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BBEJIEHUE

B Metoanueckux ykazaHUSX COIEPXKATCsS MaTepHallbl, HEOOXOAUMBIE Il CAMOCTOSATEIbHON
NOJATOTOBKH CTYIEHTOB K BBIIOJHEHUIO MPAKTUYECKUX paboT. B ommcanue nmpakTuiyeckux padot
BKJIIOUEHBI 1IeJIb PaboThl, MOPSAIOK €€ BBIIOJHEHHUS, PACCMOTPEHBI TEOPETUYECKUE BOIPOCHI,
CBSI3aHHBIC C pean3alfell IOCTaBIEHHBIX 3a/1a4, IPUBEICHA HEOOX0qMMast JTUTEpaTypa.

Meroanueckue yka3aHUsl IOCBSIIEHbl Kypcy «lIpOeKTHBIM MEHEIKMEHT B pEeLICHUU
WH)KEHEPHBIX 3a/a4». YHOPaBIATh JIOJABMH CJIOXHO. YTIpPaBisATh JOAbMHU 3()(EeKTHBHO —
HEUMOBEpPHO CJI0XKHO. [loaTOMy MBI H300peTaeM U CMEIIMBAaeM pa3Hble MPAKTUKH, AJITOPUTMbI
Y TEXHOJIOTMH KOHTPOJIsS, OLEHKM pE3yJlbTaroB Tpynaa. l[lepexomum oOT yCcTapeBUIMX METOIUK
K HOBBIM, CTapaeMcsi y4eCTb BCE HIOAHChl M PUCKH, TPAaTHUM BpEMS U PECypChl Ha IUIAHUPOBAHME
BMECTO pabOTHI IO HAKATaHHOM.

W3 MHO)XEcTBa METOAOJOTUM HY)KHA OJHA ONTHUMAalbHAas W HACTPOCHHAs JIMYHO IOJ Hac
u Hall npoekT. OAHO [Je/0 BBIIOJHATH IIAOJOHHBIE 3aJa4d CTPOrO I10 CKPUNTAM W3 KHUIH,
JIpyroe — MeTOJIOM MpoO ¥ omKrOOK BbIPaOaThIBATh CBOU CIICIUATbHBIC HHCTPYMEHTHI I y4yeTa
NPUOPHUTETOB  KOMMaHuM. [loaToMy mpoekTHblii  MeHemKMeHT (PM), To ecTb  MeTOmONIOTHS
yIpaBiIeHUS KOMIIAHUEH C JeTIeHUEM Bceil paboThl Ha MPOEKThI, CTAHOBUTCS MOIMYISAPHBIM BO BCEX

OTpacsx.
MHorre KOMIAHHHU TOJBKO ceHvac MepexoasiarT OT KIacCH4YecKol (0TpaboTaHHasi, YacTo
OrOpoKpaTHYecKas cxema) K MPOeKTHOU (Kaxkast 3a/1a4a OTJIENIBHO, JIeJIESTUPOBaHUE

OTBETCTBEHHOCTH) MOAEIH YyrpaBieHus. OOmMi MEHEeKMEHT A NpeANpUHUMATENs CBOJIUIICA
K TOMY, YTO €CThb PYKOBOIMTEIb U UCIOJHUTENDb 3a1a4yi. JUCHUIUIMHA B3aUMOJIEHCTBUS 3aBUCEIIA
OT TOr'0, KaK IponucaHo B 1mabdone. [11ad10H jxe 6bu1 BOUT B pa3yMbl BCEX OJJMHAKOBO JieT 3Tak 20-
30 mazan. TompKo 3TOT MAOJIOH YK€ HE IPUMEHHUTH K HOBBIM YCIIOBHSIMH MUPOBOTO PHIHKA.

Hcropudecku Bce Havajaoch € TOrO, YTO B MEpHOJ nepecTpoiiku 90-x ronosB caMa JIOTHKa
BeJieHUs] Ou3Heca Obula HapyllleHa HACTOJBKO, YTO IONBITKM IOCTPOUTH HOBYIO pabouyro
KOHLEMNIUIO YIPABJIEHUS B MIIIEHUYM CO3JaM TEPMHMH «KOMIIAHUSA-OJHOAHEBKay». KoHuenuun
TaKUX KOMIAHWWA TPOBEPSUTHCH Ha MPOYHOCTh W TOJNBKO oxHa u3 10 koMmaHWii cymiecTBoBaia
6onbue nonyrona B 2000-x. [TapamienbHO OCTaBagMCh MHOTOJIETHUE MPEANPUATHS, KapIUHAIBHO
MEHSSACh KaXable JIET 5 YTOOBI BBDKUTDH B IIEPHO/] IIEPEMEH.

B 2010-x nuH(pOpMaLMOHHBIN B3pbIB UHTEPHETA CZeall JOCTYIHON BCIO pa3poO3HEHHYI0 0a3y
HapabOOTOK  €BPOINEMCKOTO U aMEepUKaHCKOro Ous3Heca. U3 TOHH TOJIE3HOM U MYCOPHOM
UHPOPMALIUU BpPOJIE «UTO TAaKOE YIPABICHHWE MPOEKTAMU M COBPEMEHHBIH MEHEIKMEHT», «Kak
pacnpenenaTb 00s3aHHOCTH, MPaBUIIBHO MPENyrajblBaTh U COKpAIlaTh PUCKW» MPEAIpPUHUMATENN
JI0 CHX TIOp BBIOMPAIOT KPYIUIbl 3HAHUH, IPUMEHUMbIX UMEHHO B UX KOMIIaHUSX.

Celiyac MbI cleIMM B HOBOCTAX Kak HpPHUOBUIbHBIE KOPHOpAalMM pacTyT U pacHaaarorcs
Ha MOJPAa3AEICHUS, TIOKYIAIOTCS U MIEPEKUBAIOT CTPYKTYPHBIE CIMSHMS. 33 KaKIbIM aKTOM KYIUIH-
NPOJaXXH OTHEeIa KPOEeTCsl CIIOKHAasg CeTh NPOEKTOB (Ta/PKEThbl, MPUIOKEHMSI, PACIIUPEHMs IS
Opay3epoB), CBS3aHHBIX MO Pa3HbIM KpuTepusiM. Korja MeHSIOTCS KpUTEpUU, MEHsSeTCs JAeJeHHe
IIPOEKTOB Ha rpymnmbl. MIMEHHO HM3MeHeHHe TrpynmupoBKH M coobmaroT HaMm B CMU. Buytpu xe
KOMITaHUH TPOJIOIHKAIOT paboTaTh, @ MPOEKTHI BEYTCS HEIIPEPBIBHO.

IT project management (PM) — 3To AUCHMIUIMHA, YTO OOBEAMHSACT MPOIETYPHI, TPHHIIUATIHI
U MOJIUTUKY  BeleHus OusHeca. OHa  PYKOBOJAUT TMPOEKTOM  OT pa3padOTKHM  KOHUEMIHU
JI0 3aBEepUICHMSI IPOEKTa.

OOummit  (pyHKUIMOHANBHBIM) W MPOEKTHBIH  MEHEKMEHT OTJIMYAaeTcss TeM, 4TO
(GyHKIIMOHAIBHBIA MEHEKMEHT cTabuieH. Ero nenb: moanep:kaTh U NPUYMHOXKUTh KauCTBO U
3P PEKTUBHOCTh MPOrPaMMHOT0 MpoaAyKTa. EcTh oTpaboTaHHbIH 111a0JI0H, OH pabOTaeT MOCTOSHHO.
[TpoekTHbIII MEHEMKMEHT H3MeHYUB. Llenb MPOeKTHOro MeHeIKMEHTAa: JIOCTUTHYTh pe3yjbTaTa
000 11eHOM, yuuThIBas, 4To ecTh deadline.

[IpuumHO¥l mepexoma oT obmero MeHemKMeHTa K PM  dame apyrux CTaHOBUTCS
HA/IeKHOCTb —  BMECTO  OTHOCHTEJIbHOM  aOCTpakTHOW  MEPCIEKTUBBl K MPEeACcKa3yeMbIM
pe3yJbTaTaMm.



1. HEJb U 3AJJAYU OCBOEHUA JNCHUIIJINHBI

Lenpro ocBoeHUs MUCIUILTAHBI «[I[pOSKTHBIN MEHEHDKMEHT B PEIICHUH HHKCHEPHBIX 3a71a9)
sBnsieTcs (GopMupoBaHuEe Habopa MpodecCHOHANBHBIX KOMIETEHIUH Oyaymiero OakamaBpa IO
HarpaBjeHuto noarotToBku 19.03.04 TexHosorus MPOAYKIMH W OpPraHU3AlMH OOIIECTBEHHOTO
[IUTAHUSL.

3amaud OCBOCHMS JUCHUUIUIMHBI: M3y4YEHHE METOJOJOTHH TPOSEKTHOIO MEHEHKMEHTA,
OCBOCHHME METOJIOB U HHCTPYMEHTOB IMPOEKTHOI'O MEHE/PKMEHTA B PEIICHUU MHKEHEPHBIX 3a7a4.

2. OBOPYJJOBAHUE U MATEPHUAJIBI

ArnmapaTHbI€ Cpe/ICTBA: MEPCOHAIBHBIA KOMITBIOTED;

ITporpammusie cpeacrea: OC MS Windows; MS Visual Studio, MS Office.

VY4eOHblii kiacc ocHaimeH I[BM-coBMeCTUMBIMH KOMIBIOTEpPAMH, OOBEIMHEHHBIMU B
JIOKaJIbHYIO ceTbh. JIoKalpHas ceTh yueOHOro Kjacca MMeeT IOCTOSTHHBIN 10CcTyl K ceTH Internet mo
BBIJICNICHHOW JWHMU. [l TpoBeneHUs J1abOpaTOpHBIX PadOT HEOOXOAWMO  CIenyroIee
nporpaMMHoe o0OecrnieyeHue: onepanronHas cucrema MS Windows, maker oducHsix nporpamm MS
Office, maker MS Visual Studio.

3. YKA3AHMUS 11O TEXHUKE BE3OITACHOCTH

Ilepen HagamoM paboOTBl cieayeT yOEAUTbCS B MCIPABHOCTU  DIIEKTPOIPOBOJIKHU,
BBIKJIFOYATEJIeH, NITENCENIbHBIX PO3ETOK, IPU MOMOILM KOTOPhIX 000pYy/JOBAHNE BKIIKOYAETCS B CETh,
HAJIMYUH 3a3€MJICHHS KOMITBIOTEPA, €r0 pPab0TOCIIOCOOHOCTH.

JUist CHUYKEHMS WM IPEJOTBPALCHUS BIMSIHUA ONACHBIX U BPEIHBIX (PAKTOPOB HEOOXOMMO
C06JHOIlaTI) CaHUTApPHBIC IIpaBHJia W HOPMbI, THT'MCHHYCCKUC Tpe6OBaHI/I$I K HCPpCOHAIbHBIM
3JIEKTPOHHO-BBIUUCIIUTENIbHBIM MAIIMHAM.

Bo u3bexanue MOBPCIKACHHUA U30JIALIUHN ITPOBOJOB U BOSHUKHOBCHUA KOPOTKUX 3aMBIKQaHUH
HE paspelaercs: BellaTh YTO-JIMOO Ha MPOBOJA, 3aKpallluBaTh M O€NUTh IIHYphl U IMPOBOJA,
3aKj1a/ipIBaTh MPOBOJA U IIHYPHI 3@ Fa30Bbl€ U BOJAONPOBOAHbBIE TPYOBI, 32 OaTaper OTONUTEIbHON
CHCTEMBI, BBIIEPTMBaTh LITEINICENIbHYIO BWJIKY M3 DPO3ETKM 3a IIHYp, YCWIHE MAOJDKHO OBITh
IMMPUIIOKCHO K KOPITYCY BUJIKH.

JUIs HCKIIIOUEHUS! NMOPAKEHUs DJIEKTPUUECKUM TOKOM 3alpeliacTCs: 4YacTO BKIOYATH U
BBIKJTIOUATh KOMIBIOTEp 0€3 HEOOXOIMMOCTH, IPUKACATHCS K SKPaHY U K THIJILHON CTOPOHE OJIOKOB
KOMITbIOTEpa, paboTaTh Ha CPEACTBAX BBHIUMCIUTENBHOW TEXHUKH U NiepudepuitHoM 000py10BaHUN
MOKpPBIMH pYyKaMH, paboTaTb Ha CpEACTBaX BBIYMCIUTENIbHON TEXHUKU U TepUpepUitHOM
000pyIOBaHUH, UMEIOIIUX HAPYIIEHUS IEIOCTHOCTH KOpITyca, HapyLICHHs HU30JISALUU TPOBOJIOB,
HCHUCIIPABHYIO MHAWKALUIO BKIIIOYCHUA NHTAaHUA, C IIPHU3HAKAMU JJICKTPUUCCKOI'O0 HAIIPAKCHHA Ha
KOpIlyce, KJIacThb Ha CpEACTBA BBIYMCIMTENBHOM TEXHUKH M mepudepuifHoM 000pyJOBaHUU
MMOCTOPOHHHUEC NPEAMETHI.

3amnpenaercs o] HapsHKEHUEM OYHILATh OT MBUTH U 3arpsA3HEHUS 3JIEKTPOo0OOpyI0BaHHE.

Bo uzbexxanue mopaxeHHs! JIEKTPUYECKUM TOKOM, MPHU TOJIB30BAHUH AJIEKTPONpUOOopamMu
HENlb3sl  KacaThCsl  OJHOBPEMEHHO  Kakux-Iu0o  TpyOOmpoBoJOB, Oarapell  OTOIJICHMS,
METAJUIMYECKUX KOHCTPYKIHNA, COETMHEHHBIX C 3€MJIEH.

Ilocne oxoHuyaHus pabOTHI HEOOXOAMMO OOECTOYMTH BCE CPEACTBA BBIYMCIMTEIHHOM
TeXHUKH U TnepudepuitHoe obopynoBaHue. B ciaydae HenmpepbplBHOIO ydeOHOro mpoiiecca
HE00XO0/IMMO OCTAaBUTh BKJIIOUEHHBIMH TOJIBKO HEOOXOIMMOe 000pyI0BaHHE.

4. HAUMEHOBAHMUE ITPAKTUYECKHUX PABOT

Ne | HaumeHoBaHMe T€M TUCIHMILUIMHBI, UX KPATKOE COAEp KaHUE O6bem | UuTEpak
TE 9acoB THUHAS
M dopma
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Pazgen 1. OCHOBBI TPOEKTHOTO MEHEHKMEHTA

Tewma 1. BBegenue B mpoeKTHBIN MEHEI)KMEHT

Meroasl U cpeAcTBa MPOEKTHOIO MEHEKMEHTAa MH)KCHEPHBIX 3aJ1ad.
TexHONOrMM HPOEKTHOIO  MEHEKMEHTa WHKEHEPHBIX  3a/ad.
@OyHKIIMOHANBHBIE M TEXHOJIOTHYECKHE TPeOOBaHUSA K HHXKEHEPHBIM
IIPOEKTaM.

Tema 2. MeTo/bI U CpeIcTBA IPOSKTHOTO MEHEKMEHTA

[Ipenmernas 001acTh MHKEHEPHBIX MPOEKTOB. MoOJenn MHXEHEPHBIX
poekToB. CpencTBa CTPYKTYPHOTO aHAJIM3a MH)KEHEPHBIX MPOEKTOB.
MeTobl 1 CpeCTBA MPOEKTHOTO MEHEKMEHTA HHKEHEPHBIX 3a71auy.

Tema 3. MGHGI[)KMGHT 9TallOB JKM3HCHHOI'0 NHKJIAa HHKXCHCPHOTIO
IIPpOCKTa

[IpumeHeHre METOOB M CPEACTB IIPOEKTHOIO MEHEKMEHTA IS
pelIEHHs]  WHXKEHEPHBIX  3a1ay.  Mcrnosib30BaHWE  TEXHOJOTHIA

IINAALTIINTO MAIATINIMAIITA D XAINADTALIIIAI A\ AITONIILIMNMIA TTNOALLTANMIA

Tema 4. TexHOIOTMM MPOEKTHOTO MEHEI)KMEHTAa B PELICHUU
MHXEHEPHBIX 3aJa4

WHXUHUPUHT ¥ PEHMH)KUHUPHHT OH3HEC-TIPOLIECCOB  MPEAMETHOM
oOmacTi. ABTOMAaTH3alUsl OW3HEC-TIPOLIECCOB MPEIMETHOH 00JacTu.
TexHonorus ynpasieHHs U3MEHEHUSIMH B YIIPaBJIEHUN MHKEHEPHBIMU
IIPOEKTAMHU.

Paznen 2. IIpoekTHBIN MEHEPKMEHT HH)KCHEPHBIX 3a/1a4

Tema 5. Metonponorus MMPOCKTHOT'O MCHCIPKMCHTA NHKCHCPHBIX 3a1a4

MeTtoabl yHpaBJICHUSA NWHXCHCPHBIM IIPOCKTOM. OO0s3aTenLHbIE IMpOUCCChI
B YIPaBJICHUU HWHXCHCPHBIMU IPOCKTAMMU: obecreyeHust IIPOCKTOB,
IMMPOCKTHBLIC, KOHTPAKTAIIUU, TCXHUYCCKHUEC.

Macrep-
KJIaCC

Tema 6. Metop! yripaBieHns: Ka4eCTBOM MHKEHEPHOTO MIPOEKTA

Mertoael ynpaBiaeHHMs KadeCTBOM HWHIXKEHEPHOIO IIPOeKTa. MeTtoasl
obecreyeHus: KadyecTBa HWHKEHEPHOIO IIPOeKTa. MeTpuku KadecTBa
WHXEHEPHOTO TIpoekTa. CTaHAapTHBIA METOJ OICHKM 3HAYCHHUM
MOKa3aTeNel KauyecTBa. Y IPaBIECHUE KaUeCTBOM HHKEHEPHOI'O IPOEKTa

Macrep-
KJIacc

Tema 7. OO630p COBpPEMEHHBIX TEXHOJOTUHA  MEHEIKMEHTA
WHXEHEPHBIX 33724

TpamuuuonHsle MeToauKW ympaBieHus npoekramu. \Waterfall.
Vupasnenue Kputhueckod 1enbio mpoekta (CCPM). Meron
kputudeckoro mytu (CPM). PMI/PMBOK wmeton. [I'mOkas
MeToponorus ynpaeineHus |T-npoexTamu. MeTOIUKH 10 yIIPaBICHUIO
u3MeHeHussMU:  MeTozonorus MojaenupoBanusi  coobituii  (ECM).
DkcTpemanbHOoe  ynpasienue rnpoektamu (XPM). IIpomeccho-
opueHTHpOoBaHHbIe Mertoamku: Lean, Six Sigma, Lean Six Sigma.




[IponieccHo-opuerTupoBannas PM. I'nbpunnbie moaxoasl. PRINCEZ2,
PRiSM, Benefits Realization (BRM). bBeictpas pa3pabotka
npunoxenunii (RAD).

8 | Tema 8. I'mOkast meromosiorus yrnpasieHus npoekramu: Agile, Scrum, | 3
Kanban, XP, APF

Agile Methodology (ruOkast wmeromomorusi). Ilpunnuner Agile
Methodology. Metoasr Agile Methodology. Scrum. Keiic BHeapeHwust
Scrum. Scrum kak kapkac pa3paboTku. KirodeBwie 35eMeHTh Scrum.
eXtreme Programming: kogupoBaHue, TECTUPOBAHNE, MNIAHUPOBAHUE,
ciymanue. Crystal Methodology Anucrepa Kok6epHa.

HToro 24

5. COAEP)KAHUE NIPAKTUYECKHUX PABOT

IIpakTnueckas padora 1. BBenenne B IpOeKTHBII MEeHeIKMEHT
Ilesb padoThI: COCTaBUTH U NPOAHAIU3UPOBATH TPEOOBAHMS K MHKECHEPHOMY IPOEKTY.
OcHoBBI TEOpHU

[IpoGnembl, KOTOpbIE TPUXOTUTCS pellaTh CHOeUUaIlucTaM B IPOLECCe CO3JAaHUS
IIPOrpaMMHOr0 oOecreueHus, O4eHb ciaoxHbl. [Ipupona 3Tux npobdiem He Bceraa sicHa, 0COOEHHO
ecnu paspabaTbiBaeMasi MporpaMMHas CHCTEMa WHHOBAIlMOHHAas. B wacTHOCTH, TpyAHO Y&TKO
ommucaTh T€ JEHUCTBUS, KOTOpbHIE JOJDKHA BBIMOJNHATH cuctema. Onucanue (yHKIMOHAIBHBIX
BO3MOXXHOCTEH M OrpaHWYCHMI, HAKIIAJbIBAEMBIX HA CUCTEMY, Ha3bIBaeTCsd TPEOOBAHUSMHU K ITOM
cucTteMe, a cam Imponecc (GopMuUpoBaHUsA, aHAINW3a, JOKYMEHTHUPOBAHHMS W TPOBEPKH ITHUX
(GYHKIIMOHAJIBHBIX BO3MOXKHOCTEH U OTpaHUUYEHUI — pa3paboTKol TpeOOBaHMIA.

TpeboBanust moapasJeNnstoTCsl Ha IOJIb30BAaTEIbCKUE U cucTeMHble. [losb3oBarenbckue
TpeOOBaHUS — 3TO OMHCAHHE HA €CTECTBEHHOM S3bIKE (ILIFOC MOSCHSIONINE JUarpamMmbl) (pyHKIIHIA,
BBITIOJIHSIEMBIX CUCTEMOM, U OTPaHUYCHUM, HaKJIaIbIBaeMbIX Ha He€. CucTeMHbIE TPEOOBAHUS — ITO
OMHCAaHUE OCOOEHHOCTEH CHUCTeMbl (apXUTEKTypa CHCTeMbI, TpeOOBaHHs K MapameTrpam
000pyI0BaHUA U T.J.), HEOOXOAUMBIX 11 YPPEeKTUBHON peann3anuy TpeOOBAHMM MOTH30BATEIIS.

Pa3paborka TpedoBanmnii

PazpaboTka TpeboBaHU — 3TO MPOIECC, BKIIOYAOIINI MEPONPHUATHS, HEOOXOIUMBIE NS
CO3MaHMSI U YTBEPXKACHUSA ITOKYMEHTA, COAEpIKAIIero CHenu(puKaluio CUCTEMHBIX TpeOOBaHUU.
PaznnuaroT yeThipe OCHOBHBIX dTarla mpoiiecca pa3padoTKu TpeOOBaHMIA:

- aHaJIM3 TEXHUYECKOM OCYIIIECTBUMOCTH CO3/IaHUSI CUCTEMBI,

- opMUpOBaHUE U aHATU3 TPEOOBAHMUIA,

- crienu(pUMpoBaHne TpeOOBAHMM U CO3JaHNE COOTBETCTBYIOIIEH JOKYMEHTAIUH,

- aTTecTalMsl 3TUX TpeOOBaHUI.

Ha pucynke 1.1 mnokazaHbl B3aUMOCBSI3M MEXKAY OTUMH JSTamaMHd U PE3YJIbTaThl,
COTIPOBOXIAIONITHE KaXKIBIM TaIl IpoIlecca pa3pabOTKH CHCTEMHBIX TPEOOBaHUIA.

Ho mockonbky B mporiecce pa3paOOTKH CUCTEMBI B CHITy Pa3HOOOpa3HBIX MPUYKH TpeOoBa-
HUA MOT'YyT MCHATHCA, YIPABJICHUC Tpe6OBaHI/I$[MI/I, T.C. MIpoOHECC YIPABICHUA HU3IMCHCHUAMU
CUCTEMHBIX TpeOOBaHMIA, SBISAETCS HEOOXOJMMOW COCTABHOM 4YaCThIO NEATEIHHOCTH MO MX pas-
paboTke.

®opMupoBaHUEe U AaHAJIN3 TPeOOBAHUIT
Crnenyrommm »TamoM Impolecca pa3paboTku TpeOoBaHMMl sBisieTcss (OPMUPOBAHUE
(onpezneneHue) U aHATU3 TPEOOBAHUIA.
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Pucynok 1.1 - IIpomecc pa3paboTku TpeOOBaHUM

O6o06menHass Mozaens mpouecca (GOpPMUPOBaHHUS M aHalu3a TpeOOBaHUM MOKa3zaHa Ha
pucynke 1.2. Kaxmast opranuzaius UCIONb3yeT COOCTBEHHBIM BapHaHT TOM MOJIETH, 3aBUCSIIUI
OT “MeCTHBIX (aKTOpPOB”: OMbITa PabOTHl KOJJIEKTHBA Pa3paOOTUYMKOB, THMa pa3zpadaTbiBaeMOn
CHCTEMBI, HCTIOJIb3YEMBIX CTAaHJAPTOB U T.[.
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Pucynoxk 1.2 - [Ipouecc popmupoBanus u aHanu3a TpeOOBaHUN

[Ipouecc popmupoBanus U aHasin3a TpeOOBAHUI MPOXOAUT Yepe3 Psijl STAIOB.

1. AHanu3 npeaMeTHON 061acTu. AHATUTUKK JOJDKHBI M3YYUTh NMPEAMETHYIO 00JIacTh, I/1e
OyZeT 9KCIUTyaTHPOBAThCS CHCTEMA.

2. Coop TpeboBaHui. DTO TMpolLecC B3aUMOJAEHCTBHS C JIMIAMH, (OPMHUPYIOLIUMH
TpeboBaHus. Bo BpeMs 3TOro nporuecca npoaoKaeTcs aHaiau3 MpeAMETHON 00JIacTH.

3. Knaccudpukanuss tpeboBanuil. Ha »TOoM »sTame OecdopmeHHbIi Habop TpeGoBaHuUi
npeoOpa3yeTcst B JOTHYECKHU CBSI3aHHBIE TPYIITEI TPEOOBAHUH.

4. Pazpemienne npotuBopeunii. bes comHenus1, Tpe6G0BaHNS MHOTOYHUCICHHBIX JIUI], 3aHATHIX
B npoiiecce (hopMupoBaHus TpeOoBaHM, Oy1yT MpoTUBOpeunBbIMU. Ha 3TOM aTane onpeaensorcs
U pa3pelarTcs NPOTUBOPEUHs Pa3InYHOro poJa.



5. Haznauenne npuoputetoB. B mo6om Habope TpeboBaHuil OJHH U3 HUX OyAyT OoJiee Bax-
Hbl, 4yeMm jpyrue. Ha 53TomM »3Tame COBMECTHO ¢ JHIaMH, (OPMUPYIOUIMMH TpeOOBaHUA,
oTpeneNnioTcs Hanbolee BaXHbIE TPeOOBAHUS.

6. [IpoBepka TpeboBanuii. Ha 3Tom 3Tamne omnpeneisiercs: UX MOJIHOTA, OCIEA0BATEILHOCTD
Y HENPOTUBOPEUYHUBOCTD.

[Ipouecc popmupoBanuss ¥ aHanuza TpeOOBaHUIN LUKIWYECKUH, ¢ OOpaTHOIl CBS3BIO OT
OJTHOTO 3Tama K Apyromy. Llukn HauMHaeTcs ¢ aHanu3a MpPEAMETHON O0JIACTH M 3aKaHUYMBACTCS
poBepKoi TpeboBanuii. [loHMManne TpeboBaHUH MPEeIMETHON 00J1aCTH YBEIMYUBACTCS B KaXIOM
IUKJIE TIporiecca OpMHUPOBAHUS TPEOOBAHUIA.

PaccmoTpuM Tpu OCHOBHBIX MOAX0Ma K (hopMHpOBaHHUIO TpeOOBaHUIl: METO, OCHOBAHHBII
Ha MHO’KECTBE OTIOPHBIX TOYEK 3PEHUs, CIECHAPUH U STHOTpapUUIECKHl METO/.

OnopHble TOYKH 3peHUust

[Tomxox ¢ UCTIONB30BaHUEM PA3IMYHBIX OMOPHBIX TOYEK 3pEHUsS K pa3paboTke TpeOOoBaHMIA
MIPU3HACT pa3InyHbIe (OTIOPHBIE) TOYKU 3PEHUs Ha MPOOJIEMY U HCIOJb3YeT UX B KAUeCTBE OCHOBBI
IIOCTPOEHHUS M OpraHM3alMi Kak mpouecca (opMUPOBaHUS TPeOOBaHMM, TaK U HEMOCPEICTBEHHO
camux TpeOoBaHUI.

Pa3znuunble METOIBI IpeaaraloT pa3Hble TPAKTOBKU BbIpakeHMs "Touka 3peHus". Touku
3pEHUs] MOXKHO TPAKTOBATh CIEAYIOIIMM 00pazoM.

1. Kak uicrounnk nH(OpMAIMK O CUCTEMHBIX JaHHBIX. B 3TOM cilydyae Ha OCHOBE OMOPHBIX
TOYEK 3pEHHUs CTPOMUTCS MOJETh CO3JaHUS M HCIIOJNIb30BaHMS JaHHBIX B cucteme. B mporiecce
dbopMupoBaHus TPeOOBAHU OTOMPAIOTCS BCE TAKKME TOYKHU 3PCHHMS ( 1 HA X OCHOBE OIPEIEIISIFOTCS
JaHHbBIE), KOTOpbIe OyIyT CO3AAaHBI MU HCIOJNb30BAHBI MPU pabOTe CHCTEMbI, a TaKXKE CIIOCOOBI
00pabOTKM ITHX JTAHHBIX.

2. Kak cTpykTypa mpeictaBieHUd. B 3ToM ciydae TOYKHM 3pEHHsS] pacCMaTPHUBAIOTCS Kak
ocobast 4YacTh Mojenu cuctembl. Hampumep, Ha OCHOBE pAa3JIMYHBIX TOUYEK 3PEHUS MOTYT
pa3pabaThIBaThCsi MOJIENH ""CYIIHOCTh-CBSI3b'", MOIENTM KOHEUHOTO aBTOMATa H T.1.

3. Kak momyyartenu CHCTEMHBIX CEpPBHCOB. B 3TOM cilydae TOYKH 3pEHHS SBISIOTCS
BHEIIHUMH (OTHOCUTENIBHO CHUCTEMbI) NOJIY4aTeIsIMU CHCTEMHBIX CEpPBHUCOB. TOYKM 3peHHus
MIOMOTal0T ONpPEAEIUTh JaHHbIE, HEOOXOIUMBIE ISl BBIIOJHEHHS] CUCTEMHBIX CEPBHCOB MJIU HUX
yIpaBIIEHUS.

Haubonee >p¢pexkTuBHBIM MOAXOIOM K aHAU3y TAaKUX CHUCTEM SIBJISIETCS HCIIOJIb30BAHUE
BHEIIHUX  ONOpHBIX  Touek 3peHus. Ha  ocHoBe »TOro  moxaxoma  paspaboTaH
meron VORD (Viewpoint-Oriented Requirements Definition — onpenenenue TtpeboBaHuil Ha
OCHOBE TOYEK 3peHMs) i (GopMHpOBaHUS U aHanu3a TpeOoBaHM. OCHOBHBIE 3Talbl
metona VORD nokasansr Ha pucynke 1.3.

1. Unentudukanus Touek 3peHusi, NOJY4arOIUX CHUCTEMHbIE CEPBUCHI, U HAEHTH(UKALUS
CEPBHCOB, COOTBETCTBYIOIINX KaX/10H TOUKE 3PEHHUS.

2. CTpyKTypHpOBaHUE TOUYEK 3PEHUS] — CO3JlaHHE HepapXUM CTPYHIMPOBAHHBIX TOUYEK 3pe-
Hus. OOlIecucTeMHbIE CEPBHUCHI MPEJOCTABISAIOTCS O0Jee BBICOKMM YpPOBHSM HEpapXuu U
HaCJIEAYIOTCS TOUKaMH 3PEHUS HU3IIETO YPOBHSL.

3. JlokyMeHTHpOBaHNE OTIOPHBIX TOYEK 3PEHUs, KOTOPOE 3AKIIOYACTCS B TOUHOM ONHCAHUHU
UICHTU(PHUIIMPOBAHHBIX TOYEK 3PEHUS U CEPBHCOB.

4. OToOpakeHHe CHCTEMBI TOYEK 3PEHHs, KOTOpas MOKAa3bIBAET CHUCTEMHBIE OOBEKTHI, OII-
peliesieHHbIe Ha OCHOBE MH(OpPMAINH, 3aKIIIOYEHHON B OMTOPHBIX TOUKAX 3PEHHSL.
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Pucynok 1.3 - Meron VORD



IIpumep. Paccmorpum ucnonb3oBanue merona VORD Ha mepBbIX Tpex Liarax aHaiusa
TpeOOBaHUI ISl CUCTEMBI CUCTEMBI TOJIIEPKKU 3aKa3a M ydeTa TOBapoB B OakajeitHOU iaBke. B
OakaleiiHON JIaBKe ISl KKIOro TOBapa (PUKCHUpyeTcss MECTO XpaHEHHs (OMpeleiICHHAs IOJKa),
KOJIMYECTBO TOBapa M ero mocraBuiukK. CucremMa NOIJCPKKU 3aKa3a W ydeTa TOBApOB JIOJKHA
oOecrieunBarth J100aBiIeHNE HHPOPMALIUK O HOBOM TOBape, M3MEHEHNE WX yIaleHne HH(OopMaIiu
00 wmMeroleMcsi TOBape, XpaHeHHe (I00aBJIeHHWE, W3MEHCHHE M YJaJICHHE) HHPOPMAIMH O
MOCTAaBIIMKAX, BKIIOYAOMmEH B ceOs Ha3BaHue (upmbl, ee aapec u Tenedon. [Ipum momomm
CUCTEMBbl COCTAaBJISIIOTCS 3aKa3bl MoOcTaBIIMKaM. Kaxaplii 3aka3 MOXET CoOJep>KaTh HECKOJIbKO
NO3UIMI, B KaXJOW MO3ULMHU YKa3bIBalOTCS HaMEHOBAaHHE TOBapa U €ro KOJIMYECTBO B 3aKase.
Cucrema mno TpeOOBaHUIO TMOJb30BaTeNss (GOPMUPYET U BbIJAET HA IMeYaTh CIEAYIONIYIO
CIIPaBOYHYIO HUH(OPMAIIHIO:

- CIIUCOK BCEX TOBApPOB;

- CIIUCOK TOBAPOB, UMEIOLUXCSI B HAJIMUNU;

- CIIUCOK TOBAPOB, KOJMYECTBO KOTOPHIX HEOOXOAUMO MOIOJIHUTH;

- CIIUCOK TOBAPOB, IIOCTABJIAEMbIX JaHHBIM IIOCTABIIUKOM.

[TepBpiM m1arom B (hOopMHpPOBaHUM TPEOOBAHUUN SBISETCS MACHTU(UKAIMS OMOPHBIX TOUYEK
3peHus. Bo Bcex Meronax (opmupoBaHMs TpeOOBaHMM, OCHOBAaHHBIX Ha HMCIOJIb30BAaHUM TOYEK
3peHusi, HauajabHas uAeHTU(UKaIMs sBIseTcs HanbOosiee TpyAHOU 3amayeil. ONUH U3 TMOIXOAO0B K
UACHTU(PUKAIIMY TOYEK 3pEHUS] — METO]I "MO3roBOM aTaku', KOrJa ONnpeAestoTcs MOTeHIMAbHbIE
CUCTEMHBIE CEPBUCHI W OpPraHM3alMH, B3aUMOACHCTBYIONIME ¢ cucTeMol. Opranusyercs BCTpeua
JIML, YYacTBYIOLIUX B ()OPMUPOBAHUM TPEOOBAHUM, KOTOPBIE MpEJIaraloT CBOM TOYKHU 3pEHUs. DTU
TOUKHM 3pPEHUsl MPEICTABIAIOTCS B BUJE JIUArPAMMBbI, COCTOSIIEH M3 psga KPYroBbIX 0OJacTei,
O0TOOpaXKaroIIMX BO3MOXKHBbIE TOUKH 3peHust (puc. 4). Bo Bpems "mo3roBoi ataku" HEOOXOAUMO
UACHTU(PUIUPOBATh TMOTCHIIMAIbHBIC OMOPHBIE TOYKU 3PEHHS, CHUCTEMHBIE CEPBHCHI, BXOIHbBIE
JaHHbIE, HeYHKIIMOHAIBHbIE TPEOOBAHUS, YIIPABIISIONINE COOBITHS U HCKIIOUUTEIBHBIC CUTYAIIHH.

Crnenyromeit craaueit mpouecca ¢opMupoBaHus TpeOoBaHH OyneT wuaeHTHUPUKALUS
ONOPHBIX TOYEK 3peHUs (Ha pucyHke 1.4 mokazaHbl B BHJE€ TEMHBIX KPYIOBbIX oOsacreil) u
cepBUCOB (IIOKa3aHbI B BUJIE 3aTeHEHHBIX obsacTeit). CepBUCHI TOJIKHBI COOTBETCTBOBATH OMOPHBIM
ToukaMm 3peHus. Ho Moryt ObITh CepBHCHI, KOTOpPbIE HE IOCTABJIEHBI UM B COOTBETCTBHE. ODTO
O3HauaeT, YTO Ha HauyaJIbHOM 3Tare "MO3roBOH aTaku' HEKOTOpbIE ONOPHBIE TOUKH 3pEHHs He ObUIH
UJIEHTU(DUIIMPOBAHBI.
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Pucynok 1.4 - Jluarpamma uaeHTU()UKALIUN TOUEK 3PEHUS



B tabnuue 1.1 moka3zaHo pacrnpesneneHne CepBUCOB I HEKOTOPBIX WACHTU(DHUIIMPOBAHHBIX
Ha pucyHke 1.4 toyek 3peHus. OAUH U TOT K€ CEPBUC MOXKET OBITh COOTHECEH C HECKOIbKUMU

TOYKaMH 3pCHU.

Tabnuna 1.1 - CepBuCHI, COOTHECEHHBIE C TOUKAMHU 3PEHUS

KJINEHT NOKYyINaTeJl | MOCTOSIHH | TOBap NMOCTABINM | MpoAaBel | aAMMHHCT
b bl K parop
NoKynareJ1
b
[IpoBepka | 3anecenue | [lomydyenue | [Ipuem 3anecenue | [Ipomaxa Hoctyn k
HaJIN4us B CIIUCOK CKUJKU TOBapa B 0azy TOBapa 0aze
TOBapa KIJIMEHTOB JTAHHBIX JTAHHBIX
IToxynka [lonyuenue | 3aneceHue [Teuats IIpoBepka
TOBapa uHpopmary | B 0azy 4yeKa CTaTUCTUKU
un JTAHHBIX
ITonyuenue Haznauenun Hoctym [Iepeomnpen
yeka € LICHbI Karajory eJIeHUE
L[EHBI
3aka3 [lepeonpen [Iposepka | OdopmieH
TOBapa €JICHNE HaJIM4us ue 3aKasza
LIEHBI TOBapa
3aHeceHue «Iloxynaem Odopmiten | Ileuats
MOKYTIaTeN BIi» WK ue 3aKasza 3aKasza
s 1 CyMMBI «HEIOKyTa IIOKYIIaTell
IIOKYIIKU B €MBII» 10
0azy TOBap
JAHHBIX

WNudopmanus, n3pieueHHas U3 TOYEK 3pEHHUs, UCTIONb3YyeTcs JUIsd 3amoiaHeHus GopM mad-
JIOHOB TOYEK 3pPEHHS] U OpraHU3alMM TOYEK 3PEHHUS B MEPAPXUIO HACJIEIOBAaHUSA. DTO MO3BOJISET
YBHJIETh OOIIME TOYKM 3pEHHs] M MOBTOPHO HCIOJIb30BaTh MH(MOPMAIMIO B HEpapXHH HAcIen0-
BaHus. CepBHCHI, JaHHBbIE M yIpapisdionias WHGOpMalMs HACIEIyIOTCs MOJAMHOXKECTBOM TOYEK
3penus. Ha pucynke 1.5 nokasaHa yacTe HepapXuu TOUYEK 3pEHMS JUISI CHCTEMBI MOJICPIKKH 3aKa3a
U y4eTa TOBapOB.

Bce Toukm 3peHus

NOCTaBLWMK COTPYAHMEKN

Ny

KOHCY/ADbTAHT SAMUHUCTPATO

KAMEHTDI

~.

MocToaHHbIN
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Pucynok 1.5 - Mepapxus Touek 3peHust

AtTecTauus TpeGOBaHMI
ATTeCTaI_[I/ISI JOJI2KHA HpO)IeMOHCTpI/IpOBaTL, qToO Tpe60BaHI/I$I JleﬁCTBI/ITeHBHO OHpe)]eJ'ISII-OT
Ty CHUCTEMY, KOTOPYIO XOUeT UMeTh 3aka3zuuk. [IpoBepka TpeOGoBaHMI BakHA, TaK Kak OLIMOKHU B



cneurukanuu TpeOOBaHUI MOTYT MPUBECTH K IMEPEICIIKE CUCTEMBbI U OOJBIINUM 3aTparam, eciu
OynyT oOHapy»XeHbl BO BpeMs IIporecca pa3padOTKH CHUCTEMBI WM TIOCIE BBEICHUS €€ B
sKcIuTyaranuio. CTOMMOCTh BHECEHHMS B CHCTEMY H3MEHEHHH, HEOOXOAMMBIX I YCTpaHEHUS
omMOOK B TpeOOBAaHUAX, HAMHOIO BBIIIE, YE€M HCIPABICHHE OIIMOOK MPOEKTUPOBAHUS WU
KoaupoBaHus. IlpuumHa B TOM, YTO H3MEHEHHE TpPeOOBaHHMI OOBIYHO BIEUeT 3a COOOH
3HAYUTENIbHbIE U3MEHEHHsI B CHCTEME, I0CJIe BHECEHUSI KOTOPHIX OHA JOJDKHA MPOUTH MOBTOPHOE
TECTUPOBAHUE.

Bo Bpems mporecca arTtecTalMy JOJKHBI OBITH BBIMOJHEHBI PA3IMYHBIE THUIIBI IIPOBEPOK
TpeOOBaHUI.

1. IlpoBepka mpaBuibHOCTH TpeOoBaHuil. [lonbp3oBarens MOXKET cuuTaTh, YTO CHUCTEMA
HeoOXoauMa Uil BBINIOJIHEHUS HEKOTOPBIX ompeaeneHHbX (yHKiui. OnHako panbpHEHIIHE
pa3MBILUICHUS] M aHAJU3 MOTYT MPUBECTH K HEOOXOJMMOCTH BBEACHUSA NOMOIHUTEIbHBIX WU
HOBBIX (yHKIMH. CHcTeMbl TpenHa3HAYEHBl JUISI PAa3HBIX I[OJB30BATENEed C Ppa3IMYHBIMU
MOTPEOHOCTSIMU, M TOATOMY HaOop TpeOoBaHMI OyneT NPEACTaBISITH COO0ON HEKOTOPHII
KOMIIPOMUCC MEXKIY TpeOOBaHUSAMU IOJIb30BATENIEH CUCTEMBI.

2. [IpoBepka Ha HEPOTUBOPEUMBOCTH. Crienudukaiys TpeOOBaHUI HE JOHKHA CONIEPKaTh
IIPOTUBOPEUYMIl. DTO 03HAUAET, YTO B TPEOOBAHMSIX HE JAOJKHO OBITH MPOTUBOPEUAIMX JIPYT APYTY
OTpaHUYEHUN WM PA3IUYHBIX ONMUCAHUI OJHON U TOM )K€ CUCTEMHON (DYHKITUH.

3. [IpoBepka Ha monmHOTY. Crienudukanus TpeOOBaHU JOJDKHA COJIEPKATh TPEOOBAHMS, KO-
TOpbIE ONPEEISIIOT BCE CUCTEMHBIE (DYHKIIMU U OTPaHUYCHHUS, HajlaraeMble Ha CHCTEMY.

4. IlpoBepka Ha BBIIOJHUMOCTb. Ha OCHOBE 3HaHUS CYLIECTBYIOIIMX TEXHOJIOIHH
TpeOOBaHUS TOJKHBI OBITH MMPOBEPEHBI HA BOZMOXKHOCTH UX PEAIbHOTO BBHIMOJIHEHHS. 3/1ECh TaKKe
MPOBEPSIOTCS BO3SMOKHOCTH (DMHAHCUPOBAHUS U TpapuK pa3pabOTKH CUCTEMBI.

CymecTByeT psii METOJOB aTTecTallii TpeOOBaHHM, KOTOpbIE MOXKHO HCIOJIB30BaTh
COBMECTHO WJIN KaXKIbIl B OTJIEIILHOCTH.

1. O630p TpeboBanuii. TpeboBaHMS CUCTEMHO aHATH3UPYIOTCS PELIEH3EHTAMHU.

2. llporotunupoBanue. Ha 3ToM 3Tame mMpOTOTHUI CHCTEMBI JIEMOHCTPUPYETCS KOHEYHBIM
HOJb30BaTENsIM M 3aKa3zuuky. OHH MOTYT 3KCHEPUMEHTHUPOBATh C 3TUM IPOTOTUIIOM, YTOOBI
yOeIUTHCSI, UTO OH OTBEYAET X MOTPEOHOCTSIM.

3. l'enepanus TecTOBBIX ClieHapueB. B uueane TpeOoBaHMs JOMKHBI ObITH TAKUMHU, YTOOBI
UX pean3alMio MOXHO ObUIO mpoTecTHpoBaTh. Ecnm TecTsl i TpeOoBaHMIl pa3pabaTbiBaioTCs
KaKk 4YacTh TIIpollecca aTrTecTalMi, TO YacTO ATO TMO3BOJIIET OOHApYXKUTh MpOoOJIeMbl B
cnenudukanuu. Ecnu Takue TECThI CIOKHO WM HEBO3MOXKHO pa3padoTaTth, TO OOBIYHO 3TO
03HayaeT, 4To TPeOOBAHUS TPYJHO BBITOJHUTH U TOATOMY HEOOXOIUMO UX NEPECMOTPETH.

4. ABTOMaTH3MPOBAHHBIN aHAIU3 HENTPOTUBOpEeunBOCTU. Eciiu TpeboBaHus NpecTaBiIeHbI B
BUJE CTPYKTYPHBIX HIHM (OpPMAambHBIX CHCTEMHBIX MOJENe, MOXXHO HCIHOJIb30BaTh
uHcTpymeHTanbHble CASE-cpencTBa  uis  NMpOBEpKHM  HEMPOTHBOPEUMBOCTH — Moxenei. s
aBTOMATH3UPOBAHHON NPOBEPKHM HENPOTHBOPEYMBOCTH HEOOXOIUMO MOCTPOUTH 0a3y JaHHBIX
TpeOOBaHUI U 3aTe€M MPOBEPUTH BCE TPEOOBAHUS B ATOW 0a3ze MaHHBIX. AHAIM3aTOp TPeOOBAHMIA
TOTOBUT OTYET 000 BceX 0OHAPY)KEHHBIX IPOTUBOPEUUSIX.

[Tonb30BaTenbCKUE U CUCTEMHBIE TPEOOBAHUS

Ha ocHOBaHWUM TOJY4YE€HHBIX MOJETEH CTPOSTCS IOJIb30BaTeNbCKUE TPeOOBaHMS, T.€. KaK
OBLJIO CKa3aHO B Hayalle OMKCAHUE HA €CTECTBEHHOM S3bIKE (DYHKIIMH, BBHIOJIHAEMBIX CUCTEMOH, U
OTpaHWYEHUH, HaKJIaJbIBAEMbIX Ha HEE.

[Tonb3oBarenbckue TpeOOBaHMS JOJDKHBI ONUCHIBATH BHEIIHEE IIOBEJECHUE CHCTEMBI,
OCHOBHBIC (DYHKIIMM W CEPBHCHI MPENOCTaBIsieMble CUCTEMOM, e€ HeQyHKIMOHAJIbHBIE CBOMCTBA.
Heo0OxoaumMo BBIIENNUTH OMOPHBIE TOYKU 3PEHUSI U CTPYIIIUPOBATh TPEOOBAHUS B COOTBETCTBUU C
HumH. [lonb3oBaTenbckue TpeOOBaHHUS MOXHO O(POPMHUTH KaK MPOCTHIM IMEPEUYHCICHUEM, TaK U
MCIIOJIB3YS] HOTAIMIO BAPUAHTOB HCIOJIb30BaHUS.

Jlanee cocTaBisAI0TCs CUCTeMHbIE TpeboBaHus. OHM BKIIIOYAIOT B ce0s:

1. TpeboBaHus K apxXUTEKType cucTeMbl. Hampumep, yuciio M pa3melleHue XpaHWINIL] U
CEpPBEPOB MPUIIOKEHHU.



2. TpeboBanus k mapamerpam obopynoBanus. Hampumep, 4acTota NpoLEeccOpoB CepBEPOB
U KJIMEHTOB, 00bEM XpaHMJIMIL, pa3Mep ONEpaTUBHON M BHJEO MaMsTH, IPOIYCKHAsl CIOCOOHOCTh
KaHaja U T.J.

3. TpeboBanuss k mapamerpaM cucteMbl. Hanpumep, BpeMs OTKIMKAa Ha JAEHCTBHE
MI0JIb30BATENsI, MAKCUMAJIBHBIN pa3Mep nepenaBaeMoro (aiina, MakcUMaibHas CKOPOCTh Mepeaadn
JAHHBIX, MAKCUMaJIbHOE YKCIIO OJJTHOBPEMEHHO pabOoTaIOLIMX MOIb30BaTEIEeH U T 1.

4. TpeboBaHMs K IPOrpaMMHOMY UHTEpQeiicy.

5. TpeboBanus K CTPYKType CHCTEMBI. Hanpuwmep, MacurabupyemocTs,
pacnpenenéHHOCTb, MOYJIBHOCTb, OTKPBITOCTb.

- MacIITabupyeMOCTh — BO3MOXHOCTb PACIPOCTPAHEHUSI CUCTEMbI Ha OOJIBIIIOE KOJIUYECTBO
MaIllliH, He TIPUBOIAIIAS K MOTepe paboTocrnocoOHOCTH U 3((HEKTUBHOCTH, TIPH ITOM CIOCOOHOCTH
CHUCTEMBbl HapallMBaTh CBOK  MOIIHOCTb  JIOJDKHA  OINpPENENATHCS  TOJNBKO — MOIIHOCTBIO
COOTBETCTBYIOIIETO AIMAapaTHOrO 00ECTICYCHHUSI.

- pacIpeesIeHHOCTh - CUCTeMA JI0JKHA IOJIEP’)KUBATh paclpeieIEHHOE XpaHEeHUE JaHHBbIX.

- MOAYJIBHOCTh - CUCTEMA JIOJKHA COCTOSITh M3 OTAENIBHBIX MOAYJIEH, WHTErpPUPOBAHHBIX
MEXy COOOH.

- OTKPBITOCTh - HAJIWYHE OTKPBITBIX HHTEP(EHCOB M1 BO3MOXKHOW JOPabOTKHA |
UHTETPalUK C APYTUMU CUCTEMaMH.

6. TpeOoBaHMs MO B3aWMOJCUCTBHIO M WHTETPAllMU C JIPYrHMH cucTeMamu. Hampumep,
UCMONb30BaHUEe oOmmeld 0a3bl JaHHBIX, BO3MOXHOCTb IIOJNYYEHHUS [JaHHbIX M3 0a3 JaHHBIX
OIIpEeACIIEHHBIX CUCTEM U T.[I.

ITocTaHoBKA 3a1a4u K MpaKTH4YecKkoil padore 1

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.

2. IlocTpouth ONOpHBIE TOYKU 3peHUs Ha ocHoBaHUM MeTtoaa VORD nns popmupoBanus u
aHaiu3a TpeOoBaHui. Pe3ynpraToM  JODKHBI — SIBUTHCA  JBE  JUarpaMMbl:  JMarpamma
UJACHTU(PUKAILIMY TOYEK 3PEHUS U JUarpaMMma HepapXuu TOUYEK 3peHHsl.

3. CoctaBuTth WH(MOPMAIMOHHYIO MOJCNIb OYAyIIeH CHCTEMBI, BKIIOYAIONIYI0 B ce0s
ONHCAaHHE OCHOBHBIX OOBEKTOB CHCTEMbl M B3aUMOJEHCTBHMS Mexay HUMH. Ha ocHoBaHun
MH(OPMALIMOHHON MOJENH, AUarpamMMbl HIEHTU(UKAIMU TOYEK 3pEHUs, JUarpaMmbl HEpapXuu
TOYEK 3pEeHUs1 CPOPMHUPOBATH TPEOOBAHMSI ITOJIL30BATENS U CUCTEMHBIE TPEOOBAHMSL.

4. Opopmuts otuert. [IpeacTaBuTh OTUET AJIS 3ALUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUM
B coorBercTBUM C yKa3aHHOW NpeaMeTHOW o0JacTbi0 M KilaccoM pa3pabaThiBaeMOM

CHUCTCMBI pa3pa60TaTL 3aJaHuC Ha I/IH)KeHepHHﬁ IIPOCKT.

Tabnuna 1.2 — nnuBuayanpHbIe 3aJaHUS

Ne | [IpenmerHas o0nacthb Kinacc IC

1 Ckiag MRP

2 ITpon3BOACTBEHHOE MIPEANIPUITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CrpountenbHoe NpeaupusITHE NC yuera

8 Briciiee yueOHOe 3aBe/ieHIE NC ympaBneHwust
9 WHdpacTpyKTypa NpeanpusiTHs CIIIP

10 | AnmaparHas HHQPACTPYKTypa NPEATNPHUSITHS DKCIepTHasi CUCTEMA




Conep:xanue oT4yeTa

ITo BhIMONHEHHON paboTre cocrapisieTcs oTyeT. OTYET BBINOJIHAETCSA B HJIEKTPOHHOM BUJIE.
[To BBIMOIIHEHHOMY OTYETY MPOBOAMTCS 3aAIINTA MPAKTHUECKON PabOTHI.

Otuer moO mnpakTHYecKOW padoTe [ODKEH COCTOATh W3 CIEAYIOIUX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAaA 4acCThb,

- OCHOBHAsl 4acThb;

- 3aKJII04YEHUE (BBIBOBI).

BBozHas yacTh oT4eTa JOJDKHA BKIIKOYATh ITYHKTHI:

- YCIIOBHE 3aJjauH;

- IOPAZ0K BBITOJIHEHMUS.

- IPOrpaMMHO-aINapaTHBIE CPEJICTBA, UCIIOIB3yEMbIEC IPU BHIOJIHEHHH PAOOTHI.

3ammra oTr4yera MO 3aKJIIOYaeTcs B IPEIbSABICHUU IIPENOJABaTENI0  IOJIYYEHHBIX
PE3YJIbTATOB B BHUIC (1)31\/’1.]13. U JCMOHCTpAlUW IMOJYYCHHBIX HABBIKOB IIPU OTBCTAX Ha BOIIPOCHI
npernoaBaress.

KOHTpOJIbeIe BOIIPOCHI

. UTo Takoe >XKM3HEHHBIN ITUKJI HHKEHEPHOTO IPOeKTa?

. [laiiTe onpenenenyre MOJIEIu )KM3HEHHOT O [IUKJIA NHKEHEPHOT' O IIPOEKTA.

. [IpuBenute 3Tansl pa3paboTKU UHKEHEPHOTO MPOEKTA.

. Kakue stansl Bkitouaet B ce0s moaenb JKII ITO cormacuao 'OCT 19.102-77?
. Urto BKJIIOYAeT B ceOst 3Tamn NpeIpOeKTHOTO UCCIe10BaHus?

. [lepeuncnure GpyHKIIMOHAIbHBIE TPEOOBAHUS K HHKEHEPHOMY IIPOCKTY.

. [lepeuncnure sKcIuTyaTallMOHHBIE TPEOOBAHUS K HHKEHEPHOMY IPOCKTY.

. [lepeuncnure npaBuiia pa3pabOTKH TEXHUUECKOIO 3aJaHUsl.

. HazoBuTE OCHOBHBIE pa3ebl TEXHHUECKOTO 3aJaHMsl.

10. HazoBwute 3Tarnsl BEIpaOOTKH TPEOOBAHUH K MHKEHEPHOMY ITPOCKTY.

O©oOo~NOoO oIk WN -

IIpakTnuyeckas padora 2. MeToabl U cpecTBA MPOEKTHOI0 MEHEKMEHTA

Heab padoThl: M3ydeHHE METOJOB U CPEACTB MPOEKTHOIO MEHEI)KMEHTa HH)KEHEPHBIX
pEeLIeHNI; TPUMEHEHUE METO/I0B U CPEJCTB MPOEKTHOTO MEHEKMEHTA.

[TpakTryeckas paboTa HampaBiIeHa HA 03HAKOMIICHHE C TIPOIIECCOM OTMCAHUSI MHKEHEPHOTO
NPOEKTa U MOJYYEHHE HAaBBIKOB IO HCIIOJIb30BAHUIO OCHOBHBIX METO/IOB aHajIM3a WH)KEHEPHOIO
pemeHus.

TpeboBanus K pe3yabTaTaM BBIIOIHEHUS PAKTUYECKOI paboThI:

- HAINYHUC OINMMCAHUA NHXKXCHCPHOI'O HpOGKTa;

- IPOBE/ICHUE aHAIM3a OCYIIECTBUMOCTH BBIIIOJIHEHUS IPOCKTA;

- HUIMYME 3aKIIOYCHHsS O BO3MOXKHOCTH — pealM3alliil  IMPOEKTa,  COJEPIKAIIEro
PEKOMEH/IAlM  OTHOCUTENBHO pa3pabdOTKU CHCTEMBbl, 0a30Bble MpPEIOKEHUS MO0 00BEMY
TpeOyemoro Orojpkera, 4YHCIy pa3pabOTYUMKOB, BPEMEHH U TpedyeMoMy MpPOrpaMMHOMY
00ecCTeyYeHuIo.

OcHoBBI TEOpHUU

[Tpobnembl ynpaBieHUsT HHKEHEPHBIMU MPOEKTaMU BIEPBbIE MPOSBUINCH B 60-X - Hauaie
70-x TOHOB, KOrJIa MPOBAIWINCH MHOTHE OOJBIINE TPOEKTHl MO pa3paboTKe MPOrpaMMHBIX
npoayKTOB. bl 3adukcupoBansl 3a/1epKKu B cozanuu [10, oHO ObUT0 HEHAIeKHBIM, 3aTpaThl HA
pa3paboTKy B HECKOJBKO pa3 MPEeBOCXOUIIM MepBOHAYAIbHBIE OLIEHKH, CO3JaHHbIE MPOrpaMMHbIE
CHUCTEMBI 4aCTO UMEJIN HU3KHE IT0KA3aTEIN POU3BOAUTENBHOCTH. [IpnUyrHbI NpOBaIOB KOPEHUIUCH
B TeX MOJX0JaX, KOTOpblE€ HCIOIb30BAINCH B YyIpaBieHUU IpoekTtamu. [IpumeHsiemas MeToauka
ObUla OCHOBAaHA HA OMbITE YNPABICHHUS TEXHUYECKUMHU NMPOEKTaMHU U OKa3ajlach Hed(PPEKTUBHON
pu pa3zpaboTKe IPOrpaMMHOr0 0OecTeyeHHsl.



BaxHO moHMMaTh pazHUIy Mex1y mpodeccuoHanbHOl pazpadotkoit [10 u moOuTenscKum
nporpaMmupoBanreM. Heo0xoquMocTh ynpaBieHus: IPOrpaMMHBIMU MPOEKTaMU BBITEKAeT U3 TOTO
daxkra, uro mporecc cozganus npodeccruonanpHoro 10 Bcerna sBiseTcss CyObEKTOM OIOKETHON
MOJIMTUKKA OpraHu3aluy, TJe OHO pa3palaThiBaeTcsi, M HMEET BpPEMEHHBbIE OrpaHHYCHUS.
Pabota pykoBouTeAsT TPOrpaMMHOTO MPOEKTa MO OONBIIOMY CYETY 3aKJI0YaeTCs B TOM, YTOOBI
rapaHTUPOBATh BBINOJIHEHHUE 3TUX OIOJDKETHBIX M BPEMEHHBIX OrpPaHUYEHHUI ¢ y4eToM Owu3Hec-
1esel opraHu3aluy OTHOCUTENBHO pa3padaTseiBaeMoro 110.

PykoBonuTenu mpoeKkToB MpHU3BaHbl CIUIAHUPOBATH BCE 3Tallbl pazpabOTKH MPOTrpaMMHOIO
npoaykTa. OHM TakXKe JOJDKHBI KOHTPOJIMPOBATH XOJ BBIMOJHEHHS pabOT M COONIONEHHS BCEX
TpeOyeMbIX CTaHIapToOB. [IOCTOSHHBIN KOHTPOJIH 32 XOJOM BBINOJIHEHHUS pabOT HEOOXOIuM Jis
TOr0, YTOOBI TPOLIECC Pa3pabOTKM HE BBIXOAWI 332 BPEMEHHBIE U OIO/PKETHBIE OTPaHUYCHUS.
Xopoliee ynpapieHHe HE TapaHTUPYET YCIEIIHOTO 3aBEPIICHUs MTPOEKTa, HO IMJI0OX0Ee yIpaBJieHHE
00s3aTeNIbHO TNPUBEAET K €ro IpoBaly. OJTO MOXET BBIPA3UTHCS B 33JCPKKE CPOKOB CAAYU
roroBoro [1O, B mpeBbIIEHUN CMETHON CTOMMOCTH NPOEKTa U B HecoOTBeTcTBUM rorosoro [10
cnenudukanuy TpeOOBaHUM.

[Ipouecc pazpadorku IIO cymiecTBEHHO OTIMYAeTCs OT MPOIECCOB  peallu3aliu
TEXHUUYECKUX MPOEKTOB, YTO NOPOKIAET OIPEIEICHHbIE CI0KHOCTH B YIIPABJIEHUU POTPaMMHBIMU
MPOEKTaMHU:

1. IlporpammHBIA NPOAYKT HemarepuaneH. [IporpammHoe oOecrnieueHrne HeMaTepuasIbHO,
€ro Helb3s YBHJIETh WIHM MOTPOTarh. PyKOBOIUTENb MPOTPAaMMHOIO MPOEKTa HE BUAMT IMPOLIECC
"pocta" paszpabareiBaemMoro I10. OH MokeT mojaraTbCsi TOJBKO Ha JIOKYMEHTAllUI0, KOTOpas
bukcupyet nporecc pazpaboTKy MPOrpaMMHOTO MPOAYKTA.

2. He cymecTtByeT craHmapTHBIX mporieccoB paspabotku I10. Ha ceromnsimuuii 1eHb He
CYIIECTBYET YETKOW 3aBUCHUMOCTH MEXIy IMpoieccoM cosnanus [1O u Tumom cos3maBaeMoro
IPOrPaMMHOT0O MpOAYKTa. Jlpyrue TexHHYecKHe IUCHUIUIMHBI HWMEIOT JUINTEIbHYIO HCTOPHIO,
MPOLIECCHl pa3paboTKU TEXHUUYECKUX U3JEIN MHOTOKPATHO OMpOoOOBaHbl U MpoBepeHskl. [Iporecch
co3/aHusl OOJIBIIMHCTBA TEXHHYECKHMX CHUCTEM XOpOIIO H3y4deHbl. M3ydeHunem ke MpOoIecCOB
co3nanusd [10 cnenuanucTsl 3aHUMarOTCA TOJIBKO MocienHee BpeMs. [1o3Tomy moka Helb3si TOYHO
nmpejacKazarb, Ha KakoM JTame mporecca paszpadorku [1O MOryT BO3HHKHYTH NPOOJIEMBI,
YTPOXKAIOLIUE BCEMY IIPOIrPAMMHOMY IIPOEKTY.

3. bonmpmme mporpaMMHBIE TPOEKTHI - 3TO YacTo "OAHOpPa3oBbIe" TPOEKTHI. boibimme
IpOrpaMMHBIE MPOEKTHI, KaK MPaBUIIO, 3HAYUTENIBHO OTIMYAIOTCS OT MPOEKTOB, PEATM30BAHHBIX
panee. [loaTomy, 4TOOBI YMEHBIIUTH HEONPEAEIECHHOCTh B IUIAHUPOBAHUU MPOEKTA, PYKOBOIUTEIH
IPOEKTOB JIOJDKHBI 00JalaTh O4Y€Hb OOJBIIMM MpPaKTHYECKUM ombIToM. Ho mocTosiHHBIE
TE€XHOJOTMYECKHE M3MEHEHUSI B KOMIBIOTEPHON TEXHUKE U KOMMYHHKAIMOHHOM OOOpYIOBaHUU
00€CIIEHUBAIOT MNPEAbIAYIIUNA ONbIT. 3HAaHWS W HaBBIKM, HAKOIUICHHBIE OIBITOM, MOTYT HeE
BOCTpeOOBATHCSA B HOBOM IIPOEKTE.

[lepeuncienHble OTAMYUS MOTYT MPHUBECTH K TOMY, YTO peajin3allusi MPOeKTa BBIMAET U3
BPEMEHHOI0 TIpaduKa WM TPEBBICUT OIOKETHbIE acCUTHOBaHUA. I[IporpamMMmHble CHCTEMBI
3a4acTyl0 OKAa3bIBAlOTCS HOBMHKAMU Kak B "MJEOJOrMYecKoM", TaKk M B TEXHHUYECKOM ILJIaHE.
[ToaTomy, mpenaBuAs BO3MOXHBIE MPOOJEMBbl B peaqu3allid MPOrPaMMHOTO MPOEKTa, CIEIYyeT
BCErJia MOMHHUTb, YTO MHOTUM M3 HUX CBOWCTBEHHO BBIXOJUTH 32 PAMKH BPEMEHHBIX U OIOJKETHBIX
OTpAaHUYECHUU.

IIpouecc ynpasienus pa3padoTKoil HHAKEHEPHOT0 MPOEKTA

HeBo3MOXHO ommcaTe W CTaHAAPTH3UPOBATH BCE PAOOTHI, BBHIMOIHSIEMBIE B TPOEKTE II0
coznanuto I10. Dt paboThl BecbMa CYIIECTBEHHO 3aBUCST OT OpPraHU3AIMM, I/I€ BBIMNOIHIETCS
pazpabotka [1O, u oT THIIa co3maBaeMOTo MPOrpaMMHOTO MpoaykTa. Ho Beerna MO>KHO BBIICIHTH
CJIeAYIOIINE:

- Hanmucanue npegoxenuit mo cozaanmio [10.

- [InanupoBanue u coctaBieHue rpadpuka padbot no cozaanuto I10.

- O1ieHuBaHUE CTOMMOCTH TIPOEKTA.

- [lon6op nepconana.



- KoHTposb 32 X0/10M BBINOIHEHUS padoT.

- Hanmucanue oT4€TOB M MIPEACTABICHUH.

IlepBas cTaaus nMporpaMMHOIO IMPOEKTa MOYKET COCTOSITh U3 HAIMCAHUS IPEJIOKEHUN 110
peanM3anuy 3TOro mnpoekra. lIpemiokeHus NOJDKHBI COAEpXkKaTb ONUCAHUE LENIEH IMPOEKTOB U
croco6oB ux moctkeHus. OHM TakkKe OOBIYHO BKIIOYAIOT B ce0sl OLIGHKH (DMHAHCOBBIX M Bpe-
MEHHBIX 3aTpaT Ha BBIIOJHEHHE IpoekTa. Ilpm HeoOXoauMocTH 37eCb MOTYT HPHUBOAMTHCS
000CHOBaHHUA JUIsl NEpeJadyd IPOEKTa Ha BBIIOJHEHUWE CTOPOHHEW OpraHu3aluy WIM KOMAaH[E
pa3pabOTUHKOB.

Hanwucanue npeanoxeHnii — o4eHb OTBETCTBEHHAs pab0Ta, TaK Kak JJIsi MHOTHX OpraHu3a-
L1 BOIIPOC O TOM, OyJIeT JIM MIPOEKT BBINOJIHATHCS CAaMOM OpraHu3aluel win pa3padaTbIBaTbCs MO
KOHTPAKTy CTOpPOHHEW KOMITaHUEH, SBISEeTCS KpuTHUecKuM. He cymectByer Kakux-iu0o
PEKOMEH 1Al 110 HAITMCAHMIO NPEUI0KEHUH, MHOTO€ 3/1€Ch 3aBUCUT OT OIIbIT.

Ha »sTane ninaHupoBaHUs IPOEKTA ONPEAEIAIOTCA IPOLECChl, dTalbl U IIOJIyYEHHBbIE Ha
KOKIOM M3 HUX PE3yJlbTaTbl, KOTOPHIE JOJDKHBI IPUBECTU K BBIIOJHEHUIO IpoekTa. Peanusanus
ATOro IUIAHAa NpPUBENET K JOCTI)KEHUIO Lened mnpoekra. OmnpenesneHue CTOMMOCTH IPOEKTa
HaIpsIMyl0 CBSI3aHO C €ro IUIAHMPOBAHMEM, IIOCKOJBKY 3/1€Ch OLIEHHBAIOTCS PECYPCHI, Tpe-
Oyroluecs s BBIIOJIHEHUS IIJ1aHa.

KoHTponbs 3a X0J0M BBINOJIHEHUS PabOT (MOHMTOPUHI IPOEKTa) — 3TO HENpPEpbIBHBIN
IIPOLIECC, TPOJOKAIOIINICSA B TEUEHUE BCEIO CPOKa peaiu3aluy PoeKTa. PyKOBOAUTEND 10JIKEH
IOCTOSIHHO OTCJIEKHMBATh XOJ pealn3alud IMpPOeKTa U CpPaBHUBATh (PAKTUYECKHE M IUIAHOBBIE
MIOKa3aTes Iy BBIOJHEHUS pab0T C MX CTOMMOCTBIO. XOTSI MHOTHE OpPraHU3aluy UMEIOT MEXaHU3MbI
(bopMaTbHOIO MOHUTOPHUHIA paboT, ONBITHBIM PYKOBOJUTEIb MOXKET COCTABUThH SICHYIO KAPTHHY O
CTa/IuY Pa3BUTUU MPOEKTA IPOCTO MMyTEM HEPOPMAIBHOIO OOLIEHUSI ¢ pa3pabOTUNKAMH.

HedopmanbHblii MOHUTOPUHI 4acTO IOMOTaeT OOHApyKUTh MOTEHUHUAIbHbIE MPOOJIEMBI,
KOTOpBIE B IBHOM BHJIE MOT'YT OOHApyKUThCS 1mo3aHee. Hanpumep, exxeHeBHOE 00CYKIEHHE X012
BBINOJIHEHUS] PabOT MOXKET BBIABUTH OTJENbHbIE HEIOPAaOOTKHM B CO3/1aBa€MOM IPOrPaMMHOM
npoaykTe. BMecTo okugaHusi OTYETOB, B KOTOPBIX OyAeT oTpakeH (akt "mpoOykcoBku" rpaduka
paboT, MOXKHO OOCYIUTh CO CIEHUAIMCTAMU HAMEYaIoLIHecs MPOTrPaMMUCTCKUE MPOOJIEeMBbl U HE
JOITYCTUTh CpbIBa rpaduka pador.

B Teuenue peanuzanuu mpoekTa 0OBIYHO MPOUCXOAUT HECKOJIBKO (OPMATIbHBIX KOHTPOJIb-
HBIX ITPOBEPOK XOJIa BBIMOIHEHUS padoT no co3aanuto [10. Takue npoBepku AOHKHBI AaTh OOIIYIO
KapTHUHY X0Jla peau3aliy PoeKTa B 11eJI0M U I0Ka3aTh, HACKOJIBKO yXke pa3zpadoraHHas yacts [10
COOTBETCTBYET LIEJISIM NPOEKTA.

Bpewms BeInosHEHHs OOJIBIINX MPOTPAaMMHBIX POEKTOB MOXET 3aHMMAaTh HECKOJIBKO JieT. B
TE€YEHHE 3TOr0 BPEMEHHU LIeJM U HaMEpEHHUs OpraHu3alliy, 3aKa3aBIIeil MPOrpaMMHBIN MPOEKT,
MOTYT CYIIECTBEHHO M3MEHUThCS. MOXeT oKa3aTbes, 4YTO pa3pabaThIBaeMblii MPOrpaMMHBIN
IPOAYKT CTaj y’K€ HEHY>KHbIM JIMOO MCXO/AHbIE TpeboBaHUs K co3gaBaemoMy 10 mpocTo yctapenu
U UX HeOOXOIMMO KapJIMHAJIBHO MEHATh. B Takoll cuTyalMu pyKOBOACTBO OpraHU3aIMH-
pa3zpaboTuMka MOXKET HPUHSTH pelleHue O MpekpameHuu paspadotku [1O wim o0 u3MeHeHUH
MPOEKTa B [EJIOM C TeM, YTOOBI y4eCTh N3MEHUBIINECS LIE€IH U HAMEPEHUsI OpraHu3alMu-3aKa34unKa.

PykoBonuTenu npoekToB OOBIYHO 00s13aHBI CaMU MOAOUPATh HCIOJHUTENEH JUIsl CBOUX
npoekToB. B wuaeambHOM citydae mnpodecCHOHANBHBI YpOBEHb HWCHOJIHHUTENEH TOJDKEH COo-
OTBETCTBOBATh TOHM paboTe, KOTOPYIO OHU OyAyT BBIIOJHATH B XOJ€ peanu3auuu npoekra. OnHako
BO MHOTHMX CIydYasX PYKOBOJUTEIH JOJDKHBI IOJIAraThCs HA KOMaHIy pa3pabOTUMKOB, KOTOpas
naneka oT uneanbHou. Takast cuTyanusi MOXKeT ObITh BbI3BAaHA CIEAYIOIIUMHU TPUUYUHAMU:

1. BromxeT mpoekTa He IMO3BOJSET NPUBJIEYb BBHICOKOKBATH(DUIMPOBAHHBIN MepcoHan. B
TaKOM CJIydae 3a MEHBIIYIO IIJIaTy MPUBJIEKAIOTCS MeHee KBaTU(UIIUPOBAHHbIE CTIEIUATUCTHI.

2. BpIBalOT cUTYyallMH, KOTJ]a HEBO3MOKHO HANTH CIELUAINCTOB HEOOXOIUMOMN KBalu(puKa-
MU KaK B CaMOW OpraHu3aIuu-pa3zpaboTynke, Tak U BHe ee. Hampumep, B opranuzanuu "mydine
Jr0AU" MOTYT OBITH YK€ 3aHATHI B IPYTUX MPOEKTaX.

3. OpraHu3zanus X04eT MOBBICUTHh MPO(ECCHOHATBHBIN YPOBEHb CBOUX Pa0OTHUKOB. B aTOM
Cllydyae OHa MOJKET IMpUBJIE€Yb K YYacTHIO B IIPOEKTE€ HEONBITHBIX WM HEIOCTATOYHO



KBAJTM(HUIHUPOBAHHBIX PAOOTHUKOB, YTOOBI OHHM MPUOOPENH HEOOXOIUMBIM OMBIT U MOYYMIHUCH Y
0o0Jiee ONBITHBIX CHEIHATUCTOB.

Takum 06pa3zom, MOYTH BCETAA MOA00P CIEHUAINCTOB IS BHITIOJTHEHUS IPOSKTa UMEET OIl-
peneneHHbIe OTPaHUYEHUs U He ABIIAeTCs cBOOOTHBIM. BMecTe ¢ TeM HeoOXx0auMo, 4TOObI XOTS Obl
HECKOJIbKO WJICHOB TPYIIBI Pa3paOOTUYMKOB MMENH KBATH(PHUKALMIO U OMBIT, JOCTATOYHBIC IS
paboThl HaJA JaHHBIM NIPOEKTOM. B mnpoTHBHOM cilydae HEBO3MOKHO H30€kaTh OLIMOOK B
paspabotke I10.

PykoBonuTenb mpoekTra oObIYHO 00s3aH IMOCHLIATH OTYETHI O XOJE €ro BBINOJHEHUS Kak
3aKa34nuKy, TaK W MOJAPSIIHBIM OpPraHM3aLUUsAM. OTO JOJDKHBI OBITh KpaTKUE JOKYMEHTHI,
OCHOBaHHbIE Ha MH(OpPMALUU, U3BJIEKAEMON U3 MOAPOOHBIX' OTYETOB O MpoekTe. B 3Tux oryerax
JOJbKHA OBITh Ta HH(OpMAIusi, KOTOpas IO3BOJIIET YETKO OLEHHUTh CTENeHb T'OTOBHOCTH
C03/1aBa€MOI0 IPOrpPaMMHOTO MPOAYKTA.

B pamkax kypca «CucTeMHass HMH)KCHEpPHUS» BBIJIECJIEHBI CIEAYIOUIME POJHM B TPYIIE IO
paspaodorke I10:

- PykoBoaurens — o0miee pyKoBOJCTBO MPOEKTOM, HANMCAHUE JOKYMEHTAIUU, OOIICHUE C
3aka3zyukom I10;

- CUCTeMHBIN aHAJIUTHK — pa3pa0doTKa TpeOOBaHMWI (COCTABICHHE TEXHHUYECKOTO 3a/IaHUS,
MIPOEKTa MPOrPaMMHOT0 OOecTieueHus);

- Tecrep — cocraBneHue 1iaHa TecTUpoBaHUs U arrectauuu roroBoro IO (mpomykra),
COCTaBJICHUE CLIEHApHsl TECTUPOBaHUs, 0a30BbI MpUMEp, MPOBEIACHHE MEPONPHUITHIA MO IJIaHy
TECTUPOBAHUS,

- Pazpabotuuk — MoJienupoBaHre KOMIOHEHT IPOrpaMMHOT0 0OecredeH s, KOJuPOBaHuUE.

IInanupoBanue npoexTa pa3padoTKH MHKEHEPHOI0 MPOEKTa

D¢ dexTuBHOE yNpaBiieHUE NMPOTrPaMMHBIM IPOEKTOM HAINpPsIMYIO 3aBUCUT OT IPAaBUIIBHOTO
IUIAHUPOBaHUSL pabOT, HEOOXOAMMBIX JUIsl €ro BbINOJHEHUS. IlnaH momoraer pyKOBOAMUTENIO
HpEeBUIETh MPOOJIEMBl, KOTOpble MOTYT BO3HHKHYTh Ha KakMX-IMOo s3tanax cosganus I10, u
pa3zpaboTaTh MPEeBEHTUBHBIE MEPHI I X NpeAynpexaeHus uiam pemenus. [Inan, paspaboraHHbIi
Ha Ha4yaJlbHOM OJTale IPOEKTa, PACCMaTpPUBAECTCS BCEMH €r0 YYaCTHUKAaMHM KaK DPYKOBOSIIUMI
JIOKYMEHT, BBIIIOJIHEHUE KOTOPOTO JIOJKHO IMPHUBECTU K YCIEIIHOMY 3aBEPIIEHUIO MPOEKTa. ITOT
NEPBOHAYAJIBHBIA IUIaH JIOJDKEH MaKCUMallbHO MOAPOOHO OMKCHIBaTH BCE 3Talbl pealn3aluu
IIPOEKTA.

IIpouecc 1uIaHMpPOBaHMSI HAYMHAETCS, HUCXOJS U3 OINMCAHMSI CHUCTEMBI, C ONPEACIICHUs
IPOEKTHBIX OrpaHUYEHUIl (BpEMEHHbIE OrpPAHUYEHHS, BO3MOXHOCTM HAJIWYHOIO MEpCOHAIa,
OIO/KETHbIE OrpaHUYEHUs W T.JA.). OTH OTPaHUYEHHUs [OJDKHBI ONpPENENAThCSA MapajuledbHO C
OLICHMBAaHMEM IIPOEKTHBIX IapaMeTpOB, TAaKUX KaK CTPYKTypa U pa3Mep IpOEKTa, a TaKxke
pacripeniesieHueM (YHKUUN Cpeau MCIOJHUTENeH. 3aTeM ONpeesstoTcs 3Tanbl pa3padoTKu U TO,
KaKue pe3yJabTaThl JOKYMEHTAlMsl, MPOTOTHUIBI, IOACUCTEMbl WM BEPCUU IMPOTPaAaMMHOIO
IPOAYKTa) TOJDKHBI ObITh MOJTYYEHBI 0 OKOHYaHWHU 3THX 3TanoB. Jlajee HAUMHAETCS [UKINYecKast
yacTh iaHupoBaHusa. CHavana paspabaTeiBaeTcsi rpaduk pabOT MO BBIMOTHEHHUIO MPOEKTA WIH
JlaeTcsl pa3pellieHre Ha MpOJIOJDKEHHE HCIONBb30BaHUsl paHee co3laHHoro rpaduka. Ilocne storo
MIPOBOAMUTCS KOHTPOJIb BBIMIOJIHEHUST paOOT M OTMEYAIOTCS PACXOXKICHHUS MEXKAYy peallbHbIM U
TUTAHOBBIM X0JIOM padoT.

Janee, o Mepe MOCTYIUIEHHUS] HOBOM HH(POPMAIMH O XOJI€ BBIITOJIHEHUS TPOEKTa, BO3MOKEH
[IEPECMOTP MEPBOHAYAIBHBIX OLIEHOK IapaMETPOB MPOEKTa. IJTO, B CBOI OYEPENb, MOXKET
MPUBECTU K U3MEHEHUIO rpaduka padot. Ecnu B pe3ynbTaTe 3TUX U3MEHEHUN HapyHIalOTCs CPOKU
3aBepILEHUs] MPOEKTa, JOJKHBI OBITh MEPecMOTpeHBl (M coriacoBaHbl ¢ 3akaszunkoMm I10) mpo-
€KTHbIE OTpPaHUYEHUS.

KoHeuHo, OOJBIIMHCTBO PYKOBOAMTEIECH NPOEKTOB HE IyMAlOT, YTO pealu3aius HX
IIPOEKTOB MPONIET Iajako, 0e3 Beskux mpoOiem. XKenarenpHO onmucaTh BO3MOKHBIE MPOOJIEMBI
ele 70 TOro, Kak OHU MpPOSBAT ceOs B XOJ€ BBIMOJHEHUS IpoekTa. [loaToMy Jiydine cocTaBisTh
"meccumuctuueckue" rpaduxku pabor, yem "ontumuctuyeckue"'. Ho, KOHEUHO, HEBO3MOKHO
NOCTPOUTh IUIAH, YYHUTHIBAIOIIMH BCE, B TOM 4HCJE ClydailHble, TpoOJIeMbl U 3aJepiKKU



BBITIOJIHEHHUSI TPOEKTa, TMOITOMY M BO3HUKACT HEOOXOAWMOCTH IEPHOAMYECKOrO IepecMoTpa
MPOEKTHBIX OTPAaHUYEHUH U 3TANOB CO3/IaHUS POTPAMMHOIO MPOIYKTA.

[Tnan mpoekTa J0JKEH YEeTKO MOKa3aTh PeCypchl, HEOOXOIUMBIE Ul Pealn3aliu MPOeKTa,
pazzenienue paboT Ha dTamnbl U BPeMEHHOHM IpaduK BBIIOJHEHHS 3THX STamoB. B HEKOTOpBIX Op-
TaHU3alUAX TUTaH TMPOEKTa COCTABIIACTCS KaK €IWHBIA JOKYMEHT, COJCpKAIlUuil Bce BUbI MJIAHOB,
ONMCAHHBIX BbIIIE. B apyrux ciay4asx IJIaH MPOEKTAa OIHUCHIBAET TOJBKO TEXHOJIOTUYECKUN
nporecc cozpanus [10. B takom rutane o0si3aTeNbHO MPUCYTCTBYIOT CCBUIKH HA IUIAHBI JIPYTHUX
BUJIOB, HO OHU pa3padaThIBalOTCA OTIEIBHO OT IJIaHa MMPOEKTA.

Jletanu3anus IIaHOB MIPOEKTOB OYEHb PAa3HUTCS B 3aBUCUMOCTH OT TUIIA Pa3padaTbIBaeMOTO
MPOrpaMMHOT0 MPOAYKTAa M OpraHusanuu-pazpadoruunka. Ho B mob6oM ciydae OOJBIIMHCTBO
IUTAHOB COJIEPIKAT CIIEAYIOIIUE Pa3aebl.

1. Beenenue. Kpatkoe onucanue 1eseil mpoekTa U MpOeKTHBIX OrpaHruYeHui (O10IKEeTHBIX,
BPEMEHHBIX U T.JI.), KOTOPbIE BaXKHBI [ YIIPABJICHUS IIPOCKTOM.

2. Opranu3zanus BbIIIOIHEHUS MpoekTa. Onucanue cnocoba moadopa KOMaH bl pa3paboTuu-
KOB M pacripeielieHue 00s3aHHOCTEeH MEKIY YWICHAMU KOMaH/IbI.

3. Ananu3 puckoB. OnucaHue BO3MOXKHBIX MPOEKTHBIX PUCKOB, BEPOSITHOCTH MX IMPOSIBIIE-
HUS U CTpATeTuil, HAIPaBJICHHBIX Ha UX YMEHBIICHUE.

4. AnimapaTHble ¥ TPOTPaMMHBIE PECypChl, HEOOXOAMMBIE MJisl pealu3alluyd IPOEKTa.
[lepeueHs ammapaTHBIX CPEICTB M MPOTPAMMHOTO OOECIICUEHUS, HEOOXOIUMOTO U pa3paboTKu
nporpaMMHOro npoxaykra. Ecnu ammapatHele cpeicTtBa TpeOyeTcs 3aKynarh, MPUBOJIUTCS HX
CTOMMOCTBH COBMECTHO C TPaQUKOM 3aKYIKH U TOCTaBKH.

5. Pa3Ouenue pabot Ha stamsl. [Ipouecc peanusanuu npoekTa pa3OuBaeTcss Ha OTIEIbHBIC
IPOIIECCHI, OMPEACISIIOTCS STalbl BBIMOJHEHUS MPOEKTa, MPHUBOAUTCS OIHCAHHE PE3yJIbTAaTOB
("BBIX0JIOB") KaXKI0T'0 dTaIa U KOHTPOJIbHBIE OTMETKH.

6. I'padux padot. B aTOM rpaduke oToOpa)karoTcs 3aBUCHMOCTH MEXY OTACIBHBIMHU IIPO-
neccamu (dTanamu) pazpadotku [10, olleHKH BpeMeHU UX BBIMIOJHEHUS M PACHpeeeHUE YJICHOB
KOMAaH/IbI Pa3pab0TUNKOB 110 OTAETHHBIM JTaIlaM.

7. MexaHU3Mbl MOHUTOPHHTA M KOHTPOJIA 32 XOJIOM BBIMOJHEHUS NpoekTa. ONUChIBaIOTCS
NPEOCTABIIIEMbIE PYKOBOIUTENIEM OTYETHI O XOJI€ BHIITOJIHEHHS paboT, CPOKU UX MPETOCTABICHHS,
a Tak)Ke MEXaHU3Mbl MOHUTOPUHIA BCETO MPOEKTA.

[Tman mOMKEH peryispHO TepecMaTPUBATHCS B TIPOIIECCe peann3annu nmpoekta. OQHu yacTu
IUlaHa, HampuMep rpaduk paboT, U3MEHSIOTCSA 4YacTo, Jpyrue Oosnee craOuibHbl. [l BHECEHUs
W3MEHEHHH B TUIaH TpeOyeTcsl CrelnualbHas OpraHU3alys JTOKYMEHTOIOTOKA, MO3BOJISIOMIAs OT-
CJIEKMBATh 3TH U3MEHEHUSI.

ITocTanoBKa 32124 K NPaKTHYeCKoOl padore 2

1. U3yuuTs npenaraeMelii TEOPETUUECKUIM MaTepHal.

2. CoctaBuTh MOAPOOHOE ONUCAHNE MHKEHEPHOTO IPOEKTA.

3.Ha ocHOBaHMHM omNHCaHUS WHXXEHEPHOTO TMPOEKTa TPOBECTH aHAJIW3 Ipolecca
OpraHM3aly NPOEKTUPOBaHUs. B X01e aHann3a OTBETUTH Ha BOIIPOCHI:

- Uto mpou30oiaeT ¢ opraHu3aIei, eciim cucTeMa He Oy/ieT BBeJIeHa B DKCILTyaTaIiio?

- Kakne Tekymue npoGieMsl CyIIECTBYIOT B OPraHU3allMM U KaK HOBAas CHCTEMa IOMOXKET
WX pemuTh?

- Kakum o0Opaszom cucrema 6yer cnocoOCTBOBATSH 1iensiM OuzHeca?

- TpeOyet nu pa3paboTKa CUCTEMBI TEXHOJIOTUU, KOTOpasi O 3TOr0 HE MCIOJb30Bajlach B
opraHu3aiuun?

Pe3ynbraTom aHanmza JOHKHO SBUTHCS 3aKJIFOUEHHE O BO3MOKHOCTH pealli3aliy MPOeKTa.

4. PacipeienuTh posid B Tpymnme (PyKOBOJAUTENIb MpPOEKTa-pa3pabOTUMK, CHCTEMHBIN
aHAJTMTUK-Pa3pabOTUHK, TeCTEP-pa3padOTIHK).

5. 3anoIHUTD pa3ieibl IJIaHa:

- Beenenue



- Opranuzaiys BBIIIOJIHEHUS TPOSKTa

- AHanu3 puCcKOB

Paznenbl TOMMKHBI coiepKaTh PEKOMEHJAIIMA OTHOCUTENIBHO pa3pabOTKH CUCTEMBI, 0a30BbIe
MIPEIOKEHHS 110 00bEMY TpeOyeMoro OrpKeTa, YUCIy pa3pabOTYMKOB, BpEMEHU U TpeOyeMoMy
IPOTPaMMHOMY 00€CIIEUECHHIO.

6. Opopmutk otyer. [IpecTaBUTh OTUET JUISL 3ALTUTHI.

BapuaHThl HHAUBHAYAJIBHBIX 32IaHUH

B coorBercTBMM C yKa3aHHOW IpeIMETHOH OONAcTbI0O M KJIAaccoM pa3padaThIBacMOi
UH(POPMALIMOHHON CHCTEMBI pPa3paboTaTh oOmMcaHue WHQPOPMALMOHHOM CHUCTEMBI M TPOBECTH
aHaJIM3 MPOIIecca OPTaHU3aLUN HH)XEHEPHOTO MTPOEKTA.

Tabmuma 2.1 — UnauBuyanbHbIe 3a1aHUs

Ne IIpeameTHas obiacTh Knacc UC

1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTe CRM

4 ToproBoe npeanpusTue SCM

5 Toprosoe npeanpusitue B2C

6 [Topran B2B

7 CtpoutenpHOe IpeanpUsTHe NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBnenust
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPUITHS OKcrnepTHas CUCTeMa

Conep:xkanue oTyera

[To BeIMONHEHHOW paboTe cocTaBisieTcs oTdeT. OTYET BBIMOIHACTCS B DIIEKTPOHHOM BHJIE.
[To BBINOIIHEHHOMY OTYETY MPOBOAMTCS 3AIIUTA PAKTUIECKOHMPAOOTHI.

OTuer mO TmpakTHYecKOW paboTe ODKEH COCTOATh W3 CIEAYIOIIUX CTPYKTYPHBIX
HJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs YacTh: KpaTKOE OIUCaHMWE IeJed NpPOeKTa M MPOEKTHBIX OrpaHUYEHUI
(OXOKETHBIX, BpEMEHHBIX U T.1I.), KOTOPbIE BAXKHBI [T YIIPABIICHUS POESKTOM.

BBonHas dacTh oOTueTa JOJDKHA BKJIIOYATh IYHKTBIL: ycJOBHE 3a/a4M; MOPSAAOK
BBITTOJIHEHHS; TPOTPAaMMHO-AIapaTHbIE CPEICTBA, HCIIOIB3YEMbIE ITPH BHITIOJTHEHUH PaOOTHI.

- OCHOBHasl yacTh (omucaHue paloThl). OMMCaHUE HWH(OPMAIIMOHHOM CHCTEMBI; aHAIU3
nporiecca OpraHu3ay TPOSKTHPOBAHUS; POJIH.

OcHOBHast yacThb OTYeTa BKJIIOYAET B ceOs: ONMHUCAaHME WH)KEHEPHOTO MPOEKTa - HaJu4ue
3aKJIFOYCHHUS O BO3MOYKHOCTH pPEAM3allii MPOEKTa, COJEPKAIIETO PEKOMEHIAIIMH OTHOCHUTEIHHO
pa3paboTKK CHUCTEMbI, 0a30Bble MpPEUIOKEHUs M0 00BbEMY Tpedyemoro OrJKeTa, YHCITY
pa3pabOTUMKOB, BPEMEHU U TPeOyeMOMY MPOrpaMMHOMY OOECTICYEHHUIO; aHATN3 OCYIIIECTBUMOCTH:
yKa3aTb BO3MOXXHbIE NMPOOJIEMbl W MYTH UX pEIICHHs; POJIM YYaCTHUKOB TPYIIBI pa3pabOTKu
WH)KEHEPHOTO MPOEKTA.

- 3aKJIIOYCHHE (BBIBOJIBI);

- CITUCOK MCTIOJIh30BaHHOW JINTEPATYPHI.

3amyTa oTYeTa 3aKII0YAeTCs B MPEIbSIBICHUN PENOaBaTeN0 NOJYyYeHHBIX PE3YyIbTaTOB B
Buje (haiina U IEMOHCTPAIMH MTOTyYSHHBIX HABBIKOB TIPH OTBETAX HA BOTPOCHI MTPETIOIaBaTEeIsI.

KoHnTpoJsbHbIe BONPOCHI

1. IIpeanoxure, kTo OBl MOr y4acTBOBaTh B (OPMHUPOBAHMU TPEOOBAHHW JUIS
YHHUBEPCUTETCKOM CHCTEMBI PErUCTpaluy CTyAeHTOB. OObSICHUTE, TOYEMY TIOUYTH HEU30EKHO, YTO
TpeboBaHus, chOpMyTUPOBAHHBIE Pa3HBIMU JIMLIAMH, OYAYT IPOTHBOPEUUBHIL.



2. Pa3pabarbiBaercss cuctema [1O g aBromarusanuu OMONIMOTEYHOrO Karajora. Jra
cucreMa OyzeT cozepkarh HH()OPMAIUIO OTHOCUTEIBHO BCEX KHUT B OMOIMOTEKE 1 OyeT moje3Ha
OubnuoTeyHoOMy TepcoHany, aboHeHTaM u uuTaTensM. Cucrema JOJDKHA HUMETh CpEACTBa
IPOCMOTpa Karajora, CpeJcTBa CO3JaHUs 3allpOCOB U CPEICTBA, MO3BOJIAIOLIME I0JIb30BATENAM
pe3epBUPOBaTh KHUTH, HAXOAAIIMecs B JAaHHBI MOMEHT Ha pykax. Ompenenute OCHOBHBIC
OIIOpPHBIE TOUKU 3PEHUs], KOTOpble HEOOXOAUMO yUYeCTh B ClIEHU(UKALUN CUCTEMBI, U IOKAKUTE UX
B3aMMOOTHOIICHUS, UCIIOJIB3YA JHArpaMMy UEPAPXUHU TOUEK 3PCHHUS.

3. s Tpex Touek 3peHHsl, ONPEACICHHbIX B CUCTEME OMOJIMOTEUHOr0 KaTauora, yKakuTe
CepBUCHl U COOTBETCTBYIOIME JaHHBIC, KOTOphIe OOECHEUMBAIOTCS 3TUMH TOYKAMU 3pPEHHS, U
COOBITHS, KOTOPBIE YIPABJISIOT 3TUMH CEPBUCAMH.

4. Kto pomkeH mpoBoAMTh 0030p TpeOoBanmii? Hapucyiite Momens mpoliiecca o030pa
TpeOOBaHUIA.

5. Bamma xoMmaHusl MCHONB3YyeT CTaHIAPTHBIA METOJ aHanu3a TpeboBaHmil. B mpomecce
paboThl Bbl OOHApPY)KWJIM, YTO 3TOT METOJ HE YUUTHIBAET COLUAIbHBIE (AKTOPBI, BaXKHbIC IS
CHCTEMBI, KOTOPYIO BBl aHAJIM3UpYeTe. Bam pykoBOIUTENh Jall BaM SICHO TOHSATh, KAKOMY METOY
aHaJM3a HY)KHO cienoBaTb. OOCyauTe, 4To BbI IOJKHBI JIeJIaTh B TAKOH CUTYaIUH.

IpakTuuyeckas padora 3. MeHeIKMEHT dTANOB KH3HEHHOT0 IMKJIA HHKEHEPHOT 0
MPOeKTA

Heap padorbl: O3HAKOMIIEHHE C METOAOJIOTUEN MPOEKTHOTO MEHEIKMEHTA B YIPaBICHUU
IPOEKTaMH; M3YyYEHUE OCHOBHBIX JJIEMEHTOB OIpPEAEIECHUs, NPEACTABICHUS, TPOCKTUPOBAHUS U
MOJIEJTUPOBAHUS IPOTPAMMHBIX CHCTEM.

IIpakTnyeckas paboTa HampaBjieHa Ha O3HAKOMJIEHHE C OCHOBHBIMHM 3JIEMEHTAMHU
ONpezeNieHus, MPEACTAaBICHUS, MPOECKTUPOBAHUS U MOJEIMPOBAHUS IPOTPAMMHBIX CHUCTEM C
nomouipto s3blka UML, mnonydeHue HaBBIKOB IO INPUMEHEHUIO JAHHBIX JJEMEHTOB Ul
MOCTPOCHUS 00BEKTHO-OPHEHTUPOBAHHBIX Moieneii IC Ha ocHOBaHMH TPeOOBaHMIA.

TpeGoBanus k pe3ysabTaTaM BBIIOIHEHUS IPAKTUYECKON paboThI:

- MOJIENIb CUCTEMBI JIOJKHA COJIEPKaTh: AMarpaMMy BapHaHTOB UCIOJIb30BaHNUS; JUArpaMMbl
B3aMMOJCHCTBUS U1 KaXkIOTO BapuaHTAa HCIOJIb30BaHUS; JUarpaMMmy KJaccoB, I103BOJISIOLIAs
peanu3oBath Bech omucaHHbIM (yHkunoHan MC; oO0beqMHEHHYIO auarpaMMy KOMIIOHEHTOB H
pa3MelleHus;

- JUTsI KJIacCOB yKa3aTh CTEPEOTHUIIbI;

- B 3aBUCHUMOCTH OT BapuaHTa 3aJaHMs JuMarpaMMma pa3sMEIleHUs JOJDKHA I10Ka3bIBaTh
PacrnosoKeHue KOMIIOHEHTOB B paCHpPEIEIEHHOM NPUIIOKEHHUH.

OcHoBBI TECOPUH

OO0mme cBegeHHs 00 00bEKTHOM MO/IeTHPOBAHUM

Cyl1ecTByeT MHOKECTBO TEXHOJOTUN U MHCTPYMEHTAIBHBIX CPEJICTB, C OMOIIBI KOTOPBIX
MO’KHO peajin30BaTh B HEKOTOPOM CMbIce onTUMaibHbIN npoekT MC, HaunHas ¢ sTana aHanusa u
3aKaHYMBasl CO3JJaHMEM IPOTPaMMHOIO KoJia cucTeMbl. B OONBIIMHCTBE ClyyaeB 3TH TEXHOJIOTMU
NPEIbABISIOT BECbMa KECTKHE TpeOOBaHUS K Mpolieccy pa3pabOTKH U UCHOIb3YEMBIM pecypcam, a
HOIBITKH TPaHC(HOPMHUPOBATh MX MOJ KOHKPETHbIE MPOEKThl OKAa3bIBAIOTCS O€3yCHEUIHBIMU. DTH
texHosiornu npeacrasieHsl CASE-cpencrBamu BepxHero ypoBHs uin CASE-cpeacTBaMu MoJaHOTO
xu3HeHHoro nukia (upper CASE tools mmm full life-cycle CASE tools). OHu He mO3BOJISAIOT
ONTUMU3UPOBATH JIEATEIBHOCTh HAa YPOBHE OTIEIbHBIX JJIEMEHTOB IMPOEKTa, U, KaK CIEACTBUE,
MHOTHE pa3paboTyuky mepenuin Ha Tak Ha3biBaemble CASE-cpenctBa HukHero yposHs (lower
CASE tools). Ognako OHM CTOJIKHYJIWUCh C HOBOM MpoOsieMOd — TpoOJIeMOil opraHU3aINu
B3aUMOJICHCTBUS MEXY PA3TMUHBIMU KOMaHIaMH, PEaTU3yIOUIMMU MPOEKT.

YHu(pUUMPOBAHHBI A3bIK 00bEKTHO-OPHEHTHPOBAHHOI'0 MOAE/JIMPOBAHMSA

YHUPUUIMPOBAaHHBIH SA3BIK 00bEKTHO-OpUEHTHpOBaHHOTO MoaenupoBanus Unified Modeling
Language (UML) sBusicst CpeACTBOM JOCTHIKEHHS KOMIPOMHCCA MEXAY ASTHMH TOIXOJaMH.
CymiecTByeT JOCTaTOYHOE KOJWYECTBO HWHCTPYMEHTAJIBHBIX CPEACTB, MOAJCPKHUBAIOIIUX C



nomotsio UML sxn3HeHHBIH IMKIT WH(POPMAIMOHHBIX CHCTEM, M, oqHOBpeMeHHo, UML sBisercs
JIOCTaTOYHO TMOKUM JJIsi HACTPOMKHU U MOAJAEPKKU CreNUUKU ASSITEIbHOCTH Pa3IMUHBIX KOMaH]I
pa3pabOTUHKOB.

Coznmanne UML navanock B okTsa0pe 1994 r., korna JIxum Pam6o u I'pagu byu u3 Rational
Software Corporation ctaiu paborare Haj oObenuHeHHEM cBoux meronoB OMT um Booch. B
HacTosIiee BpeMsi KOHCOpIMyM Tosib3oBateneiit UML Partners BkitouaeT B ceOsl IpecTaBUTENCH
TaKUX TPaHA0B MH()OPMAIMOHHBIX TeXHOJOTWH, Kak Rational Software, Microsoft, IBM, Hewlett-
Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasinsier c000# 00BEKTHO-OPUEHTUPOBAHHBIN S3BIK MOJIETTUPOBAHUS,
00Jaaouui ClIeyoIMMI OCHOBHBIMH XapaKTePUCTHKAMU:

- IBJISICTCSA  SI3bIKOM BU3YaJIbHOTO MOJICTUPOBAHMS, KOTOPBIM oOecreuuBaeT pa3paboTKy
penpe3eHTaTUBHBIX MOJeNel Jisi OpraHu3alii B3auMOACHCTBUs 3aka3zuuka U paszpaborunka WUC,
pa3iauuHbIX rpynn pazpadorunkos UC;

- CO/IEP’KUT MEXaHU3MBbI PACIIMPEHUS] U CHICIUAIN3ANN 0a30BbIX KOHIICTIIUN A3bIKA.

UML — 5310 cranaapTHas HOTalMsl BU3YaJbHOI'O MOJEJIMPOBAHUS IPOIPAMMHBIX CHUCTEM,
npunsTas kKoHcopiumymom Object Managing Group (OMG) ocenbto 1997 r., u Ha ceroaHAIIHUN
JICHb OHA TIOJIJICPIKUBACTCSI MHOTHMH 00beKTHO-OpueHTHpOBaHHBIMU CASE-TipoykTamu.

UML BxiIt04aeT BHYTPEHHUI HAOOp CPEACTB MOJCIUPOBAHMS, KOTOPBIE ceiyac MPUHSATHI BO
MHOTHX METOJaX M CPEICTBaX MOJEIMPOBAHUS. DTH KOHIICTIUM HEOOXOIUMBI B OOJIBIIMHCTBE
NPUKIAIHBIX 33Ja4, XOTS HE KaJas KOHLEMIUS HeoOXoauMma B KaXKIOW 4YacTH KaXJIOTo
npuioxenus. [Tonb30BaTensm si3pIKa MPeI0CTaBICHBl BO3MOYKHOCTH:

- CTPOUTH MOJICIIM Ha OCHOBE CPEJACTB fA1pa, O3 HCIOIb30BaHUS MEXAaHU3MOB PACIIHPEHUS
JUTSE OOJIBIITMHCTBA THUITOBBIX TIPUIIOKCHHI;,

- 100aBIATH MPU HEOOXOAUMOCTH HOBBIE DJIEMEHTHI U YCJIOBHBIE 0003HAUCHUs, €CIIH OHU HE
BXOJISIT B SJIPO, MJIH CIICIUATTU3UPOBATH KOMIIOHEHTHI, CHCTEMY YCJIOBHBIX 0003HAYCHH (HOTAIIHIO)
Y OTPaHUYECHUS 17151 KOHKPETHBIX MPEIMETHBIX 00IacTei.

Azpik UML

Auarpamma
EAPHIHTOR
MCNONB30BAHNA

[ | |

Auarpamma Auarpamma
KNACCOB COCTORHKI

Ouarpamma
NOCNEA0BATENL-
HOCTed

Wuterpuposannan
uOogenb CROMXHON
CHCTEMBI

Auarpasma
AEATENBHOCTH

Ouarpamma

Duarpamma Auarpamma
pazEePTEIBAHHA

Koonepauun KOMMNOHEHTOB

Pucynok 3.1 - IHTerprpoBaHHast MOJICIb CIIOKHOW CUCTEMBI B HOTAIUH s3bika UML

Crannaptr UML npeanaraer cienyroomuii Habop AMarpamm Ui MOJICINPOBAHUS:

1. nuarpaMMbl  BapuaHTOB HCHOJIb30BaHUA (use case diagrams) — JUIsl MOJEIHMPOBAHUS
OM3HEC-TIPOIIECCOB OpraHu3allMi U TpeOOBAaHUH K CO3/]aBaeMOM cucTeMe);

2 nuarpamMbl  KiaccoB (class diagrams) — i MOJETUPOBAHHS CTATHUECKOW CTPYKTYPHI
KJIACCOB CUCTEMBI U CBS3eH MEXIY HUMU;

3. quarpamMmel ioBeieHus cucteMsl (behavior diagrams):

3.1 nuarpamMmebl B3aumoierictBus (interaction diagrams):
3.1.1 amarpamMmbl TIOCIIETOBATEIBHOCTH (sequence diagrams) u

3.1.2 xooneparuBHble ~ auarpammsbl  (collaboration diagrams) — i
MOJICIIUPOBAHUS TIpoIiecca OOMEHa COOOIICHHSIMHU MEXIY 00bEKTaMu;
3.2 nuarpaMMbl  coctosiHUM  (statechart diagrams) — s MoIeTMpOBaHUS

ITOBCACHUA O0OBEKTOB CHUCTEMBI Ipru MEPEXoae N3 OAHOr0 COCTOAHHUA B APYTOC;



3.3 nmarpaMMbl  AesTenbHOCTed (activity diagrams) — Ui MOJAEIMPOBAHUS
NOBEJCHUS CUCTEMbl B paMKaxX pa3IMYHbIX BAapPHAHTOB MCIIOJIB30BAHUS, WM
MOJEIUPOBAHHUS IEATEIbHOCTEN;

4. nuarpammel peanusanuu (implementation diagrams):
4.1 nmmarpaMMbl  KOMIIOHEHTOB (component diagrams) — i MOJEIMPOBAHUS
UepapXUl KOMIOHEHTOB (TIO/ICUCTEM) CUCTEMBI;
4.2 muarpamMmel  pa3BepThiBaHusl (deployment diagrams) — s MonenupoBaHUS
(bU3N4ECKOI apXUTEKTYPbI CUCTEMBI.

JAuarpaMMbl BApHAHTOB MCNIO0JIb30BAHUSA

[lonsTe BapmaHTa HCHONB30BaHUsA (use case) BIepBble BBed MBap SIkoOcoH u mpuaan
€My TaKyl0 3HAYUMOCTb, YTO B HACTOAIICC BpPCMA BAPHUAHT HCIIOJB30BaHUA IIPCBPATUIICA B
OCHOBHOIl 3JI€MEHT pPa3pabOTKH U IUTAHUPOBAHUSI IPOEKTA.

Bapuant ucnonb30BaHUS ~— TpENCTaBIsieT  co0OM  MOCIIEOBATENBHOCTh  JCHCTBHIA
(TpaH3aKuMii), BBIIOJHSAEMBIX CHCTEMOW B OTBET Ha COOBITHE, WHUIUUPYEMOE HEKOTOPHIM
BHEIIHUM OOBEKTOM (JEHCTBYIOIIMM JHUIOM). BapuaHT HCHOJIb30BaHUS ONMCHIBAET TUIIMYHOE
B3aMMOJICICTBHE MEXIy TMOJb30BaTeieM M cucreMoil. B mpocteilmem ciyyae BapuaHT
UCTIOJIB30BaHUS OMpEIEISeTCsS B TPoIecce 0OCYKISHHS C TOIb30BaTeNIeM TeX (PYHKIHH, KOTOpbIe
OH xoTen Obl peanu3oBarh. Ha s3pike UML BapuaHT MCHONIB30BaHUS M300pakaroT CIEAYIOUIIM

o0pazoM:

Pucynok 3.2 - BapuaHT ucnonab30BaHust

JeiictByromee nuno (actor) — 3T0 poJib, KOTOPYIO MOJIB30BaTENlb UTPAET O OTHOLUEHUIO K
cucreme. JlelcTByrolMe JiMIla MPEACTaBIAIOT COOOH pOJM, a HE KOHKPETHBIX JIoAeH WM
HauMeHoBaHUsI paboT. HecMoTps Ha TO, YTO Ha AMarpaMMax BapHaHTOB MCHOJIb30BAaHUS OHHU
n300pakaloTcsl B BMJE CTUIM30BAHHBIX YEJIOBEYECKUX (UIypOK, ACUCTBYIOLIEE JHUIO0 MOXKET
Takke ObITh BHEIIHEHW CHUCTEMOM, KOTOpPOW HeoO0XxoauMa HeKoTopas HHGOpMaIus OT JTaHHON
cuctemsl. [loka3pIBaTh Ha AMAarpaMMe AEUCTBYIOLIUX JIML CIEAYET TOJIBKO B TOM Ciydae, Koraa
UM JICHCTBUTEIIbHO HEOOXOIMMBbI HEKOTOpble BapuaHThl ucnoib3oBaHus. Ha s3pike UML
JeMCcTBYIOIME JTUIIA TPEICTABISAIOT B BUJIE PUTYD:

Pucynok 3.3 - [lelicTByro1iee Ju1io (aKTep)

JlelicTByronye nauna JEaATcs Ha TPU OCHOBHBIX THIIA:

- TIOJIb30BATEIIH;

- CUCTEMEL;

- Ipyrue CUCTEMBI, B3aUMOJICHCTBYIOIINE C JaHHOM;

- BpeMsl.

Bpemsi craHOBUTCS JEHCTBYIOIIMM IUIIOM, €CIM OT HEro 3aBUCUT 3allyCK KaKUX-JTHOO
COOBITHIH B CHCTEME.

CBsi3u Mexk1y BAPpHAHTAMH HCHOJb30BAHWS U JIeHCTBYIOIIUMHU JIUIAMHU

B sa3pike UML Ha auarpammax BapHaHTOB HCIIOJIb30BaHUS MOIIEPKUBAECTCS HECKOIBKO
TUTIOB CBSI3eH MEXAYy OJJIEMEHTaMH JIuarpaMMbl. DTO CBS3M KOMMYHHUKAIMU (communication),
BKitoueHus (include), pacmmpenus (extend) u 0606menus (generalization).



CBHBB KOMMyHI/IKaI_[I/II/I — OTO CBiA3b MG)K,Hy BapI/IaHTOM HCITIOJIB30BAHUS U HCﬁCTByIOIJ.[PIM
munoM. Ha s3pike UML cBSi3M KOMMYyHHUKAllUM TOKAa3bIBAIOT C MOMONIBIO OJHOHAIPABICHHOU
acconuanuu (CruIoNIHOM JTUHUN).

OdoprHTE KpeguT
ANA knvedTa DaHka

1 -
Knueut Ganka

Pucynok 3.4 - IIpumep cBsI3U KOMMYHUKAITIH

CBs3b BKJIIOYCHHS MPUMEHSETCI B TEX CHUTyalusiX, KOTJa HUMeEeTcs KaKoH-Tuoo
(GparMeHT MOBEJEHMsI CHUCTEMbI, KOTOpbIM MOBTOpsieTcs Oojee uYeM B OJHOM BapUaHTe
ucrnonb3oBaHus. C  TOMOMIBIO  TakMX  CBA3€H  OOBIYHO MOJCIUPYIOT ~ MHOTOKPATHO
UCMOJb3yeMYI0 (YHKIIMOHAIBHOCTb.

CBsi3p paclIMpeHUs] NPUMEHSETCS INpPU ONHCAHUM WU3MEHEHHH B HOPMaJIbHOM IOBEIECHUU
cucteMbl. OHa NO3BOJISIET BApUAHTY UCIIOJIB30BAHUS TOJIBKO IPU HEOOXOAMMOCTH HCIIOJIb30BaTh
(yHKIIMOHAJIbHbIE BO3MOYKHOCTHU JPYroro.

<<gxtend=>

g - -
T C— CHATL AeHbLIA
CO c4yeTa
e
-
—

<<include>>

BbINONHUTE
ycKopeHHoe
CHATHE OeHer

AyTeHTMHUMpPOBaTh
KNWeHTa

Pucynoxk 3.5 - [Ipumep cBS3H BKIIIOYCHHUS U PACIIUPEHUS

C mnomouipto cBA3M O0OOOIIEHUS TOKA3bIBAIOT, YTO Yy HECKOJIBKHX JAEHCTBYIOLIMX JIUIY
UMEIOTCS OOIIHNE YEPTHI.
Cnyxawmi %

Cnymxawma ;% Cnyxawmn BpemeHHbIA %
C NOYacoBOK Ha oKknage [ E T
onnaton

Pucynok 3.6 - [Ipumep cBsi3u 00001IeHHS

JAuarpammbl B3aumojeiicTBus (interaction diagrams)

Juarpammbl  B3auMmojeiictBusi  (interaction  diagrams) — ONUCBHIBAIOT — MOBEACHUE
B3aWMOJICHCTBYIOMINX TPy 00bekTOB. Kak mpaBmiio, nuarpaMMa B3auMOJCHCTBHSI OXBATHIBACT
NOBEJIeHHEe OOBEKTOB B paMKax TOJBKO OJHOTO BapuaHTa HCHoNb30BaHMA. Ha Takoi
ouarpaMMe OTOOpakaeTcsi psll OOBEKTOB W Te COOOMICHHS, KOTOPBIMH OHH OOMEHUBAIOTCS
MEXy COOOH.

Coobmenne (message) — 3TO CpPEINCTBO, C TIOMOIIBID KOTOPOTO OOBEKT-OTIPABUTEIH
3arpamuBaeT y 00beKTa MojryyaTesis BBIIOTHEHUE OJJHOM U3 €ro onepanui.

Nudopmanmonnoe (informative) coobOmieHne — 3To0 cooOieHne, cHaOkaromee OOBeKT-
NoJIy4aTesb HEeKOTOpoil nH(popMaIen A1 OOHOBJIEHUS €r0 COCTOSIHHUS.



Coobmenne-3ampoc (interrogative) — 370 cooOIIeHNE, 3alpalIuBaioilee BbIady HEKOTOPOi
nHpopmaruu 06 0ObEKTe-TIoIyqaTee.

HNmnepatuBHOe (imperative) cooOLIeHHE — 3TO COOOIIEHHe, 3alpallBaloIIee Y 00bEeKTa-
HOJTydaTesIsl BEIOJTHEHNE HEKOTOPBIX ACHCTBU.

CymiecTByeT [Ba BHJAa JHarpaMM B3aUMOJCHCTBHS: JHArpaMMbl MOCIIEIOBATEIBHOCTH
(sequence diagrams) u koormepatuBHbIe auarpammsl (collaboration diagrams).

JAuarpamma nocjienoBaTebHOCTH (sequence diagrams)
JluarpaMma MOCJIeIOBaTEIbHOCTH OTPakaeT IMOTOK COOBITHH, MPOMCXOAAIIUX B pPaMKax
BapUaHTa UCIIOJIb30BaAHUS.
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Pucynok 3.7 - [IpuMep quarpaMMebl OCIIeI0BaTEILHOCTH

Bce peiictByromue sMma IoOKa3aHbl B BEpXHEM wacTM  auarpammbl.  CTpenku
COOTBETCTBYIOT COOOIIEHUSIM, IEpelaBaéMbiM MEX]Y ACUCTBYIOUIUM JHUIOM U OOBEKTOM WIIU
MEXy 00BEKTaMU JIJIs1 BBIIOJTHEHUS TPeOyeMbIX (DyHKIIUH.

Ha nmarpamme mnocnenoBaTenbHOCTH OOBEKT H300paXkaeTcsi B BUJE MPSMOYTOJIbHHKA,
OT KOTOpPOrO BHHU3 IIPOBEJIEHA ITYHKTUPHAs BEPTUKAJIbHAs JHMHHA. OJTa JIMHHUS Ha3blBacTCs
muauert xu3Hu (lifeline) obwvexkra. Ona mpexacraBiasieT coO0M (QparMeHT MKU3HEHHOTO LHUKJIa
00BEeKTa B TPOLIECCE B3aUMOICHCTBHUSL.

Kaxnoe cooOmieHne mnpeacTaBiseTcss B BHUAE CTPEIKH MEXIY JHUHUAMU KU3HH JIBYX
00bekTOB. COOOIIIeHUsI TOSIBIIIOTCS B TOM TMOPSAJKE, KAaK OHM MOKa3aHbl Ha CTPaHMIIE CBEPXY
BHU3. Kaxxmoe cooOmieHne mnomedaercss Kak MUHUMYM HMeHeM cooOmenus. [Ipu sxemaHuu
MOXHO JI00aBUTh TaKKe€ AapryMeHTbl W HEKOTOPYIO YHpasistomyro HHpopmauio. MoxHO



nokazatb camozeneruposanue (self-delegation) — cooOienne, K0TOpoe OOBEKT MOCHUTACT CAMOMY
cebe, P STOM CTPEIIKAa COOOIICHHS YKa3bIBaET HA Ty )K€ CaMYIO JIMHUIO )KU3HH.

Juarpamma koonepamuu (collaboration diagram)

JluarpaMmbl KOOIIEpaluu OTOOpaKarOT MOTOK COOBITHH 4Yepe3 KOHKPETHBIA CIIeHApHUi
BapUaHTa HCIOJIb30BaHUs, YIIOPSAIOYCHBI 110 BPEMEHH, a KOOINEPATHBHBIC JUArpaMMbl OOJIbIIE
BHUMAaHHS 3a0CTPSIOT HA CBSA3SIX MEKAY OOBEKTaMH.

Ha numarpamme koomepanuu IpeiCTaBiIeHa BCsA Ta WH(OpMalMs, KOTOpas €CTh M Ha
JarpaMMme MocieI0BaTeIbHOCTH, HO KOOTIEpaTHBHASL TMarpaMMa Io-JIpyroMy OIMHUCHIBAET TOTOK
coObiTuid. M3 Hee Jerde TMOHATh CBS3M MEXAYy OOBEKTaMH, OJHAKO, TPYAHEE YSICHUTH
MI0CJIeIOBATEIBHOCTD COOBITHH.

Ha koomneparuBHOW JauarpaMme Tak K€, KaK M Ha JUarpaMme IOCIIeJI0BaTEIIbHOCTH,
CTpEeNIKH O0003HAYalT COOOMICHHS, OOMEH KOTOPHIMH OCYIICCTBISIETCS B paMKaxX JIaHHOTO
BapUaHTa MCIOJb30BaHMsA. X BpeMeHHas MOCIEIOBATEIbHOCTh YKA3bIBACTCS IYyTEM HyMepaluu
COOOILIEHUH.

2:CunTaT No KapTel
—>

1: MpunATE KapTy

5: Beoa RIN-xona (1234)

Pucynoxk 3.8 - [Ipumep nuarpaMmsel Koorepanuu

JAuarpammbl kjaaccoB. O0ume cBegeHust

Jlnarpamma KJjaccoB ONPEAENSeT THIIBI KJIACCOB CUCTEMBI U Pa3IMUHOrO POjia CTaTHUECKUE
CBSI3U, KOTOpBIE CYIIECTBYIOT MEXIy HUMH. Ha nmarpammax KJIacCoB HW300paKalOTCs TaKxkKe
aTpuOyThl KJIACCOB, OIEPALMU KJIACCOB M OIpaHHYEHMs, KOTOpbIe HAKJIaJIbIBAlIOTCS Ha CBA3M
MEXy KJIaCCaMH.

Huarpamma kinaccoB UML - ato rpad, y31amMu KOTOPOTO SIBJISIFOTCS DJIEMEHTBI CTaTUYECKOM
CTPYKTYpBI IIpOeKTa (Ki1acchl, UHTEP(HENCH), a AyraMu - OTHOLIEHUS MEXAY y3/1aMHu (aCCOLUAIHH,
HacJe/I0BaHKE, 3aBUCUMOCTH ).

Ha nuarpamme ki1accoB U300paxaroTcs CIEAYIOIINE YIEMEHTHI:

- [Taker (package) - HaGop 371EMEHTOB MOJEINH, JIOTUYECKHU CBSA3AHHBIX MEXKIY COOOM;

- Knacc (class) - onrcanne o01uux CBONCTB TPYIIIBI CXOIHBIX 00BEKTOB;

- Unrepdeiic (interface) - abcTpakTHBIA Kiacc, 3afaloliuii HAOOp OMepaiuil, KOTOpbIe
00BEKT NMPOU3BOJIBHOIO KJIacca, CBA3aHHOTO C JAaHHBIM HHTep(eiicoM, NMpenocTaBisieT IPYyrum
00BeKTaM.

ITocTanoBKa 32124 K NPpaKTHYecKol padore 3

1. U3yunTs npeiaraeMplii TEOPETHUECKHUI MaTepHal.

2. IlocTpoiite auarpaMMy BapHaHTOB HCIIOJIb30BaHUS JJs BBIOpaHHOW WH(OPMAaMOHHOMN
CUCTEMBI.

3. BeInonHuTe peayn3anuio BAPHAHTOB UCIIOIb30BAaHMS B TEPMUHAX B3aHMMOAECHCTBYIOLINX
00BEKTOB M TPEACTABISAIONIYI0 CO00M HaOOp muarpamm:

3.1 quarpaMm KJ1accoB, peaM3yIONIMX BapUaHT UCIOJIb30BAHUS;



3.2 nmuarpaMM B3aUMOJEHCTBHS (IMarpaMM IIOCJIEAOBAaTENbHOCTH M KOOIEPAaTUBHBIX
JyarpaMM), OTpaKaroLIMX B3auMoOJieHicTBUE OOBEKTOB B IpOLECCE pealu3ald BapuaHTa
UCIIOJIb30BaHUs.

4. PaznenuTh KJIacChl 10 MaKeTaM, UCIOJIb3Ysl OAMH U3 MEXaHU3M pa30HeHusl.

5. IlocTpoiite amarpaMMmy COCTOSHUM [UIi KOHKPETHBIX OOBEKTOB HWH(POPMALMOHHOM
CUCTEMBI.

6. [Toctpouts OTYET, BKIIOYAMOINIMNA BCE TOJTYYCHHBIC YPOBHU MOJEIH, OIHMCAHUE
(GYHKLIMOHAJIBHBIX OJIOKOB, NMOTOKOB [aHHBIX, XPAaHWIHUIL M BHEHIHUX 0OBeKTOB. [IperncraButh
OTYET 10 IPAKTUUYECKOHN paboTe AJIsl 3aLUThI.

BapuaHTbl HHAUBUAYAJIbHBIX 3aIaHUN

B cooTBeTcTBHM C yKa3aHHOW NpPEeIMETHOW OOJIACTBIO M KJIaccoM pa3pabaThiBaeMOTO
IIPOEKTa MOCTPOUTE JHUAarpaMMy BapHaHTOB HCIIOJb30BAHHUS, BBIMOJIHHUTE PEaTU3aI[dI0 BAPHAHTOB
WCIIOJIb30BaHUsI, IOCTPOUTE TUArPaMMy COCTOSIHHIA JIJIsl KOHKPETHBIX OOBEKTOB IMPOCKTA.

Tabmuna 3.2 — UnauBuyanbHbIe 3a1aHUS

No ITpeameTHas o6iacTh Kimacc UC

1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHC ERP

3 ToproBoe npeanpusTe CRM

4 ToproBoe npeanpusiTue SCM

5 ToproBoe npeanpusitue B2C

6 ITopran B2B

7 CtpoutenbHOe IpeInpusTie NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBnenust
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPUITHS OKcrnepTHas CUCTeMa

Conep:xanue oT4yeTa

[To BhIMONIHEHHOH paboTre cocraBisieTcss oT4eT. OTYET BBHIIOJIHSAETCS B AJIEKTPOHHOM BHUJIE.
[To BBINOIIHEHHOMY OTYETY MPOBOAMUTCS 3aIUTA MPAKTHUECKON pabOTHI.

OTtdyer mo mpakTUYECKOW paboTe IOJKEH COCTOSTh U3 CIEAYIOUUX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHasl 4acTh;

- OCHOBHasg 4acTh (ommcaHwe paboThl). JAMarpaMMa BapUaHTOB  HCIOJIb30BaHUS
UH(POPMALIMOHHOM CUCTEMBI, JMarpaMMa COCTOSTHUH [t 00BEKTOB HH(POPMALIMOHHOM CUCTEMBI;

- 3aKJII04YEeHHE (BBIBOBI).

BBonHas yacTh oT4eTa TOJKHA BKIKOYATh TYHKTHI:

- yCIIOBUE 3aJ]auu;

- IOPSIIOK BBINIOJTHEHHUS.

- IpOrpaMMHO-aMNMapaTHbIe CPEJCTBA, UCIIOIb3yEMbIE IPU BHIMIOJTHEHUN PAOOTHI.

3ammra oT4era Mo MpakTHYECKOW paboTe 3aKIII0YaeTcss B MPEAbSIBICHUH MPENo1aBaTelto
MOJIyYEHHBIX Pe3y/lbTaToOB B BUAeE (paiiya U JEMOHCTpAlMK MOJYyYEHHBIX HaBBIKOB MPH OTBETaxX Ha
BOIIPOCHI ITPENOAaBaTelsl.

KoHTpoJibHBIE BONIPOCHI

1. JlaiiTe onpenenenue MOHATHIO «BApUAHT UCTIOIb30BAHUSY.

2. Kakue THITBI CBSI3M MOT'YT MPUCYTCTBOBATh HA AHarpaMMe BapHAHTOB UCIIOJIB30BAHMUS?
3. JlaiiTe onpeseneHne MOHATHIO «IEHCTBYIOIIEE JTHIIO.

4. Kakue Tu1bl cOOOLIEHUI MOTYT IPUCYTCTBOBATh Ha AMarpaMMax B3auMoJIeHCTBUA?

5. JlaiiTe onpeneneHne MOHATHIO KJlacc, 00BEKT Kiacca.

6. Kem 1 i1 4ero Mo>keT OBITh UCIIOJIB30BaHa JJUarpaMMa pa3MernieHus?



IIpakTuyeckasi padora 4. TexHOJOrHU MPOEKTHOT0 MEeHEIKMEHTA B pellleHu !
HHKEHEPHBIX 32124

Lean padorbl: M3ydueHne METO0I0THH yIIpaBlieHUs rpoekTtamu. [lomydeHre HaBBIKOB 110
MMPUMCHCHUIO JaHHBIX MeTOI[OJIOFI/If/'I JJIA TUIAaHUPOBAHUS ITPOCKTA. I/I3yquMe MCTOAOB YIIPABJICHHA
KayeCTBOM MPOEKTUPOBAHUS HHPOPMAITMOHHBIX CUCTEM

[IpakTuueckass paboTa HampaBieHa Ha O3HAKOMJIEHHE C OCHOBHBIMH TOHSITHSMU
METO/IOJIOTUN YIIPABICHUS TPOCKTaMH, IOJYYCHUE HABBHIKOB 10 MPUMEHEHHIO JAHHBIX MOHSITHH
IpU MOCTPOCHHUH IUTAHA MPOEKTa, MOCTPOSHUsl rpaduka padoT, pacrpeneieHHs] HCIIOJHUTEICH,
yIpaBJICHUS  PUCKAaMH, H3YYEHHUE  METOJOB  YIPABICHUS ~ KA4YeCTBOM  MPOCKTHPOBAHUSI
WH(POPMAITMOHHBIX CUCTEM

TpeOoBaHust K pe3yJbTaTaM BBITOTHEHUS TPAKTUUECKON PabOTHI:

[TocTpouTh MOZIENB YIIPABICHUS TIPOCKTOM, BKITIOYAOIIYIO:

- OTIpe/ICJICHNE BCEX JTAlOB IPOEKTA, 3aBHCHUMBIX JTAloOB, OIpPEIEICHUE IITUTEILHOCTH
JTAIloB,;

- INOCTPOCHHUEC HA OCHOBC INOJTYUCHHBIX JaHHBIX CEeTEBOU U BpeMCHHOﬁ AuarpamMmm;

- TIOCTPOCHHE JUArpaMMBbl pacIIpe/ie]ICHUsT PAOOTHUKOB I10 ATaIaM;

[Ipu onpeneneHny 3Tana yKasbIBaeTCsl €r0 Ha3BaHUE — OTPAXKAIOIIee CYTh dTarna (Hampumep,
OIIpENICIICHUE TOJIb30BATEIbCKUX TPeOOBaHUMN, NMPOCKTHpPOBaHUME HHTepQeiica); 3TanoB JJIOJDKHO
OBITH HE MEHEE 7, B IPOEKTE 3aJCHCTBOBAHO 3 YeJIOBeKa MepcoHaa (rpymmna pa3paboTYrKOB).

OcHoBBI TEOpUH

IInanupoBaHue nmpoexTa

VYnpaBieHne HporpaMMHBIM IPOEKTOM 3aBHCUT OT IPaBUIBHOTO IUIAHUPOBAaHUS pPadoOT,
HEOOXOUMBIX JJIsl €ro BhINoIHEeHUs. [1an momoraeT MeHeKepy NpeABUIAETh NPOOIEMbl, KOTOPBIE
MOTYT BO3HUKHYTh Ha Kakux-110o 3tanax co3fanus [10, u pazpaboraTh NpeBEHTUBHbBIE MEpPbI IJIs
uX MpenynpexaeHus wiu peweHus. [lnan, pa3paOoTaHHBII Ha HayalbHOM JTale IMpPOEKTa,
paccMaTpUBAETCsl BCEMH €r0 YYaCTHHKAMM KaK PYKOBOZSILMN JOKYMEHT, BBIIIOJHEHHE KOTOPOTO
JIOJKHO TIPUBECTH K YCHEIIHOMY 3aBEpIICHHIO MPOEKTa. DTOT NEePBOHAYAJIBHBIN IJIaH JOJIKEH
MaKCHUMaJIbHO MOAPOOHO OMUCHIBATh BCE 3Talbl peaau3anuu npoekTta. Kpome pa3paboTku miaHa
IIPOEKTa, Ha MEHEeJKepa JIOKUTCA OOS3aHHOCTh Pa3pabOTKU IPYTHX BHUJOB IUIAHOB. DTU BHJbI
TUTAHOB KPaTKO onucaHbl B Tabmuie 3.1.

B nucrunre 1 nokaszan npouecc miaaHupoBaHus co3fanus 10 B Bune ncesaokona. 31ech
CZEJIaH aKLEHT Ha TOM, YTO IUIaHUPOBaHUE — 3TO UTEPALlMOHHBIN ITpouecc. [lockonbky B mpouecce
BBIMIOJTHEHUSI TPOEKTa IOCTOSIHHO IOCTYyNaeT HoBasg HHGpopManus, IUIaH JODKEH PEryJIpHO
nepecMaTpuBarbcs. BakHbIMH (akTOpamMH, KOTOpbIE MOJDKHBI YYMTHIBAaTbCS TpU pa3paboTke
IUTaHa, SIBISIIOTCSL (PUHAHCOBBIE M JEJIOBBIE 00s3aTeNnbCcTBA opraHu3auuu. Eciv oHM M3MEHSI0TCH,
3TH U3MEHEHHUs TaKKe JOJDKHBI HATH OTpaXkeHHe B IJ1aHe padoT.

Tab6muua 4.1 - Buas! mianos

[Tnan Onucanue

[Tnan kauecTBa OnuceiBaeT CTaHOApTBI U MEPONPUITHS TIO0 TOAJEPKKE KauyecTBa
paspabateiBaemoro [10

[Tnan aTTecranuu OnuceiBaeT crocoObl, pecypchl U nepedeHb padboT, HeOOXOIUMBIX JIs aT-

TECTAlUH TIPOTP aMMHOM CHUCTEMBEI

[Inan  ympasnenust | OnUCBIBaeT CTPYKTYPY U MPOLIECCHI YIIPaBIeHHs KOHPUTypaIien
KoH(urypanuen

[Inan  compoBox- | [Ipennaraer miaan MeponpusTHiA, TpeOyromuxcs Uit conpoBoxaeHus 110
nerns [10 B MPOIIECCE €T0 IKCIUTyaTalllH, a TAK)Ke pacyeT CTOMMOCTH COIPOBOXK/IE-
HUSI 1 HEOOXOAMMBIE JJIsl 3TOTO PECYPCHI

[Inan mo ympasne- | OnucbIBa€T MEPONPUSITHSI, HANpaBICHHbIE HA MOBBIIICHHE KBaJlU(UKa-




‘ HUIO IEPCOHAIOM ‘ 1[MU 4JIEHOB KOMaH/Ibl pa3pabOTUYNKOB

KoHTpoJIbHBbIE 0TMETKH 3TANOB PadoT

Menemkepy Uit opranuzanun nporecca co3aanus [10 u ynpaBneHust UM HE00X0AUMA UH-
dopmanus. Ilockonabky camMo mHporpaMMHOE OOecreueHHE HeOocCsA3aeMo, 3Ta yIpaBleHYecKas
uHpOpMaLKs MOXKET ObITh MOJY4YEeHA TOJNBKO B BHJE JTOKYMEHTOB, OTOOPAKAIOLINX BBITOJHEHHE
OuepeHOro dTamna pazpaboTKU MPOrpaMMHOrO Npoaykra. bes aToil nHpopMaluu HeIb3st CyAUTH O
CTENEHU TOTOBHOCTH CO37JaBa€MOT0 IPOJIyKTa, HEBO3MOXHO OLIEHUTDH IIPOU3BEACHHBIE 3aTPAThl U
U3MEHUTH Tpaduk padoT.

IIpu miiaHupOBaHKU NPOLECCA ONIPENEISIIOTCS KOHTPOJIbHBIE OTMETKH— BEXH, OTMEUAIOIINE
OKOHYAHUE OIpPEAeTICHHOro 3Tana padboT. [ Kaxaoid KOHTPOJIBHONH OTMETKH CO3JaeTcs OTYeT,
KOTOPBII TPEAOCTABISETCS PYKOBOJACTBY IMPOEKTAa. DTH OTYETHl HE JIOJHKHBI OBITH OOJBIIMMHU
00BEMHBIMU JOKYMEHTaMH; OHHU JOJDKHBI TMOJBOAMTH KpPAaTKWE HMTOTM OKOHYAHUS OTIEIIBHOIO
JIOTHYECKH 3aBEPIICHHOTO JTara MpoeKTa. JTarnoM He MOKeT ObITh, Hanpumep, "Hamucanne 80%
KOJla MporpaMm', MOCKOJbKY HEBO3MOXHO MPOBEPUTh 3aBEPIICHUE Takoro '"stama"; KpoMe TOro,
nogo0Hast uHGOpMAIMs TMPAKTHYECKH OeCHoje3Ha Ui yIpaBlIeHUs, IOCKOJbKY 31eCh HE
0oTOOpaxaeTcs CBsI3b 3TOro "srana" ¢ Apyrumu 3tanamu cozaanus [10.

OObIYHO 1O 3aBEpIICHHMH OCHOBHBIX OOJBIIMX JTaloB, TaKHMX Kak pa3paboTka
cnenuduKalnuy, NPOEKTUPOBaHHWE W T.M., 3akazuuky [IO mpenocTaBistoTCS Pe3ylnbTaThl HX
BBIMIOJIHEHUS, TAaK HA3bIBA€Mble KOHTPOJBHBIE TIPOEKTHBIE 3JEMEHTbl. OJTO MOXET ObITh
JOKYMEHTAIusl, MPOTOTUI MPOTPAMMHOIO MPOAYKTa, 3aKOHYeHHbIe moacuctembl 1[I0 u T.1.
KoHTponbHblE TPOEKTHBIE 3JIEMEHTHI, NpefocTaBisemble 3akazuuky [1O, moryr coBmajmath ¢
KOHTPOJIbHBIMU OTMETKaMH (TOYHEe, C pe3ylbTaTaMU BBIMIOJHEHUS Kakoro-nubo srtama). Ho
oOpaTHOe yTBEp)KIeHHE HEBEpHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHME IHPOEKTHBIE
pe3yNbTaThl, KOTOPHIE UCHOIB3YIOTCS Ui KOHTPOJISI 32 XOJIOM BBIMOJIHEHHS MPOEKTa, U OHH, Kak
IIPaBUJIO, HE IPEIOCTABIIAIOTCS 3aKazuuky [10.

Jlnst onpenenieHust KOHTPOJIBHBIX OTMETOK Bech mporiece co3nanus [10 gomkeH ObITh pa3ouT
Ha OT/EJbHBIE 3Tallbl C YKa3aHHBIM "BbIXOAOM'" (pe3yibTaToM) Kakaoro stama. Hampumep, Ha
pucynke 4.1 mokaszaHbl 3Tanbl pa3paboTku cnenudukanuu TpeOoBaHWN B cilyyae, KOrja Jjis ee
IPOBEPKU HCMOJIb3YETCS MPOTOTUIl CHCTEMBI, a TaK)KE IPEJCTABIECHbI BBIXOJHBIE PE3YJIbTAThI
(KOHTPOJIBHBIE OTMETKM) KaXIOro sTama. 3JieCb KOHTPOJBbHBIMU IPOEKTHBIMU 3JIE€MEHTaMH
SBJISIFOTCSL TPEOOBaHUS U crieluuKaIus TpeOOBaHUIA.
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Pucynok 4.1 - Dransl nporecca pa3paboTKu cieluPpUKaun

I'paduk pador

CocraBnenue rpaduka - OHa U3 CaMbIX OTBETCTBEHHBIX PAa0OT, BBITIOJIHIEMBIX MEHEKE-
pOM IpoekTa. 37echb MEHEKEP OLIEHMBAET JUIMTEIBHOCTH IPOEKTA, ONPENENIEeT PECYpCHI, He-
00XoaMMBIC TSI peaTn3allid OTAEIBHBIX ATAloB paldoT, W MPEACTaBIsAeT WX (dTalbl) B BHJIE CO-
IJIACOBAaHHOW MocienoBaTeabHOCTH. Ecin JaHHBIA MpOeKT MmojJo0eH paHee pealn30BaHHOMY, TO
rpa¢uk pabOT MOCIEAHEro MPOEKTa MOXHO B3STh 3a OCHOBY AJIs JaHHOro npoekta. Ho 3atem
CJIElyeT Y4ecTb, YTO Ha OTJAEIBbHBIX ATAllax HOBOI'O MPOEKTa MOTYT MCIOJb30BaThCS METOIBI U
noaxoabl, OTJIMYHBIC OT UCITOJIb30BAHHBIX PAaHEC.

Ecnn mpoekT sABis€TCS WHHOBALIMOHHBIM, II€PBOHAYAJIBHBIE OLICHKM JJIUTEIBHOCTH U
TpeOyeMBIX pPEeCcypcoB HaBepHsAKa OyayT CIMIIKOM ONTHUMUCTHYHBIMHU, JaXe €CIM MEHEIXKep



MOTIBITAETCSI MPEAYCMOTPETh BCE BO3MOXHBIE HEOXHAAHHOCTH. C 3TOH TOYKM 3pEHHS MPOEKTHI
co3manus [0 He oTnmvaroTcs OT OONBIIMX WHHOBAIIMOHHBIX TEXHUYECKHX MpPOeKTOB. HoBbIe
a’pOIIOPTHI, MOCTHI U Jja’K€ HOBBIE aBTOMOOWIIM, KaK MPAaBHJIIO, MOSBIISAIOTCS MMO03KE MEPBOHAYATILHO
OOBSIBJICHHBIX CPOKOB HX CIauyd WM MOCTYIUICHHS Ha PBIHOK, YeMy HPUYHHOHN SIBIISIOTCS
HEOKUJAHHO BO3HHKIIIKE NIPOOJIEMBbI U TPyAHOCTH. IMEHHO 1O3TOMY Tpaduku paboT HEOOXOAUMO
MIOCTOSTHHO OOHOBIISATH 110 MEPE MOCTYILICHHUSI HOBOW MH(POPMAIIUU O XOJI€ BHIITOJTHEHHS IPOCKTA.

B mpouecce cocraBnenus rpaduka (pucyHok 4.2) Bech MaccHB padOT, HEOOXOIUMBIX IS
peanu3alyy MpoeKTa, pa3OuBacTCs Ha OTIEIBHBIC 3TAllbl U OIICHUBACTCS BpeMsi, TpeOyromieecs s
BBITOJIHEHUS KaX10T0 dTarna. OOBIYHO MHOTHE 3Talbl BHIIOIHIIOTCA NapayuiensHo. ['paduk pador
JIOJDKEH TIPeyCMaTpUBaTh 3TO M PACHPEIENIATh IPOU3BOJCTBEHHBIC PECYpPChl MEXAY HHMHU
HanOosiee onTUMalIbHBIM OOpa3oM. HexBaTka pecypcoB UIsl BBINOJIHEHHUS KaKOTO-THOO KpPUTH-
YEeCKOr'0 3Tara - 4acTasi IPUYMHA 32/ICPIKKU BBIITOIHEHHS BCETO MPOCKTA.

JUTUTETbHOCTh 3TANlOB OOBIYHO JTOJDKHA OBITH HE MeHbIIe Hepenu. Eciu ona Oyaer MeHb1Ie,
TO OKXKETCS HIKE TOYHOCTH BPEMEHHBIX OIIGHOK JTAllOB, YTO MOXET IPUBECTH K YacTOMY
nepecMoTpy Tpaduka pabor. Takxke 1emnecooOpasHo (B aclekTe YIPaBICHUS IPOSKTOM)
YCTaHOBHUTh MAaKCHMAaJbHYIO JUTUTEIBHOCTh JTAlloOB, HE NpeBbimaromyto 8 win 10 Hexens. Ecin
€CTh JTallbl, UMEIOIUe OONBIIYIO JUTMUTEIBHOCTh, X CIEAYyeT pa3OuTh Ha 3Talbl MEHBIICH IH-
TEJILHOCTH.

[Tpu pacyere ATUTETHHOCTH TAIIOB MEHEDKEP OJDKEH YUUTHIBATD, YTO BBITIOJIHEHHUE JTF000-
ro 3tamna He o0oieTcst 6e3 OONBIINX MM MAJICHBKUX MPOOJIeM U 3ajepxek. Pa3paboTynku MOTyT
JIOITyCKaTh OIIMOKM WIJIM 3aJIepKUBATh CBOIO palboTy, TEXHHKA MOXET BBIUTH W3 CTPOS JIMOO
anrmapaTHble WM MPOTPaMMHBIC CPEIICTBA TOUICPXKKH Tpoliecca pa3paboTKH MOTYT HMOCTYIUTh C
ono3fanveM. Eciu MpoeKkT MHHOBAIMOHHBIA M TEXHWYECKH CIIOKHBIA, 3TO CTAHOBUTCS JOIIOJI-
HUTEIBHBIM (DAaKTOPOM TIOSBJICHUS HENPEIBUACHHBIX MPOOJEM W YBEIUYCHUS JUIUTEILHOCTH
peanu3anuy MpoeKTa 1Mo CPABHEHUIO C MEPBOHAYATBHBIMH OIICHKAMHU.

Kpome BpeMeHHBIX 3aTpar, MEHEIDKEp JA0JDKEH PACcCUUTaTh APYTHE PECYPChl, HEOOXOIUMbIE
JUISl YCTICIIHOTO BBIMOJMHEHUS Kaxaoro stana. OcoOblid BUA PECYpCOB — 3TO KOMaHa pa3padbot-
YHUKOB, NMPUBJIEYEHHAs] K BBIOJHEHHUIO MpoeKkTa. [[pyrumMu BUJAMHM PECypCOB MOTYT OBbITh HEOO-
XOJMMOe CBOOOJIHOE IMCKOBOE NMPOCTPAHCTBO HA CEpPBEPE, BPEMs HCIOIB30BAaHHUS KaKOTO-THOO
CHelHaIbHOT0 00OPYAOBaHUS U OI0JKETHBIE CPEJCTBA HA KOMaHIUPOBOYHBIE PACXO/bl IIEpCOHANa,
paboTaroniero HaJi IpOeKTOM.

JlnarpaMMbl poLeccoB U BpeMeHHbIe THATPAMMBbI

Y ]

Pacnpenenene Cozaarnue
NeneoHaNg rpadranoa
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Pucynok 4.2 - TIponiecc cocraBnenus rpadpuka padbot

CyiecTByeT xopolee 3MIMPUUECKOe MPaBUJIO: OLIEHWBATh BPEMEHHBIE 3aTpaThl Tak, Kak
OyATO HUYEro HEeNMpeABUICHHOTO U "MJI0X0ro" He MOXKET CIIYUYUThCS, 3aT€M YBEJIMUUTh 3TH OLEHKU
JUIsL yuyeTa BO3MOXHBIX MpobiemM. Bo3MoxHBIE, HO TPYIHO MPOTHO3HpPYEMbIE MPOOIEMbI
CYIIECTBEHHO 3aBUCAT OT THUIIA U TAPaMETPOB MPOEKTA, a TAKXKE OT KBANU(UKAIIUU U OIBITA YJICHOB
KOMaH/bl pa3paboTunkoB. K MCXOAHBIM pacyeTHBIM OLIEHKaM pekoMeHayercs no0aBisaTh 30% Ha
BO3MOXHBIE TpoOieMbl u 3areM eme 20%, 4ToObl OBITH T'OTOBBIM K TOMY, YTO HEBO3MOXKHO
MPEBUIETD.

I'padux paboT 1Mo MpoeKTy OOBIYHO MPECTABISETCA B BUIE€ HAOOpa quarpaMm U rpaukos,
MOKA3bIBAIOUINX pa30MeHNe MPOEKTHBIX paboT Ha ATambl, 3aBUCUMOCTH MEXIy 3TallaMd M pac-
npezeneHre pa3paboTUNKOB 110 STANaM.



BpeMeHHbIe U ceTeBbIe JUATPAMMBI

BpemMennbie u ceTeBbie TUarpaMMbl TIOJIC3HBI JJI TIpeacTaBiieHus rpaduka padot. Bpemen-
Has JMarpaMma IOKa3bIBaeT BpEeMs Hayajda M OKOHYAHHUS KaXKJOr0 dTana U €ro JUTUTEIbHOCTD.
CereBast nuarpamMma OTOOpa)kaeT 3aBUCHUMOCTH MEXAY pa3IMYHBIMU STallaMH IPOEKTa. OTH
JMarpaMMbl MOKHO CO3JaTh aBTOMATHYECKH C IOMOILIBIO MPOTPAMMHBIX CPEACTB MOIIACPKKHU
yIpaBJICHUS HA OCHOBE MH(OPMAIINH, 3AJI0KEHHON B 0a3¢ TaHHBIX MPOCKTA.

PaccMoTpuM 3Tansl HEKOETO MPOEKTA, MPEICTaBICHHbBIE B Ta0d. 4.2, U3 KOTOPOU, B YaCTHO-
CTH, BUJIHO, 4TO 3Tan T3 3aBucut ot 3tana T1. D10 3HauuT, yTo 3Tanm T1 MOMKEeH 3aBepIIUTHCS
npexzae, yeM HauyHercs 3tan T3. Hanpumep, Ha 3tane T1 nmpoBoaMTCS KOMIIOHEHTHBIM aHaIMU3
C03/1aBa€MOI0 MPOrpaMMHOTr0 MIPOAYKTa, a Ha 3Tane T3 — NpoeKTUPOBAHUE CUCTEMBI.

Tabnuma 4.2 - Drarnsl mpoeKTa

Ortan JlnutenbHOCTD (AHM) 3aBUCUMOCTD
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 (MS8)

Ha ocHoBe mpuBeNeHHBIX 3HAYEHHUM JJIMTEIBbHOCTH 3TAllOB U 3aBHCHUMOCTH MEXIY HUMU
CTPOUTCS CeTeBOM rpaduk mnocnuenoBaTeabHOCTH 3TanoB (pucyHok 4.3). Ha stoM rpaduke BUaHO,
Kakue paboTbl MOTYT BBIIOJHATBCA MapajyIeNIbHO, a Kakue JOJDKHBI  BBIIOJHATHCS
MOCJIEI0BATENbHO JIpYT 3a JApYyroM. OTambl 0003HaueHbl NPAMOYTrosibHUKaMu. KOHTposbHBIE
OTMETKH U KOHTPOJIbHBIE IMPOEKTHBIE 3JIEMEHTHI MOKa3aHbl B BUJE OBAJIOB U 0003HAUEHBI (Kak U B
Tabm. 4.2) 6ykBoit M ¢ COOTBETCTBYIOIIUM HOMEpOM. JlaThl Ha JaHHOM JAUarpaMMme COOTBETCTBYIOT
Hayvajy BBIIOJHEHUS 3TanoB. CeTeBylo quarpaMMy cieayeT YuTaTh ClIeBa HAIIPaBO U CBEPXY BHU3.
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Pucynox 4.3 - CereBas quarpaMmma 3TanoB



Ecoim nns co3gaHust cereBOM JMarpaMMbl  MCHOJIB3YIOTCSL MPOTPAMMHBIE  CPEJCTBA
MONJEP>KKU YIPABIECHUS IPOEKTOM, KaXKJIbIi 3Tal JOJKEH 3aKaHUYMBAThCS KOHTPOJIbHONW OTMETKOM.
OdepeaHON dTam MOXKET HA4YaThCS TOJBKO TOT/AA, KOT/a OYJEeT MOTy4eHa KOHTPOJIbHAs OTMETKA
(KoTOpass MOXET 3aBUCETh OT HECKOJBKHMX IMpeaulecTByomuX 5TanoB). [loaTomy B TpeThbem
cTonbue Tabn. 4.2 mpuBEIEHBI KOHTPOJBHBIE OTMETKH; OHHU OYIyT JOCTUTHYTHI TOJBKO TOT/A,
Korna OyneT 3aBeplleH 3Tal, B CTPOKE KOTOPOro MOMEIEHa COOTBETCTBYIOIIAs KOHTPOJIbHAS
OTMETKA.

JIroOo# Tan HEe MOXKET HayaThCsl, IOKAa HE BBIMOJTHEHBI BCE ATAIbl HA BCEX MYTAX, BEIYIIUX
OT Haydaja mpoeKkTa K JaHHoMy dTamy. Hampumep, stan T9 He MokeT HauaThCs, TIOKa HE OyIyT 3a-
BepieHbl tanbl T3 u T6. OTMeTHM, YTO B JAHHOM CJIy4ae JOCTUKEHHE KOHTPOJIbHON OTMETKH M4
TOBOPHUT O TOM, YTO 3TH ATAIbl 3aBEPIICHBI.

MuHuManbHOE BpeMsl BBIMOJHEHHUS BCEro MPOEKTa MOXHO paccuuTaTh, IPOCYMMHUPOBAB B
CEeTEeBOM JMarpaMme JJIUTEIbHOCTH JTAaloOB HAa CaMOM [UIMHHOM TyTH (AJMHA IyTH 3]1€Ch
U3MepsieTCsl HE KOJMYECTBOM JTAallOB Ha MYTH, a CYMMapHOW [UIMTENbHOCTHIO ATHX STAaIloB) OT
HayaJia MpOeKTa JI0 €ro OKOHYaHUs (3TO TaKk Ha3bIBa€MbI KpUTHUUYECKHH MyTh). B Hamem cimydae
MPOJOKUTENFHOCTh TMpoekTa cocTaBigeT 11 Hexmeny wiu 55 paboumx nued. Ha puc. 4.3
KPUTHYCCKHIA MyTh MOKa3aH 00Jiee TOJCTHIMH JIMHHUSIMH, 9YeM OCTaJIbHBbIC MyTH. Takum 00pasom,
o0miasi MpOJIOJKUTENBHOCTh peaiu3alliid MPOEKTa 3aBUCUT OT 3TamoB paboT, HAXOIAIIUXCS Ha
KpuTHdeckoM myTd. JlroOas 3amepikka B 3aBEpIICHUH JIFOOOTO dTama Ha KPUTHYECKOM IyTH
MPUBENET K 3aJIEP’KKE BCETO MPOEKTA.

3ajiepKKa B 3aBEPIICHUM STaloOB, HE BXOASAIIMX B KPUTUYECKUM MyTh, HE BIUSAET Ha
MPOJOHKUTEIFHOCTh BCETO MPOEKTAa 0 TE€X MOp, MOKa CyMMapHasi ATUTEIbHOCTh ATHX ITAroB (C
YUTOM 3aJiep)KEeK) Ha KaKOM-HHOyIb ITyTH HE TMPEBBICUT MPOJOJDKUTEILHOCTH padoT Ha
KkputnueckoM nytu. Hanpumep, 3anepxka stana T8 Ha cpok, MeHbluui 20 qHEH, HUKAK HE BIUSAET
Ha OOIIYyI0 MPOJOKUTENBHOCTh TpoekTa. Ha puc. 4.4 mpencraBineHa BpeMeHHasi auarpamma, Ha
KOTOPOI MOKa3aHbI BO3MOXKHBIE 33JIEP>KKH Ha Ka)XJIOM JTarle.
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Pucynok 4.4 - BpemenHas quarpamma JUIMTENIbHOCTH TarloB

CereBas AuarpaMma IO3BOJIACT YBUACTb B 3aBUCHUMOCTHU 3TAIllOB 3HAYUMOCTH TOI'O WA
HHOI'0 JTamna ajid pealn3allhui BCCro IMpPOCKTA. Baumanme k 3Tanam KPUTHYECKOTI'O IIYTH 4YacCTO



MO3BOJIIET HAUTH CIIOCOOBI MX U3MEHEHUS C TE€M, YTOOBI COKPATUTH JITUTEILHOCTh BCETO MPOEKTA.
MeHeKephl HCIOIB3YIOT CETEBYIO AHAarpaMMy JUIS pacipeaeieHus pador.

Ha puc. 4.5 nmokazano apyroe npejacrapieHue rpaguka padbor. ITo BpeMeHHas JuarpaMmMa
(vHOTIa Ha3bIBaeMas [0 MMEHHW ee m3o0peraress auarpamMmoi ['aHTa) MOXeT OBITh IOCTPOCHA
MPOTPaMMHBIMH CPEJCTBAMU TMOAJIEPKKH Tporiecca yrpasieHus. OHa MOKa3bIBACT JJIUTEIBHOCTh
BBITIOJTHCHHUST KaXJOr0 JTala W BO3MOXKHBIC HMX 3aJepXKKd (IIOKa3aHbl 3aTCHCHHBIMHU
NPSIMOYTOJIBHUKAMH), a TaK)KE JaThl Ha4aja U OKOHYAHHS KaXJIOTO dTama. ITanbl KPUTHYECKOTO
IyTH HE MMEIOT 3aTCHCHHBIX NPSIMOYTOJbHHUKOB;, 3TO O3HAYACT, YTO 3aJepiKKa C 3aBepIICHUEM
JAHHBIX 3TAIOB MPUBEET K YBEIMYCHHUIO JUTUTEIHHOCTH BCETO MPOCKTA.

Tabnuma 4.3 - PactipeesieHre UCTIOTHUTENEH 110 ATanam

OTan Hcnonaurens
Tl JxeiiH
T2 Anna
T3 JlxeiH
T4 ®pen
TS Mbspu
T6 Amnna
T7 Jxum
T8 Open
T9 Jxein
T10 Amnna
TI1 Open
T12 Open

[TomoOHO pacmpenesieHHI0 BPEMEHH BBIMIOJIHEHHS TAIOB, MEHE/DKED JOJDKEH PacCUMTaTh
pacnpenesieHue pecypcoB Mo 3TanaM, B YaCTHOCTH HA3HAYUTh UCHOJHUTENEH Ha KaxIpli dTan. B
Tabn. 4.3 nmpuBeACHO pacmpeseeHne pa3pabOTUMKOB HA KaXKbIH AT, MpeACTaBIECHHBIA HA PUC.
4.5.

[IpuBenenHas Tabnuma MOXeT OBITh HCIONb30BaHA MPOTPAMMHBIMH — CpEICTBAMHU
MOJJICP)KKH  TIpOIlecca YIpaBICHUS IS TIOCTPOSHUS BPEMEHHOH JHAarpaMMbl  3aHSITOCTH
COTPYIHUKOB Ha OMpeeNeHHBIX dTamax pador (puc. 4.5). Ilepconan He 3aHAT B paboTe HaA
MIPOEKTOM BCE BpPEMsI €T0 peayin3anuu. B TeueHue mepuo/ia He3aHATOCTH COTPYIHUKH MOTYT OBITh B
OTIIyCKe, paboTaTh HaJl APYTHUMH MPOECKTaAMHU, TPOXOJUTH O0OyUEHHE U T.1I.

47T 1177 187 257 1/8  8/8 158 228 29/8 5/ 12/3 1949
Gpeg | T4 l l |
T8 | [m
T12
Oxern | T1
T3
| i |
AHHa | T2 ‘ [
T6 [T10 |
|
Jim [ | ;
|
Mapu 75 1
] |

Pucynok 4.5 - BpemenHnas auarpamma pacrpeziesieHus paOOTHUKOB I10 3TaraM



B Oompmmx opraHuzanmusax oObIYHO paboOTaeT MHOTO  CIEHUAIMCTOB, KOTOPHIE
3aICUCTBYIOTCSL B MPOEKTE MO Mepe HeoOXomuMocTu. KoHEdHO, TakoW IMOAXOJ MOXET CO3/aTh
ompesieNieHHbIe MPOOJIEMBbl JUISI MEHEKEPOB MPOEKTOB. Hampumep, eciid CIeUaInCT 3aHIT B
MIPOCKTE, KOTOPBIN 3a7Iep)KUBACTCS, 3TO MOXKET CO3/IaTh NPSMBIC CIIOKHOCTH YIS IPYTUX TPOCKTOB,
IJIe OH TaKKe JOJKECH y4acTBOBATD.

[TepBoHavasbHBIN rpaduk pabOT HEM30EIKHO CONEPIKUT KaKHUEe-HUOYIb OITMOKH WU HEJO-
pabotku. Ilo mepe peanuzanuu MPOEKTa pacCUUTAHHBIC OIICHKU JJIUTEIBHOCTH BBIOJHECHUS
9TanoB pabOT JOJHKHBI CPAaBHUBATHCS C PEAbHBIMH CPOKaMHU BBIMOJIHEHHUS ITHUX 3TamoB. Pe-
3y/lbTAaThl CPAaBHEHUS JIOJDKHBI HCIIOJIB30BATHCS B KA4€CTBE OCHOBBI ISl MEpecMoTpa Tpaduka
paboT eme He pealr30BaHHBIX ATANOB MPOCKTa, B YACTHOCTH Ui TOTO, YTOOBI IOMBITATHCS
YMEHBIIUTH JJIUTEIBHOCTH 3TAIIOB KPUTUYECKOTO MTYTH.

IlocTaHoBKa 3a1a4M K NPAKTH4YeCKOii padoTe 4

1. U3yunTs npearaeMplii TEOPETUUECKUIM MaTepHall.

2. ITocTpouTh BPEMEHHYIO U CETEBYIO JUarpaMMbl JUIsl BHIOPAaHHOTO MPOEKTA.

3. IlocTpouTh AuarpamMmy pacupeeseHusI y9aCTHHUKOB TPYIIIBI IO TaraM.

4. ITocTpoUTh CIUCOK BO3MOYHBIX PHUCKOB C YKa3aHUEM Ha3BaHUS U OMMCAHUS PUCKA.

5. [IpoBecTu aHanu3 pucKoB.

6. Onucath cTpaTeruio MIaHUPOBAHUS PUCKOB.

7. Iloctpouth OTYET, BKIIOYAIOIIMNA BCE MOJYUYEHHBIE AMAarpaMMbl U ONMCAHME CTpaTEruu
IUTaHUPOBaHMsI pUCKOB. [IpeacTaBUTh OTUET 110 1aOOpaTOPHOM paboTe Ui 3aIUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B coorBercTBUM ¢ yKa3aHHOM NpeaMeTHOM oO0NacThl0 M KIAaccoM pa3padaTbIiBacMoil
MH(OPMALIMOHHOM CHUCTEMBbl TOCTPOUTh BPEMEHHYIO M CETEBYIO JUarpammbl; IOCTPOUTH
JuarpaMMy pacopelneleHUs YYacTHUKOB TIPYIIBl II0 3TalaM; IOCTPOUTH CIHCOK BO3MOXKHBIX
PHCKOB C yKa3aHUEM Ha3BaHUS U ONMCAHMS PHUCKA; IIPOBECTH aHAIU3 PUCKOB; OMMUCATh CTPATETUIO
[IJIAHUPOBAHUS PUCKOB.

Tabnuna 4.4 — lnnuBuayanpHbIe 3aJaHUS

Ne | [IpenmerHas o0nacthb Knacc VIC

1 Cxian MRP

2 [Tpon3BOACTBEHHOE IPENIPUITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CtpoutenbHOe NpeanpusTie NC yuera

8 Briciiee yueOHOe 3aBeieHNE N C ympaBneHwust
9 WHdpacTpyKTypa IpeanpusiTHs CIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAPHUSITHSI DKCIepTHasi CUCTEMA

Conep:xanue oTyeTa

Ilo BeITTOTHEHHOH pa60Te cocTaBisieTcs oTdeT. OTUeT BBIIOIHICTCS B SJICKTPOHHOM BHUIC.

Ilo BBIITOJIHCHHOMY OTHYCTY MMPOBOAUTCA 3alllUTa HpaKTH‘{CCKOﬁ pa6OTLI.

OTtduer MmO mpakTUYECKOW paboTe [OJKEH COCTOSTh U3 CIEAYIOIIUX CTPYKTYpPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJHAsA YaCTh: KpPATKOC OIMMCAHUC ueneﬁ IIPOCKTA. BBO,[[HaH qaCcTb OTUCTa OOJIDKHAa
BKJIIOYAaTh IMMYHKTHI: YCJIOBHEC 3ada4M; IMOPAAOK BBIIIOJIHCHUA; IPOTrpaMMHO-aIIIapaTHbIC CPCACTBA,

HCIOJIb3YCMBIC ITPU BBIITOJIHCHHUUN pa6OTLI.




- OCHOBHasl 4acThb (omnucaHue paboThl). onrcaHue MHYOPMAITMOHHON CUCTEMBI; BpEMEHHAs U
cereBas JuarpaMMbl yIpaBieHUs IpoekToM paspabotkun WMC; nuarpamMma pacnpeneneHus
YYaCTHHUKOB TIPYHIIBI I10 3TarnaM, CIIMCOK PUCKOB, aHaliu3 PHCKOB;, CTPATCTUA IIJIAHUPOBAHUS
PHCKOB.

- 3aKJII0UYEHUE (BBIBO/IbI);

- CIIMCOK MCIIO0JIb30BaHHON JIUTEPATYPBHI.

3amuTa OT4eTa IO IMPAKTHUYECKOM padoTe 3aKio4yaeTcs B IPEIbSIBICHUM IPENOAaBaTellto
HOJyYEHHBIX pe3yJbTaToB B BUJE (paiiina U 1EMOHCTpALMK MOJYyUYEHHbIX HaBBIKOB IPU OTBETAax Ha
BOTIPOCHI ITPETIOIaBaTEeNsl.

KoHTpoJibHBIE BOIPOCHI

1. VYnpasieHue KaueCTBOM MIPOrPAMMHOTO MTPOIYKTA.

2. IIpornecc mirannpoBanus coznanus [10.

3. KoHTpOIbHBIE OTMETKH 3TAnoB padorT.

4. lnarpaMmBbl IPOLIECCOB U BPEMEHHBIE TUarpaMMal.

5. BpeMeHHbBIE U ceTeBbIE TUaTrPaMMBI.

6. Pacnipenienenue ucmogHUTENEH 1o sTanam

7. Turbel pUCKOB, KOTOPBIE MOTYT OKa3aTh BIMSHUE HA JAHHBIA IPOCKT
8. Cxema mpoliecca ynpaBJiIeHUs: pUCKaMHU

9. Pe3ynpTaThl aHAIN3a PUCKOB

IpakTuyeckas padora 5. MeTo10J10rusI NPOEKTHOI0 MEHEIKMEHTA MHIKEHEPHbBIX
3amayq

Heab padorbl: M3yueHue crpareruu ynpaBieHUS PHUCKaMHU IIPU YIPABICHHU IPOSKTAMH.
[ToryueHne HaBBIKOB 10 IPUMEHEHUIO JaHHBIX METOMOJIOIMM JUIsl IUIAHUPOBAaHUS IIPOEKTA.
N3yuyenue MeTo10B ynpaBieHHs KayeCTBOM IIPOSKTHUPOBAHUS HHYOPMAIIMOHHBIX CUCTEM.

IIpakTuyeckas pabora HampaBjieHa Ha O3HAKOMJICHME C OCHOBHBIMU IOHSTHUSMHU
METO/OJIOTUH YIIPABJIEHUS MPOEKTAMHM, IOJYyYEHHE HABBIKOB I10 NPUMEHEHHUIO JAHHBIX MOHATHN
IOpU TOCTPOCHUU IJIaHAa MPOEKTa, MOCTPOEHUs rpaduka paboT, pacrpeesieHUs] WCHOIHUTENEH,
YIOpaBICHUsI  PUCKAMH, HM3YYEHHE  METOAOB  YIPABJICHUS  KAadyeCTBOM  NPOCKTHUPOBAHUS
MH(QOPMAILIMOHHBIX CUCTEM, U3YUEHHUSI METPUK KauecTBa MPOrPAMMHOI0 00ECTIEYEeHH .

TpeboBaHust K pe3ysbTaTaM BBINOJIHEHUS IPAKTUYECKONW paboThl:

ITocTpouTs MOAENb YIIPaBICHUS IPOEKTOM, BKIIOYAIOIIYIO:

- OIIPEJICJICHUE BCEX DTAIOB IIPOEKTA, 3aBUCHUMBIX JTaIlOB, OIPEACICHUE IIMTEIBHOCTU
JTaIlOB;

- IIOCTPOCHHE HA OCHOBE IOJIYYECHHBIX JAHHBIX CETEBOM M BPEMEHHOW Marpamm;

- IOCTPOEHME AUarpaMMBbl pacrpeieleHus paOOTHUKOB I10 TaraM;

- pa3paboTKy MoKa3areyiell KadyecTBa BBIIIOJHEHUS MPOEKTA I10 ATaram;

- pa3paboTKy cTpaTeruy yrpapieHHs PUCKaMH IO HTaraMm.

[Ipu onpenenenun 3Tana yka3spIlBa€TCs €ro Ha3BaHUE.

OcHoBBI TCOPUH

CrtpaTteruu ynpasJjieHUsl PUCKAMHU NPH YNIPAaBJIEHUH NPOEKTAMHU

BaxHoii yacTbio paboThl MEHEKepa POEKTa SBJSETCS OLIEHKAa PUCKOB, KOTOPbIE MOT'YT I10-
BJIMATH Ha Tpaduk paboT MJIM Ha KaueCTBO CO37aBaeMOro MPOTrpaMMHOTO MPOAYKTa, U pa3paboTKa
MEPONPUITHIA O MPEAOTBPAILIEHUIO PUCKOB. Pe3ynbTaThl aHamm3a pUCKOB JOJIKHBI OBITH OTpake-
Hbl B IulaHe mpoekTa. OmpeneneHne pUCKOB M pa3paboTka MEpONPHUATHHA MO YMEHBUICHHIO HX
BJIMSTHUS Ha XOJI BBIMIOJIHEHUSI TPOEKTa HA3bIBAETCS YIIPABICHUEM PUCKaMHU.

KoHkpeTHbIE€ TUIIBI PUCKOB, KOTOPBIE MOT'YT OKa3aTh BJIMSHUE Ha JAHHBIM IIPOEKT, 3aBUCAT
OT BHJA CO3JaBa€MOro MPOTPaMMHOrO0 NPOAYKTa M OT OPraHMU3ALMIOHHOTO OKPYXEHMsS, TJe
peanu3yercsi IporpaMMHBINA MPOeKT. BMecTe ¢ TeM MHOTHE THIBI PUCKOB CIIOCOOHBI MOBIMATH Ha
JIt00bIe IPOrpaMMHBIE ITPOEKTHI, 3TH PUCKH NPUBEACHHI B Ta0. 5.1.

Tabnuua 5.1 - Bo3aMoxHBIE PUCKH TPOTPAMMHBIX IIPOEKTOB



Puck Tunsl pucka OnucaHue pucka

TekyuecTb Puck st mpoexra OmnbITHBIE pa3pabOTYUKH MOKUIAIOT POEKT JI0
pa3paboTUYHUKOB €ro 3aBEPIICHUS

N3menenue B Puck g npoekra Opranu3zanys MeHsIeT CBOU IPUOPUTETHI B
yIpaBiICHUU YIPABJIEHUH POEKTOM

OpraHu3anuen

HeroroBHocTh Puck i npoekra AmmnaparHble cpeicTBa, KOTOPbIE HEOOXOIUMBI

arrapaTHbiX CPCACTB

IJIg IIPOCKTA, HEC MOCTYIIHUIIM BOBPEMS UJIA HC
T'OTOBBI K OKCILTyaTalluH

N3menenue Puck ans mpoekra u | [losBneHune 601bIIOTO KOJIMYECTBA
TpeboBaHuit JUISL HENPEIBUICHHBIX U3MEHEHUN B TPEOOBaHUSIX,
pa3pabarbiBaeMOToO | MPEIbsBIAEMBIX K pazpabarsiBaemomy [10
MPOJIYKTa
3anepxkka B Puck mis mpoekra | Cenudukauu OCHOBHBIX HHTEp(EiicoB
pazpaboTke JUISt IIOJICUCTEM HE MOCTYIIIN K pa3paboTynuKaMm B
crenupuKanuu pa3pabaTbiBa€MOro | COOTBETCTBUU C IpapuKoM padboT
MIPOJYKTa

Henoomenka pazmepa

Puck nns IIPOCKTa U

PaSMep CUCTCMBbI 3HAYUTCIIbHO IIPCBBICHII

pa3pabarsiBacMO JUISt NIEPBOHAYAILHYIO OIEHKY
CHCTEMBI pa3pabaTbIBacMOI0o

MIPOJTyKTa
Henocrarounas Puck s CASE-cpencTBa, npenHa3HauYCHHBIC IS
s dexruBHOCTE CASE- | pazpabaTsiBaeMOro | MOIICPIKKH MPOSKTA, OKA3aIHCh MEHEe
CPEJICTB MPOIYKTA 3¢ HEKTHBHBIMHU, Y€M 0)KUIAIOCH
W3menenus B busnec-puck OCHOBHBIE TEXHOJIOTHH TTOCTPOCHHUS
TEXHOJOTHH IPOrPaMMHOM CHCTEMbI 3aMEHSFOTCSI HOBBIMH
pazpabotku [10
[TosiBnenue busnec-puck Ha prerake mporpaMMHBIX TPOAYKTOB 10
KOHKYPHPYFOIIIETO OKOHYAHUS TIPOCKTA TOSBHIIACH
MIPOrPaMMHOTO KOHKYpHUPYIOIIasi IporpaMMHasi CHCTeMa
MIPOTyKTa

VYHOpomeHHO pUCK MOXHO TIOHUMaTh Kak BEpPOATHOCTh TPOSIBICHHUS KaKUX-JIHOO
HEeOJaroNpUsITHBIX 00CTOSATENBCTB, HEFAaTUBHO BIMSIOUIMX HA Peaju3alluio MpoekTa. Pucku mMoryr
yrpoxaTrb IIPOEKTY B LEJIOM, CO3JaBa€MOMY IPOIPaMMHOMY IIPOAYKTY WJIM OpraHU3aluu-
pa3paboTuuKy. MOXHO BBIAETUTH TPU THIA PUCKOB.

1. Pucku 1 mpoekTa, KOTOpbIe BIUSAIOT Ha Tpaduk paboT UM pecypchbl, HEOOXOAUMBIE IS
BBIIIOJIHEHMS IPOEKTA.

2. Pucku nns pa3pabaTeiBaeMoOro MpojyKTa, BIUSIONINE Ha KaYeCTBO WIJIM MPOU3BOJAUTEIIb-
HOCTb pa3padaTbIBAEMOI0 IPOrPAMMHOTO IPOAYKTA.

3. busHec-pucKH, OTHOCSIIUECS K OpraHU3aluU-pa3padOTUUKY MM TTOCTABIIUKAM.

KoHeuHo, 3TH TUIIBI pUCKOB MOTYT Ilepecekarbesi. Harpumep, eciy ONnbITHBIN TPOrPaMMUCT
MOKHJIAeT MPOEKT, 3TO OyIeT PHUCKOM JJs TMpOeKTa (IMOCKOJBbKY 3aJepKMBAETCS CPOK CHAYU
FOTOBOTO MPOAYKTa), PUCKOM JJig MPOAyKTa (TaKk Kak HOBBIM NPOTrpaMMHCT, 3aMEHHUBIIMMA
YIIEALIET0, MOXKET OKa3aThCsl HE CIMILIKOM OIBITHBIM M C/IENaTh OMIMOKU B IporpaMMme) U Ou3Hec-
pUCKOM (TIOCKOJIBKY 3aJep>KKa JaHHOTO IPOEKTa MOXET HEraTMBHO MOBJIMATH Ha Oymaylue
JIeNTOBBIE KOHTAKThl MEXKY 3aKa3UYMKOM U OpraHu3alen-pa3paboTunkom).

Cxema mporiecca ynpaBlIeHUs] pUCKaMH IT0Ka3aHa Ha pHc. 5.1. DTOT npouecc COCTOUT U3 ye-
TBIPEX CTaIuH.

1. Onpenenenne  puckoB. ONpeeNAIOTCS  BO3MOXKHBIE PUCKH  JUIsl  TIPOEKTa,  JUIs
pa3pabaTeIiBaeMOro MPOIyKTa U OM3HEC-PUCKH.
2. Ananns PUCKOB. OHGHI/IBaeTCH BEPOATHOCTL MW  IOCJICIOBATCIIBHOCTD IIOSABJICHU S

PUCKOBBIX CUTYaLlUM.



3. IlnanupoBanue puckoB. [lnaHUPYIOTCS MEPONPHUATHS MO MPEAOTBPAILECHUIO PUCKOB HIIH
MUHUMU3ALNU UX BO3JCHCTBUS HA IIPOEKT.

4. MoHUTOpUHT pUCKOB. IlocTOSIHHOE OlLieHMBaHUE BEPOSTHOCTEH PUCKOB U BBIIOJHEHHE
MEPOIPUATHH IO CMATYCHUIO ITOCJIECICTBUN IIPOSBICHNS PUCKOBBIX CUTYalU.

MOHUTOPKHS
pHCKOS

Onpepenexie
OHCKOB

Y L) L
CMcox Crucox MeponpwaTka no OLeHRM
NATEHUMAN bHE NepeoCTENEHHbIX NpenoTEPELLEHK L'i-’."r:“i.
MMCKDR PHCKDE pUEKDR B

Pucynok 5.1 - [Ipouecc ynpaBieHus: puckamu

HpOHGCC YIpaBJICHUA pUCKaMU, KaK WU APYTU€ MPOUECCHI IMIaHUPOBAHUA, SABIACTCA HTC-
palkuOHHBIM, BBIIIOJHACMBIM B TCUYCHHUEC BCCIO CpOKa pcCaliv3alld IIPOCKTA. CHauana pa3pa6a-
ThIBAIOTCS IUIAHBI YIPABJICHUA PUCKAMHU, 3aTEM IIOCTOSAHHO OTCJICKUBACTCA CUTyalluss BOKPYT
peaiu3anuu IIPOCKTaA. HpI/I MOCTYIUICHUHA HOBOU PIH(bOpMaI_[I/II/I O BO3MOJXHBIX PHCKax 3aHOBO
IMPOBOAUTCA aHaJIM3 PUCKOB U IMEPBOCTCIICHHOC BHHUMAHHE YACIIACTCA HOBBIM PHCKaM. Ilo MCpC
MOCTYIIJICHU HOBOM HH(bOpMaL[I/II/I TaKKC U3MCHAKOTCA ITJIaHBI MepOHpI/IHTI/Iﬁ 110 MPCAOTBPAIICHUTO
N CMATYCHHIO PHUCKOB.

PeSYJ'IBTaTbI nponecca ynpaBJICHUs PUCKAMH JOKYMECHTHUPYRKOTCA B BUAC IJIAHOB YIIPABJICHUSA
PUCKAMH. Onu AOJDKHBI BKJIKOYATh OIMMMCAHMUC BO3MOKHBIX MPOCKTHBIX PUCKOB, UX aHAJIMU3 U IIC-
PECUYCHDb MepOHpHﬂTHﬁ, HCO6XOI[I/IMLIX AJId yIIpaBJICHUS PUCKAMH.

Onpenesienne pucKoB

OmnpeneneHue puckoB — MepBas CTaaus Mpolecca yrnpasieHus puckamu. Ha sToit cranuun
OTIHCBIBAIOTCSl PHCKH, KOTOPBIE MOTYT MPOSIBUTHCS TIPU peaTn3anny mpoekTa. B mpuHIune Ha sTon
CTaJuM HE [JOJDKHA OLEHHBATbCA BEPOSTHOCTb M 3HAYMMOCTb PHCKOB, HO Ha IPAKTHKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIbHBIMU MOCIIEICTBUSAMU OOBIYHO OTOPACKIBAIOTCS CPa3y.

OmnpeneneHne pUCKOB MOXET BBITOIHATHCS B PEKUME KOMaH/IHOM pabOThI ¢ HCIOIB30BAHU-
eM mojaxoja "Mo3roBoi mTypM" JIMOO OCHOBBIBAThCS Ha OIbITE MeHeMkepa. [Ipu ompeneneHun
PHCKOB MOYKET TOMOYb NPUBEACHHBIN HI)KE CIIMCOK BO3MOXKHBIX KaTETOPHUIl PHCKOB.

1. Texnonornvyeckne pucku. [IporcTekaroT W3 MPOrpaMMHBIX U allapaTHBIX TEXHOJIOTHH,
Ha OCHOBE KOTOPBIX pa3paldaThIBaeTcs CUCTEMA.

2. Puckwu, cBsi3aHHBIE C TepcoHanioM. CBs3aHbI ¢ YJICHAMH KOMaH/Ibl pa3pabOTUMKOB.

3. Opranunzanuonsble pucku. [IporcTekaroT U3 OpraHU3alMOHHOTO OKPY>KEHHsI, B KOTOPOM
BBITOJIHSETCS TPOEKT.

4. NactpymenTanbHble pucku. CBs3anbl ¢ ucnonb3yembiMu CASE-cpenctBamMu U 1pyrumu
CpeACTBaMU MOJAEPKKHU nporecca cozganus [10.

5. Pucku, cBsA3aHHBIE C CHCTEMHBIMH TpeOoBaHUAMU. [IposiBisitoTCs THpU M3MEHEHUU
TpeOoBaHUl, NpeAbABIAEMBIX K pazpadaThiBa€MOM CHCTEME.

6. Pucku onennBanusi. CBsi3aHbl C OIICHUBAHUEM XapAaKTEPUCTHK MPOTPaMMHON CHCTEMBI U
peCypcoB, HEOOXOUMBIX JIJISl pean3alu IPOeKTa.

B 1abn. 5.2 npexacraBieHbl HEKOTOPBIE MPUMEPHI, OTHOCAIINECS K KaKJIOW M3 OMHCAHHBIX
KaTeropuii puckoB. Pe3ynbraTom 3Tama onpeneaeHus: puckoB OyAeT AITUHHBIA CIHCOK BO3MOYKHBIX
PHCKOB, KOTOpBIE MOTYT TOBJHATH Ha pa3pabaThiBaeMblii MPOrPAaMMHBIN MPOAYKT, MPOEKT WU
OpraHHu3aII0-pa3padoTYHKa.

Tabmmna 5.2 - Kareropun pruckon
| Kareropus puckos | ITpumeps! prckoB




TexHonornyeckue pucku ba3za maHHBIX, KOTOpasi UCHOJB3YETCS B MPOrPAaMMHOM CHUCTEME,
He o0ecrnieunBaeT 00paboTKy 0KH1aeMOT0 00beMa TPaH3aAKIIUH.

[IporpaMMHbIe KOMIOHEHTBI, KOTOPbIE MCHOIb3YIOTCS MTOBTOPHO,
UMEIOT Je(EKThl, OTPAHMYMBAIONINE MX (DYHKIIMOHAIBHBIC BO3-

MOXHOCTH
Pucku, CBSI3aHHBIE c | HeBosmoxxno  momoOpare  pabOTHMKOB ¢ TpeOyeMbIM
HIepCOHAIIOM podecCHOHATILHBIM YPOBHEM.

Benymmii pa3paboTunk 3a00j1en B caMoe KPUTHUYECKOE BpeMsl.
HeBo3M0xHO oprann3oBath He00X0uMO€E 00yUYeHHEe epcoHalIa
Opranu3alioOHHbIE PUCKHU B opranuzanuu, BeimmomnHstomen pazpadborky 10, npousomnia pe-
OpraHusalnus, B pe3ylbTaTe 4ero HU3MEHWINCh MPHOPUTETHI B
YIIPaBJICHUH ITPOEKTOM.

@duHaHCOBbIE 3aTPYIHEHUS B OpraHU3aluy MPUBEIN K yMEHbIIIE-
HUIO OIOJKETa MPOEKTa

Huctpymentansublie pucku | [Iporpammusiii kon, renepupyemsiii CASE-cpenctBamu, He 3¢-
(heKTHUBECH.

CASE-cpenctBa HEBO3MOXKHO HMHTETPUPOBATh C  JIPYTHMMH
CpeACTBaMU MOJICPIKKU IPOEKTA

Pucku, CBSA3aHHBIC c | I3meHeHus TpeOOBaHUI NMPUBOJAT K 3HAUYUTEIBHBIM OBTOPHBIM
CUCTEMHBIMU TPEOOBAHUSMU | TEMHBIMU TpPeOOBaHUSIMU paboTamM MO HPOEKTUPOBAHUIO
CUCTEMBI.

[lepBoHauanbHast HeueTKass (HOPMYIHPOBKA IIOITH30BATEIBCKUX
TpeOOBaHUI IpUBENa K 3HAUYUTEIBHBIM M3MEHEHUSIM CHUCTEMHBIX
TpeOOBaHUIl, MPOSBUBIIMXCS Ha MO3JAHUX CTaAMSIX pa3pabOTKu

MIPOEKTA
Pucku ouenuBanus HenooueHkn BpeMeHU BBIIOJHEHUS TPOEKTA.
CkopocTh BbIsSIBICHHS [€(EKTOB B CHUCTEME HHUXKE paHee
3aIJIaHUPOBAHHOM.
Pazmep cuCTEMBI 3HAYUTEIBHO MPEBBIIIAET IEPBOHAYAIBHO
pacCUYUTAHHBIN

AHaJIN3 PUCKOB

[Ipu ananu3ze i KaKJ0T0 ONPEIEICHHOIO PUCKA MOACUYUTHIBAETCS BEPOSITHOCTH €ro Mpo-
SBIIEHUS U ylIepO, KOTOPBIA OH MOXET HaHecTU. He cyriecTByeT mpOCThIX METOJOB BBHIOJIHEHHUS
aHaJn3a PUCKOB — B 3HAUUTEILHONW Mepe OH OCHOBAaH Ha MHEHUU U OIBITE MeHekepa. MOxKHO
MIPUBECTHU CIEAYIOLIYIO IIKAy BEPOATHOCTEN PUCKOB U UX MOCIEACTBUM.

BeposiTHOCTh puCcKa cuMTaeTCsl OUeHb HU3KOH, €Clii OHa uMeeT 3HadeHue MeHee 10%; Hu3-
KoM, ecnu ee 3HaueHue ot 10 no 25 %; cpeaneit npu 3HadeHUsX oT 25 1o 50%; BBICOKOH, ecinu
3HaueHue kosieoseTcs ot 50 1o 75%; oueHb BBICOKOM Mpu 3HaUeHUsx ooiee 75%.

Bo3MoxHBIH yIIep0 OT pUCKOBBIX CUTYyallMid MOKHO MOAPA3JICIUTh HA KaTaCTPOPUUECKUH,
CEPBE3HBIN, TEPIIMMBIA U HE3HAYUTEIIbHBIN.

Pe3ynbTarhl aHamm3a puCKOB JOJKHBI OBITh MPEACTABIEHBI B BHJI€ TAOJIUIIBI PUCKOB, YIIOPSI-
JOYCHHBIX TI0 CTENEeHH BO3MOXKHOTO ymiep6a. B Tabn. 5.3 mpuBeneH ymopsaoYeHHBIH CIUCOK
PHUCKOB, ONMMCAHHBIX B TaON. 5.2 TaM ke yKa3aHbl BEPOSTHOCTU dTUX PUCKOB. 37€Ch BEPOSTHOCTU
PUCKOB W CTEICHb yIiepda OT HUX yKa3aHbl MPOU3BOJBbHO. Ha mpakTuke st uxX ompenerncHus
HeoOxoauma moApoOHass mHpopMalus O TpoekTe, TexHojoruu cosfpanus [1O, komanae paspa-
OOTYMKOB M O CAaMOM OpraHU3alHH.

Tabmmna 5.3 - Circok pruCcKOB MMOCIIe MPOBECHAS UX aHAITN3a

Puck BepositHocts | Ctenens ymepba

@uHaHCOBbIE 3aTPyIHEHMs B OpraHu3aluu npuBeiau K | Huzkas Karacrpoduueckas
YMEHBIIEHUIO 0I0/PKETa MPOCKTa




HeBo3moxxHO m0m00paTh pabOTHUKOB ¢ TpeOyrommumcs | Beicokas Karactpoduueckas
npodeCCHOHATILHBIM YPOBHEM

Benymmuii paspaborunk 3abonen B camoe kputuueckoe | Cpennss Cepbesnas
BpeMsi

[IporpaMMHbIe KOMITOHEHTBI, HCIOJIb3yeMble MOBTOpPHO, | CpemHsis CepnesHas
UMEIOT J1e(heKThI, OTPAHMYUBAIONTUE WX (DYHKIIMOHATILHBIC

BO3MOXKHOCTH

W3meHeHuss TpeOOBaHWA MPHBOIAT K 3HAYMTEIbHBIM | CpemHsis CepbesHas
MOBTOPHBIM PabOTaM IO MPOSKTUPOBAHUIO CUCTEMBbI

B opranumsamum, BemosHsmomiedn paspaborky 110, | Beicokas Cepbesnas

nmpousonuia peopranu3anus, B pPE3yIbTATC qero
N3MCHUJIMCH IPUOPUTETHI B YIIPABJIICHUHU ITPOCKTOM

baza maHHBIX, KOTOpas HUCHONB3yeTCcsl B TporpammHoi | CpenHss CepnesHas
cucrteMe, He obOecneyrBaeT o0O0pabOTKY OXKHUIIAEMOTO
00beMa TpaH3aKIun

HenooleHkn BpeMeHU BBITOJIHEHUS IPOEKTA Bricokas Cepbe3Has
CASE-cpencTBa HEBO3MOXKHO MHTETPUPOBATH C ApyruMu | Beicokas Tepnumas
CpeICcTBaMU NMOJJIEPKKH ITPOEKTA

[lepBoHavasibHast HEYeTKas ¢dbopmynupoBka | Cpeansist Tepnumas

10JIb30BATEIbCKUX TPEOOBAHUM MTPUBENA K 3HAUUTEIbHBIM
U3MEHEHUSM CHUCTEMHBIX TpeOOBaHMM, MPOSBUBIIMXCS Ha
NO3HMX CTaJIUSAX pa3pabOTKU NPOEKTa

HeBo3MoxkHO opranuzoBath HeoOxoaumoe obOyuenue | Cpensis Tepnumas
IIEpCOHAJIA

CkopocTtb BbIsiBIEHUS AePeKTOB B cucreme Huke panee | Cpemusis Tepnumas
CIJIAHUPOBAHHOMN

Pa3mep cucteMbl 3HAUMTENBLHO NPEBBINIAET TNEPBOHA- | Bricokas Tepnumas
YaJIbHO PACCYMTAHHBIN

[Tporpammusbiii  kopa, reHepupyemsbiiit CASE-cpeactBamu, | Cpenusis He3nauutenbnas
Hea(p(EeKTHBEH

KoHeuHo, Kak BEpOSTHOCTb PUCKOB, TaK MU BO3MOXKHBIN yIIepO OT HUX JOJKHBI IIepecMar-
pUBaThCS NPU MOCTYIUIEHWU JOIOJIHUTENbHON HMHpOpManuu o0 3TUX PUCKAX U 10 Mepe peaju-
3allMd MEpPONPUATHHA MO ynpaBieHHo UMHU. [lo3ToMy momoOHbIE TaOIUIBI PUCKOB JOJDKHBI I1€-
peaenbIBaThCs Ha KaXA0W UTEpALlUU MTPOLIECCa YIIPABICHUS PUCKAMH.

ITocne mpoBeneHMs aHaIM3a PUCKOB OMpEAEIAIOTCS Hanbosee 3HaYUMble PUCKH, KOTOPbIE
3aTeM OTCIIEKUBAIOTCS Ha IMPOTSKEHUU BCEro CpoKa BBIMOIHEHUs NpoekTa. OnpeneneHue 3THX
3HaYMMBbIX PUCKOB 3aBHCUT OT UX BEPOSTHOCTEH M BO3MOXKHOrO yiiepba. B oOmiem ciyuae Bceraa
OTCJIC)KMBAIOTCSI PUCKU C KaTacTpO(PUUECKUMHU IOCIEJICTBUSAMHU, a TAKKE PUCKU C CEPbE3HBIM
yiepOooM, 3HaueHHE BEPOSITHOCTH KOTOPBIX BBIIIE CPEIHETO.

B HEKOTOpBIX CTAThSIX PEKOMEHIYETCS ONpPENeauTh U oTciexuBaTh "10 BepXHUX'" PHUCKOB,
HO 3TO HEe Bcerjga oO0OCHOBaHHAs pekoMeHpanus. KoiaumuecTBO pHCKOB, KOTOpbIE HEOOXOIUMO
OTCJIC)KUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. DTO MOXKET ObITh MATH PUCKOB, a MOXKET —
naTHaaAuarte. Ho, KOHEYHO, KOJIMYECTBO PUCKOB, 110 KOTOPBIM MPOBOAUTCS MOHMTOPHHT, JOJKHO
ObITh 0003pUMBIM. bousbllIOE KONMMYECTBO OTCJIEKHUBAEMBIX PHUCKOB MOTPEOYyeT OTrPOMHOIO
KosinyecTBa cobupaemoil mH(popmarnuu. M3 crnucka pHCKOB, MpelncTaBlIeHHBIX B Tabu. 3.6, s
MOHMTOPHMHTA CJEAYyeT OTOOpaTh T€ PUCKU, KOTOPbIE MOTYT NPHUBECTH K KaTacTpopUUecKuMm u
CEpbE3HBIM MOCIEACTBHSIM JUIS BAILIErO ITPOEKTA.

Ili1annpoBaHue PUCKOB

[InannpoBaHue 3aKIOYAETCS B ONPEACICHUH CTPATErMH YNPAaBICHMS KaKIbIM 3HAYMMBIM
PHCKOM, OTOOpaHHBIM sl MOHUTOPHHIA IOCJIE aHaIM3a PUCKOB. 3/1€Ch TaKXKe HE CYIIECTBYET
OOMICTTPUHATHIX MOIXO0A0B ISl pa3pabOTKU TaKUX CTpATeTHii — MHOTO€ OCHOBBIBaeTCsS Ha "dyThe"



U ONbITe MEHe[Kepa NpoekTa. B Tabn. 5.4 mnokasaHbl BO3MOXHBIC CTPAaTETWH YIPABICHHUS
OCHOBHBIMH PUCKaMH, TPUBEACHHBIMH B Ta0J. 5.3.

Tabnuma 5.4 - CtpaTeruu yrnpaBiaeHUs PUCKAMH

HEKBAIU(DUITUPOBAHHOTO
nepcoHasa

Puck Crparerus

®unancoBble TTpoOeMbl | [ToArOTOBUTh KpaTKUK JAOKYMEHT /i PYKOBOACTBA OPTaHU3AIIHH,

OpraHu3auu MOKAa3bIBAIOIIUI BaXHOCTh JAHHOTO TPOEKTa Ui JOCTHKEHUS
(hMHAHCOBBIX IIETICH OpraHu3alun

[TpoGnembl [Ipenynpenuts 3aka3unka O MOTEHIHUAIbHBIX TPYAHOCTSIX U

BO3MOJYKHOM 3aJepKKe IPOEKTa, PACCMOTPETh BOMPOC O IOKYIIKE
KOMITOHEHTOB CHCTEMBI

boiniesnn nepconana

PeopranuzoBarb paboTy KOMaHABI pa3pabOTUYMKOB TaKUM 00pas3oM,
4TO0BI 00s3aHHOCTH U paboTa YWICHOB KOMaHIIbl IIEPEKPHIBAIN JAPYT
Jpyra, BCIEACTBUE ATOrO pa3pabOTUYMKHU OyqyT 3HATH W MOHUMATh
3a/1a4M, BBIOJIHSACMBIC PYTHMH COTPYAHUKAMHU

JedexTHpie CHUCTEMHBIC
KOMITOHEHTBHI

3aMEHHTH INOTCHIIMAJIBHO I[e(i)eKTHI)Ie CUCTCMHBIC KOMIIOHCHTbBI
IIOKYITHBIMU KOMITIOHCHTAMH, I'ApAHTUPYIOIIUMHU Ka4CCTBO pa6OTBI

W3menenus TpeboBaHUi

[lombiTaThest  ompenenuth  TpeOOBaHWS, HauOOJEe  BEPOSTHO
MOJIBEP)KCHHBIC U3MEHEHHSIM; B CTPYKTYPE CUCTEMbI HE 0TOOpaKaTh
JETATLHYIO HHPOPMAIIIIO

Peopranuszanus [IoaroToBUTE KpaTKUil IOKYMEHT JUIsl PYKOBOJCTBA KOMIIAHHH,
KOMIIaHUU- MIOKAa3bIBAIOIUI BaXHOCTh [AHHOTO IIPOEKTa Ul JOCTH)KEHUS
pa3paboTunka (MHAHCOBBIX IIEJICH KOMITAHUN

Henocratounas PaccMmoTpeTh BO3MOKHOCTD MTOKYIIKU 00J1ee IPOU3BOIUTEIBHOM 0a3bl
IIPOU3BOUTENLHOCTD JAaHHBIX

0a3bl JaHHBIX

Henoonenku  Bpemenu | PaccMoTpeTh BONpoc 0O TMOKYNKE CUCTEMHBIX KOMIIOHEHTOB,
BBITIOJTHEHMSI IPOEKTA HCCIIEI0BATh BO3MOXXHOCTb MCIIOJIb30BaHUs reHeparopa

IIPOrpaMMHOT0 Ko0J1a

Cy1iecTByeT Tpu KaTETOPUM CTPATETHI YIIPABIECHUS PUCKAMH.

1. Crpareruu mnpenotBpamieHuss puckoB. COTJIaCHO ATHUM CTpaTETHsiM CJEAYeT MPOBOJHUTH
MEPOIPUATHSI, CHHKAIOLIUE BEPOSATHOCTHb IIPOSBICHUS PUCKOB. [IpumMepoM MOXKET CIyKUTh
CTpaTerusi HCKIIIOYCHUS TIOTEHIIATBHO 1e()EeKTHBIX KOMIIOHEHTOB, ONMCaHHas B Ta0I. 5.43

2. MuHUMU3aIMOHHBIE cTpaTeruu. HampasiieHsl Ha yMeHbIIEHHE BO3MOXHOIO yiiepOda oT
puckoB. [IpumepoMm CIyKUT cTpaTerusi yMeHbLIEHHs yiepOa OT OoJIe3HH YJIEHOB KOMAaH]Ib
pa3paboTyrkoB (cM. Tabi. 5.4).

3. Ilnanuposanue "aBapuitHbIX" cuTyaruii. COrJIacCHO ATHM CTPATETUSM HEOOXOIUMO UMETh
IUTaH MEPOIPUATUM, KOTOPBIE CIENYET BBIIOJIHUTH B Cllydae NPOSIBICHUS PUCKOBOM cuTyauuu. B
Tabis. 5.4 310 cTparerus MOBEACHUs MPU BOZHUKHOBEHHWU (PUHAHCOBBIX MPOOJIEM Yy OpraHU3alluu-
pa3paboTuuKa.

MOHUTOPHHI PHCKOB

MOHMTOPUHI PUCKOB 3aKJIIOYAacTCd B DPETYISIPHOM IIEpPECUYETE BEPOATHOCTEM PHUCKOB MU
ymep0a, KOTOPbIi OHM MOTYT HaHECTH. [[J1s1 7TOro HE0OX0AUMO MOCTOSTHHO OTCIIEKHUBATH (DAKTOPHI,
KOTOpbIE BIHMSIOT HA BEPOSATHOCTh PUCKOB U BO3MOXKHBIHN yiiep6. DTu (GakTOpbl 3aBUCAT OT THUIIOB
pucka. B Tabn. 5.5 npuBeneHsl npu3Haku, KOTOPbIE TOMOTAlOT ONPEIEIUTh TUIl PUCKA.

Tabnuua 5.5 - [Ipu3Haku puckoB

Tun pucka [Ipu3Haku

TexHomornueckue 3a7epKKH B TOCTaBKE OOOPYJOBAaHUS WM HPOTPAMMHBIX CPEICTB

PUCKH noAiep KKK mpouecca co3nanus [10, MHOrouncineHHble JOKYMEHTH-
POBaHHBIE TEXHOJIOTMYECKHE TPOOIEMBI

Pucku, cBs3aHHble ¢ | Hu3koe MoOpanbHOE COCTOSHHME NEPCOHAA, HATSIHYTHIE OTHOLUICHHS




HIepCOHATIOM MEXIy WICHAMH KOMAaHIbI pa3padOTUYMKOB, HU3KOE Ka4eCTBO BBIMOJ-
HEHHOI paboThI

OpraHu3aloHHbIe PasroBopsl cpean mepcoHala O TACCHBHOCTH M HEZOCTATOYHOM

PHCKH KOMIIETEHTHOCTH BBICIIIETO PYKOBOJICTBA OPTaHU3aLuU

HNucTpyMeHTaIbHBIE Hexenanne pa3pabOTYMKOB HCHONB30BaTh MPOTPaMMHBIE CPEICTBA

pHUCKHU NOJICPKKH, HeopoOputenbHble 0T3b1BbI 0 CASE-cpencTBax, 3ampocsl

Ha OoJiee MOINHBIC NHCTPYMCHTAJIBHBIC CPEICTBA

Pucku, cBs3aHHEIE C
CHCTEMHBIMU
TpeOOBaHUSIMU

HeobOxomuMocTh mepecMoTpa MHOTHUX CHCTEMHBIX TpeOOBaHUH,
HEOOBOJILCTBO 3aKka3zunka [10

Pucku onennBanus

W3menenus rpaduka paboT, MHOTOYHCIEHHBIE OTYETHl O HAPYIICHUH

rpaduka padbot

MOHUTOPUHT PUCKOB JOJDKEH OBbITh HEMPEPhIBHBIM MPOLIECCOM, OTCISKHUBAIOLIUM XOJ| BbI-
IIOJIHECHUST MEPOIIPUATUN I10 YIPABICHUIO PUCKAaMU, IIPU 3TOM KaKJIbIi OCHOBHOW PHUCK JIOJIKEH
paccMaTpuBaThCs OTHEIBHO.

IocTanoBKa 3a1a4H K NPAKTHYECKOii padoTe 5

1. 3yuuTs npeaiaraeMplii TCOPETUUECKHUI MaTepuar.

2. IlocTpouTh BpeMEHHYIO U CETEBYIO TUArpaMMBbI Il BEIOPAHHOTO MPOEKTA.

3. [octpouts quarpammy pacrnpeaeneHus: y4aCTHUKOB TPYIIIBI [0 3Taram.

4. IlocTpouTh CIIHCOK BO3MOKHBIX PUCKOB C YKa3aHUEM Ha3BaHUS U ONMCAHUS PHUCKA.

5. [IpoBecTu aHanu3 puCKOB.

6. Onmcath CTpaTeruio MIaHUPOBAHUS PUCKOB.

7. [loctpouth OTYET, BKIIOYAIOMINUN BCE MOMyYEHHBIE JAUAarpaMMbl U ONHCAHHME CTpATeruu
IUTAHUPOBAHUS pUCKOB. [IpeacTaBUTh OTUET IO MPAKTUUYECKON padoTe ISl 3aIlUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B coorBercTBUM C YyKa3aHHOW NpeaMeTHOW o0JacTbi0 M KJlaccoM pa3pabaThiBaeMOM
UHPOPMALIMOHHOM CHCTEMBl MOCTPOUTh BPEMEHHYI0 U CETEBYIO JUarpaMMbl; TOCTPOUTH
AuarpamMmy pacrupeaciIiCHusa YYaCTHUKOB TPYIIIbI IO 3TalnaM; IOCTPOHUTH CIHCOK BO3MOXKHBIX
PHCKOB C yKa3aHHEM Ha3BaHUs U OINMCAHMS PUCKA; IIPOBECTH aHAINU3 PUCKOB; OMHMCATh CTPATETHIO
IJIAaHUPOBAHUA PHUCKOB.

Tabmuua 5.6 — UnauBuyanbpHbIe 3a1aHAS

No [TpenmeTHas o6nacthb Kmacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpustue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrpountenbHOe NpeaIpHUsITHE NC yuera

8 Bricuiee yueGHOe 3aBejieHUE NC ynpaBneHus
9 Wndpactpykrypa npeanpuarus CIIIP

10 | AnnaparHas UHPPACTPYKTYpa NPEANPUITHS DKcIepTHas cuctemMa

Conep:xkanue oTyera

ITo BbIMONHEHHOW paboTe cocTaBisieTcs oTyeT. OTUET BBINOJHIETCS B DJIEKTPOHHOM BHJIE.
[To BBIMOIHEHHOMY OTYETY MPOBOAUTCS 3alUTa MPKTUYECKON pabOTHI.

OTuer mO mpakTHYecKOW paboTe [ODKEH COCTOATh W3  CIEAYIOIUX CTPYKTYPHBIX
DIIEMEHTOB:

- TUTYJIbHBIN JIUCT;



- BBOJIHASl 4YacTh: KpAaTKOE OIMMCaHUE IeNiell mpoekTa. BBomHas YacTh oTYeTa JOJDKHA
BKJIIOYATh MYHKTHI: YCJIOBHE 3aJIa4M; IMOPSIOK BBIIIOJHEHUS; IPOrPaMMHO-aIIapaTHBIC CPEICTBA,
UCTIOJIb3YEMbIC TIPH BBHITIOJTHEHUH PAOOTHI.

- OCHOBHas 4acTh (ONMcaHue pabOThI): ONKUCAaHUEe HHPOPMAIIMOHHON CHCTEMBbI; BpEMEHHAs 1
ceTeBas JUarpaMMbl yIOpaBleHUs MpoekToM pazpabotkun WC; nuarpamma pacrupeesieHus
YYaCTHUKOB TPYIIBI IO 3TamaM; CIHCOK PHUCKOB; aHAIM3 PHUCKOB; CTPATErdsl IUTAHUPOBAHHS
PHUCKOB.

- 3aKJII0YCHHE (BBIBOJIBI);

- CIIMCOK MCII0JIb30BAaHHOU JINTEPATYpHI.

3amuTa OT4YeTa MO MPAKTHYECKOH padoTe 3aKIoYacTcs B NPEIbSABICHHH IPEIOIaBaTeIIIO
MOJTYYEHHBIX PE3YyJIbTaTOB B BUC (haiia U JEMOHCTpAIMH MOJYYCHHBIX HABBIKOB MPH OTBETaX Ha
BOIPOCHI ITPEIoaBaTelIs.

KOHTpOJIbHLIe BOIIPOCHI

1. VmpasneHue pruckamMu IpH NIPOSKTUPOBAHUK MTPOrPAMMHOIO MIPOIYKTA.
2. Ilpouecc ynpaBieHUsT PUCKAMHU.

3. KoHTposnbHbIE OTMETKH 3TaoB pador.

4. JlnarpaMmBbl POIIECCOB U BPEMEHHbBIE THArPaMMBbI.

5. BpeMeHHBIE U CETEBBIE TUArpaMMBI.

6. Pactipenienienne UCIIOMTHUTENEH 1O dTarmam

7. Tunbl pUCKOB, KOTOPhIE MOT'YT OKa3aTh BIUSHHUE HA JTAHHBIH TPOCKT

8. Cxema mporiecca ynpaBJieHUs] pUCKaMU

9. Pe3ynbTaThl aHANIN3a PUCKOB

IpakTunyeckas padora 6. MeToabl ynpaB/ieHHsi KA4eCTBOM HHKEHEPHOTO NMPOEKTAa

Heab padotbl: V3yueHue crpareruut ynpaBieHUs Ka4eCTBOM IIPU YIPABICHHU NPOCKTAMHU.
[TosyueHne HaBBIKOB 10 IPUMEHEHUIO [AHHBIX METOAOJIOTMH IJs IUIAHUPOBAHUS IIPOEKTA.
N3yuenne MeToi0B ynpaBiaeHHUs Ka4eCTBOM IIPOSKTHUPOBAHNS HH()OPMAIIMOHHBIX CUCTEM.

[IpakTuyeckas paboTa HampaBjieHa Ha O3HAKOMJICHME C OCHOBHBIMH IOHSTHUSMHU
METOJOJIOTUH YIIPABJICHUS MPOEKTAMHM, IOJYyYECHHE HABBIKOB 10 NMPUMEHEHHIO JTaHHBIX IOHATHMI
IOpU TOCTPOCHUU IJIaHAa MPOEKTa, MOCTPOEHUs rpaduka paboT, pacrpeesieHUs] UCHOTHUTENEH,
YIOpaBICHUs  PUCKAMH, HM3YYEHHE  METOAOB  YIPABJICHUS  KAa4eCTBOM  IPOCKTHUPOBAHUS
MH(QOPMAILIMOHHBIX CUCTEM, U3YUEHHUSI METPUK KauecTBa MPOrPaAMMHOI0 00ECTIEYEeHHSI.

TpeboBaHust K pe3ysnbTaTaM BbINOJIHEHUS MPAKTUYECKONW padoThl:

ITocTpouTs MOAENIB YIPABJIECHHUS IPOEKTOM, BKIIOYAIOIIYI0 OIPEAEICHUE METOI0B
YIIPaBJICHUs KAUECTBOM U OIIPEAEICHUE METPUK U3MEPEHHUS KaueCTBa IIPOCKTA!

ITocTanoBKa 32124 K NPpaKTHYecKol padore 6

1. U3yunTs npenaraeMplii TEOPETUUYECKUIM MaTepHal.

2. Pa3zpaboTaTh METOJIOJIOTHEIO YIIPABJIEHUS Kaue€CTBOM IPOEKTA.

3. Pa3zpaboraTh anropuTMbI OMpeesieHIs KauecTBa MPOEKTa

4. Onucate METPUKH KauecTBa MPOEKTa

5. [loctpoutp OTYET, BKIIOYAIOUIMI Bce MOJy4deHHbIE AaHHble. [IpencTaBuTh OTYET MO
MPAKTUYECKON paboTe /ISl 3alUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 3alaHUM
B coorBercTBUMM C yKa3aHHOW mpeaMeTHOW o0JacTbi0 M KJlaccoM pa3pabaThiBaeMOM

CHUCTCMBI pa3pa60TaTL MCTPUKHU OLICHKU Ka4YCCTBA MMPOCKTA.

Tabnuia 6.6 — HnuBuayanpHbIC 3aJaHUS

No [TpenmeTHas o6nacth Kmacec UC

Cxian MRP

2 IIpou3BOACTBEHHOE IPEANIPUSATHE ERP




3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 Toproeoe npeanpusiTue B2C

6 [Topran B2B

7 CTpouTesbHOE NPEeANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHust

9 WudpacTpyKTypa npeanpusiTis CIHIIP

10 | AnmapaTtHas uHQpaACTPYKTypa IPEeITPUSITUS DKcrepTHas cucreMa

Conep:xanue oT4yeTa

[To BBIIOJIHEHHO# paboTe cocraBiseTcss oTdeT. OTYET BBINOJIHACTCS B DJICKTPOHHOM BHJIE.
[To BBITIOIHEHHOMY OTYETY IPOBOJAUTCS 3aIUTa MPAKTUYECKON paOOTHI.

OTyer MO MPaKTHYECKOW paboTe JOJDKEH COCTOSTh W3  CIEAYIOMUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHASI YaCTh: KpaTKOE OIMCaHUE IeNiel mpoekTa. BBomHas YacTh oTYeTa JOJDKHA
BKJIIOYATh MYHKTBI: YCJIOBHE 3a/1a4M; MOPSIOK BBITIOJIHEHUS; IPOrpaMMHO-aNapaTHbIC CPEICTBa,
UCIIOJIb3YEMbIC TIPH BBITIOJTHEHUH PAOOTHI.

- OCHOBHas 4acTh (OIMCaHUe padOThI): ONMMCAaHUE HHPOPMAIIMOHHON CHCTEMbI; BpEMEHHAs 1
ceTeBas JUarpaMMbl yIpaBIeHUS TMPOeKToM paspadotku WC; muarpamma pacmpeeiieHus
YYaCTHMKOB TPYIIBI IO 3TalaM; CIHCOK PUCKOB; aHaJIW3 PHUCKOB, CTPATErHs IUIAHUPOBAHHS
PHUCKOB.

- 3aKJII0YCHHE (BBIBOJIBI);

- CITUCOK UCTIOJB30BAaHHOM JTUTEPATYPHI.

3amura oT4eTa MO MPAKTHYECKOW pabdoTe 3aKI0YaeTCs B IPEIBSBICHHUH IPENOAaBaTEIIO
MOJTYYEHHBIX PE3YyJIbTaTOB B BUAC (Daiiyia U JEMOHCTPAIMH MOJIYYCHHBIX HABBIKOB IPH OTBETaX Ha
BOIIPOCHI ITPENoaBaTells.

IIpakTnueckas padora 7. O630p cOBpeMeHHBbIX TeXHOJIOTMii MeHeI;KMeHTa
HH/KEHEPHBIX 32124

Heanb padoThl: V3yueHne COBpeMEHHBIX TEXHOJIOTHUI MEHEIKMEHTA HHKEHEPHBIX 3a/1ad.

IIpakTyeckas paboTa HampaBiieHa Ha O3HAKOMJICHHE C COBPEMEHHBIMHM TEXHOJIOTHUSIMHU
MEHEI)KMEHTa WHXEHEPHBIX 3a7ay, MOJy4YeHHE HaBBIKOB IO NMPUMEHEHHUIO JAHHBIX MOHATUN NpU
NOCTPOCHUM IUIaHA TIPOEKTa, IOCTpOoeHus Tpaduka padoT, pacmpeneneHHus HCHOTHUTENEH,
yIOpaBiICHUS  pPUCKaMHM, HM3y4YE€HHE  METOJNOB  YNPABICHUS  KAueCTBOM  MHPOCKTUPOBAHUS
MH()OPMALMOHHBIX CHCTEM, H3y4SHHUS] METPHK KauyecTBa MPOTPAMMHOTO 00ECTIICUSHHSI.

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS TPAKTUYECKON paboThI:

[Toctpouth MOAENL YINpaBIEHHUS] MPOEKTOM, BKIIOYAIONIYIO ONpPEJIEICHUE TEXHOJIOTHH
MEHEPKMEHTAa MHKEHEPHBIX 3a/1a4

IlocTaHoBKa 3a71a4M K NPAKTHYECKOii padoTe /

1. 3yuuTh npesiaraeMblii TEOpETHUECKUN MaTepHall.

2. OnmcaTh CTPAaTEruio UCIOIH30BAHUS TEXHOJIOTHI MEHEDKMEHTA WHKCHEPHBIX 3a71a4.

7. IlocTpouTh OTYET, BKIIOYAIOUIMNA MOJyYEHHbIE JaHHbIE U ONHCAHHE CTPATETHUH MPOEKTA.
[IpencTaBuTh OTYET MO MPAKTUYECKOM pabOTe /IS 3aIUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUN

B coorBercTBUM C yKa3aHHOW mpeaMeTHOW o0JacTbi0 M KilaccoM pa3pabaThiBaeMOi
UHPOPMALIMOHHOM CHUCTEMbI TMOCTPOMTH MOJIENIb  YIPABJICHUS MPOEKTOM, BKIIOYAIOIIYIO
oTIpeNieIeHNe TEXHOIOTUH MEHEKMEHTa WH)KEHEPHBIX 3a/1a4.

Tabnuma 7.6 — MHIuBHyabHBIC 33 aHUS



No IIpeameTHas obacTh Kitacec UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 ToproBoe npeanpusiTue SCM

9) ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CTpouTesbHOE NPEeANPUITHE NC yuera

8 Bricuiee yue6HOe 3aBeieHne N C ynpaBneHus
9 NudpactpykTypa npeanpusiTis CIIITP

10 | AnnmaparHas HHPPACTPYKTYpa NPEANPUITHS OKcrepTHas CUCTEMa

Conep:xkanue oTyera

[To BBIIOTHEHHO# paboTe cocTaBiseTcss oT4eT. OTYET BHIOIHSACTCS B DJIEKTPOHHOM BUJIC.
[To BBIMOTHEHHOMY OTYETY IPOBOAUTCSA 3aIUTa MPAKTUYECKON pabOTHI.

OTyer 1O MPaKTHYECKOW paboTe MOMKEH COCTOSTh W3 CIEAYIOIMHMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs YacTh: KpaTKOE ONHCaHUE Iieled mpoekrta. BBoaHas dYacTh oTyeTa JODKHA
BKJIFOYATh MYHKTHI: YCJIOBHUE 3aJla4M; MOPSIOK BBIMOIHEHUS; MPOTPaMMHO-aINapaTHbIe CPEACTBA,
UCIIOJIb3YEMbIE IIPU BBHITIOITHEHUH PaOOTHI.

- OCHOBHasI 4acTh (OmUcaHue paboThI).

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIMUCOK MCIOJIb30BAaHHOM JIUTEPATYPHI.

3amura oT4eTa MO MPAKTHYECKOW pabdOoTe 3aKIIOYaeTCs B NPEIBSBICHHUH IPENOAaBaTEIIO
MOJIYYCHHBIX PE3YJIbTaTOB B BHUJE (pailyia 1 AEMOHCTpALMH MMOTYYEHHBIX HAaBBIKOB IIPH OTBETAaX Ha
BOITPOCHI IIPETIO/IaBaTEIIs.

IMpakruuyeckas padora 8. ['uOKkas MeTo0JI0THsI yIpaBjeHusi npoekTamu: Agile,
Scrum, Kanban, XP, APF

Heanb padorel: V3yyeHue crpareruil ypaBieHHs MHKCHEPHBIMU npoekTamu: Agile, Scrum,
Kanban, XP, APF.

[IpakTnyeckas paboTa HampaBieHa Ha O3HAKOMIIEHHE C OCHOBHBIMH CTpaTEerHsSMU
ympasienus npoektamu: Agile, Scrum, Kanban, XP, APF u, mony4deHre HaBbIKOB 110 TPUMEHEHHUIO
JAHHBIX MOHSATUN MPH TIOCTPOCHUH TUTaHA MPOEKTA, MOCTPOCHUS rpaduka padoT, pacrpeneneHus
UCTIOJTHUTEIIEH, YIIPaBICHUSI PUCKAMH, H3YYE€HHE METOOB YIPABJICHUS] KaYeCTBOM MPOCKTHPOBAHHUSI
MH(POPMAIIMOHHBIX CHCTEM, H3YYCHHSI METPUK KauecTBa MPOrPAMMHOT0 00ECIICUCHHSI.

TpebGoBanwust kK pe3ybTaTaM BBHITIOTHEHUS TPAKTUIECKOIN pabOTHI:

[ToctpouTh MoOzENb YNpaBIEHUS TMPOEKTOM, BKIIOYAIOIIYI0 ONHCAHHUE CTpaTeruid
yIpaBJIeHUs] MEKEHEpHBIMH mpoektamu: Agile, Scrum, Kanban, XP, AP.:

ITocTanoBKa 3a1a4n K NPpaKTHYecKol padore 8

1. U3yunTs npeiaraeMplii TEOPETHUECKHUI MaTepHal.

2. OnucaTh CTpAaTEruio MpoeKTa.

7. I[loctpouth OTYET, BKIIIOYAIOIIMI OnucaHue cTpateruu npoekrta. [IpencrtaBute oTueT mo
NPaKTUYECKON paboTe /IS 3aIIUTHI.

BapuaHTbl HHAUBUAYAIBbHBIX 3alaHUN

B cooTBercTBUM ¢ yKa3aHHOM NpeaMeTHOM 00NacThi0 M KIAaccoM pa3padarbiBaeMOit
MH(OPMALIMOHHON CHUCTEMBl IOCTPOUTH CTPATETHIO YIPABJIECHUS WHKXEHEPHBIM IPOEKTOM Ha

ocuose: Agile, Scrum, Kanban, XP, APF.



Tabnuma 5.6 — nnuBuayanpHbIC 3aJaHUS

No [TpenmeTHas o6nacth Kmacec UC

1 Cxitan MRP

2 IIpon3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 Toproeoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenbHOe NpenpusTie NC yuera

8 Briciiee yueOHOe 3aBeieHNe NC ynpaBnenus
9 WudpacTpyKTypa npeanpusiTis CIHIIP

10 | AnmapaTtHas uHQpaACTPYKTypa IPEeIIPUSITUS DKcrepTHas cucreMa

Conep:xanue oT4yeTa

[To BhIMONHEHHOH paboTe cocTaBisieTcss oT4eT. OTYET BHIMOIHSACTCS B AJIIEKTPOHHOM BHUJIE.
[To BBITIOJIHEHHOMY OTYETY IPOBOAMTCS 3AIIUTA PAKTHYECKON paOOTHI.

OTuer mTO TmpakTHYECKOW paboTe JODKEH COCTOATh W3 CICAYIOIIUX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHASI YacTh: KpAaTKOE OIMCaHUE IeNiel mpoekTa. BBomHas YacTh oTYeTa JIOJDKHA
BKJIIOYATh MYHKTBI: YCJOBHE 3a/1a4M; MOPSIOK BBITIOJIHECHUS; MPOrpaMMHO-aNapaTHbIC CPEICTBa,
UCIIOJIb3YEMbIC TIPH BBITIOJTHEHUH PAOOTHI.

- OCHOBHAs 4acTh (omucaHue padoThI):.

- 3aKJII0UYEHUE (BBIBOJIBI);

- CIIUCOK MCIIOJIb30BAHHOW JIUTEPATYPHI.

3amuTa OT4eTa MO MPAKTHYECKOH padoTe 3aKI0YacTCs B MPEIBSIBICHUH IPEIOAABATEIIO
MOJIYYCHHBIX PE3yJIbTAaTOB B BHJIE (paiija U IEMOHCTPAIIMU MOJYYCHHBIX HAaBBIKOB IPH OTBETaX Ha
BOTIPOCHI TTPETIOaBaTEIIs.

6. VYAEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIEYEHUE
TV CHMUIIAHBI

6.1. [lepeyeHb OCHOBHOIi ¥ TOMOJHUTEILHON JUTEPATYPbI, HEOOXOAUMOI 115
OCBOCHHS THCHUILIUHBI

6.1.1. [lepevyeHs 0CHOBHOII JTUTEPATYPHI

1. AaucumoB, A.A. MeHekMeHT B cdepe nHPOPMAIIMOHHON 6€30MaCHOCTH : KypC JIEKIUH
/ A.A. Aaucumos. - M. : UarepHet-YHusepcurer MUndopmannonnsix Texnonoruit, 2009. - 176 c. -
(OcHoBbI nH(MOpManMOHHBIX TexHoJorui). - ISBN 9778-5-9963-0237-6 ; To ke [DnekTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232981.

2. lnpopmMalimoHHBIH MEHEIKMEHT : yueOHoe mocobue / mon pen. E.H. bapukaes, I'.I'.
Yapaes. - M. : IOnuTn-/lana, 2012. - 360 c. - ISBN 978-5-238-02328-1 ; To xe [DAeKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=119528.

6.1.2. [lepeyeHn AONMOTHUTETbHOM JIUTEPATYPHI

1 Kynemos, A. B. KoHTpakTbl M BHEIIHETOproBas JOKyMeHTanus : y4yeO. mocobue /
A.B. Kynemos, JI.LA. Kentoa, O.B. [llumkuna. - CII6. : Tpounkwmit moct, 2012. - 256 c. :
wi. - Ha yue6nuke rpug: Jon.YMO. - Ilpun.: c. 211-256. - bubnuorp.: c. 208-210. - ISBN 978-5-
4377-0002-0

2  ApycramoB, O. A. BHemHeskoHOMHYECKas JEATEIBHOCTh : YyueOHHK / D.A.
ApycramoB, P.C. AmngpeeBa. - M. : KHOPVYC, 2011. - 168 <c. - (Cpennee


http://biblioclub.ru/index.php?page=book&id=232981
http://biblioclub.ru/index.php?page=book&id=119528

npodeccuonanbHoe obpazoBanue). -Ilpuin.: c. 158-165. - bubmuorp.: c. 146-147. - ISBN 978-5-
406-01065-5

6.2. [lepeyeHb y4eOHO-METOIMYECKOT0 00ecTedeHUsI CAaMOCTOSITEILHOI PadoThI
o0y4aromuxcs Mo JUCHUNIHHE

1. Meroauueckue yka3aHHs IO BBIIOJHEHUIO MPAKTHYECKUX paboOT MO TUCIMILIIMHE
«IIpoeKTHBIN MEHE)KMEHT B PEILICHUH MHXXEHEPHBIX 3a/1au»

2. Meronuyeckue pEKOMEHJAUMU JJsl CTYAEHTOB IO OpPraHU3allM CaMOCTOSITEIbHOMN
paboTel o gucuuILIMHE «[IpOeKTHBIN MEHEPKMEHT B PELICHUN MHKEHEPHBIX 3a/1au»

6.3. [lepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHO# ceTu UHTEpHeT,
HEe00XO0AUMBIX /ISl 0CBOEHUSI TUCHUILINHBI

HNuTepHeT-pecypcenl:
1. https://www.tks.ru/ - poccuiickuii TaMOKEHHBIH HH()OPMAIIMOHHBII TOPTAJL.
2. http://www.ved.gov.ru/ - mopTan BHEIIHEIKOHOMHYECKOH HHPOPMAIIHH.
DJIeKTPOHHBIC OUOTHOTEYHBIE CHCTEMBI:
3. http://biblioclub.ru/ - Yausepcurerckas 6ubmmorexka ONLINE.
4. http://www.iprbookshop.ru/ - DnekTporHas GUOIHOTEYHAS CHCTEMA.
5. https://elibrary.ru — nayunas snekTpoHHas OMOIHOTEKA
[IpodeccnonanpHbie Oa3bl JAHHBIX
6. http://www.customs.ru — opunmansHbiil caiit deaepanbHOI TaMOXKEHHOH CITy:KObI PO
7. http://leconomy.gov.ru - opunuanbHelii cai't MHHHCTEPCTBA S9KOHOMUYECKOTO Pa3BUTHS
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