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BBEJEHUE

B Meroauueckux  ykazaHUSX ~ coOIepXaTcs — MaTepuainbl, HEOOXOIUMble Ui
CaMOCTOSITENIbHOW TOJTOTOBKM CTYACHTOB K BBIMOJHEHUIO MpaKTHYECKuX pabor. B ommcanue
MPAKTUYECKUX pPadOT BKJIIOYEHBI I€JIb pabOThl, MOPSAJOK €€ BBINOJIHEHUS, PACCMOTPEHBI
TEOPETUYECKHE BOINPOCHI, CBA3aHHBIE C peaJu3alledl IMOCTaBICHHBIX 3ajad, IpHUBEJcHa
HeoOXxouMas JInTeparypa.

Meroauueckue ykasaHus NOCBALICHBI Kypcy «IIpOEKTHBII MEHEKMEHT B PEIICHUHU
WHKCHEPHBIX 3aJau». YTPaBIATh JIIOJbMU CIO0XHO. YTMPaBisATh JIOAbMU 3(P(HEKTUBHO —
HEHMOBEPHO CJI0XHO. [103TOMYy MBI H300peTaeM M CMEIIMBAEM Pa3HBIC MPAKTHKH, aITOPUTMBI
U TEXHOJIOTUM KOHTPOJIS, OLEHKU pe3yiapTaToB Tpyna. Ilepexomum oT ycTapeBIIMX METOAMK
K HOBBIM, CTapaeMcsl y4ecTh BCE HIOAHCHI U PUCKH, TPATUM BPEMS U PECYpChl Ha IJIAaHUPOBAaHUE
BMECTO pabOThI IO HAKATAHHOM.

W3 MHOXecTBa METO/IOJIOTUI HY)KHA OJJHA ONTHMaJbHAas U HACTPOSHHAs JIMYHO O] HAC
¥ Haml mpoekT. OJHO Jeno BBIMOJHATH MIAOJOHHBIE 33Jaud CTPOTO IO CKPUIITAaM W3 KHUTH,
JIpyroe — MeETOAOM Mpo0 | OMMOOK BBHIPAOATHIBATE CBOM CIIEHUAIBHBIE WHCTPYMEHTHI LIS
ydera MPUOPUTETOB KoMiaHuu. [103ToMy npoekTHbIH MeHemKMeHT (PM), TO eCTh METO0I0THs
yIpaBJICHUS KOMIIAHWEH C JIeJIeHHeM BCe paboThl Ha MPOEKTHI, CTAHOBHUTCS MOIYJSPHBIM
BO BCEX OTPaCIIfX.

MHorre KOMITaHHHM TOJIBKO Ceildac MepexosIT OT KJIACCHYeCKOoW (0TpaboTaHHAs, YacTo
OropokpaTHdeckass ~ cXxeMa) K IPOeKTHOH (Kakgash ~ 3ajada  OTAENbHO,  JIeJIeTMPOBaHUE
OTBETCTBEHHOCTH) MOJEIH yrpaBieHus. OOl MEHEDKMEHT ISl IPEeIPUHAMATENS CBOIUIICS
K TOMY, UYTO €CTh PYKOBOJWUTEIb U HUCIOJIHUTENb 3aJaud. JlMCHUIIIMHA B3aUMOJEHCTBUS
3aBHCela OT TOr0, Kak MpomnucaHo B madione. [1ladnon e Obul BOUT B pa3yMbl BCEX OJJMHAKOBO
net 3tak 20-30 Hazaa. Tonbko 3TOT MIA0I0H YK€ HE MPUMEHUTh K HOBBIM YCIIOBUSIMU MUPOBOTO
PBIHKA.

HcTopuyecku Bce Ha4anoch € TOrO, YTO B MEPUOJI epecTpoiiku 90-X TOA0B caMa JIOTUKa
BelicHUs Ou3Heca Oblla HapylIeHa HACTOJNBKO, YTO TOIBITKH TOCTPOUTH HOBYIO padodyro
KOHIIETILIUIO YTIPaBJIEHUS] B MIJIJICHUYM CO3JIaJId TEPMUH «KOMIIAaHUsI-OHOAHEBKa». KoHuenmmu
TaKUX KOMITAHHWH TMPOBEPSUTUCH HA MPOYHOCTH W TOJNBKO oaHa U3 10 koMmaHwmii cymiecTBoBaia
6onmbme  momyroga B 2000-x. [lapamienbHO oOCTaBaIMCh  MHOTOJETHUE — HPEAIPUATHS,
KapIMHAIBHO MEHSSICh KaXKIbIe JIET 5 YTOOBI BBIKHUTH B TIEPUO]T TIEPEMEH.

B 2010-x nH(opManoHHbIH B3pbIB MHTEPHETA CJIeJIal JIOCTYIHOM BCIO Pa3pO3HEHHYIO
0a3y HapabOOTOK €BpPOMNEHCKOro W aMEepUKAHCKOTro OwusHeca. M3 TOHH MOJIE3HON U MYCOpHOMH
UH(pOPMALIUU BPOJIE «YTO TAKOE YIpaBJIEHUE MPOEKTaMU U COBPEMEHHBIH MEHEKMEHT», «KaK
pactipenenstb  OOS3aHHOCTH,  TPABWJIBHO  TPENyraiblBaTh W COKPAIIaTh  PHCKH»
OpeNpUHUMATENId IO CUX TMOp BBIOMPAIOT KPYNHIBI 3HAHWHA, NPUMEHHMBIX HMEHHO
B UX KOMITAHUSX.

Ceituac MbI clIeIUM B HOBOCTSIX Kak NMPHOBUIbHBIE KOPMOPALUHU PacTyT U pPaclafaroTcs
Ha MO/Ipa3AeIeHHs, TIOKYTIAOTCS U TIEPSKUBAIOT CTPYKTYPHBIC CIHSHUS. 3a KQKIBIM aKTOM
KYIUTH-TIPOJIA’KU OTJIeIa KPOETCsI CIIOXKHAsI CETh MPOEKTOB (T'a/KEThI, IPUJI0KEHUS, PACIIUPEHUS
Ui Opay3epoB), CBS3aHHBIX TI0 Pa3HBIM KpuTepusiM. Korjga MEHSIOTCS KpUTEpUH, MEHSEeTCs
JiefieHre MPOEKTOB Ha rpymmbl. IMEHHO M3MEHEeHHe IpyNIUPOBKH U coobmiaror HaMm B CMU.
BHyTpH e KOMIaHUH TIPOIOIDKAIOT PaboTaTh, a MPOSKTHI BEAYTCS HETPEPHIBHO.

IT project management (PM)— »53TO &IUCHMIUIMHA, YTO OOBEAWHSET MPOICIYPHI,
NIPUHITUITBL ¥ TTOJIUTHKY BeAeHUs1 On3Heca. OHa pyKOBOJUT MMPOEKTOM OT Pa3padOTKU KOHIICTIITHH
JI0 3aBEPILICHUS MTPOEKTA.

O6mmit  (PyHKIIMOHABHBINA) ¥ MPOEKTHBIA MEHEKMEHT OTIWYaeTCs TeM, UTO
(yHKIMOHATIBHBIN MEHEIKMEHT cTabuieH. Ero nenb: mojaaepkarb U MPUYMHOXKHUTh KauCTBO U
3¢ (PEeKTUBHOCT, TMPOTPaMMHOTO TPOAyKTa. EcTh oTpaboTaHHBI 11a0M0H, OH padoTaer
NOCTOSIHHO. [IpOEKTHBIN MEHEHKMEHT U3MEeHYHB. Lleh MpOeKTHOro MeHeKMEHTA: JOCTUTHYTh
pe3ynbTaTa JIro00H 1eHOH, yuuThIiBas, uTo ecTh deadline.
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[TpuunHOM mepexona oOT OOIIEro MeHeKMeHTa K PM wamie napyrux CTaHOBHTCS
Ha/IeKHOCTb — BMECTO OTHOCHUTENBbHOM aOCTPAaKTHOM NEpCHEKTHBBI K IpeAcKa3yeMbIM
pe3yibTaTam.

1. IIEJIb 1 3AJJAYHU OCBOEHMUSA JTUCHUIIJIMHBI

Lenbto ocBoeHus: AUCUUIIMHBL «IIpOEKTHBIH MEHEIKMEHT B PELICHUHM WHKEHEPHBIX
3afau» sBisgercs (GopMupoBaHHe HaboOpa yHUBEpCalIbHBIX KOMIIETEHLUH Oyayiiero OakanaBpa
10 HaIlpaBJIEHUIO TOAr0oToBKH 13.03.02 DnexkTposHepreTuka u 3JeKTPOTEXHUKA

3amaun OCBOEHMS JUCLUIUIMHBI. M3Yy4EHHE METOJIOJOTHH IMPOEKTHOTO MEHEIKMEHTa,
OCBOEHHUE METOJI0B U HHCTPYMEHTOB IIPOEKTHOI'O MEHEIPKMEHTA B PEIIEHUH HHKEHEPHBIX 3a7au.

2. OBOPYJJOBAHUE U MATEPHUAJIbI

ArnmapaTHbIE Cpe/ICTBA: MEPCOHAIBHBIA KOMITBIOTED;

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

VY4eOHblii kiacc ocHamieH IBM-coBMecTUMBIMH KOMIBIOTEpaMH, OOBEIMHEHHBIMH B
JIOKaNbHYIO ceTh. JlokalbHas ceTh y4eOHOTo Kilacca MMeeT MOCTOSHHBIN JOCTYI K ceTu Internet
1o BbIFCIICHHOW nuHUH. [[si mpoBeneHus 1abopaTopHBIX pabOT HEOOXOAWMO CIIEAYIOIIee
nporpaMMHoe obecrieuenue: onepaiontas cucreMa MS Windows, maker opucHbBIX mporpamm
MS Office, maker MS Visual Studio.

3.HaumeHoBaHMe NMPAKTHYECKUX 3AHATUH

No Tembr | HauMeHOoBaHME TeM JUCHUILIMHBI, UX KpaTkoe | OObeM 4acoB U3 aux
JUCITUILI coaepKaHue MpaKTUYECKast
WHEI IMOJATOTOBKA,
JacoB
Pa3nen 1. OcHOBBI MPOEKTHOTO
MeHeIKMEHTAa
1 Tema 1. BBeenue B poEKTHBIN MEHEI)KMEHT 4

MeTtoapl 1 cpeacTBa MPOEKTHOTO
MEHEIP)KMEHTAa MH)KEHEPHBIX 3a/1a4.
TexHOIornM MPOEKTHOIO MEHEKMEHTA
MHXEHEPHBIX 3a7a4. OyHKIMOHAIbHbIE U
TEXHOJIOTUYECKHE TPEOOBaHMS K HHKEHEPHBIM
MPOEKTAM.

2 Tema 2. Mertonb! 1 cpeacTBa MPOEKTHOTO 4
MEHEKMEHTa

[IpenmeTHas 061acTh HHKEHEPHBIX TPOEKTOB.
Mopnenu uHxeHepHbIX MpoekToB. Cpencraa
CTPYKTYPHOTO aHAJIM3a MHKEHEPHBIX
IIPOEKTOB. METOIbI U CPEeACTBA IIPOEKTHOTO
MEHEDKMEHTA NHKEHEPHBIX 3a]1a4.

3 Tema 3. MeHe)KMEHT ATaroB KU3HEHHOTO 4
LIMKJIa NHKEHEPHOTO MPOEKTA

[IpumMeHeHne METOZ0B B CPEJICTB MTPOCKTHOTO
MEHEKMEHTA JJIs PEIICHUSI MHKEHEPHBIX
3agad. Mcronp30BaHne TEXHOJIOTHI
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IPOEKTHOTO MEHEDKMEHTA B YIPaBICHUH
WHXEHEPHBIMU ITpoekTaMu. PazpaboTka
(GYHKIIMOHATIBHBIX M TEXHOJIOTHYECKUX
TpeOOBaHUH K MHKCHEPHBIM IIPOEKTaM.

Tema 4. TexHOIOTUH TPOECKTHOTO
MEHEPKMEHTA B PEIICHUHN MH)XCHEPHBIX 3a7a4

VHXVUHUPUHT U PEUHKUHUPUHT OU3HEC-
MIPOIIECCOB MPEIMETHOM 00IaCTH.
ABTOMaTH3aIUsl OM3HEC-TIPOIIECCOB
npeaAMETHOM o0macTu. TeXHOIoTHs
yIpaBIeHUS U3MEHEHUSIMU B YIIPABJICHUN
WH)KEHEPHBIMH ITPOCKTAMH.

Pa3nen 2. [IpoeKkTHBI MEHEAKMEHT
HH/KEeHEPHBIX 33124

Tema 5. Merononorus npoeKTHOro
MEHEPKMEHTa WHKEHEPHBIX 3a7a4

Mertoab! ynpaBieHUs] HHKEHEPHBIM IIPOEKTOM.
O0s3arenbHbIe IPOLECCH B YIIPABICHUN
WH)KEHEPHBIMU IIPOCKTAMU: 00eCrIeueHHs
IPOEKTOB, IPOEKTHBIE, KOHTPAKTALHH,
TE€XHUYECKHUE.

Tema 6. MeToap! ynpaBieHUs! Ka4eCTBOM
WHKEHEPHOT'O MTPOEKTA

Mertozbl ynpaBiieHHsI KAU€CTBOM MHKEHEPHOI'O
poekTa. MeTozp! obecrieueHns KauecTna
WHKEHEPHOTr'0 MPOeKTa. MeTpuKku KauecTBa
WHXEHEPHOro npoekTa. CTaHIapTHBINA METO.
OLIEHKHU 3HAY€HMH NOKa3aTenel KauecTna.
VYrpaBieHue KauecTBOM MHKEHEPHOTO ITPOEKTa

Tema 7. O030p COBpEMEHHBIX TEXHOJIOTUH
MCHCIPKMCHTA MHXCHCPHBIX 3aJ1a4

TpaauIIMOHHBIE METOAMKH YIIPABICHUS
npoekramu. Waterfall. Ypasnenne
KputHyeckoi menbto mpoekta (CCPM). Meton
kputndeckoro nytu (CPM). PMI/PMBOK
MmeToJ. ['mbkas metoonorus ynpasienus | T-
npoeKTaMu. MeTOIMKHY 0 YIPABICHHIO
U3MEHEHHUSIMHU: MeTOI0JIOTHS MOICTTHPOBAHUS
cobbiTuil (ECM). DkcTpeManbHoOe yrpaBieHue
npoektamu (XPM). TIponieccHo-
OpPUCHTHUPOBaHHbBIE MeTOIUKHU: Lean, Six
Sigma, Lean Six Sigma. IIporeccHo-
opuentupoBanHas PM. ['ubpuaHbie TOaX0Ibl.
PRINCEZ2, PRiSM, Benefits Realization
(BRM). BricTpast pa3paboTka NpuIIOKeHUH
(RAD).

Tema 8. 'uOkast METOJOIOTHSI YIIpaBICHUS
npoekramu: Agile, Scrum, Kanban, XP, APF
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Agile Methodology (ru0kas meTomonorus).
[Tpunnumner Agile Methodology. Metonsr Agile
Methodology. Scrum. Keiic Bueapenust Scrum.
Scrum kak kapkac pa3pabotku. Kirouesbie
aneMeHThl Scrum. eXtreme Programming:
KOJIMPOBaHUE, TECTUPOBAHHKE, TNIAHKPOBAHNE,
cnymanue. Crystal Methodology Anucrepa
KokbepHa.

Hroro
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CTPYKTYPA U COAEP)KAHUE MMPAKTUYECKHUX 3AHATUN

IIpakTnyeckasi padora 1. BBegenune B NpoeKTHbIIN MeHEIKMEHT
Leab padoThI: COCTABUTH U MPOAHATN3UPOBATH TPEOOBAHUS K HH)KEHEPHOMY MTPOCKTY.
OcHoOBBI TEOpUM

[Ipobnembl, KOTOpBIE NPUXOAMTCSA PpEIIATh CHEHUAINCTAM B IPOLECCEe CO3/aHUs
POrpaMMHOr0 obecreueHusi, O4eHb CIOoXHBL. llpupoma 3Tux mnpoOnem He Bcerjga sCHa,
0coOeHHO ecnu pa3pabarbiBacMas NpPOrpaMMHas CHUCTEMa HHHOBAIMOHHas. B wacTHOCTH,
TPYOHO 4YETKO OMHCcaTh Te JEHCTBHUS, KOTOpbIE MOJKHA BBINONHATH cucTteMa. OmnucaHue
(YHKIMOHATIBHBIX BO3MOXXHOCTEH W OrpaHUYEHHH, HAKJIaJbIBAEMBIX Ha CHCTEMY, HA3bIBACTCS
TpeOOBaHUSIMU K ATON cHCTEME, a caM Ipoliecc pOPMUPOBAHUS, aHAIN3a, JOKYMEHTUPOBAHUS U
NPOBEPKH ATUX (PYHKIIMOHAIBHBIX BO3MOXHOCTEH M OTPaHUYCHUIN — Pa3pabOTKOM TpeOOBaHUIA.

TpeboBanus moapasaensIoTCsl Ha MOJIb30BaTENbCKUE U cucTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — OTO ONHCAaHHE HAa ECTECTBEHHOM S3bIKE (TUTIOC MOSICHSIOUINE JUarpaMMbl)
(GyHKIMH, BBIOIHAEMBIX CHUCTEMOW, W OTpaHHuYEHUM, HakiaJabiBaeMblXx Ha He€. CHCTeMHBIE
TpeOOBaHUSI — 3TO OMHCAHUE OCOOCHHOCTEW CHUCTEMBI (apXUTEKTypa CHUCTEMBI, TPeOOBAaHUS K
napaMerpaM o00pyJIOBaHUS U T.J.), HEOOXOAUMBIX i 3G (HEKTUBHON peanu3alui TpeOoBaHUN
TIOJIb30BATEIIS.

Pa3paborka TpedGoBaHumii

Pa3zpaborka TpeboBaHU — 3TO MPOIECC, BKIFOYAOIIANA MEPOIPHUITHS, HEOOXO0IUMBbIC
JUISL  CO3JaHUsl M YTBEPXKACHHS JIOKYMEHTa, COJEpKaIlero crenu@uKaiue CHCTEMHBIX
TpeOoBaHuil. Pa3znuuaroT 4eTblpe OCHOBHBIX 3Tara Ipolecca pa3padoTku TpeOoBaHMIA:

- aHaJIM3 TEXHUYECKOM OCYIIIECTBUMOCTH CO3/IaHUS CUCTEMBI,

- opmupoBanue u aHanu3 TPeOOBAHMIA,

- cnenu@uIUpoBaHUe TpeOOBaHUH U CO3/1aHUE COOTBETCTBYIOIIEH TOKYMEHTAIINH,

- aTTecTalMsl 3TUX TpeOOBaHUM.

Ha pucynke 1.1 moka3aHbl B3aMMOCBSI3M MEXJy OHTHUMHU 3TalaMd M Pe3yJbTaThl,
COIPOBOKAAIOIINE KaXKIBIN ATl Mpoliecca pa3padOTKH CUCTEMHBIX TPEOOBAHUH.

Ho mockoibky B mporecce pa3pabOTKH CHCTEMBbl B CHIIy pa3HOOOpa3HBIX NPUYUH
TpeOOBaHUS MOTYT MEHSTHCS, yIpaBieHHE TpeOOBaHUSIMHU, T.€. MPOLECC YIPABICHUS
U3MEHEHUSMHU CHUCTEMHBIX TpeOOBaHUM, SBIAETCS HEOOXOAWMOW COCTaBHOM  4YacThiO
JeATETLHOCTH 10 UX pa3paboTKe.

®opMHupoOBaHUE U AHAJIN3 TPEOOBAHUIT
Crnenyronm 3TanoM Imporecca pa3paboTku TpeOoBaHMM sBisieTcss (OpMUpPOBaHUE
(ompenenenue) U aHaTU3 TPEOOBAHMIA.
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Pucynok 1.1 - Ilpomecc pa3paboTku TpeOOBaHUN

O06o0menHas Mozenb nporecca (GOpMUPOBaHMS M aHalu3a TpeOOBaHUMN IOKa3aHa Ha
pucynke 1.2. Kaxnas opraHuzanusi HCHOJB3YeT COOCTBEHHBIM BapuUaHT JTOM MOJENH,
3aBUCALIMA OT “MECTHBIX (DaKTOpPOB”: oOMbITa pabOThl KOJJIEKTUBA pa3pabOTYMKOB, THIA
pa3pabaTbIBa€MON CUCTEMBI, UCIIOIb3YEMBIX CTAHJAPTOB U T.1.

Havano
npoyecca Cneuudmuyvposanme
»|  Tpebosanmit
Mposepka
TpeboBaHMmit ':
&
a/u3 NPeAMeTHON Onpegenexve JlokymeHTayus
obnactu "|  npuopureroe CUCTEMHBIX
4 \ TpeBosaHui
' { N\
v le Paspelenue
Cbop Tpeboeatuit pe 3
NPOTUBOPEYMIA

Knaccudurauua

TpebosaHmi
Pucynok 1.2 - IIponecc popmupoBaHus 1 aHaau3a TpeOOBaHUN

[Ipouecc popmupoBanus u aHaiu3a TpeOOBaHUI MPOXOAUT YEPE3 PsIJI ITAIOB.

1. AHanu3 npeaMeTHON 007acTh. AHATUTUKHM JOJDKHBI M3YYUTh MPEAMETHYIO 00JIacTh,
rze OyJeT 3KCIUTyaTHPOBAThCS CUCTEMA.

2. Coop TpeboBaHmil. DTO mpolecc B3aUMOJCHCTBUS C JHLAMH, (OPMHUPYIOIIUMH
TpeboBaHus. Bo BpeMs 3TOro npouecca npoaoKaeTcs aHalaIu3 IpeaAMETHONH 001acTH.

3. Knaccudukanus tpeboBanuii. Ha stom stame OechopmeHHbIt Habop TpeGoBaHUI
npeoOpa3yeTcst B JOTHYECKHU CBSI3aHHBIE TPYIITEI TPEOOBAHUH.

4. Pazpemienne mnpotuBopeunii. bes comHeHus, TpeOGoBaHHS MHOTOYMCICHHBIX JIMIL,
3aHATHIX B Mpolecce (GpopmMupoBaHusi TpeboBaHMid, OyAyT NmpoTUBOpeurBBIMU. Ha 3ToM sTame
OTIPENIeNAIOTCA U pa3pelatoTcs IPOTUBOPEUHS pa3IMuHOIO POAA.



5. Haznauenne npuoputeToB. B mobom Habope TpeboBaHuii 0fHU W3 HUX OydayT Oolee
BaXHBI, 4eM apyrue. Ha »ToM sTame coBMecTHO ¢ auiamMu, (GOpMHUPYIOIIUMU TpeOOBaHUS,
oTpeneNnioTcs Hanbolee BaXHbIE TPeOOBAHUS.

6. [IpoBepka  TpeOGoBanmii. Ha  stom  sTame  ompenensiercss HMX  IOJHOTA,
MOCJIEI0BATEIbHOCTh M HEPOTUBOPEUUBOCTbD.

[Ipouecc dhopmupoBanust 1 aHalrM3a TPEOOBAHUN LUKINYECKHUI, C 0OpaTHOM CBS3bIO OT
OJIHOTO 3Tamna K apyromy. Llukin HaunHAeTCs ¢ aHaIM3a MPEeIMETHON 00JacTH M 3aKaHYMBACTCS
npoBepkoil TpeboBanmii. [loHmmanue TpeOOBaHMII TPEIMETHOHM O00JIACTH YBEIWYUBACTCA B
KaXJIOM LIUKJIe rporecca (opMUPOBAHUS TPEOOBAHUIA.

PaccmMoTpuM Tpu OCHOBHBIX TOAXOAa K (OPMHUPOBAHUIO TpeOOBaHMIL: METOI,
OCHOBaHHBIM Ha MHOKECTBE OIOPHBIX TOUEK 3PEHUsI, CLICHAPUU B STHOTPAPUICCKUI METOI.

OnopHble TOYKH 3peHUust

[Tomxox ¢ MCHONIB30BAHMEM PA3TMYHBIX OMOPHBIX TOYEK 3pEHUS K pa3zpaboTke TpeOoBa-
HUH NPU3HAET pa3inyHble (OMOPHBIC) TOYKU 3pEHUs HA MPOOJIEMY U UCIOIb3YeT UX B KaUecTBE
OCHOBBI IIOCTPOCHHUSI M OpraHU3aluu Kak Ipouecca (GpopmMupoBaHus TpeOOBaHMM, Tak U He-
MOCPEACTBEHHO CAaMHX TPEeOOBAHMIA.

Pa3nuuHble MeTO/IbI IPEUIaraoT pa3Hble TPAKTOBKU BbIpakeHUd "Touka 3peHus". Touku
3pEHUs] MOXKHO TPAKTOBATh CIEAYIOIIMM 00pazoM.

1. Kak ucrtounuk wuH(pOpMAlMM O CHCTEMHBIX [aHHBIX. B 3TOM ciydae Ha OCHOBE
OTIOPHBIX TOUYEK 3PEHUSI CTPOUTCA MOJIEIb CO3[aHHs U UCIOJIb30BaHUS JNAaHHBIX B cucrteMe. B
nporecce GopMHUpPOBaHUS TPEOOBaHUN OTOMPAIOTCS BCE TaKHE TOYKW 3pEHUs ( M Ha UX OCHOBE
OTIpECIIAIOTCA JaHHbIC), KOTOphIEe OyAyT CO3/1aHbl MM UCIOJIB30BaHbI MPU padOTe CUCTEMBI, a
TaK)Ke CIIOCOOBI 00Pa0OTKH ITUX JTAHHBIX.

2. Kak ctpykrypa npeacraBieHuil. B aToM ciiydyae TOYKH 3peHUs] pacCMaTpUBAIOTCS Kak
ocobasi yacTb MOJENU cucTembl. Hampumep, Ha OCHOBE pAa3JIMYHBIX TOYEK 3PEHHUS] MOTYT
pa3pabaThIBaThCsi MOJIENH ""CYIIHOCTh-CBSI3b'", MOIENTM KOHEUHOTO aBTOMATa H T.1.

3. Kak momydaTenn CHCTEMHBIX CEpBHCOB. B 3TOM cilydyae TOYKM 3pEHUS SIBIISIOTCS
BHEIIHUMHU (OTHOCHUTEJIBHO CHCTEMbI) IOJydaTeNsIMH CUCTEMHBIX CEpPBHCOB. TOUKH 3peHHS
MIOMOTalOT OINpPENEINTh JaHHbIE, HEOOXOAUMBIE ISl BHIITOJIHEHUSI CUCTEMHBIX CEPBUCOB MJIM MX
yTIpaBJICHUSL.

Haub6onee 3¢ pekTUBHBIM OIX0/IOM K aHAJIU3y TAaKUX CHCTEM SIBJISIETCS] MCIIOJIb30BaHHE
BHEIIHUX  ONOpPHBIX TouyeK 3peHus. Ha ocHoBe sToro mojxoma  paspaboTaH
meron VORD (Viewpoint-Oriented Requirements Definition — ompenenenue TpeOGoBaHuii Ha
OCHOBE TOYEK 3peHMs) Uil (OopMHUpOBaHMA M aHauu3a TpeOoBaHMN. (OCHOBHBIE 3TaIbl
metosa VORD noka3ansl Ha pucyHke 1.3.

1. Unentudukanus TOYEK  3peHMs, MOJNYYAlOIUX  CHUCTEMHBIE  CEPBHUCHI, H
UACHTU(UKAIIS CEPBUCOB, COOTBETCTBYIOIINX KaXA0N TOUKE 3pEHHUSI.

2. CTpyKTypHpOBaHHE TOYEK 3PEHMsI — CO3/IaHHE HEPapXUHU CIPYNIHUPOBAHHBIX TOUYEK
3peHus. OOIIeCUCTEMHBIE CEPBUCHI MPEAOCTABISIOTCS 00Jiee BBICOKMM YPOBHSM HEpapXuu U
HaCJIEAYIOTCS TOUKaMH 3PEHUS HU3IIETO YPOBHSL.

3. JlokyMEeHTHpOBaHNWE OMOPHBIX TOYEK 3PEHHUS, KOTOPOE 3aKIYaeTCsi B TOYHOM
OTNMCAaHUM UACHTU(PHUIIMPOBAHHBIX TOUEK 3PEHHUS U CEPBHCOB.

4. OToOpaskeHHe CUCTEMBI TOUEK 3PEHUs, KOTOpas MMOKa3bIBACT CUCTEMHBIE OOBEKTHI, OT-
peliesieHHbIe Ha OCHOBE MH(OpPMAINH, 3aKIIIOYEHHON B OMTOPHBIX TOUKAX 3PEHHSL.

{ A A )
A4 \J

WagHTdwraumwa ) CTpyxTypuposame Aorymermiposanmey Orobpaxesme
TONGK 3DEHHA y. TO4EK 3peHIm TONEX 3DeHMR CHCTEME TOYEK 3PEHNUA

Pucynok 1.3 - Merox VORD




IIpumep. Paccmorpum ucnons3oBanue Merona VORD Ha mepBbIX Tpex Iarax aHajiusa
TpeOOBaHU AJIsi CUCTEMBI CUCTEMBI MTOJIIEPKKU 3aKa3a U yuyeTa TOBapoB B OakaieiiHol naBke. B
OakayeiiHO! JaBKe JJIsl KaXKIOTO TOBapa (GUKCUPYETCS MECTO XPaHEHUsS (OMpeIeICHHAs TI0JKa),
KOJIMYECTBO TOBapa U ero nmocraBiiuk. CUcTeMa MOJACPKKU 3aKaza M ydyeTa TOBApOB JOJDKHA
oOecrieunBarh Jo0aBieHHe WHGOPMAMM O HOBOM TOBape, HM3MEHEHHUE WM YHAaJICHUE
uHpopmanun 00 HUMEIMEeMcs ToBape, XpaHeHue (jo0aBieHUE, W3MEHEHHE U yAaJIeHHUE)
uH(pOpMAaIIMK O MOCTABIIMKAX, BKIIOYAIONICH B ceOs HasBaHuwe (GupMmbl, ee ampec u TenedoH.
[Tpu moMoOIIM CUCTEMBI COCTABIISIOTCS 3aKa3bl MocTaBIIUKaM. Kakblil 3aka3 MOXKET coaepKaTh
HECKOJIBKO MO3UINH, B K&KJOW MO3ULIUHU YKa3bIBAIOTCSI HAMMEHOBAHHME TOBAPA U €ro KOJIMYECTBO
B 3aKkase. CucremMa 1o TpeOoBaHHIO MOJIb30BaTENs (OPMUPYET U BbIIAET HA MEYaTh CIACAYIOLIYIO
CIIPaBOYHYIO HUH(OPMAIIHIO:

- CIIUCOK BCEX TOBApPOB;

- CIUCOK TOBApOB, UMEIOIUXCS B HAJTMYNH;

- CIIUCOK TOBAPOB, KOJMYECTBO KOTOPHIX HEOOXOAUMO MOMOIHUTH;

- CIIUCOK TOBAPOB, TIOCTABIISIEMBIX TAHHBIM ITOCTABITHKOM.

[lepBpiM miaroMm B (QOpMUPOBAHUU TPEOOBAHUMN SBIAETCA HACHTU(UKALNS OMOPHBIX
TOUYeK 3peHus. Bo Bcex meromax ¢opmupoBaHusi TpeOOBaHHUN, OCHOBAHHBIX Ha MCIIOJIb30BAHUH
TOYEK 3pEHHUs, HaudaibHas uIeHTUUKaLUs sBIseTcs HauOonee TpynHoHM 3amaueit. OnuH U3
MOJIXOJIOB K MICHTU(UKAIIMN TOYCK 3PSHHS] — METOJ "'MO3TOBOW aTaku', KOTJIa OMPEACIISIOTCS
MOTEHILIMATbHBIE CHCTEMHBIE CEPBHCHI W OpTraHU3alliM, B3aUMOJICHCTBYIOIIME C CHUCTEMOM.
OpranmsyeTcss BCTpeYa JIMI, YYacCTBYIONIMX B (OPMHUPOBAaHMU TpeOOBaHUH, KOTOPHIE
npenaraloT CBOM TOYKH 3pEHHs. DTH TOYKHM 3pEHUS MPEICTABIAIOTCS B BHJE AHArPaMMBbI,
COCTOSAIIEH U3 psifa KPYroBbIX 00JacTeil, 0TOOpaXKalomMUX BO3MOXKHBIE TOUKU 3peHUs (puc. 4).
Bo Bpems "M03roBoii araku" He0OX0IUMO UACHTU(GUIUPOBATH MOTEHIIMAIBLHBIE OOPHBIE TOUKU
3peHHs, CHCTEMHBIC CEpBUCHI, BXOAHBIC JaHHbIE, HE(PYHKIUOHAIbHBIE TpeOOBaHHUA,
YIPaBISIONUIUE COOBITUS U UCKITIOUUTEIbHbIC CUTYAIUH.

Crnenyromeit craameld mporecca (GopmupoBaHus TpeOOBaHUI OyneT HICHTHU(PUKAIUS
ONOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 mokasaHbl B BUAE TEMHBIX KPYTOBBIX OOyacTei) u
cepBHCOB (IIOKa3aHbl B BHUJE 3aTEHEHHbIX oOinacteil). CepBUCHI JOJKHBI COOTBETCTBOBATH
OMOPHBIM TOYKaM 3peHuss. Ho Moryr OBITh CepBHCBHI, KOTOpble HE TIIOCTAaBICHBI UM B
COOTBETCTBHUE. JTO O3HAYAET, YTO HA HAYAJHHOM 3Tare "MO3roBOM aTaku' HEKOTOpBIE ONOPHbIE
TOYKH 3pEHHUs HE ObUTM UACHTU(DUIIMPOBAHBI.

Pucynoxk 1.4 - JluarpamMmma uieHTU(PUKALUU TOUEK 3PEHUS
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B

Tabiuue

1.1

IIOKa3aHo

pacnpeeneHue

CEPBHCOB

JJIsL

HEKOTOPBIX

UACHTU(PUIIMPOBAHHBIX HAa pUCYHKe 1.4 Touek 3peHHs. OIUH U TOT K€ CEPBHC MOXKET ObITh
COOTHECEH C HECKOJbKIUMU TOUYKAMH 3PEHUSI.

Tabnuna 1.1 - CepBHUCHI, COOTHECEHHBIE C TOUKAMHU 3PEHUS

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

Wudopmanus, u3BI€UCHHAs W3 TOYEK 3PEHHUsS, HCIOJIb3YyeTCs I 3alojHeHHus (opMm
1a0JIOHOB TOYEK 3pEHHMS M OpPTaHM3allid TOYEK 3PEHHS B HMEPAapXHI0 HACIEeNOBaHHUA. ITO
MO3BOJISIET YBUAETH 0OIIME TOUKH 3pEHUs U MOBTOPHO MCIOJB30BaTh MH(POPMAIMIO B HEpapXUU
HacneoBanus. CepBHCHI, JaHHBIE U YIPABIAIONIAas HH(OPMAIHS HACIETYIOTCS TOJAMHOKECTBOM
Touek 3peHus. Ha pucynke 1.5 mokazaHa d9acTe HEpapXuu TOYEK 3pPEHUS JUIL CHCTEMBbI
NOJJIEP’KKU 3aKa3a U y4eTa TOBapOB.

Bce TouRM 3peHun

NOCTaBLYUK

/

COTPYAHUEKN

e

KAMEHTHI

To83p

e

Ty

KOHCY/IBTaHT

AAMUHUCTPATO

nokynareno

MocrorHHbIM
nokynarens

Pucynok 1.5 - Mepapxus Touek 3peHus

ATtTecTauus TpedOBaHM

ATTrecTanuga

JOJIKHa

IPOJEMOHCTPUPOBATH,

4qTo

TpeOoBaHUS

NENCTBUTEIHHO

OTIPENIETISIIOT Ty CUCTEMY, KOTOPYIO XOYeT MMETh 3aKa3uuk. [IpoBepka TpeOoBaHMI BakHA, TaK
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Kak omHOKy B cenu@ukanuy TpeOGOBaHUN MOTYT MPUBECTU K MEPEEeNKEe CUCTEMbI U OOJIBIINM
3aTparaMm, eciad OyayT OOHapyKeHbl BO BpeMs Ipolecca pa3pabOTKH CHCTEMbl WIM I0CIIEe
BBEJICHUS €€ B dKcIUTyaTannto. CTOMMOCTh BHECEHUS B CUCTEMY U3MEHEHUH, HEOOXOIMMBIX /IS
YCTpaHEHUs OIIMOOK B TpeOOBaHUAX, HAMHOIO BBIIIE, YEM HCIpPABICHHUE OIINOOK
NPOCKTHPOBAHUS WM KOJUpOBaHMA. lIpuumHa B TOM, YTO M3MEHEHHWE TpeOOBaHMI OOBIYHO
BJI€YET 3a COOON 3HAUYMUTENIbHbIE U3MEHEHUS B CHCTEME, I10C]Ie BHECEHUS! KOTOPBIX OHA JIOJDKHA
IIPOMTH OBTOPHOE TECTUPOBAHHUE.

Bo Bpewmst nporecca aTTecTaliMy AOJKHBI ObITh BBIIIOJIHEHBI PAa3JIMYHbIE TUIIBI IIPOBEPOK
TpeOOBaHUI.

1. IIpoBepka npaBuibHOCTH TpeOoBaHui. [lonb30BaTeNb MOXKET CUUTATh, YTO CHCTEMaA
HeoOXoauMa Ui BBIIIOJHEHUS HEKOTOPBIX OIpenesieHHbIX (yHKuuid. OJHAKO ManbHeHIme
pPasMBIIUICHUS. U aHAJIM3 MOTYT IIPUBECTH K HEOOXOIUMOCTH BBEIECHHUS JIONOJHUTENIBHBIX WIIH
HOBBIX (yHKuMHA. CHCTEMBl TNpelHa3HAYEHBl Ui Pa3HBIX II0JIb30BaTeNel ¢ pa3IMYHBIMU
MOTPEOHOCTSAMU, W TOATOMY HaOoOp TpeOOBaHWI OyJeT NPEACTaBIATh COOON HEKOTOPHIN
KOMIIPOMUCC MEXKIY TpeOOBaHUSAMU IOJIb30BATENIEH CUCTEMBI.

2.IlpoBepka Ha HenpoTuBopeunBOCTh. Crenudukanus TpeOOBaHUM He JOJKHA
COJICp)KaTh MPOTHBOPEYMUA. DTO O3HA4YaeT, YTO B TPEOOBAHHUAX HE JIOJDKHO OBITh
OPOTUBOPEYALIUX APYr IPYry OTPaHWYEHUN MM pPa3IMYHbIX OINUCAHUH OJHONH M TOH ke
CHCTEMHOHU (PyHKIINH.

3. IlpoBepka Ha nmonHoTy. Crienudukanus TpeOOBaHUM JOKHA coepKaTh TpeOoBaHuUs,
KOTOPBIE ONPEACTISAIOT BCE CUCTEMHBIC ()YHKIIMU M OTPAHUYCHUS, HAJIaraeMble Ha CHCTEMY.

4. ITpoBepka Ha BBINOJHUMOCTb. Ha OCHOBE 3HaHMS CYLIECTBYIOIIMX TEXHOJIOTUM
TpeOOBaHUS JIOJKHBI ObITH MPOBEPEHBl HAa BO3MOXKHOCTh WX PEAJbHOTO BBIIOJHEHUS. 3/1€Ch
TaKXe [IPOBEPSIOTCA BO3MOXKHOCTH (pUHAHCUPOBAHUSA U rpaduK pa3pabOTKU CUCTEMBI.

CymecTByeT psi METOJOB aTTECTAllMH TPeOOBAaHM, KOTOpPBIE MOKHO HCIIOJIB30BATh
COBMECTHO WJIN KaX/IbIi B OTAEIBHOCTH.

1. O630p TpeboBanmii. TpeOOBaHMS CUCTEMHO aHAIN3UPYIOTCS PEIICH3CHTAMH.

2. IlporotunupoBanue. Ha 3ToM 3Tamne npoTOTHIT CUCTEMBI IEMOHCTPUPYETCS KOHEUHBIM
M0JIb30BATENSAM U 3aKa3zuukKy. OHM MOTYT SKCIEPUMEHTHPOBATh C 3THUM IPOTOTUIIOM, YTOOBI
yOeaUThCs, YTO OH OTBEYAET UX MOTPEOHOCTSIM.

3. 'eHepanmsi TECTOBBIX CIICHapueB. B wmjeane TpeOOBaHUS JIOJDKHBI OBITh TaKUMU,
4TOOBI UX peaTn3alnio MOKHO ObIJIO poTecTupoBaTh. Eciiu TecTsl 11 TpeOoBaHUN pa3pabaThl-
BalOTCA KaK 4YacTh MpoIecca aTTeCTAallMM, TO YacTO 3TO MO3BOJIAET OOHAPYXHUTh MPOOIEMBI B
cneundukanuu. Ecau Takue TeCThl CIOXHO MM HEBO3MOXKHO pa3paboTarh, TO OOBIYHO 3TO
03HAYaET, UTO TPEOOBAHMUS TPYAHO BBINOJIHUTH U IO3TOMY HEOOXOAMMO UX MEPECMOTPETb.

4. ABTOMaTH3UPOBAHHBIH aHau3 HenpoTuBopeunBocTH. Eciu TpeGoBaHuUs
NPEJCTaBICHbl B BHUJE CTPYKTYPHBIX WIM (OPMalbHBIX CHUCTEMHBIX MOJEIEH, MOKHO
UCMOJIb30BaTh MHCTpyMeHTanbHble CASE-cpencTBa A MPOBEPKH  HEMPOTHBOPEYMBOCTH
Mojienei. [l aBToMaTU3MpPOBAHHOM MPOBEPKU HEMPOTHBOPEUMBOCTH HEOOXOIMMO MOCTPOUTH
0a3y maHHBIX TpeOoOBaHMII W 3aTeM IPOBEPUTh Bce TpeOoBaHMSA B HITON 0a3e JaHHBIX.
AHanuzaTop TpeOOBaHUI TOTOBUT OTYET 000 BCeX OOHAPYKEHHBIX MPOTUBOPEUHUSIX.

[Tonp3oBaTenbCKUe U CUCTEMHbBIE TPEOOBAHNUS

Ha ocHoBanuM mosrydyeHHBIX MOJENEN CTPOATCS MOJIb30BaTENIbCKUE TPeOOBaHMUS, T.€. KaK
ObUIO CKa3aHO B HayaJle ONMMCAaHUE HAa €CTECTBEHHOM S3bIKE (DYHKIMH, BBHITOIHIEMBIX CUCTEMOMH,
Y OTPaHWYECHUH, HAKJIAAbIBAEMBIX Ha HEE.

ITonp3oBarenbckre TpPeOOBAaHUS JIOMKHBI ONMCHIBATH BHEIIHEE MOBEICHHE CHCTEMBI,
OCHOBHbIE (YHKIIMH M CEPBUCHI MPEOCTaBIsIEMbIE CUCTEMOM, €€ He()yHKIIMOHAIbHbBIE CBOMCTBA.
Heo6xoa1Mo BBIIENIUTE OMOPHBIE TOYKH 3pEHHS M CTPYNIUPOBATh TPEOOBAHMS B COOTBETCTBUU
¢ Humi. [lonb3oBaTenbckue TpeOOBaHUS MOKHO O(DOPMHUTH KaK MPOCTHIM MEPEUUCICHUEM, TaK U
UCIOJIb3Ysl HOTAIMIO BAPMAHTOB UCIIOJIb30BAHHUS.

Jlanee cocTaBmsItOTCS CUCTEMHBIE TpeOoBaHusA. OHU BKIIFOYAIOT B CEOSI:
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1. TpeGoBaHus K apXUTEKType cucTeMbl. Hanmpumep, 4uciio u pa3MerieHne XpaHwIUIl |
CEepBEPOB IPUIIOKEHUH.

2. TpeboBanus k mapamerpaM oOopyaoBaHus. Hampumep, yacToTa MpOIECCOPOB
CEpBEPOB U KIUEHTOB, 00bEM XpaHWJIUIL, Pa3Mep ONEPATUBHOW M BHUJEO MaMSITH, MPOIYCKHas
CIIOCOOHOCTH KaHajia U T.J.

3. TpeboBanus k mapamerpam cucteMmbl. Hampumep, Bpems OTKIMKa Ha JelcTBue
MOJIb30BATENs], MAaKCHUMAJIbHBIA pa3Mmep mepeaaBaeMoro (Qaiiga, MakCUMallbHasi CKOPOCTh
nepeaayy JaHHbIX, MAaKCUMaJIbHOE YUCIIO OJIHOBPEMEHHO paboTAIOIUX NOIb30BaTENeH U T. 1.

4. TpeboBaHUs K IPOrpaMMHOMY UHTEpQeEiicy.

5. TpeboBanust Kk  CTpykType  cuctembl.  Hampumep,  MacmrabupyemMocTsb,
pacnpenenéHHOCTb, MO1YJIbHOCTb, OTKPBITOCTb.
- MaclITabUPYyeMOCTh — BO3MOXKHOCTb pACIpPOCTPAaHEHMs] CUCTEMbl Ha OoJbIIoe

KOJIMYECTBO MAIMH, HE MPHUBOJAIIAS K MOTepe padoTocrnocoOHOCTH U 3((HEKTUBHOCTH, TPHU
3TOM CIOCOOHOCTh CHCTEMBl HapallMBaTh CBOIO MOIIHOCTH JOJDKHA OINPENENAThCS TOJIBKO
MOIITHOCTBIO COOTBETCTBYIOMIETO AlIIapaTHOTO 00eCTIeUeHHs.

- pacmpeneNeHHOCTh - CHCTeMa JIOJDKHA IIOJAJCP)KUBATh paclpeenéHHOe XpaHCHHE
JTAHHBIX.

- MOJYJIBHOCTh - CHCTEMa JIOJDKHA COCTOSITh M3 OTAEIBHBIX MOJYJEH, HHTETPUPOBAaHHBIX
MEXIy COOOM.

- OTKPBITOCTh - HAJIWYHE OTKPBITBIX HHTEP(HEHCOB JUIi BO3MOXHOW J0pabOTKH U
UHTETPAIUH C IPYTUMUA CUCTEMaMH.

6. TpeOoBaHMs MO B3aMMOJCHWCTBHIO M MHTETpPAllMU C JPYrUMH cuctemamu. Hampumep,
UCTIOJIb30BaHUE O00mIeil 0a3bl NaHHBIX, BO3MOXHOCTH IIOJIyYEHHs JIaHHBIX W3 0a3 JaHHBIX
OIpECNEHHBIX CUCTEM H T.I.

IMocTanoBKa 3a1a4u K NpaKkTH4YecKoii padore 1

1. I3yuuts npesyiaraeMplii TEOPETUUECKUI MaTepual.

2. IlocTpouTh OMOPHBIE TOYKU 3peHHs Ha ocHOBaHMU MeToga VORD miist hopmupoBanus
U aHanu3a TpeOoBaHM. Pe3ynbraToM MOJKHBI SIBUTBCA JIBE JUarpaMMbl: JuarpaMmma
UACHTU(PUKAIIMY TOUYEK 3pEHUS U JrarpaMMa nepapXxuu TOUEK 3peHHUs.

3. CocraBuTh MH(POPMALMOHHYIO MOJENb Oyaylled cHCTeMBbl, BKIIOYAIONIYI0 B cebs
ONMCAHUE OCHOBHBIX OOBEKTOB CHUCTEMBI M B3aUMOJEWUCTBUS MeEXIy HUMH. Ha ocHOBaHuU
MH(POPMALIMOHHON MOJIeNH, AUarpaMMbl HICHTU(UKALUY TOUYEK 3pEHUs, UarpaMMbl HepapXuu
TOYEK 3peHus cHOpMUPOBATH TPeOOBAHUS MOJIH30BATENS U CUCTEMHbIE TPEOOBaHUSI.

4. Odopmuts otuet. [IpeacTaBuTh OTYET IS 3ALLUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui
B cootBercTBUU C y1<a3aHH0171 HpeHMeTHOﬁ 00JIaCTBI0O U KJIACCOM p33pa6aTLIBaeMOI71

CUCTEMBI pa3paboTaTh 3aJjaHle Ha MHKEHEPHBIN IPOEKT.

Tabmuma 1.2 — UnauBuayanbHbIe 3a1aHUs

No [TpenmeTHas o6nacth Kmacec UC

1 Cknan MRP

2 IIpon3BOACTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusiTre SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrpouTtenbHoe NpeaArpusITHe NC yuyera

8 Bricuiee yue6HOe 3aBejieHue N C ynpaBneHus
9 Wndpactpykrypa npeanpuarus CIIIP

10 | AnnmaparHas UHQPACTPYKTYpa NPEANPUITHS OKcrepTHas CUCTEMA
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Conep:xanue oT4yeTa

Ilo BbImosHEeHHON paboTe cocraBigercss oT4yeT. OTYET BBINOJHSETCA B 3JIEKTPOHHOM
Buze. [1o BEIMOTTHEHHOMY OTYETY ITPOBOAUTCS 3aIUTa MPAKTUIECKON pabOTHI.

OTuer mo npakTUYecKoll paboTe IOMKEH COCTOATh W3 CIEAYIOLIMX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJAHAaA 4acCThb,

- OCHOBHasl 4acTh;

- 3aKJII0YEHHE (BBIBOBI).

BBozHas yacTh oT4eTa 1OJKHA BKIIKOYATh ITYHKTHI:

- YCIIOBHE 3aJjauH;

- IOPAZ0K BBITOJIHEHMUS.

- IPOrpaMMHO-aINapaTHBIE CPENICTBA, UCIIOIB3yEMbIEC IPU BHIOJIHEHHH PAOOTHI.

3ammra oT4yeTa IO 3aKIKYaeTcsl B IPEIbSBICHUM IPENOJABATENI0 IOJIYYEHHBIX
PE3YyJIbTaTOB B BHUIC cpafma U ACMOHCTpAalWK IMOJYYCHHBIX HABBIKOB IIPHW OTBCTAX HA BOIIPOCHI
npernoaBaress.

KOHTpOJIbeIe BOIIPOCHI

. UTo Takoe )XKM3HEHHBIN IIUKJI HMHKEHEPHOTO IpoeKTa?

. Jaiite onpezaeneHue MOJENIN KU3HEHHOTO LIUKJIA MH)KEHEPHOT'O IPOEKTA.

. [IpuBenute 3Tansl pa3paboTKU HHKEHEPHOTO MPOEKTA.

. Kakue sransr Brrogaet B cedst mojens XK1 TTO cormacao TOCT 19.102-77?
. Urto BKJIIOYAeT B ceOst 3Tamn NpeIpOeKTHOTO UCCIe10BaHus?

. [lepeunciure GpyHKIIMOHAIbHBIE TPEOOBAHUS K MHKECHEPHOMY MPOEKTY.

. [lepeuncnure ’3KcIuTyaTallMOHHBIE TPEOOBAHUS K HHKEHEPHOMY MPOCKTY.

. [lepeunciure npaBmiia pa3padOTKH TEXHUYIECKOTO 33 aHUS.

. Ha3oBuTE OCHOBHBIE pa3enbl TEXHUUYECKOTO 3aJaHus.

10. HazoBure >Tamsl BeIpaObOTKH TPeOOBAHUI K HH)KEHEPHOMY MTPOCKTY.

O©OoOo~NOoO Ol WwWN -

IIpakTnyeckas padora 2. MeToabl U CPeACTBA NPOCKTHOI0 MEHEIKMEHTAa

e padoThl: U3y4EHHE METOJOB U CPEACTB IPOEKTHOIO MEHEI)KMEHTA MHKEHEPHBIX
pEeLIeHNI; TPUMEHEHNE METOIOB U CPEJICTB MIPOEKTHOIO MEHEKMEHTA.

[IpakTnyeckas paboTa HampaBiieHa HAa O3HAKOMIJIEHHE C TPOILECCOM OIHMCAHUS
MH)XEHEPHOT'0 MPOEKTa U MOJIYYeHHE HABBIKOB 110 UCIOJIb30BaHUIO OCHOBHBIX METOJIOB aHalIN3a
WH)KEHEPHOTO PEICHHUS.

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS IPAKTUYECKOM padoThI:

- HAINYHUC OIMMUMCAHUA NHXKXCHCPHOI'O IMTPOCKTA,

- IPOBE/ICHUE aHAIM3a OCYIIECTBUMOCTH BHIMIOJTHEHUS MPOEKTA;

- HUIMYME 3aKIIOYEHHST O BO3MOXKHOCTH pEAIM3aldU  TPOEKTa, COJEPIKAIIETo
PEKOMEH/IAlMU OTHOCUTENBHO pa3pabOTKU CHUCTEMbI, 0a30BbIe MPEUIOKEHUS MO 00BEMY
TpeOyemoro Oro/pKkeTa, 4YHMciay pa3pabOTUYMKOB, BpEMEHHM M TpeOdyeMOMY MpPOrpaMMHOMY
00ecCTeyYeHuIo.

OcHoBBI TEOpHUH

[Ipobnembl ynpaBieHHs WH)XEHEPHBIMH HPOEKTaMU BIEpPBbIE MPOSBWINCHE B 60-x -
Hayaje 70-x TromOB, KOrja TMpOBAJWINCh MHOTHE OOJbIIME TPOEKTHl MO pa3paboTke
IPOTPaMMHBIX TPOAYKTOB. bbumn 3adukcupoBaHbl 3afepkku B coszfganuu 10, oHO ObLIO
HEHA/IeKHBIM, 3aTpaThl Ha pa3paboOTKy B HECKOJBbKO pa3 MPEBOCXOIMIIN IEepBOHAYAIbHbBIE
OLICHKH, CO3JAaHHbIE IPOTPAMMHBIE  CHUCTEMBI 4YacTO HMEJIM HU3KHE  II0Ka3aTelu
MPOU3BOIUTENLHOCTH. [IpHuUMHBI MpOBaJIOB KOPEHWJIMCh B TEX TNOAXOAaX, KOTOpbIE
UCIIOJIb30BAIMCH B YIIPABICHUM NpoekTaMu. [Ipumensemas MeToauka ObUla OCHOBaHA HA OIBITE
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yIpaBJIEHUS] TEXHUYECKMMHU IPOEKTaMH M oOKa3ajach HedPPEeKTHUBHON mpu pa3zpaboTke
IPOrPaMMHOI0 00ECIeUCHHUS.

BaxHo mnoHuMarh pasHHIly Mexay mnpodeccuoHanbHOi  paspabotkoit [IO wm
JTHOOUTENBCKUM  IporpamMmupoBaHueM. HeoOXonumocTh — ympaBiieHUST — IPOrpaMMHBIMU
NPOEKTaAMU BBITEKAeT M3 TOro (pakra, 4to mporecc co3manus npodeccuonansHoro 110 Bcerna
ABJISIETCA CyOBEKTOM OIOPKETHOM MOJIMTUKU OpraHu3alyy, TIe OHO pa3padaThiBaeTcs, U UMEeT
BpeMEeHHbIE orpaHndeHusi. Pabora pykoBoauTEN sl IPOrPaMMHOTO MPOEKTA MO OONBIIOMY CUETY
3aKJII0YAeTCsl B TOM, 4TOObl TapaHTUPOBAaTh BBIIIOJHEHHE 3TUX OIOJUKETHBIX M BPEMEHHBIX
OTpaHUYEHUH ¢ yuyeToM OM3Hec-1IeJIel OpraHn3alui OTHOCUTEIBHO pazpabdaTsiBaemoro 110.

PykoBoauTenn  MpOEKTOB MPU3BaHbl  CIUIAHUPOBATh  BCE  dTalbl  Pa3pabOTKU
OporpaMMHOr0 mpoaykTa. OHHM Takke JOJDKHBI KOHTPOJMPOBATH XOJ BBHIMOJHEHHUS paboT u
coOuro/ieHHsI Bcex TpeOyeMbIX cTaHAapToB. [IOCTOSHHBI KOHTPOJIb 3a XOJOM BBINOJHEHUS
paboT HEoOXOoAWM sl TOro, YTOOBI Mpolecc pa3padOTKM HE BBIXOAWJ 32 BPEMEHHBIE U
OrO/IKETHbIE OTrpaHUYEHHUs. XOpOollee YIPABJICHHE HE TapaHTUPYET YCIEIIHOTO 3aBEepLICHUs
IIPOEKTa, HO IJI0X0€ yIpaBJIeHUE 0043aTeNbHO MPUBEAET K €ro MPOBAY. ITO MOXKET BHIPA3UTHCS
B 3aJiepXkKKe CpokoB crauu rorooro I1O, B mpeBbllIeHHH CMETHOH CTOMMOCTH NPOEKTa U B
HecooTBeTcTBHH roToBOTO [10 ciennukanum TpeGoBaHUH.

IIponiecc paspabotku I1O cymiecTBEHHO OTIMYaeTCsl OT IMPOLIECCOB  pealn3aluu
TEXHUUYECKUX IPOEKTOB, YTO TMOPOXKAAECT OINPEICIICHHbIE CIOXHOCTH B  YIPaBJIECHUU
IPOTrpaMMHBIMU IPOEKTAMHU:

1. IlporpammHBIi npoayKT HemarepHuaieH. [IporpaMmMHoe oOecriedeHre HeMaTepuallbHoO,
€ro HeJsb3sl YBUJIETh WIM HOTporars. PykoBoauTe b IpOrpaMMHOr0 IPOEKTa HE BUIAMUT IPOLECC
"pocta" paspabareiBacmoro I1O. OH MOXKET moyiaraTbCsl TOJIBKO Ha JOKYMEHTAIMIO, KOTOpas
bukcupyer npouecc pazpabOoTKH MIPOrpaMMHOTO IPOJYKTa.

2. He cymectByeT cranapTHBIX mporeccoB pa3padotku [10. Ha ceromusimnuii neHp He
CYLIECTBYET UYETKOW 3aBHCHUMOCTH MeXay mpoueccoM coszganus 1O u Tumom cosnaBaemMoro
IPOrpaMMHOT0 MpoAyKTa. J[pyrue TeXHUYecKue AUCLUUILIMHBI UMEIOT JIUTENbHYIO HCTOPHIO,
nporecchl pa3palOTKM TEXHUUYECKUX M3/eIMHA MHOTOKPAaTHO ONpoOOBaHbI U IPOBEPEHBI.
[Tpouecchl co3nanusg OOJBIIMHCTBA TEXHUYECKUX CHUCTEM XOpOILIO M3ydeHbl. M3yueHuem xe
npoueccos cozganus 11O crnenmanucTsl 3aHUMAKOTCS TOJIBKO nocienHee BpeMsd. [loaromy noxka
HeNb3s TOYHO IpeJicKa3aTh, Ha KakoM J3Tane mporecca pa3paborku 10 MOryT BO3HUKHYTH
npo0JIeMBbl, YTPOXKAIOIIUE BCEMY TPOrPAMMHOMY ITPOEKTY.

3. bonpime mporpaMMHBIE TIPOEKTHI - 3TO 4YacTo "oJHOpa3oBble" MpoekThl. bombpmue
IpOTrpaMMHBIE MPOEKTHI, KaK MPABUIIO, 3HAYMTEIBHO OTIMYAIOTCS OT MIPOEKTOB, pean30BaHHbBIX
panee. IlosTomy, 4dYTOOGBI YMEHBIINTH HEOINPENEICHHOCTh B IUIAHWPOBAHMU IPOEKTA,
PYKOBOJIUTENN IPOEKTOB JOJKHBI 001agaTh OuY€Hb OOJBIIMM MpPaKTHYECKUM omnbiToM. Ho
MIOCTOSIHHBIE TEXHOJIOTMYECKNE U3MEHEHUS! B KOMIIbIOTEPHOM TEXHUKE M KOMMYHHKAIMOHHOM
000pyIOBaHUU OOECLIEHUBAIOT MPEAbIIYIINI ONbIT. 3HAHUS U HABBIKHM, HAKOIJIEHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCS B HOBOM IIPOEKTE.

[lepeuncienHbple OTIMYKS MOTYT MIPUBECTH K TOMY, YTO peau3ausl MPOeKTa BBIAJET U3
BPEMEHHOI0 TIpaduKka WM TPEBBICUT OIOKETHbIE acCUTrHOBaHUS. lIporpammHbIe CHUCTEMBI
3a4acTyl0 OKa3bIBAIOTCSI HOBMHKAMH Kak B "HJEOJIOTMYECKOM'", TaK M B TEXHUYECKOM ILIAHE.
[ToaTomy, mpenBUas BO3MOXKHBIE MPOOJIEMBbI B peain3aldyd IPOrpaMMHOTO MPOEKTa, CIEAYeT
BCerJa MOMHHUTb, YTO MHOTMM W3 HHUX CBONCTBEHHO BBIXOJHMTH 3a PaMKH BPEMEHHBIX W
OIO)KETHBIX OTPAHUYEHHH.

IIpouecc ynpasiennsi pa3padoTKoii HHAKEHEPHOTO NMPOEKTA

HeBo3MokHO omucath M CTaHIApTU3UPOBATh BCE PAOOTHI, BHIMOIHIEMbIE B MPOEKTE IO
cozganuto [10. Dt paboThl BechbMa CYIIECTBEHHO 3aBUCAT OT OPTaHM3AIINH, T/I€ BBHITOIHSIETCS
pazpabotrka [IO, m oT Tuma co3maBaeMoOro MpOrpaMMHOTO Mpoaykra. Ho Bcerma MokKHO
BBIJICTIUTD CIICYIOLINE:

- Hanmucanue npennoxxenwnii mo cozpanuto [10.

- [InanupoBanue u coctaBieHue rpadpuka padbot no cozaanuto I10.
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- OLIeHUBaHNE CTOMMOCTH IIPOEKTA.

- [lon6op nepconaina.

- KoHTposb 32 X0/10M BBINOIHEHHS padoT.

- Hanmncanue oT4eToB M NpeCTaBIICHUN.

IlepBas cragust MpOrpaMMHOIO NMPOEKTa MOKET COCTOATH U3 HANMCAHUS MPEJI0KEHUN
10 pean3aliy 3TOro npoekTa. IIpemiokenns T0KHBI cOAepKaTh ONMCAHUE LIeJIEH IPOEKTOB U
croco6oB ux noctrxkeHus. OHU TakKe OOBIYHO BKJIIOYAIOT B ce0s OIeHKH (PMHAHCOBBIX U BpE-
MEHHBIX 3aTpaT Ha BbINOJHEHUE npoekra. [Ipy HeoOXoAMMOCTH 31eCh MOTYT IPUBOAUTHCS
000CHOBaHHUA Ul NEpeJauyd IIPOEKTa Ha BBIIIOJHEHUE CTOPOHHEH OpraHu3aluu WM KOMaHJe
pa3pabOTUHKOB.

Hanmcanue mnpemioxkeHuil — OYeHb OTBETCTBEHHAsh paboTa, Tak Kak JJjIsi MHOTHX
OpraHu3anii Bompoc O TOM, OyneT JM MPOEKT BBINOJIHATHCA CaMON OpraHu3alueil wiu
pa3palaTeIBaTbCsl IO KOHTPAKTY CTOPOHHEH KOMIIaHUEH, sABiseTcs KputuueckuM. He
CYLIECTBYET KaKMX-JIMOO PEKOMEHJIAIMM 110 HAIIMCAHUIO MPEUIOKEHNH, MHOTO€ 3/1€Ch 3aBUCHUT
OT OIIBIT.

Ha sTane ninaHupoBaHus IIPOEKTa OMPENEIAIOTCS MPOLECCHI, 3Tallbl M IOJyYEHHBIE Ha
Ka)KJOM U3 HUX PE3Yy/bTaThl, KOTOPbIE JOJKHBI IPUBECTH K BBIIOJIHEHUIO MpoeKkTa. Peannszanus
9TOr0 IUIaHA IPHUBEAET K JOCTIKEHHMIO Lened mnpoekra. OmnpeneseHne CTOMMOCTH IPOEKTa
HaIpsSIMyIO0 CBSI3aHO C €ro IJIaHUPOBAaHUEM, IOCKOJIbKY 37€Chb OLIEHHUBAIOTCS PECYpPChI, Tpe-
Oyroruecs /171l BHIIOJIHEHUS IUIaHA.

KonTpons 3a X010M BBIONHEHUST pabOT (MOHUTOPUHT MPOEKTA) — ATO HEMPEPHIBHBIN
IIPOLIECC, TPOJOJDKAIOIIMICS B TEYEHHE BCEr0 CpOKa peajau3aluy npoekra. Pykosoaurens noin-
JKE€H IOCTOSHHO OTCJIEKMBATh XOJi pealu3allii IpPOEeKTa U CPaBHUBATh (PaKTHUECKHE M IUIa-
HOBBIE TI0KA3aTeIM BBIIOJIHEHUS PabOT ¢ UX CTOMMOCTbIO. XOTs MHOTHE OpPraHU3alMd MUMEIOT
MeXaHU3MBbI (POPMATILHOTO MOHHTOPUHTA paOOT, ONMBITHBIA PYKOBOJUTENb MOXKET COCTABHUTD SIC-
HYIO KapTHUHY O CTaJuM Pa3BUTHUU MPOEKTa IPOCTO IMyTeM HePOpMaIbHOro OOLIeHUs ¢ pa3pa-
OoTYMKaMHU.

HedopmanbHblit MOHUTOPUHT YacTO MOMOTaeT OOHAPYKUTh MOTEHIHATIbHBIE TPOOIEMBI,
KOTOpBIE B SIBHOM BHUJE MOTYT OOHapyXHUThcs no3aHee. Hampumep, exenHeBHOe oOCykieHUE
X0/JIa BBIMOJIHEHUS] pab0T MOXET BBISIBUTH OTAEIbHBIE HEAOPAOOTKH B CO3/]aBAEMOM MPOrpamMM-
HOM NIpOAYyKTe. BMECTO OXHAaHMS OTYETOB, B KOTOpBIX OyneT oTpaxkeH (akT "mpoOykcoBKH"
rpagpuka paboT, MOXHO OOCYAUTh CO CHEIMAIMCTaMH HaMeyalolluecs NPOrpaMMHUCTCKHUE
po0OJIeMbl U HE AOMYCTUTD CpbIBa Ipaduka padoT.

B Tedyenume peanuzanuum MpoekTa OOBIYHO MPOMCXOJUT HECKOJIBKO (HOpMalIbHBIX
KOHTPOJIBHBIX ITPOBEPOK XOJ1a BBIMOJIHEHUS padoT no coznanuto 110. Takue npoBepKH JOIKHbBI
JaTh OOLIYI0 KapTHHY XOJla peajiu3allid IMpOeKTa B IEJIOM U I0Ka3aTh, HACKOJBKO YXKe
pa3pabortanHas yacTth [10 cooTBeTCTBYET LI€ISIM IPOEKTA.

Bpewmst BbINOIHEHUS OONBLIMX TPOTPAMMHBIX MPOEKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B TedeHne 3T0ro BpeMeHH LiesIM 1 HaMEPEHUsI OpraHn3aliy, 3aKa3aBIlel IPOrpaMMHBIN IIPOEKT,
MOTYT CYIIECTBEHHO H3MEHMUTHCS. MOXKET OKa3aThCs, YTO pa3pabaThiBaeMblii MpPOTrpaMMHBIN
IOPOAYKT CTall YK€ HEHYXHBIM JIMOO HCcXOAHble TpeOoBaHMs K co3aaBaemomy I1O mpocto
ycTapead M HMX HEoOXOJUMO KapAWHAIbHO MEHATh. B Takoll cHTyalluM pYyKOBOJCTBO
OpraHu3anu-pa3padboTyrKa MOKET MPUHATH PElIeHre O npekpamieHun pazpadborku [10 nmmn 00
U3MEHEHUH MpPOEeKTa B ILEJIOM C TeM, 4TOObl Y4eCTh W3MEHHBILHMECS LEIM M HaMepeHUs
OpraHu3au-3aKa3uuKa.

PykoBoauTenu MpoeKTOB OOBIYHO O0s3aHBI CaMU MOJOMPaTh MCIOJIHUTENEH IJIs1 CBOMX
poeKkToB. B wuieanbHOM ciiydyae mnpodecCHOHaIbHBI YpPOBEHb HCIIOJHUTENECH TOJIKEH Co-
OTBETCTBOBaTh TOH paboTe, KOTOPYI0 OHU OyIyT BBINOJHATH B XOJ€ pPEANIM3alUU IPOEKTA.
OpnHako BO MHOTHX Cy4asiX pyKOBOJIUTENM TOJKHBI MOJIaraTbCsl HA KOMaHIy pa3paOOTUYHKOB,
KOTOpas Jjajeka oT wupaeanbHo. Takas cuTyanus MoXeT OBbITh BBbI3BaHA CIEAYIOIIMMU
pUYNHAMMU:
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1. BromxeT mpoeKkTa He MO3BOJISET MPUBJICYh BHICOKOKBATU(DUIIMPOBAHHBIHN nepcoHan. B
TaKOM CJIy4ae 3a MEHBLIYIO IUIaTy IPUBJIEKAIOTCS MEHee KBATU(UIIMPOBAHHBIE CIIELUAINCTHI.

2. BpIBalOT CHTyalMW, KOT/Ia HEBO3MOXKHO HAWTH CHEIHAINCTOB HEOOXOIMMO
KBaJIM(UKALMKM KaKk B caMOW oOpraHu3anuu-paspadoTdyMke, Tak M BHe ee. Hanpumep, B
opranu3zanuu "ydmmye 1" MOTYT ObITh YK€ 3aHSTHI B IPYTUX MPOEKTaX.

3. OpraHu3anuss Xo4eT MOBBICUTh NPO(ECCUOHANbHBIN YpOBEHb CBOMX PaOOTHUKOB. B
TOM Cily4Ya€ OHAa MOJKET IpPHUBJIEYb K YYaCTHUIO B IPOEKTE HEONBITHBIX WM HEAOCTATOYHO
KBAJIM(ULHUPOBAHHBIX PAOOTHUKOB, YTOOBI OHU NMPHOOPENIN HEOOXOAUMBINM OIBIT U MOYYHUIIUCH Y
00J1€€ ONBITHBIX CHELUATUCTOB.

Taxkum oOpa3oM, MOUYTH Beerja noadop CHEUAIMCTOB IS BBIIOJIHEHUS MIPOEKTa UMEeT
OTIpeieIeHHbIE OTPAaHUYCHHSI U HE SBISIETCS CBOOOAHBIM. BMecTe ¢ TeM HE0OX0IMMO, UYTOOBI
XOTs Obl HECKOJIBKO WIEHOB TIpYHNbl pa3pabOTUYMKOB MMEIM KBATU(PHUKALMIO U OIBIT,
JOCTaTOYHbIC JUIs pabOThl HAJl JaHHBIM MPOEKTOM. B MpOTHBHOM ciTydae HEBO3MOXKHO M30eXKaTh
ommbok B pazpadoTtke I10.

PykoBonuTens npoekta 00bIYHO 00s13aH MOCHUIATh OTYETHI O XOJI€ €r0 BBIIOJHEHUS KaK
3aKa3uuKy, TaK W MOAPAIHBIM OpPraHU3aLUsAM. OTO JOJDKHBI ObITh KpaTKHe JOKYMEHTHI,
OCHOBaHHbIE Ha HH(OPMAINH, N3BJIEKAEMOI U3 MOJAPOOHBIX' OTYETOB O MPOEKTe. B 3THX oTUeTax
JIOJDKHA ObITh Ta HH(pOpMalMs, KOTOpas I03BOJSAET YETKO OLEHUTh CTENEeHb TOTOBHOCTH
C03/1aBa€MOI0 IIPOrPaMMHOTO MPOAYKTA.

B pamkax kxypca «CHCTeMHas MH)XXEHEPHUS» BBIIEICHBI CIEAYIOIUE POJIM B IPYNIE I10
paspabotke I[10:

- PykoBoaurens — ol1iee pyKOBOICTBO IPOEKTOM, HAallCAaHUE JOKYMEHTAIUH, OOIIEeHUEe
¢ 3akazuukom I10;

- CucteMHbIIl aHWIMTUK — pa3paboTka TpeOoBaHUI (COCTaBlIEHHME TEXHUYECKOTO
3a/laHus, IPOEKTa MPOrPaMMHOI0 00eCIIeUeHM s );

- Tectep — cocraBieHue IJIaHa TECTUPOBaHUS U arTrecTanuu rorosoro I1O (mpoaykra),
COCTaBIJIEHUE CLIEHApHUsl TECTUPOBaHUS, 0a30BBIN MpUMEp, MPOBEICHHE MEPOIPUATHH IO TUIAHY
TECTUPOBAHUS;

- Pazpabotunuk — MozenuMpoBaHME  KOMIIOHEHT IPOrPaMMHOT0  oOecredeHus,
KOJIUPOBAHUE.

IInanupoBanue npoexTa pa3padoTKN MHKEHEPHOI0 MPOEKTa

O¢¢dexkTuBHOE yNpaBiIeHHWE MPOrPaMMHBIM TPOEKTOM HAmNpsMYyK 3aBUCHT  OT
MPAaBWJIBHOTO IJIAHUPOBAaHUS padbOT, HEOOXOAMMBIX AJis €ro BbIMONHEHUdA. [lnan momoraer
PYKOBOJUTENIO MpPENBUIETh MPOOIEMbl, KOTOpble MOT'YT BO3HHUKHYTh Ha KakuxX-Iu0O0 3Tamax
cosnganus 1O, u pa3paborarh MPEeBEHTHBHBbIE MEPHI A UX MPEAYNPEKICHUS WIH PEIICHUs.
[Inan, pa3paboTaHHBII Ha HadalbHOM JTale MPOEKTa, PpacCMaTPUBAETCS BCEMH €ro
YYaCTHUKAMU KaK pPYKOBOJSIIMN JTOKYMEHT, BBIIIOJIHEHHE KOTOPOrO JIOJKHO HPHUBECTH K
YCIIEIIHOMY 3aBEPIICHUI0 NPOEKTa. OTOT IE€PBOHAYAIBHBIA IUIAH JODKEH MaKCHMaJIbHO
10IpOOHO OMMCHIBATH BCE ATAIBI pean3aliy IPOEKTa.

[Ipouecc nmnaHuMpoBaHUS HAYMHAETCS, UCXOIS M3 ONMCAHMSI CUCTEMBI, C ONPEIECICHHUS
MPOEKTHBIX OrPAaHUYEHHH (BPEMEHHbIE OTpaHUYEHHUs, BO3MOXKHOCTH HAJIMYHOIO IepCOHaa,
OIO/KETHbIE OTPaHMYEHUS U T.J.). DTH OTPAaHUYEHUS JIOJDKHBI OINpPENENIAThCS MapajlIebHO C
OLICHMBAHHEM IPOEKTHBIX MapaMeTpOB, TaKUX KaK CTPYKTypa U pa3Mep MpOeKTa, a Takke
pacripenesnieHueM (QYHKIHMH Cpeu WCHOJIHUTENEH. 3aTeM OIpeNestoTCs 3Tambl pa3paboTKu U
TO, KaKhe pe3yJbTaThl JTOKYMEHTAallUs, MPOTOTHUIIBI, OJCUCTEMBbl WM BEPCUU NMPOTPAMMHOIO
IOPOAYKTa) JOJDKHBI OBITH MOJY4YeHbl IO OKOHYAaHMM JTUX JTamnoB. Jlanee HaunMHaeTcs
UKJIUYecKasi yacTh ruiaHupoBaHus. CHauyana paspabaTsiBaeTcsi rpaduk paboT MO BHIIOIHEHHUIO
IPOEKTa WIIH JIaeTcsl pa3pellieHre Ha MpoI0JKEHNE UCTIONb30BaHUs paHee CO3JaHHOro rpaduka.
[Tocne 3TOro MpoOBOJIUTCS KOHTPOJIb BBINOJHEHUS PA0OT W OTMEYAIOTCSl PACXOXKACHUS MEXIY
peaJbHBIM U TUIAHOBBIM XO0JI0M padoT.

Jlanee, mo Mepe MOCTYIUJICHUS] HOBOM HHQOpPMAIMM O XOJE BBINOJHEHHUS MPOEKTa,
BO3MO)KEH IIEPECMOTP NEPBOHAYAIBHBIX OLIEHOK MApaMETPOB MPOEKTa. ITO, B CBOIO OUYEPE.b,
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MOXET TPHUBECTH K M3MEHEHHI0 Tpaduka pabor. Ecnmm B pesynbTare 3THX H3MEHEHUH
HapyLIAlTCsl CPOKU 3aBEPILEHHs] IPOEKTa, JOJDKHBI ObITh IEPECMOTPEHBI (M COTJIacoBaHbl C
3aka3uyukoM 110) mpoekTHbIE OrpaHUYEHHUS.

KoHeuHO, GONBIIMHCTBO PYKOBOAMTENEH HPOEKTOB HE IAYMAlOT, YTO pealu3anus HX
IPOEKTOB MPOWUIET TIanKo, 6e3 BCAKUX mpobiem. JKenarenbHo onmucaTh BO3MOXKHBIE MPOOIEMBI
ele 710 Toro, Kak OHU MPOSBAT ce0s B XO/€ BBINOJIHEHUs IpoekTa. [loaTomy sydie cocTaBisTh
"meccumuctuueckue" rpadpuku pabor, yem "ontumuctuueckue". Ho, KOHEUYHO, HEBO3MOKHO
IOCTPOMUTh IIJIaH, YYUTHIBAIOIIMHA BCE, B TOM 4HCJE Cly4yaiHble, MPOOJEMbl U 3aJCPKKHU
BBITIOJIHEHUS MPOEKTa, MOITOMY M BO3HHMKAET HEOOXOIUMOCTH IMEPHOAMYECKOrO IepecMoTpa
IPOEKTHBIX OrPAHUYEHUI U ATANOB CO3JaHUS IPOTPAMMHOIO IPOAYKTA.

[Iman mpoekTa JOJDKEH YEeTKO I0Ka3aTh PECypChl, HEOOXOAMMBIE sl pealu3alnuu
IpOEKTa, pasjiesieHue paboT Ha 3Tanbl U BPEMEHHOH rpaduK BBINOJHEHHWs 3THX 3Tanos. B
HEKOTOPBIX OpPraHM3alMAX IUIaH IPOEKTa COCTABISAETCS KaK €AMHBINA JTOKYMEHT, COJIEpKaluil
BCE BUJbI IUIAHOB, OMMCAHHBIX BbIIE. B Apyrux ciaydasx IUIaH IPOEKTa ONMCHIBAET TOJIBKO
TeXHOJIOTH4ecKui npouecc coznanust [10. B TakoM mane 0053aTeNbHO MPUCYTCTBYIOT CCHUIKH
Ha IJIaHbl IPYTUX BUJIOB, HO OHU Pa3pabaThIBalOTCS OTAEIBHO OT IUIaHA MIPOEKTa.

Jleranu3zanus MJaHOB NMPOEKTOB OYEHb PA3HUTCS B 3aBUCHUMOCTH OT TUIIA pa3padaThbl-
BAaEMOIo MPOrpaMMHOI0 MPOJAYKTa U OpraHuzanuu-padpadorunka. Ho B moOom ciyyae 60:b-
IIMHCTBO IUIAHOB COJIEPKAT CIEAYIOLIUE Pa3/Iebl.

1. Beenenue. Kparkoe omnucaHnue 1eneil MpoekTa M IPOEKTHBIX OrpaHUYEHUI
(OrOJIKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaXKHBI JIJIS1 YIIPABJIEHUS IPOEKTOM.

2. OpraHuzanusi BBINOJNHEHUs mpoekTta. Omnucanue crnocoba moadopa KOMaHJIbI
pa3pabOTUYUKOB U paclpeeieHIe 00s3aHHOCTEN MEX/Ty YeHAaMU KOMaH/IbI.

3. AHamu3 puckoB. OnMcaHue BO3MOXHBIX IPOEKTHBIX PHUCKOB, BEPOSATHOCTH UX
IIPOSIBJICHUS M CTpaTEerui, HAIIPaBJICHHbBIX HA UX YMEHbILICHUE.

4. AnnapaTHble M NPOrpaMMHBIE PECypChbl, HEOOXOAUMBIE I peaTu3alld IpPOEKTa.
[lepeueHp anmapaTHBIX CPEJCTB U MPOTPAMMHOI0 00ecIIeUeH s, HEOOXO0AUMOT0 AJIsl pa3paboTKu
nporpaMMHoro mpojykra. Eciu anmmapaTHble cpeicTBa TpeOyercsi 3aKyrnaTh, MPUBOIUTCS HMX
CTOMMOCTbH COBMECTHO € Tpa)uKOM 3aKYIIKH U TOCTaBKH.

5. Pazbuenne pabor Ha osrtanbl. [lpomecc peanuzanmmu mpoekta pa3OuBaeTcs Ha
OTJIEIbHBIE TPOLIECCHI, OIMPENEISIOTCS 3Talbl BBINOJIHEHHUS MPOEKTa, NPUBOIUTCS ONHMCAaHUE
pe3yabTaToB ("BBIXOA0B'") KXJIOT0 Tana U KOHTPOJIbHBIE OTMETKH.

6. 'paduk pabor. B saToM rpaduke oToOpakaroTCsl 3aBUCHMOCTH MEXAY OTICITHHBIMH
nporneccamu (3tanamu) pazpadotku [10, oleHKH BpeMeHHM UX BBINOJHEHHUS U pacrpeseieHue
YWIEHOB KOMaH 1bl pa3padO0TYMKOB 110 OTJEJIbHBIM 3Tanam.

7. MexaHM3Mbl MOHHUTOPMHIAa M KOHTPOJII 3a XOJOM BBINOJHEHHUS IPOEKTA.
OnuceIBalOTCS MPEOCTaBIsIEMbIE PYKOBOAUTENIEM OTUETHI O XO/1€ BBIIIOJIHEHUS padOT, CPOKH UX
NPEOCTABIIEHUS, a TAK)KE MEXaHU3Mbl MOHUTOPHUHIA BCETO MPOEKTA.

[Inan nomkeH peryiaspHO NepecMaTpuBaThCs B Ipolecce peanu3anuu npoekra. OaHu
YacTH IUIaHa, Hampumep rpaduk paboT, U3MEHSIOTCA 4acTo, JIpyrue Oojee crabuiabHBL. Jlns
BHECEHHUS HM3MEHEHUNl B IUIaH TpedyeTcs cheuuagbHas OpraHu3alnus JOKYMEHTONOTOKA,
MIO3BOJIAOINAs OTCIEKUBATh 3TH U3MEHEHUS.

ITocTanoBKa 3a1a4M K NPAKTH4YeCKOH padoTe 2

1. U3yunTs npearaeMplii TEOPETHUECKHUIM MaTepHal.

2. CoctaBuTh MOAPOOHOE ONMUCAHNE HHKEHEPHOTO IPOEKTA.

3. Ha ocHOBaHMM OINUCAaHWS WHXCHEPHOTO TPOEKTa MPOBECTH aHAIW3 IIpolecca
OpraHu3aluy NPOEeKTUPOBaHUs. B X01e aHaiM3a OTBETUTH Ha BOIPOCHI:

- Yto mpoun3oiieT ¢ opraHu3auen, eciim cucteMa He OyJeT BBEJICHA B DKCILTyaTaIHI0?

- Kakne Ttexymue mnpoOneMbl CyIIECTBYIOT B OpraHM3alMM W Kak HOBas CHCTEMa
MOMOXET UX PELIUTH?
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- Kakum o0Opaszom cucrema Oyaer crnocoOCTBOBATH 1iesiM OuzHeca?
- TpeOyer nu pa3paboTKa CHCTEMBI TEXHOJIOTHH, KOTOpasi 10 3TOT0 HE MCHOJIb30BANIACH B

opraHu3aiuun?

Pe3y.]'II>TaTOM aHall3a MOOJDKHO SABUTBCA 3aKIIIOUYEHHUE O BO3MOXHOCTH pealu3aliu

IIPOEKTA.

4. PacripenenuTh poiu B Tpymie (PyKOBOIUTENb IPOEKTa-pa3padOTUMK, CHUCTEMHBIH

AHATTUTHK-Pa3padOTUYHK, TECTEP-Pa3padOTIHK).
5. 3an0JHUTD pa3/ienbl JIaHa:
- Beenenue
- Opranusanysi BbIIIOJIHEHUS IPOEKTa
- AHanIu3 PUCKOB

Paszmensl MOMKHBI cofepkaTh PEKOMEHIAIMU OTHOCHUTEIBHO pa3pabOTKH CHCTEMBI,
0a30Bble IpeIOKEHHs M0 00BEMY TpeOyeMoro OroKeTa, YUCIy pa3padOTYMKOB, BPEMEHH U

TpeOyeMOoMy MPOrpaMMHOMY OOECIICUEHHUIO.

6. Odbopmuts otuer. [IpeacTaBUTh OTUET JIJIS 3AIHUTEHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B cooTrBeTcTBMM ¢ yKa3aHHOH NpeAMETHOW 00JacThI0 M KJaccoM pa3pabaThIBaeMOi
MH(POPMALIMOHHOM CcHCTEeMBbl pa3paboTaTh ONUCaHHWE HWH(OPMAIMOHHON CHCTEMBbl U IPOBECTH

aHaJIn3 Iponecca Oprannu3aliiu HHKCHCPHOTO ITPOCKTA.

Tabnuna 2.1 — lnnuBuyanbHble 3aJaHUS

No ITpeameTHas o6acTh Kimacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTue CRM

4 ToproBoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

8 Beicuiee yueOHoe 3aBe/ieHIe NC ynpaBneHus
9 Wndpactpykrypa npeanpustus CIIIP

10 | AnnapatHas UHQPACTPYKTypa NPEANPUATHS DKcIepTHas CUCTeMa

Conep:xaHue oTyeTa

ITo BbImonHEeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJIHSAETCA B DJIEKTPOHHOM
BuJe. [1o BEIMONHEHHOMY OTUYETY IPOBOAMTCS 3alllUTa MPAKTUYECKOMPAOOTHI.
OTuer MO NpakTUYEeCKoill paboTe IOMKEH COCTOATh M3 CIEAYIOIIMX CTPYKTYPHBIX

9JICMCHTOB!:
- THTYHLHBIﬁ JINCT,

- BBOJIHAsl 4YacTb: KpPaTKO€ OMNHMCAHME LeJed MNpoeKTa M TMPOEKTHBIX OrpaHUYEHUI
(OXOKETHBIX, BPEMEHHBIX U T.[I.), KOTOPbIE BaXKHBI JUISI YIIPABIECHUS IIPOESKTOM.

BBO}IHaSI YaCcTb OTYCTAa JOOJDKHA BKIIKOYATh ITYHKTBI:

YCJIOBHUE 3adadyv; IOpsAOO0K

BBITIOJIHCHHUA; IPOTPAMMHO-AIIIIAPATHBIC CPEACTBA, UCTIOJIB3YCMBIC ITPH BBIITIOJIHCHUN pa60TBI.

- OCHOBHAs 4acTh (omucaHue padoOThl): onmucaHue WHGOPMAIIMOHHONW CHCTEMBI, aHaJu3
mpolecca OpraHu3aluy TPOEeKTUPOBAHUS;, POJIH.

OcHOBHas 9acTh OTYETa BKIIIOYACT B CeOsl: ONMHMCAHWE WHKCHEPHOTO MPOCKTA - HATUIHE
3aKTIOYEHHUS O BO3MOXKHOCTH  pealu3allud  TPOEKTa, COACPIKAIEro  peKOMEHIAINH
OTHOCHUTEIIHO Pa3pabOTKH CHCTEMbI, 0a30BbIC MIPEITIOKEHHS 110 00bEMY TpeOyemMoro OroKeTa,
YHuCIy pa3pabOTYMKOB, BPEMEHH M TpeOdyeMOMy MpPOrpaMMHOMY OOECIICUEHHIO; aHaIHu3
OCYIIECTBUMOCTH: yKa3aTh BO3MOXKHBIC TPOOJEMBI M IYTH WX PEIICHUS; POJTU yYaCTHHKOB
TPYHIBI Pa3pabOTKU HHKEHEPHOTO TPOEKTA.
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- 3aKJII0UYEHHE (BBIBOBI);

- CIIUCOK UCIOJIb30BaHHOM JTUTEPATYPHI.

3ammMra OTYeTa 3aKJII0YaeTcsl B  MPEAbSIBICHUU MPENOJABATEII0  MOJYYCHHBIX
pe3ynbTaToB B BUjE (aiia U AEMOHCTPALMU MOJYYEHHBIX HABBIKOB IPU OTBETAaX HAa BOIPOCHI
npernoaaBaress.

KoHTpoJibHBIE BONIPOCHI

1. Ipeanoxure, KTO OBl MOr yYacTBOBaTh B (OPMUPOBAHUM TPEOOBAHHMU ISt
YHUBEPCUTETCKON CHUCTEMBI PETHUCTPALUH CTYAEHTOB. OOBSICHUTE, MOYEMY MOYTH HEU30EKHO,
4TO TpeOOBaHus, CHOPMYIUPOBAHHBIC PA3HBIMH JIMLAMH, OYyT IPOTHBOPEUHUBBIL.

2. Pa3pabatpiBaercst cuctema [1O anst aBromarm3anmu OMOIMOTEYHOro KaTajora. Jra
cucreMa OyneT cojaepkaTh MH(OPMAIMIO OTHOCHTEIBHO BCEX KHHMI B OMONMOTEKE M Oyaer
noje3Ha OMOJMOTEUYHOMY IepcoHaly, aboHeHTaM H uuTarensM. Cucrema OODKHA HMETh
CpeAcTBa IMPOCMOTPa Karajora, CpeAcTBa CO3JaHMs 3alpOCOB M CPEACTBA, IO3BOJISIOIINE
HI0JIb30BATEISIM PE3EPBUPOBATh KHUTH, HAXOASIINECS B JAHHBI MOMEHT Ha pykax. Onpenenure
OCHOBHBIC OIOPHBIC TOYKH 3PEHHSI, KOTOPhIE HEOOXOIMMO YYECTh B CHICHU(PHUKAIIUU CHCTEMBI, 1
NOKXHUTE UX B3aUMOOTHOIICHHSI, UCIIONB3Ys TUarpaMMy HepapXuH TOYEK 3PCHHUSI.

3. lns Tpex TOYeK 3peHHs, ONPEACICHHBIX B CHUCTEME OHOIMOTEYHOrO KaTaJora,
YK@KHUTE CEPBUCHI M COOTBETCTBYIOILIME JaHHBIC, KOTOPBHIE OOECICUMBAIOTCS STHMHU TOYKAMHU
3pCHUSs, U COOBITHS, KOTOPBIC YIIPABJISIOT 3TUMH CEPBUCAMH.

4. Kto momkeH mpoBOAUTH 0030p Tpeboanuii? Hapucyiite mMojenb mporecca o030pa
TpeOOBaHUIA.

5. Bama xommaHusi UCTIONB3YeT CTaHAAPTHBIM METOJ| aHainu3a TpeboBanmii. B mpormecce
paboOTHl BBl OOHAPYXKWJIM, YTO 3TOT METOJ HE YYHTHIBAET COIMAJbHBIC (DaKTOPHI, BasKHBIC IS
CHCTEMBI, KOTOPYIO Bbl aHaIM3WpyeTe. Bam pykoBOOWTENbh Jan BaM SCHO IOHSTH, KaKOMY
METOJly aHaJIM3a HYXKHO ciefoBaTtb. OOCyAnTe, YTO BbI JOJDKHBI JIETIaTh B TAKOW CHTYaILlUH.

IpakTuyeckasi padora 3. MeHeIIKMEHT ITANOB KU3HEHHOT0 IUKJIA HHKEHEPHOT0
NMpoeKTa

Henabr paGorpl: O3HaKOMIIEHHE C METOAOJOTHEH MPOEKTHOIO MEHEI)KMEHTa B
YIPaBICHUH MPOEKTAMH; HW3Y4YEHHE OCHOBHBIX DJJIEMEHTOB OIIPEACIEHUs, IPEICTaBICHMS,
MPOEKTUPOBAHUS U MOJIETUPOBAHUS IPOIPAMMHBIX CHCTEM.

[IpakTuyeckas paboTa HampaBiieHa Ha O3HAKOMIIGHHE C OCHOBHBIMH 3JIEMEHTaMU
ornpezeNeHus, MPeACTaBIEHUs, MPOSKTUPOBAHUS U MOJEIUPOBAHUS MPOTPAMMHBIX CHCTEM C
nomouipto s3pika UML, nosydyeHue HaBBIKOB 10 NPUMEHEHHWIO JAHHBIX JJIEMEHTOB IS
MOCTPOEHHUS 00BEKTHO-OpUEHTHPOBaHHBIX Mojenielt UC Ha ocHOBaHUM TpeOOBaHUH.

TpeboBanus Kk pe3yiabTaTaM BBIIIOIHEHUS IPAKTUYECKOM padoThI:

- MOZIENIb CUCTEMBI JIOJDKHA COJAEpKaTh: JuMarpaMMy BapUaHTOB MCIOJIb30BaHUS;
JUarpaMMbl B3aUMOJIEHCTBUS Ul KaXJIOTO BapHaHTa MHCIIOJIB30BAHMSA; JHAarpaMMy KIIaccoB,
MO3BOJIAIONIAs pean30BaTh Bech omMcaHHbIM (QyHkuuoHan MC; o0beIMHEHHYIO IuarpaMmy
KOMIIOHEHTOB M pa3MELICHMUS;

- JUTsI KJIaCCOB yKa3aTh CTEPEOTHUIIBI;

- B 3aBUCHMOCTHM OT BapHaHTa 3aJaHus JuarpamMma pa3MEIlEeHHs JI0JDKHA ITOKa3bIBaTh
pacroioXkeHue KOMIIOHEHTOB B paclpeeeHHOM MPHII0KEHUH.

OcHoBBI TECOPUH

OO0mme cBegeHHs 00 00bEKTHOM MO/IeTHPOBAHUM

CymiecTByeT MHOXECTBO TEXHOJIOTMH M HMHCTPYMEHTAJbHBIX CPEACTB, C IOMOUIbIO
KOTOPBIX MOJKHO PE€aju30BaTh B HEKOTOPOM CMbICIIe OonTUMaibHbIA mpoekT MC, HaumHas ¢
JTama aHaiW3a M 3aKaH4YMBas CO3JaHHEM MPOrPaMMHOTO KOJa CUCTeMbl. B OoJbIIMHCTBE
CITy4aeB dTH TEXHOJOTUU MPEIBSIBISIOT BEChMA KECTKHE TPeOOBaHUS K MPOIECCY pa3pabOTKH 1
UCIIONB3YEMBIM pecypcaM, a TMONBITKH TpaHCHOPMUPOBATh WX TOJ KOHKPETHBIE MPOEKTHI
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OKa3bIBAIOTCS Oe3ycnemHbMu. JTH TexHoioruu mnpenacraBieHsl CASE-cpeacTBamMu BepxHETo
ypoBHs wim CASE-cpeactBamu nonHoro sku3HeHHoro nukia (upper CASE tools wnm full life-
cycle CASE tools). OHu He M03BOJISIOT ONTUMH3HPOBATH ACATEIBHOCTh HA YPOBHE OTIEIBHBIX
9JIEMEHTOB MPOEKTa, U, KaK CJIEICTBUE, MHOTHE pa3pabOTUMKHU MEpellId Ha TaK Ha3blBacMble
CASE-cpenctBa HmxkHero ypoBHs (lower CASE tools). OgHako OHH CTOJNKHYIHCh C HOBOWM
npo0biieMoil — mpo0sieMoil OpraHU3aluy B3aUMOJCHCTBUS MEXKIY pPa3IMYHBIMU KOMAaHJaMH,
peaTN3yIOUMMH TPOEKT.

YHupuuupoBaHHbIA A3bIK 00bEeKTHO-OPUEHTUPOBAHHOT0 MOAEJIUPOBAHUS

YHUPHUUIUPOBAaHHBIH S3BIK  O0BEKTHO-OPUEHTHPOBAHHOTO MojenupoBanus Unified
Modeling Language (UML) siBriicst CpeiacTBOM IOCTHIKEHHS KOMIIPOMHCCA MEXKAY STHMH
noaxogamu.  CyllecTByeT — JIOCTaTOYHOE  KOJIMYECTBO  MHCTPYMEHTAJbHBIX  CPEICTB,
noanepkuBaromux ¢ noMombio UML sxu3HeHHBIH LUK HMHOOPMALIMOHHBIX CHCTEM, U,
onHoBpeMeHHo, UML siBisieTcss 7OCTaToOuHO THOKUM JJIsi HACTPOMKU U TMOAJEPKKHU Crenu(PUuKu
JEeSTENIbHOCTH Pa3IMYHbIX KOMaH[ pa3paboTunKOB.

Cozpanne UML nauanoce B okTsi06pe 1994 r., xorma xum Pambo u I'pagu byu us
Rational Software Corporation cramu paborarh Hajx 00beauHEHHEM CBOMX MeToA0B OMT wu
Booch. B nacrosimiee Bpemsi koHcopiuym mnoibs3oBareneid UML Partners Bkitouaer B ceOst
npecTaBUTeNIed TakuX TpaHIOB HHQPOPMAIIMOHHBIX TeXHOJOrwi, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasiser co00l 00BbEKTHO-OPHEHTHPOBAHHBIN S3BIK MOJICJTMPOBAHUS,
o0aiaomui CleyoIMMI OCHOBHBIMH XapaKTePUCTUKAMU:

- SBJIAETCS SI3bIKOM BH3YaJlbHOTO MOJEIMPOBAHUSA, KOTOPBIA OOecreunBaeT pa3padoTKy
penpe3eHTaTUBHBIX MOJEIEH [UIsl OpraHu3aluy B3auMOJEWCTBUS 3aKa3zuMka M pa3paboTumka
UC, paznuunbix rpymi pazpadorunkos UC;

- COJIEPKUT MEXaHU3MBbI PACHIMPEHHS U CTICIUANIN3aUN 0a30BBIX KOHIICTIINH SI3bIKA.

UML — o510 cranmapTHas HOTAlUs BHU3YaJIbHOTO MOJEITUPOBAHUS MPOTPAMMHBIX
cucreM, mpuHsTas koHcopiuymoMm Object Managing Group (OMG) ocennto 1997 r., u Ha
CETOJHAIIHUN JIeHb OHa IOAJEPKHUBAECTCS MHOTUMH O00BEKTHO-opueHTHpoBaHHBIMU CASE-
POJTYKTaMH.

UML BkJt0YaeT BHyTpeHHUI HAOOp CPEeICTB MOJIEIMPOBAHUS, KOTOPhIE ceifuac MpUHATHI
BO MHOTHX METOJaX ¥ CpEACTBaX MOJCIUPOBAHUSA. OTH KOHIICTIIUH HEOOXOAUMBI B
OOJBIIMHCTBE MPHUKIATHBIX 337a4, XOTs HE Kaxaas KOHLENIMS HeoOXoquma B KaXKAOoH dacTu
Ka)K70ro npuiioxkeHus. [loap30BaTensM s3bIka Npe0CTaBIeHbl BO3SMOKHOCTH:

- CTPOMTh MOJIEIM Ha OCHOBE CpEACTB sJpa, Oe3 UCIONb30BAHUS MEXaHHU3MOB
pacmpeHus [UTst OOJIBIIMHCTBA THITOBBIX MPUIIOKEHUI,

- 100aBIIATh IPU HEOOXOAUMOCTH HOBBIE AJIEMEHTHI M YCIIOBHBIE 0003HAYCHMUSI, €CITH OHU
HE BXOIMT B SAPO, WM CIEHUATU3UPOBATh KOMIIOHEHTHI, CHCTEMY YCJIOBHBIX O00O3Ha4eHUI
(HOTaLMIO) U OTPAaHUYEHUS /ISl KOHKPETHBIX MPEAMETHBIX 00IacTel.

Azpik UML
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HCNOALIOBANMS

L i |
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Drarpausa [ Warerpuponannan Inarpaseun
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Pucynok 3.1 - UHTerpupoBanHasi MOJENb CI0KHOM CUCTEMBbI B HOTAIMK si3bika UML
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Crannaptr UML npeanaraer cienyroomuii Habop Auarpamm Uit MOJCINPOBAHUS:
1. fmarpaMMbl BapuMaHTOB HCIIOJIb30BaHMs (use case diagrams) — aJisi MOJEITUPOBAHMS
OM3HEC-TIPOIIECCOB OpPTaHM3AlMU U TPEOOBAaHUI K CO3aBaCMOM CHCTEME);
2 nuarpammbl  kjaccoB  (class diagrams) — 11 MOJCNIMPOBAaHUS CTAaTHYECKOM
CTPYKTYPBI KJIACCOB CHCTEMBI U CBSI3€ MEXy HUMH;
3. muarpaMmbl oBeneHus cucreMsl (behavior diagrams):
3.1 nuarpammebl B3aumoierictBus (interaction diagrams):
3.1.1 nuarpammsI rociaeaoBaTebHOCTH (sequence diagrams) u
3.1.2 xooneparuBHble  nuarpammbl  (collaboration diagrams) — s
MOJIEJIMPOBaHUS Ipoliecca oOMeHa COOOMICHUSIMH MEXAY OObEKTaMHU;
3.2 mmarpamMMmbl  coctostHuid  (statechart diagrams) — I MoaenMpoBaHUs
MOBe/IeHUs O0BEKTOB CHCTEMBI IPH IEPEeX0/€e U3 OJHOI0 COCTOSIHUS B JIPYTOE€;
3.3 muarpaMMmbl  gedrenbHOCTEed (activity diagrams) — 11 MOAEIMPOBAHHUS
MOBE/ICHUS CHCTEMbl B paMKaxX pa3JIMYHBbIX BapHUAHTOB HCIOJIb30BAHUS, WIH
MOJEIUPOBAHHUS AECATEIbHOCTEN;
4. nuarpammbl peanuzanuu (implementation diagrams):
4.1 muarpaMMbl  KOMIIOHEHTOB (component diagrams) — uIsi MOJIEIHPOBAHUS
HepapXuu KOMIIOHEHTOB (TIOJICICTEM) CUCTEMBI;
4.2 muarpamMmbl  pa3BepthiBaHus (deployment diagrams) — juis MoIenupoBaHUsS
(bu3nYECKO apXUTEKTYpPhI CUCTEMBI.

JluarpaMMbl BADUAHTOB HCIOJIb30BAHUS

Ilonatue BapuaHTa wHcCHOJBb30BaHUA (use case) BrepBble BBen MBap SIkoOGcoH u
npujail €My TaKyl 3HAauyuMOCTb, 4YTO B HACTOSIIEE BpeMsl BapHaHT HCIIOJIb30BAHMS
IpeBpaTuiCs B OCHOBHOM 3JIEMEHT pa3paOOTKH U IUIAHUPOBAHUS POEKTA.

Bapuant wucnonb3oBaHUS MpEeACTaBIsET COOOM  IMOCIEAOBATEIBHOCTh JIEUCTBUI
(TpaH3aK1Mii), BBIMIOJIHAEMBIX CHCTEMOH B OTBET Ha COOBITHE, HHUIMUPYEMOE HEKOTOPBIM
BHEIIHUM OOBEKTOM (IEeHCTByIOIMM  JUIOM). BapuaHT UCHOJIB30BaHUS  ONUCHIBAET
TUIIMYHOE B3aMMOJEICTBHE MEXIy IOJB30BAaTEIEM M CUCTEeMOW. B mpocrteiimem ciydae
BapHaHT MCIOJb30BAaHUSl ONpENeNsieTcs B Mpolecce OOCYKIEHHS C TOJIb30BaTelIeM TexX
byHKLIUH, KOTOpble OH XOTen Obl peanu3oBarh. Ha szpike UML BapuaHT HCHONB30BaHUsA
M300paXKaroT CIEYIONTUM 00pa3oM:

BEIPHEIHT HMCNONbB30B2aHKMA

Pucynok 3.2 - BapuaHT ucnoiabs30BaHus

HelicTByromee UL (actor) — 3TO PoJib, KOTOPYIO MOJIb30BATENb UTPAET 110 OTHOIICHUIO
K cucreme. [leiicTByromue aMLa MpeacTaBisioT co00i posiu, a He KOHKPETHBIX JIIOJeH WM
HauMeHoBaHUs paboT. HecmoTpss Ha TO, 4YTO Ha AMAarpaMMax BapUaHTOB HCIOJIb30BAHUS
OHM M300pa)karoTCsi B BHJE CTUIM30BAHHBIX YENOBEUECKUX (DUTYpPOK, JEHCTBYIOIIEE JIHUIO
MOJKET Takke ObITh BHEIIHEW CHCTeMOM, KOTOpoi HeoO0Xoauma HeKoTopas WHGopMaius OT
naHHOW cucteMbl. [loka3blBaTh Ha auarpaMMe JAEUCTBYIOLIMX JIMIL CJIELYET TOJIbKO B TOM
cilly4ae, KOrja WM JeHCTBUTENbHO HEOO0XOAMMBI HEKOTOpbIe BapuaHTHI HcCIoyb3oBaHMs. Ha
s3pike UML neficTBytolye auia npeacTapisioT B BUie Guryp:

Pucynox 3.3 - JleiicTByromiee nuiio (aKTep)
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JleicTByromue Juna JeasaTcs Ha TPU OCHOBHBIX THIA!

- II0JIB30BATEIH;

- CUCTEMBI;

- IpyTHe CUCTEMBI, B3AUMOICHCTBYIOIUE C JAaHHOM;

- BpeMmsl.

Bpemst ctaHOBUTCS IEHCTBYIOIIMM JIMLIOM, €CJIM OT HEro 3aBUCUT 3aIlyCK KaKHUX-JIHOO
COOBITHUI B CUCTEME.

CBsi3u Mexk1y BapHAHTAMH HCHOJIb30BAHWS W JAeHCTBYIOIIUMH JULAMHU

B sa3sike UML Ha pauarpaMMax BapHaHTOB MCIIOJIB30BaHUSA IOJJCPKUBACTCS
HECKOJIBKO THIIOB CBSI3€d MEXIYy DJJIEMEHTAMH JUarpaMMbl. JTO CBA3M KOMMYHHKAIUU
(communication), Bxiarouenus (include), pacumpenus (extend) u 00o0meHus (generalization).

CBsi3b KOMMYHUKAlMd — 3TO CBA3b MEXJY BAPUAHTOM  MCHOJb30BaHUSI U
nerctByromiuM auuoM. Ha a3pike UML cBSi3M KOMMYyHMKalUMHd IOKA3bIBAIOT C IOMOIIBIO
OJIHOHAMPaBICHHON acCOLUAUU (CIIOUTHON JTUHUHN).

Odopmute kpeauT
1 - Ana Knuenta DaHka

Knuenr Gauka

Pucynok 3.4 - [Ipumep cBA3M KOMMYHUKaLUU

CBs3b BKJIIOYEHHUS NPUMEHsSETCSs B TeX CUTyalusiX, KOrja HMeeTcs KakoW-1nbo
(parMeHT TOBEACHUS CHCTEMBI, KOTOPBIA TIOBTOpsieTCs Oojiee YeM B OJHOM BapUaHTE
ucrnonb3oBaHus. C  MOMOIIBIO TakUX CBA3ed  OOBIYHO MOJETUPYIOT  MHOTI'OKPATHO
UCIOJIb3YEMYIO (DYHKIIMOHAJIBHOCTD.

CBsi3p  paclIUpeHMs] INPUMEHSETCS NPU ONMCAHMM M3MEHEHMM B HOPMaJbHOM
INOBEACHNU CHUCTEMBI. Omna 103BOIsAET BapuaHTy UCIOJb30BaHUA TOJIBKO IIpH HCO6XOI[I/IMOCTI/I
UCIOJIb30BaTh (DYHKIIMOHAIBHBIE BO3MOXHOCTH APYTOToO.

<<extend>>

- —
Knuent CHATL AeHbIU
CO cyera
~
~
~

X -
<<include>> AyTeHTUUUMPOBaTh

KnueHra

BbINONHUTL
ycKopeHHoe
CHATHE aeHer

Pucynok 3.5 - [Ipumep cBsI3u BKIIIOUEHUS U PaCIIUPEHUS

C momompl0 CBS3M 00OOIIEHUST MOKA3bIBAIOT, YTO Y HECKOJBKHUX JCHCTBYIOIIUX JIHI]
HUMCHOTCs O6I.I.II/IC YCPTHL.
Cnyxawwn %

Cnyxawmn % Cnyxawmn BpemeHHbIN %
C novacosomn Ha oxnage cnyxawwn
onnaromn

Pucynox 3.6 - [Ipumep cBsi3u 00001meHNs
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JAuarpammbl B3aumojaeiicTBus (interaction diagrams)

Jmarpammbl ~ B3ammojielicTBus  (interaction  diagrams)  ONMHMCBHIBAIOT — TOBEACHHUE
B3aMMOJICHCTBYIOIUX Tpymmn o0bekToB. Kak mpaBuio, auarpaMma  B3auMOJCHUCTBUS
OXBaTHIBAaCT MOBEJCHHE OOBEKTOB B paMKaX TOJILKO OJHOTO BapHaHTa WUCIOIb30BaHUs. Ha
TaKOW JuarpaMMme oroOpakaercs psiii OOBEKTOB W T€ COOOLICHHS, KOTOPHIMH OHH
0OMEHHMBAIOTCSI MEXTY COOOH.

CooOmienne (message) — 3TO CPEACTBO, C IMOMOIIBI0 KOTOPOTO OOBEKT-OTIIPABUTEIND
3alpaniuBaeT y 00bEeKTa MOydaTeisi BRIIOJIHEHUE OJHOM U3 €ro OIeparuii.

Nudopmanuonnoe (informative) cooOmieHne — 3T0 cooOIIeHUe, CHAOXKaIee 00bEKT-
NOJTy9aTeN b HEKOTOPOil nH(popMaIruel 11t OOHOBJICHUS €T0 COCTOSIHUS.

Coobmenne-3ampoc  (interrogative) — 3TO  COOOIIEHHE, 3alpalldBarollee BbIIAdY
HeKoTopol nHpopMmaluu 06 00beKTe-TIoJIyqaTere.

WNmnepatuBHoe (imperative) cooOIIeHHE — O3TO COOOIICHHE, 3alpalluBaoNIee Y
00BEKTA-TIOTyYaTesl BRITIOJHEHNE HEKOTOPBIX JICHCTBUH.

CymecTByeT 1Ba BHAA AMArpaMM B3aMMOJCHUCTBHS: IUArpaMMBbl MOCIEA0BATEILHOCTH
(sequence diagrams) u koomepaTuBHbIe auarpammsl (collaboration diagrams).

JlmarpamMma nocJieioBaTeJIbHOCTH (sequence diagrams)
Jluarpamma TocCJeI0BaTeIbHOCTH OTPaKaeT MOTOK COOBITHH, MPOUCXOMASANIMX B paMKax
BapHaHTa UCII0JIb30BaHM.

Mean Npuemnux xpan  |Ynpasnenwe Cuer
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|
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| P — | | [
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I |
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: : 2. Orxpuirn tuer
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I
I
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I
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I
I
I
|

[ I
! |
2 I
(Cmubco csfna) 1 |
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| | 1
! | [ !
hz. Bsoa cyv'ﬁw (20 pyGn'cn) :
f ; ;‘]13. CHate (_Zb py6.)
| : 2114, Cnam (20 py$5.)
| 1
' | 1 1 1
| | ! 15 Mposcpute exnan (20 py&.)
| | 1 1 1
- - - 16: Ymonbumrs $xnag (20 py$)
| | | ! I
| | | ! | |
I l | | 17: Boary 20py6) |
| | I r T |
: 1. 18 Bopryts kapty | :
| |
| |

Pucynok 3.7 - [Ipumep nquarpaMmsl TOCIIETOBATEIbHOCTH
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Bce pelicTByromue JsMna MoKa3aHbl B BEpXHEW 4acTM aAvarpaMmbl. CTpenku
COOTBETCTBYIOT COOOIICHUSM, MEpeaBaeMbIM MEXIY JCHCTBYIOUIMM JIMIIOM U OOBEKTOM HIIU
MEXy O0BEKTaMHU JIJISl BBIIOJIHEHUS TPEOyeMbIX (DyHKIIUH.

Ha  pamarpamme — mocienoBaTellbHOCTH — OOBEKT — m3o0pakaercs B BHJE
NPSIMOYTOJIBHUKA, OT KOTOPOTO BHHU3 IMPOBEIEHA NYHKTUPHAS BEPTUKAIbHAS JUHHI. OTa
nuHUs HaszpiBaeTcs auHued sku3HU (lifeline) oOwvekra. OHa mpeacraBiser coOol (GparMeHT
KU3HEHHOTO IMKJIa O00BEKTa B IMPOIECCE B3aUMOJICHCTBUS.

Kaxmoe cooOuieHne TpeAcTaBiIsieTcsi B BHIC CTPEIKH MEXIY JHHHUSIMH )KU3HH JBYX
00bekTOB. COOOIIEHHST TOSABISAIOTCS B TOM TOpPSJIKE, KaK OHHU IOKa3aHbl Ha CTPAaHUIE
cBepxy BHH3. Kaxkmoe cooOlieHHe mNoMedaeTcsi Kak MUHUMYM HMeHeM cooOmieHus. [Ipu
KENaHUM MOXHO J00aBUTh TaKXKEe apTyMEHTHl U HEKOTOPYIO YIPABISAIONUIYI0 HWH(OPMAIHIO.
MoxHo moka3zate camoneierupoBanue (self-delegation) — coobmienune, koTtopoe 0OBEKT
MOChIIAeT caMoMy cebe, IIPU ATOM CTpesKa COOOIICHHUS! YKa3bIBAaeT HA TY K€ CaMylO JIMHUIO
KHU3HHU.

JMuarpamma koonepauuu (collaboration diagram)

JluarpaMmbl KOOTIEpalud OTOOPaXKAIOT MOTOK COOBITUH 4Yepe3 KOHKPETHBIH CIICHApHid
BapHaHTa WCIOJBb30BAHUS, YHOPSAOYEHBI IO BPEMEHH, a KOOIEpPAaTHBHBIC JHATrPAMMBI
0oJbIllc BHUMAHHSI 3a0CTPSIFOT Ha CBS3AX MEXIY OOBEKTaMHU.

Ha mmarpamme koomepamnuu TpeAcTaBieHa BCs Ta MH(OpMAaius, KOTOpas ecThb M Ha
IarpaMMe TOCJIe0BaTeIbHOCTH, HO KOONEpAaTHBHAs JMarpamMma IO-IpPyroMy OIUCHIBAET
NOTOK CcOObITHH. VI3 Hee Jerdye MOHATH CBA3M MEXIY OOBEKTaMH, OJHAKO, TPYIHEE YSICHHUTH
MI0CJICIOBATEIIBHOCTD COOBITHH.

Ha koomepatuBHOI nuarpaMMe Tak e, KaK ¥ Ha JuarpamMe IoclieZI0BaTebHOCTH,
CTpeNIKK 0003HAYarT COOOIICHUs, OOMEH KOTOPBIMH OCYIIECTBIISICTCS B paMKaxX JaHHOTO
BapHaHTa MCIOJIb30BaHMA. VX BpeMeHHas MOCIIeI0BATEeIbHOCTh YKA3bIBACTCS ITyTEM HyMepaluu
COOOILLIEHUN.

2:Cuurare Ne kaprsl
—_>

1: NpuHATEL KapTy [\

— | Npuemnuk Kaccosuint
Kapy annapat
MBZH%M&NT
18: HYTh KapTy
5: Beoa RIN-xoaa (1234) AN A
10: Beibop 17: Boigafe (20 py6.)

Ynpaanenue ATM |

: MHnumanuanporare
o P 7: OTKpbITH Cyet

8: Mpogepure PIN-xoa
14} Cuars (20 pyb.)

Pucynok 3.8 - [Ipumep nuarpamMmsl Koonepanuu

JAuarpammsbl kjaaccoB. O0mme cBeieHUs

JlmarpamMMa KJIacCOB ONpENENseT THUIBl KJIACCOB CHCTEMBI M Pa3IMYHOTO poja
CTaTHMYECKHUE CBS3U, KOTOpPHIE CYIIECTBYIOT MeXAy HHMH. Ha amarpammax Ki1accoB
M300paKarOTCsl TakKe aTpuOyThl KJIACCOB, ONEpAIlMU KJIAaCCOB U OTPAHWYEHUS, KOTOpHIE
HAKJIAJBIBAIOTCS HAa CBS3U MEXKIY KJIacCaMH.

Huarpamma kiaccoB UML - 310 rpad, y31amMu KOTOPOTO SIBISIOTCS DJIEMEHTHI
CTaTHYECKON CTPYKTYphl MpoeKkTa (KIacchl, MHTEPQEHCh), a JyraMd - OTHOIIEHUS MEXKIY
y371aMu (accolMaIiy, HacleJOBaHNE, 3aBUCUMOCTH ).

Ha nuarpamme kiaccoB n300paskaroTcs CIEIYIONINE SJIEeMEHTHI:

- [Taker (package) - HabOp IEMEHTOB MOJIEIH, JIOTHYECKH CBS3aHHBIX MEXIY COOOMH;
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- Knacc (class) - onucanue o0Iux CBOMCTB IPYIIITbI CXOAHBIX 00BEKTOB;

- Unatepdeiic (interface) - abcTpakTHBIA Kiacc, 3aarolIuii HAOOp OmNeparuii, KOTOPhIC
00BEKT MPOM3BOJILHOTO KJIACCA, CBS3AHHOTO C JIAHHBIM HMHTEpQEiicoM, MPEeIOCTaBIsACT IPYTUM
0o0BbeKTaM.

IlocTanoBKa 321244 K HpaKTHqGCKOﬁ paﬁoTe 3

1. 3yuuTh nipeyiaraeMblii TEOPETHIECKUI MaTEepHal.

2. IlocTpoiite AuarpaMmMy BapHaHTOB UCIOJIL30BaHUSA Ui BEIOPaHHOM MH(POPMAIMOHHOMN
CUCTEMBL.

3. BeimonnuTe peanu3anuio BapUaHTOB MCTIOJIb30BAHUS B TEepMHUHAX
B3aMMOJICHCTBYIOIUX OOBEKTOB M MPEACTaBISAIONIYI0 cO00i Habop auarpamm:

3.1 anarpaMm KJIaccoB, peaIM3yIONIMX BApUAHT UCITIOJIb30BAHMUS;

3.2 nuarpaMM B3aMMOJCHCTBUS (IMarpaMM IOCIEA0BAaTEIbHOCTH M KOOMEPATHBHBIX
UarpaMM), OTPAKAIOUIMX B3aMMOJCHCTBHE OOBEKTOB B IpOIECCEe pealu3allii BapuaHTa
MCIOJIb30BaHU.

4. PaznenuTh KJIACCHI 110 TTaKeTaM, UCIIOIb3Ys OJIMH M3 MEXaHHU3M pa30ueHMUs.

5. [loctpoiite aAuarpaMMmy COCTOSIHMM JUIsi KOHKPETHBIX OOBEKTOB WH(MOPMAIMOHHON
CHCTEMBI.

6. [Toctpouts OTYET, BKIIOYAIOMIMI BCE IMOJIYYEHHBIE YPOBHH MOJIETH, OIHCaHUE
(GYHKIMOHATIBHBIX OJIOKOB, MOTOKOB JAHHBIX, XPAHWIHI] W BHEIIHUX 0O0BekTOB. IIpencraButh
OTYET MO MPAKTHYECKON paboTe AJis 3alUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B cooTBercTBUMU C yKa3aHHOI MpEeAMETHON 00JIacThbI0 M KIIACCOM pPa3padaThIBAEMOI0
MPOEKTa TIOCTPOWTE JUarpaMMy BapHAHTOB HCIIOJIb30BAaHUS, BBIMIOJHUTE PEATU3AIUIO
BapHAHTOB HCIIOJIb30BaHUs, TOCTPOUTE AMArpaMMy COCTOSIHHM [IJIsi KOHKPETHBIX OOBEKTOB
MIPOEKTA.

Tabnuma 3.2 — lnnuBuayanpHbIe 3aJaHUS

Ne | [IpenmerHas o0nacThb Knacc VIC

1 Cxian MRP

2 [Tpon3BOACTBEHHOE NPENIPUITHE ERP

3 ToproBoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CrpouTtenpHoe NpeAnpusTue NC yuyera

8 Briciiee yueOHOe 3aBeieHNE N C ynpaBneHwust
9 HHdpacTpyKTypa NpeanpusiTHs CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa IPEAIPUSITHS DKcnepTHas cUcTeMa

Conep:xanue oTyera

[To BeImonHeHHOM paboTte coctaBisiercs oT4eT. OTYET BBINOJIHSIETCA B AJIEKTPOHHOM
Buze. I1o BEIMOTTHEHHOMY OTYETY MPOBOAUTCS 3allUTa IPAKTUYECKON pabOTHI.
OTder TO NpPaKTHYECKOH paboTe JOIDKEH COCTOSITh W3 CIHEAYIOIIMX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;
- BBOJ/IHAs 4acCTh;

- OCHOBHasl 4acTh (omucaHue paboThI):

JuarpaMMa BapHAHTOB  HCIIOJIB30BaHUA

WH(OPMAIIMOHHON CHUCTEMBI, TUarpaMMa COCTOSIHHH JIJIsl 00beKTOB MH()OPMAIIMOHHON CUCTEMBI;

- 3aKJII04YEeHHE (BBIBOBI).

BBopgHas yacTh oTYeTa JOKHA BKIIFOYATh ITYHKTBI:

- YCIIOBHE 3aJ1a4H;
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- IOPAJOK BBINTOJIHCHUS.

- IPOrpaMMHO-aIapaTHBIE CPEJICTBA, UCIIOIb3yEMbIC TIPU BBITOJIHEHHH PAOOTHI.

3ammTa oTYeTa 0 NPAKTHYECKOI paboTe 3aKIII0YaeTCs B IPEAbSIBICHUH MIPEHOIaBaATEII0
MOJTYYCHHBIX PE3yJIbTaTOB B BUjE (ailiia M IEMOHCTPAIMH MOJYYCHHBIX HABBIKOB IPH OTBETAX
Ha BOIIPOCHI TPETI0IaBaTEs.

KoHTpoJibHBIE BONIPOCHI

1. JlaiiTe onpeneneHue MOHATUIO «BApUAHT UCIIOIb30BAHUSY.

2. Kakue TuIibl CBA3M MOTYT IPUCYTCTBOBATh HA AMAarpaMMe BapMaHTOB UCIOJIb30BaHUA?
3. JlaiiTe omnpeaesieHUe MOHATHIO «IEHCTBYIOIIEE JTUIIO».

4. Kakue TUIbI COOOIEHHI MOTYT IPUCYTCTBOBATh HA JUarpaMMax B3auMOJAEHCTBUS?

5. JlaiiTe onpeeneHne MOHATHIO KJIacc, 00BEKT Kiacca.

6. Kem 1 1711 yero Moxet ObITh UCIIOIb30BaHA AUArPaMMa pa3MelleHus?

IIpakTnyeckas pa6ora 4. TexHOJIOTHH MPOEKTHOTO MEHE?KMEHTA B PellIeHUH
HHKEHEPHBIX 3a/1a4

Henp padorsl: V3yueHne METONONIOIMM YyIIpaBiIeHUs NpoekTamu. [lonydeHne HaBBIKOB
o MNPHUMCHCHUIO JaHHBIX MGTOIIOJIOFI/Iﬁ IJI1 IUIAaHUPOBAHHA IPOCKTA. I/I?;yLIeHI/IC METOO0OB
yIpaBJIeHUs] KAYECTBOM NPOEKTUPOBAHUS MH(DOPMAIIMOHHBIX CHCTEM

[IpakTuueckass paboTa HampaBieHa Ha O3HAKOMJICHHE C OCHOBHBIMU IOHATHUSIMHU
METOJI0JIOTUN YIIPABJICHUS IPOEKTaMH, [IOJIyY€HUE HABBIKOB 110 IPUMEHEHUIO TaHHBIX ITOHATUI
IIPY MOCTPOEHUH IIIaHA IPOEKTA, NOCTPOEHUs rpaduka padoT, pacHpeAcICHHs UCIOIHUTEICH,
YIIpaBJICHUA PUCKaMU, HU3YUCHUC MECTOJ0B YIIpaBJICHUA Ka4€CTBOM IMPOCKTUPOBAHUA
UH()OPMAIMOHHBIX CUCTEM

TpeboBaHust K pe3ysbTaTaM BbINOJIHEHUS IPAKTUYECKON padOThI:

[TocTpouTts MOAEIB yIIPaBIEHUS IPOEKTOM, BKIIOYAIOILYIO:

- OIPE/IETICHNE BCEX ITANOB MPOEKTAa, 3aBUCUMBIX AITAIOB, ONPECIICHUE JJIUTEIbHOCTH
ITAIoB;

- IIOCTPOCHHE HA OCHOBE INOJIYYECHHBIX JAHHBIX CETEBOM M BPEMEHHOW JHarpamm;

- IOCTPOEHME AUarpaMMBbl pacrpeieleHus paOOTHUKOB I10 dTaraM;

IIpu ompeneneHuy 3Tana yKasblBaeTCsl €ro Ha3BaHUE — OTpakarollee CyTh JTama
(HampuMep, oOIpe/eNeHne TOJIb30BATENbCKUX TPEOOBaHMH, NPOEKTHpPOBaHUE HHTEpdeiica);
ATANoB JIOJKHO OBITh HE MEHee 7, B NMPOEKTE 3aJeHCTBOBAHO 3 ueloBeKa MepcoHana (rpymnmna
pa3pabOTUYHKOB).

OcHoBBI TEOpUH

IlnannpoBanue NpoeKTa

VYnpasieHue nMporpaMMHBIM IPOEKTOM 3aBHCUT OT MPABHJIBHOTO IUIAHUPOBAHUS padoT,
HEOOXOJUMBIX Uil €ero BbIMOAHEeHMsA. [lmaH momoraer MeHemKepy MpeIBUIETh HpPOOIEeMBbI,
KOTOpbIE MOTYT BO3HMKHYTh Ha Kakux-nmubo »stamax coznanus [1O, u paspaborath
NPEBEHTUBHBIE MEpBl A MX MNpeaynpexaeHus wiu pemieHus. [lman, pa3paboTaHHBIM Ha
HAYaJbHOM JTale MpPOEKTa, PacCMAaTPUBAETCS BCEMH €ro YYaCTHUKAMHM KaK PYKOBOISILIUI
JIOKYMEHT, BBIIIOJIHEHHE KOTOPOT'O JTOJIKHO IMPUBECTH K YCIEIIHOMY 3aBEPIIEHUIO IPOEKTA. ITOT
HepBOHaLIaHI)HBIfI IJ1aH OJOJIDKEH MaKCHUMaJIbHO HOJIpO6HO OIMMCBIBATh BCC JTAllbl pCaln3aluu
npoekTa. Kpome pazpaboTku miaHa MpoekTa, Ha MEHeKepa JIOKUTCS 0053aHHOCTh Pa3pabOTKU
JPYTUX BUJOB IUTAHOB. DTH BU/IbI IUTAHOB KPATKO ONMUCaHbI B Tabmuie 3.1.

B nmuctunre 1 nmokaszan npouecc mianupoBanus co3ganus [10 B Buze nceBnokona. 31ech
CENIaH aKIEHT Ha TOM, YTO IUIAaHWPOBAHME — 3TO UTEpaLMOHHBIN npouecc. ITockonpky B mpo-
OECCE BBINOJIHCHUA IMPOCKTA IMOCTOAHHO IMOCTYIIACT HOBaA I/IH(l)OpMaHI/Iﬂ, IJ1aH OOJIKEH Pery-
JSIPHO TIepecMaTpuBaThes. BaxkHbIMU (pakTOpaMu, KOTOpbIE JTOJKHBI YUUTHIBAThCS MPH paspa-
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00TKe Ij1aHa, ABJIAKOTCA (bI/IHaHCOBI:IG n ACJIOBBIC 00s13aTeNbCTBA OopraHu3aluvu. Ecnau onn uzme-
HAKOTCS, 3TH U3MCHCHUS TAaKXKE JOJIXKHBI HaWTH OTpa’KCHUEC B I1JIaHC pa60T.

Tab6muma 4.1 - Buns! miasos

IIman

Onucanue

IInan kauecTBa

OnuchiBaeT CTaHAAPTBl M MEPONPHUSATHS 1O TMOJJCPKKE KadecTBa
paspabateiBacmoro [10

IInan arrecrauu

OmnwuceiBaeT criocoObl, pecypchl U MepeueHb padboT, HEOOXOIUMBIX JUIS aT-
TECTallMU MPOTPAMMHON CHCTEMBI

[Inan  ympasnenust | ONUCHIBaET CTPYKTYPY U MPOLECCHI YIIPaBIEHHs KOH(PUTYpaIien
KoHpurypamuei

IInan corpoBok- | [Ipennaraer miaan MeponpusTHiA, TpeOYIOMHUXCs [UIst conpoBoxaeHus 110
nenus 110 B IIPOLIECCE €r0 IKCIUTyaTalllM, a TAKXKE pacdeT CTOUMOCTH COIIPOBOXKIIE-

HUSI U HEOOXOUMBIE JIJIsl TOTO PECYPChI

Ilman no ympasiue-
HUIO IEPCOHAIOM

OnuceiBaeT MEpOINpPUATHS, HANpPaBICHHbIE HA TMOBBIINIEHUE KBalU(]UKa-
[IUM YICHOB KOMaH/bl pa3pabOTUYNKOB

KoHTpoJIbHBbIE 0TMETKH 3TANOB PadoT

Menempkepy i opraHuzanuu npormecca coznanus 110 u ynpasiaeHus uM HeoOXoauMa
uHpopmanus. [TockonbKy camo mporpaMMHOe oOecreueHre HEeocs3aeMo, 3Ta YIpaBIeHUYECKas
uHpOpMaLKs MOKET OBbITh IOJIydyeHa TOJIBKO B BHJIE JOKYMEHTOB, OTOOPaXAIOIUX BBIIOIHEHUE
OUEepeHOTrOo 3Tarna pazpaboTKU IPOrpaMMHOro NpoayKTa. bes 3Toil nHpopMauu Hellb3s CyIUTh
O CTENEeHH TOTOBHOCTH CO3/1aBa€MOI0 IPOJYKTa, HEBO3MOXHO OIICHUTh IPOM3BEACHHBIE
3aTpaThl WK U3MEHUTH rpaduK padoT.

IIpy nnaHupoBaHUM TpolLecca ONPENENAIOTCS KOHTPOJbHBIE OTMETKM— BEXH,
OTMEYAIOIINe OKOHYAHUE OINPEAEICHHOro 3Tana pador. s Kakmoil KOHTPOIBHON OTMETKH
CO3a€TCsl OTYET, KOTOPBIM MPENOCTABIAETCS PYKOBOACTBY NMPOEKTA. DTH OTUETHI HE JIOJIKHBI
ObITh OOJBIIMMU OOBEMHBIMU JOKYMEHTAMH; OHM JOJDKHBI MOJBOAMTH KpaTKUE WTOTU
OKOHYaHHUsl OTJIENIbHOTO JIOTMYECKH 3aBEpIIEHHOr0 3Tamna MpOeKTa. JTarloM HE MOXET ObITh,
Hanpumep, '"Hamucanme 80% koma mnporpamMm", TOCKOJNBbKY HEBO3MOXKHO TIPOBEPUTH
3aBeplleHre Takoro "atama'"; KpoMe Toro, mojo0Has HHGOpMaIus NpakTHIeCKu Oecrose3Ha s
yIpaBieHUs, MOCKOJIbKY 3/1eCh He OToOpa)kaeTcs CBsA3b 3TOro "stama" ¢ JpyruMu 3TaraMu
cosnanus [10.

OOBIYHO TIO 3aBEPHICHHMH OCHOBHBIX OOJBIIMX JTAloOB, TaKUX Kak pa3paboTka
cneunuKalnuy, MPOEKTUPOBaHUE M T.N., 3aka3uuky I1O mpemocTaBisioTCs pe3yibTaThl HMX
BBIMIOJTHEHUS, TaK Ha3bIBa€Mble KOHTPOJIbHBIE IPOEKTHBIE 3JIEMEHTHl. OJTO MOXET ObITh
JOKYMEHTalus, MPOTOTUIl NPOTrPaMMHOIO MPOAYyKTa, 3aKOH4YeHHble moacucremsl 110 u T.x.
KoHTponbHbIE MPOEKTHBIE AJIEMEHTHI, MpefocTaBisiemMble 3aka3unky [1O, moryr coBmagarh ¢
KOHTPOJILHBIMH OTMETKaMH (TOYHEE, C pe3yJbTaTaMu BBIOJHEHHs Kakoro-nubo srtama). Ho
oOpaTHOe yTBepkJeHue HeBepHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHUE MPOEKTHBIE
pE3yJbTaThl, KOTOPBIE UCIIONb3YIOTCS 111 KOHTPOJISL 32 XOJIOM BBIIIOJIHEHUS IIPOEKTA, U OHU, KaK
IIPaBUJIO, HE MPEAOCTABIIAOTCS 3aKazunky [10.

Jlnst ompeneneHuss KOHTPOJIBHBIX OTMETOK Bech mporiecc co3panus 1O nomxeH ObITh
pa3dMT Ha OTAENbHBIE OSTambl C YKa3aHHbIM "BBIXOJOM" (pe3ylbTaToM) KakJOro JTarna.
Hanpumep, Ha pucynke 4.1 nokaszansl 3Tansl pa3paboTku crnenudukanuy TpeboBaHMid B ciydae,
KOrza Ui €e MPOBEPKU HCIONIb3YeTCs MPOTOTUIl CUCTEMBI, a TaKyKe€ MPEJICTABICHbI BbIXOJHbBIE
pe3yibTaThl (KOHTPOJBHBIE OTMETKHM) KaXJO0TO J3Tama. 3/1eCh KOHTPOJIbHBIMH MPOEKTHBIMH
AIIEMEHTaMHU SIBJISIFOTCS TpeOOBAaHUSA U CHeUPUKAUS TpeOOBaHUM.
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Pucynok 4.1 - Drambl nporecca pa3paboTKu CeHPUKAITIN

I'padux pador

CocraBienue rpaduka - 0JJHa U3 CaMbIX OTBETCTBEHHBIX Pa0OT, BHIIOIHIEMbIX MEHEKE-
pOM mpoekTa. 37ech MEHEIKEp OICHUBAET JIUTEIbHOCTh MPOEKTA, OMpEAeIsieT pecypchl, He-
00XOAMMBIE JIJIs1 pean3aliy OTACIbHBIX 3TAloB pabOT, U MPEACTABISAECT UX (ITarmbl) B BUJE CO-
[J1IaCOBAaHHOW MOCJe10BaTeNbHOCTH. EClii JaHHBIN MPOeKT mo100eH paHee peain30BaHHOMY, TO
rpaduk paboT MOCIETHEro MPOeKTa MOKHO B3ATh 32 OCHOBY JUIsl TaHHOTO mpoekTta. Ho 3aTem
CJIeIyeT y4ecTh, YTO Ha OTAENBHBIX ATamax HOBOTO MPOEKTa MOTYT MCIIOJIb30BAThCSI METOMABI U
MIOJIXO/IbI, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PaHEe.

Ecnu mpoekT sBisieTcs WHHOBAI[MOHHBIM, MEPBOHAYAIBHBIC OLIGHKH IJIUTEIBHOCTU W
TpeOyeMBIX PecypcoB HaBepHSKAa OyIyT CIWIIKOM ONTHMUCTHYHBIMHU, XK€ €CIIM MEHEKEp
MOTIBITAETCS IPEAYCMOTPETh BCE BO3MOXKHBIE HEOXKUIAHHOCTU. C 3TOW TOUKH 3PEHHUS MPOEKThI
coznanus [1O He OoTIMUAIOTCS OT OOJBIIMX WHHOBAIIMOHHBIX TEXHUYECKHX NMPOEKTOB. HoBBIE
a’pOMNOPTHI, MOCTBI W JaX€ HOBbIE aBTOMOOWIIM, KaK MPaBWJIO, TOSABISAIOTCA I03Ke
NEPBOHAYAILHO OOBSBICHHBIX CPOKOB MX CIA4M WJIM MOCTYIUICHUS HAa PBHIHOK, YeMY MPHYMHON
ABIISIOTCS HEOXKUAAHHO BO3HUKININE MPOOIEeMbl M TPYAHOCTH. VIMEHHO mo3TOMy rpaduku pabot
HEOOXO/MMO TIOCTOSIHHO OOHOBJISATH IO Mepe NOCTYIUIGHHS HOBOW HH(POPMALUU O XOe
BBITIOJTHEHHUSI IPOEKTA.

B nporecce cocraBnenus rpaduka (pucyHok 4.2) Becb MacCHB paboT, HEOOXOIUMBIX ISt
peanu3alyy MpoeKTa, pa3dUBaeTCsl Ha OTJENIbHBIE ATAIbl U OLIEHUBAETCS BpeMs, Tpedyrolieecs
JUTSL BBIIOJTHEHUST K&KAOT0 dTarna. OOBIMHO MHOTHE STAIlbl BHITOIHSAIOTCS MapaienbHo. [ 'paduk
paboT JOJKEH NpeaycMaTpuBaTh 3TO M pPacCHpeAessTh NPOU3BOACTBEHHBIE PECYPCHl MEXIY
HUMH HamOoyiee ONTUMaIbHBIM 00pa3oM. HexBaTka pecypcoB /il BBITOJHEHHS Kakoro-Iu0o
KPUTUYECKOI'0 3Tana - yacTasi IpHUMHa 3aJIeP’KKU BHIITOJHEHHS BCETO NMPOEKTA.

JUTUTETFHOCTH 3TAallOB OOBIYHO JTOJDKHA OBITh HE MEHbIIE Henenu. Ecian oHa OyeT MeHb-
11e, TO OKa)KETCsl HI)KE TOUHOCTU BPEMEHHBIX OIL[EHOK 3TAIoB, YTO MOXKET NMPUBECTU K YACTOMY
nepecMotpy Tpaduka pabor. Takke mnermecooOpa3HO (B acleKTe YNPaBICHUS TMPOEKTOM)
YCTaHOBUTH MaKCUMAJIbHYIO JITUTEIBHOCTh TANoB, He MpeBbimatontyto 8 win 10 Henens. Ecnu
€CTb JTaIlbl, HIMEIOIIHE OONBIIYIO JUTUTEIHLHOCTD, UX CIEAYeT pa3OUTh Ha ATArbl MEHbIIEH [IH-
TEJIbHOCTH.

[Ipu pacuere IUTENBHOCTH ATAllOB MEHEDKEP JOJDKEH YYHUTBHIBATh, YTO BBHIIIOJHEHHE
naro60ro 3tana He oboiaercs 6e3 OONMBIINX UM MAIEHBKUX NMPo0JIeM U 3a/iepxek. Pa3paboTunku
MOTYT JIOITYCKaTh OIIMOKHM WM 3aJepKUBATh CBOIO pabOTy, TEXHHKA MOXET BBIATH H3 CTPOS
au0o0 amnmapaTHble WJIM TPOTpaMMHBIE CPEICTBAa TMOAJCPKKH Ipolecca pa3pabOTKH MOTYT
MOCTYITUTh C ONO3MaHueM. EciiM NpOeKT WHHOBAIMOHHBIH W TEXHUYECKH CIIOKHBIA, 3TO
CTaHOBUTCS JIOMOJIHUTENBHBIM (DAKTOPOM TOSIBIIEHUSI HETIPEABUICHHBIX MPOOJIEM U YBETHUCHUS
JUTMTEIIFHOCTH pealTM3alliyl MMPOEKTa 110 CPABHEHHUIO C IIEPBOHAYATHHBIMH OIICHKAMHU.

Kpome BpeMeHHBIX 3aTpaT, MEHEKEep [JOJDKEH pacCuuTaTh JPYTHE€ pPecypcehl,
HEOOXOMMBIC JJIS YCIICIIHOTO BBITIONHEHUS Kaxaoro dsrtana. OcoOblii BHUII pecypcoB — 3TO
KOMaHJa pa3pabOTYMKOB, NPUBJIEUEHHAs K BBIMOJIHEHUIO MPOEKTa. J[pyruMu BUAaMu pecypcoB
MOTYT OBITh HEOOXOIMMOE CBOOOIHOE ITUCKOBOE TMPOCTPAHCTBO Ha CepBepe, BpeMs
UCIOJIb30BAaHUSl KAaKOro-IMOO CIEeUUaJbHOrO O0OpYyJOBaHUS M OIOJUKETHBIE CpEACTBAa Ha
KOMaHIUPOBOYHBIE PACXOJIbI IEPCOHATA, PAOOTAIOIIETO HA/l IPOSKTOM.
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Pucynok 4.2 - IIpouecc cocraBnenus rpaguka padbot

CymecTByeT Xxopoliee SMIMPUIECKOe PaBUIIO: OLICHUBATh BPEMEHHBIE 3aTPaThl TaK, KaK
OyATO HMYEro HEMPEIBUICHHOIO U '"IUIOXOro'" HE MOXKET CIYYUTbCS, 3aT€M YBEIWYMUTb ITH
OLIEHKH Ul y4eTa BO3MOKHBIX IIpoOsaeM. Bo3MokHbIE, HO TPYJHO POrHO3UPYEMbIE IPOOIEMbI
CYIIECTBEHHO 3aBUCAT OT TUIA U MapaMeTPOB IPOEKTa, a TAKKE OT KBAIM(UKAIUK U OIBITA
YJCHOB KOMaHJbl pa3paboTuukoB. K HCXOAHBIM pacyeTHBIM OIIEHKaM pPEKOMEHAyeTcs
n06aBmsaTh 30% Ha BO3MOXKHBIC TTpo0sIeMb! 1 3ateM erie 20%, 9ToObI OBITh TOTOBBIM K TOMY, YTO
HEBO3MOXKHO NPE/IBUETb.

I'padux paboT MO TPOEKTYy OOBIYHO TPEACTABISICTCS B BUAE Habopa auarpamMm u
rpaduKoB, IMOKAa3bIBAIOIIUX pa30ueHHe MPOEKTHBIX padoT Ha 3Tamlbl, 3aBUCUMOCTU MEXIY
ATallaMy U paclpeseseHue pa3paboTuUKOB 10 3Tanam.

BpeMeHHbIE U ceTeBbIe THATPAMMBI

BpemenHble W ceTeBbIe IUArpaMMbl IOJE3HBI ISl TIPEACTaBIIeHUs Tpaduka padoT.
BpeMennas nuarpamma TOKa3plBaeT BpeMs Hayajla W OKOHYAHHUS KaXJOro 3Tala W €ro
JumTenbHOCTh. CeTeBasi AuarpaMMa OTOOpakaeT 3aBUCHUMOCTH MEXAY Pa3IMYHBIMH JTallaMu
MpOEeKTa. DTU AUArPAMMBbI MOKHO CO3/1aTh aBTOMATHYECKU C MTOMOIILIO MPOrPaMMHBIX CPEICTB
MOJIJICP)KKH YITPABIICHUS HA OCHOBE MH(OPMAIINHU, 3aJI0)KEHHON B 0a3e JJaHHBIX ITPOEKTA.

PaccmoTpuM 3Tambl HEKOETro IMPOEKTa, IPEACTaBJICHHBbIC B Taba. 4.2, U3 KOTOPOH, B
YaCTHOCTH, BHJHO, 4TO dTam 13 3aBucur ot 3tama T1. OTo 3Haumrt, uro stanm T1 momkeH
3aBEpIINTHCS Tpexae, 4deMm HauHerca drtan T13. Hanpumep, Ha »stane T1 mnpoBoautcs
KOMIIOHEHTHBIN aHajdn3 CO3/1aBaéMOro0 MPOrPaMMHOTO TPOAyKTa, a Ha JTtame 13 —
MPOEKTUPOBAHUE CHCTEMBI.

Tabnuia 4.2 - Dtansl npoekTa

Oran JlnutenbHOCTD (AHM) 3aBHUCHUMOCTD
T1 8

T2 15

T3 15 T1 (M1)

T4 10

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

T8 25 T4 (M5)

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

Ha ocHOBe npuBeeHHBIX 3HAYCHUN JUTUTEIBHOCTH 3TAoB U 3aBUCUMOCTH MEX1y HUMH
CTpouTCsl ceTeBoi Tpaduk mocieaoBaTelbHOCTH 3TanoB (pucyHok 4.3). Ha stom rpaduke
BUJHO, Kakhe pPa0dOThl MOTYT BBINOJHATHCS NapajUlebHO, a KaKWe JOJKHBI BBIIOJIHITHCS
HIOCJIEZIOBATENBHO APYr 3a APYroM. OTambl 0003HA4YeHBI MPAMOYrojbHHUKaMH. KOHTpOIbHBIE

30




OTMETKH U KOHTPOJIbHBIE MPOCKTHBIE AIIEMEHTHI TIOKa3aHbl B BHJIE OBAJIOB M 0003HAYEHBI (KaK U
B Tabn. 4.2) OykBoili M C COOTBETCTBYIOIIMM HOMepoM. JlaThl Ha JaHHOW aMarpamme
COOTBETCTBYIOT Hadajly BBIMOJHEHHUs dTanoB. CeTeBylo auarpamMmy CcIleAyeT 4uTaTh CleBa
HAIpPaBO U CBEPXY BHU3.
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Pucynok 4.3 - CereBas nuarpamma 3TanoB

Eciu 11 co3maHus ceTeBOM JuarpamMmbl HCIIONB3YIOTCS MPOTPaMMHBIE CPENCTBA
HOJ/ICP)KKM  YIPABJICHUS MPOEKTOM, KaXIbli 3Talm JO/DKEH 3aKaHYMBATbC KOHTPOJIbHOM
oTMeTkod. QOuepenHOM ATam MOKET HayaTbCsl TOJIBKO TOIZA, Koraa OyAeT IoJlyuyeHa
KOHTPOJIbHAsE OTMETKa (KOTOpask MOKET 3aBHCETh OT HECKOJIbKUX MPEALIECTBYIOIIUX ITAloB).
[Toatomy B Tperbem cTonOie Tabna. 4.2 mnpuBeAeHbl KOHTPOJbHBIE OTMETKH; OHU OyayT
JOCTUTHYTBl TOJIBKO TOTJa, Korja OyneT 3aBeplleH 3Tal, B CTPOKE KOTOpPOro IOMeEIIeHa
COOTBETCTBYIOIAasl KOHTPOJIbHAs OTMETKA.

JIro60#1 3Tam He MOXET HayaThCs, MOKa HE BBIMOJIHEHBbl BCE 3Talbl Ha BCEX MYTHX,
BEJyLIMX OT Hayaja MpoekTa K JaHHoMy aranmy. Hanpumep, stan T9 He MoxeT HayaThbCs, IOKa
He Oyayr 3aBepmieHbl »Tambl T3 u T6. OTmMeTuM, 4YTO B JaHHOM Cilydae JIOCTHXKEHHE
KOHTPOJIbHOM OTMETKH M4 roBOPHUT O TOM, UTO 3TH 3TAIlbl 3aBEPILIEHBI.

MuHuManbHOE BpeMs BBINIOJIHEHHSI BCEIO IIPOEKTAa MOYKHO PaccuuTaTh, IPOCYyMMHUPOBAB
B CETEeBOM JAMarpaMMe JIMTENbHOCTH 3TaloB HAa CaMOM JUIMHHOM MYTH (JUIMHA IYTH 37eCh
U3MepseTCs] He KOJMUYECTBOM JTAIOB Ha MyTH, & CyMMAapHOH JIMTEIbHOCTBIO 3TUX 3TAloB) OT
Hayaja IpoeKTa JJ0 €ro OKOHYaHMs (3TO TaK Ha3bIBaeMbli KpUTHYECKUI MyTh). B Hamem ciyyae
IPOIOJDKUTENBHOCTh MpoeKTa coctaBisier 11 Hemens wnm 55 pabGoumx nueit. Ha puc. 4.3
KPUTHYECKHUM MyTh MOKa3aH 0oJjiee TOJICTHIMU JIMHUSMU, YEM OcTajbHble MyTH. TakuMm oOpazom,
00111as1 MPOJOKUTENIFHOCTh PeAU3allii MPOEKTa 3aBUCUT OT ITAroB PadOT, HAXOIAIMIMXCS Ha
KpuTHueckoM myTH. Jlrobas 3amepikka B 3aBepUIEHMM JIOOOr0 3Tama Ha KPUTUYECKOM IyTH
IIPUBENIET K 3aJIEPIKKE BCETO MPOEKTA.

3anepkka B 3aBEpILIEHUU 3TAloOB, HE BXOJAIIMX B KPUTHUECKUW MyTh, HE BIUSET Ha
IIPOJOJKUTEIBLHOCTD BCETO MTPOEKTA JI0 TEX MOP, I0KAa CyMMapHas JJIMTENbHOCT 3TUX 3TAIOB (C
YUTOM 3a/IepKEK) Ha KaKOM-HHUOYIb TYTH HE TMPEBBICUT MPOJOJIKUTEIBHOCTH pPadOT Ha
KputndeckoM nytu. Hampumep, 3anepkka stana T8 Ha cpok, MeHpmmi 20 aAHEH, HUKAK HE
BIIMsAECT Ha OOIIYI0 MPOJODKHTENBHOCTh mpoekTta. Ha puc. 4.4 mpencraBieHa BpeMeHHas
Juarpamma, Ha KOTOPOU ITOKa3aHbl BO3MOYKHBIE 33aJIEP’KKH Ha KaX0M JTarle.
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Pucynok 4.4 - BpemenHas fuarpamma JUIMTEIbHOCTH 3TAIloB

CereBast 1uarpaMMa IMO3BOJISIET YBUAETH B 3aBUCUMOCTU 3TallOB 3HAYUMOCTH TOTO WM
MHOTO 3Tara JUulsl peaju3aluy BCEero npoekra. BHMMaHue K 3TanaM KpUTHYECKOIO IYyTH 4acTo
IO3BOJISIET HAMTU CIIOCOOBI WX H3MEHEHMs C TeM, YTOObl COKPAaTHTh JJIUTEIBHOCTh BCErO
npoekTa. MeHemKepsl HCIOIb3YIOT CeTEBYIO JUarpaMMYy Ul paclpeeieHus padoT.

Ha puc. 4.5 mnokazaHo apyroe mpenacrtaBieHue rpaduxa paboT. DTO BpeMeHHas
auarpamma (MHOTJa Ha3blBaeMas IO MMEHU ee n3o0peratens quarpammoi ['anta) MoxeT ObITh
IIOCTPOEHA IPOIPaMMHBIMM CPENCTBAMU NMOJIJEPKKU Ipolecca ynpasiieHHs. OHa MOKa3bIBaeT
JUINTEJIbHOCTh  BBIMOJIHEHUST KaXJOro HJTama M BO3MOXHBIE UX 3aJlepKKU (TOKa3aHbI
3aT€HEHHBIMH NPSIMOYTOJIbHUKAMHM), & TAK)KE JaThl Hayalla U OKOHYaHMSI KaX10T0 dTana. JTarbl
KPUTHYECKOTO IyTH HE UMEIOT 3aTECHEHHBIX MPSAMOYTOJIBHUKOB; 3TO O3HAYAET, UYTO 3aJCpHKKa C
3aBEepLICHUEM JaHHBIX 3TAllOB MPUBEJET K YBEITUUEHHIO JITUTEIILHOCTH BCETO MPOEKTA.

Tabnuua 4.3 - Pacnipenenenue UCIIOTHUTENEH MO ATaramMm

Oran Wcnonaurens
T1 Jlxelin
T2 AHHa
T3 Jlxelin
T4 Dpen
TS5 Mbpu
T6 AnHa
T7 Jxum
T8 ODpen
T9 Jlxelin
T10 AHHa
T11 Dpen
T12 Dpen

[Tomo6HO pacnpeeneHNI0 BpEMEHH BBITTOIHEHUS ATAlOB, MEHEKEP TOJKEH PacCYUTaTh
pacnpeeleHne pecypcoB Mo 3TaraM, B YaCTHOCTH Ha3HAYMTh MCIOJHUTENEH Ha KaXKIbli dTarl.
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B Tabn. 4.3 mpuBeneHo pacmpeneneHue pa3pabOTYMKOB HAa KaKIbId STam, MpeACTaBICHHBIN
Ha puc. 4.5.

[IpuBenennass Ttabimuma MOXeT OBITh HCIOJIb30BaHA MPOTPAMMHBIMU  CPEICTBAMU
HNOJNJEPKKHU Tpoliecca YIpPaBJICHUSA JUIsl TOCTPOCHHS BPEMEHHOH JuarpaMMmbl 3aHSITOCTH
COTPYIHUKOB Ha OINpEAeNeHHBIX 3Tanax pador (puc. 4.5). Ilepconan He 3aHAT B paboTe HaJ
IIPOEKTOM BCE€ BpeMsl €ro peaiu3anuu. B TedeHue mepuoja HE3aHSATOCTU COTPYIHUKH MOTYT
OBITH B OTITyCKE, pa0OTaTh HAJ| IPYTUMH MPOCKTAMH, IPOXOAUTH O0yUECHHUE H T.JI.

47 N7 187 2577 1/8 88 158 22/8 29/8 59 12/9 199
[ [
®pen |T4
T8 [Tn
T12
Oxern | T1
T3
l 9 |
AHHa | T2 | [
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l
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Pucynok 4.5 - BpemenHas quarpamma pacrnpe/esieHus paboTHUKOB 110 3TaraM

B Oonpmmx opraHuzanusx OOBIYHO pabOTaeT MHOIO CIEUUAIUCTOB, KOTOpbIE
3a/ICCTBYIOTCSI B TIPOEKTE MO Mepe HeoOoxoaumocTH. KoHedHO, Takoi MoaX0/1 MOXKET CO3/1aTh
ofpeieNieHHble MPOoOIeMbl JJIi MEHEIKEpOB NMPOeKTOoB. Hampumep, ecnu crenuanucTt 3aHiT B
IIPOEKTe, KOTOPBIM 3aJEpKUBACTCS, 3TO MOXKET CO34aTh MPSMbIE CIOXKHOCTH M JIPYTHX
IIPOEKTOB, TJI€ OH TaKXK€E JOJKEH Y4aCTBOBATh.

[lepBoHauanbHblil rpadguk paboOT HEU30€XKHO COAECPKUT KaKHe-HUOYIb OMIMOKH WIH
HenopaboTku. Ilo Mepe peanmu3anMum MpOEKTa PpACCUUTAHHBIE OLEHKH JUIMTENBbHOCTH
BBITMIOJTHEHUS 3TAnoB pabOT JOJIKHBI CPAaBHUBATHCA C PEANbHBIMU CPOKAMHU BBIIIOJIHEHUS 3THUX
3TanoB. Pe3ynbrarel cpaBHEHUS AOJKHBI MCIONIb30BaThCSl B KAUECTBE OCHOBBI NIl IIEPECMOTpa
rpajguka paboT elle He pealn30BAHHBIX ATAlOB IMPOEKTa, B YAaCTHOCTU JI TOTO, YTOOBI
MOMBITATHCSl YMEHBIIUTD JUINTEIBHOCTD TANIOB KPUTHYECKOTO ITYTH.

IMocTanoBKka 3a71a4u K NpaKkTH4YecKoii padore 4

1. I3yuuTh npejiaraeMblii TEOPETUUECKUN MaTepHal.

2. ITocTpouTh BpEMEHHYIO U CETEBYIO TUArpaMMBbI [T BHIOPAHHOTO MTPOEKTA.

3. IlocTpouts AuarpamMmy pacnpeeNneHusi y4aCTHUKOB IPYIIIBI IO Taram.

4. ITocTpouTh CIIHCOK BO3MOKHBIX PUCKOB C yKa3aHHWEM Ha3BaHUS U ONMCAHUS PUCKA.

5. IlpoBectu aHaIM3 PUCKOB.

6. Onucarb CTpaTEruo MJIAHUPOBAHUS PUCKOB.

7. Iloctpouth OTYET, BKJIIOYAIOIIMN BCE TMOJyYEHHBIE JUarpaMMbl U ONHCAHUE
CTpaTeruy MjiaHupoBaHUs pUcKoB. [IpeacTaBuTh OTUET MO 1aOOPATOPHOM paboTe AJIs 3aLTUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUN

B cootBercTBUM C yka3aHHOW NpeAMETHOM 00JacTbi0 M KJIACCOM pa3pabaTbiBaeMoi
UH(POPMALIMOHHOM CHCTEMBI MOCTPOUTH BPEMEHHYIO M CETEBYIO JAMarpaMMbl; IOCTPOUTH
JarpaMMy paclpesielleHus yYaCTHUKOB TpPYIIBI [0 3Tanam; IMOCTPOUTh CIIMCOK BO3MOXHBIX
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PUCKOB C YKa3aHHUCM Ha3BAHUA U OIKMCAHUSA PUCKA; IMPOBCCTU aHAJIU3 PHCKOB, ONUCATH
CTPATCruIo0 IJIaHUPOBAHUA PUCKOB.

Tabnuna 4.4 — InquBuyanbHbIC 3a1aHUS

Ne IIpeameTHas o6iacTh Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 Toproeoe npeanpusiTue SCM

9) ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CTpouTesbHOE NPEeANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHus
9 NudpactpykTypa npeanpusiTis CIIITP

10 | AnmaparHas HHPPACTPYKTYpa NPEANPUITHS OKcrnepTHas CUCTeMa

Conep:xkanue oTyera

[To BemMosHEeHHON paboTe coctaBisieTcsi oT4eT. OTYET BBIMOJHAETCS B DJIEKTPOHHOM
Buje. [1o BRIMOHEHHOMY OTYETY MPOBOAMTCS 3alIUTa MPAKTUYECKON PabOTHI.

OTtyer MmO mpakTUYECKOW paboTe MOMKEH COCTOSTh W3 CIHEAYIOIIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAsl 4acTh: KpaTKOE€ OINMCaHMUE Leneil nmpoekta. BBoaHas 4dacTh oTuera JOJHKHA
BKJIFOYATh NYHKTBHI:  YCJIOBHE 3aJa4yM; TOPAIOK BBIINOJIHEHHUS; MPOrpaMMHO-anapaTHbie
CPEIICTBA, UCIIOIb3yEeMbIE MPU BHITIOJTHEHUH PAOOTHI.

- OCHOBHasg 4YacTh (omucanue paboThl): ONUCaHHEe WHOOPMAIIMOHHOW CHCTEMBI;
BpEMEHHAasi W CeTeBas JuarpamMMmbl YIpaBleHHs TNpoekToM paspabotku MC; nmarpamma
pacripeiefieHusi y4aCTHUKOB TPYMIBI O 3Tamam; CIHUCOK PUCKOB; aHAIU3 PUCKOB; CTpaTeTHs
MJIAHUPOBAHUS PUCKOB.

- 3aKJII0YEHHE (BBIBOJBI);

- CIIMCOK MCIOJIb30BAaHHOM JIUTEPATYPHI.

3ammTa oT4eTa M0 MPAKTHIECKON paboTe 3aKTI0YaeTCs B MPEAbIBICHUU MPENOaBaTENIO
MOJTyYEHHBIX PE3yJbTaTOB B BUJE (aiiia U JEMOHCTPALUU TOJYYEHHBIX HaBBIKOB IPU OTBETAX
Ha BOIPOCHI TIPETIO/IaBaATEIIS.

KoHnTpoJsbHbIe BONPOCHI

1. VYnpasieHue kaueCTBOM MPOrPaMMHOTO MPOIYKTA.

. [Ipouecc nnanupoBanus co3nanus [10.

. KoHTpOsbHBIE OTMETKH HTAIIOB paboT.

. lmarpaMMBbI IPOLIECCOB U BPEMEHHBIE JTUATPAMMBI.

. BpemeHHbIe U ceTeBbIE TUarpaMMBl.

. Pacnipenenenue ucnosHuTenen no sramnam

. TUIBI pUCKOB, KOTOPBIE MOTYT OKa3aTh BIMSHUE HA JAHHBIA IPOEKT
. Cxema npornecca yrnpaBieHUs pUCKAMHU

. Pe3ynbrarel aHann3a puckos

O©Ooo~No ok wWwN

IIpakTHyeckast padora S. MeT010/10rUs1 NPOEKTHOI0 MEHEAKMEHTA MHKEHEPHbIX
3aja4

Leanb padorsl: M3ydeHue crpareruu yrnpaBieHHs PUCKAaMH MPH YIPABICHUU MPOECKTAMHU.
ITosryueHne HaBBIKOB IO NPUMEHEHHIO JIaHHBIX METOMOJIOTMM /s IJIaHUPOBAHUS ITPOEKTA.
W3ydeHne MeTo10B yIIpaBiIeHUs] KAYECTBOM IIPOSKTHPOBAHUS HH(POPMAIIHOHHBIX CUCTEM.
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[IpakTuyeckas paboTa HampaBieHa Ha O3HAKOMIJIGHHE C OCHOBHBIMH IOHSTHUSMHU
METO/I0JIOTUH YIIPABIICHUS TPOEKTAMU, MOJYyYE€HUE HABBIKOB IO MPUMEHEHHUIO TAHHBIX MOHATUN
IpY MOCTPOSHHUHU IUIaHA MPOEKTa, MOCTPOeHUs rpaduka padoT, pacupeaeseHUs] UCIIOTHUTENCH,
YOpPaBJICHUS PUCKAMM, M3YYEHHE METOAOB  YIPABIEHHS KAueCTBOM  HPOEKTHPOBAHUS
MH(QOPMALIMOHHBIX CUCTEM, H3YUECHHUSI METPUK KauyecTBa IPOTrPaMMHOT0 00ecTieYeHusl.

TpeboBaHust K pe3ysbTaTaM BBIMOJTHEHUS IPAKTUYECKON padOThI:

[TocTpouth MOAENB yIIpaBIEHUS IPOEKTOM, BKIIFOYAIOILYIO:

- OIIPEZICJICHUE BCEX ITANOB MPOEKTA, 3aBHCUMBIX 3TAIlOB, ONPEIEICHUE IIUTEIBHOCTH
ITAIoB;

- MOCTPOEHHE HA OCHOBE NOJIYYCHHBIX JAHHBIX CETEBOM M BPEMEHHOM Marpamm;

- TIOCTPOCHHE AUArPAMMBI pacrpeieIeHUs PAaOOTHUKOB I10 TaraM;

- pa3paboTKy Moka3zarenieil KadyecTBa BBHIIOJHEHUS MPOEKTA IO ATaram;

- pa3paboTKy CcTpaTeruu ypapJieHHs PUCKaMH IO ATAIaM.

[Ipu onpenenenuu 3Tana yka3plBa€TCsl €ro Ha3BaHUE.

OcHoBBI TEOpUH

CrtpaTeruu ynpasJjieHUsl PUCKAMHU NIPH YIIPaBJIeHUH POEKTAMHU

BaxHoit yacTeio paboThl MEHEIKepa MPOEKTa ABISAETCSA OLEHKA PUCKOB, KOTOPbIE MOTYT
NOBIHUATh Ha TpapuK pabOT WIM Ha KAdecTBO CO3[aBAaEMOTO IMPOrPaAaMMHOTO MPOAYKTa,
pa3paboTka MEpPOIPUATUH 110 MPEeJOTBPAILEHUIO PUCKOB. Pe3ynbTaThl aHAIN3a PUCKOB JIOJKHBI
ObITh OTpa)keHbl B IIaHEe MpoekTa. OmnpeseneHue pUCKOB M pa3paboTKa MEpONPUSITHH IO
YMEHBIICHUIO UX BIMSHUS Ha XOJ] BHIIIOJHEHUS IPOEKTA Ha3bIBACTCsl YIIPABICHUEM PUCKAMH.

KoHkpeTHble THUIBI PUCKOB, KOTOPbIE MOTIYT OKa3aThb BJIMSHHME HA JIaHHBIM IPOEKT,
3aBUCAT OT BHJA CO3/1aBa€MOI0 MPOrpaMMHOrO MPOAYKTa U OT OPraHU3allMOHHOTO OKPYKEHMS,
[JIe pealu3yeTcsl MporpaMMHbIA IpoekT. BmecTte ¢ TeM MHOruMe THUIBI PUCKOB CIOCOOHBI

HOBJIUATH HA JIIOObIE IPOrpaMMHbIE POEKThI, ’TU PUCKU IIPUBEJEHBI B Ta0. 5.1.
Tabnuia 5.1 - Bo3MokHbIe pUCKH TPOIPaMMHBIX IPOEKTOB

Puck Tunsl prucka Onucanue pucka

TexydecTs Puck g npoekra OmnbITHBIE pa3pabOTUYUKH MOKUJAIOT IPOEKT 10
pa3paboTUYNKOB €ro 3aBEpPLICHHUS

N3menenue B Puck g npoekra Opranu3zaius MEHsIeT CBOU IPUOPUTETHI B
YIIPABJICHUHU YIIPABJICHUH IIPOEKTOM

OpraHu3aluen

HeroroBHOCTB Puck g npoekra ArnmnapaTHbIE CpeJICTBa, KOTOPbIE HEOOXOMMBbI

arrapaTHbIX CPEJICTB

JJI IIPOCKTA, HE NTOCTYIMUIIN BOBPEMS UJIU HE
TOTOBLI K 3KCILTyaTallun

N3meHenue Puck ans npoekra u | IlosiBneHne 60JIbIIOr0 KOJTUYECTBA
TpeOoBaHUI TUTSt HETIpeIBUICHHBIX U3MEHEHNU B TPEOOBAHMSIX,
pa3pabaTbIiBaeMOro | mpeabsBIsSeMbIX K pazpadarsiBaeMomy 110
MPOIYKTA
3anepxka B Puck ans npoekra n | Cnenudukanum OCHOBHBIX HHTEp(EHcoB
pa3paboTke TSt MOJICKICTEM HE TIOCTYITHIIH K pa3padoTInKaM B
cneundukanuu pa3pabaTbIBa€MOro | COOTBETCTBUU C rpaKOM padoT
MPOIYKTA
Henoouenka pazmepa | Puck ams npoekra u | Pasmep cuctembl 3HaUNTENBHO MPEBBICHIT
pa3pabaTeiBaeMOi TSt MEPBOHAYATEHYIO OIICHKY
CHCTEMBI pa3pabaTbIBaeMOro
MPOIYKTA
Henocrarounas Puck nns CASE-cpencTBa, npeaHa3HauYeHHbIE IS
s pexruBHOCTE CASE- | pa3pabaTeiBaeMOro | MOJIEPIKKH IMPOCKTA, OKA3AITUCh MEHEE
CpEeACTB POAYKTA 3G PEKTUBHBIMH, YEM 0KUAATIOCH

N3meHenus B buznec-puck

OCHOBHBIE TEXHOJIOTHH IMOCTPOCHUA
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TEXHOJIOTUHT MIPOTPAMMHOM CUCTEMBI 3aMEHSIOTCSI HOBBIMHU
paspabotku [10

[TosiBnenue busnec-puck Ha priHKE IpOrpaMMHBIX TPOTYKTOB JI0
KOHKYPUPYIOIIETO OKOHYAHUS TIPOEKTa MOSBUIIACH
IPOTPaAMMHOTO KOHKYPHPYIOIIas porpaMMHasi CHCTeMa
MPOYKTA

VOpOolEeHHO pPUCK MOYKHO ITOHMMAaTh KakK BEPOSTHOCTb MPOSBICHUSA KaKUX-JIHOO
HEOJIaronpusATHBIX OOCTOSTENbCTB, HETAaTUBHO BIMAIONIMX HA peaM3alluio IMpoekTa. Puckm
MOTYT YI'POKaThb IIPOEKTY B LIEJIOM, CO31aBaEMOMY ITPOrPAMMHOMY IIPOIYKTY MJIM OPTaHU3aLUH-
pa3paboTurKy. MOXHO BBIIETUTH TPU TUIIA PUCKOB.

1. Pucku 118 nmpoeKTa, KOTOphle BIUAIOT Ha rpaduk paboT UM pecypchl, HEOOXOAUMBbIE
JUIS BBITIOJIHEHUS ITPOCKTA.

2.Pucku g pa3pabarblBaeMoro  MpOAYKTA, BIUAIOLIME HAa  KayecTBO  WIIHU
IPOU3BOIUTENFHOCTh pa3padaTbIBAEMOT0 MPOTPAMMHOI0O TPOIYKTA.

3. busHec-pucky, OTHOCSIIUECS K OpPraHU3aLUMU-pa3pabOTYMKY MM MOCTABIIUKAM.

KoneuHo, 3TM TuHIIBI pPHCKOB MOIyT Iiepecekarbcs. Hampumep, eciaum  ONBITHBIA
IPOTPAMMUCT MOKHUAAET MPOEKT, 3TO OyAeT PUCKOM JUIsl IpoeKTa (MOCKOJIBbKY 3a/iep’KUBaeTCs
CpPOK cJJaud TOTOBOTO MPOAYKTa), PUCKOM JJisi MPOAYKTa (TaK Kak HOBBIM IPOrPaMMHUCT,
3aMEHMBILUHN YIIEALIEr0, MOXET OKa3aThCs HE CIMILIKOM OIBITHBIM M CJelaTh OLIMOKH B
porpaMme) U OH3HEC-pUCKOM (IIOCKOJIBKY 3aJep’KKa JaHHOIO IPOEKTa MOXET HEraTMBHO
HOBIUATh Ha Oyayniye JejoBble KOHTAKThl MEXAy 3aKa3uMKOM M OpraHu3aluei-
pa3paboTUYUKOM).

Cxema mpoluecca ynpasieHUsl pUCKaMu IT0Ka3aHa Ha puc. 5.1. DTOT npouecc COCTOUT U3
YETBIPEX CTaJHM.

1. Onpenenenue puckos. OnpeAenstoTcss BO3MOXKHBIE PUCKH s NPOEKTa, JUIs
pa3pabaTbIBa€MOro MpoayKTa U OM3HEC-PUCKH.

2. Anamu3 puckoB. OIIeHUBaeTCs BEPOSITHOCTh M MOCJIEAOBATEIbHOCTh  MOSIBICHUS
PHCKOBBIX CUTYAILHi.

3. IlnanupoBanue puckoB. [ImaHUpYIOTCS MEpONpHATHS MO MPEIOTBPAILECHUIO PHUCKOB
WJIM MUHUMHA3AIUU UX BO3/IEUCTBUS HA ITPOEKT.

4. MoHuUTOpHUHT pUCKOB. [ToCTOSSHHOE OlIEHHBaHUE BEPOSITHOCTEN PUCKOB U BBIIIOJHEHHE
MEPOIPUATHN 110 CMATYEHUIO ITOCIIEICTBUM MPOSBICHUS PUCKOBBIX CUTYaIlUMN.

Onpenenexve
pUCKO8 ,
|

\ Y \J \

——

MNnamvpoBasue

MOHUTOPKHS

PHUCKOB PHCKOS

Cnwcox Cnucox MeponpusTus no OLeHxu
NOTEHLMAANBHBIX NepBoCTENeHHbIX NPEAOTBPAELLERID DHEKOR
pUCKos prCkos prcxos

Pucynok 5.1 - I[Ipouecc ynpasineHus: puckamu

[Iponecc ympaBneHus puckamu, Kak U JIpyrue IpoLecChl IUIAHUPOBAHMS, SIBISIETCS UTE-
paLlMOHHBIM, BBIIOJIHSAEMBIM B TE€UEHHE BCEro Cpoka peanuszaunuu npoekra. CHavana pazpaba-
TBIBAIOTCS IUIAHBI YIPABJIEHUS PUCKAMH, 3aT€M IIOCTOSTHHO OTCIIEKMBAETCS CUTYalHsl BOKPYT
peanu3anuu mnpoekrta. [Ipym mocTyruieHun HOBOM MH(OpMAIMM O BO3MOXHBIX PHCKaxX 3aHOBO
IIPOBOJIUTCS aHAJIU3 PUCKOB U MEPBOCTENIEHHOE BHUMAHUE yJEIsAeTCs HOBbIM pruckam. [Io mepe
MOCTYIUIGHUsI HOBOW HMH(OpManuy TaKkKe H3MEHSAIOTCSA IJIaHbl MEPONPUSATHH MO MpenoT-
BPALCHUIO U CMATYEHUIO PUCKOB.
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PesynbraThl mpouecca ynpaBlIeHMsT PUCKaMH JOKYMEHTUPYIOTCS B BHJAC IUIAHOB
ynpasieHus puckamu. OHM JOJDKHBI BKJIKOYATh ONMCAHME BO3MOJXKHBIX ITPOEKTHBIX PUCKOB, MX
aHaJU3 ¥ MEepEeYeHb MEPONPHUATHI, HEOOXOIUMBIX IS YIIPABICHHS PUCKAMH.

Onpenesienne pucKoB

Omnpenenenrue pucKoB — IepBas CTaaus IMpoliecca ynpasieHus puckamu. Ha 3toil cra-
JTUU OMUCBIBAIOTCSI PUCKHU, KOTOPbIE MOTYT MPOSIBUTHCS MPHU peain3aluu npoekra. B mpuniumne
Ha 3TOM CTaJuu HE JOJDKHA OLIEHMBATHCS BEPOSTHOCTh U 3HAUMMOCTh PUCKOB, HO Ha MPAKTHUKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIHHBIMU MOCIIEICTBUAMU OOBIYHO OTOPACKIBAIOTCS CPa3y.

OmnpeneneHre pHCKOB MOXKET BBINOJMHATHCS B PEXKUME KOMAHAHOM paboOTHl ¢
HCITOJIb30BaHUEM IOAX0/Aa "MO3roBoi TypM'" OO OCHOBBIBATHCS Ha OIBITE MeHemKkepa. [Ipu
OINpPE/ICIICHUN PUCKOB MOXET IIOMOYb IIPUBEACHHBI HUXKE CIUCOK BO3MOXHBIX KaTeropuil
PHCKOB.

1. Texnonornueckue  pucku. IlpoucrexaroT U3  NOporpaMMHBIX U allapaTHBIX
TEXHOJIOTHi1, Ha OCHOBE KOTOPBIX pa3pabaThIBacTCs cUCTEMA.

2. Puckwu, cBsi3aHHBIE C TepcoHanoM. CBsI3aHbI ¢ YICHAMH KOMaH/bl pa3pabOTUYMKOB.

3. OpranuzanuonHsle pucku. [IporicTekaroT HW3 OPraHU3allMOHHOTO OKPYXKEHUs, B
KOTOPOM BBIIIOJIHSAETCS TIPOEKT.

4. Unctpymentanbuble  pucku. CBszanbl ¢ ucnonb3yembiMu CASE-cpenctBamu o
JpYTMMHU CpeJICTBaMU MOJIEPKKHU Mpolecca cozpanus 110.

5. Pucku, cBs3aHHBIE C cUCTEMHBIMH TpeOoBaHUsSMU. [IposSBISIOTCS TpU HM3MEHEHUU
TpeOOBaHU, NpeAbABIAEMBIX K pa3padaTbiBAEMON CUCTEME.

6. Pucku onenuBanusi. CBs3aHbl C OLIEHUBAHUEM XapaKTEPUCTHK MMPOTPAMMHON CUCTEMBI
U PECYpCOB, HEOOXOAUMBIX Ul pealn3alliy IPOEeKTa.

B tabun. 5.2 npencTaBieHbl HEKOTOPbIE TPUMEPHI, OTHOCSIIMECS K KaX10i U3 OMHMCaHHBIX
KaTteropuil puckoB. Pe3yiabTaToM 3Tamna onpeneiaeHusi pUcKoB OyIeT JUIMHHBINA CIIMCOK BO3MOXK-
HBIX PUCKOB, KOTOpPHIE MOTYT MOBIUSATH Ha pa3pabaThIBa€Mblii MPOTrPAMMHBIN MPOAYKT, MPOECKT
WJIM OpraHu3aluio-pa3padoTuuKa.

Tabnuia 5.2 - Kateropuu prckos

Kareropust puckos ITprmepsl pUCKOB

TexHOMOrnYeCcKne pUcKu baza nmaHHBIX, KOTOpasi MCMONB3yeTCs B MPOTPAaMMHON CHUCTEME,
He obOecreunBaeT 00padOTKY 0KUIAEMOT0 00beMa TpaH3aKIIUM.

[TporpaMMHbIe KOMIOHEHTBI, KOTOpPbIE HCIOIB3YIOTCS TOBTOPHO,
UMEIOT Ae(EKThl, OrpaHUYMBAIONIUE MX (YHKIUOHAJIbHBIE BO3-

MOKHOCTH
Puckn, CBS3aHHBIE c | HeBosmoxxHo  mogoOparb ~ pabOTHUKOB ¢ TpeOyeMbIM
IIEPCOHAIOM npo¢eCCHOHATLHBIM YPOBHEM.

Benymmit pazpaboTturk 3200171 B caMO€ KPUTHUYECKOE BpEMSI.
HeBo3Mo)kHO oprann3oBath He00XoquMoe 00ydeHre epcoHaa

OpraHu3alMOHHbIE PUCKHU B opranuzamuu, BemomHstomen pazpadbotky 110, npounsomnia pe-
opraHu3aiusi, B pe3yibTaTe 4YEero M3MEHWIUCh HPHOPUTETHI B
YIIPaBJIECHUU IIPOEKTOM.
duHAHCOBBIE 3aTPYJHEHUS B OPraHU3allUM MPUBEIU K YMEHbIIIEe-
HUIO OI0/KETa MMPOEKTa

WNuctpymenTanbable pucku | [Iporpammusiit ko, renepupyemsiii CASE-cpenctBamu, He 3¢-
(heKTUBEH.

CASE-cpenctBa HEBO3MOXHO  HMHTETPUPOBaTH C  JAPYTHMMHU
CpeICTBaMU TOJICP’KKH TIPOEKTA

PI/ICKI/I, CBA3aHHBIC ¢ | U3menenus Tpe6OBaHHﬁ OPUBOJAT K 3HAYUTCIIbHBIM IMOBTOPHBLIM
CHCTCMHBIMH Tpe6OBaHI/I$IMI/I TEMHBIMH Tpe60BaHI/I5IMI/I pa60TaM II0 MPOCKTUPOBAHUIO
CHUCTCMBEI.
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[lepBoHavanbHas HeuyeTKas (QOPMYIMPOBKA TMOIH30BATEIBCKUX
TpeOOBaHUI MpUBENa K 3HAYUTEILHBIM W3MEHEHUSM CHUCTEMHBIX
TpeOOBaHUI, MPOSBUBIIMXCS Ha MO3JHUX CTaAMUSIX pa3paboOTKu
MIPOEKTA

Pucku oniennBanus Henoonenku BpeMeHU BBIIOTHEHUS MPOEKTA.
CkopocTh BbIsSIBICHUS Je(EKTOB B CHUCTEME HIDKE paHee
3arIaHUPOBAHHOM.
Pazmep cuctembl 3HAYUTENBHO MPEBBIIAET MEPBOHAYAIBHO
pacCUYMTaHHBIN

AHaJIU3 PUCKOB

[Ipyu aHanuze mg KaXAOro OMPEIEICHHOIO0 PUCKA IMOJICYUTHIBACTCS BEPOSTHOCTH €ro
NpOsIBIICHUST W ymepO, KOTOpPhIi OH MOXXET HaHecTH. He cymiecTByeT MpOCTBIX METOJIOB
BBINIOJTHEHHSI aHAJIU3a PUCKOB — B 3HAYUTEIBHOHM MEpEe OH OCHOBAH HAa MHEHUU M OIBITE
MeHeKepa. MOKHO MPUBECTHU CIAEAYIOLIYIO IIKATy BEPOSITHOCTEN PUCKOB U UX MOCIEACTBHIA.

BeposiTHOCTh pucka cuMTaeTCsi OY€Hb HU3KOM, €CIM OHa uMmeeT 3HadyeHue meHee 10%;
HU3KOH, ecnu ee 3HaueHue ot 10 mo 25 %; cpenneit npu 3HaueHusIx ot 25 10 50%; BBICOKOM,
eciu 3HayeHue konebnercs oT 50 10 75%; oueHb BBICOKOH IpH 3HAYCHUAX Ooiee 75%.

Bo3moxHbIN yiiepd OT PUCKOBBIX CHUTYallUd MOXKHO MOJPA3/IeiIUTh Ha KaTacTpoduue-
CKHUH, Cepbe3HbIN, TEPIUMBIN U HE3HAYNUTEIIbHBIM.

Pe3ynbrarhl aHanm3a PHCKOB JOJDKHBI OBITH MPEACTABICHBI B BHJIC TAOJMIBI PHCKOB,
YIOPSAOYEHHBIX IO CTENEHU BO3MOXKHOTro yiiepba. B Tabn. 5.3 mpuBeneH ymnopsaouyeHHBIN
CIIUCOK PHCKOB, OMHMCAHHBIX B Ta0d. 5.2 TaM ke yKa3aHbl BEPOSTHOCTH ITHX PHUCKOB. 37€Ch
BEPOATHOCTH PUCKOB M CTENEHb yIIepOda OT HUX yKa3aHbl MPOM3BOJbHO. Ha mpakTuke g ux
ompezeneHuss HeoOXoauma moapoOHass uHpopMalus o Mpoekte, TexHoioruu co3manus I10,
KOMaH/1e pa3pab0TYMKOB U O CAMOM OpTraHHU3aI1H.

Tabnuua 5.3 - Cnucok puCKOB MOCIIe MPOBEACHHS UX aHAJIN3a

Puck Bepositnocts | Ctenens ymepba
@DuHAHCOBBIE 3aTPyJHEHHs B oOpraHuszauuu npusenu K | Huskas Karactpoduueckas
YMEHBIIIEHUIO OI0JKEeTa MPOeKTa

HeBo3moxxHO mono0paTh pabOTHHUKOB ¢ TpeOyromumes | Bricokas Karactpoduueckas
npodecCHOHATIBHBIM YPOBHEM

Benymmit paspabotuuk 3abonen B camoe kputuueckoe | Cpemnsis CepbesHas

BpeMsI

[IporpaMMHbIE KOMITOHEHTBI, HCIIOJIb3yeMble MOBTOPHO, | CpenHss Cepbe3Has

UMEIOT 1e(DeKThl, OrpaHUYMBAIOIINE UX (PYHKIIMOHAIbHbIE

BO3MO>KHOCTH

W3meHeHus TpeOoOBaHMI NPUBOJIAT K 3HauuTeNbHBIM | CpenHss CepbesHas
MOBTOPHBIM PabOTaM IO MPOEKTUPOBAHUIO CUCTEMBbI

B opranmzauuu, BeimodHstomed —paspabotky I10, | Beicokas CepbesHas

IMpoun3o011Ia pcoprannzanys, B pE3yiabTaTe qero
HN3MCHUWJINCH NPUOPUTCTHI B YIIPABJIICHUH ITPOCKTOM

baza nmaHHBIX, KOTOpas HCHOJB3yeTcs B mporpamMmHoi | CpemHss Cepnesnas
cucrteMe, He obOecrneunBaeT O0O0padOTKY OXHIAEMOTO
o0BeMa TpaH3aKIHiA

HenooneHkn BpeMeHU BBIIOJIHEHHSI IPOEKTA Bricokas Cepbe3Has
CASE-cpencTBa HEBO3MOXKHO MHTEIPUpPOBATh C JApyruMu | Beicokas Tepnumas
CpeIcTBaMU NOJJIEPKKH ITPOEKTA

IlepBonavanbHast HEYeTKast ¢dopmynuposka | Cpeanss Tepnumas

IIOJIB30BATCIbCKHUX Tpe6OBaHHﬁ IMpUBCJIa K 3BHAYUTCIIbHBIM
U3MCHCHUSAM CHCTCMHBIX TpCGOBaHHﬁ, MPOSIBUBIINXCA Ha

38




NO3/IHUX CTaJUsAX Pa3pabOTKU POEKTa

HeBo3moxHO opranuzoBatb HeoOxoaumoe oOyudenue | CpeqHsis Tepnumas
HepcoHaa

CkopocTh BbIsiBICHUSI Ae(peKTOB B cucreme Humxke paHee | CpeaHss Tepnumas
CIUIAHUPOBAHHOM

Pasmep cucreMbl 3HAUUTENBHO IMIPEBBINIACT IIEPBOHA- | Bpicokas Tepnumas
YaJIbHO PACCYUTAHHBIN

[Iporpammusiii koxa, reHepupyembiii CASE-cpenctamu, | Cpennsis He3naunrenbHas
HeadexTuBen

Koneuno, kak BEpOSTHOCTb PHUCKOB, TaK M BO3MOXHBIA ymepd OT HHUX JOJIKHBI
nepecMaTpuBaThCs MPHU MOCTYIUIGHUU JOTMOJHUTENbHON HHOpManuu o0 3THUX PHUCKaX U IO
Mepe peau3alud MEPONPHITHHA 0 yrnpaBieHU0 UMH. [103TOMy MOJ00HBIE TAOJIUIBI PUCKOB
JIOJIKHBI TIEPEIENIBIBATHCS Ha KaXKI0M UTEpaluy Mpolecca yIpaBlieHUs PUCKaMH.

[locne mnpoBeneHMsI aHanM3a PUCKOB OIPEAEIAIOTCS Hauloyiee 3HAYUMbIE PUCKH,
KOTOpBIE 3aTe€M OTCJIEKMBAIOTCS Ha TMPOTSHKEHUHM BCErO0 CpPOKA BBIMOJHEHUS MPOEKTA.
Onpenenenne 3TUX 3HAYMMBIX PUCKOB 3aBHCUT OT UX BEPOSTHOCTEH M BO3MOXKHOTO ymiepba. B
o0mieM ciayyae BCerJa OTCIEKUBAIOTCA PUCKH C KaTacTpO(UUECKUMU MOCIEICTBUSMU, a TAaKKe
PHUCKH C CEpbE3HBIM yIIepOOM, 3HAUCHHE BEPOSTHOCTH KOTOPBIX BHIIIE CPEITHETO.

B HekoTOpbIX CTaThIX PEKOMEHIYETCS ONpeAeuTb U oTciexuBaTh "10 BepxHux"
PUCKOB, HO 3TO HE Bcerga OOOCHOBaHHAs peKoMeHnarus. KoJamuecTBO pPHCKOB, KOTOpHIC
HEOOXOIUMO OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. ITO MOXKET OBITh MATH PUCKOB, a
MOXET — maTHaaAuarb. Ho, KOHEYHO, KOJWYECTBO PHCKOB, IO KOTOPBHIM TIPOBOIUTCS
MOHHUTOPHHT, JOJDKHO OBITH 0003pUMBIM. bBonblIoe KOMUYECTBO OTCIEKHUBAEMBIX PHCKOB
noTpedyeT OrpoMHOr0 KoONIM4ecTBa coOmpaemoir wuH(pOpmarmu. M3 CouEcKka pPHCKOB,
MPEJICTAaBICHHBIX B Ta0. 3.6, JJi1 MOHUTOPUHTA CIEAyeT OTOOpaTh T€ PUCKU, KOTOPHIE MOTYT
MIPUBECTH K KATaCTPO(YHUUECKUM U CEPHhE3HBIM MOCIEICTBUSM JIJISl BAIlIETO MPOEKTA.

Il1annpoBaHue pUCKOB

[InanupoBaHue 3aKitOYaeTCs B OMNPEACIICHUM CTPATeTUHU YIPABICHHUS  KaXKIbIM
3HAUYUMBIM PUCKOM, OTOOpPAaHHBIM JUIsi MOHHUTOPHHTA TIOCTE aHajin3a PUCKOB. 37ECh TAKXKE HE
CyIIECTBYET OOIIENMPUHATHIX TMOAXOIOB Il pa3pabOTKM TaKUX CTpPATeTMd — MHOT0E
OCHOBBIBaeTCsl Ha "uyThe" M OMBbITe MEHemKepa mpoekTa. B Tabn. 5.4 mokazaHbl BO3MOXKHBIE
CTpaTeruu ynpaBJieHUsI OCHOBHBIMHU PUCKaMH, MPUBEICHHBIMU B Ta0. 5.3.

Tabnuma 5.4 - Ctpareruu ynpapjieHus: puCKaMH

Puck Crpatrerus

®uHaHcoBble MpoOseMbl | [IoAroTOBUTH KpaTKUil TOKYMEHT Uil PYKOBOJACTBAa OpraHU3alluy,
OpraHu3alu MOKa3bIBAIOLIMN BaXHOCTh JAHHOTO MPOEKTa [UJIsl JIOCTUKEHUS

(MHAHCOBBIX 1I€JI€H OpraHu3alun

[Tpobaembl [IpeaynpeanTs 3aka3uMka O TMOTEHUUAIBHBIX TPYAHOCTAX U
HEKBAJM(UIIUPOBAHHOTO | BO3MOXKHOM 3a/iep)KKe IMPOEKTa, PacCMOTPETh BOIPOC O IOKYIIKE
nepcoHalia KOMIIOHEHTOB CUCTEMBbI

bosne3nu nepconana PeopranmszoBats paboTy KOMaH[bI pa3pabOTYMKOB TaKHUM 00pazoM,

4TOOBI 00S13aHHOCTH U pabOTa YJICHOB KOMAaH[bl MEPEKPBIBATIH JIPYT
Jpyra, BCIEACTBHE 3TOro pa3paboT4yuWKu OyAyT 3HaThb M NOHHUMATh
3a]1a4M, BBINIOJHSEMBIE APYTUMHU COTPYIHUKAMU

I[C(I)CKTHBIC CHCTEMHBIC | 3aMEHHTH INOTCHIIMAJIbHO I[C(I)CKTHLIC CHUCTCMHBIC KOMIIOHCHTBI
KOMITOHCHTHBI IMOKYITHBIMHW KOMITOHCHTAMM, I'AapaHTUPYIOIIUMHU Ka4YCCTBO pa6OTI)I

W3menenus tpeboBanuii | [lonbiTatbess  ompenenuTh  TpeOoBaHMs, Haubosiee  BEPOSTHO
MOJIBEPKEHHbIE U3MEHEHUSIM; B CTPYKType CHUCTEMbI HE 0TOOpakaTh
JeTaJIbHYI0 HHPOPMALIUIO
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Peopranuzanus [ToaroTtoBuTh KpaTKUil JOKYMEHT [JIi PYKOBOJCTBA KOMIIAHUH,

KOMITAaHUH- MOKAa3bIBAIONIMN Ba)XXHOCTh JAHHOTO MPOEKTa [UJIs JTOCTHIKCHUS

pa3paboTunka (UHAHCOBBIX 1IeJIe KOMIITAHUU

Henocratounas PaccMoTpeTh BO3MOKHOCTD MOKYIKH 00JI€€ MPOU3BOIUTEIBHON 0a3bl

MIPOU3BOIUTENLHOCTD JAHHBIX

0a3bl JaHHBIX

Henoonenku  Bpemenu | PaccMoTperb BOMpOC O TMOKYNKE CHCTEMHBIX KOMITIOHEHTOB,

BBITIOJIHEHHS TIPOEKTA HCCJIe1I0BATh BO3MOKHOCTh HCIIOJIb30BaHUS reHeparopa
IPOrPaMMHOT0 KOJia

CyliecTByeT TpU KaTerOPUH CTPATETUi yIpPaBICHUS pUCKAMHU.

1. Crparerun npenorBpaiieHus puckoB. COrjgacHO 3TUM CTPATETUsAM CJIeIyeT MPOBOIUTH
MEPONPUSITHS, CHIKAIOIIUE BEPOSITHOCTb MPOSIBICHHUS PHUCKOB. [IpuMEpOM MOKET CIIyXKUTh
CTpaTerusi UCKJIIOUEHUs NOTEHIUANBHO 1e(PEKTHBIX KOMIIOHEHTOB, ONKcaHHas B Tabm. 5.43

2. MUHUMU3aIMOHHBIE cTpaTteruy. HampaBieHsl Ha yMEHbIIEHHE BO3MOXKHOTO yiepOa
OT pucKoB. [IpuMepoM cimyKUT cTpaTerus yMeHbIIeHHs yiiepOa OT 00Je3HU YIEHOB KOMaHIbI
pa3paboTuukoB (cM. Tadim. 5.4).

3. [InanupoBanue "aBapuiHbIX" cuTyanuii. COrlacCHO 3THUM CTpaTEeTUsIM HEOOXOIMMO
MMETh IUIaH MEPONPHUATHI, KOTOPBIE CIIEIYET BHIOJHHUTH B CIydae MPOSIBJICHUS PUCKOBOW CHU-
Tyauuu. B Tabn. 5.4 310 cTparerus moBeACHUS MPU BO3HUKHOBEHHH (DMHAHCOBBIX MPOOIEM Yy
OpraHu3aIn-pa3padoTIHKA.

MOHUTOPUHT PUCKOB

MOHMTOPUHTI PUCKOB 3aKJIHOYAETCS B PETYISIPHOM IIEPEecUYeTe BEPOSITHOCTEH PUCKOB U
yiiep6a, KOTOpBId OHM MOTYT HaHecTd. JlJig 3TOro HeoOXOIUMO MOCTOSIHHO OTCIIEKUBAThH (ak-
TOPBI, KOTOPbIE BIUSIOT Ha BEPOSTHOCTh PUCKOB W BO3MOXHBIN ymmiep0. DTH (aKTOpHI 3aBUCST
OT TUMOB pucKka. B Tabn. 5.5 npuBeaeHbI NPU3HAKH, KOTOPbIE IOMOTAIOT ONPEACTUTH TUII PUCKA.

Tabnuna 5.5 - [lpusHaku puckos

Tun pucka IIpusHaku

TexHomornueckue 3alepKK B TIOCTaBKE OOOPYAOBAHMS WJIM IPOrPaMMHBIX CpEACTB

pHUCKHU NOAJEP)KKH Tmporecca coznanus I10, MHOrouncieHHblE JOKYMEHTH-
POBaHHbBIE TEXHOJIOTUYECKUE MPOOIEMBI

Pucku, cBs3aHHBIE Huskoe MopaiibHOE COCTOSHME MNEepCOHala, HAaTAHYTbIE OTHOIICHUS

NIEPCOHAJIOM MEXJy WIeHaMH KOMaH/bl pa3pabOTUMKOB, HU3KOE KadeCTBO BBINOJ-
HEHHOW paboThI

OpranuzanvoHHbIe PasroBopel cpeau mnepcoHasa O IACCUBHOCTH M HENOCTaTOYHOM

pHUCKH KOMIIETEHTHOCTH BBICHIETO PYKOBOJICTBA OPTaHU3AIINH

HNHCcTpyMEHTANIBHBIE Hexenanune pa3pabOTUMKOB MCIIOJIB30BaTh MPOTPaMMHBIE CPEJICTBA

pucKH MOJIEPIKKH, HeopoOpuTenbHbie 0T36IBEI 0 CASE-cpencTBax, 3anmpockl
Ha 0oJiee MOIIIHbIE HHCTPYMEHTAJIbHbIE CPEJICTBA

Pucku, cBsA3aHHBIE HeoOxonuMocTh mepecMoTpa MHOTHUX CHCTEMHBIX TpeOOBaHUH,

CUCTEMHBIMU HEZ0BOJIBLCTBO 3akaz4uka [10

TpeOOBaHUSIMU

Pucku onennBanus W3menenus rpaduka paboT, MHOTOYHCICHHbIE OTUETHl O HAPYIICHUU
rpaduka padbot

MOHUTOPUHT PUCKOB JOJDKEH OBITh HEMPEPHIBHBIM IPOLIECCOM, OTCIEKHMBAIOIIUM X0/
BBIIIOJIHEHHUS] MEPONPHUATHI IO YIPABICHUIO PUCKAMM, IIPU ITOM KaXJbli OCHOBHOW PHCK
JIOJKEH PacCMaTpUBATHCA OTACIIBHO.

ITocTanoBKa 3a1a44 K IPaKTHYeCKOi padoTte 5

1. 3yuuTh npejiaraeMblii TEOPETUUECKUN MaTepual.
2. ITocTpouTh BpeMEHHYIO U CETEBYIO TUArpaMMBbI [T BRIOPAHHOTO MTPOEKTA.
3. IlocTpouth AMarpamMmy pacupezeneHusi y4aCTHUKOB IPYIIIBI IO ATAraM.
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4. ITocTpoUTh CIUCOK BO3MOXHBIX PHUCKOB C YKa3aHHUEM Ha3BaHUS M OMMCAHUS PUCKa.

5. IIpoBecTn aHanm3 pUCKOB.

6. OnucaTh cTpaTeruio MIAaHUPOBAHUS PUCKOB.

7. Iloctpouth OTYET, BKIIOYAIOIIMKA BCE MOJNYYEHHBIE JaUArpaMMbl U OIHCaHHE
CTpaTeTuH MJIaHUPOBAaHUS PUCKOB. [IpeacTaBuTh OTYET MO MPAKTHUECKOW padoTe sl 3aIUTHI.

BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

B cooTrBeTcTBMM € yKa3aHHOH mpeAMeTHOW OO0NacThI0 M KJIaccoM pa3padaTbiBaeMOi
MH(POPMALIMOHHOM CHCTEMBI IOCTPOUTh BPEMEHHYIO M CETEBYIO JHArPaMMbl; IOCTPOUTH
AuarpaMmy pacrnpeacCiiCHUA YYaCTHUKOB TIPYIIIBI IO 3TalaM; IMOCTPOUTH CIHMCOK BO3MOXHBIX
PHCKOB C yKa3aHMEM Ha3BaHMs M OINMCAHUS DPHUCKA; IPOBECTU AaHAIM3 PHUCKOB; OIUCATh
CTpAaTEruio MIAHUPOBAHUS PUCKOB.

Tabnuna 5.6 — lnnuBuyanbHble 3aJaHUS

Ne | IlpenmerHast o61acTh Knace NC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTue CRM

4 Toprosoe npeamnpusitue SCM

5 ToproBoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenbHOe IpeaIpusTie NC yuera

8 Beicuiee yueOHoe 3aBe/ieHUE NC ynpasneHus
9 WndpactpykTypa npeanpusTus CIIIP

10 | AnnaparHas UHQPACTPYKTypa NPEANPUITHS DKclepTHas CucTeMa

Conep:xanue oTyeTa

ITo BbImonHEeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJIHSAETCA B DJIEKTPOHHOM
Buje. [1o BEIMONHEHHOMY OTUYETY IPOBOAMTCS 3alllUTa MPAKTUYECKON pabOTHI.

OTuer mO NpakTUYEeCKOl paboTe IOMKEH COCTOATh M3 CIEAYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJIHAs 4acTh: KpPaTKOE OINHCAHME LeJel NMpoeKTa. BBoaHas 4acTh oTdyeTa JIOJKHA
BKJIIOYAaTh IIYHKTBI:  YCJIOBHME 3a]ayd; IOPAJOK BBIIIOJIHEHUS; IPOrpaMMHO-AIIapaTHbIE
CPEJICTBA, UCIIOJIb3yEMbIE MPU BHIIOIHEHUH PAOOTHI.

- OCHOBHasi yacTb (omucaHue paboOThl): ONUCaHWE HWH(POPMALMOHHON CHUCTEMBI;
BpEMEHHAasi W CceTeBas JuarpamMMmbl YOpaBlieHHs mpoekToMm paspaborku HWC; nuarpamma
pacipeneneHus Y4aCTHUKOB TPYIIBI [0 dTalaM; CIUCOK PUCKOB; aHAIU3 PUCKOB; CTpaTErus
IIJIJAHUPOBAHUS PUCKOB.

- 3aKJII0YCHHE (BBIBOJIBI);

- CIIMCOK MCIOJIb30BAaHHOM JINTEPATYpHI.

3amyra oTyeTa Mo NpakTHUECKOW paboTe 3aKII0YaeTcs B MPEAbIBICHUN PENoIaBaTesio
MOJIyYEHHBIX PE3yJbTaTOB B BUJE (ailia U JEMOHCTPALUU MOJIyYEHHBIX HaBBIKOB IPU OTBETAX
Ha BOIIPOCHI IIPETIOIaBATEIIS.

KoHTpoJibHBIE BONIPOCHI

1. VmpasieHue prckamu pH IPOSKTUPOBAHUK MTPOTPAMMHOTO MPOIYKTA.
2. Ilpouecc ynpaBieHUs: PUCKaMHU.

3. KoHTpOIbHBIE OTMETKH 3TAnoB padoT.

4. lnarpaMmBbl POLIECCOB U BPEMEHHBIE TUarpaMMbl.

5. BpemeHnHble 1 ceTeBbIe TUarpaMMBl.

6. Pactipenienenre MCOMHUTENEH IO dTAariamMm
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7. Turbl pUCKOB, KOTOPhIE MOTYT OKa3aTh BIMSHUE HA JAHHBIA MPOCKT
8. Cxema mporecca yrnpaBieHUs] pUCKaMHU
9. Pe3ynbTaThl aHAIN3a PUCKOB

IIpakTuyeckas padbora 6. Meroabl ynpaBjieHusi KA4eCTBOM UHKEHEPHOT0 MPOEKTAa

Lean padorsl: M3yueHue crpaTeruu ynpasieHUs KAYECTBOM MPH YIIPABICHUN POCKTAMHU.
[lonyyeHue HaBBIKOB 110 MPUMEHEHHUIO JAHHBIX METOJOJIOTHMH ISl IJAHUPOBAHUS IPOEKTA.
N3ydeHune MeTo10B yIipaBiieHUs] KaYECTBOM MPOEKTUPOBAHUS HH(POPMAIIMOHHBIX CUCTEM.

[IpakTnueckass paboTa HampaBlieHa Ha O3HAKOMJIEHHE C OCHOBHBIMU MOHSITHSIMH
METOJIOJIOTUH YIIPABJICHHUS MPOECKTAMHU, ITOJTYYECHHE HABBIKOB 10 IPUMEHEHUIO JaHHBIX MOHATUN
IPU MOCTPOSHUH TJIaHA MPOEKTa, MOCTPOeHus rpaduka padboT, pacrpeneacHus: UCIOTHUTENEH,
YIPABJIECHUS PUCKAMH, M3y4YEHHUE METOJOB  YIPaBICHUS  KAYECTBOM  IPOEKTUPOBAHUS
MH(GOPMAITMOHHBIX CUCTEM, U3YUYEHHUSI METPUK KauecTBa MPOrPaMMHOI0 00eCIeueHusI.

TpeboBanus K pe3yabTaTaM BBHIIIOTHEHUS IPAKTUIECKON padoThI:

[Toctpouts MoOAEnp YIpaBIEHUS NPOEKTOM, BKIIOYANOIIYIO OIPEAEICHUE METOI0B
YIIPaBJICHUs KAUECTBOM U OIIPEAEICHUE METPUK U3MEPEHUS KAaUeCTBA IIPOCKTA:

ITocTanoBKA 3a1a4u K NPaKTHYeCKOi padoTe 6

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.

2. Pa3zpaboTaTh METOJOJIOTHEIO YIIPABJIEHUS KaUe€CTBOM IPOEKTA.

3. Pa3zpaboraTh anropuTMbl ONpeaesieHIs KauecTBa MPOEKTa

4. OnucaTh METPUKH KauyecTBa IIPOEKTA

5. [loctpouth OTUET, BKIIOYAIOIIMM BCE IMOJIyYE€HHbIE JaHHbIE. [IpencTaBuTh OTYET 1O
IPaKTUYECKON paboTe 1JIs 3aIUTHI.

BapuaHTbl HHAMBUAYAJIBHBIX 3aaHUI
B cootBercTBUM C yKa3zaHHOW INpeAMETHON 001acTbi0 M KjaccoM pa3padaTbiBaeMOM

CHUCTCMBI pa3pa60TaTL MCTPUKHU OLCHKU Ka4YCCTBA IIPOCKTA.

Tabnuma 6.6 — nnuBuayanpHbIC 3aJaHUS

No [TpenmeTHas o6nacthb Kmacc UC

1 Cxian MRP

2 [Tpon3BOACTBEHHOE NPENIPUSITHE ERP

3 Toprosoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CrpouTtenpHoe NpeAnpusTue HNC yuyera

8 Briciiee yueOHOe 3aBeieHNE N C ynpaBneHwust
9 WHdpacTpyKTypa NpeanpusiTHs CIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPHUSITHSI DKCIepTHasi CUCTEMA

Conep:xanue oTyeTa

[To BbImonHeHHOM paboTte coctaBisercs oTueT. OTUYeT BBINOJIHSAETCA B AJIEKTPOHHOM
Buze. I1o BEIMOTTHEHHOMY OTYETY MTPOBOAUTCS 3allUTa MPAKTUYECKON pabOTHI.
OTder TO NpPaKTHYECKOH paboTe JJOIKEH COCTOSITh W3 CIHENYIOIIMX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJJHAs YaCThb: KPAaTKOC OIMMCAHUC ueneﬁ IIpOCKTA. BBOI[HEUI 4JacTb OTYUCTa OOJIDKHA
BKJIIOYAaTb ITYHKTBI: YCJIOBHUE 3aaa4yM, IMOPAAOK BBINIOJHCHUA; IIPOrpaMMHO-alIlapaTHbIC
CcpeacTBa, UCIOJIBb3YCEMbIC ITPU BLIITOJIHCHHUN pa6OTBI.
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- OCHOBHasi yacTb (omucaHue paboOThl): ONUCaHHE HWH(POPMALMOHHOM CHCTEMBI;
BpEMEHHAss W CeTeBas JuarpaMMbl yIpaBlIeHHs MpoekToM pazpadotkun WC; mmarpamma
pacnpeneneHrs YYaCTHUKOB TPYIIbI 1O 3TaraM; CIHUCOK PUCKOB; aHAIN3 PUCKOB; CTPATETHs
MIJITAHUPOBAHUS PUCKOB.

- 3aKJII0UYEHUE (BBIBOJbI);

- CIIHCOK MCIOJIb30BAaHHOM JINTEPATYPHI.

3ammrTa oT4eTa Mo MPAKTUYECKON paboTe 3aKI0YaeTCs B MPEAbIBICHUH MPENOIaBATEIIO
MOJIYYCHHBIX PE3YJIbTAaTOB B BUJE (hailyia U JEMOHCTPALMK MTOJYyYEHHBIX HaBBIKOB IIPH OTBETAX
Ha BOIIPOCHI IIPETO/IaBATEIIS.

IIpakTuyeckas padora 7. O030p coBpeMeHHbIX TEXHOJOIMI MeHEKMEHTa
HHKEHEPHBIX 32/1a4

Heapb padoThl: 3yueHne COBpeMEHHbBIX TEXHOJIOTHII MEHEIKMEHTA HHKEHEPHBIX 3a7au.

[IpakTnueckass paboTa HampaBieHa Ha O3HAKOMJIEHHE C COBPEMEHHBIMU TEXHOJIOTUSMU
MEHEIKMEHTa MH)KEHEPHBIX 3a7a4, OJy4YeHHUE HAaBBIKOB 10 MPUMEHEHUIO TaHHBIX MOHITHHA MPU
IOCTPOCHUH IUTaHA MPOEKTa, MOCTpoeHHs rpaduka paboT, pacmpenesneHus] HCIOIHUTENCH,
yOpaBlIeHUS pPUCKAMM, HW3YYEHHE METOJOB  YIPABICHHS  KAu4eCTBOM MPOCKTUPOBAHMUS
UH()OPMALMOHHBIX CHCTEM, U3y4CHHUS] METPUK KayecTBa MIPOrPaMMHOTO 00CCIICUCHUSI.

TpeboBanust K pe3ylbTaTaM BIMOTHEHUS IPAKTUYECKON PadOThI:

[locTpouth MoOAENL YHpaBJIEHUS NPOEKTOM, BKIIIOYAIOLIYIO ONPECICHHUE TEXHOJIOTUN
MEHEIP)KMEHTa HH)KEHEPHBIX 3a/1a4

IlocTanoBKa 3a1a4u K NPaKTH4YecKoii padore 7

1. 3yuuTs npeaiaraeMsplii TCOPETUUECKHUIM MaTepHar.

2. OnucaTh CTPATETUIO UCTIOIb30BAHUS TEXHOJIOTUN MEHEKMEHTA MHKEHEPHBIX 3a/1a4.

7. Iloctpouth OTYET, BKIIOYAIOIIMN IIOJYYEHHbBIE JAaHHbIE U ONMCAHUE CTPATETUU
npoekta. [IpencTaBuTh OT4ET MO MPaKTUYECKOU paboTe ISl 3aIlUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

B cootBeTcTBHM C yKa3zaHHOW MpeAMETHON 007acThi0 M KiaccoM pa3pabaThiBaeMOi
WH()OPMAIIMOHHON CHUCTEMBI TIOCTPOUTH MOJENb YIPaBIEHUS TMPOEKTOM, BKIIOYAIONIYIO
ONPEIEIIEHUE TEXHOJIOTUM MEHEKMEHTA UHKEHEPHBIX 3a/1a4.

Tabnuma 7.6 — InnuBuayanpHbIC 3aJaHUS

No [TpenmeTHas ob6nacthb Kimacc UC

1 Cxian MRP

2 ITpon3BOACTBEHHOE NPENIPUITHE ERP

3 ToproBoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrtpouTtenbHoe NpeaArnpusITHe NC yuyera

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

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPHUSITHSI DKCIepTHasi CUCTEMA

Conep:xanue oTyeTa

[To BbImonHeHHOUW paboTe coctaBisgerca OoTdeT. OTYET BBIMOJHAETCS B AJIEKTPOHHOM
Buze. I1o BEIMOTTHEHHOMY OTYETY MPOBOAUTCS 3allUTa MPAKTUYECKON pabOTHI.

OTder TO NpPaKTHYECKOH paboTe JOIKEH COCTOSITh W3 CIHENYIOIIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;
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- BBOJIHASI 4acTh: KpaTKOE OMMCAHHE IIeNiel MpoeKkTa. BBoAHAs YacTh OTYeTa JIOJDKHA
BKIIIOYATh IIYHKTBI:  YCIIOBHE 3ajJ[audl; IOPSJOK BBIMOJHEHUS; IPOrPAaMMHO-AIIapaTHbIC
CPEJICTBA, HCIIOJIb3yEeMbIE TIPU BHITIOTHEHHH PAOOTHI.

- OCHOBHAs 4acTh (OMMHUCaHue padOTHI).

- 3aKJII0UYEHUE (BBIBOJbI);

- CITUCOK MCIIOJIb30BaHHOW JINTEPATYPHI.

3amuTa oTYeTa MO MPAKTHYECKON paboTe 3aKIII0YacTCs B MPEAbSIBICHUHN MIPEIIOAaBATEIIO
MOJTYYCHHBIX PE3yJIbTaTOB B BUjE (ailiia M IEMOHCTPAIMH MOJYYCHHBIX HABBIKOB IPH OTBETAX
Ha BOIPOCHI MPEIO/1aBaTesl.

IpakTuueckas padora 8. 'uOkast MeTo0JI0rus yIpaBjaeHus nmpoexktamu: Agile,
Scrum, Kanban, XP, APF

Heanb pabGorel: M3yuenue crpareruii yrmpaBieHHs HHKEHEpHBIMH mpoektamu: Agile,
Scrum, Kanban, XP, APF.

[IpakTnueckass paboTa HampaBieHa HAa O3HAKOMJICHHE C OCHOBHBIMH CTpAaTErHAMH
yrnpasienus npoektamu: Agile, Scrum, Kanban, XP, APF wu, mnonydeHue HaBBIKOB I10
MPUMEHEHHIO JIAHHBIX MOHATHH MPH IMOCTPOCHUM IIaHA IPOEKTa, MOCTPOeHUs rpaduka pador,
pacrpeneieHusi MCIOJHHUTENCH, YIpPaBICHUS PUCKAMH, HW3YyYCHHE METOJO0B YIIPABICHUS
Ka4eCTBOM HpOCKTI/IpOBaHI/IH I/IH(I)OpMaHI/IOHHI)IX CHCTEM, I/I3yLIeHI/I$I MeTpI/IK KadeCTBa HpOIpaMMHOFO
obecrieueHus.

TpeboBanwust K pe3ysIbTaTaM BBIIIOJHEHUS IPAKTHIECKOH pabOThI:

[ToctpouTh MoOIENb yIpaBICHUS MPOCKTOM, BKJIIOYAIOUIYI) OINUCAHHE CTpaTerHii
yIpaBJIeHUs] MHXKeHepHbIME TpoekTamu: Agile, Scrum, Kanban, XP, AP.:

ITocTaHoBKa 3a71a4H K MPaKTHYeCKOii padoTe 8

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.

2. Onucarb CTpaTeruio NpoeKTa.

7. Iloctpouth OTYET, BKIHOYAIOMIMNA ONMMCAHUE CTpaTeruu mpoekra. [IpencraButh oTyer
10 IPAKTUYECKON paboTe /ISl 3aIlMTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

B cooTrBercTBHM € yka3aHHOH NpeAMeTHOW 00JacThi0 M KiaccoM pa3pabaThiBaeMON
MH(OPMALIMOHHON CUCTEMBl MOCTPOUTH CTPATETHIO YIPABJICHUS HH)KEHEPHBIM IPOEKTOM Ha

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

Tabnuma 5.6 — InnuBuayanpHbIe 3aJaHUS

Ne | [IpenmerHas o0nacthb Knacc IC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusiTre SCM

5 Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CrpountenbHOe NpeaIpHUsITHE NC yuera

8 Bricuiee yueGHOe 3aBejieHUE NC ynpasnenus
9 Wndpactpykrypa npeanpuarus CIIIP

10 | AnnaparHas UHPPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

Ilo BBIOJIHEHHOM pa60Te cocraBisgeTcsa oT4deT. OTYET BBIINOIHSACTCA B QJICKTPOHHOM

Buje. [1o BBIMONHEHHOMY OTYETY IPOBOAMTCS 3alllUTa MPAKTUYECKON PabOTHI.
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OTuer TO NPaKTUYECKOH padoTe IOMKEH COCTOSATh M3 CIEAYIONIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHASI 4acTh: KpaTKOE OMMCAaHME IieNiel MpoekTa. BBoaHas dacTh OT4eTa JIOJDKHA
BKJIIOYAaTh IYHKTBI:  YCIIOBHE 3aJlaud; TMOPSAJOK BBIMOJHEHUS; IMPOrpPaMMHO-AMIapaTHbIe
CPEICTBA, UCIIOJIb3yEeMbIE MPU BBITOIHEHUH PAOOTHI.

- OCHOBHAas 4acTh (onmucaHue padoThl):.

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIMCOK MCII0JIb30BAaHHOU JINTEPATYpHI.

3amuTa oTYeTa MO MPAKTHYECKON padoTe 3aKII0YaeTCs B IPEAbBICHUU IIPEI01aBaTEeI0
MOJYYCHHBIX PE3yJIbTaTOB B BUjAE (ailiia M IEMOHCTPAIIMH MOJIyYCHHBIX HaBBIKOB IPU OTBETaX
Ha BOIIPOCHI MPENoiaBaTesl.

4. VYYEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHbBI

4.1. IlepeyeHb OCHOBHOM M IONOJIHUTEJIbHOM JIUTEPATYPbl, HCOOXOAMMOM 11
OCBOCHHUSA TUCHHUILTNHEI

4.1.1. IlepeyeHb OCHOBHOI JIUTEPATYPHI

1. AaucumoB, A.A. MeHemkMeHT B cdepe MHPOPMAITMOHHON OE30MacHOCTH @ KypC
nexknuii / A.A. AaucumoB. - M. : HnaTepHer-YHuBepcuter MHPOpMaMOHHBIX TeXHOJIOTHH,
2009. - 176 c. - (OcHoBBI HHPOPMAIMOHHBIX TexHOJOrHi). - ISBN 9778-5-9963-0237-6 ; To xe
[Onexrponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232981.

2. adopmanmoHHbId MEHEDKMEHT : yueOHoe mocobue / mox pen. E.H. Bapuxkaes, I'.I".
Yapaes. - M. : FOuutu-/ana, 2012. - 360 c. - ISBN 978-5-238-02328-1 ; To »xe [D1eKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=119528.

4.1.2. IlepevyeHb 1ONOJHUTEIbHON JTUTEPATYPHI

1 Kynemos, A. B. KoHTpakTel U BHELIHETOproBas JOKyMEHTalus : yded. mocolue
/ A.B. Kynemos, JI.LA. XKentoBa, O.B. Illumkuna. - CII6. : Tpounkuit moct, 2012. - 256
c. : min. - Ha yuebnmke rpud: Jon.YMO. - IIpwn.: c. 211-256. - bubmmorp.: c. 208-210. -
ISBN 978-5-4377-0002-0

2 ApycramoB, 3. A. BHemnHesKoHOMHYECKas JESATENBHOCTh : y4dyeOHHK / D.A.
ApycramoB, P.C. AmngpeeBa. - M. : KHOPVYC, 2011. - 168 c¢. - (Cpennee
npodeccuonansHoe obpasoBanue). -Ilpwn.: ¢. 158-165. - bubmwmorp.: c. 146-147. - ISBN 978-5-
406-01065-5

4.2. [lepeuyeHb y4eOHO-METOAMYECKOT0 00eCTIeYeHUsI CAMOCTOATEIbHON padoThl
o0yvyammxcs Mo AUCHUILIHHE

1. Meroanueckne yKa3aHUs 1O BBITOJTHEHHIO NPAKTHYECKHX pPabOT TO AMCIUTUIAHE
«I[IpoeKTHBIN MEHEPKMEHT B PEILICHUH WH)XEHEPHBIX 3a/1a4».

2. Metoanyeckue yka3aHUs 1O OpraHu3alii U MPOBEICHUIO CaMOCTOATEILHON PaboThI
CTYAEHTOB 10 JucuuIUIMHEe «IIpoeKTHBIN MEHEIKMEHT B PELICHUN MH)KEHEPHBIX 3a/1au».

4.3. [lepeyenn pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHON CeTH
HNHTepHeT, HEOOXOAMMBIX /IUISI OCBOEHUS! TMCIUTIMHBI

HNHTepHET-pecypcebl:

1. http://www.ved.gov.ru/ - mopran BHEITHEIKOHOMHYECKOH HHPOPMAIIHH.

DOneKTpoHHbIE OUOIMOTEUHBIE CHCTEMBI:

2. http://biblioclub.ru/ - Yausepcuterckas 6ubmmorexka ONLINE.

3. http://www.iprbookshop.ru/ - DnekrponHas OuOIMOTEYHAS CHCTEMA.

4. https://elibrary.ru — nay4nas snekTpoHHast OMOIHOTEKA

[TpodeccuonanpabIe 6a3bl JAHHBIX
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5. http://leconomy.gov.ru - odwurmanbHbi caliT MuUHHCTEpPCTBA SKOHOMHUYECKOTO
pa3BUTHUS
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1. O01mme moJ0KeHUs

CamocrosarenbHass pabora — IulaHUpyeMass y4yeOHas, y4eOHO-HCCIIeoOBaTeNbCKasl,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpemnojaBareis, HO 0e3 ero
HEMOCPEJACTBEHHOTO y4yacTusi (MpU YaCTMYHOM HEMOCPEICTBEHHOM YYacTHUU IMpernojaBaTelis,
OCTaBJISIONIEM BEIIYIIYIO POJIb 32 PabOTOM CTYACHTOB).

CamocrostensHas padota crynaeHToB (CPC) B BY3e siBiseTcs BaKHBIM BUIIOM YUEOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH 00YUECHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— ¢opMupoBaHHE U YCBOEHHE COJEp)KAaHMS KOHCIEKTa JeKuud Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIO4Yas  MHGPOPMALUOHHBIE
00pasoBartelbHbIC PECYPCHI (AICKTPOHHBIC YUEOHUKH, JIEKTPOHHBIC ONOIMOTEKH | JIp.);

— HalMcaHUe JOKJIAJ0B;

— [IOJIFOTOBKA K CEMUHApaM, IPAKTUUYECKUM U J1a00paTOpHBIM padboTam, UX oopmiieHue;

— COCTaBJICHUE AaHHOTHUPOBAHHOT'O CIHMCKAa CTAaTell M3 COOTBETCTBYIOIIMX >KYPHAJOB IO
OTpacJisIM 3HaHHH (IIe1arorHYeCKUX, TICUXOJIOTUYECKUX, METOIMYECKUX U JIP.);

— BBITIOJIHEHHE y4eOHO-NCCIIeI0BATENLCKUX PadOoT, MPOEKTHAS ACATEIBHOCTS;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINIOJIHEHUE JIOMAIHUX 3aJaHUil B BHJI€ PELICHUs OTICJIbHBIX 33Jay, [POBEICHUS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJbHBIX pabOT MO OTIEIbHBIM
pazzenam cojiep>KaHus JUCLUILIMH U T.1.;

— KOMIBIOTEPHBIA TEKYIIUl CAMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
AMIEKTPOHHBIX O0YYAIOIINX U aTTECTYIOIIUX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBINIOJIHEHHUE BBIMTYCKHON KBAaNU()PUKAMOHHONW pabOTHI U JIp.

Metoanka opraHu3ali CaMOCTOSITENBHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa U OCOOEHHOCTEM H3ydaeMoll IUCIUIUIMHBI, 00beMa 4YacoB Ha €€ H3yueHue, BHUJa
3aJJaHUi ISl CaMOCTOSTENIbHOM PabOThl CTYIEHTOB, MHIMBHYalbHBIX KaueCTB CTYJEHTOB U
YCJIOBHM Y4EOHOMU EATeTbHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJIETYIOIINE ATAlbI:

— TIOArOTOBUTENBHBIA (OMpesaeseHrue Lenel, COCTaBIEHHUE NpPOTrpaMMbl, MOATOTOBKA
METOIMYECKOro 0OecredeH s, MoAroTOBKa 000PYJ0BaHHUS);

— OCHOBHOM (peanu3anus NporpaMMbl, UCIOJIb30BaHKUE MPUEMOB MOUCKAa MH(OpMAIHH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, MepeAayd 3HaHuM, (UKCUpPOBAaHHE pPE3YNIbTATOB,
camoopraHu3zalus mnporecca padoThl);

— 3aKJIIOYMTENbHBIN (OIIEHKa 3HAYMMOCTH U aHAJIU3 pe3ysbTaToB, UX CHCTEMaTHU3aLus,
onleHka 3(G(EeKTUBHOCTH TMporpaMmbl M TPUEMOB pabOThl, BBIBOJALI O HAaMpaBICHHUIX
ONTUMU3ALNH TPYJA).
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2.10eab 1 32124 CAMOCTOSATEILHOM PA0OTHI

Benymas nens opranumsanuu u ocymectBieHus CPC coBmamaer ¢ nenbpio oOydeHus
CTy/IeHTa — ()OPMHPOBAHUE YHHUBEPCATbHBIX KOMITCTCHIINH.

[Tpu opranuzamuu CPC BaXHBIM 1 HEOOXOJUMBIM YCIOBHEM CTAHOBSITCS (DOPMHUPOBAHHE
YMEHHUSI CaMOCTOSITEIbHOW paboThl ISl TPUOOPETEHHsI 3HAHWW, HABBIKOB M BO3MOXXHOCTHU
OpraHu3aIy Y4eOHOW M HAy4HOU JesTeNbHOCTH. L{enbio caMoCTOsATeNbHON padOThI CTYICHTOB
SBIISICTCS  OBJIAJIcHHE (PyHIaMEHTAIbHBIMH 3HAHHUSIMH, MPO(HECCHOHAILHBIMU YMEHUSIMH |
HABBIKAMHU  JICATEIBHOCTH 1O TNPOPWI0, ONBITOM TBOPYECKOH, HCCIEIOBATEILCKON
NeSITETTHHOCTH. CamocrosTenpHass ~ paboTa  CTYIEHTOB  CIIOCOOCTBYET  pa3BUTHUIO
CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BAHHOCTH, TBOPUYECKOTO MOJIX0a K PEIICHHUIO
po0JsieM yueOHOTo ¥ Tpo(heCCHOHATBFHOTO YPOBHSI.

3agauamu CPC sBasitoTcs:

cucTreMaTru3anusa

)51

3aKperieHue
MPAKTUYECKUX YMEHUH CTYICHTOB;
— yruyOJIeHHe W pacuIMpeHUe TECOPETUYCCKUX 3HAHUIA;
— (dopMUpOBaHHE YMEHHWI HCIIOJIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO M CIICIHATIBHYIO JINTEPATYPY;
— pa3BHUTHE TO3HABATCILHBIX CIOCOOHOCTEH M AKTUBHOCTH CTYJICHTOB: TBOPYECKOU
WHUIUATHBBI, CAMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,
— (opMUpOBaHHE CAMOCTOSITCILHOCTH MBINUICHUS, CIHOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILICHCTBOBAHUIO M CAaMOPEaIH3aIIHH;
— pa3BHUTHE UCCIICIOBATCILCKUX YMEHUI;
WCTIOJIb30BaHNE MaTepuaia, COOpPAaHHOTO M IOJYYEHHOTO B XOJ€ CaMOCTOSTEILHOU
paboTHI M JTAOOPATOPHBIX 3AHATHH.

IMMOJIYYCHHBIX

TCOPCTUICCKHX

3.TexHoJIOrHYeCKasi KAPTA CAMOCTOATEJIBHOM PadOTHI CTyAeHTA

3HAHUU

u

Urorossiii CpencrBa u O06beM 9acoB, B TOM YHCIIe
Konpr MPOJIYKT TEXHOJIOTHH CPC | KonraktHas | Bcero
Bun nesrenpHOCTH
peann3yemMbIx CTYICHTOB €aMoCTOS- OILICHKH paboTa ¢
KOMIIETEHIIN I Y TEIILHOU MpernoaBar
paboThI eJIeM
Ounas ¢opma o0yueHus 2 cemecTp
CamocrosiTenpHOE Koncnexr CobecenoBanue
YK-3
H3y4YeHue 48,24 5,36 53,6
YK-6
JIUTEPaTyphl
[ToaroroBka k Ompoc CobecenoBanue
YK-3 MPaKTUYECKUM 5,76 0,64 6,4
YK-6
3aHATUAM
Hroro 3a 2 cemecTp 54 6 60
Kongpr HTtorosrrit CpenctBa u OO0OBeM 4acoB, B TOM YHCJIIE
peanu3yeMbIX Bun MPOAYKT TEXHOJIOTUHU CPC | KonrakTHa Bcero
KOMITETCHITHH, NeATETLHOCTH camocTos- OIICHKH s pabora ¢
WHIUKaTopa(oB CTYJICHTOB TEIbHOMN npenojana
) paboThI TeJIeM
3aounas popma oOyuenus 1 cemectp
CaMoCTOSITENLHOE Koncmekt CobecenoBanu
YK-3
VK-6 U3y4yeHue e 91,08 10,12 101,2
JIUTEPaTyphI
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VK-3 IloaroroBka x Onpoc CoOecenoBanu
VK-6 MPAKTUYCCKHM e 0,72 0,08 0,8
3aHATUIM
Hroro 3a 1 cemectp | 91,8 10,2 102

4.IlopsiioK BHINMOJHEHUS CAMOCTOATEILHOM PadoThI CTYA€HTOM

4.1. Memoouueckue pexomernoayuu no pabome ¢ yu4eOHOU aumepamypou

[Ipu pabote ¢ KHUTONH HEOOXOAMMO MOAO0PaTh JUTEPATypy, HAYUUTHCS MPABUIIBHO €€
YUTaTh, BECTH 3anmucH. Jist moadopa muTepaTypbl B OMOIMOTEKEe MCTIONB3YIOTCS aja(aBUTHBIN U
CUCTEeMAaTUYECKUI KaTalOIH.

BaxHO MOMHUTB, YTO pallMOHAIHHBIE HABBIKM PAOOTHI ¢ KHUTOM - ATO BCeraa OoJbluast
SKOHOMHSI BpEMEHU U CUJI.

[IpaBunbHBIE TOA00p YUYEOHHMKOB PEKOMEHAYETCS IPErojaBaTelieM, YHTAIOIIUM
JeKIMOHHBIN Kypc. HeoOxomumas nutepatypa MOXKET ObITh TaKKe yKa3aHa B METOAMYECKHX
pa3paboTKax Mo JaHHOMY KypcCy.

N3yuas marepuan no yueOHUKY, CIEAyeT MEPEXOIUTh K CIEAYIOLEMY BOMPOCY TOJIBKO
1ocjie TPaBUIBHOTO YSACHEHUS IpelbIAyIIero, ONKMChbIBas Ha Oymare BCE BBIKJIAIKU U
BbIUKCJICHHS] (B TOM YHUCJIE TE€, KOTOpbIe B y4YEOHHMKE OMYIIEHBbl WIM Ha JEKIUU JaHbl IS
CaMOCTOSTEIIFHOTO BBIBOJIA).

[Tpu u3yueHuu nr000# AUCHUIUIHHBI OOJIBIIYIO U BXKHYIO POJIb UTPAET CAaMOCTOSITENbHAS
MHAMBHUYyalIbHas paldoTa.

Oco0oe BHHMaHHE CJeAyeT OOpaTUTh Ha OIpelejeHHEe OCHOBHBIX IOHSATHUH Kypca.
CryneHT noikeH noApoOHO pa3Ouparbh NPUMEPHI, KOTOPbIE MOSCHAIOT TaKUE ONPEIEICHUS, U
YMETh CTPOHUTH AaHAJIOTUYHbIE MPUMEPHI camocTosTeNbHO. HyXHO 100MBaTbCI TOYHOTO
NpPEJCTaBICHUsT O TOM, YTO H3ydaellb. [loJ€3HO COCTaBIATH ONOpHBIE KOHCHEKTHI. [lpu
U3y4eHUM MaTepHuaja 1o y4eOHMKY IMOJIE3HO B TeTpaau (Ha CHelHaTbHO OTBEJIEHHBIX MOJISAX)
JIOTIOJHATh KOHCIIEKT JeKiuil. TaM ke cienyeT OTMe4aTh BOIPOCHI, BbIIEICHHBIE CTYJECHTOM
JUIsl KOHCYJIBTAllMU C IIPENOJAaBATEIIEM.

Bb1Bo/IbI, MTOJTy4EHHBIE B pe3yJbTaTe U3YUYCHHS, PEKOMEHIyeTCS B KOHCIEKTE BBIJCIATD,
4TOOBI OHM ITPU NEPEUUTHIBAHUY 3aMMCEH JTyUllle 3aIOMUHAIINCH.

OnpIT MOKa3bIBa€T, YTO MHOTMM CTYJE€HTaM IOMOTaeT COCTABJIEHHWE JIMCTAa OMOPHBIX
CUTHAJIOB, COJIEp Kallero BakHelMe 1 Haubojee 4acTo ynorpebiasemble (GopMyibl U TMOHATHS.
Takoil TUCT moMoOraer 3anoMHUTH (OPMYJIbl, OCHOBHBIE MOJIOKEHHUS JIEKIIMH, a TAaKKE€ MOMKET
CILY’KMTb ITIOCTOSIHHBIM CIIPaBOYHUKOM JJISI CTYZJEHTA.

UreHne Hay4dHOTO TEKCTa SIBJISIETCS YacThIO IMO3HABATEIbHOW jaedrenbHocTH. Ee nenp —
U3BJICUEHHE U3 TeKCTa HeoOXoauMoi nHdopmaruu. OT TOro Ha CKOJIBKO OCO3HAHHA YHUTAIOIIUM
coOCTBEHHasi BHYTPEHHsSl YCTaHOBKAa MpU OOpallleHUH K MEeYaTHOMY CJIOBY (HAllTHM HYy)KHbIE
CBEJICHUS, YCBOUTHh MH(OPMAILIMIO MOJHOCTHIO WJIM YaCTHYHO, KPUTHUECKU MPOAHAIN3UPOBATH
MaTepuai U T.II.) BO MHOIOM 3aBUCHUT 3()(PEKTUBHOCTH OCYIIECTBISEMOTO JIEHCTBUSI.

Boiaenstor uemuipe 0choénble yCmMaHo6KU 6 YUMeEHUU HAYYHO20 MEeKCMA.

MH(POPMAITMOHHO-TIOUCKOBBIN (3a/1aua — HAUTH, BBIJICITUTH HICKOMYIO HH()OPMAITHIO)

ycBauBatomias (yCHJIMS YHUTaTeNs HampaBlIeHbl HAa TO, YTOOBI KaK MOXHO IIOJIHEE
OCO3HAaTh W 3allOMHUTh KaK CaMU CBEIEHUS H3JaraeMbleé aBTOPOM, TaK W BCIO JIOTUKY €ro
paccyxIeHui)

AQHAJIUTUKO-KPUTHYECKass (YUTATeNIb CTPEMUTCS KPUTUYECKH OCMBICIUTh MarepHall,
[IPOAHAIIM3UPOBAB €T0, ONIPENIEIUB CBOE OTHOLIEHHE K HEMY)

TBOpUECKas (CO3JaeT y YHUTATessl TOTOBHOCTh B TOM WJIM MHOM BUJE — KaK OTIPaBHOI
IYHKT JJIl CBOUX pacCyKJIeHHUH, Kak o0pa3 Juisd JeWCTBUS MO aHAJOTHM U T.II. — UCIOJIB30BATh
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CYXJIEHUS aBTOPA, XOJ €ro MBbICIEH, pe3ynbTaT HaONIoAeHUs, pa3pabOTaHHYI0 METOAMKY,
JIOTIOJIHUTD UX, IOJBEPIHYTh HOBOM IPOBEPKE).
OchosHble 6U0bl CUCEMAMUUPOSAHHOU 3aNUCU NPOYUMAHHOO!

AHHOTHUPOBaHHUE — TMPEIAEIbHO KpAaTKOE CBSI3HOE ONUCAHWE MPOCMOTPEHHOW WM
MPOYMTAHHON KHUTH (CTaThH), €€ COJICPKAHUs, UCTOUHUKOB, XapaKTepa U Ha3HAYCHUS,
[InanupoBanue — KpaTkas JIOTMYECKass OpraHu3alusi TEKCTa, pacKpblBaroas

COJIepKaHUe U CTPYKTYPY U3yd4aeMOro Marepuania;

Te3upoBaHue — JTaKOHHMYHOE BOCIIPOM3BEICHHE OCHOBHBIX YTBEpPXACHHUI aBTOpa 0Oe3
npuBJIeUeHUs (PAKTUYECKOTO MaTepuaa;

[uTupoBaHue — JOCIOBHOE BHIMMCHIBAHNE M3 TEKCTA BbIIEPKEK, U3BIICUCHU, Hanboee
CYILIECTBEHHO OTPAKAOLIUX Ty WJIA UHYIO MBICIIb aBTOPA;

KoHcnektupoBanue — KpaTKo€ U IOCIEIOBAaTEIbHOE W3JI0KEHHE COACPIKAHUS
IIPOYUTAHHOTO.

KoHcnekT — cinoxHbIN cr1oco0 M3NI0KEHUs COACPKaHUS KHUTH WM CTaThU B JIOTHYECKON
nociye0BaTenbHOCTU. KOHCIIEKT akKyMyIupyeT B ce0e Mpeablaylue BUAbl 3alUCH, T03BOJISET
BCECTOPOHHE OXBAaTUTh COJIEPKAHUE KHUTH, CTaThbU. [103TOMY yMEHHME COCTABIIATH IUIAH, TE3UCHI,
JlenaTh BBIIMCKA U JPYTHUE 3alMCH OIIPENEIISAET U TEXHOJIOTHUIO COCTABICHUs KOHCIIEKTA.

Memoouueckue pexomenoayuu no cCOCMasieHu0 KOHCNeKma.

1. BaumaTenbHO MPOYUTANTE TEKCT. Y TOYHUTE B CIIPABOYHOU JIUTEpAType HEMOHSTHBIC
cnoBa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIIPABOYHBIE JaHHBIC HA MOJIS KOHCIIEKTA.

2. Brigenure riaBHoe, cOCTaBbTE IIIAH.

3. Kpatko chopmynupyiite OCHOBHBIE IMOJOXKEHHSI TEKCTa, OTMEThTE apryMEHTAIIHIO
aBTOPA.

4. 3aKkOHCHEKTUpPYTe  Marepwal, 4YeTKO  ciexys  MmyHKTaM IuiaHa.  [lpwu
KOHCIIEKTUPOBAHUU CTapalTeCh BBIPA3UTh MBICIIb CBOMMH CJIOBaMHU. 3allMCHU CIEAYET BECTH
YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiite nuratel. L{luTupys, yduThiBaiiTe JJAKOHUYHOCTH, 3HAYMMOCTh
MBICIIH.

B TekcTe KOHCIEKTa kKenareabHO NIPUBOJNUTE HE TOJBKO TE3UCHBIE MOJIOXKEHUS, HO U UX
JokazarenbcTBa. [Ipy odopmileHMH KOHCIEKTa HEOOXOIUMO CTPEMHTHCS K €MKOCTH Ka)KIOro
npeioxkeHusl. MpIciu aBTOpa KHWUTM CJIEAyeT Hu3JlaraTb KpaTko, 3a00TsIChb O CTWIE U
BBIPa3UTENbHOCTH HAIMCAaHHOTO. UHCIIO TOTMONMHUTENBHBIX JIEMEHTOB KOHCIEKTa JOJKHO OBITH
JOTUYECKM  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  PACHpenessTbCsi B OINpEeNelIeHHON
MIOCJIEIOBATEIbHOCTH, OTBEYAIOILIEH JOTUYECKON CTPYKTYype mpousBeAcHUs. s yToyHeHus u
JIOTIOTHEHUSI HEO0XOIUMO OCTABJIATH MOJIS.

OBnazieHne HaBbIKAMU KOHCHEKTHPOBaHUs TpeOyeT OT CTyJIEHTa IeNeyCTPEMIIEHHOCTH,
MTOBCETHEBHON CaMOCTOSATEIILHONU PabOTHI.

4.2. Memoouueckue pekomenoayuu no N0O20MoeKe K NPaAKMmuiecKum 3aHAmuusam

Jns Toro 4YToObl MpaKTHYECKHE 3aHATHS MNPUHOCHIM MAaKCHUMAJbHYIO TOJb3Y,
HEO0OXOUMO MOMHHTb, YTO YIPAKHEHUE U PELIEHUE 33/Jay MPOBOJATCS MO BHIYUTAHHOMY Ha
JEKIMSIX MaTepuaty M CBs3aHbl, KaK MPaBHIIO, C JAETAIbHBIM Pa300poM OTIENBHBIX BOIPOCOB
JEeKIHOHHOro Kypca. CrenyeT NOAYEpKHYTh, 4YTO TOJBKO IIOCIE YCBOEHHS JIEKIMOHHOIO
MaTepuana ¢ ONPENECIICHHON TOUKM 3peHMs (a MMEHHO C TOW, ¢ KOTOPOW OH M3JIaraercs Ha
JIEKIUSAX ) OH OyZIeT 3aKperIAThCs Ha JIabOpaTOPHBIX 3aHATUSX KaK B pe3yJjbTaTe OOCYKICHUS U
aHaiu3a JIEKIIMOHHOTO MaTepHaia, Tak U C MOMOIIBIO PelIeHHUs NpOoOJeMHBIX CUTYalluil, 3a1ad.
[Tpu 3TUX yCIOBUSX CTYJIEHT HE TOJBKO XOPOIIO YCBOUT MaTepuaj, HO U HAyYUTCS MPUMEHSITh
€ro Ha MpaKkTHKEe, a TaKKe MOJYYUT JOMOJHUTEIbHBIH CTUMYN (M 3TO OYEHb BaXKHO) TS
AKTUBHOM MPOpPabOTKH JIEKLIUH.

IIpu camocCTOATENBHOM pEIICHUH 3aj]ad HYKHO OOOCHOBBIBATh KaX/IbIi 3Tam perieHus,
UCXOJSl U3 TEOPETHUECKHX MOJOXKEHUH Kypca. Eciau cTyleHT BUIUT HECKOJIBKO MyTeH pelieHus
npobaeMsl (3a7au), TO HY)KHO CPaBHUTh MX W BBIOpaTh camblii panuoHanbHbIN. [lone3no mo
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Hayaja BBIUMCICHUI COCTaBUTh KpaTKUM IJIaH pemeHus mnpoOneMsl (3amauu). Pernenue
IpoOJEeMHBIX 33/a4 WIM INPUMEPOB CleAyeT MU3JlaraTh MOApPOOHO, BBIYMCIEHUS pacrosaratb B
CTPOrOM IIOPSAKE, OTHENAS BCIIOMOIATEIbHBIE BBIYMCICHUS OT OCHOBHBIX. Pemienus npu
HEO0XO0IMMOCTH HY>KHO CONPOBOXK/JIaTh KOMMEHTAPHUSIMU, CXEMaMHU, YepPTeKaMU U PUCYHKAMHU.

Crenyer NOMHUTB, YTO pPEUICHHE KaXI0H y4eOHOW 3aaud JOJDKHO JOBOJAUTHCS [0
OKOHYATEeJIbHOI0 JIOTHYECKOr0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, W IO BO3MOXHOCTH C
BBIBOZIOM. [lodydeHHBI OTBET cienyeT MPOBEPUTH CHOCOOAMH, BBHITEKAIOIIMMHU U3 CYyIIECTBa
naHHoM 3ajmaun. [losme3Ho Takke (eciaM BO3MOXKHO) pelllaTb HECKOJbKHMH CIIOCOOaMHU U
CPaBHUTH IIOJYYEHHBIE pe3yibTaThl. PelleHue 3agad JaHHOIO TUIIA HYXXHO INPOAOIKATh 0
IpUOOPETEHUS TBEP/IbIX HABBIKOB B UX PEIICHUM.

4.3. Memoouueckue pekomeHoayuu no camonposepke 3HaHuul

[Tocne u3yyeHHs OmpeneNeHHONH TEMBI MO 3aIHUCSIM B KOHCIIEKTE U YYEOHHKY, a TaKKe
peLIeHHs TOCTaTOYHOI'0 KOJIMYECTBA COOTBETCTBYIOIIMX 3a/lad HA NMPAKTUYECKUX 3aHATUAX U
CaMOCTOSITENIFHO CTYJIEHTY PEKOMEHIYETCS MPOBECTH CaMOINPOBEPKY YCBOCHHBIX 3HAHHM,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3yYEHHOH TeMe.

B ciyyae HE0OX0IMMOCTH HYKHO €l11i€ pa3 BHUMATEIbHO pa300paThCsl B MaTepHUalle.

MHorna HeA0CTaTOYHOCTh YCBOGHUS TOTO MJIM MHOTI'O BONPOCA BBIACHSAETCS TOJIBKO IPU
M3YYEHUHU JajbHeero Mareprana. B 3ToM cioyyae Hajjo BEpHYThCS Ha3aJl U IOBTOPUTH IJIOXO
YCBOEHHBIN MaTepuasl. BakHblii KpUTEpHIl yCBOEHMsI TEOPETHYECKOrO MaTepuaia — yMEHHe
OTBEYaTh Ha BOIIPOCHI JIJIsl cCOOECcEeI0BaHUS.

BOl'lpOCBI JJIsl codeceI0OBaHNA
BOl'[pOCI)I JJIsl co0ece10BaAHUA

Ba3zoBblii ypoBeHb
Tema 1. BBeneHne B NpOCKTHBIA MEHEIKMEHT
1. TexHuuecKuil NPOEKT UHKEHEPHOTO PEIICHUs
2. VYmhpaBieHue NpoeKTOM WHKEHEPHOTO pereHHs
3. KaengapHslii miaH pa3paboTKi WHKEHEPHOTO MTPOSKTa
4. OnTuMM3alus ¥ peMH)KUHUPUHT UHKEHEPHOTO MPOEKTa
5. /IHHOBanMOHHBIE MPOEKTHI AJI1 HHKEHEPHBIX PELICHUM
6. TectupoBaHHe HHXXEHEPHOTO MTPOEKTa
7. CrangapTu3anus KauecTBa HHXEHEPHOTO MPOEKTa
Tema 2. MeToasbl 1 CPeACTBA NPOEKTHOI'0 MEHEIKMEHTA
8. d@opmanmszanus TpeOOBaHUI K HHKCHEPHOMY TPOEKTY
9. TloHsATHE KOH(PUTYPAIIIOHHOTO YIIPABICHUS TPOSKTOM
10. VYmpaBneHue BepCHUSIMU HHXEHEPHOTO TIPOCKTA
11. VYnpasnenue cOopkamu Mpu pa3padboTKe HHKEHEPHOTO MPOEKTa
12. CpenctBa BEpCHOHHOTO KOHTPOJISI HH)KEHEPHOTO TIPOEKTa
13. JluarpamMMHbI€ TEXHUKU B pabOTe CO 3HAHUSAMHU
14. JlnarpamMmbl UCTIOJIb30BaHUS B pabOTe CO 3HAHUSIMU
15. KapTsl namsTH JUis HHXEHEPHOTO MPOEKTa
16. Umxenepusie pemrenusi. OcHoBHbIE MpUHIUTIEI MSF
Tema 5. MeTon0/10rusi NPOEKTHOI0 MEHE/KMEHTA MHKEHEPHBIX 3a/1a4
17. TlpoekTupoBaHNe HHKEHEPHBIX PEILICHUH.
18. TectupoBaHME MHKEHEPHBIX pEIICHUI
19. Crargapru3zanms KayecTBa MHKEHEPHOTO MTPOESKTa
20. Merosl oOecrieueHHs KauyecTBa MHKEHEPHOTO MIPOEKTa
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21.
22.
23.
24,
25.
26.
27.
28.

[ToHsiTHE TECTUPOBAHUSI UHKEHEPHOTO MPOEKTA

MacmrabupoBanue komanasl MSF. Mogenb mporecca.

YrpaieHrne KOMIPOMUCCAMH MTPH pa3pabOTKe WHKEHEPHOTO MPOCKTa
PazpaboTka nwxeneproro npoekta. [lonsrue CMMI.

Yposuu 3penoctu npoieccoB no CMMI

O6nactu ycoBepuieHCTBOBaHUs B MeToosioru CMMIL

O6miee onncanue "THOKUX" METOJIOB Pa3pabOTKN HHKEHEPHOTO IPOEKTa
Bepudukanus, Banunauus u ayaJuT HHKEHEPHOTO MPOEKTa

Tema 6. MeToabl ynpaBjieHHs] Ka4eCTBOM HH/KEHEPHOI'0 IIPOeKTa

29.
30.
31.
32.
33.
34.
35.
36.

MeTpukn KauecTBa HH)XEHEPHOTO ITPOEKTa
CranaapTHBIN METO]T OLICHKU 3HAYEHHM MOoKa3aTeseil KayeCTBa MHKEHEPHOTO MPOEKTa
VYnpasieHue Ka4eCTBOM HHKEHEPHOTO ITPOEKTa
Extreme Programming: ob1iee onrcanne, OCHOBHBIE IPHHLIUITBI HHXEHEPHBIX PEIICHUI
Pa3paboTka HHXEHEpHOro IpoeKTa. Scrum
00630p Texuonoruun Microsoft Visual Studio Team System juist HH)KEHEPHOTO POEKTa
VYnpasieHnue cOopkamMu IpH pa3padOoTKe HHKEHEPHOTO IMPOEKTa
CpenctBa BEpCMOHHOTO KOHTPOJISE MHKEHEPHOT'O ITPOEKTa

IloBbIICHHBIH YPOBEHb

Tema 1. BBeieHue B NPOEeKTHBII MEHEIKMEHT

CoNoO~wWNE

10

11.

Bepudukanuus u Banuaanus HHXEHEPHOTIO MPOEKTa

[ToHsiTve TECTUPOBAHUS MHKEHEPHOI'O ITPOEKTa

Mertonbl BepupUKaLMKU HHXEHEPHOTO IPOEKTa

KauecTBo 1 Ha/Ie)KHOCTh HHKEHEPHOTO NPOEKTa

[Tpoduiin OTKPBITEIX HHPOPMALIMOHHBIX CHCTEM

@OYHKIMOHAIbHBIE U TEXHOJIOTHYECKHE CTaHAAPThl HHKEHEPHOTO MPOEKTa
MHoronosnb3oBarenbckas HHGOPMaLMOHHAs CHCTeMa

Pabounii mpoekT nHpOopMaTMOHHOH cucTeMbl. [lucuuIumHa 00s13aTeIbCTB.
TexHuueckuit NpoeKT HHPOPMALMOHHON CUCTEMBI

VYrpasienre npoeKToM HHPOPMAILIMOHHON CHCTEMBI

[TpuHIMIB BepUUKAIMK U TECTUPOBAHUS HHKEHEPHOTO MTPOEKTa

Tema 2. MeToabl B CpeacTBa NMPOCKTHOI0O MEHECIKMEHTA

12.
13.
14.
15.
16.
17.
18.
19.
20.

[TpuHIMIBI OpraHU3alvy TPOEKTUPOBAHUS HHKEHEPHOTO MPOEKTa
3anaun obecreyeHus KauecTBa MHKEHEPHOTro MPOeKTa

Mertobl Hcce[0BaHUs KauecTBa HHKEHEPHOTO NMPOEKTa

3anaun obecrieyeHus HaJIeKHOCTH MHKEHEPHOIO TPOEKTa

Mertobl nccre0BaHus HaJIS)KHOCTH MHKEHEPHOT O MPOEKTa
DKOHOMHUKO-TIPAaBOBBIE OCHOBBI Pa3pab0TKH HHKEHEPHOTO TIPOEKTa
ABTOMAaTHYECKOE TECTUPOBAHNE UHKEHEPHOTO IIPOEKTA.

OTkphITast apXuTeKTypa HHPOPMALIMOHHBIX CUCTEM

CucTteMHas MH)KEHEpUs: TOUKa 3pEHHsI U XapaKTePUCTUKU TOUYEK 3PEHUs

Tema 5. MeT0o10/10TMsl MIPOCKTHOI0 MEHEI>KMEHTA HHKEHEPHbIX 3a1a4

21.
22.
23.
24,
25.
26.
27.
28.

ApXHUTEKTypa MPOrpaMMHBIX KOMIUIEKCOB JUIsl HHKEHEPHOTO MPOEKTa

CraHaapThl IPOEKTUPOBAHUS MPOTPAMMHOT0 00ecIiedeHHs] HHKEHEPHOT O IPOEeKTa
CranpapTtsl pa3pabOTKy IPOrPaMMHOTO 00eCTIeYeHHUS HH)KEHEPHOTO MPOEKTa
MeTo/p! pazpaboTKu MPOTPpaMMHBIX KOMIIEKCOB HHKEHEPHOTO NMPOEKTa

MeTozabl OLIEHKH CII0KHOCTU aJITOPUTMOB U IIPOrPaMM MHKEHEPHOI'O ITPOEKTa
[TpyMeHeHre HHCTPYMEHTOB pa3pabOTKH MHKEHEPHOTO MPOEKTa

VYnpasienue TpeOOBaHUSIMU K HHKEHEPHOMY ITPOEKTY

Bunel TpeGoBaHuil K MH)KEHEPHOMY MPOEKTY

Tema 6. MeToabl ynpaBjieHHs] KA4eCTBOM HH/KEHEPHOI'0 IIPOEKTa

29.
30.

MopaenupoBaHu€e CTPYKTYPbl HHKEHEPHOTO MTPOEKTa
OOBEKTHO-OPUEHTHUPOBAHHOE MOJICTHPOBAHNE HHIKEHEPHOTO PEIICHUS
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31. Metoap! pa3pabOTKH MPOrpaMMHBIX KOMIIEKCOB Il HHKEHEPHOTO MPOEKTa

32. IlpuHuunsl Bepu(UKAIMU U TECTUPOBAHMS HHKCHEPHOTO MIPOEKTa

33. Bepudukanus u Bamuaanus nporpaMMHBIX TPOAYKTOB ISl HHKEHEPHOTO POEKTa

34. IlonsTHe TECTUPOBAHUS MPOrPAMMHBIX CPEICTB JUIS HHKCHEPHOTO IPOEKTa

35. Meronbl BepuduKanuyu 00bEKTHO-OPUEHTHPOBAHHBIX MPOTPaMM

36. KauecTBo M Hafe)KHOCTh MPOTPAMMHOTO 00ECIIEUCHHUS ISl MHKEHEPHOTO MPOEKTa

37. MeTpHKH KauecTBa MPOrpaMMHOTO 00eCreueHus sl HHKEHEPHOTO MPOEKTa

38. CranmapTHBIN METOJ] OLICHKM 3HAYECHUH [TOKa3aTeNe KauecTBa MH)KCHEPHOTO POEKTa
39. VYmpapieHue KaueCTBOM MHKEHEPHOTO MPOEKTa

40. Ontumu3anus U peUHKUHUPUHT UHKEHEPHOTO IPOEKTa

4.4. Memoouueckue pexomeHoayuu no HANUCAHUIO HAYYHBIX MEKCMO8 (00K1a008, peepamos,
acce, HAYYHLIX cmamell U m.o.)

Ilepen TeM, kak NPUCTYNUTh K HANMCAHHUIO HAYYHOI'O TEKCTAa, BAXKHO pa3zolOparbcs,
KaKoBa MCTHHHAs 1I€Jb Balllero Hay4HOIO TEKCTa - 3TO MOMOXKET BaM pa3yMHO paclpeieiuTh
CBOM CUJIbI U BPEMSI.

Bo-nepBbIX, cHayasa HYXXHO OIpPENENIUThCS C HAeeld HaydHOro TEKCTa, a A 3TOro
HEOOXOMMO HAYYHUTHCS JHOO OTHOCHTHCS K pasHbIM SBICHHSIM U (pakTaM HECKOJIBKO
KPUTUYECKH (CBOS HJEd — KaK MHAasg TOYKA 3pEHus), TMO0 HAyYUThCS YBIEKAThCS KaKUMH-TO
U3BECTHBIMU HJESIMHM, KOTOpPbIE HYXZAIOTCS B J0pabOTKe (Maes — Kak ONTUMHCTUYECKas
NO3MLIMA M HANpPaBICHHOCTh Ha JalbHEHIIee COBEPILIEHCTBOBAHHE YXe H3BECTHOro). Bo-
BTOPBIX, HAYYUTHCSI OPraHU30BbIBATh CBOE BPEMSI.

ITucate crnenyer SICHO W HOHATHO, CTAapasChb OCHOBHBIE IOJIOKEHHsSI (OPMYJINPOBATH
YETKO M HEABYCMBICIEHHO (YTOOBI M caMOMy IOHSATHO ObUIO), a TaKXkKe CTPEMSCh
CTPYKTYPUPOBATh CBOM TEKCT.

CucremaTuzanuss M aHajlu3 HU3YYEHHOH JMTepaTypel IO MpobdiieMe HCCIeI0BaHUs
MO3BOJISIIOT CTYJICHTY Hamucarb padoTy.

Pabounii BapuaHT TekcTa JOKJIaAa MPEAOCTaBISIETCd PYKOBOAMTENO Ha IpoBepKy. Ha
OCHOBe palouero BapuaHTa TEKCTa PYKOBOJIUTENIb BMECT€ CO CTYACHTOM OOCYyXAaer
BO3MOKHOCTH JIOPaOOTKH TEKCTa, €ro opopMIIeHHE.

Cmpykmypa doxnaoa:

— Bgenenne (He Oonee 3-4 crpanui). Bo BBeneHuun HeoO6XoAMMO OOOCHOBATH BBIOOP
TE€MBI, €€ aKTYaJIbHOCTh, OUEPTUTH 00JIACTH UCCIIEOBaHMS, OOBEKT HCCIEA0BaHUs, OCHOBHbIE
LeJIN 1 3aJ1a41 UCCIIEIOBaHMSL.

— OcHOBHas 4acThb COCTOMT U3 2-3 pa3nenoB. B HUX pacKpbIBaeTcsl CyTh HCCIETyeMOMN
po0OJIeMbl, TPOBOJUTCS 0030p MUPOBOM JIUTEPATypbl U UCTOYHUKOB MIHTEpHET Mo mpenMery
UCCIIEIOBaHMsI, B KOTOPOM JIaeTCsl XapaKTEePUCTHKA CTENEHHM pa3paOOTaHHOCTH MPOOJIEMBbI U
aBTOpPCKas aHaJIUTHYECKas OLIEHKa OCHOBHBIX TEOPETUYECKUX IOAXOJ0B K €€ PEIICHUIO.
W3noxeHue MaTepuasa HE JODKHO OrPAaHUYMBATHCS JIMIIb OMHCATENbHBIM IOAXOJOM K
PacKpbITUIO BbIOpaHHON Tembl. OHO Takke IOJKHO COAepkKaTb COOCTBEHHOE BHJECHUE
paccMaTpuBaeMoil MPoOIEeMbl U M3JI0)KEHHUE COOCTBEHHON TOUKH 3pEHHsI HA BOSMOXKHBIE ITyTH
ee peleHHs..

— 3akmouenue (1-2 cTpanunel). B 3aKkiroueHUM KpaTKO M3JIaratoTCsl JOCTUTHYTBHIE MpU
M3YyYEHHUH MPOOIIEMBI 1IeTH, IEPCIEKTUBBI Pa3BUTHUS UCCIIEyeMOro BOIPOCa

— Cnucok HMCHoJb30BaHHOW JUTEpaTyphl (He MeHblle 10 MCTOYHUKOB), B apaBUTHOM
nopsaake, OQGOpMJICHHBIH B COOTBETCTBMM C TNPUHATHIMM TpaBwiamMu. B crnmcok
UCTOJb30BAHHOW JUTEpPAaTyphl PEKOMEHIYeTCs BKIOYaTh pabOThl OTEYECTBEHHBIX U
3apyOeKHBIX aBTOPOB, B TOM YHCJIE CTaThU, OIYOJIMKOBAHHBIE B HAYYHBIX KypHAJIax B TEUEHUE
MoCJIeAHUX 3-X JIET U CCBUIKM Ha pecypchbl ceTh VHTepHeT.

— [punoxenue (mpu HEOOXOIUMOCTH).
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Tpebosanus k oghopmaenuro:

— TEKCT C OJJHOM CTOPOHBI JIUCTA;

— mpudt Times New Roman;

— xerub mpudra 14;

— MEXCTpPOUHOE paccTosHue 1,5;

— TMOJsi: CBepXy 2,5 cM, cHU3y — 2,5 cMm, ciieBa - 3 cMm, crpasa 1,5 cm;
— pedepar A0KEH ObITh PEICTABICH B COPOIIIOPOBAHHOM BHJIE.

Tlopsook 3awumul Ooxknada:

Ha 3amuty noknana oTBoauTcs: 5-7 MUHYT BPEMEHH, B X0JI€ KOTOPOTO CTYJEHT JOJIKEH
MoKa3aTh CBOOOJHOE BIJCHHE MaTepuajoM IO 3asBiieHHOW Teme. [lpu 3ammre nokmanga
MPUBETCTBYETCS UCIIOJIL30BAHUE MYJIbTUMEIUA-TIPE3CHTALIUH.

Jloksiag OnEeHUBAeTCsl IO CIEAYIOIUM KPHUTEpUsM: cOoOoieHHe TpeOOBaHWM K €ro
0(OPMIICHHIO; HEOOXOAUMOCTh M JIOCTATOYHOCTH JIJISi PACKPBHITHSI TEMbI MPUBEICHHON B TEKCTE
JIokinana nHpopMaluy; yMEHHE CTYIEHTa CBOOOJHO M3JlaraTh OCHOBHBIC HJEH, OTPAKEHHBIE B
JIOKJIaJie; CIIOCOOHOCTh CTYAEHTA MOHATh CYTh 3aJIaBa€MbIX IPEINOJIaBaTelIeM M COKYPCHUKaMU
BOIPOCOB U C(HOPMYJIUPOBATH TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABISIETCS CTYIEHTY, €CIIM B JOKJaJe CTYIEHT HCUEPIbIBAIOIIIE,
NOCJIEZI0BATENbHO, YETKO M JIOTMUECKU CTPOMHO M3JIaraeT Marepuall; CBOOOJIHO CIpPaBIseTCs C
3aJa4aMy, BOTMPOCAMH U JPYTMMU BHUJAMU MPUMEHEHHUS 3HAHUM; HCIONb3YeT IJIA HAIUCaHUS
JOKJIaJla COBPEMCHHBIC HAayJYHBIC MATEPHAJbl, AaHAIW3HPYET IMONYYCHHYIO WH(pOpMaIHIo;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH HAMTMCAHUH JIOKJIa/1a.

Oyenka «xopowio» BBICTABIAETCS CTYAECHTY, €CIM KaueCTBO BBIIOJHEHHUS JOKJIaja
JI0CTaTOYHO BhICOKOE. CTYy/IEHT TBEP/IO 3HAET MaTepuall, IPaMOTHO U MO CYIIECTBY U3JIaraer ero,
HE JIOMYCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOCHI 10 TEME JAOKIIA/IA.

Oyenxa «yoosiemeopumenvbHo» BBICTABISAETCS CTYACHTY, €CIM MaTepHhal TOKiIanaa
U3JIaraeTcsi 4YaCTUYHO, HO MPOOEbl HE HOCAT CYHIECTBEHHOI'O XapaKTepa, CTYAEHT JOIyCKaeT
HETOYHOCTH M OIIUOKY TMPH 3alIUTe AOKIaa, 1aeT HeJOCTaTOUHO MPaBUIbHbBIE (DOPMYIUPOBKH,
HAOJII0/IAI0TCS HApYILIEHUS JJOTMYEeCKON MOCIe0BaTEIbHOCTH B U3JI0KEHUH MaTepHara.

Oyenxa «Hey0081emeopumeibHo» BBICTABISETCS CTYICHTY, €CIM OH HE MOATOTOBMI
JOKJIaJ WM JONYCTWJ CyllecTBeHHble OomMOKU. CTyIeHT HEYBEpPEHHO M3JIaraeT MaTepuai
JIOKJIa/ia, HE OTBEYAET Ha BOMPOCHI MPENoAaBaTesl.

Onucanue wkanbl OYeHU8aHus

MaxkcuManbHO BO3MOXKHBIN Oail 3a BeCh TEKYIIH KOHTPOJIb YCTAaHABIMBAETCS PABHBIM
55. Tekyliee KOHTPOJIBHOE MEPONPHUSATHE CUUTAETCSA CIAHHBIM, €CJIM CTYACHT MOJYYHUJI 3a HETO
He MeHee 60% OT yCTaHOBJIEHHOTO JJI 9TOTO KOHTPOJS MaKCUMaIbHOTO Oania. PedTHHTOBBIN
0ayu1, BBICTABISIEMBIN CTYACHTY 3a TEKYI[ee KOHTPOJIbHOE MEPOIPUSATHE, CITAHHOE CTYJIEHTOM B
YCTaHOBJICHHBIE TPadUKOM KOHTPOJBHBIX MEPONPUSTUNA CPOKH, OMPEAENSETCS CIEAYIOIUM
obpazoM:

YpOBeHb BBHINIOJIHEHUS! KOHTPOJIBHOTO 337anus | PedTuHroBsiii 6ami (B % OT MakKCUMaIbHOTO Oaia
3a KOHTPOJIBHOE 33JIaHUE)
OTIINYHBII 100
Xopomwmii 80
Y 1OBIETBOPUTENBHBIN 60
HeynosnerBoputenbHbIi 0

Tembl 3cce (pedepaToB, 10KIA10B, COOOLLIEHUI)
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ba3oBblii ypoBeHb

Tema 1. BBeieHne B NIpOeKTHBII MeHEIKMEHT

1. OnTumuszanus ¥ peuHKUHUPUHT HHKEHEPHOTO MPOEKTa

2. VIHHOBaIMOHHBIE MPOEKTHI HHKEHEPHBIX PELICHUH.

3. TecrupoBaHue HHXEHEPHOTO MPOEKTA

4. CranpapTu3anus KauecTBa UHKEHEPHOI'O POEKTa
Tema 2. MeToabl M CpeACTBAa NPOEKTHOI0 MEHEIKMEHTA
dopmanusanus TpeOOBaHUHN K UHKEHEPHOMY IPOEKTY
[TonsiTHE KOH(PUTYPAITIOHHOTO YIPABICHHS TPOEKTOM
VYrpaBieHue BepcUsIMU HHXXEHEPHOTO IIPOeKTa
VYnpasienue cOoOpkaMu pHu pa3padOTKe HHKEHEPHOTO MPOEKTa
CpencTBa BEpCHOHHOI'O KOHTPOJISI HHKEHEPHOT'O IPOEKTa

TeMa 3. MeHeAKMEHT 3TANO0B KU3HEHHOI0 IMKJIA HH/KEHEPHOT0 POEKTA

10. /ImarpamMMHBIE TEXHUKH B pabOTE CO 3HAHUSAMU

11. Auarpammsl UCHOJIb30BaHUs B pabOTE CO 3HAHUSIMU

12. Kaptel namsTu 11 IPOEKTa HHXEHEPHOT'O PELIeHHUs

13. Ocuoruble npuHImEI MSF

Tema 4. TexHO10IMH NPOEKTHOI0 MEHEI)KMEHTA B PellleHMH HWHKeHEePHBIX 3a1a4
14. VInHOBaInMOHHBIC UHXKEHEPHBIC MMPOCKTHI.

15. TectupoBanue MHPOPMALMOHHON CUCTEMBI 111 HHKEHEPHOTO IIPOEKTa

16. Crangapru3zanus kKayecTBa HHPOPMALMOHHBIX CHCTEM IS MH)KEHEPHOTO MPOEKTa
17. Meroap! obecnieyeHrs: KauecTBa MH(MOPMALIMOHHBIX CUCTEM Il MH)KEHEPHOTO IIPOEKTa
Tema 5. MeTon0/10rusi NPOEKTHOr0 MeHE/>KMEHTA MHKEHEePHBIX 3a/1a4

18. IlonsTHE TecTHpOBaHUS UH()OPMAILIMOHHON CUCTEMBI AJIs1 MHKEHEPHOI'O IIPOEKTa
19. MacmrabupoBanue komanasl MSF. Mojens nporiecca HHKSHEPHOTO IMPOEKTa
20. Pazpabotka unxkenepHoro npoekta. [Tousitue CMML

Tema 6. MeToabl ynpaBjieHUsl Ka4eCTBOM HHKEHEPHOI0 NMPOEKTa

21. VYposnu 3penoctu npouecco no CMMI

22. Obnactu ycoBepIIeHCTBOBaHUS B MeTonoorun CMMI.

23. OOuiee onucanue "THOKUX" METOJIOB Pa3pabOTKU MHKEHEPHOTO MPOEKTa

Tema 7. O630p coBpeMeHHBIX TEXHOJIOTUI MeHeI:KMEHTA HHKeHEPHBIX 3a/1a4

24. Bepudukauus, BaTuaanus U ayauT HHOOPMAIIMOHHBIX CUCTEM JJIs1 MHKEHEPHOI'O MPOEKTa
25. MeTpHKH KauecTBa MPOrpaMMHOTO 00€CTIeUeHUs JITsl HHKEHEPHOTO MPOEKTa

26. CraHmapTHBIM METOJ OLIEHKH 3HAaYEHUH IOKa3aTeslel KauecTBa MPOoeKTa

Tema 8. 'mOkas metonosiorusi ynpapjenusi npoekramu: Agile, Scrum, Kanban, XP, APF
27. VYrpaBieHue KaueCTBOM MHKEHEPHOIO IPOEKTa

28. Extreme Programming: oOriiee onrcaHue, OCHOBHbBIC IPUHIIUIIBI PEIICHHS

29. Pa3paboTka nH(GOPMALIMOHHBIX CHCTEM JUIsl HHKEHEPHOTO NMpoeKTa. Scrum

30. O630p Texnonorun Microsoft Visual Studio Team System

IHoBbINIEHHBIN YPOBEHD

Tema 1. BBeenune B NpOeKTHbIN MeHEI:KMEHT

1. Bepudukanus u Baauaanus NporpaMMHBIX IPOIYKTOB

2. TlonsaTne TecTHPOBaHUS MPOTPAMMHBIX CPEJICTB JIJISI HHKCHEPHOTO POCKTa

3. Mertoas! BepupuKamu 00beKTHO-OPHEHTUPOBAHHBIX POTrPaMM

4. KayecTBO U HaJIeKHOCTh IPOrPAMMHOT0 OOeCTIeUeHUS Il MH)KEHEPHOTro MTPOeKTa
Tema 2. MeToabl U CPeACTBA NPOEKTHOI'0 MEHEIKMEHTA

5. Ilpodunu oTKpHITEIX HHPOPMALIMOHHBIX CUCTEM

6. @OyHKIMOHAIbHBIE U TEXHOJIOTMYECKHE CTaHJapThl HH)KEHEPHOTO MPOEKTa

7.  MHorononb30Barenbckas HHGOPMaAIMOHHAS CUCTEMA JUIsl HHKEHEPHOTO MPOeKTa
Tema 3. MeHe>KMEHT 3TANOB KU3HEHHOI'0 LIUKJIA HHKEHEPHOI0 NMPoeKTa

8. Pabouwmii mpoekT nHHOPMAITMOHHOHN cHCTeMBI. [IMCIATUITMHA 00s3aTEBCTB.

9. TexHu4eckuil MPOEKT HHPOPMALIMOHHON CUCTEMBI [T MH)XEHEPHOTO MTPOEKTa
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10. Ympasnenue npoeKToM HHPOPMALMOHHON CUCTEMBI

Tema 4. TexHOJIOTMH IPOEKTHOT0 MEHEKMEHTA B pelliecHUN MHKEHEPHBIX 3a/1a4
11. IMpuHIUIBI OpraHU3aluy TPOSKTUPOBAHUSA M IPOTPAMMHBIX KOMITJIEKCOB

12. 3apgaum obecrieyeHus: Ka4ecTBa MPOrPaMMHBIX KOMIIOHEHTOB /17151 UHKEHEPHOT'O POEKTa
13. Mertoabl ucciie0BaHUs KauecTBa MPOrPaMMHBIX KOMIIOHEHTOB

14. 3apgaum obecrieueHns Ha/IEKHOCTH IPOTPAMMHBIX KOMIIOHEHTOB

Tema 5. MeT010/10THsI IPOEKTHOT0 MEHEIKMEHTA HHKEHEPHBIX 33124

15. Mertoapbl uccienoBaHus HaJEKHOCTH IIPOTPAMMHBIX KOMIIOHEHTOB

16. DKOHOMHUKO-TIPABOBBIE OCHOBBI pa3pabOTKH MHKEHEPHOTO MPOEKTa

17. ABTOMaTHuyeCcKO€ TECTUPOBAHHE HH)KEHEPHOTO IPOEKTA.

Tema 6. MeToabl ynpaBJjieHHsI KA4eCTBOM HH:KEHEPHOI0 NMPoeKTa

18. OrtkpsiTas apxUTEeKTypa MH(MOPMALIMOHHBIX CUCTEM AJIsi MHKEHEPHOIO IIPOEKTA
19. CucremHast HH)KEHEpHS: TOUKA 3PEHHUS U XapaKTEPUCTUKU TOUEK 3PEHHS

20. VnpaBieHue KaueCTBOM MHKEHEPHOI'O IIPOEKTa

21. OnTtuMu3anus ¥ peMHXHHUPHHT HHKEHEPHOTO MPOEKTa

Tema 7. O030p cOBpeMeHHBIX TEXHOJIOTHIl MEHeXKMEHTA MHKEHEPHBIX 32124

22. ApXUTEKTypa IpOTrpaMMHBIX KOMILJIEKCOB JJIsi HHKEHEPHOTO TIPOEKTa

23. CranaapTbl IPOEKTUPOBAHUS IPOIPAMMHOI0 0OecIeYeHUs

24. CrangapTsl pa3pabOTKH IPOTPAMMHOTO 00eCTIeueHUs I MHXKEHEPHOTO IPOEKTa
25. Metoab! pa3pabOTKH IPOrPpaMMHBIX KOMILJIEKCOB U1l MHKEHEPHOI'O IPOEKT
Tema 8. 'mOkas metonosiorusi ynpapjenusi npoekramu: Agile, Scrum, Kanban, XP, APF
26. MeTo/ibl OLIEHKH CI0KHOCTH JIFTOPUTMOB U IPOTPaMM

27. TlpuMeHeHnEe HHCTPYMEHTOB pa3padOTKH HH(POPMALMOHHBIX CHCTEM

28. Yupapnenue TpeOOBaHUAMH K HHGOPMAIITMOHHON CUCTEME

29. Bwuabl TpeboBaHni K MHPOPMAITMOHHOW CHCTEME IS MH)KEHEPHOTO MPOEKT

30. MopenupoBaHue CTPYKTYPbl HH(OPMAILIMOHHBIX CUCTEM, BU/IbI MOJIEIEH

31. OOBEKTHO-OPUEHTUPOBAHHOE MOJICITMPOBAHUE HHKCHEPHOTO PEIICHUS

32. IlpuHuuns! BepupUKaMi U TECTUPOBAHUS HHKEHEPHOTO MTPOEKTa

33. Bepudukanus u Banumanus mporpaMMHBIX TPOAYKTOB

34. TloHsATHE TECTUPOBAHUS MPOTPAMMHBIX CPEJICTB

35. Meronb! BepuduKanmyu 00bEKTHO-OPUEHTHPOBAHHBIX MPOTPaMM

36. KadecTBOo 1 Ha/Ie)KHOCTh TPOrPaAaMMHOT0 00eCreueHus JUIsl UHKEHEPHOTO MPOEKT
37. MeTpuKH KauecTBa MH)XEHEPHOTO MPOEKTa

38. CranpapTHBIM METO/ OLIEHKH 3HaYeHUH MOKa3aTesell KauecTBa MHKEHEPHOTO MPOEKTa
39. VmparieHue KaueCTBOM MHKEHEPHOTO MPOEKTa

40. OnTuMM3aLUs U pEMHKUHUPUHT HHKEHEPHOT'O IPOEKTa

4.5. Memoouueckue pexomenoayuu no no020MmMoeKe K 3auemam

[Iponemypa 3aueTa Kak OTAEIHHOE KOHTPOJIEHOE MEPOTIPUATHE HE TPOBOIUTCS, OIICHUBAHHE
3HaHUI 00yUaroIerocss MPOMCXOJUT MO Pe3yIbTaTaM TEKYIEro KOHTPOJIS.
3ayer BBICTABIACTCS IO pe3yibTaTaM padOTHI B CEMECTpe, MPH clade BCEeX KOHTPOIBHBIX
TOYEK, NMPEAYCMOTPEHHBIX TEKYIMM KOHTpojeM ycreBaeMocTd. Ecim mo wuroram cemectpa
oOyuatomuiicss umeet ot 33 1o 60 GanoB, eMy CTaBUTCS OTMETKa «3auTeHo». OOydaromemycs,
UMeEIoIIEeMY IO UTOraM cemMecTpa MeHee 33 0aiioB, CTABUTCS OTMETKA «HE 3aUTEHO.

Konuuecmeso bannos 3a 3auem (S3au) npu pasnuunsix pelmuHz08bix 6a1ax
1O OUCYUunIuHe no pesyibmamam pabomol 6 cemecmpe

PeiiTMHTOBBIN 0aJ1J1 1O TUCUUILJIUHE KoanuecTBo 6a/1/10B 32 3a4eT (S3a4)
1o pe3yJabTaTam pa6oThl B cemectpe (Rcem)
50 < Rcem < 60 40
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39 < Reem< 50 35

33 < Rcem < 39 27

Rcem< 33 0

KonTposb camocTosiTeIbHOI PadOThI CTYIeHTOB

KonTponb camocTosiTenbHON paboThl MPOBOIUTCS MPEIOIaBATEIEM B ayIUTOPHUH.

[TpenycMOTpeHBI clenyromue BUABI KOHTPOJISA: coOeceloBaHME, OLEHKA BBITOJHEHHS
JIOKJIa1a U €ro Mpe3eHTal1H.

[TogpoOHBIe KpUTEpPUU OICHWBAHMS KOMIIETCHLMM mpuBereHb B DoHIE OIEHOYHBIX
CPEJCTB JJIsl IPOBEICHMS TEKYILEW U MPOMEKYTOUHON aTTECTALlUU.

Cnucok gureparypsl s BoinojHeHusi CPC

IlepeyeHb OCHOBHOIi JTUTEPATYPHI

1. AaucumoB, A.A. MenemxMmeHT B cdepe MHPOPMAIMOHHON OE€30MacCHOCTH : KypC
nexuuii / A.A. AaucumoB. - M. : HUnrtepuer-YHuepcuter Mupopmanmonnsix TexHomorui,
2009. - 176 c. - (OcHoBbl nH(popMaIMOHHBIX TexHOoNoTUi). - ISBN 9778-5-9963-0237-6 ; To xe
[Dnekrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=232981.

2. UndopmaninoHHBI MEHEIKMEHT : yuyebHoe nocodue / moxa pen. E.H. bapukaes, I'.T'.
Uapaes. - M. : IOnuTn-/ana, 2012. - 360 c. - ISBN 978-5-238-02328-1 ; To xe [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=119528

IlepeyeHsb 1ONOTHUTETbHOM JIMTEPATYPBI

1 Kynemos, A. B. KoHTpakTbl U BHEIIHETOproBas AOKYMEHTaIus : y4yeb. mocodue
/" A.B. Kynemos, JI.LA. XXenroBa, O.B. Illumkuna. - CII6. : Tpounkwmii moct, 2012. - 256
c. : ui. - Ha yuebnuke rpud: Jon.YMO. - Ipun.: c. 211-256. - bubnuorp.: c. 208-210. -
ISBN 978-5-4377-0002-0

2 ApycramoB, D. A. BHemHesKOHOMHYECKas MAEATENbHOCTh : yuyeOHHK / D.A.
ApycramoB, P.C. Amngpeea. - M. : KHOPVYC, 2011. - 168 c. - (Cpexnnee
npodeccuonangbHoe obpazosanue). -Ilpui.: c. 158-165. - bubnuorp.: c. 146-147. - ISBN 978-5-
406-01065-5

Ilepeyenb y4eOHO-METOAMYECKOT0 OOeCHeYeHUsi CAMOCTOAAITEJIbHOH PadoThl
00y4YaKOIIUXCS M0 TUCHHUILINHE

1. Meronuueckue ykKa3aHUs IO BBITOJHEHHIO MPAKTHYECKUX pabOT MO IUCIUILUIMHE
«[TpoeKTHBII MEHEIKMEHT B PEUICHUN HH)KEHEPHBIX 3a]1a9».

2. Meroauyeckue yka3zaHHs 110 OpraHu3ally U MPOBEIEHUI0 CAMOCTOSTEIbHON paboThI
CTYJEHTOB M0 TUCHUTUTHHE «[IpOEKTHBIN MEHEIKMEHT B PEIICHHH HHKEHEPHBIX 3a]au».

Ilepeuens pecypcoB nHGPOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTn «HTepHeT»,
HEO00XOIMMBbIX /115l OCBOEHHUS TUCHUILINHBI

1. http://www.ved.gov.ru/ - mopTas BHEITHEIKOHOMHYECKOH HHPOPMAIIHH.

DNeKTpOHHBIE OUOINOTEUHbIE CUCTEMBI:

2. http://biblioclub.ru/ - Yausepcuterckas 6ubmmoreka ONLINE.

3. http:/mww.iprbookshop.ru/ - DnekrponHas OUOIHMOTEUHAs CHCTEMA.

4. https://elibrary.ru — Hayunas sneKTpoHHass OMOIHOTEKA

ITpodeccronanbHble 0a3bl JaHHBIX

5. http://leconomy.gov.ru - odwurmansHE caliT MUHHCTEPCTBA SKOHOMHYECKOTO
pa3BUTHUSA
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