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BBEJEHHUE

B Meromuueckux — yKazaHHMSAX ~— coAepXkKarcd ~— MaTepualibl, HEO0OXOIUMBbIE IS
CaMOCTOSITENILHON TOATOTOBKH CTYJCHTOB K BBINOJIHEHHIO JaOOpaTOpHbBIX paboT. B ommcanue
1ab0paToOpHbIX PabOT BKIIOYEHBI 1€db PabOThl, MOPAJOK €€ BBIIOJHEHHS, PACCMOTPEHbI
TEOPETUYECKHE BONPOCHI, CBA3AHHBIE C pealu3aldell IIOCTABJIECHHBIX 3a/Jay, IpHUBEJEHA
HeoOXoauMast TUTeparTypa.

Meronuueckue ykazaHus MOCBALIEHBI Kypcy «IIpOeKTHBI MEHEKMEHT». YIpaBIIsITh
JIOJBMHU  CIIOKHO. YTpPaBiATh JIOAbMU 3((EKTUBHO — HEUMOBEPHO ClokHO. I[loatomy
MBI H300pEeTaeM U CMEIIMBAEM Pa3Hble MPAKTUKHU, aITOPUTMbI U TEXHOJOTHH KOHTPOJISI, OLEHKU
pe3ynbTaTtoB TpyAa. llepexoaum oOT ycTapeBHIMX METOAMK K HOBBIM, CTapaeMcsl y4ecTb BCe
HIOAQHCHI M PUCKH, TPATUM BpeMsl U PeCypcChl Ha IUTAHUPOBAHHE BMECTO pabOThI IO HAKaTAHHOM.

W3 MHO€eCTBa METOJIOJIOTUN HY’KHA OJIHA ONTUMAaJIbHAs U HaCTPOEHHAs JIMYHO IOJ Hac
¥ Haml 1poekT. OJHO AeNO0 BBINOJHATH IAOJOHHBIE 33Ja4M CTPOTO IO CKPUIITAM W3 KHUTH,
Apyroe — MeToJoM MpoO u omMOOK BbIpaOaThIBaTh CBOM CIIELUATbHBIE WHCTPYMEHTHI JUIS
yueTa npuopuTeToB Komnanuu. [1o3TroMy npoekTHslii MeHepkMeHT (PM), To ecTh MeTom0I0TUs
yOpaBJieHUS KOMIIAaHUEH cC JeleHueM Bcel paboThl Ha MPOEKTHI, CTAHOBUTCS TMOMYJSPHBIM
BO BCEX OTpacIIsX.

MHorue KOMMaHMU TOJIBKO cefdac MepexolsaT OT Kilaccuueckoi (oTpaboTaHHAs, 4acTo
OIOpOKpaTHuecKasi  cXeMma) K IPOeKTHOM (Kakaas ~ 3ajada  OTAEIbHO,  JIeJerMpOBaHUE
OTBETCTBEHHOCTH) MOJIeH ynpaieHus. OOmMii MEHeKMEHT i NpeAIpUHUMATEIIs CBONUIICS
K TOMY, 4YTO €CTb pPYKOBOJWTENb MW HUCIOJHUTENb 3aJaud. JIMCUMIIIMHA B3aUMOJEHCTBUS
3aBHcesia 0T TOro, Kak mponucaHo B mabnone. [11a6non sxe OblT BOUT B pa3yMbl BCEX OJMHAKOBO
net atak 20-30 Hazaz. TosbKo ATOT MAGJIOH YK€ HEe IPUMEHHUTh K HOBBIM YCIOBUSIMU MHUPOBOTO
PBIHKA.

Hcropuyeckn Bce Ha4alloch € TOrO, YTO B EPUOJ NepecTpoiiku 90-X rogoB caMa JIOTUKa
BeleHUsT Ou3Heca Oblla HapylleHa HACTOJBKO, YTO MOMNBITKM IOCTPOUTH HOBYIO pabodyro
KOHIEMIMIO YIPaBJIEHUS B MUJUIEHUYM CO34aJIM TEPMHUH «KOMITaHUA-0JHOIHEBKa». KoHuenmmn
TaKMX KOMIIAHWH IMPOBEPSUIMNCH HA IMPOYHOCTh M TOJNIBKO OJHA M3 10 KoMmaHuil cyliecTBoBasa
O6ompumie  momyrona B 2000-x. IlapamnenbHO  OCTaBajJUCh MHOTOJIETHHE — TNPEANPUATHS,
KapAMHAJIBHO MEHAACH Ka)K/ble JIET 5 4TOObI BBDKUTH B IIEPUO]T IEPEMEH.

B 2010-x uH(opMaIoHHBIN B3pBIB UHTEPHETA CIENal JTOCTYIHOM BCIO Pa3pO3HEHHYIO
0a3y HapaOOTOK EBPONEHCKOrOo W aMepHKaHCKoro Ow3Heca. M3 TOHH TMOJIE3HOW W MYCOpPHOH
MH(POPMALIUU BPOJIE «YTO TaKOE yNpaBlIeHUE MPOEKTaMU U COBPEMEHHBIH MEHEIKMEHT», «KaK
pacnpenenarts  OO0S3aHHOCTH,  MPaBWIBHO  MpPEAyrajblBaThb U COKpallaThb  PHUCKU»
OpeANpUHUMATENN IO CUX TOp BBIOMPAIOT KPYNHUIBI 3HAHWHA, MNPUMEHHUMBIX HMEHHO
B UX KOMITaHUSX.

Ceituac MBI ClIeIUM B HOBOCTSIX KaK MPHUOBLIbHBIC KOPIOPALMHM PAcTyT M pacHalaloTcs
HAa TMOJpa3/ieeHUs], TOKYIAlTCs U MEPEKUBAIOT CTPYKTYpPHBIE CIUSHUSA. 3a KOKIbIM aKTOM
KYIUIM-TTPOJAKH OT/EJIa KPOETCS CII0KHAs CETh POEKTOB (TaKEThI, IPUIIOKEHHS, PACILIUPEHUS
Uis Opay3epoB), CBSI3aHHBIX MO pa3HbIM KputepusiM. Korma MeHsIOTCS KpUTEpUH, MEHseTCs
JIeNICHHEe MPOEKTOB Ha rpymnmbl. VIMEHHO M3MEHEHuE TPYNIUPOBKM U coolmiaroT Ham B CMU.
BHyTpu e koMIaHuu npoAoKaloT paboTaTh, a MPOEKThI BEAyTCs] HEIPEPHIBHO.

IT project management (PM)— »53To aucuuruiHa, 9TO OOBEAMHSET MPOLEAYPHI,
MIPUHIIMIIBI U TIOJIUTUKY BeJeHHs Ou3Heca. OHa pyKOBOJUT IPOEKTOM OT pa3pabOTKH KOHIIETILUN
710 3aBEPUICHMS IPOEKTA.

OO6mmit  (QyHKIIMOHATBHBIN) ¥ MPOEKTHBIA MEHEKMEHT OTIWYaeTCs TEeM, 4UTO
(GYHKIMOHATIBHBIN MEHEIKMEHT cTabuieH. Ero nenb: mojaaepkate U MPUYMHOXHUTH KauCTBO U
3¢ (PEeKTUBHOCT, TPOTrpaMMHOTO TIpOAyKTa. EcTh oTpaboTaHHbIi 11a0M0H, OH padoTaer
MOCTOSIHHO. [IpOEKTHBIN MEHEKMEHT U3MEHYMB. LlesIb MPOEKTHOIO MEHEKMEHTA: JOCTUTHYTh
pe3yibTaTa JIFo00oH 1eHOH, yuuThiBas, uto ecTh deadline.



[IpuunHoii mepexona oT o0IIEro MeHeKMEHTa K PM  wamie Jpyrux CTaHOBHUTCS
HAJeKHOCTb — BMECTO OTHOCHUTEIbHOM aOCTPakTHOW MEPCIEKTHBBI K MpeACcKa3yeMbIM
pe3yJsibTaTam.

Mexnynaponnas — Accouuanuss — Ynpasnenuss — [Ipoextamu  (IPMA)  mposena
UCCIIEIOBaHKE, I10 pe3yjbTaTaM KOTOPOTO HOBBIM IOAXOJA COKOHOMHUT BaMm okoio 20-30%
BpeMeHnu u 15-20% pecypcos.

Yem ormnmuarorcs Mupopmanmonnsie TexHomoruu ot apyrux orpacieit? Cyas mo UT-
dbopymaMm, 3aBHCHUMOCTBbIO MPOTPAMMHCTOB OT raJKETOB, JOPOroro Chlpa M BO3MOXHOCTH
noexatb Ha bamu. BupryanbHOCTBIO Bcell pabOTBl U €€ pe3ylbTaToB, HEBO3MOXKHOCTHIO
UCIIONIb30BAaHUsl IpPOrpaMMbl 0€3 dJIeKTpuYecTBa B ropoe. BaxkHocThio s Oyaymmx
MOKOJICHUH BCEX HAyYHBIX JOCTHKEHHH, YTO BO3MOXKHBI TOJIBKO OJiarogapsi KOMIbIOTEPHBIM
MHHOBAIIHSIM.

B crpoutenbcTBe pe3ynbTarT CTaTHUYHBIN, B MPOIYKTOBOW HMHIYCTPUM — HCUYEPIIAEMBIH,
a MporpamMmbl U BUPTyaJIbHBIH MUP — OECKOHEUHBIN AUHAMUYHBIA pecypc, 3aBUCALINI TOJIBKO
OT HaJIMUUsl MHCTpyMEHTa jaocTyna (rajpkera u cet). IloaTomy pa3paboTka KOMITBIOTEPHBIX
TEXHOJIOTHI 00s13aHa ObITH MPOYMaHHON U MPaBUILHONW W3HAYAJIBHO.

Vnpasinenne MT-npoekramu BKJIIOYaeT B cedsl KypUPYIOLIME 3aJadyd 110 YCTaHOBKE
000pyIOBaHUsI W MOJICPHU3AIMN CETH, pa3pabdO0TKe MPOTPAMMHOIO OOECTEUCHHUs, CO3JaHHUI0
BUPTYaJbHOU Cpeibl M OOJaUHBIM BBIUMCIICHHUSM, CUCTEMaM YIPaBICHHUS TaHHBIMH U OM3HEC-
aHaJMTUKE, BHeApeHue Apyrux UT-ycmyr.

B IT npoeKkTHBIN MEHEAKMEHT MOKET MJITH 110 TPEM KU3HEHHBIM LIMKJIaM IIPOEKTA!

1. [Ipornosupyemsbiii, oHxe waterfall. Tpaguumonuslii  mogxon, gaxe B 2010-x
IIPUMEHSETCS Ha TOPSAAOK yalle Apyrux. [losTanHblil IMHENHBINA alIrOPUTM.

2. Urepaunonnsiii. COBpeMEHHBIM MMOAXO0Jl, B KOTOPOM pacHiupeHue (pyHKIHOHaIa
pa3pabaTblBa€MOro IMPOrPaMMHOIO OOECIEYEeHUsI C KaXKJbIM HOBBIM BBIIIYCKOM B paMKax
ITPOEKTA.

3. AnantuHsblid. Agile, Scrum u npyrue metozsl. Llean koMnaHuu U cTpaTterus pa3BUTHs
MOXET MEHATBHCS HE3aBUCUMO OT NIEPBOHAYAIBHOIO IJIAHA.

1. EJIb U 3AJJAYX U3YYEHUA JUCHUTIJIMHBI

[lenbto ocBOeHHUsI NUCHUIUIMHBI «IIpOEKTHBIH MEHEIKMEHT» sBIeTCs (OpMHUpPOBAHUE
Habopa npodeccHoHaIbHBIX KOMIETEHIMH OakanaBpa 1mo HampasieHuto noaroroBku 09.03.02
«MHpopMallMOHHBIE CHCTEMBl M TEXHOJIOTUW» JI pEelIeHHUs MNPUKIAJAHBIX 3a7ad B paMKax
HarnpasieHHocTH (npoduis) «THpopMallMOHHbBIE CUCTEMBI U TEXHOJIOTHI.

3amaul OCBOEHUS IUCHMIUIMHBL: H3yYE€HHE METOJOJIOTUU IMPOEKTHOTO MEHEIKMEHTA,
II0JIy4YE€HUE HABBIKOB IPUMEHEHHUS IPOEKTHOTO MEHEIPKMEHTA.

2. OBOPYJIOBAHUE U MATEPHUAJIBI

IIporpammusie cpenctBa: IBM Rational Rose modeler (6ecmatio mo mporpamme IBM
Academic Initiative), Microsoft Office - Ne61541869, Microsoft Windows 7 [Ipodeccuonanpaas
- Ne61541869, GIT 2.12.0. 1C: Ilpennpusarue 8. Kommiekt a1 00yueHHs B BBICHIMX U CPEIHUX
yueOHBIX 3aBefeHusX (per. Homep 9334708), Embarcadero rad studio - I'/x 445/01 ot 30 urons
2010 r., IBM Rational Rose modeler (6ecmatno no nporpamMe IBM Academic Initiative),
Microsoft Office - Ne61541869, Microsoft Windows 7 Ilpodeccumonanbnas - Ne61541869,
Visual Studio IDE — AzureDev ID: a6¢2b0d7-162e-479f-8a58-384701133665, Microsoft Visual
Basic — AzureDev ID: a6¢2b0d7-162e-4791-8a58-384701133665, Microsoft SQL Server —
AzureDev ID: a6¢2b0d7-162e-479f-8a58-384701133665, Oracle VM VirtualBox (6ecriaTHbIit).

AnmapaTHbIE CPEICTBa: TEPCOHANBHBIH KOMITBIOTEP CO CIEeNUAM3UPOBAHHBIM
IpOorpaMMHBIM oOecriedeHneM. YueOHbI Kiacc Uit jabopaTtopHbIx pabot. IlepcoHanbHBIN
kommproTep (12 mT.) B cbope B cocrae AM3 X2 250/4096MB/500Gb/DVDRW/450W,
Monutop ot  kommeiorepa (1 mr.) B cbope B coctaBe Intel Pentium



£620/2gb/500gb/dvdRW/hd5550 (crour na komme 12102), Dxpan ScreenMedia Goldview
244*183 MW 4/3 (1 mr.), [Ipoektop NEC NP405 (1 mr.)

3. YKA3ZAHUA 110 TEXHUKE BE3OITACHOCTH

[lepen w©ayamoMm pabOTHI cleayeT YOEOUTHCS B HWCHPABHOCTH DIIEKTPOTPOBOIKH,
BBIKJIOYATEJIeH, IITENCeNbHBIX PO3ETOK, NMPH MOMOIIM KOTOPBIX 000pYy/IOBaHHE BKIIOYACTCS B
CEeTh, HAIMYUH 3a3eMJICHUSI KOMITBIOTEPA, €T0 pabOTOCITOCOOHOCTH.

Jis CHMKEHUS WM TpeJOTBpAIlleHHs BIMSHUS OINACHBIX M BpeIHBIX (DakTOpoB
HEOOXOMMO COONIONIaTh CAaHWTApHBIC MpaBHJIa W HOPMBI, THTHCHHYCCKHE TpPeOOBaHUS K
MIEPCOHAIBHBIM 3JIEKTPOHHO-BBIUUCIUTEFHBIM MAITHHAM.

Bo wu30exaHne TOBpPEXKICHHUS W30JSIMA TPOBOJOB M BO3HUKHOBEHHS KOPOTKHX
3aMBIKaHU{ HE pa3pelaeTcs: BellaTh 4TO-TH00 Ha MPOBOA, 3aKpaIllMBaTh M OCIUTH IIHYPHl U
MPOBOJIA, 3aKJIA/IbIBAaTh MPOBOJA W IHYPHI 3a Ta30BBIE M BOJONPOBOIHBIC TPyOBI, 3a OaTapew
OTOINHUTENILHOW CHUCTEMBbI, BBLIEPTUMBATh IUTENCENbHYI0 BWIKY W3 PO3ETKU 3a IIHYp, YCHIIHE
TOJDKHO OBITH MPHIIOKEHO K KOPITYCY BHIIKH.

JUIs MCKITIOUEHUS] OPayKEeHHsI AIIEKTPUYECKUM TOKOM 3alpellaeTcs: 4acTo BKIOYATh U
BBIKJTIOYATh KOMITEIOTEp 0€3 HeoOXOAMMOCTH, MPUKACaThCsl K AKPaHy M K THUTLHOH CTOpPOHE
OJIOKOB KOMIIbIOTEpa, PabOTaTh HA CPEACTBAX BBIUMCIUTENBHOW TEXHUKH M mepudepuitHoM
00OpYIOBaHUM MOKPBIMH pyKaMHu, paboTaTh Ha CpPEICTBAaX BBIYHACIHUTEIEHOW TEXHUKU H
nepudepuitHoM 000pYJIOBaHWHU, HMMEIOUIMX HAPYLIEHUs IEJIOCTHOCTH KOpIyca, HapyIICHUsS
W30JISIIUM  TIPOBOJIOB, HEUCTIPAaBHYIO WHAMKAIMIO BKIIOYCHUS THTaHUS, C TpU3HAKaMU
AJIEKTPUYECKOTO HANpPSIKEHUsI Ha KOPIyCe, KJIACThb Ha CPEJCTBA BBIYMCIUTENLHOW TEXHUKU U
nepudepuitHoM 060pyJOBaHUU TOCTOPOHHHUE MPEAMETHI.

3ampeniaercss  1OJ  HANpsDKEHHMEM — OYMINATh  OT  TBUIM W 3arps3HEHHA
AIEKTPOOOOPYTOBAHHE.

Bo  wusbexanue  mOpakeHHs ~ DJICKTPUYECKMM  TOKOM, IpH  TOJIBb30BaHUM
ANIEKTpONpUOOpaMH HEJb3s KacaTbCsi OJHOBPEMEHHO KaKUX-TMOO TpyOONpoBOAOB, Oartapeii
OTOIIJICHUSI, METAINTNYECKUX KOHCTPYKIIUH, COeIMHEHHBIX C 3eMJICH.

[Tocne oxonuyanus pabOTHI HEOOXOIMMO OOECTOYUTH BCE CPEICTBA BBIYMCIHTEIBHOM
TEXHUKH U mepudepuiinoe obopyroBaHue. B ciydae HempepbIBHOrO ydeOHOro mporiecca
HE00X0IUMO OCTaBUTh BKIIOUEHHBIMH TOJIBKO HE00X0IMMOE 000pyJ0BaHHE.

4. COOEP)KAHUE ITPAKTUYECKHUX PABOT

IIpakTuyeckas padora 1. KonuentyaabHblie 1 ”HGOPMALMOHHbIE MOJEIH
HHHOBALMOHHBIX NIPOEKTOB

Ilean pa6oThI: MpOaHATHU3UPOBATH METOJBI W CPEACTBA MPOECKTHOW ICATEIBHOCTH B
cdepe IT.

OcHoBBI TEOPUH

[Ipobnembl, KOTOpBIE NPUXOAWUTCS peIIaTh CIEUUATUCTaM B IMpoliecce CO3JIaHMs
MPOrpaMMHOr0 obecreyeHusi, O4eHb CcloXHbl. [Ilpupoma »TUX npobieM He Bcerjga scHa,
0coOeHHO ecnu pas3pabaTbiBaeMasi NMporpaMMHas CHUCTeMa HMHHOBallMOHHas. B wacTHocTH,
TPYZHO YETKO OIKCAaTh Te€ JACHCTBUA, KOTOpBIE JOJDKHA BBINONHATH cuctema. OnucaHue
(YHKIIMOHAJIBHBIX BO3MOXXHOCTEH M OrpaHHUYEHHM, HAKJIaJbIBa€MbIX Ha CHCTEMY, Ha3bIBACTCA
TpeOOBaHUSMU K ATOM CHUCTEMeE, a caM Ipolecc (popMHUpOBaHUs, aHAIIN3A, IOKYMEHTUPOBAHUS U
MPOBEPKH ATUX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH M OTpaHUYCHUI — pa3paboTKON TpeOOBaHHIA.

TpeboBanus Mopa3eNsArOTCs HAa MOJIb30BATENbCKHE M cUCTeMHBbIE. [losb30BaTenbckue
TpeOOBaHUS — 3TO ONHCAaHME HAa ECTECTBEHHOM s3bIKe (IUIIOC TOSICHSIONIUE IHarpaMMbl)
GyHKIUH, BBIMOJHAEMBIX CHUCTEMOW, W OTrpaHMYEHHM, HakiaJbiBaeMbIXx Ha He€. CucTeMHbIe
TpeOOBaHUS — ITO OMHMCAaHUE OCOOCHHOCTEH CHUCTEMBI (APXUTEKTypa CHUCTEMBI, TPeOOBaHUS K



napamerpaM oO0OpYJIOBaHHS U T..1.), HEOOXOTUMBIX A7l dPPEKTUBHON peann3anuu TpeOOBaHHIA
MOJIb30BATENS.

Pazpabotka TpeGOBaHUI — 3TO MPOILECC, BKIIOYAIOMIMNA MEpPONpPHUATHS, HEOOXOIUMbIE
JUIS  CO3JAaHMSI U YTBEPXKACHUA JOKYMEHTa, COJAEpXkallero CrenupuKalnuio CHCTEMHBIX
TpeGoBaHuil. Pa3nuuaroT yeTslpe OCHOBHBIX 3Tara mpoiiecca pa3paboTku TpeOOBaHUIL:

- aHaJIN3 TEXHUYECKOU OCYIIECTBUMOCTH CO3/1aHUSI CUCTEMBI,

- (popmupoBanme u aHaaM3 TPeOOBAHUH,

- crieuuuIpoBaHye TpeOOBaHUM U CO3aHNE COOTBETCTBYIOIIECH JOKYMEHTAIUH,

- aTTecTalys dTUX TPeOOBAHHA.

Ha pucyske 1.1 noxa3aHsl B3aUMOCBA3M MEXAy OTUMHU IJTallaMd M Pe3yJIbTaThl,
COIIPOBOKAAONINE KaXKABIH dTal Mmporecca pa3paboTKH CUCTEMHBIX TPEOOBaHUH.

Ho mnockonbky B mporecce pa3pabOTKH CHUCTEMBl B CHIY pa3HOOOPA3HBIX HPUYUH
TpeOOBaHUS MOTYT MEHATHCS, YIpaBlieHHEe TpeOOBaHUAMHU, T.€. TPOLECC YMpaBICHUSL
W3MEHEHUSIMA  CHUCTEMHBIX TpeOOBaHHWM, SBISETCS HEOOXOAMMOW COCTaBHOM  YacCThIO
JeSITeIbHOCTH IO UX pa3paboTKe.

®opMUpPOBaHHMeE U aHAJIN3 TPeOOBAHUI
CrnemyromuM 3TammoM Tpolecca pa3paboTku TpeOoBaHUM SBISETCS (POPMUPOBAHUE
(ompesenieHne) U aHaIU3 TPEOOBAHMIA.
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Pucynox 1.1 - Tlpornecc pazpaboTku TpeboBaHuM

O06o0uenHas Mozenb mporecca (GpopMupoBaHus U aHanu3a TpeOOBAHUM IMOKa3aHa Ha
pucynke 1.2. Kaxngas opraHuzanusi HCHONb3yeT COOCTBEHHBI BapHaHT 3TOM MOJEIH,
3aBUCAIIMN OT “MeCTHBIX (AKTOPOB”: OmbITa pabOThl KOJUIEKTHBAa pPa3pabOTUMKOB, THIA
pa3pabaTeIBa€MO CUCTEMBI, UCIIOJIb3YEMbIX CTAaHAApPTOB U T.J.
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Pucynok 1.2 - Tlporecc popmupoBanus u aHaIu3a TpeOOBAHUN

[Tpouecc popmupoBanus U aHanu3a TpeOOBAHUIM MPOXOIUT Yepe3 Psill ITATOB.

1. AHanu3 npeaMeTHON OONacTH. AHAIMTHKHM JTOJHKHBI M3YYHUTh TPEAMETHYIO 00JacTh,
rzie OyJeT 9KCILTyaTUpPOBaThCs CUCTEMA.

2. Coop TpeboBaHMil. DTO TpoIecC B3aUMOJCHCTBUS C JHLAMH, (OPMHUPYIOIIUMH
TpeboBaHus. Bo BpeMs 3Toro mporecca npo1oinKaeTesl aHaiau3 IpeaMeTHONH 00IacTu.

3. Kimaccudukamms tpeboBanuii. Ha stom stame OechopmenHblii Habop TpeboBaHMIA
npeoOpasyeTcs B JIOTUYECKU CBS3aHHBIE TPYIIBI TPEOOBaHUIA.

4. Paspemienne npotuBopeunii. be3 comHeHus, TpeOoBaHMS MHOTOYMCIEHHBIX JIMIL,
3aHATBIX B Mpolecce GopMUpOBaHUs TpeOoBaHMiA, OyqyT mpoTUBOpedyHBHIMU. Ha sToM sTame
OTIPEAEIISAIOTCS U pa3pelIatoTcsl IPOTUBOPEUHNS Pa3IMYHOrO poJia.

5. Haznauenne npuoputeToB. B mo6om Habope TpeOoBaHMI OJHHM M3 HUX OymyT Ooiee
Ba)XHBI, YeM Jpyrue. Ha 3Tom sTame COBMECTHO C JUIAaMH, (GOPMHUPYIOIIUMH TpeOOBaHUS,
OTIpe/IeTISIOTCS. Hanboiee BayKHbIE TPEOOBAHMS.

6. [IpoBepka  TpeOoBamwmii. Ha  3TOM  3Tame  ompenensercs WX  IOJHOTA,
MOCIIE0BATEIHHOCTh M HEIPOTUBOPEUUBOCTb.

[Ipomecc hopmupoBanusi 1 aHaTM3a TPEOOBAHUN ITUKIMYCCKHA, ¢ OOpATHOW CBSI3BIO OT
OJTHOTO 3Tamna K Jpyromy. Llukn HauMHaeTcs ¢ aHaiIM3a MPEeIMETHON 00JacTH U 3aKaHYUBAETCS
nmpoBepkoil TpeOoBanmii. [loHmMmanWe TpeOOBaHUI TPEeIMETHOW OOJNACTH YBEITUYHUBACTCS B
Ka)KJIOM IIUKJIE mporiecca GopMupoBaHus TpeOOBaHUM.

PaccmoTpuM TpM OCHOBHBIX TMOAX0/Aa K (OPMHPOBAHUIO TpeOOBAHMI: METO,
OCHOBAHHBIN HA MHOYKECTBE OMOPHBIX TOYEK 3PEHUs, CLICHAPUH U STHOrpapuuecKuit METO/I.

OnopHbIe TOYKH 3PEeHUSA

[Tonxon ¢ UCHOMB30BAaHUEM PA3NIMYHBIX OMOPHBIX TOUEK 3pEHUS K pa3paboTke Tpeboa-
HUH MPU3HAET pa3INYHbIC (OMOPHBIC) TOYKU 3PCHUS Ha MPOOJIEMY M UCTIOIL3YEeT UX B Ka4eCTBE
OCHOBBI TMOCTPOCHUS W OpraHM3alMM Kak mporecca (GopMuUpoBaHHS TpeOOBaHMil, Tak U He-
MOCPEACTBEHHO CaMHX TPEOOBAHHMIA.

Pasznuunbie METOBI MpeUIaratoT pa3Hble TPAKTOBKHU BhIpaykeHuUs "Touka 3peHus". Touku
3pEHUS MOYKHO TPAKTOBATH CIICIYIOIINM 00pazoMm.

1. Kak uctoynuk wuH(pOpMalKMd O CUCTEMHBIX JaHHBIX. B 3TOM ciydae Ha OCHOBE
OTIOPHBIX TOYEK 3PEHHsSI CTPOUTCS MOJICNb CO3/IaHUS W HCIIOJIb30BAHUS JTAaHHBIX B CHUCTeMe. B
nporuecce GopMUpoBaHusl TpeOOBaHMI OTOUPAIOTCS BCE TaKMe TOYKH 3peHHs ( M Ha UX OCHOBE
OTIPENICTISIOTCS JAaHHBIE), KOTOPhIe OyAyT CO3/IaHbl MU UCIIOJIh30BAHBI MPH padOTE CUCTEMBI, a
Tak)Ke CrocoObl 00pabOTKH ITUX JTAHHBIX.

2. Kak ctpykTypa npeactaBieHuil. B 3ToMm ciydae TOUKH 3peHHUs pacCMaTPUBAIOTCS Kak
ocobasi yacThb MOJENW CHUCTeMbl. Hampumep, Ha OCHOBE pa3IMYHBIX TOYEK 3PEHUS MOTYT
pa3zpabaThIBaThCSt MOJACIHU ""CYIIHOCTh-CBS3B'", MOJIEJIM KOHEUHOTO aBTOMATa U T.J.



3. Kak mosyyaTenu CHUCTEMHBIX CEpPBHCOB. B 3TOM ciyyae TOYKHM 3peHHs SIBISIOTCA
BHEUIHUMH (OTHOCUTEIBHO CHUCTEMbI) MOJy4yaTeNs MU CHUCTEMHBIX CEpBUCOB. TOYKM 3peHus
MIOMOTAIOT ONPEICTUTh JaHHbIe, HEOOXOJUMBIEC JUIS BBIMOJIHEHHUSI CUCTEMHBIX CEPBHUCOB MM UX
yIpaBleHUs.

Haubonee 3¢h(hekTHBHBIM MOAXO0/IOM K aHAJIM3y TaKUX CHCTEM SIBIISCTCS MCIOJIb30BaHUE
BHEUIHUX  OMOPHBIX TOYeK 3peHus. Ha ocHoBe »93TOro moaxoda  paspaboTaH
metoa VORD (Viewpoint-Oriented Requirements Definition — omnpenenenue tpeGoBaHuii Ha
OCHOBE TO4YEK 3peHus) mia (opmupoBaHuss W aHanm3a TpeOoBaHWi. (OCHOBHBIC OTarmbl
Meroaa VORD noka3zanbl Ha pucyHke 1.3.

1. Unentuduxamuss  ToOueKk  3peHMs, TMOJIY4alOUIMX  CHUCTEMHBIE  CEpBUCHI, U
UJACHTU(HKAIMS CEPBUCOB, COOTBETCTBYIOIINX KaXKIOH TOUKE 3pCHHUS.

2. CTpyKTypHpOBaHUE TOYEK 3pEHHS] — CO3JaHHME HEpPapXHUM CIPYyNIUPOBAHHBIX TOYEK
3peHus. OOIIeCHCTEMHbBIE CEpBUCH MPEJOCTABIIAIOTCS 00Jee BBHICOKUM YPOBHSM HEPApXUU U
HACJIETYIOTCSI TOUKaMH 3PEHUS HUBILIETO YPOBHSI.

3. JIOKyMEHTHpOBaHUE OIOPHBIX TOYEK 3pEHMs, KOTOPOE 3aKIIOYAeTCsI B TOYHOM
OTTMCAaHWU UICHTH(PHUIIMPOBAHHBIX TOYCK 3PECHUS M CEPBHCOB.

4. OToOpakeHne CUCTEMbl TOUEK 3pEHHs, KOTOpast MOKa3bIBA€T CUCTEMHBIE OOBEKTHI, OIl-
peneneHHble Ha OCHOBE MH(OPMAIIMY, 3aKJIFOUEHHON B OMIOPHBIX TOYKAaX 3pEHUSI.

Orofipamensa
CHETEME TOYSK :LDE'M“

DOCYMEHTHPOBAHWEY,
TOHEE IDEHHA y.

Pucynok 1.3 - Meton VORD

[Ipumep. Paccmorpum ucnonpzoBanue Merona VORD Ha mepBbIX Tpex LIarax aHaiausa
TpeOOBaHMI 1T CHCTEMBI CUCTEMBI TTOICPKKH 3aKa3a U ydyeTa TOBapoB B OakallelHOH jJaBke. B
OakaseifHo J1aBKe Al KaKAO0ro ToBapa (PUKCHUPYETCs MECTO XpaHEHHUs (OIpeieieHHas! MMoJKa),
KOJIMYECTBO TOBapa U ero mocraBimuk. CUcTeMa MOJAEPKKU 3aKa3a M ydera TOBapoOB JIOJDKHA
obecrieunBath J00aBiIeHWE HWHPOPMALMU O HOBOM TOBape, HW3MEHEHHWE WM YJalieHHe
nHpopmanmu 00 HMMEIONMEMCs TOBape, XpaHEeHHE (I00aBieHHE, W3MEHEHHE W YJaJCHUE)
nH(pOpMAIIMK O TMOCTABIIMKAX, BKIIOYANOIICH B ceOs HasBaHwe (QpupMmbl, ee anpec u TenedoH.
[Tpu moMoIIM CUCTEMBI COCTABIIAIOTCS 3aKa3bl MocTaBLIMKaM. Kaxkplil 3aKka3 MOXKET cofepkKaTh
HECKOJIBKO MO3ULUH, B KaKJI0M MMO3ULIMHU YKa3bIBalOTCSl HAMMEHOBAHUE TOBAPA U €r0 KOJIMYECTBO
B 3aKkase. CucreMa 1o TpeGoBaHMIO MOJIB30BaTENsS (OPMUPYET U BbIIAET HA MEYaTh CIEAYIOUIYIO
CIPaBOYHYIO HHPOPMALIUIO:

- CIIUCOK BCEX TOBAPOB;

- CIIMCOK TOBapOB, UMEIOIINXCS B HATTUYHH;

- CIIMUCOK TOBApPOB, KOJMYECTBO KOTOPHIX HEOOXOAUMO MOIOJIHUTH;

- CIIMCOK TOBAapOB, MOCTABISEMbIX JAHHBIM TOCTABIIIMKOM.

[lepBpiM marom B (opmupoBaHHM TpeOOBaHMM SBISETCS HACHTU(DUKALMS OMOPHBIX
TouYek 3peHus. Bo Bcex meTonax (opmupoBanus TpeOOBaHUI, OCHOBAHHBIX Ha HCIIOIH30BAHUH
TOYEK 3peHus, HayalbHas HUICHTHU(QHUKAIUS SBJIseTcs Haubojee TpyaHOW 3anadeir. OauH U3
MOJIXOJIOB K MICHTHU(PHUKAIMU TOYCK 3PEHUS — METOJ] "'MO3roBO# artaku', KOoraa OMpeestoTCs
MOTEHUUAIbHbIE CHCTEMHBIE CEPBHUCHI W OpraHU3allid, B3aUMOJEHCTBYIOIIME C CHCTEMOM.
Opranu3yercs BcTpeda JIMI, Y4YacTBYWOIIUX B (opmupoBaHuM TpeOOBaHUI, KOTOpHIC
MpeaaraloT CBOM TOYKH 3PEHUSA. OTHU TOYKU 3pEHUS MPEICTABIAIOTCS B BHJIE AMATPAMMBI,
COCTOSIIIIEN W3 psiia KPYTOBBIX 00JacTei, 0TOOpakaloMX BO3MOXKHbBIE TOUKU 3peHHs (puc. 4).
Bo Bpems "Mo3roBo#i ataku" HE0OX0IUMO UIESHTH(UIIMPOBATH TOTCHIIMATLHBIE ONOPHBIE TOUKH
3peHUsi, CHCTEMHBIC CEpPBHCHI, BXOIHBIE JaHHBIE, HEPYHKIHMOHAIbHBIE TpeOOBaHMUS,
YOPAaBIISAIONIUE COOBITUS U UCKITIOUUTEIbHBIE CUTYAIUH.



Crenyromeil cramueil mpormecca (opMupoBaHus TpeOoBaHM OyneT WACHTUPHUKAIMS
OMOPHBIX TOYEK 3peHus (Ha pucyHKe 1.4 TokazaHbl B BHJIE TEMHBIX KPYroBBIX OOiacTteld) u
cepBUCOB (TIOKa3aHbl B BHJE 3aT€HEHHbIX oOnacteif). CepBHCHI JOJDKHBI COOTBETCTBOBATH
ONOPHBIM TOYKaM 3peHHs. Ho MoryT OBITh CEpBHCBHI, KOTOpBIE HE TIOCTaBJICHBI MM B
COOTBETCTBHE. DTO 03HAUYAET, YTO HA HAYaJIbHOM 3Tare "MO3roBOi aTaku" HEKOTOpbIE OMOPHbIE
TOYKH 3pEHUS HE ObUTA UAECHTU(UIIUPOBAHEI.
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Pucynok 1.4 - Jlnarpamma uaeHTUGUKAITIN TOYEK 3PCHUS

1.1

ITIOKa3aHO

pacrpeeneHue

CEpBHCOB

1A

HEKOTOPBIX

uAeHTU(UIIMPOBAaHHBIX HAa pUCYHKe 1.4 Touek 3peHus. OIUMH U TOT KE CEPBUC MOXKET OBITH
COOTHECEH C HECKOJbKHUMH TOYKAMH 3PCHHUSI.
Ta6ymmma 1.1 - CepBHCHI, COOTHECEHHBIE C TOUKAMH 3PEHUS

KJIMEHT NMOKynareJ | HOCTOSIHH | TOBap NMOCTABIIM | MpoaaBel | AAMMHUCT
b bIi K partop
noKynareJ
b
[Ipoepka | 3anecenue | [lomyuenue | [Ipuem 3anecenue | [Ipomaxa Hoctyn k
HaJIu4us B CIIMCOK CKUJKU TOBapa B 6azy TOBapa 6aze
TOBapa KJIMEHTOB JTAHHBIX JAHHBIX
ITokynka [lonyuenue | 3aneceHue ITeuaTs IIpoBepka
TOBapa uHpopmal | B 6azy 4yeKa CTaTHUCTUKH
uu JTAHHBIX
[Tonmyuenue Ha3znauenn Hoctyn ITepeomnpen
YyeKa € LICHBI KaTajory eJICHHE
LIEHBI
3aka3 [Iepeonpen [Ipoeepka | Odopmiuen
TOBapa eJIeHne HaJIM4us ue 3aKasza
LIEHBI TOBapa
3aHeceHue «IToxynaem Odopwmren | Ileuats
HOKYTIaTelN Bl WIN ue 3aKasza 3aKasza
S U CYyMMBI «HETIOKyTa MOKYTIaTeN
IIOKYTIKH B €MBII» 10
6azy TOBap
JAHHBIX




Wndopmanus, u3BI€UCHHAs U3 TOYEK 3PEHUS, UCHOJB3YETCS AJS 3aloJHEHUs (Gpopm
1a0JIOHOB TOYEK 3pEHHsS W OpraHM3allMd TOYEK 3pPEHHUs B HMEpapXUi0 HacleOBaHUA. ITO
MO3BOJISIET YBUAETH OOIIME TOUKH 3PEHUS U MOBTOPHO MCHOJIBb30BaTh HH(POPMAIIHIO B HEPAPXUU
HacsenoBaHus. CepBHCHI, JaHHBIE U YIIpaBIIsIoNIas HHGOpMaIKs HACIEyIOTCS TTOJMHOKECTBOM
Touek 3peHus. Ha pucynke 1.5 mnokaszaHa yacTb HEpapXMM TOYEK 3pEHUS ISl CHUCTEMBI
HOJICP>KKH 3aKa3a U yueTa TOBapOB.

Bee Tounn 2peHma

NOCTABIWK COTPYAHHKA ‘ HAMEHTbI ‘ ToBap
KOHCYABTAHT 3AMUHKUCTPATO noKynaTens MocToRHHBIN

noxynaTen

Pucynoxk 1.5 - Uepapxus Touek 3peHus

IlocTanoBka 3a1a4M K NpaKTH4YeCcKoil padore 1

1. U3yunTh npeanaraeMblii TEOPETUUECKUN MaTepHaIL.

2. IlocTpouTh OMOpPHBIE TOYKU 3peHHs Ha ocHOBaHMU MeTona VORD mist opmupoBanus
u aHanuza TpeOoBaHMil. Pe3ynbTaromM [OMKHBI SBUTHCS JBE JUarpaMMmbl: Juarpamma
UACHTU(QHUKAIIMY TOYEK 3PEHUS U JruarpaMMa HepapXxuu TOUEK 3peHHs.

3. CoctaBuTh MH(POPMAIMOHHYIO MOJENIb OyIylield CHUCTEMBI, BKIIOYAIOIIYI0 B ceOs
OINMCaHWE OCHOBHBIX OOBEKTOB CHCTEMBl M B3aMMOJCHCTBHS MeXxAy HuUMH. Ha ocHoBaHMU
MH(GOPMALIMOHHON MOJIENH, AUArpaMMbl UIEHTU(GUKALUN TOYEK 3PEHUS, TUarpaMMBbl HEpPapXHUH
TOYEK 3pEeHUsI CPOPMHUPOBATH TPEOOBAHMS MTOJIB30BATENS U CUCTEMHBIE TPEOOBAHMUS.

4. Ha oCHOBaHHMH ONHMCAHHS CUCTEMBI, HHHOPMAIIMOHHONW MOJIENH, MMOJIh30BATEIBCKUX H
CHCTEMHBIX TpeOoBaHUI pa3paboTtarh TexHuueckoe 3amanue (T3) Ha mTpoeKTHpoBaHUE
nnpopmarnmonHoit cucreMbl (IIpunoxkenue A). T3 MOMKHO comepkaTh OCHOBHBIE pPa3Jeibl,
onucanusie B 'OCT 34.602-89.

5. OopMuUTh OTUET 1O MPAKTHIECKOM padoTe. [IpencTaBUTh OTYET NI 3alTUTHI.

BapuaHThl HHAUBUAYAJIBbHBIX 32IaHUI
B cooTBercTBHM ¢ yKa3aHHOW TpEIMETHOW OO0JAacThi0 M KJacCoM pa3pabdaTbiBaeMoi

MH(POPMALIMOHHOM CUCTEMBI pa3paboTaTh TEXHUYECKOE 3a/1aHue Ha npoekTtupoBanue MC.

Ta6ymna 1.2 — IHauBuyaibHBIC 33 IaHUS

Ne IIpeameTHas 06acTh Knacc UC

1 Cxnan MRP

2 [Ipon3BOACTBEHHOE NPEAPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 ToproBoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B

7 CrpouTtenbHOe NpeAnpUsITHE NC yuera

8 Briciiee yuebHOe 3aBeieHUE N C ynpasnenus
9 WudpactpykTypa npeanpusTus CIIIP

10 | AnnapartHas ”HPAaCcTPYKTypa MpeanpHUsITHs OKCnepTHasi cucTemMa



http://unesco.kemsu.ru/study_work/method/po/UMK/lab_pract/lab02_b.html

Conepxanue oT4yeTa

[To BeIMoOnHEHHO#N paboTe cocTaBisgeTcss oT4eT. OTYET BBIMONHICTCS B AJICKTPOHHOM
Bujie. [1o BeIMONIHEHHOMY OTYETy MPOBOAMTCS 3alllUTa MPAKTUYECKON pabOTHI.

OTdyer 1O NpPaKTHUECKOH paboTe MOIKEH COCTOSTh U3 CIENYIOIIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAs 4acTh;

- OCHOBHasl d4acTh (ommcaHue palOThl): TEXHUYECKOE 3aJaHhe Ha TMPOEKTUPOBAHUE
UH(GOPMAIIMOHHON CUCTEMBI;

- 3aKJII0YEHHE (BBIBOIBI).

BBoaHas yacTh oT4yeTa I0JKHA BKIHOYATh TyHKTHI:

- YCJIOBHE 33]1a4H;

- IOPSJIOK BBITIOJIHEHHUSL.

- MpOrpaMMHO-aNMnapaTHbIe CPEJICTBA, UCIIOIb3yEMbIE MPU BHITIOIHEHUH PaOOTHI.

3ammra OT4eTa MO 3aKJII0YaeTcs B MPEABSBICHUM NPETNOJABATEN0 IMOTYYEHHBIX
pe3ynbTaToB B BHJE (haiiia M AEMOHCTpPALMU MOJyYEHHBIX HABBIKOB MPHU OTBETaX Ha BOIMPOCHI
IIpernoaaBaTess.

KoHTpo/ibHBIE BOPOCHI

. UTo Takoe *KU3HEHHbIN UKJI IPOTPaAaMMHOT0 POyKTa?
. [Jaiite onpenenenne moaenu xxku3HeHHoro nukia [10.
. [IpuBeauTe »Tamel pa3paboTKHU MPOTPAMMHOTO CPEJICTBA.
. Kakue stamer Bkmouaet B ceds mozaens XKL TIC cormacao I'OCT 19.102-77?
. Uro BKIIIOYAET B ceOst 3Tal MPEIPOSKTHOTO HCCIEA0BaHNUS?
. [lepeuncnure QyHKIIMOHAIBHBIE TPEOOBAHMSI K TPOTPAMMHOMY MPOIYKTY.
. [lepeuncnure sKCIUTyaTallMOHHBIE TPEOOBAHUS K TPOTPAMMHOMY MPOIYKTY.
. [lepeuncnure npaBuiia pa3pabOTKH TEXHUYECKOTO 3a/TaHHS.
. HazoBuTe OCHOBHBIE pa3enbl TEXHUUECKOTO 3aJaHusl.
10. B kakux OTHOIIEHUSAX HAXONATCS 3aKa3yMK M pa3pabOTUMK TpU BbIPAOOTKE
TpeOoBaHUl K IPOrpaMMHOMY CPEJCTBY?

O 0 1IN DN K W~

IIpakTHyeckas padora 2. OHTOJIOrHYeCKHE MOAe I MH(POPMAIIMOHHBIX CHCTEM

Hear paborel: [lpoaHanu3upoBaTh TEXHOJIOTUM YNPABICHUS JKU3HEHHBIM ILIMKIOM
MH(OPMALIMOHHBIX CUCTEM.

OcHoBBI TEOpUH

ATTecrauus TpeGOBaAHMI

ATTecranMs  JOJDKHA — MPOJEMOHCTPHPOBATh, UYTO  TPeOOBaHUS  JIEHCTBUTEIBHO
OTIPE/ICTISIOT Ty CUCTEMY, KOTOPYIO XOUYeT UMeTh 3akazuuk. [IpoBepka TpeOoBaHuUil BaxHa, Tak
Kak omMOKM B creludukanuu TpeOGOBaHUN MOTYT MPUBECTU K MEPEIETTKE CUCTEMbI U OOJIBIINUM
3aTparaM, ecii OyAayT OOHapy>KeHbI BO BpeMs Iporecca pa3pabOTKH CHUCTEMBl WU TOCIHE
BBEJICHUS €€ B KcIUTyaTanno. CTOMMOCTh BHECEHUS B CUCTEMY U3MEHEHUH, HEOOXOTUMBIX JIJIs
yCTpaHeHus: OHmMOOK B TpeOOBAHMAX, HAMHOTO BbIIIE, YE€M HCIpPABIEHUE OMIMOOK
NPOCKTHPOBAHUS WM KOJMpoBaHusA. [IpuumHa B TOM, YTO M3MEHEHHE TpeOOBaHUN OOBIYHO
BJIEUET 3a co00il 3HAUMTEIbHBIE U3MEHEHUSI B CHUCTEME, MOC/Ie BHECEHUSI KOTOPBIX OHA JIOJKHA
IIPOMTH IOBTOPHOE TECTUPOBAHUE.

Bo Bpems mporiecca aTTecTaliuu TOJKHBI ObITh BBHIIIOJHEHBI Pa3IMYHbIE TUIBI TPOBEPOK
TpeGoBaHUil.

1. [IpoBepka mpaBmiIbHOCTH TpeOoBaHMil. [lonb30BaTENF MOXKET CUMTATh, YTO CHUCTEMA
HeoOXonuMa Ui BBIIIOJHEHUS HEKOTOPBIX OIpeneseHHbIX (yHKIMiA. OJHAaKo HanbHeHIme
pa3MbIIUICHUS] U aHAJTU3 MOTYT MPUBECTU K HEOOXOIMMOCTH BBEJICHUS JTOTOTHUTEIbHBIX WU
HOBBIX (yHKuMA. CHCTeMBbl NpeAHA3HAUYEHBl Ui Pa3HBIX I0JIb30BaTeNel € pazIMYyHBIMU



NOTPEOHOCTSIMH, M TO3TOMY Habop TpeOoBaHU OyneT MNpencTaBlsATh COOO0H HEKOTOPBIN
KOMITPOMUCC MEXIy TpeOOBaHUSAMH MOJIb30BaTENIeH CUCTEMBI.

2. IlpoBepka Ha HempoTUBOpeuMBOCTh. Crienudukanus TpeOOBaHUI He JOJDKHA
colepkaTh TMPOTUBOPEUMiA. ITO O3HAYaeT, 4YTO B TpPeOOBAaHUAX HE JODKHO OBITh
IIPOTUBOpEYAIUX JPYr JpYry OrpaHMYEHUN WM Ppa3In4HbIX ONUCAHUM OJHOM M TOM ke
CUCTEMHOU (YHKIIUH.

3. IlpoBepka Ha noaHoTy. Cnenudukanus TpeOoOBaHUN J0JKHA COJEpkKaTh TPeOOBaHUS,
KOTOpBIE OMPEEIIAIOT BCE CUCTEMHbIE (DYHKIIUU U OTPAaHUYEHNS, HAaJlaraeMble Ha CUCTEMY.

4. IlpoBepka Ha BBINIOJHUMOCTb. Ha OCHOBE 3HaHMA CYIIECTBYIOIIMX TEXHOJIOTUN
TpeOOBaHUS JIOJKHBI OBITh MPOBEPEHBI HA BO3MOXKHOCTh UX PEAJHHOTO BBHIMOJIHEHMS. 31€Ch
TaKXe MPOBEPSIOTCS BO3MOXKHOCTH (PUHAHCUPOBAHUS U rpaduK pa3pabOTKH CUCTEMBI.

CymiecTByeT psii METOAOB aTTecTaluu TpeOOBaHUM, KOTOpPbIE MOXHO HCIIOIb30BaTh
COBMECTHO WJIM KaX/Iblil B OTAEIBHOCTH.

1. OG30p TpeboBanuii. TpeOGoBaHMS CHCTEMHO aHAM3UPYIOTCS PEIICH3CHTaMHU.

2. Ilporotunuposanue. Ha 3Tom 3Tamne NpoTOTUII CUCTEMBI IEMOHCTPUPYETCS KOHEYHBIM
MOJIb30BaTENSIM U 3aKka3uuky. OHM MOTYT SKCIIEPUMEHTHPOBATh C ATHUM HPOTOTUIIOM, YTOOBI
yOeaUTHCS, YTO OH OTBEYALT UX MOTPEOHOCTSIM.

3. 'enepanmsi TecToBBIX crieHapueB. B waeane TpeOoBaHWSA JOKHBI OBITH TaKWMH,
YTOOBI MX peaNn3alUI0 MOKHO OBLIO poTecTUpoBaTh. Eciiu TecThl /Ui TpeOoBaHuil pazpabaThl-
BalOTCA KaK 4YacTh IpoOIecca aTTeCTalluH, TO YacTO 3TO MO3BOJSET OOHApYKUTh MpPOOJIeMBbl B
cneuudukanuu. Ecnu Takue TecThl CI0XKHO WM HEBO3MOXHO pa3paboTaTh, TO OOBIYHO 3TO
03HauaeT, YTo TPeOOBAHUS TPYAHO BBINOJIHUTH U TIOITOMY HEOOXOAMMO UX MEPECMOTPETb.

4. ABTOMaTH3UPOBaHHBIN aHaJIN3 HenpoTuBopeunBocTu. Ecin TpeOoBaHUS
MPEJICTaBICHbl B BHJE CTPYKTYPHBIX WIH (GOPMalbHBIX CHUCTEMHBIX MOJEIeH, MOKHO
UCIIONB30BaTh HMHCTpyMeHTanbHble CASE-cpencTBa 111 MPOBEPKH  HEMPOTHUBOPEYUBOCTH
Mozeneil. [ aBToMaTU3UpOBaHHOW MPOBEPKU HEMPOTUBOPEUYMBOCTU HEOOXOAMMO MOCTPOUTH
0a3y maHHBIX TpeOOBaHMN W 3aTeM MPOBEPUTH Bce TpeOOBaHUS B JTOM 0asze JaHHBIX.
AnanuszaTtop TpeOOBaHUN TOTOBUT OTUET 000 BCEX OOHAPYKEHHBIX MPOTUBOPEUUSIX.

[Tonp30BaTenbCKHE U CUCTEMHBIE TPeOOBaHMUS

Ha ocHOBaHMM MOJTy4YEHHBIX MOJIEJIEH CTPOSTCS MOJIb30BaTEIbCKUE TPEeOOBaHUS, T.€. KaK
OBbUIO CKa3aHO B Hayajie OMMCAHKWE HA €CTECTBEHHOM S3bIKE (D)YHKIIMH, BBIITOJHAEMBIX CUCTEMOI,
Y OTPAaHWYECHUH, HAKJIAAbIBAEMBIX Ha HEE.

[Tonp30BaTenbckre TpeOOBAaHUS JIOJKHBI ONMCHIBATH BHEIIHEE MOBEICHHE CHCTEMBI,
OCHOBHBIE (DYHKIIMU U CEPBUCHI NMPEAOCTABISIEMbIE CUCTEMOH, €€ He(YHKIIMOHAIbHbBIE CBOICTBA.
Heo6xoauMo BBIIETUTH ONMOPHBIE TOUYKH 3pEHUSI U CTPYIIHUPOBATh TPEOOBAHUS B COOTBETCTBUHI
¢ HumH. [lonb3oBarensckue TpedoBaHUS MOXKHO OPOPMUTH KaK MPOCTHIM MEPEUUCICHUEM, TaK U
UCIIOJIb3YSl HOTALMIO BAPUAHTOB HUCIIOJIb30BaHUS.

Jlanee cocTaBisArOTCS CUCTEMHBIC TpeOoBaHus. OHU BKIIFOYAIOT B CEOS:

1. TpeGoBaHus K apXUTEKType cUcTeMbl. Harpumep, 4nciio U pa3MelieHue XpaHWIUIL |
CEpPBEPOB MPUIIOKEHHUM.

2. TpeboBanus k mapamerpaM oOopynoBaHus. Hampumep, yactoTa MpoOIECCOPOB
CEpBEPOB U KIUEHTOB, 00BbEM XpaHWUJIUIL, pa3Mep ONEepaTUBHONW U BHUIEO MaMSTH, MPOIYyCKHas
CIIOCOOHOCTB KaHaJIa U T.JI.

3. TpeboBanus k mnapamerpaMm cuctembl. Hampumep, BpeMsi OTKJIMKa Ha JIEHCTBUE
MOJIb30BaTeNsl, MaKCUMaJbHBIA pasMmep mepeaaBaeMoro Qaiina, MakCHMallbHasi CKOpPOCTh
nepeayu JaHHBIX, MAKCUMAaJIbHOE YUCIIO OJJHOBPEMEHHO pabOTarONIMX MOJb30BaTeNe! U T.1I.

4. TpeboBaHUs K IPOrpaMMHOMY HHTepeiicy.

5. TpeboBanmst K  CTpyKType  cucteMbl.  Hampumep,  MacmrabupyemocTs,
pacnpenenéHHOCTb, MOYJIBHOCTb, OTKPBITOCTb.

- MaclITabUpyeMOCTh — BO3MOXHOCTb PACIpOCTPAHEHHS CHUCTEMbI Ha O0OJbIIOe
KOJIMYECTBO MAIllMH, HE MPHUBOSAMIAS K MOTepe paboTocrnocoOHOCTH U 3((HEKTUBHOCTH, MPHU



3TOM CHOCOOHOCTh CHCTEMBI HapalliBaTh CBOK MOITHOCTh JOJDKHA OIPEACTSATHCS TOIBKO
MOIITHOCTHIO COOTBETCTBYIOMIETO allapaTHOTO 00ECIICUeHHS.

- pacmpeneNieHHOCTh - CHCTeMa JIOJDKHA TOJJICPKUBATh paclpefeNéHHOEe XpaHEHUE
JTAHHBIX.

- MOJYJBHOCTD - CHCT€Ma JIOJDKHA COCTOATH M3 OTACIBHBIX MOAYJICH, HHTETPUPOBAHHBIX
MEXTy COOOM.

- OTKPBITOCTh - HaNU4HUe OTKPBITBIX HHTEP(EHCcOB IsI BO3MOKHOM JOpPaOOTKH U
HHTErpaluy ¢ IpyTUMH CUCTEMaMHU.

6. TpeboBaHus MO B3aUMOJICHCTBUIO U MHTETpAIlUU C JPYrMMU cucTeMamu. Hampumep,
WCIIONIh30BaHUE OO0mIe 0a3bl JaHHBIX, BO3MOXKHOCThH IOJYYEHHUS JaHHBIX W3 0a3 JaHHBIX
OTpeeNEHHBIX CUCTEM U T.I.

Texnuueckoe 3aJjaHue

TexHudyeckoe 3agaHHe MPENCTaBIseT Co00Ml TOKYMEHT, B KOTOPOM C(HOPMYIUPOBAHBI
OCHOBHBIC 1I€JTH Pa3paboTKu, TPeOOBaHUS K MPOTPAMMHOMY TPOIYKTY, OMpPEACICHbI CPOKH H
ATanbl Pa3padOTKH U PeriiaMeHTUPOBAH MPOIIECC TPUEMO-CIATOYHBIX UCTIBITAaHUH. B pa3zpaboTke
TCXHUYCCKOI0 3adaHusd y‘-IaCTBYIOT KakK HpC}ICTaBI/ITeHI/I 3aKa3ynKka, TaK H HpelICTaBI/ITCJ'II/I
UCTIONHUTENs. B OCHOBE ATOro JOKyMEHTa JieKaT UCXOAHBIE TPeOOBaHMsS 3aKa3uMKa, aHAIW3
HCpCJIOBI)IX )IOCTI/I)KCHI/Iﬁ TCXHHUKH, pGSYJ'II)TaTBI BBITTIOJTHCHUA HaquO-I/ICCJIe)IOBaTeHBCKI/IX
paboT, MPEANPOCKTHBIX UCCIENOBAHUMN, HAYYHOTO IPOTHO3UPOBAHMS U T. TI.

Iopsinok pa3padoTKM TEXHUYECKOTO 3aaAHUS

Pa3paboTka TeXHHMUYECKOTO 3aJaHUs BBITIONHSETCS B CIEAYIOUICH MOCIIeN0BAaTEILHOCTH.
[Ipexxne Bcero ycraHaBiIMBAIOT HAOOp BBIMOMHAEMBIX (YHKIUN, a TakkKe IepedeHb U
XapaKTEPUCTUKMA HCXOJHBIX JAaHHBIX. 3aTeM OINpPENeNsIIOT IMEpeuYeHb pPe3yJIbTaToB, HUX
XapaKTEPUCTHKHU U CIIOCOOBI MPEICTABICHUSI.

Jlanee yTOUHSIIOT cpefly PYHKIIMOHUPOBAHUS MPOTPAMMHOIO 00ECTIeUeHUs: KOHKPETHYIO
KOMIUICKTAIIMIO M TMapaMeTPhl TEXHUYECKUX CPEJCTB, BEPCHIO HCIOJIB3yEeMOW OMNEPAIMOHHON
CUCTEMBl U, BO3MOKHO, BEPCMM U MapaMeTpbl APYroro YCTAHOBIEHHOI'O MPOrPaMMHOIO
oOecrieueHus1, ¢ KOTOPBIM MIPEACTOUT B3aUMOJICUCTBOBATh Oy yIIeMy ITPOrPaMMHOMY MPOIYKTY.

B cnyuwasix, korma paspabarbiBaeMoe TporpaMMHOE oOecrieueHue coOupaeT U XpaHUT
HEKOTOPYIO HWH(MOpPMAIMI0O WIM BKIIOYACTCS B YIPaBICHHE KAKUM-THOO TEXHUUYECKUM
MPOIIECCOM, HEOOXOJIMMO TaKXe YEeTKO periaMeHTHPOBATh ICHCTBHS MPOrpaMMbI B Cilydae
c00eB 000pyAOBaHUS U IHEPTOCHAOKECHHUS.

1. O61mue noaoKeHus

1.1. Texuuueckoe 3aganue oGopMIsaIOT B cooTBeTcTBUU co ctanmaptom ['OCT 19.201-
78, TOCT 34.602-89.

1.2. Jl;1st BHECEHHSI M3MEHEHUW U JOTIOJIHEHUH B TEXHUYECKOE 3aJHUE HA MOCIEIYIOIIUX
CTaJIUSAX pa3pabOTKH MPOTPAMMBI WIIH MPOTPAMMHOTO U3/IENHS BBITYCKAIOT JOMOIHEHUE K HEMY.
CoracoBanne W YTBEpXKICHHE MOTIOJHEHUS K TEXHHUYECKOMY 3aJlaHHI0 MPOBOMAAT B TOM XKeE
MOPSIIKE, KOTOPBIM YCTaHOBJIEH AJI1 TEXHUYECKOTO 3a/1aHHUS.

1.3. TexHnuyeckoe 3alaHue JOJKHO COAEPKaTh CIAEAYIOIINE Pa3aeibl:

1) oOmue cBeneHuS,

2) Ha3HAYEeHHE U LENU COo37aHus (Pa3BUTHUS) CUCTEMBI,

3) xapakTepHucTHKa 0ObEKTOB aBTOMATHU3AIIHH;

4) TpeOOBaHUS K CUCTEME;

5) cocraB u coaepkaHue padoT MO CO3TAHUIO CHCTEMBI,

6) TTOPSIIOK KOHTPOJISI ¥ IPUEMKH CHCTEMBI;

7) TpeOOBaHUS K COCTaBYy M COJAEPKAaHUIO pabOT MO MOJArOTOBKE 00BEKTa aBTOMATH3AIHI
K BBOJIY CUCTEMHI B JICHCTBUE;

8) TpeboBaHMUs K TOKYMEHTHPOBAHUIO;

9) ucTouyHUKHU pa3zpabOTKH.



B 3aBrcuMocTH OT 0COOEHHOCTEH MPOrpaMMbl MIIM TPOTPAMMHOTO U3ENUS JOIMYCKAeTCs
YTOYHSTH COJIEp’KaHue Pa3ziesioB, BBOAUTH HOBBIE Pa3/ieibl WM OOBEAUHITH OTJCIbHbBIC U3 HUX.
ITpu HEOOXOIMMOCTH JIOMYCKAETCsl B TEXHUUYECKOE 3aJJaHNe BKIIIOUATh MPUIIOKEHHS.

2. ConeprxaHue pasziesioB

2.1. B paznene «O01mmue cBeleHHUs» YKa3bIBaIOT:

1) noTHOE HaMMEHOBAHKE CUCTEMBI U €€ YCIOBHOE 0003HAYECHHE;

2) mmdp TemMbl WU WUdp (HOMEp) 10TOBOPA;

3) HauMeHOBaHue  mpeanpusTuil  (oObeAMHEHUH) pa3paboTyMKa W 3aKa3uuKa
(TosIb30BaTeNs) CUCTEMBI M UX PEKBU3UTHI;

4) nepedyeHb JOKYMEHTOB, Ha OCHOBAHHUU KOTOPBIX CO3/aeTCsi CHCTEMa, KEM U Korja
YTBEPXKACHBI 3TU JOKYMEHTHI;

5) u1aHOBBIE CPOKH Havajla ¥ OKOHYaHUS pabOThI MO CO3JJaHUIO CUCTEMBI;

6) cBeieHHs 00 UCTOUHUKAX U TOpsiIKe (PMHAHCUPOBAHMS paldoT;

7) nopsanok odopmIIeHUS U TPEIbSIBICHUS 3aKa3UMKy pe3yibTaToB pabOT MO CO3/1aHHUIO
cucTeMbl (ee dYacTeil), Mo W3rOTOBJICHHWIO M HallaJKe OTIENbHBIX CPEACTB (TEXHUYECKHUX,
MIPOrpPaMMHBIX, HTHPOPMAIIMOHHBIX) U MPOrPAMMHO-TEXHUUECKHUX (TPOrpaMMHO-METOJUYECKHX )
KOMIUIEKCOB CHCTEMBI.

2.2. Paznen «Ha3zHauenne u uenu co3laHus (Pa3BUTHSA) CHCTEMBD» COCTOUT W3
M0JIpa3eIloB:

1) Ha3HAYEHHE CUCTEMBI;

2) uenu co3aaHus CUCTEMBI.

2.2.1. B nonpasznene «Ha3HaueHune cucTeMB» yKa3blBalOT BHUJ aBTOMATH3UPYEMOM
JesTeNnbHOCTH (yNpaBieHHEe, MPOSKTUPOBAHUE U T. M.) U MepeueHb OOBEKTOB aBTOMATH3AIUH
(00BEKTOB), HA KOTOPBIX MPEATOIATACTCS €€ UCTIOIb30BaTh.

2.2.2. B noapazaene «llenu cozganus cUCTEMbD NMPUBOSAT HAMMEHOBAHUS U TpeOyeMble
3HAYEHUS] TEXHUYECKUX, TEXHOJOTMYECKUX, MPOU3BOJICTBEHHO-3KOHOMHUECKUX WM APYTUX
nokaszaresneil 0o0bEeKTa aBTOMAaTH3allud, KOTOpBIE JIOJKHBI OBITh JIOCTUTHYTHI B pE3yjbTaTe
co3nanus C, u yka3pIBatoT KPUTEPUH OLEHKU JOCTHKEHUS LIeIel CO3JaHusI CUCTEMBI.

2.3. B paznene «XapakTepuCTUKU O0BEKTa aBTOMATH3AIMH» TIPUBOIAT:

1) kpaTkue cBefeHHss 00 OOBEKTE aBTOMATHU3ALMKU WM CCHUIKM Ha JIOKYMEHTHI,
coJiepKallie TaKyro HH(OpMAIIHIO;

2) cBeneHusl 00 YCIIOBUSX 3KCIUTyaTallid OOBEKTa aBTOMAaTU3allMUd U XapaKTepUCTUKAX
OKpYKarOILEN Cpebl.

[Tpumeuanue: [ns CAIIP B paznene 1ONOJHUTENBLHO MPUBOJIAT OCHOBHbBIE MApaMeTPhl U
XapaKTepUCTUKU 00BEKTOB MPOEKTUPOBAHUSI.

2.4. Paznen «TpeboBaHUs K CHCTEME» COCTOUT M3 CJICIYIONIUX MOIPA3/IEIIOB:

1) TpeboBaHMs K CHCTEME B IIEJIOM;

2) TpeboBaHus K PyHKIHAM (3a71a9aM), BBITOTHIEMBIM CHCTEMOM;

3) TpeboBaHUS K BUAaM 00ECIICUCHHUS.

CocrtaB TpeOoBaHMII K cHcTeMe, BKIIOYaeMbIX B fJaHHbId pasgen T3 wa UC,
YCTAQHABJIMBAIOT B 3aBUCUMOCTH OT BHUJAA, Ha3HAYCHHUS, CIEHUPHUECKUX OCOOEHHOCTEH U
yCIIOBUN (PYHKIIMOHUPOBAHUS KOHKPETHON cUCTeMbl. B KakJloM mopapasfene MpUBOJSAT CChUIKU
Ha neiictytomue HT/I, onpenenstomue TpeGoBaHMs K CUCTEMaM COOTBETCTBYIOLIETO BUIA.

2.3.1. B mompasznene « TpeboBaHus K CHCTEME B IIEJIOMY» YKa3bIBAIOT:

- TpeOOBaHUS K CTPYKTYpe U (PYHKIIMOHUPOBAHUIO CUCTEMBI;

- TpeOOBaHUSI K YUCJICHHOCTH M KBaJIM(QHUKAIMU TEpCOHalla CUCTEMBI U PEKUMY €ro
paboTsI;

- IOKa3aTeay Ha3HAuYCHUS;

- TpeOOBaHUs K HaJIE)KHOCTH;

- TpeboBaHUsI 6€30MTaCHOCTH;

- TpeOOBaHUS K H)PrOHOMHUKE M TEXHUYECKOH 3CTETUKE;

- TpeOOBaHUs K TPAHCIIOPTAOEIBHOCTH JUIsl MOABMXKHBIX AC;



- TpeOOBaHUS K HKCIUTyaTallMM, TEXHUYECKOMY OOCIYKMBAHHIO, PEMOHTY M XPaHEHHIO
KOMITOHEHTOB CHCTEMBI;

- TpeOOBaHUS K 3aIIUTe MHOOPMAIIMH OT HECAHKIIMOHUPOBAHHOTO JIOCTYTIA;

- TpeOOBaHMS TI0 COXPAHHOCTH WH(POPMAIINY TIPU aBapHsIX;

- TpeOOBaHUS K 3aIIUTE OT BIUSHUS BHEUIHUX BO3JCHCTBUN;

- TpeOOBaHUs K MATEHTHON YHUCTOTE;

- TpeOOBaHUS IO CTAHAAPTU3ALMU U YHUDHUKAINH;

- IOTIOJTHUTEJIbHbIE TPEOOBaHMSL.

2.3.1.1. B TpeGoBaHusAX K CTPYKTYpe U ()yHKIIMOHUPOBAHUIO CUCTEMBbI IPUBOJIAT:

1) mepeueHb MOJICUCTEM, MX HAa3HAUYEHHUE W OCHOBHBIC XapPaKTCPUCTHUKH, TPEOOBAHHS K
YHCITy YPOBHEH HMepapXuu U CTENEHU LIEHTPATIU3AIMHA CUCTEMBI;

2) TpeboBaHUS K CIIOCOOaM M CPENICTBAM CBSI3H I WH(POPMAITMOHHOTO OOMEHA MEXTy
KOMIIOHEHTaMH CUCTEMBI;

3) TpeGoBaHus K XapaKTepUCTUKaM B3aUMOCBSI3€il co37aBaeMOl CHCTEMbI CO CMEKHBIMHU
cucreMaMmu, TpeOOBaHMA K €€ COBMECTHMMOCTH, B TOM YHMCIIE€ YKa3aHUS O crlocobax oOMeHa
nH(popMalelt (aBTOMaTHYECKH, NIEPECHUIKON JOKYMEHTOB, 110 TeJeOoHy U T. I1.);

4) TpeboBaHUs K pekuMaM (PyHKIIMOHUPOBAHHS CUCTEMBI;

5) TpeGoBaHMsI IO TUATHOCTUPOBAHUIO CHCTEMBI;

6) MepCreKTUBbI Pa3BUTHS, MOJCPHU3AIIMH CUCTEMBI.

2.3.1.2. B TpeboBaHuax Kk mokazarensiM HazHadeHuss WC mnpuBomaTr 3HayeHUS
napaMeTpoOB, XapaKTEPU3YIOIIME CTENICHb COOTBETCTBUS CHCTEMBI €€ Ha3HAUEHHUIO.

M UC ynpaBnenus yKa3bIBaroT:

- IOITyCTUMBIE TIpeiesIbl MOJCPHU3AIMH U PA3BUTHUS CUCTEMBI;

- BPEMCHHBIC XapaKTePUCTHKH, TIPU KOTOPHIX COXpPAHIETCsl HA3HAYCHHE CUCTEMBI.

2.3.2. B moapaznene «TpebGoBanusi K BHAaM OOECHEYCHHUS» B 3aBUCUMOCTH OT BHUA
CHCTEMBI TIPUBOJIAT TPEOOBAHMS K MaTeMaTHIECKOMY, HH)OPMAIIHOHHOMY, JIMHTBUCTHYECKOMY,
IPOTPaMMHOMY, TE€XHHYECKOMY, METPOJIOTMYECKOMY, OpPTraHU3allMOHHOMY, METOJNYECKOMY M
Ipyrue BUaaM o0ecrieueHusl CUCTEMBI.

2.3.2.1. Ing MaTeMaTHYECKOro 00eCTeYeHusI CUCTEMbI IPUBOJIAT TPEOOBAHUS K COCTaBY,
o0iacTu mpuMeHeHus (OrpaHHueHus) U croco0aM, HCIIOIb30BaHUS B CUCTEME MaTeMaTHYECKUX
METO/I0B ¥ MOJIEJIeH, TUIIOBBIX aJITOPUTMOB U aJITOPUTMOB, MOJISIKAIINX pa3padoTKe.

2.3.2.2. na uadopMallmOHHOTO 00eCreYeHNs CUCTEMbI TPUBOJIAT TPEOOBAHNUS:

1) k cocTaBy, CTpyKType u crioco0aM OpraHu3aluy JaHHBIX B CUCTEME;

2) k nH(OPMALIMOHHOMY OOMEHY MEX/1y KOMIIOHEHTaAMH CUCTEMBI;

3) x uHGOPMAITMOHHON COBMECTUMOCTH CO CMEKHBIMU CHCTEMaMU;

4) 1o WUCHOJB30BAHUIO OOIIECOIO3HBIX M 3apErMCTPUPOBAHHBIX PECIYOIMKAHCKUX,
OTpacieBbIX KJIACCU(PUKATOPOB, YHUPHUIMPOBAHHBIX JOKYMEHTOB U  KJIACCH(UKATOPOB,
JEUCTBYOIINX HA TAHHOM TIPEANIPHSITHH;

5) Mo NPUMEHEHUIO CUCTEM YIpaBJICHUS 0a3aMu TaHHBIX;

6) K CTpykType Tmporecca cOopa, 00paOOTKM, Tepemadyd JaHHBIX B CHCTEME U
NPE/ICTAaBJICHUIO JAHHBIX;

7) K 3aIIUTe JAaHHBIX OT Pa3pyIICHUH NIPU aBapusX U cOOSIX B SJICKTPOIUTAHUN CHCTEMBI;

8) K KOHTPOJII0, XpaHEHUI0, OOHOBJIEHUIO 1 BOCCTAHOBJICHHIO JTAHHBIX;

9) K mpomenype NpPUAAHUS FOPUIMYCCKON CHIIBI JTOKYMEHTaM, MPOAYIHPYEMbIM
texunueckumu cpeactsamu MC (B coorBerctBum ¢ 'OCT 6.10.4).

2.3.23. Jlnd NHUHTBUCTHYECKOrO OOECHEYEHHsI CHCTEMbl NPUBOAAT TpeOOBaHUS K
NPUMEHEHHI0O B CHCTEME SI3BIKOB  MPOTPAMMHUPOBAHUS  BBICOKOTO  YPOBHS,  SI3BIKOB
B3aMMOJICHCTBHS MOJIb30BaTeNell M TEXHUYECKUX CpPEJICTB CHCTEMbI, a Takke TpeOOBaHUS K
KOJMPOBAaHUIO M JIGKOJAWPOBAHUIO JAHHBIX, K S3bIKaM BBOJA-BbIBOJA JIAHHBIX, SI3bIKAM
MaHUMNYJUPOBAaHUS JaHHBIMH, CpPEICTBAM OIMCaHUS TpeAMETHON obmact (oObekTa
aBTOMaTH3allMM), K cioco0aM OpraHu3alyu AUanora.



2.3.2.4. ]l mporpaMMHOIO OOECIEYEHUs CHCTEMBbl MPUBOJAT IMEPEeYeHb MOKYITHBIX
MIPOTPAMMHBIX CPEJICTB, a TAK)KE TPEOOBaHUS:

1) K HE3aBUCHMMOCTH MPOTPaMMHBIX CPEACTB OT ucnoib3dyeMbix CBT u onepannoHHOM
Cpensl;

2) K KayecTBYy MNPOrpaMMHBIX CpEJCTB, a TaKke K crmocobam ero obecneueHus |
KOHTPOJIS,

3) mo HEOOXOMMOCTH COTJIaCOBAaHMS BHOBb pa3paldaThIBAeMbIX MPOTPAMMHBIX CPEJICTB C
(OHIOM aJITOPUTMOB U TIPOTPAMM.

2.3.2.5. ]1ng TeXHUUECKOTo 00ecreueH s CUCTEMbI IPUBOJAT TPEOOBAHUS:

1) kK BUaM TEXHWYECKHX CPEICTB, B TOM YHCIE K BHIAM KOMIUIEKCOB TEXHHYECKUX
CPEACTB, TNPOrPaMMHO-TEXHHUUYECKUX KOMIUICKCOB U JIPYIMX KOMIUIGKTYIOIIUX H3ENIUH,
JOMYCTUMBIX K UCTIOJh30BaHUIO B CHCTEME;

2) ¥ (yHKIMOHAJIBHBIM, KOHCTPYKTHBHBIM M SKCIUTyaTallHOHHBIM XapaKTepUCTHKaM
CPEACTB TEXHUYECKOTO 00ECTICUSHHS CHCTEMBI.

2.3.2.6. [lna opraHu3aliMOHHOTO OO0ecle4YeHusi MPUBOIAT TPeOOBAHUS K CTPYKType H
GYHKOMSAM — TIOApa3JeNieHHi, ydYacTBYIOUIMX B  (YHKIMOHHPOBAHWUM  CHCTEMBI WU
00ecTeYnBaOIINX HKCIUTYaTaIHIO;®

2.3.2.7. HOnsa wmeroamuyeckoro oOecneueHus MC mnpuBogsT TpeOOBaHUS K COCTaBY
HOPMATHBHO-TEXHUYECKOM JIOKYMEHTALMU CHCTEMBbl (TIepeyeHb MPHUMEHSEMBIX IIpH €€
(GYHKIIMOHUPOBAHUY CTAHIAPTOB, HOPMATHBOB, METOJIUK U T. 11.).

2.4. Paznen «CoctaB u cojiepaHue paboT MO CO3AaHUI0 (Pa3BUTHUIO) CUCTEMBD JIOJIKEH
coJiepKaTh TIEPEUCHb CTAIUN W ATANoOB padOT MO co3maHuio cuctembl B cooTBeTcTBUM ¢ ['OCT
24.601, cpoku uX BBIIOJHEHHUS, MMEPEYEHb OpraHU3alMi - UCHOJHHUTENEH paboT, CCHUIKM Ha
JTOKYMEHTBI, TIOATBEPKIAIOIINE COTIACHE ITUX OpPTaHU3aAIMi HA YY9acTHE B CO3JJAHHU CHCTEMBI,
WIIN 3aITUCh, OTIPEIENIAIONIYI0 OTBETCTBEHHOTO (3aKa34MK WM pa3pabOoTUHK) 3a MPOBEIECHHE ITHX
pabor.

2.5. B pa3nene «TpeboBaHHs K COCTaBY U COAEP)KAHUIO PadOT MO MOATOTOBKE O0BEKTA
aBTOMATH3allMd K BBOJY CHUCTEMBI B JCWCTBHE» HEOOXOAWMO TNPHUBECTH MEPEYCHb OCHOBHBIX
MEpPONPUATUHA M UX HCIOJHHUTENEH, KOTOpHIE CIEAYeT BBINOJIHUTH MpPHU MOATOTOBKE OOBEKTa
aBToMatu3anuu k BBoxy MC B aeiicTeue.

2.6. B cocraB T3 na mnpoexktupoBanue MC mnpu Hamuuuu yTBEpKIECHHBIX METOJUK
BKITIOYAIOT NIPUJIOKEHUS, CO/ICPIKaIINe:

1) pacuet oxunaemMoit 3 (peKTUBHOCTH CUCTEMBI;

2) OlLIeHKY HAYYHO-TEXHHYECKOTO YPOBHS CUCTEMBI.

[Ipunoxenus BkIoyaroT B coctaB T3 Ha npoektupoBanue MC Mo corinacoBaHuio MEXIY
pPa3pabOTUYNKOM M 3aKa3YHKOM CHUCTEMBI.

ITocTaHoBKa 3a1a4M K NPAKTHYECKOH padoTe 2

1. U3yunTh npeasiaraeMplil TEOPETUUECKUI MaTepHal.

2. ITocTpouTh OMOPHBIE TOYKU 3peHHs Ha ocHOBaHMU MeToaa VORD st hopmupoBanus
u aHanuza TpeOoBaHM. Pe3ynbTaromM [OMKHBI SBUTHCS JBE JUarpaMMmbl: Juarpamma
UACHTU(PHUKAIIMY TOYEK 3PEHUS U JUarpaMma HepapXxuu TOUeK 3peHHs.

3. CoctaBuTh MH(POPMAIMOHHYIO MOJETh OyIymield CHUCTEMBI, BKIIOYAIOIIYI0 B ceOs
OINMCaHWE OCHOBHBIX OOBEKTOB CHCTEMBbl M B3aMMOJCHCTBHS MexAy HuUMH. Ha ocHoBaHMU
MH(GOPMALIMOHHON MOJIENH, AUarpaMMbl UIEHTU(GUKALIMN TOYEK 3PEHUS, TUarpaMMbl HEpapXHUH
TOYEK 3pEeHUsI CPOPMHUPOBATH TPEOOBAHMS MOJIB30BATENS U CUCTEMHBIE TPEOOBaHMUS.

4. Ha ocHOBaHMHU OMHMCAHUS CUCTEMBI, HH(OOPMALIMOHHONW MOJEIH, MOJIb30BATEIbCKUX U
CHCTEMHBIX TpeOoBaHUI pa3paboTtarh TexHuueckoe 3amanue (T3) Ha mnpoekTHpoBaHUE
nnpopmarnmonHoit cucrembl (IIpunoxkenue A). T3 MOMKHO comepkaTh OCHOBHBIC pPa3feibl,
onucanubie B 'OCT 34.602-89.
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5. OdopMuUTh OTYET MO MpaKTUYECKOU padbote. [IpeacTaBuTh OTYET AJIS 3alUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUM

B cooTrBeTcTBHM € yKa3aHHOHM NpeiIMETHON OOJIaCThIO M KJIACCOM pa3padaTbiBacMOii
MH(GOPMaLlMOHHON CHUCTEMBI pa3paboTaTh TEXHUUECKOE 3a/laHue Ha npoektuposanue MC.

Ta6muma 1.2 — UnauBuyabHbIC 3a1aHUAS

Ne | [IpeametHas 061acTh Kinacec UC

1 Cxuan MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusaTre CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTan B2B

7 CTpouTenbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBeicHIE W C ynpasnenus
9 WudpactpykTypa npeanpusTus CHIIp

10 | AnnapatHas ”HGPACTPYKTypa MPEANPHUSITH DKcnepTHasi cucTemMa

ConepxaHue oT4yeTa

[To BbIMONHEHHON paboTe cocraBisgercs oT4eT. OTYET BBHIMOIHACTCS B DJICKTPOHHOM
Buje. [1o BeIMONHEHHOMY OTUETY MPOBOIUTCS 3aIUTa MPAKTUYECKON pabOTHI.
OTueT MO NpPaKTUYECKOH pabdoTe MOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX

DJICMCHTOB!:
- TI/ITYJ'IBHLII\/'I JIHUCT,
- BBOJJHas 4acCThb,

- OCHOBHasA 4YacCTb (OHI/ICB.HI/IC pa60TBI)I TCXHUYCCKOC 3alaHUC Ha IIPOCKTUPOBAHUC

MH(GOPMALIMOHHON CUCTEMBI;
- 3aKJIF0OYCHUE (BBIBOJIBI).

BBOJIHaH YaCTb OTYCTA JOJIXKHA BKIIIOYATh ITYHKTHI:

- YCJIOBUC 3ala4u,
- HOPAOOK BBITIOJTHCHUA.

- IpOTrpaMMHO-alllapaTHbIC CPEACTBA, UCITIOJIB3YyCMbIC ITPU BBITIOJTHCHUU pa6OTLI.

3ammTa oOTdeTa II0 3aK/II0YacTcs B OPpEABABICHUUN IPEIOAAaBATC/IIO ITOJYUCHHBIX
PE3YJIbTATOB B BUJC (bai/'ma U ACMOHCTpAlMU IMOJYYCHHBIX HABBIKOB ITPU OTBETAX Ha BOIIPOCHI
nmpenoaaBaTeiis.

KonTpoJbHbIe BOIPOCHI

. UT0 Takoe KU3HEHHBIN IUKJI IPOTPAaMMHOT0 IPOyKTa?
. JaiiTe onpenenenne moienu xxu3HeHHoro nukia [10.
. [IpuBenuTe Tansl pa3pabOTKX MPOTPAMMHOTO CPEICTBA.
. Kakue stamns Bkmouaet B ce0st moaenb XKL IIC cormacuo I'OCT 19.102-77?
. Uto BKIIOYaeT B ceOs ATl MPEANMPOEKTHOTO UCCIIEOBAHUS ?
. [lepeuncnure GyHKIIMOHATHHBIC TPEOOBAHUSI K IPOrPAMMHOMY TPOAYKTY.
. [lepeuncnure sKCIuTyaTallmOHHBIE TPEOOBAHUS K MPOTPAMMHOMY TPOIYKTY.
. [lepeuncnure mpaBuiia pa3pabOTKH TEXHUYECKOTO 3aJaHUsl.
. HazoBuTE OCHOBHBIE pa3/ieiibl TEXHUYECKOTO 3a/1aHUSI.
10. B kakux OTHOIIGHUSX HAXOMATCS 3aKa34MK M pa3pabOTYMK TIpU BBIPAOOTKE
TpeOOoBaHUIl K IPOrpaMMHOMY CPEICTBY?

O 0 1N DN W —



IIpakTHyeckas padora 3. OHTOJIOrHS NPeICTABJICHUS JaHHBIX U 3HAHUI B
NWHHOBAIIMOHHBIX PEHICHUAX

Lesab padoThl: U3yueHHE 33a]ja4l IPOSKTUPOBAHUS MH()OPMAIIMOHHON CHUCTEMBbI

[lpaktndeckass paboTa HampaBlieHa Ha O3HAKOMJICHHE C TPOILECCOM OIHCAHHS
MH(POPMALIMOHHOM CHCTEMbl M TOJYYEHHE HABBIKOB IO HCIOJIb30BAHHUIO OCHOBHBIX METOJIOB
ananusa MC.

TpeboBanus K pe3ybTaTaM BBIIIOJHEHUS IPAKTUYECKOM paboThI:

- HaJIM4ue OMMCaHus NH(OPMALIMOHHON CUCTEMBI;

- IPOBEJICHNE aHAJIM3a OCYIIECTBUMOCTH BBITIOJTHEHUS MPOEKTA;

- HUIMYHE 3aKITIOYeHUS O BO3MOXKHOCTH peaM3alliil  MPOEKTa, COJEPIKAIIETO
PEKOMEH/IALMN OTHOCUTENIFHO pa3palOTKU CHUCTEMbI, ©0a30BbIe MPEUIOKEHUS MO 00BEMY
TpeOyemoro Oro/pkera, 4Mciay pa3pabOTUMKOB, BpeMEHM U TpeOyeMOMy MpPOrpaMMHOMY
00€eCTIeYeHHIO.

OcHoBBI TEOPUH

[Ipo6nembl ympaBiieHUs] TPOTPaMMHBIMU MPOEKTaMU BIIEPBBIE MPOSIBHIUCH B 60-Xx -
Hayanme 70-x TromoB, KOrJa MPOBAMWINCH MHOTHE OOJIbIIME TMPOEKTHl MO pa3paboTke
IPOTPaMMHBIX TPOAYKTOB. bbutn 3adukcupoBaHbl 3aaepxku B co3fganuu I10, oHO ObLIO
HEHA/IeKHBIM, 3aTpaThl Ha pa3pabOTKy B HECKOJBKO pa3 MPEBOCXOAMIN IEpBOHAYalIbHbIE
OLICHKM, CO3/IaHHbIE IPOIPaMMHBIE CHUCTEMBI 4YacTO HMEIM HU3KHE  I[IOKa3aTelu
MPOU3BOIUTENBHOCTU. [IpUUMHBI MPOBAaJIOB KOPEHWJINCh B TeX IMOAX0JaX, KOTOphIE
UCTIOJIb30BAJIMCH B YIIPaBIECHUM MpoeKkTamMu. [IpumensiemMas MeToquka ObUla OCHOBAaHA Ha OIBITE
VIpaBJICHUS TEXHUYECKHUMHU TIPOEKTaMH M OKa3ajiach Hed(ppekTuBHOW Tpu pa3paboTke
IIPOTPaMMHOT0 0OecreueHUs..

Baxxno mnonHumaTh pasHHIly Mexay npodeccuoHanbHOM paszpabotkoit I10 wu
JTOOUTENIBCKUM  NporpamMmupoBaHueM.  HeoOXomuMocTh — ympaBiieHHs — IpOTrpaMMHBIMU
MIPOEKTaMu BBITEKaeT U3 Toro ¢akra, YyTo mpoiiecc coznanus npodeccuonanpuoro 1O Bcerna
ABIISICTCA CyOBEKTOM OIOPKETHOM MOJIMTHKH OpraHU3alliy, I7I€ OHO pa3pabaThiBaeTcs, U UMEET
BpeMeHHbIE orpaHuueHus. Pabora pykoBoAuTENST MPOrpPaMMHOTO MPOEKTa MO OONBIIOMY CYETY
3aKIII0YAaeTCsl B TOM, 4TOOBI TapaHTHUPOBATh BBIOJHEHHE 3TUX OIO/DKETHBIX M BPEMEHHBIX
OTPaHUYCHHH C y4eTOM OM3HEC-TIeNIe OpraHu3aIlii OTHOCUTEIRHO pa3padaTeiBaemoro [10.

PykoBoguTenu  MpOEKTOB MPHU3BaHBl  CIUIAHUPOBATh  BCE  JTalbl  pa3pabOTKU
MPOrpaMMHOr0 mpojaykra. OHU TaKKe TOJKHBI KOHTPOJUPOBATH XOJ BBHINOJHEHHS paboT U
coOmoeHns Bcex TpeOyeMbIX cTaHaapToB. [IOCTOSHHBIM KOHTpPOJIb 3a XOJOM BBIMOJHEHUS
paboT HeoOXoAMM JUIsl TOro, 4ToObI Mpolecc pa3pabOTKHM HE BBIXOAWI 3a BPEMEHHbIE U
OI0JKETHBIE OTpaHUYEHUsS. XOpolllee YNpaBJIeHHWE HE TapaHTHPYET YCHEIIHOIO 3aBEpILEHHS
MIPOEKTa, HO IUJIOXO€ YIpaBJICHHWE O0053aTeNbHO MPHUBEAET K €ro mnpoBaly. OTO MOXKET
BBIPA3UTbCA B 3aJ€p)KKE CPOKOB caauu rotosoro 110, B mpeBBIIEHMM CMETHOW CTOMMOCTH
poeKkTa u B HecooTBeTcTBUU rotoBoro [10 cnenudukanum TpedoBaHUiA.

IIponiece pazpaborku I[1O cymiecTBEHHO OTJIMYAETCsl OT MPOIECCOB peaTn3aluu
TEXHUYECKHUX TPOEKTOB, YTO TOPOXKAAET OMNpeAeSCHHbIE CIO0XHOCTH B  YIPaBICHUU
IIPOrPaMMHBIMH ITPOEKTAMH:

1. I[IporpaMMHBIi poAyKT HematepuayieH. [IporpamMmHoe obecriedeHre HeMaTepuaibHo,
€ro HeJb3d YBUJAETh WIN NOTporarb. PyKoBOIUTENs IPOrpaMMHOIO MPOEKTa HE BUJUT MPOLIECC
"pocta" paspabateiBacmoro I10. OH MOXeT monaratbCs TOJBKO Ha JIOKYMEHTAIUI0, KOTOpas
¢bukcupyer nporecc pa3pabOTKH MPOrpaMMHOI0O MPOIYKTA.

2. He cymectByet ctaHnmapTHBIX mporieccoB pa3padotku [10. Ha cerogusmauii 1eHbs HE
CYILIECTBYET YETKOH 3aBHCHUMOCTH MeXxAay Ipoueccom co3fanus I1O u tumom cospaBaeMoro
MIPOrpaMMHOTO TpoAyKTa. J[pyrue TeXHWYECKHEe AMCHUUIUIMHBI UMEIOT JJIUTENBbHYIO0 HUCTOPHIO,
nporecchl pa3palOTKM TEXHUYECKHX H3JeIMH MHOTOKPAaTHO ONpPOOOBAaHBI M TMPOBEPEHBHI.
[Ipoueccrl co3panus OOJBIIMHCTBA TEXHUYECKUX CHUCTEM XOpOIIO M3y4eHbl. M3yueHuem xe
npoueccos cozganus 110 crnenmanucTel 3aHUMAKOTCS TONBKO nociieqHee BpeMs. 1loaTomy moka



HEJIb3s TOYHO Tpe/cKa3aTh, Ha KaKOM JTare mporecca pa3padotku 110 MoryT BO3HHMKHYTH
MpO0OJIEMBI, YTPOKAIOIIUE BCEMY MTPOIrPAMMHOMY MTPOEKTY.

3. bonblme nmporpaMMHBIE MPOEKTHI - 3TO 4acTo '"OJHOpa3oBble" MPOEKTHI. boibline
MIPOrpaMMHBIE€ TPOEKTHI, KaK MPaBUIIO, 3HAUUTEILHO OTJINYAIOTCS OT MPOEKTOB, PEaTU30BaHHBIX
panee. IlosToMy, 4dYTOOBI YMEHBIIUTH HEONPEAETICHHOCTh B IUIAHUPOBAHUHM IPOEKTA,
PYKOBOJUTENN MPOEKTOB JOJDKHBI 00J1aAaTh OYEHb OOJBIIMM MpakTH4YeCKHMM onbiToM. Ho
IIOCTOSIHHBIE TEXHOJIOTUYECKUE MU3MEHEHUS B KOMIIBIOTEPHOW TEXHMKE MU KOMMYHHUKAIIMOHHOM
00opy10BaHUU 00ECHEHUBAIOT MPEIbIIYIIUNA ONBIT. 3HAHUS U HABBIKH, HAKOIJICHHBIE OIBITOM,
MOTYT He BOCTpeOOBaThCsI B HOBOM IIPOEKTE.

[lepeuncrnenHple OTANYUS MOTYT MPUBECTU K TOMY, YTO peaiu3alis MPOeKTa BhIMIET U3
BPEMEHHOI0 TpaduKa WM IPEBBICUT OIOJKETHbIE AaCCUTHOBaHUS. lIporpaMMHBIE CHCTEMBbI
3a4acTyl0 OKAa3bIBAIOTCS HOBUHKAMH KaK B "MJICOJIOTMYECKOM', TaK U B TEXHUYECKOM ILIaHE.
[TosToMy, mpeaBuas BO3MOKHBIE MPOOJIEMbl B pealn3alii MPOrpaMMHOIO MPOEKTa, CIEIyeT
BCEr/lla MOMHHUTb, YTO MHOTMM M3 HHUX CBOMCTBEHHO BBIXOJWUTh 32 PAMKH BPEMEHHBIX H
OI0JKETHBIX OIpaHUMYCHHH.

IlocTanoBKa 3a1a4U K NPaKTUHYeCKO padore 3

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHrall.

2. CocTaBuTh NOAPOOHOE ONKCAHUE UHPOPMAIIMOHHON CUCTEMBI.

3.Ha ocHOBaHMM ONKMCAHHUA CHCTEMBI IIPOBECTHM aHAIM3 IIpOLEcca OpraHHU3alMH
MIPOEKTHPOBAHUS HH()OPMALIMOHHON CUCTEMBbI. B X0/ie aHain3a OTBETUTH Ha BOIIPOCHI:

- Uto npou3oisieT ¢ opranu3aiiei, eciu cucteMa He OyJIeT BBeJleHa B SKCIUTyaTaluio?

- Kakue Ttexymme mnpoOiembl CyHIECTBYIOT B OpraHM3allUd M Kak HOBas cUcCTeMa
IIOMOXET UX PELIUTH?

- Kakum oOpazom cuctema OyzieT crnocoOCTBOBATH elsiM On3Heca?

- TpeGyet 11 pa3zpaboTKa CUCTEMbI TEXHOJIOTHUHU, KOTOPasi 1O 3TOr0 HE UCIOJIb30BaIach B
Oopranu3anuu’?

PesynpraTrom aHanmmza JODKHO SBUTBHCS 3aKIIOYEHHE O BO3MOXKHOCTH peaau3aluu
MIPOEKTA.

4. PacnipesenuTh poiid B Tpymmne (PyKOBOAWUTENb IMPOEKTa-pa3pabOTUMK, CHUCTEMHBIN
AHATUTHK-Pa3pabOTYNK, TECTEP-Pa3pabOTUHUK).

5. 3anoyHNTE pa3/iensl I1aHa:

- Beenenue

- Opranusaiys BHITIOJTHEHUS POEKTa

- AHanmu3 pUCKOB

Paznienbl JOMKHBI COAEp)KaTh PEKOMEHAALMU OTHOCHTEIBHO pa3pabOTKU CHCTEMBI,
0a30Bble MpeUIOKEHUs M0 00bEMY TpeOyemoro OrojpkeTa, YUCIy pa3padOTYMKOB, BPEMEHU U
TpeGyeMoMy MpOorpaMMHOMY 00€CTIeUEHHIO.

6. Odopmuts otyet. [IpencTaBUTh OTYET JJIS 3AIIUTHI.

BapuaHThl HHAMBUAYAJIbHBIX 32IaHUI

B cootBercTBUM ¢ yKa3aHHOM MpeIMETHOM O0JIacThi0O M KiIaccoM pa3padaThiBaeMOM
MH(POPMALIMOHHOM CHCTEMBI pa3paboTaTh ONUCaHWE MH(OPMAIMOHHON CHUCTEMBI M MPOBECTH
aHaJIu3 Mpoliecca OPraHu3aluy POEKTUPOBAHUS MH(POPMALIMOHHONW CUCTEMBI.



Ta6ymna 3.1 — HauBuyaIbHBIC 3aIaHUS

No ITpeameTHas o61acTh Kitacec UC

1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B

7 CTpouTenbHOE NPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBe/IeHUE NC ynpasnenus
9 WudpactpykTypa npeanpusTus CIIIIP

10 | AnnapartHas ”HPAaCTPYKTypa NpeAnpHUsITHs DKkcnepTHasl cucrema

Conepxanue oT4yeTa

[To BbImosmHeHHOW paboTe cocTaBisgercs OoTyeT. OTYET BBIMOJHAETCS B 3JIEKTPOHHOM
Bujie. I1o BeIMONIHEHHOMY OTYETy MPOBOAMTCS 3alllUTa MPAKTUYECKON pabOTHI.

OTdyer NO NpPaKTHUECKOH paboTe MAOIKEH COCTOATh U3 CIENYIOMIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4YacTb: KpaTKO€ OINMCAHME LEJIEH NpOeKTa M NPOEKTHBIX OrpaHUMYEHUI
(OrOIKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaXKHBI JIJIS1 YIIPABJICHUS TPOECKTOM.

BBonmHas wacTh oTueTa JOJDKHA BKJIKOYATh IIYHKTBI:  YCJIOBHE 3a/aud; MOPAIOK
BBITIOJTHEHMSI; IPOTpaMMHO-aNNapaTHbIe CPEJICTBA, UCIOIb3yEeMbI€ MPU BBITOIHEHUH PaOOTHI.

- OCHOBHas 4acTh (omucaHue paboThl): ONMUCAHUE WHPOPMALMOHHON CHCTEMBI; aHAIM3
Ipolecca OpraHu3aliy MPOeKTUPOBAHNS HH(DOPMALIMOHHON CUCTEMBI; POJIH.

OcHOBHas 4YacThb OTYeTa BKIOYAaeT B ceOs: omucaHue HHPOPMAUOHHOW CHUCTEMBI
(ITO) - Hanuume 3aKIIOYEHUS O BO3MOXKHOCTH — peaiu3allii  TPOEKTa, COJEPXKAIIETO
PEKOMEH/IALMN OTHOCUTENIFHO pa3palOTKU CHUCTEMbI, ©0a30BbIe MPEUIOKEHUS MO 00BEMY
TpeOyemoro Oro/pkeTa, 4YMciay pa3pabOTUMKOB, BpEeMEHHM U TpeOyeMOoMy MpOrpaMMHOMY
00€CIIeYeHNIO; aHAJTN3 OCYIIIECTBUMOCTH: YKa3aTh BO3MOXKHbIE IPOOJIEMBI U MyTH UX PELICHHUS;
POJIM YYaCTHUKOB rpynisl pazpadotku [10.

- 3aKJIOYCHUE (BBIBOJIBI);

- CIIMCOK MCIOJIb30BaHHON JIUTEPATYPHI.

3ammTa OTYETAa 3aKJIOYAeTCsl B  INPEAbSBICHUM IPENOAABATENI0  IOJYYEHHBIX
pe3ynbTaToB B BHJE (hailia M AEMOHCTPALMU MOJyYEHHBIX HABBIKOB MPHU OTBETaX Ha BOIMPOCHI
IIpenoaaBaTess.

KoHTpo/ibHBIE BOIPOCHI

1. lpemnoxure, KTO OBl MOT yYacTBOBaTh B ()OPMHUPOBAHMU TPEOOBAHUMA IS
YHUBEPCUTETCKOW CHCTEMBI PETHCTPAalUU CTyneHTOB. OOBSICHUTE, IOYEMY IOYTH HEU30EKHO,
4TO TpeOoBaHus, CHOPMYINPOBAHHBIC PA3HBIMH JIMLIAMH, Oy YT IPOTHBOPEYHBHI.

2. Pa3pabatbiBaercs cucrtema 110 ans aBroMaTH3anmu OMOTMOTEYHOrO KaTajora. JTa
cuctemMa Oyner coaepkarb MH(OPMALWIO OTHOCHTENBHO BCEX KHHUI B OHOmmoTeke u Oyner
MoJIe3Ha OWONMOTEYHOMY TIepCcOoHATy, a0oHeHTaM u uwutaTensM. Cuctema JIO0DKHA HMETh
CpeICTBa IMPOCMOTpa Karajora, CpeJCTBAa CO3JaHUS 3alpOCOB M CPEACTBA, IO3BOJISIOIIHE
MMOJIB30BATCIISIM PE3CPBHUPOBATH KHUTH, HAXOAAIIUCC B HaHHBIfI MOMCHT Ha pyKax. OHpCZ[CJ'II/ITe
OCHOBHBIE OITIOPHBIE TOYKU 3PEHHUS, KOTOPhIE HEOOXOAMMO YUYECTh B CIIEUU(PHUKANN CHCTEMBI, 1
MOKAXXHUTEC UX B3AUMOOTHOMICHUSA, UCITIOJIB3YA JUarpaMmMy UCPAPXHUH TOYCK 3PpCHUS.

3. /lna Tpex ToYeK 3pEeHHMs, ONPENEICHHBIX B CHCTEME OMOIMOTEeYHOro Karajora,
YKOKUTEC CCPBUCHI U COOTBCTCTBYIOIIUC JAHHBIC, KOTOPLIC OGGCHC‘{I/IBaIOTCSI 3THUMHU TOYKaMH
3pEHUs, U COOBITHS, KOTOPBIE YIPABIISIOT STUMU CEPBHCAMH.




4. Kto momxeH mpoBOoAUTh 0030p Tpebomanmii? Hapucyiite monens mporecca o030pa
TpeOoBaHUM.

5. Bama xoMmaHus HCTIONIB3YeT CTaHAApPTHBIM METOJ aHanu3a TpeboBaHuil. B mporecce
paboTHl BBl OOHAPYXKHIIM, YTO STOT METOJ HE YUHUTHIBAET COIMAIbHBIC (DAKTOPHI, BaKHBIE IS
CHUCTEMBI, KOTOPYIO Bbl aHajdu3upyere. Baml pykoBOAUTENb Nl BaM SICHO IIOHSTh, KaKOMY
METO/Y aHaju3a HyXHO ciefoBaTh. OOCYIUTE, UTO BBI IOJDKHBI J€NIaTh B TAKOW CUTYaIlUH.

IIpakTHyeckas padora 4. CeMaHTHYeCKOe MOJeTHPOBAHHE JAHHBIX M 3HAHMI B
TEXHOJIOTUAX 00JIbLIINX JAHHBbIX

Leap padoThl: M3yUYCHHE TEXHOJOTUHU YMPABICHHUS U3MEHEHUSMHU B MPOCKTHPOBAHUU
MH(GOPMAITMOHHBIX CUCTEM

[IpakTuueckass paboTa HampaBlieHAa Ha O3HAKOMJICHHE C TMPOLIECCOM OIMCAaHUs
WHGOPMAITMOHHONH CHCTEMbI W TOJTYYCHHE HABBIKOB IO HCIIOJIb30BAHHUIO OCHOBHBIX METOIOB
a”anmza 1C.

TpeOoBaHMs K pe3y/IbTaTaM BBITIOJTHCHHS MPAKTUICCKONW PadOTHI:

- HaJM4ue OMHCaHUs WH(OPMAIIMOHHON CUCTEMBI;

- MPOBEJICHNE aHAJIN3a OCYIICCTBUMOCTH BBIIOTHCHHUS MTPOCKTA;

- HaJIM4He 3aKJIIOUYEHUS 0 BO3MOKHOCTH peanuzamnuu MIPOEKTA,
COJIEpIKaIIero peKOMEH/IAlMA OTHOCHTEIBHO Pa3pa0OTKH CUCTEMBI, 0a30BbIC MPEUIOKCHHS 10
00BEMY TpebyeMoro OropKeTa, YUCIy pa3paboTYUKOB, BPEMEHU U TpeOyeMOoMy MPOTrpaMMHOMY
00eCIIeYeHHIO.

OcHoBBI TEOpUH

IIpouecc ynpasjieHusi pa3padoTKoii NPOrpaMMHOIo odecnevyeHus

HeBo3MOkHO ommcaTh M CTaHAAPTU3UPOBATH BCE PaOOTHI, BBIMOIHAEMbIE B MPOEKTE IO
co3ganuto [10. DT paboThl BeChbMa CYIIECTBEHHO 3aBUCAT OT OPTaHU3AIMH, TJE BBITIOTHSICTCS
paszpabotka I[1O, m oT THma co3gaBaeMoOro MpOTrpaMMHOro mpoaykra. Ho Bcerma MOKHO
BBIIETIUTH CIEAYIOLIHE:

- Hanncanue npepnnoxennii no cozpanuto 110.

- [ImannpoBanue u coctarieHue rpaduka padbot no cozganuto [10.

- OrleHuBaHUE CTOMMOCTH MPOEKTA.

- [lonGop mepconana.

- Kontpons 3a X010M BEITIOTHEHHS PaboOT.

- Hanmncanue oT4€TOB M MPEACTaBICHUIA.

[lepBast ctagusi MpOrpaMMHOTO MPOEKTAa MOXKET COCTOSATh U3 HAMMCAHUA MPEAI0KEHHUI
0 peanu3aluu 3Toro npoekra. [IpeaioxkeHns T0MKHBI COIepKaTh OMUCAHKE LIeeH MPOEKTOB U
croco6oB ux AocTmwkeHus. OHM Takke OOBIYHO BKIIOUYAIOT B ce0sl OLIEHKH (DMHAHCOBBIX U BpE-
MEHHBIX 3aTpaT Ha BBINIOJIHEHHE TMpoekTa. [Ipu HEoOXOAMMOCTH 37eCh MOTYT MPUBOIUTHCS
00OCHOBaHUs AJisl TIepefadd MPOEKTa Ha BBHIMOJTHEHHE CTOPOHHEH OpraHW3alliy WIH KOMaHJe
pa3pabOTUHKOB.

Hamucanme mnpennoskeHuil — O4YEHb OTBETCTBEHHAsh pa0oTa, TaK Kak JJs MHOTHX
OpraHu3alMii BOMPOC O TOM, OyJIeT JIM TPOEKT BBHITIOJHATHCS CaMOW OpraHW3alued WIIN
pa3pabaTeiBaThCcsl MO KOHTPAKTy CTOPOHHEH KOMIIaHWEH, sIBIseTcs Kputudeckum. He
CYILIECTBYET KaKUX-THO0 peKOMEHAAlNN 10 HAMMCAHUIO MPEJIOKEHUH, MHOTOE 3/1€Ch 3aBUCHUT
OT OIIBIT.

Ha sTane ninaHupoBaHUs IMpOEKTa ONMPEAEISAIOTCS MPOLECChl, 3Tanbl U MOJTYYEHHbIE Ha
Ka)XJIOM U3 HUX PE3yJbTaThl, KOTOPBIE JOKHBI MPUBECTH K BBHIMOJHEHHUIO MTpoekTa. Peanuzanus
3TOro IJlaHa NpPHUBENET K JOCTIDKEHHIO Iiened mpoekra. OrnpeneneHHe CTOMMOCTH IPOEKTa
HaIpsIMyIO0 CBSI3aHO C €ro IUIAHMPOBAaHUEM, TMOCKOJBKY 3/71€Ch OLIEHHUBAIOTCS PECypChl, Tpe-
Oyroluecs /175 BBIIOJIHEHUS TUIaHa.

KoHTponb 3a X0710M BBIMOTHEHHUS PabOT (MOHUTOPUHT MPOEKTA) — ITO HEMPEPHIBHBIN
IIPOLIECC, MPOJIOJKAIONIMICS B TEUEHHE BCEro CpOKa peaau3aluu npoekra. PykoBoaurens 1oi-
KEH TIOCTOSIHHO OTCJICKMBATh XOJI peaU3allud TPOEKTa W CpaBHUBATH (DaKTHUECKHUE W TLIa-



HOBBIE TIOKA3aTeNIM BBINOJIHEHUS pabOT ¢ UX CTOMMOCTHIO. XOTS MHOTHE OPraHM3allid UMEIOT
MEXaHU3Mbl (POPMATBLHOIO MOHUTOPUHTA PA0OT, OMBITHBIN PYKOBOJUTENb MOXET COCTaBUTD SIC-
HYIO KapTUHY O CTaJUH PAa3BUTUHU MPOEKTa MPOCTO MyTeM HepOopMaJbHOro OOIICHUs ¢ paspa-
O0TYMKaAMH.

HedopmanbHblif MOHUTOPUHT YacTO IMOMOTaeT 0OHAPYKUTh MOTEHIHAIbHBIE TPOOIEMBI,
KOTOpBIE B SIBHOM BHJE MOTYT OOHapyXHUTbcs mo3aHee. Hampumep, exxeqHeBHOE 0OCYKICHHE
X072 BBITOJIHEHHUS PabOT MOXKET BBIIBUTH OT/EIbHbIE HETOPAOOTKU B CO31aBaEMOM IPOTPaMM-
HOM TIpoAyKTe. BMecTO 0XuaaHusg OTYETOB, B KOTOPBIX OyneT oTpaxeH (akT "mpoOykcoBku"
rpapuka paboT, MOXHO OOCYIUTh CO CHEHUAIUCTAMHM HaMEYaroIluecs MPOrpaMMHCTCKHE
po0JIeMbl U HE AOMYCTUTh CpbIBa Ipaduka padoT.

B Tedenue peanuzanuuM MpoeKTa OOBIYHO MPOMCXOJUT HECKOJIBKO (HOpMalIbHBIX
KOHTPOJIBHBIX MTPOBEPOK XOJ1a BBIMOJHEHUS padboT no cozaanuto [10. Takue nmpoBepky JOIKHBI
naTh OOIIyI0 KapTUHY XOJa peaju3ald IpOoeKTa B IIeJIOM M I0Ka3aTh, HACKOJIBKO YiKe
paszpaborannas 9actb [10 cOOTBETCTBYET IEsIM TIPOSKTA.

Bpewmst BoIOIHEHUS O0JIBIIMX MPOTPAMMHBIX TPOSKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B TeueHne 3TOro BpeMeHuU 1EeNu 1 HAMEPEHHs OPraHU3alld, 3aKa3aBIIed MPOrpaMMHBIN ITPOEKT,
MOTYT CYIIECTBEHHO H3MEHUTHCS. MOXKET OKazaThCsl, YTO pa3pabaThbIBaeMbIil NMPOrpaMMHBIN
MPOAYKT CTall yXe HEHYXXKHbIM JIMOO HMCXOAHble TpeOoBaHHMs K co3aaBaemomy I1O mpocto
ycTapeiad M HX HEOOXOJMMO KapIWHAIBbHO MeEHSATh. B Takoil curyanumum pyKOBOJCTBO
OpraHu3alMu-pazpaboTuynKa MOXKET MPUHATH pelleHue o mpekpaieHuu pazpadorku [10 unu 06
U3MEHEHUU MpPOEeKTa B IIEJIOM C TeM, YTOObI y4yecTh W3MEHHBIIMECS IIeTd M HaMEpeHUs
OpraHu3alNH-3aKa349HKa.

PykoBoauTenu mpoekToB OOBIYHO O0s3aHBI CaMU MOJOMpPATh UCIIOJHUTENEH ISl CBOMX
MpoeKkToB. B wuneanbHOM ciydae npodeccCHOHaNbHBI YPOBEHb HCHOJHUTENEH MOJKEH CO-
OTBETCTBOBaTh TOW paboTe, KOTOPYIO OHM OYIyT BBINOJHATH B XOJE pealu3alliM IPOCKTA.
OpHako BO MHOTHX CIIy4asiX PYKOBOIHMTENIH JOJDKHBI MOJIAraThCs Ha KOMaHAy pa3pabOTUHKOB,
KOoTOpass Jjajeka oOT wuneanbHo. Takas cuTyanuss MOXeT OBITh BBI3BaHA CIEAYIOIIUMHU
MIpUYMHAMMU:

1. Bro/pkeT mpoekTa He MO3BOJSIET MPUBJIEYb BHICOKOKBATHM(PHUIIMPOBAHHBIN MepcoHall. B
TaKOM CJIy4ae 3a MEHBIIYIO IJIaTy IPUBJIEKAIOTCS MEeHee KBaTU(UIIUPOBAHHBIE CIICIIUAINCTHI.

2. bpIBalOT CHUTyallMM, KOTJIa HEBO3MOXKHO HaWTH CHEIHMAIMCTOB HEOOXOAMMOM
KBaIM(UKAIIMM Kak B caMOMl oOpraHusanuu-paspaboTyuke, Tak W BHe ee. Hampumep, B
OpraHu3zaiyy "my4iye Jo 1" MOTYT ObITh YK€ 3aHSThI B JPYTUX MPOEKTAaX.

3. Opranu3zanusi Xo4eT MOBBICUTHh MPOQPECCHOHANBHBIN ypOBEHb CBOMX PaOOTHHKOB. B
9TOM CJIy4ya€ OHAa MOKET IpPHBJIEYb K YYAaCTHIO B IIPOEKTE HEONBITHBIX WJIM HEJOCTATOYHO
KBaJIM(ULIMPOBAHHBIX paOOTHUKOB, YTOOBI OHU MPHOOPETH HEOOXOAUMBIN OMBIT U MO YYHINUCH Y
6oJiee OBITHBIX CIIEIUATICTOB.

Takum oOpa3om, MOYTH BcerAa MoaA0Op CHEHAIUCTOB i BBIMOJHEHHS MIPOEKTa UMEET
OIpe/Ie/IeHHbIE OrpaHMYeHHs U He sIBJIseTCsl CcBOOOAHBIM. Bmecte ¢ TeM Heo0X0auMoO, 4TOOBI
XOT. OBl HECKOJIBKO WIEHOB TIpyHNbl pa3palOTUYMKOB HMENIH KBaJIU(PUKAIUIO U OIBbIT,
JOCTaTOYHBIE JJIs1 pa0OTHI Ha/l JAHHBIM MTPOEKTOM. B IPOTHBHOM cilydae HEBO3MOXKHO M30eXaThb
omu60k B pazpadotke I10.

PykoBoauTens mpoekta 0ObIYHO 00sI3aH MMOCHUIATh OTYETHI O XOJIE€ €r0 BBIMOJIHEHUS Kak
3aKa34ylKy, TaK M MOAPATHBIM OpraHu3alusaM. OTO JODKHBI OBITh KpaTKUE JOKYMEHTHI,
OCHOBaHHBIEC Ha MH(pOpPMAIINHU, U3BJIEKAEMON 13 MOJPOOHBIX' OTUYETOB O MpoekTe. B 3THX oTdyerax
JNOJbKHAa OBbITh Ta HH(OpMAIMs, KOTOpas MO3BOJSET YETKO OLEHUTh CTENEeHb T'OTOBHOCTH
CO3/1aBa€MOTI'0 IIPOrPaMMHOTO MPOIYKTa.

B pamkax kypca «CucTeMHas WH)XEHEpHs» BbIIEICHBI CIEAYIONIME POJIK B TPYIIE IO
paszpabotke I10:

- PykoBoauTtens — ob1iee pyKOBOJICTBO MTPOEKTOM, HallMCaHUE JOKYMEHTAIlMH, OOILeHIE
¢ 3akazunkoMm I10;



- CucTeMHBII aHaIUTHK — pa3paboTka TpeOOBaHUI (COCTaBlieHHME TEXHUYECKOTO
3aJlaHus, MPOEKTa MPOTrPAMMHOI0 00ecrieueHus);

- TecTep — cocraBieHne nuaHa TeCTUPOBaHMA M aTTectauuu rorosoro 110 (mpoaykra),
COCTaBJICHHE CLIEHAapHs TECTUPOBAHUS, 0a30BBIM NMpUMEp, MPOBEACHIUE MEPONPUATUI O IJIaHY
TECTUPOBAHUS;

- Pazpabotunk — MonenMpoBaHHWE KOMIIOHEHT IPOrpPaMMHOr0  oOecredeHus,
KOJAUPOBAHUE.

IInanupoBaHue npoexkTa pa3padoTKH NPOrPaMMHOIO0 olecneyeHnst

D¢ dexkTuBHOE yHpaBiIeHHWE MPOTPAMMHBIM TPOEKTOM  HANpPSMYIO 3aBHCUT  OT
MPAaBWJIBHOTO IIJIAHUPOBAHUS padOT, HEOOXOAUWMBIX A ero BbimojHeHHs. [lman momoraer
PYKOBOJIUTENIO TMpPENBUICTh MPOOIEMbl, KOTOPbIE MOTYT BO3HHKHYTh Ha KaKHX-JIMOO 3Tamax
co3nanus 10, u pa3paboTaTh NPEBEHTHUBHBIE MEpbI IS UX MPEAyNpPex ACHUS WU PELICHHUS.
[Inan, pa3paboTaHHBII Ha HayaJdbHOM JTale NPOEKTa, pacCMaTPUBAETCS BCEMH €ro
YYaCTHUKaMU KakK pPYKOBOJSIIUN JIOKYMEHT, BBIIOJIHEHHE KOTOPOIO JIOJDKHO MPUBECTH K
YCIEIIHOMY 3aBEPLIEHUIO0 TMPOEKTa. IJTOT NEPBOHAYAIBHBIM IUIAH JOKEH MAaKCHUMAJIbHO
OJIpOOHO OMMCHIBATH BCE ATAIBI pealn3aliy MPOEKTa.

[Ipouecc nnaHMpoBaHUS HAYMHAETCSA, MCXOJS M3 OMMCAHUSA CUCTEMBI, C ONPEACIICHUS
MIPOEKTHBIX OrPaHWYEHUH (BpEMEHHbIE OTrpaHMYEHHS, BO3MOXKHOCTH HAJIWYHOIO IEpcoHala,
OI0JKETHBIE OTPAHUYEHUS U T.J.). DTH OrpaHMYCHMS JOJDKHBI ONpEAENAThCS MapajuieibHO C
OLICHMBAaHHEM IPOEKTHHIX MapaMeTpoOB, TaKUX KaK CTPYKTypa U pa3Mep MpOeKTa, a TaKxKe
pacripenienieHueM (PyHKIMHA Cpeu MUCHOJHUTENEH. 3aTeM OINpeIeNsioTCcs dTamnbl pa3paboTKu U
TO, KaKue pe3yJibTaThl JTOKyMEHTalusl, POTOTHUIIbI, MOJACUCTEMbI WJIM BEPCUU MPOrPaMMHOIO
NPOAYKTa) JOJDKHBI OBITh MOJYYEHbl 10 OKOHYaHMM OJTHUX OJTanoB. Jlamee HauMHaeTcs
LUKJIMYecKasi yacTh IulaHupoBanus. CHavana pa3pabarbiBaeTcsi rpaguK paboT MO BIMOIHEHUIO
MIPOEKTa UJIH JIaeTcs pa3pelieHre Ha MpOoJI0JHKEHUE HCTIONIb30BaHMs paHee CO3aHHOro rpaduka.
[Tocne 3TOr0 MpPOBOIUTCS KOHTPOJb BBHIMOJIHEHUS PabOT M OTMEYAIOTCS PACXOXKACHUS MEXKIY
peabHBIM U IUTAHOBBIM XO0JI0M paloT.

Jlanee, mo Mepe MOCTYIUIEHHsI HOBOM HHQOpPMAIMM O XOJ€ BBINOJHEHUS MPOEKTa,
BO3MOXKEH NEPECMOTP NEPBOHAYAIBHBIX OLEHOK IapaMETPOB MPOEKTa. JTO, B CBOK OYEpEnb,
MOXKET MpPHUBECTH K H3MEHEHHI0 Tpaduka pabor. Eciu B pesynbrare STUX H3MEHEHHH
HapyIIAIOTCS CPOKU 3aBEPILEHUsS] MPOEKTa, JTOJKHBI ObITh NMEPECMOTPEHBI (M COTIACOBaHbBI C
3aka3zyrkoM [10) mpoekTHbIe OrpaHUYEHHUS.

KoHneuHO, GONBUIIMHCTBO PYKOBOAMTENEH MPOEKTOB HE AyMArOT, YTO pealu3alus uX
MIPOEKTOB MPOMJIET I1aaKko, 6e3 Beskux mpobdsieM. XKenaTenbHO OMKMcaTh BO3MOKHBIE TIPOOIEMBI
ele J0 TOro, Kak OHU MPOSIBAT ceOsl B X0/I€ BBIMOJHEHU NMpoeKkTa. [loaToMy syuriie cocTaBisTh
"meccumuctuueckue" rpaguku pabot, yeM "ontumuctuyeckue". Ho, KOHEYHO, HEBO3MOXKHO
MOCTPOUTH IIJIaH, YYUTHIBAIOUIMKA BCE, B TOM 4HCJE CIy4ailHble, MpOOJEMBbl U 3aJepPKKH
BBITIOJTHEHUS MPOEKTa, MO3TOMY M BO3HUKAET HEOOXOIMMOCTh MEPUOJAMYECKOTO IepecMoTpa
IIPOEKTHBIX OTPAaHUUYEHUN U 3TANlOB CO3JJaHUS IIPOTPAaMMHOIO MPOIYKTa.

[Inan mpoekTa IOMKEH YETKO IIOKa3aThb pPecypchbl, HEOOXOIMMBbIE MJis pealu3aliu
NPOEKTa, paslesnieHue paboT Ha dTambl U BPEeMEHHOW TpaduK BBIIOJIHEHUS 3TUX 3TaroB. B
HEKOTOPBIX OpPraHM3allMAX IUIaH MPOEKTa COCTAaBJISETCS KaK €IMHBIN JTOKyMEHT, COJEep Kalluii
BCE BMJbI IUIAHOB, ONMMCAaHHBIX BbILIE. B Ipyrux ciayyasx IUIaH NPOEKTA OINHCHIBAET TOJIBKO
TexHosoruueckuil mpouecc cozganus [10. B Takom mnane 00s13aTeNIbHO MPUCYTCTBYIOT CCHUIKH
Ha IJIaHbI IPYTUX BUJOB, HO OHU pa3pabaThIBalOTCS OTAEIBHO OT IJIaHa MPOEKTA.

Jletanuzanus MjaHOB MPOEKTOB OYEHb PA3HUTCS B 3aBHCHUMOCTH OT TUIA pa3padaThl-
BAaE€MOI0 MPOrpaMMHOI0 MPOJYKTa U OpraHu3anuu-paspadoryuka. Ho B mobom ciaydae 0oib-
IIMHCTBO IUIAHOB COJEPKaT CIEAYIOIINE Pa3Iebl.

1. Beenenne. Kparkoe omnMcaHue 1eneldl NpoeKkTa U MPOEKTHBIX OrPaHUYEHHH
(OrOIKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaXKHBI JIJIS1 YIIPABJICHUS TPOECKTOM.

2. Opranuzanusi BBIOJMHEHUs TpoekTa. Omnmcanue cnocoba moadopa KOMaH/BI
Pa3pabOTUYMKOB M pacIpeesieHne 00s3aHHOCTEH MEXKTy YJIeHAMU KOMaH/IbI.



3. AHanu3 puckoB. OmnucaHue BO3MOXHBIX MPOEKTHBIX PHUCKOB, BEPOSTHOCTH HX
MIPOSIBJIICHUS U CTPATETUH, HAITPABJICHHBIX HA UX YMEHBIIICHHUE.

4. AnmapatHble W TPOTPAMMHBIE PECYpChl, HEOOXOAMMBIE ISl peau3alliil MPOeKTa.
[Tepedyens anmapaTHBIX CPEACTB U IPOTrPAMMHOTO 00ECIIeUeHHs, HEOOXOAMMOTO I pa3paboTKH
MPOrpaMMHOTO TPOAyKTa. Ecnu ammapatHbele cpeiacTBa TpeOyeTcs 3aKyIaTh, MPUBOTUTCS UX
CTOMMOCTb COBMECTHO C Tpa()MKOM 3aKYIIKH U TIOCTABKH.

5. Pazbuenue pabor Ha ortambl. [Ipomecc peamuzanuu TpoekTa pa3doWBaeTcs Ha
OTJIETILHBIC TIPOIIECCHI, OIMPEACISIOTCS STalbl BBHIMOTHEHHUS TMPOEKTA, MPUBOJIUTCS OIHUCAHUE
pe3ynbTaToB ("BRIXOIOB'") KaXKIOTO dTana U KOHTPOJIbHBIE OTMETKH.

6. I'padux pabot. B 3TOM rpaduke oToOpa)karoTCsi 3aBUCUMOCTH MEXKIY OTACIbHBIMU
nporeccamu (dTamamu) paspadotku [10, olleHKH BpeMEHH WX BBITIONHEHUS W paclpeielieHrue
YWICHOB KOMaH bl Pa3pabOTYMKOB MO OT/ICIBHBIM dTaIaM.

7. MexaHu3Mbl MOHHMTOPMHIA W KOHTPOJISL 3a XOJIOM BBINOJIHEHUS MPOEKTA.
OnuchIBalOTCS TPEIOCTaBISIEMbIE PYKOBOIUTEIEM OTUETHI O X0JI€ BBITOTHEHHS PabOT, CPOKH MX
MPEA0CTaBIICHUS, a TAK)KE€ MEXaHU3Mbl MOHUTOPUHTA BCETO MPOEKTA.

[Inan nomxkeH perysspHO IepecMaTpuBaThcs B Mpoliecce peanuzanuu npoekta. OgHu
YacTu IJIaHa, Hampumep, Tpaduk paboT, U3MEHSIOTCS 4acTo, Ipyrue Oonee crabuimbHBL [lis
BHECCHHMS W3MCHCHHM B TUTaH TpeOyeTcs ChenuanbHas OpraHu3amus JOKYMEHTOIIOTOKA,
MO3BOJISOIIAs OTCIIEKUBATh 3T U3MEHEHUS.

OO0mmue cBeeHust 0 TpeGOBaHUAX K MHGOPMALMOHHBIM CHCTEMAM

[Ipobnembl, KOTOpBIE NPUXOAWUTCS peIIaTh CIEUUATUCTaM B IMpolecce CO3JaHHs
MPOrpaMMHOr0 obecreyeHusi, O4eHb ciloXHbl. [Ipupoma »TMX npobieM He Bcerjga scHa,
0ocoOeHHO ecnu pas3pabaTbiBaeMasi NMporpaMMHas CHUCTeMa HMHHOBallMOHHas. B wyactHocTH,
TPYIHO YETKO OIKCaTh T€ JACHCTBUSA, KOTOpBIE JOJDKHA BBINOJIHATH cuctema. OnucanHue
(YHKIIMOHAJIBHBIX BO3MOXXHOCTEH M OrpaHHYEHHM, HAKJIaJbIBa€MbIX Ha CHCTEMY, Ha3bIBACTCA
TpeOOBaHUSIMU K ATOM CHUCTEME, a caM Ipouecc (popMHUpOBaHUs, aHAIIN3A, IOKYMEHTUPOBAHUS U
MPOBEPKH ITUX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH M OTpaHUYCHUI — pa3paboTKoN TpeOOBaHHIA.

TpeGoBanus moapazaeNsOTCsl Ha MOJb30BaTeNbCKUE U cUcTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — 3TO ONHCAaHME HAa ECTECTBEHHOM s3bIKe (IUIIOC TOSICHSIONIUE IHarpaMMbl)
(GyHKIUH, BBIMOJHAEMBIX CHUCTEMOW, W OTpaHMYEHHM, HakiaJpiBaeMbIXx Ha He€. CucTeMHbIe
TpeOOBaHUS — ITO OMHMCAaHUE OCOOCHHOCTEH CHUCTEMBI (APXUTEKTypa CHUCTEMBI, TPeOOBaHUS K
napameTpaM o0OpyJOBaHUS U T.1I.), HEOOXOAUMBIX TS 3PGEKTUBHON peannu3anuu TpeOOBaHUI
IOJIb30BATE.

IlepBble m1aru mo paspadorke TpedoBaHuil K HHGOPMALMOHHBIM CHCTEMAM -
aHAJIN3 OCYIIeCTBUMOCTH

Pa3paboTka TpebGoBaHUII — 3TO MPOIECC, BKIIOYAOIINN MEPOMPHUSATHS, HEOOXOANUMBIC
Ui CO3JaHMA M YTBEPXKICHHS JOKYMEHTa, COJEpKalllero CrenuHuKaiuio CUCTEMHBIX
TpeOoBaHuil. [ HOBBIX HPOrpaMMHBIX CHUCTEM MpOLECC Pa3pabOTKH TpeOOBAHUN TOJIKEH
HAYMHATBCS C aHAJIM3a OCyIeCTBUMOCTU. HayanmoM Takoro aHanusa sBisieTcs oOliee OrucaHue
CUCTEMBI U €€ Ha3HaueHUus, a pe3yJbTaTOM aHalli3a — OTYET, B KOTOPOM JIOJKHA ObITh YeTKast
peKOMeHalusl, TMPOJODKaTh MM HET Tpolecc pa3paboTKu TpeOOBaHUI TNPOEKTUPYEeMOM
cucrembl. Jlpyrumu cioBaMM, aHaldM3 OCYLIECTBUMOCTH JOJDKEH OCBETUThH CJEIyIOIIHe
BOIIPOCBI.

1. OTBewaer 1nu cucrtemMa oOOmMM U OHU3HEC-IENIIM OpraHu3alliu-3aKa3uuka |
opraHu3aiuu-paspadboTunka’?

2. MoXHO 1M peajn30BaTh CUCTEMY, HUCIOJIb3Ys CYIIECTBYIOLIUE HA JTAHHBIH MOMEHT
TEXHOJIOTUH U HE BBIXO/S 3a MPEEIbI 3aJaHHOW CTOMMOCTH?

3. MoxHO M OOBEOUHHUTH CUCTEMY C JPYTUMH CHCTEMaMH, KOTOpbIE YKe
AKCILUTYyaTUpPYOTCs?

Kputnueckum sBisieTcss Bompoc, OyAeT JM CcHCTeMa COOTBETCTBOBATh  LIEJSM
opranu3anmy. Ecim cucrtemMa HE COOTBETCTBYET ATHM LIEISAM, OHA HE IPEJCTAaBIISIET HUKAKOW



LIEHHOCTH JUIsl OpraHu3anuu. B To jxe BpeMsi MHOTHE OpraHn3allui pa3padaThIBAIOT CUCTEMBI, He
COOTBETCTBYIOIIME UX LENSIM, JINOO HE COBCEM SICHO MOHMUMAs 3TU LENH, JUOO MO BIUSHHEM
MOJUTUYECKUX MU OOIIECTBEHHBIX (PAKTOPOB.

BreimonHeHne aHanm3a OCYIIECTBUMOCTH BKJIIOYaeT cOop M aHanu3 HHGOpMaluud o
Oyaymiel cucTreMe M HalMCaHWE COOTBETCTBYIOIIero ordera. CHaudana clieayeT OIpeaeiuTh,
Kakasi UMEHHO HMH(popMalus HeoOXo/1MMa, 4TOObl OTBETUTh HA MOCTABJICHHBIE BBIIIE BOIMPOCHI.
Hanpumep, 3Ty nHpOpMaILKIO0 MOKHO OJTYYUTh, OTBETUB Ha CIIEIYyIOIIEE:

1. Yto mpou3oifieT ¢ opraHu3aiuei, eciiv cucteMa He OyJIeT BBE/ICHA B OKCIUTyaTaIuio?

2. Kakue Tekymme mpoOiaemMbl CYHIECTBYIOT B OpraHM3allud M Kak HOBas CHCTeMa
ITOMOKET UX PEIINUTH?

3. Kakum o6pazom cuctema OyaeT crmocoOCTBOBATH HesiM Ou3Heca?

4. TpeOyet a1 pa3zpaboTKa CUCTEMbI TEXHOJIOTHH, KOTOpas 10 3TOT0 HE MCIOJIb30BaJIach
B OpraHu3anuu?

Jlanee HEOOXOIMMO OTIPEAETUTh UCTOYHUKU HH(DOPMALIUU. DTO MOTYT OBITh MEHEIKEPhI
OT/EJIOB, IJIeé CUCTeMa OyIeT HCHOJb30BATHCS, Pa3pabOTYMKU HPOTPaMMHOTO OOecredeHus,
3HAaKOMbIE C TUIIOM OyIyIiel CUCTEMBbI, TEXHOJIOTH, KOHEUHBIE M0JIb30BATEIHN U T.1.

Ilocne o0paGoTtku coOpaHHOW WHPOPMALMU TOTOBUTCA OTYET IO  aAHAIU3Y
OCYIIECTBUMOCTH CO3JJaHUS CUCTEMBI. B HEM TOJKHBI OBITH JaHbl PEKOMEHIAIIH OTHOCUTEIBHO
NPOJOIDKEHUS Pa3pabOTKH cuUCTeMbl. MoryT OBbITh MpEUIOKEHbl H3MEHEHHs OroKera u
rpaduka pabOT MO CO3JAHMIO CHUCTEMBbl WIM MpEIbsBICHbI Oojiee BBICOKHE TpeOOBaHUS K
CHCTEME.

ITocTanoBKa 3a1a4M K NPaKTH4YeCKOH padoTe 4

1. U3yunTh npeasiaraeMplil TEOPETUUECKUI MaTepHal.

2. CoctaBuTh NOAPOOHOE OMUCAHNE HH(POPMAITMOHHON CHCTEMBI.

3.Ha ocHOBaHMM oOmNMCaHUsl CHCTEMBI NIPOBECTH aHAJIM3 MPOLECCa OPTraHU3aLUN
MIPOEKTHPOBAHUS NHPOPMAIIMOHHON CUCTEMBI. B X0/1e aHamM3a OTBETUTH Ha BOIPOCHI:

- Uto npou3oiier ¢ opranuzanuei, eciiv cucteMa He OyJeT BBe/IeHa B AKCIUTyaTaluio?

- Kakne Ttexymme mnpoOneMbl CyHIECTBYIOT B OpraHM3allMd M Kak HOBas CHCTeMa
ITIOMOKET UX PEIINUTH?

- Kakum ob6paszom cucrema OynieT crocobcTBOBATh 1M Ou3Heca?

- TpebyeTt nu pazpaboTka cUCTEMBI TEXHOJIOTUH, KOTOpasi 0 3TOT0 He MCIOIb30BaJIaCh B
OopraHu3aluu?

Pesynbrarom aHanmu3a JOKHO SIBUTHCSL 3aKIIOYEHHE O BO3MOXKHOCTH peau3aluu
IIPOEKTA.

4. PactipennenuTh posid B TpyImIe (PyKOBOJMUTENb MPOCKTA-Pa3pabOTUNK, CHUCTEMHBII
aHAITUTUK-Pa3pabOTUUK, TECTEP-Pa3padOTUHK).

5. 3anoaHUTh pa3aessbl IUIaHa:

- Beenenue

- Opranuzaiysi BHIIIOJIHEHUS! IPOEKTa

- AHanu3 pUCKOB

Paznensl MOMKHBI conep)kaTh PEKOMEHJAIMM OTHOCUTENIBHO pPa3pabOTKU CHUCTEMBI,
0a30BbIe IpeAIOKEHHU M0 00BEMY TpeOyeMoro OrojKeTa, Yucily pa3padOTUMKOB, BPEMEHH U
TpeOyeMoMy MpOrpaMMHOMY OOECTIeUEHHUIO.

6. Opopmuts otuert. [IpencTaBUTh OTYET IS 3AIIUTHI.



BapuaHThl HHIMBUAYAJIBbHBIX 32IaHUI

B cooTBercTBHM ¢ yKa3aHHOW TpEAMETHOW OO0JAcThI0O M KJIAacCOM pa3pabaTbiBaeMoOu
MH(GOPMAIIMOHHON CHUCTEMBI pa3paboTaTh OMHCAHHE MH(POPMAIIMOHHOW CUCTEMBI U MPOBECTH
aHaAJIM3 TIPOIIecca OPTaHU3aIuU TPOCKTUPOBAHMS MHGOPMAIIMOHHON CHCTEMBI.

Ta6ymna 4.1 — IHauBuIyaIbHBIC 3aIaHUS

No ITpeameTHas 061acTh Kitacc UC

1 Ckiag MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B

7 CTpoutesibHOE TPEANPUSITHE NC yuera

8 Briciiee yueOHOe 3aBeIeHUE N C ynpasnenus
9 WudpactpykTypa npeanpusTus CIIIIP

10 | AnnapartHas ”HQPAaCcTPYKTypa NpeaAnpHUsITH DKkcnepTHasl cucrema

Conepxanue oT4yeTa

[To BeIMoOMHEHHON paboTe cocTaBisgeTcss oT4eT. OTYET BBIMONHICTCS B AJIEKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTUETY MPOBOIUTCS 3aIIUTa MPAKTUYECKON pabOTHI.
OTdyer NO NpPaKTHUECKOH paboTe MAOIDKEH COCTOATh U3 CIENYIOIIMX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJHAsl 4YacTh: KpPAaTKOE OIMCAHME LEJIeW IMPOEKTa M IPOEKTHBIX OIPaHUYCHUH
(OrOIKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaXKHBI JIJIS1 YIIPABJICHUS TPOECKTOM.

BBogHas dYacTh oT4YeTa JOKHA BKJIIOYATh IIYHKTBI:

YCIOBUC 3aJlavyv; TOpsAOOK

BBITTIOJTHCHUS; IIPOTrpaMMHO-aIIIapaTHbIC CPEACTBA, UCITOJIB3YEMBIC ITPH BBINTIOJTHCHUN pa6OTI)I.

- OCHOBHas 4acTh (omucaHue paboThbl): OMUCAHUE WH(POPMALMOHHON CHCTEMBI; aHaIM3
Ipolecca OpraHu3aliy MPOeKTUPOBAHNS HH(DOPMALIMOHHON CUCTEMBI; POJIH.

OcHOBHas 4YacThb OTYeTa BKIOYAaEeT B ceOs: omucaHue HH(POPMAUMOHHOW CHUCTEMBI
(ITO) - Hanuume 3aKIIOYEHUS O BO3MOXKHOCTH  peaiu3allii  TPOEKTa, COJEPKAIIETO
PEKOMEH/IALMN OTHOCUTENIFHO pa3pabOTKU CHUCTEMbI, 0a30BbIe MPEUIOKEHUS MO 00BEMY
TpeOyemoro Oro/pkeTa, 4YMciay pa3pabOTUMKOB, BpEeMEHHM U TpeOyeMOMy MpOrpaMMHOMY
00€CIeYeHNIO; aHAJIN3 OCYIIIECTBUMOCTH: YKa3aTh BO3MOXKHbIE IPOOJIEMBI U MyTH UX PELICHHUS;
POJIM YYaCTHUKOB rpynisl pazpadotku [10.

- 3aKJIOYCHUE (BBIBOJIBI);

- CIIMCOK UCIOJIb30BaHHON JIUTEPATYPHI.

3ammTa OTYETAa 3aKJIOYAeTCsl B INPEAbSBICHUM IPENOAABATENI0  IOJYyYEHHBIX
pe3ynbTaToB B BHJE (haiiia M AEMOHCTpPALMU MOJyYEHHBIX HABBIKOB MPHU OTBETaX Ha BOIMPOCHI
IIpenoaaBaTess.



KonTpoJbHbIe BOIPOCHI

1. Ilpennoxure, Kro OBl MOI yd4acTBOBaTh B (OPMHUPOBAHWUH TpPEOOBAHWNA IS
YHUBEPCUTETCKON CHCTEMBI PETUCTPALUU CTYIAEHTOB. OOBACHUTE, MOYEMYy MOYTH HEU30EXKHO,
910 TpeOoBaHus, CHOPMYITHPOBAHHBIC Pa3HBIMU JIMIIAMHU, OYAYT IPOTHBOPEUHBHI.

2. Pa3pabarbiBaercs cuctema [1O ans aBromaTu3anuu OMOIMOTEYHOTO Karajora. JTa
cucremMa OyJIeT cojepxaTh HH()OPMAIMIO OTHOCHTEIHHO BCEX KHHUT B OMOIMOTEKEe W OyIeT
nojie3Ha OMONIMOTEYHOMY TNiepcoHaly, aboHeHTaM U uuTaTensM. Cuctema IODKHA HMETh
CpelcTBa IIPOCMOTpa Karajora, CpeACTBa CO3JaHMs 3allpOCOB U CPEACTBA, IO3BOJISIOLINE
MOJIb30BATENSIM PE3EPBUPOBATh KHUTH, HAXOMAIIUECS B IaHHBIM MOMEHT Ha pykax. Omnpenenure
OCHOBHBIC OIOPHBIC TOYKH 3PCHHUSI, KOTOPHIE HEOOXOIUMO y4eCTh B CHCIIU(PUKAIIUN CUCTEMBI, U
MOKAXUTE UX B3aUMOOTHOIICHHUS, UCIIONIb3YS JUarpaMmy HepapXuu TOUEK 3pEHUs.

3. [lns Tpex TOYEeK 3peHHs, OIpENEICHHbIX B cHCTeMe OHOIMOTEYHOro Karajora,
YKaXXUTE CEPBHUCHI U COOTBETCTBYIOIIUE NaHHBIC, KOTOPHIE OOECHEUMBAIOTCS ITUMU TOUYKAMHU
3peHuUs, U COOBITHUS, KOTOPBIE YIPABIIAIOT TUMH CEPBUCAMHU.

4. KTo momxeH MpoBOaUTH 0030p TpeboBaHuii? Hapucyiite Moaenb mporiecca o063opa
TpeOOBaHUM.

5. Bama xoMmaHus HCIIONIB3YeT CTaHAApPTHBIM METOJ aHaiu3a TpeboBaHuil. B mporecce
paboThl BBI OOHAPYXKHIIM, YTO 3TOT METOJl HE YYUTHIBACT COIMAIBHBIC (DAKTOPHI, BAKHBIC IS
CUCTEMBI, KOTOPYIO BBl aHalIM3UpyeTe. Bam pyKkoBOIWTENb Jajd BaM SICHO TMOHSTh, KaKOMY
METO/Y aHaju3a HyKHO ciefoBaTh. OOCYyIUTE, UTO BbI IOJDKHBI JI€NIaTh B TAKOW CUTYaIUU.

IpakTnueckas padora 5. UnppacTpykTypa NpoeKTUPOBAHUSI HHHOBAIIMOHHBIX
HHKEHEPHBIX peleHn il

Hear pabGorbl: O3HakomiieHue ¢ wmerogojorueit IT-meHemkMeHTa B yhpaBieHHU
NPOEKTaMH{; U3yUYE€HUE OCHOBHBIX 3JIEMEHTOB OINpEAEIEHUs, IPEACTAaBIEHUS, IPOCKTUPOBAHUS U
MOJIETTUPOBAHUS IPOTPAMMHBIX CHCTEM.

[IpakTnueckass pabora HampaBieHa HAa O3HAKOMJICHHE C OCHOBHBIMHM 3JIEMEHTaMU
OTIpe/ieNICHUs], MPEACTABICHUs, MPOSKTUPOBAHUS U MOJEIHPOBAHUS MPOTPAMMHBIX CHUCTEM C
nomotbio si3bika UML, monyueHune HaBBIKOB MO MPUMEHEHHUIO JIAaHHBIX JJIEMEHTOB s
MOCTPOCHHUSI 00BEKTHO-OPHEHTUPOBAHHBIX Mojeneit IC Ha ocHOBaHUU TpeOOBaHMIA.

TpeOoBaHHsI K pe3yIbTaTaM BHITIOJTHEHHS MPAKTUICCKON PabOTHI:

- MOJIeNIb CHUCTEMBl JOJDKHA COJAEpXkaTh: JAWarpaMMy BapHaHTOB HCIOJIb30BaHUS;
auarpamMmbl B3aUMOJEHCTBHUS JJI1 KaKJOTO BapHaHTa HCIOJb30BaHUS; Juarpammy Kiaccos,
MO3BOJIAIOIIAs pean30BaTh Bech omucaHHbll QyHkuuoHan MC; o0beIMHEHHYIO Auarpammy
KOMITOHEHTOB U Pa3MeEIICHUs;

- ISl KJTACCOB yKa3aTh CTEPEOTHIIbI;

- B 3aBHCHMOCTHM OT BapuaHTa 3aJaHus JuarpaMma pa3MelleHus T0JDKHAa IOKa3blBaTbh
pacnojoKeHue KOMIIOHEHTOB B paclpeAeIeHHOM MPHIOKEHUU.

OcHoBBI TEOPUH

Oo6mme cBenenusi 00 00bekTHOM MoaeaupoBanuu UC

CymiecTByeT MHOKECTBO TEXHOJIOTMH M WHCTPYMEHTAJIBHBIX CPEJACTB, C MOMOILBIO
KOTOPBIX MOXHO peajn30BaTh B HEKOTOPOM CMbICIE onTHUMalbHbIM mpoekt MC, HaumHas c
JTana aHajiW3a W 3aKaHYMBas CO3JaHMEM NpPOTPaMMHOTO KOJAa CHCTeMbl. B OoNbIIMHCTBE
CIIy4aeB 3THU TEXHOJIOTUH MPEIbABISAIOT BECbMa JKeCTKHE TpeOOBaHUS K Mpolieccy pa3paboTKu U
UCTIONIE3YEMBIM pecypcaM, a IMOMBITKA TPAaHCHOPMUPOBATH HMX O] KOHKPETHBIC MPOCKTHI
OKa3bIBAIOTCS Oe3ycrnemHbIMU. DTU TexHoJoruu mnpenctaBieHsl CASE-cpencTBaMu BepXHETO
ypoBHst uinn CASE-cpeactBamu monHoro xu3HeHHoro nukia (upper CASE tools unm full life-
cycle CASE tools). Onu He MO3BOJSIOT ONTUMHU3UPOBATH AEATENBHOCTh Ha YPOBHE OTACIBHBIX
AJIEMEHTOB INPOEKTa, U, KaK CJIEJCTBUE, MHOTHE Pa3pabOTUYMKU NEPELUIM Ha TaK Ha3bIBaeMbIe
CASE-cpencta umxHero ypoBHsa (lower CASE tools). OqHako OHM CTOJIKHYJHMCH C HOBOWM



npobsiieMoil — TpobIeMoil OpraHU3aIlMi B3aUMOJCHCTBUS MEXAY pPa3lIUYHBIMH KOMaHIaMH,
peaIN3YIOLUMH MPOEKT.

YHuduuupoBaHHblii A3bIK 00beKTHO-OPHEHTHPOBAHHOI0 MOJEJIMPOBAHNS

YHupuuupoBaHHbI  SA3bIK  00BEKTHO-OpHEHTHpOBaHHOTO MozaenupoBanus Unified
Modeling Language (UML) siBujCcs CpeacTBOM JAOCTHXXEHHS KOMIIPOMHCCA MEXIy ATHUMHU
nonxogamu.  CyliecTByeT — JIOCTaTOYHOE  KOJIMYECTBO  MHCTPYMEHTAJIbHBIX  CPEICTB,
nojiepkuBaronmx ¢ nomouibto UML sku3HeHHbI MK MH(POPMALIMOHHBIX CHCTEM, H,
onHoBpeMeHHo, UML siBnsieTcst 1OCTaTOYHO THUOKHUM JJII HACTPOWKU M MOACPKKH CHEIUPUKI
JeSTEIbHOCTH PA3TUYHBIX KOMaH/ pa3padOTUYNKOB.

Coznanne UML nHauanoce B okTsiOpe 1994 r., xorna Jxum Pambo u I'paau byu u3
Rational Software Corporation cranu paborate Haa oObeauHeHHEM cBoux MeToqoB OMT u
Booch. B nactosimee Bpemsi koHcopuuyM monb3oBateneii UML Partners Bximrowaer B ceOst
Ipe/CTaBUTeNIel TaKMX TpaHIoB HH(DOPMAIMOHHBIX TexHONOrui, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasinser c000i 00BEKTHO-OPUEHTUPOBAHHBIHN S3BIK MOJIETTMPOBaHMUS,
o0naarouil cleayomuMUI OCHOBHBIMU XapaKTepUCTUKaMHU:

- ABIISICTCS S3bIKOM BHU3YaJbHOI'O MOJIEIMPOBAHUS, KOTOPBIH oOecneunBaeT pa3paboTKy
pENpe3eHTaTUBHBIX MOJIENeN UIs OpraHM3allii B3aUMOJCHCTBHS 3aKa3uumka U pa3paboTyHka
NC, paznuunbIX rpynn papadotunkos UC;

- COACPKUT MEXaHU3MBbI PACIIUPEHUS] U CIIEUAIN3aluN 0a30BBIX KOHIETIIHUN S3bIKA.

UML — 5710 cranaapTHas HOTalUus BHU3YaJbHOTO MOJEIMPOBAHMS IPOrPaMMHBIX
cuctem, npuHATas KoHcopumymMoM Object Managing Group (OMG) ocenpto 1997 1., u Ha
CeTOJHSAIIHUIN JIeHb OHa MOJIACP)KUBACTCSI MHOTUMH 00BEKTHO-opHeHTHpoBaHHbIMU CASE-
MPOJIYKTAMHU.

UML ButoyaeT BHyTpeHHUN HAOOp CPEeACTB MOJICIMPOBAHUS, KOTOPBIE Ceifuac MPUHSTHI
BO MHOTMX METOAAaX M CpeICTBaX MOJAEIUPOBAaHUSA. OTH KOHLENIMH HEOOXOIUMBI B
OOJIBIIMHCTBE MPUKIAAHBIX 3a/1a4, XOTs He KaKJas KOHLEMIMS HeoOXoauMma B KaKJOW 4yacTu
KaXK7oro npuiioxkeHus. [lonp3oBaTensm si3pika MpeoCTaBIeHbl BO3MOKHOCTHU:

- CTPOMTh MOJENIM Ha OCHOBE CpEACTB sjpa, Oe3 HCIOJIb30BaHUS MEXaHU3MOB
paciypeHust 1j1si OOJIbITMHCTBA TUITOBBIX MPUIIOKEHUI;

- 100aBIATH MPU HEOOXOAUMOCTH HOBBIE AJIEMEHTHI M YCIIOBHbIE 0003HAYECHHUS, €CIIU OHU
HE BXOAAT B PO, WU CIELUATU3UPOBATH KOMIIOHEHTHI, CUCTEMY YCJIOBHBIX 0003HAaUeHMIA
(HOTaLMIO) M OTPAHUYEHUS JJIs1 KOHKPETHBIX MPEAMETHBIX 00acTel.

S3pik UML

Awarpamma
BAPMaHTOB
UCNONB30BAHMA

[ I I

Auarpamma Auarpamma
KNaccoe COCTOARHMIA

Ouarpamma
nocnejoearens-
HOCTEHR

Huterpupoeannan
uOAenb CNOXKHOW
CUCTeub!

Auarpamma
ABATENBHOCTH

HAuarpamma Auarpamma Ouarpamua
Koonepauym KOMNOHEHTOE pasBepTLIEaHuA

Pucynok 3.1 - UaTerpupoBanHas MOJEIb CJI0KHOM CUCTEMBI B HOTAIMK si3bika UML

Crannaptr UML npemaraer cienyromuil Habop Auarpamm JUis MOJCIUPOBAHMS:

l. auarpaMMbl BapHaHTOB HCHOJb30BaHUs (use case diagrams) — Al MOJEIUPOBAHUS
OM3HEC-TPOLIECCOB OpraHu3alM U TpPeOOBAaHUH K cO3aBaeMoil cucteme);

2 nuarpammbl ~ kiaccoB  (class diagrams) — ans  MOJAEIMPOBAHUS CTAaTHYECKOMN
CTPYKTYPBI KJIACCOB CUCTEMBI U CBSA3EH MEKIY HUMU;



3. auarpaMmebl ioBesieHus: cucteMsl (behavior diagrams):
3.1 amarpammebl B3aumoercTBHs (interaction diagrams):
3.1.1 quarpaMMebl ocaeI0BaTeNbHOCTH (sequence diagrams) u
3.1.2 xooneparuBHble  nuarpammsel  (collaboration diagrams) — ans
MOJICIMPOBAHMs Ipoliecca OOMEHa COOOIEHUSIMH MEX]y OOBEKTaMu;
3.2 nuarpamMMmbl  cocTosiHMM  (statechart diagrams) — g MoJenUpoBaHUA
NOBECHUA OOBEKTOB CHCTEMBI NPH MEPEXOE U3 OJTHOTO COCTOSHUS B IPYTO€;
3.3 nuarpamMbl  fesiTenibHOCTe (activity diagrams) — Ui MOAETMPOBaHUS
MOBEJICHUS CHUCTEMbl B pPaMKax pas3jIMYHBIX BAapUAHTOB MCIIOJIb30BaHUSA, WIIH
MOJICTTUPOBAHUS ICSITEIbHOCTEN;
4. nuarpammbl peanu3zanuu (implementation diagrams):
4.1 nuarpaMMbl KOMIIOHEHTOB (component diagrams) — uisi MOAETUPOBaHUS
MepapXul KOMIOHEHTOB (TIOICUCTEM) CHCTEMBI;
4.2 nmarpammbl  pa3BepThiBaHus (deployment diagrams) — st MoaenIupoOBaHUS
(U3NUECKO apXUTEKTYPbI CUCTEMBI.

JAuarpaMMbl BADUAHTOB HCIOJIb30BAHUSA

[lonatue BapuaHTa uHCHOJB30BaHUS (use case) BrepBele BBesn MBap SkobcoH u
npunail eMmy Takyl 3HAa4lMMOCTh, 4YTO B HAcTOsIee BpeMs BapUaHT UCIOJIb30BaHUS
NpeBpaTUiCcs B OCHOBHOM 3JIeMEHT pa3paOOTKM M IJIAHMPOBAHUS MPOEKTA.

Bapuant wWCmonp30BaHMS — TPEACTABISIET COOOW  IMOCIEIOBATEIBHOCTh  JICHCTBHIMA
(TpaH3aKIMii), BBIMOJIHAEMBIX CHCTEMOH B OTBET Ha COOBITHE, HHUIIMHPYEMOE HEKOTOPBHIM
BHEUIHUM OOBEKTOM (IEHCTBYIOIIMM  JIMLOM). BapuaHT UCHOJIb30BAaHUS  OIHUCHIBAET
TUIIMYHOE B3aUMOJEICTBHE MEXIy IOJIb30BATEIEM UM CcUCTeMOW. B mpocreiimem ciyuae
BapHaHT UCHOJIb30BAaHUS ONpENeNsIeTcs B TIpolecce OOCYX ACHHUS C I0JIb30BAaTEIEM TeX
¢byHKUMH, KOTOpble OH XoTen Obl peannzoBaTh. Ha s3pike UML BapuaHT HCHONB30BaHUS
M300paKAIOT CIEIYIONAM 00pa3oM:

BEIPHEIHT HCNONb30BaHMA

Pucynok 3.2 - BapuaHT uCnoJyib30BaHust

HeticTBytoiee nuiio (actor) — 3To poib, KOTOPYIO MOJIH30BATEIh UTPAET MO OTHOIICHHUIO
K cucteMe. J[eficTByroIMe IUIa MPEACTABISIOT COOON pONiM, a HE KOHKPETHBIX IOJeH Win
HauMeHOBaHMs pabor. HecMoTpss Ha TO, 4YTO Ha aUarpaMmax BapUAaHTOB WCIOJIb30BAHUS
OHHU H300pa)karoTCsi B BHUJE CTUIU30BAHHBIX YETOBEUECKUX (UTYPOK, NEHCTBYIOIIEE JIHIIO
MOJKET TaKKe OBITh BHEIIHEH CHUCTEMOW, KOTOpOW HeoOXoanMa HEKOTOopas HH(OpMAIHs OT
naHHOUM cucteMbl. Iloka3biBaTh Ha auarpaMme JIEUCTBYIOIIMX JIMI[ CIEAYET TOJBKO B TOM
cily4yae, KOTrJla MM JCHCTBUTENBHO HEOOXOIMMBI HEKOTOpPHIE BapHAHTHI MCIOJb30BaHMs. Ha
s3pike UML peiicTBytoliye numa npeacTaBisioT B Buae GUryp:

Pucynok 3.3 - JleiicTByromiee Ju1o (aKTep)



JleiicTBytomue Nuiia JIEISITCS Ha TPU OCHOBHBIX THIIA!

- TI0JI30BATEIIH;

- CHCTEMEI;

- IPYTUE€ CUCTEMBI, B3AMMOICHCTBYIOIINE C JAaHHOM;

- BpeMsl.

Bpemsi ctaHOBUTCS JEHCTBYIOIIMM JIMIIOM, €CIIM OT HEro 3aBHCHUT 3allyCK KaKuX-IH00
COOBLITHUH B CUCTEME.

IlocTaHoBKa 321a4u K NPAKTHYeCKOI padoTe 5

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHrall.

2. Iloctpoiite nuarpaMmy BapHaHTOB MCTIOIB30BaHUS ISl BBIOpaHHON MH(GOPMAITMOHHON
CUCTEMBI.

3. BeimosiauTe peanu3anuo BApHAHTOB WCTIOJIb30BaHMS B TepMHHAX
B3aUMOJICHCTBYIOMIUX OOBEKTOB M IMPEACTABISIONIYI0 CO00il Habop Auarpamm:

3.1 quarpamm KjiaccoB, pealu3yIONIMX BapUAHT UCIOJIb30BAHMUS;

3.2 nuarpaMM B3aUMOJICMCTBUS (IMarpaMM MOCJIEIOBATEIBHOCTH M KOOMEPATUBHBIX
auarpamMM), OTpaXKaloUIMX B3aUMOJIEHCTBHE OOBEKTOB B MPOIECCe pealu3alliid BapuaHTa
HCIIOJIb30BaHUs.

4. Pa3nenuTh Ki1acchl MO MakeTaM, UCIONIb3ys OJMH U3 MEXaHU3M pa30ueHusl.

5. IlocTpoiiTe nuarpaMMy COCTOSIHUH JUIsi KOHKPETHBIX OOBEKTOB HH(POPMALMOHHON
CUCTEMBI.

6. IloctponTs OTYET, BKIIOYAIOIIMN BCE IIOJYYEHHBIE YPOBHHM MOJENH, OIMCAHHE
(GyHKIMOHAIBHBIX OJOKOB, MOTOKOB JTAaHHBIX, XPAHWIMIL U BHEIIHUX 00beKTOB. IIpencraButh
OTYET IO NPAaKTUUECKOH paboTe AJIs 3aIIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUM

B cooTBeTcTBHM ¢ yKa3aHHOW MPEAMETHOW OO0NACThIO M KJIaccoM pa3padaThiBaeMOi
MH()OPMAITMOHHOW CHCTEMBI MIOCTPOUTE AUArpaMMy BapHAHTOB WCITOJIH30BAHUS JJI1 BEHIOpAHHON
WH(GOPMAIIMOHHON CUCTEMBI, BBHIMIOJHHUTE PEAIM3alUi0 BAPUAHTOB HUCIOJIB30BAHUS, MOCTPONTE
JTUarpaMMy COCTOSTHHM JIJ1si KOHKPETHBIX 00BEKTOB HH()DOPMAITMOHHOW CHCTEMBI.

Ta6ymma 5.2 — IHauBuIyaIbHBIC 33 IaHUS

No ITpeameTHas 061acTh Kitacc UC

1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B

7 CTpouTenbHOE NPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBe/IcHUE NC ynpasnenus
9 WudpacTpykTypa npeAanpusTus CIIIIP

10 | AnnapartHas ”HQPACTPYKTypa NpeAnpHUsITHS DKkcnepTHasl cucrema

Conepxanue oT4yeTa

[To BeIMoOMHEHHO#N paboTe cocTaBisgeTcss oT4eT. OTYET BBIMONHICTCS B AJICKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTUETY MPOBOJUTCS 3aIIUTa MPAKTUYECKON paOOTHI.

OTdyer NO NpPaKTHUECKOH paboTe MOIKEH COCTOSTh U3 CIENYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAs 4acTh;

- OCHOBHasi 4YacTh (omucaHue paboThl): AWarpaMMa BapHaHTOB HCIIOIH30BAHUS
MH(GOPMAIIMOHHON CHUCTEMBI, THarpaMMa COCTOSIHHM JJIsi 00bEKTOB WH(OPMAIIMOHHON CUCTEMBI;




- 3aKJIIOUYEHUE (BBIBOIBI).

BBonHas yacTh 0T4ETa JOJDKHA BKIIFOYATh MMYHKTHI:

- YCIIOBUE 33]1a4H;

- TIOPSIZTOK BBITIOJTHCHHSI.

- MPOTrpaMMHO-aNMapaTHbIe CPEJICTBA, UCIIOIH3yEeMbIE TIPU BHITIOTHEHUH PAOOTHI.

3amuTa oT4YeTa 10 MPaKTUYECKOi paboTe 3aKiI04aeTcs B MPeIbsBICHUH MPENo/1aBaTeio
MOJTyYEeHHBIX PE3YyJbTaTOB B BHJE (ailia U AEMOHCTPAllMK MOJyUYEeHHBIX HABBIKOB MPH OTBETaX
Ha BOIPOCHI MPEMNo/iaBaTesl.

KonTpoJbHbIe BOIPOCHI

1. [laiiTe onpeneneHne NOHATUIO «BAPUAHT UCTIOIb30BAHUS.

2. Kakue TuIibl CBA3M MOTYT NPUCYTCTBOBATh HA JUAarpaMMe BapUAHTOB UCTIOIb30BAHUS?
3. [aiite onpeneneHne NOHATHIO «ICHUCTBYIOIIEE JIUI0Y.

4. Kakue THIBI COOOIIEHUI MOTYT IIPUCYTCTBOBAThH HA IUarpaMMax B3auMOJCHCTBUS?

5. JlaiiTe onpejiesieHne MMOHATHIO KJIacc, 00BEKT Kiacca.

6. KeM u 17151 4ero Mo>keT ObITh UCTIOIB30BaHA [UarpaMma pa3MenieHus?

IIpakTHyeckas padora 6. UHcTpyMeHTa/ILHOE 00ecnieYeHHe OHTOJIOTHYeCKOro
MOACTUPOBAHUA l/IH(l)OpMaIII/IOHHI)IX CUCTEM

Leap padotel: M3yueHHe TEXHOIOTMU KOHTPOJS KadyecTBa MPOEKTOB MH(OPMAIIMOHHBIX
CHCTEM

[IpakTuyeckas pabOoTa HampaBjiieHa Ha O3HAKOMJIGHHE C OCHOBHBIMHM IOHSATHUSMU
METOJIOJIOTUHN YIIPABJICHUS POEKTaMH, MOJyY€HUE HABBIKOB 110 MPUMEHEHHIO TAHHBIX MMOHITHM
IPU MOCTPOCHUHU IUIaHA MPOEKTa, MOCTPOeHUs rpaduka padoT, pacupeneieHUs UCHOIHUTENEH,
YOpaBJI€HUS pPUCKAMM, H3YYEHHE METOAOB  YIPaBICHHS KAuyeCTBOM  IPOEKTHPOBAHHMS
MH(OPMAIMOHHBIX CHCTEM

TpeboBaHus K pe3ybTaTaM BBIIOIHEHUS PaOOTHI:

[TocTpouts MOsIENH YIIPABIECHUS IPOEKTOM, BKIIOYAIOIIYIO:

- OIIPEJICTICHHE BCEX ATANOB IPOEKTA, 3aBUCHUMBIX ITAlOB, ONPEAEICHUE JJINTEIbHOCTH
JTAaroB;

- IIOCTPOCHME HA OCHOBE IOJYUYEHHBIX JAHHBIX CETEBOM M BPEMEHHOW Iuarpamum;

- MOCTPOEHUE JUarpamMmbl pacrpeaeseHus: pabOTHUKOB I10 Tanam;

[Ipn ompeneneHun sTama ykKas3blBaeTCs €ro Ha3BaHME — OTpaXKawllee CyTh 3Tama
(Hampumep, ONpeaeNIeHHuEe I0JIb30BATEIbCKUX TpeOOBaHMMN, NPOEKTUpPOBaHHE HHTEpdeiica);
3TAINoOB JOJKHO OBITh HE MEHee 7, B NMPOEKTe 3aJelCTBOBAHO 3 yeloBeKa MepcoHana (Tpymnmna
pa3pabOTUHKOB).

OcHoBBI TECOPUH

I[InanupoBaHue npoexkTa

VYnpaBieHue nporpaMMHBIM MPOEKTOM 3aBUCHUT OT MPABMIIBHOTO IJIAHMPOBAaHUS padoT,
HEOOXOJUMBIX JUIsl €ro BbINOJIHEHUs. [lmaH momoraeT MeHemKepy NIpeaBUIETh MNPOOJIEMBI,
KOTOpble MOTYT BO3HHMKHYTh Ha Kakux-1u0o »srtamax co3zanus 11O, u paspaboraTsb
MIPEBEHTUBHbIE MEpPbI I UX MpeAynpexjaeHuss wiu pemeHus. [lnan, paszpa®oTaHHbI Ha
HAYaJIbHOM JTall€ IMPOEKTa, PacCMAaTPUBAETCS BCEMHU €r0 YYaCTHUKAMM KaK pPYyKOBOAIIUI
JOKYMEHT, BBIIIOJIHEHUE KOTOPOI'0 JOJKHO IMPUBECTU K YCIEIIHOMY 3aBEPIICHHUIO TPOEKTA. DTOT
NEepBOHAYAJIBHBIA IJIaH JIOJDKEH MAKCUMAaJIbHO IMOAPOOHO OMMCHIBATh BCE 3TAllbl pealu3aluu
npoekta. Kpome pa3paboTku miaHa npoekTa, Ha MEHeIKepa JIOXKUTCS 00513aHHOCTh pa3padOTKU
JPYTUX BUAOB IUIAHOB. DTH BU/IbI IUIAHOB KPATKO ONMMcaHbl B Tabuue 3.1.

B nuctunre 1 nokasan npouecc miuanupoBanus co3ganus 110 B Buae ncesgokoaa. 31ech
CZIE€JIaH aKLIEHT Ha TOM, YTO IJIJaHMPOBAaHUE — 3TO MTEpalMOHHBIA npouecc. I[Tockonpky B mpo-
LIECCEe BBINOJIHEHHUS MMPOEKTA MOCTOSHHO MOCTYNaeT HoBas MHGpopMalus, IUIaH JOJDKEH pery-
JSIPHO TepecMaTpuBaThes. BaxkHbiMU (pakTOpamMu, KOTOpbIE MOJDKHBI YUUTBIBATHCS MPU paspa-



0oTKe jiaHa, sABJIAKOTCA (bI/IHaHCOBBIC n OCJIIOBBIC 00s13aTeNbCTBA OopraHu3anunu. Ecnu onu n3me-
HAKOTCS, 9TH U3MCHCHUSA TAaKXKE JOJIXKHBI HaUTH OTpa’XCHUEC B IIJIAaHC pa60T.

Tabmura 4.1 - Bunas! miasoB

[Tman Ormcanue

[Tnan xauecTBa OnuceiBaeT CTaHAAPTHI M MEPONPHUATHA 1O TMOAJEPKKE KauyecTBa)
azpabatsiBaemoro 110

[Iman arrecrauuu OnuchIBaeT CrocoObl, pecypchl U MepeueHb paboT, HEOOXOAMMBIX ISl aTH
TeCTalMM TPOrPAMMHOUN CUCTEMBI

[lnam  ynpaBnenus |OMHUCHIBAET CTPYKTYPY U MPOIECCHI yIpaBiIeHHs KOHpHUTyparueit
KoHpurypamuei

[Inan cornpoBox- [[Ipemaraer miaH MeponpusaTH, Tpedyromuxcs A conpoBoxaeHus [10 B
nenus 110 [POLIECCE €r0 IKCITyaTally, a TAKKE PacyeT CTOMMOCTH COIIPOBOXKIACHHUS 1
HEOOXO0IMMBIE JIJIsl 3TOIO PECYPCHI

[Inan mo ympasie- ONKUCHIBAET MEPONPUSATHS, HAlpaBICHHbIC HA MOBBIIICHUE KBAJIU(UKALINUH
HUIO IEPCOHAJIOM  [4JI€HOB KOMaHbl Pa3pabOTUYNKOB

JIuctunr 1. [Ipouecc niiaHUpoBaHUS MPOEKTA

OmnpeneneHre MPOSKTHBIX OTPaHHYEHUI

[TepBoHauabHAs OIICHKA MTAPAMETPOB MPOEKTA

OmnpeneneHne dTarnoB BEITIOTHEHHS MPOCKTa M KOHTPOJIBHBIX OTMETOK
while moka nmpoexT He 3aBepIIUTCs WK He OyJeT OCTaHOBJIEH loop
CocraBienue rpaduka padot

Hauano BeImosHeHUsT paboT

O’kujjaHue OKOHYAHUS 04epeTHOrO ATarna padoT

OTcnexxuBaHue X0/1a BBITIOJTHEHUS paOdoT

[lepecMoTp OIIEHOK TapaMeTPOB MPOEKTA

N3menenue rpaduka padbot

[TepecMOTp MPOEKTHBIX OrpaHUYCHUN

if (Bo3nukIa mpobaema) then

[TepecMOTp TEXHHUECKUX WIIM OPTAHU3AIMOHHBIX TTAPaMETPOB MPOSKTA
end if

end loop

KoHTpoJibHBIE 0TMETKH 3TanoB pador

Menemxkepy i opranuzanuu npouecca cozganus 110 u ynpaBneHuss uM HeoOXoauma
uHpopmanus. [TockonbKy camo mporpaMMHOe oOecrieueHHe HEeocs3aeMo, 3Ta YIpaBlIeHUECKas
HHpOpMaLUA MOKET OBbITh IOJIy4€Ha TOJIbKO B BUJI€ JJOKYMEHTOB, OTOOPaXKaroIUX BBIIIOJHEHNE
OYepeHOTro 3Tana pa3padoTKU MPOrPaMMHOTO MPOoayKTa. bes aTol mHpOopMauu HEeNb3s CyAUTh
O CTENEHH TOTOBHOCTH CO34AaBAEMOI0 IIPOAYKTA, HEBO3MOXXHO OLEHUTHh IPOU3BEICHHBIC
3aTparhl WIK U3MEHUTH Tpaduk pabdoT.

[Ipy 1UTaHMpPOBAaHMM TpoOILECCa ONPENEIAIOTCS KOHTPOJBbHBIE OTMETKH—  BEXH,
OTMEYaloIMe OKOHYaHHUE ONPEIEJIEHHOro 3Tama padoT. i Kaxaod KOHTPOJIbHOW OTMETKU
CO3/1aeTCsl OTYET, KOTOPBIA MPENOCTaBIAETCS PYKOBOACTBY IIPOEKTA. DTH OTYETBHI HE OJIKHBI
ObITh OONBIIMMH OOBEMHBIMH JOKYMEHTAMH; OHH JOJDKHBI TOJBOJIUTH KpPATKHE WTOTH
OKOHYaHUsS OTJEJILHOIO JIOTHUECKU 3aBEPIICHHOIO 3Tana IMpOoeKTa. DTAalloM HE MOXKET ObITh,
Hanpumep, "Hamucanme 80% koxma mnporpamm", IOCKOJBKY HEBO3MOXKHO IIPOBEPHUTH
3aBeplleHHe Takoro "3tama'; KpoMe Toro, nojjo0Hast UH(popMaIys MPAKTUIECKH Oecrioyie3Ha A
YIpaBJIEHUs, MOCKOJIBKY 3/1eCh HE OTOOpa)kaeTcsi CBA3b 3TOro '"srtama'" C JIpyruMHu dTanamu
co3zganus I10.



OObIYHO TO 3aBEPLICHUHM OCHOBHBIX OOJIBIIMX JTaloB, TakuX Kak pa3paboTka
crnenu@uKanuy, TPOeKTUPOBaHHWE M T.1., 3akazuuky [IO mpegocTaBisiOTCS pe3ysibTaThl UX
BBITIOJIHEHHSI, TAaK Ha3bIBA€MbIe KOHTPOJIbHBIE IPOCKTHBIE HJIEMEHTBI. OTO MOXXET OBITh
JOKYMEHTAIMsI, MPOTOTHUI MPOrpaMMHOT0 MPOAYKTa, 3aKOoHYeHHbIe mojacuctembl 1O u T.1.
KoHTponbHbIE MPOEKTHBIE IEMEHTHI, NpefocTaBisemble 3aka3uuky [IO, moryt coBmagars c
KOHTPOJIbHBIMH OTMETKaMH (TOuYHEee, C pe3yJbTaTaMU BBINOJIHEHMs Kakoro-nubo srtama). Ho
oOpaTHOe yTBepXaeHHEe HeBepHO. KOHTpOJbHBIE OTMETKM — 3TO BHYTPEHHHE MPOCKTHHIE
pe3yNIbTaThl, KOTOPBIE HCTIONB3YIOTCS 711 KOHTPOJIS 32 XOJIOM BBIIIOJIHEHUS [TPOEKTa, U OHM, KaK
IIPaBWJIO, HE MIPEOCTABIAIOTCA 3aKa3uuKy 110.

Jlns ompeneneHuss KOHTPOJIBHBIX OTMETOK Bech mporiecc cosznanus [1O nomxeH ObITh
pa3dbUT Ha OTHENbHBIE ATalbl C YyKa3aHHbIM "BBIXOJOM" (pe3ysibTaTOM) KaKJIOro JTara.
Hanpumep, Ha pucynke 4.1 nokazaHsl 3Tamnsl pa3paboTku crielupukanuy TpeOoBaHuil B ciyyae,
KOI'Zia Ui €€ NMPOBEPKU HUCIIOJIb3YETCSl MMPOTOTUIl CUCTEMBI, & TAKXKE MPEICTABJICHBI BBIXOJIHBIE
pe3ynbTaThl (KOHTPOJbHBIE OTMETKH) KaKJIOTro JTama. 3Aechb KOHTPOJIbHBIMU IPOEKTHBIMU
AIIEMEHTaMHU SIBIIIIOTCS TpeOOBaHMA U crienupuKaIys TpeGoBaHUH.

AN BHAMT
OCYUecT- T ]
BAWOCTH TpEoRa /4

— — - —

¥

) Monsd0BaTeAbCRE
Druer pefonarien

CrcTesnme

TpefoBaHnR

{ Ot

Pucynox 4.1 - Dramnsl nporiecca pa3padoTKu crerupuKaim

I'papuk pador

Cocrasienne l"pa(l)I/IKa - OAHA U3 CaMbIX OTBETCTBCHHBIX pa60T, BBITIOJIHACMBIX MCHECIXKEC-
poM TpoekTa. 37ech MEHEIKEp OICHUBAET JIUTEILHOCTh MPOEKTa, OMpPEeNsieT Pecypehl, He-
00X0IMMBIC ISl peali3alii OTACIBHBIX ITANOB padOT, U MPEACTABISAET UX (ITAIbBI) B BUJIE CO-
TJIACOBAaHHOMW MOCJEI0BAaTEIbHOCTH. ECcnu TaHHBINM MPOEKT MOA00EH paHee peaaTn30BaHHOMY, TO
rpaduk paboT MoCieTHEro MpoeKTa MOXKHO B3SITh 32 OCHOBY Ul JaHHOTro mpoekTta. Ho 3atem
CIIeyeT y4ecTh, YTO Ha OTAEIBHBIX 3Talax HOBOTO MPOEKTa MOTYT KCIOJB30BATHCS METOMbI U
moaXxoJbl, OTJIMYHBIC OT MCIIOJIb30BAHHBIX PAHEC.

Ecnu mpoekT sBiseTCs WHHOBAIIMOHHBIM, MEPBOHAYAIIBHBIE OLEHKU UIMTEIHHOCTH U
TpeOyeMBbIX PECypcOB HaBEpHsKa OyayT CIMIIKOM ONTUMUCTHUHBIMH, AK€ €CIU MEHEDKEp
MOTIBITACTCS MPEAYCMOTPETh BCE BO3MOXKHBIE HEOXKUAAHHOCTU. C ATON TOYKU 3pEHUS MPOEKTHI
CO31aHUsA 11O me oTnmuaroTcd OT OOJIBIINX HHHOBAIIMOHHBIX TCXHHUYCCKUX IPOCKTOB. HosBrie
a’pOmMOPThl, MOCTHI U JakKe HOBbIE AaBTOMOOWIIM, KakK TMPABUJIO, TMOSBISIIOTCS TMO3KE
IEpBOHAYATIbHO 00BSABIIEHHBIX CPOKOB HX CAa4u WJIM MOCTYIUVICHHUA Ha PBIHOK, YEMY HpI/I'-II/IHOI\/’I
SIBIIAIOTCS HEOXKUJAAHHO BOZHUKIIIHME TMPOOIEeMbl U TpyAHOCTH. VIMeHHO mosTOMY rpaduku padboT
HEOOXOAMMO TIOCTOSIHHO OOHOBJISITH MO MeEpe TMOCTYIUICHHsT HOBOW HWH(MOpPMAIMU O XOJe
BBITIOJTHEHHSI IPOEKTA.

B nponiecce cocraBnenus rpaduka (pucyHok 4.2) Becb MacCUB padboT, HEOOXOAMMBIX IS
peaM3anuy MpoeKTa, pa3duBaeTcs Ha OTAETbHBIC ATAalbl U OLICHUBACTCS BpeMs, Tpedyroleecs
JJIs1 BBITIOJTHCHUS KaXK0ro dTaria. OOBIYHO MHOTHE ITAIlbl BRIIIOIHIIOTCS napaaijaCiIbHO. Fpa(bm(
paboT AOMKEH MpelycMaTpuBaTh ATO U PaCHpeAeNisiTh MPOU3BOJACTBEHHBIE PECYPCHl MEXKIY
HUMHU HauOosiee OoNTHMalbHBIM 0Opa3oM. HexBaTka pecypcoB AJis BBIIOJHEHHUS] KaKOro-inbo
KPUTHYECKOTO JTara - 4acTasi IpuYruHa 3aJePKKU BBITIOTHEHUS BCETO MPOEKTA.

JIMUTEeNbHOCTD ATANoB OOBIYHO JIOJKHA OBITh HE MEHbIE Heaenu. Eciu oHa OyaeT MeHb-
I1€, TO OKQKETCS HIKE TOYHOCTH BPEMEHHBIX OIIEHOK ITAlOB, YTO MOXKET MPUBECTH K 4aCTOMY
nepecMoTpy Tpaduka pabor. Takke mermecooOpa3HO (B acleKTe YMNPaBICHUS TMPOEKTOM)
YCTaHOBUTh MAaKCHUMAJIbHYIO JUTUTEILHOCTh 3TAIOB, HE mpeBblmatonyro 8§ unn 10 venens. Eciu



€CTh JTarbl, UIMEIOIINE OONBIITYIO UTUTEIHLHOCTh, HX CIEAYeT pa3OUTh HA ITAIlbl MEHBIICH M-
TCIIBHOCTHU.

[Ipu pacuere ATUTENHLHOCTH JTANlOB MEHEIKEP JOJDKEH YUYUTHIBATh, YTO BBIIOJIHEHUE
mo0oro sTana He oboiaeTcs 6e3 O0IBIINX WM MaJICHbKUX IpobiieM U 3aaepxek. PazpaboTunku
MOTYT JOMYCKaTh OIIUOKHU WU 3aJCpPKUBATh CBOIO PabOTy, TEXHUKA MOXKET BBIUTH H3 CTPOS
Tu00 amnmapaTHhIe WM TPOTPpaMMHBIC CPEACTBA IMOJICPKKH TpoIriecca pa3padOTKH MOTYT
MOCTYIUTh C OMO3JaHWeM. EcCIu MpPOEKT WHHOBAIMOHHBIM W TEXHUYECKH CJIOXHBIA, 3TO
CTAHOBUTCA AOIIOJIHUTCIIBHBIM q)aKTOpOM IIOSABJICHUA HereJIBI/II[eHHBIX HpO6J’I€M 158 YBGJ'II/I‘—IeHI/ISI
JUTUTETBHOCTH pean3aliy MPOEKTa 10 CPAaBHEHUIO C TIEPBOHAYATLHBIMH OI[CHKAMHU.

Kpome BpeMeHHBIX 3arpar, MEHEKEep JODKCH paccuuTaTh JAPYyTHE PECYpCHI,
HEOOXOUMBIC NJISl YCIEITHOTO BBIMOTHEHUS Kaxaoro stama. OcoOblii BHA pecypcoB — 3TO
KOMaHJ1a pa3pad0TYMKOB, NMPUBJICYCHHAS K BBIOTHEHHUIO MTPOEKTa. JpyruMu BUIaMu pecypcoB
MOTYT OBITH HE0OXOIWMOE CBOOOJHOE IHCKOBOE MPOCTPAHCTBO Ha CEpBEpe, BpeMs
WCIIOJIB30BAHUS KaKOTO-JTHMO0 CIHeluaabHOTO O0OpYyIOBaHWS W OIOKETHBIC CpEACTBA Ha
KOMaHAMPOBOYHBIC PACXO/IbI IEPCOHANA, pAOOTAIOIIETO HAJl IPOEKTOM.

TpedoBanus k 11O

I[I/Ial“paMMbl IPOLEeCCOB U BPEMEHHBIC THAI'PAMMBI

—

CnpeneneHae Onpejenenue Ouerira Pacnpenenewig Coznanme J
" atants TARAC MBI PECYDCOB EOGOHANE A
STangs Lo 31an0a J

no aranau 7

pator .

Pucynok 4.2 - TIponiecc cocraBnenus rpaguka padbot

CymiecTByeT Xopolliee SMIUPUYECKOE MPABUIIO: OIICHUBATh BPEMEHHBIE 3aTPaThl TaK, KaK
OyITO HHWYEro HETMPEABUACHHOTO W "TUIOXOTO" HE MOXET CIYYHTHCS, 3aTE€M YBEIUYHUTH ITH
OLIGHKH JJIsl y4eTa BO3MOXKHBIX MpoOsieM. Bo3MokHBIE, HO TPYJHO MPOTHO3UPYEMBIE TIPOOIEMBI
CYIIECTBEHHO 3aBHCAT OT THIA M IAPaMETPOB MPOCKTA, & TaKkKe OT KBATU(PUKAIIUU U OIBITA
YJIEHOB KOMaHIbl pa3paboTunkoB. K HMCXOAHBIM pacYeTHBHIM OIIEHKaM pPEKOMEHIYeTCs
no6aBnaTh 30% Ha BO3MOXKHBIE MpoOsieMbl U 3aTteM ete 20%, 4ToObI OBITh TOTOBBIM K TOMY, YTO
HEBO3MOKHO MPEABUICTb.

I'paduk paboT 1O MPOEKTYy OOBIYHO NPEIACTABISICTCS B BHUAC HaOoOpa aWarpaMM u
rpadUKoB, MOKA3bIBAIOUINX pa30MEeHHe MPOEKTHBIX paboOT Ha STambl, 3aBHCUMOCTH MEXIY
ATanaMu U pacrupeereHue pa3paboTUNKOB MO ITAMAM.

BpemeHHble U ceTeBble THATPAMMbI

BpeMennbsie u cereBble aHMAarpaMMbl TIOJE3HBI IS TPEICTABJICHUS rpaduka padoT.
Bpemennas nuarpamma Mokas3blBaeT BpeMs Hadajla M OKOHYAHMS KaXIOTO JTama U €ero
miTenbHOCTh. CeTeBas aAuarpaMMa OTOOpa)KaeT 3aBUCHUMOCTH MEXIY PazUYHBIMH dTanaMu
MPOEKTa. DTU UarpaMMbl MOXKHO CO3[aTh aBTOMAaTHYECKU C MOMOIIbIO IPOrPAMMHBIX CPEJICTB
MOJIICP)KKH YIIPABIICHUS HA OCHOBE MH(OPMAIINH, 3I0KEHHON B 0a3¢ TaHHBIX IIPOEKTA.

PaccMoTpuM »Tambl HEKOETo MpOeKTa, MpeAcTaBlIeHHble B Tabn. 4.2, U3 KOTOpOH, B
YaCTHOCTH, BUJHO, 4TOo dTan T3 3aBucutT or dtanma T1. OTo 3Hauut, yto »tan T1 HoipkeH
3aBepUINThCA TMpexae, 4yeM HauyHeTcss ostan 3. Hampumep, Ha stanme T1 mnpoBoauTtcs
KOMITOHEHTHBIM aHaJIM3 CO3/1aBaéMOr0 TNPOrpPaMMHOTO TPOAyKTa, a Ha »dTtane T3 —
MIPOEKTUPOBAHNUE CUCTEMBI.



Tab6ymia 4.2 - Dranbl TPoeKTa

Otan JUINTENnbHOCTD (JTHH) 3aBUCHUMOCTh
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)
T11 7 T9 (M6)
T12 10 T11 (M8)

OTMETKOM. Oqepez[Hoﬁ o9Tall MOXET Ha4dYaTbCiad TOJBKO TOT A4,

Ha ocHOBe nmpuBeIEeHHBIX 3HAYEHHUH JUTUTEILHOCTH JTAINOB M 3aBHCUMOCTH MEXIy HUMH
CTPOUTCSI CETeBOHM TpaduK MOocCIe0BaTeIbHOCTH 3TamnoB (pucyHok 4.3). Ha stom rpaduke
BU/IHO, Kakue pabOThl MOTYT BBINOJHATHCS NapajuIeNIbHO, a KaKWe JOJDKHBI BBITIONHATHCS
MOCJIEIOBATEIBHO JIPYT 3a JPYroM. JTambl 00O3HAYEHBI MPSMOYTOJIbHUKaMH. KOHTpoibHBIE
OTMETKH U KOHTPOJIbHBIE TIPOEKTHBIE 3JIEMEHTHI TIOKa3aHbl B BU/IE OBAJIOB M 0003HAYEHBI (KaK U
B Tabn. 4.2) OykBoil M C COOTBETCTBYIOIIMM HOMepoM. JlaThl Ha JIaHHOW JaUarpaMme
COOTBETCTBYIOT Hadaily BBIMOMHEHHUS 3TanoB. CeTeBylO IuarpamMmy CieAyeT YWTaTh CieBa
HaIpaBo U CBEPXY BHH3.
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Pucynok 4.3 - CereBas AuarpaMma 3Taros

Ecnu piisg co3gaHust ceTeBOM AvarpaMMbl HCIOJB3YIOTCS IPOrPAMMHBIE CPEICTBA
MOJAEPKKHA YIPABICHUS MPOEKTOM, KaXKIbIA ATall JOJIKEH 3aKaHYMBAThCA KOHTPOJIBHOMU

Korga Oyjaer TmoJydeHa




KOHTPOJIbHAs OTMETKa (KOTOpas MOKET 3aBUCETh OT HECKOJBbKUX MPEIIECCTBYIOLIMX 3TaIoB).
[Toaromy B Tperbem cTonOUE Tabn. 4.2 MpHUBEAEHbI KOHTPOJIBHBIE OTMETKH; OHHM OyayT
JOCTUTHYTBl TOJIBKO TOTJAa, Korjga OynIeT 3aBeplleH 3Tal, B CTPOKE KOTOPOro IOMeIleHa
COOTBETCTBYIOIIAS] KOHTPOJIbHAS OTMETKA.

JIro60i#1 sTam He MOXXET HayaTbCs, MOKAa HE BBHIMOJHEHBI BCE 3Talbl HAa BCEX MYTHX,
BEIyIIMX OT Hayajia MMpoeKTa K JaHHOMY 3Tamy. Hampumep, stan T9 He MoxkeT HadaTbcs, MOKa
He OynyTr 3aBepuieHbl »Tamel T3 u T6. OTmeruMm, 4YTO B JaHHOM CIIydae JIOCTH)KEHHUE
KOHTPOJIBHOM OTMETKM M4 rOBOPHUT O TOM, YTO 3THU HTalbl 3aBEPILICHBI.

MuHnumanbHOE BpeMs BBIIIOJIHEHHS BCETO IPOEKTa MOXHO PacCUUTaTh, IPOCYMMHUPOBAB
B CETEBOW JAMarpaMMe JIMTEIBHOCTH 3TaloB Ha CaMOM JUIMHHOM MyTH (UIMHA MYTH 37eCh
U3MEpPSETCS] HE KOJIMYECTBOM 3TAIllOB HAa IMYTH, & CyMMAapHOW JIMTEIBHOCTBIO ATHX ATAIOB) OT
Hayajia mpoeKTa JI0 €ro OKOHYAaHMs (3TO TaK Ha3bIBaeMbIN KpUTHUECKUN 1MyTh). B Hamem ciaydae
MIPOIOJDKUTENBHOCT MpoeKTa coctaBisier 11 Hexens wnm 55 paboumx nueil. Ha puc. 4.3
KPUTHUYECKHUH MyTh MOKa3aH 0ojiee TOJICTHIMU JTUHUSIMH, YeM OCTallbHble MyTH. Takum oOpa3om,
o011ast MPOAOIDKUTEIBHOCTh pean3allii MPOEKTa 3aBUCUT OT ATAINOB pabOT, HAXOAAILIMXCS Ha
KpuTHueckoM myTu. JlroOas 3amepikka B 3aBEpIICHHUU JIIOOOTO 3Tana Ha KPUTHUECKOM ITyTH
MIPUBEJET K 3aI€PKKE BCETO IIPOEKTA.

3anepKKa B 3aBEpUICHUM 3TAlOB, HE BXOJSAIIMX B KPUTHYECKUH ITyTh, HE BIUSET HA
IIPOJOJKUTEIBHOCTD BCETO MPOEKTA JI0 TEX MOP, 0K CyMMapHas JJINTEIbHOCTh 3TUX 3TAIOB (C
y4TOM 33/IepK€K) Ha KAaKOM-HUOYIb IYTH HE TMPEBBICUT MPOIOLKUTEIBLHOCTH paboT Ha
KputnueckoM nyTtH. Hampumep, 3anepkka stana T8 Ha cpok, mMeHbmmi 20 1HEH, HUKaK He
BIIMSET HAa OONIYIO MPOJOJDKUTEIHLHOCTh MpoekTa. Ha puc. 4.4 mpencrtaBieHa BpeMEHHas
auarpamMma, Ha KOTOpO IOKa3aHbl BO3MOXHBIE 3aJIEP’KKH Ha KaX10M JTarle.
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Pucynok 4.4 - BpemenHnas quarpamMma JUIMTEIbHOCTH 3TAIlOB

CereBas nuarpaMMa MO3BOJSET YBUAETHh B 3aBUCUMOCTH 3TallOB 3HAYMMOCTb TOTO WJIU
MHOTO 3Tara Jylsl peaju3aliy BCero Nnpoekrta. BHUMaHMe K 3TanmaM KPpUTHYECKOTO IyTH YacTo
MO3BOJISIET HAWTH CIIOCOOBI MX H3MEHEHHMS C TeM, YTOObl COKPAaTHTh JJIUTEIBHOCTH BCEro
npoekTa. MeHepkepsl HCIOIb3Y0T CETEBYIO JUarpaMMmy Uil pacupeencHus pador.

Ha puc. 4.5 nokazano apyroe mnpeacraBieHue rpaduka pabor. DTO BpeMeHHas
nuarpamMma (MHOT/Ia HaszbIBaeMasi 110 UMEHH ee u3o0perarens auarpaMMmoil ['anta) MoxxeT ObITh



MOCTPOEHA MPOTPAaMMHBIMHU CPEJICTBAMH TMOJACPKKHU Mpolecca ynpapieHus. OHa MOKa3bIBaeT
AIATCIIBHOCTh  BBIMIOJTHCHHUA KAXAOTO OJOTalla MW BO3MOXHBIC HMX 3aJCPKKU (HOKaSaHLI
3aTE€HEHHBIMH NPSIMOYTOJIbHUKAMU), @ TAK)KE AaThl HaYajda U OKOHYAHUS KaXJ0ro 3Tamna. JTarbl
KPUTHYECKOTO MMYTU HC UMCIOT 3aTCHCHHLBIX IMPAMOYT'OJIbHUKOB, 3TO O3HAYACT, UTO 3aAC€pPiKKa C
3aBEPILICHUEM JIaHHBIX 3TAIOB MPUBEJET K YBEITUUCHHUIO JUIUTEIILHOCTH BCETO MPOEKTA.

Tabnuna 4.3 - PactipeenieHre UCTIOTHUTEIEH 10 dTaram

OTan Hcnonuurenn
T1 Jxeitn
T2 Amnna
T3 Jxeitn
T4 ®pen
T5 Mbpu
T6 Amnna
T7 Jxum
T8 Opex
T9 Jxeitn
T10 Anna
TI11 Opex
T12 Open

[Tomo6HO pacnpeneIeHNI0 BPEMEHH BBITIOJTHEHUS ITAMOB, MCHEIDKEP JTOJKCH PaCCUUTATh
pacnpezielieHne pecypcoB IO 3TaraM, B YACTHOCTU HA3HAYUTH UCTIOJHHUTENEH Ha KaXKIbIA JTall.
B Tabn. 4.3 mpuBeneHo pacrpenencHUe pa3pabOTUMKOB HAa KaXKIBIA ATar, MPEICTaBICHHBIA
Ha puc. 4.5.

[IpuBenennas Tabnuia MOXET OBITh HCIOJIb30BAHA MPOTPAMMHBIMU  CpPEJICTBAMU
MOAJEPXKKU Tpollecca YIpaBJICHUS [UIsl TOCTPOCHHS BPEMEHHOM auarpaMMmbl 3aHSTOCTH
COTPYJTHUKOB Ha OIpPEIeICHHBIX dTanmax padoT (puc. 4.5). Ilepconan He 3aHAT B paboTe Ha
MIPOEKTOM BCE BpeMs €ro peanu3anuu. B TedueHue mepuoja HEe3aHSATOCTU COTPYIHUKH MOTYT
OBITH B OTITyCKE, pa0OTaTh HAJ APYTUMH NMPOEKTAMH, TPOXOAUTH OOYUIECHHUE H T.JI.
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Pucynok 4.5 - BpemenHas quarpamma pacrpesiesieHns pabOTHUKOB 10 dTaraM

B Oompmmx opraHumzanmusx OOBIYHO pabOTaeT MHOTO CIEIHAIUCTOB, KOTOpbIC
3aJIeHCTBYIOTCSI B MPOEKTE MO Mepe HeoOxoauMocTH. KoHeuHo, Takoi MoAXoJl MOXKET cOo31aTh
OTpe/ieNIeHHbIE MPOOJIEMBI ISl MEHEDKEPOB MPOEKTOB. HampumMep, eciu CrenuaiiucT 3aHsT B



MIPOEKTE, KOTOPBI 3aJEepP)KUBAETCS, 3TO MOMKET CO3[aTh MpPSAMbBIE CIOXHOCTH IS JAPYTHX
MIPOEKTOB, TJI€ OH TAaKXKe JTOJDKEH Y4acTBOBATb.

[lepBoHauanbHblii rpaduk pabOT HEM30EKHO CONEPKHUT KaKue-HUOYAb OLIMOKU MWIIH
HenmopaboTku. [lo Mepe peanu3anuy TPOEKTa PACCUNTAHHBIC OIECHKH JIIHTEIFHOCTH
BBITIOJIHEHHSI HTAroOB paboT JOJKHBI CPABHUBATHCS C PEATbHBIMM CPOKAMM BBIITOJHEHHS ITHUX
3TanoB. Pe3ynbraThl CpaBHEHHS JOJDKHBI UCIIOJIB30BAaThCS B KAYECTBE OCHOBBI JIJISI IEPECMOTPa
rpaguka paboT emie He pealr30BaHHBIX ATAlOB MPOEKTa, B YAaCTHOCTH JUIi TOTO, YTOOBI
MOTIBITATHCSl YMEHBIITUTD JUTUTEITLHOCTh 3TANlOB KPUTHYECKOTO ITYTH.

IlocTanoBka 3a1a4M K NPAKTH4YeCKOH padoTe 6

1. U3yunTh npeasiaraeMplil TEOPETUUECKUI MaTepHal.

2. ITocTpouTh BPEMEHHYIO U CETEBYIO IMArpaMMbl JUIsl BHIOPAHHOTO MTPOEKTA.

3. IlocTponTh quarpaMMmy pacnpenenaeHus y4aCTHUKOB IPYIIIBI 110 dTaram.

4. ITocTpouTh CIIMCOK BO3MOKHBIX PUCKOB C YKAa3aHUEM Ha3BaHUS U OMMCAHUSA PHUCKA.

5. IIpoBecTn aHanM3 PUCKOB.

6. Onucarb cTpaTeruio INIAHNPOBAHUS PUCKOB.

7. IlocTponThs OTYET, BKIKOYAKONIMNA BCE IIOJYYEHHBIE JHarpaMmbl M OIHACAaHHE
CTpaTeruy IUIAaHUPOBaHMs PUCKOB. IIpeacTaBUTh OTUET MO MPaKTHYECKON paboTe /ISl 3alUThI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUM

B cooTrBeTcTBHM € yKa3aHHOHM NpeIMETHON OOJIACThIO M KJIACCOM pa3padaTbIBacMOii
MH(GOPMALIMOHHON CHUCTEMBI TOCTPOUTH BPEMEHHYI0 U CETEeBYIO AMArpaMMbl; IOCTPOHTH
JUarpaMMy pacIpelelIeHUs YYaCTHUKOB TPYIIBl IO 3TalaM; IMOCTPOUTH CIHUCOK BO3MOXKHBIX
PUCKOB C YyKa3aHMEM Ha3BaHWs M OIMCAaHWS pHUCKA; MPOBECTH aHAJIU3 PHUCKOB; ONUCATh
CTPATEruIo INIAHUPOBAHUS PUCKOB.

Ta6ymna 4.4 — IHquBuIyaJIbHBIC 33 IaHUS

No ITpeameTHas 061acTh Kitacec UC

1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 ITopTan B2B

7 CTpouTenbHOE NPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBe/IeHUE N C ynpasnenus
9 WudpactpykTypa npeanpusTus CIIIIP

10 | AnnapartHas ”HQPAacTPYKTypa NpeAnpHUsITHs DKkcnepTHasl cucrema

Conepxanue oT4yeTa

[To BbImosmHeHHOW paboTe cocTaBisgercs OoTyeT. OTYEeT BBIMOJHAETCS B 3JIEKTPOHHOM
Bujie. I1o BeIMOIIHEHHOMY OTYETy MPOBOAUTCS 3alllUTa MPAKTUYECKON pabOTHI.

OTdyer NO MNpPaKTHUECKOHM paboTe MAOIKEH COCTOATh U3 CIENYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAsl 4acTh: KpaTKOE ONMCAHME IieJied NMpoeKTa. BBoAHAs 4acTh OT4eTa JOJDKHA
BKJIIOYATh IIYHKTBI:  YCJIOBHE 3aJlaud; MOPSAJOK BBIIOJHEHUS; IPOrpaMMHO-aIlapaTHbIE
CpeZACTBA, HCIIOJIb3yEeMbIe ITPH BHIMOJIHEHUH PaOOTHI.

- OCHOBHasi d4acTh (omucaHue palOTHI): ONUCAaHUE WHPOPMAIMOHHON CHCTEMBI;
BpeMEHHas U CeTeBas JAuMarpamMMbl yIpaBiIeHUS MpoekToM pa3pabotku HMC; amarpamma
pacnpesielieHusl y4aCTHUKOB TPYIIbl [0 3TaraM; CIHUCOK PHUCKOB; aHAU3 PUCKOB; CTPATErus
IUTAHUPOBAHMSI PUCKOB.




- 3aKJIIOUYEHHE (BBIBOJIBI);

- CIIMCOK MCIIOJIb30BAaHHOM JINTEPATyPHI.

3amuTa oT4YeTa M0 MPAKTHYECKOM padoTe 3aKIII0YaeTCs B MIPEAbIBICHUH MPEIO0/1aBaTETI0
MOJTYYEHHBIX PE3yJIbTaTOB B BUJE (haiija M JEMOHCTPAIIMU MOJYYECHHBIX HABBIKOB MPU OTBETAX
Ha BOIPOCHI IPEMNOIaBATEIIS.

KoHTpo/ibHBIE BOIPOCHI

1. VnpasieHue Ka4ecTBOM MPOrPAMMHOTO HPOAYKTA.

2. Ilpouecc muanupoBanus co3nanus [10.

3. KoHTpoJIbHBIE OTMETKH 3TanoB padoT.

4. lnarpamMmbl IIPOLIECCOB ¥ BpEMEHHbBIE AUATPAMMBI.

5. BpeMeHHbIE U CeTeBbIE TUarpaMMBl.

6. Pactipenenienrie COTHUTENEH MO ATanam

7. Tunsl pUCKOB, KOTOPBIE MOT'YT OKa3aTh BIMSHUE HA JIaHHBIN MPOEKT
8. Cxema mpoliecca yrpaBiIeHUs pUCKaMHU

9. Pe3ynpTaThl aHaJIN3a PUCKOB

IIpakTHyeckas padora 7. Texnosornu RDF u OWL

Heanr paGorel: M3ydeHune CcOBpeMEHHBIX TMPOEKTHBIX TexHojoruid B UT-chepe.
[TonydyeHne HaBBIKOB IO NPUMEHEHHIO JAHHBIX METOJOJOTHNA JUIsl IUIAHUPOBAHUS IPOEKTA.
N3yueHne MeTo10B yrpaBieHHs Ka4eCTBOM MPOSKTUPOBAHMS HH(POPMALIMOHHBIX CUCTEM.

[Ipaktrueckass paboTa HampaBiieHa Ha O3HAKOMIJICHHME C OCHOBHBIMU TOHSTHSMHU
METOJOJIOTUN YNPABICHUS MTPOECKTaMH, IOJIYyYEHNUE HABBIKOB M0 IPUMEHEHUIO JaHHBIX MOHATUN
NIPY TIOCTPOSHHUH TUTaHA MPOEKTa, MOCTPOeHHs rpaduka padoT, pacupeaeseHus UCTOTHUTENEH,
YIOpaBiI€HUS PUCKaMM, M3YYEHHE METOAOB  YIPABICHHS KAayeCTBOM  IPOEKTHPOBAHUS
MH(POPMAITMOHHBIX CUCTEM, U3yUEHUSI METPUK KayecTBa MPOrPaMMHOTO 00ECTICYSHHS.

TpeOGoBaHHsI K pe3yIbTaTaM BHITIOJTHEHHS MPAKTUICCKONW PabOTHI:

[TocTpouTs MOAENb yIIpaBiI€HUS TPOECKTOM, BKIHOYAIOLIYIO:

- OIIPEZICIICHUE BCEX ITANOB IPOEKTA, 3aBUCUMBIX 3TaIlOB, ONPEIEICHUE IUTEIBHOCTH
3TaNoB;

- TOCTPOCHHME HA OCHOBE MOJYYEHHBIX IAaHHBIX CETEBOM W BPEMEHHOU AUArpamm;

- MOCTPOCHUE JUarpamMMbl pacrpeaeneHus: pabOTHUKOB IO dTanam;

- pa3paboTKy MoKa3aTesell KadyecTBa BBIIIOJHEHUS IIPOEKTA TI0 ATaraM;

- pa3paboTKy cTpaTeriu yIpaBJIeHHs PUCKaMHU IO dTaram.

IIpu onpenenennn 3Tana yka3blBaeTCs €ro Ha3BAHUE.

OcHoOBBI TEOpPUM

Crpareruu ynpapjeHusi puckamu npu ynpasjeHun IT-npoexkramu

BaxHoii yacTpi0 pabOTHI MEHEIKepa MPOEKTa SIBJISIETCA OLIEHKA PUCKOB, KOTOPbIE MOTYT
NOBIUATh Ha Tpapuk pabOT WM HAa KAuecTBO CO3[aBa€MOT0 IMPOrPAaMMHOTO MpPOAYKTa, U
pa3paboTKa MEepONpUATUI MO MPEJOTBPAIICHUI0 PUCKOB. Pe3ybTaThl aHamn3a pUCKOB JOKHBI
OBITH OTpaXXeHbl B IUIaHE Mpoekra. OmnpeneneHue PUCKOB M pa3paboTKa MEpONPHUITHN 10
YMEHBILIEHUIO UX BIUSHUS HA XOJ1 BHIIIOJIHEHUS IIPOEKTA HA3bIBACTCS YIPABICHUEM PUCKAMMU.

KonkpeTHble THUIIBI PUCKOB, KOTOpPbIE MOTYT OKa3aTh BJIMSHUE Ha JaHHBIA IPOEKT,
3aBUCAT OT BUJIA CO3[aBAEMOr0 IPOTPAMMHOIO MPOJYKTa U OT OPraHU3aLMOHHOTO OKPYKEHUS,
I7Ie pealin3yercs NpOTrpaMMHBIA TPOEKT. BMecte ¢ TeM MHOTHWE THIIBI PHUCKOB CIIOCOOHBI
MOBJIMATH Ha JIFOObIE MPOTrPAMMHBIE MPOEKTHI, ITH PUCKHU MPUBEIEHBI B Ta0I. 5.1.



Tabnuua 5.1 - Bo3aMoXXHbBIE pUCKH IPOTPAMMHBIX IIPOEKTOB

Puck Turel pucka Ornucanue pucka

TekydecThb Puck ans npoexra OnbITHEIE pa3pabOTUMKH MOKUIAIOT MPOEKT 10
pa3pabOTUYNKOB €ro 3aBEPIICHHUS

H3meHeHue B Puck nis npoexra Opranuzanusi MEHsIET CBOM PUOPUTETHI B
YIIPaBICHUU YIPaBICHUH POECKTOM

opraHuzaimen

HeroroBHOCTB Puck st mpoekta ATirapaTHbIE CpECTBA, KOTOPbIE HEOOXOIMMBI

afrapaTrHbiX CPpCACTB

I IIPOCKTA, HE MOCTYIIHUIIM BOBPEMA WUJIM HEC
COTOBLI K OKCILTyaTalluK1

N3menenune Puck nns mpoekta n [[losiBjIeHHE OOJBIIOTO KOJTMYECTBA
TpeGoBaHUI IS HETpeIBUICHHBIX U3MEHEHUI B TpeOOBAHUSAX,
pa3pabaTeiBaeMOro  MpeABABIsIEMbIX K pa3pabaTsiBaemomy 10
ITPOLYKTa
3azepkka B Puck s mpoekra m (CrienpuKaniiyu OCHOBHBIX MHTEP(ENicoB
pa3paboTke ISt MOJICHCTEM HE MOCTYIMIN K pa3paboTuuKaM B
cnenuuKanuu pa3pabaTeiBa€MOr0  (COOTBETCTBHH C TPaPHUKOM padoOT
[IPOAYKTa
Henoonenka pasmepa  [Puck juig npoekra u  [Pasmep cucTeMbl 3HAYUTEIBHO MPEBBICUI
pa3pabaTeIBaeMoii ISt NEPBOHAYAJIBHYIO OLIEHKY
CHUCTEMBI pa3pabaThIBa€MOT0
[IPOAYKTa
Henocrarounas Puck nis CASE-cpencrsa, npeaHa3HaYeHHbIE IS
spdextuBHOCT CASE- pazpabaTbiBaeMOro  [MOAJEPKKH NMPOEKTa, OKA3aINCh MEHEe
CpEICTB MPOAYKTa ph(HEKTUBHBIMU, YEM OXKHUIAIOCH
N3meHeHus B busHec-puck (OCHOBHBIE TEXHOJIOTUU IIOCTPOEHUS
TEXHOJIOTHH IIPOrPaMMHOM CHCTEMBI 3aMEHSAIOTCS HOBBIMU
pazpabotku I10
[TosiBnenne busHec-puck Ha peiHke nporpaMMHBIX IPOLYKTOB 10
KOHKYPUPYIOILErO OKOHYaHUS IPOEKTA MOSBUIACH KOHKYPUPYIOLIAs
IIPOrPaMMHOT0 [IpOrpaMMHasi CUCTEMa
IPOAYKTa

VYHOpomeHHo pHUCK MOXXKHO TOHHUMAaTh, KaK BEPOSITHOCTh TPOSBICHHUS KaKHUX-THOO
HEeOJaronpusITHBIX OOCTOATENBCTB, HETaTHBHO BIMSIOIIMX HA pEaTH3alUI0 NpoekTa. Pucku
MOTYT YIpOKaTh MPOEKTY B LIEJIOM, CO3aBa€MOMY IPOTPAMMHOMY MPOIYKTY MU OpraHU3aluu-
pa3paboTynky. MOXHO BBIICIIUTH TPU THUIIA PHCKOB.

1. Pucku uis mpoekTa, KOTOpble BIAMSIOT Ha rpaduK paboT WM Pecypchl, HEOOXOAMMBbIE
IS BBITIOJTHEHUS TIPOCKTA.

2. Puckn s

paspabarbiBacMOro

MMpOAYKTa, BJIUAIOIINC Ha Ka4d€CTBO Ui

IIPOU3BOIUTEIBLHOCTh pa3padaTbIBAEMOI0 IPOrPAMMHOIO IIPOAYKTA.
3. BusHec-puCcKH, OTHOCAILINECS K OpraHU3allMH-Pa3pad0TINKy HITH MTOCTABIIHKAM.

Koneuno,

OTH THIIBI

PHUCKOB MOI'YyT IIE€PECCKATHCA.

Hanpumep, ecinu ONbITHBIN

MPOrPaMMUCT MOKHUIAET MPOEKT, 3TO OyAeT PUCKOM JJisi MPOEKTa (IMOCKOJBKY 3a/IePKHBACTCS
CPOK Clla4d TOTOBOTO MPOJYKTa), PHUCKOM JJIsi TPOIYKTa (TaK KaKk HOBBIH IMPOrPaAaMMHCT,
3aMEHUBIIUHN YIIEIIIET0, MOXKET OKa3aThCsl HE CIUIIKOM ONBITHBIM U CJENaTh OIMUOKH B
nporpamMMe) U OW3HEC-pUCKOM (TIOCKOJBKY 3ajiepKKa ITaHHOTO MPOEKTa MOXKET HETaTHBHO
MOBJMATh Ha OyAylIue [eJOBBIE KOHTAaKThl MEXIy 3aKa3dyukoM ¢ OpraHu3aluei-
pa3pabOTUYUKOM).



Cxema mpolecca ynpasieHUsl pUCKaMU [TOKa3aHa Ha puc. 5.1. DTOT mpouecc coCTOUT U3
YEThIPEX CTAIHI.

1. Onpenenenne puckoB. OnpeAenstoTcs BO3MOXKHBIE PHCKM s IPOEKTa, s
pa3pabaTbeIBa€MOro MpOAyKTa U OM3HEC-PUCKH.

2. AHanu3 puckoB. OLICHUBAETCS BEPOSATHOCTH M IOCIEAOBATEIBHOCTh IOSBICHUS
PUCKOBBIX CUTYaLlUN.

3. IlnanupoBanue puckoB. IlnaHupyroTcs MepoNnpusTHS O NPEAOTBPAILEHUI0 PUCKOB
WJIM MUHUMU3ALUU UX BO3/IEUCTBUS HA IPOEKT.

4. MonutopuHr puckoB. IlocTosiHHOE OlleHMBaHME BEPOSTHOCTEN PUCKOB U BBIIIOJIHEHUE
MEPONPHUATHN 110 CMATYEHUIO MTOCIIEICTBUM MPOSBICHUS PUCKOBBIX CUTYaLUN.

OnpegeneHee
PHCKDB ]
|

i AHanwa -
PHCKOB

MNnauvpoeasue
pMcEDE
|

MOHWTOPWHE
PHCKOSE

Y Y Y ¥
Cnmco Crikcok MeponpuaTee no OleHkd
MO TEHLMAN LD NEPEOCTENEHHBX NpeAOTEPALLEHMD l.i,'..ﬁﬂq'
MMCKDR PHCKDB [ iy

Pucynok 5.1 - IIponecc ynpaBieHus: puckamu

IIpouecc ynpaBineHus pUCKaMy, Kak U APYrHe MPOLECCHl IUIAHUPOBAHUSA, ABIIAECTCS UTE-
paIMOHHBIM, BBINIOJIHSAEMBIM B TEUEHHE BCEr0 CpoKa peanusanuu npoekra. CHavanma paspada-
TBIBAIOTCS IUIAHBI YIIPABICHUSA PUCKAMM, 3aTEM IIOCTOSHHO OTCICKMBAETCA CHUTyallds BOKPYT
peanmuzanu npoekra. [Ipu mocTyruieHun HOBOM HMH(GOpMAIMM O BO3MOXKHBIX PHCKAax 3aHOBO
IIPOBOJUTCS aHAJIU3 PUCKOB U NEPBOCTEIICHHOE BHUMaHUE yIenseTcss HOBBIM puckam. Ilo mepe
MOCTYIJICHUST HOBOW HMH(OpMAaIny Takke M3MEHSIOTCS IUIAHBI MEpONPHUSTHNH IO MpPEeoT-
BPALICHUIO U CMATYEHUIO PUCKOB.

Pesynbrarel mporecca ynpaBleHHMs PUCKaMHM JOKYMEHTHPYIOTCS B BHJAE IUIAHOB
ynpasiieHus: puckamu. OHM JTOJDKHBI BKJIFOYATh OMMCAHWE BO3MOXKHBIX MPOCKTHBIX PHCKOB, UX
aHaJN3 ¥ MEPEYCHb MEPOTPUSATHIA, HEOOXOTUMBIX ISl YIIPABICHHUS PUCKAMH.

Onpenesienne pucKoB

Omnpenenenne pucKoB — IepBas CTaaus Ipoliecca ynpasieHus puckamu. Ha aroil cra-
T OTHCHIBAIOTCSA PUCKH, KOTOPBIE MOTYT MPOSBUTHCS MPH peain3allii mpoekTa. B npuHuummne
Ha 3TOM CTaJuM HE JOJKHA OLEHUBATHCSI BEPOSTHOCTh M 3HAYMMOCTbh PHUCKOB, HO Ha MPAKTHUKE
MaJOBEPOSITHbIE PUCKU C HE3HAUYUTEIHHBIMU MOCTIEACTBUAMU OOBIYHO OTOPACKIBAIOTCS CPa3Yy.

OmnpeneneHre pPHCKOB MOXET BBIMOJIHATHCS B pPEXHME KOMAaHIHOW paboOThI ¢
MCIOJIb30BaHUEM MMOAX0/a "MO3TOoBOU MITypM" THOO OCHOBBIBATHCA Ha OMbITE MeHemkepa. [Ipu
OTIpEeICNICHUN PHUCKOB MOXKET IIOMOYb IPHUBEAECHHBIM HU)KE CIUCOK BO3MOXKHBIX KaTE€rOpHi
PHUCKOB.

1. Texnonornueckue pucku. [IpoucrekaroT U3 OpOrpaMMHBIX M aNIapaTHBIX
TEXHOJIOTH, Ha OCHOBE KOTOPBIX pa3pabaThIBacTCs CUCTEMA.

2. Puckwu, cBsi3aHHbIE ¢ TiepcoHanioM. CBS3aHbI ¢ YWICHAMH KOMaHIbl pa3pabOTYMKOB.

3. Opranuzanmonnsie pucku. [IpoucrekaroT H3 OPraHU3allMOHHOTO OKPY>KEHUs, B
KOTOPOM BBIIIOJIHAETCS IPOEKT.

4. UuctpyMeHTallbHbIe  pUCKU. CBA3aHbl ¢ ucnosib3yeMbiMu CASE-cpeactBamu  u
IPYTUMHU CpeJICTBaMU MOAEpKKHU npornecca cozaanus 110.

5. Pucku, cBsi3aHHBIE C CHUCTEMHBIMU TpeOoBaHUSIMHU. [IposSBISIOTCS NpU U3MEHEHUU
TpeOoBaHUll, NPeABABIAEMBIX K pa3padaThIBAEMOMN CHCTEME.

6. Pucku onenuBanusi. CBA3aHbI ¢ OIECHUBAaHHEM XapaKTEPUCTUK MPOrPaMMHON CHCTEMBI
U pecypcoB, HEOOXOIMMBIX ISl peaIn3alliy MPOeKTa.



B tabn. 5.2 npeacraBieHbl HEKOTOPbIE MPUMEPHI, OTHOCAIINECS K KaXI0M U3 OMHMCAaHHBIX
KaTteropuil puckoB. Pe3yibTaTom 3Tamna onpeneneHnus pUckoB OyJeT JUIMHHBIN CIIUCOK BO3MOX-
HBIX PUCKOB, KOTOpbIE MOTYT MOBIHUATH Ha pazpabaThIBaeMblii MPOTrPaMMHBINA MPOIYKT, MIPOSKT

WJTU OpTaHU3aluI0-pa3padoTIHKa.

Tabmuma 5.2 - Karero
Kareropust puckos

TexHoIornueckne pucKu

PUU PUCKOB
[ [pumepsl pUCKOB

ba3a nmaHHBIX, KOTOpas UCHOJB3YyEeTCs] B MPOIPaMMHOM cUCTeMe, HE
oOecrieurBaeT 00pabOTKy 0KMJAEMOT0 00beMa TpaH3aKIH.
[IporpaMMHBIE KOMITOHEHTBI, KOTOpbIE HCIIOJIb3YIOTCS IOBTOPHO,
UMEIOT Je(eKThl, OrpaHUYMBAIOIINE MX (PYHKIHOHAIBHBIE BO3
MO>KHOCTH

Puckmn, CBSI3aHHBIC
MEepCOHAIOM

C

HeBo3zMoxHO noa00paTh pabOTHUKOB C TpeOyeMbIM
Mpo(eCCHOHATTLHBIM YPOBHEM.
Benymwmii pa3paboTunk 3a00j1e7 B caMoe KPUTHYECKOE BPEMSI.

HeBo3M0kHO opraHn30BaTh HEOOXOIUMOE O0YUYCHHE TepCOoHAIA

OpraHu3aluoHHbIE PUCKH

B opranmzanuu, BhIONHSOMEH pa3zpadoTky I10, mpousomnmia pe-
OpraHM3alus, B pe3yJbTaTe 4Yero H3MEHWINCh IPUOPUTETHI B
YIIPaBICHUH TPOEKTOM.

DuHaHCOBBIE 3aTPYIHEHUS B OpraHU3aIH MPUBEIN K YMEHbBIICHUIO
OrO/KETa MPOCKTA

HHcTpyMeHTaIbHbIE PUCKU

[Iporpammusbiii  kox, reHepupyembii CASE-cpenctBamu, He 3¢
(eKTUBEH.

CASE-cpenctBa  HEBO3MOXKHO
CpeCTBaMU MOJIIEPKKU TPOEKTa

UHTETPUPOBaTH C  JAPYTUMHU]

PI/ICKI/I, CBsA3aHHBIC C
CHCTCMHBIMHU Tpe6OBaHI/I$IMI/I

M3MeHeHus Tpe60BaHHI’I NpUBOAAT K 3HAUYUTCIIbHBIM ITOBTOPHBIM

TEMHBIMH  TPEOOBaHHUSIMHU pabotamM 1O MPOEKTHUPOBAHMIO
CUCTEMBI.
[lepBoHauanbHasi He4YeTKas (OPMYIHPOBKA TOJIH30BATEIbCKUX|

TpeOOBaHUI MpHBeNda K 3HAYUTENbHBIM HM3MEHEHHSM CUCTEMHBIX|
TpeOOBaHUI, TPOSBHUBIIUXCS HA TMO3JHUX CTAAMAX pPa3pabOTKH]
[IPOEKTA

Pucku oniennBanusa

AHaJM3 pPUCKOB

H€JIOOIICHKI/I BPCMCHH BBIINIOJIHCHUA ITPOCKTA.

CkopocTh  BbIsIBICHHS JA€(PEKTOB B CHUCTEME HIDKE pPaHEe
3arIaHUPOBAHHOM.

Pazmep cucTeéMBl 3HAUUTENBHO NPEBBIIACT IEPBOHAYAIBHO
[paCCUYUTAHHBIN

[Ipu aHamu3e mId KaXIOro OIPENEIEHHOIO PUCKa IOJCYMTBHIBAETCS BEPOSTHOCTH €r0
MpOsIBJIEHUS! W ylepO, KOTOpbIi OH MOKeT HaHecTH. He cymiecTByeT HpOCTBIX METOJO0B
BBIIIOJIHEHMS] AaHAJIU3a PUCKOB — B 3HAYUTEJIBHOM MEpe OH OCHOBAaH HA MHEHHMM U OIIbITE
MeHeKepa. MOXKHO NPUBECTH CIAEAYIOMIYIO KAy BEPOSITHOCTEW PUCKOB U UX MOCIEACTBUN.

BeposiTHOCTh pucka cuMTaeTcs O4Y€Hb HU3KOHM, €clii OHAa mMeeT 3HaueHue meHee 10%;
HU3KOH, ecim ee 3HadeHue oT 10 mo 25 %; cpenneit npu 3HaueHusx oT 25 mo 50%; BBICOKOM,
ecnu 3HadeHue konebnetcs oT 50 1o 75%; oueHb BBICOKOI mpu 3HaUeHUAX Oosee 75%.

Bo3moxHbIl ymep0 OT pUCKOBBIX CUTyallMd MOXKHO MOAPa3JeiIuTh Ha KaTacTpoduue-

CKHM, CEpbE3HBbIN, TEPIUMBIN
Pe3ynbrarel anamusa

U1 HE3HAUYUTEIbHBIM.
PUCKOB OOJI?KHBL OBITH IpeaACTaBJICHBI B BHUJC Ta6J'II/IIH)I PUCKOB,

YIOPSAJOYEHHBIX 110 CTEMEHW BO3MOXKHOro yuiep6a. B Tabi. 5.3 mpuBeneH ynopsioueHHbIH
CIHMCOK PHCKOB, OMMCAHHBIX B Ta0s. 5.2 TaM e yKa3aHbl BEPOSITHOCTH ITHX PHUCKOB. 37€Ch
BEPOSATHOCTH PUCKOB M CTENEHb yliepda OT HUX yKa3aHbl IIPOU3BOJIbHO. Ha mpaktuke mis ux



ornpeesieHus: HeoOXoauMa ToApoOHas uHpopMalHs O MPOoeKTe, TexHojoruu cosnanus I10,
KOMaH e pa3pabOTUYMKOB U O CaMOi OpraHU3allHH.

Tabauia 5.3 - Cnucok puckoB Nocje MPOBEACHUS UX aHaIn3a

Puck BepositHocts | CTenens ymepba
@DuHaHCOBbIE 3aTpyAHEHUS B oOpraHu3anuu npuBenu K | Huzkas Karactpopuueckas
YMEHBILIEHUIO OI0PKETa IPOEKTa

HeBo3moxHO momobpath paOOTHUKOB c TpeOyrommmcs | Bricokas Karactpoduueckas
PO eCCUOHAIIBHBIM YPOBHEM

Benymmii paszpabotumk 3abosnen B camoe kputuueckoe | CpemHss CepbesHas

BpeMs

[IporpaMMHbBIE KOMITOHEHTHI, HCIIOJIb3yeMble MOBTOPHO, | CpenHss CepnesHas

UMEIOT 1e(eKThl, OTPAHNYMBAIOLINE X (DYHKIIMOHAIbHBIE

BO3MOXXHOCTH

W3menenus TpeOoBaHMI NPUBOIAT K 3HauuTeldbHbIM | CpenHss CepbesHas
IIOBTOPHBIM pabOTaM IO MPOSKTUPOBAHHUIO CUCTEMBI

B opranmsaumum, BeimodHsromed paspaborky I10, | Bricokas CepbesHas

NPOM30LUIA  pEOpraHM3alys, B  pe3yJbTaTe  dYero
VM3MEHUJINCh IPUOPUTETHI B YIIPABIECHUH IPOEKTOM

baza paHHBIX, KOTOpas HUCHOJIb3yeTcs B IporpamMMHoO# | CpenHss Cepbesnas
cucreMe, He oOecneunBaeT OOpPabOTKY OXHJIAEMOTO
00beMa TpaH3aKIUH

HenooueHky BpeMeHN BBITOJIHEHHSI IPOEKTA Beicokas CepnesHas
CASE-cpencTBa HEBO3MOXKHO MHTEIPUPOBATh C Apyrumu | Beicokas Tepnumas
CpeICTBaMU IOJJIEP>KKHU ITPOEKTa

IIepBoHavabHast HEYeTKas ¢dopmynupoBka | Cpeanss Tepnumas

M0JIb30BATENBCKUX TPEOOBAaHUH MpUBeEa K 3HAUUTEIbHBIM
W3MEHEHUSM CHCTEMHBIX TPeOOBaHMI, MPOSBUBIINXCS HA
MO3JHUX CTaIUAX pa3pabOTKU MPOEKTa

HeBo3moxHO opranuzoBath Heobxoaumoe oOyuenue | Cpeanss Tepnumas
IIepCOHAJIA

CkopocTb BbIsBICHUS 1e(DEeKTOB B cucTeMe Hmke panee | CpemHsis Tepnumas
CIUIaHUPOBAHHOM

Pasmep cucTembl 3HAUMTENBHO NIPEBBIMIACT II€pBOHA- | Bricokas Tepnumas
YaJIbHO PaCCYMTAHHBIN

[Iporpammublii kon, reHepupyembiii CASE-cpencrBamu, | Cpenssis HesnauurtenbHas
HeapeKTuBeH

KoHeuHO, Kak BEpOATHOCTh PHCKOB, TaK M BO3MOXHBIH yIIepd OT HHUX JIOJKHBI
nepecMaTpuBaThCsl MPH MOCTYIUICHUH JONOJHUTENbHON HMH(pOpManuu 00 3THUX pHUCKaX M IO
Mepe pealn3alui MEpONpusATHA MO yrpaBieHHI0 UMH. [1o3ToMy mogoOHBIE TAOIUIBI PUCKOB
JOJDKHBI TIEpEIeIbIBATHCS Ha KaXKI0W UTEepallu ITPOoLecca YIIPaBICHUS PUCKAMH.

Ilocne mpoBeneHUs aHanM3a PUCKOB ONpEACISAIOTCS Haubojee 3HAUYMMBIE PHUCKH,
KOTOpBIE 3aT€M OTCJIEKHMBAIOTCA Ha MPOTSHDKEHWMM BCErO CpPOKa BBIMOJHEHUS IPOEKTA.
OmnpeneneHre 3TUX 3HAUUMBIX PUCKOB 3aBUCHT OT MX BEPOSITHOCTEH M BO3MOXKHOTO yiuepOa. B
o011eM ciyyae BCerja OTCISKUBAIOTCS PUCKH € KaTaCTPOPUUECKUMH MOCIEACTBUSIMHU, a TaKXKe
PHCKH C CEphe3HBIM YIIIepOOM, 3HAYCHHE BEPOSTHOCTH KOTOPBIX BBIIIE CPEIHETO.

B HEKOTOpBIX CTaThAX PEKOMEHIYETCS OINpeaeauTbh M oTciexuBarh "10 BepxHuX"
PHCKOB, HO 3TO HE Bcerja OOOCHOBaHHas pekoMmeHianusa. KoindecTBO PHCKOB, KOTOpBIE
HEO0OXOIUMO OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. ITO MOXKET ObITh MSATh PUCKOB, a
MOXET — MATHaauarb. Ho, KOHEYHO, KOJIMYECTBO PHUCKOB, II0 KOTOPBIM IPOBOJUTCA




MOHUTOPHHT, JOJDKHO OBITh 0003pHMBIM. bBoONbIIOE KOJMYECTBO OTCIICKHMBAEMBIX PHUCKOB
noTpeOyeT OrpoMHOr0 KoJudecTBa cobupaemoit wuHpopmanuu. W3 cmucka pHCKOB,
NPEJCTaBICHHBIX B Ta0N. 3.6, [UIs MOHMTOpPHUHTA ClEAyeT 0ToOpaTh T€ PUCKU, KOTOPbIE MOTYT
IMPUBCCTH K KaTaCTpO(bI/I‘—IeCKI/IM N CEPLE3HBIM ITOCTICACTBUAM JJII BAIICTO IMMPOCKTA.

IlnanupoBanue pucKkoB

[ImaHupoBaHWe 3aKIIOYAaeTCS B  ONPENEICHUH CTPATeTHH  YIPABICHUS  KaXIbIM
3HAYUMBIM PHCKOM, OTOOpPaHHBIM I MOHMTOPHHTA IOCJIE aHAIW3a PUCKOB. 37€Ch TaKKe He
CyIIECTBYeT OOIMENPUHATHIX TOAXOJ0B JUIsl pa3pabOTKHM TaKWX CTpaTeruii — MHOToe
OCHOBBIBaeTCsA Ha "dyTbe" M OINBITE MEHeKepa NmpoekTa. B Tabm. 5.4 moka3aHbl BO3MOXKHBIC

CTpaTeruy ynpaBieHUs] OCHOBHBIMU PUCKaMHU, IPUBEACHHBIMU B Ta0I. 5.3.

Tabmuma 5.4 - Ctpareruu ynpaBieHUs] pUCKaMH

Puck
®duHaHCOBBIE TPOOIIEMBI

Ctparerus
[ToAroTOBUTH KpaTKUK TOKYMEHT Il PYKOBOJICTBA OpTaHU3AIINH,

OpraHu3anuu MOKa3bIBAIOIIMM BaXXHOCTh JAHHOIO TPOEKTa Ul JIOCTHKEHUS
(bMHAHCOBBIX LieJel opraHu3aluu

[Tpobnembl [Tpenynpenurs 3aka3uyuka O MOTEHIUAJIBHBIX TPYAHOCTAX H

HEKBAIU(UIUPOBAHHOT [BO3MOXHOH 3aJiepKKe IPOEKTa, PACCMOTPETh BONPOC O IOKYIIKE

0 MepcoHaja

IKOMITIOHCHTOB CHCTCMBI

bone3nn IepcoHalia

PeoprannzoBath pa0dOTy KOMaHIbI pa3pabOTYMKOB TakuM 00pasom,
4TOOBI 005S3aHHOCTH M paboTa WIEHOB KOMAaH[bI MEPEKPHIBAIN JIPYT
npyra, BCIEICTBHE 3TOr0 pa3paboOTYMKU OyAyT 3HATh M I[OHUMATh
3aJIa4yd, BHIIOJIHSAEMbIC JPYTHMU COTPYTHUKAMH

JedexTHpie CUCTEMHBIE
KOMITOHEHTBI

3aMEHUTh TMOTEHLUUAIbHO JE(PEKTHbIE CHCTEMHbIE KOMIIOHEHTHI
MOKYTTHBIMU KOMIIOHEHTAMM, FApaHTUPYIOUIMMH KaueCTBO padOThI

W3menenus TpeOoBaHMIA

[TonbiTaThCst  ompeAenuTb  TpeOOBaHUs,  Hauboyiee  BEPOSITHO
MOJBEPKCHHbIE U3MEHEHHUSM; B CTPYKTYpE CHCTEMBI HE OTOOpa)xkaTb
IeTalbHYI0 HH()OPMAIIHIO

Peopranusarus [ToaroTOBUTH KpaTKHM JAOKYMEHT JUISI PYKOBOJCTBA KOMITAaHUH,
KOMIIaHWH- MOKa3bIBAIOIIMI BAXXHOCTh JIAHHOTO TMPOEKTa IS JOCTHIKCHHS
pa3paboTunKa (bMHAHCOBBIX I1eJIel KOMITAHUH

Henocraroynas PaccMOTpeTh BO3MOXKHOCTh TIOKYIIKH OoOJiee MPOU3BOJMTEIBHON 0a3bl
POHM3BOIUTETHHOCTD AHHBIX

0a3nl JaHHBIX

Hemoonienkun  BpemeHu [PaccMOTpeTh  BOMPOC O  IMOKYIKE  CHCTEMHBIX  KOMIIOHEHTOB,

BBITTOJIHCHUS MTPOCKTA

MCCJICA0BATh BO3MOXHOCTb UCIIOJIL30BAHUSA IT'CHEPATOPA MPOTrpaMMHOTO

KozJa

Cy1iecTByeT TpU KaTerOpUU CTPATErHil yIpaBIIeHUS! PUCKAMH.

1. Ctpareruu npeaoTBpamieHusi puckoB. CorjgacHO 3TUM CTPATErHsiM CJIEAyeT MPOBOIUTD
MEPOIPUATHS, CHIDKAIOIIUE BEPOSITHOCTh MPOSBICHHUS PHUCKOB. IIprMepoM MOXKET CIyX HUTb
CTpaTerusi UCKIIYEHHUS TOTeHIUAIBHO JIe(PEeKTHBIX KOMIIOHEHTOB, ONMCaHHast B Ta0i. 5.43

2. MuHMMH3allMOHHBIE CTpaTeruy. HampaBieHsl Ha yMEHBIICHHE BO3MOXHOTO yiepoa
OT pUCKOB. [IpuMepoM CITy’)KUT CTpaTerust yMeHbIIeHHs yiiepOa oT O0JNe3HH WICHOB KOMAaH bl
pa3paboTunkoB (cM. Tad. 5.4).

3. IlnanupoBanue "aBapuitHbIX" cuTyarnuil. COrmacHO 3THUM CTpATEeTHsIM HEO0O0XOAUMO

UMETh TUTaH MEPOTIPUSTHIA, KOTOPHIE CIEIyeT BHIMOJHUTH B CIy4ae MPOSBICHUS PHCKOBOW CH-
Tyauud. B tabn. 5.4 310 cTpaTerus moBeaeHUs NMPH BO3HHUKHOBEHUH (PMHAHCOBBIX MPOOIEM Y
OpraHu3alNH-pa3padoTIHKa.



MOHUTOPHHT PUCKOB

MOHUTOPUHI PHUCKOB 3aKJIKOYAETCS B PETYJIIPHOM IIEpecueTe BEPOATHOCTEH PUCKOB H
yuiep6a, KOTOpbIii OHM MOTYT HaHecTH. /|1 3TOoro HeoOXOAMMO MOCTOSHHO OTCIIEKHUBAThH (hak-
TOPBI, KOTOpPbIE BIUAIOT Ha BEPOSITHOCTh PUCKOB M BO3MOKHBIHN yiiep0. OTH QakTophl 3aBUCIT
OT TUIIOB pucKa. B Tabm. 5.5 npuBeneHbl NpU3HAKK, KOTOPhIE TOMOTAIOT ONPEICTUTh TUI PUCKA.

Tabmuma 5.5 - [lpu3Haku puckoB

Tun pucka [Ipu3Haku

TexHonornueckue 3alep)KKM B TOCTaBKE OOOPYIOBaHMSI WM TPOTPAMMHBIX CPEICTB

pUCKH noanepKku mnpouecca coszganuss [10, MHOrouMciaeHHbIE JOKYMEHTH
OBaHHbIE TEXHOJIOTHUYECKUE TPOOIEMBI

Pucku, cBs3aHHbBIE Huzkoe MoOpallbHOE COCTOSSHHME II€pCOHANIa, HATSHYTHIE OTHOLICHMS

[IEPCOHAIIOM MEXJy WICHAMHU KOMAaHJbl pa3pabOTUMKOB, HU3KOE KaueCTBO BBINOJI
HEHHOW paboThI

OpranuzannoHHbIE Pasrosopel cpeau IepcoHala O IACCUBHOCTM M HEJOCTATOYHOU

PHUCKHU KOMIIETEHTHOCTH BBICHIETO PYKOBOJICTBA OPraHU3aLUU

HNHucTpyMEHTaIbHBIE Hexxenanue pa3paOOTUMKOB MCIIOJIB30BaTh IPOrPaMMHBIE CPE/ICTBA)

PHUCKH MOJIEPKKH, HeonoOputenbHble 0T3bIBBI 0 CASE-cpencrBax, 3ampochl
Ha 0oJiee MOIIIHbIE HHCTPYMEHTAJIbHbIE CPEJICTBA

Pucku, cBsA3aHHBIE HeoOxomuMocTs  mepecMOTpa MHOTHX — CHCTEMHBIX — TpeOOBaHHMH,

CHUCTEMHBIMU HEZ0BOJIBCTBO 3aKka3uuka [10

TpeOOBaHUSIMU

Pucku oneHuBaHusA

M3MeHeHus Fpa(I)I/IKa pa60T, MHOT'OYHCJICHHBIC OTYCTBI O HAPYIICHUU

rpaduka padbot

MOHHMTOPHUHT PUCKOB JOJIKEH OBITh HEMPEPBIBHBIM IMPOLECCOM, OTCIEKHUBAIOIIMM XOJ{
BBIIIOJIHEHHSI MEPONPUATUI 110 YIPABICHUIO PUCKAMH, IIPU ITOM KaXKIbIH OCHOBHOM PHUCK
JOJDKEH PACCMAaTPUBATBCS OTICIIBHO.

ITocTanoBKa 3a1a4M K NPpaKTHYeCKOH padore 7

1. U3yunTh npeasiaraeMplii TEOPETUIECKUI MaTepHal.

2. ITocTpouTh BPEMEHHYIO U CETEBYIO IUArpaMMbl JUIsl BHIOPAHHOTO MTPOEKTA.

3. IlocTponTh quarpaMMmy pacupeneiaeHuss y4aCTHUKOB IPYIIIBI 10 ATaraMm.

4. IlocTpouTh CIIMCOK BO3MOKHBIX PUCKOB C YKAa3aHUEM Ha3BAaHUS U ONMCAHUS PHUCKA.
5. IIpoBecTu aHanM3 PUCKOB.

6. Onucathb cTpaTeruio IIAHUPOBAHUS PUCKOB.

7. IloctpouTh OTYET,

BKJ'IIO‘-IaIOHlI/If/'I BCC IIOJTYYCHHBIC OHarpamMmbl n OIIMCaHHuEC

CTpAaTCTruu MJIaHUPOBAHUA PUCKOB. HpeI[CTaBI/ITL OTYCT II0 HpaKTquCKOﬁ pa60Te JJIA 3alllUTHI.

Bapl/laHTl)I HHAUBUAYAJIBbHBIX 3agaHui

B cooTrBercTBHM € yKa3aHHOH NpeIMETHOM OOJIACThIO M KJIACCOM pa3padaTbIBacMOii
MH(OPMALIMOHHON CHUCTEMBl IIOCTPOUTh BPEMEHHYI0 U CETEBYIO JAMArpaMMbl; ITOCTPOUTH
JUarpaMMy pacIpelesieHUs YYaCTHUKOB IPYIIBl IO 3TalaM; IMOCTPOUTH CIHUCOK BO3MOXKHBIX
PHUCKOB C YyKa3aHUMEM Ha3BaHWS M OIMCAaHHsS pUCKA; MPOBECTH aHAIU3 PHUCKOB; OIUCATh
CTPATEruio INIAHUPOBAHUS PUCKOB.



Ta6ymma 5.6 — IHauBuIyaIbHBIC 33 IaHUS

No ITpeameTHas o61acTh Kitacec UC

1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B

7 CTpoutesibHOE TPEANPUSITHE NC yuera

8 Briciiee yueOHOe 3aBe/IeHUE NC ynpasnenus
9 WudpactpykTypa npeanpusTus CIIIIP

10 | AnnapartHas ”HPAaCTPYKTypa NpeAnpHUsITHs DKkcnepTHasl cucrema

Conepxanue oT4yeTa

[To BeIMoOMHEHHON paboTe cocTaBisgeTcss oT4eT. OTYET BBIMONHICTCS B AJICKTPOHHOM
Bujie. I1o BeIMONIHEHHOMY OTYETy MPOBOAMTCS 3alllUTa MPAKTUYECKON pabOTHI.

OTdyer NO NpPaKTHUECKOH paboTe MAOIKEH COCTOATh U3 CIENYIOMIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAsl 4acTh: KpaTKOE€ ONMCAHME IieJied NMpoeKkTa. BBoAHAs 4acTh OT4eTa JOJDKHA
BKJIIOYATh IIYHKTBI:  YCJIOBHE 3aJjaud; MOPSAJOK BBINOJHEHUS; IPOrpaMMHO-aIlapaTHbIE
CpeZCTBa, HCIIOJb3yEeMbIe ITPH BHIMIOJIHEHUH PaOOTHI.

- OCHOBHasi 4acTh (ommcanwe pPabOThI): omHucaHue WHHOPMAITMOHHOW CHCTEMBI,
BpEMEHHAasi W ceTeBas AWarpaMMbl YIOpaBlIeHUs MpoekToM paspabotkun WC; amarpamma
pacnpesielieHusl yYaCTHUKOB TPYMIbl [0 3TanaM; CIHUCOK PHUCKOB; aHAU3 PUCKOB; CTpAaTErus
MJIAHUPOBAHUS PUCKOB.

- 3aKJII0YEHHE (BBIBOJIBI);

- CIIUCOK MCIOJIb30BAaHHON JIUTEPATYPBHI.

3amuTa oT4YeTa 1o MPaKTUYECKOi paboTe 3aKi04aeTcs B MPeIbsBICHUH MPENo/1aBaTelio
MOJTyYEeHHBIX PE3YyJbTaTOB B BHJE (ailia U AEMOHCTPAllMK MOJyUYEeHHBIX HABBIKOB MPH OTBETaX
Ha BOIPOCHI MPEMNoiaBaTesl.

KonTpoJbHbIe BOIPOCHI

1. VYnpasieHue puckamu Ipu MPOSKTUPOBAHUU TPOTPAMMHOTO MPOIYKTA.
. IIporiecc ynpaBieHus: pUCKAMH.

. KoHTposnbHbIEe OTMETKH 3TaroB padorT.

. JlmarpaMmbl poIIECCOB U BPEMEHHBIC THATPAMMBI.

. BpeMeHHBIe N CCTCBLIC JUArpaMMBEI.

. Pacnipenienenue ucnosHUTENEH M0 3Tanam

. ThIbI pUCKOB, KOTOPBIE MOTYT OKa3aTh BIWSHUE HA JAHHBIM MPOEKT

. Cxema mporiecca ynpaBlieHHUs] pUCKaMU

. Pe3ysbpraThl aHau3a pucKoB

O 0N L AW




IIpakTHyeckas padora 8. [IpumMeHeHne OHTOTOTHYECKUX MO/Ie/Iell HHHOBAIIMOHHBIX
NMPOAYKTOB

Hear pabGorbl: O3nHakomiieHue c¢ Mmerogosnoruel IT-meHemKMeHTa B yIpaBleHHH
NPOEKTaMHt; U3yUYE€HUE OCHOBHBIX 3JIEMEHTOB OINpeeNieHus], PEACTaBIEHUs, IPOCKTUPOBAHUS U
MOJIETTUPOBAHUS IPOIPAMMHBIX CHCTEM.

[TpakTnueckas paboTa HampaBieHa Ha O3HAKOMJIEHHE C OCHOBHBIMU JJIEMEHTaMH
OIIpEe/IECNICHUs], NPEACTABICHUS, NPOSKTUPOBAHUS M MOJEIUPOBAHUS NPOTPAMMHBIX CHCTEM C
nomoulpto si3pika UML, mosydyeHune HaBBIKOB IO TNPUMEHEHHIO JIaHHBIX 3JIEMEHTOB s
MOCTPOCHUS 00BEKTHO-OPUEHTHPOBaHHBIX Mozeneil NC Ha ocHOBaHUM TpeOOBaHUH.

TpeGoBaHus K pe3ybTaTaM BINOIHEHHS MPAKTUUECKONH paboThI:

- MOZJEJIb CUCTEMBI JOJDKHA COAEpXkaThb: JMarpaMMy BapHaHTOB HCIOJIb30BaHUS;
ayarpaMMbl B3aUMOJEHCTBHS JJI KaKJOTO BapHaHTa HCIOJb30BaHUS; OUarpammy KJaccos,
MO3BOJISIOIIAs pealnn30BaTh Bech onucaHHbI (yHKIMoHan HC; o0beIUHEHHYIO IuarpaMmy
KOMITOHEHTOB M pa3MelIeHHUS;

- U1 KJIAcCOB yKa3aTh CTEPEOTHIIBI;

- B 3aBHCHMOCTH OT BapuaHTa 3aJaHus JuarpaMma pa3MeIleHHusi TOJDKHA MOKa3bIBaTh
pacnosoKeHue KOMIIOHEHTOB B paclpeAeI€HHOM MIPHIIOKEHUN.

OcHoBBI TEOPUH

JAuarpammbl B3aumoaeiicTBus (interaction diagrams)

Huarpammbl  B3ammogelictBust  (interaction  diagrams)  OMHCBHIBAIOT — TIOBEJICHHE
B3aUMOJICHCTBYIOIMX Tpynn oO0bekToB. Kak mpaBumio, aumarpaMma  B3auMoOJICHCTBHS
OXBATHIBACT TOBEJACHHE OOBEKTOB B paMKax TOJBKO OJHOTO BapHaHTa HCIOJb30BaHMsA. Ha
TaKOM JuarpaMMe oToOpakaeTcs psii OOBEKTOB U T€ COOOLICHHS, KOTOPHIMH OHH
0OMEHUBAIOTCS MEX/Ty COOOM.

Coobmienne (message) — 3TO CpPEACTBO, C IMOMOUIbIO KOTOPOrO OOBEKT-OTIPABUTENb
3aIpanuBaeT y 00bEeKTa MoydyaTessi BRIIOJTHEHUE OHOM U3 €ro OIepartuii.

Nudopmannonnoe (informative) cooOrieHne — 3To cooOiieHue, cHabkaromee 00beKT-
MOJTy4YaTeNIb HEKOTOPOW HH(pOpMAIIHEH /1711 OOHOBIICHHUS €T0 COCTOSHUSI.

Coobmenne-3ampoc  (interrogative) — 3TO  CcOOOILIEHME, 3alpallMBaoNIee BbIIAYY
HeKOoTopoi nHpopmannu o0 o0beKTe-NoIyyaTene.

NwmmepatuBroe (imperative) cooOIIeHHE — 95TO COOOIICHHEe, 3amlpalinBaroliee y
00BEeKTa-MoIyyaTessl BHIIOIHEHHE HEKOTOPBIX JAEHCTBUH.

CymecTByeT JBa BUAA JAMAarpaMM B3aMMOJCHCTBHS: JUAarpaMMBbl IOCIEA0BATEILHOCTH
(sequence diagrams) u koorepaTuBHbIE auarpamMmsl (collaboration diagrams).

JAmnarpamma nocienoBarebHOCTH (sequence diagrams)
Jlmarpamma 1oCJIe/I0BaTeIbHOCTH OTPakaeT MOTOK COOBITHIA, MPOUCXOAIIMX B paMKax
BapHaHTa UCIOJIH30BaHUS.
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Pucynok 3.7 - Ilpumep quarpammsbl 0ocia€A0BaTEIbHOCTH

Bce pelictByrone nMuma 1mokasaHsl B BEepXHEHW wacTH amarpaMMbl.  CTpenku
COOTBETCTBYIOT COOOILEHUSIM, MEepeaaBaeMbIM MEXy NCHCTBYIOIIUM JIMLIOM U OOBEKTOM WM
MEXy 00BEKTaMU AJIS BBIIIOJHEHUS TPeOyeMbIX (DyHKIHHA.

Ha JIuarpaMMe [I0CJIEJOBATEIbHOCTHA 00BEKT n300pakaeTcst B BHUJIE
NpSMOYTOJIbHHKA, OT KOTOPOTO BHHU3 IIpOBEJeHa IyHKTUpPHAas BEpTUKaJbHAs JUHUA. OTa
nuHusA HaszpiBaeTrcs juHuen >xku3HU (lifeline) oOwvexkra. OHa mpencraBisier cobol ¢dparMeHT
KM3HEHHOTO IMKJIAa 00BEKTa B Ipollecce B3auMOJeHCTBUS.

Kaxxnoe coobiieHue npeacTaBisieTcss B BUJAE CTPEIKU MEXKIY JMHUAMU KU3HU JIBYX
00bekToB. CoOOlIeHUsI TOSBISAIOTCA B TOM IOpAAKE, KaK OHM IOKAa3aHbl Ha CTPaHULE
cBepxy BHHU3. Kaxmoe cooOmieHne mnoMmeyaeTcss Kak MUHUMyM HMeHeM cooOuenus. [Ipu
KEJaHUM MOXHO J00aBUTh TaK)Xe apryMEHThl M HEKOTOPYIO YIPABISIOIIYI0 MH(DOpMAIUIO.
MoxxHo mokazate camopenerupoanue (self-delegation) — cooOmenue, kKoTopoe OOBEKT
MIOChIIAeT caMoMy cebe, IpU 3TOM CTpejiKa COOOIIEHUs YKas3bIBaeT Ha Ty K€ CaMyl0 JIMHHIO
AKHU3HU.

JAuarpamma xkoonepauum (collaboration diagram)

JlnarpamMmbl Koonepaluun OTOOPaXKalOT MOTOK COOBITUH uepe3 KOHKPETHBIN CcleHapui
BapuaHTa HCIIOJIb30BAHUSA, YIOPSAAOYEHBl IO BPEMEHM, a KOONEpPaTHBHBIE JUarpammbl
00JIbIlle BHUMAHHS 3a0CTPSIIOT Ha CBSI3AX MEXAY OOBEKTaMH.

Ha numarpamMe koomepainuu mnpejcTaBieHa BCs Ta MH(OpMalus, KOTopas ecTh M Ha
auarpaMMme I0CJIEeIOBaTeNIbHOCTH, HO KOONEpaTHMBHAs Jauarpamma IO-APyroMy OIUCBIBAET



NOTOK CcOOBITHH. I3 Hee Jerdye MOHATH CBA3M MEXIy OOBEKTaMM, OJHAKO, TPYJIHEE YSICHUTh
IIOCJIEAOBATEIBHOCTh COOBITHIA.

Ha koomepatuBHOW nuarpaMMe Tak e, KaKk M Ha JuarpaMme IMocJel0BaTelbHOCTH,
CTpelKd O0003HAYalOT COOOIIEHUs, OOMEH KOTOPBHIMU OCYIIECTBISETCS B paMKax JIaHHOTO
BapHaHTa MCIOJb30BaHMA. VX BpeMeHHas Mocie10BaTeIbHOCTh YKa3bIBaeTCs IyTeM HyMepaluu
COOOIIEHUI.

2:CunTtaTe N KapTii
—

1: MNpUHATE KapTy

5: Beon RIN-kona (1234)

KaccoBsIA

Pucynok 3.8 - [Ipumep nuarpammsel Koonepanuu

JAnarpammbl kiaccoB. O0mue cBeeHUst

JuarpamMmma KJaccoB OMpeAesieT THUIBI KJIACCOB CHCTEMBI M Pa3IMYHOTO poja
CTaTUYECKUE CBS3HM, KOTOpBIC CYIIECTBYIOT MEXIy HHMH. Ha jamarpamMmax KiaccoB
n300pakaroTCsl TaKKe aTpUOYTHl KIIACCOB, OIEpalMd KIACCOB M OTPaHUYEHHs, KOTOpHIC
HAKJIaJBIBAIOTCSI HA CBSI3M MEXIy KJacCcaMH.

Huarpamma kmaccoB UML - a3t0 rpad, y3mamMu KOTOPOTO SIBJISIOTCS 3JICMEHTHI
CTaTUYECKOW CTPYKTYpbI MpoekTa (Kiacchl, MHTEp(EHChI), a AyraMd - OTHOIICHUS MEXKIy
y3J1aMu (accouualiy, Hacjae10BaHue, 3aBUCHMOCTH).

Ha muarpaMme Ki1accoB M300pakaroTCs CIEAYIONINE IIEMECHTBI:

- [Taker (package) - HaOOp >JIEMEHTOB MOJIENH, JIOTHYECKH CBA3AHHBIX MEXKITy CO0Oi;

- Knacc (class) - onrcanne o0Iux CBOWCTB IPYIIITBI CXOHBIX 0OBEKTOB;

- UuTtepdeiic (interface) - aGCTpakTHBIN Kiacc, 3aMaroniuii Habop omeparuii, KOTOpbIe
00BEKT TMPOU3BOJIBHOTO KJlacca, CBA3aHHOTO C JIaHHBIM HMHTEpQEicoM, TPEAOCTaBISET APYTHUM
o0BEKTaM.

Kaace

Kinacc - ato rpynma cymHoctel (00BbEKTOB), 00JagarONIUX CXOJHBIMH CBOMCTBaMH, a
MMEHHO, JTaHHBIMH U moBefeHrneM. OTAeNbHBIN IpeCTaBUTeNh HEKOTOPOTo Kiacca Ha3bIBaeTCs
00BEKTOM KJIAcCa UM MPOCTO OOBEKTOM.

[Ton moBenenuem o6bekta B UML monumarorcst ntoOble IMpaBuiia B3aMMOICHCTBUS
00BEKTa C BHELITHUM MUPOM U C JAHHBIMH CaMOT0 00BEKTa.

Ha nuarpammax kiacc nzobpaxkaercs B BUJE MPSIMOYTOJIbHUKA CO CIUIOIIHONM IpaHuUIeH,
pa3eIeHHOr0 TOPU30HTAEHBIMYU JIMHUSIMU Ha 3 CEKIIHU:

- Bepxuss cexius (Cexuus UMEHH) COIAEPKUT UM KJlacca U JIpyrue oOlue CBONCTBa (B
YaCTHOCTH, CTEPEOTHII).

- B cpenneii cekunu coep>KUTCS CIIUCOK aTpUOyTOB

- B HmxHEN - chnMcok omepanuil Kjacca, OTpaXKaroluX €ro MOoBeJeHHE (IeHCTBUS,
BBITIOJTHSIEMbBIE KJIACCOM).

JIrobas u3 cexuuii aTpuOyTOB U OMEpalvii MOKET He u300paxaThes (a Takke o0e cpasy).
Jlis OTCYTCTBYIOIIEH CEKIMM He HYXKHO pPHCOBAaTh pa3leIUTEIbHYI0 JHUHHIO U KakK-JIHOO
YKa3bIBaTh Ha HAJIMYHE WIH OTCYTCTBUE SJIEMEHTOB B HEH.



Ha ycmoTpeHue KOHKpETHOW pealu3alddl MOTYT ObIThb BBEICHBI JIOMOJHHUTEIbHbIC
CEeKIuH, Harpumep, uckinouenus (Exceptions).

<<Entity=>
Card Reader <<Boundary>>
- Card Mumber : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer _
+ Eject Card() : integer + Acceptinput{input : Integer) : integer
+ Read Card() : integer
0.1
0..1
0.1 0..n
<<Entity=>
Account
- Account Number : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer 1 0.1, Provide Cash() : integer
+ Withdraw Funds(Amount : long) : intege + Provide Receipt() : integer
- Deduct Funds{Amount : long) : integer
- Verify Funds() : integer

Pucynok 3.9 - Ilpumep nuarpaMmsl KJ1accoB

CrepeoTHnbl KJI1accoB

CrepeoTunsl KiIacCcoB — O3TO MEXaHU3M, IIO3BOJISIIOIIMIA — pa3lensaTh Kiacchl Ha
KaTerOpHH.

B s3p1ke UML onpeneneHsl Tpu OCHOBHBIX CTEPEOTHUIIA KIIACCOB:

- Boundary (rpanuna);

- Entity (cymHocTb);

- Control (ynpasnenue).

['pannuHBIE KIACCHI

I'pannunbiMu  knaccamu (boundary classes) Ha3bpIBarOTCSI TakKUE KIACChl, KOTOPHIE
pacmojoKeHbl Ha TPAHUIE CHUCTEMBI M BCEH OKPYKAMOIMIEH cpeabl. DTO 3KpaHHbIE (HOPMBEI,
OTYeThl, MHTEPQEICh C ammaparypoi (Takol Kak MPUHTEPHI WU CKaHEpPbl) U UHTEP(DENCHI C
JIPYTHMH CUCTEMaMH.

UroObl HaAlTH TpaHWYHBIC KIJACCHI, HAA0 HCCIENOBaTh AHArpaMMbl BapUAHTOB
UCIONIb30BaHus. KaXJIoMy B3aMMOACHCTBHIO MEXKAY JACHCTBYIONIMM JIUIIOM W BapHUaHTOM
MCIIONIb30BaHUs TOMKEH COOTBETCTBOBATH, 10 KpaifHel mepe, OMH rpaHu4YHbIN Kinacc. IMeHHO
TAKOM KJIACC MO3BOJISIET ICUCTBYIOIIEMY JIUILY B3aUMOIEMCTBOBATH C CUCTEMOM.

Kuaaccpi-cymnoctu

Kiaccpi-cymuocTtu (entity classes) coaepxar Xpanumyro uHbopmaruio. OHH HMEIOT
HauOoJblllee 3HAYCHHWE [UIS TOJb30BaTeNs, W TOTOMY B MX HA3BAHUAX YacTO HUCIOIB3YIOT
TEPMUHBI U3 TpeaMeTHON 00macTi. OOBIYHO IS KaXKIOTO KJIACCa-CyIIHOCTH CO3AAI0T TabIuIly
B 0a3e JaHHBIX.

YnpasJsiionue Kiacchbl

VYopasnsomue kinaccel (control classes) oTBe4arOT 3a KOOPAMHAIMIO ACHCTBHIA
Opyrux  kiaccoB. OOBMHO Yy  KaXIOrO BapWaHTa  HCIOJIB30BAHUS HMMEETCS OJIMH
YOPaBISIONNI KJIacc, KOHTPOJIHMPYIOMIMMA IMOCIEI0BATEILHOCTh COOBITUH ATOr0 BapHaHTa
WCIIOJIB30BaHUA. YTPABISIIONINN KJIacC OTBEYAET 33 KOOPJAMHAIIMIO, HO CaM HE HECET B cebhe
HUKaKOW (YHKIIMOHAJIBHOCTH, TaK KaK OCTalbHBIE KJIAcChl HE MOCBHUIAIOT €My OOJBIIOro
KOJIMYECTBA cooOmennii. Bmecto »TOro oOH caM IIOCBUIAET MHOYKECTBO COOOIIECHUI.
VYrpaistomuid Ki1acc IpocTo AeNerupyeT OTBETCTBEHHOCTh JPYTUM Kilaccam, MO 3TOM MPUYMHE
€r0 4acTO Ha3bIBAIOT KJIACCOM-MEHEHKEPOM.



B cucreme Moryt OBITh W JApyrue YIPaBISIOMIME KJIAcChl, OOIIME AJIsI HECKOJIBKHUX
BApUWAHTOB HCHONMb30BaHusA. Hampumep, moxker ObITH Kiacc SecurityManager (MeHeEmKep
0e30MacHOCTH), OTBEUAIONIUI 3a KOHTPOJbL COOBITHIA, CBsI3aHHBIX ¢ Oe3omacHocThio. Kiace
TransactionManager (MeHeKep TpaH3aKIMUA) 3aHUMACTCS KOOpPJAWHAIMEH COOOIICHHH,
OTHOCSINUXCS K TpaH3akmusM ¢ 0a3oif JnaHHBIX. MoOryT OBITh W ApyTrue MEHEIDKEpPbI IS
paboOTBI ¢ JAPYTUMH 3JIEMEHTaMU (DYHKIIMOHHPOBAHHS CUCTEMBI, TaKUMH KakK pa3jelicHue
pecypcoB, pactipeneieHHass 00paboTka JaHHBIX WM 00paboTKa OIMOOK.

[ToMHMO YITOMSHYTBHIX BBIIIE CTEPEOTHUIIOB MOXHO CO3/1aBaTh W CBOW COOCTBEHHBIC.

ATpuOyTHI

ATpuOyT — 3TO 3JIeMEHT HWH(POpPMAIUM, CBSI3aHHBIA C KIAacCOM. ATpUOYTHI XpaHST
MHKAIICYJINPOBAHHBIE IaHHBIE KJIacca.

Tak kak atpuOyThl cojepaTcsi BHyTpU Kilacca, OHM CKPBITBI OT JPYrux KiaccoB. B
CBSI3U C 3TUM MOXKET MOHAJ0OUTHCS yKa3aTh, KakUe KJacChl MMEIOT IPAaBO YUTATh U U3MEHATH
aTpuOyThl. DTO CBOMCTBO HA3bIBACTCA BUANMOCTHIO aTpulyTa (attribute visibility).

VY arpubyta MOXXHO OIpPENENUTh YEThIPE BO3MOXKHBIX 3HAYEHMS ATOTO MapaMmerpa:

- Public (oOmmii, OTKpHITHII). DTO 3HaUYE€HUE BUIMMOCTH MpEIIOoaraeT, 4Yro arpuodyT
OyZeT BHJIEH BCEMHU OCTaJIbHBIMH KilaccaMu. JIr060il kiacc MOKET MPOCMOTPETh UM M3MEHHUTH
3HaueHue arpulyta. B coorBerctBuu ¢ HoTaumeid UML oOmemy arpubyTy mpeniiecTByer
3HAK « t ».

- Private (3akpbIThiif, cekpeTHbIi). COOTBETCTBYIOIIMN aTpUOYT HE BUJEH HHUKAKUM
JIPYTUM  KJIaccoM. 3aKkpbIThli aTpuOyT o0003HauaeTcs 3HAKOM « — » B COOTBETCTBUHM C
HoTarmenr UML.

- Protected (3ammmennsiit). Takoit arpuOyT IOCTyNEH TOJBKO CaMOMY KJlaccy U €ro
notomkaM. Hotarmust UML aiis 3ammiieHHoro aTpudyTa — 3TO 3HaK « # ».

- Package or Implementation (nmaketHslif). [Ipeanonaraer, yTo JaHHBIA aTpUOYT SABISETCS
oOIIMM, HO TOJBKO B Mpejesiax ero rnakera. IToT THIN BUIAMMOCTH HE 0003HayaeTcss HUKAKUM
CIELIMATILHBIM 3HAYKOM.

B  o0mem cmyudae, arpuOyThl pEKOMEHAyETCS  JeJlaTh  3aKPBITBIMH  WJIH
3alMIIEHHBIMUA. JTO MO3BOJISIET JIy4llle KOHTPOJIUPOBATh CaM aTpUOYT U KOJI.

C noMmomipl0 3aKpbITOCTH WM 3alIMIIEHHOCTH yJaeTcss u30ekaTh CUTyalluu, Korjaa
3HaYeHue arpulOyTa U3MEHSEeTCs BCEMH KJacCaMHM CHCTeMBL. BMecTo 3Toro Jsoruka
U3MEHeHus: arpuOyrta OyneT 3akilodeHa B TOM K€ Kjacce, 4TO M caM 3TOT aTpuOyT.
3azaBaeMble MapaMmeTpbl BUIUMOCTH TOBJIUSIOT HA TEHEPUPYEMBIHN KOJI.

Onepaunu

Onepannn peanu3yroT CBSI3aHHOE € KjaccoM InoBeneHue. Omepalnys BKIOYAeT TPU
YacTH — MMs, ITapaMeTpbl U THUIl BO3BPAIAEMOr0 3HAYCHMS.

[TapameTpel — 3TO aprymeHThl, I[IOJy4YaeMmble ONepaluend «Ha Bxoae». Tun
BO3BPAIAEMOI0 3HAYEHHS] OTHOCUTCS K pe3yJIbTaTy JE€UCTBHS ONEpaLUN.

Ha pumarpamMme kinaccoB MOXKHO IIOKa3blBaThb KAaK HMMEHA OIEpalMi, TaKk U HMEHa
omepaiuii BMecTe ¢ UX @apaMeTpaMM U THUIIOM BO3BpallaeMoro 3HadeHus. YToObl
YMEHBIIIUTh 3arpy>KEHHOCTh UArpaMMBbl, TOJE3HO OBIBAE€T HA HEKOTOPHIX M3 HUX MOKA3bIBATh
TOJIBKO MMEHA OIIepalnii, a Ha IPYTUX UX MOJHYK CUTHATYPY.

B s3p1ke UML onepanuu MMErOT CIEAYIONIY0 HOTALHUIO:

NUms Omepanun (apryMeHT: THIT JAHHBIX apryMeHTa, apryMEHTZ2:THUM JaHHBIX
apryMeHTaZ2,...): TUI BO3BPAIlaéMOro 3Ha4€HUs

Creyer paccMOTPETh YEThIPE Pa3INYHbIX TUIA ONEPALIAN:

- Onepauuu peaau3aluy;

- Onepauuu ynpaBjieHuUs;

- Onepanuu foctyna;

- BecrmomorarenpsHbIe onepanuu.



Onepanuu peanuzanuu

Onepamuun  peanmmzanuu  (implementor operations) peaqu3yloT HEKOTOpbIe OW3HEC-
¢ynkuuu. Takue onepalMu MOXXKHO HaWTH, HCCleqys JuarpaMMbl B3auMOJICHCTBUS.
JlmarpaMmbl  3TOTO THMA (QOKYCHPYIOTCS Ha Om3Hec-QyHKIHAX, M KaXJ0e COOOIICHHE
JMarpaMMbl, CKOpee BCEro, MO’KHO COOTHECTH C Olepalueil pearn3aiui.

Kaxnmass omepammst peanu3anii  JODKHA  OBITH  JIETKO — TPOCJIEKUBAaEMa  JI0
COOTBETCTBYIOILIIETO TpeOOBaHUs. DTO JOCTUTAETCS HA Pa3IMYHBIX 3Tamax MOACITUPOBAHUS.
Omeparusi BBIBOJAWTCS M3 COOOINCHHUS HA JUArpaMMe B3aWMOJCHCTBHUSA, COOOIIECHUS HCXOJST
U3 TOAPOOHOrO OMMCaHUs MOTOKa COOBITHUH, KOTOPBIM CO3/aeTcs Ha OCHOBE BapHaHTa
UCIIOJIb30BaHUs, a MOCIEIHUM — Ha OCHOBE TpeOoBaHMI. BO3MOXKHOCTH MpPOCIETUTH BCIO 3TY
LEMOYKY I03BOJIIET TapaHTUPOBaTh, YTO KaxJaoe TpeOoBaHMEe OyJeT peajr30BaHO B KOJE,
a Kaxaplii (parMeHT KoJa peajn3yeT Kakoe-TO TpeOoBaHHE.

Onepanun ynpasJjieHust

Oneparuun  ympaBieHus  (manager — operations) — YOpaBisSIOT — CO3JaHHEM |
YHUYTO)KEHHEM OOBEKTOB. B 3Ty Kareropuio mONajalT KOHCTPYKTOPHI U JAECTPYKTOPHI
KJIaCCOB.

Onepanum gocryna

ATpuOyTbl OOBIYHO OBIBAIOT 3aKPHITHIMU WM 3alllMIIEHHBIMH. TeM He MeHee, Apyrue
KJIacChl MHOT/A JIOJDKHBI MPOCMATpUBAaTh MM M3MEHATh MX 3HA4YeHUs. J{JIs 9TOro CymecTByrOT
omepanuu jgoctyna (access operations). Takoil TOAX0a MdaeT BO3MOXKHOCTH 0O€30MacHO
MHKAICYJIUPOBaTh aTpuOyThl BHYTPU KJacca, 3alIUTHB UX OT APYTHMX KIJIACCOB, HO BCE XK€
MO3BOJISIET OCYIIECTBUTh K HHUM KOHTposMpyemblii poctyn. Cosnmanue omepamuit Get m Set
(mostydeHust 1 U3MEHEHHUS 3HAUEHUS ) [T KaXI0r0 aTpudyTa Kiiacca sBIsSETCS CTaHIapTOM.

BcnomorarteabHbIe onepanuu

Bcenomorarensueimu - (helper operations) Ha3pIBaroTCS Takuhe OMNEpaludyd  Kjacca,
KOTOPBIC HGO6XO}1HMBI €My JId BBIIIOJIHCHUSA €T0 OTBeTCTBeHHOCTeI)’I, HO O KOTOPBIX ApPYTrue
KJIaCChl HE JIOJDKHBI HUYEro 3HaTh. DTO 3aKPBITHIE U 3aLIUIICHHBIC ONEpalK Kiacca.

YtoOb!l HAEHTUGUIUPOBATE ONEPAIIH, BHIIIOJHUTE CIEAYIOLIUE IeHCTBUS:

N3yunrte nuarpamMmbl TOCIEIOBATENBHOCTH M KOONEPATHBHBIE AUarpaMmsbl. bosbiias
4yacTh COOOIIEHHMH Ha 3THUX JuarpamMmax sBJISeTCs omepanusiMu peanusauuu. PedrexcuBHbie
coo01IeHust OyAyT BCIIOMOTaTeIbHBIMU OTIEPAIUSMHU.

Paccmotpute  ympamisitomue  omepanud.  Moker  moTpeOoBaThCs  100aBUTH
KOHCTPYKTOPHI U IECTPYKTOPHI.

Paccmotpute omepauun gocryma. Jlng kaxkgoro arpulyTa Kiacca, ¢ KOTOPBIM
JOMKHBI OyayT paboTaTh Opyrue Kiacchl, Haao co3aarh omeparuu Get u Set.

Ces3u

Cs3p TpencTaBisieT Cco00M CEMaHTHYECKYI0 B3aUMOCB3b Mexay kKiaccamu. OHa
JAaeT KJIACcCy BO3MOXKHOCTH y3HaBaTh 00 aTpuOyTax, Omepamusix W CBI3AX JIPYroro Kiacca.
NupiMu croBamMu, 49TOOBI OJMH KIJIACC MOT IOCJATh COOOIICHHWE JPYroMy Ha Jguarpamme
MOCJIEIOBATEILHOCTH WM KOOTIEPATHMBHOM HarpamMme, MEXIy HHMH JIOJDKHA CYIIECTBOBAaTh
CBS3b.

CymiecTByIOT 4YeThIpE THUIA CBsI3€d, KOTOpPHIE MOTYT OBITh YCTaHOBJICHBI MEXKITY
KJIACCaMH: acCOIMAIINH, 3aBUCUMOCTH, arperaiuu u 00001eHus.

Accouuanuu
Accommanus (association) — 3TO ceMaHTHYecKasi CBsI3b MEXKIY KiaccaMmu. VX pucyroT Ha
lII/IanaMMe KJIAaCCOB B BHJIC O6I>IKHOB€HHOI\/II JIMHHUMU.
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Pucynox 3.10 - CBs3b accoruarus

Accoumany  MOTyT  OBbITh  JByHalpaBJICHHBIMH, Kak B  IpuMmepe, WIH
onHoHampasieHHbIMU. Ha s13pike UML nByHamnpaBieHHbIE acCOLMALIMM PUCYIOT B BUJAE IIPOCTOM
JMHUU 0€3 CTPEJIOK MIIM CO CTpesIKaMu ¢ 00enx ee cTopoH. Ha ogHOHampaBieHHON accouuaiu
n300pakaroT TOJBKO OJHY CTPEIIKY, IOKa3bIBAIOLIYIO €€ HAIIPABIICHHE.

Hampasnenue accouuanuu MO>KHO OIPEEIINTD, n3ydast JyarpamMmmsl
MOCJIEIOBATEIBHOCTH W KOOIIEpAaTUBHBIE AWarpamMMmbl. Eciom  Bce cooOmmIeHWs Ha HHUX
OTIIPABJISIFOTCSL TOJIBKO OJHHMM KJIACCOM M IPUHHUMAIOTCA TOJBKO APYTUM KJIacCOM, HO He
HAao0OpOT, MEXIYy 3TUMHU KJIacCaMH HMEET MECTO OJIHOHampaBjeHHas CBs3b. Ecim XoTs Obl
OJHO COOOILIEHHE OTHpaBiseTcss B OOpPaTHYIO CTOPOHY, accouuaius JOJDKHA OBITh
JBYHAIIPaBJICHHOM.

Accoumanuu  Moryr  ObITb  peduexkcuBHbIMH.  PeduiekcuBHas — acconuanus
IIPEIOIaraeT, 4YTO OJMH DK3EMIUIAp KJIacca B3aHMOACHUCTBYET C IPYTMMH JK3EMIUIIpAMHU
9TOrO XK€ Kiacca.

3aBucuMocTH

Ces3u 3aBucuMoctu (dependency) Takke OTpakarOT CBsI3b MEXAY KJaccamu, HO OHU
BCEI/Ia OJHOHAIPABJIICHB W TIOKA3bIBAIOT, YTO OJHMH KJIACcC 3aBUCHUT OT OIPEICICHHA,
CIeNaHHBIX B JpyroMm. Hampumep, kimacc A wucnoib3dyer meronbl kiacca B. Torma mpu
M3MEHEHUH Kiacca B He0O0X0IMMO MPOM3BECTH COOTBETCTBYIONINE H3MEHEHHMSI B Kitacce A.

3aBUCHUMOCTh H300pa)kaeTcsi MYHKTHUPHOW IJIMHUEH, TPOBEICHHOW MEXAY IBYyMS
SJICMCHTAMHA )II/IanaMMI)I, U CUUTACTCA, YTO DJIEMCHT, HpHBfI3aHHBII>i K KOHHy CTpeJ'IKI/I, 3aBUCUT
OT 3JIEMEHTA, IPUBSI3aHHOTO K HaYally 3TOW CTPEIIKH.

NewClass NewClass?2

Pucynok 3.11 - CBsI3b 3aBUCUMOCTh

[Tpu renepanuu Koaa JUTsi 3TUX KIIACCOB K HUM HE OYIyT TOOABISATHCS HOBBIE aTPUOYTHI.
Onnako, OyayT co3maHbl cHelUUYECKHe JUIsl  s3bIKa OIepaTopbl, HEOOXOAMMBIC IS
TIO/IJIEPKKHU CBSI3U.

Arperanuu

Arperamuu (aggregations) TpEACTaBISIOT c0o00H Ooiee TeCHYH (GopMy acCOIMAIINH.
Arperanusi — 3TO CBSI3b MEXKAY LEJNBIM M €ro yacThio. Hampumep, y Bac MOXeT OBITH KIlacc
ABTOMOOMNB, a Takxke Kiacchl JlBurarenb, [lOKpbIMIKM W KiIacchl JUIsl JIPYTUX 4YacTeu
aBTomMoOmnsA. B pesyibprare 00BeKT Kiacca ABTOMOOWIIL OyAeT COCTOSATh U3 00BEKTa Kiacca
JlBuratenb, yeTbipex oOBEKTOB [lOkphImiek W T. 1. Arperanuu BU3YaJU3UPYIOT B BHUJIE
JUHUH C POMOMKOM Y Kilacca, SIBJISIONIETOCs EeTbIM:

Whole Part

Pucynok 3.12 - CBs3b arperanusi



B nononnenune k mpoctoit arperanmu UML BBoguT Gojiee CHIIBHYIO Pa3HOBUAHOCTD
arperauuy, Ha3biBaeMylo kommosuiued. CorylacHO KOMITO3UIIUH, OOBEKT-4acTb MOKET
IIPUHAJUIEKATh TOJBKO €IUHCTBEHHOMY LIENIOMY, M, KpPOME TOr0, Kak IMpaBWIIO, XU3HEHHBIN
LUK 4YacTell COBHAJaeT ¢ LUKJIOM IIEJIOro: OHM XHUBYT M YMHpAIOT BMecTe ¢ HUM. JlroOoe
yAAJIEHHE LEJI0r0 paclpOCTPAHIECTCS Ha €T0 YaCTH.

Takoe KkackaZHOE yHalIEHUE HEPEIKO PpacCMaTpHUBACTCA KaK 4YacTb ONPEICIICHUS
arperanuy, OJHaKO OHO BCErJa IOAPAa3yMEBAETCsA B TOM Cllydae, KOIa MHOXKECTBEHHOCTb POJIM
cocraBisier 1..1; Hampumep, ecnu HeoOXoauMO yaanuTh KimeHTa, TO 3TO yJajieHue IOJIKHO
pacrpocTpaHUThCs U Ha 3aKa3bl (U, B CBOIO ouepenb, Ha CTPOKH 3aKasa).

0O0606menus (HacnenoBanue)

O6o06mieHre (Hacnea0BaHue) - 3TO OTHOIIIEHUE THITA 00IIee-4aCTHOE MEXIY DJIeMEHTaMHU

Mozemu. C momomipio 00001meHuii (generalization) MOKa3bIBAIOT CBSI3M HACIEIOBAHUS MEXIY
JIBYMsI KJIACCaMH.

Bubmoresedl nonsioeaTeEN
Hus
Apes
Tenediow
PercTpatponnii HOED
Pemcrpaus (]
Omagsa penacTpaum ()
L.['.j
| _
Hianens HYumarens ¢ NpasoM BLKOCE
pwen B aTaten INEMEHTY BPEMEHHOND NOALI0EHNA
MaKCumansHOe BPEUA NOMI0SEHIT

B
Corpym Bfinuomen Crynes
Qrpen axynerer
Tenedox orgena [Jouausai anpec

Pucynok 3.13 - [Ipumep cBs3u Hacie10BaHUE

BonpmmucTBO O6’BGKTHO-OpI/IeHTI/IpOBaHHI)IX SA3BIKOB HEIMOCPCACTBECHHO
MOJJICP)KUBAIOT KOHIICTIIIMIO HacienoBanus. OHa TMO3BOJIIET OJHOMY KIIAcCy HacleaoBaTh
BCce arpuOyThI, OTICpAlliu U CBS3M Jpyroro. HaciegoBaHWe IMaKeTOB O3HAYACT, YTO B TaKeTe-
HACJICTHUKE BCE CYIIHOCTU MaKeTa-mpeaKa OyayT BUIHBI O], CBOUMHU COOCTBEHHBIMH WMEHAMH
(T.e. mpocTpaHCTBa MMEH O00BenUHSIOTCS). HacrmemoBanue moka3bIBae€TCs CIUIONTHOW JIMHUEH,
UAYIIeH OT Kilacca-TIOTOMKA K Kiaccy-npeaky (B tepmunonorud OOII - oT moTomMKka K MpeKy,
OT ChIHA K OTIly, WJIH OT TojKiacca K cymnepkiaccy). Co cropoHbl 6ojee oOIero sjaemMeHTa
pucyercst 60JIbIION MOIBINA TPEYTOJIbHUK.

[TomuMo HacnemayembIX, KaKIbld TOJKIACC HMEET CBOM COOCTBEHHBIE YHHKAJIbHbBIE
aTpuOyTHI, OTIepalvy U CBS3H.

MHO0KEeCTBEeHHOCThH

MmuosxkecTBeHHOCTh (multiplicity) mokas3pIBaeT, CKOJIBKO AK3EMIUISIPOB OJAHOTO Kilacca
B3aWMOJICHCTBYIOT C TIOMOIIBIO OSTOW CBSI3M C OJHUM DK3EMIUIIPOM JPYroro Kiacca B
JTAaHHBI MOMEHT BPEMEHHU.

Hanpumep, mipu pa3pabOTKe CHUCTEMBI PETHCTPAIMA KyPCOB B YHUBEPCHTETE MOXHO
omnpenenuTh kinacchl Course (kypc) u Student (cTymeHT). Mexay HUMHU yCTaHOBJICHA CBS3b: Y
KypcOB MOTYT OBITH CTYJCHTBI, & y CTYJEHTOB — Kypchbl. BONpOCBHI, Ha KOTOPBIH ITOJKCH



OTBETUTh MapaMeTpP MHOXECTBEHHOCTH: «CKOJIBKO KYypCOB CTYJIEHT MOXET I[OcCelarb B
JTaHHbIA MOMEHT? CKOJBKO CTYJIEHTOB MOJKET 32 Pa3 MOCeIaTh OJUH KypC?»

Tak Kak MHOXXECTBEHHOCTh JlaeT OTBET Ha 00a O3TH Bompoca, €€ HHIUKATOPHI
YCTAaHABIIMBAIOTCS Ha OOOMX KOHIAX JIMHUHU CBs3U. B mpumepe peructpanuui KypcoB MBI
pelniar, 4TO OJUH CTYAEHT MOXET MOCEMIaTh OT HYJIA 10 YETBIPEX KYpCOB, a OAUH KypcC
MoryT ciymatbk oT 0 1o 20 cTyaeHTOB.

B s3pike UML MIPUHATHI OIIpEIENICHHbIE  HOTaLUU ans 0003HaYeHN
MHOKECTBEHHOCTH.

Tadmuma 3.1 - O0o3HaYEeHUI MHOKECTBEHHOCTH cBs3erl B UML

Mito:kecTBeHITOCTE Suavenne
0.* Hom s Gosmine
1% Ommn wim Goupie
0.1 Hob i oun
1..1 (cokpameitnas 3amnucs: 1) Pogito ojunt

HNmena cBszeid

CBsi31 MOXKHO YTOYHHUTH C TIOMOIIBIO UMEH CBSI3€H UM POJIEBBIX UMeH. MMs cBs3u — 3TO
OOBIYHO TJIAroJl WM TJarojibHas (ppasa, ommchIBaromas, 3a4eM OHa Hy)kHA. Hampumep, Mexmy
kiaccoM Person (uenoBek) u knaccom Company (KOMITaHHS) MOKET CyIIECTBOBATh aCCOIMAIHSI.
MoXHO 3aaTh B CBSI3U C OTHUM BOIIPOC, SIBISIETCS JIM OOBEKT Kiacca Person KiueHTOM
KOMIIaHUH, €€ COTPYIHUKOM WIIM BiaaenblieM? UToObI ONpeneiauTh 3TO, aCCOLHUAIUI0 MOXKHO
Ha3BaTh «employs» (HaHUMaeT):

— Employs  —
Company Person

Pucynok 3.14 - [Ipumep umeH cBsizeit

Posmn

PosieBble MMEHA NPUMEHSAIOT B CBA3SX ACCOLMALMMA MM arperalid BMECTO MMEH JUIs
ONMCAaHMUA TOrO, 3a4eM JTH CBS3M HYXHbI. Bo3Bpamasce K npumepy ¢ kinaccamu Person u
Company, MOXHO CKa3aTb, 4TO Kiacc Person urpaer poas corpyaHuka kiacca Company.
PoneBpie MMeHa — 3TO OOBIYHO HMMEHA CYIIECTBHUTEIbHbIE WM OCHOBAHHBIE HAa HHUX (passbl,
UX [OKa3bIBalOT HAa JHMarpaMMe psIOM C KJIacCOM, WIPAIOIIHMM COOTBETCTBYIOLLYH) PpOJIb.
Kak nmpaBusio, moyib3ylOTCsl WIM POJIEBBIM HMMEHEM, WIM MMEHEM CBS3H, HO HE 000MMH Cpasy.
Kak u nmena cs3eil, posieBble UMeHa He 00s3aTeNIbHBI, UX AT, TOJbKO €CIH LIEIb CBS3H HE
oueBuHA. [Ipumep poneil NpUBOIUTCS HUXKE:

+Employer +Employee

Company Person

Pucynok 3.15 - [Ipumep poneit cszeit

ITaker. MexaHu3M NMaKeTOB
B koHTeKkcTe nmarpaMM KJIaccoB, IMAKEeT - 3TO BMECTWIHIINE IS HEKOTOpOro Habopa
KJIaCCOB U JPYruXx nakeToB. [[akeT sBIse€TCA CaMOCTOSTENbHBIM MPOCTPAHCTBOM HMEH.



]

Package

Pucynok 3.16 - O6o3Hauenue nakera 8 UML

B UML nHer kakux-mu00 OrpaHWYEHUN Ha MpaBHIIa, MO0 KOTOPHIM pa3paOOTYUKU MOTYT
WM JTOJDKHBI TPYIITUPOBATH KIIACCHI B MakeThl. Ho ecTh HEKOTOpBIEe CTaHAAPTHBIE CIy4yau, KOoraa
Takasg TPyNIUPOBKA yMECTHA, HalpuMep, TECHO B3aMMOACHCTBYIOLIME KJIAcChl, WIH Oolee
o0mwii cmyyail - pa30reHne CUCTEMBI Ha TOJCUCTEMEI.

[TakeT GpU3HYECKU COMEPKUT CYITHOCTH, OTPEIeTICHHBIE B HEM (TOBOPAT, YTO "CYIIHOCTH
NpUHAAIeKaT mnakery"). DTO O3Ha4yaeT, 4YTo eciu OyJdeT YHHUYTOXKEH MakeT, To OyayT
YHUUTOKEHO U BCE €r0 COJIEPKUMOE.

Cy1ecTByeT HECKOJIbKO HanboJsee paclpoCTPaHEHHBIX MTOAXO00B K TPYIITHUPOBKE.

Bo-nepBbIX, MOKHO TPYNIUPOBATh HX IO CTEpEOTUIly. B TakoMm ciydae mosydaercs
OIMH TMaKeT C KIAaCCaMU-CYIIHOCTSAMH, OJUH C TPAaHUYHBIMU KJAcCaMH, OJUH C
YOPaBISAIOMIMMU KJacCaMM M T.A. DTOT MOAXOJ MOXET OBbIThb MOJIe3eH C TOYKH 3pEHUs
pa3MelIeHUsT TOTOBOM CHUCTEMBI, IIOCKOJIBKY BCE HAaXOAAIIUECS Ha KIMEHTCKMX MallWHAX
MOTPaHUYHBIE KJIACCHI )K€ OKA3bIBAIOTCS B OJTHOM ITaKETe.

Hpyroii moaxoj 3akirodaeTcss B OOBEIMHEHMH KIACCOB MO UX (YHKIMOHATHHOCTH.
Hampumep, B makere Security (6e30macHOCTB) COAEpP)KATCA BCE KJIACCHl, OTBEYANOIIME 3a
0e30macHOCTh MPUIIOKEHUs. B TakoMm ciywae npyrue makeTsl MOTYT Ha3biBaTbcs Employee
Maintenance (Pabota ¢ corpymnnukamu), Reporting (ITogroroka otderoB) u Error Handling
(O6paboTtka ommboK). IlpenMymiecTBO STOro TOAXOAA 3aKIIOYAETCSI B BO3MOXKHOCTH
MOBTOPHOT'O UCIOJIb30BaHUS.

MexaHu3M MaKeTOB MPUMEHUM K JIIOOBIM 3JIEMEHTaM MOJIENH, a HE TOJIBKO K Kiaccam.
Ecniu nns rpynmupoBKM  KJIAcCOB  HE  MCIOJIB30BaTh HEKOTOpPbHIE 3BPUCTHKH, TO OHA
CTAaHOBUTCSI IIPOM3BOJbHOW. OJHA M3 HUX, KOTOpas B OCHOBHOM Hcnonb3yercs B UML, — ato
3aBHCHUMOCTh. 3aBHCHUMOCTb MEXIy ABYMsI TMakeTaMH CYIIECTBYeT B TOM cllydae, €clid
MEXIy JIIOOBIMU JIByMsI KJJaCCAMHU B IAKeTaX CYIIECTBYET Jt00ast 3aBUCUMOCTD.

Takum o0pazom, [uarpamMma MaKeTOB MPeACTaBIseT co0o0il AuarpamMmy, CoAep Kallyro
IIAKEThl KJIACCOB M 3aBUCUMOCTU MexAy HUMHU. CTporo roBops, INAKeTbl U 3aBUCHUMOCTH
SBIIAIOTCA DJIEMEHTAMM JHarpaMMbl KJaccoB, TO €CTh JAMarpaMMa I[akeToB — 3To ¢opma
JrarpamMMbl KJIaccoB.

|

— Entities

Boundaries

Pucynok 3.17 - [Ipumep nuarpaMMsl IaKeTOB



3aBUCHUMOCTb MEXy IByMs 3JIEMEHTAMH UMEET MECTO B TOM CIIy4ae, ECJIM U3MEHEHUS B
OTpEeeNICHNH OJHOIO dJEeMEHTa MOTYT IOBJE€Yb 3a COOOM H3MEHeHHs B JApyrom. 4Yro
KacaeTcs KJIaccoB, TO MPUYUHBI JIJIsl 3aBUCUMOCTEH MOTYT OBITh CAMBIMH PAa3HBIMHU:

- OJIMH KJIacC TOChUIAET COOOIIEHUE IPYTOMY;

- OJIMH KJIacC BKJIIOYAET 4acTh JAHHBIX APYToro Kjacca; OAMH KJlacc UCHOIb3yeT APYTroi
B KaUeCTBE MapaMeTpa oreparui.

Ecnu xmacc meHser cBoi mHTepdeiic, To moboe coollieHrne, KOTOpoe OH MOCHUIACT,
MOJKET YTPaTUTh CBOIO CHITY.

[TakeTsl He AalOT OTBETa Ha BOIPOC, KAKMM OOpa3oM MOXXHO YMEHBILIUTH KOJINYECTBO
3aBHCHMOCTEH B Bamei CUCTEMEC, OAHAKO OHH ITOMOI'alOT BBIACIUTH OTH 3aBHCUMOCTH, a IIOCJIC
TOr0, KaK OHM BCE OKaXyTCsl Ha BHIY, OCTaeTCs TOJBKO NOpadOTaTh HAaJ CHU)KEHHEM HX
KOJIN4YeCTBaA. ZlnarpaMMm MMaK€TOB MOXHO CUUTATb OCHOBHBIM CPCACTBOM YIIPABJICHHUA
o01eit CTpyKTypOi CUCTEMBI.

ITakeTBl SABISAIOTCA >KU3HEHHO H606XOHI/IMLIM CpEaACTBOM JIA 0O0JIBIINX ITPOCKTOB.
Hx cnegyer ucnonap30BaTh B TEX Clydasx, KOTJa JuarpamMma KiaccoB, OXBaTbIBAIOLIAs
BCIO CHCTEMY B LIE€JIOM U pa3MellleHHas Ha €JIMHCTBEHHOM JiMcTe Oymaru Qopmara A4,
CTAaHOBUTCSI HEUUTAEMOH.

IlocTaHoBKa 3a1a4u K NPaKTHYeCKOi padoTe 8

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHrall.

2. [loctpoiite nuarpamMmmy BapuaHTOB MCIIOJIb30BaHMS /1711 BBIOpaHHON MHGOPMallMOHHON
CUCTEMBI.

3. IlocTtponTh OTYET, BKIIOYAKOIINKA BCE IOJYYECHHBIE YPOBHM MOJIEIH, ONUCAHUE
(YHKIIMOHAJIBHBIX OJIOKOB, MOTOKOB JaHHBIX, XPaHWIUII U BHEHIHUX 00BeKkTOB. IlpencraButh
OTYET IO MPAKTUYECKON paboTe /s 3aIUThI.

BapuaHThl HHIMBUAYAJIbHBIX 32IaHUI

B cooTBercTBHM ¢ yKa3aHHOW TpEeIMETHOW OO0JAacThI0O M KJIAacCOM pa3pabaTbiBaeMoOu
WH(GOPMAIIMOHHON CHCTEMBI TIOCTPOUTE TUArpaMMy BapHAHTOB HMCIIOJNB30BAHUS AJIs1 BBIOPAHHOMN
MH()OPMAITMOHHOW CUCTEMBI, BBHITIOJHUTE PEAM3AIMI0 BAPHUAHTOB HCIOJIb30BAHUS, MOCTPONTE
JIUarpaMMy COCTOSTHUH 7Sl KOHKPETHBIX 00BEKTOB MHPOPMAITMOHHON CHCTEMBI.

Ta6mmma 8.2 — UnauBuyaibHBIC 3a/1aHUS

Ne | [IpeametHas 061acTh Kinacec UC

1 Ckian MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusaTre CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTan B2B

7 CTpouTenbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBeicHIE W C ynpasnenus
9 WudpactpykTypa npeanpusTus CHIIp

10 | AnnapatHas H”HGPACTPYKTypa MPEATNPHUSITH DKcnepTHasi cucTemMa

ConepxaHue oT4yeTa

[lo BbImonHEHHON paboTe cocramisgercs oT4eT. OTYET BBHIMOJIHAECTCA B DJICKTPOHHOM
Buje. [1o BeIMONHEHHOMY OTUETY MPOBOIUTCS 3aIMTa MPAKTUYECKON pabOTHI.
OTueT MO NPaKTUYECKOH pabdoTe MOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX

DJICMCHTOB!:
- TI/ITYJ'IBHLII\/'I JIHUCT,
- BBOJJHAas 4acCThb,




- OCHOBHasl 4YacTh (omHMcaHue paboOThI): JAMarpaMMa BapUAHTOB UCIOJIH30BAHUS
MH()OPMAITMOHHOM CHCTEMBI, AUarpaMMa COCTOSIHUH /i1 00bEKTOB MH(GOPMAIITMOHHON CUCTEMBI;

- 3aKJII0YEHUE (BBIBOJIBI).

BBonHast yacTh 0T4ETa JOJDKHA BKIIFOYATh MYHKTHI:

- YCIIOBUE 33]1a4H;

- TIOPSIZTOK BBITIOJTHCHHSI.

- MPOTrpaMMHO-aNMapaTHbIe CPEJICTBA, UCIIOIh3yEMbIE TIPU BHITIOTHEHUH PAOOTHI.

3amuTa OT4YeTa 1o MPaKTUYECKOi paboTe 3aKiI04aeTcs B MPeIbsBICHUH MPENo/1aBaTeio
MOJTyYEeHHBIX PE3yJIbTaTOB B BHJE (ailia U AEMOHCTPAllMK MOJyUYEeHHBIX HABBIKOB MPH OTBETaX
Ha BOIPOCHI MPEMNo/iaBaTesl.

KonTpoJbHbIe BOIPOCHI

1. [laiiTe onpeneneHne NOHATUIO «BAPUAHT UCTIOIb30BAHUS.

2. Kakue TuIibl CBA3M MOTYT MPUCYTCTBOBATh HA JUAarpaMMe BapUAHTOB UCTIOIb30BAHUS?
3. [aiite onpeneneHne NOHATHIO «ICHCTBYIOIIEE JIUI0Y.

4. Kakue THIIBI COOOIIEHUI MOTYT IPUCYTCTBOBAThH HA IUarpaMMax B3auMOJICHCTBUS?

5. JlaiiTe onpejiesieHne MMOHATHIO KJIacc, 00BEKT Kiacca.

6. KeM u 17151 4ero Mo>keT ObITh UCTIOIB30BaHA [UarpaMmMa pa3MenieHus?

6. YAEBHO-METOJUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCIATITAHBI

6.1. IlepeuyeHb OCHOBHOM M ONOJHUTEIBHON JIUTEPATYPbI, HEOOXOAMMOH 1JIs1
OCBOCHMSA THCIHHUIIHHBI

6.1.1. IlepeyeHb OCHOBHOM JTUTEPATYPBI

Bapeimesa A.B., bangun K.B., T'onos P.C., Ilepenepses .M. UnnoBanuu: YuebHoe
nocobue / Ilox obmi. pen. m.3.H., mpod. A.B. Bapsimesoit. — 2-¢ u3a. — M.: U3garenbcko-
Toprosast kopnopauus «/lamkos u K », 2018.

6.1.2. IlepevyeHb JOMOJTHUTENIbHOM JTUTEPATYPbI
WNunoBanmonHelii MeHekMeHT : kypc nekuuid / FO.H. Kymakos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.denepanuu, Mock. roc. yH-T. — Mocksa: MI'CVY, 2019.

6.2. IlepeyeHb y4eOHO-METOAUYECKOT0 00ecIeYeHNsI CAMOCTOSITE/IbHOI PadoThI
00y4aomuXxcs Mo JUCUUILIUHE

1. Meronuyeckre yKa3aHUs 1O  BBIIOJIHEHUIO NMPAKTHUYECKUX PabOT MO JUCIMILIMHE
«IIpOeKTHBIN MEHEKMEHTY.

2. MeToauueckie pEeKOMEHIAMM AJs CTYJIEHTOB IO OPraHU3allid CaMOCTOSTEIBHON
paboTsl o guctuminHe «IIpoeKTHBIN MEHEeIKMEHTY.

6.3. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
I/IHTepHeT, HCOﬁXOI{l/IMLIX OJIA OCBOCHUSA JUCHUITJIUMHDBI

1. YauBepcuretckas 6ubnanoreka online. http://www.biblioclub.ru.

2. OBC «IPRbooks». http://www.iprbookshop.ru.

3. DnexrponHas 6ubmorexka CKDY .. http://catalog.ncstu.ru.

4. T'ocynmapcTBeHHas MyOJW4YHAsh HAydHO- TexHudeckas Omonmmorexka Poccuu. (I'TIHTH

Poccun). www.gpntb.ru.
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BBEJEHHUE

Metoauueckue peKOMEHJAIUM  CcoAepXkaT IepeyeHb TeM C  BONpocaMu st
CaMOCTOSITENILHOM ~ MPOpPa0OTKM, TepeueHb J1abopaTopHBIX pPabOT ¢  BOMpocamMH  JJIs
CaMOCTOSITENTLHOM MPOPaOOTKH.

Meronuueckue ykazaHus MOCBALIEHBI Kypcy «IIpOeKTHBI MEHEKMEHT». YIpaBIsTh
JIOABMH  CIIOKHO. YTPaBIATh JIOAbMU 3((EKTUBHO — HEMMOBEPHO ClOokHO. I[loatomy
MBI H300pEeTaeM U CMEIIMBAEM Pa3Hble MPAKTUKHU, aITOPUTMbI U TEXHOJIOTHH KOHTPOJISI, OLIEHKU
pe3ynbTaTtoB TpyAa. llepexoaum oOT ycTapeBHIMX METOAMK K HOBBIM, CTapaeMcsl y4ecTb BCe
HIOAQHCHI M PUCKH, TPATUM BpeMsI U PeCypChl Ha IUTAHUPOBAHHE BMECTO pabOTHI IO HAKaTAHHOM.

W3 MHO€eCcTBa METOJIOJIOTUN HY’KHA OJIHA ONTUMAaJIbHAs U HAaCTPOEHHAs JIMYHO IOJ Hac
u Haml 1poekT. OJHO A€o BBINOJHATH IAOJOHHBIE 33Ja4M CTPOTO IO CKPUIITAM W3 KHUTH,
Apyroe — MeToJOoM MpoO U omMOOK BbIpaOaThIBaTh CBOM CIELUATIbHBIE WHCTPYMEHTHI JUIS
yueTa npuopuTeToB Komnanuu. [1o3TroMy npoekTHslii MeHepkMeHT (PM), To ecTh MeTomoI0TUs
yIOpaBlieHUS KOMIIAaHUEH C JeleHueM Bced paboThl HaA MPOEKTHI, CTAHOBUTCS MOMYJSPHBIM
BO BCEX OTpaciIsX.

MHorue KOMMIaHHMU TOJIBKO cefdac MepexolaT OT Kilaccuueckoi (oTpaboTaHHAs, 4acTo
OIOpOKpaTHUecKasi ~ cXeMma) K IPOeKTHOM (Kakaas  3ajada  OTAEIbHO,  JIeJerMpOBaHUE
OTBETCTBEHHOCTH) MOJIeNH ynpaBieHus. OOmMii MEHeKMEHT i NpeAIpUHUMATEIIs CBOIUIICS
K TOMY, 4YTO €CTb PYKOBOJWTENb MW HUCIOJHUTENb 3aJaud. JIMCUMIIMHA B3aUMOJEHCTBUS
3aBHcesia OT TOro, Kak mpomnucaHo B mabnone. [11a6moH sxe OblT BOUT B pa3yMbl BCEX OJMHAKOBO
net atak 20-30 Hazaz. TosbKo ATOT MAGJIOH YK€ HEe IPUMEHHUTh K HOBBIM YCIOBUSMU MHUPOBOTO
PBIHKA.

Hcropuyecku Bce Ha4alloch € TOrO, YTO B MEPUOJ NepecTpoiiku 90-X rogoB caMa JIOTUKa
BeleHUsl Ou3Heca Oblla HapylleHa HACTOJBKO, YTO IOMNBITKM IMOCTPOUTH HOBYIO pabovyro
KOHIEMIMIO YIPaBJIEHUS B MUJUIEHUYM CO34aJIM TEPMHUH «KOMITaHUA-0IHOIHEBKa». KoHuenmu
TaKMX KOMIIAaHWH IMPOBEPSUIMCh HA IMPOYHOCTh M TOJIBKO OJHA M3 10 KoMmaHuil cyliecTBOBasa
O6ompumie  momyrona B 2000-x. IlapamnenbHO  OCTaBajJUCh MHOTOJIETHHE — TNPEANIPUATHS,
KapAMHAJIBHO MEHAACH Ka)K/ble JIET 5 4TOObI BBDKUTH B MIEPUO]T IEPEMEH.

B 2010-x unH(opMaIoHHBIN B3pBIB UHTEPHETA CIeNal JTOCTYIHOM BCIO Pa3pO3HEHHYIO
0a3y HapabOOTOK E€BPONEHCKOrOo W aMepHKaHCKoro Ow3Heca. M3 TOHH TOJIE3HOW W MYCOpPHOMH
MH(POPMALIMU BPOJIE «UTO TaKOE yNpaBlIeHUE MPOEKTaMU U COBPEMEHHBIH MEHEIKMEHT», «KaK
pacnpenenarts  O0S3aHHOCTH,  MPaBWIbHO  MpPEAyrajblBaThb U COKpallaThb  PHUCKU»
OpeANpUHUMATENN IO CUX TOp BBIOMPAIOT KPYNHUIBI 3HAHWHA, MNPUMEHHUMBIX HMEHHO
B UX KOMITaHUSX.

Ceituac MBI ClIeIUM B HOBOCTSIX KaK MPHUOBLIbHBIE KOPIOPALUMKM PAcTyT M pacHalaloTcs
Ha TOJpa3/ieeHUs], TOKYIAlTCs U MEPEKUBAIOT CTPYKTYpPHBIE CIUSHUSA. 3a KOKIbIM aKTOM
KYIUIM-TTPOJAXKH OT/EJIa KPOETCS CII0KHAs CETh IPOEKTOB (TaPKEThI, PUIIOKEHHS, PACILIUPEHUS
Uis Opay3epoB), CBSI3aHHBIX MO pa3HbIM KputepusMm. Korma MeHsIOTCS KpUTEpUH, MEHseTCs
JIeNICHUEe MPOEKTOB Ha rpymnmbl. VIMEHHO M3MEHEHue TPYNIUPOBKM U coolmaroT Ham B CMU.
BHyTpu e KkoMInaHuu npoAoKalT paboTaTh, a MPOEKThI BEAYTCS] HEIPEPHIBHO.

IT project management (PM)— »53To aucuuruiHa, YTO OOBEAMHSET MPOLEAYPHI,
MIPUHIIMIIBI U TIOJIUTUKY BeJeHHs Ou3Heca. OHA pyKOBOJUT IPOEKTOM OT Pa3pabOTKH KOHIIETILUN
710 3aBEPUICHMS IPOEKTA.

OO6mmit  (yHKIIMOHABHBINA) ¥ MPOEKTHBIA MEHEKMEHT OTIWYaeTCs TEeM, 4UTO
(GYHKIMOHAJIBHBIN MEHEIKMEHT cTabuieH. Ero nenb: mojaaepkate M MPUYMHOXHUTH KauCTBO U
3¢ (PEeKTUBHOCT, TPOTrpaMMHOTO TIpPOAyKTa. EcTh oTpaboTaHHbI 11a00H, OH padoTaer
MOCTOSIHHO. [IpOEKTHBIN MEHEKMEHT U3MEHYMB. LleNIb MPOEKTHOIO MEHEKMEHTA: JOCTUTHYTh
pe3yibTaTa JIFo00oH 1eHOH, yuuThiBas, uto ecTh deadline.

[IpuunHoii mepexona oOT o0IIEro MeHeKMEHTa K PM  wamie Jpyrux CTaHOBHUTCS
HAJeKHOCTb — BMECTO OTHOCHUTEIbHOM aOCTPakTHOW MEPCIEKTHBBI K MpeACcKa3yeMbIM
pe3yJsipTaTam.



MexnyHaponnas ~ Accommanus — YmopasineHus — IIpoekramu  (IPMA)  mposena
HCCTIE0OBaHUE, TI0 pe3yJbTaTaM KOTOPOTO HOBBIM MOAXOJ CIKOHOMHT BaMm okoiio 20-30%
BpeMeHnu u 15-20% pecypcos.

Yem otnmyarotcst MHpopmarmonnsie TexHonoruu ot apyrux otpacieit? Cyns no UT-
¢dbopymMam, 3aBUCHUMOCTBIO IPOrPaMMMCTOB OT T'aJKETOB, JOPOTOro ChIpa M BO3MOKHOCTH
nmoexarb Ha bamu. BuprtyanpHOCTBIO Bceil pabOTBI U €€ pe3yIbTaToB, HEBO3MOXHOCTHIO
UCTOJIb30BaHUSl TPOrpaMMbl  0e3 3JeKTpudecTBa B Tropoae. BaxHocTbio uis  Oyaynmx
MOKOJIEHUI BCEX HAyUYHBIX JIOCTHXKEHHH, YTO BO3MOXHBI TOJBKO Ojarofaps KOMIbIOTEPHBIM
MHHOBAILIUSM.

B ctpoutenbcTBe pe3ysbTaT CTATUYHBIN, B MIPOJYKTOBOM WHIYCTPUU — HMCUEPIAEMBIH,
a MporpaMMbl U BUPTYaJIbHBI MUP — OCCKOHEUHBIM TUHAMUYHBIN pecypc, 3aBUCALINNA TOJIBKO
OT HAIMYUSI MHCTpyMEHTa JocTyna (ramxkera u cetu). [loaToMy pa3paboTka KOMITBIOTEPHBIX
TEXHOJIOTHH 00s3aHa OBITH MPOAYMAHHOM U MPABUIBHON M3HAYAIBHO.

Vopasnenne WT-mpoekramu BkiIO4aeT B ceOsl KypUpPYIOLIME 3aJayd 0 YCTAHOBKE
00OpYJIOBaHUS W MOJICpPHU3AIMM CETH, pa3padOTKe MPOrpaMMHOI0 oOecreueHHs], CO3JaHHIO
BUPTYaJIbHOU Cpellbl M 00JIaYHBIM BBIYHUCICHUSIM, CHUCTEMaM YIpaBJieHHs JaHHBIMH U OU3HEC-
aHaJIMTUKE, BHeApeHue npyrux UT-ycmyr.

B IT npoeKTHBI MEHEKMEHT MOXKET UJITH 110 TPEM KU3HEHHBIM LIMKJIaM IIPOEKTa:

1. [IporHo3upyemsbiii, oH ke waterfall. Tpangunmonnslii  monxon, pgaxe B2010-x
IIPUMEHSETCA Ha MOPSAO0K Jame Apyrux. [lo3TanHelii TMHEHHBIN AITOPUTM.

2. Utepaunonsbiii. COBpeMEHHBIH IOJIXOJA, B KOTOPOM paciiupeHue (yHKIMOHaIa
pa3pabaThiBa€MOro IMPOrpPaMMHOTO OOECHEeYeHUs C KaKJIbIM HOBBIM BBITYCKOM B paMKax
IIPOEKTA.

3. AnantuBHsbiil. Agile, Scrum u npyrue meroasl. Llenn koMnaHuu U cTpaTerust pa3BUTHS
MOXET MEHATBHCS HE3aBUCUMO OT IIEPBOHAYAJIBHOIO ILUIAHA.

1. HEJb U 3AJJAYU U3YYEHUSA JUCLHUITJIMHBI

Lenbto ocBoeHust MUCUMIUINHBI «IIpOEKTHBIM MEHEIKMEHT» sBIseTcs (popMHUpOBaHHE
Habopa mpodeccHoHaNbHBIX KOMIIETCHIIMM OakaiiaBpa 1o HarpasieHuto noarotoBku 09.03.02
«IH(popMallMOHHbIE CHCTEMBl W TEXHOJOTMM» JJs PELIeHUs IMPHUKIATAHBIX 3aJad B paMKax
HanpasiieHHOCTH (ipoduiist) «HPOpMaIIMOHHBIE CUCTEMBI U TEXHOJIOTHUI.

3amaul OCBOEHUS IUCLUMIUIMHBL: M3YyYEHHUE METOJOJOTMU IIPOEKTHOTO MEHEIKMEHTa,
MOJTy4YeHUE HaBBIKOB MPUMEHEHUS MPOEKTHOTO MEHEIXKMEHTA.

4. PEKOMEHJAIIMU AJISI CAMOIIOAT'OTOBKHA

4.1 IloaroroBka K Jekuusim. CaMocTOsITE/ILHOE H3YYEeHHE JIUTEPATYpPbl

Tema 1. KonuenrtyanbHbie 1 HHPOPMALMOHHbIE MO/e/IM HHHOBALMOHHBIX
IPOEKTOB

ba3oBblii ypoBeHb
1. PabGounii npoexT nHPpOpMaMOHHON crucTeMbl. JIMCIUIIINHA 00513aTeNIbCTB.
2. TexHuuyeckuii MpoekT HHHOPMAITMOHHON CHCTEMBI
3. YnpapneHue npoekToM HH(OPMALIMOHHON CUCTEMBI
4. KanengapHslii 1U1aH pa3paboTku MH()OPMAITMOHHON CUCTEMBI.
5. IlonsTre apXUTEKTYphl HHOOPMALIMOHHON CUCTEMBI
6. OTKpBITas apXUTEKTypa UH(POPMAIIMOHHBIX CHCTEM
7. CuctemMHasi MH)KEHEpHsI: TOUKa 3PEHUS U XapaKTePUCTUKH TOUEK 3PEHUS
8. MHOECTBEHHOCTh TOUEK 3pEHHs IIPH pa3padboTKe MHPOPMAITMOHHON CHCTEMBI
9. XapakTepucTuKy HH(OPMALIMOHHON CUCTEMBI. IHTepakTUBHOCTD, usability
10. [IpuMeHeHre HHCTPYMEHTOB MOJICTUPOBaHHS WH(POPMAIIMOHHBIX CHCTEM.



IoBbINIEHHBIN YPOBEHD

1. [IpumMeHeHne HMHCTPYMEHTOB  pPa3pabOTKM MHGOPMALMOHHBIX CHCTEM. SI3bIK
IpOrpaMMHUpPOBaHUs, OJIOK-CXeMa, JOKYMEHTUPOBAHHE, CPECTBA Pa3pabOTKH allrOPUTMHUYECKA,
3¢ (PEeKTUBHOCTH aNTOpUTMA

2. Yrpasnenue TpeOOBaHUAMHI K MH)OPMAIIMOHHOM cHCcTEME

3. Bungel TpeOoBaHMil K MHPOpPMAIMOHHON cucTeMe: (yHKIUMOHAJIbHbIE TpeOOBaHMUS,
He(yHKIIMOHATIbHBIE TPEOOBAHMSI.

4. CpoticTBa TpeOoBaHUH K WHOOPMAITMOHHON CHCTEME: ICHOCTh U HEJIBYCMBICJICHHOCTbD,
MIOJTHOTA ¥ HENPOTUBOPEYHUBOCTb, HEOOXOAMMBIH YPOBEHb IETANIM3ALUHU, HMPOCISKUBAEMOCTD,
TECTUPYEMOCTh U POBEPSIEMOCTh, MOAUPHUIIPYEMOCTb.

5. ®opmanuzanus TpeboBaHul K uHpoOpManMOHHON cucreme. Llukn paboTel c
TpeOOBaHUSIMU

6. ITonsTHE KOHPUTYPALIMOHHOTO YIIPABICHUS MIPOEKTOM HH()OPMAITMOHHON CHCTEMBI

7. YrpasneHue BepcusiMu HHGopMamoHHoi cucteMsbl. [loHsTre "BeTkn" nmpoexTa

8. Ympasnenue coopkamu npu pazpaboTke HH(POPMAIIMOHHOMN CUCTEMBbI

9. CpenctBa BEpCHOHHOTO KOHTPOJISI HHPOPMAITMOHHON CUCTEMBI

10. Exununst koHdurypannonsoro ynpasienus. [lonstue baseline.

Tema 2. OHTONI0OrHYECKHE MO/Ie T HHPOPMALTMOHHBIX CHCTEM
ba3oBblii ypoBeHb

1. [TpuHUMIIBI BepUuUKAIMKU U TECTUPOBAHUS

2. Bepudukanus 1 BaauIaus MpOrpaMMHBIX IPOTYKTOB

3. IlonsATHE TECTUPOBAHMS POIPAMMHBIX CPEJICTB

4. Metonbl BepupHUKauu 00beKTHO-OPUEHTUPOBAHHBIX MPOTPaMM

5. KayecTBO 1 Ha/IeXKHOCTh TPOrPAMMHOTO 0OecTIeueHHs

6. IIpoduiy OTKPBITHIX HHPOPMALMOHHBIX CUCTEM

7. OyHKIIMOHAJIbHBIE M TEXHOJIOTMYECKUE CTaHJAApThl pa3paboTKH MpOrpaMMHBIX
KOMILIEKCOB

8. IlpuHIMIBI OpraHU3aui MPOSKTUPOBAHUS U MIPOTPAMMHBIX KOMIUIEKCOB

9. 3agaum obecrieyeHus: KauecTBa MPOrpaMMHBIX KOMIIOHEHTOB

10. MeTtoibl uccneoBaHus KauecTBa MPOrPAMMHBIX KOMIIOHEHTOB

IloBBINIEHHBIN YPOBEHD

. OYHKIMOHAIbHbBIE U TEXHOJOTHYECKHE TPEOOBaHNUS K TPOrPaMMHBIM KOMILJIEKCAaM
. ApXHUTeKTypa MpOrpaMMHBIX KOMIUIEKCOB JUIsl HH(OPMATHU3aLUU NPEANIPUATHH,
. CranzapThl MPOEKTHUPOBAHUS MPOTPAMMHOI0 00eCTIeYeHHUSI
. Crannaptsl pa3pabOTKu IPOrpaMMHOTO 00ecTieyeHHs
. MeTop1 pa3paOoTKu MpOrpaMMHBIX KOMILIEKCOB JJIsl PeLICHUS MPUKIAIHbIX 3a/1a4
. MeTo1pl OLIEHKH CIIOKHOCTH aJTOPUTMOB U IIPOTpamMm
. MeToapl TecTUpOBaHMS U JOKYMEHTUPOBAHUS MIPOrPaMMHBIX KOMIUIEKCOB
. OcHOBHBIE cOCTaBHbIE MH()OPMAIIHOHHON CHCTEMBI M UX XapaKTEePUCTHKA.
. MHOTOYpOBHEBast apXUTEKTypa HH()OPMALIMOHHBIX CUCTEM

10. MonenupoBaHie CTPYKTYpbl HH(QOPMALMOHHBIX CHUCTEM, BHIBI MOJENeH, ux
Ha3Ha4YeHHE
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Tema 3. OHTOJIOTHS IPEICTABJICHUSI JAHHBIX H 3HAHUI B MHHOBALIMOHHBIX

peleHusx
ba3oBblii ypoBeHb

1 3amaun obecrieueHus! HaIEKHOCTU MTPOTPAMMHBIX KOMIIOHEHTOB

2. MeTopl nccine1oBaHus HaIeKHOCTH IPOIPAMMHBIX KOMIIOHEHTOB

3. DKOHOMHKO-IIPaBOBbIE OCHOBBI pa3pabOTKH MPOrPaMMHBIX MPOAYKTOB

4. OOBEKTHO-OPUEHTUPOBAHHOE MOJIETTMPOBAHUE, JrarpamMmbl BapHaHTOB
HCIIOJIb30BaHUA.

5. MHoromnonb30BaTenbckasi HMH(GOPMAIMOHHAs CHCTEMa C paclpejeseHHOH 0a3oif
JTAHHBIX

6. PabGounii mpoekT nHpOpMaMOHHOM cUCTEMBI. JIMCIUTIIHNHA 00s13aTENIbCTB.

7. Texuudeckuii NpoeKT HHPOPMAIIHOHHON CHUCTEMBI

8. YmpapneHue NpoeKToM MH(POPMAITMOHHONW CUCTEMBI

9. Kanenmapusiii miian pa3padoTku UHGOPMAIIMOHHON CUCTEMBI.

10. [NonATHe apXUTEKTYpbl HHPOPMAITUOHHON CUCTEMBI

IloBbIlICHHBIN YPOBEHb

. MeTpHkH KauecTBa MpOrpaMMHOT0 obecreueHHs
. CTaHapTHBIA METOJT OLICHKU 3HAYCHUH MOKa3aTesied KayecTBa
. YrpaBnenue kauectsoM [10
. OnTumu3zanus ¥ peuHXUHUPUHT
. IHHOBaIIMOHHBIE TPOEKTHI.
. TectupoBanue HHGOPMALIMOHHON CUCTEMBI
. Crannaptuzanus kauecTBa HH(GOPMAIIMOHHBIX CUCTEM
. MeTopl obecrieueHnst kauecTBa HHGOPMAIIMOHHBIX CUCTEM
. IlonsTie TecTupoBaHus MH(POPMAITMOHHON cUCTEeMBl. TecTHpOBaHHE YEPHOTO SIIUKA.
TecTupoBanue 6em0T0 SAMIMKA

10. UHCTpYyMEHTBI TECTUPOBaHUS HH(POPMAIIMOHHBIX CHCTEM
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4.2 TloaroToBKa K NpakTU4YeCKUM padoram

IIpakTHyeckas padora 1. KonnenryaabHbslie 1 HHGOPMALHMOHHbIE MOJEIH
HHHOBAIIMOHHBIX IMTPOEKTOB

1. Yto Takoe KU3HEHHbIN UKJII IPOTPaMMHOTO IPOIyKTa?

2. JlaiiTe onpenenieHre MOAENH )KU3HeHHOTO nukia [10.

3. IlpuBenuTe 3Tambl pa3paboTKH IPOrPaMMHOTO CPE/ICTBA.

4. Kakue stansl BkitodaeT B ce0st mogensb KL I1C cormacao 'OCT 19.102-77?

5. Uto BKJIIOYAET B ceOs ATal MPEANMPOCKTHOTO UCCIIECIOBAHUS?

IIpakTHyeckas padora 2. OHTOJIOrHYeCKHE MO/Ie I HH(POPMAIIMOHHBIX CHCTEM

1. Ilepeuncnurte GpyHKIMOHANIbHBIE TPEOOBAHUS K TPOTPAMMHOMY MPOIYKTY.

2. [lepeuncnure sKCIUTyaTallMOHHbBIE TPEOOBAaHUS K TPOrPaMMHOMY MPOIYKTY.

3. IlepeunciuTe npaBuia pa3pabOTKU TEXHUYECKOTO 3a/IaHHsL.

4. Ha30BUTE OCHOBHBIE pa3eiibl TEXHUYECKOTO 3aJaHus.

5.B KakMX OTHOIIEHHUSX HAaxXOIATCAd 3aKa3yhMK M pa3pabOTUMK MpU  BBIPAOOTKE
TpeOoBaHUIl K IPOrpaMMHOMY CPEICTBY?

IIpakTHyeckas padora 3. OHTOJIOrHS NPeJCTABJICHUS JaHHBIX U 3HAHUI B
HHHOBAIMOHHBIX PECHICHUSAX

1. Ipemnoxure, KTO OBl MOT YyYacTBOBaTh B ()OPMHUPOBAHMU TPEOOBAHUMA IS
YHUBEPCUTETCKOW CHCTEMBI PETHCTPalUU CTyneHTOB. OOBSICHUTE, IOYEMY IOYTH HEU30EKHO,
410 TpeOOoBaHHUs, CPOPMYJINPOBAHHBIE PA3HBIMHU JIMLAMH, OYIyT IPOTUBOPEUUBEI.

2. Pa3pabarbiBaercs cucrtema 110 ans aBroMaTu3ammu OMOIMOTEYHOro KaTajora. JTa
cucreMa OyJeT cojliepaTb MH(POPMALMIO OTHOCHUTENIBHO BCEX KHUI B OuOinoreke u Oyner
noje3Ha OMOIMOTEUHOMY IepcoHaly, aboHeHTaM H uutatensM. CucteMa JODKHA HMETh



CpeAcTBa IMPOCMOTpPa Karajora, CpeACTBa CO3J[aHMs 3alpoCOB M CPEACTBA, MO3BOJSIOIINE
MOJTb30BATEISIM PE3EPBUPOBATH KHUTH, HAXOSIIUECS B JaHHBI MOMEHT Ha pykax. Onpenenure
OCHOBHBIE OIOPHBIE TOUKU 3PEHUs], KOTOpble HEOOXOIUMO Y4eCTh B CIICHU(PHUKAIIMNA CUCTEMBI, U
MOKKUTE WX B3aMMOOTHOIICHUS, HCITONB3Ysl TMarpaMMy HepapXuu TOUYEK 3PEHHUSL.

3. /1 Tpex ToueKk 3peHHs, OIpENeNeHHBIX B CHUCTeMe OMOIMOTEYHOIO KaTajora,
YKQ)XHUTE CEPBUCHI M COOTBETCTBYIOIIHME JaHHBIC, KOTOPhIE OOECIEUYNBAIOTCS ITHMU TOYKAMHU
3peHHus1, U COOBITHS, KOTOPBIE YIIPABISAIOT 3TUMHU CEPBUCAMHU.

4. Kto momxeH mpoBoauTh 0030p TpeboBanmii? Hapucyiite mMoaens mporiecca o0630pa
TpeOoBaHUIA.

5. Bama xoMmaHus HCIONIb3YET CTaHAAPTHBINM METOJ aHaiu3a TpeboBaHuil. B mponecce
palboThl BBl OOHAPYXKWIIM, YTO ATOT METOJ HE YUHMTHIBACT COLMAJbHBIC (DAKTOPBI, BaXKHBIC IS
CHCTEMBI, KOTOPYIO BBI aHaIM3UpyeTe. Bam pyKoBOAMTENb Nal BaM SICHO TOHSTH, KaKOMY
METO/Y aHajH3a Hy>KHO cieqoBath. OOCyIuTe, UTO BbI JOJDKHBI JieflaTh B TAKOW CUTYAIHH.

IIpakTuueckas padora 4. CemaHTHYeCKOE MO/IeJIMPOBAHNE TAHHBIX M 3HAHUI B
TeXHOJIOTUSIX 00/IbIINX JAHHBIX

1. TexHOJIOTHH TOCTAaHOBKHU 33J]a4M MPOESKTUPOBAHUS HHPOPMAILIMOHHONW CUCTEMBI

2. Pa3zpaboTka (yHKIMOHAJIBHBIX U TEXHOJOTHYECKUX TPeOOBaHUI K MH(POPMAIMOHHBIM
CUCTEMAaM.

3. Pa3paboTka KOHLENIMH HHPOPMALIMOHHON CUCTEMBI.

4. Monens nHGOPMAIIMOHHON CHCTEMBI.

5. Pa3paboTka TEXHMYECKOTO 3aJJaHHs Ha MPOEKTUPOBAaHUE MH(POPMALIMOHHON CUCTEMBI.

IIpakTHyeckas padora 5. UndpacTpyKTypa NpoeKTHPOBAHNS HHHOBALIMOHHBIX
HHKEHEePHBIX peleHui

1. [laiiTe onpeneneHne NOHATUIO «BAPUAHT UCTIOIb30BAHUS.

2. Kakue TuIibl CBA3M MOTYT NPUCYTCTBOBATh HA JUArpaMMe BapUAHTOB UCTIOIb30BAHUS?

3. [aiiTe onpeneneHne NOHATHIO «ICHUCTBYIOIIEE JIUI0Y.

4. Kakue THIIBI COOOIIEHUI MOTYT IPUCYTCTBOBAThH HA IUarpaMMax B3auMOJICHCTBUS?

5. JlaiiTe onpejiesieHne MMOHATHIO KJIacc, 00BEKT Kiacca.

6. KeM u 7151 4ero Mo>keT ObITh UCTIOIB30BaHA [UarpaMma pa3MenieHus?

IIpakTHyeckas padora 6. UHcTpyMeHTa/IbHOE 00ecnieyeHre OHTOJIOTHYeCKOro
MO/IeJINPOBaHUS HH(POPMALIMOHHBIX CHCTEM

1. VYnpagsieHue nporpaMMHBIM TIPOSKTOM.

2. Ilpouecc mtanuposanus cosnanus [10.

3. KoHTpOJIbHBIE OTMETKH 3TAIOB padoT.

4. lnarpamMMbl IIPOLIECCOB ¥ BPEMEHHBIE AUATPAMMBI.

5. BpeMeHHbIE U CETEBBIE IMArPaMMBI.

6. PacnipenienieHre NCNIOIHUTENEHN TI0 Tanam

7. Tunbl pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HA JAHHBIN MPOEKT

8. Cxema mporuecca yrpaBJIeHHs PUCKaMHU

9. Pe3ynbTaThl aHaIU3a PUCKOB

IpakTnueckas padora 7. Texnosoruu RDF u OWL

1. VnpasnieHue puckamu pu MPOSKTUPOBAHUU TPOTPAMMHOTO MPOIYKTA.
. [Ipouecc ynpaBieHus: pucKaMH.

3. KoHTpoOJsIbHBIE OTMETKH ATAnoB padoT.

4. lnarpamMmbl IIPOLIECCOB Y BPEMEHHBIE AUATPAMMBI.

5. BpeMeHHbIE U CETEBbIE JUArPaMMBI.

6. Pacnipenenenuie COTHUTENEH MO ATanam

7

8

9

[\

. TUBI pUCKOB, KOTOPBIE MOTYT OKa3aTh BIMSHUE HA TAHHBIA MPOEKT
. Cxema nporecca ynpaBlieHUs pUCKaMu
. Pe3ynbpTarhl aHanus3a puckoB



IIpakTuyeckas padora 8. IIpumeHeHue OHTOIOrHYECKUX MO/Iesiell HHHOBAIIMOHHBIX
NPOAYKTOB
. TpaauLIMIOHHBIE METOIMKY YIPABIICHUS POEKTAMH.
. Waterfall. YnpaBnenue kputuueckoii nensio npoekra (CCPM).
. Meroa kputnueckoro nytu (CPM).
. PMI/PMBOK wmerton.
. 'mbxas merononorus ynpasienus IT-npoekramu.
. MeToauky 1o ynpaBlIeHUIO H3MEHEHUSIMU:
. Metononorus MmonenupoBanus coosituii (ECM).
. DKCcTpeManbHOe ynpasieHue npoekramu (XPM).
. [IpoteccHo-opuenTupoBanubie MeTonuku: Lean, Six Sigma, Lean Six Sigma.
10. IIpoueccHo-opueHTupoBanHas PM.
11. Tubpuansie nogxoasl. PRINCE2, PRiSM, Benefits Realization (BRM).
12. Brictpas pazpabotka npunoxenuit (RAD).
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4.3 IloaroroBKa K BBINOJHEHHIO CAMOCTOATEIHLHOH padoThI

J171s1 BBITIOTTHEHUST CAMOCTOSITEIIBHON PaOOTHI CIIEyEeT H3yYUTh TEOPETHUCCKUN MaTepHall.
5. TEOPETUYECKWH MATEPHAJI
METO/bI U CPEJICTBA MPOEKTHOM JESTEJIbHOCTH B COEPE IT

[Ipobnembl, KOTOpBIE NPUXOAWUTCS pelIaTh CIEUUATUCTaM B IMpolecce CO3JaHHs
MPOrpaMMHOr0 obecrieyeHusi, O4eHb cioXHbl. [Ilpupoma »TUX npobiemM He Bcerjga scHa,
0coOeHHO ecnu pas3pabaTbiBaeMasi NMporpaMMHas CHUCTeMa HMHHOBallMOHHas. B wacTHocTH,
TPYZHO YETKO OIKCAaTh T€ JACHCTBUA, KOTOpBIE JOJDKHA BBINOIHATH cuctema. OnucaHue
(YHKIIMOHAJIBHBIX BO3MOXXHOCTEH W OrpaHHUYEHHM, HAKJIaJbIBa€MbIX Ha CHCTEMY, Ha3bIBACTCA
TpeOOBaHUSMU K ATOM CHUCTEMeE, a caM Ipouecc (popMHpOBaHUs, aHAIIN3A, IOKYMEHTUPOBAHUS U
MPOBEPKH ITUX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH M OTpaHUYCHUI — pa3paboTKON TpeOOBaHHIA.

TpeGoBanus moapazaeNsOTCsl Ha MOJb30BaTENbCKUE U cUcTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — 3TO ONHCAaHME HAa ECTECTBEHHOM s3bIKe (IUIIOC TOSICHSIONIUE JIHarpaMMbl)
GyHKIUH, BBIMOJHAEMBIX CHUCTEMOW, W OTrpaHMYEHHM, HakiaJbiBaeMbIXx Ha He€. CucTeMHbIe
TpeOOBaHUS — ITO OMHMCAHUE OCOOCHHOCTEW CHUCTEMBI (APXUTEKTypa CHUCTEMBI, TPeOOBaHUS K
napameTpaM o0OpyJOBaHUS U T.1I.), HEOOXOIUMBIX TS 3PGEKTUBHON peann3ainuu TpeOOBaHUI
I0JIB30BATEI.

Pa3paborka TpedGoBanuii

Pa3zpaboTka TpeGOBaHUI — 3TO MPOIECC, BKIIOYAIOMIMNA MEpPONpPHUATHS, HEOOXOTUMbIE
Ul CO3JAaHMSI U YTBEPXKACHUA JOKYMEHTa, COJAEpXkallero CrenupuKalnuio CHCTEMHBIX
TpeGoBaHui. Pa3nuuaror yeTsipe OCHOBHBIX 3Tara npoiiecca pa3paboTku TpeOOBaHUIL:

- QaHAJIN3 TEXHUYECKOW OCYIIECTBUMOCTH CO3/IaHUSI CUCTEMBI,

- (popmupoBanue u aHaaM3 TPeOOBAHUH,

- crieunpuMpoBaHye TpeOOBaHUM U CO3aHNE COOTBETCTBYIOIIECH JOKYMEHTAIUH,

- aTTecTalys dTUX TPeOOBAHHA.

Ha pucyske 1.1 noxa3aHsl B3aUMOCBSA3M MEXAy OTUMHU IJTallaMd M PpPe3yJIbTaThl,
COIIPOBOKAAONINE KaXKABIH dTal Mpolecca pa3paboTKH CUCTEMHBIX TPEOOBaHHH.
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Pucynok 1.1 - TIpouecc pazpabotku TpeboBaHui

Ho mockonbpky B mporecce pa3paObOTKH CHCTEMBI B CHIIy Pa3HOOOpa3HBIX NPHYUH
TpeOOBaHUS MOTYT MEHATHCS, YINpaBlieHHEe TpeOOBaHUAMHU, T.€. TPOLECC YMpaBJICHUS
W3MCHEHUSMH CHCTEMHBIX TpEOOBAaHMMU, SBISICTCS HEOOXOJUMOW COCTAaBHOW  YacThIO
JEeSITeNbHOCTU 1O UX pa3paboTKe.

®opMupoOBaHUE U AaHAJIN3 TPeOOBaAHUIT

CrnenyromuMm 3TanoM nporecca pa3paboTku TpeOoBaHUH sBiseTCs (OpPMHUPOBaHUE
(ompenenicHre) U aHATTU3 TPEOOBAHMIA.

O06o0uenHas Mozenb mporecca (GpopMupoBaHus U aHanu3a TpeOOBAHUM IMOKa3aHa Ha
pucynke 1.2. Kaxnas opraHuzanusi HCHONb3yeT COOCTBEHHBI BapHMaHT 3TOM MOJEINH,
3aBUCAIIMN OT “MeCTHBIX (AKTOPOB”: OmbITa pabOThl KOJUIEKTHBAa pPa3pabOTUMKOB, THIA
pa3pabaTeIBa€MO CUCTEMBI, UCIIOJIb3YEMbIX CTAaHIApPTOB U T.J.

Hauano
npoyecca Cneundmunposatue
Smm— F———————— o Tpebosanuii
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Tpebosanmit L

h
aNH3 NpegMeTHoMH f | Onpegenenve JlokyMeHTauus
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TpeboBaHil
.
y PaapeweHue
pEGO H
s sarii NpOTUBOpEXHit

Knaccudmrayua

TpeBogaHui
Pucynox 1.2 - Ilpouecc popmupoBanus u aHanu3a TpeOOBaHMIA

[ponece hopmupoBanus u ananu3a TpPeOOBAHUI MPOXOIUT Yepe3 PsAJ] ITATIOB.

1. Ananu3 npeamMeTHON o0nacTu. AHAIUTUKU JOJDKHBI U3YyUUTh MPEIMETHYIO 00JIacTh,
rze OyeT SKCIUTyaTHPOBATHCS CHCTEMA.

2. Coop TpeboBaHui. DTO TIPOILECC B3aUMOJCHCTBUSA C JUIAMHU, (HOPMHUPYIOIUMHU
TpeboBanus. Bo BpeMs 3TOro mporecca mpoaonKaeTes: aHaaIu3 IpeAMETHON 00JIacTH.



3. Knmaccuduxanus tpeboBanuil. Ha stom stame OechopmenHblii Habop TpeboBaHMIA
npeodpasyeTcs B JIOTUYECKU CBSA3aHHBIE TPYIIIBI TPEOOBaHUIA.

4. Pazpemienre npotuBopeunii. be3 comHeHus, TpeOoBaHMS MHOTOYMCIICHHBIX JIMIL,
3aHATBIX B Ipolecce (popMUpoBaHUs TpeOoBaHM, OyqyT mpoTuBOpednBbIMU. Ha 3ToM sTame
OTIPEAEIAIOTCS U Pa3pelIatoTCsl IPOTUBOPEUNS Pa3IMYHOIO poJa.

5. Haznauenne npuoputeToB. B mo0om Habope TpeboBaHMI OJHM M3 HUX OymyT Ooiee
BaXHbI, YyeM Jpyrue. Ha 3Tom sTame COBMECTHO C JUIAMH, (OPMHUPYIOIIMMH TpeOOBaHUS,
OTIpe/IeTISIOTCS. Hanbosiee BayKHbIE TPEOOBaHMS.

6. IlpoBepka  TpeOoBanuil. Ha  3ToM  »3Tame  ompenensercs WX — IOJHOTA,
MOCJIEI0BATEIHHOCTh M HEIPOTUBOPEUYUBOCTb.

[Iponece popMupoBanust U aHanusza TpeOOBAHUH IUKINYECKUNA, C OOpAaTHOM CBS3bIO OT
OJIHOTO 3Tamna K Jpyromy. Lluki HauMHaeTcst ¢ aHaiaM3a MPEIMETHON 00JacTH U 3aKaHYUBAETCS
npoBepkoit TpeboBanuii. I[loHnmanue TpeOOBaHUI NpeIMETHON O0JIACTH YBEIWYMBACTCS B
Ka)KJOM LIUKJIe mpoliecca GopMupoBaHus TpeOOBaHUH.

PaccmMoTpuM TpH OCHOBHBIX TMOAX0Aa K (OPMHUPOBAHUIO TpeOOBaHMN: METO,
OCHOBAHHBII Ha MHOYKECTBE OMOPHBIX TOUYEK 3pEHUs, CLIEHApHH U STHOrpapuuecKuit MeTo/I.

OnopHble TOYKH 3peHUSA

[Tonxon ¢ MCHOIB30BAaHUEM PA3IMYHBIX ONMOPHBIX TOUEK 3pEHUs K pa3paboTke TpeboBa-
HUI pU3HAEeT pa3nyHble (ONOPHbIE) TOUKH 3pEHUSI Ha MPOOJIEMY U UCHOJIb3YET UX B KauecTBe
OCHOBBI IOCTPOCHUS W OpPraHM3allMM Kak mporecca (GopMUpoBaHHUS TpeOOBaHMl, Tak U He-
MOCPEJICTBEHHO CaMUX TPeOOBaHUIA.

Pa3nuuHbpie MeTOABI PEUIAratoT pa3Hble TPAKTOBKU BhIpaKE€HUA "Touka 3peHus". Touku
3peHHS MOKHO TPAKTOBATh CIEAYIOLUIMM 00pa3oM.

1. Kak uctoynuk wuH(pOpMaluMd O CUCTEMHBIX JaHHBIX. B 3ToM ciydae Ha oOcHOBe
OIIOPHBIX TOYEK 3PEHMsI CTPOUTCS MOJENb CO3/IaHUS M MCIIOJIb30BAHMS JaHHBIX B cUCTeMe. B
npouecce GopMuUpoBaHus TpeOOBaHMI OTOMPAIOTCS BCE TaKHe TOYKH 3peHUs ( M Ha UX OCHOBE
OTIPEIEIIAIOTCS IaHHBIE), KOTOpbIe OyIyT CO3/1aHbl WM MCIOIb30BaHbI MIPU padOTE CHCTEMBI, a
TaKKe CrocoObl 00PaOOTKHU ITUX JAHHBIX.

2. Kak cTtpykTypa npezacrasieHuil. B 3Tom ciryyae TOUKH 3peHMsI pacCMaTpUBAIOTCA Kak
ocobasi yacTb MOJeNu cucTeMbl. Hampumep, Ha OCHOBE pa3iIMYHBIX TOYEK 3PEHUS MOTYT
pa3pabaTbIBaThCs MOJENH "CYITHOCTH-CBA3b'', MO/IETIM KOHEYHOI'O aBTOMATa U T.JI.

3. Kak mosydarenu CHUCTEMHBIX CEpPBUCOB. B 3TOM ciyyae TOUKM 3peHUS SBISIFOTCS
BHEUIHUMH (OTHOCUTEIBHO CHUCTEMBI) IOJIYy4YaTeNsIMU CHUCTEMHBIX CEpBUCOB. TOUYKM 3peHus
MIOMOTalOT OINpPENEIUTh JaHHbIEe, HEOOXOAUMBbIE ISl BHIITOJIHEHUS! CUCTEMHBIX CEPBUCOB MIIU MX
yIpaBIEHUS.

Haubonee 3¢ ¢hekTUBHBIM MOAX0A0M K aHAJIN3Y TaKUX CHUCTEM SIBJISETCS HCIOJIb30BaHHUE
BHEIIHUX  ONOPHBIX TOuYeK 3peHus. Ha ocHoBe »sToro moaxona  paspaboTaH
meroa VORD (Viewpoint-Oriented Requirements Definition — omnpenenenue TpeOoBaHui Ha
OCHOBE TOYEK 3peHMs) g (GOpMHpPOBAaHUS U aHanu3a TpeOoBaHuil. OCHOBHBIE 3Tarbl
Metoga VORD noka3zanbl Ha pucyHke 1.3.

1. Unentudukanus TOYEK  3peHMsA, MOJMYYAlOIIMX  CHUCTEMHBIE  CEPBHUCHI, H
uAeHTU(UKAIHS CEPBUCOB, COOTBETCTBYIOLINX KaXKJOW TOUKE 3pEHUSI.

2. CTpyKTYypHpOBaHUE TOYEK 3PEHMSI — CO3JAHHME HMEPAPXUM CIPYNIUPOBAHHBIX TOYEK
3peHusi. OOIIECUCTEMHbBIE CEPBHUCHI MPENOCTABIAIOTCA OoJiee BHICOKMM YpPOBHSIM HEPAPXUU H
HACJIETYIOTCSI TOUKaMH 3pEHUS HU3LIETO YPOBHS.

3. JlIokyMeHTHpOBaHHE OMOPHBIX TOUEK 3pPEHHs, KOTOPOE 3aKII0YaeTcsl B TOYHOM
OINMCAHUU UIEHTHU(PULIUPOBAHHBIX TOYCK 3PEHUS U CEPBHCOB.

4. OToOpakeHHE CUCTEMBI TOUEK 3PEHUS, KOTOPas MMOKa3bIBACT CUCTEMHBIE OOBEKTHI, OT-
pelenieHHble Ha OCHOBE MH(OpMAINH, 3aKIFOUEHHON B OMTOPHBIX TOUKAX 3PEHHUS.
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Pucynok 1.3 - Meton VORD

[Ipumep. Paccmorpum ucnonpzoBanue Merona VORD Ha mepBbIX Tpex LIarax aHaiausa
TpeOOBaHMI I CHCTEMBI CUCTEMBI TTOJICPKKH 3aKa3a U ydyeTa TOBapoOB B OakalieiHOH jaBke. B
OakayieiHOM JTaBKe JJIS KaXKJ0ro ToBapa GUKCUPYETCS MECTO XpaHEHUs (Ompe/esieHHas MOJKa),
KOJIMYECTBO TOBapa U ero mocraBimuK. CucTeMa MOJAEpPKKU 3aKa3a M ydera TOBapoOB JIOJDKHA
obOecnieunBath J00aBieHWe WHQOpPMAIME O HOBOM TOBape, H3MEHEHHE WIH YJaJICHHE
nHpopmanmu 00 HMMEIOMEMcs TOBape, XpaHEeHHe (IoOaBieHHE, M3MEHECHHE W YJaJCHUE)
nH(pOpMAIIMK O MOCTABIIMKAX, BKIIOYANOIIECH B ceOs HasBaHwe (pupMmbl, ee anpec u TenedoH.
[Ipu moMoIIM CUCTEMBI COCTABIIAIOTCS 3aKa3bl MocTaBLIMKaM. Kaxkplil 3aka3 MOXKET cofepxKaTh
HECKOJIbKO MO3ULINM, B KQK/I0M MO3ULIMU YKA3bIBAIOTCSA HAMMEHOBAHHUE TOBAapa U €ro KOJIUYECTBO
B 3aKkaze. CucreMa 1o TpeOoBaHMIO MOJIB30BaTENs (OPMUPYET U BbIIAET HA MEYaTh CIEAYIOUIYIO
CIPaBOYHYIO HHPOPMALIUIO:

- CIIMUCOK BCEX TOBAPOB;

- CIIMCOK TOBapOB, UMEIOIINXCS B HATTUYHH;

- CIIMUCOK TOBApPOB, KOJMYECTBO KOTOPHIX HEOOXOAUMO MOIOJIHUTE;

- CIIMCOK TOBAapOB, MOCTABJISEMbIX JAHHBIM OCTABIIIMKOM.

[lepBpiM marom B (opmupoBaHUM TpeOOBaHMM SBISETCS WACHTU(DUKALMS OMOPHBIX
TouYeKk 3peHus. Bo Bcex meTonax (opMmupoBaHus TpeOOBaHUI, OCHOBAHHBIX HA HCIIOIH30BAHUH
TOYEK 3pEeHus, HayalbHas HUICHTHU(QHUKAIUS SBIseTcs Haumbojee TpyaHOM 3amadeir. OauH U3
MOJIXOJIOB K MJICHTU(PHUKAIMU TOYCK 3PEHUS — METOJ] "MO3roBO# artaku", KOoraa OMpeesioTCs
MOTEHUUAIbHbIE CHCTEMHBbIE CEPBHUCHI W OpraHU3allid, B3aUMOJEHCTBYIOIIME C CHCTEMOM.
Opranu3yercs BcTpeda JIMI, Y4YacTBYWOIIUX B (opmupoBaHuM TpeOOBaHUI, KOTOpHIE
MpearaloT CBOM TOYKH 3PEHUA. OTHU TOYKU 3pEHUS MPEICTABIAIOTCS B BHJIE AMATPAMMBI,
COCTOSIIIIEN W3 psiia KPYTOBBIX 00JacTei, 0TOOpa)kaloMX BO3MOXKHbBIE TOUKU 3peHHs (puc. 4).
Bo Bpems "Mo3roBo#i ataku" HE0OX0IUMO UIESHTH(UIIMPOBATH MOTCHIIMATBLHBIE OMOPHBIE TOUYKH
3peHUsi, CHUCTEMHBIC CEpPBHCHI, BXOIHBIC JaHHBIEC, HEPYHKIMOHAIbHBIE TpeOOBaHMUS,
YOPAaBIISAIONINE COOBITUS U UCKITIOUUTEIbHBIE CUTYAIUH.

Crnenytromieit craameid mporecca (opMmupoBaHust TpeOOBaHHMA OyneT uIACHTHU(DHUKAIMS
OTIOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 MmokazaHbl B BHJI€ TEMHBIX KpPYTrOBBIX 00JjacTeil) u
cepBHCOB (TIOKa3aHBl B BHJE 3aT€HEHHBIX oOmactei). CepBUCHl JOKHBI COOTBETCTBOBATH
OMOPHBIM TOuYKaM 3peHus. Ho Moryt ObITh CepBHUCHI, KOTOpblE HE IIOCTAaBJIEHbI UM B
COOTBETCTBHE. JTO O3HAYAET, YTO HA HAYaJIbHOM 3Tarle "MO3roBOI aTaku" HEKOTOPBIE ONOPHBIE
TOYKH 3pEHUS HE ObUTH UAECHTU(UIIUPOBAHBI.
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Pucynok 1.4 - Jluarpamma uaeHTUGUKAITIN TOYEK 3PCHUS

B Tabmuue

1.1

ITOKa3aHO

pacrpeeneHue

CEpBHCOB

JJIA

HEKOTOPBIX

uAeHTU(GUIMPOBAHHBIX HA pUCYHKe 1.4 Touek 3peHus. OIMH U TOT *KE CEPBUC MOXKET OBITH
COOTHECEH C HECKOJBbKHUMH TOYKAMH 3PCHHUSI.

Tabmuna 1.1 - CepBUCHI, COOTHECEHHBIE C TOUKAMU 3PECHUS

KJIMEHT NMOKYNaTeJ  IOCTOSIHH TOBAp NMOCTABIIM  NpoaaBen  aJAMHHHUCT
b 18174 K parop
NMOKYyIareJ
b
[Ipoepka  3anecenue Ilomydenue [Tpuem 3anecenne  IIpomaxka Hoctym k
HaJTU4Hs B CIIMCOK CKUJKU TOBapa B 06azy TOBapa Oaze
TOBapa KJINEHTOB JAHHBIX JAHHBIX
[Toxymnka [Tonyuenne 3aneceHue [TeuaTs [IpoBepxka
TOBapa uHpopmaIl B 06azy yeka CTaTUCTUKH
17071 JTAHHBIX
[Tonyuenue Haznauenun Hoctyn xk  Ilepeomnpen
yeka € IICHbI KaTaJiory eJeHue
LIEHBI
3aka3 ITepeonpen [IpoBepka  OdopmiieHn
TOBapa eJIeHne HaJINYUs ne 3aKasza
LEHBI TOBapa
3aHeceHue «IToxynaem Odopmiien Ilegars
MOKYTaTes BII» WIIN ne 3aKasa 3aKasa
s U CyMMBI «HETIOKyTa MIOKYTIaTeN
MOKYIIKH B €MBIi» 10
6azy TOBap
JTAHHBIX

Wndopmanus, u3BIeYeHHas W3 TOYEK 3PEHHsI, MUCIIOJIb3YeTCS Ui 3aloiHEeHUs (Gpopm

1a0JIOHOB TOYEK 3pEHMS U OpraHM3allMd TOYEK 3pPEHUS B HEPapXUI0 HacielOBaHUsA. ITO
MO3BOJIIET YBUJETH OOLIME TOYKU 3PEHHS U MMOBTOPHO HCIOIb30BaTh HH(GOPMALIUIO B HEPAPXHUH
HacnenoBanus. CepBHUCHI, JaHHbIE U YIIPABIAIOLIas HH(POpMAIHS HACIEAYIOTCS TOJIMHOKECTBOM



TOYCK 3pCHUA. Ha PUCYHKC 1.5 moka3aHa dYacThb HUCPpaApXUHU TOYCK 3pCHHUA JIA CUCTCMBI
MOAACPIKKHU 3aKa3a U yd€Ta TOBApPOB.

Bee Tounn 2peHma

NOCT3BLHK COTPYAHHKH ‘ KAMEHTHI ‘ ToBap
HOHCYNBTAHT AOMWHKCTPATO NoKYNaTenb ‘ MoCTOAHHBIN

noxynaTen

Pucynoxk 1.5 - Uepapxus Touek 3peHus

ATTecTranus TpedGoOBaHMIt

ATTecTanMs  JIOJDKHA — TPOJAEMOHCTPUPOBATH, 4YTO  TpeOOBaHHsS  JIEWCTBUTEIBHO
OIIPENIENIAIOT Ty CUCTEMY, KOTOPYIO XO4YeT MMETh 3aka3uuk. [IpoBepka TpeOoBaHUI BakHA, Tak
KaK OIMMOKU B crierupuKaIuy TpeOOBaHUN MOTYT MPUBECTU K TMEPENIETKE CUCTEMBI U OOJIBIITNM
3arparaMm, eciau OyxyT oOHapyXeHbl BO BpeMs Ipolecca pa3pabOTKH CHCTEMBI WM IOCTe
BBEJICHUS €€ B AKCIuTyaTanuio. CTOMMOCTh BHECEHHUSI B CUCTEMY U3MEHEHUN, HEOOXOIUMBIX IS
yCTpaHEeHus OIMMOOK B TpeOOBAHUAX, HAMHOTO BBIIIE, YEM HCIPABICHUE OIIMOOK
MPOEKTUPOBAHUSA WM KoaupoBaHus. [lpuumHa B TOM, YTO M3MEHEHUE TPeOOBaHUN OOBIYHO
BJIEYET 3a COOO0W 3HAUMTENbHBIE U3MEHEHHUSI B CHCTEME, I10C]Ie BHECEHUS] KOTOPBIX OHA JOJDKHA
MIPONTH MOBTOPHOE TECTUPOBAHUE.

Bo Bpemst mporiecca aTrTecTaliy JOJDKHBI OBITH BBITIOIHEHBI PA3IUUHBIE TUITBI TIPOBEPOK
TpeOoBaHMiA.

1. [TpoBepka mpaBWIBHOCTH TpeOoBanwmii. [lonb30BaTeTh MOXKET CYHTATh, YTO CHUCTEMA
HeoOXoauMa JUIsl BBITIOJHEHHsSI HEKOTOPBIX OIpeneieHHbIX (yHKiui. OgHako nanbHenIve
PasMBIIUICHUS U aHAJIU3 MOTYT IPUBECTH K HEOOXOIMMOCTH BBEACHUS JOMOJHHUTEIbHBIX HIIU
HOBBIX (QyHKIMHA. CuHcTeMbl MpelHa3HauyeHbl UId DPa3HBIX [OJb30BaTeNell C pa3IMuYHBIMU
MOTPEOHOCTSIMU, W TO3TOMY Ha0op TpeOoBaHuU OyIeT NpeAcCTaBlsATh CO00M HEKOTOPBIN
KOMITPOMUCC MEXIy TpeOOBaHUSIMU MOJIb30BaTENIeH CUCTEMBI.

2. IlpoBepka Ha HempoTUBOpeunBOCTh. Crienudukanus TpeOoBaHWI He JOJDKHA
coliep’kaTh TMPOTUBOpPEeYMd. OTO O3HA4YaeT, 4YTO B TpeOOBaHUSX HE [JOJKHO OBITh
[IPOTUBOpEYAIMX APYr APYTry OrPaHUYCHUN WIM pa3IMYHBIX OIMCAaHUN OJHOM U TOU XKe
CUCTEMHOU (yHKIIUH.

3. IIpoBepka Ha monHOTY. Crienndukanus TpeOOBaHUI TODKHA COAepkKaTh TpeOOBaHUS,
KOTOpBIE OMPEEIIAIOT BCe CUCTEMHbIE (DYHKIIUU U OTPAaHUYEHHs, HAaJlaraeMble Ha CHCTEMY.

4. IlpoBepka Ha BbINIOJHUMOCTb. Ha OCHOBE 3HaHUA CYLIECTBYIOIIMX TEXHOJIOTUI
TpeOOBaHUS JIOJKHBI OBITH MPOBEPEHBI HA BO3MOXKHOCTH UX PEAJHLHOTO BBIMOJIHEHMS. 31€Ch
TaKXe MPOBEPSIOTCS BO3MOXKHOCTH (PUHAHCUPOBAHUS U rpaduK pa3pabOTKH CUCTEMBI.

CymiecTByeT psii METOAOB aTTecTalluu TpeOOBaHUM, KOTOpPbIE MOXHO HCIIOIb30BATh
COBMECTHO WJIM KaXKIBIi B OT/IEIBHOCTH.

1. OG30p TpeboBanuii. TpeOGoBaHMs CHCTEMHO aHAM3UPYIOTCS PELICH3CHTaMHU.

2. IlporotunupoBanue. Ha 3ToM 3Tarne npoTOTHIT CUCTEMBI IEMOHCTPUPYETCS KOHEUHBIM
MOJIb30BaTENSIM U 3aKka3uuky. OHM MOTYT SKCIIEPUMEHTHPOBATh C ATHUM MPOTOTUIIOM, YTOOBI
yOEIUThCS, UTO OH OTBEYAET UX MOTPEOHOCTSIM.

3. 'enepanmsi TecToBBIX CclieHapueB. B waeane TpeOoBaHUSA JOJKHBI OBITH TaKHWMH,
YTOOBI MX pPeaTHU3aLUI0 MOKHO OBLIO poTecTUpoBaTh. Eciu TecThl /Ui TpeOoBaHuil pazpadaThl-
BalOTCA KaK 4YacTh MpoIecca aTTECTAalluH, TO YacTO 3TO MO3BOJSET OOHApPYKUTh MpPOOJIeMBbl B



cneuudukanuu. Ecnu Takue TecThl CI0XKHO WM HEBO3MOXHO pa3paboTaTh, TO OOBIYHO 3TO
03HauaeT, YTo TPeOOBAHUS TPYAHO BBINOJIHUTH U TIOITOMY HEOOXOAMMO UX MEPECMOTPETH.

4. ABTOMaTU3UPOBaHHBIN aHaJIN3 HenpoTuBopeunBocTu. Ecin TpeOOBaHUS
MPEJICTaBICHbl B BHJE CTPYKTYPHbIX WIH (GOPMalbHBIX CHUCTEMHBIX MOJETeH, MOKHO
UCIONB30BaTh HMHCTpyMeHTanbHble CASE-cpencTBa 1711 NMPOBEPKH  HEMPOTHUBOPEYUBOCTH
Mozeneil. [ aBToMaTU3UpOBAaHHOW MPOBEPKU HEMPOTUBOPEYMBOCTU HEOOXOAMMO MOCTPOUTH
0a3y maHHBIX TpeOOBaHMH UM 3aTeM MPOBEPUTH Bce TpeOOBaHUS B JTOM 0aze JaHHBIX.
AnanuszaTtop TpeOOBaHUN TOTOBUT OTUET 000 BCEX OOHAPYKEHHBIX MPOTUBOPEUUSIX.

[Tonp30BaTenbCKHE U CUCTEMHBIE TPEOOBAHMUS

Ha ocHOBaHMM MOJTy4YEHHBIX MOJEJIEH CTPOSTCS MOJIb30BaTEIbCKUE TPEOOBaHUS, T.€. KaK
ObUIO CKa3aHO B Hayaje OMMCAHHWE HA €CTECTBEHHOM S3bIKE (DYHKIIMH, BBIITOIHAEMBIX CUCTEMOI,
Y OTPAaHWYECHUH, HAKJIAAbIBAEMBIX Ha HEE.

[Tonp30BaTenbckue TpeOOBAaHUS JIOJKHBI ONMCHIBATH BHEIIHEE MOBEICHHE CHCTEMBI,
OCHOBHBIE (DYHKIIMU U CEPBUCHI NMPEAOCTABISIEMbIE CUCTEMOH, €€ HeYHKIIMOHAIbHbBIE CBOICTBA.
Heo6xonuMo BBIIETUTH ONMOPHBIE TOUKH 3pEHUSI U CTPYIIHUPOBATh TPEOOBAHUS B COOTBETCTBUHI
¢ HumH. [lonb3oBarenbckue TpeGoBaHUS MOXKHO OPOPMUTH KaK MPOCTHIM MEpEUUCICHUEM, TaK U
UCIIOJIb3YSl HOTALMIO BAPUAHTOB HUCIIOJIb30BaHUS.

Jlanee cocTaBisArOTCS CUCTEMHBIC TpeOoBaHus. OHU BKIIFOYAIOT B CEOS:

1. TpeGoBaHus K apXUTEKType cUcTeMbl. Harpumep, 4nciio U pa3MelieHue XpaHWIUIL |
CEpPBEPOB MPUIIOKEHHUMN.

2. TpeboBanus k mapamerpaM oOopynoBaHus. Hampumep, wactoTa MpoIECCOPOB
CEpBEPOB U KIUEHTOB, 00BbEM XpaHWJIUIL, pa3Mep ONEepaTUBHON U BHUIEO MaMSTH, MPOMYyCKHas
CIIOCOOHOCTB KaHaJIa U T.JI.

3. TpeboBanus k mnapaMmerpaMm cuctembl. Hampumep, BpeMsi OTKJIMKAa Ha JIEHCTBUE
MOJIb30BaTeNsl, MaKCUMaJIbHBIA pasMmep mepeaaBaeMoro (Qaiina, MakCUMallbHasi CKOpPOCTh
nepeayy JaHHBIX, MAKCUMaJIbHOE YUCIIO OJJHOBPEMEHHO pabOTaroNIMX MOJb30BaTEeNe! U T.1I.

4. TpeboBaHUs K IPOrpaMMHOMY HHTepdeiicy.

5. TpeboBanmst K  CTpyKType  cucteMbl.  Hampumep,  MacmrabupyemocTs,
pacnpeneséHHOCTb, MOYJIBHOCTb, OTKPBITOCTb.

- MaclITabUpyeMOCTh — BO3MOXHOCTb PACIpPOCTPAHEHHS CHUCTEMbI Ha OOJbIIOE
KOJIMYECTBO MAIllMH, HE MPHUBOAMIAS K MOTepe paboTocrnocoOHOCTH U 3((HEKTUBHOCTH, MPHU
3TOM CHOCOOHOCTh CHCTEMBbI HapallMBaTh CBOK MOILIHOCTh JOJDKHA OIPEAETSAThCS TOJIBKO
MOIITHOCTBIO COOTBETCTBYIOIIETO alllapaTHOro0 00ecreueHHsl.

- pacIpeneNeHHOCTh - CHCTEeMa JIOJDKHA TOJIEpKUBATh paclpefesiéHHOEe XpaHEHUe
JTAaHHBIX.

- MOAYJIBHOCTb - CCTEMA JIOJKHA COCTOSATH M3 OTAEIbHBIX MOAYJEeH, HHTErPUPOBAHHBIX
MEXTy COOOM.

- OTKPBITOCTh - HaJU4Me OTKPBITBIX HHTEp(EcoB s BO3MOXKHOM 10OpabOTKH U
UHTETPaLMH C JPYTUMH CUCTEMAMH.

6. TpeboBaHus MO B3aUMOJICHCTBUIO U MHTErpalluu ¢ JpyruMu cucremamu. Hampumep,
UCTOJIb30BaHUe OOmIeil 0a3bl JAaHHBIX, BO3MOXHOCTb IOJIyUY€HHs JAHHBIX W3 0a3 JaHHBIX
ONPEAEIIEHHBIX CUCTEM U T.J.



Texnuueckoe 3aJjaHue

Texaudeckoe 3aJaHue TMPEACTABISIET COOOM JOKYMEHT, B KOTOPOM C(HOPMYIHUPOBAHBI
OCHOBHBIC 1IeNH pa3paboTKH, TpeOOBaHUS K MPOTPAMMHOMY MPOIYKTY, OMPEICNICHbI CPOKH H
ATanbl pa3pabOTKH U PeriaMeHTUPOBaH MPOLECC MPUEMO-CIaTOYHBIX UCIIBITaHUH. B pa3zpaboTke
TEXHUYECKOIO 3aJaHUsl Y4YaCTBYIOT KakK IPEIACTABUTENM 3aKa3uuMKa, TaK U MPEICTABUTEIU
WCTIOTHUTENA. B OCHOBE 3TOro JOKyMEHTa JIe)KaT MCXOAHBIC TpeOOBaHWs 3aKa3zuuKa, aHAIA3
MEPEIOBbIX JOCTMKEHHM TEXHUKH, PE3YJbTaThl BBIINOJHEHHUS HAYYHO-UCCIEI0BATEIbCKUX
paboT, MPeANPOECKTHBIX UCCIIEI0BaHUIN, HAYYHOTO IPOrHO3UPOBAHMS U T. II.

Iopsiiok pa3padoTKN TEXHHYECKOT0 3aJaHUSs

Pa3paboTka TEeXHHUECKOTO 3aJaHMsl BBIMTOJHSACTCS B CIEAYIOIICH MOCIEIOBATEILHOCTH.
[Ipexne Bcero ycraHaBIMBalOT HAOOp BBINONHAEMBIX (QYHKIMH, a TaKkKe IepedyeHb U
XapaKTePUCTUKH HWCXOMHBIX JAHHBIX. 3aTeM OMNPENeNSIOT TEepevYeHb pe3ysbTaToB, WX
XapaKTePUCTUKU U CIIOCOOBI TIPEICTaBICHUS.

Jlanee yTouHSIOT cpeay (pYHKIIMOHUPOBAHUS MPOrPaAMMHOI0 OOECIeUeHus: KOHKPETHYIO
KOMIUICKTAIMIO U TapaMeTpbl TEXHUYECKHX CPEICTB, BEPCHUIO HCIIOJIB3YEeMOM ONepalMoHHON
CHCTEMBI W, BO3MOXXHO, BEPCHH W TMapaMEeTPhl JPYroro YCTaHOBIEHHOTO MPOTPAMMHOTO
o0ecredyeHusi, C KOTOPBIM MPEACTOUT B3aUMOJICHCTBOBATh OyAyIeMy IPOrPaMMHOMY MIPOAYKTY.

B cnyuasix, korga paspabaTeiBaeMoe MpOrpaMMHOE OOecrieueHne cCOOMpaeT W XPaHUT
HEKOTOpYI0 HMH(OpManuio MM BKIIOYAETCS B YIpPaBICHHE KaKUM-JIMOO TEXHHUYECKUM
MpOIIeCCOM, HEOOXOAMMO TAaKKe YETKO PETJIaMEHTHPOBATH JEHCTBUS MPOTPAMMBI B CITydae
c6oeB 000pyIOBaHUS U YHEPTOCHAOKEHUSI.

1. O61ue noaoxxeHus

1.1. Texuuueckoe 3amanue opopMIIIOT B cOOTBeTcTBUU co crannaprom 'OCT 19.201-
78, TOCT 34.602-89.

1.2. J11st BHECeHUsI U3MEHEHUI 1 JIOTIOJIHEHUH B TEXHUYECKOE 3a/HUE Ha MOCIeyIOInX
CTausIX Pa3pabOTKH MPOTPAMMBI WIIH TPOTPAMMHOTO H3/CIHS BBIITYCKAIOT JOMOJHEHUE K HEMY.
CornacoBaHue M yTBEpXKJEHHE JONOJIHEHUS K TEXHUUYECKOMY 3aJJaHUIO TPOBOIAT B TOM JKE
TOPSI/IKE, KOTOPBIM YCTaHOBIIEH TSI TEXHUYECKOTO 3a/IaHMs.

1.3. TexHuueckoe 3aJjaHue JOJDKHO COJePKATh CICAYIOLINE Pa3/Iebl:

1) obmue cBeneHus;

2) Ha3HAYCHME U LI CO3/1aHus (Pa3BUTHI) CUCTEMBI;

3) xapakTepucTuKa 00bEKTOB aBTOMATH3AIUH;

4) TpeOOBaHUs K CUCTEME;

5) cocTaB u coziepkaHue padOT MO CO3JJaHUIO0 CUCTEMBI;

6) MOPSAIOK KOHTPOJISL M IPUEMKH CUCTEMBI;

7) TpeOOBaHUS K COCTaBY M COJACPKAHUIO PabOT MO MOATOTOBKE 00HEKTAa aBTOMATHU3AITUN
K BBOJIy CUCTEMBI B JICHCTBHE;

8) TpeboBaHUs K TOKYMEHTHPOBAHUIO;

9) NCTOUHUKH pa3pabOTKH.

B 3aBrcuMOCTH OT 0COOEHHOCTEH MPOTpaMMBI HITH TIPOTPAMMHOTO U3JIENUS JOITYCKASTCsI
YTOUHSATH COJEpKAHUE Pa3/ieloB, BBOJAUTH HOBBIE pa3/ieibl MM OObEIUHATH OT/AEIbHbBIC U3 HUX.
[Tpr HEOOXOIMMOCTH JTOMTYCKAETCSl B TEXHHUYECKOE 3aJ[aHNe BKIIFOUATh MPHIIOKEHHSL.

2. ConepxaHue pa3eson

2.1. B paznene «OO0mue cBeeHU» YKa3bIBAIOT:

1) monHOe HaMMEHOBaHKUE CUCTEMBI U €€ YCIOBHOE 0003HAUCHHE;

2) mmdp Tembl WK mwudp (HoMep) 10roBopa;

3) HauMeHOBaHWe  mpeanpusATHid  (0ObequHEeHui) pa3paboTuMka U 3aKa3uMKa
(TTOJTE30BATENS) CUCTEMBI i UX PEKBU3UTHI;

4) mepeueHb AOKYMEHTOB, Ha OCHOBAaHHUHM KOTOPBIX CO3JAETCSl CUCTEMa, KeM M Korja
YTBEPIKIICHBI 3TH JIOKyMEHTHI;

5) nnaHoOBBIE CPOKM Hayaja ¥ OKOHYAHUsI PabOTHI MO CO3/IaHUIO CUCTEMBI;



6) cBefieHHs 00 UCTOYHUKAX U MOpsiKe pruHaHCHpOBaHUs PaboT;

7) nopsanok oopmIIeHUS U TPEIbSIBICHUS 3aKa3uMKy pe3yIbTaToB padOT MO CO3/IaHHUIO
CUCTeMBbI (€€ 4YacTeil), MO0 H3TOTOBICHHIO M HalaJKe OTACIbHBIX CPEACTB (TEXHUYECKHX,
MIPOrPaMMHBIX, HTHPOPMAIIMOHHBIX) U MPOrPAMMHO-TEXHUUECKHUX (TPOrpaMMHO-METOJUYECKHX )
KOMIUIEKCOB CHCTEMBI.

2.2. Paznen «Ha3nmauenwme wu 1enm co3naHus (pa3BUTHUS) CHUCTEMBD» COCTOUT U3
M0/Ipa3eIIoB:

1) Ha3HAYEHUE CUCTEMBI;

2) uenu co3AaHusi CUCTEMBI.

2.2.1. B mnonpasznene «Ha3HaueHuwe cucTeMB» yKa3blBalOT BHUJ aBTOMATH3UPYEMOM
nesTensHOCTU (yTpaBieHHe, MPOSKTUPOBAHUE U T. 1) M MEPEYCHb OOBEKTOB aBTOMATH3AINH
(00BEKTOB), HA KOTOPBIX MPEATOIATACTCS €€ UCTIOIB30BaTh.

2.2.2. B noapaznene «llenu co3manus cUCTeMbD» MPUBOAIT HAUMEHOBAHUS U TpeOyeMble
3HAUYCHUS TEXHUYECKUX, TEXHOJOTUYECKHX, MPOU3BOJICTBEHHO-IKOHOMUYECKUX WIW JPYTUX
Mokasateneii 00beKTa aBTOMATHU3AlMH, KOTOpBIE JOKHBI OBITH JOCTUTHYTHI B pe3ylbTaTe
co3nanus C, u yka3pIBatoT KPUTEPUH OLEHKU JOCTHKEHUS LIeIel CO3JaHusI CUCTEMBI.

2.3. B paznene «XapakTepuUCTHKU O0HEKTa aBTOMATU3AIIUNY IPUBOJIAT:

1) kpatkue cBemeHHUs 00 OOBEKTE aBTOMATH3AIMM WM CCBUIKM Ha JOKYMEHTHI,
coJiepKallie TaKyro HH(OPMAIIHIO;

2) cBeneHusl 00 YCIIOBUSX 3KCIUTyaTallid OOBEKTa aBTOMAaTU3allMUd U XapaKTepUCTUKAX
OKpY>KaroIEeN Cpebl.

[Tpumeuanue: [ns CAIIP B paznene 10NOJHUTENBLHO MPUBOJIAT OCHOBHbBIE MTApaMeTPhl U
XapaKTePUCTUKH 0OBEKTOB MPOCKTUPOBAHHUS.

2.4. Paznen «TpeboBaHUs K CHCTEME» COCTOUT M3 CICIYIONIUX MOIPA3/EIIOB:

1) TpeboBaHMs K CHCTEME B IIEJIOM;

2) TpeboBaHus K PyHKIHAM (3a71a9aM), BBITOTHIEMBIM CHCTEMOM;

3) TpeboBaHUS K BUAaM 00ECIICUCHHUS.

CocraB TpeOoBaHMII K CHCTEME, BKIIOYaeMbIX B JaHHBIA pasgen T3 wa UC,
yCTaHABIUBAIOT B 3aBUCHMOCTH OT BHJA, Ha3HAueHUs, crnenuuueckux ocoOeHHOCTeH U
yCIIOBUN (PYHKIIMOHUPOBAHUS KOHKPETHOW cUCTeMbl. B KakJloM moppasjiene MpUBOJSAT CCHUIKU
Ha neiictytomue HT/I, onpenenstomue TpeGoBaHMs K CUCTEMaM COOTBETCTBYIOLIETO BUIA.

2.3.1. B mompasznene « TpeboBaHus K CHCTEME B IIEJIOMY» YKa3bIBAIOT:

- TpeOOBaHUs K CTPYKType U QYHKITHOHUPOBAHUIO CUCTEMBI;

- TpeOOBaHUSI K YUCJICHHOCTH M KBaIM(QHUKAIMU TEpCOHalla CUCTEMBI U PEKUMY €ro
paboTsI;

- IOKa3aTeau Ha3HAuYCHUS;

- TpeOGOBaHUs K HAJC)KHOCTH;

- TpeboBaHUsI 6€30MTaCHOCTH;

- TpeOOBaHUS K H)PrOHOMHUKE M TEXHUYECKOH 3CTETUKE;

- TpeOOBaHUs K TPAHCIIOPTAOEIBHOCTH JUIsl MOABMKHBIX AC;

- TpeOOBaHUsl K JKCIUTyaTallid, TEXHUYECKOMY OOCITYXKHUBAaHUIO, PEMOHTY U XPaHEHHUIO
KOMITOHEHTOB CHCTEMBI;

- TpeboBaHUs K 3amuTe HHPOpPMAIMK OT HECAHKIIMOHUPOBAHHOTO JTOCTYIIA;

- TpeOOBaHUs IO COXPAHHOCTH MHPOPMAINH NIPU aBapUsX;

- TpeOOBaHUs K 3allUTE OT BIHMSHUS BHEIIHUX BO3JICHCTBUM;

- TpeOOBaHUs K MATEHTHON YHUCTOTE;

- TpeOOBaHUs MO CTAaHAAPTU3AIMHU U YHU(DUKALINN;

- IOTIOJTHUTEJIbHbIE TPEOOBaHMSL.

2.3.1.1. B TpeGoBaHUsAX K CTPYKTYype U (QYHKIIMOHUPOBAHUIO CHCTEMBI IIPUBOJIST:

1) nepeyeHb moacucTeM, MX Ha3HAUYEHHWE U OCHOBHBIE XapaKTEPUCTUKU, TPEOOBAHUS K
YHUCIIy YPOBHEU HE€pPAPXUU U CTENIEHU LEHTPAIN3ALUN CUCTEMBI;



2) TpeboBaHMs K crIOCOOaM U CpPEeACTBAM CBSI3U JUIsl MH(OPMAIIMOHHOTO OOMEHa MEXTY
KOMITOHEHTaMH CHCTEMBI;

3) TpeboBaHUs K XapaKTEPUCTUKAM B3aHMOCBS3€H CO3/1aBaeMOM CUCTEMBI CO CMEXHBIMU
cUCTeMaMH, TpeOOBaHUSA K €€ COBMECTUMOCTH, B TOM 4YHCIIe yKa3aHUs O crnoco0ax oOmeHa
uHpopMalueil (aBTOMaTHUECKH, IEPECHUTKOM TOKYMEHTOB, 110 Tene(oHy u T. I1.);

4) TpeOoBaHUs K pekuMaM (YHKIIMOHUPOBAHUS CUCTEMBI;

5) TpeGoBaHUs MO JUATHOCTUPOBAHUIO CUCTEMBI;

6) IepCreKTUBbI Pa3BUTHSI, MOJIEPHU3AIUN CHCTEMBI.

2.3.1.2. B TpeboBanusax K mokazarensM HazHadeHuss WC mpuBoaAT 3HaYCHUS
MapaMeTpoB, XapaKTePU3yIOIINE CTENIEHb COOTBETCTBUS CUCTEMBI €€ Ha3HAUCHHUIO.

Jlna UC ynpaBiieHus: yka3bpIBaroT:

- IOMYCTUMBIE TIpEeJIebl MOJIEPHU3AIMH U Pa3BUTHUSI CUCTEMBI;

- BpPEMEHHbIE XapaKTEPUCTUKHU, IPH KOTOPBIX COXPAHSAETCS] HA3HAUEHUE CUCTEMBI.

2.3.2. B mompaznene «TpeGoBanusi K BHUIaM OOECIICUCHHUS» B 3aBUCHMOCTH OT BHJIA
CHCTEMBI MPUBOJAT TPEeOOBaHMS K MaTeMaTn4eckoMy, HH()OPMAIIHOHHOMY, JIMHTBUCTHYECKOMY,
MIPOrpaMMHOMY, TEXHHYECKOMY, METPOJIOTUYECKOMY, OPraHU3allMOHHOMY, METOJIMYECKOMY U
Apyrue BUIaM 00ecreueH s CUCTEMBI.

2.3.2.1. Jlns MmaTeMaTH4eCKOro 0OecreyeH s CUCTEMbl IPUBOJIAT TPEOOBaHUS K COCTaBY,
00J1acTH pUMEHEHHUs (OTpaHUYEHUs1) U CII0co0aM, UCIOIb30BAHUS B CUCTEME MAaTEeMaTHUYECKUX
METOJIOB M MOJIeJieH, TUIIOBBIX aJITOPUTMOB U aITOPUTMOB, MOAJIEKAIIUX pa3paboTKe.

2.3.2.2. ]Inga uHPOPMALIMOHHOTO 00ECIICUeHHs] CUCTEMbI PUBOJAT TpeOOBAHUS:

1) k cocTaBy, CTPYKType U crioco0am OpraHu3alvy JaHHBIX B CHCTEME;

2) Kk “”HPOPMALIMOHHOMY OOMEHY MEXly KOMIOHEHTAMHU CHCTEMBI;

3) k uHGOPMAIIMOHHON COBMECTUMOCTH CO CMEKHBIMU CUCTEMaMH;

4) 1Mo UCHONb30BAHUIO OOILIECOIO3HBIX W 3aPETUCTPUPOBAHHBIX PECITyOIUKAHCKUX,
OTpaciieBbIX KIACCU(PUKATOPOB, YHUGUIUPOBAHHBIX JOKYMEHTOB U  KJIacCH(PHUKATOPOB,
JEUCTBYIOIUX HAa TAHHOM NPEANPUATHY;

5) o MPUMEHEHHUIO CUCTEM YIIpaBJICHUs Oa3aMU TaHHBIX;

6) K CTpyKType mporecca cbOopa, o0pabOTKM, mepeaadyd AaHHBIX B CHCTEME U
MIPEJICTABICHUIO IaHHBIX;

7) K 3aIIUTe JaHHBIX OT Pa3pyLICHUN NpU aBapusX U cOOSIX B 3JEKTPONUTAHUN CUCTEMBI;

8) K KOHTPOJII0, XpaHEHUIO, 0OHOBJICHUIO 1 BOCCTAHOBJICHUIO JTAHHBIX;

9) K mnpouenype MNpUAAHUS IOPUIMYECKOM CHIIBI JIOKYMEHTaM, MpPOAYLHPYEMbIM
texunueckuMu cpenctamu UC (B coorBerctBuu ¢ 'OCT 6.10.4).

2.3.2.3. nd JUHTBUCTHYECKOTO OOECIEUYEHUs CHCTEMBbl TNPHUBOJAT TpPeOOBaHUS K
NPUMEHEHUI0O B CHCTEME SI3BIKOB  MPOTPAMMHPOBAHUS  BBICOKOTO  YPOBHS,  SI3BIKOB
B3aUMOJICHCTBUS TOJb30BaTENeH M TEXHUYECKHX CPEACTB CHCTEMBI, a Takke TpeOOBaHUS K
KOJMPOBAaHUIO W JICKOJAWPOBAaHWIO JAaHHBIX, K S3bIKaM BBOJA-BBIBOJA JIAHHBIX, SI3BIKAM
MaHMITyJIMPOBAaHMUS  JAaHHBIMH, CpPEJCTBaM ONHCAHUS MpeIMEeTHOM oOmact (oObekra
aBTOMATH3AalIUN), K cloco0aM opraHHu3aliy 1uanora.

2.3.2.4. ]l mporpaMMHOIO OOECIEYEeHUs CHCTEMBbl MPUBOJAT IMEPEeYeHb MOKYITHBIX
MIPOrPaMMHBIX CPEJCTB, a TAKXKE TPEOOBAHUS:

1) K HE3aBUCHMMOCTH MPOTPaMMHBIX CPEACTB OT ucnoib3dyeMblx CBT u onepannoHHOM
Cpelbl;

2) K KayecTBYy MNPOrpaMMHBIX CpEJCTB, a TaKke K crmocobam ero obecneueHus |
KOHTPOJIS;

3) mo HEOOXOMMOCTH COTIIaCOBAaHMS BHOBb pa3paldaThIBAeMbIX MPOTPAMMHBIX CPEJICTB C
(OHIOM aNTOPUTMOB U TIPOTPaMM.

2.3.2.5. ]1ng TeXHUUECKOTo 00ecreueH s CUCTEMbI IPUBOJAT TPeOOBAHUS:

1) kK BUaM TEXHWYECKHX CPEICTB, B TOM YHCIE K BHJAM KOMIUIEKCOB TEXHHYECKUX
CPEACTB, TNPOrPaMMHO-TEXHHUUYECKUX KOMIUICKCOB U JPYIMX KOMIUIGKTYIOIIUX H3ENIUH,
JIOMYCTUMBIX K MCIIOJIb30BAHHIO B CHCTEME;



2) X (yHKIMOHAJIBHBIM, KOHCTPYKTHBHBIM M SKCIUTyaTallHOHHBIM XapaKTepUCTHKaM
CPEICTB TEXHUYECKOTO 00ECIIeYeH s CHCTEMBI.

2.3.2.6. [lna opraHu3alMOHHOTO OOecle4YeHusi MPUBOIAT TPeOOBAHUS K CTPYKType H
GyHKIUSAM  ToJpa3feNieHui,  y4yacTBYIOIIMX B (DYHKIMOHHUPOBAHMM  CHUCTEMBI WM
00ecTeYnBaONINX HKCIUTYaTaIHIO;®

2.3.2.7. HOna wmeroamuyeckoro oOecneuenus MC mnpuBomsT TpebOBaHUS K COCTaBY
HOPMAaTUBHO-TEXHUUYECKON JOKYMEHTAllUM CHUCTEMBI (IIEpEUeHb NPHUMEHSAEMBIX IIpH €€
(GyHKIMOHUPOBAHUU CTAaHAAPTOB, HOPMATUBOB, METOAMK H T. I1.).

2.4. Paznen «CoctaB u cojiepaHue paboT MO CO3AaHUI0 (Pa3BUTHIO) CUCTEMBD» JIOJIKEH
coJiepKaTh TIEPEUCHb CTAIUN W ATANoOB padOT MO co3maHuio cuctembl B cooTBeTcTBUM ¢ ['OCT
24.601, cpoku uX BBIIIOJHEHHUs, MMEPEYeHb OpraHU3alMi - UCHOJHHUTENEH paboT, CCHUIKM Ha
JIOKYMEHTBI, IOJTBEPKIAIOIINE COTJache dTUX OpraHM3alliil Ha yyacTHe B CO3JAaHUU CUCTEMBI,
WJIN 3aITUCh, OTIPEIENIAIONIYI0 OTBETCTBEHHOTO (3aKa34MK WM pa3pabdO0TUHK) 3a IPOBEIECHHE ITHX
pabor.

2.5. B pa3nene «TpeboBaHHs K COCTaBY U COAEP)KAHUIO PadOT MO MOATOTOBKE O0BEKTA
aBTOMATH3allUM K BBOJY CHUCTEMBI B JEHCTBHE» HEOOXOIUMO MPUBECTH IMEpPEUeHb OCHOBHBIX
MEpPONPUATUHA M UX MCHOJHHUTENEH, KOTOpHIE CIEAYeT BBINOJIHUTH MPHU MOATOTOBKE OOBEKTa
apToMatu3anuu k BBoxy MC B aeiicTeue.

2.6. B cocraB T3 nHa npoextupoBanune MC npu Haauuuu YTBEP)KIEHHBIX METOJIMK
BKJIIOYAIOT MIPUIIOKEHUS, COJEpIKaIIINeE:

1) pacuet oxunaemMoit 3 (peKTUBHOCTH CUCTEMBI;

2) OLIEHKY HayYHO-TEXHUUYECKOTO YPOBHS CHCTEMBI.

[Ipunoxenus BkaoyaroT B coctaB T3 Ha npoektupoBanue MC 1o coriacoBaHuo MEXIY
pa3pabOTUYNKOM M 3aKa3YHKOM CHUCTEMBI.

TEXHOJIOI'MHU YIIPABJIEHUA )KU3HEHHBIM IUKJIOM HTHO®OPMALIMOHHbIX
CUCTEM

O0mme cBegenns 00 00bexkTHOM Moaeauposanun UC

CymiecTByeT MHOKECTBO TEXHOJOTMH M WHCTPYMEHTAJIBHBIX CPEJACTB, C MOMOIIBIO
KOTOPBIX MOXKHO PEaJM30BaTh B HEKOTOPOM CMbICIE ONTHUMaibHbIN mpoekT WC, HaumHas c
JTama aHaju3a M 3aKaH4YMBas CO3JIaHUEM MPOrpaMMHOro Koja cucTteMbl. B OonbuIMHCTBE
CIIy4aeB 3THU TEXHOJIOTUH MPEABbSBISAIOT BECbMa KECTKHE TpeOOBaHMUs K MPOLIecCy pa3pabOTKU U
UCIOJIb3YEMBIM pecypcaM, a IMOMNBITKA TPaHCHOPMHUPOBATH MX IO/ KOHKPETHBIE MPOEKTHI
OKa3bIBAIOTCSl Oe3yCrHelmHbIMU. DTH TexHosoruu npexacraBieHsl CASE-cpenctBamMu BepXHEro
ypoBHs nin CASE-cpeactBamu nosHoro skusHeHHoro nukia (upper CASE tools nnm full life-
cycle CASE tools). OHu He MO3BOJSIOT ONTUMHU3UPOBATH JEATEILHOCTh HA YPOBHE OTAEIBHBIX
AJIEMEHTOB TNPOEKTa, U, KaK CJIEJCTBUE, MHOTHE Pa3pabOTYMKU NMEPEelUId Ha TaK Ha3blBaeMble
CASE-cpenctBa nmxkHero ypoBHs (lower CASE tools). OgHako OHM CTONKHYJTUCH C HOBOU
npobieMoil — mpobaeMoil opraHu3ali B3aUMOJCHCTBUS MEXIY pa3IMYHBIMH KOMaHJaMH,
peaIN3yIOUMU IPOEKT.

YHupUUMpOBaHHBI A3bIK 00bEeKTHO-OPHEHTHPOBAHHOI0O MO/AEIMPOBAHUSA

YHUPUUUPOBAHHBIN SA3bIK  OOBEKTHO-OpPUEHTHPOBAaHHOTO MojenupoBanus Unified
Modeling Language (UML) siBuics cpeacTBOM JOCTHXKCHHS KOMIIPOMHCCA MEXKIY AITHMHU
noaxogamu.  CyliecTByeT  JOCTaTOYHOE  KOJIMYECTBO  MHCTPYMEHTAJIbHBIX  CPEICTB,
noanepkuBaOmuX ¢ nomonisio UML sku3HEeHHBIM 1MKI  WH(GOPMAIMOHHBIX CUCTEM, U,
onHoBpeMeHHo, UML siBisieTcst JOCTaTOYHO TMOKUM JJIsi HACTPONKHU M MOAJCPKKHU CIICHUPUKU
NeSITeIbHOCTH Pa3IMYHBIX KOMaH/ pa3paboTUHKOB.

Co3nanne UML Hauanoce B okTsibpe 1994 r., xorma xum Pam6o u I'pagu byu u3
Rational Software Corporation ctamm pabotaTe Hax oObeauHEHHEM cBomX MeTogoB OMT u
Booch. B nacrosiiee Bpemsi koHcopimyM mnosb3oBareneit UML Partners Bximouaet B cebs



IpeJCTaBUTeNIel TakMX TpaHIoOB HH(DOPMAIMOHHBIX TeXHONOTWH, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasinser c000i 00BEKTHO-OPUEHTUPOBAHHBIHN SA3BIK MOJIEJTMPOBaHMUS,
oOnaarouil cleayomuMU OCHOBHBIMU XapaKTepUCTUKaMHU:

- ABNISICTCS S3IKOM BHU3YaJbHOI'O MOJIEIMPOBAHUS, KOTOPBIH oOecreunBaeT pa3paboTKy
pEeNpe3eHTaTUBHBIX MOJIENeH UIs OpraHM3alliM B3aUMOJCHCTBHS 3aKa3uuka U pa3paboTyuka
NC, paznnunbIX rpynn pa3padbotunkos UC;

- COACPKUT MEXaHU3MBbI PACIIUPEHMS] U CIIeUAIN3aluK 0a30BBIX KOHIETIIHUN S3bIKA.

UML — 5710 cranpapTHas HOTalUUs BHU3YaJbHOTO MOJEIMPOBAHMS IPOrPaMMHBIX
cuctem, npuHATas KoHcopumymMoM Object Managing Group (OMG) ocenpto 1997 1., u Ha
CeTOJHSAIIHUIN JIeHb OHa MOJIACP)KUBACTCSI MHOTUMH 00BEKTHO-opHeHTHpoBaHHbIMU CASE-
MPOJIYKTAMHU.

UML ButoyaeT BHyTpeHHUN HAOOp CPeACTB MOJIEIMPOBAHUS, KOTOPBIE Ceifuac MPUHSTHI
BO MHOTMX METOJAaX M CpeICTBAaX MOJAETUPOBAaHUSA. OTH KOHLENIMH HEOOXOIUMBI B
OOJIBIIMHCTBE MPUKIAAHBIX 3a/1a4, XOTs He KaKJas KOHLEMIMS HeoOXoauMma B KaKJOW 4yacTu
KaXK7oro npuiioxkeHus. [lonp3oBaTensm si3pika MpeoCTaBIeHbl BO3MOKHOCTHU:

- CTPOMTHh MOJENIM Ha OCHOBE CpEACTB sjapa, Oe3 UCIOJIb30BaHUs MEXaHU3MOB
paciypeHust 1j1si OOJIbITMHCTBA TUITOBBIX MPUIIOKEHUI;

- 100aBIATh MPU HEOOXOAUMOCTH HOBBIE AJIEMEHTHI M YCIIOBHbIE 0003HAYECHHUS, €CIIU OHU
HE BXOAAT B PO, WU CIELUATU3UPOBATH KOMIIOHEHTHI, CUCTEMY YCJIOBHBIX 0003HAaUeHMIA
(HOTaLMIO) M OTPAHUYEHUS JJIs1 KOHKPETHBIX MPEAMETHBIX 00acTel.

31k UML

Auarpamma Auarpamma Duarpamma
BapnaHToe KNaccoe COCTOAHWRH

HCNONE30BAHMA

—_——————— ————————————1
Ouarpamma HuterpupoBanHan Ouarpamma
AeATENBHOCTH woAeNk CROMHOM nocnefogartenke-
CHCTEeMBI HOCTel

HAuarpamma Huarpamma duarpamma
Koanepaumm KOMNOHEHTOE PaRBEpTLIBAHNA

Pucynox 2.1 - UnTerpupoBanHas MOJIENb CJIOKHOU CUCTEMBI B HOTaruu sizbika UML

Crangaptr UML npemiaraer crneayromuii HabOp AuarpaMm Ui MOAETHPOBAHHMS:
1. fmarpaMMbl BapuaHTOB HCIIONB30BaHMA (use case diagrams) — Ui MOJEIUPOBAHHS
OM3HEC-TPOLIECCOB OpraHU3aluu W TPeOOBaHMH K CO3/1aBaeMO cHUCTEME);
2 nuarpammbl  kinaccoB  (class  diagrams) — s MOJENMHMPOBAaHUS CTaTHYECKOM
CTPYKTYpPBI KJIACCOB CHCTEMBI U CBSI3eH MEKITy HUMH;
3. nuarpammsl oBeeHus cuctemsl (behavior diagrams):
3.1 nuarpammel B3aumoieicTBus (interaction diagrams):
3.1.1 qmarpaMMmsI ocienoBaTeNbHOCTH (sequence diagrams) u
3.1.2 xoonepatuBHble  nuarpammsbl  (collaboration diagrams) - ans
MOJISIIMPOBAHMS TIpoIiecca OOMEHa COOOIIEHUSIMH MEXTy OOBEKTaMU;
3.2 nuarpamMbl  cocTosiHM (statechart diagrams) — g MoJenupoBaHUA
MOBEJICHUS OOBEKTOB CHCTEMBI TPH TEPEXOAE U3 OJTHOTO COCTOSHUS B IPYTOE;



3.3 nuarpammsbl  aeaTenbHOCTel (activity diagrams) — Juis MOJCIUPOBAHUS
MIOBEJICHUST CHUCTEMBl B paMKax pas3JIMYHBIX BAapHAHTOB HCITOJIB30BAHUS, HIIH
MOJICIIUPOBAHUS JESATEIBHOCTEH;

4. nuarpammsl peanuzanuu (implementation diagrams):
4.1 nuarpaMMbl KOMIIOHEHTOB (component diagrams) — Ui MOJEIUPOBAHHS
Mepapxuu KOMIIOHEHTOB (TIOJCUCTEM) CUCTEMBI;
4.2 nuarpamMMbl  pas3BepThiBaHus (deployment diagrams) — s MoJenupoBaHUS
(U3NIECKON apXUTEKTYPhI CHCTEMEI.

JunarpaMMbl BADHAHTOB MCIOJIb30BAHUS

[lonsitTue BapuaHTa wucHoidb30BaHus (use case) BrepBble BBen MBap SkoOcoH u
Ipugan €My TaKyl 3HAa4MMOCTb, 4YTO B HAcTOSALIEE BpEMs BapUaHT HCIOJIb30BAaHUS
MIPEBPAaTUIICS. B OCHOBHOM 3JI€MEHT pPa3pabOTKH U IUTAHUPOBAHMSI MPOEKTA.

Bapuant wucnonp3oBaHMS — IMpEACTaBIseT co0OM  MocienoBaTelnbHOCTh JICHCTBUI
(TpaH3akuMii), BBIOJHAEMBIX CHUCTEMOHW B OTBET Ha COOBITHE, HHUIIUHPYEMOE HEKOTOPHIM
BHEIIHUM  OOBEKTOM (ACHCTBYIOIIUM  JIMLOM). BapuaHT HCHOJIB30BaHHS  OMKMCHIBAET
TUMUYHOE B3aMMOJICVCTBUE MEXKIY TOJIb30BaTelIeM M cuctemMoil. B mpocreiimiem ciydae
BapMaHT WCIOJb30BAaHUS OINpENeNsIeTcss B Ipoliecce OOCYXKIEHUS C IOJb30BaTelIeM Tex
¢byHKIMi, KOoTOphle OH XoTen Obl peanu3oBarh. Ha s3pike UML BapuaHT wHcCIoNIb30BaHUSA
n300paXkaroT CIeIyIoIUM 00pa3oM:

BEIIJHEIHT HCNoNbL20B3HWA

Pucynok 2.2 - BapuaHT ucnosiab30BaHUs

JeiicTBytomee nuio (actor) — 3To poib, KOTOPYIO MOJIb30BATENb UTPAET 1O OTHOLICHHUIO
K cucreme. JleiicTByromue auna npencTaBisioT co0oi posu, a He KOHKPETHBIX JIIOACH WM
HauMeHoBaHUA paboT. HecmoTps Ha TO, 4YTO Ha AMarpaMMax BapUAHTOB HCIOJB30BaHUS
OHU M300pa)xaloTCs B BUJAE CTHIIM30BAHHBIX YEJIOBEYECKHX (UIYypOK, NEHCTBYIOIIEE JIUIO
MOXET TakKe OBbITb BHEIIHEH CHCTEMOM, KOTOpOH HeoO0XoauMma HEeKoTopas WHGOpMAaIUs OT
naHHOM cucTteMbl. [loka3piBaTh Ha JuarpamMme IEHCTBYIOIIMX JIMI[ CIEAYET TOJIBKO B TOM
clly4yae, Korja UM JeMCTBUTEIbHO HEOOXOIMMBbI HEKOTOpbIe BapHaHThI UCMOJb30BaHUSA. Ha
s3pike UML peiicTByrolue nuia npeacTapisioT B BUIe GUTYp:

Pucynok 2.3 - JleiicTByroliee 1o (aKTep)

JleiicTByromue JMna JAeisaTcs Ha TPU OCHOBHBIX THIIA!

- TI0JIb30BAaTEIIH;

- CUCTEMBI,

- IpyTHE CUCTEMBI, B3aMMOJICHCTBYIOIINE C JAHHOM;

- BpeMmsl.

Bpewmst craHOBUTCSI IEHCTBYIOIIMM JIMIIOM, €CIIM OT HETO 3aBHCHUT 3aIlyCK KaKHUX-THOO
COOBITHI B CHCTEME.

CBsi3M MeXIy BapMaHTAMHM HMCHOJIb30BAaHUS W JeHCTBYIOIIMMH JHIAMHA

B sspike UML H©Ha pguarpamMmMax BapuUaHTOB HCHOJB30BaHHUS MOJJICPKUBACTCS
HECKOJIBKO THIIOB CBSI3H MEXIy DOJIEMEHTAMH JUarpaMMbl. JTO CBSI3M KOMMYHUKAIIUU
(communication), BkmtoueHus (include), pacmupenus (extend) u o6o0menus (generalization).



CBsi3b KOMMYHHMKAllMd — 3TO CBA3b MEXJIy BapMaHTOM MCIOJIb30BaHUS U
nevictByromM auioM. Ha sa3pike UML CBSI3M KOMMYHHMKAIMM TMOKa3bIBAlOT C IOMOIIBIO
OJTHOHATIPABJICHHON accolualiy (CIUTONTHON JIMHUN ).

Odopmute kpeguT

1 " ANA kAMeHTa BaHka

Knueut Gaxka

PucyHnok 2.4 - Ilpumep cBsI3M KOMMYHHUKAIUU

CBsi3b BKJIIOYCHHS TIPUMEHSETCS B TEX CHUTyallUsAX, KOTJa HMeEEeTCS Kakou-Trubo
(GbparMeHT MOBEIEHUS CHCTEMbI, KOTOpbII MOBTOpseTcs Oojee uYeM B OJHOM BapHUaHTE
ucnonp3oBaHus. C  TOMOIIBIO TaKWX CBSI3ed  OOBIYHO MOJIEIHPYIOT
HCIIONTB3YyeMYI0 (YHKIIMOHATBLHOCTD.

CBs3b paclipCHuss NPUMCHACTCA IPpH  OIHMCAHUU H3MEHEHHI B HOpMaJIbHOM
IIOBCACHUHN CHCTCMBI. Omna 1mo3BoIsieT BAapHWaHTy UCIIOJB30BaHUA TOJBKO IIpH HGO6XO}II/IMOCTI/I
HCIIOJb30BAaTh q)YHKI_[I/IOHaJ'ILHBIe BO3MOJXHOCTHU OAPYTroro.

MHOT'OKPATHO

<<gxtend>>

& - -
KnueHt CHATb AeHbIM
Co cyeTa
—
-
—

=<include>>

Boinonunts
YCKOpeHHoe
CHATWE AeHer

AyTeHTMHUWPOBaTL
KNWeHTa

PucyHnok 2.5 - [Ipumep cBSI3HM BKIIIOYEHUS U PACILIUPEHUS

C moMoIplo cBA3M O0OOLIECHHS IOKA3bIBAIOT, YTO Y HECKOJBKUX JECHCTBYIOLIMX JIHIL
UMEIOTCSl OOLIHE YEPTHI.
Cnyxawmn %

CnysawmA ;% CnyxawmA BpemeHHbIn %
€ NovacoBon Ha oKnage [ e T
onnarom

PucyHok 2.6 - [Ipumep cBsi3u 0000IICHHS

JAunarpammbl B3aumojeiicTBus (interaction diagrams)

Huarpammbl  B3auMojneictBus  (interaction  diagrams)  ONKMCHIBAIOT — IOBEACHUE
B3aUMOJICHCTBYIOIIMX Tpynn o0bekToB. Kak mnpaBwio, guarpaMma  B3auMOJICHCTBUS
OXBaThIBACT TOBEIECHHE OOBEKTOB B paMKaxX TOJBKO OJHOIO BapHaHTa HCMOIb30BaHHUSI. Ha
TakoOM JuarpaMMe OTOOpakaeTcs psal OOBEKTOB M TE€ COOOIICHUS, KOTOPHIMH OHH
0OMEHHBAIOTCSI MEXKAY COOOI.

CooOmenne (message) — 3TO CPEACTBO, C TMOMOIIBIO KOTOPOTO OOBEKT-OTHPABUTEIb
3alpanmBaeT y 00beKTa Mojyyaresst BHIIOIHEHUE OAHOM U3 €ro orneparuii.

Nudopmarnmonnoe (informative) cooOrmieHue — 3T0 cooOmieHue, cHadx)aromee 00beKT-
NoJIy4yaresib HEKOTOpoil nH(popMaIen At OOHOBJICHUS €r0 COCTOSIHHUSA.



Coobmenne-3ampoc  (interrogative) — 3TO  COOOIIEHHE, 3alpallMBaoNIee BbIIAYY
HEKOTOpoi nHpopManuu o0 00bEKTe-MoTyYaTese.

NwmmepatuBroe (imperative) cooOIIeHHe — 95TO COOOIIeHHe, 3amlpalinBaroliee y
00BEeKTa-MOIyyaTess BHIIOIHEHHE HEKOTOPBIX JAEHCTBUM.

CymecTByeT JBa BUJAA JAMarpaMM B3aMMOJCHCTBHS: TUArpaMMBbl IOCIEA0BATEILHOCTH
(sequence diagrams) u koorepaTuBHbIE auarpamMmsl (collaboration diagrams).

JAmnarpamma nocienoBarebHOCTH (sequence diagrams)
Jlmarpamma ToCJIeI0BaTEIbHOCTH OTPakaeT MOTOK COOBITHIA, MPOUCXOAIIMX B paMKax
BapHaHTa UCIOJIB30BaHUSI.
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Pucynok 2.7 - [Ipumep quarpamMmsl IOCIEA0BATEIBHOCTH

Bce peiictByronue nMia mokasaHbl B BepXHeW wacTu auarpaMMmbl.  CTpenku
COOTBETCTBYIOT COOOIIECHUSIM, MEPEAaBAEMbIM MEXIY IEHCTBYIOIIMM JIMIIOM M OOBEKTOM WM
MeX/1y OOBEKTaMHU JIJIsl BBIIOJIHEHUS TPEOYEeMbIX (PYHKIINH.

Ha  guarpamme  mocnenoBaTelbHOCTH — OOBEKT — HM300paxkaeTcss B BHJE
NpSMOYTOJIBHHAKA, OT KOTOPOTO BHHU3 TIPOBENEHA ITyHKTHPHAs BEPTUKAJIbHAS JUHHUA. OTa
nuHUS HasbiBaeTcs nuHuel ku3HM (lifeline) oObekTa. OHa mpeactaBisieT coboit (parmeHt
KU3HEHHOTO IHUKJIAa OOBEKTa B TMPOIECCE B3aUMOJCUCTBHUS.

Kaxnoe cooOuieHue mpeacTaBiseTcss B BUAE CTPEIKU MEXKAY JUHHUAMU )KU3HU JIBYX
00bekToB. CoOOIleHUSI TOSABIAIOTCS B TOM IMOpSJKE, KaK OHHU TOKa3aHbl Ha CTpPaHUIIE
cBepxy BHH3. Kaxnoe cooluieHue nomedaeTcs Kak MUHMMYyM HMeHeM cooOmenus. [lpu
KEIAaHUA MOXXHO JT00aBUTHh TAaK)Ke€ apryMEHTHI M HEKOTOPYIO YIPABISIONIYI0 HMH(DOpMAIHUIO.



MoxHo mokazath camopaenerupoanue (self-delegation) — cooOmeHue, KoTopoe OOBEKT
MOCBUTaeT caMoMy cebe, TIPH 3TOM CTpelika COOOIICHHS YKa3blBaeT Ha Ty K€ CaMyl0 JIMHHIO
KH3HH.

Huarpamma xoormepaiuu (collaboration diagram)

JluarpaMMbl KOOTIEpaIii OTOOPaXKAIOT MOTOK COOBITHI Yepe3 KOHKPETHBIM CIIeHApUi
BapuaHTa HUCIIOJb30BaHUA, YIOPAAOYCHBI II0 BPEMCHH, a KOOIICPATHBHBIC AHWarpaMMbl
OoJIbIIIC BHUMAHHUS 3a0CTPSIOT HA CBSA3SIX MEXAY OOBEKTaMH.

Ha pgumarpamme koomepaliuu TpeIcTaBlieHa BCs Ta MH(OpMaIus, KOTOpas €CTh M Ha
JMarpaMMe TOCJIeI0BAaTeIbHOCTH, HO KOOIEPATHUBHAS JUarpaMMa IMO-APYroMy OIMHCHIBACT
MOTOK coObITHH. M3 Hee erye MOHATH CBS3U MEXAYy OOBEKTaMH, OJHAKO, TPYAHEE YSICHUTDH
MOCIIE0BATEIHLHOCTh COOBITHH.

Ha koonepaTuBHOW amarpaMMe Tak Ke, Kak M Ha JuarpaMMme Imociie0BaTeIbHOCTH,
CTpelKH O0003HAUYaIOT COOOIIEHUs, OOMEH KOTOPBHIMU OCYIIECTBISETCS B paMKax JaHHOTO
BapuaHTa UCIIOJb30BaHUS. Nx BpEMCHHAA MOCJIICA0BATCIbHOCTE YKA3bIBACTCA ITyTEM HyMCpaAIlluK
COOOIIIEHUH.

2:CumTate Ne KapTel
—_—

1: MpuHATE KapTy

5: Beon RIN-koaa (1234)

| MpuemHmk

8: MpokepuTs PIN-koa
141 CHare (20 pyB.)

Pucynok 2.8 - [Ipumep nuarpammsbl Koonepanuu

JAunarpammbl kiaaccoB. O0mmue cBeeHust

JlmarpamMma KJIaccoB OMNpEAeNsieT THUIBI KJIACCOB CHCTEMBl M PAa3IMYHOTO poja
CTaTUYECKHUE CBS3M, KOTOpBIE CYIIECTBYIOT MEXIy HHMH. Ha jamarpammax KiaccoB
n300pakaroOTCsl TAaKKE aTpUOYTHl KIIACCOB, OINEpalMd KIACCOB M OTPaHUYCHHS, KOTOPBIC
HAKJIaJBIBAIOTCS HA CBSI3M MEXIy KiaccaMH.

Huarpamma kmaccoB UML - 310 Tpad, y3/IaMu KOTOPOTO SIBISIOTCS DIIEMEHTHI
CTaTHYECKOW CTPYKTYphl MpoekTa (KiIacchl, MHTEP(EHChl), a IyraMd - OTHOIICHHUS MEXITY
y3J1aMU (accolualiy, HacleI0BaHHe, 3aBUCHMOCTH).

Ha nuarpamme kiaccoB M300pakatoTcs CIIAYIONINE YIIEMEHTBI:

- [Taker (package) - HaGop 31EMEHTOB MOJEIH, IOTUYECKHU CBSI3aHHBIX MEX]Ty COOOM;

- Kinacc (class) - onucanne o0mux CBOMCTB IPYMITBI CXOAHBIX 00OBEKTOB;

- UnTepdeiic (interface) - abcTpakTHBIA KiIacc, 3aJar0lIUil HAOOp OMEpaIHii, KOTOPHIC
00BEKT MPOU3BOJIBHOTO KJlacca, CBA3aHHOTO C JIaHHBIM HMHTepdeiicoM, PeaoCTaBIsSeT APYTHUM
o0BEKTaM.

Kuaacc

Knacc - 310 rpynma cymHocTeil (00BEKTOB), 00JaalOLIMX CXOAHBIMU CBOMCTBaMH, a
MMEHHO, JIaHHBIMU U noBeJeHrueM. OTAeIbHbIN IPeACTaBUTENbh HEKOTOPOIO Kiacca Ha3bIBAeTCs
00BEKTOM KJIacca UM MPOCTO OOBEKTOM.

IMon moBenenmem oOwvexkta B UML moHmMaroTcst ro0ble TNpaBHiia B3aMMOACHCTBHS
00BEKTa C BHELTHUM MUPOM U C JAaHHBIMH €aMOTr0 00BEKTA.



Ha nuarpammax kiacc nzo0pakaeTcs B BUJE NPSIMOYTOJbHUKA CO CIUIOIIHOW IPaHUIEH,
pa3esIeHHOr0 TOPU30HTAILHBIMY JIMHUSMU Ha 3 CeKIUU:

- BepxHsisi cexkuus (CeKuus UMEHH) COACPKUT UMs Kilacca U JIpyrue oouue cBoicTBa (B
YaCTHOCTH, CTEPEOTHII).

- B cpenneii cexuum coep:KuTCs CIUCOK aTpuOyTOB

- B HmwxHell - cnHMcok omepanuii Kiacca, OTpakalolIUX €ro IoBeleHue (IeicTBUS,
BBITOJIHSIEMBIE KIIACCOM).

JIrobas u3 cexknuii aTpuOyTOB M OTIEpalMi MOKET He m300paxaThcs (a Takke 00e cpasy).
JUisi OTCYTCTBYIOIEH CEKUUH HE HYXXHO PHCOBaTh pPAa3/EIMTENbHYIO JHHUIO M Kak-JIMOO
yKa3bIBaTh Ha HAJIMUYME WIH OTCYTCTBUE DJIEMEHTOB B HEH.

Ha ycmoTpeHne KOHKpETHOW pealu3aldd MOTYT ObIThb BBEICHBI JONOJHHUTEIbHbIC
CeKIuH, Harpumep, uckirouenus (Exceptions).

<<Entity=>
Card Reader <<Boundary>>
- Card Mumber : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer _
+ Eject Card() : integer + Acceptinput{input : Integer) : integer
+ Read Card() : integer
0.1
0..1
0.1 0..n
<<Entity=>
Account
- Account Number : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer 1 0.1, Provide Cash() : integer
+ Withdraw Funds(Amount : long) : intege + Provide Receipt() : integer
- Deduct Funds{Amount : long) : integer
- Verify Funds() : integer

Pucynoxk 2.9 - Ilpumep nuarpaMmsl KJ1accoB

CrepeoTHnbl KJI1accoB

CrepeoTunsl KiIaccoB — O3TO MEXaHU3M, I[IO3BOJSIIOIIMM  pa3leisaTh Kiacchl Ha
KaTerOpHH.

B s3p1ke UML onpeneneHsl Tpu OCHOBHBIX CTEPEOTHUIIA KIIACCOB:

- Boundary (rpanuna);

- Entity (cymHocTb);

- Control (ynpasnenue).

['pannuHBIE KIACCHI

I'pannunbiMu  knaccamu (boundary classes) Ha3bpIBarOTCSI TakKUE KIACChl, KOTOPHIE
pacrojioKeHbl Ha TPAHUIE CHUCTEMBI M BCEH OKpYKAMOIMIEH cpeabl. DTO 3KpaHHbIE (HOPMBEI,
OTYeThl, MHTEPQEIChl C ammaparypoi (Takol Kak MPUHTEPHI WU CKaHEpPbl) U UHTEP(DENCHI C
JIPYTHMH CUCTEMaMH.

UroObl HaAlTHM TpaHWYHBIC KIJACCHI, HAI0 HCCIENOBaTh AHArpaMMbl BapUAHTOB
UCIONIb30BaHusA. KaXIoMy B3aMMOACHCTBHIO MEXKAY JACHCTBYIONIMM JIUIIOM W BapHUaHTOM
WCIIONIb30BaHUs TOMKEH COOTBETCTBOBATH, 10 KpaifHel mepe, OMH rpaHuyHbIN Kinacc. IMeHHO
TAKOM KJIaCC MO3BOJISIET JICUCTBYIOIIEMY JIUILY B3aUMOIEMCTBOBATH C CUCTEMOM.

Kuaaccpi-cymuoctu

Kiaccpi-cymuocTtu (entity classes) coaepxar Xpanumyro uHbopmaruio. OHH HMEIOT
HauOoJblllee 3HAYCHHWE [UIS TOJb30BaTeNs, W TOTOMY B MX HA3BAHUAX YAacTO HUCIOIB3YIOT
TEPMUHBI U3 TpeaMeTHON 00macTi. OOBIYHO IS KaXKIOTO KJIACCa-CyIIHOCTH CO3AAI0T TabIuIly
B 0a3e JaHHBIX.



Yupasasironue KJiaaccbl

Vopasnstomue kimaccbl (control classes) oTBewaroT 3a  KOOPAMHAIMIO JACHCTBUHN
Apyrux — kinaccoB. OOBIYHO Yy  KaXIOrO BapHaHTa HCIOJIb30BAaHUS HMEETCs OJHMH
YOPaBISIOMUN KJIacC, KOHTPOJUPYIOUIMM TMOCIeI0BaTeIbHOCTh COOBITUH ATOr0 BapHaHTa
UCTOJIb30BaHUs. YTIPaBIISIOUIMNA KJIACC OTBEYAET 32 KOOPAMHALIMIO, HO caM He HeceT B cebe
HUKaKOH (YHKIIMOHAJIBHOCTH, TaK KaK OCTaJbHBIE KJIAacChl HE MOCBHUIAIOT €My OOJbIIOro
KOJIMYecTBa CcoOOmEeHnH. BwmecTto 53TOro OH caM MOCBUIAET MHOXECTBO COOOIICHUH.
VYnpapnsomuil Kj1acc IpoCcTo JIeJIerupyeT OTBETCTBEHHOCTh JAPYTUM KilaccaMm, IO 3TOW NMpUYHHE
€r0 YacTO Ha3bIBAIOT KJIACCOM-MEHEIKEPOM.

B cucreme MoryT OBITH W Jpyrue YIpaBisiOlIME Kiacchl, OOIIMe AJIi HECKOJbKHUX
BapMaHTOB MHCIONb30BaHMsA. Hampumep, MokeT ObITh Kiacc SecurityManager (MeHemxep
0€30MacHOCTH), OTBEUAIOIIUNA 3a KOHTPOJIb COOBITHH, CBSI3aHHBIX ¢ Oe3omacHocThIO. Kitacc
TransactionManager (MeHeKep TpaH3aKIMH) 3aHUMAETCS KOOpPJMHALMEH  COOOIIEHHIH,
OTHOCSIIMXCS K TpaH3akKuMsM ¢ 0a3oi JaHHBIX. MoryTt ObITh M JApyrue MEHeIKEepbl IS
paboThl C JAPYrMMH 3JIeMEHTaMu (YHKIIMOHHPOBAHUS CUCTEMbI, TaKUMHU Kak pas3zelicHHe
pecypcoB, pacmpeneneHHas oOpaboTKa JaHHBIX WM 00paboTKa ONMIMOOK.

[ToMrMO yMOMSIHYTBIX BBIIIE CTEPEOTUIIOB MOXKHO CO37aBaTh U CBOM COOCTBEHHBIE.

ATpHOYTBI

ATpubyT — 3TO 3JeMeHT HMH(OpPMAIMM, CBS3aHHBIM C KiIaccoM. ATpUOYTBHl XpaHST
MHKAIICyJIMPOBAHHbIE TaHHBIE KJlacca.

Tak kak atpuOyThl cojepkarcsi BHYTPH Kjacca, OHM CKPBITBI OT APYTHX KiaccoB. B
CBSI3M C 3TUM MOJKET MOHAJO0UThCS yKa3aTh, KaKH€ KJIaCChl UMEIOT MPAaBO YUTAaTh U U3MEHATh
aTpuOyTHI. DTO CBOICTBO Ha3bIBACTCA BUIMMOCTBIO aTpuOyTa (attribute visibility).

VY arpubyTta MOXHO OINpPEAETUTbh YEThIPE BO3MOXKHBIX 3HAYEHHS 3TOTO IMapameTpa:

- Public (oOmmif, OTKpBITHIA). DTO 3HAYEHHE BHJIUMOCTH MPEAINOJIAraeT, 4To aTpulyT
OyZeT BUJIEH BCEMH OCTaJIbHBIMU Kilaccamu. JIro60i Kiacc MOKET MPOCMOTPETh WM U3MEHUTH
3HaueHue arpubyta. B coorBerctBum ¢ HoTammerd UML oOmemy arpubyTy mpeniiecTByeT
3HaK « 1 ».

- Private (3akpbIThlii, cekpeTHbI). COOTBETCTBYIOUIMM aTpUOYyT HE BHJCH HUKAKUM
OPYTUM KJIaccoM. 3aKpbIThli aTpuOyT o0O0O03HadaeTcss 3HAKOM « — » B COOTBETCTBUHU C
Hortanuen UML.

- Protected (3amumennsiif). Takoit aTpuOyT MOCTYNEH TOJBKO CaMOMY KJIAcCy MU €ro
noromkaM. Horarst UML i 3amuiieHHoro arpudyra — 3T0 3HaK « # ».

- Package or Implementation (maketHsriii). [Ipennonaraer, yTo qaHHBIN aTpUOYT ABISETCS
00IIKM, HO TOJIBKO B Ipefesiax ero makera. OToT THUI BUIUMOCTH HE 0003HAYaeTCs] HUKAKUM
CHELMATIbHBIM 3HAYKOM.

B  o0mem cnywyae, arpuOyThl peKOMEHAyeTCs  JeNarTh  3aKPbITBIMH WX
3alUIIEHHBIMH. DTO TIO3BOJISET JIydllle KOHTPOJIUPOBATH caM aTpuOyT U KOJI.

C moMOIIBIO 3aKPBITOCTH WJIM 3aIIMIICHHOCTH YJaeTcss H30eXaTh CUTyalllH, KOrja
3HaueHHe aTpudyTa U3MEHSAETCSs BCEMM KJlaccaMu CHUCTeMbl. Bwmecto 3TOro Jjoruka
u3MeHeHus: arpuOyta OyJneT 3akilo4eHa B TOM K€ Kjacce, YTo M caM JTOT aTpuOyT.
3aaBaeMble MapaMmeTpbl BUIUMOCTU TMOBJUSIOT HA TE€HEPUPYEMBIH KOJI.

Onepanun

Onepanuu peanu3yroT CBSI3aHHOE C KJjaccoM MnoBeAeHue. Omneparusi BKIIOYAET TPHU
YacTH — MMs, NapamMeTpbl U THUI BO3BPAIIa€MOr0 3HAUYCHHUS.

[TapameTpsl — 3TO apryMeHThl, I[OJlydaeMble omepanueil «Ha Bxoge». Tum
BO3BPAILlAa€MOI0 3HAYEHHS] OTHOCUTCS K pe3yJIbTaTy JEUCTBUS ONEpaltu.

Ha JuarpaMMe KJIIaCCOB MOYKHO IIOKa3bIBATh KaK HMCEHA onepaunﬁ, TaKk WU HMCHa
omepalii BMeCTe ¢ UX T@apaMeTpaMH U THUIIOM BO3BpaIlaeMoOro 3HadeHus. YTOObI
YMCEHBIINUTDh 3arpy’>XCHHOCTb JUarpaMMbl, IIO0JIC3HO ObIBaeT Ha HEKOTOPBIX M3 HUX IOKA3bIBATH
TOJIbKO UMEHA OTepallrid, a Ha APYTUX UX MOJHYIO CUTHATYPY.



B s3p1ke UML onepanuu UMErOT CIEAYIONIY0 HOTALHUIO:

NUms Omepanun (apryMeHT: THIT JAHHBIX apryMeHTa, apryMEHTZ2:THUI JaHHBIX
apryMeHTa2,...): TUIl BO3BPAIlaéMOro 3Ha4EHUs

Crenyer paccMOTPETh YEThIPE Pa3INYHbIX TUIIA OTEPALIAN:

- Onepauuu peaau3aluy;

- Onepauuu ynpaBjieHUs,

- Onepanuu foctyna;

- BermomorarenpsHble onepanuu.

Onepanuu peanuzanuu

Onepamuun  peanmmzanuu  (implementor operations) peanu3yloT HEKOTOpbIE OW3HEC-
¢ynkuuu. Takue omnepalMu MOXXKHO HaWTH, HCCIeqys JuarpaMMbl B3auMOJICHCTBUS.
JlmarpaMmbl  3TOTO THMAa (QOKYCHPYIOTCS Ha Om3Hec-QyHKIHAX, M KaXJ0oe COOOIICHHE
JMarpaMMbl, CKOpee BCEro, MO’KHO COOTHECTH € Olepalueil pearn3aui.

Kaxnmass omepammss peanu3anud  JODKHA  OBITH  JIETKO — TPOCJIEKHUBacMa  JI0
COOTBETCTBYIOILIIETO TpeOOBaHUs. DTO JOCTUTAETCS HA Pa3IMYHBIX 3Tamax MOACTUPOBAHUS.
Omeparusi BBIBOJAWTCS M3 COOOINICHHUS HA JUArpaMMe B3aWMOJCHCTBHUSA, COOOIIECHUS HCXOJST
U3 TOAPOOHOrO OMMCAaHUs MOTOKa COOBITHUH, KOTOPBIM CO3/aeTcs Ha OCHOBE BapHaHTa
UCIIOJIb30BaHUs, a MOCIEIHUM — Ha OCHOBE TpeOoBaHMI. BO3MOXKHOCTH MpPOCIEIUTH BCIO 3Ty
LEMOYKY I03BOJIIET TapaHTUPOBaTh, YTO KaxkJaoe TpeOoBaHHMEe OyJeT peaJr30BaHO B KOJE,
a Kaxaplii (parMeHT KoJa peajn3yeT Kakoe-TO TpeOOoBaHHE.

Onepanun ynpasJjieHust

Oneparuun  ynpaBieHus  (manager  operations) — YOpaBisSiOT — CO3JaHHEM |
YHUYTO)KEHHEM OOBEKTOB. B 3Ty Kareropuio mONajalT KOHCTPYKTOPHI U JAECTPYKTOPHI
KJIaCCOB.

Onepanum gocryna

ATpuOyTbl OOBIYHO OBIBAIOT 3aKPHITHIMU WM 3alllMIICHHBIMH. TeM He MeHee, Apyrue
KJIacChl MHOT/A JIOJDKHBI MMPOCMATpUBaTh MM M3MEHATh MX 3HA4YeHUs. J{JIs 9TOro CymecTByrOT
omepanuu jgoctyna (access operations). Takoil TOAX0a MdaeT BO3MOXKHOCTH 0O€30MacHO
MHKAICYJIUpOBaTh aTpuOyThl BHYTPU Kiacca, 3alIUTHB UX OT APYTHUX KIJIACCOB, HO BCE XK€
MO3BOJISIET OCYIIECTBUTh K HHUM KOHTposMpyemblii poctyn. Cosnmanume omepamuit Get m Set
(mostydeHust 1 U3MEHEHHUS 3HAUEHUS ) [T KaXI0Tr0 aTpudyTa Kiiacca siBIsSETCS CTaHIapTOM.

BcnomorarteabHbIe onepanuu

Bcenomorarensueimu - (helper operations) Ha3pIBaroTCS TakuWe OMNEpaluyd  Kjacca,
KOTOPBIC HGO6XO}1HMBI €My JId BBIIIOJIHCHUSA €T0 OTBeTCTBeHHOCTeI)’I, HO O KOTOPBIX ApYTrue
KJIaCChl HE JIOJDKHBI HUYErO 3HaTh. DTO 3aKPBITHIC U 3aLIUIICHHBIC ONEpaIK Kiacca.

YtoOb! HAEHTUDUIIUPOBATE ONEPALIH, BHIIIOJHUTE CIEAYIOLINE IeHCTBUS:

N3yunrte nuarpamMmbl TOCIEIOBATENBHOCTH M KOONEPATHBHBIE AUarpaMmsbl. bosbiias
4acTh COOOIIEHHMH Ha 3THUX JuarpamMmax sIBJIsSIeTCs omepauusiMu peanuzauuu. PedrexcuBHbie
coo01IeHusT OyAyT BCIIOMOTaTeIbHBIMU OTIEPAIUSMHU.

Paccmotpute  ympamisitomue — omepanud.  Moker  moTpeOoBaThCs  100aBUTH
KOHCTPYKTOPHI U IECTPYKTOPHI.

Paccmotpute omepauun gocryma. Jlng kaxkgoro arpulyTa Kiacca, ¢ KOTOPBIM
JIOJKHBI OyayT paboTaTh Opyrue Kiacchl, Haao co3aarh omeparuu Get u Set.



Casa3n

CBs3p TpenCcTaBisieT COOOW CEMAaHTHUYECKYH B3aMMOCBSI3b Mexay kimaccamu. OHa
JaeT KJIacCy BO3MOXKHOCTH Y3HaBaTh 00 aTpuOyTax, OMEpalusx W CBA3SX JPYroro Kiacca.
NubiMu  cmoBaMu, 49TOOBI OJWMH KJIACC MOT TOCTaTh COOOIEHHWE ApPyroMy Ha IuarpamMmme
MOCJIEIOBATEIbHOCTH WJIM KOOMNEPATHUBHOM JMarpamMme, MEXKIy HMMH JIOJDKHA CYIIECTBOBAaTh
CBS3b.

CyIlIecTBYIOT 4eThIpe THMA CBs3€d, KOTOpble MOTYT OBITh YCTaHOBIEHBI MEXIY
KJIaCCaMHM: aCCOILMAIINH, 3aBUCUMOCTH, arperarui 1 0000IIeHu s,

Acconuanuu
Acconmanus (association) — 3TO ceMaHTHYecKasi CBsI3b MEXIY KiaccaMmu. VX pucyroT Ha
JMarpaMme KJIacCOB B BUI€ OOBIKHOBEHHOM JIMHUH.

NewClass NewClass?2

Pucynox 2.10 - CBs3b accoruarnus

Accoumany  MOTyT  OBbITh  JByHalpaBJIEHHBIMH, Kak B  IpuMmepe, WIH
onHoHampasieHHbIMU. Ha s13pike UML nByHampaBieHHbIE acCOLMALIMM PUCYIOT B BUAE IIPOCTOM
JMHUU 0€3 CTPEJIOK MIIM CO CTpesIKaMu ¢ 00enx ee cTopoH. Ha ogHOHampaBieHHON accouuaiu
n300pakaroT TOJIBKO OJHY CTPEIIKY, IOKa3bIBAIOLIYIO €€ HAIIPaBIICHHE.

Hampasnenue accouuanuu MO>KHO OIPEEIINTD, n3y4ast JyarpamMmmsl
MOCJIEIOBATEIBHOCTH W KOOIIEpAaTUBHBIE JWarpamMMbl. Eciom  Bce cooOIIeHWs Ha HHUX
OTIIPABJISIFOTCSL TOJIBKO OJHHMM KJIACCOM M IPUHHUMAIOTCA TOJBKO APYTUM KJIacCOM, HO He
HAao0OpOT, MEXIYy 3TUMHU KJIacCaMH HMEET MECTO OJIHOHAmpaBjeHHas CBs3b. Ecim XoTs Obl
OJHO COOOILIEHHE OTHpaBiseTcss B OOpaTHYIO CTOPOHY, accouualus JO0JKHA OBITh
JBYHAIIPaBJICHHOM.

Accoumanuu  Moryr  ObITb  peduexcuBHbIMH.  PeduiekcuBHas — acconuanus
IIPEIOIaraeT, 4TO OJMH DK3EMIUIAp KJIacca B3aHMOACHUCTBYET C IPYTMMH JK3EMIULIPAMHU
ITOrO XK€ Kiacca.

3aBucuMocTH

Ces3u 3aBucuMoctu (dependency) Takke OTpa)karOT CBsI3b MEXKAY KJaccamu, HO OHU
BCEI/Ia OJHOHAIPABJIICHB W TIOKA3bIBAIOT, YTO OJHMH KJIACC 3aBUCHUT OT OIPEICICHHA,
CIeNaHHBIX B Jpyrom. Hampumep, kimacc A wucnoib3dyer meronbl kiacca B. Torma mpu
M3MEHEHUH Kiacca B He0O0X0IMMO MPOM3BECTH COOTBETCTBYIONINE H3MEHEHHSI B Kitacce A.

3aBUCHUMOCTh H300pa)kaeTcsi MYHKTHUPHOW IJIMHUEH, TPOBEICHHOW MEXAY IBYyMS
SJICMCHTAMHA )II/IanaMMI)I, U CUUTACTCA, YTO DJIECMCHT, HpHBfI3aHHBII>i K KOHHy CTpeJ'IKI/I, 3aBUCUT
OT 3JIEMEHTA, IPUBSI3aHHOTO K HaYally 3TOW CTPEIIKH.

NewClass NewClass?2

Pucynoxk 2.11 - CBs13b 3aBUCUMOCTh



[Ipu renepanuu Koaa JUIst 3TUX KJIACCOB K HUM HE OYIyT M0OaBISATHCS HOBBIE aTPUOYTHI.
Opnnako, OyayT co3maHbl cHenupUYecKne JUisi s3bIKa OIepaTopbl, HEOOXOAMMBIC IS
MO/JIEPKKHU CBSI3U.

Arperanumn

Arperanuu (aggregations) NpeACTaBISAIOT 000 Ooiee TeCHYH (GopMy acCOIHAIINU.
Arperanus — 3TO CBSI3b MEXJY IEJIBIM M €r0o YacTbio. Hampumep, y Bac MOXKET OBITH Kilacc
ABTOMOOMJIb, a Takke Kinaccel Jlpuratenb, [IOKpBIIKM M KiIacchl s JPYyTUX dYacTei
aBToMoOmnsaA. B pesynbprare 0o0BeKT Kiacca ABTOMOOWIL OyAeT cOCTOSATh U3 00BEKTa Kiacca
JlBurarenb, 4eTblpex OO0bEeKTOB IIOKphIlIeK W T. 1. Arperanuu BU3YaTU3UPyIOT B BHUJE
JUHAA C POMOWKOM Yy KJTacca, SBISIOMIETOCS IeITBIM:

Whole Part

Pucynok 2.12 - CBs3p arperaiust

B nomonuenne k mpoctoii arperarmu UML BBoguT Gojiee CHIIBHYIO Pa3HOBHIHOCTD
arperaliuy, HasplBaeMyro Kommosunuei. CorjlacHO KOMIIO3MLIMH, OOBEKT-4acTb MOXKET
IIPUHAJUIEKATh TOJBKO €IUHCTBEHHOMY LIEIOMY, M, KpPOME TOr0, Kak IpaBWIO, XU3HEHHBIN
LUK 4YacTell COBHAJaeT ¢ LUKJIOM IIEeJIOro: OHM XHUBYT M YMHUpAIOT BMecTe ¢ HUM. Jlro0Goe
yAaJI€HUE LIEJIOT0 PaCIpOCTPAHAETCS Ha €0 YacTH.

Takoe KkackaZHOE yHal€HUE HEPEIKO pacCMaTpUBACTCA KaK 4YacTb ONPEICIICHUS
arperanuy, OJHaKO OHO BCEI/la MOJAPa3yMEBAETCS B TOM Cilydae, KOrJa MHOKECTBEHHOCTb POJIH
coctaBisier 1..1; Hanpumep, eciau HeoOxonumo ynanuTh KimeHta, TO 3TO ynaneHue JOKHO
pacnpocTpaHuThCA U Ha 3akasbl (M, B CBOIO ouepes, Ha CTpoku 3akasza).

0O606menus (HacienoBanue)
O6o0061ieHne (HacaeI0BaHUE) - ATO OTHOIICHUE THIIA O0IIee-4aCTHOE MEXIY dJIEMEHTaMH

Mozenu. C momomibio 00001meHuii (generalization) MOKa3bIBAIOT CBSI3HM HACIEIOBAHUS MEXIY
JIBYMsI KJIACCaMH.

BufimoresHu nons30saTens
Hus

Anpec

Tenediow
PerwCTpaLmOHHLA HOMED
Permcpaus ()

Omagiaa penicTpaus (|

7

| ]
Hiratens HumaTens ¢ NSO BHKOCE

Mpey B wmatesm SnemerTY BPEMERHON NOMLI0BNA
MakCHMaREHOE BEMA NOMI0EHM
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T
]
Compysanx GiaGnucmes Crynesr

Onpen Graxynurer
Tenadox oTaena Jomalsni appec

Pucynok 2.13 - [Ipumep cBsi3u Hacie10BaHUE



bonbmuHCcTBO 00BEKTHO-OPUEHTHPOBAHHBIX A3BIKOB HEIOCPEICTBEHHO
MO//ICPKUBAIOT KOHLENINIO HaciieqoBaHusa. OHa MO3BOJIIET OJHOMY KJIACCY HAcleI0BaTh
BCce aTpuOyTHI, ONEpaluil U CBs3M Jpyroro. HacienoBaHue makeToB O3Ha4aeT, YTO B IMaKeTe-
HaCJIETHUKE BCE CYIIHOCTH MaKeTa-npeaKa OyayT BUIHBI 0] CBOUMHU COOCTBEHHBIMH MUMEHAMH
(T.e. TpocTpaHCTBa UMEH 00beAuHAIOTCS). HacienoBaHue mokasblBaeTCsl CIUIONIHOM JIMHUEH,
WIyIend OT Kiacca-moToMka K kiaccy-npenky (B repmunosioruu OOII - oT moTomMka K mpejxy,
OT CBhIHAa K OTIly, MJHM OT MoJKJacca K cymnepkiaccy). Co cTOpoHbl Ooyiee O0IIEro 3jaeMeHTa
pucyercst 60JIbI1I0H MOIBINA TPEYTOIbHHUK.

[Tomumo HacnemyeMmbIX, KaXKAbIil MOJKIACC HMMEET CBOUM COOCTBEHHbIE YHHMKAJIbHBIC
aTpuOyThI, ONIEpalluU U CBS3U.

MHOXKeCTBEHHOCTh

MHuoxecTBeHHOCTh (multiplicity) Mmoka3bIBaeT, CKOJBKO 3K3EeMIUISIPOB OJIHOTO Kiacca
B3aMMOJEHCTBYIOT C IOMOLIBIO O3TOM CBSA3M C OJHHUM DK3EMIUIIPOM JpPYyroro Kiacca B
JTAHHBI MOMEHT BPEMEHHU.

Hanpumep, npu pa3paboTKe CHCTEMBbl PETHUCTpAallMUd KypCOB B YHMBEPCUTETE MOXKHO
onpenenuTh kiaccel Course (kypc) u Student (cTtymeHT). Mexay HUMH YCTaHOBJIEHA CBS3b: Y
KypCOB MOTYT OBITh CTYACHTBI, a y CTYIACHTOB — KypcChl. Bompochkl, Ha KOTOpBIH JOJKEH
OTBETUThH MapaMeTp MHOKeCTBEHHOCTU: «CKOJBKO KypCOB CTYJEHT MOXET Ioceuarb B
NaHHbIA MOMEHT? CKOJIBKO CTYy/€HTOB MOJKET 3a pa3 MOCEIaTh OJUH Kypc?»

Tak Kak MHOXXECTBEHHOCTb JlaeT OTBET Ha 00a 3THU Bompoca, €€ HHIUKATOPbI
YCTaHABJIMBAIOTCS Ha OOOMX KOHLAX JIMHUU CBSI3U. B mpumepe perucrpanuu KypcoB MBI
pEelININ, YTO OJUH CTYJIEHT MOXET IOoceulaTbh OT HyJsI O YeThIpeX KypCcoB, a OJUH KypcC
MoryT ciaymarb oT 0 1o 20 cTyneHTOB.

B  s3pike UML  mnpunHsTel — ompeaeneHHblE  HOTAUMM  Ais  OOO3HaueHUs
MHO’KECTBEHHOCTH.

Tab6mumna 2.1 - O603HaYeHUS MHOXKECTBEHHOCTH CBs13eil B UML

MuoxecTBeHHOCTE uaueme
0.* Homb st Gomiie
1" Oman v Golbine
0.1 Houmb wim ojgun
1..1 (coxpamennas 3amnucnb: 1) Posiio oui

HNwmena cBszeid

CBsi31 MOXKHO YTOYHHUTH C TIOMOIIBbIO UMEH CBSI3€H UM POJIEBBIX UMeH. MMs cBs3H — 3TO
0OBIYHO TJIAroJI WM TJarojibHas (pasa, ommchIBaromas, 3a4eM OHa Hy)kHA. Hampumep, Mexmy
kiaccoM Person (uenoBek) u knaccom Company (KOMITaHHS) MOXKET CyIIECTBOBATh aCCOIMAIUSI.
MOoXHO 3aaTh B CBSI3U C OTHUM BOIIPOC, SIBISIETCS JIM OOBEKT Kiacca Person KiueHTOM
KOMIIaHUM, €€ COTPYIHUKOM WK BiaaenbiieM? UToObI ONMpeneiauTh 3TO, aCCOLHUAIUI0 MOXKHO
Ha3BaTh «employs» (HaHUMaeT):

—_—— Employs —
Company Person

Pucynok 2.14 - [Ipumep umeH csizeit



Poau

POJ'IGBBIC NMCHaA HpI/IMCHHIOT B CBA34X accolxalliu WJIN arperaunn BMCCTO MMCH IJId
ONMCaHMs TOTO, 3a4€M OTU CBS3M HYKHBI. Bo3Bpamiasce k npumepy ¢ kiaccamu Person u
Company, MOXXHO cKa3zaTh, 4TO Kjacc Person urpaer posb coTpyaHuka kinacca Company.
PoneBbie MMeHa — 3TO OOBIYHO HMMEHA CYIIECTBUTEIbHBIC WM OCHOBAHHBIE HA HHUX (pasbl,
X TIOKA3bIBAIOT HA JHArpaMMe pPSIIOM C KIAacCOM, WIPAOIIMM COOTBETCTBYIOUIYIO pOJIb.
Kak mpaBuio, mojp3yrOTCs WU POJIEBHIM HMEHEM, WM MMEHEM CBS3H, HO He 000MMHU cpasy.
Kak u nmena cBszelt, pojeBble UMEHA HE 0053aTeNbHbI, UX JAIOT, TOJBKO €CIIU IIeJb CBSI3U HE
oueBuaHa. [Ipumep poneit TpUBOAUTCA HUXKE:

+Employer +Employee

Company Person

Pucynoxk 2.15 - [Ipumep poseit cszei

ITaker. MexaHu3M NaKkeTroB
B KOHTekcTe nuarpamMm KjacCoB, MaKeT - 3TO BMECTHJIMIIE JJIsi HEKOTOPOTro Habopa
KJIACCOB M APYTHUX MaKeTOB. [1akeT ABISIETCA CaMOCTOSITENBHBIM ITPOCTPAHCTBOM HUMEH.

Package

Pucynok 2.16 - O6o3nauenue makera B8 UML

B UML Her kakux-iau00 OorpaHWYeHH Ha MpaBuja, MO KOTOPHIM pa3padOTUHKU MOTYT
WJIM JTOJKHBI TPYNIIMPOBATh KIacchl B MakeThl. Ho ecTh HEKOTOphIEe CTaHAApTHBIE CIy4yau, Koraa
Takasg TPYNIOUPOBKA yMECTHA, HANpuUMeEp, TECHO B3aMMOACHCTBYIOLIHE KIIACChl, WIH Oolee
o0mwii ciyyait - pa30MeHNe CUCTEMBI Ha TIOJCHCTEMEI.

[TakeTr u3HUECKU COAECPKUT CYIIHOCTH, OMPEICTICHHbIE B HEM (TOBOPSAT, YTO "CYIIHOCTH
MpUHAJJIeKaT Takery'). DTO O3HAYaeT, 4YTO ecld OyJIeT YHHUYTOXKEH IMakeTr, To OyayT
YHUUTOKEHO M BCE €r0 COJIEPKUMOE.

Cy1ecTByeT HeCKOJIbKO Hanbosee pacipoCTPaHEHHBIX MTOAXO0I0B K TPYITUPOBKE.

Bo-nepBbIX, MOKHO TPYNIUPOBATh HX IO CTEPEOTHUIly. B Takom ciydae moiydaercs
OJIMH TaKeT C KJIAacCaMHU-CYUIHOCTSIMM, OJUH C TpPaHUYHBIMU KJaccaMH, OJHWH C
YOpPaBISAIOIIUMHU KJaccaMd © T.A. OTOT MOAXOJ MOXET OBbITh IOJIe3eH C TOYKHU 3pEHUs
pa3MelIeHUss TOTOBOM CHUCTEMBI, IOCKOJIBKY BCE HAaXOJAIIUECS Ha KIMEHTCKMX MallWHaX
MOTPAaHUYHBIE KJIACCHI )K€ OKA3bIBAIOTCS B OJTHOM ITaKETe.

Jpyroii moaxon 3akirovaeTcs B OOBEAMHEHWW KIIACCOB MO UX (DYHKIMOHAIHLHOCTH.
Hampumep, B makere Security (6€30MacHOCTb) COJIEp)KaTCs BCE KIIACChl, OTBEUAIOIIUE 3a
0e30macHOCTh MPWIIOKEHUs. B TakoMm ciydae npyrue makeTsl MOTYT Has3biBaThbcs Employee
Maintenance (Pabota ¢ corpyanukamu), Reporting (IlonrotoBka ortderoB) u Error Handling
(O6paboTtka ommboK). IlpenMymiecTBO ASTOro TOAXOAA 3aKIOYACTCSI B BO3MOXKHOCTH
MOBTOPHOT'O UCIOJIb30BaHUS.

MexaHu3M MakeTOB NMPUMEHHUM K JIFOOBIM 3JIEMEHTaM MOJEINIH, a HE TOJIBKO K KJIaccaM.
Ecnu npns rpynmupoBKM  KJIACCOB  HE  HMCIONB30BaTh HEKOTOpPbIE H3BPUCTHKH, TO OHA
CTAaHOBUTCSI IPOU3BOJbHOW. OJHA M3 HUX, KOTOpas B OCHOBHOM Hcnonb3yercs B UML, — ato



3aBUCUMOCTb. 3aBUCHMOCTh MEXJy JBYMsI MaKeTaMU CYLIECTBYET B TOM cllydae, €clu
MEXIy JIOOBIMH JIBYMsI KJJacCaMH B MAKETax CYIIECTBYET JIF00as 3aBUCUMOCTb.

Takum o00paszom, quarpaMma MaKeTOB MPEACTaBIseT co00i AuarpamMmy, CoAepIKaIlyro
MaKeThl KJIACCOB W 3aBUCUMOCTH MeXay HUMH. CTporo TOBOps, MAaKEThl M 3aBUCUMOCTH
SBIIIOTCS DIEMEHTAMH JHUarpaMMbl KJIaccoB, TO €CTh JAMarpaMMa IakeToB — 93To ¢opma
JUarpaMMBbl KJIaCCOB.

Boundaries

Control

Pucynok 2.17 - [Ipumep anarpaMMbl akeTOB

3aBUCUMOCTb MEXAY IByMsI 3JIEMEHTAMU UMEET MECTO B TOM ClIydae, €CIM U3MEHEHUs B
OTIpENICIEHUH OJIHOTO D3JEMEHTa MOTYT TIOBJ€Yh 3a CO0OH M3MeHeHHs B Apyrom. Yto
KacaeTcs KJIaccoB, TO MPUUYUHBI IS 3aBUCUMOCTEH MOTYT OBITh CAMBIMH PAa3HBIMHU:

- OJIH KJIaCC MOCHUIAET COOOIIEHUE IPYTOMY;

- O/IMH KJIaCC BKJIFOYAET YacTh JAHHBIX JIPYroro Kjacca; OAMH KJIACcC UCIONb3yeT APyron
B Ka4eCTBE MapaMeTpa Olepaluu.

Ecnn xmacc Mensier cBoit mHTEpdeiic, To J1t06oe cooOlIeHHe, KOTOPOe OH IOCHUIAET,
MOJKET YTPATUTh CBOIO CHITY.

[TakeTbl He AalOT OTBETa Ha BOIPOC, KAKUM OOpPa3oM MOXXHO YMEHBIIUTH KOJHUYECTBO
3aBHCHUMOCTEH B Balllell CHCTEME, OJTHAKO OHM TIOMOTAIOT BBIACIHUTH ATH 3aBUCHUMOCTH, a IOCIIE
TOr0, KaK OHM BCE OKaXyTCsl Ha BHMJIY, OCTaeTcsi TOJbKO NOpadOTaTh HaJ CHU)KEHHEM HX
Kolm4ecTBa. JluarpaMMmbl TaKeTOB MOXXHO CUUTATh OCHOBHBIM CPEICTBOM YIIPABICHHSA
o0mell CTPYKTYpOH CHCTEMBI.

[TakeTsl SBIAIOTCA >KU3HEHHO HEOOXOIMMBIM CpPEACTBOM JUIS OOJBIIMX MPOEKTOB.
Hx cnenyer ucmosib30BaTh B TeX ClydyasX, KOIJa JuarpaMMa KJIaccoB, OXBaTbIBAarOIIas
BCIO CHCTEMY B II€JIOM M pa3MEIIeHHas Ha €IWHCTBEHHOM JHcTe Oymaru ¢opmara A4,
CTaHOBMTCSl HEUUTAEMOHM.

JAuarpaMmmsbl cOCTOSTHUI

JuarpaMMbl COCTOSIHMI OIpPEAENISIIOT BCE BO3MOYHBIE COCTOSIHUS, B KOTOPBIX MOXET
HaXOJUTbCSI KOHKPETHBIN 00BEKT, a TaKKe MPOLECC CMEHBI COCTOSIHUM 00BEKTa B pe3yibTare
HACTYIUICHUS] HEKOTOPBIX COOBITHH.

CymectByer MHOro (OpM JHarpaMM COCTOSIHMN, HE3HAYUTEIBHO OTINYAIOLIHXCS
JIpyr OT JApyra CEMaHTHUKOM.

Ha nuarpamMmMe umeroTcs 1Ba CHEIMAIbHBIX COCTOSIHMSI — HadaJIbHOE (Start) 1 KOHEYHOe
(stop). HauanpHOe cocTOsiHHME BBIAECNEHO UYEPHONM TOUKOH, OHO COOTBETCTBYET COCTOSIHHIO
00BEKTa, KOrJa OH TOJBKO 4YTO Obul co3faH. KoHeyHoe cocTostHHe 0003HadaeTcst 4epHOM
TOYKOH B O€JIOM KpYXKKE, OHO COOTBETCTBYET COCTOSHHIO OOBEKTa HEMOCPEICTBEHHO
nepex ero yHuuytoxkeHuem. Ha nuarpamMme cocTOsSHUE MOKET OBITH OJHO U TOJBKO OJIHO
HavyallbHOE CoOCTOsSHMEe. B TO ke Bpems, MOeT OBbITh CTOJBKO KOHEYHBIX COCTOSHUH,
CKOJIbKO BaM HYXHO, WJIM UX MOXeT He ObITh BooOmie. Kornma oOBeKT HaXoIuTCs B KaKOM-
TO KOHKPETHOM COCTOSIHUHM, MOTYT BBIIOJHATBCS paszauyHble mpouecchl. [Iporeccsl,



MPOUCXOJAIINE, KOTJa OOBEKT HAXOMUTCS B OMNPEICIIEHHOM COCTOSIHUM, Ha3bIBAIOTCS
nercTBUsAMH (actions).

C cocrosiHHEM MOXKHO CBSI3bIBaTh JaHHBIE MATH THIIOB: JAESITEIBHOCTh, BXOIHOE
JCHCTBHE, BBIXOJHOC JICHCTBUE, COOBITHE W WCTOPHUS COCTOSHUS.

JlesITeJIbHOCTD
HestenpHOCTBIO (activity) Ha3bpIBacTCS TOBEACHHUE, peaanu3yeMoe OOBEKTOM, MOKa OH
HAXOJUTCS B JIAHHOM COCTOSIHMH. JleATenhbHOCTh — JTO mpepbiBaeMoe moBenaeHue. OHO

MOXET BBIIOJTHATHCA JO CBOETO 3aBEpIICHUS, TOKa OOBEKT HAXOAUTCS B JIaHHOM
COCTOSIHMM, WJIM MOXET OBITh TPEepBaHO TMEPexXoJoM O0O0bEeKTa B JPYroe COCTOSHUE.
JlesiTenpHOCTh M300pakaloT BHYTPH CaMOTO COCTOSTHUS, € JIOJDKHO MPEANecTBOBaTh ClI0OBO do
(nenath) U ABOETOUME.

BxoaHoe aeiicTBHe

Bxonneim neiictBueM (entry action) Ha3bIBaeTCs TMOBEIEHHE, KOTOPOE BBHIMOIHSIETCS,
Korja OOBEKT MEPEXOAUT B JIAHHOE COCTOsiHHME. [laHHOE NelicTBHE OCYIIECTBIISICTCS HE TOCIE
TOT0, KaKk OOBEKT MepelIel B 3TO COCTOSIHUE, a, CKOpee, Kak 4acTh dTOro mnepexoaa. B ormmuune
OT JesATENHbHOCTH, BXOJHOE JCHCTBHE paccMaTpHBAETCs Kak HempepbiBaemoe. BxomHoe
JCHCTBHE Tak)Ke TOKA3bIBAIOT BHYTPH COCTOSIHHUS, €My IPENIIecTBYET CIOBO entry (BXOX) U
JIBOETOYME.

BrixoaHoe geiictBue

BrixonHoe naeiictBue (exit action) mogobHo BxomHOMy. OJHAKO, OHO OCYIIECTBIISCTCS
KaK COCTaBHAas YacTh IMpoIlecca BBIXOJAa M3 JAHHOTO cOCTOsiHHS. OHO SIBISETCS YacThIO
mporecca Takoro nepexoja. Kak u BXoqHoe, BEIXOIHOE JICHCTBUE SBIISCTCS HEITPEPhIBACMBIM.

BrixogHoe neiicTBue M300pakarOT BHYTPU COCTOSHUS, €My TMPEAIISCTBYET CIOBO exXit
(BBIXO[T) U IBOETOUHE.

[ToBenenne oObEKTa BO BpeMs JEATEIBHOCTH, MPU BXOJHBIX W BBIXOIHBIX JCUCTBUAX
MOXKET BKJIIOYATh OTIPaBKy COOBITHS Jpyromy oObekTy. B 3ToM ciywae omnucaHuio
JEeSITeNbHOCTH, BXOJJHOTO JEHCTBHSI MM BBIXOJHOTO ACHCTBHS MPEANIECTBYET 3HAK « ™ ».

CooTBeTCTBYIOMIAs CTPOKA HA TUArpaMMe BBITJISIAT Kak

Do: "enb.CobbiTE (APryMeHTHI)

3necp llenp — 310 00BEKT, momywaromuii coObiTHe, COOBITHE — ATO TOCHIIAEMOE
cooO1IeHue, a ApryMEHTHI SBJISIOTCS apaMeTpaMy MOChUTAEMOT0 COOOIIIEHUSI.

JleTenbHOCTh MOXKET TAK)KE BBIMIOIHATECS B PE3yJbTaTe IOJMYyYCHHUS OOBEKTOM
HEKOTOporo coObITHs. [Ipu TMOTyYeHHH HEKOTOPOTO COOBITHS BBITIONHSETCS ONpeaAeTeHHAs
JCSTEITLHOCTb.

[Tepexonom (Transition) Ha3bIBaeTCs MEpPEMEIIEHUE U3 OJHOTO COCTOSIHUS B JIPYTOE.
COBOKYITHOCTh TICPEXOJIOB JIHarPaMMbI TIOKa3bIBaCT, KaK OOBEKT MOXKET IepPeMemIaThCs
MEXIy CBOMMH COCTOSHHUSMU. Ha numarpamMme Bce mepexonbl U300pakaroT B BHUJE CTPEIKH,
HAYMHAOIIEHCS Ha MIEPBOHAYATIHFHOM COCTOSTHUY M 3aKaHYHBAFOIICHCS TTOCIIEYOIINM.

[Tepexoapt MOTYT OBITH peduieKCUBHBIMUA. OOBEKT MOXKET MEPEHTH B TO KE COCTOSIHHE, B
KOTOPOM OH B HACTOSIINH MOMEHT HaxoauTcs. PediiekcHBHBIC TepeXxopl N300paxaroT B BHIC
CTpEJKH, HAYNHAIOIICHCS U 3aBepIIaroIIelics Ha OJTHOM U TOM K€ COCTOSIHUU.

Y nmepexoma cCymecTByeT HECKONbKO crenudukanuii. OHU BKIIOYAIOT COOBITHA,
apryMEHTHI, OTPaXKIAIOIINe YCIIOBUS, JIEHCTBUS M IMOCHLIAEMbIE COOBITHS.

CoObITHSI

CoOpiTHE (event) — 3TO TO, YTO BBI3BIBAET MEPEXOA U3 OAHOTO COCTOSIHUS B JPYToO€.
CoOpITHE pa3MeNIaoT Ha JUarpaMMme BIOJb JIHHUH ITepexoa.

Ha nuarpamme st oToOpakeHUsSI COOBITHS MOXKHO HCIIOJIB30BAaTh KakK UMs OMEpallny,
Tak W OOBIYHYIO (pa3y.

BonpmmHCTBO TIEpeX010B HOKHBI HIMETh COOBITHS, TaK KaK IMEHHO OHH, MPEX]IE BCETO,
3aCTaBJISIOT MTEPEXO0JT OCYMIECTBUTRLCS. TeM He MeHee, ObIBAIOT U aBTOMATHYCCKUE TTEPEXO0JIbI, HE
uMmerore coobiTuit. [lpu 3ToM 00BEKT caM MepeMeniaeTcss U3 OJHOTO COCTOSHHS B JAPYroe co



CKOPOCTBIO, MO3BOJISIOIIEN OCYIIECTBUTHCA BXOIHBIM JIEUCTBUSAM, NEATEIBHOCTH U BBIXOAHBIM
JICUCTBUSM.

Orpaxkaaommue ycjJoBusi

Orpaxnatomue ycious (guard conditions) OmpeAensroOT, KOTaa IMepexo]l MOXKET, a
KOTJJa HE MOMKET OCYIIECTBUTHCA. B MPOTHBHOM cilydae mepexo]i He OCYIIEeCTBUTCS.

Orpaxnaromue ycloBus H300paKaroT Ha TUarpaMMe BJIOJIb JIMHHUH MEpeXxoia Mmocie
UMEHU COOBITHS, 3aKITI0Yas MX B KBaJIPATHBIE CKOOKH.

Orpaxgaromue ycIOBHs 3agaBaTh HeoOs3aTenbHO. (OIHAKO €ClM  CYIIeCTBYET
HECKOJIbKO aBTOMATHYECKUX IIEPEXOJI0OB M3 COCTOSHUS, HEOOXOIUMO OINpPENeIUTh I HUX
B3aMHO WCKJIIOYAIOIINE OTPAXKIAIOIINE YCIOBUS. ODTO IOMOXKET YHTATENI0 JharpamMMbl
MOHSITh, KAKOW MyTh Mepexoia OyeT aBTOMAaTHYECKH BHIOpPaH.

HeiictBue

JeiictBuem (action), Kak Yy»Xe TOBOPWJIOCH, SIBJISIETCS HEMpPEephIBaEMOE MOBEJICHMUE,
OCYIIECTBIISIONIEECs KaK YacTh Tepexo/ia. BXoMHbIe M BRIXOHBIC JCHCTBUS TIOKA3hIBAIOT BHYTPH
COCTOSIHUH, ITOCKOJIbKY OHHU ONPEAEISIOT, YTO MPOUCXOAUT, KOTAa OOBEKT BXOJIUT WM BBIXOJIUT
u3 Hero. boublnyro yacTh eiicTBHi, OJHAKO, W300pa)KaroT BIOJb JMHUAW IEPEX0oja, TaK Kak
OHU HE JIOJKHBI OCYILECTBIISATHCS TP BXOJIE MITH BBIXO/I€ U3 COCTOSHUSL.

JleiicTBue PUCYIOT BJIOJIb JIMHHUU IEPEX0Ja TOCIEe UMEHHU COOBITHS, €My MpPEIIIEeCTBYET
Kocast yepTa.

CoObiTHe WM JeicTBME MOTYT OBbITh IIOBEIEHMEM BHYTPU OOBEKTa, a MOTYT
NPEACTaBIATh Cco00i cooOmieHue, moceutaeMoe Jpyromy oOwekTy. Ecnu coObitne wnm
JCWCTBUE TOCBUTACTCS JAPYroMy OOBEKTY, IMepell HUM Ha JHarpamMme MOMENIAIOT 3HaK « ™ ».

CHATHE geHer
[oTpryaTensHeI Banaxc]

OTkpbIT MpesbiweHue kpeguTa \]
entry: BpemMeHHO 3aMOpO3HTE CUET
KnueHT TpebyeT Brnag geHer do: Mocnath yBeAOMNEHWE KNWEHTY

[nono#MTeNsHBIA .\:ehxit: PaamopoauTe cuert

3aKpbITe cveT /
- Ganauc)]

CoxpaHuTe aaTy
3aKPLITHA cUeTa

MNpoeepka BanaHca
[oTpMUaTENbHEIM Ganaxe
entry: Balgate B TeueHwe Bonee 30 gHer)]

KPEAWUTHYIO KapTy

®

Pucynok 2.18 - [Ipumep aquarpaMmMbl COCTOSTHUM

JunarpaMMbl  COCTOSIHMM HE HAAO CO3JaBaTh JUI  KaXJOro Kjacca, OHH
MIPUMEHSIOTCS TOJBKO B CJIOXKHBIX Ciydasx. Eciaum oOBEKT Kjacca MOXKET CYIIECTBOBAaTh B
HCCKOJIBKUX COCTOSHUAX W B KaXIOM HN3 HHUX BCIACT 06651 HO-paBHOMy, IJII HETrO MOXKET
MOTpeOOBaTLCS TaKas AuarpaMmma.

JuarpaMmbl pa3MeleHus

Huarpamma pasmenienus (deployment diagram) orpakaeT ¢u3MyYeCKHe B3aUMOCBSI3U
MEXy MPOTPAMMHBIMU M anmlapaTHBIMH KOMITIOHCHTaMHU CUCTeMbl. OHa SIBJISETCS XOPOIIUM
CPEACTBOM Ui TOTO, 4TOOBI TOKa3aTh MapIIPyThl MEpEeMEIIeHUs] OOBEKTOB U KOMIIOHEHTOB
B PacIpelesIeHHON CUCTEME.

Kaxnplii y3enm Ha JauarpaMMe pa3MelICHHs MPECTaBIseT COOOW HEKOTOPBIH THII
BBIUUCIIUTENIFHOTO  yCTPOHCTBA — B  OONBIIMHCTBE CJIy4aeB, YacTh ammaparypbl. OTa
ammaparypa MOXET OBITh TPOCTBIM YCTPOWCTBOM WM JaTYUKOM, a MOXET OBITh WU
MAHHDpEeHMOM.



I[I/Ial"paMMa pasMCIICHUSA IIOKa3bIBACT (I)I/ISI/I‘-IGCKOG PACIIOJIOKCHHUC CCTHU )51
MECTOHAXOXIACHUEC B HEeH PA3JIMYHBIX KOMIIOHCHTOB.

Banking Database
Server

Cracle Server
<<=

Regional
ATM Server

Printer

ATMServer.exe
<<Private Network>>
<<Private Network>>

125 First St. 459 Elm 5t.
ATM ATM

ATMClient.exe ATMClient.exe

Pucynok 2.19 - IIpumep auarpaMMsl pa3MelieHus

JuarpamMma pa3MelIeHHs HCIOJB3YETCS MEHEKEPOM IMPOEKTa, MOJIb30BaTENISIMH,
APXUTEKTOPOM CHUCTEMBI W OJKCIUTyaTallHOHHBIM MEPCOHAIIOM, YTOOBI TOHATH (hU3MUecKoe
pa3MelieHne CUCTEMbl M PacClOOXKeHHE €€ OT/ENbHBIX MOJACUCTEM.

JnarpaMMbl KOMIIOHEHTOB

JlnarpaMmbl KOMIIOHEHTOB TIOKa3bIBAIOT, KakK BBIMJISIAUT MOJAENh Ha (U3UYECKOM
ypoBHe. Ha HHX u300paxeHbl KOMIIOHEHTHI MPOTPAMMHOTO OOECTICUEHUS U CBSI3U MEXKIY
Humu. Ilpu 3TOM Ha Takoil AuarpamMme BBIIEISIOT [Ba TUIA KOMIIOHEHTOB: HCIOJIHSEMBIE
KOMITOHEHTHI U OMOTUOTEKH KOJa.

Kaxnprit kmacc mojenu (MM TOJCHUCTEMa) TpeoOpa3yeTcss B KOMIOHEHT HMCXOIHOTO
koma. llocnme co3manmst OHM cCpa3y JMdOOABIAIOTCS K JAMarpaMMe KOMIIOHEHTOB. Mexay
OTJENbHBIMU KOMIIOHEHTaMH H300pakaloT 3aBUCHUMOCTH, COOTBETCTBYIOIIHE 3aBHCHUMOCTSIM
Ha JTane KOMITUJISIIUN WU BBITTOJHEHUS MPOTPAMMBL.

ATM exe

5\ Cash Dispenser

Card Reader - - .
- "
L
A .“-,‘ ATM Screen li
r Y
Card Reader X |
|
CasH Dispenser
7
ATM Screef

Pucynok 2.20 -. I[Tpumep nuarpaMMbl KOMIIOHEHTOB

JlnarpamMMbl KOMITOHEHTOB TIPUMEHSIOTCS TEMH YYaCTHHUKAMHU MPOEKTa, KTO OTBEUAET 3a
KOMITUJTAIIUIO CUCTEMBI. I/IB HEC BUIHO, B KAKOM HOpSII[Ke Haa0 KOMHI/IJII/IpOBaTB KOMITIOHCHTHI,
a TaKkkKe KakKhe UCIOJHIAEMbIe KOMIIOHEHTHI OyayT co3maHbl cuctemoi. Ha Takoi



AuarpaMme II0Ka3aHO COOTBCTCTBUC KIIACCOB PCAJIM30BAHHBIM KOMIIOHCHTAM. Omna HYXXHa
TaM, I'I€ HAYMHACTCA reHEpalnusa Koaa.

O0bequHeHHe THATPAMM KOMIIOHEHTOB M Pa3BepPThIBAHUSA

B HekoTOphIX ciydasx JOMyCKaeTcs pasMelaTh JauarpaMmy KOMIIOHEHTOB Ha
auarpamMMe pa3BepThIBAHHA. JTO MO3BOJSET MOKAa3aTh KaKUE KOMIIOHEHTHI BBINIOJIHAIOTCA U Ha
KaKHUX y3jax.

TEXHOJIOI'UA YIIPABJIEHUSA UIBMEHEHUAMMU B IIPOEKTUPOBAHUU
NHP®OPMALIMOHHbBIX CUCTEM

[Ipo6nembl ympaBiieHUs] TPOTPaMMHBIMU MPOEKTaMU BIIEPBBIE MPOSIBUIUCH B 60-X -
Hayane 70-x TromoB, KOrJa MPOBAMWINCH MHOTHE OOJIbIIME TMPOEKTHl IO pa3paboTke
IPOTPaMMHBIX TPOAYKTOB. bbutn 3adukcupoBanbl 3aaepxku B co3manuu I10, oHO ObLIO
HEHA/IeKHBIM, 3aTpaThl Ha pa3pabOTKy B HECKOJIBKO pa3 MPEBOCXOAWIN IEpBOHAYalIbHbIE
OLICHKM, CO3/IaHHbIE IPOIPaMMHBIE CHUCTEMBI 4YacTO HMEIM HU3KHE  IIOKa3aTelu
MPOU3BOIUTENBHOCTH. [IpUuMHBI MPOBaJIOB KOPEHWJINCh B TeX IMOAX0JaX, KOTOphIE
UCTIOJIb30BAJIMCh B YIIPaBJICHUM NMpoeKkTamMu. [IpumensiemMas MeTouKka ObUla OCHOBAaHA Ha OIBITE
VIpaBJICHUS TEXHUYECKHUMHU TIPOEKTaMH M OKa3ajiach Hed(ppekTuBHOW Tpu pa3paboTke
MIPOTPaMMHOT0 0OecreueHus..

Baxxno mnonHumaTh pasHHIly Mexay npodeccuoHanbHOM paszpabotkoit I10 wu
JTOOUTENICKUM  MporpammupoBaHueM.  HeoOXomuMmocTh — ympaBiieHHsT — IpOTrpaMMHBIMU
MIPOEKTaMu BBITEKaeT U3 Toro ¢akra, YyTo mpoiecc coznanus npodeccuonanpuoro 1O Bcerna
ABISICTCA CyOBEKTOM OIOPKETHOM MOJIMTHKH OpraHU3alliy, I7I€ OHO pa3pabaThiBaeTcs, U UMEET
BpeMeHHbIE orpaHuueHus. Pabora pykoBoAHUTENS MPOrPaMMHOTO MPOEKTa MO OONBIIOMY CYETY
3aKIII0YAaeTCsl B TOM, YTOOBI TapaHTHUPOBATh BBIOJHEHHE 3TUX OIO/DKETHBIX M BPEMEHHBIX
OTPaHUYCHHH C y4eTOM OM3HEC-TIeNIe OpraHu3aIlii OTHOCUTEIRHO pa3padaTeiBaemoro [10.

PykoBoguTenu  MpOEKTOB MPHU3BaHBl  CIUIAHUPOBATh  BCE  JTalbl  pa3pabOTKU
MPOrpaMMHOr0 mpojaykra. OHU TaKKe TOJKHBI KOHTPOJUPOBATH XOJ BBINOJHEHHS paboT U
coOmoeHns Bcex TpeOyeMbIX cTaHaapToB. [IOCTOSHHBIM KOHTpPOJIb 32 XOJOM BBIMOJHEHUS
paboT HeoOXoAMM JUIsl TOro, 4ToObl mpolecc pa3pabOTKHM HE BBIXOAWI 3a BPEMEHHBIE U
OI0JKETHBIE OTpaHUYEHUsS. XOpolllee YNpaBJIeHHWE HE TapaHTHPYET YCHEIIHOIO 3aBEpILEHHS
MPOEKTa, HO IUJIOXO€ YIpaBJIEHHWE O0053aTeNbHO MPHUBEAET K €ro MnpoBaly. OTO MOXKET
BBIPA3UTbCA B 3aJ€p)KKE CPOKOB caauu rorosoro 110, B mpeBBIIEHMM CMETHOW CTOMMOCTH
poekTa u B HecooTBeTcTBUU rotoBoro [10 cnenudukanum TpedoBaHUiA.

IIponiece pazpabotrku I[1O cymiecTBEHHO OTJIMYAETCsl OT MPOIECCOB peaTu3aluu
TEXHUYECKHUX TPOEKTOB, YTO TOPOXKAAET OMNpeAeNCHHbIE CIO0XHOCTH B  YIPaBICHUU
IIPOrPaMMHBIMH ITPOEKTAMH:

1. I[TporpaMMHBIi IpoAyKT HematepuayieH. [IporpamMmHoe obecriedeHre HeMaTepuaibHo,
€ro HeJb3s YBUAETh WIN NOTpOorarb. PyKoBOIUTENb IPOrpaMMHOIO MIPOEKTa HE BUJUT MPOLECC
"pocta" paspabateiBacmoro I10. OH MOXeT monaratbCs TOJBKO Ha JIOKYMEHTAIUI0, KOTOpas
¢bukcupyer nporecc pa3pabOTKH MPOrpaMMHOI0O MPOIYKTA.

2. He cymectByet ctaHnmapTHBIX mporieccoB pa3padotku [10. Ha cerogusmauii 1eHbs HE
CYILIECTBYET UYETKOH 3aBHCHUMOCTH MeXAay mnpoueccom co3fanus I1O u tumom cozpaBaeMoro
MIPOrpaMMHOTO TpoAyKTa. J[pyrue TeXHWYECKHE AMCHUUIUIMHBI UMEIOT JJIUTENbHYIO0 HUCTOPHIO,
nporecchl pa3palOTKM TEXHUYECKHX H3JeIMH MHOTOKPAaTHO ONpPOOOBAaHBI M TMPOBEPEHBHI.
[Ipoueccrl co3panus OOJBIIMHCTBA TEXHUYECKUX CHUCTEM XOpOIIO M3y4eHbl. M3yueHuem xe
npoueccos cozganus 110 crnenmanucTel 3aHUMArOTCS TONBKO nociieqHee BpeMs. 1loaTomy noka
HeNlb3s TOYHO MpeJicKa3aTh, HA KakoM fTare mporecca pa3zpaboTku 10 MoOryT BO3HUKHYTH
po0JIeMBbl, YTPOXKAIOIIUE BCEMY ITPOrPaMMHOMY IPOEKTY.

3. bosbie mporpaMMHBIE MPOEKTHI - 3TO YacTo '"OAHOpa30Bble" MpOeKThl. bosbiime
IIPOrpaMMHBIE TIPOEKTHI, KaK MPABUIIO, 3HAUUTEIIBHO OTJIMYAIOTCS OT IPOEKTOB, PEATN30BaHHBIX
panee. IlosToMy, 4TOOBI yMEHBIIUTH HEONPECICHHOCTh B IJIAHUPOBAHUHM IPOEKTA,



PYKOBOJIUTENN IPOEKTOB JOJDKHBI 007agaTh OueHb OOJBIIMM INpakTHUYECKuM ombiToM. Ho
MOCTOSTHHBIE TEXHOJIOTUYECKHUE M3MEHEHHS] B KOMITBIOTEPHOW TE€XHHKE U KOMMYHHUKAIIMOHHOM
000pYIOBaHUM O0ECLIEHUBAIOT MPEIbIIYIINIA ONBIT. 3HAHUS W HABBIKM, HAKOIJICHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCS B HOBOM IIPOEKTE.

[lepeuncnennble OTINYMS MOTYT IIPUBECTH K TOMY, UYTO pPeajn3allus MPOEKTa BBIMAET U3
BPEMEHHOTO TIpaduKka WM TPEBBICUT OOJKETHbIE accUrHOBaHMA. [IporpaMMHbIe cuCTEMBI
3a4acTyl0 OKa3blBAalOTCS HOBHHKAaMU KakK B "MJI€OJOTMYECKOM', TaK M B TEXHUYECKOM IIJIaHE.
[ToaTomy, mpenBuas BO3MOXKHBIE MPOOJEMBI B pealn3alli MPOTPaMMHOIO IMPOEKTa, CIETyeT
BCEr/la IMOMHHUTb, YTO MHOTMM M3 HHUX CBOMCTBEHHO BBIXOJWTH 3a PAMKH BPEMEHHBIX H
OIOPKETHBIX OTPaHUYECHHH.

IIponecc ynpapjieHnsi pa3padoTKoOil NPOrpaMMHOI0 o0ecredeHnst

HeBo3MO)XHO omucaTh U CTaHAAPTU3UPOBATH BCE PAaOOTHI, BHIMIOJHSAEMBIE B MPOEKTE IO
coznanuio [10. Ot paboThl BecbMa CYIIECTBEHHO 3aBUCST OT OPraHU3AINM, TJI€ BBITOIHICTCS
paszpabotka I[1O, m oT THUma cozgaBaeMoro mporpammHoro mnponaykra. Ho Bcerma MokHO
BBIIETIUTH CIEAYIOLIUE:

- Hanmcanue npennoxenuii no cozpanuto [10.

- [InanupoBanue u coctaBiieHue rpagpuka padot no cozganuto [10.

- OnieHuBaHuEe CTOMMOCTH MPOEKTA.

- [lon6op nepconana.

- Kontpons 3a X010M BbINOIHEHUS padoT.

- Hanncanue ot4eToB M NpeCTaBICHUH.

[lepBast ctaaus mMpPOrpaMMHOTO MPOEKTa MOXKET COCTOSATh U3 HAIMMCAHUS IMPEaoKeHU
10 pealn3alyy 3Toro npoekra. Ilpeaioxkenns T0KHBI COEPKaTh OMMCAHNUE LIETIEH POEKTOB U
croco0oB ux AocTmkeHus. OHM Takke OOBIYHO BKIIIOYAIOT B ce0sl OLIEHKH (DMHAHCOBBIX U Bpe-
MEHHBIX 3aTpaT Ha BBINOJHEHHE MpoekTa. [Ipm HeoOXOAMMOCTH 37eChb MOTYT HMPHUBOAUTHCS
00OCHOBaHUs AJISl Mepefadu MPOeKTa Ha BBIMOJIHEHHWE CTOPOHHEH OpraHu3alliyd WIM KOMaHJe
pa3paboTUYHKOB.

Hanucanue mnpenioxkeHHil — O4YeHb OTBETCTBEHHAas paboTa, TaK KakK Il MHOTUX
OpraHuszaiuii BOIpPOC O TOM, OyIeT JIM MPOEKT BBIMOJHATHCS CaMON OpraHu3anuei HiIu
pa3pabaTheIBaThCSi TIO KOHTPAKTy CTOPOHHEH KOMIAHUEH, SBJSETCS KpuUTHYecKuM. He
CYIIECTBYET KaKUX-THOO pEeKOMEHIAUH MO HANMCAHUIO MPEATIOKEHUNH, MHOTOE 3/1€Ch 3aBUCHUT
OT OTIBIT.

Ha srane nnanupoBaHus MpoOeKTa ONPENENAIOTCS MPOLECCH], ATANbl U IOJyYEHHBIE Ha
KaXKJIOM M3 HUX Pe3yJbTaThl, KOTOPbIE JOJIKHBI IPUBECTH K BBIMOJIHEHUIO MpoekTa. Peannzanus
9TOro IUIaHa NPHUBENET K JOCTIKEHHUIO Iiened mpoekra. OmpeneneHue CTOMMOCTH IPOEKTa
HaIpsIMyIO0 CBSI3aHO C €ro IJIaHMPOBaHHEM, MOCKOJIBbKY 37IeCh OILIEHHBAIOTCS PECYpChI, Tpe-
Oyroruecs 17 BHIIOJIHEHUS TUIaHA.

KoHTponb 3a X0A0M BBINONHEHUS pabOT (MOHUTOPUHI MPOEKTa) — 3TO HEMpPEPBHIBHBIN
IIPOLIECC, NMPOJIOJDKAIOIIMICS B TEYEHHE BCErO CpPOKa peaau3aluu npoekra. PykoBoaurens 10i1-
KEH TOCTOSIHHO OTCJICKMBATh XOJI peall3allud MpPOEeKTa W CpaBHUBATH (pakTHUECKHE W TUIa-
HOBBIE TIOKA3aTeNIM BBINOJIHEHUS pabOT ¢ UX CTOMMOCTHIO. XOTS MHOTHE OPraHM3alllud UMEIOT
MEXaHU3Mbl (POPMATBHOIO MOHUTOPUHTA PA0OT, OMBITHBIN PYKOBOJUTENb MOXKET COCTaBUTD SIC-
HYIO KapTUHY O CTaJUH PAa3BUTUHU MPOEKTa MPOCTO MyTeM HepOopMaJbHOro OOIICHUs ¢ paspa-
O0TYMKaAMH.

HedopmanbHblif MOHUTOPUHT YacTO NMOMOTaeT 0OHAPYKUTh MOTEHIHAIbHBIE TPOOIEMBI,
KOTOpBIE B SIBHOM BHJE MOTYT OOHapyXHUTbcs mo3aHee. Hampumep, exxeqHeBHOE 0OCYKICHHE
XO/ia BBITOJIHEHHUS PabOT MOXKET BBISIBUTH OT/EIbHbIE HETOPAOOTKU B CO31aBaEMOM IPOTPaMM-
HOM TIpoAyKTe. BMEcTO 0XuaaHusg OTYETOB, B KOTOPBIX OyneT oTpaxeH (akT "mpoOykcoBku"
rpapuka paboT, MOXHO OOCYIUTh CO CHEHUAINCTAMHM HaMeyaroIluecs MPOrpaMMHCTCKHE
po0OJIeMbl U HE AOMYCTUTh CpbIBa Ipaduka padoT.

B Tedyenue peanuzanuuM MpoeKTa OOBIYHO MPOMCXOJUT HECKOJIBKO (HhOpMalIbHBIX
KOHTPOJIBHBIX MTPOBEPOK XOJa BBIMOJHEHUS padoT no cozaanuio [10. Takue nmpoBepky JOIKHBI



naTh OOIIyI0 KapTUHY XOJa peaqu3ald IpOoeKTa B IIeJIOM M I0Ka3aTh, HACKOJIBKO YiKe
paszpaboranHas 9acth [10 cOOTBETCTBYET IEIsIM TIPOEKTA.

Bpewmst BoIOIHEHUS OOJIBIIMX MPOTPAMMHBIX TPOSKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B TeueHne 3TOro BpeMeHu e 1 HAMEPEHHs OPraHU3all, 3aKa3aBIIe MPOrpaMMHBIN MTPOEKT,
MOTYT CYIIECTBEHHO H3MEHUTHCS. MOXKET OKazaThCsl, YTO pa3pabaThbIBaeMbIil MPOrpaMMHBIN
MPOJYKT CTall yXe HEHYXKHbIM JIMOO HCXOAHble TpeOoBaHHMs K co3znaBaemomy I1O mpocto
ycTapeiad M HX HEOOXOJMMO KapIWHAIBbHO MeEHSATh. B Takoil curyauuum pyKOBOJCTBO
OpraHu3aluu-pazpaboTuynKa MOXKET MPUHATH pelleHue o mpekpaeHuu pazpadorku [10 unu 06
U3MEHEHUU MpPOeKTa B IIEJIOM C TeM, YTOObI y4YecTh W3MEHHBINMECS IIeMTH M HaMEpeHUs
OpraHM3alMH-3aKa34yHKa.

PykoBoauTenu mpoekToB OOBIYHO O0s3aHBI CaMU MOJOMpPATh UCIIOJHUTENEH ISl CBOMX
MpoeKkToB. B wuaeanbHOM ciydae npodeccHOHaNbHBI YPOBEHb HCHOJHUTENEH MOJKEH COo-
OTBETCTBOBaTh TOW paboTe, KOTOPYIO OHM OYIyT BBINOJHATH B XOJE pealu3allM IPOCKTa.
OpHako BO MHOTHX CIIy4asiX PYKOBOIHMTENTH JOJDKHBI MOJIAraThCs Ha KOMaHAy pa3pabOTUHKOB,
KOTOpas Jjajeka oOT wuneanbHo. Takas cuTyanuss MoOXeT OBITh BBI3BaHA CIEAYIOIIUMHU
MIpUYMHAMMU:

1. Bro/pkeT mpoekTa He MO3BOJSIET MPUBJIEYb BHICOKOKBATHM(PHUIIMPOBAHHBIN MepcoHall. B
TaKOM CJIy4ae 3a MEHBIIYIO IJIaTy IPUBJIEKAIOTCS MeHee KBaU(UIIUPOBAHHBIE CIICIIUAINCTHI.

2. bpIBalOT CHUTyallMM, KOTJIa HEBO3MOXKHO HAWTH CHEIHMAIMCTOB HEOOXOAMMOM
KBaIM(UKAIIMM Kak B caMOMl oOpraHusanuu-paspaboTyuke, Tak W BHe ee. Hampumep, B
OpraHu3zaiyy "my4iye Jo 1" MOTYT ObITh YK€ 3aHSThI B JPYTUX MPOEKTAaX.

3. Opranu3zanusi Xo4eT MOBBICUTHh MPOQPECCHOHANBHBIN ypOBEHb CBOMX PaOOTHHKOB. B
9TOM CJIy4ya€ OHAa MOKET IpPHBJIEYb K YYAaCTHIO B IIPOEKTE HEONBITHBIX WJIM HEJOCTATOYHO
KBaJIM(ULIMPOBAHHBIX paOOTHUKOB, YTOOBI OHU MPHOOPETH HEOOXOAUMBIN OMBIT U MO YUYHINUCH Y
6oJiee OBITHBIX CIIEIUATICTOB.

Takum o0Opa3om, MOYTH BcerAa Moa0O0p CHELHMAIUCTOB i BBITOJIHEHHS MIPOEKTa UMEET
OIpe/ie/IeHHbIE OrpaHUYeHHs U He sIBiIseTcsl cBOOOAHBIM. Bmecte ¢ TeM Heo0X0auMO, 4TOOBI
XOT. OBl HECKOJIBKO WJIEHOB TIpyHmbl pa3palOTYMKOB HMENIH KBaJIU(PUKALIUIO U OIBbIT,
JOCTaTOYHBIE JJIs1 pa0OThI Ha/l JAHHBIM MTPOEKTOM. B IPOTHBHOM cilydae HEBO3MOXKHO M30eXaThb
omu60k B pazpadotke I10.

PykoBoauTens mpoekta 0ObIYHO 00sI3aH MMOCHUIATh OTYETHI O XOJIE€ €r0 BBIMOJIHEHUS Kak
3aKa34ylKy, TaK M MOAPATHBIM OpraHu3alusaM. OTO JOJDKHBI OBITh KpaTKUE JIOKYMEHTHI,
OCHOBaHHBIEC Ha MH(pOpPMAIINHU, U3BJIEKAEMON 13 MOJPOOHBIX' OTUYETOB O MpoekTe. B 3THX oTdyerax
JNOJbKHAa OBbITh Ta HHQOpMAIMs, KOTOpas IO3BOJSET YETKO OLEHUTh CTENEeHb T'OTOBHOCTH
CO3/1aBa€MOTI'0 IIPOrPaMMHOTO MPOIYKTa.

B pamkax kypca «CucteMHas WH)XEHEPHs» BbIIEICHBI CIEAYIONIME POJIK B TPYIIE IO
paszpabotke I10:

- PykoBoauTtens — ob1iee pyKOBOJICTBO MTPOEKTOM, HallMCaHUE JOKYMEHTAIlMH, OOILeHIE
¢ 3akazunkoMm I10;

- CUCTeMHBIN aHAMUTHUK — pa3paboTka TpeOOBaHUN (COCTaBICHHE TEXHHUYECKOTO
3aJlaHusl, POEKTA MIPOTrPaMMHOT0 00eCTIeUeH S );

- TecTep — cocTaBieHue MjaaHa TeCTUpOBaHUS M aTTectauuu rorosoro 110 (nmpoaykra),
COCTaBJICHHE CLIEHApHUs TECTUPOBaHMA, OA30BbIM MpUMEp, MPOBEICHUE MEPONPUATUN MO IUIaHy
TECTUPOBAHUS;

- Pa3paboTunk — MoJenupoBaHHE KOMIIOHEHT  IPOrPAaMMHOIO  oOecredeHus,
KOJMpPOBaHHE.

IInannpoBaHue npoekTa pa3padoTKH NPOrPaMMHOIO o0ecneYeHnst

O¢ddexTuBHOE ympaBieHHE NPOrPAaMMHBIM TMPOEKTOM HAMNpPSMYIO 3aBUCUT  OT
NPaBUIBHOTO IUTAHUPOBaHHUA pPAa0bOT, HEOOXOAMMBIX JUIl €ro BBINONHEHHA. [lmaH momoraer
PYKOBOJUTENIO NPEABUICTh MPOOJIEMbI, KOTOPhIE MOTYT BO3HUKHYTh Ha KaKHUX-JIMOO 3Tamax
coznanus [10, u pa3paboTaTh MPEBEHTUBHBIC MEPHI I UX NPEAYNPEKIACHUS HIU pEIICHUS.
[Tnan, pa3paboTaHHBI Ha HadaJlbHOM JTale IPOEKTa, PpACCMaTPUBAETCSI BCEMH €ro



YYaCTHUKaMHU KaK PYKOBOJSIIMH JOKYMEHT, BBIIIOJHEHHE KOTOPOrO JOJDKHO NPUBECTH K
YCHEIIHOMY 3aBEpIIECHUI0 MPOEKTa. OTOT MEpPBOHAYAIbHBIA IJIaH JOJDKEH MaKCHMAalbHO
MOPOOHO OMMCHIBATh BCE 3TAIBI PEANM3ALUHU POEKTA.

[Tpouecc miaHMpoBaHMSI HAYMHAETCS, UCXOJS U3 OMUCAHUS CHUCTEMBI, C OINpPEAETICHUS
MIPOCKTHBIX OrpaHUYEHHH (BpPEMEHHbIC OrpaHUYEHUs, BO3MOXHOCTH HAJMYHOTO IEpCOHAIa,
OIO/PKETHBIE OTPaHUYEHHUS U T.JA.). DTU OTpaHUUYEHUS JOJDKHBI ONPEAENATHCS MapajleNIbHO C
OLICHMBAHUEM MPOEKTHHIX IMapaMeTpOB, TAKUX KaK CTPYKTypa M pa3Mep IpOeKTa, a TaKkKe
pacrmpeneneHieM (QPYHKIIUN Cpelyd WCIIOTHHUTENICH. 3aTeM OMPEeNeSSIFOTCS dTanbl pa3paboTKu U
TO, KaKMe pe3yJbTaThl JIOKYMEHTALUs, IPOTOTHUIIBI, MOJICUCTEMBl WM BEPCHH MPOrPaMMHOI0
MPOJYKTa) JOJDKHBI OBITh MOJY4YeHbl MO OKOHYAHMM JTHX JdTanoB. Jlamee HaumHaercs
LUKJINYecKast 4acTh MiaHupoBanus. CHavasna pa3pabareiBaeTcsi rpaduk padoOT MO BHITOIHEHUIO
MIPOEKTa WJIH JAaeTCsl pa3pellieHue Ha MPOJA0KEHNE UCIIOIB30BaHuUs paHee CO3/ITaHHOTO rpaduka.
ITocae 3TOro mMpoBOAMUTCS KOHTPOJIb BBIOJHEHUS padOT U OTMEYAIOTCS PACXOXKACHUS MEXKIY
peaIbHBIM U IJIAaHOBBIM X0J/10M padoT.

Hanee, mo Mepe NOCTYIUIGHHUS HOBOM HH(pOpMAalMU O XOJE BBIMOJHEHHUS IPOEKTa,
BO3MOXXEH MEPECMOTP MEPBOHAYAIBHBIX OLEHOK MapaMeTpoB MPOEKTa. JTO, B CBOIO OYepeib,
MOXET TpHUBECTH K H3MEHeHHI0 rpaduxa pabor. Ecim B pesynabrare 3TUX H3MEHEHHH
HapyIIalOTCsl CPOKHM 3aBEPIICHUS MPOEKTa, JOJDKHBI OBITh MEPECMOTPEHBI (M COIJIACOBAHBI C
3aka3unkoM [10) npoekTHbIe OrpaHUYEHUS.

KoneuHo, GONBIIMHCTBO PYKOBOJAWTENEH MPOEKTOB HE AyMalOT, YTO peaju3alusi HX
IIPOEKTOB MPOWUJET IIajako, 6e3 BCakux mpobiemM. XKenarenbHo onucaTh BO3MOXKHbBIE TPOOIEMbI
ele /10 TOro, Kak OHHM MpOSIBAT ce0s B X0/1€ BBIMIOJIHEHUS MpoekTa. [loaTomy sydiie cocTaBisiTh
"meccumuctuyeckue" rpadpuku pabor, yem "ontumuctuuyeckue". Ho, KOHEUHO, HEBO3MOXKHO
MOCTPOUTH IIJIaH, YYUTHIBAIOIIMN BCE, B TOM 4YHCIIE ClydyaliHble, MPOOJEMBbI U 3aJI€PKKH
BBITIOJIHEHHSI MPOEKTa, MO3TOMY M BO3HHMKAET HEOOXOIUMOCTh IMEPHOAUYECKOro IepecMoTpa
MPOEKTHBIX OTPAaHUYEHUN U 3TANlOB CO3JIaHUS IPOTPAMMHOTO MPOIYKTAa.

[Inan mpoekTa NOJDKEH YETKO IOKa3aTh PECypChbl, HEOOXOIUMBIE Ui pealn3aliuu
MpOEeKTa, pasjieieHre paboT Ha STambl U BPEMEHHOM TrpauK BBHINOJIHEHHS STUX ATanoB. B
HEKOTOPBIX OpraHu3alMAX IJIaH MPOEKTa COCTABISIETCS KaK €IWHBIA JOKYMEHT, COJep Kaliui
BCE BHJIbl IUIAHOB, OMMCAHHBIX BbIIIE. B Ipyrux ciayyasx IUIaH NMPOEKTA OINHKCHIBACT TOJIBKO
TexHoJoruueckuit npouecc coznanus [10. B Takom miane o0s13aTeIbHO NPUCYTCTBYIOT CCHIIIKU
Ha TUIaHbl IPYTUX BUOB, HO OHU pa3pabaThIBAlOTCS OTEIBHO OT IUIaHA MTPOEKTA.

Jletanu3anusi IUIaHOB MPOEKTOB OYEHb PA3HUTCS B 3aBUCHUMOCTH OT TUNa pa3palaTbl-
BaeMOT0 NMPOTrPaMMHOI0 MPOAYKTa M OpraHuzanuu-pazpadorurka. Ho B mobom ciaydyae 060ib-
IIMHCTBO IUIAHOB COJEPIKAT CIEAYIOINE PA3AETIbL.

1. BBenenne. Kparkoe onucaHume nened IPOEKTa W IMPOEKTHBIX OrPaHWYEHUHN
(Or0/KETHBIX, BpEMEHHBIX U T.[I.), KOTOPbIE BaXHbI JUIsl YIIPABICHUS IIPOSKTOM.

2. Opranmzanmsi BBIIOJIHEHUS Tpoekta. OmmcaHue cmocoba moadopa KOMaHIIbI
pa3paboOTUYMKOB U pacnpeielieHue 00s13aHHOCTEeH MEXy YWICHAMU KOMaH/IbI.

3. Ananu3 puckoB. OmnucaHue BO3MOXKHBIX IPOEKTHBIX PHCKOB, BEPOSTHOCTH HX
NIPOSIBJICHUS M CTPATETUi, HAIIPaBJICHHBIX Ha X YMEHBIICHHUE.

4. AnmapaTHble W TMPOTPaMMHBIE PECypChl, HEOOXOAMMBIE UIsl peaju3alidl IMPOEeKTa.
[lepedenp anmapaTHBIX CPEACTB U NPOTPAMMHOTO oOecrieueH sl, HE0OOXO0AUMOTO Ui Pa3paboTKU
MpOrpaMMHOr0 Mpoaykra. Ecnm anmapatHbele cpeiactBa TpeOyeTcs 3aKkynaTh, MPUBOJUTCS UX
CTOMMOCTb COBMECTHO € Tpa(MKOM 3aKyNKH U OCTaBKH.

5. Pazbuenne pabor ©Ha odTambl. [lpormecc peanmzanum TpoeKkTa pa30buBaeTcs Ha
OTAENbHBIE MPOIECCHl, OMPEACISAIOTCS 3Talbl BHIMOJIHEHUS NPOEKTa, MPHUBOIUTCS OMHMCAHHUE
pe3yabTaToB ("BBIXOJIOB") KaXKIOTO dTara U KOHTPOJIbHBIE OTMETKH.

6. I'padux pabot. B 3TOM rpadure oToOpakaroTcsi 3aBUCUMOCTH MEXKIY OTIEIbHBIMU
npoueccamu (3Tanamu) paspabotku [1O, oleHKH BpeMeHHM WX BBIIIOJHEHHUS M paclpesesieHue
YJICHOB KOMaH/Ibl Pa3pabOTYMKOB 110 OT/AEIBHBIM JTaraMm.



7. MexaHu3Mbpl MOHMTOPMHIAa UM KOHTPOJSI 32 XOJOM BBIIOJIHEHHS IIPOEKTA.
OnuceIBalOTCS MPEAOCTaBIsIEMblE PYKOBOAUTEIEM OTUYETHI O XO/I€ BHIMOIHEHUS paboT, CPOKU UX
IIPEIOCTABIICHUS, a TAK)KE MEXAHU3Mbl MOHUTOPUHIA BCETO IPOEKTA.

[Inan nomxkeH perysspHO IepecMaTpuBaThcs B Mpoliecce peanuzanuu npoekta. OgHu
YacTH IUIaHa, HampuMep rpaduk paboT, U3MEHSAIOTCS 4acTo, Jpyrue Oojee cTaOMiIbHBI. Jlis
BHECEHUS HM3MEHEHWl B IJaH TpeOyeTcs creuuagbHas OpraHu3alys JOKYMEHTOIOTOKa,
MIO3BOJIAOINAsL OTCIIEKUBATh 3TH U3MEHEHMUS.

OO0mmue cBegeHus 0 TpeOGOBaHUAX K MHGOPMALMOHHBIM CHCTEMAM

[Ipobnembl, KOTOpBIE NPUXOAWUTCS peIIaTh CIEUUATUCTaM B IMpolecce CO3JaHHs
MPOrpaMMHOr0 obecreyeHusi, O4eHb ciloXHbl. [Ipupoma »TMX npobieM He Bcerjga scHa,
0coOeHHO ecnu pas3pabaTbiBaeMasi NMporpaMMHas CHUCTeMa HMHHOBallMOHHas. B wyacTHoOcTH,
TPYIHO YETKO OIKCaTh T€ JACHCTBUSA, KOTOpBIE JOJDKHA BBINOIHATH cuctema. Onucanue
(YHKIIMOHAJIBHBIX BO3MOXXHOCTEH W OrpaHHUYEHHM, HAKJIaJbIBa€MbIX Ha CHCTEMY, Ha3bIBACTCA
TpeOOBaHUSIMU K ATOM CHUCTEME, a caM Ipolecc (popMHUpOBaHUs, aHAIIN3A, IOKYMEHTUPOBAHUS U
MPOBEPKH ITUX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH M OTpaHUYCHUI — pa3paboTKoN TpeOOBaHHIA.

TpeGoBanus moapazaeNsOTCsl Ha MOJb30BaTeNbCKUE U cUcTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — 3TO ONHCAaHME HAa ECTECTBEHHOM s3bIKe (IUIIOC TOSICHSIONIIUE IHarpaMMbl)
GyHKIUH, BBIMOJHAEMBIX CHUCTEMOW, W OTrpaHMYEHHM, HakiajpiBaeMbIXx Ha He€. CucTeMHbIe
TpeOOBaHUS — ITO OMHMCAHUE OCOOCHHOCTEH CHUCTEMBI (APXUTEKTypa CHUCTEMBI, TpeOOBaHUS K
napameTpaM o0OpyJOBaHUS U T.II.), HEOOXOAUMBIX TSl 3PGEKTUBHON peannu3ainuu TpeOOBaHUI
IOJIb30BATE.

IlepBble m1aru mo paspadorke TpedoBaHuil K HHGOPMALMOHHBIM CHCTEMAM -
aHAJIU3 OCYIIeCTBUMOCTH

Pa3paboTka TpebOoBaHUII — 3TO MPOIECC, BKIIOYAOIINN MEPOMPHUSATHS, HEOOXOAUMBIC
JUIS CO3JaHHMS U YTBEPXKACHUA JOKYMEHTA, COJACpXkAIIEro CHEMU(PUKALINI0 CHCTEMHBIX
TpeboBaHuil. JIJi1 HOBBIX MPOTPAMMHBIX CHCTEM MPOIECC Pa3padOTKU TPEOOBAHUI TOJDKEH
HAYMHATHCS C aHAJN3a OCYIIeCTBUMOCTH. Hadanmom Takoro aHanmu3za siBISIETCS 00Iee OMMcaHue
CHUCTEMBI M €€ Ha3HAYeHHs, a Pe3yJbTaTOM aHaJIN3a — OTYET, B KOTOPOM JIOJDKHA OBITh YETKas
pEeKOMeHaIus, MPOAOKAaTh WM HET MpoILecc pa3padOTKH TpeOOBaHUN MPOEKTUPYEMOI
cucrembl. Jlpyrumu cioBaMM, aHaldM3 OCYLIECTBUMOCTH JOJDKEH OCBETUThH CJEIyIOIIHe
BOIIPOCBI.

1. OTBewaer 1nu cucremMa oOOmMM U OU3HEC-IENIIM OpraHu3alliu-3aKa3uuka |
opraHu3anuu-paspadorunka’?

2. MOXHO 1M peayn30BaTh CHCTEMY, HCIOJB3Yys CYIIECTBYIOIIME Ha JaHHBIA MOMEHT
TEXHOJIOTMH U HE BBIXOJIS 32 MPEJIEIbl 3aJaHHOW CTOUMOCTH?

3. MoxHO 71U OOBEIUHUTH CHUCTEMY C JPYTMMH CHCTEMaMH, KOTOphIE YXKe
AKCIUTYaTUPYIOTCS?

Kputnueckum sBisieTcst Bompoc, OyneT JH CHUCTeMa COOTBETCTBOBATH  IIEJISIM
opranuzanuu. Ecnu cuctemMa He COOTBETCTBYET 3THUM LIESIM, OHA HE MPEACTABISIET HUKAKOU
IIEHHOCTH ISl OpraHu3anuu. B To jke BpeMst MHOTHE OpraHu3aiiy pa3padbaThbIBalOT CUCTEMBI, HE
COOTBETCTBYIOIIME WX IENSIM, INOO HE COBCEM SICHO TIOHWUMAsi 3TH LENH, TUO0 MO BIUSHHEM
MTOJIMTUYECKUX WU OOIIECTBEHHBIX (PaKTOPOB.

BrimonHnenue aHanmm3a OCYIIECTBUMOCTH BKIIIOUaeT cOOp W aHanmM3 HWHQOpPMAIMH O
Oyayuieil cucteMe M HalKMCaHUE COOTBETCTBYIOHIEro oTrdera. CHauana cieqyeT OIpeneuTh,
Kakasi UMEHHO MH(popMalns HeoOXoaIuMa, 9TOObI OTBETUTh HA MOCTABICHHBIC BHIIIE BOIMPOCHI.
Hamnpumep, 3Ty nHbOpMAaIio MOXKHO MOTYYUTh, OTBETHB Ha CJICIYIOIIEE:

1. Uto mpou30UaeT ¢ opraHu3aIueil, eciau cucreMa He Oy/IeT BBeJeHa B OKCILTyaTaluio?

2. Kakue Ttexymme mnpoOieMbl CYIIECTBYIOT B OpraHM3alMid W KaK HOBas CHUCTEMa
MMOMOKET UX PEIIUThH?

3. Kakum o6pa3zom cructema OyaeT cmocoOCTBOBATh IeNsiM On3Heca?



4. TpebyeT a1 pa3paboTKa CUCTEMbI TEXHOJOTHH, KOTOPas 10 ATOTO HE MCIOJIb30BaaCh
B Opranusanuu’?

Jlanee HEOOXOIUMO ONPEAETUTh UCTOYHUKHM MH(OPMAIIMH. DTO MOTYT OBITh MEHEIKEPhI
OT/ETIOB, T/Ie CHUCTeMa OyIeT WCIOJBh30BATHCS, Pa3pabOTYMKH MPOTPAMMHOTO OOECIedeHus,
3HAKOMBIE C THUIOM OyIyIieil CHCTeMbl, TEXHOJIOTH, KOHEUHbIE NOJIb30BATENN U T 1.

[Tocne oOpaboTku cobOpanHOil WH(OpPMAIMK TOTOBHTCS OTYET IO aHAIU3Y
OCYIIECTBUMOCTH CO3JIaHUsI CUCTEMbI. B HeM J0JKHBI ObITh JaHBI PEKOMEHAIUN OTHOCUTEIIEHO
MIPOIOJDKEHHST Pa3pabOTKH CHCTEMBl. MoryT OBITh TPEUIOKEHBI W3MEHEHHs Oro/KeTa |
rpapuka pabOT TO CO3JAHUIO CHCTEMBI MM MHPEIbABICHBI 0oJjiee BBICOKHME TPEeOOBaHUS K
cHucTeMe.

TEXHOJIOI'NX KOHTPOJISAA KAYECTBA ITIPOEKTOB UTH®OPMAIIMOHHBIX
CUCTEM

I[InanupoBaHue npoexkTa

VYnpasieHue nporpaMMHBIM POEKTOM 3aBUCHUT OT MPABMIJIBHOTO IJIAHMPOBAaHUS padoT,
HEOOXOJUMBIX JUIsl €ro BbINOJIHEHUS. [lmaH momoraer MeHemKepy NIpeaBUIETh MNPOOJIEMBI,
KOTOpble MOTYT BO3HMKHYTh Ha Kakux-1u0o »srtamax coszzanus 11O, u paspaboratsb
MIPEBEHTUBHbIE MEpPbI I WX MpeAynpexaeHuss wiu pemieHus. [lnan, pazpa®oTaHHbI Ha
HA4YaJIbHOM JTal€ IMPOEKTa, PacCMaTPUBAETCS BCEMHU €r0 Y4YaCTHUKAMM KaK pPYyKOBOAAILUI
JOKYMEHT, BBIIIOJIHEHUE KOTOPOI'0 JOJKHO IMPUBECTU K YCIEIIHOMY 3aBEPIICHHUIO MPOEKTA. DTOT
NEpPBOHAYAJIBHBIA IJIaH JIOJDKEH MAKCUMAaJIbHO IMOAPOOHO OMMCHIBATH BCE 3TAlbl pealu3aluu
npoekta. Kpome pa3paboTku miaHa npoekTa, Ha MEHEIKepa JIOXKUTCS 00513aHHOCTh pa3padoTKU
JPYTUX BUAOB IUIAHOB. DTH BU/IbI IUIAHOB KPATKO ONMMcaHbl B Tabuune 3.1.

B nuctunre 1 nokasan npouecc miuanupoBanus co3ganus 110 B Buae ncesgokoaa. 31ech
CZIE€JIaH aKLIEHT Ha TOM, YTO IIJIJaHMPOBAaHUE — 3TO MTEpalMOHHBIA npouecc. I[Tockonpky B mpo-
LIECCE BBINOJIHEHUS MPOEKTA MOCTOSHHO TOCTYMaeT HoBas MHGpopMalus, IUIaH JOJDKEH pery-
JSIPHO TepecMaTpuBaThes. BaxkHbiMU (pakTOpamMu, KOTOpbIE MOJDKHBI YUUTBIBATHCS MPU paspa-
0OTKe IJ1aHa, SBJSIOTCS (PMHAHCOBBIE U JIEJIOBbIe 00s3aTeNbCTBa opranu3anuu. Eciu onu usme-
HSIOTCSI, 9TH U3MEHEHHUS TaKKe JOJDKHBI HAMTH OTpa)KeHHe B I1aHe padoT.

Tab6muna 3.1 - Buas! nnanos

ITman Ormnucanue

[1nan xauecTBa OrnuchIBa€T CTaHAAPTBI W MEPOIPHUATHS 10 TOAJEPKKE KauecTBa
azpabatsiBaemoro [10

[Inan arrecrauuu  |OnMCHIBAaET CHOCOOBI, peCypchl U NepeyeHb padoT, HEOOXOAUMBIX ISl aT-
TecTalliy IPOIPAMMHON CUCTEMBI

[Iman  ynpasienus ONHUCHIBAET CTPYKTYPY U TMPOIIECCHI YIIPABICHUS KOHMUTYpaIue
KoH(UTypamuen

[Inan  compoBox- [[Ipemiaraer miaH MepoNpHUATHI, Tpedyromuxcs A conpoBoxaeHus [10 B
nenus 110 polLIecce ero IKCIUTyaTalliu, a TAK)Ke pacyeT CTOMMOCTH COTPOBOXKICHUS U
HEOOXOAMMBbIE JJIsl ITOTO PECYPChI

[Inan mo ymnpasie- |ONKUCHIBAET MEPOINPHUATHS, HAIPABJIECHHbIE Ha IMOBBIICHUE KBaJIU(UKALIUU
HUIO IIEPCOHATIOM UJICHOB KOMaHIbl pa3pabOTYHKOB

JInctunr 1. Ilponecc niiaHupoBaHusi NPOEKTa

OnpeneneHre NPOSKTHBIX OTPaHUYECHUN

[lepBoHauanbHas OLEHKA MTAPAMETPOB POEKTA

OmnpeneneHne 3TarnoB BHIIOJHEHHSI POEKTa U KOHTPOJIbHBIX OTMETOK
while moka mpoekT He 3aBepIIuTCs Wi He OyJIeT ocTaHOBIIeH loop
CocraBnenue rpadguka padot

Hayvarno BeimonneHust padot



Oxunanvue OKOHYaHHs OYePEIHOro dTama paboT

OTtciexuBanue XO04a BBITTIOJTHCHUS pa60T

[TepecMOTp OIIEHOK MapaMeTPOB MPOEKTA

N3menenue rpaduka padbot

[TepecMOTp MPOEKTHBIX OTPaHUYCHUN

if (Bo3nmkIa mpobaema) then

[TepecMOTp TEXHHUUECKUX WIIM OPTAaHU3AIMOHHBIX TTAPaMETPOB MPOEKTa
end if

end loop

KoHTpoJibHBIC 0TMETKH 3TanoB pador

Menemxepy s opranuzaruu nporecca co3ganus [10 u ympasiaeHuss UM HeoOXoauMa
uHpopmanus. [Tockonbky caMo IporpaMMHoOe oOecrieueHre Heocs3aeMo, 3Ta YIpaBleHUECKas
nH(popMalus MOXKET ObITh MOJy4YeHa TOJIbKO B BHJI€ TOKYMEHTOB, OTOOpa)XKaroIIMX BHIIIOJHEHHUE
OYepeHOro 3Tamna pa3padoTKU MPOrpaMMHOTO MpoaykTa. bes aToit mHpopMaLuu HeNb3s CyAUTh
O CTENEeHH TOTOBHOCTH CO3/aBa€MOro TMPOAYKTa, HEBO3MOXXHO OLEHUTHh IPOU3BEICHHBIC
3aTpaThl WIK U3MEHHUTH TpapuK padoT.

[Ipy 1uTaHMpOBaHMM TpoOIlecca OMNPEAENSIOTCS KOHTPOJbHBIE OTMETKH—  BEXH,
OTMEYAIOIIMe OKOHYAHHE OIpeNIeIeHHOro 3Tama pabor. s Kakaod KOHTPOJIBHONW OTMETKU
CO3/1aeTCsl OTYET, KOTOPBIH MPEOCTaBISAETCSI PYKOBOJCTBY IMPOEKTA. DTH OTUETHI HE JOJIKHBI
ObITh OOJBIIMMH OOBEMHBIMHM JOKYMEHTAaMH; OHHM JOJDKHBI MOJBOJIUTH KpAaTKHE HWTOTH
OKOHYaHHs OTIEIbHOIO JIOTHYECKH 3aBEpPUICHHOTO 3Tama MpOoeKTa. JDTalloM HE MOXKET ObITb,
HanpuMmep, "Hamucanme 80% koma mporpamm", IOCKOJBKY HEBO3MOXXKHO IIPOBEPHUTH
3aBeplIeHHEe TaKoro "3rama'; KpoMe Toro, noJo0Has HHpopMaIus NpakTUYECKu Oecrone3Ha s
yIpaBJIeHUs, MOCKOJIBKY 37IeCb HE OTOOpaXkaeTcsl CBs3b 3TOro "srtama" ¢ APYTUMH STaramMu
co3ganus I10.

OObIYHO TO 3aBEPLICHUHM OCHOBHBIX OOJBIIMX JTaloB, TakuX Kak pa3paboTka
crenu@uKanuy, TPOeKTUPOBaHHWE M T.M., 3akazuuky [IO mpegocTaBistOTCS pe3ynbTaThl UX
BBITIOJIHEHHSI, TAaK Ha3blBa€Mble KOHTPOJIbHBIE IPOEKTHBIE HJIEMEHTBI. OTO MOXET OBITh
JOKYMEHTAIMsI, MPOTOTHUI MPOrpaMMHOT0 MPOAYKTa, 3aKOHYeHHbIe mojacuctembl 1O u T.1.
KoHTponbHbIE MPOEKTHBIE IEMEHTHI, MpefocTaBisemble 3aka3uuky [IO, moryt coBmagars c
KOHTPOJIbHBIMH OTMETKaMH (TOUYHEee, ¢ pe3yJbTaTaMU BBINOJIHEHMsI Kakoro-nubo srtama). Ho
oOpaTHOe yTBepXaeHHEe HeBepHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHE IPOCKTHHIE
pe3yNIbTaThl, KOTOPBIE HCTIONB3YIOTCS 711 KOHTPOJISI 332 XOJIOM BBITIOJIHEHUS MTPOEKTa, U OHM, KaK
IIPaBUJIO, HE MIPEIOCTABIAIOTCA 3aKa3uuKy 110.

Jlns ompeneneHuss KOHTPOJIBHBIX OTMETOK Bech mporiecc coznanus [1O nomxeH ObITh
pa3dbUT Ha OTHENbHBIE ATalbl C YyKa3aHHbIM "BBIXOAOM" (pe3ysibTaTOM) KaKJIOro JTara.
Hanpumep, Ha pucynke 3.1 moka3aHsl 3Tamsl pa3padboTku crienupukanuy TpeOoBaHuil B ciyyae,
KOIZia Juis €€ NMPOBEPKU HUCIIOJIb3YETCSl MPOTOTUIl CUCTEMBI, & TAKXKE IPEICTABJICHBI BBIXOJHBIE
pe3ynbTaThl (KOHTPOJbHBIE OTMETKH) KaXJIOTro JTama. 3AeChb KOHTPOJbHBIMU TPOEKTHBIMU
AJIEMEHTaMHU SIBJIIIOTCS TpeOOBaHMA U crienupuKays TpeGoBaHUH.
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Pucynox 3.1 - Dramnsl nporiecca pa3padoTKu crerupuKaum



I'papuk pador

CocraBienne rpaduka - 0JJHa U3 CaMbIX OTBETCTBEHHBIX pa0OT, BBITIOITHIEMBIX MEHEKE -
pPOM TpoekTa. 3/1eCh MEHeJKEep OLICHWBAET JUINTENLHOCTh MPOEKTA, OIMpEeNsieT Pecypchl, He-
00XOIMMBIC JUTSI peaTM3allii OTIEIBHBIX ATAIoOB padoT, U MPEICTABISIET UX (ITAIbl) B BHJIE CO-
IJIACOBAaHHOM IMOCe0BaTENbHOCTH. Eciau gaHHBIA NPOEKT Mog00eH paHee peain30BaHHOMY, TO
rpaduK padoOT MOCIETHETO MPOEKTa MOKHO B35Th 32 OCHOBY JUIs JaHHOTO Tpoekta. Ho 3artem
CIIEyeT y4ecTb, YTO Ha OTJCJIbHBIX 3Talax HOBOTO MPOEKTa MOTYT HMCIIOJIb30BaThCsS METOMABI U
MIOJTXO/IbI, OTIIMYHBIE OT MCIIOJIb30BAaHHBIX PaHee.

Ecnu nmpoekt sBisieTcss MHHOBAIIMOHHBIM, INE€PBOHAYAIbHbIE OLCHKH JUIUTEIIBHOCTH H
TpeOyeMBIX PEeCcypcoB HaBEpHSAKa OyIyT CIWIIKOM ONTHUMUCTHYHBIMH, Ja)XXe €CIIM MEHEIDKep
TMIOTIBITACTCS MPEyCMOTPETh BCE BO3MOXHbBIE HEOKUAAHHOCTU. C 3TOM TOUYKM 3pEHUS MPOEKTHI
cozmanus [10 He oTiaMyaroTcs OT OOJBIIMX MHHOBAIIMOHHBIX TEXHUYECKUX MPOeKTOB. HoBEIC
a’poropThl, MOCTBl M JaXe HOBble aBTOMOOWJIM, Kak IPaBUJIO, MOSBISIOTCS T03XKe
MEPBOHAYAILHO OOBSBICHHBIX CPOKOB MX CIA4YM WM TIOCTYIUICHHUS HAa PHIHOK, Y€MY MPHYHHON
SBIISIIOTCSI HEOXKHMJJAHHO BO3HUKIIME MPoOIeMbl U TpyIHOCTH. IMeHHO mosToMy rpaduku padoT
HEOOXOMMO TIOCTOSSHHO OOHOBJISTH 10 MeEpe TOCTYIUIGHHS HOBOW HH(MOpMAIMH O XOJIe
BBITIOJIHEHHS ITPOEKTA.

B nmporecce coctaBienus rpaduka (pucyHok 3.2) BeCh MaccuB pabOT, HEOOXOUMBIX JIJIst
peanu3aluy MpoeKTa, pa3duBaeTCsl Ha OTJENbHBIC ATAIlbl U OLIEHUBAETCS BpeMs, Tpeodytorieecs
IUTSL BBITIOTHEHUS Kax1oro 3Tana. OOBIYHO MHOTHE ATaITbl BRIIOJIHSIIOTCS TMapayuieabHo. ['paduk
paboT MOJDKEH NpeaycMaTpuBaTh 3TO M pacHpeAessTh MPOU3BOACTBEHHBIE PECYPCHl MEXITY
HUMH HamOoJyiee ONTHUMAIBHBIM 00pa3oM. HexBaTka pecypcoB /iisi BBITOJHEHHs KaKOTO-JTHOO
KPUTUYECKOI'0 ATara - 4acTasi IpUYMHA 33JIePKKHU BHIIIOJHEHUS BCETO MPOEKTA.

JmMTensHOCTh 3TanoB OOBIYHO JTOJDKHA OBITh HE MEeHbIIE Henenu. Ecim ona Oyner MeHb-
11e, TO OKa)KeTCsI HM)KE TOUHOCTH BPEMEHHBIX OIICHOK JTaroB, YTO MOXKET MPHUBECTH K 4aCTOMY
nepecMoTpy Tpaduka pabor. Takke mermecooOpa3HO (B acleKTe YMNPaBICHUS TMPOEKTOM)
YCTAaHOBUTh MAaKCUMAJIbHYIO JUTUTEIBLHOCTh ATAIOB, HEe IpeBblmatomyto § miu 10 Henens. Ecnu
€CTh JTaIbl, UIMEIONIHE OOJIBIIYIO [UTUTEIBHOCTh, UX CIIEAYeT pa30UTh Ha 3Tanbl MEHBIICH JIJTH -
TEJILHOCTH.

[lpu pacuere UIUTENFHOCTH ATAllOB MEHEIKEP MOJHKEH YUYUTHIBATh, YTO BBHITIOJIHEHHUE
mro6oro 3Tana He oboiaeTcs 6e3 OOIBIINX WK MAJIEHBKUX MPobiieM U 3ajepkek. PaspaboTunku
MOTYT JIOMyCKaTh OIIMOKHM WJIHM 3aJIep)KUBATh CBOIO PadOTy, TEXHHKA MOXKET BBINTH M3 CTPOS
nu0o0 ammapaTHbIE WM TPOTrpaMMHBIE CPEACTBAa MOJAEPKKH Ipolecca pa3padOTKH MOTYT
MOCTYNIUTh C OMNO3JMaHWeM. Eciu TpoeKT WHHOBAIIMOHHBIA W TEXHUYECKH CIIOKHBIH, AITO
CTaHOBHTCS JIOTIOJIHUTEIBHBIM (DAKTOPOM TOSIBICHUS HEMIPEIBUACHHBIX MPOOJIEM U yBETHUCHHS
JUTUTETFHOCTH peaTU3alliy MPOEKTA IT0 CPABHEHUIO C IEPBOHAYATBHBIMH OIICHKAMHU.

TpedoBanus k 11O
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Pucynok 3.2 - TIporniecc cocraBnenus rpaguka padbot

KpoMe BpeMeHHBIX 3aTpar, MEHEKEp JOJDKEH paccuuTaTth JpPYrue Pecypchl,
HEOOXOAMMBIEC JIS YCIEIIHOTO BBIMIONHEHUs Kaxaoro stana. OcoOblii BUI pecypcoB — 3TO
KOMaHJia pa3pabOTYMKOB, TIPUBJICUCHHASI K BBIMIOJIHEHHUIO MPOeKTa. [IpyruMu BHIAMH PeCypCcoB
MOTYT OBITH HEO0OXOIWMOE CBOOOJHOE JHCKOBOE MIPOCTPAHCTBO HA CEpBEpe, BpeMs



WCIIONF30BaHUsI KaKOro-TH0O CIEIMANIBHOTO OOOpYyJOBaHUS M OIOJUKETHBIE CpeAcTBa Ha
KOMaHJIMPOBOYHBIE PACXO0/IbI IEPCOHAIA, PAOOTAIOMIETO HAJl TPOCKTOM.

Cy1uiecTByeT Xopoliiee SMIUPUIECKOE MPaBUIIO: OLIEHUBATh BPEMEHHBIE 3aTpaThl TaK, Kak
OyJITO HHMYEro HEMPEABUICHHOTO M '"TMJIOXOTo" HE MOXKET CIyYHUTHCS, 3aT€M YBEIUYUTH ITH
OLICHKH JJIsl y4eTa BO3MOXKHBIX MpoOsieM. Bo3MoKHBIE, HO TPYJHO MPOTHO3UPYEMBIE TIPOOIEMBI
CYIIIECTBEHHO 3aBUCAT OT THIA M MapaMeTPOB MPOEKTa, a TAKKE OT KBATU(PUKAIUA U OIBITA
YJIEHOB KOMaHIbl pa3paboTynkoB. K WMCXOAHBIM pacYETHBHIM OIICHKaM pPEKOMEHIYEeTCs
n06aBiaTh 30% Ha BO3MOXKHBIE MpoOsieMbl U 3aTeM etie 20%, 4ToObI OBITh TOTOBBIM K TOMY, YTO
HEBO3MOKHO IPEJIBUIETD.

['padpux paboT MO TPOEKTy OOBIYHO TPEACTABISIETCS B BHAEC Habopa AuarpamMM H
rpaduKoB, TMOKA3bIBAIOUINX pa30MEHHE MPOCKTHBIX pabOT Ha OSTambl, 3aBHCHUMOCTH MEXKIY
dTanaMu U pactupeereHue pa3paboTINKOB O dTAMaM.

BpeMeHHbIe U ceTeBbIe JUATPAMMBI

BpeMeHnHnble M ceTeBbIE aMarpaMMbl TIOJIC3HBI JJIs TpEACTaBieHUsi rpaduka padoT.
Bpemennass nuarpamma moka3bIBaeT BpeMs Hayala M OKOHYAHMS KaXJOro dTamna U ero
mmTenbHOCTh. CeTeBas auarpaMMa OTOOpaXKaeT 3aBUCHUMOCTH MEXIY PasIUYHBIMH dTarmaMu
MPOEKTa. DTU IUarpaMMbl MOXKHO CO3[1aTh aBTOMAaTHYECKU C MOMOIIbIO TPOrPAMMHBIX CPEJICTB
MOAJICPKKU YIIPABJICHHS HA OCHOBE MH(OpMAIINH, 3aJI0)KCHHON B 0a3€ TaHHBIX MPOEKTA.

PaccMoTpuM dTambl HEKOETO MPOEKTa, MPEACTaBICHHBIC B Ta0I. 2, U3 KOTOPOM, B YaCTHO -
CTH, BUJIHO, 4TO 3Tan T3 3aBucut oT 3tana T1. 910 3HauuT, uro 3Tan T1 HoJKEeH 3aBepIINTHCS
npexse, yeM HauHetcs stan 13. Hanpumep, Ha stane T1 mpoBoauTCsS KOMIOHEHTHBIA aHAN3
CO371aBa€MOT0 MTPOTrPaMMHOTO TIPOIYKTa, a Ha 3Tane T3 — MPOeKTHPOBAHUE CHCTEMBI.

Ha ocHoBe npuBeeHHBIX 3HAYEHUN JJIUTEIBHOCTH TANOB M 3aBUCUMOCTH MEXK]y HUMHU
CTPOMUTCS CETeBOW rpaduk MocienoBaTenbHOCTH 3TanoB (pucyHok 3.3). Ha stom rpaduke
BUJHO, Kakue pabOThl MOTYT BBHITIOTHATHCS MMApAIICIbHO, a KaKHe TOJKHBI BBIMOTHITHCS
MOCJIEIOBATEIBLHO JAPYT 3a APYroM. OTambl 0003HAYEHBI MPSIMOYTOJbHUKaMHU. KOHTpOJIbHBEIE
OTMETKH M KOHTPOJIbHBIE TPOEKTHBIC DJIEMEHTHI MOKA3aHbl B BUJE OBAJIOB U 00O3HAUYEHBI (KaK U
B Tabn. 3.2) OykBoil M C COOTBETCTBYIOIIMM HOMepoM. JlaThl Ha JaHHOW JaUarpaMMe
COOTBETCTBYIOT Hauajdy BBINOJIHEHUs »TanoB. CeTeByl0 auarpaMMmy CJeAyeT 4YHUTaTh ClieBa
HaIpaBo M CBEPXY BHHU3.

Tabmuma 3.2 - Dransl npoekTa

Oran JTUTenbHOCTH (JTHU) 3aBUCHUMOCTH
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)
T11 7 T9 (M6)

T12 10 T11 (M8)
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Pucynok 3.3 - CereBas auarpaMma 3Tarnos

Ecmm i co3gaHus ceTeBOM AvarpaMMbl HCIIOJB3YIOTCS IPOrPAMMHBIE CPEICTBA
NOAJEPKKHA YIIPABJICHUS IIPOEKTOM, KaXKIBbIA OSTaln JODKEH 3aKaH4YMBAThCS KOHTPOJBHOM
oTMeTKoN. OuepeqHONW HTall MOXET HadaTbCsd TOJIBKO TOrja, Korjga Oyner ModydeHa
KOHTPOJIbHAsA OTMETKa (KOTOpas MOKET 3aBUCETb OT HECKOJBbKUX MPEIIECTBYIOLIMX 3TAIoB).
[Toatomy B Tperbem cTonOLE Taba. 3.2 MpHUBEAEHbI KOHTPOJIbHBIE OTMETKH; OHHM OyayT
JOCTUTHYTBl TOJIBKO TOTAa, Korjga OylIeT 3aBeplieH 3Tal, B CTPOKE KOTOPOro IOMelleHa
COOTBETCTBYIOIIAsI KOHTPOJIBHASA OTMETKA.

JIro6oil 3Tam He MOXXET HayaTbCs, MOKAa HE BBIMOJHEHbl BCE 3Talbl HAa BCEX MYTHX,
BEIyIIMX OT Hayajia MpoeKTa K JaHHOMY Jtamy. Hanmpumep, stan T9 He MoxkeT HadaTbcs, MOKa
He Oynyr 3aBepuieHbl dTamel T3 u T6. OTmeruMm, 4YTO B JaHHOM CIllydae JIOCTH)KEHHUE
KOHTPOJIbHOM OTMETKH M4 rOBOPHUT O TOM, UTO 3TH 3Tallbl 3aBEPILICHBI.

MuHnumanbHOE BpeMs BBIIIOJIHEHHS BCEIO IIPOEKTa MOXKHO PAcCUUTATh, IPOCYMMHUpPOBAB
B CETEBOW JAMarpaMMe JIMTEJbHOCTH 3TaloB Ha CaMOM JUIMHHOM MyTH (UIMHA IYTH 37€ECh
U3MepSeTCsl He KOJMUYECTBOM JTAINOB Ha IyTH, & CYMMAapHOM JUIMTENbHOCTBIO 3TUX 3TAIOB) OT
Hayajia IpoeKTa JI0 €ro OKOHYAaHMs (3TO TaK Ha3blBa€MbIH KpUTHUECKUN MyTh). B Hamem ciaydae
IIPOIOJDKUTENBHOCT IpoeKTa cocTaBiseT 11 Hexens wnm 55 pabouux nHeil. Ha puc. 3
KPUTHYECKHUH MYTh MOKa3aH 0ojiee TOJICTHIMU JUHUSAMH, YEM OCTallbHblE MyTH. Takum oOpa3om,
o011ast MPOAOIDKUTEIBHOCTh pean3aliy MPOEKTa 3aBUCUT OT ATAIOB pabOT, HAXOAALIMXCS Ha
KpuTHueckoM myTu. JlroOas 3amepikka B 3aBEpIICHHUU JIIOOOrO 3Tana Ha KPUTHUECKOM ITyTH
IIPUBEJET K 3a/I€PKKE BCETO IIPOEKTA.

3aznepkKa B 3aBEPLIEHUU STAlOB, HE BXOJSAIIUX B KPUTUYECKUN IyTh, HE BIUSET Ha
IIPOJOJKUTEIBHOCTD BCETO MIPOEKTA 10 TEX MOP, 0K CyMMapHas JJINTENbHOCTh 3TUX 3TAIOB (C
Y4TOM 33/IepKEK) Ha KAKOM-HUOYJb IyTH HE MPEBBICUT MNPOAOHKUTEIBHOCTH paboT Ha
KputnueckoM nyTtH. Hampumep, 3anepkka stana T8 Ha cpok, meHbmmid 20 1HEH, HUKaK He
BIMSET Ha OOyl MNPOJOJDKUTENBHOCTh Ipoekra. Ha puc. 3.4 mpexacraBieHa BpeMeHHas
auarpaMma, Ha KOTOpO IIOKa3aHbl BO3MOYXHBIE 3aJIEPKKH Ha KaX10M JTalle.
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PI/ICYHOK 34- BpeMeHHaﬂ JuarpaMma JJIMTCIIbHOCTH 3TAIllOB

CereBast nuarpamMma IO3BOJIIET YBUAECTh B 3aBUCUMOCTH 3TAloB 3HAYMMOCTh TOTO WJIU
WHOTO 3Tama sl peaju3allii BCero npoekTta. BHUMaHMe K 3Tamam KPUTHUYECKOTO MYTH YacTo
MO3BOJIIET HAWTH CHOCOOBI MX W3MEHEHUS C TeM, YTOObI COKPATHUTh JJIUTEIBHOCTH BCETO
npoekTa. MeHeKepbl UCTIONB3YIOT CETEBYIO AUarpaMMy JJisl paciipeieleHus padorT.

Ha puc. 3.5 mokazano napyroe mpejacraBicHue Tpaduka paboT. DTO BpeMeHHas
nuarpaMMa (MHOTa Ha3blBaeMas 1o MMEHHM e¢ n3o0perarens auarpamMmmoit ['anTTa) MokeT ObITh
MOCTPOEHA MPOTPAMMHBIMHU CPEJICTBAMH TOJACPKKH Tpoliecca ynpapiieHus. OHa MOKa3bIBaeT
JUTMTEIbHOCTh  BBITIOJTHEHUsT KaKJIOTO dTara W BO3MOXKHBIC WX 3aJIepKKH  (TTOKa3aHbI
3aTE€HEHHBIMH NIPSIMOYTOJIbHUKAMU), @ TAK)Ke JaThl HaYajda U OKOHYAHUS KaXJ0ro dTara. JTarbl
KPUTHYECKOTO MyTH HE MUMEIOT 3aT€HEHHBIX MPSIMOYTOJIBHUKOB; 3TO O3HAYaeT, YTO 3aJIepiKKa C
3aBEPILICHUEM JIaHHBIX 3TAIOB MPUBEET K YBEITUUCHHUIO JUTUTEIILHOCTH BCETO MPOEKTA.

[TonoGHO pacrpeeIeHHI0 BpEMEHHU BBITTOJTHEHHS TArloB, MEHEKEP JOHKEH pacCUnuTaTh
pacrpeiesieHie pecypcoB IO dTanaM, B YaCTHOCTH HA3HAUUTH MCIIOHUTENICH Ha KaXK[bIM JTall.
B Ttabn. 3.3 mpuBeaeHo pacmpeneneHue pa3pabOTYMKOB HA KaXAbIM AdTal, MPeCTaBICHHBIA
Ha puc. 3.5.

Tabnuna 3.3 - Pacnipeienienre UCIIOTHUTEICH 10 dTaram

Otan Hcnonautens
T1 JxeiH

T2 Anna

T3 JxeiH

T4 ®pen

TS Mbspu

T6 Anna

T7 Jxum

T8 ®pen

T9 JxeiH

T10 AnHa



TI1 Open
TI12 ®pen
[IpuBenennass Tabnuma MOXeT OBITh HCHOJb30BaHA MPOrPAMMHBIMHU CPEICTBAMH
NOJAECPKKUA Mpoliecca YIpaBICHHUS JUIsi TMOCTPOEHUS BPEMEHHOM JuarpamMMbl 3aHSATOCTH
COTPY/ZHUKOB Ha ONpeeNeHHbIX 3Tamax pabor (puc. 5). Ilepconan He 3aHAT B paboTe Haj
IIPOEKTOM BCE BpeMs €ro peaiau3anuu. B TedyeHue mepuoja HE3aHSATOCTU COTPYIHUKH MOTYT
OBITH B OTITyCKEe, pa0OTaTh HAJ APYTUMH NPOEKTAMH, IPOXOAUTH O0OYUECHHUE U T.JI.
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Pucynok 3.5 - BpemenHas quarpamma pacrnpesesieHns pabOTHUKOB 10 3TaraM

B Oonpmmx opraHuzanusx OOBIYHO pabdOTaeT MHOTO CIEHUATHCTOB, KOTOPHIE
3aICUCTBYIOTCS B TIPOEKTE 0 Mepe HeoOxonuMocTu. KoHeuHo, Tako# MOAX0] MOXKET CO3/1aTh
oTpesieNieHHbIe TPOOJIEeMBI IJIT MEHEIKEPOB MPOEKTOB. Hampumep, ecnu crenuainucT 3aHAT B
MPOEKTE, KOTOPHIA 3aJCP)KUBACTCS, ITO MOXET CO3/1aTh NPSIMBIC CIOXHOCTH IS JAPYTHX
MIPOEKTOB, IJI€ OH TAKXKE JI0JXKEH Y4acTBOBATb.

[TepBoHavanbHpIii TpaduK padbOT HEWM3OEKHO COACPKUT KaKHe-HUOYAb OIIMOKH WU
Henopabotku. I[lo Mepe peanmu3anmuu TPOEKTa PACCUYUTAHHBIE OIECHKH JJIUTEIBHOCTH
BBITIOJTHEHHSI JTAroB pabOT JOHKHBI CPABHUBATHCS C PEATBHBIMU CPOKAMHU BBITIOTHEHUS ITHX
3TanoB. Pe3ynabTaThl CpaBHEHMSI JOJKHBI UCIIOJIB30BATHCA B KAYECTBE OCHOBBI JUIsl TIEPECMOTpa
rpadguka paboOT emie HE peaJTu30BaHHBIX DTANOB IMPOEKTAa, B YACTHOCTU JUISI TOTO, YTOOBI
MONBITATHCSI YMEHBIIUTD JITUTEIBHOCTD 3TAllOB KPUTUYECKOTO My TH.

YnpasJieHue pucKkamMmu

BaxxHoit yacThio pabOTHl MEHEKepa MPOEKTa SABJISETCS OLIEHKAa PUCKOB, KOTOPhIE MOTYT
MOBJIUATh Ha rpaduk pabOT WIM HAa KayecTBO CO3/1aBa€MOr0 MPOTPaMMHOIO MPOAYKTa, U
pa3paboTKa MEpOINPUATHIl 110 MPEJOTBPALICHUIO PUCKOB. Pe3ynbTaThl aHaiM3a PUCKOB JIOJIKHBI
ObITh OTpaXkeHbl B IUIaHe mpoekrTa. OrmnpeneneHHe PHUCKOB U pa3paboTKa MEpONPHUSTHH IO
YMEHBILIEHUIO UX BIMSHUSA Ha XOJ1 BBIIIOJHEHMSI IPOEKTA HAa3bIBAETCS YIIPABICHUEM PUCKaMHU.

KoHkpeTHbIE THUIBI PUCKOB, KOTOpPbIE MOTYT OKa3aTh BIIMSHUE HAa JaHHBIA MPOEKT,
3aBHUCST OT BHJIA CO3/1aBAEMOT0 MPOTPaMMHOI0 MPOAYKTa U OT OPraHU3aLMOHHOTO OKPY’KEHUS,
I7le peanu3yercs NMpOorpaMMHBIA MPOEKT. Bmecte ¢ TeM MHOrHe THUIBI PUCKOB CIIOCOOHBI
MOBIIUSATH HA JIIOOBIE MPOrpaMMHBIE MPOEKThI, ’TH PUCKU NMPUBECHBI B Ta0. 3.4.

Tabmuma 3.4 - Bo3MokHbIe pUCKU TPOrPAMMHBIX IPOEKTOB

Puck Tunel pucka [IACAHUE PUCKA

TexydecTsb WICK JUUISl IPOEKTA IBITHBIE Pa3pabOTUYUKKU MOKUIAIOT MPOEKT 1
pa3paboTUYNKOB T'0 3aBEPILICHUS




N3meHenune B [Puck u1s mpoekTa Opranuzanuss MEHAET CBOM IIPUOPUTETHI B
YIPaBJICHUU YIIPaBICHUH IPOEKTOM
opraHuzaimen
HeroroBHoCcTh Purck uist mpoekra AnnapaTHble CpeJICTBAa, KOTOpbIE HEOOXOJUMBb]
anmnapaTHbIX CPEJICTB Il NPOEKTa, HE IOCTYNMWJIM BOBpPEMS WM HE
rOTOBBI K 9KCILTyaTaluu
N3menenune Puck musa mpoekrta wullosiBieHue 00J1b11I0TO KOJINYECTBA,
TpeGoBaHuUI IS HETpEeIBUJICHHBIX H3MEHEHUH B TpeOOBaHUSX,
pa3pabaTeiBaeMOro  MpeABABIsIEMbIX K pa3pabaTsiBaemomy 10
[TPOAYKTa
3anepkka B Puck mist mpoekra uCnenupukaun OCHOBHBIX uHTEpPEICcoB
pa3paboTke IS MOJICUCTEM HE MOCTYNMIM K pa3paboTyukam B
cnenuuKanuu pa3pabaTeiBa€MOr0  (COOTBETCTBHH C TpapuKOM padoOT
[TPOAYKTa
Henoonenka pasmepa Puck ans mnpoekta uPa3mep  CUCTEMBbl  3HAUUTENIBHO  IPEBBICHUII
pa3pabaTeiBaeMoii ISt [EPBOHAYAJIBHYIO OLIEHKY
CHUCTEMBI pa3pabaThIBa€MOro
[IPOAYKTa
Henocrarounas Puck IsCASE-cpencrsa, NpeIHa3HaYEHHbIE UL
spdextuBHOCT CASE- pa3pabaTbiBaeMOro [ MOAJCPKKH  NPOEKTa,  OKA3aluCh  MEHeEe
CPENCTB [TPOJTyKTa 5 GhEKTUBHBIMH, YEM OKUAATIOCH
N3meHenus B |busHec-puck OcHOBHBIE TEXHOJIOTHH IIOCTPOEHHUS
TEXHOJIOTHH IIPOrPaMMHON CHCTEMBI 3AMEHSAIOTCS HOBBIMU
pazpabotku I10
[TosiBnenne busHec-puck Ha pplHKE [pPOrpaMMHBIX HPOAYKTOB 10
KOHKYPUPYIOILErO OKOHYaHUS IPOEKTA MOSIBUIIACH KOHKYpUPYIOLIas]
IIPOrPaMMHOTO [IpOrpaMMHasi CUCTEMa
IIPOAYKTA

YOpomeHHO pPHUCK MOKHO TIOHMMAaTh KaK BEPOSATHOCTH TMPOSIBICHUS KAKUX-THOO
HEOJAronpUsITHBIX OOCTOSITENILCTB, HETaTHMBHO BIMSIONIMX Ha peaju3aluio mnpoekTta. Pucku
MOTYT YIpOKaTh MPOEKTY B LIE€JIOM, CO3aBAEMOMY IPOTPAMMHOMY MPOIYKTY MM OpraHU3aluu-
pa3paboTurKy. MOXHO BBLACTUTH TPU THIIA PUCKOB.

1. Pucku uis mpoekTa, KOTOpble BIAMSIOT Ha rpaduK paboT WM Pecypchl, HEOOXOAMMBbIE
JUIS BBITIOJTHEHUSI TIPOEKTA.

2.Puckn s pa3pabareiBaéMOro  MPOAYKTA, BIUSIONIME HA  KAyecTBO  HIIU
MIPOU3BOUTENLHOCTD pa3pabaThIBAEMOro MPOTrPAMMHOI0 IPOAYKTA.

3. BusHec-puCKH, OTHOCAIINECS K OpPraHu3allui-pa3padOTUUKy WM TTOCTABIIUKAM.

KoneuHo, 3T Tulbl PHUCKOB MOTYT MepecekaThcsi. Hampumep, eciu OINBITHBIN
MPOTPAMMHUCT MOKHUJIAET MPOEKT, 3TO OyJIET PUCKOM Ui MPOEKTa (TMIOCKOJBKY 3aepKUBAETCS
CpPOK CJ]aud TOTOBOTO MPOJIYKTa), PUCKOM JJsi NpPOAYyKTa (TaK KaK HOBBIM MpPOTPaMMHUCT,
3aMEHUBIIUHN YIIEIIIET0, MOXKET OKa3aThCsl HE CIUIIKOM ONBITHBIM W CJIENaTh OIMUOKH B
nporpaMme) U OH3HEC-pUCKOM (ITOCKOJIBKY 3aJiepiKa JaHHOTO IMPOEKTa MOXKET HEraTUBHO
NOBNUATh Ha Oyayliye JAelOBble KOHTAKThl MEXKIy 3aKa3uukOM U  OpraHu3aluei-
pa3pabOTUYUKOM).

CxeMa mpoliecca ynpapiieHUs PUCKaMU MOKa3aHa Ha puc. 3.6. DTOT MpoIecC COCTOUT U3
YEeThIPEX CTAAMI.

1. Onpenenenrie  puckoB. OnpenenstoTcsl BO3MOXKHBIE PHUCKM JUISL  MPOEKTa, A
pa3pabaTeiBa€MOro MpOayKTa U OM3HEC-PUCKH.

2. Ananu3 puckoB. OIIECHMBAETCS BEPOSITHOCTb U TOCJEIOBATEIBHOCTD IOSBIICHUS
PHUCKOBBIX CUTYyaIHil.

3. IlnanupoBanue puckoB. [IMaHUPYIOTCS MEpONpHSTHS MO MPEIOTBPAIICHHIO PUCKOB
WM MUHUMU3ALUU UX BO3JICHCTBUS HA MPOECKT.



4. MonutopuHr puckoB. IIocTosiHHOE OIleHMBaHME BEPOSTHOCTEN PUCKOB U BBIIIOJIHEHUE
MEPONPHUATHN 110 CMATYEHUIO ITOCIIEICTBUN MPOSBICHUS PUCKOBBIX CUTYallUN.

OnpegeneHee
PHCKDB ]
|

i AHanwa -
PHCKOB

MNnauvpoeasue
PHCEDR
|

Y Y Y
Cnmco Crikcok MeponpuaTee no OleHkd
NOTEHUMANBHED NEPEOCTENEHHBX PEAOTRPAELLEHWD l.i,'..ﬁﬂq'
MMCKDE PHCKDB PMCKOR oy

Pucynok 3.6 - [Ipouiecc ynpaBieHus: puckaMu

IIpouecc ynpaBineHus pUCKaMH, Kak U APYrHe MPOLECCHl IUIAHUPOBAHUSA, ABIIAECTCS UTE-
paIMOHHBIM, BBINIOJIHSAEMBIM B TEUEHHE BCEr0 CpoKa peanusanuu npoekra. CHavanma paspaba-
TBIBAIOTCS IUIAHBI YIIPABICHUSA PUCKAMM, 3aTEM IIOCTOSHHO OTCICKMBAETCA CHUTyallds BOKPYT
peanmuzanu npoekrta. [Ipu mocTyruieHun HOBOW HMH(GOpPMAIMM O BO3MOXKHBIX PHCKAax 3aHOBO
IIPOBOJUTCS aHAJIU3 PUCKOB U IEPBOCTEIICHHOE BHUMaHUE yIenseTcss HOBBIM puckam. Ilo mepe
MOCTYIJICHUST HOBOW HMH(OpMAaIy Takke M3MEHSIOTCS IUIAHBI MEpONPHUSTHH IO MPEeoT-
BpALICHUIO U CMATYEHUIO PUCKOB.

Pesynbrarel mporecca ynpaBieHHMs PUCKaMHM JOKYMEHTHPYIOTCS B BHJAC IUIAHOB
ynpasiieHus: puckamu. OHHM JTOJDKHBI BKJIFOYATh OMMCAHWE BO3MOXKHBIX MPOCKTHBIX PUCKOB, UX
aHaJN3 ¥ MEPEYCHb MEPOTPUSATHIA, HEOOXOIUMBIX UIsl YIIPABICHHUS PUCKAMH.

Onpenesienne pucKoB

Omnpenenenne pucKoB — IepBas CTaaus Ipoliecca ynpasieHus puckamu. Ha aroil cra-
JIUYU OIHCHIBAIOTCS PUCKHU, KOTOPBIE MOTYT IIPOSBUTHCS MPU peanu3aluuu npoekrta. B npunuumne
Ha 3TOM CTaJuM HE JOJKHA OLEHUBATHCS BEPOSTHOCTh M 3HAYMMOCTh PHUCKOB, HO Ha MPAKTHUKE
MaJIOBEPOSITHbIE PUCKU C HE3HAUYUTEIHHBIMU MOCTIEICTBUAMU OOBIYHO OTOPACKIBAIOTCS CPa3y.

OmnpeneneHre pPHCKOB MOXET BBIMOJIHATHCS B pPEXHME KOMAaHIHOW paboOThI ¢
MCIOJIb30BaHUEM MMOAX0/a "MO3TOoBOU MITypM" THOO OCHOBBIBATHCSA Ha OMbITE MeHemkepa. [Ipu
OTIpEeICTICHUN PHUCKOB MOXKET IOMOYb IPHUBEIECHHBIM HU)KE CHUCOK BO3MOXKHBIX KaTErOpHi
PHUCKOB.

1. Texnonornueckue  pucku. [IpoucrekaroT U3 OpOrpaMMHBIX M aNIapaTHBIX
TEXHOJIOTH, Ha OCHOBE KOTOPBIX pa3pabaThIBacTCs CUCTEMA.

2. Puckwu, cBsi3aHHbIe ¢ TepcoHanioM. CBS3aHbI ¢ YWICHAMH KOMaHIbl pa3pabOTYMKOB.

3. OpranuzanuoHHeie pucku. [IpoucrekatoT M3 OpPraHU3alMOHHOIO OKpPYXXEHHUS, B
KOTOPOM BBIIIOJIHAETCS IIPOEKT.

4. UuctpyMeHTallbHbIe  pUCKHU. CBA3aHbl ¢ ucnosib3yeMbiMu CASE-cpeactBamu  u
JOPYTUMHU CpeJICTBaMU MOAEPKKHU npornecca cozaanus 110.

5. Pucku, cBsi3aHHBIE C CHUCTEMHBIMU TpeOoBaHUSIMHU. [IpoSBISIOTCS MpU U3MEHEHUU
TpeOOBaHUll, NPEABABIAEMBIX K pa3padaTbIBAEMOMN CHUCTEME.

6. Pucku onenuBanus. CBsI3aHbl C OLIEHUBAHUEM XapaKTEPUCTHK MPOTPAMMHON CHCTEMBI
U pecypcoB, HEOOXOIMMBIX ISl peaIn3aliyl MPOeKTa.

B tabun. 3.5 npencraBiieHbl HEKOTOPbIE MPUMEPBI, OTHOCSIIIUECS K KaKI0M U3 OMMCAaHHBIX
KaTeropuii puckoB. Pe3ynpraToM sTama onpeneneHus: pucKoB OyAeT JUTMHHBIA CIIMCOK BO3MOXK-
HBIX PUCKOB, KOTOpPbIE MOTYT MOBJHATH HAa pa3zpabaThIBaeMblii IPOTPAMMHBINA MPOIYKT, MPOEKT
WM OpraHU3aIuio-pa3padoTInKa.

Tabmuna 3.5 - KaTGFOF;m PHCKOB

Kareropus puckos pUMEPBI PUCKOB



TexHonornyeckue pucku ba3za maHHBIX, KOTOpask UCHOJIB3YETCA B MPOrPAMMHON CUCTEME, HE
obecrnieunBaeT 00pabOTKy 0KUAAEMOT0 00BbeMa TPaH3aAKIIUH.

[IporpaMMHBIE KOMIOHEHTHI, KOTOPBIE HCIOJB3YIOTCA TMOBTOPHO,
UMEIOT JAe(eKThl, OrpaHUYUBAIONINE WX (YHKIMOHATIHHBIE BO3-

MO>KHOCTH
Pucku, CBSI3aHHBIE ¢ [HeBo3moxxHO no00paTh pabOTHUKOB C TpeOyeMbIM
HIEPCOHATIOM npodeccHoHaTbHBIM YPOBHEM.

Benyumii pa3paboTunk 3a00J1e7 B caMoe KPUTHYECKOE BPEMSI.
HeBo3M0kHO opraHn30BaTh HEOOXOIUMOE O0YUYCHHE TTepCOoHATA

OpranuzaiiioHHble pucku B opranmsanuu, BBINONHSOMEH pa3zpadoTtky I10, mpousommia pe-
OpraHM3alus, B pe3yJbTaTe 4Yero H3MEHWINCh IPUOPUTETHI B
YIPaBJICHUHU TPOEKTOM.
@DuHaHCOBBIE 3aTPYIHEHUS B OpraHU3aI[MH MPUBEIN K YMEHbBIICHUIO
OrO/KETa MPOCKTA

NucTtpymenTanbhble pucku  [[Iporpammusiii  koa, renepupyembiii CASE-cpenctBamu, He 3¢
(eKTUBEH.
CASE-cpenctBa  HEBO3MOXHO  UHTETPHPOBaTH C  JAPYTUMHU]
CpeCTBaMU MOJIIEPKKU TPOEKTa

PI/ICKI/I, CBs3aHHBIC ¢ [M3MeHeHus Tpe60BaHHI>i NpUBOJAAT K 3HAYUTCIIbHBIM ITOBTOPHBIM
CHCTCMHBIMHU Tpe6OBaHI/I$IMI/I TCMHBIMH TpC6OBaHI/IﬂMI/I pa60TaM 10 IMPOCKTUPOBAHUIO
CHUCTCMBI.

[lepBoHauanbHasi HeYeTKas (OPMYIHPOBKA TOJIH30BATEIHCKUX|
TpeOOBaHUI MpHBeNda K 3HAUYUTENbHBIM HM3MEHEHHUSM CUCTEMHBIX|
TpeOOBaHUI, TPOSBHBIIMXCS HA TMO3JHUX CTAAHAX pPa3pabOTKH]

MIPOEKTA
Pucku ouennBanus HenooueHkr BpeMEHU BBIMOJHEHUS ITPOEKTA.
CkopocTh  BbIsIBICHHS JA€(PEKTOB B CHUCTEME HIDKE pPaHEe
3arIaHUPOBAHHOM.
Pazmep cucTemMbl 3HAUUTENBHO NPEBBIIACT IEPBOHAYAIBHO
[pacCUYUTAHHBIN

AHaJM3 pUCKOB

[Ipn ananmse A KakIOro ONPEAEIEHHOIO PUCKA IOJICUYMUTHIBAETCS BEPOATHOCTH €r0
MpOsIBJIEHUS! U ylepO, KOTOphIi OH MOKeT HaHecTH. He cymiecTByeT HpOCTBIX METOJO0B
BBITNIOJIHEHUSI aHAIM3a PUCKOB — B 3HAYUTEIBHOM MEpe OH OCHOBAH HAa MHEHUHU U OIIBITE
MeHeKepa. MOKHO MPUBECTH CIIEAYIONLYIO KTy BEPOSTHOCTEN PUCKOB U UX MOCIEACTBHM.

BeposTHOCTh pucka CUMTAEeTCsl OYEHb HU3KOHM, €CIM OHAa uMmeeT 3HaueHue MeHee 10%;
HU3KOH, ecim ee 3HadeHue oT 10 mo 25 %; cpemnneit npu 3HaueHusx oT 25 mo 50%; BBICOKOM,
ecn 3HaueHue kosednercs ot 50 10 75%; oueHb BBICOKOH MpH 3HaUeHUX Oosiee 75%.

Bo3moxHbIl ymep0 OT pUCKOBBIX CUTyallMd MOXKHO MOAPAa3/eiIuTh Ha KaTacTpoduue-
CKHH, CEPbE3HBIN, TEPIIMMBINA U HE3HAUUTEIbHBIN.

PesynbTarhl aHanu3a pUCKOB JOJDKHBI OBITH NpEACTaBIEHBbl B BHUJE TAOJIUIBI PUCKOB,
YIOPSAJOYEHHBIX 110 CTEMEHH BO3MOXKHOrO yumiep6a. B Tabi. 3.6 mpuBeneH ymnopsioueHHbIH
CIHMCOK PUCKOB, ONMUCAHHBIX B TaOiy. 3.5; TaM e yKa3aHbl BEPOATHOCTH ITHX PHUCKOB. 3/€Ch
BEPOSATHOCTH PUCKOB M CTENEHb yliepda OT HUX yKa3aHbl IIPOU3BOJIbHO. Ha mpaktuke s ux
ompeneneHuss HeoOxoauma moapoOHas WHpopMmaius O mpoekte, TexHojoruu cosnanus [10,
KOMaH/ie pa3pabOTYMKOB U O CaMOM OpraHu3aluu.

Tabmuma 3.6 - Ciicok pUCKOB MOCTE TPOBEICHUS X aHATN3a
Puck Bepostaocts  Crenens yiep6a
@uHAHCOBBIE 3aTPyJHEHUs B OpraHu3anuu npusenn K Huskas Karactpoduueckas
YMEHBIICHUIO OI0JKETa IPOEKTa
HeBo3moxxHO 10100paTh paOOTHUKOB ¢ TpeOyrommumcs Bwicokas Karactpoduueckas



npodeCCHOHATIBHBIM YPOBHEM

Benymuit pa3zpabotunk 3abonen B camoe Kputuueckoe CpemHss CepbesHnas
BpeMs

[IporpaMMHBIE KOMIIOHEHTBI, MCIOJIbB3yeMbI€ IOBTOPHO, CpenHss CeppesHas
UMEIOT J1e()eKThl, OTPAHNYMBAIOLINE UX (DYHKIIMOHATBHBIC

BO3MOKHOCTH

W3meHenuss TpeOoBaHMN TNPUBOAAT K 3HauuTeNnbHBIM CpenHss CeppesHas
MOBTOPHBIM PabOTaM IO MPOESKTUPOBAHUIO CUCTEMBbI

B opranmzanuu, Bemmodssomeidl  paspaborky 10, Bricokas CeppesHas

MpOM30ILIa  peopraHu3alusi, B  pe3yibTare Yero
WU3MEHUJINCH IPUOPUTETHI B YIIPABICHUH IPOEKTOM

ba3za naHHBIX, KOTOpass uCHoOJIb3yeTcsl B IporpaMMHOM CpenHss CepbesHnas
cucreMe, He oOecreunBaeT OOPaOOTKY OXKHIAEMOTO

o0beMa TpaH3aKITui

Henoonenku BpeMeHU BBITIOJTHEHMSI IPOEKTA Bericokas CepbesHas
CASE-cpenctBa HEBO3MOXKHO MHTETPUPOBATh € Ipyrumu  Bricokas Tepnumas
CPEICTBaMH MOJAEPKKHU IPOEKTA

[lepBoHavabHast HEUYeTKas ¢bopmymnupoBka Cpennsist Tepnumas

IIOJIB30BATCIBbCKUX Tp€6OBaHHﬁ MMpUBCJIa K 3BHAYUTCIIbHBIM
N3MEHCHHUAM CHUCTCMHBIX Tpe6OBaHHfI, MMPOsABUBIINXCA Ha
HO3JHUX CTadHuAX pa3p360TKI/I IIPOCKTa

HeBo3moxHO opranuzoBath HeoOxoaumoe oOyuenue CpenHss Tepnumas
IepcoHasa

CkopocTb BbIsiBIeHHs 1e(DeKTOB B cucteMe Huke paHee CpemHss Tepnumas
CIUTAHUPOBAHHOMU

Pasmep cuctempl 3HAUMTENBHO NIPEBBIMIAET IEpBOHA- BrIcokas Tepnumas
YaJIbHO paCCUUTAHHBIN

[Iporpammusrit xkox, reHepupyembiii CASE-cpenctBamu, CpenHsist HesnauurenbHas
HeapeKTUBEH

KoneuHo, Kak BEpOSTHOCTh PHUCKOB, TaK U BO3MOXHBIM ymiepd OT HHUX JOJKHBI
nepecMaTpuBaTbCs MPHU MOCTYIJICHUU JOTOJHUTENbHON HMH(pOpMAnMu 00 3THX pHCKax M IO
Mepe peau3alyuyd MEpOnpUATUN TO ympaBieHHi0 UMH. [losTomMy mogoO0HBIE TaOIUIBI PUCKOB
JIOJKHBI TIEPEEIbIBATHCS Ha KayKIOW NTEPALlUU IIPOLECCA YIIPABIECHUS PUCKAMH.

[Tocne mnpoBeneHHs aHaIW3a PHUCKOB OMNpPENENSIIOTCS Hanbojiee 3HAuMMble PHUCKH,
KOTOpBIE 3aTEM OTCJIEKUBAIOTCA HA MPOTSDKEHUWH BCETO CpOKAa BBINOJHEHUS IPOEKTA.
Onpenenenre 3TUX 3HAYUMBIX PUCKOB 3aBHCHUT OT UX BEPOATHOCTEW U BO3MOXHOrO yiiepba. B
o011eM ciyyae BCerja OTCISKUBAIOTCS PUCKH € KaTacTpO(UUECKUMH MOCIEACTBUSAMHE, a TaKxkKe
PHUCKH C CEphE3HBIM YIepOOM, 3HaUCHHE BEPOSITHOCTH KOTOPBIX BBIIIE CPEITHETO.

B HEKOTOpPBIX CTAaThAX PEKOMEHIYETCS ONpEeAeauTb U oTciaexuBarh 10 BepxHux"
PUCKOB, HO 3TO HE Bcerga oOOCHOBaHHas pexkomeHpaauus. KoiaumuecTBO pHUCKOB, KOTOpHIE
HE00XO0IMMO OTCIIEKHUBATh, 3AaBUCUT OT KOHKPETHOTO MPOEKTa. DTO MOXKET OBITh IMATh PUCKOB, &
MOXXET — mATHaAuaTb. Ho, KOHEYHO, KOJMYECTBO PHUCKOB, IO KOTOPBHIM IMPOBOIUTCS
MOHUTOPHHT, JOJDKHO OBITh 0003pHUMBIM. bBONBIIOE KOJMYECTBO OTCIICKHMBAEMBIX PHUCKOB
noTpeOyeT OrpoMHOr0 KoJudecTBa cobupaemoit wuHpopmanuu. W3 cmucka pHCKOB,
NPECTaBICHHBIX B Ta0. 3.6, [UIi MOHMTOpPHUHTA CleAyeT 0ToOpaTh T€ PUCKU, KOTOPbIE MOTYT
MIPUBECTU K KaTacTpO(PUUECKUM U CEPbE3HBIM MOCIEACTBUAM ISl Balllero MPOEKTa.

[InanupoBaHue puCKOB

[InanupoBaHue 3akialO4yaeTcs B ONPEACICHUH CTPATETHMH YNPaBICHUS KaXJbIM
3HAYUMBIM PHUCKOM, OTOOpPaHHBIM JUIi MOHUTOPHHIA TOCJE aHaji3a PUCKOB. 3JIeCh TaKkKe He
CYILIECTBYET OOIICTIPUHATHIX MOAXOA0B JUIsl pa3pabOTKM TaKUX CTpaTeruii — MHOTroe
OCHOBBIBaeTCsA Ha "dyThbe" M OINBbITE MEHeKepa mpoekTta. B Tabm. 3.7 moka3aHbl BO3MOXKHBIE
CTpaTeruy ynpaBiIeHUs] OCHOBHBIMU PUCKaMHU, IPUBEACHHBIMU B Ta0. 3.6.



Tabmuma 3.7 - Ctp

Puck
DUHAHCOBBIE TTPOOIEMBI

aTerHy yNpaBJICHUS] pUCKAMU
Crtparerus
[ToaroToBUTH KpaTKUH JOKYMEHT s PYKOBOJCTBAa OpraHU3allUM,

OpraHu3aIu MOKa3bIBAIONINN BaXHOCTh JAHHOTO TMPOEKTa IS JOCTHKEHUS
(bMHAHCOBBIX 1IeJIeH OpraHu3aIluu
[TpoGnembl [Mpenynpenuth 3aka3yuka O TMOTEHIHAIbHBIX TPYAHOCTIX U

HEKBATU(DUITUPOBAHHOT
0 mepcoHaja

BO3MOXKHOM 3aACPIKKE TMPOCKTA, PACCMOTPCTL BOIIPOC O IMOKYIIKC
IKOMIIOHCHTOB CHCTCMBI

Bose3snu nepconana

PeopranuzoBats paboTy KOMaHABI pa3pabOTYMKOB TakUM 0Opa3oM,
4TOOBl 00S3aHHOCTH W paboTa YJICHOB KOMAHJBI NEPEKPHIBAIN PYT]
npyra, BCIEICTBHE 3TOTO pa3pabOTYMKU OyAyT 3HATh M TMOHHMATH
3a/1a4M, BHIIOJIHAEMbIE JPYTHMHU COTPYTHUKAMH

JledexTHBIC CUCTEMHBIE
KOMITOHCHTBI

3aMEHUTH IIOTCHIIMAJIBHO HG(l)GKTHI:IC CHUCTCMHBIC KOMITOHCHTH]
MOKYITHBIMH KOMIIOHCHTAMMU, I'apaHTUPYIOIIMMH Ka4CCTBO pa6OTBI

W3menenus TpeboBaHMi

[TorbiTaThCst  OompeAenuTb  TpeOOBaHUS,  Hamboyiee  BEPOSITHO
NOABEP)KEHHbIE M3MEHEHUSIM; B CTPYKType CHUCTEMBI HE OTOOpakaTh
IeTATbHYI0 HH()OPMAIIHIO

Peopranusanus [TonroroBuTh KpaTKUM [JOKYMEHT MJIs PYKOBOJACTBA KOMIIAHWH,
KOMIIaHUH- MOKAa3bIBAIOIIMM BaXHOCTh JAHHOIO TPOEKTa Ul JIOCTH)KEHUS
pa3paboTuuka (bMHAHCOBBIX LieJIel KOMITAHUH

Henocrarounas PaccMOTpeTh BO3MOXKHOCTH NMOKYIKH 0ojiee MPOU3BOAUTEIHHON 0a3bl
IIPOU3BOJUTEIBHOCTD NAHHBIX

0a3bl JaHHBIX

Henoonenkn  BpeMeHu PaccMOTpeTb BONPOC O  TOKYIIKE  CHUCTEMHBIX  KOMIIOHEHTOB,

BBITTIOJTHCHUS IIPOCKTA

CyecTByeT Tpu

MCCJIeI0BaTh BOBMOXKHOCTh MCITOJIb30BAaHUS TeHEpaTOpa MPOrPaMMHOTO
KOIa

KAaTerOpPHUU CTPATETUi YIIPABICHUS PUCKAMH.

1. CtpaTeruu npenoTBpaieHusi puckoB. CoriacHO 3TUM CTPATETHSIM CIEAYET TPOBOJAUTH
MEpPOIPHUATHSL, CHIKAIOLIUE BEPOSATHOCTH IPOSBICHHUsS PUCKOB. lIpuMepoM MOXKET CllyKUTb
CTpaTerus UCKIIOYEHUS OTEHIIUAIBHO 1e(DEKTHBIX KOMIIOHEHTOB, onucaHHas B Tabi. 3.7.

2. MuUHAMHA3AIIHO

HHbIE cTpaTreruu. HampaBieHsl Ha yMeHbIIEHHE BO3MOXKHOTO yinepOa

OT pUCKOB. [IpuMepoM CyKUT cTpaTerusi yMeHbIlIeHus yiiepda oT 00e3HH YJI€HOB KOMaH bl
pa3paboT4yrKoB (cM. Tabu. 7).

3. [InanupoBanue "aBapuiiHbIX" cuTyanuii. COrlacHo 3THM CTpaTerwsiM HEoOXO0IUMO
UMETh IUIaH MEPOIPUATHH, KOTOpPBIE CIEAYET BBINOIHUTH B CIydae IPOSBIECHUS PUCKOBOM CH-
Tyauuu. B tabn. 3.7 310 cTparerus moBeA€HUs MPU BOSHUKHOBEHMM (PMHAHCOBBIX MPOOJIEM Y
OpraHu3alMu-pa3paboTunKa.

MOHHMTOPHHT PUCKOB
MOHUTOPUHT PUCKOB 3aKJIOYAETCA B PETYJSIPHOM IEpecyeTe BEPOSITHOCTEH PUCKOB M
yiiep6a, KOTOPBI OHM MOTYT HaHecTd. J{Jisi 3TOro HeoOXOJUMO MOCTOSHHO OTCIIEKHUBATh (ak-

TOPLI, KOTOPBIC BJIUAIOT
OT TUTIOB pucka. B Tab.

Ha BEPOATHOCTh PUCKOB M BO3MOKHBIN ymIiepO. ITH (akTOpbI 3aBUCST
8 MpuBeIEHbI NPU3HAKH, KOTOPBIE TOMOTAIOT ONPEAEIIUTD THUIl PUCKA.

Tabmuua 3.8 - [Ipu3HaKu pucKoB

Tun pucka [Tpr3Haku

TexHomornueckue 3alepKKM B TOCTaBKE OOOPYIOBAHHSI WM TPOTPAMMHBIX CPEICTB

pHUCKH nojaAep kKU Tmporecca co3ganus [10, MHOro4YucCIEHHbIE JOKYMEHTH-
OBaHHBIC TEXHOJIOTHYCCKHE MPOOIEMBI

Pucku, cBs3aHHble ¢ HH3KO€ MOpajgbHOE COCTOSIHME II€pCOHaja, HATAHYTbIE OTHOIICHUS

MEPCOHAIIOM MEXIy YJICHAMH KOMAaHJIbI Pa3pabOTUYMKOB, HU3KOE KayeCTBO BBITIONH

HEHHOHN pabOTHI




Opranu3zanoHHbIE
PUCKH

PasroBopel cpenud mepcoHara O T[AaCCUBHOCTM U HEIOCTaTOYHOM|
KOMIETEHTHOCTH BBICHIET0 PYKOBOJICTBA OPraHU3ALNH

WNHcTpymMeHTaIbHBIE
PHUCKHU

Hexenanue pa3pabOTYUKOB HCIOJIB30BATh IPOTPAMMHEIC CPEJCTBA|
moaiep K, HeoaoOputTenbHbie OT3bIBEI 0 CASE-cpeacTBax, 3ampochl
Ha 00JIee MOIIIHBIC HHCTPYMEHTAJIbHBIC CPEJICTBA

Pucku, cBs3aHHBIC
CUCTEMHBIMU
TpeOOBaAHUSIMU

HeoOxomumMocTh  mepecMOTpa MHOTHX  CHCTEMHBIX  TpeOOBaHUH,
HEIOBOJILCTBO 3akasunka [10

Pucku oriennBanusa

M3menenus rpaduka pabOT, MHOTOYHCIICHHBIC OTYETHl O HAPYIICHHUH

rpacduka pabot

MOHI/ITOpI/IHF PHUCKOB NOJIKCH OBITh HCIIPEPBIBHBIM IMPOLECCOM, OTCJICIKUBAIOIHUM XOI

BBIIIOJIHEHHUSI MEPONPUATHI 110 YIPABICHUIO PUCKAMH, IPU ITOM KaXKIbIi OCHOBHOM PHCK

HAOJIKCH paCcCMaTpuBaThLCAd OTACIIBHO.

BapI/IaHTI)I HHANBUAYAJIBbHBIX 3agaHui

1. B cooTBeTCTBMM C yKa3aHHOW MpeAMETHON 00JIaCTbIO U KJIAcCOM pa3pabaThiBaeMoit
WHPOPMALMOHHON CUCTEMBI pa3padoTaTh HH(POPMAIIMOHHYIO CHCTEMY.

Tabmuua 1 — MaauBuayanbHbIe 3a0aHus

No ITpeameTHas 061acTh Kimacc UC

1 Cknan MRP

2 [Ipon3BOACTBEHHOE NPEANPUITHE ERP

3 Toprosoe npennpusTre CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npeanpusTre B2C

6 [Topran B2B

7 CrpoutenibHOE IPEANPUATHE NC yuera

8 Briciiee yueOHOE 3aBe/IeHNE NC ynpaBnenust
9 WudpacTpykTypa npeanpusTus CIIIIP

10 | AnmapatHast HHPACTPYKTypa MPeITPUATHS DKCIepTHAsI CUCTEMA

2. B cooTBeTCTBUU C yKa3aHHON MpEIMETHON O00JacThi0O U KIAcCOM pa3padaThiBaeMOit
MH(GOPMAITMOHHON CUCTEMBI pa3pab0TaTh CTPATETHUIO YIIPABIICHUS IPOSKTOM.

2.1. IT-MeHeKMEHT MPUKIaIHON HHpOpMaIMOHHOM cucTembl kitacca CRM

2.2. IT-MeHEeDKMEHT — TpUKIagHOM  mHpOopMmammoHHOW  cuctembl  «llocTaBIMKH

NpEaApUATUS

2.3. IT-MeHeKMEHT NPUKIATHOW HHPOPMAIIMOHHOM CHUCTEMBbl YydeTa MpOTrpaMMHBIX

CPEeACTB NpPEANPUITHS

2.4. IT-MeHeKMEHT NPUKIATHON HH()OPMAITMOHHON CHCTEMBI TECTUPOBAHMS 3HAHUI
2.5. IT-MeHeKMEHT TpPUKIATHOW WH(POPMAIMOHHON CHUCTEMBI yuyeTa YCIeBaeMOCTH

CTYJICHTOB

2.6. IT-MeHeKMEHT NMPUKIAIHON HHPOPMAIIMOHHOM CUCTEMBI «BBITYCKHUK BYy3a»
2.7. IT-MeHeKMEHT NPUKIAJAHON MPOrpaMMbl y4eTa pecypcoB sl MHPOPMAIMOHHOMN

cucreMsl ki1acca MRP

2.8. IT-MeHeKMEHT MPUKIATHONH HMH(POpPMAMOHHON cucTeMbl «CaHaTOPHO-KypOpTHAs

ACATCIBbHOCTDL»

2.9. IT-MeHeKMEHT — NpUKIaAHONM  uHpopManuMoHHON  cucreMbl  «Peructpartypa

IIOJIHNKIINMHUKN)

2.10. IT-MeHem>XMEHT TpUKIAAHOW UHPOPMAMOHHON cucrteMbl «KoMmIbrOTEpHbII

Marasmut»



6. YAEBHO-METOJUYECKOE U HTHOOPMAILIMOHHOE OBECIIEYEHUE
JUCLMIIINHBI

6.1. IlepeyeHb OCHOBHOI U 1OTOJHUTEJIBbHOM JTUTEPATYPHI, HEOOXOAUMOI IS
OCBOCHUA JUCHUIIIMHBI

6.1.1. IlepeyeHb OCHOBHOI JINTEPATYPbI

bapeimieBa A.B., banaua K.B., T'onos P.C., Ilepenepsiee .M. UnnoBammu: YdeOHOe
nocobue / [lox obmi. pen. a.3.H., mpod. A.B. Bapwimesoit. — 2-¢ uzn. — M.: U3narenbcko-
ToproBas kopriopanus «/lamkos u K », 2018.

6.1.2. IlepeyeHb JONOTHUTEILHOM JIUTEPATYPbI
HNunoBanmoHHbli MeHeKkMeHT : kypc jekuui / FO.H. Kymnakxos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.@eneparu, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

6.2. IlepeyeHb y4eOHO-METOAUYECKOTO 00ecTiedeHHsI CAMOCTOSITE/ILHOI PadoThI
00y4YaOIIMXCS M0 TUCHUIJIMHE

1. Mertoandeckue yKazaHWsi TIO BBITIOJIHEHUIO TPAKTUYECKUX PAOOT MO TUCIUTIIMHE
«ITpOEKTHBIN MEHEIKMEHT.

2. Meroanyeckne peKOMEHAAUUU ISl CTYAEHTOB IO OPTraHU3aIlMU CaMOCTOSITEIbHOM
paboTsl o guctumInHe «[I[pOeKTHBIN MEHEIHKMEHT.

6.3. [lepeuenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
HNHTepHeT, HEOOXOAUMBIX VIS OCBOCHUS TUCHUTIIHHBI

1. YauBepcurerckas 6udanoreka online. http://www.biblioclub.ru.

2. OBC «IPRbooksy. http://www.iprbookshop.ru.

3. Dnextponnas 6udmmoreka CKDY.. http://catalog.ncstu.ru.

4. T'ocynapcTBeHHasi MyOnuYHas Hay4yHO- TexHHueckas Oubmmoreka Poccun. (I'TIHTH

Poccun). www.gpntb.ru.


http://www.gpntb.ru/
http://www.biblioclub.ru/
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