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BBEJIEHUE

B mMetoanueckux ykazaHUSX COAEPXKATCS MaTepHalbl, HEOOXOAUMBIE Il CAMOCTOSATEIbHON
NOJATOTOBKH CTYIEHTOB K BBIIOJHEHUIO MPAKTUYECKUX paboT. B ommcanue nmpakTuiyeckux padot
BKJIIOUEHBI 1IeJIb PaboThl, MOPSAIOK €€ BBIINOJHEHHS, PAacCCMOTPEHBI TEOPETUYECKHUE BOMPOCHI,
CBSI3aHHBIC C pean3aliell MOCTaBICHHBIX 3a/1a4, IPUBEACHA HEOOX0IMMast JTUTepaTypa.

Meroanueckue yka3aHUsl IOCBSIIEHbl Kypcy «lIpOeKTHBIM MEHEIKMEHT B pEeLICHUU
WH)KEHEPHBIX 3a/a4». YHOPaBIATh JIOJABMH CJIOXHO. YTIpPaBisATh JOABMHU 3()(HEeKTHBHO —
HEUMOBEpPHO CJI0XKHO. [loaTOMy MBI H300peTaeM U CMEIIMBAaeM pa3Hble MPAKTUKH, AJITOPUTMBI
Y TEXHOJIOTMH KOHTPOJIsS, OLEHKM pE3yJlbTaroB Tpynaa. l[lepexomum oOT yCcTapeBUIMX METOIUK
K HOBBIM, CTapaeMcsi y4eCTb BCE HIOAHChl M PUCKH, TPAaTHUM BpEMS U PECypChl Ha IUIAHUPOBAHME
BMECTO pabOTHI 0 HAKATaHHOM.

W3 MHO)XEcTBa METOAOJOTUM HY)KHA OJHA ONTHMAaJbHAas W HAaCTPOCHHAs JIMYHO IOJ Hac
u Hall npoekT. OAHO Jes0 BBIIOJHATh IIAOJOHHBIE 3aa4d CTPOTO I10 CKPUNTAM W3 KHUTH,
JIpyroe — MeTOJ0M Mpod ¥ omHOOK BbIPAOATHIBATH CBOU CIEIUANbHBIE MHCTPYMEHTHI AJI y4eTa
NPUOPHUTETOB ~ KOMMaHuH. I[loaToMy mpoekTHblii  MeHemKkMeHT (PM), To ecTb  MeTOmONIOTHS
yIpaBiIeHUS KOMIIAHUEH C JeTIeHUEM Bceil paboThl Ha MPOEKThI, CTAHOBUTCS MOIMYISAPHBIM BO BCEX

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

OTBETCTBEHHOCTH) MOAEIH YyrpanieHus. OOmMi MEHEeKMEHT A NpeANpUHUMATENs CBOJIUIICA
K TOMY, YTO €CThb PYKOBOIMTEIb U UCIOJHUTENDb 3a1a4yi. JUCHUIUIMHA B3aUMOJIEHCTBUS 3aBUCEIIA
OT TOr'0, KaKk IponucaHo B 1mabdnone. [11ad10H jxe 6bU1 BOUT B pa3yMbl BCEX OJUHAKOBO JieT 3Tak 20-
30 mazan. TompKo 3TOT MAOJIOH YK€ HE IPUMEHHUTH K HOBBIM YCIIOBHSIMH MUPOBOTO PHIHKA.

Hcropudecku Bce Havajaoch € TOrO, YTO B MEpHOJ nepecTpoiiku 90-x ronosB caMa JIOTHKa
BeJleHUs] Ou3Heca ObUla HapylleHa HACTOJBKO, 4YTO IMOMNBITKH IOCTPOUTH HOBYIO pabouyro
KOHLEMNIUIO YIPABJIEHUS B MIIIEHUYM CO3JaM TEPMHMH «KOMIIAHUSA-OJHOAHEBKay». KoHuenuun
TaKUX KOMIAHWWA TPOBEPSUTHCH Ha MPOYHOCTh W TOJNBKO oxHa u3 10 koMmaHWii cymiecTBoBaia
6onbue nonyrona B 2000-x. [TapamienbHoO OCTaBaaMCh MHOTOJIETHHE MPEANPUATHS, KapIUHAIBHO
MEHSSACh KaXble JIET 5 YTOOBI BBDKUTDH B IIEPUO/] 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€ YIPABICHHE MPOEKTAMU M COBPEMEHHBIH MEHEIKMEHT», «Kak
pacnpenenaTb 00s3aHHOCTH, MPaBUIIBHO MPENyrajblBaTh U COKpAIlaTh PUCKW» MPEAIpPUHUMATENN
JI0 CHX TIOp BBIOMPAIOT KPYIUIbl 3HAHUH, IPUMEHUMbIX UMEHHO B UX KOMIIaHMSIX.

Celiyac MbI cleIMM B HOBOCTAX Kak HpPHUOBUIbHBIE KOPHOpAalMM pacTyT U pacHaaarorcs
Ha MOJPAa3AEICHUS, TIOKYIAIOTCS U MIEPEKUBAIOT CTPYKTYPHBIE CIMSHMS. 33 KaKIbIM aKTOM KYIUIH-
IPOJaXXH OTHEeJa KPOEeTCsl CIIOKHAasg CeTh MPOEKTOB (Ta/PKEThbl, MPHIOKEHMSI, PACIIUPEHHs IS
Opay3epoB), CBS3aHHBIX IO Pa3HbIM KpuTepusM. Korja MeHSIOTCS KpUTEpUH, MEHsETCs JIeJeHue
IIPOEKTOB Ha rpymnmbl. MIMEHHO HM3MeHeHHe TrpynmupoBKH M coobmatoT HaMm B CMU. Buytpu xe
KOMITaHUH TPOJIOIHKAIOT paboTaTh, @ MPOEKTHI BEYTCS HEIIPEPBIBHO.

IT project management (PM) — 3T0 AMCHMIUIMHA, YTO OOBEAUHSACT MPOIETYPbI, TPHHIHITHI
U MOJIUTUKY  BeleHUs OusHeca. OHa  PYKOBOJUT MPOEKTOM  OT pa3padOTKH  KOHUEMIHUU
JI0 3aBEepUICHMSI IPOEKTa.

OOummit  (pyHKUIMOHANBHBIM) W MPOEKTHBIH  MEHEKMEHT OTJIMYAaeTcss TeM, 4TO
(GyHKIIMOHAJIBHBIA MEHEKMEHT cTabuiieH. Ero nenb: moanep:kaTb U NPUYMHOXKUTh KauCTBO U
3P PEKTUBHOCTh MPOrPaMMHOTO NpoaAyKTa. EcTh oTpaboTaHHbIH 111a0I0H, OH pabOTaeT MOCTOSHHO.
[TpoekTHbIII MEHEMKMEHT H3MeHYUB. Llenb MPOeKTHOro MeHeIKMEHTAa: JIOCTUTHYTh pe3yjbTaTa
000 11eHOM, yuuThIBas, 4To ecTh deadline.

[IpuumHO¥l mepexoma oT oOmero MeHemKkMeHTa K PM  dame Japyrux CTaHOBUTCS
HA/IeKHOCTh —  BMECTO  OTHOCHTEIBHOH  aOCTpakTHOW  MEPCIEKTUBBI K MPEACKa3yeMbIM
pe3yJbTaTaMm.



1. HEJb U 3AJTAYU OCBOEHUA JNCHUIIJINHBI

Llenbro ocBoeHMs AUCHUIUTMHBI «[[pOEKTHBIN MEHEKMEHT B PEIICHHH MHKCHEPHBIX 3a/1aW»
sBisieTcs (GopMupoBaHue Habopa MpodecCHOHAIBHBIX KOMIETEHIMH Oynymero OakanaBpa IO
HarpasieHuto nmoaroroBku 40.03.01 FOpucnpynenmus.

3amaun  OCBOEHMS JMCHUIUIMHBL H3Y4YEHHE METOAOJIOTUM MPOEKTHOTO MEHEKMEHTa,
OCBOEHHE METOJIOB U HHCTPYMEHTOB ITPOCKTHOTO MEHEKMEHTA B PEIICHNH HH)KCHEPHBIX 3a/1ad.

2. OBOPYJIOBAHUE U MATEPHUAJIBI

ATmmapaTHbIE CpeJICTBA: MEPCOHATBHBIN KOMITBIOTED;

[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
BbIIeTICHHOW JnuHuU. [l mpoBeneHus JlabopaTOpHBIX paboT HEOOXOJUMO  CIeAYIoIIee
nporpamMMHoe obOecrieueHue: onepanronnas cucrema MS Windows, maker oducHbx nporpamm MS
Office, maker MS Visual Studio.

3. YKA3AHUA 110 TEXHUKE BE3OITACHOCTH

[lepen w©Hawyamom paboOTHI clenyeT YOEOUTHCS B HCIPABHOCTH  SJIEKTPOIPOBOJKH,
BI)IKJIIOLIaTeJ'Ief/'I, MITCHICCIIBHBIX PO3CTOK, IMPU ITOMOIIH KOTOPBIX O6OPYZIOB8,HI/IC BKJIIOYACTCA B CCTh,
HAJIMYUH 3a3€MJICHHS KOMITBIOTEPa, €ro pabOTOCIIOCOOHOCTH.

JUist CHIDKSHHS WIIH TIPEJOTBPALICHUS BIMSIHUAS OTIACHBIX U BPETHBIX (PAKTOPOB HEOOXOIMMO
cOONIOIaTh CAaHWTApHBIC IPAaBWIA M HOPMBI, TMTHEHHUYECKHE TpPEOOBaHUS K IEPCOHAIBHBIM
SJICKTPOHHO-BBIYUCIIMTCIIbHBIM MalllMHAM.

Bo u3bexanue moBpexaeHus N30JIALUN IPOBOJOB U BOSHUKHOBEHHSI KOPOTKUX 3aMBIKaHUI
HE paspemiaercs: BellaTh YTO-JIMOO Ha TPOBOJA, 3aKpallliBaTh M OENHTh HIHYPHl W IPOBOA,
3aKJIaJbIBaTh MPOBOJIA U IIHYPHI 32 Ta30BbI€ M BOJOMPOBOHbBIE TPYOBI, 32 6aTapen OTONMUTETbHON
CHUCTCMbI, BBIACPIUBATH INTCICCIIBHYIO BHWIIKY M3 PO3CTKH 3a IOHYP, YCUIHMEC OOJIKHO OBITh
HPUIIOKEHO K KOPITYCY BUIIKH.

I[J'ISI HUCKIIIOYCHHA TMOPAXKCHUA DBJICKTPUUYCCKHM TOKOM 3allp€liacTCAa: 4acTO BKIOYATbh 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 TNepudepuitHOM
000py/I0BaHNH, UMEIOIIMX HapYyIIEHUs LEJIOCTHOCTU KOpILyca, HapyLIEHUs U3O0JISLUU MPOBOOB,
HEHCIIPaBHYI0 MHAMKALMIO BKIIIOYEHUS MUTAHUA, C TMPU3HAKAMU DJIEKTPUYECKOrO HANpsKEHUs Ha
KOpITyce, KJIaCTh Ha CpEACTBA BBIYMCIUTENIBHON TEXHUKH U mnepudepuitHoM o00pyr10BaHUU
MIOCTOPOHHUE MPEIMETHI.

3anperniaercs Mo/l HaIPsLKEHWEM OYHUIATh OT MbUIM U 3aTPA3HEHUS 3IEKTPOOOOpyI0BaHUE.

Bo u3bexxanne mopakeHHUs JIEKTPUUECKUM TOKOM, MPH TOJIB30BAaHUH SJIEKTPONPUOOpaMuU
HeNlb3s  KacaTbCsi  OJHOBPEMEHHO  KakuX-1uM00o  TpyOompoBoaOB, Oartapell  OTOIUICHHS,
METAJUINYECKUX KOHCTPYKIUM, COEMHEHHBIX C 3eMIIEH.

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

4. HAUMEHOBAHUE NTPAKTUYECKHUX PABOT

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

M dbopma
bl IPOBEE




HUsA

2 ceMecTp

Paznen 1. OCHOBBI TPOEKTHOTO MEHEIKMEHTA

Tema 1. BBeneHue B IpOCKTHBIM MEHEKMEHT

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

Tema 2. MeTtoapl U cpecTBa MPOESKTHOTO MEHEPKMEHTA

IIpenmerHas 001acTh MHXXEHEPHBIX MPOEKTOB. MoJieNn MHKEHEPHBIX
1poekToB. CpeacTBa CTPYKTYPHOI'O aHajIu3a MH)KEHEPHBIX MPOEKTOB.
Mertoab! U cpeficTBa IPOSKTHOIO MEHEPKMEHTA MH)KEHEPHBIX 3a/1a4.

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

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

TNAATTIINATAN MATATTAMAIITA D YTITNADTAIIII UINIAITONIILIMII _ITNNAALTTANIL

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

WHXUHUPUHT W PEUH)KUHUPUHT OM3HEC-TIPOIECCOB MPEAMETHON
obnacTi. ABTOMaTH3alUsl OU3HEC-TPOLIECCOB MPEIMETHOH 00aacTu.
TexHonorus ynpasieHUs U3MEHEHUSMU B YIIPABICHUHN WHKCHEPHBIMU
IIPOECKTaMHU.

Pazgen 2. HpOGKTHHfI MCHCIPKMCHT MHXKCHCPHBIX 3a/1a4

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

Mertoabl yrpaBiaeHUs HHXEHEPHBIM MpoeKToM. O0s3aTenbHbIe MPOLECCH

B YIPAaBICHUU HWHXXCHEPHBIMU IIPOEKTAMM: OOECIIEYEHHsI IPOEKTOB,

MIPOEKTHBIE, KOHTPAKTALMU, TEXHUYECKHUE.

Tema 6. Metop! ynpaieHHs: Ka4eCTBOM MH)KEHEPHOTO MIPOEKTa Macrep-
KJ1acc

Mertoabl ymnpaBiieHHsl KaueCTBOM WH)KEHEPHOI'O IIPOEKTa. MeTombl
obecriedeHns] KadecTBa HWHKEHEPHOIO INPOEKTa. MeTpuKu KadecTBa
WH)XEHEPHOro Impoekra. CTaHAapTHBIM METOJ OLEHKM 3HAa4eHUi
noKasartesel KauecTBa. YpaBIeHHne KaueCTBOM MHXKEHEPHOIO MMPOEKTa

Tema 1. O630p COBPCMCHHBIX TEXHOJIOTUH MCHCIPKMCHTA
HWHXXCHCPHBIX 3a1a4

TpamunmonHsle MeTOMUKH  ympaBieHus npoekrtamu. \Waterfall,
VYnpasienue kputudeckod 1enbio  npoekta (CCPM). Merton
kputuueckoro mytu (CPM). PMI/PMBOK wmeton. [I'mOkast
Metoaonorus ynpasienus IT-npoextamu. MeTOIUKH 110 yIIpaBJIEHUIO
U3MCHEHUsIMU:  MeTojioorusi  MojenupoBanus cooeituii  (ECM).
OkcTpemanbHOoe  ynpamienue tnpoekrtamu (XPM).  IIpomeccho-
opHeHTHpOBaHHbIC MeToauku: Lean, Six Sigma, Lean Six Sigma.
ITpouieccHo-opuentupoBannas PM. I'mbpuansie nomxoasl. PRINCE2,




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

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

Agile Methodology (ruOkas wmeromonorus). [punnuner 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 KokGepHa.

Hroro 24

5. COAEP)KAHUE NTPAKTUYECKHUX PABOT

IIpakTnyeckas padora 1. BBejgeHue B NIpOeKTHbII MeHEIKMEHT
Heap padoThl: COCTaBUTH U IPOAHATIM3UPOBATH TPEOOBAHMS K MH)KEHEPHOMY IIPOEKTY.
OcHoBBI TEOpHUU

[IpoGnembl, KOTOpbIE TPUXOIUTCS pellaTh CHEUUaIMcTaM B IPOLIECCE  CO3/aHUA
IporpaMMHOro obecreueHusi, oueHb ciaoxHbl. [Ipupona sTux npobsaeM He Bcerna sicHa, OCOOCHHO
eciu paspabarbiBaeMasi MporpaMMHas CUCTEMa WHHOBAIMOHHAas. B wacTHOCTH, TpyAHO uE&TKO
onucaTb Te JAEUCTBHs, KOTOpbIE JOJDKHA BBINOJHATH cucTema. OmnucaHue (QyHKIMOHAIBHBIX
BO3MOXXHOCTEH M OTPaHWYCHUH, HAKIIAIbIBAEMbIX HA CHCTEMY, Ha3bIBAeTCs TPEOOBAHUSAMHU K ITON
cucreMe, a caM Impouecc (OopMUPOBaHUS, aHaIM3a, JOKYMEHTUPOBAHUS M IPOBEPKU ITHX
(YHKIIMOHAJIbHBIX BO3MOYKHOCTEN U OrpaHUYEHUM — pa3paboTKoi TpeOoBaHUIA.

TpeGoBanust mojpas3iensioTcs Ha MOJb30BaTeIbCKUE W cHucTeMHble. [lonb3oBaTenbckue
TpeOOBaHUS — 3TO OMMCAHME HA €CTECTBEHHOM S3bIKE (ILIIOC MOSCHSIOLINE JUarpammbl) (pyHKIINM,
BBITOJIHSAEMBIX CUCTEMOM, M OTpaHUYEHUH, HakJIa(pIBaeMbIX Ha He€. CucteMHble TpeOOBaHUS — 3TO
ONMCAaHHE OCOOEHHOCTEH CHUCTEMBbl (apXUTEKTypa CHUCTEMBbI, TpeOOBaHUS K IapamMeTpam
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 creruuKaluio 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,

- aTTecTalys 3TUX TPeOOBaHUIA.

Ha pucynke 1.1 mnokasaHbl B3aUMOCBSI3M MEXKAY OTUMHU OSTanaMd U pe3yJIbTaThl,
COITPOBOKIAIOIIME KaXK/BbIN 3Tl Mpolecca pa3paboTKU CUCTEMHBIX TPeOOBaHUIA.

Ho mockonbky B nporiecce pa3pabOTKH CUCTEMBI B CHITy Pa3HOOOpa3HbIX MPUYKH TpeboBa-
HUSL MOTYT MEHSATBCS, YIpaBlieHHE TpPeOOBaHUSAMH, T.€. MPOIECC YIPABICHHUS W3MEHEHUSIMHU
CHUCTEMHBIX TPeOOBaHMIA, SIBISETCS HEOOXOIMMON COCTaBHOM YacThIO JESITEIBHOCTH MO HX pa3-
paboTke.

®opMUpPOBaHHME U aHAJIM3 TPeOOBAHUI
Crnemyrommm »TamoM Tpoliecca pa3padOTKu  TpeOoBaHHM sBIseTCsT (OPMUPOBAHUE
(ompezenenne) U aHaIu3 TPEOOBAHMIA.
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Pucynok 1.1 - IIpomecc pa3paboTku TpeOOBaHUM

OO6o006mmenHass Mozaens Tmpoiecca (GOpMUPOBaHMS M aHalu3a TpeOOBaHMN MOKa3aHa Ha
pucynke 1.2. Kaxmast opranuzaius UCIONb3yeT COOCTBEHHBIM BapHaHT TOM MOJIETH, 3aBUCSIIUI
OT “MeCTHBIX (aKTOpPOB”: OMbITa PabOTHl KOJJIEKTUBA DPa3pabOTYMKOB, THUIA pa3padaThiBaeMOit
CHCTEMBI, HCTIOJIb3YEMBIX CTAaHJAPTOB U T.[.
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TpeboBaHuit
Pucynoxk 1.2 - [Iponecc popmupoBanus u aHanu3a TpeOoBaHUN

[Ipouecc popmupoBanus u aHaiu3a TpeOOBaHUI MPOXOAUT YEPE3 PsIJI ITAIOB.

1. AHanu3 npeaMeTHON 00JacTi. AHATUTHKH JOJDKHBI M3YYUTh MpPEAMETHYI0 00J1acTh, rie
OyZeT 9KCIUTyaTHPOBAThCS CHCTEMA.

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

3. Knaccudukanuss tpeboanuil. Ha »TOoM sTanme OecdopmeHHbli Habop TpeGoBaHU
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 pa3perarTcs MPOTHBOPEYHS pa3IMYHOrO poa.



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

6. [IpoBepka TpeboBanuii. Ha 3ToM 3Tamne omnpenensieTcs: UX MOJIHOTA, OCIEI0BATEILHOCTD
Y HENPOTUBOPEUYHUBOCTD.

[Ipouecc popmupoBanuss ¥ aHanuza TpeOOBaHUIN LUKIWYECKUH, ¢ OOpaTHOIl CBS3BIO OT
OJTHOTO 3Tama K Apyromy. Llukn HauMHaeTcs ¢ aHaiuu3a MpPEAMETHOW O0JIACTH M 3aKaHUYMBACTCS
poBepKoi TpeboBanuii. [loHMManue TpeboBaHUH MPEIMETHON 00J1aCTH YBEJIMYUBACTCSA B KaXIOM
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 3peHust

[Tomxox ¢ UCTIONB30BaHUEM PA3IMYHBIX OMOPHBIX TOYEK 3pEHUsS K pa3paboTke TpeOOoBaHMIA
MPU3HAET pa3nyHbIe (OTIOPHBIE) TOYKU 3PEHUS Ha MPOOJIEMY U UCIOB3YET UX B KAUECTBE OCHOBBI
IIOCTPOEHHUS M OpraHM3alMy Kak mpouecca (opMUPOBaHUS TPeOOBaHMM, TaK U HEIMOCPEICTBEHHO
camux TpeOoBaHUI.

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

1. Kak uicrouynnk nH(OpMAIMKA O CUCTEMHBIX JaHHBIX. B 3TOM cilygyae Ha OCHOBE OMOPHBIX
TOYEK 3pEHHUs CTPOMUTCS MOJENbh CO3/IaHUs M MCIOJIBb30BaHMs JaHHBIX B cucteme. B mpoiecce
dbopMupoBaHus TPeOOBAHU OTOMPAIOTCS BCE TAKKME TOYKHU 3PCHHMS ( 1 HA X OCHOBE OIPEIEIISIFOTCS
JaHHBIE), KOTOpbIe OyIyT CO3JaHbI MIU HCIOJB30BAHBI MPU pabOTE CHCTEMbI, a TaKXKE CIIOCOOBI
00pabOTKM ITHX JTAHHBIX.

2. Kak cTpykTypa mpeictaBieHUd. B 3ToM ciydae TOYKHM 3pEHHsS] pacCMaTPHUBAIOTCS Kak
ocobast 4YacTh Mojenu cuctembl. Hampumep, Ha OCHOBE pAa3JIMYHBIX TOUYEK 3PEHUS MOTYT
pa3pabaThIBaThCs MOJIENH "CYITHOCTh-CBA3b'", MOIETIM KOHEYHOT0 aBTOMATa M T.JI.

3. Kak momyyartens CHCTEMHBIX CEpPBHCOB. B 3TOM cilydae TOYKH 3pEHHS SBISIOTCS
BHEIIHUMH (OTHOCUTENIBHO CHUCTEMbI) NOJIY4aTeIsIMU CHCTEMHBIX CEpPBHUCOB. TOYKM 3peHHus
MIOMOTal0T ONpPEAENUTh JaHHbIE, HEOOXOJUMbIE UIsl BBIMOJIHEHHUS] CUCTEMHBIX CEpBHCOB MJIU UX
yIpaBIIEHUS.

Haubonee >p¢pexkTuBHBIM MOAXOIOM K aHAJINW3y TaKUX CHCTEM SIBJISIETCS MCIIOJNIb30BaHHE
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 3Tambl
metona VORD nokasansr Ha pucynke 1.3.

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

2. CTpyKTypHpOBaHUE TOYEK 3PEHUS] — CO3JaHHe HepapXHM CTPYHIMPOBAHHBIX TOUYEK 3pe-
Hus. OOllecucTeMHbIe CEpBHUCHI MPEJOCTaBISAIOTCA Oo0jee BBICOKMM YpPOBHSM HepapXuu u
HaCJIEAYIOTCS TOUKaMH 3PEHUS HU3IIETO YPOBHSL.

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

4. OToOpakeHHe CHCTEMBI TOYEK 3pPEHHUs, KOTOpasi MOKa3bIBA€T CHUCTEMHBIE OOBEKTHI, OII-
peliesieHHbIe Ha OCHOBE MH(OpPMAINH, 3aKIIIOYEHHON B OMTOPHBIX TOUKAX 3PEHHSL.

’ 1 A
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Y Y Y
Haertudmaums - CTrpyxTypuposatme LoxymenTwposanne e Orobpaxesme
Tovex 3perast TO4EK 3PEHMA TONEX 3DeHIs CHCTEMY TOYEK 3PEHMS

Pucynok 1.3 - Meron VORD



IIpumep. Paccmorpum ucnonb3oBanue merona VORD Ha mepBbIX Tpex Liarax aHaiusa
TpeOOBaHUH AJISI CHCTEMBbl CUCTEMBI MOAJEPKKHU 3aKa3a U ydeTa TOBapoB B OakaseiiHOH naBke. B
OakaleiiHON JIaBKe ISl KKIOro TOBapa (PUKCHUpyeTcss MECTO XpaHEHHs (OMpeleiICHHAs IOJKa),
KOJINYECTBO TOBapa M ero nocraBuivk. Cuctema MOAJEP’KKM 3aKa3a M ydyera TOBapoB JOJKHA
obecrieunBarth J100aBiIeHnE HHPOPMALIMK O HOBOM TOBape, M3MEHEHHE WK ylaleHne HHPOpMaLuu
00 wmMeroleMcsi TOBape, XpaHeHHe (I00aBJIeHHWE, W3MEHCHHE M YJaJICHHE) HHPOPMAIMH O
NOCTAaBIIMKAX, BKIOYaOmEel B ceOs Ha3Banue Qupmbl, ee aapec u Tenedon. [lpu momommm
CHCTEMBl COCTABJIIOTCS 3aKa3bl HocTaBIIMKaM. Kakaplll 3aka3 MOXET cojaepiKaTb HECKOJIBKO
NO3UIMHI, B KaKJOW MO3ULMHU YKa3bIBalOTCS HAaMMEHOBAHHE TOBapa U €ro KOJIMYECTBO B 3aKase.
Cucrema 1o TpeOOBaHUIO IOJb30BaTeNss (GOPMHUPYET W BbIIAeT Ha IeyaTh CIEAYIOIIYIO
CIIPaBOYHYIO HUH(OPMAIIHIO:

- CIIUCOK BCE€X TOBApOB;

- CIIUCOK TOBAPOB, UMEIOLUXCSI B HAJIMUNU;

- CIIUCOK TOBapOB, KOJUYECTBO KOTOPHIX HEOOXOAUMO MOTOJIHUTD;

- CIIUCOK TOBAPOB, IIOCTABJIAEMbIX JaHHBIM IIOCTABIIUKOM.

IlepBbIM 11arom B (OpMHUPOBAHUU TPEOOBAHMN SABJISETCS UACHTHU(HUKALMSA OMOPHBIX TOYEK
3peHus. Bo Bcex Meronax (opmupoBaHMs TpeOOBaHMM, OCHOBAaHHBIX Ha HMCIOJIb30BAaHUM TOYEK
3peHMs], HadaibHas WICHTU(UKALUS sABiIseTcs Haubosee TpyAHOH 3amauyeil. OJuH U3 MOAXOJO0B K
UACHTU(PUKAIIMY TOYEK 3pEHUS] — METO]l "MO3roBOM aTtaku', KOrJa ONpeAestoTcs MOTEeHIMAbHbIE
CHUCTEMHBIE CEPBHUCHI U OpPraHU3alllM, B3auMoJeicTByomue ¢ cucreMoil. OpraHusyercss BcTpeua
JIL, YYacTBYIOIUX B ()OPMUPOBAHUM TPEOOBAHUMN, KOTOPBIE MpEJIaraloT CBOM TOYKHU 3pEHUs. DTU
TOYKU 3PEHHUsS IPEJICTABIAIOTCA B BHUJEC JUArpaMMbl, COCTOSILEH M3 psijia KpyroBbIXx oOnacteil,
O0TOOpaXKaroIIMX BO3MOXKHBbIE TOUKH 3peHust (puc. 4). Bo Bpems "mo3roBoi ataku" HEOOXOAUMO
UJAECHTU(PUIUPOBATh MOTEHLUAIBHBIE ONOPHbIE TOYKH 3pPEHMs, CHUCTEMHBIE CEPBHCBI, BXOJHbIC
JaHHbIE, HeYHKIIMOHAIBHbIE TPEOOBAHUS, YIPABIISIFOIINE COOBITHS U HCKITIOYUTEIBHbBIC CUTYAIIHH.

Crnenyromeil cramueil mpomecca (opmupoBaHusi TpeOoBaHHUN OyaeT WACHTU(DUKALH
OMOPHBIX TOYEK 3peHUs (Ha pucyHke 1.4 mokazaHbl B BHJE€ TEMHBIX KPYIOBbIX oOsacteil) u
CepBUCOB (IIOKa3aHbI B BUJIE 3aT€HEHHBIX 00JacTeil). CepBUCH TOJKHBI COOTBETCTBOBATH OMOPHBIM
ToukaMm 3peHus. Ho Moryt ObITh CepBHCHI, KOTOpPbIE HE IOCTABJIEHBI UM B COOTBETCTBHE. ODTO
O3HayaeT, YTO Ha Ha4yaJIbHOM 3Tare "MO3roBoil aTaku'" HEKOTOpbIe ONIOPHbIE TOUKU 3pEHUS HEe ObLTH
UJIEHTU(DUIIMPOBAHBI.
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Pucynoxk 1.4 - Jluarpamma uaeHTU(OUKALUN TOUYEK 3PCHUS



B tabnuue 1.1 moka3zaHo pacrnpeneseHue CEpBUCOB IS HEKOTOPBIX WIACHTU(DUIIMPOBAHHBIX
Ha pucyHke 1.4 Touek 3peHus. OQUH U TOT K€ CEPBUC MOXKET ObITb COOTHECEH C HECKOJIbKHUMHU

TOYKaMH 3pCHU.

Tabnuna 1.1 - CepBuCHI, COOTHECEHHBIE C TOUKAMHU 3PEHUS

KJINEHT NOKYINaTeJl | MOCTOSIHH | TOBap NMOCTABINM | MpoAaBel | aAMMHHCT
b bl K parop
NoKynareJ1
b
[IpoBepka | 3anecenue | [lomydyenue | [Ipuem 3anecenue | [Ipomaxa Hoctyn k
HaJIN4us B CIIUCOK CKUJKU TOBapa B 0azy TOBapa 0aze
TOBapa KIJIMEHTOB JTAHHBIX JTAHHBIX
IToxynka [lonyuenue | 3aneceHue [Teuats IIpoBepka
TOBapa uHpopmary | B 6azy Yyeka CTaTUCTUKU
un JTAHHBIX
ITonyuenue Haznauenun Hoctym [Iepeomnpen
yeka € LICHbI Karajory eJIeHUE
L[EHBI
3aka3 [lepeonpen [Iposepka | OdopmieH
TOBapa €JICHNE HaJIM4us ue 3aKasza
LIEHBI TOBapa
3aHeceHue «Iloxynaem Odopmiten | Ileuats
MOKYTIaTeN BIi» WK ue 3aKasza 3aKasza
s 1 CyMMBI «HEIOKyTa IIOKYIIaTell
IIOKYIIKU B €MBII» 10
6azy TOBap
JAHHBIX

WNudopmanus, nzpieueHHas U3 TOYEK 3pEHMs, UCIOIb3yeTcs Ul 3anoiaHeHus Gopm mad-
JIOHOB TOYEK 3pPEHHS] U OpraHU3alMM TOYEK 3PEHHUS B MEPAPXUIO HACJIEIOBAaHUSA. DTO MO3BOJISET
YBHJIETh OOIME TOYKM 3pEHHs] M MOBTOPHO HCIOJIb30BaTh MH(GOpPMALMIO B HEpapXHM HACIe0-
BaHus. CepBHCHI, JaHHbIE M yIpapisionias WHGOpMalUs HACIEAYIOTCS MOJMHOYKECTBOM TOYEK
3penus. Ha pucynke 1.5 nokasaHa yacTe HepapXuu TOUYEK 3pEHMS JUISI CHCTEMBI MOJICPIKKH 3aKa3a
U y4eTa TOBapOB.

Bce Toukm 3peHus

NOCTaBLWMK COTPYAHMEKN

Ny

KOHCY/ADbTAHT SAMUHUCTPATO

KAMEHTDI

~.

MocToaHHbIN

TOBap

e

noxkynateno

nokynarens

Pucynok 1.5 - Mepapxus Touek 3peHust

AtTecTanus TpedGOBaHM
ATTectanus JOJDKHA MPOJACMOHCTPUPOBATh, YTO TPEOOBAHMS JIEHCTBUTEIBHO ONPEIACIISIIOT
Ty CHUCTEMY, KOTOPYIO XO4YeT UMETh 3aka3uuk. [IpoBepka TpeboBaHWi BakHA, TaK KaK OUIMOKH B



cnenrukanuu TpeOOBaHUI MOT'YT MPUBECTH K IEpelesIKe CUCTEMbl U OONBIINM 3aTpaTraM, €cliu
Oyayr oOHapykeHbl BO BpeMs Ipolecca pa3pabOTKM CHCTEMbl WM IIOCIE€ BBEACHUS €€ B
sKcIuTyaTanuo. CTOMMOCTh BHECEHHS B CUCTEMY H3MEHEHMM, HEOOXOAMMBIX ISl yCTpaHEHUs
omMOOK B TpeOOBaHMAX, HAMHOIO BBIIIE, YEM MCIIPABJICHHE OMIMOOK MPOEKTUPOBAHUS WU
KoaupoBaHus. IlpuumHa B TOM, YTO H3MEHEHHE TpPeOOBaHHMI OOBIYHO BIEUeT 3a COOOH
3HAYUTENIbHbIE U3MEHEHHs B CUCTEME, MOCIIe BHECEHHUS] KOTOPBIX OHA JOJDKHA NMPOUTH MOBTOPHOE
TECTUPOBAHUE.

Bo Bpems mpouecca arrectaluy JOJKHBI ObITh BBINOJIHEHB! PAa3JIMYHbIE TUIIBI IPOBEPOK
TpeOOBaHUI.

1. IlpoBepka mnpaBUIBHOCTH TpeOoBaHMi. [loap3oBaTens MOXET c4YMTaTh, YTO CHCTEMa
HeoOXoauMa Uil BBINOJIHEHUS HEKOTOPBIX ONpeaeieHHbIX (yHkimid. OJHAaKo JanbHeHIme
pasMBIIUICHUS. U aHAJIU3 MOTYT NPUBECTH K HEOOXOAMMOCTH BBEJEHHS OINOJIHUTEIbHBIX WIIH
HOBBIX (yHKIMH. CHcTeMbl TpenHa3HAYEHBl JUISI PAa3HBIX I[OJB30BATENEed C Ppa3IMYHBIMU
NOTPEOHOCTSIMU, W TOATOMY Habop TpeOoBaHui OyneT MNpeACTaBIATh CO0O0W HEKOTOPHIH
KOMIIPOMUCC MEXKIY TpeOOBaHUSAMU IOJIb30BATENIEH CUCTEMBI.

2. IlpoBepka Ha HenmpoTUBOPEeUUBOCTh. Crienudukanys TpeOOBaHUN HE JOJKHA COIEpKaTh
IIPOTUBOPEUYMIl. DTO 03HAUAET, YTO B TPEOOBAHMSIX HE JAOJKHO OBITH MPOTUBOPEUAIMX JIPYT APYTY
OTPaHUYEHUHN UM Pa3IMYHbIX ONUCAHUNA OJTHON U TOM e CUCTEMHOM (QyHKIIMH.

3. [IpoBepka Ha momHOTY. Crienudukanus TpeOOBaHU JOJDKHA COIepKaTh TPeOOBaHUS, KO-
TOpBIE OIPEIEIISAIOT BCE CUCTEMHBIE (DYHKIIMM U OTpaHMUYCHMSI, HaJlaraeMble Ha CUCTEMY.

4. IlpoBepka Ha BBIIOJHUMOCTb. Ha OCHOBE 3HaHUS CYLIECTBYIOIIMX TEXHOJIOIMH
TpeOOBaHUS TOJDKHBI ObITh IPOBEPEHBl HA BO3MOXKHOCTh MX PEAJIbHOIO BBIMOJIHEHUS. 31€Ch TaKXKe
MPOBEPSIOTCS BO3SMOKHOCTH (DMHAHCUPOBAHUS U TpapuK pa3pabOTKH CUCTEMBI.

CymecTByeT psiJi METOAOB aTTecTaluud TpeOOBAaHUM, KOTOpPbIE MOXKHO MCIIOJIb30BaTh
COBMECTHO WJIN KaXKIblil B OTJI€IIbHOCTH.

1. OG30p TpeboBanmii. TpeOoBaHMS CUCTEMHO aHAIN3UPYIOTCS PELICH3EHTaMHU.

2. IlporotunupoBanue. Ha 3ToM 3Tame MpOTOTHUI CHCTEMBI JEMOHCTPUPYETCS KOHEYHBIM
HOJb30BaTENsIM M 3aKa3zuuky. OHH MOTYT 3KCHEPUMEHTHUPOBATh C 3TUM IPOTOTUIIOM, YTOOBI
yOeIuThCs, YTO OH OTBEYAET UX MOTPEOHOCTSM.

3. 'enepanus TecToBBIX clieHapueB. B njeane TpeGoBaHUS JOKHBI ObITh TAaKMMHU, 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 WM HEBO3MOXKHO pa3padoTaTth, TO OOBIYHO 3TO
03HayaeT, 4To TPeOOBAHUS TPYJHO BBITOJHUTH U TOATOMY HEOOXOIUMO UX NEPECMOTPETH.

4. ABTOMaTH3MPOBAHHBIN aHAIU3 HENTPOTUBOpPEeunBOCTU. Eciiu TpeboBaHus NpeicTaBiICHbI B
BUJEC CTPYKTYPHBIX MJIM  (QOpPMaJbHBIX CHCTEMHBIX MoJieNel, MOXKHO  HCIOJIb30BaTh
uHcTpymeHTanbHble CASE-cpencTBa  uis  NMpOBEpKHM  HEMPOTHBOPEUMBOCTH — Moxenei. s
ABTOMATH3UPOBAHHON NPOBEPKU HENPOTHBOPEYMBOCTH HEOOXOIUMO IOCTPOUTH 0a3y HaHHBIX
TpeOOBaHUI U 3aTeM MPOBEPUTH BCE TPEOOBAHUS B ATOW 0Oa3e JMaHHBIX. AHAIU3AaTOpP TPEOOBAHMIA
TOTOBUT OTYET 000 BceX 0OHAPY)KEHHBIX IPOTUBOPEUHUSIX.

[Tonb30BaTenbCKUE U CUCTEMHBIE TPEOOBAHUS

Ha ocHOBaHWUM TOJY4YE€HHBIX MOJETEH CTPOSTCS IOJIb30BaTeNbCKUE TPeOOBaHMS, T.€. KaK
OBLIIO CKa3aHO B Hayalle OMMCAaHUE HAa €CTECTBEHHOM f3bIKEe (DYHKIIMU, BBHIIOJHSAEMBIX CHCTEMOM, U
OTpaHUYEHUH, HAKJIa/IbIBAEMBIX HA HEE.

[Tonb3oBarenbckue TpeOOBaHUS 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 NEPEYUCICHHEM, TaK U
MCIIOJIB3YS] HOTAIMIO BAPUAHTOB HCIOJIb30BaHUS.

Jlanee cocTaBiIAIOTCS CUCTeMHbIE TpeboBaHus. OHM BKIIIOYAIOT B CeOs:

1. TpeGoBaHus Kk apXxuTeKkType cucreMbl. Hampumep, uucio u pa3smelieHHe XpaHWIUIL U
CEpPBEPOB NMPUIIOKEHHUI.



2. TpeboBanus k mapamerpam obopynoBanus. Hampumep, 4acTota NpoLEeccOpoB CepBEPOB
U KJIIMEHTOB, 00bEM XpaHWIHIL, pa3Mep ONEpaTUBHOM M BUJEO MAaMATH, IPOIYCKHAs CIIOCOOHOCTb
KaHaja U T.J.

3. TpeboBanuss k mapamerpaM cucteMmbl. Hampumep, BpeMs OTKJIMKAa 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. Hanpuwmep, MacmtabupyemocTs,
pacnpenenéHHOCTb, MOYJIBHOCTb, OTKPBITOCTb.

- MacIITabupyeMOCTh — BO3MOXHOCTb PACIPOCTPAHEHUSI CUCTEMbI Ha OOJIBIIIOE KOJIUYECTBO
MaIlliH, He TIPUBOAIIAA K TOTepe paboToCcrocoOHOCTH U 3P(HEKTUBHOCTH, IPH ITOM CHOCOOHOCTH
CHUCTEMBbl HapallMBaTh CBOK  MOIIHOCTb  JIOJDKHA  ONPENENAThCA  TOJIBKO  MOIIHOCTBIO
COOTBETCTBYIOIIETO AIMAapaTHOrO 00ECTICYCHHUSI.

- pacIpeesIeHHOCTh - CUCTeMa JI0JKHA TOJIEP/KUBATh paclpeieIEHHOEe XpaHEHNE TaHHbIX.

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

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

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

ITocTaHoBKA 3a1a4u K MpaKTH4YecKkoil padore 1

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.

2. IlocTpouTh ONOpHBIE TOYKU 3peHUst Ha ocHOBaHMM MeTona VORD it dopmupoBanus u
aHaiy3a TpeOoBaHuM. Pe3ynpTaToM  JODKHBI — SIBUTBCA  JBE  JUarpaMMbl:  quarpamma
UCHTU(PUKAIIMY TOYEK 3PEHUS U JMarpaMMa HepapXuu TOUYEK 3peHHs.

3. CoctaBuTth WH(MOPMAIMOHHYIO MOJCNIb OYAyIIeH CHCTEMBI, BKIIOYAIONIYI0 B ce0s
ONHCaHHE OCHOBHBIX OOBEKTOB CHCTEMBI M B3aUMOJIEHCTBHA Mexay HUMHU. Ha ocHoBaHum
MH(OPMALIMOHHON MOJENH, AMarpamMMbl HIEHTU(UKAIMU TOYEK 3pEHUs, JUarpaMmbl HEpapXHuu
TOYEK 3pEeHUs1 CPOPMHUPOBATH TPEOOBAHMSI ITOJIL30BATENS U CUCTEMHBIE TPEOOBAHMSL.

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

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUM
B coorBercTBUM € yKa3aHHOHW mpeaMeTHOW o0JacTbio M KilaccoM pa3pabaTbiBaeMoi

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

Tabnuma 1.2 — nnuBuayanpHbIe 3aJaHUS

Ne | [Ipenmernas o0nacThb Knacc MIC

1 Ckiag MRP

2 ITpon3BOACTBEHHOE NPENIPUSITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CrpountenbHoe NpeaupusITHE NC yuera

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

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPHUSITHSI DKCIepTHasi CUCTEMA




Conep:xanue oT4yeTa

ITo BhIMONHEHHON paboTre cocrapiseTcs oTyeT. OTYET BBIIOJIHAETCSA B JIEKTPOHHOM BUJE.
[To BBIMOIIHEHHOMY OTYETY MPOBOAMTCS 3aAIINTA MPAKTHUECKON PabOTHI.

Otuer mo mnpakTHYecKOW paboTe [ODKEH COCTOATh W3  CIEAYIOIUX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAaA 4acCThb,

- OCHOBHAsl 4acThb;

- 3aKJII04YEHUE (BBIBOBI).

BBozHas yacTh oT4eTa JOJDKHA BKIIKOYATh ITYHKTHI:

- YCIIOBHE 3aJjauH;

- IOPAZ0K BBITOJIHEHMUS.

- IPOrpaMMHO-aINapaTHBIE CPEJICTBA, UCIIOIB3yEMbIEC IPU BHIOJIHEHHH PAOOTHI.

3amuTa OT4eTa II0 3aKJII0YaeTCs B IMPEAbSIBICHUHM IPENOAABATENI0  IOJYYEHHBIX
PE3YJIbTATOB B BHUIC (1)31\/’1.]13. U JEMOHCTpAlMU IMOJYYCHHBIX HABBIKOB IIPHM 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 TEXHUUECKOTO 3aJaHUsl.

. Ha3oBuTE OCHOBHBIE pa3enbl TEXHUUYECKOTO 3aJaHus.

10. HazoBute 3Tarnsl BEIpaOOTKH TPEOOBAHUH K MHKEHEPHOMY IPOCKTY.

O©OoOo~NOoO ol WwWN -

IIpakTnuyeckas padora 2. MeToabl U cpecTBA MPOEKTHOI0 MEHEKMEHTA

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

[TpakTyeckas paboTa HampaBiIeHa HA 03HAKOMIICHHE C TIPOIIECCOM ONMCAHUS MHKEHEPHOTO
NPOEKTa U MOJYYEHHE HAaBBIKOB IO HCIIOJIb30BAaHUIO OCHOBHBIX METO/IOB aHajIM3a WH)KEHEPHOIO
pemeHus.

TpeboBanus K pe3yabTaTaM BBIIOIHEHUS PAKTUYECKOI paboThI:

- HAINYHUC OINMMCAHUA NHXKXCHCPHOI'O HpOGKTa;

- IPOBE/ICHUE aHAIN3a OCYIIIECTBUMOCTH BHIMIOJIHEHUS MPOEKTA;

- HUIMYWE 3aKIIOYCHHsS O BO3MOXKHOCTH — peallu3alliil  IMPOEKTa,  COJEPIKAIIETro
PEKOMEH/IAllM  OTHOCUTENBHO pPa3pabdOTKU CHCTEMBbI, 0a30Bble MpPEIOKEHUS MO0 00BEMY
TpeOyemoro Orojpkera, 4YHCIy pa3pabOTYUMKOB, BPEMEHH U TpedyeMoMy MpPOrpaMMHOMY
00ecCTeyYeHuIo.

OcHoBBI TEOpHUU

[Tpobnembl ynpaBieHUsT HHKEHEPHBIMU MPOEKTaMU BIEPBbIE MPOSBUINCH B 60-X - Hauaie
70-x TOHOB, KOTJIa MPOBAIWIMCH MHOTHE OOJBIIME TMPOEKTHl 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
CHCTEMBI 4YaCcTO UMEJIM HU3KKE TIOKA3aTeId MPOU3BOIUTENbHOCTH. [IpMUMHbI TPOBAJIOB KOPEHUIINUCH
B T€X IMOJAXOJaX, KOTOpbIE HCHOJIb30BAIUCH B YIpaBlIeHUM IpoekTaMu. [IpumeHsemas MeToauka
ObUIa OCHOBAaHA HA OIBITE YMPABICHHUS TEXHUYECKHMHU NMPOEKTaMHU M OKa3alach HedI(PPEKTUBHON
pH pa3pabOTKe MPOrPaMMHOTO 00ECTICUCHHUS.



BaxHO moHMMaTh pazHUIy Mex1y mpodeccuoHanbHOl pazpadotkoit [10 u moOuTenscKum
nporpaMMmupoBanueM. Heo6XxoauMocTh yrpaBiieHUs! IPOrPAMMHBIMU IIPOEKTAMU BBITEKAET U3 TOr'O
daxkra, uro mporecc co3nanus npodeccruonanbHoro [1O Beerna sBnsieTcss CyOBEKTOM OFOJKETHON
IOJUTUKM OpraHu3alyy, TIAe OHO pa3pabaThlBaeTCs, M HMEET BPEMEHHbIE OrpPaHUYEHUS.
Pabora pykoBoauTENS POTPAMMHOTO MPOEKTA IO OOJIBIIOMY CYETY 3aKJII0YaeTcs B TOM, UTOOBI
rapaHTUPOBATh BBINOJIHEHUE ITHX OIO/PKETHBIX M BPEMEHHBIX OTPaHUYEHUH C y4eToM Ou3Hec-
1eJel opraHu3aluy OTHOCUTEIBHO pa3pabaTeiBaemoro 110.

PykoBoauTenu mpoeKTOB NPU3BaHbI CIUIAHUPOBATH BCE ITAIbI Pa3paOOTKU MPOrpPaMMHOIO
npoaykta. OHM TakXke JODKHBI KOHTPOJMPOBATH XOJ BBINOJHEHHS pabOT M COOJIOJCHHS BCEX
TpeOyeMbIX cTaHAapToB. I1OCTOSHHBIM KOHTPOJB 332 XOAOM BBINOJIHEHHUS pabOT HEOOXOOUM JUIs
TOr0, YTOOBI TPOLIECC Pa3pabOTKM HE BBIXOAWI 332 BPEMEHHBIE U OIO/PKETHBIE OTPaHUYCHUS.
Xopollee yrnpaBjIeHUE HE TapaHTUPYET YCIEIIHOTO 3aBEpIIEHUs IIPOEKTa, HO MJI0X0€ YIpPaBJICHUE
0053aTEIbHO TPUBEJAET K €ro MpoBaldy. OTO MOXKET BBIPA3UTHCA B 3aJEPKKE CPOKOB ClAUU
roroBoro I1O, B MpeBbIIIEHUN CMETHOH CTOMMOCTU NPOEKTa M B HECOOTBETCTBMM rotoBoro 10
cnenudukanuy TpeOOBaHUM.

IIponiecc paspabotku 11O cymiecTBEHHO OTJIMYAaeTcs OT MPOLECCOB Ppean3aluu
TEXHUYECKHUX MPOEKTOB, YTO IMOPOKIAET ONPEIEICHHBIC CIIO)KHOCTH B YIIPABICHUH IPOTPAMMHBIMU
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 ceromnsimuuii 1eHb He
CYLIECTBYET 4YETKOH 3aBHCHMOCTH MeXAy mnpoueccoM cozganus [IO u Tumom cozgaBaeMoro
IPOTPAMMHOTO TpPOAYKTa. Jlpyrue TeXHWYecKHe AMCHUIUIMHBI MMEIOT JIUTEIbHYI0 HCTOPHIO,
npoliecchl pa3pabOTKU TEXHUYECKUX U3AETHI MHOTOKPAaTHO OpoOOBaHbl U npoBepeHsl. [Iporecchl
co3/aHusl OOJIBIIIMHCTBA TEXHMYECKMX CHCTEM XOpPOIIO H3y4YeHbl. M3ydeHuem ke MpOIecCOB
coznanus [10 cnenmanucTsl 3aHUMAIOTCS TOJIBKO HocieaHee BpeMs. [1oaToMy nmoka Henb3st TOUHO
nmpejacKazarb, Ha KakoM JTame mporecca paszpadorku [1O MOryT BO3HHKHYTH NPOOJIEMBI,
YTPOXKAIOILIUE BCEMY TPOrPaMMHOMY HPOEKTY.

3. bonmpmme mporpaMMHBIE TPOEKTHI - 3TO YacTo "OAHOpPa3oBbIe" TPOEKTHI. boibimme
IpOrpaMMHBIE MPOEKTHI, KaK MPaBUIIO, 3HAUYUTEIBHO OTIMYAIOTCS OT MPOEKTOB, PEaTM30BAHHBIX
panee. [ToaToMy, 4TOOBI YMEHBITUTH HEONPEACICHHOCTh B TUIAHUPOBAHHUHU MTPOEKTA, PYKOBOJAUTEIH
IPOEKTOB JIOJDKHBI 00JalaTh O4Y€Hb OOJBIIMM MpPaKTHYECKUM ombIToM. Ho mocTosiHHBIE
TEXHOJIOTUYECKHE M3MEHEHUs B KOMIBIOTEPHOW TEXHUKE M KOMMYHHUKAIIMOHHOM O0OpPYIOBaHHUU
00€CIIEHUBAIOT MNPEAbIAYIIUNA ONbIT. 3HAaHWS W HaBBIKM, HAKOIUJICHHBIE OIBITOM, MOTYT HeE
BOCTPEeOOBATHCSI B HOBOM ITPOEKTE.

[lepeuncieHHble OTAMYUS MOTYT MPHUBECTH K TOMY, YTO peajiu3aliusi MPOeKTa BBIHAET 3
BPEMEHHOTO TpajuKa WIM TPEBBICUT OOUKETHBIE ACCUTHOBAHHA. l[IporpaMMHBIE CHCTEMBI
3a4acTyl0 OKAa3bIBAlOTCS HOBMHKAMU Kak B "MJEOJOrMYecKoM", TaKk M B TEXHHUYECKOM ILJIaHE.
[TosTOMy, TpeaBHIT BO3MOXKHBIE TPOOJEMBI B peaTH3alld TMPOTPAMMHOTO TPOEKTa, CIEIyeT
BCErJja MIOMHHUTb, YTO MHOTUM U3 HUX CBOMCTBEHHO BBIXOJUTH 32 PAMKH BPEMEHHBIX U OFO/IKETHBIX
OTpAaHUYECHUU.

IIpouecc ynpasienus pa3padoTKoil HHAKEHEPHOT0 MPOEKTA

HeBo3MoXHO omucaTh M CTaHIAPTU3UPOBATH BCe PaOOTHI, BBHINOJIHSEMbIE B MPOEKTE IO
coznanuto I10. Dtu paboThl BecbMa CYIIECTBEHHO 3aBUCST OT OpPraHU3allMH, TJ€ BBIOJIHSAETCS
pazpaboTtka [10, u oT THMa co3gaBaeMoro MporpaMMHOro npojaykra. Ho Bcerma MokHO BBIIENIUTH
(W) (14 %10 1115 (H

- Hanmucanue npegoxenunit mo cozaanmio [10.

- [InanupoBanue u coctaBieHue rpadpuka padbot no cozxaanuto I10.

- O1leHUBaHWE CTOMMOCTH MPOEKTA.

- [lon6op nepconana.



- KoHTposb 32 X0/10M BBINOIHEHUS padoT.

- Hanmcanue oT4eToB u npeacTaBieHui.

IlepBas cTaaus nmporpaMMHOIO IPOEKTa MOXKET COCTOSITh U3 HAIMCAHUS NPEIOKEHUH 1O
peanu3anuu 3Toro mpoekta. IIpemioxeHus AOKHBI COJepXkKaTh OMMCAHUE LiEJed IMPOEKTOB U
croco6oB ux moctwkeHus. OHU TakkKe OOBIYHO BKIIOYAIOT B ce0sl OLICHKH (DMHAHCOBBIX M BpeE-
MEHHBIX 3aTpaT Ha BBIIOJHEHHE IpoekTa. Ilpm HeoOXoauMocTH 37eCb MOTYT HPHUBOAMTHCS
000CHOBaHHA Ul NEpeJauyd IMPOEKTa Ha BBIIOJIHEHUWE CTOPOHHEW OpraHu3aluy WIM KOMAaHJE
pa3pabOTUHKOB.

Hanucanue npeanoxxeHunii — 0YeHb OTBETCTBEHHAs paboTa, TaK Kak JJIsi MHOTHX OpraHu3a-
LI1I1 BOIIPOC O TOM, OyJET JIM IPOEKT BBINOJIHATHCS CaMOM OopraHu3alnuen Win pa3padarbiBaThes 10
KOHTPAKTy CTOpPOHHEW KOMITaHUEH, SBIIEeTCS KpuTHUecKuM. He cymecTByer Kakux-iu0o
pEKOMEeHIaluH 110 HAITMCAHUIO MTPEI0KEHUI, MHOTO€ 371ECh 3aBUCUT OT OIIbIT.

Ha »sTane ninaHupoBaHUs IPOEKTA ONPEAEIAIOTCA IPOLECChl, dTalbl U IIOJIyYEHHBbIE Ha
KaX/IOM U3 HHMX pe3yJbTaThbl, KOTOpPbIE JOJKHBI IIPUBECTU K BBINOJHEHUIO MpoekTa. Peanusanus
ATOro IUIAaHAa NpPUBENET K JOCTIKEHUIO Lened mnpoekra. OnpeneneHue CTOMMOCTH IPOEKTa
HalpsIMyI0 CBSI3aHO C €ro IUIaHMPOBAHUEM, IIOCKOJIBKY 3/1€Ch OLICHMBAIOTCS PECYpPChl, Tpe-
Oyroluecs s BBIIOJIHEHUS IIJ1aHa.

KoHTponbs 3a X0A0M BBINOJHEHHS pabOT (MOHUTOPUHI IPOEKTa) — 3TO HENpPEpbIBHBIN
IIPOLIECC, TPOJOKAIOIINICSA B TEUEHUE BCETO CPOKA pean3aluu MpoeKkTa. PyKoBoaUTENb H0IKEH
IOCTOSIHHO OTCJIEKHMBATh XOJ pealn3alud IMpPOeKTa U CpPaBHUBATh (PAKTUYECKHE M IUIAHOBBIE
MIOKa3aTes Iy BBIOJHEHUS PaboT ¢ UX CTOMMOCTBIO. XOTS MHOTHE OpPTraHU3allui UMEIOT MEXaHU3MbI
(bopMaIbHOIO MOHUTOPHUHIA paboT, ONBITHBIM PYKOBOJIUTENb MOXKET COCTaBUTh SCHYIO KAPTHHY O
CTa/IuY Pa3BUTUU MPOEKTA IPOCTO MMyTEM HEPOPMAIBHOIO OOLIEHUSI ¢ pa3pabOTUNKAMH.

HedopmanbHblii MOHUTOPUHI 4acTO IIOMOTraeT OOHApYXHUTh MOTEHIHAJIbHBIE MPOOJIEMBI,
KOTOpBIE B IBHOM BHJIE MOTYT OOHapyKUThCs 1mo3aHee. Hampumep, exxenqHeBHOE 00CyX)IeHUE X012
BBINOJIHEHUST PabOT MOXKET BBIABUTH OTJENbHbIE HEIOPAaOOTKHM B CO3/1aBa€MOM IPOrPaMMHOM
npoaykre. BMecTo 0)kuaHus OTYETOB, B KOTOPBIX OyneT oTpakeH ¢akT "mpoOykcoBKU" rpaduxa
paboT, MOXKHO OOCYIUTh CO CIEHUAIMCTAMU HAMEYaIoLIHecs MPOTrPaMMUCTCKUE MPOOJIEeMBbl U HE
JOITYCTUTh CpbIBa rpaduka pador.

B Teuenue peanuzanuu mpoekTa 0OBIYHO MPOUCXOAUT HECKOJIBKO (OPMATIbHBIX KOHTPOJIb-
HBIX ITPOBEPOK XOJIa BBIMOIHEHUS paboT 1o cozaanuto [10. Takue npoBepKH AOIKHBI 1aTh OOIIYIO
KapTHHY X0Jla peau3aliy MPoeKTa B IIeJIOM U M0Ka3aTh, HACKOJIBbKO yke pa3paboTanHas 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 MPOTrpaMMHBIN
IPOAYKT CTaj y’K€ HEHY>KHbIM JIMOO MCXO/AHbIE TpeboBaHUs K co3gaBaemoMy 10 mpocTo yctapenu
U UX HeOOXOIMMO KapJIWHAJIbHO MEHATh. B Takoil cuUTyalMiM pPyKOBOACTBO OpraHU3aIMH-
pa3paboTurMKa MOXKET MPUHATH peUIeHHe O MpekpamieHuu paspadbotku [10 umm 06 u3MeHeHHH
MPOEKTa B [EJIOM C TeM, YTOOBI y4eCTh N3MEHUBIINECS LIE€IH U HAMEPEHUsI OpraHu3alMu-3aKa34unKa.

PykoBonuTenu npoekToB OOBIYHO 00s3aHBI CaMU MOAOUPATh HCIOJHUTENEH JUIsl CBOUX
npoekToB. B wuaeambHOM citydae mnpoecCHOHANBHBIA YpOBEHb MCIIOJHUTENCH JIOMKEeH Co-
OTBETCTBOBATh TOHM paboTe, KOTOPYIO OHU OyAyT BBIIOJHATH B XOJ€ peanu3auuu npoekra. OnHako
BO MHOTHMX CIIy4asX PYKOBOJUTEIH JOJDKHBI IOJIAaraThCsl HA KOMaHIy pa3pabOTYMKOB, KOTOpas
naneka oT uneanbHou. Takasi cuTyanysi MOXKET ObITh BbI3BaHA CIEAYIOIIMMU PUYMHAMU:

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 KBalu(puKa-
MU KaK B CaMOW OpraHu3aIuu-pa3zpaboTynke, Tak U BHe ee. Hampumep, B opranuzanuu "mydine
Jr0AU" MOTYT OBITh YK€ 3aHATHI B IPYTUX MPOEKTaX.

3. Opra"u3zanmsi X04eT MOBBICUTH MPOGEeCCHOHANBHBIN YPOBEHb CBOMX paOOTHUKOB. B aTOM
Cllydyae OHa MOJKET IpUBJE€Yb K YYacTHIO B IPOEKTE HEONBITHBIX WM HEAOCTATOYHO



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 SBIIAETCA CBOOOIHBIM. BMecTe ¢ TeM HE0OX0AMMO, UTOOBI XOTS ObI
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 mpoekTra 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
JOJDKHA OBITh Ta HH(OpMaIus, KOTOpas TIO3BOJIIET YETKO OLEHUTh CTENeHb TI'OTOBHOCTU
C03/1aBa€MOI0 IPOrpPaMMHOTO MPOAYKTA.

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

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

- CUCTeMHBIN aHAJIUTHK — pa3padoTKa TpeOOBaHMI (COCTABICHHE TEXHHUYECKOTO 3a/IaHUS,
MIPOEKTa MPOrPaMMHOT0 OOecTieueHus);

- Tecrep — cocraBneHue 1iaHa TeCTHUpOBaHUS M arrectanuu roroBoro IO (mpoaykra),
COCTaBJICHUE CLIEHApHsI TECTUPOBaHUs, 0a30BbI MpUMEp, MPOBEACHHUE MEPONPHUATHHA MO IJIaHy
TECTUPOBAHUS,

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

I[lnannpoBaHue NpoekTa pa3padoTKN UHKEHEPHOI'0 MPOEKTAa

O¢ddexTuBHOE ynpaBieHHUE TPOrPAMMHBIM IMPOEKTOM HAIPSAMYIO 3aBUCUT OT MPaBUIHHOTO
IUTAHUPOBAHMS Pa0OT, HEOOXOJMMBIX JUISl €ro BbINOMHEHHWS. IlmaH momoraer pyKOBOIUTEIIO
MpeIBUIETh MPOOIEMBbI, KOTOPhIE MOTYT BO3HHMKHYTh Ha Kakux-1u0o stamax cosmanus [10, u
pa3paboTaTh MPEBEHTUBHBIE MEPHI I UX MPEAYyNpexACHUS Win pemenus. [lnan, pazpadboTanHbIit
Ha HA4aJbHOM 3Tale MPOEKTa, PACCMATPUBAETCS BCEMHU €r0 YYACTHHUKAMU KaK PYKOBOISIIHN
JIOKYMEHT, BBITIOJTHEHHUE KOTOPOTO JOHKHO MPHUBECTH K YCIEIIHOMY 3aBEPIICHHUIO MPOEKTa. ITOT
MEepPBOHAYANILHBIN TJIaH JOJDKEH MaKCHMalIbHO MOJPOOHO OMHUCHIBATH BCE JTAlbl pealu3aluu
IIPOEKTA.

[Iponiecc mmaHMpOBaHMUS HAUYMHAETCS, UCXOJs W3 OMNHCAHUS CUCTEMBI, C ONpEeACICHUS
MPOEKTHBIX OTPaHWYEHUN (BpEMEHHBIE OTPAHMYEHHUS, BO3MOKHOCTH HAJIMYHOTO IEPCOHAIA,
OIO/KEeTHBIE OTpPaHMYEHUS MU T.JI.). DTH OTPAHUYECHHS JOJDKHBI OMPENENIThCcS MapajuiebHO C
OIICHUBAHUEM IMPOCKTHBIX MApPaMETPOB, TaKUX KaK CTPYKTypa W pa3Mep MPOEKTa, a TaKKe
pacnpeneneHueM QYHKIUN Cpelyd MCIONHUTENEH. 3aTeM ONMpeAeNstoTCs 3Tanbl pa3padOTKH U TO,
KaKue pe3yJbTaThl JOKYMEHTAIMs, MPOTOTHIBI, MOJCUCTEMbl WM BEPCHH MPOrPAMMHOIO
MPOJYKTAa) MOJKHBI OBITH MOMYYEHBI IO OKOHYAHUH ITHUX JTamoB. Jlanee HaUMHAETCS MUKINYECKas
yacTh iaHupoBaHusa. CHavanma paspabaTeiBaeTcs rpaduk pabOT MO BBIMOTHEHHUIO MPOEKTA WIIH
JaeTcsl pa3pellieHrue Ha MPOAOJIKEHHE HCIOIb30BaHMs paHee co3maaHHoro rpaduka. Ilocie atoro
MIPOBOJIUTCS KOHTPOJIb BBIMOJHEHUS PAOOT W OTMEUAIOTCS PACXOXKICHUS MEXKIy pPEATbHBIM H
TUTAHOBBIM XOJIOM padoT.

Janee, 1o Mepe MOCTYIJICHUSI HOBOM MH(OPMAITUU O XOJI€ BHITIOJHEHHUS MPOEKTA, BOZMOKEH
MEPECMOTp TMEPBOHAYAIBHBIX OLIEHOK IapaMeTpoOB IMpPOEKTa. IDTO, B CBOIO OYEPEdb, MOMKET
MIPUBECTH K U3MEHEHHIO Tpaduka padoT. Ecinum B pe3ynbpTaTe 3TUX M3MEHEHHI HAPYIIAIOTCS CPOKH
3aBEepIICHHS MPOEKTa, JOJDKHBI OBITh MEPECMOTPEHBI (M corjacoBaHbl ¢ 3akazunkoM [1O) mpo-
€KTHBIC OTPAaHUYCHUSI.

KoneuyHo, OONBIIMHCTBO PYKOBOAWTENEH MPOEKTOB HE AYMAaIOT, YTO peanu3alus HX
IIPOEKTOB MPOMIET Iiajako, 0e3 Beskux mnpobiem. XKenarenpHO onucaTh BO3MOXKHBIE MPOOIEMBI
eIIe JI0 TOTO, KaK OHU MPOSBAT ceOs B XOJe BHINOTHEHHS mpoekTa. [loaTomy nydie cocTaBisiTh
"meccumuctraeckue" rpapukm pador, dyem "omtumuctudeckue'. Ho, KOHEYHO, HEBO3MOKHO
MOCTPOUTH TUTAH, YYHUTHIBAIONIMI BCE, B TOM 4YHCJE CIy4allHble, TPOOJIEMBI H 3aJEP>KKH



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

[Tnan mpoekTa J0JKEH YEeTKO MOKa3aTh PeCypchl, HEOOXOIUMBIE Ul Pealn3aliu MPOeKTa,
paszzenienue paboT Ha 3Tambl U BPEMEHHON rpaduK BHIIOJHEHHUS THX 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
npouecc coznanus 110. B takoM 1iaHe o00s3aTeNIbHO MPUCYTCTBYIOT CCBUIKM Ha IUIAHBI JPYTUX
BUJIOB, HO OHU pa3padaThIBalOTCA OTIEIBHO OT IJIaHa MMPOEKTA.

Jletanu3anus IJIaHOB MIPOEKTOB OYEHb PAa3HUTCS B 3aBUCHMOCTH OT THIIA Pa3padbaThIBAEMOTO
POrpaMMHOT0 MPOAYKTAa M OpraHusanuu-pazpadorunka. Ho B mob6om ciaydae OOJIBIIMHCTBO
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 BbIIONHEHUS MpoekTa. Onucanue crnocoba moadopa KOMaH Ikl pa3paboTyH-
KOB M pacripeielieHue 00s3aHHOCTEeH MEKIY YWICHAMU KOMaH/IbI.

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

4. AnimapaTHble ¥ TPOrpaMMHBIE PECypChl, HEOOXOAMMBIE HJs pealu3ally 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 stamsbl. [Iponecc peanusanuu npoexkTa pa3douUBaeTcs Ha OTAEIbHBIC
IPOIIECCHI, OMPEACISIOTCS STalbl BBHIMOJHEHUS MPOEKTa, MPHUBOAUTCS OINHCAHHE PE3yJIbTAaTOB
("BBIX0JIOB") KaXK/I0T'0 ATara U KOHTPOJIbHBIE OTMETKH.

6. I'padux pador. B aTOM rpaduke oToOpa)karoTcs 3aBUCKMOCTH MEXKY OTACIBHBIMU TPO-
neccamu (3tanamu) pazpabotku [10, OreHKM BpeMEeHM UX BBINOJIHEHUS M paclpe/elieHHe YJICHOB
KOMAaH[IbI Pa3paOb0TUNKOB 110 OTAETHHBIM dTaIlaM.

7. MexaHu3Mbl MOHUTOPUHTA M KOHTPOJIS 32 XOJOM BBINOJIHEHUS MpoekTa. OmnuchIBaoTCs
NPEIOCTABIIIEMbIE PYKOBOIUTENIEM OTYETHI O XO/I€ BHIIOJIHEHUS pabOT, CPOKH UX MPETOCTABICHHS,
a Tak)Ke MEXaHU3Mbl MOHUTOPUHIA BCETO MPOEKTA.

[Tan nomKeH peryisipHO epecMaTpUBAThCS B TIpoliecce peann3anuy npoekta. OQHn 4yacTu
IUlaHa, HampuMep rpaduk paboT, U3MEHSIOTCS 4YacTo, Jpyrue Oosee crabwibHbL. {1 BHEceHHUs
W3MEHEHHH B TUIaH TpeOyeTcsl CrelnualbHas OpraHU3alys JTOKYMEHTOIOTOKA, MO3BOJISIOMIAs OT-
CJIEKMBATh 3TH U3MEHEHUSI.

ITocTanoBKa 32124 K NPaKTHYeCKoOl padore 2

1. U3yunTs npearaeMplii TEOPETHUECKHUI MaTepHal.

2. CoctaBuTh MOAPOOHOE ONMUCAHNE MHXKEHEPHOTO TPOEKTA.

3.Ha ocHOBaHWHM oOmNHCaHUS WHXXEHEPHOTO TMPOEKTa TPOBECTH aHaJ W3 Ipolecca
OpraHM3aly NPOEKTUPOBaHUs. B X01e aHann3a OTBETUTH Ha BOIIPOCHI:

- UTto mpou3oiaeT ¢ opraHu3aiuen, eciim cucteMa He OyieT BBeIeHa B DKCILTyaTaIuio?

- Kakue Tekymue npoGieMsl CyIIECTBYIOT B OPTaHMU3ALMU 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 JOHKHO SBUTHCS 3aKIIFOUEHUE O BO3MOKHOCTH pean3aliy MPOeKTa.

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

5. 3aMoNHUTD pa3zelbl IJIaHa:

- Beenenue



- Opranuzaiys BBIIIOJIHEHUS TPOSKTa

- AHanu3 puCcKOB

Paznenbl TOMKHBI coiepKaTh 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 OONAacTbI0O M KJIaccoM pa3padaThIBacMOi
UH(POPMALIMOHHON CHCTEMBI pPa3paboTaTh oOmMcaHue WHQPOPMALMOHHOM CHUCTEMBI M TPOBECTH
aHaJIM3 MPOIIecCca OPraHU3alUKN HH)XEHEPHOTO MTPOEKTA.

Tabmuma 2.1 — UnauBuyanbHbIe 3a1aHUs

No ITpeameTHas o6iacTh Kimacc UC

1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTe CRM

4 ToproBoe npeanpusTue SCM

5 Toprosoe npeanpusitue B2C

6 [Topran B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBnenust
9 Wudpactpykrypa npeanpuarus CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPUITHS OKcrnepTHas CUCTeMa

Conep:xkanue oTyera

[To BeIMONHEHHOW paboTe cocTapiseTcs oTdeT. OTYET BBIMOIHACTCS B DJIEKTPOHHOM BHJIC.
[To BBIMOIIHEHHOMY OTYETY MPOBOAMTCS 3AIIUTA MPAKTUIECKOMPAOOTHI.

OTuer mO TmpakTHYecKOW paboTe OHKEH COCTOATh W3 CIEAYIOIIUX CTPYKTYPHBIX
HJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs YacTh: KpATKOE OIHUCAaHHWE MeJed NpPOeKTa M MPOEKTHBIX OrpaHUYEHUI
(OrOKETHBIX, BPEMEHHBIX U T.1I.), KOTOPBIE BAYKHBI [T YIIPABICHUS POSKTOM.

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

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

OcHOBHasi yacTh OTYeTa BKJIIOYAET B ceOs: ONMHMCAaHME WH)KEHEPHOTO MPOEKTa - HaJM4ue
3aKITIOYCHUST O BO3MOXXHOCTH pealTM3alliil MPOEKTa, COJAEPKAMETO PEKOMEHIAIMH OTHOCHUTEIHFHO
pa3paboTKU CHUCTEMbI, 0a30Bble NpeAJIOKeHHs Mo 00bEMy Tpedyemoro Oropkera, YHCITY
pa3pabOTUMKOB, BPEMEHHU U TPeOyeMOMY MPOrpaMMHOMY O0ECIIEUeHHNI0; aHATTN3 OCYIIIECTBUMOCTH:
yKa3aTb BO3MOXXHbIE NMPOOJIEMbl W MYTH UX pEIICHHs; POJIM YYaCTHUKOB TPYIIBI pa3pabOTKu
WH)KEHEPHOTO MPOEKTA.

- 3aKJIF0OYEHHE (BBIBOJIBI);

- CITUCOK MCTIOJIh30BaHHOW JINTEPATYPHI.

3amra oTueTa 3aKII0YaeTCs B MPEABIBICHUN MPEOIaBaTeII0 MOJIyUYEeHHBIX pe3yIbTaToOB B
Buje (haiina U IEMOHCTPAIMH MTOTyYSHHBIX HABBIKOB TIPH OTBETAX HA BOTPOCHI MTPETIOIaBaTEeIsI.

KoHnTpoJsbHbIe BONPOCHI

1. Ilpennoxure, KTO OBl MOT Yy4acTBOBaThb B (OpPMHUPOBAaHHHM TpeOOBAaHUN IS
YHUBEPCUTETCKON CHCTEMBI PETUCTpaluy CTyAeHTOB. OOBICHHUTE, MOYEMy MOYTH HEN30EKHO, YTO
TpeGoBaHus, cHhOpMyTUPOBAHHBIE PA3HBIMU JIMLIAMH, OYAYT IPOTHBOPECUUBHIL.



2. Pa3pabarbiBaercss cuctema [1O s aBromarmzanuy OWOIMOTEYHOTO KaTajora. JTa
cucreMa OyzeT cojiepxaTh HH(OPMAIMIO OTHOCUTEIBHO BCEX KHUT B OMOIMoTEeKe U OyJeT moJjie3Ha
OubnuoTeyHoOMy TepcoHany, aboHeHTaM u uuTaTensM. Cucrema JOJDKHA HUMETh CpEACTBa
IPOCMOTpa Karajora, CpeJCTBa CO3JaHMs 3alpOCOB U CPEICTBA, MO3BOJIAIOLINE MOJIb30BATENISAM
pe3epBUPOBaTh KHUTH, HAXOAAIIMecs B JAaHHBI MOMEHT Ha pykax. Ompenenute OCHOBHBIC
OIOPHBIE TOUKU 3PEHUS], KOTOPble HEOOXOUMO yUYeCTh B CIELU(UKALUN CUCTEMBI, U IOKAKUTE UX
B3aMMOOTHOIICHUS, UCIIOJIB3YA JHArpaMMy UEPAPXUHU TOUEK 3PCHHUS.

3. JI1s Tpex Touek 3peHHsl, ONPEAEICHHBIX B CUCTEMEe OMOIMOTEYHOIO KaTajora, yKaKuTe
CepBUCHl U COOTBETCTBYIOIIME JaHHBIC, KOTOPbIE O0ECHEUMBAIOTCS 3TUMHU TOYKAMH 3pEHUS, U
COOBITHS, KOTOPBIE YIPABJISIOT 3TUMH CEPBUCAMH.

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

5. Bamma xoMmaHusl MCHONB3YyeT CTaHIAPTHBIA METOJ aHanu3a TpeboBaHmil. B mpomecce
paboThl Bbl OOHApPY)KWJIM, YTO 3TOT METOJ HE YUYUTHIBAET COLUAIbHBbIE (aKTOPBI, BaXKHbIC IS
CHCTEMBI, KOTOPYIO BBl aHAJIM3UpyeTe. Bam pyKoBOaUTENh Jall BaM SICHO TOHSTH, KAKOMY METOIY
aHaJM3a HY)KHO cienoBaTb. OOCyauTe, 4To BbI IOJKHBI JIeJIaTh B TAKOH CUTYaIUH.

IpakTuuyeckas padora 3. MeHeIKMEHT dTANOB KH3HEHHOT0 IMKJIA HHKEHEPHOT 0
MPOeKTA

Heap padorbl: O3HAKOMIIEHHE C METOAOJIOTUEN MPOEKTHOTO MEHEIKMEHTA B YIPaBICHUU
IPOSKTaMH; M3yYEHHE OCHOBHBIX 3JIEMEHTOB OINpENENIeHUs, MPeJCTaBICHHs, MPOCKTUPOBAHUS U
MOJIEJTUPOBAHUS IPOTPAMMHBIX CHCTEM.

IIpakTnyeckas paboTa HampaBjieHa Ha O3HAKOMJIEHHE C OCHOBHBIMHM 3JIEMEHTAMHU
ONpezeNieHus, MPEACTAaBICHUS, MPOECKTUPOBAHUS U MOJEIMPOBAHUS IPOTPAMMHBIX CHUCTEM C
noMompio  s3pika UML, nojyyeHue HaBBIKOB 110 NPUMEHEHHUIO JAaHHBIX 3JEMEHTOB  JUIs
MOCTPOEHHUS 00BEKTHO-OpUEHTUPOBaHHBIX Mojienielt UC Ha ocHOBaHUM TpeOOBaHMIA.

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS TPAKTUYECKOI paboThI:

- MOJIENIb CUCTEMBI JI0JKHA COJIEPKaTh: AMarpaMMy BapHaHTOB UCIOJb30BaHUs; JUarpaMmbl
B3aMMOJCHCTBUS U1 KaXkIOTO BapuaHTAa HCIOJIb30BaHUS; JUarpaMMmy KJaccoB, I103BOJISIOLIAs
peanu3oBath Bech omucaHHbIM (yHkunoHan MC; oO0beqMHEHHYIO auarpaMMy KOMIIOHEHTOB H
pa3MelleHus;

- JUTsI KJIacCOB yKa3aTh CTEPEOTHUIIbI;

- B 3aBUCHUMOCTH OT BapuaHTa 3aJaHMsl JuMarpaMMma pa3MEIleHUs JOJDKHA I10Ka3bIBaTh
PacrnosoKeHue KOMIIOHEHTOB B paCHpPEIEIEHHOM NPUIIOKEHHUH.

OcHoBBI TECOPUH

OO0mme cBegeHHs 00 00bEKTHOM MO/IeTHPOBAHUM

Cyl1ecTByeT MHOKECTBO TEXHOJOTUN U MHCTPYMEHTAIBHBIX CPEJICTB, C OMOIIBI KOTOPBIX
MO>KHO PEaIn30BaTh B HEKOTOPOM CMBICIIE onTUMabHbIM TpoekT MC, HaunHas ¢ JTana aHanusa u
3aKaHYMBask CO3/JaHUEM IPOTPAMMHOIO KOJa CUCTeMbl. B OOJBIIMHCTBE ClyyaeB 3TH TEXHOJIOTHU
NPEIbABISIOT BECbMa KECTKHE TpeOOBaHUS K Mpolieccy pa3pabOTKH U UCHOIb3YEMBIM pecypcam, a
HOMBITKH TPaHC(HOPMHUPOBATH UX MOJ KOHKPETHBIE MPOEKThI OKAa3bIBAIOTCS O€3yCHEHIHBIMH. JTH
texHojoruu npeactasiensl CASE-cpencrtBamu BepxHero yposHs win CASE-cpeacTBamu mosHOTo
xu3HeHHoro nukia (upper CASE tools mmm full life-cycle CASE tools). OHu He mO3BOJISAIOT
ONTUMU3UPOBATH JIEATEIBHOCTh HAa YPOBHE OTHENbHBIX AJIEMEHTOB IPOEKTa, M, KaK CJIEICTBUE,
MHOTHE pa3paboTyukHu mepenuin Ha Tak HasbiBaemble CASE-cpenctBa HukHero yposHs (lower
CASE tools). Ognako OHM CTOJIKHYJIWUCh C HOBOM MpoOsieMOd — TpoOJIeMOil opraHU3aINu
B3aMMOJENCTBHS MEKIY PA3IMUHBIMU KOMaHaMH, PEATU3YIOIUMHU IIPOEKT.

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

YHUPHUUIUPOBAaHHBIN A3bIK 00bEKTHO-OpUEHTHpOBaHHOTO MoaenupoBanus Unified Modeling
Language (UML) sBuiics CpeacTBOM JOCTHIKEHHS KOMIIPOMHCCA MEXIYy OSTHMH ITOAXOaMH.
CymiecTByeT [OCTaTOYHOE KOJMYECTBO HMHCTPYMEHTAIbHBIX CPEACTB, IOJICPKUBAIOLIUX C



nomotsio UML sxn3HeHHBIH IMKIT WH(GOPMAIMOHHBIX CHCTEM, U, ogHoBpeMmeHHo, UML sBisercs
JIOCTaTOYHO TMOKUM JJIsi HACTPOMKHU U MOAJEPKKU CreHUuUKU ASSITEIbHOCTH Pa3IMYHBIX KOMaH]I
pa3pabOTUHKOB.

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

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

- BJISICTCS  SI3bIKOM BU3YaJIbHOT'O MOJICTUPOBAHMs, KOTOPBIM oOecreuuBaeT pa3paboTKy
penpe3eHTaTUBHBIX MOJENel JIsi OpraHu3aliy B3auMOJCHCTBHS 3aka3zunka U pazpadborunka UC,
pa3iauuHbIX rpynn pazpadorunkos UC;

- CO/IEP’KUT MEXaHU3MbI PACIIMPEHUS] U CTICIUANTNU3AINN 0a30BBIX KOHIICTIIIUN S3bIKA.

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

UML Bkit04aeT BHYTPEHHUI HAOOP CPEACTB MOJCIMPOBAHMS, KOTOPHIE Ceiuac MPUHSATHI BO
MHOTHX METOJaX M CPEICTBaX MOJEIMPOBAHUA. DTH KOHIENIUU HEOOXOAWMBI B OOJBIIMHCTBE
NPUKIAIHBIX 33Ja4, XOTS HE KaJas KOHLEMIUS HeoOXoauMma B KaXKIOW 4YacTH KaXJIOTo
npuioxenus. [1onp30BaTensM s3pIKa MPeI0CTaBICHBI BO3MOKHOCTH:

- CTPOUTH MOJICIIM Ha OCHOBE CPEACTB fAMpa, O€3 HCIOIb30BAHUS MEXAaHU3MOB PACIIMPEHUS
JUTSE OOJIBIITMHCTBA THUITOBBIX TIPUIIOKCHHI;,

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

Azpik UML

Auarpamma
EAPHIHTOR
MCNONB30BAHNA

[ | |

Auarpamma Auarpamma
KNACCOB COCTORHKI

Ouarpamma
NOCNEA0BATENL-
HOCTed

Wuterpuposannan
uOogenb CROMXHON
CHCTEMBI

Auarpasma
AEATENBHOCTH

Ouarpamma

Duarpamma Auarpamma
pazEePTEIBAHHA

Koonepauun KOMMNOHEHTOB

Pucynok 3.1 - IHTerprpoBaHHast MOJIEITh CIIOKHON CHCTEMBI B HOTAIUH si3bika UML

Crannaptr UML npeanaraer cienyrooummii Habop Auarpamm Ui MOJETUPOBAHUS:

1. nuarpaMMbl  BapuaHTOB HCHOJIb30BaHUA (use case diagrams) — JUIsl MOJEIHMPOBAHUS
OM3HEC-TIPOILIECCOB OpraHu3alMk M TpeOOBAaHUH K CO3/]aBaeMOM cucTeme);

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

3. quarpamMmel ioBeieHus cucteMsl (behavior diagrams):

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

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

IIOBCACHUSA 0OBEKTOB CHUCTEMBI Ipru MEPEXoa€ U3 OJHOI0 COCTOAHHNA B APYTOC;



3.3 nmarpaMMbl  AesTenbHOCTed (activity diagrams) — Ui MOAEIMPOBAHUS
NOBEJICHUS CUCTEMbl B paMKaxX pa3IMYHbIX BAapPHAHTOB MCIIOJIB30BAHMS, WM
MOJEIUPOBAHHUS IEATEIbHOCTEN;

4. nuarpammsl peanu3anuu (implementation diagrams):
4.1 nmmarpaMMbl  KOMIIOHEHTOB (component diagrams) — i MOJEIMPOBAHUS
UepapXul KOMIOHEHTOB (TIOICUCTEM) CUCTEMBI;
4.2 muarpamMmel  pa3BepThiBaHusl (deployment diagrams) — s MonenupoBaHUS
(bU3N4ECKOI apXUTEKTYPbI CUCTEMBI.

JAuarpaMMbl BApHAHTOB MCNIO0JIb30BAHUSA

[lonsTe BapmaHTa HCHONB30BaHUA (use case) BIepBble BBed MBap SIkoOcoH u mpuaan
€My TaKyl0 3HAYUMOCTb, YTO B HACTOAIICC BpPCMA BAPHUAHT HCIIOJB30BAHUA IIPCBPATUIICA B
OCHOBHOIl 3JI€MEHT pPa3pabOTKH U IUTAHUPOBAHUSI IPOEKTA.

Bapuant wucnonb3oBaHHS ~— TpENCTaBIsieT  co0OM  MOCIIEOBATENBHOCTh  JCHCTBHIA
(TpaH3aKiMii), BBIIOJHSAEMBIX CHUCTEMOW B OTBET Ha COOBITHE, WHUIUUPYEMOE HEKOTOPHIM
BHEIIHUM OOBEKTOM (JEHCTBYIOIIMM JHUIOM). BapuaHT HCHOJIb30BaHUS ONMCHIBAET TUIIMYHOE
B3aMMOJICICTBHE MEXIy TMOJb30BaTeieM M cucreMoil. B mpocteilmem ciayyae BapuaHT
HCTIOJIB30BaHUS OMpPEeIsieTcs B Ipolecce 00CYKIEHHsI ¢ TI0Ib30BaTeNeM TeX (YHKIHN, KOTOpPBIE
OH xoTen Obl peanu3oBarh. Ha s3pike UML BapuaHT MCHONIB30BaHUS M300pakaroT CIEAYIOUIIM

o0pazoM:

Pucynok 3.2 - BapuaHT ucnonab30BaHus

HeiicTBytomee nuio (actor) — 3T0 poJib, KOTOPYIO MOJB30BaTENlb UTPAET MO OTHOLUEHHUIO K
cucreme. JlelcTByrolMe JiMIla MPEACTaBIAIOT COOOH pOJM, a HE KOHKPETHBIX JIoAeH WM
HauMeHoBaHUsI paboT. HecMoTps Ha TO, YTO Ha JAMarpaMMax BapHaHTOB HCMOJIb30BAaHUS OHHU
n300pakaloTCsl B BMJE CTUIM30BAHHBIX YEIOBEYECKUX (PUIypOK, ACUCTBYIOLIEE JHUIO0 MOXKET
Takke ObITh BHEIIHEHW CHUCTEMOM, KOTOpPOW HeoO0XxoauMa HeKoTopas HHGOpMaIius 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 - [leiicTByro1ee Juiio (aKTep)

JlelicTByronye nauna JEaATcs Ha TPU OCHOBHBIX THIIA:

- TIOJIb30BATEIIH;

- CUCTEMEL;

- Ipyrue CUCTEMBI, B3aUMOJICHCTBYIOIINE C JaHHOM;

- BpeMsl.

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

CBsi3u Mexk1y BAPpHAHTAMH HCHOJb30BAHWS U JIeHCTBYIOIIUMHU JIUIAMHU

B sa3pike UML Ha auarpammax BapHaHTOB HCIIOJIb30BaHUS MOIIEPKUBAECTCS HECKOIBKO
TUTIOB CBSI3CH MEXAYy JJIEMEHTaMH JIUarpaMMbl. DTO CBS3M KOMMYHHUKAIMU (communication),
BrroueHus (include), pacimupenus (extend) u 0600meHus (generalization).



CBsi3b  KOMMYHUKALIMM — 3TO CBS3b MEXKIY BapUaHTOM HCIOJIb30BAHUA U JEHCTBYIOIIUM
munoM. Ha s3pike UML cBSi3M KOMMYHHKallMd TOKA3bIBAIOT C IMOMOIIBIO OJHOHAIPaBICHHOU
acconuanuu (CruIoNIHOM JTUHUN).

OdoprHTE KpeguT
ANA knvedTa DaHka

1 -
Knueut Ganka

Pucynok 3.4 - IIpumep cBsI3U KOMMYHUKAITIH

CBs3b BKJIIOYCHHS MPUMEHSETCI B TEX CHUTyalusiX, KOTJa HUMeEeTcs KaKoH-Tuoo
(GparMeHT MOBEJEHMUsI CHUCTEMbI, KOTOpbIM MOBTOpsieTca Oojiee 4YeM B OJHOM BapUaHTe
ucronb3oBaHus. C  TOMOMIBIO  TakMX  CBA3€M  OOBIYHO MOJCIUPYIOT  MHOTOKPATHO
UCMOJb3yeMYI0 (YHKIIMOHAIBHOCTb.

CBsi3p pacmIMpeHUs] NPUMEHSETCS INpPU ONHCAHUM WU3MEHEHHH B HOPMaJIbHOM IOBEIECHUU
cucteMbl. OHa NO3BOJISIET BApUAHTY UCIIOJIB30BAHUSA TOJNBKO IPU HEOOXOAMMOCTH HCIIOJIb30BaTh
(yHKIIMOHAJIbHbIE BO3MOKHOCTHU JPYroOro.

<<gxtend=>

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

<<include>>

BbINONHUTE
ycKopeHHoe
CHATHE OeHer

AyTeHTMHUMpPOBaTh
KNWeHTa

Pucynoxk 3.5 - [Ipumep cBs3H BKIIIOYSHHUS U PACIIUPEHUS

C mnomouipio cBA3M OOOOIIEHUS TOKA3bIBAIOT, YTO Yy HECKOJBKHUX JAEHCTBYIOLIMX JIUI
UMEIOTCS OOIIHNE YEPTHI.
Cnyxawmi %

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

Pucynok 3.6 - [Ipumep cBsi3u 00001IeHHS

JAuarpammbl B3aumojeiicTBus (interaction diagrams)

Juarpammbl  B3auMmojeiictBusi  (interaction  diagrams) — ONUCBHIBAIOT — MOBEACHUE
B3aWMO/JICHCTBYIOMINX TPy 00bekTOB. Kak mpaBmiio, nuarpaMMa B3aWMOJCHCTBHSI OXBATHIBACT
NOBEJIeHHEe OOBEKTOB B paMKax TOJBKO OJHOTO BapuaHTa HCHoib30BaHMs. Ha Takoi
ouarpaMMe OTOOpakaeTcsi psll OOBEKTOB W Te COOOMICHHS, KOTOPBIMH OHH OOMEHUBAIOTCS
MEXy COOOH.

Coobmenne (message) — 3TO CpPEINCTBO, C TIOMOIIBID KOTOPOTO OOBEKT-OTIPABUTEIH
3arpamuBaeT y 00beKTa MojyyaTessi BBITOJTHEHUE OJJHON U3 €ro Oleparyi.

Nudopmanmonnoe (informative) cooOmieHne — 3TO0 cooOieHne, cHadkaromee OOBeKT-
NOJIy4aTeslb HEKOTOpOoil nH(popMaIe A1 OOHOBJIEHUS €r0 COCTOSIHUS.



Coobmenne-3ampoc (interrogative) — 370 cooOIIeHNE, 3alpalIuBaiollee BbIady HEKOTOPOi
uHpopmaruu 06 0ObEKTe-TI0JIyqaTee.

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

CYH_IGCTByeT JABa BHJA JUarpaMm BSaI/IMOHGﬁCTBHH: AuarpaMMbl MOCJICAOBATCIbHOCTH
(sequence diagrams) u koomeparuBHbie 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 quarpaMMebl OCIIeI0BaTEILHOCTH

Bce peiictByromue sMma IoOKa3aHbl B BEpXHEM wacTM  auarpammbl.  CTpenku
COOTBETCTBYIOT COOOIIEHUSIM, IEpeaBaéMbiM MEX]Y ACUCTBYIOUIUM JHUIIOM U OOBEKTOM WIIU
MEXy 00BEKTaMU JIJIS1 BBIIOJTHEHUS TPeOYeMbIX (DYHKIIMHA.

Ha nmarpamme mnocnenoBaTenbHOCTH OOBEKT H300paXkaeTcsi B BUJE MPSMOYTOJIbHHKA,
OT KOTOpPOrO BHHU3 IIPOBEIEHA IYHKTUPHAs BEPTUKAJIbHAs JIMHHA. OJTa JIMHHUS Ha3blBacTC
muauert xu3Hu (lifeline) obwvexkra. Ona mpexacraBiasieT coO0M (QparMeHT MKU3HEHHOTO LHUKJIIA
00BEeKTa B TPOLIECCE B3aUMOICHCTBHUSL.

Kaxnoe cooOmieHne mnpeacTaBiseTcss B BHAE CTPEJIKU MEXIY JHUHUAMU KU3HH JABYX
00bekTOB. COOOIIeHNsI TOSBIISIOTCS B TOM TMOPSAJKE, KAaK OHM MOKa3aHbl Ha CTPAHMIIE CBEPXY
BHU3. Kaxngoe cooOuieHne mnomedaeTcss Kak MUHMMYM HMeHeM cooOmenus. [Ipu sxenanuu
MOXHO JI00aBUTHh TaKKe€ AapryMeHTbl W HEKOTOPYIO YHpaBistomyro HHpopMmaiuio. MoxHO



nokazatb camojeneruposanue (self-delegation) — cooOienne, K0TOpoe OOBEKT MOCHUTACT CAMOMY
ce0e, P ATOM CTPEJIKA COOOLICHHS YKa3bIBACT HA Ty )K€ CaMYIO JIMHUIO )KHU3HH.

Juarpamma koonepamuu (collaboration diagram)

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

Ha numarpamme koomepanuu IpeiCTaBiIeHa BCsA Ta WH(OpMalMs, KOTOpas €CTh M Ha
JrarpaMMe MocieI0BaTeIbHOCTH, HO KOOTIEpaTUBHAS TUarpaMMa IMo-JIpyroMy OIMHUCHIBAET TOTOK
coObiTuid. M3 Hee Jerde TMOHATh CBSI3M MEXAYy OOBEKTaMH, OJHAKO, TPYyJHEE YSICHUTH
MI0CJIeIOBATEIBHOCTD COOBITHH.

Ha koomneparuBHOW JauarpaMme Tak K€, KaK M Ha JUarpaMme IOCIIeJI0BaTEIIbHOCTH,
CTpENIKH O0003HAYalT COOOMICHHS, OOMEH KOTOPHIMH OCYIICCTBISIETCS B paMKaxX JIaHHOTO
BapUaHTa HMCHOJb30BaHMsA. VX BpeMeHHas MOCJIeNOBATEeIbHOCTh YKa3bIBACTCS MYTEM HyMepaluu
COOOILIEHUN.

2:CunTaT No KapTel
—>

1: MpunATE KapTy

5: Beoa RIN-xona (1234)

Pucynoxk 3.8 - [Ipumep nuarpaMmsel Koorepanuu

JAuarpammbl kjaaccoB. O0ume cBegeHust

Jlnarpamma KJ1accoB ONPEAENSeT THIIBI KJIACCOB CUCTEMBI U Pa3IMUYHOrO POjia CTaTHUECKUE
CBSI3U, KOTOpBIE CYIIECTBYIOT MEXIy HUMH. Ha nmarpammax KJIacCoB HW300paKalOTCs TaKxkKe
aTpuOyThl KJIACCOB, OIEPALMU KJIACCOB M OIpaHHYEHMs, KOTOpbIe HAKJIaJIbIBAlIOTCS Ha CBA3M
MEXy KJIacCaMH.

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

Ha nuarpamme kiaccoB U300paxaroTcs CIEAYIOIINE YIEMEHTHI:

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

- Knace (class) - onucanue o0Imux CBOMCTB IPYIBI CXOAHBIX OOBEKTOB;

- Uurepdeiic (interface) - aOGcTpakTHbIM Kiacc, 3aaalomuidi Habop omepanuii, KOTOpble
00BEKT NMPOU3BOJIBHOTO KJlacca, CBA3aHHOTO C JaHHBIM HMHTEpdeicoM, MpeaoCTaBIseT IPYrUM
00BeKTaM.

ITocTanoBKa 32124 K NPpaKTHYecKol padore 3

1. U3yunTs npeiaraeMplii TEOPETHUECKHUI MaTepHal.

2. IlocTpoiite auarpamMMy BapHaHTOB HCIIOJIb30BaHUS JJIsl BHIOpaHHONH MH(OPMAIMOHHOM
CUCTEMBI.

3. BeInmonHuTe peain3anuio BAPHAHTOB UCIOIb30BAaHUS B TEPMUHAX B3aHMMOICHCTBYIOLIHX
00BEKTOB M TPEACTABIAIONIYI0 CO00 HabOp muarpamm:

3.1 quarpaMm KJ1accoB, PEaNTM3YIOIIMX BapUaHT UCTIOIb30BAHUS;



3.2 nmuarpaMM B3aUMOJEHCTBHS (IMarpaMM IIOCJIEAOBAaTENbHOCTH M KOOIEPAaTUBHBIX
JqyarpaMMm), OTpaKaroLIMX B3auMoJieiicTBUe OOBEKTOB B IIpOLECCE pealu3alud BapuaHTa
UCIIOJIb30BaHUs.

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

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

6. [Toctpouts OTYET, BKIIOYAOIIUNA BCE TIOTYyYCHHBICE YPOBHU MOJCIH, OIMCAHUC
(GYHKLIMOHAJIBHBIX OJIOKOB, NMOTOKOB [aHHBIX, XPAaHWIHUIL M BHEHIHUX 0OBeKTOB. [IperncraButh
OTYET 110 IPAKTUUECKON paboTe 1Jisl 3aLUTHI.

BapuaHTbl HHAUBUAYAJIbHBIX 3aIaHUN

B cooTBeTcTBHM C yKa3aHHOW NpPEeIMETHOW OOJACTBI0O M KJIAccOM pa3pabaThIBaeMOTO
IIPOEKTa MOCTPOUTE JHUAarpaMMy BapHaHTOB HCIIOJb30BAHHUS, BBIMOJIHHUTE PEaTU3aI[dI0 BAPHAHTOB
WCIIOJIb30BaHUsI, IOCTPOUTE TUArPAMMY COCTOSIHHIA JIJTsl KOHKPETHBIX OOBEKTOB IMPOCKTA.

Tabnuna 3.2 — lnnuBuayanpHbIe 3aJaHUS

No ITpeameTHas o6iacTh Kimacc UC

1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHC ERP

3 ToproBoe npeanpusTe CRM

4 ToproBoe npeanpusiTue SCM

5 ToproBoe npeanpusitue B2C

6 ITopran B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBnenust
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmaparHas HHQPACTPYKTYpa NPEAIPUSITHSI DKcnepTHas cUcTeMa

Conep:xanue oT4yeTa

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

OTtdyer mo mpakTUYEeCKOW paboTe OJKEH COCTOSTh U3 CIEAYIOLUX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHasl 4acTh;

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

- 3aKJII04YEeHHE (BBIBOBI).

BBogHas yacTe oTueTa TOJIKHA BKIKOYATh TYHKTBI:

- yCIIOBUE 3aJ]auu;

- IOPSIIOK BBINIOJTHEHHUS.

- IpOrpaMMHO-aMNMapaTHbIe CPEJCTBA, UCIIOIb3yEMbIE IPU BHIMIOJTHEHUN PAOOTHI.

3ammra oT4era Mo MpakTHYECKOW paboTe 3aKIII0YaeTcss B MPEAbSIBICHUH MPENo1aBaTelto
MOJIyUYEHHBIX Pe3y/lbTaTOB B BUAE (paiiia U JEMOHCTpAIMH MOJYYEHHbBIX HAaBBIKOB IPU OTBETaX Ha
BOIIPOCHI ITPENOAaBaTelsl.

KoHTpoJibHBIE BONIPOCHI

1. JlaiiTe onpenenenue MOHATHIO «BApUAHT UCTIOIb30BAHUSY.

2. Kakue THITBI CBSI3M MOT'YT MPUCYTCTBOBATh HA AHarpaMMe BapHAHTOB UCIIOJIB30BAHMUS?
3. JlaiiTe onpezeneHne MOHATHIO «IEHCTBYIOLIEE JTUIIO».

4. Kakwuie TaIbl COOOIIEHUH MOTYT MPUCYTCTBOBATh HA IMarpaMmax B3auMOCHCTBUSA?

5. JlaiiTe onpeneneHne MOHATHIO KJlacc, 00BEKT Kiacca.

6. Kem u a5 yero Mo>keT ObITh UCIIOJIB30BaHA AUarpaMMa pa3MerieHus?



IIpakTuyeckasi padora 4. TexHOJOrUU MPOEKTHOr0 MEHEI)KMEHTA B PellIeHU !
HHKEHEPHBIX 32124

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

[Ipaktuueckass paboTa HampaBieHa Ha O3HAKOMJIEHHE C OCHOBHBIMH TOHSITHSMU
METO/IOJIOTUN YIIPABICHUS TPOCKTaMH, IOJYYCHUE HABBHIKOB 10 MPUMEHEHHIO JAHHBIX MOHSITHH
IpH MOCTPOCHHUH IUTAHA TPOEKTa, MOCTPOSHUs rpaduka padoT, pacrpeleCHHs] HCIIOJHUTEICH,
yIpaBJICHUS  PUCKAaMH, H3YYEHHE  METOJOB  YIPABICHUS ~ KA4YeCTBOM  MPOCKTHPOBAHUSI
WH(POPMAITMOHHBIX CUCTEM

TpeOoBaHust K pe3yJbTaTaM BBITOTHEHUS TPAKTUUECKON PabOTHI:

[TocTpouTh MOJIENB YIIPABIICHUS POSKTOM, BKITFOYAIOIIYIO:

- OTIpEe/ICTICHNE BCEX JTallOB IPOEKTA, 3aBHCHMBIX JTAllOB, OIpPEICICHUE ITUTEILHOCTH
JTAIloB,;

- 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 dTara (Hampumep,
OTIpPENICIICHUE TOJIb30BATEIbCKUX TPEOOBaHMM, MPOCKTHpOBaHHWE HHTep(elica); 3TanoB JJIOJDKHO
OBITH HE MEHEE 7, B IPOEKTE 3aJCHCTBOBAHO 3 YeJIOBeKa MepcoHaa (rpymmna pa3paboTYrKOB).

OcHoBBI TEOpUH

IInanupoBaHue nmpoexTa

VYnpaBieHne HporpaMMHBIM IPOEKTOM 3aBHCUT OT IPaBUIBHOTO IUIAHUPOBAaHUS pPadoOT,
HEOOXOIUMBIX JJIsl €ro BhINoIHeHUs. [1nan momoraeT MeHeKepy NpeABUIETh NPOOIEMbl, KOTOPBIE
MOTYT BO3HUKHYTh Ha Kakux-ia10o stanax co3fanus I10, u pazpaboraTh NpeBEHTHUBHBIE MEPHI AJIS
uX MpenynpexaeHus wiu peweHus. [lnan, pa3paOoTaHHBII Ha HayalbHOM JTale IMpPOEKTa,
paccMaTpUBAETCsl BCEMH €r0 YYaCTHHKAMM KaK PYKOBOZSILMN JOKYMEHT, BBIIIOJHEHHE KOTOPOTO
JIOJKHO TIPUBECTH K YCHEIIHOMY 3aBEpIICHHIO MPOEKTa. DTOT NEePBOHAYAJIBHBIN IJIaH JOJIKEH
MaKCHUMaJIbHO MOAPOOHO OMUCHIBATh BCE 3Talbl peaau3anuu npoekTta. Kpome pa3paboTku miaHa
IIPOEKTa, Ha MEHEeJKepa JIOXKUTCS OOA3aHHOCTh Pa3pabOTKM JPYrMX BUAOB IUIAHOB. DTHU BUIbBI
TUTAHOB KPaTKO onucaHbl B Tabmuie 3.1.

B nucrunre 1 mokaszan npouecc niuaHupoBanusi coznanus [10 B Buae ncesgokona. 31ech
CZEJIaH aKLEHT Ha TOM, YTO IUIaHUPOBaHUE — 3TO UTEPALMOHHBIN ITpouecc. [lockonbky B pouecce
BBIMIOJTHEHUSI TPOEKTa IOCTOSIHHO IOCTYyNaeT HoBasg HHGpopManus, IUIaH JODKEH PEryJIpHO
nepecMaTpuBarbcs. BakHbIMH (hakTOpamMH, KOTOpbIE MOJDKHBI YYHMTHIBAaTbCA IPU pa3pabOTKe
IUTaHa, SIBISIIOTCSL (PMHAHCOBBIE M JEJIOBBIE 00s3aTeNnbCcTBA opraHu3auuu. Eciv oHM M3MEHSI0TCH,
3THU U3MEHEHHMS TaKXKe JOJDKHBI HAMTH OTpaXkeHHe B IJ1aHe padorT.

Tab6muua 4.1 - Buas! mianos

[Tnan Onucanue

[Tnan kauecTBa OnuceiBaeT CTaHIAPTHI M MEPONPHSITHS MO TOMAJEPKKE KayecTBa
paspabateiBaemoro [10

[Tnan aTTecranuu OnuceiBaeT crocoObl, pecypchl U nepedeHb padboT, HEOOXOAUMBIX IS aT-

TECTAlUH TIPOTP aMMHOM CHUCTEMBEI

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

[Inan  compoBox- | [Ipennaraer miaan MeponpusTHiA, TpeOyromuxcs Uit conpoBoxaeHus 110
nenus [10 B IIPOLIECCE €r0 IKCIUTYaTalluH, a TAKXKE pacueT CTOUMOCTH COIIPOBOKIE-
HUSI 1 HEOOXOAUMBIE JJIsl 3TOTO PECYPCHI

[Inan mo ympasiue- | OnucbIBa€T MEpONpPUSITHSI, HANpaBICHHbIE HA MOBBIIICHHE KBaTu(UKa-




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

KoHTpoJIbHBbIE 0TMETKH 3TANOB PadoT

Menemxepy aist opranuzanuu npoiecca coznanus 11O u ynpasinenus uM HeoOXoaUMa HUH-
dopmanus. Ilockonabky camMo mHporpaMMHOE OOecreueHHE HeOocCsA3aeMo, 3Ta yIpaBleHYecKas
uH(pOpMaIs MOXKET OBITh IMOJIy4€HA TOJHKO B BHJIE JOKYMEHTOB, OTOOPaKAIOIINUX BBITOJHEHUE
OuepeHOro dTana pazpaboTKU MPOrpaMMHOrO Npoaykra. be3 3toit nundopmanuu Henb3st CyauTh 0
CTENEHU TOTOBHOCTH CO37JaBa€MOT0 IPOJIyKTa, HEBO3MOXHO OLIEHUTDH IIPOU3BEACHHBIE 3aTPAThl U
U3MEHUTH Tpaduk padoT.

[Ipu myiaHupOBaHUU NIPOLECCA ONIPENEISIFIOTCS KOHTPOJIBHBIE OTMETKH— BEXH, OTMEUAIOIIHE
OKOHYAHUE OIpeAeNeHHOro 3Tana pador. s KaKaoW KOHTPOJIbHOW OTMETKH CO3[AeTCsl OTYET,
KOTOPBI TPEOCTABISACTCSI PYKOBOJICTBY MPOEKTAa. DTH OTYETHl HE JOJKHBI OBITH OOJBIIUMU
00BEMHBIMU JOKYMEHTaMH; OHHU JIOJDKHBI TOJIBOAUTH KpPAaTKUE HUTOTM OKOHYAHUS OTAEIILHOTO
JIOTHYECKH 3aBEPIICHHOTO dTara MpoeKTa. JTalnoM He MOXKeT ObITh, Hampumep, "Hammcanue 80%
KOJla MporpaMm', MOCKOJbKY HEBO3MOXHO MPOBEPUTh 3aBEPIICHUE Takoro '"stama"; KpoMe TOro,
nogo0Hast uWHGOpMAIMs TMPaKTHYECKH Oecroie3Ha i YyIpaBleHHs, MOCKOIBKY 37eCh He
oToOpaxkaetcs CBsi3b ATOro "srana" ¢ Apyrumu 3tanamu co3zganus [10.

OObIYHO 1O 3aBEpIICHHMH OCHOBHBIX OOJBIIMX JTaloB, TaKHMX Kak pa3paboTka
cnenuduKalnuy, NPOEKTUpPOBaHWE W T.M., 3akazuuky I[IO mpegocTaBisioTCs pe3yabTaThl HX
BBITIOJIHEHHS, TaK Ha3bIBAEMbIC KOHTPOJBHBIE TMPOCKTHBIE JJIEMEHThl. IJTO MOXKET OBITh
JOKYMEHTAIusl, MPOTOTUIl MPOTPAMMHOIO MPOAYKTa, 3aKOHYeHHbIe moacuctembl 10 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 INPOEKTHBIE
pe3yNbTaThl, KOTOPHIE UCHOIB3YIOTCS Ui KOHTPOJISI 32 XOJIOM BBIMOJIHEHHS MPOEKTa, U OHH, Kak
IIPaBUJIO, HE IPEIOCTaBIAI0TCS 3aKazuuky [10.

Jl11a onpenenenus KOHTPOJIBHBIX OTMETOK Bech Mpotiecc co3nanus [10 gomken ObITh pa3out
Ha OT/EJbHBIE 3Tallbl C YKa3aHHBIM "BbIXOAOM" (pe3yabTaToM) Kakaoro srtama. Hampumep, Ha
pucynke 4.1 moka3aHbl dTambl pa3paboTKu crenuduKanuu TpeOoBaHUN B ciydae, KOrjaa Ui ee
MIPOBEPKU HCIOJIb3yeTCS MPOTOTUIl CHUCTEMBI, a TaKK€ MPEACTABJICHBI BBIXOJHBIE PE3YIbTaThl
(KOHTPONFHBIE OTMETKH) KaXJOro JTama. 37ech KOHTPOJIbHBIMU TMPOEKTHBIMU DJIEMEHTaAMU
SBJISIFOTCSL TPEOOBaHUS U crieluuKaIus TpeOOBaHUIA.
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Pucynok 4.1 - Dransl nporecca pa3paboTKu cieluPpUKaun

I'paduk pador

CocraBnenue rpaduka - OHa U3 CaMbIX OTBETCTBEHHBIX PAa0OT, BBITIOJIHIEMBIX MEHEKE-
pOM IpoekTa. 3Aech MEHEKEpP OLIEHMBAET JUIMTEIbHOCTh IPOEKTA, OMNPEIENAET PECypchl, He-
00XoAMMBIC IS peaTH3allid OTAEIBHBIX JTAloB padoT, W MPEACTABISIET UX (ITambl) B BUJAE 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 ATAlax HOBOI'O NPOEKTa MOTYT HCIIOJIB30BAaThCSl METOABI U
HOJXO0/1bl, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PAaHEE.

Ecmn MNPOCKT ABJIAACTCA HWHHOBAIIMOHHBIM, TICPBOHAYAJILHBIC OLICHKHU JIUTCIBHOCTH U
TpeOyeMBIX pPEeCcypcoB HaBepHsAKa OyayT CIMIIKOM ONTHUMUCTHYHBIMH, JaXe €CIM MEHEIXep



MOTIBITACTCSl MPEAYCMOTPETh BCE BO3MOXKHBIE HEOXUAAHHOCTH. C 3TOW TOUYKM 3pEHUS HMPOCKTHI
co3nanus [0 He oTimM4aroTcs OT OONBIIMX WHHOBAIIMOHHBIX TEXHUYECKHX MpPOeKTOB. HoBbIe
a’pOIIOPTHI, MOCTHI U Ja’K€ HOBBIE aBTOMOOWIIM, KaK MPABUIIO, MOSIBIISIOTCS MO3KE IMEPBOHAYATHHO
OOBSIBJICHHBIX CPOKOB HX CJaud WM MOCTYIUICHHS Ha PBIHOK, Y€MYy IPHYUHOU SBIISIOTCS
HEOKUJAHHO BO3HHKIIIKE NIPOOJIEMBbI U TPyAHOCTH. IMEHHO 1O3TOMY Tpaduku paboT HEOOXOAUMO
MIOCTOSTHHO OOHOBIISATH 110 MEPE MOCTYILICHHsI HOBOM HH(OPMAIUK O X0JI€ BHITIOJTHECHUS IIPOCKTA.

B mpouecce cocraBnenus rpaduka (pucyHok 4.2) Becb MacCHUB padOT, HEOOXOAUMBIX ISt
peanu3alyy MpoeKTa, pa3OuBacTCs Ha OTIEIBHBIC 3TAllbl U OIICHUBACTCS BpeMsi, TpeOyromieecs s
BBITOJIHEHUS Ka10T0 dTarna. OOBIYHO MHOTHE 3Talbl BBIIOIHIIOTCS MapauienabHo. ['paduk padort
JIOJDKEH TIPEyCMaTpUBaTh 3TO M PACHPENENATh IMPOU3BOACTBEHHBIE PECYpChl MEXKAY HHMHU
HanOosiee onTUMalIbHBIM OOpa3oM. HexBaTka pecypcoB UIsl BBINOJIHEHHUS KaKOTO-THOO KpPUTH-
YEeCKOr'0 3Tara - 4acTasi IPHYrHA 3aJICPIKKU BBITOTHEHUS BCETO MPOCKTA.

JUTUTETbHOCTh 3TANlOB OOBIYHO JTOJDKHA OBITH HE MeHbIIe Hepenu. Eciu ona Oyaer MeHb1Ie,
TO OKXKETCS HIKE TOYHOCTH BPEMEHHBIX OIIGHOK ATAllOB, YTO MOXET IPUBECTH K YacTOMY
nepecMoTpy Tpaduka pabor. Takxke 1emnecooOpasHo (B aclekTe YIPaBICHUS IPOSKTOM)
YCTaHOBHUTh MAaKCHMAaJbHYIO JUTUTEIBHOCTh JTAlloOB, HE NpeBbimaromyo 8 win 10 Hexens. Ecin
€CTh JTallbl, UMEIOIUe OOJIBIIYIO JUTMTEIBHOCTh, UX CIEAYET pa3OWUTh HA ATaIllbl MEHBINEH JUIH-
TEJILHOCTH.

[Tpu pacyere ATUTETHHOCTH TAIIOB MEHEDKEP OJDKEH YUUTHIBATD, YTO BBITIOJIHEHHUE JTF000-
ro 3rana He o0oineTcst 6e3 OONBIIMX MM MAJICHBKUX MPOOJIeM U 3ajepxek. Pa3paboTyrku MOTyT
JIOITyCKaTh OIIMOKM WM 3a/epKUBATh CBOIO paboTy, TEXHHMKA MOXET BBIUTH M3 CTPOs JIMOO
anrmapaTHble WM MPOTPaMMHBIC CPEIICTBA TOUICPXKKH Tpoliecca pa3paboTKH MOTYT HMOCTYIUTh C
orno3fanueM. Eciu MpoeKT MHHOBAIMOHHBIA M TEXHUYECKH CIIOKHBIA, 3TO CTAHOBUTCS OIIOJI-
HUTEIBHBIM (DAKTOPOM TIOSBJICHUS HENPEIBUACHHBIX IPOOJIEM W YBEIWYCHUS [UIMTEIbHOCTH
peanu3anuy MpoeKTa 1Mo CPABHEHUIO C MEPBOHAYATBHBIMH OIICHKAMHU.

Kpome BpeMeHHBIX 3aTpatr, MEHeJKep JOJKEH PacCuuTaTh APYrHe pecypchbl, HEOOXOIUMbIe
JUISL YCTICIITHOTO BBITIOJHEHUS KaXXoro sTana. OcoObli BUA PECYpCOB — 3TO KOMaHa pa3padboT-
YHUKOB, NMPUBJIEYEHHAs] K BBIOJHEHHUIO MpoeKkTa. [[pyrumMu BUJAMHM PECypCOB MOTYT OBbITh HEOO-
XOJMMOe CBOOOJIHOE JMCKOBOE MPOCTPAHCTBO HA CEpBEpEe, BPEMs MCIOIB30BAHUS KaKOTO-THOO
CHelHanbHOro 00OPYAOBaHUS U OI0JKETHBIE CPEJCTBA HA KOMaHIMPOBOYHBIE PACXObI IIEpCOHANa,
paboTaroniero HaJi IpOeKTOM.

JlnarpaMMbl poLeccoB U BpeMeHHbIe THATPAMMBbI

Y ]

Pacnpenenene Cozaarnue
NeneoHaNg rpadranoa
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Pucynok 4.2 - TIponiecc cocraBnenus rpadpuka padbot

CymiecTByeT xopoliee 3MIHMPUYECKOe MPaBUIIO: OLIEHWBATh BPEMEHHBIE 3aTpaThl TakK, Kak
OyATO HUYEro HEeNMpeABUICHHOTO U "MJI0X0ro" He MOXKET CIIYUYUThCS, 3aT€M YBEJIMUUTh 3TH OLEHKU
JUIsL ydyeTa BO3MOXHBIX MpobiemM. Bo3MoxkHBIE, HO TPyIHO MPOTHO3HpPYEMbIE MPOOIEMbI
CYIIECTBEHHO 3aBUCAT OT THUIIA U TTApaMETPOB MPOEKTA, a TAKKE OT KBATH(PHUKAIIMU U OIBITA YICHOB
KOMaH/bl pa3paboTunkoB. K MCXOAHBIM pacyeTHBIM OLIEHKaM pekoMeHayercs no0aBisaTh 30% Ha
BO3MOXHBbIE TpoOieMbl u 3areM eme 20%, 4ToObl OBITH T'OTOBBIM K TOMY, YTO HEBO3MOXKHO
MPEBUIETD.

I'padux paboT 1Mo MpoeKTy oOBIYHO MPEACTABISAETCS B BUAE HaOOpa IuarpaMM U rpaukos,
IIOKa3bIBAIOUINX Pa30MeHHE MPOEKTHBIX Pa0OT Ha ATallbl, 3aBUCUMOCTH MEXIY dTallaMd U pac-
npezeneHne pa3paboTUNKOB 110 STANaM.



BpeMeHHbIe U ceTeBbIe JUATPAMMBI

BpemMennbie U ceTeBbIe UarpaMMbl TIOJIC3HBI JJI TIpeacTaBieHus 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 aBTOMATHMUYECKH C IOMOIIBIO MPOTPAMMHBIX CPEACTB MOMAJIEPKKU
yIpaBJICHUS HA OCHOBE MH(OPMAIINH, 3AJI0KEHHON B 0a3¢ TaHHBIX MPOCKTA.

PaccMoTpuM 3Tansl HEKOETO MPOEKTA, MPEICTaBICHHbBIE B Ta0d. 4.2, U3 KOTOPOU, B 4aCTHO-
CTH, BUJIHO, 4TO 3Tan T3 3aBucut ot 3tana T1. D10 3HauuT, yTo 3Tanm T1 MOMKEeH 3aBepIIUTHCS
npexzae, yeM HauyHercs 3tan T3. Hanpumep, Ha 3tane T1 nmpoBoauTCs KOMIIOHEHTHBIM aHaIU3
C03/1aBa€MOI0 MPOrpaMMHOTr0 MIPOAYKTa, a Ha 3Tane T3 — NpoeKTUPOBAHUE CUCTEMBI.

Tabnuma 4.2 - Drarnsl mpoeKTa

Ortan JlnutenbHOCTD (AHM) 3aBUCUMOCTD
T1 8

T2 15

T3 15 T1 (M1)

T4 10

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

T8 25 T4 (M5)

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

Ha ocHoBe npuBeIEeHHBIX 3HAYEHUM JIMTEIBHOCTU ATAallOB U 3aBHCHUMOCTH MEXIY HUMU
CTPOUTCS CeTeBOM rpaduk mocienoBaTeabHOCTH 3TanoB (pucyHok 4.3). Ha stoM rpaduke BuaHO,
Kakue paboTbl MOTYT BBIIOJHATBCA MapajyIeNIbHO, a Kakue JOJDKHBI  BBIIOJHATHCS
MOCJIEI0BATENbHO JIPYT 3a JApYyroM. Otambl 0003HaueHbl MNPAMOYrojbHUKaMH. KOHTpoJbHbBIE
OTMETKH U KOHTPOJIbHBIE MTPOEKTHBIE 3JIEMEHTHI MOKAa3aHbl B BUJE OBAJIOB U 0003HAueHHI (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.

1477799 15 pHedt

T3

20 pned

25/7/99

18/7/99

19/9/99 T

Pucynox 4.3 - CereBas quarpaMmma 3TanoB



Ecoim pans co3gaHust cereBOM JMarpaMMbl - MCHOJIB3YIOTCSL MPOTPAMMHBIE  CPEICTBa
MOJEPKKU YIPABICHUS IPOEKTOM, KaXKIbIi STal JA0JKEH 3aKaHUYMBATHCS KOHTPOJIbHON OTMETKOM.
OdepeaHON dTam MOXKET HA4YaThCS TOJBKO TOT/AA, KOT/a OYJEeT MOTy4eHa KOHTPOJIbHAs OTMETKA
(koTOpass MOXET 3aBHUCETh OT HECKOJBKHX IMpeNUIecTBYIOMUX 3TanoB). [losTomy B TpeThem
cTonbue Tabn. 4.2 mpuBEIEHBI KOHTPOJBHBIE OTMETKH; OHHU OYIyT JOCTUTHYTHI TOJBKO TOT/A,
Korna OyJeT 3aBeplleH 3Tal, B CTPOKE KOTOPOro MOMEIEHa COOTBETCTBYIOIIAs KOHTPOJbHAS
OTMETKA.

JIroOoi Tanm HEe MOXKET HayaThCsl, TIOKa HE BBIMOJIHEHBI BCE 3TAIbl HA BCEX MYTAX, BEAYIIHX
OT Haydaja mpoeKkTa K JaHHoMy dTamy. Hampumep, stan T9 He MokeT HauaThCs, TTOKa HE OyIyT 3a-
BepieHbl tanbl T3 u T6. OTMeTHM, YTO B JAHHOM CJIy4ae JOCTUKEHHE KOHTPOJIbHON OTMETKH M4
TOBOPHUT O TOM, YTO 3TH ATAIbl 3aBEPIICHBI.

MuHuManbHOe BpeMsl BBIIIOJHEHHS BCEro MPOEKTa MOXKHO paccuuTaTh, IPOCYMMHPOBAB B
CEeTEeBOM JMarpaMme JJIUTEIbHOCTH JTAaloOB HAa CaMOM [UIMHHOM MyTH (JJIMHA IYyTH 3/€Ch
U3MEpsSeTCS HE KOJMYECTBOM JTAallOB HAa MYyTH, a CYMMapHOW [UIMTENbHOCTHIO ITHX STAaIloB) OT
HayaJia MpOeKTa JI0 €ro OKOHYaHUs (3TO TaK Ha3bIBa€MbIN KpUTUUYECKHM TyTh). B Hamem cimydae
MPOJOHKUTENFHOCTh TMpoekTa cocTaBigeT 11 Hemens wium 55 paboumx naueid. 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
KpuTHdeckoM myTd. Jlrobas 3amepkka B 3aBEpIICHUH JIFOOOTO dTama HAa KPUTUYECKOM ITyTH
MPUBENET K 3aJIEP’KKE 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 3aJiep’KEeK) Ha KaKOM-HHOyIb ITyTH HE MPEBBICHT IPOJIOJDKUTEIBHOCTH pPadOT 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 MOKa3aHbl BO3MOKHBIE 33JIEPKKU Ha KAXKJIOM JTale.
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Pucynok 4.4 - BpemenHas quarpamma JUIMTETbHOCTH TAarloB

CereBas AuarpaMma IO3BOJIACT YBUACTb B 3aBUCHUMOCTHU 3TAllOB 3HAYMMOCTH TOI'0 WA
HHOI'0 JTamna ajid pealnu3allhii BCCro IPOCKTA. Baumanmne k 3Tanam KPUTHYCCKOI'O IIYTH 4YacCTO



MO3BOJIIET HAUTH CIIOCOOBI MX U3MEHEHUS C T€M, YTOOBI COKPATUTH JITUTEIILHOCTh BCETO MPOEKTA.
MeHeKephl UCIOIB3YIOT CETEBYIO AHarpaMMy JUIsS pacipeaeicHus pador.

Ha puc. 4.5 nmokazano apyroe npejacrapieHue rpaduka padbor. ITo BpeMeHHas JuarpaMmma
(vHOTIa Ha3bIBaeMas [0 MMEHHW ee m3o0peraress auarpamMmoi ['aHTa) MOXeT OBITh IOCTPOCHA
MPOrPaMMHBIMH CPEJCTBAMH TMOAJEPKKH Tporiecca ynpanieHus. OHa MOKa3bIBaeT JIUTEIBHOCTh
BBITIOJTHCHHUST KaXJOr0 dSTalma W BO3MOXKHBIC WX 3aJepKKH  (ITOKa3aHbl 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 3TAIOB MPUBEIET K YBEIMYCHHUIO UTUTEILHOCTH BCETO MPOSKTA.

Tabnuma 4.3 - PactipeesieHre UCTIOTHUTENEH 110 ATanam

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

[TomoOHO pacmpeesieHHI0 BPEMEHH BBIMIOJHEHHS ATAllOB, MEHEIDKEp JOJDKEH PacCUMTATh
pacnpenesieHle pecypcoB Mo dTanaM, B YaCTHOCTH HA3HAYWUTh UCHOJHUTENEH Ha KaxIblil dTan. B
Tabn. 4.3 nmpuBeACHO pacmpezeeHne pa3pabOTUMKOB HA KaXKIIbI 3Tall, MpelCcTaBICHHBIA Ha PUC.
4.5.

[IpuBenenHas Tabnuma MOXeT OBITh HCIONB30BaHA MPOTPAMMHBIMH  CPEICTBAMHU
MOJJICP)KKH  TIpOIlecca YIpaBICHUS IS TIOCTPOSHUS BPEMEHHOH JHAarpaMMbl  3aHSITOCTH
COTPYIHUKOB Ha OMpeeNeHHBIX »Tamax pador (puc. 4.5). Ilepconan He 3aHAT B paboTe Hax
MIPOEKTOM BCE BpPEMsI €T0 peayin3anuu. B TeueHue mepuo/ia He3aHATOCTH COTPYIHUKH MOTYT OBITh B
OTIIyCKe, paboTaTh HaJ APYTMMH MIPOEKTAMHU, TPOXOJUTH OOyUEHHE U T.1I.

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

Pucynox 4.5 - BpemenHas quarpamMmma pacrpezesieHus: paOOTHHUKOB I10 dTaram



B Oompmmx opraHuzanmusx oObIMHO paboTaeT MHOTO  CIIEHUAIUCTOB, KOTOPHIE
3aJICHCTBYIOTCS B MPOCKTE MO Mepe HeoOxoaumocTH. KOHEYHO, Takoi MOAXO0J MOXKET CO3/1aTh
oTIpesieieHHbIe TPOOJIEMBI Il MEHEDKEpPOB IMpoeKkToB. Hampumep, eciu cHenuanucT 3aHsAT B
MIPOCKTE, KOTOPBIN 3aJep)KUBACTCS, 3TO MOXKET CO3/IaTh MPSMBIC CJIOXKHOCTH YIS IPYTUX TPOCKTOB,
IJIe OH TaK)Ke JOJDKEH Yy4acTBOBATh.

[TepBoHavyasibHBIN rpaduk pabOT HEM30EIKHO CONEPIKUT KaKHUEe-HUOYIh OIIMOKW WU HEI0-
pabotku. [lo Mepe peanu3amuu MPOEKTa PACCUYUTAHHBIC OIEHKHU JUIUTEILHOCTH BBITOTHEHHUS
9TanoB pabOT IOJHKHBI CPAaBHUBATHCS C PEANbHBIMU CPOKaMHU BBINOJIHEHUS ITHUX JTaroB. Pe-
3yJIbTaThl CPaBHEHHs JIOJDKHBI MCIIONB30BaThCsS B KAayeCTBE OCHOBBI I NEpecMOTpa rpaduka
paboT eme He pealr30BaHHBIX ATANOB MPOEKTa, B YACTHOCTH Ui TOTO, YTOOBI IOMBITATHCS
YMEHBIIUTH JIUTEIBHOCTD 3TAlOB KPUTUYECKOTO MTYTH.

IlocTaHoBKa 3a1a4M K NPAKTH4YeCKOii padoTe 4

1. U3yunTs npearaeMplii TEOPETUUECKUIM MaTepual.

2. ITocTpouTh BpEMEHHYIO U CETEBYIO JUArpaMMbl JUis BBIOPAHHOTO MIPOEKTA.

3. IlocTpouTh AuarpamMmy pacupeeseHusI y9aCTHHUKOB TPYIIIBI IO TaraM.

4. ITocTpoUTh CIUCOK BO3MOXHBIX PHUCKOB C YKa3aHUEM Ha3BaHUS U OMMCAHUS PUCKA.

5. [IpoBecTu aHanu3 pucKoB.

6. Onucath cTpaTeruio MIaHUPOBAHUS PUCKOB.

7. Iloctpouth OTYET, BKIKOYAIOIINN BCE MOJYUYEHHBIE JAMAarpaMMbl U ONMCAHHME CTpaTeruu
IUTaHUPOBaHMsI pUCKOB. [IpeacTaBUTh OTUET 110 1aOOpaTOPHOM paboTe Ui 3aIUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B coorBercTBUM ¢ yKa3aHHOM NpeaMeTHOM oO0NacThl0 M KIAaccoM pa3padaTbIiBacMoil
MH(OPMALIMOHHOM CHUCTEMBI IOCTPOUTH BPEMEHHYIO M CETEBYI0 JUarpamMmbl; IOCTPOUTH
JuarpaMMy paclpelneleHUs YYaCTHUKOB TPYIIbl II0 JTanaM; IIOCTPOUTH CIHCOK BO3MOXKHBIX
PHCKOB C yKa3aHUEM Ha3BaHUsS U ONMCAHMS PHUCKA; IPOBECTH aHAIU3 PUCKOB; OMMCATh CTPATETUIO
[IJIAHUPOBAHUS PUCKOB.

Tabnuma 4.4 — lnnuBuayanpHbIe 3aJaHUS

Ne | [IpenmerHas o0nacthb Knacc VIC

1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEAIPHUITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CrpountenbHoe NpeaupusITHE NC yuera

8 Briciiee yueOHOe 3aBe/ieHIe NC ympaBneHwust
9 WHdpacTpyKTypa IpeanpusiTHs CIIIP

10 | AnmaparHas HHQPaACTPYKTypa MPEATPHUSITHS DKCIepTHasi CUCTEMA

Conep:xanue oTyeTa

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

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

OTtduer MmO mpakTUYECKOW paboTe [OJKEH COCTOSTh U3 CIEAYIOIIUX CTPYKTYpPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJHAsA YaCTh: KpPATKOC OIMMCAHUC eiae IIPOCKTA. BBogHas 4yacTth oTdeTa JOJKHA
BKJIIOYAaTh IMYHKTHI: YCJIOBHEC 3ada4M; IIOPAAOK BBIIIOJIHCHUA; IPOrpaMMHO-aIIIapaTHbIC CPCACTBA,

HCIOJIb3YCMBIC ITPU BBIITOJIHCHHUN pa6OTI>I.




- OCHOBHasl 4acThb (omnucaHue paboThl).: onrcaHue MHGOPMAITMOHHON CUCTEMBI; BpEMEHHAs U
ceTeBas JuarpamMMbl yhpaBieHus IpoekroM paszpaborku MC; nmarpamma pacnpeneneHus
YYaCTHHUKOB TIPYHIIBI I10 3TamnamMm, CIIMCOK PUCKOB, aHaliu3 PHCKOB;, CTPATCTUA IIJIAHUPOBAHUS
PHCKOB.

- 3aKJII0UYEHUE (BBIBO/IbI);

- CIIMCOK MCIIOJIb30BAHHON 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. YmpaBneHue Ka4eCTBOM MPOrPaMMHOIO TPOIYKTA.

2. IIpornecc mirannpoBanus coznanus [10.

3. KoHTpoTbHBIE OTMETKH 3TANOB PadoT.

4. JIlnarpamMMbI IPOIIECCOB M BPEMEHHBIC THArPAMMBI.

5. Bpemennsie u ceTeBbie AHArpaMMBI.

6. Pacnipenenenue ucnogHUTENEH 1O dTAram

7. Turibl pUCKOB, KOTOPBIE MOT'YT OKa3aTh BIUSHHUE HA JJAHHBIN IPOEKT
8. Cxema mporiecca yrnpaBieHUs] pUCKaMU

9. Pe3ynpTaThl aHAIN3a PUCKOB

IpakTuyeckas padora 5. MeTo10J10rusI NPOEKTHOI0 MEHEIKMEHTA MHIKEHEPHbBIX
3amayq

Heab padorbl: M3yueHue crpareruu ynpaBieHUS PHUCKaMHU IIPU YIPABICHHU IPOSKTAMH.
Ilonmy4eHue HaABBIKOB 10 IPUMEHEHHUIO JAHHBIX METONOJIOTHMH [UI IUIAHUPOBAHUS IIPOEKTA.
N3yuenne MeToi0B ynpaBieHHUs Ka4eCTBOM ITPOEKTHUPOBAHUS HH(OOPMAIIMOHHBIX CUCTEM.

[IpakTuyeckas paboTa HampaBjieHa Ha O3HAKOMJICHME C OCHOBHBIMH IOHSTHUSMHU
METO/IOJIOTUH YIIPABJICHUS NMPOEKTAMHM, IOJYyYEHHUE HABBIKOB 10 NPUMEHEHHMIO JAHHBIX MOHATHN
IOpU TOCTPOCHUU IJIaHAa MPOEKTa, MOCTPOEHUs rpaduka paboT, pacrpeesieHUs] WCHOIHUTENEH,
YIOpaBICHUs  PUCKAMH, HM3YYEHHE  METOAOB  YIPABJICHUS  KAa4eCTBOM  NPOECKTHUPOBAHUS
MH(QOPMAILIMOHHBIX CUCTEM, U3YUEHHUSI METPUK KauecTBa MPOTPAMMHOIO 00ECTIEYEeHHU .

TpeboBaHust K pe3ysbTaTaM BBINOJIHEHUS IPAKTUYECKONW paboThl:

ITocTpouTs MOAENb YIIPaBICHUS IPOEKTOM, BKIIOYAIOIIYIO:

- OIIPEJIEIICHUE BCEX DTAlOB IIPOEKTA, 3aBUCHUMBIX JTAIlOB, ONPEACICHUE IIUTEIBHOCTU
JTaIlOB;

- IIOCTPOCHHE HA OCHOBE IOJIYYECHHBIX JAHHBIX CETEBOM M BPEMEHHOW Harpamm;

- IOCTPOEHME AUarpaMMBbl pacrpeieleHus paOOTHUKOB I10 TaraM;

- pa3paboTKy MoKa3areyiell KadyecTBa BBIIIOJHEHUS MPOEKTA I10 ATaram;

- pa3paboTKy cTpaTeruy ynpapieHHs PUCKaMH IO HTaraMm.

[Ipu onpenenenuu 3Tana yka3pIBa€TCs €ro Ha3BaHUE.

OcHoBBI TCOPUH

Crtpareruu ynpapjeHHsl PHCKAMH NIPH YIPABJIEHUN MPOEKTAMHI

BaxHoit yacTpro paboTHl MEHEKEPa IPOCSKTA SBISIETCS OIIEHKA PHCKOB, KOTOPHIE MOTYT TI0-
BJIMATH Ha Tpaduk paboT MM HA KAYeCTBO CO3aBa€MOro MPOTrpaMMHOTO MPOAYKTa, H pa3paboTka
MEPOTIPUATHIA TI0 TPEAOTBPALICHUIO PUCKOB. Pe3ynbTaTel aHATN3a PUCKOB JOJDKHBI OBITH OTpaxe-
Hbl B IulaHe mpoekTa. OmpeneneHne pUCKOB M pa3paboTka MEpONPHUATHHA MO YMEHBUICHHIO HX
BJIMSTHUSL Ha XOJ BHITIOJTHEHUS TIPOCKTA HA3bIBACTCS YIIPABICHUEM PUCKAMH.

KoHKkpeTHbIe TUITBI PUCKOB, KOTOPhIE MOTYT OKa3aTh BIMSHHE HA JAHHBIM MPOEKT, 3aBUCST
OT BHJA CO3/aBaeMOr0 IPOTPAMMHOIO MPOJAYKTa W OT OPTaHU3AIMOHHOTO OKPYKEHHUs, TIIe
peanu3yercsi MporpaMMHBIN MPOEKT. BMecTe ¢ TeM MHOTHE THIBI PUCKOB CIIOCOOHBI MOBJIUATH Ha
TM00bIE MPOrPaMMHBIC TTPOCKTHI, 3TH PUCKHU MIPUBEJCHBI B Ta0. 5.1.

Tabnuua 5.1 - Bo3aMoxHBIE PUCKH TPOTPAMMHBIX IIPOEKTOB



Puck Tunsl pucka OnucaHue pucka

TekyuecTb Puck s npoekra OrnbITHBIE Pa3padOTUMKHU MOKUAAIOT TPOEKT J10
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

anmapaTHbIX CPEICTB

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

N3menenue Puck ans mpoekra u | [losBneHue 601bIIOTO KOJINYECTBA
TpeGoBaHUI JUISL HeNpeIBUICHHBIX U3MEHEHUH B TPeOOBaHUSAX,
pa3pabarbiBaeMOToO | MPEIbsBIAEMBIX K pazpabarsiBaemomy [10
IIPOJYKTa
3azepiKKa B Puck ans npoekra n | Crienugukanyy OCHOBHBIX HHTEp(eiicoB
pa3pabotke JUIS IIOJICUCTEM HE MOCTYIIIN K pa3paboTynuKaMm B
crienupuKaum pa3pabaTbIBa€MOTro | COOTBETCTBUU C rpaukoM padoT
MIPOJTYKTa

Henoomenka pazmepa

Puck nns IIPOCKTa U

PaSMep CUCTCMBbI 3HAYUTCIIbHO IIPCBBICHII

pa3pabarsiBacMO JUISt NIEPBOHAYAILHYIO OIEHKY
CHCTEMBI pa3pabaTbIBacMOI0o

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

VYHOpolmeHHO pUCK MOXHO TIOHUMaTh Kak BEpOSATHOCTb MPOSBICHHUS KAaKUX-JIHOO
HEeOJaroNpUsITHBIX 00CTOSATENBCTB, HErATUBHO BIMSIOUIMX HA peaju3aluio mpoekTa. Pucku moryr
yrpoxaTrb IIPOEKTY B LEJIOM, CO3JaBa€MOMY IPOIPaMMHOMY IIPOAYKTY WJIM OpraHU3aluu-
pa3paboTuuKy. MOXHO BBIAETUTH TPU THIA PUCKOB.

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

2. Pucku nns pa3pabareiBaeéMoro MpoJyKTa, BIUSIONIME Ha KaYeCTBO WIJIM MPOU3BOJAUTEIIb-
HOCTb pa3padaTbIBAEMOI0 MPOrPaAMMHOTO IPOAYKTA.

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

KoHeuHo, 3TH TUIIBI pUCKOB MOTYT Iepecekarbes. Harmpumep, eciii OnbITHBIN TPOrpaMMHUCT
MOKHJIAeT MPOEKT, 3TO OyIeT PHUCKOM JJs TMpOeKTa (IMOCKOJBbKY 3aJepKMBAETCS CPOK CHAYU
rOTOBOTO TMPOAYKTa), PUCKOM i MpOJyKTa (TaKk Kak HOBBIM NpOrpaMMHCT, 3aMEHMBIIUN
YIIEALIET0, MOXKET OKa3aThCsl HE CIMILIKOM OIBITHBIM M C/IENaTh OMIMOKU B IporpaMMme) U Ou3Hec-
pUCKOM (TIOCKOJIBKY 3aJep>KKa JaHHOTO IPOEKTa MOXKET HEraTMBHO MOBIMATH 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
pa3pabaTbIBa€MOro MPOJAYKTa U OM3HEC-PUCKH.
2. Ananmu3  puckoB. OLEHUBAaeTCS BEPOATHOCTb M IOCJIENIOBATEIbHOCTh  MOSBIICHUS

PUCKOBBIX CUTYaLlUM.



3. IlnanupoBanue puckoB. [ImaHUpyIOTCS MEPONPUATHS MO MPEAOTBPAIICHUIO PHCKOB MU
MUHUMU3ALUU UX BO3JCHCTBUS HA IIPOEKT.

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

MOHUTOPKHS
pHCKOS

Onpepenexie
OHCKOB

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

Pucynok 5.1 - [Ipouecc ynpaBieHus: puckamu

HpOHGCC YIIpaBJICHUA pUCKaMU, KaK WU APYTUC€ MPOUECCHI INNIAaHUPOBAHUA, SABIACTCA HUTC-
palkuOHHBIM, BBIIIOJHACMBIM B TCUYCHHUEC BCCIO CpOKa pcCaliv3alld IIPOCKTA. CHauana pa3pa6a-
ThIBAIOTCS IUIAHBI YHIPABJICHUA PUCKAMHU, 3aTEM IIOCTOSAHHO OTCICKHUBACTCA CUTyallusds BOKPYT
peaiu3anuu IIPOCKTaA. HpI/I MOCTYIUICHUHA HOBOU PIH(bOpMaI_[I/II/I O BO3MOJXHBIX PHCKax 3aHOBO
IMPOBOAUTCA aHalIu3 PUCKOB U IMEPBOCTCIICHHOC BHHUMAHHUE YACIACTCA HOBBLIM PHCKaM. Ilo MCpC
MOCTYIIJICHU HOBOM HH(bOpMaI_IPII/I TaxKoKC U3MCHAIOTCA IIJIaHBI MepOHpI/IHTI/Iﬁ IO IMPCAOTBPALLICHHUIO
N CMATYCHHIO PHUCKOB.

PeSYJ'IBTaTbI nponecca ynpaBJICHUS PUCKAMH JOKYMEHTHUPYRKOTCA B BUAC IJIAHOB YIIPABJICHUA
PUCKAMH. Onu AOJDKHBI BKJIKOYATh OIMMMCAHMUC BO3MOKHBIX MPOCKTHBIX PUCKOB, UX aHAJIMU3 U IIC-
pCUYCHb MepOHpHHTI/Iﬁ, HeO6XOI[I/IMBIX AJI1 YIIPpAaBJICHUA pUCKaMH.

Onpenesienne pucKoB

OmnpeneneHue puckoB — MepBas CTaaus Mpolecca yrnpasieHus puckamu. Ha sToit cranuun
OTIHCBIBAIOTCSl PHCKH, KOTOPBIE MOTYT MIPOSIBUTHCS TPHU peaTH3alny MpoeKkTa. B mpuHIune Ha sTon
CTaJuM HE [JOJDKHA OLEHUBATbCA BEPOATHOCTh M 3HAYMMOCTb PHUCKOB, HO Ha IPAKTUKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIbHBIMU MOCIIEICTBUSAMU OOBIYHO OTOPACKIBAIOTCS CPa3y.

OmnpeneneHne pUCKOB MOXET BBIMOIHATHCS B PEXUME KOMaHIHOW paboThl ¢ UCIOIb30BAHU -
eM mojaxoja "Mo3roBoi mTypM' OO OCHOBBIBAThCSA Ha ONbITEe MeHekepa. Ilpu onpenenenuu
PHCKOB MOYKET TOMOYb NPUBEACHHBIN HI)KE CIIMCOK BO3MOXKHBIX KaTETOPHUIl PHCKOB.

1. Texnonornvyeckne pucku. [IporcTekaroT W3 MPOrpaMMHBIX W aIllapaTHBIX TEXHOJIOTHH,
Ha OCHOBE KOTOPBIX pa3paldaThIBaeTcs CUCTEMA.

2. Puckwu, cBsi3aHHBIE C IepcoHanoM. CBs3aHbI ¢ YICHAMH KOMaH/Ibl pa3pabOTUYMKOB.

3. Opranuzanuonsele pucku. [IporcTrekaroT U3 OpraHU3alMOHHOTO OKPY>KEHHsI, B KOTOPOM
BBITOJIHSETCS TPOEKT.

4. NuctpymenTanbHble pucku. CBs3anbl ¢ ucnonb3yembiMu CASE-cpenctBamMu u 1pyrumu
CpeACTBaMU MOAAEPKKH nponecca cozaanus [10.

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

6. Pucku onennBanusi. CBsi3aHbl C OIICHUBAHUEM XapAaKTEPUCTHK MPOTPaMMHON CHCTEMBI U
peCcypcoB, HEOOXOUMBIX JIJISl pean3alu MPOeKTa.

B 1abn. 5.2 npexacraBieHbl HEKOTOPBIE MPUMEPHI, OTHOCAIINECS K KaKJIOW M3 OMHCAHHBIX
KaTeropuil puckoB. Pe3ynbraTom 3Tamna onpeneaeHus: puckoB OyAeT AJTMHHBIA CIHCOK BO3MOKHBIX
PHCKOB, KOTOpBIE MOTYT TOBJHATH Ha pa3pabaThiBaeMblii MPOrPAaMMHBIN MPOAYKT, MPOEKT WU
OpraHHu3aIo-pa3padoTYHKa.

Tabmuma 5.2 - Kareropun puckos
| Kareropus puckos | [Tpumeps! prckoB




TexHonornyeckue pucku ba3za maHHBIX, KOTOpasi UCHOJB3YETCS B MPOrPAaMMHOM CUCTEME,
He obecrieunBaeT 00paboTKy 0KUIaeMOro 00beMa TPaH3aKIUH.

[IporpaMMHbIe KOMIIOHEHTBI, KOTOPbIE UCIOJIB3YIOTCS OBTOPHO,
UMEIOT Je(eKThl, OTPaHUYMBAIOIINE HUX (PYHKIMOHAIbHBIE BO3-

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

Benymmii pa3paboTunk 3a00j1en B caMoe KPUTHUYECKOE BpeMsl.
HeBo3MoxHO oprann3oBath He00X0uMO€e 00yUYeHHE NTepcoHaIa
Opranu3alioOHHbIE PUCKHU B opranuzanuu, BeimmomnHstomen pazpadborky 10, npousomnia pe-
OpraHusalys, B pe3yJbTaTeé 4ero HU3MEHWINCh NPUOPUTETHI B
YIIPaBJICHUH ITPOEKTOM.

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

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

CASE-cpenctBa HEBO3MOXKHO HMHTETPUPOBATh C  JIPYTHMMH
CpeACTBaMU MOJICPIKKU MPOEKTA

Pucku, CBSA3aHHBIC c | I3meHeHus TpeOOBaHUI NPUBOJAT K 3HAUUTEIBbHBIM ITOBTOPHBIM
CUCTEMHBIMU TPEOOBAHUSMU | TEMHBIMU TpPeOOBaHUSIMU paboTamM MO HPOEKTUPOBAHUIO
CUCTEMBI.

[lepBoHauanbHast HeueTKass (HOPMYIHPOBKA IIOITH30BATEIBCKUX
TpeOOBaHUIl MpHBENa K 3HAUYUTEIbHBIM M3MEHEHUSIM CHUCTEMHBIX
TpeOOBaHUIl, MPOSBUBIIMXCS Ha MO3JAHUX CTaAMSIX pa3pabOTKu

MIPOEKTA
Pucku onienuBanus HenooueHnkn BpeMeHU BBIMOTHEHUS TPOEKTA.
CkopocTh BbISIBICHHS [e()EKTOB B CHUCTEME HHXKE paHee
3aIJIaHUPOBAHHOM.
Pazmep cuCTEMBI 3HAYUTEIBHO MPEBBIIIAECT IIEPBOHAYAIBHO
pacCUYUTAHHBIN

AHaJIN3 PUCKOB

[Ipu ananu3ze i KaKJO0T0 ONPEIEICHHOIO PUCKA MOACUYUTHIBAETCS BEPOSITHOCTh €ro Mpo-
SBIIEHUS U ylIepO, KOTOPBIA OH MOXET HaHecTU. He cyriecTByeT mpOCThIX METOJOB BBHIOJIHEHHUS
aHaJn3a PUCKOB — B 3HAUUTEILHONW Mepe OH OCHOBAaH Ha MHEHHH W ONBITE MEHemKepa. MOkKHO
MIPUBECTHU CIEAYIOLIYIO IIKAy BEPOATHOCTEN PUCKOB U UX MOCIEACTBUM.

BeposiTHOCTh puCcKa cuMTaeTCsl OUeHb HU3KOH, €Clii OHa uMeeT 3HadeHue MeHee 10%; Hu3-
KoM, ecnu ee 3HaueHue ot 10 mo 25 %; cpenneit npu 3HayeHus X oT 25 1o 50%; BBICOKOM, eciiu
3HaueHue kosednercs ot 50 10 75%; o4eHb BBICOKOMU MpH 3HaYeHUsAX 6omee 75%.

Bo3moxHBIH yIIep0 OT PUCKOBBIX CUTYallUid MOKHO MOAPA3/IEIUTh Ha KaTaCTPOPUIECKUH,
CEPBE3HBIN, TEPIIMMBIA U HE3HAYUTEIIbHBIN.

Pe3ynbTarhl aHamm3a puCKOB JOJKHBI ObITh MPEACTABIEHBI B BHJIE TAOIUIBI PUCKOB, YIIOPS-
JOYCHHBIX TI0 CTETEHH BO3MOXKHOTO yiep6a. B Tabnm. 5.3 mpuBeneH ymopsaoYeHHBIH 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, TexHojoruu cosfpanus [1O, komanae paspa-
OOTYMKOB M O CAaMOM OpraHU3alHH.

Tabmmna 5.3 - Circok pruCcKOB MMOCIIe MPOBECHAS UX aHAITN3a

Puck Bepositnocts | CTenens ymepba

@DuHAaHCOBBIC 3aTPyJHEHMs B OpraHu3anuu npusenu K | Huskas Karactpoduueckas
YMEHBUICHUIO OFO/IKETa IPOEKTA




HeBo3moxxHO m0m00paTh pabOTHUKOB ¢ TpeOyrommumcs | Beicokas Karactpoduueckas
npodeCCHOHATILHBIM YPOBHEM

Benymmuii paspaborunk 3abonen B camoe kputuueckoe | Cpennss Cepbesnas
BpeMsi

[IporpaMMHbIe KOMITOHEHTBI, HCIIOJIb3yeMble MOBTOPHO, | Cpemusis CepnesHas
UMEIOT J1e(heKThI, OTPAHMYUBAIONTUE WX (DYHKIIMOHATILHBIC

BO3MOXKHOCTH

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

B opranumsamum, BemosHsmomiedn paspaborky 110, | Beicokas CepbesHas

nmpousoniia pcopranmu3anusi, B pPE3YyIbTATC qero
N3MCHUJIMCH IPUOPUTETHI B YIIPABJIICHUHU ITPOCKTOM

baza maHHBIX, KOTOpas HUCHONB3yeTCcsl B TporpammHoi | CpenHss CepnesHas
cucteme, He oOecneunBaeT OOpPabOTKY OXKUIAEMOTO
00beMa TpaH3aKIun

HenooneHku BpeMeHU BBIIOJIHEHHS] IPOEKTA Bricokas Cepbe3Has
CASE-cpencTBa HEBO3MOXKHO MHTETPUPOBATH C ApyruMu | Beicokas Tepnumas
CpeICcTBaMU NOJJIEPKKU ITPOEKTa

[lepBoHavasibHast HEYeTKas ¢dbopmynupoBka | Cpeansist Tepnumas

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

HeBo3MoxkHO opranuzoBath HeoOxoaumoe obOydenue | Cpensis Tepnumas
IIEpCOHAJIA

CkopocTtb BbIsiBIEHUS AePeKTOB B cucreme Huke panee | Cpemusis Tepnumas
CIJIAHUPOBAHHOMN

Pa3mep cucteMbl 3HAUMTENBLHO NPEBBINIAECT MEpPBOHA- | Bricokas Tepnumas
YaJIbHO PACCYMTAHHBIN

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

KoHeuHo, Kak BEpOSTHOCTb PUCKOB, TaK MU BO3MOXKHBIN yIIepO OT HUX JOJKHBI IIepecMar-
pUBaThCS NPU MOCTYIUIEHWU JOIOJIHUTENbHON HMH(pOpMAIMU 00 3TUX pUCKaX MU MO MEpe peaiu-
3allMd MEpPONPUATHHA MO ynpaBieHHo UMHU. [lo3ToMy momoOHbIE TaOIUIBI PUCKOB JIOJKHBI IIe-
peaenbIBaThCs Ha KaXA0W UTEpALlUU MTPOLIECCa YIIPABICHUS PUCKAMH.

ITocne mpoBeneHMs aHaIM3a PUCKOB OMpEAEIAIOTCS Hanbosee 3HaYUMble PUCKH, KOTOPbIE
3aTeM OTCIIEKUBAIOTCS Ha IMPOTSKEHUU BCEro CpoKa BBIMOIHEHUs NpoekTa. OnpeneneHue 3THX
3HaYMMBbIX PUCKOB 3aBHCUT OT UX BEPOSTHOCTEH M BO3MOXKHOTO yiiepba. B obmiem ciydae Bcerga
OTCIIC)KMBAIOTCSI PUCKU C KaTacTpO(PUUECKUMHU IOCIEICTBUSAMHU, a TAKKE€ PUCKU C CEPbE3HBIM
yiepOooM, 3HaueHHE BEPOSITHOCTH KOTOPBIX BBIIIE CPEIHETO.

B HEKOTOpBIX CTaThsIX PEKOMEHIYETCS ONpPENenuTh U oTciexuBath "10 BepxHUX" pUCKOB,
HO 3TO HEe Bcerjga oO0OCHOBaHHAs pekoMeHpanus. KoiaumuecTBO pHCKOB, KOTOpbIE HEOOXOIUMO
OTCJIC)KUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. JTO MOXKET OBbITh MATh PUCKOB, & MOXKET —
naTHaaAuarte. Ho, KOHEYHO, KOJIMYECTBO PUCKOB, 110 KOTOPBIM MPOBOAUTCS MOHUTOPHHT, JTOJIKHO
ObITh 0003pUMBIM. bousbllIOE KONMMYECTBO OTCJIEKHUBAEMBIX PHUCKOB MOTPEOYyeT OTrPOMHOIO
KosimyecTBa cobupaemoil mH(popmaruu. M3 crnucka pHCKOB, MpencTaBIeHHbIX B Tabn. 3.6, s
MOHMTOPHMHTA CJEAYyeT OTOOpaTh T€ PUCKU, KOTOPbIE MOTYT NPHUBECTH K KaTacTpopUUecKUM u
CEpbE3HBIM MOCIEACTBHSIM JUIS BAILIErO ITPOEKTA.

Ili1annpoBaHue PUCKOB

[InanupoBaHue 3aKIIOYAETCS B ONPEACICHUU CTPATErMH YNPaBICHMS KaKIbIM 3HAYMMBIM
PHCKOM, OTOOpaHHBIM JAJs1 MOHHUTOPHMHIA IOCJIE aHajau3a PUCKOB. 3/1€Ch TaKXKe HE CYIIECTBYET
OOMICTTPUHATHIX MOIXO0A0B Ui pa3pabOTKU TaKUX CTPATETHl — MHOTO€ OCHOBBIBaeTCsS Ha "dyThe"



U ONBbITe MEHemkKepa mpoekra. B Tabm. 5.4 moka3aHbl BO3MOXHBIC CTpPATeTUH YIPABICHHS
OCHOBHBIMH PHUCKaMH, IPUBEACHHBIMH B Ta0J. 5.3.

Tabnuma 5.4 - CtpaTeruu yrnpaBiaeHUs PUCKAMH

HEKBAIU(DUITUPOBAHHOTO
nepcoHasa

Puck Crparerus

®unancoBble TTPoOeMbl | [IoArOTOBUTh KpaTKUK JOKYMEHT JJisi PYKOBOACTBA OPTaHU3AIIHH,

OpraHu3auu MOKAa3bIBAIOIIUI BaXHOCTh JAHHOTO TPOEKTa Ui JOCTHKEHUS
(hMHAHCOBBIX IIEJTICH OpraHu3aluu

[TpoGnembl [Ipenynpenuts 3aka3unka O MOTEHIHUAIbHBIX TPYAHOCTSIX U

BO3MOJYKHOM 3aJepKKe IPOEKTa, PACCMOTPETh BOMPOC O IOKYIIKE
KOMITOHEHTOB CHCTEMBI

boiniesnn nepconana

PeopranuzoBarb paboTy KOMaHABI pa3pabOTUYMKOB TaKUM 00pas3oM,
9T00BI 0053aHHOCTH M paboTa WIEHOB KOMAHIBI MEPEKPBIBAIN JAPYT
Jpyra, BCIEACTBHE 3TOr0 pa3paboT4MKH OyAyT 3HaTh W MOHUMATb
3a7a4M, BBIIOJHSAEMBIC PYTHMHU COTPYAHUKAMH

JedexTHpie CHUCTEMHBIC
KOMITOHEHTBHI

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

W3menenus TpeboBaHUi

[lombiTaTtecst  ompenenuth  TpeOOBaHUWs, Hauboliee  BEPOSTHO
MOJIBEP)KCHHBIC U3MEHEHHSIM; B CTPYKTYPE CUCTEMbI HE 0TOOpaKaTh
JETATLHYIO HHPOPMAIIIIO

Peopranuzanus [ToAroTOBUTH KpaTKUi JOKYMEHT /I PYKOBOJCTBA KOMIIAHHH,
KOMITaHUU- MOKa3bIBAIOIINA BAKHOCTh JIAHHOTO TMPOEKTa IS JIOCTHIKCHHSI
pa3paboTunka (MHAHCOBBIX IIEJICH KOMITAHUN

Henocratounas PaccMoTpeTh BO3MOKHOCTD MOKYITKU 00JIee IPOU3BOIUTEIHLHON 0a3bl
MPOU3BOUTEIILHOCTD TAHHBIX

0a3bl JTaHHBIX

Henoonenkn  Bpemenu | PaccMoTpeTs BOMpOC 0O TMOKYNKE CHUCTEMHBIX KOMIIOHEHTOB,
BBITIOJTHEHHSI POEKTa HCCIIEeIOBATh BO3MOYHOCTh UCIIOJIb30BaHUS reHeparopa

IIPOrpaMMHOT0 Ko0J1a

Cy1iecTByeT Tpu KaTETOPUM CTPATETHI YIIPABIECHUS PUCKAMH.

1. Crpareruu mnpenotrBpanieHuss puckoB. COTJIACHO ATUM CTpaTEeTHUsiM CJIEAYyeT MPOBOJIUTH
MEPOIPUATHSI, CHHKAIOLIUE BEPOSATHOCTHb IIPOSBICHUS PUCKOB. [IpumMepoM MOXKET CIyKUTh
CTpaTerusi HCKIIFOUEHUS TTOTCHIIUAIBHO JIe(PEKTHRIX KOMITOHEHTOB, OIMMCAaHHas B TabJ. 5.43

2. MuHUMU3aIMOHHBIE cTpaTeruu. HampasiieHsl Ha yMeHbIIEHHE BO3MOXHOIO yiiepOda oT
puckoB. [IpumepoMm CIy>KUT cTpaTerusi yMeHbLIEHHs yiepOa OT OO0JIe3HH YJIEHOB KOMAaHJIbI
pa3paboTyrkoB (cM. Tabi. 5.4).

3. IlmanupoBanue "aBapuitHbIX" cuTyaruii. COrJlacHO ATHM CTPATETHUsM HEOOXOIUMO UMETh
IUTaH MEPOIPUATUM, KOTOPBIE CIENYET BBIIOJIHUTH B Cllydae IpOSIBICHUS PUCKOBOM cuTyauuu. B
Tabis. 5.4 310 cTparerusi MOBeACHUsS MPU BOZHUKHOBEHHWU (PUHAHCOBBIX MPOOJEM Yy OpraHU3alluu-
pa3paboTuuKa.

MOHUTOPHHI PHCKOB

MOHMTOPUHI PUCKOB 3aKJIIOYAacTCd B DPETYISIPHOM IIEpPECUYETE BEPOATHOCTEM PHUCKOB MU
ymep0a, KOTOPbIi OHM MOTYT HaHECTH. [[J1s1 7TOro He0OX0AUMO TTOCTOSTHHO OTCJICKUBATH (DaKTOPHI,
KOTOpbIE BIHSIOT HA BEPOSTHOCTh PUCKOB M BO3MOXHBIN yiiep0. DTu (akTOpsl 3aBUCAT OT THUIIOB
pucka. B Tabn. 5.5 npuBenensl npu3Haku, KOTOPbIE TOMOTAIOT OMPEIEIUTh TUIl PUCKA.

Tabnuua 5.5 - [Ipu3Haku puckoB

Tun pucka [Ipu3Haku

TexHomornueckue 3a7epKKH B TOCTaBKE OOOPYJOBAaHUS WM HPOTPAMMHBIX CPEICTB

PHUCKHU noaJepKkH mporecca cozpanus 10, MHOro4nciacHHbIE JOKYMEHTH-
POBaHHBIE TEXHOJIOTMYECKHE TPOOIEMBI

Pucku, cBs3aHHble ¢ | Hu3koe MopanbHOE COCTOSHHME NEPCOHANA, HATSAHYTHIE OTHOLUICHHS




HEPCOHAIOM MEX]Jy WIEHaMH KOMaHJbl pa3pab0TUMKOB, HU3KOE KaYECTBO BBINOJI-
HEHHOI paboThI

OpraHu3anvoHHbIE PasroBopbl cpeau mnepcoHana O MAacCMBHOCTH M HEIOCTaTOYHOM

PHCKH KOMIIETEHTHOCTH BBICIIIETO PYKOBOJICTBA OPTaHU3aLuU

HNHcTpyMeHTanbHbIE Hexenanue pa3pabOTUMKOB MCIIOJIB30BaTh IPOrPaMMHBIE CpEICTBA

pHUCKHU NOJICPKKH, HeopoOputenbHble 0T3b1BbI 0 CASE-cpencTBax, 3ampocsl
Ha 0oJiee MOIIIHbIE HHCTPYMEHTAJIbHbIE CPEJICTBA

Pucku, cBs3anHbie ¢ | HeoOXoauMOCTh TmepecMOTpa MHOTHX CHCTEMHBIX TpeOOBaHUM,

CHUCTEMHBIMHU HEI0BOJILCTBO 3akazuuka [10

TpeOOBaHUSIMU

Pucku ouenuBanus W3menenus rpaduka paboT, MHOMOYHMCIEHHbBIE OTUETHl O HApYIIEHUU
rpaduka padbot

MOHUTOPUHT PUCKOB JOJDKEH OBITh HENPEPHIBHBIM MPOLIECCOM, OTCIICKHUBAIOIIUM X0 BbI-
IIOJIHEHHUST MEPOIPUATUN I10 YIPABICHUIO PUCKAaMH, IIPU 3TOM KaKJIbIi OCHOBHOW PHUCK JIOJIKEH

paccMaTpUBaThCS OTIEIBHO.
IocTanoBKa 3a1a4H K NPAKTHYECKOii padoTe 5

1. 3yuuTs npeaiaraeMplii TCOPETUUECKHUI MaTepuar.

2. ITocTpouTh BpeMEHHYIO U CETEBYIO TUArpaMMBbI Il BEIOPAHHOTO MPOEKTA.

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

4. IlocTpouTh CIIHCOK BO3MOKHBIX PUCKOB C YKAa3aHUEM Ha3BaHUS U ONMCAHUS PHUCKA.

5. [IpoBecTu aHanu3 puCKOB.

6. Onmcath CTpaTeruio MIaHUPOBAHUS PUCKOB.

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

BapuanThl HHAUBUAYAIBHBIX 3aJaHUM

B coorBercTBUM € yKa3aHHOW mpeaMeTHOW o0JacTbio M KJaccoM pa3padaTbiBaeMoid

UHPOPMALIMOHHOM CHCTEMBI MOCTPOUTh BPEMEHHYI0 U CETEBYIO JHarpaMMBbI;

MMOCTPOUTH

AuarpamMmy pacrupeaciICHusa YYaCTHUKOB TPYIINIbI IO 3TanaM; IOCTPOHUTH CIHMCOK BO3MOXKHBIX
PUCKOB C YKAa3aHUEM HA3BaAHHUA U OMMMUCAHHUA PUCKA, IMIPOBECTU aHAJIU3 PUCKOB; OIIUCATb CTPATCTHUIO

IJIAaHUPOBAHUA PHUCKOB.

Tabmuua 5.6 — UnauBuyanbpHbIe 3a1aHAS

No [TpenmeTHas o6nacthb Kmacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusiTre SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrpountenbHOe NpeapUsITHE NC yuera

8 Bricuiee yueGHOe 3aBejieHUE NC ynpasnenus
9 Wndpactpykrypa npeanpuarus CIIIP

10 | AnnaparHas UHPPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

ITo BbIMONHEHHOW paboTe cocTaBisieTcs oTyeT. OTUET BBINOJHIETCS B DJIEKTPOHHOM BHJIE.
[To BBIMOIHEHHOMY OTYETY MPOBOAUTCS 3alUTa MPKTUYECKON pabOTHI.
OTuer mO mpakTHYecKOoW padoTe MODKEH COCTOATh W3 CIEAYIOIIUX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;



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

- OCHOBHas 4acTh (ONMCcaHue pabOThI): ONMUCAaHUEe HHPOPMAIIMOHHOW CHCTEMbI; BpEMEHHAs 1
ceTeBas JUarpaMMbl yIOpaBleHUs MpoekToM paspabotrkun WC; nuarpamma pacrnpenesieHus
YYaCTHUKOB TPYIIBI IO 3TamaM; CIHCOK PHUCKOB; aHAIM3 PHUCKOB; CTPATErdsl IUTAHUPOBAHHS
PHUCKOB.

- 3aKJII0YCHHE (BBIBOJIBI);

- CIIMCOK MCII0JIb30BAaHHOU JINTEPATYpHI.

3amuTa OT4YeTa MO MPAKTHYECKOH padoTe 3aKIoYacTcs B NPEIbSABICHHH IPEIOIaBaTeIIIO
MOJTYYEHHBIX PE3YyJIbTaTOB B BUJC (paiiyia M JEMOHCTPAIMH MMOJYICHHBIX HABBIKOB IMPU OTBETaX Ha
BOIPOCHI ITPEIoaBaTelIs.

KOHTpOJIbHLIe BOIIPOCHI

1. VmpasieHue pruckamMu IpH IPOSKTUPOBAHUK MTPOrPAMMHOIO MIPOIYKTA.
2. Ilpouecc ynpaBieHHs PUCKAMHU.

3. KoHTposnbHbIE OTMETKH 3TaoB pador.

4. JlnarpaMmBbl POIIECCOB U BPEMEHHbBIE THArPaMMBbI.

5. BpeMeHHBIE U CETEBBIE TUArpaMMBI.

6. Pactipenienienne UCIIOMTHUTENEH 1O dTarmam

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

8. Cxema mporiecca ynpaBJieHUs] pUCKaMU

9. Pe3ynbTaThl aHANIN3a PUCKOB

IpakTuyeckas padora 6. MeToabl ynpaB/ieHHsi KA4eCTBOM HHKEHEPHOTO NMPOEKTAa

Heanb paborbl: M3yyeHue cTpaTeruul yrnpaBiIEHHs Kaue€CTBOM IPH YIPAaBJIECHUH IMPOCKTaMH.
Ilony4eHue HaABBIKOB 10 IMPUMEHEHUIO JAHHBIX METONOJIOTMH JUIsl IUIAHUPOBAHUS IIPOEKTA.
N3yuenne MeToi0B ynpaBiaeHHUs Ka4eCTBOM IIPOSKTHUPOBAHNS HH()OPMAIIMOHHBIX CUCTEM.

[IpakTuyeckas paboTa HampaBjieHa Ha O3HAKOMJICHME C OCHOBHBIMH IOHSTHUSMHU
METOJOJIOTUH YIIPABJIEHUS MPOEKTAMHM, IOJYyYEHHE HABBIKOB 10 NPUMEHEHHUIO JAHHBIX MOHATHN
IOpU TOCTPOCHUU IJIaHAa MPOEKTa, MOCTPOEHUs rpaduka paboT, pacrpeesieHUs] UCHOTHUTENEH,
YIOpaBICHUs  PUCKAMH, HM3YyYEHHE  METOAOB  YIPABICHUS  KAa4eCTBOM  NPOCKTHUPOBAHUS
MH(QOPMAIIMOHHBIX CUCTEM, U3YUEHHUSI METPUK KauecTBa MPOTPAMMHOI0 00ECTIEYEeHH .

TpeboBaHust K pe3ysbTaTaM BBINOJIHEHUS PAKTUYECKONW paboThl:

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

ITocTanoBKa 32124 K NPpaKTHYecKol padore 6

1. U3yunTs npearaeMplii TEOPETHUECKHUI MaTepHal.

2. Pa3zpaboTaTh METOJOJIOTHEIO YIIPABIEHUS Kaue€CTBOM IPOEKTA.

3. Pa3zpaboTaTh aqropuTMBI ONpeesieHIsI KauecTBa MPOSKTa

4. Onucath METPUKHU KauecTBa MPOEKTa

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

BapuaHThl HHAUBUAYAJIBHBIX 3alaHUM
B coorBercTBUM C yKa3aHHOW mpeaMeTHOW o0JacTbio M KiaccoM pa3padbaTbiBaeMoi

CHUCTCMBI pa3pa60TaTL MCTPUKHU OLICHKU Ka4YCCTBA MMPOCKTA.

Tabnuia 6.6 — HnuBuayanpHbIC 3aJaHUS

No [TpenmeTHas o6nacth Kmacec UC

Ckitan MRP

2 IIpou3BOACTBEHHOE IPEANIPUSATHE ERP




3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprooe 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 BBIMIOJIHEHHO# paboTe cocraBiseTcss oT4eT. OTYET BBIMOJHSACTCSA B JICKTPOHHOM BHJIE.
[To BBITIOIHEHHOMY OTYETY IPOBOJAUTCS 3aIUTa MPAKTUYECKON paOOTHI.

OTyer MO MPaKTHYECKOW paboTe JOJDKEH COCTOSTh W3  CICAYIONUX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

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

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

- 3aKJII0YCHHE (BBIBOJIBI);

- CITUCOK UCTIOJB30BAaHHOM JTUTEPATYPHI.

3amura oT4eTa MO MPAKTHYECKON paboTe 3aKII0YAeTCs B MPEABSIBICHUH IMPEIOAaBaTEIIO
MOJTYYEHHBIX Pe3y/IbTaTOB B BUC (Daiiyia U JEMOHCTPAIMH MOJIYYCHHBIX HAaBBIKOB IPH OTBETaX Ha
BOMPOCHI MIperogaBaTels.

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

Heanb padoThl: V3yueHne COBpeMEHHBIX TEXHOJIOTUN MEHEKMEHTA HHKEHEPHBIX 3a/1ad.

IIpakTyeckas paboTa HampaBiieHa Ha O3HAKOMJICHHE C COBPEMEHHBIMHM TEXHOJIOTHUSIMHU
MEHEI)KMEHTa WHXEHEPHBIX 3a7ay, MOJy4eHHE HaBBIKOB IO NMPUMEHEHUIO JAaHHBIX MOHATUH NpU
IOCTPOCHUM IUIaHA TMPOEKTa, IMOCTPOEHUs Tpaduka paboT, pachpeaeneHuss HCIOoIHUTeNeH,
yIOpaBiICHUS  pPUCKaMHM, HM3y4YE€HHE  METONOB  YNPABICHUS  KAueCTBOM  MNPOCKTUPOBAHUS
MH()OPMALIMOHHBIX CHCTEM, H3y4SHHUS] METPHK KauecTBa MPOTPAMMHOTO 00ECIICUSHHSI.

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS TPAKTUYECKON paboThI:

[Toctpouth MoOAENnbs yNpaBi€HHs] MPOEKTOM, BKIIOYAIOUIYIO OMNpPEJIEICHHE TEXHOIOTHH
MEHEPKMEHTAa MHKEHEPHBIX 3a/1a4

IlocTaHoBKa 3a71a4M K NPAKTHYECKOii padoTe /

1. 3yuuTh npejiaraeMblii TEOPETUUECKUN MaTepual.

2. OnmcaTh CTpAaTEruio NCIOIh30BAHUS TEXHOJIOTHI MEHEDKMEHTA WHKCHEPHBIX 3a71a4.

7. IlocTpouTth OTYET, BKIIOYAIOLIMH MOJTyYeHHbIE JaHHbIE U ONHCAHHE CTPATETHUH MPOEKTA.
[IpencTaBuTh OTYET MO MPAKTUYECKOM pabOTe /IS 3aIUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUN

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

Tabmuma 7.6 — UnguBuyanbHbIe 3a1aHUS



No IIpeameTHas obacTh Kitacec UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 ToproBoe npeanpusiTue SCM

9) ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CTpouTesbHOE NPEeANPUITHE NC yuera

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

10 | AnnmaparHas HHPPACTPYKTYpa NPEANPUITHS OKcrepTHas CUCTEMa

Conep:xkanue oTyera

[To BeIMONHEHHOW paboTe cocTaBisieTcss 0T4eT. OTUET BHIMOJIHSICTCS B AJICKTPOHHOM BHJIE.
[To BBIMOTHEHHOMY OTYETY IPOBOAUTCSA 3aIUTa MPAKTUYECKON pabOTHI.

OTyer 1O MPaKTHYECKOW paboTe MOHKEH COCTOSATh U3  CIEAYIOIMMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs YacTh: KpaTKOE ONHCaHWE Ieled mpoekra. BBoaHas dYacTh oTyeTa JOHKHA
BKJIFOYATh MYHKTHI: YCJIOBHUE 3aJla4M; MOPSIOK BBIMOIHEHUS; MPOTPaMMHO-aINapaTHbIe CPEACTBA,
UCIIOJIb3YEMbI€ TIPU BBHITIOTHEHUH PAOOTHI.

- OCHOBHasI 4acTh (OmUcaHue paboThI).

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIHCOK MCIOJIb30BAaHHOM JINTEPATYPHI.

3amura oT4eTa MO MPAKTHYECKOW pabdOoTe 3aKIIOYaeTCs B NPEIBSBICHHUH IPENOAaBaTEIIO
MOJIYYSHHBIX PE3yJIbTaTOB B BHJE (Dailyia U JEMOHCTpPALIUM MOJTYYECHHBIX HABBHIKOB MPU OTBETaX Ha
BOMPOCHI MIperogaBaTels.

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

Heanb padorel: 3yueHue crpareruil ypaBlieHHUs MH)KCHEPHBIMU npoekTamu: Agile, Scrum,
Kanban, XP, APF.

[IpakTnyeckas paboTa HampaBieHa Ha O3HAKOMIIEHHE C OCHOBHBIMH CTpaTerHsSMU
ympasienus npoektamu: Agile, Scrum, Kanban, XP, APF u, mosiy4deHre HaBbIKOB 110 TPUMEHEHHUIO
JAHHBIX MOHSATUN MPH TIOCTPOCHUH TUTaHA MPOEKTA, MOCTPOCHUS rpaduka padoT, pacrpeneneHus
UCTIOJTHUTEIIEH, YIIPaBICHUSI PUCKAMH, H3YYE€HHE METOOB YIPABJICHHUS KaueCTBOM MPOCKTHPOBAHHUSI
MH(POPMAIIMOHHBIX CHCTEM, H3YYCHHSI METPUK KauecTBa MPOrPAMMHOT0 00ECTICUCHHSI.

TpebGoBanwust kK pe3ybTaTaM BBHITIOTHEHUS TPAKTUIECKOIM pabOoTHI:

[ToctpouTh MoOnENb YNpaBIEHUS IMPOEKTOM, BKIIOYAIOIIYI0 ONUCAHHWE CTpaTeruid
yIpaBJIeHUs] MEXKeHEpHBIMH mpoektamu: Agile, Scrum, Kanban, XP, AP.:

ITocTanoBKa 3a1a4n K NPpaKTHYecKol padore 8

1. U3yunTs npearaeMplii TEOPETHUECKHUI MaTepHal.

2. OnucaTh CTpAaTEruio MpoeKTa.

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

BapuaHTbl HHAUBUAYAIBbHBIX 3alaHUN

B cootBercTBUH C y1<a3aHH0171 HpCI(MCTHOﬁ 06J'IaCTLIO U KJIaCcCOM pa3pa6aTLIBaeM01”4
WH()OPMAITMOHHOW CHUCTEMBI TOCTPOUTH CTPATETHIO YIPABJICHHUS HWHXXEHEPHBIM TPOEKTOM Ha
ocuose: Agile, Scrum, Kanban, XP, APF.



Tabnuia 5.6 — anuBuayanpHbIC 3aJaHUS

Ne | IlpenmerHast o61acth Knace C

1 Cxitan MRP

2 IIpon3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 Toproeoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenbHOe NpenpusTie NC yuera

8 Briciiee yueOHOE 3aBeieHNe NC ynpaBnenus
9 WudpacTpyKTypa npeanpusiTis CIHIIP

10 | AnmapaTtHas UHQpPACTPYKTypa IpeIIpHUSITHS DKcrepTHas cucreMa

Conep:xaHue oTyeTa

[To BhIMONHEHHOH paboTe cocTaBisieTcss oT4eT. OTYET BHIMOIHSACTCS B AJIIEKTPOHHOM BHUJIE.
[To BBITIOJIHEHHOMY OTYETY IIPOBOJIUTCS 3aIUTa MPAKTHYECKON paOOTHI.

OTueT mTO mpaKTHYECKOW paboTe JODKEH COCTOSATh W3  CICHYIONUX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

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

- OCHOBHAs 4acTh (omucaHue padoThI):.

- 3aKJII0UYEHUE (BBIBOJIBI);

- CIIUCOK MCIIOJIb30BAHHOW JIUTEPATYPHI.

3amuTa OT4eTa MO MPAKTHYECKOH padoTe 3aKIovacTcs B MPEIBIBICHHH IPEIOAaBATEIIO
MOJTyUYEHHBIX Pe3ylbTaToOB B BuAE (haiima v JEMOHCTpAIMK MOJYYEHHBIX HABBIKOB MPH OTBETaX Ha
BOTIPOCHI TIPETIOAaBATEIIS.

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

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

6.1.1. [lepevyeHs 0CHOBHOII JTUTEPATYPHI

1. AHucumoB, A.A. MeHemxMeHT B chepe nH(POpMAIIMOHHON 0€30MacHOCTH : Kype JIEKIUI
/ A.A. Aancumos. - M. : Uarepuet-YHuusepcuter Undopmannonnsix Texnonoruit, 2009. - 176 c. -
(OcHoBbl nH(popMaIMoHHBIX TexHoJoruit). - ISBN 9778-5-9963-0237-6 ; To xe [DnekTpoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232981.

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

6.1.2. [lepeyeHn AONMOTHUTETbHOM JIUTEPATYPHI

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

2  ApycramoB, D. A. BHemHeskOHOMHYECKas JeSATEIbHOCTh : yueOHHK / D.A.
ApycramoB, P.C. Amnmpeea. - M. : KHOPYC, 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. [lepeueHb yUeOHO-METOIMYECKOT0 00ecTedeHUsI CAaMOCTOSITEIbHOI 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
paboThl 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 TaMOKEHHBIH HH()OPMAIIMOHHBII TOPTAJL.
2. http://www.ved.gov.ru/ - mopTan BHEIIHEIKOHOMHYECKON HHPOPMAIIHH.
DJIeKTPOHHBIC OUOTHOTEYHBIE CHCTEMBI:
3. http://biblioclub.ru/ - Yausepcurerckas 6ubmmorexka ONLINE.
4. http://www.iprbookshop.ru/ - DnekTporHas GUOIHOTEYHAS CHCTEMA.
5. https://elibrary.ru — nayunas snexTpoHHas OuOIHOTEKA
[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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