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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, MOPAJOK €€ BBHINOJHEHHS, PACCMOTPEHBI TEOPETUYECKUE BOIPOCHI,
CBSI3aHHBIC C pean3alfell IOCTaBIEHHBIX 3a/1a4, IPUBEICHA HEOOX0qMMast JTUTEpaTypa.

Meroanueckue yka3aHUsl IOCBSIIEHbl Kypcy «lIpOeKTHBIM MEHEIKMEHT B pEeLICHUU
WH)KEHEPHBIX 3a/auy». YHOPaBIATh JIOABMH CJIOXHO. YNIpPaBiATh JTIOABMHU 3()(HEeKTHBHO —
HEUMOBEpPHO CJI0XHO. [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 0 HAKAaTaHHOM.

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 — MeTOJ0M Mpod ¥ omHOOK BbIPAOATHIBATH CBOU CIEIUANbHBIE MHCTPYMEHTHI AJI y4eTa
NPUOPHUTETOB ~ KOMIaHuu. [lodTomy mpoekTHblii  MeHemKMeHT (PM), To ecTb  MeTomONIOTHS
yIpaBiIeHUS KOMIIAHUEH C JIeTIeHUEM Bceil paboThl Ha MPOEKThI, CTAHOBUTCS TOMYNISAPHBIM BO BCEX

OTpacsx.
MHorre KOMIAHHHU TOJBKO ceHyvac MepexomsiT OT KIacCHYecKol (0TpaboTaHHas, 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 1mabdnone. [11ad10H jxe 6bu1 BOUT B pa3yMbl BCEX OJUHAKOBO 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
BeJiIeHUs] Ou3Heca ObUla HapylleHAa HACTOJBKO, YTO IONBITKM IIOCTPOUTh HOBYIO pabouyro
KOHLEMNIUIO YIPABJIEHUSA B MIWIICHUYM CO3JaIM TEPMHMH «KOMIIAHUSA-OJHOAHEBKay». KoHuenuun
TaKUX KOMIAHWWA TPOBEPSUTHCh Ha MPOYHOCTh W TONBKO oxHa u3 10 koMmaHWii cymiecTBoBaia
6onbue nonyrona B 2000-x. [TapamienbHoO OCTaBaaMCh 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. M3 TOHH TOJIE3HOM U MYCOPHOM
UHPOPMALIUU BpPOJE «UTO TAaKOE€ YIpPAaBICHHE 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 cieIMM B HOBOCTAX Kak MpPHOBUIbHBIE KOPHOpAaIMM pacTyT U pacHanarorcs
Ha MOJpPAa3AEICHUS, TIOKYIAIOTCS U MIEPEKUBAIOT CTPYKTYPHBIE CIMSIHMS. 33 KaKIbIM aKTOM KYIUIH-
NPOJaXXH OTHEeIa KPOEeTCsl CIIOKHAasg CeTh NPOEKTOB (Ta/PKEThbl, MPUIOKEHMSI, PACIIUPEHMs IS
Opay3epoB), CBS3aHHBIX MO Pa3HbIM KpuTepusM. Korjga MeHSIOTCS KpUTEpUHU, MEHSeTcs JAeJIeHHe
IIPOEKTOB Ha rpymnmbl. MIMEHHO HM3MeHeHHe rpynnupoBKH M coodmaror HaMm B CMU. Buytpu xe
KOMITaHUH TPOJIOIHKAIOT paboTaTh, @ MPOEKTHI BEYTCS HEIIPEPBIBHO.

IT project management (PM) — 3To AuUCHMIUIMHA, YTO OOBEAMHSACT MPOIECTYPbI, TPHHIIUIIBI
U MIOJIUTUKY  BefeHus OusHeca. OHAa  PYKOBOJUT MPOEKTOM  OT pa3pabOTKU  KOHLEMIMU
JI0 3aBEepUICHMSI IPOEKTa.

OOummit  (pyHKUIMOHANBHBIM) W MPOEKTHBIH  MEHEKMEHT OTJIMYAaeTcss TeM, 4TO
(GyHKIIMOHAIBHBIA MEHEIKMEHT cTabuiieH. Ero menb: moajepkaTh U NPUYMHOXKUTh KauCTBO U
3P PEKTUBHOCTh MIPOrPaMMHOT0 NpoaAykTa. EcTh oTpaboTaHHbIH 111a0JI0H, OH pabOTaeT MOCTOSHHO.
[TpoekTHbIII MEHEIKMEHT H3MeHYUB. Llenb MPOeKTHOro MEeHEeIKMEHTA: JIOCTUTHYTh pe3yjbTaTa
000 11eHOM, yuuThIBas, 4To ecTh deadline.

[IpuumHOit mepexoma ot oOmero MeHemkMeHTa K PM  wame apyrux CTaHOBUTCSA
HA/IeKHOCTb —  BMECTO  OTHOCHTEJIbHOM  aOCTpakTHOW  MEPCIEKTUBBl K MPEeACcKa3yeMbIM
pe3ynbTaTam.



1. HEJIb 1 3AJIAYHN OCBOEHMUSA JUCIIUITJIMHBbI

Lenpro ocBoeHUs MUCIUILIAHBI «[I[pOSKTHBIN MEHEDKMEHT B PEIICHUH HHKCHEPHBIX 337129
sBisieTcss popMupoBaHue HabOopa MpodeccHOHANBHBIX KOMIETCHIHMA Oyaymiero OakanaBpa IO
HanpasyieHuto noarotoBku 43.03.03 ['ocTuHUYHOE A€IO.

3ajaud OCBOCHMS JUCUUIUIMHBL M3Yy4YE€HHE METOJOJOTUU TPOEKTHOIO MEHEKMEHTA,
OCBOCHHE METOJIOB U HHCTPYMEHTOB ITPOCKTHOTO MEHEKMEHTA B PEIICHUH WH)KCHEPHBIX 3a/1a4.

2. OBOPYJIOBAHUE U MATEPHUAJIBI

ATmmapaTHbIe CpeJICTBA: MEPCOHANTBHBIA KOMITHIOTED;

[Mporpammusie cpeactea: OC MS Windows; MS Visual Studio, MS Office.

VYueOHblii kimacc ocHamieH IBM-coBMeCTUMBIMU KOMIBIOTEpaMH, OOBEIUHEHHBIMU B
JIOKAJIbHYIO ceTh. JIOKanmpHas ceTh y4eOHOTro Kilacca MMEeT IMOCTOSIHHBIN JOCTYI K ceTu Internet mo
BBIZICJICHHOW JiMHUHM. JIJisi TpoBeAcHUs JIaOOpaTOpPHBIX pabOT HEOOXOAUMO  CIEAYIOIIEe
nporpamMMHoe obOecrieueHue: onepanronnas cucrema MS Windows, maker oducHbx nporpamm MS
Office, maker MS Visual Studio.

3. YKA3AHUA 110 TEXHUKE BE3OITACHOCTH

[lepen Hawyamom paboOTHI cienyeT YOEOWThCS B  HCIPABHOCTH  AIIEKTPOIPOBOJIKH,
BBIKJIFOYATENIEH, IITENCENbHBIX PO3ETOK, IIPH MOMOILK KOTOPhIX 000PYAOBAHNUE BKJIFOUYAETCS B CETh,
HAJIMYUH 3a3€MJICHHS KOMITBIOTEPa, €ro pabOTOCIIOCOOHOCTH.

I[JI?I CHMIXCHUA NI NPCAOTBPAIICHUA BIIMAHHUA ONTACHBIX U BPEAHBIX q)aKTOpOB H€O6XOIII/IMO
COONIOIaTh CAaHWTApHBIC IPAaBWIA W HOPMBI, T'MTHCHUYECKHE TpPEOOBaHUS K IEPCOHATBHBIM
SJICKTPOHHO-BBIYUCIIMTCIIbHBIM MalllMHAM.

Bo n30exxanue moBpexAeHUs H30JISALUH IPOBOJIOB U BOSHUKHOBEHUSI KOPOTKUX 3aMBIKaHUH
HE paspemaercs: BelIaTh YTO-JIMOO Ha TPOBOJA, 3aKpallMBaTh M OENUTh HIHYpHI W IPOBOJA,
3aKJIaJbIBaTh MPOBOJIA U IIHYPHI 32 Ta30BbIe M BOJOIPOBOAHBIC TPYObI, 3a OaTaper OTOMHUTEIBLHON
CHUCTCMbI, BBIACPIUBATH INTCICCIIBHYIO BHWIIKY M3 PO3CTKH 3a IOHYP, YCUIHMEC OOJIKHO OBITh
HPUIIOKEHO K KOPITYCY BUIIKH.

I[J'ISI HUCKIIIOYCHHUA TMOPAXKCHHA IBJICKTPUYCCKHM TOKOM 3allp€llacTCAaA: YacTO BKIIIOYATh U
BBIKJIFOYATh KOMIIBIOTEP 6€3 HEOOXOIMMOCTH, MIPUKACATHCS K SKPaHy U K ThUIbHON CTOpOHE OJ0KOB
KOMIIBIOTEpa, padoTaTh Ha CPEACTBAX BHIYMCIUTENILHON TEXHUKH U NepudepuitHoM 000py10BaHUN
MOKpBIMH pyKaMH, paboTaTb Ha CpEACTBAaX BBIUUCIUTEIBHOM TEXHUKH U THepudepuitHoM
000py/I0BaHNH, UMEIOIIMX HapYyIIEHUs LEJIOCTHOCTU KOpILyca, HapyLIEHUs U3O0JISLUU MPOBOOB,
HEHCIIPaBHYI0 MHAMKALMIO BKIIIOYEHUS MUTAHUA, C TMPU3HAKAMU DJIEKTPUYECKOrO HANpsKEHUs Ha
KOpITyce, KJIaCTh Ha CpEeACTBA BBIYMCIUTENBHOM TEXHUKM U TnepudepuitHoM o000pymoBaHUU
MOCTOPOHHUE MPEIMETHI.

3anperiaercs Mo/l HaIPsLKEHUEM OYUINATh OT MbUIM U 3arPsA3HEHUS 3IEKTPOOoOOpyI0BaHUE.

Bo u3bexxanne mopakeHHUs >JIEKTPUYECKUM TOKOM, MPH TOJIb30BAaHUM SJIEKTPONPUOOpaMu
HeNlb3s  KacaTbCsi  OJHOBPEMEHHO  KakuX-1ubo  TpyOompoBoaOB, OaTtapedl  OTOIUICHHS,
METAJUINYECKUX KOHCTPYKIUM, COEMHEHHBIX C 3eMJIEH.

[Tocne oxoH4yaHHs pPabOTHI HEOOXOAMMO OOECTOYMTH BCE CPEICTBA BBIYHCIUTEIHHOMN
TEXHUKH U mnepudepuitHoe obopynoBaHue. B ciydae HempepbslBHOrO YyueGHOro mpoliecca
HEO0OXOMMO OCTAaBUTh BKIIOUEHHBIMHU TOJBKO HEOOXO0MMOE 000pyI0BaHHE.

4. HAUMEHOBAHUE NIPAKTUYECKHUX PABOT

Ne | HammeHoBaHuME TEM TUCIMIUIMHBI, UX KPATKOE COAEP/KAHNE O6bem HNuTtepak
TE 4acoB TUHAs

M dopma
bl IpOBEJIE




HUsA

2 ceMecTp

Paznen 1. OCHOBBI TPOEKTHOTO MEHEIKMEHTA

Tema 1. BBeneHue B IpOCKTHBIM MEHEKMEHT

Mertoabl U cpeacTBa NPOEKTHOIO MEHEKMEHTa MH)KEHEPHBIX 3aJad.
TexHomornn MPOEKTHOIO  MEHEIKMEHTa MH)KEHEPHbIX  3ajad.
@DyHKIMOHAIBHBIE U TEXHOJOTMYecKue TpeOOBaHUSA K HHIKEHEPHBIM
IIPOEKTaM.

Tema 2. MeToapl U cpeicTBa MPOSKTHOTO MEHEPKMEHTA

IIpenmerHas 00nacTh MHXXEHEPHBIX MPOEKTOB. MOJeNn MHXXEHEPHBIX
1poekToB. CpeacTBa CTPYKTYPHOI'O aHAjIW3a MH)KEHEPHBIX HPOEKTOB.
Mertoab! U cpefcTBa NPOEKTHOIO MEHEPKMEHTA MH)KEHEPHBIX 3a/1a4.

Tema 3. MeHeKMEHT 3TaloB >KU3HEHHOTO LMKJIA HHXEHEPHOI'o
IIPOEKTa

HpI/IMeHeHI/Ie MCETOAOB M CPEACTB IMPOCKTHOI'O MCHCIKMCHTA IJId
PCUICHUA HHXXCHCPHBIX 3aJa4. Hcnonp3oBaHue TEXHOJOTui

TNAATTIINATAN MATATTAMAIITA D YTITNADTAIIII UINIAITONIILIMII _ITNNAALTTANIL

Tema 4. TexHomoruu IMPOCKTHOI'O MCHCIPKMCHTA B PCIICHUU
HWHXXCHCPHBIX 3a/1a4

NHXUHUPUHT W PEUH)KHHUPUHT OW3HEC-TIPOIECCOB  IMPEAMETHOM
obnactu. ABTOMaTru3aiusi OWU3HEC-MPOIECCOB IMPEAMETHOM 0O0JIacTH.
TexHonorus yrpaBieHUs U3MEHEHHUSIMU B YIIPABICHUH WHKCHEPHBIMU
MPOEKTaMHU.

Pazgen 2. HpOGKTHHfI MCHCIPKMCHT MHXKCHCPHBIX 3a/1a4

Tema 5. MeTomom0rus MPOEKTHOTO MEHEKMEHTA WHKEHEPHBIX 3a]1a4 Macrep-
KJ1acc

Mertoabl yrpaBiaeHUs HHXEHEPHBIM MpoeKToM. O0s3aTeNbHbIe MPOLECChl

B YIPAaBICHUU HWHXXCHEPHBIMU IIPOEKTAMM: OOECIIEYEHHsI IPOEKTOB,

MIPOEKTHbIE, KOHTPAKTALMU, TEXHUUECKHE.

Tema 6. Metop! yrpaBieHus: Ka4eCTBOM MH)KEHEPHOTO IPOEKTa Macrep-
KJ1acc

MeTtoapl ynpaBiaeHHMs KadeCTBOM HWHIYKEHEPHOIO NIPOEKTa. MeTosl
o0ecrieyeHns KadecTBa HWH)KEHEPHOTO IMpPOeKTa. MeTpuku KadecTBa
WHXXEHEPHOTro npoekrta. CraHaapTHBIH METOJ OLIEHKM 3HA4YeHUH
MoKa3aTesiel KayecTBa. Y IpaBJIeHUEe KaueCTBOM MHKEHEPHOTO MPOEKTa

Tema 1. O630p COBPCMCHHBIX TEXHOJIOTUH MCHCIPKMCHTA
HWHXXCHCPHBIX 3a1a4

TpamunmonHsle MeTOMUKH  ympaBieHus npoekrtamu. \Waterfall,
VYnpasienue kputudeckod 1enbio  npoekta (CCPM). Meron
kputuueckoro mytu (CPM). PMI/PMBOK wmeton. [I'mOkas
Metoaonorus ynpasienus IT-npoextamu. MeTOIUKH 110 yIIpaBJIEHUIO
U3MCHEHUsIMU:  MeTojioorust  MojenupoBanus coobituii  (ECM).
OkcTpemanbHOe  ynpamieHue tnpoekrtamu (XPM).  IIpomeccho-
opueHTHpOBaHHbIe MeToauku: Lean, Six Sigma, Lean Six Sigma.
ITpouieccHo-opuentupoBannas PM. I'ubpuansie noaxoasl. PRINCEZ2,




PRiSM, Benefits Realization (BRM). Beictpas pa3paboTka
npunoxenuii (RAD).

8 | Tema 8. I'mbOkas MmeTomosiorus ympasienus npoekramu: Agile, Scrum, | 3
Kanban, XP, APF

Agile Methodology (rubkast wmeronmonorus). [lpunnuner Agile
Methodology. Meroasr Agile Methodology. Scrum. Keiic BHeapeHwus
Scrum. Scrum kak kapkac paspabotku. KiroueBbie 35eMeHThI Scrum.
eXtreme Programming: KoJaupoBaHKe, TECTUPOBAHKE, TUIAHUPOBAHHE,
ciymanue. Crystal Methodology Anmcrepa Kok6epHa.

Hroro 24

5. COAEP)KAHUE TPAKTUYECKHUX PABOT

IIpakTuyeckasi pabora 1. BBejgeHue B NIpOeKTHbII MeHEIKMEHT
Heap padoThl: COCTaBUTH U IPOAHATIM3UPOBATH TPEOOBAHMSI K MH)KEHEPHOMY IIPOEKTY.
OcHoBBI TEOpHUU

[Ipobnembl, KOTOpBIE TPUXOAWUTCS pemaTh CHEIHaTiUcTaM B TIPOLECCe CO3AaHUs
IporpaMMHOro obecreueHus, oueHb ciaoxkHbl. [Ipupona 3Tux npobieM He Bcerja sicHa, 0COOEHHO
ecnu paspabarbiBacMasi MpOrpaMMHasi CHCTEMa WHHOBAalMOHHAs. B 4acTHOCTH, TPYyAHO YETKO
onucatb Te JAEHUCTBHs, KOTOpbIE JOJDKHA BBINOJHATH cuctema. OmnucaHue (yHKIMOHAIbHBIX
BO3MOXXHOCTEH M OTPaHWYCHUH, HAKIIAJIbIBAEMBbIX Ha CHCTEMY, Ha3bIBACTCA TPEOOBAHUSAMHU K ITOH
cucreMe, a caM Impouecc (OopMUPOBaHUS, aHaIM3a, JOKYMEHTUPOBAHUS M IPOBEPKU ITHX
(YHKIIMOHAJIbHBIX BO3MOYKHOCTEN U OrpaHUYEHUM — pa3paboTKoi TpeOoBaHUIA.

TpeGoBanust mojpas3ieistoTcs Ha I0JIb30BaTeNbCKUE U cucTeMHble. [losb30BaTenbckue
TpeOOBaHUS — 3TO ONMUCAHME HAa €CTECTBEHHOM S3bIKe (TUTIOC MOSICHSIONINE AUAarpaMMbl) (DYHKITHIA,
BBINOJIHAEMBIX CUCTEMOM, M OrpaHUYEHU, HakJIapIBaeMbIX Ha He€. CucteMHble TpeOOBaHUS — 3TO
ONMCAaHWE OCOOEHHOCTEH CHUCTEMBbl (apXUTEKTypa CHUCTEMBbI, TpeOOBaHUS K [apameTpam
000pyI0BaHUs | T.J.), HEOOXOAUMBIX JUIs 3((HEeKTUBHON peanu3anuu TpeOOBaHUN MOIb30BATENS.

Paspaborka TpedoBaHui

Pazpabotka TpeGoBaHUIT — 3TO IMpolecc, BKIIOYAIOUIMA MEPONpUATHs, HEOOX0AUMBIE IS
CO3IaHMSI U YTBEPXKACHUS JOKYMEHTA, COAEpAllero CHeru(uKalnio CUCTEMHBIX TPeOOBAHUM.
PaznunuatoT yeTbipe OCHOBHBIX ATaIla Mpoliecca pa3padoTKu TPeOOBaHMIA:

- aHaJIM3 TEXHUYECKOM OCYIIIECTBUMOCTH CO3/IaHUSI CUCTEMBI,

- (hopMupoBaHue U aHaIU3 TPpeOOBaHUH,

- crienuuLIpoBaHyue TpeOOBaHUM U CO3jaHNe COOTBETCTBYIOIIEH TOKYMEHTAlUH,

- aTTecTalys 3TUX TPeOOBaHUIMA.

Ha pucynke 1.1 mnokasaHbl B3aUMOCBSI3M MEXKAY OTUMHU JSTalaMd U pe3yJIbTaThl,
COIPOBOKIAIOIIME KaXK/bIN 3Tal Mpolecca pa3paboTKU CUCTEMHBIX TPeOOBaHUIA.

Ho mockonbky B nporiecce pa3pabOTKH CUCTEMBI B CHITy pa3HOOOpa3HbIX MPUYHH TpeOoBa-
HUSL MOTYT MEHSATBCS, YIpaBlieHHEe TpPeOOBAaHUAMM, T.€. MPOIECC YNPABICHUS H3MEHEHUSIMHU
CHUCTEMHBIX TPeOOBaHMIA, SIBISETCS HEOOXOIMMON COCTaBHOM YacThIO JESITEIBHOCTH MO HX pa3-
paboTke.

®opMUpPOBaHHME U aHAJIM3 TPeOOBAHUI
Crnemyromm  dTamoM Tpoliecca pa3paboTku  TpeOoBaHHM sBIseTcss (OPMUPOBAHUE
(ompesienieHne) U aHaJIU3 TPEOOBAHMIA.
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Pucynok 1.1 - IIpomecc pa3paboTku TpeOOBaHUM

O6o06mmenHass Mozaens Impoiecca (GOpMUPOBaHMS M aHalu3a TpeOOBaHUN MOKa3aHa Ha
pucynke 1.2. Kaxmast opranuzaius UCIONb3yeT COOCTBEHHBIM BapHaHT TOM MOJIETH, 3aBUCSIIUI
OT “MeCTHBIX (aKTOpPOB”: OMbITa PabOTHl KOJJIEKTUBA DPa3pabOTYMKOB, THUIA pa3padaThiBaeMOit
CHCTEMBI, HCTIOJIb3YEMBIX CTAaHJAPTOB U T.I.
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Pucynoxk 1.2 - [Ipouecc popmupoBanus u aHanu3a TpeOOBaHUN

[Ipouecc popmupoBanus U aHau3a TpeOOBAHUI MPOXOAUT YEPE3 PsI/l ITAIOB.

1. AHanu3 npeaMeTHON 00JacTh. AHATUTUKK JOJDKHBI M3YUUTh NMPEAMETHYIO 00JIacTh, I/ie
OyZeT 9KCIUTyaTHPOBAThCS CHCTEMA.

2. Coop TpeboBaHui. DTO TMpolLecC B3aUMOJAEHCTBHS C JIMIAMH, (OPMHUPYIOLIUMH
TpeboBaHus. Bo BpeMs 3TOro npouecca npoaoKaeTcs aHalaIu3 IpeaAMETHONH 001acTH.

3. Knaccudpukamus tpeboBanuil. Ha »TOoM »sTanme OecdopmeHHbli Habop TpeGoBaHuUi
npeoOpa3yeTcst B JOTHYECKHU CBSI3aHHBIE TPYIITEI TPEOOBAHUH.

4. Pazpemienne npotuBopeunii. bes comHenus1, Tpe6G0BaHNS MHOTOYHUCICHHBIX JIUI], 3aHATHIX
B npouiecce (hopMupoBaHus TpeOoBaHMi, Oy 1yT MpoTUBOpeunBbIMU. Ha 3TOM 3Tane onpeaensiorcs
U pa3pelarTcs NPOTUBOPEUHs Pa3InYHOro poJa.



5. Haznauenne npuoputetoB. B mo6om Habope TpeboBaHuil 0JHH U3 HUX OyAyT OoJiee Bax-
Hbl, 4yeMm jnpyrue. Ha 5TomM »3Tame cOBMECTHO ¢ JuIaMH, (QOPMUPYIOIIMMH TpeOOBaHUS,
oTpeneNnioTcs Hanboliee BaKHbIE TPEOOBaHMUS.

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 ¢ aHaimu3a MpPEAMETHOW 00JacTH M 3aKaHUYMBACTCS
poBepKoi TpeboBanuii. [loHMManne TpeboBaHUH MPEeIMETHON 00J1aCTH YBEIMYUBACTCS B KaXIOM
IUKJIE TIporiecca OpMHUPOBAHUS TPEOOBAHUIA.

PaccMoTpuM Tpu OCHOBHBIX MOAX0/a K (hOPMHUPOBAHHIO TPEOOBAHUIA: METOJI, OCHOBAHHBIN
Ha MHO’KECTBE OTIOPHBIX TOYEK 3PEHUS, CLIEHAPUH U ATHOTpaPUUECKHI METOS.

OnopHble TOYKH 3peHUust

[Tomxox ¢ UCTIONB30BaHUEM PA3IMYHBIX OMOPHBIX TOYEK 3pEHUS K pa3paboTke TpeOoBaHMI
MPU3HACT pa3InyHble (OTIOPHBIE) TOUKU 3PEHUS Ha MPOOJIEMY U UCIOJIB3YET UX B KAUECTBE OCHOBBI
MOCTPOCHHS M OpraHu3allMy Kak mporecca (GpopMupoBaHus TpeOOBaHHMA, TaK M HETIOCPEACTBEHHO
camux TpeOoBaHUI.

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

1. Kak uicrouynnk nHGOpMAIMKA O CUCTEMHBIX JaHHBIX. B 3TOM cilyuae Ha OCHOBE OMOPHBIX
TOYEK 3pEHHUsl CTPOMUTCS MOJETbh CO3JaHUS M HCIIOJNIb30BaHMS JaHHBIX B cucteme. B mporiecce
dbopMupoBaHus TPeOOBAHU OTOMPAIOTCS BCE TAKKME TOYKHU 3PCHHMS ( 1 HA X OCHOBE OIPEIEIISIFOTCS
JaHHBIE), KOTOpbIe OyIyT CO3JaHbI MU HCIOJB30BAHBI 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
pa3pabaThIBaThCst MO ""CYIIHOCTH-CBSI3b", MOIENTM KOHEYHOTO aBTOMaTa H T.1.

3. Kak momyuyartenu CHCTEMHBIX CEpPBHCOB. B 3TOM cilydae TOYKM 3pEHHS SBISIOTCS
BHEIIHUMH (OTHOCUTEIBHO CHUCTEMbI) NOJIY4aTeIsIMU CHCTEMHBIX CEpPBHUCOB. TOYKU 3peHHus
MIOMOTal0T ONpPEAEIUTh JaHHbIe, HEOOXOJUMbIE ISl BBIMOJIHEHHUS] 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 — omnpenenenue TtpeboBaHuii Ha
OCHOBE TOYEK 3peHMs) s (GOpMHpOBaHUS U aHanu3a TpeOoBaHMid. OCHOBHBIE H3Talbl
metona VORD nokasansr Ha pucynke 1.3.

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

2. CTpyKTypHpOBaHUE TOYEK 3PEHUS] — CO3[laHHe HepapXUM CTPYHIHMPOBAHHBIX TOUYEK 3pe-
Hus. OOlIecucTeMHbIE CEPBHUCHI MPEJOCTABISAIOTCS O0Jee BBICOKMM YpPOBHSM HEpapXuu U
HaCJIEAYIOTCS TOYKaMH 3PEHUS HU3IIETO YPOBHSL.

3. JlokyMeHTHpOBaHNE OTIOPHBIX TOYEK 3PEHUs, KOTOPOE 3aKIIFOYACTCS B TOYHOM OITHCAHUH
UICHTU(PHUIUPOBAHHBIX TOYEK 3PEHUS U CEPBHCOB.

4. OToOpakeHHe CHCTEMBI TOYEK 3PEHHs, KOTOpas MOKA3bIBAET 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
TpeOOBaHMUI JUIsl CUCTEMBI CUCTEMBI TIOJIICP)KKH 3aKa3a M ydeTa TOBapOB B OakaseiiHOW JiaBke. B
OakaNeiHON JIaBKe ISl KaXJAO0ro TOBapa (DUKCUPYETCS MECTO XpaHEHHS (ONpeleeHHAs IOJKa),
KOJIMYECTBO TOBapa M ero mocraBuiukK. CucremMa NOIJCPKKU 3aKa3a W ydeTa TOBApOB JIOJKHA
obecrieunBarth J100aBiIeHnE HHPOPMALIMK O HOBOM TOBape, M3MEHEHHE WK ylaleHne HHPOpMaLuu
00 wWMerolmEeMcsi TOBape, XpaHEeHHe (I0OaBieHHE, W3MEHCHHE M yaajieHue) WHGOpMaIuu o
MOCTAaBIIMKAX, BKIIOYAOMmEH B ceOs Ha3BaHue (upmbl, ee aapec u Tenedon. [Ipum momomm
CUCTEMBbl COCTAaBJISIIOTCS 3aKa3bl MoOcTaBIIMKaM. Kaxaplii 3aka3 MOXET CoOJep>KaTh HECKOJIbKO
NO3ULMHI, B KaXJOW MO3ULMU YKa3bIBAIOTCSI HAMMEHOBAaHUE TOBapa U €ro KOJMYECTBO 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 MOMOIHUTH;

- CIIUCOK TOBAPOB, IOCTABJIIEMbIX 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 ABIseTcs Hanbosiee TpyAHOU 3amaueid. OQUH U3 MOAXOI0B K
UACHTU(PUKAIIMY TOYEK 3pEHUS] — METO]I "MO3roBOM aTaku', KOrJa ONnpeAestoTcs MOTeHIMAbHbIE
CUCTEMHBIE CEPBUCHI W OpPraHM3alMH, B3aUMOACHCTBYIONIME ¢ cucTeMol. Opranusyercs BCTpeua
JIML, YYacTBYIOLIUX B (OPMUPOBAHUM TPEOOBAHMI, KOTOPbIE MPEJIaraloT CBOM TOUKH 3pEHUsI. DTH
TOUKHM 3pPEHUsl MPEICTABIAIOTCS B BUJE JIUArPAMMBbI, COCTOSIIEH M3 psga KPYroBbIX 0OJacTei,
O0TOOpaXKaroIIMX BO3MOXKHBbIE TOUKH 3peHust (puc. 4). Bo Bpems "mo3roBoi ataku" HEOOXOAUMO
UACHTU(PUIUPOBATh TMOTCHIIMATIBHBIC OMOPHBIE TOYKU 3PEHHS, CHUCTEMHBIE CEPBHUCHI, BXOJHBIC
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 oOsacteil) u
CepBHCOB (TIOKa3aHbI B BUJIE 3aTeHEHHBIX o0acTeit). CepBHCHI JOKHBI COOTBETCTBOBATH OMIOPHBIM
ToukaMm 3peHus. Ho Moryt ObITh CepBHCHI, KOTOpPbIE HE IOCTABJIEHBI UM B COOTBETCTBHE. ODTO
O3HayaeT, YTO Ha Ha4yaJIbHOM 3Tare "MO3roBoil aTaku'" HEKOTOpbIe ONIOPHbIE TOUKU 3pEHUS HEe ObLTH
UJIEHTU(DUIIMPOBAHBI.
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Pucynok 1.4 - JlnarpamMma uieHTU(GUKALIUN TOUYEK 3pEHUS



B tabnuue 1.1 moka3zaHo pacnpesiereHne CepBUCOB Il HEKOTOPBIX WACHTU(DUIIMPOBAHHBIX
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 NOKYINaTeJl | MOCTOSIHH | TOBap NMOCTABINM | MpoAaBel | aAMMHHUCT
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 Hoctyn [Iepeomnpen
yeka € LICHbI Karajory eJIeHUE
L[EHBI
3aka3 [lepeonpen IIposepka | OdopmieH
TOBapa €JICHNE HaJIN4us ue 3aKasza
LIEHBI TOBapa
3aHeceHue «Iloxynaem Odopmiien | Ileuyats
MOKYTIaTeN BIi» WK ue 3aKasza 3aKasza
s 1 CyMMBI «HEIOKyTa IOKYTIaTeNl
IIOKYIIKU B €MBII» 10
0azy TOBap
JTAHHBIX

WNudopmanus, n3pieueHHas U3 TOYEK 3pEHHUs, UCTIONb3YyeTcs JUIsd 3amoiaHeHus GopM mad-
JIOHOB TOYEK 3pPEHHS] U OpraHU3alMM TOYEK 3PEHHUS B MEPAPXUIO HACJIEIOBAaHUSA. DTO MO3BOJISET
YBHJIETh OOIIME TOYKU 3pEHHs] M MOBTOPHO HCIOJIb30BaTh WH(GOpPMALMIO B HEpapXHM 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
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KOHCY/ADbTAHT SAMUHUCTPATO

KAMEHTDI

~.

MocToaHHbIN

TOBap
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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 XOYeT UMETh 3aka3uuk. [IpoBepka TpeOGoBaHUI BaKHA, TaK KaK OIIMOKH B



cneurukanuu TpeOOBaHUI MOTYT MPUBECTH K IMEPEICIIKE CUCTEMBbI U OOJBIINUM 3aTparam, eciu
OynyT oOHapy»XeHbl BO BpeMs IIporecca pa3padOTKH CHUCTEMBI WM TIOCIE BBEICHUS €€ B
sKcIuTyaTanuo. CTOMMOCTh BHECEHHS B CUCTEMY H3MEHEHMM, HEOOXOAMMBIX ISl yCTpaHEHUs
OomMOOK B TpeOOBaHUAX, HAMHOIO BBIIIE, YE€M KCIPABICHHE OLIMOOK MPOEKTUPOBAHUS WIU
KoaupoBaHus. IlpuumHa B TOM, YTO H3MEHEHHE TpPeOOBaHHMI OOBIYHO BIEUeT 3a COOOH
3HAYUTENIbHbIE U3MEHEHHsI B CHCTEME, M0CJIe BHECEHUSI KOTOPhIX OHA JOJDKHA MPONTH MOBTOPHOE
TECTUPOBAHUE.

Bo Bpems mporecca arTecTaly JOJIKHBI OBITH BBIIOJHEHBI PA3IMYHBIE THUIIBI IPOBEPOK
TpeOOBaHUI.

1. IlpoBepka mpaBuibHOCTH TpeOoBaHuil. [lonbp3oBarens MOXKET cuuTaTh, YTO CHUCTEMA
HeoOXoauMa Uil BBINOJIHEHUS HEKOTOPBIX ONpeaeieHHbIX (yHkimid. OJHAaKo JanbHeHIme
pa3MBIIUICHUS] M aHAIU3 MOTYT NPUBECTH K HEOOXOAMMOCTH BBEACHHS JIOMOJHUTEIbHBIX WM
HOBBIX (yHKIMH. CHcTeMbl TpenHa3HAYEHBl JUISI PAa3HBIX I[OJB30BATENEed C Ppa3IMYHBIMU
MOTPEOHOCTSIMU, M TOITOMY HaOop TpeOoBaHM OyneT NPEACTaBISTh COO0OW HEKOTOPHIH
KOMITIPOMHUCC MEX1Y TpeOOBaHUAMU TOJIb30BATENCH CHCTEMBI.

2. [IpoBepka Ha HEPOTUBOPEUUBOCTH. Crienudukaius TpeOOBaHUI HE JOHKHA CONIEPKATh
IIPOTUBOPEUYMIl. DTO 03HAUAET, YTO B TPEOOBAHMSIX HE JAOJKHO OBITH MPOTUBOPEUAIMX JIPYT APYTY
OTpaHUYCHUHN WM PA3IUYHBIX OMUCAHUI OJHON U TOM K€ CUCTEMHON (DYHKIIUU.

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

4. IlpoBepka Ha BBIIOJHUMOCTb. Ha OCHOBE 3HaHUS CYHIECTBYIOIIMX TEXHOJIOTUH
TpeOOBaHUS TOJKHBI OBITH MMPOBEPEHBI HA BOBMOXKHOCTh UX PEAIbHOTO BHIIOJHEHUS. 3/1eCh TaKKe
MPOBEPSIOTCS BO3SMOKHOCTH (DMHAHCUPOBAHUS U TpapuK pa3pabOTKH CUCTEMBI.

CymecTByeT psii METOJOB aTTecTallii TpeOOBaHHM, KOTOpbIE MOXKHO HCIOJIB30BaTh
COBMECTHO WJIN KaXKIblil B OTJI€IIbHOCTH.

1. O630p TpeboBanuii. TpeboBaHUS CHCTEMHO aHATU3UPYIOTCS PELIEH3EHTaMHU.

2. llporotunupoBanue. Ha 3ToM 3Tame mMpOTOTHUI CHCTEMBI JIEMOHCTPUPYETCS KOHEYHBIM
MOJIb30BaTeNsIM U 3aka3zunky. OHM MOTYT 3KCHEPUMEHTHUPOBATH C STUM IMPOTOTHUIIOM, YTOOBI
yOeIUTHCsI, UTO OH OTBEYAET MX MOTPEOHOCTSIM.

3. 'enepanus TecToBBIX ClieHapueB. B uyueane TpeOoBaHMs JOMHKHBI OBITH TAKUMHU, YTOOBI
UX pean3alMio MOXHO ObUIO mpoTecTHpoBaTh. Ecnm TecTsl i TpeOoBaHMIl pa3pabaTbiBaioTCs
KaKk 4YacTh TIIpollecca aTrTecTali, TO YacTO ATO TIO3BOJISET OOHAPYXHUTh NpPOOJIEMBI B
cnenudukanuu. Ecnu Takue TECThl CIOXXKHO WM HEBO3MOXHO pa3padoTaTh, TO OOBIYHO 3TO
03HayaeT, 4To TPeOOBAHUS TPYJHO BBITOJHUTH U TOATOMY HEOOXOIUMO UX NEPECMOTPETH.

4. ABTOMaTH3MPOBAHHBIN aHAIU3 HENTPOTUBOpPEeunBOCTU. Eciiu TpeboBaHus NpeicTaBiICHbI B
BUJE CTPYKTYPHBIX WIM  (OPMATbHBIX CHCTEMHBIX MOJENeH, MOXHO HCIOJIb30BaTh
uHcTpymeHTanbHble CASE-cpencTBa  uiss  NMpOBEpKHM  HEMPOTUBOPEYMBOCTH — Moxenei. s
aBTOMATH3UPOBAHHON NPOBEPKHM HENPOTHBOPEYMBOCTH HEOOXOIUMO MOCTPOUTH 0a3y JaHHBIX
TpeOOBaHUI U 3aTeM MPOBEPUTH BCE TPEOOBAHMS B ATOW 0Oa3e MaHHBIX. AHAIM3aTOp TpeOOBaHUI
TOTOBUT OTYET 000 BceX 0OHAPY)KEHHBIX TPOTUBOPEUUSIX.

[Tonb30BaTeNbCKUE U CUCTEMHBIE TPEOOBAHUS

Ha ocHOBaHWUM TOJY4YE€HHBIX MOJETEH CTPOSTCS IOJIb30BaTeNbCKUE TPeOOBaHMS, T.€. KaK
OBLIIO CKa3aHO B Hayalle OMMCAHUE Ha €CTECTBEHHOM S3bIKe (DYHKIIMH, BBITOJIHAEMBIX CUCTEMOMN, U
OTpaHWYEHUH, HaKJIaJbIBAEMbIX Ha HEE.

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

Jlanee cocTaBiAIOTCs CUCTeMHbIE TpeboBaHus. OHM BKIIIOYAIOT B ce0s:

1. TpeboBaHus Kk apxXuTeKType cucTeMbl. Hampumep, 4ucio U pa3MelleHne XpaHWIUIl U
CEpPBEPOB MPUIIOKEHHU.



2. TpeboBanus k mapamerpam obopynoBanus. Hampumep, 4acTota NpoLEeccOpoB CepBEPOB
U KJIIMEHTOB, 00BbEM XpaHWIHIL, pa3Mep ONEPaTUBHOM M BUJEO MAMATH, IPOIYCKHAsl CIIOCOOHOCTb
KaHaja U T.J.

3. TpeboBanuss k mapamerpaM cuctembl. Hampumep, BpeMs OTKJIMKAa Ha JAEHCTBHUE
MI0JIb30BATENsI, MAKCUMAJIBHBIN pa3Mep nepenaBaeMoro (aiina, MakcUMaibHas CKOPOCTh Mepeaadn
JAHHBIX, MAKCUMAJIbHOE YKMCIIO OJJHOBPEMEHHO padOTaOUIMX MOJIb30BaTeNIeH U T. ..

4. TpeboBaHMs K IPOrpaMMHOMY UHTEpQeiicy.

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

- MacIITabupyeMOCTh — BO3MOXHOCTb PACIPOCTPAHEHUSI CUCTEMbI Ha OOJIBIIIOE KOJIUYECTBO
MaIlliH, He IPUBOAIIASA K ToTepe paboToCnocoOHOCTH U APHEKTUBHOCTH, IPH ATOM CIIOCOOHOCTH
CHUCTEMBbl HapallMBaTh CBOK  MOIIHOCTb  JIOJDKHA  OINpPENENATHCS  TOJNBKO — MOIIHOCTBIO
COOTBETCTBYIOIIETO AIMAapaTHOrO 00ECTICYCHHUSI.

- pacIpeesIeHHOCTh - CUCTeMa JI0JKHA IOJIEP/KUBATh paclpeieIEHHOEe XpaHEHNE IaHHbIX.

- MOAYJIBHOCTh - CHUCTEMA JIOJKHA COCTOSITh M3 OTAEJBHBIX MOAYJEH, MHTErPUPOBAHHBIX
MEXy COOOH.

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

6. TpeOoBanms 1O B3aWMOJCWCTBHIO M WHTETpPAIlMU C IPYTMMU cUcTeMamu. Hampumep,
UCMONb30BaHUe oOmeld 0a3bl JAaHHBIX, BO3MOXHOCTb IIOJYYEHHs JaHHBIX U3 0a3 JaHHbBIX
OIIpEeACIIEHHBIX CUCTEM U T.[I.

ITocTaHoBKA 3a1a4u K MpaKTH4YecKkoil padore 1

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.

2. IlocTpouTh ONOpHBIE TOYKU 3peHUst Ha ocHOBaHMM MeTona VORD it dopmupoBanus u
aHaiM3a TpeOoBaHuM. Pe3ynpraToM  JOMKHBI  SBUTbCA JB€ JMarpaMMbl:  JydarpaMma
UJACHTU(PUKAILIMY TOYEK 3PEHUS U JUarpaMMma HepapXuu TOUYEK 3peHHsl.

3. CoctaBuTh WH(MOPMAIMOHHYIO MOJCIb OyAyIIed CHCTeMbI, BKIIOYAIONIYI0O B ce0s
ONKCaHHE OCHOBHBIX OOBEKTOB CHUCTEMBI M B3aUMOJEHCTBHA Mexay HMMU. Ha ocHoBanun
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 YyKa3aHHOW mpeaMeTHOW oO0JacTbio M KilaccoMm pa3padaThiBaeMOM

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

Tabnuma 1.2 — nnuBuayanpHbIe 3aJaHUS

Ne | [IpenmerHas o0nacThb Kinacc IC

1 Ckiag MRP

2 [Tpon3BOACTBEHHOE IPENIPUITHE 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 HHPPACTPYKTYpa NPEAIPHUSITHSI DKCIepTHasi CUCTEMA




Conep:xanue oT4yeTa

Ilo BeIMONHEHHON paboTe cocTaBisieTcsd oTYeT. OTYET BBINOJIHAETCSA B AJIEKTPOHHOM BUJE.
[To BBIMOIIHEHHOMY OTYETY MPOBOAMTCS 3aAIINTA MPAKTHUECKON PabOTHI.

Otuer mO mpakTHYecKOW 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 IO 3aKJIIOYaeTCs B IPEIbSIBICHUM IIPENOJABATENI0 IOJYYEHHBIX
PE3YyJIbTAaTOB B BHUIC (1)a17ma U JCMOHCTpAlUH IMOJYYCHHBIX HABBIKOB IIPU OTBCTAX Ha BOIIPOCHI
npernoaBaress.

KOHTpOJIbeIe BOIIPOCHI

. UTo Takoe >XKM3HEHHBIN ITUKJI HHKEHEPHOTO IPOeKTa?

. [laiiTe onpenenenyre MOJAEIH )KU3HEHHOT O IMKJIA 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 MHKEHEPHOMY IIPOCKTY.

. [lepeuncnure sKCcIuTyaTallMOHHBIE TPEOOBAHUS K HHKEHEPHOMY IPOCKTY.

. [lepeuncnure npaBuiia pa3pabOTKH TEXHUUECKOIO 3aJaHUsl.

. HazoBuTE OCHOBHBIE pa3ebl TEXHHUECKOTO 3aJaHMsl.

10. HazoBure 3Tansl BEIpaOOTKH TPEOOBAHUHN K MHKCHEPHOMY IPOCKTY.

O©oOo~NOoO oIk WN -

IIpakTnueckas padora 2. MeToabl U CpeICTBA MPOEKTHOI0 MeHEKMEHTA

Heab padoThl: M3ydeHHE METOJIOB U CPEACTB MPOEKTHOIO MEHEIKMEHTa HH)KEHEPHBIX
pEeLIeHNI; TPUMEHEHUE METO/I0B U CPEJCTB MTPOEKTHOTO MEHEKMEHTA.

[TpakTyeckas paboTa HampaBiIeHa HA 03HAKOMIICHHE C TIPOIIECCOM ONMCAHUS MHKEHEPHOTO
IPOEKTa U MOJYYEHHE HABBIKOB IO HCIOJIB30BAHUIO OCHOBHBIX METO/AOB aHaJIM3a WH)KEHEPHOIO
pemeHus.

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS IPAKTUYECKOI paboThI:

- HAINYHUC OINMMCAHUA NHXKXCHCPHOI'O HpOGKTa;

- IPOBE/ICHUE aHAIM3a OCYIIECTBUMOCTH BHIMIOJTHEHUS MPOEKTA;

- HUIMYME 3aKIIOYEHHST O BO3MOXKHOCTH  pealM3alliil  IPOEKTa,  COJEpIKAIIEro
PEKOMEH/IAlM  OTHOCUTENBHO pa3pabOTKU CHCTEMBbl, 0a30Bble MpPEIOKEHUs MO0 00BEMY
TpeOyemoro Orojpkera, 4YHCIy pa3pabOTUYMKOB, BPEMEHH U TpedyeMoMy MpOrpaMMHOMY
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 MPEBOCXOJWIIH MEepBOHAYaIbHbIE OIIEHKHU, CO3/JaHHBbIE TPOrPaMMHBIE
CHUCTEMBI 4aCTO UMEJIN HU3KHE IT0KA3aTEIN POU3BOAUTENBHOCTH. [IpnUyrHbI NpOBaIOB KOPEHUIUCH
B TeX MOJX0JaX, KOTOpblE€ HCIOIb30BAINCH B YyIpaBieHUU IpoekTtamu. [IpumeHsiemas MeToauka
ObUla OCHOBAaHA Ha OMBITE YMPABICHHUS TEXHUYECKUMMHU MPOEKTaMU M OKa3anach Hed((HEeKTUBHOU
pu pa3zpaboTKe IPOrpaMMHOr0 0OecTeyeHHsl.



BaxHO moHMMaTh pazHUIy Mex1y mpodeccuoHanbHOl pazpadotkoit [10 u moOuTenscKum
nporpaMMmupoBanueM. Heo6XoauMocTh yrpaBiieHUs] IPOrpaMMHBIMU IIPOEKTAMHU BBITEKAET U3 TOIO
daxkra, uro mporecc co3nanus npodeccuonampHoro [10 Beerna sBiseTcs CyOBEKTOM OOKETHOMN
IOJUTUKM OpraHu3alyy, TIAe OHO pa3pabaThlBaeTCs, M HMEET BPEMEHHbIE OrpPaHUYEHUS.
Pabora pykoBoauTENS POTPAMMHOTO MPOEKTA IO OOJIBIIOMY CYETY 3aKJII0YaeTcs B TOM, UTOOBI
rapaHTUPOBATh BBINOJIHEHUE ITHX OIO/DKETHBIX M BPEMEHHBIX OIpaHMYEHHMH C ydeToM Ou3Hec-
1esel opraHu3aluy OTHOCUTENBHO pa3padaTseiBaeMoro 110.

PykoBoauTenu mpoeKTOB NPU3BaHbI CIUIAHUPOBATH BCE ITAIbI Pa3paOOTKU MPOrpPaMMHOIO
npoaykta. OHM TakXke JODKHBI KOHTPOJMPOBATH XOJ BBINOJHEHHS pabOT M COOJIOJCHHS BCEX
TpeOyeMbIX cTaHAapToB. I10CTOSHHBIM KOHTPOJb 3a XOZOM BBIIIOJHEHHUsI pabOT HEOOXOAUM JUIs
TOr0, YTOOBI TPOLIECC Pa3pabOTKM HE BBIXOAWI 332 BPEMEHHBIE U OIO/PKETHBIE OTPaHUYCHUS.
Xopollee yrnpaBjIeHUE HE TapaHTUPYET YCIEIIHOTO 3aBEpIIEHUs IIPOEKTa, HO MJI0X0€ YIpPaBJICHUE
00s3aTeNIbHO TNPHUBEAET K €ro IpoBally. JTO MOXET BBIPA3UThCS B 33JCPKKE CPOKOB CHAYU
roroBoro [1O, B mpeBbIIEHUN CMETHON CTOMMOCTH NPOEKTa U B HecoOTBeTcTBUM rorosoro [10
cnenudukanuy TpeOOBaHUM.

IIponiecc paspabotku 11O cymiecTBEHHO OTJIMYAaeTcs OT MPOLECCOB Ppean3aluu
TEXHUUYECKUX MPOEKTOB, YTO NOPOKIAET ONPEIEICHHBIE CI0KHOCTH B YIIPABJIEHUU IPOrPaMMHBIMU
HIPOEKTAMHU:

1. IlporpammHBIA NPOAYKT HemarepuaneH. [IporpammHoe oOecrnieueHrne HeMaTepuasIbHO,
€ro Hejb3s YBUJETh WIM MOTPOraTth. PyKoBOOUTENb MPOTrPaMMHOIO IMPOEKTa HE BUAUT MPOLECC
"pocta" paszpabareiBaemoro I1O. OH MokeT moJjaraTbCsi TOJBKO Ha JIOKYMEHTAllUI0, KOTOpas
bukcupyer npouecc pazpabOoTKH MIPOrpaMMHOTIO ITPOJYKTa.

2. He cymecTtByeT craHmapTHBIX mporieccoB paspabotku I10. Ha ceromnsimmnuii 1eHb He
CYLIECTBYEeT 4YETKOH 3aBHCHUMOCTH MexAy mnpoueccoM coznanuss IO u Tumom co3znaBaemMoro
IPOrPaMMHOT0O MpOAYKTa. Jlpyrue TexHHYecKHe IUCHUIUIMHBI HWMEIOT JUINTEIbHYIO HCTOPHIO,
npolecchl pa3pabOTKU TEXHUYECKUX U3AEIMI MHOTOKpaTHO onpoOOoBaHbl U npoBepeHsl. [Iporeccsl
co3aHusl OOJIBIIMHCTBA TEXHHYECKUX CHUCTEM XOpOIIO H3y4eHBl. V3ydeHHem e IpOILEecCcoB
coznanus [10 cnenmanucTsl 3aHUMAOTCS TOJIBKO MocieHee BpeMs. [1oaToMy noka Henb3s TOYHO
nmpejacKazarb, Ha KakoM JTame mporecca paszpadorku [1O MOryT BO3HHKHYTH NPOOJIEMBI,
YTPOXKAIOLIUE BCEMY IIPOIrPAMMHOMY IIPOEKTY.

3. bonmpmme mporpaMMHBIE MPOEKTHI - 3TO YacTo "OAHOpPa3oBbIe" TMPOEKTHI. bosbiime
IIPOrPaMMHBIE NIPOEKTHI, KAaK MPaBUIIO, 3HAYUTEIBHO OTJIMYAIOTCSA OT MPOEKTOB, PEAJTU30BAHHBIX
panee. [loaTomy, 4TOOBI YMEHBIIUTH HEONPEAEIECHHOCTh B IUIAHUPOBAHUU MPOEKTA, PYKOBOIUTEIH
IPOEKTOB JIOJDKHBI 00J7a/aTh OY€Hb OOJBIIMM MPAKTHUYECKHMM ONbITOM. Ho mocTosHHBIE
TE€XHOJOTMYECKHE M3MEHEHUSI B KOMIBIOTEPHON TEXHUKE U KOMMYHHKAIMOHHOM OOOpYIOBaHUU
00€CIIEHUBAIOT MNPEAbIAYIIUNA ONbIT. 3HAaHWS W HaBBIKM, HAKOIUICHHBIE OIBITOM, MOTYT HeE
BOCTpeOOBATHCSA B HOBOM IIPOEKTE.

IlepeuncneHHble OTIIMYUSA MOTYT IPHUBECTH K TOMY, YTO pealM3alus MPOEKTa BBIMIECT W3
BPEMEHHOI0 TIpaduKa WM TPEBBICUT OIOKETHbIE acCUTHOBaHUA. I[IporpamMMmHble CHCTEMBI
3a4acTyl0 OKa3bIBalOTCS HOBMHKAMU KakK B "HJEOJOTMYECKOM', TaK MU B TEXHMUYECKOM IUIAHE.
[ToaTomy, mpenBuas BO3MOXHBIE NPOOJIEMbl B peau3allid MPOrpaMMHOIO IMPOEKTa, CIENyeT
BCErJia MOMHHUTb, YTO MHOTUM M3 HUX CBOWCTBEHHO BBIXOJUTH 32 PAMKH BPEMEHHBIX U OIOJKETHBIX
OTpAaHUYECHUU.

IIpouecc ynpasienus pa3padoTKoil HHAKEHEPHOT0 MPOEKTA

HeBo3MOXXHO omwmcaTh W CTaHAAPTH3MPOBATH BCE PaOOTHI, BHITIOJIHSIEMBIE B IMPOEKTE IO
coznanuto I10. DTu paboThl BeCbMa CYIIECTBEHHO 3aBUCST OT OpPraHU3AIUM, I/I€ BBIIOIHIETCS
pazpabotka [1O, u oT THIIa co3maBaeMOTo MPOrpaMMHOTO MpoaykTa. Ho Beerna MO>KHO BBIICIHTH
CJIeAYIOIINE:

- Hanmucanue npegoxenunit mo cozaanmio [10.

- [InanupoBanue u coctaBieHue rpadpuka padbot no cozganuio [10.

- O1ieHuBaHUE CTOMMOCTH TIPOEKTA.

- [lon6op nepconana.



- KoHTposb 32 X0/10M BBINOIHEHUS padoT.

- Hanmucanue oT4€TOB M MIPEACTABICHUH.

IlepBas cTaaus nmporpaMMHOIO IPOEKTa MOXKET COCTOSITh U3 HAIMCAHUS NPEIOKEHUH 1O
peanm3anuy dTOro mnpoekra. lIpenokeHus NOJDKHBI COIAEpKaThb ONMCAHUE LENEH NPOEKTOB U
croco6oB ux moctkeHus. OHM TakkKe OOBIYHO BKIIOYAIOT B ce0sl OLIGHKH (DMHAHCOBBIX M Bpe-
MEHHBIX 3aTpaT Ha BBIIOJHEHHE IpoekTa. Ilpm HeoOXoauMocTH 37eCb MOTYT HPHUBOAMTHCS
000CHOBaHHUS Il IEpeauyd IMPOEKTa Ha BBINOJIHEHHWE CTOPOHHEW OpraHu3allMd WM KOMaHAE
pa3pabOTUHKOB.

Hanucanue npeanoxeHnii — o4eHb OTBETCTBEHHAs paboTa, TaK Kak JJIsi MHOTHX OpraHu3a-
LI1I1 BOIIPOC O TOM, OyJET JIM IPOEKT BBINOJIHATHCS CaMOM OopraHu3alnuen Win pa3padarbiBaThes 10
KOHTPAKTy CTOpPOHHEW KOMITaHUEH, SBISEeTCS KpuTHUecKMM. He cymecTByeT Kakux-iau0o
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 IIPUBECTH K BBIIIOJHEHUIO MpoeKkTa. Peanuzanus
3TOro IUIAHAa NPUBENET K JOCTH)KEHHUIO Lened npoekra. OnpeneseHue CTOMMOCTH IIPOEKTa
HaIpsIMyl0 CBSI3aHO C €ro IUIAHMPOBAHMEM, IIOCKOJBKY 3/1€Ch OLIEHMBAIOTCS PECYPCHI, Tpe-
Oyroluecs s BBIIOJIHEHUS IIJ1aHa.

KoHTponbs 3a X0A0M BBINOJHEHHS pabOT (MOHUTOPUHI IPOEKTa) — 3TO HENpPEPbIBHBIN
IIPOLIECC, TPOJOKAIOIINICSA B TEUEHUE BCEIO CPOKA peain3aluy PoeKTa. PyKOBOAUTEND 10JIKEH
IOCTOSIHHO OTCJIEKHMBATh XOJ pealn3alud IMpPOeKTa U CpPaBHUBATh (PAKTUYECKHE M IUIAHOBBIE
MIOKa3aTes Iy BBIOJHEHUsI pabOT ¢ UX CTOMMOCTBIO. XOTsI MHOTHE OPTaHW3aluU UMEIOT MEXaHU3MBI
(bopMaTbHOIO MOHUTOPHUHIA paboT, ONBITHBIM PYKOBOJUTEIb MOXKET COCTABUThH SICHYIO KAPTHHY O
CTa/IuY Pa3BUTUU MPOEKTA IPOCTO MMyTEM HEPOPMAIBHOIO OOLIEHUSI ¢ pa3pabOTUNKAMH.

HedopmanbHblii MOHUTOPUHI 4acTO IIOMOTraeT OOHApYXHUTh MOTEHIHAJIbHBIE MPOOJIEMBI,
KOTOpBIE B IBHOM BHJIE MOT'YT OOHapyKUThCS mo3aHee. Hanpumep, exxeqHeBHOE 00CYKIEHHE X012
BBINOJIHEHUSI PabOT MOXKET BBIABUTH OTJENbHbIE HEIOPAaOOTKHM B CO3/1aBa€MOM IPOrPaMMHOM
npoaykTe. BMecTo okuIaHus OTYETOB, B KOTOPBIX OyneT oTpakeH (akt "mpoOykcoBku" rpaduka
paboT, MOXKHO OOCYIUTh CO CIEUUAINCTAMU HAaMEYaroluecs MPOrpaMMUCTCKUE MPOOJIeMBbl U HE
JOITYCTUTh CpbIBa rpaduka pador.

B Teuenune peanuzanuu mpoekTa 0OBIYHO MPOUCXOAUT HECKOJIBKO (OPMATIbHBIX KOHTPOJIb-
HBIX ITPOBEPOK XOJIa BBIMOIHEHUS paboT 1o cozaanuto [10. Takue npoBepKH AOIKHBI 1aTh 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 A3TOr0 BPEMEHHU LIeJIM U HaMEpPEHUs OpraHu3allii, 3aKa3aBIleld MpOTrpaMMHBINA 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 HEOOXOAMMO KapJIMHAJIBHO MEHATh. B Takol cuTyalMu pyKOBOACTBO OpraHU3allUu-
pa3zpaboTuMka MOXKET HPUHSTH pelleHue O MpekpameHuu paspadotku [1O wim o0 u3MeHeHUH
IPOEKTa B LIEJIOM C TeM, YTOOBI y4eCTh W3MEHUBIINECS LIE€IH U HAMEPEHUsI OpraHU3alM-3aKa34rKa.

PykoBonuTenu mnpoekToB OOBIYHO 00s3aHBI CaMU MOAOUPATh HCIOJHUTENEN JUIsl CBOUX
npoekToB. B wuaeambHOM citydyae mnpodecCHOHANBHBI YpOBEHb HCHOJIHHUTENEH TOJDKEH COo-
OTBETCTBOBATh TOHM paboTe, KOTOPYIO OHU OyAyT BBIIOJHATH B XOJ€ peanu3auuu npoekra. OnHako
BO MHOTHMX CIIy4asX PYKOBOJUTEIH JOJDKHBI IOJIAaraThCsl HA KOMaHIy pa3pabOTYMKOB, 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 NPUBJIEKal0TC MeHee KBaTU(UIIMPOBAHHBIE CIIEIUAINCTHI.

2. BpIBalOT cUTYyallMH, KOTJ]a HEBO3MOXHO HAlUTH CHELUAIMCTOB HEOOXO0AMMON KBaIU(UKa-
MU KaK B CaMOW OpraHu3aIuu-pa3zpaboTynke, Tak U BHe ee. Hampumep, B opranuzanuu "mydine
Jr0AU" MOTYT OBITH YK€ 3aHATHI B IPYTUX MPOEKTaX.

3. OpraHu3zamnus X04eT MOBBICUTH MPO(EeCCHOHANBHBIA YPOBEHb CBOMX paOOTHHKOB. 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, MOUYTH BCET/AA OO0 CIIEHUAIMCTOB IS BBHITIOJTHEHUS TPOEKTa 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 HaJ JaHHBIM MPOEKTOM. B mpoTUBHOM cilydae HEBO3MOXKHO H30€XaTh 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(OpPMALNU, U3BJIEKAEMON U3 MOAPOOHBIX' OTYETOB O MpoekTe. B aTux 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
paspaobotke [10:

- PykoBoaurens — oOmiee pyKoBOJICTBO MPOEKTOM, HAIMCAaHUE JOKYMEHTAIMH, OOLIeHHE C
3aka3zyukom I10;

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

- Tecrep — cocraBneHue 1iaHa TECTHUpOBaHUS U arrectanuu roroBoro 1O (mpomykra),
COCTaBJICHUE CLIEHApHsl TECTUPOBaHUs, 0a30BbIN MpUMEpP, MPOBEICHHE MEPONPHUITHA MO IJIaHy
TECTUPOBAHUS,

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

IInanupoBaHue nMpoexTa pa3padoTKN HH:KEHEPHOI0 MPOEKTAa

D¢ dexkTuBHOE yrpaBiieHUE NMPOTrPAMMHBIM IPOEKTOM HANpPSAMYIO 3aBHCUT OT MPABUIBHOIO
IUIAHUPOBaHUSL pabOT, HEOOXOAMMBIX JUIsl €ro BbINOJHEHUS. IlnaH momoraer pyKOBOAMUTENIO
HpEeBUIETh MPOOJIEMBl, KOTOpble MOTYT BO3HHKHYTh Ha KakMX-IMOo s3tanax cosganus I10, u
pa3zpaboTaTh PEBEHTUBHBIE MEPHI AJIS UX NMPEeAYNpexIeHUs niK peweHus. [lnan, pazpaboTaHHbli
Ha Ha4yaJlbHOM OJTale IPOEKTa, PACCMaTpPUBAECTCS BCEMH €r0 YYaCTHUKAaMHM KaK DPYKOBOSIIUMI
JIOKYMEHT, BBIIIOJIHEHUE KOTOPOTO JIOJKHO IMPHUBECTU K YCIEIIHOMY 3aBEPIIEHUIO MPOEKTa. ITOT
NEepBOHAYAJIBHBIA IUIaH JIOJDKEH MaKCHUMAaJbHO MOJPOOHO OMMCHIBATH BCE OSTalbl pealu3aluu
IIPOEKTA.

IIpouecc 1uIaHMpPOBaHMSI HAYMHAETCS, HUCXOJS U3 OINMCAHMSI CHUCTEMBI, C ONPEACIICHUs
IPOEKTHBIX OrpaHUYEHUIl (BpEMEHHbIE OrpPAHUYEHHS, BO3MOXHOCTM HAJIWYHOIO MEpCOHAIa,
OIO/KETHbIE OrpaHUYEHUs W T.JA.). DT OTPAHUYEHUS JOJDKHBI OIpPENeNIAThCS MapalieNbHO 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, MPOTOTUIIbI, MOJCUCTEMBbl WJIM BEPCHH MPOrPAMMHOIO
IPOAYKTA) TOJDKHBI OBITh MOJTYYEHBI IO OKOHYaHUM 3THX 3TanoB. Jlajee HAUMHAETCS UKIMYecKast
yacTh iaHupoBaHusa. CHavana paspabaTeiBaeTcsi rpaduk pabOT MO BBIMOTHEHHUIO MPOEKTA WIH
JlaeTcsl pa3pellieHne Ha MpOJIOJDKEHHE MCIONb30BaHUS paHee co3laHHoro rpaduka. Ilocne storo
IIPOBOAMTCS KOHTPOJIb BBIMOJIHEHUS PadOT U OTMEYAIOTCS PACXOKIEHUS MEXAY pEallbHbIM U
TUTAHOBBIM X0JIOM padoT.

Janee, o Mepe MOCTYIUIEHHUS] HOBOM HH(POPMAIMH O XOJI€ BBIITOJIHEHUS TPOEKTa, BO3MOKEH
NIEPECMOTP MEPBOHAYAIBHBIX OLIEHOK I1apaMETPOB IIPOEKTa. ITO, B CBOK OYEPE]b, MOMKET
MPUBECTU K U3MEHEHUIO rpaduka pabot. Eciau B pe3ynpTaTe STUX U3MEHEHUHN HapyIIaroTCsl CPOKU
3aBepILEHHUs] MPOEKTa, JOJKHBI OBITh MEpecMOTpeHBl (M coriacoBaHbl ¢ 3akaszunkoMm I10) mpo-
€KTHbIE OTpPaHUYEHUS.

KoHeuHo, OOJBIIMHCTBO PYKOBOJMTENIEH MPOEKTOB HE IyMAlOT, YTO pealu3alus HX
MIPOEKTOB MPOMJIET I1ajako, 0e3 Beskux mpobiem. XKenarenpHO onmucaTh BO3MOKHBIE MPOOIEMbI
ele 70 TOro, Kak OHU MpPOSBAT ceOs B XOJ€ BBIMOJHEHUS IpoekTa. [loaToMy Jiydine cocTaBisTh
"meccumuctuueckue" rpaduxku pabor, yem "ontumucruueckue'. Ho, KOHEYHO, HEBO3MOMKHO
[OCTPOUTh IUIAH, YYUTHIBAIOIIMN BCE, B TOM 4YHCIE ClydailHble, NpPOOJIEeMBI U 3alep>KKU



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

[Tnan mpoekTa JA0JKEH YEeTKO MOKa3aTh Pecypchbl, HEOOXOIUMBIE ISl peai3alii MPOeKTa,
pazzenienue paboT Ha dTamnbl U BPeMEHHOHN IpaduK BBIIOJHEHHS 3THX STamoB. B HEKOTOpBIX Op-
TaHU3alUAX TUTaH TMPOEKTa COCTABIIACTCS KaK €IWHBIA JOKYMEHT, COJCpKAIlUuil Bce BUbI MJIAHOB,
ONMCAHHBIX BbIIIE. B Ipyrux ciyyasx IMJiaH MPOEKTa OIKCHIBAET TOJBKO TEXHOJOTHYECKHIA
nporecc cozpanus [10. B takom rutane o0si3aTeNbHO MPUCYTCTBYIOT CCBUIKH HA IUIAHBI JIPYTHUX
BUJIOB, HO OHU pa3padaThIBalOTCA OTIEIBHO OT IJIaHa MMPOEKTA.

Jletanu3anus IJIaHOB MIPOEKTOB OYEHb PAa3HUTCS B 3aBUCHMOCTH OT THIIA Pa3padbaThIBAEMOTO
MPOrpaMMHOT0 MPOAYKTa M OpraHusanuu-pazpadorunka. Ho B mob6oM ciydae OOJBIIMHCTBO
IUIAHOB COJIEPIKaT CIIEAYIOIINE Pa3/Iebl.

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

2. Opranu3zanus BbIIIOJNIHEHUS MpoekTa. Onucanue crnocoba noadopa KOMaHbl pa3paboTuu-
KOB M pacripeielieHue 00s3aHHOCTEeH MKy YWICHAMU KOMaH/IbI.

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

4. AnimapaTHble ¥ TPOTPpaMMHBIE PECypChl, HEOOXOAMMBIE MM pealu3allid IPOEKTa.
[lepeueHs ammapaTHBIX CPEICTB M MPOTPAMMHOTO OOECIICUEHUS, HEOOXOIUMOTO U pa3paboTKu
nporpaMMHOro mpoaykra. Ecnu ammapatHbie cpeacTtBa TpeOyeTcsl 3aKkynaTh, MPUBOAMUTCS HX
CTOMMOCTBH COBMECTHO € TPa(pKOM 3aKYIIKH M ITOCTABKH.

5. Pa3Ouenue pabot Ha stamsl. [Ipouecc peanusanuu npoekTa pa3OuBaeTcss Ha OTIEIbHBIC
IPOIIECCHI, OMPEACISIIOTCS STalbl BBIMOJHEHUS MPOEKTa, MPHUBOAUTCS OIHCAHHE PE3yJIbTAaTOB
("BBIX0JIOB") KaXK/I0T'0 ATara U KOHTPOJIbHBIE OTMETKH.

6. I'padux pador. B 3TOM rpaduke oToOparkaroTcst 3aBUCUMOCTH MEXY OTIACIbHBIMHU IIPO-
neccamu (dTanamu) pazpadotku [10, olleHKH BpeMeHU UX BBIMIOJHEHUS M PACHpeeeHUE YJICHOB
KOMAaH/IbI Pa3pab0TUNKOB 110 OTAETHHBIM JTaIlaM.

7. MexaHu3mMbpl MOHUTOPHHTA U KOHTPOJISI 32 XOJIOM BBIMIOJIHEHUS MPoekTa. ONUCHIBAIOTCS
NPEOCTABIIIEMbIE PYKOBOIUTENIEM OTYETHI O XOJI€ BHIITOJIHEHHS paboT, CPOKU UX MPETOCTABICHHS,
a Tak)Ke MEXaHU3Mbl MOHUTOPUHIA BCETO MPOEKTA.

[Tan nomKeH peryisipHO epecMaTpUBAThCS B TIpoliecce peann3anuy npoekta. OQHn 4yacTu
IUIaHa, HanmpuMep rpaduk paboT, U3MEHSIOTCA 4acTo, Apyrue Oosee ctaOwibHbL. [y BHECEHHUs
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 X0e aHann3a OTBETUTH Ha BOIIPOCHI:

- UTo mpou30iaeT ¢ OpraHu3aiuei, eciim cucteMa He Oy/ieT BBeJeHa B DKCILTyaTaIuio?

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

- Kakum o0Opaszom cucrema 6yer cnocoOCTBOBATSH 1iensiM OuzHeca?

- TpeOyet nu pa3paboTKa CUCTEMBI TEXHOJIOIMH, KOTOpasi A0 3TOr0 HE MCIOJIb30Bajiach B
opraHu3aiuun?

PesynbTaTom aHanmsa JOMKHO SIBUTHCS 3aKJIFOUEHUE O BOZMOXKHOCTH peain3aliy MPOeKTa.

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

5. 3anoIHUTD pa3ienbl IJIaHa:

- Beenenue



- Opranuzaiys BBIIIOJIHEHUS MTPOEKTa

- AHanu3 puCcKOB

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

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

BapuaHThl HHAUBHAYAJIBHBIX 32IaHUH

B coorBercTBMM C yKa3aHHOW IpeIMETHOH OONAcTbI0O M KJIAaccoM pa3padaThIBacMOi
UH(POPMALIMOHHON CHCTEMBI pPa3paboTaTh oOmMcaHue WHPOPMALMOHHOM CHUCTEMBI M TPOBECTH
aHaJIM3 MPOIIecCca OPraHU3alUKN HH)XEHEPHOTO MTPOEKTA.

Tabmumna 2.1 — UnauBuyanbHbIe 3a1aHUs

Ne IIpeameTHas obiacTh Knacc UC

1 Ckian MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTe CRM

4 ToproBoe npeanpusTue SCM

5 Toprosoe npeanpusitue B2C

6 [Topran B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

8 Briciiee yue6HOe 3aBeieHNE NC ynpaBnenust
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPUITHS OKcrnepTHas CUCTeMa

Conep:xkanue oTyera

[To BeIMONHEHHOW paboTe cocraBiseTcs oTdeT. OTYET BBHINOJIHICTCS B DJIEKTPOHHOM BHJIE.
ITo BBINOJIHEHHOMY OTYETY MPOBOAMUTCS 3AIIMTA TPAKTUUYECKOHMPAOOTHI.

OTuer mTO TmpaKTHYeCKOW paboTe ODKEH COCTOATh W3 CIEAYIOIIUX CTPYKTYPHBIX
HJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs YacTh: KpaTKOE OIUCaHMWE IeJed NpPOeKTa M MPOEKTHBIX OrpaHUYEHUI
(OXOKETHBIX, BPEMEHHBIX U T.1I.), KOTOPBI€ BAYKHBI [T YIIPABIICHUS IPOCKTOM.

BBogHas dacTh oOTuYeTa JOJDKHA BKJIIOYaTh MYHKTBI:  YCJIOBUE 3a/lauM; MOPSAOK
BBITTOJIHEHHS; TPOTPAaMMHO-AIapaTHbIE CPEICTBA, HCIIOIB3YEMbIE ITPH BHITIOJTHEHUH PaOOTHI.

- OCHOBHasl yacTh (omucaHue paloThl). OMMCaHUE HWH(OPMAIMOHHON CHCTEMBI; aHAIU3
Ipolecca OpraHu3auy IPOSKTHPOBAHNUS, POJIH.

OcHOBHast yacThb OTYeTa BKJIIOYAET B ceOs: ONMHUCAaHME WH)KEHEPHOTO MPOEKTa - HaJu4ue
3aKJIIOYEHHS O BO3MOKHOCTH PEATM3ALUH MPOEKTA, COACPIKAINET0 PEKOMEHIAIMA OTHOCHUTEIHHO
pa3paboTKH CHUCTEMbI, 0a30Bble NpPEIOKEHUs MO0 00bEMY Tpedyemoro OrJKeTa, YHCIy
pa3paboTYNKOB, BpEMEHHU U TPeOyeMOMY POTPaMMHOMY OOECTICYEHHIO; aHAITU3 OCYIIECTBUMOCTH:
yKa3aTb BO3MOXXHbIE NMPOOJIEMbl W MYTH UX pEIICHHs; POJIM YYaCTHUKOB TPYIIBI pa3pabOTKu
WH)KEHEPHOTO MPOEKTA.

- 3aKJIF0OYEHHE (BBIBOJIBI);

- CITUCOK MCTIOJIh30BaHHOW JINTEPATYPHI.

3amyra oTueTa 3aKJII0YAeTCs B MPEIbSIBICHUN PENOIaBaTeN0 MOJYyYeHHBIX Pe3yIbTaToB B
Buje (haiina U IEMOHCTPAIMH MTOTyYSHHBIX HABBIKOB TIPH OTBETAX HA BOTPOCHI MTPETIOIaBaTEeIsI.

KoHnTpoJsbHbIe BONPOCHI

1. [Ipeanoxure, KTo OBl MOr y4acTBOBaTh B (OPMUPOBAHUU TpeOOBaHUN IS
YHHUBEPCUTETCKON CHCTEMBI PErUCTpaluy CTyaeHTOB. OOBICHUTE, TOYEMY NOUTH HEH30EKHO, YTO
TpeboBaHus, chOpMyTUPOBAHHBIE Pa3HBIMU JIMLIAMH, OYAYT IPOTHBOPEUUBHIL.



2. Pa3pabarbiBaercss cuctema [1O s aBromarmzanuy OWOIMOTEYHOTO KaTajora. JTa
cucreMa OyzeT conepkaTh HHOOPMAIIUIO OTHOCUTEIHHO BCEX KHUT B OMOIMOTEeKEe U Oy/IeT mojie3Ha
OubnuoTeyHoOMy TepcoHany, aboHeHTaM u uuTaTensM. Cucrema JOJDKHA HUMETh CpEACTBa
IPOCMOTpa Karajora, CpeJCTBa CO3JaHMs 3alpOCOB U CPEICTBA, MO3BOJIAIOLINE MOJIb30BATENISAM
pe3epBUpOBaTh KHUTH, HAXOAAIIMECs B JAaHHBIK MOMEHT Ha pykax. Omnpenenute OCHOBHBIC
OIIOpPHBIE TOUKU 3PEHUs], KOTOpble HEOOXOAUMO yUYeCTh B ClIEHU(UKALUN CUCTEMBI, U IOKAKUTE UX
B3aMMOOTHOIICHUS, UCIIOJIB3YA JHArpaMMy UEPAPXUHU TOUEK 3PCHHUS.

3. JIns Tpex Touek 3peHHsl, ONPEAEICHHbIX B CUCTEME OMOIMOTEUHOr0 KaTauora, yKakure
CepBUCHl U COOTBETCTBYIOIME JaHHBIC, KOTOphIe OOECHEUMBAIOTCS 3TUMH TOYKAMU 3pPEHHS, U
COOBITHS, KOTOPBIE YIPABJISIOT 3TUMH CEPBUCAMH.

4. Kto momkeH mpoBoAWThH 0030p TpeboBanmii? Hapucyiite mojens mpoiecca o030pa
TpeOOBaHUIA.

5. Bama xoMmaHusl MCHOJNB3yeT CTaHIAPTHBIM MeToJ aHaiu3a TpeboBaHuil. B mpouecce
palboThl Bbl OOHApPY)KWJIM, YTO 3TOT METOJ HE YUUTHIBAET COLUMAJIbHBIE (PAKTOPBI, BaXKHbIC IJIs
CHCTEMBI, KOTOPYIO BBl aHAJIM3UpyeTe. Bar pykoBoauTe b Jajl BaM SICHO MOHSATh, KAKOMY METOAY
aHaJM3a HY>KHO cieoBaTtb. OOCy1uTe, 4To BbI IOJKHBI 1€1aTh B TAKON CUTYaLlUH.

IpakTuuyeckas padora 3. MeHeIKMEHT dTANOB KH3HEHHOT0 IMKJIA HHKEHEPHOT 0
MPOeKTA

Heap padorbl: O3HAKOMIIEHHE C METOAOJIOTHEN MPOEKTHOTO MEHEIKMEHTA B YIPaBICHUU
IPOEKTaMH; M3YyYEHUE OCHOBHBIX JJIEMEHTOB OINPEACIECHUS, NPEACTABICHUS, IPOCKTUPOBAHUSA U
MOJIEJTUPOBAHUS IPOTPAMMHBIX CHCTEM.

IIpakTnyeckas paboTa HampaBjieHa Ha O3HAKOMJIEHHE C OCHOBHBIMHM 3JIEMEHTAMHU
ONpezeNieHus, MPEACTAaBICHUS, MPOECKTUPOBAHUS U MOJEIMPOBAHUS IPOTPAMMHBIX CHUCTEM C
nomouipto sA3blka UML, mnonydeHue HaBBIKOB IO INPUMEHEHUIO JAHHBIX JJE€MEHTOB  JUIA
MOCTPOCHUS 00BEKTHO-OPHEHTUPOBAHHBIX Moieneii IC Ha ocHOBaHMH TPeOOBaHMIA.

TpeGoBanus k pe3ysabTaTaM BBIIOIHEHUS IPAKTUYECKON paboThI:

- MOJIEJIb CUCTEMBI JI0JKHA COJIEpKaTh: AMarpaMMy BapHaHTOB UCIOJIb30BaHUs; JUarpaMmbl
B3aMMOJCHCTBUS U1 KaXKIOTO BapuaHTa HCIOJb30BaHUS; JHMAarpaMMy KJIAcCOB, MO3BOJIAIOLIAS
peanu3oBath Bech omucaHHbIM (yHkunoHan MC; oO0beqMHEHHYIO auarpaMMy KOMIIOHEHTOB H
pa3MelleHus;

- JUTsI KJIacCOB yKa3aTh CTEPEOTHUIIbI;

- B 3aBUCHUMOCTH OT BapuaHTa 3aJaHMsl JuMarpaMMma pa3MEIleHUs JOJDKHA I10Ka3bIBaTh
PacrnojoKeHue KOMIIOHEHTOB B paCHpPEIeIEHHOM MPUIIOKEHHUH.

OcHoBBI TECOPUH

OO0mme cBegeHHs 00 00bEKTHOM MO/IeTHPOBAHUM

Cyl1ecTByeT MHOKECTBO TEXHOJOTUN U MHCTPYMEHTAIBHBIX CPEJICTB, C OMOIIBI KOTOPBIX
MO’KHO peajin30BaTh B HEKOTOPOM CMbIce onTHUMabHbIM mpoekT MC, HaunHas ¢ sTana aHanusa u
3aKaHYMBasl CO3JJaHMEM IPOTPaMMHOIO KoJia cucTeMbl. B OONBIIMHCTBE ClyyaeB 3TH TEXHOJIOTMU
IPEIbABISAIOT BECbMa KECTKHE TpeOOBaHUS K Mpolieccy pa3pabOTKU U UCHOIB3YEMBIM pecypcam, a
HOMBITKH TPaHC(HOPMHUPOBATH UX MOJ KOHKPETHBIE MPOEKThl OKa3bIBAIOTCS O€3yCHEIIHBIMU. 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 JIEATEILHOCTh HAa YPOBHE OTJIEJBbHBIX AJIEMEHTOB IPOEKTa, M, KaK CJIEJCTBHE,
MHOTHE pa3paboTyuky mepenuin Ha Tak Ha3biBaemble CASE-cpenctBa HukHero yposHs (lower
CASE tools). Ognako OHM CTOJIKHYJIWUCh C HOBOM MpoOJieMOW — TpoOJIeMOil opraHU3aIiu
B3aUMOJICHCTBUS MEXY PA3TUYHBIMUA KOMaHIaMH, PEATU3YIOIIUMH POEKT.

YHu(pUUMPOBAHHBI A3bIK 00bEKTHO-OPHEHTHPOBAHHOI0 MOJAE/JIMPOBAHMSA

YHUPUUIMPOBAaHHBIH SA3BIK 00bEKTHO-OpUEHTHpOBaHHOTO MoaenupoBanus Unified Modeling
Language (UML) sBusicst CpeACTBOM JOCTHIKEHHS KOMIPOMHCCA MEXAY ASTHMH TOIXOJaMH.
CymiecTByeT JOCTaTOYHOE KOJWYECTBO WHCTPYMEHTAIBHBIX CPEICTB, IOAJIEPKUBAIOIINX 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 Havanmock B okTs10pe 1994 r., korna J[xum 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 IpaH0B MHPOPMAIMOHHBIX TEXHOJIOTHH, Kak Rational Software, Microsoft, IBM, Hewlett-
Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

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

- ABJISICTCSA  SI3bIKOM BU3YaJIbHOTO MOJICTUPOBAHMs, KOTOPBI obOecneunBaeT pa3pabdoTKy
penpe3eHTaTUBHBIX MOJeNel Jisi OpraHu3alii B3auMOACHCTBUs 3aka3zuuka U paszpaborunka WUC,
pa3iauuHbIX rpynn pazpadorunkos UC;

- CO/IEP’KUT MEXaHU3MbI PACIIMPEHHS] U CIICUAIN3AlMN 0a30BBIX KOHIIECTIIIUN S3bIKA.

UML — 5310 crangapTHas HOTalMsl BU3YaJbHOI'O MOJEIMPOBAHMS IIPOIPAMMHBIX CHCTEM,
npunsTas kKoHcopiumymom Object Managing Group (OMG) ocenbto 1997 r., u Ha ceroaHAIIHUN
JICHb OHA MOJIICP>)KUBACTCS MHOTUMH 00BEKTHO-opreHTHpoBaHHBIME CASE-ipoykTamu.

UML Bxit0YaeT BHYTPEHHUN HAOOP CPEACTB MOJCIUPOBAHMS, KOTOPBIE ceiyac MPUHSTHI BO
MHOTHX METOJaX M CPEICTBaX MOJEIMPOBAHUS. DTH KOHIICTIUM HEOOXOIUMBI B OOJIBIIMHCTBE
NPUKIAIHBIX 33Ja4, XOTS HE KaJas KOHLEMIUS HeoOXoauMma B KaXKIOW 4YacTH KaXJIOTo
npuioxenus. [1onp30BaTensM s3pIKa MPeI0CTaBICHBI BO3MOKHOCTH:

- CTPOUTH MOJICIM Ha OCHOBE CPEACTB fAJipa, O3 HCIOIb30BaHUS MEXAaHU3MOB PACHIMPEHUS
JUTSE OOJIBIITMHCTBA THUITOBBIX TIPUIIOKCHHI;,

- 100aBIATH MPU HEOOXOAUMOCTH HOBBIE DJIEMEHTHI U YCJIOBHBIE 0003HAUCHUs, €CIIH OHU HE
BXOJIAT B SIJIPO, WM CIICIHATIM3UPOBATh KOMIIOHEHTBI, CHCTEMY YCJIIOBHBIX 0003HAUCHHI (HOTAIHIO)
Y OTPaHUYECHUS 17151 KOHKPETHBIX MPEIMETHBIX 00IacTei.

Azpik UML

Auarpamma
EAPHIHTOR
MCNONB30BAHNA

[ | |

Auarpamma Auarpamma
KNACCOB COCTORHKI

Ouarpamma
NOCNEA0BATENL-
HOCTed

Wuterpuposannan
uOogenb CROMXHON
CHCTEMBI

Auarpasma
AEATENBHOCTH

Duarpamma Auarpamma Auarpamma
KOONEepauuy KOMNOHEHTOR pazBepTEIBAHKA

Pucynok 3.1 - IHTerprpoBaHHast MOJIEIh CIIOKHON CHCTEMBI B HOTAIUH si3bika UML

Crannaptr UML npeanaraer cienyroomuii Habop AMarpamm JUis MOJICINPOBAHUS:

1. nuarpaMMbl  BapuaHTOB HCHOJIb30BaHUA (use case diagrams) — JUIsl MOJEIHMPOBAHUS
OM3HEC-TIPOILIECCOB OpraHU3alMi M TpeOOBAaHUH K CO3/]aBa€MOM 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 ~ auarpammbl  (collaboration diagrams) — i
MOJICIIUPOBAHUS TIpoIiecca OOMEHa COOOIICHHSIMHU MEXIY 00bEKTaMu;
3.2 nuarpaMMbl  cocTtosiHUM  (statechart diagrams) — s MoIeIMpOBaHUS

ITOBCACHUA O0OBEKTOB CHUCTEMBI IIpru MEPEX0a€ N3 OAHOI0 COCTOAHHNA B APYTOC;



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

4. nuarpammsl peanu3anuu (implementation diagrams):
4.1 nuarpaMMbl  KOMIIOHEHTOB (component diagramS) — Ui MOJACIHUPOBAHUS
UepapXUl KOMIOHEHTOB (TIO/ICUCTEM) CUCTEMBI;
4.2 muarpamMmel  pa3BepThiBaHusl (deployment diagrams) — s MonenupoBaHUS
(bU3N4ECKOI apXUTEKTYPbI CUCTEMBI.

JAuarpaMMbl BApHAHTOB MCNIO0JIb30BAHUSA

[lonsTe BapmaHTa HCHONB30BaHUA (use case) BIepBble BBed MBap SIkoOcoH u mpuaan
€My TaKyl0 3HAYUMOCTb, YTO B HACTOAIICC BPCMA BAPHUAHT HCIIOJb30BaHUA IIPCBPATUIICA B
OCHOBHOIl 3JI€MEHT pPa3pabdOTKH U IUIAHUPOBAHMSI IPOEKTA.

Bapuant ucnonb30BaHUS ~— TpeICTaBIsieT  co0OM  MOCIIEOBATENBHOCTh  JCHCTBHIA
(TpaH3aKuMii), BBIIOJHSAEMBIX CHCTEMOW B OTBET Ha COOBITHE, WHUIUUPYEMOE HEKOTOPHIM
BHEIIHUM OOBEKTOM (JEHCTBYIOIIMM JHUIOM). BapuaHT HCHOIb30BaHUS ONMCHIBAET TUIIMYHOE
B3aMMOJICICTBHE MEXIy TMOJb30BaTeieM M cucreMoil. B mpocteifmem ciayyae BapHuaHT
UCTIOJIB30BaHUS OMPEEIsieTCS B TpoIecce 00CYKISHHsSI C TI0JIh30BaTeNIeM TeX (PYHKIUI, 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 JMLa MPEACTaBIAIOT COOOM pOJM, @ HE KOHKPETHBIX JIOAEH WM
HauMeHoBaHUs paboT. HecMoTps Ha TO, YTO Ha AMarpaMMax BapHaHTOB HCHOJIb30BAaHUS OHHU
n300pakaloTCsl B BMJE CTUIM30BAHHBIX YEIOBEYECKUX (PUIypOK, ACHUCTBYIOLIEE JHUIO0 MOXKET
Takke ObITh BHEIIHEHW CHUCTEMOM, KOTOpPOW HeoO0XxoauMa HeKoTopas HHGOpMaIus OT JTaHHON
cuctemsl. [loka3biBaTh Ha AMAarpaMMe ACMCTBYIOIIUX JIMIL CJIEAYET 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)

JleicTByrommMe JIMna JEiSATCS Ha TPU OCHOBHBIX THIIA:

- T10JIb30BATENH;

- CUCTEMBI;

- Ipyr'He CUCTEMBI, B3aUMOJECHCTBYIOIUE C JAHHOM;

- BpeMsl.

Bpemst craHoBHTCS JEMCTBYIOIIMM JIMIIOM, €CIM OT HEr0 3aBHCUT 3allyCK KaKHUX-JIHOO
COOBITHI B CUCTEME.

CBsi3u Mexk1y BAPpHAHTAMH HCHOJb30BAHWS U JIeHCTBYIOIIUMHU JIUIAMHU

B sa3pike UML Ha auarpammax BapHaHTOB HCIIOJIb30BaHUS MOIIEPKUBAECTCS HECKOIBKO
TUTIOB CBSI3€H MEXAYy OJJIEMEHTaMH JuarpaMMbl. DTO CBS3M KOMMYHHUKAIMU (communication),
BKitoueHus (include), pacmmpenus (extend) u 0606menus (generalization).



CBHBB KOMMyHI/IKaI_[I/II/I — OTO CBiA3b MG)KIIy BapI/IaHTOM HCITIOJIB30BAHUS U HCﬁCTByIOIJ.[PIM
munoM. Ha s3pike UML CBSi3M KOMMYHUKAllMM TOKAa3bIBAIOT C IMOMONIBIO OJHOHAIPABICHHOM
acconuanuu (CruIoNIHOM JTUHUN).

OdoprHTE KpeguT
ANA knvedTa DaHka

1 -
Knueut Ganka

Pucynok 3.4 - IIpumep cBsI3U KOMMYHUKAITIH

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

CBs13p paclIMpeHUs] NPUMEHSETCS INPU ONMCAHUM HU3MEHEHHHM B HOPMaJbHOM IIOBEIECHUU
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

Pucynok 3.5 - [Ipumep CBsI3U BKIIIOUEHHS U PACIIAPEHUS

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 000011 HHS

JAuarpammbl B3aumojeiicTBus (interaction diagrams)

Juarpammbl  B3auMmojeiictBusi  (interaction  diagrams) — ONUCBHIBAIOT — MOBEACHUE
B3aWMO/JICHCTBYIOMINX TPy 00bekTOB. Kak mpaBmiio, nuarpaMMa B3aWMOJCHCTBHSI OXBATHIBACT
NOBEJIeHHEe OOBEKTOB B paMKax TOJBKO OJHOTO BapuaHTa HCHoNb30BaHMA. Ha Takoi
ouarpaMMe OTOOpaXkaeTcsi 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) coobmieHne — 3To0 cooOiieHne, cHaOkaromee OOBeKT-
NoJIy4aTesb HEeKOTOpoil nH(popMaIen A1 OOHOBJIEHUS €r0 COCTOSIHHUS.



Coobmenne-3ampoc (interrogative) — 370 cooOlIeHNE, 3aMpaluBaiollee Bb1ady HEKOTOPOi
nHpopmaruu 06 0ObEKTe-TIoIyqaTee.

HNmnepatuBHoe (imperative) cooOLIeHHE — 3TO COOOIIEHHE, 3alpalIiBaroIiee Y 00beKTa-
HOJTydaTesIsl BEIOJTHEHNE HEKOTOPBIX ACHCTBU.

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

JAuarpamma nocjienoBaTebHOCTH (sequence diagrams)
JluarpaMma MOCJIeIOBaTEIbHOCTH OTPakaeT IMOTOK COOBITHH, MPOMCXOAAIIUX B pPaMKax
BapUaHTa UCIOJIb30BAHUS.
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Pucynok 3.7 - [IpuMep quarpaMMsbl OCIe10BaTEILHOCTH

Bce peiictByromue sMma IoOKa3aHbl B BEpXHEM wacTM  auarpammbl.  CTpenku
COOTBETCTBYIOT COOOIIEHUSIM, IEpelaBaeMbIM MEX]Y ACHCTBYIOUIUM JHUIIOM M OOBEKTOM WIIU
MEXy 00BEKTaMU JIJIs1 BBIIOJTHEHUS TPeOyeMbIX (DyHKIIUH.

Ha nmarpamme mnocnenoBaTenbHOCTH OOBEKT H300paXkaeTcsi B BUJE MPSMOYTOJIbHHKA,
OT KOTOpPOrO BHHU3 IIPOBEJIEHA IYHKTUPHAs BEPTUKAJIbHAs JIMHUA. OTa 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. CoOOIIeHUsI TOSIBIIIOTCS B TOM MOPSJKE, KAaK OHM IMOKa3aHbl Ha CTPaHMIIE CBEPXY
BHU3. Kaxmoe cooOmieHne mnomedaeTcss Kak MUHUMYM HMeHeM cooOmenus. [Ipu sxemaHuu
MOXHO JI00aBUTh TaKKe€ AapryMeHThl M HEKOTOPYIO YHpaBistomyro HHpopMmaiuio. MoxHO



nokazatb camozeneruposanue (self-delegation) — cooOienne, K0Topoe OOBEKT MOCHUTAET CAMOMY
cebe, P STOM CTPEIIKAa COOOIICHHS YKa3bIBaET HA Ty )K€ CaMYIO JIMHUIO )KU3HH.

Juarpamma koonepamuu (collaboration diagram)

JluarpamMmbl KOOIIEpalMu OTOOpaKarOT MOTOK COOBITHH 4Yepe3 KOHKPETHBINH CIIeHApHi
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 MocieI0oBaTeIbHOCTH, HO KOOTIEpaTUBHAS TMarpaMMa 1o-JIpyroMy OIMUCHIBAET TOTOK
coObiTuid. M3 Hee Jerde TMOHATh CBS3M MEXAYy OOBEKTaMH, OJHAKO, TPYAHEE YSICHUTH
MI0CJIeIOBATEIBHOCTD COOBITHH.

Ha koomneparuBHOW auarpaMme Tak K€, KaK M Ha JuarpaMme IOCIIeJI0BaTeIIbHOCTH,
CTpENIKH 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 OIpaHMYEHMs, KOTOpbIe HAKJIaJIbIBAlOTCS Ha CBA3M
MEXy KJIaCCaMH.

Huarpamma kinaccoB UML - ato rpad, y31amMu KOTOPOTO SIBJISIFOTCS DJIEMEHTBI CTaTUYECKOM
CTPYKTYpBI IIpOeKTa (K1acchl, UHTEP(HENCH), a AyraMu - OTHOLIEHUS MEXAY y3/1aMu (acCOLUAIH,
HacJe/I0BaHKE, 3aBUCUMOCTH ).

Ha nuarpamme ki1accoB U300paxaroTcs CIEAYIOIINE YIEMEHTHI:

- [Taker (package) - HaGop 371EMEHTOB MOJEINH, JIOTUYECKU CBA3AHHBIX MEXIY COOOM;

- Knacc (class) - onucanne o01ux CBONCTB IPYIIIIBI CXOIHBIX 00BEKTOB;

- Unrepdeiic (interface) - abCTpakTHBIA Kiacc, 3aaloliuii HAOOp OMepaluii, 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 HCIIOJIb30BAaHUS JJIsl BBIOpaHHOW WH(pOPMAIMOHHON
CUCTEMBI.

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

3.1 quarpaMm KJ1accoB, PeaNM3YIOIIMX BapHaHT UCTIOIb30BAHUS;



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 COCTOSHHH IS KOHKPETHBIX OOBEKTOB HWH(POPMAILMOHHOM
CUCTEMBI.

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

BapuaHTbl HHAUBUAYAJIbHBIX 3aIaHUN

B cooTBeTcTBHM C yKa3aHHOW NpPEeIMETHOW OOJIACTBIO M KJIaccoM pa3pabaThiBaeMOTO
IIPOEKTa MOCTPOUTE JHUAarpaMMy BapHaHTOB HCIIOJb30BAHHUS, BBIMOJIHHUTE PEaTU3aI[dI0 BAPHAHTOB
WCIIOJIb30BaHUsI, TOCTPOUTE 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 IpeanpusTie NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBnenust
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPUITHS OKcrnepTHas CUCTeMa

Conep:xkanue oTyera

[To BhIMONIHEHHOH paboTre cocraBisieTcss oT4eT. OTYET BBHIIOJIHSAETCS B AJIEKTPOHHOM BHUJIE.
[To BBIMOIIHEHHOMY OTYETY MPOBOAMUTCS 3aIINTA MPAKTHUECKOH pabOTHI.

OTtdyer MmO MpakTUYECKOW paboTe OJKEH COCTOSTh U3 CIEAYIOUUX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHasl 4acTh;

- OCHOBHasg 4YacTh (ommcaHwe paboThl). JauarpaMMa BapHaHTOB  HMCIOJIb30BaHUS
UH(POPMALIMOHHOM CUCTEMBI, JMarpaMMa COCTOSTHUH [t 00BEKTOB HH(POPMALIMOHHON CUCTEMBI;

- 3aKJII04YEeHHE (BBIBOBI).

BBonHas yacTh oT4eTa TOJKHA BKIKOYATh TYHKTHI:

- yCIIOBUE 3aJ]auu;

- IOPSIIOK BBINIOJTHEHHUS.

- IpOrpaMMHO-aMMapaTHbIE CPEJCTBA, UCIIOIb3yEMbIE IIPU BHIMOJIHEHUN PAOOTHI.

3ammra oT4eTa Mo MpakTHYECKOW paboTe 3aKIII0YaeTcsi 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 MOTYT MPUCYTCTBOBATh HA HarpaMMe BapPHAHTOB 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 9ero Mo>keT OBITh UCIIOJIB30BaHA JJUarpaMMa pa3MernieHus?



IIpakTuyeckasi padora 4. TexHOJOrUU MPOEKTHOT0 MEeHEI:KMEHTA B pellleHUu !
HHKEHEPHBIX 32124

Lean padorbl: M3ydueHne METO0I0THH yIIpaBlieHUs rpoekTtamu. [lomydeHre HaBBIKOB 110
MMPUMCHCHUIO JaHHBIX MeTOI[OJIOFI/If/'I AJId TUTAaHUPOBAHUA IMPOCKTA. I/I3yquMe MCTOAOB YIIPABJICHHA
KayeCTBOM MPOEKTUPOBAHUS HHPOPMAIIHOHHBIX CHCTEM

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

TpeOGoBaHust K pe3yJibTaTaM BBITOTHEHUS TPAKTUUECKON PabOTHI:

[TocTpouTh MOZIENB YIIPABJICHUS MPOSKTOM, BKIIIOYAIOIIYIO:

- 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 ompeneneHny 3Tana yKasbIBaeTCsl €r0 Ha3BaHKWE — OTPAXKAIOIIee CyTh dTara (Hampumep,
OIIpENICIICHUE TOJIb30BATEIbCKUX TPeOOBaHUMN, NMPOCKTHpPOBaHUME HHTepQeiica); 3TanoB JJIOJDKHO
OBITH HE MEHEE 7, B IPOEKTE 3aJCHCTBOBAHO 3 YeJIOBeKa MepcoHaa (rpymmna pa3paboTYrKOB).

OcHoBBI TEOpUH

IInanupoBaHue npoexkTa

VYnpaBieHne HporpaMMHBIM IPOEKTOM 3aBHCUT OT IPaBUIBHOTO IUIAHUPOBAaHUS pPadoOT,
HEOOXOIUMBIX JJIsl €ro BhINOoIHEeHUs. [11an momoraeT MeHeKepy NpeABUIAETh NPOOIEMbl, KOTOPbIE
MOTYT BO3HUKHYTh Ha Kakux-a10o 3tanax co3zfanus 110, u pazpaboraTh NpeBEHTUBHbBIE MEPHI AJIS
uX ImpeaynpexaeHus wid peweHus. [lnan, pa3paOoTaHHBII Ha HayalbHOM JTale IPOEKTa,
paccMaTpUBAETCsl BCEMH €r0 YYaCTHHKAMM KaK PYKOBOZSILMN JOKYMEHT, BBIIIOJHEHHE KOTOPOTO
JIOJKHO TIPUBECTH K YCHEIIHOMY 3aBEpIICHHIO MPOEKTa. DTOT NEePBOHAYAJIBHBIN IJIaH JOJIKEH
MaKCHUMaJIbHO MOAPOOHO OMUCHIBATh BCE 3Talbl peanu3anuu 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 nokaszaH npouecc miaaHupoBaHus co3fganus 110 B Buae ncesnokona. 3aech
CZEJIaH aKLEHT Ha TOM, YTO IUIaHUPOBaHUE — 3TO UTEPALMOHHBIN mpouecc. [lockonbky B mpouecce
BBIMIOJTHEHUSI TPOEKTa IOCTOSIHHO IOCTYyNaeT HoBasg HHGpopManus, IUIaH JODKEH PEryJIpHO
nepecMaTpuBarbcs. BakHbIMH (hakTOpamMH, KOTOpbIE MOJDKHBI YYMTHIBAaTbCA IPU 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 CTaHOApTHI U MEPONPUSTHS TIO TOIICPKKE 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 pacdeT CTOMMOCTH COIPOBOXK/IE-
HUSI 1 HEOOXOAMMBIE JJIsl 3TOTO PECYPCHI

[Inan mo ympasiue- | OnucbIBa€T MEpONpPUSITHSI, HANpaBICHHbIE HA MOBBIIIEHHE KBalU(UKa-




‘ HUIO IEPCOHAIOM ‘ 1MUY 4JIEHOB KOMaH/Ibl pa3pabOTUMKOB

KoHTpoJIbHBbIE 0TMETKH 3TANOB PadoT

Menemkepy Ui opranuzanun nporecca co3aanust [10 u ynpaBneHust UM HE0OX0AUMA UH-
dopmanus. Ilockonabky camMo mHporpaMMHOE OOecreueHHE HeOocCsA3aeMo, 3Ta yIpaBleHYecKas
uH(pOpMaIs MOXKET OBITh IMOJIy4€HA TOJIHKO B BHUJE JOKYMEHTOB, OTOOPa)KAIOIIMX BBIMOJTHEHUE
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 IpOLECCa ONPENEISIOTCS KOHTPOJIbHBIE OTMETKH— BEXH, OTMEUAIOIINE
OKOHYAHUE OIpPEAeTICHHOro 3Tana padboT. [ Kaxaoid KOHTPOJIBHONH OTMETKH CO3JaeTcs OTYeT,
KOTOPBI TPEOCTABISACTCSI PYKOBOJICTBY MPOEKTAa. DTH OTYETHl HE JOJKHBI OBITH OOJBIIUMU
00BEMHBIMU JOKYMEHTaMH; OHHU JIOJDKHBI MOJBOAUTH KpaTKUE HUTOTHM OKOHYAHHUS OTIEIBHOIO
JIOTHYECKH 3aBEPIICHHOTO JTara MpoeKTa. JTarnoM He MOKeT ObITh, Hanpumep, "Hamucanne 80%
KOJla MporpaMm', MOCKOJbKY HEBO3MOXHO MPOBEPUTh 3aBEPIICHUE Takoro '"stama"; KpoMe TOro,
nogo0Hast uHGOpMAIKs TMPAaKTHYECKH Oecroje3Ha Ui yIpaBlIEHUs, IOCKOJBbKY 37€Ch HE
0oTOOpaxaeTcs CBsI3b 3TOro "srana" ¢ Apyrumu 3tanamu cozaanus [10.

OObIYHO 1O 3aBEpIICHHMH OCHOBHBIX OOJBIIMX JTaloB, TaKHMX Kak pa3paboTka
cnenuduKalnuy, NPOEKTUpPOBaHWE W T.M., 3akazuuky I[IO mpegocTaBisioTCs pe3yabTaThl HX
BBITIOJIHCHHS, TaK HA3bIBAEMbIC KOHTPOJBHBIE TMIPOCKTHBIE JJIEMEHThl. IJTO MOXKET 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 BBIIOJHEHUS Kakoro-nubo srtama). Ho
oOpaTHOe yTBEp)KIeHHE HEBEpHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHME IHPOEKTHBIE
pe3yNbTaThl, KOTOPbIE UCHOIB3YIOTCS Ui KOHTPOJIS 32 XOJIOM BBIMOJIHEHHS MPOEKTa, U OHH, KaK
IIPaBUJIO, HE IPEIOCTaBIsAIOTCA 3aKazuuky [10.

Jl11a onpesienieHus: KOHTPOJIBHBIX OTMETOK Bech Mpotecc co3nanus [10 gomkeH ObITh pa3out
Ha OT/EJbHBIE 3Tallbl C YKa3aHHBIM "BbIXOAOM'" (pe3yibTaToM) Kakaoro stama. Hampumep, Ha
pucynke 4.1 moka3aHbl dTambl pa3paboTKu crenu@uKauu TpeOOBaHUN B CiIydae, KOrjaa i ee
IPOBEPKU HCMOJIb3YETCS MPOTOTUIl CHCTEMBI, a TaK)KE IPEJCTABIECHbI BBIXOJHBIE PE3YJIbTAThI
(KOHTPONIPHBIE OTMETKH) Ka)XJO0ro JTama. 31ech KOHTPOJIBHBIMU TMPOEKTHBIMU DIIEMEHTaMHU
SBJISIFOTCSL TPEOOBaHUS U crieluuKaIus TpeOOBaHUIA.
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TpefoBaHuR

Pucynok 4.1 - Dransl nporecca pa3paboTKu cieluPpUKaun

I'paduk pador

CocraBnenue rpaduka - OHa U3 CaMbIX OTBETCTBEHHBIX PAa0OT, BHITIOJIHIEMBIX MEHEIKE-
pOM IpoekTa. 3Aech MEHEKEpP OLIEHMBAET JUIMTEIbHOCTH IPOEKTA, ONPENENIET PECYpChl, He-
00XoaMMBIC TSI peaTH3allid 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 mnpoekrta. 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 pPECypcOB HaBEpHSKAa OyayT CIHIIKOM ONTHUMUCTUYHBIMHU, AK€ €CIH MEHEIKep



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 aBTOMOOWJIM, KaK MPAaBHJIIO, MOSBIISAIOTCS MMO03KE MEPBOHAYATILHO
OOBSIBJICHHBIX CPOKOB HX CIauyd WM MOCTYIUICHHS Ha PBIHOK, YeMy HPUYHHOHN SIBIISIOTCS
HEOKUJAHHO BO3HHKIIIKE POOJIEMbI U TPYAHOCTH. IMEHHO MO3TOMY rpaduku paboT HEOOXOAUMO
MIOCTOSTHHO OOHOBIIATH 110 MEPE MOCTYILICHHSI HOBOW MH(POPMAIIUHU O XOJI€ BHITOTHEHHS 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 BHIIOIHAIOTCA NapaiensHo. I'paduk pador
JIOJDKEH TIPeyCMaTpUBaTh 3TO M PACHPEIENIATh IPOU3BOJCTBEHHBIC PECYpPChl MEXAY HHMHU
HanOosee onTUMalIbHBIM OOpa3oM. HexBaTka pecypcoB UIsl BBINOJIHEHHUS KaKOTO-THOO KpPUTH-
YEeCKOr'o 3Tara - 4acTasi IPUYMHA 32JICPIKKU BBIITOIHEHHS BCETO MPOCKTA.

JUTUTETbHOCTh 3TANlOB OOBIYHO JTOJHKHA OBITH HE MeHbIIe Hepenu. Eciu ona Oyaer MeHb1Ie,
TO OKXKETCS HIKE TOYHOCTH BPEMEHHBIX OIIGHOK JTAllOB, YTO MOXET IPUBECTH K YacTOMY
nepecMoTpy rpaduka pabor. Taxke menecoobpasHo (B AacCHeKTe VYIPaBICHUS IMPOCKTOM)
YCTAaHOBHUTh MAaKCHMAaJbHYIO JUTUTEIBLHOCTh JTAloB, HE NpeBbimaromyto 8 win 10 Hexens. Ecin
€CTh JTallbl, UMEIOIUe OONBIIYIO JUTUTEIBHOCTh, X CIEAYyeT pa3OuTh Ha 3Talbl MEHBIICH IH-
TEJILHOCTH.

[Tpu pacyere ATUTETHHOCTH TAIIOB MEHEDKEP OJDKEH YUUTHIBATD, YTO BBITIOJIHEHHUE JTF000-
ro 3tana He o0oimeTcst 63 OONBIINX MM MAJICHBKUX MPOOJIEM U 3ajepxek. Pa3paboTyrku MOTYT
JIOITyCKaTh OIIMOKM WIJIM 3aJIepKUBATh CBOIO palboTy, TEXHHKA MOXET BBIUTH W3 CTPOS JIMOO
anrmapaTHble WM MPOTPaMMHBIC CPEIICTBA TOUICPXKKH Tpoliecca pa3paboTKH MOTYT HMOCTYIUTh C
orno3fanveM. Eciu MpoeKkT MHHOBAIMOHHBIA M TEXHWYECKH CIIOKHBIA, 3TO CTAHOBHUTCS JOTIOJI-
HUTEIBHBIM (DAaKTOPOM TIOSBJICHUS HENPEIBUACHHBIX MPOOJEM W YBEIUYCHUS JUIUTEILHOCTH
peanu3anuy MpoeKTa 1Mo CPABHEHUIO C MEPBOHAYATBHBIMH OIICHKAMHU.

Kpome BpeMeHHBIX 3aTpar, MEHEIDKEp JAO0JDKEH PacCUUTaTh JPYrHe PEeCypChl, HEOOXOIUMbIC
JUISl YCTICIIHOTO BBIMOJHEHUS KaxKaoro stana. OcoOblid BUA PECYpcOB — 3TO KOMaHa pa3padbot-
YHMKOB, TPUBJICYCHHAS K BBIOJHEHHUIO MPOEKTa. [[pyruMu BHJAMH PECYpCOB MOTYT OBITH HEOO-
XOJMMOe CBOOOJIHOE JMCKOBOE NPOCTPAHCTBO HA CEpBEPE, BPEMs MCIOIb30BAaHHUS 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
NG JTANGEM patar 4.

TARACHMBLX
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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 ydyeTa BO3MOXHBIX MmpobiemM. Bo3MmoxHBIE, HO TPyIHO MPOrHO3UpPYEMbIE 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 3ateM eme 20%, 4ToObl ObITH T'OTOBBIM K TOMY, YTO HEBO3MOXHO
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 10 dTaraMm.



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 MEXIY pa3JIMUYHBIMU 3TallaMH IPOEKTa. OTH
JMarpaMMbl MOKHO CO3JaTh aBTOMATHYECKH C IOMOILIBIO MPOTPAMMHBIX CPEACTB MOIIACPKKHU
yIpaBJICHUS HA OCHOBE MH(OPMAIINH, 3AJI0KEHHON B 0a3¢ TaHHBIX MPOCKTA.

PaccMoTpuM 3Tanbl HEKOETO MPOEKTA, MPEICTaBICHHbBIE B Ta0d. 4.2, U3 KOTOPOU, B 4aCTHO-
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 - Dransl TpoeKTa

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 npuBeIEeHHBIX 3HAYEHHUH IJIUTEIBHOCTU 3TAllOB U 3aBUCHUMOCTH MEXIY HUMU
CTPOUTCS CeTeBOM rpaduk mociaenoBaTeaIbHOCTH 3TanoB (pucyHok 4.3). Ha sToM rpaduke BUIHO,
Kakue paboTbl MOTYT BBIIOJHATBCA MapajyIeNIbHO, a Kakue JOJDKHBI  BBIIOJHATHCS
MOCJIEI0BATENbHO JIpYT 3a JApPYroM. OTambl 0003HA4Y€Hbl NPAMOYTroJIbHUKaMU. KoOHTposbHBIE
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
Hayajy BBIIOJHEHUS 3TanoB. CeTeBylo quarpaMmy cieAyeT YNTaTh ClIeBa HAlIPaBO U CBEPXY BHHU3.
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Pucynok 4.3 - CereBast Auarpamma 3TaroB



Ecim 1ns co3maHus ceTeBOM JIuarpaMMbl  MCHOJB3YIOTCSI IPOrpaMMHBIE  CpEeACTBa
MOAJICPKKH YIPABICHUS IPOCKTOM, KaXAbIH 3TAIl JOJKEH 3aKaHYMBATHCS KOHTPOIbHOM OTMETKOM.
OuepenHol 3Tall MOXKET HauyaTbCs TOJBKO TOTAA, KOTAAa OyAeT MOJydeHa KOHTPOJIbHAs OTMETKA
(koTOpass MOXET 3aBUCETh OT HECKOJBKHMX IMpeallecTBYyomuX 5TanoB). [loaToMy B TpeTbem
cronbue Tabn. 4.2 mpuBEICHBI KOHTPOJIBHBIE OTMETKH; OHH OYAYT JOCTUTHYTHI TOJBKO TOT[A,
Korna OyneT 3aBeplleH 3Tal, B CTPOKE KOTOPOro MOMEIEHa COOTBETCTBYIOIIAs KOHTPOJIbHAS
OTMETKA.

JIroOo¥ 3Tanm HEe MOXKET HayaThCsl, TOKAa HE BBIMOJIHEHBI BCE 3TAIbl HA BCEX MYTAX, BEAYIIUX
OT Hayajla IpoeKTa K JaHHoMy stany. Hanpumep, stan T9 He MoxeT HayaThbes, OKa HE OyAyT 3a-
BepieHbl tanbl T3 u T6. OTMeTHM, YTO B JAHHOM CJIy4ae JOCTUKEHHE KOHTPOJIbHON OTMETKH M4
TOBOPUT O TOM, YTO 3TH ATAIbl 3aBEPILECHBI.

MuHUMalIbHOE BpeMsl BBIIIOJIHEHHSI BCETO ITPOEKTAa MOXKHO pacCcyuTaTh, IPOCYMMHPOBAB B
CETEBOM JuarpaMMme JJIMTEIBHOCTH 3TallOB Ha CaMOM JUIMHHOM MyTH (AJuHA NOYTH 31€Ch
U3MepsieTCsl HE KOJMYECTBOM JTAallOB Ha MYTH, a CYMMapHOW [UIMTENbHOCTHIO ATHX STAaIloB) OT
Hayaja IpoeKTa JJ0 €ro OKOHYaHUs (3TO Tak Ha3bIBAEMbIN KPUTHUECKUH NyTh). B HameMm cioyuae
MPOJOKUTENFHOCTh TMpoekTa cocTaBigeT 11 Hexmens wim 55 paboumx nued. Ha puc. 4.3
KPUTUYECKHIA MyTh MOKa3aH 0oJjiee TOJCTBHIMH JIMHUSMH, YeM OCTAJbHBIC MyTH. Takum 00paszom,
o0miasi MpOJOJKUTENBHOCTh peaiu3alluid MPOEKTa 3aBUCUT OT 3TamoB paboT, HAXOIAIMIUXCS Ha
KpuTndeckoM myTH. JlroOasi 3amepikka B 3aBEpIICHHH JIOOOTO 3Tama Ha KPUTHYECKOM IyTH
MPUBEIET K 3a/I€PAKKE BCETO MPOEKTA.

3ajiepKKa B 3aBEPIICHUM STaloOB, HE BXOASAIIMX B KPUTUYECKUM MyTh, HE BIUSAET Ha
MPOJOHKUTEIFHOCTh BCETO MPOEKTa A0 Te€X MOp, MOoKa CyMMapHasi ATUTENBHOCTh ATHX ITAroB (C
YUTOM 33JepXKEeK) Ha KaKOM-HHOyIb MyTH HE TPEBBICUT NPOJOIDKUTEIHHOCTH paboT Ha
KkputnueckoM nytu. Hanpumep, 3anepxka stana T8 Ha cpok, MeHbluui 20 qHEH, HUKAK HE BIUSAET
Ha OOIIYI0 MPOAOKUTENIBHOCTh TpoekTa. Ha puc. 4.4 mpencraBineHa BpeMeHHasi nuarpamma, Ha
KOTOPOM MTOKa3aHbl BO3MOKHBIE 33JIEPKKU HA KAXKJIOM 3Tarle.
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Pucynok 4.4 - BpemeHnHas quarpamma JUIMTETbHOCTH STAloB

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 HAWUTH CIIOCOOBI MX U3MEHEHUS C T€M, YTOOBI COKPATUTh JJIUTEIBLHOCTh BCETO MPOECKTA.
MeHeKephl HCIOIB3YIOT CETEBYIO AHAarpaMMy JUIS pacipeaeieHus pador.

Ha puc. 4.5 nmokazano apyroe npejacraBieHue rpadguka padbor. ITo BpeMeHHas JuarpaMMa
(vHOTIa Ha3bIBaeMas [0 MMEHHW ee m3o0peraresis auarpamMmoi ['aHTa) MOXeT OBITh IMOCTPOCHA
MPOrPaMMHBIMH CPEJCTBAMH TMOJIEPKKH Tporiecca ymnpasieHus. OHa MOKa3bIBACT JIUTEIHHOCTh
BBITIOJTHCHHUST KaXJOr0 JTala W BO3MOXKHBIC HMX 3aJepXKKd (IIOKa3aHbl 3aTCHCHHBIMHU
NPSIMOYTOJIBHUKAMH), a TaK)KE JaThl Ha4aja U OKOHYAHHS KaXJIOTO dTama. ITanbl KPUTHYECKOTO
IyTH HE HMMEIOT 3aTCHCHHBIX NPSIMOYTOJbHHUKOB; 3TO O3HAYAET, YTO 3aJepiKKa C 3aBepIICHHUEM
JAHHBIX 3TAIOB MPUBEET K YBEIMYCHHUIO JUTUTEIHHOCTH BCETO MPOCKTA.

Tabnuna 4.3 - PactipeesieHre UCTIOTHUTENCH 1O ATanam

OTan Hcnonaurens
T1 JxeiiH
T2 Anna
T3 JxenH
T4 ®pen
TS Mbspu
T6 Amnna
T7 Jxum
T8 Open
T9 JxeiH
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 mpUBENEHO paclpeneieHue pa3pad0TUMKOB Ha KaXKIIbIid dTall, MPEICTABICHHBIA Ha PUC.
4.5.

[IpuBenenHas Tabnuma MOXeT OBITh HCIONb30BaHA MPOTPAMMHBIMH — CpEICTBAMHU
MOJJICP)KKH  TIpOIlecca YIpaBICHUS IS TIOCTPOSHUS BPEMEHHOH JHAarpaMMbl  3aHSITOCTH
COTPYIHUKOB Ha OMpeeNeHHBIX »Tamax 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 pacnpeziesieHns 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, eclid CHeUaIuCT 3aHiIT B
MIPOCKTE, KOTOPBIN 3a7Iep)KUBACTCS, 3TO MOXKET CO3/IaTh NPSMBIC CIIOKHOCTH YIS IPYTUX TPOCKTOB,
IJIe OH TaKKe JOJKECH y4acTBOBATD.

[TepBoHavasbHBIN rpaduk pabOT HEM30EIKHO CONEPIKUT KaKHue-HUOYIh OIIMOKH WU HEIO-
pabotku. Ilo mepe peanuzanuu MPOEKTa pacCUUTAHHBIC OIICHKU JJIUTEIBHOCTH BBIOJHECHUS
9TanoB pabdOT IOJHKHBI CPAaBHUBATHCS C PEAbHBIMH CPOKaMHU BBIMOJIHEHHWS ITHUX 3TamoB. Pe-
3y/lbTAaThl CPAaBHEHUS JIOJDKHBI HCIIOJIB30BATHCS B KA4€CTBE OCHOBBI ISl MEpecMoTpa Tpaduka
paboT eme He pealr30BaHHBIX ATANOB MPOCKTa, B YAaCTHOCTH MJIsi 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 sl BHIOPAHHOTO 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, BKIKOYAIOIIMNA BCE MOJIyYEHHBIE AMAarpaMMbl M ONMCAHME CTpaTEruu
IUTAHUPOBaHMsI pUCKOB. [IpeacTaBUTh OTUET 110 TaOOPaTOPHOM paboOTe I 3aLUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B coorBercTBUM ¢ yKa3aHHOM NpeaMeTHOM oO0NacThl0 M KIAaccoM pa3padaTbIiBacMoil
MH(OPMALIMOHHOM CHUCTEMBI IOCTPOUTH BPEMEHHYIO M CETEBYI0 JUarpamMmbl; IOCTPOUTH
JuarpaMMy pacopelneleHUs YYacTHUKOB TIPYIIBl II0 3TalaM; IOCTPOUTH CIHCOK BO3MOXKHBIX
PHCKOB C yKa3aHUEM Ha3BaHUS U ONMCAHMS PHUCKA; IIPOBECTH aHAIU3 PUCKOB; OMMUCATh CTPATETUIO
IIJIAHUPOBAHUS PUCKOB.

Tabnuma 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 HHdpacTpyKTypa IpeanpusiTHs CIIIIP

10 | AnmaparHas HHQPACTPYKTYpa NPEAIPUSITHSI DKcnepTHas cUcTeMa

Conep:xanue oTyeTa

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

Ilo BBIITOJIHCHHOMY OTUCTY HNPOBOAUTCS 3alllUTa HpaKTH‘{CCKOﬁ pa6OTLI.

OTtduer MmO MpakTUYECKOW paboTe [OJDKEH COCTOSTh U3 CIEAYIOIHUX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

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

HCIOJIb3YCMBIC ITPU BBIITOJIHCHHUUN pa6OTLI.




- OCHOBHasl 4yacTh (omnucaHue paboThl). onrcaHue MHYOPMAITMOHHON CUCTEMBI; BpEMEHHAs U
cereBas JuarpaMMbl ympaBieHUs IpoekToM paspabotku WMC; nuarpamMma pacnpeneneHus
YYaCTHHUKOB TIPYHIIBI I10 3TamnamMm, CIIMCOK PUCKOB; aHAJIMU3 PUCKOB, CTPATCrud IIJIAHUPOBAHUA
PHCKOB.

- 3aKJII0UYEHUE (BBIBO/IbI);

- CIIMCOK MCIIO0JIb30BaHHON JIUTEPATYPBHI.

3amuTa OT4eTa IO IMPAKTHUYECKOM padoTe 3aKio4yaeTcs B IPEIbSIBICHUM IPENOAaBaTellto
IOJIyYEHHBIX pe3yJbTaToB B BUJE (paiiina U IEMOHCTpALMH MOJYyYEHHBIX HaBBIKOB IPU OTBETAaxX Ha
BOTIPOCHI ITPETIOIaBaTEeNsl.

KoHTpoJibHBIE BOIPOCHI

1. VnpagsieHue KaueCTBOM MIPOTPAMMHOTO MTPOIYKTA.

2. IIpornecc mirannpoBanus coznanus [10.

3. KoHTpOIbHBIE OTMETKH 3TAnoB padoT.

4. JlnarpaMmbl POLIECCOB U BPEMEHHbIE TUarpaMMbl.

5. BpeMeHHbBIE U CeTEeBBIE TUArPaMMBI.

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 ymnpasieHUS PHUCKaMH IPU 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
METOJIOJIOTUH YIIPABJIEHUS MPOEKTAMHM, IOJYYEHHE HABBIKOB I10 IPUMEHEHHIO JAHHBIX MOHATHN
IOpU TOCTPOCHUU IJIaHAa MPOEKTa, MOCTPOEHUs rpaduka paboT, pacrpeesieHUs] WCHOIHUTENEH,
YIOpaBICHUs  PUCKAMH, HM3YyYEHHE  METOAOB  YIPABJICHUS  KAadyeCTBOM  IPOCKTUPOBAHUS
MH(QOPMAILIMOHHBIX CUCTEM, U3YUEHHUSI METPUK KauecTBa MPOrPAMMHOI0 00ECTIEYEeHH .

TpeboBaHust K pe3ysbTaTaM BBINOJIHEHUS PAKTUYECKONW paboThl:

ITocTpouTs MOAENb YIIPaBICHUS IPOEKTOM, BKIIOYAIOIIYIO:

- OIIPEJIEJICHUE BCEX DTAIOB IIPOEKTA, 3aBUCHUMBIX JTAIlOB, OIPEACICHUE IMTEIBHOCTU
JTaIlOB;

- IIOCTPOCHHE HA OCHOBE IOJIYYECHHBIX JAHHBIX CETEBOM M BPEMEHHOW Marpamm;

- IOCTPOEHME AUarpaMMBbl pacrpeieleHus paOOTHUKOB I10 TaraM;

- pa3paboTKy MoKa3areyiell KadyecTBa BBIIIOJHEHUS MPOEKTA I10 ATaram;

- pa3paboTKy CcTpaTeruy yrpapieHHs PUCKaMH IO HTaraM.

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

OcHoBBI TECOPHH

CrtpaTteruu ynpasJjieHUsl PUCKAMHU NPH YNIPAaBJIEHUH NPOEKTAMHU

BaxHoii yacTbio paboThl MEHEKepa MPOEKTa SBJSETCS OLIEHKAa PUCKOB, KOTOPbIE MOT'YT I10-
BJIMATH Ha Tpaduk paboT MM HA KAUYeCTBO CO3]aBa€MOr0 MPOrpaMMHOIO MPOAYKTa, U pa3padoTka
MEPONPUITHIA O NMPEAOTBPAILIEHUIO PUCKOB. Pe3ynbTaThl aHamm3a pUCKOB JOJIKHBI OBITH OTpake-
Hbl B IulaHe mpoekTa. OmpeneneHne pUCKOB M pa3paboTka MEpONPHUATHHA MO YMEHBUICHHIO HX
BJIMSTHUS Ha XOJ1 BBIMIOJIHEHUSI POEKTA HA3bIBAETCS YIIPABICHUEM PHCKaMHU.

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 MOBJIMATH Ha
JIt00bIe IPOrpaMMHBIE ITPOEKTHI, 3TH PUCKH NPUBEACHHI B Ta0. 5.1.

Tabnuua 5.1 - Bo3aMo)xHbIE pUCKH TPOTPAMMHBIX IIPOEKTOB



Puck Tunsl pucka OnucaHue pucka

TekyuecTb Puck st mpoexra OmnbITHBIE pa3pabOTYUKH MOKUIAIOT POEKT JI0
pa3paboTUYHUKOB €r0 3aBEPIICHHS

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'OTOBLI 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 TUISL MOJICUCTEM HE MOCTYIMWIH K pa3padoTYnKaM B
crenupuKanuu pa3pabaTbiBaeMOro | COOTBETCTBUU C IpauKkoM padboT
MIPOJYKTa

Henoomenka pazmepa

Puck nns IIPOCKTa U

PaSMep CUCTCMBbI 3HAYUTCIIbHO IIPCBBICHII

pa3pabarsiBacMO JUISt NIEPBOHAYAILHYIO OICHKY
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 BEpOSATHOCTh TMPOSIBIECHHS 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-pucKky, OTHOCSIIUECS K OpraHU3aLMU-pa3pabOTUMKY HIIM TOCTABIIUKAM.

KoHeuHo, 3TH TUIIBI pUCKOB MOTYT Ilepecekarbesi. Harpumep, eciy ONnbITHBIN TPOrPaMMUCT
MOKHJIAeT MPOEKT, 3TO OyIeT PHUCKOM JJs TMpOeKTa (IMOCKOJBbKY 3aJepKMBAETCS CPOK CHAYU
FOTOBOTO MPOAYKTA), PUCKOM i MPOAyKTa (TaKk Kak HOBBIM NPOTrpaMMHCT, 3aMEHUBIIHMMA
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 yrpaBieHUsl pUCKaMH I0Ka3aHa Ha pHc. 5.1. DTOT mpouecc 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  IMOCJICAOBATCIIBHOCTh  IMOABJICHUA

PHUCKOBBIX CUTYaIUil.



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

4. MoHUTOpUHT pUCKOB. IlocTOSIHHOE OlLieHMBaHUE BEPOSTHOCTEH PUCKOB U BBIIOJHEHHE
MEPOIPUATHH 10 CMATYCHUIO ITOCJIECICTBUI IPOSBICHNS PUCKOBBIX CUTYyalL[UH.

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 pUCKaMH, KaK WU APYTU€ MPOUECCHI IMNIAaHUPOBAHUA, SABIACTCA HUTC-
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 aHaJIu3 PUCKOB U IMEPBOCTCIICHHOC BHHUMAHHEC YACIACTCA 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 JOKYMEHTHUPYRKOTCA B BUAC IJIAHOB YIIPABJICHUA
PUCKAMH. Onu AOJDKHBI BKJIKOYATh OIMMCAHUC BO3MOJKHBIX IMPOCKTHBIX PUCKOB, UX aHAJIMU3 U IIC-
PECUYCHDb MepOHpHﬂTHﬁ, HCO6XOI[I/IMLIX AJId yIIpaBJICHUS PUCKAMH.

OnpenesieHne pucKoB

OmnpeneneHne puckoB — MepBas CTaaus Mpolecca yrnpaBieHus puckamu. Ha sToit cranumn
OTIHCBIBAIOTCSl PHCKH, KOTOPBIE MOTYT MPOSIBUTHCS TIPU peaH3alny MpoekTa. B npuHIune Ha sToi
CTaJuM HE [JOJDKHA OLEHHBATbCA BEPOSTHOCTb M 3HAYMMOCTb PHCKOB, HO Ha IPAKTHKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIbHBIMU MOCIIEICTBUSAMU OOBIYHO OTOPACKIBAIOTCS CPa3y.

OmnpeneneHne pUCKOB MOXET BBIMOIHATHCS B PEKUME KOMaH/IHOM pabOThI ¢ HCIOIB30BAHNU -
eM mojaxoja "Mo3roBoi mTypM" JIMOO OCHOBBIBAThCS Ha OIbITE MeHeMkepa. [Ipu ompeneneHun
PHCKOB MOYKET TOMOYb NPUBEACHHBIN HI)KE CIIMCOK BO3MOXKHBIX KaTETOPHUIl PHCKOB.

1. Texnonornvyeckue pucku. [I[porcTeKaroT W3 MPOrPAaMMHBIX M aIlllapaTHBIX 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 puckd. 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 ornennBanusi. CBsi3aHbl C OIICHUBAHUEM XapAaKTEPUCTHK MPOTPAMMHON CHCTEMBI
peCypcoB, HEOOXOUMBIX JIJISl pean3alu IPOeKTa.

B 1abn. 5.2 npeacraBieHbl HEKOTOPBIE MPUMEPHI, OTHOCSIINECS K KaKIOW M3 OMHCAHHBIX
KaTeropuii puckoB. Pe3ynbraTom 3Tama onpeneaeHus: puckoB OyAeT AJTUHHBIA CIHCOK BO3MOKHBIX
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 MPOrPaMMHOM CUCTEME,
He o0ecrnieunBaeT 00paboTKy 0KH1aeMOT0 00beMa TPaH3aAKIIUH.

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

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

Benymmii pa3paboTunk 3a00j1en B caMoe KPUTHUYECKOE BpeMsl.
HeBo3M0xHO oprann3oBath He00X0uMO€E 00yUYeHHEe epcoHalIa
Opranu3alioOHHbIE PUCKHU B opranuzanuu, Beimmonustomen pazpadborky 10, npousomwia pe-
OpraHusalnysi, B pe3ylbTaTe 4ero HU3MEHWINCh MPHOPUTETHl B
YIIPaBJICHUH ITPOEKTOM.

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

NuctpymenTanbabie pucku | [Iporpammusiii koa, renepupyembiii CASE-cpenctBamu, He 3¢-
(heKTHUBECH.

CASE-cpenctBa HEBO3MOXKHO HMHTETPUPOBATh C  JIPYTHMMH
CpeACTBaMU MOJICPIKKU POEKTA

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

[lepBoHauanbHast HeueTKass (HOPMYIHPOBKA IIOITH30BATEIBCKUX
TpeOOBaHUI IpUBENa K 3HAUYUTENIbHBIM 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 KaKJO0T0 ONPEIEICHHOIO PUCKa MOACUYUTHIBAETCS BEPOSITHOCTh €ro Mpo-
SBIIEHUS U ylIepO, KOTOPBIA OH MOXET HaHecTU. He cyriecTByeT mpOCThIX METOJOB BBIOJIHEHHUS
aHaJn3a PUCKOB — B 3HAUMUTEIHLHON Mepe OH OCHOBaH HA MHEHHUH U ONBITe MeHemkepa. MoKHO
MIPUBECTHU CIEAYIOLIYIO IIKAy BEPOATHOCTEN PUCKOB U UX MOCIEACTBUM.

BeposiTHOCTh puCcKa cUMTaeTCsl OUeHb HU3KOM, €Clii OHa uMeeT 3HadeHue mMeHee 10%; Hu3-
KoM, ecnu ee 3HaueHue ot 10 no 25 %; cpeaneit npu 3HadeHUsX oT 25 10 50%; BBICOKOU, eciu
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.

Pe3ynbrarhl aHanmm3a puCKOB JOJKHBI ObITh MPEACTABIEHBI B BHJI€ TAOIHUIBI 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 M CTEICHb yIiepda OT HUX yKa3aHbl MPOU3BOJBbHO. Ha mpakTuke miis uX ompenercHus
HeoOxoauma moApoOHass mHpopMalus O TpoekTe, TexHojoruu cosfpanus [1O, komanme paspa-
OOTYMKOB M O CAaMOM OpraHU3alHH.

Tabmmna 5.3 - Circok pruCcKOB MMOCIIe MPOBECHHS UX aHAITN3a

Puck BepositHocts | Ctenens ymepba

@uHaHCOBbIE 3aTPyIHEHMs B OpraHu3aluu npuBenu 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, HCIIOJIb3yeMble MOBTOpPHO, | Cpemusis 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

nmpousoniia peopranu3anus, B PE3YIbTATC qero
N3MCHUJIMCH IPUOPUTETHI B YIIPABJIICHUHU ITPOCKTOM

baza maHHBIX, KOTOpas HUCHONB3yeTCcsl B TporpammHoi | CpenHss CepnesHas
cucrteMe, He obOecneyrBaeT o0O0pabOTKY OXKHUIIAEMOTO
00beMa TpaH3aKIUN

HenooleHkn BpeMeHU BBIIOJIHEHUS 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 TpeOOBaHMi, MPOSBUBIIMXCSA Ha
NO3HMX CTaJIUSAX pa3pabOTKU NPOEKTa

HeBo3MoxkHO opranuzoBath HeoOxoaumoe obOyuenue | Cpensis Tepnumas
IIEpCOHAJIA

CkopocTtb BbIsiBIEHUS AePeKTOB B cucreme Huke panee | Cpemusis Tepnumas
CIJIAHUPOBAHHOMN

Pa3mep cucteMbl 3HAUMTENBRHO NPEBBINIAECT IEPBOHA- | Bricokas Tepnumas
YaJIbHO PACCYMTAHHBIN

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

KoHeuHo, Kak BEpOSTHOCTb PUCKOB, TaK MU BO3MOXKHBIN yIIepO OT HUX JOJKHBI IIepecMar-
pUBaThCS NPU MOCTYIUIEHUU JOIOJIHUTENBHON HMH(pOpMAUMu 00 3TUX PUCKAX U 10 MEpe peaju-
3allMd MEpPONPUATHHA MO ynpaBieHH0 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 TMPOTSHKEHUU BCErO CpOKa BBHIMOIHEHMs mMpoekTta. OmpeseneHue 3THX
3HaYMMBbIX PUCKOB 3aBHCUT OT UX BEPOSTHOCTEH M BO3MOXHOro ymepba. B olmem ciyuae Bceraa
OTCJIC)KMBAIOTCSI PUCKU C KaTacTpO(PUUECKUMH IOCIEICTBUSAMHU, a TAKKE PUCKU C CEPbE3HBIM
yiepOooM, 3HaueHHe BEPOSATHOCTH KOTOPBIX BBIIIE CPETHETO.

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. JTO MOXKET ObITh MATh PUCKOB, a MOMXKET —
nATHaauaTe. Ho, KOHEYHO, KOJIMYECTBO PUCKOB, 110 KOTOPBIM IPOBOAUTCS MOHUTOPHHI, JOJKHO
ObITh 0003pUMBIM. bousbllIOE KONMMYECTBO OTCJIEKHUBAEMBIX PHUCKOB MOTPEOYyeT OTrPOMHOIO
KosimyecTBa cobupaemoil mH(popmaruu. M3 crnucka pHCKOB, MpencTaBIeHHBIX B Tabu. 3.6, s
MOHMTOPHMHTA CJEAYyeT OTOOpaTh T€ PUCKU, KOTOPbIE MOTYT NPHUBECTH K KaTacTpopUUecKuMm u
CEPBbE3HBIM ITOCIIEICTBUAM JJIs BALLIETO IIPOEKTA.

Ili1annpoBaHue PUCKOB

[InanupoBaHue 3aKIIIOYAETCS B ONPENEICHUU CTPATETUU YIPABICHUS KaXIAbIM 3HAYMMBIM
PHCKOM, OTOOpaHHBIM JAJIsi MOHUTOPHHIA IOCJIE aHaIM3a PHUCKOB. 3/1€Ch TaKXKe HE CYIIECTBYET
OOIMIETTPUHATHIX MOJIXO00B Uil pa3pabOTKU TaKUX CTpaTerHii — MHOTr0oe OCHOBBIBaeTCs Ha "dyThe"



U ONbITEe MEHe[Kepa mpoekTa. B Tabn. 5.4 mnokasaHbl BO3MOXHBIC CTPAaTETWH YIPABICHHUS
OCHOBHBIMH PUCKaMU, TPUBEACHHBIMH B Ta0J. 5.3.

Tabnuma 5.4 - CtpaTeruu yrnpaBjaeHUs PUCKAMH

HEKBAIU(DUITUPOBAHHOTO
nepcoHasa

Puck Crparerus

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

OpraHu3auu MOKAa3bIBAIOIIUI BaXHOCTh JAHHOTO TPOEKTa Ui JOCTHKEHUS
(hMHAHCOBBIX IIE€TICH OpraHu3aluu

[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 00s13aHHOCTH U paboTa YWICHOB KOMaHJIbl IIEPEKPHIBAIN JAPYT
Jpyra, BCIEACTBUE ATOrO pa3pabOTUYMKHU OyqyT 3HATH W MOHUMATh
3a/1a4u, BBIIOJIHSEMBIC IPYTHMH COTPYAHUKAMHU

JedexTHpie CHUCTEMHBIC
KOMITOHEHTBHI

3aMEHHTH INOTCHIIMAJIBHO I[e(i)eKTHI)Ie CUCTCMHBIC KOMIIOHCHTbBI
IIOKYITHBIMY KOMIIOHCHTAMH, I'apaHTUPYIOINHUMHU KauCCTBO pa6OTBI

W3menenus TpeboBaHUi

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

Peopranuszanus [IoaroToBUTH KpaTKUil ITOKYMEHT JUIsl PYKOBOJCTBA KOMIIAHMH,
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,
BBITIOJIHEHMSI IPOEKTA HCCIIEI0BATh BO3MOXXHOCTb MCIIOJIb30BaHUs reHeparopa

IIPOrpaMMHOT0 Ko0J1a

Cy1iecTByeT Tpu KaTETOPUM CTPATETHI YIIPABIECHUS PUCKAMH.

1. Crpareruu npenotBpamieHuss puckoB. COTJIaCHO ATUM CTpaTETHsiM CJEAYeT MPOBOJUTH
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 CIyXUT cTpaTerusi yMeHbLIEHHUs yiiepOa OT OoJIe3HH YJIEHOB KOMAaHJbI
pa3paboTyrkoB (cM. Tabi. 5.4).

3. Ilnanuposanue "aBapuitHbIX" cuTyaruii. COrJIacCHO ATHM CTPATETUSM HEOOXOIUMO UMETh
IUTaH MEPOIPUATUH, KOTOPBIE CIENYET BBIIOJIHUTH B Cllydae MpOSIBJICHUS PUCKOBOM cuTyauuu. B
Tabis. 5.4 310 cTparerus MOBEACHUS NMPU BOZHUKHOBEHHWU (PUHAHCOBBIX MPOOJEM Yy OpraHU3alluu-
pa3paboTyuKa.

MOHUTOPHHI PHCKOB

MOHMTOPUHI PUCKOB 3aKJIIOYAacTCd B DPETYISIPHOM IIEpPECUYETE BEPOATHOCTEM PHUCKOB MU
ymep0a, KOTOPbIi OHM MOTYT HaHECTH. [[J1s1 7TOro HE0OX0AUMO TTOCTOSTHHO OTCIIEKHUBAThH (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 noAep KKK mpouecca co3nanus [10, MHOrouncineHHble JOKYMEHTH-
POBaHHBIE TEXHOJIOTMYECKHE TPOOIEMBI

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




HIepCOHATIOM MEXIy WIEHAMH KOMaHIbl pa3padOTUYMKOB, HU3KOE Ka4eCTBO BBIIOJ-
HEHHOI paboThI

OpraHu3aloHHbIe PasroBopsl cpean mepcoHala O TACCHBHOCTH M HEZOCTATOYHOM

PHCKH KOMIIETEHTHOCTH BBICIIIETO PYKOBOJICTBA OPTaHU3aLuU

HNucTpyMeHTaIbHBIE Hexxenanne pa3pabOTYMKOB HCIONB30BaTh MPOTPAMMHBIE CPEICTBA

pHUCKHU NOJCPKKH, HeopoOputenbHble 0T3b1BbI 0 CASE-cpenctBax, 3ampocsl

Ha OoJiee MOINHBIC NHCTPYMCHTAJIBHBIC CPEICTBA

Pucku, cBs3aHHEIE C
CHCTEMHBIMU
TpeOOBaHUSIMU

HeobOxomuMocTh mepecMoTpa MHOTHUX CHCTEMHBIX TpeOOBaHUH,
HEOOBOJILCTBO 3aKka3zunka [10

Puckm oneHuBaHus

W3menenus rpaduka paboOT, MHOTOYHCIEHHBIE OTYETHl O HAPYIICHUH

rpaduka padbot

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

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 YKAa3aHUEM 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 3aIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B coorBercTBUM C YyKa3aHHOW HpeIMETHOW 0O0JacTbi0 M KJIaccoM pa3padarbiBaeMOn
UHPOPMALIMOHHOM CHCTEMBl MOCTPOUTh BPEMEHHYI0 U CETEBYIO JUarpaMMbl; TOCTPOUTH
AuarpaMmy pacrupeaciiCHus YYaCTHUKOB TPYIIIbI IO 3TalnaM; IOCTPOHUTH CIHMCOK 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 npeanpusitue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CrpountenbHOe NpeaIpHUsITHE NC yuera

8 Bricuiee yueGHOe 3aBejieHUE NC ynpaBneHus
9 Wndpactpykrypa npeanpuarus CIIIP

10 | AnnaparHas UHPPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

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

OTuer mO mpakTH4YecKOW 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; TIPOrpaMMHO-aIIapaTHBIC CPEICTBA,
UCTIOJIb3YEMbIC TIPH BBHITIOJTHEHUH PAOOTHI.

- OCHOBHAs 4acTh (ONMCcaHue pabOThI): ONMUCAaHUEe HHPOPMAIIMOHHON CHCTEMbI; BpeMEHHAs 1
ceTeBas JUarpaMMbl yIOpaBlieHUs MpoekToM paspabotrkun WC; nuarpamma pacrupeesieHus
YYaCTHUKOB TPYIIBI IO 3TamaM; CIHCOK PHUCKOB; aHAIM3 PHUCKOB; CTPAaTErdsl IUTAHUPOBAHHS
PHUCKOB.

- 3aKJII0YCHHE (BBIBOJIBI);

- CIIMCOK MCII0JIb30BAaHHOU JINTEPATYpHI.

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

KOHTpOJIbHLIe BOIIPOCHI

1. VipasneHue pruckamMu IpH HIPOSKTUPOBAHUK 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 JTAHHBIA POCKT

8. Cxema mporiecca ynpaBJieHUs] pUCKaMU

9. Pe3ynbTaThl aHANIN3a PUCKOB

IpakTunyeckas padora 6. MeToabl ynpaB/ieHHsi KA4eCTBOM HHKEHEPHOTO NMPOEKTAa

Heab padotbl: V3yueHue crpareruut ynpaBieHUs KadeCTBOM IIPU YIPABICHHU NPOCKTAMHU.
ITosryueHne HaBBIKOB 10 IPUMEHEHUIO [JaHHBIX METOHOJOTMH i IUIAHUPOBAHMS IPOEKTA.
N3yuenue MeTo10B ynpaBieHHs KayeCTBOM IIPOSKTHUPOBAHUS HHYOPMAIIMOHHBIX CUCTEM.

[IpakTuyeckas paboTa HampaBjieHa Ha O3HAKOMJICHME C OCHOBHBIMH IOHSTHUSMHU
METOJOJIOTUH YIIPABJICHUS MPOEKTAMHM, MOJYyYECHHE HABBIKOB 10 NMPUMEHEHHIO JAHHBIX NOHATHI
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 pe3ynbTaTaM BINOJIHEHHS IPAKTUYECKONW paboThl:

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

ITocTanoBKa 32124 K NPpaKTHYecKol padore 6

1. U3yunTs npearaeMplii TEOPETUUYECKHUM MaTepHal.

2. Pa3zpaboTaTh METOJIOJIOTHEIO YIIPABJIEHUS Kaue€CTBOM IPOEKTA.

3. Pa3zpaboTraTh anropuTMBI OMpeesieHIs KauecTBa MPOEKTa

4. Onucate METPUKH KauecTBa MPOEKTa

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

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

CHUCTCMBI pa3pa60TaTL MCTPUKHU OLICHKU Ka4YCCTBA MMPOCKTA.

Tabnuia 6.6 — nnuBuayanpHbIC 3aJaHUS

No [TpenmeTHas o6nacth Kmacec UC

Cxian MRP

2 ITpon3BOACTBEHHOE NIPENIPUSITHE 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 IPEIIPUITUS 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:

- TUTYJBHBIH JIUCT;

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

- OCHOBHas 4acTh (OIMCaHUe padOThI): ONMKUCAaHHUEe HHPOPMAIIMOHHOM CHCTEMbI; BpEMEHHAs U
ceTeBas JUarpaMMbl yIpPaBIeHUS MPOeKToM paspadotkun WC; muarpamma pacmpeieiieHus
YYaCTHHKOB TPYIIBI IO JTalaM; CIHCOK PUCKOB; aHaJIW3 PHUCKOB, CTPATETHs 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 padoTthl: V3yueHne COBpeMEHHbBIX TEXHOJIOTHUI MEHEIKMEHTA HHKEHEPHBIX 3a/1ad.

IIpakTyeckas paboTa HampaBiieHa Ha O3HAKOMJICHHE C COBPEMEHHBIMHM TEXHOJIOTHUSIMHU
MEHEI)KMEHTa WHXEHEPHBIX 3ajay, MOJy4eHHE HaBBIKOB MO MPUMEHEHUIO JAHHBIX NOHSTUN NpU
NOCTPOCHUM IUIaHA TIPOEKTa, IOCTpOoeHus Tpaduka padoT, pacmpeneneHHus HCHOTHUTENEH,
yIOpaBiICHUS  pPUCKaMHM, HM3y4YE€HHE  METOJNOB  YNPABICHUS  KAueCTBOM  MHPOCKTUPOBAHUS
MH()OPMALIMOHHBIX CHCTEM, H3y4SHHUS] METPHK KauecTBa MPOTPAMMHOTO 00ECIICUSHHSI.

TpeboBanus K pe3yiabTaTaM BBIIIOIHEHUS TPAKTUYECKOI paboThI:

[Toctpouth MOAENs YINpaBIEHHUS] MPOEKTOM, BKIIOYAIONIYIO ONpPEIEICHUE TEXHOIOTHH
MEHEPKMEHTAa MHKEHEPHBIX 3a/1a4

IocTanoBKa 3a1a4u K NPAKTHYeCKOii padoTe /

1. 3yuuTh npejiaraeMblii TEOPETUUECKUN MaTepual.

2. OnmcaTh CTPAaTEruio UCIOIH30BAHUS TEXHOJIOTHI MEHEDKMEHTA WHKCHEPHBIX 3a71a4.

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

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUN

B cooTrBercTBMM ¢ yKa3zaHHOW TPEAMETHOW OOJIACTBIO W KJAcCOM pa3pabaTbiBaeMOi
WH(GOPMAIIMOHHONW  CHUCTEMBl IOCTPOUTH MOJIENb YIPABJICHUS TPOCKTOM, BKIFOYAIOIIYIO
ompeieNieHue TEXHOJIOTUNA MEHEKMEHTA WHKEHEPHBIX 3a]1a4.

Tabmura 7.6 — MHauBHyaIbHBIC 33 JaHUS



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 BBIMOJHEHHOMY OTYETY MPOBOJUTCS 3aIUTa MPAKTUICCKON paOOTHI.

OTyer 1O MpPaKTHYECKOW 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-aINIapaTHbIE CPEACTBA,
UCIIOJIb3YEMbI€ TIPU BBHITIOTHEHUH PAOOTHI.

- OCHOBHasI 4acTh (OmUcaHue paboThI).

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIMUCOK MCIOJIb30BAaHHOM JIUTEPATYPHI.

3amura oT4eTa MO MPAKTHYECKOW pabdOoTe 3aKIIOYaeTCs B NPEIBSBICHHUH IPENOAaBaTEIIO
MOJIYYCHHBIX PE3YJIbTaTOB B BHUJIE (pailyia 1 AEMOHCTpALIMH MOTYYEHHBIX HABBIKOB MPU OTBETAX Ha
BOITPOCHI IIPETIO/IaBaTEIIs.

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

Heanb padorel: V3yueHue crpareruii ynpaBlieHHs WH)KEHEPHbIMU poekTamu: Agile, Scrum,
Kanban, XP, APF.

[IpakTnyeckas paboTa HampaBieHa Ha O3HAKOMIIEHHE C OCHOBHBIMH CTpaTerHsSMU
ympasienus npoektamu: Agile, Scrum, Kanban, XP, APF u, nmosiy4deHre HaBbIKOB 110 TPUMEHEHHUIO
JAHHBIX MOHSATUN MPH TIOCTPOCHUH TUTaHA MPOEKTA, MOCTPOCHUS rpaduka padoT, pacrpeneneHus
UCTIOJTHUTEIIEH, YIIPaBICHUSI PUCKAMH, H3YYE€HHE METOOB YIPABJICHHUs KaYeCTBOM MPOCKTHPOBAHHUSI
MH(POPMAIIMOHHBIX CHCTEM, H3YYCHHSI METPUK KauecTBa MPOrPAMMHOT0 00ECIICUCHHSI.

TpeboBanwust kK pe3ybTaTaM BBHITIOTHEHUS TPAKTUIECKON pabOTHI:

[ToctpouTh MoOzENb YNpaBIEHUS TMPOEKTOM, BKIIOYAIOIIYI0 ONHCAHHUE CTpaTeruid
yIpaBJeHUs] HHXKeHepHbIME MTpoekTamu: 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
NpPaKTUYEeCKON paboTe /ISl 3aIIUTHI.

BapuaHTbl HHAUBUAYAIBbHBIX 3alaHUN

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

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



Tabnuia 5.6 — anuBuayanpHbIC 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 3aBeieHre NC ynpaBnenus
9 WudpacTpyKTypa npeanpusiTis CIHIIP

10 | AnmapaTtHas uHQpaACTPYKTypa IPEeIIPUSITUS DKcrepTHas cucreMa

Conep:xanue oT4yeTa

[To BeIMONHEHHOW paboTe cocTaBisieTcs oTdeT. OTYET BBIMOIHICTCS B DJICKTPOHHOM BHJIC.
[To BBITIOJIHEHHOMY OTYETY IIPOBOJIUTCS 3AIIUTA PAKTHYECKON paOOTHI.

OTuer mTO mpaKTHYECKOW paboTe JODKEH COCTOATh W3 CICAYIOIIUX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHASI YacTh: KpAaTKOE OIMCaHUE IeNiel mpoekTa. BBomHas YacTh oTYeTa JIOJDKHA
BKJIIOYATh MYHKTBI: YCJIOBHE 3a/1a4M; MMOPSIOK BBITIOJIHEHUS; POrpaMMHO-aNapaTHbIC CPEICTBa,
UCIIOJIb3YEMbIC TIPH BBITIOJTHEHUH PAOOTHI.

- OCHOBHAs 4acTh (onmucaHue padoThI):.

- 3aKJII0UYEHUE (BBIBOJIBI);

- CIIUCOK MCIIOJIb30BAHHOW JIUTEPATYPHI.

3amuTa OT4eTa MO MPAKTHYECKOH padoTe 3aKI0YacTCs B MPEIBSIBICHUH IPEIOAABATEIIO
MOJIYYCHHBIX PE3yJIbTAaTOB B BHJIE (paiija U IEMOHCTPALIMU MOJyYCHHBIX HAaBBIKOB IPU OTBETaX Ha
BOTIPOCHI ITPETIOAaBaTEIIS.

6. VYAEBHO-METOJNYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
TV CHMUIIAHBI

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

6.1.1. [lepevyeHs OCHOBHOIi JTUTEPATYPHI

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

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

6.1.2. [lepeyeHn AONMOTHUTETbHOM JIUTEPATYPHI

1 Kynemos, A. B. KoHTpakThl M BHEIIHETOProBas JOKyMeHTanus : y4yeO. mocobue /
A.B. Kynemos, JI.LA. Kentoa, O.B. [llumkuna. - CII6. : Tpounkwmit moct, 2012. - 256 c. :
wi. - Ha yue6nuke rpud: Jon. YMO. - [Ipuin.: 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 MEHEPKMEHT B PEILICHUH MH)KEHEPHBIX 3a/1a4»

2. Meronuyeckue pPEKOMEHJAIUU JJsl CTYAEHTOB TI0 OpPraHU3allH CaMOCTOSITEIbHOMN
paboTel o gucuuILIMHE «[IpOeKTHBIN MEHEPKMEHT B PELICHUN MHKEHEPHBIX 3a/1au»

6.3. [lepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHO# ceTu UHTEpHeT,
HEe00XOAUMBIX /115l OCBOEHHS TUCHUILIUHBI

HNuTepHeT-pecypcebl:
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 GUOIHOTEUHAS 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 caiit MEHHCTEPCTBA SKOHOMUYECKOTO Pa3BUTHS
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