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BBEJEHUE

B Merommueckux — yKa3zaHUSX ~ COJIEpXKAaTCsl  MaTepualibl, HEOOXOJMMBIE IS
CaMOCTOSITENIbHOM MOATOTOBKH CTYJEHTOB K BBINOJIHEHHIO JaOOpaTopHbIX paboT. B omucanue
7a00paTOpHBIX PabOT BKIIOYEHBI 1L€Jdb padOThl, MOPSJAOK €€ BBIMOJIHEHUS, PACCMOTPEHBI
TEOPETUYECKHE BOIMPOCHI, CBA3aHHbIE C peald3alell IOCTaBICHHBIX 3a/ad, IpHUBe/IeHa
HeoOXoauMast JIUTeparypa.

MeTtoauueckue yka3aHHsl TOCBSIIEHBI Kypcy «H)XKeHepHbIe KEeWChl: OT MPaKTHYECKHX
3a/1ad K WHHOBAIIMOHHBIM PEIICHUSM». YTPABIATh IIOJbMHU CIIOKHO. YTIPABIATh JIIOJbMU
3¢ (PeKTUBHO — HEUMOBEpHO CIOKHO. [loaTOMy MBI M300peTaeM U CMEIIMBAaeM pa3HbIC
MPAKTUKH, aNTOPUTMBI U TEXHOJOTHH KOHTPOJIS, OLCHKH pe3yabTaToB Tpyaa. llepexomum
OT YCTapeBUIMX METOJUK K HOBBIM, CTapaeMcsi y4eCTb BCE HIOAHCHI U PUCKH, TPATHUM BpeMs
U pecypchl Ha TUIAHUPOBAHKUE BMECTO PabOTHI 10 HAKATAHHOU.

W3 MHOECTBa METOIOJIOTHI HY)KHA OJIHAa ONTHMaJbHAas ¥ HACTPOCHHAS JIMYHO TOJ Hac
v Haml TipoekT. OJHO AENo BBIMOJHATH NIA0JOHHBIC 3a/Ja4d CTPOTO IO CKPUNTAM W3 KHUTH,
JIpyroe — METOJIOM NIpo0 U OMOOK BhIpabATHIBATh CBOM CHEIHAIbHBIE HHCTPYMEHTHI IS
ydeTa IpUOPUTETOB KoMmaHuu. [loaTromy npoekTHbii MeHekMeHT (PM), To ecTh METOI0I0THSI
yIpaBiIeHUs] KOMIIAHUEH C JeleHueM Bced paboThl Ha MPOEKTHI, CTAHOBUTCA MOMYISPHBIM
BO BCEX OTPACIISX.

MHorue KOMIaHHH TOJBKO ceivac MepexoasaT OT KiIaccudyeckoi (oTpaboTaHHas, 4acTo
OIOpOKpaTHYecKass  CXeMa) K MPOEKTHOM (Kakjgash  3ajadya  OTAENbHO,  JIeJIeTMPOBaHUE
OTBETCTBEHHOCTH ) MOJIeTH yrpaBieHus. OOl MEHeXKMEHT Ui IPeIITPUHUMATENS CBOAMIICS
K TOMY, YTO €CTh PYKOBOJWTEIbh U WUCIOJIHUTENb 3amaud. JMCUIUIUIMHA B3aMMOJCHCTBUS
3aBHceNa OT TOro, Kak mpomnucaHo B mabnoHe. [11adiaou xe Obu1 BOUT B pa3yMbl BCEX OAMHAKOBO
net 3tak 20-30 Hazaa. TobKO 3TOT MIA0JIOH YK€ HE MPUMEHHUTH K HOBBIM YCIIOBUSIMH MHPOBOTO
pBIHKA.

HcTopuyeckn Bce HAYaIOCh C TOTO, YTO B IEpHOJ] iepecTpoiiku 90-X TOI0B cama JIOTHKA
BeJieHUs] Ou3Heca Oblla HapylleHa HACTONIBKO, YTO TMOMBITKH TMOCTPOUTh HOBYIO PabOuyro
KOHIIETIIUIO YIIPABICHUS B MIJUICHHYM CO3/aJT TEPMHUH «KOMITaHUS-OTHOAHEBKAY. KoHIenmn
TaKUX KOMIIAaHUI TPOBEPsUIMCh Ha MPOYHOCTh U TONBKO oaHa W3 10 koMmaHuii cyiiecTBOBala
o6ompme momyroma B 2000-x. [lapamienbHO oOCTaBaIMCh MHOTOJETHHE — TPEIIPUSTHS,
KapAMHAILHO MEHSASCH KaXKIbIe JIET 5 4TOOBI BBIKUTH B TIEPHO]I TIEPEMEH.

B 2010-x nHoOpManMOHHBIA B3pbIB UHTEPHETA Clieiall JOCTYIHOW BCIO Pa3pO3HEHHYIO
0a3y HapabOTOK EBPOMEHCKOTO U aMepHKaHCKOro OuzHeca. V3 TOHH MONE3HON U MYCOPHOM
WH(OPMAIIUK BPOJIC «YTO TAaKOE YIPABJICHHE IMPOCKTAMH U COBPEMEHHBIM MEHEDKMEHTY, «KaK
pacmpenensiTth  O0S3aHHOCTH,  MPABWJIBHO  TMPEAYrajablBaTh W COKpalaTh  PHUCKU»
OpeINpPUHUMATEIN JO0 CUX TOp BBIOMPAIOT KPYMUIBI 3HAHWH, TPUMEHUMBIX HMMEHHO
B UX KOMITAaHUSIX.

Celiyac MBI CIIEIIM B HOBOCTSIX KaK MPUOBLIbHBIE KOPIOPALMK PACTYT U PaclaaloTcs
Ha TI0JIpa3/IeTICHUS, IOKYIAIOTCS U MIEPSKUBAIOT CTPYKTYPHBIC CIUSHUSA. 32 KOKIBIM aKTOM
KYTUTA-TIPOJIA’KU OT/IeNIa KPOETCs CIIOKHAS CETh MIPOEKTOB (Ta/HKEThI, MPUIIOKEHUS, PACIITHPEHUS
JUIsE Opay3epoB), CBS3aHHBIX I10 Pa3HBIM KpUTepusM. Korjga MEHSOTCS KPUTEPUHU, MEHSETCS
JIEJICHUe MPOEKTOB Ha rpynmbl. FIMEHHO M3MEHeHHe TpyNmUpoBKH U coobmaoT HaMm B CMU.
BHyTpH e KOMITAaHUY TIPOI0KAIOT paboTaTh, a MPOSKTHI BEAYTCS HEMIPEPHIBHO.

IT project management (PM)— »53T0 &IuCHMIUIMHA, YTO OOBEIUHSCT MPOICIYPHI,
MIPUHIIMITEI ¥ TIOJTUTHKY BeJeHus On3Heca. OHA pYKOBOJHT IMTPOSKTOM OT Pa3pabOTKH KOHIICTIIIAN
JI0 3aBEPIICHHSI IPOCKTA.

O6mmit  (PyHKIIMOHABHBINA) ¥ MPOEKTHBIA MEHEHKMEHT OTIUYAaeTCs TEeM, 4YTO
(GYHKIIMOHATBHBIA MEHEIKMEHT cTabuieH. Ero uenb: moanepkaTh U MPUYMHOXKHUTHh KAuCTBO U
3 PeKTUBHOCTh MpoOTrpaMMHOrO Tpoaykra. EcTe oTpaGoTaHHBIA 1m1a0JIOH, OH paboTaeT



MOCTOSIHHO. [IpOeKTHBIN MEHEIKMEHT U3MEHYMB. L[eb MPOEKTHOrO0 MEHEIKMEHTA: JOCTUTHYTh
pe3yibTaTa 1000 eHOoH, yanuThiBas, yTo ecTh deadline.

[IpuumHO¥ mepexoda oOT oOmIero MeHeKMeHTa K PM  wamie Apyrux CTaHOBHTCS
HA/IGKHOCTh — BMECTO OTHOCHTEIBHOM aOCTPaKTHOM MEPCHEKTHBBI K MpPeACcKa3yeMbIM
pe3ynbTaTam.

MexnynaponHas  Accoumauus — YnopasineHnus — Ilpoexkramum  (IPMA)  mposena
UCCIIEIOBaHME, I10 pe3yjbTaTaM KOTOPOrO HOBBIM MOAXOA CIKOHOMUT Bam okosio 20-30%
BpeMeHu u 15-20% pecypcos.

Uem otnuyarorcs Muadopmanmnonnsie TexHonoruu ot apyrux otpacieit? Cyas mo UT-
dopymam, 3aBUCHMOCTBIO MPOrPAaMMHCTOB OT T'a/PKETOB, JIOPOTOTO ChIpa M BO3MOXKHOCTH
noexaTh Ha banmu. BupryanepHocThIO Bcell paOOTBHl U €e pe3yibTaToB, HEBO3MOXKHOCTHIO
UCTIOJIB30BaHUSl TPOTpaMMBbl  0e3 dIeKTpuyecTBa B ToOpoae. BakHOCThIO s Oymymmx
MOKOJIEHUI BCEX HAyYHBIX JIOCTHIXKEHUH, YTO BO3MOXHBI TOJBKO Onarofaps KOMIBbIOTEPHBIM
VMHHOBALIMSIM.

B crpoutenbcTBe pe3ynbTaT CTaTUYHBINA, B MPOAYKTOBOW HMHIYCTPUHM — HUCYEPIIAEMBbIH,
a IporpamMmbl U BUPTYalbHbIH MUP — OECKOHEUHBIH TUHAMHUYHBIN pecypc, 3aBUCAIIUN TOJIBKO
OT HaJIM4us MHCTpyMEHTa Joctyna (rajxkera u cetu). IlosTomy pa3paboTka KOMIBIOTEPHBIX
TEXHOJIOTUH 00s13aHa OBITH MPOAYMAHHOHN U MPABUILHON H3HAYAIBHO.

VYropasnenune UT-mpoektamu BkiIO4aeT B ceOs KypUpPYIOUIME 3aJayd 0 YCTaHOBKE
000pyIOBaHUSI W MOJICPHU3AIUKN CETH, pa3pabOTKe MPOTrPaMMHOIO OOECIeUYeHUs, CO3IaHUI0
BUPTYaIbHOU Cpelibl M O0JIaYHBbIM BBIYHMCICHHUSIM, CHCTEMaM YIpaBleHUS AAaHHBIMU U OM3HEC-
aHaJIuTHKe, BHenpenue apyrux UT-ycmyr.

B IT npoeKTHBII MEHEI)KMEHT MOXET UATH 10 TPEM KM3HEHHBIM [IUKJIAaM ITPOEKTa!

1. IlporHo3upyemsbiii, onxe waterfall. Tpagummonnsiii  momxox, gaxe B 2010-x
MPUMEHSETCA Ha MOPSAOK yaile Apyrux. [loTanHblid TUHEHHBIN aITOPUTM.

2. Utepanmonnsiii. COBpeMEHHBIM  MOJAXO0JI, B KOTOPOM paciimpeHue (pyHKIHoHaIa
pa3pabaTbiBa€MOr0 IMPOrPaMMHOI0 OOECNEYeHHs C KaXJbIM HOBBIM BBITYCKOM B paMKax
IIPOEKTA.

3. AnantuBHbiil. Agile, Scrum u apyrue MeTobl. Llenu KoMIaHUM U CTpaTerust pa3BUTUSA
MO’KET MEHSTHCSI HE3aBUCUMO OT IEPBOHAYAIBHOIO IUIAHA.

1. HEJb 1 3AJAYN U3YUYEHUS TUCLHUTIIAHBI

]_IGJ'IBIO OCBOCHUA JUCHUIIIIMHBI «I/IH)KCHepHI)IG KEHCHI: OT MPAKTUYCCKUX 3adad K
MHHOBAI[MOHHBIM ~ pelleHusIM»  sBIseTcd  (GopMHpoBaHHE Habopa MpodeccHOHANTbHBIX
KOMIeTeHIMH OakanaBpa 1o HarpasieHuto noarorosku 09.03.02 «MHdpopmalioHHbIE CUCTEMBbI
U TEXHOJOTMW» [yl pelleHHs NPHUKIAJHBIX 3aJad B paMKax HampaBJIeHHOCTH (Mpoduiis)
«MH(popMaIiMOHHBIE CUCTEMBI U TEXHOJIOTHUI.

33,213‘11/1 OCBOCHUA JAUCHUITIIMHBI: HU3YUCHUC METOL0JIOTUHN IMPOCKTUPOBAHHUA
VMHHOBAIIMOHHBIX PELICHUH, MOJYyYEHHE HABBIKOB IPUMEHEHHS HMHHOBALMOHHBIX IIPAKTHK B
00J1aCTH WHKEHEPHBIX PEIICHUN MPAKTHYECKUX 3a7a49 MPOPECCHOHAITBHON NeATETHHOCTH.

2. OBOPYJIOBAHUE U MATEPHUAJIBI

AnbT Pabouas cranmms 10
Anpt Pabouast cranmms K
AnbT «CepBep»
[Taker oducHbIX porpamm - P7-Ocduc
ArnmapaTHbIE CpeJICTBA: ePCOHATBHBIA KOMITBIOTED;
[Iporpammubie cpenctBa AnbT Pabodas cranumsi 10, Anet PabGouas crannms K, AneT
«Cepsep», [laket opucHbIx nmporpamm - P7-Oduc.
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VYuebnsblii kiacc ocHameH IBM-coBMeCTHMBIME KOMIMBIOTEpaMHU, OOBEAMHEHHBIMH B
JIOKAJIbHYIO ceTh. JIoKallbHas ceTh y4eOHOTO Kilacca UMeeT MOCTOSIHHBIN JOCTyM K ceTu Internet
1o BbIICJNCHHONW auHUHU. [ mpoBeaeHUs 1abOpaTOpPHBIX pabOT HEOOXOIUMO CIEIYIOIIee
porpaMMHOE OOeCTieUeHUe: onepanruoHHas cucrema AnbT Pabouas craHIius, makeT o(UCHBIX
nporpamm P7-Oduc

3. YKA3AHUA 110 TEXHUKE BE3OITACHOCTH

Ilepen HauyamoMm paOoOTBl clleAyeT YOEOUTbCS B MCIPABHOCTU 3JIEKTPOIPOBOJKH,
BLIKJIIO‘-IaTeJIef/'I, IITCICCIIbHBIX PO3CTOK, IMPU IMOMOIIHU KOTOPBIX O60pyI[OBaHI/IC BKJIIIOYAaCTCA B
CeTb, HAJIMYMU 3a3€MJIEHUS] KOMITIBIOTEPA, €r0 PabOTOCIIOCOOHOCTH.

I[HSI CHMXXCHHUA WM MPCAOTBPALLICHHA BJIUAHUA OIACHBIX W BPCIHBIX (baKTOpOB
HEo0X0uMO CcoOI0/IaTh CAaHUTApPHBIE IpaBWJIa M HOPMBI, TUTMEHHYECKHE TpeOOBaHUSA K
MNEPCOHAJIBbHBIM 3JICKTPOHHO-BBIYHUCIIMTCIIbHBIM MalllMHAM.

Bo wus3bexaHue MOBpEXIEHUS H30JALUM IPOBOJOB U BO3HUKHOBEHHUS KOPOTKHX
3aMBbIKaHWH HE pa3pelaeTcs: BEeHIaTh YTO-TUO0 Ha MPOBOJA, 3aKPAIINBATh U OCIUTh IIHYPHI U
IPOBOJIA, 3aKJIa/bIBaTh MPOBOJA U IIHYPHI 32 ra30Bble M BOJONPOBOAHBIE TPYObI, 3a Oarapen
OTOITMTEITLHON CHUCTCMbI, BBIACPIrUBaTh IITCICCIIBHYIO BUWJIKY H3 PO3CTKH 3a IIHYpP, YCHUIUC
JIOJDKHO OBITh MPHIIOKEHO K KOPITYCY BUJIKH.

I[JI?I HUCKIIIOYCHHUA MOPAKCHUSA JJICKTPUUCCKHUM TOKOM 3allpeiIacTCs: 4acTO BKIIIOYATb U
BBIKJIFOYATh KOMITbIOTEp 0€3 HeoOXOAMMOCTH, NPUKACATbCSd K IKPAHY M K ThUIBHOM CTOpPOHE
0JIOKOB KOMIIbIOTEPA, pabOTaTh Ha CPEICTBAaX BBIYUCIUTEIBHOW TEXHUKH U TNEepUPEpPUINHOM
000pyJIOBaHUU MOKPBIMH pyKaMHu, paboTaTh Ha CPEACTBAX BBIYMCIMTEIBHON TEXHUKH U
nepudepuitHoM 000pyJOBaHUM, HWMEIOLIUX HApYyLIEHUS LEJIOCTHOCTU KOpIlyca, HapylIEHUS
U30JIAUM  TIPOBOJIOB, HEUCIPABHYIO HWHAMKALIMIO BKIIOYEHUS NHUTaHUS, C MpPU3HAKaMU
SJICKTPHUYCCKOTO HAIIPSKCHHUA Ha KOPITYCE, KJIACTh Ha CPEACTBa BBEIYHCIIUTETbHON TEXHUKH H
nepupepuitHoM 000py0BaHUH TOCTOPOHHUE MPEIMETHI.

3anpemaeTC$I 101 HAIps>KCHUEM oyuIarb oT IIbIJTA nu 3arpsA3HCHUA
AIIEKTPOOOOPYAOBaHHUE.

Bo n30exaHue MOopaXKCHUA QJICKTPUYCCKUM TOKOM, npu I10JIb30BaHNUN
AIIEKTPONPUOOpaMU HeNb3sl KacaTbCs OJHOBPEMEHHO KaKMX-IMOO TpyOOnpoBoJOB, Oarapeit
OTOIIJICHUA, MECTAJTINIMYCCKUX KOHCTPYKHI/Ifl, COCIMHCHHBIX C 3eMJIeit.

ITocne oxoHuaHust pabOTHI HEOOXOIUMO OOECTOUHUTH BCE CPEJCTBA BBIYMCIUTEIHHOMN
TeXHUKU U nepudepuitHoe obopynoBaHue. B ciaydae HempepbpIBHOrO y4eOHOTo Ipoiiecca
HE00XO0/IMMO OCTAaBUTh BKJIIOUEHHBIMH TOJIBKO HEOOXOAMMOE 000pyI0BaHHE.

4. COAEP)KAHUE NIPAKTUYECKUX PABOT

IIpakTnyeckas padora 1. KonnenryanbHble 1 HHPOPMALNMOHHBIC MOJEIH
WHHOBALMOHHBIX IPOEKTOB

Heap padoThl: MpoaHATM3UPOBATh METOJBI U CPEJICTBA MPOEKTHOM JEATEIIBHOCTH B
coepe IT.

OcHoBBI TEOpHUU

[Ipobnembl, KOTOpBIE NPUXOIAMTCA pELIaTh CHEeUHATUCTaM B IPOLECCe CO3IAHUs
POTPaMMHOTO OOeCTIedeHHsI, OYEeHb CIIOKHBL [Ipupoma STHX mpoOieM He Bcerjaa sICHa,
0coOeHHO ecnu pas3pabaTbiBaeMas NpPOrpaMMHasi CHUCTeMa HHHOBAIMOHHas. B wacTHOCTH,
TPyAHO YETKO OMHUCAaTh T€ JCHCTBHS, KOTOpPBIE JOJDKHA BBIMONHATH cucTema. OmnucaHue
(YHKIMOHATIBHBIX BO3MOXKHOCTEH W OrpaHUYEHUH, HAKIaJbIBAEMbIX Ha CHCTEMY, Ha3bIBaeTCS
TpeOOBaHUAMH K ITOH CHCTEME, a caM Iporuecc GOPMUPOBAHUS, aHAIN3A, TOKYMEHTUPOBAHUS U
MPOBEPKH ITUX (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH M OTpaHUYCHUI — pa3pabOTKOM TpeOOBaHUI.



TpeboBanus moapasensioTcsl Ha MOJIb30BaTENbCKHE U cHcTeMHble. [lonb30Barenbckue
TpeOOBaHUS — 3TO ONHCAHHE HAa ECTECTBEHHOM S3bIKe (IUIIOC MOSCHSIONIME UarpaMMbl)
GyHKIMH, BBITOJHAEMBIX CHCTEMOW, W OTpaHHuYEHUM, HakiaJabiBaeMblXx Ha He€. CHCTeMHBbIE
TpeOOBaHUS — 3TO OMHCAHUE OCOOCHHOCTEH CHUCTEMbI (APXUTEKTypa CHUCTEMBbI, TpeOOBaHUS K
napamMeTpaM o0OpyAOBaHUS U T.1.), HEOOXOIUMBIX M1l 3(G(HEKTUBHON peann3aiuu TpeOoBaHUN
MIOJIb30BATEIIS.

Pa3paboTrka TpeOGoBaHMII — 3TO IPOIECC, BKIIOYAIOIIUNA MEPONPUSITUS, HEOOXOIUMbIE
JUIS  CO3JAaHHMSI W YTBEPXKACHUS JIOKYMEHTa, COAEp)KALIero CHelu(HUKAINUI0 CHUCTEMHBIX
TpeOoBaHuil. Pa3znuuaior yeTblpe OCHOBHBIX 3Tara mpolecca pa3padboTku TpeOOBaHMI:

- QHAJIN3 TEXHUYECKOH OCYIIECTBUMOCTH CO3AaHHUSI CHCTEMBI,

- popMUpOBaHUE U aHATN3 TPEOOBAHMIA,

- cnenuduIpoBaHre TPeOOBAHUI U CO3/1aHIE COOTBETCTBYIOIIECH TOKYMEHTAIIHH,

- aTTecTalus 3TUX TpeOOBaHUI.

Ha pucynke 1.1 moka3aHbl B3aMMOCBSI3M MEXIy OJTHMH OTallaMd H  PE3YJIbTaThl,
COIPOBOKAAIOIINE KAXKIBIN ATl Mpoliecca pa3padOTKH CUCTEMHBIX TPEOOBAHUN.

Ho mockonpKy B mporecce pa3pabOTKH CHCTEMBI B CHIIy Pa3HOOOpasHBIX NPHYUH
TpeOOBaHUSI MOTYT MEHSTHCS, yIpaBieHHEe TpeOOBaHUSAMHU, T.€. MPOLIECC YIpPaBICHUS
U3MEHEHUSMU CHCTEMHBIX TpeOOBaHMM, SBISIETCd HEOOXOJUMOW COCTAaBHOM  4acTbio
JESTEIIbHOCTH 110 X pa3padoTKe.

dopMHpPOBaHNE U AHAJIN3 TPEOOBAHUIA
Craenyromum 3TanoM Tpoiecca pa3pabOoTKu TpeOOBaHUU SIBIsIETCS (OPMHPOBAHUE
(ompeneneHne) U aHAIN3 TPEOOBAHMIA.

AHanuz
OCYLECTBUMOCTH
DopMupoBaHue
W aHanus
TpebosaHum
v CneunduunposaHue
TpeboBaHum
Ortyert 06
OCYLLeCTBUMOCTH
CO3AaHUA CUCTEMBI v A1-rec1'auv1$1
TpebosaHui
Mogenu cuctemsl
v
Monb3oBaTensckue
N CUCTEMHBIE
TpeboBaHWA
A

HokymeHTayua co
cneyudpukaymnen
TpeboBaHui

A AR J

Pucynok 1.1 - Ipouecc pa3pabotrku TpeGoBaHUM

O6o0menHas Mojaenb mporecca GOpPMHUPOBAHMS M aHadu3a TPeOOBaHMI TOKa3aHA Ha
pucynke 1.2. Kaxpgas opraHuzanus HCHOIb3yeT COOCTBEHHBIM BapHaHT 3TOM MoOAeNH,
3aBUCSIIUNA OT ‘“MeCTHBIX (DaKTOpPOB”: oOmbITa pPAaOOTHl KOJJIEKTHBA pa3pabOTUMKOB, THUIA
pa3pabaTbIBa€MOil CUCTEMBI, HCIIOIB3YEMBIX CTAHAAPTOB U T.1.
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Pucynok 1.2 - [Ipouecc popmupoBanus u aHaiau3a TpeOOBaHUN

[Ipouecc popmupoBanus U aHau3a TpeOOBAaHUI IPOXOAUT YEPE3 PsIZL ITAIIOB.

1. Ananu3 npeaMeTHO# 00iacTu. AHATUTUKUA JOJDKHBI U3YUUTh MPEIMETHYIO 00JacTh,
rzie Oy/eT SKCILTyaTHPOBAThCs CHCTEMA.

2. Coop TpeboBaHmii. DTO TMpolecc B3aUMOACHCTBHS C JHULIAMHU, (OPMUPYIOLTUMU
TpeboBanus. Bo BpeMs 3TOr0 mporiecca mpoaoInKaeTes: aHalIu3 IPeAMETHONW 001acTH.

3. Kimaccudukanus tpeboanuii. Ha stom 3tame OecopmeHHbIi Habop TpeOOBaHMIA
npeoOpas3yeTcst B JOTHYECKHU CBSI3aHHBIE TPYIIITBI TPEOOBAHUH.

4. Pazpemennie mpotuBopeunii. bes comHeHus, TpeOOBaHHMS MHOTOYUCICHHBIX JIHII,
3aHATBHIX B Iporecce GOpMHUpPOBaHUsS TpeOOBaHMA, OynyT mpoTHBOpeunuBBIMU. Ha 3ToM sTare
OTIPECIIAIOTCS U Pa3pEeLIAlOTCsl IPOTUBOPEUHS PA3TUYHOTO POAa.

5. Haznauenue mpuopurtetoB. B mobom Habope TpeOoBaHUN OJHU M3 HUX OyayT Oosee
Ba)XHbI, YyeM Jpyrue. Ha 3Tom sTame coBMeCTHO ¢ JIuIamu, (GOpMHUPYIOLIMMH TpeOoBaHUs,
OTIpeNIeNAI0TCs HanboJiee BaKHbIE TPEOOBAHNS.

6. [lpoBepka  TpeOoBanmii. Ha  »ToM  sTame  ompenensercs  HMX  IOJIHOTA,
MI0CJIEIOBATEIFHOCTD U HETTPOTHBOPEUNBOCTb.

ITponiecc hopmupoBanust ¥ aHanu3za TpeOOBAHUN IUKIMYECKHM, ¢ 0OpaTHOW CBA3bIO OT
OJTHOTO JTamna K apyromy. Llukim HaumHaeTCs ¢ aHanNM3a MPEeIMETHON 00JacTH M 3aKaHUYMBACTCS
npoBepkoit TpeboBanuil. IloHnmanue TpeOGoBaHUII NMpeaAMETHOM OONACTH YBEIWYMBAETCS B
KaXJIOM LIUKJIe rporecca (opMUPOBAHUS TPEOOBAHUIA.

PaccMoTpuM Tpu OCHOBHBIX NOJAX0Aa K (OPMHUPOBaHUIO TpeOOBaHUN: METO[,
OCHOBAHHBIM HA MHOXKECTBE OTIOPHBIX TOYEK 3PEHUS, CIIEHAPUH U ATHOTpAPHUECKUI METO/I.

OnopHble TOYKH 3pEHUA

[Tonxon ¢ MCMONIb30BaHUEM Pa3IMYHBIX OMOPHBIX TOUEK 3peHMs K pa3paboTke TpebGoBa-
HUI NpU3HAaeT pa3lnyHble (OMOPHbIE) TOUKH 3pEHHs Ha MPoOJIeMy U UCIOJIb3YeT UX B KaueCTBE
OCHOBBI TOCTPOEHHUS M OpraHH3alMy Kak mporecca (GopmMupoBaHusi TpeOOBaHH, Tak U He-
MOCPEICTBEHHO CaMUX TPeOOBaHMIA.

Paznuunble METOBI IPEIATaOT Pa3HbIE TPAKTOBKHU BbIpaKeHUS '"TOouka 3peHus’. Touku
3peHHsI MO’KHO TPAKTOBATh CIEIYIOLIUM 00pa3oM.

1. Kak uctoyHuk uH(pOpMalMd O CUCTEMHBIX JaHHBIX. B 3TOM ciydae Ha OCHOBE
ONOPHBIX TOYEK 3PEHUS CTPOUTCA MOJEIb CO3JaHHUS U UCIOJIb30BAaHUS JAaHHBIX B cucreMe. B
nporuecce GopMUpoBaHUs TpeOOBaHMI OTOMPAIOTCS BCE TaKHe TOUKH 3peHHs ( M Ha UX OCHOBE
OTIpeNieNAI0TCs JaHHbIE), KOTOpbIe OYyAyT CO3AaHbl MM MCIOJIb30BaHbI MPH paboTe CUCTEMBI, a
TaKke CIocoObl 00paOOTKH ATUX JAHHBIX.

2. Kak cTpykTypa mnpejactaBieHuil. B 3ToM ciiydae TOUKH 3peHHs] pacCMaTpUBAIOTCS Kak
ocobasi 4acTb Mojenu cucteMbl. Hampumep, Ha OCHOBE pas3iIMYHBIX TOYEK 3PEHHUS MOTYT
pa3pabaTheIBaThCsi MOACTH ""CYIIIHOCTh-CBSI3b'", MOIETTM KOHEUHOTO aBTOMATa  T.1.



3. Kak monydaTenu CHCTEMHBIX CEpBHCOB. B 3TOM cilydyae TOYKM 3pEHUS SIBIISIOTCS
BHEITHUMH (OTHOCUTEILHO CHUCTEMBI) IMOJYy4aTelssIMA CHUCTEMHBIX CEpPBUCOB. TOYKM 3peHUs
MIOMOTAIOT ONPECIUTh JaHHbIC, HEOOXOIUMBIC JUIS BBIMIOJIHEHUS! CUCTEMHBIX CEPBUCOB WIIM UX
yIpaBICHUSI.

Haunbonee 3¢ (hekTHBHBIM TIOJXOIOM K aHAIU3Y TAKUX CHCTEM SIBIIICTCSI MCIIOJIh30BAHUE
BHEIITHUX  OMOPHBIX TOYEK 3peHMs. Ha ocHOBe 3Toro monaxoga  paspaboraH
merox VORD (Viewpoint-Oriented Requirements Definition — omnpenenenune tpeboBanuii Ha
OCHOBE TOYCK 3peHHs) s (GOpMUPOBaHUS M aHanu3a TpeOoBaHuil. OCHOBHBIC JTarbl
meroaa VORD mnoka3zanbl Ha pucyHke 1.3.

1. Unentudukammst TOYEK  3PEHHS, IOITYYAOIIMX  CHUCTEMHBIC  CEPBUCHI, W
UJICHTU(UKAIIHS CEPBUCOB, COOTBETCTBYIOIIUX KAXI0H TOUKE 3PCHUS.

2. CTpyKTYpHpOBaHUE TOYEK 3PCHHSI — CO3[aHUE HEPAPXUU CTPYINITUPOBAHHBIX TOUYEK
3perns. OOIIECHCTEMHBIE CEPBUCH MPEIOCTABISIOTCS 00Jiee BHICOKAM YPOBHSIM HEPapXUU U
HACJICTYIOTCS TOYKAMH 3PSHUS HU3IIETO YPOBHSI.

3. JIokyMEHTHpOBaHUE OIOPHBIX TOYEK 3PCHHUsS, KOTOPOE 3aKIYaeTcs B TOYHOM
ONHMCAHNUN UACHTU(DHUIIMPOBAHHBIX TOYEK 3PEHUS U CEPBUCOB.

4. OroOpakeHHe CUCTEMBI TOUYEK 3pEHUS, KOTOpasi MOKa3bIBAeT CUCTEMHbIE OOBEKTHI, OIl-
peneneHHbIe HA OCHOBE HH(POPMAITUH, 3aKTFOYCHHON B OMTOPHBIX TOYKAX 3PCHUS.
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Pucynoxk 1.3 - Merox VORD

-

[Ipumep. Paccmorpum ucnonb3zoBanue metoga VORD Ha mepBbIX Tpex IIarax aHaiusa
TpeOOBaHUI AJIsl CUCTEMBI CUCTEMBI OJIJIEPKKU 3aKa3a U yuyeTa TOBapoB B OakaieiiHol naBke. B
OakaneiiHol JmaBKe AJsl KaXI0T0 ToBapa GUKCUPYETCS MECTO XpaHEeHUs (ompeaeneHHas MoJka),
KOJIMYECTBO TOBapa M €ro nocraBimuk. CucTema MOANEP KU 3aKa3a M ydeTa TOBapOB JOJKHA
obOecrieunBath Jo00aBieHHEe WHPOPMAIMM O HOBOM TOBape, HW3MEHEHHWE WU YAaleHUE
uHpopmanuu 00 uUMEIoIeMcs ToBape, XpaHeHue (jo0aBieHUEe, W3MEHEHHUE U yAaJieHue)
uH(pOpMallMK O TOCTABIIMKAX, BKJIIOYAKOIIed B ceOs HasBaHue (GUpMBI, ee aapec U TenedoH.
[Tpu moMoIM CUCTEMBI COCTABIISIOTCS 3aKa3bl MOCTABIIMKaM. KaKIblil 3aKa3 MOXKET COAEpPKATh
HECKOJIbKO MO3UIINM, B KaXKI0M MO3UIIMH YKA3bIBAIOTCSI HANMEHOBAHUE TOBApa U €ro KOJIUYECTBO
B 3aka3e. Cucrtema 1o TpeOOBaHUIO TOJIB30BATENS (HOPMHUPYET U BBIJAET HA MEUYaTh CICTYIOIIYIO
CIIPAaBOYHYIO HH(OPMALIUIO:

- CIIUCOK BCEX TOBAPOB;

- CIICOK TOBApOB, UMEIOIIUXCS B HATTUYHH;

- CIICOK TOBApPOB, KOJMYECTBO KOTOPHIX HEOOXOMMO MOTOJIHUTD;

- CIIMCOK TOBApOB, MOCTABIISIEMBIX JaHHBIM MOCTABIIIUKOM.

[lepBeiM miarom B (opmMupoBaHUM TpeOOBAaHUN SBISETCS HACHTHU(GUKAINS OIMOPHBIX
Touek 3peHus. Bo Bcex meTonax (opmupoBaHus TpeOOBaHUN, OCHOBAaHHBIX HA HCIOJIb30BAHUU
TOYEK 3pEHHUs, HadanbHass WACHTHU(UKAIMS SBIsETCS HauOoyee TpymHou 3amadedd. OguH U3
MOJXOJIOB K MICHTU(UKAIIUN TOYEK 3PEHHS] — METOJ "'MO3TOBOW aTaku', KOTJIa OMpenestoTCs
MOTEHITMAIbHBIE CUCTEMHBIE CEPBHCHl M OpTraHU3aIlM{, B3aWMOJCHCTBYIOIINE C CHCTEMOM.
OpranusyeTcst BCTpeda JIHI, Y4YacTBYIOIIUX B (QOpMHpOBAaHUU TpeOOBaHUN, KOTOpPHIE
MpeiaraloT CBOM TOYKH 3pPEHHUS. DTH TOUYKH 3PEHHS TPEICTaBIAIOTCS B BHJE TUATPAMMBI,
COCTOSIIIEH U3 psAlla KPYTrOBBIX 00MacTel, 0TOOpaKarolIMX BO3MOXKHBIE TOYKU 3peHus (puc. 4).
Bo Bpems "M03roBoii ataku" He0OX0IUMO UAEHTU(ULIUPOBATH MOTEHIIMAIBLHBIE OIOPHBIE TOUKH
3peHUsi, CHUCTEeMHBIC CEPBHCHI, BXOJHBIC JaHHbIC, HEPYHKIHOHAIbHBIE TpeOOBaHMUS,
YIPaBIISIONIUE COOBITUS U UCKITIOUUTEIbHBIE CUTYaIUH.



Crnenyromeit cragueir mpouecca (GopMUpOBaHHS TpeOoBaHUN OyAeT HICHTUPUKAIUS
ONOPHBIX TOYEK 3peHHus (Ha pUCyHKe 1.4 mokasaHbl B BUAE TEMHBIX KPYTOBBbIX oOsiacTeil) U
cepBHCOB (IOKa3aHbl B BHUJAE 3aTEHEHHbIX oOnacteil). CepBUCHI JTOJKHBI COOTBETCTBOBATh
OTOPHBIM TOYKaM 3peHus. Ho Moryr OBITh CEpBUCHI, KOTOpHIE HE IIOCTABJICHBI UM B
COOTBETCTBUE. DTO O3HAYAET, YTO HA HAYAJIbHOM 3Tare "MO3roBOM aTaku'"' HEKOTOPHIE ONOPHbIE
TOYKH 3pEHUS He ObUIM WACHTU(HUIIMPOBAHBI.
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Pucynoxk 1.4 - Jluarpamma uaeHTU(OUKAUIN TOUYEK 3PSHUS

1.1

IIOKa3aHO pacipeacicHue

CEpPBHCOB

JIIA

HEKOTOPBIX

UIEeHTU(OUIIMPOBAHHBIX Ha puUcyHKe 1.4 Touek 3peHus. OJUH U TOT K€ CEPBUC MOXKET OBITh
COOTHECEH C HECKOJbKMMU TOYKAMH 3PEHUSI.

Ta6J'II/II_[a 1.1- CepBI/ICH, COOTHCCCHHBIC C TOUKAMU 3PCHUSA

KJINEHT NMOKYINaTeJl | MOCTOSAHH | TOBap NMOCTABINM | MpoAaBel | aAMMHHCT
b bl K parop
NMOKyHnaTeJ1
b
ITpoBepka | 3anecenue | [lomydyenue | [Ipuem 3anecenue | IIpomaxa Hocrym k
HaJTUYHS B CITHCOK CKHJIKH TOBapa B 0azy TOBapa Oaze
TOBapa KIJIMEHTOB JAHHBIX JTAaHHBIX
IToxynka [lonyuenue | 3aHeceHue ITeuats IIpoBepka
TOBapa uHpopmalr | B 6azy yeka CTaTUCTUKU
un JAHHBIX
[Tonyuenue Haznauenn Hoctym [Tepeonpen
qyeka € LICHbI KaTajory eJICHUE
IIEHBI
3aka3 IIepeonpen IIpoepka | Odopmien
TOBapa eJIeHUE HaJIM4us ue 3aKasa
LIEHBI TOBapa
3aHeceHue «IIokymaem Odopmnen | Ileuats
MOKYTIaTeN BII» WIN ue 3aKasza 3aKasza
A 1 CyMMBI «HETOKYTa MOKYTIaTe
IOKYIIKU B €MBIII» 10
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0a3zy TOBap
JAaHHBIX

Wudopmanus, u3BICUCHHAS W3 TOYEK 3PEHHUS, HCIOJIB3YETCS Ui 3arojHeHHus (opm
1a0JIOHOB TOYEK 3pEHMS M OpraHM3allud TOYEK 3pPEHUs B MEPAPXUI0 HACIEIOBaHUA. OTO
MO3BOJISIET YBUAETH OOIIME TOUYKHM 3PEHUSI U TIOBTOPHO MCIOJIB30BATh HH(OPMALIMIO B UEPAPXUHU
HacnenoBaHus. CepBHCHI, JaHHbIE U YIIPaBIsAoNIast HH(OpMAIHsI HACIEeAYIOTCS TOAMHOXKECTBOM
Touek 3peHuss. Ha pucynke 1.5 moka3zaHa yacTb HEpapXUM TOYEK 3pEHUS JUIsI CUCTEMBI
NONJEPKKH 3aKa3a U y4eTa TOBapOB.

Bce Toukm 3peHus

NOCTaBLYMK COTPYAHMKN KAVEHTDI ToBap
KOHCY/NbTaHT AAMUHUCTPATO nokKynartens MocToaHHbIN

nokynarens

Pucynok 1.5 - Mepapxus Touek 3peHus

IMocTanoBKa 3a1a4uM K NPaKTH4YeCKoii padoTe 1

1. 3yuuTh npejiaraeMblii TEOPETUUECKUI MaTepual.

2. IlocTpouTh OMOPHBIE TOYKU 3peHHs Ha ocHOBaHUU MeTtoga VORD mist hopmupoBanus
U aHanu3a TpeOoBaHM. Pe3ynbTaToM [MOMKHBI SIBUThCA JIBE JAMarpamMMbl: JuarpaMma
UACHTU(DUKAIIMY TOUYEK 3PEHUS, U AUarpaMMa UepapXUH TOUEK 3PEHUS.

3. CoctaBuTh MH(POPMALMOHHYIO MOJENb Oyaylied cHCTeMbl, BKIIOYAIONIIYyI0 B cebs
ONMCAHUE OCHOBHBIX OOBEKTOB CHUCTEMBI M B3aUMOJEWUCTBUS MeEXIy HUMH. Ha ocHoBaHUM
UH(POPMALIMOHHON MOJIeNH, uarpaMMbl UICHTU(UKALMN TOUYEK 3PEHHUs, TuarpaMMbl HE€papXuu
TOYEK 3peHus cHopMUPOBATH TPeOOBAHUS MOJIH30BATENS U CUCTEMHBIE TPEOOBaHUSI.

4. Ha ocHOBaHMU OMHMCAHMSI CUCTEMBbI, HH(POPMALIMOHHOW MOJEINH, TOJIb30BaTEIbCKUX U
CHUCTEMHBIX TpeOoBaHUI pa3paboraTh TexHuueckoe 3aganHue (T3) Ha mpoekTHpoBaHUE
uHpopmannonHon cucremsl (IIpunoxenue A). T3 A0MKHO coaepkaTb OCHOBHBIE pa3Jieibl,
onucanubie B [OCT 34.602-89.

5. OgopMHUTB OTYET MO MpaKTHUECKOH padoTe. [IpencTaBUTh OTYET IS 3aIIUTHI.

BapuaHThl HHAUBUAYAIBHBIX 3alaHUN
B cootBercTBUM C yKa3aHHOW MpeAMETHOH 0OO0NacThi0O M KiaccoM pa3pabdaThiBaeMOM

HH(I)OpMaHHOHHOﬁ CHUCTCMBI pa3pa60TaTL TCXHUYCCKOC 3aJaHNEC HAa TPOCKTUPOBAHUC HcC.

Tabnuma 1.2 — unuBuayanpHbIe 3aJaHUS

No [IpenmerHas o6nacThb Kmacec UC
1 Cknan MRP

2 [Ipon3BOICTBEHHOE NPEATIPUATHE ERP

3 Toprosoe npeanpusTe CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusiTue B2C
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http://unesco.kemsu.ru/study_work/method/po/UMK/lab_pract/lab02_b.html

6 [Topran B2B

7 CtpoutenbHOe NpeIpUsITHE NC yuera

8 Briciiee yueOHOe 3aBeieHNe NC ynpaBnenus

9 WudpacTpyKTypa npeanpusiTis CIHIIP

10 | AnnmaparHas HHPPACTPYKTYpa NPEAIPUITHS OKcrepTHas CUCTEMa

Conep:xkanue oTyera

[To BbImonHEHHOW paboTe cocraBisgercs oT4eT. OTYET BBITOIHSAETCS B AIIEKTPOHHOM
Buje. [1o BeIMONHEHHOMY OTUYETY IPOBOAMTCS 3alUTa MPAKTHUYECKON paboTHhI.

OTuer MO NPAKTHUUECKON padoTe MOJKEH COCTOATh U3 CIEAYIOIIHUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBO/IHAsI 4acCTh;

- OCHOBHas 4acTh (OomucaHue paboThl): TEXHUYECKOE 3aJaHue Ha MPOCKTHPOBAHHE
UH(GOPMALIMOHHON CHCTEMBI;

- 3aKJII04YEHHE (BBIBOBI).

BBonHas yacTh oT4eTa TOJKHA BKIKOYATh TYHKTHI:

- YCIIOBUE 3aj]auu;

- IOPSIOK BBITIOJIHEHHUS.

- IPOrpaMMHO-aMMapaTHbIE CPEJCTBA, UCIIOIb3YEMbIE IIPU BHINIOJIHEHUN PAOOTHI.

3amura OT4eTa MO 3aKJII0YaeTCsd B NPEABABICHUM MPENOJABATEN0 IOJTYyYEHHBIX
pe3yabTaToB B BUie (paiiyia u IEMOHCTPAIMH TOIYYEHHBIX HABBIKOB IPU OTBETaX Ha BOIPOCHI
MIPEno1aBaTels.

KOHTpOJIbeIe BOIIPOCHI

. Uto Takoe KMU3HEHHbIN UKJI TPOTPaMMHOT0 IPOIyKTa?
. Haiite onpenenenue Mojenu xu3HeHHoro nukia I10.
. [IpuBenuTe 3Tamnsl pa3paboTKU MPOTrPAMMHOTO CPEACTBA.
. Kakue stansl Bkimtouaet B ce0st moaenb JKII IIC cornacao 'OCT 19.102-777?
. UTo BKJIIOYAeT B ceOst aTam NpeapOeKTHOTO UCCAeTI0BaHuUs?
. [lepeuncnure QyHKIIMOHAIBHBIE TPEOOBAHMS K TPOrPAMMHOMY TTPOJIYKTY.
. [lepeuncnure sKCIUTyaTallHOHHBIE TPEOOBAHUS K IPOrPAMMHOMY MPOAYKTY.
. [lepeuncnure npaBuiia pa3pabOTKH TEXHUUECKOTO 3aJaHHsl.
. Ha3oBuTe OCHOBHBIE pa3enbl TEXHUYECKOTO 3aJaHus.
10. B kakWx OTHOIICHUSX HAXOMATCA 3aKa34MK W Pa3padOTYMK TPH BBIPAOOTKE
TpeOOoBaHUl K MPOrpPaMMHOMY CPEACTBY?

O©oOo~NOoO ol WwWwN -

HpaKTI/I‘leCKaﬂ paﬁoTa 2. OHTOIOTHYECKHE MOJEIHN I’IH(l)OpMaIII/IOHHI)IX CHUCTEM

Heas padorbl: [IpoaHanu3upoBaTh TEXHOJOTMH YIPABICHUS >KU3HEHHBIM IUKJIOM
WH(OPMAIIMOHHBIX CUCTEM.

OcHoBBI TEOpHUU

ATrecTanus TpedoBaHMit

ATTectanus  JIOJDKHA — TIPOJAEMOHCTPUPOBATh, 4YTO  TpeOOBaHUS  JAEWCTBUTEIHHO
OTIpPEeNIeNAI0T Ty CUCTEMY, KOTOPYIO XOUYeT MMeTh 3aKa3zuuk. IIpoBepka TpeOOBaHUiIl BakHA, TakK
KaK OomUOKU B crienrdukanuy TpeOoBaHUM MOTYT IPUBECTHU K MEpeIeKe CUCTEMbI U OOJIbLIINM
3arparam, eciau OyayT OOHapyXeHbl BO BpeMs mpoliecca pa3paboTKH CHCTEMbl WM IOCIe
BBEJICHUS €€ B dKCIuTyaTanuio. CTOMMOCTh BHECEHUS B CUCTEMY M3MEHEHUH, HEOOXOJUMBIX IJIst
yCTpaHEHUs OIIMOOK B TpeOOBAaHUSAX, HAMHOIO BBIIIE, YEM HCIpPABICHHE OIINOOK
MPOEKTUPOBAHUS WM KoaupoBaHus. [lpuumHa B TOM, YTO M3MEHEHHE TpeOOBAHUU OOBIYHO
BJIEYET 33 COOOW 3HAUMTENbHbIE U3MEHEHHS B CHCTEME, I1OCIIe BHECEHUS! KOTOPHIX OHA JIOJKHA
IPOITH NOBTOPHOE TECTUPOBAHMUE.
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Bo Bpemst nporiecca aTTecTaly AOJKHBI ObITh BBIIIOJIHEHBI PAa3JIUYHbIE TUIIBI IPOBEPOK
TpeOOBaHUI.

1. IIpoBepka npaBuibHOCTH TpeOoBaHui. [lonb30BaTeNb MOXKET CUMTATh, YTO CHCTEMaA
HeoOXoauMa Ui BBIIIOJHEHHUS HEKOTOPBIX OIpeneseHHbIX (yHKumid. OnHaKo AaabHEeHIne
pPasMBIIUICHUS. U aHAJIM3 MOTYT IIPUBECTH K HEOOXOIUMOCTH BBEIECHHUS JIONOJHUTENIBHBIX WIN
HOBBIX (yHKUMHA. CHCTEMBl TNpenHa3HAUYEHBl MJIS Pa3HBIX I0JIb30BATENCH C pa3IMYHBIMU
MOTPEOHOCTSAMU, W TOATOMY HaOop TpeOOoBaHWI OyJeT NpPEACTaBIATh COO0OM HEKOTOPHBIN
KOMITPOMHUCC MEX1y TPpeOOBaHUSAMH TOJIb30BATENICH CUCTEMBI.

2. IlpoBepka Ha HenpoTuBopedynBOCTh. Crienudukanus TpeOOBaHMM HE JOJKHA
cojiepkaTh MPOTUBOpPEUM. DTO O3HA4YaeT, 4YTo B TpPeOOBAaHUAX HE JIOJDKHO OBITh
IPOTUBOPEYALUX APYr JAPYry OTPaHUYEHUH WM pa3IMYHbIX ONUCAHUM OJHOM M TOM XKe
CHCTEMHOHU (yHKIINH.

3. IlpoBepka Ha noaHoTy. Cnenudukanus TpeOOBaHUM JOKHA colepKaTh TpeOoBaHuUs,
KOTOPBIE ONPEACTISAIOT BCE CUCTEMHBIC ()YHKIIMU M OTPAHUYCHUS, HAJIaraeMble Ha CHCTEMY.

4. ITpoBepka Ha BBINOJHUMOCTb. Ha OCHOBE 3HaHMS CYLIECTBYIOIIMX TEXHOJIOTUMN
TpeOOBaHUS JIOJKHBI ObITH MPOBEPEHBl HAa BO3MOXKHOCTb WX PEAJIbHOTO BBINOJHEHUS. 3/1€Ch
TaKXe [POBEPSIOTCS BO3MOXKHOCTH (prHAHCUPOBAaHUS U rpaduK pa3pabOTKH CUCTEMBI.

CymecTByeT psi METOJOB aTTECTAllMH TPeOOBAaHM, KOTOpPHIE MOXKHO HCIIOJIB30BATh
COBMECTHO WJIM KaXK/bIi B OT/AEIBHOCTH.

1. O630p TpeboBanmii. TpeOOBaHMS CHCTEMHO aHAIN3UPYIOTCS PEIICH3CHTAMH.

2. IlporotunupoBanue. Ha 3ToM 3Tane npoTOTHUIl CUCTEMBI IEMOHCTPUPYETCS KOHEUHBIM
MOJIB30BATEISIM | 3aKa3zuuKy. OHM MOTYT 3KCIIEPHUMEHTHPOBATH C STHUM IMPOTOTHUIIOM, YTOOBI
yOeaUThCs, YTO OH OTBEYAET UX NOTPEOHOCTSIM.

3. 'eHepanusi TECTOBBIX CIICHapUeB. B wuieane TpeOOBaHUS JOJDKHBI OBITH TaKUMHU,
4TOOBI UX PeaNn3aLnI0 MOKHO ObLIO IpoTecTUpoBaTh. Eciiu TecThl uia TpeGoBaHuil pa3padbaThl-
BalOTCA KaK 4YacTh MpoIecca aTTECTallMM, TO 4YacTO 3TO MO3BOJISIET OOHAPYXUTh MpPOOIEMBbI B
cneundukanuu. Ecau Takue TecThl CIOXKHO MM HEBO3MOXKHO pPa3paboTaTh, TO OOBIYHO 3TO
03HAYaET, UTO TPEOOBAHUS TPYAHO BBINOJIHUTH U TIO3TOMY HEOOXOAMMO UX EPECMOTPETb.

4. ABTOMaTH3UPOBAHHBIH aHaJIN3 HenpoTuBopeunBocTu. Ecin TpeGoBaHUs
NPEJCTaBICHbl B BHUJE CTPYKTYPHBIX WIM (OpPMaJbHBIX CHUCTEMHBIX MOJENeH, MOXKHO
UCMONb30BaTh MHCTpyMeHTanbHble CASE-cpencTBa A  MPOBEPKH  HENPOTUBOPEUYHUBOCTHU
Mojienei. [l aBToMaTHU3MpOBAHHOM MPOBEPKU HENPOTHBOPEUYMBOCTH HEOOXOIUMO MOCTPOUTH
0a3y maHHBIX TpeOOBaHMI W 3aTeM IPOBEPUTh Bce TpeOOBaHMS B 3TOM 0a3e JaHHBIX.
AHanuzaTop TpeOOBaHUI TOTOBUT OTYET 000 BCEX OOHAPYKEHHBIX MPOTUBOPEUHUSIX.

[Tonp3oBaTenbCKUe U CUCTEMHbIE TPEOOBAHNUS

Ha ocHOBaHMM MOTy4€HHBIX MOJENEl CTPOSTCS MOJIb30BaTENIbCKUE TPeOOBaHUS, T.€. KaK
OBLIIO CKa3aHO B Hayajie ONMMCAHNUE HAa €CTECTBEHHOM SI3bIKE (DYHKILIMHU, BBIIOIHIEMBIX CUCTEMOH,
Y OTPaHUYEHHM, HAKJIaJAbIBAEMBIX Ha HEE.

[Tonb3oBarenbckue TpeOOBAHUS JOJKHBI OINUCHIBATH BHEIIHEE IOBEJCHHE CHCTEMBI,
OCHOBHBIE ()YHKILIMU M CEPBUCHI PEIOCTABIIsIEMbIE CUCTEMOM, € He()yHKIIMOHAIbHBIE CBOMCTBA.
HeoOxoaumMo BbIIETUTH OMOPHBIE TOUKHU 3PEHUS M CIPYNIHUPOBATh TPEOOBAHUS B COOTBETCTBUU
¢ HuMmu. [lonb3oBarenbekre TpeOOBaHHUS MOXKHO O(OPMUTH KaK MPOCTHIM NEPEUHCIICHUEM, TaK U
MCIIOJIb3YS HOTAIMIO BAPUAHTOB HCIOJIb30BaHUS.

Jlanee cocTaBiIsIOTCA CUCTeMHBIE TpeOboBaHMsl. OHHM BKJIIOYAIOT B ce0s:

1. TpeboBanus kK apxXuTeKType cucteMbl. Hanmpumep, 4ncio u pa3MelnieHue XpaHuiauil 1
CEpPBEPOB MPUIIOKEHHU.

2. TpeboBanuss K mapamerpaM oOoOpymoBaHWs. Hampumep, bactoTa MpOIECCOPOB
CepBEPOB U KIUEHTOB, O0BbEM XPAaHHUIIUIL, Pa3Mep ONEPATUBHOW M BHUJEO MAMSTH, MPOIMYCKHAs
CIIOCOOHOCTH KaHaia U T.J.

3. TpeboBanus K mapameTpaM cucTembl. Hampumep, BpeMsi OTKIMKa Ha JEHCTBHE
NOJIb30BATENs], MAaKCUMAJIbHBIA pa3sMmep mepeaaBaeMoro (aiinga, MakCUMallbHash CKOpPOCTh
nepeaayy JaHHBIX, MAaKCUMAaJIbHOE YUCIIO OJTHOBPEMEHHO paboTaIOMUX NOIb30BaTeNeH U T. 1.
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4. TpeboBaHUs K MPOTPaMMHOMY HHTEpPEICy.

5. TpeboBanmst K  CTpyKType  cuctembl.  Hampumep,  MacmrabupyemocTs,
pacupenenéHHOCTh, MOIYJIbBHOCTh, OTKPBITOCTb.

- MacIITabupyeMOCTh — BO3MOXKHOCTh PAcCIpOCTPAHEHHS CHCTEMBbl Ha OOJbIIOE
KOJIMYECTBO MAIllMH, HE MPUBOASAIIAs K MoTepe paboTocrnocoOHOCTH U 3PPEKTUBHOCTH, MPU
TOM CIIOCOOHOCTH CHCTEMBl HapamuBaThb CBOK MOIIHOCTH JIOJDKHA OIPENENATHCS TOJBKO
MOIIIHOCTBIO COOTBETCTBYIOLIETO alapaTHOro 00ecreyeHus.

- pacpeesIeHHOCTh - CHCTEMa JIOJDKHA IOJJEpPKUBATh PaCHpPEeIEHHOE XpaHEHUE
JAHHBIX.

- MOJYJIBHOCTb - CUCTE€MA JIOJIKHA COCTOSITh U3 OTJIEIbHBIX MOAYJICH, HHTErPUPOBAHHBIX
MEXTy COOOM.

- OTKPBITOCTh - HAJIUYHE OTKPBITHIX HHTEP(PEHCOB [Isi BO3MOXKHON JOpPabOTKH U
MHTErPALMH C IPYTUMU CUCTEMAMHU.

6. TpeOoBanHMs IO B3aUMOJICHCTBUIO M MHTETPAIMH C JIPYTrUMH cUcTeMamu. Hampumep,
UCIONIb30BaHuEe oOmIeil 0a3pl JaHHBIX, BO3MOXXHOCTH IOJIYYE€HHS JAHHBIX U3 0a3 JaHHBIX
OIIpEeACIIEHHBIX CUCTEM U T.[I.

TexHnyeckoe 3aganune

TexHu4eckoe 3aaHUe MPEICTABISIET COOOW JOKYMEHT, B KOTOPOM C(OPMYIUPOBAHBI
OCHOBHBIE 1LI€TTU Pa3paboTKH, TpeOOBaHUS K MPOTPaMMHOMY MPOAYKTY, ONpEAeNeHbl CPOKH U
ATaIbl pa3padOTKU U PErIAMEHTHPOBAH MPOIIECC MPUEMO-CIaTOYHBIX HCIIBITaHui. B pa3zpaboTke
TEXHUYECKOTO 3aJaHusl YYacCTBYIOT KaK IMpEACTaBUTEIM 3aKa3uMka, TaK W MPEICTABUTEIU
UCTIONHUTEINIA. B OCHOBE ATOro JOKyMEHTA JIeKAT MCXOJHBIC TPeOOBaHWS 3aKa3uuka, aHAIU3
MEPEeOBbIX JOCTHXKEHHM TEXHUKH, pEe3ylbTaThl BBINOJHEHUS HAyYHO-UCCIEI0BATEIbCKUX
paboT, NpeANnpPOEKTHBIX UCCIEA0BaHNMN, HAYYHOI'O IPOrHO3UPOBAHMS U T. II.

Iopsaok pa3padoTKN TEXHUYECKOI0 3aJaHUS

Pa3paboTka TeXHWYECKOTO 3a/laHUs BBIMOJHSETCS B CIEAYIONIECH IMOCIEI0BATEIIBHOCTH.
[Ipexxne Bcero ycTaHaBIMBAIOT HAOOp BBIMONHAEMBIX (YHKIWN, a Takke TMepeueHb |
XapaKTePUCTUKU MCXOAHBIX JaHHBIX. 3aTeM OMpENeNsIioT TMepedYeHb pe3ysbTaToB, WX
XapaKTEPUCTUKHU U CTIOCOOBI MPEICTaBICHUS.

Janee yTouHsIOT cpeny GYHKIMOHUPOBAHUS MPOrPAMMHOTO 00E€CTICUCHHS: KOHKPETHYIO
KOMIUIEKTAIIMIO M MapaMeTpbl TEXHUYECKUX CPEICTB, BEPCHIO HCIOJIb3yeMOW ONEepallMOHHON
CHUCTEMBl W, BO3MOXXHO, BEPCHU M TapaMeTpbl JPYroro YCTAHOBJIECHHOTO MPOTPAMMHOTO
obecrneveHus, ¢ KOTOPHIM MPEICTOUT B3aMMOJICHCTBOBATh OYAyIIEMY TPOTPAMMHOMY MPOIYKTY.

B cnyuasx, xorma paspabaTeiBaeMo€ MporpaMMHOE OOecTieueHre coOMpaeT M XPaHUT
HEKOTOPYIO HMH(POpPMAIMI0 WM BKIIOYAeTCS B YIPaBICHHE KaKUM-JTHOO TEXHUYECKUM
MPOIIECCOM, HEOOXOJUMO TaKXKe YEeTKO pEeriaMeHTHPOBATh ICHCTBUS MPOrpaMMbI B cly4yae
c00€B 000pYIOBaHUS U YHEPTOCHAOKCHHUSI.

1. O6mmue nonoxKeHus

1.1. Texuunueckoe 3amanue oGopmisitoT B cooTBeTcTBUM co crangaprom 'OCT 19.201-
78, TOCT 34.602-89.

1.2. JIns BHECEHUSI U3MEHEHHU U IONMOJHEHU B TEXHUYECKOE 3aJIHHE Ha MOCIETYIOIINX
CTaIUAX Pa3pabOTKHU MPOTrpaMMbl WIH MPOTPAMMHOTO U3/ETHS BBITYCKAIOT IOTIOJHEHHE K HEMY.
CormacoBanrie W YTBEpP)KIEHHE JIOMOJHEHHS K TEXHUYECKOMY 3aJIaHUI0 MPOBOMST B TOM XKE
MOPSIIKE, KOTOPBIM YCTAaHOBJIEH JI1 TEXHUYECKOTO 3a/IaHUs.

1.3. TexHu4ueckoe 3aiaHue JOJKHO COAEPKAaTh CIAEAYIOIINE Pa3aeiibl:

1) oO1Ime cBeICHHMS;

2) Ha3HAYEHHE U LIEJIN CO3JaHus (Pa3BUTHS) CUCTEMBI;

3) xapakTepucTUKa 0ObEKTOB aBTOMATH3AIIHH;

4) TpeOOBaHUS K CUCTEME;

5) cocraB u coaepkaHue padoT MO CO3JaHUI0 CHCTEMBI,

6) OPSAOK KOHTPOJISL M PUEMKU CUCTEMBI;
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7) TpebOBaHUs K COCTaBY U COACPKaHUIO PabOT IO MOATOTOBKE 00BEKTa aBTOMAaTH3aIU!
K BBOJIY CUCTEMBI B JICHCTBUE;

8) TpeboBaHMs K JOKYMEHTHPOBAHHMIO;

9) ucTOUHUKHU pa3pabOTKH.

B 3aBucumoctu 0T 0coO0eHHOCTEH MPOrpaMMBbl MIIM MPOTPAMMHOTIO U3/IENIHS TOMYCKaeTCs
YTOYHSTH COJIEpP’)KaHUE Pa3/IeliOB, BBOAUTH HOBBIC Pa3felibl WM OOBEIUHATH OTACIbHBIC U3 HUX.
[Tpu HEOOXOIMMOCTH JTOTTYCKAETCsl B TEXHUYECKOE 3aJJaHUE BKIIIOYATh MPUIIOKECHHUS.

2. Conepxanue pa3/ieioB

2.1. B paznene «OO0mue cBeeHUs» YKa3bIBAIOT:

1) nonHOE HAaMMEHOBAHHUE CUCTEMBI M €€ YCIIOBHOE 0003HAYCHHE;

2) mudp Temsl wim mudp (HOMep) 10roBopa;

3) HauMeHOBaHWe  mpennpuatuii  (oObeIUHEHMI)  pa3padoTYMKa W 3aKa3yMKa
(Monb30BaTeNsl) CUCTEMBI U UX PEKBU3UTHL;

4) mepedyeHb JOKYMEHTOB, Ha OCHOBAaHHMM KOTOPBIX CO3/IA€TCS CHUCTEMa, KEM MU KOTJaa
YTBEPKACHBI 3TU JOKYMEHTHI,

5) nIaHOBBIE CPOKM Hayaia U OKOHYAHUS PabOTHI 10 CO3/JaHUIO0 CUCTEMBI;

6) cBelleHHsI 00 UICTOYHUKAX U MOpsiiKe GUHAHCUPOBAHUs PaboT;

7) nopsiok oopMIIEHUST U TIPEIBSIBICHHS 3aKa34MKy Pe3yJbTaTOB paboT MO CO3TaHUI0
CUCTeMBbl (ee uacTeil), MO M3TOTOBJICHUIO U HaJaJKe OTICIbHBIX CPEICTB (TEXHUYECKHX,
IIPOrPaMMHBIX, HTHPOPMAIIMOHHBIX) U POTrPAMMHO-TEXHUYECKUX (IIPOrPaMMHO-METOINYECKUX )
KOMILUIEKCOB CUCTEMBI.

2.2. Paznen «Ha3nauenwe W 1enu co3gaHus (Pa3BUTHsI) CHCTEMBD» COCTOHUT W3
MOJIpa3/eIioB:

1) Ha3HAYEHHE CUCTEMBIL;

2) uenu co3qaHus CUCTEMBI.

2.2.1. B mnogpaznene «Ha3naueHue CHCTEMBD» YKa3bIBAIOT BHJI aBTOMATHU3UPYEMOi
JEeSTENIbHOCTH (yIpaBlIeHUE, MPOSKTHPOBAHUE W T. 1.) U MEpeueHb OOBEKTOB aBTOMATHU3ALIUU
(00BEKTOB), HA KOTOPBIX MPEIOJIATAETCS €€ UCTI0JIb30BaTh.

2.2.2. B nogpaznene «llenu co3ganusi CHCTEMBI» MPUBOAIT HAUMEHOBAHUS U TpeOyeMblie
3HAYCHHUS] TEXHUYECKUX, TEXHOJIOTMYECKUX, MPOU3BOJACTBEHHO-DKOHOMHUYECKHX WIH JIPYTHX
nokasareneil 00beKTa aBTOMATH3AIMM, KOTOpbIE JOKHBI OBITh JOCTUTHYTHI B PE3yJbTaTe
co3nanus C, u yka3pIBalOT KPUTEPUU OIICHKU JTOCTHXKECHHUS 1I€JIeH CO3/IaHUsI CUCTEMBI.

2.3. B paznene «XapakTepucTuku 00beKTa aBTOMATU3AIUI TPUBOIAT:

1) kpaTkue cBeaeHHs 00 OOBEKTE aBTOMATH3AIMM WM CCBUIKA Ha JOKYMCHTHI,
coJieprKaliye Takyro HH(HOpMAIIUIO;

2) cBeieHUsT 00 YCIIOBHSAX AIKCILIyaTallid OObEKTa aBTOMATH3AIMA M XapaKTEPUCTHUKAX
OKPYKaIOIEeH Cpebl.

[Mpumeuanue: [{ns CAIIP B pa3mene JOMONHUTENHHO MPUBOIST OCHOBHBIE TApaMeTPhl U
XapaKTEPUCTUKHA 0OBEKTOB MIPOSKTHPOBAHMSL.

2.4. Paznen «TpeboBaHus K CHCTEMEY» COCTOHUT U3 CIAEAYIOUINX MOAPA3ILIOB:

1) TpeGoBaHMs K CUCTEME B LIEJIOM;

2) TpeboBaHMs K QYHKIUAM (3a/1a4aM), BBITIOTHSIEMBIM CUCTEMOM;

3) TpeboBaHMS K BUIaM 0OCCTICUCHHSI.

CoctaB TpeOoBaHMII K cHCTeMe, BKJIIOYaeMbIX B HaHHbBIA paszgen T3 nHa UC,
YCTaHaBIWBAIOT B 3aBHCHMOCTH OT BHWJA, Ha3HA4YCHUsS, CHENU(PHUIECKMX OCOOCHHOCTEH U
ycIoBUi (YHKITMOHUPOBAHUS KOHKPETHOW CHUCTEMBI. B KakoM mojpasnene MPUBOAAT CChIIKU
Ha aeiictByronue HT/I, ompenensromue TpedboBaHus K CHCTEMaM COOTBETCTBYIOIIETO BH/IA.

2.3.1. B mompa3nene «TpeboBaHus K CUCTEME B 1I€TIOM» YKa3bIBAIOT:

- TpeOOBaHUs K CTPYKTYpe U PYHKIIMOHUPOBAHUIO CUCTEMBIL;

- TpeOOBaHUsI K YWCICHHOCTH M KBaTM(HUKAIMU TEPCOHAIA CUCTEMBl U PEKUMY €ro
paboTHI;

- IOKa3aTeu Ha3HAUCHUS;
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- TpeOOBaHUs K HAJICKHOCTH;

- TpeOoBaHUs O€30MACHOCTH;

- TpeOOBaHUS K 3PrOHOMHUKE M TEXHUYECKOH 3CTETUKE;

- TpeOOBaHUs K TPAHCTIOPTAOEIBHOCTH 151 MOABIKHBIX AC;

- TpeOOBaHUS K HKCIUTyaTallMl, TEXHUYECKOMY OOCIYKHMBaHHMIO, PEMOHTY M XPaHEHHIO
KOMITOHEHTOB CHCTEMBI;

- TpeOOBaHUS K 3aIIUTe UH(OPMAIMK OT HECAHKIIMOHUPOBAHHOTO JAOCTYIIA;

- TpeOOBaHUS IO COXPAHHOCTH WH(POPMALIUU TIPU aBAPHSIX;

- TpeOOBaHUS K 3aIIUTE OT BIUSHUS BHEIIHUX BO3JCHCTBUM;

- TpeOOBaHUS K MATEHTHOHN YHCTOTE;

- TpeOOBaHUs MO CTaHAAPTU3ALMU U YHU(DUKALIUN;

- IOTIOJTHUTEIIbHBIE TPEOOBAHUSI.

2.3.1.1. B TpeGoBaHUAX K CTPYKTYPE ¥ (PYHKIIMOHUPOBAHUIO CHUCTEMBI TTPUBOJISIT:

1) nepeyeHb MOACHCTEM, UX HAa3HAYEHHE U OCHOBHBIE XapaKTEPUCTUKHU, TPeOOBaHUS K
YUCITy YPOBHEH HepapXuu U CTENEHU LIEHTPAIU3AlMU CUCTEMBI;

2) TpeboBaHUs K CIIOCO0aM M CPEACTBAM CBS3U U1 MHPOPMALMOHHOTO OOMEHa MEXITy
KOMIIOHEHTaMH CUCTEMBI;

3) TpeGoBaHUs K XapaKTEpUCTUKAM B3aWMOCBSI3€H CO3/1aBa€MOM CUCTEMBI CO CMEKHBIMU
cucreMaMu, TpeOOBaHMsI K €€ COBMECTHMMOCTHM, B TOM YHCIE YKa3aHUsA O crocobax oOMeHa
uHpopManrei (aBTOMaTHYECKH, IEPECHUTKON TOKYMEHTOB, 110 Tele(oHy | T. I1.);

4) TpeboBaHMs K pexuMaM (PyHKIIMOHUPOBAHUS CUCTEMBI;

5) TpeGoBaHMS MO JUATHOCTHPOBAHUIO CUCTEMBI;

6) MepCeKTUBbI Pa3BUTHS, MOJICPHU3ALUN CUCTEMBI.

2.3.1.2. B TpeboBanusix K mokazaTesnsM HasHaueHuss HMC npuBoAsaT 3HadYeHUS
[apaMeTpoOB, XapaKTEPU3YIOLIUE CTEIIEHb COOTBETCTBUS CUCTEMbI €€ Ha3HAYEHUIO.

Jlna UC ynpaBneHust yka3bIBaroT:

- JIOITyCTUMBIE TpeIebl MOJEPHU3AIMH U PA3BUTHUS CUCTEMBI;

- BpEMEHHBIE XapaKTEPUCTUKHU, IIPH KOTOPBIX COXPAHSETCS HA3HAYCHNE CHCTEMBI.

2.3.2. B nonpasznene «TpeboBanus Kk BHJIaM oOecreueHHs» B 3aBHCHUMOCTH OT BHJA
CHCTEMBI TIPUBOJIAT TPEOOBAaHUS K MaTeMaTHUECKOMY, HH(POPMAITMOHHOMY, JITHTBHCTUYECKOMY,
IPOrPaMMHOMY, TE€XHHYECKOMY, METPOJIOIMYECKOMY, OPraHU3al[MOHHOMY, METOJAWYECKOMY U
Jpyrue BUJaM 00eCieueHUsl CUCTEMBI.

2.3.2.1. lns MaTeMaTH4eCKOro o0ecreyeHns CUCTEMbI IPUBOAAT TpeOOBaHUS K COCTaBY,
o0nacTu NpUMEHEHHUs (OrpaHUYEHHUs) U CIOCO0aM, HCIIOIb30BaHUS B CUCTEME MaTEMaTHYECKUX
METO/I0B M MOJIEJIEeH, TUIIOBBIX aJITOPUTMOB U aJITOPUTMOB, MOAJIEKAIINX pa3paboTKe.

2.3.2.2. ]Ins nHbOpMAIMOHHOTO 00ECIIeYeHUsI CUCTEMBI IPUBOJAT TPEOOBAHUS:

1) k cocTaBy, CTPYKType U crioco0aM OpraHu3aliy JaHHBIX B CUCTEME;

2) Kk “”HPOPMALMOHHOMY OOMEHY MEX/ly KOMIOHEHTAMHU CHCTEMBI;

3) x uH(OPMALIMOHHON COBMECTUMOCTH CO CMEKHBIMH CHCTEMaMHU;

4) 1O UCHONb30BAHUIO OOILIECOIO3HBIX W 3apETUCTPUPOBAHHBIX PECIyOIMKAHCKUX,
OTpaciieBbIX KJIacCU(UKATOPOB, YHU(DULIHMPOBAHHBIX JOKYMEHTOB M  KJAcCU(UKATOPOB,
JEMCTBYIOIMX HA IAaHHOM MPEANPHUITHH;

5) Mo NPUMEHEHHUIO CUCTEM YIpaBlieHUs 6a3aMH JTaHHBIX;

6) K CTpyKkType mporecca cbopa, o0OpabOTKM, mepedadyd MaHHBIX B CHCTEME U
MPEJICTABICHHIO TaHHBIX;

7) K 3aIIMTe TAaHHBIX OT Pa3pyLICHUN NpU aBapusiX U cOOSX B 3JEKTPONUTAHUN CHCTEMBI;

8) K KOHTPOJTIO, XpaHEHUI0, OOHOBJICHUIO M BOCCTAHOBIICHUIO JTAHHBIX;

9) k mpoueaype MNpHUAAHUS OPUIMYECKON CHIBI JIOKyMEHTaM, MpPOAYLHPYEMbIM
texHuueckumu cpenctsamu UC (B coorBerctBun ¢ 'OCT 6.10.4).

2.3.2.3. Jlng JIMHTBHCTUYECKOTO OOECHEeYeHHs CHCTEMBbl NPUBOIAT TpeOOBaHUSA K
OPUMEHEHHI0O B CHCTEME S3BIKOB IPOrPaMMUPOBAHHUS  BBICOKOIO  YPOBHS, S3BIKOB
B3aMMOJICHCTBHS MONBb30BAaTENeH M TEXHMYECKHX CPEACTB CHCTEMBI, a TaKkxke TpeOoBaHMS K
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KOJMPOBAaHUIO M JIEKOJAMPOBAHUIO JAHHBIX, K S3bIKaM BBOJA-BBIBOJA JAHHBIX, SI3bIKaM
MaHMITYJTUPOBAaHMS JAaHHBIMH, CPEICTBAM OIHUCAHMSA MpeaMeTHOH oOmactu  (oObekTa
aBTOMaTH3allMK), K clloco0aM OpraHu3aliy JUajora.

2.3.2.4. ]Ina mporpaMMHOT0 OOecCHeueHHs] CHUCTEMbl MPHUBOAAT IEepeueHb IMOKYITHBIX
IIPOrPaMMHBIX CPEJICTB, a TAKXKe TPeOOBaHUS:

1) K HE3aBUCUMOCTU MPOTrpaMMHBIX CpelIcTB OT ucnonb3dyeMmbix CBT u onepannonHoi
cpenpl;

2) K KayecTBy NPOTPaMMHBIX CPEICTB, a TaKXke K crocobaMm ero obecrieyeHus
KOHTPOJIS;

3) Mo HEOOXOUMOCTH COTJIACOBAHUS BHOBb pa3pabaThIBAEMBbIX MPOTPAMMHBIX CPEJCTB C
(OHJIOM AJITOPUTMOB U IPOTPAMM.

2.3.2.5. JInst TEXHUYECKOTO 00eCIIeYeHUsI CUCTEMBI TIPUBOJISAT TPEOOBAHMS:

1) K BUIaM TEXHMYECKHX CPEJCTB, B TOM YHCJIE K BUIAM KOMIUIEKCOB TEXHHYECKHX
CPEICTB, MPOTPAaMMHO-TEXHMYECKHUX KOMIUIEKCOB M JPYruX KOMIUIEKTYIOIIUX W3ZeNuH,
JIOIYCTUMBIX K MCIIOJIb30BAHUIO B CUCTEME;

2) K (YyHKIHOHAIBHBIM, KOHCTPYKTHBHBIM M SKCILTyaTalIHOHHBIM XapaKTEPUCTHKAM
CPEACTB TEXHUYECKOT0 00ECIIeYeHUs] CUCTEMBI.

2.3.2.6. 11 opraHM3allMOHHOIO OOECHEeYEHHUs MPUBOJAT TPeOOBaHUS K CTPYKTYpe U
GyHKLUMAM — TOApA3JeNieHUH, y4yacTBYIOIIMX B  (YHKUHMOHMPOBAaHUM  CHUCTEMbl  WJIHU
o0ecreunBaroIIMX IKCIUTyaTalllIo;®

2.3.2.7. dna wmeroauueckoro obecnedenuss MC mnpuBonar TpeOoBaHMS K COCTaBy
HOPMAaTHBHO-TEXHUYECKON JIOKYMEHTALMU CHCTEMbl (MI€peyeHb IPUMEHSAEMBIX TIIpU ee
(yHKIIMOHUPOBAHUU CTaHAAPTOB, HOPMAaTUBOB, METO/MK U T. I1.).

2.4. Paznen «CoctaB U cozepkaHue paboT M0 CO3JaHHI0 (Pa3BUTHIO) CUCTEMBI» JI0JIKEH
COJIepKaTh MEPEUCHb CTAUK M 3TANOB padOT MO CO3MaHUI0 CUCTeMBbI B cooTBeTcTBHH ¢ [[OCT
24.601, cpoku uX BBIIOJHEHMS, NMEPEUCHb OPraHU3aAlMi - MCIOJHUTENeH paboT, CChUIKM Ha
JIOKYMEHTBI, TOJITBEPKIAIOLINE COTJIaCHe ITUX OpraHU3aliil Ha y4yacTHE B CO3JaHUM CHUCTEMBI,
WY 3aIUCh, OTIPENIENISIONIYI0 OTBETCTBEHHOT'O (3aKa34MK WM pa3pabdoTUHK) 3a MPOBEICHHE ATUX
pabor.

2.5. B pa3gene «TpeboBaHus K cocTaBy M COJEpkKaHUIO pabOT MO MOArOTOBKE 0OBEKTa
aBTOMATH3allMM K BBOJY CHCTEMbI B JEHCTBHE)» HEOOXOAMMO MPHUBECTHU MEPEUYEHb OCHOBHBIX
MEpONPHUATHA M UX MCIOJHHUTEIEeH, KOTOpbIE CJIEIyeT BBINOJIHUTH NMPH MOArOTOBKE O0OBEKTa
aBToMatu3anuu K BBoay MC B nelictBue.

2.6. B cocra T3 Ha mnpoektupoBanne MC npu HaJIWuuM YTBEPKACHHBIX METOIUK
BKJIIOYAIOT IPUIIOKEHUS, COIepIKaIINe:

1) pacuet oxunaemMoit 3pPEeKTUBHOCTH CUCTEMBI;

2) OIIEHKY HAYYHO-TEXHUYECKOTO YPOBHS CUCTEMBI.

[Ipunoxxenns Bkiato4aroT B coctaB T3 Ha npoektupoBanue MC 1o coriiacoBaHuo Mexay
pa3pabOoTUYNKOM U 3aKa3UUKOM CHUCTEMBI.

ITocTaHoBKa 3a1a4n K NPaKTHYeCKOH padoTe 2

1. U3yunTs npearaeMplii TEOPETHUECKHUIM MaTepHar.

2. [Toctpouth onopHbIe TOUKH 3peHHst Ha ocHoBaHUM MeToaa VORD nnst hopmupoBanwst
U aHanuza TpeOoBaHMil. Pe3ynbraToM JOMKHBI SBUTHCA JBE JUMarpaMMbl: Juarpamma
UACHTU(DHUKAIIMY TOYEK 3PCHUS U AUarpaMMa UepapXuH TOUEK 3PEHUSL.

3. CoctaBuTh WH()OPMANMOHHYIO MOJIENbh OYIyIIeH CHCTEMBI, BKIIOYAIOIIYI0 B ceOs
OMKCAaHUE OCHOBHBIX OOBEKTOB CHUCTEMBl M B3aUMOJEWUCTBUS MEXIy HHMH. Ha ocHOBaHUM
WH()OPMAITMOHHOW MOJIEH, TUarpaMMbl HACHTU(PUKAIIMA TOYEK 3PEHUS], TUarpaMMbl HepapXun
TOYEK 3peHHUs1 CPOPMHUPOBATH TPEOOBAHMSI MTOJIL30BATENS U CUCTEMHBIE TPEOOBAHMSL.

4. Ha ocHOBaHMHU OMHMCAHMSI CUCTEMbI, UH()POPMALIMOHHOW MOJEINH, TOJIb30BaTEIbCKUX U
CUCTEeMHBIX TpeboBaHU pa3paboraTh TexHU4eckoe 3amanue (T3) Ha npoekTUpoBaHUE
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uHpopmarnmonHoit cucreMbl ([Ipunoxxkenne A). T3 MOMKHO comepkaTh OCHOBHBIC pa3Jeibl,

onucadubie B ['OCT 34.602-89.

5. OdopmMuth oTUET MO HMpaKkTHUUECKOil padore. [IpencTaBuTh OTUET AJis 3aIUTHL.

BapuaHThl HHAUBHAYAJIBHBIX 32IaHUH

B cootBercTBUM C yKa3aHHOW NHpPEAMETHOH OONACTBIO M KJIACCOM pa3padaThIBaeMoil
UH(POPMALIMOHHOM CUCTEMBI pa3paboTaTh TEXHUYECKOE 3aaHue Ha npoektupoBanue VC.

Tabnuna 1.2 — lnnuBuyanbHble 3aJaHUS

Ne IIpeameTHas o6acTh Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 ToproBoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenpbHOe IpeanpusTie HC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBnenust
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmaparHas HHQPACTPYKTYpa NPEAIPUITHS DKcrnepTHas cCUCTeMa

Conep:xaHue oT4yeTa

ITo BbImosnHeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJHSACTCA B 3JIEKTPOHHOM
Buje. [1o BRINONIHEHHOMY OTYETY IPOBOAMTCS 3alllUTa MPAKTUYECKOU pabOTHI.
OTuer 1o NpakTUYEeCKOll pabdoTe IOMKEH COCTOATh U3 CIEAYIOIIMX CTPYKTYPHBIX

9JICMCHTOB!:
- TI/ITy.]'IBHHﬁ JIUCT,
- BBOJJHas 4aCThb,

- OCHOBHasA 4YacCTb (OHI/IcaHI/Ie pa6OTLI)Z TCXHUYCCKOC 3alaHUC Ha MNPOCKTHPOBAHUC

WH()OPMAIMOHHON CHCTEMBI;
- 3aKJIF0YEeHHE (BBIBOIBI).

BBOILHafl YacTb OTYCTA JOJDKHA BKIIHOYATh ITYHKTBI:

- YCJIOBHUC 3aa4U;
- IOPAJOK BBITIOJITHCHUA.

- IpOorpaMMHO-alIapaTHbIC CPECACTBA, UCIIOJIB3YEMbIC ITPU BBITIOJIHCHUU pa6OTI>I.

3ammTa OTdYeTa IO 3aKII0YacTcsa B MNPpEABABICHUN MPEIIOAAaBaATC/IIO IMOJYUCHHBIX
PE3yJIbTAaTOB B BUJLC (baﬁna U ACMOHCTpAalHU IMOJYYCHHBIX HABBIKOB IIPHU OTBCTAX HA BOIPOCHL
npenoaaBaTeiIA.

KoHTpoJibHBbIE BONIPOCHI

. UTo Takoe XKU3HEHHBIN ITUKJI MPOTPAMMHOT0 MPOIYyKTa?
. [aiite onpenenenne moaenu xxu3HeHHoro nukia [10.
. [IpuBenuTe 3Tamnel pa3pabOTKU MPOTPAMMHOTO CPEACTBA.
. Kakue stansl BkitouaeT B ceds moaens JKII TIC cornacuo 'OCT 19.102-777?
. UTo BKJIIOYAET B ceOst 3Tam MpeaIpOEeKTHOTO UCCIeT0BaAHUS?
. [lepeuncnure GyHKIIMOHATLHBIC TPEOOBAHUS K TIPOTPAMMHOMY TPOIYKTY.
. [lepeuncnure KCIUTyaTallMOHHBIE TPEOOBAHUS K IPOTPAMMHOMY MPOAYKTY.
. [lepeunciure npaBmiia pa3padOTKH TEXHUIESCKOTO 33 aHUS.
. HazoBuTE OCHOBHBIC pa3aenbl TEXHHUECKOTO 3aJaHMsI.
10. B kakux OTHOIIECHUAX HAXOMATCS 3aKa3uyuKk M pa3pabOTYUK TIPH BBIPAOOTKE
TpeOOBaHU K MPOrPAMMHOMY CPEACTBY?

O©Ooo~NOoO ol WwWwN -
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IIpakTuyeckasi padora 3. OHTOIOTHSI IPEICTABJIEHHUS JAHHBIX U 3HAHUH B
HHHOBALIMOHHBIX PelIeHusIX

Ieap padoThl: H3ydeHHUE 3a/1a49U MPOCKTUPOBAHUS HHPOPMAITMOHHON CHCTEMBI

[IpakTuueckass pabora HampaBlieHa Ha O3HAKOMJICHHE C TIPOIECCOM OIMUCAHUS
WH(OPMAIIMOHHONW CHCTEMbI W IOJIYYCHHE HABBIKOB IO HCIIOJIb30BAHHIO OCHOBHBIX METOJIOB
ananuza UC.

TpeboBaHus K pe3yJIbTaTaM BBIMOJIHEHHS PAKTHISCKON PadOTHI:

- HaJIM4Ke ONMHUCAHUS WH(OPMAITMOHHON CUCTEMBI;

- MPOBEJICHUE aHAIM3a OCYIIICCTBUMOCTH BBIITOJTHCHHS ITPOCKTA,

- HATMYHME 3aKJIFOUEHUST O BO3MOXXHOCTH —peaju3alii  TPOEKTa, COAEPIKAIIErO
PCKOMEHIAIIMA OTHOCHUTEIIBHO pa3pabOTKH CHUCTEMbI, 0a30BbIe MPEIJIOKEHUS 110 O00BEMY
TpeOyemMoro Oro/pkera, 4YHucily pa3paboTYMKOB, BpPEMEHHM H TpeOyeMOoMy MpPOrpaMMHOMY
00ecneyYeHHuIo.

OcHoBBI TEOpUH

[IpoGnembl ympaBieHHs TPOrPaMMHBIMH TPOEKTAMHU BIIEPBbIE MPOSBIIMCH B 60-x -
Hayasie 70-X TOJOB, KOTJa MPOBAIMINCH MHOTHE OOJBIIME TMPOEKTHl MO0 pa3paboTke
MPOrpaMMHBIX MPOAyKTOB. bwuin 3adukcupoBanbl 3anepkku B co3ganuu [1O, oHO ObLIO
HEHAJeKHBIM, 3aTpaThl Ha pPa3pabOTKy B HECKOJIBKO pPa3 TMPEBOCXOIMIN TIE€pBOHAYAIHHBIC
OLICHKHM, CO3[JaHHbIE [POrpPaMMHBIE CHUCTEMbl 4YacTO HUMEIM HU3KUE II0Ka3aTelu
IPOU3BOIUTENBHOCTH. [IpUuMHBI NpOBaJIOB KOPEHWJIMCh B TEX MOAXOAAX, KOTOpbIE
WCIIOJIb30BAINCH B YIpaBlIeHUH MpoekTamu. [Ipumensiemas MeToinka Obula OCHOBaHA Ha OTBITE
VIpaBICHUS TEXHUYCCKHMMH TIPOSKTaMHW H OKasajach Hed(P(EeKTHBHOH mpu pazpaboTke
MPOrPaMMHOTO OOECTIeUeHUSI.

Baxno moHuMarhe pasHHIy Mexay mnpodeccuoHanbHOl paspaborkoit I[IO wm
JTIOOUTENBCKUM  NporpamMmupoBaHueM. HeoOXonumocTh — ympaBiieHUsl  IPOTrpaMMHBIMU
IIPOEKTaMU BBITEKAET U3 TOro (pakra, yTo mpolecc coznanus npodeccuonanbHoro 110 Bcerna
ABJISIETCSA CYOBEKTOM OIO/PKETHOM NMOJIMTHUKU OpraHMu3alliu, I71e€ OHO pa3padaThIBaeTcs, U UMEeT
BpEMEHHbIE orpaHuueHus. Pabora pykoBoauTENsl TPOrpaMMHOIO MPOEKTa MO OOJIBIIOMY CYETY
3aKJIFOYAeTCs B TOM, YTOOBI I'apaHTUPOBATh BBINOJIHEHUE 3THUX OMOJKETHBIX U BPEMEHHBIX
OTrpaHMYEHUM C yueToM OM3Hec-1Ieei opraHu3aluyu OTHOCUTENBHO pa3padareiBaemoro I10.

PykoBoauTenu  MpOEKTOB MPHU3BaHbl  CIUIAHUPOBAaTh  BCE  OTambl  pa3pabOTKU
IPOrpaMMHOro mnpojaykra. OHU TakXe TOJIKHBI KOHTPOJIMPOBATh XOJ BBIIOJHEHUS PabOT U
coOuo/ieHnsT Bcex TpeOyeMbIX cTaHIapToB. [IOCTOSHHBIH KOHTPOJb 3a XOJOM BBIMOJHEHUS
paboT HEoOXOoauM s TOro, 4TOOBI MpOLEcC pa3padOTKH HE BBIXOJWI 3a BPEMEHHBIE U
OrO/KeTHbIE OTpaHMYEHHUs. XOpollee YIpPaBJICHHE HE TapaHTHUPYET YCIHEIIHOTo 3aBepIIeHUs
IpOeKTa, HO IUIOXOE YIpaBJIeHHE 00s3aTeIbHO MPHUBEIET K €ro MpoBaly. OTO MOXET
BBIPA3UTHCS B 3aJ€pKKE CPOKOB chaud rorooro [IO, B mpeBbIIEHWHM CMETHOM CTOMMOCTH
IpOeKTa U B HecOOTBeTCTBUHU ToToBoro [10 crnenudukanym TpedboBaHuUi.

[Ipomecc paspabotrku IIO cymiecTBEeHHO OTJIMYAETCS OT TIPOIECCOB PpeaTu3ariu
TEXHUUYECKUX IPOEKTOB, YTO TOPOXKAAECT ONPEICICHHBIE CIOXHOCTH B  YIPABJICHUU
MPOrpPaMMHBIMH ITPOEKTAMHU:

1. ITporpammHBIi TPOAYKT HeMaTepHaieH. [IporpammHoe o0ecrieueHre HeMaTepuallbHO,
€ro Helb3sl YBUAETh WIM NoTporaTh. PykoBoauTe b MPOrpaMMHOIO MPOEKTa HE BUAMT MPOLIECC
"pocta" paspabareiBaecmoro I1O. OH MOXeT mMmoyiaraThCsl TOJIHKO Ha JIOKYMEHTAIHIO, KOTOpPas
¢bukcupyet nporecc pa3padoTKH MPOrpaMMHOTO MPOAYKTA.

2. He cymectByeT cranaapTHBIX nporeccoB paspadbotku [10. Ha cerogusimuuii 1eHp He
CYIIECTBYET UYETKOM 3aBUCHUMOCTH MeXAy mpoieccoMm co3fanus [10 u TumoMm coznaBaeMoro
IIPOrPaMMHOT0 MPOAYKTa. J[pyrue TEXHUYECKUE NHUCLUUIUIMHBI UMEIOT JJIUTEIbHYI0 HCTOPUIO,
MPOLECChl Ppa3pabOTKU TEXHUYECKUX U3JAEIUA MHOTOKPAaTHO oOmNpoOOBaHbl M IMPOBEPEHHI.
[Tpomeccel co3maHusi OONBIIMHCTBA TEXHHMUYECKHUX CHCTEM XOPOIIO M3ydeHBl. V3ydeHuem ke
nponeccoB cozaanud 110 crienuanucTel 3aHUMAIOTCSl TOJIBKO NocaeaHee Bpems. [loaTtomy nmoka
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HeNb3s TOYHO MpelcKa3aTh, Ha KakoM J3Tame mporecca pa3paborku 10 Moryt BO3HUKHYTH
poOJIEMBI, YTPOXKAIOLTUE BCEMY TPOrPAMMHOMY MPOEKTY.

3. bonplne mporpaMMHBIC TPOEKTHI - 3TO 4YacTo "OJHOpPa3oBbie" MPOEKTHL. bonblime
MpOrpaMMHBIE MTPOEKTHI, KaK MPaBUIIO, 3HAYUTEIBHO OTIUYAIOTCS OT IMIPOEKTOB, PeaIn30BaHHBIX
panee. IloaToMy, 4TOOBI YMEHBIIUTH HEONPEACICHHOCTh B IJIAHUPOBAHUU IPOEKTA,
PYKOBOIMTENN TPOCKTOB JOJDKHBI 00JaJaTh OYEHb OOJBIIMM MPAKTHYECKHUM oOmbiToM. Ho
MOCTOSTHHBIE TEXHOJIOTMYECKHUE MU3MEHEHUS! B KOMIIBIOTEPHON TEXHHKE M KOMMYHHKAI[MOHHOM
o0opymoBaHnur 00ECIIEHUBAIOT MPEABLIYIINIA ONBIT. 3HAHUS W HABBIKU, HAKOIIJICHHBIC OITBITOM,
MOTYT HE BOCTPEOOBATHCS B HOBOM IIPOEKTE.

[lepeunciienHble OTAUYUS MOTYT IPUBECTU K TOMY, YTO pealih3alusi IPOeKTa BBHIUICT U3
BPEMEHHOI0 Tpaduka WM TPEBBICUT OIOJKETHbIE accurHoBaHHs. lIporpammHbie CUCTEMBbI
3a4acTyIO0 OKa3bIBAIOTCSI HOBMHKAMH KakK B "HJ/IEOJOTMYECKOM', TaK MU B TEXHHUYECKOM ILIAHE.
[ToaTomy, mpenBUas BO3MOXKHBIE MPOOJIEMBbI B peain3aldyd IPOrpaMMHOTO MPOEKTa, CIeAYyeT
BCerjga IMOMHUTh, YTO MHOTMM U3 HHUX CBONCTBEHHO BBIXOJUTH 3a PaMKH BPEMEHHBIX U
OIOIKETHBIX OTPAHUYCHHH.

IMocranoBka 3a1a4u K NPpaKTHYeCKoi padore 3

1. I3yuuts npesyiaraeMplii TEOPETUUECKUI MaTepual.

2. CocraBuTh MOAPOOHOE ONMCaHNEe HH(OOPMAITIOHHON CHCTEMBI.

3.Ha ocHOBaHMM ONHUCAHUS CHUCTEMBbl IPOBECTH aHAJIM3 Mpollecca OpraHU3aLUU
POCKTHPOBAHUS MHPOPMAITMOHHOW CUCTEMBI. B X0/1€ aHanm3a OTBETUTH Ha BOIPOCHI:

- Yro mpou3oiieT ¢ opraHu3aiuei, ecim cuctemMa He OyJeT BBEJICHA B HKCIUTyaTallio?

- Kakne Ttexymme mnpoOieMbl CYMIECTBYIOT B OpraHM3allid M Kak HOBas CHCTEMa
HOMOJKET UX PEeIIUTh?

- Kakum o0Opaszom crucrema OyaeT crnocoOCTBOBATh IENsM Onu3Heca?

- TpeGyet nu pa3paboTka CUCTEMBI TEXHOJIOIHHU, KOTOpPasi 10 3TOr0 HE UCMOJIb30BaIaCh B
OopraHu3aIuun?

PesynpTaToM aHanm3a JODKHO SIBUTHCS 3aKIIOYEHHE O BO3MOXKHOCTH PpeaIn3aluu
MIPOEKTA.

4. PacipesienuTh poiu B rpynmne (pyKOBOAUTENb MPOEKTa-pa3pabOTUUK, CUCTEMHBIN
AHAIUTUK-pa3pabOTUUK, TECTEP-Pa3padOTUHK).

5. 3anoIHUTD pa3/ienbl JIaHa:

- Beenenne

- Opranusanusi BbIIOJIHEHUS POEKTa

- AHaJIM3 PUCKOB

Paznenbl AOMDKHBI COAEp)KaTh PEKOMEHAALMU OTHOCHTEIbHO pa3pabOTKU CHCTEMBI,
6a30Bble IpeIoKeHHUs Mo 00BEMY TpeOyeMmoro OrojpkeTa, YHUCiIy pa3pabOTUMKOB, BPEMEHH U
TpeOyeMoMy MPOrpaMMHOMY 00ECTICUEHHIO.

6. Opopmuts otyer. [IpeacTaBUTH OTUET I 3ALIUTHI.

BapuaHTbl HHAUBUAYAIBbHBIX 3aIaHUN

B cooTBeTcTBHM € yKa3aHHOM NpeIMEeTHOM OOJIaCThI0 M KJIACCOM pa3padaTbiBaeMoii
MH(OPMALIMOHHON CHCTEMBI pa3paboTaTh ONMUCAHHE MH(POPMAIIMOHHON CHUCTEMBI U MPOBECTH
aHaJI3 Ipoliecca OpraHu3aluy MPOeKTUPOBAHUS MH()OPMAITMOHHON CHCTEMBI.

Tabnmuma 3.1 — UnauBuayanbHbIe 3a1aHUs

Ne | [Ipenmernas o0nacthb Knacc MIC
1 Ckiag MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusiTue SCM
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5 Toprosoe npeanpusitue B2C

6 [Topran B2B

7 CTpouTesIbHOE NPEeANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHus

9 WudpacTpyKTypa npeanpusiTis CIHIIP

10 | AnmapaTtHas uHQpaACTPYKTypa IPEeITPUSITUS DKcrepTHas cucreMa

Conep:xanue oT4yeTa

[To BeImonHeHHOUW paboTe coctaBisgerca OoTYeT. OTYET BBINOJIHAETCS B AJIEKTPOHHOM
Bu/ie. [0 BBIMOJTHEHHOMY OTUYETY MIPOBOAMTCS 3AIIUTA MPAKTUYECKON PabOTHI.

OTtder MO NpPaKTHUECKOM paboTe MODKEH COCTOATh U3 CIENYIOIIHUX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJBHBIN JIUCT;

- BBOJIHASI 4YacTh: KPAaTKOE OINMCAHHWE IEJCH IMPOCKTa M TPOCKTHBIX OrPAHHYCHUI
(OrO[IKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaKHBI JIJIS1 YIIPABJICHUS TPOEKTOM.

BBomHas yacth oTueTa JOJDKHA BKJIIOYATh NYHKTBI:  YCJIOBHE 3aJadd; IOPSIOK
BBITMIOJTHEHMS]; POTPaMMHO-aNapaTHbIE CPEJICTBA, UCTIOIb3YeMble PU BBITIOTHEHUH PAOOTHL.

- OCHOBHAsI 4acTh (OMHCAHKWE Pa0OTHI): ONMHCaHWE WH()DOPMAIIMOHHOW CHCTEMBI, aHaJH3
Ipolecca OpraHu3aluy TPOEeKTUPOBAHUS UH(DOPMALIMOHHOW CUCTEMBI; POJIH.

OcHoBHasl 4acTh OTUYETA BKIFOUYACT B ceOs: onucanue nHpopmarmonHoi cuctemsl (I10) -
HaJIM4Yue 3aKIIOYEHHS O BO3MOXKHOCTH peajM3alliu MPOEKTa, COAEPXKAIEro pPeKOMEHIAINH
OTHOCHUTEIIEHO Pa3pabOTKU CUCTEMBI, 0a30BbIC MPEIIOKCHHS 10 00BEMY TpeOyeMoro OropKeTa,
YuCcly pa3paboOTYMKOB, BpEeMEHH U TpeOyeMoMy MporpaMMHOMY OOECIEUeHHIO; aHaIIU3
OCYIIECTBUMOCTH: yKa3aTh BO3MOXKHBIE TPOOJEMBI M IYTH WX PEIICHUS; POJIU yYaCTHHKOB
rpynnsl pazpabdotku [10.

- 3aKJII0YEHHE (BBIBOJBI);

- CIIUCOK UCTIOJIB30BaHHOM JTUTEPATYPHI.

3ammTa OTYeTa 3aKIIOYACTCS B TNPEIBSIBICHWU TPENOJABATEII0  MOJYYCHHBIX
pe3ynbTaToB B BUJE (aiiia M AEMOHCTPALUU MOJYYCHHBIX HABBIKOB MPHU OTBETAX HA BOMPOCHI
npernoaaBaress.

KoHnTposabHbIe BONPOCHI

1. Mpeanoxure, KTO OBl MOr YyYacTBOBaTh B (OPMUPOBAHWUHM TPEOOBAHHU ISt
YHHUBEPCHTETCKOW CHCTEMBI PErHCTpallui CcTyaeHTOB. OOBSICHUTE, TIOYEMY MOUYTH HEU30EKHO,
4TO TpeOoBaHUs, CPOPMYINPOBAHHBIE PA3HBIMHU JIMLIAMH, OYAYT IPOTUBOPEUUBBI.

2. Pa3pabarpiBaercst cuctema [1O mns aBToMaTH3ammu OWOTMOTEYHOTO KaTajora. JTa
cucremMa OyneT cojepkaTb HMH(OpPMAIMIO OTHOCUTENBHO BCEX KHUI B OHOnMOTEKe U Oyner
noyie3Ha OMOIMOTEYHOMY TepcoHany, aboHeHTaM W uurtaredsMm. CucTema T0JDKHA HUMETh
CpeACTBa IMPOCMOTpa Karajora, CpeiACTBa CO3JaHMs 3alpoCOB U CPEACTBA, IO3BOJSIOIINE
MIOJT30BATEISIM PE3EPBUPOBATH KHUTH, HAXOSIINECS B JAHHBI MOMEHT Ha pykax. Onpenennre
OCHOBHBIE OIOPHBIE TOUKH 3PEHUS, KOTOPbIE HEOOXOIUMO YUECTh B ClieU(UKALUN CUCTEMBI, U
MOKKUTE WX B3aMMOOTHOIICHUS, HCIIONIB3YsI TUarpaMMy HEepPapXuu TOYEK 3PEHHUSL.

3. lns Tpex TOYeK 3peHHs, ONpEAEICHHBIX B CHUCTeME OHMOIMOTEeYHOro KaTaJora,
YKQ)KUTE CEPBUCHI M COOTBETCTBYIOIIME AaHHBIE, KOTOPHIE O0ECIEYMBAIOTCS STUMH TOYKAMHU
3peHHs, ¥ COOBITHS, KOTOPBIE YIPABIISAIOT ITUMHU CEPBUCAMHU.

4. KTo pomxeH MpoBOAUTH 0030p TpeboBanmii? Hapucyiite monmens mporiecca 0630pa
TpeOoBaHUIA.

5. Bama xommnanus ucnonb3yeT CTaHAAPTHBIA METONl aHanu3a TpeboBaHuid. B mpouecce
paboThl Bbl OOHAPYXKWJIM, YTO STOT METOJ HE YYUTHIBACT COLMAJIbHBIE (DAKTOPBI, BasKHBIE JUIS
CHCTEMBI, KOTOPYIO Bbl aHalnM3upyere. Bamr pykoBoguTenb nan BaM SCHO IOHSTh, KaKOMY
METO/Y aHaJH3a HyKHO ciieoBath. OOCyauTe, UTO BbI JOJDKHBI IENIaTh B TAKOM CUTYAIHH.
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IIpakTuyeckasi padora 4. CemaHnTHUYeCKOE MO/IeJIMPOBAHNE TAHHBIX ¥ 3HAHUH B
TEXHOJIOTUsIX 0O0JIBIIUX JAHHBIX

Leanb paGoThbl: U3ydeHHE TEXHOJIOTUU YIPABICHUS M3MCHEHUSMH B MPOCKTHPOBAHUHU
UH(POPMAIIMOHHBIX CHCTEM

[IpakTnyeckas paboTa HampaBlieHa HAa O3HAKOMJICHHE C IPOLECCOM OIUCAHHUS
UH(POPMAIIMOHHON CHUCTEMBI M TOJYYCHHE HABBIKOB IO HCIIOJL30BAaHMIO OCHOBHBIX METOJIOB
ananuza UC.

TpebOoBaHwust K pe3y/IbTaTaM BBIIOJHEHUS IPAKTUIESCKOM pabOThI:

- HAIMYKE OMHUCAHUS HH(POPMAIIMOHHON CHCTEMBI;

- MPOBEJICHUE aHAIM3a OCYIIIECTBUMOCTH BBITIOJTHEHUS MIPOCKTA;

- HUIMYKWE 3aKIIOYCHUS O BO3MOXKHOCTH pEAIM3allMU  TMPOEKTa, COJEPIKAIIETO
PEKOMEHIAIM OTHOCUTEIIEHO pPa3pabOTKU CUCTEMBbI, 0a30BbIC TPEIIOKECHHUS 10 O0BEMY
TpeOyeMoro OO/DKETa, YHCITy pa3padOTYMKOB, BPEMEHH H TpeOyeMOMY MPOrpaMMHOMY
00€ecCIeueHuIO.

OcHoBBI TEOpHUH

IIpouecc ynpasjienusi pa3padoTKoii NpOrpaMMHOro odecrnevdeHunst

HeBo3MoXHO ommcath U CTaHIAPTU3UPOBATH BCE PAOOTHI, BHIMOIHIEMbIE B MPOEKTE MO
coznanuio [10. Oti paboThl BecbMa CYIIECTBEHHO 3aBUCAT OT OpPraHU3alMH, TJ€ BBITIOIHICTCS
pa3zpabotka I1O, m or THma co3maBaeMoro mnporpamMmMHOro mnpoaykra. Ho Bcerma MokHO
BBIIETIUTH CIEAYIOLIUE:

- Hanucanue npennoxennii no coznanuto 110.

- [InanupoBanue u coctaBiienue rpapuka padbot mo cozmanuto [10.

- O11eHUBaHUE CTOMMOCTH MPOEKTA.

- [TonGop nepconana.

- KoHTposb 32 X0/10M BBINOIHEHUS padoT.

- Hanmucanue oT4€TOB M NIPEACTABICHUM.

IlepBast craguss MpOrpaMMHOIO NMPOEKTa MOYKET COCTOATH U3 HAIMCAHMS IPEIOKECHUM
0 peanu3aliu 3Toro npoekra. [lpemioxkenns 10KHBI coiepKaTh ONUCAaHUE 1IeJIel TPOEKTOB U
croco0oB ux AocTiwkeHus. OHM Takke OOBIYHO BKJIIOYAIOT B ceOsl OLEHKU (PUHAHCOBBIX U Bpe-
MEHHBIX 3aTpaT Ha BBINOJHEHHE MpoekTa. [Ipm HeoOXOAMMOCTH 37€Ch MOTYT HPHUBOJIUTHCS
000CHOBaHMA JJIS NepeJaud MPOeKTa Ha BBINOJHEHHE CTOPOHHEN OpraHM3aldy MM KOMaHJe
pa3pabOTUUKOB.

Hanucanue mnpemioxkeHuil — oO4yeHb OTBETCTBEHHAas paboTa, Tak Kak sl MHOTHX
OpraHu3alil BOMPOC O TOM, OYAET JIM TPOEKT BBIMOJHATHCA CaMOW OpraHu3alued WiIu
pa3pabaTbIBaTbCs IO KOHTPAKTy CTOPOHHEH KoMMaHuel, sBisercs Kputuueckum. He
CYIIECTBYET KaKMX-JIMOO PEKOMEHJIAIMI 110 HAMMCAHUIO MPEUIOKEHUI, MHOTO€ 3/1eCh 3aBHCUT
OT OTIBIT.

Ha sTane nnaHupoBaHusl MPOEKTa OMPENENAIOTCS MPOLECCHI, ATANbl U IOJyYEHHBIE Ha
KaXKJOM U3 HUX Pe3yibTaThl, KOTOPbIE TOJKHBI IPUBECTH K BBIMOJIHEHUIO MpoeKkTa. Peannzanus
ATOro IUIaHA MpPHUBENET K AOCTHXKEHHIO Iiesied mnpoekTa. OnpeneneHue CTOMMOCTH IPOEKTa
HaNpsIMyIO CBSI3aHO C €ro IJIaHUPOBAaHUEM, MOCKOJIBbKY 37€Ch OILIEHHBAIOTCS PECYpChI, Tpe-
Oyroruecs /s BHIIOJIHEHUS TUIaHA.

KoHnTponb 3a Xx010M BbINMOIHEHHUS] paObOT (MOHUTOPUHT NMPOEKTAa) — ATO HENPEPHIBHBIM
IIPOLIECC, MTPOJOJDKAIOIINICS B TEUEHUE BCETO CPOKA peaju3aluu npoekra. PykoBoaurens 10i1-
’KEH TOCTOSHHO OTCJIEKMBATh XOJI peaii3allii MpPOEeKTa W CpaBHUBATh (PakTHUECKHE M IuIa-
HOBBIE TI0Ka3aTeIM BBINOJHEHUs pabOT C MX CTOMMOCTBIO. XOTsS MHOTHE OpPTraHU3alld MMEIOT
MeXaHU3Mbl (POPMATBLHOIO MOHUTOPUHTA PabOT, ONBITHBIA PYKOBOJUTENb MOXKET COCTaBUTh fC-
HYIO KapTHUHY O CTaJuH Pa3BUTHUHU MPOEKTa MPOCTO MyTeM HepOopMaJabHOro OOILIeHHs ¢ paspa-
O0TYHKAMHU.

HedopmanbHblii MOHUTOPUHT YacTO MOMOTaeT 0OHAPYKUTh NMOTEHUUAIBHBIE TPOOJIEMBI,
KOTOpBIE B SIBHOM BHUJE MOTYT OOHapyXHUThCs mo3aHee. Hampumep, exenHeBHOe 00CyKIeHUE
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X0Jia BBIMOJIHEHUS] pa00T MOXET BBISIBUTh OTAEIbHBIE HEAOPAOOTKH B CO3[]aBAEMOM IIPOrpaMM-
HOM TpOJyKTe. BMECTO OXHMIaHHS OTYETOB, B KOTOPBIX OyAeT oTpaxkeH (akT "mpoOyKcoBKH"
rpagpuka paboT, MOXHO OOCYAUTh €O CHEHMAIMCTAaMH HaMeyarollHecs MPOrpaMMHUCTCKHUE
npoOJIeMbI U HE JIOMYCTUTh CPbIBa Tpaduka padoT.

B Tedyenume peanuzanuum IMpoekTa OOBIYHO HPOMCXOJUT HECKOJIBKO (DOPMaJIbHBIX
KOHTPOJIbHBIX MPOBEPOK XOJ1a BBIMOIHEHH padoT 1o co3xanuto [10. Takue mpoBepKH JOIHKHBI
JaTh OOLIYI0 KapTHHY XOJla peajli3allid INpPOeKTa B IEJIOM U II0Ka3aTh, HACKOJBKO YyiKe
pazpaboTanHas yacTb [1O cOOTBETCTBYET LIESIM IPOEKTA.

Bpewmst BbINOIHEHUS OOJIBIIMX MPOTrPAMMHBIX IPOEKTOB MOXKET 3aHMMATh HECKOJIBKO JIET.
B TedeHue 3TOro BpeMeHH L€ U HaMEPEHUs OpraHu3aliy, 3aKa3aBllel IPOrpaMMHBIN IIPOEKT,
MOTYT CYIIECTBEHHO HM3MEHUThCS. MOXKET OKa3zaThCsl, 4TO pa3palbaThIBaeMblil NMPOrpaMMHbIN
OPOAYKT CTajl YK€ HEHYXHBIM JHOO HMCXOJHble TpeboBaHHs K co3gaBaemMomy I1O mpocto
ycTapead M HMX HEOOXOIUMO KapAMHAIbHO MEHATh. B Takol cuTyalluM pyKOBOJCTBO
OpraHu3aIu-pa3padoTINKa MOXKET MPUHATH pEIIeHUe O MpeKpanieHuu pa3padorku 110 umm 06
U3MEHEHUH MpPOEeKTa B ILEJIOM C TEeM, 4TOObl Y4EeCTh W3MEHMBILMECS LEIM U HaMepeHUs
OpraHM3alu-3aKa3uuKa.

PykoBoauTenu mpoekToB OOBIYHO 00s3aHBI CaMU MOJOMpaTh MCIOJIHUTENEH sl CBOMX
pOEeKTOB. B maeanbHOM ciydae mpodecCHOHANbHBIN ypPOBEHb HCIIOIHUTENCH MOIDKEH COo-
OTBETCTBOBaTh TOH paboTe, KOTOPYI0 OHU OyIyT BBINOJHATH B XOJ€ pPEAIN3ALUU INPOEKTA.
OpHako BO MHOTHX Ciy4asiX pPyKOBOJUTENH JIOJDKHBI 110JIaraThbCsl Ha KOMaH/y pa3pabOTYMKOB,
KOTOpas Jjajeka oT wujneanbHo. Takasg curyauus MoxeT OBbITh BbI3BaHA CIEAYIOIIUMU
NpUYHHAMU:

1. BrogxeT mpoeKkTa He MO3BOJISIET NMPUBJIEYb BHICOKOKBANU(UIIMPOBaHHbIN NepcoHan. B
TaKOM CJIydae 3a MEHBIIYIO IIJIaTy IPUBJIEKAIOTCS MEHEE KBATM(ULIMPOBAHHBIE CTIELIUATUCTHI.

2. BpIBalOT CHUTyalluM, KOIJla HEBO3MOXKHO HaWTH CHELHAIMCTOB HEO0OXOAMMO
KBaM(UKalMM Kak B caMOM opraHusanuu-paspaboTuumke, Tak U BHe ee. Hampumep, B
OopraHu3zaiuu "nydmiye " MOTYT ObITh YK€ 3aHSATHI B IPYTUX MPOEKTax.

3. OpraHu3anusi Xo4eT MOBBICUTh NMPOPECCHOHANBHBIN YPOBEHb CBOMX PaOOTHUKOB. B
3TOM CJIy4ae OHa MOKET IpPHUBJIEYb K YYaCTHIO B IPOEKTE HEONBITHBIX WJIM HEJOCTATOYHO
KBaJIM(DULMPOBAHHBIX paOOTHUKOB, YTOOBI OHU MPUOOPETN HEOOXOIUMBIH OMBIT U NOYYMIIUCDH Y
6o0J1ee OIBITHBIX CIELUAINCTOB.

Taxum 006pa3oM, MOYTH Bceraa Moa00p CIENHUAIUCTOB Jis BBIIOIHEHHS IPOEKTa UMEET
OTpeieIeHHble OrpaHHuYEHHsI U HE SBJIsSIeTCS CBOOOAHBIM. BMecTe ¢ TeM HE0OXOIMMO, YTOObI
X0Ts OBl HECKOJBKO UYJEHOB TIpYNIbl pa3pabOTYMKOB HMMENU KBATU(UKALMIO M  OIBIT,
JIOCTaTOYHbIE JUI pabOThl HAJ| JaHHBIM MPOEKTOM. B MpoTHBHOM cilydae HEBO3MOXKHO M30eXaTh
omnbok B pazpabotke I10.

PykoBonuTens npoekta 00bIMHO 00s13aH MOCHUIATh OTYETHI O XOJI€ €r0 BBIIOJHEHUS Kak
3aKa34uKy, TaK M TOAPATHBIM OpraHU3alusM. OTO JOJDKHBI OBITh KpaTKue JOKYMEHTHI,
OCHOBaHHbI€ Ha UH(OPMAIINH, U3BJIEKAEMOW U3 MOAPOOHBIX' OTYETOB O MpoeKTe. B 3Tux oTyerax
JOJDKHA OBITh Ta MH(pOpMalMs, KOTOpas IO03BOJISIET YETKO OLEHHUTh CTENEeHb TI'OTOBHOCTU
C03/1aBa€MOI0 IPOrpPaMMHOTO MPOAYKTA.

B pamkax xypca «CHCTeMHas MH)XXEHEpHUS» BBIIEIEHBI CIEAYIOIUE POJIM B IPYNIE IO
paspabotke [10:

- PykoBoaurens — ol1iee pyKOBOACTBO MPOEKTOM, HAalMCAaHUE JOKYMEHTAIUH, OOIIEeHUEe
¢ 3aka3unkom I10;

- CucTteMHBIIl aHWIMTUK — pazpaboTka TpeOoBaHUI (COCTaBIEHHME TEXHUYECKOTO
3aJjaHus, POEKTa MPOTrPaMMHOI0 00eCIeUeHNs);

- Tectep — coctaBieHue IUIaHAa TECTUPOBaHUS U arTtecTanuu rorosoro 1O (mpoaykra),
COCTaBJIEHUE CIIEHApHUsl TECTHUPOBaHMs, 0a30BbII MpUMep, MPOBEIECHNE MEPONPUITHIA MO IUIaHy
TECTUPOBAHUS;

- PazpaboTunk — MoJenupoBaHHE KOMIIOHEHT IPOrpaMMHOIo  obOecredeHus,
KOJMPOBAHUE.
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Ils1anupoBaHKe MPoeKTAa Pa3padoTKU MPOrPaAaMMHOI0 o0ecnevyeHust

D¢ dexkTuBHOE yNpaBICHHWE MNPOrPAMMHBIM TPOEKTOM HAmNpsIMyIO 3aBHCHT  OT
MPAaBWJIBHOTO IUIAHUPOBAHUS pabOT, HEOOXOAMMBIX Jii €ro BblMoJHeHusA. [lman momoraer
PYKOBOJUTENIO TMPENBUICTh MPOOIEMbI, KOTOpble MOTYT BO3HHUKHYTh Ha KakuX-Tu0O0 3Tamax
cospanus [1O, u pa3paborarth MpPEeBEHTHUBHBIE MEPHI A UX MPEAYNPEKICHUS WIH PEIICHUS.
[lnan, pa3paboTaHHBI Ha HAYaJlbHOM JTale IMPOEKTa, pACCMAaTPUBAETCS BCEMH €ro
YY4aCTHUKAMU KakK pPYKOBOJSAIIUN [OKYMEHT, BBIIIOJIHEHHE KOTOPOIO JIOJDKHO MPHUBECTH K
YCIEIIHOMY 3aBEpILICHUI0 MPOEKTa. OTOT IE€PBOHAUYAIbHBIA IUIAH JOJKEH MaKCHMaJIbHO
MOJIPOOHO OMMCHIBATH BCE ATAIBI pean3aliy IPOEKTa.

[Ipouecc nmuaHupoBaHUS HAYMHAETCS, UCXOJS M3 ONMCAHUSA CHCTEMBI, C ONpEACICHUs
MPOEKTHBIX OrPaHUYEHHUM (BPEMEHHBIE OTpaHUYEHHUs, BO3MOXKHOCTH HAJIMYHOIO IEepCOHaa,
OI0/KETHBIE OTPaHUYECHHS W T.J.). DTHU OTPAHUUYCHUS JOJDKHBI OMPENEIAThCS MapaulesIbHO C
OLICHMBAaHMEM IPOCKTHBIX MapaMeTpOB, TaKUX KaK CTPYKTypa W pa3Mep IMpPOeKTa, a TaKxKe
pacnpeneinenneM (YHKIUH CpeAy WCIIOJHUTENICH. 3aTeM ONMPEAeIsIOTCS dTambl pa3padOTKH U
TO, KaKhe pe3yJabTaThl JTOKYMEHTAlUs, MPOTOTHUIBI, MOJCUCTEMBl UM BEPCUU MPOTPAMMHOIO
IPOAYKTa) JOJDKHBI OBITh MOJY4YeHbl IO OKOHYAHMM OJTHX OJTanoB. Jlamee HayumHaeTcs
UKIINYecKasi 4yacTh ruianupoBaHus. CHavana pa3pabaTsiBaeTcsi rpaguK paboT MO BHIMOIHEHHIO
MPOEKTa WIIH TaeTCs pa3peuieHrne Ha MPOIOJHKEHUE UCTIONB30BaHUs paHee CO3JaHHOTO rpaduka.
[Tocne 3TOro MpOBOIUTCS KOHTPOIb BBHIMOJTHEHUS PAaOOT M OTMEYAIOTCS PACXOXKACHUS MEXKIY
peaIbHBIM U IIJIAHOBBIM XOJ0M PadoT.

Jlanee, mo Mepe MOCTYIUICHHS HOBOM HH(OpPMAIMM O XOJE BBIOJHEHHUS MPOEKTa,
BO3MOXKEH NEPECMOTP NEPBOHAYAJIBHBIX OLIEHOK MapaMEeTpOB MPOEKTa. JTO, B CBOIO OYEPE[b,
MOKET MPHUBECTH K W3MEeHEeHHI0 Tpaduka pabor. Eciu B pesynabTare 3TUX H3MEHEHUI
HapYyIIAOTCSI CPOKU 3aBEPIICHUS MPOEKTA, JOJDKHBI OBITh MEPECMOTPEHBI (M COIIACOBAHBI C
3aka3zynkoM [10) mpoekTHbIE OrpaHHUYEHUSI.

KoneuHno, 00JbIIMHCTBO PYKOBOAMTEIEH NPOEKTOB HE AYMAIOT, YTO pealu3alus HX
IPOEKTOB MPOUJET IIajko, 6e3 BCAkux mpobieM. XKenarenbHo onucaTb BO3MOXKHBIE TPOOIEMbI
ellle /10 TOT0, KaK OHU IMPOSBIT ce0sl B XOZ€ BBIMOIHEHUS MpoekTa. [loaTomy mydlie cocTaBisTh
"meccumuctuyeckue" rpaduku pador, yem "ontumuctuueckue". Ho, KOHEUHO, HEBO3MOXKHO
MOCTPOUTH IUJIaH, YYUTHIBAIOIIMN BCE, B TOM 4YHUCJE CIydaiiHble, MPOOJEMBbl U 3alepKKU
BBITTOJIHEHUS MPOEKTa, MO3TOMY M BO3HHMKAeT HEOOXOIUMOCTh NMEPHOAMYECKOrO IepecMoTpa
MPOEKTHBIX OTPaHUUYEHUI U 3TANIOB CO3JaHUs POTPAMMHOI0 MPOIYKTA.

[Inan mpoekTa JOJDKEH YETKO I0Ka3aTh PECypChl, HEOOXOAMMBIE JUIsl pealu3aluu
IPOEKTa, pasjieleHre paboT Ha 3Tambl U BPEMEHHOM TIpaduK BBINOJHEHHUS 3THUX 3TanoB. B
HEKOTOPBIX OPTraHM3alMAX IUIaH IPOEKTa COCTABISAETCS KaK €AMHBIA JTOKYMEHT, COIEpKalluil
BCE BMJIbl IUIAHOB, ONMCAaHHBIX BbIIIE. B Opyrux ciaydasx IUIaH MPOEKTA OIMUCBHIBAET TOJIBKO
TexHoJoruueckuit mpouecc cozganus [10. B TakoM mutane 0053aTeabHO NPUCYTCTBYIOT CCHUIKU
Ha IJIaHbI IPYTUX BUJOB, HO OHU Pa3pabaThIBalOTCS OTAEIBHO OT IJIaHa MPOEKTa.

Jleranu3zanus MJaHOB NMPOEKTOB OYEHb PA3HUTCS B 3aBHCHUMOCTH OT THIa pa3palaThl-
BAaEMOI'0 MPOrpaMMHOI0 MPOJAYKTa U OpraHu3anuu-pazpadorunka. Ho B mobOom ciyyae 60:b-
IIMHCTBO IUIAHOB COJIEPKaT CIEAYIOIINE Pa3iebl.

1. Benenue. Kparkoe omucanue 1eneil MpoekTa U NPOEKTHBIX OrpaHUYEHHH
(OrO[IKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaXKHBI JIJIS1 YIIPABJICHUS TPOEKTOM.

2. OpraHuzanusi BBIOJMHEHUs Mpoekta. Omucanue crocoba moadopa KOMaH]IbI
Pa3pabOTUMKOB M paclpeesieHne 00s3aHHOCTEeH MEXKy WICHAMH KOMaH/IbI.

3. AHamu3 puckoB. OmnMcaHHe BO3MOXKHBIX IPOEKTHBIX PHCKOB, BEPOATHOCTH HX
MPOSIBJIEHUS M CTpaTeruii, HAIPaBJICHHbBIX HA X YMEHbILIEHUE.

4. AnnapaTHble M TpOrpaMMHBIE PECypChl, HEOOXOAMMBIEC Ul pealu3aldi MPOEKTa.
[lepeueHs anmapaTHBIX CPEACTB M MPOTPAMMHOI0 0OecTieyeH s, HEOOXO0AUMOTO AJIsl pa3paboTKU
nporpaMMHOro mponykra. Eciu anmmapaTHble cpeiacTBa TpeOyercs 3aKyrnaTh, HPUBOIUTCS HX
CTOMMOCTbH COBMECTHO € Tpa)MKOM 3aKYIKH U TOCTAaBKH.
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5. Pazbuenne pabor Ha orambl. [lpomecc peanuszanmuu mpoekTa pa3OWBaeTcs Ha
OTJICIIbHBIC TPOLIECCHI, OIMPEACISAIOTCS STalbl BBINOJHEHUS IMPOCKTA, TMPUBOAHUTCS OIHCAHUE
pe3ynbTaToB ("BBIXOOB') KaXKIOTO ATara U KOHTPOJIbHBIE OTMETKH.

6. 'paduk pabor. B »3ToM rpaduke oroOpakaroTcss 3aBUCUMOCTH MEXKAY OTICIbHBIMU
npoueccamu (3Tanmamu) paspadotku [10, oleHkH BpeMEHHM UX BBIIOJHEHHUS U paclpesesieHue
YJICHOB KOMaH/ bl pa3pabOTUYUKOB 10 OTACIBHBIM dTaaM.

7. MexaHu3mMbpl MOHUTOPHMHTa U KOHTPOJS 3a XOJOM BBINOJHEHHUS MPOEKTA.
OnuChIBaOTCS MPEOCTABISIEMbIC PYKOBOIUTENIEM OTUETHI O XOJ€ BBIITOJIHEHUS PabOT, CPOKH HX
MPEIOCTABIICHUS, a TAK)KE MEXaHU3Mbl MOHUTOPHUHTA BCETO MPOEKTA.

[Tnan #OKEH peryisipHO IepecMaTpuBaThCS B Mpolecce peanu3anuu npoekta. OmHu
YyacTH IUIaHa, Hampumep rpaduk padoT, U3MEHSIOTCS 4acTo, Apyrue Oosee craOmibHbl. Jliis
BHECEHHUS HM3MEHEHWH B IUIaH TpeOyeTcs CcrenuanbHas OpraHu3alus JOKYMEHTOIOTOKA,
MO3BOJIAIOIIAs OTCICKUBATD STH U3MEHEHUSI.

OO0uue cBegeHusi 0 TpeOOBAHUAX K HH(POPMALMOHHBIM CHCTEMAaM

[IpoGnembl, KOTOpbIE NPHUXOAUTCS pellaTh CHEHATUCTaM B MPOLECCe CO3JaHus
MPOrPaMMHOTO O0ECIIeUeHUs, OYCHb CIOXHBL I[lpupoma 3Tux mpoOieM HEe Bceraa sCHa,
O0COOCHHO ecnu pa3pabaTbiBaeMasi MporpaMMHas cucTeMa HHHOBalMOHHas. B wacTHOCTH,
TPYyIHO YETKO OMHUCAaTh TE€ JACHCTBHUSA, KOTOpPHIE MODKHA BBINOJHATH cucteMa. Onucanue
(GyHKIIMOHAJIBHBIX BO3MOXKHOCTEH M OTpaHMYEHUH, HAKIIAJbIBAEMbIX Ha CUCTEMY, Ha3bIBaeTCA
TpeOOBAaHUSMU K ITOU CHCTEME, a caM Ipoiecc GOpMUPOBAHUS, aHAIH3A, JOKYMECHTHPOBAHUS U
MIPOBEPKU ATUX (PYHKIIMOHATIHHBIX BO3MOXKHOCTEH U OTpaHUYCHHM — pa3pabOTKON TpeOOBaHMIA.

TpeboBanus moapasensioTCsl Ha MOJIb30BaTENIbCKUE U cucTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — O5TO ONHMCAHWE HAa ECTECTBEHHOM s3bIKE (IUIIOC TMOSCHAIOIINE UArPaMMBI)
(GYHKUMMA, BBIMOJHAEMBIX CHUCTEMOW, M OTrpaHWYCHUH, HakiaabiBaeMbiX Ha He€. CHUCTeMHbIE
TpeOOBaHUSI — 3TO OMHMCAaHHWE OCOOCHHOCTEH CHUCTEMbI (apXUTEKTypa CHUCTEMbI, TpeOOBaHUS K
napameTpaM o0OpyAOBaHUS U T.I.), HEOOXOIUMBIX M5l 3G(HEKTUBHON peanu3aiuu TpeOoBaHUN
MOJI30BATENS.

IlepBbie maru mo pa3padorke TpedoOBaHN K MHPOPMAIHOHHBIM CHCTEMAM -
aHAJIN3 OCYIIECTBUMOCTH

PazpaboTtka TpeboBaHUN — 3TO TPOILIECC, BKIIOYAIOIIUN MEpONPUITHS, HEOOXOIUMBIE
JUISL  CO3JaHUSl M YTBEPXKIACHHS JIOKYMEHTa, COJEpKallero crneuu(ukanio CHCTEMHBIX
TpeboBaHuil. JIjisi HOBBIX MPOTPAaMMHBIX CHUCTEM TPOIECC pa3pabOTKH TpeOOBaHUM JOHKEH
HAUYMHATHCA C aHaJIU3a OCYIIeCTBUMOCTHU. Hadamom Takoro ananmuza siBIsieTcsl o01iee OnrcaHue
CHUCTEMBI M €€ Ha3HAYCHUsI, a PE3yJIbTaTOM aHAIN3a — OTYET, B KOTOPOM JOJI’KHA OBITh YEeTKast
pEeKOMeHalus, MPOAODKAaTh WM HET Mpolecc pa3padoTKu TpeOOBaHM MPOEKTUPYEMOU
cuctembl. JIpyruMu CcIOBamH, aHalu3 OCYIIECTBUMOCTU JIOJDKEH OCBETUTH CIIEAYIOIIUE
BOITPOCHI.

1. OtBewaer nu cuctemMa OOMMM ¥ OW3HEC-IIETSIM OpraHU3allMU-3aKa3uhka |
opraHu3aruu-pa3padoTynka’?

2. MoXHO 1H peaau30BaTh CUCTEMY, MCIONB3Yys CYIIECTBYIOIIUME HA JAHHBI MOMEHT
TEXHOJIOTHH U HE BBIXOJIS 3 MPEEIbl 3aJAHHOW CTOUMOCTH?

3. MoxxHO 71U OOBEIUHUTH CHUCTEMY C JPYTUMH CHCTEMaMH, KOTOpBIE YXKe
AKCIUTYaTHUPYIOTCS?

Kputnueckum siBIsieTcss BoOmpoc, OyIeT JHM CHUCTeMa COOTBETCTBOBATH  IIENISAM
opranm3amnuu. Eciin cuctema HE COOTBETCTBYET THM IIEJIsIM, OHA HE TIPEJCTABISECT HUKAKOW
[IEHHOCTH JJI OpraHu3aii. B To ke BpeMsi MHOTHE OpraHHU3alliK pa3padaThIBalOT CUCTEMBI, HE
COOTBETCTBYIOIIME WX IEJSIM, JIUOO HE COBCEM SICHO MOHMMAs ATH IEJH, JUOO TOJ BIMSHUEM
MOJIUTUYECKHUX WM OOIIECTBEHHBIX (PAKTOPOB.

BoinmonHenue aHanmuza OCYIIECTBUMOCTH BKJIIOYaeT cOOp M aHaIW3 HHPOpMAIUH O
Oynymieil cucTeMe W HalHMCaHWe COOTBETCTBYIOMIETO oTdera. CHauama CleIyeT ONpeaeiuTh,
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Kakasi IMEHHO MH(popManus Heo0XoanMa, 4ToObl OTBETUTh HA MOCTABJICHHBIC BBIIIE BOIIPOCHI.
Hanpumep, 3Ty uHdoOpMaInio MOKHO MOJTYYUTh, OTBETHB Ha CIICAYIOIICE:

1. Yro npowmzoiineT ¢ opraHu3ammei, eciii cucreMa He OyZeT BBeICHa B SKCIUTyaTaluio?

2. Kakune Tekymue npoOieMbl CyHISCTBYIOT B OpraHM3allid M Kak HOBas CHCTEMa
HIOMOXET MX PEIIUThH?

3. Kakum o6pazom cuctema Oyzaer criocoOCTBOBATh LEsiM Ou3Heca?

4. TpeOyet nu pa3paboTKa CHCTEMbI TEXHOJIOTHUH, KOTOPas /10 ATOTO HE MCIIOIb30BATACh
B OpraHu3anuu?

Jlanee HEOOXOAMMO ONPENEIUTh UCTOYHUKY MH(POpMAauu. DTO MOTYT OBITh MEHEHKEPHI
OT/EJIOB, Te CUCTeMa OyJeT WCIOJb30BAThCS, Pa3pabOTUMKKA MPOTPaMMHOTO OOECTIeUeHHUs,
3HAKOMBIE C THIIOM OYAYIIeH CHCTEMBI, TEXHOJIOTH, KOHEYHBIE MOJIb30BATEIH U T.JI.

[Tocne o6OpaboTku coOpanHHOW WH(GOPMAMK TOTOBUTCS OTYET IO aHAIU3Y
OCYIIECTBUMOCTH CO3aHUS CUCTEMBI. B HeM TOIKHBI OBITH aHBl PEKOMEH/IAIHA OTHOCUTEIBHO
NPOJO/DKEHHST pa3pabOTKU CUCTEMbl. MOTYyT ObITh NpPEJIOKEHbI H3MEHEHHs OJDKeTa |
rpaguka paboT MO CO3JAHUIO CHUCTEMBl WIM TPEIbSBICHBI 0OoJiee BBHICOKHME TpeOOBaHUS K
cHCTEME.

IlocTanoBKa 3a7a4u K HpaKTquCKOﬁ paﬁoTe 4

1. I3yuuts npesuiaraeMblii TEOPETUUECKUI MaTepual.

2. CoctaBuTh MOAPOOHOE ONMCaHNE HH()OPMAITMOHHOW CHCTEMBI.

3.Ha ocHOBaHMM ONUCAHUS CHUCTEMBbl IPOBECTH aHAJIM3 Mpollecca OpraHU3aLUU
POCKTHPOBAHUS MHPOPMAITMOHHOW CHCTEMBI. B X0/1€ aHamM3a OTBETUTH Ha BOIPOCHI:

- Yro mpou3oiiieT ¢ opraHu3zaiuei, ecim cuctemMa He Oy/JeT BBEJICHA B HKCIUTyaTallio?

- Kakne Ttexymme mnpoOneMbl CyHIECTBYIOT B OpraHM3allid M KaK HOBas CHCTEMa
MOMOJKET UX PEeIIUTh?

- Kakum oOpa3zom cucrema Oyzner crnocoOcTBOBaTH 1esiM Onu3zHeca?

- TpeGyet nu pa3paboTKa CUCTEMBI TEXHOJIOIMH, KOTOpPasi 1O 3TOr0 HE UCMHOJIb30BaIaCh B
OopraHu3aIuun?

Pe3synpTaToM aHanM3a JOJDKHO SIBUTHCS 3aKJIIOYEHHE O BO3MOXKHOCTH pealu3aluu
MIPOEKTA.

4. PacnipesienuTh poiid B rpynne (pyKOBOAUTENb MPOEKTa-pa3pabOTUUK, CUCTEMHBIN
AHAIUTUK-pa3pabOTUUK, TECTEP-Pa3padOTUHK).

5. 3anoJIHUTD pa3/ienbl JIaHa:

- Beenenne

- OpraHusanusi BbIIOJIHEHUS POEKTa

- AHanIu3 PUCKOB

Paznmensr MODKHBI copepikaTh PEKOMEHAANMH OTHOCHTEIBHO pa3padOTKH CHCTEMBI,
6a30Bble IpeIOKeHHUs M0 00BEMY TpeOyeMoro OrojykeTa, YUCIly pa3pabOTUMKOB, BPEMEHH U
TpeOyeMOoMy MPOrpaMMHOMY OOECTIeUEHHUIO.

6. Opopmuts otyer. [IpeacTaBUTh OTUET I 3ALIUTHI.

BapuaHTbl HHAUBUAYAJNBHBIX 32IaHUI

B cooTBeTcTBHM € yKa3aHHOM NpeIMeTHOM OOJIaCThIO M KJIACCOM pa3padaTbiBaeMoii
MH(OPMALIMOHHON CHUCTEMBI pa3paboTaTh OMMCAHHE HH(POPMAIIMOHHOM CHUCTEMBI U TPOBECTH
aHaJI3 Ipoliecca OpraHu3aluy MPOeKTUPOBAHUS MH()OPMAITMOHHON CHCTEMBI.

Tabnuma 4.1 — UnauBuyanbHbIe 3a1aHUS

No IIpeameTHas obacTh Kitacec UC
Cxuan MRP
2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP
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3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusitue SCM

5 Toproeoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenbHOe NpenpusTie NC yuera

8 Briciiee yueOHOE 3aBeieHNE NC ynpaBnenus

9 WudpacTpyKTypa npeanpusiTis CIHIIP

10 | AnmapaTtHas uHQpaACTPYKTypa IPEeIIPUSITUS DKcrepTHas cucreMa

Conep:xanue oT4yeTa

[To BeImonHeHHOUW paboTe coctaBisgerca OoTueT. OTYeT BBINOJIHAETCS B AJIEKTPOHHOM
Buje. [1o BRIMOJTHEHHOMY OTUYETY MTPOBOAMTCS 3aIIUTA MPAKTHUECKON pabOTHI.

Otder MO NpPaKTHUECKOM paboTe MODKEH COCTOATh U3 CIENYIOIIHUX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJBHBIN JUCT;

- BBOJIHASI YacTh: KPAaTKOE OIMKMCAHHWE IEJIeH IMPOCKTa M TPOCKTHBIX OrPAHHYCHUI
(OrO[IKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaXKHBI IJIS1 YIIPABJICHUS IPOCKTOM.

BBomHas yacth oTueTa JOJDKHA BKJIIOYATh NYHKTBI:  YCJIIOBHE 3aJadd; IOPSJIOK
BBITMIOJTHEHMS; IPOTPAaMMHO-aNNapaTHbIE CPEJICTBA, UCIIOIb3YEMbIE MPU BBITIOJTHEHUH PaOOTHI.

- OCHOBHAsI 4acTh (OMHCAHKWE Pa0OTHI): ONMHCaHWE WH()DOPMAIIMOHHOW CHCTEMBI, aHaJIH3
Ipolecca OpraHu3aluy TPOEeKTUPOBAHUS UH(DOPMALIMOHHON CUCTEMBI; POJIH.

OcHoOBHasl 4aCTh OTUYETA BKIFOYACT B ceOs: onncanue nHpopmamonnoit cucrems (I10) -
HaJIM4YMe 3aKIIOYEHHS O BO3MOXKHOCTU peajU3allii MPOEKTa, COAEPXKAIEro pPeKOMEHIAaINH
OTHOCHUTEJIEHO Pa3pabOTKU CHCTEMbI, 0a30BbIC MPEAJIOKEHHS 110 00BEMY TpeOyeMoro OropKeTa,
YuCcly pa3paboOTYMKOB, BpEeMEHH U TpeOyeMoMy MpOorpaMMHOMY OOECIEUeHHIO; aHaIU3
OCYIIECTBUMOCTH: yKa3aTh BO3MOXKHBIE TPOOJEMBI M IMYTH WX PEIICHUS; POJTU yYaCTHHKOB
rpynmsl pazpabotku [10.

- 3aKJII0YEHHE (BBIBOJBI);

- CIIMCOK UCTIOJIb30BAaHHOU JTUTEPATYPHI.

3ammTa OTYeTa 3aKIIOYACTCS B TNPEIBSBICHWW TPENOJABATEN0  MOJYYCHHBIX
pe3ynbTaToB B BUJE (aiiia M AEeMOHCTPAIMU MONYUYeHHBIX HABBHIKOB MPH OTBETaX Ha BOMPOCHI
npernoaaBaress.

KoHnTpoJsbHbIe BONPOCHI

1. Mpeanoxure, KTO OBl MOr YyYacTBOBaTh B (OPMUPOBAHUHM TPEOOBAHHMU ISt
YHHUBEPCHUTETCKOW CHCTEMBI PErHCTpaluu CcTyaeHTOB. OOBSICHUTE, TIOYEMY IMOUYTH HEU30EKHO,
41O TpeOOoBaHUs, CPOPMYIUPOBAHHBIE PA3HBIMHU JIMLIAMH, OYAYT IPOTUBOPEUUBBI.

2. Pa3pabarpiBaercst cuctema [1O mins aBToMaTH3ammu OWOTMOTEYHOTO KaTayora. JTa
cucremMa OyneT cojaepkaThb MH(OPMAIMIO OTHOCHTENIBHO BCEX KHHMI B OMOIHOTeKe U Oyner
noyie3Ha OMOIMOTEUHOMY TepcoHany, aboHeHTaM W uurtarelsM. Cucrema JOJDKHA HMETh
CpeACTBa IMPOCMOTpa Karajora, CpeiACTBa CO3JaHMs 3alpoCOB U CPEACTBA, IO3BOJSIOIINE
MIOJTb30BATEISIM PE3EPBUPOBATH KHUTH, HAXOSAIIMECS B TAaHHBI MOMEHT Ha pykax. Omnpenenure
OCHOBHBIE OIOPHBIE TOUKH 3PEHUs, KOTOPbIE HEOOXOIMMO YUECTh B ClIeUU(UKAIIMH CUCTEMBI, U
MOKKUTE WX B3aMMOOTHOIICHUS, HCIIONIB3YsI TUarpaMMy HEepapXuu TOYEK 3PEHHUSL.

3. /lns Tpex TOYeK 3peHHs, ONpENEICHHBIX B CHUCTeME OMOIMOTEYHOro Karayora,
YKQ)KUTE CEPBUCHI M COOTBETCTBYIONIME AaHHBIE, KOTOPbIE O0ECIEYMBAIOTCS STUMH TOYKAMHU
3peHHs, ¥ COOBITHS, KOTOPBIE YIIPABIISAIOT STUMHU CEPBUCAMHU.

4. KTo pomxeH MpoBOAWUTH 0030p TpeboBanmii? Hapucyiite monmens mporecca 0630pa
TpeGOoBaHUI.

5. Bamra xommnaHusi UCMIOIB3YET CTAaHAAPTHBIA METOJ aHanu3a TpeboBanmii. B mpomecce
paboThl BBl OOHAPYXKWJIM, YTO STOT METOJ HE YUYHMTHIBACT COIMAJbHBbIC (DAaKTOPBI, BaXKHBIC IS
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CHUCTEMBI, KOTOPYIO BBl aHanu3upyere. Bam pykoBoauTens Jan BaM SICHO TOHSTh, KaKOMY
METOJTy aHaJIM3a HYXHO cienoBaTh. OOCynuTe, 9TO BBl JOJDKHBI IeTIaTh B TAKOW CUTYAIUH.

IIpakTuyeckasi padora 5. UndpacTpykTypa NpoeKTHPOBAHUS HHHOBAIIMOHHBIX
HHKEHEPHBIX peleHuii

Heas paGorbl: O3HakomieHue ¢ Merogojoruei IT-MeHeKMEHTa B ynpaBiICHUU
NPOCKTaMHU; U3YYEHUE OCHOBHBIX JIEMEHTOB ONpEEICHUs, IPEICTaBICHUS, TPOESKTUPOBAHUS U
MOJIETTUPOBAHUS MPOTPAMMHBIX CHCTEM.

[IpakTuyeckas paboTa HampaBiieHa Ha O3HAKOMIIGHHE C OCHOBHBIMH 3JIEMEHTAMHU
orpezieNieHus, MPEeACTaBICHUS, MPOCKTUPOBAHUS U MOJEIUPOBAHUS MPOTPAMMHBIX CHCTEM C
nomoinbio si3pika UML, monyueHue HaBBIKOB MO MPUMEHEHHMIO JAHHBIX DSJIEMEHTOB A
MOCTPOCHUS 00BEKTHO-OpHUEHTHPOBaHHBIX Mojeneit IC Ha ocHoBaHUM TpeOOBaHMIA.

TpeboBanust K pe3ysibTaTaM BBIMIOTHEHHS MPAKTUIECKON PabOTHI:

- MOZIENIb CHUCTEMBbl JOJDKHA COJAEpKaTh: JAUarpaMMy BapUaHTOB HCIOJIb30BaHUS;
JIUarpaMMbl B3aUMOJIEHCTBUS JJIS KaXXJOTO BapUaHTa MCIOJIb30BAHMS; JUArpPaMMYy KJIACCOB,
MO3BOJIAIONIAs pealn30BaTh Bech omucaHHbIl (QyHkuuoHan MC; o0beIWHEHHYIO IUarpaMMmy
KOMITOHEHTOB U Pa3MeIeHNs;

- JUTsI KJIACCOB yKa3aTh CTEPEOTHUIIBI;

- B 3aBUCMMOCTH OT BapHMaHTa 3aJlaHds AuarpaMMa pa3MelieHUsl JT0JDKHA TOKa3bIBaTh
pacroaoKeHue KOMIIOHEHTOB B paclpeeIeHHOM MTPHJIOKEHUU.

OcHoBBI TEOPUH

O61mme cBegeHust 00 00bekTHOM MoaeupoBanuu UC

CymecTByeT MHOXKECTBO TEXHOJOTMA M HMHCTPYMEHTAIBHBIX CPEICTB, C ITOMOMIBIO
KOTOPBIX MOXHO peau30BaTh B HEKOTOPOM CMbICIE oNTHUMaidbHbIN mpoekT MC, HaumHas c
JTana aHajdW3a W 3aKaH4YMBas CO3JAaHHMEM NpPOTPaMMHOTO KOAa CHCTeMBL. B OoibmmHCTBE
CJIy4aeB 3TH TEXHOJIOTUHU MPEIbSBIIAIOT BECbMA )KECTKHE TPeOOBaHUS K MpoLecCcy pa3paboTKu U
UCTIONIB3YyEMBIM pecypcaM, a TIONBITKA TPaHC(HOPMHUPOBATH WX TIOJ KOHKPETHBIE MPOEKTHI
OKa3bIBaIOTCS Oe3ycnemHbMU. JTH TexHosnoruu mnpencrasieHsl CASE-cpencTtBamu BepXHEro
ypoBHsl win CASE-cpeacrBamu nonHoro xu3zHeHHoro nukia (upper CASE tools wnu full life-
cycle CASE tools). OHu He MO3BOJISIOT ONTUMHU3UPOBATH JIEATEIILHOCTh HA YPOBHE OTIEIBHBIX
DIIEMEHTOB TNPOEKTa, U, KaK CIEICTBUE, MHOTHE Pa3pabOTUMKU TEpeluIH Ha TaK Ha3bIBacMble
CASE-cpenctBa HmkHero ypoBHs (lower CASE tools). OgHako OHM CTOJKHYJIHCh C HOBOIA
npobiaemMoii — mpoOIeMoil OpraHU3aIlK B3aUMOJCHCTBUS MEXIY Pa3IMYHBIMH KOMAaHIaMH,
peaTU3yIOUMMH TPOEKT.

YHUQUUHPOBAHHBIH A3BIK 00HEKTHO-OPHEHTHPOBAHHOTO MO/1eTHPOBAHUSA

YHUQUUUPOBAaHHBIH S3bIK  OOBEKTHO-OpUEHTHpOBaHHOrO MojenupoBanus Unified
Modeling Language (UML) siBusicst CpeicTBOM JOCTHOKEHHUS KOMIIPOMHCCA MEXAY ASTHMHU
nogxomamu.  CymiecTByeT — JIOCTaTOYHOE  KOJWYECTBO  HMHCTPYMEHTAIBHBIX  CPEICTB,
nojiepxkuBaronx ¢ nomouibto UML sxu3HeHHbI MK MHGOPMALIMOHHBIX CHCTEM, H,
omHoBpeMenHo, UML siBnisieTcst mocTaTouHO THOKUM TSl HACTPOWUKHM M TIOJIEPIKKHU CrienupuKy
JeSITeTbHOCTH PAa3JInYHbIX KOMaH]] pa3paboTYHKOB.

Cozpanne UML nauanoce B okTsi6pe 1994 r., xorna JIxum Pambo u I'pagu byu wu3
Rational Software Corporation cramu paboraTe Hajg oOveawHEeHHEM cBoux MeTogoB OMT u
Booch. B nacrosimee Bpemsi koHcopuuym mnosb3oBareneii UML Partners Bkirodaer B cebs
Ope/CTaBUTENIe TaKMX TpaHIOB HH(DOPMAIMOHHBIX TexXHOJOrui, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasnsier co00i 00BEKTHO-OPUEHTUPOBAHHBIN S3BIK MOJIETTUPOBAHUS,
00TaaroIni CIeTYIOIUMU OCHOBHBIMU XapaKTePHUCTUKAMHU:

- IBJISICTCA SI3bIKOM BU3YaJbHOT'O MOJAETHPOBAHMUS, KOTOPBIA oOecrednBaeT pa3zpadoTKy
pENpEe3eHTaTUBHBIX MOJENEH JUIsl OpraHu3aluy B3aMMOJEHCTBHS 3aKa3uuMka M pa3pabdoTdMKa
NC, paznuunbiX rpynm pa3padotunkos UC;
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- COIEPKUT MEXaHU3MbI PACIIMPEHUS] U CIICUANIN3AlMK 0a30BBIX KOHIETIIIUN S3bIKA.

UML — »or10 cranmapTHas HOTaUusi BHU3YyaJlbHOTO MOJEJIMPOBAHMSI MPOrPAMMHBIX
cucreM, mpuHsATas KoHcopuuymoM Object Managing Group (OMG) ocenpto 1997 1., u Ha
CeTONHSIIHUN JIeHb OHa IOAJCPKHUBACTCS MHOTUMH 00BbEeKTHO-opueHTHpoBaHHBIMH CASE-
MPOJYKTaMHU.

UML BkitouaeT BHYTPEHHUI HAOOP CPEICTB MOACTUPOBAHUS, KOTOPHIE ceyac MPUHSTHI
BO MHOTMX METOJaX M CPEACTBaX MOJEIUPOBAHUA. OTHU KOHILENUIUU HEOOXOAUMBI B
OOJIBIIMHCTBE MPHUKIATHBIX 33134, XOTS HEe Kaxaas KOHLEMIHS HeOOXOIMMa B KaXI0H 4acTh
KaXKI0ro mpuiiokeHus. [lomp30BaTensiM s3bIka MPe0CTaBICHbl BO3SMOKHOCTH:

- CTPOMTHh MOJIEId Ha OCHOBE CPEICTB A1Apa, 0e€3 HCIOIb30BaHUs MEXaHU3MOB
pacupenust st OOJIbITMHCTBA TUIIOBBIX MPUIIOKEHUM;

- 100aBIIATH IPU HEOOXOAUMOCTH HOBBIE DJIEMEHTHI M YCIIOBHBIE 0003HAYCHHUS, €CIIA OHH
HE BXOIST B AP0, WM CIELHUAIU3UPOBATh KOMIOHEHTHI, CUCTEMY YCIOBHBIX O00O3HAUECHUU
(HOTaIMIO) U OTPAaHUYEHUS AJI1 KOHKPETHBIX IIPEIMETHBIX 00JIacTeM.

SI3eik UML

Auarpamma
EAPHAHTOE
MCNONEZ0BAHNA

[ I J

Awarpamma Awarpamma
KNaccos COCTOAHMI

Auarpamma
AEATENBHOCTH

HurerpupoeanHan
uOAENbL CIIOKHOW
CHCTEMbI

Duarpamma
nocnegoearens-
HocTed

Ouarpamma
KoONepauMm

Auarpamma
KOMMNOHEeHTOB

Ouarpamma
pa3sepTLIBaHMA

Pucynoxk 3.1 - UnTerpupoBanHas Mo/ieib CJI0XKHOM cUCTeMbl B HOTauuu si3pika UML

Crangapt UML npennaraer crnegyroomuii Habop Auarpamm JUisi MOAECIUPOBAHUS:
1. niuarpaMMbl BapUaHTOB HCHOJIB30BaHUS (use case diagrams) — A MOAETUPOBAHUS
OHM3HEC-TIPOIIECCOB OpraHM3allMd U TpeOOBaHUM K CO3/1aBaeMOM CHCTEME);
2 nuarpamMmbl  KiaccoB  (class diagrams) — IS MOAETMPOBAHHS —CTATHYECKOMN
CTPYKTYPBI KIJIACCOB CHCTEMBI U CBSI3CH MEXKIy HUMU;
3. auarpammbl ioBenieHus: cuctemsl (behavior diagrams):
3.1 nuarpamMmel B3aumoierictBus (interaction diagrams):
3.1.1 amarpamMmbl IOCIIEIOBATEIBHOCTH (sequence diagrams) u
3.1.2 xooneparuBHble  nuarpammbl  (collaboration diagrams) — i
MOJICIIUPOBAHUS TIpoIiecca OOMEHa COOOIICHHSIMHU MEXAY 00bEKTaMu;
3.2 nuarpamMMbl  cocTostHME  (statechart diagrams) — s MonenupoBaHUS
MOBEJICHUS OOBEKTOB CHCTEMBI TPH TEPEXOIe U3 OJTHOTO COCTOSIHUS B IPYTOE;
3.3 nuarpaMMbl  fesTenbHOCTER (activity diagrams) — s MoOJeTHpOBaHUS
MOBEJICHUST CHCTEMbl B paMKax pPa3IMYHBIX BAPUAHTOB HCIOJIH30BAHUS, WIIH
MOJICTTUPOBAHUS IEATEILHOCTEH;
4. nuarpammbl peanuzanuu (implementation diagrams):
4.1 muarpaMMbl KOMIIOHEHTOB (component diagrams) — st MoJenupoBaHUs
Hepapxuu KOMIIOHEHTOB (TMIOJCUCTEM) CUCTEMBI;
4.2 nuarpamMMmbl  pa3BepThiBaHus (deployment diagrams) — juis MoJenupoOBaHUS
(U3HYECKON apPXUTEKTYPHI CHCTEMBI.

JAuarpaMMbl BApHAHTOB MCIIO0JIb30BAHUSA

[Tonstne BapwaHTa HCHOJB30BaHUsA (use case) BrepBbie BBen MBap SIKOOCOH u
npugaix ©EMy TaKyr0 3HAYMMOCTb, 4YTO B HACTOAIICC BPCMA BapUaHT HCIOJIb30BAHUA
MPEBPATUIICSI B OCHOBHOM 3J€MEHT pPa3pabOTKH U IJIAaHUPOBAHUS MPOEKTA.
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Bapuant wucnonb3oBaHUS MpEACTaBISET COOOW  IMOCIEAOBATEIBHOCTh JIEUCTBUH
(TpaH3aKIMii), BBIMOJHIEMBIX CHCTEMOW B OTBET Ha COOBITHE, HHUIIMHPYEMOE HEKOTOPHIM
BHEIIHUM  OOBEKTOM (IEHCTBYIOIIMM JIMIOM). BapuaHT uUCHONB30BaHUS  OINKCHIBAET
TUIUYHOE B3aWMOJICMCTBUE MEKIY MOJIb30BATEIEM M cUCTeMOM. B mpocreiimem citydae
BapHaHT MCIOJb30BAaHUSl OMNpENeNsieTcs B Ipolecce OOCYKICHHS C TIOJb30BaTelIeM TexX
¢yHKuui, KOTOpble OH XOoTen Obl peanu3oBarh. Ha s3pike UML BapuaHT HCHONIBb30BaHUS
M300paKaroT CICIYIONTUM 00pa3oM:

BEIPMEIHT HMCNONb30BaHKMA

Pucynok 3.2 - BapuaHT ucnoab30BaHus

HelicTByromee 11O (actor) — 3T0 poJib, KOTOPYIO MOJIb30BATENb UTPAET 110 OTHOIIECHUIO
K cucreme. [leiicTByromue aMLa npeacTaBisioT co00i posiu, a He KOHKPETHBIX JIIOJEH WM
HauMeHoBaHUsl paboT. HecmoTps Ha TO, 4YTO Ha AMarpaMMmax BapUaHTOB MHCIIOJIB30BAHUS
OHU M300paKaroTCsi B BUJE CTHJIM30BAaHHBIX 4YeJIOBEYECKHX (UIYpOK, NeiCTBYroIee JHUIO
MOYKET TakKe ObITh BHEIIHEH CHUCTEMOH, KOTOpoW HeoOXoauma HEKOTopas HH(OpMaius ot
JnaHHOW cucteMbl. [loka3plBaTh Ha auarpaMMme JIEHUCTBYIOIIMX JIAL[ CIEAYET TOJIBKO B TOM
cillydae, KOrja UM JeHCTBUTENbHO HEOO0XOAMMBI HEKOTOpbIE BapuaHThI McIoyb3oBaHMsA. Ha
s3pike UML neficTByroliye auna npeacTapisioT B Buie Guryp:

Pucynox 3.3 - JleiicTByromiee nuiio (akTep)

JlelicTByromuye nuua JOensATcs Ha TPU OCHOBHBIX THIIA:

- TI0JIL30BATE]IN;

- CUCTEMBI;

- IPYTU€ CUCTEMBI, B3aUMOJICCTBYIOIINE C JAHHOM;

- BpeMs.

Bpemst ctaHOBUTCS ACHCTBYIONIUM JIMIIOM, €CJIM OT HErO 3aBUCHUT 3aIyCK KaKWX-JTHOO
COOBLITHH B CUCTEME.

IocTanoBKa 3a1a4u K NPaKTHYeCKOil padoTe 5

1. 3yuuTh npejiaraeMblii TEOPETHUECKUN MaTepual.

2. IlocTpoiite AuarpaMMy BapHaHTOB UCTIOJIB30BAHUS ISl BEIOPaHHOW WH(POPMAIIMOHHOM
CUCTEMBI.

3. BemmomauTe peann3anuio BAPUAHTOB HCIIOIb30BAHMS B TEPMUHAX
B3aMMO/JICHCTBYIOIINX OOBEKTOB M MPEACTABIAIONIYI0 c000if Habop auarpamm:

3.1 quarpaMm KJaccoB, peagu3yroNIMX BaApUAHT UCIOJIb30BaHUS,

3.2 nuarpaMM B3aUMOJCHCTBHUS (IMarpaMM MOCJIEIOBATEIbHOCTH U KOOMEPaTHBHBIX
IUarpamMm), OTPaXKaIOLIUX B3aWMOJEWCTBHE OOBEKTOB B IMpoOllecCce pean3alld BapHaHTa
UCIIOJIb30BaHUs.

4. Pa3nenuTh Ki1acchl 10 MaKeTam, UCIOJIb3Ys OJIMH U3 MEXaHU3M pa3OueHusl.

5. IlocTpoiite nuarpaMMmy COCTOSIHMM JAJIi KOHKPETHBIX OOBEKTOB WH(POPMALMOHHOM
CHUCTEMBI.

6. [loctpouth OTUYET, BKJIIOYAIOUIMI BCE IIOJIyY€HHBIC YPOBHHM MOJEJIH, OIHCAaHUE
(YHKLIMOHAIBHBIX OJIOKOB, MOTOKOB JaHHBIX, XPaHWINII U BHEHIHUX 00BeKkTOB. IIpencraButh
OTYEeT MO MPAKTUYECKON paboTe I 3alUThI.
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BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

B cooTBeTcTBHM € yKa3aHHOH NpeaMETHOH OONacThI0 M KiaccoM pa3zpabaThiBaeMOn
MH(POPMALIMOHHOM CHCTEMBI IOCTPONUTE JUarpaMMy BapUaHTOB HCIOJIb30BAHUS U1l BBIOpAaHHON
UH(POPMALIMOHHON CHUCTEMBbI, BBIIIOJIHHUTE PEANTHU3ALUI0 BapUAHTOB HCIOJIB30BAHUSA, TOCTPOUTE
JarpaMMy COCTOSIHUH JJIs1 KOHKPETHBIX 00BbEKTOB MH(POPMALIMOHHONW CUCTEMBI.

Tabnuna 5.2 — lnnuBuyanbHble 3aJaHUS

Ne IIpeameTHas obiacTh Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 Toproroe npeanpusiTue B2C

6 [Topran B2B

7 CTpouTenpHOE NPEANPHUITHE NC yuera

8 Briciiee yueGHOe 3aBeieHne NC ynpaBnenust
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnnaparHas UHPPACTPYKTYpa NPEANPUSITHSI DKcIepTHas CUCTeMa

Conep:xaHue oT4yeTa

ITo BbImosnHeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJHSACTCA B 3JIEKTPOHHOM
Buje. [1o BeINMONHEHHOMY OTYETY IPOBOAMTCS 3allUTa IPAKTUYECKON pabOTHI.

OTuer 1o NpakTUYEeCKoil paboTe IOMKEH COCTOATh U3 CIEAYIOIIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJ/IHAs 4acCTh;

- OCHOBHasi 4acTb (omMcaHue paboThl): JAMarpaMma BapHaHTOB HCIIOJIb30BAaHUS
MH(OPMaLIMOHHON CUCTEMBI, TuarpaMMa COCTOSIHUH /17151 00bEKTOB HH()OPMALIMOHHON CUCTEMBI;

- 3aKJIFOYEHHE (BBIBOJIBI).

BBonHas yacTh oT4eTa TOJKHA BKIKOYATh TYHKTHI:

- YCJIOBHE 3aJa4H;

- IOPSZIOK BBIIIOJIHEHHUS.

- IPOrpaMMHO-aIlNapaTHbIE CPE/ICTBA, UCIOIb3yEMbIE IPU BBITOJIHEHHH PAOOTHI.

3amuTa oTYeTa 1O MPAKTHUECKON padoTe 3aKiIoyaeTcs B MPEAbsIBICHUN MIPETOAABATEIIO
NOJYYEHHBIX PE3yJbTaToOB B BUjE (ailia M JEMOHCTpPAIMM MOJYyYEHHBIX HABBIKOB IPH OTBETAX
Ha BOIIPOCHI IIPETIOIaBATEIIS.

KoHnTpoJsabHbIe BONPOCHI

1. JlaiiTe onpenenenue NOHATHIO «BApUAHT UCTIOIb30BAHUSY.

2. Kakue THITBI CBSI3M MOT'YT MIPUCYTCTBOBAThH HA AMAarpaMMe BAPHAHTOB HCIIOIb30BAHUS?
3. JlaiiTe onpeseneHne MOHATHIO «IEHCTBYIOIIEE JTHIIO.

4. Kakue Tu1bl cOOOLIEHUI MOTYT IPUCYTCTBOBATh HA IMarpaMMax B3auMoJIeHCTBUsA?

5. JlaiiTe onpeneneHne MOHATHIO KJlacc, 00BEKT Kiacca.

6. KeM 1 i1 4ero Mo>keT OBITh UCIIOJIb30BaHA JUAarpaMMa pa3MenIeHus?

IIpakTHyeckasi padora 6. UHCTpyMeHTa/IbHOE 00ecneyeHHe OHTOJI0THYecKOro
MO/1eJINPOBAHUS HH(POPMALIMOHHBIX CHCTEM

Heanb padorbl: M3yueHne TEXHOJIOTMH KOHTPOJS KadyecTBa NMPOEKTOB HMH(OPMALMOHHBIX
cHCTeM

IIpakTnyeckass paboTa HampaBieHa Ha O3HAKOMJIEHHE C OCHOBHBIMH IOHSATHSIMU
METOJI0JIOTUH YIIPABJICHUS POEKTAaMH, [IOJIyUEHUE HABBIKOB 110 IPUMEHEHUIO TaHHBIX MOHATHI
IPY MOCTPOSHUH IIIaHA MPOEKTA, NOCTPOCHUs rpaduka padoT, paclpeAcICHHUs] UCIIOTHUTEIEH,
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yIpaBJIEHUS  pPUCKaMM, M3yYCHME METOJOB  YIPABICHUS  KA4eCTBOM  IPOEKTHPOBAHUS
MH(POPMALMOHHBIX CHCTEM

TpeboBaHust K pe3ysnbTaTaM BbIIOJIHEHHS paOOTHI:

ITocTpouTh MOZIENb yIIpaBIIEHUS IPOEKTOM, BKIIFOYAIOLIYIO:

- OTIpe/ICTICHNE BCEX ATANOB MPOEKTAa, 3aBUCHUMBIX ATAIOB, OINpPECIICHUE JITUTEILHOCTH
JTaIoB;

- TIOCTPOCHHE Ha OCHOBE MOJIyUYCHHBIX JJAHHBIX CETEBOM W BPEMEHHOH Iuarpamm;

- IOCTPOEHME AUArpaMMBbl pacrpeieseHus paOOTHUKOB 110 TaraM;

[Ipu ompeneneHuu 5Tama yKa3blBaeTCsl €ro Ha3BaHUE — OTpaKalollee CyTh JTama
(HampuMep, oOIpeneNeHue IOJIb30BATENbCKUX TpPeOOBaHMN, IPOEKTHpPOBaHUE HHTEpdeiica);
3TaNoB JOJDKHO OBITh HE MEHee 7, B NPOEKTE 3aJeHCTBOBAHO 3 ueloBeKa NepcoHana (rpymnmna
pa3pabOTUYHKOB).

OcHoBBI TEOpUH

IlnanupoBanue MpoeKkTa

VYnpasieHne nporpaMMHBIM IPOEKTOM 3aBUCHT OT MPABWIBHOTO TUIAHUPOBAHUS PadoT,
HEOOXOIMMBIX JJIsl €ro BbINONHEHHA. [lmaH momoraer MeHemKepy NpeABUAETh MPOOIEMBI,
KOTOpbIE MOTYT BO3HMKHYTh Ha Kakux-nubo »stamax coznanus [1O, wu paspaborath
NPEBCHTUBHBIE MEpBI IS HMX MNpeaynpexaceHus wuiau peuienus. [lman, paspaboraHHBId Ha
HAYaJIbHOM JTame NpPOEKTa, PAacCMATPHBAETCS BCEMU €ro YYaCTHHKAMH KaK PYKOBOJSIIUIN
JIOKYMEHT, BBIIIOJIHEHHE KOTOPOI'0 I0JKHO MPUBECTU K YCHEIIHOMY 3aBEPLICHUIO TPOEKTa. DTOT
NEPBOHAYAIIBHBINA TJIaH JOJDKEH MAKCHUMAaJbHO IMOAPOOHO OMMCHIBATH BCE ATAIBl pean3aluu
npoekta. Kpome pa3paboTku 1miiaHa npoekTa, Ha MEHEPKepa JIOKUTCS 00I3aHHOCTD pa3paboTKH
JpYTUX BUJOB IJIAHOB. DTH BUJbI IUTAHOB KPATKO onucaHbl B Tadbaune 3.1.

B nmuctunre 1 nokasan npouecc miuanuposanus co3nanus 110 B Buae ncesgokonaa. 31ech
C/IeIaH aKIeHT Ha TOM, YTO IJIJAHUPOBAaHUE — 3TO UTEpPaAIlMOHHBIHN mporecc. [TockombKy B mpo-
[[ecce BBIMOJIHEHUs MPOEKTa MOCTOSHHO IMOCTYNaeT HoBas MHGOpMalus, IUIaH JOJDKEH pery-
JSIPHO TIEpecMaTpuBaThCs. BaxkHbIMU (pakTOpaMu, KOTOpPBIE TOJKHBI YYUTHIBATHCS TPH paspa-
00TKe IJ1aHa, BJSAITCS (PMHAHCOBBIE U JIENIOBBIE 00s3aTeNnbCcTBA opranu3auuu. Ecinu onn usme-
HSIOTCSI, 9TH U3MEHEHHS TaK)Ke JOJDKHBI HATH OTpaXeHHE B TUIaHE padoT.

Tabmuma 4.1 - Bune! mmanos

I1man Onucanue

[Tman xavecTBa OnwuceiBaeT CTaHAAPTBI W MEPONPHUATHS MO TOAJIEP)KKE KadecTBa
paszpabarbiBaemoro 110

[Tnan arrecranuun OmnuceiBaeT crocoObl, pecypcehl U NepeyeHb padoT, HEOOXOIUMBIX IS aT-

TECTAIMU TPOTPAMMHOMN CUCTEMBI

[Inan  ympasnenust | OnuchIBaeT CTPYKTYPY U MPOLECCHI YIIPaBIeHHs KOHPUTyparien
KoH(urypanuen

[Inan  compoBox- | [Ipennaraer miaan MeponpusTHid, Tpedyromuxcs i conpoBoxaenus [10
nerns [10 B MPOIIECCE €T0 IKCIUTyaTalllH, a TAK)KE pacyeT CTOUMOCTH COIIPOBOXKJIE-
HUSI 1 HEOOXOAUMBIE JJIsl 3TOTO PECYPCHI

I[Inan mo YyipasnJic- OnuceiBaeT MCPONPUATHA, HAIPABJICHHBIC Ha ITOBBLINICHUC KBaJ'II/I(i)I/IKa-
HHUIO IIEPCOHATIOM UK YJICHOB KOMaHIbI paBpa6OT‘—II/IKOB

JIuctunr 1. IIpouecc niiaHMpoBaHus NMPOEKTA

OmnpeneneHne MPOSKTHBIX OrPaHUYCHUH

[TepBOHauUabHAasI OIIEHKA MMAPaMETPOB MPOEKTa

OmpeneneHne 3TarnoB BBITOJIHEHUS IIPOEKTa U KOHTPOJIBHBIX OTMETOK
while moka mpoekT He 3aBepIINTCS WK He OymeT ocTaHoBieH l00p
CocraBinenue rpaduka padbot
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Hauano BeimosiHeHHS paboT

OskuiaHue OKOHYaHHS OYepPEHOr0 dTamna paboT

OTcnexxuBaHKe X0/1a BBITIOJHEHUS paboT

[lepecMOTp OIIEHOK TapaMETPOB MPOECKTA

N3menenune rpaduka pador

[TepecMOTp MPOEKTHBIX OrpaHUICHUN

if (Bo3HukIIa mpobiiema) then

[TepecMOTp TEXHUYECKHUX WIIM OPTaHU3AIMOHHBIX TTAPaMETPOB MPOEKTa
end if

end loop

KoHTpoJsibHbIE 0TMETKH 3TaNOB padoT

Memnemxkepy Ui opranuszanuu mporecca coznanus [10 u ynpasineHus uM HeoOXoauMa
uHpopmanus. [TockonbKy camo mporpaMMHOe oOecredueHre Heocs3aeMo, dTa yIpaBlIeHUECKas
uH(pOopMaIKs MOKET ObITh TIOJTy4YeHa TOJIBKO B BHJIE JOKYMEHTOB, OTOOpAKAIOIIMX BHITIOTHEHHE
OYEepPEHOTO dTana pa3paboTKH MPOrpaMMHOro poaykTa. bes aToit nHGopMarii Helnb3s CyauTh
O CTENEeHH TOTOBHOCTH CO3[]aBa€MOr0 MPOAYKTA, HEBO3MOXKHO OLIGHUTh IMPOU3BEICHHbBIE
3aTpaThl WK U3MEHUTH rpaduK padoT.

[Ipy mmaHupoBaHMM TpoOIlEcCa OMPEAENSIOTCS KOHTPOJbHBIE OTMETKH— BEXH,
OTMEUAIOUINEe OKOHYAHUE OIPEJEICHHOro 3Tana pabotr. s KakI0il KOHTPOJIBHONW OTMETKU
CO3/1aeTCsl OTYET, KOTOPBIM MPEIOCTABISACTCS PYKOBOJACTBY MPOEKTA. DTHU OTYETHl HE JOJKHBI
ObITh OOJBIIMMU OOBEMHBIMU JOKYMEHTAMHU; OHM JOJDKHBI IIOJIBOAMTH KpaTKUE HWTOTH
OKOHYAHUS OTAEIHHOTO JIOTMYECKU 3aBEPILICHHOrO 3Tala MPOEKTa. JTarnoM HE MOKET OBITh,
Hanpumep, '"Hamucanme 80% koma mnporpamm", IOCKOJIBKY HEBO3MOXHO IPOBEPUTH
3aBepIIIeHHEe TaKOTo "ITama'"; KpomMe TOro, mojo0Hast nHGopMaIus IpPaKTHUECKU Oecrone3Ha s
YIpaBJICHUS, TOCKOJIbKY 37€Ch HE OTOOpa)kaeTcs CBs3b ATOro '"srama" ¢ ApYyruMu dTanaMu
cosnanus [10.

OObIYHO TIO 3aBEPIICHMH OCHOBHBIX OOJBIIMX JTaloB, TaKUX Kak pa3paboTka
cneunuKanuy, MPOEKTUPOBaHUE M T.M., 3aka3uuky I1O mpemocTaBisiOTCS pe3ynbTaThl HUX
BBIMIOJTHEHUS, TaK Ha3blBaEMble KOHTPOJBHBIE IPOEKTHBIE JJIEMEHThl. OJTO MOXET ObITh
JOKYMEHTalus, IPOTOTUIl NPOTrPaMMHOIO MPOJAYKTa, 3aKOHYEHHble moacucreMsl 110 u T.x.
KoHTponbHbIE MPOEKTHBIE 3JIEMEHTHI, MpefocTaBisemble 3aka3uuky [1O, moryr coBmaaath c
KOHTPOJIbHBIMH OTMETKaMH (TOYHEe, C pe3yJbTaTaMu BBIIOJIHEHUs Kakoro-nubo stama). Ho
oOpaTHOe yTBep)kJeHue HeBepHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHUE NPOEKTHBIE
pE3yJIbTaThl, KOTOPBIE UCIIONb3YIOTCS Il KOHTPOJISI 32 XOJIOM BBIIIOJIHEHUS IIPOEKTAa, U OHM, KaK
IIPABUJIO, HE IPEOCTABIAIOTCA 3aKazuuky [10.

st ompeneneHusi KOHTPOJIBHBIX OTMETOK Bech mporiecc co3ganusi [1O momkeH OBITH
pa3dbUT Ha OTHAENbHbIE JTambl C YKa3aHHBIM "BbIXOZOM" (pe3yabTaToM) KaXJOro JTarma.
Hanpumep, Ha pucynke 4.1 moka3aHsl 3Taribl pa3padoTku crienrdukanuy TpedoBaHui B ciyyae,
KOrzia /Ui €€ MPOBEPKU MCIIONIB3YETCSl IPOTOTHUIl CUCTEMBI, a TAaKXKE MPEJICTABICHBI BBIXOIHbIE
pe3ynbTaThl (KOHTPOJbHBIE OTMETKH) KaXJIOTO JTama. 34eChb KOHTPOJIbHBIMH MPOEKTHBIMU
3IIEMEHTaMHU SIBJIIIOTCS TpeOOBaHMS U crienuuKaus TpeOoBaHUH.

LELh
OCyuLecT-
BAMOCTH

AHEn
ToefoaEKNA

¥

CrcTemHpe

TpefoBaHnR

o MORaI0EaTENbCRAE
et rpefapakm

S =

Pucynox 4.1 - Dramnbl nporiecca pazpaboTku crieruduKaum
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I'padux pador

CocraBienue rpaduka - 0JJHa U3 CaMbIX OTBETCTBEHHBIX Pa0OT, BHIIOIHIEMBIX MEHEKE-
pOM mpoekTa. 37ech MEHEIKEp OICHUBAET JIUTEIbHOCTh MPOEKTa, OMpEAEsieT PeCypcChl, He-
00XOAMMBIE JIJIsl pealn3aluy OTACIbHBIX 3TAaloB paboT, M MPEICTABISAET UX (ITambl) B BUJIE CO-
[J1IaCOBaHHOW TMOcie10BaTeNbHOCTH. EClii JaHHBIM MpoeKT mogo0eH paHee peain30BaHHOMY, TO
rpaduk paboT MOCIEIHEro MPOeKTa MOXKHO B3ATh 32 OCHOBY JUIs JAaHHOTO mpoekTa. Ho 3arem
CJIeIyeT y4ecThb, YTO Ha OTAENbHBIX ATamax HOBOTO MPOEKTa MOTYT MCHOJIb30BaThCS METOJbI U
MIOJIXO/IbI, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PaHEe.

Ecnu mpoekT siBisieTcss WHHOBAI[MOHHBIM, NEPBOHAYAIBHBIC OLIGHKH JJIMTEIBHOCTU U
TpeOyeMBIX pecypcoB HaBepHSKa OyayT CIUIIKOM ONTHUMHUCTHUYHBIMH, Ja)Xe €CIH MEHeIKep
MOMBITACTCS PEAYCMOTPETh BCE BO3MOXKHBIE HEOXHIaHHOCTU. C 3TOM TOUKH 3PEHHUS MPOEKThI
coznanus [10 He oTnMUAOTCS OT OOJBIIMX WHHOBAIIMOHHBIX TEXHUYECKHX NMPOEKTOB. HoBbIE
a’pONOPTHl, MOCTHI W JaXe HOBbIe AaBTOMOOWJIM, KaK IIPaBHIJIO, TMOSBISIOTCA I03%Ke
NePBOHAYAILHO OOBSBICHHBIX CPOKOB MX CIA4M WIJIM TIOCTYIUICHUS Ha PBIHOK, YeMY NMPHYUHOU
SBIISIOTCS HEOXKUAAHHO BO3HUKININE MPOOIEMBbl U TPYAHOCTH. VIMEHHO mo3TOMY rpaduku padoT
HEOOXOMMO TIOCTOSIHHO OOHOBJISATH 1O MEpe IOCTYIUIEHHS HOBOW HMHGOpMAIMH O XOJe
BBITIOJTHEHHUSI POEKTA.

B mpomiecce cocrapnenus rpaduka (pucyHok 4.2) BeCh MacCUB paboT, HEOOXOUMBIX IS
peanu3anuy MpoeKTa, pa3dMBaeTCsl Ha OTAENbHBIC dTAlbl U OIICHUBAETCSA BpeMs, Tpelyromieecs
JUTSL BBIIOJTHEHUST KaXKA0TO dTarna. OOBIYHO MHOTHE STalbl BBIOIHSAIOTCS MapauienbHo. [ 'paduk
paboT MODKEH MpeaycMaTpuBaTh 3TO U PACHPENENATh MPOU3BOJICTBEHHBIE PECYpPChl MEXIY
HUMH HamOoyiee ONTUMalIbHBIM 00pa3oMm. HexBaTka pecypcoB sl BBIOJHEHHS KaKOTO-THOO
KPUTHYECKOT'O 3Tala - YacTasi IpUYrHa 3a/IePKKU BBIIMOJIHEHUS BCETO MPOEKTA.

JUTUTETFHOCTH 3TAallOB OOBIYHO JOJDKHA OBITh HE MEHbIIE Henenu. Eciau oHa OyneT MeHb-
1€, TO OKAKETCS HUYKE TOYHOCTH BPEMEHHBIX OIICHOK ATAlOB, YTO MOKET NMPUBECTH K YACTOMY
nepecMotpy Tpaduka pabor. Takke mermecooOpa3HO (B acleKTe YNPaBICHUS TMPOEKTOM)
YCTAaHOBUTh MAaKCHMAJIbHYIO JUIMTENILHOCTh 3TANoB, He npeBbimatontyto 8 unu 10 venens. Eciu
€CTb JTaIlbl, IMEIOIINE OOJIBIIYIO JITUTEIHLHOCTh, UX CIIEAYeT pa3OUTh Ha dTarbl MEHBIICH JITH-
TEJIbHOCTH.

[Ipu pacuere MIMTEIBHOCTH ATANOB MEHEIKEP JTOJKEH YUUTHIBATh, YTO BBHITIOJHEHUE
naro6oro 3tana He oboiercs 6e3 OOIBIINX WM MAIIEHBKUX MPpo0JieM U 3ajiepxek. PaspaboTunku
MOTYT JIOITYCKaTh OIIMOKH WJIHM 3aJIep)KUBATh CBOIO PabOTy, TEXHHKA MOXET BBINTH M3 CTPOS
au0o0 amnmapaTHble WJIM HPOTpaMMHBIE CPEJCTBAa MOAJCPKKH Ipolecca pa3pabOTKHM MOTYT
MOCTYITUTh C ONO3JMaHueM. Eciy NpoeKT WHHOBAIMOHHBIA W TEXHWYECKH CIOXKHBIH, 3TO
CTaHOBUTCS JIOTIOJHUTENIBHBIM (PaKTOPOM MOSIBIICHUS] HEMPEABUICHHBIX MPOOJIEM U YBEIUYECHHUS
JUINTEJIBHOCTH pealln3alliy MPOeKTa 110 CPAaBHEHHUIO C IEPBOHAYATIbHBIMH OILICHKAMHU.

Kpome BpeMeHHBIX 3aTpaT, MEHEDKEpP [OJDKEH pPacCuUuTaTh JpyTHe pecypchl,
HEOOXO/MMBIE Ul YCIIEUIHOTO BBIMOJHEHUS Kaxjaoro stama. OcoOblif BHJI pecypcoB — 3TO
KOMaHJa pa3pabOTYNKOB, PUBJICUCHHAS K BBITIOJHEHUIO TPOEKTa. J[pyruMu BUIaMu pecypcoB
MOTYT OBITh HE00X0IMMOe CBOOOJHOE TUCKOBOE IPOCTPAHCTBO HA CepBepe, BpeMs
WCITOJI30BAHUS KAKOTO-TMOO0 CIEeNHUAbHOTO 000pYyIOBaHUS U OIOJDKETHBIE CpEeJCTBa Ha
KOMaHIUPOBOYHBIE PACX0/Ibl IEPCOHATA, PAOOTAIOIIETO Ha/l IPOSKTOM.

TpedoBanus k 1O

lll/lal"paMMbl PO ECCOB U BPEMECHHBIC THAI'PAMMbI

—

Cozaanme
[ pacra
patar

PacnpeneneHng
negeiHana
Mg 3Tanamu

pecypoos
Rt 3TaN0A .

1ABACHMLLX
aranca
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Pucynox 4.2 - Ilpouecc cocraBieHus rpaduka padot

CymiecTByeT Xopoliee SMIUPUIECKOE TPABUIIO: OLIEHUBATh BPEMEHHBIC 3aTPaThl TaK, KAk
OyITO HHYErOo HENPEABUICHHOTO W "IJIOXOro" HE MOXKET CIYYHTHCS, 3aTEM YBEIHMYUTh ITH
OIICHKH JIS y4eTa BO3MOXKHBIX MpoOsaeM. Bo3MoKHEIE, HO TPYIHO POTHO3UPYEMBIE TIPOOIEMBI
CYIIIECTBEHHO 3aBUCAT OT THIA M TApaMeTPOB IMPOEKTA, a TAKKe OT KBaTM(UKAIIMK U OIbITa
YJIEHOB KOMAaHIbI pa3paboTynkoB. K UCXOAHBIM pAacUETHBIM OIICHKAM PEKOMEHIYeTCs
n06aBysTh 30% Ha BO3MOKHBIE TTPOOIeMbI U 3aTeM etie 20%, 9To0bI ObITh TOTOBBIM K TOMY, YTO
HEBO3MO>KHO IIPEIBUICTD.

I'paduk pabor mo MpPOEKTy OOBIYHO MPEACTABISAETCS B BUIAE HabOopa auarpamMm M
rpadMKoB, IMOKA3bIBAIOIIMX pa30MEHHE MPOEKTHBIX pabOT Ha JTambl, 3aBHCUMOCTH MEXIY
JTaraMu U pacupeesieHne pa3padoTYMKOB 10 dTaram.

BpemenHble u ceTeBbIe ANArPaMMBbI

BpemenHble U ceTeBble IuarpaMMbl IOJIE3HBI Ul IpeJcTaBieHHs rpaduka palor.
Bpemennas nuarpamMma MokasbplBaeT BpeMsl Hadajla M OKOHYAHUS KaXJOro dSTama U €ro
JunTenbHocTh. CeTeBasi [uarpaMMa OTOOpakaeT 3aBUCUMOCTH MEXAY Pa3JIMYHbIMM 3Tanamu
poeKTa. DTH JuarpaMmbl MOYKHO CO37aTh aBTOMAaTHUUYECKU C ITOMOIIBI0 IPOIPAMMHBIX CPEICTB
HOJJIEP)KKH YIIPaBJIEHHUs] HA OCHOBE MH(OPMALINH, 3aJI0’)KEHHOM B 0a3e aHHBIX [IPOEKTA.

PaccmoTpuM 3Tanbl HEKOEro IMpoeKTa, MpeAcTaBieHHble B Tadna. 4.2, U3 KOTOpOH, B
YaCTHOCTH, BUJHO, 4To 3Tan T3 3aBucut or srana T1. Oto 3Haumt, uro sran T1 pomkeH
3aBEpLIMTHCS Mpexjae, uyeM HauHercs dtan T13. Hamnpumep, nHa stane T1 mnpooautcs
KOMIIOHEHTHBIM aHaJIM3 CO3/1aBa€MOI0 IIPOrpaMMHOI0O MpoAyKTa, a Ha 2Jrane T3 —
IIPOEKTUPOBAHUE CUCTEMBI.

Tabnuia 4.2 - Dtansl npoekTa

Oran JlnurenbHOCTD (JIHK) 3aBUCHMOCTh
T1 8

T2 15

T3 15 T1 (M1)

T4 10

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

T8 25 T4 (M5)

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

Ha ocHOBe mpuBenEHHBIX 3HAYEHNUN JUINTEIBHOCTH 3TAIlOB M 3aBUCUMOCTH MEXKy HUMH
CTpOUTCSl CeTeBOM TIpaduK Iociea0BaTeaIbHOCTH 3TanoB (pucyHok 4.3). Ha stom rpaduxe
BUJHO, Kakue paboThl MOTYT BBINOJHATHCS MapajyIeNbHO, a KaKHE JIOJKHBI BBIIOJHATHCS
MOCJIEI0BATENBHO JIPYT 3a APYroMm. OTambl 00O3HAYEHBI MPAMOYroibHUKaMH. KOHTpoibHBIE
OTMETKH ¥ KOHTPOJIbHBIE TPOEKTHBIE 3JIEMEHTHI TOKa3aHbl B BHJIE OBAJIOB M 0003HAYEHbI (KaK U
B Tabn. 4.2) OykBoii M ¢ COOTBETCTBYIOUIMM HOMepoM. JlaTbl Ha JaHHOM auarpaMme
COOTBETCTBYIOT Hayally BBINIOJIHEHUs 3TanoB. CeTeByl0 auarpamMmy cJleayeT 4uTaTh cjeBa
HaIlpaBO U CBEPXY BHU3.
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Pucynok 4.3 - CereBas nuarpamma 3TanoB

Eciu n1s co3maHus cereBOll AMarpaMMbl HCIOJIB3YIOTCS IPOTPAMMHBIE CPEICTBA
NONJEPKKH YIPABJICHUS IPOEKTOM, KaKIbl d3Tall JOJDKEH 3aKaHUYMBAaTbCA KOHTPOJIBHOMU
oTMeTkol. QOuepenHOM »ATam MOXKET HayaTbCsl TOJBKO TOrJa, Korja OyAer mojydyeHa
KOHTPOJIbHAsE OTMETKa (KOTOpas MOKET 3aBHCETh OT HECKOJIBKUX IPEIIIECTBYIOLINX 3TaIloB).
[Toatomy B Tperbem cTonbOue Tabna. 4.2 npuBeAeHBl KOHTPOJbHBIE OTMETKH; OHU OyayT
JOCTUTHYTHI TOJIBKO TOTJa, Korja OyAeT 3aBeplleH 3Tal, B CTPOKE KOTOPOro IOMEIIeHa
COOTBETCTBYIOIAs! KOHTPOJIbHAs OTMETKA.

JIro00#1 3Tam He MOXKET HauyaThbCs, MOKAa HE BBIIOJHEHbI BCE ATallbl Ha BCEX MYTSX,
BEJyLIMX OT Hayaja MpoeKTa K JaHHoMy stany. Hanpuwmep, stan T9 He MokeT HauaThCs, MOKa
He Oyayr 3aBepmieHbl dtanmel T3 u T6. OTmeruM, 4TO B JaHHOM CiIydae JIOCTHUXKEHHE
KOHTPOJIbHOM OTMETKH M4 rOBOPHUT O TOM, UTO 3TH 3Tallbl 3aBEPIICHBI.

MuHuManbHOE BpeMs BBINIOJIHEHHSI BCEIO IIPOEKTa MOYKHO PaccuuTaTh, IPOCYyMMHUPOBAB
B CETEBOM JAMarpaMMe JJINTEIbHOCTH 3TaloB HAa CAMOM JJIMHHOM NYyTH (JIIMHA MYTH 31€Ch
U3MepsieTcsl HE KOJIMYECTBOM 3TaloB Ha MYTH, & CYMMAapHOW JJIMTENbHOCTBbIO ATHX 3TaloB) OT
Hayasa MpoeKTa /10 €ro OKOHYaHUs (3TO TaK Ha3bIBaEMbI KpUTHUECKUI MyTh). B HamieMm ciyuae
MIPOJIOJDKUTENIHOCTh TpOeKTa coctaBisger 11 Hemens wim 55 paboumx nueir. Ha puc. 4.3
KPUTUYECKHH MyTh MOKa3aH 0oJiee TOJICTHIMU JTMHUSMH, YEM OCTalIbHBbIE MMyTHU. Takum o0pa3om,
oOmrasi mpoAOHKUTEIBLHOCTh peali3alliy MMPOEKTa 3aBUCUT OT 3TAloB paboOT, HAXOJAIMIMXCS Ha
KpuTHYeckoM mnyTu. Jltobas 3aaepikka B 3aBEpUICHHWU JIIOOOro 3Tama Ha KPUTUYECKOM IyTH
MIPUBEJET K 3a/IEPAKKE BCETO MPOEKTA.

3aznep)kka B 3aBEPIICHUU JTAllOB, HE BXOJAUIMX B KPUTHMYECKUH IyTh, HE BIIMAET Ha
MPOJOKUTEILHOCTD BCETO MPOEKTA JI0 TEX MOp, MOKa CyMMapHas JJIMTEIbHOCTh 3TUX 3TAIOB (C
YYTOM 33/Iep>K€K) Ha KaKOM-HMOYJb IyTH HE MPEBBICUT MPOJOJDKUTEIBHOCTH pPabOT Ha
KkputnueckoM nytu. Hampumep, 3amepxka stanma T8 Ha cpok, meHpmui 20 nHEW, HUKAaK He
BIMSET Ha OOIIyI0 MNPOJODKUTENBHOCTh TpoekTa. Ha puc. 4.4 mpencraBieHa BpeMeHHas
JyarpaMma, Ha KOTOpOU IMOKa3aHbl BO3MOYKHBIE 3a/IEPKKH HA KaXK10M JTalle.

36



47 1ua 187 2577 1/8 8/8 15/8 22/8  29/8 5/9 12/9 19/9

‘ Haqanol |

T4
n l ‘
T2 T | 5
'
1 I
T [ =
M5 { |
8

M3 4] | | ‘
M2 1 3
LCHN I 1
15 ;
! s \ ; ‘
™[ ] } |
v e |
T10 |
| M6 ‘
R —
‘ | | ‘ ’ o |
| L El—
[ | [ 4 ’K;‘.'i()u

PI/ICYHOK 44 - BpeMeHHaﬂ AuarpaMma JJIMTCIIbHOCTH 3TAllOB

CereBas AuarpaMMma IO3BOJIACT YBUACTH B 3aBUCUMOCTH 3TAIllOB 3HAYUMOCTb TOT'O HJIN
WHOT'O dTara Jyis pealiu3allii BCero Mpoekra. BHUMaHWe K 3TanaM KPUTHYECKOTO IYTH YacTo
IIO3BOJIIET HAWTH CIIOCOOBI WX WU3MEHEHHUS C TEM, LITO6I)I COKpAaTUThb MJIHUTCIBHOCTL BCEI'O
npoekTa. MeHeKephl UCTIONB3YIOT CETEBYIO IUarpaMMy JJIsl pacipeneieHus pador.

Ha puc. 4.5 mokazano npyroe mnpeactaBieHue rpaduka padboT. ITO BpeMEHHas
nuarpamma (MHOTJa Ha3biBaeMas M0 MMEHU ee u3o0peratens quarpammoii ['anta) Moxet ObITh
MOCTPOCHA TIPOTPAMMHBIMH CPEICTBAMHU TOJICPXKKH Tporiecca ympapiieHrs. OHa MOKa3bIBaeT
JUIMTETILHOCTh  BBITIOJIHEHUSI KaXJIOTO JTarma W BO3MOXHBIE HUX 3aJepKKH  (TIOKa3aHbI
3aTCHCHHBIMU prIMOYFOHLHI/IKaMH), a TaK)KX€ OaThbl Ha4daJla U OKOHYAHHUS KaX10T'0 dTaIria. Dramsl
KPUTHYECKOTO MYTH HE MUMEIOT 3aTEHEHHBIX MPSIMOYTOJIbHUKOB; 3TO O3HAYAET, YTO 3aJIepiKKa C
3aBCPUICHUEM JAaHHBIX 3TAIlOB IMMPUBCACT K YBCIIMYCHUIO JJIMTCIbHOCTH BCET'O IIPOCKTA.

Tabnuma 4.3 - Pactpenenenre UCTIOTHUTENEH MO ATamaM

OTtan HUcnomaurenn
T1 JlxeiH
T2 Amnna
T3 Jlxelin
T4 Dpen
TS5 Mbpu
T6 Anna
T7 Jxum
T8 Dpen
T9 JlxeiH
T10 Amnna
T11 Dpen
T12 ODpen

[Tono6HO pacnpeneneHN0 BpeMEHH BBITIOJIHEHHUS ATAOB, MEHEIKEP TOJIKEH PacCUUTATh
pacrpezielieHle pecypcoB MO 3TaraM, B YaCTHOCTH HA3HAYUTh MCIOJHUTENEH Ha KaXKIbIM JTarl.
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B Tabn. 4.3 mpuBeneHo pacmpenesieHHe pa3padOTUYMKOB Ha KaXKIbIH 3Tall, MPEICTaBICHHBIN
Ha puc. 4.5.

[IpuBenenHas Tabaua MOXET OBITH UCIOJB30BaHA MPOTPAMMHBIMU CPEACTBAMU
MOJNAEPKKHA TMpoLiecca YHpaBICHUS JUIsl IOCTPOEHUS BPEMEHHOM JuarpamMMbl 3aHATOCTH
COTPYJIHUKOB Ha OINpeAeNeHHBIX 3Tanax pador (puc. 4.5). Ilepconan He 3aHAT B paboTe Haj
IIPOEKTOM BCE€ BpEMsl €ro peaiau3anuu. B TedyeHue nepuoja HE3aHATOCTU COTPYIHUKH MOTYT
OBITH B OTIIyCKE, paboTaTh HaJl APYTUMHU IPOEKTaMH, MPOXOAUTH OOyUYeHHUE U T.1.
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Pucynok 4.5 - Bpemennas fuarpamma pacupeieneHusi pabOTHUKOB 110 3Tarnam

B Oonpmmx opraHuzanusx OOBIYHO pabOTaeT MHOIO CIEHUATUCTOB, KOTOPbIE
3a/ICCTBYIOTCSI B TIPOEKTE MO Mepe HeoOxoaumocTh. KoHEeYHO, Takoi MOJIX0/1 MOXKET CO3/1aTh
ofpeieieHHble MPOoOIeMbl JJIi MEHEIKEpOB MPOeKTOB. Hampumep, ecnu crenuanucTt 3aHAT B
IIPOEKTe, KOTOPBIM 3aJEepKUBAETCS, 3TO MOXET CO34aTh MpPSMbIE CIOKHOCTH s JPYTUX
IIPOEKTOB, TJ€ OH TaKXK€E JOJKEH Y4acTBOBATb.

[lepBonayanbHblil Tpaduk pabOT HEU30€KHO COACPKHUT Kakhe-HUOYIb OIIMOKH WM
HenopaboTku. Ilo Mepe peanu3anMuM MNpOEKTa PACCUYUTAHHBIE OLIGHKH JUIMTENbHOCTH
BBITMIOJTHEHUS 3TAanoB pabOT JOJIKHBI CPAaBHUBATHCSA C PEAJbHBIMU CPOKAMHU BBIIIOJIHEHUS 3THUX
3TanoB. Pe3ynbTaTel cpaBHEHUS JOJKHBI MCIIOJIB30BAaThCsSl B KAUECTBE OCHOBBI JUIS IIEpPECMOTpa
rpajguka paboT elie He pealn30BaHHBIX STAlOB IPOEKTAa, B YACTHOCTU JUISl TOTO, YTOOBI
MOTBITATHCS] YMEHBIINUTD JUINTEIBHOCTD TAIIOB KPUTHUECKOTO ITYTH.

IMocTaHoBKa 3a1a4n K MPpaKTHYeCKOi padoTe 6

1. 3yuuTh npejiaraeMblii TEOPETUUECKUN MaTepual.

2. ITocTpouTh BPeMEHHYIO U CETEBYIO TUArpaMMBbI [T BHIOPAaHHOTO MPOEKTA.

3. IlocTpouts AMarpamMmy pacupeaeneHus yYaCTHUKOB I'PYIIIBI IO ATaram.

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

5. IlpoBectu aHaIM3 PUCKOB.

6. Onucarb CTpaTEruio MJIAHUPOBAHUS PUCKOB.

7. Iloctpouth OTYET, BKJIIOYAIOIIMN BCE TMOJyYEHHBIE JUarpaMMbl U ONHCAHUE
CTpaTeruy MjiaHupOBaHUs pUCKOB. [IpeacTaBUTh OTYET MO MpaKTUYeCKo paboTe JIsl 3aIIUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUN

B cooTBercTBMM ¢ yKka3zaHHOH MpeAMETHOW OO0JacThI0O M KJIACCOM pa3padaThIBacMOM
UH(POPMALIMOHHOM CHCTEMBI IOCTPOUTh BPEMEHHYIO M CETEBYIO IHArpPaMMBbI; IOCTPOUTH
JUarpamMMmy paclpelesieHusl YYaCTHUKOB TPYIIBI MO 3TarnaM; MOCTPOUTH CHUCOK BO3MOMKHBIX
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PUCKOB C YKa3aHHCM HAa3BaHUA W OIIMCAaHUA PUCKA; IMNPOBECTH aHAJIIM3 PUCKOB, OIIMCATH
CTPATCTUIO IJIaHUPOBAHUS PUCKOB.

Tabnuna 4.4 — UnquBuyanbHble 3a1aHUs

Ne IIpeameTHas obiacTh Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTue CRM

4 Toprosoe npeanpustue SCM

5 ToproBoe npeanpusiTue B2C

6 [Topran B2B

7 CTpouTesbHOE NPEeANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHus
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmapaTtHas uHQPACTPYKTypa IPEITPUITHS DKcrepTHas cucreMa

Conep:xanue oTyeTa

[To BeImonHeHHOW paboTe coctaBisgerca OoTueT. OTYET BBIMNOJIHAETCS B AJIEKTPOHHOM
Buje. [0 BBIMTOJTHEHHOMY OTYETY TPOBOAMTCS 3aIIUTA MPAKTUICCKOW PabOTHI.

OTueT 1O NPAKTUYECKOH paboTe MOKEH COCTOSATh W3 CICAYIOUMX CTPYKTYPHBIX
AIIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHASI 4aCTh: KpaTKOE ONMCAHHE IIeNieH MpoeKkTa. BBOAHAs dYacTh oTYeTa JIOJDKHA
BKIIIOYATh IIYHKTBI:  YCIIOBHE 3aj[aud; TMOPSIOK BBIMOJHEHHS; IPOrPaMMHO-AIIapaTHbIC
CPEJICTBA, HCIIOJIb3yEeMbIE TIPU BHITIOJTHECHHH PAOOTHI.

- OCHOBHasi 4acTh (OomucaHue paboThI): oOmnmucaHue HWHPOPMAIMOHHON CHCTEMBI;
BPEMCHHAsI W CETeBas JuarpamMMmbl YIpaBJIeHHs TpoekToMm pa3paborku HMC; muarpamma
pacmpesieieHus YYaCTHUKOB TPYIMIBI [0 3TalaM; CIHUCOK PUCKOB; aHAJINU3 PUCKOB; CTpaTeTus
TUTAHUPOBAHUS PUCKOB.

- 3aKJTF0YeHHE (BBIBOJIBI);

- CITUCOK UCTIOJB30BAaHHOM JTUTEPATYPHI.

3ammTa oTYeTa MO MPAKTHYECKON padoTe 3aKII0YaeTcsl B MPEAbIBICHUU MPEI0/1aBaTeII0
MOJTYYEHHBIX PE3yJIbTaTOB B BHJIE (aiiia W JEMOHCTPAIMH MOJIYYEHHBIX HaBBIKOB IPH OTBETAX
Ha BOTPOCHI MPENoiaBaTesl.

KOHTpOJIbHLIe BOIIPOCHI

1. VmpasieHue Ka4ecTBOM MPOrPAMMHOTO HPOAYKTA.

2. Ilpouecc nmnanuposanus cozpanus [10.

3. KoHTpOIbHBIE OTMETKH 3TanoB padoT.

4. JlnarpamMMBbl IPOLIECCOB U BPEMEHHBIE TUarpaMMbl.

5. BpeMeHHBIE U CeTEeBbIE TUarpaMMEl.

6. Pacnipenienenue CIoMHUTENEH 1O dTanam

7. Turbl pUCKOB, KOTOPHIE MOTYT OKa3aTh BIMSIHHUE HA JAHHBIA MTPOEKT
8. Cxema mpoliecca ynpaBJiIeHUs] pUCKaMHU

9. Pe3ynbTaThl aHAIN3a PUCKOB

IIpakTnueckas padora 7. Texnosoruu RDF u OWL

Heapr paGorel: M3ydeHue coBpeMeHHBIX MpOeKTHbIX TexHonorud B WUT-chepe.
[TosryueHne HaBBIKOB 110 NPUMEHEHMIO JAHHBIX METOAOJOTHH AJI IJIaHUPOBAHUS IPOEKTA.
M3yueHrie MeTo10B yIpaBiIeHHs: Ka4eCTBOM IPOSKTUPOBAHNS HH(POPMAIIOHHBIX CHCTEM.

[IpakTuyeckas pabOoTa HampaBieHa Ha O3HAKOMIJIGHHE C OCHOBHBIMH IOHSTHUSMHU
METO0JIOTUN YIPABJIECHUS IPOEKTaMH, TIOJTYYE€HUE HABBIKOB 110 IPUMEHEHUIO JTaHHBIX MOHATHH

39




IpU TMOCTPOEHUH TJIaHA MPOEKTa, MOCTPOeHus rpaduka padboT, pacrpeneacHus] UCTIOTHUTENEH,
VOpaBJICHUS PUCKAMM, M3YUYCHHE METOAOB  YIPaBICHHS KAauyeCTBOM  IPOCKTUPOBAHHS
MH(GOPMAITMOHHBIX CUCTEM, U3YUYEHHUSI METPUK KauecTBa MPOrPaMMHOI0 00eCIeueHusI.

TpeboBaHust K pe3ysbTaTaM BBIMOJTHEHUS IPAKTUYECKON padOThI:

[TocTpouth MOAENB yIIpaBIE€HUS IPOEKTOM, BKIIOYAIOILYIO:

- OIpeJIeJIeHHe BCEX ATANOB MPOEKTA, 3aBUCHUMBIX ITAroOB, ONpEAeTIeHHE IIUTEIbHOCTH
ITAaIoB;

- MOCTPOCHHE HA OCHOBE MOJIYYCHHBIX JAHHBIX CETEBOM M BPEMEHHOW Tuarpamw;

- TIOCTPOCHHE AUArPAMMBI pacrpeie]IeHUsl PAaOOTHUKOB I10 dTaraM;

- pa3paboTKy Moka3zaresnieil KadyecTBa BBIIOJHEHUS MPOEKTA IO ATaram;

- pa3paboTKy CcTpaTeruy ypapJieHHs PUCKaMH IO ATaIaM.

[Ipu onpenenenun Tamna yKa3blBaeTCsl €ro Ha3BaHUE.

OcHoBBI TEOpUH

CrtpaTteruu ynpasJjieHusl pUCKaMu NpH ynpasJjenuu | T-npoektamu

BaxxHoll yacTeio paboThl MEHeKepa NIPOEKTa SIBJISIETCS OLICHKA PUCKOB, KOTOPbIE MOT'YT
NOBIUATh Ha TpapuK paboOT WIM HAa KA4eCTBO CO3JaBACMOTO MPOrPaMMHOTO MPOAYKTa, U
pa3paboTKa MEpOIPUATUI 110 MPEeTOTBPAILEHUIO PUCKOB. Pe3yabTaThl aHaIN3a PUCKOB JIOJIKHBI
OBITh OTpa)k€Hbl B IIaHE IpoekTa. OnpeneneHue PUCKOB U pa3paboTKa MEpPONPUATUN IO
YMEHBIICHUIO UX BIMSHUS Ha XOJ] BHIIIOJHEHUS IPOEKTA Ha3bIBAETCsl YIIPABICHUEM PUCKAMH.

KoHkpeTHble THUIBI PUCKOB, KOTOPbIE MOTIYT OKa3aThb BJIMSHHME Ha JIAHHBIM IPOEKT,
3aBUCAT OT BHUJA CO3/1aBa€MOI0 IMPOTrpaMMHOrO MPOAYKTa U OT OPraHU3allMOHHOIO OKPYXKEHU,
[JIe peanu3yeTcsl MporpaMMHbIA IpoekT. BmecTte ¢ TeM MHOruMe THUIBI PUCKOB CIOCOOHBI

HOBJIUATH HA JIIOObIE IPOrpaMMHbIE MPOEKThI, ’TU PUCKU IIPUBEJIEHBI B Ta0. 5.1.
Tabnuia 5.1 - Bo3MokHbIe pUCKH TPOIPaMMHBIX IPOEKTOB

Puck Tunsl prucka Onucanue pucka
TexkyuecThb Puck s npoexra OnbITHBIE pa3pabOTYUKH TOKUIAIOT MPOEKT 10
pa3pabOTYUKOB €r0 3aBEPIICHUS
N3meHeHue B Puck s npoexra Opranu3zanus MEHSET CBOU IPUOPUTETHI B
yIpaBiIeHUU yIpaBiIeHUHU POEKTOM
Opra"u3aluen
HeroroBHocTh Puck s npoexra ArnrmnapaTHble CpeAcTBa, KOTOPble HEOOXOIUMBbI
anmnapaTHbIX CPEICTB JUIsl IPOEKTA, HE TIOCTYIIHUIIN BOBPEMS WM HE
TOTOBBI K SKCILTyaTalluu
N3meHeHne Puck ans npoekra u | IlosiBneHne 60JIbIIOr0 KOJTUYECTBA
TpeOoBaHUI TUISI HEeNpeIBUICHHBIX U3MEHEHUH B TPeOOBaHUSX,
pa3pabaTbiBaeMOro | mpeabsBIsSeMbIX K pazpadarsiBaeMomy 110
MIPOJIyKTa
3anepkka B Puck ans npoekra n | Cnenudukanum OCHOBHBIX HHTEp(EHcoB
pa3paloTke e MOJICUCTEM HE MOCTYIWIH K pa3paboTyrKam B
cneundukanuu pa3pabaTbIBa€MOT0 | COOTBETCTBUU C IpaKoM padoT
MIPOJyKTa
Henoonenka pasmepa | Puck muist npoekta n | Pazmep cuctembl 3HAUUTENBHO MPEBBICHI
pa3pabaTbeiBaeMOM e MePBOHAYAIIbHYIO OLIEHKY
CUCTEMBI pa3pabaTbIBa€MOro
MIPOJyKTa
Henocrarounas Puck nns CASE-cpencTBa, npeaHa3HauYeHHbIE IS
s pexruBHOCTE CASE- | pa3pabaTeiBaeMOro | MOJICPIKKH IMMPOCKTA, OKA3AITUCh MCHEE
CPEICTB IPOJyKTa 3¢ HEKTUBHBIMH, YEM 0XKUAATIOCH
N3meHneHus B buznec-puck OCHOBHBIE TEXHOJIOTUH TTOCTPOECHUS
TEXHOJIOTUHU IIPOrPaMMHOM CHCTEMBI 3aMEHSIFOTCSI HOBBIMHU
paspabotku [10
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IlosiBnenue buznec-puck Ha peiake nmporpaMMHBIX POIYKTOB 10
KOHKYPHUPYIOIIETO OKOHYaHUS IPOEKTa MOSIBUIACH
POrPaMMHOTO KOHKYpUPYIOIasi porpaMMHasi CUCTeMa
MPOJIYKTa

VOpoumeHHo pPUCK MOYKHO ITOHMMaTh KaK BEPOSTHOCTb MPOSBICHHUSA KAKUX-IHOO
HEOJIaronpusATHBIX OOCTOSITENIbCTB, HETATHBHO BIMAIONIMX HA PEANTH3ALUI0 NPOeKTa. Puckm
MOTYT YI'POKaThb IIPOEKTY B LIEJIOM, CO31aBAEMOMY IIPOrPaMMHOMY IIPOAYKTY WMJIM OPraHU3aLAn -
pa3paboTurKy. MOXHO BBIAETUTH TPU TUIIA PUCKOB.

1. Pucku 11 mpoeKTa, KOTOpble BIMAIOT Ha rpaduk paboT UM pecypchl, HEOOXOUMBbIE
JUIS BBITIOJIHEHUS ITPOCKTA.

2.Puckn qyia pa3pabarelBaéMoOro  MpOAYKTA, BIMSIONIME Ha  KAyecTBO WM
POU3BOIUTENFHOCTh pa3padaThIBAEMOT0 MPOrPAMMHOI0 IPOIYKTA.

3. busHec-pucKH, OTHOCSIIUECS K OpPraHU3aLUU-pa3pabOTUMKY MM OCTABIIUKAM.

KoneuHo, 3TM TuHIIBI pHUCKOB MOIYT Iiepecekarbcsa. Hanmpumep, eciaum  ONBITHBIN
IPOTPAaMMHUCT MOKHUAAET MPOEKT, ITO OyJIeT PUCKOM JUIsl IpoeKTa (MOCKOJBKY 3aJepKUBAETCS
CPOK cJaud TOTOBOTO MPOAYKTa), PUCKOM JJisi MPOAYKTa (TaK Kak HOBBIM IPOrPaMMHUCT,
3aMEHMBILUHN YIIEALIEr0, MOXET OKa3aThCs HE CIMILIKOM OINBITHBIM M ClelaTb OLIMOKH B
nporpaMme) U OH3HEC-pUCKOM (IIOCKOJIBKY 3aJIepXKKa JAHHOIO MPOEKTa MOXKET HEraTHBHO
HOBIUATh Ha Oyayniye JejoBble KOHTAKThl MEXKJy 3aKa3udKoOM M OpraHu3aluei-
pa3paboTUYUKOM).

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

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

2. Anamu3 puckoB. OlleHUBaeTCs BEPOSITHOCTh M MOCJIEAOBATEILHOCTh  MOSIBICHUS
PUCKOBBIX CUTYAIMi.

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

4. MonuTopuHT puckoB. [TocTosiHHOE OlleHMBaHHE BEPOSATHOCTEH PUCKOB U BBHIIOJIHEHUE
MEPOIPUATHH 110 CMATYEHUIO ITOCIIEICTBUM MPOSABICHUS PUCKOBBIX CUTYaAIlUMN.

MaoHHTOpWHE
pHCEDE

Onpenenexee
DMCKOR

Y Y Y
CiMcox Crmcok MeponpuaTHa no OLEHKM
MO TEHLAANBHEX NEPEOCTENEHHBLX NpeA0TRPELLEHI [.F'..Hﬂa_
PHCKOB pucroe pHCKDR B

Pucynok 5.1 - [Ipouecc ynpasineHus: puckamu

[Iponecc ympaBneHus puckamu, Kak U JIpyrue IpoLEecChl IUIAHUPOBAHMUS, SIBIISIETCS UTE-
paLMOHHBIM, BBIIIOJHSAEMBIM B TEUEHHE BCEro CpOKa peanusauuu npoekra. CHavana paspada-
TBIBAIOTCS IUIAHBI YIPABJICHUS PUCKAMM, 3aTE€M IIOCTOSTHHO OTCIIEKUBAETCS CUTYallUsl BOKPYT
peanu3zanuu npoekra. [Ipm mocTymieHun HOBOM MH(pOpMAaMU O BO3MOXHBIX PHCKax 3aHOBO
IIPOBOJIUTCS aHAJIU3 PUCKOB M MEPBOCTENIEHHOE BHUMAHUE yJEIsAeTCs HOBBIM pruckam. [Io mepe
NOCTYIUIGHUsT HOBOW HMH(OpManuy Takke H3MEHSIOTCA IUIaHbl MEPONpPUSATHH MO MpenoT-
BPALICHUIO U CMATYEHUIO PUCKOB.

PesynbraThl mpouecca ynpaBlIeHMsT PUCKaMH JOKYMEHTUPYIOTCS B BHJAE IUIAHOB
ynpasieHus puckamu. OHHM TOJDKHBI BKJIFOYATh OMMCAHME BO3MOXKHBIX IIPOEKTHBIX PUCKOB, HX
aHaJU3 ¥ NepeYeHb MEPONPUATHI, HEOOXOAUMBIX IS YIIPABJICHUS PUCKAMH.
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OnpenesieHne pucKoB

Onpenenenre pucKoB — IepBasi CTaaus Ipoliecca yrpasieHHus puckamu. Ha arToil cra-
JIUU OMUCBIBAIOTCSI PUCKHU, KOTOPBIE MOTYT MPOSIBUTHCS MPHU peanu3aluu npoekra. B npunmumne
Ha ATOM CTaJMU HE JOJKHA OLICHUBATHCS BEPOSITHOCTh M 3HAYMMOCTH PUCKOB, HO Ha MPAKTHUKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIHHBIMU MOCIIEICTBUAMU OOBIYHO OTOPACKIBAIOTCS CPa3y.

OrmpezenieHUe PHUCKOB MOXKET BBINMOJHATHCA B PEXKUME KOMAHIHOM paboThl ¢
HCITOJIb30BaHUEM I0/X0/1a "MO3roBoi MTypM'" JTHOO OCHOBBIBATHCS Ha OMbITe MeHekepa. [Ipu
ONpENIETICHUN PUCKOB MOKET MOMOYb MNPHUBEACHHBIM HUXKE CHUCOK BO3MOXKHBIX KaTEropuit
PHCKOB.

1. Texnonmoruueckre  pucku. [IpoucrekatoT U3  NPOrpaMMHBIX U alllapaTHBIX
TEXHOJIOTHil, Ha OCHOBE KOTOPBIX pa3pabaThIBacTCs cUCTEMA.

2. Pucku, cBs3aHHbIe ¢ iepcoHanoM. CBs3aHbI ¢ YICHAMU KOMaH/Ibl pa3pabOTUYMKOB.

3. Opranuzanuonusle pucku. [IporicTekaroT HM3 OPraHU3allMOHHOTO OKPYXKEHUS, B
KOTOPOM BBITIOJIHSIETCS] TIPOEKT.

4. Unctpymentanbuble  pucku. CBszanbl ¢ ucnoib3yembiMu CASE-cpenctBamu  u
JpYTMMHU CpeJICTBaMU MOJIEPKKHU Mpolecca cozpanus 110.

5. Pucku, cBs3aHHBIE C cUCTeMHBIMH TpeOoBaHUsSMU. [IposSBISIOTCS TpU HW3MEHEHUU
TpeOOBaHUl, NpeAbABIAEMBIX K pa3padaTbiBAEMON CUCTEME.

6. Pucku onenuBanusi. CBs3aHbl ¢ OLEHUBAHUEM XapaKTEPUCTHK MTPOTrPAMMHOMN CHCTEMBI
U PECYpCOB, HEOOXOIUMBIX Ul pealn3alliy IPOEeKTa.

B tabun. 5.2 npencraBieHbl HEKOTOPbIE TPUMEPHI, OTHOCSIIMECS K KaX10M U3 OMHMCaHHBIX
KaTteropuil puckoB. Pe3yiabTaToMm 3Tamna onpeneneHusi puckoB OyaeT JUIMHHBIN CIIHCOK BO3MOXK-
HBIX PUCKOB, KOTOpPHIE MOTYT MOBIUSATH Ha pa3padaThIBA€Mblil MPOTrPAMMHBIN MPOAYKT, MPOECKT
WM OpraHu3aluio-pa3padoTuuKa.

Tabnuia 5.2 - Kateropuu prckos

Kareropus puckos [Ipumeps! puckoB

TexHonornyeckue pucku ba3za maHHBIX, KOTOpasi UCHOJB3YETCS B MPOrPaMMHONM CUCTEME,
He o0ecrieurnBaeT 00pabOTKY 0KHIaeMOT0 00beMa TpaH3aKIIUK.

[IporpamMMHBIE KOMITIOHEHTBI, KOTOPbIE MUCIOJB3YOTCS MOBTOPHO,
UMEIOT Ae(EeKThl, OrpaHUYUBAIONIUE HX (YHKIIMOHATHHBIE BO3-

MOXHOCTH
Puckn, CBSI3aHHBIE c | HeBosmoxxHo  monmoOpate  pabOTHHKOB ¢ TpeOyeMbIM
IIEPCOHAIOM po(hecCHOHATIBHBIM YPOBHEM.

Benymuit pa3paboTymk 3a00Jen B caMoe KpUTHIECKOE BpeMsI.
HeBo3moxHO oprann3oBath HE00X0IUMOE 00yUeHHUE TIEpCcoHaa

OpranuzanvoHHbIE PUCKH B opranuzanuu, Beinonsstomeit paspadorky I10, mpousomnuia pe-
OpraHu3aiys, B pe3yibTaTe Yero HM3MEHWINCh MPHOPUTETH B
YIPaBIEHUU MIPOEKTOM.
®uHaHCOBbIE 3aTPy/IHEHUSI B OpraHU3al MPUBEIN K yMEHbIIIe-
HUIO OI0JKETa MPOEKTa

WuctpymenTanpabie pucku | [Iporpammusiii kox, reHepupyemsiiit CASE-cpenctBamu, He -
(eKTUBEH.

CASE-cpenctBa HEBO3MOXXHO HWHTETPUPOBATH C  JIPYTHMH
CpEeACTBaMU MOJIEP>KKU MPOEKTA

PI/ICKI/I, CBA3aHHBIC ¢ | U3menenus Tpe6OBaHHﬁ OPpUBOIAT K 3HAYUTCIIbHBIM ITOBTOPHBIM
CUCTCMHBIMU Tpe60BaHI/I$IMI/I TEMHBIMH Tpe60BaHI/I5IMI/I pa60TaM II0 IMPOCKTUPOBAHUIO
CHUCTCMBEI.

[lepBoHayanbHass HeuyeTKas (QOPMYIMPOBKA TMOIb30BATEIbCKUX
TpeOOBaHUH MpHBENa K 3HAUYUTEIBHBIM H3MEHEHUSM CHUCTEMHBIX
TpeOOBaHUM, MPOSIBUBIIMXCA HA MO3JHUX CTaAMAX DPa3pabOTKU
IIPOEKTa
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Pucku onennBanus Henoonenku BpeMeHU BBITIOJTHEHUS MPOEKTA.

CkopocTh BbIsSIBIICHHS Je(EKTOB B CHUCTEME HIDKE paHee
3arIaHUPOBAHHOM.

Pazmep cuctembl 3HAYUTENBHO TMPEBBIIIACT MEPBOHAYAIHLHO
pacCYMTaHHBIN

AHaJIU3 PUCKOB

[Ipu ananmuze I KaKIIOTO OIPEACIICHHOTO PHCKA IMOJCYUTHIBACTCS BEPOSTHOCTH €T0
MpOsIBIICHUST W ymepO, KOTOpPhIi OH MOXXET HaHecTH. He cymiecTByeT MpOCTBIX METOJIOB
BBITIOJIHCHHS aHajM3a PUCKOB — B 3HAYUTEIBPHOW MEpEe OH OCHOBAaH Ha MHEHHHM M OIBITE
MeHeKepa. MOKHO MPUBECTU CIAEAYIONIYIO KAy BEPOSITHOCTEH PUCKOB U UX TOCIIECTBUM.

BeposiTHOCTh pucka cuMTaeTcs O4€Hb HU3KOMW, €ClIu OHa umeeT 3HadyeHue menee 10%;
HU3KOH, ecnu ee 3HaueHue oT 10 mo 25 %; cpenueii npu 3HaueHusix ot 25 10 50%; BBICOKOM,
eciu 3HadeHue koneouercs oT 50 10 75%; oueHb BBICOKOH IpH 3HAYCHUAX Ooiee 75%.

Bo3moxHBIN yiepd OT pUCKOBBIX CHUTYallUH MOKHO MOJPA3/EiIUTh Ha KaTacTpoduue-
CKHH, CEpbE3HBIN, TEPITUMBIN  HE3HAYUTECIIHHBIMN.

Pe3ynbraThl aHanm3a PHCKOB JOJDKHBI OBITH MPEACTABICHBI B BUIC TAOJHUIBI PUCKOB,
YIOPSAOYEHHBIX IO CTENEHU BO3MOXHOTro yiiepba. B Tabn. 5.3 mpuBeneH ymnopsaouyeHHBIN
CIIMCOK PHCKOB, OMHMCAHHBIX B Ta0J. 5.2 TaM e yKa3aHbl BEPOSITHOCTU ITHX PUCKOB. 31€Ch
BEPOATHOCTH PUCKOB M CTEMEHb ylIiepOda OT HUX yKa3aHbl IPOM3BOJbHO. Ha mpakTuke mns ux
ompeneseHuss HeoOxoauma mojpoOHas MHQpOpMalUs O MPOeKTe, TexHonoruu cozmanust I10O,
KOMaH/1e pa3pab0TYMKOB U O CAMOM OpTaHHU3allUH.

Tabnuma 5.3 - CnicoK pUCKOB TOCIIE TPOBEICHMS MX aHAIN3a

Puck Bepositnocts | Crenens ymep6a
@uHAaHCOBBIE 3aTPyJHEHMs B oOpraHusanuu npusBenu K | Huskas Karactpoduueckas
YMEHBUICHUIO OI0/IKETa IPOEeKTa

HeBo3moxxHO mono0paTh paOOTHUKOB ¢ TpeOyromumes | Beicokas Karactpoduueckas
npodecCHOHATIBHBIM YPOBHEM

Benymuii pazpabotumk 3abosien B camoe Kputuueckoe | CpenHsis CepbesHas

BpeMsI

[IporpaMMHbIE KOMIIOHEHTBI, HCIIOJIb3yeMble MOBTOPHO, | CpeaHss CepbesHas

UMEIOT J1e(DeKThl, OrpaHUYMBAIOIINE UX (PYHKIIMOHAIbHBIE

BO3MO>KHOCTH

W3meHeHus TpeOoBaHMN MNPUBOAAT K 3HAuUTEeNbHBIM | CpenHsis CepbesHas
MOBTOPHBIM pabOTaM IO MPOEKTUPOBAHUIO CUCTEMBbI

B opranmszauum, BeimonHsoomed —paspaborky IIO, | Beicokas CepbesHas

mpoun3oniia peopranunu3anusi, B PE3yIbTATC qero
N3MCHUJINCH MPUOPUTETHI B YITPABJIICHUHN ITPOCKTOM

baza nmaHHBIX, KOTOpasi HCHONb3yeTcs B mporpammHoin | CpemHsis Cepnesnas
cucrteMe, He obOecrmeunBaeT O0O0padOTKY OXHIAEMOTO
o0BeMa TpaH3aKIHH

HenooneHkn BpeMeHU BBIIOJIHEHHS] IPOEKTA Bricokas Cepbe3Has
CASE-cpencTBa HEBO3MOXKHO MHTEIPUPOBATh C JIpyruMu | Beicokas Tepnumas
CpeICTBaMU NOJJIEPKKH MTPOEKTA

IlepBoHavanbHast HEuyeTKas ¢dbopmynuposka | Cpeansis Tepnumas

MOJIB30BATCIBbCKUX TpC6OBaHHI>'I MpUBCJIa K 3HAYUTCIIbHBIM
U3MEHCHHUAM CHCTCMHBIX Tpe60BaHPII>'I, IMPOsABHUBUINXCA HA
MNO3JHUX CTaAUAX pa3pa60TKI/1 IIPOCKTA

HeBo3moxxHO opranm3oBaTh HeoOXxomumoe oOydeHue | CpemHss Tepnumas
nepcoHasna
CxopocTh BBIABJICHHS AC(PEKTOB B cCUCTeMe HIbKe paHee | CpemHsis Tepniumas
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CIJIAHUPOBAHHOM

Pasmep cucreMbl 3HAUMTENBHO IIPEBBINIACT IEpBOHA- | Bricokas Tepnumas
YaJIbHO PaCCUUTAHHBIH

[Iporpammusbrii koxa, reHepupyemsbiii CASE-cpenctamu, | CpenHsis He3naunrenbHas
HeadexTuBen

KoHe4yHo, Kak BEpOSTHOCTh PHUCKOB, TaK M BO3MOXXHBIH YIIEpO OT HUX JOJIKHBI
nepecMaTpUBaThCs MPHU MOCTYIUIGHUU JIOMOJHUTENbHON HMH(pOpMaluud 00 STUX pHUCKaX M IO
Mepe peau3aluyd MEPONPUITUN TIO yIpaBIeHHIO UMH. [103TOMYy MOJ00HBIE TAOIUIBI PHCKOB
JTOJIKHBI TIEPEIENIbIBATHCS Ha KaXKI0M UTepaluy Mpolecca YIpaBlieHUs PUCKaMH.

[locne npoBeneHUs aHaIM3a PUCKOB ONPEACISAIOTCS HauOojiee 3HAUYMMBIE PHUCKH,
KOTOpBIE 3aTe€M OTCJIEKUBAIOTCS Ha TMPOTSHKEHUHM BCEro CpPOKa BBINOJHEHUS ITPOEKTA.
OnpeneneHne dTUX 3HAYMMBIX PUCKOB 3aBUCUT OT MX BEPOSTHOCTEH M BO3MOXKHOTO yiepba. B
o0mieM ciayyae BCerJa OTCIEKUBAIOTCA PUCKH C KaTaCTPO(UUECKUMU MOCIEICTBUSMU, a TAKKE
PHUCKH C CEPbE3HBIM yIIEPOOM, 3HAUCHUE BEPOSTHOCTH KOTOPBIX BBIIIE CPEITHETO.

B HekoTOpbIX CTaThsIX PEKOMEHIYETCS OINpeAeiuTb U oTrciaexuBaTh "10 BepxHUX"
PUCKOB, HO 3TO HE Bcerza 00OCHOBaHHas pekoMeHaanus. KoindyecTBO pHUCKOB, KOTOpbIE
HEOOXOIMMO OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOT'O MPOEKTa. ITO MOXKET OBITh MATh PUCKOB, a
MOXET — msaTHaAnarb. HoO, KOHEYHO, KOJMYECTBO PHUCKOB, IO KOTOPHIM IPOBOJIUTCS
MOHHUTOPHHT, JOJDKHO OBITh 0003pUMBIM. bonblloe KOMUYECTBO OTCIEKUBAEMBIX PHCKOB
noTpedyeT OrpoMHOr0 KoJIM4ecTBa coOmpaemoir wuH(popmammu. M3 cromcka pHUCKOB,
MPEJICTAaBICHHBIX B Taba. 3.6, AJi1 MOHUTOPHUHTA CIEAYyeT OTOOpaTh T€ PUCKHU, KOTOPbIE MOTYT
MIPUBECTH K KaTaCTPO(PHUECKUM U CEPhE3HBIM TOCIICACTBHUSM JUISI BAIlIETO MTPOSKTA.

IlnanupoBanue pUCKOB

[InanupoBaHue 3akilOyaeTCs B OMNPEACIICHUH CTPAaTeTHHd YIPABICHUS KaKIbIM
3HAUYUMBIM PUCKOM, OTOOpPAaHHBIM JUIsi MOHHUTOPHHTA TOCJE aHaln3a PUCKOB. 37eCh TaKKe HE
CyIIECTBYeT OOIIENMPUHATHIX TMOAXOAOB Il pa3pabOTKM TaKUX CTpaTeTud — MHOTOE
OCHOBBIBaeTcsl Ha "uyThe" M OMbITe MEHeIKepa mpoekTa. B Tabn. 5.4 mokazaHbl BO3MOXKHBIE
CTpaTeruu ynpaBjeHUsI OCHOBHBIMHU PUCKaMH, PUBEICHHBIMU B Ta0. 5.3.

Tabnuma 5.4 - Ctpareruu ynpapjieHus: puCKaMH

Puck Crpatrerus

®unHaHcoBble MpoOseMbl | [IoAroTOBUTH KpaTKUil TOKYMEHT Il PYKOBOJCTBAa OpraHU3alluy,
OpraHu3alu MOKa3bIBAIOLIMN Ba)XHOCTh JAHHOTO MPOEKTa JUIsl JOCTHXKEHHS

(UHAHCOBBIX 1LI€JI€H OpraHu3alun

[Tpobnembr [IpenynpeauTs 3aka3uMka O MOTEHUUAIBHBIX TPYJHOCTAX U
HEKBAJM(UIIMPOBAHHOTO | BO3MOXKHOIM 3a/Iep)KKe IMPOEKTa, PacCMOTPETh BOIPOC O MOKYIIKE
nepcoHalia KOMIIOHEHTOB CUCTEMBbI

bone3nu nepconana PeopranmzoBate paboTy KOMaHIbI pa3pabOTYUKOB TaKUM 00pa3oM,

4TOOBI 00Ss13aHHOCTH U pabOTa YJICHOB KOMAaH[bl MEPEKPBIBATIH JIPYT
Jpyra, BCIEACTBHE 3TOrO pa3paboT4MKU OyAyT 3HAThb W MOHUMATb
3a]1a4M, BBINIOJHSEMBIE APYTUMHU COTPYIHUKAMU

Heq)eKTHBIe CHCTEMHBIC | 3aMCHHTH IIOTCHIIMAJIbBHO )Ie(l)eKTHI)Ie CHCTCMHBIC KOMIIOHCHTBI
KOMITOHCHTBI MOKYITHBIMU KOMIIOHCHTAMH, I'APaHTUPYIOIIUMHU Ka4YCCTBO paGOTBI

W3menenus tpeboBanuii | [lonbiTatbes  ompenenuTh  TpeboBaHMs, Hauboiiee  BEpOSTHO
MOJIBEPKEHHbIE U3MEHEHUSIM; B CTPYKTypEe CHUCTEMbI HE O0TOOpakaTh
JeTaJIbHYI0 HHPOPMALIUIO

Peoprannsanus IToAroTOBUTE KpaTKWil TOKYMEHT JUIsl PYKOBOJACTBA KOMIIAHUH,
KOMIIaHUU- MOKAa3bIBAIOUINIl BaXHOCTh [JAHHOTO MPOEKTa MJIs JTOCTHIKEHUS
pa3zpaboTunka (hMHAHCOBBIX IIeJIeH KOMITAaHUH

Henocratounas PaccMoTpeTh BO3MOXKHOCTD OKYIIKU 00Jiee MPOU3BOAUTEIHHOM 0a3bl
IIPOU3BOIUTEIIBHOCTD JAHHBIX
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0a3bl JaHHBIX

Henoouenkn BpemeHu
BBINOJIHEHUS [TPOEKTa

Paccmorpers  BOmpOC
UCCIIe/I0BaTh BO3MOXHOCTb
IIPOrPaMMHOT0 KO/1a

O TIOKYIIKC CHCTCMHBLIX KOMIIOHCHTOB,
HCII0JIb30BaHUA reaeparopa

Cy1ecTByeT TpH KaTeropuu CTpaTeruil ynpaBjieHUs! pUCKaMH.

1. Crpareruu npenotBpanieHusi puckoB. CoriacHO 3TUM CTPATETUsIM CIIEAYET MPOBOIUTD
MEpOTNPUATHSL, CHUKAIOLIUE BEPOSTHOCTb IPOSBICHUS PHUCKOB. [IpUMEpOM MOMKET CIlyKUTh
CTpaTerusi HCKIIIOYCHUS TOTEHIIMAIBHO 1e()eKTHBIX KOMIIOHEHTOB, OMUCAaHHas B Ta0J. 5.43

2. MuHuMU3aMoOHHbIE cTpaTteruy. HampaBieHbl Ha yMeHbIIEHHE BO3MOXKHOIO yiepba
OT pHUCKOB. IIpuMepoM CIyXHT CTpaTerusi yMEHbIICHUs yiiep6a oT 0OJe3HU YJICHOB KOMAaHIbI
pa3paboTuuKoB (cM. Tabm. 5.4).

3. IlnanupoBanue "aBapuiHbIX" cuTyaruii. COrlacCHO 3THUM CTpaTerusiM HEOOXOIUMO
UMETh IIJIaH MEPONPUATHH, KOTOPbIE CIEIyeT BBINOJHUTh B Cllyyae MPOSBICHUS PUCKOBOH cHU-
Tyauu. B Tabn. 5.4 310 cTpaTerus moBeAeHHS NPU BO3HUKHOBEHWH (PMHAHCOBBIX IPOOJIEM y
OpraHu3alun-pa3padoTYHKA.

MOHUTOPHUHT PUCKOB

MOHUTOPUHI PUCKOB 3aKJIFOUAETCA B PETYJISIPHOM IE€PECUYETe BEPOSITHOCTEW PUCKOB U
yiiep0a, KOTOPbI OHM MOTYT HaHeCTH. {151 3Toro HE0OXOAMMO MOCTOSIHHO OTCJICKUBATH (hak-
TOPBI, KOTOPBIE BIUAIOT Ha BEPOSITHOCTh PUCKOB U BO3MOXKHBIN yIIepO. ITH (aKTOpbl 3aBUCAT
OT THUIIOB pucka. B Tabmn. 5.5 npuBeaeHbl MPU3HAKH, KOTOPBIE IIOMOTAIOT OMPEASTUTh THIT PUCKa.

Tabnuma 5.5 - [Ipu3Haku pucKoB

Tun pucka [Ipn3Haku

TexHomornueckue 3alepKKH B IIOCTaBKE OOOPYAOBAaHHSA WIM HIPOTPaMMHBIX CPEJICTB

pPHUCKH noJiep KKK mpouecca co3ganus [10, MHOrouncieHHble JOKYMEHTHU-
pPOBaHHBIE TEXHOJIOTHYECKHE TPOOIEMBI

Pucku, cBs3aHHBIE Huszkoe MopanpHOE COCTOSIHME IEepCOHaja, HATSHYTble OTHOIIEHHS

IIepCOHATIOM MEXy WIEHAMH KOMaH/bI pa3pabOoTUYMKOB, HU3KOE Ka4eCTBO BBITION-
HEHHOI paboThI

OpraHu3anuoHHbIe PasroBopel cpeam mepcoHanma O MACCHBHOCTH M HEIOCTATOYHOMN

PHCKH KOMIIETEHTHOCTH BBICIIIET0 PYKOBOJICTBA OpTaHU3aLUU

HNHcTpyMeHTambHBIE Hexxenanne pa3pabOTYMKOB HCIIOIB30BaTh IPOTPAMMHBIE CPENICTBA

pHUCKHU MOJICPKKH, HeogoOpuTenbHble 0T3bIBEI 0 CASE-cpencTBax, 3anpocsl
Ha 0oJiee MOIIIHBIE HHCTPYMEHTAIBHBIE CPENICTBA

Pucku, cBs3aHHBIE Heo6xoauMocTe mepecMOTpa MHOTHMX CHUCTEMHBIX TpeOOBaHMH,

CHCTEMHBIMHU HEIOBOJIBCTBO 3akazuuka [10

TpeOOBaHUSIMU

Pucku oneHnBaHus N3menenns rpaduka paboT, MHOTOYHCICHHBIE OTYETHI O HAPYIICHUH
rpaduka paboT

MOHUTOPHHT PUCKOB JIOJDKEH OBITh HENPEPHIBHBIM IPOIIECCOM, OTCIEKHBAIOIIUM XOJ
BBIIIOJIHEHUSI MEPONPHUATHI 110 YIPABICHUIO PUCKAMM, IIPU 3TOM KaXJbli OCHOBHOW DPHCK
JIOJKEH PacCMaTpUBAaTHCS OTACIIBHO.

IlocTaHoBKa 3a71a4H K NPaKTH4YeCKoii padoTe /

1. I3yuuTh npejiaraeMblii TEOPETUUYECKUN MaTepual.

2. ITocTpouTh BpeMEHHYIO U CETEBYIO THArpaMMBbI [Tt BRIOPAHHOTO MTPOEKTA.

3. IlocTpouts AuarpamMmy pacnpeeneH sl y4aCTHUKOB IPYIIIBI IO TaraMm.

4. ITocTpouTh CIIHCOK BO3MOKHBIX PUCKOB C yKa3aHHWEM Ha3BaHUS U ONKCAHUS PUCKA.
5. IlpoBectu aHaIM3 pUCKOB.

6. Onucarb CTpATErHio MJIAHUPOBAHUS PUCKOB.

7. Iloctpouth OTUET,

BKHIO‘{aIOH_[I/Iﬁ BCC TIIOJIYYCHHBIC AUarpaMmMbl HW OIIMCAHUC

CTpaTeruu MjiaHupoOBaHUs pUCKOB. [IpeacTaBUTh OTUET MO MpaKTUYecKoi paboTe JIsl 3aIIUTHI.
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BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

B cooTrBeTcTBHM € yKa3aHHOH NpeaMETHOH OONacThI0 M KJIaccoM pa3padaTbhiBaeMoin
MH(POPMALIMOHHOM CHCTEMBl IOCTPOUTh BPEMEHHYIO M CETEBYIO JHArPaMMbl; IOCTPOUTH
AuarpaMmy pacrnpeaciiCHUA YYaCTHUKOB TI'PYIIIBI IO 3TallaM; IMOCTPOUTH CIIMCOK BO3MOXXHBIX
PHCKOB C yKa3aHMEM Ha3BaHMsA M OINMCAHMS DPHUCKA; IPOBECTHM AHAIMU3 PHUCKOB; OIHUCATh
CTPATCTUIO IJIaHUPOBAHUSA PUCKOB.

Tabnuna 5.6 — lnnuBuyanbHble 3aJaHUS

Ne IIpeameTHas o6iacTh Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpustue SCM

5 ToproBoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenbHOe IpeanpusTie HC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBnenust
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmaparHas HHQPACTPYKTYpa NPEAIPUITHS DKcrnepTHas cCUCTeMa

Conep:xaHue oT4yeTa

ITo BbImosnHeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJHSACTCA B 3JIEKTPOHHOM
Buje. [1o BBINONIHEHHOMY OTUYETY IPOBOAMTCS 3alllUTa MPAKTUYECKON pabOTHI.

OTuer 1o NpakTUYEeCKOil paboTe IOMKEH COCTOATh U3 CIEAYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJIHAs 4acTbh: KpaTKOE OINHCAHME LeJed NMpoeKTa. BBoAHas 4acTh oTdyeTa JIOJKHA
BKJIFOYAaTh IIyHKTBI:  YCJIOBHME 3aJayd; IOPANOK BBIIOJIHEHUS; IPOrpaMMHO-ANIapaTHbIE
CpPEJICTBA, UCIIOJIb3yEMbIE MPU BHIIOIHEHUH PAaOOTHI.

- OCHOBHasi yacTb (omucaHue paboOThl): ONUCaHHE WH(POPMALMOHHOM CHUCTEMBI;
BpEMEHHAasi W CeTeBas JuarpamMmbl YIpaBieHHs mpoekToMm paspabotku WC; nuarpamma
pacupeneneHus YYaCTHUKOB TPYIIBI [0 dTalaM; CIUCOK PUCKOB; aHAJIM3 PUCKOB; CTpaTerus
IIJIJAHUPOBAHUS PUCKOB.

- 3aKJII0YEHHE (BBIBOJIBI);

- CIIMCOK MCIOJIb30BAaHHOW JINTEPATYPHI.

3ammTa oTYeTa Mo NMpPaKkTHUECKON padoTe 3aKIIt04aeTcs B MPEIbIBICHUH MPENoaBaTeio
MOJYYEHHBIX PE3yJIbTaTOB B BUjE (hailina U IEMOHCTpPAIMH MTOJyYeHHBIX HaBBIKOB IMPU OTBETax
Ha BOIIPOCHI IIPETOIaBATEIIS.

KoHnTpoJsbHbIe BONPOCHI

1. VYnpasieHue puckamu Mpyu MPOSKTUPOBAHUU MPOTPAMMHOTO MPOIYKTA.
. IIponiecc ynpaBieHus pucKamu.

. KonTponbHbIe OTMETKH 3TanoB padoT.

. lmarpamMMsl IPOLIECCOB U BPEMEHHBIE TUATPAMMBI.

. BpemeHnHble 1 ceTeBble TUarpaMMBl.

. Pactipenienienne ncnosHuTENEN 10 3TaniamMm

. TUIBI pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HAa JTAHHBIA MPOEKT

. Cxema nporiecca ynpasiaeHUs! pUCKaMH

. Pesynprarel aHanms3a pucKoB

O©oo~NOoO Ok wWwN
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IIpakTuyeckasi padora 8. [IpumeHeHne OHTOJOTHYECKHX MO/ieJIeil MHHOBAIIMOHHBIX
NMPOAYKTOB

Heas paGorbl: O3HakomieHue ¢ Merogojoruei IT-mMeHeKMEHTa B ynpaBiICHUH
NPOCKTaMHU; U3YYCHUE OCHOBHBIX 3JIEMEHTOB ONpPEEICHUs, TPEACTABICHUS, IPOECKTUPOBAHUS U
MOJIEJTUPOBAHUS MPOTPAMMHBIX CHCTEM.

[IpakTuyeckas paboTa HampaBieHa Ha O3HAKOMIIGHHE C OCHOBHBIMH 3JIEMEHTAMHU
orpezeNieHus, MPEeACTaBICHUS, MPOCKTUPOBAHUS U MOJEIUPOBAHUS MPOTPAMMHBIX CHCTEM C
nomoinbio si3pika UML, monyueHue HaABBIKOB MO MPUMEHEHMIO JIaHHBIX 3JEMEHTOB A
MOCTPOCHUS 00BEKTHO-OpHEeHTUPOBaHHBIX Mozeneil IC Ha ocHoBaHUM TpeOOBaHUI.

TpeboBanust K pe3ysIbTaTaM BBIMIOTHEHHS MPAKTUIECKON PabOTHI:

- MOZIENIb CHUCTEMBbl JOJDKHA COJAEpKaTh: JUarpaMMy BapUaHTOB HCIOJIb30BaHUS;
JMarpaMMbl B3aUMOJICHCTBUS JJI KaXXOTO BapUaHTa HCIOJIb30BaHUS; AUArpaMMy KJIacCOB,
MO3BOJIAIONIAs peain30BaTh Bech omucaHHbll QyHkuuoHan MC; oObelIWHEHHYIO IuarpaMmy
KOMITOHEHTOB U Pa3MeIeHNs;

- JUTsI KJIAaCCOB yKa3aTh CTEPEOTHUIIBI;

- B 3aBUCMMOCTH OT BapHMaHTa 3aJaHus JWarpaMMma pa3MelIeHHs J0JDKHA MOKa3bIBaTh
pacroioKeHue KOMIIOHEHTOB B paclpeieIeHHOM MTPHIOKEHUU.

OcHoBBI TEOpHUH

JAuarpammbl B3aumoaeiicTus (interaction diagrams)

Juarpammbl  B3auMmogneicTBus  (interaction  diagrams)  ONKCHIBAIOT — IOBEACHUE
B3aUMOJICHCTBYIOIMX Tpynn oO0bekToB. Kak mnpaBmio, jaumarpamMma  B3aUMOJACHCTBUS
OXBaThIBACT TOBE/ICHHE OOBEKTOB B paMKax TOJILKO OJHOTO BapuaHTa HCIOJb30BaHUs. Ha
TaKkOW JauarpaMme OTOOpakaeTcst psii OOBEKTOB M T COOOIIEHHsS, KOTOPHIMH OHHU
00OMEHUBAIOTCSA MEXAY COOOM.

Coobmienne (message) — 3TO CPEACTBO, C IMOMOLIbIO KOTOPOTO OOBEKT-OTHPABUTENH
3arpamuBaeT y 00beKTa MoJIydaTessi BBITOJTHEHHE OJJHON M3 €0 OTepaIlHid.

Nudopmannonnoe (informative) cooOreHne — 3To coodieHne, cHabkaroiee 00beKT-
MoJTy4aTesib HEKOTOPO MH(pOopMaIHen /i1 OOHOBJIEHHUS €0 COCTOSTHUS.

Coobmenne-3ampoc  (interrogative) — 3TO COOOILIEHHE, 3alpalldBarollee BblIady
HEKOTOpoi nH(popmanuu o6 00beKTe-noIyvarese.

NmnepatuBHoe (imperative) cooOlneHue — 95TO COOOIIeHHe, 3ampanruBaioliee y
00BeKTa-TI0TyyaTesNsl BHIIOJHEHHE HEKOTOPBIX AEHCTBUM.

CymiecTByeT 1Ba BHAA AWArpaMM B3aMMOJCHCTBHSI: JHArpaMMBI ITOCIE0BATEIbHOCTH
(sequence diagrams) u koormepatuBHbIe auarpammsl (collaboration diagrams).

JAunarpamma nocienoBarebHOCTH (sequence diagrams)
JlnarpaMma moCIeI0BaTEIbHOCTH OTPAXKAET MOTOK COOBITHIA, MPOUCXOAIINX B paMKax
BapHaHTa UCII0JIb30BaHMA.
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Pucynok 3.7 - [Ipumep nuarpammsl IOCIEA0BATEIBHOCTU

Bce pelicTByromue nMia moka3aHbl B BEpXHEW yacTH aAuarpaMmbl. CTpenku
COOTBETCTBYIOT COOOIIECHHUSM, MEpeaBaeMbIM MEXIY JEHCTBYIOUIMM JIULOM U OOBEKTOM WIIU
MEX1y 00bEKTaMH ISl BBIOJIHEHUS TPEOyeMbIX (PYHKINH.

Ha  pgumarpamme — mocnenoBaTelbHOCTH — OOBEKT — u300pakaercs B BHUJE
NpSMOYTOJIBHUKA, OT KOTOPOTO BHHU3 TIPOBElEHA IyHKTUPHAs BEPTUKAJIbHAS JHHUSA. OTa
nuHUS HaszbiBaeTcss nuHHer xku3HU (lifeline) oOnekta. OHa mpezacTaBnseT coOol ¢parMeHT
JKU3HEHHOTO IHKJIa O0BEKTa B MPOIIECCE B3aUMOCHCTBUSA.

Kaxnoe cooOuieHne mpeAcTaBiIseTcss B BUIEC CTPEIKH MEXAY JIMHUAMH )KU3HU JABYX
00bekTOB. COOOIIEHHST TOSBISIOTCS B TOM TIOpSIIKE, KaKk OHHU IOKa3aHbl Ha CTPAaHUIIE
cBepxy BHH3. Kaxmgoe cooOlieHue mnoMedaercss Kak MUHUMYM HMeHeM cooOmenus. [Ipu
KEJAaHNH MOXKHO JI00aBUTh Tak)Ke apryMEHTHI W HEKOTOPYIO YIPABISIONIYIO WH(OPMAIIHIO.
MoxHo mokazath camojenerupoBanue (self-delegation) — cooOmienne, kotopoe O0OBEKT
MOChITAeT caMoOMy cebe, TIpU ITOM CTpelka COOOIICHUsI yKa3bIBAeT Ha TY K€ CaMylO JIMHHUIO
JKU3HU.

JMuarpamma koonepauun (collaboration diagram)

JlnarpaMmbl KOOTlepaluu OTOOpaKaloT MOTOK COOBITUH 4Yepe3 KOHKPETHBIN CIeHapHid
BapHaHTa WCIOJBb30BAHUS, YMOPSJAOYEHBI IO BPEMEHH, a KOOIEPATHBHBIC TUArpaMMBI
OoJbllIe BHUMaHMS 3a0CTPSIIOT Ha CBA3AX MEXIY OOBEKTaMHU.

Ha nuarpamme koomepainuu mnpejactaBieHa Bcs Ta MHGOpMaius, KOTOpas €CTh M Ha
IyarpaMMe TOCJI€OBaTeNIbHOCTH, HO KOOTEpaTWBHAs AMarpamMma IO-IpyroMy OITMCBHIBAeT
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MOTOK coObITHA. M3 Hee Jierde MOHATH CBS3M MEXAY OOBEKTaMH, OJHAKO, TPYIHEE YACHUTH
[IOCJIENOBATEILHOCT COOBITHI.

Ha xoonepaTuBHON auarpaMme TakK e, Kak M Ha JHarpaMMe IOCJIeI0BaTeIIbHOCTH,
CTpenKd OO0O03HAYAIOT COOOIIEHUs, OOMEH KOTOPBIMH OCYIICCTBIISIETCS B paMKaxX IJaHHOTO
BapHaHTa MCIIOJIb30BaHMs. VIX BpeMeHHas 10CIIeI0BaTeIbHOCTh YKa3bIBACTCS IyTEM HyMepaIuu
COOOIICHUIA.

2:CumraTe Ne KapTsl
—

1: MNpuHATE kapTy

%?_—*H
HBaH " Kriuedt

BEHYTE KapTy
5: Beog BIN-«kona (1234) A
10: Beibop peicTenA (CHATE co £yeTa) 17: Brigafe (20 pyd.)

| yYnpagnerue ATM |

KaccoBnin
annapar

| NpuemHuk

8: NpokepiuTes PIN-Koq
14 CHaTe (20 pyB.)

Pucynok 3.8 - [Ipumep quarpammsbl Koorepauu

JAuarpammbl kjaaccoB. O0mme cBegeHust

JluarpaMma KJIacCOB OTpEJeNseT THIbl KJIacCOB CHUCTEMBbl U Pa3IU4YHOTO poja
CTaTUYECKHE CBSA3HM, KOTOpBIE CYIIECTBYIOT MEXIy HHMH. Ha amarpamMmmax KJaccoB
nU300pakaloTCcsl TaKkKe aTpuOyThl KIJIACCOB, ONEpalMM KJIacCOB M OTPAHUYEHHUS, KOTOpbIE
HAKJIaJBIBAIOTCSl Ha CBSI3M MEXKIy KJaccaMu.

Huarpamma kiaccoB UML - 3T0 rpad, y3maMu KOTOPOTO SIBJISIOTCS 3JI€MEHTHI
CTaTMYECKON CTPYKTYpbl MpoeKTa (KJacchl, UHTEPQEIChI), a JyraMd - OTHOLICHHUS MEXAY
y3J1aMu (accolualiy, Hacjael0BaHue, 3aBUCUMOCTH).

Ha nuarpamme kiaccoB n300pakaroTcs CelyroIIe JIeMEHTHI:

- [Takert (package) - HabOp 37€MEHTOB MOJIENH, JIOTHYECKH CBS3aHHBIX MEX]y COOO;

- Kiacc (class) - onrcanue o01ux CBONCTB IPYIIIBI CXOIHBIX OOBEKTOB;

- Uurepdeiic (interface) - aGcTpakTHBIN Kiacc, 3anarouuii Habop omepaiuii, KOTOpbie
00BEKT TPOM3BOJIBHOTO KJIACCa, CBSA3aHHOTO C JaHHBIM HHTEp(dercoM, MpeaocTaBiIseT Ipyrum
00BEKTaM.

Kaacc

Krnacc - 310 rpymnma cymHocTeit (00beKTOB), 00JIaIal0MIUX CXOAHBIMU CBOMCTBAMH, a
UMEHHO, JIJAHHBIMH U TIoBeJicHueM. OTAENbHBIA MPEICTaBUTEIb HEKOTOPOTO Kilacca Ha3hIBACTCS
00BEKTOM KJTacca WIH MPOCTO 0OBEKTOM.

ITong moBenenmem oO0bekTa B UML moHmMaroTcs Jr0ObIe TpaBWjIa B3aWMMOJICHCTBHS
00BeKTa C BHEIIHUM MUPOM H C JAaHHBIMU CAaMOT'0 00BEKTA.

Ha muarpammax kiacc n300pakaeTcsi B BUC MPSIMOYTOJIBHHKA CO CIUIOIIHOW TPaHMIICH,
pa3eieHHOTr0 TOPU30HTAILHBIMY JIMHUSMU Ha 3 CEKIUU:

- Bepxnss cexius (cexuus UMEHH) COJIEPKUT UMsI Kjlacca U JApyrue odIiue cBoicTBa (B
YaCTHOCTH, CTEPEOTHII).

- B cpenHeii cekiuu conepKUTCsl CIUCOK aTpHOYyTOB

- B HmwxkHell - cnucok omepanuid Kiacca, OTPaKaloMIUX €ro MOBEACHUE (IeHCTBUS,
BBITIOJTHSIEMBIE KJIACCOM).

Jlro6as n3 cekuuii aTpuOyTOB U OIEpaluii MOXKET He N300paXkaThes (a Takke o0e cpaszy).
Jns OTCYTCTBYIOIICH CEKIIMM HE HYXHO PHCOBaTh pa3ACIUTEIbHYIO JIMHHIO M KaK-TH0O
YKa3bIBaTh HA HAJTMYHE WM OTCYTCTBHUE DJIEMEHTOB B HEH.
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Ha ycmoTpeHne KOHKpPETHOW pealn3allud MOTYT OBbIThb BBEICHBI JOINOJIHUTEIbHBIE
CEeKIMH, Hanpumep, uckitouenus (Exceptions).

<<Entity>>
Card Reader <<Boundary>>
- Card Number : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer .
+ Eject Card() : integer + Acceptinput(input : Integer) : integer
+ Read Card() : integer
0.1
0..1
0.1 o.n
<<Entity>>
Account
- Account Mumber : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer 1 0114 provide Cash() : integer
+ Withdraw Funds(Amount : long) : integer + Provide Receipt() : integer
- Deduct Funds(Amount : long) : integer
- Vernfy Funds() : integer

Pucynok 3.9 - IIpumep quarpaMmsl KJ1accoB

CrepeoTHIbI KJIACCOB

CrepeoTunsl KJIaccoB — 3TO MEXaHW3M, [O3BOJLIIOLUIMM pa3fensaTh KJIAcChl Ha
KaTeropHH.

B s3p1ke UML onpeneneHbl Tpu OCHOBHBIX CTEPEOTHUIIA KJIACCOB:

- Boundary (rpanuna);

- Entity (cymHocTs);

- Control (ynpasnenue).

I'pannuHBIE KIACCHI

I'pannunsiMu  knaccamu (boundary classes) Ha3bIBarOTCS TaKuWe KIIACCHI, KOTOPHIE
pacroyioKeHbl Ha TPaHUIIE CHUCTEMBI M BCEU OKpYXKAIOMIEH Cpeabl. ITO dKpaHHBIE (OPMBI,
OTueThl, MHTEep(eEHCch ¢ ammapaTypoi (Takol Kak MPUHTEPHl WIH CKaHEphl) U HHTEPQEHCHI ¢
JIPYTUMU CUCTEMaMH.

UroObl HaWTH TpaHWYHBIE KJIAcChl, HAA0 WCCIEAOBaTh JUarpaMMbl BapUaHTOB
ucnonb3oBaHusd. Kaxaomy B3aMMOJEHCTBHIO MEXAY ACHCTBYIOUIUM JIMIIOM M BAapHUaHTOM
WCIIOJIb30BaHUs JOJKEH COOTBETCTBOBATh, [0 KpalHEeW Mepe, OJIMH TpaHUYHbIA Kiacc. IMeHHO
TAKOM KJIACC MO3BOJISET IEUCTBYIOIIEMY JIMIY B3aUMOJIEHCTBOBATH C CUCTEMOM.

Kuaaccpi-cymuocrn

Kiaccrpi-cymuocTtu (entity classes) comepxat xpanumyro uHbopmaruio. OHH HMEOT
HauOoJsblllee 3HAYEHHWE IS TOJh30BaTeNlsd, W TOTOMY B MX HAa3BaHHMSX YacTO HCIOJB3YIOT
TEPMHHBI U3 TPpeAMETHON o0acT. OOBIYHO JUISI KaXKOTO KJIAcCa-CYITHOCTH CO3/IAl0T TaOIHUITy
B 0a3e IaHHBIX.

Yupasasironue KJIaccol

Vopasnstomue kiacchl (control classes) oTBewaroT 3a KOOpAMHAIMIO ACHCTBUMN
apyrux  kmaccoB. OOBMHO y  KaXJAOro BapuaHTa HCIIOJIB30BAHHUS UMEETCS OJHH
YIPaBISIOMUN KJacc, KOHTPOJUPYIOIIMM IOCIeI0BaTeIbHOCTh COOBITUH AITOrO0 BapHaHTa
WCIIONIb30BaHUs. YTPABIAIOIMIMNA KJIacC OTBEYaeT 3a KOOPJIWHAIMIO, HO CaM He HeceT B cebe
HUKAaKOW (PYHKIIMOHAJIBHOCTH, TAaK KaK OCTaJbHbIE KJIACChl HE IMOCHUIAIOT €My OOJIBIIOro
KOJIMYeCTBa CcOOOIIeHnt. BMecTo »TOro OH caMm TMOCHUIA€T MHOXKECTBO COOOIICHUH.
VYrpaBnsomuii Kiacc NpocTo AeerupyeT OTBETCTBEHHOCTD IPYTMM Kjlaccam, 10 3TOW MPUYHMHE
€r0 4acTO Ha3bIBAIOT KJIACCOM-MEHEKEPOM.

50



B cucreme Moryr ObITh M Apyrue YIpaBiSIIOIIME KIJIACChI, OOIIME ISl HECKOJIbKUX
BapHAHTOB HKCIIONB30BaHus. Hampumep, MoxkeT ObITh Kiacc SecurityManager (MeHEIKep
0e30MacHOCTH), OTBEYAIOIIMNA 3a KOHTPOJIb COOBITUH, CBA3aHHBIX C Oe3omacHOCThIO. Kitacc
TransactionManager (MEHeIKep TpaH3aKIMi) 3aHUMACTCS KOOpIWHAIMEH COOOIIEHUH,
OTHOCSIIIMXCS K TpaH3akIusM ¢ 0a30if JaHHBIX. MOryT OBITb U Jpyrue MeEHEIKephl AJis
paboThl ¢ JOPYrUMH dJIeMEHTaMU (DYHKIMOHUPOBAHUS CHUCTEMbBI, TAKUMU KaK pa3JeICHUE
pecypcoB, pacrpesencHHas o0paboTKa JaHHBIX WM 00paboTKa OIMIMOOK.

[ToMrMO YIIOMSHYTBIX BBIIIE CTEPEOTHUIIOB MOXHO CO31aBaTh W CBOM COOCTBEHHEIC.

ATpudyThBI

ATpubyT — 3TO 31MeMEeHT WH(OPMALMU, CBA3aHHBIA C KiIaccoM. ATpPHUOYTBI XpaHAT
MHKAICYJINPOBAaHHbIE IaHHBIE KJ1acca.

Tak kak arpuOyThl comep)karcsi BHYTPH Kjacca, OHM CKPBITBI OT APYruX KiaccoB. B
CBSI3U C 3TUM MOXET IOHAJO00UTHCS yKa3aTh, KaKHe KJIACCHI MMEIOT MIPaBO YUTaThb U U3MEHATh
aTpuOyThl. DTO CBOMCTBO HA3bIBACTCSI BUIMMOCTBIO aTpuOyTa (attribute visibility).

VY arpubyra MOYKHO OIPENENIUTh YEThIPE BO3MOXKHBIX 3HAYEHMsI ATOrO MapaMerpa:

- Public (oOmmii, OTKpBITEIA). DTO 3HAYCHHE BHIUMOCTH MPEAIIONAraeT, 4To arpuoyT
OyzAeT BUJIEH BCEMHU OCTaJbHBIMU KilaccaMu. JI000H Kiacc MOXKET MPOCMOTPETh MM U3MEHUTh
3HaueHue arpudyra. B coorBerctBum ¢ HoTtanueir UML oOmemy arpulyTy npenmecTByer
3HaK « + ».

- Private (3akpbIThiii, cekperHbIi). COOTBETCTBYIOUIMI aTpUOYT HE BHUJCH HUKAKUM
JIPYTUM  KJaccoM. 3akpbIThlii aTpuOyT 0003Ha4aercss 3HAKOM « — » B COOTBETCTBHM C
HoTtanuen UML.

- Protected (3amummennsiit). Takoit aTpuOyT HOCTyNEH TOJBKO CaMOMy KJaccy U €ro
notomkaM. Horauusa UML st 3amuieHHoro arpu0yra — 3T0 3HaK « # ».

- Package or Implementation (makertnsiit). [Ipennonaraer, 4to JaHHBINA aTpUOYT SBISETCS
o0LIMM, HO TOJIBKO B MpEJeNax ero nakera. OTOT TUI BHJIMMOCTH HE 00O03HAYaeTCsl HUKaKUM
CHelUaTbHBIM 3HAYKOM.

B  oOmem cinydae, aTpuOyThl  pEKOMEHAYETCS  JielaTh  3aKpbITBIMU WM
3alUIIEHHBIMHU. DTO MO3BOJISAET JIy4llle KOHTPOJIUPOBATh caM aTpuOyT U KOI.

C momompl0 3aKphITOCTH WM 3alIMILIEHHOCTH ynaaercss u30exarTb CUTYyallMH, Koraa
3HayeHue aTpuOyTa HU3MEHSeTCs BCEMH KilaccaMHM CHUCTeMbl. Bwmecro sToro joruka
U3MEHeHus arpubyra OyneT 3akideHa B TOM JK€ Kjacce, 4To M caM 3TOT aTpuOyT.
3anaBaeMble mapaMeTpbl BUAMMOCTH TOBJIMSAIOT HA TEHEPUPYEMBIH KO.

Onepaunu

Onepanuu peaiu3ylOT CBSI3aHHOE € KilaccoM noBeAeHue. Omnepanus BKIIOYAET TPHU
YacTH — UMsl, IIapaMeTpbl U THUIl BO3BPAIAEMOr0 3HAYEHMS.

[Tapamerpsl — 23TO apryMeHTBHI, TMOJydaeMble OIepalue «Ha Bxoae». Tum
BO3BPAILIAEMOI'0 3HAUE€HHsI OTHOCUTCS K pe3ybTaTy JEHCTBUS Ollepaluu.

Ha JuarpaMMe€ KiIaCCOB MOKHO II0Ka3bIBaTb KaK HWMCHA onepaunﬁ, TaK WU HMCHa
omepanuii BMecTe C UX [apaMeTpaMd M THUIIOM BO3BpallaeMoro 3HadeHus. YToOBI
YMCHBIINTDh 3arpy’>KCHHOCTb JUHarpaMmsbl, ITOJIE3HO ObIBaeT Ha HEKOTOPBIX U3 HUX ITOKAa3bIBATH
TOJIbKO UMEHA OTepalliii, a Ha IPYTUX UX MOJHYIO CUTHATYPY.

B s3pike UML onepanyy uMEIOT CIEAYIOUIYI0 HOTAIHIO:

Nmsa Omnepanuu (apryMeHT: THI JaHHBIX apryMeHTa, apryMEeHT2:TUI JIaHHBIX
aprymMeHTaZ2,...): TUI BO3BPAIa€MOTO 3HAYCHHUSI

Crnenyer pacCMOTPETh YEThIPE Pa3IMYHBIX TUIIA OTEPALIUA:

- Onepanuu pean3alni;

- Onepauuu ynpaBieHUs;

- Onepanuu 10CTYyIA;

- BcnomorarenbHbIe Oorncpanuru.
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Onepaunu peajnzanuu

Omnepannu peanuszauuu (implementor operations) peanu3ylOT HEKOTOpbIe Ou3Hec-
¢ynkuuu. Takue onepanuu MOXHO HaWTH, HCclenys JAudarpaMMbl B3aMMOJAEHCTBHSL.
Juarpammbl  3TOor0 TuUna (OKYCHUPYIOTCS Ha OusHec-pyHKIUMAX, M KakJoe COOoOIeHHe
JarpaMMbl, CKOpee BCEro, MO>KHO COOTHECTH C OIepalven peanus3anuu.

Kaxnas omepanus peanu3anuyl JOJDKHA  OBITh  JIETKO — HPOCIESKHMBaeMa J0
COOTBETCTBYIOLETO TpeOOBaHUA. DTO JOCTHraeTcs Ha Pa3IUYHBIX STarax MOJAEIMPOBAHUS.
Omnepanyst BBIBOAWTCS H3 COOOWICHHWS HA JUarpaMMe B3aUMOACWCTBHUS, COOOLICHHS
UCXOIAT M3 NOAPOOHOr0 ONMCAaHUS IOTOKAa COOBITUH, KOTOpBIM CO3/1aeTCsl Ha OCHOBE
BapHaHTa HCIOJIb30BaHUs, a NOCIEAHUN — HA OCHOBE TpeboBaHMH. BO3MOXKHOCTE IpOCIEINTH
BCIO 3Ty LIENIOYKY IO3BOJSET TapaHTUPOBaTh, YTO KaxJ10e TpeOoBaHHE OyAeT pealn30BaHO
B KOJIE, @ KaXAblil (hparMeHT Koja peamu3yeT KaKoe-TO TpeOOBaHHE.

Onepauuu ynpapjieHus

Onepanuu  ympaBieHus (manager operations) — yIOpaBJSIFOT — CO3JaHUEM |
VHUUYTOXKEHHEM OO0BEKTOB. B 3Ty KaTeropuio mMomajarT KOHCTPYKTOPHI U AECTPYKTOPHI
KJIACCOB.

Omnepanum gocrymna

ATpuOyThl OOBIYHO OBIBAIOT 3aKPHITHIMH HJIM 3allUIIEHHBIMH. TeMm He MeHee, pyrue
KJIacChl MHOT/A JOJDKHBI IPOCMATpUBaTh MM M3MEHATh UX 3HadyeHus. JIst 3TOro CyumecTByroT
ormepanuu JgocTtyna (access operations). Takoil TOAXOX JaeT BO3MOMKHOCTh 0O€30IMaCHO
MHKAICYJINPOBaTh aTpuOyThl BHYTPU Kiacca, 3allUTUB HUX OT JPYTrUX KJIaccoB, HO BCE XKe
MO3BOJIIET OCYIIECTBUTH K HHUM KOHTpoaupyemblid jgoctyn. Co3manue omepanuii Get u Set
(mostyueHHs 1 U3MEHEHHUs 3HAUEHUs) JUIs KaX10ro aTpudyTa Kilacca sBJseTCs CTaHJapTOM.

BcnomorareibHbIe Onepanuu

BcenomorarensubiMu - (helper operations) Has3bpIBalOTCS Takue OIEpalud  Kiacca,
KOTOpBIE HEOOXOIMUMBI €My JJISl BHITIOJIHEHUSI €r0 OTBETCTBEHHOCTEW, HO O KOTOPBIX JApYTHE
KJIacChl HE JOJDKHBI HMYETro 3HaTh. DTO 3aKPBIThIE U 3alllMIIEHHBIE ONEpaliy Kiacca.

YroObl HACHTU(DUITMPOBATH ONIEPAIINH, BBITIOIHUTE CIETYIONINE TEHCTBHS:

W3yuute nuarpamMMbl TOCJEIOBAaTENILHOCTH M KOONEpAaTHUBHBIE AMAarpaMMbl. bosbIias
4acTh COOOMIGHWH Ha JITHX JIUarpaMMax siBIISICTCS OTepalisiMH peainu3aiun. PedrekcuBHbIe
cooO11eHns Oy1yT BCIIOMOTaTeIbHBIMU OTIEPALUSMH.

Paccmotpute  ympamnsitomue  omepanuu.  Moker  moTpeOoBaThCs  J100aBHUTH
KOHCTPYKTOPBI U IECTPYKTOPBI.

Paccmotpure omepammm  goctyna. Jns  Kakagoro aTpuOyTa  Kilacca, € KOTOPBIM
JOJDKHBI OynyT paboTaTh Jpyrue Kiacchl, Hajno co3jaaTh oneparuu Get u Set.

Cas3n

CBsi3p mpencTaBisieT COOOW CEMaHTHUYECKYH B3aMMOCBSI3b Mexay kiaccamu. OHa
JaeT Kjaccy BO3MOXKHOCTH y3HaBaTh 00 aTpuOyTax, omepamusx MU CBs3sAX JAPYroro Kiacca.
NupiMu  crmoBaMu, 49TOOBI OJWH KJIacC MOT TIOCTATh COOOINEHHWE APYroMy Ha auarpamme
MOCJIEIOBATEIbHOCTH WJIM KOONEPATUBHOM IuarpaMme, MEXKIy HHUMH JIOJDKHA CYIIECTBOBATh
CBS3b.

CyliecTBYIOT deThIpe THMA CBsI3€d, KOTOpbIE MOTYT OBITh YCTaHOBIEHBI MEXKIY
KJIACCaMHU: aCCOIUAIINH, 3aBUCUMOCTH, arperaiui 1 00001meHus.

Acconuanuu
Acconumanus (association) — 3T0 CEeMaHTHYECKas CBSI3b MEXIy Kiaccamu. WX pucyroT Ha
JarpaMMe KJIacCOB B BUJIE OOBIKHOBEHHON JIMHUM.
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Pucynok 3.10 - CBsi3b accouuanus

Acconaniui  MOTyT  OBITh  JBYHAIpaBJIE€HHbIMM, KaKk B  IpUMEpe, WIH
onHoHanpasieHHbIMH. Ha si3pike UML nByHanpaBieHHbIE acCOIUAIIMN PUCYIOT B BUJIE TPOCTOM
JUHUAU 0€3 CTPEJIOK WIIH CO CTPEKaMH ¢ 00enx ee cTopoH. Ha ogHOHanpaBieHHON accolranuu
U300paKaIOT TOJBKO OJIHY CTPEIIKY, TOKA3bIBAIOIIYIO €€ HAIIPaBIICHHE.

Hanpasnenue accoIanuu MOKHO OTIPE/ICITUTH, u3ydas JIarpamMmbl
MOCJICIOBATEIBHOCTH W KOOIIEPAaTUBHBIC JHarpamMMmbl. Ecinum  Bce COOOIIEHUST Ha HUX
OTHPABJIAOTCA TOJBKO OAHHMM KJIACCOM U MNMPUHHUMAIOTCA TOJBKO APYTrUM KJIaCcCOM, HO HC
HA00OPOT, MEXIY 3TUMHU KJIACCAMHU HMMEET MECTO OJTHOHANpaBJCHHAas CBs3b. Eciu xoTs OBl
OJIHO COOOIICHHWE OTHPABIIACTCS B OOPAaTHYIO CTOPOHY, acCONManus JOJDKHA OBITh
JIBYHAIIPABJICHHOM.

Accoumanuu MOTYT OBITh pedIeKCUBHBIMH. PednexcuBnas accouuanus
nperoiaraetT, 4ro OJWH SK3eMIULIp Kiacca B3aUMOJCHCTBYET C JPYIHMMHU 3K3EMILIIPaMU
ATOTO JKe KJacca.

3aBucuMocTH

Cesi3u 3aBucuMocth (dependency) Takke OTpPa)karOT CBsI3b MEXKIY KJIaccaMu, HO OHU
BCErJa OJHOHAIMpPABJICHbI M TMOKA3bIBAIOT, YTO OJMH KJacC 3aBUCUT OT OIpeeIeHHH,
cIeNaHHBIX B JpyroMm. Hampumep, kimacc A wucnosb3dyer Meronsl kiacca B. Torma mpu
M3MEHEHUH kiacca B HeoOX0aMMOo MpOU3BECTH COOTBETCTBYIOINE U3MEHEHHS B Kitacce A.

3aBUCUMOCTh H300pa)KaeTcsi MYyHKTUPHOM JMHUEH, MPOBEJCHHOW MEXAY JBYMs
AJIEeMEHTaMH JAMarpaMMbl, U CUUTAETCS, YTO AJIIEMEHT, MPUBSI3aHHBIN K KOHIY CTPEIKU, 3aBUCUT
OT 2JIEMEHTA, MPUBSI3aHHOTO K Hayally 3TOM CTPEIKH.

NewClass NewClass?2

Pucynok 3.11 - CBs13b 3aBUCUMOCTh

[Tpu renepanuu Koga JIst 3TUX KJIACCOB K HUM He OynyT 100aBIsATHCS HOBbIE aTpPUOYTHI.
Opnako, OyayT co3gaHbl crenudduueckue I sI3bIKa OMepaTopbl, HEOOXOIWMBIE st
MOJIJIEP>KKH CBSI3U.

Arperanuun

Arperamuu (aggregations) TpPEICTaBISIIOT coOoi Ooliee TecHYr0 (OpMYy acCcolUaIUu.
Arperanusi — 9TO CBsA3b MEXIY ILIEJIbIM M €ro 4yacThio. Hampumep, y Bac MOXKeT OBITH Kiiacc
ABTOMOOUIBb, a Takke Kiaccel JlBuratenb, [IOKpbIIIKM W Kiaccel A JpYyTUX dYacreit
aBTomMoOmig. B pesynbrate 00beKT kilacca ABTOMOOWIIb OyJEeT COCTOATH U3 O0BEKTa Kiacca
JlBuratens, yerbipex 0ObekTOB Ilokphimiek u T. A. Arperauuud BHU3yaIM3UpPYIOT B BHJE
JWHANA C POMOMKOM Y KJIacca, SBISIOMIETOCS IEeTbIM:

Whole Part

Pucynok 3.12 - CBsa3p arperanus
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B nomonnenme k mpoctoit arperaruu UML BBOAMT Oojiee CHUIIBHYIO PA3HOBHIHOCTH
arperanuy, Ha3bpBaeMylo Kommno3uiueid. COrJacHO KOMIIO3UIIMH, OOBEKT-4aCTh MOXKET
MIPUHAJICKATh TOJBKO €IWHCTBEHHOMY IIEJIOMY, M, KpOME TOro, KakK IPaBWIJIO, YKU3HEHHBIHU
[UKI YacTed COBMATAeT C IHMKJIOM IEJIOr0: OHU >KMBYT W yMHpPAIOT BMecTe ¢ HuM. JIroOoe
yAQJICHHUE 1IEJIOTO PACTIPOCTPAHSIETCS HA €r0 YacTH.

Takoe KackaJHOE YyJalleHHEe HEPEeIKO pacCMaTpUBaETCAd KaK YacTh OIpPEACIICHUs
arperaiyu, 0JJHaKO OHO BCETJIa T0JIpa3yMEeBaeTCsl B TOM cllydae, KOTJla MHOKECTBEHHOCTh POJIH
cocrapnsier 1..1; Hampumep, ecnu HeoOXxoauMO yaanuTh KimeHTta, TO 3TO ynaleHue IO0KHO
pactpocTpaHUThCS U Ha 3aKasbl (M, B CBOIO ouepenb, Ha CTpoKH 3aKa3a).

006061menus (HacienoBanue)

O0600menue (HacIeI0BaHKE) - 3TO OTHOIICHUE THIIA 00IIee-9acCTHOE MEXKTY dJIEMEHTaMH
mojenu. C momoripio 0000meHui (generalization) mokas3bIBarOT CBsA3M HACIEAOBAHHUS MEXKIY
JBYMsI KJIacCaMH.

BurlimoTesHes nans30saTens
Huz
Anper
Tenedou
PeruCTPALMOHHLH HOMED
Pervcpaums |)
(g perwcrpaiye ()
%
I
YTaTent MiTaTess ¢ NP4SOM BHKOLE
(pwen B wrmaren SNEMEHTL BPEMEHAONG NOM3I0BNA

MaKCHMANLHOE BPEMA NDMI03HHS

A

—_—

Corpynaa Gafmmorem Cryngsr

Orgen Gaxynurer
Tenedon oTRER [Jlouiaumni agpec

Pucynok 3.13 - [Ipumep cBsi3u Haciel0BaHUE

bonpmmHCTBO 00BEKTHO-OPUEHTUPOBAHHBIX SI3BIKOB HEIOCPEICTBEHHO
NONJEPKUBAIOT KOHIIETNIO HacienoBaHus. OHa MO3BOJIIET OJHOMY KJIAcCy HacleaoBaTh
BCE aTpUOYTHI, ONEpaluy U CBsA3M Jpyroro. HacnenoBaHue makeToB O3HAYaeT, YTO B IaKeTe-
HACJICAHUKE BCC CYIIHOCTHU IMaKETa-IIpcaKa 6YJIYT BUIHBI 11O CBOUMU COOCTBEHHLIMH UMEHAMHU
(T.e. MpocTpaHCTBAa UMEH 00benuHsIOTCs). HacnenoBaHue moka3blBaeTCsl CIUIOIIHOW JIMHHEH,
UIyIend OT Kilacca-moToMKa K kiaccy-mpeaky (B repmunosiorud OOII - oT moToMKa K TIPEaKy,
OT ChlHA K OTIy, MJIM OT MojkKiIacca K cynepkiaccy). Co cTopoHbl 6ojee oOIIero sieMeHTa
pucyeTcst O0JIBIION MONBIN TPEYTroJbHUK.

ITomuMo HacnenyeMmbIX, KaKAbI MOJKIAcC HMMEET CBOU COOCTBEHHBIE YHHKAJIbHBIC
aTpuOYTHI, OTIEPAITUHU U CBSI3H.

MHO0:KeCTBEHHOCTh

MHuosxecTBeHHOCTh (multiplicity) Mmoka3bIBaeT, CKOJBKO AK3EMIUISIPOB OJHOIO Kjlacca
B3aUMOJICHCTBYIOT C TIOMOILIBIO O3TOW CBS3M C OJHMM D3K3EMIUIIPOM JpYroro Kijacca B
}IaHHI)IfI MOMCHT BPEMCHHU.

Hanpumep, npu pa3paboTKe CHCTEMBl PETUCTPAlMM KYpPCOB B YHHBEPCHTETE MOKHO
onpenenuth Kiaccel Course (Kypc) u Student (ctyaeHT). MeXay HUMH YCTaHOBJICHA CBSI3b: Y
KypCOB MOT'YT OBITh CTYAEHTBHI, & Yy CTYACHTOB — Kypchl. BOmpochl, Ha KOTOpBIA OJKEH
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OTBETUTH IMAapaMeTP MHOXXECTBEHHOCTH: «CKOJBKO KYpCOB CTYACHT MOKET IOoceniaTh B
JaHHbI MOMEHT? CKOJIBKO CTYJIEHTOB MOKET 3a pa3 MOCeaTh OAUH Kypc?»

Tak kak MHOXECTBEHHOCTh JaeT OTBET Ha o00a 3TH BoOMpoca, €€ HHIMKATOPHI
YCTaHABIMBAIOTCSA HAa O0OOWMX KOHIIAX JIMHUM CBS3U. B TpuMepe perucrpanuu KypcOB MBI
pPEIIMIIM, YTO OJIMH CTYACHT MOXKET IOCEIIaTh OT HYJIA 0 YEThIPEeX KYypCOB, a OJUH KYpC
moryT ciymarek oT 0 mo 20 cTyneHToB.

B s3pike UML MIPUHSTHI ONpeACICHHbIE  HOTALMKU s 0003HauYeHUI
MHO>XECTBEHHOCTH.

Taomauua 3.1 - O603HaYeHUsI MHOXKECTBEHHOCTH cBsa3eli B UML

MuokectBennoctTs Suavenme
0.* Homs wim Gomine
1.* Omn wim 6opue
0.1 Houmb wim ogun
1..1 (coxpamennas 3anucy: 1) Posito oauit

HNmena cBsaseit

CBsi31 MOXKHO YTOUHHTH C TIOMOIIBIO UMEH CBSI3€H WM POJIEBBIX UMEH. IMS CBSA3M — 3TO
OOBIYHO TJIATOJI WJIW TJIarojbHas ¢)pas3a, ONMUCHIBAIOINIAS, 3a4eM OHA HyXHa. Hampumep, Mexmy
kiaccoM Person (uenoBek) u kinaccom Company (KOMITaHHS) MOKET CYIIECTBOBATh aCCOLIUAIIHUA.
MozxkHo 3aaaTb B CBA3UM C OTUM BOIIPOC, ABJILACTCA JIA 00BeKT Kiacca Person KiIneHTOM
KOMIIaHUM, €€ COTPYIHUKOM WM BiaaenbieM? UToObl ompeaenuTh 3TO, aCCOLMALUI0 MOXKHO
Ha3BaTh «employs» (HaHUMaeT):

Employs
Company Person

Pucynok 3.14 - IIpumep umeH csizeit

Pou

POJ’[GBI)IC NMCHaA HpI/IMeHﬂIOT B CBA34X accolualiuu HUJIn arperaulzm BMECTO MMCH IJIsA
ONIMCAaHMUS TOrO, 3a4€M OTU CBSA3M HYXHbI. Bo3Bpamasch Kk npumepy ¢ kiaccamu Person u
Company, MOXXHO CKa3aTh, 4TO Kjacc Person urpaer posb coTpyaHuka kiacca Company.
PoneBrie mMeHa — 3TO OOBIYHO WMEHA CYIIECTBUTEIbHBIC WM OCHOBAaHHBIE Ha HUX (pasbl,
VWX TIOKA3bIBAIOT HA JIMArpaMMe pPSAOM C KJIACCOM, HWIPAOIIMM COOTBETCTBYIOUIYIO POJIb.
Kak nmpaBuno, mons3yloTCs WM POJIEBHIM HMEHEM, WJIM UMEHEM CBSI3U, HO HE 00OMMHU Cpa3zy.
Kak u mmena cBs3el, pojieBble UMEHA HE 00s3aTeNIbHBI, UX JAIOT, TOJBKO €CIIH IIeNIh CBS3U HE
oueBuHA. [Ipumep posnei NpuBOAUTCS HUKE:

+Employer +Employee

Company Person

Pucynok 3.15 - IIpumep poneii cBsizeit

ITaker. MexaHusM naxKkeTroB
B koHTekcTe muarpamMMm KJIaccoB, MaKeT - 3TO BMECTUJIMINE JJisi HEKOTOpOro Habopa
KJIACCOB U JAPYTHX MaKkeToB. [[akeT SABIsSETCA CaMOCTOSATEILHBIM IIPOCTPAHCTBOM UMEH.
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Package

Pucynox 3.16 - O6o3nauenue makera 8 UML

B UML Her kakux-In00 OrpaHUYEeHUH Ha MpaBHJIa, IO KOTOPHIM pa3pabOTYMKU MOTYT
WM JIOJDKHBI TPYNIIUPOBATH KIIAcChl B MakeThl. Ho ecTh HeKOTOphle CTaHAApTHBIEC Cly4yau, Korja
Takasi TPYNIHPOBKA yMECTHa, HAalpuMep, TECHO B3aUMOJCHCTBYIOIIME KIIACCHI, WM Oolee
o0uuii ciyyait - pa30reHre CUCTEMbI Ha TTOJICUCTEMBI.

[TakeT Gpu3NUECKU COACPKHUT CYLTHOCTH, OTNPEICTICHHBIE B HEM (TOBOPST, YTO "CYIIHOCTH
NpUHAUIeKAT TMakery"). DTO O3HA4YaeT, 4TO eciu OyJeT YHHMUYTOXKEH IMaKeT, To OyayT
YHMUTOKEHO U BCE €r0 COJIEPIKUMOE.

Cy1iecTByeT HECKOJIbKO Hanboliee paclipoCTPAHEHHBIX MOAX0/I0B K TPYIIHUPOBKE.

Bo-nepBbIX, MOXKHO TPYNIHPOBaTh HUX MO CTEPEOTHNY. B TakoM ciydae moiydaercs
OJIMH TNAakeT C KJIaccaMU-CYUIHOCTSIMH, OJMH C TpaHUYHBIMM KJlaccaMH, OJHH C
VIOPaBISIOMUMH KJaccaMd M T.J. OTOT MOAXOJ MOKET ObITh TMOJE3€H C TOYKH 3PEHUA
pa3MelIeHUs] TOTOBOM CHUCTEMBI, IOCKOJIbKY BCE HaXOSAIIMECs Ha KIMEHTCKUX MallnHax
MOTPAHUYHBIE KJIACCHI YK€ OKA3bIBAIOTCS B OJTHOM IIAKETE.

Hpyroii momxom 3akiarovaeTcs B OOBEAMHCHHH KJIACCOB MO MX (PYHKIIMOHATBHOCTH.
Hanpumep, B makere Security (6e30macHOCTb) COJEp)KaTCs BCE KiacChl, OTBEYANOIIHE 3a
0€30MacHOCTh NPUJIOKEHHUS. B TakoMm ciydyae napyrue makeTsl MOTYT Has3biBaThcsi Employee
Maintenance (Pabota ¢ corpyanukamu), Reporting (IlogrotoBka otueroB) u Error Handling
(Obpabotka omubok). I[IpeumymiecTBO 3TOro MOAXOJa 3aKJIOYAETCI B BO3MOXKHOCTHU
MOBTOPHOTO UCIOJIb30BaHUS.

MexaHu3M MakeToB NMPUMEHHUM K JIFOOBIM 3JIEMEHTaM MOJEIH, a HE TOJIBKO K KJaccaM.
Ecim 10 TrpynnmupoBKM KJIACCOB HE HCIOJIB30BaTh HEKOTOPHIE H3BPUCTHKH, TO OHA
CTaHOBUTCA TNpPOU3BOJIbHOM. OnHAa W3 HUX, KOTOpas B OCHOBHOM ucnoibzyercss B UML, — a0
3aBUCHUMOCTb. 3aBHUCHMOCTb MEXAY IBYMsl IIaKeTaMH CYLIECTBYET B TOM CIydae, €CIH
MEXy JIOOBIMU JABYMS KJIacCaMH B IMAKETaX CYLIECTBYET Jt00asi 3aBUCHMOCTb.

Takum o6pa3om, nuarpaMma IakeTOB IPEACTaBISET COOOH AMarpammy, coAepKallyro
MAKeThl KJIacCOB M 3aBUCUMOCTH MeXAy HUMHU. CTpOro roBops, MaKETbl U 3aBUCHUMOCTH
SBJISIIOTCSL JIEMEHTAaMM JMarpamMMbl KJ1accoB, TO €CTh JUarpaMma HakeToB — 3To ¢opma
JarpamMmbl KJIacCOB.

—

— Entities

Boundaries

Pucynok 3.17 - IIpumep nuarpaMMbl ITakK€TOB
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3aBUCHUMOCTb MEXAY IBYMs 2JIEMEHTaMH UMEET MECTO B TOM CIIy4ae, €CJIM U3MEHEHHs B
OTNpENeICHUH OJHOTO D3JEMEHTAa MOTyT TIIOBJIE€Yh 3a CO0OH HM3MeHeHus B JpyroM. Yro
KacaeTcs KJIaccoB, TO MPUUYMHBI ISl 3aBUCUMOCTEI MOTYT OBITh CAMBIMHU Pa3HBIMHU:

- OJIMH KJIACC MOCHUIAET COOOIIEHUE IPYTOMY;

- OJIMH KJIaCC BKJIKOYAET YacTh JAaHHBIX JPYIOro KJjacca; OUH KJIacC UCHOIb3YET OPYroi
B KaUeCTBE I1apaMeTpa olepaluu.

Ecnu knace Mensier cBoil mHTepgeiic, To t000e coOoOIIeHHe, KOTOPOe OH IOCHLIAET,
MOJKET YTPaTUTh CBOIO CHUILY.

ITakeTsl He AalOT OTBETa Ha BOIPOC, KAKMM OOPa3oM MOXHO YMEHBIIUTb KOJIUYECTBO
3aBUCUMOCTEN B Balllell CUCTEME, OJIHAKO OHU ITOMOTalOT BBIJEJINUTH ITH 3aBUCUMOCTH, a M1OCIIE
TOr0, KAK OHM BCE OKaXYTCsl Ha BHUJY, OCTaeTcs TOJIBKO NOpadOTaTh HAJ CHU)KEHHEM HX
KoinuuecTBa. JluarpamMmbl IaK€TOB MOXXKHO CUHMTaTh OCHOBHBIM CpEACTBOM YIIPaBJICHHUS
o0mmel CTPYKTYpPOM CUCTEMBI.

[TakeTsl SBIAIOTCA >KU3HEHHO HEOOXOAMMBIM CpPEIACTBOM JUISl OOJBIIUX MPOEKTOB.
Hx crenyer ucmonb3oBaTh B TeX CiydasX, KOIJa JAuMarpaMma KJIacCoOB, OXBaThIBAIOLIAs
BCIO CHCTEMY B II€JIOM M pa3MelIeHHas Ha eIWHCTBEHHOM JcTte Oymaru ¢opmara A4,
CTaHOBUTCS HEUUTAEMO.

ITocTanoBKa 3a1a4M K MpaKTHYecKoil padoTte 8

1. I3yuuts npesuiaraeMblii TEOPETUUECKUI MaTepual.

2. IlocTpoiite AuarpaMmy BapHaHTOB MCIIOIB30BAHUS Il BEIOPaHHOW WH(POPMALIMOHHOM
CUCTEMBI.

3. IlocTpouth OTUYET, BKIIOYAIONIMI BCE IIOJyYCHHBIE YPOBHU MOJICIH, OIHMCAaHUE
(YHKLMOHAJIBHBIX OJIOKOB, MOTOKOB JaHHbBIX, XpPaHWINI U BHEUIHUX 00BbeKkTOB. IIpencraButh
OTYET 110 IPAKTUUYECKOHN paboTe AJisl 3alUThI.

BapuanThl HHAUBUAYAJNBHBIX 3aJaHUM

B cooTBercTBHM ¢ yKazaHHOW MpeAMETHOM OO0JAcThI0O M KJIACCOM pa3padaThiBacMoO
UH(POPMALIMOHHOM CHCTEMBI TOCTPONTE JUarpaMMy BapHaHTOB MUCIOJIb30BAHUS JUIs BBIOpAaHHON
MH(OPMALIMOHHON CUCTEMBI, BBINOJIHUTE pealn3alllio BapHAHTOB HCIOJIb30BAHUS, MOCTPOMTE
JarpaMMy COCTOSIHUM JJIs1 KOHKPETHBIX 00BEKTOB MH(POPMALIMOHHONW CUCTEMBI.

Tabnuna 8.2 — lnnuBuyanbHble 3aJaHUS

No [TpenmeTHas ob6nacthb Kimacc UC

1 Cxian MRP

2 ITpon3BOACTBEHHOE NPENIPUITHE ERP

3 ToproBoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrtpouTtenbHoe NpeaArnpusITHe NC yuyera

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

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPHUSITHSI DKCIepTHasi CUCTEMA

Conep:xanue oTyeTa

[To BhImonHEeHHOUW pabore coctaBisieTcss oT4eT. OTUET BBINOJIHSETCS B AJIEKTPOHHOM
Buze. I1o BEIMOTHEHHOMY OTYETY IMTPOBOAUTCS 3allUTa MPAKTUYECKON pabOTHI.
OTyer TO NpPaKTHUECKOH paboTe JMOIDKEH COCTOSITh W3 CIHENYIOIIMX CTPYKTYPHBIX

DIIEMEHTOB:
- TUTYJIBHBIN JIKCT;
- BBOJ/IHAsI YacTh;
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- OCHOBHas 4YacTh (OomucaHue paboThl): JaMarpaMMa BapHaHTOB HCIIOJIb30BAHUS
WH(OPMAIIMOHHON CHUCTEMBI, THarpaMMa COCTOSIHHUH JIJIsl 00bEKTOB MH()OPMAIIMOHHON CUCTEMBI;

- 3aKJIIOYCHHE (BBIBOJIBI).

BBogHas gacTh oTYeTa TOJKHA BKITIOYATH TYHKTHI:

- YCIIOBHE 33]1a4H;

- IOPSIIOK BBITIOJTHCHHUS.

- IPOrpaMMHO-aIapaTHBIE CPEJICTBA, UCIIOIb3yEMbIC TIPU BBITOJIHEHHH PAOOTHI.

3ammuTa oTYeTa MO MPAKTHYECKON padoTe 3aKIIF0YaeTCs B MPEIbSIBICHUHN MPENOIaBaTENIO
MOJTYYCHHBIX PE3yJIbTaTOB B BUjE (ailiia M IEMOHCTPAIMH MOJYYCHHBIX HABBIKOB IPH OTBETAX
Ha BOIPOCHI MPETMOAaBATEIS.

KoHTpoJibHbIE BOPOCHI

1. JlaiiTe onpeneneHUe MOHATUIO «BAPUAHT UCIIOIb30BAHUSY.

2. Kakue TUIIbl CBA3M MOTYT IPUCYTCTBOBATh HA AMAarpaMMe BapHAaHTOB UCIOJIb30BaHUsA?
3. JlaiiTe onpeneneHne MOHATHIO «ICHCTBYIOIIEE JTHIIO.

4. Kakue TUIbl cOOOIEHUI MOTyT IPUCYTCTBOBATh Ha JMarpaMMax B3auMOAEHCTBU?

5. laiiTe onpezeneHue NOHATUIO KJIAcC, 0OBEKT KJlacca.

6. Kem u 1711 uero Moxet ObITh UCIIOIB30BaHA AUArpaMMa pa3MeLleHus?

6. YYEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCHUTIIMHBI

6.1. [lepeyeHb OCHOBHOI 1 TONMOJIHUTEILHOM JUTEPATYPbI, HEOOXOAUMOI /151
OCBOCHHS TUCHUILIUHBI

6.1.1. IlepeyeHb OCHOBHO¥ JIMTEPATYPHI

bapeiesa A.B., bangun K.B., T'onos P.C., Ilepenepsies .M. UnHoBauuu: YuebHoe
nocooue / Ilox obmi. pen. a.3.H., mpod. A.B. BapermeBoii. — 2-¢ uzn. — M.: U3marenscko-
ToproBas koprnopauus «lamkos u K », 2018.

6.1.2. IlepeyeHb 1ONMOTHUTEIBHOM JIUTEPATYPbI
WNunoBanmonneiii MenemxkMenT : kypc nekuuii / FO.H. Kynakos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.denepannun, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

6.2. IlepeyeHb y4eOHO-METOAMYECKOT0 00eCIeYeHHsI CAMOCTOATEeIbHOM PadoThI
o0yyauuxcsi Mo JUCHUNJINHE

1. MGTO)II/ILICCKI/IG YKa3aHuda 10  BBIIIOJIHCHUIO IMMPAKTUYCCKUX pa60T o AHUCHUIIIINHC
((I/IH)KeHepHI)IG KEHCHI: OT MPAKTUYCCKUX 3aaa4 K MHHOBAIITUOHHBIM PCHICHUAM)).

2. MGTO)II/ILICCKI/IG PCKOMEHAAIUNU IJid CTYACHTOB IIO OpraHHU3alliun CaMOCTOSITEIIbHOM
pa6OTBI IO AUCHUIIIIMHE ((I/IH)KeHepHBIe KEWCEI: OT MPAKTUYCCKHUX 3aJa4 K HHHOBAIlMOHHBIM
PCHICHUSAMD.

6.3. [lepeuens pecypcoB HHGPOPMAIHOHHO-TETIEeKOMMYHUKAIIMOHHON ceTH
I/IHTepHeT, HGOﬁXO}]I/IMbIX OJIsA OCBOCHUSA JUCHUITIIMHBI

1. YuuBepcurerckas oudnamnoreka online. http://www.biblioclub.ru.

2. OBC «IPRbooksy. http://www.iprbookshop.ru.

3. DnextponHas 6ubnnoreka CKOV.. http://catalog.ncstu.ru.

4. l'ocynapcTBeHHasi myOnu4Has Hay4yHoO- TexHudeckas OubOnuorteka Poccun. (I'TTHTH
Poccun). www.gpntb.ru.
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MUHUCTEPCTBO HAVKU U BBICIHIET'O OBPAZOBAHNUS POCCUNCKOU
®EJEPALINN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXXJIEHME BBICIIEI'O OBPA3SOBAHNS
«CEBEPO-KABKA3CKUI ®EJEPAJILHBI YHUBEPCUTET»
[Tsturopckuit unctutyt (pununan) CKOY

MeToanueckue yKa3aHus
10 BBIMOJIHEHUIO CAMOCTOSITENIBHBIX padoT
1o auctuiuinie «K MHKEHEPHBIE KEMCBI: OT MPAKTUYECKUX 3A/TAY K
NMHHOBAIIMOHHBIM PEINEHUAM)>

JUTSL CTYZICHTOB HaMPaBJICHHS TIOJTOTOBKH
09.03.02 NadopMartmoHHbIE CUCTEMBI M TEXHOJIOTHHA

[TsTuropck
2026
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BBEJEHUE

Metoauyeckie pEeKOMEHIAIMH  COJepKaT IepeyeHb TeM C  BOMpOcaMHu  JUis
CaMOCTOSITENIbHOM  MpopaOOTKH, TMepeueHb JabopaTopHbIX padOT ¢ BoOmpocamMH st
CaMOCTOSITENIbHOU IPOPaOOTKH.

Metoauueckue yka3aHHsl MOCBSLICHBI Kypcy MH)KeHepHbIe KEWChl: OT MPAKTHUYECKUX
3a/1ad K WHHOBAIIMOHHBIM PEIICHUSM». YIPABIATh IIOJbMHU CIIOKHO. YTPABIATH JIFOJIbMHU
3¢ (PeKTUBHO — HEUMOBEpHO CIOKHO. [loaTOMy MBI M300peTaeM U CMEIIMBAaeM pa3HbIe
MPAKTUKH, aJTOPUTMBI U TEXHOJOTHH KOHTPOJIS, OILCHKH pe3yabTaToB Tpyaa. llepexomum
OT YCTapeBUIMX METOJUK K HOBBIM, CTapaeMcsi y4eCTb BCE HIOAHCHI U PUCKH, TPATHUM BpeMs
U pecypchl Ha TUIAHUPOBAHUE BMECTO pabOTHI 0 HAKATAHHOM.

W3 MHOXECTBa METOJIOJIOTHI HY)KHA OJIHAa ONTHMaJIbHAas M HACTPOCHHAS JIMYHO IOJ Hac
v Haml TipoekT. OJHO JEN0 BBIMOJHATH NIA0JOHHBIC 3a/Ja4d CTPOTO IO CKPUNTAM W3 KHUTH,
Ipyroe — METOJIOM Tpo0 U omMOOK BBIPAOATHIBATH CBOM CHEIHATbHbIE HHCTPYMEHTHI IS
ydeTa IpUOPUTETOB KoMmaHuu. [loaTromy npoekTHbii MeHeKMeHT (PM), To ecTh METOI0I0THSI
yIpaBiIeHUs] KOMIIAHUEH C JeleHueM Bced paboThl HA MPOEKTHI, CTAHOBUTCA MOMYISPHBIM
BO BCEX OTPACIIAX.

MHorue KOMIaHHH TOJIBKO ceidac MepexoasarT OT KiIaccudeckoil (oTpaboTaHHas, 4acTo
OIOpOKpaTHYecKass  CXeMa) K MPOEKTHOM (Kakjgash  3ajadya  OTAENbHO,  JIeJIeTHUpPOBaHUE
OTBETCTBEHHOCTH ) MOJIeTH yrpaBieHus. OOl MEHeXKMEHT Ui IpeIITPUHUMATENS CBOAMIICS
K TOMY, YTO €CTh PYKOBOJWUTEIh W HUCIOJNHUTENb 3a1aud. JIMCIHIIMHA B3aUMOJICHCTBUS
3aBHceNa OT TOro, Kak mpomnucaHo B mabnoHe. [11adiaoH xe Obul BOUT B pa3yMbl BCEX OAMHAKOBO
net 3tak 20-30 Hazaa. TosbKo 3TOT MIA0IOH YK€ HE MPUMEHHUTH K HOBBIM YCIIOBUSIMH MHPOBOTO
PBIHKA.

HcToprueckn Bce HAYaIOCh C TOTO, YTO B IEpHOJ] iepecTpoiiku 90-X TOI0B cama JIOTHKa
BeJieHUsl Ou3Heca Oblla HapylleHa HACTOJIBKO, YTO TMOMBITKH TMOCTPOUTh HOBYIO pPabOuyro
KOHIIETIIUIO YIIPABICHUS B MIJUICHHYM CO3/aJT TEPMHUH «KOMITaHUS-OTHOAHEBKay. KoHmenmmn
TaKUX KOMIIAaHUI TPOBEPsUIMCh HA MPOYHOCTh W TONBKO oaHa W3 10 koMmaHuii cyiiecTBOBala
o6ompme momyroma B 2000-x. [lapamienbHO OCTaBIMCh MHOTOJETHUE — MPEIIPUSTHS,
KapAMHAIEHO MEHAACH KaXKIbIe JIET 5 4TOOBI BBIKUTH B TIEPHO]I TIEPEMEH.

B 2010-x nH(pOpMalMOHHBIA B3pbIB UHTEPHETA Clejall JOCTYIHOW BCIO pa3pO3HEHHYIO
0a3y HapabOTOK EBPOMEHCKOTO U aMepHKaHCKOro OuzHeca. M3 TOHH MONE3HON U MYCOPHOM
WH(OPMAIIUK BPOJIC «YTO TAaKOE YIPABJICHHE IMPOCKTAMH U COBPEMEHHBIM MEHEDKMEHTY, «KaK
pacmpenensiTth  O0S3aHHOCTH,  MPABWJIBHO  MPEAYrajablBaTh W COKpalaTh  PHUCKU»
MPEIIPUHAMATEIN JO0 CUX TOp BBIOMPAIOT KPYNMUIBI 3HAHWH, NPHUMEHUMBIX HMEHHO
B UX KOMITaHUSX.

Celfyac MBI CIIEIIM B HOBOCTSIX KaK MPUOBLIbHBIE KOPIOPALMK PACTYT U PacIaaloTcs
Ha TI0JIpa3/IeJICHUS, IOKYIIAIOTCS U MIEPSKUBAIOT CTPYKTYPHBIC CIUSHUSA. 32 KOKIBIM aKTOM
KYIUTA-TIPOJIAKU OT/IeNIa KPOETCS CIOKHAsI CeTh MPOEKTOB (TaKEThI, TPUIOKEHUS, PACITUPEHUS
JUTsE Opay3epoB), CBS3aHHBIX I10 Pa3HBIM KpUTepusM. Korjga MEHSIOTCS KPUTEPUH, MEHSETCS
JIEJICHUEe MPOEKTOB Ha rpynmbl. FIMEHHO M3MEHEeHHe TpyNImUpOBKH U coobmaoT HaMm B CMU.
BHyTpH e KOMITAaHUY TIPOOKAIOT paboTaTh, a MPOSKTHI BEIYTCS HEMIPEPHIBHO.

IT project management (PM)— »53T0 nucHMIUIMHA, YTO OOBEIUHSCT TPOICIYPHI,
MIPUHIIMITEI ¥ TIOJTUTUKY BeJeHus On3Heca. OHa pYKOBOJHT IMTPOSKTOM OT Pa3pabOTKH KOHIICTIIIHN
JI0 3aBEPIICHHSI IPOCKTA.

O6mmit  (PpyHKIIMOHABHBINA) ¥ MPOEKTHBIA MEHEHKMEHT OTIWYaeTCs TeM, UTO
(GYHKIIMOHATBHBIA MEHEKMEHT cTabuiieH. Ero mens: moaaepxaTh U MPUYMHOXHUTH Ka4CTBO U
3¢ (PEeKTUBHOCTh TPOTPaMMHOTO TIPOAyKTa. EcTh oTpabGoTaHHBId 11a0JI0H, OH padoTaer
MOCTOSTHHO. [IpOEKTHBIN MEHEKMEHT U3MEHYHB. Lle/b MpOeKTHOTO MEHEIKMEHTA: TOCTUTHYTh
pe3ynbTaTa JII000H 11eHOH, yuuThiBas, uTo ecTh deadline.
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[IpuumHO¥ mepexoma oOT o0mIero MeHeKkMeHTa K PM  wamie Apyrux CTaHOBHTCS

HA/IGKHOCTh — BMECTO OTHOCHTEIBHOM aOCTPaKTHOM MEPCHEKTHBBI K MpPEACcKa3yeMbIM
pe3ysbTaram.
Mexnynaponnas  Accoumauus — YnopasineHus — IIpoextamum  (IPMA)  mposeina

UCCIIeIOBaHME, IO pe3yjbTaTaM KOTOPOrO HOBBIM MOJIXOA CIKOHOMHUT BaM okojio 20-30%
BpeMeHu u 15-20% pecypcos.

Uem ornuyarorcs Muadpopmanmnonnsie TexHonoruu ot apyrux otpacieit? Cyns mo UT-
dopymam, 3aBUCHMOCTBIO MPOrPAMMHCTOB OT T'aPKETOB, JIOPOTOTO ChIpa M BO3MOXKHOCTH
noexarb Ha bamu. BupryanbHOCThIO Bcell paboOThl U €€ pe3yJabTaToB, HEBO3MOKHOCTBIO
UCTIOJIB30BaHUSl TPOTpaMMBbl  0e3 dIeKTpuyecTBa B Topoae. BakHOCThIO s Oymymmx
IIOKOJIEHUH BCEX HAYYHBIX JOCTH)KEHHUM, YTO BO3MOXKHBI TOJIBKO OJsiarofapsi KOMIbIOTEPHBIM
VMHHOBALIMSIM.

B cTpouTenscTBe pe3ysbTaT CTaTUYHBIM, B IPOMYKTOBOW HMHIYCTPHHM — HCUYEPIIAEMBIH,
a IporpamMMmbl U BUPTYalbHbIH MUP — OECKOHEUHBIH TUHAMHUYHBIN pecypc, 3aBUCAIIUN TOJIBKO
OT HAJIMYMSA MHCTPYMEHTa jJocTyna (rajpkera u cetu). Ilostomy pa3paboTka KOMIBbIOTEPHBIX
TEXHOJIOTUH 00s13aHa OBITH MPOJYMAHHOHN U MPABUILHON H3HAYAIBHO.

Vnpasienne MUT-npoekramMu BKJIOYaeT B ceOs KypUPYIOLIME 3a7ayd I10 YCTaHOBKE
000pyIOBaHUSI W MOJICPHU3AIUKN CETH, pa3pabOTKe MPOTrpaMMHOIO OOECIeUYeHUs, CO3/IaHUI0
BUPTYaJIbHON Cpezbl M 00JaYHBIM BBIUMCIIEHUSM, CUCTEMaM YIIpaBJIEHUs JaHHBIMU U Ou3Hec-
aHaJIUTHKE, BHenpeHue apyrux UT-ycmyr.

B IT npoekTHbIN MEHEIKMEHT MOXKET UJITH T10 TPEM KU3HEHHBIM LIUKJIaM IIPOEKTA!

1. IlporHo3upyemsbiii, onxe waterfall. Tpagumuonnsiii  momxox, gaxe B 2010-x
IIPUMEHSETCS Ha NOPAIOK valle Apyrux. [losTanHbliil JIMHEHHBIA aITOPUTM.

2. Utepanmonnsiii. COBpeMEHHBIN IMOAXO0Jl, B KOTOPOM pacmmmpeHue (pyHKIroHaa
pa3pabaTbiBa€MOro IMPOrpaMMHOIO OOECNEYeHHs C KaXJbIM HOBBIM BBITYCKOM B paMKax
IIPOEKTA.

3. AnantuBHbiil. Agile, Scrum u apyrue MeTobl. Llenu KoMIaHUM U CTpaTerust pa3BUTUSA
MOKET MEHATBHCS HE3aBUCUMO OT IIEPBOHAYAIBHOTO IUIAHA.

1. HEJb 1 3AJJAYN U3YUYEHUS TUCLHUIIIAHBI

Lenbto ocBoeHHs AUCHUIUTUHBI «H)XKEHEpHBIE KEHCH: OT MPAaKTUYECKHX 3a1ad K
MHHOBAIlMOHHBIM ~ peIeHUsIM»  sBiseTcss  (GopMUpoBaHME Habopa HpodecCHOHATBHBIX
KOMIIeTeHIMi OakanaBpa 1o HarnpasieHuto moaroroBku 09.03.02 «MHpopMannoHHBIE CHCTEMBI
U TEXHOJOTMW» JUIs peIleHUs NPUKIATHBIX 3aJad B paMKax HalpaBJI€HHOCTH (Mpoduiis)
«H(OopMaIIIOHHBIE CHCTEMBI i TEXHOJIOTHUI.

3amaud  OCBOGHMsI  JTUCHMIUIMHBI:  M3yYeHME  METOAOJOTMH  MPOEKTHUPOBAHUS
MHHOBAIIMOHHBIX DPELICHUH, IMOJlyYeHHE HAaBBIKOB INPUMEHEHHUS WHHOBAIMOHHBIX MPAKTUK B
00JTaCTH MHXEHEPHBIX PEIICHUH MPAKTHIECKUX 3329 IPOPECCHOHATBHOMN eI TETFHOCTH.

3.TexHosioru4ecKkasi Kapra cCaMOCTOSATEJbHOM padoThI CTyJAeHTa

CpencrBa u OO6beM 9acoB, B TOM YHCIIe
Kot TEXHOJIOTHH

peanusyeMbIx | Bun gesrenbHOCTH OLICHKH CPC | Konraktnas | Beero

KOMIICTEHITHH, CTY/IEHTOB pabora ¢
WHIUKATOpa(oB) npernoiaBaT

eneM
2 cemecTp

-1 [IK-8, | CamocrostensHoe | CobecenoBanue | 315 3,5 35
Na-2 I1K-8, | uzyuenue
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N-1 IIK-11, JTUTEPATYPHI
NJ-2 IK-11
NJI-1 T1IK-8, [ToaroroBka k CobecenoBanue
NJI-2 T1K-8, MPaKTUYECKUM
-1 IIK-11, 3aHATHIM 13,5 15 15
WJ-2 IK-11
NJI-1 T1IK-8, [ToaroroBka Joxnan
NJI-2 T1K-8, IoKJIaaa
-1 TIK-11, 9 1 10
WJ-2 IK-11
Hroro 3a 2 cemectp 54 6 60
HUroro | 54 6 60

4. PEKOMEHJAIMU U1 CAMOIIOAI'OTOBKHA

4.1 TloaroroBka K jJexkuusiM. CamocTosiTeJIbHOE H3y4YeHHe JIUTEPaTypPhbl

Tema 1. KonuenrtyanbHble 1 HHGOPMALMOHHbIE MOJe/JIH HHHOBALMOHHBIX
NPOEKTOB
Ba3oBblii ypoBeHb
. Pabounii npoekt nHpOpMaLMOHHOM cucTeMsbl. JlUcUIUIMHA 0053aTeNbCTB.
. TexHuueckuil NpoeKT HHPOPMAIITMOHHOMN CHCTEMBI
. YripaBieHue NpoeKToM HH(POPMAIIMOHHON CHCTEMBI
. Kanennapuslii man pazpaboTku MHPOPMAIIMOHHON CHCTEMBI.
. IloHsATHE apXUTEKTYPbl HH(POPMAITMOHHON CHCTEMBI
. OTKpBITast apXUTEKTypa HHPOPMAILIUOHHBIX CUCTEM
. CucreMHas MH)XEHEPHS: TOYKA 3pEHUS U XapaKTEPUCTUKU TOYEK 3PEHUS
. MHO€CTBEHHOCTb TOUYEK 3peHUs IpU pa3paboTKe HHPOPMAITMOHHOMN CUCTEMBI
. XapakTepucTHUKU UHHOPMAIIMOHHON cUcTeMbl. IHTepaKTUBHOCTS, usability
10. [TpumeHeHne MTHCTPYMEHTOB MOACTHPOBAHUS HHPOPMAIIMOHHBIX CHCTEM.
IHoBbIIEHHBIN YPOBEHD

1. IlpuMeHeHne HWHCTPYMEHTOB pa3pabOTKM HHPOPMAIMOHHBIX CHUCTEM. SI3BIK
IpOTrpaMMHUPOBaHUs, OJIOK-CXeMa, JOKYMEHTUPOBAaHUE, CPEJCTBA Pa3pabOTKU alropuTMUYECKas,
3¢ (PEeKTUBHOCTH aNTropuTMa

2. Yupasnenue TpeOOBaHUAMU K HHPOPMAITMOHHON cUCTEME

3. Bugpl TpeboBaHMi K WH(POPMAIMOHHOW cHCTeMe: (YHKIMOHAJIbHBIE TPeOOBaHUS,
He(YHKIIMOHATILHBIC TPEOOBAHMUSI.

4. CpoiicTBa TpeOoBaHU K MHOOPMAITMOHHON CUCTEME: SICHOCTh M HEJABYCMBICIEHHOCTD,
MOJTHOTa ¥ HEMPOTUBOPEUYUBOCTh, HEOOXOIUMBIN YpPOBEHBb JETATU3ALMH, MPOCIEKHUBAEMOCTb,
TECTUPYEMOCTh U IPOBEPSIEMOCTh, MOIUPUIUPYEMOCTb.

5. ®opmanuzanus TpeOoBaHui K HHGopManuoHHONW cucreMe. Llukn paboTsl ¢
TpeOOBaHUSIMHU

6. IToHsTHE KOHPUTYPAIIIOHHOTO YIIPABICHUS TPOEKTOM WH(POPMAIIMOHHON CHCTEMBbI

7. Ynpasnenue BepcusMu nHpopMannoHHou cuctemsl. [lonsaTue "BeTku" mpoekra

8. Ynpasnenue coopkamu mpu pa3padboTke HHHOPMAIIMOHHON CHCTEMBI

9. CpencrBa BEpCHOHHOTO KOHTPOJISI HHPOPMAIIMOHHON CUCTEMBI

10. Enununsl koHdurypaunonnoro ynpasienus. [lonstue baseline.

O©OoOo~NOoO Ol WwWwN -
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Tema 2. OHTOI0THYECKHE MOIeTH HHPOPMAIIMOHHBIX CHCTEM
ba3oBblii ypoBeHb

1. IlpuHuuMIbEl BepudUKALUU U TECTUPOBAHUS

2. Bepudukanus v BaJuIaus NPOrPaMMHBIX TPOJTYKTOB

3. IloHsTHE TECTUPOBAHUS IPOTrPAMMHBIX CPEJCTB

4. Metonpl BeprupHKai 00BEKTHO-OPHEHTUPOBAHHBIX POTPaAMM

5. KauecTBO M HaIe)KHOCTh IPOrPAaMMHOT'0 00eCIeueHHMsI

6. IIpodumu OTKPHITHIX HHPOPMALIMOHHBIX CHCTEM

7. OyHKIMOHAIbHBIE M TEXHOJOIMYECKHE CTaHJapThl pa3palOTKH MPOrpaMMHBIX
KOMILIEKCOB

8. IlpuHIMIBI OpraHU3aluy NPOEKTUPOBAHUS U MPOrPAMMHBIX KOMIUIEKCOB

9. 3agaum obecriedyeHus: Ka4ecTBa MPOrPaMMHBIX KOMIIOHEHTOB

10. Metoapbl uccie0BaHUs KauecTBa IPOrPaMMHbBIX KOMIIOHEHTOB

IloBBIlICEHHBIN YPOBEHD

. OyHKIIMOHAIBHBIE U TEXHOJIOTHYECKHE TPeOOBaHUS K IPOrpaMMHBIM KOMILJIEKCaM
. ApXHUTEKTypa MpOorpaMMHBIX KOMIUIEKCOB JJIsl UH()OpMATH3AINUN TPEATIPUSATHIA,
. CranzapThl IPOEKTUPOBAHUS IPOIPAMMHOT0 00eceueHus
. CranmapThl pa3pabOTKH IPOrPaMMHOTO OOECTICUCHUS
. MeTtonbl pa3paboTKu MPOrpaMMHBIX KOMIUIEKCOB JUIsl peILeHHsI TPUKIIAAHBIX 33134
. MeTo/1pl OLIEHKH CII0KHOCTH aJIrOPUTMOB U POTrpaMM
. Meronpl TecTUpOBaHUS U JOKYMEHTUPOBAHMSI IPOIPAMMHBIX KOMILJICKCOB
. OcHOBHBIE COCTaBHBIE HH()OPMAITMOHHON CHCTEMBI M HX XapaKTEPHCTUKA.
. MHOroypoBHeBas apXUTeKTypa HH(OPMALIMOHHBIX CUCTEM

10. MonenupoBaHue CTPYKTYpbl HH(DPOPMAIIMOHHBIX CHUCTEM, BHUABI MOZENEH, uX
Ha3HaueHUe

O©oOoO~NOoO Ol WN -

Tema 3. OHTOJIOTHS NPeCTABIEHUS JAHHBIX H 3HAHNH B MHHOBAIIMOHHBIX

peLIeHusX
Ba3oBblii ypoBeHb

1 3agaum obecnieyeHust HaJSKHOCTU MPOTPAMMHBIX KOMIIOHEHTOB

2. MeTobl MCCIIeI0OBAaHMSI HAZIC)KHOCTH MPOTPAMMHBIX KOMIIOHEHTOB

3. DKOHOMHUKO-IIPABOBBIE OCHOBBI pa3pabOTKH MPOrpaMMHBIX IPOJYKTOB

4. OOBEKTHO-OpPUEHTUPOBAHHOE MOJECIIMPOBAHNUE, JMarpaMMbl BAPUAHTOB
WCIIOJIb30BaHUS.

5. MHoromnonb3oBaTenbckass MHGOpPMAlMOHHAs CUCTEMa C paclpelneieHHond 0a3oi
JTAHHBIX

6. Pabounii npoekT HHPOPMALMOHHON cucTeMBbl. JIUCIUIUINHA 0053aTeNbCTB.

7. TexHUYeCKUH NPOEKT HHPOPMAITMOHHON CUCTEMBI

8. YnpaBnenue npoekToM HH(POPMAIIMOHHOIN CUCTEMBI

9. KanenmapHslii 11aH pa3paboTKd HHPOPMAITMOHHON CHCTEMBI.

10. [TousATHE apXUTEKTYPHI HHPOPMAITMOHHON CHCTEMBI

IloBbIlICHHBIH YPOBEHD

. MeTpHkH KauecTBa MpOrpaMMHOT0 obecreueHust
. CTaHIapTHBIA METO]T OIIEHKU 3HAYEHUH MTOKa3aTeNeld KayecTBa
. Ynpasnenue kagectsoM [10
. OnTumu3zanus ¥ peuHXKUHUPUHT
. ITHHOBaIIMIOHHBIE ITPOEKTHI.
. TectupoBanue nHOOPMAITMOHHOU CUCTEMBI
. Crannaptuzanus kauecTBa HH(HOPMAIIHOHHBIX CUCTEM
. MeTos! obecnieueHus kauecTBa MHPOPMAIIMOHHBIX CUCTEM
. IlonsiTHEe TecTHpOBaHUS MHPOPMALMOHHONW CUCTEMBI. TecTUpoBaHHE YEPHOTO SIIMKA.
TectupoBanue 6e0To SAMIMKA

10. MlHCTpYMEHTHI TECTUPOBAHUS WHPOPMALIMOHHBIX CHCTEM

O©CoOoO~NOOUITE WDN P
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4.2 TloaAroToBKAa K NPaKTHYECKUM padoTam

IIpakTuyeckas padora 1. KonnenryaiabHble 1 HH(POPMANMOHHBIE MOIETH
HHHOBAIIMOHHBIX MPOEKTOB

1. Yto Takoe KU3HEHHBII LUK IPOTPAMMHOI0O IIPOAYKTa?

2. [laliTe onpeneneHne MoIeu ku3HeHHoro nukia [10.

3. IlpuBeaute 3Tansl pa3pabOTKH MPOrPAMMHOTO CPEJICTBA.

4. Kakue stansl BkitodaeT B ce0st moaenb JKI I1C cornmacao 'OCT 19.102-777?

5. Uro BKJIIOYAET B ceOsI 3Tal MPEIPOSKTHOTO HCCIISTOBAHUS?

IIpakTuyeckasi padora 2. OHTONIOrHYECKHE MO T HHPOPMAITHOHHBIX CHCTEM

1. Ilepeuncnute GyHKIIMOHATHHBIC TPEOOBAHUSI K IIPOTPAMMHOMY MPOJIYKTY.

2. [lepeuncnure 3KCIUTyaTallMOHHBIE TPEOOBAHUS K IPOrPAMMHOMY MPOAYKTY.

3. Ilepeunciute npaBuia pa3pabOTKH TEXHUYECKOTO 3a/1aHUsL.

4. HazoBuTe OCHOBHBIE pa3felibl TEXHUUECKOTO 3aJaHHsl.

5.B KakuxX OTHOUICHHSAX HAXOMATCS 3aKa3uuKk H pa3paboTUMK TMpH BBIPAOOTKE
TpeOOoBaHUl K MPOrpaMMHOMY CPEACTBY?

IIpakTnyeckas padora 3. OHTOI0TUs NPEACTABIEHUS JAHHBIX H 3HAHUI B
HHHOBAIMOHHBIX PelIeHUsIX

1. [Ipeanoxure, KTOo OBl MOr YYacTBOBaTb B (POPMHUPOBAHUM TPEOOBAHMUN IS
YHHUBEPCHUTETCKOW CHCTEMBI PErHCTpaluu CcTyaeHTOB. OOBSICHUTE, IOYEMY IMOUYTH HEU30EKHO,
410 TpeOoBaHUs, CPOPMYIUPOBAHHBIE PA3HBIMHU JIMLAMH, OYAYT IPOTUBOPEUUBBI.

2. Pa3pabarbiBaercst cuctema [1O nmnst aBToMaTm3anmu OMOTMOTEYHOrO KaTajora. JTa
cucrema OyneT cojaepkaTb MH(OPMAIMIO OTHOCUTENIbHO BCEX KHMI B OMOIMOTEKe U Oynmer
noje3Ha OMONMMOTEYHOMY TMepcoHaiy, aboHeHTam M uymrtaTensM. Cucrema [OKHa HMETh
CpeAcTBa IPOCMOTpa Karajora, CpelAcTBa CO3JaHMs 3alpocOB U CPEACTBA, IO3BOJISIOIINE
MIOJIb30BATEISIM PE3EPBUPOBATH KHUTH, HAXOSAIIMECS B JAHHBII MOMEHT Ha pykax. Onpenenure
OCHOBHBIE ONOPHBIE TOUKH 3pPEHUs, KOTOPbIE HEOOXOIMMO YUECTh B CrieHU(UKAIIUN CUCTEMBI, U
MOKKUTE WX B3aMMOOTHOIICHUS, HCIIONIB3YsI TUarpaMMy HEepapXyuu TOUEK 3PEHHUSL.

3. Jlns Tpex TOYeK 3peHHs, ONpENETeHHBIX B CUCTeME OMOIMOTEYHOro KaTasora,
YKQ)KUTE CEPBUCHI M COOTBETCTBYIOIIME JAaHHBIE, KOTOPHIE O0ECIEYMBAIOTCS STUMH TOYKAMHU
3peHHsl, ¥ COOBITHS, KOTOPBIE YIPABIAIOT STUMHU CEPBUCAMHU.

4. Kto pomxeH MpoBOAUTH 0030p TpeboBanmii? Hapucyiite monens mporecca 0630pa
TpeGoBaHUIA.

5. Bama xomnanus ucnonb3yeT CTaHAAPTHBIA METON aHanu3a TpeboBaHuid. B mpouecce
paboThl Bbl OOHAPYKWJIM, YTO STOT METOJ HE YUYHMTHIBAET COLMAJIbHbIE (DAaKTOPBI, BaXKHBIE IS
CHCTEMBI, KOTOPYIO Bbl aHaIHM3HWpyeTe. Bamr pykoBOOWTENh Jan BaM SCHO IOHSTH, KaKOMY
METO/Y aHaJM3a HYKHO cieoBaTh. OOCYUTe, UTO BbI IOJKHBI JIeNIaTh B TAKOH CUTYaIUH.

IpakTuyeckasi padora 4. CemanTHUYeCKOe MO/IeJIMPOBAHNE TIAHHBIX ¥ 3HAHUI B
TeXHOJIOTUSIX 0O0JIBIIMX JTAHHBIX

1. TexHONOTHY TTOCTAHOBKY 33a4¥ MMPOSKTUPOBAHHS WH(OPMAITHOHHOH CHCTEMBI

2. Pa3zpaboTka (GyHKIMOHATIBHBIX U TEXHOJOTUYECKUX TPeOOBAHUHN K MH(OPMAIIMOHHBIM
CHCTEMaM.

3. Pa3zpaboTka KoHLENIUH HHHOPMAIIHOHHON CHCTEMBI.

4. Monenb UHPOPMAIIMOHHOM CHCTEMBI.

5. Pa3zpaboTka TeXHUUECKOTO 3aJaHHsI Ha MPOEKTUPOBAaHHE HH(POPMALIMOHHOMN CUCTEMBI.

IIpakTnueckas padora 5. UndpacTpykTypa NpoeKTHPOBAHUSI HHHOBAIIMOHHBIX
HHKEHEPHBIX peleHui

1. JlaiiTe onpeseneHne MOHATUIO «BapUAHT UCIIOIb30BAHUSY.

2. Kakue TUITBI CBS3M MOT'YT IPUCYTCTBOBATh HA AUarpaMMe BapHAHTOB UCIOJIb30BaHUsA?

3. [aiiTe onpenencHue MOHITHIO «ICUCTBYIOIIEE JIUIIO.

4. Kakue THIIbI COOOIIEHHI MOTYT IPUCYTCTBOBAThH Ha JUarpaMMax B3aMMOICHCTBHS?
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5. [laliTe onpeneneHre MOHITHIO KJIacC, OOBEKT Kiracca.
6. KeM u a11st 4ero Mo>keT OBbITh UCIIONB30BaHA IUarpaMMa pa3MenieHus?

IIpakTuyeckasi padora 6. UHcTpyMeHTa/IbHOE 00ecriedeHHe OHTOJIOTHYeCKOro
MO/1eJIMPOBAHUS HH(POPMALMOHHBIX CHCTEM

1. YnpasieHue nmporpaMMHBIM IIPOEKTOM.

2. IIporecc mranupoBanus coznanus [10.

3. KoHTpOIbHBIE OTMETKH 3TAanoB padorT.

4. lnarpamMmbl IPOLIECCOB U BPEMEHHbBIE IUATrPAMMBI.

5. Bpemennsie u ceTeBbie AMArpaMMBl.

6. Pactipenienienre ncnogHUTENEH MO dTanam

7. Turbl pUCKOB, KOTOPbIE MOT'YT OKa3aTh BIUSHHUE HA JJAHHBIN POEKT

8. Cxema mpoiiecca ynpaBieHUs] pUCKaMU

9. Pe3ynbTaThl aHAIN3a PUCKOB

IIpakTuyeckasi padora 7. Texnosoruu RDF u OWL

1. VYnpasieHue puckamu Ipy MPOSKTUPOBAHUU MPOTPAMMHOTO MTPOIYKTA.
. [Ipouiecc ynpaBineHus: puCKaMH.

. KonTponbHbie 0OTMETKH 3TanoB padoT.

. lmarpaMMBbl IpOLIECCOB ¥ BPEMEHHBIE JUAIPAMMBI.

. BpemeHHbIe U ceTeBbIe TUarpaMMBI.

. Pacnipegenenue ncnoaHuTeneit no aranam

. TUIBI pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HAa JAHHBIA MPOEKT

. Cxema nporiecca ynpapieHUs] pUCKaMU

. Pe3ynbratel ananmza puckoB

O©oo~NOoOOoThwN

IpakTuueckasi padora 8. [[puMeHeHne OHTOJIOrHYECKHUX MoO/IeJieli MHHOBAHMOHHbBIX
NMPOAYKTOB
. TpaguiMOHHBIE METOAMKH YIIPABICHUS TPOCKTAMH.
. Waterfall. Ynpasnenue kputnueckoii nensto npoexra (CCPM).
. Metox kputnueckoro mytu (CPM).
. PMI/PMBOK wmeton.
. 'nOkast merononorus ynpasnenus |T-npoexramu.
. MeToauku 1o yIpaBJIeHHIO W3MEHEHUSIMH:
. Metononorust monenupoBanus coosituii (ECM).
. DKcTpeMaibHoe yrpasieHue npoekramu (XPM).
. IIpouieccHo-opueHTHpOoBaHHbIe MeToAuKH: Lean, Six Sigma, Lean Six Sigma.
10. ITponeccHo-opuenTupoBanHas PM.
11. T'uopunnsie noaxoasl. PRINCE2, PRiSM, Benefits Realization (BRM).
12. Brictpas pa3paborka npunoxenuii (RAD).

O©CoOoO~NO O WDN P

4.3 TIoAroTOoBKA K BHIMOJTHEHHIO CAMOCTOSITEILHOMH PadoThI

JU1st BBITOJTHEHUSI CAMOCTOSATENIbHOM paboThI ciieyeT U3yUUTh TEOPETUUECKUN MaTepHall.
5. TEOPETUYECKU MATEPHAI
METO/IbI 1 CPEJICTBA IPOEKTHOM JEATEJIBHOCTHU B COEPE IT

[IpoGneMbl, KOTOpbIE TPUXOIUTCS pelaTh CHENUaTuCTaM B TIPOILIECCE CO3IaHMs
MPOrpaMMHOTO OOecTeueHus, O4YeHb CIOXHBL [lpupoma 3Tux mpoOieM HE Bceraa sCHa,
0COOEHHO ecliu pa3pabaTbiBaeMasi IporpaMMHasi CHCTeMa HWHHOBallMOHHas. B wacTHOCTH,
TPYIHO YETKO OMNHUCAaTh TE€ JMACHCTBHUS, KOTOpPbHIE [OJKHA BBINOJHATH cucteMa. OnucaHue
(GyHKIIMOHAJIBHBIX BO3MOXKHOCTEH M OTpaHMYEHUM, HAKIIAJbIBAEMbIX Ha CUCTEMY, Ha3bIBaeTcs
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TpeOOBaHUSMU K ATON CHUCTEME, a caM Ipolecc pOopMUpOBaHUs, aHAIKN3a, JOKYMEHTUPOBAHUS U
NPOBEPKH ATUX (PYHKIIMOHAIBHBIX BO3MOXXHOCTEH M OTPaHUYCHUN — pa3pabOTKOM TpeOoBaHUI.

TpeboBanus moapasaensiOTCsl Ha MOJIb30BaTeNIbCKHE U cucTeMHble. [lonp3oBarenbckue
TpeOOBaHUS — OTO ONHMCAHHE HAa ECTECTBEHHOM S3bIKe (IUIIOC MOSCHSIONINE JUarpamMmbl)
GyHKIMH, BBITOJHAEMBIX CHUCTEMOW, W OTpaHHuYEHUM, HakIaJabiBaeMblx Ha He€. CHCTeMHBbIE
TpeOOBaHUS — 3TO OMHCAHUE OCOOCHHOCTEW CHUCTEMbI (APXUTEKTypa CHUCTEMBbI, TPeOOBaHUS K
napamMeTpaM o0OpyAOBaHUS U T...), HEOOXOMUMBIX ISl 2P (HEKTUBHON peanu3anuu TpeOoBaHUMA
MIOJIb30BATEIIS.

Pa3padorka TpedoBanmid

Pa3zpaborka TpebGoBaHMIT — 3TO TPOIECC, BKIIOYAIOIIUNA MEPONPHUSITHS, HEOOXOIUMbBIC
JUISL  CO3JMaHUSl M YTBEPXKIACHHS JIOKYMEHTa, COJEpKallero creuu(ukaneo CHCTEMHBIX
TpeGoBaHuil. Pa3nuyaror yeTsipe OCHOBHBIX ATaria mpoiiecca pa3padoTKu TpeOOBaHUi:

- aHaJIM3 TEXHUYECKOU OCYIIECTBUMOCTH CO3/IaHUS CUCTEMBI,

- hopmupoBanue u aHanu3 TpeOOBAHMIA,

- crienupuIMpoBaHyue TpeOOBaHUM U CO3aHNE COOTBETCTBYIOIIEH JOKYMEHTAIUH,

- aTTecTalMsl 3TUX TpeOOBaHUI.

Ha pucynke 1.1 mokazaHbl B3aUMOCBSI3U MEXIy OSTUMH OSTamaMHd M PE3YJbTaThl,
COITPOBOKIAIOIINE KAXK/IBIN 3Tl Mpoliecca pa3padOTKH CHCTEMHBIX TPeOOBaHUIA.

AHanus
OCYL{ECTBMMOCTH
DopMupoBaHue
v aHanus
TpebosaHum
v Cneuu(buunposenue
Otuert 06 TpeOoBaHMit

OCYLLeCTBUMOCTH

CO37aHNA CUCTEeMbI v AtTecTauua
TpeboeaHui

Moaenu cuctemsl

A 4

Monb3oBaTensbCckue
W CUCTEMHBIE
TpeboBaHWA

A

HokymeHTayma co

cneyuurkaymnen
TpeboeaHWi

Yyv

Pucynox 1.1 - Tlpormecc pazpaboTku TpeGoBaHU

Ho mockonpky B mporecce pa3paOOTKH CHCTEMBI B CHIIy Pa3HOOOpa3HBIX MPUYMH
TpeOOBaHUSI MOTYT MEHSTHCS, yIpaBieHHe TpeOOBaHUSAMHU, T.€. MPOLECC YIpPaBIIECHUS
W3MEHEHUSMU CHCTEMHBIX TpeOOBaHMIi, SBISIETCS HEOOXOJUMOW COCTAaBHOM  YacThiO
JESATETLHOCTH TI0 UX pa3paboTKe.

®opMupoBaHUe U aHAJIN3 TPeOOBAHMIT

Crnenyrommm »TanmoM TIpoliecca pa3pabOoTKu TpeOoBaHUM sBIsSETCS (HOPMHPOBAHUE
(ompenenenue) U aHaTU3 TPEOOBAHMIA.

O6o0mmennas Mojaenp mporecca GOPMUPOBAHUS M aHajdu3a TPeOOBaHMI TMOKa3aHA Ha
pucynke 1.2. Kaxpgas opraHuzanusi HUCIHOIb3yeT COOCTBEHHBIH BapHaHT »d3TOH MOJENH,
3aBUCAIIUN OT “MECTHBIX (AaKTOpPOB”: OMbITa PaOOTHl KOJUIEKTHBA pa3paOOTUYUKOB, THUIIA
pa3pa6aTblBaeM0171 CUCTCMBI, UCITOJIB3YCMbBIX CTAHAAPTOB U T.[.
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Havano
npoyecca

Cneyndmunposaxue

TpebosaHmit

T

A 4

[ N\
AHaAM3 NpeaMeTHON | Onpeenetie [JlokymerTauus
obnactu | NpHOpATETOB CHCTEMHBIX
TpeboBaHuit
{ A
o Paspelwenue
Cop Tpeboeanmit P 2
NPOTUBOPEYMIA

Knaccudmrauyms

TpeboBaHmi
Pucynok 1.2 - [Ipouecc popmupoBaHus 1 aHaiau3a TpeOOBaHUN

[Ipouecc popmupoBanus U aHau3a TpeOOBAaHUI IPOXOAUT YEPE3 PsIZL ITAIIOB.

1. Ananu3 npeaMeTHO# 00iacTu. AHATUTUKUA JOJDKHBI U3YUUTh MPEIMETHYIO 00JacTh,
rzie Oy/eT SKCILTyaTHPOBAThCs CHCTEMA.

2. Coop TpeboBaHmii. DTO TMpolecc B3aUMOACHCTBHS C JHULIAMHU, (OPMUPYIOLTUMU
TpeboBanus. Bo BpeMs 3TOr0 mporiecca mpoaoInKaeTes: aHalIu3 IPeAMETHONW 001acTH.

3. Kimaccudukanus tpeboanuii. Ha stom stame OecopmeHHbIE Habop TpeOoBaHMIA
npeoOpas3yeTcst B JOTHYECKHU CBSI3aHHBIE TPYIIITBI TPEOOBAHUH.

4. Pazpemennie mpotuBopeunii. bes comHeHus, TpeOOBaHHMS MHOTOYUCICHHBIX JIHII,
3aHATBHIX B Iporecce GOpMHUpPOBaHUsS TpeOOBaHMA, OynyT mpoTHBOpeunuBBIMU. Ha 3ToM sTare
OTIPECIIAIOTCS U PA3pELIaAlOTCsl IPOTUBOPEUHS PA3TUYHOTO POAa.

5. Haznauenue mpuoputetoB. B mobomM Habope TpeOoBaHUU OJHU W3 HUX OymayT Oosee
Ba)XHbI, YyeM Jpyrue. Ha 3Tom sTame coBMeCTHO ¢ JIuIamu, (GOpMHUPYIOLIMMH TpeOoBaHUs,
OTNpeeNsaoTcs Hanbosee BaKHbIe TPEOOBaHUSI.

6. [lpoBepka  TpeOoBanmii. Ha  »ToM  sTame  ompenensercs  HMX  IOJIHOTA,
MI0CJIEIOBATEIFHOCTD U HETTPOTHBOPEUNBOCTb.

ITponiecc hopmupoBanust ¥ aHanu3za TpeOOBaHUN IUKIMYECKHM, ¢ 0OpaTHOW CBA3bIO OT
OJIHOTO 3Tana K japyromy. LlUki HauMHaeTcs ¢ aHanu3a IpeIMEeTHOW 00JacTH U 3aKaHYMBAETCS
npoBepkoit TpeboBanuil. IloHnmanue TpeOGoBaHUII NMpeaAMETHOM OONACTH YBEIWYMBAETCS B
KaXXJIOM ITUKJIE TIpoliecca popMUpOBaHUs TPEOOBAHUA.

PaccMoTpuM Tpu OCHOBHBIX NOJAX0Aa K (OPMHUPOBaHUIO TpeOOBaHUN: METO[,
OCHOBAHHBIM HA MHOXKECTBE OTIOPHBIX TOYEK 3PEHUS, CIEHAPUH U ATHOTpaGUIECKHi METOS.

OnopHble TOYKH 3pEHUA

[Tonxon ¢ MCMONIb30BaHUEM Pa3IMUYHBIX OMOPHBIX TOUEK 3peHMs K pa3paboTke TpeOoBa-
HUI NpU3HAaeT pa3lnyHble (OMOPHbIE) TOUKH 3pEHHs Ha MPoOJIeMy U UCIOJIb3YeT UX B KaueCTBE
OCHOBBI TOCTPOEHHUS M OpraHU3aluu Kak mporecca (GpopMUpoBaHUS TpeOOBAaHM, TaKk M He-
MOCPEICTBEHHO CaMUX TPeOOBaHMIA.

PasnuuHble METOIBI NpEIararoT pa3Hble TPAKTOBKH BbIpaKeHUS ''Touka 3peHud’. Touku
3peHHsI MO’KHO TPAKTOBATh CIEIYIOLIUM 00pa3oM.

1. Kak uctoyHuk uH(pOpMalMd O CUCTEMHBIX JaHHBIX. B 3TOM ciydae Ha OCHOBE
ONOPHBIX TOYEK 3PEHUS CTPOUTCA MOJEIb CO3JaHHUS U UCIOJIb30BAaHUS JAaHHBIX B cucreMe. B
npouecce GopMUpoBaHUsl TpeOOBaHHUM OTOMPAIOTCS BCE TaKHE TOUKH 3peHHs ( U Ha UX OCHOBE
OTIpeNieNAI0TCs JaHHbIE), KOTOpbIe OYyAyT CO3AaHbl MM MCIOJIb30BaHbI MPH paboTe CUCTEMBI, a
TaKXe CIocoObl 00PaOOTKH ITUX JAHHBIX.

2. Kak cTpykTypa npeacTaBieHUid. B 3ToM citydae TOUKH 3peHHs] pacCMaTpUBAIOTCS Kak
ocobasi 4acTb Mojenu cucteMbl. Hampumep, Ha OCHOBE pas3iIMYHBIX TOYEK 3PEHHUS MOTYT
pa3pabaTheIBaThCsi MOACTH ""CYIIIHOCTh-CBSI3b'", MOIETTM KOHEUHOTO aBTOMATa  T.1.
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3. Kak monydaTenu CHCTEMHBIX CEpBHCOB. B 3TOM cilydyae TOYKM 3pEHUS SIBIISIOTCS
BHEITHUMH (OTHOCUTEILHO CHUCTEMBI) TOJy4YaTeNIIMH CUCTEMHBIX CEPBUCOB. TOUYKH 3peHUs
MIOMOTAIOT ONPECIUTh JaHHbIC, HEOOXOIUMBIC JUIS BBIMIOJIHEHUS! CUCTEMHBIX CEPBUCOB WIIM UX
yIpaBICHUSI.

Haunbonee 3¢)(heKTUBHBIM MOJAXOIOM K aHAJIU3Y TAKUX CHCTEM SIBIISICTCS MCIOJIh30BAHUE
BHEITHUX  OMOPHBIX TOYEK 3peHHs. Ha ocHOBe »Toro moaxona  paspaboraH
merox VORD (Viewpoint-Oriented Requirements Definition — omnpenenenune tpeboBanuii Ha
OCHOBE TOYCK 3peHHs) s (GOpMUPOBaHUS M aHanu3a TpeOoBaHuil. OCHOBHBIC JTarbl
meroaa VORD mnoka3zanbl Ha pucynke 1.3.

1. Unentudukamust  TOYEK  3pEHHs, TONYYAIONIMX  CHCTEMHBIC  CEPBHCHI, U
UJICHTU(UKAIIHS CEPBUCOB, COOTBETCTBYIOIIUX KAXI0H TOUKE 3PCHUS.

2. CTpyKTYpHpOBaHUE TOYCK 3PCHHSI — CO3[aHUE HEPAPXUU CTPYINITUPOBAHHBIX TOYEK
3perns. OOIIECHCTEMHBIE CEPBUCH MPEIOCTABISIOTCS 00Jiee BHICOKAM YPOBHSIM HEPapXUU U
HACJICTYIOTCS TOYKaMH 3PSHUS HU3IIETO YPOBHSI.

3. JIokyMEHTHpOBaHUE OIOPHBIX TOYEK 3PCHHUsS, KOTOPOE 3aKIYaeTcs B TOYHOM
ONMCAHNUU UACHTU(DUIIMPOBAHHBIX TOUEK 3PEHUS M CEPBUCOB.

4. OroOpakeHHe CUCTEMBI TOUYEK 3pEHUS, KOTOpasi MOKa3bIBAeT CUCTEMHbIE OOBEKTHI, OIl-
peneneHHbIe Ha OCHOBE HH(POPMAITUH, 3aKTFOYCHHON B OMTOPHBIX TOYKAX 3PCHUS.

I3

‘ e
A A
CrpyxTypuposatme LoxymesTposarmne e Orobpaxesme
TO4EK 3PeHIA Tosex 3pess JJ CHCTEMY TONEK 3DEHNS

Pucynok 1.3 - Merox VORD

-

[Ipumep. Paccmotpum ucnonb3zoBanue metona VORD Ha mepBbIX Tpex miarax aHaiau3a
TpeOOBaHUI AJIsl CUCTEMBI CUCTEMBI OJIJIEPKKU 3aKa3a U yuyeTa TOBapoB B OakaieiiHol naBke. B
OakaneiHol JmaBKke AJsl KaXI0TO ToBapa GUKCUPYETCS MECTO XpaHEHHUs (OMpeeleHHas ToKa),
KOJIMYECTBO TOBapa M €ro nocraBimuk. CucTemMa MOANEP KU 3aKa3a M ydeTa TOBapOB JOJDKHA
obOecrieunBath Jo00aBieHHEe WHPOPMAIMM O HOBOM TOBape, HW3MEHEHHWE WU YAaleHUE
uHpopmanuu 00 uUMEIoIeMcs ToBape, XpaHeHue (jo0aBieHUEe, W3MEHEHHUE U yAaJieHue)
uH(pOpMallMK O TOCTABIIMKAX, BKJIIOYAKOIIed B ceOs HasBaHue (GUpMBI, ee aapec U TenedoH.
[Tpy moMonIM CUCTEMBI COCTABISIOTCA 3aKa3bl MOCTaBIIMKaM. Kaxaplil 3aka3 MOXKET COJIEPKATh
HECKOJIbKO MO3UIINM, B KaXKI0M MO3UIIMH YKA3bIBAIOTCSI HANMEHOBAHUE TOBApa U €ro KOJIUYECTBO
B 3aka3ze. Cucrtema mo TpeOOBaHHUIO TOJIb30BaATENs (POPMHUPYET U BBIJAET HA MEUYaTh CISAYIOIIYIO
CIIPAaBOYHYIO HH(OPMALIUIO:

- CIIUCOK BCEX TOBAPOB;

- CIICOK TOBApOB, UMEIOIIUXCS B HATTUYHH;

- CIICOK TOBApPOB, KOJMYECTBO KOTOPHIX HEOOXOMMO MOTOJIHUTD;

- CIIMCOK TOBAapOB, MOCTABISIEMBIX JAHHBIM MOCTABIIMKOM.

[lepBeiM miarom B (opmMupoBaHUM TpeOOBAaHUN SBISETCS HACHTHU(GUKAINS OIMOPHBIX
Touek 3peHus. Bo Bcex meTonax (GopmupoBaHus TpeOOBaHUN, OCHOBAHHBIX HA HCIIOJIb30BAHUU
TOYEK 3pEHHUs, HadanbHass WACHTHU(UKAIMS SBIsETCS HauOoyee TpymHou 3amadedd. OguH U3
MOJIXOJIOB K MICHTU(DUKAIIMU TOYEK 3PEHHS] — METOJl "'MO3TOBOW aTaku', KOTJIa OMpeaestoTCs
MOTEHITMAbHBIE CUCTEMHBIE CEPBHCHI M OPTaHM3AIlMH, B3aUMOJIEHCTBYIOIINE C CHCTEMOM.
OpranusyeTcst BCTpeda JIHI, Y4YacTBYIOIIUX B (QOpMHpOBAaHUU TpeOOBaHUN, KOTOpPHIE
MpeaiaraloT CBOM TOYKH 3pPEHHUSA. DTH TOYKU 3PEHUS MPEJCTABISIOTCS B BUJIE JUArpaMMEI,
COCTOSIIIEH U3 psAsla KPYroBBIX O0MacTed, 0TOOpaKaroIIUX BO3MOXKHBIE TOUKU 3peHus (puc. 4).
Bo Bpems "M03roBoii ataku" He0OX0IUMO UAEHTU(ULIUPOBATH MOTEHIIMAIBLHBIE OIOPHBIE TOUKH
3peHHsi, CHUCTEMHBIC CEPBHCHI, BXOJHBIC JaHHBIC, HE(YHKIMOHAIBHBIE TPEOOBAHUS,
YIPaBIISIONIUE COOBITUS U UCKITIOUUTEIbHBIE CUTYaIUH.
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Crnenyromeit cragueir mporecca (GopmMupoBaHUs TpeOOBaHWUN OyIeT HACHTH(UKAIHI
ONOpPHBIX TOYEK 3peHus (Ha pucyHke 1.4 moka3aHbl B BUJE TEMHBIX KpPYroBbIX oOinacTei) u
cepBHCOB (IOKa3aHbl B BHUJE 3aTCHEHHBIX oOnacteif). CepBUCHI JOJKHBI COOTBETCTBOBATH
OTOPHBIM TOYKaM 3peHus. Ho Moryr ObITh CEpBUCHI, KOTOpPbIE HE TIOCTaBICHBI HM B
COOTBETCTBUE. DTO O3HAYAET, YTO HA HAYAJIbHOM 3Tare "MO3roBOM aTaku'"' HEKOTOPHIE ONOPHbIE
TOYKH 3pEHUS He ObUIM WACHTU(HUIIMPOBAHBI.

Onnara

B

Tadiuue

Noayenme Knuewt Toeape
TO83PY < =NOKYNATEAD > Nposepra
\\/ craTHCTHRN
Saxas
Hannyre HENPORBAEMbIA TOB3P3
108390 Tosap /\
NocTosrit
noKynarens >
Nevars
— BAMMHACTPATOP pr—
NOCTORNMbIE w
NOKYnaTesm Nonysenste
npoRaBey ) fpeAccEct Nepeonpeaenemne
\ ECXMAOK
focrynk Gase
NOCTaBLK Ramen
Nocraska «MNpopasaemuiil Odopmnerine 3axasa
ToB3PY »T083p NOCTABUMKY

Pucynok 1.4 - Jluarpamma uaeHTU()UKAUN TOUEK 3PCHUS

1.1

IIOKa3aHo

pacnpezeneHue

CEPBHCOB

JUIA

HEKOTOPBIX

UIeHTU(OUIIMPOBAHHBIX Ha pucyHke 1.4 Touek 3peHus. OQUH U TOT K€ CEPBUC MOXKET OBITh
COOTHECEH C HECKOJbKMMU TOYKAMH 3PEHUSI.

Ta6J'II/II_[a 1.1- CepBI/ICH, COOTHCCCHHBIC C TOUKAMU 3PCHUA
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JaHHBIX

WNudopmanus, u3BiedeHHass U3 TOYEK 3pPEHUS, HCIOJIB3YeTcs JUIsl 3amoiHeHus ¢GopMm
1abJI0HOB TOYEK 3PCHHS W OPraHM3AIlMM TOYEK 3PEHUS B HEPAPXUI0 HACICIOBAHHS. JTO
MO3BOJIIET YBUJETH OOIIME TOYKH 3PEHHS U MOBTOPHO MCMOJIB30BaTh MH(OPMAIIMIO B UEPAPXUU
HacyenoBanusi. CEpBUCHI, TAHHBIC U YIIPABIISFOIIAs] HHPOPMAIIHS HACTIEAYIOTCS TTOIMHOKECTBOM
Touek 3peHus. Ha pucynke 1.5 mokazaHa 4acTb HEpapXuM TOYEK 3pEHUS ISl CUCTEMbI
HNOJJEPKKU 3aKa3a U y4eTa TOBapOB.

Bce Toukm 3peHus

NOCTaBLYMK COTPYAHMEKN KAMEHTDbI ToBap
KOHCYNbTaHT AAMUHUCTPATO noKynaTtenb MocroaHHbIN

noKkynarens

Pucynok 1.5 - Mepapxus Touek 3peHust

ATTecTanus TpedoBaHMIt

ATTectanus  JIOJDKHA ~ NIPOAEMOHCTPUpOBaTh, 4YTO TpeOOBaHUS  JAEWCTBUTEIHHO
OTIpENIeNIAI0T Ty CUCTEMY, KOTOPYIO XO4YeT MMeTh 3aKa3zuuk. [IpoBepka TpeOoBaHMI BaxKHA, Tak
KaK OIMOKU B crienrdukanuy TpeOoBaHUM MOTYT IPUBECTHU K MEPEIEIKe CUCTEMbI U OOJIbLIINM
3aTparam, eciau OyayT OOHapyXeHbl BO BpeMsl Ipolecca pa3pabOTKH CHUCTEMbl MM TOCHe
BBEJICHUS €€ B dKCIuTyaTanuio. CTOMMOCTh BHECEHUS B CUCTEMY MU3MEHEHUM, HEOOXOIUMBIX IS
yCTpaHEHUs OIIMOOK B TpeOOBAaHUSAX, HAMHOIO BBIIIE, YEM HCIpABICHHE OIINOOK
MPOEKTUPOBAHUS WM KoaupoBaHus. IlpuumHa B TOM, YTO M3MEHEHHE TpeOOBaHUI OOBIYHO
BJI€YeT 3a coOOW 3HAUMTENbHbIE U3MEHEHHS B CHCTEME, I10C/Ie BHECEHUS! KOTOPBHIX OHA JIOJKHA
MPOMTH MOBTOPHOE TECTUPOBAHHUE.

Bo Bpems nporecca aTTecTaliy JOJKHBI ObITh BBIIOJIHEHBI PAa3IUYHbIE TUIIBI IPOBEPOK
TpeOoBaHUM.

1. ITpoBepka mpaBuwiIbHOCTH TpeOoBaHui. [lonb30BaTeNs MOXKET CUMTATh, YTO CHCTEMA
HeoOXoauMa JUIsl BBIIIOJTHEHUS HEKOTOPBIX ompeneieHHbIX (yHkuuid. OnHako nanbHeumme
pPasMBIIUICHUS U aHAJIU3 MOTYT MPUBECTH K HEOOXOIUMOCTH BBEICHHUS JIOTOJHUTENBHBIX WIN
HOBBIX (QyHKIMHA. CucTeMbl MpelHa3HaueHbl Ui pa3HbIX IOJb30BaTEeNIe C Pa3IUYHBIMU
NOTPeOHOCTAMH, U TO3TOMY Habop TpeOoBaHMU OyneT MNpeACTaBIATh COOONH HEKOTOPBIN
KOMITPOMUCC MEXY TpeOOBaHUSMU MOJIb30BaTENIEH CUCTEMBI.

2. IlpoBepka Ha HenpoTUBOpeuMBOCTh. Crienudukanys TpeOOBaHUM He JOJKHA
colepXaTh TPOTUBOpPEYHM. DTO O3HA4aeT, 4YTo B TpeOOBaHMSIX HE JIODKHO OBITh
OPOTHBOPEYAIIUX JAPYr JPYry OTPaHWYECHUN MM Pa3IMYHbIX OINUCAHUN OJHONH M TOH ke
CUCTEMHOHN (YHKIUH.

3. IlpoBepka Ha nmonHoTy. Crienudukanus TpeOOBaHUM JOKHA colepKaTh TpeOoBaHus,
KOTOpBIE OMPEEIIAIOT BCE CUCTEMHbIE (PYHKIIMHN U OTPaHUYEHUS, HaJllaraeMble Ha CUCTEMY.

4. IlpoBepka Ha BBIIOJHUMOCTH. Ha OCHOBE 3HaHUS CYLIECTBYIOIIMX TEXHOJIOIHH
TpeOOBaHUS NOJDKHBI OBITh IPOBEPEHBI HA BO3MOYKHOCTh HX PEAITBHOTO BBINOJHEHHS. 37eCh
TaKXe MPOBEPSIOTCS BO3MOXKHOCTH (pHAHCUPOBAHUS U rpauK pa3pabOTKH CUCTEMBI.
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CymiecTByeT psii METOJOB aTTecTalluu TpeOOBaHUM, KOTOpPHIE MOYKHO HCIOJIb30BaTh
COBMECTHO WJIN KaXKblil B OTJIEIBHOCTH.

1. O630p TpeboBanuii. TpeOoBaHUS CHCTEMHO aHATU3UPYIOTCS PEIEH3CHTAMHU.

2. IlporoTunupoBanue. Ha 3ToM 3Tane npoTOTHIT CUCTEMBI IEMOHCTPUPYETCS KOHEYHBIM
MOJIb30BATENSAM U 3aKka3zyukKy. OHM MOTYT SKCIEPUMEHTHPOBATh C 3TUM IPOTOTUIIOM, YTOOBI
yOeaUTHCS, YTO OH OTBEYAET X HOTPEOHOCTSIM.

3. 'enepanust TeCTOBBIX clieHapueB. B uaeane TpeOOBaHUSA MOJKHBI OBITh TaKHUMHU,
4TOOBI UX PeANH3aLNI0 MOKHO OBLIO IPOTeCTUPOBaTh. Eciiu TecThl uia TpeboBaHmii pa3padarhi-
BalOTCA KaK 4YacTh MpoIlecca aTTeCTallMH, TO YacTO 3TO MO3BOJISIET OOHAPYKUTh MPOOJIEMBbI B
cnenudukanuu. Ecau Takue TEeCThl CIOXKHO WM HEBO3MOXKHO pPa3paboTarh, TO OOBIYHO 3TO
03HAYAET, YTO TPEOOBAHUS TPYAHO BBIOJIHUTH U IO3TOMY HEOOXOAMMO UX MIEPECMOTPETD.

4. ABTOMaTU3UPOBAHHBIN aHaJIN3 HenpoTuBopeunBoctu. Ecin TpeGoBaHUS
NPEJCTaBICHbl B BUJE CTPYKTYPHbIX WIH (OPMalbHBIX CHUCTEMHBIX MOJEJCH, MOXKHO
UCTIONB30BaTh WMHCTpyMeHTanbHble CASE-cpencTBa At  MPOBEPKH  HEMPOTUBOPEYUBOCTHU
Mojenei. J{is aBToMaTH3MPOBAHHON MPOBEPKU HETPOTUBOPEUHMBOCTH HEOOXOIUMO MOCTPOUTH
0a3y JaHHBIX TpeOOBaHWUN W 3aTeM IMPOBEPUTH BCe TpeOOBaHUS B JTOW 0a3e JaHHBIX.
AHanu3aTop TpeOOBaHU TOTOBUT OTYET 000 BCEX OOHAPYKEHHBIX MPOTUBOPEUHUSIX.

[Tosb30BaTeNbCKUE U CUCTEMHBIE TPEOOBAHUS

Ha ocHoBanuu monmydyeHHBIX MOJENIel CTPOATCS MOJIb30BaTENIbCKIE TPEOOBAHMUS, T.€. KaK
OBLIIO CKa3aHO B Hayajie OMMCAHHUE HAa €CTECTBEHHOM SI3bIKE (DYHKILIMU, BBIIOIHIEMBIX CUCTEMOH,
U OTPaHUYCHUM, HAKIIabIBAEMBIX Ha HEE.

[lonb3oBarenbckue TpeOOBAHMS JOJKHBI OINMCHIBATH BHEIIHEE ITOBEJCHUE CHUCTEMBI,
OCHOBHBIE ()YHKIIMH M CEPBUCHI MPEOCTaBIsIEMbIe CUCTEMOM, €€ He()yHKIIMOHATIbHbBIE CBOMCTBA.
Heo06xoanMo BBIIENIUTE OMOPHBIE TOYKH 3pEHHS M CTPYIIIUPOBATh TPEOOBAHMS B COOTBETCTBUU
¢ aumi. [lonb3oBarensckue TpeOOBaHUS MOXKHO 0(OPMUTH KaK MPOCTHIM MEPEUUCICHUEM, TaK U
MCIIOJIb3YS] HOTALMIO BAPUAHTOB HCIIOJIb30BAHUS.

Jlanee cocTaBisI0TCs CUCTeMHbIE TpeOboBaHMs. OHM BKIIIOYAIOT B ce0sL:

1. TpeboBanus k apxuTekType cucrteMbl. Hanpumep, 4ncio u pa3MelieHue XpaHuiauil 1
CEpPBEPOB NPUIIOKEHHUM.

2. TpeboBanus Kk mapamerpaM oOoOpyaoBaHWs. Hampumep, yactoTa MpOIECCOPOB
CepBEPOB U KIUEHTOB, 00BbEM XPaHWIIUIL, pa3Mep ONEPATUBHOW M BHUJEO MaMSITH, MPOIMYCKHAs
CIOCOOHOCTH KaHajia U T.J.

3. TpeboBanust k mapaMmeTrpaMm cucTembl. Hampumep, BpeMs OTKIMKa Ha JeHCTBUE
M0JIb30BATENsl, MaKCHUMAalbHBIA pa3Mep IepefgaBaemMoro Qaitiia, MakCHUMajbHasi CKOpPOCTb
nepeaayy JaHHbIX, MaKCUMaJIbHOE YUCIIO OJTHOBPEMEHHO paboTaoIUX Noab30BaTeNnel U T.1.

4. TpeboBaHUs K IPOrpaMMHOMY UHTepdeiicy.

5. TpeboBanusi Kk  CTpykType  cucrtembl. Hampumep,  MacmrabupyemocTsb,
pacnpenenéHHOCTb, MOYJIBHOCTb, OTKPBITOCTbD.

- MaclITaOUPyeMOCTh — BO3MOXKHOCTb pACIpPOCTPAHEHUS CHUCTEMbl Ha OOJbIIOE
KOJINYECTBO MAIlIMH, HE MPHUBOJAIIAS K MOTepe padoTocrnocoOHOCTH U 3((EKTUBHOCTH, NMPHU
TOM CHOCOOHOCTh CHCTEMbI HapallliBaTh CBOI MOIIHOCTb JOJDKHA ONPEHENAThCS TOJIBKO
MOIITHOCTBIO COOTBETCTBYIOIIETO allapaTHOTO 00ecreueHusl.

- pacrpeieNIeHHOCTh - CHCTEeMa JIOJDKHA TOJJIEpKUBATh pacHpelesiEHHOe XpaHEHHe
JAHHBIX.

- MOAYJBHOCTh - CUCTEMA JIOJKHA COCTOATh M3 OTAENbHBIX MOJYJIEeH, HHTErpUPOBAHHBIX
MEXy COOOH.

- OTKPBITOCTh - HAJUYM€ OTKPBITBIX HHTEpPPEHcoB s BO3MOXKHOM J0pabOTKH U
WHTErPALMH C IPYTUMU CUCTEMAMHU.

6. TpeOoBaHMs TI0 B3aUMOJICHCTBUIO M MHTETPAIMH C JIPYTUMH cHUcTeMamu. Hampumep,
UCTOJIb30BaHUE o00mIeil 0a3bl NaHHBIX, BO3MOXHOCTH IIOJIyUYEHHs JIaHHBIX W3 0a3 JaHHBIX
ornpeaeNEHHBIX CUCTEM U T.JI.
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Texunueckoe 3agaHue

TexHudyeckoe 3agaHue MPEICTABISIET COOOM JOKYMEHT, B KOTOPOM C(OPMYIHPOBAHBI
OCHOBHBIC II€JIM Pa3pabOTKH, TpeOOBaHUS K MPOrPaMMHOMY IPOJYKTY, OMPEIEICHBI CPOKU U
ATambl Pa3pabOTKU U PeriiaMeHTUPOBAH MPOIIECC TPUEMO-CIaTOYHBIX UCIIBITaHuN. B pazpaboTke
TEXHUYECKOTO 3aJaHus Y4YacCTBYIOT KaK TMpEJCTaBUTEIM 3aKa3yhuKka, TaK M IPEIACTaBUTEIIH
UCTIONHUTEINII. B OCHOBE ATOro JOKyMEHTA JIeKAT UCXOIHBbIC TPeOOBaHUS 3aKa3yuKa, aHAJN3
MEePEOBBIX JOCTH)KCHHM TEXHHWKH, PE3YyIbTaThl BBIMOJHEHUS HAYYHO-UCCIIEI0BATEIbCKUX
paboT, NpeANPOEKTHBIX UCCIIEI0BAaHUM, HAYYHOT'O IPOITHO3UPOBAHMS U T. II.

IMopsinoxk pa3padoOTKN TEXHUYECKOT0 3aaHMS

Pa3zpaboTka TEXHHYECKOTO 3aJaHMsI BBIMOJIHSACTCS B CIEAYIOMIEH MOCIeI0BATEIbHOCTH.
[Ipesxne Bcero ycTaHaBIMBAIOT HAOOp BBIMOJHAEMBIX (YHKUUNA, a Takke MepeueHb U
XapaKTEPUCTHKH HCXOAHBIX JIaHHBIX. 3aTeM ONpEACISIOT IEepeYeHb pPe3ylbTaToB, UX
XapaKTEPUCTUKU U CIIOCOOBI MPEICTABICHUS.

Jlanee yTOUHSIOT cpeny (pyHKIIMOHUPOBAHHS IPOTPAMMHOTO 00ECIIeYeHHs: KOHKPETHYIO
KOMIUIEKTAIMIO U TapaMeTpbl TEXHHUYECKHUX CPEJICTB, BEPCHUIO HCIOJIB3YEMOW OMeparioOHHOMN
CHCTEMBI W, BO3MOXHO, BEpCHH M TMapaMeTpbl JPYroro YCTAaHOBJICHHOTO IPOTPaMMHOTO
o0ecrneveHus, ¢ KOTOPbIM IPEICTOUT B3aUMOJCHCTBOBATh OYAylIeMy TPOrPaMMHOMY MTPOJYKTY.

B cnywasx, korma paspabareiBaeMoe MporpaMMHOE oOecreueHHe COOMpaeT W XPaHUT
HEKOTOPYIO HMH(OpPMAIMI0 WM BKIIOYACTCS B YIPaBICHHE KaKUM-JTHOO TEXHUYECKUM
IpOIECCOM, HEOOXOAMMO TaK)Ke YETKO PErIaMEHTHPOBATH ICHCTBUS NPOTPaMMBI B ClIydae
c60eB 000pyAOBaHUS U IHEPrOCHAOKEHUS.

1. O6mmue noyoKeHus

1.1. Texuunueckoe 3amganue oGopmisitoT B cooTBeTcTBUU co crangaprom ['OCT 19.201-
78, TOCT 34.602-89.

1.2. JIns BHECEHMs] U3MEHEHUN U JOTIOHEHUN B TEXHUYECKOE 3aJHHE Ha MOCIEIYIOMUX
CTausIX pa3pabdOTKU MPOTrPaMMBI WJIH MPOTPAMMHOT0 U3EIHS BBITYCKAIOT JOMOTHEHNE K HEMY.
CornacoBaHve M YTBEpXKACHUE JONOJHEHHS K TEXHUYECKOMY 3aJaHMIO MPOBOJAT B TOM K€
NOpsi/IKE, KOTOPBIM YCTaHOBIIEH IS TEXHUYECKOTO 3a/1aHusl.

1.3. Texuuueckoe 3a7jaHue T0JKHO COAEPIKATh CIASAYIOIINE pa3/Iebl:

1) obmue cBeneHus;

2) Ha3HAuUEHHE U LIeTN CO3AaHus (Pa3BUTH) CUCTEMBI;

3) xapakTepUCTHUKa 0ObEKTOB aBTOMAaTH3AIINH;

4) TpeboBaHMS K CUCTEME;

5) cocTaB u coziepkaHue padOT MO CO3/IAHUI0 CHCTEMBI;

6) MOPSIIOK KOHTPOJIS M TIPHEMKH CHCTEMBI;

7) TpeOOBaHUs K COCTAaBY U COJAEPIKaHUIO Pa0bOT MO MOATOTOBKE 0OBEKTa aBTOMATH3AIUH
K BBOJIy CHCTEMEI B JICHCTBHE;

8) TpeboBaHUs K JOKYMEHTHPOBAHHIO;

9) UCTOYHUMKH pa3pabOTKHU.

B 3aBucuMocTH OT 0COOEHHOCTEH MPOrpaMMBbl WIIM TPOIPAMMHOTO U3AEIHS IOIyCKaeTCs
YTOYHSTH COJIEPKAHHE Pa3eioB, BBOAUTH HOBBIC Pa3/Ieibl WA OOBEAUHATH OTICIFHBIC U3 HUX.
[Tpy HEOOXOIMMOCTH JIOMTYCKAETCSl B TEXHUUECKOE 3aJaHNE BKIIOUATh MPHIIOKCHHS.

2. ConepxaHue pasiesioB

2.1. B paznene «O01ue cBeJCHUS» YKa3bIBAIOT:

1) moaHOEe HAaMMEHOBAaHKUE CUCTEMBI U €€ YCIIOBHOE 0003HAUCHHE;

2) mu¢p Temsl WK mWudp (HOMep) 10roBopa;

3) HauMeHOBaHWEe  Mpeanpuatuii  (oObeaUHEHMI) pa3paboTYMKa W 3aKa3dyMKa
(TI0JIB30BaTENs) CUCTEMBI M UX PEKBU3UTHI;

4) mepeyeHb JOKYMEHTOB, Ha OCHOBAaHHHM KOTOPBIX CO3/IaeTCsl CHCTEMa, KeM W KOrna
YTBEP>KICHBI 3TU JTOKYMEHTBI;

5) nmyiaHOBBIE CPOKU Havasla 1 OKOHYaHHS paObOThI IO CO3JJaHUIO CHCTEMBI;

6) cBeneHust 00 UCTOYHUKAX U TOpsiike (PMHAHCUPOBaHUS padoT;
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7) nopsiaok opopMIICHUS U TPEABSIBICHUS 3aKa34UKy PE3yIbTaTOB PabOT MO CO3AaHHIO
CHUCTEeMBI (ee 4YacTed), MO H3TOTOBJICHUIO W HAIagKe OTIENbHBIX CPEICTB (TEXHUYECKUX,
MPOrpaMMHBIX, HH(POPMAIIMOHHBIX) U MPOTrPAMMHO-TEXHUYECKUX (IIPOrpaMMHO-METOINYECKUX )
KOMILIEKCOB CUCTEMBI.

2.2. Paznen «Ha3nauenwe u uenu co3gaHus (Pa3BUTHSI) CHCTEMbBD» COCTOUT U3
10JIpa3/elIoB:

1) Ha3HaYeHHE CUCTEMBIL;

2) uenu co3JaHusi CUCTEMBI.

2.2.1. B mnonpaznene «HazHaueHne CUCTEMB» YKa3bIBAIOT BHUJ aBTOMAaTU3HPYEMOM
JeSITeIbHOCTH (YIpaBleHHE, MPOSKTUPOBAHUE M T. I.) U MEPEYeHb OOBEKTOB aBTOMATH3AIUU
(0OBEKTOB), HA KOTOPBIX MPEIOIAaraeTcs ee UCIOIb30BaTh.

2.2.2. B noapazaene «llenn co3nanus cUCTEMbD MPUBOISAT HAMMEHOBAHUS U TpeOyeMble
3HAYEHUS] TEXHUYECKUX, TEXHOJIOTMYECKUX, MPOU3BOJACTBEHHO-DKOHOMUYECKHX WU JPYIHX
nokasaresjeii 00bEeKTa aBTOMATH3AlMH, KOTOPBIC IIOJDKHBI OBITH JIOCTUTHYTHI B pPE3yJbTaTe
co3ganus VIC, 1 yka3bIBalOT KPUTEPUU OLIEHKH JOCTUKEHHUS LIeNIei CO3/IaHusl CUCTEMBI.

2.3. B paznene «XapakTepucTHKU O0OHEKTa aBTOMATU3AIUN TPUBOISAT:

1) kpatkue cBefeHUS 00 OOBEKTE aBTOMATHU3AlMM WM CCBUIKM Ha JOKYMEHTBI,
CoJIeprKalIye Takyo WH(HOPMAIIHIO;

2) cBeieHUsT 00 YCIIOBHSX SKCILIyaTalik OOBEKTa aBTOMATHU3AIMK U XapaKTePHCTHKAX
OKPYKaIOILEH CPeIbl.

[Tpumeuanue: [{ns CAIIP B pa3znesne JOMOJHUTENBHO MPUBOAAT OCHOBHBIC MApaMETPhI U
XapaKTEPUCTHKH OOBEKTOB MPOSKTUPOBAHHS.

2.4. Paznen «TpeOoBaHUS K CUCTEME) COCTOUT U3 CIEIYIOIIUX MOIPa3AeoB:

1) TpeGoBaHMs K CUCTEME B IIETIOM;

2) TpeboBaHus K QYHKIUAM (3a/1a4aM), BBITIOIHSIEMBIM CUCTEMOM;

3) TpeboBaHMS K BUIaM 0OCCTICUECHHUSI.

CoctaB TpeOoBaHMII K cHcTeMe, BKJIHOYaeMbIX B JaHHbBIA paszgen T3 nHa WUC,
YCTaHaBIMBAIOT B 3aBHCHUMOCTH OT BHJa, Ha3HAUYEHHUS, CHEHUPUUYECKHX OCOOEHHOCTEH u
ycIoBUH (YHKIIMOHMPOBAHUS KOHKPETHOM cuUCTeMbl. B kaxJ1oM mojpasene NpuBOIAT CChUIKU
Ha aeiictByronue HT/I, onpenenstomnye TpedboBaHus K CHCTEMaM COOTBETCTBYIOIIETO BUJIA.

2.3.1. B noapasnene «T'peGoBaHus K CCTEME B LIEJIOM» YKa3bIBAIOT:

- TpeOOBaHUs K CTPYKTYpe U GYHKIIMOHUPOBAHHUIO CUCTEMBI;

- TpeOOBaHUS K YMCICHHOCTH M KBaIU(UKALMU MEepPCOHAla CHCTEMbl U PEXHUMY €ro
paboThI;

- TOKa3aTey Ha3HAYeHUS;

- TpeOOBaHUS K HaJIe)KHOCTH;

- TpeboBaHUs O€30MACHOCTH;

- TpeOOBaHUs K )PrOHOMHUKE M TEXHUYECKOH ICTETHKE;

- TpeOOBaHUs K TPAHCIIOPTAOEIBHOCTH JIJIsl MOABMXKHBIX AC;

- TpeOOBaHUS K AIKCIUTyaTallMH, TEXHUYECKOMY OOCITY>KUBaHHIO, PEMOHTY M XPaHEHHIO
KOMITOHEHTOB CHCTEMBI;

- TpeGOBaHUs K 3aIIKUTe MH(OPMAIMH OT HECAHKIIMOHUPOBAHHOTO JOCTYIIA;

- TpeOOBaHUS TI0 COXPAHHOCTH WH(GOPMAIINHU TIPU aBAPHSIX;

- TpeOOBaHUS K 3aIIUTE OT BIUSHUS BHEUTHUX BO3JCHCTBUM;

- TpeOOBaHUS K TTATEHTHOH YHCTOTE;

- TpeOOBaHUs IO CTAHAAPTU3AIMN U YHU(DUKALIUN;

- IOTIOJTHUTEIbHBIE TPEOOBaHMSL.

2.3.1.1. B TpeGoBaHusAX K CTPYKTYpe U (GYHKIIMOHUPOBAHUIO CHCTEMbI IPUBOJIAT:

1) mepeueHb MOACUCTEM, MX Ha3HAYCHHWE M OCHOBHBIE XapaKTEPHUCTHKH, TPEOOBAaHUS K
YUCITY YPOBHEH HepapXuu U CTEICHU LIEHTPATN3AIMH CHCTEMBI;

2) TpeboBaHUs K Crioco0aM W CPEACTBaM CBSI3U JUIsl HHOOPMAITMOHHOTO OOMEHa MEXITy
KOMITOHEHTaMH CHCTEMBI;
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3) TpeGoBaHUs K XapaKTePUCTUKAM B3aUMOCBSI3€H CO3aBAEMOM CHCTEMBI CO CMEXHBIMHU
cucTeMaMH, TpeOOBaHMS K €€ COBMECTHMOCTH, B TOM YHCJIE YKa3aHHsA O crocobax oOMeHa
uHpopmManyei (aBTOMaTHYECKH, IEPECBUIKON JTOKYMEHTOB, 110 Tene(OoHy U T. I1.);

4) TpeboBaHMs K pekuMaM (pyHKITHOHUPOBAHHS CUCTEMBI;

5) TpeGoBaHUs IO AMATHOCTUPOBAHUIO CUCTEMBI;

6) epCHeKTUBBI PA3BUTHS, MOJIEPHU3ALIMHN CUCTEMBI.

2.3.1.2. B TtpeboBanusx K Tmoka3atensiM HazHaueHus WC mnpuBOIAT 3HAYCHHS
apaMeTpoOB, XapaKTEPU3YIOIIUE CTEIICHb COOTBETCTBHUS CHCTEMBI €€ Ha3HAYCHUIO.

Jns UC ynpaBieHus yKa3bIBaloT:

- IOITyCTUMBIE TIPE/IEIbl MOACPHHU3AIMH U PA3BUTHUS CUCTEMBI;

- BPEMEHHbIE XapaKTEPUCTUKHU, IPH KOTOPBIX COXPAHAETCS] Ha3HAYEHNUE CUCTEMBI.

2.3.2. B nogapaznene «TpebGoBanus K BuUIaM OOECIIEYCHHS» B 3aBUCUMOCTH OT BHIA
CHCTEMBI MPUBOJAT TPEOOBAHUSA K MaTeMaTHUECKOMY, HH(MOPMALIMOHHOMY, JINHIBUCTUYECKOMY,
IPOTPAMMHOMY, TE€XHUYECKOMY, METPOJIOTMYECKOMY, OPTaHU3aI[MIOHHOMY, METOJAWYECKOMY M
Jpyrue BUJiaM 00ecrieueHus: CHCTEMBI.

2.3.2.1. JIns MaTeMaTHYECKOT0 00ECTIEYECHHUsI CUCTEMBI TIPUBOJIAT TPEOOBAHUS K COCTABY,
001acTH IpUMEHEHMsI (OrpaHMUYCHMSI) U CIIOCO0aM, UCIIOIb30BaHUs B CUCTEME MAaTEMaTHUECKUX
METO/IOB ¥ MOJIEJIEH, THUIIOBBIX aJITOPUTMOB U aJITOPUTMOB, TTOIEKAIINX pa3padoTKe.

2.3.2.2. JIna napopManimoHHOTO 00ecIeueHns CHCTEMbI IIPUBOAT TPEOOBAHUS:

1) x cocTaBy, CTpyKType U criocobam OpraHu3aly JAHHBIX B CUCTEME;

2) K “”HPOPMALIMOHHOMY OOMEHY MEX/ly KOMIIOHEHTaMU CUCTEMBI;

3) x "HPOPMAITMOHHOW COBMECTHUMOCTH CO CMEKHBIMU CHCTEMAMU;

4) 1Mo UCHONb30BAaHUIO OOLIECOIO3HBIX W 3aPETUCTPUPOBAHHBIX PECIyOIMKAHCKUX,
OTpacieBbIX KIaccu(UKAaTOpOB, YHUPHUIIMPOBAHHBIX TOKYMEHTOB H  KJacCH(UKATOPOB,
JIEMCTBYIOIMX HA IaHHOM MPEeANPUITUH,;

5) 1m0 MPUMEHEHUIO CUCTEM YIIpaBJIeHUs 0a3aMu JaHHBIX;

6) Kk cTpykType mporecca cOopa, 0OpabOTKH, TepeJadyd JaHHBIX B CHCTEME M
NPEICTAaBICHUIO JaHHBIX;

7) K 3aIIMTe TAaHHBIX OT Pa3pyLIeHUH pU aBapusaX U cOOSX B 3JEKTPONUTAHUN CHCTEMBI;

8) K KOHTPOJTIO, XpaHEHHNI0, OOHOBJICHUIO U BOCCTAHOBJICHHUIO JAaHHBIX;

9) K mnpoueaype MNpUAAHUS IOPUIMYECKON CHIIBI JIOKyMEHTaM, HPOAYLHPYEMbIM
texHuueckumu cpenctsamu UC (B cootBerctBuu ¢ 'OCT 6.10.4).

2.3.2.3. Jlnsd JUHTBUCTHYECKOTO OOECTEUYEeHUs CHCTEMBbl MNPHUBOJAT TpeOOBaHUS K
NPUMEHEHHI0O B CHCTEME S3BIKOB  IMPOTPAMMHPOBAHHUSI  BBICOKOTO  YPOBHS,  SI3BIKOB
B3aMMOJICHCTBUS MOJb30BaTENeH M TEXHMYECKHX CPEACTB CHCTEMBI, a Takke TpeOOBaHUS K
KOJMPOBAaHUIO M JIEKOJAWPOBAHUIO JAHHBIX, K S3bIKaM BBOJA-BbIBOJA JAHHBIX, S3BIKAM
MaHUIYJIUPOBAHUS  JIaHHBIMHM, CpPEJICTBAM OIMCaHUS TMpeAMETHON obnactu (0ObeKTa
aBTOMaTH3allMK), K clloco0aM OpraHu3aliy JUajora.

2.3.2.4. Jlnsg mporpaMMHOTO OOECIIEYCHUs CHCTEMBI TPUBOJSAT IEPEYCHb MOKYITHBIX
IIPOTPaMMHBIX CPEJICTB, a TAKXKe TPEOOBAHUS:

1) K HE3aBUCUMOCTU MPOTPaMMHBIX CpelcTB OT ucnonb3dyeMmbix CBT u onepannonHoM
Cpeabl;

2) K KadecTBy MpPOrpaMMHBIX CpEACTB, a TakXke K crmocobdam ero oOecreueHus u
KOHTPOJIS;

3) Mo HEOOXOIUMOCTH COTJIACOBAHUS BHOBB pa3padaThIBa€MBIX MIPOTPAMMHBIX CPEJICTB C
(OHIOM aJITOPUTMOB U IPOTPAMM.

2.3.2.5. I TeXHAYECKOTO 00CCIICUeHHUS] CHCTEMBI IIPUBOIST TPEOOBAHUS:

1) kK BUIAM TEXHMYECKHX CPEJICTB, B TOM YHCJIE K BUIAM KOMIUIEKCOB TEXHHYECKHX
CPeACTB, TPOTPAMMHO-TEXHUYECKHX KOMIUIEKCOB M APYTHUX KOMIUICKTYIONIMX W3/ICIIHIA,
JIOMTYCTUMBIX K MCIIOJIb30BAHUIO B CUCTEME;

2) K (yHKIMOHAJIBHBIM, KOHCTPYKTHBHBIM M 3KCILTyaTallUOHHBIM XapaKTE€PUCTHKAM
CPEICTB TEXHUYECKOTO 00ECIICUEeHUS CUCTEMBI.
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2.3.2.6. Jlng opraHu3aimOHHOTO OOECTeYeHHUsS] TMPHUBOIAT TPEeOOBaHUS K CTPYKType U
(GyHKIMAM — TOApa3JeNeHHi, y4YacTBYIOIIMX B  (YHKUMOHMPOBAHUH  CHUCTEMBl  HIIH
o0ecreunBaroIIUX IKCIUTyaTalllio;®

2.3.2.7. Jlna wmeronuueckoro obOecrneuenus MC mnpuBomar TpeOOBaHHS K COCTaBY
HOPMAaTHBHO-TEXHUYECKON JTOKYMEHTALMU CHCTEMBbl (IIEpPEYeHb MPHUMEHSEMBIX IIpH ee
(GyHKIIMOHUPOBAHUU CTaHAAPTOB, HOPMATUBOB, METO/IMK U T. I1.).

2.4. Paznen «CocTaB u conepkaHue padboT MO CO3MaHMIO (Pa3BUTHIO) CHCTEMBD» JIOJDKEH
coJlepKaTh MepeyeHb CTaUi U 3TAloB paboT Mo co3JaHui0 cucTeMbl B cooTBeTcTBHH ¢ [[OCT
24.601, cpoku uX BBIIOJHEHMS, MEPEYCHb OpraHU3alMN - HCIOJHUTENCH paboT, CChUIKM Ha
JIOKYMEHTBI, TTOJITBEPKIAIOLINE COTIIaCHe STUX OpraHU3aliil Ha y4yacTHe B CO3JaHUH CHUCTEMBI,
WIIN 3aIUCh, OTIPENIEISIONIYI0 OTBETCTBEHHOTO (3aKa34MK MM pa3paboTUHK) 32 IPOBEIEHUE ITHX
pabor.

2.5. B paznene «TpeboBaHUsI K COCTaBy U COJEPIKAHHUIO padOT MO MOJArOTOBKE OOBEKTa
aBTOMATH3AIlMK K BBOJY CHCTEMbI B JIEHCTBHE)» HEOOXOAMMO MPHUBECTH MEPEYEHb OCHOBHBIX
MEpOTPHUATHIA M MX HCIOIHHUTEJCH, KOTOPHIE CIENYeT BBINOJHHUTH TPH IMOJITOTOBKE OOBEKTa
aBTomartu3anuu kK BBony MC B nelicTBue.

2.6. B cocras T3 na mpoextupoBanne VC mpu Hamu4YuM YTBEPKACHHBIX METOIHMK
BKJIIOUAIOT MIPHUIIOKEHUS, COJepIKAIINE:

1) pacuet oxunaemMoit 3pPEeKTUBHOCTH CHCTEMBI;

2) OIICHKY HAyYHO-TEXHUYECKOT'O YPOBHS CHCTEMBI.

[Tpunoxenus BiIoYaroT B coctaB T3 Ha npoektupoBanue MC 1o corimacoBaHUI0 MEXIY
pa3paboTUYMKOM U 3aKa3UUKOM CHUCTEMBI.

TEXHOJIOI'MM YIIPABJIEHUSA KU3HEHHBIM HUKJIOM HH®OPMALIMOHHBIX
CUCTEM

OO0mme cBeeHus 00 00bekTHOM MoAeaupoBanun UC

CymiecTByeT MHOXECTBO TEXHOJOTMH M MHCTPYMEHTAJIBHBIX CPEICTB, C IOMOIIBIO
KOTOPBIX MOXHO PEaM30BaTh B HEKOTOPOM CMBICIE ONTHUMalbHBIA mpoekT MC, HaumHas c
JTana aHajM3a W 3aKaH4YMBas CO3JaHHMEM NpPOrpaMMHOr0 KojAa cCHCTeMbl. B OosbliMHCTBE
CIIy4aeB 3TH TEXHOJIOTHUHU MPEIBSIBISIIOT BEChMa )KECTKHE TPEOOBAHMUS K TPOIIECCY pa3padOTKU U
UCTOJIb3YyEeMBIM pecypcaM, a TONBITKH TPaHC(HOPMHUPOBATH HX TOJ, KOHKPETHBIE MPOEKTHI
OKa3bIBAIOTCS Oe3ycrnemHbIMi. JTH TexHosioruu mnpeacrasieHbl CASE-cpenctBamu BepXHEro
ypoBHst i CASE-cpeactBamu nonHoro xuzHeHHoro mukia (upper CASE tools unm full life-
cycle CASE tools). OHr He MO3BOJISAIOT ONTUMU3HPOBATH JIEATEIBHOCTh HA YPOBHE OTJEIbHBIX
HJIEMEHTOB INPOEKTA, U, KaK CIEACTBUE, MHOTHE Pa3pabOTUMKU IepellI Ha TaKk Ha3blBaeMble
CASE-cpenctBa HmxkHero ypoBHs (lower CASE tools). OqHako OHHM CTOJNKHYJIHCH C HOBOM
npobiaemMoil — mpoOieMoil OpraHu3ali B3aUMOJCHCTBUS MEXAY Pa3IMYHBIMH KOMaHJaMH,
peaTM3yIONMH MTPOEKT.

YHunduunpoBaHHblii A3bIK 00beKTHO-OPHEHTHPOBAHHOI0 MO/ICJINPOBAHUS

YHupuuupoBaHHblii 36K 00BEKTHO-OpHUEHTHpPOBaHHOTO MozaenupoBanus Unified
Modeling Language (UML) siBusicst CpeiCcTBOM JOCTHOKEHHS KOMIIPOMHCCA MEXAY ASTHMHU
nogxomamMu.  CymmecTByeT — JOCTaTOYHOE  KOJNMYECTBO  HMHCTPYMEHTAIBHBIX  CPEICTB,
nojiepxkuBaronx ¢ nomouibto UML sxu3HeHHbI MK MHGOPMALIMOHHBIX CHCTEM, H,
omnHoBpeMenHo, UML sBnsieTcss mocTaTouHO THOKUM 1T HACTPOWUKH M TIOJIEPIKKHU CrielnpuKu
NeSITeIbHOCTH Pa3InYHbIX KOMaH]] pa3paboTYHKOB.

Coznanne UML nauanoce B okTsiope 1994 r., xorma xum Pambo u I'pagu byu u3
Rational Software Corporation cramu paboraTe Haj oOveawHEeHHEM cBoux MeTogoB OMT u
Booch. B nacrosimee Bpems koHcopuuym mnonb3oBateneii UML Partners Bkirouaer B ceOst
IpeJCTaBUTENIeH TaKMX TpaHIOB HH(POPMAIMOHHBIX TeXHOJOrui, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.
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UML npencrasmisier co00# 00BEKTHO-OPHUEHTHPOBAHHBIN S3BIK
00J1aJat0UK CIEAYIOIIUMHA OCHOBHBIMU XapaKTEPUCTUKAMU:

- SIBJIAETCS SI3bIKOM BHU3YaJIbHOTO MOJEIMPOBAHHUSA, KOTOPBIA O0ecreunBaeT pa3padoTKy
pPEeTNpPE3CHTAaTUBHBIX MOJIENCH Jisi OpraHW3aIlMi B3aUMOJICHCTBUS 3aKa3uWka W pa3padoTIHKa
NC, paznmuunbix rpymm pazpadorunko MC;

- COJICPKUT MEXaHU3MbI PACIIUPCHHUSI U CTICIIUATM3AINH 0a30BBIX KOHIICTIIIUN S3bIKA.

UML — o510 cranmapTHas HOTalUs BU3YaJIbHOIO MOJEIMPOBAHUSA IMPOTPAMMHBIX
cuctem, mpuHsTas koHcopuumymoMm Object Managing Group (OMG) ocensto 1997 r., u Ha
CErOJIHAIIHUNA JIeHb OHA TMOJICPKUBACTCSI MHOTUMH OOBEKTHO-OopueHTHpoBaHHbIMH CASE-
MPOIYKTaMH.

UML BxiroyaeT BHYTPEHHUN HA0Op CPEACTB MOJACIUPOBAHUS, KOTOPBIC CeUac MPUHSATHI
BO MHOTHX METOJaX M CPEACTBAX MOJCIUPOBAHUA. OTH KOHICMIMKA HEOOXOAMMBI B
OOJIBIIMHCTBE MPUKIAIHBIX 3a/1a4, XOTS HE KaxKaas KOHUEHIMS HeoOXoauMa B KaXKIOW 4acTu
KaxJ10T0 nprioxenus. [lonbp3oBaTensm si3bpIKa MPeI0CTaBICHbBI BO3MOXKHOCTH:

- CTPOUTh MOJIEIM Ha OCHOBE CPEACTB sapa, O€3 HCIONb30BAaHHUS MEXaHHU3MOB
pacuupeHus A OOJIbIIMHCTBA TUIIOBBIX MPUIIOKCHHUI;

- 100aBIATH MPU HEOOXOAMMOCTH HOBBIE 3JIEMEHTHI U YCIOBHBIE 0003HAUEHUS, €CIIU OHU
HE BXOJSAT B SIIPO, WM CHEIUAIU3UPOBATH KOMIIOHEHTHI, CUCTEMY YCJOBHBIX OOO3HAaYCHUU
(HOTaIMIO) U OTPaHUYEHUS AJI1 KOHKPETHBIX MIPEIMETHBIX 00IacTel.

MOACIINPOBAHUA,

S3eik UML
—_—m—_———— _—
Anarpamma Ovarpamma [arpamma
EAPHAHTOR Knaccoe COCTOAHWA
MCNONB20BAHKA
Auarpamma HuTerpupoBanHan Ouarpamma
AeATENEHOCTH uoaenb CNOXKHOM nocnefoeaTenk-

CHCTEeMbI

HOCTER

S N

Auarpamma

Huarpamma
KOMNOHEHTOB

—_—

Anarpamma
pazeepTeiBaHuA

KOONEpauum

Pucynok 2.1 - IaTerpupoBaHHast MOAEIb CIOXHON CUCTEMBI B HOTalMu si3p1ka UML

Crangapt UML npennaraer crnemyroomuii Habop Auarpamm JUisi MOACTUPOBAHUS:
1. tuarpamMMbl BapHMaHTOB HCIIOJIb30BaHMs (use case diagrams) — Juisi MOJCIMPOBAHUS
OHM3HEC-TIPOIIECCOB OpTraHM3allMd U TpeOOBaHUM K CO31aBaeMOM CHCTEME);
2 muarpammbl  kiaccoB  (class diagrams) — ans MOAETMpPOBaHUS CTAaTHYECKON
CTPYKTYPBI KJIACCOB CHCTEMBI U CBSI3€H MEXTy HUMH,
3. nuarpammebl oBeieHus cuctemsl (behavior diagrams):
3.1 nuarpamMmel B3aumoierictBus (interaction diagrams):
3.1.1 amarpamMmbl IOCIeI0BaTENBHOCTH (sequence diagrams) u
3.1.2 xoonepaTuBHBIe  auarpamMMmbl  (collaboration diagrams) — s
MOJICIIMPOBAHMS Ipoliecca 0OMeHa COOOIIEHUSMH MEXy 00BEKTaMu;
3.2 muarpamMmbl  coctostHuid  (statechart diagrams) — s MoAeTMpPOBAaHWUS
NOBEJICHUS O0BEKTOB CHCTEMBI NPH MEPEXOe U3 OJJTHOTO COCTOSHUS B JIPYTOE;
3.3 qmarpaMMbl  AesTenbHOCTe (activity diagrams) — misg MOJETMpPOBAaHHS
MOBEJICHUS CHCTEMbl B paMKax pPa3IMYHBIX BAPUAHTOB HMCIOJIB30BAHUS, WIH
MOJIETTUPOBAHUS IEATEIbHOCTEH;
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4. nuarpammsl peanusanuu (implementation diagrams):
4.1 nuarpaMMbl  KOMIIOHEHTOB (component diagrams) — JUIsi MOJEIUPOBAHUS
UepapXul KOMIOHEHTOB (TIO/ICUCTEM) CUCTEMBI;
4.2 muarpamMMmbl  pa3BepThiBaHus (deployment diagrams) — juis MoJenupoBaHUsS
(bU3NUECKO apXUTEKTYpPbI CUCTEMBI.

JluarpaMMbl BADHAHTOB HCMOJIb30BAHUS

[lonsTe BapmaHTa wucnojb30BaHUs (use case) BrepBble BBen MBap SkoOcoH u
npyuaal €My TaKyl 3HauuMOCTb, YTO B HACTOSIIEE BpeMs BapUaHT HCIOIb30BAHUS
MPEBpPaTUIICS. B OCHOBHOM 3J€MEHT pPa3palbOTKH U IJIAHUPOBAHUS MPOCKTA.

Bapuant wcmonp3oBaHUS —TPEACTABISET COOOH  TOCIENOBATEIBHOCTh JCHCTBHIA
(TpaH3aKuMii), BBINOJHAEMBIX CHUCTEMOW B OTBET Ha COOBITHE, HHUIIMHPYEMOE HEKOTOPHIM
BHEIIHUM OOBEKTOM (JIEUCTBYIOIIUM JHUIIOM). BapuaHT HCHOJIB30BaHUS  OMKMCHIBAET
TUMIUYHOE B3aMMOJICIICTBHE MEXIy MOJIb30BaTeleM U cucteMod. B mpocreiimem ciydae
BapHaHT MCIOJb30BAaHUSl ONpENENSIETCd B IpOLecce OOCYKIAEHHS C I0Jb30BaTelIEM TEX
byHKIMI, KOTOphle OH XOoTen Obl peanu3oBarh. Ha s3pike UML BapuaHT MCHONIB30BaHUS
M300paXXaroT CIEIYIONTUM 00pa3oM:

EEIFIIHEIHT HMCNONBE20B2HMA

Pucynok 2.2 - BapuaHT ucnoiap30BaHus

HelicTByromee 1110 (actor) — 3T0 poiib, KOTOPYIO MOJIb30BATENb UTPAET IO OTHOUICHUIO
K cucreme. [leiicTByromue aMua npeacTaBisioT co00i posiu, a He KOHKPETHBIX JIOJCH WM
HauMeHoBaHUs paboT. HecmoTpss Ha TO, 4YTO Ha AMAarpaMMax BapUaHTOB HCIOJIb30BAHUSA
OHM M300paXkaroTcsi B BUJE CTHJIM30BAaHHBIX 4YeJOBEYECKHX (UIYpOK, NeiCTBYrOIIee JHUIO
MOJKET TakKe ObITh BHEIIHEM CHCTEMOM, KOTOpoW HeoO0Xoauma HeKoTopas HHGpopMaius OT
naHHOW cucteMbl. [loka3plBaTh Ha JuarpamMme JEHCTBYIOIIMX JIAL[ CIEAYeT TOJIBKO B TOM
cilly4ae, KOrja WM JeHCTBUTENbHO HEOO0XOAMMBI HEKOTOpbIE BapuaHThI HMcIosb3oBaHMs. Ha
s3pike UML neficTByrolye auna npeacTaBisioT B Buie Guryp:

Pucynok 2.3 - JleficTByroree iuio (aKTep)

JleficTBytolME JIMIA JEISATCS HAa TPU OCHOBHBIX THIIA:

- TIOJIL30BATE]IH;

- CHCTEMBEI;

- IPYTU€ CUCTEMBI, B3aUMOICHCTBYIONINE C JAaHHOM;

- BpeMsl.

Bpemst cTaHOBUTCST ACHCTBYIONIUM JIMIIOM, €CIIM OT HEro 3aBHUCUT 3ayCK KaKuX-JTHOO0
COOBITHII B CHCTEME.

CBsI3M MeXKIy BApPHAHTAMH HCHOJIb30BAHUS M JAefiCTBYIOIIHMH JUIAMH

B s3pike UML Ha jguarpaMmax BapHaHTOB — HCIIOJIB30BaHUS  TOJIEPIKUBACTCS
HECKOJIBKO THIIOB CBSI3€H MEXIy OJ€MEHTaMH JUarpaMMbl. DTO CBSI3W KOMMYHHKAIIHK
(communication), Bxrouenus (include), pacuupenus (extend) u o6o0meHus (generalization).
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CBsA3pb KOMMYHHMKAIIMM — 93TO CBSI3b  MEXKAY BapHaHTOM  MCIIOJL30BaHUS U
nerctByromiuM auuoM. Ha a3pike UML CBSi3M KOMMYHMKalUMU MOKA3bIBAIOT C IOMOIIBIO
OJIHOHAIPABJICHHOH accolManyy (CIUIONIHOW JTMHUH ).

OdoprnTe kpeguT
1 * ANA KAWenTa BaHka
Knueur Ganka

Pucynok 2.4 - [Ipumep cBA3M KOMMYHUKALUN

CBs3b BKJIIOYEHHUS NPUMEHSETCSs B TeX CUTyalUsX, KOIJa HUMEeTcss KakoH-Inbo
(parMeHT MOBEACHUS CHCTEMBI, KOTOPBIA TOBTOpsieTcs Oojiee 4eM B OJHOM BapUaHTE
ucrnonb3oBaHuss. C  MOMOIIBIO TakUX CBs3ed  OOBIYHO MOJAEIMPYIOT  MHOTOKPAaTHO
UCIOJIb3YEMYIO (DYHKIIMOHAJIBHOCTD.

CBsi3p  paclIUpeHMs] INPUMEHSETCS IPU ONMCAHMM H3MEHEHMM B HOPMaJIbHOM
INOBECACHNU CHUCTCMBI. Ona 103BOIsAET BapuaHTy UCIIOJb30BAHUA TOJIBKO IIpH HCO6XOILI/IMOCTI/I
UCIOJIb30BaTh (DYHKIIMOHAIBHBIE BO3MOXHOCTH APYTOro.

z<gxtend>>

- —
Knweut CHATE A8HBIW
CO c4yeTa
S
-
Sy,

<<include>>

BhINONHWTL
ycKopeHHoe
CHATWE AEHer

AyTeHTMhUUMPOBaTL
KNWeHTa

Pucynok 2.5 - [Ipumep cBsI3U BKIIIOUEHMS U PaCILIUPEHUSI

C moMoIplo CBSI3M O0OOIIEHHs MOKa3bIBAIOT, YTO Y HECKOJIBKMX JEHCTBYIOIIUX JIMIL
UMEIOTCS OOIINE YEPTHI.
Cnyxawmi %

Cnymxawma ‘/% Cnyxawmn BpemeHHbIA %
€ NoJYacoBon Ha oKnage CRYXaLmA
onnaTton

Pucynok 2.6 - [Ipumep cBsi3u 000011eHIS

JAuarpammbl B3aumojeiicTBus (interaction diagrams)

Huarpammbl  B3auMonedcTBus  (interaction  diagrams)  ONUCHIBAIOT — IOBEJCHUE
B3aUMOJICUCTBYIOIIMX Tpynmn o00bekToB. Kak mpaBwino, pguarpamMma  B3auMOJICHCTBUSA
OXBaTBIBACT MOBEJCHHE OOBEKTOB B paMKax TOJBKO OJHOTO BapuaHTa HcHosib3oBaHus. Ha
TaKoOM JuarpaMMe OTOOpakaeTcs psa  OOBEKTOB M T€ COOOIIEHUS, KOTOPHIMH OHH
00OMEHMBAIOTCS MEXKY COOOH.

CooOmenne (message) — 3TO CPEACTBO, C TOMOIIBIO KOTOPOTO OOBEKT-OTIPABUTEIH
3arpamuBaeT y 00beKTa MojryyaTess BBIIOTHEHUE OJJHON U3 €ro onepanui.

Nudopmanmonnoe (informative) cooOmieHne — 3T0 cooOiieHue, cHaOkKaroIee 00beKT-
NOJIy4aTeslb HEKOTOpOil nH(popMaIien 111 OOHOBJIEHUS €r0 COCTOSIHUS.
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Coobmenne-3anpoc (interrogative) — 5To cooOlleHre, 3alpallrBaioniee BbIIavy
HEKOTOpO nHpopManuu 00 0ObeKTe-TmoIyJaTene.

NmmnepatuBHOe (imperative) cooOIeHHE — 3TO COOOIIEHHE, 3ampallrBaiolee y
00BEeKTa-TI0yyaTelsl BBIIIOJHEHHE HEKOTOPBIX AEHCTBUM.

CymecTByeT IBa BHJA JMarpaMM B3auMOJCHCTBHS: JUArpaMMBbI MOCIIEA0BATEIILHOCTH
(sequence diagrams) u koormepatuBHbIe auarpammsl (collaboration diagrams).

JuarpaMmma nocjeaoBaTebHOCTH (sequence diagrams)
JlmarpamMma moCIeI0BaTEIBHOCTH OTPAXKAET MOTOK COOBITHIA, MPOUCXOAIINX B paMKax
BapHaHTa UCIOJIb30BAHUS.

Wsan MNpuemmnux 3xpan  |[Ynpasnenwel| Cuer Kaccoswin
Koment KapT ATM ATM Msana annapar
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Pucynok 2.7 - Ilpumep quarpammsbl ocieA0BaTeIbHOCTH

Bce pelicTByromue nMiia moka3aHbl B BEpXHEW yacTH auarpaMmbl. CTpenku
COOTBETCTBYIOT COOOIICHHSM, TIepeaBacMbIM MEXITY JICHCTBYIOIIUM JIMIIOM H OOBEKTOM WU
MEXTy 00BEKTaMHU VISl BBITIOJIHEHUS TPeOyeMbIX (DyHKIIUH.

Ha TUuarpaMMe [I0CJIENOBATEIBHOCTH 00BEKT n3o0pakaercs B BHUJIE
MNPsIMOYTOJIbHUKA, OT KOTOPOTO BHHU3 IMpPOBEJIEHA NYHKTUpPHAS BEpTUKANbHAs JHHHI. OTa
nuHusA HaszpiBaeTcs nuHUen >xu3HU (lifeline) oOwvekra. Ona mpencraBiser coboi ¢GparMeHT
JKU3HEHHOTO IMKJIa O0BEKTa B MPOIECCE B3aUMOICHCTBUSI.

Kaxxnoe cooOmieHue mpeicTaBiIsIeTCs B BUAC CTPEIKH MEXIY JUHUSAMHU XKH3HU JIBYX
00bekTOB. COOOIICHUS TOSBISIIOTCS B TOM TOpPSAKE, KaK OHU IOKa3aHbl HA CTPAHHIIC
cBepxy BHH3. Kaxmoe cooOuieHue momeudaercss Kak MUHUMYM HUMeHeM coobmenus. [Ipu
JKEIaHUU MOXKHO J00aBUTh TaKXKe apryMEHThl U HEKOTOPYIO YIPABISIONIYI0 WHGOPMAITHIO.
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MoxHo moka3zath camonesnerupoBanue (self-delegation) — cooOmienne, kotopoe 0OBEKT
MOCBUTAET caMoMy ce0e, TIPH TOM CTpejKa COOOIIEHHs YKa3hbIBAET HA TY K€ CAMYIO JIMHHIO
KH3HU.

Juarpamma koorepanuu (collaboration diagram)

JlnarpaMmbl KooIepali 0TOOPaXKatoT MOTOK COOBITHI Yepe3 KOHKPETHBIN ClieHApHiA
BapruaHTa HCIIOJIb30BaHUA, YHOPAAOYCHBI II0 BPEMCHH, a4 KOOIICPATHBHBIC OHWAarpaMMbIL
OoJibIlle BHUMAHHUS 3a0CTPSIOT HA CBS3AX MEXIYy OOBEKTaMHU.

Ha nmarpamMme Koomepamuu MpeacTaBieHa BCS Ta HHGOpMAIHs, KOTOpas €CTh W Ha
JMarpaMMe IOCJIEeIOBATEILHOCTH, HO KOOIEpaTHBHAs gUarpaMMa I10-IPYrOMYy OIHCHIBAET
NOTOK COOBITHH. VI3 Hee Jerdye MOHATH CBA3H MEXIy OOBEKTaMH, OJHAKO, TPYJHEE YSICHUTh
[0CJICI0BATEIbHOCTh COOBITHIA.

Ha xoomepatuBHON aumarpaMme Tak ke, KaKk W Ha JuarpamMMe MOC/IeA0BaTeIbHOCTH,
CTpenKd 0003HAYAIOT COOOIEHHS, OOMEH KOTOPBIMU OCYIIECTBISICTCS B paMKaxX JaHHOIO
BapHaHTa UCIIOJb30BaHUS. Nx BpEMCHHaAA IMOCJICA0BATCIbHOCTD YKA3bIBACTCA IIYTCM HYMCpaAlUX
COOOILLIEHUN.

2:CunTaTe Ne KapTil
-

1: MpunATE KapTy

%’41
Hean”: Kninext

5: Beoa RIN-xona (1234)

Pucynoxk 2.8 - [Ipumep nuarpaMMel KOOTIepauu

JAuarpammel kjaaccoB. O0mme cBeieHUs

JlmarpaMma KJIacCOB  OTIPECNISICT THIBI KJIACCOB CHUCTEMBI W PA3IUYHOTO poja
CTaTMUYECKHUE CBS3M, KOTOpPbIE CYIIECTBYIOT MeXAy HHMMH. Ha pamarpamMmax KiaccoB
HU300pakaroTCsl Tak)Ke aTpuOyTHl KIIACCOB, OIEpAIlMU KJIACCOB W OTPAHWYCHUS, KOTOPHIC
HAKJIAJBIBAIOTCS HAa CBS3U MEXKIY KJIacCaMH.

Huarpamma kiaccoe UML - sto rpad, y31amMu KOTOPOTO SIBISIIOTCS DJIEMEHTHI
CTaTHYECKON CTPYKTYphl MpoekTa (KIacchl, MHTEPQEHCH), a JyraMd - OTHOILICHHUS MEXIY
y31aMu (aCCOIMAIiH, HaclieI0BaHNE, 3aBUCUMOCTH).

Ha nuarpamme kiaccoB n300paskaroTcs CIEIYIONINE dJIEeMEHTHI:

- [Taker (package) - HaGOp >71€MEHTOB MOJEIH, IOTUYECKHU CBSI3aHHBIX MEX]Ly COOOM;

- Knacc (class) - onrcanne o01ux CBONCTB TPYIIIBI CXOIHBIX 00BEKTOB;

- Uurepdeiic (interface) - aGcTpakTHBIN Kjacc, 3anarouuii Habop omepanuii, KOTOpble
00BEKT MPOU3BOJILHOTO KJIACCa, CBA3AHHOTO C JaHHBIM HMHTepdeiicoM, MPeIoCcTaBiIseT IPYyruM
0o0OBeKTaMm.

Kaacc

Kimace - ato rpynma cymiHocTei (00BEKTOB), 00JaqarONIUX CXOJHBIMH CBOWCTBAMH, a
WMEHHO, JIAaHHBIMH U ToBeJieHueM. OTAEeNbHBIN MPeICTaBUTENh HEKOTOPOTO Klacca HA3hIBAETCS
00BEKTOM KJIacca WIIH MPOCTO 0OBEKTOM.

[Ton moBenenuneM oObekta B UML moHuMaroTcs nro0ble MpaBuiia B3aUMOJCHCTBUS
00BbEKTa C BHEITHUM MUPOM U C JaHHBIMH CAMOT'O OOBEKTA.
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Ha nuarpammax kmnacc n3oOpaxaeTcsi B BHE MPSIMOYTOJIbHIKA CO CIUIONTHON TpaHUIICH,
pa3eJIEHHOr0 rOPU30HTAILHBIMY JIMHUSAMU Ha 3 CEKIUU:

- Bepxnss cexius (CeKuus UMEHH) COJEPKUT UMsI KJlacca U JIpyrue odiiue cBoicTBa (B
YaCTHOCTH, CTEPEOTHII).

- B cpeaneii cekunu coep:KUTCs CIUCOK aTpUOYTOB

-B HmwxHEN - cnHMCOK orepanui Kiacca, OTpa)XarolluX ero MoBeAeHHe (IeHCTBUS,
BBITOJIHSIEMbIE KJIACCOM).

Jlrobas u3 ceknmii aTpuOyTOB U ONEpaluii MOXKET He N300paxkaThes (a Takke 00e cpaszy).
Jns oTcyTcTBYIOLIEH CEKIMM HE HYKHO PHCOBATh Pa3JEIUTENbHYIO JUHUIO U Kak-JIMOo
YKa3bIBaTh Ha HAJIMUYME WM OTCYTCTBUE 3JIEMEHTOB B HEH.

Ha ycMoTpeHue KOHKpETHOH peanu3allii MOTYT OBITh BBEIEHBI JOMOJHUTEIbHBIC
CEeKIMH, Hanpumep, uckitouenus (Exceptions).

<<Entity>>
Card Reader <<Boundary>>
- Card Number : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer .
+ Eject Card() : integer + Acceptinput(input : Integer) : integer
+ Read Card() : integer
0.1
0..1
0.1 o.n
<<Entity>>
Account
- Account Mumber : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer 1 0114 provide Cash() : integer
+ Withdraw Funds(Amount : long) : integer + Provide Receipt() : integer
- Deduct Funds(Amount : long) : integer
- Vernfy Funds() : integer

Pucynoxk 2.9 - [Ipumep quarpaMMbl KIIacCOB

CrepeoTHnibl KJIACCOB

CrepeoTunsl KjIaccoB — 3TO MEXaHU3M, [O3BOJISIONIMM pa3/ensaTh Kiacchl Ha
KaTEerOpHH.

B s3p1ike UML onpeneneHsl Tpu OCHOBHBIX CTEPEOTHUIIA KIIACCOB:

- Boundary (rpanuna);

- Entity (cymHocTs);

- Control (ympasnenue).

['pannuHBIE KIACCHI

I'pannunsiMu  kmaccamu (boundary classes) Ha3bIBarOTCS TakKuWe KIIACCHI, KOTOPHIE
pacrosoXKeHbl Ha TPaHUIE CHUCTEMBl M BCEH OKpy’Karolled cpeabl. DTO 3KpaHHbIE (HOPMBI,
OTYeThl, MHTepdeichl ¢ anmapaTypol (Takoil Kak NMPUHTEPHI MM CKaHEPbl) U MHTEP(ENCH ¢
JPYTUMH CUCTEMAMH.

UroObl HaWTH TpaHUYHBIE KJIAcChl, HAA0 MCCIEA0BaTh JUarpaMmbl BapUaHTOB
ucnoap3oBaHus. Kaxnomy B3aMMOAEMCTBHIO MEXAYy MACUCTBYIOUIMM JIMIIOM M BapHaHTOM
WCTIOJIb30BaHMS JTOJDKEH COOTBETCTBOBATh, IO KpaillHEW Mepe, OJUH I'paHUYHbINA Kiacc. FIMeHHO
TaKOH KJIacc MO3BOJISIET JEMCTBYIOLIEMY JIUILY B3aMMOJEHCTBOBATH C CUCTEMOM.

Knacepi-cymnocTu

Knaccel-cymoctu (entity classes) conepxkar xpanumyto HHpopmaruio. OHH UMEIOT
HauOonbliee 3HAYCHUE Ui TIOJIB30BATENS, W TOTOMY B MX HAa3BaHHMAX YacTO HCHOJIB3YIOT
TEPMUHBI U3 MpeaAMeTHON o6macTu. OOBIYHO ISl KaXX/I0TO KJIACCAa-CYITHOCTH CO3/aI0T TaOIUILy
B 0a3e JaHHEBIX.
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Ynpasasironiue KJIacchl

VYropasnsromue kinaccel (control classes) oTBe4arOT 3a  KOOPAWHAIMIO JEHCTBUI
apyrux — kimaccoB. OOBIMHO y  KaXJAOro BapuaHTa HCIIOJIB30BAHUS HUMEETCS OAMH
YIPABJISAIONMN KJIACC, KOHTPOJMPYIOIIUK TOCIEI0BATEIILHOCTh COOBITHI 3TOr0 BapuUaHTa
UCIIOJIb30BaHUsA. YIPaBIAIOMIMNA KJIacC OTBEYAeT 3a KOOPAMHAIMIO, HO caM He HeceT B cebe
HUKAaKOM (PYHKIIMOHAIBHOCTH, TaK KaK OCTaJbHBIE KIAcChl HE IOCBUIAIOT €My OOJIBIIOro
KOJIM4YecTBa cooOmieHuii. BmecTo 3TOro OH caM IMOCBUIA€T MHOKECTBO COOOIIECHHUH.
VYipasnsromuii Kiace NpocTo AEJerupyeT OTBETCTBEHHOCTh IPYIMM KjlaccaM, 110 3TOW NMPUYHUHE
€ro 4acTO Ha3bIBAIOT KJIACCOM-MEHEKEPOM.

B cucreme Moryr ObITh W Jpyrue YHPaBISIOMIME KIIACChl, OOIIME IS HECKOJIbKUX
BapHaHTOB HCMONb30BaHus. Hampumep, moxkeT ObITh Kiacc SecurityManager (MeHemxep
0€30MacHOCTH), OTBEYAMOINUN 3a KOHTPOJIb COOBITHH, CBS3aHHBIX C Oe3zomacHocThio. Kiace
TransactionManager (MeHEKep TpaH3aKIMi) 3aHUMAETCS KOOpPJAWHAIUECH COOOIICHHH,
OTHOCSIIIUXCS K TpaH3akUusM ¢ 0a30i AaHHBIX. MoOryr OBITb U Jpyrue MeEHEIKepbl A
paboThl ¢ JOPYrUMH dJIeMEHTaMu (YHKUIHOHUPOBAHUS CHUCTEMBl, TAaKUMU KakK pa3JeleHue
pecypcoB, pacrpeneneHHas o0padoTKa JaHHBIX WM 00paboTKa OIIMOOK.

[ToMrMO YMOMSIHYTBIX BBIIIE CTEPEOTUIIOB MOXHO CO3[aBaTh W CBOM COOCTBEHHEIE.

ATpuoOyTHI

ATpuOyT — 3TO 3yeMEeHT WH(OpPMAlLMU, CBSA3aHHBIA C KiIaccoM. ATPUOYTHI XpPaHAT
MHKAIICYJIMPOBAHHBIE JJAHHBIE KJIacca.

Tak kak atpuOyTbl copepaTcsi BHYTPU Kiiacca, OHH CKPBITBI OT JAPYruxX KiaccoB. B
CBSI3U C DTUM MOXET IMOHAJO00UTHCS YKa3aTh, KAKHE KJIACCHI MMEIOT MPAaBO YUTATh M M3MEHSTh
aTpuOyThl. DTO CBOMCTBO Ha3bIBAeTCS BUIMMOCTBIO aTpulyTa (attribute visibility).

VY arpubyra MOXXHO OIPENEIUTh YETHIPE BO3MOXKHBIX 3HAUEHHUS 3TOTO IapameTpa:

- Public (oOmmuii, OTKpBITHII). DTO 3HAUYEHHWE BUIMMOCTH MpPEIIONAraer, 4Yro arpuodyT
OyZeT BUJIEH BCEMH OCTaJIbHBIMU Kilaccamu. JIt000W Kilacc MOXKET IPOCMOTPETh MM U3MEHUTD
3HaueHue arpubyra. B coorBerctBuM ¢ HoTammeirr UML oOmemy artpulyTy mpenmiecTByer
3HAK « T ».

- Private (3akpbIThiii, cekpeTHbli). COOTBETCTBYIOLIMM aTpuUOYT HE BHUJEH HHUKAKUM
IpYTMM KjaccoM. 3akpbIThli aTpuOyT oO0O3HayaeTcs 3HAKOM « — » B COOTBETCTBUU C
Hotauueit UML.

- Protected (3amumiennsiif). Takoit aTtpuOyT DOCTYIIEH TOJIBKO CaMOMY KJaccy U €ro
noromkam. Horarust UML 1151 3amuiieHHoro atpudyra — 3T0 3HaK « # ».

- Package or Implementation (maketnsiit). [Ipeanonaraer, 4To JaHHBIN aTpUOYT ABISETCS
OOIIMM, HO TOJBKO B IpeJesiaX ero nakera. OTOT THI BUAUMOCTH HE O00O03HA4YaeTCs HUKAaKUM
CIEUAJIBHBIM 3HAYKOM.

B  oOwmem cinydae, arpubyThl  pEKOMEHAYETCS  JielaTh  3aKpbITBIMU WM
3alUIIEHHBIMU. DTO MO3BOJISET JTy4Ille KOHTPOJIUPOBAThH caM aTpHOyT U KOJI.

C momo1mpl0 3aKphITOCTH WM 3alIUIIEHHOCTH ynaaeTcss u30exaTb CUTYyalllH, Korja
3HaYeHHe aTpudyra U3MEHSeTCs BCEMH KiaccaMH CHUCTeMbl. Bwmecto sToro joruka
U3MEHeHus arpubyra OyneT 3akideHa B TOM K€ Kjacce, 4TO M caM 3TOT aTpuOyT.
3amaBaeMble MapaMeTpbl BUIUMOCTH IOBIIUSIOT HA TEHEPUPYEMBIN KOJ.

Onepaunu

Onepanuu peaiv3ylOT CBSI3aHHOE € KJlaccoM moBeAeHue. Omnepaius BKIIOYAET TPHU
YaCTH — WMsI, TapaMeTphl U THI BO3BPAIaeMOr0 3HAYCHUSI.

[Tapamerpsl — 93TO apryMeHThl, MOJydyaeMble oOINepauue «Ha BxoAe». Tun
BO3BPAIAEMOT0 3HAYECHHS] OTHOCUTCS K Pe3yJIbTaTy JE€HCTBHS OMEpaIlnu.

Ha nuarpamme kiaccoB MOXHO TOKa3blBaTh KaK MMEHa oOlepanuii, Tak U HMEHa
omepanuii BMecTe C UX [apamMeTpaMd M THUIIOM BO3BpallaeMoro 3HaueHusa. YToOsl
YMCHBIIUTL 3arpy’KCHHOCTL JUArpaMMbl, IOJIC3HO GBIBaeT Ha HCKOTOPLIX M3 HUX IMOKA3bIBATH
TOJILKO UMEHA OIEepalltii, a Ha PYTUX UX MOJIHYIO CUTHATYPY.

83



B s3pike UML onepanyu uMEIOT CIEAYIONIYI0 HOTAIHIO:

Wmsa  Onepauuy (apryMeHT: THUI JaHHBIX apryMeHTa, apryMEeHT2:TUIl JIaHHBIX
apryMeHTaz2,...): TUI BO3BPALaeMOI0 3HaUCHMsI

CrnenyeT pacCMOTPETb UETHIPE PA3IMYHbIX TUIIA ONIEPaLIHii:

- Onepanuu peanusanuy;

- Onepanuu ynpaBJiieHuUs;

- Onepanuu 1ocryna;

- BcnomorarenbHbIe onepanuu.

Onepaunu peajauzanuu

Omnepannu peanuzauuu (implementor operations) peanu3ylOT HEKOTOpble Ou3Hec-
¢ynkuuu. Takue onepanuu MOXHO —HaWTH, HCcielysd JuarpamMMbl B3aUMOJEHCTBHSL.
Huarpammbl  3TOor0 TuUna (OKYCHUPYIOTCS Ha OusHec-QpyHKIUMAX, M KakJ0e COOOIIeHHe
JarpaMMbl, CKOpee BCEro, MO>)KHO COOTHECTH C OIepalyen peanu3anuu.

Kaxnass omepamms peanu3anuy JOJDKHA OBITh  JIETKO — NPOCIEKHMBaeMa J0
COOTBETCTBYIOLETO TPeOOBaHUA. DTO JOCTHraeTcs Ha pa3IUYHBIX STarax MOJAEIMPOBAHUS.
Onepauys BBIBOAWUTCA U3 COOOIIEHUS HA JuarpaMMe B3aUMOJEHMCTBHS, COOOIIECHUS
UCXOIAT M3 NOAPOOHOr0 OMNMCAaHUS IOTOKAa COOBITUH, KOTOPBIA CO3/1aeTcsi Ha OCHOBE
BapHaHTa WCIOJIb30BAHUS, a MOCIEAHUNA — Ha OCHOBE TpeOOBaHMH. BO3MOXXHOCTH MpOCIIEANTH
BCIO 3Ty LIENOYKY IO3BOJSET TapaHTUPOBaTh, YTO KaxJaoe TpeOoBaHHE OyAET pealn30BaHO
B KOJIE, @ KaXAblil (hparMeHT KoJa peau3yeT KaKoe-TO TpeOOBaHHeE.

Onepanuu ynpapJjieHust

Onepanu  ynpaBicHus (manager operatiOns) — ympaBisSiOT — CO3JaHHEM U
YHHYTOXXCHHUEM OOBEKTOB. B 3Ty KaTeropuro MOMajalT KOHCTPYKTOPBI M JECTPYKTOPHI
KJIaCCOB.

Onepanun gocryna

ATpuOyThl OOBIYHO OBIBAIOT 3aKPHITBIMU WM 3allMIIEHHBIMU. Tem He MeHee, Ipyrue
KJIacChl MHOTJA JTOJDKHBI MPOCMATpUBATh MM M3MEHATh WX 3HaueHMs. [ 3TOro CyIecTBYIOT
omepanuu jAoctyna (access operations). Takol moaxox JaeT BO3MOXKHOCTh 0€30MacHO
MHKAICYJINPOBaTh aTpUOyThl BHYTPU Kiacca, 3aIlIUTUB HUX OT JPYTrUX KJIaccoB, HO BCE XKe
MO3BOJIIET OCYIIECTBUTHh K HHUM KOHTpohupyemsblid noctyn. Cosmanue omepanuit Get u Set
(mostyueHHs 1 U3MEHEHHUs 3HAUEHUS ) JUIs KaXJI0ro aTpudyTa Kilacca sBIseTCs CTaHJapTOM.

BcenomoraresibHbIe onepanun

BcenomorarensubiMu  (helper operations) Ha3bpIBalOTCS Takue OIEpalud  Kiacca,
KOTOpBIE HEOOXOJIUMBI €My JJISl BHIMIOJIHEHUSI €r0 OTBETCTBEHHOCTEH, HO O KOTOPBIX JApYTHE
KJIacChl HE JOJDKHBI HUYETrOo 3HaTh. DTO 3aKPBIThIE U 3alllMIIEHHBIE ONEpaliy Kilacca.

YroObl HAEHTU(UIIMPOBATH ONEPALIMH, BBITIOIHUTE CIETYIOIIUE TeHCTBUA:

W3yuute nuarpamMMbl TIOCIEOBAaTEIIEHOCTH W KOOIEPAaTHBHBIE AMArpaMMbl. boibIras
4acTh COOOINEHUI Ha 3TUX JuarpaMmax sIBJSIeTCs olepalnusMu peanusanuu. PedekcuBHble
COOOIIIeHUsT OyTyT BCIOMOTATEILHBIMH OTIEPAIIASIMH.

PaccmoTtpute  ympaBnstomue — omepauMd.  MokeT — morpeboBarbcsi  100aBHUTH
KOHCTPYKTOPHI U IECTPYKTOPHI.

Paccmotpute omepanuu goctyna. Jns  Kaxagoro aTpuOyTa  Kiacca, € KOTOPBIM
JOJDKHBI OymyT paboTaTh Jpyrue Kiacchl, Hamo co3aath oneparun Get u Set.

Cas3n

CBsi3p TIpelCcTaBIsIeT COOOM CEMAaHTHYECKYIO B3aWMOCBS3b Mexay kKiaccamu. OHa
JaeT Kjaccy BO3MOXKHOCTH y3HaBaTh 00 aTpuOyTax, omepaiusx MU CBs3sAX JAPYroro Kiacca.
WupiMu  croBaMHM, 4YTOOBI OJIMH KJIACC MOT IIOCNIATh COOOIICHHWE JPYyroMy Ha guarpamme
MOCIIEOBATEIPHOCTH WM KOOMEPATUBHOM Iuarpamme, MEXAY HUMH JOJDKHA CYIIECTBOBATH
CBSI3b.
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CylIecTBYIOT dYeThIpe THIA CBS3€H, KOTOpbIE MOTYT OBITh YCTaHOBJCHBI MEXIY
KJIACCAMM: aCCOIMAIINH, 3aBUCUMOCTH, arperauu u 00001eHusl.

Acconuanuu
Acconmanus (association) — 3TO CEMaHTHYECKasi CBsI3b MEXKIy Kiaccamu. MX pucyior Ha
JarpaMMme KJIacCoB B BUJI€ OOBIKHOBEHHOM JINHUM.

NewClass NewClass?2

Pucynok 2.10 - Csi3b acconuanus

Acconpanuy  MOryT  ObIThb  JIByHAIlpaBJI€HHbIMHM, Kak B  IpuUMepe, WIH
onHoHanpasieHHbIMU. Ha sa3pike UML nByHarpaBieHHbIE acCOLMAllUU PUCYIOT B BUJE IIPOCTON
JUHUU 6€3 CTPEJIOK UIIH CO CTpelKaMu ¢ o0eux ee ctopoH. Ha ogHoHanpaBieHHON accolpanuu
M300pa)xkaroT TOJIBKO OJIHY CTPEJIKY, IOKa3bIBAIOIYIO €€ HallpaBJICHHUE.

Hanpasnenue accolManuu MOKHO OIPECIIUTD, u3ydas JarpamMmmbl
[IOCJIEZIOBATEIbHOCTY U KOONEpaTUBHbIE AuarpaMMbl. Ecim Bce cooOuieHuss Ha HHUX
OTIPABJIAIOTCSA TOJIBKO OJHUM KJIACCOM M INPUHUMAIOTCS TOJIBKO IPYrMM KJIaccoM, HO HeE
HA000pOT, MEXJY 3TUMH KJIACCAMU MMEET MECTO OJHOHAIpaBjeHHas CBs3b. Eciu xoTs Obl
OJIHO COOOIICHHWE OTIPABISICTCS B OOPAaTHYIO CTOPOHY, acCONMANUsS JOJDKHA OBITh
JIBYHAIIPaBJICHHOM.

Accommanimn  MoryT  ObITh  peduiekcuBHBIMU.  PeduiekcuBHas — acconuanus
IIpeaIoyiaracT, 4Tro OJMH D3K3EMIUIp Kiacca B3aUMOACUCTBYET € JAPYTMMH 3K3eMIUIIpaMU
ATOTO K€ KJ1acca.

3aBucuMocTH

Ces3u 3aBucumoctu (dependency) Takxke OTpa)kaloT CBSI3b MEXKIY KiaccaMd, HO OHH
BCErZa OJHOHAIIPABJIEHbl M IIOKAa3bIBAlOT, 4TO OAMH KJacC 3aBUCUT OT OIpPEAEICHU,
CIHCNaHHBIX B JpyroM. Hampumep, kimacc A wucnonb3dyer Mmetronsl kiacca B. Torma npu
U3MEHEeHMH Kiacca B HeoOXoaMMo Mpou3BecTH COOTBETCTBYIOLINE H3MEHEHMS B Kitacce A.

3aBUCUMOCTh M300pa)kaeTcsl MYyHKTUPHOM JHMHUEH, MPOBEAECHHOW MEXAY JBYMs
AJIEeMEHTaMH JAMarpaMMbl, U CUUTAETCS, YTO AJIIEMEHT, MPUBSI3aHHBINA K KOHIY CTPEIKU, 3aBUCUT
OT 3JIEMEHTA, IPUBSI3aHHOTO K Hayally 3TOW CTPENKH.

NewClass NewClass?2

Pucynok 2.11 - CBs3b 3aBUCUMOCTh

[Ipu renepanuu Koga JUIst 3TUX KJIACCOB K HUM He OynyT 100aBIsATHCS HOBbIE aTPUOYTHI.
Opnnako, Oyayr co3fgaHbl crneuuduyeckue [uid sA3bIKa ONEpaToOpbl, HEOOXOIUMBIE IS
MO/JIEPKKH CBSI3U.

Arperanuu

Arperanuu (aggregations) TPEACTABISIIOT coO0W 0osiee TECHYI0 (GOopMy acCOIUaIUU.
Arperaius — 3TO CBsI3b MEXAY LIEJBIM M €ro 4acTeio. Hampumep, y Bac MoXeT OBITh Kiacc
ABTOMOOWIBL, a Takxke kiacchl Jlurarenb, [IOKpBIIKM M Kiacchl Uil JAPYTUX dYacTeu
aBToMOOMIIA. B pesynbrare 00BeKT Kiacca ABTOMOOWIIb OyAeT COCTOSATh U3 00BEKTa Kiacca
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JlBurarenb, yeTbipex 00OBeKkTOB llokpblmiek u T. 4. Arperanu BH3yaJU3UPYIOT B BUJE
JUHUM C POMOMKOM Y KJIacca, SIBJISIFOIIETOCS LIEIbIM:

Whole Part

Pucynok 2.12 - CBsi3pb arperanus

B nomonnenue k mpocrtoit arperaruu UML BBOAMT Oojiee CHIBHYIO PA3HOBHIHOCTH
arperanuy, Ha3pBaeMylo Kommno3unueid. CorjJacHO KOMIIO3MIIMH, OOBEKT-4acTh MOMXKET
MIPUHAJICKATh TOJBKO €IWHCTBEHHOMY IIEJIOMY, W, KpOME TOro, KakK IPaBWIJIO, YKU3HEHHBIHU
[IUKJI YacTed COBIATACT C IMKJIOM IIEJIOT0: OHHM JKMBYT M yMHpPAIOT BMecTe ¢ HUM. Jlroboe
ylaJeHue 1eJI0ro pacHpOoCTPAHSIETCs Ha €ro YacTH.

Takoe KackaJHOe yHaJiCHUE HEPEAKO PpacCMaTPUBACTCA KaK 4YacTh OIPEICICHUS
arperaiuu, OJHaKO OHO BCET/a MOJIpa3yMeBaeTcs B TOM clydyae, KOT/la MHOXKECTBEHHOCTh POJIU
cocraBnsier 1..1; Hanpumep, ecinu HeoOxonuMo ynanuTh KiueHrta, TO 3TO yJaleHue JOIKHO
pacpocTpaHUThCS U Ha 3aKasbl (M, B CBOIO ouepe/ib, Ha CTPOKHU 3aKasa).

00606menus (HacienoBanue)

O60061eHre (Hacnea0BaHKe) - 5TO OTHOIIEHUE THIA 00Iee-4aCTHOE MEXKIY JIeMEHTaMU
monenu. C momompio 0000meHu (generalization) TOKa3bIBAIOT CBSI3W HACIICOBAHHS MEXKIY
JBYMsI KJIacCaMH.

BurlimoTesHes nans30saTens
Hug

Anper
Tenedos
PeracTpaLponHL HOWED

Pervcpaums |)
Omuesa penacTpau ()

n

T
| |

YTaTent MiTaTess ¢ NP4SOM BHKOLE

[pwiesd B wiarem SnemeHTL BPEMEHAHONG NOM30S2NS
MaXCHMaNEHOE BPEUR NOMLI0SEHHA

B
I

Compynme GnEnmames Crynest
Orpen axynurer
Tenedon 0TREN [Jlouiaumni agpec

Pucynoxk 2.13 - [Ipumep cBsI3u HacieJOBaHUE

BonpmmHCTBO 00BEKTHO-OPUEHTHPOBAHHBIX SI3BIKOB HETIOCPEICTBEHHO
MOJJICP’)KUBAIOT KOHIIETILMIO HacienoBaHus. OHa TMO3BOJISIET OJHOMY KJlaccy HacienoBaTh
BCe aTpHOYTHI, ONEpallii U CBs3M Jpyroro. HaciemoBaHue makeToB O3HAa4yaeT, YTO B TaKeTe-
HACJIeIHUKE BCE CYIIIHOCTHU IMakKeTa-Tnpeaka Oy1yT BUAHBI O] CBOUMU COOCTBEHHBIMH MMEHAMHU
(T.e. mpocTpaHCTBA MMEH O00BenuHsIOTCs). HacrmemoBanue mokas3pIBaeTCsl CIIONIHOW JIMHUCH,
UAYLIEH OT Kilacca-MoTOMKA K Kiaccy-npeaky (B tepmuHonorun OOII - oT moToMKa K Npeaky,
OT ChIHAa K OTIIY, WJIM OT TOAKJacca K cymnepkiaccy). Co cTOpoHBI Oojiee 00ImIero 3jJeMeHTa
pucyetcs 00IbIION OB TPEYTONbHHUK.
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ITomuMo HacnenyeMmbIX, KaKAbI MOJKIAcC HMMEET CBOU COOCTBEHHBIEC YHHKAJIbHBIE
aTpuOyThl, OIIEpalluU U CBS3U.

MHO0:XeCTBEHHOCTD

MmuoxecTtBeHHOCTH (multiplicity) moka3bIBaeT, CKOJBKO SK3EMIUIIPOB OAHOTO Kiacca
B3aUMOJICHCTBYIOT C IIOMOILBIO 3TOW CBA3M C OJHMM 3K3EMIUIIPOM JPYyroro Kijacca B
JTAHHBI MOMEHT BPEMEHH.

Hanpumep, npu pa3paboTke CHCTEMbl PETUCTpallMd KypCOB B YHHBEPCUTETE MOKHO
onpeaenuth kKiacchl Course (kypc) u Student (cTyneHT). MeXIy HUIMH YCTaHOBJICHA CBSI3b: Y
KypCOB MOI'YT OBITh CTYAEHTBI, @ y CTYACHTOB — Kypchbl. Bompochbl, Ha KOTOpBIH 1OJIKEH
OTBETUTH IAPAMETP MHOXKECTBEHHOCTH: «CKOJIBKO KYypCOB CTYAEHT MOXKET IIOCEIlaTh B
JaHHbIM MOMEHT? CKOJIBKO CTYJJEHTOB MOXKET 3a pa3 MOCEIIaTh OJUH Kypc?»

Tak kak MHOXECTBEHHOCTh JaeT OTBET Ha 00a 3TH Bompoca, e HHIUKATOPHI
YCTaHaBJIMBAIOTCS Ha OOOMX KOHIAX JIMHUM CBA3M. B mpumepe perucrtpanuu KypcoB MbI
pelInIu, YTO OJUH CTYAEHT MOXET IOCelaTh OT HYJS 0 YEThIpEX KypCOB, a OJUH KypC
moryt ciaymarb oT 0 mo 20 cTyneHTOB.

B  seike UML  mnpuHsATEI  OmpeneneHHble  HOTaUMW  JUIE  OOO3HAYEHUs
MHOECTBEHHOCTH.

Tabmuna 2.1 - O603HauYeHNUsT MHOXKECTBEHHOCTH cBs13eil B UML

MuoxecTBenunocTs Suavenme
0.* Homb wim Gosmiie
1. Oman 1w 6obine
0.1 Homb wim ojun
1..1 (coxpamennas 3anucy: 1) Posito ojuit

HNmena cBsaseit

CBs131 MOKHO YTOYHHTH C TIOMOIIBIO IMEH CBS3€W WM POJIEBBIX UMEH. VIMs CBS3H — 3TO
0OBIYHO TJIAroJl WM IJIarosibHas ¢pasza, ONMUCHIBAOLIAs, 3a4eM OHa Hy)xHAa. Hampumep, mexny
kiaccoMm Person (denmoBek) u kiaccom Company (KOMITaHUS) MOXKET CYIIECTBOBATh aCCOIHAIIHS.
MoXHO 3a1aTh B CBSI3U C ATUM BOIIPOC, SBJISIETCS JM OOBEKT Kiacca Person kimeHTtom
KOMITaHUH, €€ COTPYAHUKOM WM BianenbieM? UToObI ompenenuTh 3TO, acCOIHMALUI0 MOYKHO
Ha3BaTh «employs» (HaHUMaeT):

Employs
Company Person

Pucynok 2.14 - IIpumep umeH csizeit

Poau

POJ'[eBI)Ie NMCHaA HpI/IMeHHIOT B CBA34X accollpalluu WU arperaum/l BMECTO MMCH IJIsd
ONMCAaHMUS TOTO, 3a4EM OTU CBSA3M HYKHBI. Bo3Bpamasce k npumepy ¢ kiaccamu Person u
Company, MOXXHO CKa3aTh, 4TO Kjacc Person urpaer posib coTpyaHuka kiacca Company.
POJIGBLIG HUMCHA — 3TO 06LI‘{H0 HNMCHa CYH_IGCTBI/ITGJIBHI:IG NN OCHOBAHHBLIC HA HHUX (bpa31>1,
MX TIOKA3bIBAIOT HA JIUarpaMMe pPSAOM C KJIACCOM, HWIPAIOIIMM COOTBETCTBYIOUIYIO POJIb.
KaK HpaBI/I.HO, HOJIBSy}OTCSI NN pOJIeBI:IM HUMCHCM, WX HUMCHECM CBA3H, HO HC O6OI/IMI/I cpa3y.
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Kak 1 nmena cBs3eil, poneBble UMeHa He 00s3aTeNbHbl, UX JAOT, TOJIBKO €CIIU 1Ie/Ib CBSA3U HE
oueBuaHa. [IpuMep posei NpUBOAUTCS HUKE:

+Employer +Employee

Company Person

Pucynox 2.15 - I[Ipumep poneii cBsizeit

ITaker. MexaHus3M nMakeToB
B koHTekcTe nmarpaMMm KJIacCOB, MAKET - 3TO BMECTHJIMINE JUIsi HEKOTOpPOTro Habopa
KJIACCOB M APYTUX NMAaKeToB. [1akeT ABISIETCA CaMOCTOSITEIBHBIM IIPOCTPAHCTBOM UMEH.

Package

Pucynok 2.16 - O603nauenue nakera 8 UML

B UML Her kakux-1u00 OrpaHHYEHUI Ha MpaBuiia, 10 KOTOPHIM pa3pabOTYMKU MOTYT
WIN JIOJDKHBI TPYIIIAPOBATh KIIACCHI B MakeThl. Ho ecTh HEKOTOpHIE CTaHAapTHBIE CITydau, KOTAa
Takas TpYNIHMPOBKA yMECTHa, HalpuMep, TECHO B3aUMOJEHCTBYIOLIME KJIAcChl, WIM Oolee
o01uii ciyyai - pa30ueHne CUCTEMBI Ha TTOJICUCTEMBI.

[TakeT Gu3nUecKku COAEPKUT CYLTHOCTH, ONPEIETICHHbIE B HEM (TOBOPST, YTO "CYITHOCTH
NpUHAJUIe)KaT Makery"). OTO O3HAyaeT, 4To eciaud OyJeT YHHYTOXKEH NakeT, TOo OyayT
YHUYTOKEHO U BCE €T0 COJACPKHUMOE.

Cy1iecTByeT HECKOIbKO Han0oJiee paclpOCTPAHEHHBIX MTOIX0/I0B K TPYIIHUPOBKE.

Bo-nepBbIX, MOKHO TpyNIUpOBaTh MX MO cTepeoTurly. B Takom ciaydae monyvyaercs
OMH TAaKeT C KJIacCaMHU-CYITHOCTSIMH, OJIWH C TPAaHWUYHBIMH KJacCaMH, OJIWH C
YIPaBJIAIOMMMH KJaccaMd ¥ T.J. OTOT TMOAXOJ MOXET ObITh MOJEe3eH € TOYKH 3pEHHS
pa3MeIneHusl TOTOBOM CHCTEMBI, TIOCKOJIBKY BCE HAXOJIIMEcs Ha KIMEHTCKUX MallHnHaX
NOTPaHUYHBIE KJIACCHI YK€ OKa3bIBAIOTCS B OJTHOM IaKeTe.

Jpyroii moaxoa 3akirodaeTcsi B OOBEIWHEHHM KJIIACCOB MO UX (PYHKITMOHAIBHOCTH.
Hanpumep, B makere Security (0e30MacHOCTb) COAEp)KATCS BCE KJIACChl, OTBEYAIOLIME 32
0€30MacHOCTh NMPUJIOKEHUS. B TakoMm ciydyae npyrme makeTsl MOTYT Ha3biBaThcsi Employee
Maintenance (Pa6ora c¢ corpymuukamu), Reporting (IToaroroska ortueroB) u Error Handling
(Obpabotka omubok). IIpeuMymiecTBO 3TOrO MOAXOJa 3aKIOYAETCI B BO3MOXKHOCTH
MOBTOPHOTO MUCMOJIb30BAHUS.

MexaHu3M MaKeTOB MPUMEHHUM K JTFOOBIM AJIEMEHTaM MOJICNH, a He TOJHKO K KIIACCaM.
Ecnmu nans rpynmupoBKM KJIACCOB HE HCIHONB30BaThb HEKOTOpBIE BSBPHCTUKU, TO OHA
CTAHOBUTCS TNPOM3BOJBbHON. OJHAa M3 HUX, KOTOpas B OCHOBHOM Hcnoisb3yercs B UML, — 3T0
3aBHCUMOCTh. 3aBUCHUMOCTh MEXAY ABYMs MAKeTaMHM CYIIECTBYeT B TOM cilydae, €clu
MEXIy JIFOOBIMH JIByMS KJIACCAMHU B IMaKeTaxX CYIIECTBYET JIF00as 3aBHCUMOCTb.

Takum o0pa3om, 1uarpaMma IaKeTOB IPEACTaBIseT co00il aAuarpammy, CoJeprKallyro
MaKeThl KJIACCOB M 3aBUCHMOCTH MeXIy HHUMH. CTpOTO TOBOpPS, MAaKEThl W 3aBHCHMOCTH
SBIISIIOTCSL JIEMEHTAaMH JUMarpamMMbl KJaccoB, TO €CTh JuarpaMmMa IakeToB — 3To ¢opma
JarpaMMsl KJIaccoB.
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—

— Entities

Boundaries

Pucynox 2.17 - [Ipumep auarpaMMbl IaKeTOB

3aBUCHUMOCTh MEXIY IBYMS JIEMEHTAMU UMEET MECTO B TOM Cllydae, €CJIu U3BMECHEHUST B
OTpeeNIEHU: OJHOr0 JJIEMEHTa MOTYT IIOBJeYb 3a co0o0i H3MeHeHus B Apyrom. UYro
KacaeTcsl KJIacCoB, TO MPUYMHBI ISl 3ABUCUMOCTEH MOTYT OBITh CAMBIMHU Pa3HBIMHU:

- OIMH KJIACC TIOCHUIAET COOOIIEHUE IPYTOMY;

- OJIMH KJIacC BKJIIOYAET YacCTh JAHHBIX JIPYroro Kjiacca; OAUH KJIAcC UCIOJIb3YET APYrou
B Kau€CTBE MapaMeTpa ONeparuu.

Ecmu xmace mensier cBoil mHTEpdeEic, To 00oe CooOIeHne, KOTOPOe OH IOCHLIACT,
MOXET YTPaTUTh CBOIO CHITY.

[TakeThl HE HalOT OTBETAa HAa BOMPOC, KAKUM 00OpPAa30M MOXKHO YMEHBIIUTH KOJIMYECTBO
3aBUCUMOCTEHN B Balllell CUCTEME, OJJHAKO OHU MOMOTAIOT BBIAEIUTh 3TH 3aBUCUMOCTH, a I0CIIEe
TOTO, KaK OHU BCE OKaXyTCS Ha BUJlY, OCTAC€TCS TOJBKO MOpadOTaTh HaJ CHIDKCHHEM UX
KoJuyecTBa. JluarpamMmpl MakeTOB MOXKHO CUMTAThb OCHOBHBIM CPEICTBOM YIIPABICHUS
o01el CTPYKTYpOM CUCTEMBI.

[TakeTbl SBISIFOTCS KU3HEHHO HEOOXOIMMBIM CPEICTBOM [UIsi OONBIINX MPOEKTOB.
Ux cnemyer wucmonp30BaTh B TEX ClydasX, KOrja JguarpaMma KJIacCOB, OXBaThIBAIOIIAS
BCIO CHUCTEMY B II€JIOM U pa3MelleHHas Ha €IMHCTBEHHOM iucte Oymaru ¢opmata A4,
CTaHOBUTCS HEUUTAEMOM.

JAuarpamMMsbl COCTOTHH

JlnarpaMMbl COCTOSIHMM ONpPENENSIIOT BCE BO3MOXHBIE COCTOSIHMSI, B KOTOPBIX MOXET
HaXOJIUThCSI KOHKPETHBIN OOBEKT, a TaK)Ke NMPOLIECC CMEHbI COCTOSHUN OO0BEKTa B pPeE3ysbTaTe
HACTYIUIEHUS] HEKOTOPBIX COOBITHH.

CymectByer MHOro ¢GopM JuarpaMM COCTOSIHHM, HE3HAYMTEIbHO OTJIMYAIOLIUXCS
JIpyr OT Apyra CEMaHTHKOM.

Ha nuarpamMmMe uMeroTcst 1Ba CrieIUaIbHBIX COCTOSIHMS — HadajbHOE (start) 1 KOHEUHOe
(stop). HawambHOe cCOCTOSIHME BBIJIEICHO YEPHON TOYKOH, OHO COOTBETCTBYET COCTOSHHIO
00BEeKTa, KOIJla OH TOJBKO 4TO ObLT co3naH. KoHeuHoe cocTosiHMe 0003HayaeTcs 4YepHOM
TOYKOH B O€JIOM KpYXKKE, OHO COOTBETCTBYET COCTOSHHIO OOBEKTa HEMOCPEICTBEHHO
nepea ero yHuutokeHueMm. Ha aumarpamme cOCTOSHMM MOXKET OBITh OJHO M TOJIBKO OJIHO
HayaJbHOE COCTOSHHE. B TO ke Bpems, MOXeT OBbITh CTOJIBKO KOHEUHBIX COCTOSIHHM,
CKOJIbKO BaM HY)XHO, WJIM HMX MOXeT He ObIThb BooOmie. Korjga oObeKT HaxoquTcs B KaKOM-
TO KOHKPETHOM COCTOSIHUM, MOTYT BBINOJHATBCA pa3duuHble mporecchl. [Ipoueccsl,
NPOUCXOAIINE, KOTJAa OOBEKT HAaXOMUTCS B OINPENEJICHHOM COCTOSHHUHU, Ha3bIBAIOTCS
JeHcTBUSIMU (actions).

C cocrosiHMEM MOJKHO CBSI3bIBaTh JAaHHBIE IISITH THUIOB: JESATEIBHOCTb, BXOJIHOE
NeiiCTBUE, BBIXOJAHOE JIEHCTBUE, COOBITHE U HCTOPHS COCTOSHUS.
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JlesAiTeJIbHOCTH

HesitensHOCTRIO (activity) Ha3bIBaeTCsl IMOBEACHHE, peaau3yeMoe OOBEKTOM, MOKa OH
HaxOJUTCA B JIAHHOM COCTOSIHHMH. JlesSTenpbHOCTh — 3TO mpepbiBaeMoe TmoBenaeHue. OHO
MOJKET BBINIOJIHATBECS JIO CBOETO 3aBEpUICHHS, IOKAa OOBEKT HAXOAUTCA B JaHHOM
COCTOSIHMHM, WM MOXXET OBITh MpPEepBaHO TEPEeXOJAOM OOBEKTa B JPYroe COCTOSHHE.
JlesTenbHOCTh U300PaKAIOT BHYTPH CAMOTO COCTOSIHUS, € JIOJDKHO MPEANIeCTBOBATh ¢I0BO do
(menaTh) U TBOECTOYHE.

BxoaHoe aeiicrBue

BxomueiM neficTBueM (entry action) Ha3pIBaeTCsl IOBEIEHHE, KOTOPOE BBIMOIHSACTCS,
Korja OOBEKT MEPEXOJUT B JAaHHOE COCTosiHHME. J[aHHOE NEHCTBUE OCYIIECTBISIETCS HE TOCHe
TOTO, KaK OOBEKT IepelieN B 3TO COCTOSIHHE, a, CKOpPEe, Kak 4acTh 3TOT0 Tepexoja. B oranume
OT JEATENbHOCTH, BXOJHOE JEHCTBUE pPAcCMAaTpUBAETCA KakK HempepbiBaemoe. BxomHoe
JIEHCTBHE TAaK)KE TOKA3bIBAIOT BHYTPH COCTOSHHS, €My MPEIIICCTBYET CJIOBO entry (BXom) H
JIBOCTOYHE.

BrixoagHoe aeiicteue

BreixogHoe aeiictBue (exit action) momo0HO BxomHOMY. OJHAKO, OHO OCYIIECTBIISICTCS
KaK COCTaBHAas YacTh IIpollecca BBIXOJAa M3 JAHHOTO COCTOSHUS. OHO SBISIETCS YacCThIO
mporiecca Takoro rnepexoja. Kak u BXogHOE, BEIXOIHOE ACUCTBUE SBISETCS HEMPEPHIBACMBIM.

BrixogHoe neiicTBue mM300pakaroT BHYTPH COCTOSIHUS, €My IPEAIIECTBYET CIOBO exit
(BBIXO[) U IBOETOUHE.

[ToBeneHne oObeKkTa BO BpeMs JEATEIbHOCTH, IMPHU BXOAHBIX M BBIXOJIHBIX JIEHCTBUSIX
MOXET BKJIIOYaTh OTIPABKY COOBITHS JApyroMy OO0BEKTy. B 3TOM ciydae oONMCaHHIO
NESTEIIbHOCTH, BXOJTHOTO JIEHCTBUSl WM BBIXOJHOTO JCHCTBHS MPEAIIECTBYET 3HAK « ™ ».

CooTBeTCTBYIOIIAs CTPOKA HA TUArPaMMe BBITJISTUT KaK

Do: "enb.CobbiTHE (APryMEHTHI)

3necy llens — 310 O00BEKT, moOdy4aromuii coOwbiTe, COOBITHE — O3TO MOCHLIAEMOE
cooO1uieHne, a ApryMeHTHl SBJISIOTCS TapaMeTpaMM MOChIaeMOI0 COOOIIEHUS.

JleaTenbHOCTh MOXET TakK)Ke BBIMONHATECS B PpeE3yiabTaTe IONYyYeHUS OOBEKTOM
HEKOTOporo coObiTus. [Ipu MoMydyeHMH HEKOTOPOro COOBITHS BBINOJIHACTCS ONpeeNeHHas
NeSITeITbHOCTD.

Ilepexomgom (Transition) Ha3bpIBaeTCsl MepeMElIEHHE U3 OIHOTO COCTOSIHUS B JPYTOE.
COBOKYITHOCTh TI€PEXOJIOB JTMAarpaMMbl ITOKAa3bIBAET, KaK OOBEKT MOXKET TepeMemaTbes
MEXJy CBOMMH cocTosiHUsIMH. Ha nuarpamme Bce mepexojibl M300pa)aroT B BHJE CTPEIKH,
HAYMHAIOMICHCS Ha IEPBOHAYAIILHOM COCTOSIHUY M 3aKaHYMBAIOIIEHCS TOCIIETYIOIINM.

ITepexoab! MOTYT ObITh pedieKCUBHBIMU. OOBEKT MOKET MEPEHTH B TO K€ COCTOSHUE, B
KOTOPOM OH B HACTOSAILIUII MOMEHT HaxoauTcs. PedrekcuBHbIe nepexopl H300pakaloT B BHJIE
CTPEJIKH, HAaUMHAIOIIEHCSI U 3aBEPIIAIOIICHCS Ha OJTHOM M TOM K€ COCTOSIHHH.

VY mepexoma cylecTByeT HeCKOJIbKO crnenudukanmii. OHM BKIIIOYAIOT COOBITHS,
apryMEHTBI, OTPAXIAIOIINE YCIOBUS, NEHCTBUS M TMOCHUIAEMBIE COOBITHS.

CoObITHs

CoOmiTHE (event) — 3TO TO, YTO BBI3BIBAET MEPEXOJ] M3 OJIHOTO COCTOSHUS B JIPYTOE€.
CoOpITHE pa3MeNaoT Ha AUarpaMMe BIOJb JIMHUU TIEpexo/ia.

Ha namarpamme mis oToOpakeHHsSI COOBITHSI MOXHO HCIIOIB30BaTh KaK MM OINEpalu,
Tak U OOBIYHYIO (pa3y.

BonbImMHCTBO TIEPEX0/I0B JIOJDKHBI HIMETh COOBITHS, TaK Kak UMEHHO OHH, IPEXK]IC BCETO,
3aCTaBISIOT MEPEX0]] OCYIIECTBUTLCA. TeM He MeHee, ObIBAalOT M aBTOMAaTHYECKHE TIEPEXO/Ibl, HE
UMeroIe coOBITHH. [Ipr 3TOM OOBEKT caM IepeMeInaeTcsi U3 OJHOTO COCTOSHUS B JIPYroe Co
CKOPOCTBIO, MO3BOJISIONICH OCYIIECTBUTHCS BXOAHBIM JEHCTBUSM, JIESITEIBHOCTH M BBIXOIHBIM
JIEUCTBUSIM.
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Orpaxknamommue ycJoBuUs

Orpaxnatomue ycnosus (guard conditions) ompenesnsitoT, KOorja Mepexo] MOXKET, a
KOTJ]a HE MOXKET OCYIIECTBUTHCSA. B MPOTUBHOM Cilydae rmepexo]l He OCYIIEeCTBUTCS.

Orpakaaromnme ycjaoBHsS H300pakalOT Ha JuarpaMMe BJOJIb JIMHUH MEPEexoja Mociie
UMEHH COOBITHS, 3aKJII0Yasi UX B KBaJIPATHBIC CKOOKH.

Orpaxaaronge ycloBHs 3agaBaTh HeoOs3aTenbHO. OIHAKO €CIU  CYIIECTBYET
HECKOJIbKO aBTOMAaTHYECKHX IIEPEXOJI0OB M3 COCTOSHUS, HEOOXOAUMO ONPEACTUTh Ui HUX
B3aMMHO HCKJIIOYAIOIIAE OTPAKIAMOIINE YCIOBUS. ODTO IMOMOXET YHTATCI0 JJIHarpaMMbl
MOHSATH, KAKOW MYTh Mepexojia OyeT aBTOMaTHYEeCKH BBIOPaH.

HeiictBue

HeiictBueMm (action), Kak YyXe TIOBOPWJIOCH, SBJSIETCS HENPEpPhIBAEMOE IOBEJCHHE,
OCYILIECTBIIAIOLIEECS KAaK YacTb repexoaa. BXonHble U BBIXOAHbBIE AEHCTBUS [TOKA3bIBAIOT BHYTPU
COCTOSIHUH, IOCKOJIBKY OHU ONPEAEISIOT, YTO MPOUCXOANT, KOTJa OOBEKT BXOAUT WM BBIXOIUT
u3 Hero. bonbiyro yacTh 1eHCTBUM, OJHAKO, M300pa)karoT BJOJb JIMHUU IEPEXojia, TaK Kak
OHM HE JOJDKHBI OCYILECTBIIATHCS IPU BXOJE WM BBIXOJE U3 COCTOSHUS.

JleiicTBUE pUCYIOT BIOJIb JIMHUU IE€PEX0/ia MOCIE€ UMEHU COOBITUSA, EMY IPEILIECTBYET
KOcas 4yepTa.

CoObiTHE WM JeicTBME MOTYT OBITh TIOBEJIEHMEM BHYTPU OOBEKTa, a MOTYT
HpeACTaBIATh Cco00il cooOlieHue, mnoceuiaeMoe Jpyromy oObekTy. Ecnm coObitue wnim
JeICTBUE MOCBUIAETCA APYroMy OOBEKTY, HEepel HHUM Ha Juarpamme IMOMEIA0T 3HAK «  ».

CHATUE geHer
[oTpMuaTenkeHBIA Ganarc)

MNpeetiweHne KpeguTa \

entry: BpemMeHHO 3aMopo3nTL cueT
Brnag gemer do: Mocnate yeegoMneHue KueHTy
[nonoxwMTensHbIA (&fit: Pa3moposuts cuer

BanaHc]

KnueHT Tpebyet
3aKpeITe cueT /

CoxpaHuTe garty
3aKpLITHA cYeTa

MNpoeepka 6anaqca
[oTpuyaTensHeIM GanaHc
B TeveHwe Gonee 30 gHer]

entry: Bugate
KpeAWTHYIO KapTy

®

Pucynoxk 2.18 - IIpumep auarpaMmbl COCTOSTHUI

JluarpamMmbl  COCTOSHUMI He HaJgo co3/laBaTh JUIS  KaXJAOro Kiacca, OHHU
MMPUMCHAIOTCSA TOJBKO B CJIOXHBIX ClIy4dasax. Ecan oObekT Kkiacca MOXKET CymeCTBOBaTh B
HECKOJIbKUX COCTOSHUSIX M B K&XJOM M3 HHUX BeIeT ce0sl Mo-pasHOMY, JJIsl HETrO MOXET
noTpedoBaThCs Takas Auarpamma.

JAuarpamMMel pasMeLleHus

Huarpamma pasmemenns (deployment diagram) oTpakaer (u3nyecKue B3aUMOCBS3U
MEXy MPOTPAMMHBIMU M alMapaTHBIMH KOMIIOHEHTaMH cucTeMbl. OHa SIBISETCS XOPOIIUM
CPEACTBOM Ul TOTO, YTOOBI IMOKAa3aTh MAapUIIPYTHl MEPEMEIICHNsT 00BbEKTOB W KOMITOHEHTOB
B pacrpe/ieJIeHHON cucTeme.

Kaxnprii y3en Ha auarpamMme pa3MelieHUs TMPECTaBIseT COO0OM HEKOTOPHIA THII

BBIYUCIUTENILHOTO  yCTPOHCTBA — B  OOJBIIMHCTBE CJIy4aeB, 4YacTh ammapaTypbl. OTa
ammaparypa MOXXET OBITh TIPOCTHIM YCTPOWCTBOM WJIM JaTYMKOM, a MOXET OBITh H
MAHpperimMoMm.

HI/IanaMMa pPasMEIICHUA IIOKa3bIBAcT CbI/ISI/I‘—IeCKO€ PAaCIIOJIOKECHUC CETH n
MCCTOHAXOXICHUC B Hel PAa3JINIHBIX KOMIIOHCHTOB.
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Banking Database
Server

Oracle Server
<<|AN>>

Regional
ATM Server

Printer

ATMServer.exe

<<Private Network>>

<<Private Network>>

125 First St.
ATM

ATMClient.exe

459 EIm St.

ATM

ATMClient.exe

Pucynok 2.19 - [Ipumep auarpaMMbl pa3MenieHus

I[I/IanaMMa pasMCIICHUA HUCIOJB3YETCAd MCHCIDKCPOM IIPOCKTA, I10JIb30BATCIISIMU,
APXUTCKTOPOM CHUCTEMbI M OSKCIUTYaTAHMOHHBIM IIECPCOHAIIOM, YTOOBI IIOHSATH (1)I/I3I/I‘IGCKOG
PasMCIICHUE CUCTEMbI M PACIIOJIOKCHUC €€ OTICIAbHBIX ITOACHUCTEM.

Z[I/Ial“paMMBI KOMIIOHCHTOB

I[I/IanaMMBI KOMIIOHCHTOB IIOKa3bIBAarOT, KaK BbIITIAAUT MOACIb Ha (1)I/I3I/I‘-ICCKOM
YpOBHE. Ha nux I/1306pa)I(CHBI KOMIIOHCHTBI IIPOI'paMMHOI'O obecreyeHns U CBA3U MCKIAY

HuMmH. [Ipu 3TOM Ha TakoW IHAarpaMMme BBIICIISIOT
KOMIIOHEHTHI ¥ OMOJIMOTEKN KOA.

JBa THIIa KOMIIOHCHTOB: HCIIOJIHACMBbIC

Kaxnpii xmacc monmenu (WM TOJCHCTEMA) MPeoOpazyeTcsi B KOMIIOHEHT HCXOIHOTO
koma. llocne co3manust OHM cpa3y [00aBIAOTCS K JAMarpaMMe KOMIIOHEHTOB. Mexay
OT/ENbHBIMA KOMIIOHEHTaMH H300pa)Kal0T 3aBHCHUMOCTH, COOTBETCTBYIOIIUE 3aBUCUMOCTSIM
Ha JTarne KOMIWISIUU WA BBIITOJHEHHS MPOrPaMMBbI.

ATM exe

-

Card Reader ,/"
i:’/

i ‘-\ ATM Screen

Caéf g

ATM smeri

5\ Cash Dispenser

T

A

1
]

Cash Dispenser

Pucynoxk 2.20 -. [Ipumep tuarpaMMbl KOMIOHEHTOB

JlnarpaMMbl KOMIIOHEHTOB IIPUMEHSIOTCS TEMH YYaCTHUKAMM IPOEKTA, KTO OTBEYAET 3a
KOMITWJIALIMIO CUCTEMBL. M3 Hee BUIHO, B KAKOM IIOPSAAKE HAJ0 KOMIIWJIMPOBATH KOMIIOHEHTHI,
a TaKXke KakMe WCIIOJIHSIEeMble KOMIIOHEHThl OyayT co3aaHbl cuctemod. Ha Taxoii
JuarpaMMe II0Ka3aHO COOTBETCTBHME KJIACCOB pEAJM30BAHHBIM KoMIOHeHTaM. OHa HyXHa

TaM, I'’I€ HAUYMHACTCA rCHEpalnua KoJa.
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O0beguHeHne TUATPAMM KOMIIOHEHTOB M Pa3BepPThIBAHHA

B HekoTOpbIX ciydasx J[JOmycKaeTcs pas3MellaTb JuarpaMMy KOMIIOHEHTOB Ha
JuarpamMMme pa3BepThIBaHMs. DTO IO3BOJIAET IOKA3aTh KAKME KOMIIOHEHTBHI BBINOJIHAIOTCA U Ha
KaKHUX y3JIax.

TEXHOJIOI'UA YIIPABJIEHUA UBMEHEHUAMMU B IIPOEKTUPOBAHUU
NH®OPMAIIMOHHBIX CUCTEM

[IpoGnembl ympaBieHUs TPOrPaMMHBIMH TPOEKTAaMHU BIIEpPBbIE MPOSBWIMCH B 60-x -
Hauyane 70-Xx TOMOB, KOrJa MPOBAIWINCH MHOTHE OOJBIIME TMPOCKTHI MO pa3zpaboTke
MpPOrpaMMHBIX MPOAyKTOB. bbuan 3adukcupoBansl 3anep:kku B co3ganuu [1O, oHO ObLIO
HEHAJSKHBIM, 3aTpaThl Ha pPa3pabOTKy B HECKOJIBKO pPa3 IMPEBOCXOIMIN TepBOHAYAIHHBIC
OLICHKH, CO3JaHHbIE MPOTrPaMMHBIE CHUCTEMbl 4YacTO HMEJIM HHU3KHE  IIO0Ka3aTeiau
IPOU3BOIUTENBHOCTH. [IpUuUMHBI NpOBaJIOB KOPEHWJIMCh B TEX MOAXOAAX, KOTOpbIE
MCIIOJIb30BAINCH B YIpaBlIeHUU MpoekTamu. [IpumenHsiemas MeToiuka Obula OCHOBaHA Ha OTBITE
yIpaBICHUS TEXHUYCCKHMMH TIPOSKTaMHW H OKasajach Hed(P(EeKTHBHOH mpu pazpaboTke
MPOrPaMMHOTO OOECTIeueHUsI.

BaxxHo mnoHuMaTe pasHully Mexay mpodeccuoHanbHOM paspaborkoir IO wu
JTIOOUTENbCKUM  IporpamMmupoBaHueM. HeoO0XoauMocTh — ympaBieHUss  MpOrpaMMHBIMU
IPOEKTaMH BBITEKaeT M3 TOro (pakra, 4to mporecc co3manus mpodeccuonansHoro 10 Bcerna
ABIISETCS CYyOBEKTOM OIO/PKETHOM MONMTHUKHM OpraHu3aluu, rie OHO pa3pabaThiBaeTcs, U UMEET
BpEMEHHbIE orpaHuueHus. Pabora pykoBoauTe sl NPOrpaMMHOrO IPOEKTa 0 OOJIBIIOMY CYETY
3aKJIFOYaeTCsl B TOM, 4YTOOBI TapaHTUPOBATH BBINOJIHEHHE JTHUX OIO/UKETHBIX M BPEMEHHBIX
OrpaHMuYEHUM C yueToM OM3HeC-1Iee opraHu3aluu OTHOCUTENBHO pa3padareiBaemoro I10.

PykoBomuTenun  mpoOEKTOB MpU3BaHbl  CIUIAHUPOBATH  BCE  ATambl  pa3paboTKu
IPOrpaMMHOro mnpojaykTa. OHU TakXe TOJIKHBI KOHTPOJIMPOBATh XOJ BBIIIOJHEHUS PabOT U
coOuo/ieHnsT Bcex TpeOyeMbIX cTaHIapToB. [IOCTOSHHBIH KOHTPOJIb 3a XOJOM BBIMOJHEHUS
paboT HEoOXOoauM MJsi TOro, 4TOOBI MpoLEecC pa3padOTKM HE BBIXOJWI 3a BPEMEHHBIE U
OrO/KeTHbIE OTpaHMYeHHUs. XOpollee YIpPaBJICHHE HE TapaHTHUPYET YCIHEIIHOTO 3aBepIIeHUs
IPOEKTa, HO IIJIOXO€ YIpaBJI€HHE O0053aTelbHO TNPUBEAET K €ro MpoBally. OTO MOXKET
BBIPa3UThCS. B 33/I€p)KKe CPOKOB caauu roroBoro IO, B MpeBHILIEHHHM CMETHOM CTOMMOCTHU
MPOEKTa M B HECOOTBETCTBUH ToTOoBOTO 110 cnenuduxanum TpedoBaHMiA.

ITponiecc paspabotku I1O cymiecTBEHHO OTIMYaeTCsl OT MPOLECCOB  pealn3aluu
TEXHUUYECKUX IPOEKTOB, YTO TOPOXKAAET ONPEIENICHHbIE CIOXKHOCTH B  YIPaBJICHUU
IPOTrPaMMHBIMU POEKTAMHU:

1. IlporpammHBIN npoayKT HemaTepHuaiieH. [IporpamMHoe obecriedeHre HemaTepualbHo,
€ro HeNb3sl YBUJIETh WIM NOTpOrars. PykoBoauTe b MPOrpaMMHOIO MPOEKTa HE BUIUT MpPOIece
"pocta" paspabareiBaecmoro I1O. OH MOXeT moyiaraThCsl TOJIBKO HA JOKYMEHTAIHIO0, KOTOpPas
bukcupyet nporecc pa3padoTKH MPOrpaMMHOTO MPOAYKTa.

2. He cymiecTByeT cranfapTHBIX mporeccoB pa3padorku [10. Ha ceronusmnuii 1eHb He
CYILIECTBYET UYETKOM 3aBUCHUMOCTH MeXAy mpoieccoMm co3fanus [10 u TumoMm cozmaBaeMoro
IPOTPaMMHOTO MPOAYKTa. /Ipyrue TexHHUUeCKHe TUCHMILIMHBI UMEIOT JJIUTENIbHYI0 HCTOPHIO,
MPOLECChl Ppa3pabOTKH TEXHUYECKUX U3JEIUA MHOTOKpAaTHO oONpoOOBaHbl M IPOBEPEHHI.
[Tporeccel co3manust OONBIIMHCTBA TEXHMUYECKUX CHCTEM XOPOIIO H3ydeHBl. V3ydeHuem ke
npoueccoB coznanus 110 crenuanucTsl 3aHUMAIOTCS TOJIBKO nocienHee BpeMs. [loaromy moka
HeNlb3sl TOYHO TpejcKa3aTh, Ha KakoM 3Tame mporecca pa3zpaborku 1O Moryr BO3HHUKHYTh
pOOJIEMBI, YTPOXKAIOLIHE BCEMY TPOrPaMMHOMY MPOEKTY.

3. bonpime mporpaMMHbBIE HPOEKTHI - 3TO 4YacTo "oJHOpa3oBble" MpOeKThl. bombiue
IIPOrpaMMHBIE TPOEKTHI, KaK MPaBUJIO, 3HAUUTEIBHO OTJIMYAIOTCS OT MPOEKTOB, PEaIn30BAHHBIX
panee. IloaTomMy, 4YTOOBI YMEHBIIUTH HEONPEACICHHOCTh B IUIAHUPOBAHWU IPOCKTA,
PYKOBOAMTENN MPOEKTOB JOJDKHBI 00JaJaTh OYeHb OOJBIIMM MpaKkTUYeCKHUM omnbiToM. Ho
MOCTOSIHHBIE TEXHOJOTMYECKHE M3MEHEHMS B KOMITBIOTEPHOM TEXHUKE M KOMMYHHKAIIMOHHOM
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000pyIOBaHUHU OOECLIEHUBAIOT MPEABIAYIIUI ONBIT. 3HAHUS U HaBBIKHM, HAKOIJICHHBIE OIBITOM,
MOTYT HE BOCTPeOOBATbCS B HOBOM IIPOEKTE.

IlepeuncienHble OTIMYMS MOTYT IIPUBECTH K TOMY, YTO peau3alys IpOeKTa BbIMIET U3
BPEMEHHOI0 TpaduKa WM TPEBBICUT OIOKETHbIE ACCHUTHOBaHUsA. [IporpaMMHBIE CHCTEMBI
3a4acTyl0 OKa3bIBalOTCS HOBMHKAMM KaK B "HMJIEOJOTMYECKOM', TaK M B TEXHUYECKOM ILIAHE.
[TosTOMy, TpenBuAs BO3MOKHBIE MPOOJIEMbl B peain3allii MPOTPAMMHOIO MPOEKTA, CIETyeT
BCerJa MOMHHMTb, YTO MHOTMM H3 HHUX CBOICTBEHHO BBIXOJAWUTh 3a PAaMKHU BPEMEHHBIX U
OIOPKETHBIX OTPAHUYEHUM.

IIpouecc ynpasJ/jieHusi pa3padoTKOii MPOrpaMMHOI0 odecreyeHust

HeB03MOXKHO onucaTh M CTaHIAPTU3UPOBATH BCE PAaOOTHI, BHIMOIHSAEMBIC B POCKTE 10
cozznanuto [10. Otu paboThl BecbMa CYLIECTBEHHO 3aBUCAT OT OpraHU3allMy, TJ€ BBIIOIHIETCS
pa3paborka IO, m or THma co3zaBaeMoro mnporpaMMHoro mnpoaykra. Ho Bcerma MokHO
BBIJICJIUTH CIIEAYIOILUE:

- Hantucanue npemioxenunii no cozpanuto 110.

- [InanupoBanue u coctaBieHue rpapuka padbot no cozaanuto I10.

- OLIeHMBaHNE CTOUMOCTH MPOEKTA.

- [lonGop nepcoHnaina.

- KoHTposs 3a X010M BbINOIHEHUSI padoT.

- Hancanue oTueToB u npeacraBieHui.

[lepBast cragust MPOrpaMMHOIO NMPOEKTa MOKET COCTOATH M3 HANKCAHUS MPEJIOKEHUN
[0 peanu3aluy 3Toro npoekta. [Ipeayioskenus 10KHbBI COAEPIKaTh ONUCAHKUE LesIel IPOEKTOB U
croco0oB ux AocTwkeHns. OHM Takke OOBIYHO BKIJIIOYAIOT B ceOs OLIEHKH (PMHAHCOBBIX M Bpe-
MEHHBIX 3aTpaT Ha BbINOJHEHUE Mpoekrta. [Ipy HeoOXoAMMOCTH 37eChb MOTYT HPUBOAUTHCS
000CHOBaHHUA Ui NEpeJayd IIPOEKTa Ha BBIIOJHEHHE CTOPOHHEW OpraHU3aluy WU KOMAaHJE
pa3pabOTUHKOB.

Hanucanune mnpennokeHuil — OYeHb OTBETCTBEHHAs paldoTa, Tak Kak JJii MHOTHX
OpraHu3aiii BoIpoc O TOM, OyIeT JM MNPOEKT BBINOJHATHCA CaMON OpraHu3alueil HiIu
pa3zpabarbIBaThCsl IO KOHTPAKTy CTOPOHHEH KOMIIaHWEH, sABiseTcs KpurtuueckuM. He
CYIIECTBYET KaKMX-JIMOO PEKOMEHJIAIMM 110 HAMMCAHUIO MPEUIOKEHUIH, MHOTO€ 3/1€Ch 3aBUCUT
OT OTIBIT.

Ha sTane ninaHupoBaHus MPOEKTa OMPENENAIOTCS MPOLECCHI, ATANbl U IOJyYEHHBbIE Ha
KaXKJOM U3 HUX PE3Yy/lbTaThl, KOTOPbIE JOJKHBI IPUBECTH K BBIOJIHEHUIO MpoekTa. Peannszanus
ATOro IUIaHA MNpPHUBENET K AOCTHXKEHHIO Iiesiel INpoekTa. OnpeneneHue CTOMMOCTH IPOEKTa
HaIpsIMyIO0 CBSI3aHO C €ro IJIaHUPOBAaHUEM, TOCKOJIBbKY 37€Ch OILIEHHBAIOTCS PECYpPChI, Tpe-
Oyroruecs /1711 BHIIOJIHEHUS TUIaHa.

KoHTponb 3a X010M BbINONHEHUS pabOT (MOHUTOPUHI MPOEKTa) — 3TO HEMPEPBIBHBIN
IIPOLIECC, MPOJOJIKAIOIIMICS B TEUEHHE BCEro CpoKa peajau3aluu npoekra. PykoBonurens moi-
KEH TOCTOSHHO OTCIIEKMBATh XOJ pealn3allui MPOEeKTa M CpaBHHUBATh (PaKTHYECKHE M Ia-
HOBBIE TTOKA3aTeNu BBIIOJHEHUS pabOT ¢ UX CTOMMOCTBIO. XOTSI MHOTHE OpraHU3al[Ml UMEIOT
MeXaHU3MBbl (POPMATILHOTO MOHUTOPUHTA pabOT, OMBITHBIA PYKOBOJUTENb MOXKET COCTABUTH sIC-
HYIO KapTHUHY O CTaJUH Pa3BUTUU IMPOEKTa MPOCTO IMyTeM HedopMaiabHOro OOIIEHUs C pa3pa-
060TYMKaMHU.

HedopmanbHblii MOHUTOPUHT YacTO MOMOTaeT 0OHAPYKUTh MOTEHIMAbHbIE TPOOJIEMBI,
KOTOpbIE B SIBHOM BHJI€ MOTYT OOHapyXUThCs mo3aHee. Hampumep, exenHeBHOe oOCyxaeHUE
X0/J1a BBINOJIHEHUS pabOT MOXKET BBISIBUTH OTAENbHBIE HEAOPAOOTKU B CO3/1aBa€MOM IPOTPAMM-
HOM MpoayKTe. BMecTo OMIaHHs OTYETOB, B KOTOPBIX OyneT oTpakeH (akT "mpoOykcoBKH"
rpaguka padboT, MOXHO OOCYIUTh CO CIEIHAINCTAMH HAMEYAIOIIHECs MPOrPaMMHCTCKHE
npoOJIeMbl U He JIOMYCTUTh CphIBa Ipaduka padoT.

B Teuenue peanuzanuu mnpoekTa OOBIYHO MPOUCXOIAUT HECKOJIBKO (POpMalibHBIX
KOHTPOJIbHBIX MPOBEPOK XOJa BBIMOJHEHHS padoT 1o coznanuio [10. Takue nmpoBepKH JOIKHBI
JaTh OOLIYI0 KapTHHY XOJla peajli3allud INpPOeKTa B IEJIOM U II0Ka3aTh, HACKOJIBKO YyiKe
paspaboTtanHas yacth [1O COOTBETCTBYET II€NsIM MPOEKTA.
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Bpewmst BbINIOIHEHNS OONBIIMX IPOTrPAMMHBIX POEKTOB MOXKET 3aHUMATh HECKOJIBKO JIET.
B TedeHne 3TOro BpeMeHH LieJIM ¥ HaMEPEHUs OpraHu3aliy, 3aKa3aBIlel IPOrpaMMHBIN IIPOEKT,
MOTYT CYIIECTBEHHO HM3MEHHUThCS. MOMKET OKa3zaThCs, YTO pa3pabaThiBaeMblil MPOrpaMMHBIN
OPOAYKT CTajl YK€ HEHYXXHBIM JHOO HMCXOJHble TpeboBaHHs K co3gaBaemMomy I1O mpocto
ycTapead M HMX HEOOXOIUMO KapAMHAIbHO MEHATh. B Takol cuTyalluu pyKOBOJCTBO
OpraHu3alu-pa3padoTINKa MOXKET MPUHATH pelIeHre O MpekpaieHun pazpadorku 110 umm 06
U3MEHEHUH IPOEKTa B ILIEJIOM C TEM, 4TOObl Y4eCTh W3MEHMBILMECS LEIM U HaMepeHUs
OpraHM3al1-3aKa3uuKa.

PykoBoauTenn npoekToB OOBIYHO 00s3aHBI CaMy MOJOMpaTh MCIOJIHUTENEH sl CBOMX
NpoeKToB. B maeanbHOM ciydae mpodeccHOHANbHBI ypOBEHb HCIOIHUTENCH MOIDKEH COo-
OTBETCTBOBaTh TOH paboTe, KOTOPYH0 OHU OyIyT BBINOJHATH B XOJ€ PEAIN3ALUU INPOEKTA.
OpHaKko BO MHOTHX CIy4asX PYKOBOJUTEIH JOJDKHBI MOJaraTbcs Ha KOMaHIy pa3padOTYHMKOB,
KOTOpas Jjajeka oT wuneanbHo. Takasg curyauus MoxeT OBbITh BbI3BaHA CIEAYIOIIUMU
IpUYMHAMMU:

1. BrogxeT mpoekTa He MO3BOJISIET MPUBJIEYb BHICOKOKBATM(DULIMPOBAHHBIN NepcoHan. B
TaKOM CJIy4ae 32 MEHBIIYIO IIJ1aTy IPUBJIEKAIOTCS MEHEe KBATU(UIMPOBAHHBIE CIIEUAINUCTHI.

2. BpIBalOT CHUTyalluM, KOIJla HEBO3MOXKHO HaWTH CHELHAIMCTOB HEO0OXOAMMO
KBaM(UKaMM Kak B caMOM opraHu3auuu-pazpaboTuumke, Tak U BHe ee. Hampumep, B
opraHu3anuu "nydmiye 0" MOryT ObITh YK€ 3aHSTHI B IPYTUX IIPOEKTaX.

3. OpraHuzanusi Xo4eT MOBBICUTh MPOQPECCHOHANBHBIN YPOBEHb CBOMX PaOOTHUKOB. B
3TOM Cllyyae OHa MOXXET IpPHUBJIEYb K y4YacTUIO B IPOEKTE HEONBITHBIX WJIM HEIO0CTaTOYHO
KBAJTM(UIUPOBAHHBIX pAaOOTHUKOB, YTOOBI OHU MPHOOPENN HEOOXOAUMBIH OTBIT U MOYYHIIUCH Y
60J1e€e OIBITHBIX CIELUAINCTOB.

Takum 00pa3om, MOUYTH Beerja rmoadop CHEHaINCTOB IS BBITOJIHEHHS MPOEKTa UMEET
OIpeieIeHHbIE OIpaHUYEHUs] U HE SABJsIeTCs CBOOOJHBIM. BMecTe ¢ TeM HE0OX0auMoO, 4TOOBI
X0Td OBl HECKOJBKO WYJEHOB TIpYNIbl pa3pabOTYMKOB HMMENU KBATU(UKALMIO M  OIBIT,
JIOCTaTOYHbIE JUI pabOThl HAJl JaHHBIM MPOEKTOM. B IpOoTHBHOM cilydae HEBO3ZMOXKHO M30€XkaTh
omn6ok B pazpabotke I10.

PykoBoauTens mpoekTa 0ObIYHO 00s3aH MMOCHUIATh OTYETHI O XOJ€ €r0 BBIMOJIHEHUS Kak
3aKa3yuKy, TaK W MOAPSIHBIM OpraHu3alusM. OTO JOJDKHBI OBbITh KpaTKUE JOKYMEHTHI,
OCHOBaHHbIE Ha MH(OPMAINH, U3BIEKAaEMOIl U3 MOJIPOOHBIX' OTYETOB O MpoeKTe. B 3TX oTueTax
JOJKHa ObITh Ta WHGOpMalus, KOTOpas MO3BOJISIET YETKO OLIEHUTh CTENEHb TOTOBHOCTU
CO3/1aBacMOI0 IPOrpPaMMHOTO MPOAYKTA.

B pamkax kypca «CucTeMHasi MHKEHEpPHUS» BbIAEIEHBI CIEAYIOIINE PO B TPYIIE MO
pazpabotke [10:

- PykoBoaurens — o01iee pyKOBOICTBO MPOEKTOM, HAallMCaHUE JOKYMEHTAIUH, OOIIeHUEe
¢ 3akasunkom I10;

- CucTeMHBII aHAIMTUK — pa3paboTka TpeOOBaHUM (COCTaBIEHHE TEXHUYECKOTO
3aJJaHus, POEKTa MPOTrPaAMMHOT0 00ecTieueHus);

- Tectep — cocraBieHue IIaHa TECTUpOBaHMs M aTTectauuu rorosoro I1O0 (mpoxykra),
COCTaBJIEHUE CIIEHApHUsl TECTHUPOBaHMs, 0a30BbII MpUMep, MPOBEICHNE MEPONPUITHIA MO IUIaHy
TECTUPOBAHUS,

- Pazpabotunk — MonenMpoBaHHME  KOMIIOHEHT MPOrpPaMMHOT0  oOecredeHus,
KOJUPOBAHUE.

IlnannpoBaHue NpoeKTa pa3padoTKH MPOrPaMMHOro odecrevdeHust

OddexTuBHOE yIpaBIeHHE NPOTPAMMHBIM TPOEKTOM HANpPSIMYIO 3aBUCHUT  OT
MMPAaBUJIBHOI'O ILIAHUPOBAHUA pa60T, H@O6XOJII/IMBIX JJIA €ro BBIIIOJHCHUA. II;man momoraer
PYKOBOAMTENO TPEABUICTh MPOOIEMBbI, KOTOPblE MOTYT BO3HHUKHYTh Ha KaKHX-JTHOO 3Tamax
co3ganus [1O, u pa3paboraTh MPEBEHTHBHBbIE MEPHI A UX MPEAYNPEKICHHUS WM PElIeHUs.
[Inan, pa3paboTaHHBII Ha HAYadbHOM OJTamle IMPOEKTa, pPAacCMaTPUBACTCS BCEMHU €ro
YY4aCTHUKAMU KaK pPYKOBOJSIIUN JTOKYMEHT, BBIIIOJIHEHHE KOTOPOTrO JIOJDKHO MPHUBECTH K
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YCIICIIHOMY 3aBEpIICHUIO0 IPOEKTa. OJTOT IE€PBOHAYAIbHBIA IUIaH JODKEH MaKCHUMAaJbHO
NoJpOOHO OMHCHIBATH BCE TAIbl PEAIN3aLUHU IPOEKTA.

IIponiecc miuaHUpOBaHUS HAUMHAETCS, UCXOMAS M3 ONHUCAHMUSA CHUCTEMBI, C ONpEAEICHUs
IIPOEKTHBIX OrPAHUYEHUM (BPEMEHHBIE OTPaHUYEHUs, BO3MOXKHOCTU HAJIMYHOIO IIEPCOHANA,
OIO/IKETHbIE OrPaHMYEHUS U T.J.). DTU OIPAHUYEHUS JOJDKHBI ONPENENIATHCS MapajlieIbHO C
OLICHMBAaHMEM IIPOEKTHBIX IapaMETPOB, TAaKUX KaK CTPYKTypa M pa3Mep IMpOEKTa, a TaKXKe
pacripenesnieHueM (QyHKIUH Cpeau UCHOJIHUTENEH. 3aTeM OIpeNesatoTCs 3Tanbl pa3paboTKU U
TO, KaKU€ pe3yJbTaThl JTOKYMEHTallUs, IPOTOTUIIbI, HOJCUCTEMbl MJIM BEPCUU IMPOrPAMMHOIO
IOPOAYKTa) JAOJDKHBI OBITH IIOJYy4YeHbl 110 OKOHYAHMM JTHX 3TanoB. Jlanee HauuHaercs
UKJIMYecKast 4acTh IIanupoBanus. CHavana pa3padareiBaeTcs rpaduk padoT MO BHITOIHEHUIO
IPOEKTa WM JIaeTcs pa3pellieHne Ha IPOI0JDKEHUE UCIIONIb30BaHMs paHee CO3AaHHOro rpaduka.
[Tocne 3TOro MpPOBOAUTCS KOHTPOJIb BBIMOJHEHUS PaOOT U OTMEYAIOTCS PACXOXKIACHUS MEXKIY
peaIbHBIM U IUIAHOBBIM X0JI0OM padoT.

Jlanee, mo Mepe MOCTYIUJIEHUS] HOBOM HH(POpPMAIMM O XOJE BBIIOJHEHUS IPOEKTa,
BO3MOKEH NEPEeCMOTpP NEpBOHAYAIIBHBIX OLICHOK MapaMeTpoB MPOEKTa. JTO, B CBOIO OYepe/ib,
MOXET TPHUBECTH K H3MEHEHHI0 Tpaduka pabor. Ecnmm B pesynbTare 3THX HW3MEHEHUH
HapyLIAlTCs CPOKHM 3aBEPIICHUs MPOEKTa, JOJDKHBI ObITh IEPEeCMOTpPEHbI (M COIIACOBaHbI C
3aka3zuukoM 110) mpoekTHbIE OrpaHUYEHHUS.

KoHeuHO, GONBIIMHCTBO PYKOBOAMTENEH HPOEKTOB HE AYMArOT, YTO peaju3alus HX
IPOEKTOB MPOUJET TIaIK0, 6€3 BCAKUX mpobiem. JKenarenbHO onucaTh BO3MOXKHBIE TPOOIEMBI
ele 710 TOro, Kak OHU MPOSBAT ceOs B X0/1€ BBINOJIHEHUS poekTa. [loaTomy sydie cocTaBisTh
"meccumuctrueckue" rpaduku pador, yem "ontumucrtrueckue". Ho, KOHEUYHO, HEBO3MOKHO
IOCTPOUTh IIJIaH, YYUTHIBAIOIIMHA BCE, B TOM 4HCJE Cly4yaiHble, MPOOJEMbl U 3aJCPKKU
BBIMIOJIHEHUS NPOEKTa, MO3TOMY M BO3HHUKAET HEOOXOJUMOCTh MEPUOAMYECKOIo IepecMoTpa
IPOEKTHBIX OTPAHUYEHUI U ATANOB CO3JJaHUs IPOTPAMMHOTO IPOAYKTA.

[Inan mpoekTa IOJKEH YETKO IOKa3aTh PeCcypchl, HEOOXOAMMBIEC JUIs pean3aluu
IpOeKTa, pasjiesieHue paboT Ha 3Tanbl U BPEMEHHOW IpadMK BBIOJHEHHs 3THX 3TanoB. B
HEKOTOPBIX OpPTraHM3allMAX IUIaH MPOEKTa COCTABJISETCS KaK €AMHBINA JTOKYMEHT, COJEpKalluil
BCE BUJbI IUIAHOB, OMMCAaHHBIX BhIIIe. B Ipyrux ciydasx mjaH NPOEKTa OMHCHIBA€T TOJBKO
TexHoJoruueckuit mpouecc cozganus [10. B TakoM muiane 00s3aTenbHO NPUCYTCTBYIOT CCHUIKU
Ha IJIaHbI IPYTUX BUJOB, HO OHU pa3pabaThIBalOTCS OTAEIBHO OT IJIaHa MPOEKTa.

Jleranuzanus MJaHOB NMPOEKTOB OYEHb PA3HUTCS B 3aBHUCHUMOCTH OT THUIIA pa3palaThl-
BAaeMOro MPOrpaMMHOI0 MPOJAYKTa U OpraHu3anuu-pazpadorunka. Ho B moOom ciyyae 60:b-
IIMHCTBO IUIAHOB COJIEPIKaT CIEAYIONINE Pa3/Iebl.

1. Benenue. Kparkoe omnucaHue 1eneil MpoekTa M MNPOEKTHBIX OrpaHUYEHUM
(OXOKETHBIX, BPDEMEHHBIX U T.[.), KOTOPbIE BaXKHBI JUIsI YIIPABIEHUS IIPOEKTOM.

2. Opranusanus BBIIONHEHHWS mpoekTa. Omnmcanue cmocoba moadopa KOMaHJIbI
pa3paboOTUYMKOB U pacnpeielieHne 00s13aHHOCTeH MEXTy YWICHAMU KOMaH/Ibl.

3. Amamu3 puckoB. OmnmcaHWe BO3MOXHBIX MPOEKTHBIX PHCKOB, BEPOSTHOCTH WX
NPOSIBJIICHUS M CTPATETrii, HaPaBJICHHBIX HA UX YMEHBIICHHUE.

4. AnimapaTHble U TMPOTpPaMMHBIE PECypChl, HEOOXOAUMBIE ISl peaju3allid IMPOEKTa.
[lepeuenp anmapaTHbIX CPEACTB U MPOTrPAMMHOI0 0OecrieueH st, HE0OX0AUMOTO IS Pa3paboTKu
IPOrpaMMHOr0 MpoaykTa. Eciam anmapatHble cpeacTBa TpeOyeTcsl 3aKyraTh, MPUBOIUTCS HX
CTOMMOCTbH COBMECTHO € TpaKOM 3aKyIKH U TOCTaBKH.

5. Pazbuenue pabor Ha otambl. [lpomecc peanusanuu mnpoekTa pa3dUBaeTcs Ha
OTJIEJIbHBIE IIPOLIECCHI, OINPENEISAIOTCS JTalbl BBIIOJIHEHUS IPOEKTAa, MPUBOAMUTCA OINCAHUE
pe3ynbTaToB ("BBIXOOB') KaXKIOTO ATarna U KOHTPOJIbHBIE OTMETKH.

6. I'padux pabot. B 3TOM rpaduke oToOpaxaroTcs 3aBUCUMOCTH MEXAY OTAEIbHBIMH
npoueccamu (3Tanmamu) paspadotku [1O, olieHKH BpeMEeHHM UX BBIIIOJHEHUS M paclpesesieHne
YJICHOB KOMaH/Ibl pa3pabOTUYMKOB 110 OTAEIBHBIM dTaraM.
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7. MexaHu3mMbpl MOHUTOPHMHTa M KOHTPOJS 3a XOJOM BBINOJHEHUS MPOEKTA.
OnuChIBarOTCS MPEOCTABISIEMbIC PYKOBOIUTENIEM OTUETHI O XO/E BBIITOJHEHUS PabOT, CPOKH HX
MIPEIOCTABIICHUS, a TAK)KE MEXaHU3Mbl MOHUTOPHUHTA BCETO MPOEKTA.

[Tnan AOKEH peryisipHO MepecMaTpUBATHCS B MpOIEcce pealn3aluuu mnpoekra. OnHu
4yacTH IUIaHa, Hampumep rpaduk padoT, U3MEHSIOTCS 4acTo, Apyrue Oosee craOmibHbl. Jliis
BHECEHUS HM3MEHEHUH B IUIaH TpeOyeTcs CrelnualbHas OpraHu3alys TOKYMEHTOIOTOKA,
MO3BOJIAIOIIAs OTCICKUBATD STH U3MEHEHUSI.

OO0mme cBe1eHHUs 0 TPeOOBAHUAX K MHPOPMAIMOHHBIM CHCTEMAM

[TpoOnembl, KOTOpBIE NPUXOIMTCS pEIIaTh CICHUAINCTAM B IPOIECCEe CO3JIaHUS
MPOrpaMMHOTO OOECIeueHHs, OYCeHb CIOXKHBL. [Ipupoma STux mnpoOieM HE Bceraa sCHa,
0CcOOEHHO ecnu pas3padarbiBacMasi TPOTrpaMMHAsi CHUCTEMa HWHHOBAIMOHHas. B wacTHOCTH,
TPYOHO 4YETKO OMHCaTh Te JEHCTBUS, KOTOpPBIE IOJKHA BBITIONHATH cucTeMa. OmnmcaHue
(YHKIIMOHATIBHBIX BO3MOXXHOCTEH W OIpaHUYCHHH, HAKJIAJbIBAEMbIX Ha CHCTEMY, Ha3bIBACTCS
TpeOOBaHUSIMU K ITOU CHCTEME, a caM Ipoiecc GOpMUPOBaHUS, aHAIH3A, JOKYMECHTHPOBAHUS U
MPOBEPKH ATHX (PYHKIIMOHAIBHBIX BO3MOXXHOCTEH M OTPaHUYCHUN — Pa3pabOTKO# TpeOOBaHUI.

TpeboBanust moapa3eNAOTCs HAa TOJIH30BATENbCKAE U cHCTeMHBbIE. [lomp30oBaTenbCckue
TpeOOBaHUSI — 3TO ONHMCAHHE HA ECTECTBCHHOM S3bIKE (IUIFOC TOSCHSIONIME JUarpaMMbl)
(GYHKIMH, BBIMTOJHACMBIX CHCTEMOW, W OTpaHWYCHUH, HakIaJIbiBacMblX Ha He€. CHCTEMHBIC
TpeOOBaHUSI — 3TO OMKMCAHUE OCOOCHHOCTEW CHUCTEMbI (aPXUTEKTypa CHUCTEMbI, TPEOOBaHUS K
napaMerpaM oO0OpYJIOBaHMS H T.J.), HEOOXOAUMBIX i 3((HEKTUBHON peanu3anuu TpeOOBaHUH
TI0JIb30BATEIIS.

IlepBble maru no paspadorke TpedoBaHuii K HH(POPMAIMOHHBIM CHCTEMaM -
aHAJIU3 OCYIIeCTBMMOCTH

Pa3paborka TpebGoBaHMIT — 3TO TPOIECC, BKIFOYAIOIMIUN MEPONPHSTHS, HEOOXOIUMBIC
JUIS  CO3JIaHMsl W YTBEPXKJAEHHUS JIOKYMEHTa, COJepiKallero crenu(ukanuo CHCTEMHBIX
TpeOoBaHuil. 11 HOBBIX MPOrpPaMMHBIX CHCTEM IIpoliecc pa3paboTKu TpeOOBaHUM JOKEH
HauMHaThCA C aHAJIM3a ocyllecTBUMOCTU. HavanoM Takoro aHanusa siBisieTcs o0lee onvcaHue
CUCTEMBI M €€ Ha3HAUYEHHUs, a pe3yJIbTaTOM aHalh3a — OTYET, B KOTOPOM JIOJKHA OBITh YeTKast
peKoMeHalusl, NPOJODKaTh WM HET mpolecc pa3paboTKu TpeOOBaHUH NPOEKTHpYEeMOH
cuctembl. JlpyruMu cloBamM, aHaJdU3 OCYIIECTBUMOCTH JIOJDKEH OCBETUTH CIIEAYIOLIUE
BOIIPOCBI.

1. OtBeuaer U cuctemMa OOmMMM W OW3HEC-TENSIM OpraHU3alUU-3aKa3uuKka H
OpraHu3anumu-pa3padoTynka’?

2. MOXHO JTH peain30BaTh CHCTEMY, HCIIONB3Ys CYIIECTBYIOIIME Ha JAaHHBI MOMEHT
TEXHOJIOTHH U HE BBIXOJS 3a MIPEAEIbl 33 JaHHOU CTOUMOCTH?

3. MoxHO aM OOBEIUHUTH CHCTEMY C JAPYIMMH CHCTEMaMM, KOTOpBIE YXKe
AKCIUTYaTHUPYIOTCS?

Kputnueckum siBisercss Bompoc, OyAeT JM CHCTEMa COOTBETCTBOBATH  LENSAM
opranuzanuu. Ecian cucteMa He COOTBETCTBYET STUM ILENSIM, OHA HE TNPEACTaBIsSeT HUKAKON
LIEHHOCTH JUIsl OpraHu3aluu. B To ke BpeMs MHOTME OpraHu3aluy pa3padaThiBalOT CUCTEMBI, He
COOTBETCTBYIOIIIME UX LIEJSAM, JTMOO HE COBCEM SICHO MOHMMAs 3TU IIeJu, JH0O0 MOoJ BIHSHUEM
MOJUTUYECKUX MIIM OOIIECTBEHHBIX (PaKTOPOB.

BoinonHenue aHanmu3a OCYIIECTBUMOCTH BKJIIOYaeT cOop W aHaiu3 HMHQOpMalUH O
Oyaymiell cucTeMe M HalMcaHHE COOTBETCTBYIOLIero oryera. CHayana cieqyeT ONpeaeiuTh,
Kakasi MMeHHO MHpopmanus HeoOX0auMa, YTOObl OTBETUTh Ha MOCTABJICHHBIE BBILIE BOMPOCHI.
Hanpumep, 3Ty nHpopManmio MOKHO MOTYyIUTh, OTBETHB Ha CIIEAYIOIIEE:

1. Yto mpou3oHaeT ¢ opraHu3alueit, ecinm cuctema He OyJIeT BBEIeHA B AKCILITyaTaluio?

2. Kakue Tekymue mnpoOiemMbl CYIIECTBYIOT B OpraHM3allMM M KaK HOBas cHCTEMa
MTOMOXET UX PEIIUTH?

3. Kakum o6pazom cuctema Oyzer crmiocoOCTBOBaTh LiesiM On3Heca?
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4. Tpebyer nu pa3pabOTKa CUCTEMBI TEXHOJIOTHH, KOTOpAs 10 3TOr0 HE MCIOJIb30BaIach
B OpraHu3anuu?

Jlanee HEOOXOMMO ONPENEITUTh UCTOYHUKH HHDOPMAIH. DTO MOTYT OBITH MEHEIKEPHI
OTJIENIOB, TJ€ CUCTeMa OyJeT HCIONb30BaThCs, Pa3pabdOTUYMKU IMPOrPAaMMHOTO OOeCTeUYeHus,
3HAKOMBIE C THUIIOM OYIyIIEH CUCTEMBI, TEXHOJIOTH, KOHEYHBIC TIOJIH30BATEIH U T.]I.

[Tocme o6paboTku coOpaHHOW WH(GOPMANKMKU TOTOBUTCS OTYET IO aHAIU3Y
OCYIIECTBUMOCTH CO3/IaHUSI CHCTEMBI. B HEM JOJKHBI OBITh IaHBI PEKOMEH/IAIUH OTHOCHTEIIHHO
IPOJIOIDKEHHUS Pa3pabOTKU cuUCTeMbl. MoryT OBITh MpPEUIOKEHBl W3MEHEHHsS OroKeTa U
rpagpuka pabOT TO CO3JAHHIO CHUCTEMBI HIIM TPEIbSIBICHBI 0OoJiee BBHICOKHE TpPeOOBaHUS K
cucTeme.

TEXHOJIOI'MX KOHTPOJISA KAYECTBA ITPOEKTOB HHOOPMAIIMOHHBIX
CUCTEM

IlnanupoBanue MpoeKkTa

VYrpaBineHue nporpaMMHBIM MPOEKTOM 3aBUCUT OT MPABHJIBHOTO TUIAHUPOBAHUS PadOT,
HEOOXOMUMBIX [UJIsl €ro BBINONHEHUA. [lnaH momMoraeT MeHemKepy HpeIBUAETh MPOOIEMBI,
KOTOpbIE MOTYT BO3HHKHYTh Ha Kakux-mubo ortamax co3ganus [10, u paspaborars
MPEBEHTUBHBIE MEpPbI A WX NpeaynpexaeHuss win pemienus. [lman, pazpaboTaHHbI Ha
HAa4YaJIbHOM JTalle IPOEKTa, PAcCMATPUBACTCS BCEMU €ro YYaCTHHKAMHU KaK pPYKOBOISIIUI
JIOKYMEHT, BBIIMIOJTHEHHE KOTOPOTO JIOJIKHO MPUBECTH K YCIEIIHOMY 3aBEPUICHUIO POEKTa. ITOT
MEepPBOHAYAJIbHBIN IUIaH JIOJDKEH MAKCHUMaJIbHO TOJPOOHO OMUCHIBATH BCE ATAIlbl peaiu3alluu
npoekTta. KpoMe pa3paboTku mraHa mpoeKkTa, Ha MEHeKepa JIOKUTCS 00s13aHHOCTh pa3pabOTKH
JIPYTHX BUJOB IJIAHOB. DTH BUJBI TUTAHOB KPATKO OnucaHbl B Tabmuie 3.1.

B nmucrunre 1 nmokaszan nporecc mianupoBanus co3ganus [10 B Buae nceBaokoa. 31ech
CIICJIaH aKIIEHT Ha TOM, YTO IJIAHWUPOBAHUE — ATO UTEPAIMOHHBIN Tporecc. [lockonbKy B mpo-
I[eCCe BBIMOJIHEHHUS MPOEKTa MOCTOSHHO TMOCTYyMaeT HoBas WHGOpMaIus, TUIaH JOJIKEH pery-
JSIPHO TIepecMaTpuBaThCs. BaxkHbiMu (hakTOpaMu, KOTOPBIE JAOJKHBI YUYUTHIBATHCA TPHU pa3pa-
00TKe TUIaHa, SABIAIOTCS (PMHAHCOBBIC U JIETIOBBIE 00s3aTENbCTBA OpraHu3anuu. Ecau oHu u3mMe-
HSIOTCS, 9TU U3MEHEHHUS TaK)Ke TOJDKHBI HANTH OTpakeHHUE B TUTAHE padoT.

Tabmuma 3.1 - Buas! mianos

IInan Omnucanue

ITnan kayecTBa OnuceiBaeT CTaHOApTBI U MEPONPUATHS TO TOJACPKKE KadecTBa
paspabateiBaemoro [10

[Inan arrecTanun OnuceiBaeT crocoObl, pecypcsl U MepeueHb padoT, HEOOXOIUMBIX TS aT-

TECTAIMU TPOTPAMMHOMN CUCTEMBI

[Tnan  ympasnenust | OnuceIBaeT CTPYKTYPY U MPOLIECCHI YIIpaBlIeHUs! KOH(UTYpalueit
KOH(urypanuen

[Inan  compoBox- | [Ipeanaraer miaaH MeponpusiTuil, Tpedyroumxcs i conpoBoxaeHus 110
nenus 110 B MPOIIECCE €T0 IKCIUTyaTalllH, a TAK)XKE pacdeT CTOMMOCTH COIIPOBOXKJIE-
HUSI 1 HEOOXOMMBIE JIJISl TOTO PECYPChI

I[Inan mo YyipasBJic- OnuceiBaeT MCPONPUATHA, HAIIPABJICHHBIC HA IOBBIIICHUC KBaJII/I(I)I/IKa-
HHUIO IIEPCOHATIOM UK YJICHOB KOMaHIbI paBpa6OT‘—II/IKOB

JIuctunr 1. Ilpouecc niiaHupoBaHusi NPoOeKTa
OnpeenieHUe MPOCKTHBIX OTPaHHYCHHH
[lepBoHauaTbHAs OIIEHKA ITAPAMETPOB IMPOEKTA
OmnpejeneHre 3TANOB BBITIOJIHEHUS MPOEKTA U KOHTPOJIbHBIX OTMETOK
while moka mpoekT He 3aBepIINUTCS WK He OyaeT ocTaHoBieH l00p
CocraBnenue rpaduka padbot
Hauano BeimosHeHus paboT
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OskuiaHue OKOHYaHMs OYEepPEHOro 3Tana padboT

OTcnexxuBaHUE X0/1a BEITIOJTHEHHS paboT

[lepecMOTp OIIEHOK MMapaMeTPOB MPOEKTa

N3menenue rpaduka padbot

[TepecMOTp MPOEKTHBIX OrpaHUYEHUI

if (Bo3HuKIIa IpobIiema) then

[lepecMOTp TeXHHUYECKHUX WIIM OPTaHU3AIMOHHBIX TApaMEeTPOB MPOEKTa
end if

end loop

KoHTpo/IbHBbIE 0TMETKH 3TANOB PadoT

Menemkepy Ui opranu3anuu nporecca coznanus 110 u ynpasiaeHus uM HeoOXoauMa
uHpopmanus. ITockonbky camMo mporpaMMHoOe oOecreueHHe HEOCsI3aeMo, Ta YIpaBIeHUECKas
UHpOpPMALKS MOKET OBITh IMOIyYeHa TOJIBKO B BHJIE JOKYMEHTOB, OTOOPaXAIOIIUX BBHITIOJTHEHNE
OUYEepEeHOTro 3Tana pa3paboTKH MPOrpaMMHOro npoaykTa. bes aToil nHpopmanuu Hellb3s CyJUTh
O CTENEHM TOTOBHOCTH CO3aBa€MOro IPOAYKTa, HEBO3MOXKHO OLIEHUTb IPOU3BEJICHHbBIC
3aTpaThl WIX U3MEHUTH IpauK padboT.

[Ipy nuiaHupoBaHMM TpOILECCA OINPEAEISAIOTCS KOHTPOJBbHBIE OTMETKH— BEXH,
OTMEYaIol[1e OKOHYAHUE OIpEeTIeHHOro 3Tama padotr. [[ns Kaxaoil KOHTPOIBbHON OTMETKH
CO3/a€TCs OTYET, KOTOPBIM MPENOCTABISAETCS PYKOBOJACTBY MPOEKTa. DTU OTYETHI HE JOJIKHBI
ObITh OOJBIIMMU OOBEMHBIMH JOKYMEHTaMH; OHH JIOJDKHBI IIOJIBOJAUTH KpaTKUE WTOTU
OKOHYAHUS OTJEJIBHOTO JIOTMYECKU 3aBEPLICHHOIO 3Tala MPOEKTa. JTalloM HE MOXET ObITh,
Hanpumep, "Hamumcanme 80% koma mnporpaMm', MOCKOIBKY HEBO3MOXHO IIPOBEPUTH
3aBepIleHne Takoro "arama'; KpoMe Toro, mojgooHas HHpOpMaIus MpaKTHIECKH Oecroae3Ha s
yIpaBJIEHUs], MOCKOJIbKY 3[1€Chb HE OTOOpaxkaeTcsi CBsA3b 3TOro "srtama" ¢ APYrUMH 3STarnaMu
coznanus [10.

OObIYHO 1O 3aBEpUIEHHH OCHOBHBIX OOJBIIMX JTANoOB, TaKUX Kak pa3paboTka
cnenuguKalny, MPOEeKTHUpPOBaHME U T.I., 3aka3uuky [IO mpenocraBisitoTcs pe3ynbTaThl UX
BBIMTOJIHEHUS, TAaK Ha3bIBAEMbIe KOHTPOJIbHBIE IPOEKTHBIE OSJIEMEHTHL. OTO MOXET OBITh
JOKYMEHTaIusl, IPOTOTUIl MPOTPAaMMHOI0 MpPOJYyKTa, 3aKOHUYeHHble mnozacucteMbl 110 u T.x.
KoHTponbHbBIE NMPOEKTHBIE IIEMEHTHI, MpefocTaBisemsle 3aka3uuky [1O, moryr coBmazars c
KOHTPOJIbHBIMU OTMETKaMHu (TOYHEEe, C pe3yjbTaTaMM BBINOJHEHUS Kakoro-nubo srtama). Ho
oOpaTHOe yTBep)KaeHue HeBepHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHE IPOEKTHBIE
pe3yNbTaThl, KOTOPbIE UCIOIB3YIOTCS JJI1 KOHTPOJIS 32 XOJIOM BBIINOJIHEHUS NPOEKTA, U OHH, KaK
IIPABUJIO, HE IPEOCTABIIAIOTCA 3aKazuuky [10.

Jlns ompenieneHus KOHTPOJIBHBIX OTMETOK Bech mpouecc cozganus 1O nomxeH ObITh
pa3OuT Ha OTHENbHBIE 3Talbl C YKa3aHHbBIM "BbIXOJOM" (pe3yibTaTOM) Ka)JJOro JTara.
Hanpumep, Ha pucynke 3.1 moka3zaHsl 3Tarbl pa3padoTku cnenudukanuu TpeboBaHM B ciiyyae,
KOrza Ui €e MPOBEPKU MCIIONb3YeTCsl MPOTOTHUIl CUCTEMBI, a TaKyKe MPEJICTABICHbI BbIXOIHbBIE
pe3yibTaThl (KOHTPOJBHBIE OTMETKH) KaXJO0TO S3Tama. 3/1eCh KOHTPOJIbHBIMH MPOEKTHBIMU
3JIeMEHTaMU SBJISIOTCS TpeGoBaHMs U crieupuKanys TpeOOBaHMIA.

AHANAE
CCyulecT-
BAMOCTH

AHar
ToEEOBRKNA

¥

CrcTemtpe

T o aHR

] Monad0BaTEbERME
Orse? pelonarin

Pucynoxk 3.1 - Dransl nporiecca pa3padoTku cnenupukanuu
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I'padux pador

CocraBienue rpaduka - 0JJHa U3 CaMbIX OTBETCTBEHHBIX Pa0OT, BHIIOJIHIEMbIX MEHEKE-
pOM mpoekTa. 37ech MEHEIKEp OICHUBAET JIUTEIbHOCTh MPOEKTa, OMpEAEsieT PeCypcChl, He-
00XOAMMBIE JIJIs1 pean3aluy OTACIbHBIX 3TAaloB paboT, U MPEACTaBIsIeT X (ITAlbl) B BUIE CO-
[JIaCOBAaHHOW TMocie0BaTeNbHOCTH. Eciii JaHHBIN NPOEKT Mo100eH paHee pealn30BaHHOMY, TO
rpaduk paboT MOCIEIHEro MPOeKTa MOXKHO B3ATh 32 OCHOBY JUIs JAaHHOTO mpoekTa. Ho 3arem
CJIeTyeT y4ecThb, YTO Ha OTAENBHBIX ATAaax HOBOIO MPOEKTa MOTYT HUCIOJIb30BATHCSI METOMABI U
MIOJIXO/IbI, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PaHEe.

Ecnu mpoekT siBisieTcss WHHOBAIIMOHHBIM, NEPBOHAYAIBHBIC OLIEHKH JJIMTEIBHOCTU WU
TpeOyeMBIX pecypcoB HaBepHSKa OyayT CIUIIKOM ONTHUMHUCTHUYHBIMH, Ja)Xe €CIH MEHeIKep
MOMBITACTCS MPEAYCMOTPETh BCE BO3MOXKHBIE HEOXKUIAHHOCTU. C 3TOW TOYKU 3PEHUST MPOEKThI
coznanus [10 He oTnuyaroTcs OT OONBIIMX MHHOBALMOHHBIX TEXHMYECKHX MPOEKTOB. HoBbie
a’pONOPTHl, MOCTHI W JaXe HOBbIe AaBTOMOOWJIM, KaK IIPaBHIJIO, TMOSBISIOTCA I03%Ke
NEPBOHAYAILHO OOBSBICHHBIX CPOKOB MX CIAa4M WJIM MOCTYIUICHUS HAa PBHIHOK, YeMY MPHYMHON
ABIIIOTCS HEOXKUAAHHO BO3HUKININE MPOOIeMbl M TpyAHOCTH. IMeHHO mo3ToMy rpaduku padot
HEOOXOMMO TIOCTOSIHHO OOHOBJISATH 1O MEpe IOCTYIUIEHHS HOBOW HMHGOpMAIMH O XOJe
BBITIOJTHEHHUSI POEKTA.

B mpomiecce cocrapnenus rpaduka (pUCyHOK 3.2) BECh MacCUB pabOT, HEOOXOUMBIX IS
peanu3anuy MpoeKTa, pa30MBaeTCsl Ha OTAENbHBIC Talbl U OIEHUBACTCS BpeMs, TpeOyroleecs
JUTSL BBIIOJTHEHUST KaXKA0TO dTarna. OOBIYHO MHOTHE STalbl BBIOIHSAIOTCS MapauienbHo. [ 'paduk
paboT MOJDKEH MpelycMaTpuBaTh 3TO U PaCHpedeNsiTh MPOU3BOJCTBEHHBIE PECYPCHl MEXKIY
HUMH HamOoyiee ONTUMalbHBIM 00pa3oMm. HexBaTka pecypcoB aiisi BBIOJHEHHS KaKOTo-Iu0o
KPUTHYECKOT'O 3Tala - YacTasi IpUYrHa 3a/IePKKU BBIIMOJIHEHUS BCETO MPOEKTA.

JUTUTETFHOCTH 3TAallOB OOBIYHO JOJDKHA OBITh HE MEHbIIE Henenu. Eciau oHa OyneT MeHb-
1€, TO OKAKETCS HUKE TOYHOCTH BPEMEHHBIX OIICHOK ATAlOB, YTO MOKET NMPUBECTH K YACTOMY
nepecMotpy Tpaduka pabor. Takke mermecooOpa3HO (B acleKTe YNPaBICHUS TMPOEKTOM)
YCTAaHOBUTh MAaKCHMAJIbHYIO JUIMTENILHOCTh 3TANoB, He npeBbimatontyto 8 unu 10 venens. Eciu
€CTb JTaIlbl, IMEIOIIE OONBIIYIO JITUTEIHLHOCTD, UX CIEAYeT pa3OUTh Ha ATArbl MEHBIIEH [TH-
TEJIbHOCTH.

[Ipu pacuere MIMTEIBHOCTH ATANOB MEHEIKEP JTOJKEH YUUTHIBATh, YTO BBHITIOJHEHUE
naro6oro 3tana He oboiercs 6e3 OOIBIINX WM MAIIEHBKUX MPpo0JieM U 3ajiepxek. PaspaboTunku
MOTYT JIOITYCKaTh OIIMOKHM WM 3aJep>KUBATh CBOIO pabOTy, TEXHHKA MOXET BBIATH H3 CTPOS
au0o0 amnmapaTHble WJIM HPOTpaMMHBIE CPEJCTBAa MOAJCPKKH Ipolecca pa3pabOTKH MOTYT
MOCTYITUTh C ONO3JMaHueM. Eciy NpoeKT WHHOBAIMOHHBIA W TEXHWYECKH CIOXKHBIH, 3TO
CTaHOBUTCS JIOMOJHUTENIBHBIM (PAKTOPOM MOSIBIICHHS HETPEIBUCHHBIX MPOOJIEM U YBEIUYEHUS
JUINTEJIBHOCTH pealln3alliy MPOeKTa 10 CPAaBHEHUIO C IIEPBOHAYATILHBIMH OLIEHKaMHU.

TpedoBanus k 10

JluarpaMMbl IpoOLEeccOB U BpeMeHHbIe THATPAMMBbI

—

Cozpamme
[ padikoe
patar .

PacnpenensHme
napiiHana
Ng aTanau !

peCypooe
R 3Tanga

TARACHMBLX
aranga

Pucynok 3.2 - IIporniecc cocraBnenus rpaduka padbot

Kpome BpeMmeHHBIX 3aTpaT, MEHEIKep [OJKEH pacCuuTarth JpYrHe pecypchl,
HEOOXO/MMBIE Ul YCIEUIHOTO BBIMOJHEHUs Kaxjaoro srama. OcoOblif BHJI pecypcoB — 3TO
KOMaH/a pa3pabOoTUMKOB, MPHUBJICYEHHAs] K BBIMOJIHEHUIO MPOEKTa. JIpyruMu BUJaMH pecypcoB
MOTyT OBITh HE00XO0IMMOE CBOOOJAHOE IUCKOBOE MPOCTPAHCTBO HAa CepBepe, BpeMs
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WCIIOJIB30BAaHUS KAKOTO-THOO CIEeNHUATbHOTO 000pYyIOBaHUS U OIOJDKETHBIE CpEJCTBAa Ha
KOMaHAHPOBOYHBIC PACXOJIbI IEPCOHANA, paOOTAIOIIETO HAJl IPOSKTOM.

CymiecTByeT Xopoliee YMIUPUISCKOE TIPABUIIO: OIEHUBATh BPEMEHHBIE 3aTpaThl TaK, Kak
OyATO HMYEro HEMPEIBUICHHOIO U "IUIOXOro'" HE MOXKET CIYYUTHCS, 3aT€M YBEIWYMUTb ITH
OIICHKH JIJI y4eTa BO3MOXKHBIX MpobsieM. Bo3MokHBIC, HO TPYAHO MPOTHO3UPYEMBIE MPOOIEMbI
CYIIIECTBEHHO 3aBHCSIT OT THIA W MapaMETPOB MPOEKTa, a TaKKe OT KBAIU(HUKAIIMU M OMbITA
YJICHOB KOMaHIbl pa3paboTyrkoB. K HMCXOIHBIM pacuyeTHBIM OIIEHKAM pPEKOMEHIYETCS
n06aBmnsaTh 30% Ha BO3MOXKHBIE TTpoOsieMb! 1 3ateM erie 20%, 4ToObI OBITh TOTOBBIM K TOMY, YTO
HEBO3MOJKHO IIPEIBUICTD.

I'paduk pabor MmO MPOEKTYy OOBIYHO NPEICTABISICTCS B BHUAEC Ha0opa aAMarpaMm H
rpauKoB, IMOKA3bIBAIOIINX pa30MEHHE MPOCKTHBIX padOT Ha JTallbl, 3aBUCUMOCTH MEXIY
dTallaMu U pacrpeiesieHue pa3paboTIUKOB 10 dTaram.

BpemenHble U ceTeBble AMATPAMMBbI

Bpemennbsie M ceTeBble auarpaMMbl TOJIE3HBI JUIS TpEACTaBIICHUs rpaduka padoT.
Bpemennas nuarpamma MoOKa3blBaeT BpeMs Hadaja M OKOHYAHHMS KaXJIOTOo dTama U ero
JumTenbHOCTh. CeTeBasi AuarpaMMa OTOOpakaeT 3aBUCHMOCTH MEXAY Pa3IMYHBIMH JTallaMu
MpoeKTa. ITH JuarpaMMbl MOKHO CO37aTh aBTOMAaTHUYECKU C IMOMOIIBI0 TPOrPAMMHBIX CPEICTB
MOJIJICP)KKH YITPABJICHHS HA OCHOBE MH(OPMAIIHH, 3aJI0’)KEHHOU B 0a3e JaHHBIX MTPOSKTA.

PaccmoTpuM 3Tanbl HEKOEro MpoeKTa, MpeAcTaBIeHHbIe B Ta0l. 2, U3 KOTOPOil, B 4aCTHO-
CTH, BUAHO, 4TO 3Tamn T3 3aBucut ot 3tana T1. 31o 3HauuT, uto 3Tanm T1 J0MKeH 3aBEpPIIUTHCS
npexzae, yeM HauHercs stan 13. Hanmpumep, na stane T1 nmpoBoauTCs KOMIOHEHTHBIN aHAIN3
C03/1aBacMOT0 IIPOrPaMMHOTO TPOAYKTa, a Ha 3Tare T3 — MPOSKTHPOBAHUE CHCTEMBI.

Ha ocHoBe mpuBeneHHBIX 3HAUEHUN IITUTENBHOCTU 3TANOB U 3aBUCHMOCTH MEXy HUMU
CTPOMTCSl CETeBOM TpaduK IociIeaoBaTeIbHOCTH 3TanoB (pucyHok 3.3). Ha stom rpaduke
BUJHO, Kakue paboThl MOTYT BBINOJHATHCS MApaIENbHO, a KAaKUE JIOJDKHBI BBIIOTHATHCS
MOCJICOBATEIBPHO JPYT 3a JPYroM. ODTambl 0003HAYEHBI MPSIMOYrojdbHUKaMU. KOHTpOJBHBIE
OTMETKH U KOHTPOJIbHBIE TPOCKTHBIE AIEMEHTHI TIOKa3aHbl B BUJIE OBAIOB M 0003HAYEHHI (KaK U
B Tabm. 3.2) OykBoi M ¢ COOTBETCTBYIOIIMM HOMepoM. JlaThl Ha JaHHOW JUarpamme
COOTBETCTBYIOT Hayally BBINIOJIHEHUs 3TamnoB. CeTeByl auarpamMmy CcIeayeT 4YuTaTh CJeBa
HAIPaBO U CBEPXY BHU3.

Tabmuua 3.2 - Dramnsl mpoekTa

Oran JnurenbHOCTH (IHK) 3aBUCHUMOCTh
T1 8

T2 15

T3 15 T1 (M1)

T4 10

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

T8 25 T4 (M5)

T9 15 T3, T6 (M4)
T10 15 T5, T7 MT7)
T11 7 T9 (M6)
T12 10 T11 (MS8)
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Pucynok 3.3 - CeteBas nuarpaMma 3TanoB

Ecmm pis co3pmanHust ceTeBOM AMarpaMMbl HCIIOJIB3YIOTCS IIPOTPAMMHBIE CPEICTBA
NONJECPKKHM YIPABJIECHUS IPOEKTOM, KaXKIbIA dTalm JOJDKEH 3aKaHYMBATbCS KOHTPOJIBHOM
orMeTkol. QOuepenHON »ATam MOXKET HayaTbCsl TOJBKO TOI/AA, Korga OyJeT IoJjiyuyeHa
KOHTPOJIbHAsE OTMETKa (KOTOpas MOKET 3aBHCETh OT HECKOJIBKUX IPEIIIECTBYIOLINX 3TaIloB).
[TosTomMy B TperbeMm ctonOue Tabn. 3.2 TpUBEACHH KOHTPOJIBHBIE OTMETKH; OHU OyayT
JOCTUTHYTHl TOJBKO TOrJa, Korja OyaeT 3aBeplIeH 3Tal, B CTPOKE KOTOPOro IOMeIleHa
COOTBETCTBYIOIAs! KOHTPOJIbHAs OTMETKA.

JIro00#1 3Tam He MOXKET HauyaThbCs, MOKAa HE BBIIOJHEHbI BCE ATallbl Ha BCEX MYTSX,
BEJyLIMX OT Hayaja MpoeKTa K JaHHoMy stany. Hanpumep, stan T9 He MoxeT HadaTbCs, OKa
He Oyayr 3aBepmieHbl »Tambl T3 u T6. OTmMeTuM, 4YTO B JaHHOM ciy4ae JOCTHXKEHHE
KOHTPOJIbHOM OTMETKH M4 rOBOPHUT O TOM, UTO 3TH 3Tallbl 3aBEPIICHBI.

MuHuManbHOE BpeMs BBINIOJIHEHHSI BCEIO IIPOEKTa MOYKHO PaccuuTaTh, IPOCYyMMHUPOBAB
B CETEeBOM JAMarpaMMe JIMTENbHOCTH 3TaloB HAa CaMOM JUIMHHOM NYyTH (JUIMHA IYTH 37€eCh
U3MepsieTcsl HE KOJIMYECTBOM 3TaloB HAa IMYTH, & CYMMAapHOM JIUTENbHOCTHIO ATHX 3TaloB) OT
Hayasa MpoeKTa /10 €ro OKOHYaHUs (3TO TaK Ha3bIBaEMbI KpUTHUECKUI MyTh). B HamieMm ciyuae
MIPOJIOJDKUTENIBHOCTh TIPpOoeKTa cocTtaBisieT 11 Hemens wim 55 paboumx mueir. Ha puc. 3
KPUTUYECKHH MyTh MOKa3aH 0oJiee TOJICTHIMU JIMHUSAMH, Ye€M OCTalbHble MyTH. TakuM oOpazom,
oOmrasi mpoAOHKUTEIBLHOCTh peali3alliy MMPOEKTa 3aBUCUT OT 3TAloB paboOT, HAXOJAIMIMXCS Ha
KpuTHYeckoM mnyTu. Jltobas 3aaepikka B 3aBepIICHUH JOOOro sTama Ha KPUTUYECKOM IyTH
MIPUBEJET K 3a/IEPAKKE BCETO MPOEKTA.

3aznep)kka B 3aBEPIICHUU JTAllOB, HE BXOJAUIMX B KPUTHMYECKUH IyTh, HE BIIMAET Ha
MPOJOKUTEILHOCTD BCETO MPOEKTA JI0 TEX MOp, MOKa CyMMapHas JJIMTEIbHOCTh 3TUX 3TAIOB (C
YYTOM 33/IepK€K) Ha KaKOM-HMOYJb IyTH HE MPEBBICUT MPOJOJDKUTEIBHOCTH pPabOT Ha
kputnueckoM nytu. Hampumep, 3amepxka stana T8 Ha cpok, meHpmui 20 nHEH, HUKAK He
BIMSET Ha OOIIYI0 MNPOJODKUTENBHOCTh THpoekTa. Ha puc. 3.4 mpencraBieHa BpeMeHHas
JyarpaMma, Ha KOTOpOM IMOKa3aHbl BO3MOXKHBIE 3a/IEPKKH HA Ka)KJIOM HTale.
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PI/ICYHOK 3.4 - BpeMeHHaﬂ AuarpaMma JJIMTCIIbHOCTH 3TAllOB

CereBas AuarpaMMa IO3BOJIACT YBUACTH B 3aBUCUMOCTH 3TAIlOB 3HAYMMOCTL TOr'0 WJIA
WHOTO JTama JiIsl peaau3allii BCero MmpoekTa. BHMMaHue K 3TanaM KpUTHYECKOTO MYTH YacTo
[I03BOJIIET HAWTH CIIOCOOBI WX WU3MEHEHUS C TEM, 4TOOBI COKpaTUTh MJIWUTCIBHOCTL BCEI'O
npoekTa. MeHeKephl UCTIONB3YIOT CETEBYIO IUarpaMMy 7Sl pacipeneiaeHus pador.

Ha puc. 3.5 mokazaHo napyroe mpejacraBieHue Trpaduka pabor. DTO BpeMeHHas
nuarpamma (MHOT/Ia Ha3blBaeMas 10 UMEHHU ee h3o00peratens auarpaMMmoit ['antra) MokeT ObITh
MOCTPOCHA MPOTPAMMHBIMH CPEICTBAMHU TOJICPXKKH Tporiecca ympapiieHns. OHa MOKa3bIBaeT
JUIMTETTLHOCTh  BBIMIOJIHEHUSI KaXJIOTO JTalma W BO3MOXKHBIE HX 3aJIepKKH  (TIOKa3aHbI
3aTCHCHHBIMU HpHMOYFOHLHI/IKaMI/I), a TAKXKE AaThl HA4YaJIa U OKOHYAHUA KaXXI0T'0 3TaIlla. Drarnsl
KPUTHYECKOTO MYTH HE MUMEIOT 3aTEHEHHBIX MPSIMOYTOJILHUKOB; 3TO O3HAYAET, YTO 3aJIepiKKa C
3aBCPUICHUEM JAaHHBIX 3TAIlOB IMPUBCACT K YBCIIMUCHUTIO JJIMTCIBbHOCTH BCCT'O IMTPOCKTA.

[Too6HO pacrpeenIeHII0 BPEMEHH BBITIOJTHEHUS TAIOB, MEHEDKEP TOJDKEH PACCUUTATh
pacmpezieieHue pecypcoB IO 3TaraM, B YaCTHOCTH Ha3HAYMUTh UCTIONHUTENEH Ha KaXKIbIA JTall.
B Tabn. 3.3 mpuBemeHo pacmpesielieHne pa3padOTIYMKOB HA KaXABIH 3Tall, MpeAcTaBICHHBINA
Ha puc. 3.5.

Tabmuma 3.3 - PacnipesiesieHne UCTIOTHUTEIIEH 110 Tarmam

OTtan Hcnonaurens
T1 Jxelin
T2 AHHa
T3 Jxelin
T4 Open
TS Mbpu
T6 AHHa
T7 Joxum
T8 Open
T9 Jxeitn
T10 AHHa
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TI11 ®pen
T12 Open
[IpuBenenHas Tabnuiia MOXKET OBITh HKCIOJB30BaHa MPOTPAMMHBIMU CPEICTBAMH
MOJNAEPKKHA TMpOLIECCa YIPaBICHUS Uil TOCTPOEHHUS BPEMEHHOM JuarpaMMbl 3aHSITOCTH
COTPYAHHUKOB Ha OIpEIeieHHBIX 3Tamax pador (puc. 5). Ilepconan He 3aHAT B paboTe Han
MPOEKTOM BCE BpeMs €ro peanuszanuud. B TedueHuwe mepuoja HE3aHSATOCTH COTPYIHUKH MOTYT
OBITH B OTITYCKE, pabOTaTh HAJ APYTUMH MMPOSKTAMHU, TPOXOAUTH OOYUICHHE H T.]I.

&7 117 187 257 1/8 8/8 158 22/8 29/8 509 129 199
| |
Gpeg | T4 I
T8 | [
T12
Oxedn | T1
T3
| E |
AnHa | T2 ‘ l
T6 [T10 ]
|
Ixim |T? |
|
Mapu T5

Pucynok 3.5 - Bpemennas auarpamma pacrpesesieHus: pabOTHUKOB IO ATaram

B Oonpmmx opraHuzanusx OOBIYHO pabOTaeT MHOIO CIEHUAIUCTOB, KOTOpHIE
3a/ICCTBYIOTCSI B TIPOEKTE MO Mepe HeoOxoaumocTh. KoHEeYHO, Takoi MOJIX0/1 MOXKET CO3/1aTh
ofpeieieHHble MPOoOIeMbl JJIi MEHEIKEpOB MPOeKTOB. Hampumep, ecnu crenuanucTt 3aHAT B
IIPOEKTe, KOTOPBIM 3aJEepKUBAETCS, 3TO MOXET CO3AaTh MpPSMbIE CIOKHOCTH JJs JPYTUX
IIPOEKTOB, TJI€ OH TaKX€E JOJIKEH Y4acTBOBATh.

[lepBonayanbHblil Tpaduk pabOT HEU30€KHO COACPKHUT Kakhe-HUOYIb OIIMOKH WM
HenopaboTku. Ilo Mepe peanu3anMum MpOEKTa PACCUUTAHHBIE OLIEHKH JUIMTEIBHOCTH
BBITIOJTHEHUS 3TAnoB pabOT OJIKHBI CPaBHUBATHCS C PEaTbHBIMU CPOKAaMHU BBIIOJIHEHMS 3THX
3TanoB. Pe3ynbTaTel cpaBHEHUS JOJKHBI MCIIOJIB30BAaThCsSl B KAUECTBE OCHOBBI JUIS IIEpPECMOTpa
rpajguka paboT elie He pealn30BaHHBIX STAlOB IPOEKTAa, B YACTHOCTU JUISl TOTO, YTOOBI
MOMBITATHCSl YMEHBIIUTD JUINTEIBHOCTD TANIOB KPUTHYECKOTO ITYTH.

YupasJjieHue pucKamMmu

BaxcHoit yacTeio paboThl MEHeKepa MPOeKTa SBJISIETCS OLIEHKAa PUCKOB, KOTOPbIE MOT'YT
NOBIUATh Ha TpaduK paboOT WIM HAa KA4eCTBO CO3[aBAEMOTO IMPOTPAaMMHOTO MPOAYKTa, U
pa3paboTKa MEpOIPUATUH 110 MPEeTOTBPAILICHHIO PUCKOB. Pe3yinbTaThl aHaIN3a PUCKOB JIOJKHBI
OBITh OTpaKeHBI B IUIaHEe TpoekTa. OmpenereHne PUCKOB U pa3pabOTKa MEPONPHUSATHHA TI0
YMEHBIICHUIO UX BIMSHUS Ha XOJ] BHIIOJHEHUS POEKTA HA3bIBACTCSl YIPABICHUEM PUCKAMH.

KoHkpeTHBIE THITBI PHCKOB, KOTOpBIE MOTYT OKa3aTh BJIMSHWE Ha JaHHBIA IPOEKT,
3aBHUCAT OT BHJIA CO37aBAEMOr0 MPOTPaAaMMHOIO MPOAYKTA U OT OPTaHU3AIMOHHOTO OKPYKEHHS,
TJIe pealm3yeTrcs NpOTPaMMHBIA TPOEKT. BMecTe ¢ TeM MHOTHE THIBI PUCKOB CIOCOOHBI
HOBIUATH HA JIIOOBIE POrpaMMHBIE MIPOEKTHI, ’TH PUCKH MTPUBEJCHBI B Ta0. 3.4.

Tabmmna 3.4 - Bo3sMoKHBIE PHCKH TPOTPAMMHBIX TIPOEKTOB

Puck Tunel prucka Onucanue pucka
TekyuecThb Puck nnsa npoekra OnbITHBIE pa3paOOTYUKHU TTOKUIAIOT TTPOCKT 10
pa3paboOTUYNKOB €ro 3aBepIICHUs
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N3menenue B | Puck st mpoekra Opranuzanus MEHSE€T CBOM NPHOPUTETHI B
yIpaBIeHUU yIIPaBJIEHUH NTPOESKTOM
Oopra"u3amuen
HerotoBHOCTB Puck ans mpoekra ArnmapaTHbIE CPEJCTBa, KOTOPbIe HEOOXOIUMBI
anmnapaTHbIX CPEJCTB JUTsL TIPOEKTa, HEe MOCTYMIIA BOBPEMS WM HE
TOTOBBI K OKCILTyaTaluu
W3menenue Puck nns npoekrta u | [losBnenue 001b11I0TO KOJIMYECTBa
TpeGoBaHUI TUTST HENPEIBUICHHBIX U3MCHCHUN B TPEOOBaHUSX,
paspabarbiBaeMOro | IpeabsABIsSEMbIX K pa3padbarsiBaecmomy 10
POIYKTA
3anepxka B | Puck mis mpoekta u | Cnenudukanuy ~ OCHOBHBIX ~ MHTEPQEHCOB
pa3paboTke TUISL MOJICKCTEM HE MOCTYNUJIN K pa3paboTyhKaM B
crienuduKanum pa3pabaThIBAEMOTO | COOTBETCTBHU C TpadyuKoM padboT
MPOIYKTA
Henoouenka pasmepa | Puck s mpoekrta u | Pasmep cucTeMbl 3HAUMTENFHO TPEBBICHII
pa3pabaTeiBaeMOi TUIST MePBOHAYAIILHYIO OLIEHKY
CHCTEMBI pa3pabaTbIBaeMOro
MIPOJYKTa
Henocrarounas Puck s | CASE-cpenctBa,  mpenHazHaue€HHBIE IS
s dextuBHOCT CASE- | pazpabaTeiBacMOro | moAJMEpPKKM  MPOEKTa, OKa3aJduCh  MEHEE
CpeACTB MPOIYKTA 3¢ (HEKTHUBHBIMU, YEM OKHUIATOCH
W3menenus B | busnec-puck OcHOBHbIE TEXHOJIOTHH MOCTPOCHUS
TEXHOJIOTUH MIPOTPaMMHOM CHCTEMBI 3aMEHSFOTCSI HOBBIMH
pazpabotku [10
IlosiBnenue buznec-puck Ha peiHKE nDporpaMMHBIX IIPOJYKTOB [0
KOHKYPHPYIOIIETO OKOHYAHUS poeKTa MOSIBUIIAChH
MIPOrPaMMHOTO KOHKYPHPYIOIIas MpOorpaMMHasi CHCTEMa
MPOJYKTa

VYOpoumeHHo pHCK MOMKHO IIOHMMaThb KaK BEpPOSATHOCTb MPOSIBICHUS KaKUX-IHOO
HEOJIaronpusATHBIX OOCTOSTENbCTB, HETAaTUBHO BIMAIOLIIMX Ha pealu3alludio MpoekTa. Pucku
MOTYT YIpO’KaTh MIPOEKTY B IIEJIOM, CO3/IaBA€MOMY ITPOTrPAMMHOMY MPOJYKTY UM OpraHu3aluu-
pa3paboTurKy. MOKHO BBIIEIUTh TPU THUIIA PUCKOB.

1. Pucku ans npoekra, KOTOpble BIUSIOT Ha Trpaduk paboT WM pecypchl, HEOOXOAUMbIE
JUISL BBITIOJIHEHUS TIPOEKTA.

2.Puckm s pa3pabareiBaeMoOro  MPOAYKTA, BIUSIONIME HA  KAayecTBO  WIIH
IPOU3BOIUTENBFHOCTh pa3padaThIBAEMOT0 MPOrPaMMHOI0 IPOIYKTA.

3. buzHec-pucKy, OTHOCSIIUECS K OpTraHU3aluU-Pa3padOTYNKY MU TIOCTABIIUKAM.

KoHe4yHo, 3TM THUIBI pPUCKOB MOIYT mepecekarbcsa. Hampumep, ecin  ONbITHBIN
MPOrPaMMUCT MOKHUJIAET MPOEKT, 3TO OyAeT pUCKOM AJis MpoeKTa (IMOCKOJIbKY 3aJep>KUBaeTCs
CPOK C/layd TOTOBOTO MPOJYKTa), PUCKOM Uil HpPOAYKTa (TaKk Kak HOBBIM NPOrpaMMHCT,
3aMEHUBIIUHN YIIEIIIET0, MOKET OKa3aThCsl HE CIMIIKOM ONBITHBIM W clielaTh OIIMOKH B
nporpamMMe) UM Ou3HEC-pUCKOM (TIOCKOJIBKY 3aJep)KKa JAHHOTO MPOEKTa MOXET HEeraTMBHO
MOBJIUATh Ha OyAylIlue JeJ0Bble KOHTAKTHl MEXIy 3aKa3uukoM U OpraHu3aluen-
pa3paboTYUKOM).

Cxema Tpoliecca yrpaBieHUs] pUCKaMU MTOKa3aHa Ha puc. 3.6. DTOT MpoIecc COCTOUT U3
YEThIPEX CTAUH.

1. Onpenenenne puckoB. OnpenenstoTcs BO3MOXHBIE PHCKH JUISl  TPOEKTa, IS
pa3pabaTbIBa€MOro MPOJAYKTa U OM3HEC-PUCKH.

2. Amam3 puckoB. OTICHUBaeTCS BEPOSITHOCTh M TIOCIIEAOBATEILHOCTh  MOSIBIICHUS
PUCKOBBIX CUTYaLlUM.

3. [InanupoBanue puckoB. [lnaHupyroTcs MepomnpusiTHS MO TMPEAOTBPAILEHUIO PUCKOB
WJIM MUHUMU3ALUY UX BO3JEHCTBUS HA MPOEKT.
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4. MouutopuHT pucKOB. [locTOSIHHOE OlIEHMBaHUE BEPOSITHOCTEH PUCKOB M BBITTOJTHECHUE
MEPOIPUATHN 110 CMATYECHUIO ITOCIIECICTBUM NPOSBICHUS PUCKOBBIX CUTYaALlUM.

- AHanas MaoHHTOpWHE
PHCKOE pHCEDE
Y

OnpepeneHisg
DMCKOR

Y L
CiMcox Cricox MeponpuaTHa no OLEHKM
NOTEHLMANBHEX NEpBoCTENEHHLE NPeADTEPELLEHID r__,'..ﬁﬂi'
DHCKOB PHCKOB PHEKOR B

Pucynok 3.6 - [Ipouecc ynpaBieHus: puckamu

[Iponecc ynpaBneHus puckamu, Kak U Ipyrue IpoLEecChl IUIAHUPOBAHMUS, SBIISIETCS UTE-
paLMOHHBIM, BBIIOJHSAEMBIM B TEUEHHE BCEro Cpoka peanusauuu npoekra. CHavana paspaba-
TBIBAIOTCS IUIAHBI YIPABJICHUS PUCKAMM, 3aTE€M IIOCTOSIHHO OTCIIEKUBACTCA CUTYalUsl BOKPYT
peanuzanuu npoekra. [Ipyn mocTymieHun HOBOHM MH(pOpMAlMKU O BO3MOXKHBIX PHCKax 3aHOBO
IIPOBOJIUTCS aHAJIU3 PUCKOB U IIEPBOCTEIICHHOE BHUMAHUE yIEIAETCs HOBBIM puckam. [Io mepe
HOCTYIUIEHUs. HOBOW HMH(OpMamuy TakKe H3MEHSAIOTCA IJIaHbl MEPONpPUATHH MO MpenoT-
BPALICHUIO U CMATYEHUIO PUCKOB.

PesynbraThl mpolecca ymnpaBlIEHHs PUCKaMH JIOKYMEHTHPYIOTCA B BHJAE IUIAHOB
ynpasieHus: puckamu. OHM JTOJKHBI BKJIIOYATh OMMCAHME BO3MOXHBIX IPOEKTHBIX PUCKOB, MX
aHaJIU3 ¥ NepeyeHb MEPONPUATHI, HEOOXOIUMBIX IS YIIPABICHHS PUCKAMHU.

OnpenesieHne pucKoB

Omnpenenenne pucKoB — IepBas CTaaus Ipolecca yrnpasieHHus puckamu. Ha aToii cra-
JIUU ONUCBIBAIOTCSI PUCKH, KOTOPHIE MOTYT MPOSIBUTHCS MPHU peanu3aluu npoekra. B npunmumne
Ha 3TOHM CTaJuy HE JOJDKHA OLICHMBATHCS BEPOSTHOCTh M 3HAYMMOCTh PUCKOB, HO Ha MPAKTHUKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIbHBIMU MOCIIEICTBUSAMU OOBIYHO OTOPACHIBAIOTCS CPa3y.

OmnpeneneHre pHUCKOB MOJKET BBINOJHATHCS B pEXHMME KOMaHIHOW palboThl ¢
MCIIOJIb30BaHUEM TOAX0/a "MO3roBoi mITypM" JTUO0 OCHOBBIBATHCA Ha ombiTe MeHemkepa. [Ipu
ONpPEACICHUN PUCKOB MOXET IIOMOYb IPUBEACHHBIA HMKE CIHUCOK BO3MOXHBIX KaTerOpui
PHUCKOB.

1. Texnonornueckue pucku. [Ipoucrekaror M3 OPOrpaMMHBIX W ammapaTHBIX
TEXHOJIOTHil, Ha OCHOBE KOTOPBIX pa3pabaThIBaeTCs CUCTEMA.

2. Pucku, cBs3aHHbIE ¢ TepcoHanoM. CBs3aHbI ¢ YJICHAMU KOMaH/bl pa3pabOTUMKOB.

3. OpraHn3anuoHHble pUCKH. [IporicTekaloT W3 OpPraHU3alMOHHOTO OKPY)KEHHUS, B
KOTOPOM BBIIIOJIHAETCS TIPOEKT.

4. NactpymenTanbHble  puckd. CBs3anbl ¢ ucnonb3dyembiMu CASE-cpenctBamu  u
JpYTMMHU CpeICTBaMU MOJIEPKKHU Mpolecca cozganus 110.

5. Pucku, cBs3aHHBIE C cHCTEMHBIMH TpeOoBaHUSMU. [IposBIsSIOTCS NpU HW3MEHEHUU
TpeOOBaHUH, PEIBIABIAEMBIX K pa3padaTbIBaeMOl cCUCTEME.

6. Pucku onennBanus. CBs3aHbI C OIEHUBAHUEM XapaKTEPUCTHK MPOTPAMMHON CHCTEMBI
U pecypcoB, HEOOXOAMMBIX JJIS pealn3alluy IPOeKTa.

B Tabn. 3.5 npeacraBieHbl HEKOTOPBIE PUMEPBI, OTHOCSIITUECS K KOKIOH M3 OMMMCAHHBIX
KaTeropui puckoB. Pe3ynbpraToM sTama onpesieneHus puckoB OyAeT JUTMHHBIA CIIHMCOK BO3MOXK-
HBIX PUCKOB, KOTOpPbIE€ MOTYT MOBJIUATH Ha pa3padbaTbIBa€Mblil MPOTrPAMMHBIN MPOAYKT, MPOEKT
WJIN OpTraHU3aIIo-pa3padoTyHKa.
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Tabmuma 3.5 - Kareropun pruckos

Kareropus puckos IIpumepsl pUCKOB

TexHoMIOrHYECKHUE PUCKH ba3a maHHBIX, KOTOpas MCIOJB3YEeTCS B MPOTPAMMHOIN CHUCTEME,
He o0ecrieurnBaeT 00pabOTKY 0KHIaeMOT0 00beMa TPaH3aAKIIUH.

[IporpaMMHBbIE KOMIIOHEHTBI, KOTOPbIE HUCIOJIB3YIOTCS MOBTOPHO,
UMEIOT Je(eKThl, OTPaHUYMBAIOIINE UX (YHKIMOHAIbHBIE BO3-

MO>KHOCTH
Pucku, CBSI3aHHBIE c | HeBosmoxxno  momoOpare  pabOTHHKOB ¢ TpeOyeMbIM
[IEPCOHAIOM pohecCuOHANBEHBIM YPOBHEM.

Benymmuii pazpaboTuuk 3a0601€7 B caMoe KPUTUYECKOE BpeMsl.
HeB03MOKHO OpraHu30BaTh HEOOXOAUMOE 00YUCHHUE MTEPCOHAA

OpranuzanvoHHbIE PUCKU B opranuzanuu, BeimosHstomen pazpadborky 110, npounsomnuia pe-
opraHu3aiusi, B pe3yjibTaTe 4Yero M3MEHWIUCHh MPUOPUTETHl B
YIpaBIECHUU MPOCKTOM.
duHAHCOBBIC 3aTPYJHEHUS B OPraHU3alUM MMPUBEIU K YMEHbIIIE-
HUIO OIOJKETa MPOEKTa

WuctpymenTansabie pucku | [lporpammusiii kox, renepupyemsiiit CASE-cpenctBamu, He 3¢-
(heKTUBEH.

CASE-cpenctBa HEBO3MOXHO HMHTETPUPOBATH C  JAPYTHMHU
CpEeACTBaMU MOJJIEP’KKU IPOEKTA

Puckn, CBS3aHHBIC ¢ | U3meHenus TpeOOBaHUI MPUBOIAT K 3HAYUTEIBHBIM MOBTOPHBIM
CHCTEMHBIMU TPEOOBAaHUAMHU | TEMHBIMU TpeOOBaHUSIMHU paboTaM MO HPOEKTUPOBAHUIO
CHUCTEMBI.

HCpBOHa‘IaJ'ILHaH HCUYCTKasd CI)OpMYJ'II/IpOBKa I10JIB30BATCIBbCKHUX
Tp€6OBaHI/Iﬁ IMpUBCJIa K 3HAYUTCIIbHBIM HW3MCHCHUAM CHCTCMHBIX
TpeGOBaHI/II\/’I, MNpOABUBHINXCA HA IO3AHUX CTaAUAX pa3pa6OTKI/I

IIPOEKTa

Pucku onenuBanus HenooneHky BpeMEHH BBITIOJHEHUS IPOEKTA.
CkopocTh BbIABIIEHUS [e(EKTOB B CHUCTEME HIKE paHee
3aMJIaHUPOBAHHOM.
Pa3smep cucTeMbl 3HAYMTENBHO MPEBBILIACT IEPBOHAYAIBHO
pacCUMTaHHBIN

AHaJIM3 PUCKOB

[Ipn ananuse Q11 KaXXIOTO OINPEAECICHHOTO0 PHUCKA MOJCYUTHIBAETCS BEPOSTHOCTH €r0
MPOSIBJICHUST U YHIepO, KOTOPBIM OH MOXKET HaHecTH. He cymiecTByeT HpoCTBIX METO/OB
BBINIOJIHEHUS] aHAJIM3a PUCKOB — B 3HAYMTEIBHOW MEpPE OH OCHOBAaH HAa MHEHHM M OIbBITE
MeHeKepa. MOKHO MMPUBECTH CIAEAYIONIYIO KAy BEPOSITHOCTEH PUCKOB U UX TTOCIICICTBUMN.

BeposiTHOCTh pucka cunMTaeTrcs O4YeHb HHU3KOM, €clii OHa uMeeT 3HaueHue Menee 10%;
HU3KOH, ecnu ee 3HaueHue oT 10 mo 25 %; cpenneii mpu 3HaueHUsX OT 25 10 50%; BBHICOKOM,
ecnu 3HaueHue konebdnercs ot 50 10 75%; oueHb BBICOKOH Mpu 3HaYeHHsX Ooree 75%.

Bo3moxHBIN yiep0 OT pUCKOBBIX CUTyallMd MOXKHO TMOAPA3/IENUTh Ha KaTacTpoduue-
CKHUH, CEPbE3HBIN, TEPIIUMBIN U HE3HAYNUTEIIbHBIN.

Pe3ynbrarhl aHanmm3a pPUCKOB JOJDKHBI OBITH TPEACTaBICHBI B BUIEC TAOJIHIBI PUCKOB,
VIOPSAOYEHHBIX IO CTENEHU BO3MOXHOro yimiepba. B tabn. 3.6 mpuBeneH ymopsaouyeHHBIN
CITUCOK PHCKOB, ONMMCAHHBIX B Ta0a. 3.5; TaM K€ yKa3aHbl BEPOSTHOCTH ITHX PHCKOB. 3/1eCh
BEPOSATHOCTH PUCKOB M CTEMEHb yIIepOda OT HUX YKa3aHbl MPOM3BOJbHO. Ha mpakTuke ams ux
ompeneneHuss HeoOxoauma mojpoOHas WHQpOpManus O MPOEKTe, TexHosoruu cozmanus [10,
KOMaHie pa3paboTUYUKOB U O CaMOil OpraHU3aIlNu.

Tabnuma 3.6 - Circok pUCKOB TOCIIE TPOBEICHHS MX aHATN3a
Puck Beposithocts  Crenens yiiep6a
DUHAHCOBBIE 3aTPyJHEHUS B OpraHM3aunu npuBead K Huzkas Karactpoduueckas
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YMEHBILIEHUIO OI0KeTa MPOeKTa

HeBo3moxHO momo0path pabOTHHKOB c TpeOyromumcs Brbicokas Karactpoduueckas
npodeccuoHaNbHBIM YPOBHEM

Benymmii paszpabotumnk 3abosnen B camoe kputuueckoe CpemHss CepbesHas

BpeMs

[IporpaMMHbIE KOMIIOHEHTBI, HCIIOJIb3yeMble NOBTOpPHO, CpenHss CepbesHas

UMEIOT JIe(eKThl, OTpaHUYMBAIONINE UX (PYHKIIHOHAIbHbBIE

BO3MO>KHOCTH

N3meHennss TpeOOBaHMIA TPUBOIAT K 3HAUYUTEIbHBIM CpemHss Cepbesnas
IOBTOPHBIM PabOTaM I10 MPOEKTUPOBAHUIO CUCTEMBbI

B opranmsanum, BemosHstomed paspaborky I10, Bsicokas Cepbesnas

MPOW30MIIa  PEOpPraHM3anmsi, B  pe3ylbTaTe  Yero

W3MCHUJIUCH MIPUOPUTETHI B YIIPABICHUH ITPOCKTOM

baza nmaHHBIX, KOTOpas HCIONB3yeTcs B mNporpaMMmHoi CpemHss CepnesHas
cucteme, He o0ecnedynBaeT o00pabOTKY O0XKHIaeMOTO

0o0beMa TpaH3aKIun

HenooueHky BpeMEHHU BBIIIOJIHEHUS IPOEKTa Beicokas CepbesHas
CASE-cpencTBa HEBO3MOKHO HMHTETPUPOBATh C IPYTMMH Bbicokas Tepnumas
CpeACTBaMU MOJIEPKKU IPOEKTA

IlepBonavasnbHast HEYETKas ¢dopmynupoBka Cpennss Tepnumas

IIOJIB30BATCIBbCKHUX Tpe6OBaHHI>’I IIpHUBECJIa K 3HAYUTCIbHBIM
N3MCHCHHUAM CHUCTCMHBIX TpG6OBElHPII>i, IMPOABHUBUINXCA HA
MNO3JHUX CTaAUAX pa3pa60TKH IIPpOCKTa

HeBo3moxHO opranuzoBatb HeoOxoaumoe oOyuenue CpemHss Tepnumas
nepcoHaa

CxopocTb BbIsiBIIEHUS A€(PEKTOB B cucreMe Huxke paHee Cpeanss Tepnumas
CIUTAaHUPOBAHHON

Pasmep cucTteMbl 3HAUMTENBHO NIPEBBINIACT IEPBOHA- Bricokas Tepnumas
YaJIbHO PACCUUTAHHBIN

[Tporpammusiii  kox, rerepupyembiii CASE-cpenctBamu, Cpemssis He3naunrenbHas
Hea(ppeKkTHBEeH

KoneuHo, kak BEpOSTHOCTh PHUCKOB, TaK M BO3MOXHBIA YIIEpO OT HUX JIOJIKHBI
nepecMaTpuBaThbcs MPU MOCTYIJICHUU JIONOJHUTENbHOW HMHMOpMaAnUu 00 3THX pHUCKax MU IO
Mepe peau3aluyd MEpONpUATUN MO yrpaBieHH0 UMHU. [loaTomMy mogoOHbIE TaOIUIBI PUCKOB
JIOJDKHBI TIEPEIEBbIBATHCS HAa KAXKI0M UTEPALIMU IIPOLIECCa YIIPABICHUS PUCKAMM.

Ilocne mnpoBeneHUs aHalInW3a PUCKOB ONpEAESIIOTCS HauOojiee 3HAUYMMBbIE PHUCKH,
KOTOpBIE 3aT€M OTCJIEKHMBAIOTCA Ha MPOTSHKEHUM BCErO CPOKa BBINOJHEHHs IPOEKTA.
Omnpeznenenue 3TUX 3HAYMMBIX PUCKOB 3aBHCUT OT UX BEPOSTHOCTEH M BO3MOXKHOIO yiiepba. B
o011eM ciryyae BCerzia OTCIEKHUBAIOTCS PUCKU € KaTaCTPO(UUIECKUMU MOCIEACTBUSAMH, a TaKKe
PHCKH C CEphEe3HBIM YIIEpOOM, 3HAYCHHE BEPOSITHOCTH KOTOPHIX BBIIIE CPETHETO.

B HEKOTOpBIX CTaThIX PEKOMEHIYETCS ONpeAeNnTh U oTciexuBath 10 BepxHHX"
PHCKOB, HO 3TO HE€ Bcerja OOOCHOBaHHAs pekoMmeHnanus. KoiaumuecTBO pHCKOB, KOTOpbIE
HEO0OXOIUMO OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. ITO MOXKET ObITh MATh PUCKOB, a
MOXET — MNaTHaauarb. Ho, KOHEYHO, KOJIMYECTBO PHUCKOB, II0 KOTOPBIM IIPOBOJIUTCS
MOHHMTOPHHT, JOJDKHO OBITH 0003puUMBIM. bBonbllloe KOJMYECTBO OTCIEKHBAEMBIX PHCKOB
notpedyeT OrpOMHOTO KoJuuecTBa coOupaemMod uHpopmauuu. W3 coucka pHCKOB,
NPECTaBICHHBIX B Ta0J. 3.6, Ui MOHHUTOPUHTA CJEIyeT 0TOOpaTh T€ PUCKH, KOTOPHIE MOTYT
IPUBECTH K KaTaCTPO(PHUUECKUM U CEPhE3HBIM MOCIECTBHUAM JJIsl BAIlIEro MPOEKTa.

[InanupoBaHue pUCKOB

[InanupoBaHue 3aKIIOYAETCs B ONPEACICHUM CTPATETHU  YIPABICHUA  KaXKIbIM
3HAYMMbIM PHUCKOM, OTOOpaHHBIM JUIi MOHUTOPHMHIA IOCJE aHalN3a PUCKOB. 311€Ch TaKkKe He
CYIIECTBYET OOLIEHPUHATHIX TOAXOMOB M pa3padOTKW TaKWX CTpaTeruii — MHOTroe
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OCHOBBIBaeTCs Ha "4dyThe" W ONMBITE MEHEIKepa mpoekTta. B Tabn. 3.7 moka3aHbl BO3MOXKHBIC
CTpaTEeTUH YIPABJICHUs OCHOBHBIMH PHCKaMH, PUBEICHHBIMH B Tab01. 3.6.
Tabnuma 3.7 - CtpaTeruu yrnpaBjaeHUs PUCKAMH

Puck Crpaterus

®unancoBble npoOaeMsl | [IoAroToBUTh KpaTKUM TOKYMEHT [UIsl pyKOBOJCTBA OpraHU3alluH,

OpraHu3aluu MOKA3bIBAIOUINIl BaXHOCTh JAHHOIO MPOEKTa MAJIs JIOCTUKEHUS
(MHAHCOBBIX 11eJIeH OpraHu3aluu

[TpoOnembr [Ipenynpenurs 3aka3uuka O [OTEHIUAIbHBIX TPYAHOCTSIX U

HEKBaTU(UIIUPOBAHHOTO
nepcoHalia

BO3MOKHOH 3aACPKKE IIPOCKTA, PaCCMOTPETH BOIIPOC O IIOKYIIKE
KOMIIOHCHTOB CHCTCMbI

bousiesnn nepconana

PeopranuzoBarb paboTy KOMaH[bI pa3padOTYMKOB TaKUM 00pa3oM,
4TOOBI 00S3aHHOCTH M PabOTa WICHOB KOMAHbI MEPEKPBHIBAIH JPYT
Jpyra, BCIEACTBHE ITOTO pa3pabOT4YMKHU OyayT 3HATH U MOHUMATh
3a/1a4M, BBIIOJIHSCMBIC IPYTUMH COTPYAHUKAMHU

JedexTHpie CcHUCTEMHBIC
KOMITOHEHTHI

3aMEHUTh IIOTCHIMAJIBHO I[e(i)eKTHLIC CHUCTCMHBIC KOMIIOHCHTBI
IMOKYITHBIMU KOMIIOHCHTAMH, I'AapaHTUPYIOLIIUMHU Ka9YCCTBO pa6OTBI

W3menenus TpeOoBaHUI

[TompiTaThCs  OmpeneuTh  TpeOoBaHWs, Hamboliee  BEPOSTHO
MOJIBEPYKCHHBIC U3MEHEHHSIM; B CTPYKTYPE CUCTEMbI HE 0TOOpaXKaTh
JETATBHYIO HHPOPMAITUIO

Peopranusarus [ToaroToBUTH KpaTKUil JOKYMEHT ISl PYKOBOJCTBA KOMIIAHUH,
KOMITAHUH- MOKA3bIBAIONINI BaXHOCTh JAHHOTO TIPOCKTA JUIS JIOCTHIKCHUS
pa3paboTunKa (MHAHCOBBIX LIEJICH KOMITAHUU

Henocrarounas PaccMoTpeTh BO3MOKHOCTH IMTOKYITKH 00JI€€ MPOU3BOIUTEIIBHON 0a3hl
IIPOU3BOUTEIILHOCTD JTAHHBIX

0asbl JaHHBIX

Henoonenku  BpemeHu | PaccMoTpeTh BOMpPOC O TMOKYNKE CHCTEMHBIX KOMIIOHEHTOB,
BBITIOJTHCHMSI IPOCKTA HCCIIEN0BATH BO3MOKHOCTE HCIIOJIE30BaHUS reHepaTopa

MMpOrpaMMHOTI0 KoJa

CymiecTByeT Tpu KaTerOpuH CTpaTeTuil yIpaBJIeHUs PUCKaMHU.

1. Ctpaterun npenorBpaiieHusi puckoB. COrjlacHO 3TUM CTPATETUSM ClelyeT IPOBOIUTh
MEpPOIPUATHSI, CHHKAIOLUE BEPOSATHOCTh IPOSBIEHUS PHUCKOB. [IprMepoM MOXKET CIyXUTh
CTpaTerusi UCKJIIOYEHUs TOTEHIIMAIbHO 1e()EeKTHBIX KOMIOHEHTOB, ONMCaHHas B Ta0u. 3.7.

2. MuUHMMU3aIMOHHBIE cTpaTterun. HampaBineHsl Ha yMeHbIIEHHE BO3MOXKHOTO yiepOa
0T pHUCKOB. IIpuMepoM cIyXHT CTpaTerust yMeHbIIEHUs yiiepoa oT 00Je3HU YJIEeHOB KOMAaHIbl
pa3paboTunkoB (cM. Tad. 7).

3. IlnanupoBanue "aBapuilHbIX" cuTyaruil. COracHo 3THUM CTpaTerusM HEOOXOIUMO
UMETh IUIaH MEPOIPUSTHH, KOTOpPbIE CIEAYET BBINOJIHUTH B ClIydae MPOSBIICHUS PUCKOBOW CHU-
Tyauuu. B tabn. 3.7 3T0 cTpaTerus moBeaeHHs MPU BO3HUKHOBEHUH (DMHAHCOBBIX MpPOOJEM y
OpraHu3anun-pa3padboTyrka.

MoOHUTOPHHI PHCKOB

MOHHMTOPUHT PHUCKOB 3aKJIIOYAETCS B PErYISIPHOM IEpecyeTe BEpOSITHOCTEH PHUCKOB U
yiep6a, KOTOpPBI OHU MOTYT HaHecTu. J[j1s 3Toro HeoOX0IMMO MOCTOSIHHO OTCIIEKUBATh (pak-
TOPbI, KOTOPbIE BIUAIOT Ha BEPOSITHOCTh PUCKOB U BO3MOXKHBIN yIIep0. ITH (aKTOpbl 3aBUCAT
OT THUIOB pucka. B Tabin. 8 mpuBeseHbl MPU3HAKH, KOTOPbIE TIOMOTal0T ONPEIEIUTh THUIl PUCKA.

Ta6muna 3.8 - [Ipu3Haku puckoB

Tun pucka [Ipu3Haku

TexHomornueckue 3a7epKKH B TIOCTaBKe OOOPYJOBaHUS WIM MPOTPAMMHBIX CPEICTB

PUCKH noAiep KKK mpouecca coznanus [10, MHOrouncieHHble JOKYMEHTH-
POBaHHBIE TEXHOJIOTMYECKHE TPOOIEMBI

Pucku, cBasanHble c | Hu3koe MoOpanabHOE COCTOSHHME IEPCOHANA, HATSIHYThIE OTHOLICHUS

IEPCOHATIOM

MCKAY YJICHAMU KOMAHJbI pa3pa6OT‘-II/IKOB, HH3KOC€ KadyC€CTBO BBIIIOJI-
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HEHHOH paOOTHI

Opranu3zanuoHHbIe PasroBopel cpenu 1mepcoHanma O MAacCMBHOCTH M HEAOCTATOYHOM
PHCKH KOMIICTEHTHOCTH BBICIIIETO PYKOBOJICTBA OPTaHU3alluU

HHuCcTpyMEHTAbHBIC Hexenanue pa3pabOTYMKOB HCIOIB30BaTh IMPOTPAMMHEIE CPEICTBA
PHUCKH noA/IepKKH, HeogooputenbHbie 0T3bIBBI 0 CASE-cpencTBax, 3anmpocsr

Ha 00Jiee MOIIIHbIE HHCTPYMEHTAJIBHBIE CPEICTBA

Pucku, cBs3aHHBIC
CUCTEMHBIMHU
TpeOOBaHUSIMHU

HeoO6xomuMocTh TepecMOTpa MHOTHX CHCTEMHBIX TpeOOBaHHIA,
HEOOBOJILCTBO 3aka3zuyuka [10

Puckm oneHuBanus

N3menenus rpaduka paboT, MHOTOYHCIIEHHBIE OTYETHI O HAPYUICHUH

rpaduka padbot

MOHUTOPUHI PUCKOB JOJDKEH OBITh HEMPEphIBHBIM MPOLIECCOM, OTCIEKHMBAIOLIUM XO[
BBIIIOJIHEHUS. MEPONPHUATUM II0 YIPABICHUIO PUCKAMH, IIPM 3TOM KaXKIbIi OCHOBHOM PHCK
JIOJKEH pacCMaTpPUBAThLCS OTIEINIBHO.

BapuaHTbl HHIMBUAYAJbHBIX 3aJaHUM
1. B COOTBETCTBUM C yKa3aHHON MpPEIMETHON O00JIaCThIO U KJIAcCOM pa3padaTbhiBaeMOil

UH(POPMALMOHHON CUCTEMBI pa3padoTaTh HHOOPMAIIMOHHYIO CHCTEMY.

Tabnuna 1 — UnauBuayanbHble 3a0aHus

No ITpeameTHas o6iacTh Kimacc UC

1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHC ERP

3 ToproBoe npeanpusTe CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CrpouTtenpHoe NpeAnpusTue HNC yuyera

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

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPUSITHS DKcnepTHas cUcTeMa

2. B CcOOTBETCTBMM C YKa3aHHOW NpeAMETHOW 00JIaCThIO M KJaccoM pa3padaThiBaeMoid
UH(POPMAIIMOHHON CUCTEMBI pa3padoTaTh CTPATETHIO YIIPABICHUS TIPOCKTOM.

2.1. IT-MeHeHKMEHT MPUKIaIHON nHPOpMaIMoHHOH cuctembl kinacca CRM

2.2. IT-MeHEeIDKMEHT ~ TIpUKJIaAHON  wHpOpMamuoHHOW  cucteMbl  «llocTaBiiuku
OpEANPUATHS)

2.3. IT-MeHeDKMEHT TPUKIATHON WHPOPMAMOHHOW CHCTEMBI ydYeTa MpPOTPaMMHBIX
CPEICTB MPEINPUATHS

2.4. IT-MeHeIDKMEHT MPUKIATHON HH(POPMAITMOHHON CHCTEMBI TECTUPOBAHHS 3HAHUI

2.5. IT-MeHePKMEHT TPUKIAJAHOM HHPOPMALMOHHOW CHCTEMBI yueTa YCIEBAEMOCTH
CTYZICHTOB

2.6. IT-MeHeKMEHT NPUKIATHON HHPOPMAITMOHHON cHCcTEMBI «BBITYCKHUK By3a»

2.7. IT-MEeHEeDKMEHT MPUKIAIHON MPOrpaMMBbl ydeTa pecypcoB il WH(OPMAIMOHHON
cucremsl kiacca MRP

2.8. IT-MeHeDKMEHT NpUKIaTHON MHPOPMALMOHHOW cucTeMbl «CaHAaTOPHO-KYpOpTHas
NeSITETTHHOCTDY

2.9. IT-MeHeKMEHT
TOJTMKJITMHUKI

2.10. IT-MeHe)KMEHT TpUKIanHOW HMHPOpPMaMOHHONW cucTeMbl «KoMmmnbroTepHbIit
MarasuH»

NpUKIaAHOM  uHpopMamMoHHON  cuctembl  «Perucrtpartypa
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6. YY4EBHO-METOJUYECKOE U UTHOOPMALIMOHHOE OBECIEYEHUE
JUCHUIINHBI

6.1. IlepeyeHb OCHOBHO¥ U JTONOJHUTEIBHOI JUTEPATYPbI, HEOOXOTUMOM 1151
OCBOEHUS TUCHHUILIMHBI

6.1.1. [lepeyeHb OCHOBHOI JTUTEPATYPHI

bapeiiea A.B., bangun K.B., ['omo P.C., Ilepenepses U.U. MunoBanuu: YueGHoe
nocobue / Ilox obmi. pen. m.3.H., mpod. A.B. bapeimeBoii. — 2-¢ uzn. — M.: U3marenbcko-
Toprosast kopnopanus «/lamkos u K », 2018.

6.1.2. [lepeyeHb JOMOJITHUTEIBHOM JTUTEPATYPHI
WNunoBanmonueiii Menemxkment : kype Jeknmii / FO.H. Kynakos, T.C. Memiepsikosa ;
M-Bo oOpa3oBanus u Hayku Pocc.@enepanuu, Mock. roc. yH-T. — MockBa: MI'CVY, 2019.

6.2. [lepeueHb y4eOHO-METOIMYECKOT0 00ecTiedeHUsI CAMOCTOSITEILHOIH PadoThI
00y4YaIOIIHXCS MO TUCIUTLINHE

1. Meroauueckue ykazaHHs IO BBIIOJHEHUIO MPAKTHUUECKUX pabOT MO AUCLMILIMHE
«HKEeHEpHBIE KEUCBHI: OT MPAKTUYECKUX 3aa4 K MHHOBALlMOHHBIM PELICHUAM.

2. Meronuveckne PEKOMEHJAIUHN JJIsl CTYAEHTOB IO OpPTaHU3alUU CAMOCTOSTEIHHOMN
paboTel no gucuuiinHe «/HXeHepHble KeWChl: OT MPaKTMYECKUX 3a/ad K MHHOBALIMOHHBIM
peLEHUsAM.

6.3. [lepeuenn pecypcoB HHGPOPMALHOHHO-TEIeKOMMYHUKAIIMOHHON ceTH
HNuTepHeT, HEOOXOAUMBIX /IJI1 OCBOCHM S UCHUTIIHHBI

1. YuuBepcuterckas 6ubiamnoreka online. http://www.biblioclub.ru.

2. OBC «IPRbooksy. http://www.iprbookshop.ru.

3. DnekTponHast oubmmorexka CKDYVY.. http://catalog.ncstu.ru.

4. l'ocynapcTBeHHasi myOau4Has HayyHoO- TexHudeckas OumbOnuorteka Poccun. (I'TTHTH
Poccum). www.gpntb.ru.
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