[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®MO: LLe63yxosa TatbaHa Anek AP IC TEPCTBO HAYKHU Y BBIC

[ITEI'O ObPA3OBAHUA PO

Homxsocre: upexTopgnge BNGTETEE PHEY RXPCTBEETOE ABTOHOMHOE OBPA3OBATEJILHOE

(enepanbHoro yHUBepCUTETA

Hors neemesn 24042004 000100 Y IPEXKIEHME BBICIIETO OBPA3OBAHHSI
Vet morpait knos: «CEBEPO-KABKA3CKUI ®EJEPAJIBHBIA YHUBEPCUTET»

d74ce93cd40e39275c3ba2f58486412a1c8ef96f [IATUrOpCKuiA MHCTUTYT

¢dumman) CKOY

MeToanyeckue yKkazaHus
110 BBIITOJIHCHHIO IIPAKTUUICCKUX pa60T
O JUCIHUIIJIMHE
«ITPOEKTHBI MEHE[)KMEHT B PEHIEHUY WH)XEHEPHBIX 3AJIAY»

JJI1 HaIIpaBJICHUS ITOATOTOBKH 0

8.03.01 CrpouTenbCcTBO

HarpaBJICHHOCTH (Mpoduiib) CTPOUTENLCTBO 31AHUH U COOPYKEHUI

HsiTurop
2024

CK



COJEPKAHUE

BBEJIEHUE
1. HEJIb 1 BAJAYN OCBOEHUA JUCIHHAUTTIINHBI
2. ObOPYIOBAHUE U MATEPUAJIBI

3.HanmeHOBaHNE IPAKTHYECKUX 3aHIATHHA

CTPYKTYPA I COAEPXKAHME MPAKTUYECKWX 3AHATHUI

o o A A B W

IIpakTrueckas pa60Ta 1. BBenenue B IpOCKTHBIN MECHEIKMEHT

IIpaxkTryeckas padora 2. MeToAbI M CPeICTBA IIPOEKTHOIO MEHEHKMEHTA 13

IIpaxkTryeckas padora 3. MeHEDKMEHT 3TaloOB )KM3HEHHOIO [IMKJIAa MHKEHEPHOIO IPOEKTa 19

[IpakTrueckas padora 4. TeXHOJIO0IrHH OPOSKTHOIO MEHE/UKMEHTA B PELIEHUH UHKEHEPHBIX 3a1ay = 27

[IpakTrueckas padora 5. MeTononorus TpoeKTHOIO0 MEHE/DKMEHTA MHKEHEPHBIX 3a/1a4 34

[IpakTrueckast padora 6. MeToas! yIIpaBiIeHUs] KAUECTBOM MHYKEHEPHOI'O IIPOEKTA 42

IIpakTraeckas pa60Ta 7. 063013 COBPEMEHHBIX TEXHOJIOTUNA MCHEKMCHTA MHKCHEPHBIX 3a7a4

[Ipaktuueckas padora 8. [mOkas MeTomosorus yupasieHus npoekrtamu: Agile, Scrum, Kanban, XP,
APF 44

4. YYEBHO-METOJMYECKOE 1 UHO®OPMAINOHHOE OBECITEYEHUE AUCHUIUIMHBL 45

4.1. IlepeyeHb OCHOBHOM M AOIOJHUTEIBLHON JIUTEPATYPBL, HEOOXOAUMOM JUISL OCBOSHUS JIUCLIUIIINHBI

45

4.1.1. IlepeyeHb OCHOBHOM JIUTEPATYPHI 45

4.1.2. IlepeyeHs TOMOIHUTEILHOU JIUTEPATYPHI 58
4.2. IlepeueHpb yueOHO-METOAMYECKOr0 00ECIeUeHHs CAMOCTOSITEILHON Pa0OThl 00YUAFOIIMXCS 10

MUCIUTIINHE Ommoka! 3akaaaka He onpeaeseHa.

4.3. TlepeueHb pecypcoB HHGOOPMAIMOHHO-TEIEKOMMYHUKAIMOHHON ceTh THTEpHET, HEOOXOAUMBIX
IUISL OCBOCHHS JTUCITUTLIMHBI Omubdka! 3aknagka He onpeaeeHa.




BBEJEHUE

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

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

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

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

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

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

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

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

O6mmit  (PpyHKIIMOHABHBINA) ¥ MPOEKTHBIA MEHEKMEHT OTIWYaeTCs TEeM, UTO
(byHKIMOHATIBHBIN MEHEIKMEHT cTabmieH. Ero nenb: nmoaaepxarbh U MPUYMHOXKUTH KauCTBO U
3¢ (PEKTUBHOCTh TPOTPaMMHOTO TIPOAyKTa. EcTh oTpaboTaHHBI 11a0J0H, OH padoTaer
HOCTOSIHHO. [IpOEKTHBIN MEHEHKMEHT U3MEeHYHB. Lleah NpoeKTHOro MeHeKMEHTa: JOCTUTHYTh
pe3ynbTaTa JII000H 1eHOH, yuuThIiBas, uTo ecTh deadline.
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[TpuunHOi mepexona oOT OOIIEro MeHeKMeHTa K PM wamie napyrux CTaHOBHTCS
Ha/IeKHOCTb — BMECTO OTHOCHUTENBHOM aOCTPAKTHOM NEPCHEKTHBBI K IpeAcKa3yeMbIM
pe3ybTaTaMm.

1. IIEJIb 1 3AJJAYHU OCBOEHMUSA JTUCHHUIIJIMHBI

HGJIBIO OCBOCHHUA AHMCLHUIIIIMHBI «HpOeKTHBIf/’I MCHC/PKMCHT B PCIICHHUU HHIKCHCPHBIX
3ama4» sABIAeTCS (GOpPMUpPOBaHME HaOOpa YHMBEPCAIbHBIX KOMIICTEHIMH Oyamymiero OakamaBpa
1o HarpasseHuto noarotoBku 08.03.01 CrpourenscTBo

3agaun OCBOCHMS IMCLUIUIMHBL: W3Y4CHHE METOJOJOIMH IPOEKTHOTO MEHEKMEHTA,
OCBOCHHEC MCTOJOB 1 HHCTPYMCHTOB IIPOCKTHOI'O MCHCIPKMCHTA B pCIICHUMU MHKCHCPHBIX 3a/1a4.

2. OBOPYJJOBAHUE U MATEPHUAJIbI

AnmnaparHble CpeJICTBA: IEPCOHAIBHBIN KOMIIBIOTED;

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

VYuebublii kiacc ocHameH [IBM-COBMECTHMMBIMEH KOMITBIOTEpPaMH, OOBEIMHEHHBIMH B
JIOKaJIbHYIO ceTh. JIoKasbHas ceTh y4eOHOro Kiacca MMeeT MOCTOSIHHbIN AocTyn K ceTd Internet
1o BbIFCNICHHOW nuHUH. st mpoBeneHus 1abopaTopHBIX pabOT HEOOXOAWMO CIIEAYIOIIee

nporpaMMHoOe obecredenne: oneparuontas cucrema MS Windows, maker o()HMCHBIX IpOrpaMm
MS Office, maker MS Visual Studio.

3.HaumeHoBaHMe NMPAKTHYECKUX 3AHATUH

Ne Temsl HanMeHoBaHME TeM ITHUCHMIUIMHBI, X KPATKOE O0beMm W3 Hux

JIACIATLI coJiepKaHue JacoB MpaKkTUIecKas

HHBI IIOJIrOTOBKA,
4acoB

Paznes 1. OCHOBBI IPOCKTHOIO MEHEIKMEHTA

1 Tema 1. BBeieHne B NPOEKTHbIN MeHEI:KMEHT 4
MeTtoabl U cpesicTBa MPOEKTHOIO MEHEIKMEHTA
WHXXEHEPHBIX 3a/1a4. TeXHOJIOTHH POESKTHOTO
MEHEKMEHTA MHKEHEPHBIX 3a]1a4.
OyHKIIUOHATBHBIE U TEXHOJIOTHYECKUE TPEOOBAHUS
K MH)KEHEPHBIM ITPOEKTaM.

2 Tema 2. MeToabl U cpeACTBa IPOEKTHOIO 4
MEHEIKMEHTA

[TpenmeTHas 061acTh MHKEHEPHBIX IPOEKTOB.
Monenu nH)eHepHbIX IpoeKToB. CpeacTsa
CTPYKTYPHOT'O aHAJIN3a NHKEHEPHBIX ITPOECKTOB.
Mertonsl ¥ cpeicTBa IPOEKTHOIO MEHEHKMEHTA
WHKEHEPHBIX 3a/1a4.

3 Tema 3. MeHeq:;KMEHT 3TAIOB KH3HEHHOT'0 IIUKJIA 4
HH)KEHEPHOT0 MPOEeKTAa

[TprMeHeHrne METOIOB U CPENICTB MTPOSKTHOTO
MCHCIIDKMCHTA JIA peI_HeHI/IH I/IH)KeHepHBIX 3aaa4.
Hcnonp30BaHre TEXHOJIOTUN TPOEKTHOTO
MCHCIIDKMCHTA B yr[paBJ'IeHI/II/I I/IH}KeHepHBIMI/I
npoekTtaMu. PazpaboTka GyHKIIMOHATBHBIX
TEXHOJIOTHYECKHUX TPEOOBAHUN K MHKEHEPHBIM
MIPOEKTaM.

4 Tema 4. TexH010IMHM IPOEKTHOI'0 MEHEAKMEHTA B 4
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pelieHNH MH/KEeHEPHBIX 3a1a4

WHXVUHUPUHT U PEHHKUHUPHHT OU3HEC-TIPOIIECCOB
peIMeTHOM 06JacTi. ABTOMaTH3aIUs OU3HeC-
IpOIIeCcCOB MpeaMeTHOI obnactu. TexHonorus
YIPABJICHUS U3MEHEHUSIMU B YIIPABICHUH
WHXEHEPHBIMH MMPOCKTAMH.

Pa3znea 2. [IpoeKTHBIN MeHETKMEHT MHKEHEPHBIX 3a/1a4

Tema S. MeT0o10/10rMsl MPOEKTHOI0 MEHEIKMEHTAa
HHKeHEPHBIX 3a71a4

MeToibl yripaBlieH s HHKEHEPHBIM IPOCKTOM.
OO0s13aTeNnbHbIC MIPOIIECCHI B YIIPABICHUT
WH)KEHEPHBIMH IMPOEKTAMHU: 00eCIICUeHHS IPOCKTOB,
NPOCKTHBIC, KOHTPAKTAIIUH, TEXHHUECKHUE.
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Tema 6. MeToabl ynpaBjieHHsI Ka4eCTBOM
MHKEHEPHOI0 NMPOEKTA

Mertoabl yripaBieHUs: KaUeCTBOM HHKEHEPHOTO
npoekTa. Meroapl obecreueHus: KauecTna
WHXEHEPHOTO MPOEKTa. MeTpuku KauecTBa
WHXEHEPHOTO npoekTa. CTaHAapTHBINA METO]T OTICHKH
3HAYEHU MMOKa3aTeNneil kayecTBa. Y IpaBJjeHUe
Ka4ueCTBOM MHKEHEPHOTO MPOEKTA

Tema 7. O630p coBpeMeHHBIX T€XHOJIOT Uil
MeHeIKMEeHTAa HH:KeHePHBIX 3a/1a4
TpaauinOHHBIE METOIUKH YIIPABICHUS TPOCKTAMH.
Waterfall. Ynpapnenue KpuTHYECKO# 1ETIBIO
npoekta (CCPM). Metoa KpUTUYECKOTO ITyTH
(CPM). PMI/PMBOK wmetoa. 'nbkast METOIOIOTHS
ynpasienus | T-npoekramu. Metoauku no
YIPABICHUIO H3MEHEHHAME: MeTOI0I0rUs
mMoaenupoBanus coOertuii (ECM). DkcrpemanbHOe
ynpasnenue npoexktamu (XPM). IponeccHo-
OpHEHTHPOBaHHbBIC MeTOIUKH: Lean, Six Sigma,
Lean Six Sigma. IIporieccao-opueHtupoBanHas PM.
I'n6puanabie moaxozasl. PRINCE2, PRiSM, Benefits
Realization (BRM). Brictpas pa3pabotka
npuinoxernii (RAD).

Tema 8. 'mOkasi MeToq0/10THS yIIPABJICHUS
npoekramu: Agile, Scrum, Kanban, XP, APF
Agile Methodology (rubkast MmeTomonorus).
[Mpunnumner Agile Methodology. Metonsr Agile
Methodology. Scrum. Ketic BHeapenus Scrum.
Scrum kak kapkac pazpadotku. KiroueBbie
aneMeHThl Scrum. eXtreme Programming:
KOJIMPOBaHUE, TECTUPOBaHHE, TUIAHUPOBAHHE,
ciymanue. Crystal Methodology Anmcrepa
KokbepHa.

Hrtoro
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CTPYKTYPA U COAEP)KAHUE MMPAKTUYECKHUX 3AHATUN

IIpakTuyeckasi pabora 1. BBegeHue B NIpOeKTHbII MeHEIKMEHT
Leab padoThI: COCTABUTH U MMPOAHATM3UPOBATH TPEOOBAHMS K HHKEHEPHOMY MTPOCKTY.
OcHoOBBI TEOpUM

[Ipobnembl, KOTOpBIE NPUXOAMTCS PEHIATh CICHUAINCTAM B IPOLECCEe CO3/aHUsS
IPOrpaMMHOr0 obOecreueHus, O4eHb CIOXHBL. [Ipupoma STux mpobieM He Bceraa scHa,
0coOeHHO ecnu pas3pabarbiBacMasi NpPOTrpaMMHasi CHUCTeMa HWHHOBAIMOHHas. B dacTHOCTH,
TPyAHO 4YETKO OMHMCcaTh Te JCHCTBHUS, KOTOpblEe IOJKHA BBINOJNHATH cucrteMa. OmnucaHue
(YHKIMOHATIBHBIX BO3MOXXHOCTEH W OTpaHUYEHHH, HAKJIaJbIBAEMBIX HAa CHCTEMY, Ha3bIBACTCS
TpeOOBaHUSMU K ATON CHUCTEME, a caM Ipolecc GopMUpPOBaHUS, aHAIN3A, JOKYMEHTUPOBAHUS U
NPOBEPKH ATUX (PYHKIIMOHAIBHBIX BO3MOXHOCTEH M OTPaHUYCHUIN — Pa3pabOTKOM TpeOOBaHUIA.

TpeboBanus moapasaensiOTCs Ha MOJIb30BaTENIbCKHE U cucTeMHble. [lonp3oBarenbekue
TpeOOBaHUS — O3TO ONHCAaHHE HAa ECTECTBEHHOM S3bIKe (TUTIOC MOSCHSIOUINE JUarpaMMbl)
(GyHKIMI, BBIOJHAEMBIX CHCTEMOW, W OTpaHHuYEHUM, HakIaJabiBaeMblXx Ha He€. CHCTeMHBbIE
TpeOOBaHUSI — 3TO OMHCAHUE OCOOCHHOCTEW CHUCTEMBI (apXUTEKTypa CHUCTEMBI, TpeOOBaHUS K
napaMerpaM oO00pyJIOBaHMS U T.J.), HEOOXOIUMBIX A 3PGEKTUBHON peanu3anuu TpeboBaHU
TIOJIb30BATEIIS.

Pa3paborka TpedGoBaHumii

Pa3zpaborka TpebGoBaHWI — 3TO MPOIECC, BKIFOYAOINMANA MEPOIPHUITHS, HEOOXO0IUMBbIC
JUISL  CO3JaHUSl M YTBEPXKICHHS JIOKYMEHTa, COJEpKallero creuu@ukanieo CHCTEMHBIX
TpeboBaHui. Pa3nmuyaror yeTslpe OCHOBHBIX dTara mporecca pa3padoTKu TpeOOBaHUI:

- aHaJIN3 TEXHUYECKOUN OCYIIIECTBUMOCTH CO3/IaHUS CUCTEMBI,

- (hopMupoBanHue u aHaIu3 TPeOOBAHUH,

- crienupuIMpoBaHyue TpeOOBaHHM U CO3JaHNE COOTBETCTBYIOIIEH JOKYMEHTAIUH,

- aTTecTalusl 3TUX TpeOOoBaHUI.

Ha pucynke 1.1 moka3aHbl B3aMMOCBSI3M MEXJy OHTHMH dTalaMd M PE3yJIbTaThl,
COIPOBOKAAIOIINE KaXKbIN ATl Mpoliecca pa3padOTKH CUCTEMHBIX TPEOOBAHUH.

Ho mockoibpky B mporecce pa3pabOTKH CHCTEMBbl B CHIIy pa3HOOOpa3HBIX NPUYUH
TpeOOBaHUS MOTYT MEHATHCS, YIpaBIeHHE TpPEeOOBAaHUSAMH, T.€. TPOIECC YIPaBICHUS
U3MEHEHUSMHU CUCTEMHBIX TpeOOBaHUM, sBiIAETCS HEOOXOAMMOM COCTaBHOM  4YacThiO
JeATeTLHOCTH 10 UX pa3paboTKe.

®opMHupoOBaHUE U AHAJIN3 TPEOOBAHUIT
Crnenyroum 3TanoM Imporecca pa3paboTku TpeOoBaHHUM sBisieTcs (OpMHUpPOBaHUE
(ompenenenue) U aHaTU3 TPeOOBAHMIA.
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Pucynox 1.1 - Tlponecc pazpaboTku TpeGoBaHUM

O06o0uenHas Mozenb nporecca (GOpMUPOBaHHUS U aHalu3a TpeOOBaHUI IOKa3aHa Ha
pucynke 1.2. Kaxnas opraHuzanusi HCHOJB3YeT COOCTBEHHBIH BapuUaHT JTOM MOJENH,
3aBUCALIMA OT “MECTHBIX (DaKTOpPOB”: OMNbITa pPabOTHl KOJJIEKTUBA pa3pabOTYMKOB, THIA
pa3pabaTbIBa€MON CUCTEMBI, UCIOIb3YEMbBIX CTAHJAPTOB U T.[.
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o TpeboBanmit
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v e Paspewenve
Cop TpeboeaHmit e
Knaccudmrauyus
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Pucynoxk 1.2 - [Ipouecc popMupoBanus u aHanu3a TpeOOBaHUN

[Ipouiecc popmupoBanus U aHau3a TpeOOBAHUI MPOXOIUT YEPE3 PsIZI ITAIOB.

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

2. Coop TpeboBaHUMil. DTO mpolecc B3aUMOJCHCTBUS C JMLAMH, (OPMHUPYIOLIUMH
TpeboBaHus. Bo BpeMs 3TOro npouecca npoaosKaeTcs aHalIu3 IpeAMETHON 001acTH.

3. Knaccudukanus tpeboBanuii. Ha stom stame OechopmeHHbIE Habop TpeGoBaHUI
npeoOpa3yeTcst B JOTHYECKHU CBSI3aHHBIE TPYIIIBI TPEOOBAHHA.

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



5. Haznauenne npuoputeToB. B mobom Habope TpeboBaHui 0fHU W3 HUX OydayT Oolee
BaXXHBI, 4eM apyrue. Ha »ToM sTame coBMecTHO ¢ aumamMu, (GOpMHUPYIOIIUMU TpeOOBaHUS,
OTpeneNAioTcs Hanboliee BaKHbIE TPeOOBAHUS.

6. [IpoBepka  TpeOGoBanmii. Ha  stom  sTame  ompenensiercs  HUX  IOJHOTA,
MOCJIEI0BATEIbHOCTh M HEIPOTUBOPEUHBOCTD.

[Ipouecc dhopmupoBanust 1 aHaliM3a TPEOOBAHUN LUKINYECKHUI, C 0OOpaTHOM CBS3bIO OT
OJTHOTO 3Tamna K apyromy. Llukin HaunHaeTcs ¢ aHajIM3a MPEeIMETHON 00JacTH U 3aKaHUYUBACTCS
npoBepkoil TpeboBanuii. [loHmmanue TpeOOBaHMI TPEIMETHONH 00JIACTH YBEIUYMBACTCS B
KaXJIOM LIUKJIe rporecca (opMUpPOBAHUS TPEOOBAHUIA.

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

OnopHble TOYKH 3peHUust

[Tomxox ¢ MCHONIB30BAHMEM PA3IUYHBIX OMOPHBIX TOYEK 3pEHHS K pa3zpaboTke TpeOoBa-
HUH MPU3HAET pa3inyHble (OMOpPHbIC) TOYKU 3pEHUs HA MPOOJIEeMy U UCIOIb3YeT UX B KayecTBe
OCHOBBI TIOCTPOCHHUSI M OpPraHU3alUM Kak Iporecca (GopMHpOBaHUs TpeOOBaHMIA, TaK U He-
MOCPEACTBEHHO CAMHX TPEeOOBAHMIA.

Pa3nnuHble MEeTO/IBI IPEIaraloT pa3Hble TPAKTOBKU BbIpakeHUd "Touka 3peHus". Touku
3pEHUsI MOXKHO TPAKTOBATh CIEIYIOIIMM 00pazoM.

1. Kak ucrtounuk wuH(pOpMAMM O CHCTEMHBIX [aHHBIX. B 3TOM ciydae Ha OCHOBE
OTIOPHBIX TOUYEK 3PEHUSI CTPOUTCA MOJIEIb CO3[aHUS U UCIOJIB30BaHUS JAHHBIX B cuUcTeme. B
nporecce GopMHUpOBaHUS TpeOOBaHUN OTOMPAIOTCS BCE TaKME TOYKM 3pEHUs ( M Ha UX OCHOBE
OTIpEeIAIOTCA JaHHbIC), KOTOpbIEe OyAyT CO3/1aHbl MM UCIOJIB30BaHBI MPU padOTe CUCTEMBI, a
TaK)Ke CIIOCOOBI 00Pa0OTKH ITUX JAHHBIX.

2. Kak ctpykrypa npeacraBieHuil. B 3ToM ciiydae TOYKH 3peHUs] pacCMaTPUBAIOTCS Kak
ocobasi yacThb MoOJeNU cuctembl. Hampumep, Ha OCHOBE pa3JIMYHBIX TOYEK 3PEHHUS] MOTYT
pa3pabaTheIBaThCcst MOJICTH ""CYIIHOCTh-CBSI3b'", MOIENTM KOHEUHOTO aBTOMATa  T.1.

3. Kak moxydaTenn CHCTEMHBIX CEpBHCOB. B 3TOM cilydae TOUYKM 3pEHHUS SBISIOTCS
BHEIIHUMHU (OTHOCHUTEJIBHO CHCTEMbI) IOJydaTeNsIMH CUCTEMHBIX CEpPBHCOB. TOUKH 3pEeHHS
MIOMOTalOT OIpPENEIUTh JaHHbIE, HEOOXOAUMBIE JIsl BHIITOJIHEHUS! CUCTEMHBIX CEPBUCOB MJIM MX
yTIpaBJICHUSL.

Haub6onee 3¢ hekTUBHBIM OJIXO0M K aHAIM3y TaKUX CHCTEM SIBJISIETCS HCIIOJIb30BAHHE
BHEIIHUX  ONOPHBIX TOuYeK 3peHus. Ha ocHoBe sToro moaxoma  paszpaboTaH
meron VORD (Viewpoint-Oriented Requirements Definition — ompenenenue tpeboBaHuii Ha
OCHOBE TOYEK 3peHMs) Uil (OopMHUpOBaHMA M aHanu3a TpeOoBaHMH. (OCHOBHBIE 3Talbl
metosa VORD noka3ansl Ha pucyHke 1.3.

1. Unentudukanus TOYEK  3peHMs, MOJYYAlOIUX  CHUCTEMHbBIE  CEPBHUCHI, H
UACHTU(UKAINS CEPBUCOB, COOTBETCTBYIOIINX KaXA0N TOUKE 3PEHHUSI.

2. CTpyKTypHpOBaHUE TOYEK 3PEHMS] — CO3JIaHHE MEPapXUH CrPYNIUPOBAHHBIX TOUYEK
3peHus. OOIIeCUCTEMHBIE CEPBUCHI MPEAOCTABISIIOTCS 00Jiee BBHICOKMM YPOBHSIM HEpapXuu U
HaCJIEAYIOTCS TOYKaMH 3PEHUS HU3ILIETO YPOBHS.

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

4. OToOpaskeHHe CUCTEMBI TOUEK 3PEHUs, KOTOPasi MOKa3bIBAET CUCTEMHBIE OOBEKTHI, OI-
peliesieHHbIe Ha OCHOBE MH(OpPMAINH, 3aKIIFOYEHHON B OMTOPHBIX TOUKAX 3PEHHS.
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Pucynok 1.3 - Merox VORD




IIpumep. Paccmorpum ucnonszoBanue Merona VORD Ha nepBbIX Tpex IIarax aHajau3a
TpeOOBaHM JJIsI CHCTEMBI CUCTEMBI TTOJICPKKH 3aKa3a U ydeTa TOBapOB B OakaseiHoi aBke. B
OakayeiiHO! JaBKe JJIsl KaXKIOTO TOBapa GUKCUPYETCS MECTO XpaHEHUs (ONpeeeHHAas TI0JKa),
KOJIMYECTBO TOBapa W ero nocraBiuk. CUcTeMa MOJACPKKU 3aKaza M y4yeTa TOBApOB JOJKHA
oOecrieunBarh no0aBieHue WHGOPMAIMM O HOBOM TOBAape, H3MEHEHHWE WIH yJaleHHE
uHpopmanun 00 HUMEIIMEeMcs ToBape, XpaHeHHe (jo0aBieHUE, W3MCHEHHE U yAaJieHHe)
uHpOpPMAaLIMK O TOCTABIIMKAX, BKJIIOYAIOUICH B ce0s Ha3BaHHWE (HUPMBI, €€ aJpec U TelaedoH.
[Tpu moMomIM CUCTEMBI COCTABIIAIOTCS 3aKa3bl MocTaBUIMKaM. Kaxk/Iplii 3aKka3 MOXKET COAepkKaTh
HECKOJIbKO MMO3ULUHI, B KaKJI0M MMO3ULIMN YKa3bIBaIOTCSl HAUMEHOBAHUE TOBApa U €ro KOJIMYECTBO
B 3aKkase. CucreMa 1o TpeGoBaHMIO MOJIB30BaTENsI (OPMUPYET U BbIIAET HA MEYATh CICAYIOLIYIO
CIIPaBOYHYIO HUH(OPMAIIHIO:

- CIIUCOK BCEX TOBApPOB;

- CIIUCOK TOBAPOB, UMEIOLUXCSI B HAJIMUNU;

- CIIUCOK TOBAPOB, KOJUYECTBO KOTOPHIX HEOOXOAUMO MOMOIHUTH;

- CIIUCOK TOBAPOB, IIOCTABJIAEMbIX JaHHBIM IIOCTABIIUKOM.

[lepBpiM miaroMm B (QOpMUPOBaHUU TPEOOBAHUMN SBIAETCA HACHTU(UKALNS OIMOPHBIX
TOUYeK 3peHus. Bo Bcex meromax gopmupoBaHus TpeOOBaHUIN, OCHOBAaHHBIX HA HMCIIOJIH30BAaHUU
TOYEK 3pEHHUs, HauajbHas uJIeHTUUKaLUs sBIsSETCs HauOonee TpynHOHM 3amaueit. OnuH U3
MOJIXOJIOB K MJICHTU(UKAIIMN TOYCK 3PCHHSI — METOJI "'MO3TOBOM aTaku', KOTJa OMPEIEISIFOTCS
MOTEHIIMATbHBIE CHCTEMHBIE CEPBHUCHI W OpraHU3alli{, B3aUMOJICHCTBYIOIIME C CHUCTEMOM.
Opranusyercst BcTpeda JIMI[, YYacTBYIOIIMX B (OPMUPOBAHUU TpeOOBAHUN, KOTOpPbHIE
npeniaraloT CBOM TOYKH 3pEHHs. DTH TOYKHM 3pPEHUS MPEICTABIAIOTCS B BHJE AHATPAMMBI,
COCTOSAIIEH U3 psifa KPYroBbIX 001acTei, 0TOOpa)KaromuX BO3MOXKHBIE TOUKH 3peHus (puc. 4).
Bo Bpems "M03roBoii araku" He0OX0AUMO UACHTU(DUIIUPOBATH MOTEHI[HAIBHBIE OMOPHBIE TOYKU
3peHusi, CHUCTEMHBIE CEpBHCHI, BXOJHBIE JlaHHbIE, HE(YHKUIMOHAJIbHbIE TpeOOBaHUS,
YIPaBISIONIUE COOBITUS U UCKITIOUUTEIbHbIC CUTYAIUH.

Crnenyromeit craauedd mporecca (HOpMUPOBaHHS TPEeOOBaHWMA OYyIeT WACHTH(PHKAIUSI
OTOPHBIX TOYEK 3peHus (Ha pucyHKe 1.4 moka3aHbl B BUJIE TEMHBIX KPYIOBBIX oOiactei) u
cepBHCOB (IIOKa3aHbl B BHUJE 3aTEHEHHbIX oOiuacteil). CepBUCHI JOJKHBI COOTBETCTBOBATH
ONMOpPHBIM ToYkaM 3peHus. Ho Moryr ObITh CepBHCHI, KOTOpbIE HE IIOCTaBJIEHbl MM B
COOTBETCTBUE. JTO O3HAYAET, YTO HA HAYAJIHHOM JTare "MO3roBOW aTaku'" HEKOTOpPbIE OMOPHbBIE
TOYKH 3pEHUs HE ObUTM UACHTU(DUIIPOBAHBI.
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Tabiuuue

1.1

IIOKa3aHOo

pacmpezeneHue

CEPBHCOB

JIIsL

HEKOTOPBIX

UACHTU(PUIMPOBAHHBIX HA puUcyHKe 1.4 Touek 3peHus. OAUH U TOT XK€ CEPBUC MOKET OBITH
COOTHECEH C HECKOJBbKIUMU TOUYKAMH 3PEHUSI.

Tabnuma 1.1 - CepBUCHI, COOTHECEHHBIE C TOUKAMU 3pEHUS

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

Wudopmanus, u3BI€UCHHAs W3 TOUYEK 3pPEHMS, HCIOJb3YyeTcsd Ui 3amojiHeHus (opm
1a0JIOHOB TOYEK 3pEHHS M OpPTaHM3allid TOYEK 3PEHHS B HMEPApXUI0 HACIEeNOBaHHA. ITO
MO3BOJISIET YBUAETH OOIIME TOUYKH 3pEHUs U MOBTOPHO MCHOJIb30BATh HH(POPMALIUIO B HEPAPXUU
HacneoBanust. CepBHCHI, JAaHHBIE U YITPABISAIONIAst WH()OpPMAIHs HACIEAYIOTCS TIOAMHOKECTBOM
Touek 3peHus. Ha pucynke 1.5 mokazaHa dYacTe HepapXuu TOYEK 3pEHUS JUIS CHCTEMbI
NOJJIEP’KKU 3aKa3a U yueTa TOBapOB.

Bce ToukM 3peHus

NOCTaBLWMK

/

COTPYAHMEKN

R

KANEHTDI

ToBap

-

e

KOHCYNBTaHT

aAMUHUCTPATO

noxynatTeno

MNocToaHHbIN

nokynarens

Pucynok 1.5 - Mepapxus Touek 3peHus

ATtTecTauus TpedOBaHM

ATTrecTanusa

JOJIKHa

IIPOJEMOHCTPUPOBATH,

qTo

TpeOoBaHUs

NEUCTBUTENHHO

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

10




Kak omnOKy B crenu@ukanuu TpeOOBaHUI MOTYT NMPUBECTU K MEPEAETIKE CUCTEMbI U OOIBIIUM
3arparaM, eciu OyayT oOHapyKeHbl BO BpeMs Iporiecca pa3pabOTKH CHUCTEMBl WM TIOCIIe
BBEJICHUS €€ B dKcIUTyaTannio. CTOMMOCTh BHECEHUS B CUCTEMY U3MEHEHUH, HEOOXOIMMBIX JIJIs
ycTpaHeHUs OMmMOOK B TpeOOBAaHUAX, HAMHOTO BbIIIE, YEeM HCIpPABIECHUE OIIMOOK
NPOCKTHUPOBAHUS WM KOJAUpoBaHMA. lIpuumHa B TOM, YTO M3MEHEHHE TpeOOBaHMU OOBIYHO
BJIEUEeT 3a cOo00I 3HAUMUTENbHBbIE U3MEHEHUSI B CHUCTEME, MOC/Ie BHECEHUSI KOTOPBIX OHA JIOJKHA
IIPOMTH OBTOPHOE TECTUPOBAHHUE.

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

1. IlpoBepka mpaBmiIbHOCTH TpeboBanwuii. [lonb30BaTenb MOXKET CUMTATh, YTO CHCTEMA
HeoOXoauMa Ui BBIIIOJHEHUS HEKOTOPBIX OIpenesieHHbIX (yHKuuid. OJHAKO IanbHeHIme
pa3MBbIIUICHHUS] U aHAJU3 MOTYT IPUBECTU K HEOOXOAMMOCTH BBEIEHHUS JOMOJHUTENBbHBIX WU
HOBBIX (yHKuMHA. CHCTEMBl TNpenHa3HAUYEHBI JIs Pa3HBIX TIOJIb30BaTeNe C pa3IMYHBIMU
MOTPEOHOCTSAMU, W TOATOMY HaOop TpeOOBaHMI OyJET NPEACTaBIATh COOON HEKOTOPHIN
KOMITPOMHUCC MEX1y TpeOOBaHUSAMU TOJIb30BATENICH CUCTEMBI.

2.IIpoBepka Ha HENpPOTUBOPEUMBOCTH. Crenudukanus TpeOOBaHUI He JOJDKHA
COJICp)KaTh MPOTHBOPEUMUA. ITO O3HAYACT, YTO B TPEOOBAHHAX HE JIOJDKHO OBITh
MPOTUBOpPEYAILIUX JIPYT JIPYry OTpPaHUYEHUN WU Pa3IUYHBIX ONHCAHWM OJHOM M TOU Ke
CHUCTEMHOHU (yHKIINH.

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

4. [IpoBepka Ha BBINOTHUMOCTb. Ha OCHOBE 3HaHUS CYIIECTBYIOIIUX TEXHOJIOTUN
TpeOOBaHUS JIOJKHBI ObITH MPOBEPEHBl HAa BO3MOXKHOCTb WX PEAJbHOTO BBIIOJHEHUS. 3/1€Ch
TaK)Ke MPOBEPSIFOTCS BO3MOXKHOCTU (DUHAHCUPOBaHUA U TpaduK pazpabOTKH CUCTEMBI.

Cy1ecTByeT psii METOJOB aTTeCTallud TpPeOOBAaHUN, KOTOPHIE MOYKHO HCIOJIB30BaTh
COBMECTHO WJIA KQXKIBIH B OTJICIHHOCTH.

1. O630p TpeboBanwmii. TpeOOBaHMS CHCTEMHO aHATM3UPYIOTCS PEIICH3CHTAMHU.

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

3. 'eHepansi TECTOBBIX CIICHapueB. B wmieane TpeOOBaHHS JOKHBI OBITh TaKHMH,
4TOOBI UX pealn3alnio MOKHO ObLIO IpoTecTupoBaTh. Eciu TecTsl 1uia TpeGoBaHuil pa3padbatsl-
BalOTCA KaK 4YacTh IpoIecca aTTeCTallMM, TO YacTO 3TO MO3BOJIIET OOHAPYXUTh MPOOIEMBI B
cneundukanuu. Ecau Takue TeCThl CIOXHO MM HEBO3MOXKHO pa3paboTarh, TO OOBIYHO 3TO
03HAYaET, YTO TPEOOBAHUS TPYAHO BBIOJIHUTH U TIO3TOMY HEOOXOAMMO UX EPECMOTPETb.

4. ABTOMaTH3UPOBAHHBIH aHaIu3 HENpOTUBOpeYnBOCTH. Ecnu TpeGoBaHUs
NPEICTaBICHbBl B BHJE CTPYKTYPHBIX WM (OPMAIBHBIX CHCTEMHBIX MOJeNei, MOXHO
UCMONb30BaTh MHCTpyMeHTanbHble CASE-cpencTBa A  MPOBEPKH  HEMPOTHUBOPEUUBOCTU
Mojienei. [l aBToMaTHU3MpPOBAHHON MPOBEPKU HETPOTUBOPEUMBOCTH HEOOXOIMMO MOCTPOUTH
0a3y maHHBIX TpeOOBaHMI M 3aTeM IPOBEPUTh Bce TpeOoBaHMS B HITON 0a3e JaHHBIX.
AHanuzaTop TpeOOBaHUN TOTOBUT OTYET 000 BCEX OOHAPYKEHHBIX MPOTUBOPEUHUSIX.

[Tonp3oBaTenbCKUe U CUCTEMHbIE TPEOOBAHUS

Ha ocHoBanuM mosrydyeHHBIX MOJENE CTPOATCS MOIb30BATENbCKHE TPEOOBaHMUS, T.€. KaK
ObUIO CKa3aHO B Hayasle ONMMCAaHUE HAa €CTECTBEHHOM S3bIKE (DYHKIMH, BBITOIHAEMBIX CUCTEMOM,
Y OTPAHUYEHUI, HAKJIAJbIBAEMbIX Ha HEE.

[Tonp3oBarenbckie TpeOOBaHUS OJDKHBI ONKCHIBATH BHEIIHEE IOBEJICHHE CHCTEMBI,
OCHOBHbIE (YHKIIMH M CEPBUCHI MPEOCTaBIsIEMbIE CUCTEMOM, €€ He)yHKIIMOHAIbHbBIE CBOMCTBA.
Heo6xoa1Mo BBIIENNTH OMOPHBIE TOYKH 3pEHUS M CTPYIIHPOBATh TPEOOBaHHUS B COOTBETCTBUU
¢ Humi. [lonb3oBarenbckue TpeOOBaHUS MOXKHO 0OPMUTH KaK MPOCTHIM NEPEUUCIEHUEM, TaK U
UCIIOJIb3YSl HOTAIMIO BAPMAHTOB UCIIOJIb30BAHUS.

Jlanee cocTaBmsItOTCS CUCTEMHBIE TpeOoBaHus. OHU BKIIFOYAIOT B CEOS:
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1. TpeGoBaHus K apXUTEKType cucTeMbl. Hampumep, 4uciio u pa3MelieHne XpaHmIuIl 1
CEpPBEPOB MPUIIOKEHHUI.

2. TpeboBanus Kk mapamerpaM oOopyaoBaHus. Hampumep, yactoTa MpOIECCOPOB
CEpBEpPOB U KIIMEHTOB, 00BEM XPaHWIHUIL, pa3Mep ONEPaTUBHOM M BUIECO MaMATH, MPOIYCKHAs
CIIOCOOHOCTH KaHajia U T.J.

3. TpeboBanust k mapamerpaMm cuctembl. Hampumep, Bpems OTKJIMKa Ha JeWCTBUE
MOJIb30BATENsl, MAaKCUMAJIbHBIA pa3Mmep nepeaaBaeMoro (aiiina, MakcUMallbHasi CKOPOCTh
nepesayy JaHHbIX, MAKCUMaJIbHOE YUCIIO OJJHOBPEMEHHO paboTaroniX MOJb30BaTeNel U T. 1.

4. TpeboBaHUs K IPOrpaMMHOMY UHTEpQEiicy.

5. TpeboBanust Kk  CTpykType  cuctembl.  Hampumep,  MacmrabupyemocTs,
pacnpenenéHHOCTb, MO1YJIBHOCTb, OTKPBITOCTb.
- MaclITabUPYyeMOCTh — BO3MOXKHOCTb pAaCIpPOCTPaHEHHs] CUCTEMbl Ha OoJbIIOe

KOJINYECTBO MAIMH, HE MPHUBOJSAIIAS K MOTepe padoTOCIocOOHOCTH U 3((HEKTUBHOCTH, TMPHU
3TOM CIOCOOHOCTh CHCTEMBl HapallMBaTh CBOIO MOIIHOCTH JOJDKHA OINPENENATHCS TOJIBKO
MOITHOCTBIO COOTBETCTBYIOIIETO alIapaTHOTO 00eCIeUeHHS.

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

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

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

6. TpeboBaHMs MO B3aMMOJCHWCTBHIO M MHTETPAllMU C IPYrUMH cuctemamu. Hampumep,
UCTIOJIb30BaHUE O00mIeil 0a3bl NaHHBIX, BO3MOXHOCTH IIOJIYYEHHs JIaHHBIX K3 0a3 JaHHBIX
OIpEeNEHHBIX CUCTEM H T.]I.

IMocTanoBKa 3a7a4M K NPaKTH4YeCKOii padoTe 1

1. I3yuuts npeyiaraeMplii TEOpETUUECKUN MaTepHall.

2. IlocTpouThb OMOpPHBIE TOYKU 3peHHs Ha ocHOBaHUU MeToaa VORD mist hopmupoBanus
U aHanu3a TpeOoBaHM. Pe3ynbTaToM [OMKHBI SIBUTHCA JIBE JUarpaMMbl: JuarpaMmma
UACHTU(DUKAIIMY TOUYEK 3PEHUS U AUarpaMMa UEpApXHH TOUEK 3PEHUS.

3. CocraBuTh MHPOPMALMOHHYIO MOJENb Oynymieil CHCTEeMBbl, BKIIOYAIOIIYI0O B ceOs
ONMCAHUE OCHOBHBIX OOBEKTOB CHUCTEMBI M B3aUMOJEHUCTBUS MeEXIy HUMH. Ha ocHoBaHUU
UH(POPMALIMOHHOM MOJIeNH, uarpaMMbl UICHTU(UKALMN TOYEK 3PEHUs, TUarpaMMbl HE€papXuu
TOYEK 3peHus cHhOpMUPOBATH TPEOOBAHUS MOJIH30BATENS U CUCTEMHbIE TPEOOBAHHUS.

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

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

CUCTEMBI pa3padoTaTh 3aJjaHie Ha NHKEHEPHBIN MPOEKT.

Tabnuma 1.2 — InnuBuayanbHble 3aJaHUS

No [TpenmeTHas ob6nacth Kmacec UC

1 Cknan MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrtpouTtenbHoOe NpeAnpUsITHe NC yuyera

8 Bricuiee yue6HOe 3aBejieHue NC ynpasnenus
9 Wndpactpykrypa npeanpustus CIIIP

10 | AnnmaparHas HHPPACTPYKTYpa NPEANPHUITHS DKcIepTHas CUCTeMa
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Conep:xanue oT4yeTa

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

OTtder MO NpPaKTHUYECKONM paboTe MODKEH COCTOSITh W3 CHENYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJBHBIN JIUCT;

- BBOJAHAaA 4acCThb,

- OCHOBHAsI YaCTh;

- 3aKJII0YEHHE (BBIBOJBI).

BBoanas yacTe oTyeTa JOJIKHA BKIKOYATh MYHKTHI:

- YCIIOBUE 3aj]auu;

- IOPSIIOK BBIMIOJTHEHHUS.

- IPOrpaMMHO-aINapaTHBIE CPEJICTBA, UCIIOIB3yEMbIEC IPU BHIOJHEHHH PAOOTHI.

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

KOHTpOJIbeIe BOIIPOCHI

. UTo Takoe )XKHU3HEHHBIN IIUKI UHKEHEPHOTO IpoeKTa?

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

. [IpuBenute 3Tansl pa3pabOTKU UHKEHEPHOTO MPOEKTA.

. Kakue sraner Brrogaet B cedst moens XKL [TO cormacao 'OCT 19.102-77?
. Urto BKJIIOYAET B ceOs 3Tan NpeArnpoOeKTHOTO UCCIeI0BaHuUS?

. [lepeunciure GyHKIIMOHATLHBIC TPEOOBAHUS K HHKCHEPHOMY ITPOCKTY.

. [lepeuncnure sKcIuTyaTallMOHHBIE TPEOOBAHUS K MH)KEHEPHOMY IPOCKTY.

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

. HazoBuTE OCHOBHBIE pa3enbl TEXHHUECKOTO 3aJaHusl.

10. HazoBure 3Tamsl BeIpabOTKH TPeOOBAHUI K HH)KEHEPHOMY ITPOCKTY.

O©oOo~NOoO oIk WN -

IIpakTnuyeckas padora 2. MeToabl U cpecTBA MPOEKTHOI0 MEHEKMEHTA

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

[IpakTuyeckas paboTa HampaBieHa Ha O3HAKOMJIEHHE C IPOLECCOM OIHCAHHUS
MH)XEHEPHOT'0 MPOEKTa M MOJIyYeHHE HABBIKOB 110 MCIOJIb30BaHUIO OCHOBHBIX METOJIOB aHAIN3a
WH)KEHEPHOTO PEIICHHUS.

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS IPAKTUYECKOM padoThI:

- HAINYHUC OIMMUCAHUSA NHXKXCHCPHOI'O ITPOCKTA,

- IPOBE/ICHUE aHAIM3a OCYIIECTBUMOCTH BHIMOIHEHUS MPOEKTA;

- HATM4Ke 3aKITIOYCHHUS 0 BO3MOXXHOCTH peanu3aim MIPOCKTA,
COJIepKAIEr0 PEKOMEHAMN OTHOCUTEIBHO pa3pabOTKH CUCTEMBbI, Oa30BbIe MPEIOKEHUS 110
00BEMyY TpebyeMoro OroJKeTa, YUCily pa3padOTYMKOB, BpEMEHH U TpeOyeMOMY IPOrpaMMHOMY
00ecCTeyYeHuIo.

OcHoBBI TEOpHUH

[Ipobnembl ynpaBieHHs WH)XEHEPHBIMH HPOEKTaMU BIEpPBbIE MPOSBWINCHE B 60-x -
Hayaje 70-x TromOB, KOrja MpOBAJWINCh MHOTHE OOJNbIIME TMPOEKTH MO pa3zpaboTke
OpOTPaMMHBIX HPOAYKTOB. bbimu 3adukcupoBanbl 3ajepkkud B coznanuu [10, oHO ObLIO
HEHA/IeKHBIM, 3aTpaThl Ha pa3paboTKy B HECKOJIBKO pa3 MPEBOCXOIMIN IEepPBOHAYAIbHbBIE
OLICHKH, CO3JAaHHbIE IPOTrPAMMHBIE  CHUCTEMBI 4YacTO HMEJIM  HU3KUE  II0Ka3aTeau
MPOU3BOIUTENBHOCTH. [IpHUMHBI MpPOBAJIOB KOPEHWJIMCh B TEX MOAXOAAaX, KOTOpbIE
UCIIOJIb30BAIMCH B YIIPABICHUM MpoeKkTaMu. [Ipumensemas MeToauka ObUla OCHOBaHA HA OIBITE
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yIpaBJIeHUS] TEXHUYECKUMHU IPOEKTaMH M oOKa3ajach HedPPEeKTHUBHOM mpu pa3paboTke
MIPOrpaMMHOTO 00eCTIeUeHUS.

BaxHo mnoHuMarhe pasHHIy Mexay mnpodeccuonanbHoi  paspabotkoit  [IO wum
JTIOOUTENbCKUM  IporpamMmupoBaHueM. HeoO6XxomumocTe — ympaBiieHUS — [IPOrpaMMHBIMU
IPOEKTaMU BBITEKAeT M3 TOro (hakra, 4To mporecc co3manus npodeccuonamsHoro 10 Bcerna
ABJISIETCA CyOBEKTOM OIOPKETHOM IOJIMTUKU OpraHMu3alliu, 1€ OHO pa3pabaThIBaeTCs, U UMEET
BpeMEHHbIE orpaHndeHusi. Pabora pykoBoauTENs] MPOrPaMMHOTO MPOEKTA MO OONBIIOMY CUETY
3aKJII0YAeTCsl B TOM, 4YTOOBI TapaHTUPOBAaTh BBIIOJHEHHE 3TUX OIOJUKETHBIX U BPEMEHHBIX
OTpaHUYEHUH ¢ yuyeToM Ou3Hec-1IeIel OpraHu3alui OTHOCUTEIBHO paspadaTsiBaemoro 110.

PykoBoauTenu  MpOEKTOB MPU3BaHbl  CIUIAHUPOBaTb  BCE  3Talbl  pa3pabdOTKu
OporpaMMHOr0 TpoaykTa. OHH TakkKe JOJDKHBI KOHTPOJMPOBATH XOJ BBHIMOJHEHHUS paboT u
coOurofieHHsI Bcex TpeOyeMbIX cTaHIapToB. [IOCTOSHHBI KOHTPOJb 3a XOJOM BBINOJHEHUS
paboT HEoOXOoAWM sl TOTO, YTOOBI MpolLecc pa3padOTKM HE BBIXOAWJ 32 BPEMEHHBIE U
OrO/IKETHbIE OTrpaHMYEHHUs. XOpollee YIPABJICHHE HE TapaHTUPYET YCIEIIHOTO 3aBEepIICHUs
IIPOEKTa, HO IJI0X0€ yIpaBJIeHUE 0043aTENbHO IPUBEAET K €r0 MIPOBATY. ITO MOXKET BHIPAZUTHCS
B 3aJiepXkKKe CpokoB caauu rorooro 11O, B mpeBbIIEHHH CMETHOM CTOMMOCTH INPOEKTa U B
HecooTBeTcTBHH TroToBOTO [10 cienndukanum TpeGoBaHUH.

IIponiecc paspabotku I1O cymiecTBEHHO OTIMYaeTCsl OT IPOLIECCOB  pealn3aluu
TEXHUUYECKHUX IPOEKTOB, YTO [OPOXKAAET OINPEACICHHbIE CIOXHOCTH B  YIPABJICHUU
IPOTrPaMMHBIMU IPOEKTAMHU:

1. IlporpammHBIi npoaAyKT HemMaTtepuaiieH. [IporpaMmMHoe obecrieueHrue HemaTepruaibHO,
€ro HeJsb3sl YBUJIETh WIM HOTporars. PykoBoauTenb NpOrpaMMHOrO IPOEKTa HE BUAMT MPOLIECC
"pocta" paspabatsiBacmoro I1O. OH MOXeT mojaratbCsi TOJBKO Ha JOKYMEHTAIMIO, KOTOpas
bukcupyer npouecc pazpabOTKH MIPOrpaMMHOTO IPOJYKTA.

2. He cymiectByeT cranapTHBIX mporeccoB pa3padotku [10. Ha ceromusimnuii 1eHp He
CYLIECTBYET UYETKOW 3aBHCHUMOCTH MeXay mpoueccoM coszganus 1O u Tumom cosnaBaemMoro
IPOrPaMMHOr0 MpoAyKTa. J[pyrue TeXHHYECKUE NUCLUUIUIMHBI UMEIOT JJIUTENbHYI0 HCTOPHIO,
nporecchl pa3pabOTKM TEXHUUYECKUX M3AEIMH MHOTOKPAaTHO ONpOOOBaHBl U IMPOBEPEHBI.
[Tpouecchl co3manusg OONBIIMHCTBA TEXHUYECKHMX CHCTEM XOpOIIO M3ydeHbl. V3ydeHuem xe
npoueccos cozganus 110 crennanvcTsl 3aHUMAKOTCS TOJIBKO nocienHee BpeMs. 1loaromy noka
HeNb3s TOYHO IpeJicKa3aTh, Ha KakoM JTane mporecca pa3zpadotku [1O mMoryT BO3HHUKHYTH
npo0JIeMBbl, YTPOXKAIOIIUE BCEMY TPOrPAMMHOMY ITPOEKTY.

3. bonpime mporpaMMHBIE TIPOEKTHI - 3TO 4YacTo "OJHOpa3oBble" MpoekThl. bombmme
IpOTrpaMMHBIE MPOEKTHI, KaK MPABUJIO0, 3HAYUTEIBHO OTIMYAIOTCA OT MPOEKTOB, PEATM30BAHHBIX
panee. IlosTomy, 4dYTOOBI YMEHBIIMTH HEOIPENEICHHOCTh B IUIAHUPOBAHUU IPOEKTAa,
PYKOBOJUTENN IPOEKTOB JOJKHBI 001agaTh OuY€Hb OOJBIIMM INpakTHUYeCKuM onbiToM. Ho
MOCTOSIHHBIE TEXHOJIOTMYECKNE M3MEHEHUS! B KOMIIbIOTEPHOM TEXHHKE M KOMMYHHMKAI[MOHHOM
000pyIOBaHUU OOECLIEHUBAIOT MPEAbIIYIINI ONBIT. 3HAHUS M HaBbIKH, HAKOIUIEHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCSA B HOBOM IIPOEKTE.

IlepeuncienHble OTIMYKS MOTYT IIPUBECTH K TOMY, YTO peau3alis IpoeKTa BhIHAET U3
BPEMEHHOI0 TpaduKa WU TPEBBICUT OKJKETHbIE accurHoBaHMs. [IporpamMMHbIE CHCTEMBI
3a4acTyl0 OKa3bIBAIOTCSI HOBMHKAMH Kak B "HIEOJIOTHYECKOM'", TaK M B TEXHUYECKOM ILIaHE.
[ToaTomy, mpenBUas BO3MOXKHBIE MPOOJIEMBbI B peain3alliid IPOrpaMMHOTO MPOEKTa, CIEAYyeT
BCerJa MOMHHUTb, YTO MHOTMM H3 HHUX CBOICTBEHHO BBIXOJWUTh 332 PAMKHU BPEMEHHBIX U
OIOI)KETHBIX OTPAHUYEHHH.

IIpouecc ynpasiennsi pa3padoTKoii HHKEHEPHOT'0 NMPOEKTAa

HeBo3MokHO omucath M CTaHAAPTU3UPOBATh BCE PAOOTHI, BBHINOIHIEMbIE B NMPOEKTE MO
cozmganuio [10. Dt paboThl BecbMa CYIIECTBEHHO 3aBUCST OT OPTaHM3AIINH, TJI€ BBITIOTHSAETCS
pazpadbotrka I[IO, m oT Tuma co3maBaeMoro MPOrpaMMHOTO Mpoaykra. Ho Bcerma MoxHO
BBIJICTIUTD CIICYIOLLINE:

- Hanmucanue npennoxxenwnii mo cozpanuto [10.

- [InanupoBanue u coctaBieHue rpadpuka padbot rno cozaanuto I10.
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- OLIeHNBaHNE CTOUMOCTH IIPOEKTA.

- [Ton6op nmepconarna.

- KoHTposb 32 X0/10M BBINOIHEHUS padoT.

- Harmncanue oT4eTOB U NpeCcTaBIeHUN.

IlepBast cragust MPOrpaMMHOIO MPOEKTa MOKET COCTOATh M3 HANKUCAHUS MPEIJIOKEHUN
10 pean3aly 3TOro npoekTa. [Ipemiokenns T0KHBI COAEepKATh ONMCAHUE LIeJIEH IPOEKTOB U
croco6oB ux noctxkeHus. OHU Takke 0OBIYHO BKITFOYAIOT B CeOsl OICHKH (PMHAHCOBBIX U Bpe-
MEHHBIX 3aTpaT Ha BBINOJHEHUE MNpoekTa. [Ipm HEoOXOAUMMOCTH 37€Chb MOTYT HPUBOAUTHCS
000CHOBaHHUA Ul NEpeJaud IIPOEKTa Ha BBIIIOJHEHUE CTOPOHHEH OpraHu3aluy WM KOMaHJe
pa3pabOTUHKOB.

Hanmcanue mnpemioxkeHuil — OYeHb OTBETCTBEHHAas paboTa, Tak Kak ISl MHOTHX
OpraHu3anyii BOIpoc O TOM, OyAeT JM NPOEKT BBINOJIHATHCA CaMOW OpraHM3anuedl win
pa3palaTheiBaTbCcsl IO KOHTPAKTY CTOPOHHEH KOMIIaHWEH, sBiseTcs KpurtuueckuMm. He
CYLIECTBYET KaKMX-JIMOO PEKOMEHJIAIMI 110 HAIIMCAHUIO IIPEUIOKEHUI, MHOIO€ 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 BBIIIOJIHEHUIO MpoeKTa. Peannzanus
9TOr0 IUIaHA IPHUBEAET K JOCTIKEHMIO Lened npoekra. OmnpeneseHne CTOMMOCTH IPOEKTa
HaIpsSIMyIO0 CBSI3aHO C €ro IJIaHUPOBAaHUEM, IOCKOJIbKY 37€Chb OLIEHUBAIOTCS PECYpPCHI, Tpe-
Oyroruecs /171l BHIIOJIHEHUS IUIaHA.

KonTpons 3a X010M BBINONHEHHUS pabOT (MOHUTOPUHT MPOEKTA) — ATO HEMPEPHIBHBIN
IIPOLIECC, TPOJOJDKAIOIIMICS B TEYEHHE BCErO CpOKa peajau3anuu npoekra. Pykosoaurens 1oi-
KEH TIOCTOSHHO OTCIIEKMBATh XOJ pean3alliil MPOCKTa M CPAaBHUBATh (PAKTHUECKUE M TUIa-
HOBBIE TI0KA3aTeIM BBIIOJIHEHUS pabOT ¢ UX CTOMMOCTBIO. XOTS MHOTHE OpraHU3alMd MUMEIOT
MeXaHU3MBbI (POPMATILHOTO MOHHTOPUHTA paOOT, ONMBITHBIA PYKOBOJUTENh MOXKET COCTaBUTH SIC-
HYIO KapTHUHY O CTaJuM Pa3BUTHUHU IIPOEKTa INPOCTO IMyTeM HePOpMaabHOro OOLIEHHs C pa3pa-
OoTuMKamH.

HedopmanbHblii MOHUTOPUHT YacTO MOMOIaeT OOHAPYKUTh MOTEHIUMAIBHBIE ITPOOJIEMBI,
KOTOpBIE B SIBHOM BHUJE MOTYT OOHapyXHUThCs mo3aHee. Hampumep, exenHeBHOE 00Cy)KIeHUE
X0/JIa BBIMOJIHEHUS] pab0T MOXET BBIABUTH OTAEIbHBIE HEAOPAOOTKH B CO37[aBa€MOM NPOrpaMMm-
HOM NIpOAYyKTe. BMECTO OXHAaHUS OTYETOB, B KOTOpBIX OyneT oTpaxkeH (axkT "mpoOykcoBku"
rpagpuka paboT, MOXHO OOCYAUTh CO CHEIMAIMCTaMH HaMeyaloIluecs MPOrpaMMHCTCKHUE
po0JIeMbl U HE AOMYCTUTD CpbIBa Ipaduka padoT.

B TeueHume peanuzanuu MpoekTa OOBIYHO MPOUCXOJUT HECKOIBbKO (PopManbHbBIX
KOHTPOJIBHBIX ITPOBEPOK X0J1a BBIMOJIHEHUS padoT no co3znanuto 110. Takue npoBepKH TOIKHbBI
JaTh OOLIYI0 KapTHHY XOJla peai3allid IMpOEKTa B IEJIOM U IOKa3aTh, HACKOJBKO YK€
pa3paboTtanHas yacTtb [10 cooTBETCTBYET LIEISAM MPOEKTA.

Bpewmst BbINOTHEHUS OONBLINX MPOTrPAMMHBIX MPOEKTOB MOXKET 3aHUMATh HECKOJIBKO JIET.
B TedeHne 3T0ro BpeMeHH LieJIM 1 HAMEPEHUsI OpraHn3aliy, 3aKa3aBIlel TPOrpaMMHBIN IIPOEKT,
MOTYT CYIIECTBEHHO H3MEHUThCS. MOXKET OKazaThCs, YTO pa3palbaTbIBaeMblil NMPOrpaMMHbBIN
INPOAYKT CTajl YK€ HEHYXHBbIM JIMOO uCXoAHble TpeOoBaHUs K co3gaBaemoMy IIO mpocrto
ycTapead M HMX HEoOXOIUMO KapAWHAIbHO MEHATh. B Takol cHTyalluM pyKOBOJICTBO
OpraHu3anu-pa3padboTyrKa MOKET MPUHATH pElIeHre O npekpamieHnn pazpadbotku 110 mwim o0
U3MEHEHUH MpPOEeKTa B IEJIOM C TEeM, YTOObl Y4YecTh W3MEHHMBIIMECS IeId UM HaMepeHUs
OpraHu3au-3aKa3uuKa.

PykoBoauTenn MpoeKTOB OOBIYHO O0s3aHBI CaMHU MOJOMPaTh MCIOJIHUTENEH sl CBOMX
NpoeKkToB. B wuueanbHOM ciiydyae mnpodecCHOHaIbHBIA YpPOBEHb HCIIOJHUTENEH JOKEH COo-
OTBETCTBOBaTh TOH paboTe, KOTOPYI0 OHM OyIyT BBINOJHATH B XOJE peaau3allH MPOEKTa.
OpnHako BO MHOTHX CIy4asiX PYKOBOJUTENN JIOJDKHBI MOJIaraThbCsl Ha KOMaHy pa3pabOTYUKOB,
KOTOpas Jjajeka oT wujaeanbHo. Takas cuTyauus MOXeT OBITh BbI3BaHA CIEAYIOIIUMU
pUYHNHAMMU:
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1. BromxeT mpoeKkTa He TO3BOJISIET MPUBJIEYh BHICOKOKBATM(DULIIMPOBAHHBIN MepcoHa. B
TaKOM CJIy4ae 3a MEHBUIYIO IUIaTy IPUBJIEKAIOTCA MEHEee KBATM(PUIIMPOBAHHBIE CIIELUAIUCTHI.

2. BpIBalOT CHUTyalMW, KOT/Ia HEBO3MOXKHO HAWTH CHEIHAJINCTOB HEOOXOIMMOM
KBaJIM(UKALMKM Kak B caMOM oOpraHu3anuu-paspadoTuMke, Tak M BHe ee. Hanpumep, B
opranuzanuu "ydmme Joau" MOTyT ObITh YK€ 3aHATHI B IPYTUX MPOEKTaX.

3. OpraHu3anusi Xo4eT MOBBICUTh NPO(ECCHOHANbHBIN YpPOBEHb CBOMX PaOOTHUKOB. B
TOM CiIy4a€ OHAa MOKET IpPHBIIEYb K YYaCTHIO B IPOEKTE HEONBITHBIX WJIM HEJOCTATOYHO
KBAJIM(ULHUPOBAHHBIX PAOOTHUKOB, YTOOBI OHU NMPHOOPEIN HEOOXOJUMBII OIBIT U MOYYHUIIUCH Y
00J1€€ ONBITHBIX CHELUAUCTOB.

Taxkum oOpa3oM, OUYTH Beerja 1noadop CHEHUAIMCTOB Ul BBIIOJIHEHHS IPOEKTa UMEET
OTpeieIeHHbIE OTPAaHHYCHHSI U HE SBJISIETCS CBOOOAHBIM. BMecTe ¢ TeM HE0OXOIMMO, YTOOBI
XOTs Obl HECKOJIBKO WIEHOB TIpYHNbl pa3pabOTUMKOB HMMEIM KBIM(UKALUI U OIbIT,
JOCTaTOYHBIC JUIsd pabOThI HAJl JaHHBIM MPOEKTOM. B MPOTHBHOM CiTydae HEBO3MOXKHO M30€XKaTh
ommbok B pazpadoTtke I10.

PykoBoauTenp mpoekTa 0OBIYHO 00s3aH MOCHUIATh OTYETHI O XOJ€ €r0 BBIMOJIHEHUS KaK
3aKa34uKy, TaK W MOAPSAHBIM OpraHu3alusM. OTO JOJKHBI ObITh KpaTKHe JOKYMEHTHI,
OCHOBaHHBIE Ha MH(OPMAINH, U3BJICKAEMOI U3 MOIPOOHBIX' OTYETOB O MPOEKTe. B 3THX oTUeTax
JOJDKHA ObITh Ta HH(pOpMalMs, KOTOpas I03BOJISET YETKO OLEHUTh CTEeNEeHb TI'OTOBHOCTU
C03/1aBa€éMOI0 IIPOrpPaMMHOTO MPOAYKTA.

B pamkax xypca «CHCTEMHasi MHXCHEPUS» BBIAEIEHBI CIEAYIOIINAE POJIA B TPYIIE I10
paspabotke I[10:

- PykoBoaurens — ol1iee pyKOBOICTBO IPOEKTOM, HallCaHUE JOKYMEHTAIUH, OOIIeHUe
¢ 3akazuukom I10;

- CucTteMHbIl aHWIMTUK — pa3paboTka TpeOoBaHUI (COCTaBlIEHHME TEXHUYECKOTO
3a/IaHMs, MPOEKTa MPOTPAMMHOTO 00eCTIeueHuUs ),

- Tectep — cocTaBieHue IUIaHa TECTUPOBaHUS U arrectauuu rorosoro I1O (mpoaykra),
COCTaBJICHUE CLIEHApHUsl TECTUPOBAHUS, 0a30BBIN MpUMEpP, MPOBEICHIE MEPONPHUATHH 110 TUIAHY
TECTUPOBAHUS;

- Pazpabotunuk — MojaenuMpoBaHME  KOMIIOHEHT IPOrpaMMHOIO  oOecrnedyeHus,
KOJIUPOBAHUE.

IInanupoBanue npoexTa pa3padoTKN MHKEHEPHOI0 MPOEKTa

O¢¢dexTuBHOE yNpaBiIeHHWE MNPOrPAaMMHBIM TPOEKTOM  HANpsAMYK 3aBUCHT  OT
MPAaBWIBHOTO IUIAHUPOBaHUS padOT, HEOOXOAMMBIX Uil €ro BbIOJIHEHUsA. [lnman momoraer
PYKOBOJUTENIO TNpPeNBUIECTh MPOOIEMbl, KOTOpble MOTYT BO3HHUKHYTh Ha KakuxX-Iu0O0 3Tamax
cospanus 1O, u pa3paborarh MPEeBEHTHBHBbIE MEPHI A UX MPEAYNPEKICHUS WIA PEIICHUs.
[Inan, pa3paboTaHHBII Ha HadalbHOM JTale IMPOEKTa, paccCMaTPUBAETCS BCEMH €ro
YYaCTHUKAMU KaK pPYKOBOJSIIMN JTOKYMEHT, BBIIIOJIHEHHE KOTOPOrO JOJKHO MPHUBECTH K
YCIIEIIHOMY 3aBEPIICHUI0 NPOEKTa. OTOT IE€PBOHAYAIBHBIA IUIAH JOJDKEH MaKCHMaJIbHO
10IpOOHO OMMCHIBATH BCE ATAIBI pean3aliy POEKTa.

IIpouecc nmuaHMpoBaHUS HAYMHAETCS, UCXOIS M3 ONMCAHUSA CHCTEMBI, C ONPEACIICHUS
MPOEKTHBIX OTPAaHUYEHUH (BPEMEHHbIE OTpaHUYEHHUs, BO3MOKHOCTH HAIIMYHOTO MEpCOHaa,
OIO/KETHbIE OTPaHMYECHUS U T.J.). DTU OTPAaHUYEHUS JIOJDKHBI OINpPENENAThCS MapajlIebHO C
OIICHMBAHHEM IPOEKTHBIX MapaMeTpOB, TaKUX KaK CTPYKTypa U pa3Mep IMpOeKTa, a TaKxKe
pacripenesneHueM (QYHKIHUM Cpeau MCHOJIHUTENEH. 3aTeM OIpeNeNatoTCs 3Tarbl pa3padoTKU U
TO, KaKhe pe3yJbTaThl JIOKYMEHTallUs, MPOTOTUIIbI, MOJCUCTEMbl WJIM BEPCUU MPOTrPAMMHOIO
OPOAYKTa) JOJDKHBI OBITH MOJNy4eHbl 10 OKOHYAHMM JTHX JTamnoB. /Jlanee HaumHaeTcs
LUKJIMYecKasi yacTh IutanupoBaHus. CHayana pa3pabaTsiBaeTcsi rpa@uK padoT MO BBIMOIHEHUIO
IPOEKTa WIIH JIaeTCsl pa3pellieHre Ha MpoI0JKEHNE UCTIONb30BaHUs paHee CO3aHHOro rpaduka.
[Tocne 3TOro MpoOBOJIUTCS KOHTPOJIb BBINOJHEHUS PA0OT W OTMEYAIOTCSl PACXOXKACHUS MEXIY
peabHBIM U TUIAHOBBIM X0JI0OM padoT.

Jlanee, mo Mepe MOCTYIJICHUS HOBOM HH(POpPMAIMU O XOJ€ BBINOJHEHHUS MPOEKTa,
BO3MOXKEH IIEPECMOTP NEPBOHAYAIBHBIX OLIEHOK MAapaMETPOB MPOEKTa. JTO, B CBOK OYEPE.b,
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MOXET TPHUBECTH K H3MEHEHHIO Tpaduka pabor. Ecnmm B pesynbTare 3THX H3MEHEHUH
HapyLalTCs CPOKH 3aBEPIIEHMs] IMPOEKTa, TOJDKHBI ObITh IEPECMOTPEHBI (M COIIACOBaHbI C
3aka3uukoM I10) mpoekTHbIE OrpaHUYEHHUS.

KoHeuHO, GONBIIMHCTBO PYKOBOAMTENEH HPOEKTOB HE AYMAlOT, YTO peaau3alus HUX
IPOEKTOB MPONUJIET TIaaKko, 6e3 BCAKkuX mpobiem. XKenarenbHO onucaTh BO3MOXKHBIE TPOOIEMBI
ele 710 TOro, Kak OHU MPOSBAT ce0s B XO/1€ BBINOIHEHUS npoekTa. [loaTomy mydie cocTtaBiiTh
"meccumuctuyeckue" rpadpuku pabor, yem "onrumuctuueckue". Ho, KOHEUYHO, HEBO3MOKHO
IOCTPOUTh IIJIaH, YYUTHIBAIOIIMHA BCE, B TOM 4HCIE Cly4yailHble, MPOOJEMBI U 3aJEPKKHU
BBITIOJIHEHUS MPOEKTAa, MOITOMY M BO3HHKAET HEOOXOIUMOCTh IMEPHOAMYECKOTO MEPECMOTpa
IPOEKTHBIX OTPAHUYEHUI U ATANOB CO3JaHUS IPOrPAMMHOIO IPOAYKTA.

[Inan mpoekTa [IOJDKEH YETKO II0Ka3aTh PECypchbl, HEOOXOAMMBIC JUIsl pealu3aluu
IPOEKTa, pasjieieHue padoT Ha 3Talbl U BPEMEHHOM IpaduK BBINOJHEHMS ITHX 3TamnoB. B
HEKOTOPBIX OpPraHM3alMAX IUIAaH IPOEKTa COCTABISAETCS KaK €AUHBIA JOKYMEHT, COAep Kallui
BCE BUJbI IUIAHOB, OMMCAHHBIX BbIIE. B Apyrux ciaydasx IUIaH IPOEKTa ONMCHIBAET TOJIBKO
TexHosoruueckuit npouecc cozpanus [10. B Takom miane o0s3aTenbHO MPUCYTCTBYIOT CCHIIIKU
Ha IJIaHbI IPYTUX BUJOB, HO OHU pa3pabaThIBAIOTCS OT/AEIBHO OT IUIaHa MIPOEKTa.

Jleranu3anus MJaHOB NMPOEKTOB OYEHb PA3HUTCS B 3aBUCHMOCTH OT TUIA pa3padaThbl-
BAaEMOIo MPOrpaMMHOI0 MPOJAYKTa U OpraHusanuu-padpadoruuka. Ho B mobom ciyyae 60:b-
IIMHCTBO IUIAHOB COJIEPKAT CIEAYIOLIUE Pa3/Iebl.

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

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

3. AHamu3 puckoB. OmnMcaHue BO3MOXKHBIX IIPOCKTHBIX PHUCKOB, BEPOSTHOCTH UX
IIPOSIBJICHUS M CTpATErui, HaIIPaBJICHHBIX HA X YMEHbILICHUE.

4. AunapaTHble M NpPOrpaMMHBIE PECypChl, HEOOXOAMMBIE Ul pealu3alud IpPOEKTa.
[lepeueHp anmapaTHBIX CPEACTB U MPOrPaMMHOI0 00ecreueH s, HE0OX0AUMOTIO Ui pa3paboTKu
nporpaMMHoOro mnpojykra. Eciu annapaTHble cpeicTBa TpeOyercss 3aKylaTh, MPUBOIUTCS HX
CTOMMOCTbH COBMECTHO € Tpa)MKOM 3aKYIIKH U TIOCTAaBKH.

5. Pazbuenne pabor Ha ortansl. [lpomecc peanmu3anuum mNpoekTa pa3z0OHBaeTcs Ha
OTJIEIbHBIE TIPOLIECCHI, OIPENEISIOTCS 3Tallbl BBIMOJIHEHHUS] MPOEKTa, MPUBOJUTCS ONHMCAHUE
pe3ynbTaToB ("BBIXO0B") KXKJIOTO 3Tara U KOHTPOJIbHBIE OTMETKH.

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

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

[Inan nomkeH peryiasipHO NepecMaTpuBaThCs B Ipoliecce peanus3anuu npoekrta. OnHu
YacTH IUIaHa, Hampumep rpaduk paboT, U3MEHSIOTCS 4acTo, Jpyrue Oosee craOuibHBL. Jlis
BHECEHUS HM3MEHEHUNl B IUIaH TpedyeTcss cheuuanbHas OpraHu3alMs JTOKYMEHTOIOTOKA,
MIO3BOJIAOINAs OTCIEKUBATD 3TH U3MEHEHUS.

ITocTanoBKa 3a1a4n K NPaKTHYeCKOl padoTe 2

1. U3yunTs npearaeMplii TEOPETUUECKUI MaTepual.

2. CoctaBuTh MOAPOOHOE OMUCAHNE HHKEHEPHOTO MPOEKTA.

3. Ha ocHOBaHMM oOmNMCAaHWS WMHXEHEPHOTO TIPOEKTa TMPOBECTH aHAIM3 IpoIecca
OpraHu3aluy NPOEeKTUPOBaHUs. B X01e aHaM3a OTBETUTH Ha BOIIPOCHI:

- Yto mpoun3oiieT ¢ opraHu3aiuei, ecim cucteMa He Oy/ieT BBEJIEHa B KCILTyaTaluio?

- Kakne Ttexymue mnpoOieMbl CYIIECTBYIOT B OpraHM3alMM M Kak HOBas cHCTEMa
MOMOXET UX PELIUTh?
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- Kakum o0Opaszom cucrema Oyaer cnocoOCcTBOBATh 1eNsiM Ou3Heca?
- TpeOyer nu pa3paboTKa CHCTEMBI TEXHOJIOTHH, KOTOpasi 10 3TOTO HE MCHOIb30BANIACh B

opraHu3aiuun?

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

IIPOEKTA.

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

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

Paspmensl MOMMKHBI cofepkaTh PEKOMEHIALUMM OTHOCHUTEIBHO Pa3padOTKH CHUCTEMBI,
0a3o0Bble IpeIoKeHUs Mo 00BEMY TpeOyemoro OropkeTa, Yuciay pa3pabOTYMKOB, BPEMEHHU U

TpeOyeMOMy MPOrpaMMHOMY OOECIIEUEHHUIO.

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

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B cootBercTBUM C yKa3zaHHOW INpeAMETHON 00NacThi0 M KjaccoM pa3pabaThiBaeMOMN
MH(POPMALIMOHHOM cHCTeMBbl pa3padoTaTh ONUCaHWE HMH(OPMAIMOHHOM CHUCTEMBl M IPOBECTH

aHaJIn3 Iponecca Oprannu3aliiyu HHKCHCPHOTO ITPOCKTA.

Tabnuna 2.1 — lnnuBuyanbHble 3aJaHUS

No ITpeameTHas o6acThb Kimacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 ToproBoe npeanpusiTue B2C

6 [Toprain B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

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

10 | AnnapatHas UHQPACTPYKTypa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xaHue oTyeTa

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

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

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

BBO}IHaSI JaCcTb OTYCTAa [JOJDKHA BKJIKOYATH ITYHKTBI:

YCJIOBHUE 3aJlavyr; IOPAA0K

BBITIOJIHCHHUA; IPOTPAMMHO-AIIIAPATHBIC CPEACTBA, UCITIOJIB3YCMBIC ITPHU BBIITOJIHCHUN pa6OTLI.

- OCHOBHAs 4acTh (omucaHue padoThl): onmucaHue WHGOPMAIIMOHHONW CHCTEMBI, aHau3
mpolecca OpraHu3aluy TPOEeKTUPOBAHUS; POIIH.

OcHOBHas 9acTh OTYETa BKIIIOYACT B CeOsl: ONMHMCAHWE WHKCHEPHOTO MPOCKTA - HATUIHE
3aKTIOYEHHUS O BO3MOXKHOCTH  pealld3allid  TPOEKTa, COAEPIKAIIEro  peKOMEHIAINH
OTHOCHUTEIIFHO Pa3pabOTKH CHCTEMBI, 0a30BbIC MPEITIOKEHHS 110 00bEMY TpeOyemMoro OroKeTa,
YHCIy pa3pabOTYMKOB, BPEMEHH U TpeOyeMoMy NPOrpaMMHOMY OOECIICUCHHIO; aHaIH3
OCYIIECTBHMOCTH: yKa3aTh BO3MOXKHBIE TPOOJIEMBI M IYTH WX PEIICHUS, POJIM YJaCTHUKOB
TPYNIBI Pa3pabOTKU HHKEHEPHOTO MPOEKTA.
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- 3aKJII0YEHHE (BBIBObBI);

- CIIMCOK UCIOJb30BaHHON JTUTEPATYPHI.

3ammMra OT4YeTa 3aKJII0YaeTCsl B MPEAbSIBICHUU MPENOAABATENI0  MOJYyYEHHBIX
pe3ynbTaToB B BUJE (aiija U AEMOHCTpPALMU MOJIyY€HHBIX HABBIKOB MPU OTBETaX HA BOIPOCHI
npernoaaBaress.

KoHTpoJibHBIE BONIPOCHI

1. [Ipeanoxure, KTO OBl MOr Yy4YacTBOBaTh B (OPMUPOBAHUM TPEOOBAHHMU ISt
YHUBEPCUTETCKOM CHCTEMBI PETUCTpalUU CTYAEHTOB. OObACHUTE, MOYEMY MOYTH HEU30exkKHO,
4T0 TpeOoBaHus, CPOPMYIUPOBAHHBIE PA3HBIMHU JIULAMH, OYAYT IPOTUBOPEUUBEI.

2. PazpabarbiBaetrcs cuctema [1O nmns aBromartuzanuu OuOIMOTEYHOro Karajora. JTa
cucremMa OyneT cojaepkaThb HMH(OPMAIMIO OTHOCHTENBHO BCEX KHUT B OuOnHMoTeke u Oyner
nojie3Ha OUOIMOTEYHOMY NiepcoHaly, aboHeHTaM M uwutarensMm. Cucrema [OJKHA HMETh
CpeICTBa IPOCMOTpaA KaTajora, CpeJICTBa CO3JaHUSl 3alpoOCOB M CPEACTBA, MO3BOJISAIOLIUE
MOJIb30BATENSAM PE3EPBUPOBATh KHUTH, HAXOASIIMECS B IaHHBIM MOMEHT Ha pykax. Onpeaenute
OCHOBHBIE OTIOPHBIE TOYKH 3PEHUs, KOTOPBIE HEOOXOIMMO YUECTh B CIICHU(BUKAIINA CUCTEMBI, U
MOKAXXUTE UX B3aUMOOTHOIIEHUS, UCTIONB3Ys JUarpaMmy UepapXuu TOUEK 3PEHUS.

3. lns Tpex TOYeK 3peHHs, ONPENEICHHBIX B CHUCTEME OHMOIMOTEYHOrO KaTajora,
YKa)XHUTE CEPBHUCHI U COOTBETCTBYIOIIUE JaHHBIC, KOTOPbIE OOECHEUYUBAIOTCS STUMH TOUYKAMU
3peHHs, ¥ COOBITHS, KOTOPBIC YIIPABIISIOT STUMHU CEPBUCAMHU.

4. Kto momkeH mpoBOAUTH 0030p Tpebomanuii? Hapucyiite mMojens mporecca o630pa
TpeOOBaHUIA.

5. Bama xomnanust Ucnonb3yeT CTaHAAPTHBIA METOJ aHanu3a TpeboBaHui. B mpouecce
paboThl BBl OOHAPYKHIIM, YTO 3TOT METOJl HE YYUTHIBAET COIMANIbHBIE (DaKTOPbI, BaXKHbIC AJIS
CHCTEMBI, KOTOPYIO Bbl aHaIM3WpyeTe. Bamr pyKkoBOAWTENh Jan BaM SCHO IOHSTH, KaKOMY
METOJy aHaJH3a HY»HO cienoBaTh. OOCyIuTe, YTO BbI JOJDKHBI JIEIaTh B TAKON CUTYAIlHH.

IpakTuuyeckas padora 3. MeHeIKMEHT ITANOB KH3HEHHOT0 MKJIA HHKEHEPHOT 0
MPOeKTA

Henabr paGorpl: O3HaKOMIIEHHE C METOAOJOTHEH MPOEKTHOIO MEHEI)KMEHTa B
YIPABICHUH IPOEKTAMH; H3yYEHHE OCHOBHBIX 3JEMEHTOB ONpEENEHUs, IpeICTaBICHUs,
MIPOEKTHPOBAHMUS M MOJICTTMPOBAHUS TIPOTPAMMHBIX CHCTEM.

[IpakTuyeckas paboTa HampaBlieHa Ha O3HAKOMIIEHHE C OCHOBHBIMHM 3JIEMEHTaMHU
ornpezeNieHus, MPEeACTaBIEHUS, MPOCKTUPOBAHUS U MOJEIUPOBAHUS MPOTPAMMHBIX CHCTEM C
nomompio s3pika UML, mnosdydyeHue HaBBIKOB IO MPUMEHEHHMIO JAaHHBIX JJIEMEHTOB Ui
MOCTPOEHUS 00BEKTHO-OpHEHTHPOBaHHBIX Mojeneil IC Ha ocHoBaHUM TpeOOBaHMIA.

TpeboBanus K pe3yiabTaTaM BBIIOJHEHHUS MIPAKTUYECKON paboThI:

- MOZIENIb CUCTEMBl JOJDKHA COJAEp)KaTh: JuMarpaMMy BapuUaHTOB HCIOJIb30BaHUS;
JarpaMMbl  B3aMMOJEHCTBHS JUIsl KaXKJIOTO BapHaHTa MCIIOJIb30BAaHMS;, JUArpaMMy KIJIaccoB,
MO3BOJIAIONIAs pean30BaTh Bech onucaHHbIM (QyHkunoHan WC; oObenMHEHHYIO IuarpamMmy
KOMIIOHEHTOB U pa3MeLleHHUS;

- JUIs KJIaCCOB YKa3aTh CTEPEOTHIIBI;

- B 3aBHCHMOCTH OT BapuaHTa 3aJlaHus JAMarpamMma pa3MelleHUs JO0JDKHA TOKa3bIBaTh
pacIoyIoKeHNEe KOMIIOHEHTOB B paclpeieIeHHOM MTPUIIOKCHHH.

OcHoBBI TECOPUH

OO6uue cBenenusi 00 00LEKTHOM MO/IEJIUPOBAHUHU

CymiecTByeT MHOXECTBO TEXHOJIOTMH M HMHCTPYMEHTAJbHBIX CPEACTB, C IOMOIIbIO
KOTOPBIX MOYKHO PE€aju30BaTh B HEKOTOPOM CMbICIE ONTUMabHBIN npoekT MC, HaumHasg ¢
dTama aHaiW3a M 3aKaH4YMBas CO3JIaHWEM MPOrPpaMMHOrO KoJa CHCTeMbl. B OoNbIIMHCTBE
CIIy4aeB 3TH TEXHOJOTHUHU MPEIBSIBIAIOT BEChMa KECTKHE TPeOOBAHUS K MPOIECCY pa3paboTKu U
UCIIONB3YEMBIM pecypcaM, a TMONBITKH TpaHC(HOPMUPOBATh UX TOJ KOHKPETHBIE MPOEKTHI
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OKa3bIBAIOTCSl Oe3ycnemHbIMUu. JTH TexHonoruu mnpenacrasiensl CASE-cpeacTBamu BepxHEro
ypoBas i CASE-cpeactBamu nonHoro sku3HeHHoro mnukia (upper CASE tools wnm full life-
cycle CASE tools). OHu He M03BOJISIOT ONTUMH3HPOBATH ACATEIBHOCTh HA YPOBHE OTJEIBHBIX
3JIEMEHTOB NPOEKTAa, U, KaK CIEACTBUE, MHOTME Pa3pabOTUMKU IEpellId Ha TaKk Ha3blBaeMble
CASE-cpenctBa HmxkHero ypoBHs (lower CASE tools). OgHako OHM CTOJKHYJIHUCH C HOBOWM
npobaemMoll — npoOieMoil OpraHu3aly B3aUMOJCHCTBUS MEXAY Pa3jIMYHBIMM KOMaHJaMH,
peaTN3yIOUMMH TPOEKT.

YHupuuupoBaHHbIA A3bIK 00bEeKTHO-OPUEHTUPOBAHHOT0 MOJAEJIUPOBAHUS

YHUPHUUUPOBAaHHBIA S3BIK  OOBEKTHO-OPUEHTHPOBAHHOTO MojenupoBanus Unified
Modeling Language (UML) siBuiicst CpeiacTBOM IOCTHIKEHHS KOMIIPOMHCCA MEXKAY STHMH
nogxonamu.  CymiecTByeT — JAOCTaTOYHOE  KOJMYECTBO  MHCTPYMEHTAIBHBIX  CPEACTB,
noanepkuBaromux ¢ noMombio UML sxu3HeHHBIH LUK HMHOOPMALMOHHBIX CHCTEM, U,
onHoBpeMeHHo, UML siBisieTcss 7OCTaTouHO THOKUM Uil HACTPOMKU M TMOAJIEPKKHU CIenu(PUKU
JESATENIbHOCTH Pa3IMYHbIX KOMaH pa3paboTunKOB.

Co3nanne UML nauvanoce B okTsi6pe 1994 r., xorma /[xum Pam6o u I'pagu Byu u3
Rational Software Corporation ctanu paboraTh Haa oObeauHEeHHEeM cBouX MeTonoB OMT u
Booch. B Hactosmee Bpemsi koHcopuuyM mnoib3zoBatesneid UML Partners Bkitouaer B ceOs
MpeJCcTaBUTeNIed TakUX TpaHIOB HHQPOPMAIMOHHBIX TexHoJormii, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasiser co00l 00BbEKTHO-OPHEHTHPOBAHHBIN S3BIK MOJICIIUPOBAHUS,
00TaJaroImni CIEAYIOIIUMU OCHOBHBIMH XapaKTePUCTHUKAMHU:

- SBJIAETCS SI3bIKOM BH3YaJIbHOTO MOJENMPOBAHUSA, KOTOPBIA OOecreunBaeT pa3padoTKy
pEeNpe3eHTaTUBHBIX MOJENEH JJIsl OpraHM3alliy B3aMMOJACHCTBHUS 3aKa3uMka M pa3padoTdHKa
NC, paznuunbix rpynn pa3padotunkos UC;

- COJIEPKUT MEXaHU3MBbI PACHIMPEHHS U CTIEIUANIN3aUN 0a30BBIX KOHIICTIINH SI3bIKA.

UML — o510 cranmapTHas HOTalusi BHU3YalbHOTO MOJEIHUPOBAHUS MPOTPAMMHBIX
cucreMm, npuHATas KoHcopuumymoMm Object Managing Group (OMG) ocensto 1997 r., u Ha
CETOJHAIIHUN JIeHb OHa IOAJEPKHUBAECTCS MHOTUMH O00BEeKTHO-opueHTHpoBaHHbIMU CASE-
POJTYKTaMH.

UML BkJt0YaeT BHyTpeHHUI HAOOp CPeACTB MOJIEIMPOBAHUS, KOTOPhIE ceifuac MpUHATHI
BO MHOTHX METOJaX H CpEACTBaX MOJICIUPOBAHUSI. OTH KOHICTIUK HEOOXOIUMBI B
OOJBIIMHCTBE MPHUKIAIHBIX 337a4, XOTs HE KaxJas KOHLENIMS HeoOXoquMa B KaXaoil dyacTu
KaX10T0 MpritokeHus. [101p30BaTensiM S3bIKa MPEI0CTaBICHBI BO3MOKHOCTH:

- CTPOMTb MOJIETd Ha OCHOBE CpEICTB A1pa, 0Oe3 HCIOJIb30BaHUS MEXaHU3MOB
pacmpeHus [UTsi O0JIBIIMHCTBA THITIOBBIX MPUIIOKEHUIH;,

- 100aBIIATh IPU HEOOXOAMMOCTH HOBBIE AJIEMEHTHI M YCIIOBHBIE 0003HAUCHMUS, €CITH OHU
HE BXOIAT B SAPO, WM CIEIUATU3NPOBATh KOMIIOHEHTHI, CHCTEMY YCJIOBHBIX O00O3Ha4eHUI
(HOTaLHMIO) U OTPAHUYEHUS JJIs1 KOHKPETHBIX MPeAMETHBIX 00acTel.

Azpik UML

Ouarpamma
BaApHaHTOE
HCMONB30BAHHA

[ I J

Dwarpamma Auarpamma
Knaccoe COCTORHMA

Luarpamma
nocnejoeaTens-
HOCTER

HurerpupoeanHan
UOAENL COXKHON
CHCTeMb!

Auarpamma
ABATENBHOCTH

Auarpamma

Auarpamma Ouarpamma
passepTsiBaHua

Koonepauum KOMMNOHEHTOB

Pucynok 3.1 - UHTerpupoBanHasi MOJENb CI0KHOM CUCTEMBI B HOTAalMU si3bika UML
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Crannaptr UML npeanaraer cienyroomuii Habop AMarpamm Ui MOJCINPOBAHUS:

1. fmarpaMMbl  BapuMaHTOB  HCHOJb30BaHWs  (use case  diagrams) — it
MOJICIIMPOBaHMs OM3HEC-TIPOIIECCOB OpPraHM3aluM W TpeOOBaHMH K CO3/IaBaeMOl cUCTeMe);
2 nuarpammbl  kiaccoB  (class diagrams) — I8 MOJCNIHMPOBAHUS CTAaTHYECKOM

CTPYKTYPBI KIJIACCOB CHCTEMBI U CBS3EH MEXKIY HUMU;
3. muarpaMmbl oBenieHus cucteMbl (behavior diagrams):
3.1 nuarpammebl B3aumoierictBus (interaction diagrams):
3.1.1 nuarpammsI rociaea0BaTeIbHOCTH (sequence diagrams) u

3.1.2 xooneparuBHble  nuarpammbl  (collaboration diagrams) — s
MOJICIIUPOBaHMs Ipolecca 0OOMEHa COOOIICHHSIMH MEXIy OOBEKTaMH;
3.2 nuarpaMMebl COCTOSTHUH (statechart diagrams) — VIS

MOJICJIUPOBAHUSl TOBEJCHHUSI OOBEKTOB CHCTEMbI IPU IMEpPexXojAe U3 OJHOTrO
COCTOSIHUS B IPYTO€;
3.3 quarpaMMbl JIeATeTLHOCTEH (activity diagrams) — TUTS
MOJICTTUPOBAHUSl TOBEJACHUS CHUCTEMBI B paMKaX pa3JIMYHBIX BApUAHTOB
UCIIONIb30BaHUs, WIIM MOJICTTUPOBAHUS I€ATEIHHOCTEH;

4. muarpammbl peanusanuu (implementation diagrams):
4.1 nuarpaMMbl KOMIIOHEHTOB (component diagrams) — sl MOZIEIUPOBAHUS
Mepapxuy KOMIIOHEHTOB (TIOJICUCTEM) CUCTEMBI;
4.2 nuarpammbl pasBepThiBanus (deployment diagrams) — Ui MOJEIMpPOBAHUS
(UBHYECKON apXUTEKTYPHI CHCTEMBI.

JluarpaMMbl BADHAHTOB HCIOJIb30BAHUS

[TonsTe BapmaHTa wHCHONBL30BaHUs (use case) BrepBbie BBen MBap fkoOcoH wu
npuaan emy TaKyIo 3HAYUMOCTb, 4TO B HaCTOsIIIee BpeMs
BApUAHT MCIOJIb30BAHUSI TPEBPATHIICA B OCHOBHOW JJIEMEHT pa3padOTKU M IUIAHUPOBAHUSA
MIPOEKTA.

Bapuant wucnonb3oBaHMS  MpeACTaBIseT COOOW  IMOCIEAOBATENBHOCTh JIEUCTBHI

(TpaH3akumit), BBITOJTHAEMBIX CHUCTEMON B OTBET Ha coObITHE,
WHULIUAPYEMOE HEKOTOPBIM BHEILIHUM 00BEKTOM (meficTBYIOIIMM JULIOM).
Bapuant HCIIOJIb30BAaHNUS OIMCHIBAET TUIINYHOE B3alMOJECCTBHE MEXIY

MIOJIB30BATEIEM M CHCTeMOM. B mpocreimeM citydae BapUaHT UCIIOIb30BAaHUS ONPEIEIAETCS
B Ipoliecce 0O0CYXKJIEHUs C MOJIb30BaTeNeM TeX (PYyHKIMM, KOTOpble OH XOTea Obl pearn30Barth.
Ha s3pike UML BapuaHT UCTIOJIb30BaHUS M300pAXKAIOT CJIEIYIONUM 00pa3oM:

BEIPHEIHT HMCNONb30B2HKMA

Pucynok 3.2 - BapuaHT ucnoiab30BaHus

JeiicTByromiee auio (actor) — 3TO posib, KOTOPYIO MOJIb30BATEIb UIPAET MO OTHOILIEHUIO

K CUCTEME. JeiicTByromue Jvna MPEJICTABIISIOT coboit pouu, a
HE KOHKPETHBIX JIIOJACHM WIM HauMeHoBaHHs pabor. HecmoTps ©Ha TO, dYTO Ha
JrarpaMmmax BapHaHTOB HCMOJIb30BAHUS OHU M300paxaroTcs B BUJIE
CTUJIM30BAaHHBIX  YEJOBEUECKHMX  (PUTypok,  JEHCTByIOIlee  JIMIIO  MOXET  Takke
OBITh BHEIIHEH CHCTeMOH, KOTOpoW HeoOxoauMa HeKoTopas uWHGoOpMalus OT JaHHOU
CHCTEMBI. IToka3biBaTh Ha JrarpaMMe JEUCTBYIOIIUX JINTY clenyer

TOJBKO B TOM CJlydYae, KOIrJa UM JEHCTBUTEIBHO HEOOXOAWMBI HEKOTOpBIE BAapPHAHTHI
ucnons3oBanus. Ha a3sike UML nelicTByromue nauia npeacTapisioT B BUIAE PUTYp:
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Pucynox 3.3 - JleiicTByromiee Ju1o (aKTep)

JlelicTByromue nuua JelsaTcs Ha TPU OCHOBHBIX THIIA:

- II0JIb30BATEIIH;

- CUCTEMBI;

- Ipyrue CUCTEMBI, B3aUMOIECHCTBYIOIINE C JaHHOM;

- BpeMsl.

Bpemst ctaHOBUTCS IEHCTBYIOIIMM JIMLIOM, €CITM OT HEro 3aBHCUT 3aIyCK KaKHUX-JIHOO
coOBITHI B cUCTEME.

CBsizM MeX/Iy BAapHAHTAMH MCIOJIb30BAHUS W AECTBYIOINHMH JIHIIAMH

B sspike UML w©Ha [guarpaMmMax BapHaHTOB HCIIOJBb30BAHUS  IOJICPKABACTCS
HECKOJIBKO THUIIOB CBSI3CH MEXKIYy DJJIEMEHTAMH [IHATPaMMbL. JTO CBSI3M  KOMMYHHKAI[HH
(communication), Bxmrouenwus (include), pacmupenus (extend) u 0606meHus (generalization).

CBsi3b KOMMYHHKAI[AM — 93TO CBS3b MEXKIYy BapHaHTOM  HCIOJB30BAHUS U
neiictByromuM suioM. Ha s3eike UML CBA3M KOMMYHHUKAIIMK TOKa3bIBAIOT C IOMOIIBIO
OJIHOHAINPABJIECHHON acCOLUalUH (CIIOUIHON JIUHUN).

OdopruTe kpeauT
1 o ANA knvenTa DaHka
Knweur banka

Pucynok 3.4 - IIpumep cBA3M KOMMYHUKAIH

CBsi3p BKJIIOYEHHS TPUMEHSETCS B TEX CUTYyallMsX, KOIJIa HMMEeTcs Kakoh-Inbo
(bparmMeHT MIOBE/ICHUS CUCTEMBI, KOTOPBIN IIOBTOPSIETCS Oonee 4em B
OJTHOM BapHaHTe HCIOJIb30BaHUS. C MIOMOUIbIO TaKUX cBsI3ei OOBIYHO
MOJIEIUPYIOT MHOTOKPAaTHO MCIOJb3YeMYIO (DYHKIIMOHAIBHOCTb.

CBsi3p  paclIUpeHMs] TpUMEHSeTCS NpU ONMCAHMM W3MEHEHHH B HOpPMalIbHOM
nopeneHnn  cucreMbl. OHa  TMO3BOJSET  BapUaHTy  MCIOJB30BaHMS  TOJBKO  IIpU
HEO0OXOUMOCTH HCHOIb30BaTh (PYHKIIMOHAIBHBIE BO3MOXHOCTHU APYroOro.

<<gxtend>>

& - -
T — CHATL AeHLIW
CO cyeTa
S
-
—

<<include>>

Buinonunts
YCKOpeHHoe
CHATWE AeHer

AyTeHTMHHLMPOBaTL
KNMWeHTa

Pucynok 3.5 - IIpumep cBsI3M BKIIOYEHUS U PACIIHPEHUS

C moMmoImplo CBSI3M O0OOIIEHHS TMOKa3bIBAIOT, YTO Y HECKOJIBKHX JEHCTBYIOIIMX JIMIL
UMEIOTCSI OOIINE YEPTHI.
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CnyxawmMn %

Cnyxawmi % Cnyxawma BpeMeHHBIA %
€ No4YacoBon Ha oknage CNyMalmn
onnaron

Pucynox 3.6 - IIpumep cBsi3u 00001meHUs

JAuarpammbl B3aumojeiicTBus (interaction diagrams)
JmarpamMmmbl ~ B3ammojielicTBus  (interaction  diagrams)  ONMHMCBHIBAIOT — TOBEACHHE

B3aWMO/ICHCTBYIOIINX TpyII 00BEKTOB. Kak
IIPABUIIO, qyarpaMma  B3aUMOJICHCTBMSI ~ OXBaTbIBaeT  IOBEIEHHE  OOBEKTOB B
paMKax TOJIBKO OJIHOT'O BapuaHTa UCIIOJIb30BaHMUS. Ha TaKOU

IarpaMMe OToOpaskaeTcs psji OOBEKTOB M T€ COOOIICHUS, KOTOPHIMH OHU OOMEHUBAIOTCS
MEXIy COOOM.

CooOmenne (message) — 3TO CPEACTBO, C TOMOIIbIO KOTOPOTO0 OOBEKT-OTIPABUTEIH
3ampanimBacT y 00beKTa IMOTyqaTess BBITOJHEHNUE OJTHOW U3 €ro OTepaIii.

HNudopmanmonnoe (informative) cooOmieHne — 3T0 cooOIIeHHe, CHAOXKAroIIee 00BEKT-
MoJIy4aTesib HEKOTOPO HH(pOopMaLren /i1t OOHOBIICHUS €0 COCTOSTHUS.

CooOmienue-3anpoc  (interrogative) — 310  cooOIICHHE, 3alpalldBaIoIiee BbIIAUY
HEKOTOpoi nH(popmanuu o0 00bEKTe-NoIyYaTese.

NwmnepatuBHoe (imperative) cooOlneHue — 5TO COOOIIeHHe, 3ampaliuBaioiee y
00BeKTa-TI0yyaTesl BHIIOJHEHHE HEKOTOPBIX AEHCTBUM.

CymiecTByeT 1Ba BHUJA JMarpaMM B3aMMOJCHUCTBUS: JUArpaMMBbl MOCIIEI0BATEILHOCTH
(sequence diagrams) u koorepatuBHbIe auarpammsl (collaboration diagrams).

JAunarpamma nocienoBareabHOCTH (sequence diagrams)
JlmarpamMma TOCJIeI0BAaTEIBHOCTH OTPAXKAET MOTOK COOBITHIA, MPOUCXOAIINX B paMKax
BapHaHTa UCIOJIb30BaAHUS.

23



Vsan Mpuemmux Sxpan  |[Ynpagnenwe Cuer Kaccoswbin

Koment KapT ATM AT Vsawa | | “annapar
'y NpunaTy;xapry : '

|

| I I

2. Cumrarte N2 xapTol I
| I

|

] |
13 Mnug@gpuposam 2xpan
| I

I
I
|
I
I
|
I

I | I |

: 4 %mu PIIN-«o,x :

I ) I |

I I
I
I
I
I

5. Beoa PIll-xoaa (1234) |
I

| |

| |

| 6. legulrg er

- : 17 Orxpeire fuer
: : 8, Nposepury, PIN-xoa
| | |
| |
|
|
I
|

9. 3agpocuTe Acsk;nuc
|

A ———

| I
I I
10: BuiGop atncrema | |

I
|

I

|

I

I

I

ATb co cHera) = | I !
<,c" f 11 Sanpocum q}uw :
I I E i I
|

|

I

|

|

h2: Bsoa cymme: (20 pyriedt) l

:.}13. Chate (2b py6.)
2114, Cuam (20 py§.)

15. Iﬂpoacpma ulmag (20 pyd)
I 1
16 p’mnmuﬂb *xm,l (20 py¢)
| P=—

1
17. Br.q,unql (20 py6.)

|
|
|
|
18 Bepryto xapTy :

| |
| |
| |
I |
| |
| |
| |
| |
| |
| |
| |
| I
| |
| |
1 >
| |
I |

RS Einl Se

(R ——

Pucynok 3.7 - [Ipumep quarpaMmel IOCJIE€A0BATEILHOCTH

Bce  pmeiictByromme Mm@ IOKa3aHbl B BEPXHEM  4YacTH  JUarpaMMsl.
Crpenku COOTBETCTBYIOT COOOIICHHUSIM, IepelaBaeMbIM MEXAY JACHCTBYIOLUIUM JIUIIOM U
00BEKTOM MJIN MEX]Ty 00bEKTaMHU IS BHIOJHEHUS TpeOyeMBbIX (QYHKIIHI.

Ha  pgumarpamme  mocnenoBaTelbHOCTH — OOBEKT — u300pakaercs B BHUJE
OpSMOYTOJIBHHKA,  OT  KOTOPOTO  BHHM3  TIpOBEleHa  ITyHKTHpHAs  BEpTUKaJIbHAS
auHUSA.  OJTta  mHUAA ~ HaspiBaercs  guHuMer  sku3HM  (lifeline)  oOmekta.  Omna
MpeACTaBIsieT co0oi (pparMeHT >KM3HEHHOTO IMKIa 00BEKTa B MPOIECCE B3aUMOJEHCTBHUS.

Kaxnoe cooOuieHue mpejacTaBiseTcss B BUAE  CTPEIKU  MEXAY  JHUHHUAMU
KHU3HU JIBYX OOBEKTOB. COOOIICHUST TOSBIISIIOTCS B TOM TMOpPS/AKE, KaK OHHU IMOKa3aHbl Ha
CTpaHHILIe CBEpXY BHU3. Kaxnoe cooO1ieHne MIOMEYaeTCst Kak
MUHHUMYM HUMeHeM cooOmeHus. [Ipu kemaHuM MOXHO JOOaBUTH TaKKe apryMeHTHl U
HEKOTOPYIO YIpPaBIAIONIYI0 HH(popMmanuio. MOXHO TOKaszaTe camojenerupopanue (self-
delegation) — cooOiieHne, KOTOpoe OOBEKT MOCHUIAET caMoOMy ceOe, TpU 3TOM CTpejKa
COOOIIeHN yKa3bIBAaET Ha TY 5K€ CaMYIO JIMHUIO )KU3HH.

JMuarpamma koonepauun (collaboration diagram)

JlnarpaMmbl KOoTepalud OTOOpakaroT MOTOK COOBITUH Yepe3 KOHKPETHBIH CIeHapuid
BapHaHTa UCTIOTb30BaHUs, YIIOPSIOYESHBI o
BpEMEHH, a  KOONEepaTHBHbIE  JMarpaMMmbl  Oojbllle  BHUMAaHHUA  3a0CTPSAIOT  Ha
CBSI3AX MEXIy OOBEKTaMHU.

Ha mmarpamme koomepaluu mpeicTaBieHa BCs Ta MH(OpMalus, KOTOpas ecTb M Ha
IrarpaMme MIOCJIEIOBATEIbHOCTH, HO KOOTIEpaTHBHAS IrarpaMma mno-

24



JPYyroMy ONKCHIBAa€T TOTOK coObITHH. M3 Hee Jerde MOHATH CBSI3U MEXAY OOBEKTaMH,
OJIHaKO, TPY/IHEE YSICHUTh IOCIIEJ0OBATEIIBHOCTb COOBITHIA.

Ha  kooneparusHOI auarpaMme TaK  Ke, Kak u Ha  JMarpaMmme
II0CJIEI0BATENIbHOCTH, CTPEIKH O0O03HAYarOT COOOIIEHUs, OOMEH KOTOPBIMU OCYLIECTBISETCS
B paMKax JIaHHOI'0 BapuaHTa UCIIOJIb30BaHus. IX BpeMeHHas 1OCIe10BATEIbHOCTD YKa3bIBACTCS
IyTeM HyMepaluy COOOLICHUH.

2:CumTaTe N KapTii
_

1: MNpHHATE KapTY

: BepryTe kapTy
5: Beoa BIN-xoaa (1234) A
10: Beibop peicteun (CHATL co £yeTa) 17: Beigafes (20 py6.)

Y¥npagnerue ATM |

KaccoBwin
annapar

| MpuemHmk

l1;3&no-cu

Srpar ATM .

Pucynok 3.8 - [Ipumep quarpammsl Koonepanuu

JAmnarpammbl kjiaccoB. O0miue cBegeHUs

JlmarpaMma KJIacCOB OTPECNSeT THIBI KJIACCOB CHUCTEMBI M PA3IUYHOTO pojia
CTaTMYECKHE  CBSI3M,  KOTOpbIE  CYIIECTBYIOT  Mexay HumMu. Ha  amarpammax
KIIACCOB  HM300paKaloTCs  TakkKe  aTpuOyTHl  KJIaccoB,  ONEpaluud  KJIaccoB U
OTpaHHYEHUS, KOTOPbIE HAKIAAbIBAIOTCA HA CBSI3U MEXKIY KIACCaMH.

Huarpamma kiaccoe UML - 310 r1pad, y3mamMu KOTOPOTO SIBISIOTCS 3JIEMEHTHI
CTaTMYECKON CTPYKTYphl MpoekTa (KIacchl, MHTEePQEIChl), a JyraMd - OTHOIIEHUS MEXKIY
y31aMu (aCCOIMAINM, HAclieI0BaHNE, 3aBUCUMOCTH).

Ha nuarpamme kiaccoB n300paskaroTcs CIeIyIOIINe SIE€MEHTHI:

- [Taker (package) - HaGop 371EMEHTOB MOJEIH, JIOTUYECKHU CBSA3AHHBIX MEXKY COOOM;

- Knacc (class) - onrcanue oOumx CBONCTB IPYMIIbI CXOHBIX O0BEKTOB;

- Uurepdeiic (interface) - aGcTpakTHBIN Kiacc, 3aJaroliuil Habop omepaiui, KOTopble
00BEKT MPOU3BOJIILHOTO KJIAcCa, CBA3AHHOTO C JaHHBIM HMHTepdeiicoM, MpelocTaBiIseT IPYruM
o0BbeKTaMm.

ITocTanoBKa 32124 K NPpaKTHYeCcKol padore 3

1. U3yunTs npearaeMplii TEOPETUUYECKUM MaTepHal.

2. IlocTpoiite AuarpaMmy BapHaHTOB UCHOJIb30BaHUS Ui BEIOPaHHONW MH(POPMALIMOHHOM
CUCTEMBI.

3. Beimonuute pean3anuo BapHaHTOB UCIIOJIb30BaHNUsA B
TePMHUHAX B3aMMOJICHCTBYIOMNX OOBEKTOB M TPEACTABISIONIYIO CO00i HaOOp nuarpamm:

3.1 nuarpaMM KJaccoB, PEaJU3YIOIIMX BapUAHT UCIIOJIb30BaHUS;

3.2 JarpaMm B3aUMOJEHCTBUA (mmarpamm MOCJIEIOBATEIILHOCTH "
KOOIIEPAaTUBHBIX ~ JIMarpaMM), OTPaXaloIIUX  B3aMMOJEHCTBHE OOBEKTOB B IpolLiecce
pean3anuy BapuaHTa UCIOJIb30BaHUS.

4. PaznenuTh KJIACCHI 10 MaKeTaM, UCIOJIb3Ysl OIUH U3 MEXaHU3M pa30HeHusl.

5. [loctpoiite auarpaMMmy COCTOSIHMM JUIsi KOHKPETHBIX OOBEKTOB HH(GOPMAIMOHHOMN
CUCTEMBI.
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6. [loctpouth OTU€T, BKIIOYAIOMIMKA BCE IMOJNyYCHHBIC YPOBHU MOJICNIH, OIHMCAaHUE
(YHKLIMOHAIBHBIX OJIOKOB, MOTOKOB JaHHBIX, XPaHWINII U BHEHIHUX 00BbeKkTOB. IIpencraButh

OTYEeT MO MPAKTUYECKON paboTe IS 3alHTHI.

BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

B cootBercTBHM C yKa3aHHOW MpEIMETHOM 00JacThi0O M KIACCOM pa3padaThIBa€MOTrO
IIPOEKTa IIOCTPOMTE JAMArpaMMy BAapUAHTOB MCIOJIb30BAaHUS, BBIIOJHUTE PEATU3ALUIO
BapUaHTOB HCIIOJB30BAaHUS, MOCTPOUTE IUArpaMMy COCTOSIHMM JIi KOHKPETHBIX OOBEKTOB

IPOEKTAa.
Tabnuna 3.2 — lnnuBuyanbHble 3aJaHUS
Ne | IlpenmerHast o61acTh Knace UC
1 Cxitan MRP
2 IIpon3BOACTBEHHOE IPEANIPUATHE ERP
3 ToproBoe npeanpusiTue CRM
4 Toprosoe npeanpusitue SCM
5 ToproBoe npeanpusiTue B2C
6 ITopran B2B
7 CtpoutenbHOe IpeaIpUsTHe NC yuera
8 Beicuiee yuebHoe 3aBe/ieHUE N C ynpaBneHus
9 WndpactpykTypa npeanpusatus CIIIP
10 | AnnaparHas UHQPACTPYKTypa NPEANPUITHS DKclepTHas CUcTeMa

Conep:xanue oTyeTa

ITo BbImonHeHHON paboTe cocraBisgercs oT4eT. OTYET BBINOJIHACTCS B 3JIEKTPOHHOM
Buje. [1o BBINONIHEHHOMY OTUYETY IPOBOAMTCS 3alllUTa PAKTUYECKOU PabOTHI.

OTuer moO NpakTUYECKOH paboTe IOMKEH COCTOATh U3 CIEAYIOIIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJ/IHAs 4acCTh;

- OCHOBHas 4acTb (omucaHue paboThl): JAMarpaMma BapUaHTOB HCIOJIb30BAHUSA
MH(OPMALIMOHHON CUCTEMBI, TUarpaMMa COCTOSIHUM J1sl 00bEKTOB MH(OPMALIMOHHON CUCTEMBI;

- 3aKJIF0OYEHHE (BBIBOJIBI).

BBonHas yacTh oT4eTa JOJKHA BKIKOYATh ITYHKTHI:

- YCJIOBHE 3aJa4H;

- IOPSZIOK BBIIIOJIHEHHUSL.

- IPOrpaMMHO-aINapaTHbIE CPE/ICTBA, UCIOIb3yEMbIE ITPU BHIMOJIHEHUH PaOOTHI.

3amuTa oTYeTa 1Mo MPAKTUYECKOH padoTe 3aKII04aeTcsl B IPEAbBICHUH NPE01aBaATEI0
HOJYYEHHBIX Pe3yJbTaToOB B BUjE (ailia U IEeMOHCTpPAIMM MOJYyYSHHBIX HABBIKOB IPH OTBETAX
Ha BOIIPOCHI IIPETIOaBATEIIS.

KoHnTpoJsbHbIe BONPOCHI

1. TaitTe onpesieieHre MOHATHIO «BApUAHT UCIIOIB30BAHHMS.

2. Kakue TUIbI CBSI3U MOTYT IPUCYTCTBOBATH HA AMAarpaMMe BapUAHTOB UCIIOJIb30BaHMUS?
3. JlaiiTe onpesesieHUe MOHATHIO «ICHCTBYIOIIEE JTHIIO».

4. Kakue THIbI cCOOOIIEHUI MOTYT MPUCYTCTBOBAThH HA IUarpaMMax B3auMOIEHCTBUS?

5. [laliTe onpeneneHne MOHITHIO KJIacc, 0OBEKT Kiracca.

6. Kem u a1st yero Mo>keT OBbITh UCIIONB30BaHA AUarpaMMa pa3MenieHus?
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IIpakTnyeckas padora 4. TexHOJIOrHM NPOEKTHOI0 MEHEKMEHTA B PeIICHU U
HMHKEHEPHBIX 32124

Hean padorsl: M3ydeHre MeTOI0IOTUN yIpaBieHHs MpoekTamu. [lonydeHue HaBBIKOB
[0 TPUMEHEHUIO JaHHBIX METOAOJOTHI Ui IUIAHUPOBaHUS MpoekTa. V3yueHue MeronoB
YIIPaBJICHUs KAYECTBOM IIPOCKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM

[IpakTuueckass paboTa HampaBiieHa Ha O3HAKOMJICHHME C OCHOBHBIMH TMOHATUSMU
METO/IOJIOTUU YIIPABIICHUS MTPOCKTAMHU, IMOJYy4YE€HHNE HABBIKOB MO MPUMEHEHUIO JTAHHBIX MOHSATUN
IpU MOCTPOSHUH TIaHA MPOEKTa, MOCTPOeHUs rpaduka paboT, pacrnpeneneHus: UCIOTHUTENEH,
VOpaBJICHUS PUCKAMM, M3YUYCHHE METOIOB  YIPABICHHUS  KAueCTBOM  MPOCKTHPOBAHUS
MH(POPMAITMOHHBIX CUCTEM

TpeboBaHust K pe3ysbTaTaM BBIMOJIHEHUS TPAKTUYECKON paboThI:

[TocTpouTth MOAENH YIIpaBIEHUS IPOEKTOM, BKIIOYAIOILYIO:

- OIpEeJIeJIeHHEe BCEX ATANOB MPOEKTA, 3aBUCHUMBIX ITAloOB, ONpEAeTeHHE IIUTEIbHOCTH
ATaIoB;

- MOCTPOCHHE HA OCHOBE MOJIYYCHHBIX TJAHHBIX CETEBOM M BPEMEHHOU Tuarpamwm;

- MOCTPOCHME TMAarpaMMbl pacipeiesieHus paOOTHUKOB TI0 dTarlaM;

[Ipu ompeneneHun 5Tama yKas3blBaeTCS €ro Ha3BaHHE — OTpaXkarollee CyTh JTara
(Hampumep, OmpeAesieHUe TOJb30BaTEIbCKUX TPeOOBaHMM, NPOEKTHPOBAHUE HHTEpdeiica);
9TamnoB JOJHKHO OBITH HE MEHee 7, B MPOEKTE 3a/IeHCTBOBAHO 3 4eJoBeKa MepcoHaia (rpymmna
pa3pabOTUYUKOB).

OcHoBBI TEOpHUH

IInanupoBaHue nmpoexTa

VYmpapiieHue MporpaMMHBIM IPOEKTOM 3aBHCUT OT MPABHIJIBHOTO ITUIAHUPOBAHUS PadoT,
HEOOXOIUMBIX JUIsl €ro BbIMONHEHMs. llnaH momoraer MeHeIKepy MHpenBUAETH IPOOJIEMBI,
KOTOpbIE MOTYT BO3HHKHYTh Ha Kakux-nmubo »stamax cosnanus [IO, u paspaborath
IIPEBEHTUBHBIE MEpPbI A UX MNpeAynpexieHuss wiu pemieHud. [lnan, pa3zpaOoTaHHbIi Ha
HAYaJbHOM JTalle MPOEKTa, PACCMATPUBACTCS BCEMH €ro YYaCTHUKAMHU KaK PYKOBOJISLIUI
JIOKYMEHT, BBIIIOJTHEHHE KOTOPOTO JIOJIKHO MPUBECTH K YCIEIIHOMY 3aBEPIICHUIO TPOEKTA. ITOT
NEpBOHAYAJIBHBIA IJIaH JOJDKEH MAaKCHUMAaJbHO IMOAPOOHO OMUCHIBATH BCE ATAIlbl peasn3aluu
npoekta. Kpome pa3paboTku miaHa mpoeKkTa, Ha MEHeIKepa JIOKUTCS 00S3aHHOCTh pa3paboTKU
JPYTUX BUJOB IUTAHOB. DTH BHU/IbI IUTAHOB KPATKO OMKCaHbl B Tabiuue 3.1.

B nucrtunre 1 nokasan npouecc niuanupoBanus cozganus 110 B Buze ncesnokona. 3uech
CENIaH aKIEHT Ha TOM, YTO IUIAaHWPOBAHHME — 3TO UTEpalMOHHBIN npouecc. Ilockonpky B mpo-
1IECCE BBIMOJIHEHUSI MPOEKTA MOCTOSHHO MOCTYNaeT HoBas MHGoOpMalus, IUIaH JOJIKEH pery-
JSIPHO TepecMaTpuBaThCs. BakHbIMU (pakTOpaMu, KOTOpPbIE JTOJKHBI YUUTHIBATHCS NPHU paspa-
00TKe IUIaHa, ABJIAIOTCS (PMHAHCOBBIE U JIEJIOBbIE 00s13aTENIbCTBA OpraHu3aluu. Eciau oHn uzme-
HSIIOTCSI, 9TU U3MEHEHMS TaKKe JOJDKHBI HAMTH OTpa)keHHe B IJ1aHe padorT.

Tabmuna 4.1 - Buas! mianos

[Tnan Onucanue

[Tnan kauecTBa OnuceiBaeT CTaHOAPTBI U MEPONPUATHS TIO TOACPKKE KadecTBa
paspabateiBaemoro [10

[Tnan aTTecranuu OmnuceiBaeT crocoObl, pecypchl U MepeueHb padoT, HeOOXOIUMBIX AJIS aT-

TECTAlUM ITPOTP aMMHOM CHCTEMBI

[Tnan  ympasnenust | OnUCHIBaeT CTPYKTYPY U MPOLIECCHI yIIpaBIeHUs! KOH(UTYpauei
KoH(urypanuen

[Inan  compoBox- | [Ipennaraer mian MeponpusTHiA, TpeOyromuxcs 11 conpoBoxaeHus [10
nerns [10 B MPOIIECCE €T0 IKCIUTyaTalllH, a TAK)Ke pacdeT CTOUMOCTH COIIPOBOXK/IE-
HUS 1 HEOOXOAMMBIE JJIsl 3TOTO PECYPCHI

[Inan mo ympasiue- | OnuchbIBa€T MEpONPUSITHSI, HANpaBiICHHbIE HA MOBBIIEHHE KBalu(UKa-
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‘ HUIO IEPCOHAIOM ‘ 1[MU 4JIEHOB KOMaH/Ibl pa3pabOTUYNKOB

KoHTpoJIbHBbIE 0TMETKH 3TANOB PadoT

Menemkepy Ui opranu3anuu nporecca co3nanus 110 u ynpasiaeHus uM HeoOXoauMa
unpopmanus. [Tockonbky camo mporpaMMHOe oOecreyeHre Heocsa3aeMo, 3Ta YIpaBlIeHYecKas
uH(pOpPMaLKs MOKET OBITh IMOJIydeHa TOJIBKO B BHJIE JOKYMEHTOB, OTOOPaKAIOIIUX BBHITIOJTHEHUE
OuepeHOTro 3Tarna pazpaboTKu MPOrpaMMHOTro NpoayKTa. bes 3Toil nHbopMau Hellb3s CyIUTh
O CTENEHM TOTOBHOCTH CO3aBacMOI0 IPOAYKTA, HEBO3MOXHO OLIEHUTh IPOU3BEIECHHBIC
3aTparhl WIK U3MEHUTH Tpaduk padoT.

IIpy nuIaHupoBaHMM TpOILECCA OINPEAEISAIOTCS KOHTPOJBHBIE OTMETKHU— BEXH,
OTMEYAloNIe OKOHYAHUE OMNpPENEeNICHHOro 3tama pabor. s Kaknol KOHTPOJIBHON OTMETKHU
CO3/a€TCsl OTYET, KOTOPBIM IPENOCTABISAETCS PYKOBOJCTBY IPOEKTA. JTU OTYETHI HE JTOJIKHBI
ObITh OOJBIIMMU OOBEMHBIMU JOKYMEHTAMHU; OHM JOJDKHBI MOJBOAMTH KpaTKUE WTOTU
OKOHYAHHUSI OTJIEJIBHOTO JIOTMYECKH 3aBEpIIEHHOrO dTama MpPOEKTa. JTaroM HE MOXKET ObITh,
Hanpumep, "Hamumcanume 80% konma mnporpamMm", TMOCKOJIBKY HEBO3MOXHO IIPOBEPUTH
3aBeplIeHHe Takoro "3rama"; KpoMe Toro, Mo i00Hass HH(MOPMALIHS TPAKTUICCKH OSCIIONIe3HA IS
yIpaBlIeHUs, MOCKOJIBbKY 3/1eCh HE OToOpaskaeTcsi CBsA3b 3TOro "stama" c JIpyruMH 3TanamMu
coznanus [10.

OOBIYHO TIO 3aBEpIICHMM OCHOBHBIX OOJBIIMX J3TaloB, TaKUX Kak pa3paboTka
cnenn(uKanuy, MPOCKTUPOBaHWE W T.I., 3aka3unky I[1O mpemocTaBisroTCs pe3yabTaThl MX
BBIMIOJTHEHMS, TaK HAa3blBa€Mble KOHTPOJBHBIE MPOEKTHBIE JJIEMEHTHl. JTO MOXET ObITh
JOKYMEHTalusl, IPOTOTUIl MPOTPAMMHOIO MpPOJYyKTa, 3aKOHUYEHHble mnozacucteMbl 110 u T.x.
KoHTponbHbIE MPOEKTHBIE 3JIEMEHTHI, MpefocTaBisemMblie 3aka3uuky [1O, moryr coBmagath c
KOHTPOJIbHBIMU OTMETKaMHu (TOYHEE, C pe3yJbTaTaMH BbIIOJHEHUS Kakoro-nubo srama). Ho
oOpaTHOe yTBep)kIeHue HeBepHO. KOHTpOJIbHBIE OTMETKHM — 3TO BHYTPEHHHUE MPOCKTHBIC
pe3ysbTaThl, KOTOPbIE UCIOIb3YOTCS AJI1 KOHTPOJIS 32 XOJI0M BBINOJIHEHMSI IIPOEKTA, U OHU, KaK
MIPaBUIIO, HE IPEIOCTaBIAIOTCA 3aKazuuky [10.

Jlnst ompeneneHuss KOHTPOJIBHBIX OTMETOK Bech mporecc cosaanus 110 momkeH ObITh
pa3dMT Ha OTAENbHBIE STalbl C YKa3aHHBIM "BBIXOAOM" (pe3ynbTaToM) KaKJIOro JTara.
Hampumep, Ha pucyHke 4.1 nmokaszansl 3Tansl pa3paboTKu cneruduKanuy TpeOboBaHU B ciiydae,
KOI'Zia JUid €€ MPOBEPKH MCIIONIB3YETCS MPOTOTUII CUCTEMBI, & TAKXKE IPEJICTABICHBI BBIXOIHbIE
pe3ynbTarhl (KOHTPOJbHBIE OTMETKH) KaXKJIOTo JTama. 37eChb KOHTPOJBHBIMH MPOEKTHBIMU
AIIEMEHTAMHU SIBIISIFOTCS TPEOOBaHUA U cieupUKaIus TpeOOBaHHIA.
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Pucynoxk 4.1 - Dransl nporiecca pa3paboTku cnenudukanum

I'paduk padGor

Cocranenue rpaduka - 0JJHa U3 CaMbIX OTBETCTBEHHBIX pa0OT, BHIMOIHIEMbBIX MEHEIKE-
pOM mpoekTa. 37ech MEHEIKEp OIEHUBAET JINTEIbHOCTh MPOEKTa, ONMpEAesieT Pecypchl, He-
00XO0IMMBIE /IJISl pean3alui OTACIbHBIX STANoB PadoT, M MPEICTaBIsIeT UX (3Tambl) B BUAE CO-
TJIACOBAHHOM TOCJIEIOBAaTEILHOCTH. ECn MaHHBIN MPOEKT MoA00eH paHee pealn30BaHHOMY, TO
rpaduk paboT MOCIEeIHEro MPOeKTa MOXKHO B3STh 32 OCHOBY JUIsl JaHHOTO MpoekTa. Ho 3aTtem
CJIeIyeT y4ecThb, YTO Ha OTAENbHBIX ATamax HOBOTO MPOEKTa MOTYT MCIOJIb30BAThCSI METOABI U
MOAXO/bI, OTJINYHBIE OT UCIOJIb30BAHHBIX PaHEE.
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Ecnu mpoekT sBisieTcss WHHOBAIIMOHHBIM, TEPBOHAYAIBHBIC OLEHKH IUTEILHOCTA W
TpeOyeMBIX PECypCcOB HaBEpHSKAa OYIyT CIWIIKOM ONTHMUCTHYHBIMH, JaXKE€ €CIIM MEHEDKEp
HOTIBITAETCS MPEyCMOTPETh BCE BO3MOXKHBIE HEOKUAAHHOCTU. C 3TOM TOYKM 3pPEHUST MPOEKTHI
coznanus [10 He oTIMYAIOTCS OT OOJBIIMX WHHOBAIMOHHBIX TEXHUYECKHX MPOEKTOB. HoBble
a’poropThl, MOCTBI W JaX€ HOBbIE AaBTOMOOWJIM, KaK TPaBWIIO, TOSBISIOTCA MO3KE
NEPBOHAYAILHO OOBSBICHHBIX CPOKOB MX CIIa4M WJIM TIOCTYIUICHUS HA PHIHOK, YeMy MPUYHHON
SIBIISTIOTCSI HEOXKHMIAHHO BO3HUKIIME MPoOIeMbl ¥ TpynHOCTH. ViIMeHHO mo3ToMy rpaduku padbot
HEOOXOJMMO TIOCTOSIHHO OOHOBJISTH IO Mepe IOCTYIUIGHWST HOBOW HH(OpMamuu o Xoje
BBITTOJIHEHUS ITPOEKTA.

B nporecce cocraBnenus rpaduka (pucyHok 4.2) Becb MacCUB pabOT, HEOOXOIMMBIX IS
peanu3ayy MpoeKTa, pa3dUBaeTCsl Ha OTJCIIbHBIC ATAIbl U OLIEHUBACTCS BpeMs, Tpedyromieecs
JUTSL BBITIOJTHEHUST KKA0T0 dTarna. OOBIMHO MHOTHE JTallbl BBIOIHSAIOTCS apauiesbHo. [ 'paduk
paboT JOJDKEH MpeaycMaTpuBaTh 3TO M PACHPEACISATh MPOU3BOACTBEHHBIE PECYPCHl MEXIY
HUMH HamOoJyiee ONTUMabHBIM 00pa3oM. HexBaTka pecypcoB Jjisi BBITOJHEHHS KaKOro-au0o
KPUTUYECKOT'0 3Tana - 4acTasi IpHYMHA 3aJICPKKU BHIIIOJHEHUS BCETO MPOEKTA.

JITUTETbHOCTh 3TANlOB OOBIYHO JIOJDKHA OBITh HE MEHbINE Henenu. Eciu oHa Oynet MeHb-
IIe, TO OKa)KETCSI HI)KE TOYHOCTH BPEMEHHBIX OI[EHOK 3TAIoB, YTO MOKET NMPUBECTU K YaCTOMY
nepecMoTpy rpaduka pabor. Takxke 1enecooOpa3Ho (B acmeKkTe YIPaBJICHUS MPOEKTOM)
YCTaHOBUTh MAKCUMAJIBHYIO JUIMTENILHOCTD ITANoB, HE IpeBblmatomyto 8 uin 10 Henens. Ecnu
€CTh JTallbl, HIMEIOIHE OOJBIIYIO JITUTEIBHOCTh, UX CIEAYeT pa30UTh Ha ATAIbl MEHBINCH TN -
TEJIHOCTH.

[Ipu pacuere UIMTEIBHOCTH ITANOB MEHEDKEP JIOJKCH YYUTBIBATh, YTO BBITIOJHCHUE
ar000T0 3Tana He obonaeTcst 6e3 OONMBIINX WM MAICHBKUX MPOOJIeM U 3aepkek. PazpaboTunku
MOTYT JIOIYCKaTh OIIMOKHM WM 3aJepKUBATh CBOI PabOTy, TEXHHKA MOXET BBINTH M3 CTPOS
ar0o0 ammapaTHbIE WM TPOTPaMMHBIE CPEICTBA IMOAJCPKKH Tporecca pa3pabOTKH MOTYT
HOCTYIUTh C ONoO3JaHueM. EcCiii NMpOeKT MHHOBAIIMOHHBIA W TEXHUYECKU CIOXKHBIH, A3TO
CTaHOBUTCS JIOTIOJHUTEIBEHBIM (PAaKTOPOM MOSIBIICHHS HETIPEIBUCHHBIX MPOOJIEM U YBEIIMYCHUS
JUTMTEIILHOCTHU PealIn3alliy MPOEKTa 10 CPABHEHHUIO C IIEPBOHAYATILHBIMH OI[CHKAMH.

Kpome BpeMeHHBIX 3aTpar, MEHEKEpP [HOJDKeH pacCUuTaTh JpPYrHe pPecypcHl,
HEOOXO/UMBIE Ul YCIEUIHOTO BBIMOJHEHUS Kaxaoro stama. OcoOblil BUA pecypcoB — 3TO
KOMaHJia pa3pabOTYMKOB, PUBJICUCHHAS K BBIMOJHEHUIO MPOEKTa. J[pyruMu BUIaMu pecypcoB
MOTyT OBITh HEOOXOIMMOE CBOOOJHOE MMCKOBOE MPOCTPAHCTBO Ha cepBepe, Bpems
WCIIOJIb30BAaHUS KAKOTO-TUOO CIEeNHUATbHOTO O000pYy/IOBaHUS U OOJKETHBIE CpPENICTBA Ha
KOMaHIUPOBOYHBIE PacX0/Ibl IEPCOHANA, PA0OTAIOIIETO Ha/l HPOEKTOM.

I[l/lal"paMMbl MmpoueccoB U BPEMEHHBIEC THAarpaMMbl
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Pucynox 4.2 - Ilponiecc coctaBienus rpaduka padbot

CymiecTByeT Xopoliee SMIUPUIECKOE TPABUIIO: OLIEHUBATh BPEMEHHBIE 3aTPaThl TaK, KaK
OyJITO HHYETO HEMPEIBUIICHHOTO W '"MJIOXOro" HE MOXKET CIYYHTHCS, 3aT€M YBEJIMYUTH ITH
OIICHKH JI y4eTa BO3MOXKHBIX MpobaemM. Bo3MokHbIE, HO TPYIHO TPOTHOZHPYEMBIE TTPOOIEMBI
CYIIIECTBEHHO 3aBUCAT OT THIA M TMapaMeTPOB MPOEKTa, a TAKKe OT KBATH(UKAIMK W OIbITA
YJIEHOB KOMAaHIbl pa3padoTdnkoB. K UCXOAHBIM pacUETHBIM OIICHKAM pPEKOMEHIYeTCs
n06aBysITh 30% Ha BO3MOKHBIE TTPOOIeMBbI U 3aTeM etie 20%, 9TO0bI OBITh TOTOBBIM K TOMY, YTO
HEBO3MOKHO ITPEABUJIETD.
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I'padux paboOT MO MPOEKTYy OOBIYHO MPEACTABIAETCS B BHJE HaOopa IuarpaMM u
rpauKoB, IMOKa3bIBAIOIINX pa30MeHHe MPOEKTHBIX PAabOT Ha JTaIlbl, 3aBHCUMOCTH MEXIY
3TanaMu U pacupesieneHne pa3paboTUNKOB 110 ITAMaM.

BpemenHble U ceTeBble ANArPaMMBbI

BpemenHbie U ceTeBble auarpaMMbl TMOJE3HBI IS TpeACTaBiieHUs rpaduka padorT.
Bpemennas nuarpamma MoOKa3blBaeT BpeMs Hadaja M OKOHYAHHUS KaXJOro J3Tama U ero
mumTenbHoCTh. CeTeBast AuarpaMMa OTOOpakaeT 3aBHUCHMOCTH MEXIY Pa3IHMYHBIMH JTaraMu
poeKTa. DTH JuarpaMmbl MOXKHO CO3JaTh aBTOMATHYECKU C MOMOIIBIO0 MIPOTPAaMMHBIX CPE/ICTB
MOJIJICP)KKH YITPABJICHHSI HA OCHOBE WH(OPMAIINH, 3AI0KCHHON B 0a3¢ TaHHBIX MTPOEKTA.

PaccmoTpuMm 3Tambl HEKOEro MpOEKTa, MpeacTaBieHHble B Tabn. 4.2, U3 KOTOpOH, B
YaCTHOCTH, BUJHO, 4TO dTan T3 3aBucutr or stama T1. DTo 3Hauur, uyro stan T1 gomkeH
3aBEpPIINTHCS Tpexae, 4emM HauHercss osTan T3. Hampumep, Ha »stane T1 npoBogutcs
KOMIIOHEHTHBI aHajiM3 CO3/1aBaéMOro MPOrpaMMHOTO TPOJAyKTa, a Ha Jrtane 13 —
IPOEKTUPOBAHUE CUCTEMBI.

Tabnuma 4.2 - Drarnsl TpoeKTa

Oran JlutenbHOCTD (JTHN) 3aBUCHMOCTh
Tl 8

T2 15

T3 15 T1 (M)

T4 10

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

TS 25 T4 (M5)

T9 15 T3, T6 (M4)
T10 15 T5, T7 (M7)
T11 7 T9 (M6)
T12 10 T11 (M8)

Ha ocHOBe mpuBENEHHBIX 3HAYEHUN JUINTEIBHOCTH JTAIllOB M 3aBUCUMOCTH MEKy HUMH
CTPOUTCSl CeTeBOM TIpaduK IocieaoBaTeaIbHOCTH 3TanoB (pucyHok 4.3). Ha stom rpaduxe
BUJHO, Kakhe pabOThl MOTYT BBINOJHATHCSA NapalieIbHO, a KaKWe JOJDKHBI BBITOJIHATHCS
NOCJIEI0BATENbHO JIPYT 3a JPYroM. OTambl 00O3HAYEHbI MPAMOYrojbHUKaMH. KOHTpobHBIE
OTMETKH U KOHTPOJIbHBIE IPOEKTHBIE AIEMEHTHI IIOKa3aHbl B BUJIE OBAJIOB M 0003HAYEHBI (KaK U
B Tabn. 4.2) OykBoii M c coOTBeTCTBYIOUIMM HOMepoM. JlaTbl Ha JaHHOM auarpaMme
COOTBETCTBYIOT Hadally BBINIOJIHEHUsI 3TanoB. CeTeByl0 auarpammy cCjenyeT 4uTaTh cieBa
HaIlpaBO U CBEPXY BHHU3.
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Pucynok 4.3 - CereBas 1uarpaMma 3TaroB

Ecim 11 co3maHus ceTeBOM AuarpamMMbl HCIOJIB3YIOTCS IPOTpaMMHBIE CPEICTBA
HNONJEPKKU YIPABJICHUS IPOEKTOM, KaXIbld 3Talm JOJDKEH 3aKaHYMBAThCSl KOHTPOJIBHOM
oTMeTKOM. OuepenHOM 53Tam MOXKET HauyaTbCsl TOJNBKO TOrJa, Korja OyJaeT mojdydeHa
KOHTpPOJIbHAsE OTMETKa (KOTOpasi MOKET 3aBUCETh OT HECKOJIbKMX IPEIIIECTBYIOIIMX ATAIoB).
[TosTomy B Tperbem ctoiOue Tabn. 4.2 npuBeAEHbl KOHTPOJIbHbIE OTMETKH; OHU OynayT
JOCTUTHYTHI TOJBKO TOTJa, KOrjna OyneT 3aBepIIeH JTam, B CTPOKE KOTOPOTO IOMENICHa
COOTBETCTBYIOIAsl KOHTPOJIbHASI OTMETKA.

JIroboi sTam HE MOXKET HAyaTbCs, MOKAa HE BBIIIOJIHEHbI BCE 3Talbl Ha BCEX IYTSX,
BEJyLIMX OT Hayaja MpOeKTa K JaHHoMy drtany. Hanpumep, stan T9 He MokeT HayaThbCs, ITOKa
He Oyamyr 3aBepmieHbl dTambl 13 u T6. OTMeTuM, 4TO B JaHHOM cllydae JOCTHIKCHUE
KOHTPOJIBHOM OTMETKH M4 roBOPHUT O TOM, UTO 3TH 3Tallbl 3aBEPLICHBI.

MuHnumabHOEe BpeMs BBINOJIHEHHS] BCEO MPOEKTa MOYKHO PaccuuTaTh, IPOCYMMHPOBAB
B CETEBOM auarpamMme JIUTENBHOCTH 3TAallOB HA CaMOM JUIMHHOM IyTH (JUIMHA MyTH 3/€Ch
U3MepsieTcsl He KOJIMYECTBOM 3TalloB Ha MyTH, & CYMMapHOM JJIUTENbHOCTHIO ATHX 3TAIoB) OT
HayaJsa MpoeKTa /10 €ro OKOHYaHUs (3TO TaK Ha3bIBAEMBIH KpUTHUECKUH NyTh). B Hamem ciydae
IPOJODKUTEIBHOCTh MpoekTa coctaBiseT 11 Hemens wim 55 paboumx aneil. Ha puc. 4.3
KPUTUYECKUH MyTh MOKa3aH 0oJiee TOJICTHIMU JUHHUSAMM, YEM OCTalIbHbIE MyTU. Takum o0pas3oM,
oOmiasi TpoAOKUTEIBLHOCTh PealM3allii MPOEKTa 3aBUCUT OT 3TAloB padOT, HAXOIALIMXCSA Ha
KpuTHyeckoM mnyTu. Jlrobas 3aaepikka B 3aBepIICHUH JHOOOro sTama Ha KPUTUYECKOM IyTH
IPUBENIET K 3aJIEP’KKE BCETO MPOEKTA.

3azep)kKa B 3aBEPIICHUU JTAlOB, HE BXOAUIMX B KPUTHYECKHHM IyTh, HE BIIMAET HA
MPOJOKUTEILHOCTD BCETO MPOEKTA JI0 TEX MOP, TOKa CyMMapHasi JUIMTEIbHOCTh 3THX ATaroB (C
YUTOM 33/Iep)K€K) Ha KaKOM-HMOYJb IMyTH HE MPEBBICUT NPOJOJDKMTEIBHOCTH pPabOT Ha
kputnueckoM mytu. Hampumep, 3amepxka stanma T8 Ha cpok, meHpmui 20 1HENM, HUKaK He
BIMSET Ha OOILyI0 MNPOJODKUTENBHOCTh mHpoekTa. Ha puc. 4.4 mpencraBieHa BpeMeHHas
Iuarpamma, Ha KOTOpOH MOKa3aHbl BO3MOYKHBIE 33aJIEP’KKH Ha Ka)K0M JTarle.
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Pucynok 4.4 - BpemenHas fuarpamma JUIMTENIbHOCTH TAIloB

CereBas nuarpamma I03BOJIAET YBUAETh B 3aBUCUMOCTH 3TallOB 3HAYUMOCTh TOTO HWIIH
MHOTO 3Tara Jyulsl peaju3aliy BCEro npoekra. BHHMMaHue K 3TarnaM KpUTHYECKOro MYTH 4acTo
MO3BOJIIET HAMTH CrOCOOBI MX W3MEHEHUS C TeM, YTOObl COKPATUTh JJIUTEIBHOCTH BCETO
npoexTa. MeHepKephl HCIONB3YIOT CETEBYIO AUarpaMMy ISl pacipeaeaeHus pador.

Ha puc. 4.5 mokazano napyroe mpexacraBieHue rpaduka paboT. DTO BpeMeHHas
nuarpaMma (MHOT/Ia Ha3bIBaeMasi o UMEHH ee m3o0peTaTens nuarpammoit ['anta) MoxeT ObITh
IIOCTPOEHA IPOrPaMMHBIMM CPENCTBAMHU NOJIJEPKKU Ipolecca ynpasieHns. OHa NOKa3bIBaeT
JUINTENIbHOCTh  BBIMOJIHEHUST KaXJOr0 d3Tama M BO3MOXKHBIE MX 3aJepKKH (TIOKa3aHBI
3aT€HEHHBIMU NPSIMOYTOJIbHUKAMHU), & TAaK)Ke JaThl Hayajla i OKOHYAHUS KaKJI0TO dTana. DTarnbl
KPUTHYECKOTO MyTH HE UMEIOT 3aTCHEHHBIX MPSAMOYTOJIBHUKOB; 3TO O3HAYAET, UTO 3aJEpKKa C
3aBepUICHHEM JaHHBIX 3TAIlOB MPUBEJET K YBEIUUECHUIO JUTUTEIbHOCTU BCErO MPOEKTA.

Tabnuua 4.3 - Pacnipenenenue UCIOTHUTENEH MO ATaramMm

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

[Tomo6HO pacrpeeneHNI0 BpEMEHH BBITIOTHEHUS ITAOB, MEHEKEP JOJIKEH PACCUUTATh
pacnpenelieHne pecypcoB Mo 3TaraM, B YaCTHOCTH Ha3HAYMTh MCIOJHUTENEH Ha KaKJbli ATarl.
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B Tabn. 4.3 mpuBeneHo pacmpeneneHue pa3pabOTYMKOB HAa KaKIbIA STam, MpPeACTaBICHHBINA
Ha puc. 4.5.

[IpuBenennas Tabmuma MOXKET OBITh HCIOJB30BaHA MPOTPAMMHBIMH CpPEACTBAMHU
MNONJEPKKU Tpoliecca YIpPaBJICHUA [UIsl TOCTPOCHHS BPEMEHHOH JuarpaMMmbl 3aHSITOCTH
COTPYIHUKOB Ha OINpEAeNeHHBIX 3Tanax pador (puc. 4.5). Ilepconan He 3aHAT B paboTe HaJ
MIPOEKTOM BCE€ BpeMsl €ro peaiu3auvd. B TedeHue nepuoja HE3aHATOCTU COTPYIHUKH MOTYT
OBITH B OTITyCKE, pa0OTaTh HAJ| IPYTUMH NMPOEKTAMH, IPOXOAUTH O0YUECHUE H T.JI.
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Pucynok 4.5 - BpemenHas quarpamma pacrnpe/esieHus paboTHUKOB 110 3TaraM

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

[lepBoHauanbHblil rpaduk paboOT HEU30€KHO COAEPKUT KaKHe-HUOYIb OMIMOKH WIH
HenopaboTku. Ilo Mepe peanu3anMum MOpOEKTa PACCUUTAHHBIE OLIEHKH JUIMTEIBbHOCTH
BBITMIOJTHEHUS 3TAnoB padOT JOJIKHBI CPAaBHUBATHCA C PEANbHBIMU CPOKAMH BBIIIOJHEHUS ITHX
3TanoB. Pe3ynbTarel cpaBHEHUS AOJDKHBI MCIONIb30BAThCSl B KAUECTBE OCHOBBI NIl IIEPECMOTpa
rpajguka paboT elle He pealn30BAHHBIX ATAlOB IPOEKTa, B YAaCTHOCTU JI TOTO, YTOOBI
MOMBITATHCSl YMEHBIIUTD JUINTEIBHOCTD 3TAIIOB KPUTHUECKOTO ITYTH.

IMocTanoBKa 3aa4uM K NPaKTH4YeCKOii padoTe 4

1. 3yuuTh npessiaraeMblii TEOPETUUECKUI MaTepual.

2. ITocTpouTh BpeMEHHYIO U CETEBYIO THArPAMMBI TSI BRIOPAHHOTO MTPOEKTA.

3. IlocTpouts AMarpamMmy pacupeeneHusl y4yaCTHUKOB TPYIIIBI IO ATaram.

4. [TocTpouTh CIIHCOK BO3MOKHBIX PHUCKOB C YKa3aHWEM Ha3BaHUS U OMMCAHMSI PUCKA.

5. IlpoBectu aHaIM3 PUCKOB.

6. Onucarp CTpaTEruio MIaHUPOBAHUS PUCKOB.

7. Iloctpouth OTYET, BKIIOYAIOIIMN BCE TMOJyYEHHBbIE JUarpaMMbl U ONHCAHUE
CTpaTeruy MjiaHupoBaHUs pucKoB. [IpencTaBuTh oT4eT o 1abopaTopHOi paboTe AJs 3alIUThI.

BapuaHThl HHAUBUAYAIBHBIX 3aIaHUI

B cootBercTBUM € yKa3zaHHOW NpeAMETHON 001acThi0 M KjaccoM pa3pabaThiBaeMOM
UH(POPMALIMOHHOM CHCTEMBI MOCTPOUTH BPEMEHHYIO M CETEBYIO JAMarpaMMbl; IOCTPOUTh
JuarpaMMmy pacrnpeaciiCHUsA YYaCTHUKOB T'PYIIIIBI IO 3TalaM,; IMOCTPOUTH CIIHMCOK BO3MOXKHBIX
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PUCKOB C YyKa3aHMEM Ha3BaHUSl M OIHCAHMS PUCKA; MPOBECTH aHAJIU3 PHUCKOB; OMHUCATh
CTpaTEeruio MIaHUPOBAHUS PUCKOB.

Tabnuna 4.4 — InquBuyanbHbIC 3a1aHUS

Ne IIpeameTHas o6acTh Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 ToproBoe npeanpusiTue SCM

9) ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CTpouTesibHOE NPEeANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHus
9 NudpactpykTypa npeanpusiTis CIIITP

10 | AnmaparHas HHQPACTPYKTYpa NPEANPUITHS OKcnepTHas CUCTEMa

Conep:xkanue oTyera

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

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

- TUTYJIbHBIN JIUCT;

- BBOJIHAasl 4acTh: KpaTKOE OINHCAHME Leleil MmpoekTa. BBoaHas yacTh oTueTa JIOJKHA
BKJIFOYATh NYHKTBHI:  YCJIOBHE 3aJauyM; TOPSAIOK BBIIOJIHEHHUS; MPOrpaMMHO-anapaTHbie
CPEIICTBA, UCIIOJIb3yEeMbIE MPU BHITIOJTHEHUH PAOOTHI.

- OCHOBHasg dYacTh (omucanue paloThl): oOmnucaHue HWHHOPMAIIMOHHONW CHUCTEMBI,
BpEMEHHAasi W CeTeBas JuarpamMmbl YIpaBieHHs mpoekToMm paspabotku HC; numarpamma
pacripesiefieHsi y4aCTHUKOB TPYIIBI O 3Taram; CIHUCOK PUCKOB; aHAIU3 PUCKOB; CTpaTerus
MJIAHUPOBAHUS PUCKOB.

- 3aKJII0YEHHE (BBIBOJBI);

- CIIMCOK MCIOJIb30BaHHOM JINTEPATYPHI.

3ammTa oT4eTa MO MPAKTUYECKON paboTe 3aKITI0YaeTCs B MPEBSIBICHUHN MPENOIaBaTENIO
MOJTYyYEHHBIX PE3yJIbTaTOB B BUJE (aiiia U JEMOHCTPALUU MOJYYEHHBIX HaBBIKOB MPHU OTBETAX
Ha BOIPOCHI TIPETIO/IaBaATEIISI.

KoHnTpoJsbHbIe BONPOCHI

1. VYnpasieHue kaueCTBOM MPOrPaMMHOTO MPOIYKTA.

. [Ipouecc nnanupoanus coszganus [10.

. KoHTpOsbHbBIE OTMETKH 3TAIOB padoT.

. lmarpaMMBbI IpOLIECCOB ¥ BPEMEHHBIE JTUATPAMMBI.

. BpemeHHBIE U ceTeBbIE TUarpaMMBl.

. Pacnipenenenue ucnosHuTenen no sramnam

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

. Pe3ynbrarel anann3a puckos

O©Ooo~NooTbhowN

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

Leanb padorsl: M3ydeHue crpareruu yrnpaBieHHs PUCKAaMH MPH YIPABICHUU MPOEKTAMHU.
[TosyueHne HaBBIKOB IO NPUMEHEHUIO JaHHBIX METOAOJOIMM AJIs IJIAaHUPOBAHUS IPOEKTA.
W3ydeHre MeTo10B yIIpaBIeHU Ka4€CTBOM ITPOSKTHPOBAHUS HHPOPMAIIHOHHBIX CHCTEM.
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[IpakTuyeckas paboTa HampaBiieHa Ha O3HAKOMIJIGHHE C OCHOBHBIMH IOHSTHUSMHU
METO/0JIOTUH YIIPABIICHUS MTPOEKTAaMU, MOJYyYEHNE HABBIKOB IO IPUMEHEHHUIO JAHHBIX MMOHATHN
IpY MOCTPOSHHUHU IUIaHA MPOEKTa, MOCTPOeHH rpaduka padoT, pacnpeaeeHus UCIOTHUTENEH,
YOpPaBJICHUS PUCKAMM, M3YYEHHE METOAOB  YIPABIEHHS KAueCTBOM  HPOEKTHPOBAHUS
UH(QOPMAIIMOHHBIX CUCTEM, H3YUECHHUSI METPUK KauyecTBa IPOrPaMMHOT0 00eCIIeUeHUs!.

TpeboBaHust K pe3ynbTaTaM BIMOIHEHHSI IPAKTUYECKON padOThI:

[TocTpouTth MOAENH YIIpaBIEHUS IPOEKTOM, BKIHOYAIOILYIO:

- OIIPEZICJICHUE BCEX ITANOB MPOEKTA, 3aBUCHUMBIX 3TAIlOB, ONPEIEICHUE IIIUTEIbHOCTH
ITAIoB;

- IOCTPOCHHE HA OCHOBE MOJIYYCHHBIX JAHHBIX CETEBOM M BPEMEHHOM Harpamm;

- TIOCTPOCHHE AUATPAMMBI pacrpeieleHrss PAaOOTHUKOB I10 TaraM;

- pa3paboTKy Mokaszareieil KadyecTBa BBHIIOJHEHUS MPOEKTA M0 dTaraMm;

- pa3pabOTKy cTpaTeruu yrpapieHHs PUCKaMH IO ATAIaM.

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

OcHoBBI TEOpUH

CrtpaTeruu ynpasJjieHUsl PUCKAMHU NIPH YNIPaBJIeHUH NPOEKTAMHU

BaxxHoll yacThi0 paboThl MEHEKepa MPOEKTa SABJSAETCS OLEHKa PUCKOB, KOTOPbIE MOT'YT
NOBIHUATh Ha TpapuK pabOT WIM Ha KAdyecTBO CO3[aBaE€MOTO IMPOTPAaMMHOTO MPOAYKTa, M
pa3paboTKa MEpPOIPUATUH 110 MPEIOTBPALLEHUIO PUCKOB. Pe3ynbTaThl aHaan3a pUCKOB JTOJKHBI
OBITh OTpa)keHbl B IIaHE MpoekTa. OmnpezeneHue PUCKOB U pa3padOTKa MEPONPUATUN I10
YMEHBIICHUIO UX BIMSHUSA Ha XOJ] BHIIIOJHEHUS IPOEKTA Ha3bIBACTCsl YIPABICHUEM PUCKAMH.

KoHkpeTHble THUNBI PUCKOB, KOTOPbIE MOIYT OKa3aThb BJIMSHME Ha JAHHBIM IPOEKT,
3aBUCAT OT BHUJA CO3/1aBa€MOr0 IPOrPaMMHOIO MPOAYKTA U OT OPraHU3alMOHHOI'O OKPYXEHHUS,
IJIe pealm3yercs NpOTPaMMHBIM MpPOEKT. BMecTe ¢ TeM MHOTHE THIIBI PHCKOB CIIOCOOHBI

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

Puck Turnsl pucka Onucanue pucka

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

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

OpraHu3aluen

HeroroBHOCTB Puck nnsa npoekra ArmmapatHble cpeficTBa, KOTOPble HEOOXOIUMBI

arrapaTHbIX CPEJICTB

JJI TIPOCKTA, HE NTOCTYIUIJIN BOBPEMS UJIU HE
TOTOBKI K 3KCILTyaTallun

N3meHenue Puck ans npoekra u | IlosiBneHne 60JIbIIOr0 KOJTUYECTBA
TpeOoBaHUI TUTSt HETIpe/IBUICHHBIX U3MEHEHNU B TPEOOBAHMSIX,
pa3pabaTbiBaeMOro | mpeabsBIsAeMbIX K pazpadarsiBaeMomy 110
MIPOTYKTA
3anepxka B Puck ans npoekra n | Cnenudukanum OCHOBHBIX HHTEp(eEHcoB
pa3paboTke TSt MOJICKICTEM HE TIOCTYITWIIH K Pa3padoTInKaM B
cneundukanuu pa3pabaTbIBa€MOTO | COOTBETCTBHUH C TpapuKOM paboT
MPOTYKTA
Henoouenka pazmepa | Puck ams npoekta u | Pasmep cuctembl 3HaUNTENBHO MPEBBICHIT
pa3pabaTeiBaeMoi TSt MEPBOHAYATEHYIO OIICHKY
CHCTEMBI pa3pabaTbIBaeMOro
MPOTYKTA
Henocrarounas Puck nns CASE-cpencTa, npeaHa3HauYCHHbIE JUIs
s pexruBHOCTE CASE- | pa3pabaTeiBaeMOro | MOJICPIKKH IMPOCKTA, OKA3AITUCh MCHEE
CpEeACTB IPOAYKTA 3G PEKTUBHBIMH, YEM 0KUAATIOCH

N3meHenus B buznec-puck

OCHOBHBIE TEXHOJIOTHH MMOCTPOCHUA
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TEXHOJIOTUU POrpaMMHOM CHCTEMbI 3aMEHSFOTCSI HOBBIMH
pa3pabotku [10

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

VIOpOolEeHHO pPUCK MOYKHO ITOHMMAaTh KakK BEPOSTHOCTb IPOSBICHUS KaKUX-JIHOO
HEOJIaronpusTHBIX OOCTOSTENbCTB, HETaTUBHO BIMAIONIMX HA peaM3alluio MpoekTa. Puckum
MOTYT YI'POKaTh IIPOEKTY B LIEJIOM, CO31aBAEMOMY IIPOrPaMMHOMY IIPOLYKTY WMJIM OPraHU3aLHAN -
pa3paboTurKy. MOXHO BBIIETUTH TPU TUIIA PUCKOB.

1. Pucku 11 mpoeKTa, KOTOpble BIUAIOT Ha rpaduK paboT WM Pecypchl, HEOOXOAUMBbIE
JUIS BBITIOJIHEHUS ITPOCKTA.

2.Pucku qyia pa3pabarblBaeMoro  IpOJYKTa, BIUAIOLIME HAa  KauyecTBO  WIIHU
IPOU3BOIUTENFHOCTh pa3padaThIBAEMOT0 MPOrPAMMHOI0O TPOIYKTA.

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

KoneuHo, 3TM TuHIIBI pPHCKOB MOTIyT Iiepecekarbcs. Hampumep, eciaum  ONBITHBIN
IPOTPaMMUCT MOKHUIAET MPOEKT, ITO OyJIeT PUCKOM JUIsl IpOeKTa (MOCKOJBKY 3aJepKHBAETCS
CPOK cJaud TOTOBOTO MPOAYKTa), PUCKOM JJsi MPOAYKTa (TaK KaKk HOBBIM IPOrPaMMHUCT,
3aMEHMBILUHN YIIEALIEr0, MOXET OKa3aThCs HE CIMILIKOM OINBITHBIM M CZelaTb OLIMOKH B
porpaMme) U OH3HEC-pUCKOM (IIOCKOJIBKY 3aJiep’KKa JaHHOIO IPOEKTa MOYKET HEraTUBHO
HOBIUATh Ha Oyayniue JejoBble KOHTAKThl MEXJAy 3aKa3uduKOM M OpraHu3aluei-
pa3paboTUYUKOM).

Cxema mpolecca ynpasiaeHUsl pUCKaMu IT0Ka3aHa Ha puc. 5.1. DTOT npouecc COCTOUT U3
YETBIPEX CTaJHM.

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

2. Anamu3 puckoB. OlleHUBaeTCs BEPOSITHOCTh M IMOCIIEAOBATENBHOCTh  IOSIBICHUS
PUCKOBBIX CUTYALM.

3. IlnanupoBanue puckoB. [ImaHUpYIOTCS MepONpHATHS MO MPEIOTBPALICHUIO PUCKOB
WJIM MUHUMHA3AIUU UX BO3JACUCTBUS HA ITPOEKT.

4. MoHuTOpHUHT pUCKOB. [ToCTOSTHHOE OlIeHHBaHHE BEPOSTHOCTEH PUCKOB U BBIIIOJHEHUE
MEPOIPUATHN 110 CMATYEHUIO ITOCIIEICTBUM ITPOSBICHUS PUCKOBBIX CUTYallUN.

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 ynpaBineHus puckamu, Kak U JIpyrue MpOLECCHl IIJIaHUPOBAHUS, SBISAETCS UTE-
paLlMOHHBIM, BBIIOJIHSAEMBIM B TE€UEHHE BCEro Cpoka peanuszanuu npoekra. CHayana pazpaba-
TBIBAIOTCS IUIAHBI YIPABJIEHUS PUCKAMH, 3aT€M IIOCTOSTHHO OTCIIEKMBAETCS CUTYalUsl BOKPYT
peanuzanuu npoekrta. [Ipu mocTyruieHun HOBOM MH(OpPMAIMM O BO3MOKHBIX PHUCKAX 3aHOBO
IIPOBOJIUTCS aHAJIU3 PUCKOB U NMEPBOCTENIEHHOE BHUMAHUE yJEIsAeTCs HOBBIM puckam. [Io mepe
MOCTYIUIEHUsI HOBOW HMH(OpManuy TaKkKe H3MEHSIOTCS IJIaHbl MEpPONPUSATHH MO MpenoT-
BPALCHUIO U CMATYEHUIO PUCKOB.
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Pesynbrarhl mpouecca ynpaBlIeHHs PUCKaMH JOKYMEHTUPYIOTCS B BHUJIC IIJIaHOB
ynpasieHus puckamu. OHHM TOJDKHBI BKJIFOYATh ONUCAHME BO3MOXKHBIX ITPOEKTHBIX PUCKOB, MX
aHaJU3 ¥ MEepEeYeHb MEPONPHUATHI, HEOOXOIUMBIX IS YIIPABICHHS PUCKAMH.

Onpenesienne pucKoB

Onpenenenrue pucKoB — IepBas CTaaAus Ipoliecca ynpasieHus puckamu. Ha 3toit cra-
JTUU OMUCBIBAIOTCSI PUCKHU, KOTOPBIE MOTYT MPOSIBUTHCS MPHU peanu3aliu npoekta. B npunimmne
Ha 3TOHM CTaguu HE JOJDKHA OLIEHUBATHCS BEPOSTHOCTh U 3HAUMMOCTbh PUCKOB, HO Ha MPAKTHUKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIBHBIMU MOCIEACTBUSIMH OOBIYHO OTOPACHIBAIOTCS CPa3y.

OnpeneneHre pUCKOB MOXET BBIIOJHATECA B PEKUME KOMAHIHOM paboThl C
HCITOJIb30BaHUEM IOAX0/a "MO3roBoi TypM'" MO0 OCHOBBIBATHCS Ha OIBITE MeHemkepa. [Ipu
OINpPE/ICIICHUN PUCKOB MOXET IIOMOYb IIPUBEACHHBIN HUXKE CIUCOK BO3MOXHBIX KaTeropuil
PHCKOB.

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

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

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

4. Unctpymentanbhuble  pucku. CBszanbl ¢ ucnonb3yembiMu CASE-cpenctBamu  u
JpYTMMHU CpeJICTBaMU MOJIEPKKHU Mpolecca cozaanus 110.

5. Pucku, cBs3aHHBIE C cUCTeMHBIMH TpeOoBaHUsSMU. [IposSBISIOTCS TpU HU3MEHEHUU
TpeOOBaHU, NPeAbIBIAEMBIX K pa3padaTbiBA€MON CUCTEME.

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

B tabun. 5.2 npencraBieHbl HEKOTOPbIE MPUMEPHI, OTHOCSIINECS K KaXJ10i M3 OMHUCAaHHBIX
KaTteropuil puckoB. Pe3yiabpTaToM 3Tamna onpeneiaeHuss puckoB OyleT NJIMHHBIA CIHCOK BO3MOX-
HBIX PUCKOB, KOTOpPHIE MOTYT MOBIUSTH Ha pa3pabaTbiBaeMblii MPOrPAMMHBIN MPOIYKT, MPOEKT
WJIM OpraHu3aluio-pa3paboTynKa.

Tabnuma 5.2 - Kateropuu prckos

Kareropus puckos ITprmepsl pUCKOB

TexHOMOrnYeCcKne pUcKu baza nmaHHBIX, KOTOpasi MCMONB3yeTCs B MPOTPaMMHOI cHCTEME,
He ofOecreunBaeT 00padOTKY OKUIAEMOT0 00beMa TpaH3aKIIUM.

[TporpaMMHbIe KOMIIOHEHTBI, KOTOPbIE HCIOIB3YIOTCS TOBTOPHO,
UMEIOT JAe(EeKThl, OrpaHUYMBAIONIUE MX (YHKIMOHAJIbHBIE BO3-

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

Benymmit pazpaboTunk 3200171 B caMOe KPUTHUYECKOE BpEMSI.
HeBo3M0)kHO oprann3oBath He00X0UMOE 00yUEeHHE TTepcoHaa

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

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

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

P HUCKH, CBA3aHHBIC ¢ | U3menenus Tpe6OBaHI/II>'I NPUBOJAT K 3HAYUTCIIbHBIM IMOBTOPHBIM
CHCTCMHBIMH Tpe6OBaHI/I${MI/I TEMHBIMH Tpe6OBaHI/I$IMI/I pa60TaM 0 IMPOCKTUPOBAHUIO
CHUCTCMBEI.
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[lepBoHavanbHass HeuyeTKas (QOPMYIUPOBKA TMOJIH30BATEIbCKUX
TpeOOBaHUI MpUBENa K 3HAYUTEIHLHBIM U3MEHEHUSM CHCTEMHBIX
TpeOOBaHUI, MPOSBUBIIMXCS Ha MO3JAHUX CTAAMUSIX pa3paboOTKu
MIPOEKTA

Pucku oniennBanus Henoonenku BpeMeHU BBITIOTHEHUS MPOEKTA.
CkopocTh BbIsIBICHUS Je(EKTOB B CHUCTEME HIDKE paHee
3arIaHUPOBAHHOM.
Pazmep cucTemMbl 3HAYUTENBHO TMPEBHIIIACT MEPBOHAYAIBHO
pacCUYMTAHHBIN

AHaJIU3 PUCKOB

[Ipyu aHanuze A KaXAOro OMPEIEICHHOIO0 PUCKA IMOJICYUTHIBACTCS BEPOSTHOCTH €ro
NpOsIBIICHUST W ymepO, KOTOpPhIA OH MOXXET HaHecTH. He cymiecTByeT MpOCTBIX METOJIOB
BBINIOJITHEHHSI aHAJIU3a PUCKOB — B 3HAYUTEIBHOM MEpE OH OCHOBAaH Ha MHEHUW W OIBITE
MeHeKepa. MOKHO MPUBECTHU CIAEAYIOLIYIO IIKATy BEPOSITHOCTEN PUCKOB U UX MOCJIEACTBUM.

BeposiTHOCTh pucka cuMTaeTCsi OYeHb HU3KOM, €CIM OHa umeeT 3HaueHue meHee 10%;
HU3KOH, ecnu ee 3HaueHue oT 10 mo 25 %; cpenneit npu 3HaueHussx ot 25 10 50%; BBICOKOH,
eciu 3HaueHue konebuercs ot 50 10 75%; oueHb BBICOKOH IpH 3HAYCHUAX Ooiee 75%.

Bo3moxHbIN yiepd OT PUCKOBBIX CUTYallUd MOXKHO MOJPAa3IeiIUTh Ha KaTacTpoduue-
CKHUH, Cepbe3HbIN, TEPIUMBIN U HE3HAYNUTEIIbHBIM.

Pe3ynbrarhl aHanm3a PHCKOB JOJDKHBI OBITH MPEACTABICHBI B BUIC TAOIUIBI PUCKOB,
YIOPSAOYEHHBIX IO CTENEHU BO3MOXHOTro yiiepba. B Tabn. 5.3 mpuBeneH ymnopsaoueHHBIN
CIIUCOK PHCKOB, OMHMCAHHBIX B Ta0d. 5.2 TaM ke yKa3aHbl BEPOSTHOCTH ITHX PHCKOB. 37€Ch
BEPOATHOCTH PUCKOB M CTEMEHb ylepbda OT HUX YKa3aHbl MPOU3BOJBHO. Ha mpaktuke ans ux
ompezeneHuss HeoOXoauma moapoOHass uHpopMalus O MpoekTe, TexHoioruu cozmanus I10,
KOMaH/1e pa3pab0TYMKOB U O CAMOM OpTraHHU3aI1H.

Tabnuma 5.3 - CnucoK pUCKOB TOCIIE TPOBEICHMS MX aHAIN3a

Puck BepositHocts | Ctenens ymepba
@DuHAHCOBBIE 3aTPyJHEHUs B opraHu3auuu npusenu K | Huskas Karactpoduueckas
YMEHBIIIEHUIO 0I0JKEeTa IPOeKTa

HeBo3moxxHo monoOpaTh pabOTHHUKOB ¢ TpeOyromumes | Bricokas Karactpoduueckas
npodecCHOHATIBHBIM YPOBHEM

Benymuii pazpaborumk 3abosien B camoe kpuruueckoe | CpenHss CepbesHas

BpeMsI

[IporpaMMHbIe KOMIIOHEHTHI, HCIIOJIb3yeMble MOBTOPHO, | CpenHss CepbesHas

UMEIOT 1e(heKThl, OrpaHUYMBAIOIINE UX (PYHKIIMOHAIbHbIE

BO3MOXKHOCTH

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

B opranmsanuu, Bemonssomed  paspaborky 11O, | Beicokas CepbesHas

IMpoun3o011Ia pcoprannzanys, B peE3yiabTaTe qero
N3MCHUWJINCH NIPUOPUTETHI B YIIPABJIICHUH ITPOCKTOM

baza nmaHHBIX, KOTOpas HCHOJB3yeTcs B mporpamMmHoi | CpemHss Cepnesnas
cucrteMe, He obOecrmednBaeT O0OpadOTKY OXKHUIAEMOTO
o0BeMa TpaH3aKIHi

HenooneHkn BpeMeHN BBIIOJIHEHMS IPOEKTA Bricokas Cepbe3Has
CASE-cpencTBa HEBO3MOXKHO MHTETPUpPOBATh C JpyruMu | Beicokas Tepnumas
CpeICTBaMU NOJJIEPKKH ITPOEKTA

IlepBonavanbHast HEYeTKast dopmynupoBka | Cpeanss Tepnumas

IIOJIB30BATCIbCKHUX Tpe60BaHI/II\/'I IMpUBCJIa K 3HAYUTCIIbHBIM
NU3MCHCHHUAM CHUCTCMHBIX TpC6OBaHHﬁ, NPOABUBIINXCS Ha
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NO3/IHUX CTaUsX Pa3pabOTKU POEKTa

HeBo3moxHO opranuzoBath HeoOxoaumoe oOyudenue | CpeqHss Teprnumas
HepcoHaa

CkopocTh BbIsiBICHUS Ae(eKkToB B cucreme Huxke panee | CpeaHss Tepnumas
CIUIAHUPOBAHHOM

Pasmep cucreMbl 3HAQUUTENBHO IMPEBBINIAECT I[EPBOHA- | Beicokas Tepnumas
YaJIbHO PACCYUTAHHBIN

[Iporpammusbiii koxa, reHepupyembiii CASE-cpenctamu, | Cpennsis HesnaunrenbHas
HeadexTuBen

KoHewyHo, Kak BEpOSTHOCTh PHUCKOB, TaK W BO3MOXKHBIA YIIEpO OT HHUX JOJIKHBI
nepecMaTpuBaThCs MPHU MOCTYIUIGHWU JOMOJHUTENbHON HMH(OpManuu 00 3TUX PHUCKaX U IO
Mepe peau3alud MEPONPHUITHHA O yrnpaBieHU0 UMH. [103TOMy mOq00HBIE TAOJIUIBI PUCKOB
JIOJIKHBI TIEPEICNIbIBATHCS Ha KaXKI0M UTepaliy Mpolecca YIpaBlIeHUs PUCKaMH.

Ilocne mnpoBeneHMsT aHanM3a PUCKOB OIPEAEIAIOTCS HauOoyiee 3HAUMMbIE PHUCKH,
KOTOpBIE 3aTe€M OTCJIEKMBAIOTCS Ha TMPOTSHKEHUHM BCErO CpPOKA BBINOJHEHUS MPOEKTA.
OrnpezenieHne 3TUX 3HAYUMBIX PUCKOB 3aBHUCUT OT UX BEPOSTHOCTEH M BO3MOXKHOTO yiiepba. B
o0mieM ciay4yae BCerja OTCJIEKUBAIOTCA PUCKH € KaTaCTPOUUECKUMU MOCIEICTBUSIMU, a TaKKe
PHUCKH C CEPhE3HBIM yIIEPOOM, 3HAUCHUE BEPOSTHOCTH KOTOPBIX BBIIIE CPEITHETO.

B HekoTOpbIX CTaThIX PEKOMEHIYETCS OmpeaeinTb U oTciexuBarh "10 BepxHux"
PUCKOB, HO 3TO HE€ Bcerja o0OCHOBaHHas pekoMeHjanus. KoinyecTBO pHCKOB, KOTOpHIE
HEOOXOIUMO OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. ITO MOXKET OBITh MATh PUCKOB, a
MOXET — MaTHaaAuarb. Ho, KOHEYHO, KOJWYECTBO PHCKOB, IO KOTOPBHIM TMPOBOIUTCS
MOHHUTOPHHT, JOJDKHO OBITH 0003puMBIM. bBoONbIlIoe KOMWYECTBO OTCIEKHUBAEMBIX PHCKOB
noTpedyeT OrpoMHOro KoiudecTBa coOmpaemoir wuHpopmammu. M3 chomcka pHUCKOB,
MPEJICTAaBICHHBIX B Ta0n. 3.6, AJi1 MOHUTOPHUHIA CIEAYyeT 0TOOpaTh T€ PUCKHU, KOTOPbIE MOTYT
MIPUBECTH K KATaCTPO(DUUECKUM U CEPhE3HBIM TOCIICICTBUSM IS BAIlIETO MIPOESKTA.

IlnanupoBanue pUCKOB

[InanupoBaHue 3aKilOYaeTCs B OMNPEACIICHUM CTPATETUU YIPABICHUS KaXKIbIM
3HAUYUMBIM PUCKOM, OTOOpPAaHHBIM JUIsi MOHHUTOPHHTA TIOCTE aHaln3a PUCKOB. 37eCh TAaKKe HE
CyIIECTBYeT OOIIEMPUHATBIX TMOAXOJAOB Il pa3pabOTKM TaKUX CTpPATeTMd — MHOT0€
OCHOBBIBaeTCsl Ha "uyThe" M OMbITe MEHeMKepa mpoekTa. B Tabn. 5.4 mokasaHbl BO3MOXKHBIE
CTpaTeruu ynpaBJieHUsI OCHOBHBIMU PUCKaMH, PUBEIEHHBIMU B Ta0. 5.3.

Tabnuna 5.4 - Ctpareruu ynpapjieHusi puCKaMH

Puck Crpatrerus

®unHaHcoBble MpoOseMbl | [IoAroTOBUTH KpaTKUil TOKYMEHT ISl pYKOBOJCTBAa OpraHH3alluy,
OpraHu3alu MOKa3bIBAIOIIMN Ba)XHOCTh JAHHOTO MPOEKTa JUIsl JOCTHXKECHHS

(UHAHCOBBIX 1LI€JI€H OpraHu3alun

[Tpobnembr [IpenynpeauTs 3aka3uMka O MOTEHUUAIBHBIX TPYIHOCTAX U
HEKBAJM(UIUPOBAHHOTO | BO3MOXKHOM 3a/lep)KKe IMPOEKTa, PACCMOTPETh BOMPOC O MOKYIKE
nepcoHalia KOMIIOHEHTOB CUCTEMBbI

bosne3nu nepconana PeopranmzoBate paboTy KOMaHIbI pa3pabOTYMKOB TaKUM 00pazoM,

4TOOBI 00SI3aHHOCTH U pabOTa YJIEHOB KOMAaH[bl MEPEKPBIBATIH JIPYT
Jpyra, BCIEACTBHE 3TOro pa3paboT4yuMKu OyAyT 3HaThb M IOHHUMATh
3a]1a4M, BBIIIOJHSEMBIE APYTUMHU COTPYJHUKAMU

I[C(I)CKTHBIC CHCTEMHBIC | 3aMEHHTH IOTCHIIMAJIBHO ,I[C(I)CKTHBIC CUCTCMHBIC KOMIIOHCHTBI
KOMITOHCHTHBI IMOKYITHBIMHW KOMITOHCHTAMM, IF'AapaHTUPYIOIIUMHU KAQ4YCCTBO pa60TLI

W3menenus tpeboBanuii | [lonbiTatbes  ompenenuTh  TpeOoBaHMs, Hauboyiee  BEpOSTHO
MOJIBEPKEHHbIE U3MEHEHUSIM; B CTPYKType CHUCTEMbl HE OTOOpakaTh
JeTaIbHYI0 HHPOPMAIUIO
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Peopranuzanus [ToaroTtoBuTh KpaTKWil JOKYMEHT [JIi PYKOBOJCTBAa KOMIIAHUU,

KOMITAaHUH- MOKAa3bIBAIOUIMN Ba)XXHOCTh JAHHOTO TMPOEKTA ISl JOCTHXKCHHS

pa3paboTunka (UHAHCOBBIX 1IeJIe KOMIITAHUU

Henocrarounas PaccMoTpeTs BO3MOKHOCTH IMOKYIKH 00JIee MPOU3BOIUTEIIHHON 0a3bl

MPOU3BOIUTENLHOCTD JAHHBIX

0a3bl JaHHBIX

Henoonenku  Bpemenu | PaccMoTperb BOMpoOC O MOKYNKE CHCTEMHBIX KOMIIOHEHTOB,

BBITIOJIHEHHS TIPOEKTA UCCJIe1I0BATh BO3MOXKHOCTh HCII0JIb30BaHUS reHeparopa
IPOrPaMMHOT0 KOJia

Cy1iecTByeT TpU KaTErOpUU CTPATErHil yIpaBIEHUS PUCKAMH.

1. Crparerun npenorBpaiieHus puckoB. COrjgacHO 3TUM CTPATETUsM CJeIyeT MPOBOIUTh
MEPONPUSITHS, CHIKAIOIIKE BEPOSTHOCTb MPOSIBICHHUS PHUCKOB. [IpuMepoM MOXKET CIIyX UTh
CTpaTerusi UCKJIIOUEHUs OTEHIUAIBHO J1e(PEKTHBIX KOMIIOHEHTOB, OMKCAaHHasA B Ta0. 5.43

2. MUHUMU3aIIMOHHBIE cTpaTteruy. HampaBieHsl Ha yMEHbIIEHHE BO3MOXKHOTO yiepOa
OT puckoB. [IpuMepoM cimyKuT cTpaTerus yMeHbIIEHUs yiiepoa OT 00Je3HU WICHOB KOMaHIbl
pa3paboTuukoB (cM. Tadim. 5.4).

3. [InanupoBanue "aBapuiiHbIX" cuTyanuii. COracHO 3THM CTpaTerusiM HEOOXOAMMO
UMETh IUIaH MEPONPUATHI, KOTOPBIE CIIEIYET BHIMOJHUTH B CIIy4ae MPOSBJICHHUS PUCKOBOM CH-
Tyauuu. B Tabn. 5.4 510 cTparerus moBeACHUS MPU BOSHUKHOBEHHH (DMHAHCOBBIX MPOOIEM y
OpraHu3aIn-pa3padoTIHKA.

MOHUTOPUHT PUCKOB

MOHMTOPUHT PUCKOB 3aKJIIOYAETCS B PETYISPHOM IEPEcUeTe BEPOSTHOCTEH PUCKOB U
yiiep06a, KOTOpBIid OHM MOTYT HaHecTd. J{Jisi 3TOro HeoOXOIUMO MOCTOSIHHO OTCJIEKUBATH (ak-
TOPBI, KOTOPBIE BIHSIOT Ha BEPOSTHOCTh PUCKOB W BO3MOXHBIN ymmiepO. DTH (GaKTopbl 3aBUCST
OT TUIOB pucKa. B Tabn. 5.5 mpuBeaeHbI NPU3HAKHI, KOTOPbIE IOMOTAIOT OMPEAETUTH TUIIl PUCKA.

Tabnuna 5.5 - [lpusHaku puckos

Tun pucka ITpuznaku

TexHomornueckue 3alep’KKH B TIOCTaBKE OOOPYIOBAHMS WJIM IPOrPAaMMHBIX CPEACTB

pHUCKHU OAJEPKKH Tmpornecca coznanus [0, MHOrouncieHHblE JOKYMEHTH-
POBaHHbBIE TEXHOJIOTUYECKUE MPOOIEMBI

Pucku, cBs3aHHBIE Huskoe MopajibHOE COCTOSHME MEpCOHaNa, HAaTSHYTbIE OTHOIICHUS

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

OpranuzanvoHHbIe PasroBopel cpeau mnepcoHasa O IACCMBHOCTM M HEJOCTATOYHOM

pHUCKH KOMIIETEHTHOCTH BBICHIET0 PYKOBOJICTBA OPTaHU3AINH

HNHcTpyMEHTaNIBHBIE Hexenanune pa3pabOTUMKOB MCIIOIB30BaTh MPOTPaMMHBIE CPEJCTBa

pucKH MOJIIEPIKKH, HeopoOpuTenbHble 0T361BEI 0 CASE-cpencTBax, 3anpockl
Ha 0oJiee MOIIIHbIE HHCTPYMEHTAJIbHbIE CPEJICTBA

Puckn, cBs3aHHBIE HeoOxonuMocTh mepecMoTpa MHOTHMX CHCTEMHBIX TpeOOBaHUM,

CHUCTEMHBIMU HEZ0BOJIBCTBO 3aKka3zyuka [10

TpeOOBaHUSIMU

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

MOHUTOPHHT PUCKOB JOJDKEH OBITH HEMpPEPBHIBHBIM IPOIIECCOM, OTCIIEKHBAIOIIUM XOJ
BBIIIOJIHEHUSI MEPONPHUATHI 10 YIPABICHUIO PUCKAMM, NP 3TOM KaXIbli OCHOBHOW PHCK
JIOJKEH PacCMaTpUBATHCS OTACIIBHO.

IlocTaHoBKa 3a71a4H K NPAKTHYECKOii padoTe 5

1. 3yuuTh npesiaraeMblii TEOPETHUECKUN MaTepual.
2. ITocTpouTh BpeMEHHYIO U CETEBYIO TUArpaMMBbI ISt BRIOPAHHOTO MTPOEKTA.
3. IlocTpouts AMarpamMmy pacupeeneHusl y4yaCTHUKOB TPYIIIBI IO ATaram.
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4. ITocTpoUTh CIUCOK BO3MOXHBIX PHUCKOB C YKa3aHHEM Ha3BaHUS M ONHCAHUS PUCKa.

5. [IpoBecTn aHanmu3 PUCKOB.

6. OnucaTh CTpaTeruio IIIAHUPOBAHUS PUCKOB.

7. Iloctpouts OTYET, BKIIOYAIOIIMK BCE NONYyYEHHBIE JIUAarpaMMbl U OIHMCaHHE
CTpaTeTuH MJIaHUPOBAHUs PUCKOB. [IpeacTaBuTh OTUET MO MPAKTHUECKOW paboTe ISl 3aIUTHI.

BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

B cootBercTBUM € yka3aHHOW INpeAMETHON 001acTbi0 M KJaccoM pa3padaTbiBaeMoi
MH(POPMALIMOHHOM CHCTEMBl IOCTPOUTh BPEMEHHYIO M CETEBYIO JAMarpaMMbl; I[OCTPOUTh
AuarpaMmy pacnpeacCiiCHUA YYaCTHUKOB TPYIIIBI IO 3TalaM; IMOCTPOUTH CIHMCOK BO3MOXHBIX
PHCKOB C yKa3aHMEM Ha3BaHMs M OINMCAHUS DPHUCKA; IPOBECTH AaHAIM3 PHUCKOB; OIUCATh
CTPATCIUIO IJIaHUPOBAHUS PUCKOB.

Tabnuna 5.6 — lnnuBuyanbHble 3aJaHUS

Ne | IlpenmerHast o61acTh Knace UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 ToproBoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenbHOe NpeIpusTie NC yuera

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

10 | AnnaparHas UHQPACTPYKTypa NPEANPUITHS DKcIepTHas CUcTeMa

Conep:xanue oTyeTa

ITo BbImosnHEeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJHACTCA B DJICKTPOHHOM
Buje. [1o BBIMONHEHHOMY OTYETY IPOBOAMTCS 3allUTa MPAKTUYECKOU PabOTHI.

OTuer mO NpakTUYECKOH paboTe IOMKEH COCTOATh U3 CIEAYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJIHAs 4acTh: KpPaTKOE OINHCAHME LeJel MpoeKkTa. BBoaHas 4dacTh oTdyeTa JTOJKHA
BKJIIOYAaTh IIyHKTBI:  YCJIOBHE 3aJayd; IOPANOK BBIIOJIHEHUS; IPOrpaMMHO-AIIapaTHbIE
CpPEJICTBA, UCIIOJIb3yEMbIE MPU BHINOJIHEHUH PAOOTHI.

- OCHOBHasi yacTb (OomucaHue paboOThl): ONUCaHHE HWH(POPMALMOHHOW CHCTEMBI;
BpEMEHHAasi W CeTeBas JuarpamMmbl YIpaBieHHs npoektoMm paspabotku MC; nmarpamma
pacupeneneHus YYaCTHUKOB TPYIIBI [0 DTallaM; CIUMCOK PUCKOB; aHAJIU3 PUCKOB; CTpAaTErus
IIJIJAHUPOBAHUS PUCKOB.

- 3aKJII0OYeHHE (BBIBOJIBI);

- CIIMCOK MCIOJIb30BAaHHOW JINTEPATYPHI.

3amyra oTYeTa Mo NpakTHYECKON paboTe 3aKIIH04aeTCs B PEIbIBICHUHU IPENOaBaTeNto
MOJIyYEHHBIX PE3yJbTaTOB B BHJE (haiiia U JEMOHCTPALMU 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. BpemenHble U ceTeBble TUarpaMMBl.

6. Pacripenienenue UCIIOMHUTENEH 1O dTanam
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7. Turbl pUCKOB, KOTOPhIE MOT'YT OKa3aTh BIMSAHUE HA JAHHBIA IPOCKT
8. Cxema mporecca yrpaBiIeHUs] pUCKaMHU
9. Pe3ynbTaThl aHAIN3a PUCKOB

IIpakTuyeckasi padora 6. MeToabl ynpaBJjieHHsI KA4eCTBOM MHKEHEPHOT0 MPOEKTAa

Lean padorsl: M3yuenue crpaTeruu ynpasieHUs KAYECTBOM MPH YIIPABICHUN POCKTAMHU.
[lonyyeHue HaBBIKOB 110 MPUMEHEHHUIO JAHHBIX METOJOJIOTHMH [UIsl IJAHUPOBAHUS IPOEKTA.
N3ydenune MeTo10B yripaBlieHUsI KaYeCTBOM IIPOEKTUPOBAHUS MHPOPMAIIHOHHBIX CHCTEM.

[IpakTuueckass paboTa HampaBiieHa Ha O3HAKOMJICHHE C OCHOBHBIMH MOHATHUSMU
METOJIOJIOTUH YIIPABJICHHUS MPOECKTAMHU, MTOJTYyYEHHE HABBIKOB 110 IPUMEHEHUIO JaHHBIX MOHATUN
IpU MOCTPOSHUH TIaHA MPOEKTa, MOCTPOeHus rpaduka paboT, pacrnpeneNeHus UCIIOIHUTENEH,
YIPABJIECHUS PUCKAMH, M3y4YEHHE METOJOB  YIPaBICHUS  KAYECTBOM  IPOEKTUPOBAHUS
MH(POPMAITMOHHBIX CUCTEM, U3YUEHHUSI METPUK KauecTBa MPOrPaMMHOI0 0OeCieueHusl.

TpeboBanust K pe3ysibTaTaM BBIMOTHEHHS MPAKTUIECKON PabOTHI:

[TocTpouts MoOzEnp yIpaBia€HUS NPOEKTOM, BKIIOYAOLIYIO ONPEIEICHUE METOJ0B
YIIPaBJICHKs KAUECTBOM U OIIPEAEIICHUE METPUK U3MEPEHHUS Ka4eCTBa IIPOCKTA:

ITocTaHoBKa 3a1a4H K NPaKTHYECKOii padoTe 6

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.

2. Pa3zpaboTaTh METOJOJIOTHEIO YIIPABIIEHUS KAUe€CTBOM IPOEKTA.

3. Pa3zpaboraTh aaropuT™Mbl ONpeeTIeHHs KayecTBa IPOESKTa

4. OnucaTh METPUKH KaueCTBa MPOEKTA

5. [loctpouth OTUET, BKIHOYAIOIIMN BCE IMOJIyY€HHbIE NaHHbIE. [IpencTaBuTh OTYET MO
IPaKTUYECKON paboTe 1Is 3aIUTHI.

BapuaHTbl HHAMBUAYAJIBHBIX 3aaHUI
B cootBercTBUM C yKa3aHHOW NpeAMETHOM 00JacTbi0 M KJIAcCOM pa3padarbiBacMOn

CHCTCMbI pa3pa60TaTL MCTPUKHU OLCHKHU Ka4C€CTBA IIPOCKTA.

Tabnuia 6.6 — lnnuBuayanpHbIC 3aJaHUS

No [TpenmeTHas ob6nacthb Kmacc UC

1 Cxian MRP

2 [Tpon3BOACTBEHHOE NIPENIPUSITHE ERP

3 Toprosoe npeanpusTe CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CrpouTtenbHoe NpeanpusTue HNC yuyera

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

10 | AnmaparHas HHPPACTPYKTYpa NPEANPHUITHS DKcnepTHas cCUcTeMa

Conep:xanue oTyeTa

[To BwImonHeHHOUW paboTe cocTaBisgerca oTdeT. OTYeT BBIMOJHAETCS B AJIEKTPOHHOM
Buze. I1o BBIMOMTHEHHOMY OTYETY MTPOBOAUTCS 3allUTa MPAKTUYECKON paboTHI.
OTder MO NpPaKTHYECKOH paboTe MOIKEH COCTOSITh W3 CIHENYIOIIMX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJHAsA YaCThb: KpPAaTKOC OIMHMCAHUC ueneﬁ IMPOCKTA. BBO,Z[HaSI 4aCcTb OTYUCTa OOJIDKHA
BKJIIOYAaTb ITYHKTBI: YCJIOBHUE 3aayu, IOPAAOK BBIIIOJIHCHUA; IMIPOrpaMMHO-alIlapaTHbIC
CpeacTBa, UCIOJIBb3YCEMbIC ITPU BLIITOJIHCHHUN pa6OTBI.
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- OCHOBHasi yacTb (omucaHue paboOThl): ONUCaHWE WH(POPMALMOHHOM CHUCTEMBI;
BpEMEHHass W CeTeBas JuarpaMMbl YIpaBlIeHHs MpoekToM pazpadotku WC; mmarpamma
pacnpeneneHus YYaCTHUKOB TPYIMbBI 1O 3TalaM; CIUCOK PUCKOB; aHAIM3 PUCKOB; CTpATErus
MIJITAHUPOBAHUS PUCKOB.

- 3aKJII0UYEHUE (BBIBOJIbI);

- CIIHCOK MCIOJIb30BAaHHOM JINTEPATYPHI.

3amuTa oTYeTa MO MPAKTHIECKON paboTe 3aKITI0YaeTCs B MPEABSIBICHUN MIPETIOAABATEIIO
MOJIYYCHHBIX PE3YJIbTaTOB B BUJE (haiija U JEMOHCTPAIIUU MOTYYCHHBIX HABBIKOB MPHU OTBETAX
Ha BOIIPOCHI IIPETO/IaBATEIIS.

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

Heapb padoTthl: V3yueHne COBpEMEHHbBIX TEXHOJIOTHI MEHEIXKMEHTA HHKEHEPHBIX 3a7au.

[IpakTuyeckas paboTa HampaBiieHa Ha O3HAKOMJICHHE C COBPEMEHHBIMU TEXHOJIOTHUSMHU
MEHEI)KMEHTa MH)KEHEPHBIX 3a7a4, OJy4YeHHEe HABBIKOB 110 MPUMEHEHUIO TaHHBIX MOHITHHA MPU
IOCTPOCHUH IUTaHA NPOEKTa, MOCTpoeHHs rpaduka padoT, pacmpenesneHus] HCIOIHUTENCH,
yIOpaBlIeHUS  pPUCKAMM, HW3YYEHHE METOJOB  YIPABICHHUS  KAueCTBOM  HPOCKTUPOBAHMUS
UH()OPMALMOHHBIX CHCTEM, U3y4CHHUS] METPHK KayecTBa MIPOrPaMMHOTO 00ECIICUCHUSL.

TpeboBanust K pe3ylbTaTaM BBIMOTHEHUS IPAKTUYECKON padOThI:

[locTpouth MOAENL YHpaBJIEHUS MPOEKTOM, BKIJIIOYAIOLIYIO ONPEICICHUE TEXHOJIOTUH
MEHEIP)KMEHTa MH)KEHEPHBIX 3a/1a4

IocTanoBKa 3a1a4u K NPAKTHYeCKOii padoTe /

1. 3yuuTs npeaaraeMplii TCOPETUUECKU MaTepHar.

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

7. Iloctpouth OTYET, BKIIOYAIOIIMN IIOJYYEHHBIE JaHHbIE M OINMCAHUE CTPaTEeruu
npoekta. [IpencTaBuTh OT4ET MO MPaKTUUYECKON paboTe ISl 3aIIUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B cootBercTBHM ¢ yKa3zaHHOW MpeAMETHON 00JacThI0 M KiaccoM pa3pabaThiBaeMOi
WH()OPMAIIMOHHON CHUCTEMBI TIOCTPOUTH MOJENb YIPABIECHUS TMPOEKTOM, BKJIIOYAIOIIYIO
ONPEAEIIEHUE TEXHOIOTUM MEHEKMEHTA UHKEHEPHBIX 3a/1a4.

Tabnua 7.6 — InnuBuayanpHbIC 3aJaHUS

No [TpenmeTHas ob6nacthb Kimacc UC

1 Cxian MRP

2 [Tpon3BOACTBEHHOE NPENIPUITHE ERP

3 ToproBoe npeanpusTe CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CrtpouTtenbHOe NpeAnpusITHe NC yuyera

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

10 | AnmaparHas HHPPACTPYKTYpa NPEATPUSITHS DKCIepTHasi CUCTEMA

Conep:xanue oTyeTa

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

OTder NO NpPaKTHYECKOH paboTe MOKEH COCTOSITh W3 CIHENYIOIIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;
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- BBOJIHASI 4acTh: KpaTKOE OMKCAHME IIeNiel MpoekTa. BBomHAas dYacTh oT4eTa JOJDKHA
BKIIIOYATh IIYHKTBI:  YCIIOBHE 3aJayd; IOPSJOK BBHIMOJHEHUS; IPOrPaMMHO-AIapaTHbIC
CpPEeZCTBA, HCIIOJIb3YEeMbIE NPH BBHITIOTHEHUU PaOOTHI.

- OCHOBHAs 4acTh (OMHUCaHUE pabOTHI).

- 3aKJIF0YEHHE (BBIBOJIBI);

- CITUCOK UCIIOJIb30BaHHOW JINTEPATYPHI.

3amyTa oTYeTa Mo MPAKTHYECKON paboTe 3aKIII0YaeTCsl B MPEIbSIBICHUH IPENOaBaTENIO
MOJTYYCHHBIX PE3yJIbTaTOB B BUjE (ailiia U IEMOHCTPAIMH MOJyYCHHBIX HaBBIKOB IPU OTBETAX
Ha BOIPOCHI MPETMOAaBATEIIS.

IpakTuueckas padora 8. ['uOKkas MeTo10JI0rHs yIpaBjaeHus mpoekTamu: Agile,
Scrum, Kanban, XP, APF

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

[IpakTnueckass paboTa HampaBiIeHa HAa O3HAKOMJICHUE C OCHOBHBIMH CTpAaTErHAMH
yrnpasienus npoektamu: Agile, Scrum, Kanban, XP, APF wu, mnonydeHue HaBBIKOB I10
MPUMEHEHHIO JIAHHBIX MOHATHH MPH IMOCTPOCHUHM IIaHA MPOEKTa, MOCTPOeHUs rpaduka pador,
pacrpeneieHusi HMCIOJHHUTEICH, YIpPaBICHUS PUCKAMH, HW3YyYCHHE METOJOB YIIPABICHUS
Ka4eCTBOM ITPOEKTHUPOBAHUS MH(POPMAIIMOHHBIX CUCTEM, U3yUCHHS METPUK KayecTBa IPOrPaAMMHOIO
obecrieueHus.

TpeboBanwust K pe3ysIbTaTaM BBIIIOJHEHUS IPAKTUIECKON pabOThI:

[ToctpouTh MoOIENb yIpaBICHUS MPOCKTOM, BKJIFOYAIONIYI0 OINUCAHHE CTpaTerHii
yIpaBJieHUs] MHXKeHepHbIME TpoekTamu: Agile, Scrum, Kanban, XP, AP.:

ITocTaHoBKa 3a1a4H K NPaKTHYeCKOii padoTe 8

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.

2. Onucatb CTpaTeruio NpoeKTa.

7. Iloctpouth OTYET, BKIKOYAIOIIUN ONMCAHUE CTpaTeruu mnpoekra. IIpencraButh oTuer
10 IPAKTUYECKON paboTe /ISl 3aIlMTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

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

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

Tabnuma 5.6 — lnnuBuayanpHbIC 3aJaHUS

Ne | [IpenmerHas o0nacthb Knacc IC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npeanpusitue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CrpoutenbHoe NpeaupusITHE NC yuera

8 Bricuiee yueGHOe 3aBejieHUE NC ynpasnenus
9 Wndpactpykrypa npeanpustus CIIIP

10 | AnnaparHas UHQPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

Ilo BBIOJIHEHHOM pa60Te cocraBisgeTcsa oTdeT. OTYET BBINOIHACTCA B SJICKTPOHHOM

Buje. [1o BRIMONHEHHOMY OTYETY IPOBOAMTCS 3alllUTa MPAKTUYECKON PabOTHI.

44




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

- TUTYJIbHBIN JIUCT;

- BBOJIHASl 4acTh: KpaTKOE OMKCAaHUE IieNiel MpoekTa. BBomHas yacTe oTdera JOJDKHA
BKJIIOYATh IIYHKTBI:  YCIIOBHE 3aJayd; TMOPSAJOK BBIMOJHEHUS; I[POrpPaMMHO-AMIapaTHbIC
CPEICTBA, UCIIOJIb3yEeMbIE MPU BHIMOIHEHUH PAOOTHI.

- OCHOBHAas 4acTh (onmucaHue padoThl):.

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIMCOK MCII0JIb30BAaHHOU JINTEPATYpHI.

3amuTa oTYeTa MO MPAKTHYECKON padoTe 3aKII04aeTcsl B IPEAbBICHUH MPE01aBaTe0
MOJYYCHHBIX PE3yJIbTAaTOB B BUjE (ailiia M IEMOHCTPAIIMH MOJIyYCHHBIX HaBBIKOB IPU OTBETax
Ha BOIIPOCHI MPENo1aBaTesl.

4. VYYEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHbBI

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

4.1.1. IlepeyeHb OCHOBHOI JIUTEPATYPHI

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

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

4.1.2. IlepevyeHb 1ONOJHUTEIbHOMN JTUTEPATYPHI

1 Kynemos, A. B. KoHTpakTel U BHEIIHETOproBas JOKyMEHTanus : yded. mocoOue
/ A.B. Kynemos, JLLA. Xenrosa, O.B. Iumkuna. - CII6. : Tpouukuii moct, 2012. - 256
c. : min. - Ha yuebnmke rpud: Jon.YMO. - Ipun.: c. 211-256. - bubmmorp.: c. 208-210. -
ISBN 978-5-4377-0002-0

2 ApycramoB, 3. A. BHemHesKOHOMHYECKas IESATENbHOCTh : Yy4dyeOHHK / D.A.
ApycramoB, P.C. AmngpeeBa. - M. : KHOPVYC, 2011. - 168 c¢. - (Cpennee
npodeccuonansHoe obpasoBanue). -Ilpwn.: ¢. 158-165. - bubmwmorp.: c. 146-147. - ISBN 978-5-
406-01065-5
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1. O01mme moJ0KeHUs

CamocrosarenbHass pabora — IulaHUpyeMasi y4yeOHas, y4eOHO-HCCIIeOBaTENbCKasl,
HAy4YHO-UCCIIeIoBaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSAEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TP METOJMYECKOM pYKOBOJCTBE IIpenojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEICTBEHHOM Y4YaCTUHU IpernojaBarers,
OCTaBJISIONIEM BEIYIIYIO POJIb 32 PadOTOM CTYACHTOB).

CamocrostensHas padota cryaeHToB (CPC) B BY3e sBnsercs BaXHbIM BHIOM y4eOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUYECHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— ¢opMupoBaHHE U YCBOEHHE COJEp)KAaHMS KOHCIEKTa JeKuud Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIOYas  WHGPOPMALUOHHBIE
00pasoBartenbHbIC PECYPCHI (AIEKTPOHHBIC YUEOHUKH, JIEKTPOHHBIC OMOIMOTEKH | JIp.);

— HalMcaHue JOKJIAJI0B;

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

— COCTaBlIEHHE AaHHOTHUPOBAHHOTO CIHCKAa CTaTell M3 COOTBETCTBYIOUIUX >KYPHAJIOB IO
OTpacJisiM 3HaHHM (IIe1arorHYeCKUX, TICUXOJIOTMYECKUX, METOIMYECKUX U JIP.);

— BBINOJHEHHE YU€OHO-UCCIIEI0BATENbCKUX PA0OT, IPOEKTHAs JESITENbHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINIOJIHEHUE JIOMAIHUX 3aJaHUil B BHJI€ PELICHUs OTICJIbHBIX 33Jay, [POBEICHUS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJIbHBIX pabOT MO OTIEIbHBIM
pazzenam cojiep>KaHus JUCLUILIMH U T.11.;

— KOMIBIOTEPHBIA TEKYIIUl CaMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
AMEKTPOHHBIX 00YYAIOIINX U aTTECTYIOIIUX TECTOB;

— BBITNIOJIHEHUE KYPCOBBIX paboT (IPOEKTOB) B paMKaX JUCLMILINH;

— BBINIOJIHEHHUE BBIMTYCKHON KBAaNU()PUKAMOHHONW pabOTHI U JIp.

Metoauka opraHu3anii CaMOCTOSITENIbHOW paboThl CTYJEHTOB 3aBHCUT OT CTPYKTYpBHI,
XapakTepa U OCOOEHHOCTEM H3ydaeMoM NIMCUUIUIMHBI, 00be€Ma 4YacoB Ha €€ M3ydeHue, BHa
3aJJaHUi ISl CaMOCTOSTENIbHOM PabOThl CTYIEHTOB, MHIAMBHYalbHBIX KaueCTB CTYJEHTOB U
YCJIOBHM Y4eOHOU MeATETLHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAaeT B ce0s
CJIETYIOIINE ATAlbI:

— TIOArOTOBUTENBHBIA (OMpesaeseHrue LeNnel, COCTaBIEHHE NpPOTrpaMMbl, MOATOTOBKA
METOJIMYECKOro 0OecredeH s, MoAroTOBKa 000pyJ0BaHHUS);

— OCHOBHOM (peanu3anus NporpaMMmbl, UCMOJIb30BAHUE MPUEMOB MOMCKA WH(pOpMAINY,
YCBOEHMsI, NepepadOTKH, TPUMEHEHHs, NepeAayd 3HaHuM, (UKCUpPOBAaHUE pPE3YJIbTATOB,
camoopraHu3zauus mnpouecca padboThl);

— 3aKJIIOYMTENbHBIN (OLIEHKa 3HAYMMOCTH U aHAJIU3 pe3ysbTaToB, UX CHCTEMaTU3aLus,
onleHka A((EKTUBHOCTH TMpOrpaMMbl U TNpPUEeMOB pabOThI, BBIBOABI O HAIMPaBICHUAX
ONTUMU3ALIH TPYA).
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2.10eab 1 32124 CAMOCTOSATEILHOM PadOThHI

Benymas nens opranmzanum u ocymectBieHuss CPC coBmagaer ¢ menbro oOydeHHs
CTyJeHTa — JOPMUPOBAHHUE YHUBEPCATHHBIX KOMITCTECHITUH.

[Tpu opranuzaruu CPC BaxHBIM U HEOOXOIMMBIM YCIIOBUEM CTAHOBSTCS (DOPMUPOBAHHUE
YMEHHSI CaMOCTOSITENIbHOW pa0OThl sl MPUOOPETEeHUs 3HAHWM, HABBIKOB M BO3MOXKHOCTHU
OopraHu3aIy y4eOHOU M HayYHOU JeAaTeabHOCTH. Llenbro camocTosATeIbHOM paboThl CTYJICHTOB
SIBIIICTCSL OBJaJieHue (yHAaMEHTAIbHBIMUA 3HAHUSMHU, NPO(ECCHOHATBHBIMA YMEHUSMHU U
HaBBIKAMHM  JICSITCIIBHOCTH IO TPO(HIII0, ONBITOM TBOPYECKOH, HCCIIEIOBATEILCKON
e TCIIbHOCTH. CaMocTosTeIbHas pabora CTYJICHTOB CrocoOCTBYET Pa3BUTHIO
CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U OPTraHW30BaHHOCTH, TBOPUYECKOTO MOAXO0a K PEIICHHUIO
po0iieM yu4eOHOTro U TPOodeCCHOHATHHOTO YPOBHSI.

Zamauamu CPC sBisgrorcs:

— cucTeMaTu3alMsT ¢ 3aKpeIyIeHuE IMOJIYYEeHHBIX TEOPETHYECKHX 3HaHUU U
MPaKTUYECKUX YMEHUHN CTYJICHTOB;

— yrayOJieHHe U paclIupeHre TEOPSTHUECKUX 3HAHMIA,

— (¢opMHpOBaHHE YMEHUN HCIOJB30BaTh HOPMATUBHYIO, IIPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIMIO U CTICIIMATIbHYIO JIUTEPATYPY;

— pa3BUTHE MO3HABATEIbHBIX CHOCOOHOCTEH M AKTUBHOCTH CTYJIEHTOB: TBOPYECKOMN
WHUILIMATUBBI, CAMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH M OPTaHM30BaHHOCTH;

— (opmupoBaHUE CaMOCTOSATEIHHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO U CaMOpeaIn3alliu;

— pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUII;

— UCIOJIb30BaHHE MaTepuana, cOOpaHHOTO U MOJyYEHHOTO B XOJAE CaMOCTOATEIbHOU
paboThl U Ta0OPATOPHBIX 3AHATHH.

3. TexHoJioru4YecKasi KapTa CaMOCTOATEIbHOI padoThI CTYIeHTA

CpenactBa u O6beM yacoB, B TOM YHCIIE
Konrr
TEXHOJIOTUU CPC | KonraktHas | Bcero
pean3yeMbIX Bun nedarenpHOoCTH
- OLICHKHU paboTa ¢
KOMITETEHIIHH, CTYJICHTOB
npenojaBat
UHIUKaTOpa(oB)
eJIeM
4 cemectp
VK-3 CaMoCTOSITENBLHOE ColOecemoBanue
(I/I]_—[-ly](-;g.; U3y4EHHE 45 5 50
N1-2yk.3; JTUTEPATYPHI
N-3yk-3)
VK-3 IToaroroBka x CobOecemoBanue
(I/I]_—[-ly](.;g. ; MPaKTUYECKUM 45 05 5
N-2yk.3; 3aHATASIM
N-3yk.3)
VK-3 IToxroroBka Joxman
(UO-lyk.3; JOKIaa
45 0,5 5
N-2yx.s;
N-3yk.3)
Wroro 3a 2 cemectp 54 6 60
Hroro 54 6 60
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4.IlopsA10K BBINMOJTHEHUS] CAMOCTOSITEIbHON Pad0ThI CTYICHTOM

4.1. Memoouueckue ykasanus no pabome ¢ y4eOHOU Tumepamypou

IIpu pabote ¢ KHUroi HEOOXOOUMO MOA0OpaTh JIUTEPATYpy, HAyUUThCA MPABUIIBHO €€
YUTaTh, BECTH 3amucH. J1st moadopa nuTepaTypbl B OMOIMOTEKEe UCIIONB3YIOTCS allhaBUTHBIN U
CHUCTEMaTHYECKHI KaTaloru.

BaxHO MOMHUTB, YTO pallMOHAIBHBIE HABBIKKM PA0OTHI ¢ KHUTOM - ATO BCeraa OoJbIuast
9KOHOMHUS BPEMEHHU U CHIIL.

[IpaBunbHBIE TOAOOp Y4YEOHHMKOB PEKOMEHAYETCS MperojaBaTesieM, UYUTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxoaumas nurepaTypa MOXKET ObITh TAaKK€ yKa3aHa B METOAMYECKUX
pa3paboTKax 1o JaHHOMY KYpCYy.

N3yuas matepuan 1o yueOHMKY, CIEAyeT NMEePEeXOIUTh K CIEAYIOIIEMY BOIIPOCY TOJIBKO
[OoCJi€ TPAaBUJIBHOTO YSACHEHHUS NpPEIbIAYyILEro, ONMCHIBas Ha Oymare BCE BBIKIAAKU U
BBIUUCIICHUSI (B TOM YHUCIIE T€, KOTOpble B y4EOHHKE OINYLICHbl WM Ha JIEKLUU JaHbl AJIS
CaMOCTOSATEIILHOTO BBIBOJIA).

[Tpu n3ydeHuu ar000M AUCHUILTUHBI OOJIBIIYIO U BAXKHYIO POJIb UTPAET CaMOCTOSTENIbHAS
UMHAMBHUyalIbHas paboTa.

Ocoboe BHHMMaHuE cienyeT OOpaTUTh Ha OIpelesieHHEe OCHOBHBIX IOHATHH Kypca.
CryneHT AOIDKeH MOJIpoOHO pa3duparh MpUMEPHI, KOTOPBIE MOSICHAIOT TAKHE OINpPEICIICHUs, U
YMEThb CTPOMTH AHAJIOTMYHBIE IPUMEPBl caMocToATeNbHO. HyXHO J0OMBaThbcs TOYHOIO
IPEJICTaBICHUsT O TOM, YTO u3ydaewb. [lone3HO cocTaBisATh ONOpHbIE KOHCHEKTHI. [Ipu
U3y4yeHUM MaTepuaja 1o y4eOHMKY MOJIE3HO B TeTpaau (Ha CHELHaIbHO OTBEAECHHBIX IOJISX)
JIOTIOJIHATh KOHCIIEKT JeKiuil. TaM ke cienyeT OTMedaTh BOIPOCHI, BBIAEICHHBIE CTYJEHTOM
JUI KOHCYJIBTAllUU C MPEToAaBaTEeNIEM.

Bb1BOIBI, MTOJTy4YEHHBIE B PE3YJbTATE U3YUYCHUS, PEKOMEHYETCS B KOHCIIEKTE BBIIEIIATD,
4TOOBI OHM ITPU NEPEUUTHIBAHUY 3aIHMCEH JIyUllle 3allOMUHAIINCH.

OnpIT MOKa3bIBa€T, YTO MHOTMM CTYJIE€HTaM IOMOTaeT COCTABJIEHUE JIMCTAa OMOPHBIX
CUTHAJIOB, COJIEPKALIEro BaKHENIIMe U HauboJsiee 4acTo ynorpebiseMble GOpPMYIIbl U MOHSITHS.
Takoil TUCT moMoraer 3arOMHUTH (POPMYJIbI, OCHOBHBIE TOJIOKEHUS JIEKIMH, a TAKKE MOKET
CIIY’)KUTh IIOCTOSTHHBIM CIIPABOYHUKOM JIJIs CTYJICHTA.

UreHne Hay4dHOTO TEKCTa SIBJISIETCS YacThIO MO3HABAaTEIbHOW naedrenbHocTH. Ee nenp —
U3BJICUEHHE U3 TeKcTa HeoOXoauMoil nHpopmaru. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIIUM
coOCTBEHHasi BHYTPEHHsSl YCTAHOBKA NpU OOpallleHWH K IEeYaTHOMY CJIOBY (HAWTH HY)KHbIE
CBEJICHUS, YCBOUTh MH(POPMALIMIO MOJHOCTHIO WIIM YAaCTHYHO, KPUTHYECKU MPOAHAIN3UPOBAThH
MaTepuai U T.I.) BO MHOIOM 3aBUCHUT 3((EKTUBHOCTh OCYILIECTBISIEMOTO JEHCTBUS.

Boiaenstor uemoipe 0choénble yCmano6Ku 6 YmeHuu Hay4Ho20 MEeKCma.

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

ycBauBaromiass (yCWJIMS YHUTaTeNs HampaBleHbl HAa TO, YTOObI KaK MOYXHO IIOJIHEE
OCO3HAaTh W 3allOMHUTh KaK CaMU CBEJCHHS H3JaraéMbleé aBTOpPOM, TaK U BCIO JIOTHKY €ro
paccyXIeHui)

AQHAJIMTUKO-KPUTHYECKass (YUTATeNb CTPEMUTCS KPUTUYECKHM OCMBICIUTh Marepual,
[IPOAHAIM3UPOBAB €T0, ONIPENIEIUB CBOE OTHOLIEHHE K HEMY)

TBOpUECKas (CO3JaeT y 4YHMTaTessl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPaBHOI
IOYHKT JJIS CBOUX PacCyKIEHUH, Kak o0pa3 Juisd AeWCTBUS MO aHAJOTUHU U T.II. — UCHOJIB30BATh
CYXKICHHsSI aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIIo/eHus, pa3pabOTaHHYI0 METOJHUKY,
JOTIOJIHUTD UX, ITOJABEPTHYTh HOBOM IIPOBEPKE).

OchosHble 8U0bl CUCMEMAMUUPOSAHHOU 3ANUCU NPOUYUMAHHO2O.

AHHOTHPOBaHHE — TMPEAEIBHO KpaTKOE CBSI3HOE OIUCAaHUE IPOCMOTPEHHOW HIIHU
MPOYUTAHHOMN KHUTHU (CTaTbU), €€ CO/IeP KaHUs, UCTOYHUKOB, XapaKTepa U Ha3HAuEHUs;
[InanupoBanue — KpaTkas JIOTMYECKas OpraHu3alus TEKCTa, PacKpbIBAIOIIas

COZICpPIKaHKE M CTPYKTYPY U3ydaeMOoro Marepuala,
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Te3upoBaHue — JTaKOHMYHOE BOCIPOM3BEIECHHE OCHOBHBIX YTBEp)KICHHH aBTOpa 0Oe3
MpUBJICYEHHS (PAKTHUYECKOI0 MaTepuaa,

[{utrpoBaHue — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTA BBACPIKEK, U3BJICUCHUN, Hauboiee
CYILIECTBEHHO OTPAKAOIINX Ty WK UHYIO MBIC/Ib aBTOPA;

KoHcnexktupoBaHnue — KpaTkoe U IOCJIEI0BATEIbHOE M3JIOKEHHE COJEPIKaHUSA
IIPOYUTAHHOTO.

KoHCHeKT — CIOXKHBIH cIT0cO0 M3II05KEHHS COACP)KaHUS KHUTH WM CTaThH B JIOTUYECKON
nociea0BaTelbHOCTH. KOHCIIEKT akKyMyIHpyeT B ce0e Mpeablayliue BUIbl 3alKuCH, T03BOJISET
BCECTOPOHHE OXBATUTh COJIEP’KaHUE KHUTH, cTaThbH. [I07TOMY yMEHHE COCTaBIISTH ILJIaH, TE3UCHI,
JienaTh BBIMUCKU U JPYTHE 3alIMCH ONPENENseT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue ykazanusi N0 cOCMagieHu0 KOHCNeKma:

1. BHUMaTeNnbHO IPOYUTANUTE TEKCT. Y TOUHUTE B CIPABOYHOMN JINTEPAType HEMOHSTHHIE
cioBa. [Ipu 3anucu He 3a0ybTe BHIHECTH CIIPABOYHBIC JaHHBIC HA MOJIST KOHCIIEKTA.

2. Boigenute riaBHOE, COCTaBbTE IUIAH.

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

4. 3akoHCHEKTUpPYHiTe  Marepual, 4YeTKO  cieqyd  NOyHKkTam  1uiaHa.  llpu
KOHCIIEKTUPOBAHUM CTapalTeCh BBIPA3UTh MBICIb CBOMMHU CJIOBaMHU. 3allUCH CIIEAYEeT BECTHU
YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiiTe nutatel. L{uTupys, y4uThIBaiiTe JIAKOHUYHOCTH, 3HAYMMOCTh
MBICIIH.

B TekcTe KOHCIEKTa kKenareqbHO IPUBOJUTH HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
JoKazarenbcTBa. [Ipu odopMIIeHME KOHCTIEKTa HEOOXOAMMO CTPEMHUTHCS K €MKOCTH Ka)JIOTO
npemioxkeHus. MpICTU aBTOpa KHUTH CIEAyeT H3JiaraTb KpaTko, 3a00Tsich O CTWIE U
BBIPA3UTEIFHOCTH HAIMCAaHHOTO. YUHCIIO TOTOIHUTENBHBIX JIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JIOTUYECKH  OOOCHOBAaHHBIM,  3alMUCH  JOJDKHBI ~ PACIpeleNsiThCs B ONpeAeTeHHOU
NIOCJIEI0BATEIbHOCTH, OTBEYAOIIEH JIOTMUECKON CTPYKTYype MpousBeaeHus. s yrouHeHus u
JOTIOTHEHUS HEOOXOIUMO OCTABIIATH MOJIS.

OBnazneHne HaBbIKAMU KOHCIIEKTHPOBAHHS TPeOyeT OT CTy/AEHTa LeJIeyCTPEMIIEHHOCTH,
MOBCEHEBHOM caMOCTOATENbHOIN paboThI.

4.2. Memoouueckue ykasauusi no n0020MmMoeKe K NpaKmu4eckKum 3aHamusim

JUis  Toro 4YTOOBI NPAKTUYECKHE 3aHSITUS MPUHOCWIM MaKCHUMaJbHYIO IOJIb3Y,
HE00X0/IMMO TIOMHHUTb, YTO YNPaKHEHHE M pellIeHHe 3ajay MPOBOAATCSA MO BBIYMTAHHOMY Ha
JEKUUAX MaTepualy W CBSI3aHbI, KaK MPaBUJIO, C JETATbHBIM pPa300poM OTIEIbHBIX BOIPOCOB
JEKIMOHHOrO Kypca. Crenyer NOAYEpPKHYTh, 4YTO TOJBKO IIOCJIE YCBOEHHS JIEKIIMOHHOIO
MaTepuaia ¢ ONPEJEIICHHON TOUYKHM 3peHHs (a MMEHHO C TOW, ¢ KOTOpPOW OH M3Jaraercs Ha
JEKIMIX) OH OyJeT 3aKperIsaThes Ha TJaOOpaTOPHBIX 3aHATUAX KaK B pe3yibTaTe 0OCYXKIECHUS U
aHaJIM3a JEKUMOHHOIO MaTepuaa, Tak U ¢ IOMOIIbIO pelIeHHs MPoOJIEMHbBIX CUTYyallui, 3a1a4.
ITpu 5TUX yCcIOBUSX CTYIEHT HE TOJBKO XOPOIIO YCBOMT MAaTepuaj, HO U HAyYUTCs NIPUMEHATh
€ro Ha MpakTUKE, a TAKXKE IOIYYUT JIONOJHUTENbHBIM CTUMYN (M 3TO OY€Hb BAXKHO) JUIS
AKTUBHON MPOPAOOTKH JICKIUH.

[Ipu camocToSITENEHOM pELICHUH 3aJa4 HY>KHO OOOCHOBBIBATh KaXK[bIi 3Tall peIleHus,
UCXOJ U3 TEOPETUUECKUX IMOJIOKEHUH Kypca. Ecau cTyeHT BUIUT HECKOJIBKO IyTEH pEeIIeHUs
npo0sieMbl (3aaun), TO HYKHO CPaBHUTb UX U BBIOpaTh camblii pannoHaibHbIi. [lonesno no
Hayaja BBIUMCIEHUI COCTaBUTh KpaTKUM IJIaH pemieHus mpoOneMsl (3amauu). Perienue
poOJIEMHBIX 3aJja4 WM IPUMEPOB CIEAyeT M3Jlararh MoApoOHO, BBIUMCIEHMS pacrojaraTh B
CTPOTOM TIOPSIAKE, OTHENSs] BCIIOMOTAaTENbHbIE BBIUMCICHHMS OT OCHOBHBIX. PemieHus mnpu
HEO0OXOIUMOCTH HYKHO COIIPOBOXK/IaTh KOMMEHTAPUSIMHU, CXEMaMH, YEePTEKaMU U PUCYHKAMH.

Crnenyer NOMHUTB, YTO pELICHHE Kaxa0M ydeOHOM 3afaud JOJDKHO JOBOJIUTHCS 10
OKOHYATEeIbHOTO JIOTUYECKOr0 OTBETa, KOTOPOro TPeOyeT YCIOBHE, U IO BO3MOXHOCTH C
BbIBOZIOM. [lodydyeHHBI OTBET cienyeT MPOBEPUTh CIOCOOaMH, BBHITEKAIOIIMMHU U3 CYILIECTBA
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naHHOW 3amaun. [lonme3Ho Takke (ecld BO3MOXKHO) pelIaTh HECKOIBKHMH CIOCOOaMH U
CPaBHMUTbH IOJIyYE€HHbIE pe3ysbTaThl. Pernenue 3amad JaHHOTO THUIA HYXKHO MPOJOJIKATh [0
npuoOpeTeHus: TBEPAbIX HABBIKOB B UX PEILICHUH.

4.3. Memoouueckue yKkazanus no camonposepke 3HaHuil

ITocne u3yyeHus onpeneneHHON TeMbl MO 3alKMCSIM B KOHCIIEKTE U Yy4eOHHMKY, a TakxkKe
pEelIeHUsT JOCTATOYHOIO KOJIMYECTBA COOTBETCTBYIOIIMX 3a1a4 HA IPAKTUYECKHUX 3aHATUAX U
CaMOCTOSITEJIBHO CTYINEHTY PEKOMEHAYETCS IIPOBECTU CaMOINPOBEPKY YCBOEHHBIX 3HaHMIA,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3yYEHHOHN TEME.

B citydae HE0OXOUMOCTH HYKHO €Ilie pa3 BHUMATEIbHO pa300paThcs B MaTepHale.

NHorna HEROCTaTOYHOCTh YCBOEHHUs TOTO WJIM MHOI'O BOIIPOCA BBIACHSETCS TOJIBKO IIPU
W3YYEHUHU JajbHEHIIero Marepuana. B aToM ciydae Halo BEpHYThCSA Ha3ad U MMOBTOPUTH ILIIOXO
YCBOEHHBIM MaTepuail. Ba)KHBII KpUTEPUH YCBOCHMS TEOPETUYECKOIO Marepuaga — yMEHHE
OTBEYaTh Ha BOIPOCHI JUIsl cOOeCce0BaHMUS.

Bomnipocel 1u1st cobecenoBaHust

Ba3oBblii ypoBeHb
Tema 1. BBeieHue B NpOeKTHBII MEHEIKMEHT
1. TexHuueckuil MPOEKT UHKEHEPHOT'O pEIICHUS
2. YmpaBieHue NPOEKTOM WHXEHEPHOTO PEIICHHS
3. Kanennaphslii miian pa3paboTKU HHKEHEPHOI'O IPOEKTa
4. Ontumuzanus U peMHXKUHUPUHT UH)XKEHEPHOTO MTPOEKTa
5. VHHOBanMOHHBIE MPOEKTHI [UI HH)XEHEPHBIX peIlIeHU
6. TecrupoBaHHe WHXEHEPHOTO MPOEKTA
7. Cranpaptu3anys KauecTBa HHXEHEPHOTO IIPOeKTa
Tema 2. MeToabl U cpeACTBA POEKTHOI0 MEHEIKMEHTA
8. dopmanuszanus TpeOOBaHUI K HHKEHEPHOMY IPOEKTY
9. TloHsATHE KOHOUTYPAIIIOHHOTO YIPABICHHUS TPOSKTOM
10. VYmpaBneHue BepcUsSIMHU HHKEHEPHOTO IPOEKTa
11. Vnpasnenue cOopkamu npu pa3padOTKe HHKEHEPHOTO MPOEKTa
12. CpenctBa BEpCHOHHOTO KOHTPOJISI HHKEHEPHOTO MPOEKTa
13. JlmarpamMMHBIE TEXHUKH B pabOTE CO 3HAHUSIMHU
14. JlnarpamMMbl UCIIOJIB30BaHUS B pabOTE CO 3HAHUSAMU
15. KapTsl maMsatu Jij1s1 HHKEHEPHOTO MPOEKTa
16. UnxenepHslie pemenusi. OcHoBHble MpuHLIUITBEI MSF
Tema 5. MeTon0/10rusi NPOEKTHOr0 MeHE)KMEHTA MHKeHEePHBIX 3a/1a4
17. TlpoekTHpoBaHUE UHKEHEPHBIX PELICHUH.
18. TecTupoBaHMe MHKEHEPHBIX PEIICHUIA
19. Cranpgaptu3zanus KauecTBa HHXEHEPHOTO MTPOEKTa
20. MeTtosr oOecIieYeHHs KaueCcTBa HHKCHEPHOTO IMPOCKTa
21. TloHsATHE TECTUPOBAHUS MHIKEHEPHOTO MTPOEKTA
22. MacmrabupoBanue komauael MSF. Mopens miporiecca.
23. VYrpaBieHue KOMIPOMHUCCAaMU NPH pa3padOTKe NHKEHEPHOTO MPOEKTa
24. Pazpabotka nmHxeHnepHoro mpoekta. [Torstue CMMI.
25. VYposnu 3penoctu npoueccos o CMMI
26. OO6macty ycoBepIIeHCTBOBaHUS B MeToao1orun CMMIL
27. Ob6uiee onucanue "THOKUX" METOJIOB Pa3pabOTKU MHKEHEPHOTO IPOEKTa
28. Bepudukanus, BaTuaanus u ayJuT HHXESHEPHOTO MPOEKTa
Tema 6. MeToabl ynpaBjieHHs] KA4eCTBOM HHKEHEPHOI'0 IIPOEKTa
29. MeTpHKH Ka4eCcTBa HHKEHEPHOTO MPOCKTA
30. CranpapTHBII METO/ OLICHKH 3HaYEHUH MOKa3aTesiel KauecTBAa MHKEHEPHOT O MPOEKTa

52



31. YmpaBieHue KaueCTBOM HHKEHEPHOTO MPOCKTA

32. Extreme Programming: o01iee onucannue, OCHOBHBIC TTPUHITUIIBI HH)KCHEPHBIX pEIICHUN
33. Pa3zpaboTka HHXEHEPHOTO MpoeKTa. Scrum

34. 0630p texuonoruu Microsoft Visual Studio Team System i HH>KEHEPHOTO IPOSKTa
35. YmpasneHnue cOopkaMu Ipu pa3padOTKe HHKEHEPHOTO MPOEKTa

36. Cpencra BEpCHOHHOTO KOHTPOJISI MH)KEHEPHOTO MIPOCKTA

I[HoBbIIEHHBIH YPOBEHD
Tema 1. BBeieHue B NPOEKTHBII MEHEIKMEHT
Bepudukanuus u Banuaanus MHXEHEPHOTIO POEKTa
[ToHsiTHEe TECTUPOBAHUS MHKEHEPHOI'O IIPOEKTA
Mertonbl BeprupUKalMyu HHXEHEPHOTO IPOEKTa
KauecTBo 1 HaIe)KHOCTh HHKEHEPHOT'O IPOEKTA
[Tpoduin OTKPBITEIX HHPOPMALIMOHHBIX CUCTEM
@YHKIMOHAIbHBIE U TEXHOJIOTHYECKHE CTAaHAAPTHI HHKEHEPHOTO IPOEKTa
MHoronosnb3oBarenbckas HHPOPMALMOHHAs CHCTEMa
Pabounii mpoekT nHpopMaMOHHOHK cucTeMbl. JluciurimHa 00s3aTeNbCTB.
TexHuueckuil NpoeKT HHPOPMALMOHHON CUCTEMBI
10 VYpaieHnrue NpoeKToM UH(POPMALIMOHHON CUCTEMBI
11. Ilpunnunsl BepupUKanuu 1 TECTUPOBAHUS HHKEHEPHOTO IPOEKTA
Tema 2. MeToabl U cpeACTBA POEKTHOT0 MEHEIKMEHTA
12. IlpuHUMIBI OpraHU3alyuy IPOEKTUPOBAHUS MHKEHEPHOTO IIPOEKTA
13. 3amaum obecrnieueHust Ka4ecTBa HHIKEHEPHOTO TIPOCKTA
14. Mertoapbl uccie0BaHUS KauecTBa MHXEHEPHOTO MPOEKTa
15. 3apmaum oOecrieueHrs HaEKHOCTH HHKECHEPHOTO ITPOEKTa
16. Mertoabl uccieq0BaHUs HaJJSKHOCTH HHKEHEPHOT'O MPOEKTa
17. DKOHOMUKO-TIPaBOBBIE OCHOBBI pa3padOTKH HHKEHEPHOTO MPOEKTA
18. ABTOMaTHyecKoe TECTUPOBAHHE UH)KEHEPHOTO MIPOCKTA.
19. OrtkpeiTas apxuTekTypa HHOOPMAITMOHHBIX CUCTEM
20. CucrtemHas MH)XEHEpUs: TOUKA 3pEHUS U XapaKTEPUCTUKU TOYEK 3PEHUS
Tema 5. MeTon0/10rusi NPOEKTHOr0 MeHE)KMEHTA MHKeHEePHBIX 3a/1a4
21. ApXuTeKTypa IpOrpaMMHBIX KOMILJIEKCOB JJIsi HHXEHEPHOI'O MPOEKTa
22. CranmapThl IPOCKTHPOBAHHUSI IPOTPAMMHOTO 00€CIIEUeHUST HH)KEHEPHOTO TIPOEKTa
23. CranaapTbl pa3pabOTKH1 IPOrPaMMHOI0 00ecreueHs] HHKEHEPHOT O MPOEKTa
24. Metoap! pa3pabOTKH MPOTPAMMHBIX KOMITJIEKCOB HHKEHEPHOTO MTPOEKTA
25. MeTo/ibl OIIEHKH CI0KHOCTH QJITOPUTMOB U IPOTPaMM MH)KEHEPHOTO MTPOEKTa
26. IlpuMeHeHHE MHCTPYMEHTOB pa3padOTKH WHKEHEPHOTO MPOEKTa
27. YupasineHnue TpeOOBaHUAMHU K HHKEHEPHOMY IIPOCKTY
28. Bwuabl TpeOOBaHUN K MHKEHEPHOMY MTPOCKTY
Tema 6. MeToas! ynpaBJjieHUsI KA4eCTBOM MHKEHEPHOI0 IPOEKTA
29. MopenupoBaHUe CTPYKTYPhl HHYKEHEPHOTO TIPOEKTa
30. OOBEKTHO-OPUEHTUPOBAHHOE MOJIETMPOBAHUE UHKEHEPHOTO PEIICHUS
31. Metoap! pa3pabOTKH MTPOTPAMMHBIX KOMILJIEKCOB IS MH)KEHEPHOTO TIPOSKTa
32. IlpuHiuns! BepupUKaIMU U TECTUPOBAHUS HHKEHEPHOTO MPOEKTa
33. Bepudukanus u Bamuaaus mporpaMMHBIX TPOAYKTOB JUIS HHKEHEPHOTO MTPOSKTa
34. TloHsTHE TECTUPOBAHUS MPOTPAMMHBIX CPEJICTB [ HHXKEHEPHOTO MTPOEKTa
35. Metonb! BepuduKauu 00bEKTHO-OPHUEHTHPOBAHHBIX MPOTPaMM
36. KadecTBO 1 HaJIe)KHOCTh IPOTPAMMHOTO 00eCTieueHHs! Il MH)KEHEPHOTO MPOEeKTa
37. MeTpuKu KauecTBa MPOTPaMMHOTO 00ECIIEUeHUS JIIsl HHKSHEPHOTO MPOEKTa
38. CranpapTHBII METO OLICHKH 3HAaYEHUH MOKa3aTellel KauecTBa MHXEHEPHOT0 MPOeKTa
39. VYmparieHue KaueCTBOM MH)KEHEPHOTO MPOESKTa
40. OnTumu3alnys U peuH>XKUHUPUHT HHKEHEPHOTO MTPOEKTa
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4.4. Memoouueckue ykazanus no HANUCAHUIO HAYYHLIX MEKCMOo8 (00K1a008, pegpepamos, scce,
HAayuyHulX cmametl u m.o.)

Ilepen Tem, Kak MPHUCTYNUTh K HANKMCAHUIO HAYYHOTO TEKCTa, BAXKHO pa3zolOparbcs,
KaKoBa MCTHHHAs 1I€Jb BAlllero HaAYy4YHOIO TEKCTa - 3TO MOMOXKET BaM pa3yMHO paclpeieiuTh
CBOU CHJIBI U BpeMSI.

Bo-nepBbIX, cHauaja HYXHO OIPENENIUThCS C HAEed HaydHOro TEKCTa, a A 3TOro
HEOOXOMMO HAay4UThCS JHOO OTHOCHTHCS K pa3HBIM SABICHHSAM M (akTaM HECKOJIbKO
KPUTHYECKH (CBOSA UJEd — KaK MHAasg TOYKA 3pEHus), MO0 HAydUThCS YBIEKATbCS KaKUMM-TO
U3BECTHBIMH HJIESIMH, KOTOpBIE HYXAAIOTCA B J0paboOTKe (MIes — Kak ONTUMHCTHYECKas
NO3MLIKMA M HAIPaBICHHOCTh Ha JaJbHEMIEee COBEPILIEHCTBOBAHHE YXe H3BECTHOro). Bo-
BTOPBIX, HAYYUTHCS OPraHU30BBIBATH CBOE BPEMS.

ITucate cnenyer SICHO W HOHATHO, CTAapasChb OCHOBHBIE IOJIOKEHHsI (OPMYJIHPOBATH
YeTKO M HEIBYCMBICIEHHO (Y4TOOBI W CcaMOMy TMOHSATHO ObUIO), a TaKXkKe CTPEeMsCh
CTPYKTYPUPOBATh CBOM TEKCT.

Cucrematuzansi ¥ aHaATU3 WM3YYCHHOW JUTEpaTypbl IO MpoOJIeME HCCIEIOBAHMS
HO3BOJISIIOT CTYJICHTY Hamucarb padory.

Pabounii BapuaHT TekcTa JOKJIaAa MPEJOCTABISCTCS PYKOBOAMTENO Ha mpoBepky. Ha
OCHOBe palouero BapuaHTa TEKCTa PYKOBOJIUTENb BMECTE€ CO CTYAEHTOM OOCYXJaeT
BO3MO>XHOCTH JIOPaOOTKH TEKCTa, ero oopmiieHue.

Cmpykmypa doxnaoa:

— Brenenme (He Oomee 3-4 crpanmir). Bo BBemeHWn HEOOXOAMMO OOOCHOBATH BBIOOP
TEMBI, €€ aKTYaJIbHOCTh, OYEPTUTHh OOJIACTh MCCIIEOBAHUS, OOBEKT HCCIICAOBAHMS, OCHOBHBIC
LeJIN 1 3a]1a41 UCCIIEIOBaHMSL.

— OcHOBHas 4acThb COCTOMT U3 2-3 pasnenoB. B HUX packpbIBaeTcs CyThb HCCIETyeMOMN
poOIEMBI, TIPOBOAUTCS 0030p MUPOBOM JIUTEpATypbl H HCTOYHUKOB VMIHTEpHET MO MpeaMery
UCCIIEIOBaHMsI, B KOTOPOM JIaeTCsl XapaKTePUCTUKA CTEHNEHH pa3padOTaHHOCTH MPOOJIEMbI U
aBTOpCKasi aHAIMTUYECKAas OIEHKAa OCHOBHBIX TEOPETHYECKHX IOJXOIOB K €€ PEIICHHIO.
W3noxeHue MaTepuasia He JODKHO OrpaHUYMBATHCA JIMIIb ONHMCATENbHBIM IOAXOJOM K
pacKpbeITHIO BBIOpaHHOW TeMbl. OHO TaKXke JOJDKHO COAEp)KaTh COOCTBEHHOE BHIICHHE
paccMaTpuBaeMoil MpoOIeMbl U M3JI0)KEHHUE COOCTBEHHON TOUKM 3pEHHs Ha BO3MOKHBIE ITYTH
ee pemeHwus.

— 3axmouenue (1-2 ctpanunbl). B 3akimo4eHMH KpaTKO M3JAraroTcsl JTOCTUTHYTHIE MPH
M3YyYEHHUH MTPOOIeMBI 1€, IEPCIIEKTUBBI Pa3BUTHUS UCCIIEyEMOT0 BOIIpoca

— Cnucok HMCHoiab30BaHHOW JUTEpaTyphl (He MeHblle 10 MCTOYHUKOB), B aipaBUTHOM
nopsiike, OQOPMIIEHHBII B COOTBETCTBHMM C MPHUHATBIMM MpaBWjIamMH. B cmucok
WCTIOJB30BAHHOW JIUTEPATyphl PEKOMEHIYeTCs BKIOYAaTh pabOThl OTEYECTBEHHBIX W
3apyOeKHBIX aBTOPOB, B TOM YHCJIE CTaThH, ONYOJIMKOBAaHHbBIE B HAYYHBIX KypHaJaX B TEUCHHE
MoCJIeTHUX 3-X JIET ¥ CCHUTKU Ha pecypcsl cetn MHTepHeT.

— [lpunoxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k oghopmaenuio:

— TEKCT C OJTHOM CTOPOHBI JIUCTA;

— mpudt Times New Roman;

— kerub mpudra 14;

— MEXCTpPOUHOe paccTosiHue 1,5;

— MOJsi: CBepXy 2,5 cM, cHU3y — 2,5 cMm, ciieBa - 3 cMm, crpasa 1,5 cMm;
— pedepar A0KeH OBITh PECTaBICH B COPOIIFOPOBAHHOM BHJIE.
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Ilopsaook 3awumul 0Ooknada:

Ha 3amuty noknama otBoautcs 5-7 MUHYT BPEMEHH, B X0JI€ KOTOPOTO CTYAECHT JOJIKEH
MOKa3aTh CBOOOJHOE BIAQJCHHE MaTepHaIoM IO 3asBlIeHHOW Teme. [lpm 3ammre nokianga
IIPUBETCTBYETCS MCIIOJIb30BaHUE MYJIbTUMEIHA-TIPE3CHTALIUH.

Jlokniag OIEHUBAETCS IO CIEAYIONUM KPHUTEPUSIM: COONIIOJICHHE TPeOOBaHUN K €ro
0(OpMIICHHIO; HEOOXOAUMOCTh M JIOCTATOYHOCTH JIJISl PACKPBITUS TEMbI IPUBEICHHON B TEKCTE
JoKIana nH(OpMaluy; YMEHHE CTYJCHTa CBOOOJHO M3JIaraTh OCHOBHBIC HJIEH, OTPAKCHHBIC B
JOKJIaJie; CIIOCOOHOCTh CTY/AEHTAa MOHATh CYTh 3aJlaBa€MbIX IPEINOJIaBaTeIeM U COKYpCHUKaMU
BOIIPOCOB U C(HOPMYJIUPOBATH TOYHBIC OTBETHI HA HUX.

Kpumepuu oyenku:

Oyenkxa «omauyHoOy» BBICTABISIETCS CTYIEHTY, €CIIH B JOKIAJC CTYICHT MCUEPIBIBAIOIIIE,
MOCIIEA0BATENbHO, YETKO M JIOTHUECKU CTPOMHO M3JIaraeT Marepual; CBOOOJHO CIpaBISETCs C
3a/lagyaMu, BOIIPOCAMHU WM JIPYTMMH BHJIaMU TPUMEHEHUs 3HAHWW; UCTONB3YeT ISl HAIHUCAHUS
JOKJIaJjla COBPEMEHHbIE Hay4yHble MaTepHalibl; AaHAJIU3UPYET IMONYYCHHYI0 HH(pOpMaIHIo;
MPOSIBIISIET CAMOCTOSTEILHOCTD MIPH HAITMCAHUU JTOKJIA 1A,

Oyenka «xopowio» BBICTABIAETCS CTYACHTY, €CIM KaueCTBO BBIMOJHEHHS TOKJIana
JI0CTaTOYHO BBICOKOE. CTYICHT TBEPJIO 3HAST MATepPUaIL, TPAMOTHO U 10 CYIIECTBY M3JIaraeT €ro,
HE JIONYyCKasl CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOMPOCHI M0 TEME JIOKJIa/1a.

Oyenka «yooenremeopumenvHo» BbICTABISIETCA CTYACHTY, €CIM MaTepual JoKiIaja
U3JIaraeTcsi 4YaCTUYHO, HO MPOOETbl HE HOCAT CYIIECTBEHHOTO XapakTepa, CTYACHT IOIYCKaeT
HETOYHOCTH M OIITUOKY IPH 3alIUTe AOKIAIa, TaeT HeJOCTATOYHO MPABMIBLHEIC (DOPMYIIUPOBKH,
HAOII0IAI0TCS HAPYILICHUS JJOTHYEeCKON TOCTIeI0BATEIbHOCTH B U3JI0KEHUH MaTepHana.

Oyenka «ney0061emeopumenbHo» BBICTABISETCS CTYIEHTY, €CIM OH HE IMOATOTOBMII
JOKJIaJ WJIM JONMYCTWJ CYyIIeCTBEHHbIe OmMOKU. CTyIeHT HEYBEpPEHHO H3JIaraeT MaTepuai
JIOKJIaJia, HE OTBEYAST HA BOIIPOCHI MPETIOIaBATEIS.

Onucanue wkanbl OYeHU8aHus

MaxkcrMaabHO BO3MOXKHBIN 0ajuT 32 BeCh TEKYIIHA KOHTPOJIb YCTAHABIMBACTCS PABHBIM
55. Tekymiee KOHTPOJIHLHOE MEPONPUITHE CUMTACTCS CAAHHBIM, €CIH CTYACHT IMOJIYYrs 32 HEero
He MeHee 60% OT yCTaHOBJIEHHOI'O JJIl 3TOTO0 KOHTPOJS MakCUMalbHOro Oaiia. PeHTHHIOBBIN
0as1, BBICTABIIIEMBI CTYIEHTY 3a TEKyIllee KOHTPOJIbHOE MEpPONPUATHE, CTAHHOE CTYACHTOM B
YCTAaHOBJICHHBIE TPaUKOM KOHTPOJBHBIX MEPONPHSITHHA CPOKH, OMPEACIASTCS CISAYIOIUM
obpa3zom:

YpOBEHB BBITTOTHEHUS] KOHTPOJIBHOTO 3aaHust | PelTHHroBbIi 6amt (B % OT MakcuMalibHOTO Oaiia
32 KOHTPOJIbHOE 3a/IaHUe)
OTnn4HbIT 100
Xopommmid 80
Y IOBJIETBOPUTEIBHBIH 60
HeynoBnerBopuTenbHbIi 0

Tembl 3cce (pedepaToB, T0KJIAT0B, COOOIIECHUIT)

ba3oBblii ypoBeHb

Tema 1. BBeieHue B NIPOEKTHBII MEHEIKMEHT
1. OnTumuzanus ¥ peuHKUHUPUHT HHKEHEPHOTO MPOEKTa
2. VHHOBaIMOHHBIE MPOEKTHI UHKEHEPHBIX PELICHUH.
3. TecrupoBaHme HHXEHEPHOTO MTPOEKTA
4. CranpapTu3anus KauecTBa MHXEHEPHOIO MPOEKTa
Tema 2. MeToabl M CpeACTBA NPOEKTHOI0 MEHEIKMEHTA
5.  @opmanuzanus TpeOOBaHUI K HHKEHEPHOMY MPOEKTY
6. IloHsATHE KOHPUTYPAIIIOHHOTO YIPABICHHS TPOESKTOM
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7. YmpaBieHue BepCHSIMH HHKEHEPHOTO MPOESKTA

8. VYmparnenue cOopkaMu MpH pa3pabOTKe HHKEHEPHOTO MPOSKTa

9. Cpencrta BEpCHOHHOTO KOHTPOJISI HH)KEHEPHOTO TIPOEKTa
Tema 3. MeHeI:KMEHT 3TANOB KM3HEHHOI0 IUKJIA HH/KEHEPHOT0 MPOEKTa

10. JlmarpamMMHBbIE TEXHUKU B pabOTE CO 3HAHUSMHU

11. Aumarpammbl UCHIOJIb30BaHUs B pa0OTE CO 3HAHUSIMU

12. KapTel namMsTH AJ1s IPOSKTa HHKEHEPHOTO PEIICHUS

13. Ocnosnbie npuHUbel MSF

Tema 4. TexH0JIOTHH TPOEKTHOT0 MEHE:KMEHTA B PellIeHHU HHKEHEPHBIX 3a/1a4

14. VlHHOBaIMOHHBIE HHKEHEPHBIE TPOEKTHI.

15. TectupoBanue HHPOPMAITMOHHON CUCTEMBI JUISI HHKEHEPHOTO MPOCKTA

16. Crangaptuzanus KauecTBa HHPOPMAIIMOHHBIX CUCTEM ISl HHKEHEPHOT'O IIPOEKTa

17. Metonasl obecrieueHUs KauecTBa MHPOPMAITMOHHBIX CUCTEM ISl HH)KEHEPHOTO TIPOSKTa
Tema 5. MeT010/10THsl IPOEKTHOI0 MEHEIKMEHTA NHKEHEPHBIX 327124

18. TlonsTre TecTupoBaHus NHGHOPMAITMOHHON CHCTEMBI NIl HH)KEHEPHOT'O MTPOEKTa

19. MacmrabupoBanue komanapl MSF. Monens nporiecca HHKEHEPHOTO MPOEKTa

20. Pazpabotka urxeHepHoro npoekta. [Torsitue CMML

Tema 6. MeToabl ynpaBjieHHsl KA4eCTBOM HHKEHEPHOI0 IPOEKTAa

21. Yposuu 3pernoctu nporeccoB o CMMI

22. OOGnactu ycoBepiieHCTBOBaHUS B Metogoioruu CMML

23. Ob6mee onmcanue "THOKUX" METOJOB Pa3pabOTKU HHKEHEPHOTO IPOEKTa

Tema 7. O030p cOBpeMEeHHBIX TEXHOJIOTHH MEHeI:KMEHTA HH/KeHEPHBIX 32124

24. Bepudukanus, BaTuaanus U ayTuT HHPOPMAITHOHHBIX CUCTEM ISl HH)KEHEPHOTO MPOCKTA
25. MeTpuKu KauecTBa MPOrpaMMHOT0 0OECTICUeHHUs U MHKEHEPHOTO MPOEKTa

26. CraHmapTHBII METOJ] OIICHKH 3HAYCHUH TTOKa3aTellei KauecTBa MPOeKTa

Tema 8. 'mOkas metogosiorusi ynpasjaenusi npoekramu: Agile, Scrum, Kanban, XP, APF
27. YmpaBieHHE KaueCTBOM WHKEHEPHOTO MPOCKTA

28. Extreme Programming: o01iiee omnrcanue, OCHOBHBIE IIPUHIIMITHI PEIICHHS

29. Pa3paboTka HH(GOPMAIIMOHHBIX CHCTEM JUIsl HHKEHEPHOTO MPOEKTa. Scrum

30. O0630p texnonoruu Microsoft Visual Studio Team System

IHoBbIIEHHBIN YPOBEHD

Tema 1. BBeieHne B NpOEKTHbIN MeHEI:KMEHT

1. Bepudukanus u Bamuaanus nporpaMMHbBIX MPOIYKTOB

2. Tlonatne TecTUPOBaHUS MPOTPAMMHBIX CPEJICTB JIJISl HHKECHEPHOTO TMPOEKTa

3. Mertoas! BepupuKauu 00beKTHO-OPHEHTUPOBAHHBIX POTrPaMM

4. KadecTBO U HaJIeKHOCTh IPOrPaMMHOTI0 0OeCTIeUeHHS Il MH)KEHEPHOIo IIPOeKTa
Tema 2. MeToasbl 1 CPeACTBA NPOEKTHOI0 MEHEIKMEHTA

5. Ilpodunu OTKpHITEIX HHPOPMAIIMOHHBIX CUCTEM

6. @DyHKIMOHAIbHBIE U TEXHOJIOTHYECKHE CTaHJapThl HHKEHEPHOTO MPOEKTa

7.  MHorononb30Barenbckas HHPOPMAIMOHHAS CUCTEMA JUIsl HHKEHEPHOTO IIPOEKTa
Tema 3. MeHeKMEHT 3TANOB KU3HEHHOI'0 IIUKJIA HH/KEHEPHOI'0 IPOEKTAa

8. Pabouwmii mpoekT nH(OPMAITMOHHOH cucTeMbl. [liuciuIumHa 00s13aTebCTB.

9. TexHu4eckuil MPOEKT HHPOPMALMOHHON CUCTEMBI [T MH)XEHEPHOTO MPOEKTa
10. VmpasieHue mpoekToM HHPOPMAIMOHHON CHCTEMBI

Tema 4. TexH0JIOTHM NPOEKTHOI0 MEHEKMEHTA B PEIICHNH HHKEHEPHBIX 3a/1a4
11. TIpuHUMIBI OpraHU3aIy MPOSKTUPOBAHUS U IIPOrPAMMHBIX KOMILIEKCOB

12. 3angaum obecrieueHus: KauecTBa MPOrPaMMHBIX KOMIIOHEHTOB JIJIsl HHKEHEPHOT'O MPOEKTa
13. Mertoab! HccieI0BaHUS KauecTBa MPOrPaMMHBIX KOMITOHEHTOB

14. 3anaum obecrieueHns: Ha/IEKHOCTH IPOTPAMMHBIX KOMITOHEHTOB

Tema 5. MeT0o10/10rMsi IPOEKTHOI0 MEHEI>KMEHTA HHKEHEPHBIX 32124

15. Mertoapl uccne0BaHUs HAJIS)KHOCTH MPOTPAMMHBIX KOMIIOHEHTOB
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16. DKOHOMHUKO-TIPaBOBBIE OCHOBBI pa3pabOTKH WHXEHEPHOTO MPOEKTa

17. ABTOomMaTH4eCcKOE TECTHPOBAHUE WHIKEHEPHOTO MPOEKTA.

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

18. OrtkpsiTas apxUTeKTypa MH(MOPMALIMOHHBIX CUCTEM AJISl HHKEHEPHOI'O IIPOEKTA
19. CucremHas HH)KEHEpHS: TOUKA 3PECHUS U XapaKTEPUCTUKU TOUEK 3PEHHS

20. VnpaBieHue KaueCTBOM MHKEHEPHOI'O IIPOEKTA

21. OnTtuMuzanus ¥ peMHXUHUPHHT HHKEHEPHOTO MPOEKTa

Tema 7. O030p cOBpeMeHHbIX TEXHOJIOTHl MEHEIKMEHTA HHKEHEPHBIX 3a/1a4

22. ApXUTEKTypa IpOrpaMMHBIX KOMILJIEKCOB JJIsi HHXEHEPHOTO IPOEKTa

23. CranaapTbl IPOEKTUPOBAHUS IPOIPAMMHOI0 0OeceYeHUs

24. CranaapTsl pa3pabOTKH IPOTPaAMMHOTO 00eCTeueHUs I MHKEHEPHOTO IPOEKTa
25. Metoab! pa3pabOTKH IPOrPaMMHBIX KOMIIJIEKCOB Il MHXKEHEPHOI'O IPOEKT
Tema 8. 'mOkasi MeTogos10rHs ynpasjeHus: npoexkramu: Agile, Scrum, Kanban, XP, APF
26. MeTobl OLIEHKH CI0KHOCTH aJIFTOPUTMOB U IPOTPaMM

27. IlpuMeHeHHEe MHCTPYMEHTOB pa3pab0TKi WH(POPMALIMOHHBIX CHCTEM

28. Yupapienue TpeOOBaHUSAMU K HHPOPMAIIMOHHON CUCTEME

29. Bwuasl TpeboBaHnit K MHYOPMAITMOHHON CHCTEME JUII MH)KEHEPHOTO MPOEKT

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

31. OOBEKTHO-OPUEHTUPOBAHHOE MOJICITHMPOBAHUE HHKECHEPHOTO PEIICHUS

32. IlpuHuuns! BepupUKau U TECTUPOBAHUS HHKEHEPHOTO IIPOEKTa

33. Bepudukauus u Bamuaanus mporpaMMHBIX IIPOIYKTOB

34. IloHsATHE TECTUPOBAHUS MPOTPAMMHBIX CPEJICTB

35. Meroab! BepuduKanuu 00bEKTHO-OPUEHTHPOBAHHBIX MPOTPaMM

36. KadecTBO M HaJle)KHOCTh IPOIPAMMHOT0 00ecreueH s JUIsl UHKEHEPHOTO NPOEKT
37. MeTpHKH KauecTBa MHXEHEPHOTO MPOEKTa

38. CranpapTHbIi METO/ OLICHKH 3HaYEHUH MOKa3aTeslel KauecTBa HHKEHEPHOTO MPOEKTa
39. VYmparieHue KaueCTBOM MH)KEHEPHOTO MPOEKTa

40. OnTuMH3aLUs U PpEMHKUHUPUHT HHKEHEPHOT'O IIPOEKTa

4.5. Memoouueckue ykazanus no no020mosKe K 3auemam

[Iponemypa 3aueTa Kak OTAEITHHOE KOHTPOJIEHOE MEPOTIPUATHE HE POBOIUTCS, OIICHUBAHHE
3HaHUI 00yyaronerocs NPOUCXOJUT MO Pe3yIbTaTaM TEKYIEro KOHTPOJIS.
3ayer BBICTABIACTCS IO pe3yibTaTaM padOTBI B CeMecTpe, NMpHU clade BCEeX KOHTPOJIBHBIX
TOYEK, NPEAYCMOTPEHHBIX TEKYIMM KOHTpojeM ycreBaeMocTd. Ecnmm mo wuroram cemectpa
oOyuatomuiics umeet ot 33 1o 60 GannoB, eMy CTaBUTCS OTMETKa «3auTeHo». OOydaromemycs,
UMEIOIIEeMY M0 UTOraM cemecTpa MeHee 33 0alioB, CTABUTCS OTMETKA «HE 3aUTEHO».

Konuuecmso bannos 3a sauem (S3au) npu paznuunvix peumunz08bix 6aiiax
no OUCYyuniuHe no pe3yibmamam padomol 6 cemecmpe

PeiiTMHIOBBIN 0aJ1J1 1O TUCUUILJIUHE KoanuecTBo 6a/1/10B 32 3a4eT (S3a4)
Mo pe3yabTaTam padoThl B cemectpe (Rcem)
50 < Rcem < 60 40
39 < Rcem< 50 35
33 < Rcem < 39 27
Rcem< 33 0

KoHTpoJs camocTosITE/IbHOI PadOTHI CTYIEHTOB

KonTponb camocTosTenbHON paboThl MPOBOIUTCS MPENOIaBaTENEM B ayIUTOPUH.
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[TpemycMOTpeHBI CIEAYIONINE BHUABI KOHTPOJISA: cOOEceqOBaHME, OICHKA BBHITIOTHEHHS
JIOKJIaJla ¥ €r0 IPE3CHTALUH.

[TogpoOHBIe KpUTEpPUU OIEHMBAHMS KOMIIETCHIMM mpuBeaeHbl B DoHIE OIEeHOYHBIX
CPEJCTB JJIsl IPOBENCHUS TEKYILEH U MPOMEKYTOUHON aTTECTaLlUU.

Cnucok gureparypsl is BoinoJiHeHus1 CPC
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