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BBEJIEHUE

B MerogMueckux — yka3aHMAX ~ COAEP)KATCsl  MaTepualibl, HEOOXOAUMBIE s
CaMOCTOSITENIbHOW TOJATOTOBKM CTYACHTOB K BBIMOJHEHUIO MpaKTHUECKuX pabor. B ommcanue
IPAaKTUYECKUX pabOT BKIIOYEHBI I€JIb PAa0OThI, MOPSIOK €€ BBINOJIHEHUS, PaCCMOTPEHbI
TEOPETUYECKHE BOINPOCHI, CBA3aHHbIE C pealu3alMeld IOCTaBICHHBIX 3aJady, IPHUBEIEHA
HeoOXxoauMast TuTeparypa.

Meroauueckue ykasaHus NOCBALICHBI Kypcy «IIpOEKTHBII MEHEKMEHT B DPEIICHUU
MH)XEHEPHBIX 3a/auy». YIPaBIATh JIIOAbMH CIIOXKHO. YNPaBIATh JHOAbMU 3()(HEeKTHBHO —
HEMMOBEPHO CJI0XHO. [103TOMYy MBI H300peTaeM M CMEIIMBAEM Pa3HbIC MPAKTHKH, aJTOPUTMBI
U TEXHOJIOTUU KOHTPOJISI, OLIEHKH pe3yibTaroB Tpyda. [lepexoqum OT ycTapeBIIMX METOJIUK
K HOBBIM, CTapaeMcCsl Y4eCTh BCE HIOAHChl M PUCKH, TPATUM BPEMs U PECypChl Ha IUIAaHUPOBAHUE
BMECTO pabOThl 10 HAKATaHHOM.

W3 MHOXKECTBa METO/I0JIOTMI HY)KHA OJIHA ONTHUMAaJIbHAs U HACTPOEHHAs JUYHO II0J Hac
u Hal 1poekT. OJHO €0 BBINOJIHATH INAOJOHHBIE 3aJauyd CTPOrO IO CKPUIITAaM W3 KHHIH,
JIpyroe — METOJIOM Ipo0 U OoMOOK BbIpadaThIBaTh CBOM CHEIHAIbHbIE MHCTPYMEHTHI JIs
ydera NpUOPUTETOB KoMIaHuu. [103ToMy mpoekTHbIi MeHepKkMeHT (PM), To ecth MeTomosorust
yIpaBJICHUS] KOMIIAHWEH C JIeJIeHHeM BcCe paboThl Ha MPOEKTHI, CTAHOBUTCS MOIYJISPHBIM
BO BCEX OTpACIIsiX.

MHorre KOMITaHHHM TOJIBKO Ceildac MepexosaT OT KJIACCHYeCKou (0TpaboTaHHAas, YacTo
OropokpaTuyeckas  cXeMma) K IPOeKTHOM (KakJas ~ 3ajada  OTHENbHO,  JIeJErMpOBaHUE
OTBETCTBEHHOCTH) MOJI€NH yrpaBieHus. OOl MEHEIPKMEHT JUIsl IPEIIPUHUMATENS CBOIAMIICS
K TOMy, 4YTO €CTb pPYKOBOJHUTEIb U UCIOJHUTENb 3ajaud. JlucuuniumHa B3auMoJeHcTBUA
3aBHCela OT TOT0, Kak MpomnucaHo B maodione. [1labnon e Obul BOUT B pa3yMbl BCEX OJMHAKOBO
aet stak 20-30 Hazazn. Tosbko 3TOT A0JIOH YK€ HEe IPUMEHHUTh K HOBBIM YCIIOBUSMU MHUPOBOTO
pBIHKA.

HcTopuyecku Bce Ha4ajIoCh ¢ TOro, 4To B nepuoji nepectpoiiku 90-x rogoB cama JIoruka
BelieHUs Ou3Heca Oblla HapylleHa HACTOJNBKO, YTO TMOIBITKH IHOCTPOUTH HOBYIO pabodyro
KOHIICTILIUIO YIIPaBJIEHUS] B MIJIJICHUYM CO3JIaJIM TEPMUH «KOMIIAaHHsI-OJHOIHEBKa». KoHuenmuu
TaKUX KOMITAaHWH TMPOBEPSUTUCH HA MPOYHOCTH W TOJNBKO oaHa U3 10 koMmaHwmii cymiecTBoBaia
6onmbme  momyroga B 2000-x. [lapamienbHO oOCTaBaJIMCh MHOTOJETHUE — HPEANPUATHS,
KapJIMHAIBHO MEHSSICh KaXKIbIe JIET 5 YTOOBI BBKHUTH B TIEPUO]T TIEPEMEH.

B 2010-x uH(opManoHHbIH B3phIB MHTEpHETA CleNIal JTOCTYIHON BCIO Pa3pO3HEHHYIO
0a3y HapabOTOK €BpPOMNEHCKOro W aMEepUKAHCKOTO OuszHeca. M3 TOHH MOJIE3HON U MYCOpHOMU
UH(POPMALIUU BPOJIE «4TO TaKOE€ YIpaBJIEHUE MPOEKTaMU U COBPEMEHHBIH MEHEKMEHT», «KaK
pacnpeneniatb — OOS3aHHOCTH,  NPAaBUJIBHO  TNPEAYyrajblBaTh U COKpallaTb  PUCKKU»
OpeANpUHUMATENN JIO CUX TMOp BBIOMPAIOT KPYNUIBI 3HAHUM, NPUMEHUMBIX HMEHHO
B UX KOMITAHUSX.

Ceituac MbI cIeIUM B HOBOCTSIX Kak NMPHOBUIbHBIE KOPMOPALUU PacTyT U paclafaroTcs
Ha MOJpa3/IeeHUs, TOKYIaloTCs U MEPEXKUBAIOT CTPYKTYpPHbIE CHUSHUSA. 3a KOKIbIM aKTOM
KYIUTU-TIPOJA’KU OTJIeNIa KPOETCsI CIIOYKHAs CETh MPOEKTOB (I'a/KEThI, MPUIIOKEHUS, PACIIUPEHHS
JUisi Opay3epoB), CBSA3aHHBIX I10 pa3HBIM KpuTepusiM. Korjga MeHSIIOTCS KpUTEpUHU, MEHSETCs
JiefieHre MPOEKTOB Ha rpymmbl. IMEHHO M3MEHEeHHMe TIpyNIUpOBKU U coodmaror HaMm B CMU.
BHyTpu e KoMIaHuU IPOAOKAIOT paboTaTh, a MPOEKTHI BEAYTCSI HEIPEPHIBHO.

IT project management (PM)— »53T0 &IucCHMIUIMHA, YTO OOBEIUHSCT MPOICIYPHI,
MIPUHIIMIIBI U TTOJIUTUKY BeZeHus On3Heca. OHa pyKOBOJUT MPOEKTOM OT Pa3pabOTKH KOHIIETILINU
J10 3aBEPUICHMSI IPOEKTA.

O6mmit  (PpyHKIIMOHABHBINA) ¥ MPOEKTHBIA MEHEKMEHT OTIWYaeTCs TEeM, UTO
(byHKIMOHATIBHBIN MEHEIKMEHT cTabmieH. Ero nenb: nmoaaepxarbh U MPUYMHOXKUTH KauCTBO U
3¢ (PEKTUBHOCTh TPOTPaMMHOTO TIPOAyKTa. EcTh oTpaboTaHHBI 11a0J0H, OH padoTaer
HOCTOSIHHO. [IpOEKTHBIN MEHEHKMEHT U3MEeHYHB. Lleah NpoeKTHOro MeHeKMEHTa: JOCTUTHYTh
pe3ynbTaTa JII000H 1eHOH, yuuThIiBas, uTo ecTh deadline.



[TpuunHOi mepexona oOT OOIIEro MeHeKMeHTa K PM wamie napyrux CTaHOBHTCS
Ha/IeKHOCTb — BMECTO OTHOCHUTENBHOM aOCTPAKTHOM NEPCHEKTHBBI K IpeAcKa3yeMbIM
pe3ybTaTaMm.

1. IIEJIb 1 3AJJAYHU OCBOEHMUSA JTUCHHUIIJIMHBI

HGJIBIO OCBOCHHUSA AUCHUIIIINHBI «HpOeKTHBIf/’I MCHC/PKMCHT B PCIICHHUU HHIKCHCPHBIX
3ajau» sBisieTcs (hOpMUpOBaHHE HaOOpa yHUBEPCAIbHBIX KOMIIETCHIMH Oymymiero OakamaBpa
no Hanpasienuto noarotoku 08.03.01 CTpoutenscTBO .

3amaun OCBOCHHSI JUCHUIUIUHBI: W3YYEHHE METOJOJIOTHH IPOCKTHOTO MEHEKMEHTa,
OCBOCHHEC MCTOJA0OB 1 HHCTPYMCHTOB IIPOCKTHOI'O MCHCIPKMCHTA B PCIICHNUU MHKCHCPHBIX 3a/a4.

2. OBOPYJJOBAHUE U MATEPHUAJIbI

AnmnapaTHble CpeACTBa: IEPCOHAIbHBIA KOMIIBIOTED;

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

VYuebublii kiacc ocHameH [IBM-COBMECTHMMBIMEH KOMITBIOTEpPaMH, OOBEIMHEHHBIMH B
JIOKaNIbHYIO ceTh. JlokanbHas ceTh y4eOHOro Kiiacca UMeeT MOCTOSHHBIN JOCTyM K ceTu Internet
1o BbIFCNICHHOW nuHUH. st mpoBeneHus 1abopaTopHBIX pabOT HEOOXOAWMO CIIEAYIOIIee
nmporpaMMHoe obecrieuenue: onepaiontas cucreMa MS Windows, maker oucHBIX mporpamm
MS Office, maker MS Visual Studio.

3.HanMeHOBaHMe NPAKTHYECKUX 3aHATHIA

Ne Tems! | HanmeHoBaHue TeM AUCHUIUIMHBL, UX KpaTkoe | OObeM yacos N3 Hux
JUCLUILI coziepKaHue IIpaKTHYECKas
VHBI IOJrOTOBKA,
4acoB
Pa3pnen 1. OcHOBBI IPOEKTHOIO
MEHEIKMEHTA
1 Tema 1. BBeenue B IpOEKTHBIN MEHEIKMEHT 3

Meroas!l 1 cpencTBa MPOEKTHOTO
MEHEDKMEHTa HHKEHEPHBIX 3a]1a4.
TexHOIOrNH MPOEKTHOTO MEHEKMEHTA
UH)XEHEPHBIX 3a/1a4. ODyHKIMOHAIbHBIE U
TEXHOJIOTrMYecKne TpeOOBaHUS K MH)KEHEPHBIM
IIPOEKTaM.

2 Tema 2. Mertoab! 1 cpecTBa MPOEKTHOTO 3
MEHEKMEHTA

[TpeamerHas 061aCTh HHXXEHEPHBIX POEKTOB.
Mopnenn nH)KeHepHBIX IpoeKToB. CpencTaa
CTPYKTYPHOT'O aHAJIN3a UHKEHEPHBIX
IIPOEKTOB. METOIbI U CpeACTBA IPOEKTHOTO
MEHE/DKMEHTa HHKEHEPHBIX 3a/]1a4.

3 Tema 3. MeHeKMEHT 3TAIOB JKU3HESHHOTO 3
LMKJIa UHKEHEPHOTO MPOEKTa

HpI/IMeHeHI/IC METOHOB U CPCACTB NPOCKTHOI'O
MCHCIPKMCHTA JISA pCIICHUSA NHXXCHCPHBIX
3aaad. Hcnonbs30BaHuE TEXHOJIOTHM
IMPOCKTHOT'O MCHCIPKMCHTA B YIIPABJICHUU




WHXEHEpHBIMU MTpoekTaMu. PazpaboTka
(YHKIIMOHATBHBIX ¥ TEXHOJIOTHIECKHX
TpeOOBaHUI K MH)KEHEPHBIM IIPOEKTaM.

Tema 4. TexHOIOTUU IPOEKTHOTO
MEHE/)KMEHTA B PELICHUH WH)KEHEPHBIX 3a/1a4

VHXWHUPUHT U pEUH)KUHUPUHT OM3HEC-
IPOIIECCOB MPEIMETHON 00JIaCTH.
ABToMaTu3amys OU3HEC-TIPOIECCOB
npeaMeTHoi obnactu. TexHomorus
yIIpaBJICHUS] K3MCHEHUSIMH B YIIPABICHUH
WH)XCHEPHBIMU MTPOCKTAMHU.

Pa3znea 2. [IpoeKTHBI MeHETKMEHT
HHKeHEPHBIX 32124

Tema 5. Metoos0rust IpOEKTHOTO
MEHEPKMEHTA MHKEHEPHBIX 3a]1a4

MeTos!l yripaBieHUs HHKEHEPHBIM IIPOEKTOM.
O0s13aTenbHbIE IPOLIECCH] B YIIPaBICHUH
WHKEHEPHBIMU IIPOEKTAMHU: 00ecreueH s
IIPOEKTOB, IPOCKTHBIE, KOHTPAKTALIUH,
TEXHUYECKHUE.

Tema 6. MeTozb! yIpaBIieHUs] KAYECTBOM
WHXXEHEPHOTO IIPOEKTa

MerToab! ynpaBiieHUs Kaue€CTBOM UHIKEHEPHOI'O
poekTa. MeTozb! obecrieueHus KayecTna
UHXXEHEPHOI'0 IPOeKTa. MeTpuKkH KauecTBa
VHXXEHEPHOT0 ITpoeKTa. CTaHJapTHBIM METOJ
OLICHKM 3HAYEHU [T0Ka3aTeseil KauecTna.
YnpaBieHue KaueCTBOM MHKEHEPHOI'O ITPOEKTa

Tema 7. OG30p COBPEMEHHBIX TEXHOJIOTUN
MEHEI)KMEHTa MH)KEHEPHBIX 3a/1a4

TpaauLMOHHBIE METOAUKH YIIPaBIICHUS
npoekramu. Waterfall. Yrpasienue
KpuTHyeckoi 1ensto nmpoekta (CCPM). Meton
kputuueckoro mytu (CPM). PMI/PMBOK
meroa. I'mbkas merononorus ynpasienus IT-
npoeKTaMu. MeTOIMKH TI0 YIIPABICHHIO
U3MEHEHUAMU: MeTo10JI0THsI MO/IETTMPOBAHUS
coowituii (ECM). DkcTpeManbHOe yrpaBiIeHHe
npoektamu (XPM). IIponeccHo-
OpHEHTHPOBaHHbIC MeToTUKK: Lean, Six
Sigma, Lean Six Sigma. IIporeccHo-
opueHtrpoBanHas PM. ['ubpuHbie moIx 0161
PRINCEZ2, PRiSM, Benefits Realization
(BRM). BricTpast pa3paboTka MpUIIOKEHU I
(RAD).

Tema 8. I'ubkast MeTo 00T U yIIpaBICHUS
npoekTamu: Agile, Scrum, Kanban, XP, APF




Agile Methodology (ru0kast METO10IOTHS ).
[Mpununsr Agile Methodology. Metonsr Agile
Methodology. Scrum. Keiic BHeapenus Scrum.
Scrum kak kapkac pa3padbotku. Kitouesbie
aieMeHTHl Scrum. eXtreme Programming;:
KOJMPOBaHUE, TECTUPOBAHKE, TNIAHUPOBAHNE,
cinymanue. Crystal Methodology Anuctepa
KokbepHa.

Hroro
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CTPYKTYPA U COJAEP)KAHUE MMPAKTUYECKUX 3AHSATUI

IIpakTuyeckas padora 1. BBeieHne B NPOeKTHBI MeHeIKMEHT
Lesab padoThl: COCTaBUTH U MPOAHATM3UPOBATH TPEOOBAHUS K HHKEHEPHOMY IIPOCKTY.
OcHoBBI TEOPUH

[TpoOnembl, KOTOpBIE NPUXOIMTCS pEHIaTh CICHUAINCTAM B IPOIECCEe CO3/IaHUs
MPOrpaMMHOTO OOECIeueHHs, OYCeHb CIOXKHBL [Ipupoma STux mpoOiieM HE Bceraa sCHa,
0CcOOEHHO ecnu pa3padarbiBacMasi MpOTrpaMMHas CHUCTEMa HWHHOBAIIMOHHas. B wacTHOCTH,
TPYOHO 4YETKO OMHCAaTh Te JEHCTBUS, KOTOpPHIE IOJKHA BBIONHATH cucTeMa. OmmcaHue
(GYHKIIMOHATIBHBIX BO3MOXXHOCTEH W OTpaHUYCHHH, HAKJIaIbIBAEMBIX Ha CHCTEMY, Ha3bIBACTCS
TpeOOBaHUSIMU K ITOW CHCTEME, a caM Ipoiecc POpMUPOBAHUS, aHAIH3A, JOKYMEHTHPOBAHUS U
NPOBEPKH ITHX (PYHKIIMOHATBHBIX BO3MOXXHOCTEH M OTPAaHHMUYCHHUI — Pa3pabdOTKOM TpeOOBaHUIA.

TpeboBanust moapa3eNngioTCss Ha MOJIb30BATENbCKAE U cHcTeMHbIe. [lomb3oBarenbckue
TpeOOBaHUS — ATO ONHMCAHHUE HA ECTECTBEHHOM S3bIKE (IUTIOC TMOSICHSIOUIME JUarpamMbl)
(GYHKIMH, BBITOJHACMBIX CHCTEMOW, W OTpaHUYCHWH, HakKIaJbiBaeMbix Ha He€. CHUCTeMHBIE
TpeOOBaHUSI — 3TO OMKHCAHUE OCOOCHHOCTEHW CHUCTEMbI (apPXUTEKTypa CUCTEMbI, TPEOOBaHUS K
napaMerpaM oO0OPYJIOBaHUS U T.J.), HEOOXOMUMBIX s 3P(EKTUBHON peann3aruy TpeOoBaHU
TI0JIb30BATEIIS.

Pa3zpaborka TpeGoBanuii

Pazpabotka TpeGoBaHUN — 3TO IMpolecc, BKIOYAIOUIMN MEpONpusATHs, HE00X0AUMBbIE
JUI  CO3JAHHMSI W YTBEPXKACHHUS JIOKYMEHTa, COAEP)KAIIero Crenu(UKamuilo CHCTEMHBIX
TpeboBaHui. Pa3nuyaroT yeTslpe OCHOBHBIX 3Tara npoliecca pa3paboTKu TpeOOBaHUi:

- aHaJIM3 TEXHUYECKOM OCYIIECTBUMOCTH CO3/1aHUSI CUCTEMBI,

- (hopMupoBaHue U aHaIU3 TPeOOBAHUH,

- cnenuQuIMpoBaHre TPeOOBAHUI U CO3/IaHIE COOTBETCTBYIOIIEH TOKYMEHTAIINH,

- aTTecTalys 3TUX TPeOOBaHUM.

Ha pucynke 1.1 mnoxa3ansl B3auMOCBSA3M MEXAY OJTHUMHU IJTallaMd M PE3yJbTaThl,
COITPOBOKIAIOIIME KaXKIBIN 3TaI Mpolecca pa3paboTKU CUCTEMHBIX TPeOOBaHUIA.

Ho mnockonbky B mporecce pa3pabOTKM CHUCTEMBI B CHIIy Pa3HOOOpa3HbIX MPUYUH
TpeOOBaHUS MOTYT MEHATHCS, YIpaBleHHEe TpeOOBaHUAMM, T.€. NPOIECC YIpaBICHUS
U3MEHEHUSMU CHCTEMHBIX TpeOOBaHMW, SBIsSETCd HEOOXOJUMOW COCTaBHOM  YacTbio
JeSITeIbHOCTH M0 UX pa3paboTKe.

®opMHpOBaHNE U AHAJIU3 TPeOOBAHMIA
Crenyrommm 3TanoM Tpolecca pa3paboTKu TpeOoBaHUM sBiseTcss (popMUpOBaHUE
(ompezienieHne) U aHaJIU3 TPEOOBAHMIA.
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Pucynox 1.1 - Tlponecc pazpaboTku TpeGoBaHUM

O06o0menHas Mozenb nporecca (GOpMUPOBAHUS U aHaAIM3a TpeOOBaHWM MOKa3aHa Ha
pucynke 1.2. Kaxnas opraHuzanusi HCHOJB3YeT COOCTBEHHBIH BapuUaHT JTOM MOJENH,
3aBUCALIMA OT “MECTHBIX (DaKTOpPOB”: OMNbITa pPabOTHl KOJJIEKTUBA pa3pabOTYMKOB, THIA
pa3pabaTbIBa€MON CUCTEMBI, UCIIOIb3YEMbBIX CTAHJAPTOB U T.1.

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

Pucynox 1.2 - [Ipouecc ¢popmupoBanus 1 aHanu3a TpeOOBaHUN

[Ipouiecc popmupoBanus U aHau3a TpeOOBAHUI MPOXOIUT YEPE3 PsIZI ITAIOB.

1. AHanu3 npeaMeTHON 00acTU. AHATUTUKHM JOJDKHBI M3YYUTh NMPEIMETHYIO 00JIacTh,
rie OyJeT 3KCIUTyaTHPOBAThCS CUCTEMA.

2. Coop TpeboBaHmMil. DTO mpolecc B3aUMOJCHCTBUSA C JHULAMH, (HOPMHUPYIOIIUMHU
TpeboBaHus. Bo BpeMs 3TOro npouecca npoaosKaeTcs aHalIu3 IpeAMETHON 001acTH.

3. Knaccudukanus tpeboBanuii. Ha stom stame OechopmeHHbIE Habop TpeGoBaHUI
npeoOpa3yeTcst B JOTHYECKHU CBSI3aHHBIE TPYIITHI TPEOOBAHUH.

4. Pazpemienne mnpotuBopeunid. bes comHeHus, TpeOGoBaHHS MHOTOYMCICHHBIX JIMIL,
3aHATHIX B Mpolecce (popmMupoBaHusi TpeboBaHMi, OyAyT mpoTUBOopeuMBBIMU. Ha sTOM sTame
OTIPENIeNAIOTCS ¥ pa3pelatoTcs POTUBOPEUHS pa3IMyHOrO POAa.



5. Haznauenne npuoputeToB. B mobom Habope TpeboBaHui onHU U3 HUX OymyT Ooiee
BaXXHBI, 4eM apyrue. Ha »ToM sTame coBMecTHO ¢ aumamMu, (GOpMHUPYIOIIUMU TpeOOBaHUS,
OTpeneNAioTcs Hanboliee BaKHbIE TPeOOBAHUS.

6. [IpoBepka  TpeOGoBanmii. Ha  stom  sTame  ompenensiercs  HUX  IOJHOTA,
MOCJIEIOBATEIbHOCTh U HEIPOTUBOPEUUBOCTb.

[Ipouecc dhopmupoBanust U aHaIM3a TPEOOBAHUN LUKINYECKUI, C OOPAaTHOM CBS3bIO OT
OJTHOTO 3Tamna K apyromy. Llukin HaunHaeTcs ¢ aHajIM3a MPEeIMETHON 00JacTH U 3aKaHUYUBACTCS
npoBepkoil TpeboBanmii. [loHnmanue TpeOOBaHMII TpPEIMETHONH 00JIACTH YBEIWYUBACTCA B
KaXJIOM LIUKJIE rporecca (GopMUpOBaHUS TPEOOBAHUH.

PaccmMoTpuM Tpu OCHOBHBIX TOAXOAa K (QOPMHUPOBAHUIO TpeOOBAHMI: METOI,
OCHOBaHHBI Ha MHOKECTBE OMOPHBIX TOUEK 3PEHUsI, CIICHAPUH U dTHOTpapUIECKUN METO/.

OnopHble TOYKH 3peHUust

[Tomxox ¢ MCHONIB30BAHMEM PA3IMYHBIX OMOPHBIX TOYEK 3pEHUS K pa3zpaboTke TpeOoBa-
HUM MPU3HAET pa3inyHble (OMOPHbIC) TOYKU 3pEHUsS HA MPOOJIEeMy U UCIOIb3YEeT UX B KayecTBe
OCHOBBI TIOCTPOCHHUSI M OpPraHU3alUM Kak Iporecca (GopMHpOBaHUs TpeOOBaHMIA, TaK U He-
MOCPEACTBEHHO CAMHX TPEeOOBAHMIA.

Pa3nuunble MeTO/IbI IpeUIaratoT pa3Hble TPAKTOBKU BbIpaskeHUs "Touka 3peHus". Touku
3pEHUsI MOXKHO TPAKTOBATh CIEIYIOIIMM 00pazoM.

1. Kak ucrtounuk wuH(pOpMAMM O CHCTEMHBIX [aHHBIX. B 3TOM ciydae Ha OCHOBE
OTIOPHBIX TOUYEK 3PEHUSI CTPOUTCA MOJIEIb CO3[JaHHs U UCIOJIb30BAaHUS JAaHHBIX B cucreme. B
nporecce GopMHUpOBaHUS TpeOOBaHUN OTOMPAIOTCS BCE TaKUe TOYKU 3peHHs ( U HA WX OCHOBE
OTIpEeIAIOTCA JaHHbIC), KOTOpbIEe OyAyT CO3/1aHbl MM UCIOJIB30BaHBI MPU padOTe CUCTEMBI, a
TaK)Ke CIIOCOOBI 00Pa0OTKH ITUX JAHHBIX.

2. Kak cTpyktypa npeacraBieHuil. B aToM ciiydyae TOYKH 3peHUs] pacCMaTPUBAIOTCS Kak
ocobasi yacThb MoJenu cuctembl. Hampumep, Ha OCHOBE pAa3IMYHBIX TOYEK 3PEHUS MOTYT
pa3pabaTheIBaThCcst MOJICTH ""CYIIHOCTh-CBSI3b'", MOIENTM KOHEUHOTO aBTOMATa  T.1.

3. Kak monydaTenu CHCTEMHBIX CEpBHCOB. B 3TOM cilydyae TOYKH 3pEHUS SIBIISIOTCS
BHEIIHUMH (OTHOCHUTEJIBHO CHCTEMbI) IOJydaTeNsiIMH CHCTEMHBIX CEepBUCOB. TOUKM 3peHHs
MIOMOTalOT OIpPENEIUTh JaHHbIE, HEOOXOAUMBIE JIsl BHIITOJIHEHUS! CUCTEMHBIX CEPBUCOB MJIM MX
yTIpaBJICHUSL.

Haub6onee 3¢ pekTUBHBIM NOJIXOIOM K aHaJIM3y TAaKUX CHCTEM SIBJISIETCS UCIIOJIb30BAHUE
BHEIIHUX  ONOPHBIX  ToueKk 3peHus. Ha ocHoBe aToro moaxoma  pa3paboTaH
meron VORD (Viewpoint-Oriented Requirements Definition — ompenenenue tpeboBaHuii Ha
OCHOBE TOYEK 3peHMs) Uil (OopMHUpOBaHMA M aHanu3a TpeOoBaHMH. (OCHOBHBIE 3Talbl
metosa VORD noka3ansl Ha pucyHke 1.3.

1. Unentudukanus TOYeK  3peHUs, MOJYYAIOUUX  CUCTEMHBIE  CEPBUCHI, U
UACHTU(UKAINS CEPBUCOB, COOTBETCTBYIOIINX KaXA0N TOUKE 3PEHHUSI.

2. CTpyKTypHpOBaHUE TOYEK 3PEHMS] — CO3JIaHHE MEPapXUH CrPYNIUPOBAHHBIX TOUYEK
3peHus. OOIIeCUCTEMHBIE CEPBUCHI MPEAOCTABISIIOTCS 00Jiee BBICOKMM YPOBHSAM HEpapXuu U
HaCJIEAYIOTCS TOYKaMH 3PEHMsI HU3ILIErO YPOBHS.

3. JIokyMEeHTHpOBaHNE OMOPHBIX TOYEK 3PEHUs, KOTOPOE 3aKI0YaeTcsi B TOYHOM
OTNMCAaHUM UACHTU(PHUIIMPOBAHHBIX TOUEK 3PEHUS U CEPBUCOB.

4. OToOpaskeHHe CUCTEMBI TOUEK 3PEHUs, KOTOPasi MOKa3bIBACT CUCTEMHBIE OOBEKTHI, O -
pelielieHHbIe Ha OCHOBE HMH(OpPMAIINH, 3aKIFOYEHHON B OMTOPHBIX TOUKAX 3PCHHMSL.
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Pucynok 1.3 - Merox VORD




IIpumep. Paccmorpum ucnonszoBanue Merona VORD Ha nepBbIX Tpex IIarax aHajau3a
TpeOOBaHUH ISl CHCTEMBI CHCTEMBI MTOJICPKKH 3aKa3a U y4eTa TOBapOB B OakayeiHol aBke. B
OakayeiiHON JaBKe JJIsl KaXKIOTO TOBapa GUKCUPYETCS MECTO XpaHECHHUS (OINpeIeICHHAs TOJKA),
KOJIMYECTBO TOBapa W ero nocraBiuk. CUcTeMa MOJACPKKU 3aKaza M y4yeTa TOBApOB JOJKHA
oOecrieunBath no0aBieHre WHGPOPMAIMM O HOBOM TOBape, HM3MEHEHHUE WIN YyHaJICHUE
uHpopmanuu 00 uUMEIImEeMcs ToBape, XpaHeHHe (jo0aBiieHHe, HM3MEHEHHWE W YIAJICHHE)
uHpOpPMAaLIMK O TOCTABIIMKAX, BKJIIOYAIOUICH B ce0s Ha3BaHHWE (HUPMBI, €€ aJpec U TelaedoH.
[Tpu moMomIM CUCTEMBI COCTABIIAIOTCS 3aKa3bl MocTaBUIMKaM. Kaxk/Iplii 3aKka3 MOXKET COAepkKaTh
HECKOJIBKO MO3ULUH, B K&KJI0M MMO3ULIMN yKa3bIBalOTCS HAUMEHOBAHUE TOBApa U €ro KOJIMYECTBO
B 3aKkase. CucreMa 1o TpeGoBaHMIO MOJIB30BaTENsI (OPMUPYET U BbIIAET HA MEYATh CICAYIOLIYIO
CIIPaBOYHYIO HUH(OPMAIIHIO:

- CIIUCOK BCEX TOBApPOB;

- CIIUCOK TOBAPOB, UMEIOLUXCSI B HAJIMUNU;

- CIIUCOK TOBAPOB, KOJMYECTBO KOTOPHIX HEOOXOAUMO MOMOIHUTH;

- CIIUCOK TOBAPOB, IIOCTABJIIEMbIX JaHHBIM IIOCTABIIUKOM.

[lepBpiM miaroMm B (QOpMUPOBaHUU TPEOOBAHUMN SBIAETCA HACHTU(UKALNS OIMOPHBIX
TOUYeK 3peHus. Bo Bcex meromax gopmupoBaHus TpeOOBaHUIN, OCHOBAaHHBIX HA HMCIIOJIH30BAaHUU
TOYEK 3pEHHUs, HaualbHas HUISHTU(UKALUs SBIseTcs Haumboiee TpyaHou 3amaueit. OnuH U3
MOJIXOJIOB K MJICHTU(UKAIIMN TOYCK 3PCHHSI — METOJI "'MO3TOBOM aTaku', KOTJa OMPEIEISIFOTCS
MOTEHIIMATbHBIE CHCTEMHBIE CEPBHUCHI W OpraHU3alli{, B3aUMOJICHCTBYIOIIME C CHUCTEMOM.
OpranmsyeTcs BCTpeYa JIMI, YYacCTBYIOIIMX B (OPMHPOBAHWU TPeOOBAHUH, KOTOPHIE
npeniaraloT CBOM TOYKH 3pEHHs. DTH TOYKHM 3pPEHUS MPEICTABIAIOTCS B BHJE AHATPAMMBI,
COCTOSAIIEH U3 psifa KPYroBbIX 001acTei, 0TOOpa)KaromuX BO3MOXKHBIE TOUKH 3peHus (puc. 4).
Bo Bpems "M03roBoii araku" He0OX0IUMO UACHTU(HUIUPOBATH MOTCHIIMAIBLHBIE ONIOPHBIE TOUKU
3peHHs, CHCTEMHBIC CEpBUCHI, BXOIHBIC JaHHbIE, HE(PYHKIHOHATIbHBIE TpeOOBaHMA,
YIPaBISIONIUE COOBITUS U UCKITIOUUTEIbHbIC CUTYAIUH.

Crnenyromeit craauedd mporecca (HOpMUPOBaHHS TPEeOOBaHWMA OYyIeT WACHTH(PHKAIUSI
OTOPHBIX TOYEK 3peHus (Ha pucyHKe 1.4 moka3aHbl B BUAE TEMHBIX KPYTOBBIX oOusacteil) u
cepBHCOB (IIOKa3aHbl B BHUJE 3aTEHEHHbIX oOiuacteil). CepBUCHI JOJKHBI COOTBETCTBOBATH
ONMOpPHBIM ToYkaM 3peHus. Ho Moryr ObITh CepBHCHI, KOTOpbIE HE IIOCTaBJIEHbl MM B
COOTBETCTBHUE. JTO O3HAYAET, YTO HA HAYAJbHOM 3Tare "MO3roBOM aTaku'" HEKOTOpBIE ONOPHbIE
TOYKH 3pEHUS HE ObUTH WACHTU(DUIIUPOBAHBI.
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Tabiuuue

1.1

IIOKa3aHOo

pacmpezeneHue

CEPBHCOB

JIIsL

HEKOTOPBIX

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

Tabnuma 1.1 - CepBUCHI, COOTHECEHHBIE C TOUKAMU 3pEHUS

KJINEHT NOKYINaTeJl | MOCTOSIHH | TOBap NMOCTABINM | MpoAaBel | aAMMHHUCT
b bl K parop
NoKynareJ1
b
[IpoBepka | 3anecenue | [lomydyenue | [Ipuem 3anecenue | [Ipomaxa Hoctyn k
HaJIN4us B CIIUCOK CKUJKU TOBapa B 0azy TOBapa 0aze
TOBapa KJIMEHTOB JTAHHBIX JTAHHBIX
IToxynka [lonyuenue | 3aneceHue ITeuats IIpoBepka
TOBapa uHpopmary | B 0azy 4yeKa CTaTUCTUKH
un JTAHHBIX
ITonyuenue Haznauenun Hoctyn [Iepeomnpen
yeka € LICHbI KaTajory eJIeHUE
L[EHBI
3aka3 [lepeonpen IIposepka | OdopmieH
TOBapa €JICHNE HaJIN4us ue 3aKasza
LIEHBI TOBapa
3aHeceHue «Iloxynaem Odopmiien | Ileuats
MOKYTIaTeNl BIi» WK ue 3aKasza 3aKasza
s 1 CyMMBI «HEIOKyTa HIOKYTIaTeN
IIOKYIIKU B €MBII» 10
0azy TOBap
JTAHHBIX

Wudopmanus, u3BI€UCHHAs W3 TOYEK 3PEHHUsS, HCIIOJIb3YeTCs I 3amojiHeHus (opMm
1a0JIOHOB TOYEK 3pEHHS M OpPTaHM3allid TOYEK 3PEHHS B HMEPApXUI0 HACIEeNOBaHHA. ITO
MO3BOJISIET YBUAETH OOIIME TOUYKH 3pEHUs U MOBTOPHO MCHOJIb30BATh HH(POPMALIUIO B HEPAPXUU
HacnenoBanust. CepBHCHI, JaHHBIE U YIPABISAIONIAas WH(OPMAIHUS HACIETYIOTCS TOJAMHOKECTBOM
Touek 3peHus. Ha pucynke 1.5 moka3aHa yacTb HMepapXuUu TOYEK 3pEHMS JUIsI CHCTEMBI
NOJJIEP’KKU 3aKa3a U yueTa TOBapOB.

Bce ToukM 3peHus

NOCTaBLWMK

/

COTPYAHMEKN

R

KANEHTDI

ToBap

-

e

KOHCYNBTaHT

aAMUHUCTPATO

noxynatTeno

MNocToaHHbIN

nokynarens

Pucynok 1.5 - Mepapxus Touek 3peHus

ATtTecTauus TpedOBaHM

ATTrecTanusa

JOJIKHa

IIPOJEMOHCTPUPOBATH,

qTo

TpeOoBaHUS

JNEUCTBUTENHHO

OTIPENIETISIIOT Ty CUCTEMY, KOTOPYIO XO4YeT MMETh 3aKa3uuk. [IpoBepka TpeOoBaHUI BakHA, TaK




Kak omnOKy B crenu@ukanuu TpeOOBaHUI MOTYT NMPUBECTU K MEPEAETIKE CUCTEMbI U OOIBIIUM
3aTparaM, ecii OyAayT oOHapyKeHbl BO BpeMs IMporiecca pa3paOOTKH CHUCTEMBl WJIM TOCTE
BBEJICHUS €€ B 3KCIuTyaTalnuio. CTOMMOCTh BHECEHMSI B CUCTEMY U3MEHEHUH, HEOOXOAUMBIX AJIs
ycTpaHeHUs OMmMOOK B TpeOOBAaHUAX, HAMHOTO BbIIIE, YEeM HCIpPABIECHUE OIIMOOK
NPOCKTHUPOBAHUS WM KOJAUpoBaHMA. lIpuumHa B TOM, YTO M3MEHEHHE TpeOOBaHMU OOBIYHO
BJIEUET 3a cO0O0M 3HAUMTENbHBIC U3MEHEHUS! B CHCTEME, MOC]Ie BHECEHUSI KOTOPBIX OHA JOJKHA
IIPOMTH OBTOPHOE TECTUPOBAHHUE.

Bo BpeMms mporiecca aTTecTaluy JA0JKHBI OBbITH BBIITOJIHEHBI PA3IMYHBIE THUIIBI IPOBEPOK
TpeOOBaHUI.

1. IlpoBepka mpaBmiIbHOCTH TpeboBaHuid. [lonb30BaTenb MOMKET CUMTATh, YTO CHUCTEMaA
HeoOXoauMa Ui BBIIOJHEHHUS HEKOTOPBIX OINpeneleHHBIX (yHkiuid. OpHako magbHEWIIHE
pa3MBbIIUICHHUS] U aHAJU3 MOTYT IPUBECTU K HEOOXOAMMOCTH BBEIEHHUS JOMOJHUTENBbHBIX WU
HOBBIX (yHKuMHA. CHCTEMBl TNpenHa3HAUYEHBI JIs Pa3HBIX TIOJIb30BaTeNe C pa3IMYHBIMU
MOTPEOHOCTSAMU, W TO3TOMY HaOop TpeOOBaHMI OyAeT NPENCTaBIATh COOOW HEKOTOPHIN
KOMITPOMHUCC MEX1y TpeOOBaHUSAMU TOJIb30BATENICH CUCTEMBI.

2.IIpoBepka Ha HENpPOTUBOPEUMBOCTH. Crenudukanus TpeOOBaHUI He JOJDKHA
COJIEp)KaTh MPOTHBOPEYMUA. ITO O3HA4YaeT, YTO B TPEOOBAHUAX HE JIOJDKHO OBITh
MPOTUBOpPEYAILIUX JIPYT JPYry OTpPaHMYEHUN WM Pa3IWYHBIX OINUCAHUN OJHOW M TOH Ke
CHUCTEMHOHU (yHKIINH.

3. [IpoBepka Ha monHOTy. Cienudukaius TpedoBaHUN TODKHA COAEPKATh TPEOOBAHUS,
KOTOpBIE ONPEEIIAIOT BCE CUCTEMHbIE (YHKIIUU U OTPAaHUYEHUS], HaJlaraéMbl€ Ha CUCTEMY.

4. IIpoBepka Ha BBINOTHUMOCTb. Ha OCHOBE 3HaHHS CYIIECTBYIOIIMX TEXHOJIOTHIMA
TpeOOBaHUS JIOJKHBI ObITH MPOBEPEHBl HAa BO3MOXKHOCTb WX PEAJbHOTO BBIIOJHEHUS. 3/1€Ch
TaK)Ke MPOBEPSIFOTCS BO3MOXKHOCTU (DUHAHCUPOBaHUA U TpaduK pazpabOTKH CUCTEMBI.

CyiiecTByeT psii METOJOB aTTecTalluu TpPeOOBaHUM, KOTOpPBIE MOXHO MCIOJIb30BaTh
COBMECTHO WJIM KaXKIBIH B OT/IETHHOCTH.

1. O630p TpeboBanwmii. TpeOOBaHMS CHCTEMHO aHATM3UPYIOTCS PEIICH3CHTAMHU.

2. [Iporotunuposanue. Ha 3ToM 3Tane mpoTOTUIT CUCTEMBI IEMOHCTPUPYETCS] KOHEUHBIM
MOJIB30BATEISIM | 3aKa3zuukKy. OHH MOTYT SKCIIEPHUMEHTHPOBATH C THM IPOTOTHUIIOM, YTOOBI
yOeaUThCs, YTO OH OTBEYAET UX MOTPEOHOCTSIM.

3. 'eHepansi TECTOBBIX CIICHapueB. B wmieane TpeOOBaHHS JOKHBI OBITh TaKHMH,
4TOOBI UX pealn3alnio MOKHO ObLIO IpoTecTupoBaTh. Eciu TecTsl 1uia TpeGoBaHuil pa3padbatsl-
BalOTCA KaK 4YacTh MpoIecca aTTeCTAallMM, TO YacTO 3TO MO3BOJIAET OOHAPYXHUTh MPOOJIEMBI B
cneundukanuu. Ecau Takue TeCThl CIOXHO MM HEBO3MOXKHO pa3paboTarh, TO OOBIYHO 3TO
03HAYaET, YTO TPEOOBAHUS TPYAHO BBIOJIHUTH U TIO3TOMY HEOOXOAMMO UX EPECMOTPETb.

4. ABTOMaTH3UPOBAHHBIH aHaIN3 HenpoTuBopeunBocTH. Eciu TpeGoBaHUs
NPEICTaBICHbBl B BHJIE CTPYKTYPHBIX WM (OPMAIBHBIX CHCTEMHBIX MOJENeH, MOXHO
UCMONb30BaTh MHCTpyMeHTanbHble CASE-cpencTBa A  MPOBEPKH  HEMPOTHUBOPEUUBOCTU
Mojenei. [l aBToMaTHU3MpPOBaHHOM MPOBEPKU HEMPOTHBOPEYMBOCTH HEOOXOAMMO MOCTPOUTH
0a3y MJaHHBIX TpeOOBaHMI W 3aTeM IPOBEPUTH Bce TpeOOBaHUS B 3TOW 0Oa3e JaHHBIX.
AHanuzaTop TpeOOBaHUN TOTOBUT OTYET 000 BCEX OOHAPYKEHHBIX MPOTUBOPEUHUSIX.

[Tonp3oBaTenbCKUe U CUCTEMHbIE TPEOOBAHUS

Ha ocHoBanuM mosrydyeHHBIX MOJENEN CTPOATCS MOJIb30BaTENIbCKHE TPEOOBaHMUS, T.€. KaK
ObUIO CKa3aHO B HayaJle OMMCAHUE HA €CTECTBEHHOM SI3bIKE (DYHKIIUH, BHITIOIHIEMBIX CUCTEMOH,
Y OTPAHUYEHUI, HAKJIAJbIBAEMbIX Ha HEE.

[Tonp3oBarenbckie TpeOOBaHUS OJDKHBI ONKCHIBATH BHEIIHEE IOBEJICHHE CHCTEMBI,
OCHOBHbIE (PYHKIIMH U CEPBUCHI MPEOCTaBIsIEMbIe CUCTEMOM, €€ He()yHKIIMOHAJIbHBIE CBOMCTBRA.
Heo6xoauMo BBIIENNTE OMOPHBIE TOYKH 3pEHUS M CTPYIIIHPOBATh TPEOOBaHUS B COOTBETCTBUU
¢ Humi. [lonb3oBarenbckue TpeOOBaHUS MOXKHO 0OPMUTH KaK MPOCTHIM NEPEUUCIEHUEM, TaK U
UCIOJIb3Ysl HOTAIMIO BAPMAHTOB UCIIOJIb30BAHHUS.

Jlanee cocTaBIstOTCS CUCTEMHBIE TpeOoBaHusl. OHU BKITIOYAIOT B CEO0s:



1. TpeGoBaHus K apXUTEKType cucTeMbl. Hampumep, 4uciio u pa3MelieHne XpaHmIuIl 1
CEpPBEPOB MPUIIOKEHHUI.

2. TpeboBanus Kk mapamerpaM oOopyaoBaHus. Hampumep, yactoTa MpOIECCOPOB
CEpBEpPOB U KIMEHTOB, 00BEM XpaHWIHUI, pa3Mep ONEPaTUBHOM M BUIEO MaMATH, MPOMYCKHas
CIIOCOOHOCTH KaHajia U T.J.

3. TpeboBanust k mapamerpaMm cuctembl. Hampumep, Bpems OTKJIMKa Ha JeWCTBUE
MOJIb30BATENsl, MAaKCUMAJIbHBIA pa3Mmep nepeaaBaeMoro (aiiina, MakcUMallbHasi CKOPOCTh
nepesavyy JaHHbIX, MAKCUMAallbHOE YUCIIO OJJHOBPEMEHHO pabOoTaroIIMX MOJIb30BaTENCH U T. .

4. TpeboBaHUs K IPOrpaMMHOMY UHTEpQEiicy.

5. TpeboBanust Kk  CTpykType  cuctembl.  Hampumep,  MacmrabupyemocTs,
pacnpenenéHHOCTb, MO1YJIBHOCTb, OTKPBITOCTb.
- MaclITabUPYyeMOCTh — BO3MOXKHOCTb PAaCIpPOCTPAaHEHMsI CUCTEMbl Ha OoJbIIoe

KOJINYECTBO MAIllMH, HE MPHUBOJMAINAs K MoTepe padorocrmocoOHOCTH M 3 deKTuBHOCTH, TpU
3TOM CIOCOOHOCTh CHCTEMBl HapallMBaTh CBOIO MOIIHOCTH JOJDKHA OINPENENATHCS TOJIBKO
MOITHOCTBIO COOTBETCTBYIOIIETO alIapaTHOTO 00eCIeUeHHS.

- pacmpeneNeHHOCTh - CHCTeMa JIOJDKHA IIOJAJCP)KUBATh paclpeeéHHOEe XpaHSHHE
JTAHHBIX.

- MOJYJIBHOCTh - CHCTEMa JIOJDKHA COCTOSITh M3 OTAEIBHBIX MOJIYJIEH, HHTETPUPOBAHHBIX
MEXIy COOOM.

- OTKPBITOCTh - HAJIWYHE OTKPBITBIX HHTEP(PEHCOB Ui BO3MOXXHOH J0pabOTKH U
MHTETPAUH C APYTUMH CUCTEMaMH.

6. TpeOoBaHMs 1O B3aMMOJCHUCTBHIO M MHTErpalluU C IpYyruMu cucremamu. Hampuwmep,
UCTIOJIb30BaHUE O00mIeil 0a3bl NaHHBIX, BO3MOXHOCTH IIOJIYYEHHs JIaHHBIX K3 0a3 JaHHBIX
OIpEeNEHHBIX CUCTEM H T.]I.

IMocTanoBKa 3a7a4M K NPaKTH4YeCKOii padoTe 1

1. I3yuuth npesiaraeMblii TEOPETUUECKUI MaTepual.

2. IlocTpouTh OMOpPHBIE TOYKK 3peHHs Ha ocHOBaHUU MeToga VORD mis popmupoBanus
U aHanu3a TpeOoBaHM. Pe3ynbTaToM [OMKHBI SIBUTHCA JIBE JUarpaMMbl: JuarpaMmma
UACHTU(DUKAIIMY TOUYEK 3PEHUS U AUarpaMMa UEpApXHH TOUEK 3PEHUS.

3. CoctaBuTh MH(POPMALMOHHYIO MOJENb OyaylIell CHCTEeMBbl, BKIIOYAIOIIYI0 B ceOs
ONMCAHWE OCHOBHBIX OOBEKTOB CHUCTEMBbl M B3aMMOJAEWUCTBUA Mexay HUMH. Ha ocHoBaHuu
UH(POPMALIMOHHOM MOJIeNH, uarpaMMbl UICHTU(UKALMN TOYEK 3PEHUs, TUarpaMMbl HE€papXuu
TOYEK 3peHus cHhopMUPOBATH TPEOOBAHUS MOJIH30BATENS U CUCTEMHbIE TPEOOBAHUS.

4. Odopmuts otuet. IIpeacTaBuTh OTYET [T 3ALIUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui
B cootBercTBHU C YKa3aHHOﬁ HpeﬂMeTHOﬁ 00JIaCTBI0O M KJIAaCcCOM pa3pa6aTLIBaeM0171

CUCTEMBI pa3padoTaTh 3aJjaHie Ha NHKEHEPHBIN MPOEKT.

Tabnuma 1.2 — InnuBuayanbHble 3aJaHUS

No [TpenmeTHas ob6nacth Kmacec UC

1 Cknan MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrtpouTtenbHoOe NpeAnpUsITHe NC yuyera

8 Bricuiee yue6HOe 3aBejieHue NC ynpasnenus
9 Wndpactpykrypa npeanpustus CIIIP

10 | AnnmaparHas HHPPACTPYKTYpa NPEANPHUITHS DKcIepTHas CUCTeMa




Conep:xanue oT4yeTa

[To BemMosHEeHHOW paboTe cocTaBisieTcss oTdeT. OTYET BBINMOJHACTCS B SJIEKTPOHHOM
Buze. [1o BBIMOTTHEHHOMY OTYETY ITPOBOAUTCS 3aIUTa MPAKTUIECKON pabOTHI.

Otder MO NpPaKTHUYECKON paboTe MOJDKEH COCTOSITh W3 CIEAYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJBHBIN JIUCT;

- BBOJAHAaA 4acCThb,

- OCHOBHAsI YaCTh;

- 3aKJII0YEHHE (BBIBOJBI).

BBoanas yacTe oTyeTa JOJIKHA BKIKOYATh MYHKTHI:

- YCIIOBUE 3aj]auu;

- IOPSIIOK BBIMIOJTHEHHUS.

- IPOrpaMMHO-aINapaTHbIE CPEICTBA, UCIOIb3yEMbIE IIPU BHITIOJIHEHUH PaOOTHI.

3amuTa OTYeTa MO 3aKJII0YaeTcsl B MPEAbSBICHUU MPENOAABATENI0 IMOJYUYEHHBIX
PE3yJIbTaTOB B BUAC (bafma U ACMOHCTpAalWU IMOJYYCHHBIX HABBIKOB ITPHU OTBCTAX HA BOMNPOCHL
IpenoaaBarers.

KOHTpOJIbeIe BOIIPOCHI

. UTo Takoe >KM3HEHHBIN UK UHKEHEPHOTO IpoeKTa?

. Haiite onpeneneHue MOJENN KU3HEHHOTO LIUKJIA MH)KEHEPHOT'O IPOEKTA.

. [IpuBenute 3Tansl pa3pabOTKU UHKEHEPHOTO MPOEKTA.

. Kakue sraner Brrogaet B cedst moens XKL [TO cormacao 'OCT 19.102-77?
. Urto BKJIIOYAeT B cebst aTamn NpeIpoOeKTHOTO UCCIe10BaHus?

. [lepeunciure PpyHKIIMOHAIBHBIE TPEOOBAHUS K MHKECHEPHOMY MPOCKTY.

. [lepeuncnure sKcIuTyaTallMOHHBIE TPEOOBAHUS K MH)KEHEPHOMY IPOCKTY.

. [lepeunciure npaBuiia pa3pabOTKH TEXHUYECKOTO 3a/1aHHUS.

. HazoBuTE OCHOBHBIE pa3Aenbl TEXHUUECKOTO 3aJaHMs.

10. HazoBure >Tambl BeIpaOOTKH TPEOOBAHUH K MHKEHEPHOMY IPOCKTY.

O©oOo~NOoO oIk WN -

IIpakTnuyeckas padora 2. MeToabl U cpecTBA MPOEKTHOI0 MEHEKMEHTA

e padoThl: U3ydEHHE METOJIOB U CPEICTB IMPOEKTHOIO MEHEI)KMEHTA MHKEHEPHBIX
pEeLIeHMI; TPUMEHEHNE METO/I0B U CPEJICTB MIPOEKTHOIO MEHEPKMEHTA.

[IpakTnyeckas paboTa HampaBlieHa Ha O3HAKOMIJIEHHE C TIPOIIECCOM OIHMCaHUS
MH)XEHEPHOT'0 MPOEKTa M MOJIyYeHHE HABBIKOB 110 MCIOJIb30BaHUIO OCHOBHBIX METOJIOB aHAIN3a
WH)KEHEPHOTO PEIICHHUS.

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS IPAKTUYECKOM padoThI:

- HAINYHUC OIMMUMCAHUA NHXKCHCPHOI'O IMTPOCKTA,

- IPOBE/ICHUE aHAIM3a OCYIIECTBUMOCTH BHIMIOJIHEHUS MPOEKTA;

- HATM4Ke 3aKITIOYCHHUS 0 BO3MOXXHOCTH peanu3aim MIPOCKTA,
COJIepKAIEr0 PEKOMEHAMN OTHOCUTEIBHO pa3pabOTKH CUCTEMBbI, Oa30BbIe MPEIOKEHUS 110
00BEMY TpebyeMoro OroJKeTa, YUCIy pa3padOTUYMKOB, BpEMEHH U TpeOyeMOMY IIPOrpaMMHOMY
00ecCTeyYeHuIo.

OcHoBBI TEOpHUH

[Ipobnembl ynpaBieHHs WH)XEHEPHBIMH HPOEKTaMU BIEpPBbIE MPOSBWINCHE B 60-x -
Hayaje 70-x TromOB, KOrja MpOBAJWINCh MHOTHE OOJNbIIME TMPOEKTH MO pa3zpaboTke
IPOTPaMMHBIX TPOAYKTOB. bbumn 3adukcupoBaHbl 3aiepkku B coszfganuu 10, oHO ObLIO
HEHA/IeKHBIM, 3aTpaThl Ha pa3paboTKy B HECKOJBKO pa3 MPEBOCXOJIWIM IepBOHAYaIbHbIE
OLICHKH, CO3JAaHHbIE IPOTrPAMMHBIE  CHUCTEMBI 4YacTO HMEJIM  HU3KUE  II0Ka3aTeau
MPOU3BOIUTENBHOCTH. [IpHUMHBI MpPOBAJIOB KOPEHWJIMCh B TEX MOAXOAAaX, KOTOpbIE
UCIIOJIb30BAIMCH B YIIPABIECHUH MpoeKkTaMu. [Ipumensemas MeToiuKa Obula OCHOBAaHA Ha OTIBITE



yIpaBJIeHUS] TEXHUYECKUMHU IPOEKTaMH M oOKa3ajach HedPPEeKTHUBHOM mpu pa3paboTke
MIPOrpaMMHOTO 00eCTIeUeHUS.

BaxHo mnoHuMarhe pasHHIy Mexay mnpodeccuonanbHoi  paspabotkoit  [IO wum
JHOOUTENBCKUM  IporpamMmupoBaHueM. HeoOXonumocTh — ympaBiieHUsT — IPOrpaMMHBIMU
NPOEKTaMU BBITEKAeT M3 TOro (pakra, 4to mporecc co3manus npodeccuonansHoro 10 Bcerna
ABJISIETCA CyOBEKTOM OIOPKETHOM IOJIMTUKU OpraHMu3alliu, 1€ OHO pa3pabaThIBaeTCs, U UMEET
BpEeMEHHbIE orpaHndeHusi. Pabora pykoBOgUTENsI MPOrPAMMHOTO MPOEKTA MO OONBIIOMY CUETY
3aKJII0YAeTCsl B TOM, YTOObI I'apaHTUPOBATh BBIOJIHEHHE 3TUX OIOJKETHBIX U BPEMEHHBIX
OTpaHUYEHUH ¢ yuyeToM Ou3Hec-1IeIel OpraHu3alui OTHOCUTEIBHO paspadaTsiBaemoro 110.

PykoBoauTenn  MpOEKTOB MPHU3BaHbl  CIUIAHUPOBATh  BCE  OdTalbl  Pa3pabOTKU
IpOorpaMMHOr0 mpoaykTa. OHHM TakkKe JOJDKHBI KOHTPOJIMPOBATH XOJ BBIOJHEHHS DPAadOT U
coOurofieHHsI Bcex TpeOyeMbIX cTaHIapToB. [IOCTOSHHBI KOHTPOJb 3a XOJOM BBINOJHEHUS
paboT HEoOXOoAWM sl TOTO, YTOOBI MpolLecc pa3padOTKM HE BBIXOAWJ 32 BPEMEHHBIE U
OrO/KETHbIE OTrpaHHUYEHHUs. XOpollee YIPaBICHHE HE TapaHTUPYET YCHEIIHOrO 3aBepIIEHUs
IIPOEKTa, HO IJI0X0€ yIpaBJIeHUE 0043aTENbHO IPUBEAET K €r0 MIPOBATY. ITO MOXKET BHIPAZUTHCS
B 3aJiepXkKKe CpokoB caauu rorooro 11O, B mpeBbIIEHHH CMETHOM CTOMMOCTH INPOEKTa U B
HecooTBeTcTBHH ToToBOTO [10 ciennukanum TpeGoBaHUH.

IIponiecc paspabotku I1O cymiecTBEHHO OTIMYAETCs OT MPOLECCOB peanu3aluu
TEXHUUYECKHUX IPOEKTOB, YTO [OPOXKAAET OINPEACICHHbIE CIOXHOCTH B  YIPABJICHUU
IPOTrPaMMHBIMU IPOEKTAMHU:

1. IlporpammHBIi npoayKT HemarepuaieH. [IporpaMmMHoe oOecriedeHre HeMaTeprallbHO,
€ro HeJsb3sl YBHJIETh WIM HOTporars. PykoBoauTe b NPOrpaMMHOIO IIPOEKTa HE BUJIUT MPOLECC
"pocta" paspabatsiBacmoro I1O. OH MOXeT mojaratbCsi TOJBKO Ha JOKYMEHTAIMIO, KOTOpas
bukcupyer npouecc pazpabOTKH MIPOrpaMMHOTO IPOJYKTA.

2. He cymectByeT cranaapTHBIX mporeccoB paspadbotku [10. Ha cerogusmauii 1eHp He
CYLIECTBYET UYETKOW 3aBUCHUMOCTH MeXxay mpoueccoM coszganus 110 u Tumom co3znaBaemMoro
IPOrPaMMHOr0 MpoAyKTa. J[pyrue TeXHHYECKUE NUCLUUIUIMHBI UMEIOT JJIUTENbHYI0 HCTOPHIO,
nporecchl pa3palOTKM TEXHUYECKUX M3JEIMH MHOTOKPAaTHO ONpoOOBaHbI U IPOBEPEHBI.
[Tpouecchl co3nanus OOJBIIMHCTBA TEXHUYECKUX CHUCTEM XOpOIIO H3Yy4eHbl. M3yueHuem xe
npoueccos cozganus 110 crennanvcTsl 3aHUMAKOTCS TOJIBKO nocienHee BpeMs. 1loaromy noka
HeNb3s TOYHO IpelicKa3aTh, Ha KakoM J3Tare mporecca pa3paborku 10 Moryr BO3SHUKHYTH
npo0JIeMBbl, YTPOXKAIOIIUE BCEMY TPOrPAMMHOMY ITPOEKTY.

3. bonpime mporpaMMHBIE TIPOEKTHI - 3TO 4YacTo "OJHOpa3oBble" MpoekThl. bombmme
IpOTrpaMMHBIE MPOEKTHI, KaK MPABUJIO0, 3HAYUTEIBHO OTIMYAIOTCA OT MPOEKTOB, PEATM30BAHHBIX
panee. IlosTomy, 4YTOOBI YMEHBIINTH HEOINPENEICHHOCTh B IUIAHUPOBAHUU IPOEKTA,
PYKOBOJUTENN IPOEKTOB JOJDKHBI 00J7alaTh OYeHb OOJBIIMM MpakTH4YecKUM omnblToM. Ho
MOCTOSIHHBIE TEXHOJIOTMYECKNE M3MEHEHUS! B KOMIIbIOTEPHOM TEXHHKE M KOMMYHHMKAI[MOHHOM
000pyIOBaHUU OOECLIEHUBAIOT MPEAbIIYIINI ONBIT. 3HAHUS U HABBIKHM, HAKOIIJIEHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCSA B HOBOM IIPOEKTE.

IlepeuncienHble OTIMYKS MOTYT IIPUBECTH K TOMY, YTO peau3alis IpoeKTa BhIHAET U3
BPEMEHHOI0 TpaduKa WU TPEBBICUT OKJKETHbIE accurHoBaHMs. [IporpamMMHbIE CHCTEMBI
3a4acTyl0 OKAa3bIBAIOTCSI HOBMHKAMH Kak B "HJEOJIOTMYECKOM'", TaK M B TEXHHYECKOM ILIAaHE.
[ToaTomy, mpenBUas BO3MOXKHBIE IMPOOJIEMBbI B peaau3aliyd MPOrpaMMHOTO MPOEKTa, CIeAyeT
BCerJa MOMHHUTb, YTO MHOTMM H3 HHUX CBOICTBEHHO BBIXOJWUTh 332 PAMKHU BPEMEHHBIX U
OIOI)KETHBIX OTPAHUYEHHH.

IIpouecc ynpasiennsi pa3padoTKoii HHAKEHEPHOTO NMPOEKTA

HeBo3MoxHO omucath M CTaHIApTU3HPOBATh BCE PAOOTHI, BHIIOJIHSAEMBIE B MPOEKTE IO
coznanuto [10. Itu paboThl BecbMa CYIIECTBEHHO 3aBUCAT OT OpraHU3alllH, TJ€ BBITOIHIETCS
pa3zpabotka I1O, m or THma co3maBaeMoro mnporpamMmMHoro mnpoaykra. Ho Bcerma MokHO
BBIIETIUTH CIEAYIOLIHUE:

- Hanmucanue npennoxxenwnii mo cozpanuto [10.

- [InanupoBanue u coctaBieHue rpadpuka padbot no cozaanuto I10.



- OLIeHNBaHNE CTOUMOCTH IIPOEKTA.

- [Ton6op nmepconarna.

- KoHTposb 32 X0/10M BBINOIHEHUS padoT.

- Hanncanue oT4eTOB M IPEICTABICHUM.

IlepBast cragust MPOrpaMMHOIO MPOEKTa MOKET COCTOATh M3 HANKUCAHUS MPEIJIOKEHUN
0 peanu3aluy 3Toro npoekta. [Ipemioxkenus 10IKHbBI COAEPKaTh ONUCAHKUE LesIel IPOEKTOB U
croco6oB ux noctxkeHus. OHU Takke 0OBIYHO BKITFOYAIOT B CeOsl OICHKH (PMHAHCOBBIX U Bpe-
MEHHBIX 3aTpaT Ha BbINOJHEHUE Inpoekra. [Ipy HeoOXoAMMOCTH 3[eChb MOTYT HPUBOAUTHCS
000CHOBaHHU Ul NEpeJayd IIPOEKTa Ha BBIIIOJHEHUE CTOPOHHEH OpraHu3aluy WM KOMaHJe
pa3pabOTUHKOB.

Hanmcanue mnpemioxkeHuil — OYeHb OTBETCTBEHHAas paboTa, Tak Kak ISl MHOTHX
OpraHu3anii Bompoc O TOM, OyIeT JM MNPOEKT BBINOJHATHCA CaMOM OpraHu3aluel wuiu
pa3palaTbeiBaTbcsl IO KOHTPAaKTy CTOpPOHHEH KOMIIaHWEH, sBiseTcs Kpurtudeckum. He
CYLIECTBYET KaKMX-JIMOO PEKOMEHJIAIMI 110 HAIIMCAHUIO IIPEUIOKEHUI, MHOIO€ 3/1€Ch 3aBHCUT
OT OIIBIT.

Ha sTtane niuaHupoBaHusi MpOEKTa ONPEAEISIOTCS MPOLECChl, 3Talbl U MOJIYYEHHBbIE Ha
Ka)KJOM U3 HUX PE3Yy/bTaThl, KOTOPbIE JOJKHBI IPUBECTU K BBINOJIHEHUIO IIpoekTa. Peanuszanus
3TOrO IUIaHA MPUBEIET K JOCTHXKEHMIO Lenei mpoekra. OmpeneneHue CTOMMOCTH MPOEKTa
HaIpsIMyIO0 CBSI3aHO C €ro IJIaHUPOBAaHUEM, IOCKOJIbKY 37€Chb OLIEHHUBAIOTCS PECYpPChl, Tpe-
Oyroruecs /171l BHIIOJIHEHUS IUIaHA.

KoHTpoib 3a Xx010M BBINOIHEHHUS] paObOT (MOHUTOPUHI MPOEKTAa) — 3TO HENPEPHIBHBIN
npoliecc, MPOoJOIKAOIIMICA B TEYEHHUE BCEI0 CpPOKa peanu3aluu npoekrta. PykoBoauTens 10i-
KEH TIOCTOSIHHO OTCIIEKMBATh XOJ pean3alliil MPOEKTa M CPaBHHUBATh (DaKTHYECKHE W ILIa-
HOBBIE TI0KA3aTeIM BBIIOJIHEHUS pabOT ¢ MX CTOMMOCTBIO. XOTS MHOTHE OpPraHU3allul UMEIOT
MeXaHU3MBbI (POPMATILHOTO MOHHTOPUHTA paOOT, ONMBITHBIA PYKOBOJUTENh MOXKET COCTaBUTH SIC-
HYIO KapTHUHY O CTaJuM Pa3BUTHUHU IIPOEKTa INPOCTO IMyTeM HepOopMaabHOro OOLIeHHUs ¢ pa3pa-
OoTuMKamH.

HedopmanbHblii MOHUTOPUHT YacTO MOMOTaeT OOHAPY>KUTh NMOTEHLUAJIbHBIE ITPOOJIEMBI,
KOTOpBIE B SIBHOM BHUJE MOTYT OOHapyXHUThCs mo3aHee. Hampumep, exenHeBHOE 00Cy)KIeHUE
X0/JIa BBIMOJIHEHUS] pab0T MOXET BBIABUTH OTAEIbHBIE HEAOPAOOTKH B CO37]aBA€MOM MPOrpaMM-
HOM HIpOAYyKTe. BMecTO 0XHaaHUsg OTYETOB, B KOTOPBIX OyneT oTpaxeH (akT "mpoOykcoBkH"
rpagpuka paboT, MOXHO OOCYAUTh CO CHEIMAIMCTaMH HaMeyaloIluecs MPOrpaMMHCTCKHUE
po0JIeMbl U HE AOMYCTUTD CpbIBa Ipaduka padoT.

B TedeHume peanuzanuum MpoekTa OOBIYHO MPOMCXOJUT HECKOJIBKO (HhOpMaIbHBIX
KOHTPOJIBHBIX ITPOBEPOK X0J1a BBIMOJHEHUS padboT 1o co3znanuto I10. Takue npoBepKH JOIKHBI
JaTh OOLIYI0 KapTHHY XOJla peai3allid IMpOEKTa B IEJIOM U IOKa3aTh, HACKOJBKO YK€
pa3paboTtanHas yacTtb [10 cooTBETCTBYET LIEISAM MPOEKTA.

Bpewmst BbINOHEHUS OONBLIMX TPOTPAMMHBIX MPOEKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B Teuenue aToro BpeMeHHU L€ ¥ HAMEPEHUs OpraHU3aliy, 3aKa3aBIlel IpOrpaMMHBIN MTPOEKT,
MOTYT CYIIECTBEHHO H3MEHUThCS. MOXKET OKazaThCs, YTO pa3palbaTbIBaeMblil NMPOrpaMMHbBIN
IOPOAYKT CTajl YK€ HEHYXHBbIM JIMOO HCXOAHble TpeboBaHMs K co3naBaeMomy IIO mpocro
ycTapead M HMX HEoOXOIUMO KapAWHAIbHO MEHATh. B Takol cHTyalluM pYyKOBOJICTBO
OpraHu3anu-pa3padboTyrKa MOKET MPUHATH pElIeHre O npekpamieHnn pazpadbotku 110 mwim o0
U3MEHEHUH MpPOEeKTa B ILEJIOM C TeM, 4TOObl Y4eCTh W3MEHMBIIMECS LEIHM M HaMepeHHs
OpraHu3au-3aKa3uuKa.

PykoBoauTenn MpoeKTOB OOBIYHO O0s3aHBI CaMM MOJOMPaTh MCIOJIHUTENEH sl CBOMX
NpoeKkToB. B wuueanbHOM ciiydyae mnpodecCHOHaIbHBIA YpPOBEHb HCIIOJHUTENEH JOKEH COo-
OTBETCTBOBaTh TOH paboTe, KOTOPYI0 OHU OyIyT BBINOJHATH B XOJ€ pPEANM3alUU TPOEKTA.
OpnHako BO MHOTHX CIIy4asiX pYKOBOJIUTENM JOJKHBI MOJIaraTbCcsl Ha KOMaHAy pa3pabOTUMKOB,
KOTOpas Jjajeka oT wujaeanbHo. Takas cuTyauus MOXeT OBITh BbI3BaHA CIEAYIOIIUMU
pUYHNHAMMU:



1. BromxeT mpoeKkTa He MO3BOJISET NMPHUBJICYh BHICOKOKBANU(UIIMPOBAHHBIN nepcoHan. B
TaKOM CJIy4ae 3a MEHBUIYIO IUIATy IMPUBJIEKAIOTCA MEHEe KBATU(PUIIMPOBAHHBIE CIIELIUATHUCTHI.

2. BpIBalOT CHUTyalMW, KOT/Ia HEBO3MOXKHO HAWTH CHEIHAJINCTOB HEOOXOIMMOM
KBaJIM(UKALMKM Kak B caMOM oOpraHu3anuu-paspadoTuMke, Tak M BHe ee. Hanpumep, B
opranu3zanuu "Iydmmye 1" MOTYT ObITh YK€ 3aHSTHI B IPYTUX MPOEKTaX.

3. OpraHu3anuss Xo4eT MOBBICUTh NPOGECCHOHATIBbHBIN YPOBEHb CBOMX pPaOOTHUKOB. B
TOM CiIy4a€ OHAa MOKET IpPHBIIEYb K YYaCTHIO B IPOEKTE HEONBITHBIX WJIM HEJOCTATOYHO
KBAJIM(ULHUPOBAHHBIX PAOOTHUKOB, YTOOBI OHU NMPHOOPEIN HEOOXOAUMBINM OIBIT U MOYYHUIIUCH Y
00J1€€ ONBITHBIX CHELUAUCTOB.

Taxkum o0Opa3oM, MOUYTH Beerza noadop CHEUaTUCTOB JUIsl BBIIOJIHEHUS IPOEKTa UMEeT
OTpeieIeHHbIE OTPAaHHYCHHSI U HE SBJISIETCS CBOOOAHBIM. BMecTe ¢ TeM HE0OXOIMMO, YTOOBI
XOTs Obl HECKOJIBKO WIEHOB TIpYHNbl pa3pabOTUYMKOB MMEIM KBATU(PHUKALMIO U OIBIT,
JOCTaTOYHbIC JUI pabOThl HAJl JaHHBIM MPOEKTOM. B MpOTHBHOM ciiydae HEBO3MOXKHO U30€KaTh
ommbok B pazpadoTtke I10.

PykoBoauTenp mpoekTa 0OBIYHO 00s3aH MOCHUIATh OTYETHI O XOJ€ €r0 BBIMOJIHEHUS KaK
3aKa3uuKy, TaK W MOAPAIHBIM OpraHM3alUsAM. OTO JOJDKHBI ObITh KpaTKHe JOKYMEHTHI,
OCHOBaHHbIE Ha HH(OPMAINH, N3BJIEKAEMOM U3 MOAPOOHBIX' OTYETOB O POEKTe. B 3THX oTdeTax
JOJDKHA ObITh Ta HH(pOpMalMs, KOTOpas I03BOJISET YETKO OLEHUTh CTEeNEeHb TI'OTOBHOCTU
C03/1aBa€éMOI0 IIPOrpPaMMHOTO MPOAYKTA.

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

- PykoBoaurens — ol1iee pyKOBOICTBO IPOEKTOM, HAallMCaHUE JOKYMEHTAIUH, O0IIeHUe
¢ 3akazuukom I10;

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

- Tectep — cocraBieHue IIaHa TECTUPOBaHUS U arTtecTauuu rorosoro [1O (mponykra),
COCTaBJICHUE CLIEHApHUsl TECTUPOBAHUS, 0a30BBIN MpUMEpP, MPOBEICHIE MEPONPHUATHH 110 TUIAHY
TECTUPOBAHUS;

- Pazpabotunuk — MonaenuMpoBaHME  KOMIIOHEHT IpPOrPaMMHOr0  oOecredeHus,
KOJIUPOBAHUE.

IInanupoBanue npoexTa pa3padoTKN MHKEHEPHOI0 MPOEKTa

O¢¢dexTuBHOE yNpaBiIeHHWE MPOrPaMMHBIM TPOEKTOM HAMNpsAMYKO 3aBUCHT  OT
MPAaBWIBHOTO IUIAHUPOBaHUS padOT, HEOOXOAMMBIX Uil €ro BbIOJIHEHUsA. [lnman momoraer
PYKOBOJUTENIO TNpeNBUIETh MPOOIEMbl, KOTOpble MOT'YT BO3HUKHYTh Ha KakuX-Iu0O0 3Tamax
cospanus 1O, u pa3paboTaTh MPEBEHTUBHBIE MEPHI A UX MNPEAYNPEKICHUS WIH PEIICHUs.
[Inan, pa3paboTaHHBII Ha HadalbHOM JTale IMPOEKTa, paccCMaTPUBAETCS BCEMH €ro
YYaCTHUKAMU KaK pPYKOBOJSAIIMN JTOKYMEHT, BBIIIOJIHEHHE KOTOPOrO JIOJKHO MPHUBECTH K
YCIIEIIHOMY 3aBEPIIECHUIO TIPOEKTa. OTOT IEpPBOHAYAIBHBIA IIAH JODKEH MaKCHMalIbHO
10IpOOHO OMMCHIBATH BCE ATAIBI pean3aliy POEKTa.

IIpouecc nmuaHMpoBaHUS HAYMHAETCS, UCXOIS M3 ONMCAHUSA CHCTEMBI, C ONPEACIICHUS
MPOEKTHBIX OrPAaHUYEHUH (BPEMEHHbIE OTpaHUYEHHUs, BO3MOXKHOCTH HAJIMYHOIO IepCOHaa,
OIO/KETHbIE OTPaHMYECHUS U T.J.). DTU OTPAaHUYEHUS JOJDKHBI ONPENENAThCs MapayieNIbHO ¢
OIICHMBAHHEM IPOEKTHBIX MapaMeTpOB, TaKUX KaK CTPYKTypa U pa3Mep IMpOeKTa, a TaKxKe
pacripenesnieHueM (QYHKIHMH Cpeu WCHOJIHUTENEH. 3aTeM OIpeNesIsioTCsl 3Tanbl pa3paboTKu U
TO, KaKue pe3yJbTaThl JTOKYMEHTallUs, MPOTOTHUIIbI, MOJCUCTEMBbl WM BEPCUU MPOTPAMMHOIO
OPOAYKTa) JOJDKHBI OBITH MOJNy4eHbl 10 OKOHYAHMM JTHX JTamnoB. /Jlanee HaumHaeTcs
UKJIMYecKasi yacTh ruianupoBaHus. CHavana pa3pabaTsiBaeTcsi rpaguk paboT MO BHIMTOIHEHHUIO
IPOEKTa WIIH JIaeTCs pa3pellieHre Ha MpoI0JKEHNE UCTIONb30BaHMs paHee CO3aHHOTO TpaduKa.
[Tocne 3TOro MpoOBOJIUTCS KOHTPOJIb BBINOJHEHUS PA0OT W OTMEYAIOTCSl PACXOXKACHUS MEXIY
peabHBIM U TUIAHOBBIM X0JI0OM padoT.

Jlanee, mo Mepe MOCTYIUJICHUS] HOBOM HHQOpPMAIMM O XOJE BBINOJHEHUS MPOEKTa,
BO3MO>KEH IIEPECMOTP NEPBOHAYAIBHBIX OLIEHOK MApaMETPOB MPOEKTa. DTO, B CBOIO OYEPEb,



MOXET TPHUBECTH K H3MEHEHHIO Tpaduka pabor. Ecnmm B pesynbTare 3THX H3MEHEHUH
HapyLalTCs CPOKH 3aBEPIIEHMs] IMPOEKTa, TOJDKHBI ObITh IEPECMOTPEHBI (M COIIACOBaHbI C
3aka3zuukoM 110) mpoekTHbIE OrpaHUYEHHUS.

KoHeuHO, GONBIIMHCTBO PYKOBOAMTENEH IMPOEKTOB HE IyMarOT, YTO pean3alus HUX
IPOEKTOB MPONUJIET TIaaKko, 6e3 BCAKkuX mpobiem. XKenarenbHO onucaTh BO3MOXKHBIE TPOOIEMBI
ele 710 TOro, Kak OHU MPOsIBAT ceOs B XO/€ BBINOJIHEHUS IIpoekTa. [loaTomy sydie cocTaBisTh
"meccumuctrueckue" rpaduku pador, yem "onTumuctuueckue". Ho, KOHEYHO, HEBO3MOXKHO
IOCTPOUTh IIJIaH, YYUTHIBAIOIIMHA BCE, B TOM 4HCIE Cly4yailHble, MPOOJEMBI U 3aJEPKKHU
BBITIOJIHEHUS MPOEKTA, MOTOMY M BO3HHKAET HEOOXOIUMOCTH IMEPHOAMYECKOrO IEepecMoTpa
IPOEKTHBIX OTPAHUYEHUI U ATANOB CO3JaHUS IPOrPAMMHOIO IPOAYKTA.

[Iman mpoekTa MOJDKEH YEeTKO I0Ka3aTh PECypChl, HEOOXOAMMBIE MJsl pealu3auu
IPOEKTa, pasjieieHue padoT Ha 3Talbl U BPEMEHHOM IpaduK BBINOJHEHMS ITHX 3TamnoB. B
HEKOTOPBIX OpPraHM3alMAX IUIaH IPOEKTa COCTABISETCS KaK €AMHBINA JOKYMEHT, COJEpKalluil
BCE BUJbI IUIAHOB, OMMCAaHHBIX BbIIE. B Apyrux ciaydasx IUIaH IPOEKTa OMHUCHIBAET TOJIBKO
TexHosoruueckuit npouecc cozpanus [10. B Takom miane o0s3aTenbHO MPUCYTCTBYIOT CCHIIIKU
Ha IJIaHbl IPYTUX BUJIOB, HO OHU pa3pabaThIBalOTCS OTAEIBHO OT IIaHa MIPOEKTA.

Jleranu3anusi IUIAHOB TMPOEKTOB OYEHb PA3HUTCA B 3aBHCHMOCTH OT THIIA pa3padaThi-
BAaEMOIo MPOrpaMMHOI0 MPOJAYKTa U OpraHusanuu-padpadoruuka. Ho B mobom ciyyae 60:b-
IIMHCTBO IUIAHOB COJIEPKAT CIEAYIOLIUE Pa3/Iebl.

1. Beenenue. Kparkoe omnucaHnue 1eneil MpoekTa M HPOEKTHBIX OrpaHUYEHUI
(OrOJIKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaXKHbI JJIs1 YIIPABICHUSI IPOESKTOM.

2. OpraHuzanusi BBINOJNHEHUs mpoekta. Omnucanue crnocoba moadopa KOMaH]Ib
pa3pabOTUYUKOB U paclpeeieHIe 00s3aHHOCTEN MEXK/y YeHAaMU KOMaH/IbI.

3. AHamu3 puckoB. OnMcaHue BO3MOXHBIX IPOEKTHBIX PHUCKOB, BEPOSTHOCTH UX
IIPOSIBJICHUS M CTpaTEruii, HAIPaBJICHHbBIX HA UX YMEHbILICHUE.

4. AunapaTHble M NpPOrpaMMHBIE PECypChl, HEOOXOAMMBIE Ul pealu3alud IpPOEKTa.
[lepeueHp anmapaTHBIX CPEJACTB U MPOTPAMMHOI0 00ecIieyeH s, HEOOX0AUMOTO AJIsl pa3pabOTKU
nporpaMMHOro mnponykra. Ecin annapaTHble cpeiacTBa TpeOyeTcs 3aKynaTh, HMPUBOAMTCS UX
CTOMMOCTbH COBMECTHO € Tpa)MKOM 3aKYIIKH U TIOCTAaBKH.

5. Pazbuenne pabor Ha ortansl. [lpomecc peanmu3anuum mNpoekTa pa3z0OHBaeTcs Ha
OTJIEIbHBIE IIPOLIECCHI, OINPENEISIOTCS STalbl BBINOJHEHUS MPOEKTa, MPUBOAUTCS OINKCAHUE
pe3yabTaToB ("BBIXO0B") KAXJIOTO Tana U KOHTPOJIbHBIE OTMETKH.

6. 'paduk paGor. B s3ToM rpaduke oToOpakaroTcs 3aBUCUMOCTH MEXKIY OTICIbHBIMU
nporneccamu (3tanamu) pazpadorku I10, oleHKH BpeMeHHM UX BBINOJHEHUS U pacrpeseieHue
YWIEHOB KOMaH 1bl pa3padO0TYMKOB 110 OTJEJIbHBIM 3Tanam.

7. MexaHM3Mbl MOHUTOPMHIAa M KOHTPOJII 3a XOJOM BBINOJHEHHUS TPOEKTA.
OnuceIBalOTCs MPEJOCTaBIsIEMbIE PYKOBOAUTENEM OTUETHI O XO/I€ BBIIIOJIHEHUS padOT, CPOKH UX
NPEOCTABIICHUS, a TAK)KE MEXaHU3Mbl MOHUTOPHUHIA BCETO MPOEKTA.

[Inan noskeH peryiaspHO mepecMaTpuBaThCsl B Ipolecce peanusanuu npoekrta. OaHu
YacTH IUIaHa, Hampumep rpaduk paboT, U3MEHSIOTCS 4acTo, Jpyrue Oosee craOuibHBL. Jlis
BHECEHUS HM3MEHEHUNl B IUIaH TpedyeTcss cheuuanbHas OpraHu3alMs JTOKYMEHTOIOTOKA,
MIO3BOJIAOIAs OTCIEKUBATh 3TH U3MEHEHUS.

ITocTanoBKa 3a1a4n K NPaKTHYeCKOl padoTe 2

1. 3yunTs npearaeMplii TEOpETHUECKHUIM MaTepHal.

2. CoctaBuTh MOAPOOHOE OMUCAHNE HHKEHEPHOTO MPOEKTA.

3. Ha ocHOBaHMM oOmNMCAaHWS WMHXEHEPHOTO TIPOEKTa TMPOBECTH aHAIM3 IpoIecca
OpraHu3aluy NPOEeKTUPOBaHUs. B X01e aHaiM3a OTBETUTH Ha BOIIPOCHI:

- Yro mpoun3oiieT ¢ opraHu3aiuen, eciim cuctemMa He OyJIeT BBEJIeHa B AKCIUTyaTaluio?

- Kakne Ttexymue mnpoOieMbl CYIIECTBYIOT B OpraHM3alMM M Kak HOBas cHCTEMa
MOMOXET UX PELIUTh?



- Kakum o0Opaszom cucrema Oyaer cnocoOCTBOBATH 1esiM OuzHeca?
- TpeOyer nm pa3paboTKa CHCTEMBI TEXHOJIOTHH, KOTOPasi 10 3TOTO HE MCIIOIh30BATACH B

opraHu3aiuun?

Pe3y.]'II>TaTOM aHalli3a JAOOJDKHO SABUTBCA 3aKJIFOUECHHUE O BO3MOXKHOCTU pcaiu3allin

IIPOEKTA.

4. PacripenenuTh poiu B Tpymme (PyKOBOIUTENb HPOEKTa-pa3padOTYMK, CHUCTEMHBIH

AHATTUTHK-Pa3padOTUYHK, TECTEP-Pa3padOTIHK).
5. 3an0JIHUTD pa3/ienbl JIaHa:
- Beenenue
- Opranusanys BbIIIOJIHEHUS IIPOEKTa
- AHanIu3 PUCKOB

Pa3gensl JOMKHBI cOAep)KaTh PEKOMEHNAIMHM OTHOCHUTEIBHO pPa3pabOTKU CHUCTEMBI,
0a30Bble IpeIIOKEHHs M0 00BEMY TpeOyeMoro OroKeTa, YUCIy pa3padOTUMKOB, BPEMEHH U

TpeOyeMOMy MPOrpaMMHOMY OOECIIEUEHHUIO.

6. Odopmuts otuert. [IpeacTaBUTh OTYET /IS 3aLUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B cootBercTBUM C yKa3zaHHOW INpeAMETHON 00NacThi0 M KjaccoM pa3pabaThiBaeMOMN
MH(POPMALIMOHHOM CcHCTEeMBbl pa3paboTaTh ONUCAaHHWE HWH(OPMAIMOHHON CHCTEMBbI U NPOBECTH

aHaJIn3 Iponecca Opranu3alivi HHKCHCPHOT'O ITPOCKTA.

Tabnuna 2.1 — lnnuBuyanbHble 3aJaHUS

No ITpeameTHas o6acThb Kimacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 ToproBoe npeanpusiTue B2C

6 [Toprain B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

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

10 | AnnapatHas UHQPACTPYKTypa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xaHue oTyeTa

ITo BbImonHEeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOIHAETCA B DJIEKTPOHHOM
Buje. [1o BRIMONHEHHOMY OTUYETY IPOBOAMTCS 3alllUTa MPAKTUYECKOMPAOOTHI.
OTuer mO NpPaKkTUYECKOH paboTe IOMKEH COCTOATh U3 CIEAYIOIIMX CTPYKTYPHBIX

9JICMCHTOB!:
- TPITy.]'II:HBIfI JINCT,

- BBOJHAsl 4YacTb: KpPaTKO€ ONMCAHME LEeJed MNpoeKTa M MPOEKTHBIX OrpaHUYEHUI
(OXOKETHBIX, BPEMEHHBIX U T.[I.), KOTOPbIE BaXKHBI JUISl YIIPABIECHUS IIPOEKTOM.

BBO}IHaSI JaCcTb OTYCTAa [JOJDKHA BKJIKOYATH ITYHKTBI:

YCJIOBHUE 3aJlavyr; IOPAA0K

BBITIOJIHCHUA; IIPOTPAMMHO-AIIITIAPATHBIC CPEACTBA, UCIIOJIB3YCMBIC ITPU BBIITOJIHCHUN paGOTBI.

- OCHOBHAs 4acTh (omucaHue padoOThl): onmucaHue WHGOPMAITMOHHOW CHUCTEMBI;, aHAIINU3
mpolecca OpraHu3aluy TPOEeKTUPOBAHUS; POIIH.

OcHOBHas 9acTh OTYETa BKIIIOYACT B CeOsl: ONMHMCAHWE WHKCHEPHOTO MPOCKTA - HATUIHE
3aKTIOYEHHUS O BO3MOXKHOCTH  peallM3allud  TPOEKTa, COACPXKAIEro  peKOMEHIAINH
OTHOCHUTEIIHO Pa3pabOTKH CHCTEMBI, 0a30BbIe TIPEIOKEHHS 10 00BEMY TpebyeMoro OropKeTa,
YHCIy pa3pabOTYMKOB, BPEMEHH U TpeOyeMoMy NPOrpaMMHOMY OOECIICUCHHIO; aHaIH3
OCYIIECTBHMOCTH: yKa3aTh BO3MOXKHBIC TPOOJEMBI W IYTH WX PEIICHUS; POJIH yJaCTHHKOB
TPYNIBI Pa3pabOTKU HHKEHEPHOTO MPOEKTA.



- 3aKJII0OYCHHE (BBIBOJBI);

- CIIIUCOK MCTOJIb30BAaHHOM JINTEPATYPHI.

3ammMra OT4YeTa 3aKJII0YaeTCsl B MPEAbSIBICHUU MPENOAABATENI0  MOJYyYEHHBIX
pe3ynbTaToB B BHUjC ¢aiijia U IeMOHCTPAIUU MOJIYYCHHBIX HABBIKOB IPU OTBETaX Ha BOIPOCHI
MIPENo/1aBaTelIs.

KoHTpoJibHBIE BONIPOCHI

1. [Ipeanoxure, KTOo OBl MOr YyYacTBOBaTh B (OPMUPOBAHWUM TPEOOBAHHU ISt
YHHUBEPCUTETCKONW CHCTEMBbl PEruCTpaluy CTyJeHTOB. OObACHUTE, MOYEMY IOYTH HEU30EKHO,
410 TpeOoBaHus, CPOPMYIUPOBAHHBIE PA3HBIMHU JIULAMH, OYAYT IPOTUBOPEUUBEI.

2. PazpabarbiBaercs cuctema IIO nns aBToMaTu3anuu OMOJIMOTEYHOro Karajora. Jrta
cucremMa OyneT cojaepkaThb HMH(OPMAIMIO OTHOCHTENBHO BCEX KHUT B OuOnHMoTeke u Oyner
noje3sHa OMONIMOTEYHOMY MepcoHaly, aOoHeHTaM M uyuraTensM. Cucrema JOJDKHA HMETh
CpeAcTBa IMPOCMOTPa Karajora, CpeiACTBa CO3JaHHs 3alpoCOB M CPEACTBA, IO3BOJISIOIINE
H0JIb30BATENSIM PE3ePBUPOBATh KHUIH, HaXOJsIMECs B JAaHHBIM MOMEHT Ha pykax. Onpenennre
OCHOBHBIE OTIOPHBIE TOYKH 3PEHUs, KOTOPBIE HEOOXOIMMO YUECTh B CIICHU(BUKAIINA CUCTEMBI, U
HOKaKUTE UX B3aMMOOTHOUICHHUS, UCIIOJIB3Ysl JUarpaMMy UepapXuu TOUEK 3pEHHUsL.

3. lns Tpex TOYeK 3peHus, ONpEACICHHBIX B CHCTEME OHMOJIMOTEYHOro KaTayora,
YKa)KUTE CEpBUCHI U COOTBETCTBYIOLIME JIaHHBIE, KOTOPbIE O0ECIEeYMBAIOTCA 3TUMH TOUYKaAMHU
3peHHs, ¥ COOBITHS, KOTOPBIC YIPABIISIOT STUMHU CEPBUCAMHU.

4. Kto momxkeH mpoBOaUTH 0030p TpeOomaHmii? Hapucyiite mMomens mpoiecca 0030pa
TpeOOBaHUIA.

5. Bama xomnanust Ucnonb3yeT CTaHAAPTHBIA METOJ aHanu3a TpeboBaHui. B mpouecce
paboThl Bbl OOHAPYKWIM, YTO 3TOT METOJ HE YUYMTHIBAECT COLMAJIbHBIE (DAKTOPBI, BaXKHBIE IS
CHCTEMBI, KOTOPYIO Bbl aHaIM3WpyeTe. Bam pykoBOAHWTENb Jaln BaM SICHO IOHSTH, KaKOMY
METOAY aHaJIM3a HYKHO cieoBaTh. OOCyHTE, UTO BbI JOJDKHBI JieflaTh B TAKOM CUTYalUH.

IpakTuuyeckas padora 3. MeHeIKMEHT ITANOB KH3HEHHOT0 MKJIA HHKEHEPHOT 0
MPOeKTA

Heabr paGorpl: O3HaKOMIIEHHE C METOAOJOTHEH MPOEKTHOIO MEHEI)KMEHTa B
YIPaBICHUH MPOCKTAMH; HW3Y4YEHHE OCHOBHBIX DJIJIEMEHTOB OIIPEAEIICHUs, IPEICTaBICHMS,
MPOEKTUPOBAHUS U MOJIETTUPOBAHUS IPOIPAMMHBIX CHCTEM.

[IpakTuyeckas paboTa HampaBiieHa Ha O3HAKOMJIEHHE C OCHOBHBIMHM 3JIEMEHTaMHU
onpezeNieHus, MPEeACTaBICHUs, MPOSKTUPOBAHUS M MOJAEIUPOBAHUS IPOrPAaMMHBIX CHCTEM C
nomouipto s3pika UML, nosydyeHue HaBBIKOB 10 NPUMEHEHHWIO JAHHBIX JJIEMEHTOB IS
MOCTPOEHHUS 00BEKTHO-OpUEHTHPOBaHHBIX Mojenielt C Ha ocHOBaHUM TpeOOBaHUA.

TpeboBanus Kk pe3ysiabTaTaM BBIIOIHEHUS IPAKTUYECKOH padoThI:

- MOZIENIb CUCTEMBI JIOJDKHA COJAEpXKaTh: JHWarpaMMy BapuUaHTOB HCIOJb30BaHUS;
JyarpaMMbl B3aUMOJIEHCTBUS U1 KaKIOTO BapHaHTa HCIOJIb30BAHUS; JUarpamMmy KJaccos,
MO3BOJIAIONIAs pean30BaTh Bech omMcaHHbIM (QyHkunoHan MC; o0beIMHEHHYIO IuarpaMMmy
KOMIIOHEHTOB M pa3MELICHMUS;

- JUTsI KJIaCCOB yKa3aTh CTEPEOTHUIIbI;

- B 3aBUCHMOCTH OT BapHaHTa 3aJaHus JuarpamMma pa3sMEIlEeHHs J0JDKHA IOKa3bIBaTh
pacrosaoXkeHue KOMIIOHEHTOB B paclpeeIeHHOM MTPHIJIOKEHUH.

OcHoBBI TECOPUH

OO0mme cBegeHHNs 00 00bEKTHOM MO/IeTHPOBAHUM

CymiecTByeT MHOXECTBO TEXHOJIOTMH M HMHCTPYMEHTAJbHBIX CPEACTB, C IOMOIIbIO
KOTOPBIX MOYKHO PE€aJnu30BaTh B HEKOTOPOM CMbICIIE onTUMaibHbId mpoekT MC, HaumHas c
dTama aHaiW3a M 3aKaH4YMBas CO3JIaHWEM MPOrPpaMMHOrO KoJa CHCTeMbl. B OoNbIIMHCTBE
CITy4aeB dTH TEXHOJOTUHU MPEIBSIBISIOT BEChMa KECTKUE TPEOOBAHUS K MPOIECCY pa3paboOTKH 1
UCIIONB3YEMBIM pecypcaM, a MONBITKH TpaHCc(HOpMHpPOBATH WX TOJ KOHKPETHBIC MPOCKTHI
OKa3bIBAIOTCsl Oe3ycmemHbiMu. DTH TexHojoruu npencraBienbl CASE-cpenctBamu BepxHero



ypoBHst i CASE-cpeactBamu monHoro xu3HeHHoro nukia (upper CASE tools wnu full life-
cycle CASE tools). OHu HE TTO3BOJIIOT ONITUMH3UPOBATH JCATEIHPHOCTh HA YPOBHE OTIEIHHBIX
DJIEMEHTOB IMPOEKTA, W, KaK CIEJICTBUE, MHOTHE Pa3paOOTUYMKH MEPENUTH HA TaK Ha3bIBaGMBIC
CASE-cpencta HmxHero ypoBHs (lower CASE tools). OgHako OHHM CTOJIKHYJIHCH C HOBOWM
npo0sieMoil — TPOoOJIEMOI OpraHW3alluu B3aUMOJICHCTBUS MEXKIY PAa3IMYHBIMH KOMaHIaMH,
peaTM3yIOMMH TPOEKT.

YHUPUUHPOBAHHBIH A3bIK 00bEKTHO-OPHEHTHPOBAHHOI0 MO/eTHPOBAHUA

YHupUIMpOBaHHBIA SA3bIK  O0BEKTHO-OPHEHTHpPOBaHHOTO MonenupoBanus Unified
Modeling Language (UML) siBuiicsi cpeacTBOM JOCTHXKECHUS KOMIIPOMUCCA MEXKIY STHMH
nonxogamu.  CyllecTByeT — JOCTaTOYHOE  KOJIMYECTBO  MHCTPYMEHTAJbHBIX  CPEICTB,
nojiepkuBaronmx ¢ nomouibto UML xu3HeHHBI MK MHPOPMALMOHHBIX CHCTEM, H,
onHoBpeMeHHo, UML sBnsieTcss mocTaTouHO THOKUM TSI HACTPOWKHM M TIOJIEPIKKHU crienupuKu
JEeSITeIbHOCTH PA3JIMYHBIX KOMaH]] pa3padoOTYHKOB.

Cozmanne UML Hauanochk B oktsiope 1994 r., xorma Jxum Pam6o u I'pamu byu u3
Rational Software Corporation cranm paborath Hax oO0bequHEHHEM cBomx MeTonoB OMT u
Booch. B nacrosiiee Bpemsi koHcopuuym mnonb3oBateneii UML Partners Bkirodaer B ce0st
NpEeJCTaBUTENICH TaKMX TpaHIOB HH(POPMALMOHHBIX TEXHOJOrWi, Kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasisier c000# 00BEKTHO-OPUEHTUPOBAHHBIN S3BIK MOJIETTUPOBaHUS,
00Jaalonui ClIeyIOIUMHA OCHOBHBIMH XapaKTePUCTUKAMU:

- SIBJISIETCS SI3BIKOM BU3YaJHHOTO MOJEIHPOBAHMUSA, KOTOPBI OOECIeunBaeT pa3padoTKy
pEeNpe3eHTaTUBHBIX MOJIENeN IJi OpraHu3allMi B3aMMOJCHCTBHUS 3aKa3uMKa U pa3padoT4yHKa
UC, paznuunbix rpymi pazpadboruunkos UC;

- CO/IEPKUT MEXaHU3MBbI PACIIUPEHUS U CIEIUAIN3ANN 0a30BBIX KOHIICTIIIUN S3bIKA.

UML — o210 cranmapTHas HOTalUusi BHU3YalbHOI'O MOJEIMPOBAHUS IMPOTPAMMHBIX
cuctem, mpuHsTass koHcopuuymom Object Managing Group (OMG) ocenbto 1997 r., u Ha
CETOAHSIIHUNA JI€Hb OHAa MOJIEPKUBAETCS MHOTMMH OOBEKTHO-opueHTHpoBaHHbIMU CASE-
MPOIYKTAMHU.

UML BxJtouaeT BHYTpEHHUN Ha0Op CPEICTB MOJCIUPOBAHUS, KOTOPBIE Ceiuac MPUHSATHI
BO MHOTMX METOJaX M CpEeACTBaX MOJIEIUPOBAaHUSA. OTH KOHLENIUH HEoOXOIUMBI B
OOJIBITMHCTBE MPHUKIAIHBIX 33134, XOTs HEe Kaxaas KOHIENIHS HeOOXOIMMa B KaXIOH 4acTh
KaXx10ro npuioxxeHus. Iloap3oBarensm s3bIKa Npe10CTaBIeHbl BO3MOKHOCTH:

- CTPOMTH MOJIETd Ha OCHOBE CPEICTB A1apa, 0e€3 WCIONBb30BaHUs MEXaHU3MOB
pacuupenust st OOJNBITMHCTBA TUIIOBBIX MPUIIOKEHUH;

- 100aBIIATH TPU HEOOXOAMMOCTH HOBBIE DJIEMEHTHI M YCIIOBHBIE 0003HAYCHHUS, €CITH OHH
HE BXOJAT B SApO, WIM CIEHUATM3UPOBATh KOMIIOHEHTHI, CUCTEMY YCIOBHBIX O00O3Ha4YeHUI
(HOTaIMIO) U OTPaHUYEHUS AJI1 KOHKPETHBIX MTPEIMETHBIX 00IacTel.

3k UML

Ouarpamma
BapHaHToB
MCMONB30BAHUA

[ I I

Duarpamma Auarpamma
KNACCOR COCTOAHMA

Ouarpamma
NOCNEA0BETENE-
HOCTER

HurerpupoBanHan
HOAENbL CIOXKHON
CHCTEeMbI

Auarpamma
ABATENBHOCTH

Auarpamma Auarpamua Anarpamma
KOONEpaLum KOMNOHEHTOR PazeepTeEIBaHUA

Pucynok 3.1 - UnTerpupoBanHas MOJENb CII0KHOM cUCTeMbl B HOTanuu si3bika UML

Cranmapt UML npenaraer ciaeayroommuii HaOOp auarpamm Jjisi MOJACIUPOBAHUS:



1. nnarpaMMbl  BapuaHTOB  HcCHoib30BaHUS  (use case diagrams) — g
MOJICIUPOBAHUS OW3HEC-TIPOIIECCOB OpPTaHM3allid W TPeOOBaHUMU K CO3/1aBa€MOU CHCTEME);
2 nuarpammbl ~ kiaccoB  (class  diagrams) — gnIs MOAEIMPOBAHUS CTaTUYECKOM
CTPYKTYPBI KJIACCOB CHCTEMBI U CBSI3€H MEXy HUMH,
3. nuarpammbl ioBenieHust cuctemsl (behavior diagrams):
3.1 nuarpamMmebl B3aumoaeicTBus (interaction diagrams):
3.1.1 amarpamMmbl IOCIEIOBAaTENBHOCTH (Ssequence diagrams) u

3.1.2 xooniepatuBHble  auarpammbl  (collaboration diagrams) — s
MOJICIIMPOBAHMS IpoIiecca 0OMeHa COOOIEHUSIMH MEXTy 00BEKTaMu;
3.2 nuarpaMMbl COCTOSIHUH (statechart diagrams) — TUTSt

MOJICIIUPOBAHMS TOBEICHUS OOBEKTOB CHUCTEMbI IIPU MEPEXOJe U3 OIHOTO
COCTOSIHUS B IPYIO€;
3.3 quarpaMMel JeSITEIIbHOCTEN (activity diagrams) — TUISL
MOJICJIMPOBAHMs TOBEJCHHUS CHCTEMBbl B pPaMKax pa3JIMYHbIX BapUaHTOB
UCTIOJIb30BaHUS, WM MOJCIUPOBAHUS EATEILHOCTEH;

4. nuarpammbl peanuzanuu (implementation diagrams):
4.1 muarpaMMbl  KOMIIOHEHTOB (component diagrams) — uIsi MOJIEIUPOBAHUS
UepapXui KOMIOHEHTOB (IIOACUCTEM) CUCTEMBI;
4.2 muarpamMmbl  pa3BepthiBaHus (deployment diagrams) — juis MoIenupoBaHUS
(bU3UUECKOM apXUTEKTYpPbI CUCTEMBI.

JAuarpaMMbl BApHAHTOB MCII0JIb30BAHUSA

[lonsiTe BapmaHTa wucnonb3oBaHusA (use case) BrepBble BBen MBap fAkobcon wu
npuaal eMy TaKyIo 3HAYUMOCTb, YTO B HacTosIIee BpeMs
BapHaHT WCIOJb30BAaHUS TPEBPATUIICS B OCHOBHOHM 3JIEMEHT pa3pabOTKU U IUIAHUPOBAHUS
IIPOEKTA.

Bapuant wucnonb3oBaHHS —TpeAcTaBiseT co0OM  MOCIEeNOBaTENbHOCTh ACHCTBHIA

(TpaH3akumii), BBIIIOJIHAEMBIX CUCTEMON B OTBET Ha coOBITHE,
UHULIUUPYEMOE HEKOTOPBIM BHEILIHUM 00BEKTOM (neficTBYIOIIMM JULOM).
Bapuant HCIIOJIb30BAaHUS OIHUCBIBAECT TUITHYHOE B3aUMOJICHCTBUE MEKIY

MOJIB30BATEIEM U CHCTeMOM. B mpocrelilieM cilydae BapUaHT HUCIIOIb30BAaHUS ONPEIEIAETCS
B IIpoliecce OOCYXKJIEHUs C MOJIb30BaTeNIeM TeX (YHKIUH, KOTOpbIE OH XOTEN Obl pealn30BaTh.
Ha s3pike UML BapuaHT UCIOIB30BaHUS H300paXKaroT CJeyIoIuM 00pa3oMm:

BapMaHT HMCNONB20OBEAHMWA

Pucynox 3.2 - BapuaHT ucnoyib30BaHus

Z[eﬁCTByIOIHCC JIMIIO (actor) — 9TO POJib, KOTOPYIO IMOJB30BATC/Ib UT'PACT 11O OTHOIICHUIO

K CHUCTEME. JeiicTByromune Jvna MPECTABIISIIOT cobou pouu, a
HE KOHKPETHBIX JIOJIed WIM HauMeHoBaHus pabor. Hecmorps Ha TO, YTO Ha
AuarpaMmax BapnaHTOB HCIIOJIb30BaHUA OHH H306pa)I(aIOTC${ B BUC

CTUJIU30BaHHBIX  YEJIOBEUYECKHUX ¢burypok, JEUCTBYIOILLIEE  JIMLIO MOXET  TakKxke
OBITH BHEIIHEH CHCTEMOW, KOTOpOW HeoOxoamma HeKoTopas uH(opMmaius OoT JaHHOU
CHCTEMBI. Iloka3piBaTh Ha JrarpaMmme JNEUCTBYIOLUX JIMIT cleayer
TONHKO B TOM Clly4ae, KOIJla WM JCHCTBUTEIHHO HEOOXOIUMBI HEKOTOPHIC BapUAHTHI
ucnons3oBanus. Ha s3pike UML neficTByromiue auiia npeacTaBisioT B BUIE GUTYp:



Pucynok 3.3 - JleiicTByroniee nuio (aKTep)

JlelicTByromue nuua JeisaTcs Ha TPU OCHOBHBIX THIIA:

- I0JIb30BAaTEIIN;

- CUCTEMBI;

- Ipyrue CUCTEMBI, B3aUMOIECHCTBYIOIINE C JAaHHOM;

- BpeMsl.

Bpemst ctaHOBUTCSI IEHCTBYIOIIMM JIMLIOM, €CIIM OT HEro 3aBHCHUT 3allyCK KaKHX-JIHOO
COOBITHIA B CUCTEME.

CBsi3u MeX1y BapHMAHTAMM MCHOJIb30BaHHUSI W JeHCTBYIOIMMH JIUIAMHA

B sa3pike UML Ha aumarpaMMax BapuUaHTOB  HMCIOJI30BAaHUS TOJCPKUBACTCS
HECKOJIbKO THIIOB CBSI3€H MEXIy OJJIEMEHTaMH JuarpaMMmbl. JTO CBS3M KOMMYHHUKAIUU
(communication), sxarouenus (include), pacuupenus (extend) u 06006mieHus (generalization).

CBsi3b KOMMYHHKAIlMd — 3TO CBA3b MEXKJY BAapUAHTOM HCIOJb30BaHUS U
nerctByromuM uioM. Ha s3pike UML cBsi3M KOMMYHUKallMd TOKA3bIBAIOT C IOMOIIBIO
OJIHOHANPAaBJICHHON acCOLMAUU (CIJIOIIHON JTUHUH).

OdopruTe kpeauT
1 o ANA knvenTa DaHka
Knweur banka

Pucynok 3.4 - IIpumep cBA3M KOMMYHHUKAIMH

CBs3b BKJIIOYEHUS TPUMEHSETCS B TEX CHUTyallusiX, KOIJa HWMEeTcss Kakou-I1mbo
bparmMeHT [OBEACHUSA CUCTEMBI, KOTOPBIN IIOBTOPSETCS Oounee yeMm B
OJTHOM BapUaHTE HCIIOJIb30BAHMS. C IIOMOILBIO TaKuX CBA3EH OOBIYHO
MOJIEJIUPYIOT MHOTOKPAaTHO MCIIOJIb3YEMYIO (DYHKIIMOHAIBHOCTb.

CBsi3p  paclIlUpeHMs] TpUMEHSeTCS NpU ONHCAHMM W3MEHEHHH B HOpPMalIbHOM
nopeneHnn  cucreMbl. OHa  TMO3BOJSET  BapUaHTy  MCIOJIB30BaHMS  TOJBKO  IIpU
HEO0OXOUMOCTH HCHOIb30BaTh (PYHKIIMOHAIBHBIE BO3MOXHOCTHU APYroro.

<<gxtend>>

- —
T — CHATL AeHLIW
CO cyeTa
S
-
—

<<include>>

Buinonunts
YCKOpeHHoe
CHATWE AeHer

AyTeHTMHHLMPOBaTL
KNMWeHTa

Pucynok 3.5 - IIpumep cBsI3u BKIIIOUEHUS U PACIIUPEHUS

C moMoImplo CBS3M OOOOIIEHHs MOKa3bIBAIOT, YTO y HECKOJIBKHMX JEHCTBYIOIIUX JIUI]
UMEIOTCS OOIINE YEPTHI.
Cnyxawmn %

Cnyxawmia ;% Cnyxawma BpeMeHHLIA %
€ NoOYacoBon Ha oknage CNYHaLWmA

onnaron



Pucynok 3.6 - [Ipumep cBsi3u 00001IeHMS

JAmnarpammbl B3aumMmojeiictBus (interaction diagrams)
Juarpammbl  B3auMojneicTBus  (interaction  diagrams)  ONKCHIBAIOT — IOBEACHUE

B3aMMOJICHCTBYIOLINX rpynmn 00BEKTOB. Kak
NpaBWJIO,  JUarpaMma  B3aUMOJICHCTBUSL ~ OXBaThIBa€T  IMOBEJACHHE  OOBEKTOB B
pamKax TOJIBKO OJTHOTO BapHaHTa MCIIOJIb30BaHUSI. Ha TaKoi

JquarpaMMe O0ToOpakaeTcs psii OOBEKTOB U T€ COOOIICHHUS, KOTOPHIMH OHH OOMEHUBAIOTCS
MEXy COOOM.

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

Nudopmannonnoe (informative) cooOmieHre — 3T0 cooOIIeHne, CHa0XarIIee 00bhEeKT-
MOJTy9aTeN b HEKOTOPOil nH(pOpMaIHeH 11 OOHOBJICHUS €T0 COCTOSIHHUS.

Coobmenne-3anpoc  (interrogative) — 3TO  COOOIIEHHE, 3alpalldBarollee BbIIAdy
HeKoTOpoi nHpopMaluu 06 0ObeKTe-TIoJTyqaTere.

WmnepatuBHoe (imperative) cooOImeHHe — 3TO COOOIICHHE, 3allpalluBaoNIee Y
00BEKTA-TIOyYaTesl BHITIOJTHEHUE HEKOTOPBIX JICHCTBUIA.

CymiecTByeT JBa BHAA JUMArpaMM B3aMMOJCHCTBHSI: JHArPaMMBbI [TOCICI0BATEIBHOCTH
(sequence diagrams) u koomepaTuBHbIe auarpammsl (collaboration diagrams).

JlmarpamMma nocJieioBaTeJIbHOCTH (sequence diagrams)
Jluarpamma TocCJIeI0BaTeIbHOCTH OTPaXKaeT MOTOK COOBITHIA, MTPOUCXOJSAIINX B paMKax
BapHaHTa UCII0JIb30BaHMA.
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Pucynok 3.7 - [Ipumep auarpaMmsl 11OCJIEA0BATEILHOCTH

Bce  peiictByromme — nuIia  TOKa3aHBI B BEpXHEH ~— 4YacTH  JMArpaMMBL
CTpenku COOTBETCTBYIOT COOOIICHHUSIM, IE€pelaBaeMbIM MEXAY JACUCTBYIOUIUM JUIIOM |
00BEKTOM HJIM MEXKIy OOBEKTaMH ISl BBITIOJIHEHUS TPEOYyeMbIX (DYHKITHIA.

Ha  pgmarpamme  mocnenoBaTenbHOCTH — OOBEKT — m300pakaercs B BHJE
OpSMOYTOJIBHUKA,  OT  KOTOPOTO  BHHM3  TIpOBeleHa  IYHKTHUPHAs  BEpPTUKAJIbHAS
nuHUSA.  OJta  smHUAA ~ HaspiBaercs  aumHuWer — okm3HM - (lifeline)  oOwekta.  Omna
npeCTaBsieT co00M (pparMeHT KM3HEHHOTO IUKIA O00BEKTa B IMpPOIEcCce B3aUMOJICHCTBUSI.

Kaxmnoe cooOumienne mpeacTaBiseTcss B BUAE  CTPEIKA  MEXAY  JHHHAMU
KHU3HU JIBYX OOBEKTOB. COOOIICHUSI TOSIBISIOTCS B TOM TIOPSJIKE, KaK OHHU IMOKa3aHbl Ha
CTpaHHIIE CBEpXY BHU3. Kaxnoe cooOmienne MIOMEYaeTCst KaK
MUHHUMYM HUMeHeM cooOmieHus. [Ipu kemaHuM MOXKHO JOOABUTh TaKKe apryMEHTHI U
HEKOTOPYIO yIpaBisionlyro uHpopManuioo. MOXHO TMoKa3arh camojesierupoBanue (self-
delegation) — cooOmieHre, KOTOpoe OOBEKT IMOCHUIAET camMoMy cebe, ImpH 3TOM CTpeiKa
COOOIICHNS yKa3bIBACT HA TY JK€ CAMYIO JINHUIO JKU3HU.

HMuarpamma koonepauun (collaboration diagram)

JluarpamMmbl Koonepaluud OTOOpa)karoT MOTOK COOBITHI 4Yepe3 KOHKPETHBIH CLIEHapHid
BapHUaHTa UCIIOJIb30BaHUs, YIIOPSIOYCHBI o
BPEMEHH, a  KOONEepaTHBHBIE  JMarpaMMbl  OOJbIleé  BHUMAHHUA  3a0CTPSAIOT  HA
CBSI3AX MEXKIY OOBEKTaMHU.

Ha mmarpamme koomepamnuu TpeAcTaBieHa BCs Ta WH(OpMAaIus, KOTOpas ecThb M Ha
arpaMme MOCJICIOBATEIIBHOCTH, HO KOOIIEpaTUBHAsI ararpamma 1o-
JPYroMy ONHKCHIBAa€T TOTOK CcoOObITHMH. M3 Hee Jerde MOHATH CBS3UM MEXAY OOBEKTaMH,
OJTHAKO, TPYJIHEE YSICHUTH TIOCIICIOBATEIIbHOCTh COOBITHIA.

Ha  kooneparusBHOM JarpaMMme TaKk  Ke, Kak u Ha  JMarpaMmme
MOCJICIOBATEIBHOCTH, CTPEIKH 0003HAYarOT COOOIICHUs, OOMEH KOTOPBIMU OCYIIECTBIISCTCS
B paMKax JaHHOTO BapHaHTa UCIOJIb30BaHUs. X BpeMeHHas MOCIIe0BATEIbHOCTD YKa3bIBACTCS
yTeM HyMepaluu COOOLIeHUH.

2:CunTtaTe N KapTii
_—

1: MNpuHATE KapTY

5: Beon RIN-kopa (1234)

| MpuemHmk

Y¥npagnerue ATM |

+ MHALMAN 3N poBaTe
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Srpar ATM .

Pucynok 3.8 - [Ipumep nuarpamMmsl Koonepanuu

JAuarpammsbl kjaaccoB. O0mme cBeieHUs

JlmarpamMMa KJIacCOB ONpPENENseT THUIBl KJIACCOB CHCTEMBI M Pa3IMYHOTO poja
CTaTUYECKHUE  CBSI3U,  KOTOpbIE  CYIIECTBYIOT  Mexay Humu. Ha  amarpammax
KJIaCcCOB HU300paKkaroTCs TaKKe aTpuOyThI KJIaCCOB, omeparu KJacCoB U
OTpaHUYEHUS, KOTOPbIE HAKJIAJBIBAIOTCS Ha CBSI3M MEX]y Kiaccami.



Huarpamma kiaccoB UML - 3710 rpad, y31aMud KOTOPOTO SIBISIOTCS 3JIEMEHTHI
CTATUYECKON CTPYKTYpHI TpoekTa (KiIacchl, MHTEp(EIChI), a ayraMu - OTHOIICHUS MEKITY
y3J1aMU (acCOLMAINH, HacIeI0BaHNUE, 3aBUCUMOCTH).

Ha nuarpamme kiaccoB n300pakaroTcs CIeIyIONINe SJIEeMEHTHI:

- [Taker (package) - HaOOp 37EMEHTOB MOJIENIH, JIOTUYECKU CBS3aHHBIX MEX]Ty COOOI;

- Knacc (class) - onrcanue o0mux CBOWCTB IPYIIIBI CXOHBIX 0ObEKTOB;

- UnTepoeiic (interface) - abcTpakTHBIM Kilacc, 3aaromuii HAOOp omeparuii, KOTopble
00BEKT MPOU3BOJILHOTO KJIACCa, CBA3AHHOIO C JAHHBIM HHTEpQeiicoM, MPeIoCTaBIIeT IPYTrUM
00BeKTaM.

ITocTaHoBKa 3a1a4H K NPAKTHYECKOii padoTe 3

1. U3yunTs npeiaraeMplii TEOPETUUECKUIM MaTepUall.
2. IlocTpoiite AuarpaMmy BapHaHTOB UCIOJIb30BAHUS Ui BEIOPaHHONW HH(MOPMALIMOHHOM

CHUCTEMEL.
3. Brimonaure peanu3anuio

BAapHUaHTOB

HCIIOJIB30BaHUA B

TEPMHHAX B3aUMOJICHCTBYIOIIMX OOBEKTOB MU MPEJCTABIAIOILYI0 CO00W HAOOp auarpamm:
3.1 nuarpaMM KJaccoB, PeaJU3yIOIIMX BapHAHT UCIOJIb30BAHUS;

3.2 JTuarpaMm B3aUMOJICHCTBUSA

(nnarpamMm

IMOCJICA0BATCIBHOCTHU u

KOOIICPATUBHLIX zmarpaMM), OTpaXaromux B3aUMOJICUCTBUEC 00BEKTOB B IIpomecce

pcain3anuu BapruaHTa UCIIOJIb30BaHUA.

4. PaznenuTh KJIACCHI 110 MAaKeTaM, UCHOJIb3ysl OJIMH U3 MEXaHU3M pa30ueHMs.
5. IlocTpoiite nuarpaMMmy COCTOSIHMHA JJIsi KOHKPETHBIX OOBEKTOB WH(POPMALMOHHOM

CHUCTCMBI.

6. [loctpouth OTYET, BKIIOYAIOUIMIA BCE IIOJyYEHHBIE YPOBHH MOJEIH, OIHCAHUE
(GYHKLIMOHAJIBHBIX OJIOKOB, MOTOKOB JAHHBIX, XPaHWIML] U BHEUIHUX 00BEKTOB. IIpeacraBuTh

OTYEeT M0 IPAKTUYECKOHN paboTe AJisl 3aLUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B cooTrBercTBUM C yKa3aHHOH NpeAMETHON 00JacThbIO M KJIACCOM pa3pabaThIBa€MOro
IIPOEKTa TIOCTPOMTE JAMAarpaMMy BapHUaHTOB MCIIOJNb30BaHMS, BBINOJIHUTE pEAN3ALMI0
BapHaHTOB HCIOJIb30BaHUs, IOCTPOWTE AMArpaMMy COCTOSIHMM JIIsl KOHKPETHBIX OOBEKTOB

IPOEKTAa.
Tabnuna 3.2 — InnuBuyanbHble 3aJaHUS

No [TpenmeTHas ob6nacthb Kmacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CrpouTtenbHoe NpeanpusTue HNC yuyera

8 Bricuiee yueGHOe 3aBeieHue NC ynpasneHus

9 Wndpactpykrypa npeanpustus CIIIIP

10 | AnnaparHas HHQPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

ITo BbImonHEeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOIHACTCS B DJICKTPOHHOM
Buje. [1o BEIMONHEHHOMY OTYETY IPOBOAMTCS 3alIUTa MPAKTUYECKON PabOTHI.
OTuer MO NPaKTUYECKOH paboTe MOMKEH COCTOATh M3 CIEAYIOUMX CTPYKTYPHBIX

DJICMCHTOB!:
- TI/ITYJ'H:HBII\/'I JIUCT,
- BBOJJHAs 4aCTh,




- OCHOBHasi 4acTh (ommcaHue paboOThl): JAuMarpaMma BapHAHTOB HCIIOJIBb30BAaHUS
MH(POPMALIMOHHOM CUCTEMBI, AMarpaMMa COCTOSIHUM 111 00bEKTOB MH(MOPMAITMOHHON CHCTEMBI;

- 3aKJII04YEHUE (BBIBOJBI).

BBozHas yacTh oT4eTa JOJDKHA BKIKOYATh ITYHKTHI:

- YCIIOBHE 3aJjauH;

- IOPSZ0K BBITOJIHEHMS.

- IPOrpaMMHO-aINapaTHBIE CPEJICTBA, UCIIOIB3yEMbIEC IPU BHIOJHEHHH PAOOTHI.

3ammra oTYeTa MO NMPAKTUYECKON paboTe 3aKIIH04aeTCsl B IPEIbsIBICHUH IPENoJaBaTeNto
MOJYYEHHBIX PE3yJIbTaToOB B BUAE (hailia U IEMOHCTPAIMH MTOJyYCHHBIX HaBBIKOB IMPU OTBETAX
Ha BOIIPOCHI NPENOAABATEIS.

KOHTpOJIbHLIe BOIIPOCHI

1. JTaiiTe onpeneneHue MOHATUIO «BApUAHT HCIIOIb30BAHUSY.

2. Kakue TUIibI CBsI3W MOTYT IPUCYTCTBOBATH HA JMArPaMMe BApPUAHTOB UCIIOJIb30BAHMUS?
3. [aliTe onpenencHue MOHATHIO «ICHCTBYIOIICE JIUIIO».

4. Kakue THITbI COOOIIEHUI MOTYT IPUCYTCTBOBATh HA JHarpaMMax B3auMOJICHCTBHSA?

5. JlaiiTe onpezeneHue MOHATHIO KIIAcC, 0OBEKT Kilacca.

6. Kem u jy1st 4ero Mo>keT OBITh UCIIOJB30BaHA IUarpaMMa pa3MenieHus?

HpaKTI/I‘{eCKaﬂ paGOTa 4. TexHoJ0ruu MPOCKTHOI'0 MECHEI?)KMECHTA B PCLICHUHA
HHKCHEPHBIX 3a1a4

Heap padorsl: V3yueHne MeTon010ruu ynpasieHus npoekramu. [lonydueHne HaBbIKOB
0 TPUMEHEHUIO JaHHBIX METOAOJOTHI Ui IUIAHUPOBaHUS MpoekTa. V3yueHue MeronoB
yIPaBJICHUs KAYECTBOM IMPOCKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM

[IpakTuueckast paboTa HampaBjieHa Ha O3HAKOMJICHHME C OCHOBHBIMH THOHATUSMU
METOJIOJIOTUU YIIPABJICHUS MPOEKTAMH, MOJIyY€HNUE HABBIKOB 110 MPUMEHEHUIO JTaHHBIX MMOHATHI
[P OCTPOEHUH IUIaHA IIPOEKTa, IOCTPOEHUs rpaduka paboT, pacrpeneneHuss UCIOJHUTENEH,
yIOpaBlIeHUS pPUCKAMM, HW3YYCHHE METOJOB  YIPABICHHUS  KA4YeCTBOM  MPOCKTUPOBAHMUS
UH()OPMALIMOHHBIX CHCTEM

TpeboBanus K pe3yabTaTaM BBHIIOIHEHUS IPAKTUYECKOM padoThI:

[TocTpouth MOAENH yIIpaBIE€HUS MPOEKTOM, BKIIOYAIOIIYIO:

- OIIPEJICICHUE BCEX ATANOB IPOEKTA, 3aBUCHUMBIX JTaloOB, ONPEAEICHUE INTEIBHOCTH
3TAIoB;

- MIOCTPOECHHE HA OCHOBE MOJTYYEHHBIX JAaHHBIX CETEBOM M BPEMEHHOW Juarpamm;

- MOCTPOEHUE AUarpamMmbl pacrpeaeaeHus: paOOTHUKOB IO dTanam;

IIpn ompeneneHnn sTana yKas3blBaeTCsi €0 Ha3BaHME — OTpaXkarollee CyTh 3Tara
(Hampumep, OmpeAesieHHe TMOJIb30BaTeIbCKUX TPEOOBAaHMM, TPOEKTHUPOBaHUE HHTEpeiica);
ATAIOB JIOJDKHO OBITh HE MEHee 7, B MPOEKTE 3aJelcTBOBaHO 3 yeJoBeKa IepcoHana (rpymnmna
pa3pabOTUUKOB).

OcHoBBI TECOpUH

Il1annpoBaHue NpoeKTa

VYnpasieHne nporpaMMHBIM NPOEKTOM 3aBUCHUT OT MPABUWIIBHOTO IJIAHUPOBAHUS PadoT,
H€06XOJII/IMBIX JIsA €ro BBIIIOJIHEHUS. IIman momoraet MCHCKEPY NPEABUACTD HpO6J’ICMBI,
KOTOpbIE MOTYT BO3HHKHYTh Ha Kakux-mubo ostamax co3ganus I1O, u paspaborath
NPEBEHTUBHBIE MEpbl A MX HOpeaynpexaeHus uiu pemieHus. [lnan, paspaboTaHHbBIM Ha
Ha4aJIbHOM DJTalle IMpOEKTa, PACCMATPHUBAETCS BCEMHM €r0 y4YaCTHHKaMU KaK PYKOBOISAIIUN
JIOKYMEHT, BBIIIOJIHEHHE KOTOPOTO JOJIKHO IMIPUBECTU K YCIIEIIHOMY 3aBEPUICHUIO IIPOEKTA. DTOT
HepBOHaLIaJII)HBIfI IJ1aH JOJIDKEH MaKCHUMaJIbHO HOJIpO6HO OIMMCBIBATh BCC JTAllbl pCaln3aluu
npoekTa. Kpome pazpaboTku miaHa MpoeKTa, Ha MEHeKepa JOXKUTCS 00I3aHHOCTb pa3paboTKU
JIPYTUX BUOB TUIAHOB. DTH BUJIBI TUIAHOB KPaTKO OMHUCAHBI B Tabmwuie 3.1.



B nucrtunre 1 nokasas npouecc niaanupoBanus cosganus 110 B Buze ncenokona. 31ech
CieNlaH aKIeHT Ha TOM, YTO IUIAaHWPOBAHHE — 3TO UTEpalMOHHBIN mpornecc. [Tockonbky B mpo-
1[ecce BBIMOJIHEHHS MPOEKTa MOCTOSHHO IMOCTYMAaeT HOBas MHQPOpMaLus, IJIaH JOJDKEH Pery-
JSIPHO TlepecMaTpuBaThes. BaxHbiMU pakTOpamMu, KOTOpbIE TOJKHBI YUUTHIBATHCS MPH pa3pa-
00TKe IJ1aHa, SBISAIOTCS (PMHAHCOBBIE U JIENIOBBIE 00s3aTeNbCcTBA opranu3auuu. Ecinm onn u3me-
HSIOTCS, 3TU U3MEHEHHUS TaKXKe JIOJDKHBI HAWTH OTPa)KEHUE B IUIaHE padoT.

Tab6muia 4.1 - Buns! miasos

IIman Onucanue

IInan xagyecTBa OnuceiBaeT CTaHAapTbl W MCPOIPUATHA 110 HOAACPIKKEC KadCCTBa

paspabateiBacmoro [10

IInan arrecranuun OmnwuceiBaeT criocoObl, pecypcsl U epeueHb padboT, He0OXOAUMBIX JIJIs aT-

TeCTauuu HpOFpaMMHOfI CHCTEMBI

[Inan  ympasnenust | OnUCHIBaET CTPYKTYPY U MPOLIECCHI YIIPABICHHS KOHPUTYpaIien
KoHpuUrypammei

[Inan  compoBox- | [Ipeanaraer rman MeponpusiTui, Tpedyroumxcs st conpoBoxaeHus [10
nenus [10 B IIPOLIECCE €r0 IKCIUTyaTalllH, a TaKXkKe pacueT CTOUMOCTH COIIPOBOXKE-

HUSI U1 HEOOXOMMBIE JIJISl TOT'0 PECypPChI

IIman no ympasiue-
HUIO IEPCOHAIOM

OnuceiBaeT MEpOINpPUATHS, HANpaBlICHHbIE HA TOBBIINIEHUE KBalU(uKa-
[IUM YJICHOB KOMaH/bl pa3pabOTUYNKOB

KoHTpoJsibHbIE 0TMETKH 3TaNOB padoT

Menemkepy i opraHuszanuu npoiecca cozznanus 110 u ynpasieHus uMm HeoOXxoanma
uHpopmanus. [TockonbpKy camo mporpaMMHOe oOecreueHre Heocs3aeMo, dTa yIpaBlIeHUECKas
uHpOpMaLKs MOKET OBbITh IOJIydyeHa TOJIBKO B BHJIE JOKYMEHTOB, OTOOPaXatOIUX BBIIOIHEHUE
OuYEepeHOTrOo 3Tarna pazpaboTKu IPOrpaMMHOro NpoAykTa. be3 3Toi nHpopManuu Henb3s CyIUTh
O CTENEHM TOTOBHOCTH CO3JaBacMOr0 IPOAYKTA, HEBO3MOXKHO OLICHUTh IPOU3BEICHHbIE
3aTpaThl WIM U3MEHUTD Ipaduk padoT.

IIpy nuaHupoBaHMM TIpOLECCA ONPENEIAIOTCA KOHTPOJBHBIE OTMETKH—  BEXH,
OTMEYAIOIINEe OKOHYAHUE OIPEJCICHHOr0 dTara padoT. s Kax7qoi KOHTPOJIBHOW OTMETKH
CO3/aeTCsl OTYET, KOTOPBIM MPEIOCTABISAETCS PYKOBOJICTBY IMPOEKTA. JTU OTYETHI HE JOJKHBI
ObITh OOJBIIMMU OOBEMHBIMU JOKYMEHTAMHU; OHM JOJDKHBI IOJIBOAMTH KpaTKUE WTOTU
OKOHYaHHUSI OTJIEJILHOTO JIOTUYECKU 3aBEPILIEHHOIr0 3Tama MPOeKTa. JTaroM HE MOXET ObITb,
Hanpumep, "Hamucanme 80% koma mnporpamm", TMOCKOJIBKY HEBO3MOXHO IPOBEPUTH
3aBeplleHNe Takoro "atama'"; KpoMe Toro, nojio0Has HHGopMaIus NpakTHIeCKu Oecrosie3Ha s
yIpaBieHUs, MOCKOJIbKY 3/1eCh HE OTOoOpaskaeTcsi CBSA3b 3TOro '"srama" c IpyruMH dTarnaMmu
co3ganus I10.

OOBIYHO TIO 3aBEPIICHMH OCHOBHBIX OOJBIIMX JTaloB, TaKUX Kak pa3paboTka
cneunduKanuy, MPOEKTUPOBaHUE M T.M., 3aka3uuky I1O mpemocTaBisloTCS pe3ynbTaThl HX
BBIMIOJTHEHUS, TaK Ha3blBa€Mble KOHTPOJIbHBIE IPOEKTHHIE 3JIEMEHThl. OJTO MOXET ObITh
JOKYMEHTalus, IPOTOTUIl NPOTrPaMMHOIO MPOAYKTa, 3aKOHUYEHHble mozacucteMsl 110 u T.x.
KoHTpoJIbHBIE MPOEKTHBIE 3JEMEHTHI, NpeaocTaBisgeMsble 3akazuuky [10, Moryr coBmamars ¢
KOHTPOJIbHBIMH OTMETKaMH (TOYHEE, C pe3yJbTaTaMu BBINOJHEHHs Kakoro-mubo stama). Ho
oOpaTHOe yTBep)kJeHue HeBepHO. KOHTpOJIbHBIE OTMETKHM — 3TO BHYTPEHHHUE MPOEKTHBIE
pE3yJbTaThl, KOTOPBIE UCIIONb3YIOTCS 111 KOHTPOJISI 32 XOJIOM BBIIIOJIHEHUS [IPOEKTA, U OHH, KaK
IIPaBUJIO, HE MPEAOCTABIIAOTCSA 3aKazunky [10.

Jlnst ompeneneHuss KOHTPOJIBHBIX OTMETOK Bech mporecc co3nanus 1O nomxeH ObITh
pa3dUT Ha OTAENbHBIE STambl C YKa3aHHbIM "BBIXOAOM" (pe3ynbTaToM) KaKJIOro JTara.
Hanpumep, Ha pucynke 4.1 nokaszansl 3Tansl pa3paboTku crnenrdukanuy TpeboBaHMid B ciydae,
KOrJia /Ui €€ MPOBEPKU MCIONIb3YeTCsl MPOTOTUIl CUCTEMBI, a TAaKXKe€ MPEJICTABICHbI BbIXOJHbBIE
pe3yabTaThl (KOHTPOJBHBIE OTMETKH) KaXJO0To A3Tama. 37eCh KOHTPOJIbHBIMH MPOEKTHBIMU
AIIEMEHTaMHU SIBJISIFOTCS TPEOOBaHUA U cHelUPUKAIUs TPeOOBaHUM.
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Pucynok 4.1 - Drambl nporecca pa3paboTKu CeHPUKAITIN

I'padux pador

CocraBienue rpaduka - oJJHa U3 CaMbIX OTBETCTBEHHBIX Pa0OT, BHIIOIHIEMbIX MEHEKE-
pOM mpoekTa. 37ech MEHEIKEp OICHUBAET JIUTEIbHOCTh MPOEKTa, OMpEAesieT Pecypchl, He-
00XOAMMBIE JIJIs1 pean3alii OTACIbHBIX 3TANoB paboT, U MPEACTABISAET UX (ITalmbl) B BUJE CO-
[JIaCOBaHHOW MOCJe10BaTeIbHOCTH. Eclin naHHbIM MpoeKT nogo0eH paHee pealin30BaHHOMY, TO
rpaduk paboT MOCIEIHEro MPOEKTa MOXKHO B35Th 32 OCHOBY Uil JaHHOTO mpoekta. Ho 3arem
CJIeIyeT y4ecTh, YTO Ha OTAENBHBIX ATAlax HOBOTO IMPOEKTa MOTYT KCIIOJIb30BAThCS METOJbI U
MIOJIXO/IbI, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PaHEe.

Ecnu mpoekT sBisieTcs WHHOBAI[MOHHBIM, IEPBOHAYaIbHbIE OICHKU JIUTEIBHOCTH U
TpeOyeMBIX pecypcoB HaBepHSKa OyayT CIUIIKOM ONTHUMHUCTHYHBIMH, JaXe €CIU MEHEIKep
MOTIBITAETCS IPEAYCMOTPETh BCE BO3MOXKHBIE HEOXKUIAHHOCTU. C A3TOW TOYKM 3pEHHUS MPOEKTHI
coznanus [10 He oTnMUAOTCS OT OONBIIMX WHHOBAIMOHHBIX TEXHUYECKUX NMPOEKTOB. HoBbIE
a’pOMNOPTHI, MOCTBl U JaXXe HOBbIE aBTOMOOWIM, KaK MPaBWIO, TOSABIAIOTCS TO3Ke
NEPBOHAYAILHO OOBSBICHHBIX CPOKOB MX CIAa4M WJIM MOCTYIUICHUS HAa PBHIHOK, YeMY MPHYHMHON
ABIIIOTCS HEOKUAAHHO BO3HUKININE MPOOIEMbl M TPYAHOCTH. ViIMeHHO mo3TOMYy rpaduku padoT
HEOOXOMMO TIOCTOSIHHO OOHOBJISATH 10 MEpe IOCTYIUIGHHSI HOBOW HH(OpMamuum o Xoje
BBITIOJTHEHHUSI IPOEKTA.

B mpomiecce cocrapnenus rpaduka (pucyHok 4.2) BeCh MacCHB padOT, HEOOXOUMBIX JJIst
peanu3anuu MpoeKTa, pa3dUBaeTCs Ha OTAEIbHBIC ATAlbl U OLICHUBAETCS BpeMs, Tpedyroleecs
JUTSL BBITIOJTHEHUST KKA0T0 dTarna. OOBIYHO MHOTHE STallbl BHIIOIHSAIOTCS MapaienbHo. [ 'paduk
paboT JOKEH NpeaycMaTpHBaTh 3TO U pacHpeAessaTb NMPOU3BOACTBEHHBIE PECYPCHl MEXKIY
HUMH HamOoyiee ONTUMaIbHBIM 00pa3oM. HexBaTka pecypcoB /jisi BBITOJHEHHS KaKOTro-Ir0o
KPUTHYECKOTO ITala - yacTasi MpUYrHa 3a/IePKKU BBIIOJHEHUS BCETO MPOEKTA.

JUTUTETFHOCTH 3TAaNlOB OOBIYHO JTOJDKHA OBITh HE MEHbIIE Henenu. Eciau oHa OyneT MeHb-
11€, TO OKa)KETCsI HI)KE TOUHOCTU BPEMEHHBIX OI[EHOK 3TAaIoB, YTO MOXKET NMPUBECTU K YACTOMY
nepecMoTpy Tpaduka pabor. Takxke 1enecoobpa3Ho (B acleKTe YMIPABICHHUS ITPOECKTOM)
YCTaHOBUTH MaKCUMAIIbHYIO JITTUTENILHOCTh ATANoB, He MpeBbimaromyto 8 win 10 venens. Ecin
€CTh JTaIlbl, IMEIOIINE OONBINYIO JUTUTEIHHOCTh, UX CIEAYeT pa3OUTh Ha ATArbl MEHbIIEH TH-
TEJIbHOCTH.

[Ipu pacuere UIMTEIBHOCTH ATANlOB MEHEDKEP JOJDKEH YYHTHIBATH, YTO BBITOJIHEHHE
aro6o0ro 3tana He oboiaercs 6e3 OONIbIINX WM MAIIEHBKUX Mpo0JieM U 3ajiepxek. PaspaboTunku
MOTYT JIOIYCKaTh OIIMOKHM WM 3aJepPKUBATh CBOIO pabOTy, TEXHHWKA MOXET BBIATH H3 CTPOS
au0o0 amnmapaTHblE WM HPOTrpaMMHBIE CPEICTBA IMOIIEPKKHU Tpolecca pa3pabOTKH MOTYT
MOCTYITUTh C ONO3MaHueM. EcCiii NpOeKT WHHOBAIMOHHBIA W TEXHUYECKH CIIOXKHBIH, AITO
CTaHOBUTCS JIOMOJIHUTENBHBIM (DAKTOPOM TOSIBIICHUSI HETIPEABUICHHBIX MPOOJIEM U YBETHUCHUS
JUTMTEIIFHOCTHU pealTi3alliyl MPOEKTa 110 CPABHEHHUIO C TIEPBOHAYATIHLHBIMH OI[CHKAMH.

Kpome BpeMeHHBIX 3aTpar, MEHEIKep JOJDKeH pacCuuTaTh JpYrHe pecypchl,
HEOOXOMMBIC JJIS YCIICIIHOTO BBITIONHEHUS Kaxaoro dsrtana. OcoOblii BHUII pecypcoB — 3TO
KOMaHJa pa3pabOTYMKOB, NPUBJIEUEHHAs K BBIMOJIHEHUIO MPOEKTa. J[pyruMu BUAaMu pecypcoB
MOTYT OBITh HEOOXOIMMOE CBOOOJHOE TUCKOBOE TMPOCTPAHCTBO Ha CepBepe, BpeMs
UCIOJIb30BaHUSI KaKOro-IuOO CHeUUaJbHOTO O0OpYyJOBaHUS M OIOJDKETHBIE CpEACTBAa Ha
KOMaHIUPOBOYHBIE PACXOJIBI IEPCOHATA, PAOOTAIOIIETO HA/l IPOSKTOM.
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Pucynok 4.2 - I[Ipouecc cocraBnenus rpaguka padbot

CymecTByeT Xxopolilee SMIMPUIECKOE ITPABUIIO: OLICHUBATh BPEMEHHBIE 3aTpaThl TaK, KakK
OyQTO HMYEro HEMPEABUIECHHOIO M "IUIOXOro" HE MOXKET CIYYUTHCS, 3aT€M YBEIUYMUTH ITH
OLIEHKH Ul y4eTa BO3MOKHBIX IIpoOaeM. Bo3MoXkHbIEe, HO TPYJHO POrHO3UPYEMbIE NTPOOIIEMBI
CYIIECTBEHHO 3aBUCST OT TUNA U MapaMeTPOB IPOEKTa, a TAKXKe OT KBATU(HUKAIMH U OIBITA
YIEHOB KOMaHJbl pPa3paboTyukoB. K HMCXOOHBIM pacueTHBIM OLEHKaM pPEKOMEHIYETCs
n06aBsaTh 30% Ha BO3MOXKHBIC TTpoOsIeMb! 1 3ateM erie 20%, 9To0bI OBITh TOTOBBIM K TOMY, YTO
HEBO3MOXKHO MPE/IBUJIETb.

I'padux paboT MO TPOEKTYy OOBIYHO MPEACTABISCTCS B BHIE HaOopa TuarpaMM u
rpaduKoB, IMOKAa3bIBAIOIIUX pa30ueHHe MPOEKTHBIX padoT Ha 3Tambl, 3aBUCUMOCTU MEXIY
ATallaMy U paclpeseseHue pa3paboTuUKOB 10 3Tanam.

BpeMeHHbIE U ceTeBbIe THATPAMMBI

Bpemennbsie M ceTeBble auarpaMMbl TIOJIE3HBI JUIS TPEICTaBJICHUS rpaduka padoT.
BpeMennas nuarpamMma TOKa3bplBaeT BpeMs Hayajla W OKOHYAHHS KaXJOro d3Tarna M €ro
JumTenbHOCTh. CeTeBas auarpaMMa OTOOpaKaeT 3aBHUCHMOCTH MEXIY Pa3IMYHBIMH JTallaMu
MPOEKTa. DTU JTUArpaMMbl MOKHO CO3/1aTh aBTOMAaTHYECKH C TIOMOIIBIO MMPOTPAMMHBIX CPEICTB
MOJIICP)KKH YITPABJICHHS HA OCHOBE WH(OPMAIINH, 3I0KCHHON B 0a3¢ TaHHBIX MPOCKTA.

PaccmoTpuM sTambl HEKOETO IPOEKTa, IPEICTaBIICHHbIE B Ta0d. 4.2, U3 KOTOPOM, B
YaCTHOCTH, BHJHO, 4To d3Tanm 13 3aBucur or 3tama T1. Drto 3Hadut, yro 3Tam T1 moinken
3aBEpIINTHCS Tpexae, 4deMm HauHercsa dtan T13. Hampumep, Ha »stame T1 mnpoBogutcs
KOMIIOHEHTHBIN aHajin3 CO3/1aBaéMOr0 MPOrPaMMHOTO TPOAyKTa, a Ha JTtame 13 —
MPOEKTUPOBAHUE CHCTEMBI.

Tabnuia 4.2 - Dransl mpoekTa

Oran JinTenbHOCTS (JTHN) 3aBUCHUMOCTh
T1 8

T2 15

T3 15 T1 (M1)

T4 10

T5 10 T2, T4 (M2)
T6 S) 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 npuBeeHHBIX 3HAYCHUH JUTUTEIBHOCTH 3TAOB U 3aBUCUMOCTH MEX1y HUMH
CTpOUTCSl ceTeBOM rpaduK mociea0BaTeNbHOCTH ATanoB (pucyHok 4.3). Ha stom rpaduxe
BUJHO, Kakhe pPa0OThl MOTYT BBINOJHATHCA MNapajulesIbHO, a Kakue JIOJDKHBI BBIMOJIHATHCS
HIOCJIEZIOBATENBHO APYr 3a APYroM. DTambl 0003HA4YeHBI MPSAMOYrojdbHHKaMH. KOHTpONbHBIE
OTMETKHU U KOHTPOJIbHBIE TPOSKTHBIE JIEMEHTHI TIOKAa3aHbl B BUJIE OBAJIOB U 0003HAYEHBI (KaK U




B Tabn. 4.2) OykBoii M ¢ cooTBEeTCTByIOUIMM HOMepoM. JlaTbl Ha JaHHOM auarpamMme
COOTBETCTBYIOT Hauajly BBINOJHEHUs 3TanoB. CeTeByl0 auarpamMmy cleiyeT 4YuTaTh CleBa
HaIpaBO U CBEPXY BHU3.
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Pucynok 4.3 - CereBas 1uarpaMma 3TaroB

Ecim 11 co3maHus ceTeBOM AuarpamMMbl HCIOJIB3YIOTCS IPOTpaMMHBIE CPEICTBA
NONJEPKKU YIPABJIEHUS IPOEKTOM, KaKIbld O3Talm JOJDKEH 3aKaHYMBAThCSl KOHTPOJIBHOM
oTMeTKOM. OuepenHOM 53Talm MOXKET HauyaTbCsl TOJNBKO TOrJa, Korja OyJaeT mojdydeHa
KOHTpPOJIbHAsE OTMETKa (KOTOpasi MOKET 3aBUCETh OT HECKOJIbKMX IPEIIIECTBYIOIIMX ATAroB).
[TosTomy B Tperbem cTos0Ue Tabn. 4.2 NpuUBENEHbl KOHTPOJIbHBIE OTMETKHM; OHU OyAyT
JOCTUTHYTHI TOJIBKO TOrJa, Korjna OyJeT 3aBepllieH JTal, B CTPOKE KOTOPOro IOMEIleHa
COOTBETCTBYIOIAsl KOHTPOJIbHASI OTMETKA.

JIroboi »Tam HEe MOXKET HAyaTbCs, MOKAa HE BBIIOJIHEHbI BCE 3Talbl HAa BCEX MYTX,
BEJYLIMX OT Hayaja IpoeKTa K JaHHoMy drany. Hanpumep, stan T9 He MoxeT HayaThbCs, IOKa
He Oynytr 3aBepumieHbl dstanmbl T3 uw T6. OTMerum, YTO B JAaHHOM ClIy4ae JIOCTHXEHUE
KOHTPOJIBHOM OTMETKHA M4 roBOPHUT O TOM, UTO 3TH 3Tallbl 3aBEPLICHBI.

MuHumanbHOEe BpeMsl BBINIOJIHEHHSI BCEIO IPOEKTa MOYXKHO paccuuTaTh, IPOCYyMMHUPOBAB
B CETEBOM auarpamMMme JJIUTEIbHOCTH 3TAllOB HAa CaMOM JUIMHHOM IyTH ([UIMHA IMyTH 3/€Ch
U3MepsieTcsl HE KOJIMYECTBOM 3TalloB HA MYTH, & CYMMapHOHN JJIUTENBbHOCTbIO ATHX 3TAIoB) OT
Hayasa MpoeKTa /10 €ro OKOHYaHUs (3TO TaKk Ha3bIBaeMBbI KpUTHUECKUI MyTh). B Hamem ciyuae
POJODKUTEIBHOCTh MpoekTa coctaBiseT 11 Hemens wim 55 pabGoumx gueil. Ha puc. 4.3
KPUTUYECKUH MyTh MOKa3aH 0oJiee TOJICTHIMU JUHUSAMM, YEM OCTalIbHbIEe MyTH. Takum o0pas3oM,
oOmrasi IpOAOIKUTEIBHOCTh PeaTM3allii MMPOEKTa 3aBUCUT OT 3TAaroB paboOT, HAXOASIIMUXCS Ha
KpuTHyeckoM mnyTu. Jlrobas 3aaepikka B 3aBepIICHUH JOOOro sTama Ha KPUTHUYECKOM IyTH
MIPUBEIET K 3aJIepP’KKe BCETO MPOEKTA.

3aznep)kka B 3aBEPILICHUU JTAlOB, HE BXOIAUIMX B KPUTHYECKHHM IyTh, HE BIIMAET HA
MPOJOKUTEILHOCTD BCETO MPOEKTA JI0 TEX MOP, MOKa CyMMapHasi JJIMTEIbHOCTh 3TUX 3TAIoB (C
YUTOM 3a/Iep)K€K) Ha KaKOM-HMOYJb IMyTH HE MPEBBICHUT MPOJOJDKUTEIBHOCTH pPAabOT Ha
kputnueckoM nytu. Hampumep, 3amepxka stanma T8 Ha cpok, meHpmui 20 1HENM, HUKAaK He
BIMSET Ha OOIIyI0 NPOJODKUTENBHOCTh mHpoekTa. Ha puc. 4.4 mpencraBieHa BpeMeHHas
quarpamma, Ha KOTOpPOM MMOKa3aHbl BO3MOKHBIE 3aJIEP’KKH Ha Ka)KIOM dTarle.
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Pucynok 4.4 - BpemenHas fuarpamma JUIMTENIbHOCTH TAIloB

CereBast muarpaMMa IO3BOJISIET YBUAETh B 3aBUCHUMOCTH 3TallOB 3HAYMMOCTb TOTO WJIU
WHOTI'O 3Tama Juisil peajlu3ally BCEro NpoeKkTa. BHMMaHMe K 3Tanam KpUTHYECKOIO IIyTH 4acTo
[O3BOJISIET HAWTH CIOCOOBI MX H3MEHEHMsI C TeM, YTOObl COKpPaTUTh JJIUTEIbHOCTh BCEro
npoekTa. MeHemKepsl HCIOIb3YIOT CETEBYIO JUarpaMMYy Ul paclpeieieHus padoT.

Ha puc. 4.5 mnokazaHo apyroe mpeicrasieHue rpaduka pabor. DTO BpeMeHHas
nuarpaMma (MHOT/Ia Ha3bIBaeMasi 10 UMEHH ee M300peTarens AuarpamMmmoin ['aHTa) MOXKeT OBITh
IIOCTPOEHA IPOrPaMMHBIMM CPENCTBAMHU NOJIJEPKKU Ipolecca ynpasieHns. OHa NOKa3bIBaeT
JUINTENIbHOCTh  BBIMOJIHEHUST KaXJOr0 d3Tama M BO3MOXKHBIE MX 3aJepKKH (TIOKa3aHBI
3aTEHEHHBIMH NPSIMOYTOJIbHUKAMHU), & TAaK)KE JaThl Hayalla U OKOHYAHMSI KaXI0T0 dTana. JTarbl
KPUTHYECKOIO IyTU HE UMEIOT 3aTCHEHHBIX MPSAMOYTOJIBHUKOB; OTO O3HAYacT, U4TO 3aJepiKKa C
3aBEPILICHUEM JIaHHBIX 3TAIOB IIPUBEJET K YBEIUYECHHUIO JUIMTEIBHOCTH BCETO IMPOEKTA.

Tabnuua 4.3 - Pacnipenenenue UCIOTHUTENEH MO ATariamMm

[Tomo6HO pacrpeeneHNI0 BpEMEHH BBITIOTHEHUS ITAOB, MEHEKEP JOJIKEH PACCUUTATh
pacnpenelieHne pecypcoB Mo 3TaraM, B YaCTHOCTH Ha3HAYMTh MCIOJHUTENEH Ha KaKJbli ATarl.

Oran Wcnonaurens
T1 Jlxelin
T2 AHHa
T3 JIxelin
T4 Open
TS5 Mbpu
T6 Anna
T7 Jxum
T8 Open
T9 Jlxelin
T10 AHHa
T11 Dpen
T12 Dpen




B Tabn. 4.3 mpuBeneHo pacrpenelieHue pa3paOdOTYMKOB HAa KaKIbIA 3Tal, NpPeICTaBICHHBIN
Ha puc. 4.5.

[IpuBenennas Tabmuma MOXKET OBITh HCIOJB30BaHA MPOTPAMMHBIMH CpPEACTBAMHU
MNONJEPKKU Tpoliecca YIpPaBJICHUA [UIsl TOCTPOCHHS BPEMEHHOH JuarpaMMmbl 3aHSITOCTH
COTPYIHUKOB Ha OINpeAeNieHHBIX 3Tamax pabotr (puc. 4.5). Ilepconan He 3aHAT B paboTe HaI
IIPOEKTOM BCE€ BpeMsl ero peaiu3anuu. B TedyeHue mepuoja HE3aHSATOCTU COTPYIHUKH MOTYT
OBITH B OTITyCKE, pa0OTaTh HAJ| IPYTUMH NMPOEKTAMH, IPOXOAUTH O0YUECHUE H T.JI.
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Pucynok 4.5 - BpemenHas quarpamma pacnpeesieHusi pabOTHUKOB I10 dTarnam

B Oonpmmx opraHuzanusx oOOBIYHO pa0OTaeT MHOTO CHEIHAIUCTOB, KOTOpBIE
3a/ICCTBYIOTCSl B TIPOEKTE M0 Mepe HeoOxoaumoctu. KoHeuHO, TakoW MOIX0I MOXKET CO37aTh
ofpeieieHHble MPOoOIeMbl JJIi MEHEIKEpOB MPOeKTOB. Hampumep, ecnu crenuanucTt 3aHiT B
IIPOEKTe, KOTOPBIM 3aJEpKUBACTCS, 3TO MOXKET CO34aTh MPSMbIE CI0XKHOCTH s JIPYTHX
IIPOEKTOB, TJI€ OH TaKX€e JOJKEH Y4acTBOBATh.

[lepBoHauanbHblil rpaduk paboOT HEU30€KHO COAEPKUT KaKHe-HUOYIb OMIMOKH WIH
HenopaboTku. Ilo Mepe peanu3anMu MpoeKTa PACCUUTAHHBIE OLEHKH JUTUTEIBLHOCTH
BBITMIOJTHEHUS 3TAnoB pabOT JOJIKHBI CPAaBHUBATHCA C PEAJbHBIMU CPOKAMHU BBIIIOJIHEHUS 3THUX
3TanoB. Pe3ynbTarel cpaBHEHUS AOJDKHBI MCIONIb30BAThCSl B KAUECTBE OCHOBBI NIl IIEPECMOTpa
rpajguka paboT elle He pealn30BAHHBIX ATAlOB IPOEKTa, B YAaCTHOCTU JI TOTO, YTOOBI
MOMBITATHCSl YMEHBIINUTD JUINTEIBHOCTD TANIOB KPUTHUECKOTO ITYTH.

IMocTanoBKa 3a1a4uM K NPaKTH4YeCKoii padoTe 4

1. 3yuuTh npessiaraeMblii TEOPETUUECKUI MaTepual.

2. ITocTpouTh BpeMEHHYIO U CETEBYIO THArPAMMBI TSI BRIOPAHHOTO MTPOEKTA.

3. IlocTpouTh AMarpamMmy pacupeaeaeHus YYacCTHUKOB IPYIIIBI IO ATaraMm.

4. ITocTpouTh CIIUCOK BO3MOKHBIX PUCKOB C yKa3aHHWEM Ha3BaHUS U OIMCAHUS PUCKA.

5. IlpoBectu aHaIM3 PUCKOB.

6. Onucarp CTpaTEruio MIaHUPOBAHUS PUCKOB.

7. Iloctpouth OTYET, BKIIOYAIOIIMN BCE TMOJyYEHHBbIE JUarpaMMbl U ONHCAHUE
CTpaTeruy MjiaHupoBaHUs pUcKoB. [IpeacTaBuTh 0TUET MO TaOOPATOPHOM paboTe AJs 3aLUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUN

B cootBercTBUM € yKa3zaHHOW NpeAMETHON 001acThi0 M KjaccoM pa3pabaThiBaeMOM
UH(POPMALIMOHHOM CHCTEMBI MOCTPOUTH BPEMEHHYIO M CETEBYIO JAMarpaMMbl; IOCTPOUTh
JuarpaMMmy pacrnpeaciiCHUsA YYaCTHUKOB T'PYIIIBI IO 3TalaM, IMOCTPOUTH CIHMCOK BO3MOXKHBIX



PUCKOB C YyKa3aHMEM Ha3BaHUSl M OIMCAHMS pHUCKA; MPOBECTU aHAJIU3 PHUCKOB; OMHUCATh
CTpaTEeruio MIaHUPOBAHUS PUCKOB.

Tabnuna 4.4 — InquBuyanbHbIC 3a1aHUS

Ne IIpeameTHas o6acTh Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 ToproBoe npeanpusiTue SCM

9) ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CTpouTesibHOE NPEeANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHus
9 NudpactpykTypa npeanpusiTis CIIITP

10 | AnmaparHas HHQPACTPYKTYpa NPEANPUITHS OKcnepTHas CUCTEMa

Conep:xkanue oTyera

[To BemMosHEeHHOW paboTe coctaBisieTcss oTdyeT. OTYET BBINMOJIHACTCS B SJIEKTPOHHOM
Buje. [1o BRIMOHEHHOMY OTYETY IPOBOAMTCS 3aIUTA MPAKTUYECKON PabOTHI.

OTtyer MmO mpakTUYECKOM paboTe MOMKEH COCTOSTh W3 CIEAYIOIIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAasl 4acTh: KpaTKOE OINKCAHME Leleil mpoekTa. BBoaHas yacTh oTyeTa JIOJKHA
BKJIFOYATh NYHKTBHI:  YCJIOBHE 3aJauyM; TOPSAIOK BBIIOJIHEHHUS; MPOrpaMMHO-anapaTHbie
CPEIICTBA, UCIIOJIb3yEeMbIE MPU BHITOJIHEHUH PAOOTHI.

- OCHOBHasg dYacTh (omucanue paboThl): ONUCaHWe HWHOOPMAIMOHHOW CHCTEMBI;
BpEMEHHAasi W CeTeBas JuarpamMmbl YIpaBieHHs mpoekToMm paspabotku HC; numarpamma
pacripeiefieHusi y4aCTHUKOB TPYIIBI IO 3TaraM; CIUCOK PUCKOB; aHAJIU3 PUCKOB; CTpATErus
MJIAHUPOBAHUS PUCKOB.

- 3aKJII0YEHHE (BBIBOJBI);

- CIIMCOK MCIOJIb30BaHHOM JINTEPATYPHI.

3ammTa oT4eTa M0 MPAKTUYECKON paboTe 3aKII0YaeTCs B MPEAbIBICHUH TIPEN01aBaTEIIO
MOJTYyYEHHBIX PE3yJIbTaTOB B BUJE (aiiia U JEMOHCTPALUU MOJYYEHHBIX HaBBIKOB MPHU OTBETAX
Ha BOIPOCHI TIPETIO/IaBaATEIIS.

KoHnTpoJsbHbIe BONPOCHI

1. VYnpasieHue kaueCTBOM MPOrPaMMHOTO MPOIYKTA.

. [Ipouecc nnanupoBanus co3nanus [10.

. KoHTpOsbHbBIE OTMETKH 3TAIOB padoT.

. lmarpaMMBbI IpOLIECCOB ¥ BPEMEHHBIE JTUATPAMMBI.

. BpemeHHBIE U ceTeBbIE TUarpaMMBl.

. Pacnipenenenue ucnosHuTenen no sramnam

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

. Pe3ynbrarel anann3a puckos

O©Ooo~NooTbhowN

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

Ieanb padorsl: M3ydeHue crpareruu yrnpaBieHHs PUCKAaMH MPH YHPABICHUU HMPOECKTAMHU.
Ilony4eHue HaBBIKOB II0 NPUMEHEHHIO JAHHBIX METOMOJIOTMH Ul IIJIAHUPOBAHUS IIPOEKTA.
N3yuenue MeToioB yrpaBieHHUs Ka4eCTBOM ITPOSKTHPOBAHUS MH(OPMAIIMOHHBIX CHCTEM.




[IpakTuyeckas paboTa HampaBieHa Ha O3HAKOMJICHHE C OCHOBHBIMH TOHSTHSIMHU
METO/0JIOTUH YIIPABIICHUS TPOEKTAaMU, MOJy4YE€HNE HABBIKOB IO MPUMEHEHHIO TAHHBIX MOHATUN
IpY MOCTPOSHHUHU IUIaHA MPOEKTa, MOCTPOeHH rpaduka padoT, pacnpeaeeHus UCIOTHUTENEH,
YOpPaBJIECHUS PUCKAMM, M3YYEHHE METOAOB  YIPABICHHS  KAueCTBOM  HPOCKTHPOBAHUS
UH(QOPMAIIMOHHBIX CUCTEM, H3YUECHHUSI METPUK KauyecTBa IPOrPaMMHOT0 00eCIIeUeHUs!.

TpeboBaHust K pe3ysbTaTaM BBIMOJIHEHUS TPAKTUYECKON padOThI:

[TocTpouTth MOAENH YIIpaBIEHUS IPOEKTOM, BKIHOYAIOILYIO:

- OIIPEZCIICHUE BCEX JTANOB MPOEKTA, 3aBUCUMBIX 3TAIOB, ONPEIEICHUE MIUTEIbHOCTH
ITAIoB;

- IOCTPOCHHE HA OCHOBE MOJIYYCHHBIX JAHHBIX CETEBOM M BPEMEHHOM Harpamm;

- TIOCTPOCHHE AUArPaMMBbI pacrpeieIeHUs paOOTHUKOB I10 dTaraM;

- pa3paboTKy Mokaszareieil KadyecTBa BBHIIOJHEHUS MPOEKTA M0 dTaraMm;

- pa3paboTKy cTpaTeruu yrpapieHHs PUCKaMH MO ATAIaM.

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

OcHoBBI TEOpUH

CrtpaTeruu ynpasJjieHUsl PUCKAMHU NIPH YIIPaBJIeHUH POEKTAMHU

BaxxHoll yacThi0 paboThl MEHEKepa MPOEKTa SABJSAETCS OLEHKa PUCKOB, KOTOPbIE MOT'YT
NOBIHUATh Ha TpapuK pabOT WIM HAa KA4eCTBO CO3/1aBA€MOT0 IMPOTPAaMMHOTO TMPOAYKTa, U
pa3paboTka MEpPOIPUATUH 110 MPEIOTBPAILEHUIO PUCKOB. Pe3ynbTaThl aHaIM3a pUCKOB JOJKHBI
OBITh OTpa)keHbl B IIaHE MpoekTa. OmnpezeneHue PUCKOB U pa3padOTKa MEPONPUATUN I10
YMEHBUICHUIO UX BIMSHUS Ha XOJ] BHIIIOJHEHUS IIPOEKTA Ha3bIBACTCS YIPABICHUEM PUCKAMHU.

KoHkpeTHble THUNBI PUCKOB, KOTOPbIE MOIYT OKa3aThb BJIMSHME Ha JAHHBIM IPOEKT,
3aBUCAT OT BHJA CO3/1aBa€MOI0 MPOrpaMMHOI0 MPOAYKTa U OT OPraHU3allMOHHOIO OKPYXKEHU,
IJIe pealm3yercs NpOTPaMMHBIM MpPOEKT. BMecTe ¢ TeM MHOTHE THIIBI PHCKOB CIIOCOOHBI

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

Puck Turnsl pucka Onucanue pucka

TekyuecThb Puck nnsa npoekra OmnbITHBIE Pa3padOTUYMKH MOKUIAIOT TPOEKT J10
pa3paboTUHKOB €ro 3aBEPIICHUS

N3meHnenue B Puck nnsa npoekra Opranuzais MEHsIET CBOU PUOPUTETHI B
YIPaBICHUHU YIIPABJICHUHU ITPOEKTOM

OpraHu3aluen

HeroroBHOCTB Puck nnsa npoekra ArmmapatHble cpeficTBa, KOTOPble HEOOXOIUMBI

arrapaTHbIX CPEJICTB

JJI TIPOCKTA, HE NTOCTYIUIJIN BOBPEMS UJIU HE
T'OTOBLI K 3KCILTyaTallun

N3meHenue Puck ans npoekra u | IlosiBneHne 60JIbIIOr0 KOJTUYECTBA
TpeOoBaHUI TUTSt HETIpeIBUICHHBIX U3MEHEHNU B TPEOOBAHMSIX,
pa3pabaTbiBaeMOro | mpeabsBIsAeMbIX K pazpadarsiBaeMomy 110
MIPOTYKTA
3anepxka B Puck ans npoekra n | Cnenudukanum OCHOBHBIX HHTEp(eEHcoB
pa3paboTke TSt MOJICKICTEM HE TIOCTYITWIIH K Pa3padoTInKaM B
cneundukanuu pa3pabaTbIBa€MOT0 | COOTBETCTBUU C IpaKoM padoT
MPOTYKTA
Henoouenka pazmepa | Puck ams npoekra u | Pasmep cuctemMbl 3HaUUTENBHO MTPEBBICHIT
pa3pabaTeiBaeMoi TSt MEPBOHAYATEHYIO OIICHKY
CHCTEMBI pa3pabaTbIBaeMOro
MPOTYKTA
Henocrarounas Puck nns CASE-cpencTBa, npeaHa3HauYeHHbIE IS
s pexruBHOCTE CASE- | pa3pabaTeiBaeMOro | MOJICPIKKH IMPOCKTA, OKA3AITUCh MCHEE
CpEeACTB IPOAYKTA 3G PEKTUBHBIMH, YEM 0KUAATIOCH

N3meHenus B buznec-puck

OCHOBHBIE TEXHOJIOTHH MMOCTPOCHUA




TEXHOJIOTUU POrpaMMHOM CHCTEMbI 3aMEHSFOTCSI HOBBIMH
pa3pabotku [10

[MosiBneHue busnec-puck Ha pbIHKe pOrpaMMHBIX POYKTOB JI0
KOHKYPHPYIOIIETO OKOHYaHUs MPOCKTA MOSBUIACH
POrpaMMHOTO KOHKYPHUPYIOIIas IpOrpaMMHasi CUCTeMa
POJIYKTa

VIOpolEeHHO pPUCK MOYKHO ITOHMMaThb KakK BEPOSATHOCTb MPOSIBICHHUS KaKUX-JIHOO
HEOJIaronpusTHBIX OOCTOSTENbCTB, HETaTUBHO BIMAIONIMX HA peaM3alluio MpoekTa. Puckum
MOTYT YI'POKaThb IIPOEKTY B LIEJIOM, CO3aBAEMOMY IIPOrPaMMHOMY IIPOJAYKTY WJIM OpPraHU3aLnNn -
pa3paboTurKy. MOXHO BBIIETUTH TPU TUIIA PUCKOB.

1. Pucku 118 mpoeKTa, KOTOphIe BIMAIOT Ha rpaduK paboT UM Pecypchl, HEOOXOAUMBbIE
JUIS BBITIOJIHEHUS ITPOCKTA.

2.Pucku g pa3pabarblBaeMoro  IpOAYKTa, BIUAIOLIME HAa  KayecTBO  WIIHU
IPOU3BOIUTENFHOCTh pa3padaThIBAEMOT0 MPOrPAMMHOI0O TPOIYKTA.

3. busHec-pucKH, OTHOCSIIUECS K OpPraHU3aLUU-pa3pabOTYMKY MM IOCTABILIUKAM.

KoneuHo, 3TM TuHIIBI pPHCKOB MOTIyT Iiepecekarbcs. Hampumep, eciaum  ONBITHBIN
IPOTPAMMUCT MOKHUAAET MPOEKT, 3TO OyAeT PUCKOM [yl MPOEKTa (IMIOCKOJBbKY 3aJepKUBAETCS
CPOK cJJaud TOTOBOTO IMPOAYKTa), PUCKOM MJis HMPOAYKTa (TaK KaKk HOBBIA IPOrpPaMMMCT,
3aMEHMBILUHN YIIEALIEr0, MOXET OKa3aThCs HE CIMILIKOM OINBITHBIM M CZelaTb OLIMOKH B
nporpaMme) U OH3HEC-pUCKOM (IIOCKOJIBKY 3aJep’KKa JaHHOI'O IPOEKTa MOXET HEraTMBHO
HOBIUATh Ha Oyayniue JejoBble KOHTAKThl MEXJAy 3aKa3uduKOM M OpraHu3aluei-
pa3paboTUYUKOM).

Cxema mpoluecca ynpasieHUsl pUCKaMu I0Ka3aHa Ha puc. 5.1. DTOT npouecc COCTOUT U3
YETBIPEX CTaJHM.

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

2. Anamu3 puckoB. OIIeHUBaeTCs BEPOSITHOCTb M IOCJIEOBAaTEIbHOCTh  IOSBICHUS
PUCKOBBIX CUTYALM.

3. IlnanupoBanue puckoB. [ImaHUpYIOTCS MepONpHATHS MO MPEIOTBPALICHUIO PUCKOB
WJIM MUHUMHA3AIUU UX BO3/IEUCTBUS HA IIPOEKT.

4. MoHuTOpHUHT pUCKOB. [ToCTOSTHHOE OlIeHHBaHHE BEPOSTHOCTEH PUCKOB U BBIIIOJHEHUE
MEPOIPUATHN 110 CMATYEHUIO ITOCIIEICTBUI MPOSBICHNS PUCKOBBIX CUTYAIlHM.

MaHKTOpKH
pHCKOS

CnpengeneHwe
DHCKDB

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

Pucynok 5.1 - I[Ipouecc ynpasineHus: puckamu

[Iponecc ynpaBneHus puckamu, Kak U JIpyrue IpoLecChl IUIAHUPOBAHMS, SIBISIETCS UTE-
paLlMOHHBIM, BBIIOJIHSAEMBIM B TE€UEHHE BCEro Cpoka peanuszanuu npoekra. CHayana pazpaba-
TBIBAIOTCS IUIAHBI YIPABJIEHUS PUCKAMH, 3aT€M IOCTOSIHHO OTCIJIEKUBAETCS CUTYalHsl BOKPYT
peanuzanuu npoekrta. [Ipyn mocTyruieHun HOBOM MH(OpMAIMM O BO3MOXHBIX PHCKaxX 3aHOBO
IIPOBOJIUTCS aHAJIU3 PUCKOB U NMEPBOCTENIEHHOE BHUMAHUE yJEIsAeTCs HOBBIM puckam. [Io mepe
NOCTYIUIEHUsI HOBOW HMH(OpManuu Takke H3MEHSIOTCS IUIaHbl MEPONpPUSATHH MO MpenoT-
BPALCHUIO U CMATYEHUIO PUCKOB.




Pesynbrarhl mpouecca ynpaBlIeHMs PUCKaMH JOKYMEHTUPYIOTCS B BHJAE IUIAHOB
ynpasieHus puckamu. OHHM TOJDKHBI BKJIFOYATh ONUCAHME BO3MOXKHBIX ITPOEKTHBIX PUCKOB, MX
aQHAJIN3 U [IEPEUEHb MEPONPUITUM, HEOOXOJUMBIX JIJISl YIPABJICHUS PUCKAMHU.

Onpenesienne pucKoB

Omnpenenenrue pucKoB — IepBas CTaaAus INpoliecca ynpasieHus puckamu. Ha 3toil cra-
JTUU OMUCBIBAIOTCSI PUCKHU, KOTOPBIE MOTYT MPOSIBUTHCS MPHU peanu3aliu npoekta. B npunimmne
Ha 3TOM CTaJuu HE JOJDKHA OLIEHMBATBHCS BEPOSTHOCTb U 3HAYMMOCTb PUCKOB, HO Ha IIPAKTHKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIHHBIMU TOCIIEICTBUAMU OOBIYHO OTOPACKIBAIOTCS CPasy.

OnpeneneHre pUCKOB MOXET BBIIOJHATECA B PEKUME KOMAHIHOM paboThl C
HCITOJIb30BaHUEM I01X0/1a "MO3roBoi MTYpM'" JTHOO OCHOBBIBATHCS Ha ONbITE MeHekepa. [Ipu
OINpPE/ICIICHUN PUCKOB MOXET IIOMOYb IIPUBEACHHBIN HUXKE CIUCOK BO3MOXHBIX KaTeropuil
PHCKOB.

1. Texnonornyeckue  pucku. Ilpouctexaror U3 NOporpaMMHBIX U allapaTHBIX
TEXHOJIOTHi1, Ha OCHOBE KOTOPBIX pa3pabaThIBaeTCs cUCTEMA.

2. Pucku, cBs3aHHbIe ¢ iepcoHanoM. CBs3aHbI ¢ YICHAMU KOMaHbl pa3pabOTUYMKOB.

3. Opranuzanuonnsle pucku. [IporicTekaroT HW3 OPraHU3allMOHHOTO OKPYXKEHHUS, B
KOTOPOM BBIIIOJIHSAETCS TIPOEKT.

4. Unctpymentanbhuble  pucku. CBszanbl ¢ ucnonb3yembiMu CASE-cpenctBamu  u
JIpYTMMHU CpeICTBaMU MOJJEPKKHU Ipouecca coznanus [10.

5. Pucku, cBs3aHHBIE C cUCTeMHBIMH TpeOoBaHUsSMU. [IposSBISIOTCS TpU HU3MEHEHUU
TpeOoBaHU, NpeAbABIAEMBIX K pa3padaTbIBAEMON CUCTEME.

6. Pucku onenuBanusi. CBs3aHbl ¢ OLEHUBAHUEM XapaKTEPUCTHK MPOTPaMMHOM CUCTEMBbI
U PECYpCOB, HEOOXOAUMBIX Ul pealn3alliy IPOEeKTa.

B tabun. 5.2 npencraBieHbl HEKOTOPbIE MPUMEPHI, OTHOCSIINECS K KaXJ10i M3 OMHUCAaHHBIX
KaTteropuil puckoB. Pe3yiabTaToM 3Tamna onpeneiaeHusi puckoB OyeT JUIMHHBINA CIIUCOK BO3MOXK-
HBIX PUCKOB, KOTOpPHIE MOTYT MOBIUSTH Ha pa3pabaTbiBaeMblii MPOrPAMMHBIN MPOIYKT, MPOEKT
WJIM OpraHu3alnio-pa3paboTymKa.

Tabnuma 5.2 - Kateropuu prckos

Kareropus puckos ITprmepsl pUCKOB

TexHOMOrnYeCcKne pUcKu baza nmaHHBIX, KOTOpasi MCIONB3yeTCs B MPOrPaMMHOI cHcTeMe,
He ofOecreunBaeT 00padOTKY OKUIAEMOT0 00beMa TpaH3aKIIUM.

[TporpaMMHbIe KOMIIOHEHTBI, KOTOpPbIE MUCTHOIB3YIOTCS MTOBTOPHO,
UMEIOT JAe(EeKThl, OrpaHUYMBAIONIUE MX (YHKIMOHAJIbHBIE BO3-

MOKHOCTH
Puckn, CBS3aHHBIE c | HeBosamoxxHo = mojmoOparb ~ paOOTHUKOB ¢ TpeOyeMbIM
IIEPCOHAIOM npo¢eCCHOHATLHBIM YPOBHEM.

Benymmit pazpaboTunk 3200171 B caMOe KPUTHUYECKOE BpEMSI.
HeBo3Mo)kHO oprann3oBath He00XoquMoe 00ydeHre epcoHaa

Opranu3anuoHHbIE PUCKH B opranuzanuu, BeimosHstomen pazpadbotky 110, npousomia pe-
OpraHM3aIys, B pe3ylbTaTe Yero HM3MEHHWINCh MPHOPHUTETHI B
YIIPaBJIECHUU IIPOEKTOM.
@DuHAHCOBBIEC 3aTPYy/IHEHUSI B OpTaHHU3AIMU MPUBEIH K yMEHBbIIIe-
HUIO OI0/KETa MTPOEKTa

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

CASE-cpenctBa HEBO3MOXXHO  HMHTETPUPOBaTH € JAPYTHMMHU
CpeICTBaMU TOJIEP)KKH TPOEKTA

P HUCKH, CBA3aHHBIC ¢ | U3menenus Tpe6OBaHI/II>'I OPUBOJAT K 3HAYUTCIBbHBIM IMOBTOPHBIM
CHCTCMHBIMH Tpe6OBaHI/I${MI/I TEMHBIMH Tpe6OBaHI/I$IMI/I pa60TaM 0 IMPOCKTUPOBAHUIO
CHUCTCMBEI.

IlepBoHayanbHass HeuyeTKas (QOPMYIMPOBKA TOJIH30BATENIBCKUX




TpeOOBaHUI MpuUBENa K 3HAYUTEIbHBIM W3MEHEHUSM CHCTEMHBIX
TpeOOBaHUI, MPOSBUBIIUXCS HAa TO3JIHHUX CTAAHUSIX pa3pabOTKu
IIPOEKTA

Pucku ouenuBanus HenooueHku BpeMeHU BBITIOJHEHHS TPOCKTA.
Ckopocth BbIsBIIEHUS [e(EKTOB B CHUCTEeME HIDKE paHee
3amIaHUPOBAHHOM.
PasMep cucTemMBl 3HAYMTENBHO MPEBBINIAET MEPBOHAYAIBHO
pacCYMTAHHBIN

AHaJIM3 PUCKOB

[Ipn ananm3e g KaXkI0Tr0 ONPENECIIEHHOTO PHUCKAa IOACUMTBHIBAETCS BEPOSITHOCTH €ro
NpOsIBIICHUS W yuepO, KOTOpbIii OH MO)KeT HaHecTH. He cymiecTByeT HpOCTBIX METOJIOB
BBIIIOJIHEHUSI aHAIM3a PUCKOB — B 3HAUUTEJIBHOM MEpEe OH OCHOBAaH Ha MHEHHMM U OIBITE
MeHemKepa. MoKHO PUBECTH CIEAYIONIYIO KAy BEPOSITHOCTEH PUCKOB U MX MOCJIEICTBUI.

BeposiTHOCTh pucka cuMTaeTcsl OY€Hb HU3KOM, €CIM OHa MMeeT 3HaueHue MmeHee 10%;
HU3KOM, ecu ee 3HaueHue ot 10 no 25 %; cpeaned npu 3HadyeHUsIX oT 25 10 50%; BBICOKOM,
eciu 3HaueHue koneonercs ot 50 10 75%; oueHb BHICOKOM Mpu 3HAUCHUSX Ooiee 75%.

Bo3moxHBIH yiep0 OT PUCKOBBIX CUTYyallMid MOXKHO MOJpPa3leiuTh Ha KaTacTpodude-
CKMi1, CEpbE3HBIN, TEPIIUMBII U HE3HAYUTEIIbHBIN.

Pe3ynbrarel aHanu3a pUCKOB JOJKHBI OBITH MPEACTaBICHBI B BUJIEC TaOIUIBI PUCKOB,
YIOPSAOYEHHBIX [0 CTENEHU BO3MOXHOro yuepba. B tabn. 5.3 mpuBeneH ynopsigouyeHHbIN
CIIUCOK PHCKOB, OMHCAHHBIX B Ta0d. 5.2 TaM ke yKa3aHbl BEPOSITHOCTU ITHX PHUCKOB. 37€Ch
BEPOATHOCTH PUCKOB M CTENEHb yIlepOda OT HUX yKa3zaHbl Ipou3BoJbHO. Ha mpaktuke ans mx
ompezeneHuss HeoOXoauma mnoapoOHass mHbopMalus o MpoekTe, TexHomoruu cozpanusa I10,
KOMaHie pa3pabOoTUYHUKOB U O CaMOil OpraHu3alNu.

Tabnuia 5.3 - Cnucok puckoB nociie NPOBEACHUS UX aHaIn3a

Puck BepositHocts | Crenens ymiep6a
@uHaHCOBBIE 3aTPyJHEHHsI B oOpraHuszanvu npusenn K | Huskas Karactpoduueckas
YMEHBUICHUIO OI0/IKETa NPOEKTa

HeBo3moxxHO momoOpaTh pabOTHHKOB c TpeOyromumcs | Boicokas Karactpoduueckas
PO EeCCHOHAILHBIM YPOBHEM

Benymmuii pa3pabotuuk 3abonen B camoe kputuueckoe | CpenHss CepbesHas

BpeMsl

[TporpaMMHBIE KOMIIOHEHTBI, HCIOJIb3yEMBIE TNOBTOPHO, | CpenHss CepbesHas

UMEIOT J1e()eKThl, OrpaHUYUBAIOLINE UX (YHKIIMOHATIbHBIE

BO3MO>KHOCTH

W3meHenns TpeOoBaHMI MPHUBOIAT K 3HA4YUTENbHBIM | CpenHss Cepbe3Has
HOBTOPHBIM PabOTaM 110 MPOEKTUPOBAHUIO CUCTEMBbI

B opranuzamuu, BemmonHstomed —paspabotky IO, | Beicokas Cepbesnas

MMpOHn3011J1a peoprannulanusi, B pe3yibTare 4qero
N3MCHUJIMCH MPUOPUTETHI B YIIPABJIICHUHU ITPOCKTOM

basa naHHBIX, KOTOpas uCHOJb3yeTcss B IporpamMMmHoi | CpenHss Cepbe3nas
cucreMe, He obecreynBaeT OOPabOTKY OXKHIaEMOI0
00beMa TpaH3aKIun

HenmooueHkn BpeMeH! BBIITOJIHEHUS IPOEKTa Beicokas CepbesHas
CASE-cpencTBa HEBO3MOXKHO MHTETPUPOBATh C IPYruMu | Beicokas Tepnumas
CpeICTBaMU NOAJIEPKKU ITPOEKTA

IlepBoHavanbHast HeuyeTKas dopmynupoBka | Cpennsist Tepnumas

MIOJIB30BATCIbCKUX Tpe60BaHHI>i MpUBCJIa K 3HAYUTCIIbHBIM
N3MEHCHHUAM CHCTCMHBIX Tpe6OBaHHfI, MIPOABUBIINXCA Ha
MNO3JHUX CTaAUAX pa3pa60TKI/1 IIPOCKTA




HeBo3moxxHO opranm3oBaTh HeoOxomumoe oOyuenue | CpemHss Tepnumas
nepcoHasia

CxopocTtb BbIsiBIIEHUS Ae(PEeKTOB B cucreMe Huxe panee | CpemHss Teprnumas
CIJIAHUPOBAHHOMN

Pasmep cuctembl 3HAYMTENBHO MPEBBIIIAET IEepBOHA- | Bricokas Teprnumas
YaJbHO PACCYMTAHHBIN

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

KoHeuHO, Kak BEpOATHOCTh PHCKOB, TaK M BO3MOXHBIH yIIep0 OT HHUX JOJIKHbI
NepecMaTpUBaTbCs MPHU MOCTYIUICHUU JOMOJHUTEIBHONH HMH(pOpMAMU 00 ITHX PHCKAaX U IO
Mepe peallu3aluy MEpONpUATHI Mo yrpasieHut0 UMHU. [lo3TomMy 1nomoOHble TaOiIMIbI PUCKOB
JIOJKHBI TIEPEENIbIBATHCS HA KaXKI0M UTepaluy IIpoLecca YIpaBIeHUs PUCKaMH.

Ilocne npoBeneHUs aHainW3a PUCKOB ONpEAESIOTCS HauOojiee 3HAuYKMMBIE PHUCKH,
KOTOpBIE 3aT€M OTCJIEKUBAIOTCS HA MPOTSHDKEHWHM BCErO CpPOKA BBIOJIHEHUS IIPOEKTA.
OnpezneneHue 3TUX 3HAYMMBIX PUCKOB 3aBHCUT OT UX BEPOSATHOCTEH M BO3MOKHOrO yiiepoa. B
o0ImIeM ciyyae BCerja OTCIEKHUBAIOTCS PUCKU C KaTacTPO(YUUIECKUMU TTOCIIEACTBUSMH, a TaKKe
PHCKH C CEphE3HBIM YIIEpOOM, 3HAUYEHHUE BEPOSITHOCTH KOTOPBIX BBILIE CPETHETO.

B HeKoTOpbIX CTaThsIX PEKOMEHAYETCSl ONpeAenuTh U oTciexuBaTh "10 BepxHuX"
PHCKOB, HO 3TO HE€ Bcerja O0O0OCHOBaHHas pekoMmeHjanus. KoiauuecTBO pPHUCKOB, KOTOpbIE
HEO0OXOUMO OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOI'O NMPOEKTa. ITO MOXKET ObITh ISATh PUCKOB, a
MOXET naTHaguatb. Ho, KOHEYHO, KOJMYECTBO PHUCKOB, MO KOTOPHIM IPOBOAUTCS
MOHMTOPHHI, JOJKHO OBITh 0003puUMBIM. bonbllloe KOJMYECTBO OTCIEKHUBAEMBIX PHCKOB
norpedyeT OrpoOMHOro KojuuyecTBa coOupaemoll uHpopmauuu. W3 coucka pHCKOB,
NPECTABICHHBIX B Ta0J. 3.6, [T MOHUTOpPUHTA CIEIyeT 0TOOpaTh T€ PUCKH, KOTOPHIE MOTYT
IPUBECTH K KATaCTPO(PUUECKUM U CEPhE3HBIM MOCIEACTBUSM JJIs BAIllero MPOeKTa.

IlnanupoBanue puCKOB

[InanupoBaHue 3aKJIIOYACTCSI B ONPEINEICHUM CTpPATeTMU YIPABIEHUS  KaKIbIM
3HaYMMbIM PHCKOM, OTOOpPAHHBIM JUIi MOHUTOPHMHTA IOCJIE aHAJIM3a PUCKOB. 3/1eCh TaKXKe He
CYLIECTBYET OOMICTIPUHATHIX TMOAXOAO0B JJsi pa3pabOTKM TaKUX CTpaTeruii — MHOroe
OCHOBBIBaeTCA Ha "dyThe" M OmbITe MEHeIkepa npoekra. B Tabn. 5.4 mokazaHbl BO3MOXHbBIE
CTpaTeruy yrnpapje€HUs OCHOBHBIMU PUCKaMU, IPUBEACHHBIMU B Ta01. 5.3.

Tabnuma 5.4 - Ctparerun ynpapiaeHUs] pUCKaMU

Puck Crparerus

®unancoBble pobaeMs! | [IoAroToBUTH KpaTKUil TOKYMEHT JUIsl PYKOBOJCTBA OpraHU3allHH,

OpraHu3aluu MOKA3bIBAIOUINI BaXXHOCTh JAHHOTO TIPOEKTa Uil JIOCTHIKEHUS
(MHAHCOBBIX 11eJIel OpraHu3aluu

[Tpobnemsr [Ipenynpeauts 3aka3unka O MOTEHIUAIbHBIX TPYAHOCTAX U

HEKBaIU(DUIIUPOBAHHOTO
nepcoHata

BO3MOKHOM 3aZICPIKKE TPOCKTA, PACCMOTPCTH BOIPOC O IIOKYIIKC
KOMIIOHCHTOB CHUCTEMbI

bone3nu NepcoHalia

PeopranuzoBars paboTy KOMaHAbI pa3pabOTYMKOB TaKUM 00pazoMm,
YTOOBI 00513aHHOCTH U paboTa YJIEHOB KOMaH[bl MEPEKPHIBATIN APYT
Jpyra, BCIEACTBHE ITOTO pa3pabOTUYMKU OyayT 3HATH U MOHUMATh
3aJ1auM, BBITIOJHSIEMBIC IPYTUMH COTPYAHHKAMHA

JledexTHbIE CUCTEMHBIE
KOMITOHEHTHI

3aMCHUTH INOTCHIIMAJIbHO ,I[C(I)CKTHBIC CUCTCMHBIC KOMIIOHCHTBI
IMOKYITHBIMHW KOMITOHCHTAMM, IF'AapaHTUPYIOIIUMHU KAQ4YCCTBO pa60TLI

W3menenus tpeGoBaHUM

[TonbiTaThcst  ompenenuTs  TpeOOBaHUs, Haubojee  BEpPOSITHO
MOJIBEPKEHHbIE U3MEHEHUSIM; B CTPYKTypEe CHUCTEMbI HE O0TOOpakaTh
JEeTaIbHYI0 HHPOPMAIUIO

Peoprannszanus
KOMITAaHHH-

HOI[FOTOBI/ITL KpaTKI/Iﬁ AOKYMCHT JUIA PYKOBOACTBA KOMIIAaHHUH,
HOKaSBIBaIOHII/II\/II BAXXHOCTb JAHHOI'O IIPOCKTa JJIAI JOCTHIKCHUIA




pa3zpaboTunka (hMHAHCOBBIX IIeJIel KOMITAHUH

Henocrarounas PaccMoTpeTh BO3MOXKHOCTh OKYIIKH 00Jiee TPOU3BOUTEIHHOM 0a3bl

IIPOU3BOJUTEIBHOCTD JAHHBIX

0a3pl JaHHBIX

Henoouenkun  Bpemenu | PaccMoTperb BOIpPOC O MOKYNKE CHCTEMHBIX KOMIIOHEHTOB,

BBITNIOJIHEHMSI IPOEKTA HCCIIEI0BATh BO3MO>KHOCTh UCII0JIb30BaHUs reseparopa
IIPOrPaMMHOT0 KOJia

Cy1iecTByeT TpU KaTErOpUU CTPATErHil yIIPaBIEHUS PUCKAMH.

1. Crparerun npenorBpaiieHus puckoB. COrjgacHO 3TUM CTpATETrUsM CJeIyeT MPOBOIUTh
MEPOIPUATHSI, CHIDKAIOIIUE BEPOSTHOCTH IMPOSBICHUS PUCKOB. [IpuMEpoM MOXKET CIYKUTh
CTpaTerusi UCKJIIOUEHUs TOTEHIUAIBHO 1e(DEKTHBIX KOMIIOHEHTOB, ONKcaHHas B Tabm. 5.43

2. MUHUMU3aIMOHHBIE cTpaTteruy. HampaBieHsl Ha yMeHbIIEHHE BO3MOXKHOTO yiepOa
OT puckoB. [IpuMepoM cimy>KuT cTpaTerus yMeHbIIeHUs yiiepoa OT 00Je3HU WICHOB KOMaHbI
pa3paboTuukoB (cM. Tabi. 5.4).

3. [InanupoBanue "aBapuitHbIX" cuTyaruid. COMIACHO ATHUM CTpPATETUSM HEOOXOIUMO
MMETh IUIaH MEPONPHUATHI, KOTOPBIE CIEIYET BHIIOJHUTH B CIIy4ae MPOSBJICHHUS PUCKOBOM CH-
Tyauuu. B Tabn. 5.4 510 cTparerus moBeACHUS MPU BOSHUKHOBEHUU (DUHAHCOBBIX MPOOJIEM Yy
OpraHu3aIn-pa3padoTIHKA.

MOHUTOPUHT PUCKOB

MOHMTOPUHTI PUCKOB 3aKJIIOYAETCS B PETYISPHOM IEPEcUeTe BEPOSTHOCTEH PUCKOB U
yiiep06a, KOTOpBIid OHM MOTYT HaHecTd. J{Jis 3TOro HeoOXOIUMO MOCTOSIHHO OTCJIEKUBATH (ak-
TOPBI, KOTOPBIE BIMAIOT Ha BEPOSITHOCTh PUCKOB U BO3MOXKHBIN yiep0. OTu (akTopbl 3aBUCAT
OT TUMOB pucka. B Tabn. 5.5 mpuBeaeHbI MPU3HAKK, KOTOPBIE IOMOTAIOT OMPEAEIUTh TUIl PUCKA.

Tabnuna 5.5 - [lpusHaku puckos

Tun pucka ITpuznaku

TexHonornueckue 3afepKKH B IIO0CTaBKe OOOpYJOBaHUS WM HPOTPAMMHBIX CPEICTB

PHUCKHU noajepKku npouecca cozganus 110, MHOrouncieHHbIE JOKYMEHTH-
POBaHHbBIE TEXHOJIOTUYECKUE MPOOIEMBI

Puckn, cBs3aHHBIE Huskoe MopanbHOE COCTOSHHME NEPCOHANA, HATSAHYTbIE OTHOLICHUS

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

OpranuzanvoHHbIe PasroBopel cpeau mnepcoHaza O IACCUBHOCTH M HENOCTaTOYHOM

pUCKH KOMIIETEHTHOCTH BBICHIETO PYKOBOJICTBA OPraHU3aluU

HNHcTpyMEHTaNIbHBIE Hexenanune pa3pabOTUMKOB MCIIOJIB30BaTh MPOTPaMMHBIE CPEJCTBa

pucKH MOJICPIKKH, HeopoOpuTenbHble oT3bIBEI 0 CASE-cpencTBax, 3anpockt
Ha 0oJiee MOIIIHbIE HHCTPYMEHTAJIbHbIE CPEJICTBA

Puckn, cBs3aHHBIE HeoOxonuMocTh mepecMoTpa MHOTHMX CHCTEMHBIX TpeOOBaHUM,

CHUCTEMHBIMU HEZ0BOJIBCTBO 3aKkazyuka [10

TpeOOBaHUSIMU

Pucku onieHnBanus W3menenus rpaduka paboT, MHOTOYHCICHHbIE OTYETHl O HAPYIIEHUU
rpaduka padbot

MOHUTOPUHT PUCKOB JOJDKEH OBITh HEMPEPHIBHBIM IPOLIECCOM, OTCIEKHMBAIOIIUM X0
BBIIIOJIHEHUSI MEPONPHUATHI 110 YIPABICHUIO PUCKAMM, NP 3TOM KaXKIbli OCHOBHOW PHCK
JIOJKEH PacCMaTpUBATHCS OTACIIBHO.

IlocTaHoBKa 3a71a4H K NPAKTHYECKOii padoTe 5

1. 3yuuTh npesiaraeMblii TEOPETHUECKUN MaTepual.

2. ITocTpouTh BpeMEHHYIO U CETEBYIO TUArPAMMBI JUIsI BRIOPAHHOTO MTPOEKTA.

3. IlocTpouts AMarpamMmy pacupeeneHusl y4yaCTHUKOB TPYIIIBI IO ATaram.

4. [TocTpouTh CIIHCOK BO3MOKHBIX PHUCKOB C YKa3aHWEM Ha3BaHUS U ONHCAHUS PHUCKA.
5. IlpoBectu aHaIM3 PUCKOB.




6. OnucaTh cTpaTeruio IIAHUPOBAHMSI PUCKOB.
7. Iloctpouth OTYET, BKIIOYAIOIIMN BCE IOJYYEHHBbIE JUarpaMMbl U OIHMCAHUE
CTpaTeTUH IJIAaHUPOBAHUs PUCKOB. [IpeacTaBuTh OTYET 1O MPAKTHUECKONW paboTe ISl 3aIUTHI.

BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

B cootBercTBUM C yKa3aHHOW INpeAMETHON 00NacThi0O M KjaccoM pa3pabaTbiBaeMOMN
MH(POPMALIMOHHOM CHCTEMBl IOCTPOUTh BPEMEHHYIO M CETEBYIO JAMarpaMMbl; I[OCTPOUTh
AuarpaMmy pacrupeaciiCHUA YYaCTHUKOB TI'PYIIIBI IO 3TalaM; IMOCTPOUTH CIHMCOK BO3MOXHBIX
PUCKOB C yKa3aHMEM Ha3BaHMs M OIMCAaHUS pPHUCKA; IPOBECTH AaHAJIU3 PHUCKOB; OIUCATh
CTPATCTUIO IJIaHUPOBAHUSA PUCKOB.

Tabnuna 5.6 — InnuBuyanbHble 3aJaHUS

Ne | IlpenmerHast o61acth Knace UC

1 Cxitan MRP

2 IIpon3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 ToproBoe npeanpusiTue B2C

6 ITopran B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

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

10 | AnnaparHas UHQPACTPYKTypa NPEANPUITHS DKclepTHas CUcTeMa

Conep:xaHue oTyeTa

ITo BbImonHeHHON paboTe cocraBisiercs oT4eT. OTYeT BBINOJHACTCS B 3JIEKTPOHHOM
Buje. [1o BeIMONIHEHHOMY OTUYETY IIPOBOAMTCS 3allUTa IPKTUUECKON paOOTHI.

OTuer mo NpakTUYECKOHl paboTe IOMKEH COCTOATh U3 CIEAYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJIHAs 4acTh: KpaTKOE OINMCAaHHME LEeNed NMpoekTa. BBoaHas 4dacTh oTdyeTa JIOJKHA
BKJIFOYAaTh IIyHKTBI:  YCJIOBHME 3aayM; IOPANOK BBIIIOJIHEHUS; IPOrpaMMHO-AIIapaTHbIE
CpPEJICTBA, UCTIOJIb3yEMbIE MPU BHIIOIHEHUH PAOOTHI.

- OCHOBHasi yacTb (omucaHue paboOThl): ONUCAaHHE HWH(POPMALMOHHON CHUCTEMBI;
BpEMEHHAsi W CeTeBas JuarpamMmbl YIpaBieHHs mpoekToMm pa3pabotku HWMC; nuarpamma
pacupeneneHus YYaCTHUKOB TPYIIBI [0 dTallaM; CIUCOK PUCKOB; aHAJIU3 PUCKOB; CTpAaTErus
IIJIJAHUPOBAHUS PUCKOB.

- 3aKJII0YeHHE (BBIBOJIBI);

- CIIMCOK MCIOJIb30BAaHHOW JINTEPATYPHI.

3amyra oTyeTa Mo NpakTHYECKO padoTe 3aKIII0YaeTcsl B IPeAbIBICHUN MIPENOo1aBaTeIo
MOJIyYEHHBIX PE3yJIbTaTOB B BUJE (ailyia U JEMOHCTPALUU MOJyYEHHBIX HaBBIKOB IPH OTBETaX
Ha BOIIPOCHI IIPETIOIaBATEIIS.

KoHTpoJibHBIE BONIPOCHI

1. VmpasieHue prckamu IpH IPOSKTUPOBAHUK MTPOTPAMMHOIO MIPOIYKTA.
2. Ilpouecc ynpaBieHHUs PUCKAMHU.

3. KoHTpOIbHBIE OTMETKH 3TanoB padoT.

4. JlnarpaMmBbl IPOLIECCOB U BPEMEHHBIE TUarpaMMbl.

5. BpemenHble U ceTeBble TUarpaMMBl.

6. Pactipenienienue UCIIOMHUTENEH 1O dTanam

7. Tunsl pUCKOB, KOTOPbIE MOTYT OKa3aTh BIUSHUE HAa JAHHBIA IPOEKT

8. Cxema mpoliecca ynpaBJiIeHUs] PUCKaMU




9. Pe3ynbTaThl aHATN3a PUCKOB

IIpakTuyeckasi padora 6. MeToabl ynpaBJjieHHs KAYeCTBOM MHKEHEPHOT0 MPOEKTAa

Lean padorsl: M3yuenue crpateruu ynpasieHUs KAYECTBOM MPH YIIPABICHUN POCKTAMHU.
[lonyyeHue HaBBIKOB IO MPUMEHEHHMIO JAHHBIX METOJOJIOTHMH JUIsl IUIAHUPOBAHUS IIPOEKTA.
N3yuenue MeTo0B yrpaBieHHs Ka4eCTBOM MTPOCKTHPOBAHUS HH(OPMAIIMOHHBIX CHCTEM.

[IpakTuueckass paboTa HampapiieHa Ha O3HAKOMJICHHE C OCHOBHBIMH MOHATHUSMU
METO/IOJIOTUU YTIPABIICHUS MTPOCKTAMU, MOJYy4YE€HUE HABBIKOB MO MPUMEHEHHUIO JTAHHBIX MTOHSATUN
IpU MOCTPOEHUH TJIaHA MPOEKTa, MOCTPOeHUs rpaduka paboT, pacrnpeaeneHus: UCIOTHUTENEH,

YIPABJICHUS PUCKAMM, M3Y4YEHHE METOOB

YIIPaBJICHUS

KayeCTBOM  MPOECKTHUPOBAHUS

MH()OPMALMOHHBIX CUCTEM, U3YUEHUSI METPUK KauecTBa IIPOrPaMMHOI0 0OecrieueHusl.

TpeboBaHust K pe3ysbTaTaM BbINOJIHEHUS] IPAKTUYECKON pabOThI:

[TocTpouts MoOzEnp yIpaBiI€HUS NPOEKTOM, BKJIOYAIOIIYIO OIPEAEICHUE METOI0B
yIIpaBJICHUS KQUECTBOM U OIIPEAEIICHUE METPUK U3MEPEHHUS Ka4eCTBa IIPOCKTA:

ITocTaHoBKa 3a1a4H K NPAKTHYECKOii padoTe 6

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepuall.

2. Pa3paboTaTh METOOJIOTHEIO YIIPABICHHS KAYECTBOM MPOCKTA.
3. Pa3zpaboraTh aaropuT™MbI ONpeeTeHIs KayecTBa IPOEKTa

4. Onncartb MCTPHUKH Ka4CCTBA IIPOCKTA

5. [loctpouth OTUET, BKIIOYAIOIIMN BCE IMOJIyYe€HHbIE NaHHbIE. [IpencTaBuTh OTYET 1O

HpaKTI/I‘ICCKOﬁ pa60Te JJIA 3alllUTHI.

BapI/IaHTbI HHAUBUAYAJTbHBIX 3aJaHui

B cooTtBercTBHE C YKaBaHHOﬁ Hpe,ﬂMeTHOﬁ 00/1aCTBI0O U KJIACCOM pa3pa6aTLIBaeM0171

CHCTCMbI pa3pa60TaTL MCTPUKHU OLCHKHU Ka4C€CTBA IIPOCKTA.

Tabnuma 6.6 — lnnuBuayanpHbIe 3aJaHUS

No [TpenmeTHas ob6nacthb Kmacc UC

1 Cxian MRP

2 [Tpon3BOACTBEHHOE NPENIPUSITHE ERP

3 Toprosoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CrpouTtenbHoe NpeanpusTue HNC yuyera

8 Briciiee yueOHOe 3aBeieHNE N C ynpaBneHwust
9 WHdpacTpyKTypa OpeanpusiTHs CIIIIP

10 | AnmaparHas HHQpaCTPYKTypa NPEANPHUITHS DKcnepTHas cCUcTeMa

Conep:xanue oT4yeTa

[To BbImonHEHHOUW paboTe cocTaBisgerca oTyeT. OTYEeT BBIMOJHAETCS B AJIEKTPOHHOM
Buze. I1o BEIMOTTHEHHOMY OTYETY MPOBOAUTCS 3allUTa MPAKTUYECKON paboTHI.
OTyer MO NpPaKTHUECKOH paboTe MOJDKEH COCTOSTh W3 CIENYIOMIMX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJHAsA YaCThb: KPAaTKOC OIIMCAHUC ueneﬁ IIPOCKTA. BBOI[HaSI 4aCTb OTYCTa AOOJIKHAa
BKJIFOYAaTb ITYHKTBI: YCJIOBHUE 3aayu, IOPAAOK BBIIIOJIHCHUA; IMIPOrpaMMHO-alIlapaTHbIC

CpeacTBa, UCIIOJIBb3YCEMbIC ITPU BLIITOJIHCHUN pa6OTBI.

- OCHOBHasl 4acTh (omucaHue padoThI):

onucaHue WH(POPMAIMOHHON CHUCTEMBI;

BpEMCHHAasA U CCTCBAd JAUArpaMMbl YIPABJICHUSA IMPOCKTOM pa3pa60T1<H I/IC, AuarpaMma




pacnpeneneHus YYaCTHUKOB TPYIIbI 1O 3TaraM; CIUCOK PUCKOB; aHAIN3 PUCKOB; CTpATETus
MJIAHUPOBAHUS PUCKOB.

- 3aKJII0UYEHHE (BBIBOJIbI);

- CIIHCOK MCIOJIb30BAaHHOM JINTEPATYPHI.

3amuTa oTYeTa MO MPAKTHYECKON paboTe 3aKITF0YaeTCs B MIPEABSIBICHUH TIPEIOI1aBaTEIIO
MOJIYYCHHBIX PE3YJIbTaTOB B BUJE (haiija U JEMOHCTPAIIUU MOTYYSCHHBIX HABBIKOB MPHU OTBETAX
Ha BOIIPOCHI IIPETO/IaBATEIIS.

IIpakTuyeckasi padora 7. O630p cCOBpeMeHHBIX TEXHOJIOIMi MeHeKMeHTa
HHKEHEPHBIX 32/1a4

Heapb padoThl: M3yueHne COBpeMEHHbBIX TEXHOJIOTHI MEHEIXKMEHTA HHKEHEPHBIX 3a7au.

[IpakTryeckas paboTa HampaBlieHa Ha O3HAKOMJICHHE C COBPEMEHHBIMU TEXHOJIOTHUSMHU
MEHEI)KMEHTa MH)KEHEPHBIX 3a7ay, OJy4YeHUE HABBIKOB MO MPUMEHEHHIO JAHHBIX MOHATHI MpU
IOCTPOCHUM IUIaHA NPOEKTa, MOCTpoeHHs rpaduka padoT, pacmpenesneHus] HCIOIHUTENCH,
yIOpaBiICHUS pPUCKAMM, H3YYEHHE METOJOB  YIPABICHHS KA4eCTBOM  HPOCKTUPOBAHMUS
UH()OPMALMOHHBIX CHCTEM, U3yYCHHUS] METPUK KauyecTBa MPOrPAMMHOT0 00ECIICUCHHSI.

TpeboBanust K pe3ylbTaTaM BIMOJTHEHHS IPAKTUYECKON padOThI:

[locTpouth MOAENL YHpaBlIEHUS MPOEKTOM, BKIIIOYAIOLIYIO OMNPECIIEHUE TEXHOJIOTUH
MEHEIP)KMEHTa MH)KEHEPHBIX 3a/1a4

IocTanoBKa 3a1a4u K NPAKTHYeCKOii padoTe /

1. 3yuuTs npeaiaraeMplii TCOPETUUECKU MaTepuar.

2. OnucaTh CTPATEeTHIO UCIIOJL30BAHUS TEXHOJIOTHI MEHEP)KMEHTA MHKCHEPHBIX 3a/1a4.

7. Iloctpouth OTYET, BKIIOYAIOIIMN IIOJYYCHHBIE JaHHbIE W OINHMCAHUE CTPATEeTuu
npoekTa. [IpencTaBuTh OT4ET MO MPaKTUUYECKON paboTe ISl 3aIUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B cootBercTBHM € yka3aHHOW MpeAMETHON 00JacTbi0 M KIaccoM pa3padarbiBaeMOin
WH()OPMAIMOHHOM CHUCTEMBI TOCTPOUTH MOJECNb YIPABIEHUS MPOEKTOM, BKIIOYAIONIYIO
ONPEAEIIEHUE TEXHOIOTUM MEHEKMEHTA MHKEHEPHBIX 3a]1a4.

Tabnuma 7.6 — InnuBuayanpHbIC 3aJaHUS

No [TpenmeTHas ob6nacthb Kimacc UC

1 Cxian MRP

2 [Tpon3BOACTBEHHOE NPENIPUITHE ERP

3 ToproBoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CrpouTtenbHoe NpeanpusTue HNC yuyera

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

10 | AnmaparHas HHPPACTPYKTYpa IPEATPUSITHS DKCIIepTHas CUCTEMA

Conep:xanue oTyeTa

[To BbImonHEeHHOUW paboTe cocTaBisgerca oTyeT. OTYEeT BBIMOJIHAETCS B AJIEKTPOHHOM
Buze. I1o BEIMOTTHEHHOMY OTYETY MPOBOAUTCS 3allUTa MPAKTUYECKON paboTHI.

OTder MO NpaKTHYECKOH paboTe MOIDKEH COCTOSITh W3 CIHENYIOIIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;




- BBOJIHASI 4acTh: KpaTKOE OMKCAHME IIeNiel MpoekTa. BBomHAas dYacTh oT4eTa JOJDKHA
BKIIIOYATh IIYHKTBI:  YCIIOBHE 3aJayd; IOPSJOK BBHIMOJHEHUS; IPOrPaMMHO-AIapaTHbIC
CPEJICTBA, HCIIOJIb3yEeMbIE TIPU BHITIOJTHECHHH PAOOTHI.

- OCHOBHAs 4acTh (OMHUCaHUE pabOTHI).

- 3aKJII0UYEHUE (BBIBOJIbI);

- CITUCOK UCIIOJIb30BaHHOW JINTEPATYPHI.

3amuTa oTYeTa MO MPAKTHYECKON padoTe 3aKIF0YaeTCs B MIPEABSIBICHUH TIPEIO1aBaTEII0
MOJTYYCHHBIX PE3yJIbTaTOB B BUjE (ailyia M IEMOHCTPAIUH MOJyYCHHBIX HaBBIKOB TPU OTBETAX
Ha BOIPOCHI MPEINO/1aBaTesl.

IpakTuueckas padora 8. 'uOKkasi MeTo10JI0rHs YIIpaBjaeHust npoekTamu: Agile,
Scrum, Kanban, XP, APF

Hean pabGorel: M3yuenue crpareruwii yopaBieHHs HHKeHEpHbIMH mpockTamu: Agile,
Scrum, Kanban, XP, APF.

IIpakTnyeckas paboTa HampaBicHa Ha O3HAKOMJIEHHE C OCHOBHBIMH CTPaTErHAMHU
yrnpasienus npoektamu: Agile, Scrum, Kanban, XP, APF wu, mnonydeHue HaBBIKOB I10
OPUMEHEHHIO JAaHHBIX MOHSATHI MPH IMOCTPOEHUH ILIaHa MPOEKTa, MOCTPOeHHs rpaduka pador,
pacrpeneieHusi HMCIOJHHUTENCH, YIpaBiACHHUS pPUCKaMH, HW3y4CHHE METOJOB  YIIPABICHUS
Ka4eCTBOM ITPOEKTHUPOBAHUS NH(POPMAIIMOHHBIX CUCTEM, U3yUCHHSI METPUK KayecTBa IPOrPaAMMHOIO

o0ecneueHus.

TpeboBaHust K pe3ysbTaTaM BBINOJIHEHUS IPAKTUYECKON pabOTHI:

HOCTpOI/ITB MOZCIIb  YIIPABJICHUA IIPOCKTOM,

BKJIFOUAOMIYKO  OIMMCAHUC CTp aTterui

yIpaBJieHUs] MHXKeHepHbIME TpoekTamu: Agile, Scrum, Kanban, XP, AP.:

ITocTaHoBKa 3a1a4H K NPaKTHYeCKOii padoTe 8

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.

2. Onucatb CTpaTeruio NpoeKTa.

7. Iloctpouth OTYET, BKIIOYAIOIIMNA ONMCAHUE cTpaTeruu npoekrta. [IpencraButh oTder

o HpaKTI/I‘ICCKOﬁ pa60Te JJIA 3alllUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

B cooTrBeTcTBHM € yKa3aHHOH mpeaMeTHON O0ONacThi0 M KJIaccoM pa3padaTbiBaeMOit
MH(OPMALIMOHHON CUCTEMBl MOCTPOUTH CTPATETHIO YIPABJICHUS HH)KEHEPHBIM IPOEKTOM Ha

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

Tabnuma 5.6 — lnnuBuayanpHbIC 3aJaHUS

Ne | [IpenmerHas o0nacthb Knacc IC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npeanpusitue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CrpoutenbHoe NpeaupusITHE NC yuera

8 Bricuiee yueGHOe 3aBejieHUE NC ynpasnenus
9 Wndpactpykrypa npeanpustus CIIIP

10 | AnnaparHas UHQPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

ITo BbImonHeHHON paboTe cocraBisercs oT4eT. OTYeT BBINOJIHAETCS B AJIEKTPOHHOM
Buje. [1o BRIMONHEHHOMY OTYETY IPOBOAMTCS 3alllUTa MPAKTUYECKON PabOTHI.




OTuer MO NPaKTUYECKOH paboTe IOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHASl 4acTh: KpaTKOE OMKCAaHME Iiesiel mpoekTa. BBoaHas 4acTh oT4eTa J0JDKHA
BKJIIOYATh IIYHKTBI:  YCIIOBHE 3aJayd; TMOPSAJOK BBIMOJHEHUS; I[POrpPaMMHO-AMIapaTHbIC
CPEIICTBA, UCIIOJIb3yEeMbIE MPU BBIMOIHEHUH PAOOTHI.

- OCHOBHAas 4acTh (onmucaHue padoThl):.

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIMCOK MCIOJIb30BAaHHOM JINTEPATypHI.

3amuTa oTYeTa MO MPAKTHYECKON padoTe 3aKII04aeTcsl B IPEAbBICHUH MPE01aBaTe0
MOJYYEHHBIX PE3yJIbTaToOB B BUjAE (ailia M IEMOHCTPAIMH MOJYyYCHHBIX HABBIKOB IPH OTBETAX
Ha BOIIPOCHI MPENo1aBaTesl.

4. VYYEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHbBI

4.1. IlepeyeHb OCHOBHOW U AONOJHUTEIbHOM JIUTEPATYPbI, HEOOXOAMMOT s
OCBOCHHUSA TUCHHUILTNHEI

4.1.1. IlepeyeHb OCHOBHOI JIMTEPaTypPhI

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

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

4.1.2. IlepevyeHb 1ONOJHUTEIbHOMN JTUTEPATYPHI

1 Kynemos, A. B. KoHTpakThl W BHEUIHETOproBas JOKyMEHTalus : yudeb. mocolue
/ A.B. Kynemos, JLLA. Xenrosa, O.B. Iumkuna. - CII6. : Tpouukuii moct, 2012. - 256
c. : min. - Ha yuebnmke rpud: Jon.YMO. - Ipun.: c. 211-256. - bubmmorp.: c. 208-210. -
ISBN 978-5-4377-0002-0

2 ApycramoB, D. A. BHemHeskoHOMHYECKash IeATENBHOCTh : y4eOHUK / D.A.
ApycramoB, P.C. AmngpeeBa. - M. : KHOPVYC, 2011. - 168 c¢. - (Cpennee
npodeccuonansHoe obpasoBanue). -Ilpwn.: ¢. 158-165. - bubmwmorp.: c. 146-147. - ISBN 978-5-
406-01065-5

4.2. [lepeyeHb y4eOHO-METOAMYECKOT0 00eCTIeYeHUsI CAMOCTOATEIbHON padoThl
00y4aromuxcs Mo JUCIHUNTIHHE

1. Meroanueckue yka3aHUsS IO BBIMOJHEHUIO MPAKTHUYECKUX pPabOT MO IUCHHUILIINHE
«ITpOEKTHBII MEHEHKMEHT B PEILICHUN NHKECHEPHBIX 3a7a4»

2. MeToauieckre peKOMEHIAIMK I CTYJACHTOB TI0 OPTaHW3alUHA CaMOCTOSTEIHHOU
paboTsl o gucruruiHe «[IpoeKTHBIN MEHEHKMEHT B PEIICHUN WHKEHEPHBIX 3a71a9»


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