor.

Mpu nnaHMpoBaHMM NpoLecca onpeaenstoTCa KOHTPOSbHbIE OTMETKN — BEXW, OTMeYatoLLme OKOHYaHne onpeaeneHHoro atana pabort. [ins kaxaown
KOHTPOSbHON OTMETKM CO34aeTcsl OTYET, KOTOPbI NPeoCTaBnseTcs PYKOBOACTBY NpPOEKTa. OTU OTYETbl He AOMKHbI ObiTb GoNbWNMKM 0O6BEMHBIMU
OOKYMEHTaMM1; OHW [OMXHbl MOABOAUTb KPaTKMe UTOMM OKOHYaHWSI OTAENbHOro NOrMyecky 3aBepLUeHHOro aTana npoekta. ATanoMm He MoxeT ObiTb,
Hanpumep, "Hanucanue 80% koga nporpamm”, MOCKONbKY HEBO3MOXHO MPOBEPUTL 3aBepLUeHne Takoro "atana”; kpome Toro, nogobHas nHdopmaums
npakTuyeckn becnonesHa Ans ynpaeneHns, NOCKONbKY 30ecb He oTobpaxaeTcs CBsi3b 3TOro "atana” ¢ ApyruMmu atanamu cosgaxus MMO.
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AHanus 3 AHanus . ) Paspabotka X MpoekTHan ) C";(';g;ﬁ:g“ -
ocyecTammocth TpeGosanuii APEnrEmalE) npopabotka TpebosaHwii
mn Mpoekr CucremHbie

AT m?;fgg;;g::?“e Orier APXMTEKTYPbI TpeboBanua

PucyHok 1 — Omarnibi ipoyecca paspabomku crieyuguxkayuu
Mpacduk pabot

CocrtaBneHve rpacduka — ogHa W3 CaMbiX OTBETCTBEHHbIX pPabOT, BbIMOMHAEMbIX MeHeIKEepOM MpoekTa. 3Oecb MeHeakep OLeHVBaeT
ONVTENbHOCTb MPOeKTa, onpefensieT pecypchbl, HeoOxoaumble ANs peanusauun oTAerNbHbIX 3TanoB paboT, v npeacTaBnseT ux (3Tanbl) B BuAe
cornacoBaHHoW nocrefoBaTenbHOCTU. Ecnim aaHHbIn npoekT nogobeH paHee peann3oBaHHOMY, TO rpaduk paboT nocnegHero NpoekTa MOXHO B3siTb 3a
OCHOBY ANl AaHHOro npoekTa. Ho 3ateM cnegyeT yyecTb, YTO Ha OTAESNbHbIX 3Tanax HOBOTO MPOEKTa MOryT MCMOSb30BaTbCA METOAbl U MOAXOAbI,
OT/INYHbIE OT UCMONb30BaHHbIX PaHee.

Ecnn NPOEeKT ABndeTcd WHHOBAaUWMOHHBLIM, NepBOHa4allbHble OUEHKU ANUTEeNbHOCTU W« Tpe6yeMb|x pecypcoB HaBepHsAKa 6y,ElyT CINULLKOM
ONTUMUCTUYHBIMWN, OaXe eCnn MeHeoXep NnonbiTaeTcAa NpeaycMoTpeTb BCe BO3MOXHbIE HEOXKUAOAAHHOCTU. C 31O TOYKM 3pPeHNA NPOEeKTbl Co3qaHnA no
He oTnMyarTca OT GonbLUMX WHHOBALIMOHHbIX TEeXHUYEeCKUX MNPOEKTOB. HoBble asponopTbl, MOCTbI U OaXe HOBble aBTOMOGUNK, Kak npasuno,
NnoABNAKTCA NO3Xe nepBoHavarnbHO 006bABMNEHHbIX CPOKOB MX cAayn nnn nocTtynneHna Ha pbIHOK, YeMy I'IpVNI/IHOVI ABNATCA HEOXMAaHHO BO3HUKLLNE
I'IpO6J'IeMbI N TPYAHOCTU. MimeHHO no3Tomy rpacbvu(M pa60T HeO6XOLI,I/IMO NOCTOSIHHO OBHOBMATHL MO Mepe nocTtynieHuna HOBOW I/IHCbOpMaLl,I/II/I O Xope
BbINONMHEHUA NpOeKTa.

B npouecce cocTaeneHus rpaguka (CM. pUCYHOK 2) BECb MaccuB paboT, HeOBXOAUMBIX ANs peanu3auum npoekTta, pasbusaetca Ha oTAesNbHble
aTanbl U oueHVBaeTcA Bpems, Tpebytoleecs Ans BbINOMHEHUs Kaxgoro atana. OBbIYHO MHOMME 3Tanbl BbIMOSHATCA NapannensbHo. Mpaduk pabot
[JOMKEH MpeaycMaTpmBaTh 3TO M pacnpenensTb NPOoW3BOACTBEHHLIE PECYPChbl MexXAy HUMM HauGornee onTumarbHbIM o6pasoM. HexeaTka pecypcos
NS BbINOSHEHWS KaKoro-nMBo KpUTUYECKOTo 3Tana — YacTasi NpUYMHa 3a4epKKy BbIMOMHEHUSI BCEro NpoeKTa.

LnuTensHOCTb 3TanoB 06bIMHO AOMKHa BbiTb HE MeHblue Hegenu. Ecnu oHa ByaeT MeHblue, TO OKaXKeTCs HUXKEe TOYHOCTU BPEMEHHbIX OLeHOK
3TanoB, YTO MOXET MPUBECTM K 4YacToMy nNepecMmoTpy rpadmka pabot. Takke LenecoobpasHo (B acnekte ynpaBneHusi MPOEKTOM) YCTaHOBUTH
MaKcuUMasbHyl0 ANUTENbHOCTL 3TanoB, He npesbiwatowyo 8 unu 10 Hegenb. Ecninm ecTb aTanbl, umetowme Gonbluyilo ANUTENBHOCTb, MX criedyeTt
pasbuTb Ha aTanbl MeHbLUeN ANUTENLHOCTY.

Mpu pacyeTe oNUTENLHOCTM 3TANOB MEHEXKEP AOMMKEH YYNTLIBATL, YTO BbINONHEHNE NMo6Oro atana He oboraeTcs 6e3 GonbLLINX UM MaNEHbKNX
npobnem n 3agepxek. PaspaboTunku mMoryT gonyckaTtb OWMOKM UMW 3afepXuBaTb CBOK pPaboTy, TEXHUKA MOXET BbINTM M3 CTposi NMBo annapaTtHble
UnyM nporpaMMHble CpeacTBa MOAAEpPXKKM npouecca pas3paboTku MOryT mOCTynuMTb C ono3faHvem. Ecnvm npoekT WHHOBALMOHHBIA U TEXHUYECKU
CNOXHbIWA, 3TO CTAHOBUTCS AOMOMHUTENBHBIM (DAKTOPOM MOSIBNEHWUA HENPEABUAEHHbLIX NPOBIEeM 1 yBENMYEHNA ONUTENBHOCTU peanu3auunmn NpoekTa no
CpaBHEHUIO C NepBOHaYanbHbIMU OLEHKaMMU.

Tpeb6oBaHus k MO

ﬂMarpaMMbl npoueccoB U BpeMeHHble agnarpaMmmbl

Onpeaenexue Ouenxa Pacnpepenenune Cozpanne
D"‘;ﬁﬁgﬁ”“e 3aBMCMMbIX — =  pecypcoB  —®  pgpconana ™ rpadwukos
3Tanos 4J1A 3Tanoe no 3Tanam pa

PucyHok 2 — lNpouecc cocmaeneHusi epaguka pabom

Kpome BpemeHHbIX 3aTpaT, MeHekep AOIKeH paccuuTaTb Apyre pecypchbl, HeoBGXoauMble AN YCMELHOro BbIMOMHEHUs Kaxgoro aTana.
Ocobbiit BUA, pecypcoB — 3TO KOMaHaa pa3paboTynkoB, NPUBMEYEHHAs K BbIMOHEHUIO NpoekTa. [pyruMu BUAamu pecypcoB MoryT 6biTb HeobxoaumMoe
cBoGO4HOE OMCKOBOE MPOCTPaHCTBO Ha cepBepe, BPEMsSi UCTMOMb3OBaHWs Kakoro-nubo cneumanbHoro obopynoBaHus v GlogKeTHble cpeacTBa Ha
KOMaHAMPOBOYHbIE pacxodbl NepcoHana, paboTatoLero Has NPOeKToM.

CylLecTByeT xopoLlee 3MNMpUYeckoe NpaBuIio: OLeHUBaTb BPEMEHHbIE 3aTparThbl Tak, kak ByaATO HUYEro HenpeaBUAEHHOrO M "NNoXoro" He MOXeT
CIyYnTbCA, 3aTEM YBENUYNUTL 3TU OLEHKU AN y4YeTa BO3MOXHbIX MPoGrnem. BoamoxHbIe, HO TPYAHO NPOrHO3UpyeMble NpobremMbl CyLLIECTBEHHO 3aBUCAT
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PaccmoTpum atanbl HEKOEro NpoekTa, NpeacTaBneHHbIe B Tabnuue 2, n3 KOTOPOK, B YAaCTHOCTU, BUAHO, YTO aTan T3 3aBucuT ot atana T1. 310
3HauuT, YTo 3Tan T1 [OomkeH 3aBeplMTbCHa Npexae, YeM HavHetca atan T3. Hanpumep, Ha 3tane T1 npoBoAMTCS KOMMOHEHTHbIM aHanua
c034aBaemoro NporpaMMHOro NpoaykTa, a Ha atane T3 — NpoekTMpoBaHUe CUCTEMBI.

Ha ocHoBe npuBeOeHHbIX 3HaYEHWUIA ANUTENBHOCTM STAMOB U 3aBUCMMOCTU MEXAY HAMU CTPOUTCS CeTEBOM rpadmk nocnefoBaTenbHOCTY 3TarnoB
(cm. pucyHok 3). Ha atom rpaduke BUOHO, Kakne paboTbl MOryT BbINOMHATLCSA NapannesibHO, a Kakue OOMKHbI BbINOMHATLCA nocrefoBaTerisHO Apyr 3a
gpyrom. 3Otanbl 0603HaYeHbl NPAMOYronbHUKaMu. KOHTPOmMbHbIE OTMETKM M KOHTPOMbHbIE MPOEKTHbIE 3fIEMEHTbl MoKasaHbl B BWAE OBanoB U
0603Ha4eHbl (kak 1 B Tabnuue 2) byksoii M ¢ cooTBeTCTBYyOWMM HOMEpPOM. [laTbl HA JaHHOW AMarpamme COOTBETCTBYIOT Hayany BbINOMHEHUS 3TamnoB..
CeTeBylo anarpaMmy criefyeT YiTaTthb CrieBa Hanpago U CBEpPXY BHUS.

Tabnuya 2 — Omarnibi npoekma

drtan OnutenbHOCTb (OHK) 3aBucumocTb
T1 8
T2 15
T3 15 T1 (M1)
T4 10
T5 10 T2, T4 (M2)
T6 5 T1, T2 (M3)
T7 20 T1 (M1)
T8 25 T4 (M5)
T9 15 T3, T6 (M4)
T10 15 T5, T7 (M7)
™M 7 T9 (M6)
T12 10 T11 (M8)

14/7/99 15 anei
15 aHei
M1 —— T3

T1 5 gueu\fﬁfﬂﬁj/ 25/8/99
\25,!?,199 . N
4/7/99 / M4

B,qun

Hauano 20 gHen \ 7 "
1.\15 ,qu AHEH
- \25;7;99 10 greeit “11/8/99 \5;9,'99

M8

-— 15 — M7 15 aHeit
T4 5A

\_8{?}99 T10 ‘lﬂ AHel
M5 T12
\25 AHeH \ |
HoHew,

T8

19/9/99
PucyHok 3 — Cemesasi Quazpamma amaros

Ecnun ana cosgaHna ceTeBon Amarpammbl UCMOMb3YIOTCS MPOrpamMMHble CPEACTBA MOAAEPXKKW YNpaBneHWs MPOEKTOM, KaXAbli aTan AOMmKeH
3aKaH4MBaTLCS KOHTPOSIbHOM OTMETKoW. OuepedHON 3Tam MOXET HayaTbCA TOMbKO Toraa, korga OydaeT nomyyeHa KOHTPOMbHAas OTMeTKa (KoTopas
MOXET 3aBWUCETb OT HECKOJIbKMX MpefllecTByowmx atanos). MNoatomy B TpeTbem cTonbue Tabn. 2 npuBeaeHbl KOHTPOSIbHbIE OTMETKM; OHWM ByayT
[OCTUrHYTBI TONBKO TOrAa, Koraa OyAeT 3aBepLUeH aTarn, B CTPOKe KOTOPOro MoMeLLeHa COOTBETCTBYIOLLAS KOHTPOMbHasA OTMETKa.

Jlioboit aTan He MOXeT Ha4aTbCs, NoKa He BbINOMHEHbI BCE 3Tanbl HAa BCeX MyTAX, BeAyLMX OT Hayana npoekTa Kk AaHHoMy aTany. Hanpumep, atan
T9 He MOXeT HauyaTbCs, Noka He ByayT 3aBepLueHbl aTanbl T3 1 T6. OTMETMM, YTO B AAHHOM Cry4Yae AOCTWKEHNE KOHTPONbHOW OTMeTkM M4 roBopuT o
TOM, YTO 3TM 3Tarbl 3aBEPLUEHDI.

MuHMManbHOE BpeMSs! BbIMOMHEHWS BCEMO NMPOEKTa MOXHO paccuMTaTh, MPOCYMMUPOBAB B CETEBON AvarpaMMe AnUTEeNIbHOCTM 3TanoB Ha CamMoM
OMVUHHOM MyTW (ANWHa NyTU 30eCb U3MEPSIETCA He KONMUYECTBOM 3TanoB Ha NyTW, @ CyMMapHON ANMTENbHOCTLIO 3TUX 3TaroB) OT Hayana npoekTa fo
€ro OKOHYaHWs (3TO TaK HasblBAEMbI KPUTUYECKMIA NyTh). B Halwem cnyyae npodorKUTeNbHOCTb MpoekTa coctaenseT 11 Hegenb unu 55 paboynx
OHel. Ha pucyHke 3 KpUTUYecKui MyTb nokasaH Goree TONCTbIMU NUHWUSMU, YeM OcCTaslbHble MyTW. Takum o6pa3om, obLias NpPoAoIKUTENIbHOCTb
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CeTeBas guarpaMma no3sosisieT YBMAETb B 3aBMCMMOCTM 3TarnoB 3Ha4YMMOCTb TOTO UMK MHOMO 3Tana Ans peanusauum Bcero npoekta. BHumaHue
K 3Tanam KpUTUYECKOTo MyTW 4acTo MO3BOMSET HAWTM Cnocobbl UX M3MEHEHUSI C TeM, YTOObl COKPaTUTL ASIUTENbHOCTL BCero npoekta. MeHemxepsbl
UCMONb3yIOT CeTeBylo Auarpammy Ans pacnpeaeneHus pabor.

PucyHok 4 — BpemeHHas duazpamma dnumenibHoOCmuU 3marioe

Ha pucyHke 4 nokasaHo apyroe npeacrtasneHue rpaduka pabot. ATo BpemeHHas Avarpamma (MHorga HasbiBaemasi Mo MMeHu ee usobperarens
avarpammon aHTTa) MoxeT GblTb MOCTPOEeHa MPOrpaMMHbIMU CPEACTBaMM MOLAEPXKKM npouecca ynpaeneHus. OHa nokasbiBaeT AnUTENbHOCTb
BbINOMHEHMUS KaX/OO0ro aTana v BO3MOXHbIE X 3aepXKU (NoKasaHbl 3aTeHEHHbIMU MPSMOYTOSIbHUKAMM), a Takke AaTbl Hayana U OKOHYaHWsl Kaxaoro
aTana. dtanbl KPUTUYECKOTO MYTU HE UMEIOT 3aTEHEHHbIX MPSMOYTOMbHIUKOB; 3TO 03HAYaeT, YTO 3adepXKka C 3aBeplLUeHMeM AaHHbLIX 3TanoB NpuBeaeT K
YBENMUYEHMWIO ANUTENBHOCTY BCEro NPOoeKTa.

Mopno6Ho pacnpeneneHnio BpemMeHn BbINONMTHEHUA 3TanoB, MEeHeKep OOJDKEeH paccyuTaTb pacnpegeneHne pecypcos no atanam, B YaCTHOCTU
Ha3Ha4MTb UCMOMNHUTENEN Ha Kaxabl aTan. B Tabnuue 3 npueBegeHo pacnpeneneHne pa3pa60T‘-WIKOB Ha Kaxgplv aTan, I'Ipe,D,CTaBJ'IeHHbIVI Ha pUCYHKe
4.

Tabnuua 3 — PacnpedeneHue ucronHumernel o amanam

drtan UcnonHutensb
T [bxenH
T2 AHHa
T3 [xenH
T4 ®pen
T5 Mapu
T6 AHHa
T7 oxum
T8 Ddpen
T9 [xenH
T10 AHHa
T11 Pdpen
T12 Ddpen

MpuBeneHHas Tabnuua MoXeT GbiTb MCMOMNb30BaHa NPOrpaMMHbLIMU CPeACTBaMU NOAAEPXKKM NPOoLEecca ynpasreHus Ans NOCTPOEHWS] BPEMEHHOM
AvarpaMMbl 3aHATOCTU COTPYAHMKOB Ha OMpefeneHHbIX atanax paboTt (cM. pucyHok 5). MepcoHan He 3aHAT B paboTe Haj NMPOEKTOM BCE BpeMms ero
peanusauuu. B TedeHue nepuopa HeE3aHATOCTM COTPYAHWUKM MOTYT GbITh B OTNYycKke, paboTaTte Hag ApYyrMMu NpoeKkTamu, NpoXoanuTs obyveHve 1 T.4.
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AnHa T2 | | | | |
T6 T10
I I
Oxmm 17
I |
Mzpn T5
| |

PucyHok 5 — BpemeHHas Quaspamma pacripedeneHus pabomHUKo8 o amanam

B 6onbLumnx opraHunsauuax 06bI4HO pa60TaeT MHOro cneuuanumcToB, KOTOpble 38,D,el7ICTByPOTCF| B MpoOeKTe no mMmepe HeobxoaumocTun. KoHeuHo,
Takow Mnogxod MOXeT co3aaTb onpegeneHHble I'IpO6J'IeMbI Ana MeHeoXkepoB MPOEKTOoB. Hanpl/lmep, ecnmn cneunanuct 3aHAT B NpoekTe, KOTOprlh
3alepXXmBaeTcAd, 3TO MOXET co3aaTb NpAMbIe CITOXXHOCTU ONA APYrnX NPOEKTOB, e OH TakXXe A0 KeH y4acTBOBaTh.

[MepBoHayanbHbIV rpaduk paboT HeM3BEXHO CooepPXUT Kakne-HMbyab ownbkm nnm HegopaboTku. o mepe peanu3aumm NpoekTa paccyMTaHHble
OLIeHKV OIMTENbHOCTUN BbIMOMHEHNS 3TanoB paboT AOMKHbLI CPaBHMBATLCS C pearibHbIMU CPOKaMM BbIMOMHEHWUS 3TUX 3TanoB. Pe3yneraTbl cpaBHEHUS
OOIMKHbI MCMOMb30BaTbCS B KAYECTBE OCHOBLI AJ151 NepecMoTpa rpadmka paboT elue He peanu3oBaHHbIX 3TaMoB NPOEKTA, B YACTHOCTU Af1si TOro, YToObI
NONbITaTbCH YMEHbLUNTD ASIMTENbHOCTb 3TanoB KPUTUYECKOTO MyTy.

YnpaBneHue puckamu

BaxHol uvacTbto pa60TbI MeHeXepa npoekTa ABNAeTCA OueHKa PUCKOB, KOTOPpble MOryT MNoOBIUATb Ha rpacbvn( pa60T Unn Ha Ka4decTtBo
co3fgaBaeMoro nporpamMmmMHOro npopaykra, u paapa60TKa MepOI'IpVIHTI/IIZ no npeaoTepalleHnto pUCKoB. PeSyJ'IbTaTbI aHanm3a pUckKoB OOJMKHbI ObITb
OTpaXeHbl B NJjlaHe npoekTa. Onpe,u,eneHme pUCKoB 1" pa3paGOTKa MepOI'IpI/IFlTVIVI No YMEHbLUEeHUI0 UX BINMAHUA Ha XO4 BbINOSTHEHUA MPOEKTa
HasblBaeTCA ynpaBleHnemM puckamun.

YNPOLIEHHO PUCK MOXHO MOHUMATb Kak BEPOSATHOCTb MPOSIBMIEHUS KaKuX-NMBo HeBrnaronpusTHbIX O6CTOSTENbCTB, HEraTMBHO BRUSIOLUMX Ha
peanusaumio npoekta. PUCKM MOTYT yrpoxaTb MPOEeKTy B LEnoM, Co3haBaeMoMy NporpamMMHOMY MPOAYKTY UMW OpraHu3auum-paspaboTunky. MoxHo
BbIAENWUTb TPY TUMNA PUCKOB.

1. Pucku ans npoekTa, KOTopble BNUSOT Ha rpadmk paboT nnu pecypchbl, HE06xoaAMMble ANt BbINOMHEHUS MPOEKTa.
2. Pucku gnsi paspabatsiBaeMoro npoaykTa, BUAIOLLME Ha Ka4eCTBO U NPOU3BOAUTENBHOCTE paspabaTbiBaeMoro NporpaMmmMHOro Npoaykra.
3. BusHec-puckr, OTHOCSILLIMECS K OpraHn3aLMm-paspaboTUnKy Unu NocTaBLLIMKaM.

KOHeYHO, aTh Tunbl PUCKOB MOrYT nepecekatbcsl. Hanpumep, ecnu onbiTHbIA NPOrpaMMUCT MOKMAAET NPOEKT, 3To ByAeT pyMckoM ANs NpoekTa
(nockonbKy 3afepXkMBaeTCcs CPOK CAavu roTOBOrO NpoaykTa), pUCKOM ANst NMpoaykTa (Tak Kak HOBbIA NPOrpamMMUCT, 3aMEHUBLUMIA YLUIEALIEro, MOXET
0Kas3aTbCA He CIMLIKOM OfMbITHBIM M chenaTb OWwWbKu B Mporpamme) U GU3HEC-pUCKOM (MOCKOMbKY 3adepKa AaHHOro MpoeKTa MOXET HeraTUBHO
NOBNMUATb Ha ByayLiune AenoBble KOHTAKThl MeXay 3aKasdMkoM 1 opraHusaumen-pa3paboTymkom).

KOHerTHbIe TUNbl PUCKOB, KOTOPbIE MOTryT OKasaTb BITUAHUE Ha OaHHbIN NPOEKT, 3aBUCAT OT BMAA CO3gaBaeMOoro nporpaMmMHoOro npogykra u ot
OpraHn3aunoOHHOIo OKpPYXeHud, roe peannsyetcd HpOFpaMMHbIVI NPOEKT. Bmecte ¢ TemM MHorve Tunbl puckos CMOCO6HbI MOBNUATL Ha ntobble
nporpamMmmMHbIe NPOEKTbI, 3TN PUCKN NpuBeOeHbl B Tabnuue 4.

Tabnuya 4 — Bo3MOXHble pUCKU Npo2paMMHbIX POEKMos

Puck Tunbl pucka OnucaHue pucka

OnbITHBIE pa3paboTyMKM NOKUAAIOT NPOEKT A0 ero

TekyuecTb pa3paboTymkos
3aBepLUEHNs

Puck ans npoekta

M3meHeHne B ynpaeneHuu
opraHusauuen

OpraHmsaLwlﬂ MeHAET CBOU NPUOPUTETLI B yrpaBreHUn

Puck ansa npoekta
NPOEKTOM

HeroToBHOCTb annapaTtHbIX
cpeacTts

AI'II'IapaTHbIe cpencTtea, KOTopble Heobxoaumbl Ans npoekTa,

Puck ons npoeKkTa
He NOoCTynunn BoBpeMsA Uin He rotoBbl K 3KkCcnlyatauun

MosiBneHve 6onbLIOro KONMYecTBa HenpeaBUAEHHbIX
MN3MEHEHUI B TPEGOBaHUSX, NPEABABNAEMbIX K
paspabatbiBaemomy MO

Puck ansa npoekrta n ans

M3meHeHne TpeboBaHui
paspabatbiBaeMoro npoaykTa

CneumndmKaumm OCHOBHbIX MHTEP(ENCOB NOACUCTEM HE

3agepxka B paspabotke
cneumdmkaumm

HenooueHka pa3mepa
paspabaTbiBaemol CUCTEMBI

HepoctatoyHas ahpeKTMBHOCTb

CASE-cpeacts

MN3meHeHus B TexHonorum
paspabotku MO

Puck ansa npoekrta n ans
paspabatbiBaeMoro npoaykta

Pvck ans npoekta v ans
paspabaTbiBaemMoro npogykta

Puck gns paspabatbiBaemoro
npoaykTta

BusHec-puck

NoCTynunm k pa3paboTynkam B COOTBETCTBUM C rpacpukom
pabot

Pasmep crCTeMbl 3HaUNTENbHO NPEBBLICUIT NEPBOHAYANbHY0
OLIEHKY

CASE-cpeacTtBa, npefHasHauYeHHble A1 NOAAEPKKN
NpoekTa, okasanucb MeHee 3PEKTVBHLIMU, YEM OXMAANOCH

OCHOBHblE TEXHONOMMN NMOCTPOEHUS MPOrPaMMHO CUCTEMbI
3aMEeHSI0TCSA HOBbIMU
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OnpegeneHue
PHCKOB

Cnucok
MoTEHUMAaNbHbIX
PHUCKOB

Mpouecc ynpaBneHus puckamu, Kak v Apyrve NpoLecchl NMaHMPOBaHWUS, SIBMSETCH UTEPALMOHHBLIM, BbIMOMHSEMbIM B TEYEHUE BCEro CPoka
peanu3aummn npoekta. CHayana pa3pabaTtbiBaloTcsl MnaHbl YNpaBneHUsi puckamu, 3aTeM MOCTOSIHHO OTCMEXMBAETCS CUTyauusi BOKPYr peanvsauuu
npoekta. MNpu nocTynneHun HOBOW UHpOPMaLIMM O BO3MOXHbIX pUCKax 3aHOBO MPOBOAMTCS aHanvM3 pUCKOB U NEPBOCTENEHHOE BHUMaHUWE yaensieTcs

Y

3 AHanuz e [TAHMpOBAHUE MOHWTOPHUHT
PHCHOB PMCHOB PMCHOB
Cnucok MeponpuAaTHA No OueHkm
nepeocTeneHHbIX npenoTepalleHUIo pMCKOB
PMCKOB PMCKOB

PucyHok 6 — pouecc ynpasneHus puckamu

HOBbIM puUCKaMm. Mo Mepe NocTynneHna HOBOW MH(bOpMaLI,MM TakKXke N3MeHAKTCA NiaHbl MepOI'IpI/IFITMVI no npegoTepalleHnto U CMArYeHM0 puUCcKoB.

PeSyJ'IbTaTbI npouecca ynpasrneHna puckamm LOOKYMEHTUPYHTCA B BuAe NNaHOB ynpaBlieHUA pUCKamMmu. OHM [OMKHBbI BKIHOYATbL OMMCcaHue

BO3MOXHbIX MPOEKTHbIX PUCKOB, UX aHalnn3 U nepevyeHb MepOI'IpVIﬂTVIVI, HeobxoanMbIX Ansi ynpasneHna puckamu.

OnpeaeneHne puckoB

OnpeneneHl/le PUCKOB — MnepBaa ctaanda npouecca ynpasnieHna puckamu. Ha aTon cTagumu onvckiBaroTCst PUCKK, KOTOPble MOryT NpOABUTLCA NpU
peann3aunn npoekTa. B npuHumMne Ha 3TON CTagunm He OOMKHA OLEeHMBaTbCS BEPOATHOCTb U 3HAYMMOCTb PUCKOB, HO Ha MPaKTUKe MaroBepoOATHbIe

PUCKN C HE3Ha4YUTElNbHbIMKU NOCNeaCcTBUAMU 00bIYHO OT6paCbIBaI'OTC9| cpaasy.

Onpe/:leneHme PUCKOB MOXET BbINONMHATLCA B peXxume KOMaHaHown pa60TbI C 1cnonb3oBaHMeM nogxoaa "Mo3roBown LIJTpr'I nMBo OCHOBLIBATLCS

Ha onblTe MeHegKepa. I'Ipw onpegeneHnn puckoB MOXeT NMOMOYb I'IpVIBeLI,eHHbII;I HWXXe CMUCOK BO3MOXHbIX KaTeropvu7| PUCKOB.

. TexHonornyeckme pucku. NponcTekarT U3 NPOrpamMMHbIX U anmnapaTHbIX TEXHOMOMMIA, Ha OCHOBE KOTOPbLIX pa3pabaTbiBaeTcs cuctema.
. Pucku, cBsisaHHble ¢ nepcoHanom. CBsidaHbl ¢ YreHaMy KoMaHabl paspaboTymKoB.
. OpraHusaumoHHble pucku. MpoucTekatoT U3 OpraHN3aLMOHHOTO OKPYXXEHMUS, B KOTOPOM BbIMOMHSIETCS MPOEKT.

. Pucku, cBaszaHHble ¢ cucTeMHbIMU TpeGOBaHVIﬂMVI. npOFlBJ'IFIIOTCFl npu uSMeHeHun TpeGOBaHMVI, npeabaBnaemMblX K pa3pa6aTb|BaeM0171 cucrteme.

1
2
3
4. NHcTpymeHTanbHble pucku. CBazaHbl ¢ ucnonb3yembimun CASE-cpencteamu 1 Apyrumu cpeacTBamm noaaepxky npouecca cosganus MoO.
5
6

. Puckn OLeHnBaHuA. CssizaHbl C OoLeHMBaHNUEM XapaKTepUcTunk I'IpOFpaMMHOI;I CucTtemMbl 1 pecypcos, HeO6XOp,I/IMbIX ana peanusauuun npoekTa.

B Tabnuue 5 npeacraBneHbl HEKOTOPbIE NMPUMEPbI, OTHOCSALLMECS K KaXO0W M3 OMNMCaHHbIX KaTeropuii puckoB. Pesynbtatom atana onpeaeneHusi
pvckoB OydeT AMUHHBIA CMUCOK BO3MOXHBLIX PWUCKOB, KOTOPble MOTFYT MOBMUATL Ha pa3pabaTbiBaeMblii NPOrpaMMHbIA  MPOAYKT, MPOEKT WK

opraHu3sauuo-paspaboTymka.

KaTteropus puckos

TexHonorn4eckme puckm

Pucku, cBsizaHHble C
nepcoHanom

OpraHI/ISaLI,VIOHHbIe puckn

MHCprMeHTaJ‘IbeIe PUCKKU

Pwucku, cBsizaHHble C
CUCTEMHbIMUN TpeﬁOBaHMﬂMM

Pucku oueHnBaHus

AHanus puckoB

Tabnuuya 5 — Kamezopuu puckos
Mpumepbl puckos

Basa gaHHbIX, kKoTopas UCMonb3yeTcsi B MPOrpaMMHOl cucTeme, He obecrneynBaeTt 06paboTky
oXuaaemoro obbema TpaH3aKLmui.

MporpaMMHble KOMMAOHEHTBI, KOTOPbIE UCMOMNb3YTCA MOBTOPHO, UMEKOT AedeKThl,
orpaHVuMBaioLLme UX yHKLMOHAmNbHbIE BO3MOXHOCTH

HeBo3amoxxHo nogobpaTtb paboTHUKOB € TpebyeMbiM NPodheCcCMoHanbHbIM YPOBHEM.
Benywuii paspaboTunk 3a6onen B caMoe KpUTU4Yeckoe BpeMsi.
HeBo3moXxHO opraHu3oBaTtb HeobxoanmMoe obyyeHne nepcoHana

B opraHusauum, BeinonHsoLLen paspabotky MO, npousoLuna peopraHusaums, B peaynsrare 4ero
U3MEHUITUCh NPUOPUTETHI B YNPaBNEHUM NMPOEKTOM.
durHaHCOBbIE 3aTPyAHEHUS B OpraHMU3aLymn NPUBEN K yMeHbLUEHWIo GlomxeTa npoekTa

MporpammHbIv Koa, reHepupyembin CASE-cpeactBamu, He ahdeKTUBEH.
CASE-cpencTBa HeBO3MOXHO MHTErpUpOBaTh C APYrMMK CpeacTBamMu NMOAAEPXKKN NpoeKTa

N3ameHeHuns TpeGOBaHI/IIZ NPMBOAAT K 3HAYUTENbHBLIM NOBTOPHLIM TEMHbLIMU TpeGOBaHVIﬂMM
paBoTam Mo NPOEKTUPOBaHMIO CUCTEMBI.

MepBoHavanbHas HeveTkass (hOpPMyIMPOBKa Nomnb30BaTernbLCKUX TpeGoBaHui Npusena K
3HAYUTENbHBLIM U3MEHEHWSIM CUCTEMHBIX TPeBGOBaHWIA, NPOSIBUBLLMXCSA HA MO3OHUX CTAAMSAX
pa3paboTku npoekTa

HepooueHku BpeMeHU BbINOSIHEHUA NMPOoeKTa.

CKOpOCTb BbIABMNEHNA ,D,ed)eKTOB B CUCTEMe HUXe paHee GaI'IJ'IaHMpOBaHHOI;I.
Paamep CUCTEMbI 3Ha4YUTENbHO NpeBbIllaeT nepBoOHa4YanbHO paCCHMTaHHbIVI
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Tabnuya 6 — Criucok puckos rnocrie nposedeHus ux aHanusa

Puck BeposiTHOCTb Crenen,

P yuwepb6a
®urHaHCOBbIE 3aTPYAHEHWS B OpPraHM3auum NpUBENU K yMeHbLUEHWIO BloakeTa npoekTa Huskas Katactpocuueckas
HeBo3moxxHO nogobpatb paboTHUKOB € TpebyoLwmMMes TPOodECCUOHANbHBIM YPOBHEM Bbicokas Karactpoduueckas
Benywuin paspabotymk 3abonen B camoe KpuTU4eckoe Bpemsi CpepgHss CepbesHas
MporpamMMHbIe KOMMOHEHTbI, UCNOMb3yeMble NOBTOPHO, UMEeIOT AedeKTbl, OrpaHnyMBatoLLme

porp ) 4 PHO, Aedp »orp w CpegaHss CepbesHas
MX PyHKLUMOHAmNbHbIE BO3MOXHOCTM
MN3meHeHust TpeboBaHUii NPUBOASAT K 3HAYMTENBHBIM NOBTOPHBLIM paboTam no

CpegHsas CepbesHast
NPOEKTUPOBAHUIO CUCTEMBI
B opraHusauum, BeinonHsioLen paspabotky MO, npousoLna peopraHusauus, B pesynsraTte

P Lmm, LUe pasp Y P peop o pesy. Bbicokas CepbesHas
4Yero M3MEHUIIMCb NPUOPUTETLI B YNPaBNEHWUN NPOEKTOM
Basa AaHHbIX, koTopasi UCMonb3yeTcsi B NporpaMMHoN cucteme, He obecnednsaeT o6paboTky

o CpepHsisi CepbesHas

oxungaemoro obbema TpaHsakumin
HepooLeHku BpeMeHU BbINOMHEHUS NPoeKTa Bbicokas CepbesHas
CASE-cpencTBa HeBO3MOXHO MHTErPMPOBaTh C APYrMMK CpeAcTBaMu NOAAEPXKKN NpoeKTa Bbicokas Tepnumas
MepBoHayanbHasa HeyeTkasi HOPMynMpPoBKa Nonb3oBaTenbCkux TpeboBaHuii npusena k
3HaYMTENBHBIM U3MEHEHUSIM CUCTEMHBIX TPEGOBAHMI, NPOSIBUBLLMXCS HA NO3AHUX CTaAUAX CpegnHss Tepnumas
pa3paboTku npoekTa
HeBo3moxHO opraHu3oBaTb Heobxoanmoe obyyeHve nepcoHana CpepHsisi Tepnumas
CKOpOCTb BbIsiBIeHUs1 AeEKTOB B CUCTEME HIKE paHee CrnaHUpOBaHHOM CpegnHss Tepnumas
Pa3smep cuCTEMbI 3HAYUTENBHO NPEBLILLIAET NEPBOHAYANbHO PaCCUUTaHHbIN Bbicokas Tepnumas
MporpammHbIv kog, reHepupyembin CASE-cpeacTBamMmu, HeadekTnBeH CpegHsas HesHauntenbHas

KOHEeYHO, Kak BEPOATHOCTb PUCKOB, Tak M BO3MOXHbIA yllep6 OT HWX [OOIKHbI MepecMaTpuBaTbCst MpW MOCTYMNNEHWU [OMONHUTENbHOM
uHopMaumm 06 3TUX puckax U MO Mepe peanusauuy MepOnpUATUA MO ynpaBneHuto umMu. oaTomMy nopoGHble Tabnuubl PUCKOB AOIHKHbI
nepegenbIBaTbCS Ha KaXaow utepaumm npouecca ynpaBneHusi puckamu.

Mocne npoeegeHna aHanmnsa pUCKoOB onpenendarTca Hanbonee 3Ha4MMble PUCKKN, KOTOPbIE 3aTeM OTCINEXMBAIOTCA Ha MPOTAXEeHUN BCEro cpoka
BbINONTHEHUA NpOEeKTa. Onpe,ueneHme 3TUX 3HAYUMbIX PUCKOB 3aBUCUT OT UX BepOHTHOCTeVI 1N BO3MOXHOIo yu.l,ep6a. B obwem cny4dyae Bcerga
OTCNEXMBAKOTCA PUCKM C KatacTpoU4eCKMMU MOCNEACTBUSMU, a TaKkKe PUCKM C Cepbe3HbIM yu.lep60M, 3Ha4yeHne BepPOATHOCTU KOTOpPbLIX Bbille
cpeaHero.

B HEKOTOpbIX CTaTbsX PEKOMEHAYETCS OMpeaenuTb M oTcnexmsatb "10 BepXHMX" PUCKOB, HO 3TO He Bcerda oBOCHOBaHHAs pPekoMeHaauus.
KonuyecTBo puCKOB, KOTOpbIE HEOBXOAUMO OTCMEXMBaTb, 3aBUCUT OT KOHKPETHOMO MPOoekTa. STO MOXET GbiTh NATb PUCKOB, 8 MOXET — NATHaAUaTh.
Ho, KOHEYHO, KONMYECTBO PUCKOB, MO KOTOPbIM MPOBOAUTCA MOHUTOPUHT, JOMKHO GbiTb 0603pMMbIM. BOMbLUIOE KONMUYECTBO OTCMEXMBAEMBIX PUCKOB
noTpebyeT orpoMHOro KonuuyecTea cobrpaemoii UHdopmauun. M3 cnucka puckos, NpeacTaBneHHbIX B Tabnuue 6, 4ns MOHUTOPUHra crnegyeT otobpaTtb
Te PUCKU, KOTOPbLIE MOTYT NPUBECTM K KaTaCTPOPUYECKUM M CEPLE3HLIM NMOCNEACTBUAM AJ1S BaLLEro NPoekKTa.

MnaHupoBaHue puckos

nﬂaHMpOBaHI/Ie 3aKrn4aeTca B onpeaeneHun crparternn ynpableHUA KaXKOablM 3Ha4YUMbIM PUCKOM, 0T06paHHbIM Aana MOHUTOpPUHIa nocne
aHanum3a puUcKoB. 30ecb Takke He cyuiecrteyeTt O6Ll.l,eI'IpVIHF|TbIX noaxonos AnA pa3pa60TK|/| TaKnx CTpaTeFI/IIZ — MHOroe OCHOBbIBaeTCAa Ha “qube" n
onbITe MeHemxepa npoekTa. B Tabnuue 7 nokasaHbl BO3MOXHbIe cTpaternm ynpasieHna OCHOBHbIMU pUckamMu, npusegeHHbIMU B Tabnuue 6.

Tabrnuya 7 — Cmpameauu yrnipasneHusi puckamu
Puck Crtparterus

®uHaHcoBble Npobrnembl
opraHvzauuu
Mpo6nemsl

HekBanuMUUMPOBaHHOIO
nepcoHana

BonesHn nepcoHana

[edekTHble CUCTEMHbIE
KOMMOHEHTbI

M3meHeHus TpeboBaHuin

PeopraHusauus komnaHum-
paspabotyvmka

HepocTtaTtoyHas

npounssoanTensHOCTL 6asbl
OaHHbIX

MoaroToBUTL KPaTKWUIM AOKYMEHT NSt PYKOBOACTBA OpraHm3aLmm, NokasblBatoLLmnii BaXHOCTb
[[aHHOro NpoeKTa ANa AOCTMXKEHUA (PMHAHCOBbIX Lieneil opraHmaaumum

MpenynpeanTb 3aKka3yvka O NOTEHUManbHBIX TPYAHOCTSIX U BO3MOXHOM 3a4epKKe NpoekTa,
paccMOTPETb BOMPOC O MOKYNKe KOMNOHEHTOB CUCTEMbI

PeopraHuzoBaTtb paboTy komaHAbl pa3paboTynKoB TakMum obpa3om, 4Tobbl 06A3aHHOCTY U
paboTa 4neHoB KOMaHAb! NepekpbIBanu Apyr Apyra, BCeACTBME 3TOro paspaboTymku 6yayT
3HaTb U MOHUMATb 3a4a4m, BbIMOMHSAEMbIe APYrMMU COTPYAHUKaMM

3ameHUTb NoTeHUUanbHO AedEKTHbIE CUCTEMHbIE KOMMOHEHTbI MOKYMHBIMU KOMMOHEHTaMu,
rapaHTVpyLWMMKU Ka4ecTBO paboThbl

MonbiTatbes onpeaenuTb Tpe6oBaHus, Hambornee BEPOSTHO NOABEPXKEHHBIE U3MEHEHUSIM; B
CTPYKTYpe cucTeMbl He oToBpaxaTb AeTanbHyto MHopMaLImio

MoaroToBUTL KpaTKUA AOKYMEHT AN PYKOBOACTBA KOMMaHWUK, NOKa3bIBaOLLMIA BaXXHOCTb
[aHHOro NpoekTa Ans AOCTWKEHNS (DUHAHCOBBIX Lienein KoMnaHmum

PaCCMOTpeTb BO3MOXHOCTb MOKYIMKU Gonee I'IpOI/I3BO,CI,I/IT€ﬂbHOI7I 6a3bl JaHHbIX
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MOHUTOPUHT pUCKOB

MOHMWTOPWHI PUCKOB 3aKIIOYAETCA B PErynspHOM MNepecyeTe BEpOSITHOCTEN PUCKOB M yuiepba, KOTOpbIA OHM MOrYT HaHecTu. [Ons 3Ttoro
HeoBX04MMO MOCTOSIHHO OTCREXMBaTh (PaKTOPbl, KOTOPbIE BAWSIIOT HA BEPOSITHOCTb PUCKOB M BO3MOXHbIN yilepb. OTW hakTopbl 3aBUCAT OT TUMOB
pucka. B Tabnuue 8 npueeaeHbl NPU3HaKM, KOTOPbIE MOMOratoT ONpeaenuTb TUM pucka.

Tabnuya 8 — lNpusHaku puckos
Twun pucka MpusHakm

Sanep)KKM B NoCTaBKe O60pyﬂ,OBaHMﬂ nnn NnporpamMmmMHbIX CpeacTB NoAAepP>KKM npouecca

TexHonoruyeckme PUCKKU
co3ganus MO, MHoro4McneHHble OOKYMEeHTUPOBaHHbIE TEXHONOrn4eckme I'IpO6J'IeMbI

Pucku, cBsizaHHble C© Hun3koe MopasibHOe COCTOsSiHUE nepcoHarna, HaTaHyTble OTHOLUEHUA MeXay YreHamm KoMaHabl
nepcoHanom paSpaGOTHMKOB, HU3KOE Ka4eCTBO BbINOMHEHHOMN paGOTbI

Pa3srosopbl cpegy nepcoHana 0 NacCMBHOCTM W HEAOCTATOYHOW KOMNETEHTHOCTYW BbICLLETO

OpraHI/ISaLI,VIOHHbIe puckn
pyKoBOACTBa opraHu3aummn

HexenaHue paSpaGOTHI/IKOB Mcnonb3oBaTb NporpaMmmMHble CpeacTea NogaepPXKu,
MHCprMeHTaJ‘IbeIe PUCKKU Heo,qo6p|/1Teanb|e OT3bIBbl O CASE-Cpe,D,CTBaX, 3anpockbl Ha bonee MoLHble WNHCTPYMEHTarbHble
cpencrtea

Pucku, cBsizaHHble C

HeobxoamMmocTb nepecMoTpa MHOMMX CUCTEMHbIX TpeGOBaHWIN, HeA0BONLCTBO 3akasyuka MO
CUCTEMHbIMK TpeboBaHNAMMN

Pucku oueHnBaHus N3meHeHus rpadmka paboT, MHOrOYMCIEHHbIE OTYETbI O HapyLleHUn rpaduka pabot

MOHVITOpVIHI' PUCKOB OOIKEeH ObITb HenpepbIBHbIM NpoLecCcoM, OTCneXunBarownMm Xo4 BbINOJTHEHUA MepOI'IpVIFlTVIVI no ynpaereHno puckamu, npu
3TOM Kaxbli OCHOBHOW PUCK OO0JKEeH paccMaTpuBaTbCA OTAENbHO.
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4. MNopanokK BbINONMHEHUA paboTbl
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. N3yuntb TeopeTuyeckuii matepumann.

. MocTponTb BpeMeHHyi0 1 ceTeByto AnarpaMmMbl 47151 BbIGPaHHOIO NpoekTa.

. MocTponTb Anarpammy pacnpegeneHms y4acTHUKOB rpynrbl No atanam.

. [locTpounTb CNMCOK BO3MOXHbIX PUCKOB C yKa3aHMeM Ha3BaHWUSA pucka, ero onncaHve n tuna.
. MpoBecTn aHann3 pucKos.

. Onucatb cTpaTernio NNaHMpoBaHUSI PUCKOB.

. [ocTpounTb OTHET, BKNIOYAIOLLMI BCE NOMYYEHHbIE Anarpammbl ¥ ONMCaHWe cTpaTermm NnaHMpoBaHNs PUCKOB.

MpakTuyeckasn pabota 6% Mouck
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INNaGopaTopHble pa6oTbl Ne 7-8. MeToguka ynpasneHne npoekTamu
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CopepxaHue bl MaTepuan KoHTponbHas pabota NabopaTtopHble paboTbl MpakTnyeckas pabota 6% Mowuck

5. CopepxxaHue oTtyeTa

B otyete cneayet ykasatb:

1. Uenb paboTbl.
2. BeegeHuve.

3. I'IporpaMMHo-annapaTHble cpenctea, ncnosb3yemble Npu BbINOJIHEHUU pa60TbI.

4. OCHOBHY10 YacTb (onucaHue camow paboThbl), BINOMHEHHYIO COrMacHO TpeboBaHMAM K pesyrnbratam BbiNonHeHust nabopaTtopHor paboTsl (n.2).
5. 3akntoyeHve (BbIBOAbI).

6. Cnncok ncnonb3yemon nureparypsbi.
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INNaGopaTopHble pa6oTbl Ne 7-8. MeToguka ynpasneHne npoekTamu

5. CopepxaHue oTyeTa
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15.

16.
17.
18.
19.
20.

21.
22.

23.

24,
25.
26.
27.
28.

. PagpaboTtka aBToMatnampoBaHHOM cMcTeMbl (hOPMMPOBaHNS JOrOBOPOB U KOHCTPYKTOPCKOM AOKYMEHTaLMM Ha TEXHUYECKNE u3nenus.

. Pagpabotka aBToMaTM3MpoBaHHOM CUCTEMbI y4eTa COTPYAHWUKOB B OTAENe yrnpaBneHns NepcoHanom.

. Paspabotka aBTOMat3vpoBaHHON MHOPMALIMOHHOW CUCTEMbI 06paboTKM 3aABOK AN KOHKYPCOB MHHOBALIMOHHbLIX MPOEKTOB.

. Pagpabotka 1 peanusaums MHPOPMALMOHHOW CMCTEMblI aBTOMaTU3MPOBAHHOIO BEAEHWS NMPOTOKONOB pa3pelleHus npumeHenus (MPM) ans

06paboTku cNaBboCTPyKTYpUPOBaHHbBIX AAHHBLIX TEXHUYECKOM AOKYMEHTaLMH.

. PaspaboTka MH(OPMAaLIMOHHON CUCTEMbI y4YeTa 3asiBOK.

. Paspabotka cucTeMbl aBTOoMaTU3aLmMm JOCTyna COTPYAHUKOB K MHPOPMALMOHHLIM 6a3aM AaHHbIX NpeanpusTus.

. Paspabotka MHOpMaLMOHHOI CUCTEMbI AN aBTOMaTM3aLmmy NpoLecca B3aMMOAENCTBUS 3aKasdrka 1 UCNoNHUTENs Npu pa3paboTke caiTos.
. Paspabotka noptana Ans opraHusaumm couuanbHbIX MEPONPUSATUIA.

. NHTerpauusa koprnopaTUBHOro noprana MHTepHeT-MarasuHa ¢ 1C-YnpaeneHue Toprosrei.

10.
1.
12.
13.
14.

OnTummnzaums GusHec-NpoLIeccoB NPeanpUaTUS C MOMOLLIbIO CUCTEMBI yipaBneHns brusHec-npoueccamu.

Pa3paboTka aBTOMaTU3NMPOBAHHOW CUCTEMbI yUeTa U3AENUIA.

Pa3paboTka aBTOMaTtM3MpoBaHHON MHPOPMALIMOHHON CUCTEMBI NaHNMPOBAHMSA NPOLECCOB.

PaspaboTka MHopMaLNOHHON cUCTEMbI MO YYETY NPOAYKLMN.

PaspaboTka MHMOPMaUMOHHON CcUCTEMbl ANS COMPOBOXAEHWSA TeKyllelh AedATenbHOCTW noapasgeneHvs (genaptameHTa, otgena, 6opo)
NPOMBILLIIEHHOTO NPeanpUaATUS.

Pa3spabotka aBTOMaTM3MpoOBaHHOM WHMOPMALMOHHON CUCTEMbI ANA ydeTa MOCTaBOK W XpPaHeHWUs KOMMNEKTYLWMUX npeanpusatns no
NPOW3BOACTBY.

Pa3paboTka nporpammHoro obecnevyeHus ana pernctpaumu, y4éta u Bbinycka KOMAOHEHT NPOorpamMMHbIX MPOAYKTOB.

MHdpopmaLmoHHasa cuctema aBToMaTm3aumum npouecca CHATUSE hakTUYeCKMX OCTaTKoB NPOAYKLMM B pecTopaHHOM Bu3Hece.

AsTOoMaTtusaumsa pabotbl cknaga Ha nnatdgopme 1C: MNpegnpuaTue.

PaspaboTka nporpaMMHoOro cepsuca no paborte ¢ NMUEBbLIM CHETOM KITMEHTOB.

PaspaboTka CTpyKTypbl MpOTOTUMA MPOrpaMMHOrO MOAYNSA MHTErpaumyM CUCTEMbI 3MEKTPOHHOro A0oKymMeHToobopoTa € MHEMOPMaLMOHHON
CMCTEMOW ynpaBneHns MmaTepuanbHO-TEXHUYECKUMI pecypcamu NpeanpusaTuS.

Pa3paboTka n 060cHOBaHME CTPYKTYPbl CUCTEMbI NOAAEPXKKN NPUHSTUS PELLUEHNS PYKOBOAUTENS OTAENa MapKeTUHra NpeanpusTus.
CoBepLUEHCTBOBaHME NNAaHUPOBAHMSA 3arpy3ky NpoOM3BOACTBEHHOrO noapasfernieHns NpeanpusiTust Ha OCHOBE MPUMEHEHUst MHEPOPMaLMOHHBIX
TEXHOMOTNN.

CoBepLUEHCTBOBaHME NpoLecca NPUMEHEHUSI TONOCOBBLIX COOBLLEHUA N NOBBILEHUSA HA4EXHOCTM cucTeMbl call-ueHTpa obpaboTkM BXOAALWMX
Bbl30BOB.

PaspaboTka npoToTMna MoBMNBHOrO NPUNOXEHUS TOProBOro NpeacTaBmTens komnaHum Ha 6ase Android (Linux, Windows).

Co3sgaHne moayns npoeegeHust akTopHOro aHanusa npubbINM NPeanpUaTUS.

AHanuns adpeKTUBHOCTUN AeATENBHOCTU NPEAnpPUATUS.

PaspaboTka npoTtoTuna MobunbHOro KnneHTa MHOPMaLIMOHHON CNPaBOYHOW CUCTEMbBI KOMMaHUW.

Pa3paboTka npoToTrna MobMNbHOro NPUMOXEHUst ANA aBTOMAaTM3aUumM AUCNIETYEPCKOro NyHKTa.
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MpunoxeHune A




