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BBEJEHUE

B MeroaMueckux — ykazaHUSX ~ cOIepXaTcs ~ MaTepualibl, HEOOXOAMMBIE s
CaMOCTOSITENIbHOW TOJTOTOBKM CTYACHTOB K BBIMOJHEHUIO MpaKTHYECKuX pabor. B ommcanue
MPAKTUYECKUX pPadOT BKJIIOYEHBI I€JIb pabOThl, MOPSAJOK €€ BBINOJIHEHUS, PACCMOTPEHBI
TEOPETUYECKHE BOINPOCHI, CBA3aHHbIE C pealnu3allMeld IOCTaBICHHBIX 3a7ady, IPHUBEICHA
HeoOXxouMas JInTeparypa.

Meroauueckue ykasaHus NOCBALICHBI Kypcy «IIpOEKTHBII MEHEKMEHT B PEIICHUHU
WHKCHEPHBIX 3aJau». YTPaBIATh JIIOJbMU CIO0XHO. YTMPaBisATh JIOAbMU 3((HEKTUBHO —
HEHMOBEPHO CJI0XHO. [103TOMYy MBI H300peTaeM M CMEIIMBAEM Pa3HBIC MPAKTHKH, aITOPUTMBI
U TEXHOJIOTUM KOHTPOJIS, OLEHKU pe3yiapTaToB Tpyna. Ilepexomum oT ycTapeBIIMX METOAMK
K HOBBIM, CTapaeMcsl y4ecTh BCE HIOAHCHI U PUCKH, TPATUM BPEMS U PECYpChl Ha IJIAHUPOBAaHUE
BMECTO pabOThI 10 HAKATAHHOM.

W3 MHOXecTBa METOIOJIOTUN HY)KHA OJTHA ONTHMaJbHAs W HACTPOEHHAs JTMYHO IOJ Hac
U Haml mpoekT. OJHO Jef0 BBIMOJHATH MIAOJOHHBIE 3aJaud CTPOTO IO CKPUIITAaM U3 KHUTH,
JIpyroe — MeETOAOM Mpo0 | OMMOOK BBHIPAOATHIBATE CBOM CIIEHUAIBHBIE WHCTPYMEHTHI LIS
ydera MPUOPUTETOB KoMiaHuu. [103ToMy npoekTHbIH MeHemKMeHT (PM), TO eCTh METO0I0THs
yIpaBJICHUS] KOMITAHWEH C JIeJIeHHeM Bce paboThl Ha MPOEKTHI, CTAHOBHUTCS MOIYJSPHBIM
BO BCEX OTPACIIfX.

MHorre KOMITaHHHM TOJIBKO Ceildac MepexosIT OT KJIACCHYeCKOoW (0TpaboTaHHAs, YacTo
OropokpaTHdeckass ~ cXxeMa) K IPOeKTHOH (Kakgash ~ 3ajada  OTAENbHO,  JIeJIeTMPOBaHUE
OTBETCTBEHHOCTH) MOJEIH yrpaBieHus. OOl MEHEDKMEHT ISl IPEeIPUHUMATENS CBOIUIICS
K TOMY, YTO €CTh PYKOBOJAWUTEIb W HUCIOJIHUTENb 3adaud. JlMCHUIIIMHA B3aUMOJEHCTBUS
3aBHCela OT TOr0, Kak MpomnucaHo B madione. [1ladnon e Obul BOUT B pa3yMbl BCEX OJJMHAKOBO
net 3tak 20-30 Hazaa. Tonbko 3TOT MIA0IOH YK€ HE MPUMEHUTh K HOBBIM YCIIOBUSIMU MUPOBOTO
PBIHKA.

HcTopuyeckn Bce Hayaloch € TOTO, YTO B MEPUOJI epecTpoiiku 90-X TOA0B caMa JIOTUKa
BelicHUs Ou3Heca Oblla HapylIeHa HACTOJNBKO, YTO TOIBITKH TOCTPOUTH HOBYIO padodyro
KOHIICTILIUIO YIIPaBJIEHUS] B MIJIJICHUYM CO3JIJIM TEPMUH «KOMIIAHHsI-OHOAHEBKa». KoHuenmuu
TaKUX KOMITAHHWH TMPOBEPSUTUCH HA MPOYHOCTH W TOJNBKO oaHa U3 10 koMmaHwmii cymiecTBoBaia
6onmbme  momyroga B 2000-x. [lapamienbHO oOCTaBaIMCh  MHOTOJETHUE — HPEAIPUATHS,
KapIMHAIBHO MEHSSICh KaXKIbIe JIET 5 YTOOBI BBIKHUTH B TIEPUO]T TIEPEMEH.

B 2010-x uH(opManoHHBIN B3pbIB MHTEPHETA ClieNal JOCTYIHON BCIO pa3pO3HEHHYIO
0a3y HapabOOTOK €BpPOMNEHCKOro W aMEepUKAHCKOTro OwusHeca. M3 TOHH MOJIE3HON U MYCOpHOMH
UH(pOPMALIUU BPOJIE «YTO TAKOE YIpaBJIEHUE MPOEKTaMU U COBPEMEHHBIH MEHEKMEHT», «KaK
pactpenensTb  OOS3aHHOCTH,  TPABWIBHO  TPENyrajblBaTh W COKPAIIaTh  PHCKH»
OpeNpUHUMATENN  JIO CUX TMOp BBIOMPAIOT KPYMHIBI 3HAHWHA, NPUMEHHMBIX HMEHHO
B UX KOMITAHUSX.

Ceituac MbI cIeIUM B HOBOCTSIX Kak NMPHOBUIbHBIE KOPMOPALUHU PacTyT U paclaaaroTcs
Ha MM0/Ipa3ieTIeHNs, TIOKYAOTCS U TIEPEKUBAIOT CTPYKTYPHBIC CIHSHUSA. 3a KQXKIbIM aKTOM
KYIUTH-TIPOJIA’KU OTJIeIa KPOETCsI CIIOKHAs CETh MPOEKTOB (I'a/HKEThI, MPUIIOKEHHUS, PACIIUPEHUS
Ui Opay3epoB), CBS3aHHBIX TI0 Pa3HBIM KpuTepusiM. Korjga MEHSIOTCS KpUTEpUH, MEHSEeTCs
JiefieHre MPOEKTOB Ha rpymmbl. IMEHHO M3MEHEeHHe TIpyNIUpOBKU U coodmaror HaMm B CMU.
BHyTpH e KOMIaHUH TIPOIOJDKAIOT PaboTaTh, a MPOSKTHI BEAYTCS HETPEPHIBHO.

IT project management (PM)— »53T0 &IuCHMIUIMHA, YTO OOBEIUHSCT MPOICIYPHI,
NIPUHITAITBL ¥ TTOJIUTHKY BeAieHUs1 On3Heca. OHa pyKOBOJIUT MMPOEKTOM OT Pa3padOTKU KOHIICTIITHH
JI0 3aBEPILICHUS MTPOEKTA.

O6mmit  (QyHKIIMOHAIBHBINA) ¥ MPOEKTHBIA MEHEIKMEHT OTJIWYaeTCs TEeM, YTO
(yHKIMOHATIBHBIN MEHEIKMEHT cTabuieH. Ero nenb: mojaaepkarb U MPUYMHOXKHUTh KauCTBO U
3¢ (PEeKTUBHOCT, TMPOTPaMMHOTO TPOAyKTa. EcTh oTpaboTaHHBI 11a0M0H, OH padoTaer
NOCTOSIHHO. [IpOEKTHBIN MEHEHKMEHT U3MEeHYHB. LleJh IpOeKTHOro MeHeKMEHTA: JOCTUTHYTh
pe3ynbTaTa JIro00H 1eHOH, yuuThIBas, uTo ecTh deadline.
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[TpuunHOM mepexona oOT OOIIEro MeHeKMeHTa K PM wamie napyrux CTaHOBHTCS
Ha/IeKHOCTb — BMECTO OTHOCHUTENBHOM aOCTPAaKTHOM MNEpCHEKTHBBI K IpeAcKa3yeMbIM
pe3yibTaTam.

1. IIEJIb 1 3AJJAYHU OCBOEHMUSA JTUCHHUIIJIMHBI

Lenbto ocBoeHuss AUCUUIINHBI «IIpOEKTHBIH MEHEIKMEHT B PELIEHUM HHKEHEPHBIX
3afau» sBisgercs (GopMupoBaHHe HaboOpa yHUBEpCalIbHBIX KOMIIETEHLUH Oyayiiero OakanaBpa
no HanpasiaeHuto 1noarotoBku 19.03.04 TexHonoruss MNpOAYKIMM W OpraHu3anus
0O0I1€CTBEHHOT'O MUTaHUS

3azay OCBOEHUS IUCLUIUIMHBI W3YYEHHE METOJOJIOTMHM NPOEKTHOTO MEHEIKMEHTA,
OCBOCHME METO/I0B U HHCTPYMEHTOB IIPOEKTHOI'O MEHEPKMEHTA B PELIEHUN MH)KEHEPHBIX 3a]1ay.

2. OBOPYJJOBAHUE U MATEPHUAJIbI

AmnmnapaTHble CpeICTBA: MIEPCOHATBHbIN KOMITBIOTED;

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

VueOHblii kiacc ocHaiieH IBM-cOBMECTHMBIME KOMIIBIOTEpAMH, OOBCIMHCHHBIMHU B
JIOKaJIbHYIO ceTh. JIOKanbHas ceTh yueOHOTo Kilacca MMEeT MOCTOSIHHBIN TOCTYII K ceTr Internet
10 BBIICNCHHOM nuHUK. J[isi mpoBelmeHUst J1abOpaTOPHBIX PabOT HEOOXOMUMO CleMyIOIee
nporpaMmHOe obecrieueHune: onepanuonnas cucrema MS Windows, maker opHCHBIX porpamMm
MS Office, maker MS Visual Studio.

3.HanMeHOBaHMe NPAKTHYECKUX 3aHATHI

Ne Tems! | HanmMeHoBaHWE TeM AUCHUILUIMHBL, HX KpaTkoe | OO0beM dacoB N3 Hux
JUCLIUILI coJlepiKaHue IIPaKTHYECKast
VHBI IIOATOTOBKA,
4acoB
Pazgea 1. OCHOBBI MPOEKTHOTO
MEHEKMEHTA
1 Tema 1. BBeneHne B MpOEKTHBIM MEHEKMEHT 4

Meroas!l 1 cpencTBa NPOEKTHOTO
MEHE/DKMEHTA UHKEHEPHBIX 3a]1a4.
TexHOIOTNH MPOEKTHOTO MEHEKMEHTA
UH)XEHEPHBIX 3a/1a4. OyHKIMOHAJIbHBIE U
TEXHOJIOTHYECKHE TpeOOBaHUS K MHKEHEPHBIM
IIPOEKTaM.

2 Tema 2. Mertonbl 1 cpecTBa MPOEKTHOTO 4
MEHEIKMEHTA

[TpeamerHas 061acTh MHXEHEPHBIX POEKTOB.
Mopnenn nH)XeHepHBIX IpoeKToB. CpencTaa
CTPYKTYPHOTI'O aHAJIN3a UHKEHEPHBIX
IIPOEKTOB. METO/IbI U CpeACTBA IPOEKTHOTO
MEHEDKMEHTA UHKEHEPHBIX 3a/]1a4.

3 Tema 3. MeHEIKMEHT ATAIOB )XU3HEHHOTO 4
IIUKJIa WH)KEHEPHOTO MPOCKTA

HpI/IMeHeHI/IC METOHOB U CPCACTB NPOCKTHOI'O
MCHCPKMCHTA IS pCIICHUSA NWHXXCHCPHBIX
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3aga4d. Mcmoip30BaHue TEXHOJIOTUH
HpOGKTHOFO MCHCIPDKMCHTA B praBHCHI/II/I
WH)KEHEPHBIMH MpoeKTaMu. PazpaboTka
q)YHKI_II/IOHaHBHLIX N TEXHOJIOTHUYCCKUX
TpeOOBaHUI K MH)KEHEPHBIM IMPOCKTAM.

Tema 4. TexHOIOTUU NPOEKTHOTO
MEHE/P)KMEHTA B PELICHUH MH)KEHEPHBIX 3a/1a4

WHKUHAPUHT U PSUHKUHUPUHT OU3HEC-
IPOLIECCOB MPEIMETHON 00IaCTH.
ABTOMaTu3aIys OU3HEC-TIPOIIECCOB
npeaIMeTHOM 00macT. TeXHOIOoTHs
yIPaBJICHUS U3MEHCHUSMH B YIIPABICHUH
VHXXCHEPHBIMU IIPOCKTAMMU.

Pa3znea 2. [IpoeKTHBI MeHETKMEHT
HHKeHEPHBIX 32124

Tema 5. MeTo10510THs TPOEKTHOTO
MEHEI)KMEHTA NHKCHEPHBIX 3a7a4

MeToas!l yrpaBieHUs HHKEHEPHBIM IIPOEKTOM.
O0s3aTenbHbIE IPOLECCH] B YIIPABICHUH
WHKEHEPHBIMU IIPOEKTAMU: 00ecrieueH s
IIPOEKTOB, IPOCKTHBIE, KOHTPAKTALIUH,
TEXHUYECKHUE.

Tema 6. MeToab! yIpaBIeHUs] KAYECTBOM
WHXXEHEPHOTO IIPOEKTa

MerToab! ynpaBiieHUs] Kau€CTBOM UHKEHEPHOIO
poekTa. MeTozp! obecrieueHns KauyecTna
WHXXEHEPHOI'0 MPOeKTa. MeTpuku KauecTna
VHXXEHEPHOT0 ITpoeKTa. CTaHJapTHBIM METOJ
OLICHKM 3HAYEHU [10Ka3aTeseil KauecTna.
YnpaBieHue KauecTBOM MHKEHEPHOI'O ITPOEKTa

Tema 7. O030p COBpEMEHHBIX TEXHOJIOTUN
MEHEI)KMEHTa MH)KEHEPHBIX 3a/1a4

TpaauLMOHHBIE METOAUKH YIIPaBIICHUS
npoekramu. Waterfall. Yrpasnenue
KpuTHyeckoi 1eneto npoekta (CCPM). Meton
kputuueckoro myta (CPM). PMI/PMBOK
meroa. I'mbkas merononorus ynpasienus IT-
poeKTaMHu. METOIMKH TI0 YITPABICHHIO
U3MEHEHUAMHU: MeTOo10JIOTHS MO/IETTMPOBAHUS
coowituii (ECM). DkcTpeManbHOe yrpaBieHHE
npoektamu (XPM). IIponeccHo-
OpHEHTHPOBaHHbIC MeTOUKH: Lean, Six
Sigma, Lean Six Sigma. IIporeccHo-
opueHtupoBanHas PM. ['ubpuHbie moIX 0151
PRINCEZ2, PRiSM, Benefits Realization
(BRM). BricTpast pa3paboTKa NpUIIOKEHU
(RAD).

Tema 8. I'ubkast MeToj0710T U yIIpaBICHUS
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npoekramu: Agile, Scrum, Kanban, XP, APF

Agile Methodology (ru0kast MeTO10IOTHS).
[Mpununsr Agile Methodology. Mertonsr Agile
Methodology. Scrum. Keiic BHeapenus Scrum.
Scrum kak kapkac pa3padbotku. Kirouesbie
aieMeHTHl Scrum. eXtreme Programming;:
KOJMPOBAaHUE, TECTUPOBAHUE, INIAHUPOBAHUE,
cinymanue. Crystal Methodology Anmuctepa
KokbepHa.

Hroro
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CTPYKTYPA U COAEP)KAHUE MMPAKTUYECKHUX 3AHATUN

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

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

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

Pa3paborka TpedGoBaHumii

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

- aHaJIM3 TEXHUYECKOM OCYIIIECTBUMOCTH CO3/IaHUS CUCTEMBI,

- opmupoBanue u aHanu3 TPeOOBAHMIA,

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

- aTTecTalMsl 3TUX TpeOOBaHUM.

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

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

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

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

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

Pucynox 1.2 - [Ipouecc popMupoBanus u aHanu3a TpeOOBaHUN

[Ipouecc popmupoBanus u aHaiu3a TpeOOBaHUI MPOXOAUT YEPE3 PsIJI ITAIOB.

1. AHanu3 npeaMeTHON 00JacTH. AHATUTUKHM JOJDKHBI M3YYUTh NMPEIMETHYIO 00JIacTh,
rze OyJeT 3KCIUTyaTHPOBAThCS CUCTEMA.

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

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

4. Pazpemienne mnpotuBopeunii. bes comHeHus, TpeOGoBaHHS MHOTOYMCICHHBIX JIMIL,
3aHATHIX B Mpolecce (GpopmMupoBaHusi TpeOoBaHM, OyAyT mpoTHBopeunBbIMU. Ha 3TOM 3Tame
OTIPENIeNAIOTCA U pa3pelatoTcs MPOTUBOPEUHS pa3IMuHOrO POAA.



5. Haznauenne npuoputeToB. B mobom Habope TpeboBaHuii 0fHU W3 HUX OydayT Oolee
BaXKHBI, 4eM apyrue. Ha »ToM sTame coBMecTHO ¢ aumamu, (GOpMHUpYIOIIUMU TpeOOoBaHUS,
oTpeneNioTcs Hanboliee BaKHbIE TPEOOBaHMUS.

6. [IpoBepka  TpeOoBanmii. Ha  sTom  »sTame  ompenensiercss HMX  IOJHOTA,
MOCJIEI0BATEIbHOCTh M HEPOTUBOPEUUBOCTbD.

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

PaccmMoTpuM Tpu OCHOBHBIX TOAXOAa K (OPMHUPOBAHUIO TpeOOBaHMIL: METOI,
OCHOBaHHBIM Ha MHOKECTBE OMOPHBIX TOUEK 3PEHUS, CIICHAPUHU U STHOTPAPUICCKHI METO/I.

OnopHble TOYKH 3peHUust

[Tomxox ¢ MCHONIB30BAHMEM PA3TMYHBIX OMOPHBIX TOYEK 3pEHUS K pa3zpaboTke TpeOoBa-
HUH NPU3HAET pa3inyHble (OMOPHBIC) TOYKU 3pEHUs HA MPOOJIEMY U UCIOIb3YeT UX B KaUecTBE
OCHOBBI IIOCTPOCHHUSI M OpraHU3alMy Kak Ipouecca (popMuUpOBaHUs TpeOOBaHWM, Tak U He-
MOCPEACTBEHHO CAaMHX TPEeOOBAHMIA.

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

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

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

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

Haub6onee 3¢ pekTUBHBIM MOIXOIOM K aHAJIN3y TAaKUX CHCTEM SIBJISIETCS] MCIIOJIb30BaHUE
BHEIIHUX  ONOpPHBIX TouyeK 3peHus. Ha ocHoBe sToro mojxoma  paspaboTaH
meron VORD (Viewpoint-Oriented Requirements Definition — ompenenenue TpeOGoBaHuii Ha
OCHOBE TOYEK 3peHHs) Uil (OpMUpOBaHMS M aHanu3a TpeOoBaHMN. (OCHOBHBIE 3TaIbl
metosa VORD noka3ansl Ha pucyHke 1.3.

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

2. CTpyKTYypHpOBaHHE TOYEK 3PEHMsI — CO3JIaHHE HEPapXUHU CrPYNIUPOBAHHBIX TOUYEK
3peHus. OOIIeCUCTEMHBIE CEPBUCHI MPEAOCTABISIOTCS 00Jiee BBICOKMM YPOBHSM HEpapXuu U
HaCJIEAYIOTCS TOUKaMH 3PEHUS HU3IIETO YPOBHSL.

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

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

’ A "7} h
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Pucynok 1.3 - Merox VORD




IIpumep. Paccmorpum ucnonszoBanue Merona VORD Ha nepBbIX Tpex Iiarax aHajau3a
TpeOOBaHUH ISl CHCTEMBI CHCTEMBI MTOJICPXKKH 3aKa3a U y4eTa TOBapOB B OakayeitHoii 1aBke. B
OakayeiiHO! JaBKe JJIsl KaXKIOTO TOBapa (GUKCUPYETCS MECTO XPaHEHUsS (OMpeIeICHHAs TI0JKa),
KOJIMYECTBO TOBapa U ero nocraBumuK. CuctemMa MOJACPKKU 3aKa3a M ydyeTa TOBapOB JIOJIKHA
oOecrieunBarh Jo0aBieHHe WHGOPMAMM O HOBOM TOBape, HM3MEHEHHUE WM YHAaJICHUE
uHpopmanun 00 HUMEIMEeMcs ToBape, XpaHeHue (jo0aBieHUE, W3MEHEHHE U yAaJIeHHUE)
uHpOpPMAaLMK O TOCTABIIMKAX, BKJIIOYAOUICH B ceOs Ha3BaHHE (UPMBI, €€ ajpec U Tele(oH.
[Tpu moMoOIIHM CUCTEMBI COCTABIIAIOTCS 3aKa3bl MocTaBIIMKaM. KaxkIblil 3aka3 MOXKET coaepKaTh
HECKOJIbKO MO3ULUH, B KaKJI0M IMO3ULIMN YKa3bIBalOTCSI HAMMEHOBAHUE TOBAapa U €ro KOJIMYECTBO
B 3aKkaze. CucremMa 1o TpeOoBaHHIO MOJIb30BaTeNs (POPMUPYET U BBIAAET HA MeYaTh CIEAYIOIIYIO
CIIPaBOYHYIO HUH(OPMAIIHIO:

- CIIUCOK BCEX TOBApPOB;

- CIIUCOK TOBAPOB, UMEIOLUXCSI B HAJIMUNU;

- CIIUCOK TOBAPOB, KOJMYECTBO KOTOPHIX HEOOXOAUMO MOMOIHUTH;

- CIIUCOK TOBAPOB, IIOCTABJIAEMbIX JaHHBIM IIOCTABIIUKOM.

[lepBpiM miaroMm B (QOpMUPOBAHUU TPEOOBAHUU SIBISETCA HACHTU(DUKALMS OIMOPHBIX
TOUYeK 3peHus. Bo Bcex meromax gopmupoBaHus TpeOOBaHMIN, OCHOBAaHHBIX HA HMCIIOJIb30BAaHUU
TOYEK 3pEHHUs, HaudaibHas uIeHTUUKaLUs sBIseTcs HauOonee TpynHoHM 3amaueit. OnuH U3
MOJIXOJIOB K MICHTU(UKAIIMN TOYCK 3PSHHS] — METOJ "'MO3TOBOW aTaku', KOTJIa OMPEACIIsSIOTCS
MOTEHIIMATbHBIE CHCTEMHBIE CEPBHCHI W OpraHU3allli{, B3aUMOJICHCTBYIOIIME C CHUCTEMOM.
OpranmsyeTcss BCTpeYa JIMI, YYacCTBYIONIMX B (OPMHUPOBAaHMU TpeOOBaHUH, KOTOPHIE
IpeiaraloT CBOM TOYKH 3pPEHHs. DTH TOYKHU 3pEHHUS MPEICTABIAIOTCS B BUJAE TUArpaMMBbL,
COCTOSAIIEH U3 psifa KPYroBbIX 001acTei, 0TOOpa)KaromuUX BO3MOXKHBIE TOUKH 3peHus (puc. 4).
Bo Bpems "M03roBoii araku" He0OX0IUMO UACHTU(GUIUPOBATH MOTEHIIMAIBLHBIE OOPHBIE TOUKU
3peHHs, CHCTEMHBIC CEpBUCHI, BXOAHBIC JaHHbIE, HE(PYHKIUOHAIbHBIE TpeOOBaHHUA,
YIPaBISIONIUE COOBITUS U UCKITIOUUTEIbHbIC CUTYAIUH.

Crnenyromeit craauedd mporecca (GOpMHUPOBAHHS TPEeOOBAHWHN OYyIET HIACHTH(PHKAIUSI
ONOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 mokasaHbl B BUAE TEMHBIX KPYTOBBIX OOyacTei) u
CepBHCOB (IOKa3aHbl B BHUJE 3aTEHEHHbIX oOnacTeil). CepBUCHI JIOJKHBI COOTBETCTBOBATH
ONMOpPHBIM TOYkaM 3peHuss. Ho Moryr ObITh CepBHCHI, KOTOpbIE HE IIOCTAaBIEHbI UM B
COOTBETCTBHUE. JTO O3HAYAET, YTO HA HAYAJHHOM 3Tare "MO3roBOM aTaku' HEKOTOpBIE ONOPHbIE
TOYKH 3pEHHUs HE ObUTM UACHTU(DUIIMPOBAHBI.
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Hannyre HENpORABAEMSIA TOB2P3
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N e )
BAMMMACTPATOP
Sanecerate s . ) || wmn
nocToAMMbIe v
nOKynaTemm Nonyerste
Komcynsramt = \
npoadseu L~ NPRACCTBACHA MNepeonpesenewne
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Nocraska «Mpopasaemsit Odopnenne 3akasa
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Pucynoxk 1.4 - JluarpamMmma uieHTU(PUKALUU TOUYEK 3pEHUS
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B

Tabiuue

1.1

IIOKa3aHo

pacnpeeneHue

CEPBHCOB

JJIsL

HEKOTOPBIX

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

Tabnuna 1.1 - CepBHUCHI, COOTHECEHHBIE C TOUKAMHU 3PEHUS

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

Wudopmanus, u3BI€UCHHAs W3 TOYEK 3PEHHUsS, HCIOJIb3YyeTCs I 3alojHeHHus (opMm
1a0JIOHOB TOYEK 3pPEHHMS M OpPTaHM3allid TOYEK 3PEHUS B HMEPApXUIO0 HACIEHIOBaHHS. ITO
MO3BOJISIET YBUAETH 0OIIME TOUYKH 3pEHUs U MOBTOPHO HUCHOJIb30BATh HH(OPMAILIMIO B UEPAPXUU
HacneoBanus. CepBHCHI, JaHHBIE U YIPABIAIONIAas HH(OPMAIHS HACIETYIOTCS TOJAMHOKECTBOM
Touek 3peHus. Ha pucynke 1.5 mokasaHa yacTb HMepapXuu TOYEK 3pPEHMS ISl CHCTEMBI
NOJJIEP’KKU 3aKa3a U y4eTa TOBapOB.

Bce ToukM 3peHus

NOCTaBLWMK

/

COTPYAHMEKN

R

KANEHTDI

ToBap

-

e

KOHCYNBTaHT

aAMUHUCTPATO

noxynatTeno

MNocToaHHbIN

nokynarens

Pucynok 1.5 - Mepapxus Touek 3peHUs

ATtTecTauus TpedOBaHM

ATTrecTanuga

JOJIKHa

IPOJEMOHCTPUPOBATH,

4qTo

TpeOoBaHUS

NENCTBUTEIHHO

OTIPENIETISIIOT Ty CUCTEMY, KOTOPYIO XOYeT MMETh 3aKa3uuk. [IpoBepka TpeOoBaHMI BakHA, TaK
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Kak omnOKky B cnenu@ukanuu TpeOGOBaHUN MOTYT MPUBECTU K MEPEAETIKE CUCTEMbI U OOJIBIINM
3arparaM, eciii OyAayT oOHapyKeHbl BO BpeMs IMpollecca pa3paOOTKH CHUCTEMBl WJIU TOCTE
BBEJICHUS €€ B dKcIUTyaTannto. CTOMMOCTh BHECEHUS B CUCTEMY U3MEHEHUH, HEOOXOIMMBIX /IS
ycTpaHeHUs OmMOOK B TpeOOBAaHUAX, HAMHOTO BbIIIE, YEeM HCIpPABICHUE OIIMOOK
NPOCKTHPOBAHUS WM KOJAUpoBaHMA. lIpuumHa B TOM, YTO M3MEHEHHE TpeOOBaHMN OOBIYHO
BJIEUEeT 3a cOo0O0M 3HAUMTENbHbIE U3MEHEHUSI B CHCTEME, MOC/Ie BHECEHUSI KOTOPBIX OHA JOJKHA
IIPOMTH OBTOPHOE TECTUPOBAHHUE.

Bo Bpems nporecca aTTecTanuy AOKHBI ObITH BBIIOJIHEHBI Pa3IMUHbIE TUIIBI IIPOBEPOK
TpeOOBaHUI.

1. IlpoBepka mpaBmibHOCTH TpeboBaHuii. [Tonb30BaTenb MOXKET CUMTATh, YTO CHCTEMA
HeoOXoauMa Ui BBIIIOJHEHUS HEKOTOPBIX OIpenesieHHbIX (yHKuuid. OJHAKO ManbHeHIme
pa3MBbIIUICHUS] U aHAJU3 MOTYT IPUBECTU K HEOOXOAMMOCTH BBEJICHUS JOMOJHUTEIBHBIX WU
HOBBIX (yHKuMA. CHCTEMBl TNpenHa3HAUYEHBl JJI Pa3HBIX TIOJIb30BaTeNe C pa3IMYHBIMU
MOTPEOHOCTSAMU, W TOATOMY HaOoOp TpeOOBaHWI OyJeT NPEACTaBIATh COOON HEKOTOPHIN
KOMIIPOMUCC MEKY TpeOOBaHUSAMU TOJIb30BATENICH CUCTEMBI.

2.[IpoBepka Ha HENPOTUBOPEUMBOCTH. Crienudukanus TpeOOBaHUI He JOJDKHA
COJICp)KaTh MPOTHBOPEYMUA. DTO O3HA4YaeT, YTO B TPEOOBAHHUAX HE JIOJDKHO OBITh
MPOTUBOPEYAILIUX JIPYT JPYTy OTPaHUYEHUN WU Pa3NUYHBIX ONHCAHWM OJHOM M TOM Ke
CHCTEMHOHU (PyHKIINH.

3. [IpoBepka Ha monHOTy. Cienudukaius TpedOBaHUN T0DKHA COAEPKATh TPEOOBAHUS,
KOTOPBIE ONPEACTISAIOT BCE CUCTEMHBIC ()YHKIIMU M OTPAHUYCHUS, HAJIaraeMble Ha CHCTEMY.

4. [IpoBepka Ha BBINOTHUMOCTb. Ha OCHOBE 3HaHUS CYIIECTBYIOIIUX TEXHOJIOTUN
TpeOOBaHUS JIOJKHBI OBITH MPOBEPEHBI HAa BO3MOXKHOCTb WX PEAJIbHOTO BBIIOJHEHUS. 3/1€Ch
TaK)Ke MPOBEPSIFOTCS BO3MOKHOCTH (PUHAHCHUPOBaHUA U TpaduK pazpabOTKH CHCTEMBI.

CymecTByeT psi METOJOB aTTECTAllMH TPeOOBAaHM, KOTOpPBIE MOKHO HCIIOJIB30BATh
COBMECTHO WJIM KaXKIBIH B OTJIEIHHOCTH.

1. O630p TpeboBanmii. TpeOOBaHMS CHCTEMHO aHAIM3HPYIOTCS PEIICH3CHTaMU.

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

3. l'eHepanusi TECTOBBIX CIICHapueB. B wmieane TpeOOBaHUS JIOJDKHBI OBITh TaKUMU,
4TOOBI UX peaNn3alnio MOKHO ObLJIO IpoTecTUpoBaTh. Eciiu TecTsl 11 TpeOoBaHuil pa3padbatsl-
BalOTCA KaK 4YacTh MpoIecca aTTeCTAallMM, TO YacTO 3TO MO3BOJIAET OOHAPYXHUTh MPOOIEMBI B
cneurdukanuu. Ecau Takue TeCThl CIOXKHO WM HEBO3MOXHO pa3paboTarh, TO OOBIYHO 3TO
03HAYaET, UTO TPEOOBAHUS TPYAHO BBINOJIHUTH U TIO3TOMY HEOOXOAMMO UX MEPECMOTPETD.

4. ABTOMaTH3UPOBAHHBIH aHau3 HenpoTuBopeunBocTH. Eciu TpeGoBaHuUs
NpPEICTaBICHbBl B BHJE CTPYKTYPHBIX WM (OPMATBHBIX CHCTEMHBIX MOJeNei, MOYKHO
UCMOJb30BaTh MHCTpyMeHTanbHble CASE-cpencTBa A  MPOBEPKH  HEMPOTUBOPEUUBOCTU
Mojienei. [l aBToMaTU3MpPOBAHHOM MPOBEPKU HEMPOTHBOPEUMBOCTH HEOOXOIMMO MOCTPOUTH
0a3y maHHBIX TpeOoOBaHMII W 3aTeM IPOBEPUTh Bce TpeOoBaHMSA B HITON 0a3e JaHHBIX.
AHanuzaTop TpeOOBaHMI TOTOBUT OTYET 000 BCeX OOHAPYKEHHBIX MPOTUBOPEUHUSIX.

[Tonp30BaTenbCKUE U CUCTEMHBIE TPEOOBAHNUS

Ha ocHoBanuM mosrydyeHHBIX MOJENEN CTPOATCS MOJIb30BaTENIbCKUE TPeOOBaHMUS, T.€. KaK
ObUIO CKa3aHO B HayaJie ONMMCAHUE HAa €CTECTBEHHOM s3bIKe (DYHKIIMH, BBITOIHIAEMBIX CUCTEMOIA,
Y OTPAHUYEHUI, HAKJIAJbIBAEMbIX Ha HEE.

[Tonp3oBarenbckre TpeOOBaHUS JOJDKHBI ONKCHIBATH BHEIIHEE MOBEJCHHE CHCTEMBI,
OCHOBHbIE (YHKIIMH M CEPBUCHI MPEOCTaBIsIEMbIE CUCTEMOM, €€ He()yHKIIMOHAIbHbBIE CBOMCTBA.
Heo6xoa1Mo BBIIENIUTH OMOPHBIE TOYKH 3pEHHS M CIPYIIITUPOBATh TPEOOBAaHUS B COOTBETCTBUU
¢ Humi. [lonb3oBarenbckue TpeOOBaHUSI MOXKHO 0(OPMUTH KaK MPOCTHIM NEPEUUCIEHUEM, TaK U
UCIOJIb3Ysl HOTAIMIO BAPMAHTOB UCIIOJIb30BAHHUS.

Jlanee cocTaBmsItOTCS CUCTEMHBIE TpeOoBaHusA. OHU BKIIFOYAIOT B CEOSI:
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1. TpeGoBaHusl K apXUTEKType cucTeMbl. Hanmpumep, 4uciio u pa3MelieHue XpaHIUIL |
CEpPBEPOB MPUIIOKEHHUI.

2. TpeboBanus Kk mapamerpaM oOopyaoBaHus. Hampumep, yactora MpOIECCOPOB
CEpBEpPOB U KIIMEHTOB, 00BbEM XpaHWIUII, pa3Mep ONEPaTUBHOM M BUIECO MaMATH, MPOIMYCKHAas
CIIOCOOHOCTH KaHajia U T.J.

3. TpeboBanust k mapamerpam cucTeMbl. Hampumep, Bpemsi OTKJIMKa Ha JeWCTBUE
MOJIb30BATENsl, MaKCUMAJIbHBIA pa3Mmep mepeaaBaeMoro (aiina, MakcUMallbHasi CKOPOCTh
nepesayy JaHHbIX, MAKCUMaJIbHOE YUCIIO OJJHOBPEMEHHO paboTaroNIMX MOJb30BaTeNeH U T.1I.

4. TpeboBaHUs K IPOrpaMMHOMY UHTEpQeEiicy.

5. TpeboBanust kK  CTpykType  cuctembl.  Hampumep,  MacmrabupyemMocTsb,
pacnpenenéHHOCTb, MO1YJIBHOCTb, OTKPBITOCTbD.
- MaclITabUPYyeMOCTh — BO3MOXKHOCTb pACIpPOCTPAaHEHMs] CUCTEMbl Ha OoJbIIoe

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

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

- MOJYJIBHOCTh - CHCTEMa JIOJDKHA COCTOSITh M3 OTAEIBHBIX MOJIYJIeH, MHTErPHPOBAHHBIX
MEXIy COOOM.

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

6. TpeOoBaHMs MO B3aMMOJCHWCTBHIO M MHTETpPAllMU C JPYrUMH cuctemamu. Hampumep,
UCTIONIb30BaHUE O0mIell 0a3bl NaHHBIX, BO3MOXXHOCTh TOJYYEHHUS JAaHHBIX M3 0a3 JTaHHBIX
OIpECNEHHBIX CUCTEM H T.I.

IMocTanoBKa 3a7a4u K NpaKTH4YecKoii padore 1

1. I3yuuts npesyiaraeMplii TEOPETUUECKUI MaTepual.

2. IlocTpouTh OMOPHBIE TOYKU 3peHHs Ha ocHOBaHMU MeToga VORD miist hopmupoBanus
U aHanu3a TpeOoBaHM. Pe3yiabTaroM JOMDKHBI SIBUTbCA JIBE JMarpamMMbl: JuarpaMma
UACHTU(PUKAIIMY TOUEK 3PEHUS U AMarpaMMa UePApXHUH TOUEK 3PEHUS.

3. CocraBuTh MH(POPMALMOHHYIO MOJENb Oyaylled cHCTeMBbl, BKIIOYAIONIYI0 B cebs
ONMCAHUE OCHOBHBIX OOBEKTOB CHUCTEMBI M B3aUMOJEHCTBUS MeXIy HMMH. Ha ocHoBaHuu
UH(POPMALIMOHHOM MOJIeNH, uarpaMMbl UICHTU(UKALMN TOYEK 3PEHHUs, TuarpaMMbl HEpapXuu
TOYEK 3peHus cHOpMUPOBATH TPeOOBAHUS MOJIH30BATENS U CUCTEMHbIE TPEOOBaHUSI.

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

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui
B cootBercTBUU C YKaSaHHOﬁ HpeHMCTHOﬁ 00IIaCTBI0O M KJIACCOM pa3pa6aTLIBaeM0ﬁ

CUCTEMBI pa3paboTaTh 3aJjaHle Ha NHKEHEPHBIN MIPOEKT.

Tabmuma 1.2 — UnauBuayanbHbIe 3a1aHUs

No [TpenmeTHas o6nacth Kmacec UC

1 Cknan MRP

2 IIpon3BOACTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusiTre SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrpouTtenbHoe NpeaArpusITHe NC yuyera

8 Bricuiee yue6HOe 3aBejieHue NC ynpasnenus
9 Wndpactpykrypa npeanpuarus CIIIP

10 | AnnmaparHas UHQPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTeMa
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Conep:xanue oTuyeTa

Ilo BbImosHEeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJHACTCA B 3JIEKTPOHHOM
Buze. [1o BEIMOTTHEHHOMY OTYETY ITPOBOAUTCS 3aIUTa MPAKTUIECKON pabOTHI.

OTuer mo npakTUYecKoll paboTe IOMKEH COCTOATh W3 CIEAYIOLIMX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJAHAaA 4acCThb,

- OCHOBHasl 4acTh;

- 3aKJII0YEHHE (BBIBOBI).

BBozHas yacTh oT4eTa JOJDKHA BKIKOYATh ITYHKTHI:

- YCIIOBHE 3aJjauH;

- IOPAZ0K BBITOJIHEHMUS.

- IPOrpaMMHO-aINapaTHBIE CPENICTBA, UCIIOIB3yEMbIEC IPU BHIOJIHEHHH PAOOTHI.

3ammra oT4yeTa IO 3aKIKYaeTcsl B IPEIbSBICHUM IPENOJABATENI0 IOJYyYEHHbIX
PE3YyJIbTaTOB B BHUIC cpafma U ACMOHCTpAalWM IMOJYYCHHBIX HABBIKOB IIPH OTBCTAX Ha BOIPOCHI
npernoaBaress.

KOHTpOJIbeIe BOIIPOCHI

. UTo Takoe )XKM3HEHHBIN IIUKJI HMHKEHEPHOTO IpoeKTa?

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

. [IpuBenute 3Tansl pa3paboTKU HHKEHEPHOTO MPOEKTA.

. Kakue sransr Bmrogaet B cedst mojens XK1 ITO cormacao 'OCT 19.102-77?
. Urto BKJIIOYAeT B ceOst 3Tamn NpeIpOeKTHOTO UCCIe10BaHus?

. [lepeunciure GpyHKIIMOHAIbHBIE TPEOOBAHUS K MHKECHEPHOMY MPOEKTY.

. [lepeuncnure ’KCcIrTyaTallMOHHBIE TPEOOBAHUS K MHKEHEPHOMY MPOCKTY.

. [lepeunciure npaBuia pa3pabOTKH TEXHUYECKOTO 3a/IaHHUS.

. HazoBuTE OCHOBHBIE pa3ebl TEXHHUECKOTO 3aJaHMsl.

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

O©oOo~NOoO oIk WN -

IIpakTnyeckas padora 2. MeToabl U CPeACTBA NPOEKTHOI0 MEHEKMEHTA

Ieab padoThl: U3ydEHHE METOJIOB U CPEICTB IMPOEKTHOIO MEHEI)KMEHTA MHKEHEPHBIX
pEeLIeHNI; TPUMEHEHNE METOIOB U CPEJICTB MIPOEKTHOIO MEHEKMEHTA.

[IpakTnyeckas paboTa HampaBiieHa HAa O3HAKOMIJIEHHE C TPOILECCOM OIHMCAHUS
MH)XEHEPHOT'0 MPOEKTa U MOJyYeHHE HABBIKOB MO MCIIOJIb30BAaHUIO OCHOBHBIX METOJ/IOB aHAJIN3a
WH)KEHEPHOTO PEIICHHUS.

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS IPAKTUYECKOM padoThI:

- HAINYHUC OIMMUMCAHUA NHXKXCHCPHOI'O IMTPOCKTA,

- IPOBE/ICHUE aHAIM3a OCYIIECTBUMOCTH BHIMIOJTHEHUS MPOEKTA;

- HUIMYME 3aKIIOYEHHST O BO3MOXHOCTH pEaIM3allid TPOEKTa, COJEpIKaIlero
PEKOMEH/IAlMU OTHOCUTENIBHO pa3palOTKU CHUCTeMbI, 0a30Bble MPEUIOKEHUS MO 00BEMY
TpeOyemoro Oro/pKkeTa, 4YHMciay pa3pabOTUYMKOB, BpEMEHHM M TpeOdyeMOMY MpPOrpaMMHOMY
00ecCTeyYeHuIo.

OcHoBBI TEOpHUH

[Ipobnembl ynpaBieHHs WH)XEHEPHBIMH MNPOEKTaMM BIIEPBBIE MPOSBWIMCH B 60-x -
Hayaje 70-x TomOB, KOrja MpOBAJWINCh MHOTHE OOJNbIIME TMPOEKTH MO pa3zpaboTke
IPOTPaMMHBIX TPOAYKTOB. bbumn 3adukcupoBaHbl 3afepkku B coszfganuu 10, oHO ObLIO
HEHA/IeKHBIM, 3aTpaThl Ha pa3paboTKy B HECKOJIbKO pa3 MPEBOCXOAWIN IEepBOHAuYaIbHbIE
OLICHKH, CO3JAaHHbIE IPOTrPAMMHBIE  CHUCTEMBI 4YacTO HMEIM  HU3KUE  II0Ka3aTelau
MPOU3BOIUTENLHOCTH. [IpHuUMHBI MpOBaJIOB KOPEHWJIMCh B TEX TNOAXOAaX, KOTOpbIE
UCIIOJIb30BAIMCH B YIIPABICHUM NpoekTaMu. [Ipumensemas MeToauka ObUla OCHOBaHA HA OIBITE
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yIpaBJIeHUS TEXHUYECKMMHU TPOEKTaMH U OKa3anach Hed(p(EKTUBHOM Ipu pazpaboTke
MIPOrpaMMHOTO 00eCTICUeHUS.

BaxHo mnoHuMarh pasHHIly Mexay mnpodeccuoHanbHOi  paspabotkoit [IO wm
JTHOOUTENBCKUM  IporpamMmupoBaHueM. HeoOXonumocTh — ympaBiieHUST — IPOrpaMMHBIMU
NPOCKTaMH BBITEKAeT M3 TOro (pakra, 4to mporecc co3ganus npodeccruonanpnoro 110 Bceraa
ABJISIETCA CyOBEKTOM OIOPKETHOM MOJIMTUKU OpraHu3alliy, Ie OHO pa3padarbIBaeTcs, U UMEET
BpeMEeHHbIE orpaHndeHusi. Pabora pykoBoauTEN sl IPOrPaMMHOTO MPOEKTA MO OONBIIOMY CUETY
3aKJII0YAeTCsl B TOM, YTOObI T'apaHTUPOBATh BBINOJHEHHE 3TUX OIOJKETHBIX M BPEMEHHBIX
OTpaHUYEHUH C yueToM OM3Hec-1IeIel OpraHu3alui OTHOCUTEIBHO paspadaTsiBaemoro 110.

PykoBoauTenn  MpOEKTOB MPU3BaHbl  CIUIAHUPOBATh  BCE  dTalbl  Pa3pabOTKU
OporpaMMHOr0 mpoaykTa. OHHM Takke JOJDKHBI KOHTPOJMPOBATH XOJ BBHIMOJHEHHUS paboT u
coOuro/ieHHsI Bcex TpeOyeMbIX cTaHAapTOB. [IOCTOSHHBIA KOHTPOJIb 3a XOJOM BBINOJIHEHUS
paboT HEoOXOoAWM sl TOro, YTOOBI IMpoLecc pa3padOTKM HE BBIXOAWJ 32 BPEMEHHBIE U
OrO/IKETHbIE OTrpaHUYEHHUs. XOpOollee YIPABJICHHE HE TapaHTUPYET YCIEIIHOTO 3aBEepLICHUs
IIPOEKTa, HO IIJI0X0€ yIpaBJiIeHUE 00s3aTENIbHO MPUBEJET K €T0 MPOoBaly. DTO MOKET BbIPA3UTHCS
B 3aJiepXkKKe CpokoB caauu rorooro 11O, B mpeBbIIEHHH CMETHOM CTOMMOCTH IPOEKTa U B
HecooTBeTcTBHH roToBOTO [10 ciennukanum TpeGoBaHUH.

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

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

2. He cymectByeT cranapTHBIX mporeccoB pa3padotku [10. Ha ceromusimnuii neHp He
CYLIECTBYET UYETKOW 3aBUCHUMOCTH MeX1y mpoueccoMm coszganus 10 u Tumom co3naBaemMoro
IPOrpPaMMHOr0 MpPOAyKTa. J[pyrue TeXHHYECKUE NUCLUUIUIMHBI UMEIOT JJIUTENbHYI0 HCTOPHIO,
nporecchl pa3palOTKM TEXHUUYECKUX M3/eIMHA MHOTOKPAaTHO ONpoOOBaHbI U IPOBEPEHBI.
[Tpouecchsl co3nanus OOJBIIMHCTBA TEXHUYECKUX CHUCTEM XOpOIIO H3ydeHbl. M3yueHuem ke
npoueccos coznanus 110 crenmanvcTsl 3aHUMAKOTCS TOJIBKO nocienHee BpeMs. 1loaromy noka
HeNb3s TOYHO IpeJicKa3aTh, Ha KakoM J3Tane mporecca pa3paborku 10 MOryT BO3HUKHYTH
npo0JIeMBbl, YTPOXKAIOIIUE BCEMY TPOrPAMMHOMY ITPOEKTY.

3. bonpime mporpaMMHBIE TIPOEKTHI - 3TO 4YacTo "oJHOpa3oBble" MpoekThl. bombpmue
IpOTrpaMMHBIE MPOEKTHI, KaK MPABUIIO0, 3HAYUTEIBHO OTIMYAIOTCS OT MIPOEKTOB, peaTM30BaHHbIX
panee. IlosTomy, 4dYTOOGBI YMEHBIINTH HEOINPENEICHHOCTh B IUIAHWPOBAHMU IPOEKTA,
PYKOBOJUTENN TPOEKTOB JOJDKHBI 007anaTh OYeHb OOJBIIMM MpakTHUYeCKHMM ombiToM. Ho
MOCTOSTHHBIE TEXHOJIOTMYECKNE M3MEHEHUS! B KOMIIBIOTEPHON TEXHHKE M KOMMYHHKAI[MOHHOM
000pyIOBaHUU OOECLIEHUBAIOT MPEAbIIYIINI ONbIT. 3HAHUS U HABBIKHM, HAKOIJIEHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCS B HOBOM IIPOEKTE.

IlepeuncieHHbple OTIMYMS MOTYT MPUBECTU K TOMY, UYTO peasn3alus MPOeKTa BhIMIET U3
BPEMEHHOI0 TpaduKa WU TPEBBICUT OJKETHbIE accurHoBaHMs. [IporpamMMHbBIE CHCTEMBI
3a4acTyl0 OKa3bIBAIOTCSI HOBMHKAMH Kak B "HJEOJIOTMYECKOM'", TaK M B TEXHUYECKOM ILIAHE.
[ToaTomy, mpenBuas BO3MOXKHBIE IPOOJIEMBbl B peaau3aluyd IPOrpaMMHOTO IPOEKTa, CIETyeT
BCerJa MOMHHUTb, YTO MHOTMM H3 HHUX CBOICTBEHHO BBIXOJWUTh 33 PAMKH BPEMEHHBIX U
OIO)KETHBIX OTPAHUYEHHH.

IIpouecc ynpasiennsi pa3padoTKoii HHAKEHEPHOTO NMPOEKTA

HeBo3MokHO omucath M CTaHIApTU3UPOBATh BCE PAOOTHI, BHIMOIHIEMbIE B MPOEKTE IO
cozganuio [10. Dt paboThl BecbMa CYIIECTBEHHO 3aBUCAT OT OPTaHU3aINH, T BBITOIHSICTCS
pazpabotrka [IO, m oT Tuma co3maBaeMoOro MpOrpaMMHOTO Mpoaykra. Ho Bcerma MokKHO
BBIJICTIUTD CIICYIOLINE:

- Hanmucanue npennoxxenwnii mo cozpanuto [10.

- [InanupoBanue u coctaBineHue rpapuka padbot no cozganuio [10.
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- OLIeHUBaHNE CTOMMOCTH IIPOEKTA.

- [Ton6op nmepconarna.

- KoHTposb 32 X0/10M BBINOIHEHHS padoT.

- Hanmncanue oT4eToB M NpeCTaBIICHUN.

IlepBas cragust MpOrpaMMHOIO NMPOEKTa MOKET COCTOATH U3 HANMCAHUS MPEJI0KEHUN
10 pean3aliy 3TOro npoekTa. IIpeokenns ToIKHBI COAepKaTh ONUCAHUE LENIEH TPOEKTOB U
croco6oB ux noctrxkeHus. OHU TakKe OOBIYHO BKITFOYAIOT B CeOsl OIEHKH (PMHAHCOBBIX U BpeE-
MEHHBIX 3aTpaT Ha BbINOJHEHUE npoekra. [Ipy HeoOXoAMMOCTH 31eCh MOTYT IPUBOAUTHCS
000CHOBaHHUA I NEpeJauyd IPOEKTa Ha BBIIOJHEHUE CTOPOHHEH OpraHu3aluy WIK KOMaHJe
pa3pabOTUHKOB.

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

Ha sTane nnaHupoBaHus IIPOEKTa OMPENEIAIOTCS MPOLECCH], 3Tallbl M IOJyYEHHBIE Ha
Ka)KJOM U3 HUX PE3Yy/bTaThl, KOTOPbIE JOJKHBI IPUBECTH K BBIIOJIHEHUIO MpoeKkTa. Peannszanus
9TOr0 IUIaHA IPHUBEAET K JOCTIKEHHMIO Lened mnpoekra. OmnpeneseHne CTOMMOCTH IPOEKTa
HaIpsSIMyIO0 CBSI3aHO C €ro IJIaHUPOBAaHUEM, IOCKOJBbKY 3[€Ch OLICHMBAIOTCS PECYpPCHI, Tpe-
Oyroruecs /171l BHIIOJIHEHUS IUIaHA.

KonTpons 3a X010M BBIONHEHUST pabOT (MOHUTOPUHT MPOEKTA) — ATO HEMPEPHIBHBIN
IIPOLIECC, TPOJOJDKAIOIIMICS B TEYEHHE BCEr0 CpOKa peajau3anuu npoekra. Pykosoaurens 10i1-
KEH TIOCTOSIHHO OTCIIEKMBATh XOJ peaIM3allid NMPOCKTa M CPaBHUBATh (PAKTHUYECKHE M TLIa-
HOBBIE TI0KA3aTeIM BBIIOJIHEHUS PabOT ¢ UX CTOMMOCTbIO. XOTs MHOTHE OpPraHU3alMd MUMEIOT
MeXaHU3MBbI (POPMATILHOTO MOHHTOPUHTA PabOT, ONMBITHBIA PYKOBOJUTEIb MOXKET COCTABUTH sIC-
HYIO KapTHUHY O CTaJuM Pa3BUTHUU MPOEKTa IPOCTO MyTeM HepOopMalbHOrO OOLIEHMs C paspa-
OoTuMKamH.

HedopmanbHblit MOHUTOPUHT YacTO MOMOTaeT OOHAPYKUTh MOTEHIHATIbHBIE TPOOIEMBI,
KOTOpBIE B SIBHOM BHUJE MOTYT OOHapyXHUThCs mo3aHee. Hampumep, exenHeBHOE 00CyXIeHUE
X0/JIa BBIMOJIHEHUS] pab0T MOXET BBISIBUTH OTAEIbHbIE HEAOPAOOTKH B CO3JaBa€MOM IIPOrpaMM-
HOM NIpOAYyKTe. BMECTO OXHAaHMS OTYETOB, B KOTOpBIX OyneT oTpaxkeH (akT "mpoOykcoBKH"
rpagpuka paboT, MOXHO OOCYAUTh CO CHEIMAIMCTaMH HaMeyalolluecs NPOrpaMMHUCTCKHUE
po0JIeMbl U HE AOMYCTUTD CpbIBa Ipaduka padoT.

B TeweHume peanuzanuu MpoekTa OOBIYHO MPOUCXOJUT HECKOIbKO (DopManbHbIX
KOHTPOJIBHBIX ITPOBEPOK XOJ1a BBIMOJIHEHUS padoT no coznanuto 110. Takue npoBepKH JOIKHbBI
JaTh OOLIYI0 KapTHHY XOJla peal3allid IMpOeKTa B IEJIOM M IOKa3aTh, HACKOJBKO YK€
pa3pabortanHas yacTth [10 cooTBETCTBYET LI€ISIM IPOEKTA.

Bpewmst BbINOIHEHUS OONBLIMX TPOTPAMMHBIX MPOEKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B TedeHne 3T0ro BpeMeHH LiesIM 1 HaMEPEHUsI OpraHn3aliy, 3aKa3aBIlel IPOrpaMMHBIN IIPOEKT,
MOTYT CYIIECTBEHHO HM3MEHUTHCS. MOXKET OKazaThCsl, YTO pa3pabaThIBaeMbIil NMPOrpaMMHBIN
NPOAYKT CTall Y€ HEHYXHBIM JIHOO HcXoaHble TpeOoBaHHs K co3zaaBaemomy IIO mpocto
ycTapead M HMX HEoOXOJUMO KapAWHAIbHO MEHATh. B Takoll cHTyalluM pYyKOBOJCTBO
OpraHu3anu-pa3padboTyrKa MOKET MPUHATH pElIeHre O npekpaiieHun pazpadbotku 10 nwmm 00
U3MEHEHUH MpPOEeKTa B IEJIOM C TEeM, YTOObI y4ecTh W3MEHUBIIMECS IIeTd M HaMepeHUus
OpraHu3au-3aKa3uuKa.

PykoBoauTenu MpoeKTOB OOBIYHO O0s3aHBI CaMU MOJOMPaTh MCIOJIHUTENEH IJIs1 CBOMX
MpoeKkToB. B wuyeanbHOM ciiydae mnpodecCHOHaIbHBI YpPOBEHb HCIIOJHUTENEH JOKEH COo-
OTBETCTBOBaTh TOH paboTe, KOTOPYI0 OHM OYAYT BBIINOJHATH B XOJE peaH3alMMd MPOEKTa.
OpnHako BO MHOTHX Cy4asiX pyKOBOJIUTENM TOJKHBI MOJIaraTbCsl HA KOMaHIy pa3paOOTUYHKOB,
KOTOpas Jjajeka oT wupaeanbHo. Takas cuTyanus MoXeT OBbITh BBbI3BaHA CIEAYIOIIMMU
pUYHNHAMMU:
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1. BromxeT mpoeKkTa He MO3BOJISIET MPUBJIEYh BHICOKOKBATH(PHUIIMPOBAHHBIN 1epcoHan. B
TaKOM CJIy4ae 3a MEHBLIYIO IUIaTy MPUBJIEKAIOTCS MEHEe KBATU(HIIMPOBAHHBIE CIIELUAINCTHI.

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

3. OpraHu3anuss Xo4eT MOBBICUTh NPO(ECCUOHANbHBIN YpOBEHb CBOMX PaOOTHUKOB. B
TOM CiIy4a€ OHAa MOJKET IPHUBIIEYb K YYaCTHIO B IPOEKTE HEONBITHBIX WJIM HEJOCTATOYHO
KBAJIM(ULHUPOBAHHBIX PAOOTHUKOB, YTOOBI OHM MPUOOPEIH HEOOXOAUMBIHM OIBIT U MOYYHIIUCH Y
00J1€€ ONBITHBIX CHELUATUCTOB.

Taxkum oOpa3oM, MOUYTH Beerja noadop CHEUAIMCTOB IS BBIIOJIHEHUS MIPOEKTa UMEeT
OTpeieIeHHbIE OTPAaHHYCHHSI U HE SBJISIETCS CBOOOAHBIM. BMecTe ¢ TeM HE0OXO0IMMO, YTOOBI
XOTs Obl HECKOJIBKO WIEHOB TpYHIbl pPa3pabOTUYMKOB MMEIM KBAIU(UKALMIO M OIbIT,
JOCTaTOYHbIC JUIs pabOThl HAJl JaHHBIM MPOEKTOM. B MpOTHBHOM ciTydae HEBO3MOXKHO M30eXKaTh
ommbok B pazpadoTtke I10.

PykoBonuTens npoekta 00bIYHO 00s13aH MOCHUIATh OTYETHI O XOJI€ €r0 BBIIOJHEHUS KaK
3aKa3uuKy, TaK U TMOAPSAIHBIM OpraHU3alUsAM. OTO JOJDKHBI ObITh KpaTKUe JIOKYMEHTHI,
OCHOBaHHbIE Ha HH(OPMAINH, N3BJIEKAEMOI U3 MOJAPOOHBIX' OTYETOB O MPOEKTe. B 3THX oTUeTax
JOJDKHA ObITh Ta MH(pOpMalMs, KOTOpas I03BOJISET YETKO OLEHHUTh CTENEeHb TI'OTOBHOCTU
C03/1aBa€MOI0 IIPOrPaMMHOTO MPOAYKTA.

B pamkax kxypca «CuCTeMHas MHXXEHEpHUS» BBIIEICHBI CIEAYIOIIUE POJIM B IPyNIE IO
paspabotke I[10:

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

- CucteMHbIIl aHWIMTUK — pa3paboTka TpeOoBaHUI (COCTaBlIEHHME TEXHUYECKOTO
3a/laHus, IPOEKTa IPOrpaMMHOI0 00eCIIeUeHM s );

- Tectep — cocTaBieHue IUIaHa TECTUPOBaHUS U arrecTauuu rorosoro I1O (mpoaykra),
COCTaBIJIEHUE CLIEHApHUsl TECTUPOBaHUS, 0a30BBIN MpUMEp, MPOBEICHHE MEPOIPUATHH IO TUIAHY
TECTUPOBAHUS;

- Pazpabotunuk — MojaenMpoBaHME  KOMIIOHEHT IPOTPaMMHOIO  OOecredyeHus,
KOJIUPOBAHUE.

IInanupoBanue npoexTa pa3padoTKN MHKEHEPHOI0 MPOEKTa

O¢¢dexkTuBHOE yNpaBiIeHHWE MPOrPaMMHBIM TPOEKTOM HAmNpsMYyK 3aBUCHT  OT
MPAaBWIBHOTO IUIAHUPOBaHUS padOT, HEOOXOAMMBIX Uil €ro BbIOJIHEHUsA. [lnman momoraer
PYKOBOJUTENIO TMpPENBUIETh MPOOIEMbl, KOTOpble MOT'YT BO3HHUKHYTh Ha Kakux-Iu0O0 3Tamax
cosnganus 1O, u pa3paborarh MPEeBEHTHBHBbIE MEPHI A UX MPEAYNPEKICHUS WIH PEIICHUs.
[Inan, pa3paboTaHHBII Ha HadalbHOM JTale IMPOEKTa, pacCMaTPUBAETCS BCEMH €ro
YYaCTHUKAMU KaK pPYKOBOJSIIMN JTOKYMEHT, BBIIIOJIHEHHE KOTOPOrO JIOJKHO HPHUBECTH K
YCIIEIIHOMY 3aBEPIICHUI0 NPOEKTa. OTOT IE€PBOHAYAIBHBIA IUIAH JODKEH MaKCHMaJIbHO
10IpOOHO OMMCHIBATH BCE ATAIBI pean3aliy IPOEKTa.

IIpouecc nmnaHMpoBaHUS HAYMHAETCS, UCXOJS M3 ONMCAHUSA CHCTEMBI, C ONPEACIICHUs
MPOEKTHBIX OrPAaHUYEHHH (BpEMEHHbBIE OTPaHUYEHHUS, BO3MOXKHOCTH HAJIMYHOIO IIEpCOHAla,
OIO/KETHbIE OTPaHMYEHUS U T.J.). DTH OTPAaHUYEHUS JIOJDKHBI OINpPENENIAThCS MapajlIebHO C
OLICHMBAHHEM IPOEKTHBIX MapaMeTpoOB, TaKUX KaK CTPYKTypa U pa3Mep IMpOeKTa, a TaKxKe
pacripenesneHueM (QYHKIHUM Cpeau MCHOJIHUTENEH. 3aTeM ONpenesstoTcs 3Tarbl pa3padoTKU U
TO, KaKhe pe3yJbTaThl JTOKYMEHTAallUs, MPOTOTHUIIBI, OJCUCTEMBbl WM BEPCUU NMPOTPAMMHOIO
IOPOAYKTa) JOJDKHBI OBITH MOJY4YeHbl IO OKOHYAaHMM JTUX JTamnoB. Jlanee HaunMHaeTcs
MUKJIMYecKasi 4acTh TutaHupoBanus. CHavana pa3pabdareiBaercs rpa@uk padOT MO BBHIMOTHEHUIO
IPOEKTa WIIH JIaeTcsl pa3pellieHre Ha MpoI0JKEHNE UCTIONb30BaHUs paHee CO3JaHHOro rpaduka.
[Tocne 3TOro MpoOBOJIUTCS KOHTPOJIb BBINOJHEHUS PA0OT W OTMEYAIOTCSl PACXOXKACHUS MEXIY
peabHBIM U TUIAHOBBIM X0JI0OM padoT.

Jlanee, mo Mepe MOCTYIJICHUS] HOBOM HHGOpPMAlMU O XOJie BBIMOJIHEHUS IMPOEKTa,
BO3MO)KEH IIEPECMOTP NEPBOHAYAIBHBIX OLIEHOK MApaMETPOB MPOEKTa. ITO, B CBOIO OUYEPE.b,
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MOXET TPHUBECTH K M3MEHEHHI0 Tpaduka pabor. Ecnmm B pesynbTare 3THX H3MEHEHUH
HapyLIAlTCs CPOKH 3aBEPIIEHMs] MPOEKTA, TOJDKHBI OBITh IEPECMOTPEHBI (M COIJIACOBaHBI C
3aka3uyukoM 110) mpoekTHbIE OrpaHUYEHHUS.

KoHeuHO, GONBIIMHCTBO PYKOBOAMTENEH HPOEKTOB HE IAYMAlOT, YTO pealu3anus HX
IPOEKTOB MPOWUJET TIaaKo, 6e3 BCAKkUX mpobiem. XKenarenbHO onucaTh BO3MOXKHBIE TPOOIEMBI
ele 710 TOro, Kak OHU MPOSBAT ce0s B XOJI€ BHINOJIHEHUs ITpoeKTa. [loaTomy sydie cocTaBisTh
"meccumuctuueckue" rpadpuku pabor, yem "ontumuctuueckue". Ho, KOHEUYHO, HEBO3MOKHO
IOCTPOMUTh IIJIaH, YYUTHIBAIOIIMHA BCE, B TOM 4HCJE Cly4yaiHble, MPOOJEMbl U 3aJCPKKHU
BBITIOJIHEHUS MPOEKTa, MO3TOMY M BO3HHKAET HEOOXOIUMOCTh IMEPHOJUYECKOr0 MEpecMOTpa
IPOEKTHBIX OrPAHUYEHUI U ATANOB CO3JaHUS IPOTPAMMHOIO IPOAYKTA.

[Iman mpoekTa JOJDKEH YEeTKO I0Ka3aTh PECypChl, HEOOXOAMMBIE sl pealu3alnuu
IPOEKTa, pasjieieHue paboT Ha 3Talbl U BPEMEHHOW IpadMK BBINOJHEHMS ITUX 3TanoB. B
HEKOTOPBIX OpPraHM3alMsAX IUIAaH IPOEKTa COCTABISAETCS KaK €AMHBIA JOKYMEHT, COAEpKALU
BCE BUJbI IUIAHOB, OMMCAHHBIX BbIIE. B Apyrux ciaydasx IUIaH IPOEKTa ONMCHIBAET TOJIBKO
TeXHOJIOTH4ecKui npouecc cozpanus [10. B TakoMm mnane 00s3aTebHO NPUCYTCTBYIOT CCHUTKU
Ha IJIaHbI IPYTUX BUJOB, HO OHU Pa3pabaThIBalOTCS OTAEIBHO OT IJIaHA MIPOEKTA.

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

1. Beenenue. Kparkoe omucaHue 1eneil NpoekTa U MPOEKTHBIX OrpaHHYEHHH
(OrOJIKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaXKHBI JIJIS1 YIIPABJIEHUS IPOEKTOM.

2. OpraHuzanusi BBINOJNHEHUs mpoekTta. Omnucanue crnocoba moadopa KOMaHJIbI
pa3pabOTUYUKOB U paACTIPEICIICHHE 00s3aHHOCTEM MEXKy YJIeHaMU KOMaH/IbI.

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

4. AunapaTHble M NpPOrpaMMHBIE PECYpChl, HEOOXOAMMBIE Ul pealu3alud POEKTa.
[lepedens anmapaTHBIX CPEACTB U MPOTPAMMHOTO 0OecrieueH s, HeOOXOAMMOTO IS pa3padoTKU
nporpaMMHoro mpojykra. Eciu anmmapaTHble cpeicTBa TpeOyercsi 3aKyrnaTh, MPUBOIUTCS HMX
CTOMMOCTbH COBMECTHO € Tpa)uKOM 3aKYIIKH U TOCTaBKH.

5. Pazbuenne pabor Ha oransl. [lpomecc peanu3anuMum mNpoekTa pa3z0OHBaeTcs Ha
OTJIEIbHBIE TPOLIECCHI, OINPEAENSIOTCS 3Talbl BBIMOJIHEHUS MPOEKTa, NPUBOJUTCS ONMCAHUE
pe3yabTaToB ("BBIXOA0B'") KXJIOT0 Tana U KOHTPOJIbHBIE OTMETKH.

6. ['paduk pabor. B sToM rpaduke oToOpakaroTcss 3aBUCUMOCTH MEXIY OTICITHHBIMHU
nporneccamu (3tanamu) pazpadotku 10, oleHKH BpeMeHHM UX BBINOJIHEHUS U pacHpeiesieHue
YWIEHOB KOMaH 1bl pa3padO0TYMKOB 110 OTJEJIbHBIM 3Tanam.

7. MexaHM3Mbl MOHHUTOPMHIAa M KOHTPOJII 3a XOJOM BBINOJHEHHUS IPOEKTA.
OnuceIBalOTCS MPEJOCTaBIsIEMbIE PYKOBOAUTENEM OTUETHI O XO/€ BBIIIOJIHEHUS pPadOT, CPOKH MX
IPEOCTAaBIICHUS, a TAK)KE MEXaHU3Mbl MOHUTOPHUHIA BCETO NMPOEKTA.

[Inan nomkeH peryiaspHO NepecMaTpuBaThCs B Ipolecce peanu3anuu npoekra. OaHu
YacTH IUIaHa, Hampumep rpaduk paboT, U3MEHSIOTCA 4acTo, JIpyrue Oojee crabuiabHBL. Jlns
BHECEHHUS HM3MEHEHUl B IUIaH TpeOyeTcs creuuagbHas OpraHu3alus JOKYMEHTOIOTOKA,
MIO3BOJIAOINAs OTCIEKUBATh 3TH U3MEHEHUS.

ITocTanoBKa 3a1a4M K NPAKTH4YeCKOH padoTe 2

1. U3yunTs npearaeMplii TEOPETHUECKHUIM MaTepHal.

2. CoctaBuTh MOAPOOHOE ONMUCAHNE HHKEHEPHOTO IPOEKTA.

3. Ha ocHOBaHWM OIUCAaHWS WHXCHEPHOTO TIPOEKTAa IPOBECTH aHAIM3 IIpolecca
OpraHu3aluy NPOEeKTUPOBaHUs. B X01e aHaiM3a OTBETUTH Ha BOIPOCHI:

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

- Kakne Ttexymue mnpoOneMbl CYIIECTBYIOT B OpraHM3alMM M KakK HOBas cHCTEMa
MOMOXET UX PELIUTH?
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- Kakum o0Opaszom crucrema Oyaer cnocoOCTBOBATH 1iesiM OnuzHeca?
- TpeOyer nm pa3paboTKa CHCTEMBI TEXHOJIOTHH, KOTOpasi 10 3TOTO HE MCHOIb30BAIACH B

opraHu3aiuun?

Pe3y.]'II>TaTOM aHalli3a MOOJDKHO SABUTBCA 3aKIFOUECHHUE O BO3MOXKHOCTHU pcaliu3allun

IIPOEKTA.

4. PacripenenuTh poiu B Tpymme (PyKOBOIUTENIb MPOEKTa-pa3padOTUMK, CHUCTEMHBIH

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

Pa3gensl JOMKHBI coAep)kaTh PEKOMEHNAIMHM OTHOCHUTEIBHO pPa3pabOTKHU CHUCTEMBI,
0a30Bble TpeIOKeHHs M0 00BEMY TpeOyeMoro OroKeTa, YUCIy pa3pabOTYMKOB, BPEMEHH U

TpeOyeMOoMy MPOrpaMMHOMY OOECIICUEHHUIO.

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

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B cootBercTBUM C yKa3aHHOW INpeAMETHON 001acTbi0 M KjaccoM pa3padaTbiBaeMOM
MH(POPMALIMOHHOM CcHCTEeMBbl pa3paboTaTh ONUCaHHWE HWH(OPMAIMOHHON CHCTEMBbl U IPOBECTH

aHaJIn3 Iponecca Oprannu3aliiu HHKCHCPHOTO ITPOCKTA.

Tabnuna 2.1 — lnnuBuyanbHble 3aJaHUS

No ITpeameTHas o6acTh Kimacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

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

10 | AnnapatHas UHQPACTPYKTypa NPEANPUATHS DKcIepTHas CUCTeMa

Conep:xaHue oTyeTa

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

9JICMCHTOB!:
- THTYHLHBIﬁ JINCT,

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

BBO}IHaSI YaCcTb OTYCTAa [JOJKHA BKIKOYATH ITYHKTBI:

YCIOBHUE 3aJjavyr; IOPAO0K

BBITIOJIHCHHA; IPOTPAMMHO-AIIIIAPaATHBIC CPEACTBA, UCTTIOJIb3YCMBIC ITPH BBIITOJIHCHUN pa6OTLI.

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

OcHOBHas 9acTh OTYETa BKIIIOYACT B CeOsl: ONMHMCAHWE WHKCHEPHOTO MPOCKTA - HATUIHE
3aKTIOYEHUS O BO3MOXKHOCTH — peallM3allid  TPOEKTa, COAEPIKAIEro  peKOMEHIAINH
OTHOCHUTEIIHO Pa3pabOTKH CHCTEMbI, 0a30BbIC MIPEITIOKEHHS 110 00bEMY TpeOyemMoro OroKeTa,
YHCIy pa3pabOTYMKOB, BPEMEHH U TpebdyeMoMy NPOrpaMMHOMY OOECIICUCHHIO; aHAIH3
OCYIIECTBUMOCTH: yKa3aTh BO3MOXKHBIE TPOOJIEMbI M ITYTH WX PEIICHUS, PO YJaCTHUKOB
TPYNIbI Pa3pabOTKU HHKEHEPHOTO TIPOEKTA.

19



- 3aKJII0UYEHHE (BBIBOBI);

- CIIMCOK UCIOJb30BaHHON JTUTEPATYPHI.

3ammMra OT4YeTa 3aKJII0YaeTcsl B MPEAbSIBICHUU MPENOAABATENI0  MOJYUYEHHBIX
pe3ynbTaToB B BUJE (aiija U AEeMOHCTpPALMU MOJIYYCHHBIX HABBIKOB IPU OTBETaX HA BOIPOCHI
npernoaaBaress.

KoHTpoJibHBIE BONIPOCHI

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

2. Pa3pabatpiBaercst cuctema [1O anst aBromarm3anmu OMOIMOTEYHOro KaTajora. Jra
cucreMa OyneT cojaepkaTb MH(OPMAIMIO OTHOCHTEIBHO BCEX KHHUT B OHONIHMOTEKe W Oyner
noje3Ha OMOJMOTEUYHOMY IIepcoHaly, aboHeHTaM M uurtartensM. Cucrema ODKHA HMMETh
CpeAcTBa IMPOCMOTPa Karajora, CpeAcTBa CO3JaHMs 3alpOCOB M CPEACTBA, IO3BOJISIOIINE
HI0JIb30BATEIISIM PE3EPBUPOBATh KHUTH, HAXOASIIMECS B IaHHBII MOMEHT Ha pykax. Onpenenure
OCHOBHBIC OTOPHBIC TOYKH 3PEHHS, KOTOPhIE HEOOXOIMMO YUECTh B CHICHU(PHUKALNN CHCTEMBbI, 1
NOKXHUTE UX B3aUMOOTHOIICHHSI, UCIIONB3Ys TUarpaMMy HepapXuH TOYEK 3PCHHUSI.

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

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

5. Bama xomnanus ucnonb3yeT CTaHAApTHBIA METOJI aHanM3a TpeboBaHuil. B mpouecce
paboTHl BBl OOHAPY)KWJIM, YTO 3TOT METOJ HE YYHTHIBAET COLMAJbHBIC (PAKTOPBI, BaXKHBIC IS
CHCTEMBI, KOTOPYIO Bbl aHaIM3WpyeTe. Bam pykoBOOWTENbh Jan BaM SCHO IOHSTH, KaKOMY
METOJly aHaJIM3a HY)KHO cienoBaTtb. OOCyAnTe, YTO BBI JOJDKHBI J€IaTh B TAKOW CHTYAI[HH.

IMpakTuyeckasi padora 3. MeHeIKMEHT ITAINOB KU3HEHHOTO IUKJIA HHKEHEPHOT0
MpoeKTa

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

[IpakTuyeckas paboTa HampaBiieHa Ha O3HAKOMIIGHHE C OCHOBHBIMHM 3JE€MEHTaMHU
ornpezeNeHus, MPeACTaBIEHUs, MPOSKTUPOBAHUS U MOJEIUPOBAHUS MPOTPAMMHBIX CHCTEM C
nomouipto s3pika UML, nosydyeHue HaBBIKOB 10 NPUMEHEHHWIO JAHHBIX JJIEMEHTOB IS
MOCTPOEHUS 00BEKTHO-OpHEHTHPOBaHHBIX Mozeneil IC Ha ocHOBaHUM TpeOOBaHMIA.

TpeboBanus K pe3yabTaTaM BBIIOJHEHUS MIPAKTUYECKOM paboThI:

- MOZIENIb CUCTEMBI JIOJDKHA COJAEpKaTh: JuMarpaMMy BapUaHTOB MCIOJIb30BaHUS;
JUarpaMMbl B3aUMOJIEHCTBUS U1 KaXkKIOTO BapHaHTa HCIOJIb30BAHUS; JUarpaMmy KIJaccos,
MO3BOJIAIONIAs pealn30BaTh Bech omMcaHHbIM QyHkunoHan WC; oObenIMHEHHYIO IHarpamMmy
KOMIIOHEHTOB M pa3MELICHMUS;

- JUIs KJIaCCOB YKa3aTh CTEPEOTHIIBI;

- B 3aBUCHMOCTHM OT BapHaHTa 3aJaHus JuarpamMma pa3MEIlEeHHs JI0JDKHA ITOKa3bIBaTh
pacIoyoKeHNe KOMIIOHEHTOB B paclpeIeIeHHOM MTPUIIOKCHHH.

OcHoBBI TECOPUH

OO0mme cBegeHHs 00 00bEKTHOM MO/IeTHPOBAHUM

CymiecTByeT MHOXECTBO TEXHOJIOTMH M HMHCTPYMEHTAJbHBIX CPEACTB, C IOMOUIbIO
KOTOPBIX MOJKHO PE€aju30BaTh B HEKOTOPOM CMbICIIe OonTUMaibHbIA mpoekT MC, HaumHas ¢
dTama aHajW3a M 3aKaH4YMBas CO3JIaHMEM MPOrPpaMMHOrO KOJa CHCTeMbl. B OoNbIIMHCTBE
CIIy4aeB 3TH TEXHOJOTHUHU MPEIBSIBIIOT BEChMa KECTKHE TPeOOBaHUS K MPOIECCY pa3paboTK 1
UCIIONB3YEMBIM pecypcaM, a TMONBITKH TpaHCHOPMUPOBATh WX TOJ KOHKPETHBIE MPOEKTHI
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OKa3bIBAIOTCS Oe3ycnemHbMu. JTH TexHoioruu mnpenctasieHsl CASE-cpeacTBamMu BepxHeEro
ypoBas i CASE-cpeactBamu nonHoro sku3HeHHoro mnukia (upper CASE tools wnm full life-
cycle CASE tools). OHu He M03BOJISIOT ONTUMH3HPOBATH ACATEIBHOCTh HA YPOBHE OTIEIBHBIX
3JIEMEHTOB NPOEKTAa, U, KaK CIEACTBUE, MHOTHE Pa3paOOTUYMKM NEpellId Ha TaK Ha3blBaeMble
CASE-cpenctBa HmxkHero ypoBHs (lower CASE tools). OgHako OHM CTOJKHYJIHCH C HOBOWM
npobaemMoll — npoOieMoil OpraHu3alM B3aUMOJCHCTBUS MEXAY Pa3jIMYHBIMM KOMaHJaMH,
peaTN3yIOUMMH TPOEKT.

YHupuuupoBaHHbIA A3bIK 00bEeKTHO-OPUEHTUPOBAHHOT0 MOJAEJIUPOBAHUS

YHUPHUUIUPOBAaHHBIH S3BIK  O0BEKTHO-OPUEHTHPOBAHHOTO MojenupoBanus Unified
Modeling Language (UML) siBriicst CpeiacTBOM IOCTHIKEHHS KOMIIPOMHCCA MEXKAY STHMH
noaxogamu.  CyllecTByeT — JIOCTaTOYHOE  KOJIMYECTBO  MHCTPYMEHTAJbHBIX  CPEICTB,
noanepkuBaromux ¢ noMombio UML sxu3HeHHBIH LUK HMHOOPMALMOHHBIX CHCTEM, U,
onHoBpeMeHHo, UML siBisieTcss 7OCTaTOuHO THOKMM I HACTPOMKU U TOAJIEPKKU CIennu(PUKU
JEeSTENIbHOCTH Pa3IMYHbIX KOMaH[ pa3paboTunKOB.

Cozpanne UML nauanoce B okTsi06pe 1994 r., xorma xum Pambo u I'pagu byu us
Rational Software Corporation ctanu paboraTe Haa oObequHeHHEeM cBouX MeTonoB OMT u
Booch. B Hacrosimee Bpemsi koHcopumyM moib3oBareneii UML Partners Bxmouaer B ceOs
npecTaBUTeNIed TakuX TpaHIOB HHQPOPMAIIMOHHBIX TeXHOJOrwi, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

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

- SBJIAETCS SI3bIKOM BH3YaJlbHOTO MOJEIMPOBAHUSA, KOTOPBIA OOecreunBaeT pa3padoTKy
pEeNpe3eHTaTUBHBIX MOJIENEH JJIsl OpraHM3alliy B3aMMOJACHCTBHUS 3aKa3uWKa M pa3padoTdymKa
NC, paznuunbix rpynn pa3padotunkos UC;

- COJIEPKUT MEXaHU3MBbI PACHIMPEHHS U CTICIUANIN3aUN 0a30BBIX KOHIICTIINH SI3bIKA.

UML — o510 cranmapTHas HOTalusi BHU3YalbHOTO MOJEIMPOBAHUS MPOTPAMMHBIX
cucteMm, npuHsTass koHcopuunymoMm Object Managing Group (OMG) ocenbto 1997 r., u Ha
CETOJHAIIHUN JIeHb OHa IOAJEPKHUBAECTCS MHOTUMH O00BEKTHO-opueHTHpoBaHHBIMU CASE-
POJTYKTaMH.

UML BkJt0YaeT BHyTpeHHUI HAOOp CPEeICTB MOJIEIMPOBAHUS, KOTOPhIE ceifuac MpUHATHI
BO MHOTHX METOJaX H CpEACTBaX MOJCIUPOBAHUSI. OTH KOHIICTIUNM HEOOXOIUMBI B
OOJBIIMHCTBE MPHUKIAIHBIX 337a4, XOTs HE KaxJas KOHLENIMS HeoOXoquMma B KaXaoi dyacTu
Ka)K70ro npuiioxkeHus. [loap30BaTensM s3bIka Npe0CTaBIeHbl BO3SMOKHOCTH:

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

- 100aBIIATh IPU HEOOXOAMMOCTH HOBBIE JIEMEHTHI M YCIOBHbIE 0003HAUEHUS, €CIIH OHU
HE BXOIMT B SAPO, WM CIEHUATU3UPOBATh KOMIIOHEHTHI, CHCTEMY YCJIOBHBIX O00O3Ha4eHUI
(HOTaLMIO) U OTPAHUYEHUS /17151 KOHKPETHBIX MPEAMETHBIX 00acTel.

Azpik UML

Ouarpamma
BaApHaHTOE
HCMONB30BAHHA

[ I J

Dwarpamma Auarpamma
Knaccoe COCTORHMA

Luarpamma
nocnejoeaTens-
HOCTER

HurerpupoeanHan
UOAENL COXKHON
CHCTeMb!

Auarpamma
ABATENBHOCTH

Auarpamma Ouarpamma Avarpamnta
KOOMEepaLmu KOMNOHEHTOB PasBEpTLIBAHMA

Pucynok 3.1 - UHTerpupoBanHasi MOJENb CI0KHOM CUCTEMbI B HOTAaIUK sA3bika UML

21



Crannaptr UML npeanaraer cienyroomuii Habop Auarpamm Uit MOJCINPOBAHUS:
1. fmarpaMMbl BapuaHTOB HCIIOJIB30BaHMs (use case diagrams) — aJisi MOJETMPOBAHMS
OM3HEC-TIPOIIECCOB OpPTaHM3AlMU U TPEOOBAaHUI K CO3aBaCMOM CHCTEME);
2 nuarpammbl  kiaccoB  (class diagrams) — I8 MOJCNIHMPOBAHUS CTAaTHYECKOM
CTPYKTYPBI KJIACCOB CHCTEMBI U CBSI3€ MEXy HUMH;
3. muarpaMmbl oBeneHus cucreMsl (behavior diagrams):
3.1 nuarpammebl B3aumoierictBus (interaction diagrams):
3.1.1 nuarpammsI rocieaoBarebHOCTH (sequence diagrams) u
3.1.2 xooneparuBHble  nuarpammbl  (collaboration diagrams) — s
MOJIEJIMPOBaHUS Ipoliecca oOMeHa COOOMICHUSIMH MEXAY OObEKTaMHU;
3.2 nuarpamMMbl  cocTostHME  (statechart diagrams) — s MonaenwpoBaHUS
MOBe/IeHNs O0BEKTOB CHCTEMBI IPH IEPEeXO0J€ U3 OJHOIO COCTOSIHUS B JIPYTOE€;
3.3 muarpaMMmbl  gedrenbHOCTEed (activity diagrams) — 11 MOAEIMPOBAHHUS
MOBEJICHUS CHCTEMbl B paMKax pa3IMYHbIX BAPUAHTOB HMCIOJIb30BAHUS, WIH
MOJEIUPOBAHHUS AECATEIbHOCTEN;
4. nuarpammbl peanuzanuu (implementation diagrams):
4.1 muarpaMMbl  KOMIIOHEHTOB (component diagrams) — uIsi MOJIEIHPOBAHUS
HepapXuu KOMIIOHEHTOB (TIOJICICTEM) CUCTEMBI;
4.2 muarpamMmbl  pa3BepthiBaHus (deployment diagrams) — juis MoIenupoBaHUS
(bu3nYECKO apXUTEKTYpPhI CUCTEMBI.

JluarpaMMbl BADUAHTOB HCIOJIb30BAHUS

Ilonatue BapuaHTa wHcCHOJb30BaHUA (use case) BrepBble BBen MBap SIkoOGcoH u
npujail €My TaKyl 3HAauyuMOCTb, 4YTO B HACTOSIIEE BpeMsl BapHaHT HCIIOJIb30BAHMS
IpeBpaTuiCs B OCHOBHOM 3JIEMEHT pa3paOOTKH U IUIAHUPOBAHUS POEKTA.

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

BEIPHEIHT HMCNONb30B2HKMA

Pucynok 3.2 - BapuaHT ucnoiabs30BaHus

HelicTByromee 11O (actor) — 3TO PoJib, KOTOPYIO MOJIb30BATENb UTPAET 110 OTHOIICHUIO
K cucreme. [leiicTByromue aMLa MpeacTaBIsioT co00i posiu, a He KOHKPETHBIX JIIOJeH WM
HauMeHoBaHUs paboT. HecmoTpss Ha TO, 4YTO Ha AMAarpaMMax BapUaHTOB HCIOJIb30BAHUS
OHM M300pa)karoTCsi B BHJE CTUIM30BAHHBIX YENOBEUECKUX (DUTYpPOK, JEHCTBYIOIIEE JHUIO
MOJKET Takke ObITh BHEIIHEW CHCTeMOM, KOTOpoil HeoO0Xoauma HeKoTopas WHopMaius OT
naHHOW cucteMbl. [loka3blBaTh Ha JuarpamMme JEHCTBYIOIIMX JIML[ CJIELYET TOJIBKO B TOM
cilly4ae, KOrja WM JeHCTBUTENbHO HEOO0XOAMMBI HEKOTOpbIe BapuaHTHI MCIosb3oBaHMsS. Ha
s3pike UML neficTBytolye auia npeacTapisioT B BUie Guryp:

Pucynox 3.3 - JleiicTByromiee nuiio (aKTep)
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JleicTByromue JMna JEeisATCs Ha TPU OCHOBHBIX THIIA:

- TIOJIB30BATEIIH;

- CUCTEMBI;

- IpyTHe CUCTEMBI, B3AUMOICHCTBYIOIUE C JAaHHOM;

- BpeMmsl.

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

CBsi3u Mex1y BapHAHTAMH HCIHOJb30BAHWS W JAEHCTBYIOIIUMHU JULAMHU

B sa3sike UML Ha pauarpamMMax BapHaHTOB MCIIOJIB30BaHUSA IOJJCPKUBACTCS
HECKOJIBKO THIIOB CBSI3€d MEXIYy DJJIEMEHTAMH JUarpaMMbl. JTO CBA3M KOMMYHHKAIUU
(communication), Bxiarouenus (include), pacumpenus (extend) u 06o0meHus (generalization).

CBsi3b KOMMYHUKAlMd — 3TO CBA3b MEXJY BAPUAHTOM  MCHOJb30BaHUSA U
nerctByromiuM auuoM. Ha a3pike UML cBSi3M KOMMYyHMKalUMHd IOKA3bIBAIOT C IOMOIIBIO
OJIHOHAMPaBICHHON acCOLUAUU (CIIOUTHON JTUHUHN).

OdopranTe kpeguT
1 * ANA KNWenTa BaHka
Knwewr Gakka

Pucynok 3.4 - [Ipumep cBA3M KOMMYHUKaLUU

CBs3b BKJIIOYEHHUS NPUMEHSETCSs B TeX CUTyalusiX, KOIja HMeeTcs KakoW-1nbo
(parMeHT TOBEACHUS CHCTEMBI, KOTOPBIA TOBTOpseTCS Oojiee YeM B OJHOM BapHaHTE
ucrnionb3oBaHuss. C  MOMOIIBIO TakUX CBA3ed  OOBIYHO MOJENUPYIOT  MHOTI'OKPAaTHO
UCIOJIb3YEMYIO (DYHKIIMOHAJIBHOCTD.

CBsi3p  paclIUpeHMs] INPUMEHSETCS NPU ONMCAHMM M3MEHEHMM B HOPMaJbHOM
INOBEACHNU CHUCTEMBI. Ona 1mo3BoJIsIET BapHWaHTy UCIOJb30BaHUA TOJIBKO IIpH HCO6XOI[I/IMOCTI/I
UCIOJIb30BaTh (DYHKIIMOHAIBHBIE BO3MOXHOCTH APYTOToO.

<<gxtend>>

& - -
T —— CHATE ABHBIA
CO cqyeTa
o
-~
o

<<include>>

BhINONHWTE
ycKOpeHHoe
CHATUE AgHer

AyTeHTMHUMPOBaTL
KNWeHTa

Pucynok 3.5 - [Ipumep cBsI3u BKIIIOUEHUS U PaCIIUPEHUS

C momompl0 CBS3M 00OOIIEHUST MOKA3bIBAIOT, YTO Y HECKOJBKHUX JCHCTBYIOIIUX JIHI]
HMEIOTCS 00IIre YEPTHI.
Cnyxawmi %

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

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

JuarpamMmMbl ~ B3ammojelicTBusl  (interaction  diagrams)  ONMHMCHIBAIOT — TOBEACHHUE
B3aMMOJICHCTBYIOIUX Tpymn oO0bekToB. Kak mpaBwio, auarpamMma  B3auMOJCUCTBUSA
OXBaTHIBAaCT MOBEJCHHE OOBEKTOB B paMKaxX TOJILKO OJHOTO BapHaHTa WUCIONb30BaHUs. Ha
TaKOW JuarpaMMme oroOpakaercs psii OOBEKTOB W T€ COOOLICHHS, KOTOPHIMH OHH
0OMEHHMBAIOTCSI MEXTY COOOH.

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

Nudopmanuonnoe (informative) cooOmieHne — 3T0 cooOIIeHUe, CHAOXKaIee 00bEKT-
MOJTy4aTel b HEKOTOPOil nH(pOpMAaIiel 1l OOHOBJICHUS €r0 COCTOSIHHUS.

CooOuienue-3anpoc  (interrogative) — 3TO  COOOLICHME, 3allpallMBaIOIICe BBLIAUY
HeKoTopol nHpopMmaluu 06 00beKTe-TIoJIyqaTere.

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

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

JlmarpamMma nocJieioBaTeJIbHOCTH (sequence diagrams)
Jluarpamma mocCJeI0BaTeIbHOCTH OTPaXKaeT MOTOK COOBITHIA, MTPOUCXOISAIIMX B paMKax
BapHaHTa UCII0JIb30BaHM.
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Pucynoxk 3.7 - IIpumep nuarpammsl OCIE€I0BATEIBHOCTH
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Bce pelicTByromue JsMna MoKa3aHbl B BEpXHEW 4acTM aAvarpaMmbl. CTpenku
COOTBETCTBYIOT COOOIICHUSM, MEpeaBaeMbIiM MEXIY JCHCTBYIONIMM JIMIIOM U OOBEKTOM WU
MEXy O0BEKTaMHU JIJISl BBIIOJIHEHUS TPEOyeMbIX (DyHKIIUH.

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

Kaxmoe cooOuieHne TpeAcTaBiIsieTcsi B BHIC CTPEIKH MEXIY JHHHUSIMH )KU3HH JBYX
00bekTOB. COOOIIEHHST TOSABISAIOTCS B TOM TOpPSJIKE, KaK OHHU IOKa3aHbl Ha CTPAaHUIE
cBepxy BHHM3. Kaxmoe cooOlieHHe mNoMedaeTcsi Kak MUHUMYM HMeHeM cooOmieHus. [Ipu
KENAaHUH MOXHO J100aBUTh TaKXKe apryMEHTHl U HEKOTOPYIO YIPABIAIONIYI0 HWH(OPMAIHIO.
MoxHo moka3zate camoneierupoBanue (self-delegation) — coobmienune, koTtopoe 0OBEKT
MOChIIAET caMoOMy cebe, IPU ATOM CTpeNKa COOOIICHHUsI YKa3bIBAeT HA Ty )K€ CaMylO JIMHHIO
KHU3HHU.

JMuarpamma koonepauuu (collaboration diagram)

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

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

Ha koomepatuBHOI nuarpaMMe Tak e, KaK ¥ Ha JuarpamMe IoclieZI0BaTebHOCTH,
CTpeNIKK 0003HAYarT COOOIICHUs, OOMEH KOTOPBIMH OCYIIECTBIISICTCS B paMKaxX JaHHOTO
BapHaHTa MCIOJIb30BaHMA. VX BpeMeHHas MMOCIeI0BaTEIbHOCTh YKA3hIBACTCS IIyTEM HyMEpaliu
COOOILLIEHUN.

2:CunTtaTe N KapTii
_—

1: MNpuHATE KapTY

5: Beon RIN-kopa (1234)

| MpuemHmk

Y¥npagnerue ATM |

+ MHALMAN 3N poBaTe

Pucynok 3.8 - [Ipumep nuarpamMmsl Koonepanuu

JAuarpammsbl kjaaccoB. O0mme cBeieHUs

JluarpaMma KJIacCOB OTpEJeNseT THUIbl KJIacCOB CHUCTEMBl M Pa3IM4YHOIO poja
CTaTUYECKHE CBSA3HM, KOTOpbIE CYIIECTBYIOT MeXJIy HHMMU. Ha auarpammax KiiaccoB
M300paxkaroTcsl TakKe aTpuOyThl KJIAcCOB, ONEpaluy KJIacCOB U OTPAHUYEHHS, KOTOpHIE
HaKJIaJbIBAIOTCS Ha CBSI3U MEXJy KJaccaMu.

Huarpamma kiaccoB UML - 310 rpad, y31amMu KOTOPOTO SIBISIOTCS DJIEMEHTHI
CTaTUYECKOM CTPYKTYpHI IMpoekTa (Kiaacchl, MHTep(eNch), a JyraMd - OTHOILEHHS MEXITY
y371aMHu (accollMalli, Hacle0BaHue, 3aBUCUMOCTH).

Ha nuarpamme kiaccoB U300paxaroTcs CIEAYIOIINE YJIEMEHTBI:

- [Taker (package) - HaGop 371EMEHTOB MOJEIH, JIOTUYECKHU CBSA3AHHBIX MEXKIY COOOM;
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- Kiacc (class) - onurcanne o0mux CBONCTB TPYIIIBI CXOIHBIX 00BEKTOB;

- Unatepdeiic (interface) - abcTpakTHBIA Kiacc, 3aAarolIuii HAOOp omeparuii, KOTOphIC
00BEKT MPOM3BOJILHOTO KJIACCA, CBS3AHHOTO C JIAHHBIM HMHTEpQEiicoM, MPEeIOCTaBIsACT IPYTUM
00BEKTaM.

IlocTanoBKa 321244 K HpaKTquCKOﬁ paGOTe 3

1. 3yuuTs nipeasiaraeMblii TEOPETHUSCKUN MaTeprall.

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

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

3.1 anarpaMm KJIaccoB, peaIM3yIOIIMX BApUAHT UCIIOIb30BAHMUS;

3.2 nuarpaMM B3aMMOJCHCTBUS (IMarpaMM IOCIEA0BAaTEIbHOCTH M KOOMEPATHBHBIX
UarpaMM), OTPAKAIOUIMX B3aMMOJCHCTBHE OOBEKTOB B IpOIECCEe pealu3allii BapuaHTa
HCIOJIb30BaHU.

4. PaznenuTh KJIACCHI 110 TTaKeTaM, UCIIONB3YsI OJIMH U3 MEXaHU3M pa30HeHusI.

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

6. [Toctpouts OTYET, BKIIOYAIOMIMI BCE IMOJIYYEHHBIE YPOBHH MOJIETH, OIHCaHUE
(GYHKIMOHAIBHBIX OJIOKOB, MMOTOKOB JAHHBIX, XPaHWINI] U BHEIIHUX 00BeKTOB. IIpencraButh
OTYET MO MPAKTHYECKON paboTe AJis 3alUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B cooTBercTBUMU C yKa3aHHOI MpEeAMETHON 00JIacThbI0 M KIIACCOM pPa3padaThIBAEMOI0
MPOEKTa IOCTPOWTE JAUarpaMMy BapHAHTOB HCIIOJIb30BAaHUS, BBINIOJHUTE PEATU3AIUIO
BapHAHTOB HCIOJIb30BaHUs, IMOCTPOWUTE AMArpaMMy COCTOSHUHM i KOHKPETHBIX OOBEKTOB
MIPOEKTA.

Tabnuma 3.2 — lnnuBuayanpHbIe 3aJaHUS

Ne | [IpenmerHas o0nacThb Knacc VIC

1 Cxian MRP

2 [Tpon3BOACTBEHHOE NPENIPUITHE ERP

3 ToproBoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CrpouTtenpHoe NpeAnpusTue NC yuyera

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

10 | AnmaparHas HHPPACTPYKTYpa IPEAIPUSITHS DKcnepTHas cUcTeMa

Conep:xanue oTyera

[To BeImonHeHHOUW paboTe coctaBisgerca OoTdeT. OTYET BBIMOJHAETCS B AJIEKTPOHHOM
Buze. I1o BEIMOTTHEHHOMY OTYETY MPOBOAUTCS 3allUTa IPAKTUYECKON pabOTHI.
OTder TO NpPaKTHYECKOH paboTe JOIDKEH COCTOSITh W3 CIHEAYIOIIMX CTPYKTYPHBIX

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

- OCHOBHasl 4acTh (omucaHue paboThI):

JuarpaMMa BapHAHTOB  HCIIOJIb30BaHUA

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

- 3aKJII04YEeHHE (BBIBOBI).

BBopgHas yacTh oTYeTa JOKHA BKIIFOYATh ITYHKTBI:

- YCIIOBHE 3aJ1a4H;
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- TIOPSIIOK BBITIOJTHEHHUS.

- IPOrpaMMHO-aMMnapaTHbIe CPECTBA, UCTIONIb3yEMbIE MPU BHITIOJTHEHUH PabOTHI.

3amyra oTYeTa MO MPAKTHUECKON paboTe 3aKIII0YaeTCs B MPEABSIBICHUN PENOIaBaTeIio
MOJIyUYEHHBIX PE3yJIbTaTOB B BUJE (aiiia U JEMOHCTPALUU MOJYYEHHBIX HaBBIKOB IPU OTBETAX
Ha BOIPOCHI MPETMOAaBATEIS.

KoHTpoJibHBIE BONIPOCHI

1. JlaiiTe onpeneneHue MOHATUIO «BaApUAHT UCIIOIb30BaAHU.

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

4. Kakue TUIbl cOOOIEHHI MOTyT IPUCYTCTBOBATh HA JarpaMmax B3auMojieiicTBus?

5. laiite onpezeneHue NOHATUIO KJIacc, 0OBEKT Kilacca.

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

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

Henp padorsl: V3yueHne METONONIOIMM YIpaBileHUs NpoekTamu. [lonydyeHne HaBBIKOB
o MPHUMCHCHUIO JaHHBIX MGTOI[OJIOFI/Iﬁ AJI TJIAaHUPOBAHUA IIPOCKTA. I/I3y‘~I€HI/IC METOO0B
yIpaBJIeHUs] KAYECTBOM NPOEKTUPOBAHUS MH(DOPMAIIMOHHBIX CHCTEM

[IpakTuueckass paboTa HampaBieHa Ha O3HAKOMJICHHE C OCHOBHBIMU IOHATHUSIMHU
METOJI0JIOTUN YIIPABJICHUS MPOEKTaMH, IIOJIyY€HUE HABBIKOB 110 IPUMEHEHHUIO JAHHBIX MOHATUN
[P MOCTPOEHUH IIaHA IPOEKTa, NOCTPOEHUs rpaduka padoT, pacrpeneacHusl UCIOIHUTENEH,
YIIpaBJICHUA PUCKaMU, HU3YUCHUC MECTOJ0B YIIpaBJICHUA Ka4€CTBOM IMPOCKTUPOBAHUA
UH(QOPMALIMOHHBIX CUCTEM

TpeboBaHust K pe3ysbTaTaM BbINOJIHEHUS IPAKTUYECKON padOThI:

[TocTpouTts MOAEIB yIIPaBIEHUS IPOEKTOM, BKIIOYAIOILYIO:

- OIpEJIeNICHNE BCEX ATANOB MPOEKTA, 3aBUCHUMBIX ITaroB, ONpPEAETICHHE IINTEIbHOCTH
ITAIoB;

- IIOCTPOCHHE HA OCHOBE IOJIYYECHHBIX JAHHBIX CETEBOM M BPEMEHHOW Marpamm;

- IOCTPOEHME AUarpaMMBbl pacrpeielIeHuss paOOTHUKOB I10 dTanaM;

[Ipu ompeneneHun s3Tama yKa3blBae€TCs €ro Ha3BaHME — OTpaXkarollee CyTh 3Tama
(HampuMep, oOIpe/eNeHne TOJIb30BATENbCKUX TPEOOBaHMH, NPOEKTHpPOBaHUE HHTEpdeiica);
ATANoB JIOJKHO OBITh HE MEHee 7, B NMPOEKTE 3aJeHCTBOBAHO 3 ueloBeKa MepcoHana (rpymnmna
pa3paboTUHKOB).

OcHoBBI TEOpUH

IlnannpoBanue NpoeKTa

VYnpasieHue nMporpaMMHBIM IPOEKTOM 3aBHCUT OT MPABHJIBHOTO IUIAHUPOBAHUS padoT,
HEOOXOIUMBIX Ui €ro BbIMOAHEeHMsA. [ImaH momoraer MeHemkepy MNpeaBUIETh HpPOOIEeMbI,
KOTOpbIE MOTYT BO3HHKHYTh Ha Kakux-nmubo »stamax cosnanus [1O, u paspaborarh
NPEBEHTUBHBIE MEpBl A MX MNpeaynpexaeHus wiu pemieHus. [lman, pa3paboTaHHBIM Ha
HAYaJbHOM JTale MpPOEKTa, PacCMAaTPUBAETCS BCEMH €ro YYaCTHUKAMHM KaK PYKOBOISILIUI
JIOKYMEHT, BBIIIOJIHEHHE KOTOPOTO JOJIKHO MIPUBECTH K YCIEIIHOMY 3aBEPUICHHIO IPOEKTA. DTOT
NepBOHAYAJIbHBIN TUIaH JTOJDKEH MaKCUMalbHO MOAPOOHO OMMCHIBATH BCE 3TaIlbl peaiu3aluu
npoekTa. Kpome pazpaboTku miaHa MpoekTa, Ha MEHeKepa JIOKUTCS 0053aHHOCTh Pa3pabOTKU
JPYTUX BUJOB IUTAHOB. DTH BU/IbI IUTAHOB KPATKO OMKCaHbl B Tabauie 3.1.

B nmuctunre 1 nmokaszan npouecc mianupoBanus co3ganus [10 B Buze nceBnokona. 31ech
CENIaH aKIEHT Ha TOM, YTO IUIAaHWPOBAHME — 3TO UTEpaLMOHHBIN npouecc. ITockonpky B mpo-
1IeCCe BBIMOJIHEHUSI MPOEKTa MOCTOSHHO MOCTYyNaeT HoBas MHGoOpMalus, IUIaH JOJIKEH pery-
JSIPHO TiepecMaTpuBaThes. BakHbIMU (pakTOpaMu, KOTOpPbIE JTOJKHBI YUUTHIBAThCS MPH paspa-
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00TKe Ij1aHa, ABJIAKOTCA (bI/IHaHCOBLIG n ACJIOBBIC 00s13aTeNbCTBA OopraHu3aluvu. Ecnau onn uzme-
HAKOTCS, 9TH U3MCHCHUS TAaKXKE JOJIXKHBI HaWUTH OTpa’KCHUC B IIJIaHC pa60T.

Tab6muma 4.1 - Buns! miasos

IIman

Onucanue

IInan kauecTBa

OnuchiBaeT CTaHAAPTBl M MEPONPHUSATHS 1O TMOJJCPKKE KadecTBa
paspabateiBacmoro [10

IInan arrecrauu

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

[Inman  ympasnenust | OnUCHIBaET CTPYKTYPY U MPOIIECCHI YIIPaBIEHUS KOH(MUTYpaue
KoHpurypamuei

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

HUSI 1 HEOOXOMMBIE JIJISl TOT0 PECypPChI

Ilman no ympasiue-
HUIO IEPCOHAIOM

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

KoHTpoJIbHBbIE 0TMETKH 3TANOB PadoT

Menempkepy i opraHuzanuu npormecca coznanus 110 u ynpasiaeHus uM HeoOXoauMa
uHpopmanus. [TockonbKy camo mporpaMMHOe oOecreueHre Heocs3aeMo, dTa yIpaBlieHUIecKas
uHpOpMaLKs MOKET OBbITh IOJIydyeHa TOJIBKO B BHJIE JOKYMEHTOB, OTOOPaXAIOIUX BBIIOIHEHUE
OUEepeHOTrOo 3Tarna pazpaboTKU IPOrpaMMHOro NpoayKTa. bes 3Toil nHpopMauu Hellb3s CyIUTh
O CTENEHH TOTOBHOCTH CO3/1aBa€MOI0 IPOJYKTa, HEBO3MOXHO OLICHUTh IPOU3BEJCHHbIE
3aTpaThl WK U3MEHUTH rpaduK padoT.

IIpy nnaHupoBaHUM TpolLecca ONPENENAIOTCS KOHTPOJbHBIE OTMETKM— BEXH,
OTMEYAIOIINe OKOHYAHUE OINPEAEICHHOro 3Tana pador. s Kakmoil KOHTPOIBHON OTMETKH
CO3aeTCsl OTYET, KOTOPBIM IPENOCTABISAETCS PYKOBOJICTBY IMPOEKTAa. DTHU OTUYETHI HE JOJIKHBI
ObITh OOJBIIMMU OOBEMHBIMU JOKYMEHTAMH; OHM JOJDKHBI MOJBOAMTH KpaTKUE WTOTU
OKOHYaHHUsl OTJIENIbHOTO JIOTMYECKH 3aBEpIIEHHOr0 3Tamna MpOeKTa. JTarloM HE MOXET ObITh,
Hanpumep, "Hamucanme 80% koma mnporpamm", MOCKOJIBKY HEBO3MOXHO IPOBEPUTH
3aBeplleHre Takoro "atama'"; KpoMe Toro, nojo0Has HHGOpMaIus NpakTHIeCKu Oecrose3Ha s
yIpaBieHUs, MOCKOJIbKY 3/1eCh He OToOpa)kaeTcs CBsA3b 3TOro "stama" ¢ JpyruMu 3TaraMu
cosnanus [10.

OOBIYHO TIO 3aBEPIICHMH OCHOBHBIX OOJBIIMX JTaloB, TaKUX Kak pa3paboTka
cneuruKanuy, MPOEKTUpPOBaHUE U T.I., 3aka3uuky I1O mpenocTtaBisfioTCs pe3yabTaThl MX
BBIMIOJTHEHUS, TaK Ha3bIBa€Mble KOHTPOJIbHBIE IPOEKTHBIE 3JIEMEHTHl. OJTO MOXET ObITh
JOKYMEHTalus, IPOTOTUIl MPOTrPaMMHOIO MPOJYKTa, 3aKOHYEHHble mnoacucreMsl 110 u T.x.
KoHTponbHbIE MPOEKTHBIE AJIEMEHTHI, MpefocTaBisieMble 3aka3unky [1O, moryr coBmagarh ¢
KOHTPOJIbHBIMH OTMETKaMH (TOYHEE, C pe3yJbTaTaMu BBINOJHEHMs Kakoro-nubo srtama). Ho
oOpaTHOe yTBepkJeHue HeBepHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHUE MPOEKTHBIE
pE3yJbTaThl, KOTOPBIE UCIIONb3YIOTCS 111 KOHTPOJISL 32 XOJIOM BBIIIOJIHEHNUS IIPOEKTA, U OHH, KaK
IIPaBUJIO, HE MPEAOCTABIIAOTCS 3aKazunky [10.

Jlnst ompeneneHuss KOHTPOJIBHBIX OTMETOK Bech mporiecc co3panus 1O nomxeH ObITh
pa3dMT Ha OTAENbHBIE STambl C YKa3aHHBIM "BBIXOJOM" (pe3ynbTaToM) KaXKJOro JTara.
Hanpumep, Ha pucynke 4.1 nokaszaHsl 3Tansl pa3paboTku cnenudukanuy TpeboBaHMid B ciydae,
KOrza Ui €e MPOBEPKU HCIONIb3YeTCs MPOTOTUIl CUCTEMBI, a TaKyKe€ MPEJICTABICHbI BbIXOJHbBIE
pe3yibTaThl (KOHTPOJBHBIE OTMETKH) KaXIO0TO A3Tama. 3AeCh KOHTPOJbHBIMH MPOEKTHBIMU
AIIEMEHTaMHU SIBJISIFOTCS TpeOOBaHUA U cHeluuKalus TpeOOBaHHM.
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Pucynok 4.1 - Drambl nporecca pa3paboTKu CeHPUKAITIN

I'padux pador

CocraBienue rpaduka - 0JJHa U3 CaMbIX OTBETCTBEHHBIX Pa0OT, BHIIOIHIEMbIX MEHEKE-
pOM mpoekTa. 37ech MEHEIKEp OICHUBAET JIUTEIbHOCTh MPOEKTa, ONMpEAEsieT PEeCypcChl, He-
00XOAMMBIE JIJIs1 pean3aliy OTACIbHBIX 3TAloB padOT, U MPEACTABISAET UX (ITarbl) B BUJE CO-
[J1IaCOBAaHHOW MOCJe10BaTeNbHOCTH. EClii JaHHBIN MPOeKT mo100eH paHee peain30BaHHOMY, TO
rpaduk paboT MOCIEIHEro MPOeKTa MOXKHO B3ATh 32 OCHOBY JUIs JAaHHOTO Mpoekta. Ho 3arem
CJIeIyeT y4ecTh, YTO Ha OTAENBHBIX ATamax HOBOTO MPOEKTa MOTYT MCIOJIb30BATHCS METOMABI U
MIOJIXO/IbI, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PaHEe.

Ecnu mpoekT sBisieTcs WHHOBAI[MOHHBIM, MEPBOHAYAIBHBIC OLIGHKH IJIUTEIBHOCTU W
TpeOyeMBIX PecypcoB HaBEpHSKAa OyIyT CIWIIKOM ONTHMUCTHYHBIMHU, JaXKE €CIIH MEHEIKEp
MOTIBITAETCS IPEAYCMOTPETh BCE BO3MOXKHBIE HEOXKUIAHHOCTU. C 3TOW TOUKH 3PEHHUS MPOEKThI
coznanus [1O He OoTIMUAIOTCS OT OOJBIIMX WHHOBAIIMOHHBIX TEXHUYECKHX NMPOEKTOB. HoBBIE
a’pOMNOPTHI, MOCTBI U JaXXe HOBbIE aBTOMOOWIM, KaK MPaBWIO, TOSABIAIOTCS TO3Ke
NEPBOHAYAILHO OOBSBICHHBIX CPOKOB MX CIAa4M WJIM MOCTYIUICHUS HAa PBHIHOK, YeMY MPHYMHON
ABIISIOTCS HEOXKUAAHHO BO3HUKININE MPOOIEeMbl M TPYAHOCTH. VIMEHHO mo3TOMy rpaduku pabot
HEOOXOMMO TIOCTOSIHHO OOHOBJISATH 10 MEpe IOCTYIUIGHHST HOBOW HH(OpMamuu o Xoje
BBITIOJTHEHHUSI IPOEKTA.

B mpomiecce cocrabnenus rpaduka (pucyHok 4.2) BeCh MacCHB padOT, HEOOXOUMBIX ISt
peanu3alyy MpoeKTa, pa3dUBaeTCsl Ha OTJENIbHBIE ATAIbl U OLIEHUBAETCS BpeMs, Tpedyrolieecs
JUTSL BBITIOJTHEHUST KKA0T0 dTarna. OOBIYHO MHOTHE STalbl BHIIOIHSAIOTCS MapauienbHo. [ 'paduk
paboT NOJKEH NpeaycMaTpuBaTh 3TO M PaCHpEAeNsTh NMPOU3BOICTBEHHBIE PECYPCHl MEXITY
HUMH HamOoyiee ONTUMaIbHBIM 00pa3oM. HexBaTka pecypcoB /il BBITOJHEHHS Kakoro-Iu0o
KPUTUYECKOI'0 3Tana - yacTasi IpHYrHa 3aJIepP’KKU BBIIIOJHEHUS BCETO MPOEKTa.

JUTUTETFHOCTH 3TAaNlOB OOBIYHO JTOJDKHA OBITh HE MeHbINE Henenu. Eciu ona Oynet MeHb-
11e, TO OKa)KETCsl HI)KE TOUHOCTU BPEMEHHBIX OIL[EHOK 3TAIoB, YTO MOXKET NMPUBECTU K YACTOMY
nepecMotpy Tpaduka pabor. Takke mnermecooOpa3HO (B acleKTe YNPaBICHUS TMPOEKTOM)
YCTAaHOBUTh MAaKCUMAJIbHYIO JUIMTENIBHOCTh 3TANoOB, HE MpeBbimaromyo 8§ i 10 nepens. Eciu
€CTb JTaIlbl, HIMEIOIIHE OONBIIYIO JUTUTEIHLHOCTD, UX CIEAYeT pa3OUTh Ha ATArbl MEHbIIEH [IH-
TEJIbHOCTH.

[Ipu pacuere IUTENBHOCTH ATAllOB MEHEDKEP JOJDKEH YYHUTBHIBATh, YTO BBHIIIOJHEHHE
naro60ro 3tana He obolaercs 6e3 OONMBIINX WM MAIEHBKUX MPo0JIeM U 3aj1epkeK. PazpaboTunku
MOTYT JIOITYCKaTh OIIMOKHM WM 3aJepKUBATh CBOIO pabOTy, TEXHHKA MOXET BBIATH H3 CTPOS
au0o0 amnmapaTHble WJIM TPOTpaMMHBIE CPEICTBAa TMOAJCPKKH Ipolecca pa3pabOTKH MOTYT
MOCTYITUTh C ONO3MaHHeM. Eciy TpoeKT WHHOBAIIMOHHBIA W TEXHWYECKH CIIOKHBIA, 3TO
CTaHOBUTCS JIOTIOJHUTENBHBIM (PaKTOPOM MOSIBIICHUS HETPEIBUCHHBIX NMPOOJIEM U YBEJINYECHUS
JUTMTEIIFHOCTH pealTM3alliyl MMPOEKTa 110 CPABHEHHUIO C IIEPBOHAYATHHBIMH OIICHKAMHU.

Kpome BpeMeHHBIX 3aTpaT, MEHEIKEp [OJDKEH paccuuTaTh JIpyrue pecypchl,
HEOOXOMMBIC JJIS YCIIEIIHOTO BBITIOJHEHUS Kakaoro drtara. OcoOblil BHJI peCypcoB — 3TO
KOMaHJa pa3pabOTYMKOB, NPUBJIEUEHHAs K BBIMOJIHEHUIO MPOEKTa. J[pyruMu BUAaMu pecypcoB
MOTYT OBITh HEOOXOIMMOE CBOOOIHOE ITUCKOBOE TMPOCTPAHCTBO Ha CepBepe, BpeMs
UCIOJIb30BaHUSI KaKOro-IuOO CIeUUaJbHOTO O0OpYJOBaHUS M OIOJKETHBIE CpeACTBa Ha
KOMaHIUPOBOYHBIE PACXOJIbI IEPCOHATA, PAOOTAIOIIETO HA/l IPOSKTOM.
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Pucynok 4.2 - IIpouecc cocraBnenus rpaguka padbot

CymecTByeT Xxopolilee SMIMPUIECKOe TPABUIIO: OLICHUBAaTh BPEMEHHBIE 3aTpaThl TaK, KakK
OyATO HMYEro HEMPEIBUICHHOIO U '"IUIOXOro'" HE MOXKET CIYYUTbCS, 3aT€M YBEIWYMUTb ITH
OLIEHKH Ul y4eTa BO3MOKHBIX IIpoOsaeM. Bo3MokHbIE, HO TPYJHO POrHO3UPYEMbIE IPOOIEMbI
CYIIECTBEHHO 3aBUCST OT TUIA U MapaMeTPOB MPOEKTa, a TAKXKE OT KBAIM(UKAIUK U OIbITA
YIEHOB KOMaHJIbl pPa3paboT4ukoB. K HMCXOOHBIM pacueTHbIM OLEHKaM pPEKOMEHIYETCs
n06aBmsaTh 30% Ha BO3MOXKHBIC TTpo0sIeMb! 1 3ateM erie 20%, 9ToObI OBITh TOTOBBIM K TOMY, YTO
HEBO3MOXKHO NPE/IBUETb.

I'padux paboT MO TPOEKTYy OOBIYHO MPEACTABISAETCS B BHIE HaOopa IuarpaMMm u
rpadMKoB, IMOKAa3bIBAIOIIMX pa30MEHHE IPOEKTHBIX padOT Ha 3Talbl, 3aBUCUMOCTH MEXIY
ATallaMy U paclpeseseHue pa3paboTuUKOB 10 3Tanam.

BpeMeHHbIE U ceTeBbIe THATPAMMBI

Bpemennbsie M ceTeBble nuarpaMMbl TOJIE3HBI JUIS TPEIACTaBICHUsS rpaduka padorT.
BpeMennas nuarpamMma TOKa3bplBaeT BpeMs Hayajga M OKOHYAHUS KaXKJIOTO 3Tama WU €ro
JumTenbHOCTh. CeTeBasi AuarpaMMa OTOOpakaeT 3aBUCHUMOCTH MEXAY Pa3IMYHBIMH JTallaMu
MpOEeKTa. DTU AUArPAMMBbI MOKHO CO3/1aTh aBTOMATHYECKU C MTOMOIILIO MPOrPaMMHBIX CPEICTB
MIOJIJICP)KKH YITPABJICHHSI HA OCHOBE WH(OPMAIINH, 3AI0KCHHON B 0a3¢ JTaHHBIX TPOEKTA.

PaccmoTpuM 3Tambl HEKOETro IMPOEKTa, IPEACTaBJICHHBbIC B Taba. 4.2, U3 KOTOPOH, B
YaCTHOCTH, BHJHO, 4TO dTam 13 3aBucur ot 3tama T1. OTo 3Haumrt, uro stanm T1 momkeH
3aBEpIINTHCS Tpexae, 4deMm HauHerca dtan T13. Hampumep, Ha »stanme T1 mnpoBogutcs
KOMIIOHEHTHBIN aHajdn3 CO3/1aBaéMOr0 MPOrPaMMHOTO TIPOAyKTa, a Ha Jrtame 13 —
MPOEKTUPOBAHUE CHCTEMBI.

Tabnuia 4.2 - Dtansl npoekTa

Oran JlnutenbHOCTD (AHM) 3aBHUCHUMOCTD
T1 8

T2 15

T3 15 T1 (M1)

T4 10

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

T8 25 T4 (M5)

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

Ha ocHOBe npuBeeHHBIX 3HAYCHUN JUTUTEIBHOCTH 3TAoB U 3aBUCUMOCTH MEX1y HUMH
CTpOUTCSl ceTeBoi TrpaduK mocieaoBaTeNbHOCTH ATanoB (pucyHok 4.3). Ha stom rpaduxe
BUJHO, Kakhe pPa0dOThl MOTYT BBINOJHATHCS NapajUlebHO, a KaKWe JOJKHBI BBIIOJIHITHCS
HIOCJIEZIOBATENBHO APYr 3a APYroM. DTambl 0003HA4YeHBI MPSAMOYrojdbHHKaMH. KOHTpOIbHBIE
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OTMCTKH U KOHTPOJIbHBIC NPOCKTHLIC 3JICMCHTHI ITIOKAa3aHbl B BUJIC OBAJIOB U O603H3.‘-I€HI:I (KaK n
B Tabn. 4.2) OykBoii M C COOTBETCTByIOIIMM HOMEpoM. JlaThl Ha JaHHOW AMarpamme
COOTBETCTBYIOT Hadally BBINOJIHEHUs JTanoB. CeTeByr auarpaMmy CIeAyeT 4YuTaTh CJeBa
HaIpaBoO U CBEPXY BHHU3.

14/7/99 15 pHe

19/9/99 T

Pucynok 4.3 - CereBas nuarpamma 3TanoB

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

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

MuHuManbHOE BpeMs BBINIOJIHEHHSI BCEIO IIPOEKTAa MOYKHO PaccuuTaTh, IPOCYyMMHUPOBAB
B CETEBOM JAMarpaMMe JIMTENbHOCTH 3TaloOB HAa CAMOM JUIMHHOM NyTH (AJMHA MYTH 3]1€Ch
M3MEpPSETCS] HE KOJIMYECTBOM 3TallOB Ha IyTH, & CYMMapHOHN JJIUTENBHOCTBIO ITHUX JTAIlOB) OT
Hayaja IpoeKTa JI0 €ro OKOHYAaHMS (3TO TaK Ha3bIBaeMbli KpUTHYECKUM MyTh). B Hamem ciyyae
IPOIOJDKUTENBHOCTh MpoekTa coctaBiser 11 Hexmens wnm 55 paboumx anedt. Ha puc. 4.3
KPUTHYECKHUM MyTh MOKa3aH 0oJjiee TOJICTHIMU JIMHUSMU, YEM OcTajbHble MyTH. TakuMm oOpazom,
o0111as1 MPOJOKUTENFHOCTh PEAM3alliU POEKTa 3aBUCUT OT ITANOB PadOT, HAXOIAIIMUXCS Ha
KpuTHueckoM myTH. Jlrobas 3amep)kka B 3aBepUIEHMM JIOOOr0 3Tama Ha KPUTUYECKOM MyTH
IIPUBENIET K 3aJIEPIKKE BCETO MPOEKTA.

3anepkka B 3aBEpILIEHUU 3TAloOB, HE BXOJAIIMX B KPUTHUECKUW MyTh, HE BIUSET Ha
IIPOJOJKUTEIBLHOCTD BCETO MTPOEKTA JI0 TEX MOP, I0KAa CyMMapHas JJIMTENbHOCT 3TUX 3TAIOB (C
YUTOM 3a/IepK€K) Ha KaKOM-HHUOYIb TYTH HE TMPEBBICUT MPOJOJIKUTEILHOCTH paboT Ha
KputndeckoM nytu. Hampumep, 3anepkka stana T8 Ha cpok, MeHpmmi 20 aAHEH, HUKAK HE
BIIUsAECT Ha OOIIYI MPOJODKHTENBHOCTh mpoekta. Ha puc. 4.4 mpencraBieHa BpeMeHHas
Juarpamma, Ha KOTOpOM [TOKa3aHbl BO3MOJKHBIE 33JI€P’KKH Ha KaXKI0M dTarle.
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Pucynok 4.4 - BpemenHas fuarpamma JUIMTEIbHOCTH 3TAIloB

CereBas nmuarpaMMa IO3BOJISIET YBUAETh B 3aBUCUMOCTH 3TallOB 3HaYMMOCTb TOTO HJIU
MHOTO 3Tara JUulsl peaju3aluy BCEero npoekra. BHMMaHue K 3TanaM KpUTHYECKOIO IYyTH 4acTo
IO3BOJISIET HAMTH CIOCOOBI MX H3MEHEHMsI C TeM, YTOObl COKpPaTUTh JJIMTEIBHOCTh BCEro
npoekTa. MeHemKepsl HCIOIb3YIOT CeTEBYIO JUarpaMMYy Ul paclpeeieHus padoT.

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

Tabnuua 4.3 - Pacnipenenenue UCIIOTHUTENEH MO ATaramMm

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

[Tomo6HO pacrpeeeHNI0 BPEMEHH BBITIOTHEHUS ITAOB, MEHEKEP JOJIKEH PACCUUTATh
pacnpeeleHne pecypcoB Mo 3TaraM, B YaCTHOCTH Ha3HAYMTh MCIOJHUTENEH Ha KaXKIbli dTarl.
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B Tabn. 4.3 npuBeneHo pacrpenelieHue pa3paOdOTYMKOB HAa KaKIbIA 3Tal, NpPEeICTaBICHHBIN
Ha puc. 4.5.

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

B Oonpmmx opraHuzanusx OOBIYHO pabOTaeT MHOIO CIEUUAIUCTOB, KOTOpbIE
3a/ICCTBYIOTCSI B TIPOEKTE MO Mepe HeoOxoaumocTu. KoHeduHO, TakoW MOIX0/I MOXKET CO3/1aTh
ofpeieNieHHble MPOoOIeMbl JJIi MEHEIKEpOB NMPOeKTOoB. Hampumep, ecnu crenuanucTt 3aHiT B
IIPOEKTe, KOTOPBIM 3aJEpKUBACTCS, 3TO MOXKET CO34aTh MPSMbIE CIOXKHOCTH M JIPYTHX
IIPOEKTOB, TJI€ OH TaKXK€E JOJKEH Y4aCTBOBATh.

[lepBoHauanbHblil rpadguk paboOT HEU30€KHO COAEPKUT KaKHe-HUOYIb OMIMOKH WIH
HenopaboTku. Ilo Mepe peanu3anMuM MpoeKTa PACCUUTAHHBIE OLEHKH JUTUTEIHLHOCTH
BBITMIOJTHEHUS 3TAnoB pabOT JOJIKHBI CPAaBHUBATHCA C PEANbHBIMU CPOKAMHU BBIIIOJIHEHUS 3THUX
3TanoB. Pe3ynbTarel cpaBHEHUS AODKHBI MCIONIb30BAThCSl B KAUECTBE OCHOBBI JJISl TIEPECMOTpaA
rpajguka paboT elle He pealn30BAHHBIX ATAlOB IMPOEKTa, B YAaCTHOCTU JI TOTO, YTOOBI
MOMBITATHCSl YMEHBIINUTD JUINTEIBHOCTD TAIIOB KPUTHUECKOTO ITYTH.

IMocTanoBKka 3a71a4u K NpaKkTH4YecKoii padore 4

1. I3yuuTh npejiaraeMblii TEOPETUUYECKUN MaTepual.

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

3. IlocTpouts AMarpamMmy pacupeeneHus y4aCTHUKOB IPYIIIBI IO ATaraMm.

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

5. IlpoBectu aHaIM3 PUCKOB.

6. Onucarb CTpaTEruo MJIAHUPOBAHUS PUCKOB.

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

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUN

B cootBercTBUM C yka3zaHHOW NpeAMETHON 001acThi0 M KjaccoM pa3pabaTbiBaeMOi
UH(POPMALIMOHHOM CHCTEMBI MOCTPOUTH BPEMEHHYIO M CETEBYIO JAMarpaMMbl; IOCTPOUTH
JuarpaMMmy pacrnpeacCiiCHUA YYaCTHUKOB TI'PYIIIBI IO 3TalaM, IMOCTPOUTH CIIMCOK BO3MOKHBIX
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PUCKOB C YyKa3aHMEM Ha3BaHUSl M OIMCAHMS pHUCKA; MPOBECTU aHAJIU3 PHUCKOB; OMHUCATh
CTpaTEeruio MIaHUPOBAHUS PUCKOB.

Tabnuna 4.4 — InquBuyanbHbIC 3a1aHUS

Ne IIpeameTHas o6iacTh Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 Toproeoe npeanpusiTue SCM

9) ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CTpouTesbHOE NPEeANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHus
9 NudpactpykTypa npeanpusTis CIIITP

10 | AnmaparHas HHPPACTPYKTYpa NPEANPUITHS OKcrnepTHas CUCTeMa

Conep:xkanue oTyera

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

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

- TUTYJIbHBIN JIUCT;

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

- OCHOBHasg 4YacTh (omucanue paboThl): ONUCaHHEe WHOOPMAIIMOHHOW CHCTEMBI;
BpEMEHHAasi W CeTeBas JuarpamMmbl YIpaBleHHs mpoekToM paspabotku HC; numarpamma
pacripeiefieHusi y4aCTHUKOB TPYIIBI MO 3TaraM; CIHUCOK PUCKOB; aHAJIU3 PUCKOB; CTpaTETrHs
MJIAHUPOBAHUS PUCKOB.

- 3aKJII0YEHHE (BBIBOJBI);

- CIIMCOK MCIOJIb30BAaHHOM JIUTEPATYPHI.

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

KoHnTpoJsbHbIe BONPOCHI

1. VYnpasieHue kaueCTBOM MPOrPaMMHOTO MPOIYKTA.

. [Ipouecc nnanupoBanus co3nanus [10.

. KoHTpOsbHbBIE OTMETKH ATAIOB padoT.

. lmarpaMMBbI IPOLIECCOB U BPEMEHHBIE JTUATPAMMBI.

. BpemeHHbIe U ceTeBbIE TUarpaMMBl.

. Pacnipenenenue ucnosHuTenen no sramnam

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

. Pe3ynbrarel aHann3a puckos

O©Ooo~No ok wWwN

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

Leanb padorsl: M3ydeHue crpareruu yrnpaBieHHs PUCKAaMH MPH YIPABICHUU MPOECKTAMHU.
Ilony4eHue HaBBIKOB II0 NPUMEHEHHIO JAHHBIX METOMOJIOTMHM Ul IJIAHUPOBAHUS IIPOEKTA.
N3yuenue MeToioB yrpaBieHHUs Ka4eCTBOM ITPOSKTHPOBAHUS MH(OPMAIIMOHHBIX CHCTEM.
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[IpakTuyeckas pabOoTa HampaBieHa Ha O3HAKOMJICHHE C OCHOBHBIMH TOHSTHSIMHU
METO/I0JIOTUH YIIPABIICHUS TPOEKTAMU, MOJYy4YE€HUE HABBIKOB IO MPUMEHEHHUIO TAHHBIX MOHATUN
IpY MOCTPOSHHUH IIIaHA MPOEKTa, MOCTPOSHHs rpaduka padoT, pacnpeaeIeHUs UCIIOTHUTEICH,
YOpPaBJIECHUS PUCKAMM, M3YYEHHE METOAOB  YIPABICHHS  KAueCTBOM  HPOCKTHPOBAHUS
MH(QOPMALIMOHHBIX CUCTEM, H3YUECHHUSI METPUK KauyecTBa IPOTrPaMMHOT0 00ecTieYeHusl.

TpeboBaHust K pe3ysbTaTaM BBIMOJTHEHUS IPAKTUYECKON padOThI:

[TocTpouth MOAENB yIIpaBIEHUS IPOEKTOM, BKIHOYAIOIILYIO:

- OIIPEZCIICHUE BCEX JTANOB MPOEKTA, 3aBUCUMBIX 3TAIlOB, ONPEIEICHUE NIUTEIBHOCTH
ITAIoB;

- MOCTPOEHHE HA OCHOBE NOJIYYCHHBIX JAHHBIX CETEBOM M BPEMEHHOM Marpamm;

- TIOCTPOCHHE AUArPAMMBI pacrpeieIeHUs PAaOOTHUKOB I10 TaraM;

- pa3paboTKy Moka3zarenieil KadyecTBa BBHIIOJHEHUS MPOEKTA IO ATaram;

- pa3pabOTKy CcTpaTeruu ypapJieHHs PUCKaMH MO ATaIaM.

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

OcHoBBI TEOpUH

CrtpaTeruu ynpasJjieHUsl PUCKAMHU NIPH YIIPaBJIeHUH POEKTAMHU

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

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

HOBJIUATH HA JIIOObIE MPOrpaMMHbIE POEKThI, ’TU PUCKU IIPUBEEHBI B Tao0. 5.1.
Tabnuia 5.1 - Bo3MokHbIe pUCKH TPOIPaMMHBIX IPOEKTOB

Puck Tunsl prucka Onucanue pucka

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

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

OpraHu3aluen

HeroroBHOCTB Puck g npoekra ArnmnapaTHbIE CpeJICTBa, KOTOPbIE HEOOXOMMBbI

arrapaTHbIX CPEJICTB

JJI IIPOCKTA, HE NTOCTYIMUIIN BOBPEMS UJIU HE
T'OTOBLI K 3KCILTyaTallun

N3meHenue Puck ans npoekra u | IlosiBneHne 60JIbIIOr0 KOJTUYECTBA
TpeOoBaHUI TUTSt HETIpeIBUICHHBIX U3MEHEHNU B TPEOOBAHMSIX,
pa3pabaTbIiBaeMOro | mpeabsBIseMbIX K pazpadareiBaeMomy 110
MPOIYKTA
3anepxka B Puck ans npoekra n | Cnenudukanum OCHOBHBIX HHTEp(EHcoB
pa3paboTke TSt MOJICKICTEM HE TIOCTYITHIIH K pa3padoTInKaM B
cneundukanuu pa3pabaTbIBa€MOro | COOTBETCTBUU C rpaKOM padoT
MPOIYKTA
Henoouenka pazmepa | Puck ams npoekra u | Pazmep cuctemMbl 3HaUUTENBHO MTPEBBICHIT
pa3pabaTeiBaeMOi TSt MEPBOHAYATEHYIO OIICHKY
CHCTEMBI pa3pabaTbIBaeMOro
MPOIYKTA
Henocrarounas Puck nns CASE-cpencTBa, npeaHa3HauYeHHbIE IS
s dexruBHOCTE CASE- | pa3pabaTeiBaeMOro | MOJIEPIKKH IMPOCKTA, OKA3aITUCh MCHEE
CpEeACTB POAYKTA 3G PEKTUBHBIMH, YEM 0KUAATIOCH

N3meHenus B buznec-puck

OCHOBHBIE TEXHOJIOTHH MMOCTPOCHUA
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TEXHOJIOTUHU POrPaMMHOM CHCTEMBI 3aMEHSIFOTCSI HOBBIMH
pa3pabotku [10

[MosiBneHue busnec-puck Ha pbIHKe pOrpaMMHBIX MPOYKTOB JI0
KOHKYPHPYIOIIETO OKOHYaHHs MPOCKTA MOSBUIIACH
POrpaMMHOTO KOHKYPHUPYIOIIas IpOrpaMMHasi CHCTeMa
POyKTa

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

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

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

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

KoneuHo, 3TM TuHIIBI pPHCKOB MOIyT Iiepecekarbcs. Hampumep, eciaum  ONBITHBIA
IPOTPAMMUCT MOKHUAAET MPOEKT, 3TO OyIeT PUCKOM [yl MPOEKTa (IMIOCKOJBKY 3aJepKUBAETCS
CPOK cJJaud TOTOBOTO INPOAYKTA), PUCKOM MJis MHMPOAYKTa (TaK KaKk HOBBIH IPOrpPaMMMCT,
3aMEHMBILUHN YIIEALIEr0, MOXET OKa3aThCs HE CIMILIKOM OIBITHBIM M CJelaTh OLIMOKH B
porpaMme) U OH3HEC-pUCKOM (IIOCKOJIBKY 3aJep’KKa JaHHOIO IPOEKTa MOXET HEraTMBHO
HOBIUATh Ha Oyayniye JejoBble KOHTAKThl MEXAy 3aKa3uMKOM M OpraHu3aluei-
pa3paboTUYUKOM).

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

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

2. Anamu3 puckoB. OIIeHUBaeTCsT BEPOSITHOCTb M IOCJIEOBATENIbHOCTh  IOSBJICHUS
PHCKOBBIX CUTYAILHi.

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

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

MaHKTOpKH
pHCKOS

CnpengeneHwe
DHCKDB

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

Pucynok 5.1 - I[Ipouecc ynpasineHus: puckamu

[Iponecc ympaBneHus puckamu, Kak U JIpyrue IpoLecChl IUIAHUPOBAHMS, SIBISIETCS UTE-
paLlMOHHBIM, BBIIOJIHSAEMBIM B TE€UEHHE BCEro Cpoka peanuszaunuu npoekra. CHavana pazpaba-
TBIBAIOTCS IUIAHBI YIPABJIEHUS PUCKAMH, 3aT€M IIOCTOSTHHO OTCIIEKMBAETCS CUTYalHsl BOKPYT
peanu3anuu mnpoekrta. [Ipym mocTyruieHun HOBOM MH(OpMAIMM O BO3MOXHBIX PHCKaxX 3aHOBO
IIPOBOJIUTCS aHAJIU3 PUCKOB U MEPBOCTENIEHHOE BHUMAHUE yJEIsAeTCs HOBBIM puckam. [Io mepe
NOCTYIUIGHUs. HOBOW HMH(OpMAIUM TakkKe H3MEHSAIOTCS IUIaHbl MEPONpPUSATHH MO MpenoT-
BPALCHUIO U CMATYEHUIO PUCKOB.
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PesynbraThl mpouecca ynpaBlIeHMsT PUCKaMH JOKYMEHTUPYIOTCS B BHJAC IUIAHOB
ynpasieHus puckamu. OHHM TOJDKHBI BKJIHOYATh ONUCAHME BO3MOXKHBIX ITPOEKTHBIX PUCKOB, MX
aHaJU3 ¥ MePEeYeHb MEPONPUATHI, HEOOXOIUMBIX IS YIIPABICHHS PHCKAMHU.

Onpenesienne pucKoB

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

OrmpeziesieHHe PHUCKOB MOKET BBIMOJIHATECS B PEKUME KOMAHJIHOW paboThl C
HCITOJIb30BaHUEM I0IX0/a "MO3roBoi MTYpM'" THOO OCHOBBIBATHCS Ha OIBITE MeHemkepa. [Ipu
ONpENICTICHUN PUCKOB MOKET MOMOYb MNPUBEACHHBIM HUXKE CHHCOK BO3MOXKHBIX KaTeropui
PHCKOB.

1. Texnomoruueckre  pucku. [IpoucrekatoT U3 NPOrpaMMHBIX M alMapaTHBIX
TEXHOJIOTHi1, Ha OCHOBE KOTOPBIX pa3pabaThIBacTCs cUCTEMA.

2. Puckwu, cBsi3aHHBIE ¢ IepcoHanioM. CBs3aHbI ¢ YICHAMH KOMaH/Ibl pa3pabOTUMKOB.

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

4. Unctpymentanbuble  pucku. CBszanbl ¢ ucnonb3yembiMu CASE-cpenctBamu  u
JpYTMMHU CpeJICTBaMU MOJIEPKKHU Mpouecca coznanus [10.

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

6. Pucku onenuBanusi. CBs3aHbl ¢ OLIEHUBAHUEM XapaKTEPUCTHK MPOTPAMMHOMN CUCTEMBI
U PECYpCOB, HEOOXOAUMBIX Ul pealli3aliy IIPOeKTa.

B tabun. 5.2 npencTaBieHbl HEKOTOPbIE TPUMEPHI, OTHOCSIIMECS K KaX10i U3 OMHMCaHHBIX
KaTteropuil puckoB. Pe3yiabTaToM 3Tamna onpeneiaeHusi pUcKoB OyIeT JUIMHHBINA CIIMCOK BO3MOXK-
HBIX PUCKOB, KOTOpPBIE MOTYT MOBIUATH Ha pa3pabaTbiBaeMblii MIPOrPAMMHBIN MPOIYKT, MPOEKT
WJIM OpraHu3aluio-pa3paboTInKa.

Tabnuia 5.2 - Kateropuu prckos

Kareropust puckos ITprmepsl pUCKOB

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

[TporpaMMHbIe KOMIIOHEHTBI, KOTOPbIE MUCTHOIB3YIOTCSI TOBTOPHO,
UMEIOT Ae(EKThl, OrpaHUYMBAIONIUE MX (YHKIUOHAJIbHBIE BO3-

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

Benymmit pazpaboTturk 3200171 B caMO€ KPUTHUYECKOE BpEMSI.
HeBo3M0)kHO oprann3oBath He00X0MMOE 00yUeHHE TTepcCoHaa

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

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

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

PI/ICKI/I, CBA3aHHBIC ¢ | U3menenus Tpe60BaHI/Iﬁ MNPUBOJAAT K 3HAUYUTCIIbHBIM IMOBTOPHBIM
CHCTCMHBIMH Tpe6OBaHI/I$IMI/I TEMHBIMH Tpe60BaHI/I5IMI/I pa60TaM II0 MPOCKTUPOBAHUIO
CHUCTCMBEI.
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[lepBoHavanbHas HeuyeTKas (QOPMYIMPOBKA TMOIH30BATEIBCKUX
TpeOOBaHUIl MpUBENa K 3HAYUTEIHLHBIM U3MEHEHUSM CHCTEMHBIX
TpeOOBaHUM, MPOSBUBIIUXCS HA MO3JAHUX CTAAMSIX Pa3padOTKU
MIPOEKTA

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

AHaJIU3 PUCKOB

[Ipu aHanmuze mjig KaXJ0ro OINPENEICHHOrO pHUCKa MOJICUUTHIBACTCS BEPOSATHOCTH €r0
NpOsIBIICHUST W ymepO, KOTOpPhIi OH MOXXET HaHecTH. He cymiecTByeT MpOCTBIX METOJIOB
BBIIIOJTHEHHSI aHAJIU3a PUCKOB — B 3HAYUTEIBHOM MEpEe OH OCHOBAaH Ha MHEHUW M OIBITE
MeHeKepa. MOYKHO MPUBECTHU CIAEAYIOLIYIO LIKATy BEPOSITHOCTEW PUCKOB U UX MOCIEACTBHM.

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

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

Pe3ynbrarhl aHanm3a PHCKOB JOJDKHBI OBITH MPEACTABICHBI B BUIC TAOJHUIBI PUCKOB,
VIOPSAOYEHHBIX IO CTENEHU BO3MOXHOro yiepba. B tabm. 5.3 mpuBeneH ynopsaouyeHHBIN
CIIUCOK PHCKOB, OMHMCAHHBIX B Ta0d. 5.2 TaM ke yKa3aHbl BEPOSTHOCTH ITHX PHUCKOB. 37€Ch
BEPOATHOCTH PUCKOB M CTENEHb yliepOda OT HUX yKazaHbl MPOU3BOJbHO. Ha mpakTuke ans ux
ompezeNieHuss HeoOXoauma MmoaApoOHass WHGOpPMAIUS O MPOEKTE, TeXHONOruH cosmanus 110,
KOMaH/1e pa3pab0TYMKOB U O CAMOM OpTraHHU3aI1H.

Tabnuua 5.3 - Cnucok puCKOB MOCIIe MPOBEACHHS UX aHAJIN3a

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

HeBo3moxxHO mono0paTh pabOTHHUKOB ¢ TpeOyromumes | Bricokas Karactpoduueckas
npodecCHOHATIBHBIM YPOBHEM

Benymmit paspabotuuk 3abonen B camoe kputuueckoe | Cpemnsis CepbesHas

BpeMsI

[IporpaMMHbIe KOMIIOHEHTBI, HCIIOJIb3yeMble MOBTOPHO, | CpenHss Cepbe3Has

UMEIOT 1e(heKThl, OrpaHUYMBAIONINE UX (PYHKIMOHAIbHbIE

BO3MO>KHOCTH

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

B opranmzauuu, BeimodHstomed —paspaborky I1O, | Beicokas CepbesHas

IMpoun3o011Ia pcoprannzanys, B pE3yiabTaTe qero
HN3MCHUWJINCH NIPUOPUTCTHI B YITPABJIICHHUU ITPOCKTOM

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

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

IlepBonavanbHast HEYeTKast ¢dopmynuposka | Cpeanss Tepnumas

IIOJIB30BATCIbCKHUX Tpe6OBaHI/II\/'I IMpUBCJIa K 3BHAYUTCIIbHBIM
N3MCHCHHUAM CHUCTCMHBIX TpC6OBaHHﬁ, IMMPOSBUBIINXCA Ha
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NO3/IHUX CTaJUsAX Pa3pabOTKU POEKTa

HeBo3moxHO opranuzoBath HeoOxoaumoe oOyudenue | CpeqHsis Teprnumas
HepcoHaa

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

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

[Iporpammusrii koa, reHepupyembiii CASE-cpenctamu, | Cpennsis He3naunrenbHas
HeadexTuBen

Koneuno, kak BEpOSTHOCTb PHUCKOB, TaK M BO3MOXHBIA ymepd OT HHUX JOJIKHBI
nepecMaTpuBaThCs MPHU MOCTYIUIGHUU JOMOJHUTENbHON HMHGOpManuu 00 3TUX PHCKaX U IO
Mepe pealn3alui MEpPONpUATHI Mo yrpaBieHU0 UMU. [lo3ToMy 1momoOHbIe TaOIHIIBI PHCKOB
JIOJIKHBI TIEPEIENIBIBATHCS Ha KaXKI0M UTEpaluy Mpolecca yIpaBlieHUs PUCKaMH.

[locne mnpoBeneHMsT aHanM3a PUCKOB OIPEAEISAIOTCS HauOoyiee 3HAUMMbIE PHUCKH,
KOTOpBIE 3aTe€M OTCJIEKMBAIOTCS HA TMPOTSHDKEHWHM BCErO CpPOKA BBIMOJHEHUS IPOEKTA.
Onpenenenne 3TUX 3HAYMMBIX PUCKOB 3aBHCUT OT UX BEPOSTHOCTEH M BO3MOXKHOTO ymiepba. B
o0mieM ciayyae BCerja OTCIEKUBAIOTCS PUCKH C KaTaCTPOUUECKUMU MOCIEICTBUSMU, a TaKKeE
PHUCKH C CEpbE3HBIM yIIepOOM, 3HAUCHHE BEPOSTHOCTH KOTOPBIX BHIIIE CPEITHETO.

B HekoTOpbIX CTaThsIX PEKOMEHIYETCs ONpeAeauTb W orciaexuBaTs "10 BepxHux"
PUCKOB, HO 3TO HE Bcerga OOOCHOBaHHAs peKoMeHnarus. KoJamuecTBO pPHCKOB, KOTOpHIC
HEOOXOIUMO OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. ITO MOXKET ObITh MATh PUCKOB, a
MOXET — maTHaaAuarb. Ho, KOHEYHO, KOJIMYECTBO PHUCKOB, IO KOTOPHIM IPOBOJIUTCS
MOHHUTOPHHT, JOJDKHO OBITH 0003pUMBIM. bBonblIoe KOMUYECTBO OTCIEKHUBAEMBIX PHCKOB
noTpedyeT OrpoMHOr0o KoJIM4decTBa coOmpaemoir wuH(popmammu. W3 chomcka pHUCKOB,
MPEJICTAaBICHHBIX B Ta0n. 3.6, /i1 MOHUTOPHUHIA CIEAyeT 0TOOpaTh T€ PUCKU, KOTOPHIE MOTYT
MIPUBECTH K KaTaCTPO(PHUECKUM U CEPhE3HBIM TOCIICACTBHUSM JUISI BAIlIETO MTPOSKTA.

Il1annpoBaHue pUCKOB

[InanupoBaHue 3akilOYaeTCs B OMNPEACIICHUM CTPATeTUU  YIPABICHUS KaKIbIM
3HAUYUMBIM PUCKOM, OTOOpPAaHHBIM JUIsI MOHHUTOPHHTA TOCJE aHalin3a PUCKOB. 37eCh TaKkKe He
CyIIECTBYET OOIIENMPUHATHIX TMOAXOIOB Il pa3pabOTKM TaKUX CTpPATeTMd — MHOT0E
OCHOBBIBaeTCsl Ha "uyThe" M OMBbITe MEHemKepa mpoekTa. B Tabn. 5.4 mokazaHbl BO3MOXKHBIE
CTpaTeruu ynpaBjieHUsI OCHOBHBIMU PUCKaMH, MPUBEICHHBIMU B Ta0. 5.3.

Tabnuia 5.4 - Ctpareruu ynpapieHUs] pUCKaMU

Puck Crpatrerus

®uHaHcoBble MpoOseMbl | [IoAroTOBUTH KpaTKUil TOKYMEHT Uil PYKOBOJACTBAa OpraHU3alluy,
OpraHu3alu MOKa3bIBAIOLIMN Ba)XHOCTh JAHHOTO MPOEKTa JUIsl JOCTHXKEHHS

(UHAHCOBBIX 1LI€JI€H OpraHu3alun

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

bosne3nu nepconana PeopranmzoBate paboTy KOMaHIbI pa3pabOTYMKOB TaKUM 00pazoM,

4TOOBI 00SI3aHHOCTH U PaboTa YJICHOB KOMAH[bl MEPEKPBIBATIN JIPYT
Jpyra, BCIEACTBHE 3TOro pa3paboT4yuWKu OyAyT 3HaThb M NOHHUMATh
3a]1a4M, BBINIOJHSEMBIE APYTUMHU COTPYIHUKAMU

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

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

KOMITAaHUH- MOKa3bIBAIOLIMN BaXHOCTh JAHHOTO TMPOEKTa [l JIOCTHKEHUS

pa3paboTunka (UHAHCOBBIX 1IeJIe KOMIITAHUU

Henocratounas PaccMoTpeTh BO3MOKHOCTD MOKYIKH 00JI€€ MPOU3BOIUTEIBHON 0a3bl

MIPOU3BOIUTENLHOCTD JAHHBIX

0a3bl JaHHBIX

Henoonenku  Bpemenu | PaccMoTpeTh BOMpPOC O TMOKYNKE CHCTEMHBIX KOMIIOHEHTOB,

BBITIOJIHEHHS TIPOEKTA HCCJIe1I0BATh BO3MOKHOCTh HCIIOJIb30BaHUS reHeparopa
IPOrPaMMHOT0 KOJia

CyliecTByeT TpU KaTerOPUH CTPATETUi yIpPaBICHUS pUCKAMHU.

1. Crparerun npenorBpaiieHus puckoB. COrjgacHO 3TUM CTPATETUsM CJeIyeT MPOBOIUTh
MEPONPUSITHS, CHIKAIOIIUE BEPOSTHOCTH MPOSIBICHUS PUCKOB. [IpuMepoM MOXET CIIyKUThb
CTpaTerusi UCKJIIOUEHUs NOTEHIUANBHO 1e(PEKTHBIX KOMIIOHEHTOB, ONKcaHHas B Tabm. 5.43

2. MUHUMU3aIMOHHBIE cTpaTteruy. HampaBieHsl Ha yMEHbIIEHHE BO3MOXKHOTO yiiepOa
OT pucKOB. [IpuMepoM ciy>KUT cTpaTerus yMeHbIIeHHs yiiepOa OT OO0Je3HHU YICHOB KOMaHbI
pa3paboTuukoB (cM. Tadim. 5.4).

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

MOHUTOPUHT PUCKOB

MOHMTOPUHTI PUCKOB 3aKJIHOYAETCS B PETYISIPHOM IIEPEecUYeTe BEPOSITHOCTEH PUCKOB U
yiiep06a, KOTOPhId OHM MOTYT HaHecTd. J{Jis 3TOro HeoOXOIUMO MOCTOSIHHO OTCIIEKUBAThH (ak-
TOPBI, KOTOPbIE BIUSIOT Ha BEPOSTHOCTh PUCKOB W BO3MOXHBIN ymiep0d. DTH (akTOpbI 3aBUCST
OT TUMOB pucKka. B Tabn. 5.5 npuBeaeHbI NPU3HAKH, KOTOPbIE IOMOTAIOT ONPEACTUTH TUII PUCKA.

Tabnuna 5.5 - [lpusHaku puckos

Tun pucka IIpusHaku

TexHomornueckue 3alepKKH B TIOCTaBKE OOOPYJOBAHMSI WJIM IPOrPaMMHBIX CpEICTB

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

Pucku, cBs3aHHBIE Huskoe MopaiibHOE COCTOSSHHME NEpCcOHalla, HATSHYTble OTHOIIECHUS

NIEPCOHAJIOM MEX]Jy WIeHaMH KOMaH/bl pa3pabOTUYMKOB, HU3KOE KaYeCTBO BBINOJI-
HEHHOW paboThI

OpranuzanvoHHbIe PasroBopel cpeau mnepcoHasa O IACCUBHOCTH M HENOCTaTOYHOM

pHUCKH KOMIIETEHTHOCTH BBICHIETO PYKOBOJICTBA OPTaHU3AIINH

HNHCcTpyMEHTANIBHBIE Hexenanune pa3pabOTUMKOB MCIIOJIB30BaTh MPOTPaMMHBIE CPEJICTBA

pucKH MOJIIEPIKKH, HeonoOputenbHble 0T36IBEI 0 CASE-cpencTBax, 3anpockl
Ha 0oJiee MOIIIHbIE HHCTPYMEHTAJIbHbIE CPEJICTBA

Puckn, cBs3aHHBIE HeoOxonuMocTh mepecMOoTpa MHOTHMX CHCTEMHBIX TpeOOBaHUM,

CUCTEMHBIMU HEZ0BOJIBLCTBO 3akaz4uka [10

TpeOOBaHUSIMU

Pucku onennBanus W3menenus rpaduka paboT, MHOTOYHCIECHHBIE OTYETHl O HAPYIIEHUU
rpaduka padbot

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

ITocTanoBKa 3a1a44 K NPAKTH4YECKOH padore 5

1. 3yuuTh npejiaraeMblii TEOPETUUECKUN MaTepual.
2. ITocTpouTh BpeMEHHYIO U CETEBYIO TUArpaMMBbI [T BRIOPAHHOTO MTPOEKTA.
3. IlocTpouTs AMarpamMmy pacnpeeneHusi y4yaCTHUKOB IPYIIIBI IO TaraMm.
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4. ITocTpoUTh CIUCOK BO3MOXHBIX PHCKOB C YKAa3aHUEM HA3BaHUS U OMHMCAHUS PUCKA.

5. [IpoBecTu aHanmM3 PUCKOB.

6. OnucaTh cTpaTeruio MIAaHUPOBAHUS PUCKOB.

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

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI

B cooTrBeTcTBMM € yKa3aHHOH mpeAMeTHOW OO0NacThI0 M KJIaccoM pa3padaTbiBaeMOi
MH(POPMALIMOHHOM CHCTEMBl IOCTPOUTb BPEMEHHYIO M CETEBYIO JAMarpaMMbl; I[OCTPOUTh
AuarpaMmy pacrnpeacCiiCHUA YYaCTHUKOB TIPYIIIBI IO 3TalaM; IMOCTPOUTH CIHMCOK BO3MOXHBIX
PHCKOB C yKa3aHMEM Ha3BaHMs M OINMCAaHUS DPHUCKA; IPOBECTH AaHAIM3 PHCKOB; OIUCATh
CTpAaTEruio MIAHUPOBAHUS PUCKOB.

Tabnuna 5.6 — lnnuBuyanbHble 3aJaHUS

Ne | IlpenmerHast o61acTh Knace C

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTue CRM

4 Toprosoe npeamnpusitue SCM

5 ToproBoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenbHOe IpeaIpusTie NC yuera

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

10 | AnnaparHas UHQPACTPYKTypa NPEANPUITHS DKclepTHas CucTeMa

Conep:xanue oTyeTa

ITo BbImonHeHHON paboTe cocraBisgercs oTdyeT. OTYET BBINOJIHSAETCS B AJIEKTPOHHOM
Buje. [1o BEIMONHEHHOMY OTUYETY IPOBOAMTCS 3alllUTa MPAKTUYECKON pabOTHI.

OTuer mO NpakTUYEeCKOl paboTe IOMKEH COCTOATh M3 CIEAYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJIHAs 4acTh: KpPaTKOE OINMCAHME LeJed NMpoekTa. BBogHas 4YacTh oTdeTa JIOJKHA
BKJIIOYAaTh IIYHKTBI:  YCJIOBHME 3a]ayd; IOPAJOK BBIIIOJIHEHUS; IPOrpaMMHO-AIIapaTHbIE
CpPEJICTBA, UCIIOJIb3yEMbIE MPU BHIIOIHEHUH PAaOOTHI.

- OCHOBHasi yacTb (omucaHue paboOThl): ONUCaHWE HWH(POPMALMOHHON CHUCTEMBI;
BpEMEHHAasi W CeTeBas JuarpamMMmbl YOpaBlieHHs npoektoMm pa3paborku HWC; nuarpamma
pacupeneneHus Y4YaCTHUKOB TPYIIBI [0 dTallaM; CIUCOK PUCKOB; aHAJIU3 PUCKOB; CTpaTerus
IIJIJAHUPOBAHUS PUCKOB.

- 3aKJII0YCHHE (BBIBOJIBI);

- CIIMCOK MCIOJIb30BAaHHOM JINTEPATYpHI.

3amyra oTyeTa Mo NpPaKkTHUECKO paboTe 3aKIII0YaeTCs B MPEAbIBICHUN MIPENOoIaBaTeIto
MOJIyYEHHBIX PE3yJbTaTOB B BUJE (ailia U JEMOHCTPALUU MOJIyYEHHBIX HaBBIKOB IPU OTBETAX
Ha BOIIPOCHI IIPETIOIaBATEIIs.

KoHTpoJibHBIE BONIPOCHI

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

3. KoHTpOIbHBIE OTMETKH 3TAnoB padoT.

4. lnarpaMmBbl POLIECCOB U BPEMEHHBIE TUarpaMMbl.

5. BpemeHnHble 1 ceTeBbIe TUarpaMMBl.

6. Pacnipenienienue UCIIOMHUTENEH 1O dTanam
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7. Turbl pUCKOB, KOTOPhIE MOTYT OKa3aTh BIMSHUE HA JAHHBIA MPOCKT
8. Cxema mporecca yrpaBieHUs] pUCKaMU
9. Pe3ynbTaThl aHAIN3a PUCKOB

IIpakTuyeckasi padbora 6. Metoabl ynpaBjieHHsl KA4eCTBOM HHKEHEPHOTI0 NMPOEKTAa

Lean padorsl: M3yuenue crpateruu ynpasieHUs KAYECTBOM TPH YIIPABICHUN POCKTAMHU.
[lony4yeHue HaBBIKOB IO MPUMEHEHHMIO JAHHBIX METOJIOJIOTMH i IUIAHUPOBAHUSA IIPOEKTA.
N3ydeHune MeTo10B yIipaBiieHUs] KaYECTBOM MPOEKTUPOBAHUS HH(POPMAIIMOHHBIX CUCTEM.

[IpakTnueckass paboTa HampaBiieHa Ha O3HAKOMJICHHME C OCHOBHBIMH TMOHATHUSMU
METOJIOJIOTUH YIIPABJICHHUS MPOECKTAMHU, ITOJTYYECHHE HABBIKOB 10 IPUMEHEHUIO JaHHBIX MOHATUN
[P MOCTPOEHUH TUIaHA MPOEKTa, NOCTPOeHus rpaduka paboT, pacrpeneacHus] UCTIOTHUTENEH,
YIPABJIECHUS PUCKAMH, M3y4YEHHE METOJOB  YIPaBICHUS  KAYECTBOM  IPOEKTUPOBAHUS
MH(GOPMAITMOHHBIX CUCTEM, U3YUYEHHUSI METPUK KauecTBa MPOrPaMMHOI0 00eCIeueHusI.

TpeboBanust K pe3ysibTaTaM BBIMOTHEHHSI PAKTUIECKON PabOTHI:

[TocTtpouts MoOzENb YIpaBiI€HUS NPOEKTOM, BKIIOYAIOIIYIO OIPEAEICHUE METOIO0B
YIIPaBJICHHS KAUECTBOM U OIIPEAECIICHUE METPUK U3MEPEHHUS Ka4eCTBA IIPOCKTA:

ITocTanoBKA 3a1a4u K NPaKTHYeCKOi padoTe 6

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.

2. Pa3zpaboTaTh METOJOJIOTHEIO YIIPABJIEHUS KaUe€CTBOM IPOEKTA.

3. Pa3zpaboraTh anropuTMbl ONpeaesieHIs KauecTBa MPOEKTa

4. OnucaTh METPUKH KauecTBa IPOEKTa

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

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

CHUCTCMBI pa3pa60TaTL MCTPUKHU OLICHKU KAa4YC€CTBA IIPOCKTA.

Tabnuma 6.6 — nnuBuayanpHbIC 3aJaHUS

No [TpenmeTHas o6nacthb Kmacc UC

1 Cxian MRP

2 [Tpon3BOACTBEHHOE NPENIPUSITHE ERP

3 Toprosoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CrpouTtenpHoe NpeArnpusTue HNC yuyera

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

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPHUSITHSI DKCIepTHasi CUCTEMA

Conep:xanue oTyeTa

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

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJJHAs YaCThb: KPAaTKOC OIMMCAHUC ueneﬁ IIpOCKTA. BBOI[HEUI 4JacTb OTYUCTa OOJIDKHA
BKJIIOYAaTb ITYHKTBI: YCJIOBHUE 3aa4du, IMOPAAOK BBIIIOJIHCHUA; IMIPOrpaMMHO-alIlapaTHbIC
CpeacTBa, UCIOJIBb3YCEMbIC ITPU BLIITOJIHCHHUN pa6OTBI.
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- OCHOBHasi yacTb (omucaHue paboOThl): ONUCaHHE HWH(POPMALMOHHOM CHCTEMBI;
BpEMEHHAss W CeTeBas JuarpaMMbl yIpaBleHHs MpoekToM pazpadotku WC; mmarpamma
pacnpeneneHrs YYaCTHUKOB TPYIMIbI MO 3TaraM; CIUCOK PUCKOB; aHAJIU3 PUCKOB; CTpaTErus
MIJITAHUPOBAHUS PUCKOB.

- 3aKJII0UYEHUE (BBIBOJbI);

- CIIHCOK MCIOJIb30BAaHHOM JINTEPATYPHI.

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

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

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

[IpakTuyeckas paboTa HampaBiieHa Ha O3HAKOMJICHHE C COBPEMEHHBIMU TEXHOJIOTHUSMHU
MEHEI)KMEHTa MH)KEHEPHBIX 3a7a4, OJy4YeHHEe HAaBBIKOB 110 MPUMEHEHUIO TaHHBIX MOHITHIA MPU
IOCTPOCHUH IUTaHA MPOEKTa, MOCTpoeHHs rpaduka paboT, pacmpenesneHus] HCIOIHUTENCH,
yIOpaBlIeHUS  pPUCKAMM, HW3YYEHHE METOJOB  YIPABICHHUS  KAueCTBOM  HPOCKTUPOBAHMUS
UH()OPMALMOHHBIX CHCTEM, U3YYCHHUS] METPUK KauecTBa MPOrPAMMHOT0 00CCIICUCHHSI.

TpeboBanust K pe3ylbTaTaM BIMOTHEHUS IPAKTUYECKON PadOThI:

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

IlocTanoBKa 3a1a4u K NPaKTH4YecKoii padore 7

1. 3yuuTs npeaiaraeMsplii TCOPETUUECKHUIM MaTepHar.

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

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

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

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

Tabnuma 7.6 — InnuBuayanpHbIe 3aJaHUS

No [TpenmeTHas ob6nacthb Kimacc UC

1 Cxian MRP

2 ITpon3BOACTBEHHOE NPENIPUITHE ERP

3 ToproBoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrtpouTtenbHoe NpeaArnpusITHe NC yuyera

8 Briciiee yueOHOe 3aBe/ieHIe N C ympaBnieHust
9 WHdpacTpyKTypa IpeanpusiTHs CIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPHUSITHSI DKCIepTHasi CUCTEMA

Conep:xanue oTyeTa

[To BwImonHeHHOUW paboTte coctaBisercs oTueT. OTUYET BBINOJIHSAETCA B AJIEKTPOHHOM
Buze. I1o BeIMOMHEHHOMY OTYETY MPOBOAUTCS 3alllUTa MPAKTUYECKONH PaOOTHI.

OTder TO NpPaKTHYECKOH paboTe JOIKEH COCTOSITh W3 CIHENYIOIIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;
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- BBOJIHASI 4acTh: KpaTKOE OMMCAHHE IIeNiel MpoeKkTa. BBoAHAs YacTh OTYeTa JIOJDKHA
BKIIIOYATh IIYHKTBI:  YCIIOBHE 3aJ[audl; IOPSJOK BBHIMOJHEHUS; IPOrPaMMHO-aIIapaTHbIC
CPEJICTBA, HCIIOJIb3yEeMbIE TIPU BHITIOTHEHHH PAOOTHI.

- OCHOBHAs 4acTh (OMMHUCaHue padOTHI).

- 3aKJII0UYEHUE (BBIBOJbI);

- CITUCOK MCIIOJIb30BaHHOW JINTEPATYPHI.

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

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

Heanb pabGorel: M3ydenue crpareruii yrmpaBieHHs HHKEHEpHBIMH mpoekrtamu: Agile,
Scrum, Kanban, XP, APF.

[IpakTnyeckass paboTa HampaBiIeHa HA O3HAKOMJICHUE C OCHOBHBIMH CTpAaTErHsAMH
yrnpasienus npoektamu: Agile, Scrum, Kanban, XP, APF wu, mnonydeHue HaBBIKOB I10
MPUMEHEHHIO JIAHHBIX MOHATHH MPH IMOCTPOCHUM IIaHA IPOEKTa, MOCTPOeHUs rpaduka pador,
pacrpeneieHusi MCIOJHHUTENCH, YIpPaBICHUS PUCKAMH, HW3YyYCHHE METOJO0B YIIPABICHUS
Ka4eCTBOM HpOCKTI/IpOBaHI/IH I/IH(I)OpMaHI/IOHHI)IX CHCTEM, I/I3yLIeHI/I$I MeTpI/IK KadeCTBa HpOIpaMMHOFO
obecrieueHus.

TpeboBanwust K pe3ysIbTaTaM BBIIIOJHEHUS IPAKTHIECKOH pabOThI:

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

ITocTaHoBKa 3a71a4H K MPaKTHYeCKOii padoTe 8

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.

2. Onucarb CTpaTeruio NpoeKTa.

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

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

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

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

Tabnuma 5.6 — InnuBuayanpHbIe 3aJaHUS

Ne | [IpenmerHas o0nacthb Knacc IC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusiTre SCM

5 Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CrpountenbHOe NpeaIpHUsITHE NC yuera

8 Bricuiee yueGHOe 3aBejieHUE NC ynpasnenus
9 Wndpactpykrypa npeanpuarus CIIIP

10 | AnnaparHas UHPPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

Ilo BBIOJIHEHHOM pa60Te cocraBisgeTcsa oT4deT. OTYET BBIINOIHSACTCA B QJICKTPOHHOM

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

- TUTYJIbHBIN JIUCT;

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

- OCHOBHAas 4acTh (onmucaHue padoThl):.

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIMCOK MCII0JIb30BAaHHOU JINTEPATYpHI.

3amuTa oTYeTa MO MPAKTUYECKOH padoTe 3aKI0YaeTcs B MPEAbABICHUU MIPENOAaBaTEIIO
MOJYYCHHBIX PE3yJIbTaTOB B BUjAE (ailiia M IEMOHCTPAIIMH MOJIyYCHHBIX HaBBIKOB IPU OTBETaX
Ha BOIIPOCHI MPENoiaBaTesl.

4. PeKOMeHHyeMaﬂ JUTEpaTypa i HHTCPHET - PECYPChI:

OcHoBHas uTeparypa:

1. AaucumoB, A.A. MeHeKMeHT B cdepe nHDOopMamoHHON 0€30MaCHOCTH : KypC JISKIHi /
A.A. AaucumoB. - M. : Uateprer-YHuBepcurer MHpopmannonnbix Texnomorwnii, 2009. - 176 c.
- (OcHoBBI HHPOpPMAMOHHBIX TexHOJorui). - ISBN 9778-5-9963-0237-6 ; To xe
[Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232981.

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

JlonoIHUTeIbHAS JUTepaTypa:

1 Kynemos, A. B. KoHTpakThl M BHEIIHETOproBas JOKyMeHTauus : y4eO. mocobue
/" A.B. Kynemos, JI.LA. XKenroBa, O.B. Ilumkuna. - CII6. : Tpounkwmit moct, 2012. - 256
c. : w1 - Ha yuebnuxe rpud: Jon.YMO. - Ilpun.: c¢. 211-256. - bubauorp.: c. 208-210. -
ISBN 978-5-4377-0002-0

2 ApycramoB, O. A. BHemHesKOHOMHYECKas JAEATENbHOCTh : ydyeOHHK / D.A.
ApycramoB, P.C. Amngpeea. - M. : KHOPYC, 2011. - 168 c. - (Cpexnnee
npodeccuonangbHoe obpazosanue). -IIpui.: c. 158-165. - bubnuorp.: c. 146-147. - ISBN 978-5-
406-01065-5

HNurepHer-pecypcesl:

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

DNeKTpOHHBIE OMOINOTEUHbIE CUCTEMBI:

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

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

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

ITpodeccronanbHble 0a3bl JaHHBIX

5. http://leconomy.gov.ru - odwunHansHbBI calT MUHHCTEPCTBA JKOHOMHUYECKOTO
pa3BUTHSA
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1. O01mme moJ0KeHUs

CamocrosarenbHass pabora — IulaHUpyeMass y4yeOHas, y4eOHO-HCCIIeoOBaTeNbCKasl,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpemnojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEJCTBEHHOM Y4YaCTHUHU MpernojaBaTels,
OCTAaBJISIIOLIEM BEIYIIYIO POJib 32 pabOTON CTY/IEHTOB).

CamocrostensHas padota crynaeHToB (CPC) B BY3e siBiseTcs BaKHBIM BUIIOM YUEOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUECHHUS.

K ocHOBHBIM BUAaM caMOCTOSATENbHON PabOTHI CTYAEHTOB OTHOCSITCS:

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

— HalMcaHue JOKJIAJ0B;

— IIOJrOTOBKA K CEMHHApaM, MPaKTHYECKUM H J1a00paTOpHbIM paboTam, ux opopMIICHHE;

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

— BBINIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX paboT, IPOCKTHAS AEIATEIbHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINOJHEHUE JOMAIIHUX 3a/laHUi B BUAC PEIICHUS OTICIBHBIX 3a7ad, MPOBEICHHS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJbHBIX pabOT MO OTIEIbHBIM
pazzenam cojiep>KaHus JUCLUILIMH U T.11.;

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

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaM(UKAIIMOHHOM paboTHhI U JIp.

Metoanka opraHu3ali CaMOCTOSITENBHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa U OCOOEHHOCTEM H3ydaeMoll IUCIUIUIMHBI, 00beMa 4YacoB Ha €€ H3yueHue, BHUJa
3aJaHUi 11 CaMOCTOSTENbHOM PabOThl CTYIEHTOB, MHIUBUAYAJIbHBIX KAayeCTB CTYJIEHTOB U
YCJIOBHM Y4EOHOMU IeATeTbHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJIETYIOIINE ATAlbI:

— TOATOTOBUTENBHBIN (OMpesnereHne Lenel, COCTaBI€HUE MpPOTrpaMMBbl, MOATOTOBKA
METOIMYECKOro 0OecredeH s, MoAroTOBKa 000PYJ0BaHHUS);

— OCHOBHOM (peanu3anus NporpaMMmbl, UCMOJIb30BAHUE MPUEMOB MOMCKA WH(pOpMAINY,
YCBOEHMsI, NepepadOTKH, TNPUMEHEHUs, NepeAayd 3HaHuM, (UKCUPOBAHHE pE3yJIbTATOB,
camoopraHu3zauus mnpouecca padboThl);

— 3aKJIIOYMTENbHBIN (OIIEHKa 3HAYMMOCTH U aHAJIU3 pe3ysbTaToB, UX CHCTEMaTHU3aLus,
oreHka d((EKTUBHOCTH TPOTPAaMMBI M TIPUEMOB pabOTHI, BBIBOABI O HAINPABICHHUIX
ONTUMM3AINH TPYIQ).
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2.10eab 1 32124 CAMOCTOSATEILHOM PA0OTHI

Benymas nens opranusanuu u ocymectBienus CPC coBmamaer ¢ menbio oOydeHus
CTy/IeHTa — ()OPMHPOBAHUE YHHUBEPCATbHBIX KOMITCTCHIINH.

[Tpu opranuzamuu CPC BaXHBIM U HEOOXOIUMBIM YCIIOBUEM CTAHOBSTCS ()OPMUPOBAHUE
YMEHHUSI CaMOCTOSITEIIbHOW pabOThl ISl TMPUOOPETCHHs 3HAHWN, HABBIKOB M BO3MOXHOCTH
OpraHu3aIy Y4eOHOW M HAy4HOU JesTeNbHOCTH. L{enbio caMoCTOsATeNbHON padOThI CTYICHTOB
SBIISICTCS  OBJIAJiIcHHE (DyHIaMEHTaIbHBIMH 3HAHHSIMHU, NPOPECCUOHATBHBIMU YMEHHSIMH U
HABBIKAMHU  JICATEIBHOCTH 1O TNPOPWI0, ONBITOM TBOPYECKOH, HCCIEIOBATEILCKON
NeSITETTHHOCTH. CamocrosiTenibHass ~ paboTa  CTYIEHTOB  CIIOCOOCTBYET  pa3BUTHIO
CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BAHHOCTH, TBOPUYECKOTO MOJIX0a K PEIICHHUIO
po0JsieM yueOHOTo ¥ poheCcCHOHATBLHOTO YPOBHS.

3agauamu CPC sBasitoTcs:

— cUCTeMaTH3alMs ¥  3aKpeIUICHHE TIIOJIYYEeHHBIX TEOPETUYECKMX 3HAHUH U
MPAKTUYECKUX YMEHUH CTYICHTOB;

— yruyOJIeHHe W pacuIMpeHUe TECOPETUYCCKUX 3HAHUIA;

— (dopMUpOBaHHE YMEHHWI HCIIOJIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO M CIICIHATIBHYIO JINTEPATYPY;

— pa3BHUTHE TO3HABATCIILHBIX CIOCOOHOCTEH M aKTHBHOCTH CTYACHTOB: TBOPYECKOM
WHUIUATHBBI, CAMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,

— (opMUpOBaHHE CAMOCTOSITCIBHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILICHCTBOBAHUIO M CAaMOPEaIH3aIIHH;

— pa3BHUTHE UCCIICIOBATCILCKUX YMEHUI;

— UCIOJIb30BaHWE MaTepuana, COOPaHHOTO M IMOJIyYEHHOTO B XOJC CaMOCTOSTEIHHOU
paboTHI M JTAOOPATOPHBIX 3AHATHH.

3 .Ilopsi1oK BHINOJIHEHHS CAMOCTOSITEIbHOI PadoThI CTYA€HTOM

3.1. Memoouueckue pexomenoayuu no pabome ¢ yueOHOU Aumepamypou

ITpu pabote ¢ KHUrol HEOOXOIUMO MOAOOpaTh JUTEPATYPy, HAYUUTHCS MPABUIBHO €€
YUTaTh, BECTH 3amucu. s moadopa aurepaTypsl B OMOIMOTEKE UCTIOIB3YIOTCS al()aBUTHBIN U
CUCTEMATUYECKUI KaTaJIOTH.

BaxHO MOMHUTB, YTO palMOHaNbHbIE HABBIKM PabOTHI C KHUIOW - 3TO Bcerja Oosblast
DKOHOMHS BPEMEHH U CHUIL.

[IpaBuibHBIE  1O0OP Y4YEOHMKOB PEKOMEHAYETCS IpernojaBaTesieM, YHTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxoaumas nutepaTypa MOXKET ObITh TaKXKe YKa3aHa B METOAMYECKHX
pa3paboTKax Mo JaHHOMY KypcCy.

N3yuas maTtepuan o yueOHMKY, CIEAyeT MEepPEeXOIuTh K CIEAYIOIIEMY BOIPOCY TOIBKO
1ocjie TPaBUIBHOTO YSACHEHHUS MpelbIayIlero, OMNHUChbiBas Ha Oymare Bce BBIKJIAAKUH U
BBIYUCIICHUS (B TOM YHUCIIE T€, KOTOpble B y4eOHUKE OIYLIEHbl MM Ha JIEKUUU JaHbl JJIs
CaMOCTOSITEIbHOTO BBIBOJIA).

[Tpu n3yueHnu a000M AUCHUILTUHBI OOJBIIYIO U BXKHYIO POJIb UTPAET CaMOCTOSTENIbHAS
UHAMBHUAyallbHas paldoTa.

Ocoboe BHHMMaHHE cJelyeT OOpaTUTh Ha OIpeJelieHHe OCHOBHBIX IOHATHH Kypca.
CTyneHT NOKEeH MOApOOHO pa30upaTh MPUMEPHI, KOTOPHIC MOSICHSIIOT TaKHe OMpEAeNICHUs, U
YMETh CTPOMTH aHAJIOTMYHBIE TPUMEPBHl caMocCToATeNbHO. HyXHO 1q0OMBaThbcs TOYHOTO
NpEJCTaBICHUsT O TOM, YTO H3ydaewb. [lone3HO coCTaBisATh OMOpHbIE KOHCHEKTHI. [Ipu
U3y4eHHHM MaTepHuaja 1o y4eOHMKY IMOJIE3HO B TeTpaau (Ha CHelHaTbHO OTBEJICHHBIX MOJISAX)
JOTIOJHATh KOHCIIEKT JeKiuil. TaM ke cienyeT OTMe4aTh BOIPOCHI, BbIAEICHHBIE CTYJECHTOM
JUIsl KOHCYJIBTAIlMU C IIPENOIaBATEIEM.
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BrIBOMIBI, TTOJTyYEeHHBIE B pe3yabTaTe U3YUYCHHS, PEKOMEHIYEeTCS B KOHCIICKTE BBIJCIATD,
YTOOBI OHU MPH MIEPEUYNTHIBAHUN 3aITHCEH JIyUIle 3alIOMHHAIHCh.

OneIT MOKAa3bIBAET, YTO MHOTHM CTYICHTaM IOMOTAaeT COCTABJICHHWE JIMCTA OMOPHBIX
CHUTHAJIOB, COJICPKAIIETO BaKHEUIIME U HanOoJiee 4acTo yrnorpebisieMbie (OPMYIIbl U TOHSITHSL.
Takoil TUCT MOMOraeT 3alOMHUTH (OPMYJIbI, OCHOBHBIC TMOJIOKEHUS JICKIIHH, a TAKKE MOXKET
CIIY’)KUTh IMIOCTOSTHHBIM CIIPABOYHHUKOM JIJISI CTYICHTA.

UreHrne HAy9HOTO TEKCTa SIBJISICTCS YaCThIO TO3HABATEIbHOU JesrenbHocTH. Ee 1enp —
U3BJICUCHHE U3 TeKCcTa HeoOxoquMoi nHdopMaruu. OT TOro Ha CKOJIBKO OCO3HAHHA YHTAIOIIAM
coOCTBEHHAs BHYTPEHHSS YCTaHOBKA MpU OOpAIIEHUH K TEYATHOMY CIIOBY (HAWTH HYKHBIC
CBEJICHUS, YCBOUTh WH(POPMAIIUIO TOJHOCTHIO WJIM YaCTHYHO, KPUTHUYECKU MPOAHAIN3UPOBATH
MaTepuai U T.II.) BO MHOTOM 3aBUCHT 3()(PEKTHBHOCTH OCYIIECTBISIEMOTO JICHCTBUSI.

Brinensirotr uemuvipe ocnogHnble ycmanosKu 6 YmeHuu HAy4HO20 MeKCmd.

MH(OPMAIIMOHHO-TIONCKOBBIH (3a/1a4a — HAWTH, BBICTUTH UICKOMYIO HH()OPMAIIHIO)

ycBauBaromas (yCWJIMsS YWTATEsl HANpaBiICHbl HAa TO, YTOOBI KAaK MOXKHO IIOJHEE
OCO3HATh W 3allOMHUTH KaK CaMU CBEICHHS H3JIaraeMbie aBTOPOM, TaK U BCIO JIOTHKY €ro
paccyxaeHUiA)

AQHAIMUTUKO-KPUTHUYECKAsT (YUTATENIb CTPEMHUTCS KPHUTHUYECKH OCMBICIUTL MaTepHall,
NIPOAHAJIM3UPOBAB €0, OMPECIIUB CBOE OTHOLICHHUE K HEMY)

TBOpUYECKas (CO3[aeT y YMTATENs TOTOBHOCTh B TOM WJIM WHOM BHJEC — KaK OTIPABHOMN
NYHKT JJIS CBOUX PAcCyKICHHM, Kak 00pa3 Juis JCHCTBUS 110 aHAJIOTHH U T.II. — UCIOJIb30BATh
CYXJIEHUS aBTOPa, XOJ €ro MBICIEH, pe3yibTaT HaONIoAeHUs, pa3padOTaHHYI0 METOAMKY,
JIOTIOJTHUTP WX, TIOJIBEPTHYTh HOBOM TPOBEPKE).

OchosHble 8U0bl CUCEMAMUUPOBAHHOU 3ANUCU NPOYUMAHHO2O0.!

AHHOTHpPOBaHME — TMIPENEIBHO KpPATKOE CBS3HOE OIMCAaHUE INPOCMOTPEHHOM WIH
IIPOYUTAHHON KHUTH (CTaTbU), €€ COEPKAHUS, UCTOUHUKOB, XapaKTepa U Ha3HAUYCHUS;
[InanupoBanue — KpaTkas JIOTMYECKas OpraHu3alys TEKCTa, PacKpbIBarOIIas

COJZIEpKaHUE U CTPYKTYPY U3y4aeMOro Marepuania;

Te3upoBaHne — JTaKOHMYHOE BOCIPOM3BE/IEHHE OCHOBHBIX YTBEP)KIEHHUH aBTOpa 0€3
MpUBJICYEHUS (PAaKTUUECKOIO MaTepuara;

[{utnpoBaHue — TOCIOBHOE BBIMCBIBAHUE U3 TEKCTA BBIAECPIKEK, U3BJICUEHUH, Hauboee
CYIIECTBEHHO OTPAXKAIOUIUX Ty WJIA UHYIO MBICIIb aBTOPA;

KoHcnektupoBaHne — KpaTkoe U IOCJIEIOBATEIbHOE M3JI0KEHHE COJIEPIKAHUSA
IIPOYNUTAHHOTO.

KoHcneKT — CoXXHBIH c110co0 M3J105KEeHUs COAep)KaHUsI KHUTH UM CTaThH B JIOTMYECKON
nocie0BaTeNbHOCTH. KOHCIIEKT akKyMylnHpyeT B ce0e Mpeablaylue BUIbl 3alUCH, TO3BOJISET
BCECTOPOHHE OXBAaTUTb COAEPKAHUE KHUTH, CTaTbU. [I03TOMY yMEHHME COCTABIIATH IUIAH, TE3UCHI,
JlenaTh BBIIMCKH U JPYTHE 3alMCH ONIPENEISET U TEXHOJIOTHUIO COCTABICHUS KOHCIIEKTA.

Memoouueckue pexomenoayuu no cOCMasieHu0 KOHCNeKma.

1. BaumaTenpbHO MPOYUTANTE TEKCT. Y TOUYHUTE B CIIPABOYHOU JIUTEPATYpEe HEMOHSITHBIC
cioBa. [Ipu 3anucu He 3a0y/1bTe BBIHECTU CIIPABOYHBIE JTaHHBIE HA MOJIST KOHCIIEKTA.

2. Brigenure riaBHoe, cOCTaBbTE IIIAH.

3. Kpatko cdopmynupyiiTe OCHOBHBIE MOJOXEHHUS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpA.

4. 3aKOHCHEKTHpYWTE  MaTepuasl, YeTKO  cleAays  MNyHKTam  IuiaHa. [lpu
KOHCIIEKTUPOBAHUM CTapalTeCh BBIPA3UTh MBICIb CBOMMHU CIIOBAMH. 3aIlUCH CIEAYeT BECTH
YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiite nutatel. L{luTupys, yduTsiBaiiTe JaKOHUYHOCTh, 3HAYMMOCTh
MBICJIH.

B TekcTe KOHCIEKTa KenaTreabHO NIPUBOJNTH HE TOJIBKO TE3UCHBIE MOJIOKEHUS, HO U UX
JokazarenbcTBa. [Ipu odopmileHMH KOHCIEKTa HEOOXOIUMO CTPEMHTHCS K €MKOCTH Ka)KIOro
npeioxkeHusl. MpICIu aBTOpa KHWUTH CJeAyeT H3JlaraTb KpaTko, 3a00TsIChb O CTWIE U
BBIPA3UTENLHOCTH HAIMCAaHHOTO. YHCIIO0 TOMONHUTENBHBIX JIEMEHTOB KOHCIEKTa JOJKHO OBITH
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JJOTUYCCKU O6OCHOB8.HHI:IM, 3alinucu JOJI?KHBI pacnpeaciIsATbLCA B OHpeﬂeHeHHOﬁ
MOCIIE0BATEIbHOCTH, OTBEYAIOIIEH JIOTMUECKON CTPYKType MmpousBeaeHus. s yrouHeHus u
JIOTIOJTHEHHUS HEOOXOAMMO OCTABJISTh MOJIS.

OBnazneHue HaBbIKAMU KOHCIIEKTHPOBAHHS TpeOyeT OT CTYAEHTa LeJeyCTPEeMIICHHOCTH,
MOBCETHEBHOM CaMOCTOSATEIILHON PabOTHI.

3.2. Memoouueckue pekomenoayuu no n0O20Mo6Ke K NPAKMu4eCcKuM 3aHAmusam

Jus  Toro 4YroObl MNPAKTHYECKHE 3aHATHS HPUHOCHIM MAaKCHUMAJIbHYIO IOJb3Y,
HEO0OXOJUMO IOMHMTb, YTO YIPAKHEHUE U PELIECHUE 3a7ad IPOBOAATCA 10 BHIYMTAHHOMY Ha
JEKLMSIX MaTepuany U CBsI3aHbl, KaK MPaBWJIO, C AETalIbHBIM Pa300poM OTIENIBHBIX BOIPOCOB
JeKIMOHHOro Kypca. CreayeT NOAYEPKHYTh, 4YTO TOJBKO IIOCIE YCBOEHHUS JEKIHOHHOIO
MaTepHuaia ¢ ONpPENEelIeHHOM TOYKHM 3peHus (2 MMEHHO C TOH, ¢ KOTOPOM OH H3jaraercs Ha
JEKIHSIX) OH OyJeT 3aKperIsThes Ha TaOOpaTOPHBIX 3aHATHUAX KaK B Pe3yibTaTe 00CYXKICHUS U
aHajIu3a JIEKIMOHHOTO MaTepuaia, Tak U C MIOMOIIBIO PEelIeHHs IPOOJIEeMHBIX CUTYyallui, 3a1ad.
IIpu 3THX yCIIOBUAX CTYJIEHT HE TOJBKO XOpOILIO YCBOUT MaTepHall, HO U HAy4YUTCs IIPUMEHSTH
€ro Ha MpaKTHKEe, a TaKKe INOJYYUT JOINOJHUTEIbHBIH CTUMYJ (M 3TO OYEHb BaXKHO) IS
AKTUBHOM NPOPabOTKH JIEKLIUH.

IIpu camocTOATENBHOM pEIIEHUH 3ajjady HYKHO OOOCHOBBIBATh KaX/IbI 3Tal perieHus,
UCXOJIs U3 TEOPETUUYECKUX IOJIOKEHUHN Kypca. Ecin CTyIeHT BUAUT HECKOJIBKO ITYyTEH pelIeHUs
npobaemsl (3a7au), TO HY)KHO CPaBHUTh UX U BBIOpaTh camblii panuoHainbHbIM. [lone3no no
Hayaja BBIUMCICHUIH COCTaBHTh KpATKUH IUIaH pemeHust mpoOneMsl (3amauu). Pernenue
IpoOJEeMHBIX 33/a4 WIM IPUMEPOB CleIyeT M3Jlarath MoApoOHO, BBIYMCICHUS paclojiaraTh B
CTPOrOM IIOPSAKE, OTHENAS BCIIOMOTATEIbHBIE BBIYMCICHUS OT OCHOBHBIX. Pemienus npu
HE00XO0IMMOCTH HY>KHO CONPOBOXK/JIaTh KOMMEHTAPHUSIMU, CXEMaMHU, YepPTeKaMU U PUCYHKaAMHU.

CnenyeT HNOMHHUTbH, YTO pEIIEHUE KaXKIAOW ydyeOHOM 3ahauu JOJDKHO JOBOJUTHCS J0
OKOHYATEeJIbHOTO JIOTUYECKOr0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, M IO BO3MOXHOCTH C
BBIBOZOM. [lody4eHHBI OTBET CJenyeT MPOBEPUTH CHOCOOAMH, BBHITCKAIOIIMMHU M3 CYyIIECTBa
naHHoi 3amaun. [lonme3Ho Takke (ecaM BO3MOXHO) pellaTb HECKOJbKHMH CIIOCOOaMHU U
CPaBHUTH IOJYYEHHbIE pe3yibTaThl. PelleHune 3agad JTaHHOIO THIIA HYXXHO IPOAODKATH J0
nproOpeTeHNs TBEP/IbIX HABBIKOB B UX PEIICHUH.

3.3. Memoouueckue pexomeHOayuu no camonposepke 3HAHU

[Tocne n3yyeHHUs: OMpeesIEHHON TeMBbI 1O 3alKCcsIM B KOHCIIEKTE M Y4eOHUKY, a TaKkKe
peLIeHHs] TOCTaTOYHOIO KOJIMYEeCTBAa COOTBETCTBYIOIIMX 3a7ay Ha MPAKTUYECKUX 3aHATHUAX U
CaMOCTOSITENIbHO CTYJEHTY PEKOMEHAYETCSl IPOBECTHM CaMOINPOBEPKY YCBOCHHBIX 3HAHUH,
OTBETHUB HAa KOHTPOJIBHBIE BOIIPOCHI 110 U3YYEHHOM TEME.

B ciyuae He0OX0IMMOCTH HYKHO €I1le€ pa3 BHUMATEIbHO pa300paThCsl B MaTepHUalle.

WNHorpa HELOCTaTOYHOCTh YCBOEGHHS TOTO MJIM MHOTO BOIIPOCA BBIICHAETCS TOJBKO IIPH
M3YYEHUHU JajbHeiero Mareprana. B 3ToM cioyyae Hajjo BEpHYThCS Ha3aJl U OBTOPUTH IIIOXO
YCBOEHHBIN MaTepuasl. BakHbIi KpUTEpHIl yCBOEHHsI TEOPETHYECKOro Marepuaia — yMEHHe
OTBeuaTh Ha BOIIPOCHI JUIsl coOeceToBaHMsI.

Bomnpocsl 1u1s cobecenoBaHust

ba3oBblii ypoBeHb
Tema 1. BBeieHue B NIPOEKTHBII MEHEIKMEHT
1. TexHuuyeckuil IPOEKT UHKEHEPHOTO PelIeHUs
2. VYmhpaBieHue NpoeKTOM WHKEHEPHOTO peIeHHs
3. Kanennapuslii iiaH pa3paOOTKH HHXEHEPHOTO TPOEKTa
4. OnTuMH3anys ¥ peMH)KUHUPUHT HHKEHEPHOTO MPOEeKTa
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5. VHHOBanMOHHBIE MPOEKTHI I MHXEHEPHBIX pEIICHUH

6. TecTupoBaHUE HHKEHEPHOTO IPOEKTA

7. CrangapTu3alus KauecTBa MHXEHEPHOIO MPOEKTa

Tema 2. MeToabl M CpeACTBA MPOEKTHOI0 MEHEIKMEHTA

8. d@opmanmzanus TpeOOBaHUI K HHKEHEPHOMY MPOEKTY

9. IlonsiTHe KOHPUTYPAMOHHOTO YIPABICHUS IPOCKTOM

10. VYmpaBneHue BepCcUsSIMHU HHKEHEPHOTO IPOEKTa

11. Vnpasnenue cOopkamMu IpH pa3pabOTKe HHKEHEPHOTO MPOSKTa

12. CpenctBa BEpCHOHHOTO KOHTPOJISI HHKEHEPHOTO IPOEKTa

13. JluarpamMMHBIC TEXHUKH B pabOTE CO 3HAHUSAMU

14. Jlnarpammbl UCIOJIb30BaHUS B pabOTE CO 3HAHUSIMU

15. KapTbl namsiTi A5 MTH)KEHEPHOTO MTPOEKTa

16. Umxenepusie pemenusi. OcHoBHbIe MpuHIUTIBI MSF

Tema 5. MeT010/10THsl IPOEKTHOI0 MEHEIKMEHTA NHKEHEPHBIX 327124

17. IlpoekTupoBaHHe UHKEHEPHBIX PELLICHUH.

18. TectupoBaHNE UHKEHEPHBIX PEIICHUN

19. Crangaprusanus KauecTBa HHKEHEPHOTO MTPOCKTA

20. Metoasl obecriedeHrs KauecTBa MHKEHEPHOTO MPOEKTa

21. TloHsATHE TECTHPOBAHUS MHKEHEPHOTO MIPOCKTA

22. MacmrabupoBanue komanel MSF. Monens mpomecca.

23. YmparieHre KOMIPOMHUCCAMH MPHU pa3padOTKe HHKEHEPHOTO MPOCKTA

24. Paszpabotka urxxkeHepHoro npoekra. [Tousitue CMML

25. Yposuu 3pernoctu nporeccoB o CMMI

26. OGmnactu ycoBepieHCTBOBaHUS B MeTogoiorun CMML

27. OGmee onricanue "THOKUX" METOJIOB pa3pabOTKH WHKCHEPHOTO IMPOCKTA

28. Bepudukanus, Banuaanus U ayJuT HHKEHEPHOTO MPOEKTa

Tema 6. MeToabl ynpaBjieHHsI Ka4eCTBOM HHKEHEPHOI0 MPOEKTa

29. MeTpHKH KauecTBa MHXXEHEPHOTO MPOEKTa

30. CrammapTHBIH METOJ] OIEHKH 3HAYCHUH IMOKa3aTesIei KauecTBa MHKCHEPHOTO MPOCKTa

31. VnpaBieHue KaueCTBOM MHKEHEPHOIO IPOEKTa

32. Extreme Programming: o0miee onrcanue, OCHOBHBIE PUHIIAITBEI MH)KEHEPHBIX PEIICHUI

33. Pa3paboTka HHXXEHEPHOTro MPOeKTa. Scrum

34. O630p texnonoruu Microsoft Visual Studio Team System st HHXEHEPHOTO POEKTA

35. VnpaBnenue cOopkamMu MpH pa3padOoTKe HHKEHEPHOTO IPOEKTa

36. Cpencra BEpCHOHHOTO KOHTPOJISI MHKEHEPHOTO MIPOESKTA
IHoBbIIEHHBIN YPOBEHD

Tema 1. BBeieHne B NPOEKTHbII MeHEI:KMEHT

Bepudukanus u Banmuaanus HHXEHEPHOTIO MPOEKTa

[ToHsATHE TECTHPOBAHUS MHKEHEPHOTO MTPOCKTA

Metoab! BepupUKaIui HHXEHEPHOTO MPOEKTa

KadecTBO 1 Ha/Ie)KHOCTh MH)KEHEPHOTO MTPOEKTA

[Tpoduiin OTKPBITHIX HHPOPMALIMOHHBIX CHCTEM

OyHKIIMOHATBHBIE U TEXHOJIOTHYECKHIE CTAHIAPThI HHKEHEPHOTO MPOEKTa

MHoromnosnb30BaTeabckas UHQOpMaIOHHAsI CUCTEMA

Pabounii npoekT HHPOpMAIMOHHOM cucTeMbl. JIUCIUIIITMHA 00513aTENIbCTB.

TexHu4eckuit NpoeKkT HHPOPMALMOHHON CUCTEMBI

10 VYnpasienre NpoeKToM HH(POPMAIIMOHHOM CUCTEMBI

11. IlpuHnmnsl BepupHUKaIMU U TECTUPOBAHUS HMHKEHEPHOTO MPOEKTa

Tema 2. MeToabl M CpeACTBA NPOEKTHOI0 MEHEIKMEHTA

12. TlpuHIUIBI OpraHU3aluy TPOSKTUPOBAHUS HHKEHEPHOTO MPOEKTa

13. 3amaum obecrnieueHns Ka4yecTBa HHYKEHEPHOTO TIPOCKTA

14. Mertonpl uccie0BaHUS KauecTBa HHXEHEPHOTO MPOEKTa
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15. 3angaum obecrieueHust HaICKHOCTH MHKEHEPHOTO IPOEKTa

16. Mertonpbl uccienoBaHus HAJIEKHOCTH MHKEHEPHOT O MPOEKTa

17. DKOHOMHUKO-TIPaBOBBIE OCHOBBI pa3pabOTKH MHKEHEPHOTO MPOEKTa

18. ABTOMaTHueCcKOe TECTUPOBAHHE MH)KEHEPHOTO IIPOCKTA.

19. OrtkpeiTas apxuTekTypa HHYOPMAITHOHHBIX CUCTEM

20. CucrtemHas MH)KEHEpUs: TOUKA 3pEHUSI U XapaKTEPUCTUKU TOUYEK 3PEHUS

Tema 5. MeT010/10THsI IPOEKTHOI0 MEHEKMEHTA HHKEeHEePHBIX 3a/1a4

21. ApXuTEKTypa IpOrpaMMHBIX KOMIIJIEKCOB JJIsl HHXEHEPHOI'O POEKTa

22. CranaapTbsl IPOSKTHPOBAHHS IPOIPAMMHOT0 00ECIICUeHUSI HH)KEHEPHOTO IPOEKTa
23. CranaapTsl pa3pabOTKH IPOrpaMMHOI0 00eCIeueHUs] HHKEHEPHOIO IIPOEKTa

24. Metoap! pa3pabOTKH MPOTPAMMHBIX KOMITJIEKCOB HH)KEHEPHOTO MPOEKTa

25. MeTobl OLIEHKH CI0KHOCTH QJIFOPUTMOB U IPOrPaMM MH)KEHEPHOTO IIPOEKTa

26. IlpuMeHeHHE HHCTPYMEHTOB pa3pabOTKU HH)KEHEPHOTO MPOEKTa

27. YupapneHue TpeOOBaHUAMH K HH)XCHEPHOMY MPOEKTY

28. Bwuabl TpeOOBaHUN K MHKEHEPHOMY MIPOCKTY

Tema 6. MeToabl ynpaBjieHHsI KA4eCTBOM HHKEHEPHOI0 NPOEKTA

29. MopenupoBaHHe CTPYKTYPbl HHKEHEPHOTO TIPOEKTa

30. OOBEKTHO-OPUEHTUPOBAHHOE MOJIEIMPOBAHUE UHKEHEPHOTO PEIICHUS

31. Metoap! pa3pabOTKH MPOTPAMMHBIX KOMILJIEKCOB I MH)KEHEPHOTO IIPOESKTa

32. IlpuHuuns! BepupUKayu U TECTUPOBAHUS HH)KEHEPHOTO IIPOEKTa

33. Bepudukanus u Bamuaanus nporpaMMHBIX TPOAYKTOB Il MHKEHEPHOTO IPOESKTa
34. IloHsATHE TECTUPOBAHUS MPOTPAMMHBIX CPEJICTB JUIsl HHXKEHEPHOT'O ITPOEKTa

35. Meronb! BepuduKanuyu 00bEKTHO-OPUEHTHPOBAHHBIX MPOTPaMM

36. KadecTBO 1 HaJIe)KHOCTh IPOTPAaMMHOTI'0 00eCIIeueHHs! ISl MH)KEHEPHOTr0 MIPOEeKTa
37. MeTpuKH KauecTBa MPOrPaMMHOTO 00eCTieueHus ISl HHKEHEPHOTO MPOEKTa

38. CranpapTHbII METO/ OLICHKH 3HaYEHUH IOKa3aTellel KauecTBa MHXXEHEPHOT0 IPOeKTa
39. VYmpapieHue KaueCTBOM MH)KEHEPHOTO MPOEKTa

40. OnTumu3alnys U peUMHXUHUPUHT HHKEHEPHOTO MTPOEeKTa

4.4. Memoouueckue pexomeHOayuy nO HANUCAHUIO HAYYHBIX MEKCMO8 (00K1a008, pedepamos,
acce, HAYUHBIX cmametll U m.o.)

Ilepen Tem, Kak MPHUCTYNUTh K HANKMCAHWIO HAYYHOTO TEKCTa, BAXXHO pa3o0parhcs,
KaKoBa MCTHUHHAs 1eJb BaIlleT0 HAYYHOTO TEKCTa - HSTO MOMOXKET BaM Pa3yMHO paclpeesiuTh
CBOM CHJIBI U BPEMSI.

Bo-niepBbIX, cHauana HYXHO ONpPENENHUTHCA C WIEeH HAy4HOTO TEKCTa, a ISl 3TOTO
HEOOXOJUMO HAyYUTHCS JIMOO OTHOCUTHCS K pa3HBIM SBJICHUSM U (akTaM HECKOJIbKO
KPUTHYECKH (CBOS HJed — KaK MHas TOYKa 3PEHHUs), TMOO HAYYUTHCS YBIEKATHCS KAKUMHU-TO
W3BECTHBIMH UJCSIMH, KOTOpPBIE HYXIAIOTCS B JIOpa0OTKe (Wues — KaKk ONTHMHCTHYECKas
MO3UIMSl U HAMpaBICHHOCTh Ha JajbHeWIIee COBEPIICHCTBOBAHHME YK€ H3BECTHOr0). Bo-
BTOPBIX, HAYIUTHCS OPTaHU30BBIBATh CBOE BPEMSI.

[Tucate crneayer SICHO W TOHSATHO, CTapasch OCHOBHBIC MOJIOKEHHS (HOPMYITHUPOBATH
YEeTKO M HEABYCMBICIEHHO (4TOOBI M caMOMy IMOHSTHO ObLIO), a TakXkKe CTPEeMSCh
CTPYKTYpUPOBATh CBOM TEKCT.

Cucrematuzansi ¥ aHaATU3 W3YYCHHOW JUTEpAaTyphl IO MPOOJIeMe WCCIIeIOBAHHS
MO3BOJIAIOT CTY/IEHTY HamucaTh paboTy.

Paboumii BapmaHT TekcTa JTOKJIaja MPEIOCTaBISIETCS PYKOBOAMTENIO Ha TpoBepky. Ha
OCHOBe palouero BapuaHTa TEKCTa PYKOBOJIUTENb BMECTE€ CO CTYACHTOM OOCYyXaaer
BO3MOKHOCTH JOPA0OTKH TEKCTa, €ro opopMIIeHHE.

Cmpyxmypa doxnada:
— Bsenenne (He Oomee 3-4 crtpanwuil). Bo BBeneHum HE0oO0X0IMMO 0OOCHOBATH BHIOOD
TEMBI, €€ aKTYaJIbHOCTh, OYEPTUTh OOJIACTh HCCIIEIOBAaHUS, OOBEKT MCCIIEAOBAHMS, OCHOBHBIC
eI U 33]]a491 UCCIIeTOBaHMUSI.
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— OcCHOBHas 4acTb COCTOMT U3 2-3 pa3nenoB. B HUX pacKpbIBaeTcs CyTh HCCIIETyeMOMN
po0JIeMBl, IPOBOAUTCS 0030p MHUPOBOI JIMTEpATyphl M UCTOUHUKOB VIHTEpHET 1O mpeamery
UCCIICIOBAHMsI, B KOTOPOM JIaeTCsl XapaKTEPUCTHKA CTENEHH Pa3padOTaHHOCTH MPOOJIEMBI H
aBTOPCKasl aHAINTUYECKas OLIEHKAa OCHOBHBIX TEOPETUYECKMX IIOJXOJ0B K €€ PELICHHMIO.
W3noxenne martepuasia HE JODKHO OrPAaHMYMBATHCS JIMIIb OIMUCATEIBHBIM TOIXOIOM K
pacKpbITHIO BbIOpaHHON TeMbl. OHO TakXe [OJDKHO COAEp)KaTh COOCTBEHHOE BHIECHHE
paccMaTpuBaeMoil POOIEMbl U M3JI0KEHHUE COOCTBEHHON TOUKM 3pEHHS Ha BO3MOXKHBIC ITYTH
ee peleHusl.

— 3akmouyenue (1-2 crpanunpl). B 3aKkiilou€HUM KpAaTKO H3JIAraroTCsl JOCTUTHYTHIE MpU
M3YYEHHUH MTPOOJIEMBI eI, IEPCIIEKTUBBI Pa3BUTHUS UCCIIEyEMOT0 BOIIPOCa

— Cnucok HCNoJIb30BaHHOHN JnTepaTypbl (He MeHblle 10 MCTOYHUKOB), B an(aBUTHOM
nopsiake, OQOPMIIEHHBII B COOTBETCTBMM C MPHUHATBIMM IpaBuwiamMu. B crucok
UCTOJB30BAHHONW JIUTEPATyphl PEKOMEHIYeTCS BKIOYaThb pabOThl OTEYECTBEHHBIX U
3apy0Oe’KHBIX aBTOPOB, B TOM YHCJIE CTaThH, OIIyOJMKOBaHHbIE B HAYYHBIX KypHaJaX B TEUECHHUE
MocJeTHUX 3-X JIeT U CChUTKU Ha pecypcsl cetu MHTepHerT.

— Tlpunoxxenue (mpyu HEOOXOAMMOCTH).

Tpebosanus k ogpopmaenuro:

— TEKCT C OJJHOH CTOPOHBI JIUCTA;

— mpudt Times New Roman;

— Kerub mpudTa 14;

— MEXCTpPOYHOE paccTosHue 1,5;

— TOJs: CBEepXYy 2,5 cM, cHU3Y — 2,5 cMm, ciieBa - 3 cMm, crpasa 1,5 cwm;
— pedepar A0KeH ObITh PECTABICH B COPOIIIOPOBAHHOM BHJIE.

Tlopsook 3awumul 0oxknada:

Ha 3ammry moxiana oTBoAWTCS 5-7 MHHYT BPEMEHH, B X0JIe KOTOPOTO CTY/ICHT JOJKEH
MoKa3aTh CBOOOJHOE BIAJCHHE MaTepuaJoM IO 3asBieHHOW Teme. [lpu 3ammre mnokmanga
MIPUBETCTBYETCS MCIIOIH30BAaHUE MYJIbTHMEIUA-TIPE3CHTAIINH.

Jloknan oOIeHUBAeTCs MO CIEAYIONIUM KPHUTEepUsiM: coOnrogeHne TpeOOoBaHUM K ero
0(OPMIICHHIO; HEOOXOAUMOCTh M JIOCTATOYHOCTH JIJIST PACKPBITHS TEMbI MPUBEJICHHONW B TEKCTE
noknana uHpopMaluy; yMeHHe CTyJeHTa CBOOOJHO M3NaraTb OCHOBHBIC WU, OTPAKEHHBIE B
JIOKJIA/Ie; CIIOCOOHOCTH CTY/IEHTA TOHSATHh CYTh 33J]aBa€MbIX IPEITIOIaBaTEeNIeM U COKYPCHUKAMH
BOIPOCOB U C(HOPMYIUPOBATH TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABISIETCS CTYIEHTY, €CIIM B JAOKIaJe CTYIEHT HCUEPIbIBAIOIIIE,
MIOCJIEIOBATENBHO, YETKO M JIOTUYECKH CTPOMHO M3JIaraeT MaTepualr; CBOOOIHO CIPABISIETCS C
3a/layaMH, BONPOCAaMHU M JPYTHMMH BHJaMU TMPUMEHEHUs 3HAHWW; UCTONBb3YeT ISl HalHUCaHUs
JOKJIaJla COBPEMEHHBIC HAay4YHBIC MAaTepHabl, AHAIM3UPYET TOJTYyYCHHYI0 HWH(POPMAIIHIO;
MPOSIBIISIET CAMOCTOSTEIFHOCTD MIPH HAMMCAHUU JIOKJIA/Ia.

Oyenka «xopouwio» BBICTABISETCS CTYACHTY, €CIHM KAdeCTBO BBIMOJHEHHS JOKJIaa
JOCTaTOYHO BhICOKOE. CTY/IEHT TBEP/IO 3HAET MaTepUall, TPaMOTHO U 1O CYIIECTBY U3JIaraer ero,
HE JIONyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOCHI TI0 TEME JIOKJIa/Ia.

Oyenkxa «y0oeiemeopumenbHo» BBICTABISAETCS CTYACHTY, €CIM MaTephal TOKiIajaa
U3JIaraeTcss YaCTHYHO, HO MPOOENbI He HOCAT CYIIECTBEHHOTO XapaKTepa, CTYIEHT IOIMyCKaeT
HETOYHOCTH M OIIUOKU TPH 3alUTe JOKJIana, 1aeT HEIOCTATOYHO MPaBUWIbHBIE (DOPMYITHPOBKH,
HaOJIF0Tal0TCSl HAPYIICHUS JIOTUIECKOH ITOCIIE0BATEIFHOCTH B M3JIOKEHHH MaTepHara.

Oyenka «ney0061emeopumenbHoy BBICTABIAETCS CTYIEHTY, €CIU OH HE MOJTrOTOBUII
JOKJIQJl WJIM JIOMYCTHJI CyIIecTBeHHBbIe OMMOKU. CTYyHEHT HEYBEpEeHHO H3JIaraeT MaTepua
JTOKJIaJa, HE OTBEYAET Ha BOIMPOCHI MPEMOIaBaATENs.

Onucanue wkanvl OYyeHU8aHUs.
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MaxkcuMaabHO BO3MOXKHBIM 0aill 3a BeCh TEKYIIUHA KOHTPOJIb YCTAaHABIMBACTCS PaBHBIM
55. Tekyuiee KOHTPOJIbHOE MEPOIPUATHE CUUTAETCS CAAHHBIM, €CJIM CTYAEHT MOJIy4Ws 32 HEro
He MeHee 60% OT yCTaHOBJIEHHOTO JJISi 3TOTO KOHTPOJISI MaKCUMaJbHOTO Oasa. PedTHHrOBBII
0asu1, BBICTABIISIEMBIN CTYJIEHTY 3a TEKyIee KOHTPOJIbHOE MEPOIPUITHE, CAAHHOE CTYIEHTOM B
YCTAHOBJICHHBIE T'Pa)UKOM KOHTPOJBHBIX MEPONPHUSATHH CPOKH, OMPEACISICTCS CIEAYIOIINUM
obOpazoM:

YpoBeHb BBHITIOTHEHUS! KOHTPOJIBHOTO 3aaHns | PelTuHroBbIit 6amt (B % OT MakCHMaIbHOTO Oajuia
3a KOHTPOJIBHOE 3aJ]aHuE)
OTIUYHBIT 100
Xoporuit 80
Y 10BIICTBOPUTEIbHBIN 60
HeynornerBopuTenbHbIHM 0

Tembl 3cce (pedpepaToB, 10KIa10B, COOOLLIEHUI)

Ba3oBblii ypoBeHb
Tema 1. BBeieHne B NpOeKTHBII MeHEIKMEHT
1. Onrumuzanus ¥ peuHXUHUPHUHT HHKEHEPHOTO MPOEKTa
2. VHHOBalMOHHBIE MPOEKTHI MHKEHEPHBIX PELICHUH.
3. TecrupoBaHue HHXEHEPHOTO MTPOEKTA
4. CranpapTu3anus KauecTBa MHKEHEPHOI'O MPOEKTa
Tema 2. MeToabl U CpeACTBa MPOEKTHOI0 MeHeIKMEHTA
dopmanuzanus TpeOOBaHUIN K HHKEHEPHOMY IPOEKTY
[ToHsiTHE KOHPUTYPAITIOHHOTO YIPABICHHS TPOESKTOM
VYnpaBieHne BepCcUsIMU HHKEHEPHOTO MPOEKTa
VYrnpasnenue cOopkamu Mpu pa3padoTKe HHKEHEPHOTO MPOEKTa
CperncTBa BEpCHOHHOT'O KOHTPOJISI HHKEHEPHOTO MPOEKTa
TeMa 3. MeHeaKMEHT 3TANOB *KU3HEHHOr0 IMKJIA HH/KEHEPHOT0 MPOEKTA
10. JlmarpamMMHbIe TEXHUKU B pabOTe CO 3HAHUSAMHU
11. dunarpammsl UCHIOJIb30BaHUs B pabOTE CO 3HAHUSIMU
12. KapTel namsTH 171 IPOEKTa HHXEHEPHOTO PELIeHHUs
13. Ocnoruble npuHIHTEI MSF
Tema 4. TexHO10rMH NPOEKTHOI0 MEHEI)KMEHTA B PellIeHMH HHKeHEePHBIX 3a1a4
14. VIHHOBaIMOHHBIC WHXKEHEPHBIC POECKTHI.
15. TectupoBanue MHPOPMALMOHHON CUCTEMBI U1l HHKEHEPHOTO MIPOEKTa
16. Cranmapru3zanus kKayecTBa HHPOPMAIMOHHBIX CHCTEM JUISI MH)XEHEPHOTO MPOEKTa
17. Meroas! obecniedeHrs: KauecTBa HH(POPMAIMOHHBIX CUCTEM JUIsl HH)KEHEPHOTO MPOEKTa
Tema 5. MeT0o10/10TMsl MIPOCKTHOI0 MEHE>KMEHTA NHKEHEPHbIX 3a71a4
18. IlonsTHE TecTUpPOBAaHUS UH(OPMAIITMOHHON CUCTEMBI JJIs1 MHKEHEPHOTO IPOEKTa
19. MacmrabupoBanue koman bl MSF. Mojens nporiecca HHXSHEPHOTO IMPOEKTa
20. Pa3pabotka unxenepHoro npoekta. [Tonarue CMMI.
Tema 6. MeToabl ynpaBjieHHsl KA4eCTBOM HHKEHEPHOI0 IIPOEKTAa
21. VYposnu 3penoctu npoueccos no CMMI
22. Obnactu ycoBepIIeHCTBOBaHUs B MeTonosorun CMMI.
23. Obuiee onucanue "THOKUX" METOJIOB Pa3pabOTKU MHKEHEPHOTO IPOEKTa
Tema 7. O030p cOBpeMeHHbIX TEXHOJIOTHA MEHEIKMEHTA MHIKEHEPHBIX 3a/1a4
24. Bepudukanus, BaTuaanus U ayauT HHOOPMAIIMOHHBIX CUCTEM JJIS1 MHKEHEPHOT'O MPOEKTa
25. MeTpuKH KauecTBa MPOrpaMMHOTO 00ECTIeUeHUSs JIIsl HHKSHEPHOTO MPOSKTa
26. CranaapTHBIM METO OIICHKH 3HaYeHUH IOKa3aTeslel KauecTBa MpoeKTa

Tema 8. 'mOkast MmeTonoJiorusi ynpapJjenusi npoekramu: Agile, Scrum, Kanban, XP, APF
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27. YrpaBieHue KaueCTBOM HH)KEHEPHOT'O IPOEKTa

28. Extreme Programming: o01iee onrucanrie, OCHOBHBIC IPUHIIUTIBI PEIICHUS

29. Pa3paboTtka nH(GOPMALMOHHBIX CHCTEM JUIsl HHKEHEPHOTO MPOEKTa. Scrum

30. O630p texnomoruu Microsoft Visual Studio Team System

IloBBIlICEHHBIN YPOBEHD

Tema 1. BBeieHne B NIpOeKTHBIN MeHEIKMEHT

1. Bepudukauus u Baauaanus mporpaMMHBIX TPOAYKTOB

2. TlonsATue TecTUpPOBaHMS MPOTPAMMHBIX CPEJICTB LIS HHKEHEPHOTO MPOEKTa

3. Mertoas! BepupuKauu 00beKTHO-OPHEHTUPOBAHHBIX POTPaMM

4. KadecTBO U HaJIeKHOCTh TPOrPAMMHOT0 OOECTIeUEHUS Il MH)KEHEPHOro MPOEKTa
Tema 2. MeToabl M CPeCTBA NPOEKTHOI0 MEHEI)KMEHTAa

5. IIpodunm OTKPHITEIX HHHOPMAIIMOHHBIX CUCTEM

6. @yHKIMOHAIBHBIC U TEXHOJIOTUYECKHE CTaHAPThl HH)KEHEPHOTO MPOEKTa

7. MHoromnonb30Barenbckas HHGOPMAIMOHHASA CUCTEMA JUISl HHKEHEPHOTO MPOEKTa
Tema 3. MeHe:XKMeHT 3TANOB KU3HEHHOI'0 IIUKJIA HHKEHEPHOI0 MPoeKTa

8. Pabouwmii mpoekT nHGOPMAITMOHHOM CHCTEMBI. JIMCITUTUIMHA 0053aTeIIbCTB.

9. TexHu4eckuil MPOEKT HHPOPMALMOHHON CUCTEMBI I MH)KEHEPHOTO MTPOESKTa
10. VYmnpaBneHue npoeKkToM HHGHOPMAITMOHHONW CHCTEMBI
Tema 4. TexHOJI0rMH NPOEKTHOI0 MEHEI)KMEHTA B PellleHMU WHKeHEePHBIX 3a/1a4
11. TIpuHIMIBI OpraHU3aIK MPOSKTHPOBAHUS U MPOrPAMMHBIX KOMILIEKCOB

12. 3apgaum obecrieueHns1 Ka4ecTBa MPOrPAMMHBIX KOMIIOHEHTOB JIJIsl HHKEHEPHOTO TIPOEKTa
13. Merob! uccaen0BaHus KadyecTBa MPOTrPAMMHBIX KOMIIOHEHTOB

14. 3apaum obecnieueHus: HaAEKHOCTU IPOIPAMMHBIX KOMIIOHEHTOB
Tema 5. MeTo10,10THsI IPOEKTHOT0 MEHE:KMEHTA HHKEHEPHBIX 3a/1a4

15. Meroap! uccien0BaHus HAISKHOCTH IPOTPAMMHBIX KOMIIOHEHTOB

16. DKOHOMUKO-TIPABOBBIE OCHOBHI pa3pabOTKU WHKEHEPHOTO MPOEKTa

17. ABTomaTH4ecKoe TECTUPOBAHUE WHIKEHEPHOTO MPOEKTA.
Tema 6. MeToabl ynpaBjieHHs] KA4eCTBOM HHKEHEPHOI'0 MPOEKTa

18. OrtkpeiTast apXuTeKTypa HHPOPMAITMOHHBIX CUCTEM IS HH)KEHEPHOTO MPOESKTa
19. CucreMHas MHXXEHEpHs: TOUKA 3pEHUS U XapaKTEPUCTUKU TOUEK 3PEHHS

20. YmparieHHe KaueCTBOM WHKEHEPHOTO MPOCKTa

21. OnTtumMuzanus ¥ peMHXUHUPHUHT HHKEHEPHOT'O MPOEKTa
Tema 7. O630p coBpeMeHHBIX TEXHOJIOTHII MeHe»KMEHTAa HHKEHEPHBIX 3a71a4

22. ApXUTEKTypa IpOrpaMMHBIX KOMIIJIEKCOB JJIsi HHXEHEPHOI'O MPOEKTa

23. CranmapTsl IPOSKTUPOBAHUS TPOTPAMMHOTO 00ECTICUCHUST

24. CranaapThl pa3pabOTKU IPOrPpaMMHOT0 0OecrieueH s Uil MHKEHEPHOro POEKTa
25. Metoap! pa3paOOTKH MPOTPAMMHBIX KOMITJIEKCOB IS HH)KEHEPHOTO TPOEKT
Tema 8. 'mOkasi MmeTogo10rHs ynpasjaeHus: npoexkramu: Agile, Scrum, Kanban, XP, APF
26. MeTo/1bI OIIEHKH CIIOKHOCTH JITOPUTMOB H TTPOTPaMM

27. TlpuMeHeHHEe HHCTPYMEHTOB pa3paboTKU HH(POPMALMOHHBIX CUCTEM

28. VYmuparienue TpeOOBaHUAMHU K HHPOPMAITMOHHOW CHCTEME

29. Bwuapl TpeboBaHui K MHYOPMAITMOHHON CHCTEME Il MH)KEHEPHOTO MPOEKT

30. MopenmupoBaHue CTPYKTYPbI HH()OPMAITMOHHBIX CUCTEM, BU/IBI MOJIEIEH

31. OOBEKTHO-OPUEHTUPOBAHHOE MOJICTMPOBAHUE UHKEHEPHOTO pEIICHUS

32. IMpuHIUIB BepudUKAINHA U TECTUPOBAHUS HHKEHEPHOTO MTPOEKTA

33. Bepudukanuus u Banuaanus IporpaMMHBIX ITPOTYKTOB

34. TloHsATHE TECTHPOBAHUS TIPOTPAMMHBIX CPEJICTB

35. Meronbl BepuduKayu 00bEKTHO-OPUEHTHPOBAHHBIX MPOTPaMM

36. KadecTBO M Ha/Ie)KHOCTH TTPOTPAMMHOTO 00eCTIeUeHUS UTsI WHKEHEPHOTO MPOEKT
37. MeTpHKH KauecTBa MH)XEHEPHOTO MPOEKTa

38. CranmapTHBIH METOJ] OIEHKH 3HAYCHHH IMOKa3aTesIei KauecTBa MHKCHEPHOTO MPOCKTa
39. VmnpaBieHue KaueCTBOM MHKEHEPHOI'O IPOEKTa
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40. OnTuMH3aLus ¥ pEMHKUHUPUHT HHKEHEPHOT'O IIPOEKTa

4.5. Memoouueckue pexomenoayuu no n0020MmMoeKe K 3aueman

[Tporenypa 3auera Kak OT/ACIbHOE KOHTPOJILHOE MEPOTIPUATHE HE MIPOBOIUTCS, OIICHUBAHKE
3HAHHUN 00YYAIOIIErocs MPOUCXOAUT IO PE3YJIbTaTaM TEKYIIErO KOHTPOJIS.
3aueT BBICTABIIACTCS IO Pe3yjbTaTaM pabdOThl B CEMECTpE, MPHU claue BCEX KOHTPOJIbHBIX
TOYEK, MPEAYCMOTPEHHBIX TEKYIIMM KOHTpPOJIEM ycreBaeMocTH. Eciu mo wuToram cemectpa
oOyuatomuiicss umeeT ot 33 mo 60 GaioB, eMy CTaBUTCS OTMETKa «3auTeHo». OOydaromemycs,
HUMEIOIIEMY 10 UTOTaM ceMecTpa MeHee 33 6a/uioB, CTABUTCS OTMETKA «HE 3aUTCHOY.

Konuuecmeso 6annos 3a 3auem (S3au) npu paziuunsvix peumune08bix OALIax
nO OUCYUNIUHe NO Pe3yIbmamam pabomsl 8 cemecmpe

PeliTHHTOBBIN 02J1J1 IO AU CHMIIJINHE Koaun4yecTBo 6a/10B 3a 3a4et (S3a4)
1o pe3yJbTaTam padoTnl B cemectpe (Rcem)
50 < Rcem < 60 40
39 < Rcem< 50 35
33 <Rcem < 39 27
Rcem< 33 0

KoHnTpoJas camocTosiTe/IbHON PadOTHI CTYI€HTOB

KonTponb caMocTosTenbHON pabOThl MPOBOIUTCS MPENOIaBaTEIeM B ayIUTOPHUU.

[IpenycMOTpeHbl CIEAYIOIIME BHUbI KOHTPOJIA: cOOeceOBaHHE, OLICHKA BBIMNOIHEHUS
JIOKJIaJia U €ro Mpe3eHTal|H.

[TogpoOHBIE KpUTEpPUU OICHWBAHMS KOMIIETCHIMM TpuBeAeHb B DOHIE OIEHOYHBIX
CPENCTB JJIsl TPOBEACHUS TEKYILEH U MPOMEKYTOUHOU aTTECTALIUU.

PeKOMeH)]yeMaﬂ JUuTepaTypa i HHTCPHET - PECYpPChI:

OcHoBHas1 JIUTEpaTypa:

1. Aaucumos, A.A. MeHemxMeHT B chepe nHHOPMALMOHHON O€30MacCHOCTH @ KypC JIEKIHH /
A.A. AaucumoB. - M. : atepret-YHuBepcuter Mapopmannonnsix Texnomnoruit, 2009. - 176 c.
- (OcHoBBI MHPOPMAIMOHHBIX TexHOJorHui). - ISBN 9778-5-9963-0237-6 ; To xe
[DOnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232981.

2. adopmanimoHHBIA 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 [ D1eKTpOHHBI
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=119528.

Jlonmo/IHMTeIbHAS JIUTepaTypa:

1 Kynemos, A. B. KoHTpakThl W BHEUIHETOpromas JOKyMEHTalus : y4yeb. mocobue
/ A.B. Kynemos, JI.LA. XXentoBa, O.B. lumkuna. - CII6. : Tpounkuit moct, 2012. - 256
c. : min. - Ha yueOnmke rpud: Jom.YMO. - IIpun.: c. 211-256. - bubmmorp.: c. 208-210. -
ISBN 978-5-4377-0002-0

2 ApycramoB, 3. A. BHemnHeskoHOMHYECKasl IESATENbHOCTh : y4dyeOHHK / D.A.
ApycramoB, P.C. AngmpeeBa. - M. : KHOPVYC, 2011. - 168 c. - (Cpennee
npodeccuorampHoe obOpa3oBanue). -IIpwi.: ¢. 158-165. - bubmwmorp.: c. 146-147. - ISBN 978-5-
406-01065-5
NuTepHeT-pecypcenl:
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http://biblioclub.ru/index.php?page=book&id=232981
http://biblioclub.ru/index.php?page=book&id=119528

1. http://www.ved.gov.ru/ - mopray BHEIIHEAKOHOMHYECKOW HH(POPMAIIHH.

DOneKTpoHHbIE OUOIMOTEUHBIE CHCTEMBI:

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

3. http://lmww.iprbookshop.ru/ - DekrporHas GUOIHOTEYHAS CHCTEMA.

4. https://elibrary.ru — nay4nas 3;eKTpoHHas: OMOIHOTEKA

[IpodeccuonanpHbie 0a3bl JAHHBIX

5. http://leconomy.gov.ru - odwurmansHbi caliT MuUHHCTEPCTBA SKOHOMHUYECKOTO
pa3BUTHS
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