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BBEJEHUE

B MeroaMueckux — ykazaHUSX ~ cOIepXaTcs ~ MaTepualibl, HEOOXOAMMBIE s
CaMOCTOSITENIbHOW TOJTOTOBKM CTYACHTOB K BBIMOJHEHUIO MpaKTHYECKuX pabor. B ommcanue
MPAKTUYECKUX pPabOT BKJIIOYEHBI IeJb pabOThl, MOPAJOK €€ BBIINOJHEHHS, PAacCMOTPEHBI
TEOPETUYECKHE BOMIPOCH], CBSI3aHHBIE C pealn3alldeil IOCTAaBICHHBIX 3aJad, NpUBEICHA
HeoOXxouMas JInTeparypa.

Meroauueckue ykasaHus NOCBALICHBI Kypcy «IIpOEKTHBII MEHEKMEHT B PEIICHUHU
WHKCHEPHBIX 3aJau». YTPaBIATh JIIOJbMU CIO0XHO. YTMPaBiATh JIOAbMH S()PEKTUBHO —
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 HIOAQHCHI U PUCKH, TPATUM BPEMS U PECYpChl Ha IJIAHUPOBAaHUE
BMECTO pabOThI IO HAKATAHHOM.

W3 MHOXecTBa METOIOJIOTHI HY)KHA OJTHA ONTHMaJbHAs W HACTPOEHHAs JTMYHO IOJ Hac
¥ Haml mpoekT. OJHO Jeno BBIMOJHATH MIAOJOHHBIE 33Jaud CTPOTO IO CKPUIITAaM W3 KHUTH,
Ipyroe — METOAOM Mpo0 | OMMOOK BHIPAOATHIBATE CBOM CIIEHUAIBHBIE WHCTPYMEHTHI IS
ydera MPUOPUTETOB KoMiaHuu. [103ToMy npoekTHbIH MeHemKMeHT (PM), TO eCTh METO0I0THs
yIpaBJICHUS] KOMITAHWEH 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) MOJETH yrpaBieHust. OOl MEHEDKMEHT ISl IPEeINPUHAMATENS CBOIUIICS
K TOMY, UYTO €CTh PYKOBOJWUTEIb U HUCIOJIHUTENb 3aJaud. JlMCHUIIIMHA B3aUMOJEHCTBUS
3aBHCela OT TOr0, Kak rpomnucaHo B maodone. [1labnon e Obul BOUT B pa3yMbl BCEX OJJMHAKOBO
net 3tak 20-30 Hazaa. Tonbko 3TOT MIA0IOH YK€ HE MPUMEHUTh K HOBBIM YCIIOBUSIMU MUPOBOTO
PBIHKA.

HcTopuuecku Bce HAYalIoCh ¢ TOTO, YTO B MEPUOJI NepecTpoiiku 90-X rofoB cama JIOTHKa
BelicHUs Om3Heca Oblla HapylleHa HACTONBKO, YTO TOIMBITKH TOCTPOUTH HOBYIO padodyro
KOHIICTILIUIO YIIPaBJIEHUS] B MIJIJICHUYM CO3JIJI TEPMUH «KOMIIAHHUsI-OJHOAHEBKa». KoHuenmuu
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 HapabOTOK €BpPOMNEHCKOro W aMEepUKAHCKOTro OwuszHeca. M3 TOHH MOJIE3HON M MYCOpHOMU
UH(pOPMALIUU BPOJIE «YTO TAKOE YIpaBJIEHUE MPOEKTaMU U COBPEMEHHBIH MEHEKMEHT», «KaK
pactpenensTb  OOS3aHHOCTH,  TPABWIBHO  TPENyrajblBaTh W COKPAIIaTh  PHCKH»
OpeNpUHUMATENId IO CUX TMOp BBIOMPAIOT KPYNHIBI 3HAHWHA, NPUMEHHMBIX HMEHHO
B X KOMITAHUSX.

Ceituac MbI cIeIUM B HOBOCTSIX Kak NPHOBUIbHBIE KOPMOPALUHU PAcTyT U PaclagaroTcs
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 IO Pa3HBIM KpuTepusM. Korjga MEHSIOTCS KpUTEpUH, MEHSEeTCs
JiefieHre MPOEKTOB Ha rpymmbl. IMEHHO M3MEHEeHHe TIpyNIUpOBKU U coodmaror HaMm B CMU.
BHyTpH e KOMIaHUH TIPOIOIDKAIOT PaboTaTh, a MPOSKTHI BEAYTCS HETPEPHIBHO.

IT project management (PM)— 53TO JIUCIMIUIMHA, YTO OOBEAMHSAET MPOIEAYPHI,
NIPUHITAITBL ¥ TTOJIUTHKY BeAieHUs1 On3Heca. OHa pyKOBOJIUT MMPOEKTOM OT Pa3padOTKU KOHIICTIITHH
JI0 3aBEPILICHUS MTPOEKTA.

O6mmit  (PyHKIIMOHABHBINA) ¥ MPOEKTHBIA MEHEKMEHT OTIWYaeTCs TeM, UTO
(GYyHKIMOHATIBHBIN MEHEIKMEHT cTabmieH. Ero menb: moaaep)xatb U NPUYMHOKUTH KauCTBO U
3 PeKTUBHOCTh MpOTpaMMHOTO Tpoaykra. EcTe oTpaGoTaHHBIA 1m1a0JIOH, OH paboTaeT
NOCTOSIHHO. [IpOEKTHBIN MEHEIHKMEHT U3MEHYHB. LleJh IPOeKTHOro MEeHeKMEHTA: JOCTUTHYTh
pe3ynbTaTa JIto0oH 1IeHOH, yuuThiBas, uTo ecTh deadline.

3



[IpuunHOi mepexona oOT OOIIEro MeHeKMeHTa K PM  wamie napyrux CTaHOBHTCS
Ha/IeKHOCTb — BMECTO OTHOCHUTENBbHOM aOCTPAaKTHOM NEpCHEeKTHBBI K IpeAcKa3yeMbIM
pe3yibTaTam.

1. IIEJIb 1 3AJJAYHU OCBOEHMUSA JTUCHUIIJIMHBI

Lenbto ocBoeHus: AUCUUIIMHBL «IIpOEKTHBIH MEHEIKMEHT B PELICHUHM WHKEHEPHBIX
3afau» sBisgercs (GopMupoBaHHe Habopa yHHBEpCAJIbHBIX KOMIIETEHLMH Oynymiero OakanaBpa
10 HaIlpaBJIeHUIO TOAroToBKH 13.03.02 DnexkTposHepreTuka u 3JeKTPOTEXHUKA

3amaun OCBOEHMS JUCLUIUIMHBI. M3Yy4EHHE METOJIOJOTHH IMPOEKTHOTO MEHEIKMEHTa,
OCBOEHHUE METOJI0B U HHCTPYMEHTOB ITPOEKTHOI'O MEHEIPKMEHTA B PELIEHUHN UHKEHEPHBIX 33]1a4.

2. OBOPYJJOBAHUE U MATEPHUAJIbI

ArnmapaTtHble CpeCTBA: IEPCOHAIBHBIN KOMIIBIOTED;

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

VY4eOHblii kiacc ocHamieH IBM-coBMecTUMBIMH KOMIBIOTEpaMH, OOBEIMHEHHBIMH B
JIOKaJIbHYIO ceTh. JIoKasbHas ceTh y4eOHOro Kiacca UMeeT NMOCTOSHHBIN JoCTyn K cetu Internet
1o BbIFCIICHHOW nuHUH. [[si mpoBeneHus 1abopaTopHBIX pabOT HEOOXOAWMO CIIEAYIOIIee

nporpaMMHoOe obecredenne: onepanuontas cucreMa MS Windows, maker o()UMCHBIX IpOrpaMm
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 MOATOTOBKA,
JacoB
Pa3nen 1. OcHOBBI IPOEKTHOTO
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
IIPOEKTaM.

2 Tema 2. Meronb! 1 cpeacTBa MPOEKTHOTO 4
MEHEKMEHTa

[IpenmeTHas 061acTh HHKEHEPHBIX TPOEKTOB.
Mopnenu uHxeHepHbIX MpoekToB. Cpencraa
CTPYKTYPHOTO aHAJIN3a MHKEHEPHBIX
IIPOEKTOB. METOIbI U CPEeACTBA IIPOEKTHOTO
MEHEDKMEHTA NHKEHEPHBIX 3a]1a4.

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

[IpumMeHeHne METOZ0B B CPEJICTB MTPOCKTHOTO
MCHCIIDKMCHTA IJIA peH_IeHI/ISI I/IH)KeHepHLIX
3agad. Mcmoip30BaHue TEXHOJIOTUH
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IPOEKTHOTO MEHEDKMEHTA B YIPaBICHUH
WHXEHEPHBIMU ITpoekTaMu. PazpaboTka
(YHKIIMOHATIBHBIX M TEXHOJIOTHUECKIX
TpeOOBaHUH K MHKCHEPHBIM IIPOEKTaM.

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

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

Pa3nen 2. [IpoeKkTHBI MEHEIKMEHT
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
VH)KEHEPHOT'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
MEHE[PKMEHTA WHKEHEPHBIX 3a]1a4

TpaauIIMOHHBIE METOAMKH YIIPABICHUS
npoekramu. Waterfall. Ypasnenne
KpuTHdeckoi memnbto mpoekta (CCPM). Meton
kputuueckoro mytu (CPM). PMI/PMBOK
MmeToJ. ['mbkas metoonorus ynpasienus | T-
npoeKTaMyu. MeTOIMKHU 1O YIPaBICHUIO
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 METOOJIOTHSI YIIPaBICHUS
npoekramu: Agile, Scrum, Kanban, XP, APF
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Agile Methodology (ru0kas meTomonorus).
[Tpunnumner Agile Methodology. Metonsr Agile
Methodology. Scrum. Keiic BHeapenus Scrum.
Scrum kak kapkac pa3zpabotku. Kimrouesbie
anemeHTHl Scrum. eXtreme Programming:
KOJIMPOBAaHUE, TECTUPOBAHKE, ITIAHUPOBAHUE,
cnymanue. Crystal Methodology Anucrepa
KokbepHa.

Hroro
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CTPYKTYPA U COAEP)KAHUE MMPAKTUYECKHUX 3AHATUN

IIpakTnyeckasi padora 1. BBegenune B NpoeKTHbIIN MeHEIKMEHT
Heab padoThI: COCTABUTH U MMPOAHATM3IUPOBATH TPEOOBAHMSI K HHKEHEPHOMY MTPOCKTY.
OcHoOBBI TEOpUM

[Ipobnembl, KOTOpBIE NPUXOAMTCSA PpEIIATh CHEHUAINCTAM B IPOLECCEe CO3/aHUs
IPOrpaMMHOr0 obOecreueHus, O4eHb CIOXHBL. [Ipupoma STux mpobieM He Bceraa scHa,
0coOeHHO ecnu pas3pabarbiBacMasi NpOrpaMMHas CHUCTeMa HHHOBAIMOHHas. B wacTtHOCTH,
TPYOHO 4YETKO OMHCcaTh Te JEHCTBHUS, KOTOpbIE MOJKHA BBINONHATH cucTteMa. OmnucaHue
(YHKIMOHATIBHBIX BO3MOXXHOCTEH M OrpaHUYEHHH, HAKJIaIbIBAEMBIX Ha CHCTEMY, Ha3bIBACTCS
TpeOOBaHUSIMU K ATOU CHUCTEME, a caM Ipolecc GopMUpOBaHUS, aHAIN3a, JOKYMEHTUPOBAHUS U
NPOBEPKH ATHX (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH M OTPAaHUYCHHUN — Pa3padOTKO# TpeOOBaHUI.

TpeboBanus moapa3aensiOTCs Ha TMOJIb30BaTeNIbCKHE U cucTeMHble. [lonp30Barenbckue
TpeOOBaHUS — OTO ONHCAaHHE HAa ECTECTBEHHOM S3bIKE (TUTIOC MOSICHSIOUINE JUarpaMMbl)
(GyHKIMH, BBIOJHAEMBIX CHUCTEMOW, W OTpaHHuYEHUM, HakiaJabiBaeMblXx Ha He€. CHCTeMHBbIE
TpeOOBaHUSI — 3TO OMHCAHUE OCOOCHHOCTEW CHUCTEMBI (apXUTEKTypa CHUCTEMBI, TPeOOBAaHUS K
napaMerpaM oO0OpyJIOBaHHS U T.J.), HEOOXOIUMBIX A 3P (HEKTUBHON peanu3auu TpeboBaHU
TIOJIb30BATEIIS.

Pa3paborka TpedGoBaHumii

Pa3zpaborka TpeboBaHU — 3TO MPOIECC, BKIFOYAOIIANA MEPOIPHUITHS, HEOOXO0IUMBbIC
JUISL  CO3JaHUsl M YTBEPXKACHHS JIOKYMEHTa, COJEpKaIlero crenu@uKaiue CHCTEMHBIX
TpeOoBaHuil. Pa3nuuaror yeTblpe OCHOBHBIX 3Tara Ipolecca pa3padoTku TpeOoBaHUI:

- aHaJIM3 TEXHUYECKOUM OCYIIECTBUMOCTH CO3/IaHUSI CUCTEMBI,

- popMUpOBaHUE U aHATN3 TPEOOBAHMIA,

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

- aTTecTalusl 3TUX TpeOOBaHUI.

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

Ho mockoibky B mporecce pa3pabOTKH CHCTEMBbl B CHIIy pa3HOOOpa3HBIX NPUYUH
TpeOOBaHUSI MOTYT MEHSTHCS, yIpaBieHHE TpeOOBaHUSAMHU, T.€. MPOLECC YIPABIECHUS
U3MEHEHUSIMHU CUCTEMHBIX TpeOOBaHUM, SBISEeTCS HEOOXOAMMOH COCTaBHOM YacThIO
JeATETLHOCTH 10 UX pa3paboTKe.

®opMHupoOBaHUE U AHAJIN3 TPEOOBAHUIT
Crnenyronm 3TanoM Imporecca pa3paboTku TpeOoBaHMM sBisieTcss (OpMUpPOBaHUE
(onpezneneHue) U aHATU3 TPEOOBAHUIA.
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Pucynok 1.1 - Ilpomecc pa3paboTku TpeOOBaHUN

O06o0menHas Mozenb nporecca GopMUPOBAaHUS M aHAIW3a TpeOOBaHMU IOKa3aHa Ha
pucynke 1.2. Kaxnas opraHuzanusi HCHOJB3YeT COOCTBEHHBIM BapuUaHT JTOM MOJENH,
3aBUCALIMA OT “MECTHBIX (DaKTOPOB™: OMNbITa pPabOThl KOJJIEKTUBA pa3pabOTYMKOB, THIIA
pa3pabaTbIBa€MON CUCTEMBI, UCIIOIb3YEMbIX CTAHIAPTOB U T.1.

Havano
Npoyecca Cneunduuyvposanme
o TpeboBanmit
Mposepka
- peboBanmit ‘j
2713 NpeaMeTHOM | Onpegenenve JlokymMeHTayus
obnacTu i [ — CHCTEMHBIX
y \ y TpebosaHuit
B { N
v e Paspewenve
Cop TpeboeaHmit e
Knaccudmrauyus
TpeboBaHuit

Pucynoxk 1.2 - IIpouecc popmupoBanus u aHanu3a TpeOoBaHUN

[Ipouecc popmupoBanus u aHaiu3a TpeOOBaHUI MPOXOAUT YEPE3 PsIJI ITAIOB.

1. AHanu3 npeaMeTHON 06JacTh. AHATUTUKHM JOJDKHBI M3YYUTh NMPEIMETHYIO 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 TPYIIITBI TPEOOBAHHIA.

4. Pazpemienne mnpotuBopeunii. bes comHeHus, TpeOGoBaHHS MHOTOYMCICHHBIX JIMIL,
3aHATHIX B Mpolecce (GpopmMupoBaHusi TpeboBaHMid, OyAyT NmpoTUBOpeurBBIMU. Ha 3ToM sTame
OTIPENIENAIOTCS U pa3peraroTcs IPOTUBOPEUHS Pa3IMYHOTO 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  TpeOoBanmii. Ha  sTom  »sTame  ompenensiercss HMX  IOJHOTA,
MOCJIEI0BATEIbHOCTh M HEIIPOTUBOPEUUBOCTD.

[Ipouecc dhopmupoBanust 1 aHalrM3a TPEOOBAHUN LUKINYECKHUI, C 0OpaTHOM CBS3bIO OT
OJTHOTO 3Tamna K apyromy. Llukin HaunHaeTcs ¢ aHajIM3a MPEeIMETHON 00JacTH M 3aKaHUYMBACTCS
npoBepkoil TpeboBanuii. [loHnmanue TpeOOBaHMI TPEIMETHONH 00JIACTH YBEITUYUBACTCS B
KaXJIOM LIUKJIe rporecca (opMUPOBAHUS TPEOOBAHUIA.

PaccmMoTpuM Tpu OCHOBHBIX TOAXOAa K (OPMHUPOBAHUIO TpeOOBaHMIL: METOI,
OCHOBaHHBI Ha MHOKECTBE OMOPHBIX TOUEK 3PEHUSs, CIICHAPUH U STHOTpapUUECKUN METO/.

OnopHble TOYKH 3peHUust

[Tomxox ¢ MCHONIB30BAHMEM PA3IMYHBIX OMOPHBIX TOYEK 3pEHUS K pa3zpadoTke TpeOoBa-
HUH MPU3HAET pa3anyHble (OMOPHBIE) TOYKU 3pEHUS HA MPOOJIEMY U UCIOIb3YeT UX B KayecTBe
OCHOBBI IIOCTPOCHHUSI M OpraHU3aluy Kak Ipouecca (GpopMUpoBaHUs TpeOOBAHMN, TaKk U He-
MOCPEACTBEHHO CAaMHX TPEeOOBAHMIA.

Pa3nnunble MeTO/IbI IPEUIaraloT pa3Hble TPAKTOBKH BhIpaXeHUsI "Touka 3peHus". Touku
3pEHUs] MOXKHO TPAKTOBATh CIEAYIOIIMM 00pazoM.

1. Kak ucrtounuk wuH(pOpMAlMM O CHCTEMHBIX [aHHBIX. B 3TOM ciydae Ha OCHOBE
OTIOPHBIX TOYEK 3PEHUSI CTPOUTCA MOJIEIb CO3[JaHHs 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 JAHHBIX.

2. Kak ctpykrypa npeacraBieHuil. B aToM ciiydyae TOYKH 3peHUs] pacCMaTPHUBAIOTCS Kak
ocobasi yacTb MOJENU cucTembl. Hampumep, Ha OCHOBE pAa3JIMYHBIX TOYEK 3PEHHUS] MOTYT
pa3pabaThIBaThCs MOJIENH "CYITHOCTh-CBA3b'", MOIETIM KOHEYHOT0 aBTOMATa M T.JI.

3. Kak momydaTenn CHCTEMHBIX CEpBHCOB. B 3TOM cilydyae TOYKM 3pEHUS SIBIISIOTCS
BHEUIHUMH (OTHOCUTEIIBHO CUCTEMBI) IOIY4aTeNIIMA CHUCTEMHBIX CEpBUCOB. TOukM 3peHus
MIOMOTalOT OINpPENEINTh JaHHbIE, HEOOXOAUMBIE ISl BHIITOJIHEHUSI CUCTEMHBIX CEPBUCOB MJIM MX
yTIpaBJICHUSL.

Haub6onee 3¢ pekTUBHBIM MOIXOIOM K aHAJIN3y TAaKUX CHCTEM SIBJISIETCS] MCIIOJIb30BaHUE
BHEIIHUX  ONOPHBIX TOoueKk 3peHus. Ha ocHoBe »3TOoro mojaxoma  paspaboTaH
meron VORD (Viewpoint-Oriented Requirements Definition — ompenenenue TpeOGoBaHuii Ha
OCHOBE TOYEK 3peHMs) Uil (OopMHUpOBaHMA M aHainu3a TpeOoBaHMN. (OCHOBHBIE 3TaIbl
metosa VORD noka3ansl Ha pucyHke 1.3.

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

2. CTpyKTYypHpOBaHHE TOYEK 3PEHMSI — CO3/IaHHE MEPApPXUH CrPYNIUPOBAHHBIX TOUYEK
3peHus. OOIIECUCTEMHbBIE CEPBHCHI MPENOCTABIAIOTCS 00Jee BBICOKMM YPOBHSM HEpapXuu U
HaCJIEAYIOTCS TOUKaMH 3PEHUS HU3IIETO YPOBHSL.

3. JlokyMEeHTHpOBaHNWE OMOPHBIX TOYEK 3PEHHUS, KOTOPOE 3aKIYaeTCsi B TOYHOM
OTNMCAaHUH UACHTU(PHUIMPOBAHHBIX TOUEK 3PEHUS U CEPBHUCOB.

4. OTo0OpaskeHHe CUCTEMBI TOUEK 3PEHUs, KOTOPas MOKa3bIBACT CUCTEMHBIE OOBEKTHI, OIl-
peliesieHHbIe Ha OCHOBE MH(OpPMAINH, 3aKIIIOYEHHON B OMTOPHBIX TOUKAX 3PEHHSL.

’ A "7} h
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TONEX 3peHMR 4 TONEK 3DeHmR TONEX 3DeHHA CUCTEME TOYEK 3DeHHR

Pucynox 1.3 - Meton VORD




IIpumep. Paccmorpum ucnonszoBanue Merona VORD Ha nepBbIX Tpex Iiarax aHajau3a
TpeOOBaHUI JJIsi CUCTEMbI CUCTEMBI MTOJIICP’KKU 3aKa3a U yuyeTa TOBapoB B OakaneiiHol jaBke. B
OakayeiiHO! JaBKe JJIsl KaXKIOTO TOBapa (GUKCUPYETCS MECTO XPaHEHUsS (OMpeIeICHHAs TI0JKa),
KOJIMUECTBO TOBapa U ero nmocraBimuk. CuctemMa MOJACPKKU 3aKa3a M ydeTa TOBapOB JOJIKHA
oOecrieunBarh Jo0aBieHHe WHGOPMAMM O HOBOM TOBape, HM3MEHEHHUE WM YHAaJICHUE
uHpopManuu 00 HUMEIMmEeMcs ToBape, XpaHeHHe (jo0aBieHHE, W3MEHEHHE U yAaJICHHUE)
uH(pOpMAaIIMK O MOCTABIIMKAX, BKIIOYAIONICH B ceOs HasBaHuwe (GupMmbl, ee ampec u TenedoH.
[Tpu moMoOIIHM CUCTEMBI COCTABIIAIOTCS 3aKa3bl MocTaBIIMKaM. KaxkIblil 3aka3 MOXKET coaepKaTh
HECKOJIBKO MO3UINH, B K&KJON TO3HUIIMU YKa3bIBAIOTCSI HAMMEHOBAaHHME TOBAPA U €r0 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, KOJTMYECTBO KOTOPBIX HEOOXOAUMO MOIMOIHUTE;

- CIIUCOK TOBAPOB, TIOCTABIISIEMBIX TAHHBIM ITOCTABITHKOM.

[lepBpiM miaroMm B (QOpMUPOBAHUU TPEOOBAHUMN SBIAETCA HACHTU(UKALNS OMOPHBIX
TOUYeK 3peHus. Bo Bcex meromax gopmupoBaHus TpeOOBaHMIN, OCHOBAaHHBIX HA HMCIIOJIb30BAaHUU
TOYEK 3pEHHUs, HauajabHas HIeHTU(UKALUs sBIseTcs HauOonee TpyaHoW 3amaueil. OnuH U3
MOJIXOJIOB K MICHTU(UKAIIMN TOYCK 3PSHHS] — METOJ "'MO3TOBOW aTaku', KOTJIa OMPEACIISIOTCS
MOTEHIIMATbHBIE CHCTEMHBIE CEPBHCHI W OpraHU3allli{, B3aUMOJICHCTBYIOIIME C CHUCTEMOM.
OpranmsyeTcss BCTpeYa JIMI, YYacCTBYIOUIMX B (OPMUPOBaHMHM TpPEOOBaHMIA, KOTOpHIC
npenaraloT CBOM TOYKH 3pEHHs. DTH TOYKHM 3pEHUS MPEICTABIAIOTCS B BHJE AHArPaMMBbI,
COCTOSAIIEH U3 psifa KPYroBbIX 001acTei, 0TOOpa)KaromuUX BO3MOXKHBIE TOUKH 3peHus (puc. 4).
Bo Bpems "M03roBoii araku" He0OX0IMMO UACHTU(ULIUPOBATH MOTEHI[UAIBHBIE OIOPHBIE TOYKU
3peHHs, CHCTEMHBIC CEpBUCHI, BXOAHBIC JaHHbIE, HE(PYHKIUOHAIbHBIE TpeOOBaHHUA,
YIPaBISIONIUE COOBITUS U UCKITIOUUTEIbHBIC CUTYAIUH.

Crnenyromeit cragueit mpouecca (GopMupoBaHHsS TpeOoBaHUM OyAeT UICHTUPHUKALUS
OMOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 moka3aHbl B BHJE TEMHBIX KPYrOBBIX oOnacteil) u
cepBHCOB (IIOKa3aHbl B BHUJE 3aTEHEHHbIX oOinacteil). CepBUCHI JOJKHBI COOTBETCTBOBATH
ONMOpPHBIM TOYkaM 3peHuss. Ho Moryr ObITh CepBHCHI, KOTOpbIE HE IIOCTAaBIEHbI UM B
COOTBETCTBUE. JTO O3HAYAET, YTO HA HAYAJILHOM JTare "MO3roBOW aTaku'" HEKOTOpPbHIE OMIOPHBIE
TOYKH 3pEHHUs HE ObUTM UACHTU(DUIIMPOBAHBI.

Onnara
Nomyerne 7 Knnewt Toeapa
08302 < =noKyNaTeD > Nposepra
\/' CTATHCTHRM
3aras
Hannyre HENpORABAEMSIA TOB2P3
00300 To83p
/ Noctoareit
( noKkynarens )
\p Nesars
BAMMMACTPATOP
Sanecerate s . ) || wmn
nocToAMMbIe v
nOKynaTemm Nonyerste
Komcynsramt = \
npoadseu L~ NPRACCTBACHA MNepeonpesenewne
N (e ) o
‘v’
focrynk Gase
noCTas MK LAMHBX
Nocraska «Mpopasaemsit Odopnenne 3akasa
T083p3 ¥7080p NOCTABLMKY

Pucynoxk 1.4 - JluarpamMmma uieHTU(PUKALNU TOUEK 3PCHUS
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Tabiuue

1.1

IIOKa3aHo

pacnpeeneHue

CEPBHCOB

JJIsL

HEKOTOPBIX

UACHTU(PUIMPOBAHHBIX HA puUcyHKe 1.4 Touek 3peHus. OAMH U TOT K€ CEPBUC 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 6azy Yyeka CTaTUCTUKU
un JTAHHBIX
ITonyuenue Haznauenun Hoctym [Iepeomnpen
yeka € LICHbI Karajory eJIeHUE
L[EHBI
3aka3 [lepeonpen [Iposepka | OdopmieH
TOBapa €JICHNE HaJIM4us ue 3aKasza
LIEHBI TOBapa
3aHeceHue «Iloxynaem Odopmiten | Ileuats
MOKYTIaTeN BIi» WK ue 3aKasza 3aKasza
s 1 CyMMBI «HEIOKyTa IIOKYIIaTell
IIOKYIIKU B €MBII» 10
6azy TOBap
JAHHBIX

Wudopmanus, u3BI€UCHHAs U3 TOYEK 3PEHUs, HCIOJIb3YyeTcs Ui 3alojHeHHs (opMm
1a0JIOHOB TOYEK 3pEHHMS M OpPTaHM3allid TOYEK 3PEHHS B HMEPAapXHI0 HACIEeNOBaHHUA. ITO
MO3BOJISIET YBUAETH 0OIIME TOUYKH 3pEHUs U MOBTOPHO HUCHOJIb30BATh HH(OPMAILIMIO B UEPAPXUU
HacnenoBanust. CepBHCHI, JaHHBIE U YIPABIAIONIAast HHGOOPMAIHS HACIIEYIOTCS TIOJJMHOKECTBOM
Touek 3peHus. Ha pucynke 1.5 mokazaHa d9acTe HEpapXuu TOYEK 3pPEHUS JUIL CHCTEMBbI
NOJJIEP’KKU 3aKa3a U y4eTa TOBapOB.

Bce ToukM 3peHus

NOCTaBLWMK

/

COTPYAHMEKN

R

KANEHTDI

ToBap

-

e

KOHCYNBTaHT

aAMUHUCTPATO

noxynatTeno

MNocToaHHbIN

nokynarens

Pucynok 1.5 - Mepapxus Touek 3peHUs

ATtTecTanus TpedOBaHMA

ATTrecranuga

JOJIKHa

MIPOJEMOHCTPUPOBATh,

4qTo

TpeOoBaHUS

NENCTBUTENBHO

OTIPEIEIIAIOT Ty CHUCTEMY, KOTOPYIO XOUeT UMETh 3aka3uuk. [IpoBepka TpeOoBaHUI Ba)kHA, TaK
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Kak omOKky B crenu@ukanuu TpeOGOBaHUN MOTYT MPUBECTU K MEPEAETIKE CUCTEMbI U OOIBIIUM
3aTparaMm, eciad OyayT OOHapyKeHbl BO BpeMs Ipolecca pa3pabOTKH CHCTEMbl WIM I0CIIEe
BBEJICHUS €€ B dKcIUTyaTannio. CTOMMOCTh BHECEHUS B CUCTEMY U3MEHEHUH, HEOOXOIUMBIX /IS
YCTpaHEHUs OIIMOOK B TpeOOBaHUAX, HAMHOIO BBIIIE, YEM HCIpPABICHHUE OIINOOK
NPOCKTHPOBAHUS WM KOJAUpoBaHMA. lIpuumHa B TOM, YTO M3MEHEHHE TpeOOBaHMN OOBIYHO
BJI€YET 3a COOON 3HAUMTENIbHbIE U3MEHEHMs B CUCTEME, 110C/Ie BHECEHUS! KOTOPBIX OHA JIOJDKHA
IIPOMTH OBTOPHOE TECTUPOBAHHUE.

Bo Bpemst nporiecca aTTecTaly AOJKHBI ObITh BBIIIOJIHEHBI PA3JIMYHbIE 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 (yHKuMA. CHCTEMBl TNpenHa3HAUYEHBl JJI Pa3HBIX TIOJIb30BaTeNe C pa3IMYHBIMU
NOTPEOHOCTSIMU, M MO3TOMY Habop TpeOoBaHHIl OyneT NpeacTaBIsATh COOOHW HEKOTOPBIN
KOMIIPOMUCC MEXKIY TpeOOBaHUSAMU IOJIb30BATENIEH CUCTEMBI.

2. IlpoBepka Ha HenpoTuBopeunBOCTh. Crienuduranys TpeOOBaHUM He JOJDKHA
COJICp)KaTh MPOTHBOPEYMUA. DTO O3HA4YaeT, YTO B TPEOOBAHHUAX HE JIOJDKHO OBITh
OPOTUBOPEYALIUX APYr IPYry OTpPaHWYECHUN MM pa3lIUYHbIX ONUCAHUHW OJHOH 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 TEXHOJIOTUMN
TpeOOBaHUS JIOJKHBI ObITH MPOBEPEHBl HAa BO3MOXKHOCTh WX PEAJbHOTO BBIIOJHEHUS. 3/1€Ch
TaKXe MPOBEPSIOTCS BO3MOXKHOCTH (prHAHCUPOBAaHUS U rpaduK pa3pabOTKH CUCTEMBI.

CymecTByeT ps METOJOB aTTECTAllMU TPEOOBAaHHWH, KOTOPHIE MOXXHO HCIIOJIB30BATh
COBMECTHO WJIN KaX/IbIi B OTAEIBHOCTH.

1. O630p TpeboBanuii. TpeboBaHMS CHCTEMHO aHATU3UPYIOTCS PELIEH3EHTAMHU.

2. IlporotunupoBanue. Ha 3ToM 3Tane npoTOTUIT CUCTEMBI IEMOHCTPUPYETCS KOHEUHBIM
MOJIb30BATENSIM U 3aKa3zyuky. OHM MOTYT SKCIEPUMEHTHPOBATH C 3TUM IMPOTOTHUIIOM, YTOOBI
yOeaUThCs, YTO OH OTBEYAET UX MOTPEOHOCTSIM.

3. 'eHepanmsi TECTOBBIX CIICHapueB. B wmjeane TpeOOBaHUS JIOJDKHBI OBITh TaKUMU,
4TOOBI UX peaNn3alnio MOKHO ObLJIO IpoTecTUpoBaTh. Eciiu TecTsl 11 TpeOoBaHuil pa3padbatsl-
BalOTCA KaK 4YacTh Mpolecca aTTeCTallH, TO YacTO ATO MO3BOJIAET OOHApYXHUTh NMPOOJIEMBbI B
cneundukanuu. Ecau Takue TeCThl CIOXHO MM HEBO3MOXKHO pa3paboTarh, TO OOBIYHO 3TO
03HAYaET, UTO TPEOOBAHUS TPYAHO BBINOJIHUTH U TIO3TOMY HEOOXOAMMO UX MEPECMOTPETD.

4. ABTOMaTH3UPOBAHHBIH aHau3 HenpoTuBopeunBocTH. Eciu TpeGoBaHuUs
NPEJCTaBICHbl B BHUJE CTPYKTYPHBIX WIM (OPMalbHBIX CHUCTEMHBIX MOJEIEH, MOKHO
UCMOJb30BaTh MHCTpyMeHTanbHble CASE-cpencTBa A  MPOBEPKH  HEMPOTHBOPEUUBOCTU
Mojenei. [l aBToMaTHU3MPOBAHHON MPOBEPKU HETPOTUBOPEUMBOCTH HEOOXOJUMO MOCTPOUTH
0a3y maHHBIX TpeOoOBaHMII W 3aTeM IPOBEPUTh Bce TpeOoBaHMSA B HITON 0a3e JaHHBIX.
AHanuzaTop TpeOOBaHUI TOTOBUT OTYET 000 BCeX OOHAPYKEHHBIX MPOTUBOPEUHUSIX.

[Tonp30BaTenbCKUE U CUCTEMHBIE TPEOOBAHNUS

Ha ocHoBanuM mosydyeHHBIX MOJENE CTPOSATCS MOJIb30BaTENIbCKUE TPeOOBaHMs, T.€. KaK
ObUIO CKa3aHO B HayaJle ONMMCAaHUE HAa €CTECTBEHHOM S3bIKE (DYHKIMH, BBHITOIHIEMBIX CUCTEMOMH,
Y OTPaHWYECHUH, HAKJIAAbIBAEMBIX Ha HEE.

[Tonp3oBarenbckre TpeOOBaHUS JOJDKHBI ONKCHIBATH BHEIIHEE MOBEJCHHE CHCTEMBI,
OCHOBHbIE ()YHKIIMM M CEPBUCHI MPEIOCTaBIsIEMble CUCTEMOM, €€ He)yHKIIMOHAJIbHbIE CBOWCTBA.
Heo6xoa1Mo BBIIENIUTE OMOPHBIE TOYKH 3pEHHS M CTPYNIUPOBATh TPEOOBAHMS B COOTBETCTBUU
¢ Humi. [lonb3oBarenbckue TpeOOBaHUSI MOXKHO 0(OPMUTH KaK MPOCTHIM NEPEUUCIEHUEM, TaK U
UCTIOJIb3Ysl HOTAIMIO BAPHAHTOB UCIIOIH30BAHHUS.

Jlanee cocTaBIsIOTCS CUCTEMHBIC TpeOoBaHus. OHU BKIIIOYAIOT B CEOSI:
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1. TpeGoBaHus K apXUTEKType cucTeMbl. Hanmpumep, 4uciio u pa3MerieHne XpaHwIUIl |
CEepBEPOB IPUIIOKEHUH.

2. TpeboBanus Kk mapamerpaM oOopyaoBaHus. Hampumep, yactora MpOIECCOPOB
CEpBEPOB U KIMEHTOB, 00bEM XpaHWIMIL, pa3Mep ONEpPaTHBHOM M BHJIEO MaMSTH, NPOIYCKHas
CIIOCOOHOCTH KaHajia U T.J.

3. TpeboBanus k mapamerpam cucteMmbl. Hampumep, Bpems OTKIMKa Ha JelcTBue
MOJIb30BATENsl, MaKCUMAJIbHBIA pa3Mmep mepeaaBaeMoro (aiina, MakcUMallbHasi CKOPOCTh
nepeaayy JaHHbIX, MaKCUMaJIbHOE YUCIIO OAHOBPEMEHHO pabOTarOIUX [0JIb30BaTEIeH U T. 1.

4. TpeboBaHUs K IPOrpaMMHOMY UHTEpQeEiicy.

5. TpeboBanust Kk  CTpykType  cuctembl.  Hampumep,  MacmrabupyemMocTsb,
pacnpenenéHHOCTb, MO1YJIBHOCTb, OTKPBITOCTbD.
- MaclITabUPyeMOCTb — BO3MOXKHOCTb PACIpPOCTPAaHEHHs] CUCTEMbl Ha OOJIbIIOE

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

- paclpeneNeHHOCTh - CHCTeMa JOJDKHA IIOAJCp)KUBATh paclpeleliéHHOe XpaHEHHE
JTAHHBIX.

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

- OTKPBITOCTh - HAJIWYHE OTKPBITBIX HHTEP(PEHCOB Ui BO3MOXXHOH J0pabOTKH U
UHTETPAIUH C IPYTUMUA CUCTEMaMH.

6. TpeOoBaHMs MO0 B3aMMOJCHCTBHIO M MHTETPAIMU C APYTUMH cucremMamu. Hampuwmep,
UCTIOJIb30BaHUE O00mIeil 0a3bl NaHHBIX, BO3MOXHOCTH IIOJIyYEHHs JIaHHBIX W3 0a3 JaHHBIX
OIpECNEHHBIX CUCTEM H T.I.

IMocTanoBKa 3a7a4u K NpaKTH4YecKoii padore 1

1. 3yuuTh npejiaraeMblii TEOpETUUECKUI MaTepual.

2. IlocTpouTh OMOPHBIE TOYKU 3peHHs Ha ocHOBaHMU MeToga VORD miist hopmupoBanus
U aHanu3a TpeOoBaHM. Pe3ynbraToM MOJKHBI SIBUTBCA JIBE JUarpaMMbl: JuarpaMmma
UACHTU(PUKAIIMY TOUEK 3PEHUS U AMarpaMMa UePApXHUH TOUEK 3PEHUS.

3. CocraBuTh MH(POPMALMOHHYIO MOJENb OyaylIel CUCTEMBI, BKJIIOYAIOIIYI0 B ce0s
ONMCAHUE OCHOBHBIX OOBEKTOB CHUCTEMBI M B3aUMOJEWUCTBUS MeEXIy HUMH. Ha ocHOBaHuU
UH(POPMALIMOHHOM MOJIeNH, uarpaMMbl UICHTU(UKALMN TOYEK 3PEHHUs, TuarpaMMbl 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 3aJjaHie Ha NHKEHEPHBINA MPOEKT.

Tabmuma 1.2 — UnauBuayanbHbIe 3a1aHUs

No [TpenmeTHas o6nacthb 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 3aBeieHUE NC ynpaBneHust
9 NudpactpykTypa npeanpusiTis CIIITP

10 | AnnmaparHas UHQPACTPYKTYpa NPEANPUITHS OKcrepTHas CUCTEMA
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Conep:xanue oT4yeTa

Ilo BbImosHEeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJHACTCA 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 JOJDKHA BKIKOYATh ITYHKTHI:

- YCIIOBHE 3aJjauH;

- IOPAZ0K BBITOJIHEHMUS.

- IPOrpaMMHO-aINapaTHBIE CPENICTBA, UCIIOIB3yEMbIEC IPU BHIOJIHEHHH PAOOTHI.

3amuTa OT4eTa IO 3aKIYacTcsd B IPEABbABICHUU IPENOJABATENI0 IIOJYyYEHHBIX
PE3YyJIbTaTOB B BHUIC cpafma U ACMOHCTpAalWM IMOJYYCHHBIX HABBIKOB IIPH OTBCTAX Ha BOIPOCHI
npernoaBaress.

KOHTpOJIbeIe BOIIPOCHI

. UTo Takoe )KHU3HEHHBIN IIUKI UHKEHEPHOTO IIpOoeKTa?

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

. [IpuBenute 3Tansl pa3paboTKU HHKEHEPHOTO MPOEKTA.

. Kakue sransr Bmrogaet B cedst mojens XK1 ITO cormacao 'OCT 19.102-77?
. Urto BKJIIOYAeT B ceOs 3Tan NpeApOeKTHOTO UCCIeI0BaHUS?

. [lepeunciure GpyHKIIMOHAIbHBIE TPEOOBAHUS K MHKECHEPHOMY MPOEKTY.

. [lepeuncnure ’3KcIuTyaTallMOHHBIE TPEOOBAHUS K HHKEHEPHOMY MPOCKTY.

. [lepeuncnure npaBuia pazpabOTKH TEXHUYECKOTO 3a/IaHHUS.

. Ha3oBuTE OCHOBHBIE pa3enbl TEXHUUYECKOTO 3aJaHHUs.

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

O©OoOo~NOoO ol WwWN -

IIpakTnyeckas padora 2. MeToabl U CPeACTBA NPOCKTHOI0 MEHEIKMEHTAa

Ieab padoThl: U3ydEHHE METOJIOB U CPEICTB IMPOEKTHOIO MEHEI)KMEHTA MHKEHEPHBIX
pEeLIeHMI; TPUMEHEHHE METO/I0B M CPEJICTB MMPOEKTHOTO MEHEKMEHTA.

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

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS IPAKTUYECKOM padoThI:

- HAINYHUC OIMMUMCAHUA NHXKXCHCPHOI'O IMTPOCKTA,

- IPOBE/ICHUE aHAIN3a OCYIIIECTBUMOCTH BHIMIOJIHEHUS MPOEKTA;

- HUIMYWE 3aKIIOYCHHS O BO3MOXKHOCTH pEANIM3allid  TPOEKTa, COJEPIKAIIETO
PEKOMEH/IAlMU OTHOCUTENIFHO pa3palOTKU CHUCTeMbI, 0a30Bble MPEUIOKEHUS MO 00BbEMY
TpeOyemoro Oro/pKkeTa, 4YHMciay pa3pabOTUYMKOB, BpEMEHHM M TpeOdyeMOMY MpPOrpaMMHOMY
00ecCTeyYeHuIo.

OcHoBBI TEOpHUH

[Ipobnembl ynpaBieHHs WH)XEHEPHBIMH HPOEKTaMU BIEpPBbIE MPOSBWINCHE B 60-x -
Hayane 70-x TroJoOB, KOI/|a MPOBAIWINCH MHOTHME OOJNbIIME MPOEKTHl IO pa3padoTke
IPOTPaMMHBIX TPOAYKTOB. bbumn 3adukcupoBaHbl 3afepkku B coszfganuu 10, oHO ObLIO
HEHA/IeKHBIM, 3aTpaThl Ha pa3paboOTKy B HECKOJBbKO pa3 MPEBOCXOIMIIN IEepBOHAYAIbHbBIE
OLICHKH, CO3JaHHbIE IPOTrPaMMHBIE CHCTEMBl 4YacTO HMEIM HM3KHE IIOKa3aTeln
IPOM3BOAUTENBHOCTH. [IpUYMHBI MpOBalOB KOPEHWIMCh B TeX MOAXO0JaX, KOTOphIE
UCTIOJIb30BAIMCH B YIIPABICHUM MpoeKTaMu. [IpumMensemas MeToauka Obula OCHOBaHA HA OIBITE
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yIpaBJIEHUS] TEXHUYECKMMHU IPOEKTaMH M oOKa3ajach HedPPEeKTHUBHON mpu pa3zpaboTke
IPOrPaMMHOI0 00eCIeUeHHMS.

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 MOJMUTUKU OpraHu3alMy, 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 ¢ yueToM OM3Hec-1IeIel OpraHn3alui OTHOCUTENIBHO pa3padaTsiBaemoro 110.

PykoBoauTenn  MpOEKTOB MPU3BaHbl  CIUIAHUPOBATh  BCE  dTalbl  Pa3pabOTKU
OporpaMMHOr0 mpoaykTa. OHHM Takke JOJDKHBI KOHTPOJMPOBATH XOJ BBHIMOJHEHHUS paboT u
coOurofieHHsI Bcex TpeOyeMbIX cTaHAapToB. [IOCTOSHHBIA KOHTPOJIb 3a XOJOM BBIITOJHEHUS
paboT HEoOXOoAWM sl TOro, YTOOBI IMpoLecc pa3padOTKM HE BBIXOAWJ 32 BPEMEHHBIE U
OrO/KETHbIE OTpaHUYeHHUs. XOpollee YIpPaBJICHHE HE TapaHTUPYET YCIEIIHOTO 3aBEepIICHUs
IIPOEKTa, HO IJI0X0€ yIpaBJIeHUE 0043aTeNbHO MPUBEAET K €ro MPOBAY. ITO MOXKET BHIPA3UTHCS
B 3aJiepXkKKe CpokoB caaud rorooro 11O, B mpeBbIlIEHHH CMETHOM CTOMMOCTH INPOEKTa U B
HecooTBeTcTBHH roToBOTO [10 ciennukanum TpeGoBaHUH.

IIponiecc paspabotku I1O cymiecTBEHHO OTIMYaeTCsl OT IMPOLIECCOB  pealn3aluu
TEXHUUYECKHUX IPOEKTOB, YTO IOPOXKAAET OINpEACICHHbIE CI0XHOCTH B  YIPaBJICHUU
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 YETKOM 3aBUCHUMOCTH MeXxAy Inpoueccom co3ganus I1O u TunoMm cosmaBaeMoro
IPOrpaMMHOT0 MpoAyKTa. J[pyrue TeXHUYEeCKUe AUCHUUIUIMHBI UMEIOT JJIUTENIbHYI0 HUCTOPHIO,
nporecchl pa3palOTKM TEXHUUYECKUX M3/eIMHA MHOTOKPAaTHO ONpoOOBaHbI U IPOBEPEHBI.
[Tpouecchl co3nanusg OOJBIIMHCTBA TEXHUYECKUX CHUCTEM XOpOILIO M3ydeHbl. M3yueHuem xe
npoueccos cozganus 110 crnenmanucTsl 3aHUMAKOTCS TOJIBKO nocienHee BpeMs. Iloaromy noka
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, 3HAYUTEIBHO OTIMYAIOTCS OT MPOEKTOB, peai30BaHHbIX
panee. IlosTomy, 4dYTOOGBI YMEHBIINTH HEOINPENEICHHOCTh B IUIAHWPOBAHMU IPOEKTA,
PYKOBOJIUTENN IPOEKTOB JOJKHBI 001agaTh OuY€Hb OOJBIIMM MpPaKTHYECKUM omnbiToM. Ho
MOCTOSIHHBIE TEXHOJIOTMYECKNE M3MEHEHUS! B KOMIIBIOTEPHON TEXHUKE M KOMMYHHUKALOHHOM
000pyIOBaHUU 00ECLIEHUBAIOT MPEABIIYIINI ONBIT. 3HAHUS U HABBIKHM, HAKOIJIEHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCS B HOBOM IIPOEKTE.

IlepeuncnenHble OTINYMS MOTYT IPUBECTH K TOMY, UYTO PeaIM3allds IPOEKTa BBIMAET U3
BPEMEHHOI0 Tpaduka WU TPEBBICUT OIOJKETHbIE accurHoBaHMs. [IporpamMMHbBIE CHCTEMBbI
3a4acTyl0 OKa3bIBAIOTCSI HOBUHKaMM Kak B '"HJIEOJIOTMUECKOM'", TaK U B TEXHMYECKOM IUIAHE.
[ToaTomy, mpenBUas BO3MOXKHBIE MPOOJIEMBbI B peain3aldyd IPOrpaMMHOTO MPOEKTa, CIEAYeT
BCerJa MOMHHUTb, YTO MHOTMM W3 HHUX CBONCTBEHHO BBIXOJHMTH 3a PaMKH BpPEMEHHBIX W
OIO)KETHBIX OTPAHUYEHHH.

IIpouecc ynpasiennsi pa3padoTKoii HHAKEHEPHOTO NMPOEKTA

HeBo3MokHO omucath M CTaHIApTU3UPOBATh BCE PAOOTHI, BHIMOIHIEMbIE B MPOEKTE IO
cozganuto [10. Dt paboThl BecbMa CYIIECTBEHHO 3aBUCST OT OPTaHMU3AIUH, TJE BBITOIHICTCS
pazpabotrka [IO, m oT Tuma co3maBaeMoOro MpOrpaMMHOTO Mpoaykra. Ho Bcerma MokKHO
BBIACIIUTD CICAYIOMIUC:

- Hanmucanue npegoxenuit o cozaanmio [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 moctkeHus. OHU Takke OOBIYHO BKJIFOYAIOT B Ce0sl 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 mnpemiokeHuil — OYeHb OTBETCTBEHHAsh paboTa, Tak Kak sl MHOTHX
OpraHu3anii Bompoc O TOM, OyneT JM MPOEKT BBINOJIHATHCA CaMON OpraHu3alueil wiu
pa3palaTeIBaTbCsl IO KOHTPAKTY CTOPOHHEH KOMIIaHUEH, sABiseTcs KputuueckuM. He
CYLIECTBYET KaKMX-JIMOO PEKOMEHJIAIMI 110 HAIMCAHUIO MPEJUI0KEHUH, 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. OmnpeneneHue 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 peanu3alnuu npoekra. PykoBoaurens 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 pabOT, ONMBITHBIA PYKOBOAHUTEIb MOXET COCTABHUTD SIC-
HYIO KapTHUHY O CTaJuM Pa3BUTHUHU MPOEKTa MPOCTO MyTeM HepOopMaabHOro OOLIeHHs ¢ paspa-
OoTuMKamH.

HedopmanbHblit MOHUTOPUHT YacTO MOMOTaeT OOHAPYKUTh MOTEHIHATIbHBIE TPOOIEMBI,
KOTOpBIE B SIBHOM BHUJE MOTYT OOHapyXuThCs nosaHee. Hanmpumep, exeaHeBHOe 00CyXkaeHHE
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 HaMeyaloIluecs MPOrpaMMHUCTCKHUE
po0JIeMbl 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 pealM3allid MpPOEKTa B IEJIOM M MOKa3aTh, HACKOJIBKO YXKe
pa3pabortanHas yacTth [10 cooTBeTCTBYET LI€ISIM IPOEKTA.

Bpewmst BbINOIHEHUS OONBLINX MPOTPAMMHBIX MPOEKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B TeueHne 3TOro BpeMeH eI U HaMEPEHUST OpraHU3aliY, 3aKa3aBLIEH IPOrPAMMHBINA ITPOEKT,
MOTYT CYIIECTBEHHO H3MEHHMTHCA. MOXKET OKa3aThCs, YTO pa3pabaThiBaeMblii MPOTrpaMMHBIN
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 PElIeHHe O NMpekpamieHuu pazpadbotku 110 nwim 00
U3MEHEHUH MpPOEeKTa B ILEJIOM C TeM, 4TOObl Y4eCTh W3MEHHBILHMECS LEIM M HaMepeHUs
OpraHu3au-3aKa3uuKa.

PykoBoauTenu MpoeKTOB OOBIYHO O0s3aHBI CaMU MOJOMPaTh MCIOJIHUTENEH IJIs1 CBOMX
NpoeKkToB. B wuyeanbHOM ciiydae mnpodecCHOHaIbHBI YpOBEHb MCIIOIHUTEICH JOJKEeH Co-
OTBETCTBOBaTh TOH paboTe, KOTOPYI0 OHU OyIyT BBINOJHATH B XOJ€ pPEANIM3alUU IPOEKTA.
OpnHako BO MHOTHX Cy4asiX pyKOBOJIUTENM TOJKHBI MOJIaraTbCsl HA KOMaHIy pa3paOOTUYHKOB,
KOTOpas Jjajeka oOT wujaeanbHO. Takas cuTyanus MoOXeT ObITh BbI3BaHA CIEIYIOUUMH
IPUYNHAMMU:
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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 caMOM oOpraHu3anuu-paspadoTuMke, 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 CiIy4a€ OHAa MOJKET IPHUBIIEYb K YYAaCTHIO B IPOEKTE HEOIBITHBIX WM HEIOCTATOYHO
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 OTPAaHUYCHHS U HE SBIsIETCS CBOOOTHBIM. BMecTe ¢ TeM HE0OX0IUMO, YTOOBI
XOTs Obl HECKOJIBKO WIEHOB TIpYHNbl pa3pabOTUYMKOB MMEIM KBATU(PHUKALMIO U OIBIT,
JOCTaTOYHbIC JUIs pabOThl HAJl JaHHBIM MPOEKTOM. B MpOTHBHOM ciTydae HEBO3MOXKHO M30eXKaTh
omun6ok B pazpabotke 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 IO03BOJIIET YETKO OLEHUTh CTENeHb 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;

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

- Tectep — cocTaBieHue IJIaHa TECTUPOBaHUS U arTecTanuu rorosoro I1O (mpoaykra),
COCTaBJICHUE CIIEHApHUsl TECTHUPOBaHUS, 0a30BbIN MpUMEp, MPOBEACHUE MEPOIPUATUI 1O IMJIaHy
TECTUPOBAHUS;

- Pazpabotunuk — MozenuMpoBaHME  KOMIIOHEHT IPOrPaMMHOT0  oOecredeHus,
KOJIUPOBAHUE.

IInanupoBanue npoexTa pa3padoTKN MHKEHEPHOI0 MPOEKTa

O¢¢dexkTuBHOE yNpaBiIeHHWE MPOrPaMMHBIM TPOEKTOM HAmNpsMYyK 3aBUCHT  OT
MPAaBWIBHOTO IUIAHUPOBAaHUS padOT, HEOOXOAMMBIX Ul €ro BhIMONHEeHHd. [lman 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 IMPOEKTa, pPacCMaTPUBAETCS BCEMH €ro
YYaCTHUKAMU KaK pPYKOBOJSIIMN JTOKYMEHT, BBIIIOJIHEHHE KOTOPOrO JIOJKHO HPHUBECTH K
YCIEIIHOMY 3aBEPILIECHUI0 NPOEKTa. OTOT IE€PBOHAYAIBHBIA IUIAH JOJKEH MaKCHMaJIbHO
0JIpOOHO OMMCHIBATH BCE ATAIBI pean3aliy POEKTa.

[Ipouecc nmnaHMpoBaHUS HAYMHAETCS, MCXOMAS M3 ONHCAHMSI CHUCTEMBI, C ONPEIECIECHUS
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 M pa3Mep IpoeKTa, a Takke
pacripenesnieHueM (QYHKIHMH Cpeu WCHOJIHUTENEH. 3aTeM OIpeNestoTCs 3Tambl pa3paboTKu U
TO, KaKhe pe3yJbTaThl JTOKYMEHTAallUs, MPOTOTHUIIBI, OJCUCTEMBbl WM BEPCUU NMPOTPAMMHOIO
OPOAYKTa) JOJDKHBI OBITH MOJYy4YeHbl 10 OKOHYAHMM JTHX »JTamnoB. Jlanee HaunmHaercs
MUKJIMYecKas 4acTh TutaHupoBanus. CHavana pa3zpabareiBaeTcs rpaguk padoT MO BBHITOJTHEHUIO
IPOEKTa WIIH JIaeTcsl pa3pellieHre Ha MpoI0JKEHNE UCTIONb30BaHUs paHee CO3JaHHOro rpaduka.
[Tocne 3TOro MpPOBOJIUTCS KOHTPOJIb BBIMOJIHEHUS PadOT W OTMEYAIOTCS PACXOXACHUS MEXIY
peaJbHBIM U TUIAHOBBIM XOJI0OM padoT.

Jlanee, mo Mepe MOCTYIUJICHHS HOBOM HHQOpPMAIMM O XOJE BBINOJHEHHUS MPOEKTa,

BO3MOXCH NCPECMOTP IMCPBOHAYAIBHBIX OLCHOK IMAapaMCTPOB ITPOCKTA. 9T0, B CBOIO 0O4YCpPClb,
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MOXET TPHUBECTH K M3MEHEHHIo Tpaduka pabor. Ecim B pesynprare 3THX HW3MEHEHHH
HapyLIAlTCs. CPOKH 3aBEPILEHMs] IPOEKTa, JOJDKHBI ObITh IEPECMOTPEHBI (M COIJIacoBaHbI C
3aka3uyukoM 110) mpoekTHbIE OrpaHUYEHHUS.

KoHeuHO, GONBIIMHCTBO PYKOBOAMTENEH HPOEKTOB HE IAYMAlOT, YTO pealu3anus HX
IPOEKTOB MPOWUJIET TIanKo, 63 BCAKUX mpobiem. JKenarenbHO OmucaTh BO3MOKHBIE MPOOJIEMBI
ele 710 Toro, Kak OHU MPOSBAT ce0s B XO/€ BBINOJIHEHUs IpoekTa. [loaTomy sydie cocTaBisTh
"meccumuctuueckue" rpadpuku pabor, yem "ontumuctuueckue". Ho, KOHEUYHO, HEBO3MOKHO
IOCTPOUTh IIJIaH, YYUTHIBAIOLIMHA BCE, B TOM 4YHCIE CllydailHble, NMpoOJieMbl W 3aJEp:KKU
BBITIOJIHEHUS MPOEKTa, MOTOMY M BO3HHKAET HEOOXOIUMOCTH IMEPHOAUYECKOrO IEepecMoTpa
IPOEKTHBIX OrPAHUYEHUI U ATANOB CO3JaHUS IPOTPAMMHOIO IPOAYKTA.

[Iman mpoekTa JOJDKEH YEeTKO I0Ka3aTh PECypChl, HEOOXOAMMBIE sl pealu3alnuu
IPOEKTa, pasjienieHue paboT Ha 3Tanbl M BPEMEHHOH rpauK BBINOJIHEHHMs 3THX 3TanoB. B
HEKOTOPBIX OpPraHM3alMAX IUIaH IPOEKTa COCTABISAETCS KaK €AMHBINA JTOKYMEHT, COJIEpKaluil
BCE BUJbI IUIAHOB, OMMCAHHBIX BhIIE. B Apyrux ciaydasx IUlaH IPOEKTa OMMCHIBAET TOJIBKO
TeXHOJIOTH4ecKui npouecc coznanust [10. B TakoM miane 00s3aTeNbHO 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 cityuae 60ib-
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 cnocoba moadopa KOMaHAbI
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 TNPOrpaMMHBIE PECypChbl, HEOOXOAUMBIE I pealu3allud IPOEKTa.
[TepeueHp anmapaTHBIX CPEJCTB M MPOTPAMMHOI0 0OecTeyeH s, HEOOXO0AUMOTO AJIsl pa3paboTKU
nporpaMMHoro mpojykra. Eciu anmmapaTHble cpeicTBa TpeOyercsi 3aKyrnaTh, MPUBOIUTCS HMX
CTOMMOCTbH COBMECTHO € Tpa)uKOM 3aKYIIKH U TOCTaBKH.

5. Pazbuenne pabor Ha osrtanbl. Ilpomecc peanusanmu 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 OTACITbHBIMH
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 PYKOBOAUTENEM OTUETHI O XOZ€ BBIIIOJIHEHUS paboT, CPOKH MX
NPEOCTABIICHUS, a TAK)KE MEXaHU3Mbl MOHUTOPHUHTA BCETO MPOEKTA.

[Inan nomkeH peryiaspHO MepecMaTpUBaThCs B Ipolecce peanu3anuu npoekra. OaHu
YacTH IUIaHa, Hampumep rpaduk paboT, U3MEHSIOTCA 4acTo, JIpyrue Oojee crabuiabHBL. Jlns
BHECEHHUS HM3MEHEHUIl B IUIaH TpedyeTcs creuuagbHas OpraHu3alnus JOKYMEHTOINOTOKA,
MIO3BOJIAOINAs OTCIEKUBATh 3TH U3MEHEHUS.

ITocTanoBKa 3a1a4M K NPAKTH4YeCKOH padoTe 2

1. U3yunTs npearaeMplii TEOPETHUECKHUIM MaTepHal.

2. CocTaBuTh MOAPOOHOE OMMCAHUE HHXKEHEPHOTO TIPOEKTA.

3.Ha ocHOBaHWM oONUCaHWS WH)XXCHEPHOTO TIPOCKTa IPOBECTH aHAIM3 Ipolecca
OpraHu3alMi NpoeKTUpOBaHus. B Xo/e aHann3a OTBETUTh Ha BOIPOCHI:

- UTo mpou30iAeT ¢ OpraHu3aiuen, eciim cucteMa He OyieT BBeIeHa B DKCILTyaTaluio?

- Kakue Ttexymme mnpoOnempl CYIIECTBYIOT B OpraHHW3allid M KaK HOBas CHCTEMa
MTOMOXET UX PEIIUTH?
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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 aHalli3a MOOJDKHO SABUTBCA 3aKIIIOUYEHHUE O BO3MOXHOCTH pCalu3aliu

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

Paspmensl MOMKHBI cofepkaTh PEKOMEHIAUM OTHOCHUTEIBHO Pa3padOTKH CHUCTEMBI,
0a30Bble IpeIOKEHHs M0 00BEMY TpeOyeMoro OroKeTa, YUCIy pa3padOTYMKOB, BPEMEHH U

TpeGyeMoMy NPOrpaMMHOMY 00€CIIEeUEHHIO.

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

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B cootBercTBUM C yKa3zaHHOW INpeAMETHON 001acTbi0 M KjaccoM pa3padaTbiBaeMOi
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 Toprosoe npeanpusitue 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 NPaKTUYECKOH padoTe IOMKEH COCTOATh U3 CIEAYIONIMX CTPYKTYPHBIX

DJICMCHTOB!:
- 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
npoliecca OpraHu3aliy IPOSKTUPOBAHUS; POJIH.

OcHOBHasl 9acTh OTYETa BKIIOYACT B ceOsi: OMHMCAaHUE WH)KEHEPHOTO MPOEKTA - HATMIHE
3aKJIIOYEHUS O BO3MOXKHOCTH  peajHM3allMd  TPOEKTa, COJEPXKAIIEro  PEeKOMEHJAINH
OTHOCHUTEIIHO Pa3pabOTKH CHCTEMbI, 0a30BbIC MIPEITIOKEHHS 110 00bEMY TpeOyemMoro OroKeTa,
YUCIy pa3pabOTUYMKOB, BpPEMEHM M TpeOyeMOMy MpOrpaMMHOMY OOECHEeueHHUIO; aHaIu3
OCYIIECTBUMOCTH: yKa3aTh BO3MOXKHBIE MPOOJIEMBbl U MYyTH HMX PEIICHUs; POJIU YYaCTHHUKOB
IPYyMIIbl pa3padOTKU MHKEHEPHOTO MPOEKTA.
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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 IMPOCMOTpPa Karajora, CpeACTBa CO3JaHHS 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 HY)KHO ciefoBartb. OOCyAnTe, YTO BbI JOJDKHBI JIeTIaTh B TAKOW CHTYaIlUH.

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 CUCTEMBbl JIOJDKHA COJAEpKaTh: JuMarpaMMy BapuUaHTOB HCHOJIb30BaHUS;
JyarpaMmbl B3aUMOJICHCTBUS Ul KaXKI0TO BapHaHTa MHCIIOJIB30BAHUSA; JHMAarpaMMy KIaccoB,
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 ¢
dTama aHajW3a M 3aKaH4YMBas CO3JIaHMEM MPOrPpaMMHOrO KOJa CHCTeMbl. B OoNbIIMHCTBE
CIIy4aeB 3TH TEXHOJOTHUHU MPEIBSIBISIOT BEChMa KECTKHE TPeOOBaHUS K MPOIECCY pa3paboOTKH 1
UCIIONIB3YEMBIM pecypcaM, a TMONBITKH TpaHCHOPMHUPOBATh WX TOJ KOHKPETHBIC IMPOCKTHI
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OKa3bIBAIOTCS Oe3ycnemHbMu. JTH TexHoioruu mnpenctasieHsl CASE-cpeacTBamMu BepxHeEro
ypoBas wim CASE-cpeactBamu nonHoro sku3HeHHoro mnukia (upper CASE tools wnm full life-
cycle CASE tools). OHu He M03BOJISIOT ONTUMH3HPOBATH ACATEIBHOCTh HA YPOBHE OTIEIBHBIX
9JIEMEHTOB MPOEKTa, U, KaK CJIEeICTBHUE, MHOTHE pa3pabOTUYMKH IMEpellId Ha TaK Ha3blBacMble
CASE-cpenctBa HmxkHero ypoBHs (lower CASE tools). OgHako OHM CTOJKHYJIHCH C HOBOWM
npo0biieMoil — mpo0sieMoil OpraHU3aluy B3aUMOJCHCTBUS MEXKIY pPa3IMYHBIMU KOMAaHJaMH,
peaTN3yIOUMMH TPOEKT.

YHupuuupoBaHHbIA A3bIK 00bEeKTHO-OPUEHTUPOBAHHOT0 MOJAEJIUPOBAHUS

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 HMHOOPMALMOHHBIX CHCTEM, U,
onHoBpeMeHHo, UML siBisieTcss 7OCTaTOuHO THOKMM I HACTPOMKU U TOAJIEPKKU CIennu(PUKU
JEeSTENIbHOCTH Pa3IMYHbIX KOMaH[ pa3paboTunKOB.

Cozpanne UML nauanoce B okTsi06pe 1994 r., xorma xum Pambo u I'pagu byu us
Rational Software Corporation ctanu paboraTe Haa oObequHeHHEeM cBouX MeTonoB OMT u
Booch. B Hacrosimee Bpemsi koHcopumyM moib3oBareneii UML Partners Bxmouaer B ceOs
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
pEeNpe3eHTaTUBHBIX MOJIENEH JJIsl OpraHM3alliy B3aMMOJACHCTBHUS 3aKa3uWKa M pa3padoTdymKa
NC, paznuunbix rpynn pa3padotunkos UC;

- COJIEPKUT MEXaHU3MBbI PACHIMPEHHS U CTICIUANIN3aUN 0a30BBIX KOHIICTIINH SI3bIKA.

UML — o510 craHmapTHas HOTAlUsl BU3YaJIbHOTO MOJETUPOBAHMS IPOrPAMMHBIX
cucteMm, npuHsTass koHcopuunymoMm Object Managing Group (OMG) ocenbto 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 H CpEACTBaX MOJCIUPOBAHUSI. OTH KOHIICTIUNM HEOOXOIUMBI B
OOJBIIMHCTBE MPHUKIAIHBIX 337a4, XOTs HE KaxJas KOHLENIMS HeoOXoquMma B KaXaoi dyacTu
Ka)K70ro npuiioxkeHus. [loap30BaTensM s3bIka Npe0CTaBIeHbl BO3SMOKHOCTH:

- CTPOMTb MOJIETd Ha OCHOBE CPEACTB sA1pa, 0Oe3 MCIOJIb30BaHUS MEXaHU3MOB
pacmpeHus [UTst OOJIBIIMHCTBA THITOBBIX MPUIIOKEHUI,

- 100aBIIATh IPU HEOOXOAMMOCTH HOBBIE JIEMEHTHI M YCIOBHbIE 0003HAUEHUS, €CIIH OHU
HE BXOIMT B SAPO, WM CIEHUATU3UPOBATh KOMIIOHEHTHI, CHCTEMY YCJIOBHBIX O00O3Ha4eHUI
(HOTaLMIO) U OTPAHUYEHUS JJIs1 KOHKPETHBIX MPEAMETHBIX 00acTel.

Azpik UML

Ouarpamma
BaApHaHTOE
HCMONB30BAHHA

[ I J

Dwarpamma Auarpamma
Knaccoe COCTORHMA

Luarpamma
nocnejoeaTens-
HOCTER

HurerpupoeanHan
UOAENL COXKHON
CHCTeMb!

Auarpamma
ABATENBHOCTH

Auarpamma Ouarpamma Avarpamnta
KOOMEepaLmu KOMNOHEHTOB PasBEpTLIBAHMA

Pucynok 3.1 - UHTerpupoBanHasi MOJENb CI0KHOM CUCTEMbI B HOTAIUK sA3bika UML
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Crannaptr UML npeanaraer cienyroomuii Habop Auarpamm Uit MOJCINPOBAHUS:
1. fmarpaMMbl BapuMaHTOB HCIIOJIb30BaHMs (use case diagrams) — JJisi MOJEITMPOBAHMS
OM3HEC-TIPOIIECCOB OpPTaHM3AlMU U TPEOOBAaHUI K CO3aBaCMOM CHCTEME);
2 nuarpammbl  kiaccoB  (class diagrams) — I8 MOJCNIHMPOBAHUS CTAaTHYECKOM
CTPYKTYPBI KJIACCOB CHCTEMBI U CBSI3€ MEXy HUMH;
3. muarpaMmbl oBeneHus cucreMsl (behavior diagrams):
3.1 nuarpammebl B3aumoierictBus (interaction diagrams):
3.1.1 nuarpammsI rocieaoBarebHOCTH (sequence diagrams) u
3.1.2 xooneparuBHble  nuarpammbl  (collaboration diagrams) — s
MOJIEJIMPOBaHUS Ipoliecca oOMeHa COOOMICHUSIMH MEXAY OObEKTaMHU;
3.2 nuarpamMMbl  cocTostHME  (statechart diagrams) — s MonaenwpoBaHUS
MOBe/IeHNs O0BEKTOB CHCTEMBI IPH IEPEeXO0J€ U3 OJHOIO COCTOSIHUS B JIPYTOE€;
3.3 muarpaMMmbl  gedrenbHOCTEed (activity diagrams) — 11 MOAEIMPOBAHHUS
MOBE/ICHUS CHCTEMbl B paMKax pa3IMYHBIX BaPUAHTOB 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 MoIenupoBaHUS
(bu3nYECKO apXUTEKTYpPhI CUCTEMBI.

JluarpaMMbl BADUAHTOB HCIOJIb30BAHUS

Ilonatue BapuaHTa wHcCHOJb30BaHUA (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 wucnonb3oBaHMS MpEACTaBIsET COOOW  IMOCIEAOBATEIBHOCTh JICUCTBHI
(TpaH3aK1Mii), BBIIOJIHAEMBIX CHCTEMOH B OTBET Ha COOBITHE, HHUIMUPYEMOE HEKOTOPBIM
BHEIIHUM OOBEKTOM (IEeHCTByIOIMM  JUIOM). BapuaHT UCHOJIB30BaHUS  OINUCHIBAET
TUIIMYHOE B3aMMOJEICTBHE MEXIy IOJB30BAaTEIEM M CUCTEeMOW. B mpocrteiimem ciydae
BapHaHT MCIOJb30BAaHUSl ONpENeNsieTcs B Mpolecce OOCYKIEHHS C TOJIb30BaTelIeM TexX
¢byHKuui, KoTOpble OH XoTen Obl peanu3oBaTh. Ha s3pike UML BapuaHT HCHONb30BaHUS
M300paXKaroT CIEYIONTUM 00pa3oM:

BEIPHEIHT HMCNONb30B2HKMA

Pucynok 3.2 - BapuaHT ucnoiabs30BaHus

JelicTByrolee 1110 (actor) — 3TO0 PoJib, KOTOPYIO MOJIb30BATENb UTPAET 110 OTHOIICHUIO
K cucreme. [leiicTByromue auia npeacTaBisioT co0oi poiiu, a He KOHKPETHBIX JIIOJeH WM
HauMeHoBaHUs paboT. HecmoTpss Ha TO, 4YTO Ha AMAarpaMMax BapUaHTOB HCIOJIb30BAHUS
OHM M300pa)karoTCsi B BHJE CTUIM30BAHHBIX YENOBEUECKUX (DUTYpPOK, JEHCTBYIOIIEE JHUIO
MOJKET Takke ObITh BHEIIHEW CHCTeMOM, KOTOpoi HeoO0Xoauma HeKoTopas WHGopMaius OT
naHHOW cucteMbl. [loka3blBaTh Ha JuarpamMme JEHCTBYIOIIMX JIML[ CJIELYET TOJIBKO B TOM
cilly4ae, KOrja WM JeHCTBUTENbHO HEOO0XOAMMBI HEKOTOpbIe BapuaHThI MCIoyb3oBaHMs. Ha
s3pike UML neficTBytolye auia npeacTapisioT B BUie Guryp:

Pucynox 3.3 - JleiicTByroriee nuio (aKTep)
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JleicTByromue JMna JEeisATCs Ha TPU OCHOBHBIX THIIA:

- II0JIB30BATEIH;

- CUCTEMBI;

- IpyT'He CUCTEMBI, B3aUMOJCHCTBYIOIUE C JAHHOM;

- BpeMmsl.

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

CBsi3u Mex1y BapHAHTAMH HCIHOJb30BAHWS W JAEHCTBYIOIIUMHU JULAMHU

B sa3sike UML Ha pauarpaMMax BapHaHTOB MCIOJIB30BaHUSA IOIJCPKUBACTCS
HECKOJIBKO THIIOB CBSI3€d MEXIYy DJJIEMEHTAMH JUarpaMMbl. JTO CBA3M KOMMYHHKAIUU
(communication), Bxiarouenus (include), pacumpenus (extend) u 06o0meHus (generalization).

CBsi3b KOMMYHUKAlMd — 3TO CBA3b MEXJY BAPUAHTOM  MCHOJb30BaHUSI U
nerctByromiuM aunoM. Ha sg3pike UML CBSi3M KOMMYHUKAaUMH IOKAa3bIBAIOT C IOMOIIBIO
OJIHOHAMPABICHHON acCOLMAIUH (CILIOUTHON JTMHUN).

OdopranTe kpeguT
1 * ANA KNWenTa BaHka
Knwewr Gakka

Pucynok 3.4 - [Ipumep cBA3M KOMMYHUKaLUU

CBs3b BKJIIOYEHHUS NPUMEHSETCSs B TeX CUTyalusiX, KOIjJa HMeeTcs KakoW-1nbo
(¢parMeHT MOBEIEHUS CHCTEMbI, KOTOpPbI IIOBTOpsieTcs Oojiee 4YeM B OJHOM BapHaHTE
ucrnonb3oBaHus. C  MOMOIIBIO TakUX CBA3ed  OOBIYHO MOJETUPYIOT  MHOTI'OKPATHO
UCIOJIb3YEMYIO (DYHKIIMOHAJIBHOCTD.

CBsi3p  paclIUpeHMs] TNPUMEHSETCS NPU ONMCAHMM H3MEHEHMH B HOPMaJIbHOM
INOBEACHNU CHUCTEMBI. Omna 1o3BOJIg€ET BApHUAHTY HCIIOJB30BaHUA TOJIBKO IIPpU HCO6XOI[I/IMOCTI/I
UCIOJIb30BaTh (DYHKIIMOHAIBHBIE BO3MOXHOCTH APYTOToO.

<<gxtend>>

g - -
T a— CHATE ABHBIA
CO cqyeTa
o
-~
o

<<include>>

BhINONHWTE
ycKOpeHHoe
CHATUE AgHer

AyTeHTMHUMPOBaTL
KNWeHTa

Pucynok 3.5 - [Ipumep cBsI3U BKIIIFOUEHUS U paCIIUPEHUS

C moMomBI0 CBSI3M OOOOIIEHHS TTOKa3bIBAIOT, YTO y HECKOJBKHX JEHCTBYIOIIUX JIUI]
UMEI0TCs O0IINE YePThI.
Cnyxawmi %

CnyxawmuA ;% Cnyxawmm BpemeHHbIW %
C NOYacoBon Ha oknage CNYHaLWA
onnarton

Pucynox 3.6 - Ilpumep cBsi3u 06001meHus
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JAuarpammbl B3aumojaeiicTBus (interaction diagrams)

Jmarpammbl ~ B3ammojielicTBus  (interaction  diagrams)  ONMHMCBHIBAIOT — TOBEACHHUE
B3aMMOJICHCTBYIOIUX Tpymn oO0bekToB. Kak mpaBwio, auarpamMma  B3auMOJCUCTBUSA
OXBaTHIBAaCT MOBEJCHHE OOBEKTOB B paMKaX TOJILKO OJHOTO BapHaHTa WUCIONb30BaHUs. 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-
MOJTy4aTel b HEKOTOPOil nH(pOpMAaIiel 1l OOHOBJICHUS €r0 COCTOSIHHUS.

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

HNmnepatuBHoe (imperative) cooOImeHHe — 3TO COOOILICHHE, 3allpallhBaoNIee Y
00BEKTA-TIOyYaTesl BHITIOJTHEHUE HEKOTOPBIX JICHCTBUIA.

CymecTByeT 1Ba BHAA JAMAarpaMM B3aMMOJCHUCTBHS: JUArpaMMBbl MOCIEA0BATEIIEHOCTH
(sequence diagrams) u koomepaTuBHbIe auarpammsl (collaboration diagrams).

JlmarpamMma nocJieioBaTeJIbHOCTH (sequence diagrams)
Jluarpamma mocCJeI0BaTeIbHOCTH OTPaXKaeT MOTOK COOBITHIA, MTPOUCXOISAIIMX B paMKax
BapHaHTa UCII0JIb30BaHM.
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Pucynok 3.7 - [Ipumep nuarpaMmbl OCAEA0BATEIIBHOCTH
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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 IpPOIECcCce B3aUMOJICHCTBHUS.

Kaxmoe cooOuieHne TpeAcTaBiIsieTcsi B BHIC CTPEIKH MEXIY JHHHUSIMH )KU3HH JBYX
00bekTOB. COOOIIEHHST TOSABISAIOTCS B TOM TOpPSJIKE, KaK OHHU IOKa3aHbl Ha CTPAaHUIE
cBepxy BHH3. Kaxkmoe cooOlieHue mnoMevaercss Kak MUHUMYM HMeHeM cooOmieHus. [Ipu
KENaHUM MOXHO J00aBUTh TaKXKEe apTyMEHTHl U HEKOTOPYIO YIPABISAIONUIYI0 HWH(OPMAIHIO.
MoxHo moka3zate camoneierupoBanue (self-delegation) — coobmienune, koTtopoe 0OBEKT
MOChITIAeT caMoMy cebe, TIPU ITOM CTpeKa COOOIIEHHUS YKa3bIBaeT Ha Ty K€ CaMylO JIMHUIO
HKHU3HHU.

JMuarpamma koonepaunuu (collaboration diagram)

JluarpaMmbl KOOTIEpalud OTOOPaXKAIOT MOTOK COOBITUH 4Yepe3 KOHKPETHBIH CIICHApHid
BapHaHTa WCIOJb30BAHUS, YHOPSAOYEHBI IO BPEMEHH, a KOOIEpPAaTHBHBIC JHATrPAMMBI
0oJbIllc BHUMAHHSI 3a0CTPSIFOT Ha CBS3AX MEXIY OOBEKTaMHU.

Ha mmarpamme koomepamnuy TpeicTaBieHa BCs Ta MH(OpMamus, 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 MOCIeI0BATEeIbHOCTh YKA3bIBACTCS ITyTEM HyMEepaluu
COOOLIEHUH.

2:CunTtaTe N KapTii
_—

1: MNpuHATE KapTY

5: Beon RIN-kopa (1234)

| MpuemHmk

Y¥npagnerue ATM |

+ MHALMAN 3N poBaTe

Pucynok 3.8 - [Ipumep nuarpamMmsl Koonepanuu

JAuarpammsbl kjaaccoB. O0mme cBeieHUs

JlmarpaMma KJIacCOB  OTIPEJCNIIeT THITBI KJIACCOB CHCTEMBI W Pa3UYHOTO pojIa
CTaTHMYECKHUE CBS3U, KOTOpPbIE CYIIECTBYIOT MeXAy HHMH. Ha pamarpaMmax KiiaccoB
HU300paXkaroTCsl Tak)Ke aTphOyTHl KJIACCOB, OTEpAIlMU KJIACCOB W OTPAHWYCHHS, KOTOPHIC
HAKJIAJBIBAIOTCS HAa CBS3U MEXKIY KJIacCaMH.

Huarpamma kiaccoB UML - 310 rpad, y31amMu KOTOPOTO SIBISIOTCS DJIEMEHTHI
CTaTHYECKON CTPYKTYphl MpoeKkTa (KIacchl, MHTEPQEHChI), a JyraMd - OTHOIIEHUS MEXKIY
y371aMu (accolMaliy, HaclieJOBaHNE, 3aBUCIMOCTH ).

Ha nuarpamme kiaccoB n300paskaroTCs CIEIYIONINE SIIEMEHTHI:

- [Taker (package) - HabOp IEMEHTOB MOJIEIH, JIOTHYECKH CBS3aHHBIX MEXIY COOOMH;
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- Kiacc (class) - onurcanne o0mux CBONCTB TPYIIIBI CXOIHBIX 00BEKTOB;

- Uurepoeiic (interface) - abCTpaKTHBIM Kilacc, 3aaroIiuii HAOOp Omepaluii, KOTOPbIC
00BEKT MPOM3BOJILHOTO KJIACCA, CBS3AHHOTO C JIAHHBIM HMHTEpQEiicoM, MPEeIOCTaBIsACT IPYTUM
0o0BbeKTaM.

IlocTanoBKa 321244 K HpaKTquCKOﬁ paGOTe 3

1. 3yuuTh nipeyiaraeMblii TEOPETHIECKUI MaTEepHal.

2. IlocTpoiite AuarpaMMy BapHaHTOB MCIOIb30BaHUS I BEIOpaHHOM MH(OPMAIMOHHOMN
CUCTEMBI.

3. BeimonnuTe pean3anuo BapHaHTOB HCII0JIb30BAHUS B TEPMHHAX
B3aUMOJICHCTBYIOIIUX OOBEKTOB M IMPEACTABIAIOIIYI0 cO00i HabOp Auarpamm:

3.1 nuarpaMM KJ1accoB, PEaJU3YIOIIMX BapHaHT UCIIOJIb30BAHUS;

3.2 nuarpaMM B3auMOJEHMCTBUA (AMarpaMM IOCJIEIOBATEIbHOCTH M KOOINEPaTHBHBIX
qyarpamMm), OTPaKaIOLUMX B3aMMOJEHWCTBHE OOBEKTOB B IPOLIECCE pealn3allii BapHaHTa
MCII0JIb30BaHUS.

4. Pa3nenuTh Kiacchl 110 aKeTam, UCII0JIb3Ys OJIMH U3 MEXaHU3M pa3OueHusl.

5. IlocTpoiite nuarpaMMmy COCTOSIHMM JAJi KOHKPETHBIX OOBEKTOB HH(OPMALMOHHOM
CUCTEMBI.

6. Iloctpouths OTUYET, BKIIOYAIOUIMIA BCE IOJIyY€HHBIE YPOBHHU MOJEIH, OIMCAHUE
(yHKIIMOHAIbHBIX OJOKOB, MOTOKOB JIaHHBIX, XpPaHWJIMIL U BHEIIHUX 00BEKTOB. IIpencraButh
OTYEeT IO MPAKTUYECKON paboTe 1Isl 3alUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B cooTBercTBUMU C yKa3aHHOI MpEeAMETHON 00JIacThbI0 M KIIACCOM pPa3padaThIBAEMOI0
MPOEKTa IOCTPOWTE JAUarpaMMy BapHAHTOB HCIIOJIb30BAaHUS, BBINIOJHUTE PEATU3AIUIO
BapHAHTOB HCIOJb30BaHUs, TOCTPOWUTE AMArpaMMy COCTOSIHMM [IJIsl 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 WHudpacTpyKTypa NpeanpusiTHs CIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPUSITHSI DKCIepTHasi CUCTEMA

Conep:xanue oTyera

[To BhImonHeHHOUW paboTte coctaBisiercs OoTueT. OTYET BBINOJIHSAETCA 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 CUCTEMBI, TUarpaMMa COCTOSIHHH JIJIsl 00beKTOB MH()OPMAIIMOHHON CUCTEMBI;

- 3aKJIIOYCHHE (BBIBOJIBI).

BBOIIHEUI YacCTb OTYCTA JOJIKHA BKIIFOYATh ITYHKTBI:

- YCIIOBHE 3aJ1a4H;
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- MOPAJOK BBINTOJIHCHUSA.

- IPOrpaMMHO-aIApaTHBIE CPEJICTBA, UCIIOIB3yEMbIC ITPH BHIIOJIHEHUH PaOOTHI.

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

KoHTpoJibHBIE BONIPOCHI

1. JlaiiTe onpeneneHue MOHATUIO «BAPUAHT UCIIOIb30BAHUS.

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

4. Kakue TUIbl cOOOIEHHI MOTyT IPUCYTCTBOBATh HA JarpaMmax B3auMojieiicTBus?

5. JlaiiTe onpeeneHne MOHATHIO KJIacc, 00BEKT Kilacca.

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 YIpaBileHUs NpoekTamu. [lonydyeHne HaBBIKOB
o MNPHUMCHCHUIO JaHHBIX MCTOI{OJIOFI/Iﬁ AJid IUIAaHUPOBAHHA IIPOCKTA. I/I3yT-IeHI/I€ METOO0B
yIpaBJIeHUs] KAYECTBOM NPOEKTUPOBAHUS MH(DOPMAIIMOHHBIX CHCTEM

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

TpeboBaHust K pe3ysbTaTaM BbINOJIHEHUS IPAKTUYECKON padOThI:

ITocTpouTth MOAENB yIIpaBIEHUS IPOEKTOM, BKIHOYAIOILYIO:

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

- IIOCTPOCHHE HA OCHOBE IOJIYYECHHBIX JAHHBIX CETEBOM M BPEMEHHOW Marpamm;

- 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 TEOpHUH

IlnannpoBanue NpoeKTa

VYnpasieHue mporpaMMHBIM 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 KOTOPOTO JOJIKHO MIPUBECTH K YCIEIIHOMY 3aBEPUICHHIO IPOEKTA. DTOT
HepBOHaLIaHI)HBIfI I1aH JOJDKEH MaKCHUMaJIbHO HO)]pO6HO OIMMCBIBATh BCC IJTaAllbl pCalnu3alliu
npoekTa. Kpome pazpaboTku miaHa MpoekTa, Ha MEHeKepa JIOKUTCS 0053aHHOCTh Pa3pabOTKU
JPYTUX BUJOB IUTAHOB. DTH BU/IbI IUTAHOB KPATKO OMKCaHbl B Tabauie 3.1.

B muctunre 1 nmokazan nponecc mmannpoBanus co3nanus [10 B Buze nceBaokona. 31ech
CENIaH aKIEHT Ha TOM, YTO IUIAaHWPOBAHME — 3TO UTEpaLMOHHBIN npouecc. ITockonpky B mpo-
OECCE BBINOJIHCHUA IMPOCKTA IMOCTOAHHO IMOCTYIIACT HOBaA I/IHCbOpMaI_[I/ISI, IIaH JOJDKEH PEry-
JSIPHO TIepecMaTpuBaThes. BaxkHbIMU (pakTOpaMu, KOTOpPBIE JOJDKHBI YYUTHIBATHCS TPHU pas3pa-
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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

OnuchIiBaeT CTaHAAPTBl M MEPONPHUATHS IO TMOAJEPKKE KauecTBa
paspabateiBacmoro [10

IInan arrecrauu

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

[Inman  ympasnenust | OnUCHIBaET CTPYKTYPY U MPOILIECCHI yIIpaBlIeHHUs KOH(PUTypaueit
KoHpurypamuei

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

HUSI U1 HEOOXOMMBIE JIJISl TOT0 PECypPChI

Ilman no ympasiue-
HUIO IEPCOHAIOM

OnuceiBaeT MEpOINPUATHS, HANPABICHHBIE HA TOBBIIICHHWE KBalIH(HKa-
[IUM YICHOB KOMaH/bl pa3pabOTUYNKOB

KoHTpoJIbHBbIE 0TMETKH 3TANOB PadoT

Menempkepy i opraHuzanuu npormecca coznanus 110 u ynpasiaeHus uM HeoOXoauMa
uHpopmanus. [TockonbKy camo mporpaMMHOe oOecreueHre Heocs3aeMo, Ta YIpaBIeHUYECKast
uHpOpMaLKs MOKET OBbITh IOJIydyeHa TOJIBKO B BHJIE JOKYMEHTOB, OTOOPaXAIOIUX BBIIOIHEHUE
OUEepeHOTrOo 3Tarna pazpaboTKU IPOrpaMMHOro NpoayKTa. bes 3Toil nHpopMauu Hellb3s CyIUTh
O CTENEHM TOTOBHOCTH CO3JaBacMOr0 IPOAYKTAa, HEBO3MOXKHO OLICHUTb IIPOM3BEICHHbBIE
3aTpaThl WIM U3MEHUTH rpaduk padorT.

IIpy nIaHMpoBaHMM TpOLIECCA ONPENEISAIOTCA KOHTPOJBHBIE OTMETKH— BEXH,
OTMEYAIONINE OKOHYAHWE OIMPEJEJICHHOro dTana padoT. s KaXqoi KOHTPOJBHOW OTMETKHU
CO3a€TCsl OTYET, KOTOPBIM MPENOCTABISAETCS PYKOBOJACTBY IPOEKTA. DTU OTYETHI HE JOJIKHBI
ObITh OOJBIIMMU OOBEMHBIMU JOKYMEHTAMH; OHM JOJDKHBI MOJBOAMTH KpaTKUE WTOTU
OKOHYaHHUsl OTJIENIbHOTO JIOTMYECKH 3aBEpIIEHHOr0 3Tamna MpOeKTa. JTarloM HE MOXET ObITh,
Hanpumep, "Hamucanme 80% koma mnporpamm", MOCKOJIBKY HEBO3MOXHO IPOBEPUTH
3aBeplleHre Takoro "atama'"; KpoMe TOoro, MogooHas HHPOpMaLUs MPAaKTUHYECKH Oecrose3Ha s
yIpaBieHUs, MOCKOJIbKY 3/1eCh He OToOpa)kaeTcs CBsA3b 3TOro "stama" ¢ JpyruMu 3TaraMu
cosnanus [10.

OOBIYHO TIO 3aBEPIICHMH OCHOBHBIX OOJBIIMX JTaloB, TaKUX Kak pa3paboTka
cneuruKanuy, MPOEKTUPOBaHUE M T.II., 3aka3uuky 1O mpenocraBisroTcs pe3yabTaThl UX
BBIMIOJTHEHUS, TaK Ha3bIBa€Mble KOHTPOJIbHBIE IPOEKTHBIE 3JIEMEHTHl. OJTO MOXET ObITh
JOKYMEHTalus, IPOTOTUIl MPOTrPaMMHOIO MPOJYKTa, 3aKOHYEHHble mnoacucreMsl 110 u T.x.
KOHTpoJIbHBIE MPOEKTHBIE 3JEMEHTHI, IpeaocTasisieMble 3akazuuky [1O, moryr coBmamare ¢
KOHTPOJILHBIMH OTMETKaMH (TOYHEE, C pe3yJbTaTaMu BBIOJHEHHs Kakoro-nubo srtama). Ho
oOpaTHOe yTBepkJeHue HeBepHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHUE MPOEKTHBIE
pE3yJbTaThl, KOTOPBIE UCIIONb3YIOTCS Il KOHTPOJIS 32 XOJIOM BBIIIOJIHEHHUS NIPOEKTA, U OHU, KaK
IIPaBUJIO, HE MPEAOCTABIIAOTCS 3aKazunky [10.

Jlnst ompeneneHuss KOHTPOJIBHBIX OTMETOK Bech mporiecc co3panus 1O nomxeH ObITh
pa3dMT Ha OTAENbHBIE STambl C YKa3aHHBIM "BBIXOJOM" (pe3ynbTaToM) KaXKJOro JTara.
Hanpumep, Ha pucynke 4.1 nokaszansl 3Tansl pa3paboTKu cnenudukanuu TpeboBaHMii B ciyyae,
KOrza Ui €e MPOBEPKU HCIONIb3YeTCs MPOTOTUIl CUCTEMBI, a TaKyKe€ MPEJICTABICHbI BbIXOJHbBIE
pe3yibTaThl (KOHTPOJBHBIE OTMETKH) KaXIO0TO A3Tama. 3AeCh KOHTPOJbHBIMH MPOEKTHBIMU
AIIEMEHTaMHU SIBJISIFOTCS TpeOOBAaHUSA U CHeUPUKAUS TpeOOBaHUM.
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Pucynok 4.1 - Dramsl nporecca pa3paboTKu CeHPUKAITTN

I'padux pador

CocraBienue rpaduka - 0JJHa U3 CaMbIX OTBETCTBEHHBIX Pa0OT, BHIIOIHIEMbIX MEHEKE-
pOM mpoekTa. 37ech MEHEIKEp OICHUBAET JIUTEIbHOCTh MPOEKTa, ONMpEAEsieT PEeCypcChl, He-
00XOAMMBIE 7Sl pean3alii OTACIbHBIX ATAMOB PadOT, U MPEJICTABISAET UX (ITAMbl) B BHJE CO-
[JIaCOBAaHHOW MOCTIEI0BaTENbHOCTH. ECliM TaHHBIN MPOEKT mo100eH paHee peain30BaHHOMY, TO
rpaduk paboT MOCIEIHEro MPOeKTa MOXKHO B3ATh 32 OCHOBY JUIs JAaHHOTO Mpoekta. Ho 3arem
CJIeIyeT y4ecTh, YTO Ha OTAENbHBIX dTamax HOBOT'O MPOEKTa MOTYT HCIOIb30BAaThCSI METOABI U
MIOJIXO/IbI, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PaHEe.

Ecnu mpoekT sBisieTcs WHHOBAI[MOHHBIM, MEPBOHAYAIBHBIC OLIGHKH IJIUTEIBHOCTU W
TpeOyeMBbIX pecypcoB HaBepHSKa OyIyT CIUIIKOM ONTHUMHUCTHYHBIMH, JaXe €CIU MEHEIKep
HOIBITAETCSl MIPEyCMOTPETh BCE BO3MOXKHbIE HEOKUAAHHOCTU. C 3TOM TOYKU 3pEHUS IMPOEKTHI
coznanus [1O He OoTIMUAIOTCS OT OOJBIIMX WHHOBAIIMOHHBIX TEXHUYECKHX NMPOEKTOB. HoBBIE
a’pOMNOPTHI, MOCTBI U JaXXe HOBbIE aBTOMOOWIM, KaK MPaBWIO, TOSABIAIOTCS TO3Ke
NePBOHAYAILHO OOBSIBICHHBIX CPOKOB MX CIAa4M WJIM MOCTYIUICHUS HAa PBHIHOK, YeMYy MPUYHMHON
ABIISIOTCS HEOXKUAAHHO BO3HUKININE MPOOIEeMbl M TPYAHOCTH. VIMEHHO mo3TOMy rpaduku pabot
HEOOXOMMO TIOCTOSIHHO OOHOBJISATH 10 MEpe IOCTYIUIGHHST HOBOW HH(OpMamuu o Xoje
BBINOJIHEHUS TPOEKTA.

B nporecce cocraBnenus rpaduka (pucyHok 4.2) Becb MacCUB padboOT, HEOOXOIUMBIX IS
peanu3alyy MpoeKTa, pa3dUBaeTCsl Ha OTJENIbHBIE ATAIbl U OLIEHUBAETCS BpeMs, Tpedyrolieecs
JUTSL BBITIOJTHEHUST KKA0T0 dTarna. OOBIYHO MHOTHE STalbl BHIIOIHSAIOTCS MapauienbHo. [ 'paduk
palboT JOJKEH MpeaycMaTpuBaTh 3TO M PACHpEAeNsTh NMPOU3BOACTBEHHBIE PECYPCHl MEXIY
HUMH HamOoyiee ONTUMaIbHBIM 00pa3oM. HexBaTka pecypcoB /il BBITOJHEHHS Kakoro-Iu0o
KPUTUYECKOI'0 3Tana - yacTasi IpHYrHa 3aJIepP’KKU BBIIIOJHEHUS BCETO MPOEKTa.

JUTUTETFHOCTH 3TAaNlOB OOBIYHO JTOJDKHA OBITh HE MeHbIIE Henenu. Eciiu ona Oyier 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)
YCTAaHOBUTh MAaKCHMAJIbHYIO JUIMTENILHOCTh 3TAaNoB, He npeBbimatonyto 8 wiu 10 Henens. Ecau
€CTb JTaIlbl, HIMEIOIIHE OONBIIYIO JUTUTEIHLHOCTD, UX CIEAYeT pa3OUTh Ha ATArbl MEHbIIEH [IH-
TEJILHOCTH.

[Ipu pacuere IMTEIBHOCTH ITAIlOB MEHEDKEP JOJDKEH YYHUTBIBATh, YTO BBIIOJHEHHE
aro60ro 3Tana He obolaeTcs 6e3 OONMBIINX WM MAIEHBKUX MPpo0JieM U 3azepxek. Paspaborunku
MOTYT JIOITYCKaTh OIIMOKHM WM 3aJepKUBATh CBOIO pabOTy, TEXHHKA MOXET BBIATH H3 CTPOS
au0o0 amnmapaTHble WJIM TPOTpaMMHBIE CPEICTBAa TMOAJCPKKH Ipolecca pa3pabOTKH MOTYT
MOCTYITUTh C ONO3MaHueM. EcCiiM NpOeKT WHHOBAIIMOHHBIA W TEXHUYECKH CIOXKHBIH, AITO
CTaHOBUTCS JIOTIOJHUTENBHBIM (PaKTOPOM MOSIBIICHHS HETPEABUCHHBIX NMPOOJIEM U YBEJINUYECHUS
JUTMTEIIFHOCTH pealTM3alliyl MMPOEKTa 110 CPABHEHHUIO C IIEPBOHAYATHHBIMH OIICHKAMHU.

Kpome BpeMeHHBIX 3aTpaT, MEHEIKEp [OJDKEH paccuuTaTh JIpyrue pecypchl,
HEOOXOMMBIC JJIS YCIICIIHOTO BBITIONHEHUS Kaxjaoro drama. OcoOblil BHI PECYpCOB — 3TO
KOMaHJa pa3pabOTYMKOB, NPUBJIEUEHHAs K BBIMOJIHEHUIO MPOEKTa. J[pyruMu BUAaMu pecypcoB
MOTYT OBITh HEOOXOIMMOE CBOOOIHOE ITUCKOBOE TMPOCTPAHCTBO Ha CepBepe, BpeMs
UCITIOJIb30BaHUSl KAaKOro-JIMOO CIeNUalbHOTO O0OpYZOBaHUS W OIO/DKETHBIE CpelcTBa Ha
KOMaHJAMPOBOYHBIE PACX0/Ibl IEPCOHANA, pabOTAIOLIETO HAJl IPOEKTOM.
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Pucynok 4.2 - IIpouecc cocraBnenus rpaguka padbot

CymecTByeT Xxopolilee SMIMPUIECKOe TPABUIIO: OLICHUBAaTh BPEMEHHBIE 3aTpaThl TaK, KakK
OyITO HMYEro HEMpPEIBUIACHHOIO U '"IUIOXOro" HE MOXET CIyYUThCs, 3aT€M YBEIUYHUTb 3TH
OLIEHKH Ul y4eTa BO3MOKHBIX IIpoOsaeM. Bo3MokHbIE, HO TPYJHO POrHO3UPYEMbIE IPOOIEMbI
CYIIECTBEHHO 3aBUCST OT TUIA U MapaMeTPOB MPOEKTa, a TAKXKE 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 MPEACTABISAETCS B BHIE HaOopa IuarpaMMm u
rpauKoB, IMOKa3bIBAIOIIMX pa30UMEHHE MPOEKTHBIX padoT Ha 3Tambl, 3aBUCUMOCTUH MEXIY
ATallaMy U paclpeseseHue pa3paboTuUKOB 10 3Tanam.

BpeMeHHbIE U ceTeBbIe THATPAMMBI

Bpemennbsie M ceTeBble nuarpaMMbl TOJIE3HBI JUIS TPEIACTaBICHUsS rpaduka padorT.
BpeMeHnnas nuarpamma TmoOKa3plBaeT BpeMsi Hadajla M OKOHYAHMS KaKJIOTO 3Talma W €ro
JumTenbHOCTh. CeTeBasi AuarpaMMa OTOOpakaeT 3aBUCHUMOCTH MEXAY Pa3IMYHBIMH JTallaMu
MpOEeKTa. DTU AUArPAMMBbI MOKHO CO3/1aTh aBTOMATHYECKU C MTOMOIILIO MPOrPaMMHBIX CPEICTB
MO/JIEPKKU YIIPABJICHHS HA OCHOBE MH(OpMAIIUU, 3aJI0)KEHHOM B 0a3e TaHHBIX MPOEKTa.

PaccmoTpuM 3Tambl HEKOEro MpoeKTa, MpeacTaBlieHHble B Tabn. 4.2, w3 KOTOpOH, B
YaCTHOCTH, BHJHO, 4TO dTam 13 3aBucur ot 3tama T1. OTo 3Haumrt, uro stanm T1 momkeH
3aBEpIINTHCS Tpexae, 4deMm HauHerca dtan T13. Hampumep, Ha »stanme T1 mnpoBogutcs
KOMIIOHEHTHBIN aHajdn3 CO3/1aBaéMOr0 TMPOrPaMMHOTO TIPOJAYKTa, a Ha Jrtame 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 TrpaduK mocieaoBaTeNbHOCTH ATanoB (pucyHok 4.3). Ha stom rpaduxe
BUOHO, KaKHUC pHGOTBI MOTYT BBIIOJHATBHCA MNapaJICIIbHO, a4 KAaKHUC [JOJIKHBI BBIITOJIHATHCS
HIOCJICZIOBATENBHO APYr 3a APYroM. DTambl 0003Ha4YeHBI MPSAMOYrojbHHKaMH. KOHTposbHBIE
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OTMETKH U KOHTPOJIbHBIE MPOCKTHBIE AIIEMEHTHI TTOKa3aHbl B BHJIE OBAJIOB M 0003HAYEHBI (KaK U
B Tabn. 4.2) OykBoili M C COOTBETCTBYIOIIMM HOMepoM. JlaThl Ha JaHHOW aMarpamme
COOTBETCTBYIOT Hadajly BBIMOJHEHHUs dTanoB. CeTeByl auarpamMmy CcCIleIyeT 4YWTaTh CJeBa
HAIpPaBO U CBEPXY BHU3.

14/7/99 15 pHe

19/9/99 T

Pucynok 4.3 - CereBas nuarpamma 3TanoB

Eciu 11 co3maHus ceTeBOM JuarpamMMbl HCIIOJIB3YIOTCS IPOTpaMMHBIE CpENCTBA
HOJ/ICP)KKM  YIPABJICHUS MPOEKTOM, KaXIbli 3Talm JO/DKEH 3aKaHYMBATbC KOHTPOJIbHOM
oTMeTkod. OuepenHOM ATam MOKET HayaTbCsl TOJIBKO TOI/a, Koraa OyAeT moJjyuyeHa
KOHTPOJIbHAsE OTMETKa (KOTOpas MOKET 3aBHCETh OT HECKOJIbKHX IPEIIIECTBYIOLUINX 3TaIloB).
[Toatomy B Tperbem cTonOie Tabna. 4.2 mnpuBeAeHbl KOHTPOJbHBIE OTMETKH; OHU OyayT
JOCTUTHYTHl TOJIBKO TOTJa, Korja OyAeT 3aBepllieH 3Tal, B CTPOKE KOTOPOro IOMEIIeHa
COOTBETCTBYIOIAasl KOHTPOJIbHAs OTMETKA.

JIro00i1 3Tam He MOXKET HauyaTbCs, MOKAa HE BBIIOJHEHbI BCE ATallbl Ha BCEX MYTHX,
BEJyLIMX OT Hayaja MpoekTa K JaHHoMy aranmy. Hanpumep, stan T9 He MoxeT HayaThbCs, IOKa
He Oyayr 3aBepmieHbl dTambl T3 u T6. OTmMeTuM, 4YTO B JaHHOM Cilydae JIOCTHXKEHHE
KOHTPOJIbHOM OTMETKH M4 roBOPHUT O TOM, UTO 3TH 3Tallbl 3aBEPIICHBI.

MuHuManbHOE BpeMs BBINIOJIHEHHSI BCEIO IIPOEKTAa MOYKHO PaccuuTaTh, IPOCYyMMHUPOBAB
B CETEBOM JAMarpaMMe JIMTENbHOCTH 3TaloOB HAa CAMOM JUIMHHOM NyTH (AJMHA MYTH 3]1€Ch
M3MEpPSETCS] HE KOJIMYECTBOM 3TallOB Ha IyTH, & CYMMapHOHN JJIUTENBHOCTBIO ITHUX JTAIlOB) OT
Hayaja IpoeKTa JI0 €ro OKOHYAaHMS (3TO TaK Ha3bIBaeMbli KpUTHYECKUM MyTh). B Hamem ciyyae
IPOIOJDKUTENBHOCTh MpoeKTa coctaBisier 11 Hexmens wnm 55 paboumx anedt. Ha puc. 4.3
KPUTHYECKHUM MyTh MOKa3aH 0oJjiee TOJICTHIMU JIMHUSMU, YEM OcTajbHble MyTH. TakuMm oOpazom,
o0111as1 MPOJOKUTENFHOCTh PEAM3alliU POEKTa 3aBUCUT OT ITANOB PadOT, HAXOIAIIMUXCS Ha
KpuTHueckoM myTH. Jlrobas 3amep)kka B 3aBepUIEHMM JIOOOr0 3Tama Ha KPUTUYECKOM MyTH
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/IepK€K) Ha KaKOM-HHUOYIb TYTH HE TMPEBBICUT MPOJOJIKUTEILHOCTH paboT Ha
KputndeckoM nytu. Hampumep, 3anepkka stana T8 Ha cpok, MeHpmmi 20 aAHEH, HUKAK HE
BIIUsAECT Ha OOIIYI MPOJODKHTENBHOCTh mpoekta. Ha puc. 4.4 mpencraBieHa BpeMeHHas
Juarpamma, Ha KOTOpOM [TOKa3aHbl BO3MOJKHBIE 33JI€P’KKH Ha KaXKI0M dTarle.
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Pucynok 4.4 - BpemenHas fuarpamma JUIMTEIbHOCTH 3TAIloB

CereBas nmuarpaMMa IO3BOJISIET YBUAETh B 3aBUCUMOCTH 3TallOB 3HaYMMOCTb TOTO HJIU
MHOTO 3Tara JUulsl peaju3aluy BCEero npoekra. BHMMaHue K 3TanaM KpUTHYECKOIO IYyTH 4acTo
IO3BOJISIET HAMTH CIIOCOOBI MX H3MEHEHMsI C TeM, YTOObl COKPaTUTh JJIMTEIBHOCTh BCEro
npoekTa. MeHepkephl HCIOIIb3YIOT CETEBYIO AUarpaMmy AJIs pacipeaeacHus pador.

Ha puc. 4.5 mnokazaHo apyroe mpeiacraBieHue rpaduka paboT. DTO BpeMeHHas
quarpamma (MHOTJa Ha3blBaeMas 10 UMEHU ee u3o0peratens auarpammoin ['aHTa) MoxeT ObITh
IIOCTPOEHA IPOIPaMMHBIMM CPENCTBAMU NMOJIJEPKKU Ipolecca ynpasiieHHs. OHa MOKa3bIBaeT
JUINTEJIbHOCTh  BBIMOJIHEHUS] KaXJOro d3Tama M BO3MOXHBIE MX 3aJepXKKH (TIOKa3aHBI
3aT€HEHHBIMH NPSIMOYTOJIbHUKAMHM), & TAK)KE JaThl Hayalla U OKOHYaHMSI KaX10T0 dTana. JTarbl
KPUTHYECKOIO IyTH HE UMEIOT 3aTECHEHHBIX MPSAMOYTOJIBHUKOB; 3TO O3HAYAET, UYTO 3aJCpHKKa C
3aBepUICHUEM JaHHBIX 3TAIlOB MPUBEJET K YBEITUUECHUIO JUTUTEILHOCTH BCErO IIPOEKTA.

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 pacnpeneneHNI0 BPEMEHH BBITIOTHEHUS ATAIIOB, MEHEKEP JOJIKEH PACCUUTATH
pacnpeelieHne pecypcoB Mo 3TaraM, B YaCTHOCTH Ha3HAYMTh MCIOJHUTENEH Ha KaXKIbli ATarl.
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B Tabn. 4.3 npuBeneHo pacrpenelieHue pa3paOdOTYMKOB HAa KaKIbIA 3Tal, NpPEeICTaBICHHBIN
Ha puc. 4.5.

[IpuBenennas Ttabmuma MOXKET OBITh HCIOJIB30BaHA MPOTPAMMHBIMH CpPEACTBAMHU
HNOJNJEPKKHU Tpoliecca YIpPaBJICHUSA JUIsl TOCTPOCHHS BPEMEHHOH JuarpaMMmbl 3aHSITOCTH
COTPYJIHUKOB Ha OMNpeAeNieHHBIX 3Tamax pabor (puc. 4.5). [lepconan He 3aHAT B paboTe HaI
IIPOEKTOM BCE€ BpeMsl ero peaiu3anuu. B TeueHue mepuoja HE3aHSATOCTU COTPYIHUKH MOTYT
OBITH B OTITyCKE, pa0OTaTh HAJ| IPYTUMH MPOCKTAMH, IPOXOAUTH O0yUECHHUE H T.JI.
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Pucynok 4.5 - BpemenHas quarpamma pacnpeesieHusi pabOTHUKOB I10 Tarnam

B Oonpmmx opraHuzanusx OOBIYHO pabOTaeT MHOIO CIEUUAIUCTOB, KOTOpbIE
3a/ICCTBYIOTCSI B TIPOEKTE MO Mepe HeoOxoaumocTu. KoHeduHO, TakoW MOIX0/I 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€KHO COAEPKUT KaKHe-HUOYIb OMIMOKH WIH
HenopaboTku. Ilo Mepe peanu3anMuM MpoeKTa PACCUUTAHHBIE OLEHKH JUTUTEIHLHOCTH
BBITMIOJTHEHUS 3TAnoB pabOT JOJIKHBI CPAaBHUBATHCA C PEANbHBIMU CPOKAMHU BBIIIOJIHEHUS 3THUX
3TanoB. Pe3ynbTarel cpaBHEHUS AODKHBI MCIONIb30BAThCSl B KAUECTBE OCHOBBI JJISl TIEPECMOTpaA
rpajguka paboT elle He pealn30BAHHBIX ATAlOB IMPOEKTa, B YAaCTHOCTU JI TOTO, YTOOBI
MOMBITATHCSl YMEHBIINUTD JUINTEIBHOCTD TAIIOB KPUTHUECKOTO ITYTH.

IlocTanoBKa 3a1a4u K NpPaKTHYecKoii padore 4

1. I3yuuTh npejiaraeMblii TEOPETUUYECKUN MaTepual.

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

3. IlocTpouts AMarpamMmy pacupeeneHus y4aCTHUKOB IPYIIIBI IO ATaraMm.

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
CTpaTeruu MjiaHupoBaHUs pUcKoB. [IpeacTaBuTh OTUET MO 1aOOPATOPHOM paboTe AJIs 3aLUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUN

B cooTBercTBMM ¢ yka3zaHHOW MNpeAMETHON O0OJACThIO M KIJIACCOM pa3padaThIBaeMOi
UH(POPMALIMOHHOM CHCTEMBI MOCTPOUTh BPEMEHHYIO M CETEBYIO AHMarpaMMbl; IOCTPOUTH
JUarpaMMmy pachpelesieHusl YYaCTHUKOB TPYIIBI 10 3TarnaMm; MOCTPOUTh CIUCOK BO3MOKHBIX
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PUCKOB C YKa3aHHUCM HA3BaHUA W OIKMCAHUSA PUCKA; IMPOBCCTU aHAJIIN3 PUCKOB; OIIHCATh
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 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEANPUITHS OKcrnepTHas CUCTeMa

Conep:xkanue oTyera

[To BemosHeHHOW paboTe coctaBisieTcss oTdyeT. OTYET BBIMOJHAETCA B DJIEKTPOHHOM
Buje. [1o BRIMOHEHHOMY OTYETY MPOBOAMTCS 3alIUTa MPAKTUYECKON PabOTHI.

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

- TUTYJIbHBIN JIUCT;

- BBOJIHAasl 4acTh: KpaTKOE OINHCAHME Leleil MmpoekTa. BBoagHas yacTh oTyeTa JIOJKHA
BKJIFOYATh NYHKTBHI:  YCJIOBHE 3aJa4yM; TOPAIOK BBIINOJIHEHHUS; MPOrpaMMHO-anapaTHbie
CPEIICTBA, UCIIOIb3yEeMbIE MPU BHITOJTHEHUH PAOOTHI.

- OCHOBHasg dYacTh (omucaHwe paboThl): ONUCaHWe WHOOPMAIMOHHOW CHCTEMBI;
BpEMEHHAasi W CeTeBas JuarpamMmbl YIpaBleHHUs TpoekToM paspabotku HC; numarpamma
pacripeiefieHusi y4aCTHUKOB TPYIIBI MO 3TaraM; CIHUCOK PUCKOB; aHAJIU3 PUCKOB; CTpaTETrHs
MJIAHUPOBAHUS PUCKOB.

- 3aKJII0YEHHE (BBIBOJBI);

- CIIMCOK MCIOJIb30BAaHHOM JIUTEPATYPHI.

3ammTa oT4eTa 1Mo MPAKTUIECKON paboTe 3aKII0YaeTCs B MPEAbIBICHUH MPENOIaBATEIIO
MOJTyYEHHBIX PE3yJbTaTOB B BUJE (aiiia U JEMOHCTPALUU TOJYYEHHBIX HaBBIKOB IPU OTBETAX
Ha BOIPOCHI TIPETIO/IaBaATEIIs.

KoHnTpoJsbHbIe BONPOCHI

1. VYnpasieHue kaueCTBOM MPOrPaMMHOTO MPOIYKTA.

. [Ipouecc mnanupoBanus co3ganus [10.

. KoHTpOsbHbIE OTMETKH ATAIOB padoT.

. 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 owN

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

Leanb padorsl: M3ydeHue crpareruu yrnpaBieHHs PUCKAaMH MPH YIPABICHUU MPOECKTAMHU.
Ilonmy4yeHue HaBBIKOB II0 NPUMEHEHMIO JAHHBIX METOMOJIOTHMH Ul IJIAHUPOBAHUS IIPOCKTA.
N3yuenue MeTofioB yrpaBieHHUs Ka4eCTBOM MTPOSKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM.

34




[IpakTuyeckas pabOoTa HampaBieHa Ha O3HAKOMJICHHE C OCHOBHBIMH TOHSTHSIMHU
METO/I0JIOTUH YIIPABIICHUS TPOEKTAMU, MOJYyYE€HUE HABBIKOB IO MPUMEHEHHUIO TAHHBIX MOHATUN
IpY MOCTPOSHHUH IIIaHA MPOEKTa, MOCTPOSHHs rpaduka padoT, pacnpeaeIeHUs UCIIOTHUTEICH,
YOpPaBJIECHUS PUCKAMM, M3YYEHHE METOAOB  YIPABICHHS  KAueCTBOM  HPOCKTHPOBAHUS
MH(QOPMALIMOHHBIX CUCTEM, H3YUECHHUSI METPUK KauyecTBa IPOTrPaMMHOT0 00ecTieYeHusl.

TpeboBaHust K pe3ysbTaTaM BBIMOJTHEHUS IPAKTUYECKON padOThI:

[TocTpouth MOAENB yIIpaBIEHUS IPOEKTOM, BKIHOYAIOIILYIO:

- OIIPEZCIICHUE BCEX JTANOB MPOEKTA, 3aBUCUMBIX 3TAIlOB, ONPEIEICHUE NIUTEIBHOCTH
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 MO ATaIaM.

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

OcHoBBI TEOpUH

CrtpaTeruu ynpasJjieHUsl PUCKAMHU NIPH YIIPaBJIeHUH POEKTAMHU

BaxxHoll yacThio paboThl MEHEIKepa MPOeKTa SBJSAETCS OLEHKA PUCKOB, KOTOPbIE MOT'YT
NOBIHUATh Ha TpapuK pabOT WIM HAa KA4eCTBO CO3/IaBa€MOT0 IMPOrPaMMHOIO TMPOAYKTa, U
pa3paboTka MEpPOIPUATUH 110 MPEeJOTBPAILEHUIO PUCKOB. Pe3ynbTaThl aHAIN3a PUCKOB JIOJKHBI
OBITh OTpa)ke€Hbl B IIaHE MpoekTa. OnpezeneHue PUCKOB U pa3pabdOTKa MEPONpPUATUN I10
YMEHBUICHUIO UX BIMSHUS Ha XOJ] BHIIIOJHEHUS IIPOEKTA Ha3bIBAETCS YIPABICHUEM PUCKAMHU.

KoHkpeTHble THUIBI PUCKOB, KOTOPbIE MOTIYT OKa3aThb BJIMSHHME HA JIaHHBIM IPOEKT,
3aBUCAT OT BHUJA CO3/1aBa€MOr0 IMPOTrpaMMHOr0 MPOAYKTa U OT OPraHU3allMOHHOIO OKPYXKEHU,
[JIe pealu3yeTcsl MporpaMMHbIA IpoekT. BmecTte ¢ TeM MHOruMe THUIBI PUCKOB CIOCOOHBI

HOBJIHUATH HA JIIOOBIE MPOrpaMMHbIE MPOEKThI, ’TU PUCKU MTPUBEJEHBI 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
T'OTOBLI K 3KCILTyaTallun

N3meHenue Puck ans npoekra u | IlosiBneHne 60JIbIIOr0 KOJTUYECTBA
TpeOoBaHU TSt HETIpe/IBUICHHBIX U3MEHEHNU B TPEOOBAHMSIX,
pa3pabaTbiBaeMOro | mpeabsBIsSEeMbIX 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 | Pazmep cuctemMbl 3HaUUTENBHO MTPEBBICHIT
pa3pabaTeiBaeMOi TSt MEPBOHAYATEHYIO OIICHKY
CHCTEMBI pa3pabaTbIBaeMOro
MPOIYKTA
Henocrarounas Puck nns CASE-cpencTBa, npeaHa3HauYeHHbIE IS
s dextuBHOCT CASE- | pazpabaTeiBacMoro | moaep KKy MPOEKTa, OKa3aIuCh MEHEe
CPEICTB IPOJYKTa 3¢ EKTUBHBIMH, YEM 0KUAATIOCH

N3meHenus B buznec-puck

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

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

VIOpolEeHHO pPUCK MOYKHO ITOHMMaTh KakK BEPOSATHOCTb MPOSIBICHHUS KaKUX-JIHOO
HEOJIaronpusATHBIX OOCTOSTENbCTB, HETAaTUBHO BIMAIONIMX HA peaM3alluio IMpoekTa. Puckm
MOTYT YI'POKaTh IIPOEKTY B LIEJIOM, CO31aBaEMOMY IIPOrPaMMHOMY IIPOAYKTY MJIM OPraHU3aLNN -
pa3paboTurKy. MOXHO BBIIETUTH TPU TUIIA PUCKOB.

1. Pucku 118 mpoeKTa, KOTOpbIe BIUAIOT Ha rpaduK paboT UM pecypchl, HEOOXOAUMBbIE
JUIS BBITIOJIHEHUS ITPOCKTA.

2.Pucku g pa3pabarblBaeMoro  MpOAYKTA, BIUAIOLIME HAa  KayecTBO  WIIHU
IIPOU3BOIUTENILHOCTD pa3padaThiBAEMOI0 IPOrPaMMHOTO MPOAYKTA.

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

KoneuHo, 3TM TuHIIBI pPHCKOB MOIyT Iiepecekarbcs. Hampumep, eciaum  ONBITHBIA
IPOTPAMMUCT MOKHUAAET MPOEKT, 3TO OyIeT PUCKOM [yl MPOEKTa (IMIOCKOJBKY 3aJepKUBAETCS
CPOK cJJaud TOTOBOTO INPOAYKTA), PUCKOM MJis MHMPOAYKTa (TaK KaKk HOBBIH IPOrpPaMMMCT,
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 I0Ka3aHa Ha puc. 5.1. DTOT npouecc COCTOUT U3
YETBIPEX CTaJHM.

1. Onpenenenue puckos. OnpeAenstoTcss BO3MOXKHBIE PUCKH s NPOEKTa, JUIs
pa3pabaTbIBaeMOro MpoayKTa U OM3HEC-PUCKH.

2. Amamu3 puckoB. OIIeHUBaeTCsT BEPOSITHOCTb M TOCIEOBAaTENIbHOCTh  IMOSBJICHUS
PHCKOBBIX CUTYAILHi.

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

4. MoHuTOpHUHT pUCKOB. [ToCTOSSHHOE OlIEHHBaHUE BEPOSITHOCTEN PUCKOB U BBIIIOJHEHHE
MEPOIPUATHH 110 CMATYEHUIO ITOCIIEICTBUM MPOSBICHNS PUCKOBBIX CUTYAILlHH.

MaHKTOpKH
pHCKOS

CnpengeneHwe
DHCKDB

Y Y L
CnvMcoK Crincok MeponpuATHA No Ok
NOTEHLHEN bHE NEREOCTENEHHBX NpeaoTERALLEHWO F.F'..Hﬁa_
DHCKOS PHCKDE PMECKOB o

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 YIIPABJIEHUS PUCKAMH, 3aT€M IOCTOSIHHO OTCIJIEKHUBAETCS CUTYallMsl BOKPYT
peanu3anuu mnpoekrta. [Ipym mocTyruieHun HOBOM MH(OpMAIMM O BO3MOXHBIX PHCKaxX 3aHOBO
IIPOBOJIUTCS aHAJIU3 PUCKOB U MEPBOCTENIEHHOE BHUMAHUE yIEIsAeTCs HOBBIM puckam. [Io mepe
MOCTYIUICHUs HOBOW HMH(OpManuy Takke H3MEHSIOTCA IUIaHBl MEPONpPUSATHH 1O TMpenoT-
BPALCHUIO U CMATYEHUIO PUCKOB.
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PesynbraThl mpouecca ynpaBlIeHMsT PUCKaMH JOKYMEHTUPYIOTCS B BHJAC IUIAHOB
ynpasieHus puckamu. OHM JTOJDKHBI BKJIFOYATh OINMCAHME BO3MOJKHBIX ITPOEKTHBIX PUCKOB, MX
aQHAJIN3 U [IEPEUEHb MEPONPUITUM, HEOOXOJUMBIX JIJISl YIPABJICHUS PUCKAMHU.

Onpenesienne pucKoB

Omnpenenenrue pucKoB — IepBas CTaaus IMpoliecca ynpasieHus puckamu. Ha 3toil cra-
JTUU OMUCBIBAIOTCSI PUCKHU, KOTOPBIE MOTYT MPOSIBUTHCS MPHU peanu3aliy Mpoekta. B npuniumne
Ha ATOM CTaJMU HE JOJKHA OLICHUBATHCS BEPOSTHOCTh M 3HAYMMOCTH PUCKOB, HO HA MPAKTHKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIHHBIMU MOCIIEICTBUAMU OOBIYHO OTOPACKIBAIOTCS CPa3y.

OrmpeziesieHHe PHUCKOB MOKET BBIMOJIHATECS B PEKUME KOMAHJIHOW paboThl C
HCITOJIb30BaHUEM T0IX0/1a "MO3roBoi MTYpM'" JTHOO OCHOBBIBATHCS Ha OMbITE MeHekepa. [Ipu
ONpENICTICHUN PUCKOB MOKET MOMOYb MNPUBEACHHBIM HUXKE CHHCOK BO3MOXKHBIX KaTeropui
PHCKOB.

1. Texnomoruueckre  pucku. [IpoucrekatoT U3 NPOrpaMMHBIX M alMapaTHBIX
TEXHOJIOTHi, Ha OCHOBE KOTOPBIX pa3pabaThIBacTCs cUCTEMA.

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

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

4. Unctpymentanbuble  pucku. CBszanbl ¢ ucnonb3yembiMu CASE-cpenctBamu  u
JIpYTMMHU CpeICTBaMU MOIJEPKKHU Ipolecca coznanus [10.

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

6. Pucku onenuBanusi. CBs3aHbl ¢ OLIEHUBAHUEM XapaKTEPUCTHK MPOTPAMMHOMN 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 pa3pabaTbIBa€Mblii MPOTPAMMHBIN MPOAYKT, MPOEKT
WJIM OpraHu3aluo-pa3padoTuuKa.

Tabnuia 5.2 - Kateropuu prckos

Kareropust puckos ITprmepsl pUCKOB

TexHOMOrnYeCcKne pUcKu baza nmaHHBIX, KOTOpasi MCMOJNB3yeTCs B MPOTPaMMHOI cHCTeME,
He obOecreunBaeT 00padOTKY 0KUIAEMOT0 00beMa TpaH3aKIIUM.

[TporpaMMHBbIe KOMIIOHEHTBI, KOTOPbIE MUCIOIB3YIOTCS TOBTOPHO,
UMEIOT Ae(EKThl, OrpaHUYMBAIONIUE MX (YHKIUOHAJIbHBIE BO3-

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

Benymmuii pazpaboTurk 3a00y1€71 B caMOe KPUTHUIECKOE BPEMSI.
HeBo3Mo)kHO oprann3oBath He00X0quMOe 00yUeHHEe IepCcoHalIa

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

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

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

Pucku, CBSI3aHHBIE ¢ | U3smenenus tpeOoBaHUI MPUBOAAT K 3HAUUTEIBHBIM MOBTOPHBIM
CUCTEMHBIMU TPEOOBAHUSIMHU | TEMHBIMU TpeOOBaHUSIMU paboTtaM 1O MPOEKTHPOBAHUIO
CHUCTEMBI.
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[lepBoHavanbHas HeuyeTKas (QOPMYIMPOBKA TMOIH30BATEIBCKUX
TpeOOBaHUI MpHUBENa K 3HAYUTEIHHBIM U3MEHEHUSM CHCTEMHBIX
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 TMPEBBIIIACT MEPBOHAYAIHLHO
pacCUYMTaHHBIN

AHaJIU3 PUCKOB

[Ipu aHanmuze mg KaXa0ro OINPEEIEHHOrO0 PUCKAa MOJICUUTHIBAETCA BEPOATHOCTH €r0
NpOsIBIICHUST W ymepO, KOTOpPhIi OH MOXXET HaHecTH. He cymiecTByeT MpOCTBIX METOJIOB
BBIIIOJTHEHHSI aHAJIU3a PUCKOB — B 3HAYUTEIBHOM MEpEe OH OCHOBAaH Ha MHEHUW M OIBITE
MeHeKepa. MOKHO MPUBECTHU CIAEAYIOLIYIO KAy BEPOSITHOCTEN PUCKOB U UX IMOCIIEICTBUM.

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

Bo3moxHbIN yiepd OT PUCKOBBIX CUTYallUd MOXKHO MOJPAa3/AeiIuTh Ha KaTacTpoduue-
CKHUH, Cepbe3HbIN, TEPIUMBIN U HE3HAYNUTEIIbHBIM.

Pe3ynbrarhl aHanm3a PHCKOB JOJDKHBI OBITH MPEACTABICHBI B BUIC TAOJHUIBI PUCKOB,
VIOPSAOYEHHBIX IO CTENEHU BO3MOXHOro yiepba. B tabm. 5.3 mpuBeneH ymopsigoueHHBIN
CIIUCOK PHCKOB, OMHMCAHHBIX B Ta0d. 5.2 TaM ke yKa3aHbl BEPOSTHOCTH ITHX PHUCKOB. 37€Ch
BEPOATHOCTH PUCKOB M CTENEHb yliepOda OT HUX yKazaHbl MPOU3BOJbHO. Ha mpakTuke ans ux
ompezeneHuss HeoOXoauma moapoOHass uHpopMalus o Mpoekte, TexHoioruu co3manus I10,
KOMaH/1e pa3pab0TYMKOB U O CAMOM OpTraHHU3all1H.

Tabnuua 5.3 - Cnucok puCKOB MOCIIe MPOBEACHHS UX aHAJIN3a

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

HeBo3moxxHo monoOpaTh paboTHHUKOB ¢ TpeOyromumces | Bricokas Karactpoduueckas
npodecCHOHATIBHBIM YPOBHEM

Benymmit paspabotuuk 3abonen B camoe kputuueckoe | Cpemnsis CepbesHas

BpeMsI

[IporpaMMHbIe KOMIIOHEHTBI, HCIIOJIb3yeMble MOBTOPHO, | CpenHss Cepbe3Has

UMEIOT 1e(DeKThl, OrpaHUYMBAIOIINE UX (PYHKIIMOHAIbHbIE

BO3MOXKHOCTH

W3meHenus TpeOOBaHMI NPUBOIAT K 3HauuTenbHbIM | CpeaHsas CepbesHas
MOBTOPHBIM PabOTaM IO MPOEKTUPOBAHUIO CUCTEMBbI

B opranmzauuu, BeimodHstomed —paspaborky I1O, | 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

IlepBonavasbHast HEuYeTKas dopmymnuposka | Cpennss Tepnumas

IIOJIB30BATCIIbCKHUX Tpe6OBaHHI>'I IIpHUBCJIa K 3HAYUTCIIbHBIM
U3MCHCHHAM CHUCTCMHBIX Tpe6OBaHHI>'I, IMPOSBUBIINXCA Ha
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NO3/IHUX CTaJUsAX Pa3pabOTKU POEKTa

HeBo3moxHO opranuzoBarh HeoOxomumoe oOydenue | CpeqHsis Tepnumas
HepcoHaa

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

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

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

Koneuno, kak BEpOSTHOCTb PHUCKOB, TaK M BO3MOXHBIA ymepd OT HHUX JOJIKHBI
nepecMaTpuBaThCs MPHU MOCTYIUIGHUU JOMOJHUTENbHON HMHGOpManuu 00 3TUX PHCKaX U IO
Mepe peau3alud MEPONPHUITHIA N0 yrpaBieHU0 UMHU. [1oaToMy MomI00HBIE TaONHIIBI PUCKOB
JIOJIKHBI TIEPEIENIbIBATHCS Ha KaXKI0M UTEpaluy Mpolecca YIpaBleHUs PUCKaAMH.

[locne mnpoBeneHMsT aHanM3a PUCKOB OIPEAEISAIOTCS HauOoyiee 3HAUMMbIE PHUCKH,
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 TAKKE
PHUCKH C CEpbE3HBIM yIIepOOM, 3HAUCHHE BEPOSTHOCTH KOTOPBIX BHIIIE CPEITHETO.

B HekoTOpbIX CTaThsIX PEKOMEHAYETCs OmHpeAeauTb W orciaexuBaTe "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 — maTHaaAnarb. Ho, KOHEYHO, KOJMYECTBO PHCKOB, IO KOTOPHIM IPOBOJUTCA
MOHHUTOPHHT, JOJDKHO OBITH 0003pUMBIM. bBonblIoe KOMUYECTBO OTCIEKHUBAEMBIX PHCKOB
noTpedyeT OrpoMHOr0o KoJIM4decTBa coOmpaemoir wuH(popmammu. W3 chomcka pHUCKOB,
MPEJICTAaBICHHBIX B Ta0n. 3.6, /i1 MOHUTOPHUHTA CIEAYyeT OTOOpaTh T€ PUCKHU, KOTOPHIE MOTYT
MIPUBECTH K KATaCTPO(YHUUECKUM U CEPHhE3HBIM MOCIEICTBUSM JIJISl BAIlIETO MPOEKTA.

Il1annpoBaHue pUCKOB

[InanupoBaHue 3akilOYaeTCs B OMNPEACIICHUM CTPATeTUU  YIPABICHUS KaKIbIM
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 ynpaBjeHUsI OCHOBHBIMHU PUCKaMH, PUBEICHHBIMU B Ta0. 5.3.

Tabnuia 5.4 - Ctparerun ynpapieHUs] pUCKaMU

Puck Crpatrerus

®uHaHcoBble MpoOseMbl | [IoAroTOBUTH KpaTKUil TOKYMEHT Uil PYKOBOJACTBAa OpraHU3alluy,
OpraHu3aIu MOKAa3bIBAIOLIMN Ba)XHOCTh JAHHOTO MPOEKTa ISl JTOCTHXKEHUS

(UHAHCOBBIX 1I€JIeH OpraHu3alun

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

bosne3nu nepconana PeopranmzoBate paboTy KOMaHIbI pa3pabOTYMKOB TaKUM 00pazoM,

4TOOBI 00S13aHHOCTH U pabOTa YJICHOB KOMAaH[bl MEPEKPBIBATIH JIPYT
Jpyra, BCIEACTBHE 3TOr0 pa3paboT4yuMKu OyAyT 3HaThb M NMOHHUMATh
3a]1a4M, BBINIOJHSEMBIE APYTUMHU COTPYIHUKAMU

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

W3menenus tpeboBanuii | [lonbiTarbess  ompenenuTh  TpeOoBaHMs, Haubosiee  BEPOSTHO
HOJIBEP)KEHHBIE U3MEHEHHSM; B CTPYKTYPE CHCTEMBI HE 0TOOpaxaTh
JeTaIbHYI0 HHPOPMALIUIO
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Peopranuzanus [ToaroTtoBuTh KpaTKUil JOKYMEHT [JIi PYKOBOJCTBA KOMIIAHUH,

KOMITAaHUH- MOKAa3bIBAIOLIMN Ba)XXHOCTh JAHHOTO TMPOEKTa JJIsi JIOCTHKEHUS

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 CTPATETUsM CJeIyeT MPOBOIUTh
MEPONPUSITHS, CHUXKAIOIIKME BEPOATHOCTh MPOSBICHUS PUCKOB. [IpuMEpOM MOXKET CIIyXKHUTh
CTpaTerusi UCKJIIOUEHUs NOTEHIUANBHO 1e(PEKTHBIX KOMIIOHEHTOB, ONKcaHHas B Tabm. 5.43

2. MuHMMU3aIMOHHBIE cTpaTterud. HampaBineHsl Ha yMeHbIIEHHE BO3MOXKHOTO yiepOa
OT pucKOB. [IpuMepoM ciy>KUT cTpaTerus yMeHbIIeHHs yiiepOa OT 00Je3HU YIEHOB KOMaHbI
pa3paboTuukoB (cM. Tadim. 5.4).

3. [InanupoBanue "aBapuiHbIX" cuTyanuii. COrlacCHO 3THUM CTpaTEeTUsIM HEOOXOIMMO
MMETh IUIaH MEPONPHUATHI, KOTOPBIE CIIEYET BHIMOJHUTH B CIIy4ae MPOSIBICHHUS PUCKOBOM CH-
Tyauuu. B Tabn. 5.4 310 cTparerus moBeACHUS MPU BO3HUKHOBEHUU (DUHAHCOBBIX MPOOJIEM Yy
OpraHu3aIn-pa3padoTIHKA.

MOHUTOPUHT PUCKOB

MOHMTOPUHTI PUCKOB 3aKJIHOYAETCS B PETYISIPHOM IIEPEecUYeTe BEPOSITHOCTEH PUCKOB U
yiiep06a, KOTOPhId OHM MOTYT HaHecTd. J{Jis 3TOro HeoOXOIUMO MOCTOSIHHO OTCIIEKUBAThH (ak-
TOPBI, KOTOPBIE BIHSIOT Ha BEPOSTHOCTh PUCKOB W BO3MOXHBIN ymmiep0. DTH (PaKTopbl 3aBUCST
OT TUMOB pucKka. B Tabn. 5.5 npuBeaeHbI NPU3HAKH, KOTOPbIE IOMOTAIOT ONPEACTUTH TUII PUCKA.

Tabnuma 5.5 - IlpusHaku puckoB

Tun pucka IIpusHaku

TexHomornueckue 3alep’KK B TIOCTaBKE OOOPYAOBAHMS WM HPOrPaMMHBIX CpEICTB

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

Pucku, cBs3aHHBIE Huskoe MopaiibHOE COCTOSSHHME NEpCcOHalla, HATSHYTble OTHOIIECHUS

NIEPCOHAJIOM MEX]Jy WIeHaMH KOMaH/bl pa3pabOTUMKOB, HU3KOE KadeCTBO BBINOJI-
HEHHOW paboThI

OpranuzanvoHHbIe PasroBopel cpeau mnepcoHasa O IACCUBHOCTH M HENOCTaTOYHOM

pHUCKH KOMIIETEHTHOCTH BBICHIETO PYKOBOJICTBA OPTaHU3AIINH

HNHCcTpyMEHTANIBHBIE Hexenanune pa3pabOTUMKOB MCIIOJIB30BaTh MPOTPaMMHBIE CPEJICTBA

PHUCKHU MOJIICPIKKH, HeopoOpuTenbHble 0T3hIBEI 0 CASE-cpencTBax, 3anmpockl
Ha 0oJiee MOIIIHbIE HHCTPYMEHTAJIbHbIE CPEJICTBA

Pucku, cBsA3aHHBIE HeoOxonuMocTh mepecMoTpa MHOTHUX CHCTEMHBIX TpeOOBaHUM,

CUCTEMHBIMU HEZ0BOJIBLCTBO 3akaz4uka [10

TpeOOBaHUSIMU

Pucku onennBanus W3menenus rpaduka paboT, MHOTOYHCICHHbIE OTYETHl O HapyIICHUN
rpaduka padbot

MOHUTOPUHT PUCKOB JOJDKEH OBITh HEMPEPHIBHBIM IPOLIECCOM, OTCIEKHMBAIOIIUM X0/
BBIIIOJIHEHUSI MEPONPHUATHI IO YIPABICHUIO PUCKAMM, IPU 3TOM KaXIbli OCHOBHOW PHCK
JIOJKEH PacCMaTpUBATHCA OTACIIBHO.

IlocTaHoBKa 3a71a4H K NPaKTHYECKOil padoTe 5

1. U3yunTs npennaraeMplii TEOPETUUECKUM MaTepHall.
2. ITocTpouTh BpEMEHHYIO U CETEBYIO JUArpaMMbl Ul BBIOPAHHOTO MTPOEKTA.
3. IlocTpouts AuarpamMmy pacupeeNneHusl y4aCTHUKOB TPYIIIBI IO TaraMm.
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4. ITocTpOUTh CTUCOK BO3MOYKHBIX PHCKOB C YKa3aHHUEM HA3BaHUS M OMHMCAHUS PUCKA.

5. IIpoBecTn aHanm3 pUCKOB.

6. OnucaTh cTpaTeruio MIAaHUPOBAHUS PUCKOB.

7. Iloctpouth OTYET, BKIIOYAIOIIMKA BCE MOJNYYEHHBIE JaUArpaMMbl U OIHCaHHE
CTpaTeTuH MJIAaHUPOBAHUS PUCKOB. [IpeacTaBuTh OTYET MO MPAKTHUECKOM padoTe /ISl 3aIUTHI.

BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

B cooTrBeTcTBMM € yKa3aHHOH mpeAMeTHOW OO0NacThI0 M KJIaccoM pa3padaTbiBaeMOi
MH(POPMALIMOHHOM CHCTEMBl IOCTPOUTb BPEMEHHYIO M CETEBYIO JAMarpaMMbl; I[OCTPOUTh
AuarpaMmy pacrnpeacCiiCHUA YYaCTHUKOB TIPYIIIBI IO 3TalaM; IMOCTPOUTH CIHMCOK BO3MOXHBIX
PUCKOB C yKa3aHMEM Ha3BaHMs M OIMCAaHUS pPHUCKA; IPOBECTH AaHAJIU3 PHUCKOB; OIUCATh
CTpAaTEruio MIAHUPOBAHUS PUCKOB.

Tabnuna 5.6 — lnnuBuyanbHble 3aJaHUS

Ne | IlpenmerHast o61acTh Knace C

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 npeanpusarus CIIIP

10 | AnnaparHas UHQPACTPYKTypa NPEANPUITHS DKclepTHas CucTeMa

Conep:xanue oTyeTa

ITo BbImonHeHHON paboTe cocraBisercs oT4eT. OTYeT BBINOJHACTCS B AJIEKTPOHHOM
Buje. [1o BEIMONHEHHOMY OTUYETY IPOBOAMTCS 3alllUTa MPAKTUYECKON pabOTHI.

OTuer mO NpakTUYEeCKOl paboTe IOMKEH COCTOATh M3 CIEAYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJIHAs 4acTh: KpaTKOE OINMCAaHME LEJed NMpoekTa. BBoaHas 4dacTh oTdyeTa JIOJKHA
BKJIIOYAaTh IIYHKTBI:  YCJIOBHME 3a]ayd; IOPAJOK BBIIIOJIHEHUS; IPOrpaMMHO-AIIapaTHbIE
CpPEJICTBA, UCIIOJIb3yEMbIE MPU BHIIOIHEHUH PAaOOTHI.

- OCHOBHasi yacTb (omucaHue paboOThl): ONUCaHWE HWH(POPMALMOHHON CHUCTEMBI;
BpEMEHHAsi W CeTeBas JuarpamMmbl YIpaBieHHs mpoektoMm pa3pabotku WC; nuarpamma
pacupeneneHus Y4aCTHUKOB TPYIIBI [0 JTallaM; CIUCOK PUCKOB; aHAJIU3 PUCKOB; CTpaTerus
IIJIJAHUPOBAHUS PUCKOB.

- 3aKJII0YCHHE (BBIBOJIBI);

- CIIMCOK MCIOJIb30BAaHHOM JINTEPATYpHI.

3amyra oTyeTa Mo NpaKkTHUECKON paboTe 3aKII0YaeTcsl B IPeAbSBICHUN MIPETO1aBaTeIIo
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 ynpaBieHHUs pUCKaMU.

3. KoHTpOIbHBIE OTMETKH 3TAnoB padoT.

4. JlnarpamMmbl IPOLIECCOB U BPEMEHHBIE AUATPAMMBI.

5. BpemenHblie u ceTeBble TUarpaMMBl.

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

IIpakTuyeckas padbora 6. Meroabl ynpaBjieHusi KA4eCTBOM UHKEHEPHOT0 MPOEKTAa

Lean padorsl: M3yuenue crpateruu ynpasieHUs KAYECTBOM TPH YIIPABICHUN POCKTAMHU.
[lonyyeHue HaBBIKOB IO MPUMEHEHHMIO JAHHBIX METOJOJIOTMH Uil IUIAHUPOBAHUS IIPOEKTA.
N3ydeHune MeTo10B yIipaBiieHUs] KaYECTBOM MPOEKTUPOBAHUS HH(POPMAIIMOHHBIX CUCTEM.

[IpakTnueckass paboTa HampaBiieHa Ha O3HAKOMJICHHME C OCHOBHBIMH TMOHATHUSMU
METOJIOJIOTUH YIIPABJICHHUS MPOECKTAMHU, ITOJTYYECHHE HABBIKOB 10 IPUMEHEHUIO JaHHBIX MOHATUN
IpU MOCTPOSHUH IJIaHA MPOEKTa, MOCTPOeHUs rpaduka paboT, pacrnpeneneHus: UCIOTHUTENEH,
YIPABJIECHUS PUCKAMH, M3y4YEHHE METOJOB  YIPaBICHUS  KAYECTBOM  IPOEKTUPOBAHUS
MH(GOPMAITMOHHBIX CUCTEM, U3YUYEHHUSI METPUK KauecTBa MPOrPaMMHOI0 00eCIeueHusI.

TpeboBaHust K pe3ysbTaTaM BbINOJIHEHUS IPAKTUYECKON pabOThI:

[Toctpouts MoOAEnp YIpaBIEHUS NPOEKTOM, BKIIOYANOIIYIO OIPEAEICHUE METOI0B
YIIPaBJICHHS KAUECTBOM U OIIPEAECIICHUE METPUK U3MEPEHHUS Ka4eCTBA IIPOCKTA:

ITocTanoBKA 3a1a4u K NPaKTHYeCKOi padoTe 6

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.

2. Pa3zpaboTaTh METOOJIOTHEIO YIIPABIEHUS KaUeCTBOM IPOEKTA.

3. Pa3zpaboraTh anropuTMbl ONpeaesieHIs KauecTBa MPOEKTa

4. OnucaTh METPUKH KauecTBa IPOEKTa

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

BapuaHTbl HHANBUAYAIBHBIX 3aaHUI
B cootBercTBUM C yKa3zaHHOW INpeAMETHON 001acThi0 M KjaccoM pa3pabaTbiBaeMOM

CHUCTCMBI pa3pa60TaTL MCTPUKHU OLICHKU KAa4YC€CTBA IIPOCKTA.

Tabnuma 6.6 — nnuBuayanpHbIC 3aJaHUS

No [TpenmeTHas o6nacthb Kmacc UC

1 Cxian MRP

2 ITpon3BOACTBEHHOE MTPEAIIPUATHE ERP

3 Toprosoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CrtpouTtenbHoOe NpeaArpusITHe NC yuyera

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

10 | AnmaparHas HHQPACTPYKTypa NPEATNPHUSITHS 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;

- BBOJIHAs 4acCTbh: KpaTKOE OINMCAHME LeJel NMpoeKTa. BBoAHAas 4acTh oTdYeTa JIOJKHA
BKJIIOYAaTh IIyHKTBI:  YCJIOBHME 3a]ayM; IIOPANOK BBIIIOJIHEHHUS; IPOrpaMMHO-AIapaTHbIe
CpEZCTBa, HCIIOJIb3YeMbIE NPH BBHITIOTHEHUU PaOOTHI.
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- OCHOBHasi yacTb (omucaHue paboOThl): ONUCaHHE HWH(POPMALMOHHOM CHCTEMBI;
BpEMEHHAss W CeTeBas JuarpaMMbl yIpaBlIeHHs MpoekToM pazpadotkun WC; mmarpamma
pacnpeneneHrs YYaCTHUKOB TPYIMIbI MO 3TaraM; CIUCOK PUCKOB; aHAJIU3 PUCKOB; CTpaTErus
MIJITAHUPOBAHUS PUCKOB.

- 3aKJII0UYEHUE (BBIBOJbI);

- CIIHCOK MCIOJIb30BAaHHOM JINTEPATYPHI.

3ammrTa oT4eTa Mo MPAKTUYECKON paboTe 3aKI0YaeTCs B MPEAbIBICHUH MPENOIaBATEIIO
MOJIYYCHHBIX PE3YJIbTATOB B BUJE (haiijia U JEMOHCTPAIUH MMOJTYyYEHHBIX HABBIKOB MPH OTBETaX
Ha BOIPOCHI IIPETO/IaBaATEIIS.

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

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

[IpakTnueckast paboTa HampaBieHa Ha O3HAKOMJIEHHE C COBPEMEHHBIMU TEXHOJIOTUSMU
MEHEI)KMEHTa MH)KEHEPHBIX 3a7a4, OJy4YeHHE HAaBBIKOB 1O MPUMEHEHUIO TaHHBIX MOHITHHA MPU
IOCTPOCHUH IUTaHA MPOEKTa, MOCTpoeHHs rpaduka paboT, pacmpenesneHus] HCIOIHUTENCH,
yIOpaBlIeHUS  pPUCKAMM, HW3YYEHHE METOJOB  YIPABICHHUS  KAueCTBOM  HPOCKTUPOBAHMUS
UH()OPMALMOHHBIX CHCTEM, U3YYCHHUS] METPUK KauecTBa MPOrPAMMHOT0 00CCIICUCHHSI.

TpeboBanust K pe3ylbTaTaM BIMOTHEHUS IPAKTUYECKON PadOThI:

[locTpouth MoOAENL YHpaBJIEHUS NPOEKTOM, BKIIIOYAIOLIYIO ONPECICHHUE TEXHOJIOTUN
MEHEI)KMEHTa MH)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. [IpeacTaBuTh 0T4ET MO NMpaKTHUECKONW paboTe /I 3alUThI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

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

Tabnuma 7.6 — InnuBuayanpHbIe 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 N C ympaBnieHust
9 WHdpacTpyKTypa IpeanpusiTHs CIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPHUSITHSI DKCIepTHasi CUCTEMA

Conep:xanue oTyeTa

[To BemMosHeHHOW paboTe coctaBisieTcss oTdeT. OTYET BBIMOIHAETCS B DJICKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTUYETY MIPOBOAMTCS 3aIIUTA IPAKTHUECKON pabOTHI.

OTder NO NpPaKTHUYECKOH paboTe JODKEH COCTOSITh W3 CIHEAYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

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

- OCHOBHAs 4acTh (OMMHUCaHue padOTHI).

- 3aKJII0UYEHUE (BBIBOJbI);

- CITUCOK MCIIOJIb30BaHHOW JINTEPATYPHI.

3amuTa oTYeTa MO MPAKTHYECKON paboTe 3aKII0YaeTCs B MPEABIBICHUH TIPEIIOIaBATEIIO
MOJTYYCHHBIX PE3yJIbTaTOB B BUjE (hailyia U IEMOHCTPAIMH MOJyYCHHBIX HABBIKOB IPU OTBETAX
Ha BOIPOCHI MPEIO/1aBaTesl.

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

Heanb pabGorel: M3ydenue crpareruii yrmpaBieHHs HHKEHEpHBIMH mpoekrtamu: 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. Onucath CTPaTETHIO 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 IPENNIPUSATHE 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 BeIOJIHEHHOM pa60Te cocraBisgeTcsa oT4eT. OTYET BBIIOIHSACTCA B QJICKTPOHHOM

Buje. [1o BeIMONHEHHOMY 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. : FOnutu-/ana, 2012. - 360 c. - ISBN 978-5-238-02328-1 ; To xe [ D1eKTpOHHBIH
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
o0yvyawmmxcs N0 AUCHUIINHE

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 sekTpoHHasi OMOIHOTEKA

[TpodeccnonanpHbIe 0a3bl 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
o0Opa3oBaTenbHbIe peCypChl (MEKTPOHHBIE YU€OHUKHU, HIEKTPOHHbBIE OMOINOTEKH U 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
3JIEKTPOHHBIX 00YUAIOIINUX U aTTECTYIOUINX 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 MporpaMMmbl, UCHOJIb30BAaHKUE MPHUEMOB MOUCKAa MH(OpPMAIIHH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, NepeAayd 3HaHuM, (UKCUpPOBAHHE pPE3yJIbTATOB,
camoopraHu3zalus mnporecca padoThl);

— 3aKJIIOYMTENbHBIN (OIIEHKa 3HAYMMOCTH U aHAJIU3 pe3ysbTaToB, UX CHCTEMaTHU3aLus,
oreHka d((EKTUBHOCTH TPOrpaMMBI W TPUEMOB pabOTHl, BBHIBOABI O HAlpaBICHUSIX
ONTUMU3ALNH TPYJA).
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2.10eab 1 32124 CAMOCTOSATEILHOM PA0OTHI

Benymas unens opranuzanuu u ocymiectienus CPC coBmagaer ¢ menpio oOydeHUs
CTyJeHTa — GOPMUPOBAHNUE YHUBEPCAIbHBIX KOMIIETCHIUH.

[Tpu oprannzanuu CPC BaXHBIM ¥ HEOOXOJMMBIM YCIIOBUEM CTAHOBATCS ()OPMHUPOBAHUE
YMEHHSI CaMOCTOSITENIbHOM paboThl Al MPUOOPETeHHs 3HAHHM, HABBIKOB U BO3MOXKHOCTHU
OpraHu3aiy ydeOHOM U HAay4yHOH JesTenbHOCTH. Llenpio caMmocTosTenbHON paboThl CTYyICHTOB
ABIIIETCS OBJaJieHue (yHAaMEHTaIbHBIMU 3HAHHUSIMHU, NPO(ECCHOHATBLHBIMU YMEHUSIMU U
HaBBIKAMU  JICATEIBHOCTH MO TPO(UIIO, ONBITOM TBOPYECKOH, HCCIEN0BATEIbCKON
JESITEIbHOCTH. CamocrosiTenbHass ~ paboTa  CTYAEHTOB CIOCOOCTBYET  Pa3BUTHUIO
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPYECKOTO MOAXO0AA K PELICHUIO

po0JsieM yueOHOTo ¥ poheCcCHOHATBLHOTO YPOBHS.
3agauamu CPC sBasitoTcs:

CUCTCMaTHU3al s

)51

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.

3aKPCILICHUC

IMMOJIYYCHHBIX

TCOPCTUYCCKHX

3.TexHoJIOTHYECKAsl KAPTa CAMOCTOATE/IBLHOM padoThI CTyAeHTa

3HaHUH

u

Urorossiii CpencrBa u O06beM 9acoB, B TOM YHCIIe
Konpr MPOJIYKT TEXHOJIOTHH CPC | KonraktHas | Bcero
Bun nesrenpHOCTH
peann3yemMbIx CTYIEHTOB camocCTos- OILICHKH paboTa ¢
KOMIIETEHIIN I Y TEIILHOU MpernoaBar
paboThI eJIeM
Ounas ¢opma o0yueHus 2 cemecTp
CamocrosiTenpHOE Koncnekr CoOGecenoBanue
YK-3
VK-6 H3y4YeHue 48,24 5,36 53,6
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 TENbHON npenojana
) paboThI TeJIeM
Ouno-3a04Has popma oOyuenns 1 cemectTp
CaMocCTOITEIbHOE Koucnekt CoOecenoBanu
YK-3
U3yueHHe e 91,08 8,12 99,2
YK-6
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 8,2 100

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.

Ba)xHO MOMHUTB, YTO palMOHAIbHbIE HABBIKU PabOTHI C KHUIOW - 3TO Bcerjaa Oojblas
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 MoApoOHO pa3Ouparh MPUMEPHI, KOTOPbIE MOSCHSIOT TaKUE ONpPENEICHUs, U
yMEThb CTPOMTH aHAJIOTMYHbIE TPHUMEPHl camMocToATeNbHO. HyXHO 1q0OMBaThbcs 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 SIBIISIETCS YacThIO MO3HABAaTEIbHOU jaedrenbHocTH. Ee nenp —
U3BJICUEHHE U3 TeKCTa HeoOXoauMoi nHpopmaruu. 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 JJIS CBOUX PacCyKICHHUH, Kak 00pa3 Ui JeHCTBUS MO aHAJOTHH 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 CTPYKTYPYy U3yd4aeMOro Marepuania;

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

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

KoHcnektupoBanue — KpaTKo€ U IOCIEIOBAaTEIbHOE W3JI0KEHHE COACPIKAHUS
IIPOYUTAHHOTO.

KoHcnekT — cloxHbIN cr1oco0 U3NI0KEHUs COAeP)KaHUS KHUTH WU CTaThH B TIOTUYECKON
nocJe0BaTenbHOCTH. KOHCIIEKT akKyMylIupyeT B ce0e Mpeablaylue BUAbl 3alUCH, TTO3BOJISIET
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 TOUHUTE B CIIPABOYHOU JTUTEPATypEe HEMOHSITHBIC
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  Marepuall, 4YeTKO  cileays  MmyHKTaM  IuiaHa.  [lpu
KOHCIIEKTUPOBAHUU CTapalTeCh BBIPA3UTh MBICIIb CBOMMH CJIOBaMHU. 3allMCHU CIEAYET BECTH
YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiite nutatel. L{luTupys, yuuTsiBaiiTe JJaKOHUYHOCTh, 3HAYUMOCTh
MBICIIH.

B TekcTe KOHCIEKTa kKenareabHO NIPUBOJNUTE HE TOJIBKO TE3UCHBIE MOJIOKEHUS, HO U UX
JokazarenbcTBa. [Ipy odopmileHMH KOHCIEKTa HEOOXOIUMO CTPEMHTHCS K €MKOCTH Ka)KIOro
npeioxkeHusl. MpIciu aBTOpa KHWUTM CJIEAyeT Hu3JlaraTb KpaTko, 3a00TsIChb O CTWIE U
BBIPa3UTENLHOCTH HAIMCAaHHOTO. YMCIIO TOMONHUTENBHBIX 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 CTyAEHTa IeNeyCTPEMIIEHHOCTH,
MTOBCETHEBHON CaMOCTOSATEIILHONU PabOTHI.

4.2. Memoouueckue pexomeHOayuu no N0O20MoeKke K NPAKMudecKum 3aHAmuusam

Jns Toro 4YToObl MpaKTHYECKHE 3aHATHS MNPUHOCHIM MAaKCHUMAJbHYIO TOJb3Y,
HEO0OXOUMO MOMHHTb, YTO YIPAKHEHUE U PELIEHUE 33/Jay MPOBOASTCS MO BHIYMTAHHOMY 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 M3Jaraercs 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 TOJHKO XOPOIIO YCBOMT MaTepuai, HO U HAyYUTCs MPUMEHATh
€ro Ha MpaKkTHKEe, a TaKKe MOJYYUT JOMOJHUTEIbHBIH CTUMYN (M 3TO OYEHb BaXKHO) TS
AKTUBHOM MPOpPabOTKH JIEKLIUH.

[Ipu camoCTOATENBHOM pEIICHUH 337ad HYKHO OOOCHOBBIBATH KaX/IbI 3Tal pelIeHus,
UCXO0J U3 TEOPETUYECKUX IOJIOKEHUH Kypca. Eciu cTyAeHT BUIUT HECKOIBKO IyTEeH pelieHns
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, OTHENSAsS BCIIOMOTATEIbHBIE 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 IIOJYYEHHBbIE pe3yibTaThl. PelleHue 3agad JaHHOIO THIIA HYXKHO INPOAOIDKATH 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'O KOJIMYECTBA COOTBETCTBYIOIMX 33/ay Ha MPAKTUYECKUX 3aHATHUAX 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 YCBOGHMSI TOTO MJIM MHOT'O BOINPOCA BBIACHAETCS 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 codeceI0BaHNSA

Ba3zoBblii ypoBeHb
Tema 1. BBeneHne B NpOCKTHBIA MEHEIKMEHT
1. TexHuuecKui NPOEKT UHKEHEPHOIO PEIICHUs
2. VYmhpaBieHue NpOoeKTOM WHKEHEPHOTO pereHHs
3. KaengapHslii miaH pa3paboTKu WHKEHEPHOTO MTPOSKTa
4. OnTuMM3alus ¥ peMH)KUHUPUHT MHKEHEPHOTO MTPOEeKTa
5. /IHHOBanMOHHBIE MPOEKTHI AJI1 HHKEHEPHBIX PELICHUM
6. TectupoBaHHe HHXXEHEPHOT'O MTPOEKTa
7. CrangapTu3anus KauecTBa HHXCHEPHOTO MPOEKTa
Tema 2. MeToasbl 1 CPeACTBA NPOCKTHOI'0 MEHEIKMEHTA
8. d@opmanmszanus TpeOOBaHUI K HHKCHEPHOMY IPOEKTY
9. TlonsATHE KOH(PUTYPALIMOHHOTO YIIPaBIECHUS IPOESKTOM
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. JTnarpammbl UCHIOJIB30BaHUs B pa0OTE CO 3HAHUSIMU
15. KapTsl namsTH JU1 HHXEHEPHOTO MPOEKTa
16. Umxenepusie pemrenusi. OcHoBHBIE MpUHIUTIEI MSF
Tema 5. MeTon0/10rusi NPOEKTHOI0 MEHE/KMEHTA MHKEHEPHBIX 3a/1a4
17. TlpoekTupoBaHNe UHKEHEPHBIX PEILICHUH.
18. TecTupoBaHMEe MHKEHEPHBIX PEIICHUI
19. Cramgapru3zanus KayecTBa MHKEHEPHOTO MPOESKTa
20. Merosl oOecrieueHHs KayecTBa MHKEHEPHOTO MIPOEKTa
21. TloHsTHE TECTUPOBAHMS HH)XCHEPHOTO MTPOCKTA
22. MacmrabupoBanue komanasl MSF. Mogens npouecca.
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23.
24,
25.
26.
27.
28.

VYnpaBieHre KOMIIPOMUCCaMU TIPU pa3paboTKe WHXEHEPHOTO MPOEKTa
Pa3zpabotka nnxenepuoro npoekra. [Touarue CMMI.

YpoBuu 3pernoctu nporeccoB no CMMI

OO6nactu ycoBepuieHCTBOBaHUs B MeToosioru CMMIL

O6miee onmcanue "THOKUX" METOJIOB Pa3pabOTKN HHKEHEPHOTO IPOEKTa
Bepudukanus, Banunauus u ayauT HHKEHEPHOTO MPOEKTa

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

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

MeTpukn KauecTBa HHXXEHEPHOTO IPOEKTa
CranaapTHBIN METO]T OLICHKU 3HAYEHHM MOoKa3aTeseil KaueCTBa MHKEHEPHOTO MPOEKTa
VYnpasiieHne Ka4eCTBOM HHKEHEPHOTO ITPOEKTa
Extreme Programming: o0iiee onrcanue, OCHOBHbIE IPUHIUITBI MH)KEHEPHBIX PEIICHUI
Pa3paboTka HHXXEHEpHOro IpoeKTa. Scrum
00630p Texuonoruu Microsoft Visual Studio Team System juist HH)KEHEPHOTO POEKTa
VYnpasieHnue cOopkamMu IpH pa3padOoTKe HHKEHEPHOTO IPOEKTa
CpenctBa BEpCMOHHOTO KOHTPOJIS MHKEHEPHOT'O ITPOEKTa

IloBbIlICHHBIH YPOBEHD

Tema 1. BBeieHue B NpOeKTHBII MEHEIKMEHT

CoNoO~wWNE

10

11.

Bepudukanuus u Banmuaanus MHXEHEPHOIO IPOEKTa

[ToHsiTHE TECTUPOBAHUS MHKEHEPHOI'O ITPOEKTA

Mertonbl BepupUKalMyU HHXEHEPHOTO IPOEKTa

KauecTBo 1 HaIe)KHOCTh HHKEHEPHOTO MPOEKTa

[Tpoduiin OTKPBITEIX HHPOPMALIMOHHBIX CHCTEM

@OYHKIMOHAIbHBIE U TEXHOJIOTHYECKHE CTaHAAPThl HHKEHEPHOTO MPOEKTa
MHoronosnb3oBarenbckas HHGOPMaLMOHHAs CHCTeMa

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

VYrpaieHnre NpoeKToM UH(POPMAIIMOHHON CUCTEMBI

[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 HccieIoBaHUS KauecTBa MHXEHEPHOTO MPOeKTa

3anaun obecrieyeHs HaJIeKHOCTH MHXKEHEPHOTO ITPOEKTa

Mertobl Hccne0BaHus HaJIS)KHOCTH MHKEHEPHOTO MPOEKTa
DKOHOMHUKO-TIPABOBBIE OCHOBBI Pa3pab0TKH HHKEHEPHOTO TPOEKTa
ABTOMaTHYECKOE TECTUPOBAHNE UHKEHEPHOTO IIPOEKTA.

OTkpsITast apXuTeKTypa HHPOPMALIMOHHBIX CUCTEM

CucrtemMHas HH)KEHEpUs: TOUKA 3pEHUs U XapaKTEPUCTUKU TOUYEK 3PEHUS

Tema 5. MeT010/10TMsl IPOCKTHOI0 MEHE>KMEHTA HHKEHEPHbIX 32124

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

ApXHUTEKTypa IPOrpaMMHBIX KOMIUIEKCOB JUIsl HHKEHEPHOTO MPOEKTa

CraHaapThl NPOEKTUPOBAHUS MPOTPAMMHOT0 00ecIiedeHHs] HHKEHEPHOT O IPOEeKTa
CranpaapTtsl pa3pabOTKU IPOrPaAMMHOTO 00ECTIeYeHUS HH)KEHEPHOTO MPOEKTa
MeTob! pazpaboTKu MPOTPaMMHBIX KOMIIEKCOB HHKEHEPHOTO NMPOEKTa

MeTozabl OLIEHKH CII0KHOCTU aJITOPUTMOB U IIPOIPaMM MHKEHEPHOT'O ITPOEKTa
[TpyMeHeHre HHCTPYMEHTOB Pa3pabOTKH MHKEHEPHOTO MPOEKTa

VYnpasieHue TpeOOBaHUSIMU K UHKEHEPHOMY ITPOEKTY

Bunel TpeGoBaHuil K MH)KEHEPHOMY MPOEKTY

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

29.
30.
31.
32.

MonenrpoBaHue CTPYKTYpbl HH)KEHEPHOTO MTPOEKTa
OOBEKTHO-OPUEHTUPOBAHHOE MOJICITMPOBAHUE UHKEHEPHOTO PEIICHUS
Mertonbl pa3paboTKH IPOrpaMMHBIX KOMILIEKCOB AJIsl MHKEHEPHOI'O IPOEKTa
[TpuHIMIB BepuUKAIIMHA U TECTUPOBAHUS HHKEHEPHOTO MTPOEKTa
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33. Bepudukanus u Banuaanus nporpaMMHBIX TPOAYKTOB ISl HHKEHEPHOTO POEKTa

34. IlonsTHe TECTUPOBAHUS MPOrPAMMHBIX CPEICTB JUIS MHKCHEPHOTO IPOEKTa

35. Meroabl BepuduKanuyu 00beKTHO-OPUEHTHPOBAHHBIX MPOTPaMM

36. KauecTBo M HafeXKHOCTh IPOrPAMMHOTO 00ECIICUCHHUS TSI MHKEHEPHOTO MPOEKTa

37. MeTpHKH KauecTBa MPOrpaMMHOTO 00eCIeueHus sl HHKEHEPHOTO MPOEKTa

38. CranmapTHBIN METOJ] OLICHKM 3HAYCHU MTOKa3aTeNe KauecTBa MH)KCHEPHOTO IPOEKTa
39. VYmpapieHnue KaueCTBOM MHKEHEPHOTO MPOEKTa

40. Ontumu3anus 1 peUHKUHUPHUHT UHKEHEPHOTO IPOEKTa

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

Ilepen Tem, Kak MPHUCTYNUTh K HANHMCAaHWIO HAYYHOTO TEKCTa, BAXXHO pa3o0parhcs,
KaKoBa MCTHHHAs LI€Jb BAIllero HAy4HOTO TEKCTa - 3TO MOMOXKET BaM pa3yMHO paclpeieiuThb
CBOM CUJIbI U BPEMSI.

Bo-nepBbIX, cHayasa HYXXHO OIpPENENIUThCS C HAeeld HaydHOro TEKCTa, a A 3TOro
HEOOXOMMO HAY4HUThCS JHOO OTHOCHTHCS K pa3HbBIM SBICHHSIM M (DakTaM HECKOJIbKO
KPUTHYECKH (CBOS HJEd — KaK MHAasg TOYKA 3pEHus), JMO0 HAyYUThCS YBIEKAThCS KaKUMH-TO
U3BECTHBIMM HJESIMHM, KOTOpPbIE HYXZAIOTCS B J0paboTKe (Maes — Kak ONTUMHCTHYECKas
NO3MLIMSA 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
CTPYKTYPHUPOBATh CBOM TEKCT.

CucremaTuzanuss M aHaJW3 HU3YYEHHOH JMUTEpaTypbl MO MpoOJIEeME HCCIEeI0BAaHUS
HO3BOJISIOT CTYJCHTY Hamucarb padory.

Pabounii BapuaHT TekcTa JOKJIaAa MPEJOCTaBISIETCd PYKOBOAMTENO Ha IpoBepKy. Ha
OCHOBe palouero BapuaHTa TEKCTa PYKOBOJIUTENIb BMECT€ CO CTYACHTOM OOCYyXAaeT
BO3MOKHOCTH JOPAOOTKH TEKCTa, €ro opopMIIeHHE.

Cmpykmypa doxnaoa:

— Bgenenne (He Oonee 3-4 crpanui). Bo BBeneHuun HeoO6XoAMMO OOOCHOBATH BBIOOP
TEMBI, €€ aKTYaJlbHOCTh, OUEPTUTH 00JIACTh UCCIIEOBaHMS, OOBEKT HCCIEA0BaHUs, OCHOBHbIE
LIeJIN 1 3a]1a41 UCCIIEIOBaHMSL.

— OcHOBHas 4acTh COCTOMT U3 2-3 pa3nenoB. B HUX pacKpbIBaeTcsl CyTh HCCIElyeMOn
po0OJIeMbl, TPOBOJUTCS 0030p MUPOBOM JIUTEPATypbl U UCTOUYHUKOB MIHTEpHET MO mpenMery
UCCIIEIOBaHMsI, B KOTOPOM JIaeTCsl XapaKTEPUCTHKA CTEHNEHHM pa3paOOTaHHOCTH MPOOJIEMBbI U
aBTOpCKas aHaJIUTHYECKas OLEHKAa OCHOBHBIX TEOPETUYECKUX IOAXOJ0B K €€ PEIICHUIO.
W3noxeHue MaTepuasna HE JOJDKHO OIPAaHMYMBATHCS JIMIIb OMHCATENbHBIM IOAXOJOM K
PacKpbITUIO BbIOpaHHON Tembl. OHO Takke IOJKHO COJAepkKaTb COOCTBEHHOE BHJECHUE
paccMaTpuBaeMoil MPoOJIEeMbl U M3JI0)KEHHE COOCTBEHHON TOUKM 3pEHUS Ha BO3MOKHBIE ITYTH
ee peleHms.

— 3akmouenue (1-2 cTpaHuiel). B 3aKkiIroueHHMN KpaTKO M3JIaratoTCsl JOCTUTHYTHIE MpU
M3YyYEHHUH MPOOJIEMBI 1€, IEPCIEKTUBBI Pa3BUTHUS UCCIIEyeMOro BOIpOca

— Cnucok HMCHoJb30BaHHOW JUTEpaTyphl (He MeHblle 10 MCTOYHUKOB), B alhaBUTHOM
nopsake, OGOpMJICHHBIH B COOTBETCTBMM C TPUHATHIMM TpaBwiamu. B crnmcok
UCTOJb30BAHHOW JIUTEpPAaTyphl PEKOMEHIYeTCs BKIOYaTh pabOThl OTEYECTBEHHBIX U
3apyOeKHBIX aBTOPOB, B TOM YHCJIE CTaThU, OITYOJIMKOBAHHBIE B HAYYHBIX KypHaJIax B TEUECHUE
MoCJIeAHUX 3-X JIET U CCBUIKM Ha pecypchl ceTu VIHTEpHeT.

— [Ipunoxenue (mpu HEOOXOTUMOCTH).

Tpebosanus k oghopmaenuro:
— TEKCT C OJJHOM CTOPOHBI JIUCTA;
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— mpudt Times New Roman;

— Kerub mpudTa 14;

— MEXCTpPOYHOE paccTtosiHue 1,5;

— ToJisi: CBepXy 2,5 cM, cHU3Y — 2,5 ¢M, cieBa - 3 ¢M, crpasa 1,5 cM;
— pedepar A0KEH ObITh IPECTABICH B COPOILIIOPOBAHHOM BH/IE.

Tlopsaook 3awumul 0oxknada:

Ha 3ammury noxiaga oTBoAUTCS 5-7 MUHYT BPEMEHH, B X0J1€ KOTOPOI'O CTYJIEHT JOJKEH
noka3aTrb CBOOOJHOE BIIAJICHUE MaTepualoM IO 3asBiIeHHOW Teme. [lpum 3ammre nokKIana
IPUBETCTBYETCS NCIOIb30BAHNE MYJIbTUMEINA-TIPE3EHTALIUH.

Jloknax OLEHHBAETCS IO CIEAYIOIUM KpUTEpUsM: coOrofeHne TpeOOBaHUN K €ro
oopmiIeHHI0; HEOOXOAUMOCTh U JI0CTaTOYHOCTh JUIsl PACKPBITUS TEMbI PUBEIEHHON B TEKCTE
JIOKJIa1a UH(GOpMAIMK; YMEHUE CTYACHTa CBOOOJHO HM3JIaraTh OCHOBHBIC WJEU, OTPAKECHHBIC B
JIOKJIa/Ie; CIIOCOOHOCTh CTY/EHTA MOHATh CYTh 33aJaBacMbIX IpErojaBaTeieM U COKYpCHUKAMU
BOIIPOCOB U C(HOPMYJIMPOBATh TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenkxa «omauyHoy» BBICTABISIETCS CTYJEHTY, €CIIM B JOKJIAJE CTYIEHT HCUEPIbIBAIOLIE,
[I0CJIEI0BATENIBHO, YETKO M JIOTUYECKU CTPOMHO M3jaraeT MaTepuall; cBOOOJHO CHPABISIETCS C
3a/layaMM, BOIIPOCAaMHU M JIPYTMMM BHJIaMU IPUMEHEHUs 3HAHUMN; UCHOJb3YET JUIsl HAlWCAaHUs
JIOKJIaJla COBPEMEHHbIE HAayYHble MAaTepUallbl; AHAIM3UPYET MOJYYCHHYI0 HH(POPMALUIO;
IPOSIBIISIET CAMOCTOSATEIBHOCTD IIPU HAIMCAHUU JI0KJIa/1a.

Oyenka «xopouio» BBICTABISETCA CTYAEHTY, €CIM KadyeCTBO BBINOJHEHMs JOKJIaja
JI0OCTaTOYHO BbICOKOE. CTY/IEHT TBEP/IO 3HAET MaTepuall, FpPaMOTHO U MO CYILIECTBY U3JIaraer €ro,
HE JIONyCKasl CYILECTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIPOCHI 110 TEME JI0KIa/Ia.

Oyenka «yooenemeopumenbHo» BBICTABIACTCA CTYIEHTY, €CIM Marepuan JIoKjlaja
U3JaraeTcs 4acTMYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, CTYJIEHT JOIMYyCKaeT
HETOYHOCTU M OLIMOKM IpH 3alUTe AOKJIaJa, 1aeT HEJOCTaTOUYHO MPaBUIbHbIE (DOPMYIINPOBKH,
HaOJII01at0TCSl HAPYIIEHHUS JIOTHYECKOM MOCIIe0BATEIbHOCTH B U3JI0KEHUN MaTepHara.

Oyenka «Hey0061emeopumenbHo» BBICTABISETCS CTYIEHTY, €CIM OH HE IMOATOTOBMII
JIOKJIl WJIN JIOMYCTUJ CyllecTBeHHbIe OIMMOKU. CTyIEeHT HEYBEpEeHHO H3JlaraeT MarepHuail
JIOKJIaJia, HE OTBEYaEeT Ha BOIPOCHI NMPENO1aBaTeNsl.

Onucanue wKanvl OYyeHUu8aHusl

MaxkcrMaabHO BO3MOXKHBIN Oajul 3a BeCh TEKYIIUH KOHTPOJIb YCTAHABIMBAETCS PABHBIM
55. Tekymiee KOHTPOIBHOE MEPONPUITHE CUMTAETCSA CAAHHBIM, €CIM CTYACHT IOJIYYMI 3@ HETO
He MeHee 60% OT yCTaHOBJIEHHOI'O JJI 3TOTO0 KOHTPOJS MakCcUMalbHOro Oaiia. PeHTHHTOBBIN
0aJu1, BBICTABISIEMBIN CTYJIEHTY 3a TEKyIllee KOHTPOJIbHOE MEPOIPUITHE, CAAHHOE CTYIEHTOM B
YCTaHOBJICHHbIE TPapUKOM KOHTPOJIbHBIX MEPONPUSITUNA CPOKH, ONPEAESeTCs CIEAYIOIUM
obpazom:

YpoBeHb BBHITIOIHEHUS! KOHTPOJIBHOTO 33aHug | PelTuHroBbIi 6amt (B % OT MakcHMaIbHOTO Oajuia
3a KOHTPOJIbHOE 33/IaHUE)
OTnn4HbBII 100
Xopomui 80
Y IOBJIETBOPUTENEHBIN 60
HeynosierBoputebHbIi 0

Tembl 3cce (pedeparToB, T0KJIAT0B, COOOIIECHUIT)

ba3oBblii ypoBeHb
Tema 1. BBeieHue B NPOEKTHBII MEHEIKMEHT
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OnTuMuzanus ¥ peMHXUHUPUHT UHKEHEPHOTO MPOEKTa
M HHOBaIIMOHHBIE POEKTHI UHKEHEPHBIX PELICHUH.
TecTupoBaHe HHKEHEPHOTO MPOEKTA

CrannapTu3anus KauecTBa HHKEHEPHOI'O MIPOEKTa
Tema 2. MeToabl  CPpeACTBA NPOEKTHOI'0 MEHEIKMEHTA
dopmanusanus TpeOOBaHUI K HHKEHEPHOMY IPOEKTY
[TonsiTHE KOHPUTYPAITHOHHOTO YIPABICHHS TPOEKTOM
VYnpaBieHue BepcUsIMU HHXXEHEPHOTO IIPOeKTa
VYnpasienue cOoOpkaMu pH pazpadOTKe HHKEHEPHOTO MPOEKTa
CpencTBa BEpCHOHHOI'O KOHTPOJISI HHKEHEPHOT'O IPOEKTa

TeMa 3. MeHeAKMEHT 3TANoB *KU3HEHHOr0 IMKJIA HH/KEHEPHOT0 TPOEKTA

10. /lmarpamMMHBIC TEXHUKH B pabOTE CO 3HAHUSAMU

11. JAuarpammsl UCHIOJIb30BaHUs B pabOTE CO 3HAHUSIMU

12. Kaptel namsTy 11 IPOEKTa HHXEHEPHOT'O PELIeHUs

13. Ocuoruble npuHIMEI MSF

Tema 4. TexHO10IMH NPOEKTHOI0 MEHEI)KMEHTA B PellleHMU HHKeHEePHBIX 3a1a4
14. VInHOBanMOHHBIE UHXKEHEPHBIC MPOCKTHI.

15. TectupoBanue MHPOPMALMOHHON CUCTEMBI 111 HH)KEHEPHOTO IIPOEKTa

16. Crangapru3zanus KauecTBa HHPOPMALMOHHBIX CHCTEM JUIS MH)KEHEPHOTO MPOEKTa
17. Meroas! obecnieyeHrs: KauecTBa MH(MOPMALIMOHHBIX CUCTEM JUIs1 HH)KEHEPHOTO IIPOEKTa
Tema 5. MeTon0/10rusi NPOEKTHOr0 MeHE>KMEHTA MHKEHEePHBIX 3a/1a4

18. IlonsTHE TecTHpOBaHUS UH()OPMAILIMOHHON CUCTEMBI AJIs1 MHKEHEPHOI'O IIPOEKTa
19. MacmrabupoBanue komauasl MSF. Mojens nporiecca HHKSHEPHOTO IMPOEKTa
20. Paspabotka unxenepHoro npoekra. [Toasitue CMMIL

Tema 6. MeToabl ynpaBjieHUsl Ka4eCTBOM HHKEHEPHOI0 NMPOEKTa

21. VYposnu 3penoctu npouecco no CMMI

22. Obnactu ycoBepIIeHCTBOBaHUS B MeTonosorun CMMI.

23. OOuiee onucanue "THOKUX" METOJIOB Pa3pabOTKU MHKEHEPHOTO MPOEKTa

Tema 7. O630p coBpeMeHHBIX TEXHOJIOTUI MeHEeT:KMEHTA HHKeHEPHBIX 32124

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

26. CraHaapTHBIM METOJ OLIEHKH 3HAaYEHUH MOKa3aTeslel KauecTBa MPOoeKTa

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

28. Extreme Programming: oOriiee onrcaHue, OCHOBHbBIC TIPUHIIUIIBI PEIICHHS

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

30. O630p Texnonorun Microsoft Visual Studio Team System

IoBbIIEHHBIN YPOBEHD

Tema 1. BBeenune B NpOeKTHbIN MeHEI:KMEHT

1. Bepudukanuus u Baauaanus NporpaMMHBIX MTPOIYKTOB

2. TlonsaTne TecTHPOBaHUS MPOTPAMMHBIX CPEJICTB JIJISI HHKCHEPHOTO POCKTa

3. Mertoas! BepupuKaiuu 00beKTHO-OPHEHTUPOBAHHBIX POTPaMM

4. KagecTBO U HaJIeKHOCTh IPOrPAaMMHOT0 OOeCTIeUeHUS Il MH)KEHEPHOTro MPOeKTa
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. MeHel>KMEeHT 3TANOB KU3HEHHOI'0 IIUKJIA HHKEHEPHOI0 NMPoeKTa

8. Pabouwmii mpoekT nH(HOPMATMOHHOHN cHcTeMBI. [JucUTUIMHA 00513aTETBCTB.

9. TexHu4eckuil MPOEKT HHPOPMALMOHHON CUCTEMBI I MH)KEHEPHOTO MPOEKTa
10. VYmpaBneHnue npoekToM HHGOPMAITMOHHONW CHCTEMBI
Tema 4. TexHOT10TMH NPOEKTHOI0 MEHEI)KMEHTA B PellleHMU HH:KeHEePHBIX 3a/1a4
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11. ITpuHIUIBI OpraHU3aluy IPOSKTUPOBAHUS M MIPOTPAMMHBIX KOMITJIEKCOB

12. 3apgaum obecrieyeHus: KauecTBa MPOrpPaMMHBIX KOMIIOHEHTOB /17151 HHKEHEPHOT'O POEKTa
13. Mertoabl ucciie0BaHUs KauecTBa MPOrpaMMHBIX KOMIIOHEHTOB

14. 3apgaum obecrieyeHns Ha/IEKHOCTH IPOrPAMMHBIX KOMIIOHEHTOB

Tema 5. MeT010/10THsI IPOEKTHOI0 MeHEIKMEHTA HHKEHEPHBIX 33124

15. Mertoapbl uccienoBaHus HaJEKHOCTH IPOTPAMMHBIX KOMIIOHEHTOB

16. DKOHOMHUKO-TIPABOBBIE OCHOBBI pa3pabOTKH MHKEHEPHOTO MPOEKTa

17. ABTOMaTHuyeCcKOE€ TECTUPOBAHHE HH)KEHEPHOTO IPOEKTA.

Tema 6. MeToabl ynpaBJjieHHs] KA4eCTBOM HH:KEHEPHOI0 NMPoeKTa

18. OrtkpsiTas apxUTEeKTypa MH(MOPMALIMOHHBIX CUCTEM JIsi MHKEHEPHOIO IIPOEKTA
19. CucreMHas HH)KEHEPHS: TOUKA 3PEHHS U XapaKTEPUCTUKU TOUEK 3PEHHS

20. VYnpaBieHue KaueCTBOM MHKEHEPHOI'O IIPOEKTa

21. OnTtuMuzanus ¥ peMHXUHUPHHT HHKEHEPHOTO MPOEKTa

Tema 7. O030p cOBpeMeHHBIX TEXHOJIOTHIl MEHEeXKMEHTA MHKEHEPHBIX 32124

22. ApXUTEKTypa IpOTrpaMMHBIX KOMILJIEKCOB JJISi HHKEHEPHOTO IIPOEKTa

23. CranaapTbl IPOEKTUPOBAHUS IPOIPAMMHOI0 0OeCIeYeHUs

24. CrangapTsl pa3pabOTKH IPOTPAMMHOTO 00eCTIeUeHUs I MH)KEHEPHOTO IPOEKTa
25. Metoab! pa3paOOTKH IPOrPaMMHBIX KOMILJIEKCOB Ui MHKEHEPHOI'O IPOEKT
Tema 8. 'mOkas metonosiorus ynpasjenusi npoekramu: Agile, Scrum, Kanban, XP, APF
26. MeTo/ibl OLIEHKH CI0KHOCTH JIFTOPUTMOB U IIPOTPaMM

27. TlpuMeHeHrnEe HHCTPYMEHTOB pa3padOTKH HH(POPMALMOHHBIX CHCTEM

28. Yupapnenue TpeOOBaHUAMH K HHGOPMAITMOHHON CUCTEME

29. Bwuabl TpeboBaHni K MHPOPMAITMOHHOW CHCTEME [T MH)KEHEPHOTO MPOEKT

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

31. OOBEKTHO-OPUEHTUPOBAHHOE MOJICITMPOBAHUE HHKCHEPHOTO PEIICHUS

32. IlpuHuuns! BepupUKaMu U TECTUPOBAHUS HHKEHEPHOTO MTPOEKTa

33. Bepudukanus u Bamumanus mporpaMMHBIX TPOAYKTOB

34. TloHsATHE TECTUPOBAHUS MPOTPAMMHBIX CPEJICTB

35. Meronb! BepuduKanuu 00bEKTHO-OPUEHTHPOBAHHBIX MPOTPaMM

36. KadecTBOo 1 Ha/Ie)KHOCTh TPOrPaAMMHOT0 00eCHeueHus JUIsl UHKEHEPHOTO MPOEKT
37. MeTpuKH KauecTBa MH)XEHEPHOTO MPOEKTa

38. CranpapTHBIM METO/ OLIEHKH 3HaYeHUH TOKa3aTesell KauecTBa MHKEHEPHOTO MPOEKTa
39. VYmparieHue KaueCTBOM MHKEHEPHOTO MPOEKTa

40. OnTuMM3aLUs U pEMHKUHUPUHT HHKEHEPHOT'O IIPOEKTa

4.5. Memoouueckue pexomenoayuu no no020MmMoeKe K 3auemam

[Iponemypa 3aueTa Kak OT/ACIHHOE KOHTPOIEHOE MEPOTIPUATHE HE POBOIUTCS, OIICHUBAHHE
3HaHUI 00yUaroIerocss MPOUCXOJUT MO Pe3yIbTaTaM TEKYIEro KOHTPOJIS.
3ayer BBICTABIACTCS IO pe3yibTaTaM padOTHI B CEMECTpe, MPH clade BCEX KOHTPOIBHBIX
TOYEK, NMPEAYCMOTPEHHBIX TEKYIMM KOHTpOjeM ycreBaeMocTd. Ecimm mo wuroram cemectpa
oOyuatomuiics umeet ot 33 1o 60 GanoB, eMy CTaBUTCS OTMETKa «3auTeHo». OOydaromemycs,
UMeEIOIIEeMY IO UTOraM cemMecTpa MeHee 33 0aioB, CTABUTCS OTMETKA «HE 3aUTEHO.

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

PeiiTMHIOBBIN 0aJ1J1 1O TUCUUILJIUHE KoanuecTBo 6a/1/10B 32 3a4eT (S3a4)
1o pe3yJabTaTam padoThl B cemectpe (Rcem)
50 < Rcem < 60 40
39 < Rcem< 50 35
33 < Rcem < 39 27
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Rcem< 33 | 0

KonTposb camocTosiTeIbHOM PadoThI CTYIEeHTOB

KonTponb camocTosiTenbHON paboThl MPOBOIUTCS MPENOIaBaTEIEM B ayIUTOPHUU.

[IpenycMOTpeHBl clenyromue BUABI KOHTPOJIA: coOeceloBaHME, OLEHKA BBITOJHEHHS
JIOKJIala U €ro Mpe3eHTal|H.

[TogpoOHbIe KpUTEpPUU OIIEHWBAHMS KOMIIETCHIMM mpuBereHbl B (DoHIE OIEHOYHBIX
CPEJCTB JIJIsl IPOBEICHUS TEKYILEW U MPOMEKYTOUHON aTTECTALlUU.

Cnucok gureparypsl 1 BoinojHeHusi CPC

IlepeyeHb OCHOBHOIi JTUTEPATYPHI

1. AaucumoB, A.A. MenemxMmeHT B cdepe MHPOPMAIMOHHON OE€30MacCHOCTH : KypC
nekuuii / A.A. AaucumoB. - M. : HUnurtepuer-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
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=119528

IlepeyeHb TOMOTHUTETLHOM JIUTEPATYPHI

1 Kynemos, A. B. KoHTpakThl M BHEIIHETOProBas JOKyMeHTamus : y4ded. mocobue
/" A.B. Kynemos, JI.LA. Xentosa, O.B. Illumkuna. - CII6. : Tpounkuit moct, 2012. - 256
c. : wmin. - Ha yuebnmke rpud: Jon.YMO. - I[Ipun.: c. 211-256. - bubmmorp.: c. 208-210. -
ISBN 978-5-4377-0002-0

2 ApycramoB, 3. A. BHemHesKoHOMHYECKasl JESATEIBHOCTh @ y4uyeOHMK / D.A.
ApycramoB, P.C. AngmpeeBa. - M. : KHOPVYC, 2011. - 168 c¢. - (Cpennee
npodeccuonansHoe obpasoBanue). -Ilpw.: ¢. 158-165. - bubmwmorp.: c. 146-147. - ISBN 978-5-
406-01065-5

Ilepeyens y4yeOHO-MeETOAMYECKOT0 oO0ecleYeHUs] CAMOCTOSITENIbHOW  PadoThl
o0yvyammxcs no AUCHUIINHE

1. Meroauueckre yKa3aHUs 1O BBIMOJIHEHUIO NPAKTUYECKUX pPabOT MO AUCHIUIUIAHE
«IIpoeKTHBIN MEHEIKMEHT B PEIICHUH WHKEHEPHBIX 3a7au».

2. Metoanyeckue yKa3zaHUs 110 OpraHU3ally U MPOBEICHUIO CAMOCTOSTEIHLHON pabOThI
CTYJEHTOB M0 TUCHUTUTHHE «[IpOEKTHBIN MEHEIKMEHT B PEIICHHH HHKEHEPHBIX 3a]au».

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

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

DNeKTpOHHBIE OUOINOTEUHbIE CUCTEMBI:

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

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

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

ITpodeccronanbHble 0a3bl JaHHBIX

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