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BBEJIEHUE

B MeTtoanueckux ykazaHUSX COJIEPIKATCs MaTepHalibl, HEOOXOIUMBIE Il CAMOCTOSTEIbHOMN
MOJrOTOBKU CTY/EHTOB K BBITIOJHEHHUIO NMPAKTHYECKUX paboT. B ommcanue mpakTudeckux padot
BKJIIOUEHBI 11eJIb paboThl, MOPSAJOK €€ BBIMOJIHEHUS, PACCMOTPEHbI TEOPETHYECKHE BOIPOCHI,
CBSI3aHHBIE C peajn3alueil MOCTaBICHHBIX 33/1a4, PUBEIeHa HEOOX0qUMast JTUTepaTypa.

Meronnueckue yka3aHMs IIOCBSIIEHBI Kypcy «lIpOeKTHBI MEHEIKMEHT B pEUICHUH
WH)KEHEPHBIX 3a/lau». YHOPaBIsATh JIOJBMH CIOXKHO. YHPaBIATh JIOJbMH  3(P(PEKTUBHO —
HEUMOBEpPHO CJO0XHO. [loaTOMy MBI H300peTaeM U CMEIIMBAaEeM pa3HbIE MPAKTUKU, aITOPUTMBbI
U TEXHOJIOTUH KOHTPOJISI, OLIEHKH pPe3ysNbTaroB Tpyzaa. llepexoaum oOT ycrapeBIIMX METOIUK
K HOBBIM, CTapaeMcsi y4eCTb BCE HIOAHCBHI M PUCKH, TPATHUM BPEMS M PECYpChl Ha IUIAHUPOBAHHE
BMECTO pabOThI IO HAKATaHHOM.

W3 MHO)KECTBa METOAOJOTHM HYy>KHA OJHA ONTUMAajbHAas W HACTPOCHHAsl JIMYHO IIOJ Hac
¥ Haml TpoekT. OJHO Jeno BBINOJHATH IIAOJOHHBIE 3aJjauyd CTPOro IO CKPUITAM W3 KHUTH,
Ipyroe — METOJ0M MpoO U OMHKOOK BbIpadaThIBaTh CBOM CHEIMabHbIe MHCTPYMEHTHI JJIsl yueTa
NpUOpUTETOB  KommaHuH. [loaTomy mpoekTHbli  MeHemkMmeHT (PM), To ecTb  MeTOAONOTHSA
yIOpaBlieHUs] KOMIIAHUEH C JIeJIeHUeM Bceil paboThl Ha MPOEKThI, CTAHOBUTCS MOIMYJISIPHBIM BO BCEX

OTpacysx.
MHorre KOMITaHWU TOJIPKO CeWdac MepexoasaT OT KIAacCHYeCKOoH (oTpaboTaHHAs, YacTo
OropoKpaTHUecKas cXema) K MPOEKTHOM (Kaxaast 3a/1a4a OTJIETIBHO, JIeJIeTUPOBaHUE

OTBETCTBEHHOCTH) MOJIEIH YyIpaBieHus. OOmuUN MEHEIKMEHT I MpearpUHUMATENs] CBOAUIICS
K TOMY, 9TO €CTh PYKOBOAHTEIh W UCIIOTHUTENb 3a/a4yu. J{MCIUIUIMHA B3aUMOJICHCTBUS 3aBHCENa
OT TOTO, KaK Ipornurcano B mabnone. [11a6ion e Ob171 BOUT B pa3yMbl BCEX OJMHAKOBO JIeT Tak 20-
30 Hazaa. TonbKo 3TOT MIA0JIOH YKe HEe MPUMEHHUTh K HOBBIM YCIIOBUSIMUA MUPOBOTO PHIHKA.

Hctopuueckn Bce Hayajaoch C TOTO, YTO B MEpHOJ mepecTpoilku 90-X rogoB cama JIOTMKa
BelleHUs Ow3Heca ObUIa HapylleHAa HACTOJIBKO, YTO TOMBITKA IOCTPOUTH HOBYIO PpPabOuyro
KOHIEMIMIO YIPaBJIEHUS B MIJUICHHUYM CO3JaIM TEPMUH «KOMIIAHUSA-OJHOJHEBKa». KoHuenmuun
TaKUX KOMIAHHUA MPOBEPSIIUCh HA MPOYHOCTh M TOJBKO oaHa u3 10 KOMIaHWW CyIIecTBOBaa
6onbie noayroaa B 2000-x. [TapannenbHo ocTaBanvch MHOTOJIETHUE MPEINPUITHS, KapAHUHAIBEHO
MEHSISICh KaXKbIe JIET 5 4TOOBI BEKHUTH B MEPUO/T TIEPEMEH.

B 2010-x nH(pOpMAIMOHHBIN B3PBIB MHTEPHETA CJENall JOCTYITHON BCIO Pa3pO3HEHHYO 0a3y
HapaOOTOK  €BPOIEHCKOr0 W aMepUKaHCKoro OusHeca. V3 TOHH MOJIe3HOM U MyCOpHOM
nH(pOpMallK BPOJE «UTO TAKOE YIPABIECHUE MPOEKTAMH M COBPEMEHHBIH MEHEIKMEHT», «Kak
pacmpenensats 00s3aHHOCTH, MPABWIBHO MPEIyrajblBaTh U COKpAIIaTh PUCKWY» MPEIITPUHUMATEIN
JI0 CUX TTOP BBEIOMPAIOT KPYIHUIIBI 3HAHHUMA, TPUMEHUMBIX UMEHHO B HX KOMITAHHSX.

Celiyac MBI CIIEZIIM B HOBOCTSIX KaK NPHUOBUILHBIC KOPIOPAIMUA PACTYT U pacmlaaloTcs
Ha TO/Ipa3/ieNICHus, TOKYAIOTCS U MIEPEKUBAIOT CTPYKTYPHBIE CIUSHHS. 3a KaXKIbIM aKTOM KYTUIH-
MPOJaXKU OTHeTa KPOETCS CIIOXKHAs CeTh MPOEKTOB (TaHKEThl, MPUIOKECHUS, PACIIUPESHHS IS
Opay3epoB), CBSI3aHHBIX MO pa3HBIM KpuTepusM. Korjga MEHSIOTCS KpUTEpHUH, MEHSIETCS JIeJICHUE
MPOEKTOB Ha rpynmbl. IMEHHO M3MEHEeHHe TPYIMUPOBKH U coobmatoT HaMm B CMU. BuyTtpu xe
KOMITaHUH MPOJI0JIKAIOT paboTaTh, @ MPOEKTH BEAYTCS HENPEPHIBHO.

IT project management (PM) — 3To IUCHUIUIMHA, YTO OOBEIUHSAET MPOLETYPHI, TPUHITUIIHI
U TIOJUTUKY BeldeHUs OusHeca. OHa  pPYKOBOJUT MPOEKTOM  OT pa3pabOTKH  KOHIIETLHU
710 3aBEPUICHMS IPOEKTA.

OO6mmit  (PyHKIIMOHAIBHBIA) W MPOCKTHBIM  MEHEKMEHT  OTIMYAeTCsl TeM, YTO
(GYHKIIMOHATBHBIA MEHEKMEHT CcTaOwieH. Ero menb: mogaepkarh U MPUYMHOXKHUTH KAa4CTBO H
3¢ PeKTUBHOCTH IPOrpaMMHOTO MPoayKTa. EcTh oTpaboTaHHbIl 111a070H, OH pab0OTaeT MOCTOSHHO.
[TpoekTHBII MEHEeIKMEHT W3MeHUYuB. Llenb MPOEKTHOro MEHEMKMEHTa: JOCTHUTHYTh pe3ylbTaTa
0001 1IeHOM, yuuThIBas, uTo ecTh deadline.

[IpuunHoil mepexoda OT o0IIero MeHeMKMeHTa K PM wuwame apyrux CTaHOBHUTCS
HAJEKHOCTb —  BMECTO  OTHOCHUTEIbHOW  aOCTpakTHOW  MEpPCHEKTUBBI K MpeACcKa3yeMbIM
pe3ynbTaTam.



1. HEJIb U 3AJTAYU OCBOEHUA JNCHUTIJIMHBI

HCJ'II)IO OCBOCHUA NUCITUITIINHBI ((HpOGKTHI:Iﬁ MCHC/PKMCHT B PCHICHUHN MHXKXCHCPHBIX 3a1a49»
aBisieTcs (GopMHupoBaHue Habopa MpodecCHOHATBHBIX KOMIETEHIMH Oynymiero OakanaBpa IO
HarpaBieHuto noAarotoBku 07.03.03 JluzaiiH apXUTEKTYpHOMN CpEJIbI.

3amaul OCBOEHUS JUCUUIUIMHBL: H3Y4EHME METOOJOTMU IPOEKTHOTO MEHEKMEHTA,
OCBOCHHE METOJ0B U HHCTPYMCHTOB ITPOCKTHOT'O MCHCIPKMCHTA B PCIICHUHN MHXXCHCPHBIX 3a1a4.

2. OBOPYJTOBAHUME U MATEPHAJIbBI

ATmmapaTHbIe CpPENICTBA: TEPCOHATBHBIN KOMITBIOTED;

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

VY4eOHnbiii kiacc ocHaimieH I[IBM-coBmecTMMBIME KOMIIbIOTEpaMHU, OOBEIMHEHHBIMU B
JIOKaJIbHYIO ceTh. JIoKalbHast ceTh y4eOHOro Kjacca UMeeT MOCTOSHHBIN A0CTyn K ceTH Internet mo
BBIZICICHHOW JHUHM. JIst  mpoBefieHUsT  J1TabOpaTOpHBIX paboOT HEOOXOAWMMO  CIEAyIoIee
nporpaMMHoe obecrieueHue: onepanronHas cucrema MS Windows, naker opucHbIX mporpaMm MS
Office, maker MS Visual Studio.

3. YKA3ZAHMUS 11O TEXHUKE BE3OITACHOCTH

[lepen Hawamom paboTel cieayeT yOeauThcsi B HUCHPABHOCTH  DIEKTPOIPOBOIKH,
BBIKJIFOYATEJIeH, IITENCEebHBIX PO3ETOK, IPU MOMOIIU KOTOPHIX 000PY/JOBaHUE BKIIOYACTCS B CETh,
HaJUYHH 3a3€MJICHUS] KOMIIBIOTEPA, €ro paboTOCTIOCOOHOCTH.

JUist CHUKEHUS WK TIPEAOTBPAILCHUS BIMSHUS OMACHBIX U BPEAHBIX (PaKTOPOB HEOOXOIUMO
CO6J'II-OJIaTB CaHUTApHBIC TIIpaBHUJIa W HOPMbI, THTHUCHUYCCKHC Tpe6OBaHI/I$I K TCpCOHAIBHBIM
AJIEKTPOHHO-BBIYMCIUTEIbHBIM MAIIIMHAM.

Bo uzbexanue TOBPECIKACHUA NU30JIALINN IMTPOBOJOB 1 BOSBHUKHOBCHHA KOPOTKUX 3aMBIKaHUH
HE paspelaercs: BellaTh YTO-JIMOO Ha MPOBOJAA, 3aKpalllMBaTh M OENUTh IHIHYpHl U IMPOBOJA,
3aKJIaJpIBaTh MPOBOJA U IIHYPHI 3@ Ta30BbI€ U BOJONPOBOJHbIE TPYOHBI, 32 6aTaper OTOMUTEIbHON
CHCTEMBI, BBIIEPTUBATh IITENCEIbHYIO BWIKY H3 PO3CTKH 3a IIHYp, YCHJIHE JOJDKHO OBITH
IMPUITOKEHO K KOPITYCY BUJIKH.

JUts UCKITIOUEHMS TIOPAXKEHUS DIIEKTPUYECKMM TOKOM 3alpellaeTcsi: 4acTo BKIOYATh U
BBIKJTIOUATh KOMIBIOTEP 0€3 HEOOXOIUMOCTH, IPUKACATHCA K AKPaHy U K THIIILHOW CTOPOHE OJIOKOB
KOMIIbIOTEpa, paboTaTh Ha CPECTBAX BBIUMCIUTENLHON TEXHUKU U nepudepuitHoM 000py10BaHUU
MOKPBIMU pyKaMH, paboTaTb Ha CpEACTBaX BBIYMCIUTENBHON TEXHUKU U TepupepuiitHoM
000pYJIOBaHUH, UMEIOIIUX HAPYIIEHUs LIEJIOCTHOCTH KOpITyca, HApYLIeHHs H3O0JSILHH MPOBOJIOB,
HCHUCIIPABHYIO MHAWKAIUIO BKIIFOYCHUSA NHUTAHUA, C IIPU3HAKaAMU JJICKTPUUCCKOI'O HAIPSAKCHUA Ha
KOpITyce, KJIacTh Ha CpEACTBA BBIYMCIMTENBHOM TEXHUKUM M mepudepuifHoM 000pYyTOBAHUU
IMOCTOPOHHHUE NMPEAMETHI.

3ampeniaercs M0J] HaPsHKCHUEM OYHILATh OT MBUTH U 3arPsS3HEHUS 3JIEKTPOOOOpY10BaHHE.

Bo n3bexaHue mopakxeHHs 3JIEKTPUUYECKHM TOKOM, MPH MOJIb30BAHUU 3JIEKTponpudopaMu
HENlb3s  KacaThCsl  OJHOBPEMEHHO  Kakux-1u0o  TpyOOmpoBOJOB, Oarapeil  OTOIJICHHS,
METATIINYCCKUX KOHCTPYKHHﬁ, COCIUHCHHBIX C 3eMJIeH.

Ilocne oxoHuaHus pabOThI HEOOXOAMMO OOECTOYMTH BCE CPEACTBA BBIYMCIUTEIHHOMN
TeXHUKH U nepudepuitHoe obopynoBanue. B cimyuae HempepbIBHOrO ydeOHOro mpoiiecca
HE00XO0/IMMO OCTAaBUTh BKJIIOUEHHBIMH TOJIBKO HE00X0AMMOe 000py10BaHHUE.

4. HAUMEHOBAHME ITPAKTUYECKHUX PABOT

Ne | HaumeHoBaHue TEM AMCLUILUIMHBIL, UX KPATKOE COAEPIKAHNE Obbem Nurepak
TE 4acoB TUHAas

M ¢dopma
Bl IpOBEJE




HHWSL

2 ceMmecTp

Pazgen 1. OCHOBBI MPOEKTHOTO MEHEKMEHTA

Tewma 1. BBenenue B mpoeKTHBIM MEHEIKMEHT

Meroasl U cpeAcTBa MPOEKTHOIO MEHE)KMEHTa MH)KEHEPHBIX 3a1ad.
TexHomornn MHPOEKTHOTO  MEHEKMEHTa WMH)KEHEPHBIX  3a/]ad.
@OyHKIIMOHAIBHBIE M TEXHOJOTHYECKHE TPEeOOBAHUS K HMHIKEHEPHBIM
IIPOEKTaM.

Tema 2. MeTopl U cpeicTBa MPOEKTHOTO MEHEIKMEHTA

[IpenmeTrHas 061acTh MHKEHEPHBIX MPOEKTOB. Mosenn MHKEHEPHBIX
npoekToB. CpelcTBa CTPYKTYPHOTO aHAJIM3a MH)KEHEPHBIX MPOEKTOB.
MeTob1 U CpelICTBA IPOEKTHOTO MEHEPKMEHTA HH)KEHEPHBIX 3a/1a4.

Tema 3. MGHGI[)KMCHT OTallOB JKHW3HCHHOI'O0 HHKJIAa HWHKXCHCPHOTIO
IIPOCKTa

[IpumeHeHne METOOB M CpPEACTB NPOEKTHOIO MEHEKMEHTA IS
pELIEHHs]  WHKEHEPHBIX  3a7ady.  Mcrmonb30BaHHE — TEXHOJIOTHH

IOINAAYTIINATA MAITATAAMAIITAO D X/IINAD TAIIIIIL IO IIANIIL IMII _ITNAOIATONIL

Tema 4. TexHolOrMM TPOEKTHOIO MEHEIKMEHTa B PEIICHUU
MH)KEHEPHBIX 3a]1a4

NHXKUHUPUHT ¥ PEUHKMHUPUHT OU3HEC-TIPOIIECCOB  IMPEIMETHOM
obnactu. ABTOMaTM3arusi OWU3HEC-TIPOIIECCOB TPEAMETHOW O0IacTH.
TexHomorus yrpaBieHUs H3MEHEHHUSIMH B YIIPABICHUU WHKCHEPHBIMU
IIPOEKTaMU.

Paznen 2. [IpoekTHBI MEHEI)KMEHT WHKEHEPHBIX 3a7a4

Tema 5. Meroaonorus NpoeKTHOTO MEHEKMEHTA NHKEHEPHBIX 3a]1a4 Macrep-
KJ1acc

MGTOI[BI yYHpaBJICHUS WHKCHCPHBIM ITPOCKTOM. O0s3aTeNnbHbIE IpOoLECCChI

B YNPAaBICHUU HWHXCHEPHBIMU MPOEKTAMH: OOECIICYCHHUSI MPOCKTOB,

IMPOCKTHBIC, KOHTpAKTAlluU, TCXHUYCCKUC.

Tema 6. MeTozp! yripaBieHHs Ka4eCTBOM MHXEHEPHOTO MPOEKTA Macrep-
KJ1acc

Meroael ympaBiaeHHMs KadeCTBOM HHXXEHEPHOIO IIpoeKTa. Meroasl
obecrieueHusl KauecTBa HH)KEHEPHOIO IIPOEKTa. MeTpuKu KauecTBa
WHXXEHEPHOTO IpoekTa. CTaHAapTHBIA METOA OLIEHKM 3HauyeHHi
NOKa3arenel KauecTBa. YIpaBlIeHUe Ka4eCTBOM MHKEHEPHOTO IIPOEKTa

Tema 7. OO030p COBPEMEHHBIX TEXHOJOTHH  MEHEIKMEHTA
WHXEHEPHBIX 3a7a4

TpagunuonHsle METOOUKW  ympaBieHuss mnpoekTamu. Waterfall.
VYuopasnenue kputudeckoi uenbto npoekra (CCPM). Meron
kputnueckoro myta (CPM). PMI/PMBOK  wmeton. ['mOkas
Meroznoaorus ynpasieHus IT-npoexkramu. MeTonuku no ynpaBJIeHUIO
M3MeHeHussMu: Merogosorus wMonenupoBaHus coowituii  (ECM).
DOkcTpemMalibHoe  yrpaBieHue rnpoektamu  (XPM). Ilpoueccho-
OpHUeHTHpOBaHHbIE MeTonukH: Lean, Six Sigma, Lean Six Sigma.
[IponeccHo-opueHTHpoBanHass PM. I'nOpuanbie nmoaxoasl. PRINCE2,




PRiSM, Benefits Realization (BRM). beictpas paspabotka
npuinoxenuit (RAD).

8 | Tema 8. ['mOkas meTomonOTHs yrpaBieHus nmpoektamu: Agile, Scrum, | 3
Kanban, XP, APF

Agile Methodology (rubkast wmeromomorus). Ilpunmumer Agile
Methodology. Meronsr Agile Methodology. Scrum. Keiic BHeapenus
Scrum. Scrum kak kapkac pa3paboTku. KirroueBbie 3meMeHThl Scrum.
eXtreme Programming: KoIupoBaHUE, TECTHPOBAHUE, INIAHUPOBAHUE,
ciymanue. Crystal Methodology Anucrepa KokOepHa.

Hrtoro 24

5. COAEPKAHUE ITPAKTUYECKHUX PABOT

IIpakTHyeckas padora 1. BBeaeHne B NpoeKTHBIN MEeHeIKMEHT
Ilesab padoThI: COCTAaBUTH U MPOAHATU3UPOBATH TPEOOBAHUS K HHKEHEPHOMY IPOEKTY.
OcHoBBI TEOPHUH

[IpoGnempbl, KOTOpBIE TPUXOAUTCS pellaTh CIHEIHAINCTaM B  IPOLECCEe CO3aHUs
pOTpaMMHOTO obOecrieueHnst, OUeHb CIOXHBI. [Ipupoma »Tux mpobiieM He Bceraa scHa, 0COOCHHO
eciiu pa3pabareiBaeMasi MpOrpaMMHAasi CHCTEMa WHHOBAIIMOHHAs. B 9acTHOCTH, TPyTHO YETKO
OIHCATh T€ JEUCTBHUSA, KOTOPHIC IO/DKHA BBIMONHATH cucTeMa. OmnmcaHue (QYHKIMOHAIBHBIX
BO3MOXKHOCTEH M OTPaHWUYCHUH, HAKJIAIbIBAEMbIX Ha CHCTEMY, Ha3bIBACTCS TPEOOBAHUSAMH K ITOM
cucreMe, a caM mporecc (GOPMHUPOBAHUS, aHAIN3A, JTOKYMCHTHPOBAHHS W TIPOBEPKU DSTHUX
(YHKIIMOHATIBHBIX BO3MOXKHOCTEH U OTpaHHUEHHIT — pa3paboTKOi TpeOoBaHUH.

TpeGoBaHus MOIPA3NENAIOTCS Ha IMOJB30BATEIbCKHE W cucTeMHble. [loib3oBarenbckue
TpeOOBaHUS — ATO OMUCAHUE HA ECTECTBEHHOM SI3bIKE (ILIFOC MOSCHSIONINE TUarpaMMbl) GYHKIIUH,
BBITIOJTHSEMBIX CUCTEMOM, U OTpaHMYCHUH, HaKIabIBaeMbIX Ha He€. CucTeMHbIe TPEOOBAHUSI — ITO
ONMCAaHWE OCOOCHHOCTEH CHUCTEMBI (apXUTEKTypa CHCTEMbI, TpeOOBaHUS K mapameTpam
000pyIOBaHUS U T.1.), HEOOXOAUMBIX JIJIs 3P PEKTUBHOM peasin3anuu TPeOOBAHUH TOIH30BATEIIS.

Pa3pabotka TpeGoBanmii

Pa3zpabotka TpeboBaHU — 3TO TPOIIECC, BKIIFOYAIONIUN MEPOTIPUATHS, HEOOXOIMUMBIS IS
CO3/IaHUS W YTBEPXKACHHUS IOKYMEHTa, COJAEpIKAIllero CHeru(pUKAIUI0 CUCTEMHBIX TpeOOBaHUM.
PaznuuaroT yeTbipe OCHOBHBIX 3Tara mpoliiecca pa3padoTKu TpeOOBaHUIA:

- aHaJIN3 TEXHUYECKOM OCYIIECTBUMOCTHU CO3/IaHUSI CUCTEMBI,

- opMHUpOBaHUE U aHATU3 TPEOOBAHMUIA,

- cieuuuMpoBaHrue TpeOOBaHMI U CO3aHNE COOTBETCTBYIOIICH JOKYMEHTAIUH,

- aTTecTaIys 3TUX TPeOOBaHUH.

Ha pucynke 1.1 mnokazaHbpl B3aUMOCBSI3M MEXKAY OTUMH JTalmaMH U Pe3yJbTaThl,
COIPOBOXAAIOIINE KaXAbIM 3Tall IIpoLecca pa3padoTKK CUCTEMHBIX TPpeOOBaHUI.

Ho nmockonbky B mporiecce pa3pabOTKH CUCTEMBI B CHITy Pa3HOOOpa3HBIX MPUYUH TpeboBa-
HUSL MOTYT MEHSTbCS, yNpaBieHHE TpeOOBaHUSAMH, T.€. IPOLECC YIPaBICHUS H3MEHEHUSIMU
CUCTEMHBIX TpeOOBaHUH, SBISETCS HEOOXOAMMOW COCTaBHOW YacThIO AESITENBHOCTU MO UX pa3-
paboTke.

@®opMHUpPOBaHHE  AHAJIU3 TPeOOBAHM A
CrnemyrommM  dTarmoM Tpolecca pa3pabOTKu  TpeOOoBaHWA SBISICTCS  (POPMUPOBAHUE
(ompenerneHue) U aHau3 TPeOOBAHMIA.
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Pucynok 1.1 - IIpouecc pa3pabotku TpeboBaHuU

OO6o0mieHHass Mozens mporecca (OPMUPOBAHHMS W aHaIW3a TpeOOBaHWI TOKa3aHa Ha
pucynke 1.2. Kaxxgasi opraHuszanusi UCIOiIb3yeT cOOCTBEHHBIH BapHaHT 3TON MOJENH, 3aBHCAIINI
OT “MeCTHBIX ()aKTOpPOB™: OMBITa Pa0OTHI KOJUIEKTHBA Pa3pabOTUYMKOB, THUMA pa3padaThIBAEMOM
CHCTEMBI, CIIOJIb3YEMbIX CTaH/IaPTOB U T.JI.

Havano
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TpebosaHuit
3
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Pucynok 1.2 - Ilponiecc popmupoBaHus u aHaiu3a TpeOOBaHUN

I[pouecc hopmMupoBaHMs U aHATM3a TPEOOBAHUI MIPOXOAUT YEPe3 PsiJl ITAIIOB.

1. AHanu3 npeaMeTHol 00JacTU. AHATUTUKU JTOJDKHBI U3YYUTh IPEIMETHYIO 001acTbh, IIe
OyZleT SKCIUTyaTHPOBAThCs CHCTEMA.

2. Coop TpebGoBaHMil. DTO TMpolECC B3aUMOJICHCTBHS C JMIAMH, (HOPMHUPYIOIIUMH
TpeboBanus. Bo Bpemst 3Toro nmpomecca npo1orKaeTesl aHalIn3 IPeIMETHON 00IacTH.

3. Knmaccudukamus tpeboBanuii. Ha stom srtame Oecopmennsiii Habop TpeboBaHMi
npeoOpa3yeTcs B JIOTHUECKH CBS3aHHBIE TPYIIIBI TPEOOBAHUI.

4. Pazpemienne npotuBopeunii. be3 comuenusi, TpeG0BaHNS MHOTOUHUCIICHHBIX JIUI], 3aHATBIX
B mporiecce (hopMHpOBaHHS TpeOOBaHuUil, OyayT NpOTHBOpednBBIMU. Ha 3TOM 3Tamne onpenenstorcs
U pa3perarTcs MPOTHBOPEYHs Pa3IMYHOTO PoJa.



5. Ha3nauenue npuoputeroB. B mo6om Habope TpeGoBaHuil OHU U3 HUX OyayT Oojiee Bax-
Hbl, 4yeMm japyrue. Ha 53TomM »5Tame COBMECTHO ¢ JMIIaMH, (HOPMUPYIOIIMMHU TpeOoBaHMUS,
OIIpeIeIIAI0TCS. HanboJsiee BaXKHbIe TPEOOBAHUSI.

6. [IpoBepka TpeboBanuii. Ha aTom sTarne omnpenenseTcss UX MOTHOTA, MOCIEI0BATEILHOCTD
Y HEPOTUBOPEYNBOCTD.

[Iporiecc popmupoBanusi U aHanM3a TPEOOBAHUMN ITUKIUYECKUN, C OOpPAaTHOW CBS3BIO OT
OJTHOTO 3Tama K japyromy. Lluki HaumHaeTcs ¢ aHanM3a MPEeIMETHOW 00JacTH M 3aKaHYMBAETCS
poBepKoil TpeboBanmii. [loHMManue TpeboBaHUI MPEAMETHON 00JIaCTH YBEITUYUBACTCSA B KaXIOM
IIUKJIE Tpoliecca GOopMHUPOBaHUS TpeOOBaHUH.

PaccMoTpuM Tpu OCHOBHBIX MOJIX0Ja K ()OPMUPOBAHUIO TPeOOBAaHUI: METOJ, OCHOBAHHBII
Ha MHOKECTBE OTMIOPHBIX TOUYEK 3PEHUs], CEHAPUH U ATHOTpapUIeCKHii METOS.

OmnopHble TOYKH 3peHHus

[Monxoa ¢ UCTONIBb30BaHUEM Pa3IMYHBIX OMOPHBIX TOUEK 3peHHs K pa3paboTke TpeOOBaHUI
MIPU3HAET pa3nyHble (OTIOPHBIE) TOUKU 3pEHUS Ha MPOOJIEMY U UCHIOIB3YET UX B KaUYECTBE OCHOBBI
MOCTPOCHUS M OpraHu3alMu Kak mporecca GopMupoBaHus TpeOOBaHMH, TaK U HEMOCPEJACTBEHHO
caMux TpeOOBaHUH.

Pa3znnunble METOABI NpennararoT pa3Hble TPAKTOBKHM BbIpakeHHs "Touka 3peHus". Toukn
3peHUs] MOYKHO TPAKTOBATH CJIEAYIOLINM 00pazoM.

1. Kak uctouHuk MH(OpMaIMM 0 CUCTEMHBIX JaHHBIX. B 3TOM cilyuyae Ha OCHOBE OMOPHBIX
TOYEK 3pEHHUsl CTPOMUTCS MOJENb CO3/IaHUS M MCIIOJIb30BaHMS JaHHBIX B cucteme. B mpoiecce
(dbopmupoBaHus TpeOOBaHUI OTOMPAIOTCS BCE TaKKWE TOUYKH 3pEeHUs ( ¥ HAa UX OCHOBE OIPENeNIOTCs
JaHHbIE), KOTOpbIe OYAYyT CO3/IaHbl WJIM MCIOJB30BaHbl MpH paboTe CHUCTEMBI, a TaKKe CIOCOObI
00pabOTKH ITUX JTaHHBIX.

2. Kak cTtpykTypa mnpeacraBieHud. B 3TOM ciaydae TOYKH 3pEeHUsT PaCCMATPUBAIOTCS Kak
oco0asi 4acTh MOJENU cucTeMbl. Hampumep, Ha OCHOBE pa3IMYHBIX TOUYEK 3PEHHUS MOTYT
pa3pabaThIBaThCsl MOZENHN ""CYIIHOCTh-CBSI3b", MO/IENTM KOHEYHOTO aBTOMATa  T.1.

3. Kak mnomyuyaTenum CHCTEMHBIX CEpPBUCOB. B 3TOM ciyuyae TOUKM 3pEHHs SBISIIOTCS
BHEUIHUMH (OTHOCUTEIBHO CHCTEMbI) IOJIy4aTeIsIMH CHUCTEMHBIX CEpPBUCOB. TOUKM 3peHHUs
MIOMOTAIOT OIpPENeIUTh JAaHHBbIe, HEOOXOIUMBIC Il BBIMOJHEHHUS] CHCTEMHBIX CEPBUCOB MM HX
yIpaBleHUs.

Haubonee >ppexkTHBHBIM MOAX0A0M K aHAINW3y TaKUX CHCTEM SIBJISIETCS MCIOJIb30BaHUE
BHEUIHMX  OMOpPHBIX  To4yek 3peHus. Ha  ocHoBe 3Toro  moaxona  paszpaboTaH
metoa VORD (Viewpoint-Oriented Requirements Definition — omnpenenenne tpeboBaHuii Ha
OCHOBE TOYEK 3peHus) s GopMupoBaHWsS W aHanmu3a TpeboBaHwii. OCHOBHBIE ATambl
Meroaa VORD noka3zanbl Ha pucyHke 1.3.

1. Unentuduxamnusi Touek 3peHusi, MOJy4alOIUX CUCTEMHbIE CEPBUCHI, U WICHTH(QHUKAIUSI
CEPBHCOB, COOTBETCTBYIOLIMX Ka)KJI0M TOUKE 3PEHUS.

2. CTpyKTypHpOBaHUE TOUEK 3pEHUS] — CO3/IaHHE HEepapXUU CTPYNIUPOBAHHBIX TOYEK 3pe-
Hus. OOlecucTeMHbIe CEpBUCHI NPEAOCTABISAIOTCS 0oJiee BBICOKUM YPOBHSIM HEpPapXuu U
HACJIETYIOTCSI TOUKaMH 3PEHUS HUBILIETO YPOBHSI.

3. JIoKyMEHTHpPOBaHUE OMOPHBIX TOUEK 3PEHMSI, KOTOPOE 3aKIH0YAETCS B TOYHOM OIMCAHUH
UACHTU(DUIIMPOBAHHBIX TOUEK 3PEHHUS U CEPBHCOB.

4. OToOpakeHHue CHCTEMbl TOUEK 3pPEHHUs, KOTOpas MOKa3blBA€T CHUCTEMHbIE OOBEKTHI, OM-
peneneHHble Ha OCHOBE MH(OPMAIIMY, 3aKJIFOUYEHHON B OMIOPHBIX TOYKAaX 3pEHUSI.
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Pucynok 1.3 - Metron VORD



[Ipumep. Paccmorpum ucnonb3oBanue meroga VORD Ha mepBbIX Tpex LIarax aHaiau3a
TpeOOBaHUIl AJIi CUCTEMBI CUCTEMbI MOJAJIEP’KKH 3aKa3a M ydeTa TOBapoB B OakaneifHoil naBke. B
OakasneifHOi JaBKe AJs KaKJOoro ToBapa (pUKcHpyeTcs MECTO XpaHEHHUs (ompeiesieHHas MOJKa),
KOJIMYECTBO TOBapa M ero mocraBuivk. CucreMa MOAACPKKU 3aKa3a M ydeTa TOBApPOB JOJIKHA
obecrieunBath Jo0aBiIeHHEe HHPOPMAILIUK O HOBOM TOBape, U3MEHEHHE WU yJalleHue HH(OopMaIiu
o0 wuMmeronieMcsi ToBape, XpaHeHue (Jo0aBlieHHe, W3MEHEHHWE W ynajeHue) uHopMaluu o
MOCTaBIIMKAX, BKIOYarolmed B ceOs HazBaHue (upmbl, ee aapec u tenedon. Ilpu momoum
CHUCTEMBI COCTABIISIFOTCSl 3aKaszbl mocTaBHIMKaMm. Kaxnplil 3aka3 MOXeT coaepikaTb HECKOJIbKO
MO3ULMHI, B KaKJOW MO3ULMHU YKa3bIBAIOTCSI HAUMEHOBAHHE TOBapa M €ro KOJWYECTBO B 3aKase.
Cucrema 1o TpeOoBaHMIO IOJIb30BaTeNsl (OpMHpPYeT M BbIaeT Ha TMe4yaTh CJEAYIOUIYIO
CIPaBOYHYIO HHPOPMALIUIO:

- CIIUCOK BCEX TOBAPOB;

- CIIUCOK TOBAPOB, UMEIOIUXCSI B HAJTMYNU;

- CIIMUCOK TOBApPOB, KOJMYECTBO KOTOPBIX HEOOXOAUMO MOIOJIHUTH;

- CIIUCOK TOBAPOB, MMOCTABJISIEMBIX JaHHBIM [TOCTABIIUKOM.

[TepBbiM 11arom B ¢GOpMUPOBAHUN TPeOOBaHUI SIBIISIETCA UACHTHU(PHUKAIUS OMOPHBIX TOUYEK
3perus. Bo Bcex Meronmax (opmupoBaHus TpeOOBaHMH, OCHOBAaHHBIX HA HCIOJIB30BAHUHM TOYEK
3peHus, HadalbHasg WACHTH(UKALMS SBIICTCS Hambosee TpyaHOH 3amadeid. OIUH U3 MOAXOIO0B K
UACHTU(QHUKAIIMK TOYEK 3pEHUsI — METOJ1 "MO3roBOH aTaku'", KOrJia ONpeessiioTCsl HOTCHIIM AIbHbIE
CUCTEMHBIE CEPBUCHI W OpPraHU3alli{, B3aWMOJEUCTBYIOIINE ¢ cucTeMoil. OpraHusyercsi BCTpeda
JIMILI, YYacTBYIOUIMX B (hopMupoBaHMM TpeOOBaHUMN, KOTOPBIE MpeAIaraloT CBOU TOYKH 3peHUS. DTH
TOYKHM 3pEHHUsl MPEACTaBIAIOTCS B BUJIE TUArpaMMbl, COCTOSILEH M3 psaa KpyroBbIX oOiacTeH,
oToOpaXkaroIuX BO3MOXKHBIE TOUKH 3peHHs (puc. 4). Bo Bpems "Mo3roBoil ataku" HeoOX0IuMO
UACHTU(DUIIMPOBATh TMOTEHIMAJIbHbIE OMOPHBbIE TOYKU 3PEHMSI, CHUCTEMHBIE CEPBHCHI, BXOJHbIE
JaHHbIe, He(PYHKIIMOHAIbHBIE TPEOOBAHUS, YIPABIIAIONINE COOBITUS M UCKIIOUUTENIbHBIE CUTYallHH.

Crnenyromeit craameil mporiecca (GOpMHPOBaHUS TpeOOBaHUN OyaeT WIACHTH(PUKAIIH
ONOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 moka3aHbl B BUJIE TEMHBIX KPYrOBBIX oOinacteil) u
CepBHCOB (TIOKa3aHbl B BUJIE 3aTeHEHHBIX oOsacteii). CepBHUCHI TOJKHBI COOTBETCTBOBATH OTIOPHBIM
ToukaM 3peHus. Ho MoryT ObITh CepBHCHI, KOTOpPbIE HE IMOCTABJIEHbI UM B COOTBETCTBHE. DTO
03HAuaeT, YTO Ha HAYaJIbHOM 3Tare "MO3roBoi aTaku'" HEKOTOpbIE OMOPHBIE TOUKH 3PEHUS HE ObUIH
UACHTHU(QHUIIPOBAHBI.
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Pucynoxk 1.4 - Jluarpamma uaeHTU(UKANE TOUEK 3PSHUS



B TabGmuue 1.1 moka3aHo pacrnpesiereHne CepBUCOB JUIsl HEKOTOPBIX WACHTU(PHUIIMPOBAHHBIX
Ha pucyHke 1.4 touek 3peHus. OIUH U TOT K€ CEPBUC MOKET ObITh COOTHECEH C HECKOJIbKUMU

TOYKaMH 3pCHHA.

Ta6jmua 1.1- CepBI/ICLI, COOTHCCCHHBIC C TOYKAMU 3pCHUA

KJIMEHT NMOKYINaTeJ | MOCTOSIHH | TOBap NOCTABIIM | MpoAaBen | AAMHUHHUCT
b 18171 K parTop
NOKymareJi
b
IIposepka | 3anecenue | [lomyuenue | [lpuem 3anecenue | [Ipomaxa Hocrtym
HATNYUS B CITUCOK CKUJKU TOBapa B 0azy TOBapa Oaze
TOBapa KJINEHTOB JTAHHBIX JTAHHBIX
IToxynka [Tonydyenue | 3aHeceHue [Teuats IIpoBepka
TOBapa uHpopmall | B 6azy Yyeka CTaTUCTUKU
)01 JTAHHBIX
[Tomyuyenue Ha3znauenn Hoctyn k ITepeonpen
yeka € 1ICHBI KaTajory eJIeHHE
LIEHBI
3aka3 ITepeonpen ITposepka | OdopmieH
TOBapa €JICHHE HaJIN4Ms ue 3aKasza
LIEHbI TOBapa
3aHeceHue «IToxymaem Odopmnen | [lewats
IOKyIaTen BII» WU Ue 3aKasa 3aKasa
S A CyMMBI «HETnoKyna MOKyIIaTel
IIOKYIIKU B €MBIi» 10
6azy TOBap
JTAHHBIX

WNndopmanus, nzBineueHHass U3 TOYEK 3pEHHUs, UCTIONb3YeTCs s 3amoiHeHus: GopM 1mad-
JIOHOB TOYEK 3PEHMS M OpPTaHM3alUHM TOYEK 3PEHUS B MEPAPXUIO HACIIETOBAHUSA. JTO TO3BOJISET
YBUJIETh OOIIME TOYKU 3PEHHS M MOBTOPHO HCIIOJIb30BaTh MH(POPMALUIO B MEPAPXUU HACIEHO-
BaHusA. CepBHCHI, JaHHBIC W YNpaBisiomas WH(opManus HaclIeTyIOTCS HMOAMHOMXKECTBOM TOYEK
3penus. Ha pucynke 1.5 nmoka3zaHa 4acTbh HepapXHM TOUEK 3PEHUs JJIsi CUCTEMBI MOAJCPKKH 3aKa3a
U y4eTa TOBapoB.
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Pucynox 1.5 - Uepapxus Touek 3peHus

ATTecTrauus TpedGoBaHMIt
ATTecTanus T0JDKHA MPOACMOHCTPUPOBATh, UTO TPEOOBAHMS JIEHCTBUTEIBLHO OINPEACIISIOT
Ty CHUCTEMY, KOTOPYIO XOYeT UMETh 3aka3uuk. [IpoBepka TpeOoBaHUI BaKHA, TaK KaK ONIMOKH B



cnieuupuKauy TpeOoBaHU MOTYT HMPUBECTH K MEpPEAeSKe CUCTEMbI M OOJBLIMM 3aTpaTaM, eciu
OyayT OOHapyXeHBI BO BpeMsi Tpoliecca pa3pabOTKH CHCTEMBl WM TIOCJIE€ BBEIACHHUS €€ B
sKcIuTyatanuio. CTOMMOCTh BHECEHHSI B CHUCTEMY W3MEHEHMH, HEOOXOAUMBIX IS yCTpaHEHHS
omMOOK B TpeOOBaHUSAX, HAMHOIO BBIIIE, YE€M HCIIpPaBJICHHE OMIMOOK NPOECKTHUPOBAHUS WIH
KoaupoBaHus. [lpuumHa B TOM, 4YTO H3MEHEHUE TpeOoBaHMI OOBIYHO BIEUeT 3a COOOH
3HaYUTENIbHbIE U3MEHEHHSI B CUCTEME, IOCJIe BHECEHUS KOTOPHIX OHA JOJKHA MPOUTH MOBTOPHOE
TECTUPOBAHUE.

Bo Bpems mporiecca aTrTecTaniiy JOJIKHBI ObITh BBIMOJIHEHBI Pa3WYHbIE THUIBI MPOBEPOK
TpeOoBaHUil.

1. [IpoBepka mpaBmwibHOCTH TpeOoBaHuid. [loap30BaTeTr MOXET CUMTATh, YTO CHCTEMA
HeoOXoauMa JUIsi BBIMIOTHEHUS HEKOTOPHIX oOmpeseneHHbIXx (yHkuuid. OIHAKO JanbHEHIIne
pa3MBbIIUICHUS] M aHAJU3 MOTYT NPUBECTH K HEOOXOIMMOCTH BBEACHHUS JOMOJHUTEIbHBIX WU
HOBBIX (yHKIMHA. CHCTeMbl TMpelHa3HA4YeHBbl MJs pa3HBIX T[OJB30BATENel C Ppa3TUYHBIMU
MOTPEOHOCTSIMU, W TOATOMY Habop TpeOoBaHUN OyneT NPENCTaBIATh COO0O0W HEKOTOPBIH
KOMITIPOMHUCC MEX1y TpeOOBaHUSMH MOJIb30BATENICH CUCTEMBI.

2. [IpoBepka Ha HenmpoTUBOpeunBOCTh. Crienudukaius TpeOGoBaHUM He JOHKHA CONEpKaTh
NPOTUBOPEYHA. DTO 03HAYAET, YTO B TPEOOBAHUSIX HE JOJDKHO OBITH MPOTUBOPEYAIIUX APYT APYTY
OTpaHUYECHUI WU Pa3InYHbIX OMUCAHUM OJHOM U TOH K€ CUCTEMHOM (YHKITUH.

3. IlpoBepka Ha nosiHOTY. Crienudukaiys TpeOOBaHUN JOJKHA CO/IepKaTh TpeOOBaHUs, KO-
TOpbIE ONPENENSIIOT BCE CUCTEMHBIE (DYHKIIMU U OTpaHUYEHHMS, HajlaraeMble Ha CUCTEMY.

4. IlpoBepka Ha BBINOJHUMOCTb. Ha OCHOBE 3HaHMS CYLIECTBYIOIIMX TEXHOJOTUN
TpeOOBaHUS TOJKHBI ObITH IPOBEPEHBI HA BO3MOKHOCTh UX PEAJIHLHOTO BBHIMOJIHEHUS. 3J€Ch TaKKe
MIPOBEPSAIOTCS BO3MOKHOCTH (PMHAHCHPOBAHUS U TpaduK pa3pabOTKH CUCTEMBI.

CymiecTByeT psii METOAOB aTTecTali TpeOOBaHMM, KOTOpbIE MOKHO HCIOJIb30BaTh
COBMECTHO WJIM KaX/IbIil B OTAEIBHOCTH.

1. OG30p TpeboBanuii. TpeOGoBaHMS CHCTEMHO aHAM3UPYIOTCS PEIICH3CHTaMHU.

2. IlporotunupoBanue. Ha 3TOM 3Tane mpoTOTUI CHUCTEMBI AEMOHCTPUPYETCS KOHEYHBIM
MOJIb30BaTEsIM M 3aKa3uuKy. OHU MOTYT SKCHEpUMEHTHPOBAaTh C 3TUM MPOTOTHUIIOM, YTOOBI
yOeaUTHCs, YTO OH OTBEYALT UX MOTPEOHOCTSIM.

3. 'enepanusi TecTOBBIX crieHapueB. B uacane TpeOoBaHUS JOKHBI OBITH TAKUMH, YTOOBI
UX peajH3alnio MOXKHO ObUIO mpoTecTHpoBaTh. Eciu TecThl ans TpeOoBaHMi pa3pabaThiBarOTCS
KaK dYacTh IHpolecca aTTecTallid, TO YacTO JTO TIO3BOJSET OOHAPYKUTh MpoOJieMbl B
cneuudukanuu. Ecau Takue TECTbl CIOXKHO WM HEBO3MOXHO pa3paboTaTh, TO OOBIYHO 3TO
03HauaeT, YTo TPeOOBAHUS TPYAHO BBINOJIHUTH U IOITOMY HEOOXOAMMO UX MEPECMOTPETb.

4. ABTOMaTH3UPOBAHHBIN aHAIU3 HEMIPOTUBOpEeUnBOCTU. Eciiu TpeOGoBaHuUs Mpe/ICTaBICHEI B
BUJE CTPYKTYPHBIX MWIM  (OpMajbHBIX CHCTEMHBIX MOJENEH, MOXHO HCIOIb30BaTh
nHctpymeHtanbHele CASE-cpenctBa s NPOBEPKM  HENMPOTUBOPEUMBOCTH  Mojeneu. s
aBTOMATHU3UPOBAHHON TPOBEPKH HEMPOTHUBOPEYMBOCTH HEOOXOIMMO MOCTPOUTH 0a3zy JaHHBIX
TpeOOBaHUI U 3aTeM NPOBEPUTH BCe TpeOOBaHMA B ATOHM 0a3e NaHHBIX. AHAIN3ATOP TPeOOBaHUIA
TOTOBHUT OTYET 000 BCeX OOHAPYKEHHBIX POTUBOPEUUSIX.

[Tonp30BaTenbCKHE U CUCTEMHBIE TPeOOBAHNUS

Ha ocHOBaHuU MOJyYEHHBIX MOJEJEH CTpPOSITCS MOJIb30BaTEeNbCKUE TpeOOBaHUS, T.€. Kak
ObUIO CKa3aHO B Hayajie ONMMCAHHE HA €CTECTBEHHOM S3bIKE (DYHKIUH, BBITOJIHAEMBIX CUCTEMOH, U
OTrpaHUYECHHH, HaKJIaJbIBAEMbIX Ha HEE.

[Tonp30BaTenbckie TpeOOBAaHUS JIOJDKHBI ONKMCHIBATH BHEIIHEE TIIOBEJCHUE CHUCTEMBI,
OCHOBHBIE (DYHKIIMU M CEPBUCHI MPEIOCTaBIsIEMbIe CUCTEMON, €€ He(pyHKIMOHAIbHBIE CBONCTBA.
Heo6xoauMo BbIIEIUTH ONOPHBIE TOYKU 3PEHUS U CIPYNIUPOBaTh TPEOOBaHMUS B COOTBETCTBUU C
Humu. [lonmp3oBarenbckue TpeOOBaHHUS MOKHO OPOPMHUTH KaK MPOCTHIM IEPEUHCICHHEM, TaK U
UCIIOJIB3YSl HOTALMIO BAPUAHTOB HUCIIOJIb30BaHUS.

Jlanee cocTaBIsArOTCS CUCTEMHBIC TpeOoBaHusA. OHU BKIIFOYAIOT B CEOS:

1. TpeOoBaHMsSI K apXUTEKType CUCTeMbl. Hampumep, 4ucio U pa3MellleHue XPaHWIHI U
CEpPBEPOB MPUIIOKEHHUM.



2. TpeboBanus kK mapamerpam obopynoBaHus. Hampumep, 4acTota NpoLEcCOpPOB CEPBEPOB
U KJIMEHTOB, 00BbEM XpaHWIHII, pa3Mep ONEPAaTHBHON M BUICO IAMSTH, MPOIYCKHAsI CIIOCOOHOCTD
KaHayia u T.J.

3. TpeOoBanuss K TmapaMeTpaM CHCTeMbl. Hampumep, BpeMs OTKIMKa Ha JEHCTBHE
MOJIb30BAaTeNsl, MAaKCUMaJIbHBIM pa3mep nepenaBaeMoro (aiiina, MakcuManbHasi CKOPOCTh Mepeaayn
TaHHBIX, MAKCUMAITbHOE YHCJIO OJJHOBPEMEHHO Pa0OTAIONIMX TTOJIb30BaTENeH H T.1I.

4. TpeboBaHUs K IPOrpaMMHOMY HHTepeiicy.

5. TpeboBanus K CTPYKType CUCTEMBI. Hamnpuwmep, MacmrabupyemocTsb,
pacrpe1eIéHHOCTh, MOTYJIbHOCTh, OTKPBITOCTb.

- MacmTabupyeMOCTh — BO3MOKHOCTh PacIpOCTPAHEHUS CUCTEMBI Ha OOJBIIIOE KOJITUIECTBO
MallliH, He MPUBOJIAIIAs K oTepe paboToCOCOOHOCTH U A(PPEKTUBHOCTH, NPH 3TOM CIIOCOOHOCTD
CHCTEMBbl HapallMBaTh CBOK MOIIMHOCTh JOJDKHA  ONPEIENSATHCS  TOJNBKO — MOIIHOCTBIO
COOTBETCTBYIOIIETO alnapaTHOro o0ecrevyeHusl.

- pacmpeseNneHHOCTh - CUCTeMa JO0JDKHA TOAACP)KUBATh PACHIPEICIEHHOE XPAaHEHUE JAHHBIX.

- MOJIyJIBHOCTh - CHCTEMa JIOJDKHA COCTOATH U3 OTJENBHBIX MOJIYJEeH, MHTErpUPOBAaHHBIX
MEXTy COOO.

- OTKPBITOCTb - HAJIW4YHE OTKPBITBIX HHTEp(PEHCcOB s BO3MOXKHOW JOpPabOTKU H
WHTETPAINH C IPYTUMH CUCTEMaMH.

6. TpeOoBaHus TO B3aUMOJCHCTBUIO M MHTErpalldu C JApyruMH cuctemMamu. Hampumep,
UCTIONb30BaHUe oO0mIeld 0a3pl JaHHBIX, BO3MOXKHOCTH TIIOJIyY€HHsI JAaHHBIX W3 0a3 JTaHHBIX
OIpeICIEHHBIX CUCTEM U T.]I.

IlocTanoBKa 3a1a4u K NPaKTHYeCKOi padore 1

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHUall.

2. [locTpouthb omopHbIE TOUKU 3peHUs] Ha ocHoBaHMM MeToga VORD s dopmupoBanus u
aHanu3a TpeOoBaHuil. PesynbraToM  JODKHBI  SIBUTBCSL B  JMarpaMMbl:  JMarpamma
uAeHTU(UKAIIMY TOUYEK 3PEHUS U AUarpaMMa HepapXUH TOUEK 3PEHUsL.

3. CoctaBuTh HMH(POPMAIIMOHHYIO MOJETb OyAyIled CHCTEeMBbl, BKIIOYAIONIIYI0 B cels
ONHCAaHUE OCHOBHBIX OOBEKTOB CHUCTEMBbl W B3aWMOJAEUCTBUA Mexay HMMH. Ha ocHoBaHuM
MH(POPMALIMOHHOM MOJIENIM, JUarpaMMbl HAEHTH(HKAIMKA TOYEK 3pEHMS, JUarpaMMbl HEpapXuu
TOYEK 3peHusi chopMUPOBaTh TPeOOBAHUS MOJIH30BATENIS U CUCTEMHbIE TPEOOBAHUS.

4. Odopmuts otyer. IIpeacTaBuTh OTUET JUISL 3ALIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 3aIaHUM
B cooTBercTBMM C YyKa3aHHOW NpeaMETHOW 0OJIacThi0 M KJIaccoM paspabaTbiBaeMOn

CHCTEMBI pa3paboTaTh 3aJjaHie Ha MH)XCHEPHBIN MPOEKT.

Ta6muma 1.2 — UnauBuyaibHbIC 3a1aHUAS

Ne | lIpeametHas 061acTh Kiacec UC

1 Ckian MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusaTre CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTan B2B

7 CTpouTenbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBe/icHIE W C ynpasnenus
9 WudpactpykTypa npeanpusTus CIHIIP

10 | AnnapatHas H”HGPACTPYKTypa MPEATNPHUSITH DKcHepTHasi cucTemMa




Conepxanue oT4yeTa

[To BbImoNHEHHON paboTe cocTaBisiercs oT4eT. OTYET BBIMOIHIETCS B 3JIEKTPOHHOM BHJIE.
ITo BBIMONHEHHOMY OTYETY MPOBOAMTCS 3aIUTA PAKTHUECKONU PaOOTHI.

OTtdyer 1O mpakTUYEeCKOW paboTe [OJDKEH COCTOSTh U3 CIEAYIOIIUX CTPYKTYpPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4aCTh;

- OCHOBHasI YacTh;

- 3aKJII0UYEHUE (BBIBOBI).

BBoaHas yacTh oT4YeTa JOJKHA BKJIIOYATh MYHKTHI:

- YCIIOBHE 33]1a4H;

- TIOPSIIOK BBITIOJTHEHHUS.

- IPOrpaMMHO-AaIIapaTHbIE CPEICTBA, UCIOIb3yEMbIE ITPU BHIMOJIHEHUH PaOOTHI.

3amuTa OT4YeTa MO 3aKJIIOYaeTCs B TMPEIbSIBICHUU MPENOAaBATEN0 IOJyYEeHHBIX
pe3yabTaToB B BHAE (ailla M JeMOHCTpalMU TOJyYE€HHBIX HABBIKOB IPU OTBETAaX Ha BOIPOCHI
IpernoaaBaTess.

KonTpoJbHbIe BOIPOCHI

. UTo Takoe *U3HEHHBIN UK WHKEHEPHOTO MpOoeKTa?

. aliTe onpenenenre MoJIeTH )KM3HEHHOTO LIUKJIa HHKEHEPHOTO MPOEKTA.

. [IpuBenuTe Tansl pa3pabOTKH WHKEHEPHOTO TPOEKTA.

. Kakue stamns Bkmouaet B ce0st moaenb XKL I10 cormacuo 'OCT 19.102-77?
. Uto BKIIIOYaeT B ceOs ATl MPEANPOEKTHOTO UCCIIEOBaAHUS ?

. [lepeuncnure GyHKIIMOHATHHBIC TPEOOBAHUS K MHKEHEPHOMY MPOCKTY.

. [lepeuncnure sKCIuTyaTallmOHHBIE TPEOOBAHUS K MH)KEHEPHOMY MPOCKTY.

. [lepeuncnure mpaBuiia pa3pabOTKH TEXHUYECKOTO 3aJaHUs.

. HazoBuTe OCHOBHBIE pa3/ieibl TEXHHYECKOTO 3aJaHusl.

10. HazoBute sTansl BeIpaOOTKH TpeOOBAHUI K MHKEHEPHOMY MPOCKTY.

O 0 1N DN B W —

IIpakTHyeckas padora 2. MeToabl H cpeICTBA MPOEKTHOI0 MeHEIKMEHTa

Leab padoThbl: M3yYyeHHE METOAOB M CPEJCTB MPOEKTHOIO MEHEIKMEHTAa HHXKEHEPHBIX
pelIeHni; TPUMEHEHUE METO/IOB U CPEACTB IPOEKTHOIO MEHEIPKMEHTA.

[IpakTruyeckas paboTa HampaBieHa HA 03HAKOMJICHHE C IPOLIECCOM OIMCAHUS WHKEHEPHOTO
IMPOCKTa U IOJYUCHHWEC HABBIKOB IO HCIIOJIB30BAHHWIO OCHOBHBIX MCTOAOB aHallnM3a HWHXCHCPHOI'O
pereHus.

TpebGoBanust K pe3ynbTaTaM BbINOIHEHHS MPAKTUUECKONU paboThI:

- HaJIM4YKe OMMCAHUsI HHKEHEPHOTO MPOEKTa;

- IPOBCACHUC aHaINn3a OCYIHICCTBUMOCTH BBITTIOJITHCHUS IMTPOCKTA,

- HUIMYME  3aKJIIOYEHHST O BO3MOXKHOCTH  peaiu3alid  MpOeKTa,  COJAepKallero
PEKOMEHIallMd  OTHOCUTENIbHO pPa3pabOTKH CHUCTEMbI, 0a30Bble MPEIJIOKEHUS MO0 00bEMY
TpeOyemoro OrojKeTa, 4YHCIy pa3pabOTUMKOB, BPEMEHH M TpedyeMoMy MPOrpaMMHOMY
o0ecrneyueHuIo.

OcHoBBI TEOpUH

[TpoGyieMbl yripaBiieHHUs UHKEHEPHBIMH MPOEKTaMH BIEpBbIE MPOSBUINCH B 60-X - Hadase
70-X TOAOB, KOTJa NpPOBAJIWINCH MHOTHE OOJBIIME MPOEKTHl MO pa3paboTKe NPOrpaMMHBIX
poaykToB. bbun 3adukcupoBansl 3a1epkku B co3nanuu [10, oHO ObLIIO HEHAIEKHBIM, 3aTPaThl Ha
pa3paboTKy B HECKOJBKO pa3 MPEBOCXOMIN MEePBOHAYAIBHBIC OIIEHKH, CO3/IaHHBIC MPOrpaMMHbIE
CUCTEMBI YaCTO UMEIHN HU3KHE MOKa3aTeIn IPOU3BOAUTEIBHOCTH. [ [pMUnHBI TPOBAIOB KOPEHUIIUCH
B TeX IMOAX0JaX, KOTOPbIE UCIOJIb30BAINCH B YIIpaBICHUU IIpoeKkTamu. lIpuMmensemas meronuka
ObUIa OCHOBAaHA Ha ONBITE YMPaBICHHUS TEXHUYECKHMHU MPOEKTaMU M OKa3ajach Hed(PPEKTUBHOM
npu pa3paboTKe MPOrpaMMHOT0 00ecTIeYeHusI.



BaxxHo moHMMAaTh pa3sHUIY MeXIy mpodeccnoHanbHOM pa3zpadotkoii 10 u mobutenbckum
nporpammupoBanueM. HeobxoaumMocTh yrpaBieHus MPOTPAMMHBIMU MTPOSKTAMHU BBITEKAECT U3 TOTO
¢akra, uro mporecc co3ganus npodeccuoHanbHoro [10 Beerna sBIsSETCS CyObEKTOM OFOIKETHOM
MOJINTUKU OpraHW3alluM, TJ€ OHO pa3palaThIBaeTCs, W HMEET BPEMEHHBIC OTPAHUYCHUSI.
Pabota pykoBoauTEIs MPOTPAaMMHOIO MPOEKTA MO OONBIIOMY CYETY 3aKII0YaeTcsl B TOM, YTOOBI
rapaHTUPOBATh BBHITIOJIHEHUE ATHUX OIO/DKETHBIX W BPEMEHHBIX OTPAaHUYCHHH C y4eTOM OH3Hec-
1eJel opraHu3ali OTHOCUTENBHO pa3pabaTeiBaemoro 110.

PykoBoauTenn mpoeKTOB MPU3BaHBI CIUTAHUPOBATH BCE ATAlbl pa3padOTKU MPOrPaMMHOTO
npoaykra. OHH Takke MOHKHBI KOHTPOJIHMPOBATh XOJ BBIMOTHEHHUS pabOT W COOMIOJEHUS BCEX
TpeOyeMbIx cTaHAapToOB. [IOCTOSHHBIN KOHTPOJBL 3a XOJOM BBHITIOJIHEHHUS] PaOOT HEOOXOAWM IS
TOTO, YTOOBI TIpoIlecC pa3pabOTKU HE BBIXOAWI 32 BpPEMEHHBbIE M OIOJKETHBIC OTpaHUYCHUS.
Xopoliee ynpaBieHHE HE TapaHTUPYET YCIELIHOTO 3aBEpILICHUS MPOEKTa, HO IJI0OX0€ YIpaBleHUE
00s13aTeIbHO TPHBEAET K €ro MpoBaly. DTO MOXKET BBIPA3UTHCS B 33JEP’KKE CPOKOB CIadu
rotoBoro [1O, B mpeBBIIEHUA CMETHON CTOMMOCTH MPOEKTa M B HECOOTBETCTBUMU rotoBoro [1O
crieuupuKanuy TpeOOBaHUH.

[Ipomecc pazpabotkm IIO CymiecTBEHHO OTIMYaeTCs OT TIPOILECCOB  peaTu3aliu
TEXHUYECKUX MIPOEKTOB, YTO MOPOKIAET ONPECICHHBIE CI0)KHOCTH B YIIPABICHUH MPOrPAMMHBIMU
MIPOCKTaMHU:

1. [TporpaMMHBIif PpOIYyKT HemaTepuaneH. [IporpamMMHoe oOecrmieueHue HeMaTepUATbHO,
€ro HeJb3sl YBUJAETh WIW MOTPOraTh. PyKOBOAHMTENh MPOTPAMMHOIO MPOEKTAa HE BHIUT IMPOIIECC
"pocta" pazpabateiBaemMoro I1O. OH MokeT mojaraThCs TOJNBKO HAa JOKYMEHTAIUIO, KOTOpas
(bukcupyer mporecc pa3padoTKH MPOrPaMMHOTO TIPOIYKTa.

2. He cymectByeT craHmapTHBIX MporieccoB paspadotku [10. Ha cerogusimiHuii 1eHb He
CYILIECTBYET YETKOMW 3aBHCHUMOCTH MeEXIy mpoueccoM co3fanus [IO u TuUmoMm co3gaBaemMoro
MPOrpaMMHOTO TpOJyKTa. Jlpyrue TEeXHUYECKHE IUCLUUIUIMHBI UMEIOT JUIMTENbHYI0 HMCTOPHIO,
MPOIIECCHI Pa3padOTKU TEXHUYECKUX M3JIETTUH MHOTOKPATHO ONPOOOBaHbI U MTpoBepeHbl. [Ipormeccs
Co3/1aHusl OONBIIMHCTBA TEXHUYECKHX CHCTEM XOpOIIO H3y4YeHbl. M3ydeHueM 3>Ke MpOIeCCOoB
co3nanus 10 cnenmanucTsl 3aHUMAIOTCS TOJIBKO MocieqHee BpeMs. [1loaToMy moka Helab3s TOYHO
mpelcka3aTh, Ha KakoM JdTame Tmporecca paszpabotku [1O MoryT BO3ZHUKHYTH MPOOIEMBI,
YIpOXKaroye BCeMy TPOrpaMMHOMY MPOCKTY.

3. bonbumme nporpaMMHBIE NPOEKTHI - ATO 4acTo "OJHOpa3oBble" MpOEKThl. boibline
MpOrpaMMHBIE TIPOEKTHI, KaK MPaBUJIO, 3HAYUTEIHHO OTJIMYAIOTCS OT MPOEKTOB, PEAIM30BAaHHBIX
panee. [loaToMy, 4TOOBI YMEHBIIUTH HEOMPEIEICHHOCTh B MNIAHUPOBAHUU MPOEKTA, PyKOBOIUTEIN
MIPOCKTOB JIOJDKHBI 00JIaJjaTh OYEHb OOJIBIIMM MPaKTUYECKHM ombiToM. Ho mocTossHHBIE
TEXHOJOTHYECKHE M3MEHEHHUS B KOMIBIOTEPHON TEXHUKE U KOMMYHHKAIIMOHHOM OOOpYJAOBaHUU
00€CIICHMBAIOT TPEIbIYIIUN OMNBIT. 3HAHWS W HABBIKM, HAKOIJICHHBIC OIBITOM, MOTYT HE
BOCTPEOOBATHCS B HOBOM IIPOEKTE.

[lepeuricieHHBIE OTAWYHUS MOTYT MPHUBECTH K TOMY, YTO peayiM3aliusi MPOEKTa BBIMAET U3
BPEMEHHOTO TpaduKka WM TPEBBICUT OIOKETHBIE ACCUTHOBaHUS. l[IporpaMMmHBIE CHCTEMBI
3a4acTy0 OKa3bIBAIOTCS HOBMHKAMHU KaK B "MJCOJOTMYECKOM', TaK M B TEXHHYECKOM IUIAHE.
[ToaTomMy, TpenBUAsS BO3MOXHBIE MPOOJIEMBI B peaju3allid MPOTPAMMHOTO MPOEKTa, CIEAYeT
BCETJ]a TOMHUTH, YTO MHOTHM U3 HUX CBOWCTBEHHO BBIXOJIUTH 32 PAMKU BPEMEHHBIX U OFOIKETHBIX
OTpaHUYCHH.

IIpouecc ynpasjieHusi pa3padoTKOii MH:KEHEPHOI'0 MPOEKTAa

HeBo3MOXHO omucaTh M CTaHIAPTU3UPOBATH BCE PabOTHI, BBINMNOJHAEMBIE B MPOEKTE IO
co3ganuto [10. Dt paboThl BechbMa CYIIECTBEHHO 3aBUCAT OT OPraHU3alldd, TJE BBITTOIHICTCS
pazpaboTtka I10, u oT THMa co3gaBaeMoro MporpaMmMHOro mpoaykra. Ho Bcerma MOKHO BBIICITUTH
cleyrolue:

- Hanncanue npepnoxennii no cozpanuto 110.

- [ImanupoBanue u coctarieHue rpaduka padot no cozganuto [10.

- O1leHuBaHUE CTOMMOCTH MPOEKTA.

- [lonGop mepconana.



- KonTposns 3a X0/10M BBINOIHEHUS paboT.

- Hanmncanue oT4€TOB M MPEACTaBICHUIA.

[lepBas cTtaaus MporpaMMHOIO MPOEKTa MOYKET COCTOSTh U3 HAIMCAHUS MPEIJIOKEHUM IO
peanu3anuu 3TOro npoekra. [IpemnokeHus TOJKHBI COAEpP’KAaTh OIMCAaHUE LeNIed NMPOEKTOB H
cnoco0oB ux AocTwkeHus. OHM Takke OOBIYHO BKIIIOYAIOT B ceOsl OLEHKH (PUHAHCOBBIX M BpE-
MEHHBIX 3aTpaT Ha BbINOJHEHHE IMpoekTa. [Ipm HEoOXOoIMMOCTH 37eCh MOTYT HPHUBOJUTHCS
00OCHOBaHHUS JIi Nepefayd NMPOEKTa Ha BBHIOJHEHHWE CTOPOHHEW OpraHM3alud WIM KOMaHJe
pa3pabOTUHKOB.

Hanucanue npeanoxeHnii — oYeHb OTBETCTBEHHAs paboTa, Tak KaK JJIsi MHOTUX OpraHHu3a-
1MI BOIPOC O TOM, OYJIET JIM MPOEKT BBIMOIHATHCS CAMOM OpraHM3aliieil min pazpadaTeiBaThCs MO
KOHTPAaKTy CTOpPOHHEH KOMIIaHMEW, sBiseTCs KpuUTHYeckuM. He cymiecTByer Kakux-muoo
PEKOMEHIANI 110 HAITMCAHUIO MPEUIOKEHUIN, MHOTO€E 3/1€Ch 3aBUCUT OT OIIBIT.

Ha »srane nnaHupoBaHUs NpPOEKTa ONPEAEIAIOTCA IPOLECCHl, 3Tanbl U IOJyYEHHBIE Ha
KaKJOM U3 HHUX pe3yJbTaThl, KOTOPHIE JOKHBI MPUBECTH K BBHINOJHEHHIO NMpoekTa. Peanuzanus
9TOro IUIaHA NPUBENET K JOCTWKEHUIO ILenel npoekra. OmnpeneneHue CTOMMOCTH IPOEKTa
HaIlpsIMyI0 CBSI3aHO C €ro IUIAHWPOBAaHUEM, IIOCKOJIBKY 37ECh OLICHMBAIOTCA pECypChl, Tpe-
Oyroruecs /17 BHIIOJIHEHUS TUIaHA.

KoHTponb 3a X0JOM BBINOJIHEHUSI pabOT (MOHUTOPUHI MPOEKTa) — 3TO HEMpPEpPHIBHBIN
IIpoLIeCC, IIPOJOJDKAIOIIMICS B TEYEHUE BCETO CPOKA PeAIU3aluu MPOeKTa. PyKOBOAUTENb JOIKEH
MOCTOSTHHO OTCJICXKMBATh XOJ peali3allid NpoeKTa M CpaBHUBATh (DAKTHYECKHWE M IUIaHOBBIE
MOKa3aTeIH BBIOJHEHUSI paboT ¢ UX CTOMMOCTBIO. XOTsI MHOTHE OPraHU3allMH UMEIOT MEXaHU3MBI
(dbopMaIbHOIO MOHUTOPUHTA PadOT, ONMBITHBIN PYKOBOJIUTENIb MOXKET COCTaBUTh SICHYIO KapTUHY O
CTaJMH Pa3BUTHU MPOEKTA MPOCTO ITyTeM He(OPMaIbHOTO OOIIEHUS ¢ pa3padoTINKaMU.

HedopmanbHblii MOHUTOPUHT YacTO MOMOTaeT OOHApYKUTh MOTEHIHAJIbHbIE MPOOJIEMBI,
KOTOpbIE B IBHOM BHJIE MOTYT OOHapy>KuThcs no3aHee. Hanpumep, exxeqHeBHOE 00CyXKIEHHE X0/1a
BBITIOJTHEHHSI pabOT MOXET BBIIBUTH OTAENbHbIE HEAOPaOOTKHM B CO3/1aBa€MOM IPOTPAMMHOM
npoayKkTe. BMecTo oXHuIaHUs OTYETOB, B KOTOPBIX OyZeT oTpaxkeH (akT "mpoOykcoBku" rpaduka
paboT, MO’KHO OOCYIUTH CO CHEIUAINCTAaMU HaMedarolluecs MPOrpaMMHUCTCKHE MpoOJieMbl U HE
JOMYCTUTh CpbIBa rpaduka pador.

B Teuenue peanuzanuu mpoekTa 0ObIYHO MPOUCXOJUT HECKOJIBKO (hOPMaJbHBIX KOHTPOJIb-
HBIX TIPOBEPOK X0J1a BIMOIHEHHs paboT no coznanuio [10. Takue npoBepkH TOHKHBI 1aTh 00 LIYIO
KapTUHY XOJa pealu3aliy MpoeKTa B IIeJIOM U M0Ka3aTh, HACKOJIBKO yke pazpaboTanHas yacTs [10
COOTBETCTBYET LIEIISIM ITPOCKTA.

Bpems BbImosiHEHHS O0IBIINX TPOrPAMMHBIX MTPOEKTOB MOXKET 3aHUMAaTh HECKOJIBKO JieT. B
TEYEHHE ITOr0 BPEMEHU LIEIU U HAMEPEHHUs OpraHu3allMy, 3aKa3aBLICH MPOrpaMMHBIN IIPOEKT,
MOTYT CYIIECTBEHHO W3MEHHUTbCA. MOXKEeT oKas3aTbCs, YTO pa3padaTbiBa€Mblil MPOTrpaMMHBIN
MPOAYKT CTaJ y>Ke€ HEHY>KHBIM JIM00 MCXO/HbIe TpeboBaHus K coznaBaemomy I10 mpocTo ycrapemnu
U UX HEoOXOAMMO KapIWHAIbHO MEHATh. B Takoil cuTyanuu pyKOBOACTBO OpraHU3alUu-
pa3paboTyrKa MOXET MPUHATh PElIeHHe O MpekpaiieHuu pa3pabotku 10 wmm 06 M3MeHeHuu
MIPOEKTa B LIEJIOM C T€M, YTOOBI YUECTh U3MEHHBIIKECS LEIN U HAMEPEHUs OpraHU3allH-3aKa3uuKa.

PykoBoguTenu mMpoeKTOB OOBIYHO 00s3aHBI CcaMU MOAOUPATh HCIOJHUTENCH JUIs CBOMX
npoekToB. B wumeanbHOM cnyuyae mpodeccHoHaNbHBIM YpOBEHb HCIHOJIHHUTENECH JOJKEH CO-
OTBETCTBOBATh TOH paboTe, KOTOPYIO OHM OYAYT BBINOJHATH B XOJI€ peanu3anuu mnpoekra. OmxHako
BO MHOTHX CIyd4asX PYyKOBOJWTENIM JOJDKHBI MOJIaraTbCs Ha KOMaHAy pa3paboTUMKOB, KOTOpPas
JaneKa oT ujaeanbHol. Takas cuTyanus MOXKeT ObITh BBI3BAaHA CIIEAYIOIIMMHU PUYNHAMMU:

1. bromkeT mpoekTa He IMO3BOJSET MPHUBJIEYb BBICOKOKBATH(PUIIMPOBAHHBIA mepcoHan. B
TaKOM CJIy4ae 32 MEHBUIYIO TUIaTy MPUBJIEKAIOTCS MEHee KBATU(HUIIMPOBAHHBIE CIIEUAIUCTHI.

2. beiBatoT cuTyanuu, KOrjaa HEBO3MOXKHO HAWTH CIIEIIUATUCTOB HEOOXOIMMOMN KBan(pHKa-
IIUM KaK B CaMOIl opraHu3aluu-pa3padoTyrke, Tak U BHe ee. Hampumep, B opranuzanuu "mgydime
Jmoau" MOTYT OBITH YK€ 3aHATHI B IPYTUX MPOEKTaX.

3. Opranu3zanus Xo4eT MOBBICUTh NMPO(eCcCHOHABHBIA YPOBEHb CBOMX paOOTHUKOB. B aToM
Cllyya€ OHa MOXET IMPUBJICYb K YYaCTUIO B TIPOEKTE€ HEONBITHBIX WIA HEIOCTaTOYHO



KBTM(UIIMPOBAHHBIX PAaOOTHUKOB, YTOOBI OHHM MPHOOPETH HEOOXOAUMBIN OMBIT U MOYYHIUCH Y
0oJiee OIBITHBIX CICIHATHCTOB.

Takxum 006pa3zom, MOYTH BCETa MOI00P CHEIMATUCTOB JJIsl BHIOTHEHHSI TIPOSKTa UMEET OII-
peleIIeHHbIe OTPaHUYEHHUS U HE SIBIIIETCS CBOOOTHBIM. BMecTe ¢ TeM He0OX0auMO, 4TOOBI XOTsI OBl
HECKOJIbKO YJIEHOB TPYIIIBI pa3pabOTUYMKOB MUMENH KBAIM(DUKAIMIO U OMBIT, JOCTATOYHBIC IS
paboThl HAJ MaHHBIM TPOEKTOM. B TIPOTHBHOM ciydae HEBO3MOXKHO H30e€XaTh OIMMOOK B
paszpabotke I10.

PykoBoauTenp mpoekta OOBIYHO 00s3aH TOCHLJIATh OTYETHI O XOJI€ €Tr0 BBITIOJHEHUS Kak
3aKa34MKy, TaK M TOAPSAHBIM OpTraHU3alMsIM. OTO JOJKHBI OBITh KpaTKUe JTOKYMEHTHI,
OCHOBaHHBIC Ha MH(POPMAIIMH, WU3BJIEKAEMONU M3 MOAPOOHBIX' OTYETOB O MPOEKTe. B 3TUX oTuerax
JIOKHA OBITh Ta WHGOpPMAIUs, KOTOpas TMO3BOJSAET YETKO OIEHUTh CTENEHb TOTOBHOCTH
CO371aBa€MOT0 MPOTPAaMMHOTO TTPOTYKTA.

B pamkax kypca «CucTemMHass MHXEHEPHs» BBIIEIEHBI CIEAYIONIME POJM B TpyHme Mo
paspabotke [10:

- PykoBoauTens — ol1iee pyKOBOJICTBO MPOCKTOM, HAMMCaHUE JOKYMEHTAIMH, OOIIEHUE C
3akazunkoMm I10;

- CUCTeMHBIIl aHATUTHK — pa3paboTka TpeOoBaHMI (COCTaBICHHE TEXHUYECKOTO 3a/laHusl,
MMPOEKTa IPOTrPAMMHOTO O0ECIICUEHU);

- Tecrep — cocraBneHue maaHa TeCTHpOBaHUS M arrectauuu rorooro IO (mpomykra),
COCTaBJICHHE CIICHApUS TECTUPOBAHUS, 0A30BBIN MpUMEp, MPOBEICHUE MEPONPUITHH IO TUTaHY
TECTUPOBAHUS;

- Pazpabotunk — MoenupoBaHNE KOMIIOHEHT TPOTrPaAaMMHOTO 00ecTieueHusl, KOJUPOBaHHE.

IInannpoBanue nNpoekTa pa3padOTKH MHKEHEPHOT 0 NPOEKTAa

O¢ddexTuBHOE ympaBlieHHE MPOrPaMMHBIM MPOEKTOM HAMpPSIMYIO 3aBUCUT OT MPaBUILHOTO
IUIAaHUPOBaHMUA paboT, HEOOXOAMMBIX JIsi €ro BhIMOMHEHMA. [1aH moMoraer pyKOBOIMTEINIO
MpeIBUIETh MPOOJIEMBbl, KOTOPblE MOTYT BO3HMKHYTh Ha Kakux-InOo sTtamax coszganus [10, u
pa3paboTaTh MPEeBEHTUBHBIE MEPHI IS UX MpeaynpexIeHus uiu pemenus. [1nan, pazpaboTaHHbIHI
Ha HaYaJlbHOM OJTale MpPOEeKTa, pPacCMaTpUBAaeTCs BCEMHU €ro YYaCTHHKAMM KakK pPYKOBOJSIIUI
JOKYMEHT, BBINIOJTHEHHE KOTOPOIO JIOJKHO IPUBECTH K YCIEIIHOMY 3aBEPUICHHUIO MPOEKTa. DTOT
MepBOHAYANIbHBIN IJIaH JOJDKEH MaKCUMalbHO MOJPOOHO OMHMCHIBATH BCE ATAlbl peaau3aluu
IIPOEKTA.

[Ipouecc mIaHUpOBAaHWS HAYMHAETCSA, UCXOAS M3 OMNMCAHUS CUCTEMBI, C OIpeAeTICHUS
IIPOEKTHBIX OrpPaHMYEHUI (BpEMEHHBIE OrPAHUYEHMS, BO3MOXHOCTM HAJIMYHOIO IIEpCOHANA,
OIO/PKETHBIE OrpaHUYEHHUS] W T.J.). OTH OTPaHUUYEHUS JIOJDKHBI OINPEAETSAThCS IMapalljIieIbHO C
OLICHUBAaHUEM IPOEKTHBIX IapaMeTpPOB, TaKUX KaK CTPYKTypa U pa3Mep IIPOEKTa, a TaKxKe
pacmpenenenreM GyHKIUA Cped MCTIOMHUTENCH. 3aTeM OMpenemstoTCsl ATanbl pa3paboTKA U TO,
KaKH€ pe3ysbTaThl JOKYMEHTAlMsl, IPOTOTHUIIBI, IOJACUCTEMBI WJIM BEPCHUM IPOrPaMMHOIO
MPOJYKTA) JIOJKHBI OBITH MOJyYEHbl IO OKOHYaHUM ITHX 3TamnoB. Jlajee HaunHaeTCs HUKINYecKas
yacTh IulaHupoBaHusa. CHavana paspabaTbiBaeTcs rpaduk pabOT MO BBIMOJIHEHUIO MPOEKTa WIIH
JlaeTcs paspelleHre Ha MPOJOJDKEHUE HCIIONIb30BaHUS paHee co3laHHoro rpaduxa. Ilocie storo
MIPOBOJUTCS KOHTPOJIb BBITIOJHEHUS pabOT M OTMEUAlOTCs PACXOXKICHHS MEXKAYy peajbHbIM U
TJIAHOBBIM XOJ0OM PadoT.

Janee, mo Mepe NOCTYIUICHUsI HOBOM MH(OPMAIMK O XO0JI€ BHIIIOJHEHUS IPOEKTA, BO3MOXKEH
MEepPEeCMOTp TMEPBOHAYAIBHBIX OIICHOK IapaMeTpoB IMpPOEeKTa. ITO, B CBOK OYEPEIb, MOXKET
NPUBECTH K U3MEHEHUIo rpaduka padot. Ecnu B pesynbraTe 3TUX M3MEHEHUH HapYIIAlOTCS CPOKH
3aBepUICHUs] MPOEKTa, TOJKHBI ObITh MEPecMOTpPEeHbl (M coriacoBaHbl ¢ 3akazuvkoMm I10) mpo-
€KTHBIE OTPaHUYEHUSI.

KoneuHo, OOJNBLIIMHCTBO PYKOBOAMTENIEH IPOEKTOB HE AyMAaroT, 4YTO peanu3alus HxX
MIPOEKTOB MpOoiieT riaako, 6e3 BCAKUX MpodieM. JKemaTenbHO omucaTh BO3MOXKHBIE MPOOIEMbI
elle 10 TOro, Kak OHM IpOSIBAT ce0si B XOJ€ BBINOJIHEHUS MpoekTa. [loaToMy sydille cOCTaBIATh
"meccumuctuyeckue" rpapuku pabor, yem "ontumuctuueckue"'. Ho, KOHEYHO, HEBO3MOXHO
MOCTPOUTH IUIaH, YYMTHIBAIOLUIMI Bce, B TOM 4YHCIE CllydailHble, NpOOJEMBbl U 3aJEpPKKH



BBITIOJIHEHHUSI TPOEKTa, TMOITOMY M BO3HHKAeT HEOOXOIMMOCTh IEPHUOJUYECKOTrO IepecMoTpa
MPOEKTHBIX OTPAaHUYEHUN U 3TANIOB CO3JIaHUS IPOTPAMMHOTO MPOIYKTAa.

[Inan mpoekTa J0JKEH YEeTKO MOKa3aTh PeCcypchbl, HEOOXOUMBIE Ui pealn3aluy MMPOeKTa,
paznenienue paboT Ha 3Tamnbl U BPEMEHHOM rpaduK BBIMOIHEHUS 3THUX ATanoB. B HEKOTOpHIX op-
raHU3aIUAX TUIaH MPOEKTa COCTABIIAETCS KaK €UHBIN JTOKYMEHT, COJepKallliil Bce BUABI IJIAHOB,
OMHCAaHHBIX BbINIE. B Jpyrux ciyyasx MjiaH MPOEKTa OMUCHIBAET TOJBKO TEXHOJOTHYECKUI
nporecc coznanus [10. B takoMm rutane o0si3aTeIbHO MPUCYTCTBYIOT CCHUIKM Ha IUIaHBI JPYTUX
BUJIOB, HO OHU pa3pabaThIBAIOTCS OTIEIBHO OT IIaHA MTPOEKTA.

Jletanuzanus 1J1aHOB MIPOEKTOB OUEHb PA3HUTCS B 3aBUCUMOCTH OT THIA pa3padbaThIBaeMOro
MPOTPaMMHOTO TIPOJIyKTa W OpraHu3anuu-paspadotunka. Ho B 000M ciaydae OOJIBITMHCTBO
IUTAHOB COJIEPIKAT CIIEAYIOIINE PA3IEIbL.

1. Beenenue. KpaTkoe onucanue 1eneil mpoekTa U NpOEKTHBIX OrpaHUYeHUN (O0KETHBIX,
BPEMEHHBIX U T.JI.), KOTOPbIE BaXKHbI JUIs YIIPABJICHUS IIPOCKTOM.

2. Opranu3zanus BbIIIOJIHEHUS MpoekTa. Onucanue crnocoba noadopa KOMaHIbl pa3paboTdu-
KOB M pacripejielieHue 00s13aHHOCTEN MEXIy YJIeHaMU KOMaH/IbI.

3. Ananu3 puckoB. OnucaHue BO3MOKHBIX IPOEKTHBIX PUCKOB, BEPOSATHOCTH MX IPOsBIIE-
HUS U CTpATeTHil, HalPaBJICHHBIX Ha UX YMEHBIIICHUE.

4. AnmapaTHble W TPOrpaMMHBIE PECypchl, HEOOXOAWMBbIE MJi peallu3allii TPOEKTa.
[lepedyenp anmapaTHBIX CPEJCTB M MPOrPaMMHOTO obOecreueHHs, HEOOXOIUMOro Uit pa3paboTKH
nmporpaMMHOro mnpoaykra. Ecnu anmapatHbeie cpeacTtBa TpeOyeTcsl 3aKkynaTh, NPUBOAMTCA HX
CTOMMOCTb COBMECTHO € Tpa(MKOM 3aKyNKH U MOCTaBKH.

5. Pa3buenue pabot Ha srtamnbl. [Ipomecc peanuzammu npoekTa paz30MBAETCs HA OTICIBHBIC
MPOIIECCHl, OMPEAETSAIOTCS 3Talbl BBIMOJHEHUS MPOEKTa, MPUBOAUTCS OINUCaHHE pPe3yJIbTaTOB
("BBIXOAOB") KaXKJIOTO 3TAna U KOHTPOJIbHbIE OTMETKH.

6. I'pachuk pabot. B 3TOM rpaduke oToOpaxkaroTcs 3aBUCUMOCTH MEXAY OTAEIbHBIMU PO-
neccamu (dtanamu) pazpadotku I10, oneHKkH BpeMeHHM MX BBINOJIHEHHS U pacrpeziesieHUe YJIeHOB
KOMaH/Ibl pa3pab0TUMKOB MO OTAEIBHBIM dTalaM.

7. MexaHn3Mbl MOHMTOPHUHTA U KOHTPOJIS 32 XOJOM BBIIIOJIHEHUS MpoekTa. ONUChIBAIOTCS
MPEJIOCTaBIIIEMbIE PYKOBOIUTEIEM OTUETHI O XOJI€ BBIIOJHEHUS paboT, CPOKU UX MPEIOCTaBICHHS,
a TaKke MEXaHU3Mbl MOHUTOPUHTA BCETO MPOEKTA.

[Inan nomKeH peryisapHO mepecMaTpuBaThCs B Ipoliecce peanu3annu npoekra. OaHu 4acTi
MJ1aHa, HampuMmep rpaduk padoT, U3MEHSIOTCS YacTo, Apyrue Oosnee ctaOunbHbL. [ BHECEHHs
U3MEHEeHUH B IulaH TpeOyeTcs creluanbHas OpraHu3alysl JTOKYMEHTONOTOKA, MO3BOJSIONIAs OT-
CJIEKUBATh 3TU U3MEHEHUS.

IlocTanoBKa 3a1a4U K NPAaKTHYEeCKOH padoTe 2

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHUall.

2. CoctaBuTh OIPOOHOE OMMCAHUE WHKEHEPHOTO MPOEKTA.

3.Ha ocHOBaHMM ONHCaHUS MHKEHEPHOTO IIPOEKTa TMPOBECTH aHAJIM3 Ipoliecca
OpraHM3allMy MPOEeKTUpOBaHMs. B Xo/e aHanM3a OTBETUTHh Ha BOIIPOCHI:

- Uto npou3oiieT ¢ opranu3aieil, eciu cucteMa He OyJIeT BBe/IeHa B SKCIUTyaTaluio?

- Kakue Tekymiue mpoGieMbl CylIIecTBYIOT B OPraHM3allMM U KaK HOBasl CHCTEMa MOMOXKET
UX pEINTh?

- Kakum oOpazom cuctema OyieT crnocoOCTBOBATH IelsiM On3Heca?

- Tpebyet nu pa3paboTka CUCTEMBI TEXHOJOIMH, KOTOpasl 0 3TOr0 HE HMCIIOJIb30BaJIach B
Oopranu3anuu’?

PesynpTatom aHanm3a JOJKHO SBUTHCS 3aKJIFOUEHUE O BO3MOYKHOCTH pEAJIM3alMU ITPOEKTA.

4. Pactipennenuth poiu B Tpymnme (PyKOBOIUTENh TMPOEKTa-pa3padOTUMK, CHCTEMHBIN
aHAJUTUK-Pa3pabOTUHK, TeCTEeP-pa3paboTIHK).

5. 3anoaHUTh pa3aessbl IUIaHa:

- Beenenue



- Opranusanys BHITIOJTHEHUS IPOEKTa

- AHanmu3 pUCKOB

Paznenbl T0MKHBI coiepKaTh PEKOMEHIAlMA OTHOCUTENIBHO pa3pabOTKU CUCTEMBI, Oa30BbIe
MpeyIokKeHUs T0 00bEMY TpedyeMoro OrojpkeTa, Yucily pa3paboTYMKOB, BpEMEHU U TpeOyemMoMy
IPOrPaMMHOMY 00€CTIEUEHUIO.

6. Odopmuts otyet. [IpencTaBUTh OTYET JJIS1 3AIIUTHI.

BapuaHThl HHIAMBUAYAJIbHBIX 32IaHUI

B cooTrBercTBUM ¢ yKa3aHHOW TpPEIMETHONW OOJACTBhIO M KJIAacCOM pa3padaThIBaeMOit
WH(GOPMAIIMOHHON CHUCTEMBl pa3paboTaTh omHucaHue HHOOPMAIMOHHOW CHCTEMBI M TIPOBECTH
aHaJIu3 Mpoliecca OPraHu3aluy HHKEHEPHOTO MPOEKTa.

Ta6muma 2.1 — UaauBuyabHbIC 3a1aHUS

Briciiee y‘Ie6H06 3aBCACHHUC

NC ynpaBnenust

WudpactpykTypa npeanpusTus

CHIIp

Ne | [IpeametHas 061acTh Kiacc UC
1 Ckian MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusaTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTtan B2B

7 CTpouTenbHOE MPEANPUITHE NC yuera
8

9

1

0 | AnmapatHast uHQpacTpyKTypa IpeanpUsITUs

BKCHepTHa}I CHUCTEMA

ConepxaHue oTyeTa

[To BeIMONHEHHOW padoTe cocraBisieTcst oT4eT. OTUYET BHIOTHSAETCS B DJIEKTPOHHOM BUJE.
[To BBITTOJTHEHHOMY OTYETY TIPOBOJIUTCS 3alUTA MPAKTUICCKOUPAOOTHI.

OTdyer MO MpakTUYECKOW paboTe OMKEH COCTOSITh U3 CIEAYIOIUX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIbHBINA JTUCT;

- BBOJIHAS YacTh. KpaTKOE ONHCAHHWE IeJIed TPOeKTa M MPOCKTHBIX OTrpaHUYCHUIN
(OrOIKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaKHBI JIJIS1 YIIPABJICHUS TPOCKTOM.

BBogHas wacTh oOT4YeTa JOJDKHA BKJIFOYATH ITYHKTHI: yCIIOBHE 3a/1a4M; MOPSIOK
BBITIOJTHEHHMSI; IPOTPAaMMHO-aNNapaTHbIe CPEJICTBA, UCIIOIb3yEeMbIE TIPU BBITIOTHEHUH PaOOTHI.

- OCHOBHAasl 4YacThb (omucaHue padoThl): omucaHue WHGOPMAIIMOHHOW CHUCTEMBI; aHau3
Mpolecca OpraHu3aluy MPOSKTUPOBAHUS;, POIIH.

OcHOBHasi 4acTh OTYeTa BKJIIOYAET B ceOs: ONMMCaHWe WHXKEHEPHOTO MPOEKTa - HATMINe
3aKJIFOUEHUSI 0 BO3MOXKHOCTH PEaTU3alliu MPOEKTa, COACPIKAIIETO PEKOMEHAAIMH OTHOCUTEIBHO
pa3pabOTKu CHUCTEMBI, 0a30BbIC MPEMIOKEHHS TO0 00bEMY TpebyeMoro OrKeTa, YHUCTY
pa3paboTUMKOB, BpeMEHHU U TpeOyeMOMy MPOrpaMMHOMY OOECTICYEHHIO; aHAIH3 OCYIIIECTBUMOCTH:
yKa3aTh BO3MOXKHBIC MPOOJIEMBI W IMyTH WX PEIICHUS; POJU YYACTHHKOB TPYMIBI Pa3pabOTKH
WH)XCHEPHOTO MPOEKTA.

- 3aKJII04YEHUE (BBIBOJIBI);

- CIIUCOK UCTIOJIB30BAHHOW JTUTEPATYPHIL.

3ammTa 0TYeTa 3aKIII0YACTCs B MPEIBSIBICHUH TPETIOAABATENIO TOYICHHBIX PE3yJIbTaTOB B
BUJE aiiia U IeMOHCTPAINH MOTYYSHHBIX HABBIKOB ITPHU OTBETAX Ha BOIMPOCHI MPEMOIaBaTENs.

KoHTpo/ibHBIE BOIPOCHI

1. Ipenmoxure, Kro OBl MOr y4acTBOBaTh B (OPMHUPOBAHHMU TpeOOBaHUN IS
YHHBEPCUTETCKOW CHUCTEMBI PETHUCTpalUu CTyAeHTOB. OOBSICHHUTE, MOUYeMy MOYTH HEM30EKHO, YTO
TpeboBaHus, cPOPMYITUPOBAHHBIE PA3HBIMH JTUIAMH, OYIyT MPOTUBOPEUUBHI.



2. Pa3pabarpiBaercsi cuctema I[1O s aBTomMaru3anmuu OUONMMOTEYHOTO Karajora. JTa
cuctema OyzeT coaepkath HHGOPMAIIHIO OTHOCUTEIILHO BCeX KHUT B OMOJIIMOTEKE M Oy/IeT MmoJsie3Ha
OubIMOTEeYHOMY TiepcoHany, aboHeHTaM U uuTaTensM. CuctemMa [OKHA HMETh CpEICTBa
MPOCMOTpa KaTajiora, CpPeACTBa CO3/IaHUS 3alpPOCOB M CPENICTBA, MO3BOJISIONINE TOIH30BATEIISAM
pe3epBUpPOBAaTh KHUTH, HAXOMASIIMECS B JaHHBII MOMEHT Ha pykax. Ornpeaenure OCHOBHbBIE
OTIOPHBIC TOYKH 3PEHUS, KOTOPhIE HEOOXOAMMO YUECTh B CIIEU(PHUKAIIUNA CUCTEMBI, U TTIOKAXKUTE UX
B3aMMOOTHOIIEHUS, UCIIOJIBb3Ysl IMarpaMMy U€papXUH TOUEK 3PEHUS.

3. Iyt Tpex TOYEK 3PEHHsI, OMPEEICHHBIX B CUCTEME OMOJIMOTEYHOTO KaTajora, YKaKUTe
CEpBHCHI U COOTBETCTBYIOIIME JaHHBIC, KOTOPbIE OOECIEYMBAIOTCS STUMH TOYKAMHU 3pEHUs, U
COOBITHSI, KOTOPBIC YIIPABISIOT 3TUMH CEPBUCAMH.

4. Kto pomkeH mpoBoauTh 0030p TpeboBanuii? Hapucyiite Momens mpoiiecca 00630pa
TpeOoBaHUM.

5. Bama koMmaHusi HCMONB3yeT CTaHIAPTHBI MeToHa aHanu3a TpeOoBaHwil. B mporecce
paboTHl BBl OOHAPYXKHWJIM, YTO ATOT METOJ HE YYHUTHIBACT COIMAIBbHBIC (DaKTOPBI, BAXKHBIC IS
CUCTEMBI, KOTOPYIO BBl aHaJIu3upyeTe. Bam pykoBOAUTENb J1ad BaM SICHO MOHATh, KAKOMY METOAY
aHaM3a HY>XKHO cienoBath. OOCyAuTe, YTO BBI JOJDKHBI JIeJIaTh B TAKOW CUTYyAITUH.

IIpakTHyeckas padora 3. MeHeKMEHT 3TAN0OB JKM3HEHHOI0 LIMKJIA HHKEHEPHOI0
NpoeKTa

Heab padorbl: O3HaKOMJIEHUE C METOAOJOTHEN MPOEKTHOIO MEHEIKMEHTA B YNPaBICHUU
MPOCKTaMHU; M3YYCHHE OCHOBHBIX JJIEMEHTOB OIPEICIICHHsI, MPEJCTaBICHUS, MPOSKTHPOBAHUS U
MOJEJIMPOBAHUS MPOTPAMMHBIX CUCTEM.

[IpakTueckass paboTa HampaBJIeHAa HA O3HAKOMJICHHE C OCHOBHBIMH JJIEMEHTaMH
OnpeNeNeHus, MPEICTAaBICHUS, NPOCKTUPOBAHUS U MOJICIUPOBAHUS MPOTPAMMHBIX CHUCTEM C
nomompbio s3pika UML, monmydeHwe HaBBIKOB 10 MPUMEHEHHWIO JAaHHBIX DIIEMEHTOB  JUIS
MOCTPOCHUSI 00BEKTHO-OPHEHTUPOBAHHBIX Mojeneit IC Ha ocHOBaHUU TPeOOBaHUIA.

TpeGoBanust K pe3yJIbTaTaM BBIMIOJTHEHUS TPAKTUYECKON PabOTHI:

- MOJIEJIb CUCTEMBI JIOJKHA COAEPIKATh: IMarpaMMy BapHMaHTOB MCIOJIb30BAHMS; AUArPAMMBbI
B3aUMOJICHCTBUS JJIsI KaXXJOTO BapHWaHTa HCIOJb30BaHUS; JHArpaMMy KJIacCOB, TO3BOJISIONIAS
peann3oBath Bech omnwucaHHbI (yHKiMoHan MC; 00beAMHEHHYIO aUarpaMMy KOMIIOHEHTOB H
pa3MeIeHus;

- 17151 KJIACCOB yKa3aTh CTEPEOTHIIBI;

- B 3aBHCUMOCTH OT BapHWaHTa 3aJaHUs JuarpaMMa pa3MeElIeHHs JOJDKHA TOKa3bIBaTh
pacIoyioKEeHUE KOMIIOHEHTOB B Pacpe/IeICHHOM MPHUIIOKEHHUH.

OcHoBBI TEOPUH

O0mme cBegeHnst 00 00bLEKTHOM MOJACTHPOBAHUH

Cy1iecTByeT MHOKECTBO TEXHOJIOTUN U MHCTPYMEHTAJIbHBIX CPEJICTB, C IOMOIIbIO KOTOPBIX
MOKHO pealn30BaTh B HEKOTOPOM CMBICJIE ONTUMaIbHbIN NpoekT VC, HaunHas ¢ 3Tana aHanusa u
3aKaH4YMBas CO3JaHUEM IPOrPAaMMHOTIO KOJla CUCTEMbI. B OOJBIIMHCTBE CIy4yaeB ATH TEXHOJOTUU
NPEIbABISAIOT BEChMa JKEeCTKHE TpeOOBaHMA K MpoIecCy pa3padOTKU U UCHOIb3YyEMBbIM pecypcam, a
MOTBITKA TPaHC(HOPMHUPOBATh MX TOJ KOHKPETHBIE MPOEKTHI OKA3bIBAIOTCS O€3yCHEUIHbIMU. DTH
TexHosnoruu npeacrasienbl CASE-cpenctsamu BepxHero yposHs win CASE-cpencTBaMy MoJHOTO
xu3HeHHoro nukia (upper CASE tools umum full life-cycle CASE tools). OHu He Mmo3BONSIIOT
ONTUMU3HUPOBATh JEATEIBHOCTh HAa YPOBHE OTIENIBHBIX JJIEMEHTOB IIPOEKTA, M, KaK CIIEJCTBUE,
MHOTHe pa3paboTunku mepeuuin Ha Tak HaszbiBaemMble CASE-cpencrtBa nmxhero yposHs (lower
CASE tools). OnHako OHH CTOJIKHYJIUCh C HOBOW MpoOjeMoil — mpoOiieMol opraHu3aiiu
B3aMMOJICHCTBHS MKy Pa3IMUYHBIMH KOMaHIaMH, Pea3yIOLUMH POEKT.

YHunduuupoBaHHblii A3bIK 00beKTHO-OPHEHTHPOBAHHOI0 MOEJIMPOBAHNS

YHuuuupoBaHHbIH SI3bIK 00BEKTHO-OpUeHTHpoBaHHOTO MozenupoBanus Unified Modeling
Language (UML) sBuiics CpeiCTBOM JOCTHXKEHHMS KOMIIPOMHCCA MEXIY O3TUMH IMOJXOAAMHU.
CymiecTByeT JOCTATOYHOE KOJIMYECTBO HMHCTPYMEHTAIBHBIX CPEJICTB, MOAJECPKUBAOIIMNX C



nomotsio UML kM3HEHHBIH LMK MH(GOPMAIMOHHBIX CHCTEM, U, ogHOBpeMeHHo, UML sBnsercs
JIOCTaTOYHO THOKHUM JUIsl HACTPOMKH U TOJACPKKU CHEIU(PUKU IeATEeIbHOCTH Pa3IUYHbIX KOMaH]I
pa3paboTUYHKOB.

Coznanne UML nHauanocs B okTs10pe 1994 r., xorga JIxxum Pam6o u I'pagu byu u3 Rational
Software Corporation ctanu pabotate Hajg oObenuHeHHeM cBoux merogoB OMT u Booch. B
HacTosiee BpeMsi KOHcopImyM mosib3oBateneit UML Partners BxitouaeT B ceOst mpencTaBuTeneit
TaKUX TpaHA0B WH(GOPMAIMOHHBIX TEXHOJOTHH, kak Rational Software, Microsoft, IBM, Hewlett-
Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npexcrasnser c000i 00bEKTHO-OPUEHTUPOBAHHBIH SI3BIK MOJEIUPOBaHHUS,
oOnaarouil cleayomMUI OCHOBHBIMU XapaKTepUCTUKaMHU:

- ABNISICTCA SI3BIKOM BH3YaJIbHOTO MOJIEIMPOBAHMS, KOTOPBIM oOecreunBaeT pa3paboTKy
penpe3eHTaTUBHBIX MOJeNel JUIsl OpraHu3alii B3auMOJeHcTBHs 3aka3unka u paszpaborunka UC,
pa3nu4HbIX Tpymnn pazpadorunkos UC;

- COACPKUT MEXaHU3MBbI PaCIIPEHUS] U CIIeUAIN3aluK 0a30BbIX KOHIETIIHUN S3bIKA.

UML — 3710 cTanzapTHas HOTalusl BU3yaJbHOTO MOJEIMPOBAHUS MPOIPAMMHBIX CHCTEM,
npuHsaTas koHcopuumyMoMm Object Managing Group (OMG) ocenpto 1997 1., u Ha CeroaHAIIHUAN
JIeHb OHA TOJIIEP’KUBACTCS MHOTMMU 00BEKTHO-OpHeHTHpoBaHHBIMU CASE-nipogykramu.

UML BkitoyaeT BHYTpeHHUI HaOOp CPeCTB MOJICIUPOBAHMS, KOTOPbIE ceyac MPUHSATHI BO
MHOTMX METOJaX M CpeJCTBaX MOJEIMPOBAHUS. DTH KOHIEHIUH HEOOXOIUMBI B OOJIBIIMHCTBE
MPUKIATHBIX 3a]a4, XOTd HE KakKaas KOHUEMNIMs HeoO0XoAuMa B KaXJOW dYacTh KaKJIoro
npuiiokeHus. Ilonp3oBaTensaM A3bIka MPELOCTABIEHBI BO3MOKHOCTH!

- CTPOUTH MOJIEIH Ha OCHOBE CPEACTB fA1pa, O€3 MCIIOJIb30BAHUS MEXaHU3MOB PaCIIUPEHUS
1151 OOJIBIIIMHCTBA TUIIOBBIX MPUIIOKEHUH;

- 100aBIATH MPU HEOOXOJAUMOCTH HOBBIE AJIEMEHTHI U YCIOBHBIE 0003HAYEHUS, €CIIM OHU HE
BXOJIST B AP0, WIH CHEIMATU3UPOBATh KOMIIOHEHTHI, CUCTEMY YCIOBHBIX 0003HaUEHUH (HOTAIHIO)
1 OTPAaHUYEHUS 111 KOHKPETHBIX MPEeIMETHBIX 00acTei.

S3pik UML

Auarpamma
EapHAHTOB
MCMONB30EAHUA

[ [ ]

Aunarpamma Awarpamma
Knaccoe COCTOAHUA

DOuarpamma
NOCNEA0BATENL-
HoCTed

WuterpupoBannan
MOAENb CAOXHOI
CHCTeMBbI

Auarpamma
AeATENBHOCTH

Ouarpamma

Auarpamma Ouarpamma
pasEePTEIBAHHA

Koonepayuu KOMNOHeHTOR

Pucynok 3.1 - UHTerpupoBaHHas MOJENb CII0KHOM cucTeMbl B HOTanuu si3bika UML

Crangapt UML npeanaraer cienyroomuii HaO0op AvarpaMm JUisi MOAEIUPOBAHUS:

l. amarpaMMbl  BapUaHTOB HCIONb30BaHUsA (use case diagrams) — ISl MOAEIUPOBAHUS
OM3HEC-MIPOIIECCOB OPraHM3aIlil M TPeOOBaHUI K CO3/IaBa€MON CUCTEME);

2 nuarpammbl  knaccoB (class diagrams) — [yis MOAETMPOBAHUSI CTATHUECKOH CTPYKTYpPHI
KJIACCOB CHCTEMBI M CBS3EH MEXY HUMH;

3. auarpaMmebl ioBenieHus cuctemsl (behavior diagrams):

3.1 amarpammel B3aumoercTBus (interaction diagrams):
3.1.1 nuarpaMmsl nocieoBaTenbHOCTH (sequence diagrams) u

3.1.2 xooneparuBHble  auarpammbl  (collaboration diagrams) — s
MOJICJIMPOBAHMs Ipoliecca OOMEHa COOOIEHUSIMH MEXy OOBEKTaMu;
3.2 nuarpammbl ~ coctostHui  (statechart diagrams) — ang  MoaenupoBaHUS

IIOBCACHUA O00OBEKTOB CHCTEMBI npu nepexonec nu3 OJHOro COCTOAHUA B IPYTOC,



3.3 nuarpammbl  gesrenbHocTed  (activity diagrams) — 8 MOJENUPOBAHHS
MOBEJICHUST CUCTEMBI B paMKaX pPa3JIMYHbIX BapHAHTOB WCIIOJIB30BAHMS, WIIH
MO/JICIIUPOBAHUS JESATEIBHOCTEH;

4. nuarpammsl peanuzanuu (implementation diagrams):
4.1 nuarpaMMbl  KOMIIOHEHTOB (component diagrams) — Juii MOJETUPOBAHMA
Mepapxuu KOMIIOHEHTOB (TIOJCUCTEM) CUCTEMBI;
4.2 nuarpamMMbl  pa3BepThiBaHus (deployment diagrams) — s MoJenupoBaHUS
(U3NIECKON apXUTEKTYPBI CHCTEMEI.

JunarpaMMbl BADHAHTOB MCIOJIb30BAHUS

[TonsiTue BapuaHTa UCHOJB30BaHUS (use case) BHepBble BBen MBap SIkoOcoH u mpuaan
€My TaKyl 3HAa4MMOCTb, YTO B HAcTOSLIEE BPEMsI BapUaHT HCIOJIb30BAaHUS IPEBPATUICS B
OCHOBHOM 3JIEMEHT pa3pabOTKU U IUIAaHWPOBAHUS MIPOEKTA.

Bapuant  ucnonp30BaHUS  MPENCTaBIsSET  COOOW  IMOCIEAOBATEIBHOCTH  JEHCTBUI
(TpaH3akuMii), BBINOJHSEMBIX CHCTEMOM B OTBET Ha COOBITHE, MHUIUHPYEMOE HEKOTOPHIM
BHEIIIHUM OOBEKTOM (JICHCTBYIOIIMM JHMLIOM). BapuaHT HMCIOIIB30BaHUSI OMUCHIBACT TUIHMYHOE
B3aMMOJICHCTBHE MEXKIY TOJIb30BAaTEeIeM H cUCTeMoil. B mpocreiimem ciiydyae BapUaHT
MCTIOJIb30BaHUS OMpeEeNsieTcs B mpolecce 00CykKJIEHHs ¢ MOJIb30BaTeNeM TeX (QYHKIUI, KOTOpbIe
oH xoten Obl peanuzoBath. Ha si3pike UML BapuaHT MCHOIb30BaHUS M300pakaroT CIEAYIOUIIM

obpa3zom:

Pucynox 3.2 - BapuaHT uCnoyib30BaHUs

JeiicTByromee nuio (actor) — 3TO poJib, KOTOPYIO IMOJIb30BaTeNb UIPAET MO OTHOLIEHUIO K
cucreme. JleHcTByroIMe JHIA MPEICTaBISIIOT COOOM poyM, a HE KOHKPETHBIX JIIOAEH WIn
HauMeHoBaHUs paboT. HecmoTpst Ha TO, 4TO Ha AMarpaMMmax BapHaHTOB HCIOJIb30BAaHUS OHHU
n300paxaroTcsi B BUJE CTHJIM30BAHHBIX YEJIOBEUYECKUX (DUTYpOK, JEHCTBYIOIIEE JUIO0 MOXKET
TaKkXke ObITh BHEUIHEH CHCTEMOH, KOTOpOM HeoOXoauMa HeKOoTopas HWHGopMauus OT JAaHHOU
cucteMbl. [loka3pIBaTh Ha AUarpaMMe JEHCTBYIOIMIMX JIUI] CJIEAYEeT TOJbKO B TOM cllydae, Korja
UM JIEHCTBUTEIBHO HEOOXOAMMBI HEKOTOpble BapHaHThl Hcmosib3oBaHus. Ha s3eike UML
JEWCTBYIOIINE JINIIA TIPEJCTABISIOT B BUE PUryp:

Pucynox 3.3 - JleiicTByroriee JUIio (aKTep)

JleiicTByromue Nuiia JIEISITCS Ha TPU OCHOBHBIX THIIA!

- TI0JIH30BATEIIH;

- CHCTEMEI;

- IpyTU€ CUCTEMBI, B3AMMOICHCTBYIOIINE C JaHHOM;

- BpeMsl.

Bpemsi craHOBUTCS JEHCTBYIOIIUM JIUIIOM, €CIM OT HEro 3aBUCHUT 3allyCK KaKHUX-JTHOO
COOLITHUH B CUCTEME.

CBsi3u MeX1y BapHaHTAMH HCHOJIb30BAHUS M JAefiCTBYIOIIHMU JUIAMH

B s3eike UML Ha nuarpamMMax BapHaHTOB HCIIOJIb30BAaHUS MOJIEPIKUBACTCS HECKOIBKO
TUTIOB CBSI3eH MEXJIy DJIEMEHTaMHM JuarpaMMbl. OTO CBS3M KOMMYHHUKaluu (communication),
BKumtoueHus (include), pactmmpenus (extend) u 0606menus (generalization).



CBsI3b KOMMYHHUKAIIMM — 3TO CBSI3b MEXAY BapHaHTOM MCHOJb30BAHUS U JIEUCTBYIOIIMM
munoM. Ha s3pike UML CBSI3M KOMMYHUKAIlMM TOKAa3bIBAIOT € MOMOIIBI OJHOHANPABICHHON
accoluanuy (CrIONIHOW JTUHUN).

OopruTe KpeauT
1 * AnA knvedTa BaHka
Knwewr Danka

Pucynok 3.4 - IIpumep cBsSI3M KOMMYHUKAIIUU

Csi3p BKIIIOUEHUS TIPUMEHSAETCS B TEX CHUTyalMsX, KOTJa UMeeTcs KakoH-I1nbo
(GbparMeHT TMOBEJCHUS CHCTEMbI, KOTOpBIA TMOBTOpseTcs Oojiee 4YeM B OJHOM BapHaHTe
ucnonp3oBanusi. C  TOMOIIBIO  TakKUX  CBs3el  OOBIYHO MOJAETUPYIOT  MHOTOKPATHO
HCIIONTB3YyeMYI0 (YHKIIMOHATBLHOCTD.

CBsi3b pacmIMpeHHs] MPUMEHSETCS TMPU OMHCAHUM W3MEHEHHI B HOPMAJIbHOM TMOBEICHUU
cucteMbl. OHa ITO3BOIIET BAapHWaHTy HCIIOJIB30BAHHA TOJIBKO ITPpU HeO6XOJII/IMOCTPI HCITIOJIB30BAaTh
(yHKIIMOHATBHBIE BO3MOKHOCTH JPYTOTO.

<<gxtend>>

g - -
- CHATb AeHbIv
CO c4yeTa
.
-~
—

=<include>>

BhINonHWTL
yCKOpeHHoe
CHATHE AeHer

AyTeHTMHMUKMPOBaTh
KNKWeHTa

Pucynox 3.5 - [lpumep cBsi3u BKITIOYEHUS U PACIIIUPEHUS

C mnomouipio cBA3M OOOOIIEHUS TOKAa3bIBAIOT, YTO Yy HECKOJIBKHUX JEHCTBYIOLIMX JIUI]
UMEIOTCSl OOIIHE YEPTHI.
Cnyxawmin %

Cnymawmn ;% Cnysawma BpemeHHbIA %
€ NoYacoBon Ha oKnage CNyRaWWA
onnaron

Pucynok 3.6 - [Ipumep cBsi3u 0000IIeHHS

Jmnarpammbl B3aumojeiicTBus (interaction diagrams)

Huarpammbl  B3aummojeiicTBust  (interaction — diagrams)  ONHCHIBAIOT  TMOBEACHUE
B3aUMOJICCTBYIOIINX TPy 00heKTOB. Kak mpaBuio, auarpaMMa B3aWMOJICHCTBHSI OXBAaTHIBACT
MOBE/JICHHE OOBEKTOB B paMKax TOJIBKO OJHOTO BapuaHTa UCHoNb30BaHus. Ha Ttakoi
aUarpaMMme OToOpakaeTcsi psji OOBEKTOB M T€ COOOIICHWS, KOTOPHIMA OHH OOMCHHBAIOTCS
MEXTy COOOM.

CoobOmienne (message) — 93TO CpPEICTBO, C TIOMOIIBI0 KOTOPOTO OOBEKT-OTIPABUTEIND
3ampammBaeT y 00beKTa MoyqaTessl BBIMOJIHEHHUE OJTHOW U3 €ro Omeparuil.

Nudopmanmonnoe (informative) cooOmieHne — 3TO CcOOOIIeHHe, CHaOXKaroIee OOBEKT-
MOJTy4aTeNlb HeKOTOpoi nH(popmanue 1yt OOHOBICHHS €0 COCTOSHUSI.



Coobmenne-3ampoc (interrogative) — 3To cooOIIeHne, 3anpalIiBalolee Bblgauy HEeKOTOPOH
nHpopmanuu o0 00bEKTe-MoTyyaTene.

HmnepaTtuBHOe (imperative) cooOIIeHHe — 3TO COOOILEHHe, 3allpalIuBaolee y o0beKTa-
MOJTy4YaTelisi BEITOJIHEHUE HEKOTOPBIX JEHCTBHIA.

CymecTByeT JBa BHAAa JUarpaMM B3aWMOJCHCTBHSA: JHAarpaMMbl IOCIEI0BATEILHOCTH
(sequence diagrams) u koorepaTuBHbIE auarpamMmsl (collaboration diagrams).

JAunarpamma nocienoBareabHOCTH (sequence diagrams)
Jlmarpamma TIOCJICIOBATSIIBHOCTH OTPaKAET TMOTOK COOBITHH, MPOWCXOMANINX B paMKax
BapHaHTa UCIOIB30BaHUSI.
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Pucynoxk 3.7 - IIpumep nuarpaMmel 110CJI€0BATEIbHOCTU

Bce gneilictByromue Juia 1Moka3aHbl B BepXHeW dacth  auarpammbl.  CTpenku
COOTBETCTBYIOT COOOILIEHHSM, IEpeaBacMbIM MEXAY ACUCTBYIOIIUM JIMIOM U OOBEKTOM WM
MeX1y 0OBEKTaMHU JIJIsl BBIIOJIHEHUS TPEOYEeMbIX (PYHKIIHH.

Ha pumarpamme mnocnenoBaTeIbHOCTH OOBEKT H300paskaeTcs B BHJIE MPSIMOYTOJIbHHKA,
OT KOTOpPOTO BHHU3 IIPOBEJCHA ITyHKTHPHAs BEpPTHKAJIbHAS JHHUSA. OTa JIMHUS HA3bIBACTCS
muauent xu3HM (lifeline) oObekra. OHa mpenctaBiseT co0oi (parMEeHT MKU3HEHHOTO ITUKIIA
00BEKTa B MPOIECCE B3aUMOICHCTBHUS.

Kaxnoe cooOmieHue mpeacTaBiseTrcss B BUAE CTPEIKHM MEXIY JIHUHUAMHU XU3HH JIBYX
00bekToB. CooOlIeHHsI TOSABIAIOTCS B TOM HOpSAKE, KaK OHU IOKa3aHbl HA CTPAHUIE CBEPXY
BHU3. Kaxmgoe cooOuieHne mnomedaeTcss Kak MUHMMYM HMeHeM cooOmenus. [Ipu sxenanuu
MOXHO J00aBHTh TaKXe€ AapryMEHThl W HEKOTOPYIO YIpaBISAIONyl0 uHbopmarmoo. MOoXHO



nmokasath camojenerupoBanue (self-delegation) — cooOrmienne, KOTopoe 00BEKT MOCHUIAET CaMOMY
cebe, MpU ATOM CTPENTKa COOOIICHHUS YKa3bIBACT HA TY K€ CAMYIO JIMHUIO JKH3HHU.

JAunarpamma xoonepauum (collaboration diagram)

JuarpaMmbl Koomnepaluu OTOOpa)kaloT MOTOK COOBITUH dYepe3 KOHKPETHBIM ClIeHapHii
BapHaHTa HCIOJIb30BAHUS, YIOPSAOUYEHBI 110 BPEMEHH, a KOONEpaTHBHBIE IHarpaMMbl OoOJIblIe
BHUMAaHHS 3a0CTPSIOT HA CBS3SIX MEXKAY OOBEKTaMH.

Ha nmarpamme koomepauuu TNpeacTaBieHa BCs Ta uHopMalus, KOTopas €CTb U Ha
IrarpaMmMme TMocCJeI0BaTeIbHOCTH, HO KOOTIEpaTUBHAS JHarpaMMa IMo-JpyroMy ONKCHIBACT ITOTOK
coObITH. M3 Hee serye TOHATH CBSI3M MEXAy OOBEKTaMH, OJIHAKO, TpYJHEE YSCHUTDH
IIOCJIEAOBATEIBHOCTH COOBITHIA.

Ha xoomepaTuBHOH JuarpamMme Tak jke, KaKk M Ha JAMarpamMme IOCJIelI0BaTeIbHOCTH,
CTpelKd 0003Ha4yaroT CcOoOOIIeHUsl, OOMEH KOTOPHIMH OCYLIECTBIISIETCS B paMKax JJaHHOTO
BapHaHTa MCIONb30BaHMsA. MIX BpeMeHHasl MociieoBaTeIbHOCTh YKa3bIBAaeTCsA MyTEeM HyMepaluu
COOOIIIEHUI.

2:CunTaTe Ne KapTe
—_—

1: MpUHATE KapTy

5: Beog RIN-kona (1234)

3anpocu f_ A
xpar ATM

Pucynok 3.8 - [Ipumep nuarpammsl Koornepanun

JAmnarpammbl kiaccoB. O0mue cBeeHUst

Jlmarpamma KjlaccoB ONpeAessieT THIThI KJIAaCCOB CUCTEMbI U Pa3IMYHOTO pOJa CTaTUYECKHE
CBSI3U, KOTOpBIC CYIIECTBYIOT MEXIy HUMH. Ha nuarpamMmax KJaccoB H300pa)aroTCs TaKKe
aTpuOyTHl KJIacCOB, OMNEpAIMH KJIACCOB M OTPAHMYEHHUS, KOTOPHIE HAKIJIAABIBAIOTCS Ha CBSI3U
MEXy KITacCaMH.

Huarpamma knaccoB UML - 3to rpad, y3/imaMu KOTOPOTO SIBIISFOTCS SJIEMEHTHI CTAaTHUECKON
CTPYKTYPBI IPOCKTA (KJIACCHI, UHTEPQEICHI), a JyraMu - OTHOIICHHSI MEXY Y3JIaMH (aCCOIMAIHH,
HacJIeJ0OBaHHUE, 3aBUCUMOCTH).

Ha muarpaMme Ki1accoB M300pakaroTCs CIEAYIONINE YIIEMECHTBI:

- [Taker (package) - HaOOp >JIEMEHTOB MOJIENH, JIOTUYECKH CBA3AHHBIX MEXKITY CO0Oi;

- Knacc (class) - onrcanne oOmux CBOWCTB IPYIIIBI CXOHBIX 0OBEKTOB;

- Uuatepdeiic (interface) - aOCTpaKTHBIM Klacc, 3aMalomuil HaOOp omepamuii, KOTOpHIE
O00BEKT IMPOU3BOJILHOTO KIIACCa, CBSA3aHHOTO C JIaHHBIM HWHTEP(EHCcOM, MPEIOCTaBISACT APYTHUM
o0BeKTaM.

IlocTanoBKa 3a1a4u K NPaKTHYeCKO# padoTe 3

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHuall.

2. IlocTpoiite nuarpaMMmy BapHaHTOB HCIIOJIb30BaHMS JUIsl BBIOpAaHHON MH(OPMALMOHHON
CUCTEMBI.

3. BeinosHUTE pearn3aliio BApMaHTOB HCIIOJIb30BaHHUS B TEPMUHAX B3aMMOJIEHCTBYIOLIMX
O0BEKTOB M TIPEACTABIAIONIYI0 COOOW HAOOp IuarpaMm:

3.1 quarpamMMm KJIaccoB, peaIM3yIOIIMX BAPHUAHT MCIIOJIb30BaHMS;



3.2 nmuarpaMM B3auMOJCHCTBHS (AMAarpamMMm TIOCJIEAOBAaTEIBHOCTH U KOOINEPATUBHBIX
auarpamMM), OTpaXKarolMX B3aUMOJCIHCTBHE OOBEKTOB B IMpoliecce pealv3allid BapuaHTa
HCIIOJIb30BaHUs.

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

5. IlocTpoiiTe nuarpaMMmy COCTOSHMM Ui KOHKPETHBIX OOBEKTOB HH(POPMALMOHHON
CUCTEMBI.

6. Iloctponts OTYET, BKIIOYAIOIIUN BCE IIOJIyYEHHBIE YPOBHU MOJEIHM, OIHCAHUE
(GyHKIIMOHAJIBHBIX OJIOKOB, MOTOKOB JaHHBIX, XPAaHWIWII M BHEHUIHHX 00bekToB. [IperncraButh
OTYET IO NPAaKTUUECKOH paboTe A 3aIIUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUM

B cootBercTBUM C yKa3aHHOﬁ HpCHMeTHOﬁ 00JIaCTBI0O W KJIACCOM pa3pa6aTLIBaeM0r (O)
IMPOCKTa HOCTpOfITe AuarpaMmy BapHAHTOB HMCIIOJIB30BaHUA, BBIMIOJIHUTC PCAIU3aAlUI0 BApPHWAHTOB
HUCIIOJIB30BaHMs, HOCTpOﬁTe Auarpammy COCTOSIHUI JJI1 KOHKPCTHBIX 00BEKTOB IIpOCKTA.

Ta6mumma 3.2 — UnauBuyaibHBIC 3a1aHUS

Ne | [IpeametHas 061acTh Kiacec UC

1 Ckian MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusaTre CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTan B2B

7 CTpouTenbHOE MPEANPUITHE NC yuera

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

10 | AnnapaTtHas HHGPACTPYKTypa MPEANPHUSITH DKcHepTHasi cucTemMa

ConepxaHue oT4yeTa

[To BbIMONHEHHON paboTe cocTaBisieTcs oTyeT. OTUET BBIOJIHIETCS B DJICKTPOHHOM BHJIE.
1o BBIMTOIHEHHOMY OTYETY POBOJUTCS 3alIUTa MPAKTUYECKONU PabOTHI.

Otuer mO mpakTU4YecKOM pabdoTe [OIKEH COCTOATh U3 CIERYIOIIUX CTPYKTYpPHBIX
JJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJIHAs 4acCTh;

- OCHOBHasi 4YacThb (omucaHue paOoThl): JauMarpaMMa BapHAHTOB  HMCIIOJIb30BAaHHS
MH(GOPMaLIMOHHON CUCTEMBI, TuarpaMMa COCTOSIHUM JJ1s1 00bEKTOB MH(OPMALIMOHHON CUCTEMBI;

- 3aKJIF0OYCHUE (BBIBOJIBI).

BBoaHas yacTh oT4YeTa JOJKHA BKIIOYATh MYHKTHI:

- YCIIOBHE 33]1a4H;

- TIOPSIIOK BBITIOJTHEHHUS.

- IPOrpaMMHO-AaIIapaTHbIE CPEICTBA, UCIOIb3yEMbIE ITPU BBIMOJIHEHUH PaOOTHI.

3amuTa OTYeTa MO MPAKTUYECKOM paboTe 3aKiIIouaeTcsi B MPEAbSBICHUH IMPENOJaBaTEIIO
MOJIyYeHHBIX Pe3yJIbTaTOB B BHJIE (aiija U IEMOHCTpPAIIMH MOJYyYCHHBIX HABBIKOB IPH OTBETaX Ha
BOITPOCHI ITPETIOIaBATEIIS.

KonTpoJbHbIe BOIPOCHI

1. JlaiiTe onpeneneHne NOHATUIO «BAPUAHT UCIIOIb30BAHUS.

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

4. Kakue THIIBI COOOIIEHUI MOTYT PUCYTCTBOBAThH HA IUAarpaMMax B3auMOJCHCTBUS?

5. JlaiiTe onpejeieHne MOHATHIO KJIacc, 00BEKT Kiacca.

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



IIpakTHyeckas padora 4. TeXHOJOTUH NPOEKTHOI0 MEHEKMEHTA B pellieHH !
HHKEHEPHBIX 32124

Heab padorel: M3yueHre METON0JIOTMH yIIpaBiaeHUs poekTamu. [loirydeHre HaBBIKOB 1O
IIPUMEHEHNIO JTAHHBIX METOAOJIOTHI IS TUIAHUPOBaHUsA MpoekTa. M3ydeHne MeronoB ynpaBieHUs
Ka4eCTBOM IIPOEKTHPOBAHHS HH(POPMALMOHHBIX CHCTEM

[IpakTuyeckas paboTa HampaBieHa Ha O3HAKOMJICHHE C OCHOBHBIMH HOHSATHIMHU
METOJIOJIOTUN YIPAaBJIEHUS MPOEKTaMH, MOJyY€HHUE HABBIKOB IO NMPUMEHEHHIO JaHHBIX MOHATHUI
IpU TOCTPOCHUH IIJIaHA TPOEKTa, MOCTPOeHUs rpaduka paboT, pacupeseNeHHs UCIOIHUTENEH,
YOpaBJIE€HUS  PUCKaMHM, M3yYE€HHE  METOJOB  YIPaBICHUS  KaueCTBOM  IPOCKTUPOBAHHS
MH(OPMAIMOHHBIX CHCTEM

TpeboBaHus K pe3ybTaTaM BBIIIOJHEHUSI IPAKTUUECKOM paboThI:

[TocTpouTs MOzENb yIIpaBIEHUS IPOEKTOM, BKIIOYAIOLLYIO:

- OIIPENICTICHHE BCEX JTallOB IIPOEKTA, 3aBUCHUMBIX 3TallOB, ONPEACICHUE UINTEIbHOCTU
JTAaroB;

- IIOCTPOCHHE HA OCHOBE IOJYUYEHHBIX JTAaHHBIX CETEBOM M BPEMEHHOW Juarpamum;

- MOCTPOEHUE JUarpamMmbl pacrpeaeneHus: pabOTHUKOB 110 Tanam;

[Ipu onpenenennu sTamna ykasslBaeTCsl €r0 Ha3BaHUE — OTpaXkarolllee CyTh dTana (Harpumep,
OTIpe/IeJIEeHUE I0JIb30BATENbCKUX TpeOOBaHUM, NPOEKTUpOBaHUE HHTepdeiica); ATAnoB JOIKHO
ObITh HE MeHee 7, B IPOEKTE 3a/1eHiCTBOBAHO 3 YenoBeKa NepcoHaia (rpymmna pa3paboTylKoB).

OcHoBBI TEOpUH

IIlnanupoBanue npoekra

VYnpaBieHne TpOrpaMMHBIM TPOEKTOM 3aBHCUT OT TPABWJIBHOTO IUIAHUPOBAHUS padoT,
HEOOXOIUMBIX JUISl €ro BhINoMHeHH. [1nan noMoraer MeHeKepy MpeaBUIeTh IPOOIEMbl, KOTOpPbIE
MOTYT BO3HHUKHYTh Ha KaKUX-I100 dTamax co3manus [10, u pa3paboTaTth MpeBEHTUBHBIC MEPHI IS
uxX mpeaynpexiaeHus win pemeHus. Ilman, pa3paboTaHHbBI Ha HayalbHOM JTane IPOEKTa,
paccMaTpUBAETCS BCEMH €r0 YYaCTHHKAMH KaK PYKOBOJSIIUEN JOKYMEHT, BBITTOJHEHHE KOTOPOTO
JOJDKHO TPUBECTH K YCIEUIHOMY 3aBEPLICHHUIO MPOEKTa. DTOT NEpBOHAYAIbHBIN IUIaH JIOJKEH
MaKCHMaJIHO TOJIPOOHO ONMCHIBATh BCE ATAlbl peanu3anuu mnpoekta. Kpome paspaboTku mianHa
IIPOEKTa, Ha MEHEKEpa JIOKUTCA OO0S3aHHOCTh Pa3pabOTKH APYruX BHUJOB IUIAHOB. DTH BUJIBI
IUTAHOB KPaTKO onucaHbl B Tabmuie 3.1.

B nuctunre 1 mokasan mponecc miaHupoBanusi co3nanus [10 B Buze nceBaokona. 31ech
ClIeJIaH aKLEHT Ha TOM, 4TO IUIAHMPOBAaHUE — JTO UTEPAIIMOHHBIN Tporiecc. [lockonbKy B mporecce
BBINOJIHEHHUSI NPOEKTa TOCTOSHHO IOCTyHaeT HOBas MHQpOpMauus, IUIAaH JOJDKEH peryJssipHO
nepecMaTpuBarbes. BakHbIME (hakTOpamMH, KOTOpBIC IOJDKHBI YUYUTHIBAThCA TIPH pa3pabOTKe
IUIaHa, SBJISIIOTCS (PMHAHCOBBIE U JIENIOBBIE 00s3aTeNIbCTBA OpraHM3aluu. Ecau oHM M3MEHSIOTCH,
9TH U3MEHEHUS TAK)Ke JOJDKHBI HAWNTH OTpaXeHHE B TUIaHe padorT.

Tabmura 4.1 - Bunas! miasoB

Ilnan Omnucanue

IInan xayecTBa OnuceiBaeT CTaHAAPTHI M MEPOINPHUATHS 10 TOJACPKKE KadyecTBa
paspabatsiBacmoro 110

IInan arrecTanuu OrnuceIBaeT crocoObl, pecypchl U epedeHb padboT, HEOOXOAUMBIX JJIS aT-

TCCTAalluN HpOFpaMMHOf/'I CHUCTCMBbI

[lnan  ympasnenus | OMUCBHIBAET CTPYKTYPY M MPOLECCH YIpaBleHHUsT KOH(UTypanueit
KOH(Hrypanuen

[Inan  compoBox- | [Ipeanaraet niuan MeponpusTHi, TpeOyroumxcs s conpoBoxaenus 110
nerns [10 B IIPOIIECCE €T0 IKCIUTyaTalluH, a TAK)Ke pacueT CTOMMOCTH COMPOBOXK/IC-
HUS 1 HEOOXOIMMBIE JIIsl 3TOTO PECYPChI

[Inan mo ymnpasiue- | OnuchbIBaeT MEPOIPUTHsI, HalpaBJICHHbIE HA IMOBBIIICHUE KBaJIH(UKa-




HHIO ICPCOHAJIOM | WX YJICHOB KOMaHbI paSpaGOT‘{I/IKOB

KoHTpo/IbHbIE 0TMETKH 3TaNoOB padoT

Menemxepy [uis opranuzanuu mnpoiecca cozganus [10 u ynpaBneHus uM HeoOXoAuMa WH-
¢dopmanus. IlockonbKky caMo NporpaMMHOE OOECIEYeHHE HEOCSI3aeMO, 3Ta YIpaBICHUYECKAs
uHpopMalns MOKET OBbITh MOJyuyeHa TOJIBKO B BHUJE TOKYMEHTOB, OTOOPa)KAIOIIUX BHITIOJHEHHE
OYepeHOTOo ATarna pa3paboTKU MPOrpaMMHOT0 Mpoaykra. be3 3Toit nHpopmManuu Helb3sl CyAUTh O
CTEIEeHU FOTOBHOCTHU CO3/1aBAEMOT0 MPOYKTa, HEBO3MOXKHO OLICHUTh IPOU3BE/IEHHBIE 3aTPaThl WK
WU3MEHUTH Tpaduk pabdoT.

[Tpu mnaHMpoBaHUM MpoOIecca ONPEICISIOTCS KOHTPOJIbHBIE OTMETKH— BEXH, OTMEUAIOLIHe
OKOHYaHHUE OMNpEeIENICHHOTO 3Tana padot. s KakaolW KOHTPOJIBHOH OTMETKH CO3/1aeTCsl OTYeT,
KOTOPBI MPEAOCTaBIseTCS] PYKOBOJACTBY MPOEKTAa. DOTH OTYETHl HE JOJKHBI OBITH OOJIBIIUMH
O0BEMHBIMU JIOKYMEHTAMH{; OHHU JOJDKHBI TMOJIBOJIUTH KPATKHE HTOTM OKOHYAHUS OTIEIBHOTO
JIOTUYECKH 3aBEPILIEHHOrO 3Tara MpoeKTa. DTarnoM He MOXeT ObITh, Hanpumep, "Hamucanue 80%
KoZa mporpamm", IOCKOJIbKY HEBO3MOXKHO IPOBEPUTH 3aBEPILLIEHUE TAaKOro "stama’; Kpome TOro,
nonobHas wuHpOpMalnMsg TNpPaKTUYECKH Oecrioyie3Ha ISl YIPaBJICHUS, IIOCKOJBKY 3]IeCh He
oToOpaxkaeTcs CBsA3b 3TOr0 "3Tana" ¢ apyrumu 3tanamu cosznanus I10.

OOBIYHO 1O 3aBEpIICHUH OCHOBHBIX OOJBIIUMX JTaloB, TaKUX Kak pa3zpaboTka
cneunuKaii, MPOSKTHPOBaHWE M T.I., 3aka3uuky [IO mpemocraBisioTCs pe3ynbTaThl HUX
BBITIOJTHEHMSI, TaK Ha3bIBa€Mble€ KOHTPOJBHBIE TIPOEKTHBIE JJIEMEHThl. ITO MOXKET ObITh
JOKyMEHTAIsI, MPOTOTHII HPOTPAMMHOTO MPOAYKTa, 3aKOHUEHHbIe moacuctembl [10 u T.1.
KoHTponbHble TPOEKTHBIE 3JEMEHTHI, MpefocTaBisemble 3akazuuky [1O, moryT coBmamath ¢
KOHTPOJIBHBIMH OTMETKaMH (TOYHEE, C pe3yJbTaTaMH BBINOJIHEHUS KakKoro-immbo srtama). Ho
oOpaTHOe yTBepXAeHHEe HeBepHO. KOHTpOIbHBIE OTMETKM — 3TO BHYTPEHHHE IMPOEKTHBIC
pe3yJIbTaThl, KOTOPbIE UCIOIB3YIOTCS Ul KOHTPOJIS 332 XOJOM BBINOJIHEHHUS MPOEKTAa, U OHU, KaK
MIPaBUIIO, HE MPEIOCTaBIsAI0TCA 3aKazuuky [10.

Jlnist oripeniesieHust KOHTPOJIBHBIX OTMETOK BeCh rnporecc co3nanus 110 nomkeH ObITh pa3ouT
Ha OTJAENbHBIC 3Talbl C YKa3aHHBIM "BbIXOAOM" (pe3yJbTaToM) Kakaoro sTama. Hampumep, Ha
pucyHke 4.1 mokaszaHsl 3Tambl pa3paboTku cnenrukauy TpeOOBaHUN B ciyyae, KOTAa Ui ee
MIPOBEPKU HCMOJIB3YEeTCd MPOTOTUII CHUCTEMBI, a TaK)Ke MPEJICTABICHBI BBIXOJHBIC PE3YJIbTAaThI
(KOHTPOJIbHBIE OTMETKM) KaXIOro JTama. 37eChb KOHTPOJBHBIMUA TPOEKTHBIMU 3JE€MEHTaMH
SIBJISIFOTCSI TPEOOBaHMS U crieUUKAIUs TpPeOOBaHUA.
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Pucynoxk 4.1 - Dransl nporecca pa3paboTku cnenudukanuu

I'pa¢gux pador

CocraBlieHHe T pa(bmca - OJHa HU3 CaMbIX OTBETCTBCHHBIX pa60T, BBITIOJTHACMBIX MCHEIXKEC-
pOM TMpoeKTa. 37ech MEHEKEep OLIEHMBAET UIMTEIbHOCTh IMPOEKTa, ONpeAesieT pecypchl, He-
00XO/MMBIE ISl pean3alui OTAEIbHBIX 3TAaloB padOT, U MPEACTABISAET UX (ITambl) B BHIE CO-
TJIACOBAHHOW TOCJEAO0BATEIbHOCTH. ECiIM maHHBIM MPOEKT MoJ00EH paHee pealM30BaHHOMY, TO
rpaduk paboT MOCIETHETO MPOEKTa MOXHO B3SATh 32 OCHOBY HJsl JaHHOTO mpoekrta. Ho 3arem
ClleyeT y4ecTb, YTO Ha OTIENbHBIX 3Talax HOBOIO MPOEKTa MOTYT MCIOJB30BaThCS METONbI U
noaxoAbl, OTJIMYHBIC OT UCIIOJIb30BAHHBIX PAHEC.

Ecnu mpoekt sBnsieTcss MHHOBALIMOHHBIM, I€pBOHAYajbHbIE OLIEHKH JJIUTEILHOCTH U
TpeOyeMBIX pPeCcypcoB HaBepHsAKAa OyIyT CIMIIKOM ONTUMHUCTHUYHBIMH, JaXe €CIU MeEHeIKep



MIOTIBITACTCS TIPETYCMOTPETh BCE BO3MOXKHBIE HEOXKUIAHHOCTH. C 3TON TOUYKM 3pEHHUS TPOCKTHI
co3manus [1IO He oTiaM4YaroTcs OT OOJBIIMX HHHOBAIMOHHBIX TEXHUYECKHX IMPOEKTOB. HoBEIC
a’pOTOPTHI, MOCTHI U JIa)K€ HOBBIC aBTOMOOWITH, KaK MPABUIIO, MOSIBISIFOTCS MO3Ke TIEPBOHAYAIBHO
OOBSBJICHHBIX CPOKOB WX CJA4d WM TIOCTYIUICHHS Ha PBIHOK, 4YeMy TPHYHHOW SIBIISIOTCS
HEOKUJAHHO BO3HHKIIHE MPOOIEeMbl U TpyAHOCTH. VIMeHHO mosTOMy rpaduku paboT He0OX0IuMO
MMOCTOSTHHO OOHOBJISATH 10 MEpe MOCTYIUICHUS HOBOM MH(OPMAIIUN O XOJIC BBITOJTHCHHUS ITPOCKTA.

B npornecce cocraBnenus rpaduka (pucyHok 4.2) Bech MacCHB paboT, HEOOXOAMMBIX st
peanu3aiyy MpoeKTa, pa3oMBaeTCs Ha OTICIBHBIC ATAIBI M OLIEHUBAETCS BpeMsi, TPeOYIoIeecs st
BBITIOJTHEHHSI KaK0r0 dTana. OOBIYHO MHOTHE 3Tambl BHIMOIHIIOTCS mapamienbHo. ['paduk pador
JOJDKCH TPeIyCMaTpuBaTh 3TO W PACHPENeIsaTh IPOU3BOJCTBEHHBIC PECYpPChl MEXAY HUMHU
Haubosee ONTHUMAalbHBIM 00pa3oM. HexBaTka pecypcoB ISl BBIIIOJIHEHHUS KaKOTO-JIHOO KPHUTH-
YEeCKOT0 dTara - 9acTas MpUIrHa 3aJePXKKU BBITIOJTHEHHS BCETO MPOCKTA.

JITUTeTbHOCTh ATAOB OOBIYHO JO0JKHA OBITH HE MeHbIIe Henenu. Ecnu ona OyJeT MeHb1e,
TO OKa)XeTCs HW)KE TOYHOCTH BPEMEHHBIX OIEHOK I3TalloB, YTO MOXET NPHUBECTH K YaCTOMY
nepecMoTpy rpaduka pabor. Takxke merecooOpazHo (B acmeKkTe YOpaBiICHHs MPOEKTOM)
YCTaHOBUTh MAKCHUMaJIbHYIO JJIUTEIBHOCTh 3TANoB, HE mpeBbimaromyo 8 win 10 venens. Ecnu
€CTh JTalbl, UMEIOIIHE OOJNBIIYI0 JUIUTEIHHOCTh, UX CIIEAyeT Pa3OUTh Ha JTallbl MEHBIICH IH-
TEJIBHOCTH.

[Ipu pacyere IUTETHHOCTH 3TAMOB MEHEKEP JOJKEH YUUTHIBATh, YTO BHITIOTHEHHE TTFO00-
ro sTamna He oloiinercs 0e3 OOJBIIKMX WM MaJeHbKUX MpobsieM U 3ajepkek. Pa3paboTunku MOTYT
JIOMyCKaTh OIMIMOKK WU 3a/IepKUBAaTh CBOIO pPabOTy, TEXHHKA MOKET BBIUTH U3 CTPOS JIHOO
anmapaTHbBIC WK MPOTPAMMHBIC CPEJICTBA IMOICPIKKH TpoIriecca pa3pabOTKH MOTYT TOCTYIHTH C
omozganueM. Ecii NpOeKT MHHOBAIlMOHHBIA M TEXHUYECKU CIIOKHBIM, 3TO CTAaHOBUTCS JIOTION-
HUTEIIBHBIM (DAKTOPOM TIOSIBIICHUSI HEMPEABUICHHBIX TPOOJIEM M YBEIWYCHHS JUTUTEIHBHOCTH
pean3anuy MpoeKTa Mo CPaBHEHUIO C EPBOHAYATIHLHBIMU OIICHKAMH.

Kpome BpeMeHHBIX 3aTpat, MEHEKep JOHKSH PACCUMTATh IPYTHE PECYPCHI, HEOOXOMMBIC
JUIS YCTEIIHOTO BHITIOTHEHHs Kaxaoro stana. OcoOblii BHII pecypcoB — 3TO KOMaH/Aa pa3padboT-
YHKOB, NMPHUBJICUCHHAS K BBITIOJHCHHIO MPOEKTa. [[pyruMu BHJIaMH pecypcoB MOTYT OBITH HE00-
X0JUMOe CBOOOJHOE TUCKOBOE MPOCTPAHCTBO HA CEpBEpe, BPEMs HCIIOJIB30BAHUS KaKOTO-THOO
CTIEMATEHOTO 000PYAOBaHMS U OIO/PKETHBIE CPEACTBAa HA KOMAaHIMPOBOYHBIE PACXOIbI IIEPCOHAIA,
paboTaroriero HaJ IPOEKTOM.

I[I/Ial“paMMbl IPOLECCOB H BPEMEHHBIC THAI'PAMMBbI

Y ]

Pacnpenenenmg Cozpasme
nepsaHana rpaguinng
Mo 37anau padar .
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Pucynox 4.2 - IIpouecc coctaBnenus rpadguka padot

CymiecTByeT Xxopolee 3MIMPHUYECKOe MPaBUIIO: OLIEHWBATh BPEMEHHBIE 3aTpaThl TaK, Kak
OyJTO HUYETO HENPEIBUIACHHOTO U "TUIOXOr0" HE MOXKET CIYYUTHCS, 3aTEM YBEIIMIUTh 3TH OIEHKA
JUIs  ydeTa BO3MOXHBIX TMpoOneM. Bo3MokHble, HO TpPYAHO TMPOTHO3UPYEMBIE MPOOIEMbI
CYILIECTBEHHO 3aBUCAT OT THIA ¥ TApAMETPOB MPOEKTA, a TAaKKE OT KBATU(UKAIIUU U OTIBITA YICHOB
KOMaH/bl pa3paboTyukoB. K MCXOMHBIM pacyeTHHIM OLIEHKaM pekoMeHayeTcs Ao0aBmsate 30% Ha
BO3MOXHBIE TIpoOieMbl u 3areM eme 20%, 4ToObl OBITH TOTOBBEIM K TOMY, YTO HEBO3MOXKHO
MIPEBUIETD.

I'padmk paboT Mo MpoeKkTy OOBIYHO MPEICTABISICTCS B BHJIE HA0Opa AMarpaMM U rpadukoB,
MOKA3bIBAIONINX pa30MeHHe MPOEKTHBIX pabOT Ha ATambl, 3aBUCUMOCTH MEXIy dTalaMu M pac-
npejiesieHne pa3padOTYMKOB 10 HTaram.



BpemenHble U ceTeBbIe AMATPAMMBI

BpeMenHbIe U ceTeBbIe TuarpaMMbl TIOJIE3HBI JIJIs1 pecTaBiIeHus rpaduka padot. Bpemen-
Has auarpaMMa IIOKa3bIBA€T BPEMs Hadajla U OKOHYAHUS Ka)KJIOro AdTala U €ro JJIMTEIbHOCT.
CereBas muarpamMma OTOOpakaeT 3aBUCUMOCTH MEXKIY pPa3UYHBIMU JTarlaMu MPOEKTa. OTH
JyarpaMMbl MOXKHO CO3/aTh aBTOMATHYECKH C IOMOIIBIO IMPOTPAMMHBIX CPEICTB MOIJIECPKKHU
yIIpaBJIeHUS HA OCHOBE MH(POPMAIINH, 3AJI0KEHHON B 0a3¢ JaHHBIX TIPOEKTA.

PaccMoTpuM 3Tambl HEKOETO MPOEKTA, MpeICTaBIeHHbIE B Ta0m. 4.2, U3 KOTOPOH, B YaCTHO-
CTH, BUJHO, 4TO 3Tan T3 3aBucuT oT 3Tana T1. D10 3Hauut, yto »Tanm T1 HOJDKEH 3aBEepIIUTHCS
npexae, ueM HauHercs »tan T3. Hampumep, Ha stane T1 mpoBOIWTCS KOMIOHEHTHBIM aHAINU3
CO3/1aBa€MOI0 MPOrpaMMHOI0 MPOJYKTa, a Ha 3Tane T3 — MpOeKTUPOBaHUE CUCTEMBI.

Ta6ymia 4.2 - Dranbl TPOeKTa

Otan JUIMTenbHOCTS (JIHH) 3aBUCHUMOCTh
T1 8

T2 15

T3 15 T1 (M1)

T4 10

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

T8 25 T4 (MS)

T9 15 T3, T6 (M4)
T10 15 T5, T7 (M7)
T11 7 T9 (M6)
T12 10 T11 (M8)

Ha ocHOBe npuBeAEHHBIX 3HAYCHWH UINTEIBHOCTH 3TAloOB U 3aBHCHUMOCTU MEXIY HUMHU
CTPOUTCS CETEeBOM rpadMK MOCIEeN0BATENBHOCTH ATanoB (pucyHOK 4.3). Ha atom rpaduke BuaHO,
Kakue paboThl MOTYT BBINOJHATHCS MapajulebHO, a KaKhe JOJDKHBI  BBITOJHATHCS
MOCJIEZ0BATENBHO APYTr 3a JpyroM. OTambl 0003HAa4eHbl NPSIMOYrosibHUKaMH. KOHTponbHbIE
OTMETKHM U KOHTPOJIbHBIE IPOEKTHBIE IEMEHTHI NTOKa3aHbl B BHJIE OBAJIOB U 00O3HAYEHbI (KaK U B
Tabn. 4.2) 6ykBoit M ¢ COOTBETCTBYIOIIMM HOMEpOM. J[aThl Ha TaHHOW JUarpaMme COOTBETCTBYIOT
Hayajy BBIIOJHEHHUs 3TanoB. CeTeBylo quarpaMMmy CiieayeT YNTaTh CJIeBa HAlpaBO U CBEPXY BHMU3.
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Pucynok 4.3 - CereBas nuarpaMma 3TaroB



Ecnmu miga  co3maHus CceTeBOM JIuarpaMMbl  MCIOJIB3YIOTCS  IIPOTPaMMHBIE  CPEICTBA
MTOJJICPKKH YIIPABJICHUS ITPOECKTOM, Ka)bIl ATaIl JOJDKEH 3aKaHYMBATHCS KOHTPOJIBHOW OTMETKOM.
OuepeqHON 3Tanm MOXKET HA4yaThCs TOJNBKO TOrJA, Korjaa Oy/eT MoiydeHa KOHTpOJIbHAs OTMETKa
(koTOpass MOXET 3aBHUCETh OT HECKOJBKHUX MpEIIecCTBYIOIMX 3TanoB). [loaToMy B TpeTbem
cronbie Tabn. 4.2 npuBeACHH KOHTPOJbHbIE OTMETKH; OHM OYyAyT JOCTHTHYTBHI TOJBKO TOT[a,
Korna OyzeT 3aBeplIeH 3Tal, B CTPOKE KOTOPOro IOMEIIeHa COOTBETCTBYIOLIAS KOHTPOJIbHAst
OTMETKa.

JIro6o¥ 3Tan HEe MOXKET HayaThCsl, IOKa HE BBIMOJIHEHBI BCE 3TAIlbl HA BCEX MyTAX, BEAYIIMX
OT Hayaja MpoeKTa K JaHHOMY dTamy. Hanpumep, stan T9 He MoxeT HavaThCs, MIOKa HE OyIyT 3a-
BepueHsl 3tamnbl T3 u T6. OTMeTHM, 4TO B JAHHOM Clly4ae JOCTHKEHUE KOHTPOJIbHON OTMETKH M4
TOBOPUT O TOM, 4TO 3TH JTaIlbl 3aBEPILICHBI.

MuHrManeHOE BpeMsl BBINIOJHEHUS BCErO MPOEKTa MOYKHO PacCUMUTaTh, MPOCYMMHUPOBAB B
CETEBOM JuarpamMMme JJIUTEIBHOCTH JTaloB HAa CaMOM JJIMHHOM IyTH ([UIMHA IIyTH 3]€Ch
U3MEpsSieTCsl HE KOJIMYECTBOM JTAaloB Ha MYTH, a CyMMapHOH JIMTENbHOCTHIO 3TUX 3TAIOB) OT
Hayajia MpoeKTa J0 €ro OKOHYaHHUs (3TO TaK Ha3bIBAeMbIH KPUTHYECKUH MyTh). B Hamem ciyuae
MPOJOKUTEIBHOCTh TMpoeKkTa cocTaBisgeT 11 Hemens winm 55 pabGouux nueil. Ha puc. 4.3
KPUTUYECKHI MyTh MOKa3aH OoJjiee TOJCTHIMH JMHHUSAMH, YeM OCTaJbHble MyTH. Takum o0Opas3oM,
oOmiasi MpOJOJKUTEIBHOCTh pean3alii MPOEKTa 3aBHCUT OT 3TaroB pabOT, HAXOJAIIMXCSA Ha
KpuThdeckoM myTH. Jlro0as 3amepkka B 3aBEpUICHUU JIIOOOT0 STama Ha KPUTHYECKOM IYTH
MIPUBEJET K 3a/I€PAKKE BCETO MPOEKTA.

3anepKKa B 3aBEpIICHHUU 3TallOB, HE BXOASIIMX B KPUTHYECKUH IyTh, HE BIMSIET Ha
MIPOJOJKUTEILHOCTh BCETO MPOEKTa A0 TeX MOp, MOKa CyMMapHas JJIUTEIbHOCTb 3THUX 3TanoB (C
YUTOM 3aJepKeK) Ha KaKOM-HMOYJb WYTH HE TMPEBBICUT MPOJOLKUTEIFHOCTH paboT Ha
KputrndeckoM mmytu. Hanmpumep, 3anepxka stana T8 Ha cpok, MeHbIMi 20 1HEHN, HUKAaK HE BIUSET
Ha OOIIyI0 MPOAOKUTENBHOCTh NpoekTa. Ha puc. 4.4 mpexacraBieHa BpeMeHHas quarpamma, Ha
KOTOPOM ITOKa3aHbl BO3MOKHBIE 33JIEPKKN Ha KAXKJIOM JTarle.
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PI/IcyHOK 4.4 - BpeMeHHaﬂ AuarpaMmma JJIMTCIbHOCTH 3TAaIlOB

CereBas JuarpaMMa IIO3BOJIACT YBUACTH B 3aBUCHMOCTH 3TAaIllOB 3HAYUMOCTH TOr0 HIIH
HHOI'0 3Talla Ui peajin3aliii BCCTO IIPOCKTA. Baumanue k sTamam KPUTHYCCKOTO IIyTH 4YacCTO



MO3BOJIIET HANTH CIIOCOOBI MX U3MEHEHHS C TEM, YTOOBI COKPATUTh JTUTEIHFHOCTD BCETO MPOEKTA.
MeHemKephl UCTIONIB3YIOT CETEBYIO TUATPAMMY TS pacripeesieHus padoT.

Ha puc. 4.5 nokazano apyroe npejacraBieHue rpaduka padbot. ITo BpeMeHHas [uarpamma
(vHOTIAa HAa3bpIBaeMasi MO MMEHH ee m3o0peraTenss auarpaMMmor ['aHTa) MOXeT ObITh MOCTpOEHA
MPOrpaMMHBIMU CPEACTBAMHU MOJAJEPKKHU Mpolecca yrnpaieHus. OHa MOKa3bIBaeT JIMTEIbHOCTh
BBITIOJIHEHHMSI K&XKJIOTO dJTama W BO3MOXKHBIE WX 3aJepKKU  (IMOKa3aHbl 3aTCHEHHBIMU
MPSIMOYTOJIBHUKAMHU), a TaKXe JIaThl Hayala U OKOHYAHUS KaXJOro ATama. DTambl KPUTHUYECKOTO
MMyTH HE WUMEIOT 3aTCHEHHBIX MPSMOYTOJIBHUKOB;, 3TO O3HAYaEeT, YTO 3aJepPKKa C 3aBEPIICHHEM
JAHHBIX ATANOB NPUBEAET K YBEIMUECHUIO JJIUTEIbHOCTH BCErO MPOEKTA.

Tab6muia 4.3 - Pacripefenienre UCTIOTHUTENEH 110 dTanam

OTan Wcnonautenn
T1 Jxeitn
T2 Anna
T3 Jxein
T4 Open
T5 Mbpu
T6 Amnna
T7 Jxnum
T8 Dpen
T9 Jxeitn
T10 Anna
TI11 Dpen
T12 Open

[Tomo6HO pacrpeneneHUI0 BPEMEHH BBITIONHEHUS 3TAloB, MEHEDKEP JIOJDKEH PacCUUTATh
pacrpeielieHue pecypcoB 10 3Tanam, B YaCTHOCTH HAa3HAYMThH UCIIOJIHUTENCH Ha KaXIblid dTam. B
Tabs. 4.3 MpUBEACHO pacmpeseiieHue pa3pabOTYNKOB HA KaXKIIbIA JTall, MPEICTABICHHBIN Ha PHC.
4.5.

[IpuBenennass TalOiauma MOXKET OBITh HCIOJIB30BAHA MPOTPAMMHBIMU  CPEACTBAMU
MOJUICP)KKH  TIpoIlecca YMpaBJICHUS JUISI TIOCTPOCHUS BPEMEHHOW JTUarpaMMbl  3aHSATOCTH
COTPYJTHUKOB Ha OINpeAeNeHHBIX 3Tamax pador (puc. 4.5). Ilepconam He 3aHAT B paboTe HaX
MIPOCKTOM BCE BpEMsI €ro peaiu3aiui. B TeueHne neproia He3aHATOCTH COTPYAHUKHA MOTYT OBITh B
OTIyCKe, paboTaTh Ha/ APYTUMH NIPOEKTaMH, TPOXOJUTh OOYUECHHUE H T.JI.

47 1177 187 257 /8 B/8 158 228 29/8 58 12/ 199
Gpeg |T4 | | |
T8 | [m
12
Oxein | T1 !
T i
\ i | |
AHHa | T2 | \
T6 Im j
T
Ixum |T? | ;
I
Mapu 15 %
| |

Pucynok 4.5 - BpemenHnas auarpamma pacrpeziesieHuss pabOTHUKOB T10 3Taram



B Oonpmmx opraHuzamusx OObBIMHO paboTaeT MHOTO CHEIHAUCTOB, KOTOPBIC
3aICUCTBYIOTCS B MPOEKTE MO Mepe HeoOxomumocTH. KoHeuHO, TakoW TOJIXO0J MOXKET CO37aTh
oTpe/ieNieHHbIE MPOOJIEeMBbI Jii MEHEDKEPOB MpPOEKTOB. Hampumep, ecnu CHEIHUATUCT 3aHAT B
MIPOEKTE, KOTOPHIN 3a/IEPKUBACTCS, ITO MOXKET CO3/IaTh MPSMBIE CIOKHOCTH VISl IPYTUX TIPOEKTOB,
/1€ OH TakXKe JOJIKEH y4aCTBOBATD.

[lepBoHavanbHBIN Tpaduk pabOT HEM3ZOEHKHO COJAEPKHUT KaKHe-HUOYh OMMOKH WIIM HEIO-
pabotku. [lo Mepe peanmzanuu TPOEKTAa PACCUYUTAHHBIE OICHKH IIUTEILHOCTH BBITTOTHEHUS
ATamoB padOT JOJKHBI CPAaBHUBATHCS C PEATbHBIMH CPOKaMM BBITIOJIHEHUS STHUX JTamnoB. Pe-
3ylbTaThl CPaBHEHHUS JOJKHBI HCIOIB30BAaThCS B KAueCTBE OCHOBHI I MepecMoTpa rpaduka
paboT emie HE pPEATM30BAHHBIX JTAMOB IMPOEKTA, B YACTHOCTH [II TOTO, YTOOBI TOMBITATHCS
YMEHBUIUTh JJIUTEIbHOCTD 3TAOB KPUTUYECKOTO MYTH.

ITocTanoBKa 3a1a4u K IPaKTHYEeCKO padore 4

1. M3yunTh npennaraeMblii TEOpETUYECKUI MaTepHrall.

2. [locTpouTh BpeMEHHYIO U CETEBYIO IUAarpaMMBbI JIJIsl BBIOPAHHOTO MPOEKTA.

3. IlocTpouTs AuarpaMMmy pacrpeneaceHusl y4aCTHUKOB IPYIIIBI IO dTaram.

4. ITocTpouTh CIIUCOK BO3MOKHBIX PUCKOB C YKa3aHHWEM Ha3BaHUS U OMMCAHUS PHUCKA.

5. IIpoBecTu aHanu3 pUCKOB.

6. Onncartp cTpaTeruio IIaHUPOBAHUS PUCKOB.

7. IlocTponuTh OTYET, BKIIOYAIOIIUN BCE MOJIYUYEHHBIE TUArpaMMbl U ONMCAHHUE CTpaTETUU
IUTaHUPOBaHMsI pUCKOB. IpencTaBuTh 0TUET MO JaO0OPaTOPHOI paboTe AJs 3aLIUTHI.

BapuaHThl HHIMBUAYAJAbHBIX 3aIaHUI

B coorBercTBUMM C yKa3aHHOM NpeaMETHONW o00JacTbi0 M KJlaccoM paspadarbiBaeMOi
MHPOPMALIMOHHOM CHUCTEMBl MOCTPOMTH BPEMEHHYI0 UM CETEeBYIO JHarpaMMbl; IOCTPOUTH
AuarpaMmy pacnpeaciiCHud YYaCTHUKOB TPYIIBI IO 3TamaM; IMOCTPOUTH CIIMCOK BO3MOXHBIX
PHUCKOB C yKa3aHHEM Ha3BaHUs U ONMCAHMS PUCKA; IPOBECTU AHAIU3 PUCKOB; ONHUCATh CTPATETHIO
IJTaHUPOBAaHUA PHUCKOB.

Ta6mmma 4.4 — UaauBuyaibHBIC 3a1aHUS

Ne | [IpeametHas 061acTh Kiacec UC

1 Ckian MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusaTre CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTan B2B

7 CTpouTenbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBe/icHIE W C ynpasnenus
9 WudpactpykTypa npeanpusTus CIHIIp

10 | AnnapatHas ”HGPACTPYKTypa MPEANPHUSITH DKcnepTHasi cucTemMa

ConepxaHue oT4yeTa

IIo BeIIOIHEHHO pa60Te cocraBisgeTcsa oTdeT. OTUET BBINOIHACTCS B 9JICKTPOHHOM BHUIC.

1o BBIMIOJIHEHHOMY OTYETY POBOJUTCS 3alIUTa MPAKTUYECKONU PabOTHI.

Otuer 1O HpaKTquCKOﬁ pa60Te JOJDKCH COCTOATH M3 CIACAYIOIIHUX CTPYKTYPHBIX

DJICMCHTOB!:
- THTYHBHLIf/'I JIMCT,

- BBOAHAA 4YaCTh: KpPATKOC OIMMCAaHUEC meneu IMPOCKTA. BBO,ZIHaSI JaCcThb OTYCTa OOJIXKHA
BKJIFOYATh IMYHKTBI: YCJIIOBHUC 3aJavd; MOPAIJOK BBINIOJIHCHUSA, IPOTrPaAMMHO-AIIIIapaTHBIC CPCACTBA,

HCIOJIB3YEMBIC ITPH BBIITIOJTHCHHUN pa6OTI)I.




- OCHOBHasI 4acTh (OmMcaHue paboThl): oNucaHNe HHPOPMAIIMOHHOW CUCTEMBI, BpEMEHHAsS U
ceTeBas JuarpaMMbl yTpaBlIeHHs TMpoekToM pazpabotku WC; namarpamma pacmupenencHus
YYaCTHUKOB TPYIIbI MO 3TanaM; CIHCOK PHUCKOB; aHAJIU3 PHUCKOB; CTpPATErusl IJIaHUPOBAHUS
PHCKOB.

- 3aKJIIOUYEHHE (BBIBOIBI);

- CIIMCOK MCIIOJIb30BAaHHOM JINTEPATyPHI.

3amuTa OTYeTa MO MPAKTUYECKOW paboTe 3aKiIIouaeTcsi B MPEABSBICHUU MPENOaBATEIIO
MOJTYYEHHBIX PE3yJIbTaTOB B BHUJIE (pailyia 1 JEMOHCTpAIIMU MOJYYEHHBIX HABBIKOB MPU OTBETaX Ha
BOIPOCHI ITPENOIaBATETISI.

KoHTpo/ibHBIE BOIPOCHI

1. VmpasieHue Ka4ecTBOM MPOrPAMMHOTO HPOAYKTA.

2. Ilpouecc nmuanupoBanus co3nanus [10.

3. KoHTposIbHBIE OTMETKH 3TanoB padoT.

4. lnarpamMmbl IIPOLIECCOB ¥ BPEMEHHbBIE JUATPAMMBI.

5. BpeMeHHbIE U CeTEeBbIE TUarpaMMBl.

6. Pactipenienienrie HCOTHUTENEH MO ATanam

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

9. Pe3ynpTaThl aHaJIN3a PUCKOB

IMpaxkTnyeckasi padora 5. MeTo10/10rusi MPOEKTHOI0 MeHEKMEHTA HHKEHEPHbIX
3agay

Heab pa6otbl: M3yyeHue crpateruu ymnpamiieHUS PUCKAMH TPU YIPABICHHU TPOCKTAMHU.
[lonyyeHue HaABBIKOB MO MPUMEHEHUIO JAHHBIX METOJOJOTMH JUIsl TUIAHMPOBAHUSA IPOEKTA.
N3yuenne MeTo10B yrpaBiieHHs KaY€CTBOM MPOCKTUPOBAHUS HH(POPMAIIMOHHBIX CUCTEM.

[IpakTnueckas paboTa HampaBieHa Ha O3HAKOMJICHHE C OCHOBHBIMH TOHSTHSIMH
METOJIOJIOTUU YIIPABJIEHUSI MPOEKTAMHU, MOJYyUYCHHUE HABBIKOB IO MPUMEHEHHUIO JaHHBIX MOHSATUN
IpU TMOCTPOCHUHU IUIaHA MPOEKTa, MOCTpOoeHHs rpaduka paboOT, pacmpesesieHus UCTOIHHUTENEH,
yIOpaBJIeHUST  pUCKAMH, HW3YYEHHUE  METOJOB  YNPABICHHS  KAUYeCTBOM  MPOCKTHPOBAHUS
MH(POPMALIMOHHBIX CUCTEM, H3YUYEHHUS METPUK KayecTBa MPOTrPaMMHOT0 00eCIeueHMs.

TpeGoBaHus K pe3yibTaTaM BHITOJHEHHS MPAKTUYECKONH pabOoThI:

[TocTpouth MOAENH yIIpaBIEHUS IPOEKTOM, BKIIIOUYAIOIIYIO:

- ONpEICIICHNE BCEX H3TANOB IPOEKTA, 3aBUCHUMBIX ATAalOB, ONpPENEICHUE IJIUTEIbHOCTH
ITAaroB;

- MOCTPOCHHE HA OCHOBE MOJIYYEHHBIX JAHHBIX CETEBOM M BPEMEHHOM Marpam;

- MOCTPOEHME JUarpamMmbl pacrpeaesaeHus: pabOTHUKOB 110 dTanam;

- pa3paboTKy mokaszaTeneil kadecTBa BBIITOJHEHUS IPOEKTA IO dTaraMm;

- pa3paboTKy CTpaTerHH YIpaBIeHHUs PUCKaMH IO dTaram.

[Ipu onpenenennn 3Tana yka3plBa€TCs €ro Ha3BaHUE.

OcHoBBI TEOPUH

CTparernu ynpapjieHUsl pUCKAMH NPH YIPABJEHHH MPOEKTAMH

BaxHoii yacThio pabOTHI MEHEKEPA MTPOEKTA SBIISETCS OLIEHKA PUCKOB, KOTOPHIE MOTYT TIO-
BIIUATH Ha rpaduK paboT WIKM Ha KAYECTBO CO3/1aBAa€MOr0 IMPOrpaMMHOIO MPOAYKTa, U pa3padoTka
MEPOIPHUSATHIA IO MPEAOTBPAIICHUIO PUCKOB. Pe3ybTaThl aHamm3a PUCKOB JTOJKHBI OBITH OTpaKe-
Hbl B IJIaHe mpoekta. OmpeserneHue PUCKOB U pa3pabOTKa MEPONPUATUNA MO YMEHBIICHHIO UX
BIIMSIHUS HA XOJ1 BBITIOJTHEHUS TPOEKTA HA3bIBACTCS YIPABICHUEM PUCKAMHU.

KoHkpeTHbIE TUIIBI PUCKOB, KOTOPbIE MOTYT OKa3aTh BJIMSHHE Ha JAHHBIN MPOEKT, 3aBUCST
OT BHJIa CO3/1aBa€MOT0 MPOrPaMMHOrO MPOAYKTa W OT OPraHU3alMOHHOTO OKpPYXEHUs, TJe
peayiuzyeTcsi IporpaMMHBIA MPOEKT. BMecTe ¢ TeM MHOTHE THUIIBI PUCKOB CIIOCOOHBI MOBIUSTH Ha
T00BIe IPOrPAMMHBIC ITPOSKTHI, 3T PUCKH MPUBEACHHI B Ta0M. 5.1.

Ta6mmma 5.1 - Bo3MoKHBIE pUCKH TTPOTrPAMMHBIX ITPOSKTOB



Puck Turbl pucka OnucaHue pucka

TekydecThb Puck st mpoekta OnbITHBIC Pa3padOTUYNKH TTOKUAAOT IPOCKT JI0 €T0
pa3paboTUHKOB BaBEPILICHHUS

N3menenue B Puck st mpoekta Opranuzanus MEHSIET CBOM IPUOPUTETHI B
yIpaBJIeHUU YIIPABJICHUH MPOEKTOM

OpraHu3anuen

HeroroBHocts Puck s mpoekra AmapaTHble CPEJICTBA, KOTOPbIE HEOOXOAUMBI JIJIs]

arnmapaTHbIX CPEACTB

MPOEKTa, HE MOCTYIIA BOBPEMsI HJIU HE TOTOBHI K
PKCILTyaTalluu

W3menenune Puck nns npoekra u  [losiBIeHre 60IbIIOTO KOJIWYECTBA
TpeOoBaHUl ISt HENPEBUICHHBIX U3MEHEHUH B TpeOOBaHUSX,
pa3pabaTeiBaeMoOro  [IpeabsBIsAeMbIX K pazpadarsiBaemomy [10
POAYKTa
3azepkka B Puck nns npoekta u (CrienuguKalui OCHOBHBIX HHTEpdEicoB
pa3paboTke ISt MOJICHCTEM HE MOCTYIWIH K pa3paboTyuKaM B
crienupuKau pa3pabaThIBAEMOr0  [COOTBETCTBUM C IpaMKOM paboT
POIYKTa

Henoouenka pasmepa

Puck nist IIPpOCKTa U

Pa3Mep CHUCTCMBbI 3HAUYUTCIIbHO ITPEBBICUJL

pa3pabaTeiBaeMOM ISt [epBOHAYAJIbHYIO OLICHKY
CUCTEMBI pa3pabaTeIBa€MOro

POIYKTa
HenocraTounas Prck s CASE-cpenctsa, npeaHazHaueHHbIE [
addextuBHOCTE CASE pazpabareiBaeMoro  [MOAJEPIKKH MTPOEKTA, OKA3aJIUCh MEHEe
-CpEACTB IPOAYKTa b (HEeKTUBHBIMU, YEM OKUAATIOCH
N3menenus B buznec-puck (OCHOBHBIE TEXHOJIOTHUHU MTOCTPOCHUS
TEXHOJIOTHH [IPOrPaMMHOM CHCTEMBI 3aMEHSIFOTCSI HOBBIMU
paspabotku [10
IlosiBnenue busHec-puck Ha ppiHKEe IpOrpaMMHBIX IIPOYKTOB 10
KOHKYpPHUPYIOIIETO OKOHYAHMSI IPOEKTA MOSBWIACH KOHKYPHUPYIOLIAs
IIPOrPaMMHOT0 [IpOrpaMMHasi CUCTEMA
IIPOJIyKTa

anomeHHo PUCK MOXHO IIOHHMAaTb KaK BEPOATHOCTb IIPOABICHUA KaKHX-JI1100
He6HaFOHpI/I$ITHbIX OGCTOSITCJILCTB, HCTaTUBHO BJIUAIOIIMX Ha pCaIM3alllI0 ITPOCKTA. Puckn MOT'yT

YIpOKaTh IMPOEKTY B IEJIOM,

CO3/1aBa€MOMY MPOrpaMMHOMY TMPOJIYKTYy WJIA OpraHu3aluu-

pa3paboTurky. MOXHO BBLACTUTH TPU THIIA PUCKOB.
1. Pucku 15 mpoekTa, KOTOpbIe BIMSIOT Ha rpaduk padoT UK pecypchbl, HEOOXOAUMBIE IS

BBIITOJIHCHUS MIPOCKTA.

2. Puckn JJIA pa3pa6aTLIBaeMoro MpoaAYyKTa, BJIUAKOINE HAa KAYCCTBO HIIM ITPOU3BOAUTECIIb-

HOCTB pa3pabaThIBAEMOT0 MPOrPAMMHOTO MPOIYKTA.

3. busHec-puCKH, OTHOCAIIUECS K OPraHU3alUU-Ppa3paboTYNKy WK MOCTABIIUKAM.

KoHe4Ho, 3T THITBI PHCKOB MOTYT NepecekaThcs. Hampumep, eciu OmbITHBINA TPOrPaMMHUCT
MOKUAAET MPOEKT, 3TO OyAeT PHUCKOM Ui MPOeKTa (MOCKOJBbKY 3aJepKHBAETCS CPOK Clauyu
TOTOBOTO TMPOJYKTA), PUCKOM I MPOAYKTa (TaK KaK HOBBIM MPOTPAMMHCT, 3aMEHHUBIIUI
YIIEIIET0, MOXKET 0Ka3aThCs HE CIMIIKOM ONBITHBIM U ClIeNaTh OIIMOKH B porpamme) u OusHec-
pucKoM (TIOCKOJIBKY 3aJep)KKa JaHHOTO IPOEKTa MOXKET HEraTWBHO MOBJIHATH Ha Oymaymiue
JIeJIOBbIE KOHTAKThI MEXKAY 3aKa34MKOM U OpraHHu3alfei-pa3zpaboTunkom).

CxeMa mporiecca ynpaBlIeHUs] pUCKaMU MTOKa3aHa Ha puc. 5.1. DTOT mporecc COCTOUT U3 Ye-
TBIpEX CTaAMi.

1. Onpenenenrie  puckoB. OnpeAensaoTcs
pa3pabaTeiBa€MOro MpoayKTa U OM3HEC-PUCKH.

BO3MOJXHBIC PpHUCKH JII  IIPOCKTA, JJIA



2. AHanu3 puckoB. OLIEHUBAETCS BEPOATHOCTb M  IIOCJIEN0BATEIBHOCTh  IOSIBICHUS
PUCKOBBIX CUTYallHN.

3. IlnanupoBanue puckoB. [InaHupyroTCcss MEPONPUATHS IO MPEAOTBPAILIEHUIO PUCKOB WIN
MHUHHMM3ALUN UX BO3JECHCTBUS HA MTPOECKT.

4. MoHUTOpHUHT pUCKOB. Il0CTOSIHHOE OlLlEHMBaHUE BEPOSITHOCTEN PUCKOB M BBINOJIHEHUE
MEPONPHUATHN 110 CMATYEHUIO ITOCIIEICTBUM MPOSBICHUS PUCKOBBIX CUTYaLUN.

Onpegenexse
PHCKDB ]
|

i AHanwa i
PHCKOB

Mnasvpoeanie
PHCEDE

MOHUTORKHS
PHCKOR

Y Y Y L
Cnwcox Criscox MeponpuaTrA no OLEHEM
NOTEHLAANEHED NEQBOCTENEHHBX NpeAoTEPALLEHM 1';‘.'1“1.
pHCKDe PHCKDB pUCEDR iy

Pucynok 5.1 - Ilponiecc ynpasieHusi puckamu

[Iporecc ympaBieHus puCKaMu, Kak M JIPyTHe MPOIECChl TUIAHUPOBAHUS, SBISICTCS WTE-
pallMOHHBIM, BBIMIOJHSEMBIM B TEUEHHME BCEro CpoKa peanu3anuu mpoekrta. CHauana pazpada-
TBIBAIOTCSl TUIAHBI YIPABJICHUS PUCKAMH, 3aTEM MOCTOSHHO OTCJICKUBACTCS CHTYyalusi BOKPYT
peamzanuu TipoekTta. [Ipu MOCTyIUICHHH HOBOW WHGOPMAIUU O BO3MOXHBIX PHCKAaX 3aHOBO
MIPOBOJIUTCS aHAIIM3 PHCKOB W TIEPBOCTEIICHHOC BHHMAaHHE yJEIsIeTCs HOBBIM puckam. [To mepe
MOCTYIUICHUsI HOBOM MH(OPMAIIMK TaKKe€ U3MEHSIOTCS TUTAHBI MEPOIIPHUSITHIA TI0 TIPEJ0T BPAIICHUIO
Y CMSATYCHUIO PUCKOB.

Pe3y.]'IBTaTI>I mnponecca ynpaBJIC€HUA pUCKAMU JOKYMCHTUPYIOTCA B BUJC IMJIAHOB YIIPABJICHUA
puckamu. OHH JIOJDKHBI BKJIFOYATh OIHMCAHHE BO3MOJYKHBIX MPOCKTHBIX PHCKOB, MX aHAJU3 U Tie-
peUeHb MEPOIIPUATHIA, HEOOXOJUMBIX JIJISl YIIPaBJICHUS PUCKaMHU.

Onpenesienne pucKoB

OmnpeneneHne pucKoB — IepBas CTaaus Ipolecca ynpasieHus puckamu. Ha 3toil craaun
OIIUCBHIBAIOTCS. PUCKHU, KOTOPBIE MOTYT IIPOSIBUTHCA NPU PeAIM3alliu NIPOEKTa. B mpuHIMne Ha 3ToN
CTaJuM HE JOJDKHA OLEHUBAThCS BEPOATHOCTb M 3HAYMMOCTb PHUCKOB, HO Ha IPAKTHUKE
MaJIOBEPOSITHBIE PUCKH C HE3HAYUTEIbHBIMH ITOCIEICTBUSAMH OOBIYHO OTOPAChIBAOTCA CPasy.

Omnpenenenne puCKOB MOXET BBITIOIHATHCS B peXKUME KOMaHIHON paOOTHI C CTIOIb30BaHM -
eM IojaxoAa "Mo3roBoil mTypM" MO0 OCHOBBIBaThCA Ha ONBITE MeHemkepa. Ilpu onpeneneHun
PHUCKOB MOYET IIOMOYb IPUBEIECHHBIN HUXKE CIIUCOK BO3MOXKHBIX KATETOPUI pUCKOB.

1. TexHosnornueckue pucku. [IporcrekaroT U3 NMPOrpaMMHBIX M alapaTHBIX TEXHOJIOTHH,
Ha OCHOBE KOTOPBIX pa3pabaThIBaeTCs CUCTEMA.

2. Pucku, cBs3aHHble ¢ nepcoHanoM. CBs3aHbI ¢ YIEHAMU KOMaH/bl pa3pab0TUYMKOB.

3. Opranuzanuonssle pucku. [IponcrekaroT U3 OpraHM3allMOHHOIO OKPYKEHHSI, B KOTOPOM
BBITIOJHAETCS ITPOEKT.

4. UnctpyMmeHTasbHble pucku. CBsa3aHbl ¢ ucnonb3dyeMbiMu CASE-cpenctBamu U Jpyrumu
CpeICTBaMU NMOAAEPKKH mporecca cozganus [10.

5. Pucku, CBs3aHHBIE C CHCTEMHBIMH TpeOoBaHUSMU. [IpOSBISIOTCS TNpH HM3MEHEHHH
TpeOoBaHUM, MPEeIbSIBIAEMBIX K pa3padaTbiBaeMOll cucTeMe.

6. Pucku onieHnBanus. CBsi3aHbl C OLICHUBAaHMEM XapaKTEPUCTHK IMPOrpPaMMHOM CHCTEMBI U
pecypcoB, HEOOXOAUMBIX JUISl peau3aluy IPOeKTa.

B Tabn. 5.2 npencraBieHbl HEKOTOPBIE NMPUMEPHI, OTHOCSIINECS K KaXXAOW U3 ONMHMCAaHHBIX
KaTeropuil puckoB. Pe3ynbTaTom 3Tamna onpesneneHuss puckoB OyeT AJTUHHBIN CIIMCOK BO3MOMKHBIX
PUCKOB, KOTOpBIE MOTYT IOBJUATh Ha pa3padaTbIBa€MbIii MPOrpaMMHBIM HPOAYKT, MPOEKT WU
OpraHu3alMI0-pa3padoTIHKA.



Tabmuma 5.2 - Kateropuu prckoB
Kareropus puckos [TprMepsl pUCKOB
TexHoMOrMYECKUE PUCKH baza maHHBIX, KOTOpasi UCMOJB3YETCs B MPOTPAMMHOM CUCTEME, HE
oOecrieunBaeT 00padOTKy 0KHUIAEMOTO 00beMa TpaH3aKITUH.

[IporpaMMHBIE KOMIIOHEHTBI, KOTOpPBIE HCIIOJIB3YIOTCS IOBTOPHO,
MMEIOT AeQeKThl, OTrpaHMYUBAIOIIUE HX (YHKIHMOHAJIBHBIE BO3-

MOKHOCTH
Puckn, CBSI3aHHBIE ¢ [HeBo3M0OxHO nogoopaTh pPabOTHUKOB c TpeOyeMbIM|
MIEPCOHATIOM MpodecCHOHATLHBIM YPOBHEM.

Benymuit pazpaboTurk 3a00y1e71 B caM0Oe KPUTHIECKOE BPEMSI.
HeBo3M0KHO OpraHn30BaTh HEOOX0IMMOE 00YUCHHE TIEpCoHaa
Opranm3zannoHHbie puck (B opranm3anuu, BeIMOJHsomeENH pa3padorky [10, mpowusonnia pe-
OpraHu3alys, B pe3yJbTaTe Yero H3MEHWINCh TPHOPUTETH B
YIPaBICHUH TPOECKTOM.

@DUHAHCOBBIC 3aTPYAHEHUS B OPraHU3AIMU [TPUBEIH K YMEHBIICHUIO
010/ 1KeTa MPOEKTa

Wuctpymentansabie pucku  [[Iporpammusiii ko, renepupyemsiit CASE-cpenctBamu, He 3¢
(heKTHBEH.

CASE-cpencTtBa  HEBO3MOXHO  MHTETPUPOBaTH C  APYTHUMH
CpeICTBaMH MOJICPKKU MPOESKTa

Puckn, CBSI3aHHBIE ¢ 3meHeHns: TpeOOBaHUI TPUBOIAT K 3HAYUTEIHHBIM ITOBTOPHBIM
CHCTEMHBIMHU TPEOOBAHUSAMHU TEMHBIMH  TPEOOBaHUSIMHU paboraM 1O HPOEKTUPOBAHUIO
CUCTEMBI.

HepBOHaqaanaﬂ HCYCTKas (I)OpMy.]'II/II)OBKa ITIOJIB30BAaTCIBbCKHX
TpC6OBaHI/If/'I MMpuBCjia K 3HAYUTCIIbHBIM H3MCHCHUAM CUCTCMHBIX]
Tpe6OBaHI/II71, MMPOsABUBHINXCA Ha IMO3OAHUX CTaJUAX p33p8.6OTKI/I

[IpoeKTa

Pucku onenuBanus HenooneHky BpeMEHU BBITIOJIHEHMSI IPOEKTA.
CkopocTh  BbISIBIICHHS J€(PEKTOB B CUCTEME HIDKE paHee
3arIaHupPOBaHHOM.
Pa3smep cucTeMbl 3HAYMTENBLHO IMPEBBIIAET MEPBOHAYAIBHO
pacCUMTAHHBIN

AHaJIN3 PUCKOB

[Ipu ananmze 1y1si KaXXA0TO OMPEICICHHOTO PUCKA TOJICYUTHIBACTCS BEPOSITHOCTh €T0 Mpo-
SBIIGHUS U ylIepO, KOTOPBIA OH MOXET HaHecTH. He cyliecTByeT MpOCThIX METOAOB BBITIOTHE HHS
aHaJIM3a PUCKOB — B 3HAYUTEIHLHOM MEPEe OH OCHOBAaH HAa MHEHUHU W OIBITE MEHeIKepa. MOoKHO
MIPUBECTHU CIEAYIOIIYIO LKAy BEPOSITHOCTEN PUCKOB U UX MOCIEACTBUM.

BeposTHOCT prcka cunuTaeTCsi OUeHb HU3KOM, €CIi OHa uMeeT 3HaueHne Menee 10%; Hu3-
KoM, ecnu ee 3HaueHue ot 10 mo 25 %; cpenneit npu 3HadeHussX ot 25 10 50%; BbICOKOM, eciu
3HaueHue kosedsercs ot 50 1o 75%; o4eHb BBICOKOM MPHU 3HaueHUsAX Oomee 75%.

Bo3moxHBIN yiiepd OT PUCKOBBIX CUTYallMid MOKHO MOAPA3JCIUTh HA KaTacTpOPUUECKUi,
CEPbE3HBIN, TEPIIMMBINA U HE3HAYNUTEIIbHBIN.

PesynbTarhl aHanM3a puCKOB AOKHEI OBITH MPEACTABICHBI B BUIE TAOIUIBI PUCKOB, YIIOPS -
JIOUYCHHBIX TIO CTEMEeHH BO3MOXXHOTro ymiepba. B Tabn. 5.3 mpuBemeH ymopsiOYeHHBIH CIHCOK
PHUCKOB, OMUCAHHBIX B Tabm. 5.2 TaM e yKa3aHbl BEPOSTHOCTH ITHX PHUCKOB. 3/1€Ch BEPOSITHOCTH
PUCKOB M CTEIEeHb yiepda OT HUX YKa3aHbl NMPOM3BOJRHO. Ha mpakTuke s UX ompeneneHus
HeoOxoauma moapoOHass uHpopMalus O MpoekTe, TexHonoruu co3mganus [10, xomanme paspa-
OOTYMKOB U O CAMOW OpPTaHHU3AIUH.

Tabauma 5.3 - Cnucok puckoB IOcCJe NPOBEACHUS UX aHaIN3a
| Puck | BeposiTHOCTh | Crenens ymepba |




@uHAHCOBBIE 3aTPYJHEHHs B OpraHu3zanuu npusenn K | Huskas Karactpoduueckas
YMEHBUICHHUIO OI0JKETa IMPOEKTa

HeBo3moxHO momoOpath pabOTHHMKOB C TpeOyrommmcs | Bricokas Karactpoduyeckas
npohecCHOHaTBLHBIM YPOBHEM

Benymmit paspabotunk 3abonen B camoe kputuueckoe | Cpemnsis CepbesHas

BpeMsl

[IporpaMMHbIE KOMITIOHEHTBI, HCIIOJIb3yeMble MOBTOpHO, | CpenHsis CepbesHas
UMEIOT 1e(DeKThl, OrpaHUYUBAIOIINE UX (PYHKIMOHATIbHbIE

BO3MOYKHOCTH

W3menenuss TpeOoBaHMM MNPUBOIAT K 3HA4YUTEIbHBIM | CpenHsis CepbesHas
MOBTOPHBIM pabOTaM MO MPOSKTHPOBAHUIO CHCTEMBbI

B opranuzamuu, BeinmonHstomied  paspaborky  [1O, | Beicokas Cepbesnas

[IPOU30LIIA  peopraHu3anus, B  pe3yJbTare  4Yero
VU3MEHWINCH IIPUOPUTETHI B YIPABICHUH IIPOEKTOM

baza maHHBIX, KOTOpas HUCHOJB3yeTcs B mporpammHoin | CpemHsis Cepnesnas
cucteMe, He obOecrneunBaeT 0O0pabOTKY OXKHUIAEMOTO
o0BbeMa TpaH3aKIHii

HenooueHkn BpeMeHN BBITOJIHEHHSI IPOEKTa Beicokas CepbesHas
CASE-cpencTBa HEBO3MOXKHO MHTEIPUPOBATH C APyTUMHU | Bricokas Tepnumas
CpeACTBaMU MOJIEPHKKHU MPOEKTA

[lepBoHauanbHas HEUYeTKast dopmynupoBka | CpernHsist Teprmmas

IIOJIB30BAaTCJIIbCKHUX Tpe60BaHHI>i IMpHUBECJIa K 3HAYUTCIIbHBIM
HN3MCHCHHUAM CUCTCMHBIX Tp€6OBaHI/II71, MPOsABUBHINXCA Ha
INO3JHHUX CTaAUAX paspa60T1<H IIPOCKTAa

HeBo3moxxHO opranm3oBaTh HeoOxomumoe oOydenue | Cpemgnsis Tepnumast
IepcoHaIa

Ckopoctb BbIsIBICHUS e(PeKTOB B cucteMe Huxke paHee | CpemaHss Tepnumas
CIUTAHUPOBAHHOU

Pazmep cucrteMbpl 3HAUUTENBHO MPEBBIINIAET TNEPBOHA- | Beicokas Tepnumas
YaJIbHO PACCYUTAHHBIN

[Iporpammubiii ko, renepupyembiii CASE-cpenactBamu, | CpenHsis Hes3nauurenbHas
HeapdexTuBeH

KoneuHo, kak BEpOATHOCTh PUCKOB, TaK U BO3MOXKHBIN yIIepO OT HUX JOJDKHBI IepecMmarT-
pHUBATbCS TPHU MOCTYIUICHHH JOMOJHHUTENbHON MH(pOpMaMu 00 3TUX PHUCKAaX U IO Mepe pealu-
3allMd MEPOTPUATHI 1o ympasieHuto UMH. [loaToMy momoOHble TaOJHMIBI PUCKOB JOJDKHBI Te-
penenbIBaThCs Ha KaKIOH UTEepalliy Mpoliecca YIpaBICHUs pPUCKAMHU.

[Tocne mpoBeneHUs: aHaiKM3a PUCKOB OMpEAeNAloTca Haubosiee 3HAUMMBbIE PUCKH, KOTOPbHIE
3aTeM OTCIJICKHMBAIOTCS HA MPOTSHKEHUM BCETO CPOKA BBIMOJHEHHs MpoekTa. OmpeneneHue 3THX
3HaYUMBIX PUCKOB 3aBUCUT OT MX BEPOSTHOCTEH M BO3MOXKHOTO yiiepOa. B obmiem ciydae Bcerna
OTCJICKHMBAIOTCA PUCKH C KaTacTpO(UUYECKUMHU MOCIEACTBUSAMH, a TaKXKE PUCKU C CEPbEe3HBIM
yiiepooM, 3HaUeHHE BEPOSITHOCTH KOTOPBIX BBIIIE CPETHETO.

B HEKOTOpBIX CTaThsIX PEKOMEHAYETCS ONPENETUTh U OTCiIexkuBaTh "10 BepxHUX" pUCKOB,
HO 3TO HE Bcerjza oOocHOBaHHasi pekoMeHpanus. KolndecTBO PUCKOB, KOTOpbIE HEOOXOIUMO
OTCJIEKHBATh, 3aBHCUT OT KOHKPETHOTO MPOEKTAa. DTO MOXET ObITh MATh PUCKOB, a MOXKET —
naTHaAuath. Ho, KOHEYHO, KOJMYECTBO PUCKOB, MO KOTOPHIM MPOBOJUTCS MOHUTOPHUHT, JOJKHO
OBITh 0003pUMBIM. bOIBIIIOE KOIWYECTBO OTCIEKUBAEMBIX PHUCKOB TOTpPeOyeT OTrpOMHOTO
KoJm4ecTBa coOupaemoit mHpopManuu. M3 crmcka puCKOB, MPEACTABJICHHBIX B Ta0d. 3.6, ms
MOHHUTOPHHIA CJIEAYeT OTOOpaTh T€ PHCKH, KOTOPhIE MOTYT IMPHUBECTH K KaTacTpOo(YUUECKUM U
CepbE3HBIM MOCIIEACTBUAM [Tl BAILIEro MIPOEKTA.

IlnanupoBaHue pucKoB



[ImaHupoBaHue 3aKIIIOYAETCS B ONPEACICHUU CTPATETHU YIPABJICHMS KaXIbIM 3HAYUMBIM
PHCKOM, OTOOpaHHBIM JJIsi MOHHUTOPHMHIA IOCJIE aHaIM3a PHUCKOB. 3/1€Ch TaKXe HE CYIIECTBYET
OOIIENPUHATHIX MOAXOIO0B JJIS Pa3pabOTKH TaKUX CTPATETUii — MHOTO€ OCHOBBIBAeTCS Ha "4yThe"
U OmbITe MeHemkepa mpoekta. B Tabn. 5.4 mokasaHbl BO3MOMKHBIE CTpaTeruy yNpaBieHUS

OCHOBHBIMH pUCKAMU, IPUBCACHHBIMU B tabmn. 5.3.

Tabnuua 5.4 - CTpaTeruu ynpaBJieHUs! pUCKaMu

Puck
DuHAHCOBBIE TTPOOIEMBI

Crparerus
[ToaroTOBUTH KpaTKUN JOKYMEHT JUIi PYKOBOJCTBA OpraHHM3alluy,

0 IepCoHaJia

OpraHu3aIuu MOKa3bIBAIOIINI BAXHOCTh JAHHOTO TMPOEKTAa IS JOCTHKEHUS
(bMHAHCOBBIX 11 OpraHu3aIluu

[TpoGiembr [lpenynpenuTh 3aka3udka O TOTEHUUAIbHBIX TPYJHOCTAX M|

HEKBATM(UIIUPOBAHHOT [BO3MOXKHON 3aJlepiKKe MPOEKTa, PACCMOTPETh BOMPOC O TMOKYIIKE

IKOMIIOHCHTOB CHCTCMbI

bosie3snu nepconana

PeopranuzoBatb paboTy KOMaHABI pa3pabOTYMKOB TakuM 00pas3oM,

4TOOBI 0053aHHOCTH W paboTa YJICHOB KOMAaHJbI MEPEKPBIBATH JAPYT
npyra, BCIEICTBUE 3TOTO Pa3pa0dOTYMKU OyAyT 3HATh M IMOHUMATH
3aJ1auu, BBITIOJIHICMBIC JPYTUMH COTPYTHHKAMHU

3aMEHUTh TIOTCHIUAIBHO JC(PEeKTHbIE CHCTEMHBIE KOMIIOHEHTHI
MOKYITHBIMU KOMITOHEHTAMH, TAPAHTUPYIOIIUMH KaueCTBO PadOTHI
[TombiTaThCst  ompeAenuTbh  TpeOOBaHUS,  Hamboiiee  BEPOSITHO
MOJIBEP)KCHHBIC W3MEHECHHUSM; B CTPYKTYpPE CHUCTEMBI HE OTOOpaXkaTh
NeTaTbHY0 HHPOPMAITHIO

JledexTHBIC CHUCTEMHBIE
KOMIIOHEHTBI
N3menenus tpeOoBaHUi

Peopranusanus [TonroroBUTh KpaTKUil [JOKYMEHT Ui pPYKOBOJACTBA KOMIIAHUH,

KOMITaHUH- MOKA3bIBAIOUIMM BaXHOCTh JIAHHOTO MpOEKTa JUIsl JOCTH)KECHMS

pa3paboTuuka (bMHAHCOBBIX LieJIel KOMITAHUH

Henocrarounas PaccMOTpeTh BO3MOXKHOCTh MOKYIKH OoJiee MPOU3BOAUTEILHONW 0a3bl

IIPOU3BOJUTEIBHOCTD NMaHHbBIX

0a3bl JaHHBIX

Henoonenkn  BpeMeHu PaccMOTpeTb BONpPOC O  TOKYIIKE  CHUCTEMHBIX  KOMIIOHEHTOB,

BBINOJIHEHHS IPOEKTa  [MCCIIeI0BaTh BO3MOXKHOCTb UCIIOJIb30BAHUS FE€HEPATOPA IPOrPaAaMMHOTO
KOza

Cy1iecTByeT TpU KaTErOpUU CTPATErMi yIPaBJIEHUS PUCKAMH.

1. Ctpareruu mpenorBpauieHusi puckoB. COrlIacCHO 3TUM CTPATETUsiM ClelyeT MPOBOJIUTH
MEpPOIPUSTHSI, CHWKAIOLIME BEPOATHOCTH MPOSBICHUS PUCKOB. [IpumMepoM MOXKET CIyKUTh
CTpaTerus UCKIIOYEHUS MOTEHIIMAIBHO 1e(DeKTHBIX KOMIIOHEHTOB, OonucaHHas B Tabi. 5.43

2. MuUHUMU3AIMOHHBIE cTpaTerud. HampaBieHsl Ha yMEHbIIEHHE BO3MOXHOTO yiiepba oT
puckoB. IlpuMepoM cIy»XUT cTpaTerus yMeEHbIICHHs yiiepbda OT OOJE3HHM YIEHOB KOMaHIbI
pa3paboTurkoB (cM. Tabu. 5.4).

3. [InanupoBanue "aBapuitHeix" cutyanuii. COTJIaCHO ATUM CTpaTeTUsIM HEOOXOIUMO UMETh
IUTAaH MEPONPUATHUI, KOTOPBIE CIEIYET BBIOJHUTH B Clydae MpPOsBIEHUS PUCKOBOW cuTyauuu. B
Tabis. 5.4 3TO cTparerusl MOBeIEHUs MPU BO3HUKHOBEHHH (PMHAHCOBBIX MPOOJIEM y OpraHHU3alliu-
pa3paboTyuKa.

MOHMTOPHHT PUCKOB

MOHMTOPHUHI PUCKOB 3aKJIIOYAETCSl B PETYJIIPHOM IIEPECUETE BEPOSATHOCTEW PHUCKOB U
yiiep6a, KOTOpBI OHU MOTYT HaHecTH. J1Ji 3TOro He0OXO0IMMO MOCTOSHHO OTCJIEKUBATh (DaKTOPHI,
KOTOPBIEC BIUSIOT Ha BEPOSITHOCTh PUCKOB U BO3MOXKHBIN ymiep0. ITH (aKTOphI 3aBUCIT OT TUIIOB
pucka. B Tabmn. 5.5 npuBenaeHs! MPU3HAKH, KOTOPBIE IIOMOTAIOT OMPEETUTh THIT PHUCKa.

Tabmuua 5.5 - [Ipu3HaKu puCKoOB

Tun pucka pU3HAKH |




Texunomornueckue
pHUCKHU

3alepKK B TIOCTaBKE OOOPYJIOBaHMSI WJIM TMPOTPAMMHBIX CpPEICTB
nmoaaepKku mporecca coznaHus [1O, MHOro4ucieHHbIE JTOKYMEHTHA
OBaHHbIE TEXHOJOTHYECKHE MPOOIEMbI

Puckm, cBs3aHHBIC

Hu3koe MOpPaJIbHOC COCTOSAHUC TICPCOHAJIA, HATAHYTBIC OTHOUICHUS

[IEPCOHAIOM MEXJIy WIEHAMH KOMaHIbl Pa3paOOTUYMKOB, HHU3KOE KadyeCTBO BHIMOJIA
HEHHOU paboThI

OpraHu3anuoHHbIe PasroBopbl cpeaM IMepcoHaga O MACCHMBHOCTH W HEIOCTaTOYHOM

pHUCKHU KOMIIETEHTHOCTH BBICHIETO PYKOBOJICTBA OPraHU3ALMH

WNHuctpymenTanbHble  [HexenaHue pa3paOOTUMKOB HCHOJIb30BAaTh HPOTPAaMMHBIE CPEICTBA

pHUCKH MOAJEPKKH, HeooOpuTenbHble 0T3bIBbI 0 CASE-cpencTBax, 3anpocs! Ha

boee MOIIHBIC MHCTPYMCHTAJIBHBIC CPCACTBA

Puckm, cBs3aHHBIC
CHCTEMHBIMU
TpeOOBaHUSIMU

HeobOxomumMocTh  mepecMOTpa MHOTHX  CHCTEMHBIX  TpeOOBaHUM,
HE0BOJILCTBO 3aka3unka [10

Pucku oneHUBaHUA

M3MeHeHus: T pa(plznca pa60T, MHOT'OYHCJIICHHBIC OTYCTBI O HApPYIICHHU

rpaduka padbot

MOHUTOPUHT PUCKOB JOJKEH OBITH HEMPEPHIBHBIM MPOIIECCOM, OTCICKHBAIOIIAM XOJI BbI-
MOJIHEHUSI MEPOIPUSATUN MO YNPABICHUIO PUCKAMH, IIPU 3TOM Ka)KJblii OCHOBHOW PHUCK JOJIKEH
paccMaTpuBaThCS OTIENIBHO.

IlocTanoBka 3a1a4M K NPaKTH4YeCKOM padoTe 5

1. U3yuuTh npenjaraeMblii TEOpETUUECKUI MaTepuall.

2. ITocTpouTh BPEMEHHYIO U CETEBYIO IUarpaMMbl JUIsl BHIOPAHHOTO MTPOEKTA.

3. IlocTponTk quarpaMMmy pacupeneiaeHuss y4aCTHUKOB IPYIIIBI I10 dTaraMm.

4. IlocTpouTh CIIMCOK BO3MOKHBIX PUCKOB C YKAa3aHUEM Ha3BaHHUS U ONMCAHUS PHUCKA.

5. IIpoBecTn aHanU3 PUCKOB.

6. Onucarb cTpaTeruio INIAHUPOBAHUS PUCKOB.

7. IlocTponTh OTYET, BKIKOYAIOIIMN BCE IMOJYYEHHBIE JUArPaMMbl M ONMCAHUE CTPATErMH
IUTAHUPOBaHUS PUCKOB. [IpeicTaBUTh OTUET 0 MPAKTUYECKON paboTe IS 3aLUTHI.

Bapl/laHTI)I HHAUBUAYAJIBbHBIX 3agaHui

B cooTBercTBUM ¢ yKa3aHHOM MpeaMETHOM 007acThi0 M KJaccoM pa3paldaTbiBaeMOi
MH(GOPMALIMOHHON CHUCTEMBl IOCTPOUTh BPEMEHHYIO M CETEBYIO JHarpamMmbl; IOCTPOHUTH
JUarpaMMy paclpeleieHuss YYaCTHHKOB TIPYIIBl II0 3TalaM; IIOCTPOUTH CIIMCOK BO3MOXHBIX
PHCKOB C yKa3aHMEM Ha3BaHMS M ONMCAHUs PUCKA; IPOBECTU aHAIM3 PUCKOB; OIMCATh CTPATErHIO

IJIaHUPOBAHUS PUCKOB.

Ta6ymmna 5.6 — IHauBuIyaIbHBIC 3a1aHUS

Ne | [IpeametHas 061acTh Knacc IC

1 Cknang MRP

2 [1pon3BOACTBEHHOE NPEANPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [Toptan B2B

7 CTpoutesibHOE TPEANPUSITHE NC yuera

8 Briciiee yueOHOE 3aBeIcHUE NC ynpasnenus
9 NudpacTtpykTypa npeanpustust CIIIIP

10 | AnmapaTtHast ”HOPACTPYKTYpa MPEIIPUSTHS DKkcnepTHasl cucrema




Conepxanue oT4yeTa

[To BbImoNHEHHON paboTe cocTaBisiercs oT4eT. OTYET BBIMOIHIETCS B 3JIEKTPOHHOM BHJIE.
[To BBIMOIHEHHOMY OTYETY MPOBOAMUTCS 3aILUTA MPKTHYECKONU PaOOTHI.

OTtdyer 1O mpakTUYEeCKOW paboTe [OJDKEH COCTOSTh U3 CIEAYIOIIUX CTPYKTYpPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAsl 4YacTh: KpPAaTKOE OINMCaHWE Lejell mnpoekTa. BBoaHas 4YacTe oTyeTa JIOJDKHA
BKJIIOUATh MYHKTHI: YCJIOBHE 3aJauM; MOPSIOK BBIMOIHEHUS; IPOrPaMMHO-aIIapaTHbIE CPECTBa,
UCTIOJIb3yeMble TIPU BBITTOJIHEHUU PaOOTHI.

- OCHOBHasl 4acTh (onucaHue paboThl): ONucaHne HHPOPMAIIMOHHOM CHUCTEMBbI; BpEMEHHAs U
ceTeBas JMarpaMMbl yIpaBlieHHs TpoekToM pa3pabotku HMC; naumarpamma pacnpeneneHus
YYaCTHUKOB TpYyHIbl MO 3TamaM; CIHMCOK PHCKOB; aHAlM3 PHUCKOB; CTpaTeTvs IJIaHUPOBAHUS
PHUCKOB.

- 3aKJII04YEHUE (BBIBOJIBI);

- CIIUCOK UCIOJIb30BAaHHON JIUTEPATYPBHI.

3amura oT4eTa MO MPAaKTUYECKOH padoTe 3aKI0uYacTcs B MPEAbSBICHUU IPENOAaBaTEIII0
MOJIyYEHHBIX Pe3yJIbTaTOB B BHJIE (aiija U IEMOHCTpPAIIMH MOJYyYCHHBIX HABBIKOB IPH OTBETaX Ha
BOIIPOCHI ITPENOIaBaTeNsl.

KonTpoJbHBIe BOIPOCHI

1. VYnpasieHue puckamu Ipyu MPOSKTUPOBAHUU TTPOTPAMMHOTO MPOIYKTA.
. Ilponiecc ynpapiieHus! pUCKaMH.

3. KoHTpOJIbHBIE OTMETKH 3TAroB padoT.

4. lnarpaMMbl IPOLIECCOB U BPEMEHHbIE 1UarpaMMbl.

5. BpeMeHHBbIE U CETEBBIE IMArPaMMBI.

6. Pacripenienienue ucnoaHUTeNeH Mo Tamnam

7

8

9

[\

. Tumbl pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HA JAHHBIM MPOEKT
. Cxema mporiecca ynpaBieHUs] pUCKaMH
. Pe3ynbrarsl aHanu3a puckoB

IIpakTnueckasi padbora 6. Metoabl ynpaBjieHHsI KA4eCTBOM HHKEHEPHOTO NMPOEKTAa

Heas padorel: M3yueHue crpaTerny ynpaBieHHsS KaueCTBOM IIPH YNPABICHUH MPOEKTaMH.
[lonyyeHue HaABBIKOB MO MPUMEHEHUIO JAHHBIX METOJOJOTMH JUIsl TUIAHMPOBAHUS IPOEKTA.
N3yuenne MeTo10B yrpaBiieHHs Ka4Y€CTBOM MPOCKTUPOBAHUS HH(POPMAIIMOHHBIX CUCTEM.

[IpakTnueckas paboTa HampaBieHa Ha O3HAKOMJIEHHE C OCHOBHBIMH TOHSTHSIMH
METOJIOJIOTUU YIIPABJICHUSI MPOEKTAMHU, MOJYyUYECHHUE HABBIKOB IO MPUMEHEHHUIO JaHHBIX MOHSATUN
IpU TMOCTPOCHUHU IUIaHA MPOEKTa, MOCTpOoeHHs rpaduka paboOT, pacmpeesieHus UCTOIHHUTENEH,
yIOpaBieHUs]  pUCKAMH, HW3YYEHHUE  METOJOB  YNPABICHHS  KAUYeCTBOM  MPOCKTHPOBAHUS
MH(POPMALIMOHHBIX CUCTEM, H3YUYEHHUS METPUK KayecTBa MPOTrPaMMHOT0 00eCreueHMs.

TpeGoBanus K pe3yibTaTaM BHITOIHEHHS MPAKTUYECKONH pabOThI:

[locTpouth Mozenb yHpaBICHUS MPOEKTOM, BKIIOYAIOLIYIO OIPEJCIIEHUE METO/I0B
yIIpaBJI€HUS KAY€CTBOM U ONPEEICHUE METPUK U3MEPEHHUS KaueCcTBa MIPOEKTa:

IlocTaHoBKa 321a4u K NpaKTHYeCKoil padore 6

1. U3yuuTh npeajaraeMblii TEOPETUUECKUN MaTepHall.

2. Pa3zpaboTaTh METOOJIOTHEIO YIIPABICHUS KAaUeCTBOM IPOEKTA.

3. PazpaboTaTh anropuT™Mbl ONpeaeNeHIs KauecTBa MPOeKTa

4. OnucaTh METPUKH KauecTBa POEKTa

5. loctpouts OTYET, BKIIOYAIOIIMN BCE TMOJNy4YeHHble nMaHHbIE. [IpeacTaBUTh OTYET IO
MPAaKTUYECKOH paboTe /IS 3aIIUTHI.



BapuaHThl HHIMBUAYAJABbHBIX 32IaHUI

B coorBercTBUMM C yKa3aHHOM NpeaMETHOH o00JacTbi0 M KJlaccoM paspabaTbiBaeMOn
CHCTEMBI pa3paboTaTh METPUKH OLIEHKH KauecTBa MPOEKTa.

Ta6ymia 6.6 — IHauBHIyaJIbHBIC 3aIaHUS

Ne ITpeameTHas 061acTh Kitacc UC

1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B

7 CtpouTenbHOE NPEANPUITHE NC yuera

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

10 | AnnapartHas ”HQpAacTPYKTypa MpeaAnpHUsITHs DkcnepTHasl cucrema

Conepxanue oT4yeTa

[To BbInONHEHHOMW paboTe cocTaBisiercs oT4eT. OTYET BBIMOIHIETCS B 3JIEKTPOHHOM BHJIE.
ITo BBIMONHEHHOMY OTYETY MPOBOAMTCS 3aIIUTA MPAKTHUECKONU PaOOTHI.

OTtdyer 1O mpakTUYEeCKOW paboTe [OJDKEH COCTOSTh U3 CIEAYIOIIUX CTPYKTYpPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAsl 4YacTh: KpPAaTKOE OINHUCaHUE Lenell mnpoekta. BBoaHas dYacTe oTyeTa JIOJDKHA
BKJIIOYATh MYHKTHI: YCJIOBHE 3aJauM; MOPSIOK BBIMOIHEHUS; IPOrPaMMHO-aIIapaTHbIe CPECTBa,
UCTIOJIb3yeMblIe TIPU BBITIOJIHEHUU PaOOTHI.

- OCHOBHasl 4acTh (onucaHue paboThl): ONucaHre HHPOPMAIIMOHHOM CHUCTEMBbI, BpEMEHHAs U
ceTeBas JMarpaMMbl yIpaBlieHHs TpoekToM pa3pabotku HWC; auarpamma pacnpeneneHus
YYaCTHUKOB TpYyHNIbl MO 3TamaM; CIHMCOK PHCKOB; aHAlM3 PHUCKOB; CTpaTeTvs IJIaHHUPOBAHUS
PHUCKOB.

- 3aKJII04YEHHE (BBIBOJIBI);

- CIIUCOK MCIOJIb30BAaHHON JIUTEPATYPBHI.

3amura oT4eTa M0 MPAaKTUYECKOH padoTe 3aKI0YacTcs B MPEAbSBICHUU IIPENOAaBaTEIII0
MOJIyYeHHBIX Pe3yJIbTaTOB B BHJIE (aiija U IEMOHCTPAIIMH MOJYyYCHHBIX HABBIKOB IPH OTBETaxX Ha
BOIIPOCHI ITPENOIaBaTesl.

IIpakTnyeckas padora 7. O630p COBpeMEHHBIX TEXHOJIOTHII MEHeIKMEeHTAa
HMHKEHePHBIX 32124

Henb padotsl: 3yueHne COBpEMEHHBIX TEXHOJIOTUI MEHEKMEHTA NHKEHEPHBIX 3a/1ay.

[TpakTHueckass paboTa HampaBji€Ha HAa O3HAKOMJIEHHME C COBPEMEHHBIMHM TEXHOJOTHUSMU
MEHE)KMEHTa MHXEHEPHBIX 3a7ad, MOJy4YeHHE HABBIKOB IO NPUMEHEHUIO JAHHBIX MOHATUHN IIpU
MOCTPOCHUHU IIJJaHa TMPOEKTa, TIOCTpOoeHHsI Tpaduka padOT, pacHpelesieHUs HCIOIHUTENEH,
YOpPaBICHUS  PUCKAMM, H3YYEHME  METOJOB  YNpPaBIECHHS  KAayeCTBOM  IPOEKTHPOBAHUSA
MH()OPMALMOHHBIX CUCTEM, U3yUYCHHUS] METPHK Ka4eCTBA IPOrPAMMHOTO 00ECIICYCHHUSL.

TpeboBanus K pe3ybTaTaM BBIIIOJHEHUS IPAKTUYECKOM paboThI:

[locTpouth Mopens ymnpaBi€HHs MPOEKTOM, BKIIOYAIONIYIO ONPECIIEHUE TEXHOJIOTUN
MEHEPKMEHTAa MHKEHEPHBIX 3a/1a4

IlocTanoBKa 3a1a4u K NPaKTHYeCKO# padore 7

1. M3yunTh npennaraeMblii TEOpETUYECKUI MaTepHUall.
2. OnucaTh CTpaTEruIo UCIOJIb30BaHUs TEXHOJIOIMH MEHEI)KMEHTA NHXKEHEPHBIX 3a/1a4.



7. HOCTpOI/ITB OT‘-IéT, BKJTFOYAIOIITHM IMOJIYYCHHBIC JAaHHBIC U OIIMCAHUC CTPATCTHU IIPOCKTA.

[IpeacTaBuTh OTYET MO MPAKTUIECKOM pabOTE /IS 3AIIUTHI.

BapuaHThl HHAMBUAYAJAbHBIX 32IaHUI

B coorBercTBUMM C yKa3aHHOM NpeaMETHOH o00JacTbi0 M KJIaccoM paspadaTbiBaeMOn
MHPOPMALIMOHHOM  CHUCTEMbI TMOCTPOUTH MOJIENIb  YNPaBJICHUS TMPOEKTOM, BKIIIOYAIOIIYIO
ONpEeICIICHUE TEXHOJIOTUI MEHEIPKMEHTA HH)KEHEPHBIX 3a7a4.

Ta6mmia 7.6 — UnauBuyaibHBIC 3a1aHUS

Ne | [IpeametHas 061acTh Kiacc UC

1 Ckian MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusaTre CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTtan B2B

7 CTpouTenbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBe/icHIE W C ynpasnenus
9 WudpactpykTypa npeanpusTus CHIIp

10 | AnnapatHas H”HGPACTPYKTypa MPEANPHUSITH DKcHepTHasi cucTemMa

ConepxaHue oT4yeTa

[To BbIMONHEHHON paboTe cocTaBisieTcs oTyeT. OTUET BBIMOJIHIETCS B DJICKTPOHHOM BHJIE.
[To BEITIOTHEHHOMY OTYETY MPOBOAMTCS 3aIIUTA MPAKTHYECKONW PAOOTHI.

Otuer mO mpakTUYecKOH paldoTe [OKEH COCTOATh U3 CIENYIOIUX CTPYKTYpPHBIX
AIIEMEHTOB:

- TUTYJIbHBINA JTUCT;

- BBOJHAS YacTh: KpaTKOE ONHCAaHHWE IeJel TNpoekTa. BBomHas 9acTe oTdera JOJDKHA
BKJIIOUATh MYHKTHI: YCJIOBHE 3aJ]a4M; MOPSIOK BBHIMOTHEHUS; IPOTPAMMHO-AMIapaTHBIE CPECTBa,
WCTIOJTb3YEMbIE TIPU BBITTOJTHEHUU PaOOTHI.

- OCHOBHasl 4acTh (omucanue paboThl).

- 3aKJII04YEHHE (BBIBOJIBI);

- CIIUCOK HCIOJIb30BAHHON JIUTEPATYPHI.

3ammrTa OTYeTa MO0 MPAaKTUYECKOH padoTe 3aKiIoYacTcs B MPEABSIBICHUU IPETIOIaBaTEI0
MOJTyYEHHBIX Pe3yJbTaTOB B BUAE (paiifia U JEMOHCTpAIMU MOJyYEHHBIX HABBIKOB MPH OTBETaX Ha
BOTIPOCHI ITPETIOIaBATEIIsI.

IIpakTnyeckas padora 8. 'mOkasi MeToq010THS yIpaBJeHUus1 MpoeKkTamu: Agile,
Scrum, Kanban, XP, APF

Heas padoTsl: M3yuyeHue crparternii ynpasieHus: HHKEHEpHbIMU TipoekTamu: Agile, Scrum,
Kanban, XP, APF.

[IpakTuyeckas paGoTa HampaBieHAa Ha O3HAKOMJICHHME C OCHOBHBIMHM CTpaTerusiMu
ynpasneHus npoekrtamu: Agile, Scrum, Kanban, XP, APF u, nony4yenrue HaBbIKOB 10 MPUMEHEHHUIO
JAHHBIX MOHATHI NpPU MOCTPOSHHUM IUIaHAa MPOEKTa, MOCTPOEHHs Tpaduka padoT, pacnpeaeneHHs
UCIIOJTHUTENEH, YIpaBiIeHUs PUCKAaMU, U3yUYE€HUE METO/IOB YIPABICHUS KauyeCTBOM IPOSKTHPOBAHHUS
MH(POPMAILMOHHBIX CUCTEM, U3YUEHHUS METPUK KauyecTBa MPOrPaMMHOI0 00eCeueHHs..

TpeboBanust K pe3yinbTaTaM BbIIOJIHEHHS IPAKTUYECKONW padoThlI:

[locTtpouts MoOZAenb ynpaBlIeHUS IPOEKTOM, BKIIOYAIOUIYI0 OIMCAaHWE CTpareruit
yIpaBlieHUs] HHKEHEepHbIMU TpoekTamu: Agile, Scrum, Kanban, XP, AP.:

IlocTanoBka 3a1a4M K NpaKTH4YeCKo padorte 8

1. U3yuuTh npenjaraeMblii TEOpETUUECKUI MaTepuall.



2. OnucaTh CTpaTETUIo MPOEKTA.

7. IlocTponTh OTYET, BKIIOYAKOIINNA ONMMCAHWE CTpaTeruu npoekrta. [IpeacrtaButs oTyeT mo

HpaKTquCKOﬁ pa60Te JJIs 3allIUThI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUM

B cooTBercTBUM ¢ yKa3aHHOM MpeaMEeTHOM 007acThi0 M KJIAaccoM pa3pabaThIBaeMOi
MH(GOPMALIMOHHON CHUCTEMBbl MOCTPOUTH CTPATETHIO YIPABICHUS WHKEHEPHBIM IPOEKTOM Ha

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

Ta6ymma 5.6 — IHauBuIyaIbHBIC 33 IaHUS

Ne ITpeameTHas 061acTh Kitacc UC

1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B

7 CtpouTenbHOE NMPEANPUITHE NC yuera

8 Briciiee yueOHOE 3aBe/IeHUE N C ynpasnenus
9 WudpacTpykTypa npeanpusTus CIIIIP

10 | AnnapartHas ”HQpAacTPYKTypa NpeAnpHUsITHs DKkcnepTHasl cucrema

Conepxanue oT4yeTa

[To BbImONHEHHOMW paboTe cocTaBisiercs oT4eT. OTYET BBIMOIHIETCS B 3JIEKTPOHHOM BHJIE.
ITo BBIMONHEHHOMY OTYETY MPOBOAMTCS 3aIIUTA PAKTHUECKONU PaOOTHI.

OTtdyer 1O mpakTUYEeCKOW paboTe [OJDKEH COCTOSTh U3 CIEAYIOIIUX CTPYKTYpPHBIX
AJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAsl 4YacTh: KpPAaTKOE OINUCaHUE Lelell mnpoekta. BBoaHas dYacTe oTyeTa JIOJDKHA
BKJIIOYATh MYHKTHI: YCJIOBHE 3aJauM; MOPSIOK BBIMOIHEHUS; IPOrPaMMHO-aIIapaTHbIe CPeCTBa,
UCTIOJIb3yeMblIe TIPU BBITIOJTHEHUU PaOOTHI.

- OCHOBHAs 4acTh (omurcaHue padoThI):.

- 3aKJIFOYeHUE (BBIBOJIBI);

- CIIMCOK MCIOJIb30BaHHON JIUTEPATYPHI.

3ammra oT4eTa Mo MPaKTUYEeCKOH padoTe 3aKiIrouacTcs B MPEABSBICHUU IPENOIaBaTEII0
MOJTyYEHHBIX Pe3yJIbTaToOB B BuAE (paiiyia U JEMOHCTPALMK MOJyYEHHBIX HaBBIKOB MPH OTBETaxX Ha
BOIIPOCHI ITPENOgaBaTes.

6. YYAEBHO-METOJUYECKOE U UHOOPMAILIMOHHOE OBECHEYEHUE
JUCLMIIMHBI

6.1. IlepeyeHb OCHOBHOI U 1OTOJHUTEJIbHOM JTUTEPATYPHI, HEOOXOAUMOI IS
O0CBOCHUSA NUCHUIIIMHBI

6.1.1. IlepeyeHb OCHOBHOI JINTEPATYPbI

1. AaucumoB, A.A. MeHemkMmeHT B cdepe uHDOpPMAIMOHHOW O€30MaCHOCTH @ KypC
nexumii / A.A. AuucumoB. - M. : UntepHet-YHuBepcurer Mudopmanmonnsix Texnonoruit, 2009. -
176 c. - (OcHoBbl wWHpOpMANMOHHBIX TexHoJoruid). - ISBN 9778-5-9963-0237-6 ; To xe
[OnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232981.

2. UndopmaninoHHbi MEHEDKMEHT : ydeOHoe mocobue / mon pea. E.H. bapukaes, I'.T.
Yapaes. - M. : IOnutn-/ana, 2012. - 360 c. - ISBN 978-5-238-02328-1 ; To xe [DneKTpOHHBII
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=119528.



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

6.1.2. IlepeyeHb JONOTHUTEIBHOM JIUTEPATYPbI

1 Kynemos, A. B. KoHTpakThl ¥ BHeHIHETOproBas JOKyMeHTalus : yudeb. mocobue /
A.B. Kynemos, JI.LA. XKenroBa, O.B. lllumkuna. - CII6. : Tpounkmit moct, 2012. - 256 c. :
wi. - Ha yuebnuxke rpud: Hon.YMO. - Ilpun.: c. 211-256. - bubauorp.: c. 208-210. - ISBN 978-5-
4377-0002-0

2 ApycramoB, 3. A. DBHenHesKOHOMHYECKas JEATENbHOCTh : YyueOHHK / O.A.
ApycramoB, P.C. Amngpeesa. - M. : KHOPYC, 2011. - 168 ¢ - (Cpennee
npodeccuonanbHoe oOpazoBanme). -Ilpwmi.: c. 158-165. - bubnuorp.: c. 146-147. - ISBN 978-5-
406-01065-5

6.2. IlepeyeHb y4eOHO-METOAUYECKOTO 00ecTiedeHHsI CAMOCTOSITE/ILHOI PadoThI
00y4YaOIIMXCS M0 TUCHUIJIMHE

1. Meroanueckue YyKa3aHUS 110 BBIMOJHEHUIO TPAKTUYECKUX PAOOT MO AWCITUIUIMHE
«ITpOEKTHBIN MEHEIPKMEHT B PEIICHUN UHKEHEPHBIX 3a1aW»

2. Meroanuecknue peKOMEHAAUMU Uil CTYIAEHTOB MO OPraHU3aldHd CaMOCTOATEIbHOMN
paboTsl o guctumInHe «[ I[pOeKTHBIN MEHEKMEHT B PEIICHUN WHXCHEPHBIX 3371249

6.3. [lepeuenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn UHTEpHeT,
HEeO0XO0AUMBIX JIJIfl OCBOCHHS TUCHUIIIHHBI

HNHTepHET-pecypcenl:
1. https://www.tks.ru/ - poccuiickuii TaMO>Ke€HHbII HH(OPMAIIMOHHBIH MOpTAJL.
2. http://www.ved.gov.ru/ - mopTay BHEIITHEIKOHOMUYECKON HH(POpMAITUH.
DJeKTpOHHBIE OMOTMOTEYHBIC CUCTEMBI:
3. http://biblioclub.ru/ - YauBepcuterckas oudamnoreka ONLINE.
4. http://www.iprbookshop.ru/ - Dnekrpornast OubIMOTEYHAs CUCTEMA.
5. https://elibrary.ru — Hay4Has JIeKTpOHHAsE OMOIHOTEKA
[MpodeccronanbHbie 6a3bl JaHHBIX
6. http://www.customs.ru — opunnanbHbiii caiiT defepaibHON TaMOKEHHOU CITykOb1 PO
7. http://economy.gov.ru - opuIHaTbHBINA cCalT MUHUCTEPCTBA SKOHOMUYECKOTO Pa3BUTHS
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