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BBEJEHUE

B Mmeroguueckux — yka3aHMAX ~ COAEp)KATCsl ~ MaTepuallbl, HEOOXOAUMBIE IS
CaMOCTOSITENIbHOW TOJTOTOBKM CTYACHTOB K BBIMOJHEHUIO MpaKTHYECKuX pabor. B ommcanue
INPAaKTUYECKUX pabOT BKIIOYEHB! II€JIb Pa0OThI, MOPSIOK €€ BBIIOJIHEHUS, PAaCCMOTPEHBI
TEOPETUYECKHE BOMIPOCH], CBSI3aHHBIE C pealn3alldeil IOCTAaBICHHBIX 3aJad, NpUBEICHA
HeoOXxouMast TuTeparypa.

Meroauueckue ykasaHus NOCBALICHBI Kypcy «IIpOEKTHBII MEHEKMEHT B PEIICHUHU
MH)XEHEPHBIX 3a/auy». YIPaBIATh JIIOAbMH CIIOXKHO. YTMPaBIATh JIOIbMU 3()PEeKTUBHO —
HEHMOBEPHO CJI0XHO. [103TOMYy MBI H300peTaeM M CMEIIMBAEM Pa3HBIC MPAKTHKH, aITOPUTMBI
U TEXHOJIOTMU KOHTPOJIs, OLIGHKH pe3yibTaroB Tpyna. [lepexoqum OT yCcTapeBIIMX METOJUK
K HOBBIM, CTapaeMcsl y4ecTh BCE HIOAHCHI U PUCKH, TPATUM BPEMS U PECYpChl Ha IJIAHUPOBAaHUE
BMECTO pabOThI 10 HAKATAHHOM.

W3 MHOXecTBa METOIOJIOTUN HY)KHA OJTHA ONTHMaJbHAs W HACTPOEHHAs JTMYHO IOJ Hac
¥ Hail 1poekT. OJHO €0 BBINOJIHATH INAOJOHHBIE 3aJjauyd CTPOrO IO CKPUIITAaM W3 KHHIH,
JPyroe — METOJIOM P00 M OMIMOOK BBIPAOATHIBATH CBOU CIIEHUAIBHBIC HHCTPYMEHTHI [T y4eTa
IPUOPUTETOB KOMIaHuu. [lodTomy mpoekTHbid MeHemkmeHT (PM), To ecth  MeTOI0MIOTHS
yIIpaBJICHUS KOMITAHUEH C JielIeHeM Bceil pabOoThI Ha TPOEKTHI, CTAHOBHUTCS MOITYJISIPHBIM BO BCEX
oTpacsix.

MHorre KOMITaHHHM TOJIBKO Ceildac MepexosIT OT KJIAaCCHYeCKou (0TpaboTaHHAs, YacTo
OropokpaTuyeckas  cXeMma) K IPOeKTHOM (KakJas ~ 3ajada  OTHENbHO,  JIeJeTMpOBaHUE
OTBETCTBEHHOCTH) MOJEIH yrpaBieHus. OOl MEHEDKMEHT ISl IPEeIPUHUMATENS CBOIUIICS
K TOMY, 4TO €CTh PYKOBOJMTEb U UCIIOJHUTENb 3aJauu. JIMCIUIUIMHA B3aUMOICHCTBHS 3aBHUCENA
OT TOTO, KaK mpornucano B mabnone. [11a6mon e Obu1 BOUT B pa3yMbl BCEX OAMHAKOBO JIET ITAK
20-30 nazan. Toapko 3TOT MIAOJIOH YK€ HE TPUMEHUTh K HOBBIM YCIIOBUSIMU MHUPOBOTO PHIHKA.

HcToprueckn Bce HAYAIOCh C TOTO, YTO B MEPUOJT MEpecTpoiku 90-X TOI0B cama JIOTHKa
BelicHUs1 Ou3Heca Obla HapylleHa HACTOJNBKO, YTO MOIBITKM HOCTPOMTH HOBYIO padboudyro
KOHIICTIIIUIO YIIPABJICHUS] B MIUJICHUYM CO3JIJIM TEPMUH «KOMITAHHSI-OTHOTHEBKa». KoHnenmm
TaKUX KOMIIAHWM MPOBEPSUTUCH HA MPOYHOCTh U TONbKO ojaHAa u3 10 kommaHuii cyuiecTBoBana
o6ompme momyroma B 2000-x. [lapamienbHO oOCTaBaIMCh MHOTOJETHUE — MPEIIPUSTHS,
KapJIMHAJIBHO MEHSSCh KaX/Able JIeT 5 YTOObI BBIKHUTH B IEPUO]T TIEPEMEH.

B 2010-x nHOpManMOHHBIA B3pbIB UHTEPHETA Clieiall JOCTYIHOW BCIO Pa3pO3HEHHYIO
6a3y HapabOTOK €BpOIEHCKOro M aMepuKaHCKOro OusHeca. M3 TOHH moje3HOW M MyCOpHOU
UHPOPMALIUK BPOJIE «YTO TAKOE YIPaBIEHUE MPOCKTaMU U COBPEMEHHBI MEHEIDKMEHT», «KaK
pactipeniesiiTb  OOS3aHHOCTH,  MPaBWJIBHO  MNpPEOYyrajblBaTh UM COKpallaTh  PUCKK»
OpENPUHIMATEN IO CHX TIOp BBIOMPAIOT KPYNHIBI 3HAHWHA, NPUMEHHMBIX WMEHHO
B UX KOMITAHUSX.

Ceiiyac MBI CTIeIMM B HOBOCTSIX Kak NMPHOBUTFHBIE KOPIOPALWU PACTyT W PacIaJaroTcs
Ha M0/Ipa3iefIeHNs, TIOKYAl0TCS U MEPEKUBAIOT CTPYKTYpHBIE CIHSHUA. 3a KQXKJIbIM aKTOM
KYIUTH-TIPOJIA’KU OTJIeNIa KPOETCSI CIIOYKHAs CETh MPOEKTOB (Ta/PKEThI, TPUJIOKEHUS, PACIIAPECHUS
Juis Opay3epoB), CBS3aHHBIX IO Pa3HbIM KpuTepusM. Korja MEHSIOTCS KpUTEpUH, MEHsSeTcs
JIeJIeHe MPOEKTOB Ha rpynnbl. VIMEHHO W3MeHeHHe TPYNIUPOBKU U coobmaroT Ham B CMU.
BHyTpH ke KOMITaHUH MTPOAOIDKAIOT paboTaTh, a MPOEKTHI BEAYTCS HEMPEPHIBHO.

IT project management (PM)— »5T0 JAWCIHMILIMHA, YTO OOBEAMHSAET MPOIEAYPHI,
NPUHIUIBI ¥ TOJUTUKY BeieHus: 6u3Heca. OHa pyKOBOJUT MPOEKTOM OT Pa3padOTKU KOHIIETIHH
710 3aBEPIICHHS MTPOEKTA.

OOummit  (QyHKIMOHAIBHBIA) U MPOEKTHBIM MEHEPKMEHT OTJIMYaeTcs TeM, 4TO
(GYHKIMOHATHHBIN MEHEKMEHT cTabmieH. Ero 1enb: momaepxats ¥ MPHYMHOKUTH KauCTBO U
3 PEKTUBHOCTh MNPOTPAMMHOrO TpoAykTa. EcTe oTpaboTaHHbIM 11a0MOH, OH paboTaer
HOCTOSHHO. [IpOEKTHBIN MEHEIKMEHT U3MEHUMB. Lleab IPOEKTHOrO0 MEHEeKMEHTA: JOCTUTHYTh
pe3yibTaTa 000 1IeHOoH, yunuThiBas, yTo ecTh deadline.



[TpuunHOM mepexona oOT OOIIEro MeHeKMeHTa K PM wamie npyrux CTaHOBHTCS
Ha/IeKHOCTb — BMECTO OTHOCHUTENBHOM aOCTPAaKTHOM MNEpCHEKTHBBI K IpeAcKa3yeMbIM
pe3yibTaTam.

1. IIEJIb 1 3AJJAYU OCBOEHMUSA JTUCHUIIJIMHBI

Henpto ocBoeHus nucuUIUIHbL «IIpOEKTHBIH MEHEIKMEHT B PEIICHUH HHXCHEPHBIX
3a1au» ABisgeTcs GopMupoBaHue HaboOpa YHUBEPCAIBHBIX KOMIIETEHIIUN OyayIiero 6akanaBpa 1no
HarpaBjeHuto noAarotosku 54.03.01 uzaiin.

3ajayn OCBOEHUS TUCHUIUIMHBI: U3Y4YE€HHE METOJOJIOTMH MPOEKTHOTO MEHEKMEHTA,
OCBOCHHME METOJIOB U HHCTPYMEHTOB IMPOEKTHOI'O MEHEXKMEHTA B PEIICHUH MH)XCHEPHBIX 3aa4.

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

Ne Tembr | HauMeHoBaHME TeM JUCHHUILIMHBI, UX KpaTkoe | OObeM 4acoB U3 aux
JUCITUILI coaepKaHue MpaKTUYECKast
WHEI MOATOTOBKA,
JacoB
Pa3pnen 1. OcHOBBI IPOEKTHOTO
MeHeIKMEHTAa
1 Tema 1. BBenenue 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 MPOEKTHOIO 4
MEHEKMEHTa

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

3 Tema 3. MeHePKMEHT ATarnoB KU3HEHHOTO 4
LIMKJIa NHKEHEPHOTO MPOEKTA

[IpuMeHeHre MEeTOZ0B M CPEJICTB MTPOCKTHOTO
MCHCIIDKMCHTA IJIA peH_IeHI/ISI I/IH)KeHepHLIX
3agad. Mcmoip30BaHue TEXHOJIOTUH
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IPOEKTHOTO MEHEDKMEHTA B YIPaBICHUH
1,5unxenepHbIMU poekTamu. Pa3paboTka
(YHKIIMOHATIBHBIX M TEXHOJIOTHYECKIX
TpeOOBaHUH K MHKCHEPHBIM IIPOEKTaM.

Tema 4. TexHOIOTUH TPOECKTHOTO
MEHEKMEHTA 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
MEHE/PKMEHTa HHKEHEPHBIX 33734

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

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

Mertozbl ynpaBiieHHsI KAU€CTBOM MHKEHEPHOIO
poekTa. MeTozb! 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 METOAUKH YIIPABICHUS
npoekramu. Waterfall. Ypasnenne
kpuTHdeckoi memnbto mpoekta (CCPM). Meton
kputuueckoro mytu (CPM). PMI/PMBOK
MmeToJ. ['mbkas metoonorus ynpasienus | T-
npoeKTaMHu. 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 TOIX0IbI.
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

32




CTPYKTYPA U COAEP)KAHUE MMPAKTUYECKHUX 3AHATUN

IIpakTuyeckasi pabora 1. BBejgeHue B NIpOeKTHbII MeHEIKMEHT
Heab padoThI: COCTABUTH U MMPOAHATM3IUPOBATH TPEOOBAHMSI K HHKEHEPHOMY MTPOCKTY.
OcHoOBBI TEOpUM

[Ipobnembl, KOTOpBIE NPUXOAMTCSA PpEIIATh CHEHUAINCTAM B IPOLECCEe CO3/aHUs
IPOrpaMMHOT0 00ecriedeHusl, 0OueHb c0KHbI. [Ipupoaa sTux mpobiieM He Beerja sicHa, 0COOEHHO
ecnu paszpabaTbiBaeMasi MPOrpaMMHAsi CUCTEMa MHHOBAIIMOHHAA. B 4acTHOCTH, TpyaHO 4ETKO
onucath T€ JEUCTBUSA, KOTOPbIE JOJDKHA BBIMONHATH cucreMa. Omucanue (yHKIIMOHAJIbHBIX
BO3MOXKHOCTEH ¥ OTpaHUYCHUH, HAKJIaIbIBAEMBIX Ha CUCTEMY, HAa3bIBA€TCS TPEOOBAHUAMU K STOU
cucteme, a cam rmnpoiecc (HOpPMUPOBAHMS, aHAIM3a, JOKYMEHTUPOBAHHMS M MPOBEPKU ITHX
(YHKIIMOHAJIbHBIX BO3MOYKHOCTEN U OrpaHUYEHUM — pa3padoTKoi TpeOoBaHUIA.

TpeboBanus moapa3aensiOTCs Ha TMOJIb30BaTeNIbCKHE U cucTeMHble. [lonp30Barenbckue
TpeOOBaHUS — ITO ONMCAHKUE HA ECTECTBEHHOM $I3bIKE (TUTIOC MOSICHSIOIIHE TUarpaMMbl) QyHKITHH,
BBITMIOJTHSEMBIX CHCTEMOI, U OrpaHUYeHU, HakaAbIBaeMbIX Ha He€. CucTeMHbIe TpeOOBaHUS —
3TO ONHUCAHHE OCOOEHHOCTEW CHCTEMbI (APXMTEKTYpa CHCTEMbI, TpeOOBAaHMS K Iapamerpam
o0opysoBaHus U T.1.), HEOOXOAUMBIX 17151 3P PEeKTUBHOM peann3anuu TpeOOBaHUHN MOIH30BATES.

Pa3zpaborka TpedoBanuii

PazpaboTtka TpeboBaHMI — 3TO MPOLIECC, BKIKOYAIOLINI MEPOIIPUATHS, HEOOXOIUMBIE 1151
CO3aHMSI U YTBEPXKACHUSI IOKYMEHTA, COJIEPKALIEr0 CHELM(PUKALUIO CUCTEMHBIX TPEOOBAHUM.
PaznunuatoT yeTbipe OCHOBHBIX ATalla Mpolecca pa3padoTKu TPeOOBaHUIA:

- AHAJIN3 TEXHUYECKOU OCYIIECTBUMOCTH CO3/IaHUsI CHCTEMBI,

- (hopMupoBaHue U aHaIU3 TPeOOBAHUH,

- crienuuIpoBaHyue TpeOOBaHUM U CO3aHUE COOTBETCTBYIOIIEH JOKYMEHTAIUH,

- aTTecTalys 3TUX TPeOOBaHUIMA.

Ha pucynke 1.1 mnoxa3ansl B3auMOCBSA3M MEXAY JTHUMHU IJTallaMd M PE3yJbTaThl,
COITPOBOKAIOIME KaXK/IbIN 3Tl Mpolecca pa3paboTKU CUCTEMHBIX TPeOOBaHUIA.

Ho nockomnpky B miporiecce pa3padoTKH CUCTEMBI B CHITY pa3HOOOPa3HbIX TPUUKH TpeOoBa-
HUSL MOTYT MEHSThCS, yIpaBlieHHEe TpeOOBaHUSMH, T.€. MPOLECC YNPABICHUS H3MEHEHUSIMHU
CUCTEMHBIX TPeOOBaHUM, SBJIIETCS HEOOXOJUMOW COCTaBHOM YacCThIO JESTEIBHOCTU MO UX pa3-
paboTke.

®opMHpOBaHNe U AHAJIU3 TPeOOBAHMIA
Craenyrommm 3TanoM Tpolecca pa3paboTku TpeOoBaHUM sBiseTcst (opMHUpOBaHUE
(ompezenieHne) U aHaJIU3 TPEOOBAHMIA.
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Pucynok 1.1 - Ilpomecc pa3paboTku TpeOOBaHUN

O6o006mmenHas mMoaenb mporecca (GopMHUpPOBaHHUS W aHalW3a TPeOOBaHMI TOKa3aHa Ha
pucynke 1.2. Kaxknast opraHu3amus HCIOJb3yeT COOCTBEHHBIN BApUAHT ATON MOJICIH, 3aBUCSIIIHIA
OT “MeCTHBIX (PaKTOPOB™: OMbITa pabOTHI KOJJIEKTHBA pa3pabOTUMKOB, TUIA pa3padaThiBaeMOi
CHCTEMBI, HCTIOJIb3YEMBIX CTAHJIAPTOB U T.I.

Havano
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o TpeboBanmit
Mposepka
- peboBanmit ‘j
2713 NpeaMeTHOM f | | 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
TpeboBanus. Bo Bpems 3Toro mporecca npo1oibKaeTesl aHalIn3 IPeIMETHOW 00J1acTy.

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 Iporiecce GOPMHUPOBAHUS TPeOOBaHH, OyAyT MPOTHBOPEYUBBIMU. Ha 3TOM 3Tane omn-
pEneNsIoTCA U pa3perarTcs IPOTUBOPEUHS Pa3IMYHOrO PO/a.



5. Haznauenne npuoputeToB. B mobom Habope TpeboBaHuii 0fHU W3 HUX OydayT Oolee
BaXKHBI, 4eM apyrue. Ha »ToM sTame coBMecTHO ¢ aumamu, (GOpMHUpYIOIIUMU TpeOOoBaHUS,
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 TpeboBaHuii. [loHnmanue TpeOOBaHMI TPEIMETHONH 00JIACTH YBEITUYUBACTCS B
KaXJIOM LIUKJIe rporecca (opMUPOBAHUS TPEOOBAHUIA.

PaccmoTpuM Tpu OCHOBHBIX 1OAX0/1a K (GOPMHUPOBAHUIO TPEOOBAHHI: METO/I, OCHOBAHHBI
HA MHOXXECTBE OMOPHBIX TOYEK 3PEHUS, CIICHAPUH U dTHOTpapUUECKUl METO].

OnopHble TOYKH 3peHUust

[Tomxox ¢ MCHONIB30BAHMEM PA3IMYHBIX OMOPHBIX TOUEK 3pEHUS K pa3zpaboTke TpeOoBa-
HUH NMPU3HAET pa3inyHble (OMOPHBIC) TOYKU 3PEHUS HA MPOOJIEMY U UCIOIb3YeT UX B KayecTBE
OCHOBBI IIOCTPOCHHUSI M OpraHU3alMy Kak Ipouecca (GpopMUpoBaHUS TpeOOBAHMM, TaK U He-
MOCPEACTBEHHO CAaMHX TPEeOOBAHMIA.

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

1. Kak ucToYHMK HHPOPMALIMU O CHCTEMHBIX TaHHBIX. B 3TOM cirydae Ha OCHOBE OITOPHBIX
TOYEK 3pEHUsl CTPOUTCS MOJENb CO3/IaHUs M HCIOJIb30BAaHUA JAaHHBIX B cucrteMe. B mporecce
dbopmupoBanus TpeOOBaHMIM OTOMpAIOTCA BCE TaKUE TOUYKM 3peHus ( M HAa HUX 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 3peHUsi pacCMaTPHUBAIOTCS Kak
ocobasi yacTb MOJENU cucTembl. Hampumep, Ha OCHOBE pAa3JIMYHBIX TOYEK 3PEHHUS] MOTYT
pa3pabaTbIBaThCs MOJIENH "CYITHOCTh-CBA3b'", MOJIETIM KOHEYHOT0 aBTOMATa U 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
YIpaBJICHUS.

Haub6onee 3¢ pekTUBHBIM MOIXOIOM K aHAJIN3y TAaKUX CHCTEM SIBJISIETCS] MCIIOJIb30BaHUE
BHEIIHUX  ONOpPHBIX ToueKk 3peHus. Ha ocHoBe »aToro moaxoma  paszpaboTaH
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 Touek 3peHUs, MOITYyYaOIINX CUCTEMHbIE CEPBUCHI, U UAECHTU(DHUKALHS
CEPBHCOB, COOTBETCTBYIOIINX KaX/10i TOUKE 3pEHHUS.

2. CTpyKTYypHpOBaHHE TOYEK 3PEHMS] — CO3/IaHHE MEPApPXUH CIPYNIUPOBAHHBIX 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. OToOpaskeHHe CUCTEMBI TOUEK 3PEHUs, KOTOPas MOKa3bIBACT CUCTEMHBIE OOBEKTHI, OIl-
peliesieHHbIe Ha OCHOBE MH(OpPMAINH, 3aKIIIOYEHHON B OMTOPHBIX TOUKAX 3PEHHSL.

’ A "7} h
Y

A |
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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
TpeOOBaHM JJIsI CHCTEMBI CUCTEMBI TTOJICPKKH 3aKa3a U ydeTa TOBapoB B OakayieifHOM JiaBke. B
OakayeiiHO! JaBKe JJIsl KaXKIOTO TOBapa (GUKCUPYETCS MECTO XPaHEHUsS (OMpeIeICHHAs TI0JKa),
KOJINYECTBO TOBapa M ero noctaBmuk. Cucrema MOAJIEpKKU 3aKa3a M ydyeTa TOBapoOB JOJKHA
oOecrieunBarh Jo0aBieHHe WHGOPMAMM O HOBOM TOBape, HM3MEHEHHUE WM YHAaJICHUE
uHpopManuu 00 HUMEIMmEeMcs ToBape, XpaHeHHe (jo0aBieHHE, W3MEHEHHE U yAaJICHHUE)
uH(OpPMAaLIUU O TIOCTABIIMKAX, BKIIOYAOLIEH B ceOs HazBaHue (GupMsl, ee aapec u tenedon. [pu
IIOMOILIM CHCTEMBl COCTaBIISIOTCS 3aKa3bl MOCTaBIIMKaM. Kaxablil 3aka3 MOXET COAEp)KaTh
HECKOJIBKO MO3ULUH, B Ka)KJ10H MO3ULIMN yKa3bIBalOTCS HAMMEHOBAHNE TOBAPA U €0 KOJIMYECTBO
B 3akase. Cucrema o TpeOOBaHUIO MOJIB30BaTENs POPMUPYET U BbIJAET HA IEYaTh CIEAYIOLIYIO
CIIPaBOYHYIO HUH(OPMAIIHIO:

- CIIUCOK BCE€X TOBApOB;

- CIIUCOK TOBAPOB, UMEIOLUXCSI B HAJIMUNU;

- CIIUCOK TOBApOB, KOJMYECTBO KOTOPBIX HEOOXOAUMO MOMOJIHUTD;

- CIIUCOK TOBAPOB, IIOCTABJIAEMbIX JaHHBIM IIOCTABIIUKOM.

IlepBbIM 11aroM B pOpMHUPOBAHUY TPEOOBaHUIL ABISETCSA UACHTU(DUKALUS OTIOPHBIX TOYEK
3peHus. Bo Bcex metogax (popmupoBaHus TpeOOBaHUN, OCHOBAaHHBIX HA MCIOJb30BAaHUU TOYEK
3peHHUs, HauaJlbHas MJIeHTU(UKaLus SBiIsieTcss Hanbosee TpyaHOM 3agaueii. OJJUH U3 MOIXO0A0B K
UACHTU(DUKAIMM TOYEK 3pEHMs] — METOJ '"MO3roBOH aTaku'", KOrjaa OnpeAesstoTcs MOTEHIIH-
JIbHBIE CUCTEMHbIE CEPBUCHI U OpraHMU3alluy, B3auMoJeiicTByoIuUe ¢ cucteMoil. Opranusyercs
BCTpEYa JIMII, yYaCTBYIONIMX B ()OPMHPOBAHUHU TPeOOBAHUN, KOTOPHIC MPEJIAral0T CBOU TOYKH
3peHHs. DTU TOUYKU 3pEHMS MPEICTABIAIOTCSA B BUJIE AMArPaMMbl, COCTOALIEH U3 psiia KPYrOBBIX
oOnacreild, 0ToOpakaroIUX BO3MOXKHbIE TOUKH 3peHus (puc. 4). Bo Bpems "mo3roBoil araku"
HE00X01MMO UIEHTU(PULIMPOBATH OTEHIIMAILHBIE OTIOPHbIE TOYKHU 3PEHHSI, CHCTEMHBIE CEPBHUCHI,
BXOJIHBIE IaHHBIE, HE(PYHKIIMOHAIbHBIE TPEOOBAHNUS, YIIPABISIONINE COOBITHS U UCKITIOUUTEIIbHBIC
CUTYallHH.

Crnenyromeit cragueit mpouecca (GopMupoBaHHsS TpeOoBaHUM OyAeT UICHTUPHUKALUS
ONOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 mokasaHbl B BHJE TEMHBIX KPYTOBBIX oOnacteil) u
cepBHCOB (IIOKa3aHbl B BHUJE 3aTEHEHHbIX oOinacteil). CepBUCHI JOJKHBI COOTBETCTBOBATH
OTIOPHBIM TOYKaM 3peHusi. Ho MOryT OBbITh CEpBHUCHI, KOTOPbIE HE TIOCTABJIEHBI UM B COOTBETCTBHE.
OTO 03HayaeT, YTO Ha HayaJlbHOM 3Tare "MO3roBOM aTaku'" HEKOTOpBIE ONOPHbBIE TOUKHU 3PEHUs
HE OBIIIM UICHTU(DUIIMPOBAHBI.

/-P—\ Onnara
Nomyerne 7 Knnewt Toeapa
08302 < =noKyNaTeD > Nposepra
\/' CTATHCTHRM
3aras
Hannyre HENpORABAEMSIA TOB2P3
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N e )
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Sanecerate s . ) || wmn
nocToAMMbIe v
nOKynaTemm Nonyerste
Komcynsramt = \
npoadseu L~ NPRACCTBACHA MNepeonpesenewne
\ SCXMAOK uens!
\_/( Tosp )
‘v’
focrynk Gase
noCTas MK LAMHBX
Nocraska «Mpopasaemsit Odopnenne 3akasa
T063p3 ¥7080p NOCTABLMKY

Pucynoxk 1.4 - JluarpamMmma uieHTU(PUKALNU TOUEK 3PCHUS
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B

Tabiuue

1.1

IIOKa3aHo

pacnpeeneHue

CEPBHCOB

JJIsL

HEKOTOPBIX

UACHTU(PUIMPOBAHHBIX HAa pUcyHKe 1.4 Touek 3peHus. OAUH U TOT K€ CEPBUC MOXKET ObITh
COOTHECEH C HECKOJbKIUMU TOUYKAMH 3PEHUSI.

Tabmuna 1.1 - CepBHUCHI, COOTHECEHHBIE C TOUKAMHU 3PEHUS

KJINEHT NOKYyInareJ | IOCTOSAHH | TOBap NMOCTABIIM | MpoAaBen | aAMMHUCT
b bl K parop
NnoKynareJ
b
[IpoBepka | 3anecenue | [lomyuenue | [Ipuem 3anecenue | [Ipomaxa Hoctym
HaJIN4us B CIIUCOK CKHUJKHU TOBapa B 0azy TOBapa 6aze
TOBapa KJIMEHTOB JTAHHBIX JAHHBIX
IToxynka [Tonyuenue | 3aneceHue [TeuaTs IIposepka
TOBapa uHpopmal | B 6a3y 4yeka CTaTUCTUKH
U JTAHHBIX
ITonyuenue Haznauenun Hoctym [Iepeomnpen
yeka € LICHbI KaTajory eJIeHne
LICHBI
3aka3 [lepeonpen [Iposepka | OdopmieH
TOBapa €JICHNE HaJIN4us ue 3aKasza
LIEHBI TOBapa
3aHeceHue «Iloxynaem Odopmien | Ilewats
MOKYTIaTeN BIi» WK ue 3aKasza 3aKasa
s 1 CyMMBI «HETOKyTa IOKYTIaTeN
IIOKYIIKU B €MBII» 10
6azy TOBap
JTAHHBIX

WNudopmanus, u3BiIeYeHHAs U3 TOUYEK 3pEHUs], UCTIOIb3yeTCsl Ul 3aroJHeHus (GopM 111ad-
JIOHOB TOYEK 3PEHUS U OpPraHU3allMy TOYEK 3PEHHUs B MEPAPXUI0 HACIEA0BaHUSA. DTO MO3BOJISET
YBHUJIETh OOIME TOYKH 3pEHUs] M MOBTOPHO MCIIOIB30BaTh MH(GOPMAIMIO B UEPAPXUU HACIEN0-
BaHus. CepBUCH], JaHHBIE U YIPaBIsAONMas HH(OPMaLKs HACIEAYIOTCS OJIMHOKECTBOM TOYEK
3penus. Ha pucynke 1.5 nokasana 4acTb nepapxuu TOUEK 3pE€HUS U1 CHCTEMBI IMOAIEP>KKH 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
ATTecTanys JoJKHA POIEMOHCTPUPOBATh, UTO TPEOOBaHUS IEHCTBUTEIHHO ONPEACISIOT
Ty CHUCTEMY, KOTOPYIO XO4YeT UMETh 3aKka3uuk. [IpoBepka TpeboBaHMii BakHA, TaK KaK OLIMOKH B
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cneurdukanuy TpeGOBaHMI MOTYT IPUBECTH K MEPEAEIIKE CUCTEMbI U OOJIBIIUM 3aTpaTaM, €CIIu
OynyT OoOHapyXeHBI BO BpeMsl Iporiecca pa3padOTKH CHCTEMBbI WJIM TIOCIIC BBEICHHS €€ B
sKcruryaranuio. CTOMMOCTh BHECEHHUS! B CUCTEMY M3MEHEHUH, HEOOXOAMMBIX ISl yCTpaHEHUS
OlMOOK B TpeOOBaHMSX, HAMHOI'O BBIIIE, YEM HCIPABJIECHUE OIIMOOK IMPOCKTHUPOBAHUSA WU
KoaupoBanus. IlpuumHa B TOM, 4TO H3MEHEHHE TpeOOBaHUI OOBIYHO BiIEYET 3a COOOM
3HAYUTENIbHbIC N3MEHEHUS B CCTEME, [10CIIe BHECEHUSI KOTOPBIX OHA JI0JIKHA IIPOMTH OBTOPHOE
TECTUPOBAHUE.

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
COJIepKaTh MPOTUBOPEUNI. DTO 03HAYAET, YTO B TPEOOBAHUSX HE JIOJKHO OBITH IPOTUBOPEYAIINX
JpYT APYry OrpaHUYEHUI UM Pa3InYHbIX ONMCAHUH OJTHOW M TOM e CUCTEMHOM (QyHKIMH.

3. [IpoBepka Ha monHOTY. Crienudukarys TpedOBaHU JTOJDKHA COJEPKATh TPEOOBAHUS,
KOTOPbIE ONPEAEISAIOT BCe CUCTEMHbIE (DYHKLIMU M OTPAHUYEHHUs], HaJIaraeMble Ha CUCTEMY.

4. [lpoBepka Ha BbINIOJHUMOCTb. Ha OCHOBE 3HaHUS CYLIECTBYIOIIMX TEXHOJOTUH
TpeOOBaHUS JOJKHBI ObITh IPOBEPEHBI HA BO3MOXHOCTh UX PEAJIbHOI0 BBITOJIHEHHS. 3/1€Ch TAKXKe
MPOBEPSIOTCS BO3SMOKHOCTH (DMHAHCUPOBAHUS U TpapuK pa3pabOTKH CUCTEMBI.

CymiecTByeT psJ METOJOB aTTeCTallUy TpeOOBaHUM, KOTOpbIE MOXKHO HCIIOJIb30BaTh
COBMECTHO WJIN KaXKIblil B OTJI€IIbHOCTH.

1. OG30p TpeboBanmii. TpeOoBaHMS CUCTEMHO aHAIN3UPYIOTCS PELICH3EHTaMHU.

2. IlporotunmpoBanue. Ha 3ToM 3Tane mpoTOTHIT CUCTEMBI IEMOHCTPUPYETCS KOHEYHBIM
HOJb30BaTENsIM M 3aKazuuky. OHM MOTYT 3KCIEPUMEHTHPOBATh C 3TUM HPOTOTHIIOM, YTOOBI
yOeIuThCs, YTO OH OTBEYAET UX MOTPEOHOCTSM.

3. 'eHeparust TeCTOBBIX clieHapueB. B uneane tpeboBaHMs JOKHBI OBITH TAKUMH, YTOOBI
UX peaJn3aluio MOXHO ObUIO MpoTecTHpoBaTh. Eciiu TecThl ans TpeboBaHui pazpabaThIBalOTCS
KaKk 4YacTh IIpollecca aTTecTallid, TO YacTO 3TO IO3BOJSIET OOHAapYXHUTh MNpoOJIEeMbl B
crnenudukanuu. Eciin Takue TECThI CIOXKHO WJIM HEBO3MOXHO pa3paboTarb, TO OOBIYHO 3TO
03HayaeT, 4To TPeOOBAHUS TPYJHO BBITOJHUTH U TOATOMY HEOOXOIUMO UX NEPECMOTPETH.

4. ABTOMaTH3UPOBAHHBIN aHanu3 HENpOTHBOpeUnBOCTU. Ecin TpeOoBaHUS
OpEJCTaBICHbl B BHJE CTPYKTYPHBIX MM (OPMAIbHBIX CHCTEMHBIX MOJeNed, MOXHO
UCTIONB30BaTh WHCTpyMeHTanbHble CASE-cpencTBa At  MPOBEPKH  HEMPOTHBOPEYHBOCTH
mojeneit. J{ias aBTOMaTH3UpOBaHHOM MPOBEPKHU HEMPOTHBOPEYMBOCTH HEOOXOIUMO MOCTPOUTH
0a3y maHHBIX TPeOOBAHUI U 3aT€M NMPOBEPHUTH BCE TPeOOBaHUS B 3TOM 0a3e JaHHBIX. AHAITH3ATOP
TpeOOBaHUI TOTOBUT OTUET 000 BceX OOHAPYKEHHBIX MPOTUBOPEUHUSIX.

[Tonb30BaTenbCKUE U CUCTEMHBIE TPEOOBAHUS

Ha ocHOBaHMM MOTy4EHHBIX MOJENEll CTPOSITCS MOIb30BaTEIbCKUE TPeOOBaHHUS, T.€. KaK
OBLIO CKa3aHO B HayaJie OMMCAHUE HAa €CTECTBEHHOM SI3bIKe (DYHKIIMH, BBIMOIHIEMBIX CUCTEMOH,
U OrpaHHYEHUI, HAKJIaJbIBaeMbIX Ha HEE.

[Tonb3oBarenbckue TpeOOBAHUS JOJKHBI OINUCHIBATH BHEIIHEE IOBEJCHHE CHCTEMBI,
OCHOBHBIE ()YHKIIMU U CEPBUCHI IPEOCTABIIIEMbIE CUCTEMOH, €€ He(YHKIIMOHATILHBIE CBOMCTBA.
Heo0xoauMo BbIAETUTH OMOPHBIE TOUKH 3pEHUS U CIPYNIUPOBATh TPEOOBAaHUS B COOTBETCTBHUHU C
HumH. [lonp3oBarenbckue TpeOOBaHHUS MOKHO OQOPMUTH KaK MPOCTHIM MEPEUUCICHUEM, TaK U
MCIIOJIB3YS] HOTAIMIO BAPUAHTOB HCIOJIb30BaHUS.

Jlanee cocTaBiISIIOTCS CUCTEMHBIE TpeOboBaHusl. OHM BKIIIOYAIOT B CEOsL:

1. TpeGoBaHus k apxuTekType cucreMsl. Hampumep, 4uciio u pazMerieHue XpaHWIUIL |
CEpPBEPOB NMPUIIOKEHHU.
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2. TpeboBanus k mapamerpaM oOopyaoBaHus. Hampumep, yactoTa MpOIECCOPOB
CEpBEPOB U KIUEHTOB, 00bEM XpaHMWIUI, pa3Mep ONEPaTUBHOM M BHUJEO MAaMSATH, NPOMYCKHas
CIOCOOHOCTH KaHajla U T.JI.

3. TpeboBanus k mapamerpaM cuctembl. Hampumep, Bpems OTKIMKa Ha JelcTBUe
MOJIb30BATENsl, MaKCUMAJIbHBIA pa3Mmep mepeaaBaeMoro (aiina, MakcHMallbHasi CKOPOCTh
nepeaayy JaHHbIX, MaKCUMAaJIbHOE YUCIIO OAHOBPEMEHHO pabOTarOIUX [10JIb30BaTEIeH U T. 1.

4. TpeboBaHMs K IPOrpaMMHOMY UHTEpQeiicy.

5. TpeboBanust kK  CTpykType  cuctembl.  Hampumep,  MacmrabupyemocTsb,
pacnpenenéHHOCTb, MOYJIBHOCTb, OTKPBITOCTb.
- MaclITabUPyeMOCTb — BO3MOXKHOCTb PACIpPOCTPAaHEHHs] CUCTEMbl Ha OOJIbIIOE

KOJINYECTBO MAIIIMH, HE MMPUBOISAIIAS K TOTEPE PadOTOCIIOCOOHOCTH U APPEKTUBHOCTH, IIPH STOM
CIIOCOOHOCTH CUCTEMBI HAapaIllMBaTh CBOIO MOIITHOCTH JIOJDKHA ONPEIEIISATHCS TOIBKO MOIITHOCTHIO
COOTBETCTBYIOIIETO allapaTHOro 00eCcIeYeHusl.

- paclpeneNieHHOCTh - CHUCTeMa JOJDKHA IOJJCP)KUBATh paclpeleéHHOEe XpaHCHHE
JTAHHBIX.

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

- OTKPBITOCTh - HAJIWYHE OTKPBHITBIX HHTEP(EHCOB Ui BO3MOXXHOH J0pabOTKH U
UHTETPAIUH C APYTUMU CUCTEMaMH.

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

IMocTanoBKka 3a7a4M K NPaKTH4YeCKOii padoTe 1

1. 3yuuts npesuiaraeMplii TEOPETUUECKUI MaTepual.

2. IlocTpouTh OMOpPHBIE TOYKU 3peHHs Ha ocHOBaHUU MeToga VORD mist hopmupoBanus
U aHanu3a TpeOoBaHMH. Pe3ynbraToM MOJKHBI SIBUTBCA JIBE JUArpaMMbl: JuarpaMmma
UACHTU(PUKAIIMY TOUEK 3PEHUS U AMarpaMMa UEPAPXHUH TOUEK 3PEHUS.

3. CocraBuTh MH(POPMALMOHHYIO MOJENb OyaylIel CUCTEMBI, BKJIIOYAIOIIYI0 B ceOs
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 otuer. [IpeacTaBuTh OTYET IS 3ALUTHI.

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

CUCTEMBI pa3paboTaTh 3aJjaHie Ha NHKEHEPHBIN MIPOEKT.

Tabnuma 1.2 — UnauBuayanbHbIe 3a1aHUs

No IIpenmerHas o6nacthb Kimacc UC

1 Cxiang MRP

2 [Ipon3BOCTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npenmnpusrue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CTtpouTtenbHOE NPEANPUITHE NC yyera

8 Briciiee yueOHOe 3aBe/ieHUE NC ympaBienus
9 WudpactpykTypa npeanpusTis CIIITP

10 | Anmaparnas uH@pacTpyKTypa NpeanpusTus DKcnepTHas CUCTEMa
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Conep:xanue oT4yeTa

ITo BeIOTHEHHOI paboTe cocTaBisieTcss 0T4eT. OTUEeT BINOIHAETCS B 3JIEKTPOHHOM BUJIE.
[To BBIMOJIHEHHOMY OTYETY MPOBOAUTCS 3aAIIUTA MPAKTHYECKON PaOOTHI.

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 CPEJICTBA, 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 )XKHU3HEHHBIN IIUKI UHKEHEPHOTO IpoeKTa?

. 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 -

IIpakTnuyeckas padora 2. MeToabl U cpecTBA MPOEKTHOI0 MEHEKMEHTA

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;

- HAJTA4He 3aKITIOYCHHS 0 BO3MOXXHOCTH peamu3aim MIPOEKTAa,
COJIepKAIIEr0 PEKOMEHIAIMN OTHOCUTEIBHO pa3pabOTKH CUCTEMBbI, 0a30BbIe MPEIOKEHUS 110
00BEMY TpebyeMoro OroJKeTa, Yucily pa3padOTYMKOB, BpEMEHH U TpeOyeMOMY IIPOrpaMMHOMY
00ecCTeyYeHuIo.

OcHoBBI TEOpHUH

[TpoGnemb! ynpaBieHus: HHKEHEPHBIMHU MPOSKTaMH BIIEPBbIE MPOSBHIUCH B 60-X - Hauase
70-x TOMOB, KOTZa TMPOBATWINCH MHOTHE OOJBIIME MPOEKTHI MO pa3padOTKe MpOTPaMMHBIX
MpOAYyKTOB. bbutn 3adukcupoBansl 3aaepkKu B co3gannu [10, oHO OBLIIO HEHAIEKHBIM, 3aTPAThI
Ha pa3padOTKy B HECKOJIBKO pa3 TPEBOCXOIIN II€PBOHAYAIBHBIE OIICHKH, CO3JIaHHBIE
MpPOrpaMMHBIE CHCTEMBI YacTO WMENH HHU3KHE TMOKa3aTeld MPOU3BOIUTENBHOCTH. [IpuyanHbI
MPOBAJIOB KOPEHWJIUCH B T€X TOJX0JaX, KOTOPBIC HCIOJIB30BAIUCH B YIIPABICHUU MPOCKTAMH.
HpI/IMeHHeMa}I METOANKAa GBIHa OCHOBAHa Ha OMNBITC YHNPABJICHUA TCXHUYCCKHUMU MPOCKTAMH U
oKa3zayiach Hed(PPEKTHUBHOM MpU pa3padOTKE MPOrPaMMHOTO 0OECTICUCHHUSI.
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BaxHo moHuMMarTh pasHHIy Mexay mnpodeccuoHanbHOM paspabotkoit [IO wm
JTHOOUTENBCKUM NporpaMmupoBaHueM. Heo6XoauMocCTh ynpaBieHus IPOrpaMMHBIMU TPOEKTaMU
BBITEKAaeT M3 TOro (akra, 4To mporecc co3manusi npodeccuonanbHoro 10 Bcerna siBisercs
CyOBEKTOM OFO/IKETHOM MOJUTUKY OPraHU3aLMH, [Ie OHO pa3pabaThIBAETCs, U UMEET BPEMEHHbIE
orpanuueHusi. Pabota pykoBoguTENsI MPOrPaMMHOTO IPOEKTA MO OOJIBIIOMY CUETY 3aKJII0YaeTCs
B TOM, 4TOOBI TapaHTUPOBATh BBIIOJHEHHUE ATUX OIOJUKETHBIX M BPEMEHHBIX OIPaHMUYCHHUH C
y4eToM OM3HEec-1IeIe OpraHru3alui OTHOCUTEIBHO pazpabdaTseiBacmoro 110.

PykoBoauTenu npoeKkToB NpU3BaHbl CILIAHUPOBATH BCE 3TAIbl pa3pabOTKHU IPOrPaMMHOIO
npoaykTa. OHU TaKKe JOJDKHBI KOHTPOJIUPOBATh XOJ] BBIIOJHEHHUS pabOT U COOMIOIEHHS BCEX
TpeOyeMbIX cTaHAapTOB. [10CTOSIHHBIN KOHTPOJIb 32 XOJ0M BBINOJIHEHUS paboT HEOOXOIUM JUIs
TOTO, YTOOBI MpOIecC pa3padOTKHM HE BBIXOJIWJ 32 BPEMEHHbIC M OIOPKETHBIC OTpaHUYCHUS.
Xopolee ynpasieHHE He FapaHTHPYET YCIEUTHOTO 3aBEPILEHHS IPOEKTa, HO INI0XO0€E YIIPaBICHHUE
00s3aTeNbHO MPUBEAET K €ro MpoBally. JTO MOXKET BBIPA3UTHCA B 33JEPKKE CPOKOB CIAa4M
rorosoro [10, B npeBbILICHUH CMETHOW CTOMMOCTH MPOEKTAa U B HECOOTBETCTBUU rotoBoro 110
cnenudukanuy TpeOOBaHUM.

IIponiecc paspabotku I1O cymiecTBEeHHO OTIMYaeTCsl OT IPOLIECCOB  pealn3aluu
TEXHUUYECKUX IPOEKTOB, YTO TIOPOXKAAET ONPEICIICHHbIE CIOXKHOCTH B  YIpPaBJICHUU
IPOTrpaMMHBIMU IPOEKTAMHU:

1. IlporpammHBIi npoaAyKT HemMaTepuaiieH. [IporpamMmHoe obecrieueHrue HemaTepraibHO,
€ro HeJsb3sl YBUJIETh WIM HOTporars. PykoBoauTe b IpOrpaMMHOr0 IPOEKTa HE BUIAMUT MPOLECC
"pocta" paspabareiBacmoro I1O. OH MOXKET MmoyiaraTbCsl TOJIBKO Ha JOKYMEHTAIMIO, KOTOpas
bukcupyer npouecc pazpabOoTKH MIPOrpaMMHOTIO ITPOJYKTa.

2. He cymiectByeT crangapTHBIX mporeccoB paspadortku [10. Ha ceromusimnuii 1eHp He
CYLIECTBYET UYETKOW 3aBUCHUMOCTH MeXay npoueccoM coszganus 1O u Tumom co3znaBaemMoro
IPOrpaMMHOr0 MpPOAyKTa. J[pyrue TeXHHYECKHE NUCLUUIUIMHBI UMEIOT JJIUTENbHYI0 HCTOPHIO,
nporecchl pa3pabOTKM TEXHUUECKUX M3AETMA MHOTOKPATHO ONpOOOBaHBI U IPOBEPEHBI.
[Tpouecchl co3nanusg OOJBIIMHCTBA TEXHUYECKUX CHUCTEM XOpOILIO M3ydeHbl. M3yueHuem xe
npoueccos coznanus 110 crnennanucTsl 3aHUMAOTCS TOJIBKO nocienHee BpeMs. 1loaromy noka
HeNb3s TOYHO IpeJicKa3aTh, Ha KakoM JTame mponecca pa3zpadotku [1O mMoryT BO3HHUKHYTH
npo0JIeMBbl, YTPOXKAIOIIUE BCEMY TPOrPAMMHOMY IIPOEKTY.

3. bonpime mporpaMMHBIE TIPOEKTHI - 3TO 4YacTo "oJHOpa3oBble" MpoekThl. bombpmme
IIPOrpaMMHBIE TIPOEKTHI, KaK MPABUJIO, 3HAUUTENBHO OTIIMYAKOTCS OT IPOEKTOB, PEATM30BAHHBIX
panee. IlosTomy, 4dYTOOBI YMEHBUIMTH HEOIPENEICHHOCTh B IUIAHUPOBAHWU TPOEKTAa,
PYKOBOJUTENN IPOEKTOB JOJKHBI 001agaTh OuY€Hb OOJBIIMM MpaKTHYEeCKUM omnbiToM. Ho
MOCTOSTHHBIE TEXHOJIOTMYECKNE M3MEHEHUS! B KOMIIBIOTEPHON TEXHHKE M KOMMYHHKAI[MOHHOM
000pyIOBaHUU OOECLIEHUBAIOT MPEAbIIYIINI ONbIT. 3HAHUS M HaBBIKH, HAKOIUIEHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCS B HOBOM IIPOEKTE.

IlepeuncnenHble OTINYMS MOTYT IPUBECTH K TOMY, YTO peaM3allds IPOEKTa BBIMAET U3
BPEMEHHOT0 TpaduKa WU TPEBBICUT OIOJKETHbIE accurHoBaHMs. [IporpamMMHbIE CHCTEMBI
3a4acTyl0 OKa3bIBAIOTCSI HOBUHKaMH Kak B "HIEO0JOIMYECKOM", TaK M B TEXHUYECKOM IIJIaHE.
[ToaTomy, mpenBUas BO3MOXKHBIE MPOOJEMBbI B pealu3aliyd IPOrpaMMHOTO MPOEKTa, CIEAYeT
BCErza IOMHUTb, YTO MHOTMM M3 HHUX CBOMCTBEHHO BBIXOJUTH 3a PAaMKH BPEMEHHBIX U
OIOI)KETHBIX OTPAHUYEHHH.

IIpouecc ynpasiennsi pa3padoTKoii HHKEHEPHOT'0 NMPOEKTAa

HeBo3MokHO omucath M CTaHIApTU3UPOBATh BCE PAOOTHI, BHIMOIHIEMbIE B MPOEKTE MO
coznanuto [10. Itu paboThl BecbMa CYIIECTBEHHO 3aBUCAT OT OpPraHU3alMM, TJ€ BBHIIOIHIETCS
pazpabotka [1O, 1 oT THIA cO31aBaeMOro nporpaMmmHoro npoaykra. Ho Bcerja MoXHO BBIIEINUTH
(W) (14 %10 1115 (H

- Hanmucanue npegoxkenuit o cozaanmio [10.

- [InanupoBanue u coctaBieHue rpadpuka padbot no cozxaanuto I10.

- O1leHUBaHWE CTOMMOCTH MPOEKTA.

- [lon6op nepconana.
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- KoHTposb 32 X0/10M BBINOIHEHUS padoT.

- Hanmucanue oT4€TOB M MIPEACTABICHUH.

[lepBas cragust IpOrpaMMHOIO ITPOEKTA MOKET COCTOSITh U3 HAIIMCAHUS NPEAJIOKEHNUN 110
peanm3anuy 3TOro npoekra. [IpennoskeHus NOJDKHBI CONEp)KaTh ONKCAHUE ILeNIed NMPOEKTOB U
croco6oB ux noctrxkeHus. OHU TakKe OOBIYHO BKJITFOYAIOT B Ce0sl OIEHKM (PMHAHCOBBIX U BpeE-
MEHHBIX 3aTpaT Ha BBINOJHEHUE MpoekTa. [Ipm HeoOXOAMMOCTH 371€Chb MOTYT HPHUBOAUTHCS
000CHOBaHHUA Ul NEpeJaud IIPOEKTa Ha BBIIIOJHEHUE CTOPOHHEH OpraHu3aluy WM KOMaHJe
pa3pabOTUHKOB.

Hanmcanue mnpemioxkeHuil — OYeHb OTBETCTBEHHAs paboTa, Tak Kak JJIsi MHOTHX
OpraHu3anyii BOIpoc O TOM, OyAeT JM NPOEKT BBINOJIHATHCA CaMOW OpraHM3alued Win
pa3palaThIBaThCsl 10 KOHTPAKTY CTOPOHHEN KOMIIaHUEM, siBisieTcst KpuThuueckuM. He cymectByer
KaKMX-JTM00 peKOMEHJAlUH 10 HAIMCAHUIO MTPEI0KEHUI, MHOTO€ 3/1eCh 3aBUCHUT OT OIIBIT.

Ha sTane ninaHupoBaHusi MPOEKTa OMPEIENIAIOTCS MPOLECCHI, 3TAllbl U IOJyYEHHbIE Ha
KQKIOM M3 HUX PE3YJbTaThl, KOTOPbIE JOJKHBI IPUBECTH K BBIIIOJIHEHUIO NPOEKTa. Peannsanus
ATOro IUIaHA MNpPHUBENET K JOCTHXKEHHIO Iiesed mnpoekta. OmnpeneneHue CTOMMOCTH IPOEKTa
HaIpsIMyIO0 CBSI3aHO C €ro IJIaHMPOBAaHUEM, IOCKOJIBbKY 31E€Ch OLICHMBAKOTCS PECYPCHI, Tpe-
Oyroluecs s BBIIOJIHEHUS IIJ1aHa.

KonTposnb 3a X010M BbINOIHEHUS. paboT (MOHUTOPUHI MPOEKTA) — 3TO HENPEPHIBHBIN
IIPOLIECC, MTPOJOJIKAIOIIMICS B TEUEHUE BCEro CpoKa peajau3anuu npoekra. PykoBoaurens 1oi-
KEH MOCTOSIHHO OTCJIC)KHUBATh XOJI peaJIN3aluy IPOEKTa U CPABHUBATH (PAaKTUUECKHUE U TJIAHOBbIE
[IOKAa3aTelIM BBIIOJIHEHUSI PabOT C HMX CTOMMOCTBbIO. XOTS MHOTME OpraHU3aluud HUMEIOT
MeXaHU3Mbl (POPMATILHOIO MOHUTOPUHIA pabOT, ONBITHBIA PYKOBOAUTENb MOXKET COCTaBUTH sIC-
HYIO KapTHUHY O CTaJuH Pa3BUTHUHU MPOEKTa MPOCTO MyTeM HePOpMaIbHOTO OOIIEHHS C paspa-
OOTYHKAMHU.

HedopmanbHblii MOHUTOPUHT YacTO MOMOTAET OOHAPYKUTh MOTEHIHAIBHBIE TPOOIEMBI,
KOTOpbIE B SIBHOM BHJIE MOT'YT OOHapyXWUThCs mo3aHee. Hampumep, exenHeBHoe oOCyxaeHUe
X0/J1a BBIIOJIHEHUS pa0OT MOKET BBISIBUTH OT/AEJIbHBIE HEAOPAOOTKH B CO3[JaBa€MOM IPOrpamMM-
HOM MpoaykTe. BMecTo 0kuaaHHsI OTYETOB, B KOTOPBIX OyneT oTpakeH (akT "mpoOyKcoBKH"
rpaguka padboT, MOXHO OOCYIUTh CO CIEIHAIMCTAMH HAMEUYaIOIIHEeCs MPOrPaMMHCTCKHE
npoOJIeMbl U He JIOMYCTUTh CpbIBa Ipaduka padoT.

B Teuenue peanuzannu npoekTa 0OIYHO MPOUCXOAUT HECKOJIBKO (POPMaIbHBIX KOHTPOJIb-
HBIX MIPOBEPOK X0J1a BBINOJIHEHUs paboT no coznanuto [10. Takue nmpoBepkH AOIKHBI 1aTh 00-
HIYI0 KapTHUHY XOJa peajin3alliy MpoeKTa B IeJIOM U MOKa3aTh, HACKOJBKO YK€ pazpaboTaHHAs
gacTb [1O cooTBETCTBYET LIENSIM NIPOEKTA.

Bpewms BbInoaHeHMs O0NbIINX MPOTrPAMMHBIX TPOEKTOB MOXKET 3aHUMAaTh HECKOJIBKO JIET.
B TedyeHne 3TOro BpeMeHu 1eNIM U HAMEPEHUS OPraHU3alMY, 3aKa3aBLIEH IPOrPaMMHBIN IPOEKT,
MOTYT CYIIECTBEHHO H3MEHHUTHCS. MOXKET OKa3aTbCs, 4TO pa3padaTbiBa€Mblil MPOTrpaMMHBIN
IOPOAYKT CTal YK€ HEHYXXHBIM JIMOO MCXOJHble TpeboBaHHs K co3gaBaemMomy I1O mpocto
ycTapenu M HMX HEOOXOAWMO KapAWHAIBbHO MEHSITh. B Takol cuTyallud pyKOBOJICTBO
OpraHu3alu-pa3padoTYNKa MOXKET MPHUHSTH pelleHue o npekpameHuu pazpadorku 10 umu 00
U3MEHEHUU IIPOEKTa B IIeJIOM C TeM, 4YTOObl y4ecThb W3MEHHUBIIMECS LEIHM M HaMepeHus
OpraHM3al1-3aKa3uuKa.

PykoBonuTenu mpoekToB OObIYHO 00s3aHBI caMU MOAOUPATh WCIOJHUTENEH Ui CBOUX
npoekToB. B wmaeanbHOM ciydae mpodeccHOHaNbHBI ypOBEHb HCIOIHUTENEH MOIKEH Co-
OTBETCTBOBATh TOM paboTe, KOTOPYIO OHU OYAYT BBIOJHSATH B X0/1€ peanu3aiuu npoexra. OmaHaxo
BO MHOTHUX CIy4asX PyKOBOAMTENIH JOJDKHBI MOJIAraThbCcsl HAa KOMaHIy pa3pabOT4YHMKOB, KOTOpas
naneka oT uneanbHou. Takast cuTyanusi MOXKeT OBITh BbI3BaHA CIEAYIOIIUMHU TPUUYUHAMU:

1. BromxeT mpoekTa He MO3BOJISIET MPUBJIEYb BHICOKOKBATM(DUIIMPOBAHHBIN MepcoHal. B
TaKOM CJIydae 3a MEHBIIYIO IIJ1aTy NPUBJIEKal0TC MeHee KBaTU(UIMPOBAHHBIE CIIEIUATINCTHI.

2. BpIBalOT CHUTyalMH, KOTJIa HEBO3MOXKHO HAWTH CIHEIHAINCTOB HEOOXOIMMOI
KBaIM(UKALMM Kak B caMOM oOpraHu3anuu-paspadoTdyMke, Tak M BHe ee. Hampumep, B
opraHu3zanuu "nydmye Joau" MOTYyT ObITh YK€ 3aHATHI B IPYTUX MPOEKTaX.
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3. OpraHu3anusi Xo4eT MOBBICUTh MPO(PECCUOHANBHBIN YPOBEHb CBOMX PaOOTHUKOB. B
STOM CIy4yae OHa MOXKET MPHUBJIEYb K YYaCTHUIO B MPOEKTE HEOIBITHBIX WM HEIOCTATOYHO
KBAJTM(UIUPOBAHHBIX pAaOOTHUKOB, YTOOBI OHU NMPHOOPENN HEOOXOJUMBII OIBIT U MOYYHIIUCH Y
0o0Jiee ONBITHBIX CHEIHATUCTOB.

Taxkum 00pa3om, MOUTH BCerja moadop CHEHaINCTOB IS BBIMOJIHEHHUS MPOEKTa UMEET
orpezieNieHHbIE OTPaHUYEHUS U HE sBJsieTcsl cCBOOOAHBIM. BMecTe ¢ TeM Heo0X01uMo, 4TOOBI XOTS
OBl HECKOJIBKO YIEHOB IPYIIIBI pa3pab0TYNKOB UMENN KBATU(DUKALIUIO U OTIBIT, IOCTATOYHBIE IS
paboThl HaJX JaHHBIM MPOEKTOM. B IPOTMBHOM cilydae HEBO3MOXKHO H30exkaTh OIIMOOK B
paspabotke I10.

PykoBonuTens npoekTa 0ObIYHO 00s13aH MOCHUIATH OTYETHI O XOJI€ €r0 BBIMOJHEHHS Kak
3aKa34uKy, TaK M TOAPAJHBIM OpraHU3alusM. OTO JOJDKHBI OBITh KpaTKHUE JOKYMEHTHI,
OCHOBaHHbIe Ha UH(GOPMAIH, U3BJIEKAEMOW U3 MOAPOOHBIX' OTYETOB O MpoeKTe. B 3Tux oryerax
JOJDKHA OBITh Ta WH(pOpMAanMsi, KOTOpas IO3BOJISIET YETKO OLEHHUTh CTENEeHb T'OTOBHOCTH
CO03/1aBa€éMOr0 IPOrPaMMHOTO MPOAYKTA.

B pamkax kypca «CucreMHasi HHXCHEPHs» BBIICICHBI CIEAYIONINE POJIM B TPYIIIE IO
pazpabotke [10:

- PykoBoauTens — o01iee pyKoBOJICTBO IIPOEKTOM, HAIIMCAaHUE JOKYMEHTAIMH, OOIIEHHE C
3aka3zunkom I10;

- CUCTeMHBIN aHATTUTHK — pa3paboTka TpeOOBaHUM (COCTABICHUE TEXHUYECKOTO 3a/IaHUs,
MPOEKTa MPOrPaMMHOT0 O0ecTeueHus);

- Tecrep — cocTaBnenue miaHa TecTUpoBaHus U arrecranuu roroBoro [1O (mpomykra),
COCTaBJICHUE CIICHApHUsSl TECTHUPOBaHUs, 0a30BbIi MpUMep, MPOBEICHUE MEPONPHUITHIA 10 TUIaHY
TECTUPOBAHUS;

- Pazpabotunk — MojaenuMpoBaHHWE  KOMIIOHEHT MPOrpPaMMHOTO  oOecredyeHws,
KOJMPOBaHUE.

IIlnanupoBaHue NpoexTa pa3padoTKH HHKEHEPHOI0 NMPOEKTAa

D¢ dexTuBHOE yIIpaBiieHNE MPOrPaMMHBIM IPOEKTOM HANPSMYIO 3aBUCHUT OT IPABUIIBHOTO
IUTAHUPOBaHMUs PabOT, HEOOXOAMMBIX JUI €ro BbIMOJHEHHs. [lnaH momoraer pykoOBOIUTEIIO
IpeIBUIETh NMPOOIEMBbI, KOTOPblE MOTYT BO3HMKHYTh Ha KakuX-1u00 3tanax cosganus I10, u
pa3paboTaTh IPEBEHTUBHbIE MeEphl [UId WX MNpeaynpexaeHus wuiau pemeHus. [lnan,
pa3paboTaHHBI HAa HAYaJIBHOM 3Talle MPOEKTa, PACCMaTPUBAETCS BCEMHM €r0 YJaCTHHKaMH Kak
PYKOBOZSAIINN JOKYMEHT, BBINIOJHEHHE KOTOPOTO AOKHO IPUBECTU K YCIIEIIHOMY 3aBEPLIEHUIO
IpoeKTa. JTOT MEepPBOHAYAIILHBIN IJIaH JTOJKEH MAKCHUMaJIbHO MOJAPOOHO OMHUCHIBATH BCE ATAllbl
peann3annuy IpoeKTa.

[Ipouecc miuaHUpOBaHUS HAYMHAETCS, UCXOJS U3 OMMCAHUSA CHCTEMBI, C ONpEIesICHUs
IPOEKTHBIX OrpAaHHYEHHH (BpEMEHHbIE OrpaHMYEHUS, BO3MOXKHOCTH HAJUYHOIO MEpCOHaa,
OIO)KETHbIE OIPAaHUYEHUS U T.[.). DTU OTPAHUYEHUS JOJKHBI ONPENENATHCS MapayIeNbHO C
OLICHMBAHMEM IPOCKTHBIX IapaMETPOB, TAaKUX KaK CTPYKTypa M pa3Mep IMpPOEKTa, a TAKXKE
pacnpenenenueM (yHKIIUN Cpen UCTIOHUTENICH. 3aTeM ONPEACISIOTCS dTAIbl pa3pabOTKU U TO,
KaKH€ pe3yJbTaThl JOKYMEHTAlus, MPOTOTUIBI, MOJCUCTEMBI HWJIM BEPCHUHM IPOrPAMMHOIO
NPOAYKTa) JAOKHBI OBITh TMOJY4YeHbl MO OKOHYAHMM OTHX OJTamnoB. Jlamee HauumHaAETCs
[UKJIMYecKast 4acTh MIaHupoBanus. CHavana pa3padarbiBaercs rpaduk padoT MO BHIIOIHEHHIO
MIPOEKTa UM JAeTCs pa3pellleHue Ha MPOJO0HKEHHE UCIIONIb30BAHUS paHee CO3/1aHHOTo TpadukKa.
[Tocne 3TOro MpoOBOAUTCS KOHTPOJIb BBIOJHEHUS pabOT U OTMEYAIOTCS PACXOXKIACHUS MEXKIY
peasbHBIM U IIJIAHOBBIM XOJ0M PadoT.

Jlanee, mo Mepe MOCTYIUIEHHsS HOBOM HMH(pOpMAlMM O XOJ€ BBINOJHEHUS MPOEKTa,
BO3MOXXEH MEPECMOTP NEePBOHAYAIbHBIX OLIEHOK MAapaMEeTPOB MPOEKTa. JTO, B CBOIO OYEPE.b,
MOYKET MPUBECTU K U3MEHEHUIO rpaduka padboT. Eciu B pe3ynpTare 3THX H3MEHEHUH HapyIIaloTCs
CPOKHM 3aBEpIICHUS MPOEKTA, JOJKHBI ObITh IEPECMOTPEHBI (U COrIacoBaHbl ¢ 3aka3zuukoM [10)
IIPOEKTHBIE OIPAHUYECHHUS.

KoneuHno, 0OJBIIMHCTBO PYKOBOAUTEIEH MPOEKTOB HE AYMAIOT, YTO pealu3aius HX

IPOEKTOB MPONUJIET Taako, 6e3 BCAkux mpobiem. XKenarenbHO onucaTh BO3MOXKHBIE TPOOIEMBI
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elme 710 TOro, Kak OHU MPOSBAT ce0s B X0/1€ BHINOIHEHUS poekTa. [loaTomMy mydie cocTaBiiTh
"meccumuctraeckue" rpaduku pador, yem "ontumuctuueckue". Ho, KOHEUHO, HEBO3MOXKHO
IOCTPOUTH IIJIaH, YYUTHIBAIOIIMKA BCE, B TOM YHCJE CIy4yaiHble, MPOOJIEMBl U 3aJICPKKU
BBIMIOJTHEHUS MPOEKTa, MO3TOMY M BO3HUKAET HEOOXOAMMOCTh MEPUOJAUYECKOTO IMEePecMOTpa
NPOCKTHBIX OTPAHUYEHUI U ATANOB CO3aHUsI IPOTPAMMHOTO POAYKTA.

[1nan mpoekTa qoJKEeH YeTKO MOKa3aTh PeCypchl, HEOOXOIMMBIE JIJIsl pealiu3alli MPOeKTa,
paszeneHue padoT Ha dTarbl ¥ BPeMEHHOH IpadUK BHIMOIHEHUS 3THUX 3TanoB. B HEKOTOPBIX op-
raHU3alUsIX IUIaH IPOEKTa COCTABISIETCA KaK eUMHBIN IOKYMEHT, COAEPIKAIIHUii BCE BUJIbI [IJIAHOB,
ONHKCAHHBIX BhIIE. B Apyrux cioyyasx IUlaH NMPOEKTa OMHUCHIBACT TOJBKO TEXHOJIOTHYECKUH
npouecc cozaanus [10. B Takom riane o0s3aTenbHO MPUCYTCTBYIOT CCHUIKHM HA IUIAHBI APYTUX
BUJIOB, HO OHHU pa3palaThIBAIOTCS OTAEIBHO OT IJIaHA MPOEKTA.

Jleranu3zanus MJaHOB MPOEKTOB OYEHb PA3HUTCS B 3aBUCUMOCTH OT THUIIA pa3padaThi-
BaeMOTr0 MPOTrPAMMHOTO TPOAYKTa M OpraHu3anuu-paspadordrka. Ho B 1r0060M cirydae 60Jib-
[IMHCTBO IUIAHOB COJIEPKaT CIEAYIOIIUE Pa3Iebl.

1. Beenenue. Kparkoe omnucaHue 1ened MpoekTa W NPOEKTHBIX OrpaHUYEHUN
(OrO[IKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaXKHBI JIJIS1 YIIPABJICHUS TPOCKTOM.

2. Opranusanus BBIIONHEHHS mpoekTa. Ommcanue cmocoba momdopa KOMAaHJIbI
pa3paboTUMKOB U pacrpeaeneHre 00s13aHHOCTEeH MEX/1y YWICHAMH KOMaH/IbI.

3. Ananu3 puckoB. OnrcaHne BO3MOKHBIX IIPOEKTHBIX PHCKOB, BEPOSTHOCTH UX MIPOSIBIIC-
HUS ¥ CTpaTeruii, HAPaBJICHHBIX HAa UX YMEHbILICHUE.

4. AnmapaTHble W TIpOTpaMMHBIE PECypChl, HEOOXOAWMBIC [UI pealu3aliil IPOEKTa.
[lepeuens anmapaTHBIX CPEACTB U MPOTPAMMHOT0 00ecTeueH s, HEOOXOAUMOTO Ui pa3paboTKu
nporpaMMHOro mponykra. Eciu anmmapaTHble cpeicTBa TpeOyercsi 3aKyIaTh, MPUBOIUTCS HX
CTOUMOCTH COBMECTHO C Tpa)MKOM 3aKYIKH U TOCTABKH.

5. Pazbuenue pabot Ha stansl. [Iponece peanusanuu npoekTa pa3OuBaeTcst Ha OT/ICIbHBIC
IPOIIECCHl, OMPEAEISAIOTCS 3Tallbl BBHINOJHEHUS MPOEKTa, MPUBOAUTCS OINHCAHHE PEe3yJIbTaTOB
("BBIXOAOB") KaXK0TO 3Tana U KOHTPOJIbHBIE OTMETKH.

6. I'papuk pabot. B aTOM rpaduxe oTodpaxaroTcs 3aBUCUMOCTH MEXTY OT/I€IbHBIMHU ITPO-
reccamu (dTanamu) pa3padbotku [10, olleHKH BpeMeHU WX BBITIOTHEHUS U pacTpeiesieHIe YWICHOB
KOMaH/Ibl Pa3pab0TUNKOB 110 OTAEIbHBIM 3TalaM.

7. MexaHu3Mbl MOHUTOPUHTA W KOHTPOJIS 32 XOJIOM BBITIOJTHEHUS MPOeKTa. OMUCHIBAIOTCS
IPEOCTaBIIIEMble PYKOBOAUTENIEM OTUETHl O XOJI€ BBIMOJHEHUS paboT, CPOKH UX MPEAOCTaB-
JICHUS, a TAK)Ke MEXaHU3Mbl MOHUTOPHHTA BCETO MPOEKTA.

[Tnan gomKeH peryispHO MepecMaTpUBaTHCS B Mpoliecce peanusanuu mnpoekra. OnHu
YacTH IUJIaHa, HarmpuMep rpaguk padoT, U3MEHSIOTCS 4acTo, JIpyrue Oosnee cTaOWiIbHBL Jlms
BHECEHUsT HM3MEHEHHH B IUIaH TpeOyeTcs CreuuanbHas OpraHu3aius JIOKyMEHTOIOTOKaA,
TIO3BOJISIONIAsT OTCIICKHUBATH ITH U3MEHEHHS.

IMocTanoBKa 3a1auM K MPAKTHYECKOH padoTe 2

1. I3yuuTh npejiaraeMblii TEOPETUUYECKUN MaTepual.

2. CocTaBuTh MMOAPOOHOE OMUCAHNE HHKEHEPHOTO TIPOCKTA.

3. Ha ocHOBaHMM ONUCAHHS WHXXEHEPHOTO TIPOEKTa MPOBECTH aHAIM3 Ipoliecca
OpraHHu3aly MPOEKTUPOBaHUS. B Xo/e aHann3a oTBETUTH Ha BOIIPOCHI:

- Yro mpou3oiiieT ¢ opranuzaiueil, ecim cuctemMa He Oy/JeT BBEJICHA B AKCIUTyaTaIHio?

- Kakue texyuue npo0iaembl CyIIECTBYIOT B OpraHU3allui U KaK HOBas CUCTEMA ITOMOXKET
UX pEeInTh?

- Kakum oGpa3om cuctema 6yaeT cnocoOCTBOBATH IeJsiM On3Heca?

- TpebyeT nu pa3paboTKa CUCTEMBI TEXHOJIOTHH, KOTOpPasi 1O 3TOTO HE UCIOJIb30BAIACh B
Oopranu3anuu’?

Pesynbrarom aHanmu3a JODKHO SIBUTHCS 3aKIIOYEHHE O BO3MOXKHOCTH pealu3alliu
IIPOEKTA.
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4. PactipenenuTh poiu B Tpymme (PyKOBOIUTENb MPOEKTa-pa3padOTYMK, CHCTEMHBIH
aHAJMTUK-Pa3pabOTUHK, TeCTEP-pa3padOTIHK).

5. 3aroNHUTD pa3zelibl IJIaHa:

- Beenenue

- Opranuzaiys BIITOJIHEHUS TPOSKTa

- AHanu3 pUCKOB

Paznenbl AODKHBI COAEpIKaTh PEKOMEHAALWU OTHOCHTEIBHO pa3pabOTKU CHCTEMBI,
0a30BbIe MPEJIOKEHUs M0 00BEMY TpeOyemMoro OropKeTa, YUCITy Pa3padOTYMKOB, BpEMEHU U
TpeOyeMoMy NMPOrpaMMHOMY 00ECTICUEHHIO.

6. Odbopmuts otuer. [IpeacTaBUTh OTUET /IS 3ALIUTHI.

BapuaHThl HHAUBHAYAJIBHBIX 32 IaHUH

B cootBercTBUM C yKa3aHHOW NpPEAMETHOH O0NAaCThIO M KJIAcCOM pa3padaThiBaeMOi
UH(POPMALIMOHHON CHCTEMBI pa3padoTaTh ONMcaHue WH(OPMAIIMOHHON CHUCTEMBI M IPOBECTH
aHaJIM3 MPOIIecca OPraHU3alUuK HHKEHEPHOTO MPOEKTA.

Tabnuna 2.1 — nnuBuayanpHbIe 3aJaHUS

No IIpeameTHas obmacTb Kitacc UC

1 Ckiazg MRP

2 [Tpon3BOCTBEHHOE NIPEANPUITHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npeanpusITHE SCM

5 Toprosoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenabHOe IpeanpusITHe NC yuera

8 Briciiee yueOHOe 3aBeieHue NC ympaBrienus
9 WHbpacTpyKkTypa npeanpusThs CIITIP

10 | Anmaparnas nHQpacTpyKTypa NpeanpusThs DKcnepTHas cucTeMa

Conep:xanue oT4yeTa

ITo BeIMONTHEHHOI paboTe cocTaBisieTcst 0T4eT. OTUET BHIOIHSACTCS B 3JICKTPOHHOM BHUJIE.
[To BBIMOIIHEHHOMY OTYETY MPOBOAMTCS 3AIIUTA PAKTHUECKOUPAOOTHI.

OTuer 1O TPAKTUYECKOH paboTe IOKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX
HJIEMEHTOB:

- TUTYJIbHBIN JIACT;

- BBOJIHAs 4YacTh: KpaTKO€ OINHUCAaHME IieNieil NMpoeKkTa M MPOEKTHBIX OrpaHUuYeHHH
(OXOKETHBIX, BPDEMEHHBIX U T.1I.), KOTOPbIE BaYKHBI JUISI YIIPABICHUS TIPOCKTOM.

BBogHas wacTh oOTYeTa JOJDKHA BKJIIOYATh IYHKTBI:  YCJIOBHE 33Ja4M; MOPSIOK
BBITTOJIHEHHS; TPOTPAaMMHO-AIIapaTHIE CPEICTBA, HCITOB3YEMbIe ITPH BBITIOJTHEHUH pabOTHI.

- OCHOBHasl 4acTh (omucaHue paboThl): OMMCaHUE MH(POPMALMOHHOW CUCTEMBI; aHAIU3
IpoIecca OpraHu3aIK IPOEKTHPOBAHUS; POJIH.

OcHOBHas 4acTh OTYeTa BKJIIOYAET B ceOs: OMMCAHUE MHXKEHEPHOI'O MPOEKTa - HAIM4Ke
3aKJTFOUCHHS O BO3MOXKHOCTH PeaTi3aliy IPOEKTa, COAEPKAIET0 PEKOMEH/IAIINN OTHOCUTEIHHO
pa3paboTKK CHCTEeMBbl, 0a30Bble MPEUIOKEHUS MO 00bEMY TpeOyemoro OroJpkeTa, YHCITy
pa3paboOTYMKOB, BpeMeHH ©  TpeOyeMOMy TIPOTPaMMHOMY  OOECIICYCHHWIO;  aHAIU3
OCYILIECTBUMOCTH: YKa3aThb BO3MOXKHbBIE MPOOJEMBbl W MYTH HMX DPELICHUS; PO YYaCTHUKOB
TPYIITBI pa3padOTKHA WHKEHEPHOTO POEKTA.

- 3aKJII0YCHHE (BBIBOJIBI);

- CITUCOK MCTIOJIh30BaHHOW JINTEPATYPHI.

3amyTa oT4eTa 3aKJII0YaeTCs B IPEAbIBICHUN MPENOAABATENIO OTYYSHHBIX PE3yIbTaTOB
B BUJie (ailyia 1 JeMOHCTpalMY IOJTY4YEHHBIX HaBBIKOB IIPH OTBETAX HAa BOIIPOCHI IPENojaBaTessl.
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KoHnTpoJabHbIe BOnpockl

1. IIpeanoxure, KTO ObI MOr YyYacTBOBaTh B (OPMHUPOBAHHUH TPEOOBAHHUU ISt
YHHUBEPCHUTETCKOW CUCTEMBI PErUCTPalluH CTYIeHTOB. OOBACHUTE, TOUEMY ITOUTH HEU30€KHO, UTO
TpeOoBaHus, chOpMyTUPOBAHHBIE PA3HBIMU JIMIIAMH, OYAYT IPOTHBOPCUUBHI.

2. Pa3pabarbiBaercss cuctema I1O nmist aBTOMaTu3anu OMOIMOTEYHOrO KaTajgora. JTa
cucrteMa OyneT cojiepkaTb MH(POPMAIMIO OTHOCUTEIBHO BCEX KHUT B OMOIMOTEKE W OyneT
noJjie3Ha OnbIMOoTeYHOMY NEpCOHANy, ab0OHeHTaM 1 unTaressim. Cucrema J10JDKHA IMETh CPEICTBA
POCMOTpA KaTajora, CpeiCcTBa CO3JIaHMsI 3alPOCOB U CPENICTBA, MO3BOJISIOIINE ITOJIb30BATEIISM
pe3epBUPOBaTh KHHUTH, HaXOSIIUMEecs B JaHHBIM MOMEHT Ha pykax. OmpenenuTe OCHOBHBIC
OIOPHBIC TOYKH 3PCHUS, KOTOPbIE HEOOXOJAUMO yUYECTh B CHCHU(DUKAIUN CUCTEMBI, U TIOKKUTE
UX B3aMMOOTHOIICHUS, UCTIONB3YS TUarpaMMy UEPApXUU TOUEK 3PEHHS.

3. J11s1 Tpex TOo4YeK 3peHHsI, ONPECIICHHBIX B CHCTEME OMOIMOTEYHOTO KaTauora, YKaKUTe
CEpBUCHI M COOTBETCTBYIOIINE JaHHBIC, KOTOPbIe 00ECIEYMBAIOTCS ATUMU TOYKAMHU 3PEHUS, U
COOBITHS, KOTOPBIC YIPABJISIOT STUMH CEPBUCAMH.

4. Kto momkeH mpoBOAUTH 0030p TpeboBanuii? Hapucyiite mMozens mporecca 0030pa
TpeOOBaHUIA.

5. Bama xomnanus Mcnonb3yeT CTaHAApTHBIA METOJl aHanM3a TpeboBaHuil. B mpouecce
paboThl BbI OOHAPYKWIM, YTO ATOT METOJ HE YYMTHIBACT COIMAIbHBIC (DAKTOPBI, BAXKHBIC IS
CHCTEMBI, KOTOPYIO BbI aHATM3UpyeTe. Bam pykoBOIUTENb 1)l BaM SICHO MOHSATH, KAKOMY METOY
aHajn3a Hy)KHO cieoBaTh. OOCyAUTe, YTO BBI JOJDKHBI J€JIaTh B TAKOW CUTYaIUU.

IpakTuuyeckas padora 3. MeHeIKMEHT ITANOB KU3HEHHOT0 IMKJIA HHKEHEPHOTO
NpoeKTa

Lean padorsl: O3HaKOMIIEHHE C METOJIOJIOTHEN IPOEKTHOTO MEHEPKMEHTA B yIIPaBICHUH
NPOEKTaMH{; U3yUYE€HUE OCHOBHBIX 3JIEMEHTOB ONPEENICHUs, IPEICTABICHUS, IPOEKTUPOBAHUS U
MOJIEJIMPOBaHUS IIPOTPAMMHBIX CHCTEM.

[IpakTnueckass pabora HampaBjieHa HAa O3HAKOMJIEHHE C OCHOBHBIMHM 3JEMEHTAMHU
OIpeCNeHNUs], NMPEACTABICHUS, NMPOCKTUPOBAHUS U MOJEIMPOBAHUS IPOTPAMMHBIX CHCTEM C
nomouibto si3pika UML, mosyuyeHue HaBBIKOB 1O TNPUMEHEHHUIO JIaHHBIX JJIEMEHTOB s
HOCTPOEHUS 00BEKTHO-OpUEHTUPOBaHHbIX Mojeneil UC Ha ocHOBaHUM TpeOOBaHU.

TpeboBaHust K pe3ysbTaTaM BINOJIHEHHS IPAKTUYECKON padOThI:

- MOZAENb CHUCTEMBI JOJDKHA COJAEpXKaThb: JHMarpaMMy BapHUaHTOB HCIOJIb30BaHUS;
JUarpaMmbl B3aUMOJICHCTBUS Ul KaXkKI0OTO BapHaHTa HCIOJIb30BAHUS; TUarpaMmy KIJaccos,
NO3BOJISIOIIAs peann30BaTh Bech onucaHHb (QyHKIMoHAN WC; o0beIMHEHHYIO TuarpaMMmy
KOMIIOHEHTOB M pa3MElLICHHUS;

- JUIsI KJIaCCOB yKa3aTh CTEPEOTHUIIBI;

- B 3aBUCHMOCTH OT BapuaHTa 3aJlaHusl Juarpamma pa3MeIlleHHs JI0JDKHA IMOKa3bIBaTh
pacroIokeHNe KOMIIOHEHTOB B PAcIpeAeI€HHOM ITPHIIOKEHUH.

OcHoBBI TEOpHUU

O0mme cBegeHns 00 00bEKTHOM MOACTHPOBAHUM

Cy1iecTByeT MHOKECTBO TEXHOJOTMM U HHCTPYMEHTAJIBHBIX CPEACTB, C IOMOIIbIO
KOTOPBIX MOYKHO Pean30BaTh B HEKOTOPOM CMBbICIIe oNTUMaibHbIHN poekT MC, HaunHas ¢ Tana
aHaJIM3a U 3aKaH4YMBas CO3[JaHUEM MPOrPaMMHOTO KOJa CUCTEMBbI. B GONBIIMHCTBE CilydaeB 3TH
TEXHOJIOTUM TPEIbSBISAIOT BECbMa JKECTKME TpeOoBaHMA K TMpoLeccy pa3padOTKU H
UCIIOJIB3YEMBIM pecypcaM, a IMONBITKH TpaHC(HOPMUPOBATh UX TOJ KOHKPETHBIE INPOEKTHI
OKa3bIBAIOTCS Oe3ycnemHbIMU. JTH TexHonoruu mnpenacrasieHsl CASE-cpeacTBamMu BepxHETo
ypoBHsl win CASE-cpeacrBamu nosnHoro xu3zHeHHoro mukia (upper CASE tools nwnu full life-
cycle CASE tools). OHu He 1M03BOJISIOT ONTUMHU3HPOBAThH AEATEIBHOCTh HA YPOBHE OTJIEIBHBIX
JJIEMEHTOB NPOEKTa, U, KaK CIEACTBUE, MHOTHE Pa3paOOTUYMKM HEpeIlI Ha TaK Ha3blBaeMble
CASE-cpenctBa HmxkHero ypoBHs (lower CASE tools). OgHako OHM CTONKHYJIHCH C HOBOWM
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npo0sieMoil — TPOoOJIeMO OpraHW3aluu B3aUMOJCHCTBUS MEXKAY Pa3IMYHBIMA KOMAaHIaMH,
peaANM3yIOIIMMHU IPOEKT.

YuupuuupoBaHHbIii A3bIK 00bEKTHO-OPHEHTHPOBAHHOT0 MO/IeJINPOBAHUS

YHupUIUMpoBaHHBIA SA3bIK  00BEKTHO-OPHEHTHpPOBaHHOTO MonenupoBanus Unified
Modeling Language (UML) siBuiicsi cpeacTBOM JOCTHXKCHUS KOMIIPOMHCCA MEXKIY STHMH
nonxogamu.  CyllecTByeT — JIOCTaTOYHOE  KOJIMYECTBO  MHCTPYMEHTAJIbHBIX  CPEICTB,
nojiepkuBaronmx ¢ nomouibto UML xu3HeHHBI MK MHPOPMALMOHHBIX CHCTEM, H,
omHoBpeMeHHo, UML sBnsieTcss 1ocTaTouHO THOKUM JUISI HACTPONKH M TIOJJCPKKH CHern(DUKn
JESTEIIbHOCTH Pa3IMYHbBIX KOMaH pa3paboTUYnKOB.

Coznanne UML Havanock B okTsa0pe 1994 r., koraa [Ixum Pam6o u ['panu byd u3 Rational
Software Corporation cranu paboraTh Hal oObenuHeHueM cBoux meroaoB OMT u Booch. B
HacTosIIee BpeMsi KOHCOpIMyM nojbs3oBareneid UML Partners BkiitouaeT B ce0s peicTaBUTENICH
TaKUX IPaHI0B MH()OPMAIIMOHHBIX TEXHOIOTHH, Kak Rational Software, Microsoft, IBM, Hewlett-
Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasisier c000# 00BEKTHO-OPUEHTUPOBAHHBIN S3BIK MOJIETTUPOBaHUS,
o0Jafaonui ClIeyoIMMI OCHOBHBIMH XapaKTePUCTHKAMHU:

- SIBJIICTCS SI3BIKOM BHU3YaJIbHOTO MOJCIMPOBAHUS, KOTOPBI OOECIeunBaeT pa3padoTKy
penpe3eHTaTUBHBIX MOJIEeH /Ui OpraHU3allui B3auMOICHCTBUS 3aka3unka u pazpadoruuka UC,
pa3nuyuHbIX rpynn pazpadotunkos UC;

- CO/IEPKUT MEXaHU3MbI PACIIMPEHUS] U CTICIUANTN3AINN 0a30BBIX KOHIICTIIIUN S3bIKA.

UML — 310 crangapTHas HOTalUsl BU3YaJIbHOI'O MOJEIUPOBAHMSI IPOTPAMMHBIX CUCTEM,
npunsTas KoHcopuuymom Object Managing Group (OMG) ocenbto 1997 1., 1 Ha cerogHsIIHUAN
JICHb OHA TIOJIJICPIKUBACTCSI MHOTHMH 00beKTHO-OpueHTHpOoBaHHBIMU CASE-TipoykTamu.

UML Bxit0yaeT BHYTPEHHHM Ha0Op CPENICTB MOJIETUPOBAHUS, KOTOPBIE ceivac MPUHSTHI
BO MHOTHX METOJIaX U CPEACTBAX MOJCIIUPOBAHMSI. DTH KOHIICTIIIUN HEOOXOIUMBI B OOJIBIIIMHCTBE
NPUKIAIHBIX 3a7ad, XOTS HE KakJas KOHIIeMIHUS HeoOXoauMma B KaXJIOH YacTH KaXKIOTO
npuiiokeHus. [1op30BaTesIM s3bIKa MPEIOCTABICHBI BO3MOKHOCTH

- CTPOUTH MOJICTTM Ha OCHOBE CPECTB siApa, 0€3 UCIONIb30BAHUS MEXAaHU3MOB PACIIUPEHUS
JUTSE OOJTBIITMHCTBA THUITOBBIX TIPUIIOXKCHHI;,

- 100aBIATH MPU HEOOXOAMMOCTH HOBBIE SJIEMEHTHI U YCIIOBHBIE 0003HAYEHUS, €CIIU OHU
HE BXOIST B SAPO, WU CICIHATU3UPOBATH KOMIIOHEHTBHI, CUCTEMY YCIOBHBIX O0O3HAUCHUI
(HOTaIMIO) U OTPaHUYEHUS AJI1 KOHKPETHBIX MIPEIMETHBIX 00JIacTel.

Azpik UML

Ouarpamma
BaAPHaHTOE
HCMONB30BAHHA

[ I J

Duarpamma Auarpamma
KNaccos COCTORHMIA

Ouarpamma
NOCNEA0BATENL-
HOCTER

HurerpupoeanHan
UOAENL CIOXHON
CHCTeMb!

Auarpamma
ABATENBHOCTH

Ouarpamma Auarpamma HAnarpamma
Koonepaumm KOMNOHEHTOB PasBEpTLIBAHMA

Pucynok 3.1 - UnTerpupoBanHas MOJENb CIIOKHOM cUCTEMbI B HOTanuu si3bika UML

Crannaptr UML npeanaraer cienyroomuii Habop Auarpamm Uit MOJICINPOBAHUS:

1. fmarpamMMbl  BapuMaHTOB  WCHOJb30BaHUs  (use case  diagrams) — it
MOJIETTUPOBaHUSl OW3HEC-TIPOIIECCOB OpraHU3alMid U TPEOOBaHHM K CO3/IaBa€MOM CUCTEME);
2 nuarpammbl  kiaccoB  (class diagrams) — I MOACNMHMPOBAaHUS CTAaTHYECKOM

CTPYKTYPBI KJIACCOB CHUCTEMBI U CBA3€U MEXKIY HUMU;
3. muarpaMmbl ToBesieHus cucteMbl (behavior diagrams):
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3.1 nuarpammebl B3aumoerictBus (interaction diagrams):
3.1.1 nuarpammsI ociaea0BaTeIbHOCTH (sequence diagrams) u

3.1.2 xooneparuBHble  nuarpammbl  (collaboration diagrams) — s
MOJICIIMPOBaHMs Ipolecca OOMEHa COOOIICHHSIMH MEXIy OOBEKTaMH;
3.2 nuarpaMMebl COCTOSTHUH (statechart diagrams) — VIS

MOJICJIUPOBAHUSl TOBEJCHHUSI OOBEKTOB CHCTEMbI IPU IMEpPexXojAe M3 OJHOTrO
COCTOSIHUS B IPYTOE;
3.3 quarpaMmbl JeATeTLHOCTEH (activity diagrams) — TUTSt
MOJICTTUPOBAHUSl TOBEJACHUS CHCTEMBI B paMKaX pa3JIMYHBIX BApUAHTOB
MCIIOJIb30BaHUs, WK MOJICITUPOBAHUS 1€ATEIbHOCTEH;

4. nuarpammbl peanu3anuu (implementation diagrams):
4.1 nmarpaMMbl KOMITOHEHTOB (component diagrams) — mjisi MOACIUPOBAHUS
uepapxXyur KOMIIOHEHTOB (TIOJICUCTEM) CUCTEMBI;
4.2 nuarpammbl pasBepThiBanus (deployment diagrams) — Ui MOJEIMpPOBAHUS
(U3HYECKON apXUTEKTYPHI CHCTEMBI.

JluarpaMMbl BADHAHTOB MCNOJIb30BAHUS

[TonsTrie BapmaHTa WCHONBL30BaHUsA (use case) BrepBbie BBen MBap fkoOcoH wu
npuaan emy TaKylo 3HAYUMOCTb, 4TO B HaCTOsIIIee BpeMs
BApUAHT MCIOJIb30BAHUSI TPEBPATWIICA B OCHOBHOW JJIEMEHT pa3padOTKU M IUIAHUPOBAHUSA
MIPOEKTA.

Bapuant wucnonb3oBaHMS MpEACTaBISET COOOM  IMOCIEAOBATEIBHOCTh JICUCTBUI

(TpaH3akuuit), BBINOJIHAEMBIX cUCTEeMOMH B OTBET Ha coObITHE,
WHUALIUAPYEMOE HEKOTOPBIM BHEIIHUM 00BEKTOM (melicTByrOIIMM JULIOM).
Bapuant UCIOJIb30BAHUSA OIHCHIBAET TUIIMYHOE B3auMoJieiicTBHE MEXTY

IIOJIB30BATEIEM M CHCTEMOM. B mpocreimieM citydae BapUaHT UCIIOJIb30BAaHUS OIPEIEIACTCS
B Ipoliecce 00CYXI€HUs ¢ M0JIb30BaTeNeM TeX (PyHKIHM, KOTopble OH X0Ten Obl peanu3oBarh. Ha
s3pike UML BapuaHT UCIONIb30BaHUs U300paKarOT CIEAYIONUM 00pa3oMm:

BEIPHEIHT HMCNONb30B2HKMA

Pucynok 3.2 - BapuaHT ucnoiab30BaHus

JeiicTBytomiee auio (actor) — 3TO poib, KOTOPYIO MOJIb30BATENb UTPAET 10 OTHOLLIEHUIO K

CHCTEME. JeiicTByromue auna IIPECTABIISIOT coboit poau, a
HE KOHKPETHBIX JIIoJied WM HauMeHoBaHMs pabor. Hecmorps Ha TO, YTO Ha
Juarpammax BapUaHTOB HCIIOJIb30BAHHUS OHHU U300paXkaroTCs B BHJIE

CTHUJIM30BAaHHBIX  4YEJOBEUECKHMX  (PUTypok,  JEHCTByIOIlee  JIMIIO  MOXET  Takke
OBITh BHEIIHEH CHCTeMOH, KOTOpoW HeoOxoauMa HeKoTopas uWHGoOpMalus OT JaHHOH
CHUCTEMBI. IToka3eIBaTh Ha JrarpaMMe JEUCTBYIOIIUX JIUIT CIenyeT
TOIBKO B TOM Cly4ae, KOTJa UM JEHCTBUTENHLHO HEOOXOMUMBI HEKOTOPHIE BapUAHTHI
ucnonb3oBanusa. Ha s3eike UML neficTByromue nuiia mpeacTaBiIsiioT B BUE GUTYD:

Pucynok 3.3 - [leficTByro1iee auiio (akTep)

JlelicTByrone jauna JENATcsl Ha TPU OCHOBHBIX THIIA:
- ITIOJIb30BAaTCIIN,
- CHCTEMBI;
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- Ipyrue CUCTEMBI, B3aUMOJECHCTBYIOLINE C JaHHOM;

- BpeMsl.

Bpemst ctaHOBUTCSI IEHCTBYIOIIMM JIMLIOM, €CIIM OT HEro 3aBHCUT 3aIyCK KaKHUX-JIHOO
COOBITHIA B CUCTEME.

CBsi3u MeX1y BapHMAHTAMM MCHOJIb30BaHHUSI W JeHCTBYIOIMMH JIUIAMHA

B s3pike UML Ha aumarpaMMax BapuUaHTOB  HMCIOJIb30BAaHUS TOJCPKUBACTCS
HECKOJIbKO THIIOB CBSI3€H MEXIy OJJIEMEHTaMH JUarpaMMmbl. JTO CBS3M KOMMYHHUKAIUU
(communication), sxarouenus (include), pacuupenus (extend) u 0600meHus (generalization).

CBsi3b KOMMYHHKAIlMMd — 3TO CBA3b MEXKJY BAapUAHTOM HCIOJb30BaHUS U
nerctByromuM unoM. Ha s3pike UML cBSi3M KOMMYHUKallMd TOKA3bIBAIOT C IOMOIIBIO
OJ/IHOHAIPABJIEHHOMN accolMaluy (CIIOMIHON JTMHUM).

OdopruTe kpeauT

1 o ANA knvenTa DaHka

Knwewr Ganka

Pucynok 3.4 - IIpumep cBA3M KOMMYHHUKAIMH

CBs3pb  BKJIIOUCHUS INPpUMCHACTCA B TCX CHUTyallMdX, KOrga HWMCECTCA KaKoH-1100
(bparMeHT IHOBCACHU A CHCTCMBI, KOTOpHﬁ IIOBTOPACTCA Oouee 4CM B
OJHOM BAapHUaHTC HUCITIOJIB30BaHMA. C IIOMOIIBIO TaKHuX CBsI3CH 00BIYHO
MOZACIIMPYHOT MHOI'OKPATHO HCIIOJIb3YCMYHO Q)YHKHHOHaHBHOCTB.

CBs3b pacliupC€Hud HOpPUMCHACTCA IIpU  ONMCAaHHUU W3MCHCHHII B HOpMaJIbHOM
IIOBCACHNU CHUCTCMBI. Ona IIO3BOJIACT BApHUAHTY HCIIOJIB30BaHHUA TOJIBKO IIpu
H606XOI[I/IMOCTI/I HCIIOJIB30BaTh q)yHKIII/IOHaJIBHI)IG BO3MOXHOCTH APYyroro.

<<gxtend>>

- —
KT CHATL AeHbLIA
CO cyeTa
S
-
—

<<include>>

Buinonunts
yCKOpeHHoe
CHATWE AeHer

AyTeHTMHUMPOBaTL
KNMWeHTa

Pucynok 3.5 - IIpumep cBsI3u BKIJIIOUEHUS U PACIIUPEHUS

C moMoImplo CBSI3M O0OOIIEHHS TMOKa3bIBAIOT, YTO Y HECKOJIBKHX JEHCTBYIOIIMX JIMIL
UMEIOTCS OOIIHNE YEPTHI.
Cnyxawmn %

Cnyxawmia ;% Cnyxawma BpeMeHHLIA %
€ NoOYacoBon Ha oknage CNYHaLWmA
onnaron

Pucynok 3.6 - [Ipumep cBsi3u 000011eHIS

JAunarpammbl B3aumMmojeiictBus (interaction diagrams)
Juarpammbl  B3auMojeicTBus  (interaction  diagrams)  ONKCHIBAIOT — IOBEACHUE
B3aUMO/ICUCTBYIOIIHNX rpyImi 00BEKTOB. Kak
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NpaBWio,  JAMarpaMmMa  B3aMMOJICHCTBUS ~ OXBaThIBAacT  IIOBEJCHHE  OOBEKTOB B
paMKax TOJBKO OJIHOTO BapHaHTa KCTIOJIb30BaHMS. Ha TaKoM
JqMarpaMMe O0ToOpakaeTcs psii OOBEKTOB U T€ COOOILICHHUS, KOTOPHIMH OHH OOMEHUBAIOTCS
MEXIy COOOM.

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

Nudopmanuonnoe (informative) cooOmieHne — 3T0 cooOIIeHne, CHa0XarIIee 00HEeKT-
MOJTy4aTel b HEKOTOPOil nH(pOpMaIiel sl OOHOBJICHUS €T0 COCTOSIHHUS.

CooOuienue-3anpoc  (interrogative) — 310  cooOLICHME, 3allpallMBaIOIIee BBLIAUY
HEeKoTOpou nHpopMaluu 06 0ObEeKTe-TIoJIyqaTere.

WNmnepatuBHoe (imperative) cooOIIeHHE — O5TO COOOIIEHHE, 3alpalluBaoNIee Y
00BEKTA-TIOYYaTeNsl BEITIOJTHEHUE HEKOTOPBIX JICHCTBUIA.

CymiecTByeT JBa BUAA JAMArpaMM B3aMMOJCHCTBUS: JHArpaMMbI [IOCIE0BATEIBHOCTH
(sequence diagrams) u koomepaTuBHbIe auarpammsl (collaboration diagrams).

JlmarpamMmma nocJieioBaTeJIbHOCTH (sequence diagrams)
Jluarpamma mocCie[0BaTeIbHOCTH OTPaXKaeT MOTOK COOBITHIA, MTPOUCXOMAIIMX B paMKax
BapHaHTa UCII0JIb30BaHMA.
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Pucynok 3.7 - [Ipumep nuarpamMmmsl OCIEN0BATEIBHOCTH

Bce  peiictByromme — nuIla  TOKa3aHbl B BEpXHEH ~— 4acTM  JMAarpaMMBbL.
CTpenku COOTBETCTBYIOT COOOIICHMSM, IIE€PElaBacMbIM MEXKAY JCHCTBYIOUIMM JIUIOM |
00BEKTOM I MEXAY 00bEKTaMH IS BBIMIOJIHEHUS TPeOyeMbIX (QYHKIUH.
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Ha  pgumarpamme — mocnenoBaTelbHOCTH — OOBEKT — m300pakaercs B BHJE
NpSIMOYTOJIbBHUKA,  OT  KOTOPOrO  BHU3  MpOBEACHAa  NYHKTUPHAas  BEPTUKAJIbHas
nuHUSA.  OJta  smHUAA ~ HaspiBaercs  aumHuWer — km3HM  (lifeline)  oOwekta.  Omna
npencTaBisier co0oil pparMeHT >KM3HEHHOrO IMKJIa OO0BbeKTa B Mpollecce B3aMMOICHCTBHUS.

Kaxmnoe cooOumienne mpeacTaBiseTcss B BUAE  CTPEIKA  MEXAY  JHHHAMU
JKU3HU JBYX 00beKTOB. CoOOIleHUsI TOSBISIOTCS B TOM MOPSAIKE, KaK OHHM MOKa3aHbl Ha
cTpaHuIe cBepxy BHHU3. Kaxmoe cooOuieHne momedaeTcs Kak MUHIMYM HMEHEM COOOILEHHUS.
[Ipu xemaHuM MOXHO J00aBUTh TaKKe apryMEHTbl U HEKOTOPYIO YIPAaBISIOLIYIO
uHpopmanuo. MoxHO nokazath camojenerupopanue (self-delegation) — coobiienue, koropoe
00BEKT MOChUIaeT caMoMy ce0e, IPU 3TOM CTpeNika COOOIICHUS YKa3bIBaeT Ha Ty K€ CaMylo
JIMHUIO JKU3HHU.

HMuarpamma koonepauun (collaboration diagram)

JlnarpaMmbl KOOTIEpauyl OTOOPaKAIOT MOTOK COOBITUH Yepe3 KOHKPETHBIH CIIeHapHui
BapUaHTa HCII0JIb30BaHUS, YHOPSAI0YEHBI o
BPEMEHM, a  KOONEpaTUBHblE  JAuarpaMmbl  OoJsibllle  BHMMAHMSI ~ 3a0CTPAIOT  Ha
CBA3SIX MEXIY OOBEKTaMHU.

Ha nuarpamme koomepanuu mnpejacrabieHa Bcs Ta MH(poOpMalus, KOTOpas €CTh M Ha
JuarpaMme MIOCJIE/I0BATEIbHOCTH, HO KOONEepaTUBHAs Juarpamma no-
JIpYroMy ONMCBIBa€T MOTOK COObITUH. M3 Hee nerye mNOHATH CBSI3U MEXAY OObEKTaMH,
OJIHAKO, TPYyJIHEE YACHUTH MOCIEA0BATEIHLHOCTh COOBITUH.

Ha  kooneparusHOM JarpaMMme TaKk  Ke, Kak u Ha  JMarpaMmme
MOCIE0BATEIbHOCTH, CTPENIKU O00O03HAYal0T COOOIIEHUS, 0OMEH KOTOPBIMH OCYIIECTBIISETCS
B paMKax JaHHOI'O BapHaHTa MCIOJIb30BaHMs. VIX BpeMeHHas 0Ce10BaTeIbHOCTh YKa3bIBAE€TCS
MyTeM HyMepaluu coOOIeHH.

2:CunTtaTe N KapTii
_—

1: MNpuHATE KapTY

5: Beon RIN-kopa (1234)

| MpuemHmk

Y¥npagnerue ATM |

+ MHALMAN 3N poBaTe

I1:3ano-cu

Srpar ATM .

Pucynok 3.8 - [Ipumep nuarpamMmsl Koonepanuu

JAuarpammsbl kjaaccoB. O0mme cBeieHUs

JlmarpamMma KJ1accoB OIPE/IeISIeT THITHI KJIACCOB CHCTEMBI M Pa3JIMIHOTO POJIa CTATHICCKHE
CBsI3H, KOTOpBIE CYIIECTBYIOT MEXITY HUMU. Ha Tuarpammax
KJIAaCCOB  M300paKarloTCs  TakkKe  aTpuOyThl  KJIAcCOB,  OMNEpalMi  KJIacCoB |
OTpaHHYEHUS, KOTOPbIE HAKIAIBIBAIOTCS HA CBSI3U MEXKIY KIACCaMH.

Huarpamma kiaccoe UML - 310 rpad, y31amMu KOTOPOTO SIBISIOTCS DJIEMEHTHI
CTaTHYECKOM CTPYKTYPHI MPOEKTa (KIACChl, HHTEP(EHCHI), a JYTaMH - OTHOILIEHUS MEXKIY y3J1aMu
(accommanuu, HaCJIeJOBAHKE, 3aBUCHMOCTH ).

Ha nuarpamme kiaccoB n300paskaroTcs CIEIYIONINE SJIeMEHTHI:

- [Taker (package) - HaOOp PIEMEHTOB MOJIEIH, JIOTHYECKH CBS3aHHBIX MEXIY COOOM;

- Kiacc (class) - onrcanue oOumx CBONCTB IPYIITBI CXOHBIX 00BEKTOB;
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- Uurepdeiic (interface) - aOcTpakTHBIN Kiacc, 3amaronuii Habop omeparuii, KOTOpbie
00BEKT TPOM3BOJIBHOTO KJIacca, CBS3aHHOTO C JIaHHBIM MHTEp(EHcoM, MPeIOCTaBISET APYTUM
00BEeKTaM.

ITocTaHoBKa 3a1a4H K NPAaKTHYECKOii padoTe 3

1. U3yunTs npearaeMplii TEOPETUUECKUM MaTepHall.

2. IlocTpoiite AuarpaMmy BapHaHTOB UCIOJIb30BaHUS [UIs BEIOPAaHHOW HH(POPMALIMOHHOM
CHUCTEMBI.

3. Beinonnute pean3anuo BapHAHTOB UCIIOJIb30BAHNUsA B
TEPMUHAX B3aUMOJCHCTBYIOIUX OOBEKTOB M MPEACTABIAIONIYI0O CO00W HaOOp Auarpamm:

3.1 nnarpaMM KaccoB, PEaJU3yIOIIMX BapUAHT UCIIOJIb30BaHUS;

3.2 JarpaMm B3aUMOJICHCTBUSA (nnarpamMm II0CJIEI0BATEILHOCTH u
KOOIIEPAaTUBHBIX  JMarpaMM), OTPaXaroIIMX B3aUMOJEHCTBHE OOBEKTOB B IIpoLEcce
peanu3anyy BapuaHTa UCIOJIb30BaHU.

4. PaznenuTh KJIACCHI 10 MaKeTaM, UCIOJIb3Ysl OAUH U3 MEXaHU3M pa30HeHus.

5. IlocTpoiite nuarpaMMmy COCTOSIHHMA JJIsi KOHKPETHBIX OOBEKTOB WH(POPMALMOHHOM
CUCTEMBI.

6. [loctpouth OTYET, BKIIOYAIONIMI BCE IIOJIyY€HHBIE YPOBHH MOJIEIH, OIHCAHUE
(YHKLMOHAJIBHBIX OJIOKOB, MOTOKOB JaHHBIX, XPaHWINI U BHEIIHUX 00BbeKkTOB. IIpencraButh
OTYET M0 IPAKTUYECKON paboTe AJIsl 3alUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32/ 1aHUH

B cooTBeTcTBUU ¢ yKa3aHHOHM MPEIMETHON O0JACThI0 M KJIACCOM pPa3pabdaThIBAEMOTO
MIPOEKTa MOCTPONTE AMArpaMMy BapHaHTOB UCIOJIb30BaHUS, BBIMIOJIHUTE PEATH3allUI0 BADHAHTOB
WCIIOJIb30BaHUs, TIOCTPOUTE TUArPAMMY COCTOSIHHM JIsl KOHKPETHBIX O0OBEKTOB IMPOCKTA.

Tabnuma 3.2 — lnnuBuayanpHbIe 3aJaHUS

Ne | IlpenmerHast o6sacth Kiacc IC

1 Cxiazg MRP

2 ITpon3BOICTBEHHOE TPEAIIPUATHE ERP

3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CrpouTtenbHoe NpeAnpusTHe NC yuyera

8 Briciiee yueOHOe 3aBeieHUe NC ympasrienus
9 WHbpacTpyKkTypa NpeanpusTis CIITIP

10 | Anmaparnas nHQpacTpyKTypa NpeanpusThs DKcnepTHas cucTeMa

Conep:xanue oTyeTa

[To BbIMoOMHEHHOM paboTe cocTaBigeTcs oT4eT. OTUET BBIMOIHAETCS B 3JIEKTPOHHOM BUJIE.
[To BBINOJIHEHHOMY OTYETY MPOBOAUTCS 3aIUTA MPAKTUYECKONH PabOTHI.

OTder TO NpPaKTHYECKOH paboTe JOIKEH COCTOSITh W3 CIHEAYIOIIMX CTPYKTYPHBIX
DIIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHasl 4acTh;

- OCHOBHasg 4acTh (omucaHue paboThl): AMarpaMMa BapHAHTOB HCIIOJIb30BAHMS
UH(POPMALIMOHHOM CUCTEMBI, AMarpaMMa COCTOSIHUM /11 00bEKTOB MH(POPMAITMOHHOW CUCTEMBI;

- 3aKJII04YEeHHE (BBIBOIBI).

BBogHas yacTe oTueTa JOJIKHA BKIKOYATh TYHKTBI:

- YCJIOBHE 3a]1a4H;

- IOPSIIOK BBINOJTHEHHUS.

- IpOrpaMMHO-aMNMnapaTHbIe CPECTBA, UCIIOIb3yEMbIE MPU BHIMOIHEHUH PAaOOTHI.
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3amyra oTYeTa Mo MPaKTHUECKON padoTe 3aKIII0YaeTCs B MPEABSIBICHUN PENoIaBaTesio
MOJIyYEHHBIX PE3y/IbTaTOB B BUJIE (ailyia U JEeMOHCTPALUY OJTYYEHHBIX HaBBIKOB MPU OTBETaX Ha
BOIIPOCHI IIpETogaBaTels.

KoHTpoJibHBbIE BONIPOCHI

1. JlaiiTe onpeneneHue MOHATUIO «BapUAHT UCIOIb30BAHUSY.

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

4. Kakue TUIbl cOOOIIEHHI MOTyT IPUCYTCTBOBATh HA JarpaMmax B3auMojieiicTBus?

5. JlaiiTe onpeseneHne MOHATHIO KJIacc, 00BEKT Kilacca.

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

IIpakTuyeckasi padora 4. TexHOJOrHN MPOEKTHOT0 MEeHEIKMEHTA B pellleHHu !
HHKEeHEPHBIX 3a/1a4

Henb padoTsl: M3ydeHne METOA0I0TMH yIIpaBIeHUs IpoeKTamMu. [loydyenue HaBbIKOB 110
IIPUMEHEHHUIO JaHHBIX METOO0JIOT U ISl IUTAHUPOBAHUS IPOEKTa. M3yueHue MeTo10B yrpaBieHHs
Ka4eCTBOM IIPOEKTHPOBAHUS HH(POPMALIMOHHBIX CUCTEM

[IpakTuueckass paboTa HampaBieHa Ha O3HAKOMJICHHE C OCHOBHBIMU TOHATHUSIMHU
METOJI0JIOTUN YIIPABJICHUS IPOEKTaMU, [TOJIyY€HUE HABBIKOB 110 IPUMEHEHUIO JAHHBIX IIOHATUN
IIPY OCTPOSHUH IIIaHA IPOEKTA, NOCTPOEHUs rpaduka padoT, pacipeAcICHHs UCIOIHUTEICH,
YIpaBJICHUA PUCKaMU, HU3YUCHUC MECTOO0B YIIpaBJICHUA Ka4€CTBOM IMPOCKTUPOBAHUA
I/IH(bOpMaLII/IOHHBIX CHUCTEM

TpeboBaHust K pe3ysibTaTaM BBINOJIHEHUS IPAKTUYECKONW padOThI:

[TocTpouTts MOAEIB YIIPaBIEHUS IPOEKTOM, BKIHOYAIOILYIO:

- OIIPE/IETICHNE BCEX ITANOB NIPOEKTA, 3aBUCUMBIX ATAIOB, ONPEACIICHUE AJIUTEIbHOCTH
ITAIOB;

- IIOCTPOCHHE HA OCHOBE IOJIYYECHHBIX JAHHBIX CETEBOM M BPEMEHHOW Marpamm;

- IOCTPOEHME AUarpaMMBbl pacrpeiesieHus paOOTHUKOB I10 TaraM;

IIpu ompeneneHuy 3Tana yKasblBaeTCsl €ro Ha3BaHUE — OTpaKkarollee CyTh ATama
(HampuMep, oOIpeneNeHne TMOJIb30BATENbCKUX TpPEOOBaHMH, NPOEKTHpPOBaHUE HHTEpdeiica);
ATANoB JIOJKHO OBITh HE MEHee 7, B MPOEKTE 3aJeiCTBOBAHO 3 yeloBeKa NepcoHana (Tpymma
pa3pabOTUYHKOB).

OcHoBBI TEOpUH

IlnannpoBanue NpoeKTa

VYrpaBineHue nporpaMMHBIM MPOEKTOM 3aBUCHUT OT MPABHJIBHOTO TUTAHHUPOBAHUS PalOT,
HEOOXOUMBIX [UJIsl €ro BBIMONHEHHs. [lnaH moMoraetT MeHemkepy MpeABHAECTH MPOOJIEMBI,
KOTOpPBIE MOTYT BO3HUKHYTh Ha KaKuX-Tn00 stanax co3aanus [10, u pazpaboTaTs MpeBEHTHBHbBIC
MEpBI JUIsI UX TpenynpexaceHus Wiu perieHus. [lnaH, pa3paOoTaHHBI Ha HAYaJIbHOM JTare
MPOEKTA, PACCMATPUBAETCSI BCEMH €r0 YYaCTHUKAMH KaK PyKOBOJSIIHUMA TOKYMEHT, BHITIOJIHCHHE
KOTOPOT0 JAOJKHO MPHUBECTH K YCHEIIHOMY 3aBEPIICHUIO MPOEKTa. ITOT NEPBOHAYAIbHBIN TJIaH
JIOJDKEH MaKCHMAJTbHO MTOAPOOHO OMMCHIBATH BCE ATAITBI peann3aliuy nmpoekra. Kpome pazpadboTku
MJIaHa MPOEKTa, HA MEHEIDKEepa JOKHUTCS 005S3aHHOCTh pa3paboTKU APYTUX BUIOB IUIAHOB. JTH
BH/IbI TUTAHOB KPATKO OMUCcaHbl B Tabmuie 3.1.

B nuctunre 1 noka3an nponecc miaanupoBanus coznanus [10 B Bune ncepaokoa. 3aech
CIeJIaH aKIEHT Ha TOM, YTO IJIAHUPOBAaHUE — 3TO UTEpALMOHHBIN npouecc. [lockonbky B mpo-
11€CCe BBIMOJTHEHUS MPOEKTa MOCTOSTHHO TIOCTYIAET HOBast MH(OpMaIlus, TIaH T0HKEH PETYIsIpHO
nepecMaTpuBaThcs. BaxkHbIMEH (hakTOpamMH, KOTOPBIE OJDKHBI YUHUTBIBATHCS TMPH pa3paboTke
TJ1aHa, SIBJSIOTCS (DMHAHCOBBIE M JCJIOBBIE 00s13aTeILCTBA Opranu3anuu. Eciniy oHn u3MeHsoTes,
9TH U3MEHEHHUSI TAK)Ke JIOJDKHBI HAWTH OTpa)kKeHUE B TUTaHE PadoT.
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Ta6muna 4.1 - Bunas! mianos

[Tnan Onucanue

[Tnan xavyecTBa OnwuchIBaeT CTaHIAPTHI U MEPOIPHATHS IO TIOJJICPKKE KadyecTBa
paspabareiBaemoro 10

[Tnan arrecranuu OnwuceIBaeT crocoObl, peCcypchl U MEpevYeHb padoT, HEOOXOJMMBIX IS

aTTeCTalluy MPOTPAMMHON CHCTEMBI

[Tnan  ynpaBneHus | OnNKUCHIBaCT CTPYKTYPY M MPOILECCH YIPaBIEeHHs KOH(pUTyparei
KOH(Urypamuen
[Tnan  compoBox- | [Ipeanaraer muan MeponpusSTHH, TPEOYIOIIMXCS Ui COMPOBOKACHHS
nenus 110 IO B mpomecce €ro SKCIUTyaTallud, a TaKXKe pacyeT CTOUMOCTH
CONPOBOXKJICHHUSI M HEOOXOANMBIE JUISl 3TOTO PECYPCHI

[Inan mo ympasie- | OnKCbIBa€T MEPONPUATHS, HAIIPABICHHBIC HA TIOBBIIICHHE KBAIU(UKA-
HUIO [IEPCOHAIOM IIH YWICHOB KOMaH/Ibl pa3pab0TYNKOB

KoHTpoJsibHbIE 0TMETKH 3TaNOB padoT

Menempkepy i opraHuzanuu npomecca coznanus 110 u ynpasiaeHus uM HeoOXoanMa
uHpopmanus. [TockonbKy camo mporpaMMHOe oOecreueHre Heocs3aeMo, dTa yIpaBlieHYeCKast
uH(pOpMaLKs MOKET ObITh IOJIyuyeHa TOJIBKO B BHJIE JOKYMEHTOB, OTOOPaXarOIUX BBIIOIHEHUE
OUYEepEeHOro 3Tana pa3paboTKH MPOrpaMMHOro npoaykTa. bes 3toil nHdopmay Henb3s CyIUTh
0 CTENEeHU TOTOBHOCTH CO3/]aBa€MOI0 MIPOYKTa, HEBO3MOXKHO OLIEHUTh IIPOU3BEIEHHBIE 3aTPaThl
WJIM U3MEHHTH rpauK padoT.

[Ipy nulaHupoBaHMM TpOIECCA OINPEAEISAIOTCS KOHTPOJbHBIE OTMETKH— BEXH,
OTMEYaIol[1e OKOHYAaHUE OIpE/eTIeHHOro 3Tama palotr. [[ns Kax1oil KOHTPOIBbHON OTMETKH
CO3/a€TCsl OTYET, KOTOPBIM MPETOCTABISAETCS PYKOBOJCTBY MPOEKTA. JTU OTYETHI HE JIOJIKHBI
ObITh OOJIBIIMMH 0O0BEMHBIMHU JJOKYMEHTAMH; OHU JIOJIKHBI IOJIBOJIUTH KPATKUE UTOTH OKOHYAHUS
OTJIEIIbHOTO JIOTUYECKU 3aBEPIIEHHOT0 3Tana MpOeKTa. JTalloM HE MOXKET ObITh, HalpHUMeEp,
"Hanucanune 80% koma mporpamm", IOCKOJIbKY HEBO3MOJKHO IPOBEPUTH 3aBEPIIEHUE TAKOTO
"sTama"; kpome TOro, momoOHas HMH(OpManMs MpaKTUYECKH Oecrojie3Ha AJis YyIpaBJICHMUS,
MOCKOJIBKY 37IECh HE 0TOOpakaeTcst CBsA3b 3Toro "stamna" ¢ Apyrumu stanamu cozganus [10.

OOBIYHO TIO 3aBEPIICHMH OCHOBHBIX OOJBIIMX JTaloB, TaKUX Kak pa3paboTka
cneunduKanuy, MPOEKTUpPOBaHME W T.I., 3aka3uuky I1O mpenocraBnsfroTcs pe3yabTaThl MX
BBIMIOJTHEHUS, TaK Ha3bIBa€Mble KOHTPOJIbHBIE IPOEKTHBIE 3JIEMEHTHl. JTO MOXET ObITh
JOKYMEHTalus, IPOTOTUIl MPOTrPaMMHOIO MPOIAYKTa, 3aKOHYEHHble moacucreMsl 110 u T.x.
KoHTponbHbIE MPOEKTHBIE AJIEMEHTHI, MpefocTaBisiemMble 3aka3unky [1O, moryr coBmagarh ¢
KOHTPOJIbHBIMH OTMETKaMH (TOYHEE, C pe3yJbTaTaMu BBINOJHEHMs Kakoro-nubo srtama). Ho
oOpaTHOe yTBepkJeHue HeBepHO. KOHTpOJbHBIE OTMETKM — 3TO BHYTPEHHHUE NPOEKTHBIE
pe3yJbTaThl, KOTOPBIE UCIIONb3YIOTCS 11 KOHTPOJISL 32 XOJIOM BBIIIOJIHEHHUS NIPOEKTA, U OHH, KaK
IIPaBUJIO, HE MPEAOCTABIIAIOTCS 3aKazunKky [10.

Jlnst ompeneneHuss KOHTPOJIBHBIX OTMETOK Bech mporiecc cozpanus 1O nomxeH ObITh
pa30uT Ha OTJEJNIbHBIE ATAIIbI C YKa3aHHBIM "BbIX0A0M" (pe3yNbTaToOM) KaXk10To dTana. Hampumep,
Ha pucyHke 4.1 moka3aHbl 3Tarbl pa3padboTKy crenudukanuy TpeboBaHUM B ciiyyae, KOTaa s ee
MIPOBEPKU HCIOJB3YETCS] MPOTOTUI CUCTEMBI, a TAaK)Ke IMPE/ICTABICHbl BBIXOJHBIE PE3YIbTAThI
(KOHTpPOJIBHBIE OTMETKH) KaXKJIOTO 3Tama. 3/1eCh KOHTPOJbHBIMU TPOEKTHBIMHU 3JIEMEHTaMHU
SIBJISIFOTCSI TPEOOBaHMS U crieniuKais TpeOOBaHUM.
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Pucynoxk 4.1 - Dransl nporiecca pa3padoTku cnenupukanum

I'padux pador

CocraBienue rpaduka - 0JJHa U3 CaMbIX OTBETCTBEHHBIX Pa0OT, BHIIOIHIEMbIX MEHEKE-
pOM mpoekTa. 37ech MEHEIKEp OICHUBAET JIUTEIbHOCTh MPOEKTa, OMpEAEsieT Pecypchl, He-
00XOAMMBIE 7Sl pean3alii OTACIbHBIX 3TAaNoB padOT, U MPEACTABISAET UX (ITambl) B BUIE CO-
[J1IaCOBaHHOW NOCJe10BaTeNbHOCTH. EClii JaHHBIM MpOoeKT mo100eH paHee peain30BaHHOMY, TO
rpaduk paboT MOCIEIHEro MPOeKTa MOXKHO B3Th 32 OCHOBY JUIs JAaHHOTO mpoekTa. Ho 3arem
CJIeIyeT y4ecTh, YTO Ha OTAENbHBIX ATamax HOBOI'O MPOEKTa MOTYT HMCIOJIb30BAThCSI METOMABI U
MOJIXO/Ibl, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PaHEe.

Ecnu mpoekT sBisieTcs WHHOBAI[MOHHBIM, NEPBOHAYAIbHBIC OLIEHKH IJIUTEIBHOCTU WU
TpeOyeMBIX pecypcoB HaBepHsKa OyIyT CIUIIKOM ONTHMUCTHYHBIMHU, JAaXKE €CIIM MEHEKEp
MOMBITACTCS MPEAYCMOTPETh BCE BO3MOXKHBIE HEOXKUIAHHOCTU. C 3TOW TOUKH 3PEHHUS MPOEKTHI
coznanus [10 He oTnMUarOTCs OT OOJBIIMX WHHOBAIIMOHHBIX TEXHUYECKHX NMPOEKTOB. HoBbIE
a’pOMNOPTHI, MOCTBl U JaXKe HOBbIE aBTOMOOWIM, KaK MPaBWIO, TOABISAIOTCS TO3Ke
NePBOHAYAILHO OOBSBICHHBIX CPOKOB MX CIa4M WM MOCTYIUICHUS HA PHIHOK, YeMy MPUYHHON
ABIIAIOTCS HEOKUAAHHO BO3HUKININE MPOOIEeMbl M TPYAHOCTH. IMEeHHO mo3ToMy rpaduku pabot
HEOOXOJMMO TIOCTOSIHHO OOHOBJIATH 10 MEpe IOCTYIUIGHWSI HOBOW HH(OpMamuum o Xoje
BBITIOJTHEHHUSI IPOEKTA.

B mpomiecce cocrapnenus rpaduka (pucyHok 4.2) BeCh MacCHB padOT, HEOOXOUMBIX ISt
peanu3anuy MpoeKTa, pa3dMBaeTCsl Ha OTAENbHBIC dTAlbl U OIICHUBAETCA BpeMs, Tpelyromieecs
JUTSL BBIIOJTHEHUST KKA0ro dTarna. OOBIYHO MHOTHE STalbl BHIIOIHAIOTCS MapauienbHo. [ 'paduk
paboT MOMKEH MpeaycMaTPUBATh 3TO U PacpeeisiTh IPOU3BOACTBEHHbBIE PECYPCHI MEXY HUMU
HanOosiee ONTUMAaIbHBIM 00pa3oM. HexBaTka pecypcoB IUIsl BBIOJHEHHS KaKOTO-THOO KPUTH-
YeCKOro dTarna - 4actas MpuurHa 3aJIep>KKU BHITIOJTHEHHSI BCETO MPOEKTA.

JUTUTETFHOCTH 3TAaNlOB OOBIYHO JTOJDKHA OBITh HE MeHbIIE Henenu. Ecii ona Oyner MeHb-
11e, TO OKa)XETCsl HI)KE TOUHOCTU BPEMEHHBIX OIL[EHOK 3TAIoB, YTO MOXKET NMPUBECTU K YACTOMY
nepecMoTpy Tpaduka pabor. Takke mermecooOpa3HO (B acleKTe YNPaBICHUS TMPOEKTOM)
YCTAaHOBUTh MAaKCHMAJIbHYIO JUINTENIBHOCTh 3TAIoOB, HE MpeBblmaonyo 8 win 10 nexens. Eciu
€CTb JTaIlbl, HIMEIOIINE OOJBINYIO JITUTEIHLHOCTD, UX CIEAYeT pa3OUTh Ha ATArbl MEHBIIEH [TH-
TEJIbHOCTH.

[Ipu pacuere IUTENBHOCTH ATAllOB MEHEDKEP JOJDKEH YYHUTBHIBATh, YTO BBIIIOJHEHHE
nar06o0ro 3Tana He oboiaercs 6e3 OONBIINX WM MAIEHBKUX NMPo0JIeM U 3a/iepkek. PazpaboTunku
MOTYT JIOITYCKaTh ONIMOKY HITH 33JIep)KUBATH CBOIO pabOTy, TEXHUKA MOKET BBIMTH U3 CTPOS JINOO
anrmapaTHble WIM IPOrpaMMHBIE CPEICTBA MOJAECPIKKH Mpoliecca pa3paboTKH MOTYT IMOCTYIHTh C
oro3fanvueM. Eciy nMpoeKkT WHHOBAIMOHHBIA W TEXHUYECKU CIIOXKHBIM, 9TO CTAaHOBHTCS JOMOJ-
HUTEJIBHBIM (DAaKTOpPOM MOSBICHHS HEMPEABUJICHHBIX MPOOIEM M YBETUYEHUS UIUTEIbHOCTH
peai3aIyy MPOeKTa IO CPABHEHUIO C ITEPBOHAYATHHBIMH OIICHKAMHU.

Kpome BpeMeHHBIX 3aTpaT, MEHEIKEp [OJDKeH pacCuuTaTh JIpyrue pecypchl,
HEOOXOMMBIC JJISI YCIICIIHOTO BBITIONHEHUS Kakaoro dtama. OcoOblil BHI PECypcoB — 3TO
KOMaHJa pa3pabOTYMKOB, NPUBJICUEHHAs K BBIMOJIHEHUIO MPOEKTa. J[pyruMu BUAaMu pecypcoB
MOTYT OBITh HEOOXOIMMOE CBOOOIHOE TUCKOBOE TMPOCTPAHCTBO Ha CepBepe, BpeMs
UCIOJIb30BaHUSI KaKOro-JIMOO CHeNualbHOTO O0OpYZOBaHUS U OIOJKETHBIE CpeACcTBa Ha
KOMaHIUPOBOYHBIE PACXOJIbI IEPCOHATA, PAOOTAIOIIETO HA/l IPOSKTOM.

JluarpaMMbl poLEccOB U BpeMeHHbIe THATPAMMBbI
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Pucynok 4.2 - [Ipouecc cocraBneHus rpaguka padbot

CymiecTByeT Xxopolliee YMIUPUUYECKOE MPABUIIO: OIICHUBATh BPEMEHHBIE 3aTPaThl TaK, KaK
OyATO HUYEro HEMPEIBUICHHOIO U "IUIOXOro'" HE MOXKET CIYYUTHCS, 3aT€M YBEIWYHUTb ITH
OLICHKH I y4eTa BO3MOKHBIX MpobieM. Bo3aMoxkHbIE, HO TPYIHO MPOTHO3UPYEMbIE TPOOIEMbI
CYIIECTBEHHO 3aBUCST OT TUIA U MapaMeTPOB MPOEKTa, a TAKXKE OT KBAIM(UKAIUK U OIbITa
YJIEHOB KOMaH bl pa3padboTunkoB. K HCXOIHBIM pacueTHBIM OILICHKaM PEKOMEHAYETCs 100aBIsATh
30% Ha BO3MOKHBIE TPoOIeMBbI 1 3aTeM etie 20%, 9T00bI OBITh TOTOBBIM K TOMY, YTO HEBO3MOYKHO
PEBUIIETD.

I'paduk pabor 1o MPOEKTy OOBIYHO NPEACTABISICTCS B BHUAC HaOopa auarpaMMm u
rpadukoB, IMOKa3bIBAIOIIMX pa3OMeHuEe MPOEKTHBIX pPabOT Ha ATambl, 3aBUCUMOCTU MEXIY
ATanamMu U pacrpeesieHre pa3padoTINKOB 10 ATANaM.

BpeMeHHbIe U ceTeBbIe THATPAMMBI

Bpemennbsie M ceTeBble IUArpaMMbl TOJIE3HBI JUIS TPEIACTaBIICHUs rpaduka padoT.
BpeMennas nuarpamMma TOKas3plBaeT BpeMs Hayajla W OKOHYAHUS KaXKJIOTO 3Tama U €ro
JumTenbHOCTh. CeTeBasi AuarpaMMa OTOOpakaeT 3aBUCHUMOCTH MEXIY Pa3IMYHBIMH JTallaMu
MpOeKTa. DTU AUArPAMMBbI MOKHO CO3/1aTh aBTOMATHYECKU C MTOMOIIBIO MPOrPaMMHBIX CPEICTB
MIOJIJICPKKH YITPABJICHHSI HA OCHOBE MH(OPMAIINH, 3AI0KCHHON B 0a3¢ TaHHBIX IPOEKTA.

PaccmoTpuM 3Tanbl HeKoero NpoeKTa, mpe/IcTaBIeHHbIE B Ta0. 4.2, U3 KOTOPOH, B 4aCTHO-
CTH, BUAHO, 4TO 3Tamn T3 3aBucut ot 3tana T1. 31o 3HauuT, yto 3Tanm T1 J0MKeH 3aBEpPIIUTHCS
npexie, yeM HauHeTcs dtan 13. Hanmpumep, Ha 3tane T1 npoBoaAMTCS KOMIIOHEHTHBIN aHAIU3
C0371aBa€MOr0 MPOTPaMMHOI0 MPOAYKTA, a Ha 3Tane T3 — MpoeKTUPOBAHUE CUCTEMBI.

Tabnuia 4.2 - Dtansl npoekTa

Oran JlinrenbHOCTD (JIHK) 3aBUCHUMOCTh
T1 8

T2 15

T3 15 T1 (M1)

T4 10

T5 10 T2, T4 (M2)
T6 o) 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 (M8)

Ha ocHOBe npHBENEHHBIX 3HAUEHUH JJIUTEIBHOCTH 3TANIOB U 3aBUCUMOCTH MEX]y HUMHU
CTPOUTCS CEeTeBOI rpaduk mociae10BaTeIbHOCTH 3TanoB (pucyHok 4.3). Ha stom rpaduke BugHO,
Kakue paboThl MOTYT BBINOJHATBCA MApaUIENbHO, a Kakue JOJDKHBI  BBIIOJHATHCS
MOCIEA0BATENbHO JPYT 3a JAPYroMm. OTambl 0003HA4YEHbl MPAMOYrojbHUKaMU. KoHTponbHbIE
OTMETKHU M KOHTPOJIbHBIE TPOEKTHBIE 3JIEMEHTHI TIOKa3aHbl B BU/I€ OBAJIOB M 0003HAYEHBI (KaK U B
Tabn. 4.2) OykBoH M ¢ COOTBETCTBYIOIIMM HOMEpoM. JlaThl Ha [JaHHOW AWarpamme
COOTBETCTBYIOT Hayally BBIIIOJIHEHUs JTanoB. CeTeByl0 auarpaMmy CIEAyeT 4uTaTh CJeBa
HaIpaBo U CBEPXY BHU3.
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Pucynok 4.3 - CereBas n1uarpaMma 3TaroB

Ecim 11 co3maHus ceTeBOM AuarpamMMbl HCIOJIB3YIOTCS IPOTpaMMHBIE CPENCTBa
NONJEPKKU YIPABJIEHUS IPOEKTOM, KaXXIbld 3Tanm JOJDKEH 3aKaHYMBATbCSl KOHTPOJIBHOM
oTMeTKoM. OuepeaHoH 3Tan MOXKeT HayaThbCs TOJIBKO TOT1a, Korjaa OyeT noay4eHa KOHTPOJIbHAS
OTMETKa (KOTOpasi MOXET 3aBHCETh OT HECKOJIbKUX MIpeIulecTBYIOLUX 3TanoB). [loaTomy B
TpeTbeM cTonoue Tabia. 4.2 npuBeeHbl KOHTPOJIbHBIE OTMETKH; OHU OYAYT JOCTUTHYTHI TOJIBKO
TOrJa, Korga OyZeT 3aBeplleH J3Tal, B CTPOKE KOTOPOro IOMELIEHA COOTBETCTBYIOIAsS
KOHTPOJIbHAsI OTMETKA.

JIro60¥ aTan He MOXKET HaYaThCsl, TOKa HE BHIMOJIHEHBI BCE 3TAIlbl HA BCEX MYTAX, BEAYIIMX
OT HayaJla poeKTa K JaHHoMy 3Tany. Hanpumep, 3tan T9 He MoXeT HayaThCs, TIOKa HE OyAyT
3aBepuieHsl 3Tamnbl T3 u T6. OTMeTuM, YTO B JTaHHOM Ciydae JOCTUKEHHE KOHTPOIbHON OTMETKU
M4 roBOpHT 0 TOM, YTO 3TH 3TAIbI 3aBEPILIECHBI.

MuHuMabHOE BpeMsl BBIIIOJIHEHUS BCErO MPOEKTa MOXKHO pacCYUTaTh, MIPOCYMMHUPOBAB B
CeTeBO auarpaMMme JUIMTEIbHOCTH 3TalloB Ha CaMOM JUIMHHOM NyTH (IJIMHA TYTH 3/€Ch
U3MepsieTCsl He KOJIMYECTBOM 3TalloB Ha MYTH, & CYMMapHOH JJIUTENbHOCTHIO ATHUX 3TAIoOB) OT
HayaJsa [poeKTa /10 €ro OKOHYaHUs (3TO TaK Ha3bIBAEMBIH KpUTHUECKUH NyTh). B Hamem ciydae
POJODKUTENBHOCTh MpoekTa coctaBiseT 11 Henmens wim 55 paboumx aneil. Ha puc. 4.3
KPUTUYECKUH MyTh MOKa3aH 0oJiee TOJICTHIMU JIMHUSAMM, YEM OCTalIbHbIEe MMyTH. TakuMm o0pas3oM,
o011asi MpOAOIKUTENbHOCTh PEAIN3aLUU IIPOEKTa 3aBUCUT OT ITANOB padOT, HAXOIAIIUXCS Ha
KpuTHyeckoM mnyTu. Jltobas 3aaepikka B 3aBepIICHUH JHOOOro sTama Ha KPUTUYECKOM IyTH
IPUBEJET K 3aJIePAKKE BCErO MPOEKTA.

3azep)kka B 3aBEPILLICHUU 3TAlOB, HE BXOJAIIMX B KPUTHMUECKUW MyTh, HE BIMUSAET Ha
MPOJOKUTEILHOCTD BCETO MPOEKTA JI0 TEX MOP, MOKa CyMMapHas JUIMTEIbHOCTh 3THX 3TaroB (C
YUTOM 33/Iep)K€K) Ha KaKOM-HMOYJb IMyTH HE MPEBBICUT MPOJOJDKUTEIBHOCTH pPadOT Ha
kputnueckoM nytu. Hanpumep, 3aaepskka stana T8 Ha cpok, Mmenpmmii 20 qHEH, HUKaK He BIUSET
Ha O0IIYI0 MPOJIOJKUTENBHOCTD MpoekTa. Ha puc. 4.4 npezacraBieHa BpeMeHHas JuarpaMma, Ha
KOTOPOM MOKa3aHbl BO3MOXHBIE 33JIEP>KKH Ha Ka)XJ0M JTarle.
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CereBas uarpamma I03BOJIAET YBUAECTh B 3aBUCMMOCTH 3TallOB 3HAYUMOCTbh TOTO WIIH
WHOTO 3Tara Jjisi peaju3allii BCero mpoekTa. BHUMaHue K 3TamaM KpUTHYECKOTO MYTH 4acTo
MO3BOJIIET HAMTH CIOCOOBI UX U3MEHEHUS C TEM, YTOOBI COKPATUTh JUIUTEIHHOCTh BCETO MPOEKTA.
Menemxepsl UCHIOIB3YIOT CETEBYIO JUarpamMmy JUisl pacipesiesieHus pador.

Ha puc. 4.5 nokazano npyroe npeacraBienue rpaguka pabot. ITo BpeMeHHas 1uarpaMMa
(vHOTIA HA3BIBaeMas MO UMEHH ee m300perarensi quarpaMMmoi ['aHTa) MOKeT ObITh TOCTPOEHA
MPOrpaMMHBIMU CPEICTBAMH MOAIECPHKKH Ipoliecca yrnpapieHus. OHa MOKa3bIBAET JUIUTEIBHOCTh

Pucynok 4.4 - BpemenHas fuarpamma JUIMTEIbHOCTH 3TAIloB

BBITIOJIHCHHUA KAXKAOTO 3Talla W BO3MOXHBIC HX 3aJCPIKKU (HOKaSaHBI

JTaHHBIX ATAIOB MPUBEAET K YBEIIMUCHUIO ITTUTEIILHOCTH BCErO MPOEKTA.
Tabnuna 4.3 - Pacnpenenenrue uCoTHUTENEH 1O dTanam

[Tomo6HO pacnpeneneHNI0 BPEMEHH BBITIOTHEHUS ATAIIOB, MEHEKEP JOJIKEH PACCUUTATH
pacrpezaesieHie pecypcoB 0 3TaraM, B YaCTHOCTH Ha3HAYUTh UCIIOJITHUTENIECH Ha KaKbli oTamn. B

Otan Wcnonaurens
T1 Jlxelin
T2 AHHa
T3 Jlxelin
T4 Dpen
T5 Mbpu
T6 Anna
T7 Jxum
T8 Open
T9 Jlxelin
T10 AHHa
T11 Dpen
T12 Dpen
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MyTU HEC UMCIOT 3aTCHCHHBIX MNPAMOYTIOJIbBHUKOB; 3TO O3HAYACT, UYTO 3aJICPKKa C 3aBCPUHICHUCM



Tabi1. 4.3 MpuBEICHO pacnpeaenecHre pa3paboTIMKOB Ha KaXKIBINA ATAll, IPEICTABICHHBIN Ha PUC.
4.5.

[IpuBenenHass TabnauIa MOXET OBITH UCHOJIb30BaHA MPOTPAMMHEIMHU  CPEICTBAMU
NOJUICP)KKH  TIpoIlecca YIpaBJICHUs Il TIOCTPOCHUS BPEMEHHOH JUarpaMMbl 3aHATOCTH
COTPYIHUKOB Ha OINpEAeNeHHBIX 3Tanax pador (puc. 4.5). Ilepconan He 3aHAT B paboTe HaJ
IIPOEKTOM BCE BpEMsI €ro pealin3anuu. B TedeHne neproia He3aHATOCTH COTPYIHUKH MOTYT OBITh
B OTITyCKe, paboTaTh Ha/l APYTUMH MIPOEKTaMH, IPOXOAUTH OOyUEHHE U T.1.
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Pucynok 4.5 - BpemenHas quarpamma pacrnpe/esieHus paboTHUKOB 110 3TaraM

B Oonpmmx opraHuzanusx OOBIYHO pabOTaeT MHOIO CIEHUATUCTOB, 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 TaKX€E JOJKEH Y4acTBOBATh.

[lepBonayanbHbIil rpaduk pabOT HEN30EKHO COAECPKUT KaKHe-HUOY b OIIMOKY WM HEZl0-
pabotku. [lo mepe peanuzany NMPOEKTa PaCCUMTAHHBIE OLEHKH JJIUTEIbHOCTH BBIOJHEHUS
3TanoB paboOT AOKHBI CPaBHUBATHCA C PEAJbHBIMU CPOKAaMHU BBINIOJHEHHUS STUX 3Tanos. Pe-
3yJIbTaThl CPAaBHEHHUS JIOJDKHBI HCIOJB30BAThCSA B KaYECTBE OCHOBBI Ui MepecMoTpa rpaduka
paboT emie He PEaTu30BAHHBIX ATAlOB MPOEKTa, B YACTHOCTH I TOTO, YTOOBI MONBITATHCS
YMEHBIINTD JJINTENBHOCTD 3TAIIOB KPUTUYECKOTO ITYTH.

IocTaHoBKa 3a1a4M K NPAKTH4YeCKOii padoTe 4

1. I3yuuTh npejiaraeMblii TEOPETUUYECKUN MaTepual.

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

3. IlocTpouts AuarpamMmy pacnpeeNneHusi y4aCTHUKOB IPYIIIBI IO Taram.

4. ITocTpouTh CIIHCOK BO3MOKHBIX PUCKOB C YKa3aHWEM Ha3BaHUS U ONMHMCAHUS PUCKA.

5. IlpoBectu aHaIM3 PUCKOB.

6. Onucarb CTpaTEruo MJIAHUPOBAHUS PUCKOB.

7. IlocTpouTh OTYET, BKIIOYAIOIINN BCE MOJTYyYSHHbIE JUAarpaMMbl M OMMCAHUE CTPAaTeTuu
IUTAaHUPOBaHUs pUCKOB. [IpeacTaBuTh oTUET MO Jab0OpaTOpHOI paboTe IS 3aLIUTHI.

BapuaHThl HHAUBUAYAIBHBIX 3aIaHUI

B cooTBercTBMM ¢ yka3zaHHOW MNpeAMETHON O0OJACThIO M KIJIACCOM pa3padaThIBaeMOi
UH(POPMALIMOHHOM CHCTEMBI MOCTPOUTh BPEMEHHYIO M CETEBYIO AHMarpaMMbl; IOCTPOUTH
JUarpamMmy pacrlpelesieHuss YYaCTHUKOB TPYIIBI 10 3TaraM; MOCTPOUTh CIUCOK BO3MOKHBIX
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PHUCKOB C YKa3aHUEM Ha3BaHUs U OMKCAHUS PUCKA; TPOBECTH aHAIIU3 PUCKOB; OMTUCATh CTPATETHIO
IUTAHUPOBAHUS PUCKOB.

Tabnuna 4.4 — InquBuyanbHbIC 3a1aHUS

Ne IIpeameTHas obacTb Kinacec UC

1 Cxutaf MRP

2 [Tpon3BOCTBEHHOE TIPEANIPUITHE ERP

3 Toprosoe npeanpusitue CRM

4 Topropoe npeanpusITHE SCM

5) Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CtpoutesibHOE NPEeANPUITHE HC yuera

8 Briciiee yueOHOe 3aBe/ieHIe NC ympaBienus
9 Wundpactpykrypa npeanpusrus CIIIIP

10 | AnmaparHas vHQPACTPYKTypa IPEAIPUITHS DKcrepTHas CHCTeMa

Conep:xkanue oTyera

[o BbIONMHEHHOM pabdoTe cocTaBisgeTcs oT4eT. OTUET BBIIOJIHAETCS B 3JIEKTPOHHOM BUJIE.
ITo BBINOJIHEHHOMY OTYETY POBOAUTCS 3aILUTA IPAKTUYECKON PabOTHI.

OTuer MO NPAKTHUYECKOH padoTe MOJKEH COCTOATh U3 CIENYIOIIUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4acTh: KpaTKOE€ ONMCAHME LieJied NMpOoeKTa. BBomHasg 4yacTh oTdeTa OJDKHA
BKJIIOUATh ITYHKTBI: YCJIOBHE 33Ja4U; IOPSIOK BHIIIOJHEHUS; IPOrpaMMHO-aNapaTHbIE CPEICTBA,
UCIIOJIb3yeMble IPU BBIIOJHEHUU PaOOTHI.

- OCHOBHasl 4acThb (onucaHue padoThl): OMMCAHNE HHPOPMAILIMOHHOM CUCTEMBI; BpeMEHHas
U ceTeBas JuarpaMMbl YOpaBieHHs IpoekToM paspabotku MC; auarpamma pacrpeneneHus
YYaCTHUKOB TPYIIBl MO 3TalaM; CHUCOK PHUCKOB; aHAJIM3 PUCKOB; CTpaTerusi IJIAHUPOBaHUS
PHCKOB.

- 3aKJII0YEHHE (BBIBOJBI);

- CIIUCOK UCIOJIb30BaHHON JIMTEPATYPBHI.

3aimyTa oTYeTa M0 NPAKTHUECKOH padoTe 3aKIIF0YaeTCs B MPEAbIBICHUN PENOIaBaTeII0
MOJYYEHHBIX pe3yabTaTOB B BUE (ailsia U 1eMOHCTPALlMU [TOJyYEHHBIX HABBIKOB ITPHU OTBETaX Ha
BOIIPOCHI ITPENOIaBaTEeNs.

KoHnTpoJsbHbIe BONPOCHI

1. VYnpasieHue kaueCTBOM MPOrPaMMHOTO MPOIYKTA.

. [Ipouecc mmanupoBanus 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

IIpakTnyeckas padora 5. MeTo10/10r1si NPOEKTHOI0 MEHEI)KMEHTA MHKEeHEePHbIX
3aja4

Leanb padorsl: M3ydeHue crparernu yrnpaBieHHs PUCKAaMH MPH YIPABICHUU MPOECKTAMHU.
[TosyueHne HaBBIKOB 110 NPUMEHEHUIO [AaHHBIX METOAOJOIMM A IJIAHUPOBAHUS IPOEKTA.
W3yueHrie MeTo10B yIpaBiIeHHs Ka4eCTBOM IPOSKTUPOBAHMS HH(POPMAIIOHHBIX CHCTEM.
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[IpakTuyeckas paboTa HampaBieHa Ha O3HAKOMIJIGHHE C OCHOBHBIMH IOHSTHUSMHU
METO/I0JIOTUH YIIPABIICHUS MTPOEKTaMU, IOJYyYEHNE HABBIKOB IO MPUMEHEHHUIO JaHHBIX MMOHATHN
IpY MOCTPOSHHUH IIIaHA MPOEKTa, MOCTPOSHHs rpaduka padoT, pacnpeaeIeHUs UCIIOTHUTEICH,
YOpPaBJIECHUS PUCKAMM, M3YYEHHE METOAOB  YIPaBIEHHS  KAueCTBOM  HPOEKTHPOBAHUS
MH(QOPMALIMOHHBIX CUCTEM, H3YUECHHUSI METPUK KauyecTBa IPOTrPaMMHOT0 00ecTieYeHusl.

TpeboBaHust K pe3ynbTaTaM BIMOJIHEHHS IPAKTUYECKON padOThI:

[TocTpouth MOAENB yIIpaBIEHUS IPOEKTOM, BKIHOYAIOIILYIO:

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

- MOCTPOEHHE HA OCHOBE NOJIYYCHHBIX JAHHBIX CETEBOM M BPEMEHHOM Marpamm;

- TIOCTPOCHHE AUATPAMMBI pacrpeieleHrss PAaOOTHUKOB I10 TaraM;

- pa3paboTKy Moka3zarenieil KadyecTBa BBHIIOJHEHUS MPOEKTA IO ATaram;

- pa3pabOTKy cTpaTeruu yrpapieHHs PUCKaMH IO ATAIaM.

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

OcHoBBI TEOpUH

CrtpaTeruu ynpasJjieHUsl PUCKAMHU NIPH YNIPaBJIeHUH NPOEKTAMHU

BaxxHoll yacThio paboThl MEHEIKepa MPOeKTa SBJSAETCS OLEHKA PUCKOB, KOTOPbIE MOT'YT
NOBIHUATh Ha TpapuK pabOT WIM Ha KAdecTBO CO3[aBAaEMOTO IMPOrPaAaMMHOTO MPOAYKTa,
pa3paboTKa MEpPOIPUATUH 10 MPEIOTBPAILEHUIO PUCKOB. Pe3ynbTaThl aHaIM3a pUCKOB JTOJKHBI
OBITh OTpa)ke€Hbl B IIaHE MpoekTa. OnpezeneHue PUCKOB U pa3pabdOTKa MEPONpPUATUN I10
YMEHBIICHUIO UX BIMSHUS Ha XOJ] BHIIIOJHEHUS IPOEKTA Ha3bIBACTCsl YIIPABICHUEM PUCKAMH.

KoHkpeTHbI€ TUIIBI pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HAa JaHHBIN POEKT, 3aBUCAT
OT BHJA CO37aBa€MOro IMPOrpaMMHOTO MPOAYKTa U OT OPraHU3alMOHHOIO OKPYXEHMS, IJie
peanusyercsl IporpaMMHBINA IPOEKT. BMecTe ¢ TeM MHOTHE TUIIBI PUCKOB CIIOCOOHBI IIOBJIUATH HA

Jr00bIe TPOrpaMMHBIE MTPOEKTHI, 3TH PUCKU MPUBEAEHBI B Ta0d. 5.1.
Tabnuia 5.1 - Bo3MokHbIe pUCKH TPOTPaMMHBIX TPOEKTOB

armapaTHbeIX CPCACTB

Puck Tunsl prucka Onucanue pucka

Tekyuectsb Puck nisa mpoexra OnepITHBIE pa3pabOTYUKU MMOKHUJIAIOT IPOEKT
pa3paboTYUKOB JI0 €r0 3aBEepLICHUS

N3menenue B Puck nisa mpoexra Opranu3zanys MeHsieT CBOU IPUOPUTETHI B
YIPaBJICHUH YIIPABJIECHUH IIPOEKTOM

OpraHu3anuen

HeroroBHocTh Puck miisa nmpoekra AmnmaparHble CpeCcTBa, KOTOPBIE

HGO6XOI[I/IMI)I JJId TIPOCKTA, HC MMOCTYITHIIN
BOBPEMS UJIM HC T'OTOBLI K SKCILNTyaTallun

W3menenue Puck nns npoekra u | [TosBnenue 601b110T0 KOJMYECTBA
TpeboBaHUM s HENPEIBUICHHBIX U3MEHEHUN B
pa3pabaTbIiBaeMOro | TpeOOBaHUSAX, IPEAbABISEMbIX K
MIPOJTYKTa paspabateiBacmomy [10
3anepxka B Puck nns npoekra n | Crienudukanuy OCHOBHBIX HHTEp(EicoB
pa3paboTke TUTst MOJICUCTEM HE MOCTYITWIIH K pa3padoTInKaM
crienupuKaum pa3pabaTbIBA€MOr0 | B COOTBETCTBUU C I'paduKoM padoT
POIYKTA
Henoouenka pazmepa | Puck st mpoekta 1 | Pazmep crcteMbl 3HaUUTEIBHO MPEBBICHIT
pa3pabaTbIBaeMoit TUTst MEPBOHAYAIBHYIO OIICHKY
CHCTEMBI pa3pabaTbIBa€MOro
POIYKTA
HenocraTounas Puck s CASE-cpencrtsa, npeaHa3HaYeHHbIE IS
s dextuBHocTh CASE- | pazpabaTsiBaeMOro | MOJIEPKKU MPOEKTA, OKA3aJIUCh MEHEe
CPEICTB IPOJYKTA 3¢ (EKTUBHBIMH, YEM OKUIATIOCH
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N3menenus B buznec-puck OCHOBHBIE TEXHOJIOTUU MOCTPOEHUS
TEXHOJIOTMH IIPOrPaMMHOM CHUCTEMBI 3aMEHSIFOTCS
paspabotku [10 HOBBIMH

IlosiBeHue busnec-puck Ha ppIHKEe IpOrpaMMHBIX IIPOILYKTOB 1O
KOHKYPHUPYIOIIETO OKOHYaHMS MPOEKTA MMOSABUIACH
IIPOrpPaMMHOT0 KOHKYpUpYIOIlasl IporpaMMHasi CUCTeEMa
MPOJIYKTa

VYHOpomeHHo pUCK MOXKHO IMOHMMAaTh KakK BEPOSTHOCTh MPOSBICHUS KaKHUX-JIHOO
HEeOJIaronpusTHBIX 00CTOATENbCTB, HEraTUBHO BIUSIOIIMX Ha pean3alnio poekTa. Pucku moryr
yIpoXkaTh IMPOEKTY B ILEJIOM, CO31aBa€MOMY IIPOTPAaMMHOMY IPOAYKTY WM OpraHU3ALMM-
pa3paboTuyrKy. MOKHO BBIIEIUTh TPU THUIIA PUCKOB.

1. Pucku 11 MpoEKTa, KOTOPBIE BIMAIOT Ha TpaduK paboT WM Pecypchl, HEOOXOANMBbIE
JUISL BBITIOJIHEHUS IIPOEKTA.

2. Pucku asist pa3pabaTbiBaeMoro mpoayKTa, BIUSIOIINE HA KA4eCTBO WU TPOU3BOIUTEIb-
HOCTh pa3pabaTbIBAEMOI0 MPOrPaMMHOTO IPOAYKTA.

3. busHec-pucKy, OTHOCSIIUECS K OpraHU3aluU-Pa3padOTYNKY MM TIOCTABIIUKAM.

KoHe4yHo, 3TM THUIBI pUCKOB MOTYT Iepecekarbca. Hampumep, ecnu  ONBITHBIN
IPOrPaMMUCT MOKHUJAET MPOEKT, ITO OyAET PUCKOM i IPOEKTa (IIOCKOJIbKY 3aJep>KUBAETCS
CPOK CJayd TIOTOBOIO MPOJYKTa), PUCKOM Ui HpPOAYKTa (TaK Kak HOBBI NpOrpaMMHCT,
3aMEHMBILNN YIIENUIEr0, MOXKET OKa3aThCS HE CIMIIKOM OIBITHBIM U CAENaTh OMMOKH B
nporpamMMe) U Ou3HEC-pUCKOM (TIOCKOJIBKY 3aJiepXKKa JaHHOTO IPOEKTa MOYKET HEraTUBHO
HOBJIMATH Ha Oy1yIlIK€ IETI0BbIE KOHTAKTBI MEXKAY 3aKa3YMKOM U OpraHU3alueii-pa3padoTIMKOM).

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

1. Onpenenenue pucko. OnpeAenstoTcss BO3MOXKHBIE PUCKHM S NPOEKTa, JUIs
pa3pabaTbIBa€MOro NPOIyKTa U OU3HEC-PUCKHU.

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

3. IlnanupoBanue puckoB. [InaHupyroTcs MEpONPUATHS MO MPEJOTBPALICHUIO PUCKOB HITH
MUHHMM3ALHANA UX BO3JCHCTBHS HA IPOEKT.

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

CnpepeneHie - AHanna MaHKTOpKH
PHCKDB prCxoa PHCKOE
Y

L) Y
CnvMcoK Crincok MeponpuATHA No Ok
NATEHUMANBHED NepBOCTENEHHEX NP AOTEPALLEHHI r__,'..ﬁﬁi'
DHCKOS PHCKDE PMECKOB o

Pucynok 5.1 - I[Ipouecc ynpasineHus: puckamu

[Iponecc ympaBneHus puckamu, Kak U JIpyrue MpOLECCHl IIJIaHUPOBAHUS, SIBISETCS UTE-
paLlMOHHBIM, BBIIOJIHSAEMBIM B TE€UEHHE BCEro Cpoka peanuszanuu npoekra. CHayana paspaba-
TBIBAIOTCS IUIAHBI YIPABJIEHUS PUCKAMH, 3aT€M IIOCTOSTHHO OTCIIEKMBAETCS CUTYalHsl BOKPYT
peanuzanuu npoekrta. [Ipu mocTyruieHun HOBOM MH(OpPMAIMM O BO3MOMKHBIX PHUCKaX 3aHOBO
IIPOBOJIUTCS aHAJIU3 PUCKOB U MEPBOCTENIEHHOE BHUMAHUE yJEIsAeTCs HOBBIM puckam. [Io mepe
NOCTYIUICHUsI HOBOW HMH(OpManuy TakkKe H3MEHSAIOTCS IJIaHBl MEPONPUSATHH MO MpenoT-
BPALCHUIO U CMATYEHUIO PUCKOB.
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PesynbpraThl mpouecca ynpaBlIeHHs PUCKaMH JOKYMEHTUPYIOTCS B BHUJE IIJIAHOB
ynpasieHus puckamu. OHHM JTOJDKHBI BKJIFOYATh ONMCAHME BO3MOXKHBIX ITPOEKTHBIX PUCKOB, MX
aHaJU3 ¥ MEepEeYeHb MEPONPHUATHI, HEOOXOIUMBIX IS YIIPABICHHS PUCKAMH.

Onpenesienne pucKoB

Onpenenenue puckoB — IepBas cTaaus npoliecca ynpasieHus puckamu. Ha atoil craguu
ONUCBIBAIOTCA PUCKH, KOTOPbIE MOTYT IPOSIBUTHCA IIPHU pealn3aluu NpoekTa. B npuHiune Ha
ATOH CTaAUM HE JIOJKHA OLIEHMBATHCS BEPOSITHOCTh U 3HAYMMOCTb PHUCKOB, HO Ha IPAKTHKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIbHBIMU MOCIEACTBUSIMH OOBIYHO OTOPACHIBAIOTCA CPasy.

OnpeneneHre pUCKOB MOXKET BBIIOJHATBCA B PEKUME KOMAHIHOM paboOThl C
HCITOJIb30BaHUEM IOAX0/Aa "MO3roBoi TypM'" OO OCHOBBIBATHCS Ha OIBITE MeHemKkepa. [Ipu
OINpPE/ICIICHUN PUCKOB MOXET IIOMOYb IIPUBEACHHBI HUXKE CIUCOK BO3MOXHBIX KaTeropuil
PHUCKOB.

1. Texnonornuyeckue pucku. [IporncrexaroT u3 IpOrpaMMHBIX U alllIapaTHBIX TEXHOJIOTHUH,
HAa OCHOBE KOTOPBIX pa3pabaThiBaeTCs CUCTEMA.

2. Puckwu, cBsi3aHHBIE C TepcoHanoM. CBs3aHbI ¢ YICHAMU KOMaH/Ibl pa3pabOTUYMKOB.

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

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

5. Pucku, cBs3aHHBIE C cUCTEMHBIMH TpeOoBaHUsSMU. [IposSBISIOTCS TpU HM3MEHEHUU
TpeOoBaHuU, NpeaAbIBIAEMbIX K pa3padaTbiBA€MON 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 onpeneiaeHuss puckoB OyleT IIMHHBIA CIHCOK BO3MOX-
HBIX PUCKOB, KOTOPbIE MOTYT MOBIUATH Ha pa3pabaThiBaeMblii IPOrPaAMMHBIA MPOAYKT, MPOEKT
WJIM OpraHu3aluio-pa3paboTInKa.

Tabnuia 5.2 - Kateropuu prckos

Kareropust puckos ITprmepsl pUCKOB

TexHOMOrnYeCcKne pUcKu baza naHHBIX, KOTOpas UCTIOIB3YETCA B IPOrPaMMHOI cUCTEME, He
obecrieunBaeT 0OpabOTKY 0KHMIaeMOT0 00beMa TPaH3aKIIUA.

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

MOKHOCTH
Puckn, CBS3aHHBIE c | HeBosmoxxHo  mogoOparb ~ pabOTHUKOB ¢ TpeOyeMbIM
HEPCOHAIOM poeCCHOHATILHBIM YPOBHEM.

Benymmuii pazpaboTurk 3a00y1€71 B caMOe KPUTHUIECKOE BPEMSI.
HeBo3Mo)kHO oprann3oBath He00XoquMoe 00ydeHre epcoHaa

OpraHu3alMOHHbIE PUCKHU B opranuzamuu, BeimomHstomen pazpadbotky 110, npounsomnuia pe-
opraHu3aiusi, B pe3yibTaTe 4Yero M3MEHWIUCh MPUOPUTETHI B
YIIPaBJIECHUU IIPOEKTOM.
duHaHCOBBIE 3aTPYJHEHUS B OPraHU3allUM MPUBEIU K YMEHbIIIEe-
HUIO OI0/KETa MMPOEKTa

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

CASE-cpenctBa HEBO3MOXXHO HMHTETpUPOBAaTH €  JAPYTHUMHU
CpeICTBaMU TOJICP’KKH TPOEKTA

Pucku, CBSI3aHHBIE c | I3meHenust TpeOOBaHUI MPHUBOIAT K 3HAUYUTEIBHBIM ITOBTOPHBIM
CHUCTEMHBIMU TPEOOBaHUAMHU | TEMHBIMU TpEOOBaHUSIMHU paboTaM 1O NPOEKTUPOBAHUIO
CUCTEMBI.
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[lepBoHavanbHas HeuyeTKas (QOPMYIUPOBKA TMOJIH30BATEIbCKUX
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 ananm3e 1151 KaX10r0 ONPEAEICHHOTO PUCKA TOICYUTHIBAETCS. BEPOATHOCTD €0 MpPO-
SIBIICHUS U YIIepO, KOTOPBIH OH MOXKET HaHeCcTH. He cyIecTByeT MpoCThIX METOIOB BHITTOJTHCHHS
aHaJIM3a PUCKOB — B 3HAYUTEIBHON MEpe OH OCHOBAH HA MHEHUHU M OINbITE MEHeKepa. MoKHO
MIPUBECTH CIEAYIOLIYIO IIKAITY BEPOSITHOCTEN PUCKOB M UX MOCIIECICTBUM.

BeposTHOCTB pucka cuMTaeTcsi O4UeHb HU3KOH, €CIM OHA nMeeT 3HaueHue medee 10%; Huz-
KoM, eciiu ee 3HadeHue ot 10 1o 25 %; cpenneit npu 3HaueHusx ot 25 10 50%; BHICOKOH, ecnu
3HaueHue koseonercs ot 50 10 75%; o4eHb BBICOKOM IPH 3HaYeHUAX Oosee 75%.

Bo3moxHbIN yiepd OT PUCKOBBIX CHUTYallUd MOXKHO MOJPA3IeiIUTh Ha KaTacTpoduue-
CKHI1, CEpbE3HBII, TEPIUMBII 1 HE3HAYNTEIbHBIN.

Pe3ynbrarhl aHanm3a PHCKOB JOJDKHBI OBITH MPEACTABICHBI B BUIC TAOJHUIBI PUCKOB,
YIOPSAOYEHHBIX IO CTENEHU BO3MOXKHOTro yiiepba. B Tabn. 5.3 mpuBeneH ymnopsaouyeHHBIN
CIIUCOK PHCKOB, OMHMCAHHBIX B Ta0d. 5.2 TaM ke yKa3aHbl BEPOSTHOCTH ITHX PHUCKOB. 37€Ch
BEPOATHOCTH PUCKOB M CTEMEHb ylepOda OT HUX YKa3aHbl MPOU3BOJBHO. Ha mpaktuke ans ux
ompezeneHuss HeoOXoauma moapoOHass uHpopMalus o Mpoekte, TexHoioruu co3manus I10,
KOMaHie pa3paboTUYHUKOB U O CaMOil OpraHu3allnu.

Tabnuua 5.3 - Cnucok puCKOB MOCIIE MPOBEACHHS UX aHAJIN3a

Puck Bepositnocts | Ctenens ymepba
@uHAHCOBBIE 3aTPyJHEHUs B OpraHu3anuu npusenu K | Huzkas Karactpoduueckas
YMEHBIIIEHUIO OI0JKEeTa IPOeKTa

HeBo3moxxHO 1mogo0pats pabOTHUKOB ¢ TpeOyrommmces | Boicokast Karactpoduueckas
npodecCHOHATIBHBIM YPOBHEM

Benymuii pazpabotunk 3abonen B camoe kputuueckoe | CpeaHsist Cepbe3Has

BpeMsI

[TporpaMMHbIe KOMIIOHEHTBI, UCII0JIb3yeMbl€ OBTOPHO, | CpeaHsist CepbesHas

UMEIOT ne(eKTsl, OTPaHUYMBAIOLINE ux

(G yHKIIMOHAJIbHBIE BO3MOKHOCTH

N3meHenus TpeOOBaHUII NPUBOIAT K 3HAUMTENbHBIM | Cpenuss CepbesHas
MOBTOPHBIM PabOTaM IO MPOEKTUPOBAHUIO CUCTEMBbI

B opranmzanum, Bemonssoomeil paspaborky I1O, | Beicokas CepbesHas

MPOW30MIIa peopraHu3aIys, B pe3yJibTare 4Yero
W3MEHUIINCH PUOPUTETHI B YIIPABICHUH MPOCKTOM
baza nmaHHBIX, KOTOpasi MCIONB3yeTCss B MporpaMMHOil | CpemHsist CepnesHas
cucreMe, He obecreuynBaeT 0OPaOOTKY OKHIaeMOTO
o0BeMa TpaH3aKIHA

HenooneHkn BpeMeHU BBIIOJIHEHHSI IPOEKTA Bricokas Cepbe3Has
CASE-cpenctBa  HEBO3MOXKHO  MHTETpuUpoBaTh ¢ | Bricokas Teprnumas
JPYTMMHU CpeJICTBaMU MOJIIEPKKH MPOEKTa

IlepBonavanbHast HEYeTKas ¢dopmynuposka | CpenHsist Tepnumas
I10JIB30BATEIbCKUX TpeOoBaHUI IIpHUBEIIa K

3HAYUTCIBbHBIM HU3MCHCHUSAM CHCTCMHBIX Tpe6OBaHHfI,
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NPOSBUBIIMXCS Ha TMO3JHUX CTaAMSIX pa3pabOTKu

MIPOEKTA

HeBo3MoxxHO opranuzoBaTh HeoOxoaumoe oOydenue | CpenHss Tepnumas
nepcoHalia

CxopocTb BbIsBIIeHUS 1e(EKTOB B crucTeMe Hike paHee | CpenHss Tepnumas
CIJIAHUPOBAHHOMN

Pa3smep cucreMbl 3HAYMTENBHO MPEBBINIAET NEpBOHA- | Beicokas Tepnumas
YaJbHO PACCYMTAHHBIN

[Tporpammusrii kox, renepupyembiii CASE-cpenctBamu, | Cpemssist He3nauurenbHas
Hed(hPpeKTHBEH

KoHeuHo, Kak BEpOSITHOCTb PUCKOB, TaK M BO3MOXKHBIHN yIiepO OT HUX JOJDKHBI IepecMar-
pPHUBATHCS TMPH MOCTYIJICHUH JOTOJIHUTEIBHON MHPOPMALIMU 00 3TUX PHCKAX U 10 MEpe peaju-
3allu¥ MEPOIPUATUH 1O ynpaBiaeHHuto uMH. [loaToMy nmogoOHbIe TaOIUIBI PUCKOB JOJIKHBI I1€-
peAenbIBaThCs Ha KaXKIO0W TEpaLuy IIpoLecca YIpaBIeHUs! pUCKaMH.

ITocne nmpoBeseHus aHanM3a PUCKOB OIIPEIEIIAIOTCS Hauboiee 3HauuMble pUCKH, KOTOPbIE
3aTeM OTCJIC)KMBAIOTCS Ha MPOTSKEHUHM BCETO CPOKa BHINOJHEHUS MpoekTa. OnpeneneHue 3Tux
3HAYMMBIX PUCKOB 3aBUCHUT OT X BEPOATHOCTEH U BOZMOXKHOTO yiiep6a. B obuiem cirydae Bceraa
OTCJICKUBAIOTCS PUCKH C KaTacTpO()UYECKHMMHU TOCIEICTBHAMHU, a TAKXKE PHCKH C CEPhE3HBIM
yiepOooM, 3HaueHHE BEPOSATHOCTH KOTOPBIX BBIIIE CPEIAHETO.

B HEKOTOpBIX cTaThAX PEKOMEHIYETCS ONPEAEIUTh U OTCaeKUBaTh " 10 BepXHUX" PUCKOB,
HO 3TO He Bcerjga oO0OCHOBaHHas pekoMmeHjanus. KoinyecTBo pHCKOB, KOTOpblE HEOOXOIUMO
OTCJIC)KUBATh, 3aBUCUT OT KOHKPETHOI'O MPOEKTa. JTO MOXKET OBITh MSTh PUCKOB, & MOXKET —
nsaTHaauaThk. Ho, KOHEYHO, KOJIMYECTBO PUCKOB, IO KOTOPBIM IPOBOIUTCS MOHUTOPUHT, JOJKHO
ObITh 0003pUMBbIM. bBonbIlIOE KOIMYECTBO OTCIIEKUBAEMBIX PHUCKOB NOTPEOYyET OrpOMHOIO
KoJinyecTBa codupaemoit nHpopmanuu. M3 cnucka puckoB, MpeAcTaBIeHHBIX B Tabd. 3.6, ans
MOHMTOpPHHIA CJENyeT 0TOOpaTh T€ PUCKHU, KOTOPbIE MOT'YT MPHUBECTH K KAaTaCTPOPUUYECKUM U
CEPbE3HBIM NOCIEACTBUSM JUISl BAILIErO IPOEKTA.

IInanupoBaHue pucKoB

[InannpoBaHue 3aKIH0YAETCS B ONPEAEICHUH CTPATETUH YIIPABJICHUS KaXKIbIM 3HAYMMBIM
PHUCKOM, OTOOpAaHHBIM JUIsi MOHUTOPUHIA IIOCJIE aHaJIW3a PUCKOB. 31€Ch TaKXkKe HE CYIECTBYET
OOIIETTPUHATBHIX TOAXOJIOB JUIsl pa3paOOTKM TaKUX CTpPATerMd — MHOIO€ OCHOBBIBACTCS Ha
"qyThe" U OnbITe MEHEKepa npoekTa. B Tabi. 5.4 noka3aHbl BO3MOKHBIE CTPATETUH YIIPaBICHUS
OCHOBHBIMH PHCKaMHM, IPUBEAEHHBIMU B Ta0JI. 5.3.

Tabnuua 5.4 - CtpaTeruu ynpaBjieHUs] pUCKaMU

Puck Crparerus

®dunancoBble Tpo0ieMsl | [IoAroTOBUTH KpaTKUil TOKYMEHT Ui PYKOBOJCTBA OpraHHM3allly,
OpraHu3au MOKA3bIBAIOUINI BaXHOCTh JAHHOTO IPOEKTa HJS JOCTHUKEHHS

(MHAHCOBBIX 11€JIel OpraHu3aluu

ITpo6aemsl [Ipenynpeauts 3aka3yuka O MOTEHLIHAJIbHBIX TPYIHOCTAX H
HEKBATM(UIMPOBAHHOTO | BO3MOXKHOM 3a/iep’KKe MPOEKTa, PACCMOTPETh BOMPOC O MOKYIKE
nepcoHaa KOMITOHEHTOB CHCTEMBbI

bonesnu nepconana PeopranuzoBarb paboTy KOMaH bl pa3pabOTYMKOB TAKUM 00pa3oM,

YyTOOBI 003aHHOCTH U PabOTa YJICHOB KOMaH/ bl IEPEKPHIBAIIN IPYT
Jpyra, BCIEICTBUE 3TOr0 pa3paboTuuKu OynyT 3HAaTh U MOHUMATh
3aJ1a9M, BBITIOJHSIEMbIC PYTUMH COTPYIHHKAMHA

HledexTHbIe cucTeMHBIE | 3aMEHHUTh TOTCHIMAIBHO Ne(EeKTHBIE CUCTEMHBIE KOMIIOHEHTHI
KOMIIOHEHTHI MOKYITHBIMH KOMITIOHEHTaMH, TaPAaHTUPYIOIIUMH KaueCTBO pabOThI
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N3menenus tpeboBanuii | [lombiTaThess  ompenenuTs TpeOOBaHHS, HamOoOJee BEPOSITHO
[10/IBEPKEHHBIE U3MEHEHUSIM; B CTPYKTYPE CUCTEMBI HE 0TOOpaXxaTh

JETAIbHYI0 HHPOPMAIHIO

Peopranmsanus IloaroTOBUTE KpaTKWii JOKYMEHT IJIsi PYKOBOJCTBA KOMIIAHMH,
KOMITaHUU- MOKa3bIBAIOIIMI BaXXHOCTh JAHHOIO IPOEKTA ISl JOCTHIKCHMS
pa3paboTynka (MHAHCOBBIX LIeNIel KOMITAHUH

HenocraTounas PaccMoTpeTs BO3MOYKHOCTh IOKYIKH 0oJiee IMPOU3BOAUTEIIbHON
IIPOU3BOJUTEIBHOCTD 0a3bl JaHHBIX

0a3bl JaHHBIX

Henoouenkn Bpemenu | Paccmorpers BOIPOC O IIOKYIIKE CHCTEMHBIX KOMIIOHEHTOB,

BBINOJIHEHUS ITPOEKTA UCCIIEI0oBaTh ~ BO3MOXHOCTb  HCIOJIb30BAHUS
IIPOrPaMMHOT0 KO/1a

Cy1ecTByeT TpH KaTeropuu CTpaTeruil ynpaBjieHUs! pUCKAMH.

1. Crpareruu npenoTBpaiieHusi puckoB. COriacHO 3TUM CTPATETUsIM CIEAYyeT MPOBOIUTD
MEpONPUATHSI, CHUKAIOLINE BEPOSITHOCTh IPOSBICHUS PHUCKOB. [IpMMEpOM MOMKET CIIyKUTh
CTpaTerus HCKIIOYCHUS TIOTEHIIMATIBHO 1e()EKTHBIX KOMIIOHEHTOB, OITMCaHHas B Ta0I. 5.43

2. MuHuMU3aMOHHbIE cTpaTernu. HampasieHsl Ha yMEeHbLIEHHE BO3MOXKHOTO yiiepoa ot
puckoB. [IpumepoMm ciy’)KUT CTpaTerus yMeHbILEHUs yuiepoa oT OO0JIe3HM YIEHOB KOMAaHJIbI
pa3paboTUnKOB (cM. Tabm. 5.4).

3. IlnanupoBanue "aBapuilHbIX" cuTyanuii. COrJlaCHO 3THUM CTpaTeTrusiM HEOOXOIHMMO
UMETh IIJIaH MEPONPUATHHA, KOTOPbIE CIEIyeT BBINOJHUThH B Cllyyae MPOSBICHUS PUCKOBOM cH-
Tyauu. B Tabn. 5.4 310 cTpaTerus moBeAeHHs NPU BO3HUKHOBEHWH (PMHAHCOBBIX IPOOIEM y

OpraHu3anu-pa3padboTurKa.

re’eparopa

MOHUTOPHUHT PUCKOB

MOHUTOPUHI PUCKOB 3aKJIOUAETCA B PETYISPHOM IE€PECUYETe BEPOSITHOCTEW PUCKOB U
yiiep0a, KOTOPbI OHM MOTYT HaHECTH. [ 3TOro HE0OX0IMMO MOCTOSTHHO OTCJICKUBATh (hak-
TOPBI, KOTOPBIE BIUSIOT HA BEPOSTHOCTh PUCKOB U BO3MOXKHBIH yiiep6. OTu (hakTopsl 3aBUCAT OT
TUTIOB pUcKa. B Ta0. 5.5 npuBeneHs! MpU3HaKU, KOTOPBIE TOMOTAIOT ONPECIUTh TUIT PUCKA.

Tabnuma 5.5 - [lpusHaku puckoB

Tun pucka IIpu3naku
TexHonornueckue 3aepKKU B MOCTaBKE 0OOPYAOBAHMS WM MPOTPAMMHBIX CpPEICTB
puCKH NOAJEPKKH nporecca cozganus 10, MHOrouncieHHble JOKyMEHTH -

POBaHHBIC TEXHOJOTHYCCKUC HpO6J’IeMBI

PI/ICKI/I, CBA3aHHBIC

Huzkoe MOpaJIbHOC€ COCTOSIHHUEC IICPCOHAJIA, HATAHYTHIC OTHOIICHUA

MIEPCOHAIIOM MEXTy WICHaMH KOMaH]IbI pa3paboTUNKOB, HU3KOE Ka4eCTBO BBITION-
HEHHOH paboThI

Oprasu3anuoHHbIE PasroBopel cpenm TepcoHana O TAaCCHBHOCTH M HEIOCTATOYHOM

pUCKHU KOMIIETEHTHOCTH BBICIIETO PYKOBOJICTBA OPTaHU3AINH

WNHcTpyMeHTaTbHBIE Hexenanue pa3paOOTYMKOB MCIOJIB30BATh MTPOIPAMMHBIC CPEICTBA

pUCKH MOAJEPKKH, HeomoOpurtenbHble OT3bIBEI 0 CASE-cpencTBax,

3ampockl Ha 00Jiee MOIIHBIC MHCTPYMEHTAJIbHBIC CPEICTBA

Pucku, cBsizaHHBIC
CUCTEMHBIMHU
TpeOOBaHUSIMU

HeoOxoauMocTh TepecMOTpa MHOTHX CHUCTEMHBIX TpeOOBaHUM,
HEIOBOJLCTBO 3aka3zuuka [10

Puckn ornennBaHus

W3menenns rpaduka paboT, MHOTOYHCICHHBIE OTYETHI O HAPYIICHUN
rpaguka paboT

MOHUTOPHHT PUCKOB JIOJKEH OBITh HENPEPHIBHBIM IPOIIECCOM, OTCIISKUBAIOIIMM X0/ BbI-
MTOJIHEHHSI MEPONIPUATUHI MO YNPABICHUIO PUCKaMH, IPU 3TOM KKl OCHOBHOM PUCK JTOJIKEH
paccMaTpuBaThCs OTHEIBHO.
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ITocTanoBKa 3a1a4M K NpaKTH4YeCKoOH padoTte 5

1. 3yuuTh nipeayiaraeMblii TEOPETUUECKUI MaTEepHal.

2. ITocTpouTh BpeMEHHYIO U CETEBYIO TUArpaMMbl Il BEIOPAHHOTO MTPOEKTA.

3. [octpouts quarpammy pacrpeaeneHusi y4acCTHUKOB IPYIIIBI [0 3Taram.

4. IlocTpouTh CIIMCOK BO3MOKHBIX PUCKOB C yKa3aHUEM Ha3BaHUS U ONKCAHUS PUCKA.

5. [IpoBecTu aHanu3 pucKoB.

6. OnucaTh cTpaTeruio MIIAHUPOBAHUS PUCKOB.

7. [Toctpouth OTUET, BKIIOYAIOLINHN BCE MOIYYECHHBIE TUarpaMMbl U ONHCAaHUE CTpaTeruu
IUTAHUPOBAHMS PUCKOB. [IpeicTaBUTh OTYET MO MPAKTUYECKON paboTe IS 3alUTHI.

BapuaHTbl HHAUBUAYAJIbHBIX 3aIaHUN

B cooTrBeTcTBHM € yKa3aHHOH mpeAMETHOW O00NacThI0 M KJaccoM pa3pabaThiBaeMoi
MH(POPMALIMOHHOM CHCTEMBl IOCTPOUTb BPEMEHHYIO M CETEBYIO JAMarpaMMbl; I[OCTPOUTh
AuarpaMmy pacrnpeaciiCHUA YYaCTHUKOB TI'PYIIIBI IO 3TallaM; IMOCTPOUTH CIHMCOK BO3MOXXHBIX
PHCKOB C yKa3aHMEM Ha3BaHUs U ONMCAHMs PUCKA; IPOBECTH aHAJIU3 PUCKOB; ONUCATh CTPATETUIO
IJIaHUPOBAHUA PUCKOB.

Tabnuna 5.6 — lnnuBuyanbHble 3aJaHUS

Ne | IlpenmeTtHast 06s1acTh Kiacc IC

1 Cxirazg MRP

2 IIpon3BOACTBEHHOE IPEANIPUATHE ERP

3 Topropoe npeanpusITHE CRM

4 ToproBoe npennpusrue SCM

5 ToproBoe npeanpusITHE B2C

6 ITopran B2B

7 CtpouTenbHOE MPEATPUITHE NC yuera

8 Bricuiee yueOHOe 3aBe/ieHUE NC ympaBnenus
9 WudpacTpykTypa npeanpusTis CIIITP

10 | AnmaparHas HHpacTPYKTypa NpeaIpUsITHS DKcrepTHas cuctemMa

Conep:xanue oTyeTa

ITo BeImONTHEHHOH paboTe cocTaBisgercss oTueT. OTUET BHINOJIHACTCS B 3JIEKTPOHHOM BUJIE.
I[To BBIMOJIHEHHOMY OTYETY IPOBOAUTCS 3aIUTa MPAKTUIECKOU pabOTHI.

OTuer mO NpakTUYECKOl paboTe IOMKEH COCTOATh W3 CIEAYIOIIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJIHAsI 4acTh: KpPaTKOE OINHCAHME LeJell MpoeKkTa. BBoaHas 4dacTe oTdyeTa JIOJKHA
BKJIIOUATh ITYHKTBI: YCJIOBHE 3a7auu; IOPSI0K BBIIIOJHEHUS; IPOrPaMMHO-aNapaTHbIE CPEICTBA,
HCIIOJIb3YEMbI€ IIPU BBHITIOJTHEHUH PAOOTHI.

- OCHOBHasl 4acTh (onucaHue paboThl): orucaHue UH(HOPMAIIMOHHON CUCTEMBI; BpeMEHHast
U ceTeBas JAMarpaMMbl YIpaBieHHs TnpoekToM pazpabotku WC; nuarpamma pacnpeneneHus
YYaCTHUKOB TPYIIBl IO 3TalaM; CIHMCOK PHUCKOB; aHAJIM3 PUCKOB; CTpaTerus IUIAHUPOBaHUS
PHUCKOB.

- 3aKJII0YCHHE (BBIBOJIBI);

- CIIMCOK MCIOJIb30BAaHHOU JINTEPATYpHI.

3amyra oTyeTa Mo NpPaKkTHUECKONW padoTe 3aKIII0YaeTcs B MPEAbIBICHUN PENoIaBaTesio
MOJIyYEHHBIX Pe3y/IbTAaTOB B BUJIE (hailyia M JEMOHCTPAIMU IOJyYEHHBIX HaBBIKOB MPU OTBETAX Ha
BOIIPOCHI IIPETIO1aBATEIIS.

KoHTpoJibHBIE BONIPOCHI

1. VmpasieHue pruckamu IpH IPOSKTUPOBAHUK MTPOTPAMMHOIO MIPOIYKTA.
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2. Ilpouecc ynpaBieHUs: PUCKAMHU.

3. KoHTpoNbHBIE OTMETKH ATAIOB PadoT.

4. JlnarpaMMBbl IPOLIECCOB U BPEMEHHBIE THarpaMMbl.

5. BpeMeHHbIe U ceTeBble TuarpaMMal.

6. Pactipenienenue UCIIOMTHUTENEH 1O dTarnam

7. Tursl pucKOB, KOTOpPbIE MOT'YT OKa3aTh BIMSHUE HA JAHHBIA IPOEKT
8. Cxema mporiecca ynpaBJiIeHUsI pUCKaMHU

9. Pe3ynbTarhl aHAIN3a PUCKOB

IIpakTunyeckas padora 6. Meroabl ynpaBjieHHsi KA4YeCTBOM HHKEHEPHOT0 NMPOeKTAa

eapb padorTel: M3ydeHue crpaTeruu yrnpaBieHHS Ka4eCTBOM IIPH YIIPABICHUU IPOSKTaAMHU.
[lonmyyeHue HaBBIKOB IO MPUMEHEHUIO JAHHBIX METOJIOJIOTHH ISl IJIAHUPOBAHUS IPOEKTA.
H3ydyeHre MeTo10B yIpaBiIeHUs KAYECTBOM IPOSKTHPOBAHUS HHPOPMAIIHOHHBIX CUCTEM.

[IpakTudeckass paboTa HampaplieHAa HA O3HAKOMJICHHE C OCHOBHBIMH TOHSATHSMU
METOJIOJIOTUU YIIPABJICHUS MPOEKTaMH, MOJIyY€HNUE HABBIKOB 110 MPUMEHEHUIO TaHHBIX MMOHATUI
IIpU MOCTPOEHUM IUIaHA IPOEKTa, IOCTPOEHUs rpaduka paboT, pacrpeaeneHus UCIOJIHUTENEH,
yIOpaBlIeHUS  pPUCKAMM, HW3YYEHHE METOJOB  YIPABICHHS KA4eCTBOM  HPOCKTUPOBAHMUS
UH()OPMALMOHHBIX CHCTEM, U3y4CHHUS] METPUK KayecTBa MIPOrPaMMHOTO 00CCIICUCHUSI.

TpeboBanust K pe3ylbTaTaM BIMOTHEHUS IPAKTUYECKON PadOThI:

[loctpouth MoOJenb YIpaBi€HUS MPOEKTOM, BKJIIOYAIOIIYI0 OIPEAEICHUE METO/0B
yIpaBiIeHUS KAYECTBOM U OIpeIeTieHNe METPUK U3MEPEHHsI KaueCcTBa IMPOEKTa:

IMocranoBka 3a1a4u K NPAKTHYECKO padoTe 6

1. 3yuuts npessiaraeMplii TEOPETUUECKUI MaTepual.

2. Pa3zpaboTaTh METOJOJIOTHEIO YIIPABJIEHUS Kaue€CTBOM IPOEKTA.

3. Pa3zpaboraTh anropuTMbl ONpeaesieHIs KauecTBa MPOEKTa

4. OnucaTh METPUKH KaueCTBa MPOEKTA

5. [loctpouth OTUET, BKIIOYAIOMIMM BCE IMOJIyYE€HHbIE JaHHbIE. [IpencTaBuTh OTYET 1O
HPaKTUYECKON paboTe 1Isl 3aIUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3agaHui

B cootBercTBUU C y1<a3aHH0171 HpeﬂMeTHOﬁ 00JIaCThI0O M KJIAcCOM pa3pa6aTHBaeM0171
CHCTCMBI pa3pa60TaTL MCTPHUKHU OLICHKU Ka4YC€CTBa MPOCKTA.

Tabnuia 6.6 — lnnuBuyanbHble 3aJaHUS

Ne | IlpenmerHast o6sacth Kiacc IC

1 Ckiang MRP

2 [Ipon3BOCTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npenmnpusrue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CtpoutesbHOE NPEANpUsITHE HC yuera

8 Briciiee yueOHOe 3aBe/ieHUE NC ynpasnenus
9 WudpactpykTypa npeanpusTis CIIITP

10 | AnmaparHas uHQpacTpyKTypa NpeanpusTus DKcIepTHas cucTemMa

Conep:xkanue oTyera

ITo BeIMONTHEHHOI! paboTe cocTaBisieTcs: 0T4eT. OTUET BBINOIHAETCS B 3JICKTPOHHOM BUJIE.
[To BBIMOIHEHHOMY OTYETY IPOBOAUTCS 3aIUTa MPAKTUYECKOU PabOTHI.

OTuer MO NPaKTUYECKOH padoTe MOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX
3JIEMEHTOB:
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- TUTYJIbHBIN JIUCT;

- BBOJIHAsl 4acTb: KPAaTKOE ONHCaHME Liejel mpoekra. BBopHas wacTe oTdeTa AOJDKHA
BKJIIOYATh IMyHKTHI: YCJIOBHE 33J]a4H; MOPSAIO0K BHITIOJTHEHHUS; TPOrPaMMHO-aIapaTHbIE CPECTBA,
UCIOJIb3yeMbl€ IIPU BBIIIOJHEHUU PaOOTHI.

- OCHOBHasl 4acTh (onucanue paboThl): onrucaHne HHPOPMAITMOHHON CUCTEMbI; BpEMEHHas
U ceTeBas JAuarpaMMbl YOpasieHHMs IpoekToM paspabotku MC; auarpamma pacrpeneneHus
YYaCTHUKOB TPYMIIBI MO 3TamaM; CHHCOK PUCKOB; aHAJIM3 PHCKOB; CTPATErus IUIAHUPOBAHUS
PHCKOB.

- 3aKJIIOUYEHUE (BBIBOJIbI);

- CIIMCOK MCIIOJIb30BaHHOM JIUTEPATYPBHI.

3amyTa oTYeTa Mo MPAKTHUECKOW padoTe 3aKIII0YaeTCs B MPEABbIBICHUN MPENO1aBATEII0
IOJIyYEHHBIX pe3yJbTaTOB B BUE (ailyia U 1eMOHCTPALIMU [TOJyYEHHbBIX HABBIKOB IIPU OTBETAaX Ha
BOTIPOCHI ITPETIOIaBaTEesl.

IIpakTnyeckas padora 7. O630p coBpeMeHHBIX TeXHOJIOTHii MeHeI:KMeHTAa
HHIKEeHEPHBIX 3a/1a4

Heapb padoTthl: M3yueHne COBPEMEHHBIX TEXHOJIOTHI MEHEI)KMEHTA HHKEHEPHBIX 3a7au.

[IpakTuyeckas paboTa HampaBiieHa Ha O3HAKOMJICHHE C COBPEMEHHBIMH TEXHOJIOTHUSIMHU
MEHEIKMEHTa MH)KEHEPHBIX 3a7ay, OJy4YeHHUE HaBBIKOB 10 MPUMEHEHUIO TaHHBIX MOHITHHA MPU
MOCTPOCHUH IUTaHA NPOEKTa, MOCTpoeHHs rpaduka padoT, pacmpenesneHus] HCIOIHUTENCH,
yIOpaBlIeHUS pPUCKAMM, HW3YYEHHE METOJOB  YIPABICHHS KA4eCTBOM MPOCKTUPOBAHMUS
UH()OPMALMOHHBIX CHCTEM, U3y4CHHUS] METPUK KayecTBa MIPOrPaMMHOTO 00CCIICUCHUSI.

TpeboBanust K pe3ylbTaTaM BBIMOTHEHUS IPAKTUYECKON padOThI:

[Toctpouth MOAENb yHpaBlIeHUs MPOEKTOM, BKIIOUYAIOIIYIO OMpPEIETICHUE TEXHOJOTHA
MEHEDKMEHTA WHKCHEPHBIX 3a7a4

ITocTanoBKa 32124 K NPpaKTHYeCcKol padore 7

1. U3yunTs npenaraeMplii TEOPETUUECKUI MaTepHal.

2. OnucaTp CTPaTETHUIO UCIIOJIB30BAHUS TEXHOJIOTMIM MEHEPKMEHTA HHKCHEPHBIX 3a]ad.

7. ITocTpouTh OTYET, BKIFOYAIOIINHN TOITYYEHHbIE JaHHbIE U ONIMCAHHUE CTPATETUH MPOEKTA.
[TpencraBuTh OTYET MO MPAKTUUECKOM padoTe A 3aILUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

B cootBeTcTBHM € yKa3zaHHOW MpeAMETHON 007acThi0 M KiaccoM pa3pabaTeiBaeMOin
WH()OPMAIIMOHHON CHUCTEMBI TIOCTPOUTH MOJENIb YIPABICHUS TMPOEKTOM, BKJIIOYAIOIIYIO
ONPEIEIIEHUE TEXHOIOTUM MEHEKMEHTA UHKEHEPHBIX 3a/1a4.

Tabnuia 7.6 — nnuBuayanpHbIC 3aJaHUS

No IIpenmerHas o6nacthb Kimacc UC

1 Cxiazg MRP

2 ITpon3BOICTBEHHOE MTPEANIPUAITHE ERP

3 Toprosoe npeanpusTiue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusiTe B2C

6 ITopran B2B

7 CTtpouTtenbHOE NPEANPUITHE NC yyera

8 Briciiee yaeOHOe 3aBeieHue NC ympaBrienus
9 WubpacTpykTypa NpeanpusThs CIIIIP

10 | Anmaparnas nHQpacTpyKTypa NpeanpusThs OKCnepTHas cucrema
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Conep:xanue oT4yeTa

[To BeIOTHEHHOI paboTe cocTaBisieTcst 0T4eT. OTUET BBIMOIHSACTCS B 3JICKTPOHHOM BUJIC.
[To BBIMOJIHEHHOMY OTYETY MPOBOAUTCS 3aAIIUTA MPAKTHYECKON PaOOTHI.

OTuer 1O NPaKTUYECKOH paboTe IOMKEH COCTOSATh W3 CICAYIONIMX CTPYKTYPHBIX
AIIEMEHTOB:

- TUTYJIBHBIH JIUCT;

- BBOJIHAsl 4acTh: KPaTKOE OIMCaHME LieJel mpoekTa. BBogHas yacTh OTYETa JOJDKHA
BKJTIOYATh ITYHKTHI: YCJIOBUE 33]1a4M; MTOPSIO0K BHITIOJTHEHUS; TPOrPaMMHO-aIapaTHbIC CPEICTBA,
UCTIOJIb3yEMbIE TIPU BBHITIOJIHEHUU PAOOTHI.

- OCHOBHAs 4acTh (OMMHUCaHUe pabOTHI).

- 3aKJIF0YEHHE (BBIBOJIBI);

- CIIUCOK MCIIOJIb30BaHHOMW JINTEPATYPHI.

3amyTa oTYeTa MO NMPAKTHUECKON paboTe 3aKIII0YaeTCs B MPEABIBICHUN PENOIaBaTeIio
MIOJIYYCHHBIX PE3yJIbTaTOB B BUEC (aiisia v IEMOHCTPAIIUY MTOJTyYCHHBIX HABBIKOB ITPH OTBETAX Ha
BOTIPOCHI ITPETIOIaBATEIs.

IMpakTuueckasi padora 8. 'mékasi MeTo0/10THsl yIpaBJieHusi mpoekramu: Agile,
Scrum, Kanban, XP, APF

Heab padorei: V3ydeHue crparerwii yrnpaBicHHs HHXXCHEPHBIMH mpoekTamu: Agile,
Scrum, Kanban, XP, APF.

[IpakTnueckass paboTa HampaBieHa HAa O3HAKOMJICHHE C OCHOBHBIMH CTpaTErHAMH
yrnpasienus npoekramu: Agile, Scrum, Kanban, XP, APF wu, mnonydeHue HaBBIKOB I10
MPUMEHEHHIO JIAHHBIX MOHATHH MPH IMOCTPOCHUM IIaHA IPOEKTa, MOCTPOeHUs rpaduka pador,
pacrpeneeHus HCIIOJHUTEIICH, YIIPABICHUS PUCKAMH, H3YYCHHE METOIOB YIIPABIECHHUs KayeCTBOM
NPOEKTUPOBAaHUS HMH(MOPMALMOHHBIX CHCTEM, U3y4eHHs METPUK KadecTBa IPOrPaMMHOIO
obecreueHus.

TpeboBanwust K pe3ysIbTaTaM BBITIOJHEHUS IPAKTHIECKOH pabOThI:

[TocTpouTh MoOIENb yIpaBJICHUS MPOEKTOM, BKJIIOYAIONIYI0 OINUCAHHE CTpaTerHii
yIpaBJeHUs] MHXeHepHbIME TpoekTamu: Agile, Scrum, Kanban, XP, AP.:

ITocTanoBKa 32124 K NPpaKTHYecKol padore 8

1. U3yunTs npenaraeMplii TEOPETUUECKUI MaTepHal.

2. Onucath CTPaTETHIO NPOEKTA.

7. ITocTpouThb OTYET, BKIIOYAIOIINN ONMCAaHUE cTpaTeruu npoekra. [IpencraBuTh oT4eT Mo
NPaKTUYECKON paboTe 1Isl 3aIUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

B cooTrBeTcTBHM € yKa3aHHOH mpeaMeTHONH OONacThi0 M KiaccoM pa3padaTbiBaeMOi
MH(OPMALIMOHHON CHUCTEMBI MOCTPOUTH CTPATETHIO YIPABICHHUS HH)KEHEPHBIM IMPOEKTOM Ha

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

Tabnuia 5.6 — nnuBuayanpHbIC 3aJaHUS

Ne | IlpenmeTHast o6acth Kiacc IC

1 Ckiang MRP

2 [Ipon3BOCTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npenmnpusTue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CtpoutesbHOE NPEANPUITHE NC yuera

8 Briciiee yueOHOeE 3aBeieHUE NC ympaBrieHus
9 Nudpactpykrypa npeanpustus CIIITP
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\ 10 \ AnmapaTtHas UHQpPAaCTPyKTypa NPEAIPHITHS \ DKCrnepTHas cucTemMa

Conep:xanue oT4yeTa

[To BeIOTHEHHO# paboTe cocTaBisieTcst 0T4eT. OTUET BHIMOIHSACTCS B JICKTPOHHOM BUJIC.
[To BBIIOJTHEHHOMY OTYETY POBOJUTCS 3aIUTA MPAKTUICCKOM PabOTHI.

OTuer 1O NPaKTUYECKOH paboTe IOKEH COCTOSATh M3 CICAYIONIMX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHASI 4aCTh: KpaTKOE OMHCAHHE IIeNiel MpoeKkTa. BBOAHAs dYacTh OTYeTa JIOJDKHA
BKJTIOYATh IYHKTHI: YCJIOBUE 33]1a4M; MTOPSIO0K BHITIOJTHEHHUS; TPOrPaMMHO-aIapaTHbIC CPEICTBA,
UCTIOJIb3YEMbBIC TIPH BBHITIOJTHEHUH PAOOTHI.

- OCHOBHAs 4acTh (OMmucaHue padoThl):.

- 3aKJII0UYEHHE (BBIBOJIBI);

- CIIUCOK MCIIOJIb30BaHHOMW JINTEPATYPHI.

3amuTa oTYeTa IO MPAKTHYECKOH paboTe 3aKIF0YaeTCs B MPEABSIBICHUH TIPEIIOIABATEITIO
MOJIYYCHHBIX PE3yJIbTaTOB B BUIE (aiisia U IEMOHCTPAIIUH MTOJyYCHHBIX HABBIKOB ITPHU OTBETAaX Ha
BOTIPOCHI ITPETIOAaBaTEIIS.

4. VYAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHUTINHBI

4.1. IlepeyeHb OCHOBHOM U JONOJHUTEIbHOM JUTEPATYPbI, HEOOX0AMMON IS
OCBOEHMS JUCHHMIIIHMHBI

4.1.1. IlepeyeHb OCHOBHOI JIUTEPaTypPbI

1. AuucumoB, A.A. MeHemKkMeHT B cdepe HHPOPMALMOHHOM O€30mMacHOCTH @ Kypc
nexkuuii / A.A. Auucumos. - M. : Untepuer-Ynusepcutet Unpopmanmonnsix Texnonoruid, 2009.
- 176 c. - (OcHoBbl MH(pOpMaMOHHBIX TexHojoruif). - ISBN 9778-5-9963-0237-6 ; To xe
[Dnexrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=232981.

2. ndopmarimoHHbI MEHEKMEHT : yueOHoe nocobue / mox pen. E.H. bapuxaes, I'.I'.
Uapaes. - M. : IOnuTn-/ana, 2012. - 360 c. - ISBN 978-5-238-02328-1 ; To xe [ DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=119528.

4.1.2. llepeyeHb AOMOJHUTEIbHOI JTUTEPATYPHI

1 Kynemos, A. B. KoHTpakTbl M BHeIIHETOproBas IOKyMeHTauus : y4yeb. mocoOue
/ A.B. Kynemos, JI.LA. XXenrtoBa, O.B. Illumkuna. - CII6. : Tpounkwmit moct, 2012. - 256
c. : ni. - Ha yuebnuke rpud: Jorn.YMO. - ITpun.: c. 211-256. - bubauorp.: c. 208-210. - ISBN
978-5-4377-0002-0

2 ApycramoB, D. A. BHemHesKOHOMHYECKas JAEATENBHOCTh : yuyeOHuUK / D.A.
Apycramos, P.C. Annpeesa. - M. : KHOPVYC, 2011. - 168 c. - (Cpeanee npodeccuonanbHoe
obpaszoBanmue). -IIpw.: c. 158-165. - bubmumorp.: ¢. 146-147. - ISBN 978-5-406-01065-5

4.2. TlepeueHb y4eOHO-METOANYECKOT0 00ecredeHHsI CAMOCTOSTeJIbHOI PadoThl
00y4arouUXcs Mo JUCHHUILIHHE

1. Meroauueckue yKa3zaHUS IO BBIMOJHEHHIO MPAKTUYECKHX paboT MO AUCHUILIMHE
«IIpOeKTHBI MEHEKMEHT B PEIICHUN MHKEHEPHBIX 3a7a9»

2. Meronuyeckue peKOMEHAALMHU Ui CTYJEHTOB I10 OpPTraHU3alMM CaMOCTOSITEIbHOMN
paboTsl o auciuIuinHe «[IpoeKTHBIN MEHEKMEHT B PEIICHUH HHKEHEPHBIX 3a7au»

4.3. Ilepeuennb pecypcoB HHGOPMALHOHHO-TEIeKOMMYHUKAIIMOHHON ceTH
HNHTepHeT, HEOOXOAUMBIX 1JIS1 OCBOCHMS AU CHUILIHHBI

HNuTepHeT-pecypceb:
1. http://www.ved.gov.ru/ - mopray BHEIIHEIKOHOMHYECCKONH HHPOPMAITHH.
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http://biblioclub.ru/index.php?page=book&id=232981
http://biblioclub.ru/index.php?page=book&id=119528

DNeKTpOHHBIE OMOTUOTEYHBIC CHCTEMBI:

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

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

4. https://elibrary.ru — nayunas sneKTpoHHast OHOIHOTEKA

[Tpodeccrnonanbhbie 0a3bl TaHHBIX

5. http://economy.gov.ru - opunmansHbii cailT MHHUCTEPCTBA SKOHOMHUYECKOTO Pa3BUTHUS
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1. O01mme moJ0KeHUs

CaMocrosiTenbHas padoTa — riaHupyemas yueOHas, yae0HO-HCCIeI0BaTeIbCKasl, HAyYHO-
HCCIIeIOBaTeNbCKasg paboTa CTyIEHTOB, BHIIOIHIEMas BO BHEAYTUTOPHOE (2yIUTOPHOE) BpeMs 110
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpenICTBEHHOTO
yuyacTus (MpU YaCTUYHOM HETIOCPEICTBEHHOM YYaCTHH MPENOJaBaTelIs, OCTABISIOIEM BEIYILYIO
pOJIb 32 pabOTOH CTYIEHTOB).

CamocrostensHas padota ctyaeHToB (CPC) B BY3e siBisieTcst BaXHBIM BUAOM Y4eOHOH 1
HAYYHOH NIesSsTeNnbHOCTH cTyaeHTa. CaMocToATeNnbHas paboTa CTyIEHTOB UTPAaeT 3HAYUTEIbHYIO
POJIb B PEUTUHTOBOI TEXHOJIOTUU O0yUYCHHUSI.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— ¢hopMUpOBaHUE U YCBOCHHE COJIEP>KaHUSI KOHCIIEKTA JIEKIUI Ha 6a3e peKOMEeH10BaHHOM
JEKTOPOM Y4eOHOW JMTEpaTyphl, BKJIOYas HWHPOPMALMOHHBIE 00pa30BaTEeNbHBIE PECYPCHI
(97EKTpOHHBIE YUSOHUKH, TIEKTPOHHBIE OMOITUOTEKH U Ip.);

— HamucaHue JOKJIA/I0B;

— IIOJrOTOBKA K CEMHHApaM, MPAKTHYECKUM H Ja00opaTOpHBIM paboTaMm, ux o(opMIICHHE;

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

— BBITIOJIHEHHE y4eOHO-NCCIIeIOBATENLCKUX PadOT, MPOEKTHAS ACATEIBHOCTS;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINOJHEHUE JOMAIIHUX 3a/laHUi B BUAC PEIICHUS OTICIBHBIX 3a7ad, MPOBEICHHS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJbHBIX pabOT MO OTIEIbHBIM
paszenam colepKaHus JUCIUIUTHH U T.J.;

— KOMIBIOTEPHBIA TEKYIIUl CAMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
3JIEKTPOHHBIX 00YUAIOIINUX U aTTECTYIOUINX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaM(UKAIIMOHHOM paboTHhI U JIp.

Metoanka opraHu3ali CaMOCTOSITENBHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa W O0COOEHHOCTEW HM3y4aeMO IMCUMIUIMHBL, 00be€Ma YacoB Ha €€ M3y4eHHUe, BUIA
3a/laHuil 11 CaMOCTOSITETbHONW pabOThl CTYAEHTOB, WHAMBHUAYAJIbHBIX Ka4eCTB CTYJIEHTOB W
YCJIOBHM Y4EOHOMU EeATeTbHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJIETYIOIINE ATAlbI:

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

— OCHOBHOM (peanu3anus MporpaMMmbl, UCHOJIb30BaHKUE MPUEMOB MOUCKA WH(OpPMAIHH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, NepeAayd 3HaHuM, (UKCUpPOBAHHE pPE3yJIbTATOB,
camoopraHu3zalus mnporecca padoThl);

— 3aKJIIOYMTENbHBIN (OIIEHKa 3HAYMMOCTH U aHAJIU3 pe3ysbTaToB, UX CHCTEMaTHU3aLus,
oreHka 3(h(heKTHBHOCTH IPOTPaAMMEI U TPHEMOB Pa0OTHI, BEIBOJIBI O HATIPABJICHUSX OTITUMH3AIHN

Tpyaa).
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2.10eab 1 32124 CAMOCTOSATEILHOM PA0OTHI

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

[Tpu opranuzamuu CPC BaKHBIM B HEOOXOJIUMBIM YCIOBHEM CTAHOBSITCS (DOPMHUPOBAHHE
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 JICSITSIILHOCTH 110 MPOQIITIO, OMBITOM TBOPUYECKOM, HCCIIET0BATEIHCKON eI TETLHOCTH.
CamocTtosTenbHass paboTa  CTYAGHTOB  CIOCOOCTBYET  Pa3BUTHUIO  CAMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTHU M OPTaHU30BaHHOCTH, TBOPYECKOTO MOIX0a K PEUICHUIO TPOOIeM yueOHOTO U
pohecCuOHaNBbHOTO YPOBHSL.

3agauamu CPC sBasitoTcs:

— cHCTeMaTH3alus U 3aKpEeIUICHHUE TOTYYSHHBIX TECOPETHUECKUX 3HAHUH U MPAKTHYECKUX
YMEHUH CTYJICHTOB;

— yrayOJieHre U pacluIMpeHre TEOPETUUECKUX 3HAHMIA,

— (QopmupoBaHHE YMEHUH UCHOIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOUYHYIO
JOKYMEHTAIUIO U CHEeHAIbHYIO TUTEPaTypy;

— pa3BHUTHE TO3HABATCILHBIX CIOCOOHOCTEH M AKTUBHOCTH CTYJICHTOB: TBOPYECKOU
WHUIUATHBBI, CAMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,

— (opmupoBaHUE CaMOCTOATEIBHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHUIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEaTU3allnu;

— pa3BUTHE UCCIIEIOBATEIbCKIUX YMEHHIA;

— HCIIONIb30BaHUE MaTepualia, COOPaHHOTO M IMOJYYCHHOTO B XOJI€ CaAMOCTOSTEIHHOMN
paboTHI M JTAOOPATOPHBIX 3AHATHH.

3.TexHoJIOTHYECKAsl KAPTa CAMOCTOATE/IBLHOM padoThI CTyAeHTa

CpencrtBa u O0BeM 4acoB, B TOM YHCIIE
Koner
TEXHOJIOTHUU CPC | KonraktHag | Bcero
peaim3yeMbIX | Buj nestenbHOCTH
- OLICHKH pabota c
KOMITIETEHIIMH, CTYJICHTOB
npernojaBaT
UHAUKaTOpa(oB)
eJeM
2 cemMecTp
VK-3 CaMoCTOSTENLHOE CobecenoBanne
(M-lyics; | msyucnme 3924 | 436 43,6
NJ-2vk-3; JTUTEPaTyphl
N]I-3yk-3)
YVK-3 ITonroroBska k CobecenoBanue
(I/II[-lyK-s.; MPaKTUYECKUM 5,76 0,64 6.4
N-2vk-3; 3aHATHUSAM
N]I-3yk-3)
YVK-3 ITonroroska Jokman
(M-1yk-3; JIOKJIaj1a
9 1 10
NJ-2vyk-3;
N]I-3yk-3)
HWroro 3a 2 cemectp 54 6 60
Hroro 54 6 60
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4.IlopsiioK BHINOJHEHUS CAMOCTOATEILHOM PadoThI CTYA€HTOM

4.1. Memoouueckue pexomernoayuu no pabome ¢ y4eOHOU aumepamypou

[Ipu pabote ¢ KHUTONH HEOOXOAMMO MONO0paTh JIUTEPATYpy, HAYUUTHCS MPABUIIBHO €€
YUTaTh, BECTH 3amucH. J1st moadopa IuTepaTypbl B OMOIMOTEKEe MCTIONB3YIOTCS aj(aBUTHBIN U
CUCTEeMAaTUYECKUI KaTalOIH.

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

[IpaBunbHBIE TOAOOP YYEOHHKOB PEKOMEHAYETCS IMPEerojaBaTesieM, YUTAIOIIUM
JeKUMOHHBIN Kypc. HeoOxomumas nurepatypa MOXKET ObITh TaKKe yKa3aHa B METOAMYECKHX
pa3paboTKax Mo JaHHOMY KypcCy.

N3yuas marepuan no yueOHUKY, CIEAyeT MEPEXOIUTh K CIEAYIOIEMY BOIPOCY TOIBKO
1I0CJI€ MPaBUIJIBHOIO YSICHEHUS NPEAbLAYIIET0, ONKChIBAs Ha Oymare BCe BBIKJIAJAKU U BBIYMCIICHUS
(B TOM yucCIle T€, KOTOpbIe B YUeOHUKE OIMYIIEHbI UM Ha JICKIIUH JaHbI JJIi CAMOCTOSITEILHOTO
BBIBOJIA).

[Tpu u3yueHuu nr000# AUCUUIUIHHBI OOJIBIIYIO U BXKHYIO POJIb UTPAET CaMOCTOSITeNbHAS
UMHAMBHUyalIbHas paboTa.

Oco0oe BHHMaHHME CJeAyeT OOpaTUTh Ha OIpelejeHHEe OCHOBHBIX IOHSATHUH Kypca.
CryneHT noiKeH noApoOHO pa3Ouparbh NPUMEPHI, KOTOPbIE MOSCHAIOT TaKUE ONpPEIEICHUS, U
YMETh CTPOHUTH AaHAJIOTUYHBbIE MPUMEPHI camMocTosTeNbHO. HyXHO [100MBaTbCI TOYHOTO
IIPEJICTaBICHUSI O TOM, YTO U3y4aelllb. [[0Je3H0 cocTaBisATh OnopHble KOHCHEKThI. [Tpu u3yuenun
MaTepHajia Mo y4eOHMKY IMOJIE3HO B TeTpajau (Ha CIELHaTbHO OTBEIEHHBIX MOJISX) JOMOIHATh
KOHCIEKT JieKuuid. Tam ke cleayeT OTMedarb BOINPOCHI, BBIIEIEHHBIE CTYACHTOM JUIS
KOHCYJIBTALIMM C IIPETOJaBaTelIeM.

Bb1Bo/IbI, MTOJTy4EHHBIE B pE3yJbTaTe U3YUYECHHS, PEKOMEHIyeTCS B KOHCIIEKTE BBIJEIIATD,
4TOOBI OHM ITPU NEPEUUTHIBAHUY 3aMMCEH JTyUllle 3aIOMUHAIINCH.

OnpIT MOKa3bIBa€T, YTO MHOTMM CTY/IE€HTaM IOMOTaeT COCTABJIEHHWE JIMCTAa OMOPHBIX
CUTHAJIOB, COJIep KaIlero BakHelMe 1 Harbosee 4acTo ynorpebiasemble (OpMyibl U MOHATHS.
Takoil TUCT MOMOraer 3amoMHUTH (OPMYJIbl, OCHOBHBIE MOJIOKEHHUS JIEKIIMH, a TAaKKE€ MOMKET
CILY’KMTb ITIOCTOSIHHBIM CIIPaBOYHUKOM JJISI CTYJEHTA.

UreHne Hay4dHOTO TEKCTa SIBJISIETCS YacThIO MO3HABATEIbHOW jaedrenbHocTH. Ee nenp —
U3BJICUEHHE U3 TeKcTa HeoOxoquMoil nHdopMmaru. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIUM
coOCTBEHHasi BHYTPEHHsSl YCTaHOBKA NpU OOpallleHUH K MEeYaTHOMY CJIOBY (HAllTM HYy)KHbIE
CBEJICHUS, YCBOUTHh MH(OPMAILIMIO MOJHOCTHIO WM YaCTHYHO, KPUTHYECKU MPOAHAIN3UPOBATH
MaTepuai U T.I.) BO MHOIOM 3aBUCHUT 3()(hEKTUBHOCTh OCYILECTBISIEMOTO JEHCTBUS.

Boiaenstor uemuipe 0choénble yCmMaHo6KU 6 YmMeHUU HAYYHO20 MEeKCMA:

MH(POPMAITMOHHO-TIOUCKOBBIN (3a/1aua — HAWUTH, BBIJICIUTH HICKOMYIO HH(OPMAITUIO)

ycBauBarolias (yCHUJIMs YUTaTeNsl HallpaBJeHbl Ha TO, YTOOBI KaK MOXHO IOJIHEE 0CO3HATh
Y 3a[IOMHHUTbH KaK CaMH CBEJICHUS M3JIaraeMble aBTOPOM, TaK U BCIO JIOTUKY €0 pacCy>KIACHHI)

AHAJMTUKO-KPUTHYECKass (YUTATEeNIb CTPEMUTCS KPUTHUECKHM OCMBICIUTH MaTepHal,
[IPOAHAIM3UPOBAB €T0, ONPE/IETNB CBOE OTHOIIEHHE K HEMY)

TBOpUYECKasl (CO3JAET y YMTATENSl TOTOBHOCTh B TOM MJIM MHOM BHUJE — KAaK OTIPABHOMI
MYHKT JUJIS1 CBOMX PAcCyKJeHUM, Kak o0pa3 /i NeiCTBUS MO aHAJIOTMM U T.I. — HUCIOJIb30BATh
CYXJIEHUS aBTOpa, XOJ €ro MbICIEH, pe3ynbTaT HaONIoleHUs, pa3pabOTaHHYIO METOAMKY,
JOTIOTHUTD WX, [TOIBEPTHYTh HOBOM IPOBEPKE).

OcHognbie 8udbl CUCmMeMamu3upOBanHOU 3anUc NPOYUMAHHO2O0:

AHHOTHpPOBaHHE — TPEAETbHO KpPAaTKOE CBSI3HOE OMUCaHHE MPOCMOTPEHHON WM
IIPOYUTAHHOMN KHUTHU (CTAaTbH), €€ CONEPIKAHUS, UCTOUHUKOB, XapaKTepa U Ha3HAUYEHUS;
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[InanupoBaHue — KpaTKas JIOTH4eCKasi OpraHu3anys TEKCTa, PACKPBIBAIOLIAs CONEPKAHUE
U CTPYKTYpY U3y4aeMOIo MaTepuana;

Te3supoBaHue — JaKOHMYHOE BOCIIPOM3BEJECHHE OCHOBHBIX YTBEPXKACHMHM aBTOpa 0O€3
npuBJIeUeHHs (PaKTUYECKOro MaTepuaa;

[{utrpoBaHue — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTA BBIACPIKEK, U3BJICUCHUN, Hauboee
CYILIECTBEHHO OTPAXKAIOIIMX Ty WIA UHYIO MBICIIb aBTOPA;

KoHcnektupoBanue — KpaTKoe€ U IIOCIIEOBAaTEIbHOE M3JI0KEHHE COLCPIKAHMS
IIPOYUTAHHOTO.

KoHCHeKT — CIIOXHBIH cIT0co0 M3II05KEHHs COACP)KaHUS KHUTH WM CTaThH B JIOTUYECKON
nocsenoBaTenbHOCTH. KOHCIIEKT akkyMysupyeT B cebe Mpeablaylie BUbl 3allUCH, O3BOJISET
BCECTOPOHHE OXBAaTUTh COACPKAHUE KHUTH, CTaTbU. [I03TOMY yMEHME COCTABIIATH IUIAH, TE3UCHI,
JIeJIaTh BBIIMCKYU U IPYTHE 3alIMCH ONPEIENIAeT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pexomenoayuu no cocmagieHuio KOHCneKma:

1. BHuMarenbHO NMPOYUTANTE TEKCT. YTOYHHUTE B CIIPABOYHOH JIUTEpaType HENOHSITHbIC
cnosa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIIPABOYHBIE JaHHBIEC HA MOJIS1 KOHCIIEKTA.

2. BpigenuTe riaBHOE, COCTaBbTE IUIAH.

3. Kpatko cdopmynupyliTe OCHOBHBIE MOJOXEHHS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpAa.

4. 3akoHCHEKTUpPYITE MaTepHall, YeTKO clieAys MyHKTaM iaHa. [Ipu KoHcriekTupoBaHUM
CTapaiTeCh BBIPA3UTh MBICIb CBOMMH CIIOBaMU. 3aIIACHU CJIELYET BECTH YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiite nuratel. L{luTupys, yduTsiBaiiTe JIaAKOHUYHOCTh, 3HAYMMOCTh
MBICIIH.

B TekcTe KOHCIEKTa KeNnaTeJbHO IPUBOJAUTH HE TOJIBKO TE3UCHBIE ITOJIOKEHUS, HO U UX
JokaszaresnbcTBa. [Ipy odopmileHMM KOHCIEKTa HEOOXOIUMMO CTPEMHTHCS K €MKOCTH Ka)KIOro
npeuiokeHusl. MBICIM  aBTOpa KHUTH CIIEAyeT U3jaraTb KpaTrko, 3a00TsICh O CTHIE U
BBIPa3UTENbHOCTH HAMCAaHHOTO. YHCIIO TOMOIHUTEIbHBIX JIEMEHTOB KOHCIEKTa JAOJKHO OBITh
JOTUYEeCKM  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  PACHpenessTbCsi B OINpeNelIeHHON
MIOCJIEIOBATEIbHOCTH, OTBEYAIOLEH JOTUYECKON CTPYKTYpe mpousBeAcHUs. g yToyHeHus u
JIOTIOTHEHUSI HEOOXOIUMO OCTABJIATh MOJIS.

OBnazieHne HaBbIKAMUM KOHCHEKTHPOBAaHUs TPeOyeT OT CTy/AEHTa IeJeyCTPEMIIEHHOCTH,
TTOBCETHEBHON CaMOCTOSATEIILHONU PabOTHI.

4.2. Memoouueckue pekomenoayuu no N0O20MoeKe K NPAKMu4ecKumM 3aHAMUAM

J111s TOro 4TOOBI MPAKTUYECKUE 3aHATUS PUHOCUIN MAaKCUMAJIbHYIO TOJIb3Y, HEOOXOAMMO
MOMHUTBH, YTO YIpaXHEHHWE W peIIeHHE 3a/ad MPOBOISATCS IO BBIYUTAHHOMY Ha JICKIIHSX
MaTepuaiy U CBA3aHbl, KaK MPaBUJIO, C A€TaIbHBIM pa300pOM OTAEIbHBIX BOIIPOCOB JEKIIMOHHOTO
kypca. CriemayeT MOAYEPKHYTh, YTO TOJIBKO TIOCIE€ YCBOCHHS JIEKIIMOHHOTO MaTephayia ¢
OTIpeIeIEHHOW TOYKH 3peHHs (2 IMEHHO C TOM, C KOTOPOM OH M3J1araeTcsl Ha JISKIHIX) OH OyneT
3aKpEIUIIThCS Ha JA0OPATOPHBIX 3aHATUSIX KaK B pe3ylbTare OOCYXKIEHWUS W aHalln3a
JIEKIIMOHHOTO MaTepuana, Tak ¥ C IOMOIIBIO0 pelIeHUs MPOOJIEeMHBIX CUTYaIuii, 3aaa4. [Ipu aTrx
YCIIOBHSIX CTYACHT HE TOJBKO XOPOIIO YCBOUT MaTepHasl, HO U HAYYUTCS NMPUMEHSATH €ro Ha
MPAKTUKE, a TaKXKe MOIYYUT AOMOIHUTEIBHBIA CTUMYN (M 3TO OYEHb BAXKHO) ISl aKTUBHOMN
popabOTKHU JEKITHH.

[Ipu camoCTOSITENFHOM pELICHUH 3a7a4 HY>KHO OOOCHOBBIBATH KaXK/IbI 3Tall PEIICHUS,
HCXOJI U3 TEOPETUUYECKHUX TOJIOKEHUH Kypca. Eciu CTyIeHT BUIUT HECKOJIBKO MyTeH perieHus
npoOsieMbl (3aa4un), TO HYXKHO CPaBHHMTb UX W BBIOpATh caMblii panroHalbHbIN. [lone3no mo
HayaJla BBIYUCICHWNW COCTaBUTh KpPATKUW IUIaH perieHus: mpoosiemsbl (3amauum). Pemenue
MpoOJIEMHBIX 3a7]a4 WM MPUMEPOB CJIEAyeT M3Narath MoApoOHO, BBIUMCICHHS paciojiarath B
CTPOTOM TIOPSIAKE, OTHENSAS BCIOMOTATEIbHBIE BBIYMCICHHS OT OCHOBHBIX. Pemenust mpu
HEOOXOIUMOCTH HY)KHO COTIPOBOXKIATh KOMMEHTAPUSIMU, CXEMaMH, YEPTEIKAMHU H PUCYHKAMH.

Crnenyer MOMHHTH, YTO pEIICHHE KaXKI0M ydeOHOW 3amadd JTOJDKHO JOBOJUTHCS O
OKOHYATEJILHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, W MO BO3MOXHOCTH C
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BBIBOZIOM. [lodydeHHBIH OTBET cienyeT MPOBEPUTH CHOCOOAMH, BBHITEKAIOIIMMHU U3 CYIIECTBa
nanHou 3amaun. [Tone3Ho Takxe (eciu BO3MOXHO) PEIaTh HECKOJIBKUMHU CITIOCOOaMU U CPAaBHUTH
IMMOJIYYCHHBIC PC3YJIbTATHI. Pemenue 3ala4 JaHHOI'0 TUIla HYXXHO IPOJO0JIKATh 10 HpI/I06peT€HI/I$I
TBEP/IBIX HABBIKOB B UX PCLICHUU.

4.3. Memoouueckue pekomeHoayuu no camonposepke 3HaHuul

[Tocne u3yyeHHs ONpeneNeHHON TEMBI MO 3aIHMCSIM B KOHCIIEKTE W YYEOHHKY, a TaKxKe
peLIeHHs TOCTaTOYHOI'O KOJIMYECTBA COOTBETCTBYIOIIMX 337ay Ha MPAKTUYECKUX 3aHATUAX U
CaMOCTOSITENIFHO CTYJEHTY DPEKOMEHIYETCs MPOBECTH CaMOINPOBEPKY YCBOCHHBIX 3HAHHA,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3yYEHHOH TeMe.

B cirydae HE0OXOIUMOCTH HYXKHO €IIIe pa3 BHUMATEIbHO pa3o0paThcs B MaTepHale.

MHorma HeAOCTaTOUHOCTh YCBOGHMS TOTO MJIM MHOT'O BOINPOCA BBIACHAETCS TOJIBKO IpU
M3YYEHUHU JajbHelero Marepuana. B 3ToM ciyyae Hajjo BEpHYThCS Ha3aJl U IOBTOPUTH ILIOXO
YCBOEHHBIN MaTepuasl. BakHblii KpUTEpHIl yCBOEHMsI TEOPETHYECKOrO Marepuaia — yMEHHe
OTBEYaTh Ha BOIIPOCHI JUIsl cOOeceJ0OBaHMSI.

BOl'lpOCbI JJIs codeceI0BaHNSA
BOl'[pOCbI JJIsl co0eceI0OBaAHUA

Bba3zoBblii ypoBeHb
Tema 1. BBeieHne B NPOeKTHbIH MEHEIKMEHT
1. TexHuuyeckuil NPOEKT UHKEHEPHOTO PEIICHUS
2. VYmpaBieHue NPOeKTOM WH)XEHEPHOTO PEeIICHUS
3. KasennapHsbrii maH pa3pab0TKH WHXEHEPHOTO MPOSKTa
4. OnTuMH3aLUA U PEMHXUHUPUHT HHKEHEPHOTO MPOEKTa
5. VIHHOBaMOHHBIE MPOEKTHI JJIs1 UHKEHEPHBIX PELICHUN
6. TectupoBaHHe UHKEHEPHOTO MPOEKTA
7. CrangapTu3aiys KauecTBa HHXEHEPHOTO MTPOEKTa
Tema 2. MeToabl 1 cpeicTBA POCKTHOI0 MEHEIKMEHTA
8. ®opmanmzanus TpeOOBaHUI K HHKEHEPHOMY TIPOCKTY
9. TloHsATHE KOHPUTYPALIMOHHOTO YIIPABICHUS TIPOSKTOM
10. VYmpaBnenue BEpCUSIMHU HHXEHEPHOTO TPOEKTa
11. VYnpasnenue cOopkamu npu pa3paboTKe MHKEHEPHOTO MPOEKTa
12. CpenctBa BepCHOHHOTO KOHTPOJISI MHXCHEPHOTO MTPOSKTa
13. JlmarpamMMHbIe TEXHUKH B paboTe CO 3HAHUSAMHU
14. JluarpamMmbl UCTIOJIb30BaHUS B paboTe CO 3HAHUSIMU
15. KapTsl namsTu 1711 HHKEHEPHOTO POEeKTa
16. VmxenepHsie pemeHus. OcHOBHbIC TpUHIUITBI MSF
Tema 5. MeTog0/10r1si NPOEKTHOI0 MEHEKMEHTA HHKEHEPHBIX 32124
17. TIpoexkTupoBaHHE NHKEHEPHBIX PELLIECHUI.
18. TecTtupoBaHUEe HHKXEHEPHBIX PEILICHHUHA
19. CrangapTu3anms KadecTBa HHKEHEPHOTO MTPOEKTA
20. Mertoasl o0ecrieyeHns: Ka4ecTBa HHKEHEPHOTO IPOEKTa
21. TloHsATHE TECTHPOBAHUS HHXKEHEPHOTO TIPOCKTA
22. MacmrabupoBanue komanasl MSF. Mozens npouecca.
23. VYmpapieHue KOMIIPOMHICCAMH MPH pa3padOoTKe WHKEHEPHOTO MPOEKTa
24. Pazpabotka umxenepHoro npoekta. [Tonatue CMMI.
25. YpoBHu 3penocTH npoiieccoB o CMMI
26. Obnactu ycoBepiieHCTBOBaHUS B MeTooiornn CMML
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27.
28.

Oomiee onucanue "rTHOKUX" METOJIOB Pa3pabOTKN HHKEHEPHOTO IPOEKTa
Bepudukanus, Banmuganus 1 ayaIuT HHKEHEPHOTO IPOEKTa

Tema 6. MeToab! ynpaBJjieHHs] KA4eCTBOM HH/KEHEPHOI'0 IIPOEKTAa

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

MeTpuKH KauecTBa HHXKEHEPHOT'O IPOEKTa
CranmapTHBIN METO/T OLICHKU 3HAYEHUN MOKa3aTele KauyecTBa MHKEHEPHOTO MPOEKTa
VYnpasiieHne Ka4eCTBOM MHKEHEPHOT'O IPOEKTa
Extreme Programming: o0miee onrcanue, OCHOBHBIE IPUHIIUIIBI HHKXEHEPHBIX PEIICHUI
Pa3pa0oTka HHXKEHEPHOTro IpoeKTa. Scrum
O630p Texnonoruu Microsoft Visual Studio Team System yis MH)KEHEPHOTO TIPOEKTa
VYnpasienue cOopkaMu NpH pa3padOTKe UHKEHEPHOTO IPOEKTa
CpencTBa BEpCHOHHOI'O KOHTPOJISI UHKEHEPHOT'O IPOEKTa

IHoBbImEHHBIH YPOBEHb

Tema 1. BBeieHue B IPOEKTHBIH MEeHEI:KMEHT

CoNoOA~WNE

10

11.

Bepuduxanus u Banmuaanus HHXEHEPHOIO IPOEKTa

[ToHsiTHE TeCTUPOBAaHUS MHXKEHEPHOTO ITPOEKTa

Mertobl BepupHUKaLMU HHXEHEPHOTO ITPOEKTa

KauecTBo 1 Haie’)KHOCTh HHKEHEPHOTO POEKTa

[Tpoduin OTKPBITHIX HH(OPMALIMOHHBIX CUCTEM

OYHKIMOHAIbHBIE U TEXHOJIOTMUYECKHE CTAaHAAPThI MHKEHEPHOTO NPOEKTa
MHoronosb3oBareibckast HH(GOpMaIMOHHAs CUCTEMA

Pabounii npoekT nHPOPMATMOHHOHN cucTeMbl. JlucuuIuimHa 003aTeIbCTB.
TexHuueckuil npoekT MHPOPMALTMOHHON CUCTEMBI

VYnpasieHne npoeKToM HHHOPMAITHOHHON CHCTEMBI

[TpuHIMnB BepuUKAUKY U TECTUPOBAHUS HH)XEHEPHOT'O ITPOEKTa

Tema 2. MeToabl 1 CpeacTBa MPOCKTHOI'0O MEHECI’KMEHTA

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

[TpuHIMIIBI OpraHU3alMK IPOEKTUPOBAHUS HMHKEHEPHOTO IPOEKTa
3anaun obecrieueHnsl Ka4yecTBa HHKEHEPHOTO NMPOEKTa

Mertob! HccieJOBaHUS KaueCcTBa HHKEHEPHOT'O MPOEKTa

3anaun obecrieueHus Ha/IeXXHOCTU UHKEHEPHOTO MTPOEKTa

Mertob! Hccne0BaHus HAIS)KHOCTH MHXKEHEPHOTO IPOEKTa
DKOHOMHUKO-TIPABOBBIE OCHOBBI Pa3pabOTKH HHKEHEPHOTO TPOEKTa
ABTOMaTHYECKOE TECTUPOBAHUE MHKEHEPHOTO MPOEKTA.

OTKpbITast apXUTEKTypa HHPOPMAIIMOHHBIX CUCTEM

CucTteMHasi HH)KEHEepUs: TOUKa 3pE€HHsI U XapaKTePUCTUKU TOYEK 3PEHUS

Tema 5. MeTogoJorus MPOEKTHOT0 MEHE/IKMECHTA HHKCHCPHBIX 3a/1aY4

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

ApXHTEKTypa IPOrpaMMHBIX KOMIUIEKCOB JUIsl HHKEHEPHOTO IPOEKTa

CrangapThl IPOEKTUPOBAHUS IPOTPAMMHOI0 00€CIIEYeHNsI NHKEHEPHOTO MPOEKTa
CrannapTtsl pa3pabOTKU MPOTPaMMHOI0 00ECTIEYeHNS MHKEHEPHOTO MPOEKTa
MeTtob1 pazpaboTKu IPOrpaMMHBIX KOMIUIEKCOB HHKEHEPHOTO MPOEKTa

Meroas!l OLICHKH CII0KHOCTH aIrOPUTMOB U IIPOIPaMM MHKEHEPHOT'O IIPOEKTa
[IpumeHeHne HHCTPYMEHTOB pa3pabOTKU MHKEHEPHOTO ITPOEKTa

VYnpasienue TpeOoBaHUAMU K HHKEHEPHOMY MTPOEKTY

Bunel TpeOoBaHUi K MH)KEHEPHOMY MTPOEKTY

Tema 6. MeToab! ynpaBjieHHs] KA4eCTBOM HH/KEHEPHOI'0 IIPOEKTA

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

MopennpoBaHue CTPYKTYPbl HHKEHEPHOTO ITPOEKTa

OOBEKTHO-OPUEHTUPOBAHHOE MOJIETMPOBAHUE MHKEHEPHOTO PEIICHUS

MeTtob1 pazpaboTKu IPOrpaMMHBIX KOMIUIEKCOB JUISl HHKEHEPHOTO MPOEKTa
[TpuHIUNB Bepu(UKAIKY U TECTUPOBAHUS HHXEHEPHOTO MPOEKTa

Bepudukanuus u Banuaanus nporpaMMHbIX TPOAYKTOB JJII HHKEHEPHOTO MPOEKTa
ITonsTHE TECTUPOBAaHNUS IPOIPAMMHBIX CPEICTB JJIs1 MH)KEHEPHOTO ITPOEKTa
Mertoab! BepupuKkanuu 00beKTHO-OPUEHTUPOBAHHBIX POrPaMM

KavecTBO 1 Ha/Ie’KHOCTH MTPOrPAMMHOTO 00ECIICUEHUS IJIs1 HHKEHEPHOTO MPOEKTa
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37. MeTpHuKu KauecTBa MPOrpaMMHOT0 00eCIIeYeHus 115l HHKEHEPHOTO MPOEKTa

38. CraHmapTHBIN METO/I OIICHKY 3HAYCHUN MTOKa3aTeIeH KauecTBa MHKEHEPHOTO MPOEKTa
39. VnpaBieHue KauecTBOM MH)KEHEPHOTO MPOEKTa

40. OnTtumu3aius U peMHXKUHUPUHT MH)KEHEPHOTO MTPOEKTa

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

Ilepen Tem, Kak IPUCTYNMUTH K HAIIMCAHUIO HAYYHOTO TEKCTa, BAYKHO Pa300paThCs, KaKOBa
UCTHUHHAs 11€J1b Balllero Hay4HOr'0 TEKCTa - 3TO IIOMOKET BaM pa3yMHO paclpeAeInTh CBOU CHIIbI
U BpeMsl.

Bo-nepBbIX, cHauaja HYXXHO OIpPENECNIUThCS € UAeeld HaydHOro TEKCTa, a AJs 3TOro
HE00XO0IMMO HAYUUTHCS JIMOO OTHOCUTHCS K Pa3HBIM SIBICHUAM U (paKTaM HECKOIbKO KPUTUYECKH
(cBOSL MIest — Kak MHas TOYKA 3pEHHUs), TMO0 HAY4YHUTBhCS YBJIEKATbCA KAaKUMHU-TO M3BECTHBIMU
UeIMH, KOTOpBIE HYKIAIOTCA B JopaboTke (Maes — Kak ONTHUMHCTHYECKas IO3UIUS U
HalpaBJIEHHOCTh Ha JajibHelIee COBEPILIEHCTBOBAHUE YK€ U3BECTHOI0). BO-BTOPBIX, HAYUUThCA
OpPraHU30BBIBATH CBOE BPEMSI.

ITucate cneayer sICHO M NOHATHO, CTapasiCh OCHOBHBIE MOJI0KEHUS (POPMYJINPOBATH YETKO
Y HEZIBYCMBICIIEHHO (YTOOBI 1 CAMOMY ITOHSTHO OBIJIO), @ TAKXKE CTPEMSICh CTPYKTYPHPOBATH CBOM
TEKCT.

Cuctematuzanysi ¥ aHaTU3 W3YYCHHOW JUTEpaTypbl MO TpoOiIeMe HCCIIeIOBaHUS
HO3BOJISIIOT CTYJCHTY Hamucarb padory.

Pabounii BapuaHT TekcTa JIOKJIaZa MPEIOCTaBISIETCS PYKOBOAMUTENIO Ha MpoBepkKy. Ha
OCHOBe palouero BapuaHTa TEKCTa PYKOBOJIUTENIb BMECTE€ CO CTYACHTOM OOCYyXXAaer
BO3MO>XHOCTH JIOPaOOTKH TEKCTa, ero oopmiieHue.

Cmpykmypa doxnaoa:

— Bsenenue (1e 6osee 3-4 crpanuir). Bo BBeneHnn Heo6X01MM0 000CHOBATH BEIOOP TEMBI,
€e aKTyalbHOCTh, OYEPTHTH O0JIACTH UCCIIEIOBAaHMS, OOBEKT HCCIIEJOBAHNUS, OCHOBHBIE LENN H
3aJ]auu MCCIelI0BaHuUS.

— OcHOBHas 4acThb COCTOMT U3 2-3 pa3nenoB. B HUX pacKpbIBaeTcsl CyTh HCCIeLyeMOn
poOJIEMBI, TIPOBOAUTCS 0030p MHUPOBOM JIUTEpATypbl M MCTOYHUKOB VMIHTEpPHET O MpeaMeTy
UCCIIEIOBaHMsI, B KOTOPOM JIaeTCsl XapaKTEPUCTHKA CTEHNEHHM pa3paOOTaHHOCTH MPOOJIEMBbI U
aBTOpCKasi aHAINTHYECKas OIEHKAa OCHOBHBIX TEOPETHYECKHX IIOJXOJIOB K €€ pEIICHUIO.
W3noxeHue MaTepuasa HE JOJDKHO OrPAaHUYMBATHCS JIMIIb ONHCATENbHBIM IOAXOJOM K
pacKpbeITHIO BBIOpaHHOW TeMbl. OHO TakXke JOJDKHO COAEp)KaTh COOCTBEHHOE BHIICHHE
paccMaTpuBaeMoi Mpo0IIeMbl M U3J10KEHHE COOCTBEHHOM TOUKH 3peHHsI Ha BO3MOXHBIE ITYTH €€
pereHwus.

— 3axmouenue (1-2 ctpanunbl). B 3akiato4eHUM KpaTKO H3JIAraroTCsl JOCTUTHYTBIE IMPH
M3YyYEHHUH MPOOIIEMBI 1IeTH, IEPCIEKTUBBI Pa3BUTHUS UCCIIEyeMOro BOIPOCa

— Cnucok HMCHoJab30BaHHOW JUTEpaTyphl (He MeHblle 10 MCTOYHUKOB), B aipaBUTHOM
nopsiike, 0OPMIICHHBIN B COOTBETCTBUY C IPHHATHIMH ITPaBHIIaMH. B CITHCOK MCTIOBE30BaHHOMN
JUTEPaTyphbl pEKOMEHAYyeTCs BKIIOYaTh Pa0OThl OTEYECTBEHHBIX U 3apYOEkKHBIX aBTOPOB, B TOM
YHCIIe CTaThU, ONMyOJIMKOBAaHHBIE B HAYYHBIX )KYpHAIaX B TEUEHUE MOCTEIHUX 3-X JIET U CCHUTKA
Ha pecypchl ceTi HTepHeT.

— [punoxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k oghopmaenuio:

— TEeKCT C OJJHOUM CTOPOHBI JIUCTA;

— mpudt Times New Roman;

— kerub mpudra 14;

— MEXCTpOuYHOE paccTosiHue 1,5;

— MOJsi: CBepXy 2,5 cM, cHU3y — 2,5 cm, ciieBa - 3 cMm, crpasa 1,5 cMm;
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— pedepar goKeH OBITH MPEICTaBICH B COPOIIIOPOBAHHOM BHUJIE.

Tlopsaook 3awumul 0oknada:

Ha 3amurty noxnana orBoautcs 5-7 MUHYT BPEMEHH, B X0JIe¢ KOTOPOTO CTYACHT JOJKEH
noka3arb CBOOOJHOE BIIAJICHUE MaTepualoM IO 3asBiIeHHOW Teme. [lpum 3ammre nokIana
MPUBETCTBYETCS MCIOIb30BaHUE MYJIbTUMEIHA-TIPE3CHTALIUH.

JIoKnax OLEHHBAETCS IO CIEAYIOIUM KpUTEpUsIM: coOmroeHue TpeOOBaHUI K ero
0(OpMIICHHIO; HEOOXOAUMOCTb M JIOCTATOYHOCTH JIJISl PACKPBITHSI TEMbI MPUBEJICHHON B TEKCTE
JoKIana nH(OpMaluy; YMEHHE CTYJCHTa CBOOOJHO M3JIaraTb OCHOBHBIC HJIEH, OTPAKCHHEIC B
JOKJIaJie; CIIOCOOHOCTh CTY/AEHTAa MOHATh CYTh 33/1aBa€MbIX IMPEINOJIaBaTeIeM M COKYPCHUKaMU
BOIIPOCOB U C(HOPMYJIUPOBATH TOYHBIC OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy BBICTABIISIETCS CTYJIEHTY, €CIIM B JOKJIAJE CTYyIEHT HCUEPIbIBAIOLIE,
MOCIIE0BATENbHO, YETKO M JIOTHUECKHU CTPOMHO M3NIaraeT Marepual; CBOOOJHO CHpaBIseTCs C
3a/1auaMu, BOIIPOCAMH M JIPYTMMH BUJAAMH MPUMEHEHHUS 3HAHWM; MCTONB3YeT ISl HAHCaHUs
JOKJIaJja COBPEMEHHBbIE Hay4YHbIe MaTepHallbl, aHAIU3UPYET TMOJIYyYECHHYI0 HH(POPMAIHIO;
MIPOSIBIISIET CAMOCTOSTEILHOCTh TP HAMMCAHUY JTOKJIAIa.

Oyenka «xopowio» BBICTABIAETCS CTYACHTY, €CIM KAaueCTBO BBLIMOJHEHHS OKJIana
JI0OCTaTOYHO BbICOKOE. CTYy/IEHT TBEP/IO 3HAET MaTepuall, FPaMOTHO U MO CYILIECTBY U3JIaraer €ro,
HE JIOMYCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOCHI 10 TEME JOKIIA/IA.

Oyenka «yoosiemeopumenbHo» BBICTABISAETCA CTYACHTY, €CIM MaTephal TOKiIajaa
U3JIaraeTcs 4acTHYHO, HO MPOOENbI HE HOCAT CYIIECTBEHHOTO XapaKTepa, CTYIEHT IOIMyCKaeT
HETOYHOCTH M OIIMOKY IMPH 3alUTE JOKJIaaa, JaeT HeOCTaTOYHO MPpaBUWIbHbBIE (DOPMYITHPOBKH,
HA0JII0/IAI0TCS HApYIIEHUS JJOTHYECKON NOCIIE0BAaTEIbHOCTH B U3JI0KEHUH MaTepHara.

Oyenka «Hey0081emeopumesibHO» BBICTABISETCS CTYICHTY, €CIM OH HE MOATOTOBMI
JOKJIaJl WM JONYCTHJ CyIIeCTBEHHble OmMOKU. CTyIeHT HEYBEpPEHHO H3JaraeT Marepual
JIOKJIaa, HE OTBEYAET Ha BOMPOCHI MPENoAaBaTeNsl.

Onucanue wKanbl OYeHU8aHus

MaxkcruManbHO BO3MOXKHBIN 0asl 3a BeCh TEKYIIH KOHTPOJIb YCTAaHABIMBAETCS PABHBIM
55. Tekyuiee KOHTPOIBLHOE MEPONPHUATHE CUUTAETCS CIIAHHBIM, €CJIA CTYAEHT MOJIYYHII 3a HETO HE
MeHee 60% OT yCTaHOBJIEHHOTO JJIsl 3TOT0 KOHTPOJIS MAaKCUMAallbHOTO Oaiia. PeTHHTOBBIN Oai,
BBICTaBJISIEMBIN CTYACHTY 3a TEKyIllee KOHTPOJIHHOE MEPOIPHUSATHE, CIaHHOE CTYJACHTOM B
YCTaHOBJICHHBIE TPadUKOM KOHTPOJBHBIX MEPONPUSTUNA CPOKH, OMPEAENSeTCS CIEAYIOIUM
obpazoM:

YpoBEHB BBINOIHEHNSI KOHTPOJIBHOTO 3a/IaHus | PedTHHroBbIH Oamt (B % oT MakcHMallbHOTO Oania
32 KOHTPOJIBHOE 3a1aHue)
OTINYHBII 100
Xoporuit 80
Y IOBJIETBOPHUTENBHBIN 60
HeynosnerBopuTenbHbIif 0

Tembl 3cce (pedepaToB, 10KI10B, COOOLLIEHUI)

ba3oBblii ypoBeHb
Tema 1. BBeieHre B NIPOCKTHbIH MEHEIKMEHT
1. OnTumuzanus U peuHXKHHUPUHT WHKEHEPHOTO MPOEKTa
2. VIHHOBAIMOHHBIC MPOCKTHI HHKCHEPHBIX PEIICHHI.
3. TectupoBaHue MHKEHEPHOTO MPOEKTA
4. CranmapTu3alys KauecTBa HHKEHEPHOTO MPOeKTa
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Tema 2. MeToabl 1 cpeicTBa POEKTHOI0 MEHEIKMEHTA
dopmanuzarus TpeOOBaHUM K HH)XCHEPHOMY IMPOEKTY
[TonaTne KOH(MUTYPAITMOHHOTO YIIPABICHUS IPOESKTOM
VYnpaiieHue BepCUsIMU HHKEHEPHOTO MPOEKTa
Ympasiienue cOopkamMu Mpu pa3padOTKe HHKEHEPHOTO MPOCKTA
CpenctBa BEpCMOHHOTO KOHTPOJISL HHKEHEPHOTO MPOEKTa
TeMa 3. MeHezKMEHT 3TaNo0B JKU3HEHHOI0 LIUKJIA HH/KEHEPHOI'0 IIPOeKTa
10. /ImarpamMMHBIE TEXHUKH B pa0OTE CO 3HAHUSAMU
11. JlmarpamMMbl HCIIOJIB30BAHUS B PaOOTE CO 3HAHUSAMHU
12. KapTbl namMsTH 1715 MPOEKTa HHKEHEPHOTO PEIICHUS
13. Ocnosublie npuHIUIEI MSF
Tema 4. TexH0JI0rMH MIPOEKTHOT0 MEHEKMEHTA B PelliecHUN MHKEHEPHBIX 3a/1a4
14. VuHOBaIlMOHHBIC UHKEHEPHBIC TPOCKTHI.
15. TectupoBanue HH(YOPMALIMOHHONW CUCTEMBI AJI1 HHKEHEPHOTO MPOEKTa
16. CrangapTu3anus KadecTBa HHPOPMALNOHHBIX CUCTEM I MHKEHEPHOTO MTPOEKTa
17. Mertoasl obecnieueHus KauecTBa HHPOPMAITMOHHBIX CUCTEM ISl HHKEHEPHOTO MPOEKTa
Tema 5. MeTogo/10rusi NPOEKTHOI0 MEHEIXKMEHTA HHKEHEPHBIX 3a/1a4
18. IlonsTe TecTUpOBaHUS HHPOPMAIMOHHON CUCTEMBI JIJIsl HHKEHEPHOTO IIPOEKTa
19. MacmrabupoBanue koman sl MSF. Monens nporiecca HHKEHEPHOTO MPOSKTa
20. Pa3pabotka unxkenepHoro npoekra. [Tousitue CMML
Tema 6. MeToabl ynpaBjieHUsl Ka4eCTBOM HHKEHEPHOI0 MPOEKTAa
21. Yposuu 3penoctu npoieccoB mo CMMI
22. Obnactu ycoBepuieHCTBOBaHUS B MeTonosiorui CMMI.
23. OOmee onucanue "THOKKUX" METOIOB Pa3pabOTKH HHKCHEPHOTO MTPOEKTa
Tema 7. O630p coBpeMeHHBIX TEXHOJIOTHI MeHe>KMEHTAa HHKeHEPHBIX 3a/1a4
24. Bepudukanus, Bamuaanus U ayauT UHPOPMAIIMOHHBIX CHCTEM I MHKEHEPHOTO MPOEKTa
25. MeTpuKH KauyecTBa MPOTPaMMHOTO 00eCTieueHus TSl HHKEHEPHOTO MPOEKTa
26. CraHzapTHBIH METOJ OLIEHKM 3HAYEeHU MoKa3aTelneil kauecTBa MpoeKTa
Tema 8. 'mOkas meTogos10rusi ynpasjiaenus npoekramu: Agile, Scrum, Kanban, XP, APF
27. YmupaBieHue KaueCTBOM MHKEHEPHOI'O IPOEKTa
28. Extreme Programming: o0miee onrcanue, OCHOBHBIE PUHIIUITBI PEIICHHS
29. Pa3paboTka HHPOPMALMOHHBIX CUCTEM JUIS MHXKEHEPHOTO MpOoeKTa. Scrum
30. O630p Texnomoruu Microsoft Visual Studio Team System
IHoBbIIEHHBIN YPOBEHD
Tema 1. BBeieHne B NpOCKTHbIN MeHEI:KMEHT
1. Bepudukanus u Banuaanus NporpaMMHBIX IPOTYKTOB
2. TlonaTue TecTHPOBaHUS MPOTPAMMHBIX CPEJICTB JIJIsl HHKEHEPHOTO POEKTa
3. Mertoas! BepupuKamu 00beKTHO-OPHEHTUPOBAHHBIX POTrPaMM
4. KayecTBO U HaJIeKHOCTh IPOrPAMMHOT0 OOeCTIeUeHUS Il MH)KEHEPHOTro MTPOeKTa
Tema 2. MeToab! 1 CPeACTBA NPOEKTHOI'0 MEHEIKMEHTA
5. Ilpodunu oTKpHITEIX HHPOPMAIIMOHHBIX CUCTEM
6. @OyHKIMOHAIbHBIE U TEXHOJIOTMYECKHE CTaHJapThl HH)KEHEPHOTO MPOEKTa
7.  MHoromnonb3oBarenbckas HHGOPMaAIMOHHAS CUCTEMA JUIsl HHKEHEPHOTO MPOeKTa
Tema 3. MeHe>KMEHT 3TANOB KU3HEHHOT'0 IIUKJIA HH/KEHEPHOI'0 NIPOEKTA
8. Pabouwmii mpoekT nH(pOPMAITMOHHOHN cucTeMbl. [IiciuIumHa 00s13aTeIhCTB.
9. TexHu4eckuil MPOEKT HHPOPMALIMOHHON CUCTEMBI I MH)XEHEPHOTO MTPOEKTa
10. Vmpasienue mpoekToM HHPOPMAIMOHHON CHCTEMBI
Tema 4. TexH0JIOTHM NPOEKTHOI0 MEHE’KMEHTA B PEeLICHNH HHKEHEPHBIX 3a/1a4
11. TIpuHUMIBI OpraHU3aly MPOSKTUPOBAHUS U IIPOrPAMMHBIX KOMIUIEKCOB
12. 3apgaum obecrieueHus1 Ka4ecTBa MPOrPaMMHBIX KOMIIOHEHTOB JJIsl HHKEHEPHOT'O MPOEKTa
13. Merob! uccae0BaHUs KayecTBa MPOrPaAMMHBIX KOMIIOHEHTOB
14. 3anaum obecrieueHns1 HA/IGKHOCTH IPOTPAMMHBIX KOMITOHEHTOB
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Tema 5. MeT010/10THsI NPOEKTHOT0 MEHEIKMEHTA HHKEHEPHBIX 32124

15. Mertonpbl uccenoBaHus HaJJEKHOCTH POTPAMMHBIX KOMIIOHEHTOB

16. DKOHOMHUKO-TIPABOBBIE OCHOBBI pa3pabOTKH MHKEHEPHOTO MPOEKTa

17. ABTOMaTHuyecKO€ TECTUPOBAHHE HH)KEHEPHOTO IMPOEKTA.

Tema 6. MeToabl ypaB/ieHHs] KA4eCTBOM HHKEHEPHOI'0 MPOEKTAa

18. OrtkpsiTas apxuTeKTypa MH(MOPMAIIMOHHBIX CUCTEM AJISl MHKEHEPHOIO IIPOEKTA
19. CucreMHas HH)KEHEPHS: TOUKA 3PEHHUS U XapaKTEPUCTUKU TOUEK 3PEHHS

20. VnpaBieHue KaueCTBOM MH)KEHEPHOIO IIPOEKTa

21. OnTtuMuzanus ¥ peMHXHUHUPHHT HHKEHEPHOTO MPOEKTa

Tema 7. O030p cOBpeMeHHbIX TEXHOJOTH MEHEIKMEHTA HMHKEHEPHBIX 3a/1a4

22. ApXUTEKTypa IpOrpaMMHBIX KOMILJIEKCOB JJIsi HHXEHEPHOTO IPOEKTa

23. CranaapTbl IPOEKTUPOBAHUS IPOIPAMMHOI0 0OecIeYeHus

24. CranaapTsl pa3pabOTKH IPOTPaAaMMHOTO 00eCTeueHUs I MH)KEHEPHOTO IPOEKTa
25. Metoab! pa3pabOTKH IPOrPaMMHBIX KOMITJIEKCOB Ui MHXKEHEPHOI'O MPOEKT
Tema 8. 'mOkas metonosiorusi ynpasjenusi npoekramu: Agile, Scrum, Kanban, XP, APF
26. MeTo/ibl OLIEHKH CI0KHOCTH JIFTOPUTMOB U IPOTpaMM

27. TlpuMeHeHrne HHCTPYMEHTOB pa3padOTKH HH(POPMALMOHHBIX CHCTEM

28. Yupapienue TpeOOBaHUSAMU K HHPOPMAIIMOHHON CUCTEME

29. Bwuasl TpeboBaHnii K MHYOPMAITMOHHON CHCTEME TSI MH)KEHEPHOTO MPOEKT

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

31. OOBEKTHO-OPHUEHTUPOBAHHOE MOJICITMPOBAHUE HHKCHEPHOTO PEIICHUS

32. IlpuHuuns! BepupUKayu U TECTUPOBAHUS HH)KEHEPHOTO IIPOEKTa

33. Bepudukauus u Bamuaanusi mporpaMMHBIX ITPOIYKTOB

34. IloHsATHE TECTUPOBAHUS MPOTPAMMHBIX CPEJICTB

35. Meronb! BepuduKanuyu 00bEKTHO-OPUEHTHPOBAHHBIX MPOTPaMM

36. KadecTBOo M Ha/Ie)KHOCTh IPOrPaAaMMHOT0 00ecieueHus JUIsl UHKEHEPHOTO MPOEKT
37. MeTpuKH KauecTBa MHXEHEPHOTO MPOEKTa

38. CranpapTHBIM METOJ OILIEHKH 3HaYeHUH MOKa3aTesiel KauecTBa HHKEHEPHOTO NMPOEKTa
39. VYmparieHue KaueCTBOM MHKEHEPHOTO MPOEKTa

40. OnTuMH3aLUs U pEMHKUHUPUHT HHKEHEPHOT'O IIPOEKTa

4.5. Memoouueckue pexomenoayuu no no020MmMoeKe K 3auemam

[Iponemypa 3aueTa Kak OTAEIHHOE KOHTPOJIEHOE MEPOTIPUATHE HE TPOBOIUTCS, OIICHUBAHHE
3HaHUI 00yyaroerocs NPOUCXOJUT MO Pe3yIbTaTaM TEKYILEro KOHTPOJIS.
3ayeTr BBICTABIIACTCS IO PE3YNIbTaTaM padOTHI B CEMECTPE, TPH CAade BCEX KOHTPOIBHBIX TOUEK,
IIPEyCMOTPEHHBIX TEKYIIUM KOHTpOJIeM ycrieBaeMocTH. Ecii mo utoram cemectpa oOyuaromuiics
umeet ot 33 go 60 OamioB, eMy CTaBUTCS OTMETKA «3auTeHoy». OOyuarouiemycs, HMEIoLEMY 110
uTOraM cemectpa MeHee 33 OaIoB, CTABUTCS OTMETKA «HE 3aYTEHOM.

Konuuecmeso bannos 3a sauem (S3au) npu paznuunvix peumuHz08bix 6aiiax
1O OUCYUunIuHe no pesyibmamam pabomol 6 cemecmpe

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

KonTposb camocTosiTeIbHOI padoThI CTYIEeHTOB
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KoHTposb caMocTOsTENbHON pabOThI MPOBOIUTCS MPENOIABATEIEM B ayIUTOPHUH.

[IpenycMOTpeHBl Cleayronue BHIBI KOHTPOJISA: coOeceOBaHUE, OIICHKA BBITOJTHCHUS
JIOKJIaia U €ro Mpe3eHTaI|H.

[TogpoOHBIE KpUTEPUU OIEHWBAHMS KOMIIETCHIMH TpuBeaeHb B (DOHIE OIEHOYHBIX
CPEJICTB JIJIsl TPOBEACHUS TEKYIIEH U MPOMEXYTOUHON aTTECTaIUU.

Cnucok gureparypsl 15 BoinojJHeHuss CPC

IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. AaucumoB, A.A. MenemkMmeHT B cdepe MHPOPMAITMOHHON OE30MacHOCTH : KypC
nexnwii / A.A. AarcumMoB. - M. : UatepHeT-YHauepcutet Undopmannonusix Texnomnoruit, 2009.
- 176 c. - (OcuoBbl uH(pOpMaMOHHBIX TexHoJoruit). - ISBN 9778-5-9963-0237-6 ; To xe
[DnexTponnsrii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=232981.

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

IlepeyeHnb 10MOJHUTEIbHOI JTUTEPATYPHI

1 Kynemos, A. B. KoHTpakThl M BHENIHETOProBas JOKyMeHTamus : y4ded. mocobue
/" A.B. Kynemos, JI.LA. Xentosa, O.B. Illumkuna. - CII6. : Tpounkuit moct, 2012. - 256
c. : wi. - Ha yue6nuke rpud: Jom. YMO. - Ipun.: ¢. 211-256. - bubmmorp.: ¢. 208-210. - ISBN
978-5-4377-0002-0

2 ApycramoB, D. A. BHemHesKOHOMHYECKas MAEATENBHOCTh : ydeOHuk / D.A.
Apycramos, P.C. AunpeeBa. - M. : KHOPYC, 2011. - 168 c. - (Cpeanee npodeccroHaibHOe
obpazoBanmue). -IIpwr.: c. 158-165. - bubmumorp.: ¢. 146-147. - ISBN 978-5-406-01065-5
ITepedyenb y4eOHO-METOANYECKOT0 00eCIeYeHHsA CAMOCTOATEIBLHOM PadoThl 00y4aroIUXCs
M0 AUCHHUIINHE

1. MCTOI[I/I‘IGCKI/IC YKa3aHusd 110 OpraHu3alvunu CaMOCTOSATEIbHOU pa6OTBI CTYACHTOB
IO JUCIHMITIIMHE ((HpOGKTHI:Iﬁ MCHCIPKMCHT B PCIICHUU MHKCHCPHBIX 3a1a49».
2. MCTOI[I/I‘IGCKI/IC YKazaHugd K I[IPAKTUYCCKUM 3aHATHAM 1O JUCHUIIIIMHC

«ITpOEKTHBIN MEHEIKMEHT B PEIICHUN HHKCHEPHBIX 337124y,
Ilepeyens pecypcoB HHPOPMALMOHHO-TEJEKOMMYHMKAIMOHHON cetH «HHTEepHeTY,
HEeOOXO0MMBbIX /1151 OCBOEHMS U CIUTIIHHBI
1. http://www.ved.gov.ru/ - mopran BHEITHEIKOHOMHYECKON HHPOPMAIIUH.
DOneKTpOHHbIE OUOINOTEUHBIE CHCTEMBI:
2. http://biblioclub.ru/ - Yausepcurerckas 6udanorexa ONLINE.
3. http://www.iprbookshop.ru/ - DnekrponHas OuOIMOTEYHAS CHCTEMA.
4. https://elibrary.ru — nay4nas snekTpoHHast OMOIHOTEKA
[TpodeccuonanpabIe 6a3bl JAHHBIX
5. http://economy.gov.ru - opunuanbHbI calT MUHECTEPCTBA SKOHOMHUYECKOTO Pa3BUTHS
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