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BBEJIEHUE

B Metoanueckux ykazaHUSX COIEPXKATCsS MaTepHallbl, HEOOXOAUMBIE Il CAMOCTOSATEIbHON
NOJATOTOBKH CTYIEHTOB K BBIIOJHEHUIO MPAKTUYECKUX paboT. B ommcanue nmpakTuiyeckux padot
BKJIIOUEHBI 1IeJIb PaboThl, MOPSAIOK €€ BBIINOJHEHHS, PAacCCMOTPEHBI TEOPETUYECKHUE BOMPOCHI,
CBSI3aHHBIC C pean3aliell NOCTaBICHHBIX 3a/1a4, IPUBEIeHA HEOOX0MMast JTUTEpaTypa.

Meroanueckue yka3aHUsl IOCBSIIEHbl Kypcy «lIpOeKTHBIM MEHEIKMEHT B pEeLICHUU
WH)KEHEPHBIX 3a/auy». YHOPaBIATh JIOABMH CJIOXHO. YNIpPaBiATh JTIOABMHU 3()(HEeKTHBHO —
HEUMOBEpPHO CJI0XKHO. [loaTOMy MBI H300peTaeM U CMEIIMBAaeM pa3Hble MPAKTUKH, AJITOPUTMbI
Y TEXHOJIOTMH KOHTPOJIS, OLEHKM pE3yJlbTaroB Tpynaa. llepexomum oOT yCcTapeBUIMX METOIUK
K HOBBIM, CTapaeMcsi y4eCTb BCE HIOAHChl M PUCKH, TPAaTHUM BPEMS U PECYpChl Ha IUIAHUPOBAHME
BMECTO pabOTHI 0 HAKATaHHOM.

W3 MHO)XEcTBa METOAOJOTUM HY)XHA OJHA ONTHMMAaJbHAas W HACTPOCHHAs JIMYHO IOJ Hac
u Hall npoekT. OAHO [Je/0 BBIIOJHATH IIAOJOHHBIE 3aJa4d CTPOrO I10 CKPUNTAM W3 KHUIH,
JIpyroe — MeToJI0M Mpod u omKrOOK BbIpadaThIBaTh CBOU CIIELUATbHBIC MHCTPYMEHTHI JUIS y4eTa
NPUOPHUTETOB  KOMMaHuM. [loaToMy mpoekTHblii  MeHemKkMeHT (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, JIeIeTUPOBAHNE

OTBETCTBEHHOCTH) MOJIETIN yrpaBieHus. OOmuid MEHEIKMEHT Ui MpEeANpPUHUMATENs CBOIMICS
K TOMY, YTO €CThb PYKOBOIMTEIb U UCIOJHUTENDb 3a1a4yi. JUCHUIUIMHA B3aUMOJIEHCTBUS 3aBUCEIIA
OT TOTr0, KaK mponucaHo B mabione. [11abnon ke 6bu1 BOUT B pa3yMbl BCEX OJIMHAKOBO JIeT 3Tak 20-
30 mazan. TompKo 3TOT MAOJIOH YK€ HE IPUMEHHUTH K HOBBIM YCIIOBHSIMH MUPOBOTO PHIHKA.

Hcroprueckn Bce HAYajIoCh € TOrO, 4TO B NEpHOJ mepecTpoilku 90-x romoB cama JIOrMKa
BeJeHUsI Ou3Heca ObUla HapyllleHAa HAaCTOJbKO, 4YTO IMOMNBITKM IOCTPOUTh HOBYIO pabouyro
KOHLICTILIMIO YIIPAaBJICHUS B MUJUIEHUYM CO3JalM TEPMUH «KOMIAHUSA-OJAHOJIHEBKa». KoHuenuuu
TaKUX KOMIAHMHA NPOBEPSUIMCH HA MPOYHOCTh W TOJNBKO oxHa u3 10 koMmaHWii cymiecTBoBaia
6onpire monyroaa B 2000-x. IlapannenbHO ocTaBaluCh MHOTOJIETHUE MPEANPUATHS, KapAUHATIBHO
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 BpPOJIE «UTO TAaKOE€ YIPABICHHUE MPOEKTAMU M COBPEMEHHBIH MEHEIKMEHT», «KaK
pacnpenenaTb 00s3aHHOCTH, MPaBUIIBHO MPENyrajblBaTh U COKpAIlaTh PUCKW» MPEAIpPUHUMATENN
JI0 CUX TOP BBIOMPAIOT KPYMHUIIBI 3HAHUH, MPUMEHUMBIX UIMEHHO B X KOMIAHHUSX.

Celiyac MbI cieIMM B HOBOCTAX Kak HpPHUOBUIbHBIE KOPHOpAaMM pacTyT U pacHanarorcs
Ha MOJpPAa3AEICHUS, TOKYIAIOTCS U IEPEKUBAIOT CTPYKTYPHBIE CIMSIHMS. 33 KaKIbIM aKTOM KYIUIH-
NPOJaXXH OTHEeIa KPOEeTCsl CIIOKHAasg CeTh NPOEKTOB (Ta/PKEThbl, MPUIOKEHMSI, PACIIUPEHMs IS
Opay3epoB), CBS3aHHBIX IO Pa3HbIM KpuTepusiM. Korjga MeHSIOTCS KpUTEpUH, MEHSETCS JIeJIeHHue
IIPOEKTOB Ha rpymnmbl. MIMEHHO HM3MeHeHHe rpynnupoBKH M coodmaror HaMm B CMU. Buytpu xe
KOMITaHUH MPOJIOJKAIOT paboTaTh, @ MPOEKTHI BEYTCS HEIIPEPBIBHO.

IT project management (PM) — 3T0 AUCIHMILIHHA, YTO O0BEAUHSACT MPOLETYPHI, TIPUHIUITHI
U MIOJIUTUKY  BefeHus OusHeca. OHa  PYKOBOJUT MPOEKTOM  OT pa3pabOTKU  KOHLEHIMU
JI0 3aBEepUICHMSI IPOEKTa.

OOummit  (pyHKUIMOHANBHBIM) W MPOEKTHBIH  MEHEKMEHT OTJIMYAaeTcss TeM, 4TO
(GyHKIIMOHAIBHBIA MEHEKMEHT cTabuiieH. Ero menb: moajep:kaTh U NPUYMHOXUTh KauCTBO U
3P PEKTUBHOCTh MPOrPaMMHOTO NpoaAyKTa. EcTh oTpaboTaHHbIH 111a0JI0H, OH pabOTaeT MOCTOSHHO.
[TpoekTHbIII MEHEIKMEHT H3MeHYUB. Llenb MPOeKTHOro MEeHEeIKMEHTAa: JTOCTUTHYTh pe3yjbTaTa
000 11eHOM, yuuThIBas, 4To ecTh deadline.

[IpuumHO¥l mepexoma oT obmero MeHemKMeHTa K PM  dame apyrux CTaHOBUTCS
HA/IeKHOCTb —  BMECTO  OTHOCHTEJIbHOH  aOCTpaKkTHOW  MEPCIEKTUBBl K MPeACcKa3yeMbIM
pe3ynbTaTam.



1. HEJIb 1 3AJIAYHN OCBOEHMUSA JUCIIUITJIMHBbI

Lenbto ocBoeHust AUCUUIIITUHBI «I[pOEKTHBIA MEHEI)KMEHT B PEIICHUN MHXKEHEPHBIX 3a7au»
sBisiercs (GopMmupoBaHue Habopa MpodecCHOHANBHBIX KOMIETEHIHMH Oymaymiero OakamaBpa IO
HanpapyieHU0 1oaArotoBku 38.03.04 ['ocynapcTBeHHOE U MyHULIMTIIAIBLHOE yIIPaBJICHUE.

3aja4l OCBOEHHUS JHCLUUIUIMHBI H3Yy4EHHE METOJOJOTMU IPOEKTHOIO MEHEKMEHTA,
OCBOEHHUE METOJIOB U HHCTPYMEHTOB ITPOEKTHOI'O MEHEIKMEHTA B PEIICHUH WHKEHEPHBIX 3a7au.

2. OBOPYJIOBAHUE U MATEPHUAJIBI

ATmmapaTHbIe CpeJICTBA: MEPCOHAIBHBIA KOMITHIOTED;

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

VYueOHblii kimacc ocHamieH IBM-coBMeCTUMBIMU KOMIBIOTEpaMH, OOBEIUHEHHBIMU B
JOKAJIbHYIO ceTh. JIoKampHas ceTh y4eOHOIo Ki1acca MMeeT MOCTOSIHHBIN TOCTYI K ceTH Internet mo
BBIZICICHHOW JiMHUHM. JIjisi TmpoBeAeHUs JIabOpaTOpHBIX pabOT HEOOXOAUMO  CIEAYIOIIEe
nporpaMMHoe obOecrieueHue: onepanronnas cucrema MS Windows, maker oducHsix nporpamm MS
Office, maker MS Visual Studio.

3. YKA3AHMUS 11O TEXHUKE BE3OITACHOCTH

[lepen ©Hawyamom paboOTHI clenyeT YOEOUTHCS B HUCIPABHOCTH  SJIEKTPOIPOBOJIKH,
BBIKJIFOYATENIEH, IITENCENbHBIX PO3ETOK, IIPH MOMOILK KOTOPhIX 000PYAOBAHNUE BKJIFOUYAETCS B CETh,
HAJIMYUH 3a3€MJICHHS KOMITBIOTEPa, €ro pabOTOCIIOCOOHOCTH.

I[JI?I CHMIXCHUA NI NPCAOTBPAILICHUA BJIMAHNA OIMMACHBIX U BPCIHBIX (1)aKTOpOB HGO6XOI[I/IMO
COONIOaTh CAaHWTApHBIC IPaBWIA M HOPMBI, T'MTHCHUYECKHE TpPEOOBaHUS K IEPCOHATBHBIM
SJICKTPOHHO-BBIYUCIIMTCIIbHBIM MalllMHAM.

Bo n30exxanue moBpexAeHUs H30JISALUH IPOBOJIOB U BOSHUKHOBEHUSI KOPOTKUX 3aMBIKaHUH
HE paspemiaercs: BellaTh YTO-JIMOO Ha TPOBOJA, 3aKpallMBaTh M OENUTh HIHYPHI M TPOBOAA,
3aKJIaJbIBaTh MPOBOJIA U IIHYPHI 32 Ta30BbIe M BOJOIPOBOAHBIC TPYObI, 3a OaTaper OTOMHUTEIBLHON
CUCTCMbI, BBIACPIrUBATL MITCICCIIBHYIO BHIIKY M3 PO3CTKH 3a IOHYP, YCWIHMEC OOJIKHO OBITh
HPUIIOKEHO K KOPITYCY BUIIKH.

I[J'ISI HUCKIIIOYCHHA TMOPAXKCHUA DBJICKTPUUYCCKHM TOKOM 3allp€liacTCsa: 4aCcTO BKIIOYATb H
BBIKJIFOYATh KOMIIBIOTEP 6€3 HEOOXOIMMOCTH, MIPUKACATHCS K SKPaHy U K ThUIbHON CTOpOHE OJ0KOB
KOMIIBIOTEpa, padoTaTh Ha CPEACTBAX BHIYMCIUTENILHON TEXHUKH U NepudepuitHoM 000py10BaHUN
MOKpBIMH pyKaMH, paboTaTh Ha CpEACTBAaX BBIUUCIUTEIBHOW TEXHUKH U nepupepuitHoM
000py/I0BaHNH, UMEIOIIMX HapYyIIEHUs LEJIOCTHOCTU KOpILyca, HapyLIEHUs U3O0JISLUU MPOBOOB,
HEHCIIPaBHYI0 MHAMKALMIO BKIIIOYEHUS MUTAHUA, C TMPU3HAKAMU DJIEKTPUYECKOrO HANpsKEHUs Ha
KOpIlyce, KJIacTh Ha CpEACTBA BBIYMCIUTEIBHON TEXHUKU U mnepudepuitHoM 000pynoBaHUU
MOCTOPOHHUE MPEIMETHI.

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

Bo u3bexxanne mopakeHHUs >JIEKTPUYECKUM TOKOM, MPH TOJIb30BAaHUM SJIEKTPONPUOOpaMu
HeNlb3s  KacaTbCsi  OJHOBPEMEHHO  KakuX-1uM00  TpyOompoBOAOB, Oartapedl  OTOIUIEHHS,
METAJUINYECKUX KOHCTPYKIUM, COEAMHEHHBIX C 3eMJIEH.

[Tocne oxoH4yaHus pabOTHI HEOOXOAMMO OOECTOYMTH BCE CPEICTBA BBIYHCIUTEIHHOMN
TEXHUKH U mnepudepuitHoe obopynoBaHue. B ciydae HempepbslBHOrO YyueGHOro mpoliecca
HEO0OXOMMO OCTAaBUTH BKIFOUYEHHBIMH TOJHKO HEOOXOAMMOE 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 cpelcTBa NPOEKTHOIO MEHEKMEHTa MH)XXEHEPHBIX 3aj]ad.
TexHomornn MPOEKTHOIO  MEHEIKMEHTa MH)KEHEPHbIX  3ajad.
@DyHKIMOHAIBHBIE U TEXHOJOTMYecKue TpeOOBaHUSA K HHIKEHEPHBIM
IIPOEKTaM.

Tema 2. MeTtoapl U cpecTBa MPOESKTHOTO MEHEPKMEHTA

IIpenmerHas 001acTh MHXXEHEPHBIX MPOEKTOB. MoJien HHKEHEPHbIX
1poekToB. CpeacTBa CTPYKTYPHOI'O aHajIu3a MH)KEHEPHBIX IPOEKTOB.
Mertoab! U cpefcTBa NPOEKTHOIO MEHEPKMEHTA MH)KEHEPHBIX 3a/1a4.

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

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

TNAATTIINATAN MATATTAMAIITA D YTITNADTAIIII UINIAITONIILIMII _ITNNAALTTANIL

Tema 4. TexHomoruu IIPOCKTHOI'O MCHC/PKMCHTA B PCHICHHHA
HWHXXCHCPHBIX 3a/1a4

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

Pazgen 2. IIpoekTHBIN MEHEKMEHT MHKCHEPHBIX 3a]1a4

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

Mertoabl yrpaBiaeHUs HHXEHEPHBIM MpoeKToM. O0s3aTeNbHbIe MPOLECChl

B YIPAaBICHUU HWHXXCHEPHBIMU IIPOEKTAMM: OOECIEUYEHHsl IPOEKTOB,

MIPOEKTHBIE, KOHTPAKTALMU, TEXHUYECKHUE.

Tema 6. Metop! ynpaBieHus: Ka4eCTBOM MH)KEHEPHOTO IIPOEKTa Macrep-
KJ1acc

MeTtoapl ynpaBiaeHHMs KadeCTBOM HWHIYKEHEPHOIO NIPOEKTa. MeTosl
o0ecrieyeHus KadecTBa HWH)KEHEPHOTO IMpPOEKTa. MeTpuku KadecTBa
WH)XEHEPHOTO Tmpoekrta. CraHaapTHBI METOJ OLIEHKH 3HA4YeHUM
MoKa3aresiel KauecTBa. Y IpaBJIeHUEe Ka4eCTBOM MHKEHEPHOTO MPOEKTa

Tema 7. O630p COBPCMCHHBIX TEXHOJIOTUI MCHCIPKMCHTA
HWHXXCHCPHBLIX 3a1a4

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




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

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

Agile Methodology (ruOkas wmeromonorus). [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 CHEIHAINCTaM B  IPOLECCEe CO3JaHUs
IporpaMMHOro obecreueHusi, oueHb ciaoxHbl. [Ipupona sTux npolsiem He Bcerja sicHa, OCOOCHHO
ecnu paspabarbiBacMasi MpOrpaMMHasi CHCTEMa WHHOBAalMOHHAs. B 4acTHOCTH, TPYyAHO YETKO
onucaTb Te JAEUCTBHs, KOTOpbIE JOJDKHA BBINOJHATH cucTema. OmnucaHue (QyHKIMOHAIBHBIX
BO3MOXXHOCTEH M OTPaHWYCHUH, HAKJIAJAbIBAEMbIX HA CHCTEMY, Ha3bIBACTCS TPEOOBAHUSAMHU K ITOH
cucreMe, a caM Impouecc (OopMUPOBaHUS, aHaIM3a, JOKYMEHTUPOBAHUS M IPOBEPKU ITHX
(YHKIIMOHAJIbHBIX BO3MOYKHOCTEN U OrpaHUYEHUM — pa3paboTKoi TpeOoBaHUIA.

TpeGoBanust mojpas3iensioTcs Ha IOJb30BaTeIbCKUE U cucTeMHble. [losib30BaTenbckue
TpeOOBaHUS — 3TO ONMUCAHME HAa €CTECTBEHHOM S3bIKe (TUTIOC MOSICHSIONINE AUAarpaMMbl) (DYHKITHIA,
BBINOJIHAEMBIX CUCTEMOM, M OrpaHUYEHU, HakJIapIBaeMbIX Ha He€. CucteMHble TpeOOBaHUS — 3TO
ONMCAHWE OCOOEHHOCTEH CHUCTEMBbl (AapXUTEKTypa CHUCTEMBbI, TpeOOBaHUS K IapaMeTpam
000pyI0BaHUs | T.J.), HEOOXOAUMBIX JUIs 3((HEeKTUBHON peanu3anuu TpeOOBaHUN MOIb30BATENS.

Paspaborka TpedoBaHui

Pazpabotka TpeGoBaHUIT — 3TO IMpolecc, BKIIOYAIOUIMA MEPONpUATHs, HEOOX0AUMBIE IS
CO3MaHMSI U YTBEPXKACHUS JOKYMEHTa, COAEpKallero crnernupuKalnuio CUCTEMHBIX TpeOOBaHMIA.
PaznunuatoT yeTbipe OCHOBHBIX ATaIla Mpoliecca pa3padoTKu TPeOOBaHMIA:

- aHaJIM3 TEXHUYECKOM OCYIIIECTBUMOCTH CO3/IaHUSI CUCTEMBI,

- (hopMupoBaHue U aHaIU3 TPpeOOBaHUH,

- crienu(UIMpoBaHyue TpeOOBaHUM U CO3aHNE COOTBETCTBYIOIIEH JOKYMEHTAIUH,

- aTTecTalus 3TUX TPeOOBaHUIA.

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

Ho nmockoinbky B nporiecce pa3paOOTKH CUCTEMBI B CHITy pa3HOOOpa3HBIX MPUYKH TpeboBa-
HUSL MOTYT MEHATBCS, YIpaBlieHHEe TpeOOBaHUAMM, T.€. MPOLECC YNPABICHUS HW3MEHEHUSIMHU
CHUCTEMHBIX TPeOOBaHMIA, SIBISETCS HEOOXOIMMON COCTaBHOM YacThIO JESITEIBHOCTH MO HX pa3-
paboTke.

®opMUpPOBaHHME U aHAJIM3 TPeOOBAHUI
CrnemyrommM dTamoM Tpoliecca pa3padoTKu TpeOoBaHWM sBIsieTcs (OPMUPOBAHHE
(ompesienieHne) U aHaJIU3 TPEOOBAHMIA.
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Pucynok 1.1 - IIpomecc pa3paboTku TpeOOBaHUM

OO6o006mmenHass Mozaens Impoiecca (GOpMUPOBaHMUS M aHalu3a TpeOOBaHWU IOKa3aHa 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.[.
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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 00JacTi. AHATUTUKK JTOJDKHBI M3YYUTh MPEAMETHYI0 001acTh, Iie
OyZeT 9KCIUTyaTHPOBAThCS CHCTEMA.

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

3. Knaccudpukanuss tpeboBanuil. Ha »TOoM sTanme OecdopmeHHblii Habop TpebGoBaHUit
npeoOpa3yeTcst B JOTHYECKHU CBSI3aHHBIE TPYIITEI TPEOOBAHUH.

4. Pazpemienne npotuBopeunii. bes comHenus1, Tpe6G0BaHNS MHOTOYHUCICHHBIX JIUI], 3aHATHIX
B npoiiecce (hopMupoBaHUs TpeOoBaHM, Oy IyT MpoTUBOpeunBbLIMU. Ha 3TOM 3Tane onpeaensorcs
U pa3pelarTcs NPOTUBOPEUHs pa3IMYHOIO 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 Hanbolee BaXHbIE TPeOOBAHUS.

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

[Ipouecc popmupoBanuss ¥ aHanuza TpeOOBaHUIN LUKIWYECKUH, ¢ OOpaTHOIl CBS3BIO OT
OJTHOTO 3Tama K Apyromy. Llukn HauMHaeTcs ¢ aHaiuu3a MpPEAMETHOW O0JIACTH M 3aKaHUYMBACTCS
poBepKoit TpeboBanmii. [loHMManue TpeboBaHUM NMPEAMETHON 00JIACTH YBEITMYMBACTCS B KAXKIOM
IUKJIE TIporiecca OpMHUPOBAHUS TPEOOBAHUIA.

PaccMoTpuM Tpu OCHOBHBIX MOAX0/a K (hOPMHUPOBAHHIO TPEOOBAHUIA: METOJI, OCHOBAHHBIN
Ha MHO’KECTBE OTIOPHBIX TOYEK 3PEHUs, CIECHAPUH U STHOTpapUUIECKHl METO/.

OnopHble TOYKH 3peHUust

[Tomxox ¢ UCTIONB30BaHUEM PA3IMYHBIX OMOPHBIX TOYEK 3pEHUs K pazpaboTke TpeOoBaHMIA
IPU3HAET pa3uyHble (ONOPHBIE) TOYKU 3pEHUS HA MPOOJIEMY U UCHONb3YEeT UX B KAUe€CTBE OCHOBBI
MOCTPOCHHS M OpraHu3alMy Kak mporecca (GopMUpoBaHHs TpeOOBaHMIA, TaK M HETOCPEACTBEHHO
caMHX TpeOOBaHUH.

Pa3znuunble METOIBI IpeaaraloT pa3Hble TPAKTOBKU BbIpakeHMs "Touka 3peHus". Touku
3pEHHs MOKHO TPAKTOBATh CIEAYIOLIMM 00pa3oM.

1. Kak uicrouynnk nH(OpMAIMKA O CUCTEMHBIX JaHHBIX. B 3TOM cilygyae Ha OCHOBE OMOPHBIX
TOYEK 3PEHHUsl CTPOUTCS MOJIENIb CO3JaHMsl M MCIIOJB30BaHMs JaHHBIX B cucreMe. B mporecce
dbopMupoBaHus TPeOOBAHU OTOMPAIOTCS BCE TAKKME TOYKHU 3PCHHMS ( 1 HA X OCHOBE OIPEIEIISIFOTCS
JJaHHbIE), KOTOpble OyayT CO3[aHbl MM MCIOJb30BaHbl IpU paboTe CHCTEMBI, a TaKXe CHOCOOBI
00pabOTKH ITHX JAHHBIX.

2. Kak ctpykTypa mpeicraBieHUid. B 3ToM ciyyae TOYKHM 3peHMs pacCMaTpUBAIOTCS Kak
ocobast 4YacTh Mojenu cuctembl. Hampumep, Ha OCHOBE pAa3JIMYHBIX TOUYEK 3PEHUS MOTYT
pa3pabaTbIBaThCs MOJIENH "CYITHOCTh-CBA3b'", MOJIEIN KOHEYHOr0 aBTOMATa U T.JI.

3. Kak momyuyarenu CHCTEMHBIX CEpPBHCOB. B 3TOM cilydae TOYKM 3pEHHS SBISIOTCS
BHEIIHUMHU (OTHOCUTEIBHO CHUCTEMbI) NOJIY4aTeIsIMU CHCTEMHBIX CEpPBUCOB. TOUYKU 3peHHus
MIOMOTAIOT OINPENEINUTh JAaHHBIC, HEOOXOAUMBIC Ui BBITIOJIHEHUS CHUCTEMHBIX CEPBHCOB WM HMX
yIpaBIIEHUS.

Haubonee >p¢pexkTuBHBIM MOAXOIOM K aHAJIM3Yy TAKMX CHUCTEM SBIIIETCS MCIIOJIb30BaHHE
BHEIIHUX  ONOpHBIX  Touek 3peHus. Ha  ocHoBe »TOro  moxaxoma  paspaboTaH
meron VORD (Viewpoint-Oriented Requirements Definition — omnpenenenue TtpeboBaHuii Ha
OCHOBE TOYEK 3peHMs) i (GopMHpoBaHUS M aHanu3a TpeOoBaHMH. OCHOBHBIE 3Talbl
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 TOUYEK 3PEHUSI — CO3[aHHe HepapXUM CTPYHIMPOBAHHBIX TOUYEK 3pe-
Hus. OOlIecucTeMHbIE CEPBHUCHI MPEJOCTABISAIOTCS O0Jee BBICOKMM YpPOBHSM HEpapXuu U
HaCJIEAYIOTCS TOYKaMH 3PEHUS HU3IIETO YPOBHSL.

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

4. OroOpaxeHHe CUCTEMBbl TOUYEK 3pPEHUs, KOTOpas MOKAa3bIBAET CHCTEMHBbIE OOBEKTHI, OI-
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
OakaJeHON JIaBKe ISl KaXKAOro TOoBapa (PUKCHUpyeTcs MECTO XpaHEHHSs (ONpeeeHHAs IOJKa),
KOJIMYECTBO TOBapa M ero mocraBuiukK. CucremMa NOIJCPKKU 3aKa3a W ydeTa TOBApOB JIOJKHA
obecrieunBarth J100aBiIeHnE HHPOPMALIMK O HOBOM TOBape, M3MEHEHHE WK ylaleHne HHPOpMaLuu
00 wmMeroleMcsi TOBape, XpaHeHHe (I00aBJIeHHWE, W3MEHCHHE M YJaJICHHE) HHPOPMAIMH O
MOCTAaBIIMKAX, BKIIOYaOmEe B ceOs Ha3BaHue (upmbl, ee aapec u Tenedon. [Ipum momomm
CUCTEMBbl COCTAaBJISIIOTCS 3aKa3bl MoOcTaBIIMKaM. Kaxaplii 3aka3 MOXET CoOJep>KaTh HECKOJIbKO
NO3UIMHI, B KaKJOW MO3ULMHU YKa3bIBalOTCS HAaMMEHOBAHHE TOBapa U €ro KOJIMYECTBO B 3aKase.
Cucrema mno TpeOOBaHUIO TMOJb30BaTeNss (QOPMUPYET U BbAAET Ha IM€YaTh CIEAYIOLIYIO
CIIPaBOYHYIO HUH(OPMAIIHIO:

- CIIUCOK BCEX TOBApPOB;

- CIIUCOK TOBAPOB, UMEIOLUXCSI B HAJIMUNU;

- CIIUCOK TOBAPOB, KOJMYECTBO KOTOPHIX HEOOXOAUMO MOMOIHUTH;

- CIIUCOK TOBAPOB, IIOCTABJIAEMbIX JaHHBIM IIOCTABIIMKOM.

[lepBpiM m1arom B (hopMHpOBaHUM TPEOOBAHUMN SBISETCS MACHTU(UKAIMS OMOPHBIX TOYEK
3peHus. Bo Bcex Meronax (opmupoBaHMs TpeOOBaHMM, OCHOBAaHHBIX Ha HMCIOJIb30BAaHUM TOYEK
3peHusi, HauajabHas uAeHTU(dUKaus SBiseTcss HanOosiee TpyAHOU 3anayeil. ONUH U3 TMOAXOAO0B K
UACHTU(PUKAIIMY TOYEK 3pEHUS] — METO]l "MO3roBOM aTaku', KOTJa ONpeAestoTcs MOTeHIMAbHbIE
CUCTEMHBIE CEPBUCHI W OpPraHM3alMH, B3aUMOACHCTBYIONIME ¢ cucTeMol. Opranusyercs BCTpeua
JIL, YYacTBYIOIUX B ()OPMUPOBAHUM TPEOOBAHUMN, KOTOPBIE MpEJIaraloT CBOM TOYKHU 3pEHUs. DTU
TOUKH 3pEHUsl MPEJCTABIAIOTCS B BHUJIE JUArpaMMBbl, COCTOSINENH U3 psijia KPYroBbIX 0OJacTei,
O0TOOpaXKaroIIMX BO3MOXKHBbIE TOUKH 3peHust (puc. 4). Bo Bpems "mo3roBoi ataku" HEOOXOAUMO
UACHTU(PUIMPOBATh TMOTCHIIMAIBHBIE OMOPHBIE TOYKU 3pPEHHS, CUCTEMHBIE CEPBHCHI, BXOIHBIC
JaHHbIe, HeYHKIIMOHAIbHbBIE TPEOOBAHUS, YIPABIISIFOIINE COOBITHS U HCKITIOYUTEIbHBIC 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 BIJIE 3aT€HEHHBIX 00yacTeii). CepBUCHI JOHKHBI COOTBETCTBOBATH OMOPHBIM
ToukaM 3peHus. Ho Moryr OBITh CepBHCHI, KOTOpPHIE HE IOCTABICHBI UM B COOTBETCTBHE. DTO
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 pacrnpesiereHue CepBUCOB I HEKOTOPBIX WIACHTU(DUIIMPOBAHHBIX
Ha pucyHke 1.4 toyek 3peHus. OAUH U TOT K€ CEPBUC MOXKET OBITh COOTHECEH C HECKOJIbKUMU

TOYKaMH 3pCHU.

Tabnuma 1.1 - CepBuCHl, COOTHECEHHBIE C TOUKAMU 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 | Ileuats
MOKYTIaTeN BIi» WK ue 3aKasza 3aKasza
s 1 CyMMBI «HEIOKyTa IOKYTIaTeNl
IIOKYIIKU B €MBII» 10
0azy TOBap
JTAHHBIX

WNudopmanus, n3BieueHHas U3 TOUYEK 3pEHMs, UCIONIb3YyeTCs JUIsl 3amoiaHeHus (Gopm mad-
JIOHOB TOYEK 3pPEHHS] U OpraHU3alMM TOYEK 3PEHHUS B MEPAPXUIO HACJIEIOBAaHUSA. DTO MO3BOJISET
YBHJIETh OOIIME TOYKU 3pEHHs] M MOBTOPHO HCIOJIb30BaTh MH(GOpPMALMIO B HEpapXHM HACIe0-
BaHus. CepBHCHI, JaHHbIE W YIpapisionias UHPOpMAIUs HACIEAYIOTCS MOJMHOXKECTBOM TOYEK
3penus. Ha pucynke 1.5 nokasaHa yacTe HepapXuu TOUYEK 3pEHMS JUISI CHCTEMBI MOJICPIKKH 3aKa3a
U y4eTa TOBapOB.
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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 XO4YeT UMETh 3aka3uuk. [IpoBepka TpeboBaHUi BakHA, TaK KaKk OUIMOKH B



cneurukanuu TpeOOBaHUI MOTYT NMPHUBECTH K IMEpeiesIKe CUCTEMBbl U OOJNBIIMM 3aTparaM, €cliu
OynyT oOHapy»XeHbl BO BpeMs IIporecca pa3padOTKH CHUCTEMBI WM TIOCIE BBEICHUS €€ B
sKcIuTyaTanuo. CTOMMOCTh BHECEHHS B CUCTEMY H3MEHEHMM, HEOOXOAMMBIX ISl yCTpaHEHUs
omMOOK B TpeOOBAaHUAX, HAMHOIO BBIIIE, YEeM HCIpPABICHUE OIIMOOK MPOEKTUPOBAHUS HIIU
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 arrecTanuy JOJKHBI OBITH BBIMIOJHEHBI Pa3jHMYHbIC THUIIBI MPOBEPOK
TpeOOBaHUI.

1. IlpoBepka mpaBuibHOCTH TpeOoBaHuil. [lonbp3oBarens MOXKET cuuTaTh, YTO CHUCTEMA
HeoOXoauMa Uil BBINOJIHEHUS HEKOTOPBIX ONpeaeieHHbIX (yHkimid. OJHAaKo JanbHeHIme
pa3MBbIIUICHUS] M aHAU3 MOTYT NPUBECTH K HEOOXOAUMOCTH BBEACHHS JOMOJHUTENBHBIX WIIH
HOBBIX (yHKIMH. CHcTeMbl TpenHa3HAYEHBl JUISI PAa3HBIX I[OJB30BATENEed C Ppa3IMYHBIMU
MOTPEOHOCTSIMU, M TOITOMY HaOop TpeOoBaHM OyneT NPEACTaBISTh COO0OW HEKOTOPHIH
KOMITIPOMHUCC MEX1Y TPpeOOBaHUAMH TOJIb30BATENICH CHUCTEMBI.

2. [IpoBepka Ha HenpoTuBOpeunBOCTh. Crienudukanus TpeOOBaHUM 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 TpeOOBaHUI JODKHA COIEPKATh TPeOOBaHUS, KO-
TOpbIE ONPEEISIIOT BCE CUCTEMHBIE (DYHKIIMU U OTPaHUYCHHUS, HajlaraeMble Ha CHCTEMY.

4. IlpoBepka Ha BBIIOJHUMOCTb. Ha OCHOBE 3HaHUS CYHIECTBYIOIIMX TEXHOJIOTUH
TpeOOBaHUS JTOJKHBI OBITH IPOBEPEHBI HA BOZMOXKHOCTh UX PEAIbHOTO BHITIOJHEHUS. 3/1€Ch TaKxkKe
MPOBEPSIOTCS BO3SMOKHOCTH (DMHAHCUPOBAHUS U TpapuK pa3pabOTKH CUCTEMBI.

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

1. O630p TpeboBanuii. TpeboBaHMS CUCTEMHO aHATH3UPYIOTCS PELIEH3EHTAMHU.

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

3. 'enepanus TecTOBBIX ClieHapueB. B uueane TpeGoBaHMs JOMKHBI ObITh TAKUMH, 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 TECTHI CIOKHO WJIM HEBO3MOXXHO pa3padoTarb, TO OOBIYHO 3TO
03HayaeT, 4To TPeOOBAHUS TPYJHO BBITOJHUTH U TOATOMY HEOOXOIUMO UX NEPECMOTPETH.

4. ABTOMaTH3MPOBAHHBIN aHAIU3 HENTPOTUBOpPEeunBOCTU. Eciiu TpeboBaHus NpeicTaBiICHbI B
BUJE CTPYKTYPHBIX HIHM (OpPMAambHBIX CHCTEMHBIX MOJENe, MOXXHO HCIHOJIb30BaTh
uHcTpymeHTanbHble CASE-cpencTBa  uiss  MpPOBEpKHM  HEMPOTHBOPEYMBOCTH — Moxeneid. s
aBTOMATH3UPOBAHHON NPOBEPKHM HENPOTHBOPEYMBOCTH HEOOXOIUMO MOCTPOUTH 0a3y JaHHBIX
TpeOOBaHUI U 3aTeM MPOBEPUTH BCE TPEOOBAHUS B ATOM 0Oa3e MaHHBIX. AHAIU3AaTOpP TPEOOBAHMIA
TOTOBUT OTYET 000 BceX 0OHAPY)KEHHBIX IPOTUBOPEUUSIX.

[Tonb30BaTeNbCKUE U CUCTEMHBIE TPEOOBAHUS

Ha ocHOBaHUM TOJY4EHHBIX MOJENEH CTPOSATCS IMOJIb30BaTeNbCKUE TPEOOBaHMS, T.€. KaK
OBLJIO CKa3aHO B Hayalle OMMCAaHUE HAa €CTECTBEHHOM s3bIKE€ (DYHKIIMH, BBIIOJHSAEMBIX CHCTEMOM, U
OTpaHWYEHUH, HaKJIaJbIBAEMbIX Ha HEE.

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

Jlanee cocTaBiAIOTCs CUCTeMHbIE TpeboBaHus. OHM BKIIIOYAIOT B ce0s:

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



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

3. TpeboBanuss k mapamerpaM cucteMmbl. Hampumep, BpeMs OTKJIMKa Ha JelcTBUE
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. Hanpumep, MacurabupyemocTs,
pacnpenenéHHOCTb, MOYJIBHOCTb, OTKPBITOCTb.

- MacIITabupyeMOCTh — BO3MOXHOCTb PACIPOCTPAHEHUSI CUCTEMbI Ha OOJIBIIIOE KOJIUYECTBO
MaIlliH, He TIPUBOAIIAA K TOTepe paboToCcrocoOHOCTH U 3P(HEKTUBHOCTH, IPH ITOM CHOCOOHOCTH
CHUCTEMBbl HapalMBaTh CBOK  MOIIHOCTh  JOJDKHA  ONPENEeNAThCA  TOJBKO  MOIIHOCTBIO
COOTBETCTBYIOIIETO AIMAapaTHOrO 00ECTICYCHHUSI.

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

- MOAYJIBHOCTh - CHUCTEMA JIOJKHA COCTOSITh M3 OTAEIBHBIX MOAYJIEH, MHTErPUPOBAHHBIX
MEXIy COOOM.

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

6. TpeOoBanms 1O B3aWMOJCWCTBHIO M WHTETpPAIlMU C IPYTMMU cUcTeMamu. Hampumep,
UCMONb30BaHUEe oOmmeld 0a3bl JaHHBIX, BO3MOXHOCTb IIOJNYYEHHUS [JaHHbIX M3 0a3 JaHHBIX
OIIpEeACIIEHHBIX CUCTEM U T.[I.

ITocTaHoBKA 3a1a4u K MpaKTH4YecKoil padore 1

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.

2. [Toctpoutsb omopHbIE TOUKH 3peHUsi Ha ocHoBaHUM MeTona VORD st popmupoBanus u
aHaiM3a TpeOoBaHuM. Pe3ynpTaToM  JODKHBI — SIBUTBCA  JBE  JUarpaMMbl:  JudarpaMma
UACHTU(DUKAIIMY TOUYEK 3PCHUS U AUarpaMMa UepapXuH TOUEK 3PEHUS.

3. CoctaBuTh WH(MOPMAIMOHHYIO MOJCIb OyAyIIed CHCTeMbI, BKIIOYAIONIYI0O B ce0s
OMKCAaHUE OCHOBHBIX OOBEKTOB CHCTEMBbl W B3aUMOACHCTBHUS MexAy HuUMH. Ha ocHoBanumu
MH(OPMALIMOHHON MOJENH, AMarpamMMbl HIEHTU(UKAIMU TOYEK 3pEHUSs, JUarpaMmbl HEpapXHuu
TOUeK 3peHus cHOpMUPOBATH TPeOOBAHUS MOJIH30BATENS U CHCTEMHBIE TPEOOBaHUSI.

4. Odopmuts otuet. [IpeacTaBUTh OTUYET JIJIs1 3AIIUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUM
B coorBercTBUM € yKa3aHHOHW mpeaMeTHOW o0JacTbi0 M KJIaccoM paszpadaTbiBaeMoi

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 npeanpusTie 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 cocTaBisieTcs oTYeT. OTYET BBINOJIHACTCS B JIEKTPOHHOM BUJE.
[To BBIMOIIHEHHOMY OTYETY MPOBOAMUTCS 3AIIMTA MPAKTHUECKOW PabOTHI.

Otuer mO mpakTHYecKOW padoTe [ODKEH COCTOATh W3  CIEAYIOIUX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAaA 4acCThb,

- OCHOBHAsl 4acThb;

- 3aKJIF04YEHHE (BBIBOJBI).

BBozHas yacTh oT4eTa JOJDKHA BKIIKOYATh ITYHKTHI:

- YCIIOBHE 3aJjauH;

- IOPAZ0K BBITOJIHEHMUS.

- IPOrpaMMHO-aINapaTHBIE CPEJICTBA, UCTIOIB3yEMbIEC IIPY BHITOJHEHHH PAOOTHI.

3ammra oT4yera MO 3aKJIIOYaeTcs B IPEIbSABICHUU IIPENOJaBaTeNI0  IOJIYYEHHBIX
PE3YyJIbTAaTOB B BHUIC (1)a17ma U JCMOHCTpAlMU IMOJYYCHHBIX HABBIKOB IIPHU OTBETAX 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 sKcIuTyaTallMOHHBIE 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 -

IpakTnyeckas padora 2. MeToabl U CPeICTBA MPOEKTHOI0 MEHEKMEHTA

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

[TpakTryeckas paboTa HampaBiIeHa HA 03HAKOMIICHHE C TIPOIIECCOM ONMCAHUS MHKEHEPHOTO
NPOEKTa U MOJY4YEHHE HAaBBIKOB IO HMCIIOJIb30BAaHUIO OCHOBHBIX METO/IOB aHallM3a MH)KEHEPHOIO
pemeHus.

TpeboBanus Kk pe3yiabTaTaM BBIIOIHEHUS TPAKTUYECKOI paboThI:

- HAINYHUC OINMMCAHUA NHXKXCHCPHOI'O HpOGKTa;

- IPOBE/ICHUE aHAIM3a OCYIIECTBUMOCTH BHIMIOJTHEHUS MPOEKTA;

- HUIMYME 3aKIIOYCHHsS O BO3MOXKHOCTH — pealM3alliil  IMPOEKTa,  COJEPIKAIIEro
PEKOMEH/IallM  OTHOCUTENBHO pa3pabOTKU CHCTEMBbl, 0a30Bble MpPEUIOKEHUs MO0 00BEMY
TpeOyemoro Orojpkera, 4YHCIy pa3pabOTUYMKOB, BPEMEHH U TpedyeMoMy MpOrpaMMHOMY
00ecCIeyeHuIo.

OcHoBBI TEOpHUU

[Tpobnembl ynpaBieHUsT HHKEHEPHBIMU MPOEKTaMU BIEPBbIE MPOSBUINCH B 60-X - Hauaie
70-x TOAOB, KOTJIa MPOBAIWIMCH MHOTHE OOJBIINE TPOEKTHl MO pa3paboTKe MPOrpaMMHBIX
npoayKTOB. bl 3adukcupoBansl 3a/1epKKu B cozanuu [10, oHO ObUT0 HEHAIeKHBIM, 3aTpaThl HA
pa3paboTKy B HECKOJBKO pa3 MPEeBOCXOUIIM MepBOHAYAIbHBIE OLIEHKH, CO3JaHHbIE MPOrpaMMHbIE
CHUCTEMBI 4aCTO UMEJIN HU3KHE I10KA3aTEIN POU3BOAUTENBHOCTH. [I[pHYrHbI IpOBaNIOB KOPEHUIUCH
B TeX MOJX0JaX, KOTOpblE€ HCIOIb30BAINCH B YyIpaBieHUU IpoekTtamu. [IpumeHsiemas MeToauka
ObUla OCHOBAaHA HA OMbITE YMPABICHHUS TEXHUYECKUMHU NMPOEKTaMHU U OKa3ajach Hed(PPEKTUBHON
pH pa3pabOTKe MPOTPaMMHOTO 00eCTIeUeHUS.



BaxHO moHMMaTh pazHUIy Mex1y mpodeccuoHanbHOl pazpadotkoit [10 u moOuTenscKum
nporpaMMmupoBanueM. Heo6XoauMocTh yrpaBiieHUs] IPOrpaMMHBIMU IIPOEKTAMHU BBITEKAET U3 TOIO
daxkra, uro mporecc co3nanus npodeccruonanbHoro [1O Beerna sBnsieTcss CyObEKTOM OFOKETHON
IOJUTUKM OpraHu3alyy, TIAe OHO pa3pabaThlBaeTCs, M HMEET BPEMEHHbIE OrpPaHUYEHUS.
Pabora pykoBoauTENS POTPAMMHOTO MPOEKTA MO OOJIBIIOMY CYETY 3aKJIIOYaeTcss B TOM, YTOOBI
rapaHTUPOBATh BBINOJIHEHUE ITHX OIO/PKETHBIX M BPEMEHHBIX OTPaHUYEHUH C y4eToM 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 cTaHAapToOB. I10CTOSAHHBIM KOHTPOJbL 332 XOJOM BBINOJHEHHs] 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
00sA3aTeNIbHO TNPHUBEAET K €ro IpoBally. JTO MOXET BBIPA3UThCA B 3aJEP)KKE CPOKOB cauu
roroBoro [1O, B mpeBbIIEHUN CMETHON CTOMMOCTH NPOEKTa U B HecoOTBeTcTBUM rorosoro [10
cnenudukanuy TpeOOBaHUM.

IIponiecc paspabotku 11O cymecTBEHHO OTIMYAaeTcs OT MPOLECCOB Ppean3aluu
TEXHUUYECKUX MPOEKTOB, YTO NOPOKIAET ONPEICTICHHbBIE CII0)KHOCTH B YIIPABJIEHUN IPOrPaMMHBIMU
HIPOEKTAMHU:

1. IlporpammHBIA NPOAYKT HemarepuaneH. [IporpammHoe oOecrnieueHrne HeMaTepuasIbHO,
€ro Hejb3s YBUJETh WIM MOTPOraTth. PyKoBOOUTENb MPOTrPaMMHOIO IMPOEKTa HE BUAUT MPOLECC
"pocta" paszpabareiBaemMoro I10. OH MoKeT mojaraTbCsi TOJBKO Ha JOKYMEHTAIIMIO, KOTOpas
bukcupyer npouecc pazpabOoTKH MIPOrpaMMHOTIO ITPOJYKTa.

2. He cymecTtByeT craHmapTHBIX mporieccoB paspabotku I10. Ha ceromnsimmnuii 1eHb He
CYLIECTBYET 4YETKOH 3aBHCHMOCTH MeXAy mnpoueccoM cozganus [IO u Tumom cozgaBaeMoro
IPOrPaMMHOT0 MPOAYKTa. Jlpyrue TexXHUYecKHe IUCHUIUIMHBI WMEIOT JUIUTEIbHYIO HCTOPHIO,
npolecchl pa3pabOTKU TEXHUYECKUX U3AEIMI MHOTOKpaTHO onpoOOoBaHbl U npoBepeHsl. [Iporeccsl
co3/aHusl OOJIBIIMHCTBA TEXHMYECKMX CHUCTEM XOpPOIIO H3y4eHbl. M3ydeHuem ke MpOoIecCOB
coznanus [10 cnenmanucTsl 3aHUMAIOTCS TOJIBKO TocieqHee BpeMs. [1oaToMy moka Helb3si TOUHO
mpeacKazarb, Ha KakoM JTame mporecca paszpadorku [IO MOryT BO3HHKHYTH MPOOJIEMBI,
YTPOXKAIOLIUE BCEMY IIPOIrPAMMHOMY IIPOEKTY.

3. bonmpmme mporpaMMHBIE TMPOEKTHI - 3TO HYacTo "OAHOpPa3oBbIe" TMPOEKTHI. bosbiime
IpOrpaMMHBIE MPOEKTHI, KaK MPaBUIIO, 3HAYUTEIBHO OTIMYAIOTCS OT NMPOEKTOB, PEATM30BAHHBIX
panee. [loaTomy, 4TOOBI YMEHBIIUTH HEONPEAEIECHHOCTh B IUIAHUPOBAHUU MPOEKTA, PYKOBOIUTEIH
IPOEKTOB JIOJDKHBI 00JalaTh O4Y€Hb OOJBIIMM MpPaKTHYECKUM ombIToM. Ho mocTosiHHBIE
TE€XHOJIOTMYECKHE U3MEHEHHsS] B KOMIBIOTEPHOM TEXHHKE M KOMMYHHKAallMOHHOM O0OpYAOBaHUU
00€CIIEHUBAIOT MNPEAbIAYIIUNA ONbIT. 3HAaHWS W HaBBIKM, HAKOIUICHHBIE OIBITOM, MOTYT HeE
BOCTpeOOBATHCSA B HOBOM IIPOEKTE.

[lepeuncienHble OTAMYUS MOTYT MPHUBECTH K TOMY, YTO peajin3allusi MPOeKTa BBIMAET U3
BPEMEHHOI0 TIpaduKa WM TPEBBICUT OIOKETHbIE acCUTHOBaHUsA. I[IporpamMmHble CHCTEMBI
3a4acTyl0 OKa3bIBAalOTCS HOBMHKAMM Kak B "MJEOJOrMYeckoM", Tak M B TEXHHUYECKOM IIJIaHE.
[ToaTomy, mpenaBuAs BO3MOXHBIE MPOOJEMBbl B peaju3allid MPOrPaMMHOTO MPOEKTa, CIEAYyeT
BCErjJja MOMHHUTb, YTO MHOTUM U3 HUX CBOMCTBEHHO BBIXOJUTH 32 PAMKH BPEMEHHBIX U OFO/IKETHBIX
OTpAaHUYECHUU.

IIpouecc ynpasienus pa3padoTKoil HHAKEHEPHOT0 MPOEKTA

HeBo3MOXXHO omwmcaTh W CTaHAAPTH3MPOBATH BCE PaOOTHI, BHITIOJIHSIEMBIE B IMPOEKTE IO
coznanuto I10. Dtu paboThl BecbMa CYIIECTBEHHO 3aBUCST OT OPraHM3aLUH, TJ€ BBINOIHIETCS
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 cozaanuto I10.

- 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 3TOro mnpoekra. lIpemiokeHus NOJDKHBI COAEpXkKaTb ONUCAHUE LENIEH IMPOEKTOB U
croco6oB ux moctwkeHus. OHU Takke OOBIYHO BKIIOYAIOT B ce0sl OLIGHKH (DMHAHCOBBIX M BpeE-
MEHHBIX 3aTpaT Ha BBIIOJHEHHE IpoekTa. Ilpm HeoOXoauMocTH 37eCb MOTYT HPHUBOAMTHCS
000CHOBaHHA Ul NEpeJauyd IMPOEKTa Ha BBIIOJIHEHUWE CTOPOHHEW OpraHu3aluy WIM KOMAaHJE
pa3pabOTUHKOB.

Hanwucanue 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 KpuTHUecKuM. He cymectByer Kakux-iau0o
PEKOMEH Il 110 HAITMCAHUIO TPEUIOKEHUH, MHOTO€ 3/1€Ch 3aBUCHT 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)KEHUIO Lened mpoekra. OnpenesneHue CTOMMOCTH IIPOEKTa
HaIpsMyI0 CBSI3aHO C €ro IUIAHMPOBAHMEM, IIOCKOJBKY 3/€Ch OLICHHBAIOTCS PECYPCHI, Tpe-
Oyroluecs s BBIIOJIHEHUS IIJ1aHa.

KoHTponbs 3a X0A0M BBINOJHEHHS pabOT (MOHMTOPUHI IPOEKTa) — 3TO HENpPEpbIBHBIN
IIPOLIECC, TPOJOKAIOIINICSA B TEUEHUE BCETO CPOKA pean3aluyu NpoeKkTa. PyKoBOIUTENb T0KEH
IOCTOSIHHO OTCJIEKHMBATh XOJ pealn3alud IMpPOeKTa U CpPaBHUBATh (PAKTUYECKHE M IUIAHOBBIE
MIOKa3aTes Iy BBIOJHEHUS PaboT ¢ UX CTOMMOCTBIO. XOTS MHOTHE OpPTraHU3allui UMEIOT MEXaHU3MbI
(bopMaTbHOIO MOHUTOPHUHIA paboT, ONBITHBIM PYKOBOJIUTENb MOXKET COCTABUThH SCHYIO KAPTHHY O
CTa/IuY Pa3BUTUU MPOEKTA IPOCTO MMyTEM HEPOPMAIBHOIO OOLIEHUSI ¢ pa3pabOTUNKAMU.

HedopmanbHblii MOHUTOPUHI 4acTO IIOMOTraeT OOHApYXHUTh MOTEHIHAJIbHBIE MPOOJIEMBI,
KOTOpBIE B IBHOM BHJIE MOTYT OOHApy>KUThCA 1mo3aHee. Hanmpumep, 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 CIEUUAIMCTAMU HAMEYaIoLIHecs MPOrpaMMUCTCKUE MPOOJIEeMBbl U HE
JIOITYCTUTH 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
KapTHHY X0Jla peau3aliy MPoeKTa B IIeJIOM U TI0Ka3aTh, HACKOJIBKO yXke pazpaboranHas yacts [10
COOTBETCTBYET LIEJISIM NPOEKTA.

Bpewms BeInosHEHHs OOJIBIINX MPOTPAaMMHBIX POEKTOB MOXET 3aHMMAaTh HECKOJIBKO JieT. B
TE€YEHHE 3TOr0 BPEMEHHU LIeJM U HaMEpEHHUs OpraHu3alliy, 3aKa3aBIIeil MPOrpaMMHBIN MPOEKT,
MOTYT CYIIECTBEHHO M3MEHUThCS. MOXeT oka3aTbCs, 4YTO pa3pabaThIBaeMblii MPOrpaMMHBIN
IPOAYKT CTaj y’K€ HEHY>KHbIM JIMOO MCXO/AHbIE TpeboBaHUs K co3gaBaemoMy 10 mpocTo yctapenu
U UX HEOoOXOAMMO KapJIMHAJIBHO MEHATh. B Takol cuTyalMu pyKOBOACTBO OpraHU3aIMH-
pa3zpaboTuMka MOXKET NPUHSTH pElIeHHe O MpekpamieHuu paspadotku [10 umm 06 u3MeHeHHH
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 wnaeambHOM ciiydae mNpoeCCHOHANBHBIA YpOBEHb MWCIOIHHUTENEH JIOMKEeH Co-
OTBETCTBOBATh TOM paboTe, KOTOPYIO OHU OyAyT BBIIOJHATH B XOJ€ peanu3auuu npoekra. OnHako
BO MHOTHMX CIIy4asX PYKOBOJUTEIH JOJDKHBI IOJIAaraThCsl HA KOMaHIy pa3pabOTYMKOB, KOTOpas
naneka oT uneanbHou. Takasi cuTyalysi MOXKeT ObITh BbI3BaHA CIEAYIOIIMMU PUYHMHAMU:

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 HEBO3MOXKHO HAWTH CIELUAINCTOB HEOOXOIUMOMN KBanupuka-
MU KaK B CaMOW OpraHu3aIuu-pa3zpaboTynke, Tak U BHe ee. Hampumep, B opranuzanuu "mydine
Jr0AU" MOTYT OBITH YK€ 3aHATHI B IPYTUX MPOEKTaX.

3. OpraHu3zanus X04eT MOBBICUTH MPO(ECCHOHANBHBIN YPOBEHh CBOUX paOOTHHKOB. B 3TOM
Cllydyae OHa MOJXKET IpUBJIE€Yb K YYacTHI0 B IIPOEKT€ HEONBITHBIX WM HEAOCTAaTOYHO



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

Takum 06pa3zom, MOUYTH BCET/AA OO0 CIIEIUAIUCTOB IS BHITIOJTHEHUS IPOSKTa UMEET OIl-
peneneHHbIe OTPaHUYEHUs U HE SIBIISIETCA CBOOOIHBIM. BMmecTe ¢ TeM HE0OX0AMMO, UTOOBI XOTS OBl
HECKOJIbKO WJICHOB TPYIIBI Pa3paOOTUYMKOB MMENH KBATH(PHUKALMIO U OMBIT, JOCTATOYHBIC IS
paboThl HaJ JaHHBIM NIPOEKTOM. B mNpoTHBHOM cilyyae HEBO3MOXKHO H30€KaTh OLIMOOK B
paspabotke I10.

PykoBonuTenb mpoekra oObIYHO 00s3aH MOCBHUIATH OTYETHI O XOJE €ro BBINOJHEHUS Kak
3aKa34nuKy, TaK W MOJAPSIIHBIM OpPraHM3aLUUsAM. OTO JOJDKHBI OBITh KpaTKUE JOKYMEHTHI,
OCHOBaHHbIE Ha WH(OPMALIUU, U3BIIEKAEMOI U3 MOJPOOHBIX' OTYETOB O MpoekTe. B 3Tux orderax
JOJbKHA OBITh Ta HH(OpMAaIus, KOTOpas TIO3BOJSAET YETKO OLEHUTh CTENeHb TI'OTOBHOCTH
C03/1aBa€MOI0 IPOrpPaMMHOTO MPOAYKTA.

B pamkax kypca «CucTeMHass HMH)KCHEpPHUS» BBIJIECJIEHBI CIEAYIOUIME POJHM B TPYIIE IO
paspaobotke [10:

- PykoBoaurens — oOmiee pyKoBOJCTBO MPOEKTOM, HANHMCAHUE JOKYMEHTAIUU, OOIICHUE C
3aka3zuukoM I10;

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

- Tecrep — cocraBneHue 1iaHa TECTHUpOBaHUS U arrectanuu roroBoro 1O (mpomykra),
COCTaBJICHUE CLIEHApHsl TECTUPOBaHUs, 0a30BbI MpUMEp, MPOBEACHHUE MEPONPHUATHHA MO IJIaHy
TECTUPOBAHUS,

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

IInanupoBaHue nMpoexTa pa3padoTKN HH:KEHEPHOI0 MPOEKTAa

D¢ dexTuBHOE yNpaBiieHUE NMPOTrPaMMHBIM IPOEKTOM HAINpPsIMYIO 3aBUCUT OT IPAaBUIIBHOTO
IUTAHUPOBaHHUS paboOT, HEOOXOAMMBIX Ui €ro BHINMOJNHEHHs. [ImaH momoraer pyKOBOJUTEIIO
HpEeBUIETh MPOOJIEMBl, KOTOpble MOTYT BO3HHKHYTh Ha KakMX-IMOo s3tanax cosganus I10, u
pa3paboTaTh IPEBEHTUBHBIE MEPHI JJIs UX NpeAaynpexaeHus uian pemenus. [lnan, paspaboranHblii
Ha Ha4yaJlbHOM OJTale IPOEKTa, PACCMAaTPUBACTCSI BCEMHU €r0 YYaCTHMKaMH KaK PYKOBOASILUN
JIOKYMEHT, BBIIIOJIHEHUE KOTOPOTO JOJKHO IPHUBECTU K YCIEIIHOMY 3aBEPLIEHUIO MPOEKTa. ITOT
NEpBOHAYAJIBHBIA IUIAaH JIOJDKEH MaKCHUMalbHO MOAPOOHO OMMCHIBATh BCE 3Talbl pean3aluu
IIPOEKTA.

IIpouecc 1UIaHMPOBAHMSI HAYMHAETCS, MCXOISM W3 ONHUCAHMS CHCTEMBI, C OIPEIEIICHUs
IPOEKTHBIX OrpaHUYEHUIl (BpEMEHHbIE OrpPAHUYEHHS, BO3MOXHOCTM HAJIWYHOIO MEpCOHAIa,
OIO/KETHbIE OrpaHUYEHUs W T.JA.). DT OTPAHUYEHUS JOJDKHBI OIpPENeNIAThCS MapalieNbHO C
OLICHMBAaHMEM IIPOEKTHBIX I1apaMEeTPOB, TAaKUX KaK CTPYKTypa M pa3Mep MpOeKTa, a TakkKe
pacripeniesieHueM (YHKUUN Cpeau MCIOJHUTENeH. 3aTeM ONpeesstoTcs 3Tanbl pa3padoTKu U TO,
KaKue pe3yJabTaThl JOKYMEHTAlMsl, MPOTOTUIIbI, MOJCUCTEMBbl WJIM BEPCHH MPOrPAMMHOIO
IPOAYKTA) TOJHKHBI ObITh MOJTYYEHBI IO OKOHYAHUM 3TUX 3TamnoB. Jlanee HaunHaeTcs UKINYecKas
yacTh iaHupoBaHusa. CHavana paspabaTeiBaeTcsi rpaduk pabOT MO BBIMOTHEHHUIO MPOEKTA WIH
JlaeTcsl pa3pellieHne Ha MpOJIOJDKEHHE MCIONb30BaHUS paHee co3laHHoro rpaduka. Ilocne storo
IPOBOAMTCS KOHTPOJIb BBIMIOJIHEHUS pabOT U OTMEYAIOTCS PACXOKIEHUS MEXKAY pealbHbIM U
IUTAHOBBIM X0JIOM padoT.

Janee, o Mepe MOCTYIUIEHUs] HOBOM MH(POPMAIK O XOJI€ BBIITOJIHEHHUS IPOEKTa, BO3MOKEH
NIEPECMOTP MEPBOHAYAIBHBIX OLIEHOK I1apaMETPOB IIPOEKTa. ITO, B CBOK OYEPE]b, MOMKET
IIPUBECTU K U3MEHEHUIO rpaduka pabot. Ecinu B pe3ynabTaTe 3TUX M3MEHEHUH HApyIIAIOTCS CPOKU
3aBepILEHHUs] MPOEKTa, JOJKHBI OBITh MEpecMOTpeHBl (M coriacoBaHbl ¢ 3akaszunkoMm I10) mpo-
€KTHbIE OTpPaHUYEHUS.

KoHeuHo, OOJBIIMHCTBO PYKOBOJMTENIEH MPOEKTOB HE IyMAlOT, YTO pealu3alus HX
IIPOEKTOB MPOMIET I1ajako, 0e3 Beskux mnpobiem. XKenarenbHO onucaTh BO3MOXKHBIE MPOOIEMbI
ele 70 TOro, Kak OHU MpPOSBAT ceOs B XOJ€ BBIMOJHEHUS IpoekTa. [loaToMy Jiydine cocTaBisTh
"meccumuctuueckue" rpaduxku pabor, yem "ontumucruueckue'. Ho, KOHEYHO, HEBO3MOMKHO
IOCTPOUTh IUIAH, YYMUTHIBAIOIIMH Bce, B TOM 4HCJIE ClydailHble, NpoOJeMBl U 3aJep>KKU



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

[Tnan mpoekTa J0JKEH YEeTKO MOKa3aTh PeCypchl, HEOOXOIUMBIE Ul Pealn3aliu MPOeKTa,
pazzenienue paboT Ha dTanbl U BPEMEHHOHN IpaduK BHIIOJHEHHS ATHX 3TanoB. B HEKOTOpBIX Op-
TaHU3alUAX TUTaH TMPOEKTa COCTABIIACTCS KaK €IWHBIA JOKYMEHT, COJCpKAIlUuil Bce BUbI MJIAHOB,
ONMCAHHBIX BbIIIE. B Opyrux ciay4asx IJIaH MPOEKTa OIHUCHIBAET TOJBKO TEXHOJIOTUYECKUI
nporecc cozpanus [10. B takom riane o0s3aTebHO MPUCYTCTBYIOT CCBUIKH Ha TUIAHBI JAPYTHX
BUJIOB, HO OHU pa3padaThIBalOTCA OTIEIBHO OT IJIaHa MMPOEKTA.

Jletanu3anus IJIaHOB MIPOEKTOB OYEHb PAa3HUTCS B 3aBUCHMOCTH OT THIIA Pa3padbaThIBAEMOTO
IPOrpaMMHOT0 MPOAYKTAa M OpraHusanuu-pazpadoruunka. Ho B mo06oM ciaydae OOJBIIMHCTBO
IUTAHOB COJIEPIKAT CIIEAYIOIIUE Pa3aebl.

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

2. Opranu3zanus BbIIIONHEHUS MpoekTa. Onucanue cnocoba moadopa KOMaH bl pa3padboTyH-
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 ¥ TPOrPpaMMHBIE PECypChl, HEOOXOAMMBIE I pealu3alui MPOEKTa.
[lepeueHs ammapaTHBIX CPEICTB M MPOTPAMMHOTO OOECIICUEHUS, HEOOXOIUMOTO U pa3paboTKu
nporpaMMHOro mpoaykra. Ecnu ammapatHbie cpeacTtBa TpeOyeTcsl 3aKkynaTh, MPUBOAMUTCS HX
CTOMMOCTBH COBMECTHO C TPaQUKOM 3aKYIKH U TOCTaBKH.

5. Pa3Ouenue pabot Ha stamsl. [Iponecc peanusanuu npoekTa pa3OuBaeTcs Ha OTAEIbHBIC
IPOIIECCHI, OMPEACISIIOTCS STalbl BBIMOJHEHUS MPOEKTa, MPHUBOAUTCS OIHCAHHE PE3yJIbTAaTOB
("BBIX0JIOB") KaXK/I0T'0 ATara U KOHTPOJIbHBIE OTMETKH.

6. I'padux pador. B aTOM rpaduke oToOpa)karoTcss 3aBUCHMOCTH MEXKIYy OTICIBHBIMU TIPO-
neccamu (dTanamu) pazpadotku [10, olleHKH BpeMeHU UX BBIMIOJHEHUS M PACHpeeeHUE YJICHOB
KOMAaH/IbI Pa3pab0TUNKOB 110 OTAETHHBIM JTaIlaM.

7. MexaHu3mMbpl MOHUTOPHHTA U KOHTPOJIS 32 XOJOM BBINIOJIHEHHUS MPOoekTa. ONUCHIBAIOTCS
IPEJOCTABIIIEMbIE PYKOBOIUTENIEM OTYETHI O XO/I€ BHIIIOJIHEHUS paboT, CPOKH UX MPEIOCTABICHHS,
a Tak)Ke MEXaHU3Mbl MOHUTOPUHIA BCETO MPOEKTA.

[Tan nomKeH peryisipHO epecMaTpUBAThCS B TIpoliecce peann3anuy npoekta. OQHn 4yacTu
IU1aHa, HampuMep rpaduk paboT, U3MEHSIOTCS 4YacTo, Jpyrue Oonee craOwibHbl. [lJi BHECEHUs
W3MEHEHHH B TUIaH TpeOyeTcsl CrelnualbHas OpraHU3alys JTOKYMEHTOIOTOKA, MO3BOJISIOMIAs OT-
CJIEKMBATh 3TH U3MEHEHUSI.

ITocTanoBKa 32124 K NPaKTHYeCKol padoTe 2

1. U3yuuTs npenaraeMelii TEOPETUUECKUIM MaTepHal.

2. CoctaBuTh MOAPOOHOE ONMUCAHNE MHKEHEPHOTO IIPOEKTA.

3.Ha ocHOBaHMHM omNHCaHUS WHXXEHEPHOTO TMPOEKTa TPOBECTH aHAJIW3 Ipolecca
OpraHM3aly NPOEKTUPOBaHUs. B X0e aHann3a OTBETUTH Ha BOIIPOCHI:

- Uto npou3oiiier ¢ opraHusanuei, eciiu cucreMa He Oy/IeT BBeJleHa B dKCIUTyaTaluio?

- Kakue Tekyuue npoGieMsl CyIIECTBYIOT B OPraHM3alMU M KaK HOBas CUCTEMa MOMOXKET
WX pemuTh?

- Kakum o0Opaszom cucrema 6yer cnocoOCTBOBATSH 1iensiM OuzHeca?

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

Pe3ynbrarom aHanmza JOMKHO SIBUTHCS 3aKJIFOUEHUE O BOZMOKHOCTH pealn3aliy MPOeKTa.

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

5. 3anoIHUTD pa3ienbl IJIaHa:

- Beenenne



- Opranuzaiys BBIIIOJIHEHUS TPOSKTa

- AHanu3 puCcKOB

Paznenbl TOMKHBI coepKaTh PEKOMEH AN OTHOCUTEIBHO pa3pabOTKH CUCTEMBbI, 0a30BbIE
MIPEIOKEHHS 110 00bEMY TpeOyeMoro OrpKeTa, YUCIy pa3pabOTYMKOB, BpEMEHU U TpeOyeMoMy
IPOTPaMMHOMY 00€CIIEYEHUIO.

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

BapuaHThl HHAUBHAYAJIBHBIX 32IaHUH

B coorBercTBMM C yKa3aHHOW IpeIMETHOH OONacTbi0O M KJaccoM pa3padaTbIBacMOi
UH(POPMALIMOHHON CHCTEMBI pPa3paboTaTh oOmMcaHue WHPOPMALMOHHOM CHUCTEMBI M TPOBECTH
aHaJIM3 MPOIIecCca OPraHU3alUKN HH)XEHEPHOTO MTPOEKTA.

Tabmumna 2.1 — UaauBuayanbHble 3a1aHus

Ne IIpeameTHas obiacTh Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUATHE 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 npeanpusrus CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPUITHS OKcrnepTHas CUCTeMa

Conep:xkanue oTyera

[To BeIMONHEHHOW paboTe cocraBiseTcs oTdeT. OTYET BBHINOJIHICTCS B DJIEKTPOHHOM BHJIE.
ITo BBINOJIHEHHOMY OTYETY MPOBOAMTCS 3AIIMUTA PAKTUUYECKOMPAOOTHI.

OTuer mO mpakTHYeCKOW paboTe ODKEH COCTOATh W3 CIEAYIOIIUX CTPYKTYPHBIX
HJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs YacTh: KpaTKOE OIUCaHMWE IeJed NpPOeKTa M MPOEKTHBIX OrpaHUYEHUI
(OrOKETHBIX, BPEMEHHBIX U T.1I.), KOTOPBIE BAYKHBI [T YIIPABICHUS POSKTOM.

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

- OCHOBHasl yacTh (omucaHue paloThl). OMHCAaHUE WH(OPMAIMOHHON CHCTEMBI; aHAIU3
Ipolecca OpraHu3auy IPOSKTUPOBAHUS, POJIH.

OcHOBHas yacThb OTYeTa BKJIIOYAeT B ceOs: ONMHCAaHME WH)KEHEPHOTO MPOEKTa - HaJuuue
3aKJIIOYEHHS O BO3MOKHOCTH PEATM3ALUH MPOEKTA, COACPIKAINET0 PEKOMEHIAIMA OTHOCHUTEIHHO
pa3paboTKU CHUCTeMbI, 0a30Bble NpeAsIoKeHHs Mo 00béMy Tpebyemoro OroJpkera, YHCITY
pa3paboTYNKOB, BpEMEHHU U TPeOyeMOMY IPOTPaMMHOMY O0€CTIeUeHHI0; aHATU3 OCYIIECTBUMOCTH
yKa3aTb BO3MOXKHbIE NMPOOJIEMbl W MYTH UX pEIIEHHs; POJIM YYaCTHUKOB TPYIIBI pa3pabOTKu
WH)KEHEPHOTO MPOEKTA.

- 3aKJIF0OYEHHE (BBIBOJIBI);

- CITUCOK MCTIOJIh30BaHHOW JINTEPATYPHI.

3amira oTyeTa 3aKII0YAeTCs B MPEABIBICHUN MIPEIOIaBaTelI0 MOJyYEeHHBIX Pe3yabTaToOB B
Buje (haiina U IEMOHCTPAIMH MTOTyYSHHBIX HABBIKOB TIPH OTBETAX HA BOTPOCHI MTPETIOIaBaTEeIsI.

KoHnTpoJsbHbIe BONPOCHI

1. [Ipeanoxure, KTo OBl MOr y4acTBOBaTh B (OPMUPOBAHUU TpeOOBaHUN IS
YHUBEPCUTETCKON CHCTEMBI PETUCTpallMK CTYAeHTOB. OOBICHUTE, TOUYEMY MOYTH HEU30€XKHO, UTO
TpeboBaHus, chOpMyTUPOBAHHBIE Pa3HBIMU JIMLIAMH, OYAYT IPOTHBOPEUUBHIL.



2. Pa3pabarbiBaercss cuctema [1O s aBromarmzanuy OWOIMOTEYHOTO KaTajora. JTa
cucreMa OyzieT conepkaTh HH()OPMAITUIO OTHOCUTEIHHO BCEX KHUT B OMOIHMOTEKEe U OyIeT moJie3Ha
OubnuoTeyHoOMy TepcoHalmy, aboHeHTaM u uuTaTensM. Cuctema HOJDKHA HMMETh CpEACTBa
IIPOCMOTpa Karajora, CpelCTBa CO3JaHHs 3alpOCOB M CPEJCTBA, MO3BOJIAIOIIME IOJIb30BATENISIM
pe3epBUPOBaTh KHUTH, HAXOAAIIMecs B JAaHHBI MOMEHT Ha pykax. Ompenenute OCHOBHBIC
OTIOPHBIE TOUKH 3PEHHSI, KOTOPbIE HEOOXOIMMO yUYECTh B ClielU(DUKAIIMY CUCTEMBbI, U TOKaXKUTE UX
B3aMMOOTHOIICHUS, UCIIOJIB3YA JHArpaMMy UEPAPXUHU TOUEK 3PCHHUS.

3. I Tpex TOYeK 3pEeHHsl, ONpe/eTCHHBIX B CUCTeMe OMOIMOTEYHOro Karajaora, yKaKuTe
CepBUCHl U COOTBETCTBYIOIIME JaHHBIC, KOTOPbIE 00ECHEUMBAIOTCS 3TUMHU TOUYKAMH 3pEHUS, U
COOBITHSI, KOTOPBIE YIIPABISIOT ITUMH CEPBUCAMH.

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

5. Bamma xoMmaHusl MCHONB3YyeT CTaHIAPTHBIA METOJ aHanu3a TpeboBaHmil. B mpomecce
paboThl Bbl OOHAPYXKWJIM, YTO 3TOT METOJ HE YYUTHIBACT COLMATIbHBIE (DAKTOpPbI, Ba)KHbIC IS
CHCTEMBI, KOTOPYIO BBl aHAJIM3UpyeTe. Bar pykoBoauTe b Jajl BaM SICHO MOHSATh, KAKOMY METOAY
aHaJIM3a HY)KHO cliefioBaTb. OOCYIUTE, YTO BbI JOJKHBI J€NIaTh B TAKOW CUTYalIUU.

IpakTuuyeckas padora 3. MeHeIKMEHT dTANOB KH3HEHHOT0 IMKJIA HHKEHEPHOT 0
MPOeKTA

Heap padorbl: O3HAKOMIIEHHE C METOAOJIOTHEN MPOEKTHOTO MEHEKMEHTA B YIPaBICHUU
IPOEKTaMH; M3YyYEHUE OCHOBHBIX JJIEMEHTOB OIPEAEICHUS, NPEACTABICHUS, TPOCKTUPOBAHUS 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 JJIEMEHTOB Ul
MOCTPOCHUS 00BEKTHO-OPHEHTUPOBAHHBIX Mozeleii IC Ha ocHOoBaHMH TpeOOBaHUIA.

TpeGoBanus k pe3ysabTaTaM BBIIOIHEHUS IPAKTUYECKON paboThI:

- MOJIEJIb CUCTEMBI JI0JKHA COJIEpKaTh: AMarpaMMy BapHaHTOB UCIOJIb30BaHUs; JUarpaMmbl
B3aMMOJCHCTBUS U1 KaXKIOr0 BapuaHTa HUCIOJb30BaHUSA; JMAarpaMMy KJIACCOB, IO3BOJIAIOIIAs
peanu3oBath Bech omucaHHbIM (yHkunoHan MC; oO0beqMHEHHYIO auarpaMMy KOMIIOHEHTOB H
pa3MelleHus;

- JUTsI KJIacCOB yKa3aTh CTEPEOTHUIIbI;

- B 3aBUCHUMOCTH OT BapuaHTa 3aJaHMsl JuMarpaMMma pa3MEIleHUs JOJDKHA I10Ka3bIBaTh
pacnojoKeHue KOMIIOHEHTOB B PAaCIpPEIEIIEHHOM MPUIIOKEHUH.

OcHoBBI TECOPUH

OO0mme cBegeHHs 00 00bEKTHOM MO/IeTHPOBAHUM

CymiecTByeT MHOXKECTBO TEXHOJIOTUI U MHCTPYMEHTAJIBHBIX CPEJCTB, C MOMOIIBIO KOTOPBIX
MOYKHO pealln30BaTh B HEKOTOPOM CMBICIIE ONTHMaIbHBIN mpoekT VIC, HaunHas ¢ sTamna aHaau3a u
3aKaHYMBasl CO3/JaHUEM IPOTrPAMMHOrO KoJia cUCTeMbl. B OONBIIMHCTBE ClyyaeB 3TH TEXHOJOTHU
NPEIBSBISIOT BEChMa JKECTKUE TPEOOBaHHS K TPOIIECCy pa3pabOTKH U UCIOIB3YEMBIM pecypcam, a
HOMBITKM TPaHC(HOPMHUPOBATH UX MOJ KOHKPETHBIE MPOEKThl OKa3bIBAIOTCS O€3yCHEUIHBIMH. JTH
texHojoruu npeactasienbl CASE-cpencrtBamu BepxHero yposHs win CASE-cpeacTBamu mogHOro
xu3HeHHoro nukia (upper CASE tools mmm full life-cycle CASE tools). OHu He mO3BOJISAIOT
ONITUMHU3UPOBATh JICATEIFHOCTh Ha YPOBHE OTIEIBHBIX JJIEMEHTOB INPOEKTAa, W, KaK CIIEACTBUE,
MHOTHE pa3paboTyMKH mepenuin Ha Tak HasbiBaemble 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

YHUPUUIUPOBAaHHBIHN A3bIK 00bEKTHO-OpUEHTHpOBaHHOTO MoaenupoBanus Unified Modeling
Language (UML) sBusicst CpeACTBOM JOCTHIKEHHS KOMIPOMHCCA MEXAY ASTHMH TOIXOJaMH.
CymiecTByeT JOCTaTOYHOE KOJIMYECTBO HWHCTPYMEHTAJIBHBIX CPEACTB, MOAJCPKHUBAIOIIUX C



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

Coznanne UML Havanock B okTs10pe 1994 r., korma Jxum Pam6o u I'pagu byu u3 Rational
Software Corporation ctanmu paboTtare Haj oObenuHeHueM cBoux merogoB OMT um Booch. B
HacTosIiee BpeMsi KOHCOpIMyM Tosib3oBateneiit UML Partners BkitouaeT B ceOsl IpecTaBUTENCH
TaKUX TpaHA0B MH()OPMAIMOHHBIX TeXHOJOTWH, Kak Rational Software, Microsoft, IBM, Hewlett-
Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

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

- BJISICTCS  SI3bIKOM BU3YaJIbHOT'O MOJICTUPOBAHMs, KOTOPBIM oOecreuuBaeT pa3paboTKy
penpe3eHTaTUBHBIX MOJeNel JJIsl OpraHu3alui B3auMOJCHCTBHS 3aka3zunka U pazpadborunka HC,
pa3iauuHbIX rpynn pazpadorunkos UC;

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

UML — 5310 cranaapTHas HOTalMsl BU3YaJbHOI'O MOJEJIMPOBAHUS IPOIPAMMHBIX CUCTEM,
npuHsATas koHcopuuymoM Object Managing Group (OMG) ocenbto 1997 1., u Ha CEroIHSAIIHUNA
JIeHb OHA MOJJIEPKUBAETCSI MHOTUMH 00bEeKTHO-OpueHTHpoBaHHBIMU CASE-nipogykramu.

UML Bkit04aeT BHYTPEHHUI HAOOP CPEACTB MOJCIMPOBAHMS, KOTOPHIE Ceiuac MPUHSATHI BO
MHOTHX METOJaX M CPEICTBaX MOJCIMPOBAHUSA. JTH KOHIETIUU HEOOXOIUMBI B OOJIBIIMHCTBE
NPUKIAIHBIX 33Ja4, XOTS HE KaJas KOHLEMIUS HeoOXoauMma B KaXKIOW 4YacTH KaXJIOTo
npuiiokeHus. [lonp3oBaTensam A3biKa MPeAOCTaBICHb BO3SMOKHOCTH

- CTPOUTH MOJICIIM Ha OCHOBE CPEJACTB fAapa, 0€3 HCIOIb30BAHM MEXaHU3MOB PACHIMPEHUS
JUTsE OOJTBITMHCTBA THITOBBIX MPHIIOKEHHIA;

- 100aBIATH MPU HEOOXOAUMOCTH HOBBIE DJIEMEHTHI U YCJIOBHBIE 0003HAUCHUs, €CIIH OHU HE
BXOJISIT B SJIPO, MM CIICUATU3UPOBATH KOMIIOHEHTHI, CHCTEMY YCIOBHBIX 0003HAYCHUH (HOTAILIUIO)
Y OTPaHUYECHUS JIJIs1 KOHKPETHBIX IPEIMETHBIX 00IacTei.

Azpik UML
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Pucynok 3.1 - IHTerprpoBaHHas MOJIEIh CIIOKHON CHCTEMBI B HOTAIUH si3bika UML

Crannaptr UML npeanaraer cienyroomuii Habop AMarpamm JUis MOJICINPOBAHUS:
1. nmarpaMMbl  BapuaHTOB HCHOJIb30BaHUA (use case diagrams) — JUIsl MOJEIHMPOBAHUS
OM3HEC-TIPOLIECCOB OpraHu3alMi M TpeOOBaHUH K CO3/]aBaeMO cucteme);
2 nuarpamMmbl  KimaccoB (class diagrams) — i MOJETUPOBAHHS CTATHUECKOU CTPYKTYPBI
KJIACCOB CUCTEMBI U CBS3EeH MEXIY HUMU;
3. quarpamMmel ioBeieHus cucteMsl (behavior diagrams):
3.1 nuarpamMmebl B3aumoierictBus (interaction diagrams):
3.1.1 aumarpamMMbl TIOCIIETOBATEIBHOCTH (Ssequence diagrams) u
3.1.2 xooneparuBHble  auarpammbl  (collaboration diagrams) —
MOJICIUPOBAHUS TIpoIiecca OOMEHa COOOIICHHSIMHU MEXIY 00bEKTaMu;
3.2 nuarpaMMbl  coctosiHUM  (statechart diagrams) — g MoJenHpoBaHUS
NOBEJICHUS OOBEKTOB CHCTEMBI NMPH TMEPEXOe U3 OJTHOTO COCTOSIHUS B IPYTOE;

TUTS



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

4. nuarpammsl peanu3anuu (implementation diagrams):
4.1 nmmarpaMMbl  KOMIIOHEHTOB (component diagrams) — i MOJEIMPOBAHUS
UepapXuu KOMIOHEHTOB (TMIOACUCTEM) CUCTEMBI;
4.2 muarpamMmel  pa3BepThiBaHusl (deployment diagrams) — s MoaenupoBaHUS
(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
B3aMMOJICHCTBHE MEXIy TMOJb30BaTeieM M cucreMoil. B mpocteilmem ciayyae BapuaHT
UCTIOJIB30BAaHUS OMpPEEIsieTCS B TpoIecce 00CYKISHHs ¢ TI0Ib30BaTeleM TeX (yHKIUH, KOTOpbIE
OH xoTen Obl peanu3oBarh. Ha s3pike UML BapuaHT MCHONIB30BaHUS M300pakaroT CIEAYIOUIIM

o0pazoM:

Pucynok 3.2 - BapuaHT ucnons30BaHus

JeiictByromee nuno (actor) — 3T0 poJib, KOTOPYIO MOJIB30BaTENlb UTPAET O OTHOLUEHUIO K
cucreme. JlelcTByrolMe JMLa MPEACTaBIAIOT COOOM pOJM, @ HE KOHKPETHBIX JIOAEH WM
HanMeHOBaHMsA paboT. HecmoTpst Ha TO, 4TO Ha IUarpaMMax BapUAHTOB HCIOJIB30BAHUS OHH
n300pakaloTCsi B BMJE CTUIM30BAHHBIX YEIOBEYECKUX (PUIypOK, ACHCTBYIOLIEE JHUIO MOXKET
Takke ObITh BHEIIHEHW CHUCTEMOM, KOTOpPOW HeoO0XoauMa HeKoTopas HHGOpMaIHs OT JTaHHON
cuctemsl. [loka3piBaTh Ha AMAarpaMMe AEUCTBYIOLIUX JIML CIEAYET TOJIBKO B TOM Ciydae, Koraa
UM JICHCTBUTEIIbHO HEOOXOIMMBbI HEKOTOpble BapuaHThl ucnoib3oBaHus. Ha s3pike UML
JeMCcTBYIOIME JTUIIA TPEICTABISAIOT B BUJIE PUTYD:

Pucynok 3.3 - [lelicTByromiee Ju1io (aKTep)

JleicTByrommMe JIMna JEiSATCS Ha TPU OCHOBHBIX THIIA:

- TI0JIb30BATENH;

- CUCTEMBI;

- Ipyr'He CUCTEMBI, B3aUMOJECHCTBYIOIUE C JAHHOM;

- BpeMsl.

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

CBsi3u Mexk1y BAPpHAHTAMH HCHOJb30BAHWS U JIeHCTBYIOIIUMHU JIUIAMHU

B sa3pike UML Ha auarpammax BapHaHTOB HCIIOJIb30BaHUS MOIIEPKUBAECTCS HECKOIBKO
TUIIOB CBs3eH MEXKIY 3JEMEHTaMH JuarpaMMbl. DTO CBS3M KOMMYHHKAIMU (Communication),
BKitoueHus (include), pacmmpenus (extend) u 0606menus (generalization).



CBHBB KOMMyHI/IKaI_[I/II/I — OTO CBiA3b MG)KIIy BapI/IaHTOM HCITIOJIB30BAHUS U HCﬁCTByIOIlIPIM
munoM. Ha s3pike UML CBSi3M KOMMYHUKalMd TOKA3bIBAIOT C MOMOIIBIO OJHOHAIPaBICHHOU
accouuanuy (CIUIOMHON JTMHUM).

Odopmue Kpeaut
Ana KnuenTa DaHka

1 ~
Knuenr Gauka

Pucynok 3.4 - IIpumep cBsI3U KOMMYHUKAITIH

CBs3b BKJIIOYCHHS MPUMEHSETCS B TEX CHUTyalusiX, KOTJa HUMeeTcs KaKoH-muoo
(GparMeHT NOBEJCHMsI CHUCTEMbI, KOTOpbIM MOBTOpsieTcs Oojee 4YeM B OJHOM BapUaHTe
ucrnonb3oBaHus. C  TOMOMIBIO  TakMX  CBA3€H  OOBIYHO MOJCIUPYIOT  MHOTOKPATHO
UCMOJb3yeMYI0 (YHKIIMOHAIBHOCTb.

CBs13p paclIMpeHUs] NPUMEHSETCS IPU ONMCAHUM HM3MEHEHHM B HOPMaJbHOM IOBEACHUU
cucteMbl. OHa NO3BOJISIET BApUAHTY UCIIOJIB30BAHUS TOJIBKO IPU HEOOXOAMMOCTH HCIIOJIb30BaTh
(yHKIIMOHAJIbHbIE BO3MOYKHOCTHU JPYroro.

<<extend>>

g —
KnesnT CHATL AeHbIN
co cyera
~
~
~

a —
<< >
Include AyTenTucuumpoBats

KnueHra

BbINONHUTL
ycKopeHHoe
CHATHE AeHer

Pucynok 3.5 - [IpumMep CBsI3U BKIIIOUEHHS U PACIIAPEHUS

C nomormipio cBsi3u OOOOIIEHHS IMOKa3bIBAIOT, YTO Y HECKOJbKUX JIEHCTBYIOIIMX JIHIL
UMEIOTCS O0IIME YEePTHI.
Cnyxawwn %

Cnyxawmn % Cnyxawmn BpemerHHbin %
C novacosomn Ha oknage cnyxawmn
onnaron

Pucynok 3.6 - [Ipumep cBsi3u 000011 HHS

JAuarpammbl B3aumojeiicTBus (interaction diagrams)

Juarpammbl  B3auMmojeictBuss  (interaction  diagrams) — ONUCBHIBAIOT — MOBEAEHUE
B3aWMO/JICHCTBYIOMINX TPy 00bekTOB. Kak mpaBmiio, nuarpaMMa B3aWMOJCHCTBHSI OXBATHIBACT
NOBEJIeHHEe OOBEKTOB B paMKax TOJBKO OJHOTO BapuaHTa HCHoNb30BaHMi. Ha Takoi
auarpaMMe OTOOpaXkaeTcsi psll OOBEKTOB W Te COOOMICHHS, KOTOPBIMH OHH OOMEHUBAIOTCS
MEXy COOOH.

Coobmenne (message) — 3TO CpPEINCTBO, C TIOMOIIBID KOTOPOTO OOBEKT-OTIPABUTEIH
3arpamuBaeT y 00beKTa MojrydaTesisi BBITOJHEHHE OJJHON U3 ero ONeparui.

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



Coobmenne-3anpoc (interrogative) — 3T0 COOOIICHHE, 3aNPAITUBAIOIIEE BBIIaYy HEKOTOPO
nHpopmaruu 06 0ObEKTe-TIoIyqaTee.

HNmnepatuBHOe (imperative) cooOLIeHHE — 3TO COOOIIEHHE, 3alpalIiBaroIIee Y 00beKTa-
TIOJTy9aTelisi BHITIOJTHEHUE HEKOTOPBIX JACHCTBUIA.

CymiecTByeT JBa BHJAa JHAarpaMM B3aUMOJCHCTBHS: JHArpaMMbl MOCIEIOBATEIBHOCTH
(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 neiictByromme sMma IoOKa3aHbl B BEpXHEM wacTM  guarpammbl.  CTpenku
COOTBETCTBYIOT COOOIIEHUSIM, IEpPelaBaeMbIM MEXIy ACHCTBYIOIIUM JHUIOM U OOBEKTOM WIH
MEXy 00BEKTaMU JIJIs1 BBIIOJTHEHUS TPeOyeMbIX (DyHKIIUH.

Ha nmarpamme mnocnenoBaTenbHOCTH OOBEKT H300pakaeTcsi B BUJE MPSMOYTOJIbHHKA,
OT KOTOpPOrO BHHU3 IIPOBEJIEHA IIYHKTUPHAs BEPTUKaJIbHAs JIMHHA. OTa JIMHHUS Ha3blBacTCs
muauert xu3Hu (lifeline) obwvexkra. Ona mpexacraBiasieT coO0M (QparMeHT MKU3HEHHOTO LHUKJIa
00BEeKTa B TPOLIECCE B3aUMOICHCTBHUSL.

Kaxnoe cooOmieHune mnpeacTaBiseTcss B BHUAE CTPEJIKH MEXIY JHUHUIMU KU3HHU JIBYX
00bekTOB. CoOOI1IeHUsI TOSIBIISIIOTCS B TOM TMOPSJKE, 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



nokazarb camojenerupoBanue (self-delegation) — coobmieHre, KOTOpoe 0OBEKT MOCHLIAET CAMOMY
cebe, IpU 3TOM CTpesiKa COOOIICHHs YKa3bIBACT HA TY JKE€ CaMYI0 JIMHHIO KHU3HH.

Juarpamma koonepamuu (collaboration diagram)

JlnarpaMmbl KOOMEpAIUUd OTOOpPaKAOT MOTOK COOBITHI Yepe3 KOHKPETHBIH CIiCHapuil
BapUaHTa HCIOJIb30BaHUs, YIIOPSAIOYCHBI 110 BPEMEHH, a KOOINEPATHBHBIC JUArpaMMbl OOJIbIIE
BHUMaHHsI 3a0CTPSIOT Ha CBA3AX MEKAYy OObEKTaMH.

Ha numarpamme koomepanuu IpeiCTaBiIeHa BCsA Ta WH(OpMalMs, KOTOpas €CTh M Ha
JarpaMMe Mocye[0BaTeIbHOCTH, HO KOOMEpaTHBHAS JHarpaMMa MO-APyroMy OIHMChIBAET MOTOK
coObiTuid. M3 Hee Jerde TMOHATh CBS3M MEXAYy OOBEKTaMH, OJHAKO, TPYAHEE YSICHUTH
[I0CJIEI0BATEIbHOCTh COOBITHIA.

Ha koomneparuBHOW auarpaMme Tak K€, KaK M Ha JuarpaMme IOCIIeJI0BaTeIIbHOCTH,
CTPENKH 0003HAYAIOT COOOIICHHsS, OOMEH KOTOPBHIMH OCYIIECTBISCTCS B pPaMKaxX TaHHOTO
BapUaHTa MCIOJb30BaHMsA. X BpeMeHHas MOCIEIOBATEIbHOCTh YKA3bIBACTCS IYyTEM HyMepaluu
COOOILIEHUH.
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—>

1: NpuHAaTeL KapTy m

—> | MpuemHuk Kaccogsivt
Kapr annapat
WBan WeHT

5: Beoa RIN-«xona (1234)
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T\ /’
17: Buipafe (20 pyb.)

‘ Ynpaanenue ATM |

7: OTKpLITEL cuet
8: Npogepurs PIN-xoa
14} Cuars (20 pyb6.)

Pucynok 3.8 - [Ipumep quarpammsl Koorepanuu

JAuarpammbl kjaaccoB. O0ume cBegeHust

Jlnarpamma KJjaccoB ONPEAENSeT THIIBI KJIACCOB CUCTEMBI U Pa3IMUHOrO POjia CTaTHUECKUE
CBSI3M, KOTOpBIE CYIIECTBYIOT MEXIy HUMH. Ha numarpammax KJIacCoB H300pa)KarOTCs TaKxkKe
aTpuOyThl KJIACCOB, OIEPALMU KJIACCOB M OIpaHHYEHMs, KOTOpbIe HAKJIAJIbIBAlOTCS Ha CBA3M
MEXy KJIaCCaMH.

Huarpamma kinaccoB UML - ato rpad, y31amMu KOTOPOTO SIBJISIFOTCS DJIEMEHTBI CTaTUYECKOM
CTPYKTYpBI IIpOoeKTa (KJacchl, HHTEp(EHCh), a AyraMu - OTHOLICHUS MEXAY y3/1aMu (accolMallny,
HacJe/I0BaHKE, 3aBUCUMOCTH ).

Ha nuarpamme ki1accoB M300paxaroTcs CIEAYIOIINE YIEMEHTHI:

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

- Knace (class) - onucanue o0Imux cBOMCTB IpyIIbI CXOAHBIX OOBEKTOB;

- Uurepdeiic (interface) - aOGcTpakTHbIN Kiacc, 3ajaromuii HaOOp omepanuii, KOTopble
00BEKT NMPOU3BOJIBHOIO KJIAcca, CBA3aHHOTO C JAHHBIM HHTep¢eiicoM, MpenocTaBiseT IPYyruMm
00BeKTaM.

ITocTanoBKa 32124 K NPpaKTHYeCcKol padoTe 3

1. U3yunTs npeiaraeMplii TEOPETHUECKHUI MaTepHal.

2. IlocTpoiite auarpamMMy BapHaHTOB HCIIOJIb30BAaHMS ISl BHIOpAaHHON HMH(OPMALMOHHON
CUCTEMBI.

3. BeInonHuTe peayn3anuio BAPHAHTOB UCIIOIb30BAaHMS B TEPMUHAX B3aHMMO/IEHCTBYIOLINX
00BEKTOB M TPEACTABISAIONIYI0 CO00M HaOOp muarpamm:

3.1 quarpaMm KJ1accoB, PeaNM3YIOIIMX BapHaHT UCTIOIb30BAHUS;



3.2 nmuarpaMM B3aMMOJEHCTBHS (IMarpaMM IIOCJIEAOBAaTENbHOCTH M KOOIEPAaTUBHBIX
JyarpaMM), OTpaKaloLIMX B3auMoOJIeHiCTBUE OOBEKTOB B IpOLECCE pealu3ald BapuaHTa
UCIIOJIb30BaHUs.

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

5. IlocTpoiiTe auarpamMMmy COCTOSHUHM IS KOHKPETHBIX OOBEKTOB WH(POPMAMOHHON
CUCTEMBI.

6. [Toctpouts OTYET, BKIIOYAMOINIMNA BCE TOJTYYCHHBIC YPOBHU MOJEIH, OIHMCAHUE
(GYHKLIMOHAJIBHBIX OJIOKOB, NMOTOKOB [aHHBIX, XPAaHWIHUIL M BHEHIHUX 0OBeKTOB. [IperncraButh
OTYET 110 IPAKTUUECKON paboTe 1Jisl 3aLUTHI.

BapuaHTbl HHAUBUAYAJIbHBIX 3aIaHUN

B cooTBeTcTBHM C yKa3aHHOH NpPEeIMETHOW O0JIACTBIO M KJaccoM pa3pabaThiBacMOro
IIPOEKTa MOCTPOUTE JHUAarpaMMy BapHaHTOB HCIIOJb30BAHHUS, BBIMOJIHHUTE PEaTU3aI[dI0 BAPHAHTOB
UCIIOJIb30BaHUsI, IOCTPOUTE TUArPaMMy COCTOSIHHIA JIJIsl KOHKPETHBIX OOBEKTOB IMPOCKTA.

Tabnmuna 3.2 — UnauBuyanbHble 3a1aHus

Ne IIpeameTHas o6acTh Knacc 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

[1o BhINONIHEHHOH paboTre cocTaBisieTcss 0T4eT. OTYET BHIIOJIHAETCS B 3JIEKTPOHHOM BUJIE.
[To BBIMOIIHEHHOMY OTYETY MPOBOAMUTCS 3AIINTA MPAKTHUECKOW 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(POPMALIMOHHOM CUCTEMBI;

- 3aKJII04YEeHHE (BBIBOBI).

BBonHas yacTh oT4eTa TOJKHA BKIKOYATh TYHKTHI:

- yCIIOBUE 3aJ]auu;

- IOPSIIOK BBINIOJTHEHHUS.

- IpOrpaMMHO-aMNMapaTHbIE CPEJCTBA, UCIIOIb3yEMbIE NPU BHIMOJIHEHUN PAOOTHI.

3ammra oT4yera Mo MpakTHYeCKOW paboTe 3aKIII0YaeTcsl B NPEAbSBICHUM MPENoiaBaTesto
MOJIyUYEHHBIX Pe3ylbTaTOB B BUAE (paiia U JEMOHCTpAlMM MOJIyYEHHBIX HaBBIKOB IPH OTBETaxX Ha
BOIIPOCHI ITPENOAaBaTelsl.

KoHTpoJibHBIE BONIPOCHI

1. JlaiiTe onpenenenue MOHATHIO «BApUAHT UCTIOIb30BAHUSY.

2. Kakue THITBI CBSI3M MOTYT MIPUCYTCTBOBATh HA AWAarpaMMe BapPHAHTOB MCIIOJIb30BAHMS?
3. JlaiiTe onpeseneHne MOHATHIO «IEHCTBYIOIIEE JTHIIO.

4. Kakue Tu1bl cOOOLIEHUI MOTYT IPUCYTCTBOBATh Ha AMarpaMMax B3auMoJIeHCTBUA?

5. JlaiiTe onpeneneHne MOHATHIO KJlacc, 00BEKT Kiacca.

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



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

Leas padorbl: M3ydueHne METO0I0THH yIIpaBlieHUs rpoekTtamu. [lomydeHrne HaBBIKOB 11O
MMPUMCHCHUIO JaHHBIX MeTOI[OJIOFI/If/'I JJId TUTAaHUPOBAHUA IIPOCKTA. I/I3yquMe MCTOAOB YIIPABJICHHA
KayeCTBOM MPOEKTUPOBAHUS HHPOPMAIIIOHHBIX CHCTEM

[IpakTuueckass paboTa HampaBieHa Ha O3HAKOMJIEHHE C OCHOBHBIMH TOHSITHSMU
METO/IOJIOTUN YIIPABICHUS TPOCKTaMH, IOJYYCHUE HABBHIKOB 10 MPUMEHEHHIO JAHHBIX MOHSITHH
IpH MOCTPOCHUH IUTAHA TPOEKTa, IMOCTPOSHUsS rpaduka padoT, pacnpeneicHHs HCIIOTHHUTEICH,
yIpaBJICHUS  PUCKAaMH, H3YYEHHUE  METOJOB  YIPABICHUS ~ KA4YeCTBOM  MPOCKTHPOBAHUSI
WH(POPMAITMOHHBIX CUCTEM

TpeboBaHus K pe3ylibTaTaM BBIMOTHEHHS MPAKTUIECKON PabOTHI:

[TocTpouTh MOZIENB YIIPABICHUS MPOSKTOM, BKITFOYAIOIYIO:

- OTIpe/ICJICHNE BCEX JTAllOB MPOEKTA, 3aBUCHMBIX OSTarloOB, ONPEAEICHUE IUTEILHOCTH
ITAIoB;

- INOCTPOCHHUEC HA OCHOBC INOJTYUCHHBIX JaHHBIX CEeTEBOU U BpeMCHHOﬁ AuarpamMmm;

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

[Ipu onpeneneHny 3Tana yKa3bIBae€TCsl €ro Ha3BaHUE — OTPAXKAIOLIee CYTh dTarna (Hampumep,
OIIpENICIICHUE TOJIb30BATEIbCKUX TPeOOBaHUMN, NMPOCKTHpPOBaHUME HHTepQeiica); 3TanoB JJIOJDKHO
OBITH HE MEHEE 7, B IPOEKTE 3aJCHCTBOBAHO 3 YeJIOBeKa MepcoHaa (rpymmna pa3paboTYrKOB).

OcHoBBI TEOpUH

IInanupoBaHue nmpoexTa

VYnpaBieHne NporpaMMHBIM IPOEKTOM 3aBHCUT OT HPABUIBHOIO IUIAHUPOBaHUSA padoT,
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 Ha4yaJbHOM JTale IPOEKTa,
paccMaTpUBaeTCs BCEMH €0 y4aCTHUKAMHU KaK PYKOBOJSIIMH JOKYMEHT, BBIIIOJHEHHE KOTOPOTO
JIOJKHO TIPUBECTU K YCHEIIHOMY 3aBEpIICHHUIO MPOEKTAa. DTOT NEPBOHAYAJIBHBIN IJIaH JOJIKEH
MaKCHUMaJIbHO MOAPOOHO OMHUCHIBATh BCE 3Talbl peaau3anuu npoekTta. Kpome pa3paboTku miaHa
IIPOEKTa, Ha MEHEeJKepa JIOKUTCA OOS3aHHOCTh Pa3pabOTKU IPYTHX BHUJOB IUIAHOB. DTU BHJbI
TUTAHOB KPaTKO onucaHbl B Tabmuie 3.1.

B nucrunre 1 mokaszan npouecc niuaHupoBanusi coznanus [10 B Buae ncesgokona. 31ech
CZEJNIaH aKLEHT Ha TOM, YTO IUIaHUPOBaHUE — 3TO UTEPALMOHHBIN Ipouecc. [lockonbky B mpouecce
BBIMIOJTHEHUSI TPOEKTa IOCTOSIHHO IOCTYyNaeT HoBasg HHGpopManus, IUIaH JODKEH PEryJIpHO
nepecMaTpuBarbcs. BakHbIMH (akTOpamMH, KOTOpbIE MOJDKHBI YYHMTHIBAaTbCA IPU pa3pabOTKe
IUTaHa, SIBISIFOTCSL (PUHAHCOBBIE M JEJIOBBIE 00s3aTeNnbcTBAa OopraHuzauuu. Eciu oHM M3MeHSIoTCH,
3TH U3MEHEHHUs TaKKe JOJDKHBI HATH OTpaXkeHHe B IJ1aHe padoT.

Tabmuna 4.1 - Buas! mianos

[Tnan Onucanue

[Tnan kauecTBa OnuceiBaeT CTaHAAPTBl M MEPONPHATHS MO TOMAJEPKKE KayecTBa
paspabateiBaemoro [10

[Tnan aTTecranuu OnuceiBaeT crocoObl, pecypchl U nepedeHb paboT, HeOOXOIUMBIX IS aT-

TECTAlUH TIPOTP aMMHOM CHUCTEMBEI

[Inan  ympasnenust | OnuChIBaeT CTPYKTYPY U MPOLIECCHI YIIPaBIeHHs KOHPUTyparen
KoH(urypanuen

[Inan  compoBox- | [Ipennaraet niaan MeponpusATHiA, TpeOyrommxcs it conpooxaeHus 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 MEPONPUSITHSI, HANpPaBICHHbIE HA MOBBIIIEHHE KBaJlu(UKa-




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

KoHTpoJIbHBIE 0TMETKH 3TANOB padoT

Menempkepy U1 opranuzanuu mnporecca co3nanus 110 u ynpaBieHus uM HE0OOX0aUMa WH-
dopmanus. Ilockonabky camMo mHporpaMMHOE OOecreueHHE HeOocCsA3aeMo, 3Ta yIpaBleHYecKas
uH(pOpMaIs MOXKET OBITh IMOJIy4€HA TOJHKO B BHJIE JOKYMEHTOB, OTOOPaKAIOIINUX BBITOJHEHUE
OuUepeHOro dTamna pazpaboTKu MPOrpaMMHOrO Mpoaykra. be3 aToil nHpopManuy Henb3st CyAUTH O
CTENEHU TOTOBHOCTH CO37JaBa€MOT0 IPOJIyKTa, HEBO3MOXHO OLIEHUTDH IIPOU3BEACHHBIE 3aTPAThl U
U3MEHUTH Tpaduk padoT.

IIpu miiaHupOBaHUU NIPOLECCA ONPENEISIFIOTCS KOHTPOJIBHBIE OTMETKH— BEXH, OTMEUAIOIIHE
OKOHYAHUE OIpPEAeTICHHOro 3Tana padboT. [ Kaxaoid KOHTPOJIBHONH OTMETKH CO3JaeTcs OTYeT,
KOTOPBI TPEOCTABISACTCSI PYKOBOJICTBY MPOEKTAa. DTH OTYETHl HE JOJKHBI OBITH OOJBIIUMU
00BEMHBIMU JOKYMEHTaMH; OHHU JIOJDKHBI TOJIBOAUTH KpPAaTKUE HUTOTM OKOHYAHUS OTAEIILHOTO
JIOTHYECKH 3aBEPIICHHOTO JTara MpoeKTa. JTarnoM He MOKeT ObITh, Hanpumep, "Hamucanne 80%
KoJia mporpaMm", MOCKOJIbKY HEBO3MOXKHO MPOBEPUTH 3aBEPILICHUE TaKkoro '"srtama'; KpoMe TOro,
nogo0Hast uWHGOpMAIMs TMPaKTHYECKH Oecroie3Ha i YyIpaBleHHs, MOCKOIBKY 37eCh He
0oTOOpaxaeTcs CBsI3b ATOro "srana" ¢ Apyrumu 3tanamu cozaanus [10.

OOBIYHO 10 3aBEPUICHUM OCHOBHBIX OOJIBIIMX JTalloB, TaKWX Kak pa3paboTka
cnenuduKalnuy, NPOEKTUpPOBaHWE W T.M., 3akazuuky I[IO mpegocTaBisioTCs pe3yabTaThl HX
BBITIOJIHCHMS, TaK HA3bIBAEMbIC KOHTPOJIbHBIE MPOCKTHBIE JJIEMEHTBL. IJTO MOXET OBITh
JOKYMEHTAIusl, MPOTOTUI MPOTPAMMHOIO MPOAYKTa, 3aKOHYeHHbIe moacuctembl 1[I0 u T.1.
KoHTponbHblE TPOEKTHBIE 3JIEMEHTHI, NpefocTaBisemble 3akazuuky [1O, moryr coBmajmath ¢
KOHTPOJIbHBIMU OTMETKaMH (TOYHEe, C pe3ylbTaTaMd BBIMOJHEHUS Kakoro-nub6o 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 MIPEIOCTaBIAIOTCA 3aKazuuky [10.

Jl11a onpenienieHns KOHTPOJIBHBIX OTMETOK Bech Mpotiecc co3aanus [10 qomxeH ObITh pa3ouT
Ha OT/EJbHBIE 3Tallbl C YKa3aHHBIM "BbIXOAOM'" (pe3yibTaToM) Kakaoro srtama. Hampumep, Ha
pucynke 4.1 moka3aHbl 3Tanbl pa3paboTKu cnenuduKanuu TpeOoBaHUN B ciydae, KOrjaa Ui ee
MIPOBEPKU HCIOJIB3YeTCS TMPOTOTUIl CUCTEMBI, a TakXKe MPEACTABICHBI BBIXOJHBIE PE3yIbTaThl
(KOHTPONIPHBIE OTMETKH) Ka)XJO0ro JTama. 31ech KOHTPOJIBHBIMU TMPOEKTHBIMU DIIEMEHTaMHU
SBJISIFOTCSL TPEOOBaHUS U crieluuKaIus TpeOOBaHUIA.
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Pucynok 4.1 - Orans! npouecca pa3paboTku cuerupuKanum

Y

I'paduk pador

CocraBnenue rpaduka - OHa U3 CaMbIX OTBETCTBEHHBIX PAa0OT, BHITIOJIHIEMBIX MEHEIKE-
pOM IpoekTa. 3Aech MEHEKEpP OLIEHMBAET [UIMTEIbHOCTh IPOEKTA, OMPEIENAET PECypchl, He-
00XoauMBIC IS peaM3allid OTACIBHBIX ATAloB paldoT, W MPEACTaBIAEeT WX (dTalbl) B BHIE CO-
IJIACOBAaHHOW MocienoBaTeabHOCTH. Ecin JaHHBIA MpOeKT MmojJo0eH paHee pealn30BaHHOMY, TO
rpa¢uk pabOT MOCIEAHEr0 MPOEKTa MOXHO B3SITh 3a OCHOBY AJIs JaHHOro mpoekta. Ho 3atem
CJIElyeT Y4ecTb, YTO Ha OTAEIBHBIX ATAllaX HOBOI'O INPOEKTa MOTYT HCIOJb30BAaThCS METOIBI U
noaxoabl, OTJIMYHBIC OT UCITOJIb30BAHHBIX PAaHEC.

Ecnn mpoekT sABis€TCS WHHOBALIMOHHBIM, II€PBOHAYAJIBHBIE OLICHKM JJIUTEIBHOCTH U
TpeOyeMbIX pPEecypcoB HaBepHSKa OyIyT CIMIIKOM ONTHUMUCTUYHBIMH, 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 Ja’K€ HOBBIE aBTOMOOWIIM, KaK MPABUIIO, MOSIBIISIOTCS MO3KE IMEPBOHAYATHHO
OOBSIBJICHHBIX CPOKOB HX CIaud WM MOCTYIJICHHS Ha PBIHOK, YeMy HPUYHHOHN SIBIISIOTCS
HEOKUJAHHO BO3HHKIIIKE POOJIEMbI U TPYAHOCTH. IMEHHO MO3TOMY rpaduku paboT HEOOXOAUMO
MIOCTOSTHHO OOHOBIISATH 110 MEPE MOCTYILICHHsI HOBOM HH(OPMAIUK O X0JI€ BHITIOJTHECHUS IIPOCKTA.

B mpouecce cocraBnenus rpaduka (pucyHok 4.2) Bech MaccHB padOT, HEOOXOIUMBIX IS
peanu3alyy MpoeKTa, pa3OuBacTCs Ha OTIEIBHBIC 3TAllbl U OIICHUBACTCS BpeMsi, TpeOyromieecs s
BBITIOJIHEHUS KaX10T0 dTarna. OOBIYHO MHOTHE 3Talbl BBIIOIHIIOTCS MapauienabHo. ['paduk pador
JIOJDKEH TIPeyCMaTpHBaTh 3TO M PACIPENENATh IMPOU3BOJCTBEHHBIC PECYpChl MEXKAY HHMHU
HanOosee onTUMalIbHBIM OOpa3oM. HexBaTka pecypcoB UIsl BBINOJIHEHHUS KaKOTO-THOO KpPUTH-
YEeCKOr'0 3Tara - 4acTasi IPHYrHA 3aJICPIKKU BBITOTHEHUS BCETO MPOCKTA.

JUTUTETbHOCTh 3TANlOB OOBIYHO JTOJDKHA OBITH HE MEHbIIEe HeAenu. Eciu ona Oyner MeHsbIe,
TO OKXKETCS HIKE TOYHOCTH BPEMEHHBIX OIIGHOK JTAllOB, YTO MOXET IPUBECTH K YacTOMY
nepecMoTpy rpaduka pabor. Taxke menecoobpasHo (B AacCHeKTe VYIPaBICHUS IMPOCKTOM)
YCTaHOBHUTh MaKCHMAaJbHYIO JTUTEIBHOCTH JTAloOB, He MpeBbimaromy 8 wim 10 Henens. Ecnm
€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 o0oineTcs 6e3 OONBIIMX MM MAJICHBKUX MPOOJIeM U 3ajepxek. PaspaboTuuku 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 MpoeKT MHHOBAIMOHHBIA M TEXHUYECKH CIIOKHBIA, 3TO CTAHOBHUTCS JIOTIOJ-
HUTEIBHBIM (DAaKTOPOM TIOSBJICHUS HENPEIBUACHHBIX MPOOJEM W YBEIUYCHUS JUIUTEILHOCTH
peanu3anuy MpoeKTa 1Mo CPABHEHUIO C MEPBOHAYATBHBIMH OIICHKAMHU.

Kpome BpeMeHHBIX 3aTpar, MEHEIDKEp JOJDKEH PACCUUTATh JAPYTHE PECYpPChl, HEOOXOIUMbIC
JUTSL YCTICIITHOTO BBITIOJTHEHUST Kakaoro 3tara. OcoOblil BU pecypcoB — 3TO KOMaHa pa3padoT-
YHMKOB, TPUBJICYCHHAS K BBIOJHEHHUIO MPOEKTa. [[pyruMu BHJAMH PECYpCOB MOTYT OBITH HEOO-
XOJMMO€ CBOOOJIHOE JMCKOBOE MPOCTPAHCTBO HA CEpPBEPE, BPEMs MCIOIB30BAHUS KaKOTO-THOO
CHelHaIbHOTO 00OPYAOBaHUS U OI0JKETHBIE CPE/ICTBA HA KOMaHIMPOBOUHBIE PACXObI IEpPCOHANIA,
paboTaroniero HaJi IpOeKTOM.

JlnarpaMMbl poLeccoB U BpeMeHHbIe THATPAMMBbI
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Pucynok 4.2 - TIponiecc cocraBnenus rpadpuka padbot

CymecTByeT xopolee 3MIMPUYECKOe MPaBUIIO: OLIEHWBATh BPEMEHHBIE 3aTpaThl TaK, Kak
OyATO HUYEro HEeNpeaABUCHHOTO U "MJI0X0ro" He MOXKET CIIYyUYUThCS, 3aT€M YBEJIIMUUTh 3TH OLEHKU
JUIsL ydyeTa BO3MOXHBIX MpobiemM. Bo3MoxkHbIE, HO TPYJHO MPOTHO3HPYEMbIE MPOOIEMBI
CYIIECTBEHHO 3aBUCAT OT THUIIA U TAPaMETPOB MPOEKTA, a TAKXKE OT KBANU(UKAIIUU U OIBITA YJICHOB
KOMaH/bl pa3paboTunkoB. K MCXOAHBIM pacyeTHBIM OLIEHKaM pekoMeHayercs no0aBisaTh 30% Ha
BO3MOXHBIE TpoOieMbl u 3areM eme 20%, 4ToObl OBITH T'OTOBBIM K TOMY, YTO HEBO3MOKHO
MPEBUIETD.

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



BpeMeHHbIe U ceTeBbIe JUATPAMMBI

BpemMennbie u ceTeBbIe TUarpaMMBbl TIOJIC3HBI JJI TIpeacTaBiieHus rpaduka padboT. Bpemen-
Has JMarpaMma IOKa3bIBaeT BpEeMs Hayajda M OKOHYAHHUS KaXKJOr0 dTana U €ro JUTUTEIbHOCTD.
CereBast nuarpamMma OTOOpa)KaeT 3aBUCHUMOCTH MEXKAY pa3IMUHBIMU OSTallaMH IPOEKTa. OTH
JMarpaMMbl MOKHO CO3JaTh aBTOMATHYECKH C TMOMOILIBIO MPOTPAMMHBIX CPEACTB MOIIEPIKKU
yIpaBJICHUS HA OCHOBE MH(OPMAIINH, 3AJI0KEHHON B 0a3¢ TaHHBIX MPOCKTA.

PaccMoTpuM 3Tanbl HEKOETO MPOEKTA, MPEICTaBICHHbBIE B Ta0d. 4.2, U3 KOTOPOH, B 4aCTHO-
CTH, BUJIHO, 4TO 3Tan T3 3aBucut ot 3tama T1. D10 3Ha4uT, uro 3Tan T1 HOMKEH 3aBEPIIUTHCA
npexzae, yeM HauyHercs 3tan T3. Hanpumep, Ha 3tane T1 nmpoBoaMTCS KOMIIOHEHTHBIM aHaIMU3
C03/1aBa€MOI0 MPOrpaMMHOTr0 MIPOAYKTa, a Ha 3Tane T3 — NpoeKTUPOBAHUE CUCTEMBI.

Tabnuia 4.2 - Dransl npoeKTa

Ortan JlnutenbHOCTD (AHM) 3aBUCHUMOCTh
T1 8

T2 15

T3 15 T1 (M1)

T4 10

T5 10 T2, T4 (M2)
T6 5 T1, T2 (M3)
T7 20 T1 (M1)

T8 25 T4 (M5)

T9 15 T3, T6 (M4)
T10 15 T5, T7 (M7)
T11 7 T9 (M6)
T12 10 T11 (MS8)

Ha ocHoBe npuBeIEeHHBIX 3HAYEHUH IIMTEIBbHOCTH ITAllOB U 3aBUCHUMOCTH MEXKIY HUMH
CTPOUTCS CeTeBOM rpaduk MmocienoBaTelbHOCTH dTanoB (pucyHok 4.3). Ha stom rpaduke BUIHO,
Kakue paboTbl MOTYT BBIIOJHATHCA IapajUleNIbHO, a Kakhe JOJDKHBI  BBIIOJHATHCS
MOCJIEI0BATENbHO JIPYT 3a JApYyroM. Otambl 0003HaueHbl MNPAMOYrojbHUKaMH. KOHTpoJbHbBIE
OTMETKH U KOHTPOJIbHBIE ITPOEKTHBIE 3JIEMEHTHI MOKa3aHbl B BUE OBAJIOB M 0003HAYEHBI (KaK U B
Tabm. 4.2) 6ykBoit M ¢ COOTBETCTBYIOIIUM HOMEpOM. JlaThl Ha JaHHOM JAUarpaMMme COOTBETCTBYIOT
Hayvajy BBIIOJHEHUS 3TanoB. CeTeBylo quarpamMmy cieiyeT YuTaTh clieBa HalpaBo U CBEPXY BHU3.

14/7/9 15 nHed

15 prea

19
— 25/8/99

5/9/9%

10 et 11/8/99
l Te M7 15 ared
~ I T10 [ 10 e
N 18/7/99 !
g 25 prieh
| T8 l[ { Kosey ’

19/9/99 '

Pucynok 4.3 - CereBast Auarpamma 3TaroB



Ecoim pans co3gaHust cereBOM JMarpaMMbl - MCHOJIB3YIOTCSL MPOTPAMMHBIE  CPEICTBa
MOJJICPKKH YIPABICHUS IPOECKTOM, KaX bl TaIl TOJKEH 3aKaHUYMBATHCSI KOHTPOJIBHON OTMETKOM.
OuepenHol 3Tall MOXKET HauyaTbCs TOJBKO TOTAA, KOTAAa OyAeT MOJydeHa KOHTPOJIbHAs OTMETKA
(koTOpass MOXET 3aBHUCETh OT HECKOJBKHX IMpeNUIecTBYIOMUX 3TanoB). [losTomy B TpeThem
cTonbue Tabn. 4.2 mpuBeNEHBI KOHTPOJBHBIE OTMETKH; OHHU OyIyT JOCTUTHYTHI TOJBKO TOT/A,
Korna OyneT 3aBeplleH 3Tal, B CTPOKE KOTOPOro MOMEIEHa COOTBETCTBYIOIIAs KOHTPOJIbHAS
OTMETKA.

JIroOoi Tanm HEe MOXKET HayaThCsl, TIOKa HE BBIMOJIHEHBI BCE 3TAIbl HA BCEX MYTAX, BEAYIIHX
OT Hayajla IpoeKTa K JaHHoMYy stany. Hanpumep, stan T9 He MokeT HauaThCsl, MMOKa HE OyIyT 3a-
BepieHbl tanbl T3 u T6. OTMeTHM, YTO B JAHHOM CJIy4ae JOCTUKEHHE KOHTPOJIbHON OTMETKH M4
TOBOPHUT O TOM, YTO 3TH ATAIbl 3aBEPIICHBI.

MuHuMalIbHOE BpeMsl BBIIIOJIHEHHSI BCETO IPOEKTa MOKHO pacCUUTaTh, IPOCYMMHUPOBAB B
CETEBOM JuarpaMMme JJIUTENbHOCTH 3TallOB Ha CaMOM JUIMHHOM NyTH (JJuHA NYTH 31eCh
U3MepsieTCsl HE KOJMYECTBOM JTAallOB Ha MYTH, a CYMMapHOW [UIMTENbHOCTHIO ATHX STAaIloB) OT
Hayaja IpoeKTa JJ0 €ro OKOHYaHUs (3TO TaKk Ha3bIBAEMbIM KPUTHUECKUU NyTh). B HameMm ciayuae
MIPOJIOJDKUTEIILHOCTh TpOeKTa cocTaBiseT 11 Hemens wim 55 paboumx gued. Ha puc. 4.3
KPUTHYCCKHIA MyTh MOKa3aH 00Jiee TOJCTHIMH JIMHHUSIMH, 9YeM OCTaJIbHBbIC MyTH. Takum 00pasom,
oOmiasi MpOJIOJKUTENBHOCTh Peau3allii MPOEKTa 3aBUCUT OT ATAoB PaldOT, HAXOASIIMXCS Ha
KpuTndeckoM myTH. JlroOasi 3azepkka B 3aBEpIICHUH JIOOOTO 3Tama Ha KPUTHYECKOM IyTH
MPUBEIET K 3a/I€PAKKE BCETO MPOEKTA.

3ajiepKKa B 3aBEPIICHUM STaloOB, HE BXOASAIIMX B KPUTUYECKUM MyTh, HE BIUSAET Ha
MPOJOKUTEIFHOCTh BCETO MPOEKTa A0 TeX MOp, MOKa CyMMapHas JUIMTEIbHOCTh 3THUX ATAIroB (C
YUTOM 3aJepXKEK) Ha KaKOM-HHOyIb TyTH HE TPEBBICUT NPOJOIDKHUTEIHHOCTH paboT Ha
KkputnueckoM nytu. Hanpumep, 3anepxka stana T8 Ha cpok, MeHbluui 20 qHEH, HUKAK HE BIUSAET
Ha OOIIYI0 MPOJOKUTENIBHOCTh TpoekTa. Ha puc. 4.4 mpencraBineHa BpeMeHHasi auarpamma, Ha
KOTOPOM MTOKa3aHbl BO3MOKHBIE 33JIEP)KKU HA KAKJIOM JTarle.
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Pucynok 4.4 - BpemenHas quarpamma JUIMTETbHOCTH TarloB

CereBas AuarpaMma IO3BOJISICT YBUACTb B 3aBUCHUMOCTHU 3TAllOB 3HAYUMOCTL TOI'O HJIIHU
HHOI'0 JTamna ajid pealn3allhui BCCro IMpPOCKTA. Baumanme k 3Tanam KPUTHYECKOTI'O IIYTH 4YacCTO



MO3BOJIIET HAUTH CIIOCOOBI MX U3MEHEHUS C T€M, YTOOBI COKPATUTH JITUTEIILHOCTh BCETO MPOEKTA.
MeHeKephl UCIOIb3YIOT CETEBYIO JUarpaMmy JUIsS pacipeacieHus padorT.

Ha puc. 4.5 nmokazano apyroe npejacraBieHue rpadguka padbor. ITo BpeMeHHas JuarpaMMa
(vHOTIa Ha3bIBaeMas [0 MMEHHW ee m3o0peraresis auarpamMmoi ['aHTa) MOXeT OBITh IMOCTPOCHA
MPOrPaMMHBIMH CPEICTBAMU MOAJIEPKKH Tporecca ymnpaieHus. OHa MOKa3bIBAET JIUTEIHHOCTD
BBITIOJTHCHHUST KaXJOr0 JTala W BO3MOXKHBIC HMX 3aJepXKKd (IIOKa3aHbl 3aTCHCHHBIMHU
NPSIMOYTOJIBHUKAMH), a TaK)KE JaThl Ha4aja U OKOHYAHHS KaXJIOTO dTama. ITanbl KPUTHYECKOTO
INyTH HE HMMEIOT 3aTCHCHHBIX NPSIMOYTOJbHUKOB; 3TO O3HAYaeT, YTO 3aJIepPiKKa C 3aBEpUICHUEM
JAHHBIX 3TAIMOB MPUBEIET K YBEITMYCHHUIO JUTUTEIHFHOCTH BCETO MPOEKTA.

Tabnuna 4.3 - PactipeesieHre UCTIOTHUTENCH 1O ATanam

OTan Hcnonmaurens
T1 Jxeiin
T2 Amnna
T3 Jxein
T4 ®pen
TS Mbspu
T6 Amnna
T7 Jxum
T8 Open
T9 JlxenH
T10 Anna
TI1 Open
T12 Open

[TomoOHO pacmpenesieHHI0 BPEMEHH BBIMOJIHEHUS JTAllOB, MEHEKEDP JOJDKEH PacCUMTATh
pacnpenesieHue pecypcoB Mo 3TanaM, B YaCTHOCTH HA3HAYUTh UCHOJHUTENEH Ha KaxIpli dTan. B
Tabn. 4.3 MpUBENEHO paclpeneieHue pa3pad0TUMKOB Ha KaXKIIbIid dTall, MPEICTaBICHHBIN Ha PUC.
4.5.

[lpuBeneHHass Tabiuia MOXKET OBITh HCIOJB30BaHA IPOTPAMMHBIMH  CPEIACTBAMHU
MOJJICP)KKH  TIpOIlecca YIpaBICHUS IS TIOCTPOSHUS BPEMEHHOH JHAarpaMMbl  3aHSITOCTH
COTPYIHUKOB Ha OMpeeNeHHBIX »Tamax pador (puc. 4.5). Ilepconan He 3aHAT B paboTe Hax
MIPOEKTOM BCE BpPEeMs €T0 peasin3anuu. B TedeHne meprojia He3aHATOCTH COTPYIHUKH MOTYT OBITh B
OTIIyCKe, paboTaTh HaJl APYTHUMH MPOECKTaAMHU, TPOXOJUTH O0OyUEHHE U T.1I.
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Pucynok 4.5 - Bpemennas fuarpamma pacnpejieieHusi pabOTHUKOB 110 Tarnam



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

[TepBonavyasbHBIN rpaduk pabOT HEM30EIKHO CONEPIKUT KaKHUe-HUOYIh OIIMOKH WU HEIO-
pabotku. Ilo mepe peanuzanuu TPOEKTa pacCUUTAHHBIC OICHKU JJIUTEIHHOCTH BBIMOJTHCHUS
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 IS TOTO, YTOOBI TOMBITATHCS
YMEHBIIUTH JJIUTEIBHOCTH 3TAIIOB KPUTUYECKOTO MTYTH.

IocTaHoBKa 3a1a4M K NPaKTH4YeCKOii padoTe 4

1. U3yunTs npearaeMplii TEOPETUUECKUIM MaTepHall.

2. ITocTpouTh BPEMEHHYIO U CETEBYIO JUArpaMMbl Ul BBIOPAHHOTO MIPOEKTA.

3. IlocTpouTs AMarpamMmy pacupeAeseHusl y94aCTHUKOB TPYIIIBI IO ATAIaM.

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

5. [IpoBecTu aHanu3 pucKoB.

6. Onucath cTpaTeruio MIaHUPOBAHUS PUCKOB.

7. Iloctpouth OTYET, BKIKOYAIOIINN BCE MOJYYEHHBIE JAMAarpaMMbl U ONMCAHME CTpaTETruu
IUTAHUPOBaHMsI pUCKOB. [IpecTaBUTh OTUET 110 TaOOpaTOPHOM paboTe I 3aIUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

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

Tabnuna 4.4 — lnnuBuayanpHbIe 3aJaHUS

Ne | [IpenmerHas o0nacthb Knacc VIC

1 Cxian MRP

2 [Tpon3BOACTBEHHOE IPENIPUITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CtpoutenbHOe NpeanpusTie NC yuera

8 Briciiee yueOHOe 3aBeieHNE N C ympaBneHwust
9 HHdpacTpyKTypa IpeanpusiTHs CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa IPEAIPUSITHS DKcnepTHas cUcTeMa

Conep:xanue oT4yeTa

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

Ilo BBIITOJIHCHHOMY OTUCTY HNPOBOAUTCS 3alllUTa HpaKTI/I‘{CCKOI‘;I pa6OTLI.

OTtuer MmO mpakTUYECKOW paboTe OJKEH COCTOSTh W3 CIEAYIOIUX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJHAsA YaCTh: KpPATKOC OIMMCAHUC ueneﬁ IIPOCKTA. BBO,[[HaH 4aCTb O0OTYCTa OOJIKHA
BKJIIOYAaThb IMMYHKTHI: YCJIOBHEC 3ada4M,; IMOPAAOK BBIIIOJITHCHUA; IPOTrpaMMHO-aIIIapaTHbIC CPCACTBA,

HCIOJIb3YCMBIC ITPU BLIITOJIHCHUN pa60TBI.




- OCHOBHasl 4yacTh (omnucaHue paboThl). onrcaHue MHYOPMAITMOHHON CUCTEMBI; BpEMEHHAs U
cereBas JuarpaMMbl ympaBieHUs IpoekToM paspabotku WMC; nuarpamMma pacnpeneneHus
YYaCTHHUKOB TIPYHIIBI I10 3TamnamMm, CIIMCOK PUCKOB, aHaliu3 PHCKOB, CTPATCTHUA IIJIAHUPOBAHUS
PHCKOB.

- 3aKJII0UYEHUE (BBIBO/IbI);

- CIIMCOK MCIIO0JIb30BaHHON JIUTEPATYPBHI.

3amuTa OT4eTa IO IMPAKTHUYECKOM padoTe 3aKio4yaeTcs B IPEIbSIBICHUM IPENOAaBaTellto
IOJy4EHHBIX pe3yJbTaToOB B BUJIE (paiiia U IEMOHCTpALMU MOJyYCHHBIX HaBBIKOB IIPU OTBETaxX Ha
BOTIPOCHI ITPETIOIaBaTEeNsl.

KoHTpoJibHbIE BOIPOCHI

1. VnpagsieHue KaueCTBOM MIPOTPAMMHOTO MTPOIYKTA.

2. IIpornecc mrannpoBanus coznanus [10.

3. KoHTpOIbHBIE OTMETKH 3TAnoB padoT.

4. JlnarpaMmbl POLIECCOB U BPEMEHHbIE TUarpaMMbl.

5. BpeMeHHbIE U CeTeBbIE TUarpaMMbl.

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 IIPU YIPABIEHHH IPOSKTaMHU.
[ToryueHne HaBBIKOB 10 IPUMEHEHUIO JaHHBIX METOMOJIOIMM JUIsl IUIAHUPOBAaHUS IIPOEKTA.
N3yuyenue MeTo10B ynpaBieHHs KayeCTBOM IIPOSKTHUPOBAHUS HHYOPMAIIMOHHBIX CUCTEM.

IIpakTuyeckas pabora HampaBjieHa Ha O3HAKOMJICHME C OCHOBHBIMU IOHSTHUSAMHU
METOJIOJIOTHH YIIPABJIEHUS MPOEKTAMM, IOJYYECHHE HABBIKOB I10 IPUMEHEHHIO JAHHBIX MOHATHN
IpU TOCTPOCHUU IIJIaHAa MPOEKTa, MOCTPOEHUs rpaduka paboT, paclpenesieHUs] UCHOIHUTENEH,
YIOPAaBJICHUS  pUCKAMM, H3yYEHUE  METOJOB  YNpaBlIEHHs  KAaueCTBOM  IPOEKTHUPOBAHHUS
MH(QOPMAIIMOHHBIX CUCTEM, U3YUEHHUSI METPHUK KauecTBa MPOrPaAMMHOI0 00ECTIEYEeHHSI.

TpeboBaHust K pe3ysbTaTaM BBINOJIHEHUS MPAKTUYECKONW padOThI:

ITocTpouTs MOAENb YIIPaBICHUS IPOEKTOM, BKIIOYAIOIIYIO:

- OIIPEZICIICHHE BCEX DSTAllOB IIPOEKTA, 3aBUCHUMBIX JTaIlOB, OIPEAEIICHUE JINTEIBbHOCTH
JTAIOB;

- IIOCTPOCHHE HA OCHOBE NOJIYYECHHBIX JAHHBIX CETEBOM M BPEMEHHOW HMarpaMmm;

- IOCTPOEHME AUarpaMMBbl pacrpeieleHus paOOTHUKOB I10 TaraM;

- pa3paboTKy MoKa3areyiell KadyecTBa BBIIIOJHEHUS MPOEKTA I10 ATaram;

- pa3paboTKy CcTpaTeruy ynpapieHHs PUCKaMH O HTaraMm.

[Ipu onpenenennu 3rana yka3plBaeTCs €ro Ha3BaHUE.

OcHoBBI TECOPHH

CrpaTeruu ynpasJjieHUsl PUCKAMHU NIPH YIIPABJIEHUH POEKTAMHU

BaxHoii yacTbio paboThl MEHEKepa MPOEKTa SBJSETCS OLIEHKAa PUCKOB, KOTOPbIE MOT'YT I10-
BJIMATH Ha Tpaduk paboT MM HA KaYeCTBO CO37aBAEMOro MPOTrPaMMHOTO MPOAYKTa, U pa3paboTKa
MEPONPUITHIA O NMPEAOTBPAILIEHUIO PUCKOB. Pe3ynbTaThl aHamm3a pUCKOB JOJIKHBI OBITH OTpake-
Hbl B IulaHe mpoekTa. OmpeneneHne pUCKOB M pa3paboTka MEpONPHUATHHA MO YMEHBUICHHIO HX
BJIMSTHUS Ha XOJI BBIMIOJIHEHUSI TPOEKTA HAa3bIBAETCS YIIPABICHUEM PUCKaMH.

KoHkpeTHbIE€ THIIBI PUCKOB, KOTOPbIE MOTYT OKa3aTh BJIMSHHUE HA JAHHBIM MPOEKT, 3aBUCST
OT BHJA CO3JaBa€MOro MPOTPaMMHOrO0 NPOAYKTa M OT OPraHMU3ALMIOHHOTO OKPYXEHMsS, TJe
peanu3yercsi MporpaMMHBIN MPoeKT. BMecTe ¢ TeM MHOTHE THIBI PUCKOB CIIOCOOHBI MOBJIUATH Ha
Tt00bIe IPOrpaMMHBIE ITPOEKTHI, 3TH PUCKH NMPUBEACHBI B Ta0. 5.1.

Tabnuua 5.1 - Bo3MokHbIE pUCKH TPOTPAMMHBIX IIPOEKTOB



Puck Tunsl pucka OnucaHue pucka

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

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

OpraHu3anuen

HeroroBHocTh Puck i npoekra AmmnaparHble cpeicTBa, KOTOPbIE HEOOXOIUMBI

arrapaTHbiX CPCACTB

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

N3menenue Puck ans mpoekra u | [losBneHue 60IbIIOTO KOJINYECTBA
TpeboBaHuit JUIS HENPEIBUICHHBIX U3MEHEHUN B TPEOOBaHUSIX,
pa3pabaTbiBaeMOTO | MpEeIbsBIAEMBIX K pazpabareiBaemomy [10
MPOJIYKTa
3anepxkka B Puck mis npoekra n | Crenudukauu OCHOBHBIX HHTEp(EiicoB
pazpaboTke TUISL MOJICUCTEM HE MOCTYIWIH K pa3padoTYnKaM B
crenupuKanuu pa3pabaTbiBa€MOro | COOTBETCTBUU C IpapuKoM padboT
MIPOJYKTa

Henoomenka pazmepa

Puck nns IIPOCKTa U

PaSMep CUCTCMBbI 3HAYUTCIIbHO IIPCBBICHII

pa3pabarsiBacMO JUISt NIEPBOHAYAILHYIO OIEHKY
CHCTEMBI pa3pabaTbIBacMOI0o

MIPOJTyKTa
Henocrarounas Puck s CASE-cpencTBa, npenHa3HauYCHHBIC IS
sa¢pdexruBHOCTE 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
IlosiBnenue busnec-puck Ha peIHKE TPOrpaMMHBIX TPOJIYKTOB JIO
KOHKYPHPYIOIIIETO OKOHYAHUS TIPOCKTA TOSBHIIACH
MIPOrPaMMHOTO KOHKYpHUPYIOIIasi IporpaMMHasi CHCTeMa
MIPOTyKTa

VYHOpomeHHO pUCK MOXHO TIOHUMaTh Kak BEpOSATHOCTb MPOSBICHHUS KAKUX-JIHOO
HEeOJaronpUsITHBIX 00CTOSATENBCTB, HETAaTUBHO BIUSIOLUIMX Ha peau3aldio MpoekTa. Pucku moryr
yrpoxaTrb IIPOEKTY B LEJIOM, CO3JaBa€MOMY IPOIPaMMHOMY IIPOAYKTY WJIM OpraHU3aluu-
pa3paboTuuKy. MOXHO BBIAETUTH TPU THIA PUCKOB.

1. Pucku u1s mpoekTa, KOTOpbIE BIMAIOT HA TpaguK paboT MU pecypchbl, HEOOXOJUMBbIE /IS
BBIIIOJIHEHMS IPOEKTA.

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

3. busHec-pucky, OTHOCSIIUECS K OpraHU3aLMU-pa3pabOTUMKY HIIM MOCTABIIUKAM.

KoHeuHo, 3TH THUIIBI pHUCKOB MOTYT Ilepecekarbesi. Harpumep, eciy OnbITHBIN TPOrPaMMUCT
MOKHJIAeT MPOEKT, 3TO OyIeT PUCKOM JJs TNMpoeKTa (MOCKOJBbKY 3aJepKMBAETCS CPOK CHAYU
FOTOBOTO TMPOAYKTa), PUCKOM Uil MpOJAyKTa (TaKk Kak HOBBIM NpOrpaMMHCT, 3aMEHMBIINN
YIIEALIETr0, MOXKET OKa3aThCsl HE CIMIIKOM OIBITHBIM M CAENaTh OUIMOKK B porpaMMe) u Ou3Hec-
pUCKOM (TIOCKOJIBKY 3aJep>KKa JaHHOTO IPOEKTa MOXET HEraTMBHO MOBJIMATH Ha Oymaylue
JIeNTOBBIE KOHTAKThl MEXKY 3aKa3UYMKOM U OpraHu3alen-pa3paboTunkom).

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

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

PHUCKOBBIX CUTYaIUil.



3. IlnanupoBanue puckoB. [lnaHUPYIOTCS MEPONPHUATHS 10 MPEAOTBPAILLIECHUIO PUCKOB HIIU
MUHUMU3ALNU UX BO3JCHCTBUS HA IIPOEKT.

4. MoHUTOpUHT pUCKOB. IlocTOSIHHOE OlLieHMBaHUE BEPOSTHOCTEH PUCKOB U BBIIOJHEHHE
MEPOIPUATHH IO CMATYCHUIO ITOCJIECICTBUI IPOSBICHNS PUCKOBBIX CUTYalUil.

Onpepenexve
PUCKOB ,

|
|

MnaMupoBsasue

MOHUTOPKHS

PHUCKOB pHCKOE

Y Y \ \
Cnwcox Crmcox MeponpusaTus no Ghiniioa
NOTEHLMANBHBIX NepBOCTENeHHbIX NPEAOTBPALLERID [.,,‘v.'_,,a
prcKos prCxos puycxo8

Pucynok 5.1 - [Ipouecc ynpaBieHus: puckamu

]IpOHGCC YIpaBJICHUA pUCKaMH, KaK WU APYTU€ MPOUECCHI IMNIAaHUPOBAHUA, SABIACTCA HUTC-
palllOHHBIM, BBIIIOJHACMBIM B TCUYCHHUC BCCIO CpOKa pcalu3allhiu IIPOCKTA. CHayana paapa6a-
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 aHaliu3 PUCKOB U ICPBOCTCIICHHOC BHHUMAHUC YACIIACTCSA HOBHN[pHCKaM.IIO MCpPE
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 MPOCKTHBIX PHCKOB, UX aHAJIM3 W IIC-
PECUYCHDb MepOHpHﬂTHﬁ, HCO6XOI[I/IMLIX AJId yIIpaBJICHUS PUCKAMH.

OnpenesieHne pucKoB

OmnpeneneHue puckoB — MepBas CTaaus Mpolecca ynpasieHus puckamu. Ha sToit cranuun
OTIHCBIBAIOTCSl PHCKH, KOTOPBIE MOTYT IPOSIBUTHCS TPHU PeaTn3alny MpoekTa. B mpuHIune Ha sTon
CTaJuM HE [JOJDKHA OLEHHBATbCA BEPOSTHOCTb M 3HAYMMOCTb PHCKOB, HO Ha IPAKTHKE
MaJIOBEPOSITHBIE PUCKH C HE3HAYUTEIILHBIMH MTOCIIEICTBUSAME 0OBIYHO OTOPACKIBAIOTCS CPasy.

OmnpeneneHne pUCKOB MOXET BBIMOIHATHCS B PeXUME KOMaHIHOW pabOoThl ¢ UCIOIb30BAHU -
eM mojaxoja "Mo3roBoi mTypM" OO OCHOBBIBAThCS Ha OMbITE MeHekepa. lIpu ompeneneHun
PHCKOB MOYKET TOMOYb NPUBEACHHBIN HI)KE CIIMCOK BO3MOXKHBIX KaTETOPHUIl PHCKOB.

1. Texnonornvyeckne pucku. [IporcTekaroT W3 MPOrpaMMHBIX W aIllapaTHBIX TEXHOJIOTHH,
Ha OCHOBE KOTOPBIX pa3padaThIBacTCs CUCTEMA.

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

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

4. NactpymenTanbHble pucku. CBszanbl ¢ ucnonb3yembiMu CASE-cpenctBamMu u 1pyrumu
CpeACcTBaMu MOAAEPKKHU Hpouecca cozaanus 110.

5. Pucku, cBsA3aHHBIE C CHCTEMHBIMH TpeOoBaHHUAMU. [IposiBisitOTCS NpU M3MEHEHUH
TpeOoBaHUl, NpeAbABIAEMBIX K pazpadaThiBa€MOM CHCTEME.

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

B 1abn. 5.2 npeacraBieHbl HEKOTOPBIE MPUMEPHI, OTHOCSIINECS K KaKIOW M3 OMHCAHHBIX
KaTeropui puckoB. Pe3ymbTaTom 3Tamna omnpeneseHnus pUCKOB OyIeT JTMHHBIN CIHCOK BO3MOKHBIX
PHCKOB, KOTOpbIE MOTYT MOBJMATH Ha pa3pabaThIBa€MbId NMPOrPaMMHBINA MPOAYKT, MPOEKT WU
OpraHu3aluIo-pa3padoTYHKa.

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




TexHonornyeckue pucku ba3za maHHBIX, KOTOpasi UCHOJB3YETCS B MPOrPAaMMHOM CUCTEME,
He o0ecrnieurnBaeT 00pabOTKy 0KHIaeMOT0 00beMa TPaH3aKIIUH.

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

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

Benymmii pa3paboTunk 3a00jen B caMoe KPUTHUECKOE BPEMSI.
HeBo3M0xHO oprann3oBath He00X0uMO€E 00yUYeHHEe epcoHalIa
Opranu3alioOHHbIE PUCKHU B opranuzanuu, Beimmonustomen pazpadborky 10, npousomwia pe-
OpraHusalys, B pe3yJbTaTeé 4ero HU3MEHWINCh NPUOPUTETHI B
YIIPaBJICHUH ITPOEKTOM.

@duHaHCOBbIE 3aTPYIHEHUS] B OpraHU3alliy MPUBEIU K yMEHbIIIe-
HUIO OIOJKETa MPOEKTa

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

CASE-cpenctBa HEBO3MOXKHO HMHTETPUPOBATh C  JIPYTHMMH
CpeACTBaMU MOJICPIKKU MPOEKTA

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

[lepBoHauanbHast HeueTKass (HOPMYIHPOBKA IIOITH30BATEIBCKUX
TpeOOBaHUIl MpHBENa K 3HAUYUTEIbHBIM M3MEHEHUSIM CHUCTEMHBIX
TpeOOBaHUI, MPOSBUBIIMXCSA HA MO3JHUX CTAAUAX Pa3pabOTKU

MIPOEKTA
Pucku ouenuBanus HenooueHkn BpeMeHU BBIIOJHEHUS TPOEKTA.
CkopocTh BbIsSIBICHHS [€(EKTOB B CHUCTEME HHUXKE paHee
3aIJIaHUPOBAHHOM.
Pa3smep cucTemMbl 3HAUUTENIBHO MPEBBIIIAET [EPBOHAYAIBHO
pacCUYUTAHHBIN

AHaJIN3 PUCKOB

[Ipu ananu3ze i KakI0ro ONpPENIEICHHOIO pHUCKa MOJCUNUTHIBAETCS BEPOSITHOCTH €ro Mpo-
SBIIEHUS U ylIepO, KOTOPBIA OH MOXET HaHecTU. He cyriecTByeT mpOCThIX METOJOB BBIOJIHEHHUS
aHaJIM3a PUCKOB — B 3HAYUTENILHON Mepe OH OCHOBAaH HAa MHEHUH U OMNbITE MeHemkepa. MoxHO
MIPUBECTHU CIEAYIOLIYIO IIKAay BEPOATHOCTEN PUCKOB U UX MOCIEACTBUM.

BeposiTHOCTh puCcKa cUMTaeTCsl OUeHb HU3KOM, €Clii OHa uMeeT 3HadeHue mMeHee 10%; Hu3-
KoM, ecnu ee 3HaueHue ot 10 mo 25 %; cpenneit npu 3HayeHus X oT 25 1o 50%; BBICOKOM, eciiu
3HaueHue kosedseTcs ot 50 1o 75%; oueHb BBICOKOU mpu 3HaUeHHsIX Oosiee 75%.

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

Pe3ynbTarhl aHanmm3a pUCKOB JOJKHBI ObITh MPEACTABIEHBI B BHJI€ TAOIUIBI PUCKOB, YIIOPS-
JOYCHHBIX TI0 CTENEHH BO3MOXKHOTO ymiep6a. B Tabnm. 5.3 mpuBeneH ymopsIOYeHHBIH CIUCOK
PHUCKOB, ONMMCAHHBIX B TaON. 5.2 TaM ke yKa3aHbl BEPOSTHOCTU dTUX PUCKOB. 37€Ch BEPOSTHOCTU
PUCKOB M CTEIEHb yliepda OT HUX yKa3aHbl MPOM3BOJBHO. Ha mpakTuke s UX OmpeaeseHus
HeoOxoauma moApoOHass mHpopMalus O TpoekTe, TexHoioruu cosnanus 110, komange paszpa-
OOTYMKOB M O CAaMOM OpraHU3alHH.

Tabmmna 5.3 - Ciicok pucKOB MMOCIie MPOBEJICHNS UX aHAITN3a

Puck BepositHocts | Ctenens ymepba

@uHaHCOBbIE 3aTPyIHEHMs B OpraHu3aluu npusBenu 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 MOBTOPHO, | Cpemusis Cepnesnas
UMEIOT J1e(heKThI, OTPAaHNYUBAIONIUE UX (DYHKIIMOHAILHBIC

BO3MOXKHOCTH

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

B opranumsamum, BemosHsmomiedn paspaborky 110, | Beicokas Cepbesnas

nmpousoniia pcopranmu3anusi, B pPE3YyIbTATC qero
N3MCHUJIMCH IPHUOPUTETHI B YITPABIICHHUU ITPOCKTOM

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

HenooneHky BpeMeHH BBINOJHEHHUS IPOSKTa Beicokast Ceppbe3Hast
CASE-cpencTBa HEBO3MOXKHO MHTETPUPOBATh C APyruMHu | Beicokas Teprumas
CpeICTBAMH MOICPIKKH IPOCKTA

[TepBoHauanpHast HeyeTKast dopmynupoBka | CpenHsist Teprnumast

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

HeBo3MoxkHO opranuzoBath HeoOxoaumoe obOyuenue | Cpensis Tepnumas
IIEpCOHAJIA

CkopocTtb BbIsiBIEHUS AePeKTOB B cucreme Huke panee | Cpemusis Tepnumas
CIJIAHUPOBAHHOMN

Pa3mep cucteMbl 3HAUMTENBPHO NIPEBBIIIAECT IEpBOHA- | Bricokas Tepnumas
YaJIbHO PACCYMTAHHBIN

[Tporpammusiii kopn, reHepupyemsbiiit CASE-cpenactBamu, | Cpenusis He3nauurtenbnas
Hea(p(EeKTHBEH

KoHeuHo, Kak BEpOSTHOCTb PUCKOB, TaK MU BO3MOXKHBIN yIIepO OT HUX JOJKHBI IIepecMar-
pUBaThCS NPU MOCTYIUIEHUU JOTOJIHUTENBHON HMH(POpMAIMU 00 3TUX pUCKaX MU MO MEpe peaiu-
3allMd MEPONPUATHHA MO yHpaBieHUI0 UMHU. [1o3TOMy momoOHbIe TaOJIMIBI PUCKOB JIOJKHBI TIe-
peAenbIBaThCs Ha KaXKIAOW UTEpaliy Ipolecca yIpaBIeHUs! pUCKaMH.

ITocne mpoBeneHMs aHaIM3a PUCKOB OMpEAEIAIOTCS Hanbosee 3HaYUMble PUCKH, KOTOPbIE
3aTeM OTCIIEKUBAIOTCS Ha IMPOTSKEHUU BCEro CpOKa BBINONHEHUS NpoekTa. OmpeneneHue 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 CPEIHETO.

B HEKOTOpBIX CcTaThAX PEKOMEHAYETCS ONpeAeNuTh U oTcaekuBaTh "10 BepXHUX" PHUCKOB,
HO 3TO He Bcerja oOOCHOBaHHas pekoMeHjanus. KoiaumuecTBo pHCKOB, KOTOpbIE HEOOXOIUMO
OTCJIC)KUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. JTO MOXKET OBbITh MATh PUCKOB, & MOXKET —
naTHaaAuarte. Ho, KOHEYHO, KOJMYECTBO PUCKOB, 110 KOTOPHIM MPOBOJUTCS MOHUTOPHHT, JOJIAKHO
ObITh 0003pUMBIM. bousbllIOE KONMMYECTBO OTCJIEKHUBAEMBIX PHUCKOB MOTPEOYyeT OTrPOMHOIO
KosimyecTBa cobupaemoil mH(popmaruu. M3 crnucka pHCKOB, MpencTaBIeHHbIX B Tabn. 3.6, s
MOHMTOPHMHTA CIEAYyeT OTOOpaTh T€ PUCKU, KOTOPbIE MOTYT NMPUBECTH K KaTacTPOPUUYECKUM U
CEpbE3HBIM MOCIEACTBHSIM JUIS BAILIErO ITPOEKTA.

Ili1annpoBaHue PUCKOB

[InannpoBaHue 3aKIOYAETCS B ONPEACICHUH CTPATErMH YNPAaBICHMS KaKIbIM 3HAYMMBIM
PHCKOM, OTOOpaHHBIM JAJs1 MOHUTOPHHIA IOCIE aHAJIN3a PHUCKOB. 3/1€Ch TaKK€ HE CYLIECTBYET
OOIMIETTPUHATHIX MOJIXO00B Uil pa3pabOTKU TaKUX CTpaTerHii — MHOTr0oe OCHOBBIBaeTCs Ha "dyThe"



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

Tabnuma 5.4 - CtpaTeruu yrnpapiaeHUs PUCKAMH

HEKBAIU(DUITUPOBAHHOTO
nepcoHasa

Puck Crparerus

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

OpraHu3auu MOKAa3bIBAIOIIUI BaXHOCTh JAHHOTO TPOEKTa Ui JOCTHKEHUS
(hMHAHCOBBIX IIEJTICH OpraHu3aluu

[TpoGnembl [Ipenynpenuts 3aka3uMka O MOTEHIUAIBHBIX TPYAHOCTSIX U

BO3MOJYKHOM 3aJepKKe IPOEKTa, PACCMOTPETh BOMPOC O IOKYIIKE
KOMITOHEHTOB CHCTEMBI

boiniesnn nepconana

PeopranuzoBarb paboTy KOMaHABI pa3pabOTUYMKOB TaKUM 00pas3oM,
4TO0BI 00s3aHHOCTH U paboTa YWICHOB KOMaHIIbl IIEPEKPHIBAIN JAPYT
Jpyra, BCIEACTBUE ATOrO pa3pabOTUYMKU OyqyT 3HATH W MOHUMATh
3a/1a4u, BBIIOJIHSEMBIC IPYTHMH COTPYAHUKAMHU

JedexTHpie CHUCTEMHBIC
KOMITOHEHTBHI

3aMEHHTH INOTCHIIMAJIBHO I[e(i)eKTHI)Ie CUCTCMHBIC KOMIIOHCHTbBI
NOKYITHBIMU KOMIIOHCHTAMH, I'APpAHTUPYIOIIUMHU Ka4CCTBO pa6OTLI

W3menenus TpeboBaHU

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

Peopranuzanus [ToAroTOBUTH KpaTKUi JOKYMEHT /I PYKOBOJCTBA KOMIIAHHH,
KOMITaHUU- MOKa3bIBAIONINA BAKHOCTh JAHHOTO TPOEKTa Ui JOCTHXKCHUS
pa3paboTunka (MHAHCOBBIX IIEJICH KOMITAHUN

Henocratounas PaccMoTpeTh BO3MOKHOCTD MOKYITKU 00JIee IPOU3BOIUTEIHLHON 0a3bl
MPOU3BOUTEIILHOCTD TAHHBIX

0a3bl JaHHBIX

Henoonenkn  Bpemenu | PaccMoTpeTs BONpOoC O TMOKYNKE CHUCTEMHBIX KOMIIOHEHTOB,
BBINOJIHEHUS ITPOEKTA HCCIIEIOBATh BO3MOKHOCTh UCTIOJIb30BaHUS reHeparopa

IIPOrpaMMHOT0 K0J1a

Cy1iecTByeT Tpu KaTETOPUM CTPATETHI YIIPABIECHUS PUCKAMH.

1. Crpareruu mnpenotrBpamieHuss puckoB. COTJIaCHO ITHUM CTpAaTETUsIM CJIEAYET MPOBOJIUTH
MEPOIPUATHSI, CHHIKAIOLIUE BEPOATHOCTb IIPOSBICHMSI PUCKOB. lIpuMepoM MOXKET CIyKHUTb
CTpaTerusi HCKIIIOYCHUS TIOTEHIIATBHO 1e()EeKTHBIX KOMIIOHEHTOB, ONMCaHHas B Ta0I. 5.43

2. MuHUMU3aIMOHHBIE cTpaTeruu. HampasiieHsl Ha yMeHbIIEHHE BO3MOXHOIO yiiepOda oT
puckoB. [IpumepoMm CIy>KUT cTpaTerusi yMeHbLIEHHs yiepOa OT OO0JIe3HH 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 31O cTparerus MOBEACHUS MPU BOZHUKHOBEHHWU (PUHAHCOBBIX MPOOJIEM Yy OpraHU3alluu-
pa3paboTyuKa.

MOHHMTOPHUHT PUCKOB

MOHMTOPHHI PUCKOB 3aKJIIOYAacTCd B DPETYJISIPHOM IIEpPECUYETEe BEPOATHOCTEM PHUCKOB MU
ymep0a, KOTOPbIi OHM MOTYT HaHECTH. [[J1s1 7TOro He0OX0AUMO TTOCTOSTHHO OTCJICKUBATH (DaKTOPHI,
KOTOpbIE BIHMSIOT HA BEPOSITHOCTh PUCKOB M BO3MOXHBIN yiiepO. OTu (akTOpbl 3aBUCIT OT THIIOB
pucka. B Tabn. 5.5 npuBeneHsl npu3Haku, KOTOPbIE TOMOTAlOT ONPEIEIUTh TUIl PUCKA.

Tabnuua 5.5 - [Ipu3Haku puckoB

Tun pucka [Ipu3Haku

TexHomornueckue 3a7epKKM B TOCTaBKE OOOpPYJOBAHUS MM MPOTPAMMHBIX CPENCTB

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

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




HIepCOHATIOM MEKIy WIEHAMH KOMAaHIbl pa3padOTUYMKOB, HU3KOE KAa4eCTBO BBIMON-
HEHHOI paboThI

OpraHu3aloHHbIe PasroBopsl cpean mepcoHala O TACCHBHOCTH M HEZOCTATOYHOM

PHCKH KOMIIETEHTHOCTH BBICIIIETO PYKOBOJICTBA OPTaHU3aLuU

HNucTpyMeHTaIbHBIE Hexxenanue pa3pabOTYMKOB HCIONB30BaTh IMPOTPAMMHBIE CPEICTBA

pHUCKHU NOJACPKKH, 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

N3menenus rpaduka paboT, MHOTOYHCIEHHBIE OTYETHl O HApYLICHUU

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 npeajaraeMplii TEOPETUUYECKHUIM MaTepHal.

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. [Toctpouth OTYET, BKIIOYAIOIMINUN BCE MONyYEHHBIE AUAarpaMMbl U ONHCAHHME CTpATETrduu
IUTAHUPOBAHUS pUCKOB. [IpeacTaBUTh OTUET IO MPAKTUUYECKON padoTe ISl 3aIlUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B coorBercTBUM C YyKa3aHHOW mpeaMeTHOW o0JacTbio M KiaccoM pa3padaTbiBaeMOM
UH(QOPMAIIMOHHOW CHCTEMBI IIOCTPOMTH BPEMEHHYI0O W CETEBYI0 JHarpaMMBbl; IIOCTPOHUTH
AuarpamMmy pacrupeaciICHusa YYaCTHUKOB TPYIINIbI IO 3TanaM; IOCTPOHUTH CIHMCOK BO3MOXKHBIX
PHCKOB C yKa3aHHEM Ha3BaHUs U OINMCAHMS PUCKA; MPOBECTU aHAJIM3 PUCKOB; OMHMCATh CTPATEIHIO
IJIAaHUPOBAHUA PHUCKOB.

Tabmuua 5.6 — UnauBuyanbHbIe 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 CtpoutenbHOe IpeanpusTie NC yuera

8 Beicuiee yueOHoe 3aBe/ieHIEe NC ynpaBneHus
9 Wndpactpykrypa npeanpuarus CIIIP

10 | AnnaparHas UHPPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

ITo BeIMONHEHHON paboTe cocTaBiseTcs oTyeT. OTYET BBIOJIHSAETCS B AJIEKTPOHHOM BUJIE.
[To BBIMOIHEHHOMY OTYETY IPOBOAUTCS 3alUTa MPKTUYECKON pabOTHI.

OTuer mO mpakTH4YecKOW paboTe [ODKEH COCTOATh W3 CIEAYIOIUX CTPYKTYPHBIX
DIIEMEHTOB:

- TUTYJIbHBIN JIUCT;



- BBOJIHASl 4YacTh: KpPATKOE OIMMCaHUE IeNiell mpoekTa. BBomHas 9acTh oTYeTa JIOJDKHA
BKJIIOYATh MYHKTHI: YCJIOBHE 3aJIa4M; IMOPSIOK BBIIIOJHEHUS; IPOrpaMMHO-aIIapaTHBIC CPEICTBA,
UCTIOJIb3YEMbIC TIPH BBHITIOJTHEHUH PAOOTHI.

- OCHOBHas 4acTh (OIMCcaHue padOThI): ONMUCAaHUEe HHPOPMAIIMOHHOW CHCTEMbI; BpEMEHHAs 1
ceTeBas JUarpaMMbl yIOpaBleHUs MpoekToM paspadotkun WC; nuarpamma pacrupeesieHus
YYaCTHUKOB TPYIIBI IO 3TamaM; CIHCOK PHUCKOB; aHAIM3 PHUCKOB; CTPAaTErdsl IUTAHUPOBAHHS
PHUCKOB.

- 3aKJII0YCHHE (BBIBOJIBI);

- CIIMCOK MCII0JIb30BAaHHOU JINTEPATYpHI.

3amuTa OT4YeTa M0 MPAKTHYECKOH padoTe 3aKIYacTcs B MPEIbABICHUH IMPEIOIaBATEIIIO
MOJTYYEHHBIX PE3YyJIbTaTOB B BUC (haiia U JEMOHCTpAIMH MOJYYCHHBIX HABBIKOB MPH OTBETaX Ha
BOIPOCHI ITPEIoaBaTelIs.

KOHTpOJIbHLIe BOIIPOCHI

1. VmpasneHue pruckamMu IpH HIPOSKTUPOBAHUK [TPOrPAMMHOIO MIPOIYKTA.
2. Ilpouecc ynpaBieHUs: PUCKAMHU.

3. KoHTposnbHbIE OTMETKH 3TanoB padorT.

4. JlnarpaMmBbl POIIECCOB U BPEMEHHbBIE THArPaMMBbI.

5. BpeMeHHBIE U CeTEBBIE TUArpaMMBI.

6. Pactipenienienne UCIIOMTHUTENEH 1O dTarmam

7. Tunbl pUCKOB, KOTOPBIE MOT'YT OKa3aTh BIUSHHUE HA JaHHBIH TPOCKT

8. Cxema mporiecca ynpaBJieHUs] pUCKaMU

9. Pe3ynpTaThl aHANIN3a PUCKOB

IpakTunyeckas padora 6. MeToabl ynpaB/ieHHsi KA4eCTBOM HHKEHEPHOTO NMPOEKTAa

Heab padotbl: V3yueHue crpareruu ynpaBieHUs KadeCTBOM IIPU YIPABICHHU NPOCKTAMHU.
[ToyueHne HaBBIKOB 10 IPUMEHEHUIO JAaHHBIX METOMOJOIMM JUIs IUIAHUPOBAaHUS IIPOEKTA.
N3yuyenue MeTo10B ynpaBieHHs KayeCTBOM IIPOEKTUPOBAHUS HHYOPMAIIMOHHBIX CUCTEM.

IIpakTuyeckas pabora HampaBjieHa Ha O3HAKOMJICHME C OCHOBHBIMU IOHSTHUSMHU
METOJIOJIOTUH YIIPABJICHUS MPOEKTAMM, IOJYyYEHHE HABBIKOB I10 IPUMEHEHHIO JAHHBIX MOHATHU
IOpU TOCTPOCHUU IJIaHAa MPOEKTa, MOCTPOEHHUs rpaduka paboT, paclpeneneHus HCIOIHUTENIeH,
YIOpaBICHUs  PUCKAMH, HM3YYEHHE  METOAOB  YIPABJICHUS  KAa4eCTBOM  IPOCKTHUPOBAHUS
MH(QOPMAIIMOHHBIX CUCTEM, U3YUEHHUSI METPUK KauecTBa MPOrPAMMHOI0 00ECTIEYEeHNSI.

TpeboBaHust K pe3ysbTaTaM BBINOJIHEHUS PAKTUYECKONW padOThI:

IToctpouTs MoOZENIb YIOPABICHHWS IPOEKTOM, BKIIOYAIOIIYIO OIPEIEICHUE METOI0B
YIIPaBJICHUs KAUECTBOM U OIIPEAEICHUE METPUK U3MEPEHHUS KaueCTBa IIPOCKTA!

ITocTanoBKa 32124 K NPpaKTHYecKoil padore 6

1. U3yunTs npearaeMplii TEOpETUUECKUIM MaTepHal.

2. Pa3zpaboTaTh METOJIOJIOTHEIO YIIPABJIEHUS KAUeCTBOM IPOEKTA.

3. Pa3zpaboTraTh anropuTMBI OMpeesieHIs KauecTBa MPOEKTa

4. Onucath METPUKH KauecTBa MPOEKTa

5. [loctpouth OTYET, BKIIIOYAIOUIMI Bce MOJy4YeHHbIE AaHHble. [IpencTaBuTh OTYET MO
MPAKTUYECKON paboTe ISl 3alUTHI.

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

CHUCTCMBI pa3pa60TaTL MCTPUKHU OLICHKU Ka4YCCTBA MMPOCKTA.

Tabnuia 6.6 — nnuBuayanpHbIC 3aJaHUS

No [TpenmeTHas o6nacth Kmacec UC

Cxian MRP

2 ITpon3BOACTBEHHOE NIPENIPUSITHE ERP




3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 Toproeoe npeanpusiTue B2C

6 [Topran B2B

7 CTpouTesbHOE NPEeANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHust

9 WudpacTpyKTypa npeanpusiTis CIHIIP

10 | AnmapaTtHas uHQpaACTPYKTypa IPEeITPUSITUS DKcrepTHas cucreMa

Conep:xanue oT4yeTa

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

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

- TUTYJBHBIH JIUCT;

- BBOJIHASI YacTh: KpaTKOE OIMCaHUE IeNiel mpoekTa. BBomHas d9acTh oTYeTa JOJDKHA
BKJIIOYATh MYHKTBI: YCJIOBHE 3a/1a4M; IMOPSIOK BBITIOJIHEHUS; IIPOrpaMMHO-aIapaTHbIe CPEICTBa,
UCIIOJIb3YEMbIC TIPH BBITIOJTHEHUH PAOOTHI.

- OCHOBHas 4acTh (OIMCaHue padOThI): ONMKUCAaHNUEe HHPOPMAIIMOHHON 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 pabdOoTe 3aKII0YaeTCs B IPEIbSBICHHH IPENOAaBaATEIIO
MOJTYYEHHBIX PE3YyJIbTaTOB B BUAC (Daiiyia U JEMOHCTPAIMH MOJIYYCHHBIX HABBIKOB IPH OTBETaX Ha
BOIIPOCHI ITPENoaBaTells.

IIpakTnueckas padora 7. O630p cCOBpeMeHHbIX TeXHOJIOTHII MeHeKMeHTa
HMHKeHEPHBIX 3a1a4

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

IIpakTuyeckas paboTa HampaBiieHa Ha O3HAKOMJICHHE C COBPEMEHHBIMHM TEXHOJIOTHUSIMHU
MEHEI)KMEHTa WHXEHEPHBIX 3a7ay, MOJy4eHHE HaBBIKOB IO NMPUMEHEHUIO JAaHHBIX MOHATUH NpU
NOCTPOCHUM IUIaHA TMPOEKTa, TNOCTPOCHUs TIpaduka paboT, paclpeaesieHUs] HCIOTHUTENeH,
yIOpaBiICHUS  pPUCKaMHM, HM3y4YE€HHE  METOJNOB  YNPABICHUS  KAueCTBOM  MHPOCKTUPOBAHUS
MH()OPMALMOHHBIX CHCTEM, H3y4SHHUS] METPHK KauyecTBa MPOTPAMMHOT0 00ECIICUCHHSI.

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS TPAKTUYECKOI paboThI:

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

IocTanoBKa 3a1a4u K NPAKTHYeCKOii padoTe /

1. 3yuuTh npessiaraeMblii TEOPETUHUECKUI MaTepual.

2. OnmcaTh CTpAaTeruio NCIOIH30BAHUS TEXHOJIOTHI MEHEDKMEHTAa HHKCHEPHBIX 3a71ad.

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

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUN

B coorBercTBUM € yKa3aHHOW NpeaMeTHOW o0JacTbi0 M KJlaccoM pa3pabaThiBaeMOM
UHPOPMALIMOHHOM  CHUCTEMbI TMOCTPOMTH MOJIENb  YIPABJIECHUS MPOEKTOM, BKIIOYAIOIIYIO
orpezieNieHUue TEXHOJIOTUN MEHEIKMEHTa NHKEHEPHBIX 3a]1a4.

Tabmuma 7.6 — MHauBHyabHBIC 33 aHUS



No IIpeameTHas obacTh Kitacec UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 ToproBoe npeanpusiTue SCM

9) ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CTpouTesbHOE NPEeANPUITHE NC yuera

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

10 | AnnmaparHas HHPPACTPYKTYpa NPEANPUITHS OKcrepTHasi CUCTEMA

Conep:xkanue oTyera

[To BBIIOTHEHHO# paboTe cocTaBiseTcss oT4eT. OTYET BHIOIHSACTCS B DJIEKTPOHHOM BUJIC.
[To BBIMOJHEHHOMY OTYETY MPOBOJUTCS 3aIUTa MPAKTHICCKON paOOTHI.

OTyer 1O MpPaKTHYECKOW paboTe MOKEH COCTOSATh U3 CIEAYIOMHNX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs YacTh: KpaTKOE ONHCaHUE Ieled mnpoekra. BBoaHas dYacTh oTyeTa JODKHA
BKJIFOYATh MYHKTBI: YCJIOBHUE 3aJla4M; MOPSIOK BBIMOIHEHUS; MPOTPaMMHO-aNNapaTHbIe 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 BHJE (Dailyia U JEMOHCTpPALIUM MOJTYYCHHBIX HABBHIKOB IPU OTBETaX Ha
BOITPOCHI IIPETIO/IaBaTEIIs.

IpakTuuyeckas padora 8. ['uOKkas MeTo0J10THsl yHIpaBjeHusi mpoekTamu: Agile,
Scrum, Kanban, XP, APF

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

[IpakTnyeckas paboTa HampaBieHa Ha O3HAKOMIIEHHE C OCHOBHBIMH CTpaTerHsSMU
ympasienus npoektamu: Agile, Scrum, Kanban, XP, APF u, nmosy4deHre HaBbIKOB 110 TPUMEHEHHUIO
JAHHBIX MOHSATUN MPH TIOCTPOCHUH TUTaHA MPOEKTA, MOCTPOCHUS rpaduka padoT, pacrpeneneHus
UCTIOJTHUTEIIEH, YIIPaBICHUSI PUCKAMHU, U3YYE€HHE METOOB YIPABJICHUS] KaYeCTBOM MPOCKTHPOBAHHUSI
MH(POPMAIIMOHHBIX CHCTEM, H3YYCHHSI METPUK KauecTBa MPOrPAMMHOT0 00ECIICUCHHMSI.

TpebGoBanwust kK pe3yabTaTaM BBHITIOTHEHUS TPAKTUIECKOM pabOoTHI:

ITocTpouTh MoOzENb YNpaBIEHUS TMPOEKTOM, BKIIOYAIONIIYI0 OMHCAHHUE CTpaTeruid
yIpaBJeHUs1 HHXKeHepHbIME TpoekTamu: Agile, Scrum, Kanban, XP, AP.:

ITocTanoBKa 32124 K NpaKTHYecKoi padore 8

1. U3yunTs npeaaraeMplii TEOpETUUECKUI MaTepHal.

2. OnucaTh CTpAaTEruio MpoeKTa.

7. I[loctpouth OTYET, BKIIIOYAIONIMM OnMucaHue cTpaTeruu npoekrta. [IpencrtaBuTe oTueT 1Mo
NpPaKTUYEeCKON paboTe /IS 3aIIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 3aIaHUI

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 — nnuBuayanpHbIC 3aaHUS

No [TpenmeTHas o6nacth Kmacec UC

1 Cxitan MRP

2 IIpon3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 Toproeoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenbHOe NpenpusTie NC yuera

8 Briciiee yueOHOE 3aBeieHNe NC ynpaBnenus
9 WudpacTpyKkTypa npeanpusiTus CIHIIP

10 | AnmapaTtHas uHQpaACTPYKTypa IPEeIIPUSITUS DKcrepTHas cucreMa

Conep:xanue oT4yeTa

[To BeIMONHEHHOW paboTe cocTaBisieTcs oTdeT. OTYET BBIMOIHICTCS B DJICKTPOHHOM BHJIC.
[To BBITIOJIHEHHOMY OTYETY IPOBOJIUTCS 3aIUTA MPAKTUYECKON paOOTHI.

OTuer mTO mpaKTHYECKOW paboTe JODKEH COCTOATh W3 CICAYIOIIUX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHASI YacTh: KpAaTKOE OIMCaHUE IeNiel mpoekTa. BBomHas d9acTh oTYeTa JOJDKHA
BKJIIOYATh MYHKTBI: YCJIOBHE 3a/1a4M; MOPSIOK BBITIOJIHEHUS; IPOrpaMMHO-aIIapaTHbIe CPEICTBa,
UCIIOJIb3YEMbIC TIPH BBITIOJTHEHUHN Pa0OTHI.

- OCHOBHAs 4acTh (onmucaHue padoThI):.

- 3aKJII0UYEHUE (BBIBOJIBI);

- CIIUCOK MCIIOJIb30BAHHOW JIUTEPATYPHI.

3amuTa OT4eTa MO MPAKTHYECKOH padoTe 3aKI0YacTCs B MPEIBSIBICHUH IPEIOAABATEIIO
MIOJTYYCHHBIX PE3yJIbTaTOB B BHJE (paiiia U IEMOHCTpPAIIUH MOJyYCHHBIX HAaBBIKOB MPU OTBETAaX 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 0CHOBHOII JTUTEPATYPHI

1. AaucumoB, A.A. MenemxMeHT B chepe HH(POPMAIIMOHHON 0€30MaCHOCTH : KypC JEeKIHii
/ 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. lnpopmMalimoHHbI MEHEIKMEHT : ydyeOHoe mocobue / mox pen. E.H. bapukaes, I'.I'.
UYapaes. - M. : IOnutu-/lana, 2012. - 360 c. - ISBN 978-5-238-02328-1 ; To ke [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=119528.

6.1.2. [lepeyeHn AONMOTHUTETbHOM JIUTEPATYPHI

1 Kynemos, A. B. KoHTpakTsl W BHEIIHETOProBas JOKyMEHTalus : yded. 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, D. A. BHemHeskoHOMHYECKas JESATEIBHOCTh : 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 pEKOMEHJAUMU JJsl CTYAEHTOB IO OpPraHU3allM CaMOCTOSITEIbHOMN
paboTel o gucuuILIMHE «[IpOeKTHBIN MEHEPKMEHT B PELICHUN MHKEHEPHBIX 3a/1au»

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

HNuTepHeT-pecypcenl:
1. https://www.tks.ru/ - poccuiickuii TaMOKE€HHBIN HH()OPMAIIHOHHBIN TOPTAJL.
2. http://www.ved.gov.ru/ - mopTan BHEIIHEIKOHOMHYECKOH HHPOPMAIIHH.
DJIeKTPOHHBIC OUOTHOTEYHBIC CHCTEMBI:
3. http://biblioclub.ru/ - Yausepcurerckas 6ubmmorexka ONLINE.
4. http://www.iprbookshop.ru/ - DnekTponHast 6MOIHOTEUHAsI 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 cailt MHHHCTEPCTBA S9KOHOMUYECKOTO Pa3BUTHS
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