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BBEJEHUE

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

Meroauueckue ykasaHus NOCBALICHBI Kypcy «IIpOEKTHBII MEHEKMEHT B PEIICHUHU
WHKEHEPHBIX 3a/lay». YIPaBIATh JIIOJAbMU CIOXKHO. YTPaBiATh JIOAbBMH 3(G(HEKTUBHO —
HEMMOBEPHO CII0KHO. [To3TOMY MBI M300peTaeM M CMEIIMBAEM pa3HbIe MPAKTHKHU, alTOPUTMBI
U TEXHOJOTHMH KOHTPOJIS, OLUEHKU pe3ylbTaToB Tpyda. IlepexonuM OT ycTapeBIIMX METOIUK
K HOBBIM, CTapaeMCsl Y9eCTh BCE HIOAHCHI U PUCKHU, TPATHM BPEMsI U PECYPCHI HA TNIAHUPOBAHUE
BMECTO pabOThI IO HAKATAHHOM.

W3 MHOXecTBa METOJIONIOTHI HY)KHA OJIHA ONTHMaJIbHAA U HACTPOCHHAS JIMYHO IOJ HAC
U Ham npoekT. OAHO JeNno BBINONHITH IIA0JIOHHBIE 3a/la4d CTPOrO IO CKPUIITaM W3 KHUTH,
JIpyroe — METO0/10M Npod 1 olMOOK BbIpa0aThIBATh CBOM CIIELIMAIbHbIE MHCTPYMEHTSHI JUIS yUeTa
NPUOPHUTETOB KOMIMaHUH. [loaToMy mpoekTHblii MeHemkMeHT (PM), To ecTh MeTomosiorus
yIIpaBIICHUS KOMITAHUEH C JISJICHUEM BCeH pabOTHI Ha MMPOCKTHI, CTAHOBHUTCS TOIMYJIIPHBIM BO BCEX
OTpaCIIsIX.

MHorre KOMITaHHH TOJIBKO Cefidac MepexoJsaT OT KJacCcHuyeckod (oTpaboTaHHas, 9acTo
OropokpaTudeckas cxema) K TpOeKTHOM (kKaxaas 3ajJadya OTIENbHO, JIeJerHpPOBaHUE
OTBETCTBEHHOCTH) MOJIENN yrpaBieHus. OOumii MeHePKMEHT IS PEATTPHHUMATENST CBOIUIICS
K TOMY, YTO €CTh PYKOBOJHUTEINb 1 UCIIOJIHUTEND 33]au. JJMCIUIUIMHA B3aUMOACHCTBUS 3aBHCENa
OT TOT0, Kak mpornucano B 1madnone. [11a6oH xe ObuT BOUT B pa3yMbl BCEX OJAMHAKOBO JIET ATaK
20-30 nazan. Toapko 3TOT MIAOJIOH YK€ HE TPUMEHUTh K HOBBIM YCIIOBUSIMU MHUPOBOTO PHIHKA.

HcTopuyeckn Bce Ha4aIoCh € TOTO, YTO B MEPHUOJ MepecTpoiiku 90-X TrofoB cama JIOTHKA
BeJleHUs] Ou3Heca Oblla HapylleHa HACTOJIBKO, YTO TOMBITKH IMOCTPOUTh HOBYIO pabOuyro
KOHIICTIIIUIO YIIPABJICHUS] B MIJJICHIYM CO3JIaJId TEPMHUH «KOMITaHUS-OJHOAHEBKa». KoHuenmm
TaKUX KOMITAaHUH MPOBEPSUIMCHh Ha MPOYHOCTh U TONBKO onHAa W3 10 koMmmanuii cyiiecTBoBasia
6onpme noxyronaa B 2000-x. [TapamienbHO ocTaBaIMCh MHOTOJIETHUE TIPEATIPHSITHS, KapIMHAITIEHO
MEHSISICh KaXKbIe JIET 5 YTOOBI BEDKHUTH B IMEPHO/] TIEpEMEH.

B 2010-x nHOpManMOHHBIA B3pbIB UHTEPHETA Clieiall JOCTYIHOW BCIO Pa3pO3HEHHYIO
6a3y HapabOOTOK €BpONEHCKOro M aMepukaHckoro OusHeca. M3 TOHH mone3HON U MycOpHOMU
UHPOPMALIUK BPOJAE «UTO TAKOE YIPABJICHHE MPOECKTAMU U COBPEMEHHBIM MEHEIKMEHTY, «KaK
pacnpenensTh 00s13aHHOCTH, TPABIIILHO MPEyTraibIBaTh U COKpAIATh PUCKU» MPEATPUHUMATENN
JIO CUX TIOP BBIOMPAIOT KPYIHIIBI 3HAHUH, MPUMEHIUMBIX HMEHHO B X KOMITAaHUSX.

Celfyac MBI ceIMM B HOBOCTSX KaK NMPUOBLTLHBIE KOPMOPAIMU PACTYT M PaclaaloTcs
Ha TOJIPA3/IECHNs], MOKYMAIOTCS W TMEPEeKUBAIOT CTPYKTYPHBIE CIUSHUS. 32 KaXIbIM aKTOM
KYIUTA-TIPOJIAKU OT/IeNIa KPOETCs CIIOKHAS CEeTh MPOEKTOB (TaKEThI, TPUTIOKEHUS, PACITUPEHUS
JUIsE Opay3epoB), CBS3aHHBIX IO pa3HbIM KpuTepusMm. Korjga MEHSIOTCS KPUTEPHUH, MEHSETCS
JIEJICHEe MPOEKTOB Ha rpymnmbl. VIMEHHO M3MEHEHHe TPYMIUPOBKU B cooOmaroT Ham B CMMU.
BHyTpH e KOMIIaHUH TIPOIOJDKAIOT Pab0TaTh, a MPOSKTHI BEAYTCS HETPEPHIBHO.

IT project management (PM) — »3To &IUCHMIUIMHA, YTO OOBEAMHSET MPOIEIYPHI,
MIPUHIIAITEI ¥ TIOJTUTHKY BeAeHHs On3Heca. OHa pyKOBOJUT IIPOEKTOM OT Pa3paOOTKH KOHIICTIIIAN
JI0 3aBEPILLICHUS MTPOEKTA.

O6mmit (QyHKIMOHANBHBIN) W TPOEKTHBIM MEHEIKMEHT OTJIMYaeTCs TeM, 4YTO
(GyHKIIMOHATBHBIA MEHEIKMEHT cTabuieH. Ero menb: moaaepxkarh U MPUYMHOXHUTH Ka4CTBO U
3¢ (PEeKTUBHOCTh TPOTrpaMMHOTO TIpoaykTa. EcTh oTpaboTaHHBI MmabioH, OH paboTaeT
MOCTOSHHO. [IpOeKTHBIN MEHEPKMEHT U3MeHYMB. Llenh MPOeKTHOr0 MEHEIKMEHTA: TOCTUTHYTh
pe3ynbTaTa JIro0oH 1eHOH, yuuThiBas, uTo ecTh deadline.



[TpuunHOM mepexojga OT oOIIEro MeHemKMeHTa K PM wamie Apyrux CTaHOBHUTCS
Ha/IeKHOCTh — BMECTO OTHOCUTEIbHOM aOCTPAaKTHOW MEpCINEeKTUBbl K MpeIcKa3yeMbIM
pe3yibTaTam.

1. IIEJIb 1 3AJJAYHU OCBOEHMUSA JTUCHUIIJIMHBI

Lenbto ocBoeHus: AUCUUIIMHBL «IIpOEKTHBIH MEHEIKMEHT B PELICHUHM WHKEHEPHBIX
3a7au» sBiseTcs: opMupoBaHue Habopa yHUBEPCAIbHBIX KOMIIETEHIMH Oy1y1ero 6axkanaspa 1no
HanpasieHuto noarorosku 09.03.02 MadopmamoHHbie CHCTEMBI M TEXHOJIOTUH

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

2. OBOPYJJOBAHUE U MATEPHUAJIbI

ArnmapaTtHble CpeCTBA: IEPCOHAIBHBIN KOMIIBIOTED;

[Iporpammubie cpenctBa AnbT Pabouas cranuus 10, AnsT PaGouas cranuus K, Anbr
«Cepsep», [laker opucHbIx mporpamm - P7-Oduc.

VY4eOublii kiacc ocHamieH IBM-coBMecTUMBIMU KOMIBIOTEpaMH, OOBEAMHEHHBIMH B
JIOKaJIbHYIO ceTh. JIOKaJIbHAs ceTh y4eOHOT0 Kjlacca MMEET MOCTOSTHHBIN JOCTYI K ceTH Internet
no BblAeNeHHOW nuHUHM. [ns mpoBenenus naabopaTopHbIX pabOT HEOOXOAWMO CIEAYIoIIee
porpaMMHOE OOeCTICUeHHE: OolepanroHHas cuctema AsbT PaGodas craHmus, maker o(UCHBIX
nporpamm P7-Odwuc.

3.HanMeHOBaHMe NPAKTHYECKUX 3aHATHI

Ne Tems! | HanmmeHoBaHWE TeM AUCIUIUIMHEL, HX KpaTkoe | OO0beM dacoB N3 Hux
JCLIUILI coJiepiKaHue IIpaKTHYECKast
VHBI IIOATOTOBKA,
4acoB
Pazgea 1. OCHOBBI MPOEKTHOIO
MEHEKMEHTA
1 Tema 1. BBenenue B MpoeKTHBIN MEHEKMEHT | 4 4

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

2 Tema 2. Meroas! 1 cpecTBa IPOEKTHOTO 4 4
MEHEIKMEHTA

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

3 Tema 3. MeHeKMEHT 3TAIOB JKU3HEHHOTO 4 4
LMKJIa UH)KEHEPHOTO MPOEKTa

[IpruMeHeHne METOIOB U CPEACTB IMTPOEKTHOTO
MEHEKMEHTA JISl PEIICHUS HHKEHEPHBIX
3as1a4. Mcrosip30BaHue TEXHOJIOTUI




IPOEKTHOTO MEHEDKMEHTA B YIPaBICHUH
WHXEHEPHBIMU ITpoekTaMu. PazpaboTka
(GYHKIIMOHATIBHBIX M TEXHOJIOTHUECKUX
TpeOOBaHUH K MHKCHEPHBIM IIPOEKTaM.

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

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

Pa3nen 2. [IpoeKkTHBI MEHEIKMEHT
HH/KEeHEPHBIX 33124

Tema 5. Merononorus NpoeKTHOrO
MEHE/PKMEHTa HHKEHEPHBIX 33734

Mertoab! ynpaBieHUs] HHKEHEPHBIM IIPOEKTOM.
O0s3arenbHbIe IPOLECCH B YIIPABICHUN
WH)XEHEPHBIMU IIPOEKTAMU: 00eCIIeUeHHs
IPOEKTOB, IPOEKTHBIE, KOHTPAKTALHH,
TE€XHUYECKHUE.

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

Mertozbl ynpaBiieHHsI KAU€CTBOM MHKEHEPHOI'O
poekTa. MeTozb! obecrieueHns KauecTna
WHKEHEPHOTr'0 MPOeKTa. MeTpuKku KauecTBa
WHXEHEPHOro npoekTa. CTaHIapTHBINA METO.
OLIEHKHU 3HAY€HMH NOKa3aTenel KauecTna.
VYrpaBieHue KauecTBOM MHKEHEPHOTO ITPOEKTa

Tema 7. O030p COBpEMEHHBIX TEXHOJIOTUH
MEHE[PKMEHTA WHKEHEPHBIX 3a]1a4

TpaauIIMOHHBIE METOAUKH YIIPABICHUS
npoekramu. Waterfall. Ypasnenne
KputHdeckoi memnbto mpoekta (CCPM). Meton
kputuuaeckoro mytu (CPM). PMI/PMBOK
MmeToJ. ['mbkas metoonorus ynpasienus | T-
npoeKTaMHu. MeTOIMKHU 1O YIPaBICHUIO
U3MEHEHHUSIMHU: MeTOI0JIOTHS MOICTTHPOBAHUS
cobbiTuil (ECM). DkcTpeManbHoOe yrpaBieHue
npoektamu (XPM). TIponieccHo-
OpPUCHTHUPOBaHHbBIE MeTOIUKHU: Lean, Six
Sigma, Lean Six Sigma. IIporeccHo-
opuentupoBanHas PM. ['ubpuaHbie TOIX0IbI.
PRINCEZ2, PRiSM, Benefits Realization
(BRM). BricTpast pa3paboTka NpuIIOKeHUH
(RAD).

Tema 8. 'uOkast METOOJIOTHSI YIIPaBICHUS
npoekramu: Agile, Scrum, Kanban, XP, APF




Agile Methodology (ru0kas meTomonorus).
[Tpunnumner Agile Methodology. Metonsr Agile
Methodology. Scrum. Keiic BHeapenus Scrum.
Scrum kak kapkac pa3zpabotku. Kimrouesbie
anemeHTHl Scrum. eXtreme Programming:
KOJIMPOBAaHUE, TECTUPOBAHKE, ITIAHUPOBAHUE,
cnymanue. Crystal Methodology Anucrepa
KokbepHa.

Hroro

32

32




CTPYKTYPA U COAEP)KAHUE MMPAKTUYECKHUX 3AHATUN

IIpakTuyeckasi pabora 1. BBejgeHue B NIpOeKTHbII MeHEIKMEHT
Leab padoThI: COCTABUTH U MMPOAHATN3UPOBATH TPEOOBAHMS K HH)KEHEPHOMY MTPOCKTY.
OcHoOBBI TEOpUM

[Ipobnembl, KOTOpBIE NPUXOAMTCSA PpEIIATh CHEHUAINCTAM B IPOLECCEe CO3/aHUs
IPOrpaMMHOT0 00ecriedeHusl, 0OueHb c0KHbI. [Ipupoaa sTux mpobiieM He Beerja sicHa, 0COOEHHO
ecnu paszpabaTbiBaeMasi MPOrpaMMHAas CUCTEMa MHHOBAIIMOHHAsA. B 4acTHOCTH, TPyaHO 4ETKO
onucath T€ JEUCTBUSA, KOTOPbIE JOJDKHA BBIMONHATH cucreMa. Omucanue (yHKIIMOHAJIbHBIX
BO3MOXKHOCTEH ¥ OTpaHUYCHUH, HAKJIaIbIBAEMBIX Ha CUCTEMY, HAa3bIBA€TCS TPEOOBAHUAMU K STOU
cucteme, a cam mnpouecc (HOpPMUPOBAHMS, aHAIHM3a, JTOKYMEHTUPOBAHMS U MPOBEPKU ITHUX
(YHKIIMOHAJIbHBIX BO3MOYKHOCTEN U OrpaHUYEHUM — pa3padoTKoi TpeOoBaHUIA.

TpeboBanus moapa3aensiOTCs Ha TMOJIb30BaTeNIbCKHE U cucTeMHble. [lonp30Barenbckue
TpeOOBaHUS — ATO ONMCAHKUE HA ECTECTBEHHOM $I3bIKE (TUTIOC MOSICHSIOIIHE TUArpaMMBbl ) pyHKITHH,
BBITMIOJHSEMBIX CHCTEMOI, U OrpaHMYeHU, HakaJAbIBaeMbIX Ha He€. CucTeMHbIe TpeOOBaHUS —
3TO ONHUCAHHE OCOOEHHOCTEW CHCTEMbI (APXMTEKTYpa CHCTEMbI, TpeOOBAaHMS K Iapamerpam
o0opynoBaHus U T.1.), HEOOXOAUMBIX 75l 3P PEKTUBHOM peanuzanuu TpeOOBaHUN MOIb30BATEIS.

Pa3zpaborka TpedoBanuii

Pa3pabotka TpeboBaHMiT — ATO MpoILIeCC, BKIIOYAIOIIUN MEPOTIPUATHS, HEOOXOAUMBbIE IS
CO3JIaHUs U YTBEPKJICHHS JOKYMEHTA, COACPKAIIEro Cer(pUKAIIMI0 CUCTEMHBIX TPeOOBaHUM.
PasznuyaroT yeTsipe OCHOBHBIX 3Tara npoiiecca pa3paboTKu TpeOOBaHUIA:

- aHaJIU3 TEXHUYECKOU OCYIIIECTBUMOCTHU CO3/IaHUS CUCTEMBI,

- opmupoBanue u aHanu3 TpeOOBAHMUIA,

- cienuIpoBaHre TPEOOBAHUM U CO3/IaHUE COOTBETCTBYIOIICH TOKYMEHTAIIHH,

- aTTecTalus 3TUX TpeOOBaHUI.

Ha pucynke 1.1 moka3aHbl B3aMMOCBSI3M MEXJYy AITUMH dTallaMd M PE3yJbTaThl,
COTPOBOXKAAIOIINE KAXKIBIN ATl Mpoliecca pa3padOTKH CUCTEMHBIX TPEOOBAHU.

Ho nockomnpky B miporiecce pa3padOoTKH CUCTEMBI B CHITY pa3HOOOpa3HbIX TPUUKH TpeOoBa-
HUSL MOTYT MEHATHCA, yNpaBlIeHHE TPEOOBAHUSAMHU, T.€. MPOILECC YMPaBICHHUS H3MEHEHUSMU
CHUCTEMHBIX TpeOOBaHUM, SIBISETCS HEOOXOAMMOUN COCTAaBHOW YaCThIO JEATEIHHOCTH IO UX pa3-
paboTke.

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

O6006mmenHass Moaenp mporecca (GOpMUPOBaHMS M aHanu3a TpeOOBaHUU IMOKa3aHa Ha
pucynke 1.2. Kaxxnas opranusanus UCTIOIb3yeT COOCTBEHHBIM BAPHAHT ITON MOJICIH, 3aBUCSIIIHIA
OT “MeCTHBIX (PaKTOPOB™: OMbITa pabOTHI KOJJIEKTHBA pa3pabOTUMKOB, TUIA pa3padaThiBaeMOi
CHCTEMBI, HCTIOJIb3YEMBIX CTAHJAPTOB U T.[I.

Havano
npoyecca Cneyndmumposanue
| TpeboBaHif
a/u3 NpeAMeTHON Onpeaenetie JlokyMeHTayus
obnacTn "| ' npuopureroe CUCTEMHBIX
< \ TpebosaHuii
™ ( N
v le PazpeleHue
Cop TpeboeaHuit S

Knaccudmrauua

TpeboBaHmi
Pucynok 1.2 - IIpornecc popmupoBaHus 1 aHaan3a TpeOOBaHUN

[Ipouecc popmupoBanus u aHaiu3a TpeOOBaHUI MPOXOAUT YEPE3 PsIJI ITAIOB.

1. Ananu3 npeaMeTHOM 001acTH. AHATUTUKY JOJKHBI U3YUUTh IPEIMETHYIO 00J1acTh, TIe
OyZeT 9KCIUTyaTHPOBAThCS CHCTEMA.

2. COop TpeboBaHmMil. DTO mpolecc B3aUMOJEHCTBHA € JHIAMHU, (OPMHUPYIOIIUMH
TpeboBanus. Bo Bpems 3Toro mporecca npo1oibKaeTesl aHalIn3 IPeIMETHOW 00J1acTy.

3. Knaccudukamnus tpeboanuii. Ha stom stame OechopmeHHbI Habop TpeGoBaHUit
npeoOpa3yeTcst B JOTHYECKHU CBSI3aHHBIE TPYIIITEI TPEOOBAHH.

4. Pazpemienne npoTtuBopeunii. be3 coMHeHHs, TpeOOBaHMS MHOTOYUCICHHBIX JIMII,
3aHATHIX B Iporiecce GOPMHUPOBAHUS TPEOOBaHH, OyAyT MPOTHBOPEUNBEIMU. Ha 3TOM 3Tarne omn-
pEneNsIoTCA U pa3perarTcs IPOTUBOPEUHS Pa3IMYHOrO PO/a.



5. Haznauenue npuoputeToB. B mob6om Habope TpeOoBaHU OMHU U3 HUX OyayT Oolee
BaXHBI, 4eM apyrue. Ha »ToM sTame coBMecTHO ¢ auiamMu, (GOpMHUPYIOIIUMU TpeOOBaHUS,
oTpeneNnioTcs Hanbolee BaXHbIE TPeOOBAHUS.

6. [IIpoepka TpeboBanmii. Ha »sTomM odTame omnpenensercs WX  MOJHOTA,
MOCJIEI0BATEIbHOCTh M HEPOTUBOPEUUBOCTbD.

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

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

OnopHble TOYKH 3peHUust

[Toxxox ¢ UCTI0JIb30BaHUEM PA3IMYHBIX OMOPHBIX TOUEK 3PEHUs K pa3paboTke TpeOoBaHMA
MPU3HAET pa3uYHbIC (OMOPHBIE) TOUKH 3pEHHS Ha TPOOJIEeMy U HCIIONb3YET UX B KAUeCTBE OCHOBBI
MOCTPOCHHS U OPTaHU3AIMH KaK rporecca GopMupoBaHus TpeOOBaHUH, TaK U HETIOCPEICTBEHHO
camux TpeOoBaHUI.

Pa3nnunble MeTO/IBI IIpeIaraloT pa3Hble TPAKTOBKH BhIpaXeHUs "Touka 3peHus". Touku
3pEHUs] MOXKHO TPAKTOBATh CIEAYIOIIMM 00pazoM.

1. Kak ucrounuk nH(pOpMaIiK 0 CHCTEMHBIX IaHHBIX. B 3TOM ciiydae Ha OCHOBE OMTOPHBIX
TOYEK 3pEHUsl CTPOUTCS MOJENb CO3/IaHUs M HCIOJIb30BAaHUA JAHHBIX B cucrteMe. B mporecce
dbopmupoBanus TpeOOBaHMIM OTOMpAIOTCA BCE TaKUE TOUYKM 3peHus ( M HAa HUX OCHOBE
OTIpECIIAIOTCA JaHHbIC), KOTOphIEe OyAyT CO3/1aHbl MM UCIOJIB30BaHbI MPU padOTe CUCTEMBI, a
TaK)Ke CIIOCOOBI 00Pa0OTKH ITUX JAHHBIX.

2. Kak cTpykTypa npeacTaBieHuid. B 3ToM ciyyae TOUKHM 3peHUS PacCMaTPHUBAIOTCS Kak
ocobasi yacTb MOJENU cucTembl. Hampumep, Ha OCHOBE pAa3JIMYHBIX TOYEK 3PEHHUS] MOTYT
pa3pabaThIBaThCs MOJIENH "CYITHOCTh-CBA3b'", MOIETIM KOHEYHOT0 aBTOMATa M T.JI.

3. Kak momydarenn CHCTEMHBIX CEpPBHCOB. B 3TOM cilydae TOYKH 3pEHHs SBISIOTCS
BHEIIHUMHU (OTHOCHUTEJIBHO CHCTEMbI) IOJydaTeNsIMH CUCTEMHBIX CEpPBHCOB. TOUKH 3peHHS
MIOMOTalOT OINpPENEINTh JaHHbIE, HEOOXOAUMBIE ISl BHIITOJIHEHUSI CUCTEMHBIX CEPBUCOB MJIM MX
YIpaBJICHUS.

Haub6onee 3¢ pekTUBHBIM MOIXOIOM K aHAJIN3y TAaKUX CHCTEM SIBJISIETCS] MCIIOJIb30BaHUE
BHEIIHUX  ONOpPHBIX TouyeK 3peHus. Ha ocHoBe sToro mojxoma  paspaboTaH
merox VORD (Viewpoint-Oriented Requirements Definition — omnpenenenne tpeboBanuii Ha
OCHOBE TOYEK 3peHMs) Uil (OopMHUpOBaHMA M aHainu3a TpeOoBaHMN. (OCHOBHBIE 3TaIbl
metona VORD nokasansr Ha pucynke 1.3.

1. Unentudukanus Touek 3peHus, MOITYyJaOINX CUCTEMHbIE CEPBUCHI, U HACHTUDUKALHS
CEPBHCOB, COOTBETCTBYIOIINX KaX/10i TOUKE 3pEHHUS.

2. CTpyKTypUpOBaHUE TOYEK 3PEHHs] — CO3[aHHe MepapXUU CTPYNIHUPOBAHHBIX TOYEK
3peHus. OOIIECUCTEMHbBIE CEPBUCHI MPENIOCTABIAIOTCS 00Jee BBICOKUM YPOBHSM HEpapXuu U
HaCJIEAYIOTCS TOUKaMH 3PEHUS HU3IIETO YPOBHSL.

3. JloKkyMeHTHpOBaHHE OMOPHBIX TOYEK 3pPEHHs, KOTOPOE 3aKJII0YaeTcs B TOYHOM
OTNMCAaHUH UACHTU(PHUIMPOBAHHBIX TOUEK 3PEHUS U CEPBHUCOB.

4. OToOpaxeHue CUCTEMbI TOUEK 3pEHHs, KOTOpas MOKa3bIBAET CUCTEMHBIE OOBEKTHI, OTI-
peliesieHHbIe Ha OCHOBE MH(OpPMAINH, 3aKIIIOYEHHON B OMTOPHBIX TOUKAX 3PEHHSL.
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MaeHtwdwmaupms - CTpyxTypUposatme foxymesmposanme g Orobpaxesme
TONEK 3peHR 4 TONEK 3PeHMA TONEX 3peHns CHCTEME TOYEK 3PEHMA

Pucynox 1.3 - Meton VORD




IIpumep. Paccmotpum ucnonb3oBanue Merona VORD Ha nepBbIX Tpex IIarax aHaiau3a
TpeOOBaHUH /JIs1 CUCTEMBI CUCTEMBI OJICP>KKH 3aKa3a M ydyeTa TOBapoB B OakasieliHol aBke. B
OakayeiiHO! JaBKe JJIsl KaXKIOTO TOBapa (GUKCUPYETCS MECTO XPaHEHUsS (OMpeIeICHHAs TI0JKa),
KOJINYECTBO TOBapa M ero noctaBmuk. Cucrema MOAJIEpKKU 3aKa3a M ydyeTa TOBapoOB JOJKHA
oOecrieunBarh no0aBieHre wWHGOPMAIMM O HOBOM TOBape, H3MEHEHHWE WIH YAaJeHHE
uHpopmanun 00 HUMEIMEeMcs ToBape, XpaHeHue (jo0aBieHUE, W3MEHEHHE U yAaJIeHHUE)
uH(OpPMAaLIUU O TIOCTABIIMKAX, BKIIOYAOLIEH B ceOs HazBaHue (GupMsl, ee aapec u tenedon. [pu
IIOMOILIM CHCTEMBl COCTaBIISIOTCS 3aKa3bl MOCTaBIIMKaM. Kaxablil 3aka3 MOXET COAEp)KaTh
HECKOJIBKO MO3ULUH, B K&KJI0M MO3ULIMN YKa3bIBaIOTCSI HANMEHOBAHUE TOBApa U €ro KOJIMYECTBO
B 3akase. Cucrema o TpeOOBaHUIO MOJIB30BaTENs POPMUPYET U BbIJAET HA IEYaTh CIEAYIOLIYIO
CIIPaBOYHYIO HUH(OPMAIIHIO:

- CIIUCOK BCE€X TOBApOB;

- CIIUCOK TOBAPOB, UMEIOLUXCSI B HAJIMUNU;

- CIIUCOK TOBapOB, KOJIMYECTBO KOTOPHIX HEOOXOAUMO MOMOJIHUTD;

- CIIUCOK TOBAPOB, IIOCTABJIAEMbIX JaHHBIM IIOCTABIIUKOM.

IlepBbIM 11aroM B pOpMHUPOBAHUY TPEOOBaHUIL ABISETCSA UACHTU(DUKALUS OTIOPHBIX TOYEK
3peHus. Bo Bcex metogax (popmupoBaHus TpeOOBaHUN, OCHOBAaHHBIX HA MCIOJb30BAaHUU TOYEK
3peHusl, HauaJlbHas MJIeHTU(UKaLus SBiIsieTcss Hanbosee TpyaHoM 3agaueil. OJUH 13 MOJIXO0A0B K
UACHTU(DUKAIMM TOYEK 3pEHMs] — METOJ '"MO3roBOH aTaku'", KOrjaa OnpeAesstoTcs MOTEHIIH-
JIbHBIE CUCTEMHbIE CEPBUCHI U OpraHMU3alluy, B3auMoJeiicTByoIuUe ¢ cucteMoil. Opranusyercs
BCTpeEYa JIMILI, YYaCTBYIOUIMX B (POPMHpPOBAHUM TPEOOBAHUM, KOTOPBIE IIPEIaraloT CBOM TOUYKHU
3peHHs. DTU TOUYKU 3pEHMS MPEICTABIAIOTCSA B BUJIE AMArPaMMbl, COCTOALIEH U3 psiia KPYrOBBIX
oOnacreild, 0ToOpakaroIUX BO3MOXKHbIE TOUKH 3peHus (puc. 4). Bo Bpems "mo3roBoil araku"
HE00X01MMO UIEHTU(PHULIMPOBATh OTEHIIAILHBIE OIIOPHbIE TOYKHU 3PEHHSI, CHCTEMHBIE CEPBHUCHI,
BXOJIHBIE IaHHBIE, HE(PYHKIIMOHAIbHBIE TPEOOBAHNUS, YIIPABISIONINE COOBITHS U UCKITIOUUTEIIbHBIC
CUTYallHH.

Crnenyromeit cragueit mpouecca (GopMupoBaHHsS TpeOoBaHUM OyAeT UICHTUPHUKALUS
ONOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 mokasaHbl B BHJE TEMHBIX KPYTIOBBIX oOnacteil) u
cepBHCOB (IIOKa3aHbl B BHUJE 3aTEHEHHbIX oOinacteil). CepBUCHI JOJKHBI COOTBETCTBOBATH
OTIOPHBIM TOYKaM 3peHusi. Ho MOryT OBbITh CEpBHUCHI, KOTOPbIE HE TIOCTABJIEHBI UM B COOTBETCTBHE.
OTO 03HayaeT, YTO Ha HayaJlbHOM 3Tare "MO3roBOW aTaku'" HEKOTOPBIE ONMOPHBIE TOUKHU 3PEHUs
HE OBIIIM UICHTU(DUIIMPOBAHBI.

/-——\ Onnara
Nonyenmne 7 Knnewr Toezpa
Tosapa < snokynaTeM ) Nposepra
v craTHCTIH
aras
Hanmyre HENpORABAEMSIA TOB2P3
08003 TOB3p. y
/ Nocroarit
( NOKynarens >
N e S (I
BAMM M CTDAT
Saneceries ey ) e
NOCTORMMbIE \—/
NOKYNATEM Nonyserse
KoMcynsrant = \
okl ) NpeROCTaBAEHH Nepeonpesenenne
SCXROK
\_/(/cm i s
v’
focryn Gase
noCTaswmK RaMBX
Nocraska *Npogasaembist Odoprnenne 3axas
T063p3 ¥7080p NOCTABLMKY

Pucynoxk 1.4 - JluarpamMmma uieHTU(PUKALNU TOUEK 3PCHUS
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B

Tabiuue

1.1

IIOKa3aHo

pacmpezeneHue

CEPBHCOB

JJIsL

HEKOTOPBIX

UACHTU(PUIMPOBAHHBIX HA puUcyHke 1.4 Touek 3peHus. OAUH U TOT K€ CEPBUC MOKET OBITh
COOTHECEH C HECKOJbKIUMU TOUYKAMH 3PEHUSI.

Tabnuna 1.1 - CepBHUCHI, COOTHECEHHBIE C TOUKAMHU 3PEHUS

KJINEHT NOKYyInareJ | IOCTOSAHH | TOBap NOCTABIIM | MpoAaBen | aAMMHUCT
b bl K parop
NnoKynareJ
b
[IpoBepka | 3anecenue | [lomyuenue | [Ipuem 3anecenue | [Ipomaxa Hoctym
HaJIN4us B CIIUCOK CKHUJKHU TOBapa B 0azy TOBapa 6aze
TOBapa KJIMEHTOB JTAHHBIX JAHHBIX
IToxynka [Tonyuenue | 3aneceHue [Teuats IIposepka
TOBapa uHpopmal | B 6a3y Yyeka CTaTUCTUKH
U JTAHHBIX
ITonyuenue Haznauenun Hoctym [Iepeomnpen
yeka € LICHbI Karajory eJIeHne
LICHBI
3aka3 [lepeonpen [Iposepka | Odopmien
TOBapa €JICHNE HaJIM4us ue 3aKasza
LIEHBI TOBapa
3aHeceHue «Iloxynaem Odopmien | ITewats
MOKYTIaTeN BIi» WK ue 3aKasza 3aKasa
s 1 CyMMBI «HETOKyTa IIOKYIIaTell
IIOKYIIKU B €MBII» 10
6azy TOBap
JTAHHBIX

Wudopmanus, u3BiIeUeHHAs: U3 TOUEK 3PEHUS, UCTIOIb3YyeTCsl Ul 3aloJHeHHUs (hopM 111ab-
JIOHOB TOYEK 3PEHUS U OpPraHU3allMy TOYEK 3PEHHUs B MEPAPXUI0 HACIEA0BaHUSA. DTO MO3BOJISET
YBHUJIETh OOIME TOYKH 3pEHUs] U MOBTOPHO MCIIOIb30BaTh MH(GOPMAIMIO B UEPAPXUU HACIEN0-
BaHus. CepBUCH], JaHHBIE U YIPaBIsAONMas HH(OPMaLHUs HACIEAYIOTCS TTOJIMHOKECTBOM TOYEK
3penus. Ha pucynke 1.5 nokasana 4acTb nepapxuu TOUEK 3pE€HUS U1 CHCTEMBI IMOAIEP>KKH 3aKa3a
U y4eTa TOBapOB.

Bce ToukM 3peHuna

NOCTaBLYMK

/

COTPYAHMKN

R

v

KAUEHTDI

ToBap

e

KOHCY/NBTaHT

AAMUHUCTPATO

noKynateno

MNocToRHHDbIN
nokynarens

Pucynok 1.5 - Mepapxus Touek 3peHUs

ATtTecTanus TpedOBaHMA
ATTecTanys JoJKHA POIEMOHCTPUPOBATH, UTO TPEOOBaHUS IEHCTBUTEIHHO ONPEACISIOT
Ty CHUCTEMY, KOTOPYIO XO4YeT UMETh 3aKka3uuk. [IpoBepka TpeboBaHMii BakHA, TaK KaK OLIMOKH B
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cneurdukanuy TpeGOBaHMI MOTYT IPUBECTH K MEPEAEIIKE CUCTEMbI U OOJIBIIUM 3aTpaTaM, €CIIu
Oyayr oOHapykeHbl BO BpeMs Ipoliecca pa3pabOTKH CHCTEMbl WJIM IIOCJIE€ BBEACHUS €€ B
sKcruryaranuio. CTOMMOCTh BHECEHHUS! B CUCTEMY M3MEHEHUH, HEOOXOAMMBIX ISl yCTpaHEHUS
OolMOOK B TpeOOBaHMSIX, HAMHOI'O BBIIIE, YEM HCIPABIECHUE OIMIMOOK MPOCKTUPOBAHUS WU
KoaupoBanus. IlpuumHa B TOM, 4TO H3MEHEHHE TpeOOBaHUI OOBIYHO BiIEYET 3a COOOM
3HAYUTENIbHbIC U3MEHEHUS B CUCTEME, [10CIIE BHECEHUSI KOTOPBIX OHA JI0JIKHA IIPOMTH IOBTOPHOE
TECTUPOBAHUE.

Bo Bpemst nporiecca aTTecTaly AOJKHBI ObITh BBIIIOJIHEHBI PA3JIMYHbIE TUIIBI IIPOBEPOK
TpeOOBaHUI.

1. IIpoBepka npaBuiabHOCTH TpebOoBaHMi. Iloap3oBaresnbs MOXKET CUMTaTh, YTO CHCTEMaA
HeoOXoauMa Ui BBIIIOJHEHUS HEKOTOPBIX OIpenesieHHbIX (yHKuuid. OJHAKO ManbHeHIme
pPasMBIIUICHUS. U aHAJIM3 MOTYT IIPUBECTH K HEOOXOIUMOCTH BBEIECHHUS JIONOJHUTENIBHBIX WIIH
HOBBIX (yHKuMA. CHCTEMBl TNpenHa3HAUYEHBl JJI Pa3HBIX TIOJIb30BaTeNe C pa3IMYHBIMU
NOTPEOHOCTSIMU, M MO3TOMY Habop TpeOoBaHMI OyneT NpPeaCcTaBIATh COOONW HEKOTOPBIN
KOMIIPOMUCC MEXKIY TpeOOBaHUSAMU IOJIb30BATENIEH CUCTEMBI.

2. IlpoBepka Ha HenpoTHBOpeuMBOCTh. Creunpukanus TpeOOBaHUI HE JOJKHA
COJIepKaTh MPOTUBOPEUNi. DTO 03HAYAET, YTO B TPEOOBAHUX HE JIOJKHO OBITH IPOTUBOPEYAIINX
JpYT APYry OrpaHUYEHUI UM Pa3InYHbIX ONMCAHUH OJTHOW M TOM e CUCTEMHOM (QyHKIMH.

3. IIposepka Ha monHOTY. Crienudukanys TpeOOBaHUI JOHKHA COJIEPKATh TPEOOBAHUS,
KOTOPbIE ONPEAEISAIOT BCe CUCTEMHbIE (DYHKLIMU M OTPAHUYEHHUs], HaJIaraeMble Ha CUCTEMY.

4. IlpoBepka Ha BBINOJIHMUMOCTh. Ha oOCHOBE 3HAaHMS CYIIECTBYIOLIUX TEXHOJIOTHM
TpeOOBaHUS JOJKHBI ObITh IPOBEPEHBI HA BO3MOXHOCTh UX PEAJIbHOI0 BBITOJIHEHHS. 3/1€Ch TAKXKe
MPOBEPSIOTCS BO3SMOKHOCTH (DMHAHCUPOBAHUS U TpapuK pa3pabOTKH CUCTEMBI.

CymiecTByeT psJ METOJOB aTTeCTallud TpeOOBaHUI, KOTOPblE MOXKHO HCIIOJIb30BaTh
COBMECTHO WJIN KaXKIblil B OTJI€IIbHOCTH.

1. OG30p TpeboBanmii. TpeOoBaHMS CUCTEMHO aHAIN3UPYIOTCS PELICH3EHTaMHU.

2. [IpororunmpoBanue. Ha 3TOM 3Tare mpoTOTHIT CUCTEMBI IEMOHCTPUPYETCS KOHEYHBIM
HOJIb30BaTENsIM M 3aKazuuky. OHM MOTYT 3KCIEPUMEHTHUPOBATh C 3TUM HPOTOTHIIOM, YTOOBI
yOeIuThCs, YTO OH OTBEYAET UX MOTPEOHOCTSM.

3. 'eHeparust TeCTOBBIX clieHapueB. B uneane tpeboBaHMs JOKHBI OBITH TAKUMH, YTOOBI
UX peaJn3aluio MOXHO ObUIO MpoTecTHpoBaTh. Eciiu TecThl ans TpeboBaHui pazpabaThIBalOTCS
KaKk 4YacTh IIpollecca aTTecTallid, TO YacTO 3TO TIO3BOJISIET OOHapyXHUTh MpoOJIEeMbl B
crnenudukanuu. Eciin Takue TECThI CIOXKHO WJIM HEBO3MOXHO pa3paboTarb, TO OOBIYHO 3TO
03HayaeT, 4To TPeOOBAHUS TPYJHO BBITOJHUTH U TOATOMY HEOOXOIUMO UX NEPECMOTPETH.

4. ABTOMaTH3MpPOBaHHBIN aHAIN3 HENTPOTUBOpeunBoCcTU. Eciu TpeboBaHusl mpeacTaBIeHbI
B BHUJE CTPYKTYPHBIX MM (OpPMalbHBIX CHCTEMHBIX MoJIeJIel, MOYKHO HCIOJIb30BATh
uHcTpymeHtanbHble CASE-cpencTBa s TpoBepKHM HENPOTHBOPEYUBOCTH Moneneld. s
ABTOMATH3UPOBAHHOM NMPOBEPKU HEMPOTUBOPEUMBOCTH HEOOXOJMMO MOCTPOHUTH 0a3zy JaHHBIX
TpeOOBaHUI 1 3aTEM MIPOBEPUTH BCE TPEOOBAHMS B 3TOM 0asze MaHHBIX. AHAIM3aTOp TpeOOBaHUMN
TOTOBUT OTYET 000 BceX 0OHAPY)KEHHBIX IPOTUBOPEUUSIX.

[Tonb30BaTenbCKUE U CUCTEMHBIE TPEOOBAHUS

Ha ocHOBaHMM MOTy4eHHBIX MOJIENEil CTPOSITCS MOJIb30BaTENbCKUE TPeOOBaHuUs, T.€. KaK
OBLIO CKa3aHO B HayaJie OMMCAHUE HAa €CTECTBEHHOM SI3bIKe (DYHKIIMH, BBIMOIHIEMBIX CUCTEMOH,
U OrpaHHYEHUI, HAKJIaJbIBaeMbIX Ha HEE.

[Tonb3oBarenbckue TpeOOBAHUS JOJKHBI OINUCHIBATH BHEIIHEE IOBEJCHHE CHCTEMBI,
OCHOBHBIE (DYHKIIMU M CEPBUCHI IPEOCTaBIIEMbIE CUCTEMOM, €€ HeQYHKIIMOHATIbHbIE CBOMCTBA.
Heo0xoauMo BbIAETUTH OMOPHBIE TOUKH 3pEHUS U CIPYNIUPOBATh TPEOOBAaHUS B COOTBETCTBHUHU C
HumH. [lonp3oBarenbckue TpeOOBaHHUS MOKHO OQOPMUTH KaK MPOCTHIM MEPEUUCICHUEM, TaK U
MCIIOJIb3YS] HOTAI[MIO BAPHAHTOB UCIIOJIb30BaHUS.

Jlanee cocTaBIISIOTCSA CUCTEMHBIE TpeOboBaHust. OHM BKIIIOYAIOT B CEOs:

1. TpeboBaHus Kk apxuTeKkType cucreMsl. Hanpumep, 4ncio u pa3MelieHue XpaHWInIl 1
CEpPBEPOB NMPUIIOKEHHU.
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2. TpeOoBanuss k mnapamerpam oOopyaoBaHus. Hampumep, yactoTa  MpoOLECCOPOB
CEpBEPOB U KIMEHTOB, 00BbEM XpaHMWIIUIL, pa3Mep ONEPATUBHOW M BUJCO MAMSITH, IIPOIYCKHas
CIOCOOHOCTH KaHajla U T.JI.

3. TpebGoBanust k mapamerpaM cucreMbl. Hampumep, Bpems OTKIMKa Ha JAEHCTBUE
MOJIb30BATENsl, MaKCUMAJIbHBIA pa3Mmep mepeaaBaeMoro (aiina, MakcHMallbHasi CKOPOCTh
nepeAayy JaHHbIX, MAaKCUMAaJIbHOE YUCIIO OJIHOBPEMEHHO pabOTAIOIUX OJIb30BaTENCH U T. 1.

4. TpeboBaHMs K IPOrpaMMHOMY UHTEpQeiicy.

5. TpebGoBanus Kk cTpykType cucrembsl. Hanpumep, MacmrabupyemocTs,
pacrpene€éHHOCTh, MOTYJIbHOCTh, OTKPBITOCTD.

- MaclTabUpyeMOCTb — BO3MOXKHOCTb pAacIpOCTPAHEHUs] CHUCTEMbl Ha O0JbIIOE
KOJINYECTBO MAIIIMH, HE MMPUBOISAIIAS K TOTEPE PadOTOCIIOCOOHOCTH U APPEKTUBHOCTH, IIPH STOM
CHOCOOHOCTh CUCTEMBI HAapAIIUBATh CBOIO MOIIHOCTD JI0JIKHA ONPENENIATHCS TOJbKO MOITHOCThIO
COOTBETCTBYIOIIETO AIMAapaTHOrO 00ECTICYCHHUSI.

- paclpelielleHHOCTh - CUCTeMa JOJDKHA MOAJEpKHUBATh paclpenesiéHHOe XpaHEHUe
JTAHHBIX.

- MOJYJIbHOCTb - CHCTEMa JO0JKHA COCTOATh U3 OTAENbHBIX MOJYJIEeH, HHTErPUPOBAHHBIX
MEXIy COOOM.

- OTKpBITOCTh - HAJMYUE OTKPBITBIX HHTEp(HEHCOB 11 BO3MOXKHONH JOpabOTKM U
UHTETPAIUH C APYTUMU CUCTEMaMH.

6. TpeboBaHMs 1O B3aUMOJCHCTBUIO U MHTErpallu ¢ IpyrumMu cuctemamu. Hampumep,
UCTIOJIb30BaHUE O00mIeil 0a3bl NaHHBIX, BO3MOXHOCTH IIOJIyYEHHs JIaHHBIX W3 0a3 JaHHBIX
OIpeIeNIEHHBIX CUCTEM U T.1.

IMocTanoBKka 3a7a4M K NPaKTH4YeCKOii padoTe 1

1. I3yuuts npesiaraeMplii TEOpETUYECKUN MaTepHall.

2. [TocTpouTh ONOpHBIE TOUKH 3peHHs Ha ocHOBaHMK MeToga VORD s hopmupoBanus
U aHanu3a TpeOoBaHMH. Pe3ynbraToM MOJKHBI SIBUTBCA JIBE JUArpaMMbl: JuarpaMmma
UACHTU(PUKAIIMY TOUEK 3PEHUS U AMarpaMMa UEPAPXHUH TOUEK 3PEHUS.

3. CoctaBuTh MH(OPMAIMOHHYIO MOJIENb OyIylIed CHUCTEMbl, BKIIOYAIONIYI0O B ceOs
ONMCAHUE OCHOBHBIX OOBEKTOB CHUCTEMBI M B3aUMOJEWUCTBUS MeEXIy HUMH. Ha ocHoBaHUU
UH(POPMALIMOHHOM MOJIeNH, uarpaMMbl UICHTU(UKALMN TOYEK 3PEHHUs, TuarpaMMbl HEpapXuu
TOUYEK 3peHus cHhOpMUPOBATH TPEOOBAHUS MOJIH30BATENS U CUCTEMHbIE TPEOOBAHMUS.

4. Odopmuts otuer. [IpeacTaBuTh OTYET IS 3ALUTHI.

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

CUCTEMBI pa3paboTaTh 3aJjaHie Ha NHKEHEPHBIN MIPOEKT.

Tabnuma 1.2 — UnauBuayanbHbIe 3a1aHUS

No IIpenmerHas o6nacthb Kimacc UC

1 Cxiang MRP

2 [Ipon3BOCTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npenmnpusrue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CTtpouTtenbHOE NPEANPUITHE NC yyera

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

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

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

OTuer mo npakTUYecKoll paboTe IOMKEH COCTOATh W3 CIEAYIOLIMX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJAHAaA 4acCThb,

- OCHOBHasl 4acTh;

- 3aKJII0YEHHE (BBIBOBI).

BBozHas yacTh oT4eTa JOJDKHA BKIKOYATh ITYHKTHI:

- YCIIOBHE 3aJjauH;

- IOPAZ0K BBITOJIHEHMUS.

- IPOrpaMMHO-aINapaTHBIE CPENICTBA, UCIIOIB3yEMbIEC IPU BHIOJIHEHHH PAOOTHI.

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

KOHTpOJIbeIe BOIIPOCHI

. UTo Takoe )KHU3HEHHBIN IIUKI UHKEHEPHOTO IIpOoeKTa?

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

. [IpuBenute 3Tansl pa3paboTKU HHKEHEPHOTO MPOEKTA.

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

. [lepeunciure GpyHKIIMOHAIbHBIE TPEOOBAHUS K MHKECHEPHOMY MPOEKTY.

. [lepeuncnure ’3KcIuTyaTallMOHHBIE TPEOOBAHUS K HHKEHEPHOMY MPOCKTY.

. [lepeuncnure npaBuia pazpabOTKH TEXHUYECKOTO 3a/IaHHUS.

. Ha3oBuTE OCHOBHBIE pa3enbl TEXHUUYECKOTO 3aJaHHUs.

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

O©OoOo~NOoO ol WwWN -

IIpakTnuyeckas padora 2. MeToabl U cpecTBA MPOEKTHOI0 MEHEKMEHTA

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

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

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS IPAKTUYECKOM padoThI:

- HAINYHUC OIMMUMCAHUA NHXKXCHCPHOI'O IMTPOCKTA,

- IPOBE/ICHUE aHAIN3a OCYIIIECTBUMOCTH BHIMIOJIHEHUS MPOEKTA;

- HaJIN9IHe 3aKITIOYCHHS 0 BO3MOXXHOCTH peanu3anin MIPOEKTA,
COJIepKAIIEr0 PEKOMEHIAIIMK OTHOCUTENBHO Pa3padOTKU CUCTEMBI, 0a30BbIe MPEIOKEHUS 110
00BEMY TpebyeMoro OroJKeTa, Yucily pa3padOTYMKOB, BpEMEHH U TpeOyeMOMY IIPOrpaMMHOMY
00ecCTeyYeHuIo.

OcHoBBI TEOpHUH

[TpoGnemb! ynpaBieHus: HHKEHEPHBIMHU MPOSKTaMH BIIEPBbIE MPOSBHIUCH B 60-X - Hauase
70-x TOMOB, KOTZa TMPOBATWINCH MHOTHE OOJBIIME MPOEKTHI MO pa3padOTKe MpOTPaMMHBIX
MpOAYyKTOB. bbutn 3adukcupoBansl 3aaepkKu B co3gannu [10, oHO OBLIIO HEHAIEKHBIM, 3aTPAThI
Ha pa3padOTKy B HECKOJIBKO pa3 TPEBOCXOIIN II€PBOHAYAIBHBIE OIICHKH, CO3JIaHHBIE
MpPOrpaMMHBIE CHCTEMBI YacTO WMENH HHU3KHE TMOKa3aTeld MPOU3BOIUTENBHOCTH. [IpuyanHbI
MPOBAJIOB KOPEHWJIUCH B T€X TOJX0JaX, KOTOPBIC HCIOJIB30BAIUCH B YIIPABICHUU MPOCKTAMH.
HpI/IMeHHeMa}I METOANKAa GBIHa OCHOBAHa Ha OMNBITC YHNPABJICHUA TCXHUYCCKHUMU MPOCKTAMH U
oKa3zayiach Hed(PPEKTHUBHOM MpU pa3padOTKE MPOrPaMMHOTO 0OECTICUCHHUSI.
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BaxHo moHuMMarTh pasHHIy Mexay mnpodeccuoHanbHOM paspabotkoit [IO wm
JTHOOUTENBCKUM NporpaMmupoBaHueM. Heo6XoauMocCTh ynpaBieHus IPOrpaMMHBIMU ITPOEKTaMU
BBITEKAaeT M3 TOro (akra, 4To mporecc co3manusi npodeccuonanbHoro 10 Bcerna siBisercs
CyOBEKTOM OFO/IKETHOM MOJUTUKY OPraHU3aLMH, [Ie OHO pa3pabaThIBAETCs, U UMEET BPEMEHHbIE
orpannueHusi. Pabora pykoBoguTENs MPOrpaMMHOTO IPOEKTA M0 OOJIBIIOMY CUETY 3aKJII0YaeTCs
B TOM, 4TOOBI TapaHTUPOBATh BBIIOJHEHHUE ATUX OIOJUKETHBIX M BPEMEHHBIX OIPaHMUYCHHUH C
y4eToM OM3HEec-1IeIe OpraHru3alui OTHOCUTEIBHO pazpabdaTseiBacmoro 110.

PykoBoauTenu npoeKkToB NPU3BaHb! CIUIAHUPOBATh BCE TAlbl pa3pabOTKU MPOrPaMMHOIO
npoaykTa. OHU TaKKe JOJDKHBI KOHTPOJIUPOBATh XOJ] BBIIOJHEHHUS pabOT U COOMIOIEHHS BCEX
TpeOyeMbIX cTaHAapTOB. [10CTOSIHHBIN KOHTPOJIb 32 XOJ0M BBINOJIHEHUS paboT HEOOXOIUM JUIs
TOTO, YTOOBI MpOIecC pa3padOTKH HE BBIXOIWI 32 BPEMEHHBbIC U OIOPKETHBIE OTPaHUYCHUS.
Xopolee ynpasieHHE He FapaHTHPYET YCIEUTHOTO 3aBEPILEHHS IPOEKTa, HO INI0XO0€E YIIPaBICHHUE
00s3aTeNbHO MPUBEAET K €ro MpoBally. JTO MOXKET BBIPA3UTHCA B 33JEPKKE CPOKOB CIAa4M
rorosoro [10, B npeBbILICHUH CMETHOW CTOMMOCTH MPOEKTAa U B HECOOTBETCTBUU rotoBoro 110
cnenudukanuy TpeOOBaHUM.

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

1. [IporpamMmMHBIi TPOAYKT HeMaTepuaneH. [IporpammHoe obecrnieueHue HeMaTepruaibHO,
€ro HeJsb3sl YBUJIETh WIM HOTporars. PykoBoauTe b IpOrpaMMHOr0 IPOEKTa HE BUIAMUT MPOLECC
"pocta" paspabareiBacmoro I1O. OH MOXKET MmoyiaraTbCsl TOJIBKO Ha JOKYMEHTAIMIO, KOTOpas
bukcupyer npouecc pazpabOoTKH MIPOrpaMMHOTIO ITPOJYKTa.

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

3. Bonpmme mporpamMmHBIE TTPOEKTHI - 3TO 4YacTo "oJHOpa3oBbie" MPOeKTHL. Bonbime
IIPOrpaMMHBIE TIPOEKTHI, KaK MPABUJIO, 3HAUUTENBHO OTIIMYAKOTCS OT IPOEKTOB, PEATM30BAHHBIX
panee. IlosTomy, 4dYTOOBI YMEHBUIMTH HEOIPENEICHHOCTh B IUIAHUPOBAHWU TPOEKTAa,
PYKOBOJUTENN IPOEKTOB JOJKHBI 001agaTh OuY€Hb OOJBIIMM MpaKTHYEeCKUM omnbiToM. Ho
MOCTOSTHHBIE TEXHOJIOTMYECKNE M3MEHEHUS! B KOMIIBIOTEPHON TEXHHKE M KOMMYHHKAI[MOHHOM
000pyIOBaHUU OOECLIEHUBAIOT MPEAbIIYIINI ONbIT. 3HAHUS M HaBBIKH, HAKOIUIEHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCS B HOBOM IIPOEKTE.

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

IIpouecc ynpasiennsi pa3padoTKoii HHKEHEPHOT'0 NMPOEKTAa

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

- Hanmucanue npegoxenunit mo cozaanmio [10.

- [InanupoBanue u coctaBieHue rpadpuka padbot no cozxaanuto I10.

- O1leHUBaHWE CTOMMOCTH MPOEKTA.

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

- Hanmncanue oT4eToB M NpeaCcTaBIICHUN.

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

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

Ha srane miaHupoBaHus IPOEKTa ONPEAEISAIOTCS MPOLECCHI, TAalbl U MOJYYEHHbBIE Ha
KQKIOM M3 HUX PE3YJbTaThl, KOTOPbIE JOJKHBI IPUBECTH K BBIIIOJIHEHUIO NPOEKTa. Peannsanus
ATOro IUIaHA MpPHUBENET K JOCTHXKEHHIO Iiesed mnpoekta. OmnpeneneHue CTOMMOCTH MPOEKTa
HaIpsIMyIO0 CBSI3aHO C €ro IJIaHMPOBAaHUEM, IOCKOJIBKY 31E€Ch OLICHMBAKOTCS PECYPCHI, Tpe-
Oyroluecs s BBIIOJIHEHUS IIJ1aHa.

KoHnTposnb 3a X0/10M BBINOJIHEHUSI pabOT (MOHUTOPUHI MPOEKTa) — 3TO HENPEPHIBHBIN
IIPOLIECC, MTPOJOJIKAIOIIMICS B TEYEHUE BCEro CpoKa peajau3anuu npoekra. PykoBoaurens 1oi-
KEH MOCTOSIHHO OTCJIC)KHUBATh XOJI peaJIN3aluy IPOEKTa U CPABHUBATH (PAaKTUUECKHUE U TJIAHOBbIE
[IOKAa3aTelIM BBIIOJIHEHUSI PabOT C HMX CTOMMOCTBbIO. XOTS MHOTME OpraHU3aluud HUMEIOT
MeXaHU3Mbl (POPMATILHOIO MOHUTOPUHIA pabOT, ONBITHBIA PYKOBOJUTENb MOXKET COCTaBUTH sIC-
HYIO KapTHUHY O CTaJuH Pa3BUTHUHU MPOEKTa MPOCTO MyTeM HePOpMaIbHOTO OOIIEHHsS C paspa-
060TYHKaMHU.

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

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

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

PykoBonuTenu mpoekToB 0ObIYHO 00s3aHBI CaMU MOJOMPATh UCIIOJHUTENEH AJIsi CBOUX
npoeKkToB. B wmaeanbHOM ciydyae mpodeccHOHaNbHBIN ypOBEHb HCIOIHUTENEH MOIKEH Cco-
OTBETCTBOBATh TOM paboTe, KOTOPYIO OHU OYAYT BBIOJHSATH B X0/1€ peanu3aiuu npoexra. OmaHaxo
BO MHOTHUX CIy4asX PyKOBOAMTENIH JOJDKHBI MOJIAraThbCcsl HAa KOMaHIy pa3pabOT4YHMKOB, KOTOpas
naneka oT uneanbHou. Takast cuTyanusi MOXKeT OBITh BbI3BaHA CIEAYIOIIUMHU TPUUYUHAMU:

1. Bromxer npoekTa He MO3BOJISET MPUBJIEUb BHICOKOKBAIU(PHUIIMPOBAHHBIN 1epcoHan. B
TaKOM CJIydae 3a MEHBIIYIO IIJ1aTy NPUBJIEKal0TC MeHee KBaTU(UIMPOBAHHBIE CIIEIUATINCTHI.

2. bBpIBalOT cHUTyaluu, KOIJa HEBO3MOXXHO HAaWTH CIEIHAIUCTOB HEOOXOIMMOil
KBaTM(UKALMM Kak B caMOM oOpraHu3anuu-paspadoTdyMke, Tak M BHe ee. Hanpumep, B
opraHu3zanuu "nydmye Joau" MOTYyT ObITh YK€ 3aHATHI B IPYTUX MPOEKTaX.
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3. OpraHuzanusi XO4eT MOBBICUTh NMPO(ECCHOHATIBHBIN YPOBEHb CBOMX pabOTHHUKOB. B
9TOM CIy4yae OHa MOXKET MPHUBJIEYh K YYaCTHUIO B MPOEKTE HEOIBITHBIX WM HEIOCTATOYHO
KBAJTM(UIUPOBAHHBIX pAaOOTHUKOB, YTOOBI OHU NMPHOOPENN HEOOXOJUMBII OIBIT U MOYYHIIUCH Y
0o0Jiee ONBITHBIX CHEIHATUCTOB.

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

PykoBonuTens mpoekra 0ObIYHO 00513aH MOCHUIATh OTYETHI O XOJI€ €0 BHIIOJHEHUS KaK
3aKa34uKy, TaK M TOAPAJHBIM OpraHU3alusM. OTO JOJDKHBI OBITh KpaTKHUE JOKYMEHTHI,
OCHOBaHHbIe Ha UH(GOPMAIH, U3BJIEKAEMOW U3 MOAPOOHBIX' OTYETOB O MpoeKTe. B 3Tux oryerax
JOJDKHA OBITh Ta WH(pOpMAanMsi, KOTOpas IO3BOJISIET YETKO OLEHHUTh CTENEeHb T'OTOBHOCTH
CO03/1aBa€éMOr0 IPOrPaMMHOTO MPOAYKTA.

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

- PykoBoauTens — ob1iee pyKoBOJICTBO IMPOEKTOM, HAIMMCAHUE JOKYMEHTAIMH, OOIIEHHE C
3aka3zunkom I10;

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

- Tectep — cocraBieHue MmiaHa TeCTUPOBAaHUA U aTTectanuu roroBoro [1O (mpoaykra),
COCTaBJICHUE CIICHApHUsSl TECTHUPOBaHUs, 0a30BbIi MpUMep, MPOBEICHUE MEPONPHUITHIA 10 TUIaHY
TECTUPOBAHUS;

- Pa3zpaboTunk — MoieIMpoBaHre KOMIIOHEHT MPOTPaMMHOT0 00ecrieueH s, KOAUPOBAHHE.

IInanupoBaHue nMpoexTa pa3padoTKM MHKEHEPHOI0 MPOEKTa

D¢ dexTuBHOE yrpaBieHUe IPOrPaMMHBIM ITPOEKTOM HAIPSIMYIO 3aBUCHUT OT IPAaBUIIBHOTO
IUTAaHUPOBaHUs paboT, HEOOXOJUMBIX JUIsl €ro BBINMONHEHUs. [lnaH momoraer pyKkoOBOJIUTEINIO
HpeBUIETh MPOOJIEMBbl, KOTOPblE MOTYT BO3HMKHYTh Ha KakuX-InOo 3tamax co3fanus I10, u
pa3paboTaThb NIPEBEHTHUBHBIE MEpbl U1 UX [peaynpexaeHus win pemenus. [lnan,
pa3paboTaHHbII HAa Ha4yaJIbHOM 3Talle MPOEKTa, PACCMATPUBAETCS BCEMM €r0 YYaCTHUKAMHU Kak
PYKOBOJSIIMM TOKYMEHT, BHIIIOJTHEHUE KOTOPOIO JJOJKHO MPUBECTH K YCIIEUTHOMY 3aBEPIIECHUIO
OpoeKTa. ITOT MepBOHAYAIBHBIN IJIaH JOKEH MAaKCUMAJIbHO MOJPOOHO OMMCHIBATH BCE STAllbl
peanu3aluu NpoeKTa.

IIpouecc nmuaHMpoBaHUS HAYMHAETCS, UCXOJIS M3 ONMCAHUSA CHCTEMBI, C ONPEACIICHUS
IIPOEKTHBIX OTPAHUYEHHUH (BPEMEHHbIE OTpaHUYEHHUs, BO3MOKHOCTH HAIMYHOTO MEpPCOHaa,
OIO/KETHbIE OTPaHMYEHUS U T.J.). DTH OTPAaHUYEHUS JIOJDKHBI OINpPENENIAThCS MapayliebHO C
OLICHMBAHHMEM IPOEKTHBIX IapaMeTpOB, TAaKUX KaK CTPYKTypa U pa3Mep IMpOeKTa, a TaKXKe
pacripenesnieHueM (QyHKIHMA cpey UCTIOTHUTENEH. 3aTeM OINpeNeNatoTCs ITalbl pa3padoTKU U TO,
KaKhe pe3ylbTaThl JOKYMEHTAlUsl, MPOTOTHUIIbI, MOJACUCTEMBl HJIM BEPCUM IMPOrPAMMHOIO
IOPOAYKTa) JOJDKHBI OBITH MOJY4YeHbl IO OKOHYAaHMM JTUX JTanoB. Jlanee HaunMHaeTcs
MUKJIMYecKasl 4acTh TutaHupoBanus. CHavana pa3zpabareiBaeTcs rpaguk paboT MO BHITTOJHEHHUIO
IPOEKTa WIIH JIaeTcsl pa3pellieHre Ha MpoI0JKEHNE UCTIONb30BaHUs paHee CO3JaHHOro rpaduka.
[Tocne 3TOro MpOBOJUTCS KOHTPOJIb BBIMOJHEHUS PA0OT W OTMEYAIOTCSl PACXOXKACHUS MEXIY
peabHBIM U TUIAHOBBIM X0JI0OM padoT.

Jlanee, mo Mepe MOCTYIJICHUS HOBOM HHGpOpPMAIMU O XOJ€ BBIMOJHEHHUS IMPOEKTa,
BO3MOXKEH IEPECMOTP NEPBOHAYAIBHBIX OLIEHOK MAapaMETPOB MPOEKTa. JTO, B CBOIO OYEPE.b,
MOJKET IIPUBECTH K U3MEHEHUI0 rpaduka padoT. Eciu B pe3ynpTaTe 3TUX H3MEHEHUN HapyIIatoTCs
CPOKH 3aBEpILEHUS MPOEKTA, JOJKHBI OBITh MEPECMOTPEHBI (U COTiIacoBaHbl ¢ 3aka3zunkoMm I10)
MIPOEKTHBIE OIPAaHUYEHHUS.

KoHeuHo, GONBIIMHCTBO PYKOBOAMTENEH MPOEKTOB HE IyMAIOT, YTO pealu3alus HX
MIPOEKTOB MPOMIET I1aKo, 6e3 BCAkux npodiem. JKenaTelbHO onucaTh BO3MOXKHBIE MTPOOIEMbI
ele 710 TOro, KaKk OHU MPOSBAT ceOs B X0/1€ BHINOIHEHUS poekTa. [loaTomMy mydine cocTaBiiTh
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"meccumuctuueckue" rpadpuku pador, yem "ontumuctuueckue". Ho, KOHEUYHO, HEBO3MOKHO
IOCTPOUTh IIJIaH, YYUTHIBAIOIIMHA BCE, B TOM 4HCJE Cly4yaiHble, MPOOJEMbl U 3aJEPKKHU
BBITIOJIHEHUS MPOEKTA, MO3TOMY M BO3HHKAET HEOOXOIUMOCTh IMEPHOAMYECKOTO IEepEecCMOTpa
IPOEKTHBIX OTPAHUYEHUI U ATANOB CO3JAHUS IPOrPAMMHOIO IPOAYKTA.

[Tnan mpoekTa JOJKEH YeTKO MOKa3aTh PECypChl, HEOOXOAUMBIE [T peaTn3alliy POEKTa,
paszeneHue paboT Ha 3Tarnbl ¥ BpeMEHHOM I'padUK BINOIHEHUS 3TUX 3TanoB. B HEeKoTOpBIX Op-
raHU3alusaX IUIaH IPOEKTa COCTAaBIISIETCSA KaK €UHBIN IOKYMEHT, COAEPKAIINMA BCE BU/IbI IIJIAHOB,
ONUCAHHBIX BhIIE. B Apyrux ciyyasx IuiaH NpPOEKTa OMHUCHIBAET TOJIBKO TEXHOJOTHYECKUH
nporecc co3aanus [10. B Takom miane 00s13aTenbHO MPUCYTCTBYIOT CCHUIKM HA TUIAHBI IPYTHUX
BUJIOB, HO OHU pa3palaThIBAlOTCs OTAEIBHO OT IJIaHA IPOEKTAa.

Jleranu3anusi IUIAHOB MPOEKTOB OYEHb PA3HUTCA B 3aBHCHUMOCTH OT THMA pa3paldaTbl-
BAaEMOI'0 MPOrpaMMHOI0 MPOAYKTa U OpraHusanuu-paspadoruuka. Ho B mobom ciyyae 60:b-
IIMHCTBO IUIAHOB COJIEPKAT CIEAYIOLINE Pa3/iebl.

1. Baenmenume. Kparkoe omnucaHue 1eneil MpoekTa M HPOEKTHBIX OrpaHUYEHUH
(OrOJIKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaKHBI JIJIS1 YIIPABJIECHUS IPOEKTOM.

2. Opranuzanus BbIIOJNHEHUs Mpoekta. Onucanue crnocoba noadopa KOMaH[bI
pa3pabOTUYUKOB U paclpeeieHIe 00s3aHHOCTEN MEXK/Ty YeHaMU KOMaH/IbI.

3. AHanu3 puckoB. OnucaHue BO3MOXKHBIX IPOEKTHBIX PUCKOB, BEPOSATHOCTH UX IPOSIBIIE-
HUS U CTpaTeruii, HalpaBJICHHbIX HA UX YMEHbILICHUE.

4. AnmapaTHble W HpPOTrPaMMHBIE PECypChbl, HEOOXOJMMbIE Ul pealu3allld IPOEKTa.
[lepeueHp anmapaTHBIX CPEACTB U MPOTPAMMHOI0 00ecTieueHus, HE0OX0AUMOTIO Ui pa3paboTKu
nporpaMMHoOro mnpojykra. Eciu annapaTHble cpeicTBa TpeOyercs 3aKyIaTh, HMPUBOIUTCS HX
CTOMMOCTBH COBMECTHO C TPaQHUKOM 3aKYIKH U TOCTaBKH.

5. Pa3buenue pabot Ha stansl. [Iponecc peanuzanuu npoekra pa3duBaeTcsi Ha OTAEIbHbIE
IIPOLIECCHI, ONPEIENISIFOTCS ATalbl BBIIOJHEHUS MPOEKTa, IPUBOJUTCS ONMCAHUE PE3YJIbTATOB
("BBIXOAOB") KQXKIOTO TAna U KOHTPOJIbHBIE OTMETKH.

6. I'padux padot. B aToM rpadmke 0TOOpakaroTCsi 3aBUCUMOCTH MEKIY OTIEIbHBIMHA ITPO-
neccamu (3Tanamu) pa3padbotku [10, olleHKH BpeMEHH UX BBINOJIHEHUS U pacrpeiesieHUe YWICHOB
KOMaH/1bl pa3padOTYMKOB MO OT/IEIbHBIM ATAIIAM.

7. MexaHn3Mbl MOHUTOPHHTA U KOHTPOJIS 3@ XOJIOM BBIIIOJIHEHUS MPpoeKTa. OMUCHIBAIOTCS
IIPEIOCTABIIIEMbIE PYKOBOJUTENEM OTYETHI O XOJI€ BBIOJIHEHUS PAadOT, CPOKU MX MPEJOCTaB-
JIEHUS, a TAKXKE MEXAHU3Mbl MOHUTOPUHIA BCETO IPOEKTA.

[Inan nomkeH peryiaspHO NepecMaTpuBaThCs B Ipolecce peanu3anuu npoekra. OaHu
YacTH IUIaHa, Hampumep rpaduk paboT, U3MEHSIOTCA 4acTo, Jpyrue Oojee craOuiabHbL. J{ns
BHECEHUS HM3MEHEHUIl B IUIaH TpeOyeTcsl cheuuagbHas OpraHu3alus JOKYMEHTONOTOKA,
MIO3BOJIAIOIAs OTCIEKUBATD 3TH U3MEHEHUS.

ITocTanoBKa 3a1a4n K NPaKTHYeCKOl padoTe 2

1. U3yunTs npearaeMplii TEOPETHUECKHUIM MaTepHal.

2. CoctaBuTh MOAPOOHOE ONMUCAHNE HHKEHEPHOTO MIPOEKTA.

3. Ha ocHOBaHWH OIHWCAaHWS WHXCHEPHOTO MPOEKTa TPOBECTH aHAJIN3 IIpoliecca
OpraHM3aly NPOEKTUPOBaHUs. B X01e aHann3a OTBETUTH Ha BOIIPOCHI:

- Uto mpou3oiaeT ¢ opraHu3aiuen, eciim cucteMa He OyieT BBeIeHa B DKCILTyaTaIuio?

- Kakue Texymme npo0aeMbl CyleCTBYIOT B OpraHM3allii M KaK HOBast CUCTEMA IIOMOXKET
WX pemuTh?

- Kakum oOpas3om crucrema Oyaer cnocoOCcTBOBATh LENsiM Ou3Heca?

- Tpebyet nu pa3paboTka cuCTEMbI TEXHOJIOTUH, KOTOpask 1O 3TOT0 HE UCIOJIb30Balach B
opraHu3aiuun?

Pesynprarom aHamusa JODKHO SIBUTBCS 3aKIIOYCHME O BO3MOYKHOCTH pPEalU3alun
IIPOEKTA.
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4. Pacnipenenuth poiau B Tpymme (PyKOBOJUTENb MPOEKTa-pa3padOTUUK, CHCTEMHBIH
aHAJTUTUK-Pa3pabOTUHK, TeCTEP-pa3padOTIHK).

5. 3aroNHUTD pa3zelibl IJIaHa:

- Beenenue

- Opranuzaiys BIITOJIHEHUS TPOSKTa

- AHanu3 pUCKOB

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

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

BapuaHThl HHAUBHAYAJIBHBIX 32 IaHUH

B cootBercTBUM € yka3zaHHOW NpeAMETHON 001acThi0 M KjaccoM pa3pabdaThiBaeMOn
MH(POPMALIMOHHON CHCTEMBI pa3padoTaTh ONMCaHWE WH()OPMAIIMOHHONW CHUCTEMBI M TPOBECTH
aHaJIM3 Mpolecca OPraHU3alUY HHKEHEPHOTO POEKTA.

Tabnuna 2.1 — nnuBuayanpHbIe 3aJaHUS

No IIpeameTHas obmacTb Kitacc UC

1 Ckiazg MRP

2 [Tpon3BOCTBEHHOE NIPEANPUITHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npeanpusITHE SCM

5 Toprosoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenabHOe IpeanpusITHe NC yuera

8 Briciiee yueOHOe 3aBeieHue NC ympaBrienus
9 WHbpacTpyKkTypa npeanpusThs CIITIP

10 | Anmaparnas nHQpacTpyKTypa NpeanpusThs DKcnepTHas cucTeMa

Conep:xanue oT4yeTa

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

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

- TUTYJIbHBIN JIACT;

- BBOJIHas 4YacTh: KpaTKOE OMNHCAHHE LeNel MpOoeKTa W IPOEKTHBIX OrpaHUYEHHI
(OXOKETHBIX, BPDEMEHHBIX U T.1I.), KOTOPbIE BaYKHBI JUISI YIIPABICHUS TIPOCKTOM.

BBogHas wacTh oOTYeTa JOJDKHA BKJIIOYATh IYHKTBI:  YCJIOBHE 33Ja4M; MOPSIOK
BBITTOJIHEHHS; POTPAaMMHO-AIIapaTHIE CPEICTBA, HCITOJIB3YEeMbIE ITPH BHITIOJTHEHUN pabOTHI.

- OCHOBHAas 4acTh (OMUCaHUE PabOThI): OoNHUcaHHEe MH(OPMAIIMOHHONW CHUCTEMBI; aHAJIU3
IpoIecca OpraHu3aIK IPOEKTHPOBAHUS; POJIH.

OcHOBHas yacTh OTYETa BKJIOYAET B ce0si: ONMMCaHME MH)KEHEPHOTO MPOEKTa - HaJIM4ne
3aKJTFOUCHHS O BO3MO)KHOCTH PEATN3AIMN ITPOEKTa, COJEPIKAIIEr0 PEKOMEH AN OTHOCUTEIHHO
pa3paboTKK CHCTEeMBbl, 0a30Bble MPEUIOKEHUS MO 00bEMY TpeOyemoro OroJpkeTa, YHCITy
pa3paboOTYMKOB, BpeMeHH ©  TpeOyeMOMy TIPOTPaMMHOMY  OOECIICYCHHWIO;  aHAIU3
OCYILIECTBUMOCTH: YKa3aThb BO3MOXKHbBIE MPOOJEMBbl W MYTH HMX DPELICHUS; PO YYaCTHUKOB
TPYIITBI pa3padOTKHA WHKEHEPHOTO POEKTA.

- 3aKJII0YCHHE (BBIBOJIBI);

- CITUCOK MCTIOJIh30BaHHOW JINTEPATYPHI.

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

1. TIlpemnoxurte, KTO OBl MOT Yy4YacTBOBaTb B (OpMUPOBaHWUU TPEOOBAHMMA IJIA
YHUBEPCUTETCKON CUCTEMBI PETUCTPALIUU CTyIeHTOB. OOBICHUTE, TOYEMY IMOYTH HEU30EKHO, YTO
TpeOoBaHus, cHhOPMyTUPOBAHHBIC PA3HBIMU JIMIIAMH, OYAYT IPOTHBOPECUUBHIL.

2. PazpabatsiBaetcs cuctema [1O anms aBTOMaTH3anuu OMOIMOTEYHOro Karajora. Jra
cucrteMa OyneT cojiep)kaTb MH(POPMAIMIO OTHOCHUTEIBHO BCEX KHUT B OMOIMOTEKEe W Oyner
noJje3Ha OnbIMoTeYHOMY NIEpCOHANy, ab0OHeHTaM 1 unTatessim. Cucrema J10JKHA UIMETh CPEICTBA
POCMOTpa KaTajora, CpeiCcTBa CO3JIaHMsI 3alPOCOB U CPEIICTBA, TO3BOJISIOIINE ITOJIb30BATEIISIM
pe3epBUPOBAThL KHUTH, HAXOJSIIMECS B JaHHBI MOMEHT Ha pykax. OmpemenuTe OCHOBHBIC
OIOPHBIC TOYKH 3PCHUS, KOTOPhIE HEOOXOAUMO yUYECTh B CHCHU(DUKAIUN CUCTEMBI, U TIOKAKHUTE
WX B3aUMOOTHOIIIEHUS, HCIIOJIb3Ys AUArpaMMy UEPAPXHUH TOUEK 3PEHUSI.

3. J171st Tpex Touek 3peHus1, ONPECICHHBIX B CHCTEME OMOIMOTEYHOTO KaTaJlora, YKaKUTe
CEpBUCHI M COOTBETCTBYIOIINE JIaHHBIC, KOTOPbIe 00ECIEYNBAIOTCS ATUMU TOYKAMHU 3PEHUS, U
COOBITHS, KOTOPBIE YIPABJISIOT STUMH CEPBUCAMH.

4. KTo nomkeH mpoBOIuTh 0030p TpeboBanuii? Hapucyiite Mojaens mporiecca 0030pa
TpeOOBaHUIA.

5. Bama xommaHusi HCIIONIb3YeT CTaHJAPTHBIA METOJ aHalu3a TpeboBanmii. B mpomecce
paboThl BbI OOHAPYKWIIM, YTO STOT METOJ HE YYUTHIBACT COIMAIbHBIC (DAKTOPHI, BAYKHBIC IS
CHCTEMBI, KOTOPYIO BbI aHATM3UpyeTe. Ba pykoBOIUTENb 1)l BaM SICHO MOHSATH, KAKOMY METOY
aHaJM3a HY)KHO cliefioBaTh. OOCYIUTE, YTO BbI JOJKHBI J€NIaTh B TAKOW CUTYaIIUU.

IpakTuuyeckas padora 3. MeHeIKMEHT ITANOB KH3HEHHOT0 IMKJIA HHKEHEPHOT 0
MPOeKTA

Heanb padorel: O3HaKOMIIEHHE C METOI0JIOTHEN IPOEKTHOIO MEHEIKMEHTA B YIIPABICHUH
IPOSKTaMH; U3yYEHHE OCHOBHBIX 3JIEMEHTOB ONpEAETICHUs, PEACTaBICHUS, IPOSKTUPOBAHUS U
MO/JICITMPOBAHUS POTPAMMHBIX CHCTEM.

[IpakTuyeckas paboTa HampaBlieHa Ha  O3HAKOMJIEHHME C OCHOBHBIMU 3JIEMEHTaMHU
OTIpeNIeNIeHNs], TPEJCTABICHHSI, TIPOCKTHPOBAHUS W MOJCIUPOBAHHS MPOTPAMMHBIX CHCTEM C
nomompio si3pika UML, monyueHue HaBBIKOB IO NPUMEHEHHUIO JaHHBIX 3JEMEHTOB  JUIS
MOCTPOEHUS 00BEKTHO-OpHEHTHPOBaHHBIX Mojeneil IC Ha ocHoBaHUM TpeOOBaHMIA.

TpeboBanus K pe3yiabTaTaM BBIIIOJHEHUS MIPAKTUYECKO paboThI:

- MOJENIb CHUCTEMBl JOJDKHA COJAEp:KaThb: JUarpaMMy BapUaHTOB MCIOJIb30BaHUS;
JarpaMMbl  B3aMMOJEHCTBHS JUIsl Ka)KJIOTO BapHaHTa MCIIOJIb30BAHMS;, JUarpaMMy KIJIaccoB,
MO3BOJIAIONIAs pealn30BaTh Bech omucaHHbIM QyHkunoHan WC; o0benMHEHHYIO IuarpamMmy
KOMITOHEHTOB U pa3MelleHMS;

- JUIs KJIACCOB YKa3aTh CTEPEOTHIIBI;

- B 3aBHCHMOCTH OT BapHMaHTa 3a/laHUs JuarpamMMa pa3MelIeHHs JOJDKHA TOKa3bIBaTh
pacIoyIoKeHNe KOMIIOHEHTOB B paclpeIeIeHHOM MTPUIIOKCHHH.

OcHoBBI TECOpUH

OO0mme cBefeHHs 00 00bEKTHOM MO/IeTHPOBAHUM

Cy1ecTByeT MHOKECTBO TEXHOJOIMM M HHCTPYMEHTAJIBHBIX CPEACTB, C IOMOIIbIO
KOTOPBIX MOYKHO pE€aJin30BaTh B HEKOTOPOM CMBICIIE onTUManbHbIN npoekT MC, HaunHas ¢ atana
aHalM3a M 3aKaH4MBasi CO3JaHUEM MPOrPaMMHOTO KOJa CUCTeMbl. B OONMBIIMHCTBE CilydaeB 3TH
TEXHOJIOTMM TMpPEeNbsBISAIOT BeCchbMa JKECTKHE TpeOOBaHHMA K TIpolLeccy pa3paboTKu U
UCTIOJIb3YyeMBIM pecypcaM, a TONBITKA TpaHC(HOPMHUPOBATh MX MOJ KOHKPETHBIE MPOEKTHI
OKa3bIBAIOTCS Oe3ycrnemHbIMi. JTH TexHosioruu npexacraBieHbl CASE-cpencTtBamu BepXHEro
ypoBHst i CASE-cpeactBamu monHoro x)u3zHeHHoro mukia (upper CASE tools wnm full life-
cycle CASE tools). OHu He TO3BOJIAIOT ONTUMHU3UPOBATh AEATEIBHOCTh HA YPOBHE OT/EIbHBIX
3JIEMEHTOB INPOEKTA, U, KaK CJIEICTBUE, MHOTHE Pa3pabOTUMKU MEpeluId Ha TaK Ha3bIBacMbIe
CASE-cpencta nmxHero ypoBHs (lower CASE tools). OmHako OHM CTOJKHYJIHCH C HOBOM

20



npo0sieMoil — TPOoOJIeMO OpraHW3aluu B3aUMOJCHCTBUS MEXKAY Pa3IMYHBIMA KOMAaHIaMH,
peaNM3yrOLIIMMHU IPOEKT.

YuupuuupoBaHHbIii A3bIK 00bEKTHO-OPHEHTHPOBAHHOT0 MO/IeJIUPOBAHUS

YHupUIUMpoBaHHBIA SA3bIK  00BEKTHO-OPHEHTHpPOBaHHOTO MonenupoBanus Unified
Modeling Language (UML) siBuiicsi cpeAcTBOM JOCTMIKEHHS KOMIIPOMHCCA MEXKAY STHMHU
nonxogamu.  CyllecTByeT — JIOCTaTOYHOE  KOJIMYECTBO  MHCTPYMEHTAJIbHBIX  CPEICTB,
noguepkuBaronmx ¢ nomompio UML sku3HeHHBIH 1UKIT HMHOOPMAIIMOHHBIX CHCTEM, H,
onHoBpeMeHHo, UML siBisieTcss 40CTaTOYHO THOKUM JUIsl HACTPOMKH U TIOAJIECPKKU crienupuKu
JESTEIIbHOCTH Pa3IMYHbBIX KOMaH pa3paboTUYnKOB.

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

UML mpencraBnsier co00ii  0OBEKTHO-OPUEHTUPOBAHHBIN  SI3BIK  MOJICIIMPOBAHMUS,
o0Jafaonui ClIeyoIMMI OCHOBHBIMH XapaKTePUCTHKAMHU:

- SIBIISICTCS SI3BIKOM BH3yalIbHOTO MOJICIHPOBAHUS, KOTOPHI oOecreunBaeT pa3padoTKy
penpe3eHTaTUBHBIX MOJIEeH /Ui OpraHU3allui B3auMOICHCTBUS 3aka3unka u pazpadoruuka UC,
pa3nuyuHbIX rpynn pazpadotunkos UC;

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

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

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

- CTPOUTH MOJIEIH Ha OCHOBE CPE/ICTB S/1pa, O3 UCIIOIb30BAHUS MEXAaHU3MOB PACIIMPEHUS
JUTSE OOJTBIITMHCTBA THUITOBBIX TIPUIIOXKCHHI;,

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

Azpik UML

Auarpamma
BapHaHTOB
HCMONB30BAHUA

[ [ I

Ounarpamma Auarpamma
Knaccos COCTOAHMA

Ouarpamma
nocnego0eatent-
HOCTEd

WuTerpupoeannan
MOAENb CAOMHOMN
CHCTEeMBbI

Auarpamma
AeATeNLHOCTH

DOuarpamma Auarpamma Auarpamma
Koonepayuu KOMNOHEHTOB PasBepTbIBaHNA

Pucynok 3.1 - UHTerpupoBanHast MOJENb CIIOAKHOM CUCTEMBbI B HOTaluu s3bika UML

Crangapt UML npennaraer crnemyroomuidi HaboOp Awarpamm JUisi MOACTUPOBAHHUS:

1. nmarpamMmebl BapUAHTOB ucronp3oBanus (use case diagrams) — s
MOJIETTUPOBaHUSl OW3HEC-TIPOILIECCOB OpraHU3alMid W TPEOOBaHMM K CO3/IaBa€MOM CUCTEME);

2 nuarpammbl  kiaccoB (class diagrams) — st MOACIMPOBAHHUS CTAaTHYECKOM
CTPYKTYPBI KJIACCOB CHUCTEMBI U CBA3€U MEXKIY HUMU;

3. muarpaMmbl ToBesieHus cucteMbl (behavior diagrams):
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3.1 nuarpammebl B3aumoerictBus (interaction diagrams):
3.1.1 nuarpammsI rocieaoBarebHOCTH (sequence diagrams) u

3.1.2 xoomepatuBHble  auarpamMmbl (collaboration diagrams) — s
MOJICTTMPOBaHMS TIpoliecca 0OMEeHa COOOLICHUSMH MEXAy 00BbEeKTaMH;
3.2  nuarpaMMsl cocrossHuil  (statechart  diagrams) - s

MOJICJIUPOBAHUSl TMOBEJCHUS OOBEKTOB CHCTEMBbl MPH MEPEX0/e U3 OJHOTO
COCTOSIHUS B IPYTOE;
3.3 amarpaMmbl nesteapHOCTeW  (activity — diagrams) — s
MOJICTTUPOBAHUSl TOBEACHUS CHCTEMBI B paMKaX pa3UYHBIX BapUAHTOB
MCIIOJIb30BaHUs, WK MOJICITUPOBAHUS 1€ATEIbHOCTEH;

4. nuarpammbl peanusanuu (implementation diagrams):
4.1 nuarpamMMmbl KOMITOHEHTOB (component diagrams) — mJii MOACIUPOBAHUS
uepapxXyur KOMIIOHEHTOB (TIOJICUCTEM) CUCTEMBI;
4.2 nuarpammbl pasBepThiBaHus (deployment diagrams) — s MoaenupoBaHUs
(U3HYECKON apXUTEKTYPHI CHCTEMBI.

JluarpaMMbl BADHAHTOB HCMOJIb30BAHUS

[lonsiTue BapuaHTta wucHONAB30BaHUs (use case) BrepBble BBen WBap Skobcon wu
npuaan emy TaKylo 3HAYUMOCTb, 4TO B HaCTOsAIIEe BpeMs
BApUAHT WCIIOJIb30BAHUS TMPEBPATUIICS B OCHOBHOM 3JEMEHT pa3paObOTKH M TUIAHUPOBAHUS
MIPOEKTA.

Bapuant wucnonp3oBaHHS — TPEACTABISIET COOOM  MOCIIENOBATEIBHOCTh JIEUCTBUI

(TpaH3akuuit), BBINOJIHAEMBIX cucTeMoin B OTBET Ha co0ObITHE,
WHUALIUAPYEMOE HEKOTOPBIM BHEIIHUM 00BEKTOM  (IEHCTBYIOIUM JUIIOM).
Bapuant UCIIOJIb30BAHUSA OIHCBIBAET TUIIMYHOE B3aUMOJICHICTBHE  MEXIY

IIOJIB30BATEIEM M CHCTEMOW. B mpocTeilieMm ciydae BapHUaHT MCIOJb30BAHMS ONPEIEIAETCS
B Ipoliecce 00CYXI€HUs ¢ M0JIb30BaTeNeM TeX (PyHKIHM, KOTopble OH X0Ten Obl peanu3oBarh. Ha
s3pike UML BapuaHT UCIONIb30BaHUs U300paKarOT CIEAYIONUM 00pa3oMm:

BEIPHEIHT HMCNONbB30B2aHKMA

Pucynok 3.2 - BapuaHT ucnoiab30BaHus

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

CHCTEME. HevictByromue 1A MPEICTABIISIOT coboit pouu, a
HE KOHKPETHBIX JIOJe Wi HauMeHoBaHus pabor. Hecmorps ©Ha TO, YTrO Ha
JrarpaMmmax BapHaHTOB HMCIOJb30BaHUSI OHU U300paxaroTcs B BUJC
CTHJIM30BaHHBIX JeJI0BEUECKUX burypox, JIEACTBYIOIIEE JINTIO MOXET  TakKke
OBITH BHEITHEH CHUCTEeMOM, KOTOpoil HeoOXoauma HeKoTopas WH(OpMAaILUs OT JAHHON CUCTEMBI.
IToka3biBaTh Ha Jrarpamme JIEUCTBYIOIIUX JIAIL CIeyeT

TOJBKO B TOM Clydae, KOIrJa UM JeHCTBUTEIBHO HEOOXOIUMBI HEKOTOpbIE BapHAHTHI
ucnonbszoBanus. Ha a3pike UML nelicTByromue nuia npeAcTapisioT B BUIE PUTYp:

Pucynok 3.3 - [leficTByro1iee auiio (akTep)

JlelicTByrone Jauna JENATCs Ha TPU OCHOBHBIX THIIA:
- ITIOJIb30BAaTCIIN,
- CHCTEMBI;
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- IPYTUE CUCTEMBI, B3aUMOACHCTBYIOIINE C JAHHOW;

- BpeMmsl.

Bpewmsi cTaHOBHTCS NEHCTBYIOIIMM JIMIIOM, €CITM OT HETO 3aBHCHT 3allyCK KaKUX-JHOO
COOBITHH B CHCTEME.

CBsi3u MeX1y BapHMAHTAMM MCHOJIb30BaHHUSI W JeHCTBYIOIMMH JIUIAMHA

B  s3pike UML Ha juarpaMmax BapuaHTOB  HCIIOJB30BAHMS TOJICPKUBACTCS
HECKOJIbKO THUIIOB CBSI3€M MEXIy OJJIEMEHTaMU JUarpaMMbl. DTO CBS3M KOMMYHHKAIIUU
(communication), sxarouenus (include), pacuupenus (extend) u 0600meHus (generalization).

CBsi3b KOMMYHHUKAIIUU — 3TO CBSI3b MEXK]Iy BAPUAHTOM HCIOJIb30BAHUS U ICUCTBYIOIINUM
munoM. Ha s3pike UML CBSI3M KOMMYHHMKAIIMKM TOKa3bIBAIOT C MOMOIIBIO OJHOHAIPABICHHOMN
acconuanuu (CruIoNIHOM JTUHUN).

Odoprauts kpeguT
1 " AnA knvenTa OaHka
Konwent Banka

Pucynok 3.4 - IIpumep cBA3M KOMMYHHUKAIMH

CBs3b  BKIIIOUCHHS MNPpUMCHACTCA B TCEX CHUTyalludX, KOraa HMECTCA KaKo#-1100
q)pal"MeHT IHOBCACHU A CHCTCMBI, KOTOpBIfI IOBTOPACTCA boiee 4CM B
OJHOM BAapHUaHTC HUCITIOJIB30BaHMA. C IIOMOIIBIO TaKHuX CBsI3CH 00BIYHO
MOZACIIMPYHOT MHOI'OKPATHO HCIIOJIb3YCMYHO (bYHKI_[I/IOHaJ'IBHOCTb.

CBs3b paciupCHuA IMPUMCHACTCA IMPHU OIIMCAaHHU HBMGHCHHfIBHOpMaHBHOM IMOBCACHHUN
CHUCTCMBI. Ona IIO3BOJIACT BapHuaHTy HUCIIOJIB30BaHUA TOJIBKO IIpu
H606XOI[I/IMOCTI/I HCIIOJIB30BaTh q)yHKIII/IOHaJIBHI)IG BO3MOXHOCTH APYyroro.

<<extend=>

o - -
T—— CHATb AeHbLIM
CO c4yeTa
S
~
—

<<include>>

BbINONHUTE
ycKopeHHoe
CHATHE AeHer

AyTeHTMHHUMPOBaTL
KNWeHTa

Pucynok 3.5 - TIpumep cBsI3u BKIIIOUEHUS U PACIIUPEHUS

C momomipio CBsI3M OOOOIIEHUS TMOKAa3bIBAIOT, YTO Y HECKOJBKUX JICHCTBYIOIIUX JIUIY
UMEIOTCSl OOIIHNE YEPTHI.
Cnyxauwmn %

Cnyxawmi ;% CnyxawmA BpemeHHIn %
€ NoOYacoBom Ha oknage CNYHaLWmMA
onnarTon

Pucynok 3.6 - [Ipumep cBsi3u 000011eHIS

JAunarpammbl B3aumMmojeiictBus (interaction diagrams)
Juarpammbl  B3auMojeicTBus  (interaction  diagrams)  ONKCHIBAIOT — IOBEACHUE
B3aUMO/ICUCTBYIOIIHNX rpyImi 00BEKTOB. Kak
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IpaBUIIO, JMarpaMma B3aUMO/ICHCTBUS OXBaThIBACT MOBEICHNE OOBEKTOB B
paMKkax TOJILKO OJTHOTO BapHaHTa UCTIOJIb30BaHUSI. Ha TaKOH
JqMarpaMMe 0ToOpakaeTcs psifi OOBEKTOB W T€ COOOIICHHMS, KOTOPHIMH OHU OOMEHUBAIOTCS
MEXIy COOOM.

Coobmienne (message) — 3TO CPEICTBO, C IMOMOIIBIO KOTOPOTO OOBEKT-OTIPABUTEIND
3aMpanIuBaeT y 00bEeKTa MOydyaTeisi BRIIOJIHEHUE OJHOM U3 €ro OIeparuii.

Nudopmanuonnoe (informative) cooOrieHne — 3T0 cooOIeHNe, CHa0X)aroee 00bheKT-
MOJTy4aTel b HEKOTOPOil nH(pOpMaIiel sl OOHOBJICHUS €T0 COCTOSIHHUS.

CooOmienne-3anpoc  (interrogative) — 93TO COOOIIEHWE, 3ampalluBaioNIee BBIIATY
HEeKoTOpou nHpopMaluu 06 0ObEeKTe-TIoJIyqaTere.

NmnepatuBHoe (imperative) cooOlieHue — 3To0 cooOIeHue, 3anpalirBaioniee y 00bexTa-
TIOJTy9aTelisl BHITIOJTHEHUE HEKOTOPBIX JACHCTBUIA.

CymiecTByeT JBa BUAA AMarpaMM B3aMMOJICHCTBHUS: TUarpaMMBbI IIOCICI0BATEILHOCTH
(sequence diagrams) u koomepaTuBHbIe auarpammsl (collaboration diagrams).

JlmarpamMmma nocJieioBaTeJIbHOCTH (sequence diagrams)
Jluarpamma mocCie[0BaTeIbHOCTH OTPaXKaeT MOTOK COOBITHIA, MTPOUCXOMAIIMX B paMKax
BapHaHTa UCII0JIb30BaHM.

X

Msan . Npuemrux Sxpan  |[Ynpasnenue! Cuer Kaccoswin
Koment KapT ATM ATM Vsana annapar

1 ngunng xapry : :
| 1 I

2. Cunrate N2 xapTol |
! I

|

| |
13 Mnuggwposam wpan
| I

| | |

|

| 4: ggcmb PIIN-uo,x
| )

5: Beoa Pif-roa (1234 :
| |

I
: '8 OIKQbHE‘ P-ucr

: : 17: legwg. Fm
: : 8 !macgms‘PlN-on
I | I
I [
I
I
I
I

9. 3agpocuTn Acnqlunc
|

10: BuiGop atncrema | |

[
[

[

[

[

[

[

ATb co cHeTa) 5 ' '
<,C" T LA N Eamocnm q}uw :
I

I

I

I

I

|

,lI2. Beoa cy)'@uu (20 pyGJ{cu) |

=;13. CHate (Zb py6.)
114, Cnamn (20 py$5.)

I ]
15: Nposcpute axnag (20 pyd)
I 1
16: Ymensumre $xnag (20 py$)
[ —1

|
17: Bm,]alql (20 py$5.)
T

S —

18. Bopnyﬂb xapry
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| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| I
| |
| |
l >
| |
I |

R EilR. ST

I
I
I
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Pucynok 3.7 - [Ipumep nuarpaMmsl ITOCIIEIOBATEIbHOCTH

Bce pelictByromme Juna  IIOKa3aHBI B BEpXHeH 4acTH JIAarpaMMmBl.
Crpenku  COOTBETCTBYIOT COOOLICHMSM, IEpeJaBaeMbIM MEXAY JCHCTBYIOIUM JHMIOM U
00BEKTOM I MEXAY 00bEKTaMH IS BBIMIOJIHEHUS TPeOyeMbIX (QYHKIUH.
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Ha  gmarpamme — mociieioBaTrelbHOCTH — OOBEKT — n300paxkaeTcs B BUJC
OpsSMOYrOJbHHKA,  OT  KOTOpPOrO  BHU3  MPOBEACHA  MyHKTUPHAs  BEPTHUKAaJbHAs
nuHUS. OJTa  JuHUS  HaspBaetcs  JuHued  okm3HM  (lifeline)  oObexra. Omna
HpecTaBasieT co0oi GparMeHT KU3HEHHOTO IUKJIA O0BEKTa B IPOIECCE B3aMMOICHCTBUSL.

Kaxmoe cooOumieHne mNpeiacTaBiseTcs B BUJAE  CTPEIKM  MEXIY  JIMHUSMH
KHU3HA JBYX 00BEKTOB. COOOIICHUS TMOSBISAIOTCS B TOM MOPSJAKE, KaKk OHM MOKa3aHbl Ha
cTpaHule cBepxXy BHHU3. Kaxmoe cooOrieHre momeyaercsi Kak MUHUMYM HMEHEM COOOIICHHS.
I[pu skenaHuM MOKHO JOOABUTh TAaK)KE apTyMEHTHI M HEKOTOPYIO YIIPABIISAIOIIYIO HH()OPMAIIUIO.
MosxHo rokasath camoienaerupoBanue (self-delegation) — coobieHue, KOTOpoe OOBEKT MOCHLIACT
camMoMy ce0e, MPH ITOM CTPEJIKa COOOIICHHUS YKa3bIBACT HA TY XKE CAMYIO JIMHHUIO JKU3HH.

Juarpamma koonepamuu (collaboration diagram)

JlnarpaMmbl KOOIIEpaliid OTOOPAKAIOT MOTOK COOBITHH Yepe3 KOHKPETHBIH ClieHapHid
BapUaHTa UCIIOJIb30BAHUS, YIIOPSII0UCHBI o
BPEMECHH, a  KOOINCpPATWBHBIC  JUarpaMMbl  OOJIbIIIC ~ BHHMAHUS  3a0CTPSIIOT Ha
CBSI3SIX MEXKIY OOBEKTaMH.

Ha amarpamMme koormepalMu MpeacTaBieHa BCsS Ta HHQPOpMAIlHs, KOTOpas €CTh W Ha
JarpaMmMe HIOCJICIOBATEIbHOCTH, HO KOOIIepaTUBHAsI JarpaMMa o-
JPYroMy OIKCBHIBAET MOTOK COOBITHIA. VI3 Hee jerde MOHATH CBA3M MEKAY 00BEKTAMHM, OJTHAKO,
TPyIHEE YSACHHUTH MOCIEI0BATEIILHOCTh COOBITHIA.

Ha koomepatuBHOW  jgumarpaMmme  Tak e, Kak W Ha  JUarpamme
[IOCJIEI0BATENbHOCTH, CTPEJIKU O0O03HAYalOT COOOIIEHUs, OOMEH KOTOPBIMHU OCYLIECTBIISETCS
B paMKaXx JaHHOT'O BapHaHTa MCIOJIb30BaHus. VX BpeMeHHas MOCIIEA0BATEIbHOCTh YKa3bIBACTCSI
IyT€M HyMepaluu cOOOLIEHUH.

2:CumtaTe MNe KapTe!
—

1: MpHHATE KapTy

KaccoBnli

8: MpokepuTs PIN-kog
14} CHaTe (20 pyB.)

an (20 py6.)
Anan (20 py6.)

Pucynok 3.8 - [Ipumep quarpaMmel Koonepanuu

Juarpammbl kjaaccoB. O0mme cBegeHust

Jlnarpamma KJ1accoB OMPE/IENsieT TUTIBI KJITACCOB CUCTEMBI M Pa3IMYHOTO POJIa CTATHYECKHE
CBs3H, KOTOpPBIE CYILIECTBYIOT MEXIy HUMMU. Ha Juarpammax
KJIACCOB U300paXaroTcsi  TaKkKe aTpuOyThl  KJIAcCOB, oTeparuu KIIACCOB H
OTpaHHWYCHUS, KOTOPHIC HAKIAJBIBAIOTCS HA CBSI3W MEXKIY KIACCaMH.

Huarpamma kmaccoB UML - 310 rpad, y3mamu KOTOPOTO SIBISIOTCS JIIEMEHTHI
CTaTHMYECKOM CTPYKTYpPBI MPOEKTa (KJIAacChl, UHTEP(ENCHI), a AYTaMU - OTHOLIEHUS MEXKIY y3J1aMu
(accommanuu, HaCJIEeTOBAHKE, 3aBUCUMOCTH ).

Ha muarpamme kiaccoB H300paXkaroTCs CIEAYIONIAE JIEMEHTHI:

- [Taker (package) - Habop 2TEMEHTOB MOJEIH, IOTUYECKH CBSA3AHHBIX MEXKIY COOOM;

- Knacc (class) - onrcanue o0mmx CBOWCTB IPYIIIBI CXOHBIX 00BEKTOB;
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- Uutepoeiic (interface) - abcTpakTHBIN Kiacc, 3aaroliuil HAOOp omepanuii, KOTOpbie
00BEKT TPOHM3BOJIBHOTO KJIAcca, CBS3aHHOTO C JIAHHBIM MHTEp(EHcoM, MPeJOCTaBIISET APYTUM
00BEeKTaM.

ITocTaHoBKa 3a1a4H K NPAaKTHYECKOii padoTe 3

1. U3yunTs npearaeMplii TEOPETUUECKUIM MaTepHall.

2. [TocTtpoiiTe quarpaMmy BapHaHTOB MCIIOJIb30BaHMs Ul BEIOPaHHOM MH(pOpMallMOHHON
CUCTEMBI.

3. Beinonnute pean3anuo BapHaHTOB UCIIOJIb30BAaHNUSA B
TEPMUHAX B3aUMOJICHCTBYIOIUX OOBEKTOB M MPEACTABIAIONIYI0 CO00W HaOOp Auarpamm:

3.1 nnarpaMM KJ1accoB, PEaIU3YIOIIMX BapUAHT UCIIOJIB30BAHHUS;

3.2  npuarpamm B3aUMOJICHCTBUSL  (IMarpamMm MOCJIEA0BATEIBHOCTH u
KOOIIEPAaTUBHBIX JAHarpamMm), OTPaKaroLIMX B3aMMOJEHCTBHE OOBEKTOB B IIPOLECCE PeATH3aLU
BapHaHTa UCIOJIb30BAHUS.

4. PaznenuTh KJIACChI 110 MaKeTaM, UCHOJIb3ysl OIMH U3 MEXaHU3M pa30ueHUs.

5. IlocTpoiite nuarpaMMy COCTOSIHMI AJii KOHKPETHBIX OOBEKTOB HH(POPMALMOHHON
CUCTEMBI.

6. IloctpouTs OTHYET, BKIIOYAIONIMI BCE IOJyYCHHBIE YPOBHHM MOJENH, OIHCAHHE
(YHKLMOHAJIBHBIX OJIOKOB, MOTOKOB JaHHBIX, XpPaHWINI U BHEIIHUX 00BbeKkTOB. IIpencraButh
OTYEeT 110 IPAKTUYECKOHN paboTe ISl 3alUThI.

BapuaHTbl HHAUBUAYAJIBHBIX 32/ 1aHUH

B cooTBeTcTBUU ¢ yKa3aHHOHM MPEIMETHON O0JACThI0 M KJIACCOM pPa3pabdaThIBAEMOTO
MIPOEKTa MOCTPONTE AMArpaMMy BapHaHTOB UCIOJIb30BaHUS, BBIMIOJIHUTE PEATH3allUI0 BADHAHTOB
MCIIOJIb30BAHUS, IOCTPOUTE JUATPAMMY COCTOSIHHM /1711 KOHKPETHBIX OOBEKTOB MPOCKTA.

Tabnumna 3.2 — lnnuBuayanpHbIe 3aJaHUS

Ne | IlpenmerHast o6sacth Kiacc IC

1 Cxiazg MRP

2 ITpon3BOICTBEHHOE TPEAIIPUATHE ERP

3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CrpouTtenbHOE NpEeANpUITHE NC yuyera

8 Briciiee yueOHOe 3aBeieHUe NC ympasrienus
9 WHbpacTpyKkTypa NpeanpusTis CIITIP

10 | Anmaparnas nHQpacTpyKTypa NpeanpusThs DKcnepTHas cucTeMa

Conep:xanue oTyeTa

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

OTder TO NpPaKTHYECKOH paboTe JOIKEH COCTOSITh W3 CIHEAYIOIIMX CTPYKTYPHBIX
DIIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHasl 4acTh;

- OCHOBHas 4YacTh (omucaHuWe paboOTHI): [UAarpaMMa BapUAHTOB HCIIOIb30BAHUS
UH(POPMALIMOHHOM CUCTEMBI, AMarpaMMa COCTOSIHUM /11 00bEKTOB MH(POPMAITMOHHOW CUCTEMBI;

- 3aKJII04YEeHHE (BBIBOIBI).

BBogHas yacTe oTueTa JOJIKHA BKIKOYATh TYHKTBI:

- YCJIOBHE 3a]1a4H;

- IOPSIIOK BBINOJTHEHHUS.

- IPOrpaMMHO-aMNMapaTHbIe CPEJCTBA, UCTIONIb3yEMbIE MPU BHIMOIHEHUH PAaOOTHI.
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3amyra oTYeTa Mo MPaKTHUECKON padoTe 3aKIII0YaeTCs B MPEABSIBICHUN PENoIaBaTesio
HOJyYEHHBIX pe3yJbTaTOB B BUE (ailyia U 1eMOHCTPALIMU [TOJyYEHHBIX HABBIKOB ITPU OTBETAaX Ha
BOIIPOCHI IIPENOIaBATENS.

KoHTpoJibHBbIE BONIPOCHI

1. JlaiiTe onpeneneHue MOHATUIO «BAPUAHT UCIIOIb30BAHUSY.

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

4. Kakue TUIbl cOOOIIEHHI MOTyT IPUCYTCTBOBATh HA JarpaMmax B3auMojieiicTBus?

5. JlaiiTe onpeeneHne MOHATHIO KJIacc, 00BEKT Kilacca.

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

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

Henp padoTsl: M3ydeHne METOA0I0T MM yIIpaBIeHHs IpoeKTaMu. [1oyuenne HaBbIKOB 110
IIPUMEHEHHUIO JaHHBIX METOIO0JIOIMH JUIs IUIAaHUPOBAHMS ITPOEKTA. V3yueHne MeTo10B yrpaBieHHs
Ka4eCTBOM IIPOEKTHPOBAHUS HH(POPMALIMOHHBIX CUCTEM

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

TpeboBaHus K pe3ysbTaTaM BbINOJIHEHUS IPAKTUUYECKON padOTHI:

[TocTpouts MOAEINB yIIPaBIEHUS IPOEKTOM, BKIIOYAIOILYIO:

- OIIPEJENIEHHE BCEX ITAIOB MPOEKTAa, 3aBUCHMBIX JTAllOB, ONPEIEICHUE AIUTEIbHOCTH
ITAIOB;

- IIOCTPOCHHE HA OCHOBE IOJIYYECHHBIX JAHHBIX CETEBOM M BPEMEHHOW Marpamm;

- IOCTPOEHME AUarpaMMBbl pacrpeielIeHus paOOTHUKOB I10 TaraM;

IIpu ompeneneHuy 3Tana yKasblBaeTCsl €ro Ha3BaHUE — OTpakarollee CyTh JTama
(HampuMep, oOIpeneNeHne TMOJIb30BATENbCKUX TpPEOOBaHMH, NPOEKTHpPOBaHUE HHTEpdeiica);
ATANoB JIOJKHO OBITh HE MEHee 7, B NMPOEKTE 3aJeHCTBOBAHO 3 ueloBeKa MepcoHana (rpymnmna
pa3pabOTUYHKOB).

OcHoBBI TEOpUH

IlnannpoBanue NpoeKTa

VYrpaBineHue nporpaMMHBIM MPOEKTOM 3aBUCHUT OT MPABHJIBHOTO TUTAHHUPOBAHUS PalOT,
HEOOXOUMBIX [UJIsl €ro BBIMONHEHHs. [lnaH moMoraetT MeHemkepy MpeABHAECTH MPOOJIEMBI,
KOTOpPBIE MOTYT BO3HUKHYTh Ha KaKuX-In00 sTanax co3maanus [10, u pazpaboTaTh NpeBEeHTUBHBIC
MEpBI JUIsI UX TpenynpexaceHus Wiu perieHus. [lnaH, pa3paOoTaHHBI Ha HAYaJIbHOM JTare
MPOEKTA, PACCMATPUBAETCSI BCEMH €r0 YYaCTHUKAMH KaK PyKOBOJSIIHUMA TOKYMEHT, BHITIOJIHCHHE
KOTOPOT0 JAOJKHO MPUBECTH K YCHEIIHOMY 3aBEPIICHUIO MPOEKTA. JTOT NEPBOHAUATIbHBIN TUIaH
JIOJDKEH MaKCHMAJTbHO MTOAPOOHO OMMCHIBATH BCE ATAITBI peann3aliuy nmpoekra. Kpome pazpadboTku
MJIaHa MPOEKTa, HA MEHEIDKEepa JOKHUTCS 005S3aHHOCTh pa3paboTKU APYTUX BUIOB IUIAHOB. JTH
BH/IbI TUTAHOB KPATKO OMUCcaHbl B Tabmuie 3.1.

B nuctunre 1 nokazan nponecc miuanupoBanus co3nanus [10 B Buze nceBaokoa. 31ech
CI€JIaH aKIEHT Ha TOM, YTO IJIAHUPOBAaHUE — 3TO UTEpALMOHHBIN npouecc. [lockonbky B mpo-
11€CCe BBIMOJTHEHUS MPOEKTa MOCTOSTHHO TIOCTYIAET HOBast MH(OpMaIlus, TIaH T0HKEH PETYIsIpHO
nepecMaTpuBaThcs. BaxkHbIMH (hakTOpaMu, KOTOpBIE JOJDKHBI YUHUTHIBATHCS MPH pa3padoTke
TJIaHa, SIBISIOTCS (DMHAHCOBBIE M JICJIOBBIE 00s13aTeILCTBA Opranu3auu. Ecinm onn u3MeHsores,
9TH U3MEHEHHUSI TAK)Ke JIOJDKHBI HAWTH OTpa)kKeHUE B TUTaHE PadoT.

Ta6muna 4.1 - Bunas! mianos
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IIman

Onucanue

Ilnan xkagecTtBa

OnuchiBaeT CTaHAAPTBl U MEPONPUSATUS IO TMOAJECPKKE KadecTBa
paspabateiBacmoro [10

Ilnan arrecranumn

OnuceiBaeT criocoObl, pecypchl U epeueHb padoT, HEOOXOJUMBIX IS
aTTECTAIMU POTrPAMMHON CHCTEMBI

[Mnan  ympaBnenust | ONUCHIBAET CTPYKTYPY U MPOIIECCHI YIIPABICHHS KOHPUTypaIueit
KOHpUrypamuei

IInan conpoBoxk- | [Ipemmaraer mmaH MeponpusTHi, TPEOYIOMIMXCS AJIT COMPOBOKIACHUS
nenuns 110 IO B mporecce ero skcCIUlyaTalluM, a TaKXE pacdyeT CTOMMOCTH

COIIPOBOXKAECHMS U HEOOXOUMBIE 1JIsl ITOTO PECYPCHI

[Inan mo ympasie-
HUIO [IEPCOHAIOM

OnuceiBaeT MEpONPUATHUS, HAIIPABJIEHHBIE HA TIOBBIIIICHUE KBaTH(pUKa-
[IMY WICHOB KOMaH/IbI Pa3pabOTUYNKOB

KoHTpoJIbHBbIE 0TMETKH 3TANOB PadoT

Memnemxepy Uit opranusanuu mnporecca cozganus [10 u ynpasieHuss UM HeoOXxoauma
uHpopmanus. [Tockonbky camo mporpaMMHoe obecreueHHe Heocsi3aeMo, 3Ta YIpaBieHUYeCcKas
UHpOpPMAaLKs MOKET OBITh IOJydeHa TOJBKO B BHJIE JOKYMEHTOB, OTOOPaKAIOIIUX BBHIIOJTHEHUE
OUYepEeHOro 3Tana pa3paboTKH MPOrpaMMHOro npoaykTa. bes 3toil nHdopmau Henb3s CyIUTh
0 CTENEHU TOTOBHOCTH CO3aBa€MOr0 MPOAYKTa, HEBO3MOXHO OLIEHUTh IPOM3BEACHHBIE 3aTPaThl
WM U3MCHHTH Tpaduk padoT.

IIpy nnaHupoBaHUM Tpolecca ONPENENAIOTCS KOHTPOJbHBIE OTMETKM—  BEXH,
OTMEYAIOIINe OKOHYAHUE OIPENEICHHOro 3Tama pador. s Kakmoil KOHTPOIBHOH OTMETKH
co3/1aeTcs OTYET, KOTOPBIA MPEAOCTABIACTCS PYKOBOJCTBY MPOEKTA. DTU OTYEThl HE JOJKHBI
OBITH OONBIIMMH OOBEMHBIMHU JJOKYMEHTAMH; OHH JIOJKHBI IOJIBOJIUTH KPATKUE UTOTH OKOHYAHUS
OTJEJILHOTO JIOTUYECKU 3aBEpIIEHHOro 3Tama HpoeKTa. DTalloM He MOXeT ObITh, Halpumep,
"Hanucanune 80% koma mporpamm', MOCKOJIbKY HEBO3MOKHO IPOBEPUTH 3aBEPILIEHUE TAKOTO
"sTama"; KpoMme TOro, mojgoOHas MH(poOpMalMs NPaKTUYeCKH Oecriofie3Ha Ui yIpaBleHUs,
MOCKOJIBKY 37IECh HE 0TOOpaxkaeTcs CBsI3b 3TOro "3tana” ¢ Apyrumu stanamu cozaanus [10.

OObIUHO TO 3aBEpUIEHMHM OCHOBHBIX OOJBIIMX JTAloB, TaKuX Kak pa3paboTka
cnenuguKalnny, MPOEKTUpPOBaHWE U T.I., 3aka3zuuky [1O mpenocTaBisitoTCs pe3yiabTaThl HX
BBIMIOJIHEHUS, TAaK Ha3blBa€Mble KOHTPOJIbHBIE IPOEKTHBIE HJIEMEHThl. DTO MOXET OBITh
JOKYMEHTaIusl, IPOTOTUIl MPOTrPAaMMHOIO MPOJYyKTa, 3aKOHUYeHHble mozacucteMbl 110 u T.x.
KoHTposnbHBIE TPOEKTHBIE 3JEMEHTHI, MpenocTaBiseMble 3akazuuky [1O, mMoryr coBmaaath ¢
KOHTPOJIbHBIMU OTMETKaMHu (TOYHEe, C pe3yJbTaTaMH BBIIOJHEHUs Kakoro-nubo srama). Ho
oOpaTHOe yTBep)KaeHue HeBepHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHE INPOEKTHBIE
pe3yNbTaThl, KOTOPHIE UCIOIB3YIOTCS AJI1 KOHTPOJIS 32 XOJI0M BBINOJIHEHMS MPOEKTa, U OHHU, KaK
IpaBUJIO, HE PeAOCTaBIAOTCS 3aKkazuuky 110.

Jlia ompeneneHus KOHTPOJIBHBIX OTMETOK Bech mporuecc co3ganus 110 nomkeH ObITh
pa3OuUT Ha OT/ENbHBIE ATAIIBI C YKAa3aHHBIM "BBIX0Z0M" (pe3ynbTaToM) Kax10ro stana. Hampumep,
Ha pucyHke 4.1 rmokasassl 3Tanbl pa3padoTKu crnerupuKanuy TpeOOBaHUH B cilydae, KOraa Jisl ee
IPOBEPKHU UCHOJIB3YETCs] MPOTOTUIl CHCTEMBI, a TAKXKe IMPEJICTaBICHbl BBIXOJHBIE PE3YJIbTaThI
(KOHTPOJIbHBIE OTMETKHM) KaXKIOro JTama. 3/1eCh KOHTPOJIbHBIMH TPOEKTHBIMU 3JIEMEHTaMH
SBIISIOTCS TPeOOBAHUS U crielUpHUKAIN TpeOOBaHUIA.
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Pucynoxk 4.1 - Dransl nporiecca pa3padoTku cnenupukanuu

I'padux pador

CocraBienue rpaduka - 0JJHa U3 CaMbIX OTBETCTBEHHBIX Pa0OT, BHIIOIHIEMbIX MEHEKE-
pOM mpoekTa. 37ech MEHEIKEp OICHUBAET JIUTEIbHOCTh MPOEKTa, OMpEAEsieT PecypcChl, He-
00XOAMMBIE JIJIs1 pean3alii OTACIbHBIX ATAMOB PadOT, U MPEICTABISAET UX (ITAMBI) B BHJE CO-
[J1IaCOBaHHOW NOCJe10BaTeNbHOCTH. EClii JaHHBIM MpOoeKT mo100eH paHee peain30BaHHOMY, TO
rpaduk paboT MOCIEIHEro MPOeKTa MOXKHO B3Th 32 OCHOBY JUIs JAaHHOTO mpoekTa. Ho 3arem
CJIeIyeT y4ecTh, YTO Ha OTAENbHBIX dTamax HOBOI'O MPOEKTa MOTYT HMCIOJIb30BaThCSl METOABI U
MOJIXO/Ibl, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PaHEe.

Ecnu mpoekT sBisieTcs WHHOBAI[MOHHBIM, NEPBOHAYAIbHBIC OLIEHKH IJIUTEIBHOCTU WU
TpeOyeMBIX pecypcoB HaBepHSKa OyayT CIUIIKOM ONTHUMHUCTHYHBIMH, JaXe €CIU MEHeIKep
MOMBITAETCS MPEAYCMOTPETh BCE BO3MOXKHBIE HEOXKUIAHHOCTU. C 3TOW TOUKH 3PEHHUS MPOEKThI
coznanus [1O He oTnMUAIOTCS OT OOJBIIMX WHHOBAIIMOHHBIX TEXHUYECKHX NMPOEKTOB. HoBBIE
a’pOMNOPTHI, MOCTBl U JaXKe HOBbIE aBTOMOOWIM, KaK MPaBWIO, TOABISAIOTCS TO3Ke
NePBOHAYAILHO OOBSIBICHHBIX CPOKOB MX CIAa4M WJIM MOCTYIUICHUS HAa PBHIHOK, YeMy MPUYHMHON
ABIIAIOTCS HEOKUAAHHO BO3HUKININE MPOOIEeMbl M TPYAHOCTH. IMEeHHO mo3ToMy rpaduku pabot
HEOOXOJMMO TIOCTOSIHHO OOHOBJIATH 10 MEpe IOCTYIUIGHWSI HOBOW HH(OpMamuum o Xoje
BBITIOJTHEHHUSI IPOEKTA.

B mpomiecce cocrapnenus rpaduka (pucyHok 4.2) BECh MacCHB padOT, HEOOXOIUMBIX IS
peanu3anuy MpoeKTa, pa3dMBaeTCsl Ha OTAENbHBIC dTAlbl U OIICHUBAETCA BpeMs, Tpelyromieecs
JUTSL BBIIOJTHEHUST KKA0ro dTarna. OOBIYHO MHOTHE STalbl BHIIOIHAIOTCS MapauienbHo. [ 'paduk
paboT MOMKEH MPpeaycMaTpUBAaTh 3TO U paclpeeiaiTh IPOU3BOACTBEHHBIE PECYPChl MEX 1Y HUMU
HanOosiee ONTUMAaIbHBIM 00pa3oM. HexBaTka pecypcoB IUIsl BBIOJHEHHS KaKOTO-THOO KPUTH-
YeCKOro dTarna - 4actas MpuurHa 3aJIep>KKU BHITIOJTHEHHSI BCETO MPOEKTA.

JUTUTETsHOCTH 3TAaNlOB OOBIYHO JTOJDKHA OBITh HE MeHbIIE Henenu. Eciiu ona Oyier MeHb-
11e, TO OKa)XETCsl HI)KE TOUHOCTU BPEMEHHBIX OIL[EHOK 3TAIoB, YTO MOXKET NMPUBECTU K YACTOMY
nepecMoTpy Tpaduka pabor. Takke mermecooOpa3HO (B acleKTe YNPaBICHUS TMPOEKTOM)
YCTAaHOBUTh MAaKCHMAJIbHYIO JUIMTENIHOCTh 3TANoB, He npeBbimatonyto 8 wiu 10 Henens. Ecau
€CTb JTaIlbl, HIMEIOIIHE OONBIIYIO JUTUTEIHLHOCTD, UX CIEAYeT pa3OUTh Ha ATArbl MEHbIIEH [TH-
TEJIbHOCTH.

[Ipu pacuere IUTENBHOCTH ATAllOB MEHEDKEP JOJDKEH YYHUTBHIBATh, YTO BBIIIOJHEHHE
nar06oro 3tana He oboiaercs 6e3 OONMBIINX WM MAIEHBKUX MPpo0JieM U 3a/iepxek. PaspaboTunku
MOTYT JIOITYCKaTh ONIMOKY HITH 33JIep)KUBATH CBOIO pabOTy, TEXHUKA MOKET BBIMTH U3 CTPOS JINOO
anrmapaTHble WIM IPOrpaMMHBIE CPEICTBA MOJAECPIKKH Mpoliecca pa3paboTKH MOTYT IMOCTYIHTh C
oro3fanveM. Eciy nMpoeKkT WHHOBAIMOHHBIA W TEXHUYECKU CIIOKHBIM, 9TO CTAHOBUTCS JTOTIOJ-
HUTEJIBHBIM (DAaKTOpPOM MOSBICHHS HEMPEABUJICHHBIX MPOOIEM M YBETUYEHUS UIUTEIbHOCTH
peai3aIyy MPOeKTa IO CPABHEHUIO C ITEPBOHAYATHHBIMH OIICHKAMHU.

Kpome BpeMeHHBIX 3aTpaT, MEHEIKEp [OJDKeH pacCuuTaTh JIpyrue pecypchl,
HEOOXOMMBIC JJIS YCIIEIIHOTO BBITIONHEHUS Kaxaoro drtama. OcoOblil BHI PECYypcOB — 3TO
KOMaHJa pa3pabOTYMKOB, NPUBJICUEHHAs K BBIMOJIHEHUIO MPOEKTa. J[pyruMu BUAaMu pecypcoB
MOTYT OBITh HEOOXOIMMOE CBOOOIHOE ITUCKOBOE TMPOCTPAHCTBO Ha CepBepe, BpeMs
UCIOJIb30BaHUSI KAaKOro-IMOO CHeNualbHOrO O0OpYZOBaHUS U OIOJUKETHBIE CpelcTBa Ha
KOMaHIUPOBOYHBIE PACXOJIbI IEPCOHATA, PAOOTAIOIIETO HA/l IPOSKTOM.

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

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

I'paduk pabor 1o MPOEKTy OOBIYHO NPEACTABISICTCS B BHUAC HaOopa auarpaMMm u
rpadukoB, IMOKa3bIBAIOIIUX pa3OMeHue NPOEKTHBIX Pa0OT Ha JTambl, 3aBUCUMOCTH MEXIY
ATanamMu U pacrpeesieHre pa3padoTINKOB 10 ATANaM.

BpeMeHHbIe U ceTeBbIe THATPAMMBI

Bpemennbsie M ceTeBble IUArpaMMbl TOJIE3HBI JUIS TPEIACTaBIICHUs rpaduka padoT.
BpeMennas nuarpamma TmoOKa3bplBaeT BpeMs Hadajla M OKOHYAHMS KaKJIOTO 3Talma W €ro
JumTenbHOCTh. CeTeBasi AuarpaMMa OTOOpakaeT 3aBUCHUMOCTH MEXIY Pa3IMYHBIMH JTallaMu
MpOeKTa. DTU AUArPAMMBbI MOKHO CO3/1aTh aBTOMATHYECKU C MTOMOIIBIO MPOrPaMMHBIX CPEICTB
MOJIICPKKH YITPABJICHHS HA OCHOBE WH(OPMAIINH, 3I0KCHHON B 0a3¢ TaHHBIX MPOCKTA.

PaccmoTpuM 3Tanel HEKoero npoeKTa, Mpe/cTaBIeHHbIE B Ta0. 4.2, U3 KOTOPOH, B YaCTHO-
CTH, BUAHO, 4TO 3Tamn T3 3aBucut ot 3tana T1. 31o 3HauuT, yto 3Tanm T1 J0MKeH 3aBEpPIIUTHCS
npexsae, yeM HauHercs dtan 13. Hampumep, Ha 3Tane T1 nmpoBoAWTCS KOMIIOHEHTHBIN aHAIU3
C0371aBa€MOr0 MPOTPaMMHOI0 MPOAYKTA, a Ha 3Tane T3 — MpoeKTUPOBAHUE CUCTEMBI.

Tabnuia 4.2 - Dtansl npoekTa

Oran JlinrenbHOCTD (JIHK) 3aBUCHUMOCTh
T1 8

T2 15

T3 15 T1 (M1)

T4 10

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

T8 25 T4 (M5)

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

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

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

JIroOo¥ 3Tan He MOXKET HaYaThCsl, IOKa HE BBIMOJIHEHBI BCE 3TAIlbl HA BCEX MYTAX, BEAYIIMX
OT HayaJla MpoeKTa K JaHHoMy 3Tany. Hanpumep, stan T9 He MoXkeT HadaThCs, IIOKAa He OyAyT
3aBepuieHsl 3Tamnbl T3 u T6. OTMeTuM, YTO B JTaHHOM Ciydae JOCTUKEHHE KOHTPOIbHON OTMETKU
M4 roBOpHT 0 TOM, YTO 3TH 3TAIbI 3aBEPILIECHBI.

MuHumanbHOE BpeMsi BBIIOJIHEHNS BCErO MPOEKTa MOKHO pacCUUTATh, IPOCYMMHUPOBAB B
CeTeBO auarpaMMme JUIMTEIbHOCTH 3TalloB Ha CaMOM JUIMHHOM NyTH (IJIMHA TYTH 3/€Ch
U3MepsieTCsl He KOJIMYECTBOM 3TalloB Ha MYTH, & CYMMapHOH JJIUTENbHOCTHIO ATHUX 3TAIoOB) OT
HayaJsa [poeKTa /10 €ro OKOHYaHUs (3TO TaK Ha3bIBAEMBIH KpUTHUECKUI MyTh). B Hamem ciaydae
POJODKUTENBHOCTh MpoekTa coctaBiseT 11 Henmens wim 55 paboumx aneil. Ha puc. 4.3
KPUTUYECKUH MyTh MOKa3aH 0oJiee TOJICTHIMU JIMHUSAMM, YEM OCTalIbHbIEe MMyTH. TakuMm o0pas3oM,
o011asi MpOAOIKUTENBLHOCTh PEAIN3aLUU IIPOEKTa 3aBUCUT OT ITAINOB padOT, HAXOAIIUXCS Ha
KpuTHyeckoM mnyTu. Jltobas 3aaepikka B 3aBepIICHUH JHOOOro sTama Ha KPUTUYECKOM IyTH
NPUBEJET K 3aJI€PAKKE BCErO MPOEKTA.

3azep)kka B 3aBEPILLICHUU 3TAlOB, HE BXOJAIIMX B KPUTHMUECKUW MyTh, HE BIMUSAET Ha
MPOJOKUTEIBLHOCTD BCETO MPOEKTA JI0 TEX MOp, MOKa CyMMapHas JUIMTEIbHOCTh 3THX 3TaroB (¢
YUTOM 33/Iep)K€K) Ha KaKOM-HMOYJb IMyTH HE MPEBBICUT MPOJOJDKUTEIBHOCTH pPadOT Ha
kputnueckoM nytu. Hanpumep, 3aaepskka stana T8 Ha cpok, Mmenpmmii 20 qHEH, HUKaK He BIUSET
Ha O0IIyI0 MPOJIOJKUTENBHOCTD MpoekTa. Ha puc. 4.4 npeacrasieHa BpeMeHHas JuarpaMma, Ha
KOTOPOM MOKa3aHbl BO3MOXHBIE 33JIEP>KKH Ha Ka)XJ0M JTarle.
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Pucynok 4.4 - BpemenHas fuarpamma JUIMTEIbHOCTH 3TAIloB

CereBas AuarpaMma IO3BOJISCT YBUACTH B 3aBUCUMOCTH 3TAIlOB 3HAYUMOCTH TOI'O HUJIH
HHOI'0 3Tana i peajiu3alii BCCTO IMPOCKTA. Baumanue k sramam KPUTHYCCKOI'O ITYTU 4aCTO
MO3BOJISIET HAWTH CIIOCOOBI MX N3MEHEHHS C TEM, 9TOOBI COKPAaTHUTh NJIMTCIIbHOCTD BCCTO ITPOCKTA.

Menemxepsl UCHIOIB3YIOT CETEBYIO JUarpamMmy JUisl pacipesiesieHus pador.

Ha puc. 4.5 nokazano apyroe npejctaBieHue rpaguka padbot. To BpeMeHHas [uarpaMma

(vHOTIA HA3BIBaeMas MO UMEHH ee m300perarensi quarpaMMmoi ['aHTa) MOKeT ObITh TOCTPOEHA

IIPOrPaMMHBIMH CPEJICTBAMU MOJAEPKKH Ipoliecca ynpasiieHus. OHa NOKa3bIBaeT JJINTEIBHOCTD
BBIMOJIHEHUS] KaXJOT0 JTala W BO3MOXKHBIE HX 3aJepXKKH (TIOKa3aHBbI
IPSIMOYTOJIBHUKAaMHM ), @ TAKXKE JaThl Hauanaa U OKOHYAHMS KaKJI0T0 3Tarna. JTanbl KPUTUYECKOTO
IIyTU HE MMEIOT 3aTCHEHHBIX NPAMOYTOJIBHUKOB; 3TO O3HAYaeT, YTO 3aJEp:KKa C 3aBEpLICHUEM
JTAHHBIX JTAIlOB IPUBEIET K YBEIMYECHHUIO JNINTEIbHOCTH BCETO ITPOEKTA.
Tabnuua 4.3 - Pacnipenenenue UCIIOTHUTENEH MO Taram

Oran Wcnonaurens
T1 Jlxelin
T2 AHHa
T3 Jlxelin
T4 Dpen
T5 Mbpu
T6 AnHa
T7 Jxum
T8 ODpen
T9 Jlxelin
T10 AHHa
TI1 Open
T12 Open

3aTCHCHHBIMU

[Tomo6HO pacnpeneneHNI0 BPEMEHH BBITIOTHEHUS ATAIIOB, MEHEKEP JOJIKEH PACCUUTATH
pacrpezaesieHie pecypcoB 0 3TaraM, B YaCTHOCTH Ha3HAYUTh UCIIOJITHUTENIECH Ha KaKbli oTamn. B
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Tabi1. 4.3 MpuBEICHO pacnpeaenecHre pa3paboTIMKOB Ha KaXKIBINA ATAll, IPEICTABICHHBIN Ha PUC.
4.5.

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

&7 M7 187 257 /8 8/8 158 228 29/8 59 12/9 19/9
Gpeg | T4 | | !
T8 | {m
12
Oxein | T1
T3
L i |
Aiva | T2 | |
T6 [110 |
T
Lxotu [r7 | ;
I
Mapu T5 1
I i

Pucynok 4.5 - BpemenHas quarpamma pacrnpe/esieHus paboTHUKOB 110 3TaraM

B Oonpmmx opraHuzanusx OOBIYHO pabOTaeT MHOIO CIEHUATUCTOB, KOTOpBIE
3a/ICCTBYIOTCSI B TIPOEKTE MO Mepe HeoOxoaumocTu. KoHeduHO, TakoW MOIX0/I MOXKET CO3/1aTh
ofpeieNieHHble MPOoOIeMbl JJIi MEHEIKEpOB NMPOeKTOoB. Hampumep, ecnu crenuanucTt 3aHiT B
IIPOEKTe, KOTOPBIM 3aJEpKUBACTCS, 3TO MOXKET CO34aTh MPSMbIE CIOXKHOCTH M JIPYTHX
IIPOEKTOB, TJI€ OH TaKX€E JOJKEH Y4acTBOBATh.

[lepBonayanbHbIil rpaduk pabOT HEM30EKHO COAECPKUT KaKHe-HUOYIb OIIMOKH WM HEZl0-
pabotku. [lo mepe peanuzany NMPOEKTa PaCCUMTAHHBIE OLEHKH JJIUTEIbHOCTH BBIOJHEHUS
3TanoB paboOT AOKHBI CPaBHUBATHCA C PEAJbHBIMU CPOKaMHU BBINIOJHEHHUS STUX 3Tanos. Pe-
3yJIbTaThl CPAaBHEHHUS JIOJDKHBI HCIOJB30BAThCSA B KaYECTBE OCHOBBI Ui MepecMoTpa rpaduka
paboT emie He PEaTu30BAHHBIX ATAlOB MPOEKTa, B YACTHOCTH I TOTO, YTOOBI MONBITATHCS
YMEHBIIUTD JJINTENBHOCTD 3TAIIOB KPUTUYECKOTO ITYTH.

IocTaHoBKa 3a1a4M K NPAKTH4YeCKOii padoTe 4

1. I3yuuTh npejiaraeMblii TEOPETUUYECKUN MaTepual.

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

3. IlocTpouts AuarpamMmy pacnpeeNneHusi y4aCTHUKOB IPYIIIBI IO Taram.

4. [TocTpouTh CIHCOK BO3MOKHBIX PHUCKOB C YKa3aHWEM Ha3BaHUS U OMHCAHMS PUCKA.

5. IlpoBectu aHaIM3 PUCKOB.

6. Onucarb CTpaTEruo MJIAHUPOBAHUS PUCKOB.

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

BapuaHThl HHAUBUAYANBHBIX 32IaHUI

B cooTBercTBMM ¢ yka3zaHHOW MNpeAMETHON O0OJACThIO M KIJIACCOM pa3padaThIBaeMOi
UH(POPMALIMOHHOM CHCTEMBI MOCTPOUTh BPEMEHHYIO M CETEBYIO AHMarpaMMbl; IOCTPOUTH
JUarpamMmy pacrlpelesieHuss YYaCTHUKOB TPYIIBI 10 3TaraM; MOCTPOUTh CIUCOK BO3MOKHBIX
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PUCKOB C YKa3aHUECM HA3BaAHUA U OIMMCAHUSA PHUCKA; TPOBCCTU aHAJIN3 PUCKOB; OIMMUCATH CTPATCTUIO
IIJIAHUPOBAHUA PUCKOB.

Tabnuna 4.4 — InquBuyanbHbIC 3a1aHUS

Ne IIpeameTHas obacTb Kinacec UC

1 Cxutaf MRP

2 [Tpon3BOCTBEHHOE TIPEANIPUITHE ERP

3 Toprosoe npeanpusitue CRM

4 Topropoe npeanpusITHE SCM

5) Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CtpoutesibHOE NPEeANPUITHE HC yuera

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

10 | AnmaparHas vHQPACTPYKTypa IPEAIPUITHS DKcrepTHas CHCTeMa

Conep:xkanue oTyera

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

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

- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4acTh: KPaTKOE OINMCAaHWE LeJel NpoeKkTa. BBomHAs 4yacTh OTYETa JOJDKHA
BKJIIOUATh ITYHKTBI: YCJIOBHE 33Ja4U; IOPSIOK BHIIIOJHEHHS; IPOrpaMMHO-aNapaTHbIE CPEICTBA,
UCIIOJIb3yeMble IPU BBIIOJHEHUU PaOOTHI.

- OCHOBHAs 4acTh (OMKMCAaHKUE pabOThI): ONKMCaHNEe HH(POPMALIMOHHONW CUCTEMBI; BpEMEHHas
U ceTeBas JuarpaMMbl YOpaBieHHs IpoekToM paspabotku MC; auarpamma pacrpeneneHus
YYaCTHUKOB TPYIIBl MO 3TalaM; CHUCOK PHUCKOB; aHAJIM3 PUCKOB; CTpaTerusi IJIAHUPOBaHUS
PHCKOB.

- 3aKJII0YEHHE (BBIBOJBI);

- CIIUCOK UCIOJIb30BaHHON JIMTEPATYPBHI.

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

KoHnTpoJsbHbIe BONPOCHI

. YpaBiieHue KkauecTBOM IIPOrpaMMHOTO MPOYKTA.

. IIpouiecc mnanuposanus cosaanus [10.

. KonTponbHbIe OTMETKH 3TanoB padoT.

. lmarpamMMsl IPOLIECCOB U BPEMEHHBIE TUATrPAMMBI.

. BpemeHnHble U ceTeBble TUarpaMMBl.

. Pacnipenienienne ncnosHuTENEN 1O ATaniamMm

. TUIBI pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HAa JTAHHBIA MPOEKT
. Cxema nporiecca ynpasiaeHUs! pUCKaMH

. Pesynprarel aHaims3a pucKoB

O©CoOoO~NOoO O WDN P

IIpakTnyeckas padora 5. MeTo10/10rusl NPOEKTHOI0 MeHEIKMEHTAa MHKEHEPHbIX
3a1a4

Leanb padorel: M3ydeHue crpareruu yrnpapieHHs PUCKAMH MPH YIPABICHUU MPOCKTAMHU.
[TonyyeHue HaBBIKOB IO MPUMEHEHMIO JAHHBIX METOJOJOTMU i IUIAHWPOBAHUS IPOEKTA.
N3ydenune MeTo10B yIipaBiieHUs1 KaYECTBOM MPOEKTUPOBAHUS MHPOPMAIIMOHHBIX CUCTEM.
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[IpakTuyeckas paboTa HampaBieHa Ha O3HAKOMIJIGHHE C OCHOBHBIMH IOHSTHUSMHU
METO/I0JIOTUH YIIPABIICHUS ITPOEKTaMU, IOJYyYE€HUE HABBIKOB 11O IPUMEHEHHUIO JaHHBIX MMOHATUN
IpY MOCTPOSHHUH IIIaHA MPOEKTa, MOCTPOSHHs rpaduka padoT, pacnpeaeIeHUs UCIIOTHUTEICH,
YOpPaBJIECHUS PUCKAMM, M3YYEHHE METOAOB  YIPaBIEHHS  KAueCTBOM  HPOEKTHPOBAHUS
MH(QOPMALIMOHHBIX CUCTEM, H3YUECHHUSI METPUK KauyecTBa IPOTrPaMMHOT0 00ecTieYeHusl.

TpeboBaHust K pe3ynbTaTaM BIMOJIHEHHS IPAKTUYECKON padOThI:

[TocTpouth MOAENB yIIpaBIEHUS IPOEKTOM, BKIHOYAIOIILYIO:

- OIpENIEJICHUE BCEX ATAOB MPOEKTA, 3aBUCUMBIX ITAlOB, ONPENEICHUE TUTEIbHOCTH
ITAIoB;

- MOCTPOEHHE HA OCHOBE NOJIYYCHHBIX JAHHBIX CETEBOM M BPEMEHHOM Marpamm;

- TIOCTPOCHHE AUATPAMMBI pacrpeieleHrss PAaOOTHUKOB I10 TaraM;

- pa3paboTKy Moka3zarenieil KadyecTBa BBHIIOJHEHUS MPOEKTA IO ATaram;

- pa3paboTKy CcTpaTeruu ypapJieHHs PUCKaMH IO ATAIaM.

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

OcHoBBI TEOpUH

CrtpaTeruu ynpasJjieHUsl PUCKAMHU NIPH YNIPaBJIeHUH NPOEKTAMHU

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

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

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

armapaTHbeIX CPCACTB

Puck Tunsl prucka Onucanue pucka

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

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

OpraHu3anuen

HeroroBHocTh Puck miisa nmpoekra AmnmaparHble CpeCcTBa, KOTOPBIE

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

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

35



N3menenus B buznec-puck OCHOBHBIE TEXHOJIOTUU MOCTPOEHUS
TEXHOJIOTMH IIPOrPaMMHOM CHUCTEMBI 3aMEHSIFOTCS
paspabotku [10 HOBBIMH

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

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

1. Pucku nist mpoekTa, KOTOphIe BIUAIOT HA Tpaduk paboT WM pecypchl, HEOOXOAMMBbIE
JUISL BBITIOJIHEHUS IIPOEKTA.

2. Pucku st pa3pabaTeiBaeéMOro MpoayKTa, BIUSIONINE Ha KAY€CTBO MIIN TPOU3BOAUTEIb-
HOCTh pa3pabaTbIBAEMOI0 MPOrPaMMHOTO IPOAYKTA.

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

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

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

1. Ompenenenue puckoB. OnNpeAenstoTCs BO3MOXKHBIE PUCKHM JJIs INPOEKTa, JUIs
pa3pabaTbIBa€MOro NPOIyKTa U OU3HEC-PUCKHU.

2. AHamu3 puckoB. OLEHHMBAETCS BEPOATHOCTb U IOCIIEAOBATENBHOCTh IOSIBICHUS
PHCKOBBIX CUTYAILHi.

3. [InanupoBanue puckoB. IlnanupyroTcs MEpONpPUATHS O MPEAOTBPAILIEHUIO PUCKOB MITH
MUHHMM3ALHANA UX BO3JCHCTBHS HA IPOEKT.

4. MonutopuHr puckoB. [IocTosiHHOE OlleHHMBaHNUE BEPOSTHOCTEH PUCKOB M BBIIIOJHEHHE
MEPOIPUATHN 110 CMATYEHUIO ITOCIIEICTBUM MPOSBICHUS PUCKOBBIX CUTYaIlUMN.

Cnpepenexie . Axanaa MOHHTORMHE
pucKoa pHCKOE PHCKOS
Y

Y Y
CIvMcoK Crikcox MeponpuATHA No OLEHKH
NATEHUMANBHED NepBOCTENEHHEX NP AOTEPALLEHW r__,'..ﬁﬁa'
DHCKOS PHCKOB pHCKDE B

Pucynok 5.1 - I[Ipouecc ynpasineHus: puckamu

[Iponecc ynpaBneHus puckamu, Kak U JIpyrue MpOLECCHl IIJIaHUPOBAHUS, SIBISETCS UTE-
paLlMOHHBIM, BBIIOJIHSAEMBIM B TE€UEHHE BCEro Cpoka peanuszaunuu npoekra. CHavana pazpaba-
TBIBAIOTCS IUIAHBI YIPABJIEHUS PUCKAMH, 3aT€M IIOCTOSTHHO OTCIIEKMBAETCS CUTYalHsl BOKPYT
peanuzanuu npoekrta. [Ipu mocTyruieHun HOBOM MH(OpPMAIMM O BO3MOMKHBIX PHUCKaX 3aHOBO
IIPOBOJIUTCS aHAJIU3 PUCKOB U MEPBOCTENIEHHOE BHUMAHUE yIEIsAeTCs HOBBIM puckam. [Io mepe
NOCTYIUICHUsI HOBOW HMH(OpManuy TakkKe H3MEHSAIOTCS IJIaHBl MEPONPUSATHH MO MpenoT-
BPALCHUIO U CMATYEHUIO PUCKOB.
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PesynbraThl mpouecca ynpaBlIeHHs PUCKaMH JOKYMEHTUPYIOTCS B BHUJIE IIJIAHOB
ynpasieHus puckamu. OHM JTOJDKHBI BKJIFOYATh OIMCAHME BO3MOJKHBIX ITPOEKTHBIX PUCKOB, MX
aHaJU3 ¥ MEepEeYeHb MEPONPHUATHI, HEOOXOIUMBIX IS YIIPABICHHS PUCKAMH.

Onpenesienne pucKoB

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

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

1. Texnonornyeckue pucku. Ilpouctexaror U3 NporpaMMHbBIX U allllapaTHBIX TEXHOJIOTUH,
HAa OCHOBE KOTOPBIX pa3pabaThiBaeTCs CUCTEMA.

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

3. OpranuzanuoHHble pucku. [IpoHcTekarOT W3 OPraHU3AIMOHHOTO OKPY>KEHUs, B
KOTOPOM BBIIIOJIHSAETCS TIPOEKT.

4. lnctpymeHTanbHble pucku. CBsi3aHsbl ¢ ucnonb3dyeMbiMu CASE-cpencTBaMu u ipyrumu
CpeICcTBaMU MOAEPKKHU Ipouecca cozganus 110.

5. Pucku, cBsa3aHHBIE C CHUCTeMHBIMH TpeOoBaHUSMU. [IposBISIOTCS TpU HW3MEHEHUU
TpeOoBaHuU, NpeaAbIBIAEMbIX K pa3padaTbiBA€MON CUCTEME.

6. Pucku ouenuBanus. CBsi3aHbI C OLICHUBAHUEM XapaKTEPUCTUK MPOTPAMMHON CUCTEMBI
U PECYpCOB, HEOOXOAUMBIX Ul pealn3alliy IPOEeKTa.

B tabun. 5.2 npencTaBieHbl HEKOTOPbIE TPUMEPHI, OTHOCSIIMECS K KaX10i U3 OMHMCaHHBIX
KaTteropuil puckoB. Pe3yiabTaToM 3Tamna onpeneiaeHuss puckoB OyleT NIMHHBIA CIHCOK BO3MOX-
HBIX PUCKOB, KOTOPbIE MOTYT MOBIUATH Ha pa3pabaThiBaeMblii IPOrPaAMMHBIA MPOAYKT, MPOEKT
WJIM OpraHu3aluio-pa3padoTuuKa.

Tabnuia 5.2 - Kateropuu prckos

Kareropust puckos ITprmepsl pUCKOB

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

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

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

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

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

WNuctpymentanbable pucku | [Iporpammusiit koa, renepupyemslii CASE-cpenctBamu, He 3¢-
(heKTUBEH.

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

Pucku, CBSI3aHHBIE ¢ | U3smenenus TpeOoOBaHUI MPUBOAST K 3HAYUTEIHHBIM TOBTOPHBIM
CUCTEMHBIMU TPEOOBAHUSIMU | TEMHBIMU TPEOOBAHUSIMHU paboTamM MO MPOEKTUPOBAHUIO
CHUCTEMBI.
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[lepBoHavanbHas HeuyeTKas (QOPMYIUPOBKA TMOJIH30BATEIbCKUX
TpeOOBaHUI MpHUBENa K 3HAYUTEIHHBIM U3MEHEHUSM CHCTEMHBIX
TpeOOBaHUI, MPOSBUBIIMXCS Ha MO3JHUX CTaAMUSIX pa3paboOTKu
IIPOEKTa

Pucku oniennBanus Henoonenku BpeMeHU BBIIOTHEHUS MPOEKTA.

CkopocTh BbIsIBIICHUSI Je(EKTOB B CHCTEME HIDKE paHee
3arIaHUPOBAHHOM.

Pa3smep cucTeMbl 3HAYUTENBHO TMPEBBINIACT MEPBOHAYATBLHO
pacCUYMTaHHBIN

AHaJIU3 PUCKOB

[Ipu ananm3e 1151 KaX10r0 ONPEAEICHHOTO PUCKA ITOICYUTHIBAETCS. BEPOATHOCTD €0 MpPOo-
SIBIICHUS U YIIepO, KOTOPBIH OH MOXKET HaHeCcTH. He cyIecTByeT MpoCThIX METOIOB BHITTOJTHCHHS
aHaJIM3a PUCKOB — B 3HAYMTEJIBLHON MEpE OH OCHOBAaH HA MHEHMH M ONbITE MEHeKepa. MoKHO
MIPUBECTH CIEAYIOLIYIO IIKAITY BEPOSITHOCTEN PUCKOB M UX MOCIIECICTBUM.

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

Bo3moxHbIN yiiepd OT PUCKOBBIX CHUTYallUd MOXKHO MOJPA3/IeiIUTh Ha KaTacTpoduue-
CKHI1, CEpbE3HBII, TEPIUMBII 1 HE3HAYNTEIbHBIN.

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

Tabnuua 5.3 - Cnucok puCKOB MOCIIe MPOBEACHHS UX aHAJIN3a

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

HeBo3moxxHO 1mogo0pats pabOTHUKOB ¢ TpeOyrommmces | Boicokast Karactpoduueckas
npodecCHOHATIBHBIM YPOBHEM

Benymuii pazpaborunk 3abonen B camoe kputuueckoe | Cpemssist Cepbe3Has

BpeMsI

[TporpaMMHbIe KOMIIOHEHTBI, UCII0JIb3yeMbl€ OBTOPHO, | CpeaHsist CepbesHas

UMEIOT ne(eKTsl, OTPaHUYMBAIOLINE ux

(G yHKIIMOHAJIbHBIE BO3MOKHOCTH

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

B opranmzanum, Bemonssoomeil paspaborky I1O, | Beicokas CepbesHas

MPOW30MIIa peopraHu3aIys, B pe3yJibTare 4Yero
W3MEHUIINCH PUOPUTETHI B YIIPABICHUH MPOCKTOM
baza nmaHHBIX, KOTOpasi MCIONB3yeTCss B MporpaMMHOil | CpemHsist CepnesHas
cucrteMe, He obecreuynBaeT 0O0PaOOTKY O0XKHIaeMOTO
o0BeMa TpaH3aKIHA

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

IlepBonavanbHast HEYeTKas ¢dopmynuposka | CpenHsist Tepnumas
I10JIB30BATEIbCKUX TpeOoBaHUI IIpHUBEIIa K

3HAYUTCIBbHBIM HU3MCHCHUSAM CHCTCMHBIX Tpe6OBaHHﬁ,
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NPOSBUBIIMXCS Ha TMO3JHUX CTaAMSIX pa3pabOTKu

MIPOEKTA

HeBo3MoxxHO opranuzoBaTh HeoOxoaumoe oOydenue | CpenHss Tepnumas
nepcoHalia

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

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

[Tporpammusrii kox, reaepupyembiii CASE-cpenctamu, | Cpemssist He3nauurenbHas
Hed(hPpeKTHBEH

KoHeuHo, Kak BEpOSITHOCTb PUCKOB, TaK M BO3MOXKHBIHN yIiepO OT HUX JOJDKHBI IepecMar-
pPHUBATHCS MPH MOCTYIJICHUH JOTOIHUTEIBHON MHPOPMALIMU 00 3TUX PHCKAX U IO MEpe peaju-
3allU¥ MEPOIPUATUH 1O ynpaBiaeHHuto uMH. [lo3ToMy nmogoOHbIe TaOIUIBI PUCKOB JOJIKHBI I1€-
peAenbIBaThCs Ha KaXKIO0W TEpaLuy IIpoLecca YIpaBIeHUs! pUCKaMH.

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

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

IInanupoBaHue pucKoB

[InannpoBaHue 3aKIH0YAETCS B ONPEAEICHUH CTPATETUH YIIPABJICHUS KaXKIbIM 3HAYMMBIM
PHUCKOM, OTOOpAaHHBIM JUIsi MOHUTOPUHIA IIOCJIE aHaJIW3a PUCKOB. 31€Ch TaKXkKe HE CYIECTBYET
OOIIENTPUHATHIX TOAXOJMOB JUIsl pa3palOTKM TaKUX CTPATerMd — MHOIO€ OCHOBBIBACTCS Ha
"qyThe" U OnbITe MEHEKepa npoekTa. B Tabi. 5.4 noka3aHbl BO3MOKHBIE CTPATETUH YIIPaBICHUS
OCHOBHBIMH PHCKaMHM, IPUBEAEHHBIMU B Ta0JI. 5.3.

Tabnuua 5.4 - CtpaTeruu ynpaBjieHUs] pUCKAMU

Puck Crparerus

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

(MHAHCOBBIX 11€JIel OpraHu3aluu

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

bonesnu nepconana PeopranuzoBarb paboTy KOMaH bl pa3pabOTYMKOB TAKUM 00pa3oM,

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

HledexTHbIe cucTeMHBIE | 3aMEHHUTh TOTCHIMAIBHO Ne(EeKTHBIE CUCTEMHBIE KOMIIOHEHTHI
KOMITOHEHTHI MOKYITHBIMU KOMITOHEHTaMH, TApaHTUPYIOIIMMH KaueCTBO PaOOTHI
N3menenus tpeboBanuii | [lombiTaThess  ompenenuTs TpeOOBaHHS, HamOOJee BEPOSITHO
MOJIBEPKCHHbIE H3MEHEHUSIM; B CTPYKTYPE CUCTEMBI HE 0TOOpaxarth
JeTaTbHYI0 HH()OPMAITUIO
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Peopranuzanust [ToaroToBUTh KpaTKuili JOKYMEHT MJii PYKOBOJICTBA KOMIIAHUH,

KOMITaHHH- MOKAa3bIBAIOUIMN BaXXHOCTh JIAaHHOTO TMPOEKTa I JIOCTUKEHUS

pazpaboTunKa (hMHAHCOBBIX IIeJIeH KOMITAHUH

Henocrarounas PaccMoTpeTh BO3MOXKHOCTh MOKYIKHM 00J€€ IPOU3BOJUTENBHOM

MIPOU3BOIUTEITHHOCTD 0a3nl JTaHHBIX

0a3nl JaHHBIX

Hemoouenkn  Bpemenu | PaccmMoTpeTs BOIPOC O TIOKYNKE CHCTEMHBIX KOMITOHEHTOB,

BBITIOJIHEHUS TIPOEKTA HCCIICA0BATh BO3MOXKHOCTb HCIIOIb30BaHUS reHeparopa
MIPOrpaMMHOTO KOJIa

CyliecTByeT TpU KaTerOPUH CTPATETUi yIpPaBICHUS pUCKAMHU.

1. Crpareruu npenorBparieHust puckoB. COrfiacHO 3TUM CTPATETUsAM CJe1yeT MPOBOIUTh
MEPONPUSITHS, CHIKAIOIIUE BEPOSITHOCTb MPOSIBICHHUS PHUCKOB. [IpuMEpOM MOKET CIIyXKUTh
CTpaTerusi UCKJIIOUEHHUsI MOTEHIUAIbHO 1e(PEKTHBIX KOMIIOHEHTOB, OMMCAaHHAasA B Ta0. 5.43

2. MuHuM#3aMOHHbIe cCTpaTeruy. HampasieHsl Ha yMEHbIIEHHE BO3MOXKHOTO yiiep0a oT
puckoB. [Ipumepom cioyXuUT cTpaTerdsi yMEHbIIEHHUS yiiepba OoT OOJEe3HHM YJICHOB KOMAaH/bI
pa3paboTuukoB (cM. Tadim. 5.4).

3. IlnanupoBanue "aBapuiiHpix" cuTyanuid. COrIacHO STUM CTpaTerusM HEOOXOIUMO
MMETh IUIaH MEPONPHUATHI, KOTOPBIE CIIEYET BHIMOJHUTH B CIIy4ae MPOSIBICHHUS PUCKOBOM CH-
Tyauuu. B Tabn. 5.4 310 cTparerus moBeACHUS MPU BO3HUKHOBEHHH (DMHAHCOBBIX MPOOIEM Yy
OpraHu3aIn-pa3padoTIHKA.

MOHUTOPUHT PUCKOB

MOHMTOPUHTI PUCKOB 3aKJIHOYAETCS B PETYISIPHOM IIEPEecUYeTe BEPOSITHOCTEH PUCKOB U
yiiep06a, KOTOPhId OHM MOTYT HaHecTd. J{Jis 3TOro HeoOXOIUMO MOCTOSIHHO OTCIIEKUBAThH (ak-
TOPBI, KOTOPBIE BIHSIOT HA BEPOSATHOCTh PUCKOB U BO3MOXKHBIH yIiep0. DTu (HaKkTOpHI 3aBUCST OT
TUTIOB pucKa. B Tabn. 5.5 npuBeaeHb! NpU3HAKH, KOTOPBIE IOMOTAIOT ONPEAEIUTh THIT PUCKA.

Tabnuma 5.5 - IlpusHaku puckoB

Tun pucka IIpusHaku
TexHonornueckue 3aepKKH B MOCTaBKE 0OOPYAOBAHMS WM MPOTPAaMMHBIX CpPEICTB
puCKH NOAJEPKKHU nporecca cozaanus 10, MHOrouncineHHble JOKyMEHTH -

POBaHHBIC TEXHOJOTHYCCKUC HpO6J’IeMBI

Puckmu, cBs3aHHBIC

Huskoe MOpaJIbHOC€ COCTOSHHE ICPCOHATIA, HATAHYTHIC OTHOIICHUA

IIEPCOHAJIOM MEX/y YWIeHaMH KOMaH bl pa3pab0TYNKOB, HU3KOE KaYeCTBO BHITOJ-
HEHHOW paboThI

OpranuzannoHHbIE Pa3sroBopel cpenn mnepcoHana O NAacCUBHOCTH M HEIOCTaTOYHOM

pUCKHU KOMIIETEHTHOCTH BBICHIETO PYKOBOJCTBA OPraHU3alUN

WNHcTpyMeHTalIbHBIE Hexenanue pa3pabOTUYMKOB HMCIIOJIb30BaTh MPOIPAaMMHBIE CPE/ICTBA

PUCKH nojyiep Kk, HeomoOpurenbHble oT3bIBEI 0 CASE-cpencrtsax,

3aIpoChHI HA Ooiee MOIITHBIC MHCTPYMCHTAJIBHBIC CPCACTBA

Pucku, cBs3adHbIe
CUCTEMHBIMU
TpeOOBaHUSIMHU

HeobxomumMocTh mepecMOTpa MHOTHX CHCTEMHBIX TpeOOBaHMIA,
HEJ0BOJICTBO 3akazunka [10

Pucku onieHuBaHus

W3menenus rpaduka paboT, MHOTOYHCIEHHBIC OTYETHI O HAPYIIICHUH
rpaduka pabot

MOHUTOPHHT PUCKOB JIOJKEH OBITh HEMPEPHIBHBIM IPOIIECCOM, OTCIISKUBAIOIIIMM X0/ BbI-
MIOJIHEHHSI MEPONIPUATUHI MO YNPABICHUIO PUCKaMH, IPU 3TOM KaKJIbIiI OCHOBHOM PUCK JTOJIKEH
paccMaTpuBaThCs OTAEIBHO.

IlocTaHoBKa 3a71a4H K NPAKTHYECKOii padoTe 5

1. U3yunTs npennaraeMplii TEOPETUUECKUM MaTepHall.
2. IlocTpouTh BPEMEHHYIO U CETEBYIO TUArpaMMbl JUIsl BHIOPAHHOTO MTPOEKTa.
3. IlocTpouts AuarpamMmy pacupeeNneHusl y4aCTHUKOB TPYIIIBI IO TaraMm.
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4. ITocTpoUTh CIUCOK BO3MOXHBIX PHUCKOB C YKa3aHHUEM Ha3BaHUS M OMMCAHUS PUCKa.

5. IIpoBecTn aHanm3 pUCKOB.

6. OnucaTh CTpaTeruio MIIAaHUPOBAHUS PUCKOB.

7. IlocTpouTh OTYET, BKITIOYAIOIIHI BCE OIyYEHHbIE AUArPAMMBl M OITUCAHUE CTPATETUU
IUTAHUPOBAHMS PUCKOB. [IpeicTaBUTh OTYET MO MPAKTUYECKON paboTe I 3alIUTHI.

BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

B cooTrBeTcTBMM ¢ yKa3aHHOH NpeAMETHOW O00NacThI0 M KJaccoM pa3palaThiBaeMoi
MH(POPMALIMOHHOM CHCTEMBl IOCTPOUTb BPEMEHHYIO M CETEBYIO JAMarpaMMbl; I[OCTPOUTh
AuarpaMmy pacrnpeacCiiCHUA YYaCTHUKOB TIPYIIIBI IO 3TalaM; IMOCTPOUTH CIHMCOK BO3MOXHBIX
PHCKOB C yKa3aHMEM Ha3BaHUs U ONMCAHMs PUCKA; IPOBECTH aHAJIU3 PUCKOB; OMUCATh CTPATETUIO
IJIaHUPOBAHUA PUCKOB.

Tabnuna 5.6 — lnnuBuyanbHble 3aJaHUS

Ne | Ilpenmernast o6sacth Kiacc IC

1 Cxiazg MRP

2 IIpon3BOACTBEHHOE IPEANIPUATHE ERP

3 Topropoe npeanpusITHE CRM

4 Toprosoe npennpusrue SCM

5 Topropoe npeanpusITHE B2C

6 ITopran B2B

7 CtpoutenbHOE IpenpusTie NC yuera

8 Beicuiee yueOHOe 3aBesieHUE N C ympaBienus
9 WudpactpykTypa npeanpusTis CIIIIP

10 | AnmaparHas MHQpacTpyKTypa NpeanpusTus DKclepTHas cuctemMa

Conep:xanue oTyeTa

ITo BeIMOTHEHHOI paboTe cocTaBisieTcss 0TueT. OTUET BBINOIHAETCS B 3JIEKTPOHHOM BUJIE.
[To BBIMOJIHEHHOMY OTYETY MPOBOAUTCS 3alIUTa MPKTUYECKON pabOTHI.

OTuer mO NpakTUYEeCKOl paboTe IOMKEH COCTOATh M3 CIEAYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJIHas 4acTh: KpaTKOE OIKCaHue lenel npoekTta. BBomHas yacTh oTyeTa J10JKHA
BKJIIOUATh ITyHKTBI: YCJIOBHE 3aa4U; IOPSIOK BBIIIOJHEHUS; TPOrPaMMHO-aNapaTHbIE CPEICTBA,
UCIIOJIb3YEMbI€ IIPU BBHITIOJTHEHUH PAOOTHI.

- OCHOBHas 4acTh (OnucaHue paboThl): ONUcaHue HH(OPMAIIMOHHON CUCTEMBI; BpeMEHHast
U ceTeBas JAMarpaMMbl YIpaBieHHs NpoekToM paspabotku WC; nuarpamma pacrpeaencHus
YYaCTHUKOB TPYIIBI IO 3TalaM; CIHMCOK PHUCKOB; aHAJIM3 PUCKOB; CTpaTerus IUIAHUPOBaHUS
PHCKOB.

- 3aKJII0YCHHE (BBIBOJIBI);

- CIIMCOK UCIOJb30BaHHON JTUTEPATYPHI.

3amyra oTyeTa Mo NpakTHUECKOW padoTe 3aKII0YaeTCs B MPEAbABICHUN MPENoIaBaTelo
MOJIyYEHHBIX Pe3yJIbTaTOB B BUJIE (ailyia U JEeMOHCTPALUU IOJTyYEHHBIX HaBBIKOB IPU OTBETaX Ha
BOIIPOCHI ITPENOAaBaTelsl.

KoHTpoJibHBIE BONIPOCHI

1. VopasneHue puckaMu npu MPOEKTUPOBAHUK TPOTPAMMHOTO MPOTYKTA.
2. Ilpotecc ynpaBieHUsT PUCKAMHU.

3. KoHTponbHBIE OTMETKH 3TANoOB padoT.

4. JIlnarpamMMbI IPOTIECCOB U BPEMEHHBIC THarPaMMBI.

5. Bpemennslie u ceTeBbie AMarpaMMbl.

6. Pactipenenenue ucnoaHuTeNeH 1o dTaram
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7. Turbl pUCKOB, KOTOPhIE MOTYT OKa3aTh BIMSHUE HA JAHHBIA MPOCKT
8. Cxema mporecca yrpaBiIeHUs] pUCKaMHU
9. Pe3ynbTaThl aHAIN3a PUCKOB

IIpakTuyeckasi padora 6. MeToabl ynpaBJjieHHsI KA4eCTBOM MHKEHEPHOT0 MPOEKTAa

Lean padorel: M3yuenue crpateruu ynpasieHUs KAYECTBOM TPH YIIPABICHUN POCKTAMHU.
[lonyyeHue HaBBIKOB IO MPUMEHEHHMIO JAHHBIX METOJNOJOTMU IJis IUIAHUPOBAHUSA IIPOEKTA.
N3ydeHune MeTo10B yIipaBiieHUs] KaYECTBOM MPOEKTUPOBAHUS HH(POPMAIIMOHHBIX CUCTEM.

[IpakTnueckass paboTa HampaBiieHa Ha O3HAKOMJICHHME C OCHOBHBIMH TMOHATHUSMU
METOJIOJIOTUH YIIPABJIEHHUS MPOECKTAMHU, ITOJTYYEHHE HABBIKOB 110 IPUMEHEHUIO JAHHBIX MOHATU M
IPU MOCTPOSHUH TJIaHA MPOEKTa, MOCTPOeHus rpaduka padboT, pacrpeneacHus: UCIOTHUTENEH,
YIPABJIECHUS PUCKAMH, M3y4EHUE METOJOB  YIPaBICHUS  KAYECTBOM  IPOEKTUPOBAHUS
MH(GOPMAITMOHHBIX CUCTEM, U3YUYEHHUSI METPUK KauecTBa MPOrPaMMHOI0 00eCIeueHusI.

TpeboBaHust K pe3ysbTaTaM BbIIOJIHEHUSI IPAKTUYECKON padOThI:

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

ITocTaHoBKa 3a1a4H K NPaKTHYECKOii padoTe 6

1. U3yunTs npearaeMplii TEOpETUUECKUM MaTepHall.

2. Pa3zpaboTaTh METOJOJIOTHEIO YIIPABJIEHUS KaUe€CTBOM IPOEKTA.

3. Pa3zpaboraTh anropuTMbl ONpeaesieHIs KauecTBa MPOEKTa

4. OnucaTh METPUKH KauecTBa IPOEKTa

5. IloctpouTth OTYET, BKIIIOYAIOLIUI BCE IOJIyY€HHbIE NaHHbIE. [IpeacTaBuTh OTUET 1O
IPaKTUYECKON paboTe JUIsl 3aIlMTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUH

B cootBercTBUM C yKa3zaHHOW INpeAMETHON 001acThi0 M KjaccoM pa3pabaTbiBaeMOM
CHCTEMBI pa3paboTaTh METPUKHU OLIEHKU KauecTBa MPOEKTa.

Tabnuma 6.6 — nnuBuayanpHbIC 3aJaHUS

No IIpenmerHas o6nacth Kimacc UC

1 Cxiazg MRP

2 ITpon3BOICTBEHHOE MTPEAIIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CTtpouTtenbHOE NPEeANPUITHE NC yyera

8 Briciiee yaeOHOe 3aBeieHue NC ympaBrienus
9 WubpacTpykTypa npeanpusTis CIIIIP

10 | Anmaparnas nHQpacTpyKTypa NpennpusIThs OKCnepTHas cucrema

Conep:xanue oTyeTa

[To BeImoOMHEHHOM paboTe cocTaBisgeTcs oT4eT. OTUET BBIMOIHAETCS B 3JIEKTPOHHOM BUJIE.
[To BBINOJIHEHHOMY OTYETY MPOBOAUTCS 3aIIUTA MPAKTUYECKONH PabOTHI.

OTder TO NpPaKTHYECKOH paboTe JJOIKEH COCTOSITh W3 CIHENYIOIIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAs 4YacTb: KpaTKOE ONMUCaHUE LieJIed NMpoeKTa. BBOAHAs 4acTh OTYETa JOJKHA
BKJIIOYATh ITyHKTBI: YCJIOBHE 3a7a4U; IOPSIOK BBIIOJHEHUS; IPOrPaMMHO-ANIapaTHbIE CPEICTBA,
UCTIOJIb3yEMbIE TIPU BBHIIIOIHEHUN PaOOTHI.
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- OCHOBHAs 4acTh (onucanue paboThl): ONUcaHrue HH(OPMAIIMOHHON CUCTEMBL; BpEMEHHAS
W ceTeBas JWarpaMMBbl yIpaBlIeHUs TpoekToMm pazpabotku MC; nuarpamma pacmnpeneiacHus
YYaCTHUKOB TPYMIBI MO 3Tanam; CIUCOK PHUCKOB; aHAJIM3 PUCKOB; CTPATETUs IUIAHUPOBAHMS
PHUCKOB.

- 3aKJII0UYEHUE (BBIBOJbI);

- CIIHCOK MCIOJIb30BAaHHOM JINTEPATYPHI.

3ammrTa oT4eTa Mo MPAKTUYECKON paboTe 3aKI0YaeTCs B MPEAbIBICHUH MPENOIaBATEIIO
MOJIYYCHHBIX PE3yJbTAaTOB B BUJE (aiiia v JEMOHCTPAIIMU TTOJIYYCHHBIX HABBIKOB MPH OTBETaX Ha
BOIIPOCHI IIPETOIaBATEIIS.

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

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

[IpakTnueckast paboTa HampaBieHa Ha O3HAKOMJIEHHE C COBPEMEHHBIMU TEXHOJIOTUSMU
MEHEIKMEHTa MH)KEHEPHBIX 3a7a4, OJy4YeHHUE HAaBBIKOB 10 MPUMEHEHUIO TaHHBIX MOHITHHA MPU
IOCTPOCHUH IUTaHA MPOEKTa, MOCTpoeHHs rpaduka paboT, pacmpenesneHus] HCIOIHUTENCH,
yIOpaBlIeHUS  pPUCKAMM, HW3YYEHHE METOJOB  YIPABICHHS KA4eCTBOM  HPOCKTUPOBAHMUS
UH()OPMALMOHHBIX CHCTEM, U3YYCHHUS] METPUK KauecTBa MPOrPAMMHOT0 00CCIICUCHHSI.

TpeboBanust K pe3ylbTaTaM BIMOTHEHUS IPAKTUYECKON PadOThI:

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

IocTanoBKa 3a1a4u K NPAKTHYeCKOii padoTe /

1. 3yuuTs npeaiaraeMsplii TCOPETUUECKHUIM MaTepHar.

2. OnucaTh CTpaTETUIO UCIIOJIb30BAHMS TEXHOJIOTHI MEHE)KMEHTA WHKEHEPHBIX 3a]1a4.

7. IlocTpouTh OTYET, BKIFOYAIOIIHI MTOJTYYCHHBIC JAHHBIC  OMTMCAHUE CTPATET MK ITPOCKTA.
[IpencTaBuTh OTYET MO MPAKTUYECKOM paboTe NI 3aIUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

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

Tabnuma 7.6 — InnuBuayanpHbIe 3aJaHUS

No IIpenmerHas o6nacthb Kimacc UC

1 Cxiazg MRP

2 ITpon3BOICTBEHHOE MTPEANIPUATHE ERP

3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 ToproBoe npeanpusiTHe B2C

6 ITopran B2B

7 CTtpouTtenbHOE NPEeANpPUITHE NC yyera

8 Briciiee yaeOHOe 3aBeieHue NC ympaBienus
9 WubpacTpykTypa NpeanpusThs CIIIIP

10 | Anmaparnas nHQpacTpyKTypa NpeanpusThs OKCnepTHas cuctema

Conep:xanue oTyeTa

[To BeImOTHEHHOM paboTe cocTaBiseTcs 0T4eT. OTYET BBITIOIHSIETCS B AJICKTPOHHOM BUJIE.
[To BBIIOTHEHHOMY OTYETY MPOBOJAUTCS 3aIUTa MPAKTUYECKON pabOTHI.

OTder NO NpPaKTHUYECKOH paboTe JODKEH COCTOSITh W3 CIHEAYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIBHBIN JIKCT;
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- BBOJIHAs 4YacTh: KpaTKOE OIHKCaHUE IeNiel mpoekTa. BBomHAas 4acTh OT4YeTa JIOJDKHA
BKJTIOYATH ITYHKTHI: YCJIOBUE 33]1a4M; MTOPSIO0K BHITIOJTHEHUS; TPOrpaMMHO-aIapaTHbIC CPEICTBA,
UCTIOJIb3YEMbIC TIPH BBHITIOJTHEHUH PAOOTHI.

- OCHOBHAs 4acTh (OMMHUCaHue padOTHI).

- 3aKJII0UYEHUE (BBIBOJbI);

- CITUCOK MCIIOJIb30BaHHOW JINTEPATYPHI.

3amuTa oTYeTa MO MPAKTHYECKON paboTe 3aKII0YaeTCs B MPEABIBICHUH TIPEIIOIaBATEIIO
MIOJTYYCHHBIX PE3yJIbTaTOB B BUJC (aiiyia v JEMOHCTPAIIMH MTOJTyYCHHBIX HABBIKOB ITPH OTBETaX Ha
BOTIPOCHI ITPETIOAaBaTEIIs.

IpakTuueckas padora 8. 'uOKkasi MeTo10JI0THs YIIpaBjaeHus npoekTamu: Agile,
Scrum, Kanban, XP, APF

Heanb pabGorel: M3yuenue crpareruii yrmpaBiIeHHs HWHKEHEpHBIMH mpoektamu: Agile,
Scrum, Kanban, XP, APF.

[IpakTnueckass paboTa HampaBieHa HAa O3HAKOMJICHHE C OCHOBHBIMH CTpAaTErHAMH
yrnpasienus npoektamu: Agile, Scrum, Kanban, XP, APF wu, mnonydeHue HaBBIKOB I10
MPUMEHEHHIO JIAHHBIX MOHATHH MPH IMOCTPOCHUM IIaHA IPOEKTa, MOCTPOeHUs rpaduka pador,
pacrpeeeHus HCIOJHUTEIICH, YIIPABICHUS PUCKAMH, H3YYCHHE METOIOB YIIPABIECHHUs KayeCTBOM
OPOEKTUPOBAHUS MH(POPMALMOHHBIX CHCTEM, H3y4eHHs METPUK KadyecTBa IPOrpaMMHOTO
obecrieueHus.

TpeboBanwust K pe3ysIbTaTaM BBIIIOJHEHUS IPAKTHIECKOH pabOThI:

[ToctpouTh MoOIENb yIpaBICHUS IPOCKTOM, BKIIOYAIONIYI0 OINKCAHHE CTpaTerHii
yIpaBJIeHUs] MHXKeHepHbIME TpoekTamu: Agile, Scrum, Kanban, XP, AP.:

ITocTaHoBKa 3a1a4H K NPaKTHYeCKOii padoTe 8

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.
2. Onucath CTPaTETHIO NPOEKTA.
7. IlocTpouTh OTYET, BKIIIOYAIOIIMI ONMCaHUE CTpaTeruu npoekra. [IpenctaBuTh 0T4eT MO

HpaKTI/I‘{CCKOﬁ pa60Te JJIA 3alllUTHI.
BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

B cootBercTBUM C y1<a3aHH0171 npenMeTHoﬁ 00JIaCTBI0O U KJIACCOM pa3pa6aTLIBaeM0171
MH(OPMALIMOHHON CHUCTEMBI MOCTPOUTH CTPATErHIO YNPABICHHS HH)KEHEPHBIM IPOEKTOM Ha
ocHose: Agile, Scrum, Kanban, XP, APF.

Tabnuma 5.6 — InnuBuayanpHbIe 3aJaHUS

Ne | Ilpenmernast o6sacth Kiacc IC

1 Ckiang MRP

2 [Ipon3BOCTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npenmnpusTue SCM

5 Toprosoe npeanpusiTe B2C

6 ITopran B2B

7 CtpoutesbHOE NPEeANpUsITHE NC yuera

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

10 | AnmaparHas uHQpacTpyKTypa NpeanpusTus DKcIepTHas cucTemMa

Conep:xkanue oTyera

[To BeIMoOMHEHHOM paboTe cocTaBisgeTcs oT4eT. OTUET BBHIMOIHIETCS B SJICKTPOHHOM BHUJIC.
[To BBIMOIHEHHOMY OTYETY IPOBOAUTCS 3aIUTa MPAKTUYECKOU PabOTHI.
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OTuer TO NPaKTUYECKOH padoTe IOMKEH COCTOSATh M3 CIEAYIONIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4acTh: KpaTKOE OIKCaHue Ienel mpoekTa. BBomHas yacTh oTueTa AOHKHA
BKJIIOYATh ITyHKTHI: YCJIOBHE 33J]a4M; MOPSAIO0K BHIIIOJTHEHHUS; TPOrPaMMHO-aIIapaTHbIe CPECTBA,
UCIOJIb3YEMbI€ ITPU BBHITIOJTHEHUH PAOOTHI.

- OCHOBHAas 4acTh (onmucaHue padoThl):.

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIMCOK MCII0JIb30BAaHHOU JINTEPATYpHI.

3amuTa oTYeTa MO MPAKTHYECKOH paboTe 3aKI0YaeTcs B MPEAbIBICHUHN MIPETIOAABATEIIO
MOJIyYEHHBIX PE3yIbTaTOB B BUE (aiisia U IEMOHCTPALIUH MTOJyYSHHBIX HABBIKOB ITPHU OTBETAaX Ha
BOIPOCHI IIpernogaBaTels.

4. VYYEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHbBI

4.1. IlepeyeHb OCHOBHOW U JOMOJHUTEILHOM JIUTEPATYPbl, HEOOXOAMMOM A5
OCBOCHHUSA TUCHHUILTNHEI

4.1.1. IlepeyeHb OCHOBHOI JIMTEPaTypPhI

1. AnucumoB, A.A. MenemxkmeHT B chepe MHPOPMAMOHHONW OC30MACHOCTH @ KYpC
nexuuit / A.A. Aaucumos. - M. : Uatepuer-Yuusepcuter Mudopmanmonnsix Texunonoruit, 2009.
- 176 c. - (OcuoBbel uH(pOpMaMOHHBIX TexHoJoruit). - ISBN 9778-5-9963-0237-6 ; To xe
[Onexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232981.

2. npopmMannoHHbI MEHEDKMEHT : yueOHoe nocooue / moj pexa. E.H. bapukaes, I'.T.
Yapaes. - M. : FOnutu-/ana, 2012. - 360 c. - ISBN 978-5-238-02328-1 ; To xe [ D1eKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=119528.

4.1.2. IlepevyeHb 1ONOJHUTEIbHON JTUTEPATYPHI

1 Kynemos, A. B. KoHTpakThl W BHEUIHETOpProBas JOKyMEHTalus : yudeb. mocolOue
/ A.B. Kynemos, JI.LA. XKentoBa, O.B. Illumkuna. - CII6. : Tpounkuit moct, 2012. - 256
c. : wi. - Ha yue6nuke rpud: Jorm. YMO. - IMpwun.: ¢. 211-256. - bubmwmorp.: ¢. 208-210. - ISBN
978-5-4377-0002-0

2 ApycramoB, D. A. BHemHeskoHOMHYECKash IeATENBHOCTh : y4eOHUK / D.A.
Apycramos, P.C. Aunnpeesa. - M. : KHOPVYC, 2011. - 168 c. - (Cpeanee npodeccuoHanbHoe
obpazoBanmue). -IIpwr.: c. 158-165. - bubmuorp.: ¢. 146-147. - ISBN 978-5-406-01065-5

4.2. llepeyeHnb y4eOHO-MeTOAHYECKOr0 00ecniedeHUsI CAMOCTOATEIbHOI padoThl
00y4arouUXcs Mo JUCHHUILIHHE

1. Meronnyeckue yka3aHHs IO BBINOJHEHHIO NMPAKTHUYECKUX paboT MO AUCHUILIUHE
«IIpOeKTHBI MEHEKMEHT B PEIICHUN MHKEHEPHBIX 33729

2. Meronuyeckue peKOMEHJAIUH ISl CTYIEHTOB IO OpPTaHU3alUU CaMOCTOSITEIbHOMN
paboTsl o aucruIuinHe «I[IpoeKTHBIN MEHEeKMEHT B PEIICHUH UHKEHEPHBIX 3a7au»

4.3. Ilepeuennb pecypcoB HHGOPMALMOHHO-TEIeKOMMYHUKAIIMOHHON ceTH
I/IHTepHeT, HGOﬁXO}]I/IMbIX OJIsA OCBOCHUSA JUCHUITIIMHBI

45


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

HNuTepHeT-pecypcebl:
1. http://www.ved.gov.ru/ - mopray BHEIIHEIKOHOMHYECCKON HHPOPMAIIHH.
DNEeKTPOHHBIC OMOTUOTEYHBIC CHCTEMBI:
2. http://biblioclub.ru/ - Yausepcurerckas 6ubmmoreka ONLINE.
3. http://www.iprbookshop.ru/ - DnekrponHas OubIMOTEYHAS CHCTEMA.
4. https://elibrary.ru — nayunas sneKTpoHHas OHOIHOTEKA
[Tpodeccrnonanbubie 0a3bl TaHHBIX
5. http://economy.gov.ru - opunmansHbii cailT MHHUCTEPCTBA SKOHOMHUYECKOTO Pa3BUTHUS
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1. O01mme moJ0KeHUs

CaMocrosiTenbpHas padoTa — riaHupyemas yueOHas, yae0HO-HCCIIeI0BaTEeIbCKasl, HAyYHO-
HCCIIeIOBaTeNbCKasg paboTa CTyIEHTOB, BHIIOIHIEMas BO BHEAYTUTOPHOE (2yIUTOPHOE) BpeMs 110
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpenICTBEHHOTO
yuyacTus (MpU YaCTUYHOM HETIOCPEICTBEHHOM YYaCTHH MPENOJaBaTelIs, OCTABISIOIEM BEIYILYIO
pOJIb 32 pabOTOH CTYIEHTOB).

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

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

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

— HamucaHue JOKJIA/I0B;

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

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

— BBITIOJIHEHHE y4eOHO-NCCIIeI0BATENLCKUX PadOoT, MPOEKTHAS ACATEIBHOCTS;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

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

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

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaM(UKAIIMOHHOM paboTHhI U JIp.

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

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJIETYIOIINE ATAlbI:

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

— OCHOBHOM (peanu3anus MporpaMMmbl, UCHOJIb30BAaHKUE MPHUEMOB MOUCKAa MH(OpPMAIIHH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, NepeAayd 3HaHuM, (UKCUpPOBAHHE pPE3yJIbTATOB,
camoopraHu3zalus mnporecca padoThl);

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

Tpyaa).
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2.10eab 1 32124 CAMOCTOSATEILHOM PA0OTHI

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

[Tpu opranuzamuu CPC BaKHBIM B HEOOXOJIUMBIM YCIOBHEM CTAHOBSITCS (DOPMHUPOBAHHE
YMEHHSI CaMOCTOSITENIbHOM paboThl Al MPUOOPETeHHs 3HAHHM, HABBIKOB U BO3MOXKHOCTHU
OpraHu3aiy ydeOHOM U HAay4yHOH JesTenbHOCTH. Llenpio caMmocTosTenbHON paboThl CTYyICHTOB
ABIIIETCS OBJaJieHue (yHAaMEHTaIbHBIMU 3HAHHUSIMHU, NPO(ECCHOHATBLHBIMU YMEHUSIMU U
HABBIKAMU JICSITSIILHOCTH 110 MPOQIITIO, OMBITOM TBOPUYECKOM, HCCIIET0BATEIHCKON eI TETLHOCTH.
CamocTtosTenbHass paboTa  CTYAGHTOB  CIOCOOCTBYET  Pa3BUTHUIO  CAMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTHU M OPTaHU30BaHHOCTH, TBOPYECKOTO MOIX0a K PEUICHUIO TPOOIeM yueOHOTO U
pohecCuOHaNBbHOTO YPOBHSL.

3agauamu CPC sBasitoTcs:

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

— yrayOJieHre U pacluIMpeHre TEOPETUUECKUX 3HAHMIA,

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

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

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

— pa3BUTHE UCCIIEIOBATEIbCKIUX YMEHHIA;

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

3.TexHoJIOTHYECKAs] KAPTA CAMOCTOATE/IBLHOM padoThI CTy/AeHTA

CpenctBa u O6beM yacoB, B TOM YHCIIE
Komst
TEXHOJIOTHH CPC | KonraktHas | Bcero
peanuzyeMblx | Bupg nestenbHOCTH
- OLICHKH paborta c
KOMITETCHIIHH, CTYJICHTOB
MpernoaBaT
UHANKATOpa(oB)
enem
2 ceMecTp
YK-3 CamocrtositenbHoe | CobGecenoBanme | 31,5 3,5 35
(NO-1yk-s; HU3y4YCHHUE
N-2yk-s; JUTEPATYPHI
NI-3yk-3)
YK-3 [TonroroBka K CobGecenoBanue | 13,5 1,5 15
M O-1yk-s; MIPAaKTHYECKUM
N-2yk-s; 3aHIATHIM
N/1-3yk-3)
VK-3 IloaroroBka Jlokman
(MO-1yk-s; JIOKJIaa
9 1 10
N-2yk-s;
NI-3yk-3)
Hroro 3a 2 cemectp 54 6 60
Hroro | 54 6 60
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4.IlopsA10K BBINMOJTHEHUSI CAMOCTOSITEIbHON Pa00ThI CTYIEHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eoHol 1umepamypou

[Tpu pabote ¢ KHUroW HEOOXOAUMO MOAOOpaATh JUTEPATYPY, HAYUYUTHCS MPABUIHHO €€
YUTaTh, BeCTH 3amucu. s moadopa autepaTypsl B OMOIMOTEKE UCHOIB3YIOTCS alaBUTHBIN U
CHCTEMATUYECKUI KaTaJlOlU.

Ba)xHo MOMHUTH, YTO palMOHANbHbIE HABBIKM PaOOTHI C KHUTOW - 3TO BCerja OoJbIas
HSKOHOMHS BPEMEHU U CHUIL.

[IpaBuibHbIE  TONO0OP YUYEOHMKOB PEKOMEHAYETCS IpernojaBaTesieM, YHTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxomumasi nmutepaTypa MOXKET OBITh TaKXKe yKa3aHa B METOAMYECKHX
pa3paboTKax 1o JaHHOMY Kypcy.

W3yuas matepuan 1o y4eOHHKY, CIEAYeT MEePEXOIUTh K CIEAYIOIIEMY BOIPOCY TOIBKO
Mocie MPaBUIIBHOTO YSICHEHUS MPEAbIAYIIET0, ONKChIBAs Ha Oymare Bce BBIKIIAJAKU U BBIYUCIICHUS
(B TOM umucIie Te, KOTOpbIE B yUeOHMKE OIYILEHbI WM Ha JIEKIUHU JaHbl JJI1 CAMOCTOSITEIILHOTO
BBIBOJIA).

[Ipu u3yueHnuu 110001 AUCUUIUIMHBI OOJIBIIYIO U BaXKHYIO POJIb UTPAET CaMOCTOSITENbHAS
WHAMBHUAYyallbHAs padoTa.

Ocoboe BHHMaHHE CcJenyeT OOpaTUTh Ha OIpEIeIIeHHe OCHOBHBIX IOHSATHH Kypca.
CTyneHT J0oJDKeH MOoApoOHO pa3duparh MPUMEPHI, KOTOPHIE MOSCHSAIOT TaKUE OMpPENETICHUS, U
YMETh CTPOWTH aHAJIOTUYHBIC TPUMEPBl CaMOCTOATENbHO. HyXHO 1nOOMBaThCcs TOYHOTO
MIPEACTABICHUS O TOM, YTO U3y4daellb. [1oy1e3H0 cocTaBiIsATh ONOpHBIE KOHCIIEKTHI. [Ipy n3yuenuun
MaTepuaia Mo y4eOHUKY IOJIE3HO B TETpaju (Ha CHELMAJIbHO OTBEIEHHBIX IOJISAX) JONOJIHATh
KOHCIIEKT JieKiuil. TaM jKe cieayer OoTMedarb BOIPOCHI, BBIIEICHHBIE CTYIEHTOM IS
KOHCYJIbTAIIMH C MIPENoaBaTesIeM.

BbIBOIBI, TTONTyYEHHBIE B pE3yibTaTe U3YUYECHHS, PEKOMEHIYETCSI B KOHCIIEKTE BBIJEISATH,
YTOOBI OHU MPH MEPEUUTHIBAHUY 3aITUCEH JTyUIlle 3alIOMUHAINCH.

OnbIT NMOKa3bIBAET, YTO MHOTUM CTYAEHTaM IIOMOTaeT COCTaBJIEHUE JIMCTAa OMOPHBIX
CUTHAJIOB, COJIEPIKaIlero BaKHEHIIMe U Haubosee 4acto ynorpedsusieMmble GOpMyJibl U MOHSATHUS.
Takoil TUCT MOMOraeT 3amoOMHUTH (OPMYJIbl, OCHOBHBIE MOJIOKEHHUS JICKIHH, a TaKKe MOXKET
CILY’KMTb ITOCTOSIHHBIM CIIPAaBOYHUKOM JJIsl CTYJEHTA.

UteHne Hay4HOro TEKCTa SIBISETCS YacThbIO MMO3HABATENbHOM AesTenbHOCTU. Ee nenp —
W3BJICUCHUE U3 TEKCTa HEOOX0oauMoi nHpopmaruu. OT TOro Ha CKOJIBKO OCO3HAHHA YHTAIOIIUM
coOCTBEHHas BHYTPEHHSS YCTaHOBKA MpU OOpAIlllEeHUH K MEeYaTHOMY CIIOBY (HAMTH HY)KHBIE
CBEJICHMSI, YCBOUTh MH(GOPMAIMIO MOJHOCTHIO WM YAaCTMYHO, KPUTHUYECKU IPOAHAIU3HPOBATH
MaTepuai U T.I.) BO MHOTOM 3aBUCHT 3()(PeKTHBHOCTH OCYIIECTBISIEMOTO JICHCTBUSI.

Beraenstor uemoipe ocnosnbvle ycmano6Ku ¢ UmeHuu Hay4Ho20 MeKcma:

MH(OPMAIIMOHHO-TIOMCKOBBIH (3a/1a4a — HANTH, BELACTUTH UICKOMYIO HH(OPMAILIHIO)

ycBauBarolas (yCuins YUTaTes sl HalpaBjieHbl Ha TO, YTOOBI KaK MOXKHO TOJTHEE OCO3HATh
Y 3a[IOMHHUTH KaK CaMH CBEJICHUS M3JIaraeMble aBTOPOM, TaK U BCIO JIOTUKY €T0 PACCYKICHHIA)

AQHAJIUTUKO-KPUTHUYECKasl (YUTATeNIb CTPEMUTCS KPUTUYECKH OCMBICIUTh MaTepHall,
[IPOAHAIM3UPOBAB €T0, ONIPENIEIUB CBOE OTHOLIEHHE K HEMY)

TBOpUECKas (CO3JaeT y YHUTATessl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPABHOI
MYyHKT 71 CBOMX PACCyKJEHUH, Kak 0o0pa3 /i OeHCTBHUS MO aHAIOTHH U T.I. — UCIOJIB30BaTh
CYXKICHHsSl aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIoleHUs, pa3padOTaHHYI0 METOJUKY,
JIOTIOJIHUTD WX, OJIBEPTHYTh HOBOM ITPOBEPKE).

OcHognbie 8U0bl CUCMEMAMUZUPOBAHHOL 3aNUCU NPOYUMAHHOO:

AHHOTHpPOBaHME — TMPEAEIBHO KpaTKOE CBSI3HOE OIMCAaHUE MPOCMOTPEHHOM WIH
MPOYUTAHHON KHUTHU (CTaTbH), €€ COIeP KaHUs, UCTOYHUKOB, XapaKTepa U Ha3HAUYEHUs;

[InanupoBaHue — KpaTkas JIOrH4YeCcKasi OpraHU3alks TEKCTa, PACKPBIBAIOIIAs COJIepKaHUE
U CTPYKTYPY U3y4aeMOro MaTrepuania;
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Te3upoBaHue — JTaKOHMYHOE BOCIPOM3BEIEHHE OCHOBHBIX YTBEP)KICHHUU aBTOpa 0€3
puUBJICYEHHS (PAaKTUUECKOIO MaTepuara;

[{utrpoBaHue — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTA BBIACPIKEK, U3BJICUCHUN, Hauboiee
CYILIECTBEHHO OTPAXKAOUIUX TY WJIA UHYIO MBICIIb aBTOPA;

KoHcnektupoBanue — KpaTKoe€ U IIOCIIEOBAaTEIbHOE M3JI0KEHHE COLCPIKAHMS
IIPOYUTAHHOTO.

KoHcnekT — cnoxHbIi c1ocod U3M0KEHUS COICpKAHUSI KHUTH MM CTaThU B JIOTHYECKOM
nociea0BaTelbHOCTH. KOHCIIEKT akKyMyJIHpyeT B ce0e Mpeblaylue BUAbl 3alKiCH, TO3BOJISET
BCECTOPOHHE OXBAaTUTh COACPKAHUE KHUTH, CTaTbU. [I03TOMY yMEHME COCTABIIATH IUIAH, TE3UCHI,
JlenaTh BBIMUCKU U JPYTHE 3alIMCH ONPENENseT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu no cOCMagieHuro KOHCneKma.

1. BHuMaTeNnbHO NPOYUTANUTE TEKCT. Y TOUHUTE B CHPABOUYHOM JINTEPAType HEMOHSTHHIE
cioBa. [Ipu 3anucu He 3a0ybTe BHIHECTH CIIPABOYHBIC TaHHBIC HA MOJIST KOHCIICKTA.

2. Boigenute riaBHOE, COCTaBbTE IUIAH.

3. Kpatko chopmynupyliTe OCHOBHBIE MOJOXEHHS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpA.

4. 3akoHCHEKTUPYITe MaTepHall, YeTKO clieAys MyHKTaM 1iaHa. [Ipu KkoHcreKTupoBaHUU
cTapaiTech BbIPa3UTh MbICIIb CBOUMH CIIOBaMU. 3alIUCH CJIEIYET BECTH YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiite nuratel. L{luTupys, yduThiBaiiTe JIAKOHUYHOCTh, 3HAYMMOCTh
MBICIIH.

B TekcTe KOHCIEKTa kKeNnaTeJbHO IPUBOJNUTE HE TOJIBKO TE3UCHBIE MOJIOKEHUS, HO U UX
nokazatenbeTBa. [Ipu odopMieHHH KOHCIEKTa HEOOXOJUMO CTPEMUTHCS K €MKOCTH Ka)JI0To
npeuiokeHusl. MBICIM  aBTOpa KHUTH CIIEAyeT u3jaraTh KpaTrko, 3a00TsICh O CTHIE U
BBIPA3UTEIHLHOCTH HAMMMCAHHOTO. YHCIIO AOMOIHUTENBHBIX JIEMEHTOB KOHCIIEKTa JOKHO OBITH
JOTUYECKHM  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  PAcIpeieisiThCs B OINpEAETICHHOU
MIOCJIEIOBATEIbHOCTH, OTBEYAIOLEH JOTUYECKON CTPYKTYype mnpousBeAcHus. g yToyHeHus u
JIOTIOTHEHUSI HEO0XOIUMO OCTABJIATH MOJIS.

OBnazieHre HaBbIKAMUM KOHCHEKTHPOBaHUs TpeOyeT OT CTy/AEHTa IeNeyCTPEMIIEHHOCTH,
MTOBCETHEBHON CaMOCTOSATEIILHON PabOTHI.

4.2. Memoouueckue pekomenoayuu no N0O20MoeKe K NPaAKMmudecKum 3aHAmuusam

J111s TOro 4TOOBI MPAKTUYECKUE 3aHATUS PUHOCUIN MAaKCUMAJIbHYIO TOJIb3Y, HEOOXOAMMO
MOMHUTBH, YTO YIpaXHEHHWE W pelIeHHEe 3a7ad TPOBOJSTCA IO BBIYUTAHHOMY Ha JIEKIIHSIX
MaTepuaiy U CBA3aHbl, KaK MPaBUJIO, C AeTaIbHBIM pa300pOM OTAEIbHBIX BOIIPOCOB JEKIIMOHHOTO
kypca. Crnenyer NOAYEpPKHYTb, YTO TOJBKO IIOCJIE€ YCBOEHHUS JEKIMOHHOTO Marepuaia c
OTpeieIeHHOW TOYKH 3peHHs (2 IMEHHO C TOM, C KOTOPOIl OH M371araeTcs Ha JIKIHIX) OH Oyner
3aKpeIIsAThCS Ha JIaDOpaTOpPHBIX 3aHATUSAX Kak B pe3ylbTaTe OOCYXACHMS U aHaiu3a
JIEKIIMOHHOTO MaTepuana, Tak ¥ C IOMOIIBIO0 pelIeHUs MPOoOJIEeMHBIX CUTYaIuii, 3aaa4. [Ipu aTrx
YCIIOBHSIX CTYACHT HE TOJBKO XOPOIIO YCBOUT MaTe€pHasl, HO W HAY4YHUTCS TMPUMEHSATH €ro Ha
MPAKTUKE, a TaKXKe TMOIYyYUT AOMOIHUTEIbHBIA CTUMYN (M 3TO OYEHb BAXKHO) JJISI aKTUBHOMN
popabOTKH JIEKIHH.

[Ipu camocCTOSITENFHOM pPEUICHUH 3a7a4 HY>KHO OOOCHOBBIBATH KaXKbI 3Tall PEIICHUS,
HCXOJIS U3 TEOPETUUYECKHUX TOJIOKEHUH Kypca. Eciiu CTyIeHT BUANT HECKOJIBKO MyTeH perieHus
npoOsieMbl (3aa4un), TO HYXKHO CPaBHHUTb UX W BBIOpATh caMblii panroHalbHbIH. [lone3no mo
HayaJla BBIYUCIEHWW COCTaBUTh KpPATKUW IUIaH pernieHust mpoosiemsbl (3amauum). Pemenue
MpoOJIEMHBIX 3a7]a4 WM MPUMEPOB CIEeNyeT M3larath MoApoOHO, BBIUMCICHHS pacloiaraTh B
CTPOTOM TIOPSAKE, OTIENSAS BCIOMOTATEIbHBIE BBIYMCICHHS OT OCHOBHBIX. Pemenust mpu
HEOOXOIUMOCTH HYXKHO COTIPOBOXKIATh KOMMEHTAPUSIMHU, CXEMaMH, YePTEKAMHU 1 PUCYHKAMH.

Crnenyer MOMHHTH, YTO pEIICHHE KaXI0M ydeOHOW 3amadd JIOJDKHO JOBOJUTHCS 0
OKOHYATEeJIbHOTO JIOTHYECKOTO0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, W 1O BO3MOXHOCTH C
BbIBOJIOM. [lomyueHHBIH OTBET CielyeT MPOBEPUTH CIIOCOOAMU, BHITEKAIOIMIMMH M3 CYILECTBa
naHHoM 3amaun. [lone3Ho Takxke (eciu BO3MOXKHO) peliaTh HECKOJbKUMHU CIIOCOOaMH U CPaBHUTH
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NOJIydEeHHBIE pe3yabTaThl. Pemenne 3a1au 1aHHOTO TUIA HY>KHO MPOJIOJKATE IO IPHOOpPETEHUs
TBEP/BIX HABBIKOB B UX PEILICHUM.

4.3. Memoouueckue pekomeHoayuu no camonposepke 3HaHuul

[Tocne n3yyeHus: ONpENesIEHHON TEMBI 10 3alMCSIM B KOHCIIEKTE M Y4€OHUKY, a TaKkKe
pellleHusl TOCTaTOYHOTO KOJMYECTBAa COOTBETCTBYIOIIMX 33Jay Ha MPAKTUYECKUX 3aHATHIX U
CaMOCTOSITENIBHO CTYJEHTY PEKOMEHAYETCSI IPOBECTH CaMOIPOBEPKY YCBOCHHBIX 3HAHUH,
OTBETHUB HAa KOHTPOJIbHBIE BOIIPOCHI 0 U3YUYEHHOI TeMe.

B ciydae HE0OXOIUMOCTH HYXKHO €I1Ie pa3 BHUMATEIbHO pa3o0paThCs B MaTepHale.

WHorga HeIOCTAaTOYHOCTh YCBOGHHUS TOTO WJIM MHOTO BOIPOCA BBISCHSETCS TOJIBKO IpU
W3YYEHUHU JajbHelero Marepuana. B aToM ciydyae Hajjo BEpHYThCS Ha3aJl U IIOBTOPUTH ILIOXO
YCBOCHHBIN Marepuasl. BaxHbIH KpUTepuUl yCBOEHHUS TEOPETHMUECKOI0 MaTepuana — yMEHHE
OTBEYaTh Ha BOIIPOCHI JIJIsl COOECEI0OBAHUS.

BOl'lpOCbI JJIsl codeceIoBaHNSA
BOl'[pOCbI JJIsl co0eceI0OBaAHUA

Bba3zoBblii ypoBeHb
Tema 1. BBeieHne B NIPOEKTHbIH MEHEIKMEHT
1. TexHuuyecKui NPOEKT UHKEHEPHOTO PEILIECHUS
2. YmpaBieHue NPoeKTOM WH)XEHEPHOT'0 PEeLICHUS
3. KasennapHslii maH pa3pab0TKH WHKCHEPHOTO MPOCKTA
4.  OnTuUMH3aLUA U PEMHXUHUPUHT HHKEHEPHOTO MPOEKTa
5. VIHHOBaIMOHHBIE POEKTHI JJIs1 UHKEHEPHBIX PELICHUH
6. TectupoBaHHe UHKEHEPHOTO MPOEKTA
7. CrangapTu3aius KauecTBa MHXEHEPHOTO MTPOEKTa
Tema 2. MeToabl 1 CpeiCTBA POCKTHOI0 MEHEIKMEHTA
8. ®opmanmzanus TpeOOBaHUI K HHKEHEPHOMY IPOEKTY
9. TloHsATHE KOHPUTYPALIMOHHOTO YIPABIEHUS IPOEKTOM
10. VYmpaBneHue BEpCHUSIMH HHXEHEPHOTO TPOEKTa
11. VYmpasnenue cOopkamu npu pa3paboTKe HMHKEHEPHOTO MPOEKTa
12. CpenctBa BepCHOHHOTO KOHTPOJISI MHKCHEPHOTO MTPOSKTa
13. JlmarpamMMHble TEXHUKU B paboTe CO 3HAHUSAMHU
14. JluarpamMmbl UCTIOJIB30BaHUS B paboTe CO 3HAHUSIMU
15. KapTsl namsTu 1711 MHXEHEPHOTO POEeKTa
16. Vmxenepusie pemeHus. OcHOBHbIC TpUHIUITBI MSF
Tema 5. MeToa0/10r1si NPOEKTHOI0 MEHEKMEHTA HHKEHEPHBIX 32124
17. TIpoexkTupoBaHHE NHKEHEPHBIX PEILICHUI.
18. TecTupoBaHUEe HHKXEHEPHBIX PEILICHUI
19. CrangapTu3anms KadecTBa HHKEHEPHOTO MTPOEKTA
20. Mertoabl o0ecrieyeHns: KadyecTBa HHKEHEPHOTO IPOEKTa
21. TloHsATHE TECTHPOBAHUS HHXKEHEPHOTO TIPOCKTA
22. MacmrabupoBanue komanasl MSF. Mozens npouecca.
23. VYmpamieHue KOMIIPOMHICCAMH MPH pa3padoTKe WHKEHEPHOTO MPOESKTa
24. Pazpabotka unxeHnepHoro npoekra. [Tonarue CMMI.
25. YpoBHH 3perocTty nporeccoB mo CMMI
26. Obnactu ycoBepuieHCTBOBaHUS B MeTooiornn CMML
27. Obmee onucanue "THOKUX" METOIOB Pa3pabOTKH HHKCHEPHOTO MTPOEKTa
28. Bepudukanus, Bamuaanus U ayJUuT HHXEHEPHOTO MPOEKTa
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Tema 6. MeToab! ynpaBijieHHs] Ka4eCTBOM HH/KEHEPHOTI'0 IIPOEKTA

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

MeTpuKH KauecTBa HHXKEHEPHOT'O IPOEKTa
CranmapTHBIN METO/T OLICHKM 3HAYEHU MOKa3aTelel KauyecTBa MHKEHEPHOTO MPOEKTa
VYnpasiieHne Ka4€CTBOM MHKEHEPHOT'O IPOEKTa
Extreme Programming: obmiee onrcanue, OCHOBHBIE IPUHIIUITBI HHKEHEPHBIX PEIICHUI
Pazpa0oTka HHXKEHEPHOTro MpoeKTa. Scrum
O0630p Texnonoruu Microsoft Visual Studio Team System uis MH)KEHEPHOTO TIPOEKTa
VYnpasienue cOopkaMu NpH pa3pabOTKe UHKEHEPHOTO IPOEKTa
CpencTBa BEpCHMOHHOI'O KOHTPOJISI UHKEHEPHOT'O IPOEKTa

IHoBbImEHHBIH YPOBEHb

Tema 1. BBeieHue B IPOEKTHBIH MEHEI:KMEHT

CoNoOA~WNE

10

11.

Bepudukanus u Banmuaanus MHXEHEPHOIO IPOEKTA

[ToHsiTHE TECTUPOBAaHUS MHXKEHEPHOTO ITPOEKTa

Mertobl BepupHUKaLMU HHXEHEPHOTO ITPOEKTa

KauecTBo 1 Haie’)KHOCTh HHKEHEPHOTO POEKTa

[Tpoduin OTKPBITHIX HH(OPMALIMOHHBIX CUCTEM

OYHKIMOHAIbHBIE U TEXHOJIOTMYECKHE CTAaHAAPThI MHKEHEPHOT'O NPOEKTa
MHoronosb3oBareibckast HH(GOpMalMOHHAs CUCTEMA

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

VYnpasieHne npoeKToM HH)OPMAITHOHHON CHCTEMBI

[TpuHIUOB Bepu(UKAUKY U TECTUPOBAHUS HH)XEHEPHOT'O ITPOEKTa

Tema 2. MeToabl 1 CpeacTBa NMPOCKTHOI0O MEHECI’KMEHTA

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

[TpuHIMIBI OpraHU3alMK IPOEKTUPOBAHUS MHKEHEPHOTO IPOEKTa
3amaun oOecredeHns: Ka4yeCcTBAa HHKEHEPHOTO TIPOEKTa

Mertob! HccieJOBaHUS KaueCcTBa HHKEHEPHOT'O MPOEKTa

3anaun obecrieueHus HaJIeXXHOCTU UHKEHEPHOTO MTPOEKTa

Mertoab! HccneI0BaHus HAIS)KHOCTH MHKEHEPHOTO IPOEKTa
DKOHOMHUKO-TIPABOBBIE OCHOBBI Pa3pabOTKH HHKEHEPHOTO MPOEKTa
ABTOMaTHYECKOE TECTUPOBAHUE MHKEHEPHOTO MPOEKTA.

OTKpbITast apXUTEKTypa HHPOPMAIIMOHHBIX CUCTEM

CucTteMHasi HH)KEHEpUs: TOUKa 3pEHHSI U XapaKTEPUCTUKU TOUYEK 3PEHUS

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

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

ApXHTEKTypa IPOrpaMMHBIX KOMIUIEKCOB JUIsl HHKEHEPHOTO NPOEKTa

CrangapThl IPOEKTUPOBAHUS IPOTPAMMHOI0 00€CIIEYeHNsI NHKEHEPHOTO MPOEKTa
CrannapTthl pa3pabOTKU MPOrPaMMHOI0 00ECTIEYeHNS MHKEHEPHOTO MTPOEKTa
MeTtob1 pazpabOoTKH IPOrPaMMHBIX KOMIUIEKCOB MHKEHEPHOTO MPOEKTa

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

VYnpasieHue TpeOOBaHUSIMHU K UHKEHEPHOMY ITPOEKTY

Bunel TpeOoBaHMi K MH)KEHEPHOMY MTPOEKTY

Tema 6. MeToab! ynpaBjieHHs] KA4eCTBOM HHKEHEPHOI'0 IIPOEKTA

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

MopennpoBaHue CTPYKTYPbl HHKEHEPHOTO ITPOEKTa

OOBEKTHO-OPUEHTUPOBAHHOE MOJIEITMPOBAHNE UHKEHEPHOTO PEIICHUS

MeTtob1 pazpaboTKH IPOrpaMMHBIX KOMIUIEKCOB ISl HHKEHEPHOTO MPOEKTa
[TpuHIMIB Bepu(UKAUHA U TECTUPOBAHUS WHXEHEPHOTO MPOEKTa

Bepudukanuus u Banuaanus nporpaMMHbIX TPOAYKTOB JJII HHKEHEPHOTO MPOEKTa
ITonsTHE TeCTUPOBaHUS IPOrPAMMHBIX CPEACTB JJIs1 HHKEHEPHOTO IIPOEKTa

MeTtoas! Bepudpukanuu 00beKTHO-OPUEHTUPOBAHHBIX TPOTrPAMM

KavecTBO 1 HaIe’KHOCTH MTPOrPAMMHOTO 00€CIICUEHUS IJIs1 HHKEHEPHOTO MPOEKTa
MeTtpuku KauecTBa IPOrpaMMHOI0 00eCIeeHus 115l HHKEHEPHOI'O MMPOEKTa
CraHgapTHBIM METO/ OLICHKH 3HAUYE€HUH NOKa3aTeslel KauecTBa HHKEHEPHOTO IIPOEKTa
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39. VnpaBieHue KauecTBOM HH)KEHEPHOTO MPOEKTa
40. Ontumu3anus v peMHKHHUPUHT MHXEHEPHOTO IPOSKTa

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

Ilepen Tem, Kak IPUCTYNMUTH K HAIIMCAHUIO HAYYHOTO TEKCTa, BAYKHO Pa3o0paThCs, KaKOBa
UCTHUHHA 11€J1b Balllero Hay4HOro0 TEKCTa - 3TO IIOMOKET BaM pa3yMHO paclpeAeInTh CBOU CHIIbI
U BpeMsl.

Bo-nepBbIX, CHauasa HYXXHO OIpPENENIUThCS € HAeed HaydHOro TEKCTa, a AJsA 3TOro
HE00XO0IMMO HAYUUTHCS JTMOO OTHOCUTHCS K Pa3HBIM SIBICHUAM U (paKTaM HECKOIbKO KPUTUYECKH
(cBOSL MIest — KaK MHas TOYKA 3pEHHUs), TMO0 HAY4YHUTBhCS YBJIEKAThCA KAKUMHU-TO M3BECTHBIMU
UesIMH, KOTOpbIE HYXKIAIOTCA B JopaboTke (Maes — Kak ONTUMHCTHYECKas IO3UIUS U
HaIpaBJIEHHOCTh HA JajbHENIee COBEPILIEHCTBOBAHUE YK€ U3BECTHOI0). BO-BTOPBIX, HAyUUThCA
OpPraHU30BBIBATH CBOE BPEMSI.

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

Cuctematuzansi ¥ aHaIU3 M3YYCHHOW JUTEpaTypbl MO TpoOiIeMe HCCIIeIOBaHUS
HO3BOJISIIOT CTYJICHTY Hamucarb padory.

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

Cmpykmypa doxnaoa:

— Bgrexaenwue (ae 60mee 3-4 ctpanuir). Bo BBegeHHH HEOOXOAMMO 00OCHOBATH BEIOOP TEMBI,
€e aKTyalbHOCTh, OYEPTHTH 00JIACTh UCCIIEIOBaHMS, OOBEKT HCCIICJOBAHNUS, OCHOBHBIC LIEIU H
3aJ]auu MCCIeI0BaHuUS.

— OcHOBHasl 4acThb COCTOMT U3 2-3 pa3nenoB. B HUX pacKpbIBaeTcsl CyTh HCCIeLyeMOn
poOIEMBI, TIPOBOAUTCS 0030p MHUPOBOM JIUTEpATypbl M HCTOYHUKOB VMIHTEpPHET O MpeaMeTy
UCCIIEIOBaHMsI, B KOTOPOM JIaeTCsl XapaKTEPUCTHKA CTENEHHM pa3paOOTaHHOCTH MPOOJIEMBbI U
aBTOpCKasi aHAINTHUYECKas OIEHKAa OCHOBHBIX TEOPETHYECKHX IIOJXOJIOB K €€ pEIICHHIO.
W3noxeHue MaTepuasia HE JODKHO OrpAaHUYMBATHCS JIMIIb OMHCATENbHBIM IOAXOJOM K
pacKpbeITHIO BBIOpaHHOW TeMbl. OHO TakXke JOJDKHO COAEp)KaTh COOCTBEHHOE BHIICHHE
paccMaTpuBaeMoi Mpo0IeMbl M U3J10KEHNE COOCTBEHHOM TOUKH 3peHHsI HAa BO3MOXKHBIE ITYTH €€
pereHwus.

— 3axmouenne (1-2 ctpanuibl). B 3akao4eHUM KpaTKO H3JIAraroTCsl TOCTUTHYTBIE IMPH
M3YyYEHHUH MPOOJIeMBI 1€, EPCIEKTUBBI Pa3BUTHUS HCCIIEyeMOro BOIpoca

— Cnucok HMCHoJab30BaHHOW JUTEpaTyphl (He MeHblle 10 MCTOYHUKOB), B alpaBUTHOM
nopsiike, oOpMIICHHBIN B COOTBETCTBUY C IPUHATHIMU ITpaBHJIaMH. B clIUCOK MCTIOIb30BaHHOM
JTUTEPaTyphl PEKOMEHIYeTCS BKIIOYAaTh Pa0OTHI OTEYECTBEHHBIX U 3apYOCKHBIX aBTOPOB, B TOM
9HCIIe CTaThU, ONMyOJIMKOBAaHHBIE B HAYYHBIX )KYpHAIaX B TEUEHHUE MOCTEIHUX 3-X JIET U CCHUTKA
Ha pecypchl ceTi HTepHeT.

— Tlpunoxenue (pu HEOOXOTMMOCTH).

Tpebosanus k oghopmaeruio:

— TEKCT C OJJHOM CTOPOHBI JIUCTA;

— mpudt Times New Roman;

— kerub mpudra 14;

— MEXCTpOUYHOE paccTosiHue 1,5;

— TMOJsi: CBepXy 2,5 cM, cHU3y — 2,5 cMm, ciieBa - 3 cMm, crpasa 1,5 cMm;
— pedepar gomKeH OBITH MPEACTABICH B COPOIIIOPOBAHHOM BH/IE.
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Ilopsaook 3awumul 0Ooknada:

Ha 3ammury noxiiaga oTBoAUTCS 5-7 MUHYT BPEMEHH, B X0J1€ KOTOPOI'O CTYJIEHT JOJKEH
1oKa3arb CBOOOJHOE BIAJICHUE MaTepUaloM IO 3asBiIeHHOW Teme. [lpum 3ammre nokIana
IPUBETCTBYETCS NCIOIb30BAHNE MYJIbTUMEINA-TIPE3EHTALUH.

JIoKnax OLEHHWBAETCS MO CIEIYIOIUM KpUTepusM: coOirofeHue TpeOOBaHUM K €ro
oopmiIeHHI0; HEOOXOAUMOCTb U J1I0CTaTOYHOCTh JUIsl PACKPBITUS TEMbI PUBEIEHHON B TEKCTE
JIOKJIa1a uH(GOpMAIMK; YMEHUE CTYAEHTa CBOOOJHO HM3JIaraTh OCHOBHBIC WJEU, OTPAKEHHBIC B
JIOKJIa/Ie; CIIOCOOHOCTh CTYJIEHTA MOHATh CYTh 3a/1aBa€MbIX MPENOJaBaTelIeM U COKYpCHUKAMU
BOINIPOCOB U C(HOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauuHo» BBICTABIISCTCS CTYJCHTY, €CIIA B JIOKJIAZIE CTYACHT HCUEPIIBIBAIOIIE,
II0CJIEI0BATENIBHO, YETKO M JIOTUYECKU CTPOIHO M3jaraeT Marepua; cBOOOAHO CIpABIsETCS C
3aJa4aMy, BOIPOCAMHU M JPYTUMH BHJIAMH MPUMEHEHHS 3HAHUI; MCHOJB3YeT sl HAUCAHUS
JIOKJIaJla COBPEMEHHbIE HAay4Hble MAaTepUallbl; AHAIM3UPYET MOJYYCHHYI0 HWH(POPMALUIO;
NPOSIBIISIET CAMOCTOSITEILHOCTh TPH HAITUCAHUU JIOKJIAJIa.

Oyenka «xopouioy» BBICTABISETCA CTYAEHTY, €CIM KauyeCTBO BBIIOJHEHMs JOKIaja
JOCTaTOYHO BBICOKOE. CTYyIEHT TBEP/IO 3HACT MaTepHall, IPaMOTHO H IO CYIIECTBY H3JIaraeT ero,
HE JIONyCKasl CYILIECTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIPOCHI 110 TEME JI0KIa/a.

Oyenka «yooenremeopumenvHo» BbICTABISIETCA CTYAEHTY, €CIIM Marepuall JoKjazaa
U3JaraeTcs 4acTMYHO, HO NMPOOesibl HE HOCAT CYIIECTBEHHOI'O XapakTepa, CTYJIEHT JOIYyCKaeT
HETOYHOCTH M OMIMOKM IPH 3aIIUTE AOKJIA/Na, Ja€T HEAOCTATOUYHO MPABUIbHBIE ()OPMYINPOBKH,
HaOJII01al0TCSl HAPYIIEHUS JIOTHYECKOM 1OCIIeI0BATEIbHOCTH B U3JI0KEHUN MaTepHala.

Oyenka «ney0061emeopumenbHo» BBICTABISETCS CTYIEHTY, €CIM OH HE IMOATOTOBMII
JIOKJIl WJIN JIOMYCTUJ CyllecTBeHHbIe OIMOKU. CTyIeHT HEYBEpeHHO H3JIaraeT MarepHual
JIOKJIa/1a, HE OTBEYAET Ha BOIPOCHI MPETIOaBaATEIIS.

Onucanue wKanvl OYyeHUu8aHusl

MaxkcrManbHO BO3MOXKHBIN 0ajul 3a BeCh TEKYIIMM KOHTPOJb YCTaHABIUBAECTCA PaBHBIM
55. Teky1iee KOHTPOJIBHOE MEPOIIPUATHE CUMTAETCS CAAHHBIM, €CJIM CTY/ICHT IOJIyYHII 32 HETO He
MeHee 60% OT yCTaHOBJIEHHOIO JIsl 3TOT0 KOHTPOJISl MaKCUMallbHOTO Oaiia. PelTuHroBsli Oani,
BBICTaBIIIEMBbI CTYJEHTY 3a TEKyllee KOHTPOJIbHOE MEpONpPHUATHE, CIAaHHOE CTYJIEHTOM B
YCTAHOBJICHHBIE TPaUKOM KOHTPOJBHBIX MEPOTIPHUSATHH CPOKH, OMPEACISIETCS CIEAYIOIINM
obpa3zom:

YpOBEHB BBINOIHEHNSI KOHTPOJIBHOTO 3a/IaHust | PedTHHroBbIH Oamt (B % oT MakcHUMallbHOTO Oania
3a KOHTPOJIBHOE 3aJIaHHe)
OTinyHbII 100
Xopommuit 80
Y 1OBJIETBOPUTENBHBIN 60
HeynosierBopuTenbHbIHA 0

Tembl 3cce (pedeparoB, T0KJIAT0B, COOOIIECHUIT)

ba3oBblii ypoBeHb
Tema 1. BBeneHue B IpOeKTHBIH MEHEIKMEHT
1. Ontumuzanus ¥ peMHKUHUPUHT HHKEHEPHOTO MTPOCKTa
2. VIHHOBaIIMOHHBIE MPOEKTH MHKEHEPHBIX PEIICHU.
3. TectupoBaHnue HHKEHEPHOTO MTPOSKTA
4. CranmapTu3alys KauecTBa HHKEHEPHOTO MPOEKTa
Tema 2. MeToabl 4 CpeACTBA MPOEKTHOI0 MEHEIKMEHTA
5. ®opmanuzanus TpeOOBaHUI K HHKEHEPHOMY IPOEKTY
6. IlonsaTHe KOHGUTYPAITMOHHOTO YIPABICHUS MPOEKTOM
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7. YmupaBieHue BepCHsIMU HHXXEHEPHOTO MPOEKTa
8. VYmnpasnenue cOopkamu Ipu pa3pabOTKe UHKEHEPHOI'O MPOEKTa
9. CpencrtBa BEpCHOHHOTO KOHTPOJIS HHKEHEPHOTO MIPOCKTA
Tema 3. MeHeI:KMEHT 3TANO0B KM3HEHHOI'0 IIUKJIA MHKEHEPHOT0 MIPOEKTA
10. JlmarpamMMHbIe TEXHUKH B paboTe CO 3HAHUSAMHU
11. JImarpamMmbl UCIIOIB30BaHMS B paOOTE CO 3HAHUSAMU
12. KapTsl namsTi AJ1s1 MPOEKTa HHKEHEPHOTO PELICHHUs
13. Ocnosnbie npuHIUnbl MSF
Tema 4. TexHO10THMM NPOEKTHOI0 MEHEI)KMEHTA B PellIeHMH NHKeHEPHBIX 3a/1a4
14. VIHHOBalMOHHbBIE HHKEHEPHBIE TPOEKTHI.
15. TectupoBanue HHPOPMALTMOHHONW CUCTEMBI JJI1 HH)KEHEPHOTO IPOCKTA
16. CrangapTu3zanus kayecTBa HHPOPMALMOHHBIX CUCTEM Il HH)KEHEPHOTO IIPOEKTa
17. Metozas! obecriedeHus: KauecTBa MH(POPMAITMOHHBIX CUCTEM Il MH)KEHEPHOTO IPOCKTa
Tema 5. MeTo10/10THsl IPOEKTHOTO MEHEI)KMEHTA HHKEHEPHBIX 3a/1a4
18. TlonsTHE TecTHpOBaHUS UH()OPMAIIMOHHON CUCTEMBI ISl HHKEHEPHOTO TIPOEKTa
19. Macmrabuposanue koManasl MSF. Mozens nporecca HHXEHEpHOTo MPOoeKTa
20. Pa3pabotka urxeHepHOro npoekta. [Tonsitue CMMILL
Tema 6. Meroab! ynpapjieHHsl KA4eCTBOM MHKEHEPHOI0 MPOEKTAa
21. YpoBuu 3penoctu nporeccoB o CMMI
22. O6nactu ycoBepiieHCTBOBaHMs B MeTogonorun CMML
23. O6miee onncanue "THOKUX" METOJOB Pa3pabOTKN HHKEHEPHOTO IIPOEKTa
Tema 7. O030p cOBpeMEeHHBIX TEXHOJIOTHH MEHE)KMEHTA HH/KEHEPHBbIX 3a/1a4
24. Bepudukanus, BaTuaanus U ayJuT HHHOPMAIIMOHHBIX CHCTEM ISl HHKEHEPHOTO MPOEKTa
25. MeTpHKH KayecTBa IPOrpaMMHOI0 00ecrieueHus ISl HHKEHEPHOT'O MIPOEKTa
26. CranmapTHBIA METOJ OIIEHKH 3HAYEHHUH IMOKa3aTeNeil KauecTBa MPOeKTa
Tema 8. 'mOkast MeTogos10rus ynpasJjenust npoexkrtamu: Agile, Scrum, Kanban, XP, APF
27. YmupaBieHue KaueCTBOM HHKEHEPHOTO TIPOEKTa
28. Extreme Programming: o01iee onucanue, OCHOBHbBIE IPUHIIMITBI PEILICHHS
29. Pa3paboTka HHPOPMALMOHHBIX CHCTEM IS MHXKEHEPHOTO MPOeKTa. Scrum
30. 0630p texnonoruu Microsoft Visual Studio Team System
IloBbIlIEHHBIN YPOBEHD
Tema 1. BBenenne B IPOCKTHBIA MEHEIKMEHT
1. Bepudukanus u Bamuaanus mporpaMMHBIX TPOIYKTOB
2. TlonATue TecTUpOBaHMS NPOTPAMMHBIX CPEJICTB /ISl MHKEHEPHOT'O MMPOEKTa
3. Mertoas! BepuduKamm 00beKTHO-OPHEHTUPOBAHHBIX POTPaMM
4. KauecTBO M HaJIe’KHOCTh MPOTrPAaMMHOI0 0OeCTIeUeHUs JAJIsl HHKEHEPHOTO IPOEKTa
Tema 2. MeToabl U cpeACTBA IPOEKTHOI0 MEHEIKMEHTA
5. IIpo¢unu oTKpHITEIX HHHOPMAIIMOHHBIX CUCTEM
6. @OyHKIMOHAIBHBIC U TEXHOJIOTHYECKHE CTAHAPTHI MHKEHEPHOTO MTPOEKTa
7. MHuoromnonbs3oBareiabckas HH(OpMAIIMOHHAs CUCTEMA JUTSl MHKEHEPHOTO MPOeKTa
Tema 3. MeHeA)KMEHT ITANOB KM3HEHHOI'0 LIUKJIA HHKEHEPHOI0 IIPOEKTa
8. Pabouwmii mpoekT nH(pOpMaAIMOHHOM cucTeMbl. [JucuIuIHA 0053aTeNbCTB.
9. TexHUYeCKHH MPOECKT HHPOPMAIMOHHON CUCTEMBI IS MH)KEHEPHOTO MTPOSKTa
10. Ymnpasnenue npoekToM HHPOPMALMOHHON CUCTEMBI
Tema 4. TexHO0J10IMHM NIPOEKTHOI0 MEHEAKMEHTA B PELICHUHM HHIKEHEPHBIX 3a/1a4
11. ITpuHIUIBI OpraHU3alyy TPOSKTUPOBAHUS U MPOTPAMMHBIX KOMILIEKCOB
12. 3apgaum obecrieueHns1 Ka4ecTBa MPOTPaMMHBIX KOMIIOHEHTOB JIJISl HH)KEHEPHOTO TIPOEKTa
13. Mertoapbl Uccie0BaHUS KauecTBa MPOrpaMMHBIX KOMIIOHEHTOB
14. 3anmaum obecriedeHrsT HA/IE)KHOCTH TPOTPAMMHBIX KOMITOHEHTOB
Tema 5. MeT010,10THsI IPOEKTHOT0 MEHEIKMEHTA HHKEHEePHBIX 3a/1a4
15. Mertonpbl uccienoBaHus HAJEKHOCTH IPOTPAMMHBIX KOMIIOHEHTOB
16. DKOHOMHUKO-TIPaBOBBIE OCHOBBI pa3pabOTKH MHKEHEPHOTO MPOEKTa
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17. ABTomaTHdeckoe TECTUPOBAHUE HHKEHEPHOTO MPOEKTA.

Tema 6. MeToabl ynpaBjieHUsI KA4eCTBOM HHKEHEPHOI0 MPOEKTa

18. OrtkpsiTas apxuTekTypa HHHOPMAIMOHHBIX CUCTEM JIJIsi HHXKCHEPHOTO MPOCKTa
19. CucreMHas uHXKEHEpUs: TOUKA 3pEHUS U XapaKTEPUCTHUKU TOUYEK 3PEHUS

20. YmpamieHHe KaueCTBOM WHKEHEPHOTO MPOCKTA

21. OntuMu3anus U peMHKUHUPUHT HHKEHEPHOTO IPOEKTa

Tema 7. O030p cCOBpeMeHHBIX TEXHOJIOTHIT MEHEIKMEHTA HHKEHEPHBIX 337124

22. ApxuTekTypa NporpaMMHBIX KOMILIEKCOB JJIsi HH)KEHEPHOTO MPOEKTa

23. CranmapTsl IPOSKTUPOBAHUS TPOTPAMMHOTO O0ECTICUCHUS

24. CranpaapTsl pa3pabOTKH MPOrPAMMHOI0 00ECIICUEHHUS Ul UHKEHEPHOTO MTPOEKTa
25. Meroapl pa3pabOTKH MPOrPAMMHBIX KOMIUICKCOB JIUISI MH)KEHEPHOTO MPOCKT
Tema 8. 'mOkast MmeTono0Ji0rusi ynpapJjenusi npoekramu: Agile, Scrum, Kanban, XP, APF
26. MeTo/1bI OIIEHKH CIIOXHOCTH JITOPUTMOB U IIPOrPaMM

27. TlpumeHeHHE UHCTPYMEHTOB pa3paboTKu HHGOPMAIIMOHHBIX CUCTEM

28. VYmupasinenue TpeOOBaHUAMHU K HH(POPMAITMOHHON CHCTEME

29. Bunsl TpeboBanuit K ”HGOPMAITMOHHON CHCTEME AJI1 MH)KEHEPHOTO MPOEKT

30. MopaenupoBaHHe CTPYKTYPbI HH(POPMAITMOHHBIX CUCTEM, BU/IbI MOJIEIICH

31. OOBEKTHO-OPUEHTUPOBAHHOE MOJETUPOBAHNE MHKEHEPHOTO PEIICHUS

32. IlpuHiuns! BepupUKaIA U TECTUPOBAHUS HHKEHEPHOTO MPOEKTA

33. Bepudukarnus u Banuaanus nporpaMMHBIX IPOTYKTOB

34. TlonsiTHEe TECTUPOBAHUS TPOTPAMMHBIX CPEJICTB

35. Metoab! BepruduKai 00bEKTHO-OPUEHTUPOBAHHBIX MTPOTrpaMM

36. KadecTBO M Ha/Ie)KHOCTh TPOTPAMMHOTO 00eCIIeUeHUs JUIsi MHKEHEPHOTO MPOEKT
37. MeTpuKu KayecTBa MHKEHEPHOTO MPOEKTa

38. CranmapTHBIH METOJ OICHKY 3HAYCHHI ITOKa3aTeIe KauecTBa HHKCHEPHOTO MPOCKTa
39. VYmpaBieHue Ka4eCTBOM WHKEHEPHOTO MPOEKTa

40. OnruMu3anys U PEHHXUHUPUHT WHXCHEPHOTO MTPOEKTa

4.5. Memoouueckue pexomenoayuu no no020mMoeKe K 3a4emam

[Iponenypa 3aueTa Kak OTAEIbHOE KOHTPOJIBHOE MEPONPUATHE HE IPOBOJAMUTCS, OLICHUBAHUE
3HaHUH 00YYAIOIIETOCS TPOUCXOAUT IO PE3YJIbTaTaM TEKYIIETr0 KOHTPOJIS.
3aueT BBICTABISIETCS IO Pe3yIbTaTaM padOTHI B CEMECTpE, MPH CAaue BCEX KOHTPOIbHBIX TOUEK,
MPEAYCMOTPEHHBIX TEKYIIIMM KOHTPOJIEM ycrieBaeMocTH. Ecnu mo utoram cemectpa o0ydaromuncs
umeeT ot 33 go 60 GannoB, eMy CTaBUTCS OTMETKa «3aduTeHoy». O0yuaronemMycs, UMEIoIEMY 1o
WUTOTaM ceMecTpa MeHee 33 0ayuioB, CTABUTCSI OTMETKA «HE 3aU4TCHO».

Konuuecmeo 6annos 3a 3auem (S3au) npu paznuunsix petimuneo8ulx OANLIAX
no oucyuniuHe no pe3yibmamam pabomsl 8 cemecmpe

PeiiTuHTOBBIN 0a1J1 0 JUCHUIJIMHE KoauuyecTBo 0a/1510B 3a 3auet (S3a4)
o pe3yJibTaTtaMm pa6oTnl B cemectpe (Rcem)
50 < Rcem <60 40
39 < Rcem< 50 35
33 < Rcem < 39 27
Rcem< 33 0

KoHnTpoJb camocTosiTe/IbHOMH padoThI CTYICHTOB
KoHTposb camocToaTenbHOM paboThl IPOBOANTCS MPENOAaBATENIEM B Ay IUTOPHH.

[IpenycMOTpeHBl cleayronue BHIBI KOHTPOJISA: cOOeceoBaHUE, OIICHKA BBITOJTHEHUS
JIOKJIaia U €ro Mpe3eHTaliu.

58



HOZ[pO6HI:I€ KpUTCPUHU OLICHUBAHUA KOMHGTGHHHﬁ IMPUBCACHBI B (DOH,Z[G OLICHOYHBIX
CpEACTB AJId IIPOBCACHUSA TeKymefI n HpOMeX(YTOqHOﬁ aTTCCTalllH.

Cnucok gureparypsl i BoinojneHusi CPC

IlepeyeHb OCHOBHOIi JTUTEPATYPHI

1. AnucumoB, A.A. MeHemkMmeHT B chepe MH(POPMAIMOHHON OE30MacHOCTH : KypC
nexuuii / A.A. AaucumoB. - M. : UatepHet-Yuausepcurer Unpopmannonnsix Texnonoruii, 2009.
- 176 c. - (OcHoBbl WHpOpMaMOHHBIX TexHoyorui). - ISBN 9778-5-9963-0237-6 ; To xe
[DnexTponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=232981.

2. lnpopManioHHBI MEHEDKMEHT : yuyeOHoe mocooue / mox pea. E.H. bapukaes, I'.I'.
Uapaes. - M. : IOnutn-/ana, 2012. - 360 c. - ISBN 978-5-238-02328-1 ; To xe [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=119528

IlepeyeHb 1ONOTHUTETbHOM JIUTEPATYPBI

1 Kynemos, A. B. KoHTpakTbl U BHEIIHETOproBas AOKYMEHTaIus : y4yeb. mocodue
/ A.B. Kynemos, JI.LA. XXenroBa, O.B. Illumkuna. - CII6. : Tpounkwmit moct, 2012. - 256
c. : w1 - Ha yue6nuke rpud: Jorn.YMO. - Ipun.: c. 211-256. - bubmuorp.: c. 208-210. - ISBN
978-5-4377-0002-0

2 ApycramoB, D. A. BHemHesKOHOMHYECKas JAEATENbHOCTh : ydyeOHHK / D.A.
Apycramos, P.C. ArnpeeBa. - M. : KHOPYC, 2011. - 168 c. - (Cpennee npodeccruoHaabHOe
obpazoBanmue). -Ilpwi.: c. 158-165. - bubauorp.: c. 146-147. - ISBN 978-5-406-01065-5
IlepeyeHb y4eOHO-MeTOANYECKOT0 OOecneyeHHsI CAMOCTOATEIbHOI padoThl 00yYaomMXcst
10 JMCUHUIJIHHE

1. Metoanuecke yKa3zaHHs 110 OpTraHU3alMyd CaMOCTOSTENILHOW PabOThl CTYACHTOB
1o qucuuiuinHe «[IpoeKTHBINA MEHEIKMEHT B PEILICHUN WHKECHEPHBIX 3a7a4».
2. Meroauueckue yKazaHHsg K IPAKTHYECKUM  3aHATUSAM 10  JUCIUIUIMHE

«ITpOeKTHBIN MEHEKMEHT B PEIICHHH HHKXCHEPHBIX 33124,
IlepeuyeHsr pecypcoB HMH(OPMAIMOHHO-TEIEKOMMYHHKAIMOHHOH cetn «HTepHET?,
HeOOXOUMBIX /IJI51 0CBOCHMSI IHCIUTIIHHBI
1. http://www.ved.gov.ru/ - moptan BHEITHEIKOHOMUYIECKOH HHPOPMAIIHH.
DIeKTPOHHBIC OUOINOTEYHBIC CUCTEMBI:
2. http://biblioclub.ru/ - Yausepcuterckas 6ubmmoreka ONLINE.
3. http://www.iprbookshop.ru/ - DnexkTponHas GUOIHOTEUHAS CHCTEMA.
4. https://elibrary.ru — nayunas sneKTpoHHas OMOIHOTEKA
[TpodeccronanbHble 6a3bl JAHHBIX
5. http://economy.gov.ru - opuimanbHelii calT MUHHCTEPCTBA SKOHOMHYECKOTO PA3BUTHS
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