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BBEJEHHUE

B Meromuueckux — yKazaHHMSAX ~— coAepXkKarcd ~— MaTepualibl, HEO0OXOIUMBbIE IS
CaMOCTOSITENILHON TOATOTOBKH CTYJCHTOB K BBINOJIHEHHIO JaOOpaTOpHbBIX paboT. B ommcanue
1ab0paToOpHbIX PabOT BKIIOYEHBI 1€db PabOThl, MOPAJOK €€ BBIIOJHEHHS, PACCMOTPEHbI
TEOPETUYECKHE BONPOCHI, CBA3AHHBIE C pealu3aldell IIOCTABJIECHHBIX 3a/Jay, IpHUBEJEHA
HeoOXoauMast TUTeparTypa.

Meronuueckue yka3aHHUs NOCBSILEHBI Kypcy «MH)XeHepHbIE KEWCBHI: OT MPaKTHYECKHX
3aJady K MHHOBAllMOHHBIM pELICHUSAM». YIPaBIATh JIOAbMH CIOXKHO. YIPaBISTh JHOIbMHU
3pPEKTUBHO — HEUMOBEPHO CIOXKHO. IloaToMy MBI H300peTaeM | CMEIIMBAEM pa3Hble
MPAKTUKHU, aJTOPUTMbl U TEXHOJIOTMHU KOHTPOJIA, OLEHKH pe3yJbTaToB Tpyaa. llepexomum
OT yCTapeBIINX METOAUK K HOBBIM, CTapacMcsl y4e€CTb BCE HIOAHCBHI U PUCKH, TPAaTUM BpEMs
U pecypchl Ha IJIaHUPOBaHUE BMECTO pabOThI 10 HaKaTaHHOM.

W3 MHOXKECTBa METO/IOJIOTMI Hy’>KHA OJIHAa ONTHMAajbHas M HACTPOECHHAs JIMYHO IOJ HAC
u Haml 1poekT. OAHO A€o BBIMOJHATH IIA0JOHHBIE 3a/la4d CTPOrO IO CKPUMNTAM W3 KHUIH,
Apyroe — MeTofoM TpoO u ommOOK BhIpabaThIBaTh CBOM CIEIHMAJIbHBIE MHCTPYMEHTHI IS
ydera npuopuTeToB KoMmnanuu. [loatomy npoextHsiit MenexMeHT (PM), To ecTh MeTO 00T HS
yIpaBJIeHUs] KOMITAaHUEH C JieieHueM Bcel paboTbl Ha MPOEKThl, CTAHOBUTCA IOMYJISIPHBIM
BO BCEX OTpacIIfiX.

MHorue KOMIIaHUU TOJIBKO ceiuac MepexosaT OT Kilaccuyeckoi (0TpaboTaHHas, YacTo
OrOpoKpaTHueckasi ~ CcXeMa) K MPOEKTHOM (Kaxxgash ~ 3a7ada  OTIEIbHO,  JCJIETHPOBAHHUE
OTBETCTBEHHOCTH) MOJIENH yIpaBieHus. OO MEHEIKMEHT ISl IPEANPUHUMATEIST CBOIMIICS
K TOMY, 4YTO €CTh pPYKOBOJAWUTEIb W HUCIOJHUTENb 3a1aud. JlUCUMIIMHA B3aUMOJEHCTBUS
3aBHCelNa OT TOTO, KaK mponucaHo B mabnoHe. [11abmoH xe Obl1 BOUT B pa3yMbl BCEX OJIMHAKOBO
net 3tak 20-30 Hazaa. Tonbko 3TOT 1M1a0JIOH YK€ HE MPUMEHHUTh K HOBBIM YCJIOBUSMU MHPOBOTO
pBIHKA.

Nctopuyeckn Bce HA4YaIOCh C TOTO, YTO B MEPHO IepecTpoiiku 90-x rogoB cama JIOTHKa
BeZicHUs Ou3Heca Oblla HapylleHa HACTOJNBKO, YTO TMOMBITKA MHOCTPOMTH HOBYIO pabouyro
KOHIEMINIO YIPaBIEHUS B MUJUICHUYM CO3/1aJId TEPMHUH «KOMITaHUSA-0/IHOIHEBKa». KoHuenmmn
TaKUX KOMIIaHMI NPOBEPSUIMCh HA IMIPOYHOCTh U TOJIBKO OaHA M3 10 KOMIaHUM CyllecTBOBaJa
6onbimie momyroga B 2000-x. I[lapamiensHO OcTaBaJUCh MHOTOJIETHHE — TPEANPUSATHS,
KapJWHAJIBHO MEHSSICh KaXKAbIE JIET 5 yTOOBI BBDKUTH B IEPUO/T TIEPEMEH.

B 2010-x nH(popMalMOHHBIN B3pbIB MHTEPHETA cJeliajil AOCTYNHON BCIO pa3pO3HEHHYIO
6a3y HapaOOTOK EBPOMNEHCKOro M aMepuKaHCKOro OuzHeca. M3 TOHH MOJE3HOHM W MyCOpHOU
nH(pOpPMallMU BpPOJIE «YTO TaKOE YNpaBJieHHE NMPOCKTAMH U COBPEMEHHBIH MEHEKMEHT», «KakK
pacripenieniath  OOS3aHHOCTH,  MPAaBWJIBHO  MpPEAYrajblBaTh UM COKpallaTh  PUCKH»
NpeIlpUHUMATEIN JO0 CUX TOp BBIOMPAIOT KPYNHUIBI 3HAHUM, NPUMEHUMBIX HMEHHO
B UX KOMITaHUSX.

Celiyac MbI ClIEZIJUM B HOBOCTSIX KaK NPHOBUIbHBIE KOPIOPALMU PAaCTyT U paclagaroTcs
Ha TMOJPA3/EIECHMs], TIOKYIAIOTCS U IEPEKUBAIOT CTPYKTYPHBIE CIUSHUSA. 32 KOKIbIM aKTOM
KYIUTH-TIPOJAXKH OT/IeJIa KPOETCS CJIOKHAs CEeTh MPOEKTOB (TaKEThI, MPUIIOKEHHSI, pACIIUPEHUS
s Opay3epoB), CBA3aHHBIX I10 pa3HbIM KpuTepusM. Korga MeHSIOTCS KpUTEPHM, MEHSETCs
JielIeHue MPOEKTOB Ha rpymmnbl. VIMEHHO M3MeHeHue rpynnupoBKH U cooOuiaroT Ham B CMU.
BHyTpH ke KOMIIaHUM TIPOI0JIKAIOT paboTaTh, @ MPOEKTHI BELyTCs HENPEPHIBHO.

IT project management (PM)— »53To aucHuIUIMHA, 4YTO OOBEIWHSAET MPOIEAYPHI,
NPUHIUIBI ¥ TOJUTUKY BeAeHus 6u3Heca. OHa pyKOBOAMT MPOEKTOM OT pa3pabOTKH KOHIEHIIUU
710 3aBEepUICHUSI POEKTA.

O6umit  (pyHKIMOHANBHBIA) W MPOEKTHBIM MEHEIPKMEHT OTJIMYaeTCs TeM, 4TO
(GyHKIMOHAIBHBIA MEHEIKMEHT cTabuieH. Ero nenb: mojaepkath U MPUYMHOXKUTH KauCTBO U
3QPEKTUBHOCTh MPOTPAMMHOIO TpoAyKTa. EcTh oTpaboTaHHBIA 1ma0MOH, OH paboTaer
NMOCTOSHHO. [IpoeKTHBI MEHEKMEHT U3MEeHUUB. Llenb MpoeKTHOro MEHEIKMEHTA: JOCTUTHYTh
pe3ynbTaTa 1000 1IeHo, yauThiBas, uTo ecTh deadline.



[IpuunHoii mepexona oT o0IIEro MeHeKMEHTa K PM  wamie Jpyrux CTaHOBHUTCS
HAJeKHOCTb — BMECTO OTHOCHUTEIbHOM aOCTPakTHOW MEPCIEKTHBBI K MpeACcKa3yeMbIM
pe3yJsibTaTam.

Mexnynaponnas — Accouuanuss — Ynpasnenuss — [Ipoextamu  (IPMA)  mposena
UCCIIEIOBaHKE, I10 pe3yjbTaTaM KOTOPOTO HOBBIM IOAXOJA COKOHOMHUT BaMm okoio 20-30%
BpeMeHnu u 15-20% pecypcos.

Yem ormnmuarorcs Mupopmanmonnsie TexHomoruu ot apyrux orpacieit? Cyas mo UT-
dbopymaMm, 3aBHCHUMOCTBbIO MPOTPAMMHCTOB OT raJKETOB, JOPOroro Chlpa M BO3MOXHOCTH
noexatb Ha bamu. BupryanbHOCTBIO Bcell pabOTBl U €€ pe3ylbTaToB, HEBO3MOXKHOCTHIO
UCIIONIb30BAaHUsl IpPOrpaMMbl 0€3 dJIeKTpuYecTBa B ropoe. BaxkHocThio s Oyaymmx
MOKOJICHUH BCEX HAyYHBIX JOCTHKEHHH, YTO BO3MOXKHBI TOJIBKO OJiarogapsi KOMIbIOTEPHBIM
MHHOBAIIHSIM.

B crpoutenbcTBe pe3ynbTarT CTaTHUYHBIN, B MPOIYKTOBOW HMHIYCTPUM — HCUYEPIIAEMBIH,
a MporpamMmbl U BUPTyaJIbHBIH MUP — OECKOHEUHBIN AUHAMUYHBIA pecypc, 3aBUCALINI TOJIBKO
OT HaJIMUUsl MHCTpyMEHTa jaocTyna (rajpkera u cet). IloaTomy pa3paboTka KOMITBIOTEPHBIX
TEXHOJIOTHI 00s13aHa ObITH MPOYMaHHON U MPaBUILHONW W3HAYAJIBHO.

Vnpasinenne MT-npoekramu BKJIIOYaeT B cedsl KypUPYIOLIME 3aJadyd 110 YCTaHOBKE
000pyIOBaHUsI W MOJICPHU3AIMN CETH, pa3pabdO0TKe MPOTPAMMHOIO OOECTEUCHHUs, CO3JaHHUI0
BUPTYaJbHOU Cpeibl M OOJaUHBIM BBIUMCIICHHUSM, CUCTEMaM YIPaBICHHUS TaHHBIMH U OM3HEC-
aHaJMTUKE, BHeApeHue Apyrux UT-ycmyr.

B IT npoeKkTHBIN MEHEAKMEHT MOKET MJITH 110 TPEM KU3HEHHBIM LIMKJIaM IIPOEKTA!

1. [Ipornosupyemsbiii, oHxe waterfall. Tpaguumonuslii  mogxon, gaxe B 2010-x
IIPUMEHSETCS Ha TOPSAAOK yalle Apyrux. [losTanHblil IMHENHBINA alIrOPUTM.

2. Urepaunonnsiii. COBpeMEHHBIM MMOAXO0Jl, B KOTOPOM pacHiupeHue (pyHKIHOHaIa
pa3pabaTblBa€MOro IMPOrPaMMHOIO OOECIEYEeHUsI C KaXKJbIM HOBBIM BBIIIYCKOM B paMKax
ITPOEKTA.

3. AnantuHsblid. Agile, Scrum u npyrue metozsl. Llean koMnaHuu U cTpaTterus pa3BUTHs
MOXET MEHATBHCS HE3aBUCUMO OT NIEPBOHAYAIBHOIO IJIAHA.

1. EJIb U 3AJJAYX U3YYEHUA JUCHUTIJIMHBI

[lenpro ocBOEHUS AUCHUIUIMHBI «J/HXXEHEpHBIE KEWCHI: OT MPAaKTHYECKHX 3a1ad K
MHHOBAI[MOHHBIM  pelICHUsAM»  fABIseTcs  (GopMHpoBaHHMEe Habopa MpodhecCHOHATBHBIX
KOMIIETeHIIMI OakayiaBpa 1o HampasieHuto noarotosku 09.03.02 «MHdopmanoHHbIe CHCTEMBI
U TEXHOJOTMW» JUIS pelIeHHs MPHUKIAAHBIX 3aJad B pPaMKax HaIMpPaBICHHOCTH (TpOQus)
«MHpOpMaLIMOHHBIE CUCTEMBI U TEXHOJIOTHUN.

3ajaud  OCBOEHHUS  JUCHMIUIMHBL:  M3yYEHUE  METOJOJIOTMH  NPOEKTHPOBAHUS
VHHOBAllMOHHBIX PEIICHHM, IOJYyYEHUE HABBIKOB IIPUMEHEHWS WHHOBALIMOHHBIX IIPaKTUK B
00JIaCTH MHXEHEPHBIX PELICHNH MPaKTHUECKUX 3a]a4 NpOoPecCHOHATbHOM e TeTbHOCTH.

2. OBOPYJIOBAHMUE U MATEPHUAJIBI

IIporpammusie cpenctBa: IBM Rational Rose modeler (6ecmatio mo mporpamme IBM
Academic Initiative), Microsoft Office - Ne61541869, Microsoft Windows 7 [Ipodeccuonanpaas
- Ne61541869, GIT 2.12.0. 1C: Ilpennpusarue 8. Kommiekt a1t 00yueHHs B BBICHIMX U CPEIHUX
yueOHBIX 3aBeAeHusX (per. Homep 9334708), Embarcadero rad studio - I'/x 445/01 ot 30 urons
2010 r., IBM Rational Rose modeler (6ecmatno mo nporpamMe IBM Academic Initiative),
Microsoft Office - Ne61541869, Microsoft Windows 7 Ilpodeccumonanbnas - Ne61541869,
Visual Studio IDE — AzureDev ID: a6¢c2b0d7-162e-479f-8a58-384701133665, Microsoft Visual
Basic — AzureDev ID: a6¢2b0d7-162e-479f-8a58-384701133665, Microsoft SQL Server —
AzureDev ID: a6¢2b0d7-162e-479f-8a58-384701133665, Oracle VM VirtualBox (6ecriaTHbIit).

AnmapaTHbIE CpEICTBAa: TEPCOHANBHBIH KOMITBIOTEP CO CIEeNUAM3UPOBAHHBIM
IpOrpaMMHBIM oOecriedeHneM. YueOHbI Kiacc Uit jadopaTopHbIx padot. IlepcoHanbHbBIN



kommbioTep (12 mT.) B cbope B cocrae AM3 X2 250/4096MB/500Gb/DVDRW/450W,
Mounutop or kommeiorepa (1 mT.) B cbope B cocraBe Intel Pentium
£620/2gb/500gb/dvdRW/hd5550 (crour na komme 12102), Dxpan ScreenMedia Goldview
244*183 MW 4/3 (1 mr.), [Ipoektop NEC NP405 (1 mir.)

3. YKA3ZAHUAA 110 TEXHUKE BE3OITACHOCTH

[lepen wnayamoMm pabOTHI cleayeT YOEOUTHCS B HCHPABHOCTH DIIEKTPOIPOBOIKH,
BBIKJIOUYATEJIeH, IITENCeNbHBIX PO3ETOK, NMPH MOMOIIM KOTOPBIX 000pYy/IOBaHHE BKIIOYACTCS B
CEeTh, HAIMYUH 3a3eMJICHUSI KOMITBIOTEPA, €T0 pabOTOCITOCOOHOCTH.

Jis CHMKEHUS WM TPeJOTBpAIlleHHs BIMSHUS OINACHBIX M BpeIHBIX (DakTOpoB
HEOOXOIMMO COONIONIaTh CAaHWTApHBIC MpaBHJIa W HOPMBI, THTHCHHYECKHE TpeOOBaHUS K
MIEPCOHAIBHBIM 3JIEKTPOHHO-BBIUUCIUTEFHBIM MAITHHAM.

Bo wu30exaHne MOBpPEXKICHHUS W30JSIMA TPOBOJOB M BO3HUKHOBEHHS KOPOTKHX
3aMBIKaHU{ HE pa3pelaeTcsi: BellaTh 4TO-TM00 Ha MPOBOA, 3aKpaIllMBaTh U OCIUTH IIHYPHl U
MPOBOJIA, 3aKJIA/IbIBaTh MPOBOJA W IHYPHI 32 Ta30BbIE M BOJONPOBOIHKEIC TPyOBI, 3a GaTapew
OTONHUTENILHOW CHUCTEMBbI, BBLIEPTUMBATh ILUTENCENbHYI0 BWIKY W3 PO3ETKU 3a IIHYpP, YCHIIHE
JOJDKHO OBITH MPHIIOKEHO K KOPITYCY BHIIKH.

JUi MCKITFOUEHUS] OPayKEHHsI AIIEKTPUYECKUM TOKOM 3alpellaeTcs: 4acTo BKIIOYATh U
BBIKJTIOYATh KOMITEIOTEp 0€3 He0OXOAMMOCTH, MPUKACAThCS K AKPaHy M K THUTBHOHW CTOpPOHE
OJIOKOB KOMIIbIOTEpa, PabOTaTh Ha CPEACTBAX BBIUMCIUTENBHOW TEXHUKH M mepupepuitHoM
00OpYIOBaHUM MOKPBIMH pyKaMHu, paboTaTh Ha CpEICTBAaX BBIYHACIUTEIHHOW TEXHUKU H
nepudepuitHoM 000pYJIOBAaHMHU, HMMEIOUIMX HAPYLICHUs HEJIOCTHOCTH KOpIyca, HapyIICHUsS
W30JISIIUM  TIPOBOJIOB, HEUCTIPAaBHYI0 WHAMKALMIO BKIIOYCHUS THTaHUS, C TpU3HAKaMHU
AJIEKTPUYECKOTO HANPSIKEHUsI Ha KOPIyCe, KJIACThb Ha CPEJCTBA BBIYMCIUTEILHOW TEXHUKU U
nepudepuitHoM 060pyJOBaHUU TOCTOPOHHHUE MPEAMETHI.

3ampeniaercss  1OJ  HANpsDKEHHMEM — OYMINATh  OT  TBUIM W 3arps3HEHHA
AIEKTPOOOOPYTOBAHHE.

Bo  wusbexanue  mOpakeHHs ~ DJICKTPUYECKUM  TOKOM, IpH  TOJIBb30BaHUM
ANIEKTpONpUOOpaMH HEJb3s KacaTbCsi OJHOBPEMEHHO KaKUX-TMOO TpyOOmpoBOAOB, Oartapeii
OTOIIJICHUSI, METAINTNUYECKUX KOHCTPYKIIUH, COeIMHEHHBIX C 3eMJICH.

[Tocne oxonuyanus pabOTHI HEOOXOIMMO OOECTOYUTH BCE CPEICTBA BBIYMCIHTEIBHOM
TEXHUKH U mepudepuiinoe obopyroBaHue. B ciydae HempepbIBHOrO ydeOHOro mpoliecca
HE0OXO0IMMO OCTaBUTh BKIIOUEHHBIMH TOJIBKO HE00X0IMMOe 000pyJ0BaHHE.

4. COOEP)KAHUE ITPAKTUYECKHUX PABOT

IIpakTuyeckas padora 1. KonuenrtyaabHble 1 HHGOPMALMOHHbIE MOJEIH
HHHOBALMOHHBIX NPOEKTOB

Ilean pa6oThI: MpPOaHATHU3UPOBATH METOJBI W CPEACTBA MPOECKTHOW ICATEIBHOCTH B
cdepe IT.

OcHoBBI TEOPUU

[Ipobnembl, KOTOpBIE NPUXOAWUTCS peIIaTh CIEHUATUCTaM B IMpolecce CO3JaHHs
MIPOrpaMMHOr0 obecreueHusi, O4eHb cioXHbl. [Ilpupoma »TUX npobieM He Bcerjga scHa,
0coOeHHO ecnu pas3pabaTeiBaeMasi NMporpaMMHas CHUCTeMa HMHHOBallMOHHas. B wyacTHocTH,
TPYZHO YETKO OIKCAaTh T€ MACHCTBUA, KOTOpBIE JOJDKHA BBINOIHATH cuctema. OnucaHue
(YHKIIMOHAJIBHBIX BO3MOXKHOCTEH M OrpaHMUYEHHM, HAKJIaJbIBa€MbIX Ha CHCTEMY, Ha3bIBACTCA
TpeOOBaHUSIMU K ATOM CHUCTEME, a caM Ipolecc (popMHUpOBaHUs, aHAIIN3A, IOKYMEHTUPOBAHUS U
MPOBEPKU ITUX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH M OTpaHUYCHUI — pa3paboTKON TpeOOBaHHIA.

TpeboBaHus Mopa3eNsOTCs HAa MOJIb30BATENbCKUE M CUCTeMHbIE. [losb30BaTenbckue
TpeOOBaHUS — 3TO ONHCAaHME HAa ECTECTBEHHOM s3bIKe (IUIIOC TOSCHSIONIUE JHarpaMMbl)
(GyHKIUH, BBIMOJHAEMBIX CHUCTEMOW, W OTpaHMYEHHM, HakiaJbiBaeMbIXx Ha He€. CucTeMHbIe



TpeOOBaHUSI — 3TO OMHCAaHUE OCOOCHHOCTEH CHCTEMBI (apXUTEKTypa CHCTEMBI, TpeOOBaHUSA K
napameTpaM o0OpyJOBaHUS U T.II.), HEOOXOAUMBIX TS 3PGEKTUBHON peann3anuu TpeOOBaHUI
MOJIb30BATESI.

Pa3paboTka TpeboBaHUII — 3TO MPOIECC, BKIIOYAOIINN MEPOMPHUATHS, HEOOXOAUMBIC
JUIS CO3MaHMS U YTBEPXKACHUA JOKYMEHTA, COJACpXKAIIEro CHEMU(PUKANNI0 CHCTEMHBIX
TpeOoBaHuil. PaznuuatoT yeThlpe OCHOBHBIX 3Tara Mpolecca pa3padoTku TpeOoBaHMI:

- aHaJN3 TEXHUYECKOU OCYIIECTBUMOCTHU CO3/IaHUSI CUCTEMBI,

- ¢opMHUpOBaHUE U aHATU3 TPEOOBAHMIA,

- crienuUuMpoBaHrue TpeOOBaHUI U CO3aHNE COOTBETCTBYIOIICH JOKYMEHTAIUH,

- aTTecTaIus dTHX TPCOOBAHMIA.

Ha pucynke 1.1 moka3aHbl B3aUMOCBSI3M MEXKAYy OTUMH JTallaMd M PE3yJIbTaThl,
COTIPOBOXKTAFOIINE KB ATAIl Ipoliecca pa3padOTKH CUCTEMHBIX TPEOOBaHHIA.

Ho mockonpky B mporecce pa3paOOTKU CHUCTEMBI B CHIY Pa3sHOOOPa3HBIX MPUYUH
TpeOOBaHUS MOTYT MEHSTbCS, YINpaBieHHEe TpeOOBaHUSIMM, T.€. TPOIECC YIpPaBICHUS
U3MEHEHUSMU CHCTEMHBIX TpeOOBAaHMUMU, SBISIETCA HEOOXOJUMOW COCTAaBHOM  YacThIO
NESTETFHOCTH 110 UX pa3paboTKe.

®opMHUpOBaHHE U AHAJIN3 TPeOOBaAHUIT
CrenyrommM 3TamoM Tpoliecca pa3pabOTKH TpeOoBaHUM sBIsAeTCS (OPMHUPOBAHUE
(ompeneneHue) U aHAU3 TPEOOBAHMIA.
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Pucynok 1.1 - TIpouecc pa3zpabotku TpeboBaHui

OO6o6mIeHHass MoJieNnb Tporiecca (GOpMHPOBAHMSI W aHaIM3a TPeOOBaHWH TMOKa3aHa Ha
pucynke 1.2. Kaxnas opraHuzanus HCHOJb3yeT COOCTBEHHBIM BapMaHT »3TOM MojenH,
3aBUCSAMIMNA OT ‘“‘MeCTHBIX (PAKTOpOB”: oOmbITa pabOTHl KOJUIEKTHBA pPa3pabOTUYMKOB, THUIA
pa3pabaTbIiBa€MOIl CUCTEMBI, HCIIOIb3YEMBIX CTAaHAAPTOB U T.J.
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Pucynok 1.2 - Tlporecc popmupoBanus u aHaIu3a TpeOOBAHUN

[Tpouecc popmupoBanus U aHanu3a TpeOOBAHUIM MPOXOIUT Yepe3 Psill ITATOB.

1. AHanu3 npeaMeTHON OONacTH. AHAIMTHKHM JTOJHKHBI M3YYHUTh TPEAMETHYIO 00JacTh,
rzie OyJeT 9KCILTyaTUpPOBaThCs CUCTEMA.

2. Coop TpeboBaHMil. DTO TpoIecC B3aUMOJCHCTBUS C JHLAMH, (OPMHUPYIOIIUMH
TpeboBaHus. Bo BpeMs 3Toro mporecca npo1oinKaeTesl aHaiau3 IpeaMeTHONH 00IacTu.

3. Kimaccudukamms tpeboBanuii. Ha stom stame OechopmenHblii Habop TpeboBaHMIA
npeoOpasyeTcs B JIOTUYECKU CBS3aHHBIE TPYIIBI TPEOOBaHUIA.

4. Paspemienne npotuBopeunii. be3 comHeHus, TpeOoBaHMS MHOTOYMCIEHHBIX JIMIL,
3aHATBIX B Mpolecce GopMUpOBaHUs TpeOoBaHMiA, OyqyT mpoTUBOpedyHBHIMU. Ha sToM sTame
OTIPEAEIISAIOTCS U pa3pelIatoTcsl IPOTUBOPEUHNS Pa3IMYHOrO poJia.

5. Haznauenne npuoputeToB. B mo6om Habope TpeOoBaHMI OJHHM M3 HUX OymyT Ooiee
Ba)XHBI, YeM Jpyrue. Ha 3Tom sTame COBMECTHO C JUIAaMH, (GOPMHUPYIOIIUMH TpeOOBaHUS,
OTIpe/IeTISIOTCS. Hanboiee BayKHbIE TPEOOBAHMS.

6. [IpoBepka  TpeOoBamwmii. Ha  3TOM  3Tame  ompenensercs WX  IOJHOTA,
MOCIIE0BATEIHHOCTh M HEIPOTUBOPEUUBOCTb.

[Ipomecc hopmupoBanusi 1 aHaTM3a TPEOOBAHUN ITUKIMYCCKHA, ¢ OOpATHOW CBSI3BIO OT
OJTHOTO 3Tamna K Jpyromy. Llukn HauMHaeTcs ¢ aHaiIM3a MPEeIMETHON 00JacTH U 3aKaHYUBAETCS
nmpoBepkoil TpeOoBanmii. [loHmMmanWe TpeOOBaHUI TPEeIMETHOW OOJNACTH YBEITUYHUBACTCS B
Ka)KJIOM IIUKJIE mporiecca GopMupoBaHus TpeOOBaHUM.

PaccmoTpuM TpM OCHOBHBIX TMOAX0/Aa K (OPMHPOBAHUIO TpeOOBAHMI: METO,
OCHOBAHHBIN HA MHOYKECTBE OMOPHBIX TOYEK 3PEHUs, CLICHAPUH U STHOrpapuuecKuit METO/I.

OnopHbIe TOYKH 3PEeHUSA

[Tonxon ¢ UCHOMB30BAaHUEM PA3NIMYHBIX OMOPHBIX TOUEK 3pEHUS K pa3paboTke Tpeboa-
HUH MPU3HAET pa3INYHbIC (OMOPHBIC) TOYKU 3PCHUS Ha MPOOJIEMY M UCTIOIL3YEeT UX B Ka4eCTBE
OCHOBBI TMOCTPOCHUS W OpraHM3alMM Kak mporecca (GopMuUpoBaHHS TpeOOBaHMil, Tak U He-
MOCPEACTBEHHO CaMHX TPEOOBAHHMIA.

Pasznuunbie METOBI MpeUIaratoT pa3Hble TPAKTOBKHU BhIpaykeHuUs "Touka 3peHus". Touku
3pEHUS MOYKHO TPAKTOBATH CIICIYIOIINM 00pazoMm.

1. Kak uctoynuk wuH(pOpMalKMd O CUCTEMHBIX JaHHBIX. B 3TOM ciydae Ha OCHOBE
OTIOPHBIX TOYEK 3PEHHsSI CTPOUTCS MOJICNb CO3/IaHUS W HCIIOJIb30BAHUS JTAaHHBIX B CHUCTeMe. B
nporuecce GopMUpoBaHusl TpeOOBaHMI OTOUPAIOTCS BCE TaKMe TOYKH 3peHHs ( M Ha UX OCHOBE
OTIPENICTISIOTCS JAaHHBIE), KOTOPhIe OyAyT CO3/IaHbl MU UCIIOJIh30BAHBI MPH padOTE CUCTEMBI, a
Tak)Ke CrocoObl 00pabOTKH ITUX JTAHHBIX.

2. Kak ctpykTypa npeactaBieHuil. B 3ToMm ciydae TOUKH 3peHHUs pacCMaTPUBAIOTCS Kak
ocobasi yacThb MOJENW CHUCTeMbl. Hampumep, Ha OCHOBE pa3IMYHBIX TOYEK 3PEHUS MOTYT
pa3zpabaThIBaThCSt MOJACIHU ""CYIIHOCTh-CBS3B'", MOJIEJIM KOHEUHOTO aBTOMATa U T.J.



3. Kak mosyyaTenu CHUCTEMHBIX CEpPBHCOB. B 3TOM ciyyae TOYKHM 3peHHs SIBISIOTCA
BHEUIHUMH (OTHOCUTEIBHO CHUCTEMbI) MOJy4yaTeNs MU CHUCTEMHBIX CEpBUCOB. TOYKM 3peHus
MIOMOTAIOT ONPEICTUTh JaHHbIe, HEOOXOJUMBIEC JUIS BBIMOJIHEHHUSI CUCTEMHBIX CEPBHUCOB MM UX
yIpaBleHUs.

Haubonee 3¢h(hekTHBHBIM MOAXO0/IOM K aHAJIM3y TaKUX CHCTEM SIBIISCTCS MCIOJIb30BaHUE
BHEUIHUX  OMOPHBIX TOYeK 3peHus. Ha ocHoBe »93TOro moaxoda  paspaboTaH
metoa VORD (Viewpoint-Oriented Requirements Definition — omnpenenenue tpeGoBaHuii Ha
OCHOBE TO4YEK 3peHus) mia (opmupoBaHuss W aHanm3a TpeOoBaHWi. (OCHOBHBIC OTarmbl
Meroaa VORD noka3zanbl Ha pucyHke 1.3.

1. Unentuduxamuss  ToOueKk  3peHMs, TMOJIY4alOUIMX  CHUCTEMHBIE  CEpBUCHI, U
UJACHTU(HKAIMS CEPBUCOB, COOTBETCTBYIOIINX KaXKIOH TOUKE 3pCHHUS.

2. CTpyKTypHpOBaHUE TOYEK 3pEHHS] — CO3JaHHME HEpPapXHUM CIPYyNIUPOBAHHBIX TOYEK
3peHus. OOIIeCHCTEMHbBIE CEpBUCH MPEJOCTABIIAIOTCS 00Jee BBHICOKUM YPOBHSM HEPApXUU U
HACJIETYIOTCSI TOUKaMH 3PEHUS HUBILIETO YPOBHSI.

3. JIOKyMEHTHpOBaHUE OIOPHBIX TOYEK 3pEHMs, KOTOPOE 3aKIIOYAeTCsI B TOYHOM
OTTMCAaHWU UICHTH(PHUIIMPOBAHHBIX TOYCK 3PECHUS M CEPBHCOB.

4. OToOpakeHne CUCTEMbl TOUEK 3pEHHs, KOTOpast MOKa3bIBA€T CUCTEMHBIE OOBEKTHI, OIl-
peneneHHble Ha OCHOBE MH(OPMAIIMY, 3aKJIFOUEHHON B OMIOPHBIX TOYKAaX 3pEHUSI.

Orofipamensa
CHETEME TOYSK :LDE'M“

DOCYMEHTHPOBAHWEY,
TOHEE IDEHHA y.

Pucynok 1.3 - Meton VORD

[Ipumep. Paccmorpum ucnonpzoBanue Merona VORD Ha mepBbIX Tpex LIarax aHaiausa
TpeOOBaHMI 1T CHCTEMBI CUCTEMBI TTOICPKKH 3aKa3a U ydyeTa TOBapoB B OakallelHOH jJaBke. B
OakaseifHo J1aBKe Al KaKAO0ro ToBapa (PUKCHUPYETCs MECTO XpaHEHHUs (OIpeieieHHas! MMoJKa),
KOJIMYECTBO TOBapa U ero mocraBimuk. CUcTeMa MOJAEPKKU 3aKa3a M ydera TOBapoOB JIOJDKHA
obecrieunBath J00aBiIeHWE HWHPOPMALMU O HOBOM TOBape, HW3MEHEHHWE WM YJalieHHe
nHpopmanmu 00 HMMEIONMEMCs TOBape, XpaHEeHHE (I00aBieHHE, W3MEHEHHE W YJaJCHUE)
nH(pOpMAIIMK O TMOCTABIIMKAX, BKIIOYANOIICH B ceOs HasBaHwe (QpupMmbl, ee anpec u TenedoH.
[Tpu moMoIIM CUCTEMBI COCTABIIAIOTCS 3aKa3bl MocTaBLIMKaM. Kaxkplil 3aKka3 MOXKET cofepkKaTh
HECKOJIBKO MO3ULUH, B KaKJI0M MMO3ULIMHU YKa3bIBalOTCSl HAMMEHOBAHUE TOBAPA U €r0 KOJIMYECTBO
B 3aKkase. CucreMa 1o TpeGoBaHMIO MOJIB30BaTENsS (OPMUPYET U BbIIAET HA MEYaTh CIEAYIOUIYIO
CIPaBOYHYIO HHPOPMALIUIO:

- CIIUCOK BCEX TOBAPOB;

- CIIMCOK TOBapOB, UMEIOIINXCS B HATTUYHH;

- CIIMUCOK TOBApPOB, KOJMYECTBO KOTOPHIX HEOOXOAUMO MOIOJIHUTH;

- CIIMCOK TOBAapOB, MOCTABISEMbIX JAHHBIM TOCTABIIIMKOM.

[lepBpiM marom B (opmupoBaHHM TpeOOBaHMM SBISETCS HACHTU(DUKALMS OMOPHBIX
TouYek 3peHus. Bo Bcex meTonax (opmupoBanus TpeOOBaHUI, OCHOBAHHBIX Ha HCIIOIH30BAHUH
TOYEK 3peHus, HayalbHas HUICHTHU(QHUKAIUS SBJIseTcs Haubojee TpyaHOW 3anadeir. OauH U3
MOJIXOJIOB K MICHTHU(PHUKAIMU TOYCK 3PEHUS — METOJ] "'MO3roBO# artaku', KOoraa OMpeestoTCs
MOTEHUUAIbHbIE CHCTEMHBIE CEPBHUCHI W OpraHU3allid, B3aUMOJEHCTBYIOIIME C CHCTEMOM.
Opranu3yercs BcTpeda JIMI, Y4YacTBYWOIIUX B (opmupoBaHuM TpeOOBaHUI, KOTOpHIC
MpeaaraloT CBOM TOYKH 3PEHUSA. OTHU TOYKU 3pEHUS MPEICTABIAIOTCS B BHJIE AMATPAMMBI,
COCTOSIIIIEN W3 psiia KPYTOBBIX 00JacTei, 0TOOpakaloMX BO3MOXKHbBIE TOUKU 3peHHs (puc. 4).
Bo Bpems "Mo3roBo#i ataku" HE0OX0IUMO UIESHTH(UIIMPOBATH TOTCHIIMATLHBIE ONOPHBIE TOUKH
3peHUsi, CHCTEMHBIC CEpPBHCHI, BXOIHBIE JaHHBIE, HEPYHKIHMOHAIbHBIE TpeOOBaHMUS,
YOPAaBIISAIONIUE COOBITUS U UCKITIOUUTEIbHBIE CUTYAIUH.



Crenyromeil cramueil mpormecca (opMupoBaHus TpeOoBaHM OyneT WACHTUPHUKAIMS
OMOPHBIX TOYEK 3peHus (Ha pucyHKe 1.4 TokazaHbl B BHJIE TEMHBIX KPYroBBIX OOiacTteld) u
cepBUCOB (TIOKa3aHbl B BHJE 3aT€HEHHbIX oOnacteif). CepBHCHI JOJDKHBI COOTBETCTBOBATH
ONOPHBIM TOYKaM 3peHHs. Ho MoryT OBITh CEpBHCBHI, KOTOpBIE HE TIOCTaBJICHBI MM B
COOTBETCTBHE. DTO 03HAUYAET, YTO HA HAYaJIbHOM 3Tare "MO3roBOi aTaku" HEKOTOpbIE OMOPHbIE
TOYKH 3pEHUS HE ObUTA UAECHTU(UIIUPOBAHEI.
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Pucynok 1.4 - Jlnarpamma uaeHTUGUKAITIN TOYEK 3PCHUS

1.1

ITIOKa3aHO

pacrpeeneHue

CEpBHCOB

1A

HEKOTOPBIX

uAeHTU(UIIMPOBAaHHBIX HAa pUCYHKe 1.4 Touek 3peHus. OIUMH U TOT KE CEPBUC MOXKET OBITH
COOTHECEH C HECKOJbKHUMH TOYKAMH 3PCHHUSI.

Ta6auua 1.1 - CepBUCHI, COOTHECEHHbIE C TOYKaMU 3pPeEHUS

KJIMEHT NOKYyIaTeJl | MOCTOSIHH | TOBap NMOCTABIIM | MpoaaBel | AAMHMHUCT
b 18171 K partop
NnoKynareJ
b
IIposepka | 3anecenue | Ilomyuenue | [Ipuem 3anecenue | I[Ipomaxa Hoctyn k
HaJTU4us B CITUCOK CKUJKU TOBapa B 06azy TOBapa Oaze
TOBapa KJINEHTOB JTAHHBIX JTAHHBIX
[Tokymnka [Tonyuenue | 3aneceHue [TeuaTs IIpoBepka
TOBapa uHpopmair | B 6azy Yyeka CTaTUCTUKU
2051 JTAHHBIX
[Tonyuenue Hasznauenn Joctyn Ilepeomnpen
yeka € LICHbI KaTajory eJIeHue
LIEHBI
3aka3 [Tepeonpen [Tpoeepka | Odopmien
TOBapa eJIeHue HaJIU4us ue 3aKasza
LIEHbI TOBapa
3aHeceHue «Iloxynaem Odopminen | Ileuwars
NOKyHaTell BII» UK ue 3aKasza 3aKaza
s U CYMMBI «HETIOKyTa MIOKYTIaTeN
MOKYTIKU B €MBIil» 10
0azy TOBAp
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WNndopmanus, u3BIeUeHHAs W3 TOYEK 3PEHUS, MCIOJB3YETCS IS 3aroJHEHUs (Gopm
11a0JIOHOB TOYEK 3pEHMS M OpraHM3allMd TOYEK 3pEHUs B HEPapXUI0 HacJeloBaHUA. OTO
MO3BOJISIET YBUACTH OOIIME TOUYKH 3PEHHUSI U MIOBTOPHO MCIOJIB30BaTh HH(POPMAIIHUIO B UEPAPXUH
HacnenoBaHus. CepBHCHI, JaHHBIE U YIIPABIAIOLIAs HH(POPMALHs HACIEAYOTCS TOJAMHOKECTBOM
Touek 3peHus. Ha pucynke 1.5 mokazaHa yacTb HepapXWM TOYEK 3pPEHUS ISl CHUCTEMBI
MOJEPKKHY 3aKa3a U y4eTa TOBapOB.

Bce Touku 3peHma

NOCTABIWK COTPYAHHKA ‘ HINEHTHI ‘ ToBap
KOHCYABTAHT aAMUHKUCTPATO noKkynaTens MocToRHHBIN

noxynaTens

Pucynok 1.5 - Uepapxust Touek 3peHus

I[MocTanoBKa 3aJauM K NPaKTH4YeCKoii padoTe 1

1. U3yunTs npeasiaraeMplii TEOPETUUECKUN MaTepHUal.

2. I[locTpouth OnopHbIE TOUKH 3peHUs Ha ocHOBaHMU MeToaa VORD nns popmupoBanus
U aHanuza TpeOoBaHMH. Pe3ynabTaToM [JOJKHBI SBHUTBCS JIBE JUAarpaMMbl: JHarpamma
UACHTU(QHUKAIMNA TOYEK 3PEHUS U JrarpaMMa HepapXxuu TOYEK 3peHHs.

3. CoctaBuTh MH(POPMALMOHHYIO MOJENb OyIylled CHCTeMbl, BKJIIOYAIOLIYI0 B cels
ONHMCAaHUE OCHOBHBIX OOBEKTOB CHCTEMbl M B3aUMOJCHCTBUS Mexay HuMu. Ha ocHoBaHuun
MH(POPMALIMOHHOM MOJIeNH, TuarpaMMbl HICHTU(UKALMK TOYEK 3pEHUs, TuarpaMMbl HEepapXuu
TOYEK 3pEHHUsI CPOPMHUPOBATH TPEOOBAHHS MTOJTH30BATENSI U CHCTEMHBIE TPEOOBAHHUS.

4. Ha ocHOBaHUM ONHUCAHUS CUCTEMBbl, HHPOPMALMOHHOW MOJIENH, MOIb30BATEIBCKUX U
CUCTeMHBIX TpeOoBaHMI pa3paboTath TexHHUeckoe 3amanme (T3) Ha mNpoeKTHpOBaHHE
uHpopmannonHoil cucrems! (IIpunoxenue A). T3 10MKHO colepXaTb OCHOBHBIE pa3fenbl,
onucanHble B [OCT 34.602-89.

5. OpopMUTE OTYET MO MpakTHUecKoi padote. [IpeacTaBUTh OTUET VISl 3AIIUTHI.

BapuaHTbl MHANBHAYAJIBHBIX 32JaHUI
B cooTrBeTcTBHM € yKa3aHHOM NpeiMeTHOH OOJAacThI0 M KJIacCOM pa3padaTbiBaeMoii

MH(POPMALIMOHHOM CUCTEMBI pa3padoTaTh TEXHUYECKOE 3a/1aHie Ha mpoektupoBanue NC.

Tabmuma 1.2 — UaauBHyansHbIC 33 JaHUS

No ITpeameTHas 061acTh Kimacc UC

1 Cknan MRP

2 [Ipon3BOACTBEHHOE NPEANPHUITHE ERP

3 Toprosoe npennpusTre CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npeanpusTre B2C

6 [Topran B2B

7 CrpoutenibHOE IPEANPUATHE NC yuera

8 Briciiee yueOHOE 3aBe/IeHNE NC ynpaBnenust
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Conepxanue oT4yera

[To BBIONHEHHO! paboTe cocTaBisgeTcs OT4eT. OTYET BBIMOIHICTCS B 3JICKTPOHHOM
Buze. [1o BEIMONTHEHHOMY OTYETY MPOBOAMTCS 3aIUTa MPAKTHYECKON PabOTHI.

OTueT MO NPaKTUYECKOH paboTe MOMMKEH COCTOSTh W3 CICAYIONIMX CTPYKTYPHBIX
HIIEMEHTOB:

- TUTYJIBHBIH JIUCT;

- BBOJIHAS YaCTh;

- OCHOBHas 4YacTh (omucaHue pabOoThl): TEXHHUYECKOE 3aJaHUE Ha TPOCKTUPOBAHHEC
MH(POPMALIMOHHON CUCTEMBI,

- 3aKJIIOYCHUE (BBIBOJIBI).

BBognas yacTs oT4eTa TOMHKHA BKIIFOYATh ITYHKTHI:

- YCIIOBHE 33]1a4H;

- IOPSZOK BBITIOJIHEHHUS.

- MPOTPaMMHO-AIapaTHBIE CPEICTBA, UCIOIb3yEMbIC ITPH BHIMIOJIHEHUH PaOOTHI.

3ammTa oOT4YeTa IO 3aKII0YaeTCs B NPEABABICHUM NPENOJABATEII0 ITOJYYEHHBIX
pe3yabTaToB B BUje (baiiia M JEeMOHCTpAIUU MOJYYCHHBIX HABBIKOB MPH OTBETaX HA BOMPOCHI
IpernoiaBaTess.

KonTpoabHbie BOIPochl

. UTo Takoe *KU3HEHHBIN IIUKJI TPOTPAMMHOTO TIPOIyKTa?
. Haiite onpenenenue Moaenu xu3neHHoro nukia I[10.
. [IpuBenute sTansl pa3pabOTKH MIPOTPAMMHOTO CPENICTBA.
. Kakue stamer Bkmrouaet B ce0s moaens XKL IIC cormacao I'OCT 19.102-77?
. Uro BKiItOYaeT B ceOsl 3Tal NpeJIpOeKTHOIO UCCIeI0BaHus?
. [lepeuncnure GyHKIMOHATBEHBIE TPEOOBAHUS K IPOrPAMMHOMY TPOAYKTY.
. [lepeuncnure KCIUTyaTallMOHHBIC TPEOOBAHUS K TPOTPAMMHOMY MTPOIYKTY.
. [lepeuncnure mpaBuiia pa3pabOTKH TEXHUUECKOTO 3aJaHUsl.
. HazoBuTe OCHOBHBIE pa3/iesibl TEXHUUECKOTO 3aJaHusl.
10. B kakux OTHOIIEHUSX HAXOMATCS 3aKa3yMK M pa3pabOTUMK TpU BBIPAOOTKE
TpeOOBaHUI K TPOTPaMMHOMY CPECTBY?

O 00 1IN DN K W~

IIpakTruyeckasi padora 2. OHTOoJIOrMYECKHe MOIeJ M HHPOPMAMOHHBIX CUCTEM

Heanr pa6otbl: [Ipoananu3upoBaTh TEXHOJOTHH YINPABICHUS >KU3HEHHBIM ITHKJIOM
MH(GOPMAIIMOHHBIX CUCTEM.

OcHoBBI TEOPUH

ATtTecTanus TpedOBaHMA

ATTecTanus  JIOJDKHA — TIPOJAEMOHCTPUPOBATH, 4YTO  TpeOOBaHMs  JIEHCTBUTEIBHO
OTIPE/IETISIOT Ty CUCTEMY, KOTOPYIO XO4YeT MMEeTh 3akazuuk. [IpoBepka TpeOoBaHMII BakHA, Tak
Kak omHOKK B cneru(pukanuu TpeOOBaHNUN MOTYT MPUBECTU K MEPEIEITKE CUCTEMBI U OOJIBIINM
3aTparaM, eciu OyayT OOHapy>KeHbl BO BpeMs Mpolecca pa3pabOTKH CHUCTEMbI WM TOCHe
BBCACHHA €€ B OKCILTyaTalMIoO. CTOMMOCTEL BHECEHHUS B CUCTCMY HSMGHGHHﬁ, HGOGXOI[I/IMLIX JJIL
ycTpaHeHus OmHOOK B TpeOOBaHMAX, HAMHOTO BBIIIE, YEeM HCIpPABICHUE OIMIMOOK
MPOSKTUPOBAHUS WM KOMUpoBaHWs. [IpuymHAa B TOM, 4TO W3MEHEHHUE TPeOOBaHUN OOBIYHO
BJIeUEeT 3a co00il 3HAUMTEIbHBIC U3MEHEHHUS B CHUCTEME, MOC]Ie BHECEHUSI KOTOPBIX OHA JIOJDKHA
IIPOMTH OBTOPHOE TECTUPOBAHUE.

Bo Bpems mporiecca aTTecTaliuu TOJKHBI OBITH BBHITIOJHEHBI Pa3UYHbBIE TUIBI TPOBEPOK
TpeOoBaHUM.

1. [IpoBepka mpaBuIbHOCTH TpeOoBanwuii. [lonb3oBaTens MOXKET CUMTATh, YTO CHUCTEMaA
HeoOXxouMa JUIsl BBIIIOJHEHMsSI HEKOTOPBIX OIpeneieHHbIX (yHKuui. OgHako albHEnIve




PasMBIIUICHUS U aHAJU3 MOTYT HPUBECTH K HEOOXOIMMOCTH BBEACHHUS JOIMOJHHUTEIbHBIX HIIU
HOBBIX (QyHKIMHA. CuHcTeMbl MpelHa3HAayeHbl U1 DPa3HbIX [OJb30BaTENed C pa3’IMuHBIMU
NOTPEOHOCTSIMH, W TO3TOMY Habop TpeOoBaHU OyneT MNpencTaBlsATh COOO0H HEKOTOPBIN
KOMITPOMUCC MEXKIy TpeOOBaHUSAMH MOJIb30BaTeNIeH CUCTEMBI.

2. IlpoBepka Ha HempoTUBOpeunMBOCTh. Crienudukanus TpeOOBaHUI He JOJDKHA
colepkaTh TMPOTUBOPEUM. ITO O3HAYaeT, YTO B TPeOOBAaHUAX HE JODKHO OBITh
IIPOTUBOpEYAIUX JPYr JpYry OrpaHWYEHUN WM Pa3In4HbIX ONUCAHUM OJHOM M TOM ke
CUCTEMHOH (YHKIIUH.

3. IlpoBepka Ha noaHOTy. Cnenudukanus TpeOoOBaHUN J0JKHA COJEpkKaTh TpeOOBaHUS,
KOTOpBIE OMPEEIIAIOT BCE CUCTEMHbIE (DYHKIIUU U OTPaHUYEHNS, HAaJlaraeMble Ha CHCTEMY.

4. IlpoBepka Ha BbINIOJHUMOCTb. Ha OCHOBE 3HaHMA CYLIECTBYIOIIMX TEXHOJIOTUI
TpeOOBaHUS JIOJKHBI OBITh MPOBEPEHBI HA BO3MOXKHOCTh UX PEAJHHOTO BBHIMOJIHEHMS. 37€Ch
TaKXe MPOBEPSIOTCS BO3MOXKHOCTH (PHAHCUPOBAHUS U rpaduK pa3pabOoTKH CUCTEMBI.

CymiecTByeT psii METOAOB aTTecTalluu TpeOOBaHUM, KOTOpPbIE MOXHO HCIIOIb30BaTh
COBMECTHO WJIM KaX/IbIil B OTAEIBHOCTH.

1. OG30p TpeboBanuii. TpeOGoBaHMS CHCTEMHO aHAM3UPYIOTCS PEIICH3CHTaMHU.

2. Ilporotunuposanue. Ha 3Tom 3Tamne NpoTOTUII CUCTEMBI IEMOHCTPUPYETCS KOHEUHBIM
MOJIb30BaTENSIM U 3aKka3uuky. OHM MOTYT SKCIIEPUMEHTHPOBATh C ATHUM MPOTOTUIIOM, YTOOBI
yOeaUTHCs, YTO OH OTBEYALT UX MOTPEOHOCTSIM.

3. 'enepanmsi TecToBBIX clieHapueB. B wmaeane TpeOoBaHWSA JOMKHBI OBITH TaKWMH,
YTOOBI MX PeaNTH3aLUI0 MOKHO OBLIO poTecTUpoBaTh. Eciiu TecThl /Ui TpeOoBaHuil pazpabaThl-
BalOTCA KaK 4YacTh IpoIecca aTTeCTalluH, TO YacTO 3TO MO3BOJSET OOHApYKUTh MpPOOJIeMBbl B
cneuudukanuu. Ecnyu Takue TecThl CI0KHO WJIM HEBO3MOXHO pa3paboTaTh, TO OOBIYHO 3TO
03HauaeT, YTo TPeOOBAHUS TPYAHO BBINOJIHUTEH U IOITOMY HEOOXOAMMO UX MEPECMOTPETH.

4. ABTOMaTH3UPOBaHHBIN aHaJIN3 HenpoTuBopeunBocTu. Ecin TpeOOoBaHUS
MPEJCTaBICHbl B BHJE CTPYKTYPHbIX WIH (GOPMalbHBIX CHUCTEMHBIX MOJEIeH, MOKHO
UCIIONIB30BaTh HMHCTpyMeHTanbHble CASE-cpencTtBa 1711 NPOBEPKH  HEMPOTHUBOPEYMBOCTH
Mozeneil. J{ns aBToMaTU3UpOBAaHHOM MPOBEPKU HEMPOTUBOPEUYMBOCTU HEOOXOAMMO MOCTPOUTH
0a3y maHHBIX TpeOOBaHMH W 3aTeM MPOBEPUTH Bce TpeOOBaHUS B JTOM 0aze JaHHBIX.
AnanuszaTtop TpeOOBaHUN TOTOBUT OTUET 000 BCEX OOHAPYKEHHBIX MPOTUBOPEUUSIX.

[Tonp30BaTenbCKHE U CUCTEMHBIE TPeOOBaHMUS

Ha ocHOBaHMM MOJTy4YEHHBIX MOJEJIEH CTPOSTCS MOJIb30BAaTEIbCKUE TPEOOBAaHUS, T.€. KaK
ObUIO CKa3aHO B Hayajie OMMCAHHUE HA €CTECTBEHHOM S3bIKE (DYHKIIMH, BBITOIHAEMBIX CUCTEMOI,
Y OTPAaHWYECHUH, HAKJIAAbIBAEMBIX Ha HEE.

[Tonp30BaTenbckue TpeOOBAaHUS JOKHBI ONMCHIBATH BHEIIHEE MOBEICHHE CHCTEMBI,
OCHOBHBIE (DYHKIIMU U CEPBUCHI NMPEAOCTABISIEMbIE CUCTEMOH, €€ HeYHKIIMOHAIbHbBIE CBOICTBA.
Heo6xoauMo BBIIETUTH ONMOPHBIE TOUYKH 3pEHUSI U CTPYIIHUPOBATh TPEOOBAHUS B COOTBETCTBUHI
¢ HumH. [lonb3oBarenbckue TpeGoBaHUS MOXKHO OPOPMUTH KaK MPOCTHIM MEPEUUCICHUEM, TaK U
UCIIOJIb3YSl HOTALMIO BAPUAHTOB HCIIOJIb30BaHUS.

Jlanee cocTaBisArOTCS CUCTEMHBIC TpeOoBaHusA. OHU BKIIFOYAIOT B CEOSI:

1. TpeGoBaHus K apXUTEKType cUcTeMbl. Harpumep, 4nciio u pa3MerieHue XpaHWIUIL |
CEpPBEPOB MPUIIOKEHHUMN.

2. TpeboBanus k mapamerpaM oOopynoBaHus. Hampumep, yactoTa MpoOIECCOPOB
CEpBEPOB U KIUEHTOB, 00BbEM XpaHWUJIUIL, pa3Mep ONEepaTUBHON U BHIEO MaMSTH, MPOMYyCKHas
CIIOCOOHOCTB KaHaJIa U T.JI.

3. TpeboBanus k mnapamerpaMm cucTembl. Hampumep, BpeMsi OTKJIMKa Ha JIEHCTBUE
MOJIb30BaTeNsl, MaKCUMaJIbHBIA pasMmep mepeaaBaeMoro (Qaiina, MakCUMallbHasi CKOpPOCTh
nepeayy JaHHBIX, MAKCUMAaJIbHOE YUCIIO OJJHOBPEMEHHO paboTaroNIMX MOJIb30BaTeNeH U T.1I.

4. TpeboBaHUs K IPOrpaMMHOMY HHTepeiicy.

5. TpeboBanmst K  CTpyKType  cucteMbl.  Hampumep,  MacmrabupyemMocTs,
pacnpenenéHHOCTb, MOYJIBHOCTb, OTKPBITOCTb.



- MacIITabupyeMoCTh — BO3MOXKHOCTh pPaclpOCTPAaHEHHsT CHCTEMbl Ha OoJbIloe
KOJIMYECTBO MaIllMH, HE NMPUBOAAIIAS K HoTepe paboTocrnocoOHOCTH U 3((EKTUBHOCTH, MpPH
3TOM CIIOCOOHOCTh CHCTEMBl HapallMBaTh CBOK MOIIHOCTH JIOJDKHA OIPENENATHCS TOJIBKO
MOIITHOCTBEO COOTBETCTBYIOIIETO alllapaTHOro0 00eCeueHHMsl.

- PaCIpENENIEHHOCTh - CHCTEMa JOJDKHA TMOJAEpKHUBAaTh pPacHpeieEHHOE XpaHEHUE
JTAHHBIX.

- MOAYJBHOCTb - CUCTEMA JIOJKHA COCTOATH U3 OTAEIBHBIX MOAYJIEH, HHTETPUPOBAHHBIX
MEXTy COOOM.

- OTKPBITOCTh - HaJIMYM€ OTKPBITBIX HHTEP(EHCOB s BO3MOXKHOM JTOpabOTKH H
MHTETpalyy ¢ JPYyTUMUA CUCTEMaMH.

6. TpeOoBaHusl 10 B3aUMOJICHCTBUIO W MHTETPALlMK C JIPYrMMHU cucteMamu. Hampuwmep,
UCIONIb30BaHue oOmIel 0a3bl JaHHBIX, BO3MOXHOCTh IOJIYYEHHs JaHHBIX U3 0a3 JaHHBIX
OIIpEAEIEHHBIX CUCTEM U T.[I.

Texnuueckoe 3aJjaHue

TexHudyeckoe 3agaHHe MPEICTaBIsSeT Co00M TOKYMEHT, B KOTOPOM C(HOPMYIUPOBAHBI
OCHOBHBIC 1I€JTH Pa3paboTKH, TPEeOOBaHUS K MPOTPAMMHOMY TPOIYKTY, OMpPEACICHbI CPOKH H
ATanbl Pa3pabOTKH U PeriiaMeHTUPOBAH MPOIIECC TPUEMO-CIATOYHBIX UCTIBITAaHUH. B pa3zpaboTke
TCXHUYCCKOI0 3adaHUusd y‘-IaCTBYIOT KakK HpC}ICTaBI/ITeHI/I 3aKa3ynKka, TaK H HpelICTaBI/ITCJ'II/I
UCTIONHUTENs. B OCHOBE ATOro JOKyMEHTa JieKaT UCXOAHBIE TPeOOBaHMsS 3aKa3uMKa, aHAIW3
HCpCJIOBI)IX )IOCTI/I)KCHI/Iﬁ TCXHHUKH, pGSYJ'II)TaTBI BBITTOJTHCHUA HaquO-I/ICCJIe)IOBaTeHBCKI/IX
paboT, MPEANPOCKTHBIX HCCIENOBAHUMN, HAYYHOTO TPOTHO3UPOBAHMS U T. TI.

Iopsinok pa3padoTKM TEXHUYECKOTO 3aaAHUS

Pa3paboTka TeXHHMUYECKOTO 3aJaHUs BBITIONHSETCS B CIEAYIOUICH MOCIIeN0BAaTEIbHOCTH.
[Ipexxne Bcero ycraHaBiIMBAIOT HAOOp BBIMOMHAEMBIX (YHKIUN, a Takke IepeyeHb U
XapaKTEPUCTUKUA HCXOJHBIX JAHHBIX. 3aTeM OINpPENeNsIloT IMEpeuYeHb pPe3yJIbTaToB, HUX
XapaKTEPUCTHKU U CIIOCOOBI MPECTaBICHUSI.

Jlanee yTOUHSIIOT cpefly PYHKIIMOHUPOBAHUS MPOTPAMMHOT0 00ECTIeUeHUs: KOHKPETHYIO
KOMIUICKTAIIMIO M TMapaMeTPhl TEXHUYECKUX CPEJCTB, BEPCHIO HCIOJIb3yEeMOW OMNEPaMOHHON
CUCTEMBl U, BO3MOKHO, BEPCMM U MapaMmeTpbl APYroro YCTAHOBIEHHOI'O MPOrPaMMHOIO
oOecrieueHus, ¢ KOTOPBIM MPEACTOUT B3aUMOJICUCTBOBAThH Oy IyIIeMy ITPOrPaMMHOMY MPOIYKTY.

B cnyuwasix, korma paspabarbiBaeMoe TporpaMMHOE oOecrieueHue coOUpaeT U XpaHUT
HEKOTOPYIO HWH(MOpPMAIMI0O WWIM BKIIOYACTCS B YIPaBICHHE KAKUM-THOO TEXHUUYECKHM
MPOIIECCOM, HEOOXOJIMMO TaKXe YEeTKO periaMeHTHpPOBATh ICHCTBHSI MPOrpaMMbI B Cilydae
c00eB 000pyOBaHUS U IHEPTOCHAOKECHHUS.

1. O61mue noaoKeHus

1.1. Texunueckoe 3amganue ohopMIsaIOT B cooTBeTcTBUU co ctanmaptom ['OCT 19.201-
78, TOCT 34.602-89.

1.2. Jl;ist BHECEHHSI M3MEHEHUW U JOTIOJHEHUH B TEXHUYECKOE 3aJHUE HA MOCIEIYIOIIUX
CTaJIUSAX pa3paOOTKH MPOTPAMMBI WIIH MPOTPAMMHOTO U3/IENHS BBITYCKAIOT JOMOIIHEHUE K HEMY.
CoryacoBanre W YTBEpXICHHE MOTIOJHEHUS K TEXHHYECKOMY 3aJ]aHHI0 MPOBOJAAT B TOM XKeE
MOPSIIKE, KOTOPBIM YCTaHOBJIEH AJI1 TEXHUYECKOTO 3a/1aHHUS.

1.3. TexHnuyeckoe 3alaHue JOJKHO COAEPKaTh CIAEAYIOIINE Pa3ieibl:

1) oOmue cBeneHus,

2) Ha3HAYeHHE U LENU COo37aHus (Pa3BUTHUS) CUCTEMBI,

3) xapakTepHucTHKa 0ObEKTOB aBTOMATHU3AIIHH;

4) TpeOOBaHUS K CUCTEME;

5) cocraB u coaepkaHue padoT MO CO3TAHUIO CHCTEMBI,

6) TTOPSIIOK KOHTPOJISI ¥ IPUEMKH CHCTEMBI;

7) TpeOOBaHUS K COCTaBYy M COJEPKAHUIO pabOT MO MOArOTOBKE 00BEKTa aBTOMATH3AIHI
K BBOJIY CHCTEMHI B JICHCTBUE;

8) TpeboBaHuUs K TOKYMEHTHPOBAHUIO;



9) NCTOUHUKH pa3pabOTKH.

B 3aBucumocTtu ot ocoO0eHHOCTEH MPOrpaMMBbl HIIM TPOIPaMMHOTO U3ZENUs JOIYyCKaeTCs
YTOUHSATH COJEpKAHUE Pa3/ieloB, BBOJAUTH HOBBIE pa3/ieibl MM OOBbEIUHATH OT/EIbHbIC U3 HUX.
[Ipu HEOOXOIMMOCTH JOITYCKAETCS B TEXHUYECKOE 3a/laHUE BKIIOYATh MPUIIOKEHHUS.

2. ConepxaHue pa3JeioB

2.1. B paznene «OO0mue cBeeHU» YKa3bIBAIOT:

1) monHOe HaMMEHOBaHKME CUCTEMBI U €€ YCIOBHOE 0003HAUCHHE;

2) mmdp Temsbl WK wudp (HoMep) 10roBopa;

3) HauMeHOBaHWe  mpeanpusATHid  (0ObequHEeHui) pa3paboTuMka W 3aKa3uMKa
(monb30BaTeNsl) CUCTEMBI M UX PEKBU3UTHI;

4) nepedeHb NOKYMEHTOB, Ha OCHOBAaHHMU KOTOPBIX CO3/Ia€TCS CHCTEMA, KEM M KOrza
YTBEPKIACHBI 3TH JJOKYMEHTHI;

5) nnaHoOBBIE CPOKU HaYajla M OKOHYAHUS PabOTHI MO CO3/IaHUIO CUCTEMBI;

6) cBeieHHs 00 UCTOYHUKAX U Mopsike puHaHCUpOBaHuUs paldoT;

7) nmopsiiok 0OpMIICHUS U TIPEIbSBICHUS 3aKa34MKy Pe3yJbTaToOB paboT MO CO3AAHUIO
CUCTeMbl (ee yacTeil), MO0 H3rOTOBJICHUIO M HaJaJKe OTAENbHBIX CPEACTB (TEXHUYECKHX,
MPOTPaMMHBIX, HH(POPMAIIMOHHBIX) U MPOTPAMMHO-TEXHUYECKUX (IPOTrPaMMHO-METOIMYECKUX )
KOMIUIEKCOB CHCTEMBI.

2.2. Pazpen «Ha3zHauennme u wnenu co3maHus (pa3BUTHSA) CHUCTEMBD» COCTOUT W3
MO/Ipa3esioB:

1) Ha3HaUEHME CUCTEMBI;

2) 1enu CO3aHMUs CUCTEMBI.

2.2.1. B mnonpasgene «Ha3HaueHue CUCTEMBD» YKa3bIBalOT BHJ AaBTOMAaTHU3UPYEMOM
nesiTenbHOCTH (yNpaBieHHe, MPOEKTUPOBAHUE U T. I.) M MEpedYeHb OOBEKTOB aBTOMATHU3alUH
(0O6BeKTOB), HA KOTOPBIX MPEIINOJIAraeTcs €€ UCIOIb30BaTh.

2.2.2. B moapasnaene «llenu co3manusi CUCTEMBI» MPUBOJIAT HAMMEHOBAHUS U TPpEOyeMbIe
3HAYEHUs] TEXHUYECKUX, TEXHOJOTMYECKUX, MPOU3BOJCTBEHHO-DKOHOMMUYECKUX WM APYTUX
nokasarteneil 0O0beKTa aBTOMATH3ALMM, KOTOpbIE JOKHBI OBITH JOCTUTHYTHI B pe3yJbTaTe
co3nanus MC, n yka3pIBaroT KpUTEPUH OLEHKU JOCTHKEHUS LIETEH CO3aHUS CUCTEMBI.

2.3. B paznene «XapakTepucTUKN O0OBEKTa aBTOMATHU3AIUNY TIPUBO/IST:

1) kpatkue cBeneHUsT 00 OOBEKTE aBTOMATHU3ALMM MM CCBUIKM Ha JOKYMEHTHI,
coJieprKalife Takyo HHPOpMaIHIO;

2) cBenieHUst 00 YCIOBUSAX IKCIUTyaTalldM OOBEKTa aBTOMATU3AIMHM U XapaKTEPUCTUKAX
OKpY>KaroIleu cpebl.

[Ipumeuanue: [{ns CAIIP B pa3nene AONOJHUTENBHO MPUBOIAT OCHOBHBIE NTApaMETPhl U
XapaKTePUCTUKN OOBEKTOB MMPOEKTUPOBAHMUS.

2.4. Paznen «TpeboBaHUS K CHCTEME» COCTOUT U3 CIEAYIOLINX MOpPa3/IeNioB:

1) TpebGoBaHMS K CHCTEME B ILIETIOM;

2) TpeboBanMs K QyHKIMSIM (3a7a4aM), BBITOTHIEMbBIM CUCTEMOI;

3) TpeboBaHMs K BUIaM 0OECTICUCHUS.

CoctaB TpeOoBaHMII K cHcTeMe, BKJIIOYaeMbIX B JaHHbd pasgen T3 wa UC,
YCTaHABIMBAIOT B 3aBHUCHUMOCTH OT BHJA, Ha3HAYEHHUS, CHEHUPUUECKUX OCOOCHHOCTEH U
yCIOBUN (PYHKLIIMOHUPOBAHUS KOHKPETHOM CHUCTEMBl. B KakJoM mojpasjene NpUBOIAT CChIIKU
Ha nevictBytomue HT/, onpenensiomue TpeboBaHMs K CHCTEMaM COOTBETCTBYIOIIETO BUA.

2.3.1. B monpasnene «TpeGoBaHus kK cCTEME B LI€JIOMY» YKa3bIBAIOT:

- TpeOOBaHUs K CTPYKType U GYHKIIMOHUPOBAHUIO CUCTEMBI;

- TpeOOBaHUS K YMCICHHOCTH W KBAIU(UKALMM TE€pPCOHANa CHCTEMBbl U PEXHUMY €ro
paboTHI;

- IOKAa3aTeau Ha3HAuYCHUS;

- TpeOOBaHUs K HAJICKHOCTH;

- TpeGoBaHus OE30MaCHOCTH;

- TpeOOBaHUs K SPrOHOMUKE U TEXHUUECKOW ICTETUKE;



- TpeOOBaHUS K TPAHCTIOPTAOETBHOCTH U1 HOABMKHBIX AC;

- TpeOOBaHUsl K JKCIUTyaTallid, TEXHUYECKOMY OOCITYXKHUBAaHUIO, PEMOHTY U XpPaHEHHIO
KOMIIOHEHTOB CHCTEMBI;

- TpeOOBaHUs K 3a1uTe MHPOPMAIIMK OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA;

- TpeOOBaHUS IO COXPAHHOCTH WH(POPMAILIUHU TIPU aBapUsIX;

- TpeOOBaHUS K 3allUTE OT BIMSHHS BHEIIHUX BO3JICHCTBUI;

- TpeOOBaHUS K MATEHTHOM YUCTOTE;

- TpeOOBaHUs MO CTaHAAPTU3ALMHU U YHU(DUKALINUN;

- IOTIOJTHUTEJbHbIE TPEOOBAHUS.

2.3.1.1. B TpeboBaHUsX K CTPYKTYype U (QyHKIMOHUPOBAHUIO CUCTEMBI IIPUBOJISIT:

1) mepeueHb MOJCUCTEM, UX HA3HAUYEHUE U OCHOBHBIE XapaKTEPUCTHUKU, TPEOOBaHMS K
YHCITy YPOBHEH UEpapXUU U CTETICHU LEHTPaIU3al[ii CUCTEMBI;

2) TpeboBaHMs K crIOCOOaM U CpPEACTBAM CBSI3U JUIsl MH(OPMAIIMOHHOTO OOMEHa MEXTY
KOMITOHEHTaMU CHCTEMBI;

3) TpeboBaHUs K XapaKTEPUCTUKAM B3aUMOCBS3€H CO3/1aBaeMOM CUCTEMBI CO CMEXHBIMU
cUCTeMaMHU, TpeOOBaHUSA K €€ COBMECTUMOCTH, B TOM 4YHCII€ yKa3aHUs O croco0ax oOmeHa
uHpopManueil (aBTOMaTHUECKH, IEPECHUTKOM TOKYMEHTOB, 110 Tene(oHy U T. I1.);

4) TpeOoBaHUs K pekuMaM (YHKIIMOHUPOBAHHUS CUCTEMBI;

5) TpeGoBaHUs MO JUATHOCTUPOBAHUIO CUCTEMBI;

6) IepCreKTUBbI Pa3BUTHSI, MOJIEPHU3AIUN CUCTEMBI.

23.1.2. B TpebOoBanuax K mnokazarensM HazHaueHuss MC mnpuBoasT 3HAYCHHA
MapaMeTpoB, XapaKTePU3yIOIINE CTENIEHb COOTBETCTBUS CUCTEMBI €€ Ha3HAUCHHUIO.

Jlna UC ynpaBiieHus: yka3bpIBaroT:

- IOMYCTUMBIE TIPEJIebl MOJIEPHU3AIMH U PAa3BUTHUSI CUCTEMBI;

- BpEMEHHBIE XapaKTEPUCTUKH, TPH KOTOPHIX COXPAHSETCA Ha3HAUYEHUE CUCTEMBI.

2.3.2. B mompaznene «TpeGoBanusi K BUIaM OOECIICUCHHUS» B 3aBUCHMOCTH OT BHJIA
CHCTEMBI MPUBOJAT TPEeOOBaHMS K MaTeMaTn4eckoMy, HH()OPMAIIHOHHOMY, JIMHTBUCTHYECKOMY,
MIPOrpaMMHOMY, TEXHHYECKOMY, METPOJIOTUYECKOMY, OPraHU3allMOHHOMY, METOJIMYECKOMY U
Apyrue BUIaM 00ecreueHHs CUCTEMBI.

2.3.2.1. Jlns MmaTeMaTU4ecKOro ooecreyeH s CUCTEMbl IPUBOJIAT TPEOOBaHUS K COCTaBY,
00J1acTH pUMEHEHHUs (OTpaHUYEHUs1) U CII0co0aM, UCIOIb30BAHUS B CUCTEME MAaTEeMaTHUYECKUX
METOJIOB M MOJIeJieH, TUIIOBBIX aJITOPUTMOB U aITOPUTMOB, MOAJIEKAIIUX pa3paboTKe.

2.3.2.2. ]Inga uHPOPMALIMOHHOTO 00ECIICUeHHs] CUCTEMbI PUBOJAT TpeOOBAHUS:

1) k cocTaBy, CTPYKType M CIoco0am OpraHU3alliuy TAHHBIX B CHCTEME;

2) Kk “”HPOPMALIMOHHOMY OOMEHY MEXly KOMIOHEHTAMHU CHCTEMBI;

3) k uHGOPMAIIMOHHON COBMECTUMOCTH CO CMEKHBIMU CUCTEMaMH;

4) 1Mo UCHONb30BAHUIO OOIIECOIO3HBIX W 3aPETUCTPUPOBAHHBIX PECITyOIUKAHCKUX,
OTpaciieBbIX KIACCU(PUKATOPOB, YHUGUIUPOBAHHBIX JOKYMEHTOB U  KJIacCH(PHUKATOPOB,
JEMCTBYIOIMX HA JAaHHOM NPEIIPUATHN;

5) o MPUMEHEHHUIO CUCTEM YIIpaBJICHUs Oa3aMU TaHHBIX;

6) K CTpyKType mporecca cOopa, o0pabOTKM, mepeaadyd AaHHBIX B CHCTEME U
MIPEJICTABICHUIO IaHHBIX;

7) K 3aIIUTe JaHHBIX OT Pa3pyLICHUN NpU aBapusX U cOOSIX B 3JEKTPONUTAHUN CUCTEMBI;

8) K KOHTPOJII0, XpaHEHUIO, 0OHOBJICHUIO 1 BOCCTAHOBJICHUIO TAHHBIX;

9) x mnpouenype NpUAAHHSA IOPUAWYECKOW CHIIBI JOKYMEHTaM, MpPOLYLHUPYEMBIM
texunueckuMu cpenctamu UC (B cootBerctBuu ¢ 'OCT 6.10.4).

2.3.2.3. nd JUHTBUCTHYECKOTO OOECIEUYEHUs CHCTEMBbl TNPHUBOJAT TpPeOOBaHUS K
NPUMEHEHHUI0O B CHUCTEME S3BIKOB IMPOTPaAaMMHPOBAHHUS  BBICOKOTO  YPOBHS,  SI3bIKOB
B3aUMOJICHCTBUS MOJb30BaTENCH M TEXHUYECKMX CPEACTB CHCTEMBI, a Takke TpeOOBaHUS K
KOAUPOBAaHUIO U JIEKOJAMPOBAHHWIO JaHHBIX, K $3bIKaM BBOJA-BbIBOJA JAHHBIX, SI3bIKAM
MaHMITyJIMPOBAaHMUS  JAaHHBIMH, CpPEJCTBaM ONHCAHUS MpeIMEeTHOM oOmact (oObekra
aBTOMATH3alIUN), K cCloco0aM opraHHu3aliy 11uanora.



2.3.2.4. ]l mporpaMMHOIO OOECIEYEHUs CHCTEMBbl MPUBOJAT IMEPEeYeHb MOKYITHBIX
MIPOTPAMMHBIX CPEJICTB, a TAK)KE TPEOOBaHUS:

1) K HE3aBUCHMMOCTH MPOTPaMMHBIX CPEACTB OT ucnoib3dyeMbix CBT u onepannoHHOM
Cpensl;

2) K KayecTBYy MNPOrpaMMHBIX CpEJCTB, a TaKke K crmocobam ero obecneueHus |
KOHTPOJIS,

3) mo HEOOXOMMOCTH COTJIaCOBAaHMS BHOBb pa3paldaThIBAeMbIX MPOTPAMMHBIX CPEJICTB C
(OHIOM aJITOPUTMOB U TIPOTPAMM.

2.3.2.5. ]1ng TeXHUUECKOTo 00ecreueH s CUCTEMbI IPUBOJAT TPEOOBAHUS:

1) kK BUaM TEXHWYECKHX CPEICTB, B TOM YHCIE K BHIAM KOMIUIEKCOB TEXHHYECKUX
CPEACTB, TNPOrPaMMHO-TEXHHUUYECKUX KOMIUICKCOB U JIPYIMX KOMIUIGKTYIOIIUX H3ENIUH,
JOMYCTUMBIX K UCTIOJh30BaHUIO B CHCTEME;

2) ¥ (yHKIMOHAJIBHBIM, KOHCTPYKTHBHBIM M SKCIUTyaTallHOHHBIM XapaKTepUCTHKaM
CPEACTB TEXHUYECKOTO 00ECTICUSHHS CHCTEMBI.

2.3.2.6. [lna opraHu3aliMOHHOTO OO0ecle4YeHusi MPUBOIAT TPeOOBAHUS K CTPYKType H
GYHKOMSAM — TIOApa3JeNieHHi, ydYacTBYIOUIMX B  (YHKIMOHHPOBAHWUM  CHCTEMBI WU
00ecTeYnBaOIINX HKCIUTYaTaIHIO;®

2.3.2.7. HOnsa wmeroamuyeckoro oOecneueHus MC mnpuBogsT TpeOOBaHUS K COCTaBY
HOPMATHBHO-TEXHUYECKOM JIOKYMEHTALMU CHCTEMBbl (TIepeyeHb MPHUMEHSEMBIX IIpH €€
(GYHKIIMOHUPOBAHUY CTAHIAPTOB, HOPMATHBOB, METOJIUK U T. 11.).

2.4. Paznen «CoctaB u cojiepaHue paboT MO CO3AaHUI0 (Pa3BUTHUIO) CUCTEMBD JIOJIKEH
coJiepKaTh TIEPEUCHb CTAIUN W ATANoOB padOT MO co3maHuio cuctembl B cooTBeTcTBUM ¢ ['OCT
24.601, cpoku uX BBIIOJHEHHUS, MMEPEYEHb OpraHU3alMi - UCHOJHHUTENEH paboT, CCHUIKM Ha
JTOKYMEHTBI, TIOATBEPKIAIOIINE COTIACHE ITUX OpPTaHU3aAIMi HA YY9acTHE B CO3JJAHHU CHCTEMBI,
WIIN 3aITUCh, OTIPEIENIAIONIYI0 OTBETCTBEHHOTO (3aKa34MK WM pa3pabOoTUHK) 3a MPOBEIECHHE ITHX
pabor.

2.5. B pa3nene «TpeboBaHHs K COCTaBY U COAEP)KAHUIO PadOT MO MOATOTOBKE O0BEKTA
aBTOMATH3allMd K BBOJY CHUCTEMBI B JCWCTBHE» HEOOXOAWMO TNPHUBECTH MEPEYCHb OCHOBHBIX
MEpPONPUATUHA M UX HCIOJHHUTENEH, KOTOpHIE CIEAYeT BBINOJIHUTH MpPHU MOATOTOBKE OOBEKTa
aBToMatu3anuu k BBoxy MC B aeiicTeue.

2.6. B cocraB T3 na mnpoexktupoBanue MC mnpu Hamuuuu yTBEpKIECHHBIX METOJUK
BKITIOYAIOT NIPUJIOKEHUS, CO/ICPIKaIINe:

1) pacuet oxunaemMoit 3 (peKTUBHOCTH CUCTEMBI;

2) OlLIeHKY HAYYHO-TEXHHYECKOTO YPOBHS CUCTEMBI.

[Ipunoxenus BkIoyaroT B coctaB T3 Ha npoektupoBanue MC Mo corinacoBaHuio MEXIY
pPa3pabOTUYNKOM M 3aKa3YHKOM CHUCTEMBI.

ITocTaHoBKa 3a1a4M K NPAKTHYECKOH padoTe 2

1. U3yunTh npeasiaraeMplil TEOPETUUECKUI MaTepHal.

2. ITocTpouTh OMOPHBIE TOYKU 3peHHs Ha ocHOBaHMU MeToaa VORD st hopmupoBanus
u aHanuza TpeOoBaHM. Pe3ynbTaromM [OMKHBI SBUTHCS JBE JUarpaMMmbl: Juarpamma
uACHTU(DUKAIINH TOYEK 3PCHUS U AUarpaMMa UepapXuu TOUEK 3PEHUsL.

3. CoctaBuTh MH(POPMAIMOHHYIO MOJETh OyIymield CHUCTEMBI, BKIIOYAIOIIYI0 B ceOs
OINMCaHWE OCHOBHBIX OOBEKTOB CHCTEMBbl M B3aMMOJCHCTBHS MexAy HuUMH. Ha ocHoBaHMU
MH(GOPMALIMOHHON MOJIENH, AUarpaMMbl UIEHTU(GUKALIMN TOYEK 3PEHUS, TUarpaMMbl HEpapXHUH
TOYEK 3pEeHUsI CPOPMHUPOBATH TPEOOBAHMS MOJIB30BATENS U CUCTEMHBIE TPEOOBaHMUS.

4. Ha ocHOBaHMHU OMHMCAHUS CUCTEMBI, HH(OOPMALIMOHHONW MOJEIH, MOJIb30BATEIbCKUX U
CHCTEMHBIX TpeOoBaHUI pa3paboTtarh TexHuueckoe 3amanue (T3) Ha mnpoekTHpoBaHUE
nnpopmarnmonHoit cucrembl (IIpunoxkenue A). T3 MOMKHO comepkaTh OCHOBHBIC pPa3feibl,
onucanubie B 'OCT 34.602-89.

5. OopMuUTh OTUET TTO MPAKTHIECKOM padoTe. [IpeacTaBUTh OTYET JJIS 3alTUTHI.


http://unesco.kemsu.ru/study_work/method/po/UMK/lab_pract/lab02_b.html

BapuaHThl HHIMBUAYAJIbHBIX 32IaHUI

B cootBercTBUM € yKa3aHHOM MpeIMETHOM O0JIacThi0O M KiaccoM pa3padaThiBaeMOi
MH(POPMALIMOHHOM CUCTEMBI pa3paboTaTh TEXHUYECKOE 3a/1aHue Ha npoekTtupoBanue MC.

Ta6ymmma 1.2 — IHauBuyaIbHBIC 3aIaHUS

No ITpeameTHas 061acTh Kitacc UC

1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B

7 CtpouTenbHOE NPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBe/IeHUE N C ynpasnenus
9 WudpacTpykTypa npeAanpusTus CIIIIP

10 | AnnapartHas ”HQPACTPYKTypa NpeAnpHUsITHS DKkcnepTHasl cucrema

Conepxanue oT4yeTa

[To BemMomHEHHO#N paboTe cocTaBisgeTcss oT4eT. OTYET BBIMONHICTCS B AJIEKTPOHHOM
Bujie. [1o BeIMONIHEHHOMY OTYETY MPOBOAUTCS 3alllUTa MPAKTUYECKON PabOTHI.

OTdyer NO NpPaKTHUECKOH paboTe MOKEH COCTOATh U3 CIENYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAs 4acTh;

- OCHOBHasl d4acTh (ommcaHue paloThl): TEXHUYECKOE 3aJaHHe Ha TMPOEKTUPOBAHUE
MH(POPMALIMOHHOM CUCTEMBI,

- 3aKJII0YEHHE (BBIBOJIBI).

BBoaHas yacTh oT4eTa OJKHA BKIHOYATh TyHKTHI:

- YCIIOBUE 3a]1a4H;

- IOPSJIOK BBITIOJIHEHHUSL.

- MpOrpaMMHO-aNMNapaTHbIe CPEJICTBA, UCIIOIb3yEMbIE MPU BHITOIHEHUH PAOOTHI.

3ammra OT4YeTa MO 3aKII0YaeTcs B MPEAbSBICHUM NPENOJABATENI0 IMOTYYEHHBIX
pe3ynbTaToB B BHJE (haiiia M AEMOHCTpPALMU MOJyYEHHBIX HABBIKOB MPHU OTBETaX Ha BOIMPOCHI
IIpernoaaBaTess.

KoHTpo/ibHBIE BOIPOCHI

. UTo Takoe *KU3HEHHbIN UKJI TPOTPaAaMMHOT0 IPOyKTa?
. [Jaiite onpenenenne moaenu xku3HeHHoro nukia [10.
. [IpuBeauTe »Tamsl pa3paboTKHU MPOTPAMMHOTO CPEJICTBA.
. Kakue stamer Bkmodaet B ceos moaens XKL TIC cormacao I'OCT 19.102-77?
. Uro BKJIIOYAET B ceOst 3Tal MPeIPOSKTHOTO HCCIET0BaHNUS?
. [lepeuncnure QyHKIIMOHAIBHBIE TPEOOBAHMSI K TPOTPAMMHOMY MPOIYKTY.
. [lepeuncnure KCIUTyaTallMOHHBIE TPEOOBAHUS K IPOTPAMMHOMY MPOIYKTY.
. [lepeuncnure npaBuiia pa3pabOTKH TEXHUYECKOTO 3a/TaHHS.
. HazoBuTe OCHOBHBIE pa3enbl TEXHUUECKOTO 3aJaHusl.
10. B kakux OTHOIIEHHUSAX HAXONATCS 3aKa3yMK M pa3pabOTYMK TpU BbIPAOOTKE
TpeOoBaHUIl K IPOrpaMMHOMY CPEICTBY?

O 00 1IN DN K W~

IIpakTuyeckasi pa6ora 3. OHTOJIOTHA NPeACTABIEHHS TaHHBIX U 3HAHUH B
HHHOBALMOHHBIX pPelIeHUusIX

Leanb padoThl: U3yUyeHHE 3a/1a4l MPOSKTUPOBAHUS HHPOPMAITMOHHOMN CHCTEMBI



[IpakTuueckass paboTa HampaBlieHAa Ha O3HAKOMJICHHE C MPOLIECCOM OIMMCaHUs
MH(GOPMAITMOHHONH CHCTEMbI W TOJTYYCHHE HABBIKOB IO WCITOJIb30BAHHUIO OCHOBHBIX METOIOB
ananusa UC.

TpeOoBaHMs K pe3yIbTaTaM BBITIOJTHCHHS MPAKTHICCKOU PadOTHI:

- HaJM4Me OMHCaHUs WH(OPMAIIMOHHON CUCTEMBI;

- MPOBEJICHNE aHAJIN3a OCYIICCTBUMOCTH BBIIOTHCHHUS ITPOCKTA;

- HATMYME 3aKJIIOUEHUS O BO3MOXKHOCTH peajH3alliil IMPOEKTa, COAEPIKAIIETro
PEKOMEHJIAIIMA OTHOCUTEIBHO pPa3paOOTKH CHUCTEMBI, 0a30BbIC TPEIIOKEHUS MO0 OO0BEMY
Tpebyemoro Oro/pkera, 4YHMCIy pa3pabOTUMKOB, BpPEeMEHH U TpeOyeMoMy MpPOrpaMMHOMY
o0ecrieueHuto.

OcHoBBI TEOpUH

[IpoGnembl ympaBiieHHsT TPOTPAMMHBIMH TIPOCKTAMHU BIEPBBIC MPOSBWINCH B 60-X -
Hayane 70-x TOMOB, KOTAAa TMPOBAWINCH MHOTHE OOJIBIIME TMPOEKTHl TO pa3paboTkKe
MPOrpaMMHBIX MPOAYyKTOB. bwinm 3adukcupoBanbl 3anepkku B co3ganuu [IO, oHO ObLIO
HEHAJIKHBIM, 3aTpaThl Ha pa3pabOTKy B HECKOJBKO pa3 MPEBOCXOAMIN IEpPBOHAYAIILHBIC
OLIGHKM, CO3/IaHHbl€ MPOrpaMMHBIE CHUCTEMBbl 4YacTO HMEJIM HU3KHE [OKa3aTelH
MPOU3BOAUTENBHOCTU. [IpUUMHBI MpPOBaJOB KOPEHWIHCh B TEX IOJX0JaX, KOTOpbIE
MCIOJIb30BAJINCH B YIPaBJIeHUH MpoekTaMu. [Ipumensiemas MeTo/inka Oblla OCHOBaHA Ha OIIbITE
yOpaBIeHUS] TEXHUYECKUMHU TIPOSKTAaMH U OKazaiach Hed(PPEeKTUBHOW Tmpu pa3paboTke
MIPOTrPaMMHOTO 00€CTICUCHHUS.

BaxxHo mnoHuMmarh pasHMIly Mexay mnpodeccruoHanbHOW paspaboTtkoit [10 wu
JTOOUTENBCKUM  IporpaMMupoBaHueM. HeoO0XoauMocTh — ympaBiieHUSt — NPOTrpaMMHBIMU
MPOEKTaMU BBITEKAaeT M3 TOro (hakra, 4To mporecc co3aaHus npodeccuonanbHoro I[10 Beerna
SBJIAETCS CYOBEKTOM OIO/DPKETHOM MOJMTUKU OpraHU3aliy, I7ie OHO pa3padaTbiBaeTcs, U UMEeT
BpEeMeHHbIE OrpaHuueHus. Pabota pykoBoAUTENsT MPOrPaMMHOTO MPOEKTa MO OONBIIOMY CYETY
3aKJTFOYACTCS. B TOM, YTOOBI TapaHTUPOBATH BBHITIOJHEHHWE AITHX OIOKETHBIX M BPEMEHHBIX
OrpaHUYEHHH ¢ yuyeToM Ou3Hec-11eIel OpraHu3ali OTHOCUTENBHO pa3pabarbiBaemoro 110.

PykoBonuTenu  MpOEKTOB MpU3BaHbl  CIUIAHUPOBaTh  BCE  JTambl  pa3pabOTKU
MpOrpaMMHOTO TMpojaykTa. OHU TaKKe TOJKHBI KOHTPOJIUPOBATH XOJ BBHITIOTHEHHs paboOT H
coOmoieHus BceX TpeOyemblX CTaHAapToB. [1OCTOSHHBIM KOHTPOJb 3a XOJIOM BBIMOJIHEHUS
paboT HeoOXoauM sl TOro, YTOOBI Mpolecc pa3padOTKW He BBIXOAWI 3a BPEMEHHBIE U
OrO/PKETHBIE OTpaHHueHUs. Xopolllee YNpaBiIeHHE HE TapaHTHUPYET YCIEHIHOTO 3aBepUICHMS
IPOEKTa, HO IUIOXOE YIpaBJIeHHE 00s3aTelNbHO NPUBEIECT K €ro mnpoBaly. OTO MOXKET
BBIPA3UTHCA B 3aJIEPKKE CPOKOB caayu rotoBoro I[1O, B MpeBBINIEHUH CMETHOM CTOMMOCTH
mpoekTa u B HecooTBeTcTBUU rotoBoro [10 cnenudukanuy TpeGoBaHMIA.

[Iporiecc pazpabotku [IO cymecTBEHHO OTIWYACTCS OT TPOIECCOB PpeaTu3aluu
TEXHUYECKUX TPOEKTOB, UTO TOPOXKJIAET OMNpPEJEJICHHBbIE CII0XKHOCTH B  YIPaBIECHUU
MIPOTrpaMMHBIMHU TIPOCKTAMHU:

1. I[TporpaMMHBIi IpoAYKT HematepuasieH. [IporpaMmMmHoe obecriedeHre HeMaTepUaibHO,
€ro HeJb3s YBUJAETh WK MOTporarh. PyKoBoauTeNlb IpOrpaMMHOrO MPOEKTa HE BUJIUT MpoIiece
"pocra" paspabareiBaecmoro I1O. OH MOXeT mMmoyiaratbCsl TOJNBKO HA JTIOKYMEHTAIUIO, KOTOPas
(bukcupyeT mporecc pa3padoTKH MPOrPaMMHOTO TPOIYKTa.

2. He cymecTByeT cTaHapTHBIX IporeccoB pa3padbotku [10. Ha cerogusmnuii 1eHp He
CYIIECTBYET UYETKOH 3aBHCHUMOCTH MeXxay mnpoieccoMm co3fanus [10 u Tumom cozgaBaeMoro
MPOrpaMMHOTO MpoAyKTa. [[pyrue TeXxHHMUECKUE AUCIHUIUIMHBI UMEIOT JJIUTEIBHYIO HUCTOPHIO,
MPOLECChl Ppa3pabOTKU TEXHUYECKUX H3IENUH MHOTOKpaTHO OINpOOOBaHbl M MPOBEPEHBI.
[Tporecchl co3nanust OOJBIIMHCTBA TEXHMYECKHX CHCTEM XOPOIIO H3ydeHbl. M3ydeHuem ke
npoueccoB coznanus [10 cnenuanucTsl 3aHUMArOTCA TOJIBKO mocnenHee Bpems. 1loatomy noka
HeNb3s TOYHO MpeNCKa3aTh, HA KAaKOM JdTame mporecca pa3paboTku 10 MOryT BO3HUKHYTH
MpOOJIEMBI, YTPOKAIOIIUE BCEMY MTPOIrPAMMHOMY MTPOEKTY.



3. bonblme nmporpaMMHBIE MPOEKTHI - 3TO YacTo '"OJHOpa3oBble" MPOEKTHI. boibline
MIPOrpaMMHBbIE€ TPOEKTHI, KaK MPaBUIIO, 3HAUUTEIIHHO OTJINYAIOTCS OT IMPOEKTOB, PEaTU30BaHHBIX
panee. IloaTOoMy, 4dYTOOBI YMEHBIIUTH HEONPEAETICHHOCTh B IUIAHUPOBAHUHM IPOEKTA,
PYKOBOJUTENN MPOEKTOB JOJDKHBI 00J1aAaTh OYEHb OOJBIIMM MpakTH4YeCKHUM omnbsiToM. Ho
IIOCTOSIHHBIE TEXHOJIOTUYECKUE M3MEHEHUS] B KOMIIBIOTEPHOW TEXHMKE MU KOMMYHHMKAIlMOHHOM
00opy10BaHUU 00ECHEHUBAIOT MPEIbIIYIIUNA ONBIT. 3HAaHUS U HABBIKM, HAKOIJICHHBIE OIBITOM,
MOTYT HE BOCTpeOOBaThCsl B HOBOM IIPOEKTE.

[lepeuncnenHple OTANYMS MOTYT IPUBECTU K TOMY, YTO peaju3alis MPOeKTa BhIMIET U3
BPEMEHHOI0 TpaduKa WM IPEBBICUT OIOJKETHbIE AaCCUTHOBaHUS. lIporpaMMHBIE CHCTEMBbI
3a4aCTyl0 OKAa3bIBAlOTCS HOBMHKAMH KaK B "MJICOJIOTMYECKOM', TaK U B TEXHUYECKOM IUIaHE.
[TosToMy, mpeaBuas BO3MOMKHBIE MPOOJIEMbl B pealn3alii MPOrpaMMHOIO MPOEKTa, CIEIyeT
BCEr/la MOMHUTb, YTO MHOTMM M3 HHX CBOMCTBEHHO BBIXOJWUTh 32 PAMKH BPEMEHHBIX H
OI0JKETHBIX OIpaHMYCHHH.

IlocranoBKa 3a7a44 K IpaKTHYeCKO# padore 3

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHrall.

2. CocTaBuTh NOAPOOHOE ONMKCAHUE UHPOPMAIIMOHHON CHUCTEMBI.

3.Ha ocHOBaHMM ONKMCAHHUA CHCTEMBl IPOBECTHM aHAIM3 IIpoLEcca OpraHHU3alUH
MIPOEKTHPOBAHUS NH()OPMALIMOHHON cUCTeMBbI. B X0/ie aHain3a OTBETUTH Ha BOIIPOCHI:

- Uto npou3oisieT ¢ opranu3aiiei, eciu cucteMa He OyJIeT BBeJleHa B SKCIUTyaTaluio?

- Kakue Ttexymme mnpoOiembl CyHIECTBYIOT B OpraHM3allud M Kak HOBas cUCTeMa
IIOMOXET UX PELIUThH?

- Kakum oOpazom cuctema OyieT crnocoOCTBOBATH elsiM On3Heca?

- TpeGyet 11 pa3zpaboTKa CUCTEMbI TEXHOJIOTHUH, KOTOPasi 1O 3TOr0 HE UCIOJIb30BaIach B
Opranu3anuu’?

PesynpraTrom aHanmmza JODKHO SIBUTBHCS 3aKIIOYEHME O BO3MOXKHOCTH peaau3aluyu
MIPOEKTA.

4. PacnipesienuTh posid B Tpymmne (PpyKOBOAWUTENb IMPOEKTa-pa3pabOTUMK, CHUCTEMHBIN
AHATUTHK-Pa3pabOTINK, TECTEP-Pa3pabOTUHUK).

5. 3anoHNTE pa3/iensl IU1aHa:

- Beenenue

- Opranusanys BbITIOJTHEHUS POEKTa

- AHanmu3 pUCKOB

Paznenbl  JOKHBI COAEp)KaTh PEKOMEHAALMU OTHOCHTEIBHO pa3pabOTKU CHCTEMBI,
0a30Bble MpeUIOKEHUs M0 00bEMY TpeOyemoro OropKeTa, YUCIy pa3padOTYMKOB, BPEMEHU U
TpeGyeMoMy MpOorpaMMHOMY 00€CIIeUYEHHIO.

6. Odopmuts otyet. [IpencTaBUTh OTYET JJIS 3AIIUTHI.

BapuaHThl HHIMBUAYAJIbHBIX 32IaHUI

B cootBercTBUM € yKa3aHHOM MpeIMETHOM O0JIacThi0O M KiIaccoM pa3padaThiBaeMOM
MH(POPMALIMOHHON CHCTEMBI pa3paboTaTh ONUCaHWe WH(OPMAIMOHHON CHUCTEMBI M MPOBECTH
aHaJIu3 Mpoliecca OPraHu3aluy IPOEKTUPOBAHUS MH(POPMALIMOHHONW CUCTEMBI.

Ta6ymna 3.1 — HauBuyaIbHBIC 3aIaHUS

No ITpeameTHas 061acTh Kitacec UC
1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B




7 CtpouTenbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOE 3aBe/IeHNE NC ynpaBnenus

9 HudpacTpyKTypa MpeanpusTHs CHIIp

10 | AnnapatHas H”HGPACTPYKTypa MPEeANPHUSITH DKcnepTHasi cucTemMa

ConepxaHue oT4yeTa

[To BbImONHEHHON paboTe cocraBisgercs oT4eT. OTYET BBIMOJHAETCA B 3JIEKTPOHHOM
Buje. 1o BeIMONHEHHOMY OTUETY NMPOBOAMUTCS 3aIUTa IPAKTUYECKON pabOTHI.

OTuer MO NPaKTUYECKOH paboTe IOMKEH COCTOSATh U3 CIEAYIOIIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJIHAsl 4YacTb: KpaTKO€ OINMCAHME LeJell MNpoeKTa M MPOEKTHBIX OrpaHUYEHUI
(Or0/KETHBIX, BpEMEHHBIX U T.[.), KOTOPbIE BaXKHbI JUIsl YIIPABICHUS IIPOESKTOM.

BBonnas wacth oTueTa JOMKHA BKJIIOYATh IIYHKTBI:  YCJIOBHUE 3a/ayd; MOPAIOK
BBINOJIHEHHST; IPOrPAaMMHO-AIIapaTHbIE CPEICTBA, UCIIOIb3yEMbIE ITPU BBIMOJIHEHUH PaOOTHI.

- OCHOBHasl 4acTh (omucaHue paboThl): onucaHue MH()OPMALMOHHONW CHCTEMBI; aHaIU3
npoliecca OpraHu3aly IPOeKTUPOBAHUS UH(POPMALMOHHONW CUCTEMBI; POJIH.

OcHoBHasi 4acThb OTYETa BKJIIOYAaEeT B ce0s: omucaHue HHPOPMAIMOHHON CHCTEMBbI
(TITO) - Hanmuuue 3aKIOYEHUS] O BO3MOXKHOCTU — peaM3allid  IPOEKTa, COJeprKallero
PEKOMEHIallu OTHOCUTENIBHO pa3paOOTKU CUCTEMBbI, 0a30Bble MPEUIOKEHUS IO O00bEMY
TpedyeMoro OrojKeTa, 4UCIy pa3padOTUMKOB, BpEeMEHM U TpeOyeMoMy NpOrpaMMHOMY
00eCeueHNI0; aHaIN3 OCYIIECTBUMOCTHU: YKa3aTh BO3MOKHbIE MMPOOIEMbI U ITyTH UX PEIICHUS;
POJIM YYAaCTHUKOB IpyIisl pazpadboTku I10.

- 3aKJII0YEHHE (BBIBOJIBI);

- CIIUCOK UCIOJIb30BAaHHON JIUTEPATYPBHI.

3amuTa OTYETa 3aKJIOYAeTCsl B IMPEAbSBICHUU IPENoJaBaTeNli0  IOJYyYEHHBIX
pe3yabTaToB B BUjAe (aiina v JeMOHCTpalUy MOJYyYSHHBIX HaBBIKOB IIPU OTBETAaX Ha BOIPOCHI
IpernojaBaTers.

KonTpoJbHBIC BOIPOCHI

1. [Ipemtoxure, KTOo OBl MOr YYacTBOBaTh B (OpMHpOBaHMHM TpeOOBaHUU JUIs
YHUBEPCUTETCKON CHUCTEMBI PETUCTPALUU CTYIAEHTOB. OOBACHUTE, MMOYEMYy MOYTH HEU30EXKHO,
410 TpeOoBaHuUs, CPOPMYIUPOBAHHBIE PA3HBIMHU JIULAMH, OYIyT IPOTUBOPEUUBEL.

2. Pa3pabarpiBaercs cucrema 1O myis aBromMaTu3amuu OWOIMOTEYHOrO KaTayjora. JTa
cucrema OyIeT cojiepxaTh HH()OPMAIMIO OTHOCHTEIHHO BCEX KHHUT B OMOIMOTEKEe U OyIeT
noJjie3Ha OUONMMOTEYHOMY IiepcoHaily, aboHeHTaM U uuTaTensM. Cucrema IODKHA HMETh
CpelCcTBa IIPOCMOTpa Karajora, CpeICTBa CO3JaHMsl 3allpOCOB U CPEACTBA, I03BOJISIOLIME
MOJIb30BATENSIM PE3EPBUPOBATh KHUTH, HAXOMAAIIUECS B IaHHBIM MOMEHT Ha pykax. Omnpenenure
OCHOBHBIE OIOPHBIC TOYKH 3PCHHSI, KOTOPHIE HEOOXOIUMO y4eCTh B CHEIIU(PUKAIIUN CUCTEMBI, H
MOKa)XKUTE UX B3aUMOOTHOIICHHUS, UCIIONIb3YS JUarpaMmy UepapXuH TOUEK 3PEHUS.

3. /11 Tpex TOdYeK 3pEHHs, OIpPENEICHHBIX B CHUCTEME OMOIMOTEYHOTO KaTajora,
YKaXXUTE CEPBHUCHI U COOTBETCTBYIOLIUE TaHHbIC, KOTOPHIE OOECHEUMBAIOTCS ITUMU TOUYKAMU
3peHuUs, U COOBITHUS, KOTOPBIE YIPABIIAIOT TUMH CEPBUCAMHU.

4. Kto nomxeH mpoBoauTh 0030p TpeboBanmii? Hapucyiite mMoaenb mporiecca o063opa
TpeOOBaHUIA.

5. Bamra komnaHusi MCIIONB3yeT CTAaHAAPTHBIM METOJ aHau3a TpeOoBaHui. B mpomecce
paboThl BBl OOHAPYXKHIIM, YTO 3TOT METOJl HE YYUTHIBACT COIMAIBbHBIC (DAKTOPHI, BAKHBIC IS
CUCTEMBI, KOTOPYIO BBl aHalIM3UpyeTe. Bam pyKkoBOIWTENb Jajd BaM SICHO IMOHSTh, KaKOMY
METOAY aHajIu3a Hy>KHO cienoBats. OOCyuTe, 4TO BbI JOJDKHBI JIeNIaTh B TAKOW CUTYAIHH.




IIpakTHyeckas padora 4. CeMaHTHYeCKOe MOJeTHPOBAHHE JAHHBIX M 3HAHMI B
TEXHOJIOTUAX 00JIbLIINX JAHHBbIX

Leap padoThbl: W3yUYCHHE TEXHOJOTUHU YMPABICHHUS WU3MEHEHUSMHU B MPOCKTUPOBAHUU
MH(GOPMAITMOHHBIX CUCTEM

[Ipaktuueckass paboTa HampaBlieHAa Ha O3HAKOMJICHHE C MPOLIECCOM OIMCaHUs
WH(GOPMAITMOHHONH CHCTEMbI W TOJTYYCHHE HABBIKOB IO HCIIOJIb30BAHHUIO OCHOBHBIX METOIOB
ananusa UC.

TpeOoBaHMs K pe3yIbTaTaM BBITIOJTHCHHS MPAKTHICCKONW PabOTHI:

- HaJM4Ke OMHCaHUs WH(OPMAIIMOHHON CUCTEMBI;

- MPOBEJICHNE aHAJIN3a OCYIICCTBUMOCTH BBIIOTHCHHUS ITPOCKTA;

- HATMYKME 3aKJIIOUEHUS O BO3MOXKHOCTH peaju3alliil IMPOEKTa, COAEPIKAIIETro
PEKOMEHJIAllM OTHOCUTEIBHO pPa3paOO0TKH CHUCTEMBI, 0a30BbIC TPEIIOKEHUS MO OO0BEMY
Tpebyemoro Oro/pkera, 4YHMcIy pa3pabOTUYMKOB, BpPEeMEHH U TpeOyeMoMy MpPOrpaMMHOMY
o0ecrieueHuto.

OcHoBBI TEOpUH

IIpouecc ynpasjieHusi pa3padoTKoii NPOrpaMMHOIo odecrnevyeHus

HeBo3MOkHO ommcaTh M CTaHAAPTU3UPOBATH BCE PaOOTHI, BBIMOIHAEMBIE B MPOEKTE 10
co3ganuto [10. DT paboThl BeChbMa CYIIECTBEHHO 3aBUCAT OT OPTaHU3AIMH, TC BBHITIOTHSICTCS
paszpabotka I[1O, m oT THma co3gaBaeMoOro MpoTrpaMMHOro mpoaykra. Ho Bcerma MOKHO
BBIIETIUTH CIEAYIOLIHE:

- Hanncanue npepnnoxennii no cozpanuto 110.

- [ImanupoBanue u coctarieHue rpaduka padot no cozganuto [10.

- OLleHMBaHNE CTOMMOCTH IIPOEKTA.

- [lonGop mepconana.

- Kontpons 3a X010M BEIMIOTHEHHS PaboOT.

- Hanucanue oT4€TOB M NIPEICTABICHU.

[lepBast ctagusi MpOrpaMMHOTO MPOEKTAa MOXKET COCTOSTh U3 HAMMCAHUA MPEII0KEHUI
0 peanu3aluu 3Toro npoekra. [Ipeaioxkenns T0MKHBI COIepKaTh OMUCAHKE LIeel MPOEKTOB U
crnoco0oB ux goctwxkeHus. OHU Takke OObIYHO BKIIOYAIOT B ce0sl OLICHKU (PMHAHCOBBIX U Bpe-
MEHHBIX 3aTpaT Ha BBINOJHEHHE MpoekTa. [Ipm HEeoOXOAMMOCTH 37eCh MOTYT HMPHUBOJIUTHCS
00OCHOBaHUs AJisl TIepefadd MPOEKTa Ha BBHIMOJTHEHHE CTOPOHHEH OpraHu3alliyd WIH KOMaHJe
pa3pabOTUHKOB.

Hamucanme mnpennoskeHuil — O4YEHb OTBETCTBEHHAsh pa0oTa, TaK Kak JJs MHOTHX
OpraHu3alMii BOMPOC O TOM, OyIeT JIM TPOEKT BBHITIOJHATHCS CaMOW OpraHu3alued WIIu
pa3pabaTeiBaThCcsl MO KOHTPAKTy CTOPOHHEH KOMIIaHWEH, sBIseTcs Kputudeckum. He
CYILIECTBYET KaKUX-THO0 peKOMEHAAINN 10 HAMMCAHUIO MPEJIOKEHUH, MHOTOE 3/1€Ch 3aBUCHUT
OT OTIBIT.

Ha sTane ninaHupoBaHUs NMpOEKTa ONMPEAEISAIOTCS MPOLECChl, 3Tanbl U MOJTYYEHHbIE Ha
Ka)XJIOM U3 HUX PE3yJbTaThl, KOTOPBIEC JOHKHBI MPUBECTH K BBHIMOJHEHHUIO MTpoekTa. Peanuzanus
3TOro IJlaHa NpPHUBENET K JOCTIKEHHIO Iiened mpoekra. OrnpeneneHHe CTOMMOCTH IPOEKTa
HaIpsIMyIO0 CBSI3aHO C €ro IJIaHMPOBAaHMEM, IOCKOJIBKY 371€Ch OLIEHHMBAIOTCS PECYpPCHI, Tpe-
Oyroluecs /175 BBIOJIHEHUS TUIaHa.

KoHTponb 3a X070M BBIMOTHEHHUS PabOT (MOHUTOPUHT MPOEKTa) — ITO HEMPEPHIBHBIN
IIPOLIECC, MPOJIOJKAIONIMICS B TEUEHHE BCEro CpOKa peaau3aluu npoekra. PykoBoaurens 1oi-
KEH TIOCTOSIHHO OTCJIKMBATh XOJI peaM3allid TPOEKTa W CpPaBHUBATH (PaKTHUECKHUE W TLIa-
HOBBIE TTOKa3aTeIN BBIIOJHEHHs] pabOT C UX CTOMMOCTHIO. XOTS MHOTME OpPTraHW3allud HUMEIOT
MeXaHU3MbI ()OPMATHHOTO MOHUTOPUHTA PA0OT, OMBITHBIN PYKOBOJIUTENIh MOXKET COCTABHUTD SIC-
HYI0 KapTHUHY O CTaJUM Pa3BUTUH IMPOEKTa MPOCTO MyTeM HedopMalibHOIO OOIIEHHUS C pa3pa-
OOTYHMKAMH.

HedopmanbHblii MOHUTOPUHT YacTO MOMOTaeT OOHAPYKUTh MOTEHIMAIbHbBIE TPOOIEMBI,
KOTOpbIE B SIBHOM BHJI€ MOTYT OOHapyXWUThCs mo3jaHee. Hampumep, exeqHeBHoe o0CyKaeHUE



XOZia BBITIOJIHEHUS PabOT MOXKET BBIBUTH OT/EIbHbIE HETOPAOOTKU B CO31aBaEMOM IPOTPaMM-
HOM TIpoAyKTe. BMecTO 0XuaaHusg OTYETOB, B KOTOPBIX OyneT oTpaxeH (akT "mpoOykcoBku"
rpapuka paboT, MOXHO OOCYIUTh CO CHEHUAINCTAMHM HaMeyarolluecs MPOrpaMMHCTCKHE
po0JIeMbl U HE AOIYCTUTh CpbIBa Ipaduka padoT.

B Tedenue peanuzanuuM MpoeKTa OOBIYHO MPOMCXOJUT HECKOJIBKO (HhOpMalIbHBIX
KOHTPOJIBHBIX MTPOBEPOK XOJa BBIMOJHEHUS padboT no coznanuio [10. Takue nmpoBepky JOTKHBI
naTh OOIIyI0 KapTUHY XOJa peaju3ald IpOoeKTa B IIeJIOM M I0Ka3aTh, HACKOJIBKO YiKe
paszpaborannas 9actb [10 cOOTBETCTBYET IEIsIM TIPOSKTA.

Bpewmst BoIOIHEHUS OOJIBIIMX MPOTPAaMMHBIX TPOSKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B TeueHne 3TOro BpeMeHu 1EeNu 1 HAMEPEHHs OPraHU3all1, 3aKa3aBIIel MIPOrpaMMHBIN ITPOEKT,
MOTYT CYIIECTBEHHO HM3MEHUTHCS. MOXKET OKa3zaThCsl, YTO pa3pabaThIBaeMbIil NMPOrpaMMHBIN
MPOAYKT CTall yXe HEHYXKHbIM JIMOO HCXOAHble TpeOoBaHHMs K co3zaaBaemomy I1O mpocto
ycTapeiad M HX HEOOXOJMMO KapIWHAJIBbHO MeEHSATh. B Takoil curyanuum pyKOBOJCTBO
OpraHu3alMu-pazpaboTuynKa MOXKET MPUHATH pelleHue o mpekpaieHuu pazpadorku [10 unu 06
U3MEHEHUU MpPOEeKTa B IIEJIOM C TeM, YTOObI y4YecTh W3MEHHBIIHECS IIeTd M HaMEpeHUs
OpraHu3alNH-3aKa349HKa.

PykoBoauTenu mpoekToB OOBIYHO O0s3aHBI CaMU MOJOMPATh UCIIOJHUTENEH ISl CBOMX
MpoeKkToB. B wuaeanbHOM ciydae npodeccHOHaNbHBIN YPOBEHb HCHOJHUTENEH NOJKEH CO-
OTBETCTBOBATh TOW paboTe, KOTOPYIO OHM OYIyT BBINOJHATH B XOJE pealu3allM IPOCKTa.
OpHako BO MHOTHX CIIy4asiX PYKOBOIHMTENH JOJDKHBI MOJIAraThCs Ha KOMaHAy pa3pabOTUHKOB,
KOTOpas Jjajeka oOT wuneanbHo. Takas cuTyanuss MoXeT OBITh BBI3BaHA CIEAYIOIIUMHU
MIpUYMHAMMU:

1. Bro/pkeT npoekTa He MO3BOJSIET MPUBJIEYb BHICOKOKBATHU(PHUIIMPOBAHHBIN MepcoHal. B
TaKOM CJIy4ae 3a MEHBIIIYIO IJIaTy IPUBJIEKAIOTCS MeHee KBaTU(UIIUPOBAHHBIEC CIICIIUAINCTHI.

2. bpIBalOT CHUTyallMM, KOTJIa HEBO3MOXKHO HAWTH CHEIHMAIMCTOB HEO0OXOAMMOM
KBaIM(UKAIMM Kak B CaMOMl oOpraHusanuu-paspaboTyuke, Tak W BHe ee. Hampumep, B
opraHuszaiyy "my4iuye Jo 1" MOTYT ObITh YK€ 3aHSThI B JPYTUX MPOEKTAaX.

3. Opranu3zanusi XOo4eT MOBBICUTHh MPOQPECCHOHANBHBIN ypOBEHb CBOMX PaOOTHHKOB. B
TOM CJIy4ya€ OHAa MOJKET IpPHBJIEYb K YYAaCTHIO B IPOEKTE HEONBITHBIX WJIM HEJOCTATOYHO
KBJIM(ULIMPOBAHHBIX paOOTHUKOB, YTOOBI OHU MPHOOPETH HEOOXOAUMBIN OMBIT U MO YUYHINUCH Y
6oJiee ONBITHBIX CIICIUAIICTOB.

Takum o0Opa3oM, MOYTH BCerAa Moa0Op CHEMAIUCTOB Jis BBITOJIHEHHS MTPOEKTa UMEET
OIpe/Ie/IeHHbIE OrpaHMYeHHs U He sIBJIseTCsl CcBOOOAHBIM. Bmecte ¢ TeM Heo0X0auMoO, 4TOOBI
XOT. OBl HECKOJIBKO WIEHOB TIpyHmbl pa3palOTYMKOB HMENIH KBaJIU(PUKAIUIO U OIBbIT,
JOCTaTOYHBIE JJIs1 pa0OTHI Ha/l JAHHBIM MTPOEKTOM. B IPOTHBHOM cilydae HEBO3MOXKHO M30eXaThb
omn60k B pazpadotke I10.

PykoBoauTens mpoekta 0ObIYHO 00sI3aH MOCHUIATh OTYETHI O XOJIE€ €r0 BBIMOJIHEHUS Kak
3aKa34ylKy, TaK M MOAPATHBIM OpraHu3alusaM. OTO JODKHBI OBITh KpaTKUE JOKYMEHTHI,
OCHOBaHHBIEC Ha MH(pOpPMAIINHU, U3BJIEKAEMON 13 MOJPOOHBIX' OTUYETOB O MpoekTe. B 3THX oTdyerax
JNOJbKHAa OBbITh Ta HH(OpMAIMs, KOTOpas MO3BOJSET YETKO OLEHUTh CTENEeHb T'OTOBHOCTH
CO3/1aBa€MOTI'0 IIPOrPaMMHOTO MPOIYKTa.

B pamkax kypca «CucteMHas WH)XEHEpHs» BbIIEICHBI CIEAYIONIME POJIM B TPYIIE IO
paszpabotke I10:

- PykoBoauTtens — ob1iee pyKOBOJICTBO MTPOEKTOM, HallMCaHUE JOKYMEHTAIlMH, OOILeHIE
¢ 3akazunkoMm I10;

- CUCTeMHBIN aHAMUTHUK — pa3paboTka TpeOOBaHUN (COCTaBICHHE TEXHHUYECKOTO
3aJlaHusl, POEKTA MIPOTrPaMMHOT0 00eCTIeUeH S );

- Tectep — cocTaBieHue MmjaaHa TeCTUpOBaHUS M aTTectanuu rorosoro 110 (mpoaykra),
COCTaBJICHHE CLIEHApHUs TECTUPOBaHMA, OA30BbIM NMpUMeEp, MPOBEICHUE MEPONPUITUN MO IUIaHYy
TECTUPOBAHUS;

- Pa3paboTunk — MoJenupoBaHHE KOMIIOHEHT  IPOrPAaMMHOIO  oOecredeHus,
KOJMpPOBaHHE.



ILl1anupoBaHue NpoeKTa pa3padoTKU NPOrpaMMHOI0 odecredeHust

O¢ddexkTnBHOE yNpaBiIeHWE MPOTPAMMHBIM TPOCKTOM  HANPSIMYIK 3aBHCHT  OT
NPaBUIBHOTO IUTAHUPOBaHHUA pPAaOOT, HEOOXOAMMBIX [UIl €ro BBINOJNHEHHA. [lmaH momoraer
PYKOBOJIUTEIIO TPENBUICTh MPOOIEMBI, KOTOPhIE MOTYT BO3HHKHYTh Ha KaKHX-JIMOO dSTarmax
coznanus 10, u pa3paboTaTh MPEBEHTUBHBIC MEPHI I UX NPEAYNPEKIACHUS WU pEIICHUS.
[Inan, pa3paboTaHHBII Ha HayaJdbHOM OJTame IMPOEKTa, pPACCMaTPUBAETCI BCEMU €ro
YYaCTHUKaMHU KaK PYKOBOJSIIMN JOKYMEHT, BBIIIOJHEHHE KOTOPOTrO JOJDKHO MPUBECTH K
YCHEIIHOMY 3aBEpIIECHUI0 MPOEKTa. OTOT MEpPBOHAYAIbHBIA IJIaH JOJDKEH MaKCHUMAalbHO
MOJPOOHO OMMCHIBATh BCE 3TAIBl PEANHU3aLUHU POEKTA.

[Tpouecc miaHMpoBaHMSI HAYMHAETCS, UCXOJS U3 OMUCAHUS CHUCTEMBI, C OINpPEAETICHUS
MIPOCKTHBIX OrpaHUYEHHH (BpEMEHHbIC OrpaHUYEHUs, BO3MOXHOCTH HAJUYHOTO IEpCOHAa,
OIO/PKETHBIE OTPaHUYEHHUS U T.JA.). DTU OTpaHUUYEHUS JOJDKHBI ONPEAENATHCS MapajleNIbHO C
OLICHMBAHHUEM IPOCKTHHIX IMapaMeTpOB, TAKUX KaK CTPYKTypa M pa3Mep IpOoeKTa, a TaKkKe
pacrmpeneneHieM (QPYHKIIUH Cpelyd WCIIOTHHUTENCH. 3aTeM OMPEeNeSIFOTCS dTanbl pa3padoTKU U
TO, KaKMe pe3yJbTaThl JIOKYMEHTALUs, POTOTHUIIBI, MOJICUCTEMBl WM BEPCHH MPOrPaMMHOI0
MPOAYKTa) JOJDKHBI OBITh TOJMYYEHBI 10 OKOHYaHMM OJTHX OJTamoB. Jlamee HadmHaeTCs
LUKJIMYecKast 4acTh MiaHupoBanus. CHavasna pa3pabareiBaeTcsi rpaduk padoOT MO BHITOIHEHUIO
MIPOEKTa WJIH JAaeTCsl pa3pellieHue Ha MPOJA0KEHNE UCIIONB30BaHuUs paHee CO3/ITaHHOTO rpaduka.
ITocae 3TOro mMpoBOAUTCS KOHTPOJIb BBIOJHEHUS padOT U OTMEYAIOTCS PACXOXKACHUS MEXKIY
peaTbHBIM | TUTAHOBBIM XOJIOM padoT.

Hanee, mo Mepe NOCTYIUIGHHS HOBOM HH(pOpMAalMU O XOJE BBIMOJHEHUS IPOEKTa,
BO3MOXXEH MEPECMOTP MEePBOHAYAJBHBIX OLEHOK MapamMeTpoB MPOEKTa. JTO, B CBOIO OYepeb,
MOXET TpHUBECTH K H3MEHeHHI0 rpaduxa pabor. Ecim B pesynabrare 3TUX HM3MEHEHHM
HapyIIalOTCsl CPOKHM 3aBEPIICHUS MPOEKTa, JOJDKHBI OBITH MEPECMOTPEHBI (M COIJIACOBAHBI C
3aka3unkoM [10) npoekTHbIe OrpaHUYCHUS.

KoneuHo, GONBIIMHCTBO PYKOBOJAUTENEH MPOEKTOB HE AyMalOT, YTO peaju3alus HX
IIPOEKTOB MPOUJET IIajko, 6e3 BCAkux mpobiemM. XKenarenbHo onucaTh BO3MOXHbBIE TPOOIEMbI
elle J10 TOro, Kak OHHM MpOSIBAT ce0s B X0/1€ BBIMIOJIHEHUS MpoekTa. [loaTomy sydiiie cocTaBisiTh
"meccumuctuyeckue" rpadpuku pador, yem "ontumuctuueckue". Ho, KOHEUHO, HEBO3MOXKHO
MOCTPOUTH IIJIaH, YYWUTHIBAIONIMKA BCE, B TOM YHCJE CIy4YaiHbIe, MPOOJIEMBI W 3aJCpPIKKH
BBITIOJIHEHHSI MPOEKTa, MO3TOMY M BO3HHMKAET HEOOXOIUMOCTh IMEPHOANYECKOr0 IepecMoTpa
MIPOEKTHBIX OTPAaHUYCHUI U ATAINIOB CO3aHUsI IPOTPAMMHOTO TIPOIYKTA.

[Inan mpoekTa NODKEH YETKO IOKa3aTh PECypChbl, HEOOXOIUMBIE Ui pean3aliuu
MpPOEKTa, pasjieieHre paboT Ha STambl U BPEMEHHOM TrpauK BBHINOJIHEHHUS STUX ATanoB. B
HEKOTOPBIX OpraHu3alMAX IJIaH MPOEKTa COCTABISIETCS KaK €IWHBIA JOKYMEHT, COJepKalliui
BCE BUBI TUIAHOB, ONHCAaHHBIX BBINIE. B Npyrux ciydasx TiaH MPOEKTa ONHCHIBACT TOJBKO
TexHoJoruueckuit npouecc coznanus [10. B Takom mane o0s13aTeIbHO NPUCYTCTBYIOT CCHIIIKU
Ha TUIaHbl IPYTUX BUJOB, HO OHU pa3pabaThIBAlOTCS OTIEIBHO OT IUIaHA MPOEKTA.

Jletanu3anusi IUIaHOB MPOEKTOB OYEHb PA3HUTCS B 3aBUCHUMOCTH OT TUNa pa3palaTbl-
BaeMOT0 NMPOTrPaMMHOI0O MPOAYKTa M OopraHuzanuu-pazpadorurka. Ho B mobom ciayyae 00ib-
IIMHCTBO TUIAHOB COJIEPKAT CIIEIYIOIIUe pa3aebl.

1. BBenenue. Kparkoe onucaHume mened IPOEKTa W IMPOEKTHBIX OrPaHWYEHUHN
(Or0/KETHBIX, BpEMEHHBIX U T.[.), KOTOPbIE BaXHbI JUIsl YIIPABICHUS IIPOSKTOM.

2. Opranmzanmsi BBIIOJIHEHUS Tpoekta. OmmcaHue cmocoba moadopa KOMaHIIbI
pa3paboOTUYMKOB U pacnpeielieHue 00s13aHHOCTEeH MEXy YWICHAMU KOMaH/IbI.

3. Amamm3 puckoB. OmmcaHre BO3MOXHBIX MPOCKTHBIX PHUCKOB, BEPOSTHOCTH WX
NIPOSIBJICHUS M CTPATETUi, HAIIPaBJICHHBIX Ha X YMEHBIICHHUE.

4. AnmapaTHble W TMPOTPaMMHBIE PECypchl, HEOOXOAMMBIE ISl peaju3alid IMPOEeKTa.
[lepeyenp anmapaTHbBIX CPEACTB U IPOTPAMMHOTO 0OecrieueH sl, HE0OOXO0AUMOTO Ui Pa3paboTKU
MpOrpaMMHOr0 Mpoaykra. Ecnm anmapatHbele cpeiactBa TpeOyeTcs 3aKkynaTh, MPUBOJUTCS UX
CTOMMOCTb COBMECTHO € Tpa(MKOM 3aKyNKH U OCTaBKH.



5. Pazbuenue pabor Ha ortambl. [Ipomecc peamuzanuu TpoekTa pa3dWBaeTcs Ha
OTJIETIbHBIC TIPOIIECCHI, OIMPEACIAIOTCS STalbl BBHIMOJTHEHHUS TMPOEKTA, MPUBOJIUTCS OIHUCAHUE
pe3ynbTaToB ("BRIXOIOB'") KaXKIOTO dTana U KOHTPOJIbHBIE OTMETKH.

6. I'padux pabor. B 3TOM rpaduke oToOpa)karoTCsi 3aBUCUMOCTH MEXIY OTACIbHBIMU
nporeccamu (dTamamu) pazpadotku [10, olleHKH BpeMEHH WX BBITIONHEHUS M paclpeielieHHue
YWICHOB KOMaH bl Pa3pabOTYMKOB MO OT/ICTBHBIM dTaIlaM.

7. MexaHu3Mbl MOHMTOPMHTA W KOHTPOJSI 3a XOJIOM BBIOJIHEHUS MPOEKTA.
OnuchIBatOTCS MPEIOCTaBISIEMbIE PYKOBOIUTEIEM OTUETHI O X0JI€ BBITOTHEHUS PabOT, CPOKH MX
MPEA0CTABIICHUS, a TAK)KE€ MEXaHU3Mbl MOHUTOPUHTA BCETO MPOEKTA.

[Inan nomxkeH perysspHO IepecMaTpuUBaThcs B Mpoliecce peanuzanuu npoekta. OgHu
YacTu IUIaHa, HampuMmep Tpaduk padoT, U3MEHSIOTCS 4acTo, Apyrue Oomnee cTaOuibHBL. [lyis
BHECCHHMS W3MCHCHHM B TUTaH TpeOyeTcsl ChenuanbHas oOpraHu3amus JOKYMEHTOIIOTOKA,
MO3BOJISOIIAs OTCIIEKUBATh 3T U3MEHEHUS.

OO0mmue cBegeHns 0 TpeOGOBaHUAX K MHGOPMALMOHHBIM CHCTEMAM

[Ipobnembl, KOTOpBIE NPUXOAWUTCS peIIaTh CIEUUATUCTaM B IMpolecce CO3JaHHs
MPOrpaMMHOr0 obecreyeHusi, O4eHb cioXHbl. [Ilpupoma »TUX npobieM He Bcerga scHa,
0ocoOeHHO ecnu pa3pabaTbiBaeMasi NMporpaMMHas CHUCTeMa HMHHOBallMOHHas. B wacTHocTH,
TPYZHO YETKO OIKCAaTh T€ JACHCTBUSA, KOTOpBIE JOJDKHA BBINOIHATH cuctema. Onucanue
(YHKIIMOHAJIBHBIX BO3MOXXHOCTEH W OrpaHHUYEHHM, HAKJIaJbIBa€MbIX Ha CHCTEMY, Ha3bIBaeTCA
TpeOOBaHUSIMU K ATOM CHUCTEME, a caM Ipouecc (popMHpOBaHUs, aHAIIN3A, IOKYMEHTUPOBAHUS U
MPOBEPKH ITUX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH M OTpaHUYCHUI — pa3paboTKoN TpeOOBaHHIA.

TpeGoBanus moapazaeNsOTCsl Ha MOJb30BaTeNbCKUE U cucTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — 3TO ONHCAaHME HAa ECTECTBEHHOM s3bIKe (IUIIOC TOSICHSIONIUE JHarpaMMbl)
(GyHKIUH, BBIMOJHAEMBIX CHUCTEMOW, W OTpaHMYEHHM, HakiaJbiBaeMbIX Ha He€. CucTeMHbIe
TpeOOBaHUS — ITO OMHMCAHUE OCOOCHHOCTEW CHUCTEMBI (APXUTEKTypa CHUCTEMBI, TpeOOBaHUS K
napameTpaM o0OpyJOBaHUS U T.II.), HEOOXOAUMBIX TS 3PGEKTUBHON peann3anuu TpeOOBaHUI
IOJIb30BATE.

IlepBble m1aru mo paspadorke TpedoBaHuil K HHGPOPMALMOHHBIM CHCTEMAM -
AHAJIN3 OCYIIECTBUMOCTH

Pa3paboTka TpebGoBaHUII — 3TO MPOIECC, BKIIOYAOIINN MEPOMPHUSATHS, HEOOXOAUMBIC
Ui CO3JaHMA M YTBEPXKJICHHS JOKYMEHTA, COJEpKalllero CrenuHUKaiuio CUCTEMHBIX
TpeOoBaHuil. [ HOBBIX NPOrpaMMHBIX CHUCTEM MpOLECC Pa3pabOTKH TpeOOBAHUN TOJIKEH
HAYMHATBCS C aHAJIM3a OCyIeCTBUMOCTU. HayanmoM Takoro aHanusa sBisieTcs oOliee OrucaHue
CUCTEMBI U €€ Ha3HaueHUus, a pe3yJbTaTOM aHalli3a — OTYET, B KOTOPOM JOJKHA ObITh YeTKast
peKOMeHalusl, TMPOJODKaTh MM HET Tpolecc pa3paboTKu TpeOOBaHUI TNPOEKTUPYEeMOM
cucrembl. Jlpyrumu cioBaMM, aHaldM3 OCYLIECTBUMOCTH JOJDKEH OCBETUThH CJEIyIOIIHe
BOIPOCBI.

1. OTBewaer 1nu cucrtemMa oOOmMM U OHU3HEC-IENIIM OpraHu3alliu-3aKa3uuka |
opraHu3aiuu-paspadboTunka’?

2. MoXHO 1M peajn30BaTh CUCTEMY, HUCIOJIb3Ys CYIIECTBYIOLIUE HA JTAHHBIH MOMEHT
TEXHOJIOTUH U HE BBIXO/S 3a MPEEIbI 3aJaHHOW CTOMMOCTH?

3. MoxHO M OOBEOUHHUTH CUCTEMY C JPYTUMH CHCTEMaMH, KOTOpbIE YyKe
AKCILUTYyaTUPYOTCs?

Kputnueckum sBisieTcss Bompoc, OyAeT JM CcHCTeMa COOTBETCTBOBATh  LIEJSM
opranu3anmy. Ecim cucrtemMa HE COOTBETCTBYET ATHM LIEISAM, OHA HE IPEJCTAaBIISIET HUKAKOW
LIEHHOCTH JUI OpraHu3anuu. B To ke BpemMsi MHOTHe OpraHu3aluy pa3padaThIBalOT CUCTEMBI, HE
COOTBETCTBYIOILIME MX LEJSAM, JIUOO HE COBCEM SICHO MOHMMAs 3THU LIEIH, JHOO0 MO BIHUSHUEM
MTOJIMTUYECKUX WU OOIIECTBEHHBIX (PaKTOPOB.

BrimonHenue aHanM3a OCYIIECTBUMOCTH BKIJIIOYaeT cOOp W aHaiau3 HH(OpMaruu o
Oyayuieil cucteMe M HalKMCaHUE COOTBETCTBYIOHIEro oTrdera. CHauana cieqyeT OIpeneuTh,



Kakasi UMEHHO MH(popMalus HeoOXoIuMa, 9TOObI OTBETUTh HA MOCTABICHHBIC BHIIIE BOIMPOCHI.
Hampumep, 31y nHOOpMAIHIO MOXHO TTOJTyYNTh, OTBETUB Ha CIICAYIOIIEE:

1. Uto mpou30UIeT ¢ opraHu3aIueil, eciau cucteMa He Oy/IeT BBeJeHa B OKCILTyaTaluio?

2. Kakue Tekymue mpoOJieMbl CYIISCTBYIOT B OpPraHM3allMd M KaKk HOBas CHCTeMa
MMOMOXET UX PEIIUTh?

3. Kakum o6pa3zom cructema OyaeT crmocoOCTBOBATh IeNsiM On3Heca?

4. TpeOyet nu pa3paboTKa CUCTEMBI TEXHOJOTHH, KOTOpas 10 3TOTO HE MCIIOJIb30Ballach
B Opranusanuu’?

Jlanee HEOOXOIUMO OTIPEACTUTH UCTOYHUKU HUH(DOPMALIUUA. DTO MOTYT OBITH MEHEIKEPHI
OTJICJIOB, TJIe CHCTEeMa OyJeT HWCIOJIb30BAThCS, Pa3pabOTYUKH MPOTPAMMHOIO OOCCIICUCHMUS,
3HAKOMBIE C TUTIOM OyIyIIel CUCTEMBbI, TEXHOJIOTH, KOHEUHBIE MOJIb30BATEIH U T.1.

[Tocne oOpabotku coOpanHOWl WH(OpPMAIMK TOTOBHTCS OTYET IO aHAIU3Y
OCYIIECTBUMOCTH CO3JIJaHUS CUCTEMBI. B HEM TOJKHBI OBITH JJaHBI PEKOMEHIAITUH OTHOCUTEIHHO
MIPOJIOJDKCHUS pa3pabOTKU CUCTEMBI. MOTYT OBITh TIPEUIOKCHBI H3MEHEHHS OJDKeTa H
rpaduka paboOT MO CO3JAHHWIO CHCTEMBI WM MPEIbsSBICHBI OOJiee BHICOKHE TpeOOBaHHS K
CUCTEME.

ITocTanoBKa 3a1a4u K IPaKTHYeCKOi padore 4

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHrall.

2. CocTaBuTh NOAPOOHOE ONMKCAHUE UHPOPMAIIMOHHON CHUCTEMBI.

3.Ha ocHOBaHMM ONKMCAHHUA CHCTEMBI IPOBECTHM aHAIM3 IIpoLEcca OpraHHU3alUH
MIPOEKTHPOBAHUS HH()OPMALIMOHHON CUCTEMBbI. B X0/ie aHain3a OTBETUTH Ha BOIIPOCHI:

- Uto npou3oiieT ¢ opranu3aiei, eciu cucteMa He OyJIeT BBe/IeHa B SKCIUTyaTaluio?

- Kakue Ttexymme mnpoOiembl CyHIECTBYIOT B OpraHM3allud M Kak HOBas cUcCTeMa
ITOMOXET UX PELIUThH?

- Kakum oOpazom cuctema OyieT crnocoOCTBOBATH HelsiM On3Heca?

- TpeGyet nu pa3zpaboTKa CUCTEMbI TEXHOJIOTHUH, KOTOPasi 1O 3TOr0 HE UCIIOJIb30BaIaCh B
OpraHu3anuu’?

PesynpraTrom aHammza JODKHO SIBUTBHCS 3aKIIOYEHHE O BO3MOXKHOCTH peaau3aluu
MIPOEKTA.

4. PacnipesenuTh posid B Tpymmne (PyKOBOAWUTENb IMPOEKTa-pa3pabOTUMK, CHUCTEMHBIN
AHATUTHK-Pa3pabOTYNK, TECTEP-Pa3pabOTUHUK).

5. 3anoHUTh pa3enbl MJIaHa:

- Beenenme

- Opranusaiys BHITIOJTHEHUS POEKTa

- AHanmu3 pUCKOB

Paznenbl JOMKHBI COAEp)KaTh PEKOMEHAALUMU OTHOCHTEIBHO pa3pabOTKU CHCTEMBI,
0a30Bble MpeUIOKEHUs M0 00bEMY TpeOyemoro OrojpkeTa, YUCIy pa3padOTUMKOB, BPEMEHU U
TpeGyeMoMy MporpaMMHOMY 00€CIIeUeHHIO.

6. Opopmuts otuet. [IpeacTaBuUTh OTUET TSI 3AITUTHI.

BapuaHThl HHIMBUAYAJIbHBIX 32IaHUI

B cootBercTBUM € yKa3aHHOM MpeIMETHOM O0JIacThi0 M KiIaccoM pa3padaThiBaeMOM
MH(POPMALIMOHHOM CHCTEMBI pa3paboTaTh ONUCaHHE WH(OPMAIMOHHON CHUCTEMBI M MPOBECTH
aHaJIu3 Mpoliecca OPraHu3aluy IPOEKTUPOBAHUS MH(POPMALIMOHHONW CUCTEMBI.

Ta6ymna 4.1 — IHauBuIyaIbHBIC 33 IaHUS

No ITpeameTHas o61acTh Kitacec UC

1 Cknang MRP

[Ipon3BOACTBEHHOE NPEATPUITHE ERP




3 Toprosoe npennpusTre CRM

4 Toprosoe npennpusTre SCM

5 Toprosoe npennpusaTre B2C

6 ITopran B2B

7 CtpouTenbHOE MPEANPUATHE NC yuera

8 Briciiee yueOHOE 3aBe/ieHIE NC ynpasnenus

9 NudpactpykTypa npeanpustus CIIIIP

10 | AnnapatHas ”HGPACTPYKTypa MPEATIPUITH DKcHepTHasi CUCTeMa

Conep:xxanue oTyera

[lo BeImosHEeHHOW paboTe cocTaBisieTcs OoTYeT. OTYET BBIMNOJIHAETCS B AJIEKTPOHHOM
Bujie. I1o BEIMOIIHEHHOMY OTYETY MPOBOAUTCS 3alllUTa MPAKTUYECKON pabOTHI.

OTtdyer NO NPaKTHUECKON paboTe MOIDKEH COCTOATh U3 CIEAYIOIIHUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAs 4YacTh: KpaTKO€ OIMCaHHWEe IeNiell NMpoeKTa U TPOEKTHBIX OrpaHUYEHHH
(OXOIKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaXKHBI JIJIS1 YIIPABJICHUS IPOEKTOM.

BBonHas wacTe oTueTa JO/DKHA BKIIIOYATh IYHKTHI:  YCJIOBHME 3aJaud; MOPSAAOK
BBITIOJIHEHMSI; IPOTPaMMHO-aNapaTHbIE CPEJICTBA, UCIOIb3yEMbIE IIPU BBIIIOJIHEHUN PaOOTHI.

- OCHOBHasl 4acTh (onucaHue paboThl): ONUCAHUWE MH(POPMALMOHHOM CHCTEMBI; aHAIM3
npoliecca OpraHu3ay MPOSKTHPOBAHUS HHPOPMALIMOHHONW CUCTEMBI; POJIH.

OcHOBHas 4YacThb OTYeTa BKIOYAeT B ceOs: omucaHue HH(MOPMALMOHHOW CHUCTEMBI
(ITO) - Hanuume 3aKIIOYEHHST O BO3MOXHOCTH  pealiu3allid  IPOEKTa, COJEPXKAIIETo
PEKOMEH/ALMN OTHOCUTENIBHO pa3palOTKU CHUCTEMbI, 0a30Bble MPEUIOKEHUS MO 00BEMY
TpeOyeMoro Oro/pKeTa, YWCIy pa3pabOTUMKOB, BpPEMEHH U TpeOyeMoMy MpOTrpaMMHOMY
00€eCIeYeHNI0; aHAJIN3 OCYLECTBUMOCTH: YKa3aTh BO3MOXKHbIE POOJIEMBI U MyTH UX PELICHHUS;
POJIH YyYaCTHUKOB Tpymisl pa3padboTku I10.

- 3aKJIIOYCHHE (BBIBO/IBI);

- CIIMCOK UCIOJIb30BAaHHOW JIUTEPATYPBHI.

3amMTa OTYeTa 3aKJIIOYaeTcs B  IPEIbSBICHUM IPENOAABATENI0  MOJyYEHHbBIX
pe3yabTaToB B BUjE (paiina W JeMOHCTpalWy MOJYyYSHHBIX HABBIKOB MPHU OTBETAaX HA BOMPOCHI
npernoaBaTers.

KOHTpOJ’IbHI)Ie BOIIPOCHI

1. lpenoxure, KTOo OBl MOr YyYacTBOBaTh B (HOpPMHpPOBaHMM TpeOOBaHUN IS
YHHUBEPCUTETCKON CHCTEMBI PErHCTpali CTYJeHTOB. OOBsACHHUTE, MOYEMY IMOYTH HEH30EKHO,
410 TpeboBaHusl, cHOPMYITHPOBAHHBIE Pa3HBIMU JIMLIAMHU, OYAYT IPOTHBOPEUHBBHI.

2. PazpabarbeiBaercs cuctema [1O ans aBromaTu3anuu OMOIMOTEYHOTO Karaiora. JTa
cuctemMa OyneT cojaepaTh WH(OPMAIIMI0O OTHOCHUTEIBHO BCEX KHHUT B OuOIMOTEKE W OyneT
MoJie3Ha OMONMMOTEYHOMY TepcoHaly, aOoHeHTaM U uuTtaTensMm. Cucrema JOHKHA HMETh
CpelcTBa IPOCMOTpa KaTajlora, CpeacTBa CO3[JaHUs 3allpoOCOB M CPEICTBA, MO3BOJIIOLINE
MOJIb30BATENSIM PE3EPBUPOBATh KHUTH, HAXOIAIMECS B IaHHBI MOMEHT Ha pykax. Onpenenute
OCHOBHBIE OIIOPHbIE TOYKU 3PEHUSI, KOTOPbIE HEOOXOIUMO y4eCTh B CHEIU(PHUKALUU CUCTEMBI, U
MOKKUTE UX B3aUMOOTHOILICHHUS, UCTIONB3YS JUArpaMMy UE€papXuu TOUEK 3PEHUSL.

3. lns Tpex TOYeK 3peHHs, OIpeNeieHHbIX B cHcTeMe OHOJIMOTEYHOro Karajora,
YKQXXHUTE CEPBUCHI U COOTBETCTBYIOIIME JAHHBIE, KOTOPbIE OOECIIEYMBAIOTCS 3TUMHU TOYKAMH
3peHusi, U COOBITHSI, KOTOPBIE YIPABIISIOT STUMH CEPBHUCAMHU.

4. Kto momxeH mpoBOoAuUTh 0030p Tpebomaumii? Hapucyiite momens mporecca o030pa
TpeOoBaHUi.

5. Bama xoMmaHus HCIIONIB3YeT CTaHAApPTHBIM METOJ aHanu3a TpeboBaHuil. B mporecce
paboThl Bbl OOHAPYXKHIIM, YTO 3TOT METOJl HE YYUTHIBAET COLMAJIbHBIE (DaKTOPbHI, BaXKHBIC IS




CHUCTEMBI, KOTOPYIO BBl aHajdu3upyere. Baml pykoBOAUTENb Najl BaM SICHO IIOHSATh, KaKOMY
METO/Y aHaju3a HyXHO ciefoBaTh. OOCYIUTE, UTO BBI IOJDKHBI J€NIaTh B TAKOW CHTYaIlUH.

IIpakTHyeckas padora S. UndpacTpyKTypa NpOeKTHPOBAHUSI HHHOBALMOHHBIX
HH/KEHEePHBbIX peleHuil

Hear pabGorbr: O3nHakomiieHue c¢ Mmeroposnoruel IT-meHemKMeHTa B yIpaBieHHH
NPOEKTaMHt; U3yUYE€HUE OCHOBHBIX 3JIEMEHTOB OINpeeNieHus], PEACTaBIeHUs, POCKTUPOBAHUS U
MOJIETTUPOBAHUS IPOIPAMMHBIX CHCTEM.

[TpakTnueckas paboTa HampaBieHa Ha O3HAKOMJIEHHE C OCHOBHBIMU JJIEMEHTaMH
OIIpEe/IENIEHUs], NPEACTABICHUS, MPOCKTUPOBAHUS M MOJEIUPOBAHUS NPOTPAMMHBIX CHCTEM C
nomoulbto si3pika UML, mosydyeHune HaBBIKOB MO TNPUMEHEHHIO JIaHHBIX 3JIEMEHTOB s
MOCTPOCHUS 00BEKTHO-OpUEHTHPOBaHHBIX Mozeneit UC Ha ocHOBaHUM TpeOOBaHUH.

TpebGoBaHus K pe3yibTaTaM BHINOIHEHHS MPAKTUUECKONH paboThI:

- MOZEJIb CUCTEMBI JOJDKHA COAEpXkaTh: JHMarpaMMy BapHaHTOB HCIOJIb30BaHUS;
ayarpaMMmbl B3aUMOJEHCTBHS JJI KaKJOTO BapHaHTa HCIOJb30BaHUS; OUarpammy KJaccos,
MO3BOJISIOINAs peann30BaTh Bech onucaHHbI (yHKIMoHan HC; 00beIUHEHHYIO IuarpaMMmy
KOMITOHEHTOB M pa3MelIeHHUS;

- JUIS KJIACCOB yKa3aTh CTEPEOTHIIBI;

- B 3aBHCHMOCTH OT BapuaHTa 3aJaHus JuarpaMma pa3MelleHusi ToJDKHA MOKa3bIBaTh
pacnosoKeHue KOMIIOHEHTOB B paclpeAeI€HHOM IIPHIIOKEHUN.

OcHoBBI TEOPUH

O0mme cBegenns 00 00bexkTHOM Moaeauposanun UC

CymiecTByeT MHOKECTBO TEXHOJIOTMH M WHCTPYMEHTAJIBHBIX CPEJACTB, C MOMOIIBIO
KOTOPBIX MOXKHO PEajM30BaTh B HEKOTOPOM CMbICIE ONTHUMaibHbIN mpoekT WC, HaumHas c
JTama aHaju3a M 3aKaH4YMBas CO3JIaHUEM NPOrpaMMHOro Koja cucrteMbl. B OonbuIMHCTBE
CIIy4aeB 3THU TEXHOJIOTUH NPEABSBISAIOT BECbMa KECTKHE TpeOOBaHUs K MPOLIecCy pa3pabOTKU U
UCIIOJIb3YEMBIM pecypcaM, a IMOMNBITKA TPaHCHOPMHUPOBATH MX O] KOHKPETHBIE MPOEKTHI
OKa3bIBAIOTCSl Oe3yCrHelmHbIMU. DTH TexHosoruu npexacraBieHsl CASE-cpencTBaMu BepXHEro
ypoBHs nin CASE-cpeactBamu nosHoro skusHeHHoro nukia (upper CASE tools nnm full life-
cycle CASE tools). OHu He NMO3BOJISAIOT ONTUMHU3UPOBATH JEATEILHOCTh HA YPOBHE OTAEIBHBIX
AJIEMEHTOB IMPOEKTa, U, KaK CJIEJCTBUE, MHOTHE Pa3pabOTYMKU NMEPEelUId Ha TaK Ha3blBaeMble
CASE-cpenctBa nmxHero ypoBHs (lower CASE tools). OgHako OHM CTONKHYITUCH C HOBOU
npobieMoil — mpobaeMoil opraHu3ali B3aUMOJCHCTBUS MEXIY pa3IMYHBIMH KOMaHJaMH,
peaIN3yIOUMU IPOEKT.

YHupUUMPOBAHHBIN A3bIK 00bEeKTHO-OPHEHTHPOBAHHOI0 MO/AEIMPOBAHUSA

YHUPUUUPOBAHHBIN SA3bIK  OOBEKTHO-OpPUEHTHPOBAaHHOTO MojenupoBanus Unified
Modeling Language (UML) siBusicst cpeiacTBOM JOCTHXKCHHS KOMIIPOMHCCA MEXKIY AITHMHU
noaxogamu.  CyliecTByeT — JOCTaTOYHOE  KOJIMYECTBO  MHCTPYMEHTAIbHBIX  CPEICTB,
noanepkuBaOmuX ¢ nomonisio UML sku3HEeHHBIM 1MKI  WH(GOPMAIMOHHBIX CUCTEM, U,
oxHoBpeMeHHo, UML siBisieTcst JOCTaTOYHO TMOKUM JJIsi HACTPOMKHU M MOAJICPKKHU CIIEHUPUKU
NeSITeIbHOCTH Pa3IMYHBIX KOMaH/ pa3paboTUHKOB.

Co3nanne UML Hauanoce B okTsi6pe 1994 r., xorma xum Pam6o u I'pagu byu u3
Rational Software Corporation ctamm pabortaTe Hax oObeauHEHHEM cBomX MeToqoB OMT u
Booch. B nacrosiiee Bpemsi koHcopiuyM mnosb3oBareneit UML Partners Bximouaet B cebs
MpeJcTaBuTeNIed TakuX TIpaHIOB HHPOPMAIMOHHBIX TexHonorui, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npexncrasnsier c000i1 00bEKTHO-OPUEHTUPOBAHHBIN S3bIK MOJEIIUPOBAHUS,
o0afaromuii ciaeyroIuMI OCHOBHBIMU XapaKTePUCTUKAMU:

- SIBJISIETCS SI3bIKOM BHU3YaJlbHOTO MOJENTUPOBaHUS, KOTOPHIH oOecrneuynuBaeT pa3paboTKy
penpe3eHTaTUBHBIX MOJIENel JUIsl OpraHM3allii B3aMMOJEHCTBHS 3aKa3uumka M pa3paboTunka
NC, paznuunsbix rpynn pazpadorunkoB UC;



- COJIEP’KUT MEXAHU3MBbI PaCIIMPEHUs] U CHeMaIU3aluy 0a30BbIX KOHUIECIIUN S3bIKa.

UML — 5310 craHmapTHas HOTalMs BHU3YAJIBHOIO MOJEIUPOBAHMUS IMPOTrPaMMHBIX
cucrteM, mpuHATas KoHcopiumymoM Object Managing Group (OMG) ocenpto 1997 1., u Ha
CETOJHSIIHUN J€Hb OHAa TOJJIEPKUBACTCS MHOTHMH OOBEKTHO-OpueHTHpoBaHHBIMH CASE-
IIPOAYKTAMH.

UML BkitoyaeT BHYTpEeHHHUI HaOOp CPEICTB MOJIETUPOBAHUS, KOTOPbIE ceiiuac MPUHSTHI
BO MHOTMX METOJaX M CpEACTBAX MOJCIUPOBaHUA. OTH KOHLENIMU HEOOXOJUMBI B
OOJIBIIMHCTBE MPUKJIAAHBIX 3ajla4, XOTS HE KakJas KOHLEMIMS HeoOXoauMa B KaXKJIOoM dacTu
Ka)KI0ro npuiiokeHus. Ilonp3oBaTensm s3blka NpeaoCTaBIeHbl BO3SMOKHOCTH:

- CTPOUTh MOJIEJIM Ha OCHOBE CpEACTB sjpa, 0e3 HCIOIb30BaHUS MEXaHU3MOB
pacupeHus i OONbIIMHCTBA TUIIOBBIX MPHIIOKEHUMN;

- 100aBIATH MPU HEOOXOAMMOCTH HOBBIE 3JIEMEHTHI U YCIOBHbIE 0003HAYEHUS, €CIIU OHU
HE BXOIAT B SAPO, WIM CIEIHATU3UPOBATh KOMIIOHEHTBI, CUCTEMY YCJIOBHBIX 00O3HaueHUI
(HOTaIMI0) U OTPaHUYEHUS AJI1 KOHKPETHBIX MPEJAMETHBIX 00JacTel.

S3eik UML

Auarpamma
EAPNEHTOE
MCMONB30BAHMA

[ I J

Anarpamma Anarpamma
Knaccoe COCTOAHMA

Ouarpamma
NoCNe]0BaTeNL-
HocTedh

Auarpamma
AEATENBHOCTH

HuTerpuporannan
uoAens CNoXHOW
CHCTEMbI

Auarpamma Awarpamma Avarpamua
KDONEpaLMH KOMNOHEHTOR PaIBEpTLIBAHMA

Pucynok 3.1 - IHTerpupoBaHHas MOZEIb CII0KHOM cUCTeMBI B HOTaluu s13pika UML

Crangapt UML npeanaraer cienyroomuii HaO0op AvarpaMm JUisi MOAEIUPOBAHUS:
1. inarpamMMbl BapuaHTOB HCIIOJB30BaHMA (use case diagrams) — JUisi MOJECIUPOBAHUS
OM3HEC-MIPOIIECCOB OpraHM3aIliil M TPeOOBaHUH K CO3/IaBa€MON CUCTEME);
2 nuarpammbl  kiaccoB  (class diagrams) — ans  MOAETMPOBAHUS CTaTHUECKOM
CTPYKTYpBI KJIACCOB CHCTEMBI M CBS3EU MEKY HIUMU;
3. auarpaMmebl ioBenieHus cucteMsl (behavior diagrams):
3.1 amarpammel B3aumoercTBus (interaction diagrams):
3.1.1 quarpaMmsl nocieoBaTenbHOCTH (sequence diagrams) u
3.1.2 xooneparuBHble  nuarpammsel  (collaboration diagrams) — ans
MOJICJIMPOBAHMs Ipoliecca OOMEHa COOOILEHUSIMH MEXy 00BbEKTaMu;
3.2 nuarpamMmbl  cocTosiHMM  (statechart diagrams) — Ui MoJenMpoBaHUA
NOBECHHUS OOBEKTOB CHCTEMBI NPHU MEPEXOE U3 OJTHOIO COCTOSHUS B IPYToO€;
3.3 nuarpamMmbl  JesiTenibHOCTe (activity diagrams) — Ui MOAEIMpPOBAaHUS
MOBEJICHUS CHUCTEMbl B pPaMKax pa3jIMYHbIX BAapUAHTOB MCIIOJIb30BaHUSA, WIH
MOJICTTMPOBAHUS ICSITEIbHOCTEN;
4. nuarpammbl peanuszauuu (implementation diagrams):
4.1 nuarpaMMbl  KOMIIOHEHTOB (component diagrams) — uisi MOAEIUPOBAHUS
UepapXuu KOMIOHEHTOB (TIOICUCTEM) CUCTEMBI;
4.2 nuarpamMmbl  pa3BeptThiBanus (deployment diagrams) — misi MoaeIUpOBaHUS
(bU3NUECKO apXUTEKTYPbI CUCTEMBI.

JAmarpaMMbl BApHAHTOB MCIIO0JIL30BAHUS

[TonsiTe BapmaHTa wucHonb30BaHUs (use case) BrepBble BBen MBap SkoOcoH u
npuaal €My TaKyl 3HAuYMMOCTh, YTO B HACTOSIIEE BpeMs BapHAHT WCIOJIb30BAHUS
MPEeBPaTUIICS B OCHOBHOM 3JIE€MEHT Pa3pabOTKH U IUIAHUPOBAHHSI MPOCKTA.



Bapuant wucnonp3oBaHMS — IMpeACTaBIseT co0OM  MocienoBaTelnbHOCTh JIeHCTBUI
(TpaH3akuMii), BBIOJHAEMBIX CHUCTEMOHW B OTBET Ha COOBITHE, HHUIIUHPYEMOE HEKOTOPHIM
BHEIIHUM  OOBEKTOM (ACHWCTBYIOIIUM  JIMLOM). BapuaHT HCHOJIB30BaHHS  ONMKMCHIBACT
TUMUYHOE B3aMMOJICHCTBUE MEXKIY TOJIb30BaTelIeM M cuctemMoil. B mpocreiimiem ciydae
BapMaHT WCIOJb30BAHUS OINpENesIeTcss B Ipoliecce OOCYXKIEHHUS C IOJb30BaTelIeM Tex
¢byHKIUMi, KOoTOpele OH XoTen Obl peanu3oBarh. Ha s3pike UML BapuaHT wHCIONIb30BaHUSA
n300paXkaroT CIeIyoIUM 00pa3oM:

BapMaHT HCNONEZ0BaHKMA

Pucynox 3.2 - BapuaHT ucnoyib30BaHus

JeiicTByromee auuo (actor) — 3To0 poJib, KOTOPYIO MOJIb30BATENb UTPAET M0 OTHOLICHHIO
K cucrteMe. JlefcTByromuye Jula MpeACcTaBIsioT cOOON pojiM, @ HE KOHKPETHBIX JIIOJeH WiIH
HalMeHOBaHUs paboT. HecMoTps Ha TO, 4YTO Ha JUarpaMMmMax BapUaHTOB MCIOJIb30BAHUS
OHHU H300pa)xkatoTCsi B BUJE CTUIM30BAaHHBIX YEJIOBEUECKUX (QUIYpOK, NEHCTBYIOILIEE JIHIIO
MOJKET TakKe ObITh BHEIIHEH CHUCTEMOM, KOTOpol HeoOXoauMa HEKOTopas HHGOpMaIus oT
naHHOM cucteMbl. [loka3piBaTh Ha quarpamMme JIEHCTBYIOIIMX JIUI[ CIEAYeT TOJIBKO B TOM
cllyyae, KOrja MM JeHCTBUTENbHO HEOOXOAMMBI HEKOTOpble BapuaHThI Uclosib3oBaHUs. Ha
s3pike UML nelicTByromiye uia npeACcTaBIsioT B BUIE QUTYD:

Pucynok 3.3 - JleiicTByroree JUiio (aKTep)

JleiicTBytomue Nuiia JIEISITCS Ha TPU OCHOBHBIX THIIA!

- TI0JI30BATEIIH;

- CHCTEMBI;

- IPYTUE€ CUCTEMBI, B3AMMOICHCTBYIOIINE C JAaHHOM;

- BpeMsl.

Bpemsi cTaHOBUTCS JEHCTBYIOIIMM JIMIIOM, €CIIM OT HEro 3aBHCHUT 3aIlyCK KaKuX-TH00
COOLITHUH B CUCTEME.

IlocranoBKa 321244 K NpaKTH4YecKOM padore 5

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHrall.

2. IlocTpoiite nuarpaMmy BapHaHTOB MCTIOIB30BaHUS TSl BBIOpaHHON MH(GOPMAITMOHHON
CUCTEMBI.

3. BeimmosiauTe peanu3anuo BapHAHTOB WCTIOJIb30BaHMS B TepMHUHAX
B3aMMOJICHCTBYIOMIUX OOBEKTOB M IMPEACTABISIONIYI0 CO00il HaboOp Auarpamm:

3.1 quarpamMm KjiaccoB, pealu3yIONIMX BapUAHT UCIOJb30BAHMUS;

3.2 guarpaMM B3aUMOJEHUCTBHUS (IMarpaMM MOCJIEIOBATENBHOCTH M KOOMEPATUBHBIX
auarpamMM), OTpaXKaloUIMX B3aUMOJIEHCTBHE OOBEKTOB B MPOIECCe pealu3alliid BapuaHTa
HCIIOJIb30BaHUS.

4. Pa3nenuTh Ki1acchl MO MakeTaM, UCIIOJIb3Ys OJIMH U3 MEXaHHU3M pa3OueHusl.

5. IlocTpoiite nuarpaMMy COCTOSIHUH JUIsi KOHKPETHBIX OOBEKTOB HH(POPMALMOHHON
CUCTEMBI.

6. IloctponTs OTYET, BKIIOYAIOIIMN BCE IIOJYYEHHBIE YPOBHHM MOJEIH, OIHMCAHHE
(GyHKIIMOHATIBHBIX OJOKOB, TOTOKOB JTAaHHBIX, XPAHWIMIL U BHEIIHUX 00beKTOB. IIpencraButh
OTYET IO MPAaKTUUECKOH paboTe A 3aIIUTHI.



BapuaHThl HHIMBUAYAJIbHBIX 32IaHUI

B cooTBercTBHM ¢ yKa3aHHOW TpEAMETHOW OO0JAcThI0O M KJIAacCOM pa3pabaTbiBaeMoOu
WH(GOPMAIIMOHHON CHCTEMBI TIOCTPOUTE TUArpaMMy BapHAaHTOB HMCIIOJNB30BAHUS AJIs1 BRIOPAHHOMN
MH()OPMAITMOHHOW CUCTEMBI, BBITIOJHUTE PEAM3AIMI0 BAPUAHTOB HCIOJIb30BAHUS, MOCTPONTE
JIUarpaMMmy COCTOSTHUH 7Sl KOHKPETHBIX 00BEKTOB MH(POPMAITMOHHON CHCTEMBI.

Tabmuma 5.2 — UnaguBuyaibHBIC 3a/1aHUS

Ne | [IpeametHas 061acTh Kinacec UC

1 Ckian MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTre CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTan B2B

7 CTpouTenbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBeicHIE W C ynpasnenus
9 WudpactpykTypa npeanpusTus CHIIp

10 | AnnapatHas ”HGPACTPYKTypa MPEANPHUSITH DKcnepTHasi cucTemMa

ConepxaHue oT4yeTa

[lo BbImonHEHHON paboTe cocraBisgercs oT4eT. OTYET BBHIMOIHACTCS B DJICKTPOHHOM
Buje. [1o BeIMONHEHHOMY OTUETY MPOBOIUTCS 3aIUTa MPAKTUYECKON pabOTHI.

OTueT MO NpPaKTUYECKOH pabdoTe MOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAs 4acTh;

- OCHOBHasi 4acTh (omHMcaHue paboThl): JAMarpaMma BapUaHTOB HCIIOJIB30BAHUS
MH(GOPMALIMOHHON CUCTEMBI, TuarpaMMa COCTOSIHUM J71s1 00bEKTOB MH(OPMALIMOHHON CUCTEMBI;

- 3aKJIF0OYCHUE (BBIBOJIBI).

BBosiHas yacTh 0T4ETA JOJIKHA BKJIFOYATh ITYHKTHI:

- YCIIOBUE 3a]1a4H;

- IOPSIIOK BBIITOJIHEHMSL.

- IPOrpaMMHO-aIapaTHbIE CPEICTBA, UCIOIb3yEMbIE ITPU BBIMOJIHEHUH PaOOTHI.

3amuTa OT4YeTa 10 MPaKTUYECKO paboTe 3aKiI04aeTcs B MPeIbsBICHUH MPENo/1aBaTeio
MOJIyYEHHBIX PE3yJIbTaTOB B BUAE (hailyia M JEMOHCTpAIMK MOJYYCHHBIX HaBBIKOB IMPHU OTBETAX
Ha BOITPOCHI IPENOIABATEIIS.

KonTpoJbHbIe BOIPOCHI

1. [laiiTe onpeneneHne NOHATUIO «BAPUAHT UCTIOIb30BAHUS.

2. Kakue TuIibl CBA3M MOTYT NPUCYTCTBOBATh HA JUArpaMMe BapUAHTOB UCTIOIb30BAHUS?
3. [aiite onpeneneHne NOHATHIO «ICHUCTBYIOIIEE JIUIOY.

4. Kakue THIBI COOOIIEHUI MOTYT PUCYTCTBOBAThH HA IUarpaMMax B3auMOJICHCTBUS?

5. JlaiiTe onpejesieHne MOHATUIO KJIacc, 00BEKT Kilacca.

6. KeM u 17151 4ero Mo>keT ObITh UCTIOIB30BaHA [UarpaMma pa3MenieHus?

IIpakTnyeckas padora 6. UHcTpyMeHTaIbHOE 00ecniedeHHe OHTOJIOTHYeCKOro
MOACTUPOBAHUA l/IH(l)OpMaIII/IOHHI)IX CUCTEM

Heanb padorbl: M3yueHne TEXHOIOTUM KOHTPOJS KadyecTBa MPOEKTOB WH(POPMALMOHHBIX
CHCTEM

[IpakTuueckass pabora HampaBlieHa HAa O3HAKOMJICHHE C OCHOBHBIMHU TOHSATHUSIMU
METOJIOJIOTUH YIIPABJICHHS MPOECKTaMH, MTOJTYUYECHHE HABBIKOB [0 MPUMEHEHUIO JAHHBIX MOHITUI
MIPH TIOCTPOSHUH TINIaHA MPOEKTa, MOCTPOCHUs rpaduka padoT, pacnpeneneHus: UCIIOTHUTENEH,




yOpaBIEHUS pUCKAMH, U3YYEHHE METOAOB  YNpPaBICHUS  KAYeCTBOM  INPOCKTHPOBAHUS
MH(OPMAIMOHHBIX CHCTEM

TpeboBaHus K pe3ybTaTaM BBIIOIHEHUS PaOOTHI:

[TocTpouts MOzIENH YIIPABIECHUS IPOEKTOM, BKIIOYAIOIIYIO:

- OIIPEJICTICHUE BCEX ATANOB IPOEKTA, 3aBUCHUMBIX ITAlOB, ONPEAEICHHUE JJINTEIbHOCTH
JTAaroB;

- IIOCTPOCHME HA OCHOBE IOJYUYEHHBIX JaHHBIX CETEBOM M BPEMEHHOW Juarpamwm;

- MOCTPOEHUE JUarpamMmbl pacrpeaeneHus: pabOTHUKOB I10 Tanam;

[Ipn ompeneneHun sTama ykKasblBaeTCs €ro Ha3BaHME — OTpaXKkawollee CyTh 3Tama
(Hampumep, ONpeaeNIeHHEe I0JIb30BATEIbCKUX TpeOOBaHMN, NPOEKTUpPOBaHHE HHTEpdeiica);
3TAINoOB JOJKHO OBITh HE MEHee 7, B IMPOEKTe 3aJeCTBOBAHO 3 yeloBeKa MepcoHana (Tpymnmna
pa3pabOTUHKOB).

OcHoBBI TECOpUH

I[InanupoBaHue npoexkTa

VYnpasieHue nporpaMMHBIM MPOEKTOM 3aBUCHUT OT MPABMIIBHOTO IIAHMPOBAaHUS padoT,
HEOOXOJUMBIX JUIsl €ro BbIMOJIHEHUA. [lmaH momoraeT MeHemKepy NIpeaBUIETh MPOOJIEMBI,
KOTOpble MOTYT BO3HMKHYTh Ha Kakux-1u0o »srtamax co3zanus 11O, u paspaboratsb
MIPEBEHTUBHbIE MEpPbI I WX MpeAynpexjaeHuss wiu pemeHus. [lnan, paszpa®oTaHHbI Ha
HA4YaJIbHOM JTale IMPOEKTa, PacCMaTPUBAETCS BCEMHU €r0 YYaCTHUKAMM KaK pPYyKOBOAILUI
JOKYMEHT, BBIIIOJIHEHUE KOTOPOI0 JOJKHO IMPUBECTU K YCIEIIHOMY 3aBEPIICHHUIO MPOEKTA. DTOT
NEpPBOHAYAJIbHBIA IJIaH JTOJDKEH MAKCUMAaJIbHO IOAPOOHO OMMCHIBATh BCE 3TAlbl pealu3aluu
npoekta. Kpome pa3paboTku miiaHa npoekTa, Ha MEHEIKepa JIOXKUTCS 00513aHHOCTh pa3padOoTKU
JPYTUX BUAOB IUIAHOB. DTH BU/IbI IUIAHOB KPATKO ONMMcaHbl B Tabuune 3.1.

B nuctunre 1 nmokasan npouecc miuanupoBanus cozganus 110 B Bune ncesgokoaa. 31ech
CZIE€JIaH aKIIEHT Ha TOM, YTO IIJIJaHMPOBAaHUE — 3TO MTEpalMOHHBIA npouecc. I[Tockonpky B mpo-
LIECCE BBINOJIHEHHUS MPOEKTa MOCTOSHHO MOCTYNaeT HoBas MHGpoOpMalus, IUIaH JOJDKEH pery-
JSIPHO TepecMaTpuBaThes. BaxkHbiMu (pakTOpamMu, KOTOpbIE JOJDKHBI YUUTBIBATHCS MPU paspa-
0OTKe IJ1aHa, SBJSIOTCS (PMHAHCOBBIE U JIEJIOBbIe 00s3aTeNbCTBA opranu3anuu. Eciu onu usme-
HSIIOTCSI, 9TH U3MEHEHHUS TaKKe JOJDKHBI HAMTH OTpa)KeHHe B I1aHe padorT.

Tabaunua 4.1 - Buabl nnaHoB

IInan Ormcanue

[Tnan kauecTBa OnuceiBaeT CTAaHAAPTBI W MEPONPHATHS IO TOJJEPKKE KadyecTBa)
aszpabarpiBaemoro 110

[Iman arrecranun OnuchIBaeT CrocoObl, pecypchl U MepeueHb paboT, HEOOXOAUMBIX ISl aTH
TECTAllMK TPOrPAMMHOMN CUCTEMBI

[Tnan  ynpasnenust ONUCHIBAET CTPYKTYPY U NPOLIECCHI YIIPaBIEeHUs KOH(pUTypauei
KOH(urypauuen

[Inan conpoBoXk- [[Ipennaraer miuaH MeporpuiaTuii, Tpedyromuxcs as conpoBoxaenus [10 B
nenus 110 [POLIECCE €r0 IKCIUTyaTalluH, a TAKKE PacyeT CTOMMOCTH COITPOBOXKICHHUS 1
HEOOXO0IUMBIE JIJIsI 3TOTO PECYPCHI

[Inan mo ympasie- ONKUCBIBAET MEPONPHUATHS, HAlpaBICHHbIC HA MOBBIIICHUE KBAJIM(UKALINH
HUIO MIEPCOHAJIOM  [4JICHOB KOMaHIbl pa3pabOTYHKOB

JIuctunr 1. IIponecc niiaHupoBaHUA NMPOEKTA

Omnpenenenne NPOEKTHBIX OTPaHUYEHUI

[TepBoHayasibHas OLICHKA MApaMETPOB IPOEKTA

OmnpeneneHne 3TanoB BBIIOJHEHUS IPOEKTA U KOHTPOJIBHBIX OTMETOK
while noka npoekT He 3aBepIIUTCS WK He OyJeT OCTaHOBJIEH loop
CocraBienue rpaduka padot

Hauano BeimonHeHus paboT



Oxunanvue OKOHYaHHs OYePEIHOro dTama paboT

OTtciexuBanue XO04a BBITTIOJTHCHUS pa60T

[TepecMOTp OIIEHOK MapaMeTPOB MPOEKTA

N3menenue rpaduka padbot

[TepecMOTp MPOEKTHBIX OTPaHUYCHUN

if (Bo3nmkIa mpobaema) then

[TepecMOTp TEXHHUUECKUX WIIM OPTAaHU3AIMOHHBIX TTAPaMETPOB MPOEKTa
end if

end loop

KoHTpoJibHBIC 0TMETKH 3TanoB pador

Menemxepy s opranuzaruu nporecca co3ganus [10 u ympasiaeHuss UM HeoOXoauMa
uHpopmanus. [Tockonbky caMo IporpaMMHoOe oOecrieueHre Heocs3aeMo, 3Ta YIpaBleHUECKas
nH(popMalus MOXKET ObITh MOJy4YeHa TOJIbKO B BHJI€ TOKYMEHTOB, OTOOpa)XKaroIIMX BHIIIOJHEHHUE
OYepeHOro 3Tamna pa3padoTKU MPOrpaMMHOTO MpoaykTa. bes aToit mHpopMaLuu HeNb3s CyAUTh
O CTENEeHH TOTOBHOCTH CO3/aBa€MOro TMPOAYKTa, HEBO3MOXXHO OLEHUTHh IPOU3BEICHHBIC
3aTpaThl WIK U3MEHHUTH TpapuK padoT.

[Ipy 1uTaHMpOBaHMM TpoOIlecca OMNPEAENSIOTCS KOHTPOJbHBIE OTMETKH—  BEXH,
OTMEYAIOIIMe OKOHYAHHE OIpeNIeIeHHOro 3Tama pabor. s Kakaod KOHTPOJIBHONW OTMETKU
CO3/1aeTCsl OTYET, KOTOPBIH MPEOCTaBISAETCSI PYKOBOJCTBY IMPOEKTA. DTH OTUETHI HE JOJIKHBI
ObITh OOJBIIMMH OOBEMHBIMHM JOKYMEHTAaMH; OHHM JOJDKHBI MOJBOJIUTH KpAaTKHE HWTOTH
OKOHYaHHs OTIEIbHOIO JIOTHYECKH 3aBEpPUICHHOTO 3Tama MpOoeKTa. JDTalloM HE MOXKET ObITb,
HanpuMmep, "Hamucanme 80% koma mporpamm", IOCKOJBKY HEBO3MOXXKHO IIPOBEPHUTH
3aBeplIeHHEe TaKoro "3rama'; KpoMe Toro, noJo0Has HHpopMaIus NpakTUYECKu Oecrone3Ha s
yIpaBJIeHUs, MOCKOJIBKY 37IeCb HE OTOOpaXkaeTcsl CBs3b 3TOro "srtama" ¢ APYTUMH STaramMu
co3ganus I10.

OObIYHO TO 3aBEPLICHUHM OCHOBHBIX OOJBIIMX JTaloB, TakuX Kak pa3paboTka
crenu@uKanuy, TPOeKTUPOBaHHWE M T.M., 3akazuuky [IO mpegocTaBistOTCS pe3ynbTaThl UX
BBITIOJIHEHHSI, TAaK Ha3blBa€Mble KOHTPOJIbHBIE IPOEKTHBIE HJIEMEHTBI. OTO MOXET OBITh
JOKYMEHTAIMsI, MPOTOTHUI MPOrpaMMHOT0 MPOAYKTa, 3aKOHYeHHbIe mojacuctembl 1O u T.1.
KoHTponbHbIE MPOEKTHBIE IEMEHTHI, MpefocTaBisemble 3aka3uuky [IO, moryt coBmagars c
KOHTPOJIbHBIMH OTMETKaMH (TOUYHEee, ¢ pe3yJbTaTaMU BBINOJIHEHMsI Kakoro-nubo srtama). Ho
oOpaTHOe yTBepXaeHHEe HeBepHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHE IPOCKTHHIE
pe3yNIbTaThl, KOTOPBIE HCTIONB3YIOTCS 711 KOHTPOJISI 332 XOJIOM BBITIOJIHEHUS MTPOEKTa, U OHM, KaK
IIPaBUJIO, HE MIPEIOCTABIAIOTCA 3aKa3uuKy 110.

Jlns ompeneneHuss KOHTPOJIBHBIX OTMETOK Bech mporiecc coznanus [1O nomxeH ObITh
pa3dbUT Ha OTHENbHBIE ATalbl C YyKa3aHHbIM "BBIXOAOM" (pe3ysibTaTOM) KaKJIOro JTara.
Hanpumep, Ha pucynke 4.1 mokazaHsl 3Tamsl pa3padboTku crienupukanuy TpeOoBaHuil B ciyyae,
KOIZia Juis €€ NMPOBEPKU HUCIIOJIb3YETCSl MPOTOTUIl CUCTEMBI, & TAKXKE IPEICTABJICHBI BBIXOJHBIE
pe3ynbTaThl (KOHTPOJbHBIE OTMETKH) KaXJIOTro JTama. 3AeChb KOHTPOJbHBIMU TPOEKTHBIMU
AJIEMEHTaMHU SIBJIIIOTCS TpeOOBaHMA U crienupuKays TpeGoBaHUH.

TR
OCyLlecT-
BAMOCTH

Adanva
TpEEOaRHIA

¥

CrcTesnme

TpefoBaHnR

) Monsd0BaTeAbCRE
Drwer pefonarien

Pucynok 4.1 - Dramnsl nporiecca pa3padoTKu crerupuKamm



I'papuk pador

CocraBnenue rpauka - 0JJHa U3 CaMbIX OTBETCTBEHHBIX paOOT, BHIITOJIHAEMbIX MEHEIKe-
pOM mpoekTa. 3AeCh MEHEIKEP OLICHUBAET JJIUTEIBHOCTD IIPOEKTAa, ONPENENSIET PECYpChl, HE-
00XO0JUMBbIE JIJISl pealin3allii OTAENIbHBIX 3TalloB padoT, U MPEACTaBIsAeT UX (3TAlbl) B BUJAE CO-
IJIACOBAaHHOM IMOCe0BaTENbHOCTH. Eciau gaHHBIA NPOEKT Mog00eH paHee peain30BaHHOMY, TO
rpaduk paboT MociieJHero MpoeKkTa MOXKHO B3SITh 32 OCHOBY JUIs JlaHHOTO mpoekTta. Ho 3atem
CIIEAy€eT y4ecThb, UTO Ha OTAEIbHBIX 3TallaX HOBOT'O IPOEKTa MOTYT HUCIIOJIb30BATHCS METOMBI U
MOJIXO/Tbl, OTJIMYHBIE OT UCIOIb30BAaHHBIX paHee.

Ecnu nmpoekt sBisieTcss MHHOBAIIMOHHBIM, INE€PBOHAYAIbHbIE OLCHKH JUIUTEIIBHOCTH H
TpeOyeMBbIX PECypcOB HaBepHsKa OyAyT CIMIIKOM ONTUMHUCTHUHBIMH, AK€ €CIU MEHEKEp
MOTIBITAETCS MPEAYCMOTPETh BCE BO3MOYKHBIE HEO)KUAAHHOCTU. C ATON TOUKU 3pEHUS] NPOEKTHI
co3nanus [10 He oTiMyaroTcs OT OOJBIIMX MHHOBALMOHHBIX TEXHHUYECKUX MpoekToB. HoBbie
a’poropThl, MOCTBl M JaXe HOBble aBTOMOOWJIM, Kak IPaBUJIO, MOSBISIOTCS T03XKe
MEepPBOHAYAIILHO OOBSIBICHHBIX CPOKOB MX CHAYM WM MOCTYIUICHHMS Ha PBIHOK, Y€MYy NMPUYUHOMN
SBIISIIOTCSI HEOXKHMJJAHHO BO3HUKIIME MPoOIeMbl U TpyIHOCTH. IMeHHO mosToMy rpaduku padoT
HEOOXOJUMO TOCTOSTHHO OOHOBJISITH MO Mepe MOCTYIUIEHUS HOBOM HHQOpMAIMH O XOJe
BBITIOJTHEHMSI IPOEKTA.

B nmporecce coctaBinenus rpaduka (pucyHok 4.2) BeCh MacCuB pabOT, HEOOXOIUMBIX JIJIst
peanu3aluy MpoeKTa, pa3duBaeTCsl Ha OTJENbHBIC ATAIlbl U OLIEHUBAETCS BpeMs, Tpeodytorieecs
JUIS BBITIOJIHEHUS KaJ10T0 dTana. OObIYHO MHOTHE 3Talbl BBITOJIHAIOTCA NapaienbHo. ['paduk
paboT MOJDKEH NpeaycMaTpuBaTh 3TO M pacHpeAessTh MPOU3BOACTBEHHBIE PECYPCHl MEXITY
HUMHU HauOosiee ONTHMalbHBIM 0Opa3oM. HexBaTka pecypcoB AJis BBIIOJHEHHUS KaKOro-inbo
KPUTHYECKOI'O JTara - yacTasi IpUurHa 3a€pKKU BBIIIOJIHEHHS BCETO MTPOEKTA.

JuTenbHOCTh ATAoB OOBIYHO JAOJKHA OBITH HE MeHbIIe Henenu. Ecnu ona Oyier MeHb-
111€, TO OKaKETCSl HUKE TOYHOCTH BPEMEHHBIX OLICHOK 3TAIIOB, YTO MOJKET NPUBECTH K YaCTOMY
nepecMoTpy Tpaduka pabor. Takke mermecooOpa3HO (B acleKTe YMNPaBICHUS TMPOEKTOM)
YCTaHOBUTh MAKCUMAJIbHYIO JUIMTEIBHOCTh 3TAIlOB, HE MpeBblmaronryto 8 ninn 10 Henens. Ecin
€CTh 3Talbl, UMEIOIIKEe OONBIIYIO JUIMTEIBHOCTh, UX CIEAYyeT pa3OuTh Ha ATAlbl MEHbIICH M-
TEIBHOCTH.

[Ipu pacyere NIMTETBPHOCTH 3TAllOB MEHEKEpP JIOJDKEH YUYUTHIBATh, YTO BBIIIOJIHEHUE
mro6oro 3Tana He oboiaeTcs 6e3 OOIBIINX WK MAJIEHBKUX MPobiieM U 3ajepkek. PaspaboTunku
MOTYT JOMYCKaTh OIUMOKH WJIM 3aJ€pKUBaTh CBOIO PabOTy, TEXHUKA MOKET BBIUTH U3 CTPOS
nu0o0 ammapaTHbIE WM TPOTrpaMMHBIE CPEACTBAa MOJAEPKKH Ipolecca pa3padOTKH MOTYT
MOCTYIUTh C OmNo3JaHueM. Eciu NpoekT HWHHOBAIMOHHBIM W TEXHUYECKH CJIOXHBIA, 3TO
CTaHOBHTCS JIOTIOJIHUTEIBHBIM (DAKTOPOM TOSIBICHUS HEMIPEIBUACHHBIX MPOOJIEM U yBETHUCHHS
JUITTEIBbHOCTH peau3aliy MPoeKTa 10 CPAaBHEHUIO C IEPBOHAYAILHBIMU OI[CHKaMHU.

Kpome BpeMeHHBIX 3aTpaT, MEHEIKEp [JOJDKEH pacCuuTaTb JpYyIHME pECYpPCHI,
HEOOXOAMMBIC JJISI YCIEIIHOTO BBITIONHEHUs Kaxxjoro dTtama. OcoOblii BUI pecypcoB — 3TO
KOMaHJa pa3pabOTYMKOB, PUBJICYCHHAs! K BBINOJIHEHHUIO MPOeKTa. [[pyrumMu BUIaMH pecypcoB
MOTYT OBITh HEOOXOJMMOE CBOOOJHOE JUCKOBOE TMIPOCTPAHCTBO HA CEpBEpe, Bpems
UCTOJIb30BaHUSl KAaKOTro-JIMOO CIEUalbHOrO O0OpYZOBaHUS W OIO/DKETHBIE CpelICcTBa Ha
KOMaHJAMPOBOYHBIE PACXO/Ibl IEPCOHANA, paOOTAIOIIETO HAJl IPOEKTOM.

TpeooBanus k 11O

JluarpaMMbl poLecCOB U BPpeMeHHbIe THATPAMMBbI
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Pucynok 4.2 - IIponiecc cocraBnenus rpagpuka padbot

Cy1iecTByeT Xopolee SMIUPUISCKOE TTPABUIIO: OIIEHUBATh BPEMEHHBIC 3aTPAThl TaK, KaK
OyITO HHYEro HEMpPEeABUACHHOTO M "TIOXOT0" HE MOXKET CIYYHThCS, 3aT€M YBEIUYUTH ITH
OIICHKH JIJIsi y4eTa BO3MOXKHBIX TIpo0ieM. Bo3MokHbIE, HO TPYTHO MPOTHO3UPYEMBIE TTPOOIEMBI
CYIIIECTBEHHO 3aBHCAT OT THIA M MapaMeTPOB MPOCKTA, a TaKkKe OT KBaJU(UKAIMU U OMbITA
YWICHOB KOMAaHABl pa3paboTuukoB. K HCXOAHBIM pacueTHBIM OIICHKaM pPEKOMEHIYEeTCs
n06aBisaTh 30% Ha BO3MOKHBIE TIPoOTeMbl U 3aTeM etie 20%, 94To0bI OBITh TOTOBBIM K TOMY, YTO
HEBO3MO>KHO TIPEJIBUICTD.

I'paduk paboT MmO MPOEKTy OOBIYHO NPEACTABISICTCS B BHUAE HaOopa auarpaMM U
rpaduKoB, TMOKa3bIBAIONINX pPa30MEHHE MPOCKTHBIX pabOT Ha JTallbl, 3aBUCUMOCTH MEXIY
dTalaMy U pacrpeeneHe pa3paboTIUKOB M0 dTanam.

BpemenHble U ceTeBble AMATPAMMBI

BpeMennbsie u ceTeBble AMarpaMMbl TIOJE3HBI 7S TPEJCTaBICHUS rpaduka padoT.
BpemenHnas nuarpamMma TOKa3bIBa€T BpeMs Haudajla W OKOHYAHMS KaXJIOro 3Tama M €ro
UTenbHOCTh. CeTeBas nuarpaMma OTOOpa)KaeT 3aBHCHUMOCTH MEXIy Pa3IUYHBIMU dTanamMu
MPOEKTa. DTU AUArPAMMBI MOKHO CO3/1aTh aBTOMATHYECKHA C MTOMONIBI0 MPOrPaMMHBIX CPEICTB
MOJICP)KKU YIPABIEHUS HA OCHOBE MH(OPMAIINH, 3T0KEHHON B 0a3e TaHHBIX MIPOEKTA.

PaccMoTpum sTambel HEKOETO MPOEKTa, MpE/CTaBlIeHHbIE B Ta0n. 4.2, U3 KOTOpOH, B
YaCTHOCTHU, BHMJIHO, 4TO 3Tanm T3 3aBucut OT 3tana T1. DTo 3Hauut, uro 3Tan T1 pomxeH
3aBEPIINTBCS Mpexae, 4deM HauyHercs »tan 3. Hampumep, Ha stane T1 mnposoaures
KOMIIOHEHTHBIM aHaliW3 CO3/1aBaEMOr0 MPOrpaMMHOr0 TNpOAyKTa, a Ha »drtane T3 —
MPOEKTUPOBAHUE CUCTEMBI.

Tabnunua 4.2 - Itanbl NpoekTa

Oran JlnurensHOCTh (THM) 3aBHCUMOCTD
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 (M8)

Ha ocHoOBe mpuBeeHHBIX 3HAUEHUHN IIUTEILHOCTH 3TAllOB U 3aBUCUMOCTU MEX]y HUMU
CTPOUTCSI CETeBOH TpaduK MocaeoBaTelbHOCTH 3TanoB (pucyHok 4.3). Ha stom rpaduke
BUJHO, Kakue pabOThl MOTYT BBINOJHATHCS MapajljIeIbHO, a KaKHe JOJIKHBI BBIMOIHSITHCS
MOCJIEIOBATENbHO JIPYT 3a JPYyroM. JTambl 00O3HA4YeHbI MPsAMOYToJibHUKaMH. KOHTposbHBIE
OTMETKU M KOHTPOJIbHbIE TPOEKTHBIE 3JIEMEHTHI MOKa3aHbl B BUJIE OBAJIOB U 0003HAUYEHBI (KaK U
B Tabn. 4.2) OykBoii M c cOOTBeTCTBYIOIIMM HOMepoM. JlaTbl Ha JaHHOW JMarpamme
COOTBETCTBYIOT Hayajly BbINOJHEHHs 3TanoB. CeTeByl0 AuarpaMmy CleJyeT 4YHUTaTh ClieBa
HaIpaBo U CBEPXY BHHU3.
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Pucynok 4.3 - CereBas auarpaMma 3Tarnos

Ecnmu pnst co3maHust cereBOil AMarpaMMbl HCHOJB3YIOTCS IPOTPAMMHBIE CPEICTBA
NOAJEPKKHA YIIPABJICHUS IIPOEKTOM, KaXKIBbIA OSTaln JODKEH 3aKaH4YMBAThCS KOHTPOJBHOM
oTMeTKoN. OuepeqHONW HTall MOXET HadaTbCsd TOJIBKO TOrja, Korjga Oyner ModydeHa
KOHTPOJIbHAsA OTMETKa (KOTOpas MOKET 3aBUCETb OT HECKOJBbKUX MPEIIECTBYIOLIMX 3TAIoB).
[Toatomy B Tperbem cTonOuLEe Taba. 4.2 HpHUBEAEHbI KOHTPOJIbHBIE OTMETKH; OHHM OyayT
JOCTUTHYTBl TOJIBKO TOTAa, Korjga OylIeT 3aBeplieH 3Tal, B CTPOKE KOTOPOro IOMelleHa
COOTBETCTBYIOIIAsl KOHTPOJIbHAS OTMETKA.

JIro6oil 3Tam He MOXXET HayaTbCs, MOKAa HE BBIMOJHEHbl BCE 3Talbl HAa BCEX MYTHX,
BEIyIIMX OT Hayajia MpoeKTa K JaHHOMY Jtamy. Hanmpumep, stan T9 He MoxkeT HadaTbcs, MOKa
He Oynyr 3aBepuieHbl dTamel T3 u T6. OTmeruMm, 4YTO B JaHHOM CIllydae JIOCTH)KEHHUE
KOHTPOJIbHOM OTMETKH M4 rOBOPHUT O TOM, UTO 3TH 3Tallbl 3aBEPILICHBI.

MuHnumanbHOE BpeMs BBIIIOJIHEHHS BCEIO IIPOEKTa MOXKHO PAcCUUTATh, IPOCYMMHUpPOBAB
B CETEBOW JAMarpaMMe JIMTEJbHOCTH 3TaloB Ha CaMOM JUIMHHOM MyTH (UIMHA IYTH 37€ECh
U3MepSeTCsl He KOJMUYECTBOM JTAINOB Ha IyTH, & CYMMAapHOM JUIMTENbHOCTBIO 3TUX 3TAIOB) OT
Hayajia IpoeKTa JI0 €ro OKOHYAaHMs (3TO TaK Ha3blBa€MbIH KpUTHUECKUN MyTh). B Hamem ciaydae
IIPOIOJDKUTENBHOCT MpoeKTa coctaBiser 11 Hexens wim 55 paboumx nueil. Ha puc. 4.3
KPUTHYECKHUH MYTh MOKa3aH 0ojiee TOJICTHIMU JUHUSAMH, YEM OCTallbHblE MyTH. Takum oOpa3om,
o011ast MPOAOIDKUTEIBHOCTh pean3aliy MPOEKTa 3aBUCUT OT ATAIOB pabOT, HAXOAALIMXCS Ha
KpuTHueckoM myTu. JlroOas 3amepikka B 3aBEpIICHHUU JIIOOOrO 3Tana Ha KPUTHUECKOM ITyTH
IIPUBENET K 33JI€PIKKE BCETO MIPOEKTA.

3aznepkKa B 3aBEPLIEHUU STAlOB, HE BXOJSAIIUX B KPUTUYECKUN IyTh, HE BIUSET Ha
IIPOJOJKUTEIBHOCTD BCETO MIPOEKTA 10 TEX MOP, 0K CyMMapHas JJINTENbHOCTh 3TUX 3TAIOB (C
Y4TOM 33/IepKEK) Ha KAKOM-HUOYJb IyTH HE MPEBBICUT MNPOAOHKUTEIBHOCTH paboT Ha
KputnueckoM nyTtH. Hampumep, 3anepkka stana T8 Ha cpok, meHbmmid 20 1HEH, HUKaK He
BIIMSET HAa OONIYIO IPOJOJDKUTEIBLHOCTh MpoekTa. Ha puc. 4.4 mpencraBieHa BpeMEHHas
auarpaMma, Ha KOTOpO IIOKa3aHbl BO3MOYXHBIE 3aJIEPKKH Ha KaX10M JTalle.
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PI/ICYHOK 4.4 - BpeMeHHaﬂ AuarpamMmma JJIMTCIbHOCTH 3TallOB

CereBast muarpamMma I0O3BOJIIET YBUACTh B 3aBUCUMOCTH STAllOB 3HAYMMOCTh TOTO WJIU
WHOTO JTama sl peaju3alii BCero MpoekTa. BHUMaHMe K dTamaM KPUTHYECKOTO MyTH YacTo
MO3BOJISIET HAWTH CHOCOOBI MX HW3MEHEHHS C TEeM, 4YTOOBI COKPATUTh JIUTEIHHOCTH BCETO
mpoekTa. MeHeKephbl HCTIONB3YIOT CETEBYIO AUarpaMMy JAJisl pacipeieieHus padorT.

Ha puc. 4.5 mnokazano npyroe mnpencrtaBieHue rpaduka padboT. OTO BpeMEHHas
nuarpamma (MHOT/Ia Has3bIBaeMasi 1o UMEHH ee u3o0peTarens auarpaMMmoil ['aHTa) MoxkeT ObITh
MOCTPOEHA MPOTPAMMHBIMHU CPEJICTBAMH TOJACPKKH Tporiecca ynpapiieHus. OHa MOKa3bIBaeT
JUIUTETHHOCTh  BBITIONHEHHUS KAXKJIOTO JTafna M BO3MOXHBIE UX 33JCPKKU  (MOKa3aHBI
3aTCHCHHBIMH TIPSIMOYTOJIbHUKAMU), @ TAK)Ke JAaThl HaYajga U OKOHYAHUS KaXJA0ro dTara. JTarbl
KPUTUYECKOI'O IMyTH HE UMEIOT 3aTE€HEHHBIX MPSIMOYTOJIbHUKOB; 3TO O3HAYAET, YTO 3aJEpiKKa C
3aBEPIIICHUEM JIaHHBIX 3TAIOB MPUBEET K YBETUUCHHUIO JUTUTSILHOCTH BCETO MPOEKTA.

Tabnunua 4.3 - PacnpeaeneHne UCNoSHUTENEN MO 3Tanam

OTal Hcnonauurenn
T1 JIxelH
T2 Anna
T3 JIKxenH
T4 Open
T5 Mbpu
T6 AHna
T7 JxuMm
T8 Open
T9 JIxelH
T10 Anna
T11 Opex
T12 Open

[TonoOHO pacnpeneneHno BpeMEHH BBIMTOJITHEHUS ATANIOB, MEHEKEP JTOJKEH PacCUUTaTh
pacrpezesieHie pecypcoB MO 3TanaM, B YaCTHOCTU HA3HAUUTH WCIIOJHUTENICH Ha KaXKIbIi JTall.



B Tabn. 4.3 mpuBeneHo pacmpeneneHHe pa3paOOTYMKOB Ha KaXIbIM ATall, MpeaCTaBICHHBIN
Ha puc. 4.5.

[IpuBenennass Tabnuma MOXeT OBITh HCHOJb30BaHA MPOrPAMMHBIMHU CPEICTBAMH
MOAJEPKKU Tpoliecca YIpaBiCHUA [UIsl TOCTPOCHHS] BPEMEHHOM JuarpaMMmbl 3aHSITOCTH
COTPY/ZHUKOB Ha ONpEAETCHHBIX 3Tanmax pabot (puc. 4.5). Ilepconan He 3aHAT B paboTe HaJ
IIPOEKTOM BCE BpeMs €ro peaiau3anuu. B TedyeHue mepuoja HE3aHSATOCTU COTPYIHUKH MOTYT
OBITH B OTITyCKEe, pa0OTaTh HAJ APYTUMH NPOEKTAMH, IPOXOAUTH O0OYUECHHUE U T.JI.
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Pucynok 4.5 - BpemenHas quarpamma pacrnpe/esieHns pabOTHUKOB 10 3TaraM

B Oonpmmx opraHuzanusx OOBIYHO pabdOTaeT MHOTO CIEHUATHCTOB, KOTOPHIE
3aICUCTBYIOTCS B TIPOEKTE 0 Mepe HeoOxonuMocTu. KoHeuHo, Tako# MOAX0] MOXKET CO3/1aTh
oTpesieNieHHbIe TPOOJIEeMBI IJIT MEHEIKEPOB MPOEKTOB. Hampumep, ecnu crenuainucT 3aHAT B
MPOEKTE, KOTOPHIA 3aJCP)KUBACTCS, ITO MOXET CO3/1aTh NPSIMBIC CIOXHOCTH IS JAPYTHX
MIPOEKTOB, IJI€ OH TAKXKE JI0JXKEH Y4acTBOBATb.

[TepBoHavanbHpIii TpaduK padbOT HEWM3OEKHO COACPKUT KaKHe-HUOYAb OIIMOKH WU
Henopabotku. I[lo Mepe peanmu3anmuu TPOEKTa PACCUYUTAHHBIE OIECHKH JJIUTEIBHOCTH
BBITIOJTHEHHSI JTAroB pabOT JOHKHBI CPABHUBATHCS C PEATBHBIMU CPOKAMHU BBITIOTHEHUS ITHX
3TanoB. Pe3ynabTaThl CpaBHEHMSI JOJKHBI UCIIOJIB30BATHCA B KAYECTBE OCHOBBI JUIsl TIEPECMOTpa
rpadguka paboOT emie HE peaJTu30BaHHBIX DTANOB IMPOEKTAa, B YACTHOCTU JUISI TOTO, YTOOBI
MONBITATHCSI YMEHBIIUTD JITUTEIBHOCTD 3TAllOB KPUTUYECKOTO My TH.

IlocTanoBKa 3a1a4u K IPaKTHYECKOH padoTe 6

1. M3yunTh npennaraeMblii TEOpETUYECKUI MaTepHrall.

2. I[locTpouTh BpEMEHHYIO U CETEBYIO IUAarpaMMBbI JIIsl BBIOPAHHOTO MPOEKTA.

3. IlocTpouTs AuarpaMmy pacrpeneaceHusl y4aCTHUKOB IPYIIIBI IO dTalam.

4. ITocTpouTh CIMCOK BO3MOXHBIX PUCKOB C YKa3aHUEM Ha3BaHMS U ONMCAHMS PHUCKA.

5. IIpoBecTu aHanu3 pUCKOB.

6. Onucatp cTpaTeruio IIAaHUPOBAHUS PUCKOB.

7. IlocTpouTs OTYET, BKIKOYAIONUN BCE IMOJYYCHHBIE JUarpaMMmbl W OIHCaHUE
CTpaTeruy IIaHUPOBaHMsI pUCKOB. [IpencTaBUTh OTUET MO MpaKTUYEeCKON padoTe JIsl 3allUThI.

BapuaHThl HHIMBUAYAJIbHBIX 32IaHUI

B cootBercTBUM € yKa3aHHOM MpeIMETHOM O0JIacThi0O M KiIaccoM pa3padaThiBaeMOi
MH(POPMALIMOHHOM CHCTEMBI TOCTPOUTh BPEMEHHYIO M CETEBYIO JHAarpaMMbl; IOCTPOUTh
auarpaMmy pacrnpeaciCHusd YYaCTHHUKOB TPYIIIBI IO 3TallaM; IMOCTPOUTH CIIMCOK BO3MOXXHBIX



PUCKOB C YKAa3aHHUCM HA3BaHUA W OIKUCAHUA pPUCKA; HNPOBCCTHU aHAJIM3 PHCKOB, OIKUCATH
CTpaTCTHIO IIJIAHUPOBAHUA PUCKOB.

Ta6muia 4.4 — UaquBuIyaibHBIC 3a/1aHUS

Ne | [IpeametHas 061acTh Kinacec UC

1 Ckian MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTre CRM

4 ToproBoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTan B2B

7 CTpouTenbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBeicHIE W C ynpasnenus
9 WudpactpykTypa npeanpusTus CIHIIP

10 | AnnapatHas ”HGPACTPYKTypa MPEATNPHUSITH DKcnepTHasi cucTemMa

ConepxaHue oT4yeTa

[lo BbImonHEHHON paboTe cocraBisgercs oT4eT. OTYET BBIMOJIHAECTCA B DJICKTPOHHOM
Buje. [1o BEIMOTHEHHOMY OTUETY MPOBOIUTCS 3aIUTa MPAKTUYECKON pabOTHI.

OTueT MO NpPaKTUYECKOH paboTe MOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJHAs 4YacTh: KpPaTKOE ONMCAHME LeJed NMpoekTa. BBogHas 4dacTe oTdyeTa JOHKHA
BKJIIOYAaThb IIYHKTBI:  YCJIOBHE 3aJadyM; IIOPAJOK BBIIOJIHEHUS; IIPOrPaMMHO-ANIAPATHBIE
CpEICTBa, UCIIOJIb3YEMbIe MPU BBIMOJIHEHUN PAOOTHI.

- OCHOBHasi 4acThb (omucaHue paboOThI): ONUCaHWE HWHPOPMALMOHHON CHUCTEMBI;
BpEMEHHasi W ceTeBas JAuarpaMMbl YIOpaBlieHUs MpoekToM paspabotrku WC; aumarpamma
pacrpenesieHus YYaCTHUKOB TPYIIBI II0 dTallaM; CIUCOK PUCKOB; aHAJIM3 PUCKOB; CTpaTerus
IJIJAHUPOBAHUS PUCKOB.

- 3aKJIFOYeHUE (BBIBOJIBI);

- CIIMCOK UCIIOJIb30BAHHOM JINTEPaATypHI.

3ammTa oT4YeTa Mo MPaKTUYeCKOi paboTe 3aKII0YaeTCs B MPEIbsIBICHUH MPENOAaBaATEIIO
MOJTyYEeHHBIX PE3YyJbTaTOB B BHUJE (ailyia U JAEMOHCTPALMU MOJYyUYEHHBIX HaBBIKOB IPH OTBETaX
Ha BOIIPOCHI IIPETIOIaBATEIIS.

KoHTpo/ibHBIE BOIPOCHI

1. VmpasieHue Ka4ecTBOM MPOrPAMMHOTO HPOAYKTA.

2. Ilpouecc muanupoBanus co3nanus [10.

3. KoHTposIbHBIE OTMETKH 3TanoB padoT.

4. lnarpamMmbl IIPOLIECCOB U BPEMEHHbBIE AUATPAMMBI.

5. BpeMeHHbIE U CeTeBbIE TUarpaMMbl.

6. Pactipenienienrie HCOTHUTENEH MO ATanam

7. Tunsl pUCKOB, KOTOPBIE MOT'YT OKa3aTh BIMSHUE HA JTaHHBIN MPOEKT
8. Cxema mpoliecca ynpaBieHHs] pUCKaMu

9. Pe3ynbTaThl aHaJIN3a PUCKOB

IIpakTnueckas padora 7. Texnosorunm RDF u OWL

Heanr pabGorel: M3ydeHue CcOBpeMEHHBIX TMPOEKTHBIX TexHojoruid B UT-chepe.
[TonydyeHne HaBBIKOB IO NPUMEHEHHIO JAHHBIX METOJOJOTHNA JUIsl IUIAHUPOBAHUS ITPOEKTA.
N3yueHne MeTo10B yrpaBieHHs Ka4eCTBOM MPOSKTUPOBAHUS HH(POPMALIMOHHBIX CUCTEM.

[IpakTnueckass paboTa HampaBiieHa Ha O3HAKOMIICHHME C OCHOBHBIMU TOHSTHSMHU
METOJOJIOTUN YTIPABIICHUS TPOECKTaMH, MOJIYyYEHNUE HABBIKOB M0 IPUMEHEHUIO JaHHBIX MOHATUN




IIPpY MOCTPOCHUH IUIaHA MPOEKTa, MOCTpOoeHUs rpaduka padoT, pacupeaeieHUs UCIOTHUTENEH,
YOpaBJI€HUS pPUCKAMM, H3Y4YEHHE METOAOB  YIPABICHHS KAueCTBOM  IPOEKTHPOBAHHMS
MH()OPMAMOHHBIX CHCTEM, U3yYSHHUS] METPHK Ka4ecTBa MPOTPaMMHOT0 00ECTICYCHUSL.

TpeboBanust K pe3yibTaTaM BbIIOJIHEHHS IPAKTUYECKONH padOThI:

[TocTpouth MOAEND yIIPaBICHUS IPOEKTOM, BKIIIOYAIOLIYIO:

- OIIPEZICIICHUE BCEX ATAIOB INPOEKTA, 3aBHCHUMBIX 3TaIlOB, ONPEIEICHUE IUTEIBHOCTH
JTAaIoB;

- MOCTPOECHUE HA OCHOBE MOJYUYEHHBIX JaHHBIX CETEBOM M BPEMEHHOW Juarpamwm;

- MOCTPOEHUE AUArPaMMBbl paclpeaeeHnss paOOTHUKOB I10 TaraM;

- pa3paboTKy MoKa3aTesiell KadyecTBa BBIIIOJIHEHUS IIPOEKTA T10 dTaraMm;

- pa3paboOTKy cTpaTeruy ynpaBJIeHHUs PUCKAMH 10 TaraMm.

[Ipn onpenenenun 3Tana yka3plBaeTCsl €ro Ha3BaHUE.

OcHoBBI TECOpUH

Crtparteruu ynpasJjieHusi puckamMu npu ynpasienuu IT-npoektamu

Baxxnoil yactpio paboThl MEHEKEpa MPOEKTA SABISETCS OILIEHKA PUCKOB, KOTOPHIE MOTYT
NOBIUATh Ha Tpaduk paboOT WIM Ha KauyecTBO CO3[aBa€MOr0 IPOrpaMMHOIO MpPOAYKTa, U
pa3paboTka MEpONpUATUI MO NPEJOTBPAIICHNI0 PUCKOB. Pe3yabTaThl aHamn3a pUcKOB JOKHbI
ObITh OTpaXKeHbl B IIaHe MNpoekra. OmnpeneneHUe PUCKOB M pa3paboTKa MEpONPHUATHN 110
YMEHBIIECHUIO UX BIHUSHUS HA XOJ BBIIIOJHEHUS IPOEKTa Ha3bIBAECTCS YIPABICHUEM PUCKAMHU.

KoHkpeTHblE THNBI PHUCKOB, KOTOpbIE MOIYT OKa3aThb BJIMSHHUE Ha JAHHBIM IIPOEKT,
3aBHUCST OT BHJIA CO3/1aBAEMOT0 MPOTPaMMHOIO MPOJYKTa U OT OPraHU3AI[MIOHHOTO OKPY>KEHUS,
IJle pealn3yercs HpOorpaMMHBIA HpOeKT. Bmecte ¢ TeM MHOrWe THUIIBI PUCKOB CIIOCOOHBI

MOBJIUSATH Ha JIFOOBIEC IPOTpaMMHBIE TIPOEKTHI, 3TH PUCKH MPUBEICHHI B Ta0I. 5.1.
Tabanua 5.1 - Bo3MOXKHblE PUCKU MPOrPaMMHbIX MPOEKTOB

Puck Tunel pucka Onucanue pucka

TekydecThb Puck ms nmpoekra OnbITHBIC Pa3padOTYNKH TOKHIAOT IPOSKT JI0
pa3paboOTYNKOB ero 3aBepIICHUS

H3menenue B Puck s nmpoekTa OpraHu3aiis MEHsICT CBOHM PUOPUTETHI B
yIpaBiIeHUN YIPABJICHUH MPOEKTOM

Opra"u3anuen

HeroroBHOCTH Puck ms nmpoexra ATmapaTtHbIe CpPeICTBA, KOTOPBIE HEOOXOUMBI

alrapaTHbIX CPpCACTB

UL IIPOCKTA, HE ITOCTYIINUIIM BOBPEMA HUJIN HE
COTOBLI K OKCILTyaTallkur

N3meHeHune Puck nns npoekta u [[losiBieHne OOJIBIIOTO KOJIMYECTBA
TpeOoBaHUI ISt HEeNpPEeIBUICHHBIX U3MEHEHUN B TpeOOBaHUSIX,
pa3pabaTeiBaeMOro  [MpeabsABIseMbIX K pa3padbaTsiBaemomy 110
POYKTa
3azepiKka B Puck nns npoekta 1 (CrienMpUKaluy OCHOBHBIX MHTEp(EHcoB
pa3paboTke s MOJICUCTEM HE MOCTYNWIN K pa3paboTurKaMm B
cneunuKanuu pa3pabaTeiBa€MOro  (COOTBETCTBHHU C TpauKoM paboT
POIYyKTa

Henoouenka pasmepa

Puck nms npoekra u

Pa3Mep CHUCTCMbI 3HAYUTCIIbHO IMPEBLICUJT

pa3pabaTeiBaeMoi s [EPBOHAYAIIBHYIO OLICHKY
CUCTEMBI pa3pabaTeIBa€MOro

POAYKTa
Henocrarounas Puck nis CASE-cpencTBa, npeHa3Hau€HHbIE [T
spdextuBHOCT CASE- pa3pabaTbiBaeMOro  [MOAJEPHKKH IPOEKTA, OKA3aIUCh MEHEE
CpEJICTB [POJIyKTa B GhEKTUBHBIMU, Y€M OKUAATIOCH
W3meHeHus B busnec-puck (OCHOBHBIE TEXHOJIOIMU OCTPOCHHUS
TEXHOJIOTHH MPOrpaMMHOM CHCTEMBI 3aMEHSIOTCS HOBBIMU

paspabotku [10




[TosiBnenue H3HEC-PUCK a PhIHKE NMPOrPAMMHBIX ITPOILYKTOB J0

KOHKYPUPYIOILIETO KOHYaHHS MPOEKTa MOSIBUIIACH KOHKYPHUPYIOIas
MIPOTrPaMMHOTO porpaMMHas cuctema
MPOIYKTa

YIOpoueHHo pHUCK MOKHO TIOHMMAaTh KaK BEpOATHOCTb TMPOSIBICHUS KaKUX-THOO
HEONArOMPHUATHBIX OOCTOSITENTLCTB, HETAaTHBHO BIMSIONIMX Ha peaau3aluio MpoekTa. Pucku
MOTYT yTPOXKaTh MPOEKTY B LIEJIOM, CO3/1aBA€MOMY IIPOTPaMMHOMY NPOAYKTY WJIA OpraHu3aliu-
pa3paboTurky. MOXHO BBLACTUTH TPU THIIA PUCKOB.

1. Pucku miis mpoexTa, KOTOphIE BIHSIOT Ha TpaduK paboT WK PECYpPChl, HEOOXOANUMBIC
JUTS BBITIOJTHEHUS TIPOCKTA.

2.Pucku nns pa3pabaTbiBaeMOro  NpOAYKTa, BIAMSIONIME Ha  KAauecTBO WU
MIPOU3BOUTENHLHOCTD pa3padbaThIBAEMOT0 MPOTPAMMHOTO TIPOAYKTA.

3. busHec-pHUCKH, OTHOCAIIUECS K OPraHU3alUU-pa3padoTYNKy WK MOCTABIIUKAM.

Koneuno, »Tu TuUIBI pPUCKOB MOTYT MepecekaTbcs. Hampumep, ecnum ONbITHBIN
MPOrPaMMUCT MOKUJAET MPOEKT, 3TO OyAeT PUCKOM jisi MpoeKkTa (IMOCKOJBKY 3a/ep KUBaeTCs
CpPOK CJa4d TOTOBOTO MPOMIYKTa), PUCKOM sl TPOAyKTa (TaK KaK HOBBIH MPOTPaAMMHUCT,
3aMEHUBIIUHN YIIEIIIEr0, MOKET OKa3aTbCsl HE CIUIIKOM ONBITHBIM M CHeNaTh OIIMOKH B
nporpaMMe) U OW3HEC-pUCKOM (TIOCKOJIBKY 3ajiepKKa ITaHHOTO MPOEKTa MOXKET HEraTHBHO
MOBIUATh Ha OyAyllude [elOBble KOHTAaKThl MEXIy 3aKa3yukoM M OpraHu3anuei-
pa3paboTINKOM).

Cxema nporecca yrpaBJIeHHs] pUCKaMH MTOKa3aHa Ha puc. 5.1. DTOT mponecc COCTOUT U3
YETBIPEX CTAUN.

1. Onpenenenne puckoB. ONpeneynstoTcss BO3MOXKHBIE PHUCKH [JI1 TPOEKTa, A
pa3pabaTbIBa€MOTo NMPOIYKTa U OM3HEC-PUCKH.

2. Anamu3  puckoB. OLIECHMBAETCs BEPOSITHOCTh U IOCIEAOBATENbHOCTh IOSBIICHUS
PHUCKOBBIX CUTYaLUN.

3. IlnanupoBanue puckoB. [LmaHupyroTcs MeponpusiThs MO MNPEIOTBPALICHUID PUCKOB
WJIM MUHUMU3AIMHU UX BO3IEUCTBUS HA IPOEKT.

4. MouuTopuHr puckoB. [IocTossHHOE OllEHUBaHNE BEPOSTHOCTEW PUCKOB U BHITIOJIHEHUE
MEPOIPHUATHN 110 CMATYECHUIO ITOCJIEICTBUN NPOSBICHUS PUCKOBBIX CUTYaLUN.

Onpepenesve ;
DHCKDB |
|

e AHanaa -
PHCKOE

Mnannpoeanmue
pUCKDE
|

MOHWTORWHE
PHUCKOE

L Y Y Y
Crvcox Criscok MeponpuaTHa no OleHEA
NOTEHLMANHEDX NepBoCTENEHHbX NpeA0TEPELLEHID ‘.__,'..Fﬂa"
DHCKDE PHEKOR PMCKOR S

Pucynok 5.1 - IIpouecc ynpaBneHus: puckaMu

Hpouecc YOpaBJICHUA PUCKAMU, KaK U JPYTHUEC MMPOLCCChI MIIAaHUPOBAHUSA, ABJIACTCA UTC-
pallMOHHBIM, BBIIMIOJIHACMBIM B TCUCHHUEC BCCIr'0 CpOKa pCain3aliun IIPOCKTA. CHayana pa3pa6a—
TBIBAIOTCA IIIAHBI YHPABJICHUA PHUCKaMH, 3aTCM IMOCTOAHHO OTCICKHNBACTCA CHUTyallusd BOKPYT
peam3aliui IPOCKTaA. HpI/I MOCTYIUICHUHN HOBOH I/IH(1)OpMaI_II/II/I O BO3MOKHBIX PUCKAX 3aHOBO
IMPOBOAUTCA aHAJIM3 PHUCKOB U IEPBOCTCIICHHOC BHUMAHUEC YACIIACTCA HOBBIM pPUCKaM. Ilo MEpC
MOCTYIUICHU HOBOH I/IHCI)OpMaI_[I/II/I TakKK€C HU3MCHAIOTCA IIJIaHBbI MepOHpI/IHTI/Iﬁ no mpenoT-
BpalICHHUIO U CMATYCHHUIO PHUCKOB.

PC3y.]'ILTaTLI nponecca yIipaBJICHUS PUCKAMH JOKYMCHTHPYIOTCA B BUHIAC IUJIAHOB
YHOpaBJICHUA PUCKaAMMH. Onu AOJDKHBI BKJIHOYATH OIMMCAHHWE BO3MOKHBIX MPOCKTHBIX PUCKOB, UX
AHAJIN3 U IEPCUYCHb MepOHpHHTHﬁ, HCO6XO,Z[I/IMI>IX AJIg YIIpABJICHUS PUCKAMMU.



Omnpenenenue puckoB

Omnpenenenue puCcKoB — IepBas CTaaus Ipoliecca ynpasieHus puckamu. Ha artoif cra-
JIMH ONMCBIBAIOTCSA PUCKH, KOTOPBIE MOTYT MPOSBUTHCS IIPU pealn3aluu NpoekTa. B npuHuumne
Ha 3TOM CcTaguM HE JOJKHA OLEHUBATHCS BEPOSTHOCTh M 3HAUMMOCTHh PHUCKOB, HO Ha MPAKTHUKE
MaJIOBEPOSITHBIE PUCKH C HE3HAYUTEIbHBIMH MTOCIIEICTBUSMH OOBIYHO OTOPACKIBAIOTCA CPa3y.

OnpeneneHre pUCKOB MOXKET BBIMONHATBCA B PEKUME KOMAaHIHOW paboThl C
UCTOJIb30BaHUEM MOX0/1a "MO3roBOH mTypM" TMO0 OCHOBBIBATHCS Ha ONMbITE MeHekepa. [lpu
OTIpE/ICTIEHUN PHUCKOB MOXKET IIOMOYb HPHUBEIECHHBIM HIDKE CIHCOK BO3MOXKHBIX KaTeropuii
PHUCKOB.

1. Texnonornueckue  pucku. [IpoucrexkaroT U3 TOPOrpaMMHBIX M amlapaTHBIX
TEXHOJIOTHH, Ha OCHOBE KOTOPBIX pa3pabaThIBacTCs CUCTEMA.

2. Pucku, cBs3anHbie ¢ mepcoHanioM. CBsi3aHbI ¢ WICHAMH KOMaHbI pa3pad0TIYNKOB.

3. Opranuzanuonssle pucku. [IpoucrexkaroT M3 OPraHM3allMOHHOTO OKPY)KEHUsS, B
KOTOPOM BBITIOJIHSIETCS TIPOEKT.

4. UnctpyMeHTasibHble  puckH. CBsizaHbl ¢ ucnoabdyembiMu CASE-cpenctBamu  u
JPYTUMH CPEACTBAMH MOJIEPKKH Tporiecca cozaanus [10.

5. Pucku, cBsi3aHHBIE C CUCTEMHBIMH TpeOoBaHMAMU. [IposBiAIOTCS TpPU HM3MEHEHUH
TpeOoBaHUll, NpeAbABIAEMBIX K pa3padaThiBa€MOl CHCTEME.

6. Puckn onenuBanus. CBA3aHbl ¢ OLIECHUBAaHUEM XapaKTEPUCTUK IPOrPAMMHON CHCTEMBI
U peCypcoB, HEOOXOAUMBIX JUISl pealli3allii MPOeKTa.

B tabn. 5.2 npeacraBieHbl HEKOTOPbIE MPUMEPHI, OTHOCAIINECS K KaXI0M U3 OMHMCAaHHBIX
KaTteropuil puckoB. Pe3yiabpTaTom 3Tamna onpeneneHus pUcKoB OyJeT JUIMHHBIN CIIMCOK BO3MOX-
HBIX PUCKOB, KOTOpbIE MOTYT MOBIHUATH Ha pazpabaThIBaeMblii MPOTrPAMMHBINA MPOIYKT, MIPOSKT
WJTU OpTaHU3aluI0-pa3padoTIHKa.

Tabnnua 5.2 - Kateropmm puckos
Kareropust puckos [IpuMepsl pUCKOB

TexHonornyeckue pucku ba3za naHHBIX, KOTOpasi UCHOJIb3YETCS B MPOTPAMMHOM CHUCTEME, HE
obecrieunBaeT 00pabOTKY 0KHUIaeMOT0 00beMa TPaH3aAKITUH.

[TporpaMMHBIE KOMITOHEHTBI, KOTOpPBIE HCIIONB3YIOTCS TOBTOPHO,
UMEIOT JAe(eKTsl, OorpaHUyuBaIoONIe HX (YHKIUOHAJIbHBIE BO3A

MOXXHOCTHU
Pucku, CBSI3aHHBIC ¢ |[HeBo3moxHO noo0parthb PabOTHUKOB c TpeOyeMbIM
NIEPCOHATIOM NpoQeCcCHOHATBHBIM YPOBHEM.

Benymuit paspaboTdrk 3a00Jel B CaMOe KPUTHUECKOE BPEMSI.
HeBo3M0KHO OpraHn30BaTh HE0OXOIMMOE 00YICHHE TIepCOHAIIA

OpraHu3anvoHHbIC pucku  [B opraHu3aiuu, BBINOJHSMOMEH pa3paboTky [10, mpousonuia pe-
opraHnu3anus, B PpE3yjibTaTe¢ UYCro MHW3MCHHUINCHL IPHUOPUTCTHI B
YIIPaBJICHUH TPOCKTOM.
DUHAHCOBBIE 3aTPYIHEHNS B OPraHU3allUH IIPUBEIIA K YMEHBIIECHUIO
OroKeTa MPOEKTa

Unctpymenrtansublie pucku  [[IporpamMmubiii ko, renepupyemsiii CASE-cpenctBamMu, He 3-
(heKTUBEH.
CASE-cpenctBa  HEBO3MOXXHO ~ MHTEIPHpPOBAaTh € JAPYTHUMY|
CpeJCTBaMU NOJAEPKKU IPOEKTA

Pucku, CBSI3aHHBIE ¢ M3meHeHus: TpeOOBaHMII NMPUBOIAT K 3HAYUTENIBHBIM MOBTOPHBIM|
CUCTEMHBIMU TPEOOBAHUSAMH TEMHBIMU  TPEOOBAHUSIMU pabotaM 1O MPOCKTHPOBAHHIO
CUCTEMBI.

[lepBoHauanbHast He4yeTKas (OPMYIMPOBKA MOJIb30BATEIbCKUX|
TpeOoBaHMII TpuBeNa K 3HAYUTEIHFHBIM H3MEHEHHSM CHCTEMHBIX
TpeOOBaHUH, NPOSBUBIIMXCS HA TMO3JHUX CTAAMAX pPa3pabOTKH|
pOeKTa




Pucku ouenuBanus HenooueHky BpeMeHHU BBITIOJIHEHUS IIPOEKTA.
CkopocTb BbISBIEHHS [1€(EKTOB B CHUCTEME HIDKE paHee
BalIaHUPOBAHHOM.
Pasmep cucTeMBl 3HAYUTEIBHO MPEBBINIACT IEPBOHAYAIBHO
[pacCYMTaHHBIN

AHaJIU3 PUCKOB

[Ipn aHanuze I KaKIOrO ONPENENIEHHOTO PUCKAa IMOACYUTHIBAECTCS BEPOSITHOCTH €r0
MpOSIBJICHUST W yuiepO, KOTOPbIA OH MOXKET HaHecTH. He cyiiecTByeT NpOCTBIX METOIOB
BBIIIOJIHEHMS] AHAJIM3a PUCKOB — B 3HAUYMTEIILHOM MEpe OH OCHOBaH Ha MHEHHUHU M OIIBITE
MEHeIKepa. MOKHO NMPUBECTHU CIAEAYIOLIYIO IIKATy BEPOSITHOCTEN PUCKOB U UX MOCJIEACTBUM.

BeposTHOCTh puCKa CUMTAETCS OYEHb HU3KOM, €Ciau OHa umeeT 3HadeHue meHee 10%;
HU3KOH, eciu ee 3HaueHue ot 10 mo 25 %; cpenueit npu 3HaueHusx oT 25 mo 50%; BBICOKOH,
ecnu 3HaYeHue Kosebetcs ot 50 1o 75%; oueHb BBICOKOW mpu 3HaUeHUsIX 6oiee 75%.

Bo3MoxHBIH yiepd OT PUCKOBBIX CUTYaIlM MOKHO MOJpPA3Je/UTh Ha KaTacTpoduue-
CKHH, CEPhE3HBIN, TEPIUMBbII U HE3HAYUTEIbHBIN.

PesynbpTarthl aHanm3a PUCKOB JOJDKHBI OBITH MPEACTABICHBI B BHJE TAOIUIBI PUCKOB,
YIOPSIIOYSHHBIX TI0 CTEMEeHW BO3MOXKHOTO yiepOa. B Tabn. 5.3 mpuBenmeH ymopsaodeHHBIN
CIHCOK PHCKOB, OMHCAHHBIX B Ta0JN. 5.2 TaM ke yKa3aHbl BEPOSITHOCTH ITHX PHCKOB. 37€Ch
BEPOSTHOCTH PUCKOB M CTENEHb yliepOda OT HUX yKa3zaHbl Mpou3BOJIbHO. Ha mpakTuke s ux
orpenesneHust HeoOXoauMa moApoOHas uHpopMmalMs o MpoekTe, TexHoioruu cosnanus I10,
KOMaHie pa3paboTUYHUKOB U O CaMOil OpraHu3aluu.

Ta6numua 5.3 - CNKUCOK pUCKOB NOCE NPoBeAEeHUs UX aHaAN3a

Puck BepositHocts | CTenens ymepba
DUHAHCOBBIE 3aTPYJHEHUS B OpraHu3auuu npuBeau K | Huzkas Karactpoduueckas
YMEHBIICHUIO OI0JKETa IPOEKTa

HeBo3moxxHO m0Om00paTh paOOTHUKOB ¢ TpeOyrommmcs | Beicokas Karactpoduueckas
po¢eCCHOHATILHBIM YPOBHEM

Benymuii pazpabotuuk 3abonen B camoe KpuTuueckoe | CpemHss CepbesHas

BpeMs

[IporpaMMHbBIE KOMITOHEHTBI, HCIOJIb3yeMble MOBTOPHO, | CpemHss Cepnesnas

UMEIOT JIe()eKThI, OTPAHUINBAIONINE UX (PYHKIIHOHATHHBIE

BO3MOKHOCTH

N3menenns TpeOOBaHWI MNPUBOIAAT K 3HAUYUTENbHBIM | CpemHss Cepbesnas
MTOBTOPHBIM PabOTaM IO MPOSKTUPOBAHUIO CUCTEMBI

B opranmsauuu, BeimonHstomedt  paspaborky 1O, | Bricokas Cepbesnas

MIPOU30IIIa  pEOpraHu3anus, B  pe3yJbTare  4ero
M3MEHWINCh IPUOPUTETHI B YIIPABICHUU IPOECKTOM

baza maHHBIX, KOTOpas WCHOJB3yeTcs B mporpammHoin | CpemHsis CepnesHas
cucteme, He o0ecmeunBaeT o00pabOTKY OXHUAAEMOTO
00beMa TpaH3aKIUH

HenoouieHkn BpeMeHU BBITTOJIHEHHS] IPOEKTa Bricokas Cepbe3Has
CASE-cpencrtBa HEBO3MOKHO MHTETPUPOBATh C Apyrumu | Beicokas Tepnumast
CPEJICTBAMU NOJAEPHKKU IPOEKTa

[IepBoHavasbHasK HEueTKas ¢dbopmynupoBka | Cpeansist Tepnumas

TIOJIB30BATCIBbCKUX Tpe60BaHHﬁ MpUBCJIa K 3HAYUTCIIbHBIM
U3MECHCHHUAM CHCTCMHBIX Tpe6OBaHI/II>'I, IMPOABUBHIUXCA Ha
HO3JHUX CTaIUAX pa3pa60TI<I/1 ITPOCKTA

HeBo3moxHO opranuzoBate Heobxonumoe oOyuenue | CpeaHss Tepnumas
nepcoHana

CkopocTh BbIsIBICHHS 1e(EeKTOB B cucTteMe Huxke paHee | CpemqHss Tepriumas




CIJITAHUPOBAHHOM

Pazmep cuctemMbl 3HAUMTENBLHO NPEBBIIAECT IEpPBOHA- | Bricokas Tepnumas
YaJIbHO PACCYUTAHHBIN
[Iporpammusbiit  kox, renepupyembiiit CASE-cpenctBamu, | Cpeansist He3nauurenbHas

HedhpexTuBeH

KoneuHo, Kak BEpOSTHOCTh PHUCKOB, TaK U BO3MOXHBIM ymiepd OT HHUX JOJKHBI
nepecMaTpuBaThbCs MPHU MOCTYIJICHUU JOMOJHUTENbHON HMH(pOpMAnMu 00 3THX pHCKax M IO
Mepe peau3aluyd MEpOnpUATUN TO ympaBieHHi0 UMH. [losToMy mogoOHBIE TaOIUIBI PUCKOB
JIOJKHBI TIEPEEIbIBATHCS Ha KayKIOW NTEPALMU IIPOLECCA YIIPABICHUS PUCKAMH.

[Tocne mnpoBeneHHss aHaIW3a PHUCKOB OMNpPENENSIIOTCS Hanbojiee 3HAuMMble PHUCKH,
KOTOpBIE 3aTEM OTCJIEKUBAIOTCA HA MPOTSDKEHUWH BCETO CpPOKAa BBINIOJHEHUS IPOEKTA.
Omnpenenenre 3TUX 3HAYUMBIX PUCKOB 3aBHCHUT OT UX BEPOATHOCTEW U BO3MOXHOrO yiiepba. B
o011IeM ciyyae BCerja OTCISKUBAIOTCS PUCKH € KaTacTpO(UUECKUMH MOCIEACTBUSAMHE, a TaKxkKe
PHUCKH C CEphE3HBIM YIIepOOM, 3HaUCHHE BEPOSITHOCTH KOTOPBIX BBIIIE CPEITHETO.

B HEKOTOpPBIX CTAaThAX PEKOMEHIYETCS ONpEeAeHuTb W oTciaexuBarb 10 BepxHux"
PUCKOB, HO 3TO HE Bcerga oOOCHOBaHHAas pekomeHpaanus. KoiaumuecTBO pHUCKOB, KOTOpHIE
HEO0XOIMMO OTCIIEKHUBATh, 3AaBUCUT OT KOHKPETHOTO MPOEKTa. DTO MOXKET OBITh IMATh PUCKOB, &
MOXKET naTHaaAuate. Ho, KOHEYHO, KOJMYECTBO PHUCKOB, MO KOTOPHIM MPOBOJUTCS
MOHUTOPHHT, JOJDKHO OBITh 0003pHMBIM. bBONIBIIOE KOJMYECTBO OTCIICKHMBAEMBIX PHUCKOB
nmoTpeOyeT OrpoMHOr0o KojJudecTBa cobupaemoit wuHpopmanuu. W3 cmucka pHCKOB,
NPECTaBICHHBIX B Ta0N. 3.6, [UIi MOHMTOpPHUHTA ClEAyeT 0ToOpaTh T€ PUCKU, KOTOPbIE MOTYT
MIPUBECTU K KaTacTpO(PUUECKUM U CEPbE3HBIM MOCIEACTBUAM ISl Balllero MPOEKTa.

IlnanupoBanue pucKkoB

[InanupoBaHue 3akiaO4yaeTcs B ONPEACICHUH CTPATErHMH  YNPaBICHUS KaXJbIM
3HAYUMBIM PHUCKOM, OTOOpPaHHBIM JUIi MOHUTOPHHIA TOCJE aHajh3a PUCKOB. 3JIeCh TaKkKe He
CYLIECTBYET OOIICTIPUHATHIX MOAXOA0B JUIsl pa3paOOTKM TaKUX CTpaTeruii — MHOroe
OCHOBBIBaeTCsA Ha "dyTbe" M OIBITE MEHepKepa MmpoekTa. B Tabm. 5.4 moka3aHbl BO3MOXKHBIE
CTpaTeruy ynpaBieHUs] OCHOBHBIMU PUCKaMHU, IPUBEACHHBIMU B Ta0I. 5.3.

Tabnnua 5.4 - CTpaTermm ynpasJsieHUs puckamu
Puck Ctparerus

®dunancoBbie TpoOieMbl [[OATOTOBUTH KpaTKUl TOKYMEHT JUIsl PYKOBOJCTBA OpTaHU3AIlHH,

OpraHu3aluu MOKA3bIBAIOIIMHA  BAXXHOCTh JAHHOTO MpOEKTa M JOCTHXKEHMS
(bMHAHCOBBIX 1IeJIel OpraHU3aIHU

[Tpobaembl [Mpenynpenurs 3aka3yuka O MOTEHUMAIBHBIX TPYAHOCTIX H

HEKBATH(UITUPOBAHHOT [BO3MOXKHOH 3aZep)KKEe TPOEKTa, PACCMOTPETh BOMPOC O IOKYIIKE

O MnepcoHajia IKOMIIOHCHTOB CHCTCMBI

bonesnn nepconana PeopranuszoBarb paboTy KOMaHIbl pa3pabOTUMKOB TakuM oOpa3om,
4TOOBI 005S3aHHOCTH M padoTa WIEHOB KOMAaH[bl MEPEKPhIBAIN JIPYT
npyra, BCJIEICTBHE 3TOTO pa3paboTyumku OyAyT 3HATh M IMOHWUMATh

Bala4du, BbIIOJHACMBIC IPYTUMH COTPYIHHUKAMU

JledbexTHbIE CHCTEMHBIC
KOMITOHEHTBI

3aMEHUTH IIOTCHIIUAJIBHO )Ie(l)eKTHI)Ie CHUCTCMHBIC KOMITIOHCHTH]
MOKYIIHBIMHW KOMIIOHCHTAMM, I'apaHTUPYIOIIHUMH Ka4CCTBO pa6OTBI

N3menenus tpeboBanmii |[[lombiTathcst  ompenenuTs — TpeOoBaHUs,  Hawboiee  BEPOSTHO
MOJBEPKEHHbIE U3MEHEHHUSM; B CTPYKTYpE CHCTEMBI HE OTOOpa)xaTb

NETATbHYI0 HH(POPMAITHIO

Peoprannsanus IIoArOoTOBUTH KpaTKMM JOKYMEHT JUIsl PYKOBOJCTBA KOMIIAHMH,
KOMIIaHUH- [OKa3bIBAlOUIMM BaXHOCTh JAHHOIO IIPOEKTa [UId JIOCTHIKEHUS
pa3paboTunka (bMHAHCOBBIX IIeJICH KOMITAHHH

Henocratounas PaccMOTpeTh BO3MOXKHOCTh IOKYIKH 0OoJiee MPOU3BOAMTENBHOM 0a3bl




MPOU3BOTUTENLHOCTD
0a3bl JaHHBIX

ITAaHHBIX

Henoonenkn  BpemeHu [PaccMoTpeThb
BBINOJIHEHUS [TPOEKTa

BOIIPOC (¢} ITOKYIIKC CHUCTCMHBIX KOMIIOHCHTOB,
MCCJICO0BATh BO3SMOXKHOCTDh MCIIOJIB30BaHUA I'€HEPATOPA ITPOrpaMMHOIO
KOaa

Cy1iecTByeT Tpy KaTerOpuu CTPATErvil YIpaBIeHUS PUCKAMH.

1. Ctpareruu npenotBpaiieHus puckoB. COrjaacHO 3TUM CTPATETUSIM CIIETyeT MPOBOIUTh
MEpONPUSATHSI, CHUKAIOIIME BEPOSITHOCTh MPOSBICHUS PUCKOB. [IpuMepoM MOXKET CIIyX UTh
CTpaTerus UCKIIOYEHUS MOTEHIIMAIBHO 1e(DEeKTHBIX KOMIIOHEHTOB, ONucaHHas B Tabm. 5.43

2. MuHUMU3aIMOHHbBIE cTpaTerud. HanmpapieHsl Ha yMEHBIIIEHHE BO3MOXKHOTO yiepOa
OT pUCKOB. [IpuMepoM CIyKUT cTpaTerusi yMeHbIlIeHus yiiepda oT O00e3HH YJICHOB KOMaH bl
pa3paboTunkoB (cM. Tadi. 5.4).

3. [InanupoBanue "aBapuiiHbIX" cuTyanuii. COriacHo 3THM CTpaTerusiM HeoOX0IUMO
HMMETh IUIaH MEPONPUSITHI, KOTOPBIE CIIEYET BBINOJHUTH B CiIydae MPOSBICHUS PUCKOBOM CH-
Tyauuu. B tabn. 5.4 310 cTparerus moBeACHUs MPU BOSHUKHOBEHMM (DMHAHCOBBIX IPOOJIEM Y
OpraHu3aluu-pa3zpaboTUuKa.

MOHHMTOPHHT PUCKOB

MOHHMTOPHHI PUCKOB 3aKIIIOYAETCA B PETYJISIPHOM IEPECUYETE BEPOSITHOCTENM PUCKOB U
yiiep0a, KOTOpbI OHM MOTYT HaHECTH. [ 3TOro He0OX0IUMO MOCTOSIHHO OTCIICKUBATH (hak-
TOPBI, KOTOPHIC BIUSIOT Ha BEPOSTHOCTh PUCKOB W BO3MOXKHBIN ymiep0. DTu GakTOpbl 3aBUCIT
OT TUIIOB pucka. B Tab. 5.5 npuBeneHbl NpU3HAKK, KOTOPBIC IOMOTAIOT ONPECIIUTh THIT PUCKA.

Tabnuua 5.5 - NpusHakn pnckos

Tun pucka [Ipr3Haku

TexHonoruyeckue 3alepKKM B TOCTaBKE OOOPYIOBAaHHSI WM TPOTPAMMHBIX CPEICTB

PHCKH MOJICPKKH  Tiporiecca co3fanust [10, MHOTOYHCIIEHHBIE JOKYMEHTHH
OBaHHbBIE TEXHOJIOTUYECKUE TPOOIEMBI

Pucku, cBs3aHHBIC Hu3koe MopaimbHOE COCTOSIHWE TIEpCOHANa, HATSHYTHIE OTHOIICHHS

MIEPCOHAIIOM MEXIy YJIeHAMH KOMAaHJIbl pa3pabOTUYMKOB, HU3KOE KayeCTBO BHITIONH
HEHHOU paboThI

OpraHu3annoHHbIE PasroBopbl cpenu TepcoHana O TACCUBHOCTH M HEJOCTaTOYHOM

PHUCKHU KOMIETEHTHOCTH BBICHIETO PYKOBOJICTBA OPraHU3AINH

HNHCcTpyMeHTaIbHbIE Hexxenanne pa3pabOTYMKOB HCIIONB30BaTh IPOTPAMMHBIE CPEICTBA)

PHUCKHU MoepKKU, HeomoOputenbHble 0T3bIBEI 0 CASE-cpenctBax, 3ampochl
Ha 0oJiee MOIIIHBIE HHCTPYMEHTAJIbHBIE CPEJICTBA

Pucku, cBs3aHHbBIE HeoOxomumMocTh  mepecMOTpa MHOTHUX  CHUCTEMHBIX  TpeOOBaHUH,

CUCTEMHBIMU HEIOBOJBCTBO 3aKazynka [10

TpeOOBaHUSIMU

Pucku ornieHuBaHuS M3menenus: rpaduka pabOT, MHOTOYHCIICHHBIC OTYETHI O HAPYIICHHUH
rpacduka pabot

MOHUTOPHUHI PUCKOB JIOJDKEH OBbITh HEMPEPHIBHBIM MPOLIECCOM, OTCIIEKHMBAIOLIUM X0
BBIIIOJIHEHHUSI MEPONPUATHI 110 YIPABICHUIO PUCKAMH, IPH ITOM KaXKIbIi OCHOBHOM PHCK
JOJDKEH PacCMaTpUBATBCS OTAEIBHO.

IlocTaHoBKa 3a1a4u K NpaKTHYeCKoil padoTe 7

1. U3yunTs npeasiaraeMplii TEOPETUUECKUI MaTepHUal.

2. [locTpouTh BpEMEHHYIO U CETEBYIO IUAarpaMMBbl JUIsl BBIOPAHHOTO MPOEKTA.

3. IlocTponuTs AuarpaMmy pacrpeneacHusl y4aCTHUKOB IPYIIIBI IO dTalam.

4. ITocTpouTh CIIUCOK BO3MOKHBIX PUCKOB C YKa3aHWEM Ha3BaHUS U OMMCAHUS PHUCKA.
5. IIpoBecTu aHanu3 pUCKOB.

6. Onucarpb cTpaTeruio IIAHUPOBAHUS PUCKOB.



7. IlocTponuTs OTYET, BKIKOYAIOIUN BCE IIOJYYEHHBIE JMarpaMMbl U OIHCAHUE
CTpaTeruy IIaHUPOBaHMsI pUCKOB. [IpencTaBUTh OTUET MO MpaKTUYEeCKON padoTe JIsl 3allUThI.

BapuaHThl HHAMBUAYAJIbHBIX 32IaHUI

B cootBercTBUM € yKa3aHHOM MpeIMETHOM 00JIacThi0 M KiIaccoM pa3padaThiBaeMOM
MH(POPMALIMOHHOM CHCTEMBI TOCTPOUTh BPEMEHHYIO M CETEBYIO JHAarpaMMbl; IOCTPOUTH
auarpaMmmy pacrnpeaciCHusd Y4YaCTHHUKOB TPYIIIBI MO 3TallaM; IMOCTPOUTH CIIMCOK BO3MOXHBIX
PUCKOB C YyKa3aHMEM HAa3BaHUS M ONMCAHUSA pHCKA; IPOBECTH AaHAJIN3 PHUCKOB; OIUCATh
CTpaTCTHIO IIJIAHUPOBAHUA PUCKOB.

Tabmmia 5.6 — UnauBuyaibHBIC 3a1aHUS

Ne | [IpeametHas 061acTh Kinacec UC

1 Ckian MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTre CRM

4 ToproBoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTtan B2B

7 CTpouTenbHOE MPEANPUITHE NC yuera

8 Briciiee yuebHOe 3aBe/icHIE W C ynpasnenus
9 WudpactpykTypa npeanpusTus CHIIp

10 | AnnapatHas ”HGPACTPYKTypa MPEANPHUSITH DKcnepTHasi cucTemMa

ConepxaHue oT4yeTa

[lo BbImonHEHHON paboTe cocraBisgercs oT4eT. OTYET BBHIMOJIHACTCS B DJICKTPOHHOM
Buje. [1o BeIMONHEHHOMY OTUETY MPOBOIMUTCS 3aIMTa MPAKTUYECKON pabOTHI.

OTueT MO NPaKTUYECKOH pabdoTe MOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJHAs 4YacTh: KpaTKOE OINMCAHME LEeJed NMpoekTa. BBogHas dacTe oTyeTa JOHKHA
BKJIIOYAaTh IIYHKTBI:  YCJIOBHE 3aJadyM; IOPAJOK BBIIOJIHEHUS; IIPOrpaMMHO-ANIAPATHHIE
CpEICTBa, UCIIOJIb3yEMbIe MPU BBIMOJIHEHUU PAOOTHI.

- OCHOBHasi yacThb (omucaHue paboOThI): ONUCaHHE WHPOPMALMOHHON CHUCTEMBI;
BpEMEHHasi W ceTeBas JAuarpaMMbl YIOpaBlieHUus MpoekToM paspabotrku WC; aumarpamma
pacpenesieHus YY4aCTHUKOB TPYIIBI II0 dTalaM; CIUCOK PUCKOB; aHAJIM3 PUCKOB; CTpaTerus
IJJAHUPOBAHUS PUCKOB.

- 3aKJIOYeHUE (BBIBOJIBI);

- CIIMCOK MCIOJIb30BAHHOM JINTEPaATypHI.

3ammTa oT4YeTa Mo MpPaKTUYeCKoi paboTe 3aKII0YaeTCs B MPEIbSIBICHUH MPENOAaBATEINIO
MOJTyYEeHHBIX PE3YyJIbTaToOB B BHJE (ailyia U AEMOHCTPALMU MOJYyYEHHBIX HaBBIKOB IPH OTBETaX
Ha BOIIPOCHI IIPETIOIaBATEIIS.

KoHnTpo/ibHBIE BOIPOCHI

1. VnpagrieHue puckamu Ipu MPOSKTUPOBAHUN TPOTPAMMHOTO MTPOIYKTA.
. IIpouecc ynpaBieHus: pucKaMH.

. KonTponbHbie 0TMETKH ATamnoB padoT.

. I[I/Ial“paMMBI mponccCoOB U BpCMCHHBIC JUArpaMMBbI.

. BpemenHble u ceTeBble AUarpaMMBl.

. Pactipeienenue ucnosiHATENEH 1O 3Tanam

. TUTBI PUCKOB, KOTOPBIE MOTYT OKa3aTh BIMSHUE Ha TAHHBIA MPOEKT

. Cxema mporiecca ynpaBieHUs] pUCKaMH

. Pe3ynpTathl ananu3a pucKkoB

[\
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IIpakTuueckas padora 8. [IpumeHeHue OHTOJIOTHYECKUX MO/Iej el HHHOBAIMOHHBIX
NMPOAYKTOB

Henb padGorbl: O3nHakomieHue c¢ Meroponoruen IT-meHemxMmeHTa B ynpaBieHUH
NPOEKTaMH{; U3yUYEHUE OCHOBHBIX 2JIEMEHTOB ONPEACIEHUs, IPEACTABIEHUS, IPOCKTUPOBAHUS U
MOJIETTUPOBAHUS IPOTPAMMHBIX CHCTEM.

[IpakTuyeckas paboTa HampaBlieHa Ha O3HAKOMJIEHHE C OCHOBHBIMH JJIEMEHTaMH
OTIpe/IeNICHUs], MPEACTABICHUs], MPOECKTUPOBAHUS U MOJEIMPOBAHUS MPOTPAMMHBIX CHUCTEM C
nomouipto s3plka UML, moslydeHuMEe HaBBIKOB 10 NPUMEHEHMIO JAHHBIX JJIEMEHTOB IS
MOCTPOEHHUSI 00BbEKTHO-OPHUEHTUPOBAHHBIX Mojeneit IC Ha ocHOBaHUU TpeOOBaHMIA.

TpeboBanus K pe3ybTaTaM BBIIIOJHEHUS IPAKTUUECKOI paboThI:

- MOJIeJIb CHUCTeMBbl JOJDKHA COJAepXkKaTh: JWarpaMMy BapHaHTOB HCHOJIb30BaHUS;
AuarpamMMmbl B3aUMOJEHCTBHUS IJI1 KaKJOTO BapHaHTa HCIOJb30BaHUSA; Juarpammy KJaccos,
MO3BOJIAIONIAs peain30BaTh Bech omucaHHbIM QyHkunoHan MC; o0benIMHEHHYIO auarpaMmmy
KOMIIOHEHTOB M pa3MELICHMUS;

- Ul KJIaCCOB YKa3aTbh CTEPEOTHIIBI;

- B 3aBHCHMOCTH OT BapHaHTa 3aJaHUs JuarpaMma pa3sMelleHus TOJDKHA IOKa3blBaTb
pacroiokeHNe KOMIIOHEHTOB B PacpeeIeHHOM MIPHIIOKCHHH.

OcHoBBI TEOpUH

JAunarpammbl B3aumojeiicTBus (interaction diagrams)

Huarpammbl ~ B3auMojneictBus  (interaction  diagrams)  ONKMCHIBAIOT — IOBEACHUE
B3aUMOJICHCTBYIOIIMX Tpynn o0bekToB. Kak mpaBwio, guarpaMma  B3auMOJACHCTBUS
OXBaThIBaeT IMOBEJCHUE OOBEKTOB B PaMKax TOJBKO OJHOIO BapHaHTa MCIOJb30BaHMs. Ha
TakOM JuarpaMMe OTOOpakaeTcs psl OOBEKTOB M TE€ COOOIICHUS, KOTOPHIMH OHH
0OMEHHBAIOTCSI MEXKAY COOOI.

CooOmenne (message) — 3TO CPEACTBO, C IMOMOIIBIO KOTOPOTO OOBEKT-OTHPABUTEINb
3alpanmBaeT y 00beKTa Mojyyaresst BHIIOJIHEHUE OHOM U3 €ro orneparuii.

Nudopmarnmonnoe (informative) cooOrmieHue — 3To0 cooOmieHue, cHadx)aromee 00beKT-
noJIy4yaresib HEKOTOpoil nH(popMaren At OOHOBJICHHUS €r0 COCTOSIHHUS.

Coobmenne-3anpoc (interrogative) — 3TO COOOIIEHUE, 3ampalluBarolee BBIIAYY
HEKOTOpOH nHpopMaluu 00 0ObeKTe-ToTydaTene.

HNmnepatuBHoe (imperative) cooOIieHue — 3TO0 cooOlIeHHe, 3alpalinBaroiee y
00BEKTa-NOTy4aTess BbIMOIHEHNE HEKOTOPBIX ACHCTBUIMA.

CymecTByeT Ba BUAA JAMarpaMM B3aMMOJCHCTBHSI: TUArpaMMBI ITOCIEA0BATEILHOCTH
(sequence diagrams) u koomepaTuBHble Auarpammsl (collaboration diagrams).

JAunarpamma nocJienoBarejibHOCTH (Sequence diagrams)
Jlmarpamma mocneI0BaTENbHOCTH OTPaXkaeT MOTOK COOBITUM, MPOUCXOAIIMX B paMKax
BapuaHTa UCIIOJIb30BaHMA.
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Pucynok 3.7 - Ilpumep quarpammsbl 0ocia€A0BaTEIbHOCTH

Bce pelictByrone nMuma 1mokasaHsl B BEepXHEHW wacTH amarpaMMbl.  CTpenku
COOTBETCTBYIOT COOOILEHUSIM, MEepeaaBaeMbIM MEXy NCHCTBYIOIIUM JIMLIOM U OOBEKTOM WM
MEXy 00BEKTaMU AJIS BBIIIOJHEHUS TPeOyeMbIX (DyHKIHHA.

Ha JIuarpaMMe [I0CJIEJOBATEIbHOCTHA 00BEKT n300pakaeTcst B BHUJIE
NpSMOYTOJIbHHKA, OT KOTOPOTO BHHU3 IIpOBEJeHa IyHKTUpPHAas BEpTUKaJbHAs JUHUA. OTa
nuHusA HaszpiBaeTrcs juHuen >xku3HU (lifeline) oOwvexkra. OHa mpencraBisier cobol ¢dparMeHT
KM3HEHHOTO IMKJIAa 00BEKTa B Ipollecce B3auMOJeHCTBUS.

Kaxxnoe coobiieHue npeacTaBisieTcss B BUJAE CTPEIKU MEXKIY JMHUAMU KU3HU JIBYX
00bekToB. CoOOlIeHUsI TOSBISAIOTCA B TOM IOpAAKE, KaK OHM IOKAa3aHbl Ha CTPaHULE
cBepxy BHHU3. Kaxmoe cooOmieHne mnoMmeyaeTcss Kak MUHUMyM HMeHeM cooOuenus. [Ipu
KEJaHUM MOXHO J00aBUTh TaK)Xe apryMEHThl M HEKOTOPYIO YIPABISIOIIYI0 MH(DOpMAIUIO.
MoxxHo mokazate camopenerupoanue (self-delegation) — cooOmenue, kKoTopoe OOBEKT
MIOChIIAeT caMoMy cebe, IpU 3TOM CTpejiKa COOOIIEHUs YKas3bIBaeT Ha Ty K€ CaMyl0 JIMHHIO
AKHU3HU.

JAuarpamma xkoonepauum (collaboration diagram)

JlnarpamMmbl Koonepaluun OTOOPaXKalOT MOTOK COOBITUH uepe3 KOHKPETHBIN CcleHapui
BapuaHTa HCIIOJIb30BAHUSA, YIOPSAAOYEHBl IO BPEMEHM, a KOONEpPaTHBHBIE JUarpammbl
00JIbIlle BHUMAHHS 3a0CTPSIIOT Ha CBSI3AX MEXAY OOBEKTaMH.

Ha numarpamMe koomepainuu mnpejcTaBieHa BCs Ta MH(OpMalus, KOTopas ecTh M Ha
auarpaMMme I0CJIEeIOBaTeNIbHOCTH, HO KOONEpaTHMBHAs Jauarpamma IO-APyroMy OIUCBIBAET



NOTOK CcOOBITHH. I3 Hee Jerdye MOHATH CBA3M MEXIy OOBEKTaMM, OJHAKO, TPYJIHEE YSICHUTh
IIOCJIEAOBATEIBHOCTh COOBITHIA.

Ha koomepatuBHOW nuarpaMMe Tak e, KaKk M Ha JuarpaMme IMocJel0BaTelbHOCTH,
CTpelKd O0003HAYalOT COOOIIEHUs, OOMEH KOTOPBHIMU OCYIIECTBISETCS B paMKax JIaHHOTO
BapHaHTa MCIOJb30BaHMA. VX BpeMeHHas Mocie10BaTeIbHOCTh YKa3bIBaeTCs IyTeM HyMepaluu
COOOIIEHUI.

2:CunTtaTe N KapTii
—

1: MNpUHATE KapTy

5: Beon RIN-kona (1234)

KaccoBsIA

Pucynok 3.8 - [Ipumep nuarpammsel Koonepanuu

JAnarpammbl kiaccoB. O0mue cBeeHUst

JuarpamMmma KJaccoB OMpeAesieT THUIBI KJIACCOB CHCTEMBI M Pa3IMYHOTO poja
CTaTUYECKUE CBS3HM, KOTOpBIC CYIIECTBYIOT MEXIy HHMH. Ha jamarpamMmax KiaccoB
n300pakaroTCsl TaKKe aTpUOYTHl KIIACCOB, OIEpalMd KIACCOB M OTPaHUYEHHs, KOTOpHIC
HAKJIaJBIBAIOTCSI HA CBSI3M MEXIy KJacCcaMH.

Huarpamma kmaccoB UML - a3t0 rpad, y3mamMu KOTOPOTO SIBJISIOTCS 3JICMEHTHI
CTaTUYECKOW CTPYKTYpbI MpoekTa (Kiacchl, MHTEp(EHChI), a AyraMd - OTHOIICHUS MEXKIy
y3J1aMu (accouualiy, Hacjae10BaHue, 3aBUCHMOCTH).

Ha muarpaMme Ki1accoB M300pakaroTCs CIEAYIONINE IIEMECHTBI:

- [Taker (package) - HaOOp >JIEMEHTOB MOJIENH, JIOTHYECKH CBA3AHHBIX MEXKITy CO0Oi;

- Knacc (class) - onrcanne o0Iux CBOWCTB IPYIIITBI CXOHBIX 0OBEKTOB;

- UuTtepdeiic (interface) - aGCTpakTHBIN Kiacc, 3aMaroniuii Habop omeparuii, KOTOpbIe
00BEKT TMPOU3BOJIBHOTO KJlacca, CBA3aHHOTO C JIaHHBIM HMHTEpQEicoM, TPEAOCTaBISET APYTHUM
o0BEKTaM.

Kaace

Kinacc - ato rpynma cymHoctel (00BbEKTOB), 00JagarONIUX CXOJHBIMH CBOMCTBaMH, a
MMEHHO, JTaHHBIMH U moBefeHrneM. OTAeNbHBIN IpeCTaBUTeNh HEKOTOPOTo Kiacca Ha3bIBaeTCs
00BEKTOM KJIAcCa UM MPOCTO OOBEKTOM.

[Ton moBenenuem o6bekta B UML monumarorcst ntoOble IMpaBuiia B3aMMOICHCTBUS
00BEKTa C BHELITHUM MUPOM U C JAHHBIMH CaMOT0 00BEKTa.

Ha nuarpammax kiacc nzobpaxkaercs B BUJE MPSIMOYTOJIbHUKA CO CIUIOIIHONM IpaHuUIeH,
pa3eIeHHOr0 TOPU30HTAEHBIMYU JIMHUSIMU Ha 3 CEKIIHU:

- Bepxuss cexius (Cexuus UMEHH) COIAEPKUT UM KJlacca U JIpyrue oOlue CBONCTBa (B
YaCTHOCTH, CTEPEOTHII).

- B cpenneii cekunu coep>KUTCS CIIUCOK aTpUOyTOB

- B HmxHEN - chnMcok omepanuil Kjacca, OTpaXKaroluX €ro MOoBeJeHHE (IeHCTBUS,
BBITIOJTHSIEMbBIE KJIACCOM).

JIrobas u3 cexuuii aTpuOyTOB U OMEpalvii MOKET He u300paxaThes (a Takke o0e cpasy).
Jlis OTCYTCTBYIOIIEH CEKIMM He HYXKHO pPHCOBAaTh pa3leIUTEIbHYI0 JHUHHIO U KakK-JIHOO
YKa3bIBaTh Ha HAJIMYHE WIH OTCYTCTBUE SJIEMEHTOB B HEH.



Ha ycmoTpeHue KOHKpETHOW pealu3alddl MOTYT ObIThb BBEICHBI JIOMOJHHUTEIbHbIC
CEeKIuH, Harpumep, uckinouenus (Exceptions).

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

Pucynok 3.9 - Ilpumep nuarpaMmsl KJ1accoB

CrepeoTHnbl KJI1accoB

CrepeoTunsl KiIacCcoB — O3TO MEXaHU3M, IIO3BOJISIIOIIMIA — pa3lensaTh Kiacchl Ha
KaTerOpHH.

B s3p1ke UML onpeneneHsl Tpu OCHOBHBIX CTEPEOTHUIIA KIIACCOB:

- Boundary (rpanuna);

- Entity (cymHocTb);

- Control (ynpasnenue).

['pannuHBIE KIACCHI

I'pannunbiMu  knaccamu (boundary classes) Ha3bpIBarOTCSI TakKUE KIACChl, KOTOPHIE
pacmojoKeHbl Ha TPAHUIE CHUCTEMBI M BCEH OKPYKAMOIMIEH cpeabl. DTO 3KpaHHbIE (HOPMBEI,
OTYeThl, MHTEPQEICh C ammaparypoi (Takol Kak MPUHTEPHI WU CKaHEpPbl) U UHTEP(DENCHI C
JIPYTHMH CUCTEMaMH.

UroObl HaAlTH TpaHWYHBIC KIJACCHI, HAA0 HCCIENOBaTh AHArpaMMbl BapUAHTOB
UCIONIb30BaHus. KaXJIoMy B3aMMOACHCTBHIO MEXKAY JACHCTBYIONIMM JIUIIOM W BapHUaHTOM
MCIIONIb30BaHUs TOMKEH COOTBETCTBOBATH, 10 KpaifHel mepe, OMH rpaHu4YHbIN Kinacc. IMeHHO
TAKOM KJIACC MO3BOJISIET ICUCTBYIOIIEMY JIUILY B3aUMOIEMCTBOBATH C CUCTEMOM.

Kuaaccpi-cymnoctu

Kiaccpi-cymuocTtu (entity classes) coaepxar Xpanumyro uHbopmaruio. OHH HMEIOT
HauOoJblllee 3HAYCHHWE [UIS TOJb30BaTeNs, W TOTOMY B MX HA3BAHUAX YacTO HUCIOIB3YIOT
TEPMUHBI U3 TpeaMeTHON 00macTi. OOBIYHO IS KaXKIOTO KJIACCa-CyIIHOCTH CO3AAI0T TabIuIly
B 0a3e JaHHBIX.

YnpasJsiionue Kiacchbl

VYopasnsomue kinaccel (control classes) oTBe4arOT 3a KOOPAMHAIMIO ACHCTBHIA
Opyrux  kiaccoB. OOBMHO Yy  KaXIOrO BapWaHTa  HCIOJIB30BAHUS HMMEETCS OJIMH
YOPaBISIONNI KJIacc, KOHTPOJIHMPYIOMIMMA IMOCIEI0BATEILHOCTh COOBITUH ATOr0 BapHaHTa
WCIIOJIB30BaHUA. YTPABISIIONINN KJIacC OTBEYAET 33 KOOPJAMHAIIMIO, HO CaM HE HECET B cebhe
HUKaKOW (YHKIIMOHAJIBHOCTH, TaK KaK OCTalbHBIE KJIAcChl HE MOCBHUIAIOT €My OOJBIIOro
KOJIMYECTBA cooOmennii. Bmecto »TOro oOH caM IIOCBUIAET MHOYKECTBO COOOIIECHUI.
VYrpaistomuid Ki1acc IpocTo AeNerupyeT OTBETCTBEHHOCTh JPYTUM Kilaccam, MO 3TOM MPUYMHE
€r0 4acTO Ha3bIBAIOT KJIACCOM-MEHEHKEPOM.



B cucreme Moryt OBITh W JApyrue YIPaBISIOMIME KJIAcChl, OOIIME AJIsI HECKOJIBKHUX
BApUWAHTOB HCHONMb30BaHusA. Hampumep, moxker ObITH Kiacc SecurityManager (MeHeEmKep
0e30MacHOCTH), OTBEUAIONIUI 3a KOHTPOJbL COOBITHIA, CBsI3aHHBIX ¢ Oe3omacHocThio. Kiace
TransactionManager (MeHeKep TpaH3aKIMUA) 3aHUMACTCS KOOpPJAWHAIMEH COOOIICHHH,
OTHOCSINUXCS K TpaH3akmusM ¢ 0a3oif JnaHHBIX. MoOryT OBITh W ApyTrue MEHEIDKEpPbI IS
paboOTBI ¢ JAPYTUMH 3JIEMEHTaMU (DYHKIIMOHHPOBAHHS CUCTEMBI, TaKUMH KakK pa3jelicHue
pecypcoB, pactipeneieHHass 00paboTka JaHHBIX WM 00paboTKa OIMOOK.

[ToMHMO YITOMSHYTBHIX BBIIIE CTEPEOTHUIIOB MOXHO CO3/1aBaTh W CBOW COOCTBEHHBIC.

ATpuOyTHI

ATpuOyT — 3TO 3JIeMEHT HWH(POpPMAIUM, CBSI3aHHBIA C KIAacCOM. ATpUOYTHI XpaHST
MHKAIICYJINPOBAHHBIE IaHHBIE KJIacca.

Tak kak atpuOyThl cojepaTcsi BHyTpU Kilacca, OHM CKPBITBI OT JPYrux KiaccoB. B
CBSI3U C 3TUM MOXKET MOHAJ0OUTHCS yKa3aTh, KakUe KJacChl MMEIOT IPAaBO YUTATh U U3MEHATH
aTpuOyThl. DTO CBOMCTBO HA3bIBACTCA BUANMOCTHIO aTpulyTa (attribute visibility).

VY arpubyta MOXXHO OIpPENENUTh YEThIPE BO3MOXKHBIX 3HAYEHMS ATOTO MapaMmerpa:

- Public (oOmmii, OTKpHITHII). DTO 3HaUYE€HUE BUIMMOCTH MpEIIOoaraeT, 4Yro arpuodyT
OyZeT BHJIEH BCEMHU OCTaJIbHBIMH KilaccaMu. JIr060il kiacc MOKET MPOCMOTPETh UM M3MEHHUTH
3HaueHue arpulyta. B coorBerctBuu ¢ HoTaumeid UML oOmemy arpubyTy mpeniiecTByer
3HAK « t ».

- Private (3akpbIThiif, cekpeTHbIi). COOTBETCTBYIOIIMN aTpUOYT HE BUJEH HHUKAKUM
JIPYTUM  KJIaccoM. 3aKkpbIThli aTpuOyT o0003HauaeTcs 3HAKOM « — » B COOTBETCTBUHM C
HoTarmenr UML.

- Protected (3ammmennsiit). Takoit arpuOyT IOCTyNEH TOJBKO CaMOMY KJlaccy U €ro
notomkaM. Hotarmust UML aiis 3ammiieHHoro aTpudyTa — 3TO 3HaK « # ».

- Package or Implementation (nmaketHslif). [Ipeanonaraer, yTo JaHHBIA aTpUOYT SABISETCS
oOIIMM, HO TOJBKO B Mpejesiax ero rnakera. IToT THIN BUIAMMOCTH HE 0003HayaeTcss HUKAKUM
CIELIMATILHBIM 3HAYKOM.

B  o0mem cmyudae, arpuOyThl pEKOMEHAyETCS  JeJlaTh  3aKPBITBIMH  WJIH
3alMIIEHHBIMUA. JTO MO3BOJISIET JIy4llle KOHTPOJIUPOBATh CaM aTpUOYT U KOJI.

C noMmomipl0 3aKpbITOCTH WM 3alIMIIEHHOCTH yJaeTcss u30ekaTh CUTyalluu, Korjaa
3HaYeHue arpulOyTa U3MEHSEeTCs BCEMH KJacCaMHM CHCTeMBL. BMecTo 3Toro Jsoruka
U3MEHeHus: arpuOyrta OyneT 3akilodeHa B TOM K€ Kjacce, 4TO M caM 3TOT aTpuOyT.
3azaBaeMble MapaMmeTpbl BUIUMOCTH TOBJIUSIOT HA TEHEPUPYEMBIHN KOJI.

Onepaunu

Onepannn peanu3yroT CBSI3aHHOE € KjaccoM InoBeneHue. Omepalnys BKIOYAeT TPU
YacTH — MMs, ITapaMeTpbl U THUIl BO3BPAIAEMOr0 3HAYCHMS.

[TapameTpel — 3TO aprymeHThl, I[IOJy4YaeMmble ONepaluend «Ha Bxoae». Tun
BO3BPAIAEMOI0 3HAYEHHS] OTHOCUTCS K pe3yJIbTaTy JE€UCTBHS ONEpaLUN.

Ha pumarpamMme kinaccoB MOXKHO IIOKa3blBaThb KAaK HMMEHA OIEpalMi, TaKk U HMEHa
omepaiuii BMecTe ¢ UX @apaMeTpaMM U THUIIOM BO3BpallaeMoro 3HadeHus. YToObl
YMEHBIIIUTh 3arpy>KEHHOCTh UArpaMMBbl, TOJE3HO OBIBAE€T HA HEKOTOPHIX M3 HUX MOKA3bIBATh
TOJIBKO MMEHA OIIepalnii, a Ha IPYTUX UX MOJHYK CUTHATYPY.

B s3p1ke UML onepanuu MMErOT CIEAYIONIY0 HOTALHUIO:

NUms Omepanun (apryMeHT: THIT JAHHBIX apryMeHTa, apryMEHTZ2:THUM JaHHBIX
apryMeHTaZ2,...): TUI BO3BPAIlaéMOro 3Ha4€HUs

Creyer paccMOTPETh YEThIPE Pa3INYHbIX TUIA ONEPALIAN:

- Onepauuu peaau3aluy;

- Onepauuu ynpaBjieHuUs;

- Onepanuu foctyna;

- BecrmomorarenpsHbIe onepanuu.



Onepanuu peanuzanuu

Onepamuun  peanmmzanuu  (implementor operations) peaqu3yloT HEKOTOpbIe OW3HEC-
¢ynkuuu. Takue onepalMu MOXXKHO HaWTH, HCCleqys JuarpaMMbl B3auMOJICHCTBUS.
JlmarpaMmbl  3TOTO THMA (QOKYCHPYIOTCS Ha Om3Hec-QyHKIHAX, M KaXJ0e COOOIICHHE
JMarpaMMbl, CKOpee BCEro, MO’KHO COOTHECTH C Olepalueil pearn3aiui.

Kaxnmass omepammst peanu3anii  JODKHA  OBITH  JIETKO — TPOCJIEKUBAaEMa  JI0
COOTBETCTBYIOILIIETO TpeOOBaHUs. DTO JOCTUTAETCS HA Pa3IMYHBIX 3Tamax MOACITUPOBAHUS.
Omeparusi BBIBOJAWTCS M3 COOOINCHHUS HA JUArpaMMe B3aWMOJCHCTBHUSA, COOOIIECHUS HCXOJST
U3 TOAPOOHOrO OMMCaHUs MOTOKa COOBITHUH, KOTOPBIM CO3/aeTcs Ha OCHOBE BapHaHTa
UCIIOJIb30BaHUs, a MOCIEIHUM — Ha OCHOBE TpeOoBaHMI. BO3MOXKHOCTH MpPOCIETUTH BCIO 3TY
LEMOYKY I03BOJIIET TapaHTUPOBaTh, YTO KaxJaoe TpeOoBaHMEe OyJeT peajr30BaHO B KOJE,
a Kaxaplii (parMeHT KoJa peajn3yeT Kakoe-TO TpeOoBaHHE.

Onepanun ynpasJjieHust

Oneparuun  ympaBieHus  (manager — operations) — YOpaBisSIOT — CO3JaHHEM |
YHUYTO)KEHHEM OOBEKTOB. B 3Ty Kareropuio mONajalT KOHCTPYKTOPHI U JAECTPYKTOPHI
KJIaCCOB.

Onepanum gocryna

ATpuOyTbl OOBIYHO OBIBAIOT 3aKPHITHIMU WM 3alllMIIEHHBIMH. TeM He MeHee, Apyrue
KJIacChl MHOT/A JIOJDKHBI MPOCMATpUBAaTh MM M3MEHATh MX 3HA4YeHUs. J{JIs 9TOro CymecTByrOT
omepanuu jgoctyna (access operations). Takoil TOAX0a MdaeT BO3MOXKHOCTH 0O€30MacHO
MHKAICYJIUPOBaTh aTpuOyThl BHYTPU KJacca, 3alIUTHB UX OT APYTHMX KIJIACCOB, HO BCE XK€
MO3BOJISIET OCYIIECTBUTh K HHUM KOHTposMpyemblii poctyn. Cosnmanue omepamuit Get m Set
(mostydeHust 1 U3MEHEHHUS 3HAUEHUS ) [T KaXI0r0 aTpudyTa Kiiacca sBIsSETCS CTaHIapTOM.

BcnomorarteabHbIe onepanuu

Bcenomorarensueimu - (helper operations) Ha3pIBaroTCS Takuhe OMNEpaludyd  Kjacca,
KOTOPBIC HGO6XO}1HMBI €My JId BBIIIOJIHCHUSA €T0 OTBeTCTBeHHOCTeI)’I, HO O KOTOPBIX ApPYTrue
KJIaCChl HE JIOJDKHBI HUYEro 3HaTh. DTO 3aKPBITHIE U 3aLIUIICHHBIC ONEpalK Kiacca.

YtoOb!l HAEHTUGUIUPOBATE ONEPAIIH, BHIIIOJHUTE CIEAYIOLIUE IeHCTBUS:

N3yunrte nuarpamMmbl TOCIEIOBATENBHOCTH M KOONEPATHBHBIE AUarpaMmsbl. bosbiias
4yacTh COOOIIEHHMH Ha 3THUX JuarpamMmax sBJISeTCs omepanusiMu peanusauuu. PedrexcuBHbie
coo01IeHust OyAyT BCIIOMOTaTeIbHBIMU OTIEPAIUSMHU.

Paccmotpute  ympamisitomue  omepanud.  Moker  moTpeOoBaThCs  100aBUTH
KOHCTPYKTOPHI U IECTPYKTOPHI.

Paccmotpute omepauun gocryma. Jlng kaxkgoro arpulyTa Kiacca, ¢ KOTOPBIM
JOMKHBI OyayT paboTaTh Opyrue Kiacchl, Haao co3aarh omeparuu Get u Set.

Ces3u

Cs3p TpencTaBisieT Cco00M CEMaHTHYECKYI0 B3aUMOCB3b Mexay kKiaccamu. OHa
JAaeT KJIACcCy BO3MOXKHOCTH y3HaBaTh 00 aTpuOyTax, Omepamusix W CBI3AX JIPYroro Kiacca.
NupiMu croBamMu, 49TOOBI OJMH KIJIACC MOT IOCJATh COOOIICHHWE JPYroMy Ha Jguarpamme
MOCJIEIOBATEILHOCTH WM KOOTIEPATHMBHOM HarpamMme, MEXIy HHMH JIOJDKHA CYIIECTBOBAaTh
CBS3b.

CymiecTByIOT 4YeThIpE THUIA CBsI3€d, KOTOpPHIE MOTYT OBITh YCTaHOBJICHBI MEXKITY
KJIACCaMH: acCOIMAIINH, 3aBUCUMOCTH, arperaiuu u 00001eHus.

Accouuanuu
Accommanus (association) — 3TO ceMaHTHYecKasi CBsI3b MEXKIY KiaccaMmu. VX pucyroT Ha
lII/IanaMMe KJIAaCCOB B BHJIC O6I>IKHOB€HHOI\/II JIMHHUMU.
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Pucynox 3.10 - CBs3b accoruarus

Accoumany  MOTyT  OBbITh  JByHalpaBJICHHBIMH, Kak B  IpuMmepe, WIH
onHoHampasieHHbIMU. Ha s13pike UML nByHamnpaBieHHbIE acCOLMALIMM PUCYIOT B BUJAE IIPOCTOM
JMHUU 0€3 CTPEJIOK MIIM CO CTpesIKaMu ¢ 00enx ee cTopoH. Ha ogHOHampaBieHHON accouuaiu
n300pakaroT TOJBKO OJHY CTPEIIKY, IOKa3bIBAIOLIYIO €€ HAIIPABIICHHE.

Hampasnenue accouuanuu MO>KHO OIPEEIINTD, n3ydast JyarpamMmmsl
MOCJIEIOBATEIBHOCTH W KOOIIEpAaTUBHBIE AWarpamMMmbl. Eciom  Bce cooOmmIeHWs Ha HHUX
OTIIPABJISIFOTCSL TOJIBKO OJHHMM KJIACCOM M IPUHHUMAIOTCA TOJBKO APYTUM KJIacCOM, HO He
HAao0OpOT, MEXIYy 3TUMHU KJIacCaMH HMEET MECTO OJIHOHampaBjeHHas CBs3b. Ecim XoTs Obl
OJHO COOOILIEHHE OTHpaBiseTcss B OOpPaTHYIO CTOPOHY, accouuaius JOJDKHA OBITh
JBYHAIIPaBJICHHOM.

Accoumanuu  Moryr  ObITb  peduexkcuBHbIMH.  PeduiekcuBHas — acconuanus
IIPEIOIaraeT, 4YTO OJMH DK3EMIUIAp KJIacca B3aHMOACHUCTBYET C IPYTMMH JK3EMIUIIpAMHU
9TOrO XK€ Kiacca.

3aBucuMocTH

Ces3u 3aBucuMoctu (dependency) Takke OTpakarOT CBsI3b MEXAY KJaccamu, HO OHU
BCEI/Ia OJHOHAIPABJIICHB W TIOKA3bIBAIOT, YTO OJHMH KJIACcC 3aBUCHUT OT OIPEICICHHA,
CIeNaHHBIX B JpyroMm. Hampumep, kimacc A wucnoib3dyer meronbl kiacca B. Torma mpu
M3MEHEHUH Kiacca B He0O0X0IMMO MPOM3BECTH COOTBETCTBYIONINE H3MEHEHHMSI B Kitacce A.

3aBUCHUMOCTh H300pa)kaeTcsi MYHKTHUPHOW IJIMHUEH, TPOBEICHHOW MEXAY IBYyMS
SJICMCHTAMHA )II/IanaMMI)I, U CUUTACTCA, YTO DJIEMCHT, HpHBfI3aHHBII>i K KOHHy CTpeJ'IKI/I, 3aBUCUT
OT 3JIEMEHTA, IPUBSI3aHHOTO K HaYally 3TOW CTPEIIKH.

NewClass NewClass?2

Pucynok 3.11 - CBsI3b 3aBUCUMOCTh

[Tpu renepanuu Koaa JUTsi 3TUX KIIACCOB K HUM HE OYIyT TOOABISATHCS HOBBIE aTPUOYTHI.
Onnako, OyayT co3maHbl cHelUUYECKHe JUIsl  s3bIKa OIepaTopbl, HEOOXOAMMBIC IS
TIO/IJIEPKKHU CBSI3U.

Arperanuu

Arperamuu (aggregations) TpEACTaBISIOT c0o00H Ooiee TeCHYH (GopMy acCOIMAIINH.
Arperanusi — 3TO CBSI3b MEXKAY LEJNBIM M €ro yacThio. Hampumep, y Bac MOXeT OBITH KIlacc
ABTOMOOMNB, a Takxke Kiacchl JlBurarenb, [lOKpbIMIKM W KiIacchl JUIsl JIPYTUX 4YacTeu
aBTomMoOmnsA. B pesyibprare 00BeKT Kiacca ABTOMOOWIIL OyAeT COCTOSATh U3 00BEKTa Kiacca
JlBuratenb, yeTbipex oOBEKTOB [lOkphImiek W T. 1. Arperanuu BU3YaJU3UPYIOT B BHUJIE
JUHUH C POMOMKOM Y Kilacca, SIBJISIONIETOCs EeTbIM:

Whole Part

Pucynok 3.12 - CBs3b arperanusi



B nononnenune k mpoctoit arperanmu UML BBoguT Gojiee CHIIBHYIO Pa3HOBUAHOCTD
arperauuy, Ha3biBaeMylo kommosuiued. CorylacHO KOMITO3UIIUH, OOBEKT-4acTb MOKET
IIPUHAJUIEKATh TOJBKO €IUHCTBEHHOMY LIENIOMY, M, KpPOME TOr0, Kak IMpaBWIIO, XU3HEHHBIN
LUK 4YacTell COBHAJaeT ¢ LUKJIOM IIEJIOro: OHM XHUBYT M YMHpAIOT BMecTe ¢ HUM. JlroOoe
yAAJIEHHE LEJI0r0 paclpOCTPAHIECTCS Ha €T0 YaCTH.

Takoe KkackaZHOE yHalIEHUE HEPEIKO PpacCMaTpHUBACTCA KaK 4YacTb ONPEICIICHUS
arperanuy, OJHaKO OHO BCErJa IOAPAa3yMEBAETCsA B TOM Cllydae, KOIa MHOXKECTBEHHOCTb POJIM
cocraBisier 1..1; Hampumep, ecnu HeoOXoauMO yaanuTh KimeHTa, TO 3TO yJajieHue IOJIKHO
pacrpocTpaHUThCs U Ha 3aKa3bl (U, B CBOIO ouepenb, Ha CTPOKH 3aKasa).

0O0606menus (HacnenoBanue)

O6o06mieHre (Hacnea0BaHue) - 3TO OTHOIIIEHUE THITA 00IIee-4aCTHOE MEXIY DJIeMEHTaMHU

Mozemu. C momomipio 00001meHuii (generalization) MOKa3bIBAIOT CBSI3M HACIEIOBAHUS MEXIY
JIBYMsI KJIACCaMH.

Bubmoresedl nonsioeaTeEN
Hus
Apes
Tenediow
PercTpatponnii HOED
Pemcrpaus (]
Omagsa penacTpaum ()
L.['.j
| _
Hianens HYumarens ¢ NpasoM BLKOCE
pwen B aTaten INEMEHTY BPEMEHHOND NOALI0EHNA
MaKCumansHOe BPEUA NOMI0SEHIT

B
Corpym Bfinuomen Crynes
Qrpen axynerer
Tenedox orgena [Jouausai anpec

Pucynok 3.13 - [Ipumep cBs3u Hacie10BaHUE

BonpmmucTBO O6’BGKTHO-OpI/IeHTI/IpOBaHHI)IX SA3BIKOB HEIMOCPCACTBECHHO
MOJJICP)KUBAIOT KOHIICTIIIMIO HacienoBanus. OHa TMO3BOJIIET OJHOMY KIIAcCy HacleaoBaTh
BCce arpuOyThI, OTICpAlliu U CBS3M Jpyroro. HaciegoBaHWe IMaKeTOB O3HAYACT, YTO B TaKeTe-
HACJICTHUKE BCE CYIIHOCTU MaKeTa-mpeaKa OyayT BUIHBI O], CBOUMHU COOCTBEHHBIMH WMEHAMH
(T.e. mpocTpaHCTBa MMEH O00BenUHSIOTCS). HacrmemoBanue moka3bIBae€TCs CIUIONTHOW JIMHUEH,
UAYIIeH OT Kilacca-TIOTOMKA K Kiaccy-npeaky (B tepmunonorud OOII - oT moTomMKka K MpeKy,
OT ChIHA K OTIly, WJIH OT TojKiacca K cymnepkiaccy). Co cropoHbl 6ojee oOIero sjaemMeHTa
pucyercst 60JIbIION MOIBINA TPEYTOJIbHUK.

[TomuMo HacnemayembIX, KaKIbld TOJKIACC HMEET CBOM COOCTBEHHBIE YHHKAJIbHbBIE
aTpuOyTHI, OTIepalvy U CBS3H.

MHO0KEeCTBEeHHOCThH

MmuosxkecTBeHHOCTh (multiplicity) mokas3pIBaeT, CKOJIBKO AK3EMIUISIPOB OJAHOTO Kilacca
B3aWMOJICHCTBYIOT C TIOMOIIBIO OSTOW CBSI3M C OJHUM DK3EMIUIIPOM JPYroro Kiacca B
JTAaHHBI MOMEHT BPEMEHHU.

Hanpumep, mipu pa3pabOTKe CHUCTEMBI PETHCTPAIMA KyPCOB B YHUBEPCHTETE MOXHO
omnpenenuTh kinacchl Course (kypc) u Student (cTymeHT). Mexay HUMHU yCTaHOBJICHA CBS3b: Y
KypcOB MOTYT OBITH CTYJCHTBI, & y CTYJEHTOB — Kypchbl. BONpOCBHI, Ha KOTOPBIH ITOJKCH



OTBETUTh MapaMeTpP MHOXECTBEHHOCTH: «CKOJIBKO KYypCOB CTYJIEHT MOXET I[OcCelarb B
JTaHHbIA MOMEHT? CKOJBKO CTYJIEHTOB MOJKET 32 Pa3 MOCeIaTh OJUH KypC?»

Tak Kak MHOXXECTBEHHOCTh JlaeT OTBET Ha 00a O3TH Bompoca, €€ HHIUKATOPHI
YCTAaHABIIMBAIOTCS Ha OOOMX KOHIAX JIMHUHU CBs3U. B mpumepe peructpanuui KypcoB MBI
pelniar, 4TO OJUH CTYAEHT MOXET MOCEMIaTh OT HYJIA 10 YETBIPEX KYpCOB, a OAUH KypcC
MoryT ciymatbk oT 0 1o 20 cTyaeHTOB.

B s3pike UML MIPUHATHI OIIpEIENICHHbIE  HOTaLUU ans 0003HaYeHN
MHOKECTBEHHOCTH.

Tadmuma 3.1 - O0o3HaYEeHUI MHOKECTBEHHOCTH cBs3erl B UML

Mito:kecTBeHITOCTE Suavenne
0.* Hom s Gosmine
1% Ommn wim Goupie
0.1 Hob i oun
1..1 (cokpameitnas 3amnucs: 1) Pogito ojunt

HNmena cBszeid

CBsi31 MOXKHO YTOYHHUTH C TIOMOIIBIO UMEH CBSI3€H UM POJIEBBIX UMeH. MMs cBs3u — 3TO
OOBIYHO TJIAroJl WM TJarojibHas (ppasa, ommchIBaromas, 3a4eM OHa Hy)kHA. Hampumep, Mexmy
kiaccoM Person (uenoBek) u knaccom Company (KOMITaHHS) MOKET CyIIECTBOBATh aCCOIMAIHSI.
MoXHO 3aaTh B CBSI3U C OTHUM BOIIPOC, SIBISIETCS JIM OOBEKT Kiacca Person KiueHTOM
KOMIIaHUH, €€ COTPYIHUKOM WIIM BiaaenblieM? UToObI ONpeneiauTh 3TO, aCCOLHUAIUI0 MOXKHO
Ha3BaTh «employs» (HaHUMaeT):

— Employs  —
Company Person

Pucynok 3.14 - [Ipumep umeH cBsizeit

Posmn

PosieBble MMEHA NPUMEHSAIOT B CBA3SX ACCOLMALMMA MM arperalid BMECTO MMEH JUIs
ONMCAaHMUA TOrO, 3a4eM JTH CBS3M HYXHbI. Bo3Bpamasce K npumepy ¢ kinaccamu Person u
Company, MOXHO CKa3aTb, 4TO Kiacc Person urpaer poas corpyaHuka kiacca Company.
PoneBpie MMeHa — 3TO OOBIYHO HMMEHA CYIIECTBHUTEIbHbIE WM OCHOBAHHBIE HAa HHUX (passbl,
UX [OKa3bIBalOT HAa JHMarpaMMe psIOM C KJIacCOM, WIPAIOIIHMM COOTBETCTBYIOLLYH) PpOJIb.
Kak nmpaBusio, moyib3ylOTCsl WIM POJIEBBIM HMMEHEM, WIM MMEHEM CBS3H, HO HE 000MMH Cpasy.
Kak u nmena cs3eil, posieBble UMeHa He 00s3aTeNIbHBI, UX AT, TOJbKO €CIH LIEIb CBS3H HE
oueBuHA. [Ipumep poneil NpUBOIUTCS HUXKE:

+Employer +Employee

Company Person

Pucynok 3.15 - [Ipumep poneit cszeit

ITaker. MexaHu3M NMaKeTOB
B koHTeKkcTe nmarpaMM KJIaccoB, IMAKEeT - 3TO BMECTWIHIINE IS HEKOTOpOro Habopa
KJIaCCOB U JPYruXx nakeToB. [[akeT sBIse€TCA CaMOCTOSTENbHBIM MPOCTPAHCTBOM HMEH.



]

Package

Pucynok 3.16 - O6o3Hauenue nakera 8 UML

B UML nHer kakux-mu00 OrpaHWYEHUN Ha MpaBHIIa, MO0 KOTOPHIM pa3paOOTYUKU MOTYT
WM JTOJDKHBI TPYIITUPOBATH KIIACCHI B MakeThl. Ho ecTh HEKOTOpBIEe CTaHAAPTHBIE CIy4yau, KOoraa
Takasg TPyNIUPOBKA yMECTHA, HalpuMep, TECHO B3aMMOACHCTBYIOLIME KJIAcChl, WIH Oolee
o0mwii cmyyail - pa30reHne CUCTEMBI Ha TOJCUCTEMEI.

[TakeT GpU3HYECKU COMEPKUT CYITHOCTH, OTPEIeTICHHBIE B HEM (TOBOPAT, YTO "CYIIHOCTH
NpUHAAIeKaT mnakery"). DTO O3Ha4yaeT, 4YTo eciu OyJdeT YHHUYTOXKEH MakeT, To OyayT
YHUUTOKEHO U BCE €r0 COJIEPKUMOE.

Cy1ecTByeT HECKOJIbKO HanboJsee paclpoCTPaHEHHBIX MTOAXO00B K TPYIITHUPOBKE.

Bo-nepBbIX, MOKHO TPYNIUPOBATh HX IO CTEpEOTUIly. B TakoMm ciydae mosydaercs
OIMH TMaKeT C KIAaCCaMU-CYIIHOCTSAMH, OJUH C TPAaHUYHBIMU KJAcCaMH, OJUH C
YOPaBISAIOMIMMU KJacCaMM M T.A. DTOT MOAXOJ MOXET OBbIThb MOJIe3eH C TOYKH 3pEHUs
pa3MelIeHUsT TOTOBOM CHUCTEMBI, IIOCKOJIBKY BCE HAaXOAAIIUECS Ha KIMEHTCKMX MallWHAX
MOTPaHUYHBIE KJIACCHI )K€ OKA3bIBAIOTCS B OJTHOM ITaKETe.

Hpyroii moaxoj 3akirodaeTcss B OOBEIMHEHMH KIACCOB MO UX (YHKIMOHATHHOCTH.
Hampumep, B makere Security (6e30macHOCTB) COAEpP)KATCA BCE KJIACCHl, OTBEYANOIIME 3a
0e30macHOCTh MPUIIOKEHUs. B TakoMm ciywae npyrue makeTsl MOTYT Ha3biBaTbcs Employee
Maintenance (Pabota ¢ corpymnnukamu), Reporting (ITogroroka otderoB) u Error Handling
(O6paboTtka ommboK). IlpenMymiecTBO STOro TOAXOAA 3aKIIOYAETCSI B BO3MOXKHOCTH
MOBTOPHOT'O UCIOJIb30BaHUS.

MexaHu3M MaKeTOB MPUMEHUM K JIIOOBIM 3JIEMEHTaM MOJIENH, a HE TOJIBKO K Kiaccam.
Ecniu nns rpynmupoBKM  KJIAcCOB  HE  MCIOJIB30BaTh HEKOTOpPbHIE 3BPUCTHKH, TO OHA
CTAaHOBUTCSI IIPOM3BOJbHOW. OJHA M3 HUX, KOTOpas B OCHOBHOM Hcnonb3yercs B UML, — ato
3aBHCHUMOCTh. 3aBHCHUMOCTb MEXIy ABYMsI TMakeTaMH CYIIECTBYeT B TOM cllydae, €clid
MEXIy JIIOOBIMU JIByMsI KJJaCCAMHU B IAKeTaX CYIIECTBYET Jt00ast 3aBUCUMOCTD.

Takum o0pazom, [uarpamMma MaKeTOB MPeACTaBIseT co0o0il AuarpamMmy, CoAep Kallyro
IIAKEThl KJIACCOB M 3aBUCUMOCTU MexAy HUMHU. CTporo roBops, INAKeTbl U 3aBUCHUMOCTH
SBIIAIOTCA DJIEMEHTAMM JHarpaMMbl KJaccoB, TO €CTh JAMarpaMMa I[akeToB — 3To ¢opma
JrarpamMMbl KJIaccoB.

|

— Entities

Boundaries

Pucynok 3.17 - [Ipumep nuarpaMMsl IaKeTOB



3aBUCHUMOCTb MEXy IByMs 3JIEMEHTAMH UMEET MECTO B TOM CIIy4ae, ECJIM U3MEHEHUS B
OTpEeeNICHNH OJHOIO dJEeMEHTa MOTYT IOBJE€Yb 3a COOOM H3MEHeHHs B JApyrom. 4Yro
KacaeTcs KJIaccoB, TO MPUYUHBI JIJIsl 3aBUCUMOCTEH MOTYT OBITh CAMBIMH PAa3HBIMHU:

- OJIMH KJIacC TOChUIAET COOOIIEHUE IPYTOMY;

- OJIMH KJIacC BKJIIOYAET 4acTh JAHHBIX APYToro Kjacca; OAMH KJlacc UCHOIb3yeT APYTroi
B KaUeCTBE MapaMeTpa oreparui.

Ecnu xmacc meHser cBoi mHTepdeiic, To moboe coollieHrne, KOTOpoe OH MOCHUIACT,
MOJKET YTPaTUTh CBOIO CHITY.

[TakeTsl He AalOT OTBETa Ha BOIPOC, KAKMM OOpa3oM MOXXHO YMEHBILIUTH KOJINYECTBO
3aBHCHMOCTEH B Bamei CUCTEMEC, OAHAKO OHH ITOMOI'alOT BBIACIUTH OTH 3aBHCUMOCTH, a IIOCJIC
TOr0, KaK OHM BCE OKaXyTCsl Ha BHIY, OCTaeTCs TOJBKO NOpadOTaTh HAaJ CHU)KEHHEM HX
KOJIN4YeCTBaA. ZlnarpaMMm MMaK€TOB MOXHO CUUTATb OCHOBHBIM CPCACTBOM YIIPABJICHHUA
o01eit CTpyKTypOi CUCTEMBI.

ITakeTBl SABISAIOTCA >KU3HEHHO H606XOHI/IMLIM CpEaACTBOM JIA 0O0JIBIINX ITPOCKTOB.
Hx cnegyer ucnonap30BaTh B TEX Clydasx, KOTJa JuarpamMma KiaccoB, OXBaTbIBAIOLIAs
BCIO CHCTEMY B LIE€JIOM U pa3MellleHHas Ha €JIMHCTBEHHOM JiMcTe Oymaru Qopmara A4,
CTAaHOBUTCSI HEUUTAEMOH.

IlocTaHoBKa 3a1a4u K NPaKTHYeCKOi padoTe 8

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHrall.

2. [loctpoiite nuarpamMmmy BapuaHTOB MCIIOJIb30BaHMS /1711 BBIOpaHHON MHGOPMallMOHHON
CUCTEMBI.

3. IlocTtponTh OTYET, BKIIOYAKOIINKA BCE IOJYYECHHBIE YPOBHM MOJIEIH, ONUCAHUE
(YHKIIMOHAJIBHBIX OJIOKOB, MOTOKOB JaHHBIX, XPaHWIUII U BHEHIHUX 00BeKkTOB. IlpencraButh
OTYET IO MPAKTUYECKON paboTe /s 3aIUThI.

BapuaHThl HHIMBUAYAJIbHBIX 32IaHUI

B cooTBercTBHM ¢ yKa3aHHOW TpEeIMETHOW OO0JAacThI0O M KJIAacCOM pa3pabaTbiBaeMoOu
WH(GOPMAIIMOHHON CHCTEMBI TIOCTPOUTE TUArpaMMy BapHAHTOB HMCIIOJNB30BAHUS AJIs1 BBIOPAHHOMN
MH()OPMAITMOHHOW CUCTEMBI, BBHITIOJHUTE PEAM3AIMI0 BAPHUAHTOB HCIOJIb30BAHUS, MOCTPONTE
JIUarpaMMy COCTOSTHUH 7Sl KOHKPETHBIX 00BEKTOB MHPOPMAITMOHHON CHCTEMBI.

Ta6mmma 8.2 — UnauBuyaibHBIC 3a/1aHUS

Ne | [IpeametHas 061acTh Kinacec UC

1 Ckian MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusaTre CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTan B2B

7 CTpouTenbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBeicHIE W C ynpasnenus
9 WudpactpykTypa npeanpusTus CHIIp

10 | AnnapatHas H”HGPACTPYKTypa MPEATNPHUSITH DKcnepTHasi cucTemMa

ConepxaHue oT4yeTa

[lo BbImonHEHHON paboTe cocramisgercs oT4eT. OTYET BBHIMOJIHAECTCA B DJICKTPOHHOM
Buje. [1o BeIMONHEHHOMY OTUETY MPOBOIUTCS 3aIMTa MPAKTUYECKON pabOTHI.
OTueT MO NPaKTUYECKOH pabdoTe MOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX

DJICMCHTOB!:
- TI/ITYJ'IBHLII\/'I JIHUCT,
- BBOJJHAas 4acCThb,




- OCHOBHasl 4YacTh (omHMcaHue paboOThI): JAMarpaMMa BapUAHTOB UCIOJIH30BAHUS
MH()OPMAITMOHHOM CHCTEMBI, AUarpaMMa COCTOSIHUH /i1 00bEKTOB MH(GOPMAIITMOHHON CUCTEMBI;

- 3aKJII0YEHUE (BBIBOJIBI).

BBonHast yacTh 0T4ETa JOJDKHA BKIIFOYATh MYHKTHI:

- YCIIOBUE 33]1a4H;

- TIOPSIZTOK BBITIOJTHCHHSI.

- MPOTrpaMMHO-aNMapaTHbIe CPEJICTBA, UCIIOIh3yEMbIE TIPU BHITIOTHEHUH PAOOTHI.

3amuTa OT4YeTa 1o MPaKTUYECKOi paboTe 3aKiI04aeTcs B MPeIbsBICHUH MPENo/1aBaTeio
MOJTyYEeHHBIX PE3yJIbTaTOB B BHJE (ailia U AEMOHCTPAllMK MOJyUYEeHHBIX HABBIKOB MPH OTBETaX
Ha BOIPOCHI MPEMNo/iaBaTesl.

KonTpoJbHbIe BOIPOCHI

1. [laiiTe onpeneneHne NOHATUIO «BAPUAHT UCTIOIb30BAHUS.

2. Kakue TuIibl CBA3M MOTYT MPUCYTCTBOBATh HA JUAarpaMMe BapUAHTOB UCTIOIb30BAHUS?
3. [aiite onpeneneHne NOHATHIO «ICHCTBYIOIIEE JIUI0Y.

4. Kakue THIIBI COOOIIEHUI MOTYT IPUCYTCTBOBAThH HA IUarpaMMax B3auMOJICHCTBUS?

5. JlaiiTe onpejiesieHne MMOHATHIO KJIacc, 00BEKT Kiacca.

6. KeM u 17151 4ero Mo>keT ObITh UCTIOIB30BaHA [UarpaMmMa pa3MenieHus?

6. YAEBHO-METOJUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCIATITAHBI

6.1. IlepeuyeHb OCHOBHOM M ONOJHUTEIBHON JIUTEPATYPbI, HEOOXOAMMOH 1JIs1
OCBOCHMSA THCIHHUIIHHBI

6.1.1. IlepeyeHb OCHOBHOM JTUTEPATYPBI

Bapeimesa A.B., bangun K.B., T'onos P.C., Ilepenepses .M. UnnoBanuu: YuebHoe
nocobue / Ilox obmi. pen. m.3.H., mpod. A.B. Bapsimesoit. — 2-¢ u3a. — M.: U3garenbcko-
Toprosast kopnopauus «/lamkos u K », 2018.

6.1.2. IlepevyeHb JOMOJTHUTENIbHOM JTUTEPATYPbI
WNunoBanmonHelii MeHekMeHT : kypc nekuuid / FO.H. Kymakos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.denepanuu, Mock. roc. yH-T. — Mocksa: MI'CVY, 2019.

6.2. IlepeyeHb y4eOHO-METOAUYECKOT0 00ecIeYeHNsI CAMOCTOSITE/IbHOI PadoThI
00y4aomuXxcs Mo JUCUUILIUHE

1. MCTOI[I/I‘-IGCKI/IG YKa3aHud 1O  BBIIIOJIHCHHUIO IMMPAKTHYCCKUX pa60T IO AJHUCIUIIIIMHC
((I/IH)KeHepHI)Ie KEHCHI: OT MPAKTUYCCKUX 3aa4 K MHHOBAIITUOHHBIM PCHICHUAM)).

2. MCTOI[I/I‘-IGCKI/IG PCKOMCHAAIMU IJid CTYACHTOB II0 OpraHu3alun CaMOCTOSTEIILHOM
pa6OTBI IO AMCHUIIIINHE ((I/IH)KeHepHBIe KEHUCHI: OT MPAKTUYCCKUX 3aJlad K HHHOBAIIMOHHBIM
PCHICHUSAMY.

6.3. [lepeuenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
HNHTepHeT, HEOOXOAUMBIX VIS OCBOCHHS TUCHUTIIHHBI

1. YauBepcurerckas 6udauoreka online. http://www.biblioclub.ru.

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

3. Dnektponnas 6ubmmoreka CKDVY.. http://catalog.ncstu.ru.

4. T'ocynapcTBeHHasi MyOnuYHas Hay4yHO- TexHHueckas Oubmmoreka Poccun. (I'TIHTH

Poccun). www.gpntb.ru.



http://www.gpntb.ru/
http://www.biblioclub.ru/

MMHUCTEPCTBO HAYKH Y BBICIIIET'O OBPA3OBAHUS POCCUMCKON ®EJEPALINA
dezepanbHOE TOCY 1apCTBEHHOE aBTOHOMHOE 00Pa30BaTElIbHOC YIPEHKACHHIE BBICIETO 00pa30BaHNUs
«CEBEPO-KABKA3CKWU ®EJIEPAJIBHBIT YHUBEPCUTET»

[IsTuropckuii MHCTUTYT (puiran)

METOANUYECKHUE PEKOMEHJALIMU 1JIA CTYAEHTOB 11O OPTAHU3AIIU
CAMOCTOSTEJBbHOM PABOThHI
O JUCHUNJIUHE UHKEHEPHBIE KEVICBI: OT IPAKTUYECKHX 3AIAY K
MHHOBALIMOHHBIM PEHIEHUAM

Hampasnenue noaroToBku 09.03.02
HubopMamoHHbIe CUCTEMBI H TEXHOJIOTUU
HanpasnenHocTs (poghuib) HNudopmarioHHbIe CUCTEMBI U TEXHOJIOTHH
00paboTku UPPOBOTO KOHTCHTA
Kpanmudukarus BeITyCKHAKA bakamasp

PA3PABOTAHO:

Houent kadeapsr CYulT

Maptupocsu K.B.

« » 2023 r.

[Taruropck, 2024
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BBEJEHHUE

Metoauueckue peKOMEHJAIUM  CcoAepXkaT IepeyeHb TeM C  BONpocaMu st
CaMOCTOSITENILHOM ~ MPOpPa0OTKM, TepeueHb J1abopaTopHBIX pPabOT ¢  BOMpocamMH  JJIs
CaMOCTOSITENTLHOM MPOPaOOTKH.

Meronuueckue yka3aHMsl MOCBSLIEHBI Kypcy MH)KEHEpHbBIE KEHCBI: OT MPAaKTHYECKHX
3aJjady K HMHHOBAllMOHHBIM pELICHUSM». YIPaBJIATh JIOAbMH CIOXKHO. YIPaBISTh JHOIbMHU
3pPEKTUBHO — HEUMOBEPHO CIOXKHO. IloaToMy MBI H300peTaeM | CMEIIMBAEM pa3Hble
MPAKTUKHU, aJTOPUTMbl U TEXHOJIOTMHU KOHTPOJIA, OLEHKHU pe3yJbTaToB Tpyaa. llepexomum
OT yCTapeBIINX METOAUK K HOBBIM, CTapaeMcsl y4e€CTb BCE HIOAHCBHI U PUCKH, TPAaTUM BpeEMs
U pecypchl Ha IJIaHUPOBAHUE BMECTO pabOThI 10 HaKaTaHHOM.

W3 MHOXKECTBa METOIOJIOTMI Hy’>KHA OJIHAa ONTHMAajbHas U HACTPOECHHAs JIMYHO IOJ HAC
u Haml 1poekT. OAHO /A€o BBIMOJHATH IIA0JOHHBIE 3a/ladd CTPOrO IO CKPUMNTAM W3 KHUIH,
Ipyroe — MeToioM Tpo0 u ommOOK BhIpabaThIBaTh CBOM CIEIMATIbHBIE MHCTPYMEHTHI IS
ydera npuopuTeToB KoMmnanuu. [loaromy npoektHsiit MenexMeHT (PM), To ecTh MeTO0I0THS
yIpaBJIeHUs] KOMITAaHUEH C JieieHueM Bcel paboTbl Ha MPOEKThl, CTAHOBUTCS TOMYJISPHBIM
BO BCEX OTPACIIfX.

MHorue KOMIIaHUU TOJIBKO ceiyac MepexoJsIT OT Kiaccuyeckoi (0TpaboTaHHas, YacTo
OrOpoKpaTHuecKkasi ~ cXeMa) K MPOEKTHOM (Kaxkaash  3a7ada  OTIEIbHO,  JCJIETHPOBAHHUE
OTBETCTBEHHOCTH) MOJIENH yIpaBieHus. OO MEHEIKMEHT ISl IPEANPUHUMATEIS CBOIMIICS
K TOMY, 4YTO €CTh pPYKOBOJAMUTEIb MW UCIOJHUTENb 3a1aud. JlUcuMIIMHA B3aUMOJEHCTBUS
3aBHCelNa OT TOTO, KaK mponucaHo B mabioHe. [11abmoH xe Obl1 BOUT B pa3yMbl BCEX OJIMHAKOBO
net 3Ttak 20-30 Hazaa. Tonbko 3TOT 1M1a0JIOH YK€ HE MPUMEHHUTh K HOBBIM YCJIOBUSMU MHPOBOTO
pBIHKA.

Hctopuyeckn Bce HA4YaIIOCh C TOTO, YTO B MEPHOI IepecTpoiiku 90-x rogoB cama JOTHKa
BeZicHHs Ou3Heca Oblla HapylleHa HACTOJNBKO, YTO TMOMBITKA MHOCTPOMTH HOBYIO pabouyro
KOHIEMINIO YIPaBJIEHUS B MUJUICHUYM CO3/1aJId TEPMHUH «KOMITaHUSA-0/IHOIHEBKa». KoHuenmmn
TaKUX KOMIIaHMI NPOBEPSUIMCh HA IMIPOYHOCTh U TOJBKO OJHA M3 10 KOMIaHUM CyllecTBOBaJa
6onbimie momyroga B 2000-x. I[lapamiensHO oOcTaBaJMCh MHOTOJIETHUE — TPEANPUSATHS,
KapJMHAJIBHO MEHSSICh KaXKAbIE JIET 5 yTOOBI BBDKUTH B IEPUO/T TIEPEMEH.

B 2010-x nH(popManMOHHBIN B3pbIB MHTEPHETA CcJeliajil AOCTYIHON BCIO pa3pO3HEHHYIO
6a3y HapaOOTOK EeBPOMNEHCKOro M aMepuKaHCKOro OuzHeca. M3 TOHH NOJE3HOH W MyCOpHOH
nH(pOpPMaLlMU BpPOJIE «YTO TaKOE YNpaBiCHHE NMPOECKTAMH U COBPEMEHHBIH MEHEKMEHT», «KakK
pactipenieniath  OOS3aHHOCTH,  MPAaBWJIBHO  MpPEAYrajblBaTh UM COKpallaTh  PUCKU»
NpeaNpUHUMATEIN JO0 CUX TMOp BBIOMPAIOT KPYNHUIBI 3HAHUH, NPUMEHUMBIX HMEHHO
B UX KOMITaHUSX.

Celiyac MbI ClIEJIJUM B HOBOCTSIX KaK NPHOBUIbHBIE KOPIOpPALMU PACTyT U paclagaroTcs
HAa TMOJPA3/EIECHUs], TIOKYIAIOTCS U IEPEKUBAIOT CTPYKTYPHBIE CIUSAHUA. 32 KOKIbIM aKTOM
KYIUTH-TIPOJAXKH OT/IeJIa KPOETCS CJIOKHAs CEeTh MPOEKTOB (TaKEThI, MPUIIOKEHHSI, pACIIUPEHUS
s Opay3epoB), CBA3aHHBIX I10 pa3HbIM KpuTepusM. Korga MeHSIOTCS KpUTEPHM, MEHSETCs
JielIeHue MPOEKTOB Ha rpymnmnbl. VMIMEHHO M3MeHeHue rpynnupoBKH u cooOuiaroT Ham B CMU.
BHyTpH ke KOMIIaHUM MIPOI0JIKAIOT paboTaTh, @ MPOEKTHI BELyTCs HENPEPHIBHO.

IT project management (PM)— »53To aucHuIUIMHA, YTO OOBEIWHSAET TPOIEAYPHI,
NPUHIUIBI ¥ TOJUTUKY BeAeHus 6u3Heca. OHa pyKOBOAMUT MPOEKTOM OT pa3pabOTKH KOHIEHIIUU
710 3aBEepUICHUSI POEKTA.

O6umii  (pyHKIMOHANBHBIA) U MPOEKTHBIM MEHEIXKMEHT OTJIMYaeTCs TeM, 4TO
(GyHKIMOHAIBHBIA MEHEIKMEHT cTaOuieH. Ero nenb: mojaepkath U MPUYMHOXKUTH KauCTBO U
3QPEKTUBHOCTh MPOTPAMMHOTO TpoAyKTa. EcTh oTpaboTaHHBIA 1m1a0MOH, OH paboTaer
MOCTOSTHHO. [IpoeKTHBIH MEHEKMEHT U3MEeHUUB. Llenb MpOoeKTHOro MEHEIKMEHTA: JOCTUTHYTh
pe3ynbTaTa 1000 1IeHoH, yauThiBas, uTo ecTh deadline.



[IpuunHoii mepexona oT o0IIEro MeHeKMEHTa K PM  wamie Jpyrux CTaHOBHUTCS
HAJeKHOCTb — BMECTO OTHOCHUTEIbHOM aOCTPakTHOW MEPCIEKTHBBI K MpeACcKa3yeMbIM
pe3yJsibTaTam.

Mexnynaponnas — Accouuanuss — Ynpasnenuss — [Ipoextamu  (IPMA)  mposena
UCCIIEIOBaHKE, I10 pe3yjbTaTaM KOTOPOTO HOBBIM IOAXOJA COKOHOMHUT BaMm okoio 20-30%
BpeMeHnu u 15-20% pecypcos.

Yem ormnmuarorcs Mupopmanmonnsie TexHomoruu ot apyrux orpacieit? Cyas mo UT-
dbopymaMm, 3aBHCHUMOCTBbIO MPOTPAMMHCTOB OT raJKETOB, JOPOroro Chlpa M BO3MOXHOCTH
noexatb Ha bamu. BupryanbHOCTBIO Bcell pabOTBl U €€ pe3ylbTaToB, HEBO3MOXKHOCTHIO
UCIIONIb30BAaHUsl IpPOrpaMMbl 0€3 dJIeKTpuYecTBa B ropoe. BaxkHocThio s Oyaymmx
MOKOJICHUH BCEX HAyYHBIX JOCTHKEHHH, YTO BO3MOXKHBI TOJIBKO OJiarogapsi KOMIbIOTEPHBIM
MHHOBAIIHSIM.

B crpoutenbcTBe pe3ynbTarT CTaTHUYHBIN, B MPOIYKTOBOW HMHIYCTPUM — HCUYEPIIAEMBIH,
a MporpamMmbl U BUPTyaJIbHBIH MUP — OECKOHEUHBIN AUHAMUYHBIA pecypc, 3aBUCALINI TOJIBKO
OT HaJIMUUsl MHCTpyMEHTa jaocTyna (rajpkera u cet). IloaTomy pa3paboTka KOMITBIOTEPHBIX
TEXHOJIOTHI 00s13aHa ObITH MPOYMaHHON U MPaBUILHONW W3HAYAJIBHO.

Vnpasinenne MT-npoekramu BKJIIOYaeT B cedsl KypUPYIOLIME 3aJadyd 110 YCTaHOBKE
000pyIOBaHUsI W MOJICPHU3AIMN CETH, pa3pabdO0TKe MPOTPAMMHOIO OOECTEUCHHUs, CO3JaHHUI0
BUPTYaJbHOU Cpeibl M OOJaUHBIM BBIUMCIICHHUSM, CUCTEMaM YIPaBICHHUS TaHHBIMH U OM3HEC-
aHaJMTUKE, BHeApeHue Apyrux UT-ycmyr.

B IT npoeKkTHBIN MEHEAKMEHT MOKET MJITH 110 TPEM KU3HEHHBIM LIMKJIaM IIPOEKTA!

1. [Ipornosupyemsbiii, oHxe waterfall. Tpaguumonuslii  mogxon, gaxe B 2010-x
IIPUMEHSETCS Ha TOPSAAOK yalle Apyrux. [losTanHblil IMHENHBINA alIrOPUTM.

2. Urepaunonnsiii. COBpeMEHHBIM MMOAXO0Jl, B KOTOPOM pacHiupeHue (pyHKIHOHaIa
pa3pabaTblBa€MOro IMPOrPaMMHOIO OOECIEYEeHUsI C KaXKJbIM HOBBIM BBIIIYCKOM B paMKax
ITPOEKTA.

3. AnantuHsblid. Agile, Scrum u npyrue metozsl. Llean koMnaHuu U cTpaTterus pa3BUTHs
MOXET MEHATBHCS HE3aBUCUMO OT NIEPBOHAYAIBHOIO IJIAHA.

1. EJIb U 3AJJAYX U3YYEHUA JUCHUTIJIMHBI

[lenpro ocBOEHUS AUCHUIUIMHBI «J/HXXEHEpHBIE KEWCHI: OT MPAaKTHYECKHX 3a1ad K
MHHOBAI[MOHHBIM  pelICHUsAM»  fABIseTcs  (GopMHpoBaHHMEe Habopa MpodhecCHOHATBHBIX
KOMIIETeHIIMI OakayiaBpa 1o HampasieHuto noarotosku 09.03.02 «MHdopmanoHHbIe CHCTEMBI
U TEXHOJOTMW» JUIS pelIeHHs MPHUKIAAHBIX 3aJad B pPaMKax HaIMpPaBICHHOCTH (TpOQus)
«MHpOpMaLIMOHHBIE CUCTEMBI U TEXHOJIOTHUN.

3ajaud  OCBOEHHUS  JUCHMIUIMHBL:  M3yYEHUE  METOJOJIOTMH  NPOEKTHPOBAHUS
VHHOBAllMOHHBIX PEIICHHM, IOJYyYEHUE HABBIKOB IIPUMEHEHWS WHHOBALIMOHHBIX IIPaKTUK B
00JIaCTH MHXEHEPHBIX PELICHNH MPaKTHUECKUX 3a]a4 NpOoPecCHOHATbHOM e TeTbHOCTH.

3.TexHosorM4ecKkan Kaprta caMocTosaTeIbHOWM paboThl CTYAEHTa

CpencrBa u O0bem 4acoB, B TOM YHCIIE
Kozt TEXHOJIOTHH
peanuszyembix | Bug gesrensHOCTH OLICHKH CPC | KonrakrHas | Beero
KOMITCTCHITUH, CTYACHTOB pabora ¢
MHIUKaTOpa(oB) IpernogaBar
enem
2 cemecTp




CaMocToITENLHOE CobeceoBanue
H3y4YeHue
-1 TTK-8, | TATepaTypbl
WJ1-2 K-8 31,5 3,5 35
N1-1 IIK-11,
N1-2 IK-11
IToaroroska x CobeceoBanue
MPAKTHICCKAM
WUJI-1 [IK-8, 3aHATUAM
UJ1-2 T1K-8 13,5 1,5 15
N-1 IIK-11,
N1-2 IK-11
IToaroroBka Jlokmang
IoKJIama
N/I-1 ITK-8,
WJ1-2 TIK-8, 9 1 10
N1-1 IIK-11,
NJ1-2 TIK-11
Hroro 3a 2 cemectp 54 6 60
Hroro 54 6 60

4. PEKOMEHJAIIMU AJIS1 CAMOIIOATI'OTOBKHA

4.1 lloaroroBka Kk JekuusaM. CaMoCTOsSITEeJIbHOE U3YyUYeHH e JIUTEPATYPbI

Tema 1. KonnenryajabHble 1 ”HGOPMAIITMOHHbIE MO/I€/IM HHHOBALIMOHHBIX
NPOEKTOB
ba3oBblii ypoBeHb
1. PaGouwnii mpoekt nHpOpMaMOHHOM cUCTeMBI. JluciurinHa o0s3aTeIbCTB.
2. Texuuueckuii MpoekT HHHOPMAITMOHHON CHCTEMBI
3. YmpaBneHue npoeKToM HHPOPMAIIMOHHON CUCTEMBI
4. KanengapHslii miad pa3paboTKu MHPOPMAITMOHHOW CHCTEMBI.
5. IlonsiTHE apXUTEKTYPhl HHPOPMAIIMOHHON CUCTEMBI
6. OTKpBITas apXUTEKTypa UH(POPMAIIMOHHBIX CHCTEM
7. CucteMHasi MH)KEHEPHsI: TOUKA 3PEHUS U XapaKTEPUCTUKH TOUEK 3PECHUs
8. MHOXECTBEHHOCTb TOUYEK 3PEHUS MPHU pa3zpadoTKe HHPOPMALMOHHOW CUCTEMBI
9. XapaktepucTuku HHGOPMAITMOHHON CUCTEMBI. THTEpaKTUBHOCTH, usability
10. [IpuMeHeHre HHCTPYMEHTOB MOJICTUPOBAHHS WH(POPMALIMOHHBIX CHCTEM.
IoBbIIEHHBIH YPOBEHb
1. IlpumeHeHne UWHCTPYMEHTOB  Pa3pabOTKH  MH(DOPMAIMOHHBIX  CHCTEM.  SI3BIK

POTPaMMHUPOBaHUsI, OJIOK-CXeMa, JOKYMEHTUPOBAHKE, CPEJCTBA Pa3padOTKH allTOPUTMHUYECKAS,
3¢ (HEeKTUBHOCTH AITOPUTMA

2. Yrpasnenue TpeOoBaHUSIMH K HH(OOPMAITMOHHONW CHCTEME
3. Buabl TpebGoBaHuii K HMH(OPMAIMOHHON cHcTeMe: (PyHKIHMOHAIbHBIE TpeOOBaHMS,

He(yHKITMOHAJIbHBIE TPEOOBaHMUS.



4. CpoiictBa TpeOoBaHU# K HH(OPMAIIMOHHON CHCTEME: SICHOCTh M HEJBYCMBICICHHOCTD,
MOJIHOTa M HENPOTHUBOPEUYMBOCTh, HEOOXOIMMBIM ypOBEHb IETATU3alliH, MPOCIEKUBAEMOCTD,
TECTUPYEMOCTh U IIPOBEPSIEMOCTb, MOAU(PHUIIUPYEMOCTb.

5. @opmanuzanus TpeboBaHuii K uHoOpMmanmMoHHOW cucrteMe. Luki paboTel ¢
TpeOOBaHUSMU

6. [lonsTre KOHGUTYPALIMOHHOTO YIIPABJIEHUS TPOEKTOM UH()OPMALIMOHHON CUCTEMBI

7. Yrpasnenue BepcusiMu HHGopMarmonHoi cucremsl. [lonsTre "BeTku" nmpoekra

8. Ympasnenue cOopkaMu mpu pazpaboTke MHPOPMAITMOHHON CUCTEMBI

9. CpencTBa BEpCHOHHOTO KOHTPOJISI HHPOPMALIMOHHOM CUCTEMBI

10. Enqununs! koHburypauronHoro ynpasienus. [lonarue baseline.

Tema 2. OHTOJIOTHYeCKHE MO ETH HH(POPMAIMOHHBIX CHCTEM
ba3oBblii ypoBeHb

1. IlpuHiMne! BepupHUKaMyu U TECTUPOBAHUS

2. Bepudukanus u Banuaanus IporpaMMHBIX IPOJYKTOB

3. IlonsTHE TECTUPOBaHMS NMPOTrPAMMHBIX CPEACTB

4. Metonbl BepuuKauu 00beKTHO-OPUEHTUPOBAHHBIX MTPOrpPaMM

5. KauecTBO U HaJIe)KHOCTh POTPAMMHOI0 0OECTICYEHHUS

6. [Ipoduan OTKPBITEIX HHPOPMAITUOHHBIX CUCTEM

7. DyHKIMOHATBHBIE M TEXHOJOTWYECKHE CTaHAApPThl pPa3pabdOTKU IMPOrpPaMMHBIX
KOMILIEKCOB

8. IIpuHIMIBI OpraHU3auy NPOEKTUPOBAHUSA U NIPOTPAMMHBIX KOMILIEKCOB

9. 3amaun obecrieueHs] Ka4ecTBa MPOrPAMMHBIX KOMIIOHEHTOB

10. Meronp! vccnenoBaHus KauecTBa MPOrpaMMHBIX KOMIIOHEHTOB

IloBbIlICHHBIN YPOBEHb

. OYHKIIMOHAIbHBIE U TEXHOJIOTUYECKHE TPEOOBAHUS K MPOrPaMMHBIM KOMIUIEKCaM
. ApXUTeKTypa NpOrpaMMHBIX KOMIUIEKCOB JUIsl HH()OPMATU3ALNUN TPEITPUITHH,
. CranzapThl NPOEKTUPOBAHMS TPOrPAMMHOTO 0OeCIIeUeHUs
. CtanmapTsl pa3pabOTKu MPOTPAMMHOTO 00ECTICUCHHUSI
. Metonpl pa3paboTKu MPOTrpaMMHBIX KOMIUIEKCOB JIJIsl peIlICHHsI TPUKJIAAHBIX 3a7a4
. MeTo/1pl OIIEHKH CJIOKHOCTH aJTOPUTMOB U POTpamMm
. MeToapl TecTUpOBaHMsI U JOKYMEHTUPOBAHUS IPOIrPaMMHBIX KOMIUIEKCOB
. OcHOBHBIE cOCTaBHbIE MH(DPOPMAIIMOHHON CUCTEMBI U MX XapaKTEepUCTHKA.
. MHOroypoBHeBasi apXUTeKTypa HH()OPMAIIHOHHBIX CUCTEM

10. MogenupoBaHrue CTPYKTypbl HWH(POPMAIMOHHBIX CHUCTEM, BHUABI MOJENEH, HuX
Ha3Ha4YeHHE
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Tema 3. OHTO/I0THS IPEACTABJICHUS JAHHBIX M 3HAHUI B HHHOBAIIMOHHBIX

peLeHus X
ba3oBblii ypoBeHb

1 3agaun obecriedeHns: Ha/IeKHOCTH MIPOTPAMMHBIX KOMITOHEHTOB

2. MeTo/bl nccieIoBaHus Ha/IeKHOCTU IPOrPaMMHBIX KOMIIOHEHTOB

3. DKOHOMHKO-IIPABOBBIE OCHOBHI pa3pabOTKU MPOTrPAMMHBIX MPOIYKTOB

4. O0BEKTHO-OpPUEHTUPOBAHHOE MOJIETTUPOBaHUE, JarpamMMbl BapHaHTOB
UCIIOJIb30BaHUS.

5. MHoromnonb3oBarenbckass WHGOpPMAIMOHHAs CHUCTEMa C paclpeleseHHON 0a3oit
JAHHBIX

6. Pabounii npoekT nHpOpMaMOHHON cucTeMbl. JIMCIUIIINHA 00513aTENIbCTB.

7. TexHu4yeckuii MpoeKT MHHOPMAITMOHHON CHCTEMBI

8. YnpaBieHue npoekToM HHGOPMAITMOHHON CHCTEMBI

9. KanengapHslii miaH pa3paboTku HH()OPMAITMOHHON CHCTEMBI.

10. TlonsiTHEe apXUTEKTYpbl HHHOPMAIITMOHHOMN CHCTEMBI

IloBBINIEHHBIN YPOBEHD



. MeTpHkH KauecTBa MpOrpaMMHOT0 0OecreueHHs
. CTaHIapTHBIA METO]T OLICHKU 3HAYCHUH MOKa3aTesie KayecTBa
. YrpaBnenue kauectsoM [10
. OnTumu3zanus ¥ peuHXUHUPUHT
. IHHOBaIIMOHHBIE NTPOEKTHI.
. TectupoBanue HHGOPMALIMOHHON CUCTEMBI
. Crannaptuzanus kauecTBa HH(GOPMAIIMOHHBIX CUCTEM
. MeTopl obecriedeHnst kauecTBa UHGOPMAITMOHHBIX CUCTEM
. IlonsiTie TecTupoBaHus MH(POPMAITMOHHON cUCTEeMBl. TecTHpOBaHHE YEPHOTO SIIUKA.
TecTupoBanme 6em0T0 SAMIMKA
10. UHCTpYyMEHTBI TECTUPOBaHHS WH(POPMAIIMOHHBIX CHCTEM
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4.2 IloaroToBKa K NpakTU4eCKUM padoram

IIpakTHyeckas padora 1. KonuenryaabHbsie 1 HHGOPMALHOHHbIE MOJEIH
HHHOBAIMOHHBIX IMTPOEKTOB

1. Yto Takoe *KU3HEHHBIN UKJII TPOTPaMMHOTO PO yKTa?

2. JlaitTe onpenenieHre MOAENH )KU3HeHHOTO nukia [10.

3. IlpuBenuTe 3Tamnsl pa3paboTKH IPOrPaMMHOTO CPEICTBA.

4. Kakue stansl BkimtodaeT B ce0st moensb KL I1C cormacao 'OCT 19.102-77?

5. Uto BKJIIOYAET B ceOs ATal MPEAMPOCKTHOTO UCCIIECIOBAHUS?

IIpakTHyeckas padora 2. OHTO/IOrHYECKHE MOAe U HH(POPMAIMOHHBIX CHCTEM

1. Ilepeuncnure GpyHKIMOHANIbHBIE TPEOOBAHUS K IPOTPAMMHOMY MPOIYKTY.

2. [lepeuncnure sKCIUTyaTallMOHHbBIE TPEOOBAaHUS K IPOIrPaMMHOMY MPOIYKTY.

3. IlepeunciuTe npaBuiia pa3pabOTKU TEXHUYECKOTO 3a/IaHHsL.

4. Ha30BUTE OCHOBHBIE pa3Aesibl TEXHUYECKOTO 3aJaHus.

5.B KakMX OTHOIIEHHUSX HAaxOIATCAd 3aKa3yhMK M pa3pabOTUMK MpU BBIPAOOTKE
TpeOOoBaHUIl K IPOrpaMMHOMY CPEICTBY?

IIpakTHyeckas padora 3. OHTOJIOrHs NPeJCTABJICHUS JaHHBIX U 3HAHUI B
HHHOBAIMOHHBIX PECHICHUSAX

1. Ipemnoxure, KTO OBl MOr Yy4YacTBOBaThb B (HOPMHUPOBAHMU TPEOOBAHUMA IS
YHUBEPCUTETCKOW CHCTEMBI PETHCTPalUU CTyneHTOB. OOBSICHUTE, IOYEMY IOYTH HEU30EKHO,
410 TpeOOoBaHHUs, CPOPMYINPOBAHHBIE PA3HBIMHU JIMLIAMH, OYIyT IPOTUBOPEUUBEI.

2. Pa3pabartbiBaercs cucrtema 110 ans aBroMaTu3ammu OMOIMOTEYHOrO KaTajora. JTa
cucreMa OyJeT cojlepaTb MH(POPMALMIO OTHOCHUTENIBHO BCeX KHUI B OuOinoreke u Oyner
nojie3Ha OMONIMOTEYHOMY TepcoHaily, aboHeHTamM W yurtaTensM. Cuctema JODKHA HMETh
CpeAcTBa IMPOCMOTpa Karajora, CpeACTBAa CO3JaHMs 3alpoCOB M CPEACTBA, MO3BOJISAIOIINE
MMOJIB30BATCIISIM PE3CPBHUPOBATH KHUTH, HAXOAAIMIUCCA B Z[aHHI)If/'I MOMCHT Ha pyKax. OHpCZ[eJII/ITC
OCHOBHBIE OIOPHBIE TOUKU 3PEHUs, KOTOPble HEOOXOIUMO Y4eCTh B ClIEU(PHUKALIMUA CUCTEMBI, U
MOKAXKXHUTC UX B3AUMOOTHOLICHUSA, UCITIOJIB3YyA JUarpaMmMy UCPAPXUH TOYCK 3PpCHUS.

3.1 Tpex Touek 3peHMs, OIpENeNEeHHBIX B CHUCTEME OMOJIMOTEYHOIo KaTajora,
YKOKUTE CCPBUCHI U COOTBCTCTBYIOIIUC JAHHBIC, KOTOPLIC o0ecreunBalOTCI 3THUMU TOYKAMU
3peHHUs, U COOBITUS, KOTOPBIE YIIPABIAIOT 3TUMHU CEPBUCAMHU.

4. KTto pomxeH mpoBoauTh 0030p TpeboBanmii? Hapucyiite moxaens mporecca 0630pa
TpeOOBaHUIA.

5. Bama xommnaHus MCIONIb3YET CTaHAAPTHBINM METOJ aHaiu3a TpeboBaHuil. B mpornecce
paloThl Bbl OOHAPYKWIM, YTO ATOT METOJ HE YUMTBHIBAECT COLMAJIbHbIC (DAKTOPBI, BaXKHBIC IS
CHUCTCMbI, KOTOPYIO BblI AaHAJIU3UPYCTC. Bamr PYKOBOOUTCIIL JajJI BaM SICHO IIOHATH, KaKOMY
METOAY aHajJM3a Hy>KHO cieoBaTh. OOCyIuTe, UTO BbI JOJDKHBI JieflaTh B TAKOW CUTYaLUH.

IIpakTHyeckas padora 4. CeMaHTHYeCKOe MOJAeTHPOBAHME JAHHBIX M 3HAHMI B
TEXHOJIOTHUSAX 00JIbIINX JTAHHBIX
1. TexHONIOTUY TIOCTAHOBKY 33/1a4H MPOSKTUPOBAHUS WHPOPMAIIMOHHON CUCTEMBI



2. Pa3paboTrka (QyHKIIMOHATBHBIX M TEXHOJIOTHUECKUX TPeOOBaHUN K MHGOPMAIMOHHBIM
CHCTEMaM.

3. Pa3zpaboTka koHIenuu HHOOPMAIIMOHHOW CUCTEMBI.

4. Monens nHGOPMAIIMOHHON CHCTEMBI.

5. Pa3paboTka TEXHUYECKOTO 3aJaHHs Ha IPOEKTUPOBAaHNE WHPOPMAIIMOHHON CUCTEMBI.

IIpakTuyeckas padora 5. UndpacTpyKTypa NpoeKTHPOBAHNS HHHOBALIMOHHBIX
HHKEHEePHBbIX peleHui

1. [laiiTe onpeneneHne NOHATUIO «BAPUAHT UCTIOIb30BAHUS.

2. Kakue TuIibl CBA3M MOTYT MPUCYTCTBOBATh HA JUArpaMMe BapHAHTOB UCTIOIb30BAHUS?

3. [aiiTe onpeneneHne NOHATHIO «ICHUCTBYIOIIEE JIUIOY.

4. Kakue THIIBI COOOIIEHUI MOTYT PUCYTCTBOBAThH HA IUarpaMMax B3auMOJCHCTBUS?

5. JlaiiTe onpejeieHne MOHATHIO KJIacc, 00BEKT Kiacca.

6. KeM u 7151 4ero Mo>keT ObITh UCTIOIB30BaHA [UarpaMma pa3MenieHus?

IIpakTHyeckas padora 6. UHcTpyMeHTa/ILHOE 00ecnieyeHre OHTOJI0THYECKOTr0
MO/IeJINPOBaHUs HH(POPMALIMOHHBIX CHCTEM

1. VYnpagsieHue nporpaMMHBIM TIPOSKTOM.

2. Ilpouecc mianupoBanus cosnanus [10.

3. KoHTpOJIbHBIE OTMETKH 3TAIOB padoT.

4. lnarpamMMbl IIPOLIECCOB ¥ BPEMEHHBIE AUATPAMMBI.

5. BpeMeHHbIE U CETEBBIE IUArPaMMBI.

6. PacnipenienieHre NCIIOIHUTENEHN TI0 Tanam

7. Turbl pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HA JAHHBIM MPOEKT

8. Cxema mporuecca yrnpaBJIeHHs PUCKaMHU

9. Pe3ynbTaThl aHaIU3a PUCKOB

IpakTnueckas padora 7. Texnosoruu RDF u OWL

1. VnpasnieHue puckamMu Ipu MPOSKTUPOBAHUU MTPOTPAMMHOTO MPOIYKTA.
2. Ilpouecc ynpaBieHUs pUCKaMHU.

3. KoHTpoOJIbHBIE OTMETKH ATAroB padoT.

4. JluarpaMmbl POLIECCOB U BPEMEHHBIE TUArPaMMBI.

5. BpeMeHHbIE U CETEBbIE JUArPaMMBI.

6. PacnipenienieHre NCIIOIHUTENEHN IO ATanam

7. Tunsl pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HAa JAHHBINA MTPOEKT

8. Cxema mpoliecca yrpaBIeHUs] pUCKaMU

9. Pe3ynbTarhl aHAJIN3a PUCKOB

IIpakTHyeckas padora 8. [IpumMeHeHNe OHTOTOTMYECKUX MO/eIell HHHOBAIIMOHHBIX
NPOAYKTOB
. TpaguIMOHHbIE METOMKH YIIPABJICHUS TPOCKTAMHU.
. Waterfall. Ynpasnenue kpurnueckoii nenpio npoekra (CCPM).
. Meroa kputuueckoro nytu (CPM).
. PMI/PMBOK wmerton.
. 'mbxast merononorus ynpasienus IT-npoekramu.
. MeToauku 1o ynpaBlIeHUIO W3MEHEHUSIMU:
. Metomonorust MmonenupoBanus coosituii (ECM).
. DKcTpemManbpHOe yrpaBieHue npoekramu (XPM).
. [IpoteccHo-opuenTupoBanubie MeTonuku: Lean, Six Sigma, Lean Six Sigma.
10. IIpoueccHo-opueHTupoBanHas PM.
11. Tubpuansie nogxoasl. PRINCE2, PRiSM, Benefits Realization (BRM).
12. beictpast pa3padoTka npuinoxenuit (RAD).
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4.3 IloaroroBKa K BBINOJHEHHIO CAMOCTOATEIHLHOH padoThI

J171s1 BHIIOJTHEHUS] CAMOCTOSATEIBHON PabOThI ClIeyeT U3YYUTh TEOPETUUECKUI MaTepHal.



5. TEOPETUYECKHI MATEPHUAJI
METO/JIbI 1 CPEJICTBA TPOEKTHOM JIEATEJIBHOCTHU B COEPE IT

[Ipobnembl, KOTOpBIE NPUXOAWUTCS peIIaTh CIEUUATUCTaM B IMpolecce CO3JaHHs
MPOrpaMMHOr0 obecrieueHusi, O4eHb cioXHbl. [Ilpupoma »TUX npobieM He Bcerjga scHa,
0ocoOeHHO ecnu pas3pabaTbiBaeMasi NMporpaMMHas CHUCTeMa HMHHOBallMOHHas. B wyacTHocTH,
TPYZHO YETKO OIKCaTh Te€ JACHCTBUA, KOTOpBIE JOJDKHA BBINOIHATH cuctema. Onucanue
(YHKIIMOHAJIBHBIX BO3MOXKHOCTEH M OrpaHHUYEHHM, HAKJIaJbIBa€MbIX Ha CHCTEMY, Ha3bIBACTCA
TpeOOBaHUSIMU K ATOM CHUCTEME, a caM Ipolecc (popMHUpOBaHUs, aHAIIN3A, IOKYMEHTUPOBAHUS U
MPOBEPKH ATUX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH M OTpaHUYCHUI — pa3paboTKoN TpeOOBaHHIA.

TpeGoBanus moapazaeNsOTCsl Ha MOJb30BaTeNbCKUE U cucTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — 3TO ONHCAaHME HAa ECTECTBEHHOM s3bIKe (IUIIOC TOSICHSIONIIUE JIHarpaMMbl)
GyHKIUH, BBIMOJHAEMBIX CHUCTEMOW, W OTpaHMYEHHM, HakiajbiBaeMbIXx Ha He€. CucTeMHbIe
TpeOOBaHUS — ITO OMHMCAaHUE OCOOCHHOCTEW CHUCTEMBI (APXUTEKTypa CHUCTEMBI, TpeOOBaHUS K
napameTpaM o0OpyJOBaHUS U T.1I.), HEOOXOAUMBIX TS 2PGEKTUBHON peanu3anuu TpeOOBaHUI
IOJIb30BATE.

Pa3paborka TpedGoBanmMii

Pa3zpaboTka TpeGoBaHUI — 3TO MPOIECC, BKIIOYAIOMIMNA MEpONpPHUATHS, HEOOXOIUMbIE
Ul CO3JAaHMSI U YTBEPXKACHUA JOKYMEHTa, COJAEpXkallero CrenupuKalnnuio CHCTEMHBIX
TpeGoBaHuil. Pa3nuuaroT yeTslpe OCHOBHBIX 3Tara mpoiiecca pa3paboTku TpeOOBaHUI:

- QaHAJIN3 TEXHUYECKOW OCYIIECTBUMOCTH CO3/IaHUSI CUCTEMBI,

- (popmupoBanue 1 aHaIM3 TPEOOBAHUH,

- crieunuIpoBaHye TpeOOBaHUM U CO3aHNE COOTBETCTBYIOIIECH JOKYMEHTAIUH,

- aTTecTalys dTUX TPeOOBAHHA.

Ha pucyske 1.1 noxa3aHsl B3aUMOCBSA3M MEXAy OTUMHU IJTallaMd M Pe3yJIbTaThl,
COIIPOBOKAAONINE KaXKABIH dTal Mporecca pa3paboTKH CUCTEMHBIX TPEOOBaHUH.

Axannz
OCYLECTBMMOCTH
DopMupoBaHHe
W aHanuz
TpebopaHuit
v Creundmunposaie
TpeboBaHuK
Otuet 06
OCYLLECTBUMOCTH
CO30aHWA CUCTEeMBI - A‘I'I'ECTBMHHV
TpeboBaHMit
Moaenu cucTemsl
L J
MNonk3oBaTensCckmne
W CUCTEMHBIE
TpebGosaHwA
¥

AokyMeHTaymMa co
cneywcdurkad e
TpebosaHuA

¥y v

Pucynox 1.1 - Tlpornecc pazpaboTku TpeboBaHu

Ho mnockosibky B mporecce pa3pabOTKH CHCTEMBI B CHIy pa3HOOOpasHbIX NPUYUH
TpeOOBaHUS MOTYT MEHATHCS, YINpaBlieHHE TPEOOBAaHUAMHU, T.€. TIPOLECC YIPABICHUS



W3MEHEHUSIMU CHCTEMHBIX TpeOOBaHMMU, SBISIETCS HEOOXOJUMOW COCTAaBHOM  YacThIO
NESTETFHOCTH 110 UX pa3paboTKe.

®opMHUpOBaHHE U AHAJIN3 TPeOOBaAHUIT

CrenyrommmM 3TamoM TIpoliecca pa3palOTKH TpeOoBaHUM sBIsAeTCS (OPMHPOBAHUE
(ompeneneHue) U aHAU3 TPEOOBAHMIA.

O06o0menHas Mozenp mporecca (HOpMUPOBaHUS W aHadu3a TpeOOBaHMI TMOKa3aHa Ha
pucynke 1.2. Kaxngas opraHuzanus HCHOJB3YyeT COOCTBEHHBIH BapMaHT »3TOM MOJeNH,
3aBUCSIIUN OT ‘“MeCTHBIX (DaKTOpOB”: OMbITa PabOTHI KOJJIEKTHUBA pPa3pabOTYMKOB, THIIA
pa3pabaTbIBa€MOI CUCTEMBI, UCTIOIb3YEMBIX CTAaHAAPTOB U T.JI.

Havano

Npolecca Cneyvdpuumposanme
o Tpebosanuii
Mpoeepka
pani )
3
anK3 npeaMeTHoM Onpegeneve JlokymeHTaLua
obnacTi | npuopurerce CHCTEMHBIX
/ \ J TpeboBaHui
)
L A
3 { '
3 Paspewenue
PEGO H v
Chop BRI NpOTUBOpEXHit

Knaccudmrayua

TpeboBanui

Pucynok 1.2 - IIponecc popmupoBaHus u aHaiau3a TpeOOBaHUN

[Iponece hopmupoBanus u aHanu3a TPeOOBAHUI MPOXOIUT Yepe3 PsAJ] ITATIOB.

1. Ananu3 mpeamMeTHON o0nacTu. AHAIUTUKU JOJDKHBI U3YyUUTh MPEIMETHYIO 00JIacTh,
rze OyeT SKCILTyaTHPOBATHCS CHCTEMA.

2. Coop TpeboBaHU. DTO TIPOILECC B3aUMOJCHCTBUSA C JHUIAMHU, (HOPMHUPYIOIUMH
TpeboBanus. Bo BpeMs 3TOTo mporecca mpoaosnKaeTes: aHaIu3 MpeAMETHON 00JIacTH.

3. Kimaccudukanus tpeboanuii. Ha stom srtame OechopmeHHbId HabOp TpeOoBaHUM
peoOpa3yeTcs B JIOTHYECKU CBS3aHHBIC TPYIIIBI TPEOOBAHUIA.

4. Pazpemenue mnpotuBopeunii. be3 comHeHus, TpeOOBaHHS MHOTOYMUCICHHBIX JIHII,
3aHATHIX B Tpollecce GOpMUPOBaHUS TpeOOBaHMIA, OyIyT NMPOTUBOpEUYMBBIMUA. Ha 3TOM 3Tame
OTIPE/ICTISIOTCS U pa3peliatoTcsl MPOTUBOPEUHUs Pa3IMYyHOTO PoJia.

5. Haznauenne npuoputeToB. B mobom Habope TpeOoBaHUI OMHU W3 HUX OyIyT Ooliee
BaXKHBI, 4eM Jpyrue. Ha »ToM »Tame COBMECTHO ¢ JHIlaMd, (GOPMHUPYIOIIMMHU TpeOOBaHMUS,
OTIpEIeIIAIOTCS. HanboJiee BaXKHbIE TPEOOBAHUSI.

6. [IlpoBepka  TpeGoBanmii. Ha  »ToM  »Tame  ompenensercs WX  IOJHOTA,
MOCJIEIOBATEIBHOCTD U HETTPOTHBOPEUYUBOCTb.

[Tpouecc dhopMupoBanus U aHaan3a TPeOOBAHHUM IUKIMYECKUN, ¢ OOpaTHON CBA3BIO OT
OJTHOTO 3Tamna K Apyromy. LIukia HauMHaeTcs ¢ aHanM3a MpeIMETHOW 00IacTH M 3aKaHYMBACTCS
npoBepkoil TpeboBanuii. [loHnmanue TpeOoBaHUII TpeaIMETHOW OOIACTH YBETUYMBAETCS B
Ka)X/IOM LIUKJIe rporecca (GOpMUPOBaHUS TPEOOBAHUIA.

PaccMoTpuM Tpu OCHOBHBIX MOAX0Aa K (OpMHpOBaHHIO TpeOOBAHUN: METO/,
OCHOBAHHBII HA MHOXKECTBE OMOPHBIX TOUYEK 3PEHUS, CIICHAPUH U dTHOTpapUIeCKUil METO/T.

OnopHble TOYKH 3peHust

[Toxxon ¢ ucronb30BaHUEM PA3IMUHBIX OMOPHBIX TOUEK 3pEHUS K pa3paboTke TpedoBa-
HUM MPU3HAET pa3inyHble (OMOpPHBIC) TOYKU 3pEHHS Ha MPOOJIEeMy M UCIOJb3YEeT UX B Ka4ecTBE
OCHOBBI TIOCTPOEHHSI W OpraHH3alMy Kak mporecca (GpopMupoBaHHs TpeOOBaHWM, TaKk W He-
MOCPEACTBEHHO CaMHX TPeOOBaHMIA.



Paznuunble METOBI MIPEUIaraloT pa3Hble TPAKTOBKU BhIpakeHUs "Touka 3peHus". Touku
3peHUs] MOYKHO TPAKTOBATH CJIEIYIOIIMM 00pazoM.

1. Kak uctounuk wuH(}OpManmuu O CHCTEMHBIX JaHHBIX. B 3TOM ciydae Ha OCHOBe
OTIOPHBIX TOYEK 3PEHHsI CTPOUTCS MOJENIb CO3/IaHUS U MCIIOJIb30BaHMS JaHHBIX B cUcTeMe. B
nporecce GopMUPOBaHUS TpeOOBaHUN OTOMPAIOTCS BCE TaKHE TOYKM 3pEeHUs ( M Ha UX OCHOBE
OTIpE/IETISIOTCS JJaHHbIE), KOTOpble OyAyT CO3/1aHbl MM MCIOJIb30BaHbl MPU pabOTe CUCTEMBI, a
TaKxke crocoObl 00pabOTKM ITUX JTaHHBIX.

2. Kak cTpykTypa npeacTaBieHH. B 3TOM ciydyae TOYKHM 3pE€HHsS] pacCMaTpUBAIOTCS Kak
oco0asi yacTb MoJieNu cHucTeMbl. Hampumep, Ha OCHOBE pPa3lMYHBIX TOYEK 3pPEHHUS MOTYT
pa3pabaThIBaThCsl MOZIENN ""CYIIHOCTh-CBSI3b", MO/IENTM KOHEYHOTO aBTOMATa  T.1.

3. Kak mosiydarenu CHUCTEMHBIX CEPBUCOB. B 3TOM ciyyae TOUKM 3pEHUS SBISIFOTCS
BHEUIHUMH (OTHOCUTEIBHO CHUCTEMbI) MOJy4yaTels MU CHUCTEMHBIX CEpBUCOB. TOYKM 3peHus
MIOMOTAIOT ONPEIETUTh JaHHbIe, HEOOXOJUMBbIC JUIS BBHIMOJIHEHHSI CUCTEMHBIX CEPBHUCOB MM UX
yIpaBleHUs.

Haubonee 3¢h(hekTHBHBIM MOAXO0/IOM K aHAJIU3y TaKUX CHCTEM SIBIISCTCS MCIOJIb30BaHUE
BHEUIHUX  OMOPHBIX TOYeK 3peHus. Ha ocHoBe »93TOro moaxoda  paspaboTaH
metoa VORD (Viewpoint-Oriented Requirements Definition — omnpenenenue TtpeGoBaHuii Ha
OCHOBE TO4YEK 3peHus) a1 (opmupoBaHus W aHanu3a TpeOoBaHWi. (OCHOBHBIC JTarlbl
Meroaa VORD noka3zanbl Ha pucyHke 1.3.

1. Unentuduxamuss  ToueKk  3peHMs, TMOJIY4alOUIMX  CHCTEMHBIE  CEpBUCHI, U
UJACHTU(HKAIMS CEPBUCOB, COOTBETCTBYIOIINX KaXKIOH TOUKE 3PCHHUS.

2. CTpyKTypHpOBaHUE TOYEK 3pEHHS] — CO3JaHHME HEpPapXHUM CrPYNIUPOBAHHBIX TOYEK
3peHus. OOIIeCHUCTEMHbBIE CEpBUCH MPEJOCTABIIAIOTCS 00Jee BBHICOKUM YPOBHSM HEPApXUU U
HACJIETYIOTCSI TOUKaMH 3PEHUS HUBILIETO YPOBHSI.

3. JIOKyMEHTHpOBaHUE OIOPHBIX TOUYEK 3pPEHMS, KOTOpPOE 3aKIIIOYAETCSI B TOYHOM
ONHCAaHUU UACHTU(UIIMPOBAHHBIX TOUEK 3PEHUS U CEPBUCOB.

4. OTobpakeHne CUCTEMbl TOUEK 3pEHHs, KOTOpast MOKa3bIBaeT CUCTEMHBIE OOBEKTHI, OIl-
peneneHHble Ha OCHOBE MH(OPMAIIMY, 3aKJIFOUEHHON B OMIOPHBIX TOYKAaX 3pEHUSI.

Orofipamensa
CHETEME TOYSK :LDE'M“

HagHTdmaums DovyMeHTRpOBIHIEY,
TOMET, SDekHies 4 TOYOE 2DoHMA V.

Pucynok 1.3 - Meton VORD

[Ipumep. Paccmorpum ucnonpzoBanue Merona VORD Ha mepBbIX Tpex LIarax aHaiausa
TpeOOBaHMI I CHCTEMBI CUCTEMBI TTOJICPKKH 3aKa3a U ydyeTa TOBapoB B OakalieHOH jaBke. B
OakaseifHo J1aBKe Al KaKAO0ro ToBapa (PUKCHUPYETCs MECTO XpaHEHHs (OIpesieieHHas MoJKa),
KOJIMYECTBO TOBapa U ero mocraBumuK. CUcTeMa MOJAEPKKU 3aKa3a M ydera TOBapoOB JIOJDKHA
obecrieunBath J00aBieHWE HWHPOPMALMU O HOBOM TOBape, HW3MEHEHHWE WM YJalieHHe
nHpopmanuu 00 HMEIONMEMCs TOBape, XpaHEeHHe (IoOaBieHHE, M3MEHEHHE W YJaJCHUE)
nH(pOpMAIIMK O MOCTABIIMKAX, BKIIOYANOIIEH B ceOs HasBaHuwe (GpupMmbl, ee anpec u TenedoH.
[Ipu moMoIIM CUCTEMBI COCTABIIAIOTCS 3aKa3bl MocTaBIIMKaM. Kaxkplil 3aka3 MOXKET cofepKaTh
HECKOJIBKO MO3ULHUH, B KaKJI0M MO3ULIMU YKa3bIBalOTCSl HANMEHOBAHUE TOBAPA U €r0 KOJIMYECTBO
B 3aKkaze. CucreMa 1o TpeGoBaHMIO MOJIB30BaTENs (GOPMUPYET U BbIIAET HA MEYaTh CIEAYIOUIYIO
CIPaBOYHYIO HHPOPMALIUIO:

- CIIUCOK BCEX TOBAPOB;

- CITUCOK TOBApOB, UMEIOIUXCS B HATUYNH;

- CIIMUCOK TOBAPOB, KOJIMYECTBO KOTOPHIX HEOOXOAUMO MOIOJIHUTH;

- CITUCOK TOBAPOB, OCTABJIIEMBIX TAHHBIM ITOCTABIUKOM.

[lepBpiM marom B (opmupoBaHUM TpeOOBaHMM SBISETCS WACHTU(DUKAIMS OMOPHBIX
Touek 3peHus. Bo Bcex meronax (opmupoBanus TpeGOBaHUI, OCHOBAaHHBIX Ha HMCIOJIb30BAHUU



TOYCK 3PEHUs, HavajbHasg WACHTU(HUKAIMA sBIseTcs Haubosee TpyAHOM 3amaueil. OauH U3
MOAXOA0B K MACHTU(PUKAIIMKA TOYEK 3PEHUST — METOJ '"MO3rOBOM aTaku', KOT/Ia OMPeaestoTCs
MOTEHLUAIbHBIE CHCTEMHBIE CEPBUCHI M OpraHU3allid, B3aUMOJECHCTBYIOIIME C CHCTEMOM.
Opranuzyercs BcTpeda JIMI, YYacTBYOIIMX B (opMmupoBaHMM TpeOOBaHUIl, KOTOpHIE
IIpeyIaratoT CBOM TOYKHM 3PEHHA. OTHU TOUYKU 3pEHUS NPEACTABISAIOTCS B BHJE AMATPAMMBI,
cocTosilel 13 psafa KpyroBbix o0OyacTeil, 0ToOpaskaloluX BO3MOXHBIE TOUKH 3peHus (puc. 4).
Bo Bpems "M03roBoii araku" HEOOX0IUMO WACHTU(PHUIMPOBATH MOTEHIIMATIBHBIE OMTOPHBIE TOUKH
3peHusi, CHCTEMHbIE CEpBHCHI, BXOJHbIE JaHHbIE, HEPYHKIHOHAIbHBIE TpeOOBaHMUS,
YIPaBJISAIONIME COOBITUS U UCKITIOUUTENbHBIC CUTYallUH.

Crnenyromeit cramuelr mporecca (GopmupoBaHus TpeOoBaHUM OyaeT uaeHTU(HUKAIUS
OMOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 mokazaHel B BUJE TEMHBIX KPYroBBIX obOiacteil) u
cepBHCOB (TOKa3aHbl B BHJE 3aT€HEHHBIX oOiactel). CepBHUCHI JOKHBI COOTBETCTBOBATH
OMOPHBIM TOYKaM 3peHHus. Ho MoryT OBITh CEpBHUCHI, KOTOpbIE HE IOCTaBJIEHbl MM B
COOTBETCTBHE. DTO O3HAYAET, YTO HA HAYAJIILHOM JTare "MO3roBOM aTakh' HEKOTOPBIE ONOPHBIE
TOYKH 3pEHUS He ObUIM WACHTHU(QHUIIMPOBAHBI.

B
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Pucynok 1.4 - JlnarpamMmma uaeHTU(UKAITIN TOUEK 3PCHUS

1.1

ITIOKa3aHo

pacnpezeneHue

CCPBUCOB

TS

HCKOTOPBIX

UACHTUQHUIMPOBAHHBIX Ha pucyHke 1.4 Touek 3peHusi. OIUH U TOT e CEPBUC MOXKET OBbITH
COOTHECEH C HECKOJIbKUMM TOUKAMH 3PEHHUSL.

Ta6muma 1.1 - CepBHCHI, COOTHECEHHBIE C TOUKAMH 3PEHUS
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IOCHBI

3aka3 ITepeonpen [IpoBepka  OdopmiieHn
TOBapa eJIeHUe HaJINYUs ue 3aKasza
IICHBI TOBapa
3aHeceHue «IToxynaem Odopmiien Ilegats
MOKyTaTes BIiT» HITH ue 3aKasa 3aKasa
S ¥ CyMMBI «HETIOKYyTIa MOKyTaTesn
MOKYIIKH B €MBIi» 10
6azy TOBap
JTAHHBIX

Wndopmanus, u3BIeYeHHas W3 TOYEK 3PEHHsI, MUCIOJIb3YeTCS Ui 3aroiHeHUus (Gpopm
1a0JIOHOB TOYEK 3pEHHMS U OpraHM3alMd TOYEK 3pPEHUS B HEPApXUI0 HacJelOBaHUsA. ITO
MO3BOJIIET YBUJETH OOLIME TOYKU 3PEHHS U MMOBTOPHO HCIOIb30BaTh HH(GOPMALIUIO B HEPAPXUH
HacnenoBanus. CepBHCHI, JaHHbIE U YIIPABIAIOLIas HH(POPMAIIHS HACIEAYIOTCS TOJIMHOXKECTBOM
Touek 3peHuss. Ha pucyHke 1.5 moka3aHa 4acTep HepapXuM TOYEK 3PEHMS Il CHCTEMBI
MOJJICPKKHU 3aKa3a U y4eTa TOBAPOB.

Bce TouKK 3peHMa

MNOCTaBLUHEK ToBAP

COTPYAHMEN ‘

g e /

HOHCYNbTaHT SAMHHHCTRATO noRyNaTeno

KNHeHTH ‘

The

MocToAHHBIMA

noKynarene

Pucynok 1.5 - Mepapxus Touek 3peHust

ATtTecTanus TpedOBaAHMI

ATTecTanMs  JIOJDKHA ~ TPOJAEMOHCTPUPOBATH, YTO TpeOOBaHHs  JICWCTBUTEIBHO
OTIPEIETISIOT Ty CUCTEMY, KOTOPYIO XOUYeT UMeTh 3akazuuk. [IpoBepka TpeOoBaHUil BaxHa, Tak
Kak omHOKY B cnerudukanuu TpeOGOBaHUN MOTYT MPUBECTU K MEPEIETTKEe CUCTEMbI U OOJIBIINUM
3arparaM, ecid OyAayT OOHapy>KeHbl BO BpeMs Iporecca pa3paObOTKH CHUCTEMBI WJIU TOCIE
BBEJICHUS €€ B 3KcIUTyaTannio. CTOMMOCTh BHECEHUS B CUCTEMY U3MEHEHUH, HEOOXOIUMBIX JIJIs
yCTpaHeHHs OImUOOK B TpeOOBaHMWAX, HAMHOTO BBIIIE, YEM HCIPaBICHUE OIINOOK
MPOEKTUPOBAHUS WM KOoaupoBaHus. [IpuymHa B TOM, YTO U3MEHEHUE TPeOOBaHUN OOBIYHO
BJIEUEeT 3a co00il 3HAUMTENbHbIE U3MEHEHHS B CHUCTEME, MOC/Ie BHECEHUSI KOTOPBIX OHA JIOJDKHA
MPOITH OBTOPHOE TECTUPOBAHHUE.

Bo Bpems mporiecca aTTecTaliuu TOJKHBI ObITh BBHIIOJHEHBI PA3IUYHbBIE TUIBI TPOBEPOK
TpeOOBaHUIA.

1. [TpoBepka mpaBmiIbHOCTH TpeOoBaHMil. [lomb30BaTENF MOXKET CUMTATh, YTO CHUCTEMA
HeoOXoauMa JUTsl BBITIOTHEHHSI HEKOTOPBIX OIpeneieHHbIX (yHKIiui. OgHaKo galbHEUIve
pa3MBbIIUICHUS] U aHAJTU3 MOTYT MPUBECTH K HEOOXOIMMOCTHU BBEJEHUS JTOTOIHUTEIbHBIX WU
HOBBIX (yHKImiA. CHCTEMBI TpeIHA3HAYEHBl IS PAa3HBIX IOJH30BATENEH C pa3IMUYHBIMH
MOTPEOHOCTSIMU, W TO3TOMY HaOop TpeOoBaHMI OyJeT NPENCTaBIsATh COOOM HEKOTOPHIN
KOMITIPOMHUCC MEXy TpeOOBaHUSIMU TOJIb30BATENICH CUCTEMBI.

2. IIpoBepka Ha HeNMpPOTHUBOPEUMBOCTh. Crienudukanus TpeOOBaHWI HE JIOJDKHA
CONlep’KaTh MPOTUBOpPEYMd. DTO O3HA4aeT, YTo B TpPeOOBaHUSX HE JOJKHO OBITh



IIPOTUBOpEYAIUX JPYr JpYry OrpaHMYEHUN WM Ppa3In4HbIX ONHCAHUM OJHOM M TOM ke
CUCTEMHOU (YHKIIUH.

3. IlpoBepka Ha noiHOTy. Cnenudukanus TpeOoBaHUN J0KHA COJEpkKaTh TpeOOBaHUS,
KOTOpBIE OMPEEINIAIOT BCE CUCTEMHbIE (DYHKIIUU U OTPAaHUYEHNS, HAaJlaraeMble Ha CHCTEMY.

4. IlpoBepka Ha BbINIOJHUMOCTb. Ha OCHOBE 3HaHMA CYLIECTBYIOIIMX TEXHOJIOTUN
TpeOOBaHUS JIOJKHBI OBITH MPOBEPEHBI HA BO3MOXKHOCTh UX PEAJHHOTO BBHIMOJIHEHMS. 37€Ch
TaKXe MPOBEPSIOTCS BO3MOXKHOCTH (PHAHCUPOBAHUS U rpaduK pa3pabOTKH CUCTEMBI.

CymiecTByeT psii METOAOB aTTecTaluu TpeOOBaHUM, KOTOPbIE MOXHO HCIIOIb30BaTh
COBMECTHO WJIM KaX/IbIil B OTAEIBHOCTH.

1. OG30p TpebdoBanuii. TpeOGoBaHMS CHCTEMHO aHAM3UPYIOTCS PEIICH3CHTaMHU.

2. Ilporotunuposanue. Ha 3Tom 3Tarne NpoTOTUII CUCTEMBI IEMOHCTPUPYETCS KOHEYHBIM
MOJIb30BaTENSIM U 3aKka3uuky. OHM MOTYT SKCIIEPUMEHTHPOBATh C THUM HPOTOTUIIOM, YTOOBI
yOeaUTHCs, YTO OH OTBEYALT UX MOTPEOHOCTSIM.

3. 'enepanmsi TecToBBIX clieHapueB. B wmaeane TpeOoBaHWSA JOMKHBI OBITH TaKWMH,
YTOOBI MX PeaNN3aLUI0 MOKHO OBLIO poTecTUpoBaTh. Eciu TecThl /i TpeOoBaHuil pazpabaThl-
BalOTCA KaK 4YacTh MpoIlecca aTTeCTalluH, TO YacTO 3TO MO3BOJSET OOHApYKUTh MPOOJIEMBbI B
cneuudukanuu. Ecnu Takue TecThl CI0XKHO WJIM HEBO3MOXHO pa3paboTaTh, TO OOBIYHO 3TO
03HayaeT, YTo TPeOOBAHUS TPYAHO BBINOJIHUTH U TIOITOMY HEOOXOAMMO UX MEPECMOTPETH.

4. ABTOMaTH3UPOBaHHBIN aHaJIN3 HenpoTuBopeunBocTu. Ecin TpeOOBaHUS
MPEJICTaBICHbl B BHJE CTPYKTYPHbIX WIH (GOpPMalbHBIX CHUCTEMHBIX MOJEIeH, MOKHO
UCIIONIB30BaTh HMHCTpyMeHTanbHble CASE-cpencTBa 1711 NPOBEPKH  HEMPOTHUBOPEYMBOCTH
Mozeneil. [ aBToMaTU3UpOBaHHOM MPOBEPKU HEMPOTUBOPEUYMBOCTU HEOOXOAMMO MOCTPOUTH
0a3y maHHBIX TpeOOBaHMN W 3aTeM MPOBEPUTH Bce TpeOOBaHUS B JTOM 0aze JaHHBIX.
AnanuzaTtop TpeOOBaHUN TOTOBUT OTUET 000 BCEX OOHAPYKEHHBIX MPOTUBOPEUUSIX.

[Tonp30BaTenbCKHE U CUCTEMHbBIE TPeOOBaHMUS

Ha ocHOBaHMM MOJTy4YEHHBIX MOJEJIEH CTPOSTCS IMOJIb30BAaTEIbCKUE TPEOOBAaHUS, T.€. KaK
ObUIO CKa3aHO B Hayajie OMMCAHHUE HA €CTECTBEHHOM SI3bIKE (D)YHKIIMH, BBITOIHAEMBIX CUCTEMOI],
Y OTPAHUYCHUM, HAKJIaJbIBAEMbIX Ha HEE.

[Tonp30oBaTenbckre TpeOOBAaHUS JIOJKHBI ONMCHIBATH BHEIIHEE MOBEICHHE CHCTEMBI,
OCHOBHBIE (DYHKIIMU U CEPBUCHI NMPEAOCTABISIEMbIE CUCTEMOH, €€ HeYHKIIMOHAIbHbBIE CBOICTBA.
Heo6xoauMo BBIIETUTH ONMOPHBIE TOUYKH 3pEHUSI U CTPYIIHUPOBATh TPEOOBAHUS B COOTBETCTBUHI
¢ HumH. [lonb3oBarenbckue TpeGoBaHUS MOXKHO OPOPMUTH KaK MPOCTHIM MEPEUUCICHUEM, TaK U
UCIIOJIb3YSl HOTALMIO BAPUAHTOB HCIIOJIb30BaHUS.

Jlanee cocTaBisArOTCS CUCTEMHBIC TpeOoBaHusA. OHU BKIIFOYAIOT B CEOSI:

1. TpeGoBaHus K apXUTEKType cUcTeMbl. Harpumep, 4nciio u pa3MerieHue XpaHWIUIL |
CEpPBEPOB MPUITOKEHHUMN.

2. TpeboBanus k mapamerpaM oOopynoBaHus. Hampumep, wactoTa MpoOIECCOPOB
CEpBEPOB U KIUEHTOB, 00BbEM XpaHWUJIUIL, pa3Mep ONEepaTUBHON U BHEO MaMSTH, MPOMYyCKHas
CIIOCOOHOCTB KaHaJIa U T.JI.

3. TpeboBanus k mnapamerpaMm cucTembl. Hampumep, BpeMsi OTKJIMKa Ha JIEHCTBUE
MOJIb30BaTeNsl, MaKCUMaJIbHBIA pasMmep mepeaaBaeMoro (Qaiina, MakCUMallbHasi CKOpPOCTh
nepeayy JaHHBIX, MAKCUMAaJIbHOE YUCIIO OJJHOBPEMEHHO pabOTarONIMX MOJb30BaTEeNeH U T.1I.

4. TpeboBaHUs K IPOrpaMMHOMY HHTepeiicy.

5. TpeboBanmst K  CTpyKType  cucteMbl.  Hampumep,  MacmrabupyemMocTs,
pacnpenenéHHOCTb, MOYJIBHOCTb, OTKPBITOCTb.

- MaclITabUpyeMOCTh — BO3MOXHOCTb pACIpOCTPAHEHHS CHUCTEMbI Ha O0OJbIIOe
KOJINYECTBO MAIllMH, HE MPHUBOSAMIAS K MOTepe paboTocrnocoOHOCTH U 3((HEKTUBHOCTH, MPHU
3TOM CHOCOOHOCTH CHCTEMBbI HapallMBaTh CBOK MOILIHOCTh JOJDKHA OIPEAETSAThCS TOJIBKO
MOIITHOCTBIO COOTBETCTBYIOIIETO allapaTHOTrO0 00ecreueHHs..

- pacIpeneNieHHOCTh - CHCTEeMa JIOJDKHA TOJIEpKUBATh paclpefeiéHHOEe XpaHEHUe
JTAHHBIX.



- MOJYJBHOCTH - CHCTEMA JIOJDKHA COCTOATH M3 OTACIBHBIX MOAYJICH, HHTETPUPOBAHHBIX
MEXTy COOOM.

- OTKPBITOCTh - HaTU4HMe OTKPBITBIX HHTEP(EHCcOB IsI BO3MOKHOW JOpPaOOTKH U
HHTErpaluy ¢ IpyTUMH CUCTEMaMHU.

6. TpeboBaHus MO B3aUMOJICHCTBUIO U MHTETpAIllUU C JPYrMMU cucTeMamu. Hampumep,
WCIIONIh30BaHUE OO0mIe 0a3bl JaHHBIX, BO3MOXKHOCThH IOJYYEHHUS JaHHBIX W3 0a3 JaHHBIX
OTpeeNEHHBIX CUCTEM U T.I.

Texnuueckoe 3aJjaHue

TexHudyeckoe 3agaHHe MPEACTaBIsSeT Co00M TOKYMEHT, B KOTOPOM C(HOPMYIUPOBAHBI
OCHOBHBIC 1I€JTH Pa3paboTKH, TPeOOBaHUS K MPOTPAMMHOMY TPOIYKTY, OMPEACICHbI CPOKH H
ATanbl pa3padOTKH U PeriiaMeHTUPOBAH MPOIECC TPUEMO-CIATOYHBIX UCTIBITAaHUN. B pa3zpaboTke
TCXHUYCCKOI0 3adaHusd y‘-IaCTBYIOT KakK HpC}ICTaBI/ITeHI/I 3aKa3dynKka, TaK H HpelICTaBI/ITCJ'II/I
UCTIONHUTENS. B OCHOBE ATOro JOKyMEHTa JieKaT UCXOAHBIE TPeOOBaHMs 3aKa3uMKa, aHAIW3
HCpCJIOBI)IX )IOCTI/I)KCHI/Iﬁ TCXHHUKH, pGSYJ'II)TaTBI BBITTOJTHCHUA HaquO-I/ICCJIe)IOBaTeHBCKI/IX
paboT, MPeANMPOCKTHBIX UCCIENOBAHUHN, HAYYHOTO IPOrHO3UPOBAHMS U T. TI.

Iopsinok pa3padboTKy TEXHUYECKOTO 3aaHUS

Pa3zpaboTka TEXHHYECKOTO 3aJlaHHsI BBIMOJIHSACTCS B CIEAYIOLIEH MOCIE0BATEIbHOCTH.
[Ipexxne Bcero ycraHaBIMBAIOT HAOOp BBIMOMHSAEMBIX (YHKIUN, a Takke NepedeHb U
XapaKTEPUCTUKMA HCXOJHBIX JAaHHBIX. 3aTeM OINpEAeNsIlOT IMEpeuYeHb pPe3yJIbTaToB, HUX
XapaKTEPUCTUKH U CIIOCOOBI MTPEICTaBICHHUS.

Jlanee yTOuHSIOT cpeqy pyHKIMOHUPOBAHHS MPOTPAMMHOIO 00ECIIeUeHHUs: KOHKPETHYIO
KOMIUIEKTAIIMIO U TIapaMeTpbl TEXHUYECKHUX CPEACTB, BEPCHIO HCIOJIb3YEeMOM ONeparMoHHOMN
CUCTEMBl M, BO3MOJKHO, BEPCHHM M TIapaMeTpbl JAPYroro YCTAHOBJIEHHOIO IPOrPaMMHOIO
o0ecrniedeHusi, C KOTOPbIM MPEJCTOUT B3aUMOIEHCTBOBATh OyAyIlleMy IPOrpaMMHOMY IIPOAYKTY.

B cnyuasx, korga paspabareiBaeMoe MporpaMMHoe oOecrieueHHe coOMpaeT M XpaHUT
HEKOTOPYI0O HMH(pOpMAIMI0 WIM BKJIIOYAETCd B YNPaBICHHE KaKUM-IHOO TEXHUYECKUM
IpoIecCOM, HEOOXOAMMO TaKK€ YEeTKO PErIaMEeHTHPOBATh JEHCTBUS MpPOTpaMMbl B Cilydae
c00eB 000pyAO0BaHUS U IHEPTOCHAOKECHHUSI.

1. O61mue noIoKeHus

1.1. Texunueckoe 3aganue oGopMIsAIOT B cooTBeTcTBUU co ctanmaptom ['OCT 19.201-
78, TOCT 34.602-89.

1.2. Jl;1s1 BHECEHHSI M3MEHEHUW U JOTIOJIHEHUN B TEXHUYECKOE 3aJHUE HA MOCIEIYIOIIUX
CTaJIUSAX pa3paOOTKH MPOTPAMMBI WIIH MPOTPAMMHOTO U3/IENHS BBITYCKAIOT JOMOIIHEHUE K HEMY.
CornacoBaHue M YTBEpXKJIECHUE JIOTOJHEHHS] K TEXHHYECKOMY 3a/laHUIO0 MPOBOJAT B TOM K€
MOPSJIKE, KOTOPBIN YCTAHOBJIEH Ul TEXHUUYECKOTO 3aJaHMs.

1.3. TexHuuyeckoe 3a1aHue JOJKHO COAEPKaTh CIAEAYIOIINE Pa3aeibl:

1) oOmue cBeneHus,

2) Ha3HAYeHHE U LENU COo37aHus (Pa3BUTHUS) CUCTEMBI,

3) xapakTepHucTHKa 0ObEKTOB aBTOMATHU3AIIHH;

4) TpeOOBaHUS K CUCTEME;

5) cocraB u coaepkaHue padoT MO CO3TAHUIO CHCTEMBI,

6) IOPSAAOK KOHTPOJISI ¥ IPUEMKHU CUCTEMBI;

7) TpebOoBaHM K COCTaBY M COJAEPKAaHUIO Pa0OT MO MOATOTOBKE 0OBbEKTa aBTOMATH3AIMH
K BBOJly CUCTEMBI B JICHCTBUE;

8) TpeGoBaHuUs K JOKYMEHTHPOBAHUIO;

9) ucToyHUKHU pa3zpabOTKH.

B 3aBucuMocTH OT 0cOOEHHOCTEH MPOrpaMMbl MIIM TPOTPAMMHOTO U3ENUS JOIMYCKAeTCs
YTOYHSTH COJIEp’KaHue Pa3ziesioB, BBOAUTH HOBBIE Pa3/eibl WM OOBEAUHITh OTJCIbHbBIC U3 HUX.
ITpy HEOOXOIMMOCTH JIOMYCKAETCsl B TEXHUUYECKOE 3aJJaHNe BKIIIOUATh MPUIIOKEHHS.

2. ConeprxaHue pasziesioB

2.1. B paznene «O0mmue cBeleHUs» YKa3bIBaIOT:



1) momHOE HAMMEHOBAHKE CUCTEMBI U €€ YCIOBHOE 0003HAUYCHHE,

2) mmdp Temsl WK mwudp (HoMep) 10roBopa;

3) HauMeHOBaHWe  TpennpusTuii  (0OBeAMHEHUH) pa3paboTyMka W 3aKa3duHhKa
(Tonp30BaTeNs) CUCTEMBI M X PEKBU3UTHI;

4) mepedyeHb JOKYMEHTOB, Ha OCHOBAHMHM KOTOPBIX CO3/1a€TCA CUCTEMA, KEM M KOrjaa
YTBEPKICHBI ITH JIOKYMEHTHI;

5) TIaHOBBIE CPOKH Havalla ¥ OKOHYaHUS PaOOTHI MO CO3JJAHUIO CHCTEMBI;

6) cBeieHHs 00 UCTOYHUKAX U MOpsike puHaHCUpOBaHUs paldoT;

7) nopsnok oopMIIeHUST U TPEIbSIBICHUS 3aKa34UKy pe3ylIbTaToB paboT MO CO3IaHUIO
CHUCTEMBI (€€ dYacTei), MO W3TOTOBJICHUIO M HaJAJKE OTIEIBHBIX CPEICTB (TEXHHYECKHUX,
MPOrPaMMHBIX, HHPOPMAIIMOHHBIX) W MPOTPAMMHO-TEXHHUUECKHUX (MPOTPAaMMHO-METOUIECKHX )
KOMILJIEKCOB CHCTEMBI.

2.2. Paznen «Hasnauenme u uenu co3naHus (pa3BUTHUS) CUCTEMBD» COCTOUT U3
MOJIpa3esioB:

1) Ha3HaUEHME CUCTEMBI;

2) 1enu CO3aHUs CUCTEMBI.

2.2.1. B mnoapasznene «Ha3HaueHue cucTeMbl» YyKa3blBalOT BHUJ aBTOMATHU3UPYyEMOM
NesTeNbHOCTH (yIpaBJeHUE, MPOSKTUPOBAHNE U T. 11.) M MEPEYeHb OOBEKTOB aBTOMATH3AIINH
(00BEKTOB), Ha KOTOPBIX MPEIONIaraeTCs €€ UCTIOIb30BaTh.

2.2.2. B moapaznaene «llenu co3manusi CUCTEMBI» MPUBOJIAT HANMEHOBAHUS U TpeOyeMbIe
3HAUEHUS TEXHUYECKUX, TEXHOJOTUYECKHX, MPOU3BOJICTBEHHO-IKOHOMUYECKUX WU JPYTUX
MoKaszaTelield O00BbEeKTa aBTOMATH3AIMH, KOTOPBIC ITOJDKHBI OBITh JOCTUTHYTHI B PE3yJbTaTe
co3ganust C, u yka3pIBalOT KpUTEPUU OLICHKU JOCTUKEHUS 1IeJIel CO3[JaHUsI CUCTEMBI.

2.3. B paznene «XapakTepucTUKN O0BEKTa aBTOMATHU3AIUNY TIPUBO/IST:

1) kpaTkue cBefeHHs 00 OOBEKTE aBTOMATH3AlMM WM CCBHUIKM Ha JOKYMEHTHI,
coJieprKalife Takyo HHPOpPMaIHIO;

2) cBeneHusl 00 YCIIOBUSX JKCIUTyaTallid OOBEKTa aBTOMATH3allMd U XapaKTePUCTUKAX
OKpY>KaroIle Cpebl.

[Ipumeuanue: {ns CAIIP B pa3aene JOMOJHUTENBHO TPUBOASIT OCHOBHBIE TAPAMETPHI U
XapaKTEPUCTHKN 0OBEKTOB MPOSKTUPOBAHUS.

2.4. Paznen «TpeboBaHus K CUCTEME» COCTOHT U3 CIAEAYIOUINX MOAPA3CIIOB:

1) TpebGoBaHMS K CHCTEME B ILIEITIOM;

2) TpeGoBanHusl K GYHKIHSIM (3a/1a4aM ), BBITIOTHIEMBIM CUCTEMOM;

3) TpeboBaHMs K BUIaM 00€CTICUCHUS.

CoctaB TpeOoBaHMII K cHcTeMe, BKJIIOYaeMbIX B JaHHbd pasgen T3 wa UC,
YCTAaHABIMBAIOT B 3aBHUCUMOCTH OT BHJA, Ha3HAYCHUS, CHENU(DUUECKHUX OCOOCHHOCTEH U
yCIOBUH (PYHKIIMOHUPOBAHUSI KOHKPETHOH cHCTEeMBI. B KaK70oM moipa3zienie IpUBOAST CCHUIKH
Ha nevictBytomue HT/, onpenensiomue TpeboBaHMs K CHCTEMaM COOTBETCTBYIOIIETO BUA.

2.3.1. B monpasnene «TpeGoBaHus kK cCTEME B LI€JIOMY» YKa3bIBAIOT:

- TpeOOBaHUs K CTPYKTYpE U (PYHKITHOHHPOBAHUIO CUCTEMBI,

- TpeOOBaHUsI K YUCICHHOCTH WM KBaTH(PHUKAIMU TEPCOHANa CUCTEMBI U PEKUMY €ro
paboTHI;

- IOKa3aTeau Ha3HAYCHUS;

- TpeOOBaHUs K HAJICKHOCTH;

- TpeboBaHus OE30MACHOCTH;

- TpeOOBaHUs K SPTOHOMHUKE M TEXHUYECKON ICTETHKE;

- TpebOBaHUs K TPAHCIIOPTAOEIBHOCTH JIIsl MOABMKHBIX AC;

- TpeOOBaHUsI K DIKCIUTyaTallMd, TEXHUYECKOMY OOCTYKMBAaHUIO, PEMOHTY U XpaHEHHUIO
KOMITOHEHTOB CHUCTEMBI;

- TpeOoBaHUs K 3aIUTe HHPOPMAIIMHA OT HECAHKIIMOHUPOBAHHOTO JOCTYTIA;

- TpeOGOBaHUs IO COXPAHHOCTH MH(OPMAIIUH MIPU aBAPUSX;

- TpeOOBaHUS K 3aIIUTE OT BIUSHUS BHEITHUX BO3/ICHCTBUIA;



- TpeOOBaHUS K MAaTEHTHOM YUCTOTE;

- TpeOOBaHUs MO CTAaHAAPTU3ALMHU U YHU(DUKALINN;

- IOTIOJTHUTEJbHbIE TPEOOBAHUS.

2.3.1.1. B TpeboBaHusX K CTPYKTYype U QyHKIMOHUPOBAHUIO CUCTEMbI IIPUBOJISIT:

1) mepeueHb MOJCUCTEM, UX HA3HAUYEHUE U OCHOBHBIE XapaKTEPUCTHUKU, TPEOOBaHMSA K
YHCITy YPOBHEH UEpapXUU U CTETICHU LEHTPaIU3aI[Mi CUCTEMBI;

2) TpeboBaHMs K crIOCOOaM U CpPEACTBAM CBSI3U JUIsl MH(OPMAIIMOHHOTO OOMEHa MEXTY
KOMITOHEHTaMU CHCTEMBI;

3) TpeboBaHUs K XapaKTEPUCTUKAM B3aMMOCBSI3€H CO3/1aBaeMOI CUCTEMBI CO CMEXHBIMU
cUCTeMaMH, TpeOOBaHUSA K €€ COBMECTUMOCTH, B TOM 4YHCIIe yKa3aHUs O croco0ax oOmeHa
uHpopManueil (aBTOMaTHUECKH, IEPECHUTKOM TOKYMEHTOB, 110 Tene(oHy u T. I1.);

4) TpeOoBaHUs K pekuMaM (YHKIIMOHUPOBAHUS CUCTEMBI;

5) TpeGoBaHUs MO JUATHOCTUPOBAHUIO CUCTEMBI;

6) IepCreKTUBbI Pa3BUTHSI, MOJIEPHU3ALUN CUCTEMBI.

23.1.2. B TpeboBanusax K mokazarensM HazHaueHuss MC mnpuBoasaT 3HAYCHHA
MapaMeTpoB, XapaKTePU3yIOIINE CTENIEHb COOTBETCTBUS CUCTEMBI €€ Ha3HAUCHHUIO.

Jlna UC ynpaBiieHus: yKa3bpIBaroT:

- IOMYCTUMBIE TIPEJIebl MOJIEPHU3AIMH U Pa3BUTHUSI CUCTEMBI;

- BpEMEHHBIE XapaKTEPUCTUKH, ITPH KOTOPHIX COXPAHSETCA Ha3HAUYEHUE CUCTEMBI.

2.3.2. B mompaznene «TpeGoBanusi K BHUIaM OOECIICUCHHUS» B 3aBUCHMOCTH OT BHJIA
CHCTEMBI MPUBOJAT TPEeOOBaHMS K MaTeMaTn4eckoMy, HH()OPMAIIHOHHOMY, JIHHTBUCTHYECKOMY,
MIPOrpaMMHOMY, TEXHHYECKOMY, METPOJIOTUYECKOMY, OPraHU3allMOHHOMY, METOJIMYECKOMY U
Apyrue BUIaM 00ecreueHHs CUCTEMBI.

2.3.2.1. Jlns MmaTeMaTU4eCKOro 0OecreyeH s CUCTEMbl IPUBOJIAT TPEOOBaHUS K COCTaBY,
00J1acTH MpUMEHEHHUs (OTpaHUYEHUs1) U CII0co0aM, HCIOIb30BAHUS B CUCTEME MAaTEeMaTHUYECKUX
METOJIOB M MOJIeJiel, TUIIOBBIX aJITOPUTMOB U aITOPUTMOB, MOAJIEKAIIUX pa3paboTKe.

2.3.2.2. ]Ing uHPOPMALIMOHHOTO 00ECIICUeHHs] CUCTEMbI PUBOJAT TPeOOBAHUS:

1) k cocTaBy, CTPYKType U CIoco0am OpraHU3alluy TAHHBIX B CHCTEME;

2) Kk “”HPOPMALIMOHHOMY OOMEHY MEeXly KOMIOHEHTaMHU CHCTEMBI;

3) x uHGOPMAIIMOHHON COBMECTUMOCTH CO CMEKHBIMU CUCTEMaMH;

4) 1Mo UCHONb30BAHUIO OOIIECOIO3HBIX W 3aPETUCTPUPOBAHHBIX PECITyOIUKAHCKUX,
OTpaclieBbIX KIACCU(PUKATOPOB, YHUDUIUPOBAHHBIX JOKYMEHTOB U  KJIacCH(PHUKATOPOB,
JEUCTBYIOIUX Ha TAHHOM NPEANPUATHY;

5) o MPUMEHEHHUIO CUCTEM YIIpaBJICHUs Oa3aMU TaHHBIX;

6) K CTpyKType mporecca cOopa, o0pabOTKM, mepeaadyd AaHHBIX B CHCTEME U
MIPEJICTaBICHUIO IaHHBIX;

7) K 3aIIUTe JAaHHBIX OT pa3pyLIeHUN NpU aBapusX U cOOSIX B 3JEKTPONUTAHUN CUCTEMBI;

8) K KOHTPOJII0, XpaHEHUIO, 0OHOBJICHUIO 1 BOCCTAHOBJICHUIO TAHHBIX;

9) x mnpouenype NpUAAHHSA IOPUAWYECKOW CHIIBI JOKYMEHTaM, MpPOLYLHUPYEMBIM
texunueckuMu cpenctamu UC (B cootBerctBuu ¢ 'OCT 6.10.4).

2.3.2.3. nd JUHTBUCTHYECKOTO OOECIEUYEHUs CHCTEMBbl TNPHUBOJAT TpPeOOBaHUS K
MPUMEHEHHUI0O B CHUCTEME S3bIKOB IMPOTPaAaMMHPOBAHHUS  BBICOKOTO  YPOBHS,  SI3bIKOB
B3aUMOJICHCTBUS MOJb30BaTENCH M TEXHUYECKMX CPEACTB CHCTEMBI, a Takke TpeOOBaHUS K
KOAUPOBAaHUIO U JIEKOJAMPOBAHHWIO JaHHBIX, K $3bIKaM BBOJA-BbIBOJA JAHHBIX, SI3bIKAM
MaHMITyJIMPOBAaHMUS  JAaHHBIMH, CpPEJCTBaM ONHCAHUS MpeIMEeTHOM oOmact (oObekra
aBTOMATH3AalIUN), K cloco0aM opraHHu3aliy 1uanora.

2.3.2.4. ]l mporpaMMHOIO OOECIEYEeHUs CHCTEMBbl MPUBOJAT IMEPEeYeHb MOKYITHBIX
MIPOrPaMMHBIX CPEJCTB, a TAKXKe TPEOOBAHUS:

1) x HE3aBUCUMOCTH NPOTPAMMHBIX CPEIACTB OT Hcnoib3yeMblx CBT u onepanuoHHOM
Cpelbl;

2) K KayecTBYy MNPOrpaMMHBIX CpEJCTB, a TaKke K crmocobam ero obecneueHus |
KOHTPOJIS;



3) mo HEOOXOMMOCTH COTJIaCOBAaHMs BHOBb pa3paldaThIBAeMbIX MPOTPAMMHBIX CPEJICTB C
(OHIOM aNTOPUTMOB U TIPOTPaMM.

2.3.2.5. ]1ng TeXHUUECKOTo 00ecreueH s CUCTEMbI IPUBOJAT TPeOOBAHUS:

1) Kk BUIaM TEXHHYECKHUX CPEJICTB, B TOM 4YHCJIE K BUJAM KOMIUIEKCOB TEXHHUYECKHX
CPEACTB, TNPOrPaMMHO-TEXHHUYECKUX KOMIUICKCOB U JPYIMX KOMIUIGKTYIOIIUX H3ENIUH,
JIOMYCTUMBIX K MCIIOJIb30BAHUIO B CHCTEME;

2) X (yHKIMOHAJIBHBIM, KOHCTPYKTHBHBIM M OKCIUTyaTallHOHHBIM XapaKTepUCTHKaM
CPEICTB TEXHUYECKOTO 00ECIIeYeH s CHCTEMBI.

2.3.2.6. [lna opraHu3aliMOHHOTO OOecleYeHusi MPUBOIAT TPeOOBAHUS K CTPYKType H
GyHKIUSAM  ToJpa3feNieHui,  y4JacTBYIOIIMX B (DYHKIMOHHUPOBAHMM  CHUCTEMBl WM
00ecTeYnBaIONINX HKCIUTYaTaIHIO;®

2.3.2.7. HOna wmeroamuyeckoro oOecneueHus MC mnpuBogsT TpeOOBaHUS K COCTaBY
HOPMATHBHO-TEXHUYECKOM JIOKYMEHTALMU CHCTEMBbl (TIepeyeHb MPHUMEHSEMBIX IIpH €€
(GYHKIMOHUPOBAHUU CTAHAAPTOB, HOPMATUBOB, METOAMK H T. I1.).

2.4. Paznen «CoctaB u cojiepaHue paboT MO CO3AaHUI0 (Pa3BUTHUIO) CUCTEMBD» JTOJIKEH
coJiepKaTh NIEPEUCHb CTAUN M ATANoOB padOT MO co3maHuto cuctembl B cooTBeTcTBUM ¢ ['OCT
24.601, cpoku uX BBIIOJHEHHUS, NMEPEYEHb OpPraHU3alMi - UCHOJHHUTENEH paboT, CCHUIKM Ha
JOKYMEHTBI, TIOJTBEPKIAIOIINE COTJache dTUX OpraHM3alliil Ha yyacTHe B CO3JAaHUU CUCTEMBI,
WIIX 3aITUCh, OTIPEIENIAIONIYI0 OTBETCTBEHHOTO (3aKa34MK WM pa3pabOoTUHK) 3a IPOBEIECHHE ITHX
pabor.

2.5. B pa3nene «TpeboBaHHs K COCTaBY U COAEP)KAaHUIO padOT MO MOATOTOBKE OOBEKTA
aBTOMATH3allUM K BBOJY CHUCTEMBI B JEHCTBHE» HEOOXOIUMO MPUBECTH IMEpPEeueHb OCHOBHBIX
MEpPONPUATUA M MX HCIOJHHUTENEH, KOTOpHIE CIEAYeT BBINOJIHUTH MPU MOATOTOBKE OOBEKTa
apToMatu3anuu k BBoay MC B aeiicteue.

2.6. B cocraB T3 na mnpoexktupoBanue MC mnpu Hamuuuu yTBEpKIECHHBIX METOJIUK
BKJIIOYAIOT MIPUIIOKEHUS, COJEpIKaIIINeE:

1) pacuet oxunaemMoit 3 (peKTUBHOCTH CUCTEMBI;

2) OLIEHKY HayYHO-TEXHHUYECKOTO YPOBHS CHCTEMBI.

[Ipunoxenns BkaoyaroT B coctaB T3 Ha npoektupoBanue MC 1o coriacoBaHuo MEXIY
Pa3pabOTUYNKOM M 3aKa3YHKOM CHUCTEMBI.

TEXHOJIOTI'MHU YIIPABJIEHUA )KU3HEHHBIM IUKJIOM NTH®OPMALIMOHHbIX
CUCTEM

O0mme cBegenns 00 00bexkTHOM Moaeauposanun UC

CymiecTByeT MHOKECTBO TEXHOJOTMH M WHCTPYMEHTAJIBHBIX CPEACTB, C IOMOIIBIO
KOTOPBIX MOXKHO PEajM30BaTh B HEKOTOPOM CMbICIE ONTHUMaibHbIN mpoekT WC, HaumHas c
JTama aHaju3a M 3aKaH4YMBas CO3JIaHUEM NPOrpaMMHOro Koja cucTteMbl. B OonbuIMHCTBE
CIIy4aeB 3THU TEXHOJIOTUH NPEABSBISAIOT BECbMa KECTKHE TpeOOBaHUs K MPOLIecCy pa3pabOTKU U
UCIOJIb3YEMBIM pecypcaM, a IMOMNBITKA TPaHCHOPMHUPOBATH MX IO/ KOHKPETHBIE MPOEKTHI
OKa3bIBAIOTCSl Oe3yCrHelmHbIMU. DTH TexHosoruu npexacraBieHsl CASE-cpenctBamMu BepXHEro
ypoBHs nin CASE-cpeactBamu nosHoro skusHeHHoro nukia (upper CASE tools nnm full life-
cycle CASE tools). OHu He MO3BOJSIOT ONTUMHU3UPOBATH JEATEILHOCTh HA YPOBHE OTAEIBHBIX
AJIEMEHTOB IMPOEKTa, U, KaK CJIEJCTBUE, MHOTHE Pa3pabOTYMKU NMEPEelUId Ha TaK Ha3blBaeMble
CASE-cpenctBa nmxkHero ypoBHs (lower CASE tools). OgHako OHM CTONKHYITUCH C HOBOU
npobieMoil — mpobaeMoil opraHu3ali B3aUMOJCHCTBUS MEXIY pa3IMYHBIMH KOMaHJaMH,
peaIN3yIOUMU IPOEKT.

YHupUUMpOBaHHBI A3bIK 00bEeKTHO-OPHEHTHPOBAHHOI0O MO/AEIMPOBAHUSA

YHUQUUUPOBAHHBIN SA3bIK  OOBEKTHO-OpPUEHTHPOBAaHHOTO MojenupoBanus Unified
Modeling Language (UML) siBuiCcs cpeacTBOM JOCTHXKCHHS KOMIIPOMHCCA MEXKIY AITHMHU
noaxonamu.  CymiecTByeT — JOCTAaTOYHOE  KOJIMYECTBO  MHCTPYMEHTANbHBIX  CPEACTB,
noanepkuBaOmuX ¢ nomonisio UML sku3HEeHHBIM 1MKI  WH(GOPMAIMOHHBIX CUCTEM, U,



oxHoBpeMeHHo, UML siBisieTcst JOCTaTOYHO TMOKUM JJIsi HACTPOMKHU M MOAJCPKKHU CIICHUPUKU
NEeSITeIbHOCTH Pa3IMUHBIX KOMaH/1 pa3paboTUNKOB.

Co3nanne UML Hauanoce B okTsibpe 1994 r., xorma xum Pam6o u I'pagu byu u3
Rational Software Corporation ctamm pabotaTe Hax oObeauHEHHEM cBomX MeToqoB OMT u
Booch. B Hacrosimiee Bpemsi koHcopimyM mnonb3oBateneii UML Partners Bkmtowaer B ceOst
IpeJcTaBuTeNIed TakuX TIpaHIoB HHPOPMAIMOHHBIX TexHonorui, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npexacrasnsier c000i1 00bEKTHO-OPUEHTUPOBAHHBIN S3bIK MOJEIIUPOBAHUA,
o0Jazaromuii caeyroIuMI OCHOBHBIMU XapaKTePUCTUKAMU:

- SIBJISIETCS SI3bIKOM BHU3YaJlbHOTO MOJEIUPOBaHUS, KOTOPBIH oOecrneuynuBaeT pa3paboTKy
penpe3eHTaTUBHBIX MOJIENel JUIsl OpraHM3allii B3aMMOJEHCTBHS 3aKa3uumka M pa3paboTunka
NC, paznuunsbix rpynmn pazpadorunkoB UC;

- COJICP’KUT MEXAHU3MBbI PaCIIMPEHUs U CHeMaIN3aluy 0a30BbIX KOHUECIIUN S3bIKA.

UML — 5310 cranmapTHas HOTalIMs BHU3YAJIBHOIO MOJEIUPOBAHMUSA IMPOTrPaMMHBIX
cucteM, mpuHATas KoHcopiumymoM Object Managing Group (OMG) ocenpto 1997 1., u Ha
CETOJHAITHUN JI€Hb OHAa TOJJEPKUBACTCS MHOTHMH OOBEKTHO-OpueHTHpoBaHHBIMH CASE-
IIPOAYKTAMH.

UML BkitoyaeT BHYTpeHHHUI HaOOp CPEICTB MOJIETUPOBAHUS, KOTOPbIE ceiiuac MPUHSITHI
BO MHOTMX METOJaX M CpEACTBAaX MOJCIUPOBAaHUA. OTH KOHLENIMU HEOOXOJUMBI B
OOJIBIIMHCTBE MPUKJIAAHBIX 3aj]a4, XOTsS HE KakJas KOHLEMIMS HeoOXoauMa B KaXKJIOoM YacTu
Ka)KI0ro npuiiokeHus. Ilonp30BaTensm s3blka MpeaoCTaBIEHbl BO3SMOKHOCTH:

- CTPOUTh MOJIEJIM Ha OCHOBE CpEACTB sjpa, 0e3 HCIOIb30BaHUS MEXaHU3MOB
pacupeHus i OONbIIMHCTBA TUIIOBBIX MPHIIOKEHUMN;

- 100aBIATH MPU HEOOXOAMMOCTH HOBBIE 3JIEMEHTHI U YCIOBHbIE 0003HAYEHUS, €CIIU OHU
HE BXOIAT B SApPO, WIM CIEIHATU3UPOBATh KOMIIOHEHTBI, CUCTEMY YCJIOBHBIX 00O3HaueHUI
(HOTaIMI0) U OTPaHUYEHUS AJI1 KOHKPETHBIX MPEJAMETHBIX 00acTel.

31k UML
[ ——————1
Ouarpamma [varpamma Marpanma
EARMAHTOB KNaccos COCTOAHMIA
MCNONL30BAHNUA
Nuarpamma WuTerpupoBanHas Duarpamma
LEATENEHOCTH WOAENb CNOXKHOI NOCNEA0EATEN.-

CHCTEeMbI

HOCTEH

—

——

Owarpamma
pazBepTLIBaHuA

Auarpamma
KOMNOHEHTOB

Ouarpamma
KOOMNEepauum

Pucynok 2.1 - IHTerpupoBaHHas MOZEIb CI0KHOM CUCTEMBI B HOTaluu s3pika UML

Crangapt UML npeanaraer cienyroomuii Habop AvarpaMm JUisi MOAEIUPOBAHUS:

1. iuarpaMMbl BapUaHTOB HCIIONB30BaHMs (use case diagrams) — JUiss MOJCIUPOBAHHSI
OW3HEC-TIPOIIECCOB OpraHu3aluy M TPeOOBaHUI K CO3/1aBaeMOl cHCTEME);

2 nuarpammbl  kiaccoB  (class diagrams) — ans MOAETMPOBAHUS CTaTHUECKOM
CTPYKTYPBI KIJIACCOB CHCTEMBI U CBSI3CH MEKIY HUMU;

3. auarpaMmebl ioBesieHus cucteMsl (behavior diagrams):

3.1 nuarpammsbl B3auMoieicTBUS (interaction diagrams):
3.1.1 auarpaMMebl ocae0BaTeNbHOCTH (sequence diagrams) u



3.1.2 xoomeparuBHble ~ nuarpammbl  (collaboration diagrams) - mns
MOJICIMPOBAHUS TIpoIiecca OOMEHa COOOIICHHSIMHU MEXIY OObEKTaMU;

3.2 nuarpamMMbl  cocTostHM  (Statechart diagrams) — s MoJenUpOBaHUS
MOBEJICHUS OOBEKTOB CHCTEMBI TPH TEPEXOE U3 OJTHOTO COCTOSIHUS B IPYTOE;
3.3 nuarpammsbl  geatenbHOcTel (activity diagrams) — Ui MOJEIUPOBAHUS

MOBEJICHUST CHUCTEMBl B paMKax pas3jMYHBIX BapHaHTOB HCIIOJIB30BAHHS, WIIH
MOJICJIUPOBAHUS ESATEIBHOCTEH;

4. nuarpammsl peanuzanuu (implementation diagrams):
4.1 nuarpaMMbl KOMIIOHEHTOB (component diagrams) — Ui MOJEIUPOBAHHS
Mepapxuu KOMIIOHEHTOB (TIOJCUCTEM) CUCTEMBI;
4.2 nuarpamMMbl  pas3BepThiBaHus (deployment diagrams) — s MoJenupoBaHUS
(U3NIECKON apXUTEKTYPhI CUCTEMEI.

JnarpaMmMbl BADHAHTOB MCIOJIb30BAHUS

[lonsitTue BapuaHTa ucCHoAb30BaHUs (use case) BrepBble BBen MBap SkoOcon u
npugan €My TaKyl 3HAa4MMOCTb, 4YTO B HAcTOSALIEE BpEMs BapUaHT HCIOJIb30BAaHUS
MPEBPAaTUIICSI B OCHOBHOM 3JI€MEHT pPa3pabdOTKH U IUTAHUPOBAHMSI MPOEKTA.

Bapuant wucnonp3oBaHMS — IMpeACTaBIsSeT co0OM  MocienoBaTelnbHOCTh JCHCTBUI
(TpaH3akuMii), BBIOJHAEMBIX CHUCTEMOHW B OTBET Ha COOBITHE, HHULIIUHPYEMOE HEKOTOPHIM
BHEIIHUM  OOBEKTOM (ACHCTBYIOIIUM  JIMLOM). BapuaHT HCHOJIB30BaHHS  ONKMCHIBAET
TUMUYHOE B3aMMOJICVCTBUE MEXKIY TOJIb30BaTelIeM M cuctemMoil. B mpocreiimiem ciydae
BapMaHT WCIOJb30BAHUS OINpENesieTcss B Ipoliecce OOCYXKIEHUS C IOJb30BaTelIeM Tex
¢byHKIMi, KOoTOpele OH XoTen Obl peanu3oBarh. Ha s3pike UML BapuaHT HCIONIb30BaHUSA
n300paXkaroT CIeIyIoIUM 00pa3oM:

BEIIJHEIHT HCNoNbL20B3HWA

Pucynok 2.2 - BapuaHT ucnosiab30BaHUs

JeiicTBytomee numo (actor) — 3To0 poJib, KOTOPYIO MOJIb30BATENb UIPAET 1O OTHOLICHHUIO
K cucreme. JleiicTByromue auna npencTaBisioT co00i posu, a He KOHKPETHBIX JIIOACH WIH
HauMeHoBaHUA paboT. HecmoTps Ha TO, 4YTO Ha AMarpaMMax BapUAHTOB HCIOJb30BaHUS
OHU M300pa)xaloTCs B BUJAE CTHIM30BAHHBIX YEJIOBEYECKHX (UIypOK, NEHCTBYIOIIEE JIHUIO
MOXET TakKe OBbITh BHEIIHEH CHCTEMOM, KOTOpOH HeoOXoauMma HEeKoTopas WHGOpMAaIUs OT
naHHOM cucTteMbl. [loka3piBaTh Ha JuarpamMme JIEHCTBYIOIIMX JIMI[ CIEAYET TOJIBKO B TOM
clly4yae, Korja UM JeMCTBUTEIbHO HEOOXOIMMBbI HEKOTOpble BapHaHThI UCMOJb30BaHUSA. Ha
s3pike UML pelicTByrolye nuia npeacTaBisioT B BUIe QUTYp:

Pucynok 2.3 - JleiicTByroree 1o (aKTep)

JleiicTByromue JMna JAeisITcs Ha TPU OCHOBHBIX THIIA!

- TI0JIb30BAaTEIIH;

- CUCTEMBI,

- IpyTHE CUCTEMBI, B3aUMOJICHCTBYIOIINE C JAHHOM;

- BpeMmsl.

Bpewmst craHOBUTCSI IEHCTBYIOIIMM JIMIIOM, €CJIM OT HETO 3aBHCUT 3aIyCK KaKHUX-JTHOO
COOBITHI B CHCTEME.



CBsi3u MexAy BAPHMAHTAMH HCHOJb30BAHMS W JIeHCTBYIONIUMHU JIUIAMH

B sa3pike UML Ha jguarpaMMax BapuUaHTOB HCHOJIB30BAHUS TOJJIEPKUBACTCA
HECKOJIbKO THIIOB CBS3€H MEXIy OJJIEMEHTaMH JUarpaMMbl. JTO CBSI3M KOMMYHHMKAIIUU
(communication), BkitoueHus (include), pacumupenus (extend) u 0600meHus (generalization).

CBsi3b KOMMYHHMKAllMd — 3TO CBA3b MEXJIy BapHMAHTOM HCIOJIb30BaHUS U
nevictByromM auioM. Ha sa3pike UML CBSI3M KOMMYHHMKAIMM TMOKa3bIBAalOT C IOMOIIBIO
OJTHOHATIPABJICHHON accolualiy (CIUIONTHON JIMHUN ).

Odopmute kpeguT
1 " ANA kAMeHTa BaHka
Knueur Gaxka

PucyHnok 2.4 - Ilpumep cBsI3M KOMMYHHUKAIUU

CBs3b BKJIIOUEHHUS TPUMEHSETCS B TEX CUTyalUsX, KOrjga HMeeTcsl Kakoil-mubo
(GbparMeHT MOBEIEHUS CHCTEMbI, KOTOpbII MOBTOpseTcs Oojee uYeM B OJHOM BapHUaHTE
ucrnonb3oBaHuss. C  MOMOIIBIO TakUX CBsi3ed  OOBIYHO MOJAETHPYIOT  MHOTOKPATHO
UCIONB3YEMYIO (DYHKIIMOHATIBHOCTD.

CBs3b  paclIMpeHUs] TNPHUMEHSETCS TMpH OMMCAHMM W3MEHEHMH B HOPMAJIbHOM
IIOBEJACHNN CHCTEMBI. OHa mo3BOIAET BAapHWaHTy HUCIIOJb30BaHUA TOJBKO IIpH HeO6XO}II/IMOCTI/I
UCTOJIb30BaTh (PYHKIIMOHAIBHBIE BO3MOXKHOCTHU JAPYTOTO.

<<gxtend>>

& - -
KnueHt CHATb AeHbIM
Co cyeTa
—
-
—

=<include>>

Boinonunts
YCKOpeHHoe
CHATWE AeHer

AyTeHTMHUWPOBaTL
KNWeHTa

PucyHnok 2.5 - [Ipumep cBsI3HM BKIIOYEHUS U PACILIMPEHHUS

C moMoIplo cBA3M O0OOLICHUS IOKA3bIBAIOT, YTO Y HECKOJBKUX JECHCTBYIOLIMX JIHIL
UMEIOTCSl OOLIHNE YEPTHI.
Cnyxawmn %

CnysawmA ;% CnyxawmA BpemeHHbIn %
C No4acoBon Ha oknage [ e T
onnarom

PucyHok 2.6 - [Ipumep cBsizu 0000IICHHS

Junarpammbl B3aumojeiicTBus (interaction diagrams)

Huarpammbl  B3auMojneictBus  (interaction  diagrams)  ONKMCHIBAIOT — IOBEACHUE
B3aUMOJICHCTBYIOIIMX Tpynn o0bekToB. Kak mpaBwio, guarpaMma  B3auMOJACHCTBUS
OXBaThIBaeT IMOBEACHUE OOBEKTOB B PaMKax TOJbKO OJHOIO BapHaHTa MCIOJb30BaHMs. Ha
TakoOM JuarpaMMe OTOOpakaeTcs psl OOBEKTOB M TE€ COOOIICHUS, KOTOPHIMH OHH
0OMEHHBAIOTCSI MEXKAY COOOI.



Coobmienne (message) — 3TO CpPEACTBO, C IMOMOUIbIO KOTOPOro OOBEKT-OTIPABUTENb
3aIpanmBaeT y 00bEKTa MoydyaTessi BRIIOJTHEHUE OHOM U3 €ro OIepartuii.

Nudopmannonnoe (informative) cooOriieHne — 3To cooOlieHue, cHabkarolee 00beKT-
MOJTy4YaTeNlb HEKOTOPO HH(pOpMAaIHEH /1711 OOHOBIICHHUS €T0 COCTOSHUS.

Coobmenne-3ampoc  (interrogative) — 3TO  COOOILIEHME, 3alpallMBaoNIee BbIIAYY
HEKOTOpo nHpopManuu o0 00bEKTe-MoTyYaTese.

NwmmepatuBroe (imperative) cooOIIeHHE — 95TO COOOIICHHEe, 3amlpalinBaroliee y
00BEeKTa-MOIyyaTessl BHIIOIHEHHE HEKOTOPBIX JAEHCTBUM.

CymecTByeT J1Ba BUJAA JAMAarpaMM B3aMMOJCHCTBHS: JUArpaMMBbl IOCIEA0BATEILHOCTH
(sequence diagrams) u koorepaTuBHbIE auarpamMmsl (collaboration diagrams).

JAmnarpamma nocienoBarebHOCTH (sequence diagrams)
Jlmarpamma ToCJIeI0BaTeIbHOCTH OTPakaeT MOTOK COOBITHIA, MPOUCXOAIIMX B paMKax
BapHaHTa UCIOIB30BaHUSI.

WMean: | Npwesnwe| | 3xpan  |[Ynpaenenwe||  Cuer Kaccosein
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Pucynok 2.7 - [Ipumep quarpamMmsl IOCI€A0BATEIBHOCTH

Bce pelictByronue nMia mokasaHbl B BepXHeW wacTu auarpaMMmbl.  CTpenku
COOTBETCTBYIOT COOOIIECHUSAM, MEPEAaBAEMbIM MEXIY IEHCTBYIOIIMM JIMIIOM M OOBEKTOM WM
MeX/1y OOBEKTaMHU JIJIsl BBIIOJIHEHUS TPEOYEeMbIX (PYHKIIHH.

Ha  guarpamme  mocnenoBaTelbHOCTH — OOBEKT — HM300paxkaeTcss B BHJE
NpSMOYTOJIBHAKA, OT KOTOPOTO BHHU3 TIPOBENEHA IyHKTHPHAs BEPTUKAJIbHAS JHMHHUA. OTa
nuHUS HasbiBaeTcs nuHuer ku3HM (lifeline) oObekTa. OHa mpeactaBisieT coboi (parmeHt
KU3HEHHOTO IHMKJIAa OOBEKTa B MPOIECCE B3aUMOJICUCTBUS.



Kaxmoe cooOlieHrne MpecTaBiseTcss B BUAC CTPEIKA MEKAY JUHHSIMU )KU3HU JIBYX
00bekToB. CoOOIIEHUSI TOSBIAIOTCS B TOM TMOpSIKe, KaK OHU TOKa3aHbl Ha CTpPaHUIE
cBepxy BHHU3. Kaxmoe cooOlieHne mnoMeyaeTcss Kak MHHHUMYyM HMeHeM coobmieHus. [Ipu
KEJTaHUM MOXKHO JO0ABUTHh Tak)Xe apryMEHTBhl U HEKOTOPYIO YMPaBIAIONIYI0 HHGOPMAIIHIO.
MoxHo moka3ath camopenerupoanue (self-delegation) — cooOmieHue, KoTopoe OOBEKT
MOCBUTaeT caMoMy ce0e, TIPH 3TOM CTpelika COOOIICHHS YKa3blBaeT Ha Ty K€ CaMyl0 JIMHHIO
KH3HH.

Huarpamma xoonepaiuu (collaboration diagram)

JluarpaMmbl KOOTIEpaIii OTOOPaKAIOT MOTOK COOBITHI Yepe3 KOHKPETHBIM ClIeHApUi
BapuaHTa HUCIIOJb30BaHUA, YIOPAAOYCHBI II0 BPEMCHH, a KOOIICPATUBHBIC AHWarpaMMbl
OOJIbIIIC BHUMAHHUS 3a0CTPSIOT HA CBSA3SIX MEXAY OOBEKTaMH.

Ha pgmarpamme koomepaliuu TpeIcTaBlieHa BCs Ta MH(OpMaIus, KOTOpas €CTh W Ha
JMarpaMMe TOCJIeI0BaTeIbHOCTH, HO KOOIEPATHUBHAS JUarpaMMa MO-APYroMy OIMHCHIBACT
MOTOK coObITUH. M3 Hee nerye MOHATH CBS3U MEXAYy OOBEKTaMH, OJHAKO, TPYAHEE YSICHUTDH
MOCIIE0BATEIHLHOCTh COOBITHH.

Ha koonepaTuBHOW amarpaMMe TakK Ke, Kak M Ha JuarpaMMme Imociie0BaTeIbHOCTH,
CTpeNKH O0003HAUYalOT COOOIIEeHUs,, OOMEH KOTOPBHIMU OCYIIECTBISETCS B paMKax JTaHHOTO
BapuaHTa UCIIOJb30BaHUS. Nx BpEMCHHAA MOCJIICA0BATCIBbHOCTE YKA3bIBACTCA ITyTEM HyMCpalluK
COOOIIIEHUH.

2:CumTate Ne KapTel
—_—

1: MpuHATE KapTy

% — | MpuemHmk
Waan " Kiwent )

5: Beon RIN-koaa (1234)

Ynpasnerue ATM |

 MHuupanmavpoeaTe
P 7! OTEpEITE CHeT

8: MpokepuTs PIN-koa
141 CHare (20 pyB.)

Pucynok 2.8 - [Ipumep nuarpammsbl Koonepauu

JAunarpammbl kiaaccoB. O0mmne cBegeHust

JlmarpamMma KJIaccoB OMNpEAENsieT THIBI KJIACCOB CHCTEMBl M PAa3IMYHOTO poja
CTaTUYECKHE CBS3M, KOTOpBIE CYIIECTBYIOT MEXIy HHMH. Ha pamarpammax KiaccoB
n300paKaroTCsl TAaKKE aTpUOYTHl KIIACCOB, OINEpAalMd KIACCOB M OTPaHUYCHHS, KOTOPHIC
HAKJIaJBIBAIOTCS HA CBSI3M MEXIy KiaccaMH.

Huarpamma kmaccoB UML - 3t10 Tpad, y3/IaMu KOTOPOTO SIBISIOTCS DIIEMEHTHI
CTaTHYECKOW CTPYKTYphl MpoekTa (KiIacchl, MHTEP]EHChl), a IyraMd - OTHOIICHHUS MEXKITY
y3J1aMU (accolualliy, HacleI0BaHHe, 3aBUCHMOCTH).

Ha nuarpamme kiaccoB M300pakatoTcs CIIAYIONINE YIIEMEHTBI:

- [Taker (package) - HaGop 3IEMEHTOB MOJEIH, IOTUYECKHU CBSI3aHHBIX MEX]Ty COOOM;

- Knacc (class) - onucanne o0mux CBOMCTB IPYMITBI CXOAHBIX 0OBEKTOB;

- UnTepdeiic (interface) - abcTpakTHBIA KiIacc, 3aJar0lIUil HAOOp OMEpaIii, KOTOPHIC
00BEKT MPOU3BOJIBHOTO KJlacca, CBA3aHHOTO C JIaHHBIM HHTepdeiicoM, MPeaoCTaBIsSeT APYTHUM
o0BEKTaM.



Kuaace

Knacc - ato rpynma cymHocTedt (00bEKTOB), O0JaArOIIMX CXOJAHBIMH CBOWCTBAMHU, a
MMEHHO, IaHHBIMU U noBe/ieHneM. OTIeNbHBIA IPEICTaBUTENIb HEKOTOPOIO KJIacCca HA3bIBAECTCS
00BEKTOM KJIacca WIH MPOCTO 0OBEKTOM.

[Mox moBenenueM oOwvekta B UML mnoHumMaroTcs r00ble MpaBuiia B3aUMOJICHCTBUS
00BEKTa ¢ BHEIITHUM MHUPOM U C JAaHHBIMH CAMOTO OOBEKTA.

Ha nuarpammax kiacc nzoOpaxaeTcs B BUAE IPSIMOYTOJIbHUKA CO CIUIOIIHOM TpaHUIeH,
pa3lieICHHOTO TOPU30HTATHHBIMY JIMHUSMH Ha 3 CEKITNH:

- BepxHss cexiust (CeKIrs UMEHH) COJAEPKUT UM KJlacca U JIpyrue ooiue CBoiCTBa (B
YaCTHOCTH, CTEPEOTHII).

- B cpenneii cekunu coiep>KUTCS CIUCOK aTpUOYTOB

- B HmwxHell - cnHMcok omepanuii Kiacca, OTpaKaloIIUX €ro IoBeleHue (IeicTBus,
BBITIOJIHSIEMbBIE KJIACCOM).

JIrobas u3 cexknmii aTpuOyTOB U OTIEpalMii MOKET He m300paxaThcs (a Takke 00e cpasy).
Jlis OTCYTCTBYIOIIEH CEKIMM HE HYKHO pPHCOBATh pa3JeNUTEIbHYI0 JHMHHIO U KaK-THOO
yKa3bIBaTh HA HATMYNE U OTCYTCTBUE JIEMEHTOB B HEH.

Ha ycMmoTpeHne KOHKPETHOH peanu3aluud MOTYT OBITh BBEIEHBI JOTMOJHUTEIBHBIE
CEeKIuH, Harpumep, uckirouenus (Exceptions).

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

Pucynoxk 2.9 - Ilpumep nuarpaMmsl KJ1accoB

CrepeoTHnbl KJI1accoB

CrepeoTurisl KJIACCOB — OTO MEXaHHW3M, T[IO3BOJSIIONIMIA  pa3fessaTh KJIAcChl Ha
KaTerOpHH.

B s3p1ke UML onpeneneHsl Tpu OCHOBHBIX CTEPEOTHUIIA KIIACCOB:

- Boundary (rpanuna);

- Entity (cymHocTb);

- Control (ynpasnenue).

['pannuHBIE KIACCHI

I'pannunbiMu  knaccamu (boundary classes) Ha3bpIBarOTCSI TakKUE KIACChI, KOTOPHIE
pacIioyio’)KeHbl Ha TPaHUIE CHCTEMBl M BCEW OKPYXaromled cpeasl. DTO SKpaHHBIE (OPMBI,
OTYeThl, MHTEPQEIChl C ammaparypoi (Takol Kak MPUHTEPHI WU CKaHEPbl) U UHTEP(DENCHI C
JIPYTHMH CUCTEMaMH.

UroObl HaAlTHM TpaHWYHBIC KIJACCHI, HAA0 HCCIENOBaTh AHArpaMMbl BapUAHTOB
ucTonb30BaHus. Kaxmomy B3aMMOACWCTBUIO MEXAY IEHCTBYIOIIMM JIUIIOM W BapUaHTOM



WCIIOJIb30BaHUA JIOJKEH COOTBETCTBOBATh, [0 KpalHEeW Mepe, OJMH rpaHU4HbIN Kiacc. IMeHHO
TaKOM KJIaCC MO3BOJISET IEUCTBYIOIIEMY JIUILY B3aUMOIEMCTBOBATH C CUCTEMOM.

Kuaaccpi-cymnoctu

Knaccei-cymuocTu (entity classes) comepxaTt Xpanumyro wuHpopManuio. OHU HMEIOT
HauOoJblllee 3HAYCHHWE IS TOJB30BaTeNs, W TOTOMY B MX HA3BaHUAX YacTO HUCIOIB3YIOT
TEPMUHBI U3 MPEIMETHON 001acTi. OOBIYHO JUIS KaXKI0TO KJacca-CyIIHOCTH CO3IAl0T TaOIHIly
B 0a3e JaHHBIX.

Yupasasironue Kjiaaccbl

VYopasnsomue kiaccel (control classes) oTBewarOT 3a  KOOPAMHAIMIO JCHCTBHIA
apyrux  kimaccoB. OOBIYHO Yy  KaXIOr0 BapuaHTa UCIOJIB30BAaHUS HMMEETCS OJIUH
YIOPaBISIONNN KJIacc, KOHTPOJIHPYIOMIMA IOCIEeN0BATEIFHOCTh COOBITUH ATOr0 BapHaHTa
WCIIOJIb30BaHUsA. YTIPABIISIOMNN KJIACC OTBEYAeT 3a KOOPJIWHAIIMIO, HO CaM He HeceT B celde
HUKAaKOW (PYHKIIMOHAIBHOCTH, TaK KaK OCTAlbHBIC KJIACCHl HE MOCBHUIAIOT €My OOJBIIOro
KOJIMyecTBa cooOIeHnii. BmecTo »2TOro OH caM IIOCBIIAET MHOYKECTBO COOOIIEHU.
YpaBisomuii KIacc MPOCTO JIeJIeTUPYET OTBETCTBEHHOCTh JAPYTUM KIlaccaM, MO 3TOW MpUIHHE
€r0 YacTO Ha3bIBAIOT KJIACCOM-MEHEKEPOM.

B cucreme Moryt OBITh W JApyrue YIPaBISIONIME KJIAcChl, OOIIME AJIsI HECKOJIBKHX
BApUAHTOB HCHOJb30BaHusA. Hampumep, moxker ObITh Kiacc SecurityManager (MeHeEmKep
0e30MacHOCTH), OTBEUAIONIUI 3a KOHTPOJb COOBITHIA, CBsI3aHHBIX ¢ Oe3omacHocThio. Kiace
TransactionManager (MeHeKep TpaH3aKIMUi) 3aHUMAETCS KOOpPJWHAIMEH COOOIICHHH,
OTHOCSIIUXCS K TpaH3akmusaM ¢ 0a3oif JaHHBIX. MoOryT OBITh W ApyTrue MEHEIDKEpPbI IS
paboOTBI ¢ JAPYTUMH dJIEMEHTaMU (DYHKIIMOHHPOBAHWS CUCTEMBI, TaKUMH KakK pa3jelicHue
pecypcoB, pactipeneieHHass 00paboTka JaHHBIX WM 00paboTKa OIMOOK.

[ToMHMO YITOMSHYTBHIX BBIIIE CTEPEOTHUIIOB MOXHO CO3/1aBaTh W CBOW COOCTBEHHBIC.

ATpuoOyTHBI

ATpuOyT — 3TO 3JIeMEHT HWH(OpPMAIUM, CBSI3aHHBIA C KIacCOM. ATpUOYTHI XpaHST
MHKAIICYJINPOBAHHBIE IaHHBIE KJIacca.

Tak kak atpuOyThl cojepaTcsi BHyTpU Kilacca, OHM CKPBITBI OT JPYrux KiaccoB. B
CBSI3U C 3TUM MOXKET MOHAJA0OUTHCS yKa3aTh, Kakue KJacChl MMEIOT MPAaBO YUTATh U U3MEHATH
aTpuOyThL. DTO CBOMCTBO HA3bIBACTCA BUANMOCTHIO aTpulyTa (attribute visibility).

VY arpubyta MOXXHO OIpPENENUTh YEThIPE BO3MOXKHBIX 3HAYEHMS ATOTO MapaMmerpa:

- Public (oOmmii, OTKpBITHII). DTO 3HaUE€HHWE BUJIMMOCTH MpEIIOaraeT, 4Yro arpuodyT
OyZeT BHJIEH BCEMHU OCTaJIbHBIMH KilaccaMu. JIr060il kiacc MOKET MPOCMOTPETh UM W3MEHHUTH
3HaueHue arpulyta. B coorBerctBuu ¢ HoTammeidr UML oOmemy arpubyTy mpeniiecTByer
3HAK « t ».

- Private (3akpbIThiif, cekpeTHbIi). COOTBETCTBYIOIIMN aTpUOYT HE BUJEH HHUKAKUM
JIPYTUM  KJIaccoM. 3aKkpbIThlii aTpuOyT o0003HayaeTcs 3HAKOM « — » B COOTBETCTBUHM C
HoTarmer UML.

- Protected (3ammmennsiit). Takoit arpuOyT NOCTyNEH TOJBKO CaMOMY KJlaccy M €ro
notomkaM. Hotarmust UML aiis 3ammieHHoro aTpudyTa — 3TO 3HaK « # ».

- Package or Implementation (nmaketHsiif). [Ipeanonaraer, yTo JaHHBIA aTpUOYT SABIsAETCS
oOIIMM, HO TOJBKO B Mpejesiax ero rnakera. IToT THIN BUIAUMOCTH HE 0003HayaeTcss HUKAKUM
CIELIMATILHBIM 3HAYKOM.

B  o0mem ciyudae, arpuOyThl  pEKOMEHAyETCS  JieJlaTh  3aKPBITBIMH  WJIH
3alMIIEHHBIMUA. DTO MO3BOJISIET JIy4llle KOHTPOJIUPOBATh CaM aTpUOYT U KOJI.

C noMmomipi0 3aKpbITOCTH WM 3alIMIIEHHOCTH yJIaeTcss M30ekaTh CUTyallud, Korjaa
3HaYeHue arpulOyTa U3MEHSeTCs BCEMH KJIacCaMHM CHCTeMBL. BMecTo 3Toro joruka
U3MEHeHus: arpuOyrta OyneT 3akilodeHa B TOM K€ Kjacce, 4TO M caM 3TOT aTpuOyT.
3azaBaeMble MapaMeTpbl BUIUMOCTH TOBJIUSIOT HA TEHEPUPYEMBIN KO,



Onepanun

Onepanuu peanu3yroT CBSI3aHHOE C KJjaccoM MoBeAeHue. Omneparusi BKIIOYAET TPHU
YacTH — MMs, NapamMeTpbl U THUI BO3BPAIIA€MOr0 3HAUYCHMUS.

[TapameTpsl — 93TO apryMeHTHI, TMOJydYaeMble OIepanueid «Ha BXxoae». Tum
BO3BPAILla€MOI'0 3HAYEHHS] OTHOCUTCS K pe3yJIbTaTy JIEUCTBUS ONEpalUu.

Ha JuarpaMMe€ KJIaCCOB MOYKHO IIOKa3bIBAThb KaK HMCHA onepaunﬁ, TaKk WU HMCHa
omepalyii BMeCTe ¢ UX T@apaMeTpaMH U THUIIOM BO3BpaIlaeéMOro 3HadeHHs. YTOObI
YMEHBIINUTDL 3arpy>XCHHOCTb JUarpaMMmbl, IIO0JIC3HO ObIBaeT Ha HEKOTOPBIX M3 HUX IMOKA3bIBATH
TOJIbKO MMEHA OTepallnid, a Ha APYTUX UX MOJHYIO CUTHATYPY.

B s3p1ke UML onepannu UMEIOT CIEAYIONTYI0 HOTALHIO:

NUms  Onepauuu  (aprymMeHT: THUI JaHHBIX AapryMeHTa, AapryMEHT2:TUIl JIaHHBIX
apryMeHTa2,...): TUI BO3BpAIllaéMOro 3Ha4eHUs

Crnenyet paccMOTPETh YEThIPE Pa3IMYHbIX TUIIA OTEPALIAA:

- Onepauuu peayin3alni;

- Onepauuu yrpaBiaeHUs;

- Onepauuu A0CTYyIIA;

- BcriomorarenbHbIe onepanuu.

Onepauuu peajuzanuu

Omnepanuu peanuzauuu (implementor operations) peanu3yiOT HEKOTOpble OH3HEC-
¢bysknuu. Takwe onepanmu MOXXKHO HAaWTH, WCCIEMysS JUarpaMMbl B3aWMOJICHCTBHS.
JluarpamMmbl  3TOrO THMAa (QOKYCHPYIOTCS Ha Ou3Hec-(QyHKIMAX, M Kaxaoe COoOILIeHue
JMarpaMMbl, CKOpee BCET0, MOKHO COOTHECTH C OTIepaneil pean3aIim.

Kaxnas omepanms peanu3anuu  JOJDKHa  OBITh  JIETKO — HPOCISKHMBaeMa J0
COOTBETCTBYIOIIETO TpeOOBaHUS. DTO JIOCTUTAETCS HA PA3NIWYHBIX 3Tanax MOACITHUPOBAHMS.
Omnepanys BBIBOAUTCS M3 COOOIICHHS HA JMArpamMMme B3auMOJICHCTBHSA, COOOIIEHUS HUCXOMAST
U3 TOJIpPOOHOrO OMUCaHUS TOTOKA COOBITHH, KOTOpBIM CcO34aeTcs Ha OCHOBE BapHaHTa
UCTIOJIb30BaHUs, a MOCIEAHUNH — Ha OCHOBe TpeOGoBaHuil. BO3MOXXHOCTH MpOCIETUTH BCIO 3TY
[IETIOYKY IT03BOJISIET TapaHTHUPOBATh, YTO Kaxkaoe TpeOoBaHume OyIeT peaan30BaHO B KOJE,
a Kaxaplil (parMeHT Koja peaju3yeT Kakoe-TO TpeOoBaHHE.

Onepauuu ynpapJjieHust

Onepanuu  ympaBieHuss (manager —operations) — yNpaBisSIOT — CO3JAaHUEM U
YHUUTOXKEHHEM OO0BEKTOB. B 3Ty Kareropuio mnonajarT KOHCTPYKTOPbl U JECTPYKTOPHI
KJIACCOB.

Onepanuu xocryna

ATpuOyThl OOBIYHO OBIBAIOT 3aKPHITHIMM WM 3alUIIECHHBIMH. TeMm He MeHee, IpyTue
KJIaCChl MHOTAa AOJKHBI IPOCMATPUBAThL WM U3MCHATH WX 3HAYCHUS. HJ'ISI 9TOro CymeCTBYIOT
omepauuu jgoctyna (access operations). Takoil mHoAXoX JaeT BO3MOXHOCTh 0€30MacHO
MHKAIICyJIMPOBaTh aTpuOyThl BHYTPHU Kjacca, 3allMTUB UX OT JPYIHMX KJIaccoB, HO BCE K€
MIO3BOJIAET OCYHIECTBUTH K HUM KOHTpoaupyemslid noctyn. Cosmanue omepauuii Get m Set
(Moy4yeHus U M3MEHEHUS 3HaYeHUs ) ISl KaKJI0Tro aTpulyTa Kiacca sBISeTCs] CTaHIapTOM.

BcenomoraresibHbIe OnIepanuu

BcenomorartensubiMu  (helper operations) HaspIBaroTCSl TakuWe ONEpaluy  Kjacca,
KOTOpbIE HEOOXOJIUMBI €My JJISi BBIMOJIHEHHUS] €r0 OTBETCTBEHHOCTEH, HO O KOTOPBIX JpYrHe
KJIacChl HE JOJKHBI HHYEro 3HaTh. DTO 3aKPBIThIC U 3alUIIEHHBIE ONEpaluy Kiacca.

UrtoObl HACHTU(DUIIMPOBATH ONIEPALIMH, BHITIOIHUTE CIEAYIOIINE IeHCTBHSA:

W3yunute nuarpaMmbl MOCJIEIOBAaTEIbHOCTH M KOOIEpaTUBHbIE quarpammbl. bombiias
4acTh COOOIIEHUM Ha 3TUX AMarpaMmax SBJSIETCS OolepauusMu peanusanuu. PedrexcuBHbie
coo0mIeHHS OYTyT BCIOMOTATEIbHBIMH OTIEPAIUSIMHU.

Paccmotpute  ympapnsiomme — omepaudud.  MoxkeT — moTpeboBathCcsi  J00aBHUTH
KOHCTPYKTOPBI U IECTPYKTOPBHI.



PaccmoTpute omepammu goctyna. [lns kaxkmoro arpubyrta  Kiacca, ¢ KOTOPBIM
JOJDKHBI OyayT paboTaTh ApyTrHe KIAcchl, HaJlO co3aarh oneparuu Get u Set.

Casa3m

CBs3p TpenCcTaBisieT COOOW CEMAaHTHUYECKYH B3aMMOCBSI3b Mexay kiaccamu. OHa
JaeT KJIaccy BO3MOXKHOCTh Y3HaBaTh 00 aTpuOyTax, OMEpalusx W CBA3SX JPYroro Kiacca.
NubiMu  cmoBaMu, 49TOOBI OJMH KJIACC MOT TMOCTaTh COOOIIEHHWE APyroMy Ha IUarpamme
MOCJIEIOBATEIbHOCTH WJIM KOONEPATHUBHOM JMarpamMme, MEXKIy HHMMH JIOJDKHA CYIIECTBOBAaTh
CBS3b.

CymiecTBYIOT 4eThIpe THMA CBs3€d, KOTOpble MOTYT OBITh YCTaHOBIEHBI MEXIY
KJIaCCaMHM: aCCOIMAIINH, 3aBUCUMOCTH, arperarui 1 00001eHus.

Acconuanuu
Acconuanus (association) — 3TO ceMaHTUYecKasi CBsI3b MEXIY KiaccaMmu. VX pucyroT Ha
JMarpaMMme KJIacCOB B BU1€ OOBIKHOBEHHOH JIMHUH.

NewClass NewClass?2

Pucynox 2.10 - CBs3b accoranus

Accoumanu  MOTyT  OBbITh  JByHalpaBJICHHBIMH, Kak B  IpuMmepe, WIH
onHoHampasieHHbIMU. Ha s13pike UML nByHamnpaBieHHbIE acCOLMALIMM PUCYIOT B BUJE IIPOCTOM
JMHUU 0€3 CTPEJIOK MIIM CO CTpesIKaMu ¢ 0benx ee cTopoH. Ha ogHOHampaBneHHON accouuaiu
n300pakaroT TOJIBKO OJHY CTPEIIKY, IOKa3bIBAIOLIYIO €€ HAIIPABIICHHE.

Hampasnenue accouuanuu MO>KHO OIPEEIINTD, n3y4ast JyarpamMmmsl
MOCJIEIOBATEIBHOCTH W KOOIIEpAaTUBHBIE JWarpamMMmbl. Eciom  Bce cooOIIeHWs Ha HHUX
OTIIPABJISIFOTCSL TOJIBKO OJHHMM KJIACCOM M IPUHHUMAIOTCA TOJBKO APYTUM KJIacCOM, HO He
HAao0OpOT, MEXIYy 3TUMHU KJIacCaMHd HMEET MECTO OJHOHAmpaBjeHHas CBs3b. Ecim XoTs Obl
OJHO COOOILIEHHE OTHpaBiseTcss B OOpaTHYIO CTOPOHY, accouuaius JOJDKHA ObITh
JBYHAIIPaBJICHHOM.

Accoumanuu ~ Moryr  ObITb  peduexcuBHbIMU.  PeduiekcuBHas — acconuanus
IIPEIOIaraeT, 4YTO OJMH DK3EMIUIAp KJIacca B3aWMOACHUCTBYET C IPYTMMH JK3EMIUIIPaAMHU
9TOrO XK€ Kiacca.

3aBucuMocTH

Ces3u 3aBucuMoctu (dependency) Takke OTpakarOT CBsI3b MEXKAY KJaccamu, HO OHU
BCET/Ia OJHOHAIPABJIICHB W TIOKA3bIBAIOT, YTO OJHMH KJIACC 3aBUCUT OT OIPEICICHHA,
CIeNaHHBIX B Jpyrom. Hampumep, kimacc A wucnoib3dyer meronbl kiacca B. Torma mpu
M3MEHEHUH Kiacca B He0OX0IMMO MPOM3BECTH COOTBETCTBYIONINE H3MEHEHHMSI B Kitacce A.

3aBHUCHUMOCTh H300pa)kaeTcsi MYHKTHUPHOW IJIMHUEH, TPOBEICHHOW MEXAY IBYyMS
SJICMCHTAMHA )II/IanaMMI)I, U CUUTACTCA, YTO JJIECMCHT, HpHBfI3aHHBII>i K KOHHy CTpeJ'IKI/I, 3aBUCUT
OT 3JIEMEHTA, IPUBSI3aHHOTO K HaYally 3TOW CTPEIIKH.

NewClass NewClass?2

Pucynoxk 2.11 - CBs13b 3aBUCUMOCTB



[Ipu renepanuu Koaa JUIst 3TUX KJIACCOB K HUM HE OYIyT M0OaBISATHCS HOBBIE aTPUOYTHI.
Opnnako, OyayT co3maHbl cHenupUYecKne JUisi s3bIKa OIepaTopbl, HEOOXOAMMBIC IS
MO/JIEPKKHU CBSI3U.

Arperanumn

Arperanuu (aggregations) NpeACTaBISAIOT 000 Ooiee TeCHYH (GopMy acCOIHAIINU.
Arperanus — 3TO CBSI3b MEXJY IEJIBIM M €r0o YacTbio. Hampumep, y Bac MOXKET OBITH Kilacc
ABTOMOOMJIb, a Takke Kinaccel Jlpuratenb, [IOKpBIIKM M KiIacchl s JPYyTUX dYacTei
aBToMoOmnsaA. B pesynbprare 0o0BeKT Kiacca ABTOMOOWIL OyAeT cOCTOSATh U3 00BEKTa Kiacca
JlBurarenb, 4eTblpex OO0bEeKTOB IIOKphIlIeK W T. 1. Arperanuu BU3YaTU3UPyIOT B BHUJE
JUHAA C POMOWKOM Yy KJTacca, SBISIOMIETOCS IeITBIM:

Whole Part

Pucynok 2.12 - CBs3p arperaiust

B nomonuenne k mpoctoii arperarmu UML BBoguT Gojiee CHIIBHYIO Pa3HOBHIHOCTD
arperaliuy, HasplBaeMyro Kommosunuei. CorjlacHO KOMIIO3MLIMH, OOBEKT-4acTb MOXKET
IIPUHAJUIEKATh TOJBKO €IUHCTBEHHOMY LIEIOMY, M, KpPOME TOr0, Kak IpaBWIO, XU3HEHHBIN
LUK 4YacTell COBHAJaeT ¢ LUKJIOM IIEeJIOro: OHM XHUBYT M YMHUpAIOT BMecTe ¢ HUM. Jlro0Goe
yAaJI€HUE LIEJIOT0 PaCIpOCTPAHAETCS Ha €0 YacTH.

Takoe KkackaZHOE yHal€HUE HEPEIKO pacCMaTpUBACTCA KaK 4YacTb ONPEICIICHUS
arperanuy, OJHaKO OHO BCEI/la MOJAPa3yMEBAETCS B TOM Cilydae, KOrJa MHOKECTBEHHOCTb POJIH
coctaBisier 1..1; Hanpumep, eciau HeoOxonumo ynanuTh KimeHta, TO 3TO ynaneHue JOKHO
pacnpocTpaHuThCA U Ha 3akasbl (M, B CBOIO ouepes, Ha CTpoku 3akasza).

0O606menus (HacienoBanue)
O6o0061ieHne (HacaeI0BaHUE) - ATO OTHOIICHUE THIIA O0IIee-4aCTHOE MEXIY dJIEMEHTaMH

Mozenu. C momomibio 00001meHuii (generalization) MOKa3bIBAIOT CBSI3HM HACIEIOBAHUS MEXIY
JIBYMsI KJIACCaMH.

BufimoresHu nons30saTens
Hus

Anpec

Tenediow
PerwCTpaLmOHHLA HOMED
Permcpaus ()

Omagiaa penicTpaus (|

7

| ]
Hiratens HumaTens ¢ NSO BHKOCE

Mpey B wmatesm SnemerTY BPEMERHON NOMLI0BNA
MakCHMaREHOE BEMA NOMI0EHM

l|"|
T
]
Compysanx GiaGnucmes Crynesr

Onpen Graxynurer
Tenadox oTaena Jomalsni appec

Pucynok 2.13 - [Ipumep cBsi3u Hacie10BaHUE



bonbmuHCcTBO 00BEKTHO-OPUEHTHPOBAHHBIX A3BIKOB HEIOCPEICTBEHHO
MO//ICPKUBAIOT KOHLENINIO HaciieqoBaHusa. OHa MO3BOJIIET OJHOMY KJIACCY HAcleI0BaTh
BCce aTpuOyTHI, ONEpaluil U CBs3M Jpyroro. HacienoBaHue makeToB O3Ha4aeT, YTO B IMaKeTe-
HaCJIETHUKE BCE CYIIHOCTH MaKeTa-npeaKa OyayT BUIHBI 0] CBOUMHU COOCTBEHHBIMH MUMEHAMH
(T.e. TpocTpaHCTBa UMEH 00beAuHAIOTCS). HacienoBaHue mokasblBaeTCsl CIUIONIHOM JIMHUEH,
WIyIend OT Kiacca-moToMka K kiaccy-npenky (B repmunosioruu OOII - oT moTomMka K mpejxy,
OT CBhIHAa K OTIly, MJHM OT MoJKJacca K cymnepkiaccy). Co cTOpoHbl Ooyiee O0IIEro 3jaeMeHTa
pucyercst 60JIbI1I0H MOIBINA TPEYTOIbHHUK.

[Tomumo HacnemyeMmbIX, KaXKAbIil MOJKIACC HMMEET CBOUM COOCTBEHHbIE YHHMKAJIbHBIC
aTpuOyThI, ONIEpalluU U CBS3U.

MHOXKeCTBEHHOCTh

MHuoxecTBeHHOCTh (multiplicity) Mmoka3bIBaeT, CKOJBKO 3K3EeMIUISIPOB OJIHOTO Kiacca
B3aMMOJEHCTBYIOT C IOMOLIBIO O3TOM CBSA3M C OJHHUM DK3EMIUIIPOM JpPYyroro Kiacca B
JTAHHBI MOMEHT BPEMEHHU.

Hanpumep, npu pa3paboTKe CHCTEMBbl PETHUCTpAallMUd KypCOB B YHMBEPCUTETE MOXKHO
onpenenuTh kiaccel Course (kypc) u Student (cTtymeHT). Mexay HUMH YCTaHOBJIEHA CBS3b: Y
KypCOB MOTYT OBITh CTYACHTBI, a y CTYIACHTOB — KypcChl. Bompochkl, Ha KOTOpBIH JOJKEH
OTBETUThH MapaMeTp MHOKeCTBEHHOCTU: «CKOJBKO KypCOB CTYJEHT MOXET Ioceuarb B
NaHHbIA MOMEHT? CKOJIBKO CTYy/€HTOB MOJKET 3a pa3 MOCEIaTh OJUH Kypc?»

Tak Kak MHOXXECTBEHHOCTb JlaeT OTBET Ha 00a 3THU Bompoca, €€ HHIUKATOPbI
YCTaHABJIMBAIOTCS Ha OOOMX KOHLAX JIMHUU CBSI3U. B mpumepe perucrpanuu KypcoB MBI
pEelININ, YTO OJUH CTYJIEHT MOXET IOoceulaTbh OT HyJsI O YeThIpeX KypCcoB, a OJUH KypcC
MoryT ciaymarb oT 0 1o 20 cTyneHTOB.

B  s3pike UML  mnpunHsTel — ompeaeneHHblE  HOTAUMM  Ais  OOO3HaueHUs
MHO’KECTBEHHOCTH.

Tab6mumna 2.1 - O603HaYeHUS MHOXKECTBEHHOCTH CBs13eil B UML

MuoxecTBeHHOCTE uaueme
0.* Homb st Gomiie
1" Oman v Golbine
0.1 Houmb wim ojgun
1..1 (coxpamennas 3amnucnb: 1) Posiio oui

HNwmena cBszeid

CBsi31 MOXKHO YTOYHHUTH C TIOMOIIBbIO UMEH CBSI3€H UM POJIEBBIX UMeH. MMs cBs3H — 3TO
0OBIYHO TJIAroJI WM TJarojibHas (pasa, ommchIBaromas, 3a4eM OHa Hy)kHA. Hampumep, Mexmy
kiaccoM Person (uenoBek) u knaccom Company (KOMITaHHS) MOXKET CyIIECTBOBATh aCCOIMAIUSI.
MOoXHO 3aaTh B CBSI3U C OTHUM BOIIPOC, SIBISIETCS JIM OOBEKT Kiacca Person KiueHTOM
KOMIIaHUM, €€ COTPYIHUKOM WK BiaaenbiieM? UToObI ONMpeneiauTh 3TO, aCCOLHUAIUI0 MOXKHO
Ha3BaTh «employs» (HaHUMaeT):

—_—— Employs —
Company Person

Pucynok 2.14 - [Ipumep umeH csizeit



Poau

POJ'IGBBIC NMCHaA HpI/IMCHHIOT B CBA34X accolxalliu WJIN arperaunn BMCCTO MMCH IJId
ONMCaHMs TOTO, 3a4€M OTU CBS3M HYKHBI. Bo3Bpamiasce k npumepy ¢ kiaccamu Person u
Company, MOXXHO cKa3zaTh, 4TO Kjacc Person urpaer posb coTpyaHuka kinacca Company.
PoneBbie MMeHa — 3TO OOBIYHO HMMEHA CYIIECTBUTEIbHBIC WM OCHOBAHHBIE HA HHUX (pasbl,
X TIOKA3bIBAIOT HA JHArpaMMe pPSIIOM C KIAacCOM, WIPAOIIMM COOTBETCTBYIOUIYIO pOJIb.
Kak mpaBuio, mojp3yrOTCs WU POJIEBHIM HMEHEM, WM MMEHEM CBS3H, HO He 000MMHU cpasy.
Kak u nmena cBszelt, pojeBble UMEHA HE 0053aTeNbHbI, UX JAIOT, TOJBKO €CIIU IIeJb CBSI3U HE
oueBuaHa. [Ipumep poneit TpUBOAUTCA HUXKE:

+Employer +Employee

Company Person

Pucynoxk 2.15 - [Ipumep poseit cszei

ITaker. MexaHu3M NaKkeTroB
B KOHTekcTe nuarpamMm KjacCoB, MaKeT - 3TO BMECTHJIMIIE JJIsi HEKOTOPOTro Habopa
KJIACCOB M APYTHUX MaKeTOB. [1akeT ABISIETCA CaMOCTOSITENBHBIM ITPOCTPAHCTBOM HUMEH.

Package

Pucynok 2.16 - O6o3nauenue makera B8 UML

B UML Her kakux-iau00 OorpaHWYeHH Ha MpaBuja, MO KOTOPHIM pa3padOTUHKU MOTYT
WJIM JTOJKHBI TPYNIIMPOBATh KIacchl B MakeThl. Ho ecTh HEKOTOphIEe CTaHAApTHBIE CIy4yau, Koraa
Takasg TPYNIOUPOBKA yMECTHA, HANpuUMeEp, TECHO B3aMMOACHCTBYIOLIHE KIIACChl, WIH Oolee
o0mwii ciyyait - pa30MeHNe CUCTEMBI Ha TIOJCHCTEMEI.

[TakeTr u3HUECKU COAECPKUT CYIIHOCTH, OMPEICTICHHbIE B HEM (TOBOPSAT, YTO "CYIIHOCTH
MpUHAJJIeKaT Takery'). DTO O3HAYaeT, 4YTO ecld OyJIeT YHHUYTOXKEH IMakeTr, To OyayT
YHUUTOKEHO M BCE €r0 COJIEPKUMOE.

Cy1ecTByeT HeCKOJIbKO Hanbosee pacipoCTPaHEHHBIX MTOAXO0I0B K TPYITUPOBKE.

Bo-nepBbIX, MOKHO TPYNIUPOBATh HX IO CTEPEOTHUIly. B Takom ciydae moiydaercs
OJIMH TaKeT C KJIAacCaMHU-CYUIHOCTSIMM, OJUH C TpPaHUYHBIMU KJaccaMH, OJHWH C
YOpPaBISAIOIIUMHU KJaccaMd © T.A. OTOT MOAXOJ MOXET OBbITh IOJIe3eH C TOYKHU 3pEHUs
pa3MelIeHUss TOTOBOM CHUCTEMBI, IOCKOJIBKY BCE HAaXOJAIIUECS Ha KIMEHTCKMX MallWHaX
MOTPAaHUYHBIE KJIACCHI )K€ OKA3bIBAIOTCS B OJTHOM ITaKETe.

Jpyroii moaxon 3akirovaeTcs B OOBEAMHEHWW KIIACCOB MO UX (DYHKIMOHAIHLHOCTH.
Hampumep, B makere Security (6€30MacHOCTb) COJIEp)KaTCs BCE KIIACChl, OTBEUAIOIIUE 3a
0e30macHOCTh MPWIIOKEHUs. B TakoMm ciydae npyrue makeTsl MOTYT Has3biBaThbcs Employee
Maintenance (Pabota ¢ corpyanukamu), Reporting (IlonrotoBka ortderoB) u Error Handling
(O6paboTtka ommboK). IlpenMymiecTBO ASTOro TOAXOAA 3aKIOYACTCSI B BO3MOXKHOCTH
MOBTOPHOT'O UCIOJIb30BaHUS.

MexaHu3M MakeTOB NMPUMEHHUM K JIFOOBIM 3JIEMEHTaM MOJEINIH, a HE TOJIBKO K KJIaccaM.
Ecnu npns rpynmupoBKM  KJIACCOB  HE  HMCIONB30BaTh HEKOTOpPbIE H3BPUCTHKH, TO OHA
CTAaHOBUTCSI IPOU3BOJbHOW. OJHA M3 HUX, KOTOpas B OCHOBHOM Hcnonb3yercs B UML, — ato



3aBUCUMOCTb. 3aBUCHMOCTh MEXJy JBYMsI MaKeTaMU CYLIECTBYET B TOM cllydae, €clu
MEXIy JIOOBIMH JIBYMsI KJJacCaMH B MAKETax CYIIECTBYET JIF00as 3aBUCUMOCTb.

Takum o00paszom, quarpaMma MaKeTOB MPEACTaBIseT co00i AuarpamMmy, CoAepIKaIlyro
MaKeThl KJIACCOB W 3aBUCUMOCTH MeXay HUMH. CTporo TOBOps, MAaKEThl M 3aBUCUMOCTH
SBIIIOTCS DIEMEHTAMH JHUarpaMMbl KJIaccoB, TO €CTh JAMarpaMMa IakeToB — 93To ¢opma
JUarpaMMBbl KJIaCCOB.

Boundaries

Control

Pucynok 2.17 - [Ipumep anarpaMMbl akeTOB

3aBUCUMOCTb MEXAY IByMsI 3JIEMEHTAMU UMEET MECTO B TOM ClIydae, €CIM U3MEHEHUs B
OTIpENICIEHUH OJIHOTO D3JEMEHTa MOTYT TIOBJ€Yh 3a CO0OH M3MeHeHHs B Apyrom. Yto
KacaeTcs KJIaccoB, TO MPUUYUHBI IS 3aBUCUMOCTEH MOTYT OBITh CAMBIMH PAa3HBIMHU:

- OJIH KJIaCC MOCHUIAET COOOIIEHUE IPYTOMY;

- O/IMH KJIaCC BKJIFOYAET YacTh JAHHBIX JIPYroro Kjacca; OAMH KJIACcC UCIONb3yeT APyron
B Ka4eCTBE MapaMeTpa Olepaluu.

Ecnn xmacc Mensier cBoit mHTEpdeiic, To J1t06oe cooOlIeHHe, KOTOPOe OH IOCHUIAET,
MOJKET YTPATUTh CBOIO CHITY.

[TakeTbl He AalOT OTBETa Ha BOIPOC, KAKUM OOpPa3oM MOXXHO YMEHBIIUTH KOJHUYECTBO
3aBHCHUMOCTEH B Balllell CHCTEME, OJTHAKO OHM TIOMOTAIOT BBIACIHUTH ATH 3aBUCHUMOCTH, a IOCIIE
TOr0, KaK OHM BCE OKaXyTCsl Ha BHMJIY, OCTaeTcsi TOJbKO NOpadOTaTh HaJ CHU)KEHHEM HX
Kolm4ecTBa. JluarpaMMmbl TaKeTOB MOXXHO CUUTATh OCHOBHBIM CPEICTBOM YIIPABICHHSA
o0mell CTPYKTYpOH CHCTEMBI.

[TakeTsl SBIAIOTCA >KU3HEHHO HEOOXOIMMBIM CpPEACTBOM JUIS OOJBIIMX MPOEKTOB.
Hx cnenyer ucmosib30BaTh B TeX ClydyasX, KOIJa JuarpaMMa KJIaccoB, OXBaTbIBAarOIIas
BCIO CHCTEMY B II€JIOM M pa3MEIIeHHas Ha €IWHCTBEHHOM JHcTe Oymaru ¢opmara A4,
CTaHOBMTCSl HEUUTAEMOHM.

JAuarpaMmmsbl cOCTOSTHUI

JuarpaMMbl COCTOSIHMI OIpPEAENISIIOT BCE BO3MOYHBIE COCTOSIHUS, B KOTOPBIX MOXET
HaXOJUTbCSI KOHKPETHBIN 00BEKT, a TaKKe MPOLECC CMEHBI COCTOSIHUM 00BEKTa B pe3yibTare
HACTYIUICHUS] HEKOTOPBIX COOBITHH.

CymectByer MHOro (OpM JHarpaMM COCTOSIHMN, HE3HAYUTEIBHO OTINYAIOLIHXCS
JIpyr OT JApyra CEMaHTHUKOM.

Ha nuarpamMmMe umeroTcs 1Ba CHEIMAIbHBIX COCTOSIHMSI — HadaJIbHOE (Start) 1 KOHEYHOe
(stop). HauanpHOe cocTOsiHHME BBIAECNEHO UYEPHONM TOUKOH, OHO COOTBETCTBYET COCTOSIHHIO
00BEKTa, KOrJa OH TOJBKO 4YTO Obul co3faH. KoHeyHoe cocTostHHe 0003HadaeTcst 4epHOM
TOYKOH B O€JIOM KpYXKKE, OHO COOTBETCTBYET COCTOSHHIO OOBEKTa HEMOCPEICTBEHHO
nepex ero yHuuytoxkeHuem. Ha nuarpamMme cocTOsSHUE MOKET OBITH OJHO U TOJBKO OJIHO
HavyallbHOE CoOCTOsSHMEe. B TO ke Bpems, MOeT OBbITh CTOJBKO KOHEYHBIX COCTOSHUH,
CKOJIbKO BaM HYXHO, WJIM UX MOXeT He ObITh BooOmie. Kornma oOBeKT HaXoIuTCs B KaKOM-
TO KOHKPETHOM COCTOSIHUHM, MOTYT BBIIOJHATBCS paszauyHble mpouecchl. [Iporeccsl,



MPOUCXOJAIINE, KOTJa OOBEKT HAXOMUTCS B OMNPEICIIEHHOM COCTOSIHUM, Ha3bIBAIOTCS
nercTBUsAMH (actions).

C cocrosiHHEM MOXKHO CBSI3bIBaTh JaHHBIE MATH THIIOB: JAESITEIBHOCTh, BXOIHOE
JCHCTBHE, BBIXOJHOC JICHCTBUE, COOBITHE W WCTOPHUS COCTOSHUS.

JlesITeJIbHOCTD
HestenpHOCTBIO (activity) Ha3bpIBacTCS TOBEACHHUE, peaanu3yeMoe OOBEKTOM, MOKa OH
HAXOJUTCS B JIAHHOM COCTOSIHMH. JleATenhbHOCTh — JTO mpepbiBaeMoe moBenaeHue. OHO

MOXET BBIIOJTHATHCA JO CBOETO 3aBEpIICHUS, TOKa OOBEKT HAXOAUTCS B JIaHHOM
COCTOSIHMM, WJIM MOXET OBITh TPEepBaHO TMEPexXoJoM O0O0bEeKTa B JPYroe COCTOSHUE.
JlesiTenpHOCTh M300pakaloT BHYTPH CaMOTO COCTOSTHUS, € JIOJDKHO MPEANecTBOBaTh ClI0OBO do
(nenath) U ABOETOUME.

BxoaHoe aeiicTBHe

Bxonneim neiictBueM (entry action) Ha3bIBaeTCs TMOBEIEHHE, KOTOPOE BBHIMOIHSIETCS,
Korja OOBEKT MEPEXOAUT B JIAHHOE COCTOsiHHME. [laHHOE NelicTBHE OCYIIECTBIISICTCS HE TOCIE
TOT0, KaKk OOBEKT MepelIel B 3TO COCTOSIHUE, a, CKOpee, Kak 4acTh dTOro mnepexoaa. B ormmuune
OT JesATENHbHOCTH, BXOJHOE JCHCTBHE paccMaTpHBAETCs Kak HempepbiBaemoe. BxomHoe
JCHCTBHE Tak)Ke TOKA3bIBAIOT BHYTPH COCTOSIHHUS, €My IPENIIecTBYET CIOBO entry (BXOX) U
JIBOETOYME.

BrixoaHoe geiictBue

BrixonHoe naeiictBue (exit action) mogobHo BxomHOMy. OJHAKO, OHO OCYIIECTBIISCTCS
KaK COCTaBHAas YacTh IMpoIlecca BBIXOJAa M3 JAHHOTO cOCTOsiHHS. OHO SIBISETCS YacThIO
mporecca Takoro nepexoja. Kak u BXoqHoe, BEIXOIHOE JICHCTBUE SBIISCTCS HEITPEPhIBACMBIM.

BrixogHoe neiicTBue M300pakarOT BHYTPU COCTOSHUS, €My TMPEAIISCTBYET CIOBO exXit
(BBIXO[T) U IBOETOUHE.

[ToBenenne oObEKTa BO BpeMs JEATEIBHOCTH, MPU BXOJHBIX W BBIXOIHBIX JCUCTBUAX
MOXKET BKJIIOYATh OTIPaBKy COOBITHS Jpyromy oObekTy. B 3ToM ciywae omnucaHuio
JEeSITeNbHOCTH, BXOJJHOTO JEHCTBHSI MM BBIXOJHOTO ACHCTBHS MPEANIECTBYET 3HAK « ™ ».

CooTBeTCTBYIOMIAs CTPOKA HA TUArpaMMe BBITJISIAT Kak

Do: "enb.CobbiTE (APryMeHTHI)

3necp llenp — 310 00BEKT, momywaromuii coObiTHe, COOBITHE — ATO TOCHIIAEMOE
cooO1IeHue, a ApryMEHTHI SBJISIOTCS apaMeTpaMy MOChUTAEMOT0 COOOIIIEHUSI.

JleTenbHOCTh MOXKET TAK)KE BBIMIOIHATECS B PE3yJbTaTe IOJMYyYCHHUS OOBEKTOM
HEKOTOporo coObITHs. [Ipu TMOTyYeHHH HEKOTOPOTO COOBITHS BBITIONHSETCS ONpeaAeTeHHAs
JCSTEITLHOCTb.

[Tepexonom (Transition) Ha3bIBaeTCs MEpPEMEIIEHUE U3 OJHOTO COCTOSIHUS B JIPYTOE.
COBOKYITHOCTh TICPEXOJIOB JIHarPaMMbI TIOKa3bIBaCT, KaK OOBEKT MOXKET IepPeMemIaThCs
MEXIy CBOMMH COCTOSHHUSMU. Ha numarpamMme Bce mepexonbl U300pakaroT B BHUJE CTPEIKH,
HAYMHAOIIEHCS Ha MIEPBOHAYATIHFHOM COCTOSTHUY M 3aKaHYHBAFOIICHCS TTOCIIEYOIINM.

[Tepexoapt MOTYT OBITH peduieKCUBHBIMUA. OOBEKT MOXKET MEPEHTH B TO KE COCTOSIHHE, B
KOTOPOM OH B HACTOSIINH MOMEHT HaxoauTcs. PediiekcHBHBIC TepeXxopl N300paxaroT B BHIC
CTpEJKH, HAYNHAIOIICHCS U 3aBepIIaroIIelics Ha OJTHOM U TOM K€ COCTOSIHUU.

Y nmepexoma cCymecTByeT HECKONbKO crenudukanuii. OHU BKIIOYAIOT COOBITHA,
apryMEHTHI, OTPaXKIAIOIINe YCIIOBUS, JIEHCTBUS M IMOCHLIAEMbIE COOBITHS.

CoObITHSI

CoOpiTHE (event) — 3TO TO, YTO BBI3BIBAET MEPEXOA U3 OAHOTO COCTOSIHUS B JPYToO€.
CoOpITHE pa3MeNIaoT Ha JUarpaMMme BIOJb JIHHUH ITepexoa.

Ha nuarpamme st oToOpakeHUsSI COOBITHS MOXKHO HCIIOJIB30BAaTh KakK UMs OMEpallny,
Tak W OOBIYHYIO (pa3y.

BonpmmHCTBO TIEpeX010B HOKHBI HIMETh COOBITHS, TaK KaK IMEHHO OHH, MPEX]IE BCETO,
3aCTaBJISIOT MTEPEXO0JT OCYMIECTBUTRLCS. TeM He MeHee, ObIBAIOT U aBTOMATHYCCKUE TTEPEXO0JIbI, HE
uMmerore coobiTuit. [lpu 3ToM 00BEKT caM MepeMeniaeTcss U3 OJHOTO COCTOSHHS B JAPYroe co



CKOPOCTBIO, MO3BOJISIOIIEN OCYIIECTBUTHCA BXOIHBIM JIEUCTBUSAM, NEATEIBHOCTH U BBIXOAHBIM
JICUCTBUSM.

Orpaxkaaommue ycjJoBusi

Orpaxnatomue ycious (guard conditions) OmpeAensroOT, KOTaa IMepexo]l MOXKET, a
KOTJJa HE MOMKET OCYIIECTBUTHCA. B MPOTHBHOM cilydae mepexo]i He OCYIIEeCTBUTCS.

Orpaxnaromue ycloBus H300paKaroT Ha TUarpaMMe BJIOJIb JIMHHUH MEpeXxoia Mmocie
UMEHU COOBITHS, 3aKITI0Yas MX B KBaJIPATHBIE CKOOKH.

Orpaxgaromue ycIOBHs 3agaBaTh HeoOs3aTenbHO. (OIHAKO €ClM  CYIIeCTBYET
HECKOJIbKO aBTOMATHYECKUX IIEPEXOJI0OB M3 COCTOSHUS, HEOOXOIUMO OINpPENeIUTh I HUX
B3aMHO WCKJIIOYAIOIINE OTPAXKIAIOIINE YCIOBUS. ODTO IOMOXKET YHTATENI0 JharpamMMbl
MOHSITh, KAKOW MyTh Mepexoia OyeT aBTOMAaTHYECKH BHIOpPaH.

HeiictBue

JeiictBuem (action), Kak Yy»Xe TOBOPWJIOCH, SIBJISIETCS HEMpPEephIBaEMOE MOBEJICHMUE,
OCYIIECTBIISIONIEECs KaK YacTh Tepexo/ia. BXoMHbIe M BRIXOHBIC JCHCTBUS TIOKA3hIBAIOT BHYTPH
COCTOSIHUH, ITOCKOJIbKY OHHU ONPEAEISIOT, YTO MPOUCXOAUT, KOTAa OOBEKT BXOJIUT WM BBIXOJIUT
u3 Hero. boublnyro yacTh eiicTBHi, OJHAKO, W300pa)KaroT BIOJb JMHUAW IEPEX0oja, TaK Kak
OHU HE JIOJKHBI OCYILECTBIISATHCS TP BXOJIE MITH BBIXO/I€ U3 COCTOSHUSL.

JleiicTBue PUCYIOT BJIOJIb JIMHHUU IEPEX0Ja TOCIEe UMEHHU COOBITHS, €My MpPEIIIEeCTBYET
Kocast yepTa.

CoObiTHe WM JeicTBME MOTYT OBbITh IIOBEIEHMEM BHYTPU OOBEKTa, a MOTYT
NPEACTaBIATh Cco00i cooOmieHue, moceutaeMoe Jpyromy oOwekTy. Ecnu coObitne wnm
JCWCTBUE TOCBUTACTCS JAPYroMy OOBEKTY, IMepell HUM Ha JHarpamMme MOMENIAIOT 3HaK « ™ ».

CHATHE geHer
[oTpryaTensHeI Banaxc]

OTkpbIT MpesbiweHue kpeguTa \]
entry: BpemMeHHO 3aMOpO3HTE CUET
KnueHT TpebyeT Brnag geHer do: Mocnath yBeAOMNEHWE KNWEHTY

[nono#MTeNsHBIA .\:ehxit: PaamopoauTe cuert

3aKpbITe cveT /
- Ganauc)]

CoxpaHuTe aaTy
3aKPLITHA cUeTa

MNpoeepka BanaHca
[oTpMUaTENbHEIM Ganaxe
entry: Balgate B TeueHwe Bonee 30 gHer)]

KPEAWUTHYIO KapTy

®

Pucynok 2.18 - [Ipumep aquarpaMmMbl COCTOSTHUM

JunarpaMMbl  COCTOSIHMM HE HAAO CO3JaBaTh JUI  KaXJOro Kjacca, OHH
MIPUMEHSIOTCS TOJBKO B CJIOXKHBIX Ciydasx. Eciaum oOBEKT Kjacca MOXKET CYIIECTBOBAaTh B
HCCKOJIBKUX COCTOSHUAX W B KaXIOM HN3 HHUX BCIACT 06651 HO-paBHOMy, IJII HETrO MOXKET
MOTpeOOBaTLCS TaKas AuarpaMmma.

JuarpaMmbl pa3MeleHus

Huarpamma pasmenienus (deployment diagram) orpakaeT ¢u3MyYeCKHe B3aUMOCBSI3U
MEXy MPOTPAMMHBIMU M anmlapaTHBIMH KOMITIOHCHTaMHU CUCTeMbl. OHa SIBJISETCS XOPOIIUM
CPEACTBOM Ui TOTO, 4TOOBI TOKa3aTh MapIIPyThl MEpEeMEIIeHUs] OOBEKTOB U KOMIIOHEHTOB
B PacIpelesIeHHON CUCTEME.

Kaxnplii y3enm Ha JauarpaMMe pa3MelICHHs MPECTaBIseT COOOW HEKOTOPBIH THII
BBIUUCIIUTENIFHOTO  yCTPOHCTBA — B  OONBIIMHCTBE CJIy4aeB, YacTh ammaparypbl. OTa
ammaparypa MOXET OBITh TPOCTBIM YCTPOWCTBOM WM JaTYUKOM, a MOXET OBITh WU
MAHHDpEeHMOM.



I[I/Ial"paMMa pasMCIICHUSA IIOKa3bIBACT (I)I/ISI/I‘-IGCKOG PACIIOJIOKCHHUC CCTHU )51
MECTOHAXOXIACHUEC B HEeH PA3JIMYHBIX KOMIIOHCHTOB.

Banking Database
Server

Cracle Server
<<=

Regional
ATM Server

Printer

ATMServer.exe
<<Private Network>>
<<Private Network>>

125 First St. 459 Elm 5t.
ATM ATM

ATMClient.exe ATMClient.exe

Pucynok 2.19 - IIpumep auarpaMMsl pa3MelieHus

JuarpamMma pa3MelIeHHs HCIOJB3YETCS MEHEKEPOM IMPOEKTa, MOJIb30BaTENISIMH,
APXUTEKTOPOM CHUCTEMBI W OJKCIUTyaTallHOHHBIM MEPCOHAIIOM, YTOOBI TOHATH (hU3MUecKoe
pa3MelieHne CUCTEMbl M PacClOOXKeHHE €€ OT/ENbHBIX MOJACUCTEM.

JnarpaMMbl KOMIIOHEHTOB

JlnarpaMmbl KOMIIOHEHTOB TIOKa3bIBAIOT, KakK BBIMJISIAUT MOJAENh Ha (U3UYECKOM
ypoBHe. Ha HHX u300paxeHbl KOMIIOHEHTHI MPOTPAMMHOTO OOECTICUEHUS U CBSI3U MEXKIY
Humu. Ilpu 3TOM Ha Takoil AuarpamMme BBIIEISIOT [Ba TUIA KOMIIOHEHTOB: HCIOJIHSEMBIE
KOMITOHEHTHI U OMOTUOTEKH KOJa.

Kaxnprit kmacc mojenu (MM TOJCHUCTEMa) TpeoOpa3yeTcss B KOMIOHEHT HMCXOIHOTO
koma. llocnme co3manmst OHM cCpa3y JMdOOABIAIOTCS K JAMarpaMMe KOMIIOHEHTOB. Mexay
OTJENbHBIMU KOMIIOHEHTaMH H300pakaloT 3aBUCHUMOCTH, COOTBETCTBYIOIIHE 3aBHCHUMOCTSIM
Ha JTane KOMITUJISIIUN WU BBITTOJHEHUS MPOTPAMMBL.

ATM exe

5\ Cash Dispenser

Card Reader - - .
- "
L
A .“-,‘ ATM Screen li
r Y
Card Reader X |
|
CasH Dispenser
7
ATM Screef

Pucynok 2.20 -. I[Tpumep nuarpaMMbl KOMIIOHEHTOB

JlnarpamMMbl KOMITOHEHTOB TIPUMEHSIOTCS TEMH YYaCTHHUKAMHU MPOEKTa, KTO OTBEUAET 3a
KOMITUJTAIIUIO CUCTEMBI. I/IB HEC BUIHO, B KAKOM HOpSII[Ke Haa0 KOMHI/IJII/IpOBaTB KOMITIOHCHTHI,
a TaKkkKe KakKhe UCIOJHIAEMbIe KOMIIOHEHTHI OyayT co3maHbl cuctemoi. Ha Takoi



AuarpaMme II0Ka3aHO COOTBCTCTBUC KIIACCOB PCAJIM30BAHHBIM KOMIIOHCHTAM. Omna HYXXHa
TaM, I'I€ HAYMHACTCA reHEpalnusa Koaa.

O0bequHeHHe THATPAMM KOMIIOHEHTOB M Pa3BepPThIBAHUSA

B HekoTOphIX ciydasx JOMyCKaeTcs pasMelaTh JauarpaMmy KOMIIOHEHTOB Ha
auarpamMMe pa3BepThIBAHHA. JTO MO3BOJSET MOKAa3aTh KaKUE KOMIIOHEHTHI BBINIOJIHAIOTCA U Ha
KaKHUX y3jax.

TEXHOJIOI'UA YIIPABJIEHUSA UIBMEHEHUAMMU B IIPOEKTUPOBAHUU
NHP®OPMALIMOHHbBIX CUCTEM

[Ipo6nembl ympaBiieHUs] TPOTPaMMHBIMU MPOEKTaMU BIIEPBBIE MPOSIBUIUCH B 60-X -
Hayane 70-x TromoB, KOrJa MPOBAMWINCH MHOTHE OOJIbIIME TMPOEKTHl IO pa3paboTke
IPOTPaMMHBIX TPOAYKTOB. bbutn 3adukcupoBanbl 3aaepxku B co3manuu I10, oHO ObLIO
HEHA/IeKHBIM, 3aTpaThl Ha pa3pabOTKy B HECKOJIBKO pa3 MPEBOCXOAWIN IEpBOHAYalIbHbIE
OLICHKM, CO3/IaHHbIE IPOIPaMMHBIE CHUCTEMBI 4YacTO HMEIM HU3KHE  IIOKa3aTelu
MPOU3BOIUTENBHOCTH. [IpUuMHBI MPOBaJIOB KOPEHWJINCh B TeX IMOAX0JaX, KOTOphIE
UCTIOJIb30BAJIMCh B YIIPaBJICHUM NMpoeKkTamMu. [IpumensiemMas MeTouKka ObUla OCHOBAaHA Ha OIBITE
VIpaBJICHUS TEXHUYECKHUMHU TIPOEKTaMH M OKa3ajiach Hed(ppekTuBHOW Tpu pa3paboTke
MIPOTPaMMHOT0 0OecreueHus..

Baxxno mnonHumaTh pasHHIly Mexay npodeccuoHanbHOM paszpabotkoit I10 wu
JTOOUTENICKUM  MporpammupoBaHueM.  HeoOXomuMmocTh — ympaBiieHHsT — IpOTrpaMMHBIMU
MIPOEKTaMu BBITEKaeT U3 Toro ¢akra, YyTo mpoiecc coznanus npodeccuonanpuoro 1O Bcerna
ABISICTCA CyOBEKTOM OIOPKETHOM MOJIMTHKH OpraHU3alliy, I7I€ OHO pa3pabaThiBaeTcs, U UMEET
BpeMeHHbIE orpaHuueHus. Pabora pykoBoAHUTENS MPOrPaMMHOTO MPOEKTa MO OONBIIOMY CYETY
3aKIII0YAaeTCsl B TOM, YTOOBI TapaHTHUPOBATh BBIOJHEHHE 3TUX OIO/DKETHBIX M BPEMEHHBIX
OTPaHUYCHHH C y4eTOM OM3HEC-TIeNIe OpraHu3aIlii OTHOCUTEIRHO pa3padaTeiBaemoro [10.

PykoBoguTenu  MpOEKTOB MPHU3BaHBl  CIUIAHUPOBATh  BCE  JTalbl  pa3pabOTKU
MPOrpaMMHOr0 mpojaykra. OHU TaKKe TOJKHBI KOHTPOJUPOBATH XOJ BBINOJHEHHS paboT U
coOmoeHns Bcex TpeOyeMbIX cTaHaapToB. [IOCTOSHHBIM KOHTpPOJIb 32 XOJOM BBIMOJHEHUS
paboT HeoOXoAMM JUIsl TOro, 4ToObl mpolecc pa3pabOTKHM HE BBIXOAWI 3a BPEMEHHBIE U
OI0JKETHBIE OTpaHUYEHUsS. XOpolllee YNpaBJIeHHWE HE TapaHTHPYET YCHEIIHOIO 3aBEpILEHHS
MPOEKTa, HO IUJIOXO€ YIpaBJIEHHWE O0053aTeNbHO MPHUBEAET K €ro MnpoBaly. OTO MOXKET
BBIPA3UTbCA B 3aJ€p)KKE CPOKOB caauu rorosoro 110, B mpeBBIIEHMM CMETHOW CTOMMOCTH
poekTa u B HecooTBeTcTBUU rotoBoro [10 cnenudukanum TpedoBaHUiA.

IIponiece pazpabotrku I[1O cymiecTBEHHO OTJIMYAETCsl OT MPOIECCOB peaTu3aluu
TEXHUYECKHUX TPOEKTOB, YTO TOPOXKAAET OMNpeAeNCHHbIE CIO0XHOCTH B  YIPaBICHUU
IIPOrPaMMHBIMH ITPOEKTAMH:

1. I[TporpaMMHBIi IpoAyKT HematepuayieH. [IporpamMmHoe obecriedeHre HeMaTepuaibHo,
€ro HeJb3s YBUAETh WIN NOTpOorarb. PyKoBOIUTENb IPOrpaMMHOIO MIPOEKTa HE BUJUT MPOLECC
"pocta" paspabateiBacmoro I10. OH MOXeT monaratbCs TOJBKO Ha JIOKYMEHTAIUI0, KOTOpas
¢bukcupyer nporecc pa3pabOTKH MPOrpaMMHOI0O MPOIYKTA.

2. He cymectByet ctaHnmapTHBIX mporieccoB pa3padotku [10. Ha cerogusmauii 1eHbs HE
CYILIECTBYET UYETKOH 3aBHCHUMOCTH MeXAay mnpoueccom co3fanus I1O u tumom cozpaBaeMoro
MIPOrpaMMHOTO TpoAyKTa. J[pyrue TeXHWYECKHE AMCHUUIUIMHBI UMEIOT JJIUTENbHYIO0 HUCTOPHIO,
nporecchl pa3palOTKM TEXHUYECKHX H3JeIMH MHOTOKPAaTHO ONpPOOOBAaHBI M TMPOBEPEHBHI.
[Ipoueccrl co3panus OOJBIIMHCTBA TEXHUYECKUX CHUCTEM XOpOIIO M3y4eHbl. M3yueHuem xe
npoueccos cozganus 110 crnenmanucTel 3aHUMArOTCS TONBKO nociieqHee BpeMs. 1loaTomy noka
HeNlb3s TOYHO MpeJicKa3aTh, HA KakoM fTare mporecca pa3zpaboTku 10 MoOryT BO3HUKHYTH
po0JIeMBbl, YTPOXKAIOIIUE BCEMY ITPOrPaMMHOMY IPOEKTY.

3. bosbie mporpaMMHBIE MPOEKTHI - 3TO YacTo '"OAHOpa30Bble" MpOeKThl. bosbiime
IIPOrpaMMHBIE TIPOEKTHI, KaK MPABUIIO, 3HAUUTEIIBHO OTJIMYAIOTCS OT IPOEKTOB, PEATN30BaHHBIX
panee. IlosToMy, 4TOOBI yMEHBIIUTH HEONPECICHHOCTh B IJIAHUPOBAHUHM IPOEKTA,



PYKOBOJIUTENN IPOEKTOB JOJDKHBI 007agaTh OueHb OOJBIIMM INpakTHUYECKuM ombiToM. Ho
MOCTOSTHHBIE TEXHOJIOTUYECKHUE M3MEHEHHS] B KOMITBIOTEPHOW TE€XHHKE U KOMMYHHUKAIIMOHHOM
000pYIOBaHUM O0ECLIEHUBAIOT MPEIbIIYIINIA ONBIT. 3HAHUS W HABBIKM, HAKOIJICHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCS B HOBOM IIPOEKTE.

[lepeuncnennble OTINYMS MOTYT IIPUBECTH K TOMY, UYTO pPeajn3allus MPOEKTa BBIMAET U3
BPEMEHHOTO TIpaduKka WM TPEBBICUT OOJKETHbIE accUrHOBaHMA. [IporpaMMHbIe cuCTEMBI
3a4acTyl0 OKa3blBAalOTCS HOBHHKAaMU KakK B "MJI€OJOTMYECKOM', TaK M B TEXHUYECKOM IIJIaHE.
[ToaTomy, mpenBuas BO3MOXKHBIE MPOOJEMBI B pealn3alli MPOTPaMMHOIO IMPOEKTa, CIETyeT
BCEr/la IMOMHHUTb, YTO MHOTMM M3 HHUX CBOMCTBEHHO BBIXOJWTH 3a PAMKH BPEMEHHBIX H
OIOPKETHBIX OTPaHUYECHHH.

IIponecc ynpapjieHnsi pa3padoTKoOil NPOrpaMMHOI0 o0ecredeHnst

HeBo3MO)XHO omucaTh U CTaHAAPTU3UPOBATH BCE PAaOOTHI, BHIMIOJHSAEMBIE B MPOEKTE IO
coznanuio [10. Ot paboThl BecbMa CYIIECTBEHHO 3aBUCST OT OPraHU3AINM, TJI€ BBITOIHICTCS
paszpabotka I[1O, m oT THUma cozgaBaeMoro mporpammHoro mnponaykra. Ho Bcerma MokHO
BBIIETIUTH CIEAYIOLIUE:

- Hanmcanue npennoxenuii no cozpanuto [10.

- [InanupoBanue u coctaBiieHue rpagpuka padot no cozganuto [10.

- OnieHuBaHuEe CTOMMOCTH MPOEKTA.

- [lon6op nepconana.

- Kontpons 3a X010M BbINOIHEHUS padoT.

- Hanncanue ot4eToB M NpeCTaBICHUH.

[lepBast ctaaus mMpPOrpaMMHOTO MPOEKTa MOXKET COCTOSATh U3 HAIMMCAHUS IMPEaoKeHU
10 pealn3alyy 3Toro npoekra. Ilpeaioxkenns T0KHBI COEPKaTh OMMCAHNUE LIETIEH POEKTOB U
croco0oB ux AocTmkeHus. OHM Takke OOBIYHO BKIIIOYAIOT B ce0sl OLIEHKH (DMHAHCOBBIX U Bpe-
MEHHBIX 3aTpaT Ha BBINOJHEHHE MpoekTa. [Ipm HeoOXOAMMOCTH 37eChb MOTYT HMPHUBOAUTHCS
00OCHOBaHUs AJISl Mepefadu MPOeKTa Ha BBIMOJIHEHHWE CTOPOHHEH OpraHu3alliyd WIM KOMaHJe
pa3paboTUYHKOB.

Hanucanue mnpenioxkeHHil — O4YeHb OTBETCTBEHHAas paboTa, TaK KakK Il MHOTUX
OpraHuszaiuii BOIpPOC O TOM, OyIeT JIM MPOEKT BBIMOJHATHCS CaMON OpraHu3anuei HiIu
pa3pabaTheIBaThCSi TIO KOHTPAKTy CTOPOHHEH KOMIAHUEH, SBJSETCS KpuUTHYecKuM. He
CYIIECTBYET KaKUX-THOO pEeKOMEHIAUH MO HANMCAHUIO MPEATIOKEHUNH, MHOTOE 3/1€Ch 3aBUCHUT
OT OTIBIT.

Ha srane nnanupoBaHus MpoOeKTa ONPENENAIOTCS MPOLECCH], ATANbl U IOJyYEHHBIE Ha
KaXKJIOM M3 HUX Pe3yJbTaThl, KOTOPbIE JOJIKHBI IPUBECTH K BBIMOJIHEHUIO MpoekTa. Peannzanus
9TOro IUIaHa NPHUBENET K JOCTIKEHHUIO Iiened mpoekra. OmpeneneHue CTOMMOCTH IPOEKTa
HaIpsIMyIO0 CBSI3aHO C €ro IJIaHMPOBaHHEM, MOCKOJIBbKY 37IeCh OILIEHHBAIOTCS PECYpChI, Tpe-
Oyroruecs 17 BHIIOJIHEHUS TUIaHA.

KoHTponb 3a X0A0M BBINONHEHUS pabOT (MOHUTOPUHI MPOEKTa) — 3TO HEMpPEPBHIBHBIN
IIPOLIECC, NMPOJIOJDKAIOIIMICS B TEYEHHE BCErO CpPOKa peaau3aluu npoekra. PykoBoaurens 10i1-
KEH TOCTOSIHHO OTCJICKMBATh XOJI peall3allud MpPOEeKTa W CpaBHUBATH (pakTHUECKHE W TUIa-
HOBBIE TIOKA3aTeNIM BBINOJIHEHUS pabOT ¢ UX CTOMMOCTHIO. XOTS MHOTHE OPraHM3alllud UMEIOT
MEXaHU3Mbl (POPMATBHOIO MOHUTOPUHTA PA0OT, OMBITHBIN PYKOBOJUTENb MOXKET COCTaBUTD SIC-
HYIO KapTUHY O CTaJUH PAa3BUTUHU MPOEKTa MPOCTO MyTeM HepOopMaJbHOro OOIICHUs ¢ paspa-
O0TYMKaAMH.

HedopmanbHblif MOHUTOPUHT YacTO NMOMOTaeT 0OHAPYKUTh MOTEHIHAIbHBIE TPOOIEMBI,
KOTOpBIE B SIBHOM BHJE MOTYT OOHapyXHUTbcs mo3aHee. Hampumep, exxeqHeBHOE 0OCYKICHHE
XO/ia BBITOJIHEHHUS PabOT MOXKET BBISIBUTH OT/EIbHbIE HETOPAOOTKU B CO31aBaEMOM IPOTPaMM-
HOM TIpoAyKTe. BMEcTO 0XuaaHusg OTYETOB, B KOTOPBIX OyneT oTpaxeH (akT "mpoOykcoBku"
rpapuka paboT, MOXHO OOCYIUTh CO CHEHUAINCTAMHM HaMeyaroIluecs MPOrpaMMHCTCKHE
po0OJIeMbl U HE AOMYCTUTh CpbIBa Ipaduka padoT.

B Tedyenue peanuzanuuM MpoeKTa OOBIYHO MPOMCXOJUT HECKOJIBKO (HhOpMalIbHBIX
KOHTPOJIBHBIX MTPOBEPOK XOJa BBIMOJHEHUS padoT no cozaanuio [10. Takue nmpoBepky JOIKHBI



naTh OOIIyI0 KapTUHY XOJa peaqu3ald IpOoeKTa B IIeJIOM M I0Ka3aTh, HACKOJIBKO YiKe
paszpaboranHas 9acth [10 cOOTBETCTBYET IEIsIM TIPOEKTA.

Bpewmst BoIOIHEHUS OOJIBIIMX MPOTPAMMHBIX TPOSKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B TeueHne 3TOro BpeMeHu e 1 HAMEPEHHs OPraHU3all, 3aKa3aBIIe MPOrpaMMHBIN MTPOEKT,
MOTYT CYIIECTBEHHO H3MEHUTHCS. MOXKET OKazaThCsl, YTO pa3pabaThbIBaeMbIil MPOrpaMMHBIN
MPOJYKT CTall yXe HEHYXKHbIM JIMOO HCXOAHble TpeOoBaHHMs K co3znaBaemomy I1O mpocto
ycTapeiad M HX HEOOXOJMMO KapIWHAIBbHO MeEHSATh. B Takoil curyauuum pyKOBOJCTBO
OpraHu3aluu-pazpaboTuynKa MOXKET MPUHATH pelleHue o mpekpaeHuu pazpadorku [10 unu 06
U3MEHEHUU MpPOeKTa B IIEJIOM C TeM, YTOObI y4YecTh W3MEHHBINMECS IIeMTH M HaMEpeHUs
OpraHM3alMH-3aKa34yHKa.

PykoBoauTenu mpoekToB OOBIYHO O0s3aHBI CaMU MOJOMpPATh UCIIOJHUTENEH ISl CBOMX
MpoeKkToB. B wuaeanbHOM ciydae npodeccHOHaNbHBI YPOBEHb HCHOJHUTENEH MOJKEH COo-
OTBETCTBOBaTh TOW paboTe, KOTOPYIO OHM OYIyT BBINOJHATH B XOJE pealu3allM IPOCKTa.
OpHako BO MHOTHX CIIy4asiX PYKOBOIHMTENTH JOJDKHBI MOJIAraThCs Ha KOMaHAy pa3pabOTUHKOB,
KOTOpas Jjajeka oOT wuneanbHo. Takas cuTyanuss MoOXeT OBITh BBI3BaHA CIEAYIOIIUMHU
MIpUYMHAMMU:

1. Bro/pkeT mpoekTa He MO3BOJSIET MPUBJIEYb BHICOKOKBATHM(PHUIIMPOBAHHBIN MepcoHall. B
TaKOM CJIy4ae 3a MEHBIIYIO IJIaTy IPUBJIEKAIOTCS MeHee KBaU(UIIUPOBAHHBIE CIICIIUAINCTHI.

2. bpIBalOT CHUTyallMM, KOTJIa HEBO3MOXKHO HAWTH CHEIHMAIMCTOB HEOOXOAMMOM
KBaIM(UKAIIMM Kak B caMOMl oOpraHusanuu-paspaboTyuke, Tak W BHe ee. Hampumep, B
OpraHu3zaiyy "my4iye Jo 1" MOTYT ObITh YK€ 3aHSThI B JPYTUX MPOEKTAaX.

3. Opranu3zanusi Xo4eT MOBBICUTHh MPOQPECCHOHANBHBIN ypOBEHb CBOMX PaOOTHHKOB. B
9TOM CJIy4ya€ OHAa MOKET IpPHBJIEYb K YYAaCTHIO B IIPOEKTE HEONBITHBIX WJIM HEJOCTATOYHO
KBaJIM(ULIMPOBAHHBIX paOOTHUKOB, YTOOBI OHU MPHOOPETH HEOOXOAUMBIN OMBIT U MO YUYHINUCH Y
6oJiee OBITHBIX CIIEIUATICTOB.

Takum o0Opa3om, MOYTH BcerAa Moa0O0p CHELHMAIUCTOB i BBITOJIHEHHS MIPOEKTa UMEET
OIpe/ie/IeHHbIE OrpaHUYeHHs U He sIBiIseTcsl cBOOOAHBIM. Bmecte ¢ TeM Heo0X0auMO, 4TOOBI
XOT. OBl HECKOJIBKO WJIEHOB TIpyHmbl pa3palOTYMKOB HMENIH KBaJIU(PUKALIUIO U OIBbIT,
JOCTaTOYHBIE JJIs1 pa0OThI Ha/l JAHHBIM MTPOEKTOM. B IPOTHBHOM cilydae HEBO3MOXKHO M30eXaThb
omu60k B pazpadotke I10.

PykoBoauTens mpoekta 0ObIYHO 00sI3aH MMOCHUIATh OTYETHI O XOJIE€ €r0 BBIMOJIHEHUS Kak
3aKa34ylKy, TaK M MOAPATHBIM OpraHu3alusaM. OTO JOJDKHBI OBITh KpaTKUE JIOKYMEHTHI,
OCHOBaHHBIEC Ha MH(pOpPMAIINHU, U3BJIEKAEMON 13 MOJPOOHBIX' OTUYETOB O MpoekTe. B 3THX oTdyerax
JNOJbKHAa OBbITh Ta HHQOpMAIMs, KOTOpas IO3BOJSET YETKO OLEHUTh CTENEeHb T'OTOBHOCTH
CO3/1aBa€MOTI'0 IIPOrPaMMHOTO MPOIYKTa.

B pamkax kypca «CucteMHas WH)XEHEPHs» BbIIEICHBI CIEAYIONIME POJIK B TPYIIE IO
paszpabotke I10:

- PykoBoauTtens — ob1iee pyKOBOJICTBO MTPOEKTOM, HallMCaHUE JOKYMEHTAIlMH, OOILeHIE
¢ 3akazunkoMm I10;

- CUCTeMHBIN aHAMUTHUK — pa3paboTka TpeOOBaHUN (COCTaBICHHE TEXHHUYECKOTO
3aJlaHusl, POEKTA MIPOTrPaMMHOT0 00eCTIeUeH S );

- TecTep — cocTaBieHue MjaaHa TeCTUpOBaHUS M aTTectauuu rorosoro 110 (nmpoaykra),
COCTaBJICHHE CLIEHApHUs TECTUPOBaHMA, OA30BbIM MpUMEp, MPOBEICHUE MEPONPUATUN MO IUIaHy
TECTUPOBAHUS;

- Pa3paboTunk — MoJenupoBaHHE KOMIIOHEHT  IPOrPAaMMHOIO  oOecredeHus,
KOJMpPOBaHHE.

IInannpoBaHue npoekTa pa3padoTKH NPOrPaMMHOIO o0ecneYeHnst

O¢ddexTuBHOE ympaBieHHE NPOrPAaMMHBIM TMPOEKTOM HAMNpPSMYIO 3aBUCUT  OT
NPaBUIBHOTO IUTAHUPOBaHHUA pPAa0bOT, HEOOXOAMMBIX JUIl €ro BBINONHEHHA. [lmaH momoraer
PYKOBOJUTENIO NPEABUICTh MPOOJIEMbI, KOTOPhIE MOTYT BO3HUKHYTh Ha KaKHUX-JIMOO 3Tamax
coznanus [10, u pa3paboTaTh MPEBEHTUBHBIC MEPHI I UX NPEAYNPEKIACHUS HIU pEIICHUS.
[Tnan, pa3paboTaHHBI Ha HadaJlbHOM JTale IPOEKTa, PpACCMaTPUBAETCSI BCEMH €ro



YYaCTHUKaMHU KaK PYKOBOJSIIMH JOKYMEHT, BBIIIOJHEHHE KOTOPOrO JOJDKHO NPUBECTH K
YCHEIIHOMY 3aBEpIIECHUI0 MPOEKTa. OTOT MEpPBOHAYAIbHBIA IJIaH JOJDKEH MaKCHMAalbHO
MOPOOHO OMMCHIBATh BCE 3TAIBI PEANM3ALUHU POEKTA.

[Tpouecc miaHMpoBaHMSI HAYMHAETCS, UCXOJS U3 OMUCAHUS CHUCTEMBI, C OINpPEAETICHUS
MIPOCKTHBIX OrpaHUYEHHH (BpPEMEHHbIC OrpaHUYEHUs, BO3MOXHOCTH HAJMYHOTO IEpCOHAIa,
OIO/PKETHBIE OTPaHUYEHHUS U T.JA.). DTU OTpaHUUYEHUS JOJDKHBI ONPEAENATHCS MapajleNIbHO C
OLICHMBAHUEM MPOEKTHHIX IMapaMeTpOB, TAKUX KaK CTPYKTypa M pa3Mep IpOeKTa, a TaKkKe
pacrmpeneneHieM (QPYHKIIUN Cpelyd WCIIOTHHUTENICH. 3aTeM OMPEeNeSSIFOTCS dTanbl pa3paboTKu U
TO, KaKMe pe3yJbTaThl JIOKYMEHTALUs, IPOTOTHUIIBI, MOJICUCTEMBl WM BEPCHH MPOrPaMMHOI0
MPOJYKTa) JOJDKHBI OBITh MOJY4YeHbl MO OKOHYAHMM JTHX JdTanoB. Jlamee HaumHaercs
LUKJINYecKast 4acTh MiaHupoBanus. CHavasna pa3pabareiBaeTcsi rpaduk padoOT MO BHITOIHEHUIO
MIPOEKTa WJIH JAaeTCsl pa3pellieHue Ha MPOJA0KEHNE UCIIOIB30BaHuUs paHee CO3/ITaHHOTO rpaduka.
ITocae 3TOro mMpoBOAMUTCS KOHTPOJIb BBIOJHEHUS padOT U OTMEYAIOTCS PACXOXKACHUS MEXKIY
peaIbHBIM U IJIAaHOBBIM X0J/10M padoT.

Hanee, mo Mepe NOCTYIUIGHHUS HOBOM HH(pOpMAalMU O XOJE BBIMOJHEHHUS IPOEKTa,
BO3MOXXEH MEPECMOTP MEPBOHAYAIBHBIX OLEHOK MapaMeTpoB MPOEKTa. JTO, B CBOIO OYepeib,
MOXET TpHUBECTH K H3MEHeHHI0 rpaduxa pabor. Ecim B pesynabrare 3TUX H3MEHEHHH
HapyIIalOTCsl CPOKHM 3aBEPIICHUS MPOEKTa, JOJDKHBI OBITh MEPECMOTPEHBI (M COIJIACOBAHBI C
3aka3unkoM [10) npoekTHbIe OrpaHUYEHUS.

KoneuHo, GONBIIMHCTBO PYKOBOJAWTENEH MPOEKTOB HE AyMalOT, YTO peaju3alusi HX
IIPOEKTOB MPOWUJET IIajako, 6e3 BCakux mpobiemM. XKenarenbHo onucaTh BO3MOXKHbBIE TPOOIEMbI
ele /10 TOro, Kak OHHM MpOSIBAT ce0s B X0/1€ BBIMIOJIHEHUS MpoekTa. [loaTomy sydiie cocTaBisiTh
"meccumuctuyeckue" rpadpuku pabor, yem "ontumuctuuyeckue". Ho, KOHEUHO, HEBO3MOXKHO
MOCTPOUTH IIJIaH, YYUTHIBAIOIIMN BCE, B TOM 4YHCIIE ClydyaliHble, MPOOJEMBbI U 3aJI€PKKH
BBITIOJIHEHHSI MPOEKTa, MO3TOMY M BO3HHMKAET HEOOXOIUMOCTh IMEPHOAUYECKOro IepecMoTpa
MPOEKTHBIX OTPAaHUYEHUN U 3TANlOB CO3JIaHUS IPOTPAMMHOTO MPOIYKTAa.

[Inan mpoekTa NOJDKEH YETKO IOKa3aTh PECypChbl, HEOOXOIUMBIE Ui pealn3aliuu
MpOEeKTa, pasjieieHre paboT Ha STambl U BPEMEHHOM TrpauK BBHINOJIHEHHS STUX ATanoB. B
HEKOTOPBIX OpraHu3alMAX IJIaH MPOEKTa COCTABISIETCS KaK €IWHBIA JOKYMEHT, COJep Kaliui
BCE BHJIbl IUIAHOB, OMMCAHHBIX BbIIIE. B Ipyrux ciayyasx IUIaH NMPOEKTA OINHKCHIBACT TOJIBKO
TexHoJoruueckuit npouecc coznanus [10. B Takom miane o0s13aTeIbHO NPUCYTCTBYIOT CCHIIIKU
Ha TUIaHbl IPYTUX BUOB, HO OHU pa3pabaThIBAlOTCS OTEIBHO OT IUIaHA MTPOEKTA.

Jletanu3anusi IUIaHOB MPOEKTOB OYEHb PA3HUTCS B 3aBUCHUMOCTH OT TUNa pa3palaTbl-
BaeMOT0 NMPOTrPaMMHOI0 MPOAYKTa M OpraHuzanuu-pazpadorurka. Ho B mobom ciaydyae 060ib-
IIMHCTBO IUIAHOB COJEPIKAT CIEAYIOINE PA3AETIbL.

1. BBenenne. Kparkoe onucaHume nened IPOEKTa W IMPOEKTHBIX OrPaHWYEHUHN
(Or0/KETHBIX, BpEMEHHBIX U T.[I.), KOTOPbIE BaXHbI JUIsl YIIPABICHUS IIPOSKTOM.

2. Opranmzanmsi BBIIOJIHEHUS Tpoekta. OmmcaHue cmocoba moadopa KOMaHIIbI
pa3paboOTUYMKOB U pacnpeielieHue 00s13aHHOCTEeH MEXy YWICHAMU KOMaH/IbI.

3. Ananu3 puckoB. OmnucaHue BO3MOXKHBIX IPOEKTHBIX PHCKOB, BEPOSTHOCTH HX
NIPOSIBJICHUS M CTPATETUi, HAIIPaBJICHHBIX Ha X YMEHBIICHHUE.

4. AnmapaTHble W TMPOTPaMMHBIE PECypChl, HEOOXOAMMBIE UIsl peaju3alidl IMPOEeKTa.
[lepedenp anmapaTHBIX CPEACTB U NPOTPAMMHOTO oOecrieueH sl, HE0OOXO0AUMOTO Ui Pa3paboTKU
MpOrpaMMHOr0 Mpoaykra. Ecnm anmapatHbele cpeiactBa TpeOyeTcs 3aKkynaTh, MPUBOJUTCS UX
CTOMMOCTb COBMECTHO € Tpa(MKOM 3aKyNKH U OCTaBKH.

5. Pazbuenne pabor ©Ha odTambl. [lpormecc peanmzanum TpoeKkTa pa30buBaeTcs Ha
OTAENbHBIE MPOIECCHl, OMPEACISAIOTCS 3Talbl BHIMOJIHEHUS NPOEKTa, MPHUBOIUTCS OMHMCAHHUE
pe3yabTaToB ("BBIXOJIOB") KaXKIOTO dTara U KOHTPOJIbHBIE OTMETKH.

6. I'padux pabot. B 3TOM rpadure oToOpakaroTcsi 3aBUCUMOCTH MEXKIY OTIEIbHBIMU
npoueccamu (3Tanamu) paspabotku [1O, oleHKH BpeMeHHM WX BBIIIOJHEHHUS M paclpesesieHue
YJICHOB KOMaH/Ibl Pa3pabOTYMKOB 110 OT/AEIBHBIM JTaraMm.



7. MexaHu3Mbpl MOHMTOPMHIAa UM KOHTPOJSI 32 XOJOM BBIIOJIHEHHS IIPOEKTA.
OnuceIBalOTCS MPEAOCTaBIsIEMblE PYKOBOAUTEIEM OTUYETHI O XO/I€ BHIMOIHEHUS paboT, CPOKU UX
IIPEIOCTABIICHUS, a TAK)KE MEXAHU3Mbl MOHUTOPUHIA BCETO IPOEKTA.

[Inan nomxkeH perysspHO IepecMaTpuBaThcs B Mpoliecce peanuzanuu npoekta. OgHu
YacTH IUIaHa, HampuMep rpaduk paboT, U3MEHSAIOTCS 4acTo, Jpyrue Oojee cTaOMiIbHBI. Jlis
BHECEHUS HM3MEHEHWl B IJaH TpeOyeTcs creuuagbHas OpraHu3alys JOKYMEHTOIOTOKa,
MIO3BOJIAOINAsL OTCIIEKUBATh 3TH U3MEHEHMUS.

OO0mmue cBegeHus 0 TpeOGOBaHUAX K MHGOPMALMOHHBIM CHCTEMAM

[Ipobnembl, KOTOpBIE NPUXOAWUTCS peIIaTh CIEUUATUCTaM B IMpolecce CO3JaHHs
MPOrpaMMHOr0 obecreyeHusi, O4eHb ciloXHbl. [Ipupoma »TMX npobieM He Bcerjga scHa,
0coOeHHO ecnu pas3pabaTbiBaeMasi NMporpaMMHas CHUCTeMa HMHHOBallMOHHas. B wyacTHoOcTH,
TPYIHO YETKO OIKCaTh T€ JACHCTBUSA, KOTOpBIE JOJDKHA BBINOIHATH cuctema. Onucanue
(YHKIIMOHAJIBHBIX BO3MOXXHOCTEH W OrpaHHUYEHHM, HAKJIaJbIBa€MbIX Ha CHCTEMY, Ha3bIBACTCA
TpeOOBaHUSIMU K ATOM CHUCTEME, a caM Ipolecc (popMHUpOBaHUs, aHAIIN3A, IOKYMEHTUPOBAHUS U
MPOBEPKH ITUX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH M OTpaHUYCHUI — pa3paboTKoN TpeOOBaHHIA.

TpeGoBanus moapazaeNsOTCsl Ha MOJb30BaTeNbCKUE U cUcTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — 3TO ONHCAaHME HAa ECTECTBEHHOM s3bIKe (IUIIOC TOSICHSIONIIUE IHarpaMMbl)
GyHKIUH, BBIMOJHAEMBIX CHUCTEMOW, W OTrpaHMYEHHM, HakiajpiBaeMbIXx Ha He€. CucTeMHbIe
TpeOOBaHUS — ITO OMHMCAHUE OCOOCHHOCTEH CHUCTEMBI (APXUTEKTypa CHUCTEMBI, TpeOOBaHUS K
napameTpaM o0OpyJOBaHUS U T.II.), HEOOXOAUMBIX TSl 3PGEKTUBHON peannu3ainuu TpeOOBaHUI
IOJIb30BATE.

IlepBble m1aru mo paspadorke TpedoBaHuil K HHGOPMALMOHHBIM CHCTEMAM -
aHAJIU3 OCYIIeCTBUMOCTH

Pa3paboTka TpebOoBaHUII — 3TO MPOIECC, BKIIOYAOIINN MEPOMPHUSATHS, HEOOXOAUMBIC
JUIS CO3JaHHMS U YTBEPXKACHUA JOKYMEHTA, COJACpXkAIIEro CHEMU(PUKALINI0 CHCTEMHBIX
TpeboBaHuil. JIJi1 HOBBIX MPOTPAMMHBIX CHCTEM MPOIECC Pa3padOTKU TPEOOBAHUI TOJDKEH
HAYMHATHCS C aHAJN3a OCYIIeCTBUMOCTH. Hadanmom Takoro aHanmu3za siBISIETCS 00Iee OMMcaHue
CHUCTEMBI M €€ Ha3HAYeHHs, a Pe3yJbTaTOM aHaJIN3a — OTYET, B KOTOPOM JIOJDKHA OBITh YETKas
pEeKOMeHaIus, MPOAOKAaTh WM HET MpoILecc pa3padOTKH TpeOOBaHUN MPOEKTUPYEMOI
cucrembl. Jlpyrumu cioBaMM, aHaldM3 OCYLIECTBUMOCTH JOJDKEH OCBETUThH CJEIyIOIIHe
BOIIPOCBI.

1. OTBewaer 1nu cucremMa oOOmMM U OU3HEC-IENIIM OpraHu3alliu-3aKa3uuka |
opraHu3anuu-paspadorunka’?

2. MOXHO 1M peayn30BaTh CHCTEMY, HCIOJB3Yys CYIIECTBYIOIIME Ha JaHHBIA MOMEHT
TEXHOJIOTMH U HE BBIXOJIS 32 MPEJIEIbl 3aJaHHOW CTOUMOCTH?

3. MoxHO 71U OOBEIUHUTH CHUCTEMY C JPYTMMH CHCTEMaMH, KOTOphIE YXKe
AKCIUTYaTUPYIOTCS?

Kputnueckum sBisieTcst Bompoc, OyneT JH CHUCTeMa COOTBETCTBOBATH  IIEJISIM
opranuzanuu. Ecnu cuctemMa He COOTBETCTBYET 3THUM LIESIM, OHA HE MPEACTABISIET HUKAKOU
IIEHHOCTH ISl OpraHu3anuu. B To jke BpeMst MHOTHE OpraHu3aiiy pa3padbaThbIBalOT CUCTEMBI, HE
COOTBETCTBYIOIIME WX IENSIM, INOO HE COBCEM SICHO TIOHWUMAsi 3TH LENH, TUO0 MO BIUSHHEM
MTOJIMTUYECKUX WU OOIIECTBEHHBIX (PaKTOPOB.

BrimonHnenue aHanmm3a OCYIIECTBUMOCTH BKIIIOUaeT cOOp W aHanmM3 HWHQOpPMAIMH O
Oyayuieil cucteMe M HalKMCaHUE COOTBETCTBYIOHIEro oTrdera. CHauana cieqyeT OIpeneuTh,
Kakasi UMEHHO MH(popMalns HeoOXoaIuMa, 9TOObI OTBETUTh HA MOCTABICHHBIC BHIIIE BOIMPOCHI.
Hamnpumep, 3Ty nHbOpMAaIio MOXKHO MOTYYUTh, OTBETHB Ha CJICIYIOIIEE:

1. Uto mpou30UaeT ¢ opraHu3aIueil, eciau cucreMa He Oy/IeT BBeJeHa B OKCILTyaTaluio?

2. Kakue Ttexymme mnpoOieMbl CYIIECTBYIOT B OpraHM3alMid W KaK HOBas CHUCTEMa
MMOMOKET UX PEIIUThH?

3. Kakum o6pa3zom cructema OyaeT cmocoOCTBOBATh IeNsiM On3Heca?



4. TpebyeT a1 pa3paboTKa CUCTEMbI TEXHOJOTHH, KOTOPas 10 ATOTO HE MCIOJIb30BaaCh
B Opranusanuu’?

Jlanee HEOOXOIUMO ONPEAETUTh UCTOYHUKHM MH(OPMAIIMH. DTO MOTYT OBITh MEHEIKEPhI
OT/ETIOB, T/Ie CHUCTeMa OyIeT WCIOJBh30BATHCS, Pa3pabOTYMKH MPOTPAMMHOTO OOECIedeHus,
3HAKOMBIE C THUIOM OyIyIieil CHCTeMbl, TEXHOJIOTH, KOHEUHbIE NOJIb30BATENN U T 1.

[Tocne oOpaboTku cobOpanHOil WH(OpPMAIMK TOTOBHTCS OTYET IO aHAIU3Y
OCYIIECTBUMOCTH CO3JIaHUsI CUCTEMbI. B HeM J0JKHBI ObITh JaHBI PEKOMEHAIUN OTHOCUTEIIEHO
MIPOIOJDKEHHST Pa3pabOTKH CHCTEMBl. MoryT OBITh TPEUIOKEHBI W3MEHEHHs Oro/KeTa |
rpapuka pabOT TO CO3JAHUIO CHCTEMBI MM MHPEIbABICHBI 0oJjiee BBICOKHME TPEeOOBaHUS K
cHucTeMe.

TEXHOJIOI'NX KOHTPOJISAA KAYECTBA ITIPOEKTOB UTH®OPMAIIMOHHBIX
CUCTEM

I[InanupoBaHue npoexkTa

VYnpasieHue nporpaMMHBIM POEKTOM 3aBUCHUT OT MPABMIJIBHOTO IJIAHMPOBAaHUS padoT,
HEOOXOJUMBIX JUIsl €ro BbINOJIHEHUS. [lmaH momoraer MeHemKepy NIpeaBUIETh MNPOOJIEMBI,
KOTOpble MOTYT BO3HMKHYTh Ha Kakux-1u0o »srtamax coszzanus 11O, u paspaboratsb
MIPEBEHTUBHbIE MEpPbI I WX MpeAynpexaeHuss wiu pemieHus. [lnan, pazpa®oTaHHbI Ha
HA4YaJIbHOM JTal€ IMPOEKTa, PacCMaTPUBAETCS BCEMHU €r0 Y4YaCTHUKAMM KaK pPYyKOBOAAILUI
JOKYMEHT, BBIIIOJIHEHUE KOTOPOI'0 JOJKHO IMPUBECTU K YCIEIIHOMY 3aBEPIICHHUIO MPOEKTA. DTOT
NEpPBOHAYAJIBHBIA IJIaH JIOJDKEH MAKCUMAaJIbHO IMOAPOOHO OMMCHIBATH BCE 3TAlbl pealu3aluu
npoekta. Kpome pa3paboTku miaHa npoekTa, Ha MEHEIKepa JIOXKUTCS 00513aHHOCTh pa3padoTKU
JPYTUX BUAOB IUIAHOB. DTH BU/IbI IUIAHOB KPATKO ONMMcaHbl B Tabuune 3.1.

B nuctunre 1 nokasan npouecc miuanupoBanus co3ganus 110 B Buae ncesgokoaa. 31ech
CZIE€JIaH aKLIEHT Ha TOM, YTO IIJIJaHMPOBAaHUE — 3TO MTEpalMOHHBIA npouecc. I[Tockonpky B mpo-
LIECCE BBINOJIHEHUS MPOEKTA MOCTOSHHO TOCTYMaeT HoBas MHGpopMalus, IUIaH JOJDKEH pery-
JSIPHO TepecMaTpuBaThes. BaxkHbiMU (pakTOpamMu, KOTOpbIE MOJDKHBI YUUTBIBATHCS MPU paspa-
0OTKe IJ1aHa, SBJSIOTCS (PMHAHCOBBIE U JIEJIOBbIe 00s3aTeNbCTBa opranu3anuu. Eciu onu usme-
HSIOTCSI, 9TH U3MEHEHHUS TaKKe JOJDKHBI HAMTH OTpa)KeHHe B I1aHe padoT.

Tab6muna 3.1 - Buas! nnanos

ITman Ormnucanue

[1nan xauecTBa OrnuchIBa€T CTaHAAPTBI W MEPOIPHUATHS 10 TOAJEPKKE KauecTBa
azpabatsiBaemoro [10

[Inan arrecrauuu  |OnMCHIBAaET CHOCOOBI, peCypchl U NepeyeHb padoT, HEOOXOAUMBIX ISl aT-
TecTalliy IPOIPAMMHON CUCTEMBI

[Iman  ynpasienus ONHUCHIBAET CTPYKTYPY U TMPOIIECCHI YIIPABICHUS KOHMUTYpaIue
KoH(UTypamuen

[Inan  compoBox- [[Ipemiaraer miaH MepoNpHUATHI, Tpedyromuxcs A conpoBoxaeHus [10 B
nenus 110 polLIecce ero IKCIUTyaTalliu, a TAK)Ke pacyeT CTOMMOCTH COTPOBOXKICHUS U
HEOOXOAMMBbIE JJIsl ITOTO PECYPChI

[Inan mo ymnpasie- |ONKUCHIBAET MEPOINPHUATHS, HAIPABJIECHHbIE Ha IMOBBIICHUE KBaJIU(UKALIUU
HUIO IIEPCOHATIOM UJICHOB KOMaHIbl pa3pabOTYHKOB

JInctunr 1. Ilponecc niiaHupoBaHusi NPOEKTa

OnpeneneHre NPOSKTHBIX OTPaHUYECHUN

[lepBoHauanbHas OLEHKA MTAPAMETPOB POEKTA

OmnpeneneHne 3TarnoB BHIIOJHEHHSI POEKTa U KOHTPOJIbHBIX OTMETOK
while moka mpoekT He 3aBepIIuTCs Wi He OyJIeT ocTaHOBIIeH loop
CocraBnenue rpadguka padot

Hayvarno BeimonneHust padot



Oxunanvue OKOHYaHHs OYePEIHOro dTama paboT

OTtciexuBanue XO04a BBITTIOJTHCHUS pa60T

[TepecMOTp OIIEHOK MapaMeTPOB MPOEKTA

N3menenue rpaduka padbot

[TepecMOTp MPOEKTHBIX OTPaHUYCHUN

if (Bo3nmkIa mpobaema) then

[TepecMOTp TEXHHUUECKUX WIIM OPTAaHU3AIMOHHBIX TTAPaMETPOB MPOEKTa
end if

end loop

KoHTpoJibHBIC 0TMETKH 3TanoB pador

Menemxepy s opranuzaruu nporecca co3ganus [10 u ympasiaeHuss UM HeoOXoauMa
uHpopmanus. [Tockonbky caMo IporpaMMHoOe oOecrieueHre Heocs3aeMo, 3Ta YIpaBleHUECKas
nH(popMalus MOXKET ObITh MOJy4YeHa TOJIbKO B BHJI€ TOKYMEHTOB, OTOOpa)XKaroIIMX BHIIIOJHEHHUE
OYepeHOro 3Tamna pa3padoTKU MPOrpaMMHOTO MpoaykTa. bes aToit mHpopMaLuu HeNb3s CyAUTh
O CTENEeHH TOTOBHOCTH CO3/aBa€MOro TMPOAYKTa, HEBO3MOXXHO OLEHUTHh IPOU3BEICHHBIC
3aTpaThl WIK U3MEHHUTH TpapuK padoT.

[Ipy 1uTaHMpOBaHMM TpoOIlecca OMNPEAENSIOTCS KOHTPOJbHBIE OTMETKH—  BEXH,
OTMEYAIOIIMe OKOHYAHHE OIpeNIeIeHHOro 3Tama pabor. s Kakaod KOHTPOJIBHONW OTMETKU
CO3/1aeTCsl OTYET, KOTOPBIH MPEOCTaBISAETCSI PYKOBOJCTBY IMPOEKTA. DTH OTUETHI HE JOJIKHBI
ObITh OOJBIIMMH OOBEMHBIMHM JOKYMEHTAaMH; OHHM JOJDKHBI MOJBOJIUTH KpAaTKHE HWTOTH
OKOHYaHHs OTIEIbHOIO JIOTHYECKH 3aBEpPUICHHOTO 3Tama MpOoeKTa. JDTalloM HE MOXKET ObITb,
HanpuMmep, "Hamucanme 80% koma mporpamm", IOCKOJBKY HEBO3MOXXKHO IIPOBEPHUTH
3aBeplIeHHEe TaKoro "3rama'; KpoMe Toro, noJo0Has HHpopMaIus NpakTUYECKu Oecrone3Ha s
yIpaBJIeHUs, MOCKOJIBKY 37IeCb HE OTOOpaXkaeTcsl CBs3b 3TOro "srtama" ¢ APYTUMH STaramMu
co3ganus I10.

OObIYHO TO 3aBEPLICHUHM OCHOBHBIX OOJBIIMX JTaloB, TakuX Kak pa3paboTka
crenu@uKanuy, TPOeKTUPOBaHHWE M T.M., 3akazuuky [IO mpegocTaBistOTCS pe3ynbTaThl UX
BBITIOJIHEHHSI, TAaK Ha3blBa€Mble KOHTPOJIbHBIE IPOEKTHBIE HJIEMEHTBI. OTO MOXET OBITh
JOKYMEHTAIMsI, MPOTOTHUI MPOrpaMMHOT0 MPOAYKTa, 3aKOHYeHHbIe mojacuctembl 1O u T.1.
KoHTponbHbIE MPOEKTHBIE IEMEHTHI, MpefocTaBisemble 3aka3uuky [IO, moryt coBmagars c
KOHTPOJIbHBIMH OTMETKaMH (TOUYHEee, ¢ pe3yJbTaTaMU BBINOJIHEHMsI Kakoro-nubo srtama). Ho
oOpaTHOe yTBepXaeHHEe HeBepHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHE IPOCKTHHIE
pe3yNIbTaThl, KOTOPBIE HCTIONB3YIOTCS 711 KOHTPOJISI 332 XOJIOM BBITIOJIHEHUS MTPOEKTa, U OHM, KaK
IIPaBUJIO, HE MIPEIOCTABIAIOTCA 3aKa3uuKy 110.

Jlns ompeneneHuss KOHTPOJIBHBIX OTMETOK Bech mporiecc coznanus [1O nomxeH ObITh
pa3dbUT Ha OTHENbHBIE ATalbl C YyKa3aHHbIM "BBIXOAOM" (pe3ysibTaTOM) KaKJIOro JTara.
Hanpumep, Ha pucynke 3.1 moka3aHsl 3Tamsl pa3padboTku crienupukanuy TpeOoBaHuil B ciyyae,
KOIZia Juis €€ NMPOBEPKU HUCIIOJIb3YETCSl MPOTOTUIl CUCTEMBI, & TAKXKE IPEICTABJICHBI BBIXOJHBIE
pe3ynbTaThl (KOHTPOJbHBIE OTMETKH) KaXJIOTro JTama. 3AeChb KOHTPOJbHBIMU TPOEKTHBIMU
AJIEMEHTaMHU SIBJIIIOTCS TpeOOBaHMA U crienupuKays TpeGoBaHUH.
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Pucynox 3.1 - Dramnsl nporiecca pa3padoTKu crerupuKaum



I'papuk pador

CocraBienne rpaduka - 0JJHa U3 CaMbIX OTBETCTBEHHBIX pa0OT, BBITIOITHIEMBIX MEHEKE -
pPOM TpoekTa. 3/1eCh MEHeJKEep OLICHWBAET JUINTENLHOCTh MPOEKTA, OIMpEeNsieT Pecypchl, He-
00XOIMMBIC JUTSI peaTM3allii OTIEIBHBIX ATAIoOB padoT, U MPEICTABISIET UX (ITAIbl) B BHJIE CO-
IJIACOBAaHHOM IMOCe0BaTENbHOCTH. Eciau gaHHBIA NPOEKT Mog00eH paHee peain30BaHHOMY, TO
rpaduK padoOT MOCIETHETO MPOEKTa MOKHO B35Th 32 OCHOBY JUIs JaHHOTO Tpoekta. Ho 3artem
CIIEyeT y4ecTb, YTO Ha OTJCJIbHBIX 3Talax HOBOTO MPOEKTa MOTYT HMCIIOJIb30BaThCsS METOMABI U
MIOJTXO/IbI, OTIIMYHBIE OT MCIIOJIb30BAaHHBIX PaHee.

Ecnu nmpoekt sBisieTcss MHHOBAIIMOHHBIM, INE€PBOHAYAIbHbIE OLCHKH JUIUTEIIBHOCTH H
TpeOyeMBIX PEeCcypcoB HaBEpHSAKa OyIyT CIWIIKOM ONTHUMUCTHYHBIMH, Ja)XXe €CIIM MEHEIDKep
TMIOTIBITACTCS MPEyCMOTPETh BCE BO3MOXHbBIE HEOKUAAHHOCTU. C 3TOM TOUYKM 3pEHUS MPOEKTHI
cozmanus [10 He oTiaMyaroTcs OT OOJBIIMX MHHOBAIIMOHHBIX TEXHUYECKUX MPOeKTOB. HoBEIC
a’poropThl, MOCTBl M JaXe HOBble aBTOMOOWJIM, Kak IPaBUJIO, MOSBISIOTCS T03XKe
MEPBOHAYAILHO OOBSBICHHBIX CPOKOB MX CIA4YM WM TIOCTYIUICHHUS HAa PHIHOK, Y€MY MPHYHHON
SBIISIIOTCSI HEOXKHMJJAHHO BO3HUKIIME MPoOIeMbl U TpyIHOCTH. IMeHHO mosToMy rpaduku padoT
HEOOXOMMO TIOCTOSSHHO OOHOBJISTH 10 MeEpe TOCTYIUIGHHS HOBOW HH(MOpMAIMH O XOJIe
BBITIOJIHEHHS ITPOEKTA.

B nmporecce coctaBienus rpaduka (pucyHok 3.2) BeCh MaccuB pabOT, HEOOXOUMBIX JIJIst
peanu3aluy MpoeKTa, pa3duBaeTCsl Ha OTJENbHBIC ATAIlbl U OLIEHUBAETCS BpeMs, Tpeodytorieecs
IUTSL BBITIOTHEHUS Kax1oro 3Tana. OOBIYHO MHOTHE ATaITbl BRIIOJIHSIIOTCS TMapayuieabHo. ['paduk
paboT MOJDKEH NpeaycMaTpuBaTh 3TO M pacHpeAessTh MPOU3BOACTBEHHBIE PECYPCHl MEXITY
HUMH HamOoJyiee ONTHUMAIBHBIM 00pa3oM. HexBaTka pecypcoB /iisi BBITOJHEHHs KaKOTO-JTHOO
KPUTUYECKOI'0 ATara - 4acTasi IpUYMHA 33JIePKKHU BHIIIOJHEHUS BCETO MPOEKTA.

JmMTensHOCTh 3TanoB OOBIYHO JTOJDKHA OBITh HE MEeHbIIE Henenu. Ecim ona Oyner MeHb-
11e, TO OKa)KeTCsI HM)KE TOUHOCTH BPEMEHHBIX OIICHOK JTaroB, YTO MOXKET MPHUBECTH K 4aCTOMY
nepecMoTpy Tpaduka pabor. Takke mermecooOpa3HO (B acleKTe YMNPaBICHUS TMPOEKTOM)
YCTAaHOBUTh MAaKCUMAJIbHYIO JUTUTEIBLHOCTh ATAIOB, HEe IpeBblmatomyto § miu 10 Henens. Ecnu
€CTh JTaIbl, UIMEIONIHE OOJIBIIYIO [UTUTEIBHOCTh, UX CIIEAYeT pa30UTh Ha 3Tanbl MEHBIICH JIJTH -
TEJILHOCTH.

[lpu pacuere UIUTENFHOCTH ATAllOB MEHEIKEP MOJHKEH YUYUTHIBATh, YTO BBHITIOJIHEHHUE
mro6oro 3Tana He oboiaeTcs 6e3 OOIBIINX WK MAJIEHBKUX MPobiieM U 3ajepkek. PaspaboTunku
MOTYT JIOMyCKaTh OIIMOKHM WJIHM 3aJIep)KUBATh CBOIO PadOTy, TEXHHKA MOXKET BBINTH M3 CTPOS
nu0o0 ammapaTHbIE WM TPOTrpaMMHBIE CPEACTBAa MOJAEPKKH Ipolecca pa3padOTKH MOTYT
MOCTYNIUTh C OMNO3JMaHWeM. Eciu TpoeKT WHHOBAIIMOHHBIA W TEXHUYECKH CIIOKHBIH, AITO
CTaHOBHTCS JIOTIOJIHUTEIBHBIM (DAKTOPOM TOSIBICHUS HEMIPEIBUACHHBIX MPOOJIEM U yBETHUCHHS
JUTUTETFHOCTH peaTU3alliy MPOEKTA IT0 CPABHEHUIO C IEPBOHAYATBHBIMH OIICHKAMHU.

TpedoBanus k 11O
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Pucynok 3.2 - TIporniecc cocraBnenus rpaguka padbot

KpoMe BpeMeHHBIX 3aTpar, MEHEKEp JOJDKEH paccuuTaTth JpPYrue Pecypchl,
HEOOXOAMMBIEC JIS YCIEIIHOTO BBIMIONHEHUs Kaxaoro stana. OcoOblii BUI pecypcoB — 3TO
KOMaHJia pa3pabOTYMKOB, TIPUBJICUCHHASI K BBIMIOJIHEHHUIO MPOeKTa. [IpyruMu BHIAMH PeCypCcoB
MOTYT OBITH HEO0OXOIWMOE CBOOOJHOE JHCKOBOE MIPOCTPAHCTBO HA CEpBEpe, BpeMs



WCIIONF30BaHUsI KaKOro-TH0O CIEIMANIBHOTO OOOpYyJOBaHUS M OIOJUKETHBIE CpeAcTBa Ha
KOMaHJIMPOBOYHBIE PACXO0/IbI IEPCOHAIA, PAOOTAIOMIETO HAJl TPOCKTOM.

Cy1uiecTByeT Xopoliiee SMIUPUIECKOE MPaBUIIO: OLIEHUBATh BPEMEHHBIE 3aTpaThl TaK, Kak
OyJITO HHMYEro HEMPEABUICHHOTO M '"TMJIOXOTo" HE MOXKET CIyYHUTHCS, 3aT€M YBEIUYUTH ITH
OLICHKH JJIsl y4eTa BO3MOXKHBIX MpoOsieM. Bo3MoKHBIE, HO TPYJHO MPOTHO3UPYEMBIE TIPOOIEMBI
CYIIIECTBEHHO 3aBUCAT OT THIA M MapaMeTPOB MPOEKTa, a TAKKE OT KBATU(PUKAIUA U OIBITA
YJIEHOB KOMaHIbl pa3paboTynkoB. K WMCXOAHBIM pacYETHBHIM OIICHKaM pPEKOMEHIYEeTCs
n06aBiaTh 30% Ha BO3MOXKHBIE MpoOsieMbl U 3aTeM etie 20%, 4ToObI OBITh TOTOBBIM K TOMY, YTO
HEBO3MOKHO IPEJIBUIETD.

['padpux paboT MO TPOEKTy OOBIYHO TPEACTABISIETCS B BHAEC Habopa AuarpamMM H
rpaduKoB, TMOKA3bIBAIOUINX pa30MEHHE MPOCKTHBIX pabOT Ha OSTambl, 3aBHCHUMOCTH MEXKIY
dTanaMu U pactupeereHue pa3paboTINKOB O dTAMaM.

BpeMeHHbIe U ceTeBbIe JUATPAMMBI

BpeMeHnHnble M ceTeBbIE aMarpaMMbl TIOJIC3HBI JJIs TpEACTaBieHUsi rpaduka padoT.
Bpemennass nuarpamma moka3bIBaeT BpeMs Hayala M OKOHYAHMS KaXJOro dTamna U ero
mmTenbHOCTh. CeTeBas auarpaMMa OTOOpaXKaeT 3aBUCHUMOCTH MEXIY PasIUYHBIMH dTarmaMu
MPOEKTa. DTU IUarpaMMbl MOXKHO CO3[1aTh aBTOMAaTHYECKU C MOMOIIbIO TPOrPAMMHBIX CPEJICTB
MOAJICPKKU YIIPABJICHHS HA OCHOBE MH(OpMAIINH, 3aJI0)KCHHON B 0a3€ TaHHBIX MPOEKTA.

PaccMoTpuM dTambl HEKOETO MPOEKTa, MPEACTaBICHHBIC B Ta0I. 2, U3 KOTOPOM, B YaCTHO -
CTH, BUJIHO, 4TO 3Tan T3 3aBucut oT 3tana T1. 910 3HauuT, uro 3Tan T1 HoJKEeH 3aBepIINTHCS
npexse, yeM HauHetcs stan 13. Hanpumep, Ha stane T1 mpoBoauTCsS KOMIOHEHTHBIA aHAN3
CO371aBa€MOT0 MTPOTrPaMMHOTO TIPOIYKTa, a Ha 3Tane T3 — MPOeKTHPOBAHUE CHCTEMBI.

Ha ocHoBe npuBeeHHBIX 3HAYEHUN JJIUTEIBHOCTH TANOB M 3aBUCUMOCTH MEXK]y HUMHU
CTPOMUTCS CETeBOW rpaduk MocienoBaTenbHOCTH 3TanoB (pucyHok 3.3). Ha stom rpaduke
BUJHO, Kakue pabOThl MOTYT BBHITIOTHATHCS MMApAIICIbHO, a KaKHe TOJKHBI BBIMOTHITHCS
MOCJIEIOBATEIBLHO JAPYT 3a APYroM. OTambl 0003HAYEHBI MPSIMOYTOJbHUKaMHU. KOHTpOJIbHBEIE
OTMETKH M KOHTPOJIbHBIE TPOEKTHBIC DJIEMEHTHI MOKA3aHbl B BUJE OBAJIOB U 00O3HAUYEHBI (KaK U
B Tabn. 3.2) OykBoil M C COOTBETCTBYIOIIMM HOMepoM. JlaThl Ha JaHHOW JaUarpaMMe
COOTBETCTBYIOT Hauajdy BBINOJIHEHUs »TanoB. CeTeByl0 auarpaMMmy CJeAyeT 4YHUTaTh ClieBa
HaIpaBo M CBEPXY BHHU3.

Tabmuma 3.2 - Dransl npoekTa

Oran JTUTenbHOCTH (JTHU) 3aBUCHUMOCTH
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 (M8)
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Pucynok 3.3 - CereBas auarpaMma 3Tarnos

Ecmm i co3gaHus ceTeBOM AvarpaMMbl HCIIOJB3YIOTCS IPOrPAMMHBIE CPEICTBA
NOAJEPKKHA YIIPABJICHUS IIPOEKTOM, KaXKIBbIA OSTaln JODKEH 3aKaH4YMBAThCS KOHTPOJBHOM
oTMeTKoN. OuepeqHONW HTall MOXET HadaTbCsd TOJIBKO TOrja, Korjga Oyner ModydeHa
KOHTPOJIbHAsA OTMETKa (KOTOpas MOKET 3aBUCETb OT HECKOJBbKUX MPEIIECTBYIOLIMX 3TAIoB).
[Toatomy B Tperbem cTonOLE Taba. 3.2 MpHUBEAEHbI KOHTPOJIbHBIE OTMETKH; OHHM OyayT
JOCTUTHYTBl TOJIBKO TOTAa, Korjga OylIeT 3aBeplieH 3Tal, B CTPOKE KOTOPOro IOMelleHa
COOTBETCTBYIOIIAsI KOHTPOJIBHASA OTMETKA.

JIro6oil 3Tam He MOXXET HayaTbCs, MOKAa HE BBIMOJHEHbl BCE 3Talbl HAa BCEX MYTHX,
BEIyIIMX OT Hayajia MpoeKTa K JaHHOMY Jtamy. Hanmpumep, stan T9 He MoxkeT HadaTbcs, MOKa
He Oynyr 3aBepuieHbl dTamel T3 u T6. OTmeruMm, 4YTO B JaHHOM CIllydae JIOCTH)KEHHUE
KOHTPOJIbHOM OTMETKH M4 rOBOPHUT O TOM, UTO 3TH 3Tallbl 3aBEPILICHBI.

MuHnumanbHOE BpeMs BBIIIOJIHEHHS BCEIO IIPOEKTa MOXKHO PAcCUUTATh, IPOCYMMHUpPOBAB
B CETEBOW JAMarpaMMe JIMTEJbHOCTH 3TaloB Ha CaMOM JUIMHHOM MyTH (UIMHA IYTH 37€ECh
U3MepSeTCsl He KOJMUYECTBOM JTAINOB Ha IyTH, & CYMMAapHOM JUIMTENbHOCTBIO 3TUX 3TAIOB) OT
Hayajia IpoeKTa JI0 €ro OKOHYAaHMs (3TO TaK Ha3blBa€MbIH KpUTHUECKUN MyTh). B Hamem ciaydae
IIPOIOJDKUTENBHOCT IpoeKTa cocTaBiseT 11 Hexens wnm 55 pabouux nHeil. Ha puc. 3
KPUTHYECKHUH MYTh MOKa3aH 0ojiee TOJICTHIMU JUHUSAMH, YEM OCTallbHblE MyTH. Takum oOpa3om,
o011ast MPOAOIDKUTEIBHOCTh pean3aliy MPOEKTa 3aBUCUT OT ATAIOB pabOT, HAXOAALIMXCS Ha
KpuTHueckoM myTu. JlroOas 3amepikka B 3aBEpIICHHUU JIIOOOrO 3Tana Ha KPUTHUECKOM ITyTH
IIPUBEJET K 3a/I€PKKE BCETO IIPOEKTA.

3aznepkKa B 3aBEPLIEHUU STAlOB, HE BXOJSAIIUX B KPUTUYECKUN IyTh, HE BIUSET Ha
IIPOJOJKUTEIBHOCTD BCETO MIPOEKTA 10 TEX MOP, 0K CyMMapHas JJINTENbHOCTh 3TUX 3TAIOB (C
Y4TOM 33/IepKEK) Ha KAKOM-HUOYJb IyTH HE MPEBBICUT MNPOAOHKUTEIBHOCTH paboT Ha
KputnueckoM nyTtH. Hampumep, 3anepkka stana T8 Ha cpok, meHbmmid 20 1HEH, HUKaK He
BIMSET Ha OOyl MNPOJOJDKUTENBHOCTh Ipoekra. Ha puc. 3.4 mpexacraBieHa BpeMeHHas
auarpaMma, Ha KOTOpO IIOKa3aHbl BO3MOYXHBIE 3aJIEPKKH Ha KaX10M JTalle.
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PI/ICYHOK 34- BpeMeHHaﬂ JuarpaMma JJIMTCIIbHOCTH 3TAIllOB

CereBast nuarpamMma IO3BOJIIET YBUAECTh B 3aBUCUMOCTH 3TAloB 3HAYMMOCTh TOTO WJIU
WHOTO 3Tama sl peaju3allii BCero npoekTta. BHUMaHMe K 3Tamam KPUTHUYECKOTO MYTH YacTo
MO3BOJIIET HAWTH CHOCOOBI MX W3MEHEHUS C TeM, YTOObI COKPATHUTh JJIUTEIBHOCTH BCETO
npoekTa. MeHeKepbl UCTIONB3YIOT CETEBYIO AUarpaMMy JJisl paciipeieleHus padorT.

Ha puc. 3.5 mokazano napyroe mpejacraBicHue Tpaduka paboT. DTO BpeMeHHas
nuarpaMMa (MHOTa Ha3blBaeMas 1o MMEHHM e¢ n3o0perarens auarpamMmmoit ['anTTa) MokeT ObITh
MOCTPOEHA MPOTPAMMHBIMHU CPEJICTBAMH TOJACPKKH Tpoliecca ynpapiieHus. OHa MOKa3bIBaeT
JUTMTEIbHOCTh  BBITIOJTHEHUsT KaKJIOTO dTara W BO3MOXKHBIC WX 3aJIepKKH  (TTOKa3aHbI
3aTE€HEHHBIMH NIPSIMOYTOJIbHUKAMU), @ TAK)Ke JaThl HaYajda U OKOHYAHUS KaXJ0ro dTara. JTarbl
KPUTHYECKOTO MyTH HE MUMEIOT 3aT€HEHHBIX MPSIMOYTOJIBHUKOB; 3TO O3HAYaeT, YTO 3aJIepiKKa C
3aBEPILICHUEM JIaHHBIX 3TAIOB MPUBEET K YBEITUUCHHUIO JUTUTEIILHOCTH BCETO MPOEKTA.

[TonoGHO pacrpeeIeHHI0 BpEMEHHU BBITTOJTHEHHS TArloB, MEHEKEP JOHKEH pacCUnuTaTh
pacrpeiesieHie pecypcoB IO dTanaM, B YaCTHOCTH HA3HAUUTH MCIIOHUTENICH Ha KaXK[bIM JTall.
B Ttabn. 3.3 mpuBeaeHo pacmpeneneHue pa3pabOTYMKOB HA KaXAbIM AdTal, MPeCTaBICHHBIA
Ha puc. 3.5.

Tabnuna 3.3 - Pacnipeienienre UCIIOTHUTEICH 10 dTaram

Otan Hcnonautens
T1 JxeiH

T2 Anna

T3 JxeiH

T4 ®pen

TS Mbspu

T6 Anna

T7 Jxum

T8 ®pen

T9 JxeiH

T10 AnHa



TI1 Open
TI12 ®pen
[IpuBenennass Tabnuma MOXeT OBITh HCHOJb30BaHA MPOrPAMMHBIMHU CPEICTBAMH
NOJAECPKKUA Mpoliecca YIpaBICHHUS JUIsi TMOCTPOEHUS BPEMEHHOM JuarpamMMbl 3aHSATOCTH
COTPY/ZHUKOB Ha ONpeeNeHHbIX 3Tamax pabor (puc. 5). Ilepconan He 3aHAT B paboTe Haj
IIPOEKTOM BCE BpeMs €ro peaiau3anuu. B TedyeHue mepuoja HE3aHSATOCTU COTPYIHUKH MOTYT
OBITH B OTITyCKEe, pa0OTaTh HAJ APYTUMH NPOEKTAMH, IPOXOAUTH O0OYUECHHUE U T.JI.
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Pucynok 3.5 - BpemenHas quarpamma pacrnpesesieHns pabOTHUKOB 10 3TaraM

B Oonpmmx opraHuzanusx OOBIYHO pabdOTaeT MHOTO CIEHUATHCTOB, KOTOPHIE
3aICUCTBYIOTCS B TIPOEKTE 0 Mepe HeoOxonuMocTu. KoHeuHo, Tako# MOAX0] MOXKET CO3/1aTh
oTpesieNieHHbIe TPOOJIEeMBI IJIT MEHEIKEPOB MPOEKTOB. Hampumep, ecnu crenuainucT 3aHAT B
MPOEKTE, KOTOPHIA 3aJCP)KUBACTCS, ITO MOXET CO3/1aTh NPSIMBIC CIOXHOCTH IS JAPYTHX
MIPOEKTOB, IJI€ OH TAKXKE JI0JXKEH Y4acTBOBATb.

[TepBoHavanbHpIii TpaduK padbOT HEWM3OEKHO COACPKUT KaKHe-HUOYAb OIIMOKH WU
Henopabotku. I[lo Mepe peanmu3anmuu TPOEKTa PACCUYUTAHHBIE OIECHKH JJIUTEIBHOCTH
BBITIOJTHEHHSI JTAroB pabOT JOHKHBI CPABHUBATHCS C PEATBHBIMU CPOKAMHU BBITIOTHEHUS ITHX
3TanoB. Pe3ynabTaThl CpaBHEHMSI JOJKHBI UCIIOJIB30BATHCA B KAYECTBE OCHOBBI JUIsl TIEPECMOTpa
rpadguka paboOT emie HE peaJTu30BaHHBIX DTANOB IMPOEKTAa, B YACTHOCTU JUISI TOTO, YTOOBI
MONBITATHCSI YMEHBIIUTD JITUTEIBHOCTD 3TAllOB KPUTUYECKOTO My TH.

YnpasJieHue pucKkamMmu

BaxxHoit yacThio pabOTHl MEHEKepa MPOEKTa SABJISETCS OLIEHKAa PUCKOB, KOTOPhIE MOTYT
MOBJIUATh Ha rpaduk pabOT WIM HAa KayecTBO CO3/1aBa€MOr0 MPOTPaMMHOIO MPOAYKTa, U
pa3paboTKa MEpOINPUATHIl 110 MPEJOTBPALICHUIO PUCKOB. Pe3ynbTaThl aHaiM3a PUCKOB JIOJIKHBI
ObITh OTpaXkeHbl B IUIaHe mpoekrTa. OrmnpeneneHHe PHUCKOB U pa3paboTKa MEpONPHUSTHH IO
YMEHBILIEHUIO UX BIMSHUSA Ha XOJ1 BBIIIOJHEHMSI IPOEKTA HAa3bIBAETCS YIIPABICHUEM PUCKaMHU.

KoHkpeTHbIE THUIBI PUCKOB, KOTOpPbIE MOTYT OKa3aTh BIIMSHUE HAa JaHHBIA MPOEKT,
3aBHUCST OT BHJIA CO3/1aBAEMOT0 MPOTPaMMHOI0 MPOAYKTa U OT OPraHU3aLMOHHOTO OKPY’KEHUS,
I7le peanu3yercs NMpOorpaMMHBIA MPOEKT. Bmecte ¢ TeM MHOrHe THUIBI PUCKOB CIIOCOOHBI
MOBIIUSATH HA JIIOOBIE MPOrpaMMHBIE MPOEKThI, ’TH PUCKU NMPUBECHBI B Ta0. 3.4.

Tabmuma 3.4 - Bo3MokHbIe pUCKU TPOrPAMMHBIX IPOEKTOB

Puck Tunel pucka [IACAHUE PUCKA

TexydecTsb WICK JUUISl IPOEKTA IBITHBIE Pa3pabOTUYUKKU MOKUIAIOT MPOEKT 1
pa3paboTUYNKOB T'0 3aBEPILICHUS




N3meHenune B [Puck u1s mpoekTa Opranuzanuss MEHAET CBOM IIPUOPUTETHI B
YIPaBJICHUU YIIPaBICHUH IPOEKTOM
opraHuzaimen
HeroroBHoCcTh Purck uist mpoekra AnnapaTHble CpeJICTBAa, KOTOpbIE HEOOXOJUMBb]
anmnapaTHbIX CPEJICTB Il NPOEKTa, HE IOCTYNMWJIM BOBpPEMS WM HE
rOTOBBI K 9KCILTyaTaluu
N3menenune Puck musa mpoekrta wullosiBieHue 00J1b11I0TO KOJINYECTBA,
TpeGoBaHuUI IS HETpEeIBUJICHHBIX H3MEHEHUH B TpeOOBaHUSX,
pa3pabaTeiBaeMOro  MpeABABIsIEMbIX K pa3pabaTsiBaemomy 10
[TPOAYKTa
3anepkka B Puck mist mpoekra uCnenupukaun OCHOBHBIX uHTEpPEICcoB
pa3paboTke IS MOJICUCTEM HE MOCTYNMIM K pa3paboTyukam B
cnenuuKanuu pa3pabaTeiBa€MOr0  (COOTBETCTBHH C TpapuKOM padoOT
[TPOAYKTa
Henoonenka pasmepa Puck ans mnpoekta uPa3mep  CUCTEMBbl  3HAUUTENIBHO  IPEBBICHUII
pa3pabaTeiBaeMoii ISt [EPBOHAYAJIBHYIO OLIEHKY
CHUCTEMBI pa3pabaThIBa€MOro
[IPOAYKTa
Henocrarounas Puck IsCASE-cpencrsa, NpeIHa3HaYEHHbIE UL
spdextuBHOCT CASE- pa3pabaTbiBaeMOro [ MOAJCPKKH  NPOEKTa,  OKA3aluCh  MEHeEe
CPENCTB [TPOJTyKTa 5 GhEKTUBHBIMH, YEM OKUAATIOCH
N3meHenus B |busHec-puck OcHOBHBIE TEXHOJIOTHH IIOCTPOEHHUS
TEXHOJIOTHH IIPOrPaMMHON CHCTEMBI 3AMEHSAIOTCS HOBBIMU
pazpabotku I10
[TosiBnenne busHec-puck Ha pplHKE [pPOrpaMMHBIX HPOAYKTOB 10
KOHKYPUPYIOILErO OKOHYaHUS IPOEKTA MOSIBUIIACH KOHKYpUPYIOLIas]
IIPOrPaMMHOTO [IpOrpaMMHasi CUCTEMa
IIPOAYKTA

YOpomeHHO pPHUCK MOKHO TIOHMMAaTh KaK BEPOSATHOCTH TMPOSIBICHUS KAKUX-THOO
HEOJAronpUsITHBIX OOCTOSITENILCTB, HETaTHMBHO BIMSIONIMX Ha peaju3aluio mnpoekTta. Pucku
MOTYT YIpOKaTh MPOEKTY B LIE€JIOM, CO3aBAEMOMY IPOTPAMMHOMY MPOIYKTY MM OpraHU3aluu-
pa3paboTurKy. MOXHO BBLACTUTH TPU THIIA PUCKOB.

1. Pucku uis mpoekTa, KOTOpble BIAMSIOT Ha rpaduK paboT WM Pecypchl, HEOOXOAMMBbIE
JUIS BBITIOJTHEHUSI TIPOEKTA.

2.Puckn s pa3pabareiBaéMOro  MPOAYKTA, BIUSIONIME HA  KAyecTBO  HIIU
MIPOU3BOUTENLHOCTD pa3pabaThIBAEMOro MPOTrPAMMHOI0 IPOAYKTA.

3. BusHec-puCKH, OTHOCAIINECS K OpPraHu3allui-pa3padOTUUKy WM TTOCTABIIUKAM.

KoneuHo, 3T Tulbl PHUCKOB MOTYT MepecekaThcsi. Hampumep, eciu OINBITHBIN
MPOTPAMMHUCT MOKHUJIAET MPOEKT, 3TO OyJIET PUCKOM Ui MPOEKTa (TMIOCKOJBKY 3aepKUBAETCS
CpPOK CJ]aud TOTOBOTO MPOJIYKTa), PUCKOM JJsi NpPOAYyKTa (TaK KaK HOBBIM MpPOTPaMMHUCT,
3aMEHUBIIUHN YIIEIIIET0, MOXKET OKa3aThCsl HE CIUIIKOM ONBITHBIM W CJIENaTh OIMUOKH B
nporpaMme) U OH3HEC-pUCKOM (ITOCKOJIBKY 3aJiepiKa JaHHOTO IMPOEKTa MOXKET HEraTUBHO
NOBNUATh Ha Oyayliye JAelOBble KOHTAKThl MEXKIy 3aKa3uukOM U  OpraHu3aluei-
pa3pabOTUYUKOM).

CxeMa mpoliecca ynpapiieHUs PUCKaMU MOKa3aHa Ha puc. 3.6. DTOT MpoIecC COCTOUT U3
YEeThIPEX CTAAMI.

1. Onpenenenrie  puckoB. OnpenenstoTcsl BO3MOXKHBIE PHUCKM JUISL  MPOEKTa, A
pa3pabaTeiBa€MOro MpOayKTa U OM3HEC-PUCKH.

2. Ananu3 puckoB. OIIECHMBAETCS BEPOSITHOCTb U TOCJEIOBATEIBHOCTD IOSBIICHUS
PHUCKOBBIX CUTYyaIHil.

3. IlnanupoBanue puckoB. [IMaHUPYIOTCS MEpONpHSTHS MO MPEIOTBPAIICHHIO PUCKOB
WM MUHUMU3ALUU UX BO3JICHCTBUS HA MPOECKT.



4. MonutopuHr puckoB. IIocTosiHHOE OIleHMBaHME BEPOSTHOCTEN PUCKOB U BBIIIOJIHEHUE
MEPONPHUATHN 110 CMATYEHUIO ITOCIIEICTBUN MPOSBICHUS PUCKOBBIX CUTYallUN.

OnpegeneHee
PHCKDB ]
|

i AHanwa -
PHCKOB

MNnauvpoeasue
PHCEDR
|

Y Y Y
Cnmco Crikcok MeponpuaTee no OleHkd
NOTEHUMANBHED NEPEOCTENEHHBX PEAOTRPAELLEHWD l.i,'..ﬁﬂq'
MMCKDE PHCKDB PMCKOR oy

Pucynok 3.6 - [Ipouiecc ynpaBieHus: puckaMu

IIpouecc ynpaBineHus pUCKaMH, Kak U APYrHe MPOLECCHl IUIAHUPOBAHUSA, ABIIAECTCS UTE-
paIMOHHBIM, BBINIOJIHSAEMBIM B TEUEHHE BCEr0 CpoKa peanusanuu npoekra. CHavanma paspaba-
TBIBAIOTCS IUIAHBI YIIPABICHUSA PUCKAMM, 3aTEM IIOCTOSHHO OTCICKMBAETCA CHUTyallds BOKPYT
peanmuzanu npoekrta. [Ipu mocTyruieHun HOBOW HMH(GOpPMAIMM O BO3MOXKHBIX PHCKAax 3aHOBO
IIPOBOJUTCS aHAJIU3 PUCKOB U IEPBOCTEIICHHOE BHUMaHUE yIenseTcss HOBBIM puckam. Ilo mepe
MOCTYIJICHUST HOBOW HMH(OpMAaIy Takke M3MEHSIOTCS IUIAHBI MEpONPHUSTHH IO MPEeoT-
BpALICHUIO U CMATYEHUIO PUCKOB.

Pesynbrarel mporecca ynpaBieHHMs PUCKaMHM JOKYMEHTHPYIOTCS B BHJAC IUIAHOB
ynpasiieHus: puckamu. OHHM JTOJDKHBI BKJIFOYATh OMMCAHWE BO3MOXKHBIX MPOCKTHBIX PUCKOB, UX
aHaJN3 ¥ MEPEYCHb MEPOTPUSATHIA, HEOOXOIUMBIX UIsl YIIPABICHHUS PUCKAMH.

Onpenesienne pucKoB

Omnpenenenne pucKoB — IepBas CTaaus Ipoliecca ynpasieHus puckamu. Ha aroil cra-
JIUYU OIHCHIBAIOTCS PUCKHU, KOTOPBIE MOTYT IIPOSBUTHCS MPU peanu3aluuu npoekrta. B npunuumne
Ha 3TOM CTaJuM HE JOJKHA OLEHUBATHCS BEPOSTHOCTh M 3HAYMMOCTh PHUCKOB, HO Ha MPAKTHUKE
MaJIOBEPOSITHbIE PUCKU C HE3HAUYUTEIHHBIMU MOCTIEICTBUAMU OOBIYHO OTOPACKIBAIOTCS CPa3y.

OmnpeneneHre pPHCKOB MOXET BBIMOJIHATHCS B pPEXHME KOMAaHIHOW paboOThI ¢
MCIOJIb30BaHUEM MMOAX0/a "MO3TOoBOU MITypM" THOO OCHOBBIBATHCSA Ha OMbITE MeHemkepa. [Ipu
OTIpEeICTICHUN PHUCKOB MOXKET IOMOYb IPHUBEIECHHBIM HU)KE CHUCOK BO3MOXKHBIX KaTErOpHi
PHUCKOB.

1. Texnonornueckue  pucku. [IpoucrekaroT U3 OpOrpaMMHBIX M aNIapaTHBIX
TEXHOJIOTH, Ha OCHOBE KOTOPBIX pa3pabaThIBacTCs CUCTEMA.

2. Puckwu, cBsi3aHHbIe ¢ TepcoHanioM. CBS3aHbI ¢ YWICHAMH KOMaHIbl pa3pabOTYMKOB.

3. OpranuzanuoHHeie pucku. [IpoucrekatoT M3 OpPraHU3alMOHHOIO OKpPYXXEHHUS, B
KOTOPOM BBIIIOJIHAETCS IIPOEKT.

4. UuctpyMeHTallbHbIe  pUCKHU. CBA3aHbl ¢ ucnosib3yeMbiMu CASE-cpeactBamu  u
JOPYTUMHU CpeJICTBaMU MOAEPKKHU npornecca cozaanus 110.

5. Pucku, cBsi3aHHBIE C CHUCTEMHBIMU TpeOoBaHUSIMHU. [IpoSBISIOTCS MpU U3MEHEHUU
TpeOOBaHUll, NPEABABIAEMBIX K pa3padaTbIBAEMOMN CHUCTEME.

6. Pucku onenuBanus. CBsI3aHbl C OLIEHUBAHUEM XapaKTEPUCTHK MPOTPAMMHON CHCTEMBI
U pecypcoB, HEOOXOIMMBIX ISl peaIn3aliyl MPOeKTa.

B tabun. 3.5 npencraBiieHbl HEKOTOPbIE MPUMEPBI, OTHOCSIIIUECS K KaKI0M U3 OMMCAaHHBIX
KaTeropuii puckoB. Pe3ynpraToM sTama onpeneneHus: pucKoB OyAeT JUTMHHBIA CIIMCOK BO3MOXK-
HBIX PUCKOB, KOTOpPbIE MOTYT MOBJHATH HAa pa3zpabaThIBaeMblii IPOTPAMMHBINA MPOIYKT, MPOEKT
WM OpraHU3aIuio-pa3padoTInKa.

Tabmuna 3.5 - KaTGFOF;m PHCKOB

Kareropus puckos pUMEPBI PUCKOB



TexHonornyeckue pucku ba3za maHHBIX, KOTOpask UCHOJIB3YETCA B MPOrPAMMHON CUCTEME, HE
obecrnieunBaeT 00pabOTKy 0KUAAEMOT0 00BbeMa TPaH3aAKIIUH.

[IporpaMMHBIE KOMIOHEHTHI, KOTOPBIE HCIOJB3YIOTCA TMOBTOPHO,
UMEIOT JAe(eKThl, OrpaHUYUBAIONINE WX (YHKIMOHATIHHBIE BO3-

MO>KHOCTH
Pucku, CBSI3aHHBIE ¢ [HeBo3moxxHO no00paTh pabOTHUKOB C TpeOyeMbIM
HIEPCOHATIOM npodeccHoHaTbHBIM YPOBHEM.

Benyumii pa3paboTunk 3a00J1e7 B caMoe KPUTHYECKOE BPEMSI.
HeBo3M0kHO opraHn30BaTh HEOOXOIUMOE O0YUYCHHE TTepCOoHATA

OpranuzaiiioHHble pucku B opranmsanuu, BBINONHSOMEH pa3zpadoTtky I10, mpousommia pe-
OpraHM3alus, B pe3yJbTaTe 4Yero H3MEHWINCh IPUOPUTETHI B
YIPaBJICHUHU TPOEKTOM.
@DuHaHCOBBIE 3aTPYIHEHUS B OpraHU3aI[MH MPUBEIN K YMEHbBIICHUIO
OrO/KETa MPOCKTA

NucTtpymenTanbhble pucku  [[Iporpammusiii  koa, renepupyembiii CASE-cpenctBamu, He 3¢
(eKTUBEH.
CASE-cpenctBa  HEBO3MOXHO  UHTETPHPOBaTH C  JAPYTUMHU]
CpeCTBaMU MOJIIEPKKU TPOEKTa

PI/ICKI/I, CBs3aHHBIC ¢ [M3MeHeHus Tpe60BaHHI>i NpUBOJAAT K 3HAYUTCIIbHBIM ITOBTOPHBIM
CHCTCMHBIMHU Tpe6OBaHI/I$IMI/I TCMHBIMH TpC6OBaHI/IﬂMI/I pa60TaM 10 IMPOCKTUPOBAHUIO
CHUCTCMBI.

[lepBoHauanbHasi HeYeTKas (OPMYIHPOBKA TOJIH30BATEIHCKUX|
TpeOOBaHUI MpHBeNda K 3HAUYUTENbHBIM HM3MEHEHHUSM CUCTEMHBIX|
TpeOOBaHUI, TPOSBHBIIMXCS HA TMO3JHUX CTAAHAX pPa3pabOTKH]

MIPOEKTA
Pucku ouennBanus HenooueHkr BpeMEHU BBIMOJHEHUS ITPOEKTA.
CkopocTh  BbIsIBICHHS JA€(PEKTOB B CHUCTEME HIDKE pPaHEe
3arIaHUPOBAHHOM.
Pazmep cucTemMbl 3HAUUTENBHO NPEBBIIACT IEPBOHAYAIBHO
[pacCUYUTAHHBIN

AHaJM3 pUCKOB

[Ipn ananmse A KakIOro ONPEAEIEHHOIO PUCKA IOJICUYMUTHIBAETCS BEPOATHOCTH €r0
MpOsIBJIEHUS! U ylepO, KOTOphIi OH MOKeT HaHecTH. He cymiecTByeT HpOCTBIX METOJO0B
BBITNIOJIHEHUSI aHAIM3a PUCKOB — B 3HAYUTEIBHOM MEpe OH OCHOBAH HAa MHEHUHU U OIIBITE
MeHeKepa. MOKHO MPUBECTH CIIEAYIONLYIO KTy BEPOSTHOCTEN PUCKOB U UX MOCIEACTBHM.

BeposTHOCTh pucka CUMTAEeTCsl OYEHb HU3KOHM, €CIM OHAa uMmeeT 3HaueHue MeHee 10%;
HU3KOH, ecim ee 3HadeHue oT 10 mo 25 %; cpemnneit npu 3HaueHusx oT 25 mo 50%; BBICOKOM,
ecn 3HaueHue kosednercs ot 50 10 75%; oueHb BBICOKOH MpH 3HaUeHUX Oosiee 75%.

Bo3moxHbIl ymep0 OT pUCKOBBIX CUTyallMd MOXKHO MOAPAa3/eiIuTh Ha KaTacTpoduue-
CKHH, CEPbE3HBIN, TEPIIMMBINA U HE3HAUUTEIbHBIN.

PesynbTarhl aHanu3a pUCKOB JOJDKHBI OBITH NpEACTaBIEHBbl B BHUJE TAOJIUIBI PUCKOB,
YIOPSAJOYEHHBIX 110 CTEMEHH BO3MOXKHOrO yumiep6a. B Tabi. 3.6 mpuBeneH ymnopsioueHHbIH
CIHMCOK PUCKOB, ONMUCAHHBIX B TaOiy. 3.5; TaM e yKa3aHbl BEPOATHOCTH ITHX PHUCKOB. 3/€Ch
BEPOSATHOCTH PUCKOB M CTENEHb yliepda OT HUX yKa3aHbl IIPOU3BOJIbHO. Ha mpaktuke s ux
ompeneneHuss HeoOxoauma moapoOHas WHpopMmaius O mpoekte, TexHojoruu cosnanus [10,
KOMaH/ie pa3pabOTYMKOB U O CaMOM OpraHu3aluu.

Tabmuma 3.6 - Ciicok pUCKOB MOCTE TPOBEICHUS X aHATN3a
Puck Bepostaocts  Crenens yiep6a
@uHAHCOBBIE 3aTPyJHEHUs B OpraHu3anuu npusenn K Huskas Karactpoduueckas
YMEHBIICHUIO OI0JKETa IPOEKTa
HeBo3moxxHO 10100paTh paOOTHUKOB ¢ TpeOyrommumcs Bwicokas Karactpoduueckas



npodeCCHOHATIBHBIM YPOBHEM

Benymuit pa3zpabotunk 3abonen B camoe Kputuueckoe CpemHss CepbesHnas
BpeMs

[IporpaMMHBIE KOMIIOHEHTBI, MCIOJIbB3yeMbI€ IOBTOPHO, CpenHss CeppesHas
UMEIOT J1e()eKThl, OTPAHNYMBAIOLINE UX (DYHKIIMOHATBHBIC

BO3MOKHOCTH

W3meHenuss TpeOoBaHMN TNPUBOAAT K 3HauuTeNnbHBIM CpenHss CeppesHas
MOBTOPHBIM PabOTaM IO MPOESKTUPOBAHUIO CUCTEMBbI

B opranmzanuu, Bemmodssomeidl  paspaborky 10, Bricokas CeppesHas

MpOM30ILIa  peopraHu3alusi, B  pe3yibTare Yero
WU3MEHUJINCH IPUOPUTETHI B YIIPABICHUH IPOEKTOM

ba3za naHHBIX, KOTOpass uCHoOJIb3yeTcsl B IporpaMMHOM CpenHss CepbesHnas
cucreMe, He oOecreunBaeT OOPaOOTKY OXKHIAEMOTO

o0beMa TpaH3aKITui

Henoonenku BpeMeHU BBITIOJTHEHMSI IPOEKTA Bericokas CepbesHas
CASE-cpenctBa HEBO3MOXKHO MHTETPUPOBATh € Ipyrumu  Bricokas Tepnumas
CPEICTBaMH MOJAEPKKHU IPOEKTA

[lepBoHavabHast HEUYeTKas ¢bopmymnupoBka Cpennsist Tepnumas

IIOJIB30BATCIBbCKUX Tp€6OBaHHﬁ MMpUBCJIa K 3BHAYUTCIIbHBIM
N3MEHCHHUAM CHUCTCMHBIX Tpe6OBaHHfI, MMPOsABUBIINXCA Ha
HO3JHUX CTadHuAX pa3p360TKI/I IIPOCKTa

HeBo3moxHO opranuzoBath HeoOxoaumoe oOyuenue CpenHss Tepnumas
IepcoHasa

CkopocTb BbIsiBIeHHs 1e(DeKTOB B cucteMe Huke paHee CpemHss Tepnumas
CIUTAHUPOBAHHOMU

Pasmep cuctempl 3HAUMTENBHO NIPEBBIMIAET IEpBOHA- BrIcokas Tepnumas
YaJIbHO paCCUUTAHHBIN

[Iporpammusrit xkox, reHepupyembiii CASE-cpenctBamu, CpenHsist HesnauurenbHas
HeapeKTUBEH

KoneuHo, Kak BEpOSTHOCTh PHUCKOB, TaK U BO3MOXHBIM ymiepd OT HHUX JOJKHBI
nepecMaTpuBaTbCs MPHU MOCTYIJICHUU JOTOJHUTENbHON HMH(pOpMAnMu 00 3THX pHCKax M IO
Mepe peau3alyuyd MEpOnpUATUN TO ympaBieHHi0 UMH. [losTomMy mogoO0HBIE TaOIUIBI PUCKOB
JIOJKHBI TIEPEEIbIBATHCS Ha KayKIOW NTEPALlUU IIPOLECCA YIIPABIECHUS PUCKAMH.

[Tocne mnpoBeneHHs aHaIW3a PHUCKOB OMNpPENENSIIOTCS Hanbojiee 3HAuMMble PHUCKH,
KOTOpBIE 3aTEM OTCJIEKUBAIOTCA HA MPOTSDKEHUWH BCETO CpOKAa BBINOJHEHUS IPOEKTA.
Onpenenenre 3TUX 3HAYUMBIX PUCKOB 3aBHCHUT OT UX BEPOATHOCTEW U BO3MOXHOrO yiiepba. B
o011eM ciyyae BCerja OTCISKUBAIOTCS PUCKH € KaTacTpO(UUECKUMH MOCIEACTBUSAMHE, a TaKxkKe
PHUCKH C CEphE3HBIM YIepOOM, 3HaUCHHE BEPOSITHOCTH KOTOPBIX BBIIIE CPEITHETO.

B HEKOTOpPBIX CTAaThAX PEKOMEHIYETCS ONpEeAeauTb U oTciaexuBarh 10 BepxHux"
PUCKOB, HO 3TO HE Bcerga oOOCHOBaHHas pexkomeHpaauus. KoiaumuecTBO pHUCKOB, KOTOpHIE
HE00XO0IMMO OTCIIEKHUBATh, 3AaBUCUT OT KOHKPETHOTO MPOEKTa. DTO MOXKET OBITh IMATh PUCKOB, &
MOXXET — mATHaAuaTb. Ho, KOHEYHO, KOJMYECTBO PHUCKOB, IO KOTOPBHIM IMPOBOIUTCS
MOHUTOPHHT, JOJDKHO OBITh 0003pHUMBIM. bBONBIIOE KOJMYECTBO OTCIICKHMBAEMBIX PHUCKOB
noTpeOyeT OrpoMHOr0 KoJudecTBa cobupaemoit wuHpopmanuu. W3 cmucka pHCKOB,
NPECTaBICHHBIX B Ta0. 3.6, [UIi MOHMTOpPHUHTA CleAyeT 0ToOpaTh T€ PUCKU, KOTOPbIE MOTYT
MIPUBECTU K KaTacTpO(PUUECKUM U CEPbE3HBIM MOCIEACTBUAM ISl Balllero MPOEKTa.

[InanupoBaHue puCKOB

[InanupoBaHue 3akialO4yaeTcs B ONPEACICHUH CTPATETHMH YNPaBICHUS KaXJbIM
3HAYUMBIM PHUCKOM, OTOOpPaHHBIM JUIi MOHUTOPHHIA TOCJE aHaji3a PUCKOB. 3JIeCh TaKkKe He
CYILIECTBYET OOIICTIPUHATHIX MOAXOA0B JUIsl pa3pabOTKM TaKUX CTpaTeruii — MHOTroe
OCHOBBIBaeTCsA Ha "dyThbe" M OINBbITE MEHeKepa mpoekTta. B Tabm. 3.7 moka3aHbl BO3MOXKHBIE
CTpaTeruy ynpaBiIeHUs] OCHOBHBIMU PUCKaMHU, IPUBEACHHBIMU B Ta0. 3.6.



Tabmuma 3.7 - Ctp

Puck
DUHAHCOBBIE TTPOOIEMBI

aTerHy yNpaBJICHUS] pUCKAMU
Crtparerus
[ToaroToBUTH KpaTKUH JOKYMEHT s PYKOBOJCTBAa OpraHU3allUM,

OpraHu3aIu MOKa3bIBAIONINN BaXHOCTh JAHHOTO TMPOEKTa IS JOCTHKEHUS
(bMHAHCOBBIX 1IeJIeH OpraHu3aIluu
[TpoGnembl [Mpenynpenuth 3aka3yuka O TMOTEHIHAIbHBIX TPYAHOCTIX U

HEKBATU(DUITUPOBAHHOT
0 mepcoHaja

BO3MOXKHOM 3aACPIKKE TMPOCKTA, PACCMOTPCTL BOIIPOC O IMOKYIIKC
IKOMIIOHCHTOB CHCTCMBI

Bose3snu nepconana

PeopranuzoBats paboTy KOMaHABI pa3pabOTYMKOB TakUM 0Opa3oM,
4TOOBl 00S3aHHOCTH W paboTa YJICHOB KOMAHJBI NEPEKPHIBAIN PYT]
npyra, BCIEICTBHE 3TOTO pa3pabOTYMKU OyAyT 3HATh M TMOHHMATH
3a/1a4M, BHIIOJIHAEMbIE JPYTHMHU COTPYTHUKAMH

JledexTHBIC CUCTEMHBIE
KOMITOHCHTBI

3aMEHUTH IIOTCHIIMAJIBHO HG(l)GKTHI:IC CHUCTCMHBIC KOMITOHCHTH]
MOKYITHBIMH KOMIIOHCHTAMMU, I'apaHTUPYIOIIMMH Ka4CCTBO pa6OTBI

W3menenus TpeboBaHMi

[TorbiTaThCst  OompeAenuTb  TpeOOBaHUS,  Hamboyiee  BEPOSITHO
NOABEP)KEHHbIE M3MEHEHUSIM; B CTPYKType CHUCTEMBI HE OTOOpakaTh
IeTATbHYI0 HH()OPMAIIHIO

Peopranusanus [TonroroBuTh KpaTKUM [JOKYMEHT MJIs PYKOBOJACTBA KOMIIAHWH,
KOMIIaHUH- MOKAa3bIBAIOIIMM BaXHOCTh JAHHOIO TPOEKTa Ul JIOCTH)KEHUS
pa3paboTuuka (bMHAHCOBBIX LieJIel KOMITAHUH

Henocrarounas PaccMOTpeTh BO3MOXKHOCTH NMOKYIKH 0ojiee MPOU3BOAUTEIHHON 0a3bl
IIPOU3BOJUTEIBHOCTD NAHHBIX

0a3bl JaHHBIX

Henoonenkn  BpeMeHu PaccMOTpeTb BONPOC O  TOKYIIKE  CHUCTEMHBIX  KOMIIOHEHTOB,

BBITTIOJTHCHUS IIPOCKTA

CyecTByeT Tpu

MCCJIeI0BaTh BOBMOXKHOCTh MCITOJIb30BAaHUS TeHEpaTOpa MPOrPaMMHOTO
KOIa

KAaTerOpPHUU CTPATETUi YIIPABICHUS PUCKAMH.

1. CtpaTeruu npenoTBpaieHusi puckoB. CoriacHO 3TUM CTPATETHSIM CIEAYET TPOBOJAUTH
MEpPOIPHUATHSL, CHIKAIOLIUE BEPOSATHOCTH IPOSBICHHUsS PUCKOB. lIpuMepoM MOXKET CllyKUTb
CTpaTerus UCKIIOYEHUS OTEHIIUAIBHO 1e(DEKTHBIX KOMIIOHEHTOB, onucaHHas B Tabi. 3.7.

2. MuUHAMHA3AIIHO

HHbIE cTpaTreruu. HampaBieHsl Ha yMeHbIIEHHE BO3MOXKHOTO yinepOa

OT pUCKOB. [IpuMepoM CyKUT cTpaTerusi yMeHbIlIeHus yiiepda oT 00e3HH YJI€HOB KOMaH bl
pa3paboT4yrKoB (cM. Tabu. 7).

3. [InanupoBanue "aBapuiiHbIX" cuTyanuii. COrlacHo 3THM CTpaTerwsiM HEoOXO0IUMO
UMETh IUIaH MEPOIPUATHH, KOTOpPBIE CIEAYET BBINOIHUTH B CIydae IPOSBIECHUS PUCKOBOM CH-
Tyauuu. B tabn. 3.7 310 cTparerus moBeA€HUs MPU BOSHUKHOBEHMM (PMHAHCOBBIX MPOOJIEM Y
OpraHu3alMu-pa3paboTunKa.

MOHHMTOPHHT PUCKOB
MOHUTOPUHT PUCKOB 3aKJIOYAETCA B PETYJSIPHOM IEpecyeTe BEPOSITHOCTEH PUCKOB M
yiiep6a, KOTOPBI OHM MOTYT HaHecTd. J{Jisi 3TOro HeoOXOJUMO MOCTOSHHO OTCIIEKHUBATh (ak-

TOPLI, KOTOPBIC BJIUAIOT
OT TUTIOB pucka. B Tab.

Ha BEPOATHOCTh PUCKOB M BO3MOKHBIN ymIiepO. ITH (akTOpbI 3aBUCST
8 MpuBeIEHbI NPU3HAKH, KOTOPBIE TOMOTAIOT ONPEAEIIUTD THUIl PUCKA.

Tabmuua 3.8 - [Ipu3HaKu pucKoB

Tun pucka [Tpr3Haku

TexHomornueckue 3alepKKM B TOCTaBKE OOOPYIOBAHHSI WM TPOTPAMMHBIX CPEICTB

pHUCKH nojaAep kKU Tmporecca co3ganus [10, MHOro4YucCIEHHbIE JOKYMEHTH-
OBaHHBIC TEXHOJIOTHYCCKHE MPOOIEMBI

Pucku, cBs3aHHble ¢ HH3KO€ MOpajgbHOE COCTOSIHME II€pCOHaja, HATAHYTbIE OTHOIICHUS

MEPCOHAIIOM MEXIy YJICHAMH KOMAaHJIbI Pa3pabOTUYMKOB, HU3KOE KayeCTBO BBITIONH

HEHHOHN pabOTHI




Opranu3zanoHHbIE
PUCKH

PasroBopel cpenud mepcoHara O T[AaCCUBHOCTM U HEIOCTaTOYHOM|
KOMIETEHTHOCTH BBICHIET0 PYKOBOJICTBA OPraHU3ALNH

WNHcTpymMeHTaIbHBIE
PHUCKHU

Hexenanue pa3pabOTYUKOB HCIOJIB30BATh IPOTPAMMHEIC CPEJCTBA|
moaiep K, HeoaoOputTenbHbie OT3bIBEI 0 CASE-cpeacTBax, 3ampochl
Ha 00JIee MOIIIHBIC HHCTPYMEHTAJIbHBIC CPEJICTBA

Pucku, cBs3aHHBIC
CUCTEMHBIMU
TpeOOBaAHUSIMU

HeoOxomumMocTh  mepecMOTpa MHOTHX  CHCTEMHBIX  TpeOOBaHUH,
HEIOBOJILCTBO 3akasunka [10

Pucku oriennBanusa

M3menenus rpaduka pabOT, MHOTOYHCIICHHBIC OTYETHl O HAPYIICHHUH

rpacduka pabot

MOHI/ITOpI/IHF PHUCKOB NOJIKCH OBITh HCIIPEPBIBHBIM IMPOLECCOM, OTCJICIKUBAIOIHUM XOI

BBIIIOJIHEHHUSI MEPONPUATHI 110 YIPABICHUIO PUCKAMH, IPU ITOM KaXKIbIi OCHOBHOM PHCK

HAOJIKCH paCcCMaTpuBaThLCAd OTACIIBHO.

BapI/IaHTI)I HHANBUAYAJIBbHBIX 3agaHui

1. B cooTBeTCTBMM C yKa3aHHOW MpeAMETHON 00JIaCTbIO U KJIAcCOM pa3pabaThiBaeMoit
WHPOPMALMOHHON CUCTEMBI pa3padoTaTh HH(POPMAIIMOHHYIO CHCTEMY.

Tabmuua 1 — MaauBuayanbHbIe 3a0aHus

No ITpeameTHas 061acTh Kimacc UC

1 Cknan MRP

2 [Ipon3BOACTBEHHOE NPEANPUITHE ERP

3 Toprosoe npennpusTre CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npeanpusTre B2C

6 [Topran B2B

7 CrpoutenibHOE IPEANPUATHE NC yuera

8 Briciiee yueOHOE 3aBe/IeHNE NC ynpaBnenust
9 WudpacTpykTypa npeanpusTus CIIIIP

10 | AnmapatHast HHPACTPYKTypa MPeITPUATHS DKCIepTHAsI CUCTEMA

2. B cooTBeTCTBUU C yKa3aHHON MpEIMETHON O00JacThi0O U KIAcCOM pa3padaThiBaeMOit
MH(GOPMAITMOHHON CUCTEMBI pa3pab0TaTh CTPATETHUIO YIIPABIICHUS IPOSKTOM.

2.1. IT-MeHeKMEHT MPUKIaIHON HHpOpMaIMOHHOM cucTembl kitacca CRM

2.2. IT-MeHEeDKMEHT — TpUKIagHOM  mHpOopMmammoHHOW  cuctembl  «llocTaBIMKH

NpEaApUATUS

2.3. IT-MeHeKMEHT NPUKIATHOW HHPOPMAIIMOHHOM CHUCTEMBbl YydeTa MpOTrpaMMHBIX

CPEeACTB NpPEANPUITHS

2.4. IT-MeHeKMEHT NPUKIATHON HH()OPMAITMOHHON CHCTEMBI TECTUPOBAHMS 3HAHUI
2.5. IT-MeHeKMEHT TpPUKIATHOW WH(POPMAIMOHHON CHUCTEMBI yuyeTa YCIeBaeMOCTH

CTYJICHTOB

2.6. IT-MeHeKMEHT NMPUKIAIHON HHPOPMAIIMOHHOM CUCTEMBI «BBITYCKHUK BYy3a»
2.7. IT-MeHeKMEHT NPUKIAJAHON MPOrpaMMbl y4eTa pecypcoB sl MHPOPMAIMOHHOMN

cucreMsl ki1acca MRP

2.8. IT-MeHeKMEHT MPUKIATHONH HMH(POpPMAMOHHON cucTeMbl «CaHaTOPHO-KypOpTHAs

ACATCIBbHOCTDL»

2.9. IT-MeHeKMEHT — NpUKIaAHONM  uHpopManuMoHHON  cucreMbl  «Peructpartypa

IIOJIHNKIINMHUKN)

2.10. IT-MeHem>XMEHT TpUKIAAHOW UHPOPMAMOHHON cucrteMbl «KoMmIbrOTEpHbII

Marasmut»



6. YAEBHO-METOJUYECKOE U HTHOOPMAILIMOHHOE OBECIIEYEHUE
JUCLMIIINHBI

6.1. IlepeyeHb OCHOBHOI U 1OTOJHUTEJIBbHOM JTUTEPATYPHI, HEOOXOAUMOI IS
OCBOCHUA JUCHUIIIMHBI

6.1.1. IlepeyeHb OCHOBHOI JINTEPATYPbI

bapeimieBa A.B., banaua K.B., T'onos P.C., Ilepenepsiee .M. UnnoBammu: YdeOHOe
nocobue / [lox obmi. pen. a.3.H., mpod. A.B. Bapwimesoit. — 2-¢ uzn. — M.: U3narenbcko-
ToproBas kopriopanus «/lamkos u K », 2018.

6.1.2. IlepeyeHb JONOTHUTEILHOM JIUTEPATYPbI
HNunoBanmoHHbli MeHeKkMeHT : kypc jekuui / FO.H. Kymnakxos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.@eneparu, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

6.2. IlepeyeHb y4eOHO-METOAUYECKOTO 00ecTiedeHHsI CAMOCTOSITE/ILHOI PadoThI
00y4YaOIIMXCS M0 TUCHUIJIMHE

1. Mertoandeckue yKazaHWsi TIO BBITIOJIHEHUIO TPAKTUYECKUX PAOOT MO TUCIUTIIMHE
«/HXeHepHbIE KEUCHI: OT NPAKTUYECKUX 3a/1a4 K MHHOBALMOHHBIM PELIEHUAM.

2. Meroanyeckne peKOMEHAAUUU ISl CTYAEHTOB IO OPTraHU3aIlMU CaMOCTOSITEIbHOM
paboTel Mo nucruruinHe «HXeHepHble KEWChl: OT MPAKTHYECKUX 3aJad K MHHOBAIMOHHBIM
PELICHUSIMY.

6.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
I/IHTepHeT, HCOﬁXOI{l/IMLIX OJIA OCBOCHUA JUCHUITJIMHDBI

1. YauBepcuretckas 6ubanoreka online. http://www.biblioclub.ru.

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

3. DnextponHas 6ubmorexka CKDY .. http://catalog.ncstu.ru.

4. T'ocynmapcTBeHHas MyOJW4YHAsh HaydyHO- TexHudeckas Omonmmorexka Poccuu. (I'TIHTH

Poccun). www.gpntb.ru.



http://www.gpntb.ru/
http://www.biblioclub.ru/
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