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BBEJIEHUE

B Merogmueckux — yKazaHHSX ~ COAEPXKATCS  MaTepuaibl, HEOOXOAWMBIC IS
CaMOCTOSITENIbHOW TOATOTOBKU CTYJICHTOB K BBIMOJHEHHUIO JabopaTOpHBIX paboT. B omucanue
7a00paTOpHBIX padOT BKIIOYEHBI IeJdb pPaOOTHI, TOPSIIOK €€ BBIMONHEHHS, PacCMOTPEHBI
TEOpPETUYECKHE BOMNPOCHI, CBSI3aHHbIE C peaJn3alldeil IOCTaBICHHBIX 3aJad, MpUBEICHA
HeoOXoauMast TUTeparypa.

Mertoanuyeckre ykasaHHMs TOCBSIIEHBI Kypcy «MojenupoBanue HWHGOPMAIMOHHBIX
cucteM oOpabOTKH MU(PPOBOTO KOHTEHTa». YTPABIATH JIOJbMHU CJIOXKHO. YTIPABIAThH JIOABMHU
3¢ (PEKTUBHO — HEUMOBEPHO CJIOKHO. I[loaTOMy MBI H300peTaeM | CMEIIMBaeM pa3HbIe
MPAKTHKH, aJTOPUTMBl W TEXHOJOTHH KOHTPOJS, OIEHKH pe3yibTaToB Tpynaa. Ilepexommm
OT YCTapeBUIMX METOJIUK K HOBBIM, CTapaeMcsi Y4eCTb BCE€ HIOAQHCHI U PUCKH, TPaTUM BpeMs
Y pecypchl Ha TUTAHUPOBAHUE BMECTO paOOTHI IO HAKATAHHOM.

W3 MHOXecTBa METOAOJIOTUI HyKHa OJlHA ONTHMajbHas U HACTPOCHHAs JIMYHO IO HAc
u Ham mpoekT. OIHO JeNo BBHIMONHATH IMAOJOHHBIC 3a7add CTPOTO TI0 CKPUIITAM W3 KHUTH,
Jpyroe — MeETOJOM MpoO M OMMOOK BbIpadaThIBaTh CBOM CIIELUAIbHBIE MHCTPYMEHTHI IS
ydera npuoputeToB koMnanuu. [loatomy npoextHsiit MmenexmenT (PM), To ecth MeTo00TUS
yIpaBJIeHUs] KOMIIAHUEH C JleleHueM Bceil paboThl Ha MPOEKThl, CTAHOBUTCS MOMYJISPHBIM
BO BCEX OTpaciIfX.

MHorue KOMIIaHHU TOJIBKO ceilyac MepexosT OT Kiaccuyeckoi (oTpaboTaHHas, 4acTo
OIOpOKpaTH4YeCKasi  CXeMa) K MPOEKTHOM (Kakaasi — 3ajada  OTACIBHO,  JIeJICTMPOBAHUE
OTBETCTBEHHOCTH) MOJIEH yIpaBiaeHust. OO MEHEPKMEHT JJIs IPEeIIPUHIUMATEINS CBOJUIICS
K TOMy, 4YTO €CThb PYKOBOJHUTEIb U UCIIOJHUTENb 3aJauyd. JIMCIMIUIMHA B3aUMOJCHCTBUS
3aBHCeNa OT TOro, Kak MponucaHo B mabsoHe. [11a6noH e OblT BOUT B pa3yMbl BCEX OJAMHAKOBO
aet atak 20-30 Hazaa. TosnbKo 3TOT 11a0JIOH YK€ HE IPUMEHHUTH K HOBBIM YCIIOBUSIMU MHUPOBOIO
PBIHKA.

HcTopryeckn Bce HAYaJIOCh C TOTO, YTO B TIEpHOJ] iepecTpoiiku 90-X TOIOB cama JIOTHKA
BelicHUsl Ou3Heca Obla HapyllleHa HACTOJIBKO, YTO IOMBITKM HOCTPOMTH HOBYIO padbouyro
KOHIICTIITUIO YTIPABJICHUSI B MIJUICHUYM CO3JAJIM TEPMUH «KOMITAaHHSI-OHOTHEBKaY. KoHnenmmun
TaKUX KOMIAHMHA MPOBEPSUTUCh HAa MPOYHOCTh U TOJNBKO ojHAa M3 10 komMmaHuii cyliecTBoBaia
6onpmie momyroga B 2000-x. IlapamienbHO OCTaBaJuCh MHOTOJIETHHE —MPEANPUSATHS,
KapJIMHAJILHO MEHSSICh KaXK/Able JIEeT 5 YTOObI BBKUTh B MIEPHOJ] IEPEMEH.

B 2010-x nHopManMOHHBINA B3pbIB UHTEPHETA ClEJall JOCTYIHOW BCIO Pa3pO3HEHHYIO
6a3y HapaOOTOK €BpOIEHCKOro M aMepuKaHCKOro OusHeca. M3 TOHH moje3HOH u MyCOpHOH
UHPOPMALIUU BPOAE «YTO TAKOE YNpaBICHUE MPOCKTAMU U COBPEMEHHBI MEHEIKMEHT, «KaK
pacmnpenenatb  OO0S3aHHOCTH,  MPABWIBHO  MpEAyraablBaTh W COKpamiaTb  PHCKU»
NpeANpPUHAMATENIM 70 CHX TIOp BBIOMPAIOT KPYNHIBl 3HAHWA, NPUMEHHUMBIX HMEHHO
B UX KOMIIAHUSIX.

Ceityac MBI CIIeIMM B HOBOCTSIX KaK NMPHOBLUIBHBIE KOPIOPALMU PACTyT W pacHaiaroTcs
Ha TMOJpa3ieTICHHs], TOKYIAIOTCS U MEPEKUBAIOT CTPYKTYpPHBIE CIUSHUS. 3a KOKIBIM aKTOM
KYTUTH-TIPOJI’KU OTJIeIa KPOETCSI CIIOKHASI CETh MPOEKTOB (TaKEThI, IPUIIOKEHUS, PACIIPECHUS
Ui Opay3epoB), CBSA3aHHBIX M0 pa3HbIM KpuTepusiM. Korja MEHSIOTCS KpPUTEPHH, MEHSETCs
JICJIEHHUE MPOEKTOB Ha rpynmnbl. VIMEHHO M3MeHeHHe TpyNmupoBKH U cooOuiaroT Ham B CMU.
BayTpu e KxoMmaHuu nMpoJoiikaroT paboTaTh, a MPOEKTHI BEAYTCS HEMPEPHIBHO.

IT project management (PM)— »5T0 mucuMIUiiHa, YTO OOBEIUHSIET NPOLETYPHI,
MPUHILIUIIBI ¥ TIOJIUTUKY BeJeHus On3Heca. OHa pyKOBOJIUT MPOEKTOM OT pa3paOOTKH KOHIICTILUN
710 3aBEPIICHHS MTPOCKTA.

OO6muit  (QyHKUMOHANBHBIN) ¥ MPOEKTHBIA MEHEKMEHT OTIMYaeTcsd TeM, 4YTO
(YHKIIMOHATBHBIA MEHEIPKMEHT cTtabuieH. Ero menb: momjaepkath U MPUYMHOKUTH KauCTBO U
3¢ (}eKTUBHOCT, MpPOTpaMMHOrO MpoAykTa. EcTh oTpaboranHbli 11a0J0H, OH paboTaer
1OCTOSHHO. [IpOEKTHBI MEHEHKMEHT U3MEHYHB. LeJh IpOeKTHOTO MEHEKMEHTA: JOCTUTHYTh
pe3ylnbTaTa Jt000i 11eHO#, yunuThiBas, uTo ecTh deadline.



[IpuunHOil mepexona oOT o0IIEro MeHe[KMeHTa K PM  wamie npyrux CTaHOBHTCS
HAJe)KHOCTh — BMECTO OTHOCHUTEIBHOW aOCTPaKTHOM MEpPCHEeKTUBBI K MpeacKa3zyeMbIM
pe3ynbTaram.

MexnyHapoanas  Accoumanus — Ynopasnenuss  Ilpoexkramu  (IPMA)  mposena
UCCIIEJOBAHKE, II0 pe3yjibTaTaM KOTOPOIO HOBBIM IMOAXOJ COKOHOMHUT BaMm okosio 20-30%
BpeMeHu u 15-20% pecypcos.

Yem ormnmuarorcss MHpopmanmonnsie TexHomoruu ot apyrux otpacneit? Cyas mo UT-
(dbopymam, 3aBHUCHMOCTBIO MPOrPaMMHUCTOB OT raj)K€TOB, JOPOTOr0 Chipa U BO3MOXHOCTHU
noexate Ha bamu. BupryanbHOCTBIO Bcell palOThl U €€ pe3yabTaToB, HEBO3MO>KHOCTBIO
WCIIOJIb30BAaHUsl TPOrpaMMbl 0e3 JJeKTpuyecTBa BTopoAe. BaxHocThio s  Oyaymmx
IOKOJICHUH BCEX HAYYHBIX JOCTH)KEHHH, YTO BO3MOXKHBI TOJBKO Onarojapsi KOMIbIOTEPHBIM
WHHOBAIIHSIM.

B crpoutenscTBe pe3ynbTarT CTaTUYHBIN, B IPOLYKTOBOW MHAYCTPUM — HCYEPIIAEMBIH,
a MporpamMMmbl U BUPTYyajabHbIH MUP — OECKOHEUHBIN JUHAMHYHBIM pecypc, 3aBUCAIIUN TOJIBKO
OT HAJIM4Msl MHCTPYMEHTa JocTymna (rajxera u cetd). IloaTomy pa3paboTka KOMIBIOTEPHBIX
TEXHOJIOTHH 00s13aHa ObITh MPOyMaHHON U MPaBUIbLHONW N3HAYAIIBHO.

Vnpasienne MT-npoekramMu BKJIIOYaeT B ceOs KypUpYIOUIME 3a7add [0 YCTAaHOBKE
000pyIOBaHUS W MOACPHM3AIMU CETH, pa3pabOTKe MPOrpaMMHOTO OOECIeYEHUs, CO3AaHHI0
BUPTYaJIbHON Cpezbl M 00JauHBIM BBIUMCIICHUSM, CUCTEMaM YIIpaBJICHUs IAaHHBIMH U OM3HEC-
aHaJIUTHKE, BHepeHue apyrux UT-ycmyr.

B IT npoekTHBIN MEHEIKMEHT MOXKET UJITU IO TPEM KU3HEHHBIM LIUKJIAM IIPOEKTA!

1. IIporuno3upyemerii, oHxe waterfall. Tpagummonnsii  moaxon, naxe B2010-x
IPUMEHSAETCS Ha MOPSAAOK yalle Apyrux. [loaTanHbii IMHERHBINA alrOpUTM.

2. Utepannonnbiii. COBpeMEHHBIN  MMOJIX0Jl, B KOTOPOM pacimudpeHue ¢GyHKIMOHAIa
pa3pabaTbiBAEMOr0 MPOrpPaMMHOIO OOECIEYeHHs C KaXJbIM HOBBIM BBIIYCKOM B paMKax
IIPOEKTA.

3. AnanTuBsblil. Agile, Scrum u apyrue Metozsl. Llean koMnaHuM U cTpaTerust pa3BuTHs
MOKET MEHATBHCS HE3aBUCUMO OT ITEPBOHAYAIBHOIO IIJIAHA.

1. HEJIb U 3AJTAYU U3YYEHUA JUCHUTIJIMHBI

enpto ocBOEHMSI AMCUMILUIMHBI SIBIsieTcd (opMUpOBaHHE Habopa NMpodeccHOHANbHbBIX
KoMIleTeHIIMH Oyaymiero GakanaBpa rno HampasiaeHuto 09.03.02 MudopmamonHble CUCTEMBI U
TE€XHOJIOTHH.

3amaun OCBOGHMS AMCLUUIUIMHBL U3yYEHHE METOAO0B MOJETUPOBaHUS MH(POPMALMOHHBIX
cucteM o00pabOTKM 1M(PPOBOrO KOHTEHTa, OCBOCHHE HMHCTPYMEHTOB MOJEIUPOBAHUS
UHGOPMAIIMOHHBIX CUCTEM 00pa0OTKHU IHUPPOBOTO KOHTEHTA.

2. OBOPYJIOBAHUE U MATEPHAJIbBI

AnmapaTHble CpeJICTBA: IEPCOHANbHBIA KOMIIBIOTED;

[Iporpammubie cpenctBa Anbr Pabouas cranmums 10, Anet Pabouast cranmus K, Aner
«Cepsep», [Taket oducHbix mporpamm - P7-Oduc.

VY4eOHblii knacc ocHamieH IBM-coBMecTUMBIMH KOMIBIOTEPAMH, OOBEIWHEHHBIMU B
JOKalbHYIO0 ceTh. JlokanbHas ceTh y4eOHOro Kiiacca UMeeT MOCTOSHHBIN JoCTyn K cetu Internet
Mo BbIACNEHHON auHUHU. s mpoBeneHUs 1abOpaTOpHBIX pabOT HEOOXOIUWMO Cleayrollee
nporpaMMHOe oOecriedeHue: onepanroHHas cuctema AnbT PaGouas cranuus, maker o(UCHBIX
nporpamm P7-Odwuc.



3. YKA3AHMS 1O TEXHUKE BE3OITACHOCTH

[lepen wnawamom paboOTHI clieAyeT YOETUThCS B HCIPABHOCTH AIIEKTPOIPOBOJIKH,
BBIKJIFOYATEJIeH, ITENCEIbHBIX PO3ETOK, NMPH MOMOIIM KOTOPBIX 000pYyIOBaHHE BKIIOYACTCA B
CeTh, HAIMYUHU 3a3€MJICHUS KOMITBIOTEPA, €r0 pab0TOCTIOCOOHOCTH.

JUisi CHMKEHUS WM TPeNOTBpAIlleHHs] BIMSHHUA OINAcCHBIX M BPEAHBIX (PAKTOPOB
HEOOX0AMMO COONIOIaTh CaHUTApHBIE TpaBWIIA M HOPMBI, TUTHEHUYECKHE TpeOOBaHHSA K
MIEPCOHATIBLHBIM 3JIEKTPOHHO-BBIUMCIUTEIEHBIM MaIlIHHAM.

Bo wu3bexaHwe TMOBpEXACHUS W3OJSIMH TPOBOJAOB W BO3HUKHOBEHHUS KOPOTKHX
3aMbIKaHUW HE pa3pelaeTcs: BellaTh YTO-TU00 Ha MPOBOJA, 3aKPALIMBATh U OEIUTH LIHYpPHI U
MPOBOJIA, 3aKJIAABIBATh MPOBOJA M IIHYPHI 332 Ta30BbIe M BOAOMPOBOIHBIE TPYOHI, 3a Oarapen
OTONMTENBHOM CHUCTEMBbI, BBIICPIUBATH IITENCENbHYI0O BHJKY M3 PO3ETKH 3a IIHYp, YCUIHE
JIOJKHO OBITH MPHIIOKEHO K KOPITYCY BHIIKH.

JUIsl MCKITFOUEHUS MOPaXKEHUS AJIEKTPUUYECKUM TOKOM 3allpellaeTcsi: 4yacTo BKIIOYATh U
BBIKJTIOYATh KOMITBIOTEp 0€3 He0OXOAMMOCTH, MPUKACAThCS K AKpPaHy M K THUILHOW CTOpPOHE
OJIOKOB KOMIIbIOTEpa, paboTaTh HAa CPEJACTBAX BBIYMCIMTEIBHON TEXHUKH U TepupepuitHOM
00OpYJIOBaHUM MOKPBIMH pyKaMH, padoTaTh Ha CPEICTBaX BBIYUCIUTEIBHONW TEXHHKH W
nepudepuiitHoM 000pyIOBaHMH, HMEIOLIMX HApyLIICHHUs LEJIOCTHOCTH KOpIyca, HapylIeHHS
W30JSMU  TPOBOJIOB, HEWUCHPABHYI WHIMKAIMIO BKIIOYCHHUS TMUTAHUSA, C TPU3HAKAMH
JIEKTPUUYECKOT0 HANPSHKEHHUS Ha KOpIyce, KIACTh Ha CPE/CTBA BBIYMCIUTEIBHONH TEXHHKH U
nepudepuitHoM 060py10BaHUH TOCTOPOHHUE TIPEIMETHI.

3ampemiaercs  MOJ  HampsDKEHUEM  OYMIaTh  OT  MBUIM M 3arps3HEHus
3JIEKTPOOOOPYAOBaHHE.

Bo  wusbexxanue  mopakeHHs — DJIEKTPUYECKHMM  TOKOM, TP  MOJb30BaHUU
NEKTpONpUOOpaMu HEJb3sl KacaTbCsl OJAHOBPEMEHHO KaKHX-IH00 TpyOonpoBoJoB, OaTapeit
OTOIUICHUS, METAJUIMYECKUX KOHCTPYKIMH, COEIMHEHHBIX C 3eMJICH.

[Tocne oxoHuaHWst pabOTHI HEOOXOMUMO OOECTOYHMTH BCE CPEACTBA BBIYUCIUTEIHLHON
TEXHUKH U nepudepuitHoe obopyroBaHue. B ciydae HempepbIBHOIO ydeOHOro Iporecca
HE00X0IMMO OCTaBUTh BKIIOYEHHBIMH TOJIBKO HEOOX0IMMOE 000pYI0BaHHE.

4. HAUMEHOBAHMUE JIABOPATOPHBIX PABOT

Ne Tewmsbl | HanmeHoBaHue TeM TUCIUIUIMHBL, UX KpaTKoe coaepxkanue | Oovem | U3 HUX
JTUCITUTLIT 4acoB | MpPaKTHYEC
WHBI Kast
MOJATOTOBK
a, 9acoB
5 cemecTp
1 Tema 1. TexHomorumm MoaenUpoBaHUS HHPOPMAIMOHHBIX | 4
CUCTEM
2 Tema 2. WHCTpyMeHTallbHbIE CpEACTBA MOJCIUPOBaHUS | 4
WH(GOPMAIMOHHBIX CUCTEM
3 Tema 3. MoaenupoBanue OHW3HEC-TIPOIIECCOB MPEAMETHOM | 4
obnactu
4 Tema 4. MogenupoBanue HHGOPMAITMOHHOTO 00ECTICUCHUS 4
5 Tewma 5. Horanmu IDEFO, IDEF1, IDEF3 4
6 Tema 6. Mogenu ERD . DFD notauus 4
7 Tema 7. Texnonorun UML 4
8 Tema 8.  [Iuarpammbl  0OBEKTHO-OPHUEHTHPOBAHHOTO | 4
MOJEJIUPOBAHUS
9 Tema 9. PazpaboTka TEXHHYECKOTO 3aJaHHs 4




HToro 3a 5 cemectp 36

Hroro 36

4. COAEP) KAHUE JIABOPATOPHBIX PABOT

JlabopaTopHasi padora 1. TexHosornu moaeupoBanusi HHGOPMAIHOHHBIX CHCTEM

Leas padoThI: COCTaBUTh W MPOAHAIM3UPOBATH TPeOOBaHWS K HH()OPMAITMOHHON
cucTeMe; pa3padoTaTh TEXHUYECKOE 33/1aHKe Ha MPOCKTUPOBAHNE HHPOPMAIIHOHHOW CHCTEMBI.

OcHoBBI TEOPUH

[TpoGnembl, KOTOpbIE NPUXOMUTCS peIIaTh CHENUAIUCTaM B MPOIECCE CO3JMaHMs
IPOTPaMMHOTO OOECTIeYeHHs, OYEHb CIOXKHBL [Ipupoma STHX mpoOiieM He Bceraa ScCHa,
0cOOCHHO ecnu pa3pabaTbiBaeMas HpPOrpaMMHAsi CHUCTeMa HWHHOBAalMOHHas. B wacTHOCTH,
TPYAHO 4yETKO OIIMCaTh TE I[CflCTBI/I?I, KOTOPBIC HOOJDKHA BBIMIOJIHATE CHCTCMA. Onucanue
(YHKIMOHATIBHBIX BO3MOYKHOCTEH M OTpaHMYCHUH, HAKJIAJbIBAEMBIX Ha CHUCTEMY, Ha3bIBACTCS
TpeOOBaHUSMH K 3TOW CHCTEME, a caM Iporecc GOpMHUPOBAHUS, aHATN3A, JOKYMEHTUPOBAHUS H
HPOBEPKH 3THX (DYHKIMOHAIBHBIX BO3MOXKHOCTEH M OTpaHUUCHHUN — pa3pabOTKON TpeOOBaHHIA.

TpeOGoBanust moapa3AeNAIOTCs Ha MOJIb30BaTEIbCKUE U cucTeMHbIe. [lonb3oBarensckue
TpeOOBaHUSI — 5TO OIKCAaHWE HAa ECTECTBEHHOM sI3bIKe (IUIIOC TOSICHSIOMINE JUarpaMMbl)
(yHKIMH, BBIMOTHSAEMBIX CHUCTEMOH, W OrpaHUYEHUH, HakjaaeiBaeMbix Ha He€. CucTeMHBIC
TpeOOBaHUSI — ITO OMKMCaHHE OCOOEHHOCTEH CHUCTEMBI (apXUTEKTypa CHUCTEMBI, TPEOOBAHUS K
napamerpam 000pyIOBaHHS U T.J.), HEOOXOAUMBIX JUIs A((PEKTUBHON peann3anuu TpeOOBaHUI
TI0JTb30BaTEIS.

Pa3zpaborka TpedoBanmii

Pazpabotka TpeGoBaHUI — 3TO HpoIEecC, BKIIOYAIOUIMNA MEPONPUATHS, HEOOXOIUMbIe
JUIE  CO3JAaHWST W YTBEPXKACHHUS JIOKYMEHTa, COAEp)Kallero CHenu(uKanuioo CHCTEMHBIX
TpeboBaHuil. Pa3nuuaror yeTslpe OCHOBHBIX 3Tala nporiecca pa3paboTku TpeOOBaHUI:

aHaJIN3 TEXHUYECKOW OCYIIECTBUMOCTH CO3/IaHUS CUCTEMBI,

dbopMHUpOBaHKE U aHATIN3 TPEOOBAHUH,

cnenuuupoBaHue TPeOOBAHHI U CO3/IaHHE COOTBETCTBYIOIIEH TOKYMEHTAIINH,

aTTecTalys TUX TPeOOBaHUM.

Ha pucynke 1.1 moka3aHbl B3aWMOCBSI3M MEXIy OJTHMH OTallaMd H  PE3yJIbTaThl,
COITPOBOKIAIOIIME KaXKBIN 3Tl MpolLecca pa3paboTKU CUCTEMHBIX TpeOOBaHUI.

Ho mockonbpKy B mporecce pa3padOTKH CHCTEMBI B CHIIy Pa3sHOOOpPA3HBIX NPUYHMH
TpeOOBaHUS MOTYT MEHATHCS, YNpaBIE€HUE TpPeOOBaHUSAMM, T.€. MpPOLECC YIPABICHUA
U3MEHEHUSIMH CHUCTEMHBIX TpeOOBaHUM, SBIAETCS HEOOXOAWMOW COCTaBHOM  4YacCThIO
JEeSITebHOCTH 0 UX pa3paboTKe.

dopMHpPOBaHNE U AHAJIU3 TPEOOBAHMIA
CreayromuM 3TamoM Tpolecca pa3pabOTKU TpeOoBaHHI SBISETCA (HOPMUPOBAHHUE
(ompeneneHue) U aHATU3 TPEOOBAHUIA.
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Pucynok 1.1 Tlpomnecc pa3zpaboTku TpeboBaHUM

OO6o06mIeHHass MoJeNb Tporiecca (OpMHpPOBAHUS W aHAM3a TPEeOOBAHMI TOKa3aHA Ha
pucynke 1.2. Kaxkmas opraHum3aiiisi HCIOJB3yeT COOCTBCHHBIM BapHUaHT 3TOW MOJIEIH,

3aBUCAIIMNA OT “MECTHBIX (DaKTOPOB”: OMbITa PAOOTHI KOJUIEKTHBA pa3paOOTYMKOB, THIIA
pa3pabaTbIBa€MO CHCTEMBI, HCIIOIb3YEMbIX CTaHAaPTOB U T.JI.

Hayano
Npoyecca Cneunduunposarie
»|  TpeboBanmil
713 NpeAMeTHOI | Onpegenenve NlokyMeHTauus
obnacTi | npwopureros CHCTEMHBIX
/ TpeboBaHui
Cop Tpeboeatuit Fespalleive
p NpOTHBOPEYHit

Knaccudmkauus

TpaboBaHuii
Pucynoxk 1.2 Ilpomecc ¢popMupoBaHus U aHaau3a TpeOOBaHUI

ITponece popmupoBanus U aHanu3a TpeOOBAHUI MPOXOJUT YEPE3 PsAJ] FTATOB.

1. AHanu3 npeamMeTHON o0jacTh. AHAIUTUKHU JOJDKHBI M3YYMTh MPEIMETHYI 001acTb,
rzie OyeT 3KCITyaTHPOBATLCS CHCTEMA.

2. COop TpeOoBaHMi. DTO TMpOIECC B3aUMOJEHCTBHA C JHIAMH, (HOpPMHUPYIOIIHMMU
TpeboBanus. Bo BpeMs 3TOro nporecca npoaosKaeTcs aHajaIu3 IpeAMETHON 00JI1acTH.

3. Knaccugukanus tpeboBanuil. Ha 3ToM stame OGecdopmeHHbli Habop TpebOBaHUM
npeoOpa3yeTcs B JIOTHUECKH CBSI3aHHBIE TPYIIIBI TPEOOBAHHH.

4. Pa3pemenne mupotuBopeunii. bes comHeHHs, TpeOOBaHHMS MHOTOYHCICHHBIX JIHII,

3aHATBIX B Iporecce GopMHUpOBaHUs TpeOoBaHM, OyayT mpoTuBopeuuBbIMU. Ha 3TOM 3Tame
OIIPENIENIAIOTCS U pa3pelatoTcs IPOTUBOPEYHS Pa3IMYHOIO pPoJa.



5. Ha3nauenue npuoputeToB. B mobOom Habope TpeOoBaHuil oqHM U3 HUX OyayT Oonee
BaXKHBI, yeM npyrue. Ha sTom sTame cOBMECTHO C JuIAaMHU, (OPMUPYIOUIUMH TpeOOBaHUS,
OTIpeNIeNIAI0TCsl HanboJiee BaKHbIE TPeOOBaHMUS.

6. [IpoBepka  Tpebomanmit. Ha  sTom  »Tame  ompenmensercs WX  TOJHOTA,
NIOCJIEA0BATENBHOCTh M HEIPOTUBOPEUNBOCTb.

[Iponiecc hopmupoBanus U aHamu3a TPeOOBAHUN MUKIUYECKUN, C OOpPATHOW CBS3BIO OT
OJTHOTO 3Tamna K apyromy. Llukin HaunHaeTcs ¢ aHaiaM3a MpeIMETHON 00JacTu M 3aKaHYMBAETCS
npoBepkoit TpebGoBanuil. [loHumaHue TpeOOBaHMI MpEAMETHON 00NacTH yBEIMYUBAETCS B
KaXJIOM LIUKJIe rporecca (GopMUpOBaHUS TPeOOBaHUIA.

PaccMoTpuM Tpu OCHOBHBIX TOAXOAa K (OPMHUPOBAHUIO TpeOOBaHMI: METO.,
OCHOBAHHBIM HAa MHO>KECTBE OMOPHBIX TOYEK 3PEHUs, CLIEHAPUH U ATHOTpapUUECKUI METO/.

OnopHble TOYKH 3peHHs

Ilonxox ¢ MCHIONB30BaHUEM PA3IMUYHBIX OMOPHBIX TOYEK 3peHHs K pa3padoTke
TpeOOBaHUIl MPU3HAET pa3InyHble (OMOPHBIE) TOUKU 3pEHUsl Ha MPOOJIEMY U HUCIONB3YET UX B
Ka4yeCcTBE OCHOBBI ITOCTPOEHHSI M OpraHU3allu Kak mpouecca GopMHUpOBaHUsS TpeOOBAaHUM, Tak U
HETIOCPEJICTBEHHO CaMHX TPEOOBAHMIA.

Pa3nuynble MeTO/BI IpEUIararoT pa3Hble TPAKTOBKH BhIpaXKeHU "Touka 3peHus". Touku
3peHUsl MOKHO TPaKTOBATh CIEAYIOLIUM 00pa3oM.

1. Kak ucToyHMK HMHQOpPMALMU O CUCTEMHBIX IaHHBIX. B 3ToM cinyyae Ha ocHOBe
OIOPHBIX TOYEK 3PEHUSI CTPOUTCA MOJIENb CO3JaHMs U UCIOJIb30BaHUS JIaHHBIX B cucreme. B
nporecce GopMUpPOBaHUS TpeOOBaHUN OTOMPAIOTCS BCE TaKUe TOUKU 3peHUs ( U Ha UX OCHOBE
OIpeeIIAI0TCA JaHHbIE), KOTOpble OyAYyT CO3/1aHbl WM MCIOJIb30BaHbI NIPU pabOTe CUCTEMBI, a
TaKXke cnocoObl 00pabOTKM ATUX JTAaHHBIX.

2. Kak ctpykTypa npeacTaBieHui. B 3ToM ciiydae TOYKM 3peHUs pacCMaTpPUBAIOTCS Kak
ocobasi yacTh MojenM cucTeMbl. Hampumep, Ha OCHOBE pa3IMYHBIX TOYEK 3PEHHUS MOTYT
pa3pabaThIBaThCA MOEIH "CYIIHOCTH-CBA3B", MOJIETTN KOHEYHOT'O0 aBTOMAaTa U T.].

3. Kak mnosydarenu CHCTEMHBIX CEPBHUCOB. B 3TOM ciyuae TOYKM 3peHHUs SBISIOTCSA
BHEITHUMH (OTHOCUTEJIBHO CHCTEMBI) MOJy4yaTeNIIMU CUCTEMHBIX CEpPBUCOB. TOUKHM 3peHus
IIOMOTAIOT ONPEAETUTh JaHHbIe, HEOOXOIUMBIE JUISl BBIMOJIHEHUS! CUCTEMHBIX CEPBUCOB WM MX
yIpaBICHUS.

Haubonee 3¢(hekTHBHBIM MOAXO/IOM K aHAJIU3y TaKUX CHCTEM SIBJIIETCS UCIOJIb30BAHUE
BHEIIHMX  ONOPHBIX TOYeK 3peHus. Ha ocHoBe »3TOro moxaxoga  pas3paboraH
metox VORD (Viewpoint-Oriented Requirements Definition — omnpenenenue TtpeboBaHuil Ha
OCHOBE TOYEK 3peHus) s (OpMHUpOBaHHMA U aHaimu3a TpeOoBaHWi. OCHOBHBIC STaIlbl
metoga VORD nokazanel Ha pucyHke 1.3.

1. UnenTndukammus TOYEK 3pEHHs, IOJNyYalONIMX  CHCTEMHBIE  CEpBUCHI, U
UIEHTU(QUKALNS CEPBUCOB, COOTBETCTBYIOIUX KaX /10 TOUKE 3pEHHUS.

2. CTpyKTypupOBaHUE TOYEK 3PEHUS] — CO3[aHHE HEpPapXUH CTPYIIUPOBAHHBIX TOYEK
3peHust. OOIeCUCTEMHbIE CEPBUCHI NMPENOCTABIAIOTCS 0oJjiee BBICOKMM YPOBHSAM HEpapXuu U
HACJIEYIOTCSI TOUKaMH 3PEHUS HU3ILIETO YPOBHSL.

3. JIOKyMEHTHpOBaHHE OMNOPHBIX TOYEK 3PEHHUs, KOTOpPOE 3aKII0YaeTcs B TOYHOM
ONMCAaHUU UACHTU(DULIMPOBAHHBIX TOUEK 3PEHUS U CEPBUCOB.

4. OToOpakeHue CHUCTEMbl TOUYEK 3PEHHUs, KOTOpasl MOKa3blBAET CUCTEMHbIE OOBEKTHI,
OTIpeieNIeHHbIE Ha OCHOBE MH()OPMAIINH, 3aKJIFOYEHHON B OMTOPHBIX TOUKAX 3PEHHUS.

[ ) i A
L
ot CTpycTypUpOaaae Doeymenmipoaatmney Orofipaxesse
! TOYEE JDEHMA TO4EX 3DEHHA ¥ CHCTEME TOYEK JDEHWA

Pucynoxk 1.3 Merox VORD




IIpumep. Paccmorpum ucnonszoBanue Merona VORD Ha mepBbIX Tpex IIarax aHajau3a
TpeOOBaHMI A1 CHCTEMBI CHCTEMBI MOJICPXKKH 3aKa3a U y4eTa TOBapOB B OakaseitHoi n1aBke. B
OakaneitHOH JaBKe Ui KaXJ0ro ToBapa (PUKCUPYETCS MECTO XpaHeHHs (OmpeaesieHHast MOJKa),
KOJIMYECTBO TOBapa M €ro nocraBiiuK. Cuctema MoANep>KKH 3aKa3a W ydyeTa TOBAapOB JOJIKHA
oOecrieunBarh J00aBieHHe HWHPOpPMAlUM O HOBOM TOBape, HM3MEHEHHE WIN YyJAaJeHue
nHpopManuu 00 UMEKIIEeMCcs ToBape, XpaHeHue (Jo0aBlieHWEe, W3MEHEHHUE W YAAICHHE)
UHPOPMALIMU O TMOCTABIIUKAX, BKJIOYalOLIe B ceOs Ha3BaHHE (UPMBI, €€ ajapec U Tese(oH.
[Tpu moMon cucTeMbl COCTABIIAOTCS 3aKa3bl MOcTaBIIMKaM. KaxkIIbIi 3aKka3 MOXKET COAEPKATh
HECKOJIBKO MO3ULUH, B KaKJI0M MO3ULINN YKa3bIBalOTCSI HAMMEHOBAHUE TOBApPA U €r0 KOJINYECTBO
B 3aka3e. Cucrtema 1no TpeOOBaHUIO MMOJIb30BATENS (POPMUPYET U BBIIAET HA ME€YaTh CIETYIOIIYIO
CIPABOYHYIO HH(POPMAIIHIO:

CIIUCOK BCEX TOBAPOB;

CIIMCOK TOBapOB, UMEIOUINXCS B HATMYUY;

CIIUCOK TOBapOB, KOJIMYECTBO KOTOPHIX HEOOXOIUMO MOMOIHUTD;

CIIMCOK TOBapOB, IOCTABIISAEMBIX JAHHBIM MOCTAaBLIMKOM.

[lepBpiM 1m1aroMm B (QOpMUpOBaHUU TpPeOOBaHUM SBIAETCA HACHTU(UKALNS OMOPHBIX
Touek 3peHus. Bo Bcex meromax gopmupoBaHus TpeOOBaHUN, OCHOBAHHBIX HA HCIIOJIb30BAaHUU
TOYEK 3pEHUs, HaydaibHass WACHTHU(UKAIMSA SBIsEeTCS HauOosee TpyaHoW 3amaudeid. OguH U3
HOJXO0/I0B K UJCHTU(UKAIMN TOYEK 3PEHUS] — METOH "MO3roBoil aTaku', KOr/a onpenessoTcs
NOTEHLUAIbHBIE CHCTEMHBIE CEPBHUCHI W OpraHU3alli{, B3aUMOJICHCTBYIOIIME C CHUCTEMOM.
OpranusyeTcst BCTpe4a JIML, Y4YacTBYIOUIMX B (OPMUPOBAHMM TpeOOBaHMUH, KOTOpHIE
IpeiaraloT CBOM TOYKH 3PEHUS. OTHU TOYKU 3pEHUsS] MPEICTABIAIOTCS B BHJE AHArpammbl,
COCTOALICH M3 psifa KpYroBbIX oOjacTei, 0TOOpaKaroUMX BO3MOXKHBIE TOUKH 3peHus (puc. 4).
Bo Bpems "M03roBoii atraku" HE00X0IMMO UACHTU(DULIMPOBATH MOTEHIMAIBHBIE OITOPHbIE TOYKU
3peHMsI, CHUCTEMHBbIE CEpBUCBHI, BXOJAHbIE JaHHble, He(QYHKIHMOHAJIbHBIE TpeOOBaHMS,
YIPaBJISIOLIUE COOBITUS U UCKITIOUUTEIbHBIE CUTYaALUH.

Crenyromeil cranueil npouecca (opMupoBaHHus TpeOOBaHMI OyaeT HIEHTU(UKALUSL
OMOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 mokasaHbl B BUIE TEMHBIX KPYroBbIX oOiacTei) u
cepBUCOB (IIOKa3aHbl B BHJIE 3aTEHEHHBIX oOnacteil). CepBUCH JOJKHBI COOTBETCTBOBATH
ONMOPHBIM ToukaMm 3peHus. Ho MoryT OBITh cepBUCHI, KOTOpbIE HE IOCTaBIEHbl UM B
COOTBETCTBHUE. JTO 03HAYAET, YTO HAa HAYAJIBLHOM JTale "'MO3rOBOW aTaku'" HEKOTOPHIE OMIOPHBIE
TOYKH 3pEHUS HE OBUTH UICHTU(PHUIIMPOBAHBI.
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Pucynok 1.4 JluarpamMmma uneHTU(PUKAIIMA TOYCK 3PEHUS



B

TadIuLe

1.1

IIOKa3aHO

pacnpezeneHue

CEPBHCOB

IS

HEKOTOPBIX

UIEeHTU(DUIIMPOBAHHBIX Ha pPUCYHKE 1.4 Todek 3peHws. OAUH U TOT K€ CEPBUC MOXKET OBITh
COOTHECEH C HECKOJIBKUMU TOYKAMU 3PEHHUS.

Ta6nuna 1.1 - CepBUCHI, COOTHECEHHBIE C TOYKAMU 3PESHMS

Kauent NOKyInaTeJl | MOCTOSIHH | TOBap NMOCTABIIM | MpoaaBel | aAMHHUCT
b bIi K partop
noKynareJ
b
IIposepka | 3anecenue | [lomyuenue | [lpuem 3anecenue | [Ipomaxa Hoctym k
HaJTUYHS B CIIMCOK CKUJKU TOBapa B 6azy TOBapa Oaze
TOBapa KJINEHTOB JAHHBIX JAHHBIX
IToxynka [Tonyuyenue | 3aHeceHue [Teuars IIpoBepka
TOBapa uHpopmar | B 6azy qyeka CTaTUCTUKH
uu JAHHBIX
[Tonmyuenue Haznauenn Hoctym k ITepeonpen
Yyeka € IIEHbI KaTajory eJIeHHe
LICHBI
3aka3 Ilepeonpen [Tpoepka | OdopmieH
TOBapa eJIeHHE HaJIM4us ue 3aKasza
LICHBI TOBapa
3aHeceHue «IToxynmaem Odopmnen | [leuats
MOKyHaTe bl UK ue 3aKasza 3aKasa
S 1 CyMMBI «HETIOKyTa MOKYTaTes
MOKYTIKU B EMBIil» 10
6azy TOBap
JTAHHBIX

WNndopmanus, usBiedeHHas: U3 TOYEK 3pPEHUs, UCIOJb3yeTCsl NJs 3amoyiHeHus (hopm
H.IEIGJIOHOB TOYCK 3pPCHUA W OpraHu3aluu TOUYCK 3pCHHA B HCPAPXHIO HACJICIOBAHUA. 9t0
MO3BOJIIET YBUJCTH OOLIME TOUKH 3PEHHS U MOBTOPHO UCIOJIB30BaTh HH(OPMALIMIO B HepapXUU
HaCJICOJOBaHUA. CepBI/ICBI, JAaHHBIC U YIIPAaBJIAIOMIAA PIH(l)OpMaI_[I/I}I HaCJICAYOTCA IMOJAMHOXCCTBOM
Touek 3peHus. Ha pucynke 1.5 mokazaHa 4acTb HEpApXUU TOYEK 3PEHUS I CHUCTEMBI
HOJIEPKKHU 3aKa3a U y4eTa TOBapOB.

Bce Tourn 3peHua

NOCTaBLUHK

w

COTPYAHHKK

e

‘ ENHWEeHTHI

‘ ToBap

e

T

HOHCYNbTaHT

aAMWHKUCTPaTO

noxkynaTeno

MocToRHHBIM
noKkynaTtens

Pucynok 1.5 Hepapxus Touek 3peHus

ATtTecTanus TpedOOBaHMH

ATtTecTanus

IOJDKHA

IIPOJEMOHCTPUPOBATh,

qTo

TpeOoBaHUS

NENCTBUTEILHO

OTIpEICIISAIOT Ty CHUCTEMY, KOTOPYIO XOuUeT MMeTh 3aka3uuk. [IpoBepka TpeOoBaHMII BajkHa, Tak




Kak omMOKY B crnenudukanuu TpeOGOBaHUI MOTYT MPUBECTU K MEPEENIKEe CUCTEMbI U OOJBIINM
3aTpaTaMm, eciu OynyT oOHapyKeHbl BO BpeMs Ipoliecca pa3paboTKH CHUCTEMbl WM IOCIE
BBEJICHHUS €€ B KcIUTyaTanuio. CTOMMOCTh BHECEHUS B CUCTEMY M3MEHEHHH, HEOOXOAUMBIX ISt
yCTpaHeHUs OmMOOK B TpeOOBAaHMSAX, HAMHOTO BbIIIE, YE€M HCIpPaBIEHUE OIMIMOOK
NPOEKTUPOBAHUS WU KOJUpoBaHus. [IpyumHa B TOM, YTO M3MEHEHHE TpeOOBaHMN OOBIYHO
BJIeUeT 3a co00il 3HaUMUTENbHbIE U3MEHEHUS! B CUCTEME, MOCIIe BHECEHHSI KOTOPHIX OHA JI0JKHA
IIPOMTH MOBTOPHOE TECTUPOBAHHUE.

Bo Bpems mporecca aTTecTaluy A0JKHBI OBITH BBIOJIHEHbI Pa3IMyYHbIe THUIIBI POBEPOK
TpeOOBaHUIA.

1. IIpoBepka mpaBmwibHOCTH TpeOoBaHUM. [lop30BaTEIF MOKET CUMTATh, YTO CHCTEMa
HeoOXoIuMa Il BBIIIOJHEHUS HEKOTOPBIX OIpeneseHHbIX (yHKuuid. OJHAaKo IanbHeHIne
Pa3MBbIIIJIEHUS] U aHAJIM3 MOTYT MPHUBECTH K HEOOXOAMMOCTH BBEACHHUS JOIMOJHUTENbHBIX WIH
HOBBIX (yHKuMA. CHcTeMBbl NpeAHA3HAYEHBbl Ui Pa3HBIX I0JIb30BaTeNlell ¢ pa3IUuHBIMU
MOTPEOHOCTSAMHU, W TOATOMY HaOOp TpeboBaHWN OyneT MPeACTaBIATH COOOW HEKOTOPHIH
KOMIIPOMUCC MEX/1y TpeOOBaHUSMU MOJIb30BATENICH CUCTEMBI.

2. [IpoBepka Ha HempoTHBOpeuUBOCTh. Cnenudukanus TpeOoBaHUM HE JOJKHA
colepkaTb IMPOTUBOpeYMid. OTO 03HAYaeT, YTO B TpeOOBaHMAX HE JOIDKHO OBITh
IPOTUBOpEYAIMX APYr JAPYTry OrPaHWYEHUN WIM pa3JINYHbIX ONUCAHUN OJHOW M TOW XKe
CHUCTEMHOHN (YHKLUH.

3. [IpoBepka Ha mosHOTY. Cnienudukaius TpeOOBaHHUM TOJDKHA COACpKATh TpeOOBaHMSI,
KOTOpbIE ONPEAETSAIOT BCe CUCTEMHbIE (YHKLUU U OTPAHUYEHUS, HaJlaraeMble Ha CUCTEMY.

4. IIpoBepka Ha BbIIOJHUMOCTh. Ha OCHOBE 3HaHUS CYIIECTBYIOIIMX TEXHOJOIHM
TpeOOBaHUS JOJDKHBI OBITH NMPOBEPEHBI HA BO3MOXKHOCTh HX PEATBbHOTO BBINOJHEHHS. 37ech
TaK)Ke MPOBEPSIIOTCS BO3MOKHOCTU (DMHAHCUPOBAHUSA U TpaduK pa3pabOTKU CUCTEMBI.

CymiecTByeT psJ METOJOB aTTECTallMd TpeOOBaHUM, KOTOpPbIE MOXKHO HCIIOJIb30BaTh
COBMECTHO WJIN KaXbli B OTJEIbHOCTH.

1. O630p TpeboBanuii. TpeGOBaHUS CUCTEMHO aHATM3UPYIOTCS PELIEH3EHTaMH.

2. [IporoTunupoBanue. Ha 3Tom 3Tane npoToTUI CUCTEMBI JEMOHCTPUPYETCS KOHEUHBIM
HOJIB30BATESIM M 3aKa3zyuky. OHM MOTYT 3KCIEPUMEHTHUPOBATh C 3TUM HPOTOTHIIOM, YTOOBI
yOeIUThCS, YTO OH OTBEYAET UX MOTPEOHOCTSM.

3. 'eHepanust TecTOBBIX clieHapueB. B umpaeane TpeOoBaHMS JOKHBI OBITh TaKMMH,
yTOOBl MX pealu3allii0 MOXHO ObUIO NpoTecTHpoBaTh. Eciam TecTbl g TpeOOoBaHUM
pa3pabaThIBalOTCAd Kak 4acTh IpoLecca aTTeCTallid, TO YacTO 3TO MO3BOJSET OOHAPYXKHUTh
npobiembl B cnenudukanuu. Eciam Takue TECTHI CIIOKHO WM HEBO3MOXKHO pa3zpaboTarh, TO
OOBIYHO 3TO O3HAYaeT, YTO TPEOOBAHUS TPYIHO BBINOJHUTH M IO3TOMY HEOOXOJUMO HX
EPECMOTPETb.

4. ABTOMaTU3UPOBAaHHBIN aHaJIN3 HENpoTUBOpeunBOCTH. Ecin TpeOoBaHUs
NpPEACTaBICHbBl B BHJE CTPYKTYPHBIX WM (OPMAIBHBIX CHCTEMHBIX MOJENeH, MOXHO
UCIIONB30BaTh HMHCTpyMeHTanbHble CASE-cpencTtBa i1  NMPOBEPKM  HENPOTUBOPEYMBOCTHU
Mojenel. [l aBToMaTU3MpOBAaHHOM MPOBEPKU HENPOTUBOPEUMBOCTH HEOOXOJUMO MOCTPOUTH
6a3y mAaHHBIX TpeOOBaHMI W 3aTeM IPOBEPUTh Bce TpeOOBaHMS B O3ToW 0a3e JaHHBIX.
Amnanuzatop TpeOOBaHHN TOTOBUT OTYET 000 BCeX OOHAPYKEHHBIX TIPOTHUBOPEUHSIX.

[Tonbp3oBaTenbCcKke U CUCTEMHbIE TPeOOBaHUS

Ha ocHoBaHMM NOJTyuy€HHBIX MOJENEN CTPOATCS MOJIb30BaTEIbCKUE TPEOOBaHMS, T.€. KaK
ObUIO CKa3aHO B HayaJle OMKMCAHNE HAa €CTECTBEHHOM SI3bIKE (DYHKIIMH, BHIIOIHIEMbIX CUCTEMOH,
Y OTPaHUYCHUH, HAKJIAAbIBAEMBIX Ha HEE.

[Tonp3oBarenbckue TpeOOBaHUS JOJDKHBI ONUCBHIBATH BHEIIHEE IOBEJCHHE CHCTEMBI,
OCHOBHBIE ()YHKIIUU M CEPBUCHI NIPEJOCTABIISIEMbIE CUCTEMOM, €€ HeyHKIIMOHAIBHbBIE CBOMCTBA.
Heo6x0a1M0 BBIICINUTH OMOPHBIE TOYKU 3pEHHS U CIPYNIIUPOBATh TPEOOBAaHUS B COOTBETCTBUU
¢ anmu. [lonp3oBaTenbekue TpeOOBaHMS MOKHO O()OPMHUTH KaK MPOCTHIM NMEPEUHCICHUEM, TaK U
UCIIOJIB3YSl HOTALMIO BAPUAHTOB UCIIOJIb30BaHUS.

Jlanee cocTaBISIFOTCS CUCTEMHBIE TpeboBaHust. OHM BKIIIOYAIOT B ce0:



1. TpeGoBaHMs K apXUTEKType CUCTeMbl. Hampumep, 4uCiIo U pa3MelIeHne XpaHwiuil 1
CEpPBEPOB MPHIIOKEHHIA.

2. TpeboBanust k mapameTpaM oOopyaoBanus. Hampumep, dYactoTa mpoIECCOpPOB
CEPBEPOB W KIIMEHTOB, 00BEM XPAHWIIUII, pa3Mep ONEPATUBHOW M BUICO IMAMSTH, MPOITYCKHAS
CIOCOOHOCTH KaHayia U T.J.

3. TpeOoBanmsi K TapaMeTpaM CHCTeMbl. Hampumep, Bpemsi OTKJIIMKa Ha JICHCTBUE
MONIb30BATENs, MAaKCUMANbHBI pa3Mmep mepeaBaemMoro Qaiina, MakcuMaiabHash CKOPOCTh
nepeady JaHHBIX, MAKCUMAITEHOE YUCIIO OJJHOBPEMEHHO pabOTaIONINX MOJB30BaTEICH U T.I.

4. TpeGoBaHUs K IpOrpaMMHOMY UHTep(heECy.

5. TpeboBanusi Kk  CTpykType  cucrembl.  Hanpumep,  MacmrabupyemocTp,
pacnpenenéHHOCTh, MOAYJIBHOCTh, OTKPBITOCTD.

MacCIITa0UPyeMOCTh — BO3MOXHOCTh PACHpPOCTPAHEHUS CHUCTEMBI Ha OOJIbIIOE
KOJIMYECTBO MAIlIMH, HE MPUBOASAIIAS K MoTepe paboTocrnocoOHOCTH U 3PPEKTUBHOCTH, MPHU
9TOM CIIOCOOHOCTh CHCTEMBI HApallWBaTh CBOIO MOIIHOCTH JOJKHA OIPEICISTHCS TOJBKO
MOIIIHOCTHIO COOTBETCTBYIOIIETO aNapaTHOro 00eCIeYeHHs.

pacmpeneseHHOCTh - CHCTeMa JOJDKHA TOAJEP)KUBATh pacTpeieléHHOe XpaHEHUE
JAHHBIX.

MOJIYJIBHOCTh - CHCTEMa JIOJDKHA COCTOSITh M3 OTIEIBHBIX MOJYJICH, HHTETPUPOBAHHBIX
MEXy COOOH.

OTKPBITOCTh - HAJIMYUE OTKPBITHIX HHTEPHEHCOB JUIsI BO3MOXKHOW JOPaOOTKU H
UHTETpaINH C APYTUMU CUCTEMaMH.

6. TpeOoBaHMs IO B3aUMOJICHCTBUIO M MHTETPAIMH C JIPYTUMHU cUcTeMamu. Hampumep,
UCTIONB30BaHue oO0IIel 0a3pl JaHHBIX, BO3MOXKHOCTH MOJYYEHHS [aHHBIX W3 0a3 JIaHHBIX
OIPEACIIEHHBIX CUCTEM U T.[I.

TexHuueckoe 3aJaHue

TexHudeckoe 3aJaHue MPEACTABISET COOOM JOKYMEHT, B KOTOPOM C(HOpMYIMPOBAHBI
OCHOBHBIE 1I€TTH pa3paboTKH, TpeOOBaHMS K MPOrPaMMHOMY HPOAYKTY, OIMpENeieHbl CPOKU U
3Tanbl pa3paboOTKU U PETIIAMEHTHPOBAH MPOIIECC TPUEMO-CAATOUHBIX UCIIBITAHUN. B pazpaboTke
TEXHUUYECKOTO 3a/JaHUsl Y4YaCTBYIOT KakK IIPEICTABUTEIM 3aKa3uMKa, TaK U NPEIACTABUTEIU
UCIIOJIHUTENA. B OCHOBE 3TOro JIOKYMEHTA JIeKAaT MCXOJHBIE TpeOOBaHMs 3aKa3uWKa, aHaJIU3
NIEPEIOBbIX JTOCTMIKEHUM TEXHHUKH, PE3yJbTaThl BBIMOJHEHUS HAy4YHO-HCCIEN0BATEIBCKUX
pabdoT, MpeANPOEKTHBIX UCCIEA0BaHNMN, HAYYHOT'O IPOrHO3UPOBAHMS U T. II.

IMopsinok pa3paGoTKu TEXHUYECKOT0 3aaHUsI

PazpaboTka TEXHHYECKOTO 3a/laHMsl BBHITOIHACTCS B CIEAYIOMIEH MOCIeN0BATEIHHOCTH.
[Ipexxme Bcero ycraHaBIMBAIOT HAOOp BBINONHAEMBIX (YHKIMNA, a Takke IMepedyeHb |
XapaKTePUCTUKA MCXOAHBIX JaHHBIX. 3aTeM OMPENENAI0T TIepeYeHb pe3yiabTaToB, HX
XapaKTEPUCTUKHU U CTIOCOOBI MPEICTABICHUS.

Jlaree yTOUHSIOT cpeay QYHKIIMOHUPOBAHUS MPOTPAMMHOTO 00SCTICUCHHUS: KOHKPETHYIO
KOMIUICKTAIIMIO U TapaMeTpbl TEXHHUYECKHX CPEACTB, BEPCHIO HCIIOJIb3YyeMOH OmepalnoHHON
CHUCTEMBl W, BO3MOXHO, BEpCHUM M TapaMeTpbl JPYroro YCTAHOBJIECHHOTO MPOTPAMMHOIO
obecrneveHus, ¢ KOTOPbIM MPEICTOUT B3aUMOACHCTBOBATh OYIyIlIEMY TPOrPAMMHOMY MPOIYKTY.

B cnywasx, korma paspabareiBaeMoe MpPOTpaMMHOE OOecriedeHHe COOMpAeT M XPaHHT
HEKOTOPYI0O HMH(POpPMAIMIO WM BKIIOYAeTCsl B yIOpaBlIeHHE KaKUM-THOO TEXHUYECKUM
MPOIIECCOM, HEOOXOIMMO TaKXe YETKO PEriaMeHTHPOBATh JCUCTBUS MPOTPAMMbl B CIIydae
c60eB 000pyAOBaHUS U IHEPTOCHAOKEHUSI.

1. O61ue nosoxeHus

1.1. Texunueckoe 3aganue oGpopMIIIOT B cooTBeTcTBHM co cTanaaproM ['OCT 19.201-
78, TOCT 34.602-89.

1.2. Jlng BHECEHUS] U3MEHEHU U JTOTIOJIHEHHUI B TEXHUYECKOE 3aJJHHE Ha MOCIEIyIOIINX
CTaAusX pa3pabOTKU MPOTPaMMBbl WM TPOrPAMMHOTO U3JIETUS BBITYCKAIOT JOMOJTHEHUE K HEMY.



CornacoBaHue M YTBEpXJCHHE AOMOJIHEHUS K TEXHHUYECKOMY 3aJaHHMIO MPOBOJSAT B TOM JKe
MOPSIIKE, KOTOPBIH YCTAHOBIICH JIJISl TEXHUYECKOTO 3a/1aHUSI.

1.3. TexHuueckoe 3aJaHue JOJDKHO COJEPKATh CIEAYIOIINE Pa3/Iebl:

1) obmme cBeeHMS;

2) Ha3HAuUEHHE U LIETN CO3AaHus (Pa3BUTH) CUCTEMBI;

3) xapakTepuUCTHKa 0ObEKTOB aBTOMATH3AIINH,

4) TpeOOBaHM K CUCTEME;

5) cocTaB u conepxkaHue paboT MO CO3/IaHUI0 CUCTEMBI,

6) MOPSIIOK KOHTPOJISL U IPUEMKH CUCTEMBI;

7) TpeboBaHUs K COCTABY U COJAEPKAHHUIO PA0OT MO MOATOTOBKE 00BEKTa aBTOMATHU3AINH
K BBOJIy CUCTEMBI B JICHCTBHE;

8) TpeboBaHUS K TOKYMEHTHPOBAHHUIO;

9) ucTOUHUKHU pa3pabOTKH.

B 3aBucuMoOCTH OT 0COOCHHOCTEH MPOTpaMMBbl WIIA TPOTPAMMHOTO H3JICIHS Oy CKAeTCs
YTOUHATH COJIEpXKAHUE Pa3AesioB, BBOAUTH HOBBIE Pa3/ieibl WK OOBEAUHATH OTJCIbHbIC U3 HUX.
[Tpr HEOOXOAMMOCTH TOTTYCKAETCS B TEXHUUECKOE 33aJaHHE BKITIOYATh TPUIIOKEHUSI.

2. ConepxaHue pa3aeioB

2.1. B paznene «O61mue cBeeHHs» yKa3bIBAIOT:

1) noiHOe HaMMEHOBAaHUE CUCTEMBI U €€ YCIIOBHOE 0003HAUYEHUE;

2) mmdp Temsl WK wudp (HOMep) 10roBopa;

3) HauMeHOBaHUEe  mpennpuAtuil  (oObenuHEHHH) pa3paboTyMka W 3aKa3yuKa
(TI0JTB30BaTEIS) CUCTEMBI M UX PEKBU3UTHI;

4) mepeueHb JAOKYMEHTOB, Ha OCHOBAaHMHM KOTOPBIX CO31aeTCsl CHUCTEMa, K€M U KOorja
YTBEPKJICHBI 3TH JIOKYMEHTBI;

5) nyaHOBbIE CPOKU Hayasla 1 OKOHYaHUS pabOThI [0 CO3AAHUIO CHCTEMBI;

6) cBezieHMs 00 UCTOUHUKAX U MOPsiIKe PUHAHCUPOBAaHUSI padoT;

7) nopsiiok oopMIIEHUS U MPEABSIBICHUS 3aKa3UUKy PEe3yJbTaToOB pabOT MO CO3JaHHIO
CHCTEMBI (€€ dYacTedl), MO H3TOTOBJICHUIO W HaJaJIKe OTACIBHBIX CPEICTB (TEXHUYECKHUX,
IPOTrpaMMHBIX, HH(OPMAIIMOHHBIX) U MPOTPAMMHO-TEXHUYECKUX (IIPOrpaMMHO-METOJMYECKUX)
KOMILJIEKCOB CHCTEMBI.

2.2.Paznen «Ha3nHauenne u 1enu co3laHUs (pa3BUTHS) CHUCTEMBD» COCTOUT U3
TIOJIPa3/IEIIOB:

1) Ha3HAUEHHE CUCTEMBI;

2) uenu co3JaHusi CHCTEMBI.

2.2.1. B mnoappaznene «Ha3HaueHue cHUCTEMBD» YKa3bIBaIOT BHUJ aBTOMATH3UPYEMOM
NesITeIbHOCTH (YTIpaBlieHHE, POSKTHPOBAHUE H T. II.) M NMEPEeYeHb OOBEKTOB aBTOMATH3AIMH
(0OBEKTOB), HA KOTOPBIX MPEAINONIAraeTCs €€ UCIOIb30BaTh.

2.2.2. B nogpasznene «llenu co3ganusi cucteMbl» MTPUBOASIT HAUMEHOBAHUS U TpeOyeMble
3HAUEHUS! TEXHUYECKUX, TEXHOJIOTMYECKUX, MPOU3BOACTBEHHO-DKOHOMUYECKHX WU JIPYTHX
nokaszaresieil O0ObEeKTa aBTOMATH3AlMH, KOTOPBIE JOJDKHBI OBITH JIOCTUTHYTHI B pe3yJIbTaTe
co3nanus VC, 1 yka3pIBalOT KPUTEPUU OLIEHKH JOCTHKEHUS 1IeNiel CO3/1aHusl CUCTEMBI.

2.3. B paznene «XapakTepucTHKN 00bEKTa aBTOMATU3ALUN TTPUBOJIST:

1) kpaTkue cBeaeHUs 00 OOBEKTE AaBTOMATH3ALMKA WM CCHUIKM Ha JIOKYMEHTHI,
coJiepKale TaKkyr HH(HOPMAIIHIO;

2) cBefieHUsT 00 YCJIOBHSX JKCIUTyaTalliM OOBEKTa aBTOMATH3AallMM U XapaKTePUCTHKAX
OKpYXaIoIIEeH Cpeabl.

[Tpumeuanue: [{ns CAIIP B pa3nene JOMONHUTENBHO MPUBOASIT OCHOBHBIE apaMeTPhl U
XapaKTEPUCTHKH OOBEKTOB MPOCKTUPOBAHHUS.

2.4. Paznen «TpeboBaHus K CUCTEME» COCTOUT U3 CIEAYIOIIUX MMOAPA3ICIOB:

1) TpeGoBaHMs K CUCTEME B LIEIOM;

2) TpeGoBaHus K GYyHKIUAM (3a/1a4aM), BHITIOTHSIEMBIM CHCTEMOIA;

3) TpeboBaHMs K BUIaM 0OCCIICUCHHSI.



CoctaB TpeOoBaHWIl K cHCTeMe, BKJIIOYaeMbIX B JaHHbIA pazgen 13 Ha UC,
YCTaHABIMBAIOT B 3aBHCHUMOCTH OT BHJa, Ha3HAUYEHHUS, CHEIUPHUUECKHX OCOOEHHOCTEH U
ycloBUH (YHKIIMOHMPOBAHUS KOHKPETHOH cUCTeMbl. B Kax1oMm mojpasjesne NpUBOAAT CCHUIKH
Ha neiictByromue HT], onpeaensromniie TpeboBaHUs K CHCTEMaM COOTBETCTBYIOIIETO BUIA.

2.3.1. B mompa3nene «TpeboBaHus K CUCTEME B 1IETIOM» YKa3bIBAIOT:

TpeOOBaHUS K CTPYKTYpe U (PYyHKITMOHUPOBAHHIO CUCTEMEI,

TpeOOBaHUS K YHCICHHOCTH W KBaJU(UKAIMM TEPCOHANA CHUCTEMBl U PEXUMY €ro
paboTHI;

NoKa3aTeay Ha3HAUYeHUS;

TpeOOBaHMS K HAJIEKHOCTH,

TpeGoBaHus 6€30IaCHOCTH;

TpeOOBaHUS K IPrOHOMHUKE M TEXHUIECKOH ICTETUKE;

TpeOOBaHUS K TPAHCTIOPTAOETBHOCTH JUIs NOABMKHBIX AC;

TpeOOBaHUS K AIKCIUTyaTallud, TEXHUYECKOMY OOCITYXKHBAaHUIO, PEMOHTY U XPaHEHUIO
KOMITOHEHTOB CHCTEMBI;

TpeOoBaHUs K 3aUIUTe HHYOPMALIMU OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA;

TpeOOBaHUS MO COXPAHHOCTH MH(POPMALIUU TIPU aBapUsIX;

TpeOOBaHUS K 3aIIUTE OT BIUSHUS BHEIIHUX BO3JICHCTBUM;

TpeOOBaHUS K MAaTEHTHON YUCTOTE;

TpeOOBaHUS 10 CTaHAAPTH3ANNN ¥ YHH(PHUKALINY;

JIOTIOJTHUTEIbHBIE TPEOOBAHMUS.

2.3.1.1. B TpeboBaHusiX K CTPYKTYpe U (PYyHKIIMOHUPOBAHUIO CUCTEMBI IPUBOISAT:

1) mepeueHb MOACUCTEM, X Ha3HAYCHHE M OCHOBHBIC XapaKTEPUCTUKHU, TPEOOBAaHUS K
YHCITy YPOBHEH HEepapXHH U CTENICHH [EHTPAIN3AIUN CUCTEMBI;

2) TpeboBaHUs K Crioco0aM M CPeACTBaM CBS3M Ui MHPOPMALMOHHOTO OOMEHA MEXIY
KOMITOHEHTaMH CHUCTEMBI;

3) TpeGoBaHUs K XapaKTEpUCTHKAaM B3aMMOCBS3€H CO3/1aBa€MON CHCTEMBI CO CMEXHBIMHU
CUCTEMaMHM, TpeOOBaHMsSI K €€ COBMECTUMOCTH, B TOM UHCJE yKa3aHHUsd O crocobax oOMeHa
uHpopmanueil (aBTOMaTHYECKH, IEPECHUTKOM TOKYMEHTOB, 110 Teie(oHy U T. I1.);

4) TpeOoBaHUs K pexuMaM (YHKIIMOHUPOBAHUS CUCTEMBIL;

5) TpeGoBaHMs MO JUATHOCTUPOBAHUIO CUCTEMBI;

6) MepCNEeKTUBBI PA3BUTHS, MOJICPHU3AIINHN CUCTEMBI.

2.3.1.2. B TpeboBaHMsAX K TmoKazarenasiM Ha3HadeHus MC npuBOAST 3HadyeHUs
apaMeTpoB, XapaKTEPU3YIOIINE CTENIEHb COOTBETCTBHSI CUCTEMBI €€ Ha3HAYEHMUIO.

Jlia UC ynpaBiieHus: yKa3bIBaroT:

JIOITyCTUMBIE TIPeIeIIbl MOJCPHHU3AIMH U PA3BUTHUS CUCTEMBI;
BpPEMEHHbBIE XapaKTEPUCTUKHU, IIPU KOTOPBIX COXPAHAETCS] HA3HAYEHNE CHUCTEMBI.

2.3.2. B nonpasnene «TpeboBaHusi K BHAaM OOECHEYECHHS» B 3aBUCHUMOCTH OT BHIA
CHCTEMBI MPUBOJAT TPEOOBAHUSA K MaTeMaTHUYECKOMY, HH(POPMALIMOHHOMY, JTUHI'BUCTUYECKOMY,
IPOrpaMMHOMY, TEXHHYECKOMY, METPOJIOTHYECKOMY, OPraHU3allMOHHOMY, METOJUYECKOMY U
JpyTue BUJIaM 00eCIeYeHUs] CUCTEMBI.

2.3.2.1. lns MaTeMaTU4IeCKOTO OOECIIEYCHHsI CUCTEMBI IPUBOAT TPEOOBAHUS K COCTABY,
o0acTi NpUMeHEeHUs (OTpaHUYEeHUs) U CIIOCO0aM, UCIOIb30BaHUS B CUCTEME MaTeMaTHYECKHX
METOJIOB Y MOJIeJIEH, TUIIOBBIX AJITOPUTMOB U aITOPUTMOB, MOAJIEKAILUX pa3padbOTKe.

2.3.2.2. ]Insg nuHGOpMALIMOHHOTO 00ECIIeYeHUs] CUCTEMbI IPUBOJAT TPEOOBAHU:

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

2) K “”HPOPMALMOHHOMY OOMEHY MEX/ly KOMIOHEHTAMU CHCTEMBI;

3) Kk “HPOPMALIMOHHON COBMECTUMOCTH CO CMEKHBIMU CUCTEMAMU;

4) 1mo UCHONb30BaHUIO OOLIECOIO3HBIX U 3apErUCTPUPOBAHHBIX PECITyOIUKAHCKUX,
OTpacieBbIX KiIacCU()UKATOPOB, YHU(PHUIMPOBAHHBIX JOKYMEHTOB M KJIacCH(UKATOPOB,
JIeMCTBYIOIMX Ha JAaHHOM MPEANPUITUY;

5) IO MPUMEHEHUIO CHCTEM YIpaBlIeHHUs 0a3aMH JaHHBIX;



6) K CTpyKType mporecca cOopa, 00pabOTKM, Tepedadyd JaHHBIX B CHUCTEME U
MIPEJICTABIICHHUIO JJAHHBIX;

7) K 3aIIMTe JAaHHBIX OT Pa3pyLICHUN IpU aBapusiX U cOOSIX B SJEKTPONMUTAHUH CUCTEMBI;

8) K KOHTPOJTIO, XpaHEHHUI0, OOHOBIICHUIO 1 BOCCTAHOBIICHUIO JTAHHBIX;

9) k mnpouenype NpUAAHUS IOPUIMYECKON CHIIBI JIOKYMEHTaM, IPOIYLUPYEMbIM
texunueckuMu cpeactamu MC (B coorBerctBuu ¢ 'OCT 6.10.4).

2.3.2.3. Jlig JMHTBUCTUYECKOTO0 OOECHeueHHs CHCTEMbl NPUBOJIAT TpeOOBaHUSA K
MPUMEHEHHIO B CHCTEME S3BIKOB  IPOTPAMMHPOBAHHUSI  BBICOKOTO  YPOBHS,  SI3BIKOB
B3aMMOJICHCTBUS TOJb30BAaTENeH M TEXHMYECKMX CPEACTB CHUCTEMBI, a Takxke TpeOoBaHUS K
KOAMPOBAaHUIO W JCKOAMPOBAHWIO JAHHBIX, K S3bIKAM BBOJA-BBIBOJIA JAHHBIX, S3BIKAM
MaHMITyJIUPOBAaHMUsI  JaHHBIMH, CpPEJICTBAM ONHUCAHUSA MpeaMeTHOH oOmactu  (oObekra
aBTOMATH3AIIMN), K CITI0CO0aM OpraHU3aIiH JHAaJIora.

2.3.2.4. Jlns mporpaMMHOTO OOECIEeYEHHUs] CUCTEMbl MPUBOAST IMEPEUYCHb MOKYITHBIX
MIPOTPaMMHBIX CPEJCTB, a TAKXKe TPeOOBAHUS:

1) K HE3aBUCUMOCTH MPOTrPAMMHBIX CPEACTB OT ucnoibdyeMmbix CBT u onepannoHHOM
Cpenbl;

2) K KayecTBy NpPOTrpaMMHBIX CpEACTB, a TaKkXke K crocodaMm ero oOecrneyeHus u
KOHTPOJIS,

3) Mo HEOOXOUMOCTH COTJIACOBAaHUS BHOBb pa3pabaThIBa€MbIX MPOTPAMMHBIX CPEJCTB C
(hoHIOM aJITOPUTMOB U IPOIPAMM.

2.3.2.5. JInst TeXHUYECKOT0 00eCIeYeHus! CUCTEMBbI IPUBOJIAT TPEOOBaAHUS:

1) K BUAaM TEXHHYECKHX CPEICTB, B TOM YHCIIE K BUJaM KOMIUIEKCOB TEXHUYECKHX
CPeACTB, NPOTrPAMMHO-TEXHHYECKHUX KOMIUIEKCOB M JAPYTUX KOMIUICKTYIOUIUX H3AEIHH,
JIOITyCTUMBIX K HCIIOJIb30BAHUIO B CHCTEME;

2) k (GYHKIUOHATBHBIM, KOHCTPYKTHBHBIM U JKCIUTyaTal[MOHHBIM XapaKTepUCTUKAM
CPEICTB TEXHUYIECKOTO 00ECIIEUCHUS] CHCTEMBI.

2.3.2.6. JIna opraHu3almOHHOro oOecCreyeHHs MPUBOAAT TPeOOBaHHUS K CTPYKType U
GYHKIMAM — TIOApa3leNieHui, ydYacTBYIOIMX B  (YHKIMOHHUPOBAHWU  CHCTEMBl WU
o0ecreunBaroIuX IKCIUTyaTaluio;®

2.3.2.7. Jna wmeroguueckoro obecrneyenuss MC mpuBogaT TpeOoBaHHS K COCTaBY
HOPMAaTUBHO-TEXHUYECKON JOKYMEHTALlMH CHUCTEMBbl (MepeyeHb MPUMEHSEMBIX IIpH ee
(YHKIIMOHMPOBAHUH CTAaHIAPTOB, HOPMATHBOB, METOJIUK U T. 11.).

2.4. Paznen «CocraB U copepkaHue padoT MO CO3/1aHUI0 (Pa3BUTHIO) CUCTEMBD» TOJDKEH
CoJIepXKaTh MIEPEUYCHb CTAIUNA U ATANOB pabOT MO CO3AaHUI0 cucTeMbl B cooTBeTcTBUU ¢ [[OCT
24.601, cpoku MX BBITIOJHEHUS, MEPEUEHb OpraHU3allMil - HCIIOJHUTENEH paboT, CCHUIKH Ha
JOKYMEHTBI, TIOATBEPIKIAIOIINE COTIIACHE ITUX OPTaHM3allMi HA y4acTHE B CO3JIaHUH CHUCTEMBI,
WM 3aMKCh, OTPEEIIAIONIYI0 OTBETCTBEHHOTO (3aKa3UUK WM pa3paboTUHK) 3a MPOBEACHUE ITHX
pabor.

2.5. B pazgene «TpeboBaHus K COCTaBy M COACpPX aHHUIO PadOT MO MOJArOTOBKE 00BEKTa
aBTOMATH3aIlMA K BBOJYy CHCTEMBI B JICHCTBHE» HEOOXOAMMO MPUBECTH IMEPEUCHb OCHOBHBIX
MEPONPUITUIA M WX HCIOIHHUTENEH, KOTOPHIE CIeAyeT BHINOTHUTH MPH MOATOTOBKE OOBEKTa
aBToMaTtu3anuu Kk BBoay MC B nelictBue.

2.6. B cocra T3 na mpoektupoBanue MC mnpu HaIW4UMM yTBEPKACHHBIX METOIUK
BKJTIOYAIOT PUIIOKEHUS, CO/IePIKaIIINe:

1) pacuer oxumaaemMoit 3pPEKTUBHOCTH CUCTEMBI;

2) OLIEHKY Hay4YHO-TEXHUYECKOTO YPOBHS CUCTEMBI.

[Ipunoxkenus BKIOYAOT B cocTaB T3 Ha npoektupoBanue MC 1o corinacoBaHUIO MEXKIY
pa3pabOTYMKOM U 3aKa3YUKOM CHCTEMBI.

IIocTanoBKa 3a1a4u K JJadopaTopHoii padore 1

1. M3yuutsb npeanaraeMblii TEOpeTUYECKUI MaTepHUall.



2. [TocTpouTh ONOPHBIE TOUKH 3peHuUst Ha ocHOBaHUM MeTosa VORD nnst popmupoBanus
n a”anu3za TpeOoBaHWil. Pe3ynabTaToM MOKHBI SABHUTHCS [JBE JAMarpaMMbl: JuarpaMma
UACHTU(UKAIIMM TOYCK 3PEHUS U JMarpaMMa Uepapxun TOUeK 3peHHsl.

3. CoctaBuTh WH(POPMAIMOHHYIO MOJENb OYIyIIeH CHUCTEMBI, BKJIIOYAIONIYI0 B CeOst
ONHMCaHHe OCHOBHBIX OOBEKTOB CHUCTEMbl M B3aUMOJCHCTBUS Mexay HMMU. Ha ocHoBaHuMU
MH(OPMALIMOHHONW MOJIENH, JUarpaMmbl UACHTU(UKAIIMKY TOYEK 3PEHHUs, AUarpaMMbl HepapXuu
TOYEK 3peHusi CPOPMHUPOBATH TPEOOBAHMS MTOJIB30BATENS U CUCTEMHBIE TPEOOBAHMSL.

4. Ha ocHOBaHMU OMHMCAaHMSI CUCTEMbI, MH(POPMALIMOHHOW MOJEINH, MOJIb30BaTEIbCKUX U
CHUCTEMHBIX TpeOoBaHuil pa3paboraTh TexHuueckoe 3amanue (T3) Ha mnpoekTHpoBaHUE
nnopmannonnoit cucremsl (Ilpunoxxkenne A). T3 AOMKHO comep aTh OCHOBHBIE pa3ebl,
onucanusie B 'OCT 34.602-89.

5. OdopmMuth oT4eT 1o 1aboparopHoit padore. [IpeacTaBUTh OTYET JUTsT 3aITUTHL.

BapuaHThl HHAUBUAYAJIBbHBIX 321aHUI
B cooTBeTcTBHM C yKa3zaHHOW NpeAMETHON 00JacTbi0 M KJIACCOM pa3padaTbiBaeMoi

I/IH(I)OpMaL[HOHHOI‘;I CHUCTCMBI pa3pa60TaTL TCXHUYCCKOC 3aIaHNEC HA IPOCKTUPOBAHUC HcC.

Tabnuua 1.2 — MHauBUayaIbHEIC 3aJaHUS

No [IpenmeTHas 001acTh Kitacc UC

1 Ckiang MRP

2 IIpon3BOACTBEHHOE NPEAIPUITHE ERP

3 Toprosoe npeanpusaTue CRM

4 ToproBoe npeanpusaTre SCM

5 Toprosoe npeanpusTue B2C

6 IlopTan B2B

7 CTtpouTelbHOE IPEANPHUITHE HC yuera

8 Bericiiee yueOHOE 3aBEJICHUE NC ynpaaenust
9 HNubpacTpyKTypa IpeanpusTHs CIIIIP

10 | AnmapatHas HHQPACTPYKTypa NPEIPUITHS DKCIepTHAs CUcTeMa

Conep:xanue oTyera

[lo BhImosHEHHOUW paboTe coctaBisieTcss oT4eT. OTUeT BBHINONHSIETCS B 3JIEKTPOHHOM
Buzie. [1o BeIMOTTHEHHOMY OTYETYy NMPOBOAUTCS 3allUTa 1a00paTOpHOM paboTHI.

Otuer mo nabGopaTopHOW pPabOTEe HOKEH COCTOSTh M3 CIEAYIOUIMX CTPYKTYpPHBIX
JJIEMEHTOB:

TUTYJIbHBIN JIUCT;

BBO/IHAs 4aCTh;

OCHOBHAs 4YacTh (OmMHCaHWE padOTHI): TEXHHUYECKOE 3aJaHHe Ha MPOEKTHPOBAHHE
UH(POPMALIMOHHOM CUCTEMBI,

3aKJII0UY€HNE (BBIBObI).

BBozaHas yacTh oT4eTa 10JKHA BKIIKOYATh ITYHKTHI:

yCIIOBUE 3aJauu;

HOPSII0K BBITOJTHEHHUS.

IIPOrpaMMHO-aINapaTHBIE CPEACTBA, UCIOJIb3YEMBIE ITPH BBIIIOJIHEHUN PaOOTHI.

3ammTa oT4YeTa IO 3aKIKYaeTcsi B IPEIbsBICHUM IPENoAaBaTeNl0 MOJYyYEHHbIX
pe3yabTaToB B BUE (aiiyia U IEMOHCTPAIMH TTOJyYEHHBIX HABBIKOB IPH OTBETaX HAa BOIPOCHI
npenogaBaTers.

KOHTpOJII)HI)Ie BOITPOCHI

1. Uro Takoe >KU3HEHHBIN LUK IPOTPAMMHOTO MPOIYKTa?
2. [laiiTe onpeneneHrue Moieiu )ku3HeHHoro nukina [10.
3. IlpuBeaure 3Tansl pa3pabOTKU MPOrPaMMHOTO CPEJICTBA.


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

4. Kakue stansl BkiatodaeT B ce0s moaenb KL I1C cornacuo 'OCT 19.102-77?

5. Yro BKIIFOYAET B c€0s ATl MIPEAMPOEKTHOTO UCCIEAOBAHUS?

6. [lepeuncnure GyHKIIMOHATBHBIE TPEOOBAHUS K IPOrPAMMHOMY TPOAYKTY.

7. Ilepeuncnure sKCIUTyaTallMOHHBIE TPEOOBAaHUS K TPOrPaMMHOMY MPOIYKTY.

8. Ilepeunciure mpaBuia pa3pabOTKU TEXHUUECKOTO 3aJaHMS.

9. Ha3oBuTe OCHOBHBIE pa3Jeibl TEXHUYECKOTO 3aJaHUs.

10. B kakux OTHONICHHSX HAXOAATCS 3aKa3uuK W pPa3pabOTYMK TMpH BBIpAOOTKE
TpeOOBaHUIl K MPOrpaMMHOMY CPEICTBY?

JlabopaTopHasi pabora 2. UHCTpyMeHTaIbHbIE CPeCTBAa MOACJTUPOBAHUS
HH(OPMALMOHHBIX CHCTEM

Heabr padoTbl: m3yueHue MetofoB u cpenctB IT-meHemxMeHTa WHGOPMAITMOHHBIX
CUCTEM; MPUMEHEHHNE METOJIOB U cpeACcTB I T-MeHemKMeHTa HH(DOPMAIIMOHHBIX CHCTEM.

JlaboparopHass paboTa HampaBjl€Ha HAa O3HAKOMIIEHHE C TMPOILIECCOM OMHCAHUS
MH()OPMAIIMOHHOW CHCTEMBI M TIOJyYEHUE HABBIKOB IO HMCIOJIH30BAHUIO OCHOBHBIX METOJOB
ananmsa UC.

TpeboBaHwus K pe3yIbTaTaM BHITIOTHCHHS MPAKTHICCKOW PabOTHI:

HAJIMYUE OMUCAHUS HHPOPMAIIMOHHON CUCTEMBI;

MPOBEJICHUE aHAIN3a OCYIIIECTBUMOCTH BBITIOJTHEHUS TIPOCKTA;

SENIZEN 3aKIIOUYEHUS 0 BO3MOKHOCTH peanuzanuu MIPOEKTA,
COJIEpIKaNIer0 PEKOMEHIANN OTHOCUTEIILHO pa3pabOTKH CHUCTEMBI, 0a30BbIC TPEIIOKCHHS 110
00BEMyY TpeOyemoro OroKeTa, YUCTy pa3padOTYMKOB, BpEMEHHU U TpeOyeMOoMy MpOrpaMMHOMY
00eCIeCUYCHHIO.

OcHoBBI TECOPUH

[IpoGnembl ynpaBiaeHUs TPOrpaMMHBIMM MPOEKTAaMHU BIIEpPBbIE MPOSIBUINCH B 60-X -
Havane 70-x TrOJ0B, KOI/a MPOBAJMIUCH MHOTME OONbIIME NPOEKTHl IO pa3paboTke
IpOrpaMMHBIX HpoAyKTOB. bwinm 3adukcupoBanbl 3anepkku B co3gaHuu 110, oHo Obuio
HEHAJeKHBIM, 3aTpaThl Ha pPa3pabOTKy B HECKOJBKO pPa3 MPEBOCXOJMIN IEepBOHAYAIbHbIC
OLICHKH, CO3JaHHble IPOrPaMMHBIE CHUCTEMBl 4YacTO MMEJIM HHU3KME IOKa3aTelu
IIPOU3BOAUTENIBHOCTUA. [IpUYMHBI MPOBAaIOB KOPEHWINCh B TeX IMOAXOAAX, KOTOpPbIE
UCIIOJIb30BAIMCH B YIIPABJIEHUU MpoeKTaMu. [IpumeHnsiemass MeToiMKa ObUIa OCHOBaHA Ha OIBITE
yINpaBJIeHUS TEXHUYECKHMMHU IpPOEKTaMH M oOKa3ajach HedpPeKTHUBHONH mpu pa3zpaboTke
IPOTrPaMMHOTO 00€CTICUeHUS.

BaxHo mnoHuMaTh pasHHMLly Mexay npodeccuoHanbHOM paspabotkoit IO wm
JTFOOUTENBCKAM  MPOrpaMMHpOBaHreM.  HeoOXomuMOoCTh — ympaBiieHHS — TPOTPaMMHBIMA
NPOEKTaMU BBITEKaeT U3 Toro (hakra, 4to mporecc co3aanus npogeccruonansHoro 10 Bceraa
ABJISIETCS CyOBEKTOM OIOPKETHOM MOJIMTUKM OpraHU3aluy, 1€ OHO pa3padaThIBaeTCs, U UMEET
BpEMEHHbIE OrpaHnyeHusi. PaboTa pykoBOgUTENSI MPOrPaMMHOTO MPOEKTA M0 OOJIBIIOMY CUETY
3aKJII0YaeTCs B TOM, YTOOBI TapaHTUPOBATh BBHIMOJHEHHE ATHX OIOJDKETHBIX M BPEMEHHBIX
OTpaHUYEHUI ¢ yueToM Ou3Hec-11eel OpraHu3alui OTHOCUTENbHO pazpadaTseiBaemoro I10.

PykoBonuTenu  mpoeKTOB MpW3BaHbl  CIUIAHUPOBAaTH  BCE  ATalbl  pa3pabOTKH
OporpaMMHOro mnpoaykra. OHM TakXke AOJKHBI KOHTPOJIMPOBATH XOJ BBIIOJIHEHUS paboT U
coOnrofieHusl BceX TpeOyeMbIX cTaHAapToB. [IOCTOSHHBIN KOHTPOJIb 32 XOJOM BBIIOJIHEHUS
paboT HeoOXoauM sl TOro, 4YTOObI Mpolecc pa3palOTKM HE BBIXOAWI 3a BPEMEHHbIE U
OIOKETHBIE OrpAaHMYEHHUS. XOpOIlee YMNpPaBJICHUE HE TapaHTHUPYET YCIELIHOTO 3aBEpILEHUs
IPOEKTa, HO IUIOXO€ YIPaBICHHE O00s3aTeIbHO MPHUBEAET K €ro MpoBaly. OJTO MOXET
BBIPA3UTbCS B 3aJIepKKE CPOKOB ciauu rotoBoro I1O, B mpeBblllIEHMHM CMETHON CTOMMOCTHU
IpOeKTa U B HecooTBeTcTBUU rotoBoro I10 crnenudukanyum TpedoBaHuUil.

[Ipouecc pazpabotku [IO cymiecTBEHHO OTJIMYAeTCsl OT MPOLIECCOB pealn3aluu
TEXHUUYECKHUX IIPOEKTOB, 4YTO TOPOXKAAET ONPEACICHHBIE CIIOXKHOCTH B  YIIPAaBJICHUU
IIPOrPaMMHBIMH IIPOEKTAMMU:



1. IlporpamMMHBIi TPpOAYKT HeMaTepuaneH. [IporpamMmuoe obecriedeHne HemMaTepHaibHO,
€ro Helb3sl YBUAETh WIM NoTporaTh. PykoBoauTe b MPOrpaMMHOIO MPOEKTa HE BUIUT MPOLIECC
"pocta" paspabareiBaecmoro I1O. OH MOXeT moyaraThCsl TOJIBKO Ha JOKYMEHTAIMIO, KOTOpas
(buxcupyer mpoiiecc pa3paboTKH MTPOTPaAMMHOTO TIPOTYKTa.

2. He cymectByeT cTaHIapTHBIX mporeccoB pazpabotku 110. Ha ceropnsmnuii 1eHb He
CYILIECTBYET YETKOM 3aBHCHUMOCTH MEXAy mporeccoM cozpanus [1O u Tumom cosnaBaeMoro
IIPOrPaMMHOIr0 MpOAYyKTa. J[pyrue TEXHUYECKHE NUCLUIUIMHBI UMEIOT JJIUTEIBHYI0 HCTOPHIO,
MpoLecchl pa3pabOTKH TEXHUYECKUX U3JENUA MHOTOKpAaTHO ONpoOOBaHBl M IPOBEPEHHI.
[Iponieccbl co3manust OOJBIIMHCTBA TEXHUYECKUX CHUCTEM XOpOILIO HM3y4yeHbl. M3ydeHuem xe
npoueccoB coznanus 110 cnennanucTsl 3aHUMAIOTCS TOJIBKO mocienHee Bpems. [loatomy noka
HeNlb3sd TOYHO Ipe/cKa3aTh, Ha KakoM dTame mporecca pazpaborku IO Moryr BO3HUKHYTh
MpOOGJIEMBI, YTPOKAIOIIKE BCEMY ITPOIrPAMMHOMY ITPOEKTY.

3. bonbumme nporpaMMHbIE NMPOEKTHI - 3TO 4YacTO "OAHOPa30Bble" MpPOEKThl. bonbiine
MIPOrpaMMHBIE IPOEKTHI, KaK MPaBUJIO, 3HAUUTEIBHO OTJIIMYAIOTCS OT MPOEKTOB, PeaIn30BaHHBIX
panee. IlosTOoMy, dYTOOBI YMEHBIIUTH HEONPEACICHHOCTh B IUIAHUPOBAHUU MPOEKTa,
PYKOBOJIUTENN NPOEKTOB JOJDKHBI 00J1IafjaTh O4YEeHb OOJBUIMM IpaKTUYeCKUM omblToM. Ho
IIOCTOSIHHBIE TEXHOJIOTMYECKNE M3MEHEHUS B KOMIBIOTEPHON TEXHMKE M KOMMYHHUKAlMOHHOM
000py0BaHNU 00€CLEHUBAIOT MPEAbIAYIIMIA ONBIT. 3HAHUS U HABBIKU, HAKOIUICHHBIE OIBITOM,
MOTYT HE BOCTPeOOBaThCsI B HOBOM IIPOEKTE.

[lepeuncieHnble OTINYHS MOTYT IPUBECTH K TOMY, UTO pealin3alys IpOeKTa BHIUJET U3
BPEMEHHOI'0 TpadyKa MM IPEBBICUT OIOJKETHbIE aCCUTHOBaHHUA. [IporpaMMHBIE CHCTEMBI
3a9acTyl0 OKa3bIBAIOTCS HOBMHKAMH KaK B "HACOJOTMYECKOM', TaK M B TEXHHUYECKOM IUIAHE.
[TosToMy, mpenBuzsi BO3MOXKHBIE MPOOJEMBI B peaju3allid MPOrPaMMHOIO MPOEKTa, CIEAyeT
BCErja IMOMHHUTb, YTO MHOTMM U3 HHUX CBOHCTBEHHO BBIXOJUTh 3a pPaMKU BpPEMEHHBIX U
OIOJIKETHBIX OIPaHUYEHUI.

IIponecc ynpasJjieHust pa3padoTKoil NPOrpaMMHOI0 odecreyeHust

HeBo3MOXHO omucaTth M CTaHAAPTU3UPOBATH BCE PAOOTHI, BHIMOIHIEMbIE B MPOEKTE IO
coznanuto [10. 3tu paboThl BeCbMa CYIIECTBEHHO 3aBHCST OT OPTaHMU3AIlMU, TJI€ BBIOITHICTCS
paspabotka IO, u oT THma co3raBaeMOro mnporpaMMHOro mnpoaykra. Ho Bcerma MokHO
BBIJIETIUTH CIIEAYIOLIHE:

Hanucanue npeanoxxenuii no coszganuo [10.

[TnarupoBanue U cocTaBieHue rpaduka padot mo cozpanuto 110.

OueHuBaHUE CTOUMOCTHU MTPOEKTA.

[Tox6op nepconana.

KonTposnb 3a X0/10M BBITIOJIHEHUS PadoT.

Hanucanne oT4eToB ¥ peACTaBICHHIA.

[lepBast cTagusi NPOrpaMMHOTO MPOEKTAa MOYKET COCTOSATh M3 HANMCAHUA MPEIJIOKEHUI
[0 peanu3aliy 3Toro npoekra. [IpennoxeHus T1oIKHbI coAepkKaTh ONMUCAHUE 1IeJIel TPOEKTOB U
croco6oB ux moctwkeHUs. OHU TakKe OOBIYHO BKIIIOYAIOT B CceOs OICHKM (PUHAHCOBBIX W
BPEMEHHBIX 3aTpaT Ha BBINOJHEHUE MpoekTa. [Ipr HEOOXOIUMOCTH 31€Ch MOTYT NMPHBOIAUTHCS
000CHOBaHUA AJI Tepeayd MPOeKTa Ha BHIMOJHEHHE CTOPOHHEH OpraHU3alluy WU KOMaH[E
pa3pabOTUUKOB.

Hanucanme mnpennokeHuil — OYeHb OTBETCTBEHHas paldoTa, TaKk Kak MAJii MHOTHX
OpraHM3alii BOMPOC O TOM, OyJeT JIM MPOCKT BBHIMOIHITHCS CaMOW OPTaHM3ANMHMCH WU
pa3pabaThiBaThCsl MO KOHTPAKTy CTOPOHHEH KOMIIaHWEH, fABIsAeTCs KputuueckuM. He
CYILLIECTBYET KaKUX-TMOO0 PEKOMEHJAIMIl M0 HAMCAHUIO IPEJIOAKEHUM, MHOTOE 3[1€Ch 3aBUCUT
OT OIIBIT.

Ha sTane ninaHupoBaHusl MPOEKTa ONPEAEIIAIOTCS MPOLECCHl, 3Tallbl U IMOJyYEHHbIE Ha
KQ)KJIOM U3 HUX PE3yJbTaThl, KOTOPbIE JOJKHBI IPUBECTH K BBIIOJIHEHUIO MpoeKTa. Peanu3anus
9TOro IUIaHA MPUBEAET K JOCTHXKEHMIO Leneld mpoekTta. OmpesesieHne CTOMMOCTH IPOEKTa
HalpsIMyl0 CBS3aHO C €ro IUIAaHUPOBAHUEM, IIOCKOJIBKY 3/1€Chb OLEHUBAIOTCS PECYPCHI,
TpeOyroIIuecs UIsl BHITOJHEHUS TUIaHa.



KoHTposnb 3a X010M BbINONHEHUST pab0T (MOHMTOPUHI MPOEKTa) — 3TO HENPEPHIBHBIN
MpoLIeCC, TMPOJIOJDKAIOUINIICS B TEUEHHE BCETO CpOKa pealu3alMM IMpoekTa. PykoBoauTelnb
JIOJDKEH TIOCTOSIHHO OTCIICKMBATh XOJ PealM3allid MPOeKTa M CpaBHUBATh (PAKTUYECKHE H
IJTAaHOBBIE IOKA3aTelIM BBIMOJIHEHHUST PabOT C HUX CTOMMOCTBIO. XOTSI MHOTHME OpraHu3aluu
UMEIOT MEXaHHU3Mbl (OPMAJIBLHOTO MOHUTOPHHTa pabOT, ONBITHBIA PYKOBOJAUTENb MOXKET
COCTAaBUTh SICHYIO KapTHHY O CTaJud pPa3BUTUU MPOEKTa MPOCTO MyTeM HEPOPMaIbHOTO
o0I1IeHus ¢ pa3paboTYNKaMU.

HedopmanbHblii MOHUTOPUHT YacTO MOMOTAeT OOHAPYKUTh MOTEHIMAIbHBIE TPOOJIEMBI,
KOTOpbIE B SIBHOM BHJI€ MOTYT OOHapyXUThCs mo3aHee. Hampumep, exenHeBHOe 00CyKIeHUE
XO0Jla BBINOJHEHUS pabOT MOXKET BBIIBUTH OTJENIbHbIE HEAOPaOOTKM B CO3/1aBa€MOM
OpOrpaMMHOM TIPOJIyKTe. BMmecTo oXupaHusi OTUETOB, B KOTOpPbIX OyJeT oTpakeH (akT
"mpoOykcoBku" Tpaduka padOT, MOXKHO OOCYAMTH CO CHEIHAJIUCTaMH HaMedaroluecs
IpOTrpaMMHUCTCKHE MPOOIEMBbI M HE IOIYCTHTh CpbIBa rpaduka padoT.

B Teuenue peanuzanuu npoekTa OOBIYHO MPOUCXOJUT HECKOJIBKO (OpMabHBIX
KOHTPOJIbHBIX MPOBEPOK XOJa BBIMOJHEHUS paboT mo co3nanuto [10. Takue nmpoBepKH AOIKHBI
JIaTh OOIIyI0 KapTUHY XOJa peall3allud IPOeKTa B II€JIOM M IOKa3aTh, HACKOJBKO YK€
paspaboTtanHas yacTb [1O cOOTBETCTBYET 1IeNIsIM MPOEKTA.

Bpemst BbimosHeHus 00JIbIINX MPOTPAMMHBIX TPOEKTOB MOXKET 3aHUMATh HECKOJIBKO JIET.
B Teuenue 3Toro BpeMeHuU LENN U HAMEPEHNUs OpraHu3aliy, 3aKa3aBIllel IPOrpaMMHBIN ITPOEKT,
MOTYT CYIIECTBEHHO H3MEHUThCS. MOXKET OKaszaTbCs, 4YTO pa3padaThIBa€Mblil MpOrpamMMHbBIN
OPOAYKT CTall YK€ HEHYXHbIM JHMOO MCXOHble TpeboBaHHs K co3aaBaeMomy IIO mpocto
ycTapeinu M HMX HEO0OXOJMMO KapAMHAJbHO MEHSTh. B Takoll cuTyaluu pyKOBOJICTBO
OpraHu3alKu-pa3paboTINKa MOXKET NMPUHATH pellleHre O NnpekpauieHun pazpadorku 10 umm o6
U3MEHEHUHU I[POEKTa B I€JIOM C TEeM, 4YTOObl y4ecTh W3MEHHUBIIMECS LEIHM U HaMepeHUus
OpraHM3alK-3aKa3yuKa.

PykoBonuTenu mpoekToB OOBIYHO OOS3aHBI CaMM MOAOUPATH WCIOJHUTENEH Ui CBOMX
npoekToB. B wmpeanbHOM ciydyae npoecCHOHANBHBIA YpPOBEHb HCHOJIHUTENEH JIOJKEH
COOTBETCTBOBAaTh TOM paboTe, KOTOPYIO OHU OYyAYT BBINOJHATH B XOJ€ pealli3alliy IMPOEKTa.
OnHaKko BO MHOTHX CIy4asX PyKOBOJUTEIH JIOJKHBI MojaraTbcs Ha KOMaHIy pa3pabOTUHKOB,
KOTOpasi Jnajeka OT wujaeainbHoW. Takas cutryalust MOXKET OBITh BbI3BaHA CIEAYIOIIUMU
IpUYMHAMMU:

1. bromkeT nmpoekTa He MO3BOJIAET NPUBJIEYb BHICOKOKBATU(PHUIIMPOBAHHBIA NIepcoHasl. B
TaKOM CJIy4ae 32 MEHBLIYIO IUIaTy MPUBJIEKAIOTCS MEHEee KBATU(UIIMPOBAHHBIE CIIELIUAIHUCTHI.

2. BpIBafOT cUTyanuH, KOTJa HEBO3MOXXHO HAWTH CIIEHUAIMCTOB HEOOXOIUMOMN
KBaJM(UKAMM Kak B caMOW oOpraHu3anuu-pa3paboTdynMke, Tak M BHe ee. Hanpumep, B
OpraHu3aluu "mydine Joau" MOTYT ObITh YK€ 3aHATHI B JPYTHX IPOEKTaX.

3. OpraHuzanusi Xo4eT MOBBICUTh NPOQeCcCHOHATIbHBIN YpOBEHb CBOMX pPabOTHUKOB. B
9TOM CIy4yae OHa MOXKET IpPHUBJIEYb K YYacTUIO B IPOEKTE HEOMBITHBIX WM HEAOCTATOYHO
KBaJM(PHULIUPOBAHHBIX PAOOTHUKOB, YTOOBI OHU NMPHOOPENIN HEOOXOAUMBINH OIBIT U MOYUYUIIHCH Y
00Jj1€€ ONBITHBIX CHEIIMATUCTOB.

Taxkum o0pa3oM, MOYTH Beerzaa MoAdOp CEUUATUCTOB s BBIIOJIHEHUS MPOEKTa UMEeT
olpezie/ieHHble OTpaHUYEHUs] U He SBJsETCs cBOOOIHBIM. BMmecTe ¢ TeM HE0OXOaUMO, 4TOObI
XOTs Obl HECKOJIBKO WIEHOB TpyHIbl pa3pabOTUYUKOB MMEIM KBATU(PHUKALMIO U OIIBIT,
JIOCTAaTOYHBIE JUIsl pabOThI HAaJl JAHHBIM IIPOEKTOM. B MpOTUBHOM cilyuyae HEBO3MOKHO U30€XaTh
omnOok B pazpabotke I10.

PyxoBoauTenp mpoekTa 0OBIYHO 00sI3aH MOCHUIATH OTYETHI O XOJ€ €T0 BBIMOJIHEHUS KaK
3aKa34yuKy, TaK M HOJPAJHBIM OpraHu3alusM. OTO JOJDKHBI ObITb KpaTKHE JOKYMEHTHI,
OCHOBaHHBIE Ha HH(OpPMAINH, U3BJICKAEMOH U3 MOJAPOOHBIX' OTYETOB O POEKTe. B aTHX oTUeTax
JIOJDKHA OBbITh Ta HHGpOpMalMs, KOTOpas IO03BOJIIET YETKO OLEHUTh CTENeHb TOTOBHOCTH
C03/1aBa€MOI'0 IIPOrPaMMHOT0 MPOIYKTA.

B pamkax kypca «CUCTEMHasi MHXECHEPUS» BBIACIEHBI CIELYIOIINE POJM B TPYIIE IO
paspabotke [10:



PykoBoaurens — o01ee pyKoBOACTBO MPOEKTOM, HAITMCAHUE TIOKYMEHTAIIUU, OOIIEHHUE ¢
3akazunkom I10;

CucTeMHBI aHaTUTUK — pa3paboTKa TpeOoBaHU (COCTaBICHHE TEXHUYECKOTO 3aJaHHs,
MMPOEKTa MIPOTrPAMMHOTO O0ECIICUEHU);

Tecrep — cocTaBieHue IUIaHa TECTUPOBaHMA M aTTectanuu rotosoro I1O (mpoaykra),
COCTaBJIEHUE CIIEHApUsl TECTHUPOBaHUs, 0a30BbIil MpUMep, MPOBEACHNE MEPOIPUITHIA MO IUIaHy
TECTUPOBAHUS;

Pazpabotunk —  MoAenMpoOBaHHME  KOMIIOHEHT MpPOTpaMMHOro  obOecredyeHws,
KOAMPOBAaHHUE.

Ili1annpoBaHue NpoeKTa pa3padOTKH MPOrPaMMHOI0 o0ecredeHu st

O¢¢dexkTuBHOE ynpaBiIeHHWE MPOrPaMMHBIM TPOEKTOM HANpsAMYI0 3aBUCHT  OT
MPaBWJIbHOTO IUJIAHUPOBaHUS pabOT, HEOOXOAMMBIX Ul €ro BhINONHEHUA. [lman momoraer
PYKOBOJUTEINIO MPEABUACTh MPOOIEMbI, KOTOpble MOTYT BO3HHUKHYTh Ha KaKHUX-THOO 3Tamax
co3nanus [1O, u pa3paborarh MPEeBEHTHUBHBbIE MEPHI I UX MPEAYNPEKICHUS WIH PEIICHUS.
[Inan, pa3paboTaHHBII Ha Ha4yaJbHOM JTale MPOEKTa, pPacCMATPUBAETCS BCEMHU €ro
y4aCTHUKaMU KakK pPYKOBOJSIIUN JIOKYMEHT, BBIIIOJIHEHHE KOTOPOIO JIOJDKHO MPUBECTU K
YCHEIHOMY 3aBEpIICHUI0 IPOEKTa. OTOT IE€PBOHAYAIBHBIA IIIAH JOJDKEH MAaKCHMaJbHO
OJIpOOHO OMKCHIBAThH BCE ATAIBI pealu3aliy POEKTa.

[Ipouecc nnaHMpoBaHUS HAaYMHAETCS, MCXOIS M3 ONMCAHMS CUCTEMBI, C ONPEIECICHHUS
IPOEKTHBIX OrpaHWYEHHH (BPEMEHHbIE OTPaHUYEHHUS, BO3MOXKHOCTH HAJIMYHOIO IIEpCOHAa,
OIOJKETHBIE OTPAHUYEHUS U T.J.). DTU OIPAaHUYEHUS JOJKHBI OINpPENCNIATHCS MapajljieNbHO C
OLICHUBAHMEM IPOEKTHBIX IapaMeTPOB, TAaKUX KaK CTPYKTypa U pa3Mep IpOoeKTa, a Takke
pacrpenenenueM (QyHKIHUH Cpeau UCHOJIHUTENEH. 3aTeM ONpeneNsioTCs 3Talbl pa3paboTKu U
TO, KaKue pe3yJIbTaThl JTOKyMEHTAllUs, MPOTOTUIIbI, MOJCUCTEMBl WM BEPCHUU MPOTrPaAaMMHOIO
NOPOJAYKTa) MJOJDKHBI OBbITH MOJYYEHbI 10 OKOHYAHMM JTHX »dTanoB. Jlanee HaumHaercs
LUKJIMYEecKasi yacTh IulaHupoBaHus. CHavana paspabaTsiBaercs rpaduk padoT MO BHIIOJHEHHUIO
NPOEKTa UJIH JIaeTCs pa3pellieHrne Ha MpoJI0JKEHUE UCTIONIb30BaHUs paHee CO3aHHOro rpaduka.
[Tocnie 3TOrO0 MPOBOAUTCS KOHTPOJIb BBHIMOJIHEHHSI pabOT MU OTMEUAIOTCS PACXOXKIACHUS MEXIY
peaIbHBIM U IUIAHOBBIM XO0JI0M paloT.

Jlanee, Mo Mepe MOCTYIJICHUS] HOBOM HMH(POpPMAIUMU O XOJE BBINOJIHEHUS IPOEKTA,
BO3MOXKEH IIEPECMOTP INEPBOHAYAIBHBIX OLEHOK MAapaMETPOB MPOEKTa. JTO, B CBOIO OYEPE.D,
MOXET TPUBECTH K W3MEHEHHI0 Tpaduka pabor. Ecnmm B pesymprare 3THX HW3MEHEHHH
HapyILIAKTCsl CPOKU 3aBEPILEHHs] MPOEKTa, TOJDKHBI ObITh MEPECMOTPEHBI (M COTIACOBaHbI C
3aka3zynkoM [10) npoekTHbIe OrpaHUYEHUS.

KoHeuHO, GONBIIMHCTBO PYKOBOAMTENEH IMPOEKTOB HE OYMAIOT, YTO peanu3alus HX
MIPOEKTOB MPOMUJIET TIIAJIKO, 0e3 BCAKUX mpodiemM. JKelaTenbHO OnmucaTh BOZMOKHBIE MPOOIEMBI
elle 710 TOro, Kak OHU MPOSBAT ce0s B XOJ1€ BBINOIHEHUS npoekTa. [loaTomy sydiie cocTaBisATh
"meccumuctuueckue" rpaguku pabort, yeMm "ontumuctuueckue". Ho, KOHEYHO, HEBO3MOKHO
IOCTPOUTH IJIaH, YYUTHIBAIOUIMHA BCE, B TOM 4YHCIE CllydyaiiHble, NMPOOJEMBbl M 3alep>KKU
BBIMIOJIHEHUSI MPOEKTA, MO3TOMY M BO3HUKAET HEOOXOAMMOCTh NEPUOAMYECKOTO MepecMoTpa
NPOEKTHBIX OTPAHUYEHUH U ATANOB CO3JaHUs IPOrPAMMHOTO MTPOAYKTA.

[Inan mpoekTa MOJKEH YETKO I0Ka3aTh PECypehbl, HEOOXOAUMBIE IJIs pealu3aluu
IpOEKTa, pasjenieHue paboT Ha 3Tanbl M BPEMEHHOM IpaduK BBINOJHEHHs 3THX 3TanoB. B
HEKOTOPBIX OpPraHM3alMAX IUIaH IMPOEKTa COCTaBISAETCS KaK €JUHBIA JOKYMEHT, COoAep Kalluii
BCE BUJBI IUIAHOB, OMMCAaHHBIX BbIlIe. B Apyrux ciydasx IUIaH HPOEKTa OMHUCHIBAET TOJIBKO
TexHosoruueckuil npouecc cozganus [10. B TakoM 1muiane o0s3aTeabHO NPUCYTCTBYIOT CCHUIKU
Ha IJIaHbl IPYTUX BUJOB, HO OHU pa3pabaThIBAIOTCS OT/AEIBHO OT IJIaHA IPOEKTA.

Jleranuzanuss IJIAHOB IPOEKTOB OYEHb PA3HUTCA B 3aBUCHUMOCTH OT THIIA
pa3pabaTbiBa€MOro MPOrpaMMHOIO MNpPOAYKTa M OpraHu3aunuu-pazpadoruuka. Ho B mobom
cilydae OOJIBIIMHCTBO IUIAHOB COJAEPKAT CIECTYIOIUE pa3eibl.

1. BBenenune. KpaTkoe omnucanue 1eneil Npoekra M HPOEKTHBIX OrpaHUYEHUN
(Or0KETHBIX, BPEMEHHBIX U T.JI.), KOTOPBHIE BaXHBI JUIsS YIIPABJICHUS TIPOCKTOM.



2. OpraHu3anusi BBIIONIHEHUsT Tpoekta. Omnucanme crnocoba moadopa KOMAaHIBI
pa3pabOTUYUKOB U paclpeieieHIe 00sI3aHHOCTEH MEX/Ty YeHAMU KOMAaH/IbI.

3. AHanmu3 puckoB. OnucaHuW€ BO3MOXHBIX TPOEKTHBIX PHUCKOB, BEPOATHOCTU UX
TIPOSIBJICHUS U CTPATETUH, HAITPABJICHHBIX HA X YMEHBIIIEHHUE.

4. AnimapaTtHble W TMPOTPAMMHBIE PECypchl, HEOOXOTUMBIC IS peau3allid TMPOEKTa.
[Tepeuens anmapaTHBIX CPEACTB U IPOTPAMMHOTO 00€CTIeUeHUsI, HEOOXOIUMOTO TSI pa3paboTKu
IpOrpaMMHOTO TpoAykTa. Ecnu ammapatHbele cpelcTBa TpeOyeTcs 3aKymarh, MPUBOAUTCS HX
CTOMMOCTHh COBMECTHO C TPpa)IKOM 3aKyTKH U TTOCTABKH.

5. Pa3Ouenue pabGor Ha odtambl. Ilpomecc peanmuzanuu mpoekTa pa3OuBaeTcs Ha
OTJIENbHBIE TPOIIECCHI, OMPENCISIIOTCS ATambl BHITOJHEHUS MPOEKTa, MPUBOAUTCS OMUCAHUE
pe3ynbTaToB ("BBIXOAOB") KKIOTO dTana U KOHTPOJIbHBIE OTMETKH.

6. I'paduk pabor. B sTom rpaduke oTOOpakarOTCs 3aBUCUMOCTH MEXKIY OTIEITHHBIMH
nporeccamu (dTamamu) paspadotku [10, oleHKH BpEeMEHH WX BBITIONHEHUS M pachpesesieHue
YJICHOB KOMaH/bl Pa3pa0O0TUYMKOB 11O OTAEIBHBIM dTaram.

7. MexaHu3Mbl MOHMTOPMHIAa M KOHTPOJS 32 XOJAOM BBINOJHEHUS IPOEKTA.
OnuchIBalOTCS MPEIOCTABIIIEMbIE PYKOBOIUTEIIEM OTYETHI O XOJI€ BHITIOJHEHUS padoT, CPOKU UX
MPEeI0CTaBIICHNUS, & TAK)KE MEXaHU3Mbl MOHUTOPUHTA BCETO MPOEKTA.

[Inan momkeH perysspHO MepecMaTpUBaTHCS B IMpoIecce peanu3aruu mpoekrta. OmgHu
YacTu IUIaHa, HampuMmep rpaduk paboT, U3MEHSIOTCS 4acTo, Apyrue Oosiee craOmibHbL J{s
BHECCHHMSI HM3MCHCHHM B IUIaH TpeOyeTcs crhenuaigbHas OpraHu3aius JOKyMEHTOIOTOKA,
MO3BOJISIOIAS OTCIIEKUBATH 3T U3MEHEHUS.

OO0urue cBeeHusi 0 TPeOOBAHUAX K HH(POPMALMOHHBIM CHCTEMAM

[IpoGnembl, KOTOpBIE MPHUXOAUTCS pelIaTh CHEIHAINCTaM B MPOLECCe CO3AaHUA
MpOrpaMMHOTO OOEeCIeueHus, OYeHb CIOXHBL I[Ipupoma 3Tux mpobiemM HE Bcerma scHa,
O0COOCHHO ecnu pa3pabaTbiBaeMasi NporpaMMHasi CHCTeMa WHHOBallMOHHas. B wacTHOCTH,
TPYIHO YETKO OMUCATh TE€ JACHCTBHUSA, KOTOPHIE JODKHA BBIMOJHATH cucteMa. OnucaHue
(YHKIIMOHABHBIX BO3MOXKHOCTEH M OTpaHUYCHHUM, HAKJIAJbIBAEMBIX HAa CHCTEMY, Ha3bIBaeTCs
TpeOOBaHUSIMU K ITOM CHCTEME, a caM Tpoliecc GOpMUPOBAHUS, aHAIN3A, TOKYMEHTUPOBAHUS U
MPOBEPKHU ITUX (PYHKIIMOHATIHHBIX BO3MOXKHOCTEH U OTpaHUYCHH — pa3paboTKO TpeOOBaHUM.

TpeboBanus moapasensioTCsl Ha MOJIb30BaTENIbCKUE U cucTeMHble. [lonb3oBarenbckue
TpeOOBaHUSI — OSTO ONHCAaHHWE Ha ECTECTBEHHOM s3bIke (TUIIOC TOSACHAIOIINE IUArPaMMBbI)
(yHKIHHI, BBITOTHAEMBIX CHUCTEMOM, M OTpaHWYEHUM, HakiIaapiBaeMbiXx Ha He€. CHUCTeMHbBIE
TpeOOBaHUS — 3TO OMHCAHHWE OCOOCHHOCTEH CUCTEMBbI (apXUTEKTypa CUCTEMbI, TpeOOBaHHS K
napameTpaMm o0OpyAOBaHUS U T.I.), HEOOXOIUMBIX ISl 2PGEKTUBHON peanu3anuu TpeOoBaHUMN
MOJIE30BATES.

IlepBbie maru no pa3padorke TpedoBaHUI K HHPOPMALHOHHBIM CHCTEMAM -
aHAJIU3 OCYLeCTBUMOCTH

Pa3paborka TpebGoBaHUI — 3TO TPOIECC, BKIFOYAOIINNA MEPONPHITHS, HEOOXOTUMBIC
JUIS  CO3J@aHMsl W YTBEPXKAEHHUS JIOKYMEHTa, COAEp)Kallero creuu(UKanuo CHCTEMHBIX
TpeboBaHui. [T HOBBIX TPOTPaMMHBIX CHCTEM MpOIECC Pa3pabdOTKH TpeOOBaHUI TOJKEH
HAuUMHAThCS C aHAJIM3a OCylecTBUMOCTH. Havyamom Takoro aHanusa siBisieTcs oOliee OnucaHue
CHCTEMBI M €€ Ha3HAYCHHUs, a PE3yJIbTaTOM aHajH3a — OTYET, B KOTOPOM JIOJDKHA OBITH YeTKas
peKoMeHalusl, MPOJOKaTh WM HET mpolecc pa3paboTku TpeOOBaHUH NPOEKTHPYEMOM
CHUCTeMBI. JIpyrUMH CJIOBaMH, aHaJH3 OCYIIECTBUMOCTH JOJDKEH OCBETUTH CIIEAYIOIINe
BOIIPOCHI.

1. OtBewaer 1nu cucremMa OOmMUM ¥ OW3HEC-IEISAM OpraHU3alMH-3aKa3uyuKa |
opraHu3anuu-pa3padboTdynka’?

2. MOXHO 7M1 peanu30BaTh CHUCTEMY, MCIOJb3Ysl CYLIECTBYIOIIME HA JAHHBII MOMEHT
TEXHOJIOTUH U HE BBIXOJIA 32 Ipeeiibl 3aJaHHOM CTOUMOCTHU?

3. MoxHO 1M OOBEIUHUTH CHUCTEMY C JAPYTUMU CHCTEMaMH, KOTOpbIE YiKe
9KCIUTyaTUPYIOTCS?



Kputnueckum siBisercss Bompoc, OyAeT JHM CHCTeMa COOTBETCTBOBATH LEINISM
opranuzanuu. Eciau cucreMa He COOTBETCTBYET STHUM IENIIM, OHa HE INPEACTaBIseT HUKAKON
LIEHHOCTH JJIsl OpraHu3aiuu. B To jxe BpeMs MHOTHE OpraHu3aiuy pa3padbaThiBalOT CUCTEMBI, HE
COOTBETCTBYIOIIME MX LIEJSAM, JIMOO HE COBCEM SICHO MOHMMAas 3TU LU, JUOO0 O] BIUSHUEM
HNOJUTUYECKUX MU OOLIECTBEHHBIX (PAKTOPOB.

BoinonHenue aHamuza OCYHIECTBUMOCTH BKJIIOYaeT cOOp M aHanu3 MHPOpMaLUU O
Oyaymiell cucTteMe M HalMCaHHE COOTBETCTBYOLIEro oryera. CHayana cielyeT ONpeneiuTb,
Kakasi IMEHHO WH(pOpManus Heo0X0AnMa, YTOOBI OTBETUTh HA IOCTABJICHHBIC BBIIIEC BOIPOCHI.
Hanpumep, 3Ty nH(popMaImio MOKHO MOTYyYUTh, OTBETUB Ha CIEIYIOLIee:

1. Yro mpousoiiieT ¢ opraHu3anuen, eciiu cucreMa He OyIeT BBeJleHa B KCIUTyaTaluio?

2. Kakue Tekyue npoOyieMbl CYLIECTBYIOT B OpraHM3allMM M Kak HOBas cHCTEMa
MTOMOYKET UX PELIUTh?

3. Kakum oOpa3zom cuctema OynieT criocoOCTBOBATH MesiM Ou3Heca?

4. TpeOyet a1 pa3zpaboTKa CUCTEMbI TEXHOJIOIHH, KOTOpas 10 3TOr0 HE MCMOIb30BaIACh
B OpraHu3anuu?

Jlanee HEOOXOIMMO OTNPEAETUTh UCTOYHUKN UH(DOpPMALIMU. DTO MOTYT OBITH MEHEKEPHI
OTJIENIOB, Il€ cUCTeMa OyJeT MCIIONb30BaThCs, Pa3padOTUYUKU MPOrPAaMMHOI0 OOeCreyeHHs,
3HAKOMBIE C TUIIOM OyayIIel CUCTEMbI, TEXHOJIOTH, KOHEUHBIE M10JIb30BATEIH U T.1.

Ilocne o0paGoTtku coOpaHHOW uWHGOpPMALMKM TOTOBUTCS OTYET IO  AHAIMU3Y
OCYIIIECTBUMOCTH CO3/IaHUSI CHCTEMBI. B HEM JTOJKHBI OBITH TaHBI PEKOMEH/IAITUN OTHOCHTEIHHO
NOPOIOJDKEHUST Pa3pabOTKU cuUcTeMbl. MoryT ObIThb MpeJUIOKEeHbl W3MEHEHHs OrojkeTa u
rpaduka pabOT MO CO3JAHUIO CHCTEMbI WJIM TPEAbABIECHBI 0oJiee BBHICOKHUE TpeOOBaHUS K
CUCTEME.

IocTanoBKka 3aga4u K J1a00paToOpHOIi padoTe 2

1. I3yunTs npeuraraeMblii TEOPETUYECKUIM MaTeprall.

2. CocTaBuTh NOJAPOOHOE OmMKcaHrue HHPOPMAITMOHHON CHCTEMBI.

3.Ha ocHOBaHMM oOmNUCaHWsA CHUCTEMBI TPOBECTH aHAW3 TIpollecca OpraHU3AINHN
MPOEKTUPOBAHUS UH(DOPMALIMOHHOW CUCTEMBI. B X0/ie aHann3a OTBETUTH Ha BOIIPOCHI:

Uto nmpou30oiAeT ¢ Opranu3aiuei, eciim cucteMa He OyIeT BBEJIeHa B AKCILTyaTaIuio?

Kakwue Texyiue mpoOieMbl CyIIECTBYIOT B OPraHU3AIMK U KaK HOBasi CUCTEMa TTIOMOXKET
UX PeInTh?

Kakum o6pa3zom cuctema OyeT ciocoOCcTBOBATH 1ensiM On3Heca?

Tpebyer 1 pazpaboTka CUCTEMBI TEXHOJIOTHUH, KOTOpas A0 3TOTO HE MCIIOJIb30BajIach B
OpraHu3aluu?

PesynbraroM aHanm3a JOJDKHO SIBUTHCS 3aKIIOUEHHE O BO3MOXKHOCTH peau3ariiu
MPOEKTA.

4. PactipennenuTh poiM B Tpymmne (PyKOBOIUTENb MPOCKTa-pa3pabOTUMK, CUCTEMHBII
aHAJIUTUK-Pa3pad0TUYHK, TeCTepP-pa3paboOTIHK).

5. 3anoJIHUTH pa3/ienbl IJIaHa:

Bsenenne

Opranu3zanys BBITIOJTHEHHSI IPOCKTA

AHanu3 puckoB

Paznmensl MOMKHBI comepkaTh PEKOMEHIAIMU OTHOCHTEIHHO pPa3pabOTKH CHUCTEMBI,
0a30BbIe MPEUIOKEHHS 110 00bEMY TpeOyeMoro OroKeTa, Yuciay pa3pabOTUYMKOB, BPEMEHU U
TpeOyeMOMy POrpaMMHOMY 00€CTICUCHHUIO.

6. Odopmuts otuet. [IpeacTaBUTh OTUET /7S 3AIIUTHI.

BapHaHTbI HHAUBUAYAJTbHBIX 3agaHui

B coorBercTBUM ¢ yka3aHHOH mpeAMETHOH 00NacThIO M KJaccoM paszpabaTbiBaeMOMn
MH(POPMALMOHHOW CHCTEMBI pa3padoTaTh ONMUCaHWE WH(OPMAIIMOHHONW CHUCTEMBI M IPOBECTH
aHaJu3 Ipoliecca OpraHu3aluy IPOEKTUPOBAaHUS HH()OPMALIMOHHON CUCTEMBI.



Tabnuua 2.1 — UHauBuayaabHbBIC 3aJaHUS

No [IpenmeTHas 001acTh Kiacec UC

1 Ckiang MRP

2 IIpon3BOACTBEHHOE NPEAIIPUSITHE ERP

3 ToproBoe npeanpusTre CRM

4 ToproBoe npeanpusiTre SCM

5 Toprosoe npeanpusTue B2C

6 IlopTan B2B

7 CTpouTelIbHOE IPEANPHUSITHE HC yuera

8 Briciiee yueOHOE 3aBeJICHHE NC ynpasaenust
9 HNHdpacTpyKTypa NpeanpusTus CIIIIP

10 | AnmapatHast ”HQPACTPYKTypa MPEITPHUITHS DKCrepTHasi CUCTEMA

Conep:xanue oTyeTa

[To BhImonHEHHOW paboTe coctaBisieTcss oT4eT. OTUeT BBINOIHSIETCS B 3JIEKTPOHHOM
Buzie. [1o BeIMOTHEHHOMY OTYETYy NMPOBOAUTCS 3alUuTa 1a00paTOpHOM paboTHhI.

Otuer mo nabGopaTopHOW pPadOTe HOMKEH COCTOSTh U3 CIEAYIOUIMX CTPYKTYpPHBIX
3JIEMEHTOB:

TUTYJIbHBIN JIUCT;

BBOJIHAS 4YacTb: KpaTKOe OINMCaHHWE IeJed NpPOeKTa M TNPOEKTHBIX OrpaHUYCHUN
(Or0KETHBIX, BpDEMEHHBIX U T.1I.), KOTOPbIE BaXKHBI JUISI YIIPABJICHUS TIPOCKTOM.

BBoaHas wacTh oOTuYeTa JOJDKHA BKIIOYATh IIYHKTBL:  YCJIOBHE 33JayH; HOPSIOK
BBITTOJIHEHHST; TPOrPAMMHO-AIIIAPaTHBIE CPEICTBA, UCIOIB3yEeMbIE ITPH BHITIOJIHEHHH PAOOTHI.

OCHOBHAs 4acTh (omucaHue paboThl): onmMcaHHEe WH(POPMALMOHHON CHUCTEMBbI; aHAJIU3
IpoLecca OpraHu3aluy MPOEeKTUPOBAHUS HH(DOPMALIMOHHOW CUCTEMBI; POJIH.

OcHOBHast 4YacThb OTYeTa BKIKOYAET B ceOs: omucaHue MHPOPMALMOHHOW CHUCTEMBbI
(ITO) - nanuuue 3aKJI0YEHUS 0 BO3MOKHOCTH peanu3anuu IIPOEKTA,
COJIepKAILEr0 PEKOMEHIAIMN OTHOCUTEIBHO pa3pabOTKH CUCTEMBbI, Oa30BbIe MPEIOKEHUS 110
00BEMY Tpebyemoro OroJKeTa, YUCITy pa3padOTUYMKOB, BpEMEHHU U TpeOyeMOoMy IpOrpaMMHOMY
00eCIeyeHNI0; aHAJIN3 OCYIIECTBUMOCTH: yKa3aTh BO3MOKHBIE NMPOOJIEMBl U MyTH UX PELICHHUS;
POJI YYaCTHHMKOB rpyIisl pazpadotku I10.

3aKJTI04YEHUE (BBIBOJIBI);

CIIMCOK MCIIOJIb30BAaHHOM JINTEPATYPBHI.

3ammTa OTYeTa 3aKIIOYaeTcs B MPEABABICHUM MPENOoJaBaTeNio  MOJYyYEHHBIX
pe3yabTaToB B BUAE (aiiyia U IEMOHCTPAIMH TTOJyY€HHBIX HABBIKOB IPU OTBETaX Ha BOIPOCHI
npenogaBaTers.

KOHTpOJII)HI)Ie BOITPOCHI

1. [peanoxure, KTO OBl MOr yYacTBOBaTh B (OPMUPOBAHUHM TPEOOBAHHMW IS
YHUBEPCUTETCKOW CHCTEMBbl PErHCTpaluu CTyJIeHTOB. OObICHUTE, OYEMY IOYTH HEU30EKHO,
4yTO TpeOoBaHusl, cHOPMYITHPOBAHHBIEC PA3HBIMU JIMLIAMHU, OYAYT IPOTUBOPEUHBBHI.

2. PazpabatbiBaetcs cucrema 1O ans aBromaruzanuu OMOJIMOTEYHOTO Kartayjora. Jra
cucrteMa Oyner coaepkaTh WH(OpPMAIMIO OTHOCHUTEIHHO BCEX KHUT B OMOIMOTEKE W OyneT
nojie3Ha OMONIMOTEYHOMY IiepcoHany, aboHeHTaM W uyurtarensM. CucremMa JO0DKHA HUMETh
CpelCTBa IPOCMOTpa KaTajlora, CpeICTBAa CO3JaHHUS 3alpoCOB M CPEICTBA, IO3BOJIAIOLINE
II0JIb30BATENSIM PE3EPBUPOBATh KHUTH, HAXOASIIMECS B IaHHBIM MOMEHT Ha pykax. Onpenennre
OCHOBHBIE OIOPHbBIE TOUKH 3pEHUS, KOTOPhIE HEOOXOAUMO Y4eCTh B crielu(UKAIMU CUCTEMBI, U
NOKa)KUTE UX B3aUMOOTHOLIEHUS, UCIIOJIb3Ysl JUarpaMMy HEpPapXUH TOUEK 3PEHUS.



3. lns1 Tpex TOYeK 3peHus, ONpEAETCHHBIX B cHCTeMe OMOIMOTEYHOro Karajiora,
YKa)KATE CEPBUCHI M COOTBETCTBYIOIIHME JaHHBIC, KOTOPbIE OOECIICUMBAIOTCS STUMH TOYKAMH
3pEHHsI, U COOBITHS, KOTOPBIE YIPABIIAIOT ITUMHU CEPBUCAMHU.

4. KTo momxeH mpoBoauTh 0030p TpeboBanuii? Hapucyiite Mozenb mporiecca o030opa
TpeOOBaHUIA.

5. Bama xommnaHusi HCTIONB3yeT CTaHAAPTHBIA METOJl aHanM3a TpeboBaHui. B mpouecce
paboThl Bbl OOHAPYKWIIM, YTO STOT METOJ| HE YYUTHIBACT COLMANIbHBbIE (DAKTOPBI, BasKHBIE IS
CHCTEMBI, KOTOPYIO BHl aHAIM3HpyeTe. Bam pyKkoBOOWTENh Nal BaM SICHO IOHSTH, KaKOMY
METO/y aHaJM3a Hy>KHO cieqoBatk. OOCyuTe, UTO BbI JOJDKHBI JIeNlaTh B TAKOW CUTYAIHH.

JlabopaTopHasi padora 3. MoaejnpoBaHue OM3Hec-MPoOIECCOB MPeIAMETHOI 00J1acTH

Heabr paGorsl: O3HakomiieHne ¢ Metojonoruei IT-meHemXMEHTa B yNpaBiICHUH
IIPOCKTaMHU,; U3YUYCHHUEC OCHOBHBLIX 3JICMCHTOB OIPCACIICHUSA, IIPCACTABJICHUA, IIPOCKTUPOBAHUA U
MOJICTTUPOBAHUS TIPOTPAMMHBIX CHCTEM.

JlabopaTopHass paboTa HampaBlieHa Ha O3HAKOMJICHHE C OCHOBHBIMH JJIEMEHTAMH
oTpesieNieHus, MPEACTABICHUS, MPOCKTUPOBAHUS M MOJACITUPOBAHUS MPOTPAMMHBIX CHCTEM C
IIOMOIIBKO S3bIKA UML, IMMOJIy4YCHHUEC HABBIKOB II0 IMPUMCHCHHUIO IOAHHBIX OJ3JIEMCHTOB JJIA
MOCTPOCHUsI 00BEKTHO-OPUEHTUPOBAHHBIX Moeneit IC Ha ocHOBaHUU TPpeOOBaHHIA.

TpeboBanust Kk pe3ynbTaTaM BbINOJIHEHHS TPAKTUUECKONW PadOThI:

MOJIeJIb CHUCTEMBI JOJDKHA COJIEpKaTh: JAMarpaMMy BapUAaHTOB HCIIOJIb30BAHUS,
AuarpaMMbl BSaI/IMOI[CI\/IICTBI/IfI AJI KaXKXIA0ro BapuaHTa HMCIOJB30BaHUA; JUarpaMmy KiacCCoB,
MO3BOJIAIOIIAsT pealn30BaTh BeCh omucaHHbI (yHkiuoHan MC; o0beAMHEHHYIO AMAarpaMmy
KOMITIOHCHTOB M pa3sMCUICHUSA;

JUTSI KJIACCOB YKa3aTh CTEPEOTHIIBI;

B 3aBUCHMMOCTH OT BapHaHTa 3aJaHHdg JuarpamMma pasMCUICHUA OOJKHA ITOKa3bIBAThb
pacmoaoKeHue KOMIIOHEHTOB B paclpeAeIeHHOM MPUIIOKEHUU.

OcHoBBI TEOPUH

O0mme cBegenns 00 00bexkTHOM Moaeauposanun UC

Cy1iecTByeT MHOKECTBO TEXHOJOTMM M HHCTPYMEHTAJIBHBIX CPEACTB, C IOMOIIbIO
KOTOPBIX MOXHO pE€aJn30BaTh B HEKOTOPOM CMbICIE onTuManbHbll npoekT MC, HaumHasg c
JTala aHajgu3a M 3aKaH4yuBas CO3/JaHMEM IPOrPaMMHOIO KoOJa CUCTeMBbl. B OosibIIMHCTBE
CJIy4aeB 3TH TEXHOJIOTUHU MPEIbSIBIIAIOT BECbMa )KECTKHE TPeOOBaHUS K MpoLecCcy pa3paboTKu U
UCTIONIB3YEMBIM pecypcaM, a TIONBITKA TPaHC(HOPMHUPOBATh HMX TOJ KOHKPETHBIE MPOEKTHI
OKa3bIBalOTCS Oe3ycnemHbIMUu. OTH TexHonoruu mnpencrasieHsl CASE-cpenctBamu BepxHEro
yposast i CASE-cpeactBamu nonHOTo xu3HeHHOro 1wkia (upper CASE tools nmm full life-
cycle CASE tools). OHu He MO3BOJIAIOT ONTUMHU3HPOBATH AEATEIBHOCTh HA YPOBHE OT/EIbHBIX
3JIEMEHTOB MPOEKTa, U, KaK CJIEACTBHE, MHOTHE pa3pabOTUYMKH IMEPEllId Ha TaK Ha3bIBaeMble
CASE-cpenctBa HmxHero ypoBHs (lower CASE tools). OnHako OHM CTOJKHYJIUCH C HOBOH
npobsieMoil — mnpobseMoil opraHu3alMy B3aUMOJCHCTBUS MEXIY pPa3IMYHBIMU KOMAaHJaMH,
peaTU3yIOMUMH MTPOEKT.

YHupuunpoBaHHbI A3bIK 00beKTHO-OPHEHTHPOBAHHOTO MO/1eJIMPOBAHUSA

YHuGUIUpPOBaHHBIM SI3bIK  00BEKTHO-OPHEHTUPOBAHHOTO MojaenupoBanus Unified
Modeling Language (UML) sBUJICS CpPeICTBOM JTOCTHXKEHHUS KOMIIPOMHCCA MEXKIY JTHMHU
noaxoaamu.  CylecTByeT  JIOCTaTOYHOE  KOJMWYECTBO  HMHCTPYMEHTANbHBIX  CPEICTB,
nojyiepkuBatonmx ¢ momouibto UML Xku3HeHHBI [HMKI WHQOPMALMOHHBIX CHCTEM, H,
onHoBpemeHHo, UML siBisieTcst 1OCTaTOYHO TMOKUM JIJIsl HACTPOMKH M MOAAEPKKHU CHeUPUKU
JESATEITLHOCTH PA3JIMYHBIX KOMAaH]I Pa3pa00TUYHNKOB.

Cozpanne UML nauanoce B okTsi6pe 1994 r., xorma xum Pambo u I'pagun byu u3
Rational Software Corporation cramu padorate Han oObequHEHHEM CBOMX MeTonoB OMT u
Booch. B nactosmee Bpemsi koHcopuuyM mnoib3oBaTeneid UML Partners Bkimouaer B ceOst



OpeCcTaBUTeNIell TaKMX TpaHIOB HH(POPMAIMOHHBIX TexHONOrud, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasnsier c000i 00bEKTHO-OPUEHTUPOBAHHBIH SI3BIK MOJIETTUPOBAHUS,
oOJaiaronui clieyoIUMI OCHOBHBIMH XapaKTepUCTHKAMU:

SBIISIETCS SI3BIKOM BU3YallbHOT'O MOJIEIMPOBAHUS, KOTOPBIM oOecreunBaeT pa3paboTKy
penpe3eHTaTUBHBIX MOJENeH sl OpraHu3alliy B3aMMOJEWCTBUS 3aKa3zdyhka M pa3paboTurka
UC, paznuunbix rpynn pa3padorunkos UC;

COJIEP’)KUT MEXAHU3MbI PACIIUPEHUS U CHeHaTN3alui 0a30BbIX KOHILIECTIUHN S3bIKA.

UML — »or1o cranpapTHas HOTalMsl BU3YaJbHOI'O MOJAEIMPOBAHUS IPOTPAMMHBIX
cucteM, mpuHsATas koHcoprumymom Object Managing Group (OMG) ocenwsto 1997 1., u Ha
CeTOJHSAIIHUN JIeHb OHa MOAJEePKHUBAECTCS MHOTUMH 00BbEeKTHO-opueHTHpoBaHHBIMH CASE-
MPOIYKTaMH.

UML BxitoyaeT BHyTpEeHHUN HAOOp CPEeICTB MOAEIHPOBAHNUS, KOTOPbIE ceiiuac MPUHATHI
BO MHOTMX METOJaX M CpEACTBaX MOJEIUPOBAHUA. OTH KOHLENLIUU HEOOXOAUMBI B
OOJBIIMHCTBE MPHUKIAIHBIX 33734, XOTs He Ka)/Jas KOHLEMIMA HeoOXoquMma B KaKIOH yacTu
Ka)Ka0ro npuiokeHus. [lonp30BaTensM si3plka NpeaoCcTaBIeHbl BO3MOKHOCTH:

CTPOUTH MOJICIM Ha OCHOBE CpEICTB sjpa, 03 UCIONb30BaHUS MEXaHH3MOB
paciupeHus 17 O0NbIIMHCTBA TUIIOBBIX MPUIOKEHUHN;

N00aBJIATh MPH HEOOXOAUMOCTH HOBBIE 3JIEMEHTHI M yCIOBHbIE 0003HAUEHHMSI, €CITU OHU
HE BXOJAT B PO, WIM CHELHMAIU3UPOBATH KOMIIOHEHTBI, CUCTEMY YCIIOBHBIX O00O3Hau€HUM
(HOTaLMIO) ¥ OTPAaHUYEHUS JJIS1 KOHKPETHBIX PEAMETHBIX 00IacTel.

S3pik UML

Ouarpamma
BapuaHToe
UCTIONB30BAHUA

1 I J

Auarpamma Auarpamma
Knaccose COCTOAHMIA

Luarpamma
nocnegoearent-
HOCTER

WHTerpupoBanHas
WOAENb COXHON
CUCTeub!

Ruarpamma
A eATeNLHOCTH

[ | |

Awarpamma Nuarpamma Auarpamma
KOONEpaLK KOMMNOHEHTOE pa3sepTeIBaHUA

Pucynok 3.1 NHTerpupoBaHHast MOJIEb CIOXKHOM CUCTEMBI B HOTanuu si3bika UML

Crannaptr UML npeanaraer cienyrooummii Habop auarpamm Ui MOJETUPOBAHMS:

1. qnarpamMmbl ~ BapuaHTOB  MCHOJb30BaHUS  (use case  diagrams) —  jaus
MOZETHPOBaHHs OW3HEC-TPOLIECCOB OpPTraHM3alUK M TPeOOBAaHUI K CO3/1aBaeMOl CHCTEME);
2 muarpamMmbl ~ kiaccoB  (class diagrams) — g MOAETMPOBAHUS —CTAaTHYECKOU

CTPYKTYPBI KJIACCOB CHCTEMBI U CBSI3€H MEKTy HUMH;
3. nuarpammebl oBeeHus cuctemsl (behavior diagrams):
3.1 nuarpammebl B3aumoencTBus (interaction diagrams):
3.1.1 muarpaMMel ocieIoBaTeabHOCTH (sequence diagrams) u

3.1.2 xoonepaTtuBHble nuarpammbl (collaboration diagrams) — g
MOJICIIMPOBAHMS TIpoIiecca OOMeHa COOOIIECHUSIMHA MEXTY 00BEKTaMU;
3.2 nuarpaMMbl COCTOSIHHI (statechart diagrams) — TUTSI

MOJICIIMPOBAHMS TIOBEACHUS OOBEKTOB CHCTEMBI TPH TEpPeXoAe M3 OJHOTO
COCTOSIHUS B JIPYTOE;
3.3 auarpaMmsl JEeSITETbHOCTEH (activity diagrams) — TUIst
MOJICIIMPOBAHMsI TIOBEJCHUS CHUCTEMbl B paMKax pas3jMYHBIX BapHAHTOB
UCTIOJIb30BaHUS, WIIM MOJICIIMPOBAHUS IESTEITLHOCTEIH;

4. nuarpammbl peanuzanuu (implementation diagrams):



4.1 nnarpaMMbl KOMIIOHEHTOB (component diagrams) — ais MOAEIMPOBAHUS
repapxuu KOMIIOHEHTOB (TIOJICUCTEM) CUCTEMBI;

4.2 nuarpammMbl  pas3BepThiBaHus (deployment diagrams) — Juist MozienMpOBaHUS
(U3NIECKON apXUTEKTYPHI CHCTEMBI.

JAuarpaMMbl BApHAHTOB MCIIO0JIb30BAHUSA

[lonsiTie BapmaHTa WUCMONB30BaHUA (use case) BrepBbie BBen MBap SkoOcoH u
npuaa emy TaKyo 3HAYUMOCTb, 4TO B HacTosee BpeMs
BapUaHT WCIOJB30BaHUSI TPEBPATUIICS B OCHOBHOW DJJIEMEHT pPa3pabOTKH W TJIAHUPOBAHUS
MPOEKTA.

Bapuant wucnonb3oBaHUS MPEACTAaBISET COOOM  IMOCIEIOBATEIBHOCTh JIEUCTBHI

(TpaH3akimii), BBIIIOIHSIEMBIX CUCTEMOH B OTBET Ha COOBITHE,
WHUIUUPYEMOE HEKOTOPBIM BHEITHUM 00BEKTOM (meMCTBYIOIIMM JIUTIOM).
Bapuant HUCHOJIb30BaHUI OIHCBLIBAET THUITUYHOE B3aUMOJIEHCTBUE MEXKITY

MOJIB30BATEIEM M CHCTEMOW. B mpocreiiieMm citydae BapUaHT MCIOJIb30BAHMS ONPENEIAETCA
B Ipoliecce 0O0CYXIEHUs C MOJIb30BaTeNeM TeX (PyHKIUH, KOTOpble OH XOTeN Obl pealn30BarTh.
Ha s3pike UML BapuaHT UCTIOJIb30BaHUS U300paXKAIOT CIEAYIONIUM 00pa3oM:

BapHBHT HMCNONb30BaHWA

Pucynok 3.2 BapuaHT ncniosib30BaHMs

JeiicTBytoliee uio (actor) — 3TO pojb, KOTOPYIO MOJIb30BaTeNlb UTPAET MO OTHOIICHHUIO

K CUCTEME. [elicTBytomue JIUna MPEJCTaBIISIIOT co0oi pouu, a
HE KOHKPETHBIX JIIOJel WM HauMeHoBaHMsA paboT. HecmoTps Ha TO, 4YTO Ha
JarpaMmax BapUaHTOB HCIIOJIL30BAHHUS oHH HU300paKaroTCs B BU/IE

CTHJIM30BAaHHBIX  YEJIOBEYECKUX  (UTYPOK,  JCUCTBYIOIEe  JIMIIO  MOXET  Takke
OBITh BHENIHEH CHUCTEMOW, KOTOpPOM HeoOXomuMa HeKoTopas HWHGOpMAIUs OT JaHHOH
CHUCTEMBI. [Toka3zbiBaTh Ha TuarpaMme JIEUCTBYIOIIUX JUIL cienyer
TOJILKO B TOM Clly4ae, KOTJAa UM JCHCTBUTENBHO HEOOXOAMMBI HEKOTOpPblE BapUaHTHI
ucnonbs3oBanus. Ha s3pike UML nelicTByroIIye IuIla NPeACTaBISIOT B BUIE PUTYD:

Pucynoxk 3.3 JleiicTBytoriee uio (aKTep)

JleiicTByroue nua JEisITCs HA TPU OCHOBHBIX THIIA!

TOJIb30BATEIH;

CHCTEMBI;

JIPYTHE CUCTEMBI, B3aUMOJICHCTBYIOIIHE C TaHHOM;

BpeMmsl.

Bpemsi ctaHoBUTCS JNEHCTBYIOIIKMM JIMIIOM, €CJIM OT HETO 3aBUCHUT 3aIyCK KaKHUX-JIMOO
COOBLITHUH B CHCTEME.

CBsi3u MeXKAy BApHAHTAMH HCHOJIb30BAHMS U IelCTBYIOIIUMHU JIUIIAMHU

B s3pike UML Ha auarpaMMax BapuUaHTOB HCHOJB30BaHUS IOJAECPKUBACTCS
HECKOJIbKO THIIOB CBSI3€H MEXIY OJJIEMEHTAMH JUarpaMMbl. JTO CBS3M KOMMYHHUKAIIUU
(communication), BkmroueHus (include), pacmmpenus (extend) u 0600meHus (generalization).

CBsi3b KOMMYHHUKAIlMd — 3TO CBs3b MEXKJY BAapUAaHTOM HCIOJB30BaHUS U
nercrByromuM junoM. Ha s3pike UML cBfI3M KOMMYHHKAUMM ITOKAa3bIBAKOT C IOMOILIBIO
OJTHOHAIIPABJIEHHOM accolMaIyy (CIUIONIHON JTMHUN ).



OdopmuTe KpeauT
1 * ANnA knwenta DaHka
Knueut baxka

Pucynok 3.4 Ilpumep cBsI3u KOMMYHUKaLMH

CBsi3p BKJIIOUYEHHS TPUMEHSETCS B TeX CHUTyallUsax, KOIJa HMeeTcsl Kako-mnbo
¢parmeHt MIOBECHHUS CUCTEMBI, KOTOPBIH MOBTOPSIETCS 6onee 4em B
OJTHOM  BapHaHTe MCIOJIb30BaHUS. C MOMOUIBI0  TaKHX cBsizei OOBIYHO
MOJICIUPYIOT MHOTOKPATHO MCIIONIB3YeMYIO (PYHKIMOHAIBHOCTb.

CBsi3p  pacliupeHHss TpPUMEHSETCS TNpU OMHCAHMM W3MEHEHUH B HOpPMaJIbHOM
MOBEACHUH  cucTeMbl. OHa  TO3BOJSET  BApUAHTY  MCIOJIB30BaHUS  TOJBKO  TIpU
HE0OXOIMMOCTH HCHOJb30BaTh (PYHKIIMOHAIbHBIE BO3MOXHOCTHU APYTOTO.

<<extend>>

- —
Kanser CHATb AeHbIM
CO cYyerta
~
-~
S
—

<<include>>

BbINONHUTE
yCKOpEeHHoe
CHATHUE AeHer

AyTeHTUPUUMPOBaTb
KNHUeHTa

Pucynoxk 3.5 Ilpumep cBSI3U BKJIIOUEHUS U PaCUIMPEHUS

C noMoImplo cBA3M 00O0OLIEHHS MOKA3bIBAIOT, YTO y HECKOJIBKHUX JAECHCTBYIOIIUX JIUI]
UMEIOTCSI OOLIHE YEePTHI.
Cnyxawmia %

CnyxawmA % Cnyxawmn BpemeHHbIA %
C novacoBsomn Ha oknage cnyxawvia
onnaromn

Pucynok 3.6 IIpumep cBsi3u 0000meH s

JAuarpammbl B3aumojeiicTBus (interaction diagrams)
Jmarpammbl ~ B3aumojelicTBus  (interaction  diagrams)  ONHMCBHIBAIOT — TOBEACHHUE

B3aMMO/JICHCTBYIOIIHNX TpYIIII 00BEKTOB. Kak
IIPABUJIO, auarpamMma  B3aUMOJICHCTBHMS ~ OXBaTblBa€T  IOBEJIEHHE  OOBEKTOB B
paMKax TOJBKO OJHOT'O BapuaHTa UCIIOJIb30BaHHUS. Ha TaKou

IarpaMMe OToOpaskaeTcst psiJi OOBEKTOB M T€ COOOINEHHS, KOTOPHIMA OHH OOMEHHBAKOTCS
MEXITy COOOH.

CooOmenne (message) — 3TO CPEACTBO, C IMOMOIIBIO KOTOPOro OOBEKT-OTHPABUTEINb
3arpammnBaeT y 00beKTa MMoryyaTessi BBITOJHEHUE OJJHOM U3 €T0 ONepalui.

HNudopmanmonnoe (informative) cooOmieHne — 3To cooOiieHne, cHaOKaroIee 00bEeKT-
MOJTy4aTeh HEKOTOPOi HH(OpMAIHel isi OOHOBICHHS €T0 COCTOSHUS.

Coobmenne-3anpoc (interrogative) — 3TO COOOIIEHHE, 3aIpalirBaioNiee BbIIAYY
HEKOTOpOi nH(popMmaru 00 0ObeKTe-ToTyqaTene.

NmmepatuBHOE (imperative) COOOIIEHWE — OSTO COOOIIEHHUE, 3ampalluBaroIIee Yy
O6’bCKTa-HOHy‘-IaTeJISI BBIITOJIHCHHUEC HCKOTOPBIX ﬂeﬁCTBHﬁ.



CYH_ICCTByeT ABa BHJA JUarpaMm B3aHMOﬂeﬁCTBHHZ AuarpaMMebl IOCJICAOBATCIIbHOCTU
(sequence diagrams) u KoomepaTuBHBIC AuarpaMmsl (collaboration diagrams).

JAuarpamma nocienoBareabHOCTH (sequence diagrams)
JlmarpamMma TOCJIeI0BAaTEIPHOCTH OTPAXKAeT IMOTOK COOBITHIA, MPOMCXOIANINX B PaMKax
BapHaHTa UCIOJIB30BaHUSI.
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Pucynok 3.7 Ilpumep nuarpamMmsbl HOC/I€10BaTEILHOCTH

Bce  peiictByromue — sMma  IOKa3aHbl B BEPXHEM — 4acTH  AMAarpaMMBI.
CTpenKku COOTBETCTBYIOT COOOIICHHUSM, IEepelaBaeMbIM MEXIY ICHCTBYIOIIUM JIUIOM U
00BEKTOM HITH MEXTYy 0OBEKTAaMH IS BHITIOJIHEHHS TPEOyeMbIX (PYHKIUH.

Ha  gmarpamme  mocienoBaTellbHOCTH — OOBEKT — W300pakaeTcss B BHIE
OpsSMOYTOJIBHUKA,  OT  KOTOPOTO  BHM3  TPOBEACHA  IMyHKTHpPHAas  BEpTUKAIbHas
auHUA.  OTta  JguHUA  HasbiBaercs  smHMEH  oku3HM  (lifeline)  oObekta.  OHa
npencTaBisier co0oil (parMeHT KM3HEHHOTO IMKIA O0OBEKTa B IMPOIECCE B3AMMOICHCTBHS.

Kaxmoe cooOmieHne mpeacTaBiseTcss B BUJAE  CTPEIKA  MEXKAY  JTHHHUIMHU
KHU3HH JIByX OO0BEKTOB. COOOIIEHUS TOSBISIOTCS B TOM TOpSJKE, KaKk OHH IOKa3aHbl Ha
CTpaHHIIe CBEPXY BHU3. Kaxmoe cooOmieHne MIOMEYaeTcst Kak
MUHHUMYM HMeHeM cooOmieHus. [Ipy kemaHMM MOXHO [00aBUTHh TaKKe apryMEHTHl H
HEKOTOPYIO YIPaBISIONIYI0 HH(popMaImio. MOXHO TIOKa3aTh camojenerupoanue (self-
delegation) — cooOrmieHre, KOTOpoe OOBEKT IMOCHUIACT camMoMy ce0e, MpH ITOM CTpeNKa
COOOIICHHUS YKa3bIBACT Ha TY )K€ CaAMYIO JINHUIO JKU3HU.

Juarpamma xkoonepauum (collaboration diagram)



JnarpaMmbl KOOTepauyu OTOOPaKaloT MOTOK COOBITUI 4Yepe3 KOHKPETHBIN ClieHapui
BapuaHTa WCIIOJIb30BaHUS, YHOPSA0YECHBI o
BPEMEHH, a  KOONEepaTHBHbIE  JAMarpaMmbl  Oojbllle  BHUMaHHUA  3a0CTPSAIOT  Ha
CBA3SIX MEXIy OOBEKTaMHU.

Ha nuarpamme koomepaluu mpeicTaBieHa BCsl Ta MH(OpMaIMs, KOTOpas ecTh M Ha
arpaMme HOCJIEI0BATENBHOCTH, HO KooTlepaTHUBHAas auarpamma To-
JIpyroMy ONMCBHIBaeT MOTOK COOBITHH. M3 Hee snerye MOHATH CBS3M MEXIy OOBEKTaMH,
OJIHAKO, TPYyJIHEE YSACHUTH MOCIIEI0BATEIbHOCTh COOBITUH.

Ha  koomeparuBHOM  auarpamMmme  Tak K€, Kak M Ha  JHarpaMme
MOCJIEZIOBATEIbHOCTH, CTPENKU 0003HauarT CcOOOUIEeHHs, OOMEH KOTOPBIMH OCYIIECTBIISETCS
B paMKax JaHHOT'O BapuaHTa MCIOJIb30BaHMs. MIX BpeMeHHas 1ocieq0BaTeIbHOCTh YKa3bIBaeTCs
IyTeM HyMepaluu COOOIIEHUH.

2:CumTate Ne kapTe!
e

1: NpuHATE KapTy [\l

— | Mpuemyuk KaccoBbin
% Kapry annapar
Hean HEHT

18 HYTEs KapTy
5: Beog RIN-kopa (1234) ey /Z
10: BeiGop neictenA (CHATE co £yeTa) 17: Brigafe (20 py6.)

Ynpasnenue ATM I

L HALWan 3 poBaTe

Pucynok 3.8 Ilpumep nuarpaMMsl Koonepanuu

JAunarpammbl kjaccoB. Q0mue cBeeHUst

JluarpamMmma KJaccoB OINpEAEsieT THUIBl KJIACCOB CHCTEMbl M Pa3IMYHOIO poja
CTaTMYECKHE  CBSI3M,  KOTOpble  CYHIECTBYIOT  MexXay HuMu. Ha  auarpammax
KJIacCCOB  M300paxaroTcs  Takke  arpuOyThl  KIAccoB,  ONepaluu  KJIaccoB  H
OTrpaHMYEHUS, KOTOpPbIE HAKIAJbIBAIOTCA Ha CBSI3U MEXKIY KJIacCaMH.

Huarpamma kiaaccoB UML - 3710 rpad, y3maMud KOTOPOTO SIBJISIOTCS 3JEMEHTHI
CTaTUYECKON CTPYKTYpHl NpOeKTa (KJIacchl, MHTEP(EWChI), a IyraMH - OTHOIICHHS MEXIY
y3J1aMu (accolualiy, Hacjael0BaHue, 3aBUCMOCTH).

Ha muarpamme kiaccoB H300pakatoTcs CIIEAYIONIAE YIIEMEHTHI:

[Taker (package) - HaGOp 7€MEHTOB MOJIEINIH, IOTHYECKU CBSI3aHHBIX MEX]y COOOI;

Knacc (class) - onucanue o0mux CBOWCTB IPyMIbl CXOAHBIX 0OBEKTOB;

Hurepdeiic (interface) - abcTpakTHBIA Kiacc, 3alal0mMii Ha0Op omepanuid, KOTOphIe
00BEKT TPOM3BOIBHOTO KJIAcCa, CBS3aHHOTO C JAaHHBIM HHTEp(EHcoM, MpenoCTaBiIsieT IpyTuM
00BEKTaM.

Kaacce

Knacc - 310 rpynma cymHocTeil (00beKTOB), 00JaIalOMIUX CXOAHBIMU CBOMCTBAMH, a
MMEHHO, TaHHBIMU U TIoBeicHHEeM. OTIEeIbHBIN MPEACTaBUTEIh HEKOTOPOTO Kilacca Ha3bIBACTCS
00BEKTOM KJIacca WIH MPOCTO 0OBEKTOM.

[Tong moBemenmem oO0bekta B UML monuMaroTcs JiroOble TpaBWjIa B3aWMMOJICHCTBHS
00BEKTa C BHEIIHUM MUPOM U C JAaHHBIMU CaMOT0 00OBEKTA.

Ha nuarpammax kiacc n3o0pakaeTcsi B BUIE MPSIMOYTOJIbHUKA CO CIUIOUIHOW TPaHUIIEH,
pa3/IeJICHHOT0 TOPU30HTAIbHBIMU JIMHUAMU Ha 3 CEKILIMH:

Bepxnss cexuus (Cekus UMEHH) CONEPXKUT MMs Kilacca M JIpyrue oOIiiue cBOMcTBa (B
YaCTHOCTH, CTEPEOTHI).



B cpenneii cexium coep>KUTCs CIUCOK aTpuOyTOB

B HwkHEN - CIHCOK omepanuid Kiacca, OTPAXAIONMUX €ro TOBEJACHHE (ICUCTBUS,
BBITIOJIHSEMBIE KJIACCOM).

JIro6ast u3 cexknuii aTpuOyTOB U OTIEPAIM MOKET HEe M300pakaThes (a Takke o0e cpazy).
Jlis OTCYyTCTBYIONIEH CEKIIMM HE HY)XHO PHCOBATh pPA3ACIUTENbHYIO JIMHUIO U KaK-IHOO
yKa3bIBaTh HA HAJIMYWE UM OTCYTCTBUE JIEMEHTOB B HEH.

Ha ycMoTpeHue KOHKPETHON peanu3aliii MOTYT OBITh BBEACHBI JTOTIOJTHHUTEIbHBIC
CeKLUH, Hanpumep, uckiatodenus (Exceptions).

<<Entity=>
Card Reader <<Boundary>>
- Card Number : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer )
+ Eject Card() : integer + Acceptinputiinput : Integer) : integer
+ Read Card() : integer
0.1
0.1
0.1 o.n
<<Entity>>
Account
- Account Number : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer g 0.114 Provide Cash() : integer
+ Withdraw Funds(Amount : long) : integer + Provide Receipt() : integer
- Deduct Funds(Amount : long) : integer
- Verify Funds() : integer

Pucynok 3.9 Ilpumep nuarpaMMsbl KJ1accoB

CrepeoTHnibl KJIaCCOB

CrepeoTuriel KJIACCOB — 3TO MEXaHW3M, IIO3BOJIIONIMHA pa3fessaTh KIAcChl Ha
KaTeropuu.

B s3p1ke UML onpeneneHsl Tpu OCHOBHBIX CTEPEOTHUIIA KIIACCOB:

Boundary (rpanuna);

Entity (cymHocTs);

Control (ynpasnenue).

I'pannuHBIE KIaCCHI

I'pannunbivu kmaccamu  (boundary — classes) — Ha3pIBaroTCsi ~ TakuMe  KIIACCHI,
KOTOpBIE pPAcCIOJIOKEHBl Ha TpaHMIE CHUCTEMBl W BCEW OKpyXKaromed cpempl. ITo
9KpaHHble (OpMBI, OTYeTHl, HUHTepdeichl ¢ anmaparypoil (Takoil Kak NPUHTEPHl WIH
CKaHepbl) U UHTEPPEICHI C IPYTUMHU CUCTEMaMHU.

UroObl HaWTM TIpaHUYHBIE KJIAacChl, HAJO0 MHCCIENOBAaTh JMarpaMMbl BapHaHTOB
WCTOJB30BaHUsA. KakaoMy B3auMOJEHCTBHIO MEXIY JIEHCTBYIOUIMM JIALIOM W BapHaHTOM
UCIIONB30BaHUS TOJMKEH COOTBETCTBOBATH, 10 KpaifHeil Mepe, OAMH TpaHuuHbIN Kiacc. IMeHHO
TaKOM KJIacC MO3BOJISET JECUCTBYIOIIEMY JIMIY B3aUMOJIECTBOBATH C CUCTEMOM.

Kuaaccpi-cymnocTu

Krnaccel-cymuoctu  (entity  classes) coliepX)aT  XPaHUMYIO WH(POPMAITHIO.
Onu uMmeroT HauOoIbliiee 3HAYEHHE MAJIs TOJb30BaTeNs, U MOTOMY B MX Ha3BaHUSX YacTO
UCTIOJB3YIOT TEPMUHBI W3 MPEAMETHOH o06sactu. OOBIYHO JUISI KaXIOro KiIacca-CyITHOCTH
CO3/1al0T Tabnuily B 6a3e JTaHHBIX.

Ynpapiasiomue KJIacchl

VYopasnsaromue — kmaccel  (control  classes) OTBEYAIOT 33  KOOPAHMHAITUIO
NercTBUi  npyrux kimaccoB. OOBMHO y KaXJIOro BapHaHTa HWCIOJb30BAHUS HMMEETCS
OJTUH YIPaBJISIOLIHHA KJacc, KOHTPOJIUPYFOIIU I MI0CJIeI0BATEIBHOCTD



COOBITHIA ATOTO BapHaHTa WUCIOJIb30BAHUS. YTPABISIIONIMIA KIACC OTBEYAET 32 KOOPIWHAIUIO,
HO caM HE HeceT B ceOe HUKaKOW (PyHKIIMOHATBHOCTH, TaK KaK OCTAJIbHBIC KJIACCHI HE MTOCHUIAIOT
eMy OOJBIIOTO KOJMWYeCcTBa CooOmeHni. BmecTo 5TOro OH caM MOCBUIAET MHOXECTBO
COOOIIeHUH. YTIPaBIAIOMUNA KIACC MPOCTO JICTETHPyeT OTBETCTBEHHOCTh JAPYTHM Kilaccam, IO
3TOI MPUYMHE €ro YaCTO HA3BIBAIOT KJIACCOM-MEHEKEPOM.

B cucreme Moryr ObITP W JApyrHE€  YOPaBISAIONIME  KJIACChl, 0Omue Jyist
HECKOJIbKMX BapHaHTOB UCHONb30BaHUs. Hampumep, MoxkeT ObITh Kiacc SecurityManager
(meHemkep  0€30MACHOCTH), OTBEYAIONIMH 32  KOHTPOJb COOBITHH, CBSI3aHHBIX C

0€30MacHOCTHIO. Kiace TransactionManager (MeHemxKep
TpaH3aKIU) 3aHUMAETCS KOOpJIWHALIMEN COOOIIICHUH, OTHOCSIIIUXCSA K
TpaH3aKUUsAM ¢ 0a30if AaHHBIX. MOTYT OBITh W ApPyrHe MEHEKEpHI Al paOboThl C APYTUMU
3JIeMEHTaMHU (YyHKIIMOHUPOBAHUS CHUCTEMBI, TaKUMU KaK

pa3ziesieHue pecypcoB, paclpeneneHHas oOpaOoTka JaHHBIX WIM 00pabOTKa OHMIMOOK.
[ToMrMO YTIOMSIHYTBIX BBIIIE CTEPEOTHUIIOB MOXHO CO37aBaTh M CBOM COOCTBEHHEIE.

ATpuOYTHI

ATpuOyT — 3TO 371eMeHT HH(pOpPMalLMU, CBSA3aHHBIM C Ki1accoM. ATpuUOYTHI XpaHST
MHKAICyJIMPOBaHHbIE TaHHBIE KJlacca.

Tak kak atpuOyThl coiepraTcsi BHyTpU Kiacca, OHU CKPBITHI OT APYTHUX KiaccoB. B
CBSI3U C 3TUM MOXET MOHAJ00UThCS yKa3aTh, KaKHe KJIACCHI UMEIOT MPaBO YMTATh M U3MEHATh
aTpuOyThl. DTO CBOWCTBO HA3BIBACTCS BUAMMOCTHIO aTpubOyTa (attribute visibility).

VY arpubyTa MOXXHO OIPENENIUTh YEThIPEe BO3MOXKHBIX 3HAYEHMs 3TOrO MapamMmerpa:

Public (oOmwmii, OTKpbHITHIA). DTO 3HAYEHUE BHUIMMOCTH IPEAINONAraeT, YyTo aTpudyT
OyZeT BUJIEH BCEMHU OCTaJbHBIMU Kilaccamu. JI000# Ki1acc MOXKET MPOCMOTPETh WM U3MEHUTh
3HaueHue arpubyrta. B coorBerctBum ¢ HoTtaumeir UML oOmemy arpubyTy mpenuiecTByer
3HAK « T ».

Private (3aKpBITHIH, CEKPETHBIN). CootBeTrcTBYIOLIUI aTpudyT HE
BUJEH HMKAKUM JpPYTUM KJIAccOM. 3aKpbIThlii aTpuOyT o0003HauaeTcs 3HAKOM « — » B
cootBeTcTBUM ¢ HOoTanuern UML.

Protected (3amuiiennslii). Takoil arpuOyT AOCTYNEH TOJIBKO CaMOMYy KJaccy M €ro
notomkaM. Horarust UML asis 3amuineHHoro aTpudyTa — 9TO 3HaK « # ».

Package or Implementation (maketssiit). [Ipennonaraer, uto 1aHHBIN aTpUOYT ABISAETCA
00IIKM, HO TOJBKO B IMpEeNiaX ero makera. DTOT THII BHIUMOCTH HE O0003HAYAeTCs HUKAKUM
CHeLUaTbHBIM 3HAYKOM.

B  oOmem ciyuae, arpulOyThl pEeKOMEHAyeTCs  JeJaTh  3aKPBITBIMH W
3aLUIIEHHBIMU. JTO MO3BOJISET JTy4dlle KOHTPOJIUPOBATh caM aTpuOyT U KOJI.

C mnoMmouIpl0 3aKphITOCTH WM 3aIIMIIEHHOCTH YyJaeTcss u30exaTb CUTYyallUH,
KOrja  3HayeHHe  aTpuOyTa  H3MEHseTcs  BCEeMHM  KjlaccaMM  CUCTeMbl.  Bmecto
3TOro JIOTMUKA W3MEHEHMsl aTpubyra OyJeT 3akioyeHa B TOM JK€ Klacce, 4To U
caM 3TOT aTpuOyT. 3ajaBaeMble MapaMeTpbl BUAMMOCTH IOBIIUSAIOT HA FEHEPUPYEMBIH KOJI.

Onepauunu

Onepanuum  peanu3yloT  CBA3aHHOE € KjaccoM  mnoBefaeHue.  Omnepanms
BKJIIOYA€T TPHU YaCTHU — HUMA, IIApaMCTPbl WU TUII BO3BPAIACMOI'0 3HAUCHUS.

[lapameTppl — 9TO apryMeHThl, [OJy4aeMble OmNepalnued «Ha Bxoae». Tum

BO3BPALa€MOTr0 3HAYECHUSI OTHOCUTCA K PE3YJbTATy ACHCTBUS ONEPALIUH.

Ha nuarpamMmme KkigaccoB MOKHO TIOKa3blBaTh KakK MMEHa oONepaluid, TaKk |
MMEHa  OlepalMii  BMEcTeé ¢ HMX  [apaMeTpaMM WM TUIOM  BO3BPallaeMoro
3HaueHus. UTOOBl YMEHBIIUTH 3arpy>KEHHOCTb IUAarpamMmbl, MOJE3HO ObIBAET Ha HEKOTOPBIX
Y3 HUX MOKAa3bIBaTh TOJbKO UMEHA OIEpaLHii, a Ha APYTUX UX MOJHYIO CUTHATYPY.

B sa3bike UML onepanuu MMErOT CAEAYIOLY0 HOTALUIO:

NUms  Onepanupu  (apryMeHT: THI JaHHBIX apryMEeHTa, AapryMEHT2:THN JIaHHBIX
aprymeHraZ2,...): TUIl BO3BPAIlaeMOr0 3HAYCHHUSI



Crnenyet paccMOTPETh YEThIPE Pa3IUYHBIX THUIIA OTEPALIANA:
Onepanuu peanu3aiuu;

Onepanuu ynpaBlIeHHUS;

Omneparuu n0ocTyna;

BcnomoratenbHbie onepauu.

Onepaunu peajauzanuu

Omnepamnu peanuzauuu (implementor operations) peanu3yl0T HEKOTOpble Ou3Hec-
GyHKIHH. Taxue oTepanuu MOKHO HaWTH, UCCIeays IAarpaMMbl
B3auMojieiicTBus. JluarpamMmel 3Toro tuma (hOKycHpyroTCsi Ha Ou3Hec-PyHKIUSAX, U KakIoe
coO0IIeHNe uarpaMmbl, CKOpee BCET0, MOKHO COOTHECTH C OTIEpaIieil peaan3amnny.

Kaxnas omepanus peanu3aiuu  JOJDKHA  OBITh  JIETKO  MPOCIEKUBaeMa J0

COOTBETCTBYIOIIETO  TPeOOBaHHS. Ot0  gocTuraercs HAa  pa3lMYHBIX  JTamnax
MOJIEJTMPOBaHUSL. Onepanus BBIBOJIUTCS u3 cooOuieHus Ha auarpamme
B3aMMOJICHCTBHA, COOOIIEHNSA UCXOISIT u3 MOAPOOHOTO OIIUCAHUS IIOTOKA
COOBITHH, KOTOpBIM CO37qaeTCs Ha OCHOBE BapUaHTa MCIIOIB30BaHMA, a IMOCIEAHUN — Ha
OCHOBE TpeOOoBaHUM. Bo3smoxHOCTB IIPOCIIEIUTH BCIO Ty
LETIOUKY MIO3BOJISIET rapaHTUpOBAaTh, 4TO KaXK10¢e TpeboBaHue Oyzer

peann3oBaHO B KOJE, a KaXIbIi (parMEHT KOAa peann3yeT Kakoe-TO TpeOOBaHUE.

Onepanun ynpasJjieHust

Onepamuun  ynpasienust  (manager operations) — yIOpaBisilOT — CO3JaHHEM |
YHUYTOXKEHHEM OOBEKTOB. B 3Ty KaTeropuio mnomnagarT KOHCTPYKTOPHl M J€CTPYKTOPHI
KJIaCCOB.

Onepanun gocryna

ATpuOyTbl OOBIUHO OBIBAIOT 3aKPHITHIMU WIM 3alllMIICHHBIMU. TeM He MeHee, Apyrue
KJIacChl MHOT/A JTOJDKHBI MPOCMATpUBATh MM M3MEHATh UX 3Ha4eHHus. J[JIs 3TOro CymecTByrOT
ormepauuu jgoctyna (access operations). Takol moaxoa JdaeT BO3MOXHOCTh 0€30MacHO
MHKAICyJIUPOBaTh aTpuOyThHI
BHYTPHU KJlaCcCa, 3allUTUB HUX OT APYTUX KIACCOB, HO BCC XKC IO3BOJIACT OCYIICCTBUTH K
HUM KOHTponupyemsblii noctymn. Co3manue omnepauuit Get um Set (mosydeHUs M U3MEHEHUS
3HAYEHHs) JUIA KaXXJI0T0 aTpuOyTa Kiacca SBJSIETCS] CTAaHJapTOM.

BcnomorarenbHbie onepanuu

Bcemomorarensueivu - (helper operations) Ha3bpIBalOTCS Takue OIEpalul  Kiacca,
KOTOpble ~ HEOOXOOUMBI €My  JUIsl  BBIIOJHEHMS ~ €ro  OTBETCTBEHHOCTEH,  HO
O KOTOPBIX APYIrue€ KJIaCCbl HC MAOOJDKHBI HHUYCTO 3HATDh. 9T0 3aKPBITEIC U 3alIUIICHHBLIC
oTepaluy Kiacca.

Uto6s! HACHTU(HULIMPOBATH ONEPALIUH, BHIITOJIHUTE CIEAYIONINE AEHCTBUS:

W3zyuute JarpaMMbl 10CJIEeI0BATEIbHOCTH u KOOIEPaTUBHbIE
AuarpaMMbl. Bonpmas dacte COO6HICHI/II71 Ha DJOTHUX Auarpammax sABJIACTCA OICpalusiIMUu
peanuzanuu. PediiekcuBHble cooOmIeHNs Oy1yT BCIOMOTaTEIbHBIMU ONEPALUSMHU.

Paccmotpute  ympaBnsitomue  omepanmu.  Moker  moTpeOoBaTbes  100aBUTh
KOHCTPYKTOPBI U 1€CTPYKTOPBHI.

Paccmotpute  omepamum  goctyma.  [lng  kaxnmoro  arpulyra  Kiacca, C
KOTOPBIM JOJDKHBI OynyT paboTaTh ApYyrue Kiacchl, Hajlo co3jaTh oneparuu Get u Set.

Css3n

Ces3p mpenctaBisieT co0Oil CeMaHTHYECKYH0 B3aUMOCBSI3b Mexay kiaaccamu. OHa
JaeT KJIaccy BO3MOXKHOCTH Yy3HaBaTh 00 aTpuOyTax, ONepamusXx W CBS3sSX JIPYroro Kiacca.
WNupiMu  ciioBamMH, YTOOBI OJUH KJIACC MOT TIOCJATh COOOILICHHWE IPYyroMy Ha Juarpamme
MIOCIIEIOBATEIPHOCTH HIIM KOOTIEPATUBHON IUarpaMme, MEXKIy HUMH JIOJDKHA CYIIeCTBOBATH
CBSI3b.



CymliecTBYIOT YeThIpe THIA CBs3€d, KOTOpbIE MOTYT OBITh YCTAHOBICHBI MEXIY
KJIaCCaMHM: aCCOIIMAIINH, 3aBUCUMOCTH, arperarui 1 00001IeHus.

Acconuanuu
Acconmanus (association) — 3TO ceMaHTUYecKas CBsI3b MKy kiaccamu. VX pucyroT Ha
JarpaMMe KJIacCOB B BU/I€ OOBIKHOBEHHOM JIMHHH.

NewClass NewClass2

Pucynok 3.10 CBa3b acconuanus

Accoupanuu  MOTyT  OBITh  JByHamnpaBlIIEHHBIMH, Kak B  IpuMepe, WIH
onHoHarpaBiaeHHbIMU. Ha a3pike UML nByHanpaBieHHbIE acCOIMAlMU PUCYIOT B BUE IPOCTOM

auHAM  0e3  CTpeNioK  WiIM €O CTpenkamMu ¢ obeumx  ee  cropoH. Ha
OJTHOHATIPABJICHHOW acCOIMAalMK HM300pa)Kar0T TOJIBKO OJIHY CTPEJIKY, TMOKa3bIBAIOIIYIO €¢
HarpaBJICHUE.

Hanpasienune accoIManuu MOYKHO OTIPEJICIHTH, u3ydas JHarpaMMbl

MOCJICAOBATCIIBHOCTU MW KOOIICPATUBHBLIC OHUArpaMMBI. Ecimu  Bce COOGH.[CHI/ISI Ha HHUX
OTHPABISIOTCS  TOJIBKO  OAHMM  KIIACCOM W TNPHHAMAIOTCS  TOJNBKO  JIPYTUM
KJIACCOM, HO HE Ha000pOT, MEXIY STUMH KJIaccaMu UMeeT MECTO
OJIHOHAIIpaBJieHHass CBs3b. Ecim xoTst Obl OJHO COOOIIEHHE OTHPABISIETCS B OOpaTHYIO
CTOPOHY, acCOIHAIIHSI TOJKHA ObITh IBYHAPABICHHOM.

Accouuanuu MOTYT OBITH pedIeKCUBHBIMHU. PednexcuBnas accornuanus
nmpeamnojgara€t, 4Tro OJHWH OJSK3CMIUIAP Kilacca B3aHMO,Z[eI>'ICTByeT C JApPYIUMH SK3CMIUIIpaMu
9TOTO JKe Kiacca.

3aBucumocTu

Ces3u 3aBucumoctu (dependency) Take OTpa)kaloT CBSI3b MEXKIY KJacCaMH, HO OHH
BCErZla  OJHOHAINpAaBIEHbl M  IIOKa3bIBAlOT, UYTO  OJMH  KJacc 3aBUCHUT oT
OnpeAesieHuH, CcaelaHHbIX B JpyroM. Hampumep, kimacc A ucnosb3yeT MeToAbl Kiacca B.
Torma mpu u3MeHeHUH Kiacca B HeoO0X0IMMO NMPOU3BECTH COOTBETCTBYIOIINME HW3MEHEHHS B
Kjacce A.

3aBUCHMOCTh HM300pa)kaeTcs MyHKTHUPHOW JIMHUEH, TNPOBEJCHHON MEXAy ABYMS
3JIEMEHTaMU AUarpaMMbl, U CUATAETCA, YTO IJIEMEHT, IPUBSI3aHHBIA K KOHILY CTPEJIKH, 3aBUCHUT
OT 3JIEMEHTA, IPUBSA3aHHOTO K HAYaJly 3TOW CTPEJIKH.

NewClass NewClass?2

Pucynok 3.11 CBs3b 3aBUCUMOCTD

[lpn renepammu Koma Uil OTHX KJIacCOB K HHM He OyayT [1o00aBisThCA
HOBble arpuOyTel. OpHako, OynxyT co3maHbl coenuduyeckue [Uis s3bIKAa OINEPaTOpHI,
HEOOXOANMBIE JUIS TIOACPIKKH CBSI3H.

Arperanuu

Arperanuu (aggregations) TpeACTaBISIOT co0oi Ooisiee TecHyo (opmy accormaruu.
Arperaius — 3TO CBsI3b MEXAY LIeNbIM U ero 4acteio. Hampumep, y Bac MokeT OBITH Kjacc
ABTOMOOWITB, a TaKXKe KJIACCBI JBurarens, [TokpbIku
U KJIacchl Ui JAPYrHMX dacTed aBTomMoOwns. B pesynbprate oObekT Kiacca ABTOMOOMIIb



Oyaer coctosTh M3 OOBeKTa Kiacca JlBuratenb, 4derelpex o0O0bekTOB IloKphiiek u  T.
N. Arperanyy BHU3YaJH3UPYIOT B BHJAE JIMHUU C POMOHMKOM Y Kilacca, SBJISIOIIETOCs HEbIM:

Whole Part

Pucynok 3.12 Cas3b arperauus

B  nmomommenme k  mpocroii  arperammn  UML  BBomuT  Oojiee  CHIIBHYIO
Pa3sHOBUAHOCTb arperanuy, HasbiBaeMylo Kommo3unued. CoriacHO KOMIO3MLMH, OOBEKT-
4acTh ~ MOXET  MPHHAJICKATh  TOJNBKO  EAMHCTBEHHOMY  LIE€IOMY, M,  KpOMe
TOrO, Kak IpaBWIO, >XU3HEHHbIM LMK 4YacTell COBMaJaeT ¢ LUKJIOM LEJIOTr0o: OHU JKUBYT U
yMHparoT BMecTe ¢ HUM. JIro0oe yaneHue 1esnoro pacipocTpaHseTcs Ha €ro 4acTy.

Takoe kackagHOe yJAaJeHHE HEPEIKO pPAcCMATPUBAECTCS KaK 4YacTb OIpEesICHUs
arperaiuy, OJHaKo OHO BCETrJa MOoJpa3yMeBaeTCsl B TOM Cllydyae, KOI/la MHOXECTBEHHOCTh POJIU
coctaBisger 1..1; Hampumep, ecau HeoOXoauMO yaanuth KimeHTa, TO 3TO yAajeHHE IOJIKHO
pacrpocTpaHUuThCs ¥ Ha 3aKassl (M, B CBOIO o4epeib, Ha CTpOoKHU 3aKasa).

O600menus (HacsienoBanue)

O6o00muieHne (HaciIe0BaHUE) - ITO OTHOUICHUE THIIA 00IIee-9aCTHOE MEXKIY dJIEMEHTaMH
MOJIEJIN. C IIOMOLIBI0 0000111eHMIT (generalization) IOKAa3bIBAIOT CBSI3U
HACJICJIOBAHMSI MEXIY JIBYMSI KJIaCCaMHU.

Bufimoresnet nonsaoeaTens
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Pucynok 3.13 Ilpumep cBs3u Haciaen0BaHuE

bonbmHCTBO 00BEKTHO-
OPUEHTUPOBAHHBIX SI3BIKOB HEINOCPEACTBEHHO MO JIEPKUBAIOT KOHLICTILINIO
HacienoBanus. OHa MO3BONIET OAHOMY KJIAcCy HAaC/IeNOBaTh Bce aTpUOYThI, ONEpaLuu U
cBaA3u napyroro. HacienoBaHue nmakeToB O3HAa4yaeT, YTO B IIAKETE-HACIEJHUKE BCE CYIIHOCTHU
nakeTa-npeaka OyIyT BHJHBI O CBOMMH COOCTBEHHBIMM MMEHaMH (T.€. IPOCTPAHCTBA UMEH
o0benunsIoTCs). HacnenoBanue mokaspIBaeTcsl CIUIOMIHOM JIMHUEH, HIYIIEeH OT Kilacca-MoTOMKa
K kiaccy-npeaky (B tepmuHosorun OOII - or moroMka K Npenky, OT CblHa K OTIly, WJIH OT



nojkiacca k cymnepkiaccy). Co cTopoHsl Oojiee OOIIero 3MeMeHTa pUCyeTcsi OONBIION MOIBIN
TPEYTOJIbHUK.

[Tomumo HaclmeAyeMbIX, KaKIblii TOJIKIACC HWMEET CBOM COOCTBEHHBIE YHUKAIbHBIC
aTpuOyThI, ONIEPALIUU U CBSI3H.

MHO0:KXeCTBEHHOCTH

MHOXECTBEHHOCTh (multiplicity) ITOKA3bIBAET, CKOJIBKO IK3EMIUISIPOB
OJIHOTO KJacca B3aUMOJECHCTBYIOT C IMOMOIIbIO 3TOM CBSI3U C OJIHUM 3K3EMIUISIPOM JIPYTrOro
KJIacca B JIaHHBIH MOMEHT BPEMEHH.

Hamnpuwmep, npu pazpaboTke CUCTEMBI perucTpanuu KypCOB B
YHUBEPCUTETE MOXHO ompenenuTs kiacchl Course (Kypc) u Student (cTyneHt). Mexay HUMHA
YCTaHOBJIEHA CBS3b: Y KypCOB MOTYT OBITh CTYACHTHI, a Y CTYIEHTOB — Kypchl. Bompochl, Ha
KOTOPBIN TTOJKEH OTBETHUTH napameTp MHOKECTBEHHOCTH:
«CKOJIBKO KYpCOB CTYJEHT MOJKET MOCEIIaTh B JAaHHBIA MOMEHT? CKOJBKO CTYJ€HTOB MOXKET
3a pa3 mocemaTh OJIUH Kypc?»

Tak kak MHOXXECTBEHHOCTh [aeT OTBET Ha 00a O5TH Bompoca, €€ WHAUKATOPHI
YCTaHABIIMBAIOTCS Ha obounx KOHIIax JUHUT CBSI3H. B npumepe
pErucTpallud KypCcOB MbI pPEHIWJIM, YTO OJUH CTYIAEHT MOXET I[oceuaTtb OT HyJs A0
YeThIpeX KypCOB, a OJUH Kypc MoOryT ciaymarb oT 0 1o 20 cTyIeHTOB.

B  s3eike UML  npuHsATel  ompefeNneHHbIE  HOTalMM AN OOO3HAYECHHUS
MHOECTBEHHOCTH.

Taomura 3.1 - O003HaUeHUI MHOXKECTBEHHOCTH CBs3eit B UML

MuokecTBenHOCT Suavuemie
0.* Hom wim Gormine
1..% Oman v Gonbie
0.1 Hom wim ojun
1..1 (cokpameias 3amucs: 1) Posio oui

HNmena cBs3eii

CBs131 MOKHO YTOUHHUTH C TOMOILIbIO UMEH CBSI3€H MM POJEBbIX UMEH. VIMsI CBSA3U — 3TO
OOBIYHO TJIAroJI WJIU TJIarojbHasi pas3a, ONMUCHIBAIOIIAS, 3aU4eM OHA HyXHa. Hampumep, Mexmy
kiaccoM Person (uenoBek) u kiaccom Company (KOMIaHHS) MOKET CYIIECTBOBAThH ACCOIIMALIA.
MoxxHO 3agaTh B CBSI3W C OTUM  BONPOC,  SBIsETCA JIM  OOBEKT  Kiacca
Person KIIMEHTOM KOMIIAHHH, eé
COTPpYAHUKOM wuiu BianenbiieM? UYToObl ompeneauTh 3TO, acCOLMAIMI0 MOXKHO Ha3BaTh
«employs» (HaHUMAET):

—— Employs —
Company Person

Pucynok 3.14 Tlpumep umeH cBsizeit

Poan

POJICBI:IG NMCHA HpI/IMeHSIIOT B CBJ34X acCcolanivu HJIN arperam/m BMECTO MMCH IJIA
ONMCaHUsl TOTO, 3a4€M HTH CBSA3M HYXKHbI. Bo3Bpamasch kK npumepy c¢ kimaccamu Person u
Company, MOXHO cCKa3aThb, 4YTO Kiacc Person wurpaer poiab COTpyJAHHMKA  Kiacca
Company. PoneBrie HMEHa - 3TO 0OBIYHO HMEHa



CYUIECTBUTENIbHBIE ~ WJIM  OCHOBaHHble Ha  HUX  (pa3pl, WX  [OKa3pIBAlOT HA
IyarpaMMe  psAIoM € KJIAcCOM,  MIPAOIUM  COOTBETCTBYIOHIy0  ponb.  Kak
NpaBUIIO, MOJB3YIOTCS WM POJIEBBIM MMEHEM, WJIM MMEHEM CBS3M, HO He oboumHu cpasy. Kak
U UMMEHa CBsi3eH, poJieBble MMEHa He 00s3aTelbHbl, MX Jal0T, TOJbKO €CIIM IIeJIb CBA3H HE
oueBuHa. [Ipumep poseil IpUBOANTCS HIXKE:

+Employer +Employee

Company Person

Pucynoxk 3.15 Ilpumep poneit cBszeit

ITaxer. MexaHu3M NAKETOB
B koHTekcTe nuarpaMM KJIaccoB, MAaKeT - 3TO BMECTWJIMINE A HEKOTOporo Habopa
KJIaCCOB M APYTrux MakeToB. [TakeT aBisieTcs caMOCTOSATENbHBIM MPOCTPAHCTBOM UMEH.

[ ]

Package

Pucynok 3.16 O6o3nauenue nakera B UML

B UML Her kakux-mu00 OrpaHUYEHUI Ha MpaBHIIa, IO KOTOPBIM pa3pabOTUYUKH MOTYT
WIH JTOJKHBI IPYIIIIMPOBATh KIACChl B MakeThl. HO ecTh HEKOTOpBIE CTaHAPTHBIE ClIydau, KOraa
Takasi TPYNIHPOBKA yMECTHA, HAlpUMep, TECHO B3aWMOJCHCTBYIOIIME KIJIACCHI, WM Oojee
o0mmuii ciyyail - pazdueHne cucTeMbl Ha MOJICUCTEMBI.

[TakeT GpU3NUECKU CONEPKUT CYIIHOCTH, ONpPECIICHHBIE B HEM (TOBOPST, YTO "CYIIHOCTH
nNpuHaaiexaT nakery"). OTO O3HayaeT, 4YTO eciu OyJIeT YHUYTOXKEH MakeT, To OyayT
YHHUYTOXKEHO U BCE €T0 COJEPKUMOE.

Cy1iecTByeT HECKOJIbKO Hanbosiee pacpoCTPaHEHHBIX MOAX0JJ0B K TPYIIHPOBKE.

Bo-niepBsIx, MOXHO IpyIIINPOBATh ux 1o
CTEPEOTHILY. B TaKOM ciay4yae — IOJIy4aeTcs OIMH  IaKeT C KJIaCCaMH-
CYILIHOCTSIMH, OJIVH C  T'PaHHYHBIMHU KJIACCaMH, OJIMH C  YHOPaBIIOUIMMU

KJaccaMd U T.J. DTOT IMOAXOJ MOXKET OBITh IMOJIE3CH C TOYKH 3PEHHs pa3MeIleHHs TOTOBON
CUCTEMBI, IIOCKOJIBKY BCE HAXOJSIIMECs Ha KIMEHTCKUX MAaIllMHAX MOTPAHUYHBIC KIACCHI YiKe
OKa3bIBAIOTCS B OJHOM I1aKEeTe.

Hpyroi MOJXO/T 3aKJIF0YAETCA B 00beIMHEHUH KJIACCOB MO  HUX
¢ysknmoHansHOCTH. Hampumep, B makere Security (6e30macHOCTB) coJepkarcsi BCe KIIAacChl,
OTBEYAOIINE 3a 0€30macHOCTh MIPHJIOKEHUS. B TaKoM
cilydae JIpyrue TakeThl MOTYT HasbiBatbes Employee Maintenance (PabGora ¢ coTpynHukamu),
Reporting (ITonrotoBka OTYETOB) u Error Handling
(O6paboTka omubok). IIpenMyIIecTBO ATOTO MOAXOJa 3aKII0YaeTCs B BO3MOXKHOCTH
MOBTOPHOT'O UCTIOJIE30BaHUSI.

MexaHu3M MakeTOB NPUMEHHM K JIFOOBIM 3JEMEHTaAaM MOJIENH, a HE TOJBKO K

KJaccaMm. Ecnu JUISt TPYIITHUPOBKH KJIACCOB HE HUCIIOIb30BaTh HEKOTOpbIE
OBPUCTUKH, TO OHAa CTAHOBUTCA TMPOM3BOJALHOW. OnHAa W3 HHUX, KOTOpas B OCHOBHOM
UCIIOJIb3YETCS B UML, — 3TO 3aBUCHUMOCTb. 3aBUCUMOCTDH MEXKTY

IBYyMsI TaKeTaMU CYHIECTBYET B TOM CJy4ae, €CIM MEXIy JI0O0bIMH JIByMs KjaccamMH B
[IaKeTax CYILIECTBYET J00as 3aBHCHUMOCTb.

Takum o0Opazom, quarpamMma NakeTOB MPEACTaBIseT co0O0il AMarpaMmy, CoAep Kallyro
IAaKeThl KJIACCOB M 3aBUCUMOCTH MeEXAy HHUMU. CTpOro roBops, MAKETbl U 3aBUCUMOCTHU



ABJIFOTCA JJICMCHTAMU JUArpaMmbl KJIACCOB, TO CCThb JAUAarpaMma IaKCTOB — 3TO (I)OpMa
AuarpaMMbl KJIaCCOB.

—

S— Entities

Boundaries

Pucynok 3.17 Ilpumep nuarpamMmsl IaKeTOB

3aBUCUMOCTh MEXKAY JABYMS DJIIEMEHTaMH HMMEET MECTO B TOM Clydae, €CIH
N3MCHCHHA B OINPCACIICHHU OAJHOI'0 JJICMCHTA MOIyT IIOBJICYHL 34 CO60ﬁ U3MCHCHHUS B
npyrom. YTo kacaetcs KJIaccoB, TO MPUYUHBI TSl 3aBHCUMOCTEH MOTYT OBITh CAMBIMU Pa3HBIMH:

OJIMH KJIACC MOCHUIAET COOOIEHUE PYyTOMY;

OJIMH KJIACC BKJIFOYAET YaCTh JTAHHBIX JPYTOro KJIacca; OJHMH KIAcC UCIOJb3YeT APYroi B
Ka4yecTBE MapameTpa OIepalyH.

Ecmu knmace mensier cBodl mHTepdeiic, To ioboe cooOIlIeHre, KOTOpoe OH TOCHLIACT,
MOJKET YTPATHTh CBOIO CHITY.

[TakeTsl HEe AT OTBETAa Ha BOIMPOC, KAKUM 00pPa30M MOXHO YMEHBIIUTH KOJIHYECTBO
3aBUCHMOCTEN B Ballleld CUCTEME, OJIHAKO OHH MOMOTAIOT BBIJEIHUTH ITH 3aBUCUMOCTH, a MOCIIC
TOTO, KaK OHU BCE OKaXKYTCS Ha BUJTY, ocraeTcs
TOJBKO HOpa6OTaTL Hazg CHHNKCHUEM ux KOJIM4YeCTBa. I[I/IaI‘paMMBI IIaKE€TOB
MOYKHO CUYUTATh OCHOBHBIM CPEICTBOM YIIPABJICHUS OOLICH CTPYKTYpPOIl CHUCTEMBI.

ITakeTsl ABJIAKOTCA KU3HCHHO HGO6XOI[I/IMBIM CpeaACTBOM JJIS 60JIBI_HI/IX
npoekToB.  MX  ciegyer  Wcmonp3oBaTh B TeX  ClydasX, KOrjga  JuMarpamma
KJIaCCOB, OXBAaThbIBarollad BCHO CUCTEMY B MLCJIIOM U pa3sMCOICHHAA Ha CAWMHCTBCHHOM JIMCTC
Oymaru popmata A4, CTaHOBUTCS HEUNTAEMOM.

JuarpamMMsbl COCTOSTHU I
JlnarpaMmbl COCTOSIHMM ONPEIENSAIOT BCE BO3MOXHBIE COCTOSIHMSI, B KOTOPBIX MOXET

HAXOJUTHCS KOHKPETHBIN OOBEKT, a TaKKe poIecc CMEHBI
COCTOSIHUH OO0BEKTa B pe3yJIbTaTe HACTYIUICHHS HEKOTOPBIX COOBITHH.
CymuiecTByeT MHOT'O dbopm JuarpamMmm COCTOSIHHI, HE3HAUYUTEIbHO

OTJIMYAIOIIUXCS APYT OT JIpyra CEMaHTHKOM.

Ha nuarpamMMe uMEIOTCS IBa CHIEIUAIBHBIX COCTOSHUS — HadajabHOE (start) 1 KOHEYHOe
(stop). HauansHoe COCTOSIHHE BBIJICIICHO YepHOU TOYKOM, OHO
COOTBETCTBYET  COCTOSSHUIO  OOBEKTa, KOTJa OH  TOJNBKO  4YTO  OBLI  CO3/aH.
Koneunoe cocrosHue o0OoO3HayaeTcs YEpHOW TOYKOH B OEOM  KpyXKKe, OHO
COOTBETCTBYET COCTOSHUIO OOBEKTa HEMOCPEICTBEHHO TMepea ero yHHYTOXXKeHueM. Ha
JTuarpaMme COCTOSIHHI MOXKET OBITh OJTHO " TOJIBKO OJTHO
HayalbHOE COCTOSIHME. B TO ke  BpeMs, MOXeT OBbITh CTOJNBKO  KOHEUHBIX
COCTOSIHMM, CKOJIBKO BaM HYXHO, WIM HX MOXeT He ObTh BooOme. Korma oO0bekT
HaXOJUTCSI B KAKOM-TO KOHKPETHOM COCTOSIHMH, MOTYT BBIMIOJHSATHCS PA3TUYHBIE MPOIECCHI.
[Tpomnecchr, MIPOUCXOSAIINE, Koraa
O00BEKT HAXOAUTCS B OMPENEICHHOM COCTOSIHHM, HA3bIBAIOTCS JEHCTBUSMU (actions).



C COCTOSAHHUEM MOXXHO CBA3bBIBATH JaHHBIC IIATH THUIIOB: ACATCIIbHOCTD,
BXOIOHOEC )ICI\/'ICTBI/IG, BBIXOJHOC )ICI\/'ICTBI/IG, cOOBITHE U HUCTOpUA COCTOSTHUA.

JlesAITeJIbHOCTD

JlesitenpHOCTRIO (activity) Ha3bIBaeTCS TOBEACHHE, pealn3yeMoe OOBEKTOM, MOKa OH
HAXOIUTCS B JTaHHOM COCTOSTHUH. JlesTenbHOCTh
- 3TO pepbrIBacMoe MOBEJICHUE. Omno MOJXKET

BBIMIOJHATHCS  J0  CBOErO  3aBEepIUICHHs, TOKa OOBEKT HAXOAWTCI B  JaHHOM
COCTOSTHUHM, WM MOXET OBITh TIIPepBaHO IEePEeX0J0M OO0BEKTa B JAPYroe COCTOSHHE.
JlesTenbHOCTh HU300paXKaloT BHYTPU CAMOTO COCTOSTHUS, €l JOJKHO MPeIiecTBOBaTh clioBo do
(menatp) U ABOETOYHE.

Bxoanoe neiicteue

BxonubiM geiicTBueM (entry action) Ha3bIBaeTCs IMOBEAEHHE, KOTOPOE BBIMOJHSETCH,
Korja oOBEeKT MEPEeXOJUT B JIaHHOE COCTOsHHUE. J[aHHOe IEHCTBHE OCYILECTBIISETCS HE Iociie
TOro, Kak OOBEKT Tmepemiear B 3TO  COCTOSIHME, A, CKopee, KaK  4acTh
9TOro mnepexona. B oTaumuMe OT [EATENBHOCTH, BXOJHOE JEHCTBUE paccMaTpHUBaeTCs Kak
HenpepbiBaeMoe. BxonHoe  nefcTBUME TakkKe IOKa3blBAIOT BHYTPH  COCTOSIHMS, €MY
HpEIECTBYET CJI0BO entry (BXO/) U ABOETOUHE.

BbixoaHoe neiictBue

BrixogHoe — geiictBue  (exit action) momoOHO — BXogHoMy.  OpHako,  OHO
OCYIIIECTBIIIETCA KaK COCTaBHasg 4acTh IIpollecca BBIXOJAa W3 JAHHOTO COCTOSTHUSI.
OHo sBisETCS 4YacThIO TIpoIlecca Takoro mnepexoaa. Kak u BXOAHOE, BBHIXOAHOE JIEHCTBUE
SIBIISICTCSI HETIPEPHIBACMBIM.

BrixogHoe neiicTBue M300pakaroT BHYTPU COCTOSHUS, €My MPEANIECTBYET CIOBO exXit
(BBIXOJ) M IBOETOYHE.

[ToBenenne oObEKTa BO BpeMs JEATEIbHOCTH, NPU BXOJHBIX M BBIXOJIHBIX JEHCTBHUSIX
MOKET BKITIOYATh OTIIPaBKY COOBITHS IPyroMy 00BEKTY.
B 3TOM ciydae OTIHCaHUIO JESITENIbHOCTH,
BXOJHOTO JEHCTBUS WM BBIXOJHOTO ACHCTBHUS NPEAIIECTBYET 3HAK « ™ ».

CooTBeTcTBYIOIIAs CTPOKA HA JUArpaMMe BBITIISAIUT KaK

Do: *lenb.CobbiTHE (APryMEHTHI)

3nece Llenb — 3T0 00BEKT, modyyarommii coObiTue, CoOBbITHE — 3TO MOCHLIAEMOE
coo01IIeHne, a ApryMeHTHI SBJISIOTCS TapaMeTPaMH MOCHIIIAEMOT0 COOOIIECHUSI.

JlessTenbHOCT ~ MOJKET  TaKKe€  BBIMOJHATBCS B pe3ylbTaTe  MOJYYECHUS
00BEKTOM HEKOTOpOro coObiTHs. [Ipu TMONYyYeHHH HEKOTOPOTO COOBITHS BBITOJHSICTCS
ompezeNeHHas AeITeIbHOCTb.

[Tepexomom (Transition) Ha3bpIBaeTCSa TMEpEeMEIIEHWE W3 OJHOTO COCTOSHHUS B
Ipyroe. COBOKYMHOCTh MePexo/I0B JarpamMmbl MOKa3bIBAET, KaK 00BEKT
MOKET TIepEeMENIaThcs MEXAYy CBOMMH COCTOSHUsSMU. Ha gumarpamme Bce IMepexojbl
u300pakaroT B BHJAE CTPEIKH, HAUMHAIOUICHCS Ha TMEPBOHAYAIBHOM COCTOSIHUM U
3aKaHYMBAIOMICHCS TTOCIETYOIIIM.

[Tepexoabt MOTYT ObITH pedieKCUBHBIMU. OOBEKT MOKET MEPEUTH B TO KE COCTOSIHUE, B
KOTOPOM OH B HACTOSIIUH MOMEHT HaxoauTcs. PediiekcuBHBIE TIEpeX0Ibl U300paKalOT B BHJIE
CTpEJIKH, HAUMHAIOLIEICS U 3aBepIIAIOIIeics Ha OTHOM U TOM K€ COCTOSIHHH.

Y  mepexoma  CymiecTBYeT — HECKONbKO  crnemmdukamuii. OHH  BKIIOYAIOT
COOBITHS, apTyMEHTHI, OTPaKIAIOIINe YCIOBUS, NEHCTBUS M TMOCHUIAEMbIE COOBITHSI.

CoObITUs

CoObiTHe (event) — 3TO TO, YTO BBI3BIBAET NEPEXOJ M3 OJHOTO COCTOSIHHS B JIPYTOE.
CoOpITHE pa3MeIIaoT Ha AUarpaMmMme BIOJIb TUHUHU TIepexo/a.

Ha pgmarpamme misi oTOOpakeHHsS COOBITHS MOXKHO HCIIOJIb30BaTh KAk —HMS
omepanuu, Tak U OObIYHYIO (pasy.



BonbIMHCTBO TIEPEeX010B TOJDKHBI HIMETh COOBITHS, TAK KaK UMEHHO OHH, MPEXK]IE BCETO,
3aCTaBJISIOT MEPEX0/T OCYIICCTBUTLCA. TeM He MeHee, ObIBAlOT M aBTOMATUYECKHUE TIEPEXO/IblI, HE
umeroie coopiTuit. [lpu 3ToM 00BEKT caM mepeMeINIaeTcss U3 OJHOTO COCTOSIHUS B JIPYTO€ CO
CKOpPOCTBIO, MO3BOJISIONIEH OCYIIECTBUTHCS BXOJHBIM JACHCTBUSIM, AEATEIBHOCTH U BBIXOJIHBIM
JIEUCTBUSIM.

Orpaxnarmommue ycia0Bust

Orpaxnaromue  ycrmoBusi  (guard  conditions)  ompenensiroT, Korga  HEpexoj
MOJKET, a KOTJla HE MOXXET OCYIIECTBUTHCS. B MPOTHBHOM ciTydae mepexo/1 He OCYIIeCTBUTCS.

Orpaxparoniyue yciaoBHS H300pa)kaloT Ha AuarpaMme BJIIOJIb JIMHUU MEpexojia Mocie
MMEHU COOBITHS, 3aKITF0Yasi X B KBaJIpaTHBIE CKOOKH.

Orpaxnarorue yCIIOBUS 3aJaBaTh HeoO0s3aTeNbHO. Onnako eciu
CYIIECTBYET HECKOJIBKO aBTOMATHYECKHIX NIepexo/I0B u3 COCTOSTHUS,
HEOOXOJMMO ONPEIESIUTh JUIsi HUX B3aMMHO HCKITIOYAIOIINE OTrPa)<Ialolue YCJIOBUSA. IJTO
TTOMOYKET YUTATEIIO0 TUarpaMMbI TTOHSTh, KAKOW Iy Th Iepexoaa OyIeT aBTOMaTHIESCKH BBIOPAH.

HeiicrBue

JleiictBueM (action), Kak YK€ TOBOPUJIOCH, SIBISIETCSI HEMPEPHIBAEMOE IOBEICHHE,
OCYILIECTBIISIOLIEECS KAaK YacTh I1epexoaa. BXoHbIe U BEIXOAHbBIE NEHCTBUS TOKA3bIBAIOT BHYTPU
COCTOSIHUI, IOCKOJIbKY OHM OIPEAENSIOT, YTO MPOUCXOUT, KOI/1a OOBEKT BXOJUT MIIM BBIXOJIUT
u3 HETO. bonburyro 4acTb
JNEHUCTBUM, OJHAKO, HW300paXarOT BIOJb JIMHHM TIEpPeXoAa, TaK KaK OHU HE JOJKHBI
OCYLIECTBJIATHCS IIPU BXOJIE€ WX BBIXOJE U3 COCTOSHUS.

JleiicTBrE pUCYIOT BIIOJIb JIMHUU ME€PEXO0/a MOCIE UMEHH COOBITHS, €My MPEALIECTBYET
Kocas 4epTa.

CoObiTHEe WM JeHCTBME  MOTYT  OBbITh  IOBEJACHUEM BHYTPU  OObEKTa, a
MOTYT TpEACTaBJIATh co00i  cooOuieHuwe, mocbulaeMoe Jpyromy oObekry. Eciun
coObITHE WM JIEHCTBUE TIOCHUIAETCS JApyromMy OOBEKTy, IMepeJ HHUM Ha Juarpamme
MOMEIIAIOT 3HAK « " ».

CHATHE aeHer
[oTpuyaTensHeIt Ganamc)

OTKpLIT MpeBbileHWe KpeguTa \
entry: BpeMeHHO 3aMOpo3uTL cueT
KnueHT Tpebyet Brnap gener do_: Mocnats yBegoMNeHWe KINeHTY
3aKpbITh cuer / [nonoxuTensHbiin EXIL Pa3mopo3nTb cuet

CoxpaHuTb gaTy Ganarc]

33KpbITHA cYeTa

Mpoeepka GanaHca
[oTpuyaTensHbil Ganaxc
B TeueHue Gonee 30 gHen)]

3akpeiT

entry. Bopgate
KPEAWTHYIO KapTy

Pucynok 3.18 Ilpumep nuarpammsl COCTOSTHUI

JuarpaMMbl ~ COCTOSIHUM HE HAJAO0 CO3/aBaTh IS KaXAOro Kjacca, OHH
OPUMEHSIOTCS  TOJIBKO B CIOXKHBIX  Cioy4asX. Ecmu  00BEKT  Kjiacca  MOMKET
CyIIECTBOBaTh B HECKOJBKHX COCTOSHHUSX M B KaXJIOM W3 HHUX BelIeT ceOs Mo-pasHOMY,
JUTSL HETO MOKET OTPeOOBaThCS TaKas AuarpaMmma.

JAmnarpamMmbl pa3MelneHust

Huarpamma  pasmemienust  (deployment — diagram)  oTpaxkaer — ¢u3MUeckue
B3aUMOCBSI3H MEXKITy POTrPaMMHBIMHU u anmapaTHBIMA KOMITOHEHTaMH
cucreMbl. OHa  sBIseTCSs  XOPOIIMM  CPEACTBOM Ui TOro, YTOOBI  IOKa3aTh
MapIIpyThl HepeMelIeHnss 00bEeKTOB M KOMIIOHEHTOB B PACHpEAEICHHOHN CHCTEME.



Kaxxnprit y3el Ha JuarpaMme pa3MeIleHUs NIpEeACTaBIIsAET coboit
HEKOTOpBIM THUIl BBIYUCIUTEIBHOIO YCTpOHCTBA — B  OOJBUIMHCTBE CIIy4aeB, YacTh
amnmaparypbl. JTa anmnaparypa MOXeT ObITh HMPOCTHIM YCTPOWCTBOM WIJIM JATYMKOM, a MOXKET
OBITH 1 MAUH(DpEHMOM.

Juarpamma  pa3MelieHHs — TOKa3biBaeT  (U3UUYECKOEe  PACIOJOXKEHHE CEeTH U
MECTOHAXOXKJCHHE B HEH pa3iMYHbIX KOMIIOHEHTOB.

Banking Database
Server

Oracle Server
<< AN>>

Regional
ATM Server

Printer

ATMServer.exe
<<Private Network>>

<<Private Network>>

4589 Elm St.
ATM

125 First St.
ATM

ATMClient.exe ATMClientexe

Pucynok 3.19 Ilpumep nuarpammsl pa3MeIeHUs

JluarpamMma pa3MelIeHHs UCIHOJB3YeTCsl MEHEDKEPOM IMPOEKTa, MOJIb30BATENISMH,
apXUTEKTOPOM CUCTEMBI u 9KCILTyaTallMOHHBIM [IEPCOHAJIOM,
YTOOBl TMOHATH (PU3NYECKOE pa3MEIIEHUE CHUCTEMBbl M PACIONIOKEHHE €€ OTAENbHBIX
MIOJICUCTEM.

JlnarpaMmmbl KOMIIOHEHTOB

JlnarpamMmbl KOMIIOHEHTOB IIOKa3bIBAIOT, KaK BBITJIIAUT  MOJENb  Ha
¢usznueckom ypoBHe. Ha HuX u300pakeHbl KOMIIOHEHTHI IPOrpaMMHOr0 oOecredeHus U
CBA3M Mexay Humu. IIpy 3TOM Ha Takol auarpaMMe BBIJENAIOT JABa THUIA KOMIIOHEHTOB:
WCIIOJIHSIEMbIE KOMIIOHEHTHI M OMOJIMOTEKHU KO/Ia.

Kaxnplii kmacc wmomenu (wiM  mojcucTtemMa) mpeoOpasyeTcss B KOMIIOHEHT
ucxogHoro koxa. Ilocne co3maHus OHU cpa3y HOOABISIOTCA K JuUarpamMme KOMIIOHEHTOB.
Mexny OTIEJbHBIMU KOMIIOHEHTaMU n300paXkaroT 3aBUCUMOCTH,
COOTBETCTBYIOIIME 3aBUCHMOCTSIM Ha 3Taleé KOMMWISLUU WU BBITOJHEHUS IPOrPaMMBL.

ATM exe

g\ Cash Dispenser

Card Reader ,/" %
“—//
M~
A b !
; e ATM Screen \
Card Reader / b ¥
|
Cash Dispenser
7
ATM Screefi

Pucynox 3.20 . [Ipumep nuarpaMmbl KOMITIOHEHTOB



I[I/IarpaMMLI KOMITOHCHTOB NPUMCHAKOTCA TCMU YUACTHUKAMHA IPOCKTA, KTO OTBCYACT 34
KOMITUJIAITUIO CUCTCMBI. 3 HEEC BHUIHO, B KaKOM MOPAAKE HamgIo
KOMIWJIUPOBAaTh  KOMIIOHEHTHI, a  TakkKe  Kakhe  HUCIOJHSEMble  KOMIIOHEHTHI
OymyT  co3maHbl  cuctemMoil. Ha  Takoil  amarpamMMe — MOKa3aHO  COOTBETCTBHUE
KJIACCOB pealIM30BaHHBIM KOMIOHEHTaM. OHa Hy)XHa TaM, I/Ie HAaYMHAETCs FeHEepalus Koja.

OO0bennHeHne 1MArpaMM KOMIIOHEHTOB U Pa3BepPThIBAHUA

B HekoTOphIX cCiy4asx [domyckKaeTrcs pasMellaTb JuarpaMMy KOMIIOHEHTOB Ha
qUarpamMme pasBepThIBaHMs. DTO MO3BOJIAET MOKAa3aTh KaKHe KOMIIOHEHTHI BBIMOIHIIOTCS U Ha
KaKuX y3jax.

ITocTaHoBKa 3a1a4u K J1adopaTopHOi padore 3

1. 3yunTts npeangaraeMblii TEOpETUYECKUI MaTepHUall.

2. TloctpoiiTe nuarpamMmMy BapHaHTOB MCIIOJIB30BAHUS 711 BHIOpaHHON MH(OPMAITMOHHOMN
CUCTEMBI.

3. BemoanuTe peanu3anuio BAPUAHTOB HCIIOJIb30BaHHUs B
TEPMUHAX B3aUMOCHUCTBYIOIIUX OOBEKTOB U MPEACTABISIONIYI0 cO00W HAaOOp Iuarpamm:

3.1 quarpaMm KJjaccoB, peaju3yIOIIMX BapUAHT UCIOJIb30BAHUS;

3.2 auarpamm B3aUMOJEHCTBUS (TmarpamMm IIOCJIE0BATEIBHOCTH u
KOOMNEpPAaTUBHBIX JAMAarpaMM), OTPaKalolIUX B3aUMOJIEHCTBUE OOBEKTOB B Ipoliecce
pean3alyy BapuaHTa UCIOJIb30BaHuUs.

4. Pa3nenuTh Ki1acchl 10 akeTaM, UCIOJIb3ys OJIMH U3 MEXaHU3M pa30ueHusl.

5. IlocTpoiite nuarpaMmy COCTOSHMM JAJIi KOHKPETHBIX OOBEKTOB HH(MOPMALMOHHOMN
CUCTEMBI.

6. I[loctpouts OTYET, BKIIOYAIOIIMKA BCE IIOJYYEHHBIE YPOBHM MOJEIH, OIHMCAHUE
(yHKIMOHATBHBIX OJIOKOB, MOTOKOB JAaHHBIX, XPaHWIUII U BHEHMIHUX 00bekTOB. [IpencraButh
OTYeT MO J1abopaTopHOM paboTe A 3alUTHI.

BapHaHTLI HHIAUBUAYAJIBbHBIX 3agaHui

B cooTBeTcTBHM C yKa3aHHOW MpeAMETHON 00JacThi0 U KIAcCOM pa3pabaTbiBaeMoii
WH(POPMAITMOHHON CUCTEMBI MIOCTPOUTE JUArpaMMy BapHAHTOB MCIIOIB30BaHUS ISl BHIOPAHHON
UHGOPMAIIMOHHON CUCTEMBI, BBHIMOJIHUTE PEAM3alMI0 BaPUAHTOB UCIOJIH30BaHUS, TOCTPOUTE
JUarpaMMy COCTOSIHUH /111 KOHKPETHBIX O0OBEKTOB HHPOPMAIIMOHHON CUCTEMBI.

Tabnuua 3.2 — UHauBuayaabHbBIC 3aJaHUS

Ne | Tlpenmetnast o01acTh Knacc UC

1 Ckiang MRP

2 IIpon3BOACTBEHHOE MPEAIPUSITHE ERP

3 Toprosoe npeanpusaTue CRM

4 Toprosoe npeanpusTue SCM

5 Toprooe npeanpusiTue B2C

6 IToptan B2B

7 CTtpouTelbHOE IPEANPUITHE NC yuera

8 Bericiiee yueOHOE 3aBEJICHHC NC ynpaBaenust
9 HNudbpacTpyKTypa IpeanpusTHs CIIIIP

10 AnmapaTtHas HHPpacTpyKTypa NpeaIpHsITHS DKcnepTHas cucTemMa

Conep:xkanue oTyeTa

[To BemonHeHHOW paboTe cocTaBisieTcss oTdyeT. OTYET BBIMOJHAETCA B DJIEKTPOHHOM
Buje. [1o BeIMONTHEHHOMY OTUYETY MPOBOAMTCS 3aIUTa 1a0OpaTOPHOU PadOTHI.

Otuer mo nabGopaTopHOW pPabOTE HOKEH COCTOSATh U3 CIEAYIOUIMX CTPYKTYpPHBIX
9JIEMEHTOB:

TUTYJIbHBIN JIUCT;

BBOJIHAS YaCTh;



OCHOBHas 4YacTh (omMcaHue paOoOThI): JAMarpaMma BapHAaHTOB HCIOJIb30BAHUS
WHPOPMAIIMOHHON CUCTEMBI, THarpaMMa COCTOSTHHM 11 00bEKTOB HH(POPMAITMOHHOW CHCTEMBI;

3aKJTF0YEHUE (BBIBOIBI).

BBoaHas 4acTh oT4eTa TOJHKHA BKIIFOYATH ITYHKTHI:

yCIIOBHE 33JIauH;

TIOPSITIOK BBITTOJTHEHHUSI.

IpOrpaMMHO-aIapaTHbIE CPEJICTBA, UCTIOIb3yEeMbIe IPU BBIITOJTHEHUN PAOOTHI.

3amuTa oT4YeTa 1o J1abopaTopHOM paboTe 3aKII0YaeTcs B MPEAbsSIBICHNN IPETIOAaBATEINIO
NOJYYEHHBIX Pe3yJIbTAaTOB B BUjE (hailyia U IEMOHCTPAIMH MTOJyYEeHHBIX HaBBIKOB IPU OTBETaX
Ha BOIIPOCHI TIPENoIaBaTerIsl.

KoHnTpoJsbHBIE BOPOCHI

1. JlaitTe onpenesieHNE MOHATHIO «BAPUAHT HUCIIOJIb30BAHUS.

2. Kakue Tumbl CBSI3M MOTYT IPUCYTCTBOBATh HA IMarpaMMe BapUaHTOB UCIOJIb30BaHUs?
3. JlaiiTe onpenesieHre NOHATHIO «JICUCTBYIOIIEE JIUI0).

4. Kakue THIbI cOOOIIEHUI MOTYT PUCYTCTBOBATh HA AMarpaMMax B3auMOACUCTBUA?

5. [aiiTe onpeneneHne MOHITHIO KJIacc, OOBEKT Kiracca.

6. Kem u a1st yero MokeT ObITh UCTIONB30BaHA UAarpaMMa pa3MerieHus?

JlabopaTopnasi padora 4. MoaeanpoBanne HHGOPMANMOHHOI0 00ecreYeHust

Lean padorsl: 3ydyenre mMeTononoruu ynpasieHus npoekrtaMu. [loaydeHne HaBBIKOB
II0 TPUMEHEHUIO JaHHBIX METOAOJIOTMM MAJI IUIAHUPOBaHUA IpoekTa. M3ydeHune MeronoB
yTpaBJIEHUs] KAYECTBOM ITPOEKTHUPOBAHUS HH()OPMAIIMOHHBIX CHCTEM

JlabopaTopHass paboTa HampaBlieHa Ha O3HAKOMJICHHE C OCHOBHBIMU TOHSATHUSIMH
METO/I0JIOTUN YIPABJICHUS MPOEKTAMH, TOJTYYECHNUE HABBIKOB IO MPUMEHEHHUIO JaHHBIX MOHITUN
MIpU MOCTPOEHUH IUIaHa MPOEKTa, MOCTPOCHUS rpaduka paboT, pacHpeaeneHns UCIIOIHUTENCH,
yIOpaBJICHUS pPUCKAMH, U3yY€HHE METOJOB  YNpPABICHHUS  KAaueCTBOM  IMPOCKTHPOBAHUS
MH()OPMAIMOHHBIX CHCTEM

TpeGoBaHus K pe3yabTaTaM BBIIOJHEHUS IPAKTUYECKOH pabOThI:

ITocTpouTh MOAEND YIIpaBIEHUS IPOEKTOM, BKIIIOYAIOIIYIO:

OIpEJIeIEHNE BCEX ATAIlOB IPOEKTA, 3aBUCHUMBIX 3TaloB, ONpPECIICHUE JUIMTEIbHOCTU
JTaroB;

IIOCTPOCHHUE Ha OCHOBE MOJIY4YEHHBIX JaHHBIX CETEBOI M BPEMEHHOH Tuarpamm;
MOCTPOCHHE AMArpaMMbl pactpesieneHust pabOTHUKOB I10 3Tanam;

IIpu ompeneneHuy 53Tana yKa3blBAE€TCs €ro HAa3BaHUE — OTpaKalollee CyTh JTama
(HarmpuMep, ompeAesieHHE MOJb30BATEIbCKUX TpPEeOOBaHUI, NpOEKTUpOBaHHE HHTepdeiica);
ATaroB JIODKHO OBITh HE MEHEE 7, B MPOEKTE 3aJCHCTBOBAHO 3 UeJIOBEKa MEpcoHaa (Trpyrimma
pa3paboTYHKOB).

OcHoBBI TEOpUM

IlnanupoBanue NpoeKTa

VYnpasieHne nporpaMMHBIM IIPOEKTOM 3aBUCHUT OT MPABUWIIBHOIO IIAHUPOBAaHUS PadoT,
HEOOXOJMMBIX Ul €ro BBINOJHEHMA. [lmaH momMoraer MeHeKepy MNpelBUICTh MPOOJIEMBI,
KOTOpblE MOIYT BO3HMKHYTh Ha Kakux-1u0o »srtanmax cos3ganus IIO, u paspaborath
NPEBEHTHBHBIE MEpbl M MX NpPeAyNpexaeHus wiu peuieHus. [lnan, paspaboTaHHbBI Ha
HAa4yaJIbHOM JTalle IPOEKTa, PACCMATPHUBAETCS BCEMM €ro Y4YaCTHUKaMHU KaK pPYKOBOISIIUH
JIOKYMEHT, BBIIIOJIHEHHE KOTOPOTO JOJIKHO MIPUBECTH K YCIEIIHOMY 3aBEPLIEHUIO IIPOEKTA. DTOT
HepBOHa‘—IaJ'H)HHﬁ IJ1aH JOJIDKEH MaKCHUMaJIbHO HOHpO6HO OIMMCBIBATh BCEC ITallbl p€ain3aluun
npoekTa. Kpome pazpaboTku miaHa MpoekTa, Ha MeHeKepa JOXKUTCS 0053aHHOCTh pa3padoTKU
JPYTUX BUAOB IUIAHOB. DTU BUBI IUIAHOB KPaTKO onucaHbl B Tabmuie 3.1.

B nnctunre 1 nokasan npouecc miuanuposanus cozganus 110 B Buzne ncesnokona. 3uech
CIEJIaH aKUEHT Ha TOM, YTO IUIAHHUPOBAaHWE — 3TO HUTEPALMOHHBIN mpouecc. Ilockonbky B



npoliecce BBIMOJIHEHUS IMPOEKTa IMOCTOSIHHO MOCTYyNaeT HoBas HMH(OpMaLus, IUIaH JOJDKEH
peryisipHo mepecMaTpuBaTbes. BakHbIMM (akTOpaMu, KOTOpBIE JIOJKHBI YUYHMTHIBATHCS MpPU
pa3paboTke IulaHa, SBISIOTCS (PUHAHCOBBIE U JI€JIOBbIe 00s3aTeNbCTBA OpraHu3auu. Eciau oHn
W3MEHSIIOTCSI, 3TH U3MEHEHHS TaKkKe JOJDKHBI HAMTH OTpakeHHe B IIaHe padoT.

Tabmuma 4.1 - Bune! mranos

Ilnan Onucanue

I1nan kauecTBa OnuceiBaeT CTaHAAPTBI W MEPONPHUATHS 10 TOJJACPKKE KadecTBa
paspadareiBaeMmoro 110

ITnan aTrecTanuu OnwuchiBaeT CrocoObl, pecypchl M MepeueHb padoT, HEOOXOTUMBIX IS

aTTECTAIlMH MPOTPAMMHOM CHCTEMBEI

[Mnan  ynpanenus | OnHCHIBaET CTPYKTYPY U MPOIECCHI YIPABICHUS KOHPUTYpanuei
KOH(UTypanumen

[Inan [Ipemiaraer mian MEpONIpUATHH, TpeOYyrOIUXCs AJist conpoBoxkaeHus 110
conpoBoxzaeuus [10 | B mpouecce ero 3Kkclulyaraluu, a TakkKe pacdyeT CTOMMOCTHU
COIIPOBOXACHUS U HEOOXOIMMBbIE ISl ITOI'O PECYPChI

[Tnan no | OnuceiBaeT MEpOIPUATHS, HaIlpaBJICHHBIC Ha MIOBBILLICHHE
YIPaBJIECHUIO KBaJIM(UKALIMK YWIEHOB KOMaH bl pa3pab0TYUKOB
IIEPCOHAJIOM

JIucTunr 1. Ilponecc niiaHupoBaHusi MPOEKTa

Onpenenenne NpOEKTHBIX OTPpaHUYECHUN

[lepBoHauanbHas OLEHKA MTAPaMETPOB MPOEKTA

OmnpezeneHue 3TanoB BHINIOIHEHUS IPOEKTA U KOHTPOJIBHBIX OTMETOK
while moka mpoexT He 3aBepIIUTCs WK He OyIeT ocTaHOBIIEH loop
Cocranenue rpaduka padboT

Havarno BeimonHeHust pabot

O’xnjaHue OKOHYaHUs 04epeHOro ATarna padoT

OTcnexuBaHue X0/ia BBIMOJIHEHUS paboT

IlepecMoTp OLIEHOK ITapaMETPOB MIPOEKTa

W3menenue rpaduka padbot

[TepecMOTp MPOEKTHBIX OrpaHUYEHUI

if (Bo3HmKI1a mpoOiema) then

[lepecMOTp TEXHUYECKHUX MM OPraHU3aLMOHHBIX IAPaMETPOB IPOEKTA
end if

end loop

KoHTpoJibHBIE 0TMETKH 3TANOB padoT

Menemkepy Ui opraHu3zanuu nporecca coznanus 110 u ynpasieHus uM HeoOXoanma
nHpopmanud. [Tockonbky camo mporpamMmMHoOe OOecrieueHUue HeoCsI3aeMo, 3Ta yIpaBlIeHYecKas
UHPOpMALIUSA MOKET OBbITh MOJIyuyeHa TOJBKO B BHJIE€ JJOKYMEHTOB, OTOOPaXKarOIMX BBIIOJHEHNE
OUEepesIHOTrOo 3Tarna pazpaboTKu MPOrpaMMHOT0 NpoayKTa. bes3 3Toit nHbopMaluu Henb3s CyIUTh
O CTENEHM TOTOBHOCTH CO3JaBa€MOro NPOAYKTA, HEBO3MOXKHO OLIEHUTh IPOU3BEICHHbIE
3aTpaThl WIK U3MEHUTH Tpaduk padorT.

IIpy nuIaHMpoBaHMM TIpOLIECCA OINPEAEIAIOTCS KOHTPOJBHBIE OTMETKH—  BEXH,
OTMEYaloUIe OKOHYAaHUE OIpPENeIeHHOro 3Tana pador. (i Kakaoi KOHTPOJBHON OTMETKHU
CO3/aeTCsl OTYET, KOTOPBIM MPENOCTABIAETCS PYKOBOJACTBY MPOEKTa. DTU OTYETHI HE JOJIKHBI
ObITh OONBIIMMU OOBEMHBIMU JOKYMEHTAMHU; OHMU JOJDKHBI MOJBOJAMTH KpaTKUE HWTOTH
OKOHYAHUSI OTJIEJIHOTO JIOTMYECKH 3aBEpIICHHOr0 3Tamna MpOeKTa. JTaloM HE MOXET ObITb,
Hanpumep, "Hammcanume 80% koma mporpaMm", TMOCKOJbKY HEBO3MOXHO IMPOBEPUTH
3aBeplleHHe TaKkoro "3tama'"; KpoMe TOoro, nojgooHas HHGOpMaIus MpaKTHIECKU Oecroe3Ha s




yIpaBJIeHUs, MOCKOJBbKY 3/IeCh HE OTOOpa)kaeTcsi CBsi3b 3TOro "stama" ¢ JIpyrMMU 3Tanamu
cosznaunus I10.

OObIYHO TO 3aBEPLICHMHM OCHOBHBIX OOJNBIIMX JTaloB, TaKUX Kak pa3paboTka
crnenuguKanuy, MPOeKTUpPOBaHHE U T.I., 3aka3uuky [1O mpenocTaBisioTCS pe3yiabTaThl HX
BBITIOJIHEHHSI, TAaK Ha3blBA€Mble KOHTPOJIbHBIE IPOEKTHBIE O3JIEMEHTHl. DTO MOXET OBITh
JOKYMEHTaIUsl, IPOTOTUIl MPOrPaMMHOTO MPOAYKTa, 3aKOHUEHHbIe moacucteMbl 110 u T.x.
KoHTposbHBIE NMPOEKTHBIE 3JEMEHTHI, IpefocTaBisieMble 3akazuuky 110, moryr coBmanmate ¢
KOHTPOJIbHBIMU OTMETKaMHU (TOYHEE, C pe3ysibTaTaMHU BBINOJIHEHUS Kakoro-nubo stama). Ho
oOpaTHOe yTBep)KAeHUEe HeBepHO. KOHTpOJbHBIE OTMETKM — 3TO BHYTPEHHHE IPOEKTHBIE
pe3yNbTaThl, KOTOPbIE UCIOIB3YIOTCS AJI1 KOHTPOJIS 32 XOJIOM BBINOJIHEHUS NPOEKTa, U OHH, KaK
IIPAaBUJIO, HE NIPEOCTABIAIOTCA 3aKa3uuky [10.

Jlnst ompeneneHus: KOHTPOJIBHBIX OTMETOK Bech mporiecc cospanus 110 momkeH ObITh
pa3dbuT Ha OTAENbHbIE JTambl C YKa3aHHBIM "BBIXOAOM" (pe3ylbTaToM) KaXKAOro JTama.
Hampumep, Ha pucyHke 4.1 mokaszansl 3Tanbl pa3paboTKu cenuuKanuy TpeOoBaHU B ciiydae,
KOI'Zla /Ul €€ MPOBEPKU HUCIIONIB3YETCsl MPOTOTUII CUCTEMBI, a TAK)KE MPENCTABICHBI BHIXOAHbBIE
pe3ynbTarhl (KOHTPOJbHBIE OTMETKH) Ka)XJ0ro JTama. 37echb KOHTPOJIbHBIMH MPOEKTHBIMU
3JIEMEHTAMU SBJISIOTCS TpeOOBaHUs U criennduKanus TpeOoBaHUM.

AHan Paapafiarea

tpebosakia ) npaTaTMna

Y
Mona30earenesrde s l Mpoext CrcTemne
TpeboRanM | ATy TpefoBaHuR

Pucynok 4.1 Dtambl npouecca pa3paboTKu crienupuKaim

I'padux pador

CocraBnenue rpaduka - oOJHA M3 CaMBIX OTBETCTBEHHBIX pPa0OT, BBIMOIHIEMBIX
MEHEKEpOM TIpOeKTa. 37ech MEHEKEep OICHMBAET JUIMTENFHOCTh MPOEKTa, OINpeelseT
pecypcbl, He0OOXOAUMBIE [T peaTu3aliy OTAEIbHBIX TANOB pabOT, U MPEICTABIAET UX (ITAIbI)
B BHJE COTJIACOBAHHOW IOCJeAOBaTeNbHOCTH. Ecaum JgaHHBI TPOEKT TMOA00eH paHee
peanu30BaHHOMY, TO TpaduK paboT MOCIETHEr0 MPOSKTa MOYKHO B3STh 32 OCHOBY JJIsl JAHHOTO
npoekra. Ho 3arem crmemyer ydecTb, YTO Ha OTAEIBHBIX 3Talmax HOBOTO IPOEKTa MOTYT
UCIIOJIb30BaThHCSI METO/IBI ¥ TTO/IXO/Ibl, OTJIMYHBIE OT UCIIOJIb30BAHHBIX paHee.

Ecnu mpoekt sBiseTCS WHHOBAIMOHHBIM, INE€PBOHAYAIBHBIC OLEHKH TUTEIBHOCTH U
TpeOyeMBIX pecypcoB HaBepHsAKa OyIyT CIHUIIKOM ONTHUMUCTHYHBIMH, JaXKE €CIIM MEHEIKEp
HONBITACTCS MIPEAYCMOTPETh BCE BO3MOXKHBIE HEOKUAAHHOCTU. C 3TOM TOYKM 3PEHHS MPOEKTHI
coznanus [1O He oTnMuaroTcsi OT OOJBIIMX WHHOBALMOHHBIX TEXHUYECKHX MPOEKTOB. HoBble
a’ponopThl, MOCTBI M JaXe HOBbIE aBTOMOOWJIM, KakK TIPaBHJIO, TOSBISIOTCS MO3XKe
MIEPBOHAYAIBHO OOBSBICHHBIX CPOKOB MX CAAYM WJIM MOCTYIUICHUS HA PBIHOK, YeMY HMPUYMHOM
SBJISIFOTCS. HEO)KUIAAHHO BO3ZHUKIIHUE MPOOJIEMBI U TPy IHOCTH. VIMeHHO mo3ToMy rpaduku paboT
HEOO0XO/MMO TIOCTOSIHHO OOHOBJIATH IO Mepe MOCTYIJICHHsS HOBOM HH(OpPMALUM O Xojae
BBITIOJTHEHUSI IIPOCKTA.

B mporecce cocraienus rpaduka (pUCyHOK 4.2) BeCb MacCUB pabOT, HEOOXOAMMBIX ISt
peanm3anuy MpoeKTa, pa3dUBaeTcs Ha OTACIbHBIC ATANbl M OIIEHUBAETCS BpeMs, TpeOyromeecs
JUISL BBIIOJTHEHUS KaXKA0To dTana. OObIYHO MHOTHE 3Tarbl BBIMOIHSAIOTCS NapasienbHo. I'paduk
paboT MOJDKEeH NpeaycMaTpuBaTh 3TO W PACHpPEICIsTh MPOU3BOIACTBEHHBIC PECYpPCHI MEXIY
HUMM HauboJiee ONTUMaJbHBIM 00pa3oM. HexBaTka pecypcoB ajisi BBIOJHEHHS KaKOTro-InOo
KPUTHUYECKOTO ATaIla - 4YacTasi MPUYMHA 3a/ICP’KKU BBITOTHEHHS BCETO TPOCKTA.

JUTUTENbHOCTh 3TanoB OOBIYHO JOJDKHA ObITh He MeHblle Hexenu. Ecim ona Oyxaer
MEHBIIIE, TO OKa)XETCS HIDKE TOYHOCTH BPEMEHHBIX OIICHOK JTAlloB, YTO MOXET MPHBECTH K



gacToMy mepecMoTpy rpaduka pabor. Taxke menecooOpasHo (B acmekTe yIpaBlIeHUs
MPOEKTOM) YCTAaHOBUTh MaKCHMAJIBHYIO JITUTEIBHOCTH JTAlOB, HE MpeBHIMaonyo 8 miu 10
Henenb. Ecnu ecTh sTansl, UMeronre OOJbIIyI0 JAIUTEIbHOCTh, UX CIeNyeT pa3OoUTh Ha 3Talbl
MEHBIIIEN JUINTETEHOCTH.

[Ipu pacuyeTe ATUTENTLHOCTH 3TAllOB MEHEIKEP JODKEH YYHUTHIBATh, YTO BBIMOJTHEHHE
ar000ro 3Tana He oboiaeTcsa 6e3 OOIBIINX WM MAJIEHBKUX Mpo0sieM U 3ajepkek. Pazpaborunku
MOTYT JOMYCKaTh OIIUOKU WU 3aJePKUBATh CBOIO pabOTy, TEXHHWKA MOXKET BBIUTH U3 CTPOS
au0o0 ammapaTHblE MM TPOTPaMMHBIC CPEICTBAa IMOMICPKKH TIpolecca pa3pabOTKH MOTYT
NOCTYIUTh C OMO3JaHreM. ECIu NpPOeKT HMHHOBAIMOHHBIM M TEXHUYECKH CIOKHBIM, 3TO
CTaHOBUTCS JIOTIOJTHUTEILHBIM (PAKTOPOM TOSIBIICHHS HETIPEIBUICHHBIX MTPOOJIEM U YBEINYCHUS
JUTUTEIHHOCTHU pean3alii MPOEKTa IO CPAaBHEHHUIO C TIEPBOHAYAILHBIMH OI[CHKAMHU.

Kpome BpeMeHHBIX 3aTpar, MEHEIKEpP [OJDKEH pAacCYuTaTh JPyTHe pPecypcHl,
HEOOXOMMBbIE Uil YCIEUIHOIO BBIMOJIHEHHUs Kaxjaoro 3tama. OcoOblif BHI pecypcoB — 3TO
KOMaHJ1a pa3pabOTYMKOB, MPUBJICUCHHAS K BBITIOJIHEHUIO TIPOEKTa. J[pyruMu BUAaMHU pecypcoB
MOTyT OBITb HeoOXoaumoe CBOOOJHOE JUCKOBOE IPOCTPAHCTBO Ha CepBEpe, BpeMs
WCIIOJIb30BAHUS KAaKOTO-THOO CIHEeNUaIbHOTO O00OpYyIOBaHUS U OIODKETHBIE CpEICTBAa Ha
KOMaHJMPOBOYHbIE PacXo/bl HEPCOHANA, Pa0OTAIOIIEr0 HaJl IPOEKTOM.

TpedoBanus k 10

Ill/lal"paMMbl MmpoueccoB 1 BPpEMEHHBIC THAalrpaMMBbI

OueHka

pecypcos
Lie 3tance J)

Coznarme
[ padwKcE
pator  J

Onpenenenmne
TARACHMBLX
aranca

Pacnpeqenenne
NepeoHana
ng 3ranaM

Pucynok 4.2 Tlpornecc cocraBienus rpaduka padot

CymiecTByeT Xopolliee SMIUPUYECKOE MPABUIIO: OLIECHUBATh BPEMEHHBIE 3aTPaThl TaK, KaK
OyATO HUYEro HEMPEIBUACHHOTO M "TUIOXOro" HE MOXKET CIYYHTHCS, 3aT€M YBEJIWYHUTH JTH
OLIEHKH JJI y4eTa BO3MOXKHBIX Mpo0seM. Bo3aMokHbIe, HO TPYIHO MPOTHO3UPYEMbIE MTPOOIEMbI
CYUIECTBEHHO 3aBUCAT OT TUIA U MapaMEeTPOB MPOEKTA, a TAKKE OT KBANU(UKALUU U OIbITA
YWIEHOB KOMaHAbl pa3paboTynkoB. K UCXOAHBIM pAacUETHBIM OIICHKAM pPEKOMEHIYeTcs
no6aBmnaTh 30% Ha BO3MOXKHBIE TTpo0ieMb! 1 3aTeM ete 20%, 9ToObI ObITh TOTOBBIM K TOMY, YTO
HEBO3MOJKHO MPEABUIECTb.

I'paduk paboT mO MPOEKTY OOBIYHO NPEICTABISICTCS B BHUAEC Ha0opa AMArpaMM H
rpadukoB, MOKa3bIBAIOIIUX pa30MEHHE MPOEKTHBIX pabOT Ha ATambl, 3aBUCUMOCTH MEXIY
JTaraMu | pacrpeiesieHue pa3padoTYMKOB MO ATATaM.

BpemenHble U ceTeBbIe AUATPAMMBI

BpeMennbsie U ceTeBble auMarpaMMbl TIOJE3HBI JJIS TPEJCTaBICHHUS rpaduka padoT.
Bpemennas numarpamMma mokasplBaeT BpeMsl Hayalla M OKOHYAHHS KaXJOro JsTamna M €ro
JuTeNbHOCTh. CeTeBast AuarpaMMa OTOOpa)kaeT 3aBUCHUMOCTU MEXAY Pa3IMYHBIMHU STanaMu
npoeKTa. ITH JuarpaMMbl MOKHO CO37]aTh aBTOMATHUECKH C MOMOIIBIO MTPOrPaMMHBIX CPEICTB
MOJIICPXKKU yIPABICHUS HA OCHOBE MH(OpMAIINH, 3AT0KEHHON B 0a3¢ TaHHBIX MPOEKTA.

PaccmoTpuM a3Tambl HEKOEro MpoekTa, MpeAcTaBieHHbIe B Tabn. 4.2, U3 KOTOpOH, B
YaCTHOCTH, BHUJHO, uTO d3Tanm 13 3aBucur ot 3tama T1. Dto 3HaumT, uto 3Tam 11 moimkeH
3aBEpIIMTHCS TIpexae, 4eM HauHercs odtan 13. Hanpumep, nHa »stane T1 mnpoBoautcs
KOMIIOHEHTHBIM aHaldW3 CO3/1aBaéMOr0 NPOrpaMMHOrO TNPOJAyKTa, a Ha Jrtane 13 —
POEKTUPOBAHNUE CUCTEMBI.



Tabnuma 4.2 - Dranbl npoekTa

Oran JImuTenbHOCTh (JIHM) 3aBHCHUMOCTD
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)
TI12 10 T11 (MS)

Ha ocHoBe mpuBeeHHBIX 3HAUYCHUN JJIUTETLHOCTH TANOB U 3aBUCUMOCTU MEXIY HUMHU
CTpOUTCSl ceTeBOM Trpaduk mocieaoBaTelbHOCTH 3TanoB (pucyHok 4.3). Ha atoM rpaduke
BUJHO, Kakwe paboThl MOTYT BBITIOJNHSTHCS TMapalieIbHO, a KaKWe JIOJDKHBI BBITIONHSATHCS
MOCNEA0BAaTENbHO JPYT 3a JAPYroM. OTambl 0003HAYEHbI MpPAMOYroibHUKamMu. KoHTpoibHbIE
OTMETKH M KOHTPOJIbHBIE IMPOCKTHBIE AJIEMEHTHI TTOKa3aHbl B BHJIC OBAJIOB U 0003HAYCHBI (KaK U
B Tabn. 4.2) OykBoii M c COOTBETCTBYIOIIUM HOMEpoM. JlaThl Ha JaHHOW aWarpamme
COOTBETCTBYIOT Hadally BbINOJHEHHs dTanoB. CeTeByl0 auarpammy CcleIyeT 4YWTaTh CJeBa
HaIpPaBO U CBEPXY BHU3.

14/7/99 15 nHei
T3
5 nHei 4/8/99
T6
20 aren 7 nHew
7 |
25/7/99 - 11/8/99 5/9/99
5 | M7 ) 15 gued
T T10 | 10 avedt
18/7/99 —
T12
25 el
T8 { Kokeu '
19/9/93 T

Pucynok 4.3 CereBast quarpamma 3TanoB

Ecam nnst co3nanusi ceTeBoil AuarpaMMbl HCIOJIB3YIOTCS MPOTrpaMMHBIE CpeACTBa
NOJJIEPKKU YIIPABIEHUS MPOEKTOM, KaXAbId 3Tall JOJDKEH 3aKaHYMBAThCS KOHTPOJBHOM
orMeTkol. OuepeqHOW JTam MOXKET HayaThCsl TOJNBKO TOTJa, Korja OyAer TmoiydeHa
KOHTpOJIbHAsE OTMETKa (KOTOpasi MOKET 3aBUCETh OT HECKOJIbKMX MpPEIIIECTBYIOLIUX STaIOB).




ITosTtomy B TperbeM cronbOue Tabn. 4.2 mpuBEICHbl KOHTPOJbHBIE OTMETKH; OHM OynyT
JNOCTUTHYTHI TOJIBKO TOTJa, KOrja OyJeT 3aBepllieH JTal, B CTPOKE KOTOPOro IOMEIleHa
COOTBETCTBYIOIAsl KOHTPOJIbHASI OTMETKA.

JIroboi »Tam He MOMKET HAyaTbCs, MOKAa HE BBIMIOJHEHBI BCE ATalbl Ha BCEX MyTSX,
BEyIMX OT Hadaja MpoeKTa K JaHHoMy arany. Hanpumep, stan T9 He MoXeT HayaThbCs, OKa
He OynmyTt 3aBepuieHbl dtanbl 13 w T6. OTMerum, 4TO B JIaHHOM Ciy4yae JOCTHIKEHUE
KOHTPOJIbHON OTMETKH M4 rOBOpPUT O TOM, UTO 3TH 3TAIbI 3aBEPILEHBI.

MuHuManbHOe BpeMs BBIMOJIHEHHSI BCETO MPOEKTa MOYKHO paccuuTaTh, IPOCYMMHPOBAB
B CETEBOM AMarpaMMe JJIUTEIBHOCTH 3TaloB HAa CAMOM JJIMHHOM IyTH (JUIMHA IIyTH 31€Ch
M3MEpSETCS He KOJIMYECTBOM 3TaloB Ha IMyTH, a CYMMapHOH UINTENbHOCTBIO 3TUX 3TAIoOB) OT
Hayaja MpoeKTa J0 €ro OKOHYaHUS (3TO TaKk Ha3bIBaeMbIil KpUTHUECKUH NyTh). B Hamewm cioyyae
MPOJIOJDKUTENIBHOCTh TpoeKTa coctaBisieT 11 Hemens wnmm 55 paboumx nueir. Ha puc. 4.3
KPUTHYECKHUH MyTh MOKa3aH 0oJiee TOJICTHIMH JIMHUSAMH, YeM OCTalbHble MyTH. TakuM obpazom,
oOmiasi IpOAOIKUTENBHOCTh Pealn3allii MPOEKTa 3aBUCUT OT 3TANoOB padOT, HAXOSAIIUXCS Ha
KpUTHUYeCKOM IyTH. JIto0ast 3ajepkka B 3aBEpLICHMU JIIOOOrO 3Tama Ha KPUTUYECKOM IIyTH
MIPUBEJET K 3aJIEP’KKE BCETO MPOEKTA.

3aznep)kka B 3aBEpILICHUU 3TAllOB, HE BXOJAIIMX B KPUTHUYECKUH MyTh, HE BIUSAET Ha
MIPOJOJIKUTENBHOCTD BCETO MPOEKTA /10 TEX MOp, IIOKa CyMMapHast JTMTENIbHOCTh 3TUX 3TaIoB (¢
YUTOM 3aJIep)K€K) Ha KaKOM-HHOYIb IyTH HE MPEBBICUT MPOJOJKMTEIBHOCTH paboT Ha
KputudyeckoM myTtu. Hampumep, 3aaepxka stana T8 Ha cpok, menbwiui 20 nHEll, HUKaK He
BIMAET Ha OOILIyI0 NPOJODKUTENBHOCTh HpoekTa. Ha puc. 4.4 mpenacraBieHa BpeMeHHas
quarpamma, Ha KOTOpOH MOKa3aHbl BO3MOXHbBIE 33JIEP’KKH Ha Ka)10M JTarle.
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PI/ICYHOK 4.4 BpeMeHHaﬂ AuarpaMma JUIMTCIIBHOCTU 3TAallOB

CereBas auarpaMma IO3BOJIACT YBUJACTH B 3aBUCUMOCTH IOTAllOB 3HAYMMOCTH TOr'O WJIA
WHOTO JTama Jjs pealu3allid BCero MpoekTa. BHHMMaHue K 3TamaM KpUTUYECKOTO MyTH 4YacTo
HO3BOJIAIET HAWTH CIIOCOOBI MX W3MEHEHHUS C TEM, YTOOBI COKpaTUTh MJIHUTCIBHOCTL BCCI'O
mpoekTa. MeHeIKephl UCTIONB3YI0T CETEBYIO AUarpamMmy IJis pacrpeaeneHus pador.

Ha puc. 4.5 nokazano npyroe mnpencrtaBieHue rpaduka padoT. ITO BpeMEHHAs
nuarpamma (MHOTJa Ha3blBaeMas M0 MMEHHU ee n3o0peraTens auarpammoii ['aHta) MoxeT ObITh
IIOCTPOCHA MPOTrpaMMHBIMU CPCACTBAMU MOAACPIKKU MpoLecCa YIpaBJICHUS. Ona moKa3bIBaeT



JUIUTEIIbHOCTh  BBIMIOJIHEHUSI KaXJIOr0 HdTama W BO3MOXHBIE HUX 3aJ€pKKH (ITOKa3aHbl
3aTCHEHHBIMH TIPSIMOYTOJIBHIKAMHU), & TAKXKE JaThl HA4Yajla ¥ OKOHYAHMSI KaKIOTO dTarna. JDTarbl
KPUTHUYECKOTO NIyTH HE MMEIOT 3aTEHEHHBIX NMPSAMOYIOJBHUKOB; 3TO O3HAYAET, UTO 3aJEPKKa C
3aBEPIICHUEM JaHHBIX 3TANOB MPUBEAET K YBEIUYCHHIO JITUTEILHOCTH BCETO MPOEKTA.

Tabnuna 4.3 - Pacnpenenenre UCIOTHUTENEH 1O Tarmam

OTam Hcnoanurenn
T1 JxeitH
T2 AnHa
T3 JxelH
T4 ®pen
T5 Mbpu
T6 AHHa
T7 Jxum
T8 ®pen
T9 JkeitH
T10 AnHa
T11 Dpen
T12 ®pen

[Tono6HO pacnpenenaeHNIo BpEMEHH BBITIOIIHEHHS 3TAIlOB, MEHEDKEP JOJDKEH PACcCUNTATh
pacIpezielIeHue pecypcoB 10 dTanaM, B YaCTHOCTU HA3HAYUTh MCIIOJHHUTENEH Ha KaXIbli 3Tall.
B tabn. 4.3 mpuBeneHo pacmpesaeneHHe pa3padOTUYMKOB HA KaKABIA 3Taml, MPeCTaBICHHBIN
Ha puc. 4.5.

[TpuBenennass Tabnuia MOXET OBITH HCIONB30BaHA NPOTPAMMHBIMH CPEICTBAMU
HOJ/ICP)KKH TIpoIlecca YNpPaBICHHUA MJIsi TIOCTPOCHUS BPEMEHHOM JuarpamMMbl 3aHATOCTH
COTPYJIHHMKOB Ha OIpEAETICHHBIX 3Tanmax padotr (puc. 4.5). Ilepconan He 3aHAT B pabore Hax
IPOEKTOM BCE BpEMS €ro peanu3anu. B TedeHne mepuoja HE3aHATOCTU COTPYAHUKHA MOTYT
OBITB B OTITyCKe, pabOTaTh HAJ APYTHMH IIPOCKTAMH, IPOXOJUTH O0Oy4YEHHE U T.]I.
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Pucynok 4.5 BpemenHas tuarpamma pacrpeieieHusi pabOTHUKOB 110 ATarnam

B Oonpmmx opraHuzanuax oOOBIYHO paboTaeT MHOTO CHEIHATUCTOB, KOTOpHIE
3a/ICUCTBYIOTCSL B IIPOEKTE MO Mepe HeoOxoaumocTu. KoHeuHO, Takoi MOJX0JI MOXKET CO3/1aTh
orpezieNieHHbIe POOJIeMbl JIsi MEHEKePOB MPoeKkToB. HampuMep, eciu crenuanuct 3aHsAT B



MIPOEKTE, KOTOPBIA 3aJepKUBAETCS, 3TO MOXKET CO3/aTh NPSAMBIE CIOXXHOCTU Ui JPYTUX
MIPOEKTOB, T/IE OH TAKXKE JIOJHKEH y4acTBOBATb.

IlepBoHauanbHelii rpadguk pabOT HEU3OEKHO COACPKUT KaKue-HHOYIb OIIMOKH WIN
Henopabotku. [lo Mepe peamm3amuu TPOEKTa PACCUMTAHHBIE OLEHKH UIUTEIBHOCTH
BBITIOJIHEHHSI ATANOB pabOT JOJKHBI CPAaBHUBATHCSA C PEAJbHBIMH CPOKAMH BBIMOJIHEHUS 3THX
9TanoB. Pe3ynbTaTel CpaBHEHUS JOJDKHBI MCIIOJIH30BATHCS B KAUECTBE OCHOBBI LIS MIEPECMOTpa
rpagpuka paboT elle He peaqTu30BAHHBIX STAloOB IPOEKTAa, B YACTHOCTU JJSI TOTO, YTOOBI
TIOTIBITATHCS. YMEHBIIUTD UTUTEIIEHOCTD 3TAIIOB KPUTHYECKOTO MY TH.

ITocTanoBka 3axaum K 1adoparopHoii padore 4

1. 3yunTs npeuraraeMblii TEOPETUYECKUIM MaTepral.

2. [TocTpouTh BPEMEHHYIO U CETEBYIO IMAarpaMMBbl JUIsl BHIOPAHHOTO MPOEKTA.

3. IlocTpouTs tuarpamMmy pacrpeacsIieHusl y4aCTHUKOB IPYIIIBI IO dTaIlaM.

4. IlocTpouTh CIIUCOK BO3MOKHBIX PUCKOB C YKa3aHWEM Ha3BaHUS U ONHUCAHUS PHUCKa.

5. I[IpoBecTn aHaIM3 PUCKOB.

6. OnucaTh cTpaTeruio MIAHUPOBAHUS PUCKOB.

7. IlocTpouTh OTYET, BKIIOYAKOIIWNA BCE MOJYYEHHBIE JUarpaMMbl M OIMCAHME
CTpaTeruy IIaHupoBaHuUs puckoB. IlpeacTaBuTh oTUeT MO 1a60PaTOPHOI pabOTe IS 3AIUTHI.

BapHaHTLI HHIAUBUAYAJIbHBIX 3agaHui

B coorBercTBUM ¢ yka3aHHOH mpeaMeTHOH 00NacThI0 M KiaccoM paszpalbaTbiBaeMOM
MH(OPMALIMOHHONW CHCTEMbI IOCTPOUTH BPEMEHHYIO M CETEBYI0 JUArpaMMbl; HOCTPOUTH
JUarpaMMy paclpezesIeHdss YYaCTHUKOB IPYIIbI IO 3TamaM; IOCTPOUTH CIIMCOK BO3MOXKHBIX
PUCKOB C YyKa3aHMEM Ha3BaHUs W ONMCAHUS PHUCKA; IPOBECTH AHAIN3 PHUCKOB; OIHCATH
CTPATETHUIO INIAHUPOBAHUS PUCKOB.

Tabnuua 4.4 — UHauBuaya bHbBIC 3a1aHUS

No | Ilpenmetnast 001acTh Kmacc UC

1 Ckiang MRP

2 IIpon3BOACTBEHHOE NPEAIPUSITHE ERP

3 Toprosoe npeanpusaTue CRM

4 ToproBoe npeanpusaTre SCM

5 Toprosoe npeanpusiTue B2C

6 IlopTan B2B

7 CTtpouTelbHOE IPEANPHUSITHE HC yuera

8 Bericiiee yueOHOE 3aBeJICHHE NC ynpaaenust
9 HNubpacTpyKTypa IpeanpusTHs CIIIIP

10 | AnmapaTtHas ”HPpaCcTPYKTypa MPEATIPHUITH OKCIepTHasi CUCTEMA

Conep:xanue oTyera

[To BemonHeHHOW paboTe cocTaBisieTcss oTdeT. OTYET BBIMOIHSAETCA B DJIEKTPOHHOM
Buje. [1o BRIMOHEHHOMY OTUYETY MPOBOAMTCS 3aIlUTa 1Ja0OpaTOPHOU PadOTHI.

Otuer mo nabGopaTopHOW pPabOTEe HOKEH COCTOSATh W3 CIEAYIOUIMX CTPYKTYpPHBIX
DJIEMEHTOB:

TUTYJIbHBIN JIUCT;

BBOJIHAs YacCTh. KPaTKOE OIMCaHWE IieJield mpoekTa. BBojHas YacTh oTyeTa JOJDKHA
BKJIIOYATh TYHKTBI:  YCJIOBHE 3aJlayd; TMOPSIOK BBIMOJHEHUS; MPOTPpaMMHO-aNnapaTHbie
CPEIICTBA, UCIIOIb3yEeMbIE MPU BHIMOTHEHUH PAOOTHI.

OCHOBHAs 9acTh (Omucanue paboThl): onmrcanne NHPOPMAITMOHHON CHCTEMbI; BPEMCHHAS
U ceTeBas JAMarpaMMbl yIpaBieHHus mpoekToM paspabotku HC; nuarpamma pacnpeneneHus
YYaCTHUKOB TPYMIBI MO dTaraM; CIUCOK PHUCKOB; aHAJIM3 PUCKOB; CTpATErusl MIAHUPOBAHUSA
PHUCKOB.



3aKJTF0UYCHUE (BBIBOIBI);

CITUCOK HCITOJIb30BAHHOM JINTEPATYPHI.

3amuTa oT4YeTa Mo JJabopaTOPHOI paboTe 3aKI0YaeTcs B MPEAbSIBICHUN MIPETIOAaBATEIIO
MOJTYYCHHBIX Pe3yJIbTaTOB B BHUJIE (Daiijla M JIEMOHCTPAIMH ITOJTYICHHBIX HABBIKOB TIPH OTBETAX
Ha BOIIPOCHI MPEMNo/1aBaTesl.

KoHTpoJbHbIE BONIPOCHI

1. VmpasneHue ka4ecTBOM NPOrPaMMHOTO HPOAYKTA.

2. IIpouecc muianuposanus cozganus 110.

. KoHTpOsbHBIE OTMETKH ATAIIOB padoT.

. luarpamMmsl IPOLIECCOB U BPEMEHHBIE TUArPAMMBI.

. BpeMeHHBbI€e U ceTeBble 1UarpamMMbl.

. Pactipenienienue ncnonHuTenel no sranam

. Tunsl pucKoOB, KOTOpbIE MOTYT OKa3aTh BIMSHUE HA JAHHBIA IPOEKT
. Cxema nporiecca ynpasieHusl pUCKaMH

. Pe3ynpTarsl aHanmmu3a puckoB

JlabopaTopHas padora 5. Horauuu IDEF0, IDEF1, IDEF3

O 0 31N DN KW

Hear padorbl: M3ydeHwe crparerud YIpaBlICeHHS pHCKaMH TIpu ympaBieHun [T-
npoektamu. [lonydeHue HABBIKOB MO MPUMEHEHHUIO JAHHBIX METOJOJIOTUM IS MJIAaHUPOBAHUS
poekTa. M3yueHne MeTo10B yIpaBiIeHUs] KaueCTBOM NMPOEKTUPOBAHNS HH(POPMAIIIOHHBIX CHCTEM.

JlaboparopHass paboTa HampaBjieHa Ha O3HAKOMIIEHHE C OCHOBHBIMU MOHSTHUSIMHU
METOOJIOTUH YTIPABJICHHS POSKTAMHU, TIOJYICHHE HABBIKOB 10 MPUMEHEHHIO JTaHHBIX MMOHATHN
IpU TOCTPOSHUH TJIaHA TIPOEKTa, MOCTPOCHUs rpaduka padoT, pacupeeneHus: UCTIOTHUTENEH,
YOpaBICHUS PUCKaMH, W3yYCHHE METOAOB  YNpPaBICHHS  KAdyeCTBOM  MPOCKTUPOBAHHS
WH(POPMALMOHHBIX CUCTEM, H3YUYCHHUSI METPHK KauecTBa IPOrPaMMHOTO 00ECIICUeHUS.

TpeboBanust K pe3ynbTaTaM BHITIOTHEHHS MPAKTUIECKONM PabOTHI:

[TocTpouth MOAENH yIIpaBiICHUS MPOSKTOM, BKIIOYAIOIIYIO:

ONpeJIeJIEHUE BCEX 3TAlOB MPOEKTA, 3aBUCUMBIX ATAlOB, OMNPEJEICHUE UIMTEIbHOCTU
3TaroB;

MIOCTPOEHHE HAa OCHOBE MOJYUYECHHBIX TAHHBIX CETEBOM U BPEMEHHOMU JUarpaMu;
MIOCTPOCHUE JUarpaMmbl pacrpeaesneHus: pabOTHUKOB IO dTanam;

pa3paboTKy MmoKka3areneil KauecTBa BBHITIOJHEHHS MPOEKTA 110 3TaraM;

- pa3paboTKy cTpaTeruy YIpaBJICHHs PUCKAMU 110 TalaM.

[Ipu onpeneneHnu 3Tana yka3blBae€TCs €ro Ha3BaHUE.

OcHoBBI TEOpUM

Crtparerun ynpasJjieHus1 puckaMu npu ynpasjaenuu IT-npoexTamn

BaxHoii 4acTeio paboThl MEHEKEepa MPOCKTA SBISETCS OICHKA PUCKOB, KOTOPHIE MOTYT
NOBJIMATH Ha rpaduk paboOT WIM HAa KAayecTBO CO3JaBaeMOr0 MPOrpaMMHOrO MPOJYyKTa, U
pa3paboTKa MEpONPUATHNA 0 MPETOTBPAIICHUIO PUCKOB. Pe3yabTaThl aHaIu3a PUCKOB JOJIKHBI
ObITh OTpa)kK€Hbl B IIaHe MpoekTa. OmnpeneneHUE PHUCKOB U pa3pabOTKa MEpONpUATHN IO
YMEHBIIEHUIO UX BIUSHHS HA XOJI BBIIOJHEHUS ITPOEKTA HA3bIBAETCS YIIPABICHHUEM PUCKAMMU.

KoHKpeTHBIE THIIBI PHUCKOB, KOTOpPbIE MOIYT OKa3aThb BJIMSHUE Ha JAHHBIA IPOEKT,
3aBHUCAT OT BMJA CO3/1aBA€MOr0 MPOrPaMMHOIO MPOJYKTa U OT OPraHU3ALMOHHOIO OKPYKEHHS,
I7Ie peanu3yeTcsi MpOorpaMMHBIA HpOoeKT. BMecTe ¢ TeM MHOTME THIBI PUCKOB CIOCOOHBI
MOBJIUATH HA JIFOOBIE MPOTPAMMHEBIE MIPOEKTHI, ITH PUCKHU MPUBEIECHBI B Ta0I. 5.1.

Ta6numa 5.1 - Bo3aMoxHbBIE pUCKH TPOTPAMMHBIX TPOSKTOB

Puck Tunsl pucka OnmcaHue prucka

TexyuecThb Puck nns nmpoekra OnbITHBIE pa3pabOTYUKH MMOKUIAIOT MPOEKT 10
pa3paboOTIYNKOB €ro 3aBepPIICHUS

N3menenue B Puck ns nmpoekra Opranu3zanys MEHSIET CBOU IPUOPUTETHI B
yIpaBICHUN YIPaBJICHUH IPOCKTOM




OopraHu3anuei

HerotroBHOCTE
anmapaTHBIX CPEJICTB

Puck JJIA IIPOCKTA

AnnapaTHHe Cpe€acTtBa, KOTOPhIC HeO6XO,I[I/IMBI
AJId IIPOCKTA, HC MOCTYIIUIIA BOBPCMS WJIA HC
T'OTOBLI K 3KCILTyaTalnuu

N3menenne Puck nnst npoexta u | IlosiBneHue 00sbIIOro KOJIMYECTBA
TpeOoBaHUi JUTSE HENPEeIBUICHHBIX U3MEHEHU B TPeOOBaHUSIX,
pa3pabaTbiBaeMOTo | IpeIbABISEMBIX K pa3padarbiBaeMomy 110
MPOJIYKTa
3azepkka B Puck nns npoekra n | Cnendukannm OCHOBHBIX HHTEp(EHcoB
pa3paboTke TUTSE MOJICUCTEM HE MOCTYMUIH K pa3paboTynKam B
cnenuuKanuu pa3padaTbIBaEMOTO | COOTBETCTBHUH C Tpa@UKOM padoT
POJIYKTa
Henoonenka pasmepa | Puck uig npoekra nu | Pazmep cuctemMbl 3HAUYUTENBHO MPEBBICHIT
pa3pabaTeiBaeMoii JUIs NEPBOHAYAIIBHYIO OIIEHKY
CUCTEMBI pa3pabaTbIiBacMOro
MPOJIYKTa
HenocraTounas Puck nis CASE-cpenctsa, npeaHazHauyeHHBIC TS
sppextuBHOCTE CASE- | pa3pabarsiBaeMoro | Moaaep» KU MPOEKTa, OKA3aJIUCh MEHee
CpPEICTB MPOAYKTa 3 PEeKTUBHBIMU, YEM OKUIATOCH
N3menenus B busnec-puck OCHOBHBIE TEXHOJIOTUH TOCTPOEHHUS
TEXHOJIOTHH MIPOrpaMMHOM CHCTEMBbI 3aMEHSIOTCSI HOBBIMU
paszpabotku I10
[TosiBnenue buznec-puck Ha pbiHKE TporpaMMHBIX POAYKTOB J10
KOHKYPHPYIOLIETO OKOHYaHUS MPOEKTa MOSBUIACH
MIPOrpaMMHOTO KOHKYpHUpYIOIlas MporpaMMHasi CUCTeMa
POAYKTA

YOpomeHHo pHCK MOKHO TIOHMMaTh KaK BEPOATHOCTh MPOSBICHHUS KaKUX-JIHOO
HEONIaronpusATHBIX OOCTOSITENIBCTB, HETATHBHO BIHSIOIIMX Ha pPEaTH3alMI0 MPOEKTa. Pucku
MOTYT yTPOXKAaTh MPOEKTY B LIEJIOM, CO3aBAEMOMY POrPaMMHOMY ITPOIYKTY MJIM OpraHU3aluH-
pa3paboTuuKy. MOXKHO BBIAECIUTD TPU TUIIA PUCKOB.

1. Pucku 1uist mpoekTa, KOTOpble BIMSIOT Ha rpaduk paboT WK pecypchbl, HEOOXOIUMbIE
JUTSL BBITIOJTHEHUSI ITPOCKTA.

2.Pucku nmns paspabaThiBaeMOro  MPOAYKTa, BIUSIOUIME  Ha
MIPOU3BOIUTENILHOCTH pa3pabaThIBa€MOro NPOrPaMMHOTO MTPOAYKTA.

3. buzHec-pucKu, OTHOCSIIUECS K OpraHU3alMi-pa3paboTUrKy I MOCTABIIUKAM.

KoHeuHO, 5TM THIIBI PHUCKOB MOIYT Iiepecekarbcsa. Hampumep, eciau  ONBITHBIN
MPOrPaMMHUCT MOKHJIAET MPOEKT, 3TO OyIEeT PUCKOM Ui MpoeKTa (TMIOCKOJIBbKY 3aJep>KUBaeTCs
CPOK cJaud TOTOBOTO IMPOAYKTa), PUCKOM MJis MpOAyKTa (TaK Kak HOBBIA IPOrPAMMUCT,
3aMEHMBIINN YHIEANIET0, MOXKET OKa3aThCS HE CIMIIKOM OIBITHBIM M CJAeNaTh OIIMOKH B
nporpaMme) U Ou3HEC-pUCKOM (TIOCKOJIBKY 3aJepXKKa TaHHOTO IMPOEKTa MOXKET HEraTUBHO
MOBIMUATh Ha OyIyllue JeJoBbleé KOHTAKThl MEXAy 3aKa3uMKoM W OpraHu3aluei-
pa3zpaboTIUKOM).

Cxema nporecca yrpaBJIeHUS] pUCKaMU MOKa3aHa Ha puc. 5.1. DTOT nmpolecc COCTOUT U3
YETBIpEX CTaJHM.

1. Onpenenenue puckoB. ONpeAessIIOTCS BO3MOXHBIE PUCKHA IS TPOEKTa, IJIs
pa3pabaTbIBaEMOro MPOIyKTa U OU3HEC-PUCKH.

2. Anaiin3 puckoB. OLIECHUBAETCd BEPOSTHOCTh U  IOCJIEIOBATEIbHOCTh IOSBICHHS
PUCKOBBIX CUTYALIUM.

3. [InanupoBanue pUCKOB. [[maHUpYyIOTCS MEpONPUATHS MO MPEIOTBPALICHUIO PHUCKOB
WM MUHUMU3AIUU UX BO3/ICHCTBUS HA ITPOEKT.

4. MoHuTOpUHT pUCKOB. [IO0CTOSIHHOE OllEeHMBaHWE BEPOSTHOCTEN PUCKOB M BBIMOJHEHHE
MEPONIPUATUH 110 CMATYEHUIO MTOCIIEACTBUH IPOSBICHUS PUCKOBBIX CUTYALIUM.

Ka4dyeCTBO nin




Mnasvposanue MoHuTOpwHe J

PHUCKOB

Onpepenexre
DUCKOB _

Y Y Y
Cnwcox Cnwkcox MeponpuaTHa no OUBHKM
MO TEHUMANBHED NEePEOCTENEHHBX NPENOTEPAELLEHW PHCKDB
PHCKOS PHCKDB PUCKOR

Pucynok 5.1 Ilpouecc ynpaBienus puckamu

IIpouecc ympaBneHHs pHUCKaMHU, KaK W JIpPYTH€ IPOLECCHl IUIAHUPOBAHUSA, SIBISIETCA
UTEPALlMOHHBIM, BBIMOJIHIEMBIM B TEUYEHHE BCErO0 CpOKa peanu3auuu mnpoekrta. CHauvana
pa3pabaTbIBatOTCs IJIaHbI YIPABICHHUS PUCKAMH, 3aT€M IOCTOSIHHO OTCIIEKHMBAETCS CHUTYyalMs
BOKpYT peanu3aluu rpoekrta. [Ipu MmoCcTyruieHndn HOBOM MH(OpMAIMM O BO3MOXHBIX PHCKax
3aHOBO NPOBOJUTCSI aHAJIM3 PUCKOB M NEPBOCTEIIEHHOE BHUMAHUE YIEISAETCS HOBBIM PHUCKAM.
Ilo mepe mocTyruieHuss HOBOW HMH(OPMAIMM TaKXKe H3MEHSIOTCS IUIAaHBI MEPONPHUSATHHA MO
IIPEIOTBPALICHUIO U CMATYEHHIO PUCKOB.

Pesynbrarel mpomecca ynpaBieHMS PUCKAMM JOKYMEHTHPYIOTCS B BHUJIE IIJIAHOB
ynpasieHus puckamu. OHHM JTOJDKHBI BKJIFOYATh OIMMCAHME BO3MOXKHBIX IPOEKTHBIX PUCKOB, MX
aHaJU3 ¥ MepeYeHb MEPOIPUATHA, HEOOXOTUMBIX ISl YIIPABICHUS PUCKAMH.

Onpenesienne pucKoB

OmnpeneneHue puckoB — INEpBas CTaaus Ipolecca ynpaieHHs puckamu. Ha stoit
CTaJliM OIHCBHIBAIOTCS PHUCKH, KOTOPbIE MOIYT MpOSIBUTHCS IIPU pealn3alMd Ipoekra. B
IPUHLIMIIE HAa ATOW CTAaJUU HE JOJKHA OLIEHUBATHCS BEPOSATHOCTh M 3HAUMMOCTh PHCKOB, HO Ha
IPaKTUKE MAJIOBEPOSITHbIE PUCKH C HE3HAUYNUTEJIbHBIMU MOCIEACTBUSMU OOBIYHO OTOPACHIBAIOTCS
cpasy.

OmnpeneneHne pPHUCKOB MOMKET BBIIIOJHATBCS B pPEXHMME KOMaHIHOW palboThl C
HCII0JIb30BAaHNEM MOJX0/Aa "MO3roBoi MITypM" MO0 OCHOBBIBATHCS Ha ONbITe MeHekepa. [Ipu
ONPECIICHUN PUCKOB MOXET IIOMOYb IPUBEACHHBIM HIKE CIUCOK BO3MOXHBIX KaTeropui
PHUCKOB.

1. Texnonornueckne  pucku. [Iponcrexkaror U3 NporpaMMHBIX M aNIapaTHBIX
TEXHOJIOTHH, Ha OCHOBE KOTOPBIX pa3pabaThIBaeTCs CUCTEMA.

2. Pucku, cBa3aHHble ¢ iepcoHasioM. CBsi3aHbl ¢ Wi€HaAMH KOMaH/Ibl Pa3pab0TUHKOB.

3. OpranuzaunonHsle pucku. [IpoucrekaroT M3 OpPraHM3allMOHHOTO OKpY)KEHUs, B
KOTOPOM BBIIIOJIHAETCS IIPOEKT.

4. UncTtpyMeHTanbHble  puckH. CBsizaHbl ¢ ucnoib3yeMblMu CASE-cpenctBaMu  u
JPYTHUMU CPEACTBAMU MOAJACPKKH mponecca cozaanus [10.

5. PuUcku, CBs3aHHBIE C CHUCTEMHBIMH TpeOOoBaHUAMH. [IposBIAIOTCS TpU H3MEHEHUH
TpeOOBaHM, MPEBABIAEMBIX K pa3pabaTbiBaeMOi CUCTEME.

6. Pucku ouenuBanus. CBsg3aHbl C OLIEHUBAHUEM XapaKTEPUCTHK MTPOIrPaMMHOM CUCTEMBI
U peCypCcoB, HEOOXOUMBIX ISl peaTU3alii POEKTa.

B tabn. 5.2 npeacraBieHbl HEKOTOPBIE TPUMEPBI, OTHOCSAIINECS K KaXKIOH M3 OMMCAHHBIX
KaTeropuil pHCKOB. Pe3ymbraromM »sTama ompeneieHuss pPUCKOB OyAeT JJIMHHBIA CITHCOK
BO3MOXHBIX PHCKOB, KOTOPbIE MOTYT IOBJIMATH HAa pa3padaTbiBaeMblil MPOrpaMMHBIN MPOIYKT,
MIPOEKT WM OpraHU3alnI0-pa3paboTuuKa.

Ta6nuna 5.2 - Kateropun prckoB

Kareropusi puckoB IIpuMepsl pUCKOB

TeXHOIOrHYECKUE PUCKH baza naHHBIX, KOTOpas MCIIOJB3YyEeTCS B MPOTPAMMHON CUCTEME,
He o0ecrieunBacT 00pabOTKY 03KHMIaeMOro 00beMa TPaH3aKIIHIA.




[IporpaMMHbIe KOMIOHEHTBI, KOTOPbIE MCIOJIB3YIOTCS MMOBTOPHO,
uMeroT JedeKThl, OrpaHuuMBarOlIMe WX (YHKIMOHAJIbHBIC

BO3MOXHOCTH
Puckw, CBSI3aHHBIC ¢ | Hero3smokHO ~ momoOpaTh  pabOOTHHUKOB ¢ TpeOyeMbIM
MEPCOHATIOM po(heCCHOHATTLHBIM YPOBHEM.

Benymuii pazpabotuuk 3a00en B caMoe KPUTUYECKOE BpeMS.
HeBo3Mo0kHO oprann3oBaTh HE00X0IMMOE 00yUeHHE MepcoHaa

OpranuzalioOHHbIE PUCKH B opranmzanuu, BemmomnHstomeit paspabotky I1O, mpowusomuia
peopraHuzaius, B pe3yJibTaTe 4ero M3MEHWIUCHh MPUOPUTETHI B
yIpaBIECHUH MPOCKTOM.

@uHAHCOBBIE 3aTPyJHEHHs] B  OpraHu3alluud  TPUBEIU K
YMEHBIIIEHUIO OI0KeTa MPOeKTa

WNuctpymenTanbuble pucku | [Iporpammusiii  kox, reHepupyembiiit CASE-cpenctBamu, He
¢ dexTruBeH.

CASE-cpenctBa HEBO3MOXKHO ~ MHTETPUPOBaThH C  JAPYTUMU
CpeACTBaMU MOJICPKKU IPOEKTA

Puckn, CBSI3aHHBIE ¢ | U3menenus TpeOoBaHMI NPUBOAST K 3HAYUTENbHBIM MOBTOPHBIM
CHUCTEMHBIMHU TPEOOBaHUAMHU | TEMHBIMH TpPeOOBaHUAMU paboTaM MO HPOEKTUPOBAHUIO
CUCTEMBI.

HepBOHaanBHaH HCUYCTKasA (I)OpMy.HI/IpOBKa ITOJIB30BATCIBbCKUX
Tpe6OBaHI/II\/JI IMpUBCJIa K 3HAYUTCIIbHBIM U3MCHCHUSAM CHCTCMHBIX
Tpe60BaHPIfI, MMPOSABUBIINXCA Ha IO3AHUX CTAAUAX pa3pa6OTKI/I

MIPOEKTa

Pucku onenuBanus Henoonenkn BpeMeHM BBINIOJHEHUS IPOEKTA.
CkopocTh BbIsIBIIEHUS [J€(EKTOB B CHUCTEME HHUXKE paHee
3aIJIAaHUPOBAHHOM.
Pasmep cucTembl 3HAYUTENBHO MPEBBIIIAET [EPBOHAYATIBHO
paccUMTaHHBIN

AHaJIM3 PUCKOB

[Ipu ananuze Uisi KaXXIOro OINPEIEICHHOTO0 PHUCKA MOJICYUTHIBAETCS BEPOATHOCTH €ro
OposiBJICHUS U yuepO, KOTOpbIii OH MOXKeT HaHecTH. He cymiecTByeT MpOCTBIX METOJI0B
BBIIIOJIHEHUS] aHAJIM3a PUCKOB — B 3HAYUTEIBHOM MEpE OH OCHOBAaH HAa MHEHUU U OIBITE
MeHeKepa. MOKHO MPUBECTH CIEAYIOLIYIO KAy BEPOSITHOCTEN PUCKOB U UX MOCJIEACTBUIA.

BeposiTHOCTh pucka cuuMTaercs O4eHb HU3KOM, €clii OHa uMeeT 3HaueHue menee 10%;
HU3KOW, eciu ee 3HaueHue ot 10 no 25 %; cpeaneit npu 3HadeHusx oT 25 10 50%; BBICOKOM,
ecnu 3HaueHue konebnercs ot 50 10 75%; oueHb BBICOKOM Mpu 3HaYeHUsX Oomee 75%.

Bo3moxxupIli  ymiepd  OT  PHCKOBBIX  CHUTyalliii  MOXHO  TOApA3IeIuTh  Ha
KaTacTpo(UIECKHid, CEphe3HBIN, TEPIUMBINA U HE3HAYUTEIIHHBIH.

Pe3ynbrarhl aHanmm3a pUCKOB JOJDKHBI OBITH MPEICTABICHBI B BUJE TaOIHIBI PHUCKOB,
YHOPSAOYSHHBIX IO CTENEHU BO3MOXHOro yimiepba. B Tabn. 5.3 mpuBeneH ymnopsaodeHHBIN
CIIUCOK PHCKOB, OMHMCAHHBIX B Taba. 5.2 TaM XK€ yKa3aHbl BEPOSITHOCTH ITHX PHUCKOB. 371€Ch
BEPOATHOCTH PUCKOB M CTEMEHb yllepOa OT HUX yKa3aHbl MPOU3BOJILHO. Ha mpakTuke s ux
ompeneneHuss Heobxoauma moapoOHas MHpOpMaNMs O MPOEKTe, TexHonoruu cozmanus [10,
KOMaH/ie pa3paboTUMKOB U O CAMOM OpraHU3aIny.

Tab6muma 5.3 - CnucoK pUCKOB MOC/IE IPOBEICHUS MX aHaIn3a

Puck BepostHocts | CteneHb ymiepoa
@uHAHCOBBIE 3aTPyJHEHMsI B oOpraHuszanuu npusBenu K | Huskas Karactpoduueckas
YMEHBUICHUIO OI0JKETa IIPOEKTA

HeBo3moxHo momoOpath paboTHHKOB C TpeOyrommmcs | Bricokas Karactpoduueckas
npogecCuOHAIbHBIM YPOBHEM




Benyumii paszpabotunk 3abosnen B camoe kputuueckoe | CpeaHss CepbesHas
BpeMsi

[IporpaMMHbIE KOMIIOHEHTBI, HCIIOJIb3YyEMbIE IMOBTOPHO, | CpenHss CepbesHas
UMEIOT 1e()eKThl, OrpaHUYMBAIOIINE UX (PYHKIMOHAIbHbIE

BO3MOYKHOCTH

W3menenuss TpeOOBaHMM NPUBOAAT K 3HauMTeNbHbIM | CpeaHss CepbesHas
OBTOPHBIM pabOTaM IO MPOESKTUPOBAHUIO CUCTEMBbI

B opranmzaumum, BeimodHsromed paspaborky I10, | Beicokas CepbesHas

Impousoniia peopranusanus, B pE3YIbTATC q€ro
HN3MCHUWJINCH NPUOPUTECTEI B YIIPABJIICHHUH ITPOCKTOM

ba3za maHHBIX, KOTOpas HCMOJB3yeTCs B mporpammHoi | CpenHss Cepbesnas
cucreMe, He obecreunBaeT 0OpPabOTKY OXKHAAEMOTO
00beMa TpaH3aKIIHI

HenooneHKkH BpeMeHH BEIIIOJIHESHHUS IIPOCKTa Bricokas Cepbe3Hast
CASE-cpenctsa HEBO3MOXHO MHTEIPUPOBATh C Apyrumu | Bricokas Tepnumas
CpeJICTBAMHU MOJIJICPYKKHU IPOCKTA

[IepBonavanbHas HeueTKas ¢dbopmynuposka | Cpennsist Tepnumast

MOJIB30BATEIHCKUX TPEOOBAHMI MIPHUBENIA K 3HAYUTEIbHBIM
U3MEHEHUSIM CHUCTEMHBIX TPeOOBaHM, MPOSIBUBIIMXCS Ha
MO3JTHUX CTAIHSIX Pa3padOTKH MPOSKTa

HeBo3moxHO opranuzoBarb HeobOxoaumoe oOyuenue | Cpeanss Tepnumas
nepcoHaa

CkopocTh BbIsBICHUS 1e(DEeKTOB B cucTteMe Huxe paHee | CpenHss Tepnumas
CIUTaHUPOBAHHOM

Pasmep CHCTEMBI 3HAYUTEIHHO npeBbimaet | Bricokas Tepnumas
NEepPBOHAYAJILHO PACCUUTAHHBIN

[Iporpammusiii ko, renepupyembiiit CASE-cpenctBamu, | Cpennsis He3naunrenbHas
Hed(h(PeKTHBEH

KoHeuHOo, Kak BEpOATHOCTh PHUCKOB, TaK M BO3MOXHBIH yIIiepd OT HHUX JOJDKHBI
MepecMaTpUBaTLCS MPHU TMOCTYIJICHUH OMOJHUTEIbHON HHQOpMAIMK 00 3THX pUCKAaX U IO
Mepe pealn3aliil MepOonpusATH Mo yrpasieHHI0 UMHU. [1oaToMy 1momoOHBIe TaONUIBI PUCKOB
JIOJKHBI MIEPEIEbIBaThCS HA KaKI0M UTEpaLiY MPOIecca YIIPABICHUS PUCKAMM.

Ilocne mnpoBeneHUs aHalIM3a PUCKOB ONpEAEISAIOTCS HauOojiee 3HAYMMbIE pHUCKH,
KOTOPBIE 3aT€M OTCIEKHUBAIOTCS HAa MPOTSHKEHUM BCETO CpPOKAa BBIIOJHEHUS IPOEKTA.
Omnpeznenenue 3TUX 3HAYMMBIX PUCKOB 3aBHCUT OT UX BEPOSATHOCTEH M BO3MOXKHOTO yiepba. B
o011eM ciryyae BCerja OTCIEKHUBAIOTCS PUCKU € KaTaCTPO(YUUIECKUMU MOCIEACTBUAMH, a TAKKe
PHUCKH C CEepbe3HBIM yIIEpOOM, 3HAUCHHE BEPOSTHOCTH KOTOPBIX BBIIIE CPEIHETO.

B HeKoTOpBIX CTaThsIX PEKOMEHAYETCs OmpeAenuTh U oTciexuBaTh "10 BepxHux"
pPHCKOB, HO 3TO He Bcerja 00OCHOBaHHas pekoMmeHjamus. KomauyecTBO pHUCKOB, KOTOpHIE
HEOOXOJMMO OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOI'O MPOEKTa. ITO MOXKET ObITh MATh PUCKOB, a
MOXeT — nATHaauarb. Ho, KOHEYHO, KOJMYECTBO PHUCKOB, MO KOTOPHIM IPOBOAUTCS
MOHHUTOPUHT, JIOJDKHO OBITh 0003pUMBIM. bonbllloe KOJUYECTBO OTCIEKHUBAEMBIX PHCKOB
notrpedyeT OrpoOMHOro KojuyecTBa coOupaemod uHpopmanmu. W3 coucka pHCKOB,
IPEJICTaBICHHBIX B Ta0a. 3.6, AJii MOHUTOPUHIA CleayeT OToOpaTh T€ PUCKH, KOTOPhIE MOTYT
IPUBECTH K KATAaCTPO(PHUUECKUM U CEPhE3HBIM MOCIEACTBUIM ISl BAIIErO MPOEKTA.

Ili1annpoBaHue PUCKOB

[InanupoBaHue 3aKJIIOYAETCS B ONPEIEICHUM CTPAaTETMU  YIPABIEHUS  KaKIbIM
3HAYUMBIM PUCKOM, OTOOPAaHHBIM JUIsi MOHUTOPUHIA IOCIE aHAJU3a PUCKOB. 3/1€Ch TaKkKe He
CYLIECTBYeT OOLIEHPUHATHIX TMOAXOIOB M pa3padOTKU TaKuUX CTpaTeruii — MHOroe
OCHOBBIBaeTCsl Ha "uyThe" U OIbITE MeHekepa mnpoekrta. B tabn. 5.4 moka3zaHbl BO3MOXKHbBIE
CTpaTeruM yNpaBJIeHUs] OCHOBHBIMM PUCKAaMU, IPUBEIEHHBIMH B Ta0. 5.3.




Tabmuma 5.4 - CtpaTeruu ynpapjieHUs PUCKAMH

Puck Crparerus

®unancoBble MpoOsieMsl | [IoAroTOBUTH KpaTKUil HOKYMEHT s PYKOBOJACTBA OpraHU3allvy,

OpraHu3aIu MOKAa3bIBAIONIUN Ba)XXHOCTh JAHHOTO TMPOEKTa ISl JIOCTHXKCHUS
(hMHAHCOBBIX IIeJIeH OpraHu3aIN

[Tpobembr [IpegynpenuTs 3aka3uMka O TMOTEHUUATBHBIX TPYAHOCTAX U

HEKBaJTU(UITIPOBAHHOTO
nepcoHasa

BO3MOKHOM 3aICPIKKE IMPOCKTa, PACCMOTPETH BOIPOC O IIOKYIIKEC
KOMIIOHCHTOB CHUCTCMbI

bouesnu nepconana

PeopranuzoBarb paboTy KOMaHAbl pa3pabOTYMKOB TaKUM 00paszoMm,
4yTOOBl 00513aHHOCTH U paboTa YJIEHOB KOMaH]Ibl MEPEKPhIBAIN JPYT
JpyTra, BCJIEACTBHE 3TOrO pa3paboT4MKHU OyIyT 3HATH W MOHUMATh
3a/1a4¥, BBINIOJIHAEMBIE JPYTUMH COTPYTHUKAMU

JledexTHbIE CUCTEMHBIE
KOMITOHEHTBI

3aMCHUTH MNOTCHIIMAJIbHO )Ie(beKTHBIC CHUCTCMHBIC KOMIIOHCHTbBI
MNOKYIIHBIMH KOMIIOHCHTaMM, I'apaHTUPYIOIIUMHU Ka4C€CTBO pa6OTLI

W3menenus TpeGoBaHUi

[TompiTaThcst  ompenenuTs  TpeOOBaHUS, Haubojee  BEpPOSITHO
HOJBEP)KEHHBIE U3MEHEHHAM; B CTPYKTYPE CHCTEMBI HE O0TOOpaxaTh
JIeTaIbHYI0 HH(DOPMAITHIO

Peopranuzanus ITonroToBUTh KpaTKU JOKYMEHT IJIsi PYKOBOJCTBA KOMIIAHMH,
KOMIIaHUH- MOKA3bIBAIOUINI BaXHOCTh [JAHHOIO MPOEKTa Il JOCTHKEHUS
pa3paboTunka (hMHAHCOBHIX IeJICH KOMIIAaHUH

Henocrarounas PaccMOTpeTs BO3MOXKHOCTh IOKYIIKM 00J1ee POU3BOAUTEIBHOM 0a3bl
IIPOU3BOJUTEIIBHOCTD JAHHBIX

0a3bl JTaHHBIX

Henoonenkn  Bpemenu | PaccMoTpeTh BONpOC O MOKYNKE CHUCTEMHBIX KOMIIOHEHTOB,
BBITIOJTHEHUSI IPOEKTa HCCJIEIOBATh BO3MO>XHOCTh MCIIOJIb30BaHUs reHepaTopa

OpOorpaMMHOI0O KoJa

Cy1iecTByeT TpU KaTeTOPUH CTPATETUH yIPaBICHUS PUCKAMHU.

1. Crpateruu nmpenoTBpaiieHus: puckoB. COrfiacHO 3TUM CTpaTErusiM clieAyeT IPOBOAUTH
MEPOTIPUATHSI, CHUKAIOIIME BEPOSITHOCTH MPOSBIICHHUS PHUCKOB. [IpuMEpOM MOXET CIIy>KWTb
CTpaTerusi UCKIIIOUEHUS TTOTEHIIUANBHO 1e(DEKTHBIX KOMIIOHEHTOB, OMKcaHHas B Tabm. 5.43

2. MuHMMU3alMOHHbBIE cTpaTteruu. HampaBineHnsl Ha yMEHBIIIEHHE BO3MOXHOTO yiepoOa
OT pUCKOB. [IpuMepoM cIy>XKUT CTpaTerus yMeHbIIeHHs yiuiep0a oT 0OJIe3HU YICHOB KOMaHIbI
pa3paboTuukoB (cM. Tadm. 5.4).

3. [InanupoBanue "aBapuiiHbIX" cuTyanuii. COrmacHO 3THM CTpaTEeTUsIM HEOOXOAMMO
UMETh IUIaH MEPOMPHUSITUH, KOTOpPHIE CIEAYET BBIMOJHUTH B CiIy4ae MPOSIBICHUS PUCKOBOMH
cutyauuu. B Tabn. 5.4 sT0 cTparerusi moBeieHUs MPU BOSHUKHOBEHHH (PMHAHCOBBIX MPOOIIEM Y
OpraHu3alu-pa3padoTIHKa.

MOHUTOPUHT PUCKOB
MOHUTOPHHTI PUCKOB 3aKJIIOYACTCA B PETYJSIPHOM IIEPECUYETE BEPOSITHOCTEH PUCKOB U

ymep6a, KOTOpbIi OHM MOryT HaHecTu. [ljis 3TOro HEOOXOIMMO MOCTOSHHO OTCIIEXKHBAThH
(akTOpBl, KOTOpHIE BIUSIOT HAa BEPOSATHOCTH PHCKOB M BO3MOXHBIN ymiepd. OTu (akTopsl
3aBUCAT OT TUIOB pucKka. B Tabn. 5.5 mpuBeneHbl NpU3HAKH, KOTOPbIE TOMOTAIOT ONPEAEIUTH

THUII PUCKA.
Tabnuua 5.5 - [Ipu3Haku puckoB

Tun pucka [Tpu3Haku

TexHonornueckue 3anepKKU B TOCTaBKe OOOpYJIOBAaHUS MM HPOTPAMMHBIX CPEICTB
pHUCKHU NOJEPKKH rpouecca CO3/1aHUsA 10, MHOT'OYMCIICHHBIE

JIOKYMEHTHPOBAaHHbBIE TEXHOJIOTUYECKHE TPOOIEMbI

Puckn, cBasanHble c | Hu3koe MopalbHOE COCTOSIHHE NEPCOHAla, HATSAHYThlE OTHOILIEHUS
IIEPCOHAJIOM MEXIY YJICHaMH KOMaHJbl pa3pabOTUYMKOB, HHU3KOE KadyeCTBO




BBIITOJIHCHHOM Pa0OTHI

OpraHu3anyoHHbIE PasroBopbsl cpeau mnepcoHana O MACCUBHOCTM M HEIOCTaTOYHOMN
PHUCKHU KOMIIETEHTHOCTH BBICHIETO PyKOBOJICTBA OPraHU3aIUU

WHcTpyMeHTalbHBIE Hexenanue pa3pabOTUMKOB MCIIOJB30BaTh MPOTrPaMMHBIE CpEICTBA
PpUCKH MOJIEPKKH, HeooOpuTenbHble 0T36IBEI 0 CASE-cpencTBax, 3anmpockl

Ha 0oJiee MOIIHBIC MHCTPYMCHTAJIBHBIC CPCACTBA

Pucku, cBs3anHbie c | HeoOXoauMocTh mepecMoTpa MHOTHX CHUCTEMHBIX TpeOOBaHHIA,

CHUCTEMHBIMHU HEJIOBOJIBCTBO 3aka3unka [10

TpeOOBAHUSIMHU

Pucku orieHuBaHus W3menenus rpaduka paboT, MHOTOYHCIEHHBIE OTUYETHI O HAPYIICHUH
rpaduka padoT

MOHUTOPHHI PUCKOB JOJDKEH OBITh HENPEPHIBHBIM MPOLIECCOM, OTCIEKHBAIOIIUM XOJ
BBIITOJIHEHUSI MEPONPHUATUN IO YNPABICHHUIO PUCKAMH, MPU 3TOM KaKIblii OCHOBHOM PHUCK

AOJIKCH pacCMaTprUBATHCA OTACIIBHO.

ITocTaHoBKa 3a1a4u K J1aDopaTopHOi padoTe 5

. U3yunTs nipeyiaraeMpiil TEOPETUYECKUI MaTeprall.

1
2. [TocTpouTh BpEMEHHYIO U CETEBYIO AMArPaMMBbI JJIsi BBIOPAaHHOTO MTPOEKTA.

3. IlocTpouts quarpammy pacrupeneieHusl yYaCTHUKOB IPYIIIBI 110 3TaIaM.

4. ITocTpouTh CIIUCOK BO3MOKHBIX PUCKOB C YKa3aHWEM Ha3BaHUA U ONHCAHUS PHUCKA.
5

6

. HpOBeCTI/I aHaJIn3 pUCKOB.

. Onucath cTpaTeruio MIaHuPOBaHUs PUCKOB.

7. IlocTpouth OTYET, BKJIIOYAIOIIMKA BCE TMOJYyYEHHbIE JUarpaMMbl M OIHMCAHHE
CTpaTeTuu IJIaHUPOBaHUS PUCKOB. [IpencTaBuTh OTUET TI0 TaOOpATOPHON pabOTe AJIS 3aIIHTHI.

BapuaHThl HHAUBUAYAJIBLHBIX 321aHUI

B cooTBeTcTBHM C yKa3zaHHOW NpeAMETHON 00JacTbi0 M KJIAcCOM pa3padaTbiBaeMoid
UH(POPMALIMOHHON CHCTEMBbI IMOCTPOUTH BPEMEHHYI0 M CETEBYIO JHarpaMMbl;, HOCTPOHTH
AuarpaMmy paclupeaciCHusd YYaCTHUKOB TI'PYIIIBI IO 3TalaM, IMOCTPOUTHL CIIMCOK BO3MOIKHBIX
PUCKOB C YyKa3aHHEM Ha3BaHUS M ONMCAHMs PHUCKA; MPOBECTH aHAJIM3 PHUCKOB; OIKCATh

CTPATETHIO INIAHUPOBAHUS PUCKOB.

Tabnuna 5.6 — UaauBuIyaabHbIe 3a1aHUS

Ne [IpenmeTHas 001acTh Knacc UC

1 Ckian MRP

2 ITpou3BOACTBEHHOE MPEAIIPUITHE ERP

3 Toprosoe npeanpusTue CRM

4 ToproBoe npeanpusTre SCM

5 Topropoe npeanpusiTue B2C

6 Iloptan B2B

7 CTpouTelIbHOC IPEANPHITHE HC yuera

8 Briciiee yueOHOe 3aBeIcHIE NC ynpasnenus
9 HNudbpacTtpyKkTypa IpeaupUsTHs CIIIIP

10 AnmapaTtHas HHQpacTpyKTypa NpeanpHUsITHS DKCIepTHAs CUCTEMA

Conep:xaHue oTyera

ITo BbImonHeHHON paboTe coctaBisiercs oT4eT. OTYET BBIMOJIHACTCS B AJIEKTPOHHOM
Buje. [1o BeIMONIHEHHOMY OTUYETY MPOBOAMTCS 3alllUTa JJAOOpaTOPHOU PadOTHI.
Otuer mo saboparopHOW paboTe AOKEH COCTOATh M3 CIEAYIOIUX CTPYKTYPHBIX

OJICMCHTOB!:
THTy.]'ILHBIﬁ JIUCT,




BBOJIHASl YacTh: KpaTKOE OINHMCaHME Iieniedl mpoekta. BBojgHas 9acTe oTdera JIOJKHA
BKJIIOYATh ITYHKTBI:  YCIIOBHE 3aJ[aud; TMOPSAJOK BBHIMOJHEHUS; IPOrPaMMHO-AIapaTHbIC
CpPEZCTBa, CIIOJIb3YEMbIC TPH BBHITIOJTHEHUHU pabOTHI.

OCHOBHas 4acThb (omnucanue paboThl): onrcaHne NHPOPMAITMOHHON CUCTEMbI; BpEMEHHAs
U ceTeBas JAMarpamMMbl YIpaBlieHHs MpoekToM paspabotku MC; auarpamma pacnpeneneHus
YYaCTHUKOB TPYHIIBI IO 3TalaM; CHHCOK PUCKOB;, aHAM3 PHUCKOB; CTPATETHs TUITAHUPOBAHHS
PHCKOB.

3aKJIIoueHue (BbIBOJIbI);

CIHCOK UCIIOJIb30BAaHHOM JINTEPATYPHI.

3ammTa oT4eTa MO0 JJAOOPaTOPHOU PabOTe 3aKITI0UAETCS B MPEIBIBICHUN MPEOTaBATENIO
HOJYYEHHBIX Pe3yJIbTaTOB B BUjE (hailiia U IEMOHCTPAIMH MTOJyYEeHHBIX HaBBIKOB IPU OTBETaxX
Ha BOIIPOCHI TIPENoIaBaTersl.

KonTpoJsbHBIE BOPOCHI

1. VopasieHue pruckamMu Ipy MPOSKTUPOBAHUK MTPOTPAMMHOIO MPOIYKTA.
2. ITporecc ynpaBieHUs] pUCKAMM.

. KoHTpOsbHBIE OTMETKH ATAIIOB pabdoT.

. lmarpamMmbl IPOLIECCOB U BPEMEHHbIE IUarpaMMbl.

. BpCMeHHLIe " CCTCBBIC JUAarpaMMBlI.

. Pactipeienenue ucnosqHUATENEH MO 3Tanam

. Tumbl pUucKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HA JAHHBIM MPOEKT

. Cxema mporecca yrnpaBJIeHUs: pucKaMu

. Pe3ynbrarel aHanu3a puckoB
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6. YA EBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHE
JUCIUIIVINHbI

6.1. IlepeyeHb OCHOBHO¥ M JONOJHUTEIBHON JTUTEPATYPHI, HEOOXOAUMOM /151
OCBOCHMS TUCHUIINHBI

6.1.1. IlepeyeHb OCHOBHOM JTUTEPATYPBI

1. Anekcanzapos, J{.B. MHcTpyMeHTanbHbIE cpeacTBa MHOOPMAIIMOHHOTO MEHEKMEHTA.
CASE-TtexHonorun u pacnpefeneHdble MHPOPMAIMOHHBIE CHUCTEMBI: y4eOHOoe mocooue /
JI.B. Anexcanapos. - M.: ®@unancs! u cratuctuka, 2011. - 225 c. - ISBN 978-5-279-03475-8; To
xke [Dnextpornsiid pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=85069.

2. Abpamos, I'.B. IlpoektnpoBanue HH(MOPMAIMOHHBIX CHCTEM: ydeOHOoe mocobue /
I'.B. A6pamoB, U.E. MenBenkoBa, JI.A. Kopo6oBa. - Boponex :  Boponexckuii
rOCYJIapCTBEHHbIN YHUBEPCUTET MHKEHEPHBIX TexHosorui, 2012. - 172 c. : wn.,tadin., cxem. -
ISBN 978-5-89448-953-7; To xe [Onexkrponusnii pecypc]. - URL: http:/ /biblioclub.ru/
index.php? page= book&id = 141626.

6.1.2. IlepeyeHb JOMOTHUTENIBHOM JTUTEPATYPbI

1. Ky3nenos, C.M. Nnpopmarronssie TexHoaoruu: yueoHoe nocodue / C.M. Ky3neros.
- HoBocubupck : HI'TY, 2011. - 144 c. - ISBN 978-5-7782-1685-3 ; To xe [DneKTpoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228789.

2. Kypunra O.B. OCHOBBI NpOrpaMMHUpPOBAHMS W AJTOPUTMHU3AIUHU [ DIEKTPOHHBII
pecypc]: mpaktukym/ Kypunra O.B., Munakosa O.B., [Ipockypun J[.K.— DnekTpoH. TekcTOBBIE
JnaHHple.—  Boponex: BoOpoHEXCKHMI TOCyAapCTBEHHBIM  apXHUTEKTYpPHO-CTPOUTEIbHBIN
YHUBEPCUTET, OBC ACB, 2015.— 133 c— Pexum JIOCTyIa:
http://www.iprbookshop.ru/59123.— 3bC «IPRbooks».


http://biblioclub.ru/index.php?page=book&id=85069
http://biblioclub.ru/index.php?page=book&id=141626
http://biblioclub.ru/index.php?page=book&id=141626
http://biblioclub.ru/index.php?page=book&id=228789

6.2. IlepeyeHb y4eOHO-METOAUYECKOTO 00ecIIeYeHNsI CAMOCTOSTE/IbHOI PadoThI
00y4arouuxcH Mo JUCUMUILIHHE

1. Meroanuyeckre yKa3aHUs K BBIIOJHEHHIO JTAOOPAaTOPHBIX pabOT MO JUCHUIUIMHE
«MonenupoBanre HHPOPMAIIMOHHBIX CHCTEM 00pabOoTKH U(PPOBOTO KOHTCHTAY.

2. Meroanyeckue peKOMEHJAIMU JUIs CTYAEHTOB 0 OpPraHU3allMM CaMOCTOSTENbHON
paboTel Mo AucuUIUIMHE MoaenupoBaHue MHPOPMAIMOHHBIX CHCTEM O0pabOTKH LU(POBOIrO
KOHTEHTa».

6.3. [lepeuenb pecypcoB HHPOPMALMOHHO-TEJTEKOMMYHUKAIMOHHOM CeTH
HNHuTepHeT, HEOOXOAUMBIX I OCBOCHHS AUCHUIIIHHBI

1. YHuBepcurerckas 6ubnuoreka online. http://www.biblioclub.ru.

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

3. DnexrponHas oubnmoreka CKDVY.. http://catalog.ncstu.ru.

4. TocynapcTBeHHasi mMyOnu4Has Hay4yHO- TexHuueckas Oubnuoreka Poccum. (I'TIHTH
Poccun). www.gpntb.ru.


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

IIpniaoxenne A
TEXHUYECKOE 3AJIAHUE

Ha pa3pabotky MC «Cuctema

OO01ue cBeneHus

1.1. HaumeHoBaHue CUCTEMBI

AHanutndeckas nHpopManroHHas cuctema «Cuctemay.

2.1. HazHaueHue 1 11e71 CO3/1aHusI CUCTEMBI

Cucrema «Cucrtema» npeaHasHaueHa JUisi THPOPMAIIMOHHOTO 00ecredeH s IpOLeCCOB,
KOTOpbIE TPOUCXOASAT Ha Kadeape CBSI3aHHBIX C Y4eOHO-METOAMYECKOH, HAyYHOM,
00111eCTBEHHON, OpTraHU3aIIMOHHO-METOIMYECKOM U BOCIIUTATEILHON pabOTOM.

XapakrepucTuka 00beKTOB HH(pOpMaTH3aIMU

3.1. Kpartkoe onucanue paboTsl kadeapsl

K ocHOBHBIM HampaBiIeHHUSIM paObOThI Kapeapbl OTHOCSATCS:

YuebHO-MeTOAMYECKast paboTa;

Hayunas pa0ora;

Opraan3anuoHHO-METOInYeCKast paboTa;

Pabora co cTyeHTaMu 3a04UHUKAMH;

OO6mecTBenHas paboTa;

Bocnutarenshas padora.

3.2. Onucanue 00beKTOB HH(OPMATH3ALUN

K ocHOBHBIM 00bekTaM HH(POPMATH3AIMHA CUCTEMBI OTHOCSITCS:
Kadenpa

HaumenoBanue kadenpsl

dakysbTeT, K KOTOPOMY OTHOCHUTCA Kadeapa

Be0-caiit kadenpsl

3aBenyroumii kadeapoii

3.2.1. YuebHO-MeTOIMUECKas paboTa

[1nan yueOHO-MeTOIMYECKOM paboThl Kaderpsbl
YueOHbIi roj

3aBeayroniuii kadenapoii, COCTaBUBIIHI TUIaH
Kadenpa

Tema st yueOHO-MeTOAMYECKOM pabOTHhI
Hazpanus pabot

CpoKH UCTIOTHEHUS

OTBeTCTBEHHBIE 32 BBIIIOJIHEHNUE TEMBI

TpeboBanus k nHGOPMALIMOHHOI cUcTEMe

4.1. ba3zoBble MPUHIMIIBI pa3pabOTKU MOJICUCTEM

ITpu npoekTupoBaHUM M Pa3pabOTKEe MOJCHCTEM JOJKHBI MCIIOIB30BaThCs CIEAYIOIINE
0a30BbI€ IPUHLIUIIBI:

Hckmrouenne 1y0nupoBaHus BBOJAa MH(POPMALMU U TOBBIIIEHHE €€ JOCTOBEPHOCTH, 32
CYET OTOX/IECTBIICHUS paHee BBECHHON HH(OpMAIIHH;

Cucrema JOKHA YJJOBIETBOPSTH CIEAYIONMM TPEOOBAHUSIM:
[Tonb3oBarenbeknit MHTEPEiic cucTeMbl JOMKEH OBITh CHOPMHUPOBAH B COOTBETCTBUH C
HaBBIKAMU U MTPOQUIIEM TT0TH30BaTEIICH;



Cucrema 10J15KHaA COJIEPIKATH!
Cpeactpa noucka nHpopMaIuy;

Bb160op mpuKIIagHOrO MPOrpaMMHOIO OOECTIeYeHUs] CUCTEMbI JOJKEH YIOBIETBOPATH
CIEAYIOIIHUM KPUTEPUSAM:
WuTerpanus ¢ 6a3aMu AaHHBIX, nojaepxkuBatoux Web-texnonoruu;

4.2. TpeboBaHuUs K apXUTEKTypE CUCTEMBI.
Apxurektypa cucreMbsl «CHucTeMa» SBISIETCS TPEX3BEHHOW. B KauecTBe KIMEHTCKOro
MIPUIIOKEHHUS BHICTYNIAET CTaHAapTHEIN BeO-Opaysep.

4.3. TpeboBanus k criocodaM U cpecTBaM CBSI3U i1 HHYOPMALIMOHHOTO OOMEHA MEKITY
KOMITIOHeHTaMH (MotyisiMu) CHCTEMBbI

[Toacuctembl HOMKHBI B3aUMOJICHCTBOBATh B NpEAeiax €IMHOW KOMIIBIOTEPHOW CETH
(Murtepuer/HHTpaneT), B KOTOPOH MPOUCXOAUT BECh 0OMEH MH(OpMaIie.

4.4. TpeboBaHUs K XapaKTEPUCTHKAM B3aUMOCBSI3€H CUCTEMBI CO CMEKHBIMU CUCTEMaMHU
CMeXHBIMA CcHUCTEeMaMH i1  HWH(POPMaMOHHON cHUCTeMBl «CHCTeMay SIBISIOTCS:
«Cucremaly,

4.5. TpeboBaHus Kk pexkuMaM (QYHKIMOHHUPOBAHUS MOJCUCTEMbI
PazpabarpiBaemasi cuctemMa noJpKHA (QYyHKIMOHUPOBaTh 24 daca B CyTKH, 365 nHeEW B

roay...

4.6. TpeboBaHus K MOJIL30BATEISIM

Cucrema nojpa3syMeBaeT YE€ThIpe TUIA M0JIb30BATEIS:

CoTpyaHHK — UMEET JOCTYH K MPOCMOTPY OOIIMX JaHHBIX MO CBOEH Kadeape, a Takke K
MPOCMOTPY U PEAAKTUPOBAHUIO TUYHBIX JAHHBIX, UMEET BO3MOKHOCTb

4.7. TpeboBaHus IO SPrOHOMUKE U TEXHUYECKOMN ICTETHKE

OCHOBHBIMU TpeOOBaHUAMM [0 SPrOHOMHKE M TEXHHYECKOM HCTETHKE SBIJISETCS
aJICKBaTHOCTh BPEMEHH PEAKIIMA MOJIYJIEH CHCTEMBI Ha CIIOKHOCTH 3arpoca MOJb30BaTels K
0a3aM JaHHBIX:

[Tpy BBIIOTHEHNWU CTAHAAPTHBIX 3aIPOCOB IMOJIB30BATENb JODKEH paboTaTh ¢ CHCTEMON
B peasIbHOM PEKMME BPEMEHU;

4.8. TpeOoBaHMs K YMCICHHOCTH W KBaJH(HKAIIMU MEPCOHATA CHCTEMBI U PEIKUMY €ro
paboTHI.
KBanudukarus nepconasna, mopsaoK ero MoAroTOBKH U KOHTPOJIb 3HAHUH M HABBIKOB.

4.9. TpeboBanus Kk 3amuTe HHPOPMAIHK OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA.

Pa3pabaTpiBaeMasi cuctema JOJDKHA 00JaAaTh CHEIUAIM3HPOBAHHOW TMOJICHCTEMON
pasrpaHudeHHsl JOCTyna K HH(OPMALMOHHBIM pecypcaM, (YHKIIMOHUPYIOIIEH Ha OCHOBE
CHCTEMBI TIOJIb30BaTeIIeH U MOJIb30BATEIBCKUX TPYIIII.

4.10. TpeGoBaHus K OOMEHY JaHHBIMU
OOMeH 1aHHBIMU JI0JDKEH ITPOUCXOUTH 10 ceTu B cpeze Intranet/Internet ¢ moanepxkoi
npotokoisa TCP/IP;

4.11. TpeGoBaHMs K BHEIIHEN CPEJI€ CUCTEMbI
Cepsep 0a3 JaHHBIX WU CepBEp NPUIIOKEHUH JT0JKEH 00eCcIeunBaTh:



4.12. TpeOoBaHMs K XPaHEHHIO TAHHBIX
baza ganabix «CructeMay JOKHA COIEPKATh CIICIYIONTUE JaHHBIC:
JlaHHBIE O ITAHUPOBAHUH Y4eOHO-METOAUYECKON pabOTHI;

4.13. TpeGoBaHUS K OTJAEIBHBIM MOJCHUCTEMAM

4.13.1. YuebHO-MeTOAMUECKast paboTa

OyHKIMH 3aBeyomero kadenpoit

Coznanue miuaHa y4eOHO-METOIWYEeCKOM paboThl Ha y4eOHBI CeMecTp, 3alOoJHEHHS,
pEeAaKTUPOBAHUS U YAAJICHUS JaHHBIX TUIaHA;

CoctaB u copepxkanue paboT mo co3aanuto CUCTeMbI
Pa3paborate monens bJl, mo3Bostolyo XpaHuTh U 00pabaThiBaTh BCE HEOOXOAUMBIE. ..

HpI/IeMO-CI[aTO'-IHBIC ucnbITaHusa CHCTEMBI
Ilocne 3aBCPUICHUS BCCX pa60T oo pa3pa60T1<e KOMIIOHCHTOB, HaCTpOﬁKC HOACUCTEM H

BHeceHrne KOpPpEeKTUPOBOK B MPOTPAMMHBINA MPOIYKT, CBSI3aHHBIX C OIIMOKaMU B
Cucreme
Bce ommOku, koTopbie OyayT BISBICHBI B paboTe CucTeMbl B TeUeHHH 12 MecsIeB

TectupoBanue
[Tepen cmaueit Monyneit 1 Komnonent 3aka3umky JjIsl BBISIBJICHUS BO3MOXHBIX COOEB B
pabote

[Topsanox koHTpoJIs U ipueMKH CUCTEMBI

Jlyis IpoBepKU BBIMOJIHEHMS 3a1aHHbIX (yHKUIUN CHUCTEMBbI, ONpEAeIeHUs] U MPOBEPKU
COOTBETCTBUSI TpeOoBaHMAM T3 KOJMYECTBEHHbIX M (WJIM) KAueCTBEHHBIX XapaKTEPHCTUK
CucreMmsl, BBIABICHUS U YCTPAHEHUS HEIOCTATKOB B JeicTBUsAX CucTeMbl U B pa3paboTaHHOMN
JOKYMEHTAIlUHM, MO3TAllHOTO KOHTPOJI HaJl XOJAOM pa3pabOTKU JOJKHBI OBbITh MPOBEAEHBI
CJIEIYIOINE BU/IbI MCIIBITAHHI:

IIpeaBapuTebHbIE;

IIpouenypsl TECTUpOBaHUSA U KOHTPOJIS KayecTBa

[Ipy mpoBeneHUU HCIBITAHUNA JOJKHBI KCIIOJIB30BATHCS CIEAYIOIIME THUIbI MPOLERyp
TECTUPOBAHUS U KOHTPOJIS KauecTBa:

(yHKIMOHaIbHOE  TecTUpoBaHWe -  TectupoBanue IO  Ha  cooTBeTcTBHE
(YHKIMOHATIBHBIM CTIEHU(BUKALMIM;

O6mue TpeboBaHUs K MpueMKe padboT
Cpoku u MeCTO MPUEMKH, TOPSAOK MPUEMKH pabOT OMPEICIISIIOTCS B COOTBETCTBHU C
HacTtosmuMm 13.

TpeboBaHust K JOKYMEHTHPOBAHUIO

12.1. TpeboBaHMsI K MPOEKTHOW JOKYMEHTAUU

CocTaB M KOMIUIEKTHOCTh THPOEKTHOM JOKYMEHTALMU JOJDKHA COOTBETCTBOBAThH
tpeboBanusim ['OCT 34.201-89.

[lepeyeHb JOKyMEHTAIMH 10 CO3/1aHUI0 CUCTEMBbI BKIIKOYAET:

Onwucanue napopMaoHHOro obecredenus cucremsl (115);



MUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA3OBAHU S POCCUMCKOM
OEJIEPALINN
OEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEXJEHHME BBICILIEI'O OBPA3OBAHNA
«CEBEPO-KABKA3CKUI ®EJIEPAJIBHBIN YHUBEPCUTET»
[Iaturopckuit UHCTUTYT (punmnan) CKOY

MeToauyecKkue yKa3aHus
110 BBIMOJTHEHUIO CAMOCTOSTENIbHBIX padoT
no pucuuminae « MOJAEJIMPOBAHUE HHO®OPMAIIMOHHBIX CUCTEM
OBPABOTKH HU®POBOI'O KOHTEHTA»

HJIA CTYACHTOB HAIIPaBJICHUA ITIOATOTOBKH

09.03.02 MudopMarimoHHbIE CUCTEMBI M TEXHOJIOT U

[TsTuropck
2025
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BBEJIEHUE

Metonuueckiue peKOMEHJAlMU COAepXKaT IepedyeHb TeM ¢ BOMNpocaMH  JUis
CaMOCTOSITENIbHOW  MpopabOTKH, MepeueHb MpaKTUYecKuX paboT C  BompocamMu  JJis
CaMOCTOSITEIbHON TTPOPa0OTKH, MaTEPHAIT TSI TIOJATOTOBKH KOHTPOJIBHOUN pabOTHI.

Metoauyeckre yka3aHMs TOCBAIIEHBI Kypcy «MojenupoBanue WHGOPMAIMOHHBIX
cucteM 0o0pabOTKH MU(PPOBOTO KOHTEHTa». YTPABIATH JIOJbMHU CJIOXKHO. YTIPABIAThH JIIOABMHU
3¢ (PEeKTUBHO — HEUMOBEPHO CJIOKHO. I[loaTOMy MBI H300peTaeM U CMEIIMBAaeM pasHbIe
MPaKTUKH, aJTOPUTMBI U TEXHOJOTMHM KOHTPOJIS, OLIEHKH pe3yJabTaToB Tpyda. Ilepexonum
OT YCTapeBUIMX METOJIUK K HOBBIM, CTapaeMcsi Y4eCTh BCE€ HIOAQHCHI M PUCKH, TPaTUM BpeMs
U pecypchl Ha IJIaHUPOBaHUE BMECTO pabOThI 10 HAKaTaHHOM.

W3 MHOXecTBa METOAOJIOTUI HyKHa OJlHAa ONTHMajbHas M HACTPOCHHAs JIMYHO TOJ HAc
Y Hall 1poekT. OJHO Jesi0 BBINOJHATH LIAOJOHHBIE 33Jaud CTPOTO IO CKPUITaM W3 KHUTH,
JIpyroe — MeETOJ0M MpoO M OmMOOK BbIpadaThIBaTh CBOM CIELUAIbHBIE WHCTPYMEHTHI IS
ydera npuoputeToB koMmnanuu. [loatomy npoextusiit MmenemxmenT (PM), To ecTh MeTo0I0THS
yIpaBJIeHUs] KOMIIAHUEH C JielleHueM Bceil paboThl Ha MPOEKThl, CTAHOBUTCS MOMYJISPHBIM
BO BCEX OTpaciIsX.

MHorue KOMIIAaHHU TOJIBKO ceilyac MepexosT OT Kiaccuyeckoi (oTpaboTaHHas, 4acTo
OIOpOKpaTHYeCKasi  CXeMa) K MPOSKTHOMW (Kakaash — 3ajada  OTACIbHO,  JIeJICTMPOBAHUE
OTBETCTBEHHOCTH) MOJIEH yIipaBiaeHust. OO MEHEPKMEHT AJIs IPEeIIPUHUMATENSI CBOJUIICS
K TOMY, YTO €CTh pPYKOBOJWUTEIb W UCHOJHUTENb 3a1aud. JlMCUMIIIMHA B3aUMOJIECHCTBUS
3aBHCeNa OT TOro, KaK MponucaHo B mabsoHe. [11abnoH e OblT BOUT B pa3yMbl BCEX OJAMHAKOBO
net atak 20-30 Hazaa. TosnbKo 3TOT 11a0JIOH YK€ HE IPUMEHUTH K HOBBIM YCIIOBUSIMU MHUPOBOIO
PBIHKA.

HcTopuuecku Bce Hayalloch € TOTO, YTO B EPUOJ nepecTpoiiku 90-X rooB cama JOoruKa
BelieHUs1 Ou3Heca OblJa HapyllleHa HACTOJNBKO, YTO IOMBITKM HOCTPOMTH HOBYI padbouyro
KOHLEMIINIO YIPABJIEHUS B MUJUIEHUYM CO3aJIi TEPMHUH «KOMITaHUSA-0/IHOIHEBKay. KoHuenuuu
TaKUX KOMIAHWHA MPOBEPSUTUCh HAa MPOYHOCTh M TOJNBKO ojHAa M3 10 komMmaHuii cyliecTBoBaia
6onbmie momyroma B 2000-x. IlapamienbHOo OCTaBaJuCh MHOTOJIETHHE —MPEANPUSATHS,
KapJIMHAJILHO MEHSISICh KaXK/Able JIET 5 YTOObI BBKUTh B IIEPHOJ] IEPEMEH.

B 2010-x nHopManMoOHHBINA B3pbIB UHTEPHETA CHEJIaJl JOCTYIHOW BCIO Pa3pO3HEHHYIO
6a3y HapaOOTOK €BpOIEHCKOro M aMepuKaHCKOro OusHeca. M3 TOHH moje3HOH H MyCOpHOH
UHPOPMALIUU BPOAE «YTO TAKOE yNpaBIIEHUE MPOCKTAMU U COBPEMEHHBI MEHEIKMEHT, «KaK
pacmpenenath  OO0S3aHHOCTH,  MPABWIBHO  MpEAyraablBaTh W COKpamiaTb  PHCKU»
OpeANpPUHAMATENM 10 CHX TIOp BBIOMPAIOT KPYNHIBl 3HAHWA, NPUMEHHMBIX HMEHHO
B UX KOMITAaHUSIX.

Celiyac MbI ClIEJUM B HOBOCTSIX KaK NMPUOBUIbHBIE KOPIIOPALMU PACTYT U PaclagaroTcs
Ha MOJpa3ieIeHHUs], TOKYIAIOTCS U MEPEKUBAIOT CTPYKTYpPHBIE CIUSHUS. 3a KOKIBIM aKTOM
KYIUIU-IIPOJ@XKH OT/EJIa KPOETCs CJI0KHAs CeTh MPOEKTOB (TaKEThI, IPUIOKEHUS, PaCIIUPEHUS
Ui Opay3epoB), CBSA3aHHBIX M0 pa3HBIM KpuTepusiM. Korga MEHSIOTCS KpPUTEpPHH, MEHSETCs
JICJIEHHE MPOEKTOB Ha rpynmnbl. VIMEHHO M3MeHeHHe TpyNnupoBKH M cooOmiaroT Ham B CMU.
BryTpu e KoMmaHuu MpoJoiKaroT paboTaTh, a MPOEKTHI BEAYTCS HEMPEPHIBHO.

IT project management (PM)— »53T0 mucuMIiuiiHa, 4YTO OOBEIUHSIET NPOIETYPH,
MPUHILIUIIBI ¥ TIOJIUTUKY BeJeHus OuzHeca. OHa pyKOBOJIUT MPOEKTOM OT pa3pabOTKH KOHIICTILUU
710 3aBEpPLICHMSI IPOEKTA.

OO0muit  (QyHKUMOHANBHBIN) ¥ MPOEKTHBIA MEHEHKMEHT OTIMYaeTcs TeM, 4YTO
(YHKIIMOHATBLHBIA MEHEPKMEHT cTtabuieH. Ero menb: momjaepkath U MPUYMHOKUTH KauCTBO U
3¢ (}eKTUBHOCT, MpOrpaMMHOrO MpoAykTa. EcTh oTpaboTaHHbIi 11a0J0H, OH paboTaer
NOCTOSIHHO. [IpOeKTHBIN MEHEKMEHT U3MEHUUB. Llesib MpOeKTHOro MEHEIKMEHTA: JOCTUTHYTh
pe3yInbTaTa 1000 11eHO0H, yunuThiBas, uTo ecTh deadline.



[IpuunHOil mepexona oOT o0IIEro MeHe[KMeHTa K PM  wamie npyrux CTaHOBHTCS
HAJe)KHOCTh — BMECTO OTHOCHUTEIBHOW aOCTPaKTHOM MEpPCHEeKTUBBI K MpeacKa3zyeMbIM
pe3ynbTaram.

MexnyHapoanas  Accoumanus — Ynopasnenuss  Ilpoexkramu  (IPMA)  mposena
UCCIIEJOBAHKE, II0 pe3yjibTaTaM KOTOPOIO HOBBIM IMOAXOJ COKOHOMHUT BaMm okosio 20-30%
Bpemenn u 15-20% pecypcos.

Yem ormnmuarorcss MHpopmanmonnsie TexHomoruu ot apyrux otpacneit? Cyas mo UT-
(dbopymam, 3aBHUCHMOCTBIO MPOrPaMMHUCTOB OT raj)K€TOB, JOPOTOr0 Chipa U BO3MOXHOCTHU
noexate Ha bamu. BupryanbHOCTBIO Bcell palOThl U €€ pe3yabTaToB, HEBO3MO>KHOCTBIO
WCIIOJIb30BAaHUsl TPOrpaMMbl 0e3 JJeKTpuyecTBa BTopoAe. BaxHocThio s  Oyaymmx
IOKOJICHUH BCEX HAYYHBIX JOCTH)KEHHH, YTO BO3MOXKHBI TOJBKO Onarojapsi KOMIbIOTEPHBIM
WHHOBAIHUSIM.

B crpoutenscTBe pe3ynbTarT CTaTUYHBIN, B IPOLYKTOBOW MHAYCTPUM — HCYEPIIAEMBIH,
a MporpamMMmbl U BUPTYyajabHbIH MUP — OECKOHEUHBIN JUHAMHYHBIM pecypc, 3aBUCAIIUN TOJIBKO
OT HAJIM4Msl MHCTPYMEHTa JocTymna (rajxera u cetd). IloaTomy pa3paboTka KOMIBIOTEPHBIX
TEXHOJIOTHH 00s13aHa ObITh MPOyMaHHON U MPaBUIbLHONW N3HAYAIIBHO.

Vnpasienne MT-npoekramMu BKJIIOYaeT B ceOs KypUpYIOUIME 3a7add [0 YCTAaHOBKE
000pyIOBaHUS W MOACPHM3AIMU CETH, pa3pabOTKe MPOrpaMMHOTO OOECIeYEHUs, CO3AaHHI0
BUPTYaJIbHON Cpezbl M 00JauHBIM BBIUMCIICHUSM, CUCTEMaM YIIpaBJICHUs IAaHHBIMH U OM3HEC-
aHaJIUTHKE, BHepeHue apyrux UT-ycmyr.

B IT npoekTHBIN MEHEIKMEHT MOXKET UJITU IO TPEM KU3HEHHBIM LIUKJIAM IIPOEKTA!

1. IIporuno3upyemerii, oHxe waterfall. Tpagummonnsii  moaxon, naxe B2010-x
IPUMEHSAETCS Ha MOPSAAOK yalle Apyrux. [loaTanHbii IMHERHBINA alrOpUTM.

2. Utepannonnbiii. COBpeMEHHBIN  MMOJIX0Jl, B KOTOPOM pacimudpeHue ¢GyHKIMOHAIa
pa3pabaTbiBAEMOr0 MPOrpPaMMHOIO OOECIEYeHHs C KaXJbIM HOBBIM BBIIYCKOM B paMKax
IIPOEKTA.

3. AnanTuBsblil. Agile, Scrum u apyrue Metozsl. Llean koMnaHuM U cTpaTerust pa3BuTHs
MOKET MEHATBHCS HE3aBUCUMO OT ITEPBOHAYAIBHOIO IIJIAHA.

1. HEJIb U 3AJTAYU U3YYEHUA JUCHUTIJIMHBI

enpto ocBOEHMSI AMCUMILUIMHBI SIBIsieTcd (opMUpOBaHHE Habopa NMpodeccHOHANbHbBIX
KoMIleTeHIIMH Oyaymiero GakanaBpa rno HampasiaeHuto 09.03.02 MudopmamonHble CUCTEMBI U
TE€XHOJIOTHH.

3amaun OCBOGHMS AMCLUUIUIMHBL U3yYEHHE METOAO0B MOJETUPOBaHUS MH(POPMALMOHHBIX
cucteM o00pabOTKM 1M(PPOBOrO KOHTEHTa, OCBOCHHE HMHCTPYMEHTOB MOJEIUPOBAHUS
UHGOPMAIIMOHHBIX CUCTEM 00pa0OTKHU IHUPPOBOTO KOHTEHTA.

2. TEMBbI CAMOCTOSITEJIbHON PABOThBI

Ne TeMebl HanmenoBaHue Tem AUCHUIUINHBI, UX KPATKOC COACPIKAHUC OO0bem
qacoB

Paszpnen 1. MonenupoBanue HHGOPMALHOHHBIX CHCTEM

1 Tema 1. Benenue B IT menemxkmenT. Metosl U cpeacTBa 42
MeHekMenTa B cpepe IT
2 Tema 2. UHCcTpyMEeHTanbHBIE CPEACTBA MOACIUPOBAHUS 42

MH()OPMAITMOHHBIX CUCTEM

Pa3nea 2. [IpumeHeHune MeT010B MOeJIMPOBAHNS
HH(OPMALMOHHBIX CHCTEM

3 Tema 5. Horaru IDEFO, IDEF1, IDEF3 42




Hroro 126

3. TexHosoruueckass Kapra cCaMoOCTOSITeJIbHON Pa0OTHI CTYIEHTA

Bun OO6beM 4acoB, B TOM YUCIIE
JeSITeIbHOCTH (axan.)
Kogsl peanuzyembix CTYJICHTOB Cpenctsa i
KOMIIETCHITHH TeXHONOIHH KonTakTH
ast pabora
OHeHIH CpPC c Bcero
npernojana
TejIeM
5 cemectp
[MK-5(MA-1.11-2) | CamocrostensH | CobecenoBaH
0€ U3y4YCHHE ue
HK-6(UA-1. U1-2) JHTEPATYpHI H 73,08 8,12 81,2
HK-13(MA-1.1]-2 UCTOYHUKOB
NA-3.1/1-4)
NK-5(MA-1.M1-2) | [logroroBka k| 3amuta JIP
1a00paTOPHBIM
NK-6(U-1. UO-2) BAHSTHSM 31,32 3,48 34,8
MK-13(UA-1.1/0-2
NA-3.1/1-4)
NK-5(MA-1.1U1-2) | Hamucanue 3amura
edepara/moxan IoKJIama
MK-6(1-1. U-2) | P dep 9 1 10
NK-13(MA-1.111-2
NA-3.11-4)
Hroro 3a 5 cemectp 113,4 12,6 126
Utoro 113,4 12,6 126

4. PEKOMEHJIALIUM 1J151 CAMOIIOJITOTOBKH

4.1 IloaroroBka K jJekuusiM. CaMoCTOSITEIbHOE U3yYeHHE JJUTEPATYPbI

Tema 1.
ba3oBblii ypoBeHb
1. Pabounii npoekT nHGOpMAMOHHOHN cucTeMbl. JlucuuIuinHa 00s13aTeIbCTB.
2. Texunyeckuii MPOEKT HHHOPMAITMOHHOM CUCTEMBI
3. Ynpasnenue npoekToM HHPOPMALIMOHHOMN CHCTEMBbI
4. KanenmapHblii TuTad pa3paboTKu MHGOPMAITMOHHOW CUCTEMBI.
5. IlonsiTHe apXUTEKTYPbl UH()OPMAITHOHHON CHCTEMBI
6. OTKpBITast apXUTEKTypa HHPOPMAIIMOHHBIX CHCTEM
7. CucreMHasi HH)XEHEPUS: TOUKA 3pEHUS U XapaKTEPUCTUKU TOUYEK 3PEHUS
8. MHOXECTBEHHOCTh TOUYEK 3PEHHS IPH pa3padoTKe HHOOPMAITMOHHOW CUCTEMBI
9. XapakTepucTik UH(HOPMAIIMOHHOM cucTeMbl. IHTEpakTUBHOCTS, usability
10. [IpumeHeHre HHCTPYMEHTOB MOJICTUPOBAHMS HHGOPMAIIMOHHBIX CUCTEM.




IToBBINIEHHBIH YPOBEHD

1. [lpumeHeHre HMHCTPYMEHTOB  pa3paOOTKH HH(GOPMALMOHHBIX CHCTEM. SI3bIK
IpOrpaMMHUpPOBaHUs, OJIOK-CXeMa, JOKYMEHTHPOBAaHHUE, CPECTBA pa3pabOTKU alrOpUTMUYECKas,
3(PEeKTUBHOCTD anTOpUTMa

2. Ynpasienue TpeOOBaHUAMU K HHPOPMALIMOHHON cCUCTEME

3. Bunel TpeGoBaHuil Kk MHGOPMALMOHHONW CHCTeMe: (PYHKIMOHAIbHbIE TpPeOOBAHUA,
He(YHKIIMOHATLHBIC TPEOOBaHUS.

4. CoiicTBa TpebOBaHUHN K HHPOPMAIIMOHHON cHCTEME: SICHOCTh U HEJABYCMBICIIEHHOCTb,
HOJHOTa ¥ HEMPOTHBOPEYMBOCTb, HEOOXOJMMBIN YpPOBEHb NETATU3alMH, MPOCIEKUBAEMOCTD,
TECTUPYEMOCTb U POBEPSIEMOCTh, MOAUPHUIIUPYEMOCTb.

5. ®opmanuzanuss TpeOoBaHMH K HH(poOpMalMOHHOM cucteme. Llukin paboThl C
TpeOOBaHUSIMU

6. IToHsTHE KOHPUTYpPAIIMIOHHOTO YIIPABICHHS TPOESKTOM HH(POPMALIMOHHON CUCTEMBI

7. Ynpasnenue BepcusMu nHGopMalnoHHon cuctemsl. [lonsTue "BeTku" mpoekra

8. Ympasnenue coOopkamu npu pa3padboTke HHOOPMAILIMOHHON CHCTEMBI

9. CpenctBa BEpCHOHHOTO KOHTPOJIE HH(OPMALIMOHHON CUCTEMBbI

10. Eaunuie! koHpurypanuonHoro ynpasienus. [lonstue baseline.

Tema 2.
ba3oBblii ypoBeHb

. [lpuHuMne! Bepudukanuu U TeCTUPOBAHUS
. Bepudukanus u Bamuaanus nporpaMMHbBIX IPOAYKTOB
. [loHsiTve TeCTUPOBAHUS NPOTPAMMHBIX CPE/CTB
. Mertonpl Bepudukanuyu 00beKTHO-OPUEHTUPOBAHHBIX POrPaMM
. KauecTBO 1 Hafie’)KHOCTH TPOrpaMMHOT0 O0eCIeUeHuUs
. IIpodunu OTKpBITHIX HH(POPMAILIMOHHBIX CUCTEM

7. ®yHKIIMOHAIbHBIE M TEXHOJOTMYECKHE CTaHIapThl pa3pabOTKU HPOrpaMMHBIX
KOMILUIEKCOB

8. IlpuHLHMIIBI OpraHU3alMy IPOEKTUPOBAHUS U TPOTPAMMHBIX KOMITJIEKCOB

9. 3agauu obecrevyeHus: KauecTBa MPOrpaMMHBIX KOMIIOHEHTOB

10. MeTtoab! cciieJOBaHNS KauecTBa IPOrPaMMHBIX KOMIIOHEHTOB

IHoBbIIEHHBIH YPOBEHD

. @YHKIMOHAIbHBIE U TEXHOJOTHYECKHE TPEOOBaHNUS K TPOrPaMMHBIM KOMILJIEKCaM
. ApXHUTEKTypa MpOorpaMMHBIX KOMIUIEKCOB JUIsl HH(OpMATU3aLUU TPEATIPUITUH,
. CranzapThl IPOEKTUPOBAHUS POTPAMMHOI0 00€CTIeUeHHUSI
. Cranzaptsl pa3paboTKy IPOrpaMMHOro o0ecreueHHsI
. MeTop1 pa3paboTKu MpOrpaMMHBIX KOMIIEKCOB JJIsl PEILIEHUS MPUKIIAAHbIX 3a/1a4
. MeToibl OLIEHKH CII0)KHOCTHU aJITOPUTMOB U IPOTrPaMM
. MeToapl TecTHUpoBaHUS U JOKYMEHTUPOBAHUS ITPOrPaMMHBIX KOMIUIEKCOB
. OcHOBHBIE COCTaBHbIE HH(OPMAIIMOHHON CUCTEMBI M UX XapaKTepUCTHKA.

9. MHOTOYpOBHEBAs ApXUTEKTypa HH(HOPMAITHOHHBIX CUCTEM

10. MogenupoBaHue CTPYKTYpbl HH(POPMALMOHHBIX CHCTEM, BHIbl MOJENEH, HX
Ha3Ha4YeHHE

NN KA WN -
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Tema S.
Ba3oBblii ypoBeHb

1 3agaun obecnedeHrs: Ha/IEKHOCTH IPOTPAMMHBIX KOMIIOHEHTOB

2. MeTtobl uccieI0BaHuUs HAJIS)KHOCTHU MPOTPaMMHBIX KOMIIOHEHTOB

3. DKOHOMHKO-IIPAaBOBbIE OCHOBBI pa3pabOTKH IIPOrPaMMHBIX IPOILYKTOB

4. OOBbEKTHO-OPUEHTUPOBAHHOE MOJIETTUPOBAHUE, auarpaMMmbl  BapHaHTOB
MCTIONIb30BAHUSL.

5. MHorononb30BaTenbckas HHPOPMAIMOHHAS CHCTEMa C paclpeeleHHOn 0a30i
JTAHHBIX



6. Pabounit mpoekT HHPOPMAITMOHHON cUCTEMBI. JIMCIUIIITHHA 00s13aTENbCTB.
7. TexHn4yeckuit MpoeKT HHPOPMAIIMOHHON CHCTEMBI
8. YpaBneHue npoeKToM HHPOPMALIMOHHON CUCTEMBI
9. Kanennmapuslii mian pa3padoTku HHGOPMAIIMOHHON CUCTEMBI.
10. [TonsiTHe apXUTEKTYpBl UHPOPMALIMOHHON CUCTEMBI
IloBbIlIEHHBIN YPOBEHD

. MeTpHkH KauecTBa MpOrpaMMHOTO 0OecreueHust
. CTanmapTHBII METOJT OTICHKU 3HAYCHHM MMOKa3aTesei KauyecTBa
. YrpaBnenue kauectsoM [10
. OnTumu3anus 1 peuHXUHUPUHT
. IHHOBaIIMOHHBIE ITPOEKTHI.
. TectupoBanue nHGOPMALIMOHHON CUCTEMBI
. Crannaptuzanus kauecTBa HH(HOPMAIIMOHHBIX CUCTEM
. MeToap! obecriedeHust kauecTBa MHPOPMAILIMOHHBIX CUCTEM

9. IlonsiTe TecTupoBaHus MHYOPMAITMOHHON cHcTeMbl. TecTUpOoBaHWE YEPHOTO SIIUKA.
TecTupoBanue 0e0ro ANIMKA

10. MHCTpYyMEHTHI TECTUPOBAHUS HH(OPMAIIMOHHBIX CUCTEM

03N N KW

4.2 IloaroroBka K J1a60paTOpHbLIM padoTam

JlabopaTopnasi padora 1. TexHosoruu MoaeTMpPOBaHUsT HH(POPMAIMOHHBIX CHCTEM

1. lpemioxkure, KTO OBl MOr y4acTBOBaTh B (OpMUpOBaHMH TpPeOOBaHUIT ISt
YHUBEPCUTETCKON CHCTEMBbI PErUCTpalUU CTYJAeHTOB. OObSICHUTE, MOYEMY MOYTH HEU30€kKHO,
4T0 TpeOOoBaHuUs, CPOPMYIMPOBAHHBIE PA3HBIMU JIMLIAMH, OYAYT IPOTUBOPEUUBEI.

2. Pa3pabatsiBaercs cucrema [IO ans aBToMatmzauuu OWMOIMOTEYHOro Karajora. Jta
cucrema OyneT conxepkaTb HWH(GOPMAIMIO OTHOCHTEIBHO BCEX KHHUI B OHOIHMOTEKe U Oynaer
rnosie3Ha OWOTMOTEYHOMY TMepcoHalny, aboHeHTaM W uwrTarelsMm. Cucrema 0JDKHA HWMETh
CpeICTBa IMPOCMOTpa Karajora, CpelIcTBa CO3JaHMs 3alpoCOB U CPEACTBA, MO3BOJISAIOIINE
MOJIB30BATCIAM PE3CPBUPOBATE KHUTH, HAXOAAIIUCECA B )IaHHBII)’I MOMCHT Ha pyKax. Onpej:(eJmTe
OCHOBHBIE OIOPHBIE TOUKH 3PEHUS, KOTOPbIE HEOOXOIMMO YUYECTh B CeUU(UKAIIMN CUCTEMBI, U
IMOKAXXHUTC X B3AMMOOTHOIICHHA, UCITIOJIB3Y JUarpaMmMy HE€papXun TOUYCK 3PCHUS.

3. lns1 Tpex TOYEK 3peHus, ONpeAEJCHHbIX B cHCTeMe OHOIMOTEYHOro Karayora,
YKaXKXUTEC CCPBUCHI U COOTBCTCTBYIOIIMUC ITAHHBIC, KOTOPLIC 00€eCIIeYnBAIOTCSI ITUMH TOYKAMH
3pEeHHsI, U COOBITHS, KOTOPBIE YIPABIIAIOT ITUMHU CEPBUCAMH.

4. KTto momxeH mpoBoauTh 0030p TpeboBanuii? Hapucyiite Moaens mporiecca o063opa
TpeOOBaHUIl.

5. Bama xomnaHusi UCTIONB3y€eT CTaHAAPTHBIA METOJ]l aHanu3a TpeboBaHui. B mpouecce
paboThl Bbl OOHAPYKUIIM, YTO ATOT METOJ HE YUYUTHIBACT COLMAJbHBbIE (DAKTOPBI, BasKHBIC IS
CHUCTCMBbI, KOTOPYIO Bbl aHAJIU3UPYCTC. Bam PYKOBOOHUTECIIbL a1l BaM SACHO IIOHATH, KaKOMY
METO/Y aHajJM3a Hy>KHO cienoBath. OOCyuTe, 4TO BbI JOJDKHBI JIeNIaTh B TAKOM CUTYAIUH.

JlabopaTopHasi padora 2. UHCTpyMeHTaJIbHbIE CPEACTBA MOEJIHPOBAHMS
HH(pOPMALMOHHBIX CHCTEM

1. JlaiiTe onpenesieHNE NOHATHIO «BAPUAHT MCIIOJIb30BAHUS.

2. Kakue Tumbl CBSI3M MOTYT IPUCYTCTBOBATh HA IMarpaMMe BapuaHTOB UCIOJIb30BaHUs?

3. [JaiiTe onpeneneHue MOHITHIO «JICUCTBYIOIIEE JTUII0Y.

4. Kakue THrbl cOOOIIEHUI MOTYT PUCYTCTBOBATh HA AMAarpaMMax B3auMOACUCTBUA?

5. [aiiTe onpeneneHne MOHITHIO KJIacC, 0OBEKT Kiracca.

6. Kem u a11st yero MokeT OBbITh UCTIONB30BaHA AUarpaMMa pa3MenieHus?

JlabopaTopnasi padora 3. MoaejnpoBaHue OM3Hec-NPoIecCOB MPeAMETHOI 00J1acTH
1. YnpagsieHue nporpaMMHBIM IIPOSKTOM.

2. [Iponecc muianupoBanus coznanus [10.

3. KoHTponbHbIE OTMETKHU 3TANoOB padoT.



4. lnarpamMmbl IPOLIECCOB U BPEMEHHBIE IMArPAMMBI.

5. BpeMeHHBIE U CETEBbIE THArPaMMBI.

6. PactipeniesieHre NCIIOJHUTENEH IO ATanam

7. TuIbl pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHHAE HA JAHHBIN MPOEKT
8. Cxema npoluiecca ynpaBieHHs] pUCKaMu

9. Pe3ynbTarel aHanM3a pUCKOB

4.3 IloaroroBKa K BbINOJTHEHHIO KOHTPOJIbHON PadoThl

J171s1 BBITIOJTHEHUST KOHTPOJIBHBIX pa0OT CIEAyeT U3yUnuTh TEOPETHUECKHI MaTepHall.
HNPUMEHEHUE METOJ10B MOAEJINUPOBAHUA HHO®OPMAIIMOHHBIX CUCTEM

[IpoGnembl, KOTOpbIE MNPHUXOAWUTCS pellaTh CHEIUaJINCTaM B IPOLECCe CO3AaHUA
OpOrpaMMHOr0 oOecreyeHHs, O4eHb CcHoXHBL. [Ipupona 3TMX mnpobieM He Bceraa SscHa,
0CcOOEHHO ecinu paspabaTbiBacéMas IPOrpaMMHasi CHUCTEMa HWHHOBAIMOHHas. B dacTHOCTH,
TPyAHO 4YETKO ONMCaTh TE JEHCTBUS, KOTOpPbIE [OJDKHA BBINOJHATH cucTeMa. OmnucaHue
(YyHKIIMOHATIBHBIX BO3MOKHOCTEM M OTpaHMYEHUN, HAKJIa/IbIBAEMbIX Ha CHCTEMY, Ha3bIBaeTCs
TpeOOBaHUSAMH K 3TOW CHUCTEMeE, a caM Iporecc (OPMUPOBAHUS, aHATIN3A, TOKYMEHTUPOBAHUS U
IPOBEPKU ITUX (PYHKIMOHATIBHBIX BO3MOXKHOCTEN U OIpaHUYEHHI — pa3pabOoTKOM TpeOOBaHUM.

TpeboBanus moapa3eNaoTCs Ha MOJIb30BATENbCKUE U cUcTeMHbIe. [lonb3oBaTenbckue
TpeOOBaHUSI — OSTO ONHCAHUWE HAa ECTECTBEHHOM $3blIKe (IUIIOC TMOSACHAIOIINE HUarpaMMbl)
(yHKUMH, BBIMOJHSAEMBIX CHUCTEMOM, W OrpaHUYEHUH, HakiaapiBaeMblx Ha He€. CucTeMHbIE
TpeOOBaHUS — 3TO ONMCAHUE OCOOCHHOCTEH CUCTEMbI (apXUTEKTypa CUCTEMbI, TPeOOBaHMS K
napamerpam 000pyI0oBaHMA U T.J.), HEOOXOAUMBIX JUIsl 3((EeKTUBHON peanu3anuu TpeOoBaHUN
I10JIb30BATEIS.

Pa3paborka TpedoBanuii

PazpaboTka TpeboBaHU — 5TO MPOIECC, BKIIOYAIONIUNA MEPONPUATHS, HEOOXOIUMBIE
JUIS  CO3JaHMsl W YTBEPXAEHHUS JIOKYMEHTa, COJAEp)Kallero Ccrenu(UKanuo CHCTEMHBIX
TpeOoBaHuil. Pa3nnyaloT yeTblpe OCHOBHBIX 3Tara mpolecca pa3padoTku TpeOoBaHMi:

aHaJU3 TEXHUYECKOW OCYIECTBUMOCTH CO3/1aHUS CUCTEMBI,

dbopmupoBaHUE U aHAIN3 TPEOOBaHUH,

cneuuduupoBaHue TpeOOBAaHU U CO3/ITaHHE COOTBETCTBYIOIIEH TOKYMEHTAlNH,

aTTecTalus TUX TpeOOBaHUM.

Ha pucynke 1.1 mnoka3aHbl B3aMMOCBSI3M MEXIy OJTHMH OTalaMd M Pe3yJbTaThl,
COIPOBOXKAAIOIINE KAXKIBIN ATAIl Ipoliecca pa3padOTKH CUCTEMHBIX TPEOOBAHUH.



AHanuz

OCYLECTBMMOCTH
DopMupoBaHe
W aHanus
TpeboBaHui
v CneundrumposaHue
TpeboBaHuit
Ortuer 06
OCYLEeCTBUMOCTH i
CO34aHWA CUCTeMbl - 'I'I'ECTaumL
TpeboeaHui
Mogenw cucTemsl
L 4
Monk3oBaTensckue
A CUCTEMHbLIE
TpeGosaHua
4

AokymeHTayua co
cneyupukalmeit
TpeBosaHKA

Yy

Pucynok 1.1 Tlpomnecc pa3zpaboTku TpeboBaHUM

Ho mockonpky B mporecce pa3padOTKH CHCTEMBI B CHIIy Pa3sHOOOpPA3HBIX MPUYHH
TpeOOBaHUS MOTYT MEHATHCS, YNpaBleHUE TpPeOOBaHUSAMH, T.€. MpPOLECC YIPaBICHUA
U3MEHEHUSIMH CHUCTEMHBIX TpeOOBaHWH, SBIAETCS HEOOXOAWMOW COCTaBHOM  4YacThIO
JeSITeIbHOCTH 0 UX pa3paboTKe.

®opMupoBaHue U aHAJIU3 TPeOOBAHMIL

Crenyromum 3TanoM mpolecca pa3paboTku TpeOOBaHUHM sBiseTCS (OPMHUPOBAHUE
(ompenencHue) U aHATTU3 TPEOOBAHMIA.

O06o0menHass Mozenb nporecca (GpopMupoBaHUs M aHalW3a TpeOOBaHMU IOKa3aHa Ha
pucynke 1.2. Kaxnas opraHusanusi HUCHOJb3yeT COOCTBEHHBIM BapuUaHT JTOM MOJENH,
3aBUCALIMA OT “MECTHBIX (DaKTOpPOB”: oOMbITa pPabOThl KOJUJIEKTHBA pa3pabOTYMKOB, THIIA
pa3pabaTbIBa€MON CUCTEMBI, UCIIOIb3YEMbBIX CTAHAAPTOB U T.1.

Havano
npoyecca Cneuudunumposatme
Sem— ) o TpeboBanuit

Mpoeepka

. TpebosaHmit L

313 NpeAMeTHoM f I Onpegenetie [NokyMeHTauus

obnactu " rpuopmrercs CHCTEMHBIX

4 TpeboBaHui

PazpeweHue
NpOTHBOPEYMit

Knaccudmrauus

TpeboBanmii

Pucynok 1.2 Ilpouecc ¢popmupoBaHus 1 aHajin3a TpeOOBaHUIA

[Tponece hopmupoBanus U aHaIH3a TPEOOBAHUH MPOXOUT YEPE3 P/ STATIOB.

1. Ananu3 npeaMeTHONH o0OjacTH. AHANUTUKKA JOJKHBI M3YYHUTh MPEAMETHYIO 001acTh,
rze Oy/eT SKCILTyaTHPOBATHCS CHCTEMA.

2. Coop TpebOoBaHMil. DTO mpoIllecC B3aUMOJCHCTBUS C JUIAMH, (HOPMHUPYIOIIMMHU
TpeOoBaHus. Bo Bpems 3TOro mporecca npoiosKaeTesl aHajau3 IpeIMeTHOW 00IacTH.



3. Knaccudukanus tpeboBanuii. Ha stom stame OechopmeHHbIi Habop TpeGoBaHUit
npeoOpasyercs B JIOTMUECKU CBSA3aHHbIE TPYMIBI TPEOOBAHUH.

4. Pazpemienne mnpotuBopeunii. bes comHeHus, TpeOoBaHMS MHOTOYMCIICHHBIX JIHII,
3aHATHIX B Ipolecce GopMUpOBaHUs TpeOoBaHM, OyayT mpotuBopeuuBbiMH. Ha 3TOM 3Tame
OIIPEACIAIOTCA U PA3PELIAIOTCS IPOTUBOPEUHS PA3IMYHOIO POa.

5. Haznauenue mpuoputeroB. B mobom Habope TpeGoBaHui OAHU M3 HUX OyayT Oosee
Ba)XXHbI, 4yeM Jpyrue. Ha 3Tom sTame coBMecTHO ¢ JMUaMH, (HOPMUPYIOIIUMHU TpeOOBaHMS,
oTpeseNnsaoTcs Hanbosee BaKHble TPeOOBaHUS.

6. IlpoBepka  TpeGoBanmii. Ha  »TOoM  sTame  ompexensiercs  MX  IIOJIHOTA,
MOCJIEZIOBATEIbHOCTh U HEMPOTUBOPEUYHUBOCTD.

ITponiecc popmupoBanust u aHanuza TpeOOBaHUN UKIMYECKUH, ¢ 0OpaTHON CBSA3BIO OT
OJIHOTO 3Tana K apyromy. Lluki HaunMHaeTcs ¢ aHaqu3a MpeIMETHOW 00JacTH U 3aKaHYMBAETCS
npoBepkoil TpeGoBanuii. IloHumanue TpeOOBaHUI NpeIMETHOH O0JIACTH YBEJIWYMBAETCS B
Ka)KJIOM LIMKJIE Tipo1iecca (popMupoBaHUS TPEOOBAHUM.

PaccmMoTpuM TpM OCHOBHBIX MOAX0Aa K (OPMHUPOBAaHUIO TpeOOBaHUN: METON,
OCHOBaHHBIM Ha MHOKECTBE OMOPHBIX TOUEK 3PEHUs, CLIEHapUH U STHOrpapUUecKuil METO/I.

OnopHble TOYKH 3peHHs

[Momxox ¢ WCHONB30BaHUEM PA3IMYHBIX OMOPHBIX TOYEK 3pEHHS K pa3padoTke
TpeOOBaHUI MPU3HACT pa3IMyHble (OMOPHBIE) TOUYKHM 3pPEHUS HA MpOOJIEeMy U UCIONIb3YyeT UX B
Ka4eCcTBE OCHOBBI ITOCTPOSHHSI M OPTraHU3aINU KaK mpoiecca GOopMHUPOBaHUS TPEOOBAHUA, TaK U
HEMOCPEJCTBEHHO CaMHUX TPEOOBaHHIA.

Pa3znuynble MeTo/1bl IpeIaraloT pa3Hble TPAKTOBKH BhIpakeHUs "Touka 3peHus". Touku
3pEHHSI MOKHO TPAKTOBATh CIIEIYIOLIUM 00pa3oM.

1. Kak uctouyHuk wuH(OpMalMM O CHUCTEMHBIX JaHHBIX. B 3TOM ciayuyae Ha OCHOBe
OTMOPHBIX TOYEK 3PEHUSI CTPOUTCS MOJENIb CO3JaHMs M HCHOJb30BAHUS JAaHHBIX B cucreme. B
npouecce GopMUpOBaHUs TpeOOBaHUI OTOMPAIOTCS BCE TaKUE TOUYKHM 3peHMs ( M Ha UX OCHOBE
OTIpeNIeNIAI0TCS JaHHBIE), KOTOpbIe OyAyT CO3JaHbl MM MCIIOJIb30BaHbI MPU pabOTe CUCTEMBI, a
TaKKe CrocoObl 00PaOOTKHU ITHX JaHHBIX.

2. Kak cTpykTypa nmpeiacTaBieHuid. B 3ToM ciydae TOUKM 3peHHs] pacCMaTpUBAIOTCS Kak
ocobast yacThb MoJenu cuctembl. Hampumep, Ha OCHOBE pAa3IMYHBIX TOYEK 3PEHHUS MOTYT
pa3pabaThIBaThCs MOJIENH "CYITHOCTh-CBA3b'', MO/IEIM KOHEUHOTO aBTOMATa U T.[.

3. Kak mnomydarenu CHCTEMHBIX CEpBHUCOB. B 3TOM ciyuyae TOYKM 3peHHUs SBISIOTCS
BHEIIHUMH (OTHOCUTENIBHO CHCTEMBI) IOJIydaTeNsIMH CUCTEMHBIX CEpPBUCOB. TOUKM 3peHus
IIOMOTAIOT ONPEICITUTh JaHHbIe, HEOOXOIUMBIE JUTS BBITIOJHEHUS! CHCTEMHBIX CEPBHUCOB WM MX
ynpaBJIeHUsl.

Haunbonee 3¢(hekTHBHBIM TOAXOIOM K aHAJU3y TaKUX CHCTEM SIBJISETCS MCIOJIH30BAHUE
BHEIIHUX  ONOPHBIX ToueKk 3peHus. Ha ocHoBe »3TOoro moaxoma  paszpaboTaH
metosr VORD (Viewpoint-Oriented Requirements Definition — onpenenenne TpeGoBaHmii Ha
OCHOBE TOYEK 3peHHs) Uil (OopMHUpOBaHMA M aHanu3a TpeOoBaHuWH. OCHOBHBIE 3Talbl
merona VORD mnoka3zansl Ha pucyHnke 1.3.

1. Unentudukanns TOYeK  3peHMs, MOJY4yalOIIUX  CHCTEMHBIE  CEpBUCHI, U
UICHTU(HKAIHS CEPBUCOB, COOTBETCTBYIOIINX KaXI0H TOUKE 3PCHHUSI.

2. CTpyKTypUpOBaHHE TOYEK 3pEHHUs] — CO3JIaHHE HEPapXUM CIPYNIUPOBAHHBIX TOYEK
3peHust. OOIIECHCTEMHBIE CEPBUCHI MPENOCTABISIIOTCS 0oJiee BBICOKMM YPOBHSIM HEpPApXUH H
HACJIeIyIOTCSI TOUKAaMU 3PEHUS HU3LIETO YPOBHSL.

3. JIOKyMEHTUpPOBAaHUE OIOPHBIX TOYEK 3pEHHUs, KOTOpOE 3aKIYaeTcd B TOYHOM
OINMCaHUU UAECHTU(PHUIUPOBAHHBIX TOUEK 3PEHUS U CEPBHCOB.

4. OToOpakeHHWEe CHUCTEMBI TOYEK 3PEHHUs, KOTOpas IMOKA3bIBAET CHCTEMHBIC OOBEKTHI,
oIpeJielIeHHbIe Ha OCHOBE MH(OpMAIIMH, 3aKJIF0UEHHON B OITOPHBIX TOUKAX 3PEHHUS.
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Pucynoxk 1.3 Meton VORD

IIpumep. Paccmorpum ucnonszoBanue Merona VORD Ha mepBbIX Tpex IIarax aHajau3a
TpeOOBaHMI AJII CHCTEMBI CHCTEMBI MOJICPXKKH 3aKa3a U y4eTa TOBapOB B OakaseitHoi n1aBke. B
OakaneiiHOM JaBKe Ui KaKJ0ro ToBapa (PUKCHPYETCS MECTO XpaHeHHs (OmpeaesieHHast MOJKa),
KOJIMYECTBO TOBapa M ero nocrasBiiuk. CucremMa HOJAEP/KKU 3aKa3za U ydeTa TOBApOB JIOJDKHA
oOecrieunBarh Jo00aBieHHe HWHPOpPMAlMM O HOBOM TOBape, HM3MEHEHHE WIN YyAaJeHUe
nHpopManuu 00 UMEKIIEeMcs ToBape, XpaHeHue (Jo0aBieHHE, W3MEHEHHUE W YIAICHHE)
nH(pOpMalUK O MOCTABIIMKAX, BKIIOYAIONICH B ceOs Ha3BaHUE (UPMBI, €€ aJpec W TeleQoH.
[Ipu momo1y cucTeMbl COCTABIAIOTCS 3aKa3bl OCTaBUIMKaM. Kaxaplil 3aKka3 MOKET coaepxarb
HECKOJIBKO MO3UIIHIA, B KQXKI0M MO3HUIIMN YKa3bIBAIOTCSI HAMMEHOBAHUE TOBAapa U €ro KOJIUYECTBO
B 3akase. Cucrema 1no TpedOBaHUIO NOJIb30BATENS POPMUPYET U BBIAET HA IIEUaTh CIAECAYIOIIYIO
CHPaBOYHYIO HH(POPMALIHIO:

CIIUCOK BCEX TOBAPOB;

CIHMCOK TOBAapOB, MMEIOLINXCS B HAJTMYUH;

CIIFICOK TOBapOB, KOJMYECTBO KOTOPHIX HEOOXOTUMO TIOTIOTHHTE;

CIHCOK TOBApOB, MOCTABISEMBIX JJAHHBIM MTOCTABIIMKOM.

[lepBeIM mraromM B (OPMHpPOBAHWU TPEOOBAHWU SIBISETCS HICHTH(OUKAIUS OTOPHBIX
Touek 3peHus. Bo Bcex meromax gopmupoBaHus TpeOOBaHUN, OCHOBAHHBIX HA HCIIOJIb30BAaHUH
TOYEK 3pEHUs, HavdaibHas WACHTHU(UKAIMSA SBIsEeTCS HauOosiee TpyaHOW 3amauveid. OguH U3
MOJIXO0B K MJIEHTU(UKALMU TOUEK 3pEHUsT — MEeTOJ "MO3roBoi aTtaku", KOrja ONpeaesstoTcs
MOTEHIAIbHBIE CHUCTEMHBIC CEPBHCHI W OpPraHM3allMH, B3aUMOJCHCTBYIOIINE C CHCTEMOI.
OpranuszyeTcst BCTpeYa JIMI, YYacTBYIOUIMX B (OpPMUpOBaHMM TpeOOBaHMIA, KOTOpHIE
MpeUIarafoT CBOM TOYKH 3PEHUS. DTH TOYKH 3pEHHs IMPEICTABISIOTCS B BHIEC THATPAMMBL,
COCTOALIECH M3 psiAa KPYroBbIX oOjacTel, 0TOOpakaroUMX BO3MOXKHBIE TOUKH 3peHus (puc. 4).
Bo Bpems "M03roBoii ataku" HE0OX0AUMO UACHTU(DULIUPOBATH MOTEHIMATLHBIE OMOPHbIE TOYKU
3peHHsl, CHUCTEMHBIE CEpBUCBHI, BXOJAHbIE JaHHblE, He(QYHKIHOHAJIbHBIE TpeOOBaHMS,
YIIPaBJISIONINE COOBITHS M HCKITIOYUTEIBHBIC CUTYAIHH.

Crenyromeit cranueil npouecca (opMupoBaHus TpeOOBaHMI OyaeT HICHTU(UKAIUSL
OTIOPHBIX TOYEK 3peHusi (Ha pucyHke 1.4 moka3aHbl B BHJIEC TEMHBIX KPYTOBBIX OOJNacTeil) u
cepBUCOB (IIOKa3aHbl B BHJE 3aTEHEHHBIX obOnacteill). CepBUCH JOJKHBI COOTBETCTBOBATH
OMOPHBIM TOYKaM 3peHus. Ho Moryt OBITh CEpBHCHI, KOTOpPBIE HE IIOCTAaBJICHBI UM B
COOTBETCTBHE. DTO 03HAYAET, YTO HA HAYAJIbHOM 3Tare "MO3roBOi aTaku'" HEKOTOpPbIE OMOPHBIE
TOUYKH 3peHUs He ObUIN UACHTU(DULIMPOBAHBI.
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Pucynok 1.4 JIluarpamma uaeHTU(QHUKAIIIN TOUECK 3PEHUS

1.1

IIOKa3aHOo

pacrpeziesicHue

CEpBHCOB

JJIA

uACHTU(UIUPOBAHHBIX HA pUCYHKE 1.4 Toyek 3peHus. OAMH U TOT K€ CEPBUC
COOTHECEH C HECKOJIbKMMU TOUYKAMH 3PEHUSI.

Tabmuma 1.1 - CepBHUCHI, COOTHECEHHBIE C TOUKAMU 3PEHUS

HEKOTOPBIX
MOYXET OBITh

KJIMEeHT NOKyNaTeJ IOCTOSIHH TOBap NOCTAaBIIM  MpoAaBell  AAMHHHUCT
b 18171 K parTop
NOKymareJ
b
[IpoBepka  3anecenue IlomyudeHue [Tpuem 3anecenne  IIpomaxa Hoctym k
HaJTUYHs B CITHCOK CKHJIKH TOBapa B 0azy TOBapa Oaze
TOBapa KJINEHTOB JAHHBIX JTAHHBIX
[Tokynka [Tonyyenue 3aHeceHue [Teuatp [IpoBepka
TOBapa uH(popmar B 6azy Yyeka CTaTUCTUKU
5051 JAHHBIX
[Tonyuenue Haznauenun Hoctynk  Ilepeomnpen
yeka € 1IEHBI KaTaJory eJIeHUE
LIEHBI
3aka3 [Tepeonpen [Tposepka  OdopmiieH
TOBapa eJIeHue HaJTU4us ue 3aKaza
LIEHBI TOBapa
3aHeceHue «Iloxynaem Odopmien [leuars
MOKyIaTesn BII» WU ue 3aKaza 3aKasa
s U CYMMBI «HETOKyTa MOKyIaTes
MOKYTIKHY B EMBbIiD) 10
6azy TOBap
JTAHHBIX

Wudopmanus, u3BICUCHHAs W3 TOYEK 3PEHUS, HCIIOJIB3YETCA Ui 3arofHeHHs (opMm

n1a0J0HOB TOYEK 3pPEHMsS] W OpPraHM3allMM TOYEK 3pEHUs B HEepapXUI0 HaCleIOBaHHs. IJTO
MO3BOJISICT YBUJETH OOIIME TOUKH 3PSHHS U MOBTOPHO UCIOIL30BaTh HH(DOPMAIIMIO B HEPAPXUU
HacsenoBaHusi. CepBUCHI, TaHHBIE U yTIpaBJstonias HHPopMaIls HacIeAyI0TCs TOJIMHOKXECTBOM



Touek 3peHus. Ha pucynke 1.5 mnoka3zaHa yacTb HEpapXUM TOYEK 3pEHUS JUIsI CUCTEMBI
MOJICP>KKH 3aKa3a U yuyeTa TOBAPOB.

Bce Toukn 3peHua

NOCTABLMK COTPYAHMKH KAMEHTBI TOBap
HOHCYNBTAHT aAMWHKUCTPaTO nokynateno MNocToAHHDBIA

noKkynaTeno

Pucynok 1.5 Hepapxus Todek 3peHus

ATTecTanus TpedoBaHM

ATTectanmsi  JOJDKHA — TPOJEMOHCTPUPOBATh, 4YTO TPEeOOBAaHUS  JICHCTBUTEIHHO
OTIPENIeNIAIOT Ty CUCTEMY, KOTOPYIO XOUYeT MMETh 3aKazuuk. [IpoBepka TpeOOBaHMI BakHA, Tak
Kak omMOKU B crienudukanuu TpeGoBaHUM MOTYT IPUBECTU K MEPEAESIKE CUCTEMbI U OONbIINUM
3arparam, ecii OyayT OOHapy»eHbl BO BpeMs Ipoliecca pa3padOTKH CHUCTEMbl WM TIOCHe
BBEJICHHS €€ B dKCIUTyaTaruio. CTOMMOCTh BHECEHHS B CHCTEMY M3MEHEHUI, HEOOXOIMMBIX IS
yCTpaHEeHus OIIMOOK B TpeOOBAaHUSAX, HAMHOIO BBIINIE, YEM HCIPABICHUE OIIMOOK
MIPOEKTUPOBAHUS WM KOTUPOBaHHA. [IpuumHa B TOM, YTO W3MEHEHHE TpPeOOBaHUI OOBIYHO
BJIEYET 3a cOOOW 3HAUMTENIbHbIE U3MEHEHHS B CUCTEME, I10C/Ie BHECEHUS! KOTOPBIX OHA JIOJKHA
MIPONTH MOBTOPHOE TECTUPOBAHUE.

Bo Bpemst nporiecca aTTecTaliiy JOJDKHBI OBITh BBIIIOIHEHBI PA3IMYHbIE THITBI IPOBEPOK
TpeOOBaHMIA.

1. IlpoBepka npaBuiabHOCTH TpeboBaHMi. [lonbp30BaTeNb MOXKET CUMTaTh, YTO CHUCTEMA
HeoOXonuMa Il BBITIOJHEHUSI HEKOTOPBIX OIpenesieHHbIX (yHKmuid. OIHAKO NanbHEHIme
pPasMBIIUICHUS M aHAJIU3 MOTYT IPUBECTH K HEOOXOJIUMOCTH BBEJCHMS JOMOJTHUTEIBHBIX WIH
HOBBIX (yHKIuA. CHCTEMBl TpeJIHA3HAYCHBI I Pa3HBIX II0JIb30BaTeNlell C pa3sIUYHBIMU
HOTPEOHOCTSIMM, U MO3TOMY HaOop TpeOoBaHMH OyAeT NpeACTaBIATh COOONW HEKOTOPBIN
KOMIIPOMUCC MEKIY TpeOOBaHUSIMU MOJIb30BATENECH CUCTEMBI.

2.IlpoBepka Ha HenpoTUBOPeYMBOCTH. Crienudukanus TpeOOBaHUM HEe JOJDKHA
colepXaTh TMPOTUBOpPEYHM. DTO O3HA4YaeT, 4YTO B TpeOOBaHMSIX HE JODKHO OBITh
OPOTUBOPEYALIUX JAPYr JAPYTy OTPaHUYEHHUH WM Pa3IUYHbIX ONUCAHUHA OJHOM M TOH Ke
CUCTEMHON (QYHKIUH.

3. IlpoBepka Ha nmonHOTy. Crienudukanus TpeOOBaHUM JOKHA cOoepKaTh TpeOoBaHus,
KOTOpBIE OTPEICIISIOT BCe CHCTEMHBIE (YHKIIMU M OTPAHUYCHUS, HaJlaraeMble Ha CHCTEMY.

4.IlpoBepka Ha BBINOJHUMOCTb. Ha OCHOBe 3HaHMS CyNIECTBYIOUIMX TEXHOJIOTHH
TpeOOBaHUSI JOJDKHBI OBITH TMPOBEPEHBI HA BO3MOXKHOCTh WX PEATBHOTO BBHIMOJHEHHS. 37eCh
TaKXke MPOBEPSIOTCS BO3MOXKHOCTH (PUHAHCUPOBAHUS U IpauK pa3pabOTKH CUCTEMBI.

CymiecTByeT ps METOJOB aTTECTAllMH TPeOOBAaHWH, KOTOpPBIE MOXKHO HCIIOJIB30BATh
COBMECTHO WJIM KaXK/JbIi B OT/AEIBHOCTH.

1. O630p TpeboBanuii. TpeOOBaHMS CHCTEMHO aHATM3UPYIOTCS PEIIEH3EHTAMH.

2. [IpotoTunupoBanue. Ha 3ToM 3Tane mpoTOTUI CUCTEMBI JJEMOHCTPUPYETCS KOHEUHBIM
NOJIB30BATEISIM | 3aKa3zyuKy. OHM MOTYT 3KCIEPUMEHTHPOBATh C 3TUM IPOTOTHIIOM, YTOOBI
yOeauThCs, YTO OH OTBEYAET UX NOTPEOHOCTSIM.

3. lenepanusi TecToBbIX clieHapueB. B upaeane TpeOoBaHUsSI IOMKHBI OBITH TaKUMH,
YTOObl MX peaJM3alMi0 MOXXHO ObUIO MpoTecTHpoBaTh. Eciam TecTbl ans TpeOoBaHMMA
pa3pabaThIBalOTCS KaK 4acTh Ipoliecca aTTecTallMd, TO YacTO 3TO IO3BOJIIET OOHAapyXUTb



npobiembl B cnenudukanuu. Eciau Takue TECTHI CIIOKHO MM HEBO3MOXKHO pa3paboTarh, TO
OOBIYHO 3TO O3HAYaeT, YTO TPeOOBAHMUS TPYIHO BBIIOJHUTH W TOITOMY HEOOXOIUMO HX
NEPECMOTPETB.

4. ABTOMaTU3UpPOBAHHBIN aHaJIn3 HEMPOTUBOpEeUNBOCTU. Ecin TpeOoBaHUs
OpeACTaBICHbl B BHJE CTPYKTYPHBIX MIM (OPMAIBHBIX CHCTEMHBIX MOJeNel, MOXHO
WCIONIb30BaTh MHCTpyMeHTadbHble CASE-cpencTtBa 1711 MPOBEPKH  HENPOTHBOPEYMBOCTHU
mojenei. J{ias aBTOMaTU3UPOBAaHHOM MPOBEPKH HEMPOTHBOPEUYMBOCTH HEOOXOIUMO MOCTPOUTH
0a3y JaHHBIX TpeOOBaHWUN W 3aTeM IMPOBEPHUTH BCe TpeOOBaHUS B JTOM 0a3e JaHHBIX.
Amnanuzatop TpeOOBaHMN TOTOBUT OTYET 000 BCeX OOHAPYKEHHBIX TPOTUBOPEUHSIX.

[Tonb30BaTenbCKUE U CUCTEMHBIE TPEOOBAHUS

Ha ocHOBaHMM MOJIy4eHHBIX MOJENIE CTPOSTCS MOJIb30BaTeNIbCKUE TPeOOBaHUS, T.€. KaK
OBLIO CKa3aHO B HayaJie OMHMCAHNUE HAa €CTECTBEHHOM SI3bIKe (DYHKLIMH, BBITIOIHSIEMBIX CUCTEMOH,
Y OTPaHUYEHHM, HAKJIaIbIBAEMBIX Ha HEE.

[Tonb3oBarenbckue TpeOOBAHUS JOJKHBI OIKCHIBATH BHEIIHEE IOBEJCHUE CHUCTEMBI,
OCHOBHBIE (DYHKILIUU ¥ CEPBUCHI IPEJOCTABIIIEMbIE CUCTEMOM, €€ HeyHKIIMOHAIbHbIE CBOMCTBA.
Heo0xonuMo BbLIETUTH ONOPHBIE TOYKU 3PEHUS U CIPYHIUPOBaTH TPEOOBAHUS B COOTBETCTBUU
¢ HuMu. [lonb3oBartenbekue TpeOOBaHUS MOKHO O(OPMHUTDH KaK MPOCTHIM MEPEUUCICHUEM, TaK U
UCIIOJIB3YS HOTALMIO BAPUAHTOB HCIOJIb30BaHUS.

Jlanee cocTaBiIsIIOTCA CUCTEMHBbIE TpeboBaHust. OHUM BKIIIOYAIOT B ce04:

1. TpeGoBaHus K apXuUTeKType cucteMbl. Hampumep, yucio u pasmelieHne XpaHwinil u
CEpPBEPOB MPHUIIOKEHHM.

2. TpeOoBanust Kk mapameTpaM oOopynoBanus. Hampumep, dwacrota mnporeccopoB
CepBEPOB U KIUEHTOB, 00bEM XpPaHMIIUIL, pa3Mep ONEPATUBHONW M BHUJEO MAMSTH, MPOIYCKHas
CIOCOOHOCTh KaHaja U T.[I.

3. TpeboBanus Kk mapameTpaM cuctembl. Hampumep, BpeMs OTKIMKa Ha JEWCTBUE
MOJIb30BATENs, MaKCUMAaJbHBI pasMmep mnepedaBaemMoro Qaitna, MakcUMajbHasi CKOPOCTh
nepeaayy JaHHbIX, MAKCUMaJIbHOE YUCIIO OJIHOBPEMEHHO paboTaIOIUX NOIb30BaTENeH U T. 1.

4. TpeOoBaHUs K IpOrpaMMHOMY UHTEp(ENCy.

5. TpeboBanuss Kk  cTpykType  cucrteMbl.  Hampumep,  MacmrabupyeMocTs,
pacIpenen€éHHOCTb, MOAYJIBHOCTD, OTKPBITOCTD.
MaciTabupyeMoCTh — BO3MOXKHOCTh pPaCHpOCTPaHEHUsT CHUCTEMBbl Ha 0oJjblIoe

KOJIMYECTBO MAIllMH, HE MPHUBOISIIAS K TMOoTepe padorocrmocobHocTH H 3(deKTuBHOCTH, TpU
9TOM CIOCOOHOCTh CHCTEMBI HApallMBaTh CBOIO MOIIHOCTH JOJIKHA OMPEIENSIThCS TOJBKO
MOITHOCTBIO COOTBETCTBYIOIIETO allapaTHOTO 00eCTeueHHs!.

pacIlpeleieHHOCTh - CHCTEMa JIOJDKHA TOJAJCPKHUBATh PACIPEICIEHHOE XpaHCHHE
JTAHHBIX.

MOJYJIBHOCTh - CUCTEMa JIOJKHA COCTOSITh U3 OTIENIbHBIX MOMYJIeH, HHTEIPUPOBAHHBIX
MEXITy COOOI.

OTKPBITOCTh - HAJMYUE OTKPBHITBIX HMHTEP(EHCOB i BO3MOKHOW JTOPAOOTKU U
UHTETPAINH C IPYTHMH CUCTEMaMH.

6. TpeOoBaHus 1O B3aWMOJICHCTBHIO M MHTETPAIUU C APYTUMH cucTeMamu. Hampumep,
UCTIONIb30BaHUe o0Omieil 0a3bl NAHHBIX, BO3MOXXHOCTH IIOJYYEHHUS JaHHBIX M3 0a3 JaHHBIX
OTIPENIEIEHHBIX CUCTEM U T.]I.

TexHuueckoe 3ajJjaHue

Texnuyeckoe 3amaHue MpencTaBisieT co00il JOKYMEHT, B KOTOPOM C(HOPMYIHPOBAHbBI
OCHOBHBIE 1I€NIK Pa3pabOTKH, TpeOOBaHUS K MPOrPaMMHOMY IPOIYKTY, ONPEICICHBI CPOKU U
3TaIbl pa3paboTKH M PErIaMEHTHPOBAH MPOIECC MPUEMO-CIaTOYHBIX UCIIBITAaHUK. B pa3paboTke
TCXHUYCCKOI'0O 3adaHuA y‘-IaCTBYIOT KakK HpGIICTaBI/ITeJII/I 3aKa3dyukKa, TaK H HpCILCTaBI/ITeJH/I
UCHIONHUTENsA. B OCHOBE 3TOro JAOKyMEHTa JIeKaT MCXOJHbIe TPeOOBaHUS 3aKa3uuKa, aHaIHU3
HGpGI{OBHX Z[OCTI/I)KCHI/If/'I TCXHHUKU, pe3y.III>TaTI)I BBIITOJIHCHU A Hay‘IHO-I/ICCJIGIlOBaTCJH)CKI/IX
paboT, MPeANPOECKTHBIX UCCIEI0BAHUHN, HAYYHOTO IPOrHO3UPOBAHHUS U T. II.



ITopsiiok pa3padoTKH TEXHUYECKOI0 3a1aHUS

PazpaboTka TEXHUYECKOTO 3a/laHMsl BBHITIOIHSACTCS B CIEIYIOMIECH MOCIEeI0BATEIHHOCTH.
[Ipexxne Bcero ycTaHaBIMBAIOT HAOOpP BBIMOJNHSAEMBIX (YHKIHUH, a Takke IMepeueHb H
XapaKTePUCTHKH HWCXOJHBIX JIaHHBIX. 3aTeM ONpeAesIIOT TIepedeHb pe3yJbTaToB, UX
XapaKTEPUCTUKH U CIIOCOOBI IPECTABICHHUS.

Jlanee yTouHSIOT cpeay GyHKIMOHUPOBAHUS MPOTPAMMHOTO 00ECTICUCHHS: KOHKPETHYIO
KOMIUIEKTAllMI0O ¥ MapaMeTpbl TEXHHUUYECKUX CPEACTB, BEPCHIO HCIOJIb3YEeMOW ONeparioHHON
CHCTEMBI W, BO3MOXXHO, BEpCHH H TMapaMeTphl JPYroro YCTaHOBJICHHOTO IPOTPaMMHOTO
o0ecreyeHus, ¢ KOTOPBIM MPEACTOUT B3aUMOJIEHCTBOBATh OyIyIlieMy IPOrPaMMHOMY MIPOAYKTY.

B cnyuasx, xorma paspabaTeiBaeMO€ MPOTpaMMHOE OOECIeYeHHE COOMpaeT M XPaHUT
HEKOTOpYI0 MH(OpMAIMio MIM BKJIIOYAETCS B YIPaBICHHE KAKUM-IHOO TEXHUYECKUM
MpOIlecCOM, HEOOXOIMMO TAaKKe YETKO PEerIaMEeHTHpPOBATh NEHCTBHS IMPOrpaMMBl B Ciydae
c60eB 000pyAOBaHUS U IHEPTOCHAOKEHUSI.

1. OOwue moI0KEHNS

1.1. Texuuueckoe 3amanue oGopMisiIoT B cooTBeTcTBUM co ctangaptoM ['OCT 19.201-
78, TOCT 34.602-89.

1.2. JIns BHeCEeHUs U3MEHEHUI U JIOTIOJIHEHUI B TEXHUUYECKOE 3a/IHUE HA MOCIEAYIOIINX
CTaIusIX Pa3pabOTKU MPOTPAMMBI HITH MPOTPAMMHOTO U3EIHS BBITYCKAIOT JOMIOJHEHHE K HEMY.
CornacoBaHue M YTBEpXJAECHUE IONOJIHEHUS K TEXHUYECKOMY 3aJaHHMIO MPOBOJSAT B TOM K€
TIOPSIZIKE, KOTOPBIM yCTaHOBIICH JUISI TEXHUYECKOTO 3a/IaHMsl.

1.3. TexHuueckoe 3aJaHue JOJKHO COJEPKATh CIEAYIOLINE Pa3/Iebl:

1) obmume cBeeHMS;

2) Ha3HAuUEHHE U LIETN CO3AaHUs (Pa3BUTH) CUCTEMBI;

3) xapakTepuUCTHKa 0ObEKTOB aBTOMATH3AIINH;

4) TpeOoBaHM K CUCTEME;

5) cocTaB u conepxaHue paboT MO CO3/IaHUI0 CUCTEMBI,

6) MOPSIIOK KOHTPOJISL U IPUEMKH CUCTEMBI;

7) TpeboBaHUs K COCTaBY U COJEPKaHHUIO Pa0OT MO MOArOTOBKE 00BEKTa aBTOMATU3AIINHI
K BBOJ1y CUCTEMBI B JICHCTBHE;

8) TpeboBaHUS K TOKYMEHTHPOBAHHUIO;

9) ucTOUHUKHU pa3pabOTKH.

B 3aBucuMOCTH OT 0COOEHHOCTEH MPOTpaMMBbl WIIA TPOTPAMMHOTO M3JIEIHS TOMTYCKAeTCs
YTOUHATH COJIEpXKaHUE Pa3esioB, BBOAUTh HOBBIE Pa3/ieibl WK OOBEAUHATH OTJENbHbIC U3 HUX.
[Tpu HEOOXOAMMOCTH TOITYCKAETCS B TEXHUUECKOE 33aJaHHe BKITIOYATh TPUIIOKEHUSI.

2. ConepxaHue pa3aenos

2.1. B paznene «O6mue cBeeHMs» yKa3bIBAIOT:

1) nomHOE HAMMEHOBAHKME CUCTEMBI U €€ YCIOBHOE 0003HAUEHHUE;

2) mm¢p Temsl wim mup (HOMEp) T0TOBOPa;

3) HaUMEHOBaHWE  TPEANPUATHA  (O0OBCAMHEHHWH)  pa3paboTyMka ©  3aKa3yukKa
(TIoJTB30BaTEIS) CUCTEMBI M UX PEKBU3UTHI;

4) mepedyeHb JOKYMEHTOB, HA OCHOBAaHHUU KOTOPBIX CO3/Ia€TCS CHCTEMa, KEeM M KOorja
YTBEPKJIEHBI 3TH JIOKYMEHTBI;

5) nyaHoBBIE CPOKH Hayasla ¥ OKOHYAHUS PabOTHI MO CO3JJaHUIO CHCTEMBI;

6) cBefeHMs 00 UCTOYHUKAX U MOPsiIKE PUHAHCUPOBAHUSI padoT;

7) nopsanok oopmIleHUsI U TPEIBIBICHHS 3aKa3UMKy Pe3yJbTaTOB pabOT MO CO3JaHHUI0
CHCTEMBI (€€ 4YacTeid), MO H3TOTOBJICHUIO W HaJaJIKe OTACIBHBIX CPEICTB (TEXHUYECKHUX,
IPOrpaMMHBIX, HHPOPMAIIMOHHBIX) U MPOTrPAMMHO-TEXHUYECKHUX (MIPOrPaMMHO-METOUUYECKHX)
KOMILJIEKCOB CUCTEMBI.

2.2. Paznen «Ha3snauenme u uenu co3gaHus (pa3BUTHS) CHCTEMbD» COCTOUT U3
10JIpa3/eloB:

1) Ha3HAYEHHE CUCTEMBI;

2) uenu co3JaHusi CHCTEMBI.



2.2.1. B mnoppaznene «Ha3HaueHue cucTeMbl» YyKas3blBalOT BHUJ aBTOMAaTH3UPYyEMOMU
JesITeNIbHOCTH (yNpaBieHHe, MPOSKTUPOBaHUE U T. I.) U NepeyeHb OOBEKTOB aBTOMAaTH3aLUU
(0OBEKTOB), HA KOTOPBIX MPEIOIAraeTcs €e UCIOIb30BAaTh.

2.2.2. B mogpasznene «llenn co3ganust cUCTEMBbD» TPUBOISIT HAUMEHOBAHUS U TpeOyeMble
3HAUEHUS TEXHMUYECKHUX, TEXHOJIOTMYECKUX, IPOU3BOACTBEHHO-DKOHOMUYECKMX WM JPYIHX
MoKasarejel oO0beKTa aBTOMAaTH3allH, KOTOpbIE TOJKHBI OBITh JIOCTHUTHYTHI B pe3yjbTare
co3nanusa VC, n yka3pIBalOT KPUTEPUHU OLIEHKH JOCTHKEHUS LIEJEN CO3/1aHUs CUCTEMBI.

2.3. B paznene «XapakTepucTHKH 00bEKTa aBTOMATH3ALUN TTPUBOJIST:

1) kpatkue cBeneHuss 00 OOBEKTE AaBTOMATH3allMM WM CCBHUIKM Ha JIOKYMEHTHI,
coJieprKaliye Takyo HH(OpMaLILIo;

2) cBeieHUsl 00 YCNOBMAX SKCIUTyaTallud OOBEKTa aBTOMATH3allUUd M XapaKTepUCTHKaX
OKPYXKaIOIIeH Cpebl.

ITpumeuanue: [{ns CAIIP B pa3znene JONONHUTENBHO MPUBOASIT OCHOBHBIE IIapaMeETpPhl U
XapaKTePUCTUKU OOBEKTOB MPOESKTHUPOBAHUSI.

2.4. Paznen «TpeGoBaHus K CHCTEME» COCTOUT U3 CIEIYIOIIUX MOIPa3/IeIoB:

1) TpeGoBaHMs K CUCTEME B LIETOM;

2) TpeboBaHus K PyHKIUAM (3aa4aM), BBIIOJIHAEMbIM CUCTEMOM;

3) TpeboBaHMs K BUIaM 0OCCTICUCHHS.

CoctaB TpeOoBaHMH K cucTeMe, BKJIOYaeMbIX B JaHHbId pasgen T3 wa HUC,
YCTaHABIMBAIOT B 3aBHCHUMOCTH OT BHJa, Ha3HAUYEHHUs, CHEHUPUUECKHX OCOOEHHOCTEH u
ycloBUH (YHKIIMOHMPOBAHUS KOHKPETHOH cuCTeMbl. B kax1om mojpaszesne NpUBOAAT CCbUIKH
Ha neiictBytomue HT/I, onpenensromue TpeboBaHMs K CHCTEMaM COOTBETCTBYIOIIETO BUJA.

2.3.1. B nonpasnene «TpeboBaHMs K CUCTEME B LIETIOM» YKA3bIBAIOT:

TpeOOBaHUS K CTPYKTYpe U PYHKIIMOHUPOBAHUIO CUCTEMBI;

TpeOOBaHUS K YHCICHHOCTH W KBaJM(UKAIMM TEPCOHANAa CHUCTEMBl U PEXUMY €ro
paboTHI;

N0Ka3aTeN Ha3HAYEHUS;

TpeOOBaHMS K HAJIEKHOCTH,

TpeGoBaHuUs 0€30IaCHOCTH;

TpeOOBaHUS K )PTOHOMHUKE U TEXHUUECKON ICTETUKE;

TpeOOBaHUs K TPAaHCTIOPTAOETBbHOCTH U1 NOABMXKHBIX AC;

TpeOOBaHUS K SKCIUIyaTallud, TEXHUYECKOMY OOCITYXHBAaHHIO, PEMOHTY U XPaHEHHUIO
KOMIIOHEHTOB CHCTEMBI;

TpeOOBaHUS K 3aIIUTE HHYOPMAIH OT HECAHKIIMOHUPOBAHHOTO JIOCTYTIA;

TpeOOBaHUS MO COXPAHHOCTH MH(POPMALIUU TIPU aBapUsIX;

TpeOOBaHUS K 3alIUTE OT BIMUSIHUS BHEITHUX BO3JCHCTBUI;

TpeOOBaHUS K MATEHTHON YUCTOTE;

TpeOOBaHUS MO CTaHAAPTU3ALUHN U YHU(PUKALIUY;

JIOTIOJTHUTENbHBIE TPEOOBAHHUS.

2.3.1.1. B TpeboBaHusX K CTPYKTYpe U (PYHKIIMOHUPOBAHUIO CUCTEMBI IPUBOJIAT:

1) mepeueHb MOJCUCTEM, UX HA3HAUEHHUE U OCHOBHBIC XapaKTEPUCTHKH, TPEOOBAaHUS K
YHCIly YPOBHEW UEPAPXUU U CTETIEHU LIEHTPAIN3aLUU CUCTEMBI;

2) TpeboBaHus K croco0am M CPeACcTBaM CBSI3U ISl MHPOPMAIIMOHHOTO OOMEHa MEKIY
KOMIIOHEHTaMU CHCTEMBI;

3) TpeGoBaHUA K XapaKTEpUCTHKAaM B3aMMOCBS3€H CO3/1aBa€MON CUCTEMBI CO CMEXHBIMHU
CUCTEMaMM, TpeOOBaHMsSI K €€ COBMECTUMOCTH, B TOM UHCJE yKa3aHHUd O crocobax oOMeHa
uHpopmanueil (aBTOMaTHUECKH, IEPECHUIKOM TOKYMEHTOB, 110 Teie(oHy U T. I1.);

4) TpeOoBaHUs K pexxuMaM (PYHKIIMOHUPOBAHUS CUCTEMBIL;

5) TpeGoBaHMs IO AMATHOCTUPOBAHUIO CUCTEMBI;

6) MepCHeKTUBBI PA3BUTHS, MOJICPHU3AIIMHN CUCTEMBI.

2.3.1.2. B TpebOoBanmsax K moka3areiasM HaszHadeHuss WMC mnpuBOAT 3HAYCHHS
apaMeTpoB, XapaKTEPU3YIOIINE CTENIEHb COOTBETCTBHSI CUCTEMBI €€ Ha3HAYEHMUIO.



Jlia UC ynpaBiieHus: yKa3bIBaroT:

JIOITyCTUMBIE TIPEIeIIhl MOJICPHHU3AIMH U PA3BUTHUS CHCTEMBI;

BpPEMEHHBIE XapaKTEPUCTUKHU, IIPU KOTOPBIX COXPAHAETCS] HA3HAYCHNUE CHCTEMBI.

2.3.2. B nonpasnene «TpeboBaHus K BHIaM OOECIEYCHHS» B 3aBHCHMOCTH OT BHA
CHCTEMBI MPUBOJAT TPEOOBAHUSI K MaTeMaTHUECKOMY, HH(POPMALIMOHHOMY, JTUHI'BUCTUYECKOMY,
MIPOrpaMMHOMY, TE€XHUYECKOMY, METPOJIOTHUYECKOMY, OPTaHMW3allMOHHOMY, METOJAMYECKOMY M
JpyTue BUJIaM 00eCrieYeHus! CUCTEMBI.

2.3.2.1. Jlns MaTeMaTHYECKOro 00ecreueHus] CUCTEMBI PUBOAST TPEOOBAHUS K COCTaBY,
00J1acTH pUMEHEeHUs (OTPaHUYEeHUS) U CIIOCO0aM, UCIIOIb30BaHUS B CUCTEME MAaTeMaTHYECKHX
METOJI0B ¥ MOJIeJiel, TUTIOBBIX aJITOPUTMOB U aJITOPUTMOB, MOJIEKAIINUX pa3padboTKe.

2.3.2.2. ]Insg nuHpOpMALIMOHHOTO 00ECTIEYeHUs] CUCTEMBI IPUBOJAT TPEOOBAHU:

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

2) K “”HPOPMALMOHHOMY OOMEHY MEX/ly KOMIOHEHTAMU CHCTEMBI;

3) x uH(pOPMAaLIMOHHON COBMECTUMOCTH CO CMEKHBIMH CHCTEMaMU;

4) 1Mo UCHONb30BaHUIO OOLIECOIO3HBIX W 3apPETUCTPUPOBAHHBIX PECITyOIUKAHCKUX,
OTpaciieBbIX KJIACCU(UKATOPOB, YHU(DULIMPOBAHHBIX JOKYMEHTOB M  KJIACcCU(UKATOPOB,
JeMCTBYIOIMX Ha JAaHHOM MPEANPUITUY;

5) no MPUMEHEHUIO CUCTEM YyTIpaBieHUs 0a3aMU JaHHBIX;

6) Kk cTpykType mporecca cOopa, 0OpaOOTKM, MepeJauyd JaHHBIX B CHUCTEME U
IPEJICTABICHUIO JAHHBIX;

7) K 3aI1MTe JAaHHBIX OT Pa3pyLICHUN IpU aBapusiX U cOOSIX B SJIEKTPONUTAHUH CUCTEMBI;

8) K KOHTPOJII0, XpaHEHHUI0, OOHOBIICHUIO M BOCCTAHOBIICHUIO IAHHBIX;

9) k mnpouenype MNpPUAAHUS IOPUIAMYECKON CHIIBI JIOKYMEHTaM, IPOIYLUPYEMbIM
texunueckuMu cpenctamu MC (B coorBerctBuu ¢ 'OCT 6.10.4).

2.3.2.3. Jlng JIMHTBUCTHUYECKOTO OOecreueHHus CUCTeMbl NPUBOAAT TpeOOBaHUSA K
NPUMEHEHHI0O B CHCTEME S3BIKOB NPOTPAMMHPOBAHUS  BBICOKOTO  YPOBHS,  SI3BIKOB
B3aMMOJICHCTBUS MOJb30BAaTENEH M TEXHUYECKMX CPEACTB CHCTEMBl, a Takke TpeOOBaHUS K
KOJMPOBAaHUIO M JIEKOJAWPOBAHUIO JAaHHBIX, K S3bIKaM BBOJA-BBIBOJA JIaHHBIX, S3BIKaM
MaHMITyJIMPOBAaHMUs  JaHHBIMU, CpPEICTBAM ONHUCAHUSA TpeaMeTHOH oOmactu  (oObekrTa
aBTOMAaTHU3allMM), K CIOCO0aM OpraHU3alluy AUajora.

2.3.2.4. ]Ina mporpaMMHOro oOecHeueHHs] CHUCTEMbl MPUBOAAT IepeuyeHb IMOKYIHbIX
IIPOrPaMMHBIX CPEJCTB, a TAKXKE TPEOOBAHUS:

1) K HEe3aBUCUMOCTH MPOTPAMMHBIX CPEACTB OT HUcnoib3yeMbix CBT u onepannoHHOM
Cpenbl;

2) K KayecTBy HpPOTrPaMMHBIX CpEACTB, a TaKkXke K crocodaMm ero olecrneyeHus u
KOHTPOJIS;

3) Mo HEOOXOIUMOCTH COTJIACOBAaHUS BHOBb pa3padaThiBa€MbIX NPOTPAMMHBIX CPEJCTB C
(hOHIOM AJITOPUTMOB M TIPOTPAMM.

2.3.2.5. JInst TEXHUYECKOT0 00eCIeYeHusl CUCTEMBI IPUBOJIAT TPEOOBaHMS:

1) K BUAAM TEXHMYECKHX CPEICTB, B TOM YHCIIE K BUJAM KOMIUIEKCOB TEXHUYECKHX
CPEACTB, NPOTrPAMMHO-TEXHHYECKHUX KOMIUIEKCOB M JAPYTUX KOMIUICKTYIOUIUX H3AEIHH,
JIOTIYCTUMBIX K MCIIOJIb30BaHUIO B CUCTEME;

2) K (yHKIMOHAJIBbHBIM, KOHCTPYKTUBHBIM M O3KCIUTyaTallMOHHBIM XapaKTepUCTUKaM
CPEJICTB TEXHUYECKOTO 00ECTIEUEHHS] CUCTEMBI.

2.3.2.6. JIna opraHuzalmoHHOro oOecCrHeyYeHHs MPUBOAAT TPeOOBaHUS K CTPYKType U
GYHKIMAM — TOApA3leNieHui, ydYacTBYIOIIMX B  (YHKIMOHHUPOBAHWU  CHCTEMBl WU
o0ecreunBaroIuX IKCIUTyaTaluio;®

2.3.2.7. na wmerogumueckoro oodecneuenuss MC mnpuBonar TpeOoBaHUS K COCTaBy
HOPMATUBHO-TEXHUYECKOM JOKYMEHTALMU CHUCTEMbl (II€peyeHb MPUMEHSAEMBIX IIpH €e
(YHKIIMOHMPOBAHUH CTAHIAPTOB, HOPMATHBOB, METOJIUK U T. 11.).

2.4. Paznen «CocraB U coepkaHue padoT M0 CO3/1aHUI0 (Pa3BUTUIO) CUCTEMBDY JODKEH
CoJIepXaTh MEPEUCHb CTAIUNA U ATANOB pabOT MO CO3AaHUI0 cucTeMbl B cooTrBeTcTBUU ¢ [[OCT



24.601, cpoku HX BBINOJHEHHS, MEPEUCHb OPraHU3alMi - MCIONHHUTENEeH paboT, CCHUIKM Ha
JIOKYMEHTBI, TOJITBEP>KIAIOLINE COTJIaCHe dTUX OpraHU3alUil Ha y4yacTHE B CO3JaHUH CHCTEMBI,
WK 3aIIUCh, ONIPEIENISIONIYI0 OTBETCTBEHHOTO (3aKa34MK UM pa3padOTUMK) 32 IPOBEIEHUE STHX
pabor.

2.5. B paznene «TpeboBaHus K COCTaBy U COJEpkKAHUIO pabOT MO MOATOTOBKE 0OBEKTa
aBTOMATHU3allMM K BBOJY CHCTEMbI B JIEHCTBHE» HEOOXOAMMO IMPHUBECTH MEpPEeYeHb OCHOBHBIX
MEpONPHUATHA M MX MCIOIHHUTEIEH, KOTOpBIE CJeIyeT BBIOJHHUTH NPHU MOJATOTOBKE OOBEKTa
aBTomatu3anuu K sBony MC B nelictBue.

2.6. B cocraB T3 Ha mnpoektupoBanue MC npu HalIuduu yTBEPKACHHBIX METOIUK
BKJIIOYAIOT IPUIIOXKEHUS, COIEpIKalIINeE:

1) pacuet oxunaemMoit 3pPEeKTUBHOCTU CUCTEMBI;

2) OLICHKY Hay4YHO-TEXHHUYECKOI'O YPOBHS CUCTEMBI.

[Ipunoxxenus BkiIto4aroT B coctaB T3 Ha npoexktuposanue MC 1o cornacoBaHuio MExXIy
pa3paboTYUKOM U 3aKa3YMKOM CHUCTEMBI.

TEXHOJIOI'MHU YITPABJIEHUA )KU3HEHHBIM IUKJIOM HTHO®OPMALIMOHHbIX
CUCTEM. 1I0CTAHOBKA 3AJIAYU ITPOEKTUPOBAHUSA

Oo0mme ceegenns 00 00bexkTHOM Moaeauposanun UC

Cy1iecTByeT MHOKECTBO TEXHOJOTMM M WHCTPYMEHTAJIbHBIX CPEACTB, C IOMOIIbIO
KOTOPBIX MOXHO pPE€aJu30BaTh B HEKOTOPOM CMbIcie onTuManbHbll npoekT VMC, HauuHasg c
JTala aHajgu3a M 3aKaH4yuBas CO3/JaHUEM IIPOIPaMMHOIO KojAa cUCTeMbl. B OosibIMHCTBE
CJIy4aeB 3TH TEXHOJIOTUHU MPEIbSIBIISIOT BECbMa )KECTKHUE TPeOOBaHUS K MpoLecCy pa3paboTKu U
UCIIOJIB3YEMBIM pecypcaM, a IONBITKM TpaHCHOPMUPOBATh HMX MOJ KOHKPETHBIE INPOEKTHI
OKa3bIBalOTCs Oe3ycnemHbiMu. OTH TexHonoruu npencrasieHsl CASE-cpenctBamu BepxHEro
ypoBHsi i CASE-cpeacrBamu nonsHoro xuzHeHHoro nukia (upper CASE tools nnu full life-
cycle CASE tools). OHu He M03BOJIAIOT ONTUMHU3UPOBAThH AEATEIBHOCTh HA YPOBHE OT/EIbHBIX
3JIEMEHTOB MPOEKTa, U, KaK CJIEJCTBHE, MHOIME pa3pabOTUYMKH IMEpEellId Ha TaK Ha3bIBaeMble
CASE-cpenctBa HimkHero ypoBHs (lower CASE tools). OnHako OHU CTOJKHYJIHCH C HOBOM
npobsieMoil — mpobseMoil opraHu3alMy B3aUMOJCHCTBUS MEXIY pPa3IMYHBIMU KOMaHJaMH,
pEATN3YIOUMU MIPOEKT.

YunduuupoBaHHblii A3bIK 00beKTHO-OPUEHTHPOBAHHOI0 MO/1eJIMPOBAHMS

YHUPUUUPOBAaHHBIN S3bIK  O0BEKTHO-OpPUEHTHpOBaHHOrO MojaenupoBanus Unified
Modeling Language (UML) sBUJICS CpeICTBOM JOCTHXKCHHS KOMIIPOMHCCA MEXAY OITUMH
nonxogamu.  CyliecTByeT  JOCTaTOYHOE  KOJMYECTBO  MHCTPYMEHTAJIbHBIX  CPEICTB,
nojpaepxuBaronmx ¢ nomompio UML ku3HeHHbIH LUK WHGOPMALMOHHBIX CHCTEM, W,
onHoBpemeHHO, UML siBisieTcst 1OCTaTOYHO TMOKUM ISl HACTPOMKH UM MOAAEPKKHU CHeIUPUKU
JeSITeNIbHOCTH Pa3INYHbIX KOMaH/ pa3paboTUHKOB.

Cozpanne UML nHauanoce B okTsi6pe 1994 r., xorma xum Pambo u I'pagun byu u3
Rational Software Corporation cramu paborate Hax oObeqUHEHHEM CBOMX MeTonoB OMT m
Booch. B nactosmee Bpemst koHcopuuyM moib3oBaTeneii UML Partners Bkimouaer B ceOst
NpeACTaBUTENIel TaKMX TpaHIOB HH(POPMAIMOHHBIX TEXHONOTHH, Kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasnser c000i1 00bEKTHO-OPUEHTUPOBAHHBIMN S3bIK MOJEIIMPOBAHUS,
o0Jafaromuil ClieyIUMIA OCHOBHBIMH XapaKTepUCTHKAMU:

SBIISIETCS SI3BIKOM BU3YaJIbHOTO MOJICITMPOBAHUS, KOTOPBIM OOecrednBaeT pa3paboTKy
pEeNpe3eHTaTUBHBIX MOJIENeH Uis OpraHu3allii B3aUMOJICHCTBUS 3aKa3uhKa U pa3paboTyuka
NC, paznuunsix rpynn pa3zpadorunkos UC;

COJICP’KUT MEXaHU3MbI PACIIUPEHUS U CHEIHATN3alui 0a30BbIX KOHIICTIUHN S3bIKA.

UML — o910 craHgapTHas HOTauus BHU3YaJIbHOIO MOJCIHMPOBAHUSA IIPOrPAMMHBIX
cucteM, mpuHsTas koHcopumymom Object Managing Group (OMG) ocensto 1997 r., u Ha



CErOJHSIIHMN JIeHb OHa MOAJCPKHUBACTCS MHOTUMH O00BEeKTHO-opueHTHpoBaHHBIMH CASE-
MIPOTYKTAMH.

UML BxmrouaeT BHyTpEHHHI HAOOp CPEeCTB MOAEIUPOBAHHUS, KOTOPbIE ceiiuac MPUHATHI
BO MHOTMX METOJaX U CpeACTBaX MOJENIUPOBaHHUS. OTH KOHIENIMH HEOoOXOIUMBl B
OOJNBIIMHCTBE MPHUKIATHBIX 337134, XOTs He Ka)/1as KOHLEMIMA HeoOXoquMa B KaKIOH yacTu
Ka)k1oro npuiioxenus. [lonp3oBaTensaM s3bIKa MpeI0CTaBIEHbI BO3MOKHOCTH:

CTPOUTH MOJICI Ha OCHOBE CpEICTB sjpa, 03 UCIONb30BaHUS MEXaHH3MOB
pacimupeHus 17 O0NbIINHCTBA TUIIOBBIX MPUIIOKEHUHN;

N00aBJIATH MPH HEOOXOAUMOCTH HOBBIE 3JIEMEHTHI M yCIOBHbIE 0003HAUEHHMS, €CITH OHU
HE BXOJAT B SJIpO, WIM CHEIHATIU3UPOBaTh KOMIIOHEHTBI, CHUCTEMY YCIOBHBIX O0O3HaueHUM
(HOTaLMIO) ¥ OTPAaHUYEHUS JJIS1 KOHKPETHBIX PEAMETHBIX 00IacTel.

S3eik UML
sl sy Awarpamma Auarpamma
BRpaTOn Knaccoe COCTOAHMI
WCNONB30BAHMA
Auarpamma HuterpupoBanHan Ounarpamma
AeATENBHOCTH uoAenb CNOXHOM nocnepoeaTent:
cHCTeubl HOCTEN
Nuarpamma Ouarpamma HOuarpamma
KOONEPaLH KOMMNOHEHTOB Pa3BepTEIBAHKA

Pucynok 2.1 WuTterpupoBaHHast MOJIEb CIOXKHOM CUCTEMbI B HOTaluu si3bika UML

Crannmapt UML npennaraer ciaeayroomuii HabOp AuarpaMm JjIsl MOJICTUPOBAHUS:

1. qmarpamMmbl ~ BapuaHTOB  WCHOJb30BaHUS  (use case  diagrams) — s
MOJICIMPOBAHUS OW3HEC-TIPOIIECCOB OPTaHM3AIlMd U TPeOOBAaHUU K CO3/1aBa€MOU CHCTEME);
2 nuarpamMMmbl  kimaccoB  (class diagrams) — s MOAENUPOBAHUS CTATUYECKOM

CTPYKTYPBI KIJIACCOB CHCTEMBI U CBSI3€H MEXTy HUMH,
3. nuarpammebl moBeeHus cuctemsl (behavior diagrams):
3.1 qmarpammebl B3aumoaeicTBus (interaction diagrams):
3.1.1 amarpamMmbl IOCTIEIOBATENBHOCTH (Sequence diagrams) u
3.1.2 xooniepaTtuBHble  nuarpammbl  (collaboration diagrams) — st
MOJIETTUPOBaHUs Tporiecca oOMeHa COOOIICHUSIMHI MEXKIY 00BEKTaMu;
3.2 nuarpaMMbl COCTOSIHHI (statechart diagrams) — TUTSt
MOJICIUPOBAaHUSI TOBEACHUS OOBEKTOB CHUCTEMbl NPU TMEPEXOJe U3 OJHOTO
COCTOSIHUS B IPYTOE;
3.3 auarpaMmsbl JIeATEeTbHOCTEHN (activity diagrams) — JUTSt
MOJICIUPOBAaHUSI TIOBEJCHHUSI CHCTEMBl B paMKax pPa3JIMYHbIX BapUAHTOB
WCIOJIb30BAHUS, UM MOJICTIMPOBAHUS JIeATEIIbHOCTEH;
4. nuarpammsl peanusanuu (implementation diagrams):
4.1 nnarpaMMbl KOMIIOHEHTOB (component diagrams) — ans MOAEIMPOBAHUS
H“epapXuu KOMIIOHEHTOB (ITOJICHCTEM) CUCTEMBI;
4.2 nuarpammbl pas3BepthiBaHus (deployment diagrams) — st MOAEIMPOBAHUS
(U3NIECKON apXUTEKTYPHI CHCTEMBI.



JAuarpaMMbl BApHAHTOB MCIIO0JIb30BAHUSA

[lonsiTne BapmaHTa WUCMONB30BaHUA (use case) BrepBbie BBen MBap fkoOcoH u
npuaa eMy TaKyo 3HAYUMOCTb, 4TO B HacTosuee BpeMs
BapUAHT WCIOJIb30BAHUS TIPEBPATHIICS B OCHOBHOM AJIEMEHT pa3pabOTKH M TUIAHUPOBAHUS
MIPOEKTA.

Bapuant wucnonb3oBaHUS MPEACTABISET COOOW  IMOCIEIOBATENBHOCTh JIEUCTBHI

(TpaH3akimii), BBIIIOIHSIEMBIX CUCTEMOH B OTBET Ha COOLITHE,
WHUIUUPYEMOE HEKOTOPBIM BHEITHUM 00BEKTOM (meCTBYIOIIMM JIUTIOM).
Bapuant HUCHOJIb30BaHUA OIUCBLIBAET THUITUYHOE B3aUMOJIEHCTBUE MEXKIY

MOJIB30BaTENEM W CHCTEMOW. B mpocreiimieMm citydae BapUaHT MCIOJIb30BAHMS ONPENEIAETCA
B IIpoliecce 0O0CYXJIEHUs C MOJIb30BaTeNeM TeX (PyHKIUH, KOTOpbe OH XOTeN Obl pearn30BarThb.
Ha s3pike UML BapuaHT UCToNIb30BaHUs H300paXKAIOT CIEAYIONIAM 00pa3oMm:

BapHaHT HCNONb20BaHKMA

Pucynok 2.2 BapuaHT ucnosyib30BaHus

JleiicTBytoiee nuio (actor) — 3TO pojib, KOTOPYIO MOJIB30BATEIh UTPAET MO OTHOIICHHUIO

K CHCTEME. [elicTBytomue Jvna MPEICTaBIISIIOT cobou ponu, a
HE KOHKPETHBIX JIoJed WiIM HauMeHoBaHus pabor. Hecmorps Ha TO, 4dYTO Ha
AuarpaMmmax BAapHUaHTOB HCIIOJIb30BaHUA OHH I/I306pa)KaIOTC$I B BUIC

CTHJIM30BAHHBIX  YEJIOBEYECKUX  (UTYpPOK,  JCUCTBYIOIEe  JIMLO  MOXET  Takke
OBITh BHENIHEW CHCTEMOH, KOTOpOW HeoOxoauma HEKoTopas uWHGOpMaIus OT JaHHOU
CHUCTEMBI. [Toka3biBaTh Ha uarpaMme JIEHCTBYIOILIUX U1 cienyer
TOJIBKO B TOM Clly4ae, KOIJla UM JICUCTBUTEIBHO HEOOXOAMMBI HEKOTOpPhIE BapHaHTHI
ucnonbs3oBanus. Ha s3pike UML nelicTBytoniye auiia npeAcTaBisioT B BUIAE GUTYD:

Pucynoxk 2.3 JleiicTBytoliee iuiio (akTep)

Jle#icTByIOIIME JIMIA JIEISATCS HA TPH OCHOBHBIX THIIA!

IIOJIB30BAaTCI/IN,

CHCTEMBI,

JIPyTHE CUCTEMBI, B3aUMOJICHCTBYIOIIME C JAHHOM;

BpeMsl.

BpeMSI CTAaHOBUTCS HeﬁCTByIOH_[HM JUIOOM, €CJIHM OT HCIrO 3aBUCHUT 3anyc1< KaKI/IX-HI/I6O
COOBITHH B CHCTEME.

CBsi3u MeXK1y BapHMAaHTAMM MCHOJb30BAHUS M JeHCTBYIOIIMMH JHIAMHA

B s3pike UML Ha jauarpaMmax BapUaHTOB HCIHOJIB30BAHUS TOAACPKUBACTCS
HECKOJIbKO THIIOB CBS3€H MEXIY OJJIEMEHTaMH JUarpaMMmbl. DTO CBSI3M KOMMYHHUKaIlUU
(communication), BkmroueHus (include), pacmmpenus (extend) u 0600menus (generalization).

CBsi3b KOMMYHHUKAllMd — 93TO CBSI3b MEXKJY BApUAaHTOM HCHOJb30BaHUS U
nerctBytomuM JunoM. Ha s3pike UML CBSI3M KOMMYHHKAlMM TOKAa3bIBAIOT C IMOMOIIBIO
OJIHOHAIIPABJIEHHOM accolMalyy (CIUIOIIHON JTUHUN).



OdopmuTe KpeauT
1 * ANnA knwenta DaHka
Knueut baxka

Pucynok 2.4 Ilpumep cBsI3u KOMMYHUKALMH

CBsi3p BKJIIOUYEHHS TPUMEHSETCS B TeX CHUTyallUsax, KOIJa HMeeTcsl Kako-mnbo
¢parmeHt MIOBECHHUS CUCTEMBI, KOTOPBIH MOBTOPSIETCS 6onee 4em B
OJTHOM  BapHaHTe MCIOJIb30BaHUS. C MOMOUIBI0  TaKHX cBsizei OOBIYHO
MOJICIUPYIOT MHOTOKPATHO MCIIONIB3YeMYIO (PYHKIMOHAIBHOCTb.

CBsi3p  pacliupeHHss TpPUMEHSETCS TNpU OMHCAHMM W3MEHEHUH B HOpPMaJIbHOM
MOBEACHUH  cucTeMbl. OHa  TO3BOJSET  BApUAHTY  MCIOJIB30BaHUS  TOJBKO  TIpU
HE0OXOIMMOCTH HCHOJb30BaTh (PYHKIIMOHAIbHBIE BO3MOXHOCTHU APYTOTO.

<<extend>>

- —
Kanser CHATb AeHbIM
CO cYyerta
~
-~
S
—

<<include>>

BbINONHUTE
yCKOpEeHHoe
CHATHUE AeHer

AyTeHTUPUUMPOBaTb
KNHUeHTa

Pucynok 2.5 Ilpumep CBSI3U BKJIIOUEHUS U PaCUIMPEHUS

C noMoImplo cBA3M 00O0OLIEHHS MOKA3bIBAIOT, YTO y HECKOJIBKHUX JAECHCTBYIOIIUX JIUI]
UMEIOTCSI OOLIHE YEePTHI.
Cnyxawmia %

CnyxawmA % Cnyxawmn BpemeHHbIA %
C novacoBsomn Ha oknage cnyxawvia
onnaromn

Pucynok 2.6 Ilpumep cBsizu 0000meH s

JAuarpammbl B3aumojeiicTBus (interaction diagrams)
Jmarpammbl ~ B3aumojelicTBus  (interaction  diagrams)  ONHMCBHIBAIOT — TOBEACHHUE

B3aMMO/JICHCTBYIOIIHNX TpYIIII 00BEKTOB. Kak
IIPABUJIO, auarpamMma  B3aUMOJICHCTBHMS ~ OXBaTblBa€T  IOBEJIEHHE  OOBEKTOB B
paMKax TOJBKO OJHOT'O BapuaHTa UCIIOJIb30BaHHUS. Ha TaKou

IarpaMMe OToOpaskaeTcst psiJi OOBEKTOB M T€ COOOINEHHS, KOTOPHIMA OHH OOMEHHBAKOTCS
MEXITy COOOH.

CooOmenne (message) — 3TO CPEACTBO, C IMOMOIIBIO KOTOPOro OOBEKT-OTHPABUTEINb
3arpammnBaeT y 00beKTa MMoryyaTessi BBITOJHEHUE OJJHOM U3 €T0 ONepalui.

HNudopmanmonnoe (informative) cooOmieHne — 3To cooOiieHne, cHaOKaroIee 00bEeKT-
MOJTy4aTeh HEKOTOPOi HH(OpMAIHel isi OOHOBICHHS €T0 COCTOSHUS.

Coobmenne-3anpoc (interrogative) — 3TO COOOIIEHHE, 3aIpalirBaioNiee BbIIAYY
HEKOTOpOi nH(popMmaru 00 0ObeKTe-ToTyqaTene.

NmmepatuBHOE (imperative) COOOIIEHWE — OSTO COOOIIEHHUE, 3ampalluBaroIIee Yy
O6’bCKTa-HOHy‘-IaTeJISI BBIITOJIHCHHUEC HCKOTOPBIX ﬂeﬁCTBHﬁ.



CYH_ICCTByeT ABa BHJA JUarpaMm B3aHMOﬂeﬁCTBHHZ AuarpaMMebl IOCJICAOBATCIIbHOCTU
(sequence diagrams) u KoomepaTuBHBIC AuarpaMmsl (collaboration diagrams).

JAuarpamma nocienoBareabHOCTH (sequence diagrams)
JlmarpamMma TOCJIeI0BAaTEIPHOCTH OTPAXKAeT IMOTOK COOBITHIA, MPOMCXOIANINX B PaMKax
BapHaHTa UCIOJIB30BaHUSI.
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Pucynok 2.7 Ilpumep nuarpamMmsbl HOCJI€I10BAaTEILHOCTH

Bce  peiictByromue — sMma  IOKa3aHbl B BEPXHEM — 4acTH  AMAarpaMMBI.
CTpenKku COOTBETCTBYIOT COOOIICHHUSM, IEepelaBaeMbIM MEXIY ICHCTBYIOIIUM JIUIOM U
00BEKTOM HITH MEXTYy 0OBEKTAaMH IS BHITIOJIHEHHS TPEOyeMbIX (PYHKIUH.

Ha  gmarpamme  mocienoBaTellbHOCTH — OOBEKT — W300pakaeTcss B BHIE
OpsSMOYTOJIBHUKA,  OT  KOTOPOTO  BHM3  TPOBEACHA  IMyHKTHpPHAas  BEpTUKAIbHas
auHUA.  OTta  JguHUA  HasbiBaercs  smHMEH  oku3HM  (lifeline)  oObekta.  OHa
npencTaBisier co0oil (parMeHT KM3HEHHOTO IMKIA O0OBEKTa B IMPOIECCE B3AMMOICHCTBHS.

Kaxmoe cooOmieHne mpeacTaBiseTcss B BUJAE  CTPEIKA  MEXKAY  JTHHHUIMHU
KHU3HH JIByX OO0BEKTOB. COOOIIEHUS TOSBISIOTCS B TOM TOpSJKE, KaKk OHH IOKa3aHbl Ha
CTpaHHIIe CBEPXY BHU3. Kaxmoe cooOmieHne MIOMEYaeTcst Kak
MUHHUMYM HMeHeM cooOmieHus. [Ipy kemaHMM MOXHO [00aBUTHh TaKKe apryMEHTHl H
HEKOTOPYIO YIPaBISIONIYI0 HH(popMaImio. MOXHO TIOKa3aTh camojenerupoanue (self-
delegation) — cooOrmieHre, KOTOpoe OOBEKT IMOCHUIACT camMoMy ce0e, MpH ITOM CTpeNKa
COOOIICHHUS YKa3bIBACT Ha TY )K€ CaAMYIO JINHUIO JKU3HU.

Huarpamma koonepanuu (collaboration diagram)



JnarpaMmbl KOOTepauyu OTOOPaKaloT MOTOK COOBITUI 4Yepe3 KOHKPETHBIN ClieHapui
BapuaHTa WCIIOJIb30BaHUS, YHOPSA0YECHBI o
BPEMEHH, a  KOONEepaTHBHbIE  JAMarpaMmbl  Oojbllle  BHUMaHHUA  3a0CTPSAIOT  Ha
CBA3SIX MEXIy OOBEKTaMHU.

Ha nuarpamme koomepaluu mpeicTaBieHa BCsl Ta MH(OpMaIMs, KOTOpas ecTh M Ha
arpaMme HOCJIEI0BATENBHOCTH, HO KooTlepaTHUBHAas auarpamma To-
JIpyroMy ONMCBHIBaeT MOTOK COOBITHH. M3 Hee snerye MOHATH CBS3M MEXIy OOBEKTaMH,
OJIHAKO, TPYyJIHEE YSACHUTH MOCIIEI0BATEIbHOCTh COOBITUH.

Ha  koomeparuBHOM  auarpamMmme  Tak K€, Kak M Ha  JHarpaMme
MOCJIEZIOBATEIbHOCTH, CTPENKU 0003HauarT CcOOOUIEeHHs, OOMEH KOTOPBIMH OCYIIECTBIISETCS
B paMKax JaHHOT'O BapuaHTa MCIOJIb30BaHMs. MIX BpeMeHHas 1ocieq0BaTeIbHOCTh YKa3bIBaeTCs
IyTeM HyMepaluu COOOIIEHUH.

2:CumTate Ne kapTe!
e

1: NpuHATE KapTy [\l

— | Mpuemyuk KaccoBbin
% Kapry annapar
Hean HEHT

18 HYTEs KapTy
5: Beog RIN-kopa (1234) ey /Z
10: BeiGop neictenA (CHATE co £yeTa) 17: Brigafe (20 py6.)

Ynpasnenue ATM I

L HALWan 3 poBaTe

Pucynok 2.8 Ilpumep nuarpaMMbl Koonepanun

JAunarpammbl kjaccoB. Q0mue cBeeHUst

JluarpamMmma KJaccoB OINpEAEsieT THUIBl KJIACCOB CHCTEMbl M Pa3IMYHOIO poja
CTaTMYECKHE  CBSI3M,  KOTOpble  CYHIECTBYIOT  MexXay HuMu. Ha  auarpammax
KJIacCCOB  M300paxaroTcs  Takke  arpuOyThl  KIAccoB,  ONepaluu  KJIaccoB  H
OTrpaHMYEHUS, KOTOpPbIE HAKIAJbIBAIOTCA Ha CBSI3U MEXKIY KJIacCaMH.

Huarpamma kiaaccoB UML - 3710 rpad, y3maMud KOTOPOTO SIBJISIOTCS 3JEMEHTHI
CTaTUYECKON CTPYKTYpHl NpOeKTa (KJIacchl, MHTEP(EWChI), a IyraMH - OTHOIICHHS MEXIY
y3J1aMu (accolualiy, Hacjael0BaHue, 3aBUCMOCTH).

Ha muarpamme kiaccoB H300pakatoTcs CIIEAYIONIAE YIIEMEHTHI:

[Taker (package) - HaGOp 7€MEHTOB MOJIEINIH, IOTHYECKU CBSI3aHHBIX MEX]y COOOI;

Knacc (class) - onucanue o0mux CBOWCTB IPyMIbl CXOAHBIX 0OBEKTOB;

Hurepdeiic (interface) - abcTpakTHBIA Kiacc, 3alal0mMii Ha0Op omepanuid, KOTOphIe
00BEKT TPOM3BOIBHOTO KJIAcCa, CBS3aHHOTO C JAaHHBIM HHTEp(EHcoM, MpenoCTaBiIsieT IpyTuM
00BEKTaM.

Kaacce

Knacc - 310 rpynma cymHocTeil (00beKTOB), 00JaIalOMIUX CXOAHBIMU CBOMCTBAMH, a
MMEHHO, TaHHBIMU U TIoBeicHHEeM. OTIEeIbHBIN MPEACTaBUTEIh HEKOTOPOTO Kilacca Ha3bIBACTCS
00BEKTOM KJIacca WIH MPOCTO 0OBEKTOM.

[Tong moBemenmem oO0bekta B UML monuMaroTcs JiroOble TpaBWjIa B3aWMMOJICHCTBHS
00BEKTa C BHEIIHUM MUPOM U C JAaHHBIMU CaMOT0 00OBEKTA.

Ha nuarpammax kiacc n3o0pakaeTcsi B BUIE MPSIMOYTOJIbHUKA CO CIUIOUIHOW TPaHUIIEH,
pa3/IeJICHHOT0 TOPU30HTAIbHBIMU JIMHUAMU Ha 3 CEKILIMH:

Bepxnss cexuus (Cekus UMEHH) CONEPXKUT MMs Kilacca M JIpyrue oOIiiue cBOMcTBa (B
YaCTHOCTH, CTEPEOTHI).



B cpenneii cexium coep>KUTCs CIUCOK aTpuOyTOB

B HwkHEN - CIHCOK omepanuid Kiacca, OTPAXAIONMUX €ro TOBEJACHHE (ICUCTBUS,
BBITIOJIHSEMBIE KJIACCOM).

JIro6ast u3 cexknuii aTpuOyTOB U OTIEPAIM MOKET HEe M300pakaThes (a Takke o0e cpazy).
Jlis OTCYyTCTBYIONIEH CEKIIMM HE HY)XHO PHCOBATh pPA3ACIUTENbHYIO JIMHUIO U KaK-IHOO
yKa3bIBaTh HA HAJIMYWE UM OTCYTCTBUE JIEMEHTOB B HEH.

Ha ycMoTpeHue KOHKPETHON peanu3aliii MOTYT OBITh BBEACHBI JTOTIOJTHHUTEIbHBIC
CeKLUH, Hanpumep, uckiatodenus (Exceptions).

<<Entity=>
Card Reader <<Boundary>>
- Card Number : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer )
+ Eject Card() : integer + Acceptinputiinput : Integer) : integer
+ Read Card() : integer
0.1
0.1
0.1 o.n
<<Entity>>
Account
- Account Number : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer g 0.114 Provide Cash() : integer
+ Withdraw Funds(Amount : long) : integer + Provide Receipt() : integer
- Deduct Funds(Amount : long) : integer
- Verify Funds() : integer

Pucynok 2.9 Ilpumep nuarpaMMsbl KJ1accoB

CrepeoTHnibl KJIaCCOB

CrepeoTuriel KJIACCOB — 3TO MEXaHW3M, IIO3BOJIIONIMHA pa3fessaTh KIAcChl Ha
KaTeropuu.

B s3p1ke UML onpeneneHsl Tpu OCHOBHBIX CTEPEOTHUIIA KIIACCOB:

Boundary (rpanuna);

Entity (cymHocTs);

Control (ynpasnenue).

I'pannuHBIE KIaCCHI

I'pannunbivu kmaccamu  (boundary — classes) — Ha3pIBaroTCsi ~ TakuMe  KIIACCHI,
KOTOpBIE pPAcCIOJIOKEHBl Ha TpaHMIE CHUCTEMBl W BCEW OKpyXKaromed cpempl. ITo
9KpaHHble (OpMBI, OTYeTHl, HUHTepdeichl ¢ anmaparypoil (Takoil Kak NPUHTEPHl WIH
CKaHepbl) U UHTEPPEICHI C IPYTUMHU CUCTEMaMHU.

UroObl HaWTM TIpaHUYHBIE KJIAacChl, HAJO0 MHCCIENOBAaTh JMarpaMMbl BapHaHTOB
WCTOJB30BaHUsA. KakaoMy B3auMOJEHCTBHIO MEXIY JIEHCTBYIOUIMM JIALIOM W BapHaHTOM
UCIIONB30BaHUS TOJMKEH COOTBETCTBOBATH, 10 KpaifHeil Mepe, OAMH TpaHuuHbIN Kiacc. IMeHHO
TaKOM KJIacC MO3BOJISET JECUCTBYIOIIEMY JIMIY B3aUMOJIECTBOBATH C CUCTEMOM.

Kuaaccpi-cymnocTu

Krnaccel-cymuoctu  (entity  classes) coliepX)aT  XPaHUMYIO WH(POPMAITHIO.
Onu uMmeroT HauOoIbliiee 3HAYEHHE MAJIs TOJb30BaTeNs, U MOTOMY B MX Ha3BaHUSX YacTO
UCTIOJB3YIOT TEPMUHBI W3 MPEAMETHOH o06sactu. OOBIYHO JUISI KaXIOro KiIacca-CyITHOCTH
CO3/1al0T Tabnuily B 6a3e JTaHHBIX.

Ynpapiasiomue KJIacchl

VYopasnsaromue — kmaccel  (control  classes) OTBEYAIOT 33  KOOPAHMHAITUIO
NercTBUi  npyrux kimaccoB. OOBMHO y KaXJIOro BapHaHTa HWCIOJb30BAHUS HMMEETCS
OJTUH YIPaBJISIOLIHHA KJacc, KOHTPOJIUPYFOIIU I MI0CJIeI0BATEIBHOCTD



COOBITHIA ATOTO BapHaHTa WUCIOJIb30BAHUS. YTPABISIIONIMIA KIACC OTBEYAET 32 KOOPIWHAIUIO,
HO caM HE HeceT B ceOe HUKaKOW (PyHKIIMOHATBHOCTH, TaK KaK OCTAJIbHBIC KJIACCHI HE MTOCHUIAIOT
eMy OOJBIIOTO KOJMWYeCcTBa CooOmeHni. BmecTo 5TOro OH caM MOCBUIAET MHOXECTBO
COOOIIeHUH. YTIPaBIAIOMUNA KIACC MPOCTO JICTETHPyeT OTBETCTBEHHOCTh JAPYTHM Kilaccam, IO
3TOI MPUYMHE €ro YaCTO HA3BIBAIOT KJIACCOM-MEHEKEPOM.

B cucreme Moryr ObITP W JApyrHE€  YOPaBISAIONIME  KJIACChl, 0Omue Jyist
HECKOJIbKMX BapHaHTOB UCHONb30BaHUs. Hampumep, MoxkeT ObITh Kiacc SecurityManager
(meHemkep  0€30MACHOCTH), OTBEYAIONIMH 32  KOHTPOJb COOBITHH, CBSI3aHHBIX C

0€30MacHOCTHIO. Kiace TransactionManager (MeHemxKep
TpaH3aKIU) 3aHUMAETCS KOOpJIWHALIMEN COOOIIICHUH, OTHOCSIIIUXCSA K
TpaH3aKUUsAM ¢ 0a30if AaHHBIX. MOTYT OBITh W ApPyrHe MEHEKEpHI Al paOboThl C APYTUMU
3JIeMEHTaMHU (YyHKIIMOHUPOBAHUS CHUCTEMBI, TaKUMU KaK

pa3ziesieHue pecypcoB, paclpeneneHHas oOpaOoTka JaHHBIX WIM 00pabOTKa OHMIMOOK.
[ToMrMO YTIOMSIHYTBIX BBIIIE CTEPEOTHUIIOB MOXHO CO37aBaTh M CBOM COOCTBEHHEIE.

ATpuOYTHI

ATpuOyT — 3TO 371eMeHT HH(pOpPMalLMU, CBSA3aHHBIM C Ki1accoM. ATpuUOYTHI XpaHST
MHKAICyJIMPOBaHHbIE TaHHBIE KJlacca.

Tak kak atpuOyThl coiepraTcsi BHyTpU Kiacca, OHU CKPBITHI OT APYTHUX KiaccoB. B
CBSI3U C 3TUM MOXET MOHAJ00UThCS yKa3aTh, KaKHe KJIACCHI UMEIOT MPaBO YMTATh M U3MEHATh
aTpuOyThl. DTO CBOWCTBO HA3BIBACTCS BUAMMOCTHIO aTpubOyTa (attribute visibility).

VY arpubyTa MOXXHO OIPENENIUTh YEThIPEe BO3MOXKHBIX 3HAYEHMs 3TOrO MapamMmerpa:

Public (oOmwmii, OTKpbHITHIA). DTO 3HAYEHUE BHUIMMOCTH IPEAINONAraeT, YyTo aTpudyT
OyZeT BUJIEH BCEMHU OCTaJbHBIMU Kilaccamu. JI000# Ki1acc MOXKET MPOCMOTPETh WM U3MEHUTh
3HaueHue arpubyrta. B coorBerctBum ¢ HoTtaumeir UML oOmemy arpubyTy mpenuiecTByer
3HAK « T ».

Private (3aKpBITHIH, CEKPETHBIN). CootBeTrcTBYIOLIUI aTpudyT HE
BUJEH HMKAKUM JpPYTUM KJIAccOM. 3aKpbIThlii aTpuOyT o0003HauaeTcs 3HAKOM « — » B
cootBeTcTBUM ¢ HOoTanuern UML.

Protected (3amuiiennslii). Takoil arpuOyT AOCTYNEH TOJIBKO CaMOMYy KJaccy M €ro
notomkaM. Horarust UML asis 3amuineHHoro aTpudyTa — 9TO 3HaK « # ».

Package or Implementation (maketssiit). [Ipennonaraer, uto 1aHHBIN aTpUOYT ABISAETCA
00IIKM, HO TOJBKO B IMpEeNiaX ero makera. DTOT THII BHIUMOCTH HE O0003HAYAeTCs HUKAKUM
CHeLUaTbHBIM 3HAYKOM.

B  oOmem ciyuae, arpulOyThl pEeKOMEHAyeTCs  JeJaTh  3aKPBITBIMH W
3aLUIIEHHBIMU. JTO MO3BOJISET JTy4dlle KOHTPOJIUPOBATh caM aTpuOyT U KOJI.

C mnoMmouIpl0 3aKphITOCTH WM 3aIIMIIEHHOCTH YyJaeTcss u30exaTb CUTYyallUH,
KOrja  3HayeHHe  aTpuOyTa  H3MEHseTcs  BCEeMHM  KjlaccaMM  CUCTeMbl.  Bmecto
3TOro JIOTMUKA W3MEHEHMsl aTpubyra OyJeT 3akioyeHa B TOM JK€ Klacce, 4To U
caM 3TOT aTpuOyT. 3ajaBaeMble MapaMeTpbl BUAMMOCTH IOBIIUSAIOT HA FEHEPUPYEMBIH KOJI.

Onepauunu

Onepanuum  peanu3yloT  CBA3aHHOE € KjaccoM  mnoBefaeHue.  Omnepanms
BKJIIOYA€T TPHU YaCTHU — HUMA, IIApaMCTPbl WU TUII BO3BPAIACMOI'0 3HAUCHUS.

[lapameTppl — 9TO apryMeHThl, [OJy4aeMble OmNepalnued «Ha Bxoae». Tum

BO3BPALa€MOTr0 3HAYECHUSI OTHOCUTCA K PE3YJbTATy ACHCTBUS ONEPALIUH.

Ha nuarpamMmme KkigaccoB MOKHO TIOKa3blBaTh KakK MMEHa oONepaluid, TaKk |
MMEHa  OlepalMii  BMEcTeé ¢ HMX  [apaMeTpaMM WM TUIOM  BO3BPallaeMoro
3HaueHus. UTOOBl YMEHBIIUTH 3arpy>KEHHOCTb IUAarpamMmbl, MOJE3HO ObIBAET Ha HEKOTOPBIX
Y3 HUX MOKAa3bIBaTh TOJbKO UMEHA OIEpaLHii, a Ha APYTUX UX MOJHYIO CUTHATYPY.

B sa3bike UML onepanuu MMErOT CAEAYIOLY0 HOTALUIO:

NUms  Onepanupu  (apryMeHT: THI JaHHBIX apryMEeHTa, AapryMEHT2:THN JIaHHBIX
aprymeHraZ2,...): TUIl BO3BPAIlaeMOr0 3HAYCHHUSI



Crnenyet paccMOTPETh YEThIPE Pa3IUYHBIX THUIIA OTEPALIANA:
Onepanuu peanu3aiuu;

Onepanuu ynpaBlIeHHUS;

Omneparuu n0ocTyna;

BcnomoratenbHbie onepauu.

Onepaunu peajauzanuu

Omnepamnu peanuzauuu (implementor operations) peanu3yl0T HEKOTOpble Ou3Hec-
GyHKIHH. Taxue oTepanuu MOKHO HaWTH, UCCIeays IAarpaMMbl
B3auMojieiicTBus. JluarpamMmel 3Toro tuma (hOKycHpyroTCsi Ha Ou3Hec-PyHKIUSAX, U KakIoe
coO0IIeHNe uarpaMmbl, CKOpee BCET0, MOKHO COOTHECTH C OTIEpaIieil peaan3amnny.

Kaxnas omepanus peanu3aiuu  JOJDKHA  OBITh  JIETKO  MPOCIEKUBaeMa J0

COOTBETCTBYIOIIETO  TPeOOBaHHS. Ot0  gocTuraercs HAa  pa3lMYHBIX  JTamnax
MOJIEJTMPOBaHUSL. Onepanus BBIBOJIUTCS u3 cooOuieHus Ha auarpamme
B3aMMOJICHCTBHA, COOOIIEHNSA UCXOISIT u3 MOAPOOHOTO OIIUCAHUS IIOTOKA
COOBITHH, KOTOpBIM CO37qaeTCs Ha OCHOBE BapUaHTa MCIIOIB30BaHMA, a IMOCIEAHUN — Ha
OCHOBE TpeOOoBaHUM. Bo3smoxHOCTB IIPOCIIEIUTH BCIO Ty
LETIOUKY MIO3BOJISIET rapaHTUpOBAaTh, 4TO KaXK10¢e TpeboBaHue Oyzer

peann3oBaHO B KOJE, a KaXIbIi (parMEHT KOAa peann3yeT Kakoe-TO TpeOOBaHUE.

Onepanun ynpasJjieHust

Onepamuun  ynpasienust  (manager operations) — yIOpaBisilOT — CO3JaHHEM |
YHUYTOXKEHHEM OOBEKTOB. B 3Ty KaTeropuio mnomnagarT KOHCTPYKTOPHl M J€CTPYKTOPHI
KJIaCCOB.

Onepanun gocryna

ATpuOyTbl OOBIUHO OBIBAIOT 3aKPHITHIMU WIM 3alllMIICHHBIMU. TeM He MeHee, Apyrue
KJIacChl MHOT/A JTOJDKHBI MPOCMATpUBATh MM M3MEHATh UX 3Ha4eHHus. J[JIs 3TOro CymecTByrOT
ormepauuu jgoctyna (access operations). Takol moaxoa JdaeT BO3MOXHOCTh 0€30MacHO
MHKAICyJIUPOBaTh aTpuOyThHI
BHYTPHU KJlaCcCa, 3allUTUB HUX OT APYTUX KIACCOB, HO BCC XKC IO3BOJIACT OCYIICCTBUTH K
HUM KOHTponupyemsblii noctymn. Co3manue omnepauuit Get um Set (mosydeHUs M U3MEHEHUS
3HAYEHHs) JUIA KaXXJI0T0 aTpuOyTa Kiacca SBJSIETCS] CTAaHJapTOM.

BcnomorarenbHbie onepanuu

Bcemomorarensueivu - (helper operations) Ha3bpIBalOTCS Takue OIEpalul  Kiacca,
KOTOpble ~ HEOOXOOUMBI €My  JUIsl  BBIIOJHEHMS ~ €ro  OTBETCTBEHHOCTEH,  HO
O KOTOPBIX APYIrue€ KJIaCCbl HC MAOOJDKHBI HHUYCTO 3HATDh. 9T0 3aKPBITEIC U 3alIUIICHHBLIC
oTepaluy Kiacca.

Uto6s! HACHTU(HULIMPOBATH ONEPALIUH, BHIITOJIHUTE CIEAYIONINE AEHCTBUS:

W3zyuute JarpaMMbl 10CJIEeI0BATEIbHOCTH u KOOIEPaTUBHbIE
AuarpaMMbl. Bonpmas dacte COO6HICHI/II71 Ha DJOTHUX Auarpammax sABJIACTCA OICpalusiIMUu
peanuzanuu. PediiekcuBHble cooOmIeHNs Oy1yT BCIOMOTaTEIbHBIMU ONEPALUSMHU.

Paccmotpute  ympaBnsitomue  omepanmu.  Moker  moTpeOoBaTbes  100aBUTh
KOHCTPYKTOPBI U 1€CTPYKTOPBHI.

Paccmotpute  omepamum  goctyma.  [lng  kaxnmoro  arpulyra  Kiacca, C
KOTOPBIM JOJDKHBI OynyT paboTaTh ApYyrue Kiacchl, Hajlo co3jaTh oneparuu Get u Set.

Css3n

Ces3p mpenctaBisieT co0Oil CeMaHTHYECKYH0 B3aUMOCBSI3b Mexay kiaaccamu. OHa
JaeT KJIaccy BO3MOXKHOCTH Yy3HaBaTh 00 aTpuOyTax, ONepamusXx W CBS3sSX JIPYroro Kiacca.
WNupiMu  ciioBamMH, YTOOBI OJUH KJIACC MOT TIOCJATh COOOILICHHWE IPYyroMy Ha Juarpamme
MIOCIIEIOBATEIPHOCTH HIIM KOOTIEPATUBHON IUarpaMme, MEXKIy HUMH JIOJDKHA CYIIeCTBOBATH
CBSI3b.



CymliecTBYIOT YeThIpe THIA CBs3€d, KOTOpbIE MOTYT OBITh YCTAHOBICHBI MEXIY
KJIaCCaMHM: aCCOIIMAIINH, 3aBUCUMOCTH, arperarui 1 00001IeHus.

Acconuanuu
Acconmanus (association) — 3TO ceMaHTUYecKas CBsI3b MKy kiaccamu. VX pucyroT Ha
JarpaMMe KJIacCOB B BU/I€ OOBIKHOBEHHOM JIMHHH.

NewClass NewClass?2

Pucynoxk 2.10 Casi3pb acconuanus

Acconmaniuy  MOryT  OBITh  JIByHalpaBJIEHHBIMH, Kak B  IpuMepe, WIH
onHoHarpasiaeHHbIMU. Ha a3pike UML nByHanpaBieHHbIE acCOLMalMy PUCYIOT B BUJE IIPOCTON

aMHMM  0e3  CTpelloK  WiIM €O  CcTpenkamMH ¢ obeux ee  cropoH. Ha
OJTHOHATIPABJICHHOW acCONMAIMK HM300pa)Xar0T TOJIBKO OJIHY CTPEJKY, TOKa3hIBAIOIIYIO €e
HampaBleHUE.

Hanpasnenue accouuanuu MO>KHO OTIpEIeIINTh, nuzydJast arpamMmbl

TIOCJICZIOBATEILHOCTH W KOOTEPAaTHUBHBIE JHarpaMMbl. Eciam Bce cooOLIeHMS Ha HHUX
OTIIPABJIAIOTCA TOJIBKO OITHUM KJ1aCCOM n IMPUHHUMAIOTCS TOJIBKO APpyrum
KJIaccoM, HO HE Hao0opoT, MEXKIy  OTUMH  KJaccaMu UMEeT  MEeCTO
OJIHOHAmpaBJeHHass CBsA3b. EciaM XoTs Obl OAHO COOOIIEHHE OTHPABISETCS B OOpaTHYIO
CTOpPOHY, aCCOLMAIINS JI0JDKHA OBITH IBYHAIPABICHHOM.

Acconmanuu MOTYT ObITh  peIICKCUBHBIMH. PedrnexcruBnas accoumanus
IpeArnoaraeT, 4To OAWH OJK3eMIULIp Kiacca B3aUMOJCHCTBYET C APYTHMMH SK3EMIUIIpaMH
9TOTO XK€ Kiacca.

3aBucumocTu

Cesi3u 3aBucuMoctH (dependency) Takke OTpPaKarOT CBsI3b MEXIY KJacCamH, HO OHHU
BCErla  OJHOHANpPAaBICHbl M  [OKAa3bIBAIOT, YTO  OJMH  KJacc 3aBHCHUT oT
OmpesieNieHUH, CHIeJTaHHBIX B JpyroM. Hampumep, kiacc A HCIOJNB3yeT METOMbI Kiacca B.
Torma npu u3MeHeHUM Kkiacca B HEoOX0auMO MpPOM3BECTH COOTBETCTBYIOLINE W3MEHEHHUS B
Kjacce A.

3aBHUCHUMOCTh HM300pa)kaeTcsi MYHKTHUPHOM JIMHUEH, NPOBEACHHOW MEXAY JBYyMS
OJICMCHTAMU JuarpamMmbl, U CHUTACTCA, YTO IJICMCHT, HpI/IBSI?;aHHblﬁ K KOHIY CTPCJIKH, 3aBUCUT
OT AJIEMEHTA, MPUBA3AHHOTO K HAYally 3TOM CTPENKH.

NewClass NewClass?2

Pucynok 2.11 CBs3b 3aBUCUMOCTD

[lpn renepamuu Koma Uil OTHX KJIacCOB K HHM He OyayT [100aBisThCs
HOBble arpuOyThl. OpHako, OyayT co3maHbl cHeru@UYecKue [UIs s3bIKAa OINEpaTopHl,
HEOOXOANMBIE JUIS TIOACPIKKH CBSI3H.

Arperanuu

Arperanuu (aggregations) TpeACTaBISIOT co00i Oojiee TecHy (opMy accorraluu.
Arperaius — 3TO CBsI3b MEXAY LIENbIM U ero 4acteio. Hampumep, y Bac MokeT OBITh Kjacc
ABTOMOOWIIB, a TaKkKe KJIACCBI JBurarens, [TokpbIku



MW KJIaccel I JAPYrMX dacTel aBTomMoOwns. B pesynbprate o0bekT Kiacca ABTOMOOMIIB
Oyner coctosiTh W3 OOBEKkTa Kiacca Jlpuratenb, ueTslpex oOBeKTOB [lokphimiek u T.
1. Arperanyy BU3YaJU3UPYIOT B BHUJE JUHHM C POMOMKOM Y Kjacca, SBIISIOLIETOCS LENbIM:

Whole Part

Pucynok 2.12 Casi3p arperanus

B pgomommenme k  mpocroit  arperaumu  UML  BBoguT  Gojiee  CHIIBHYIO
Pa3HOBHJIHOCTh arperanuy, Ha3biBaeMylo Kommo3uimed. CorjlacHO KOMITO3UIIMHM, OOBEKT-
JacThb MOXKET MIPUHAJICKATH TOJILKO €IUHCTBEHHOMY  II€JIOMY, H, KpoMe
TOro, KAaK MPaBUJIO, MXWU3HEHHBIA LUK YacTEld COBIAJACT C IIUKIOM LEJIOT0: OHU >KUBYT U
yMHUparoT BMecTe ¢ HUM. JIr060e yqaneHue esnoro pacpocTpaHsIeTcs Ha €ro 4acTu.

Takoe KackagHOE YNAJICHUE HEPEAKO PACCMATPHUBACTCS KaK YacTb ONPEAEIICHUs
arperainuu, OJHaKO OHO BCErJa MoJIpa3yMEBAETCs B TOM Cydae, KOTJla MHOKECTBEHHOCTh POJIU
cocraBnsier 1..1; Hampumep, eciaw HeoOXxomuMo yaanuTh KimeHTa, TO 3TO yJIaleHHe IOKHO
pacnpocTpaHUThCS U Ha 3aKasbl (M, B CBOIO ouepeb, Ha CTpOKH 3aKa3a).

00606menus (HacienoBanue)

O60061eHne (Hacnea0BaHKE) - 3TO OTHOILIEHUE THIIA 00I[ee-4aCTHOE MEXIY JIeMEHTaMHU
MOJIEJIH. C MTOMOUIBIO 00001meHui (generalization) MTOKa3bIBAIOT CBS3HU
HACJICJIOBAHMST MEXIy JIBYMS KJIaCCaMHU.

Bubimoresret nonsaoeaTens
Hus

Alpec

Tenedon

PerncTpaLposHLH HOMED

Pemcrpaus )
(Omagra penacrpaiye (|
| |

Hiranens Yumaness ¢ NPASOM BEKOCE

Tpwest B swmares INEMERTY BPEUEHHOND NOALI0EEHNS
MaxCuuanHoe Bpeus NOMIEaHIS

N\
I\

——

Corpyaw Gfinmoren Crynesr

Orpen Gaxynurer
Tenedo oTaena [louauma agpec

Pucynok 2.13 Ilpumep cBsi3u HacIeI0BAHUE

BoapmmHaCcTBO 00BEKTHO-
OPUEHTHPOBAHHBIX SI3BIKOB HETIOCPEICTBEHHO MO/IICPKUBAIOT KOHIIETIIIHIO
HacienoBaHus. OHa TMO3BOJSET OJHOMY KJaccy HAclelAoBaTh BCE aTpHOYTHI, ONEpanuu U
cBs3u Jpyroro. HacnemoBaHue makeToB O3HA4YaeT, YTO B MAKETE-HACIEIHUKE BCE CYIIHOCTH
nakera-npeaka OyAyT BUIHBI MOJ CBOMMH COOCTBEHHBIMH MMEHAMH (T.€. MPOCTPAHCTBA WMEH
o0benuHsAroTCs ). HacnenoBanue mokaspIBaeTCs CILIONIHOM JIMHUEH, HAYIIEH OT KJlacca-MOTOMKA
Kk kinaccy-npeaky (B tepmuuonoruu OOII - oT moToMka K MpeAKy, OT ChlHA K OTILy, WJIU OT



nojkiacca k cymnepkiaccy). Co cTopoHsl Oojiee OOIIero 3MeMeHTa pUCyeTcsi OONBIION MOIBIN
TPEYTOJIbHUK.

[Tomumo HaclmeAyeMbIX, KaKIblii TOJIKIACC HWMEET CBOM COOCTBEHHBIE YHUKAIbHBIC
aTpuOyThI, ONIEPALIUU U CBSI3H.

MHO0:KXeCTBEHHOCTH

MHOXECTBEHHOCTh (multiplicity) ITOKA3bIBAET, CKOJIBKO IK3EMIUISIPOB
OJIHOTO KJacca B3aUMOJECHCTBYIOT C IMOMOIIbIO 3TOM CBSI3U C OJIHUM 3K3EMIUISIPOM JIPYTrOro
KJIacca B JIaHHBIH MOMEHT BPEMEHH.

Hamnpuwmep, npu pazpaboTke CUCTEMBI perucTpanuu KypCOB B
YHUBEPCUTETE MOXHO ompenenuTs kiacchl Course (Kypc) u Student (cTyneHt). Mexay HUMHA
YCTaHOBJIEHA CBS3b: Y KypCOB MOTYT OBITh CTYACHTHI, a Y CTYIEHTOB — Kypchl. Bompochl, Ha
KOTOPBIN TTOJKEH OTBETHUTH napameTp MHOKECTBEHHOCTH:
«CKOJIBKO KYpCOB CTYJEHT MOJKET MOCEIIaTh B JAaHHBIA MOMEHT? CKOJBKO CTYJ€HTOB MOXKET
3a pa3 mocemaTh OJIUH Kypc?»

Tak kak MHOXXECTBEHHOCTh [aeT OTBET Ha 00a O5TH Bompoca, €€ WHAUKATOPHI
YCTaHABIIMBAIOTCS Ha obounx KOHIIax JUHUT CBSI3H. B npumepe
pErucTpallud KypCcOB MbI pPEHIWJIM, YTO OJUH CTYIAEHT MOXET I[oceuaTtb OT HyJs A0
YeThIpeX KypCOB, a OJUH Kypc MoOryT ciaymarb oT 0 1o 20 cTyIeHTOB.

B  s3eike UML  npuHsATel  ompefeNneHHbIE  HOTalMM AN OOO3HAYECHHUS
MHOECTBEHHOCTH.

Taomura 2.1 - O003HaUeHUI MHOXKECTBEHHOCTH CBs3eit B UML

MuoxkecBenocts Suasene
0.* Homb wim Gommbime
1" Omu i Gorbiie
0.1 Hoib wim ojui
1..1 (coxpamennas 3amuce: 1) Poio oun

HNmena cBszeit

CBsi31 MOKHO YTOYHHTH C TIOMOIIBIO UMEH CBSI3CH HIIM POJICBBIX UMEH. VIMs CBSI3U — 3TO
OOBIYHO TJIAroJI WM TJarojibHas ¢pasza, ONMUCHIBAIONIAs, 3aUeM OHa HyxHa. Hampumep, mexmy
kiaccoMm Person (denoBek) u kimaccom Company (KOMITaHHS) MOXKET CYIIECTBOBATh aCCOIUAIIHS.
MoxxHO 3agaTb B CBSI3M C OTUM  BONPOC,  fABIsAETCA JIM  OOBEKT  Kjacca
Person KJIMCHTOM KOMIIaHMH, ee
COTPYIHUKOM WM BiajenbieM? YToObl oOmpeAenuTs 3TO, aCCOLMALHUI0 MOXHO Ha3BaTh
«employs» (HaHMMaeT):

Employs —
Company Person

Pucynok 2.14 Ilpumep umeH cBsizeit

Poim
PoneBbie mMeHa NMPUMEHSIOT B CBS3SX acCOIMAlMA WM arperaliid BMECTO HUMEH IS
OMHCaHUsl TOTO, 3a4eM HTH CBS3M HYXXHBI. BosBpamasch k mpumepy ¢ kiaccamu Person u



Company, MOXHO cKa3aTb, 4YTO Kiacc Person wurpaer poiab COTpyAHHMKA KJacca
Company. Ponesbie MMEHa - 3TO 00BIYHO MMEHa
CYLIECTBUTEIbHbIE  WJIM  OCHOBaHHbIE Ha  HHUX  (pa3pl, HUX  [OKa3bIBAIOT Ha
auarpaMme  psiIoM € KJIACCOM,  WIpPAoIIMM  COOTBETCTBYyMOHIyro  posb.  Kak
MPaBUIIO, TOJB3YIOTCS WIM POJEBBIM UMEHEM, WM WMEHEM CBS3U, HO He obommu cpa3zy. Kak
W WMEHA CBS3€H, pOJieBble MMEHA He 0O0s3aTelbHBI, WX JAIOT, TOJHKO €CJH IEeNIb CBS3U HE
oueBuaHa. [IpuMep poseit npuUBOIUTCS HUXKE:

+Employer +Employee

Company Person

Pucynok 2.15 Ilpumep poseit cBsazei

ITaxker. MexaHu3M MIAKETOB
B koHTekcTe amarpaMM KJIaccoB, MAaKET - 9TO BMECTHIIMINE JUIsi HEKOTOpPOTro Habopa
KJIaCCOB U I[pyFI/IX ITIaKCTOB. HaKCT ABIIACTCSA CaMOCTOATCIIbHBIM HpOCTpaHCTBOM HNMCH.

Package

Pucynok 2.16 O6o3nauenue nakera B UML

B UML Her kakux-nmub0 orpaHHuY€HUI Ha MpaBHJIa, IO KOTOPBIM pa3pabOTUYMKH MOTYT
VI JOJKHBI TPYNIIMPOBATH KJIACCHI B TaKeThl. HO €CTh HEKOTOPBIE CTaHIapTHBIE ClIy4au, KOT1a
Takas TPyNIUPOBKA yMECTHA, HalpuMep, TECHO B3aMMOJEHCTBYIOIIME Kiacchl, Wiu Oosee
o0mmuit ciyyail - pazdueHne cucTeMbl Ha MOJICUCTEMBI.

[Taket pusmuecKku COAEPKUT CYLTHOCTH, ONpeieIEHHbIE B HEM (TOBOPST, UTO "CYIIHOCTH
OpuHaAIexkaT mnakery"). OTO O3HayaeT, 4YTO eciu OyJIeT YHUYTOXKEH IMakeT, To OyayT
YHHMUYTOKEHO M BCE €r0 CONEPIKUMOE.

Cy1iecTByeT HECKOJIbKO HanboJiee pacpoCTPaHEHHBIX MOAXO0J0B K T'PYHIIHPOBKE.

Bo-niepBsIx, MOYHO TPpyNIIHPOBATH X o
CTEPEOTHILY. B TakOM  Clly4ae  IOJy4daercs OIMH  IAaKeT C KJIaCCaMH-
CYIIIHOCTSIMH, OJIVH C  TpPaHWYHBIMM  KJIACCaMH, OJIMH C  YHOPaBISIOUIUMHU

KJaccaMd U T.J. DTOT MOAXOJ MOXXET OBITh IOJIE3EH C TOYKH 3PEHHs pa3MeIleHHsl TOTOBOU
CHCTEMBI, TIOCKOJIbKY BCE HaXOJAIIMECS Ha KJIMEHTCKUX MAalIMHAX MOTPAHUYHBIC KIIACCHI yKe
OKAa3bIBAIOTCS B OZHOM I1aKETe.

Hpyroi MOIXO/T 3aKJIF0YaAEeTCA B 00beTMHEHUH KJIaCCOB MO  HUX
¢ynkunonansHocTH. Hampumep, B makere Security (6e30macHOCTb) coJepKarcsi BCe KIAacChl,
OTBEYAOIINE 3a 0€30macHOCTh TPUIOKEHUSI. B TaKOM
cilydae Jpyrue makeTbl MOTyT HasbiBaTbcs Employee Maintenance (PaGora ¢ cotpynHukamu),
Reporting (ITonroroBka OTYETOB) u Error Handling
(Obpabotka ommbok). I[IpenmyriecTBO STOro MOAXOJa 3aKJIIOYAETCS B BO3MOXKHOCTH
MIOBTOPHOTO MCTIOIb30BaHUSI.

MexaHU3M [aKETOB NPUMEHMM K JIIOOBIM 3J€MEHTaM MOJENH, a He TOJIbKO K
kimaccam.  Ecnmm s TpyNIMpPOBKM  KIIACCOB ~ HE  HCIIONB30BaTh  HEKOTOPHIC
IBPUCTUKH, TO OHA CTAaHOBUTCS NpPOM3BOJbHOW. OJHAa M3 HUX, KOTOpas B OCHOBHOM



UCIIONb3YyETCs B UML, — 3TO 3aBHCUMOCTb. 3aBUCUMOCTh MEXKIY
JIBYyMsI TaKeTaMU CYUIECTBYET B TOM CJy4ae, €CIM MEXIy JIObIMU JByMs KjaccamMH B
MaKeTax CYyLIECTBYET Jro0as 3aBUCHMOCTb.

Takum o6pa3om, fuarpaMma IMakeTOB IPEACTABIsAET cO00M AnMarpamMmy, COAEpKallyro
NAaKeThl KJIACCOB M 3aBUCUMOCTH MeEXAy HHUMU. CTpOro roBops, MAKETbl U 3aBUCUMOCTHU
ABIIIOTCA D3JIEMEHTAMM JHarpaMMbl KJIaccoB, TO €CTh JAMarpaMma MakeToB — 3To ¢opMma
JUarpaMMsl KJIacCOB.

—

S Entities

Boundaries

Control

Pucynok 2.17 Ilpumep nuarpamMmbl MakeTOB

3aBHCUMOCTh MEXKIY JBYMs DJJIEMEHTAMH HMEET MECTO B TOM ciyd4ae, eclid
U3MCHEHHUS B ONPEICIICHUH OJHOTO 3JEMEHTa MOTYT TIIOBJIeYhb 3a COOOW HM3MCHCHHS B
apyrom. YTo KacaeTcs KJIacCcoB, TO MPUYUHBI ISl 3aBUCUMOCTEH MOTYT OBITh CAMBIMU PAa3HBIMH:

OJIMH KJIaCC MOCBIJIACT COOOIICHHE APYTroMY;

OJIMH KJIACC BKJIFOYACT YaCTh JAHHBIX JPYroro Kjacca; OJMH KJIacC UCIOJb3YeT APYroi B
Ka4yeCTBE IMapamMeTpa Orepariu.

Ecnmu xmace mensier cBoil mHTEpdeiic, To Mob0oe cooOmeHne, KOTOPOe OH IOCHLIACT,
MOJKET YTPATHTh CBOIO CHITY.

[TakeTsl HEe AaOT OTBETAa HA BOMPOC, KAKUM 00pPa30M MOXHO YMEHBIIUThH KOJHYECTBO
3aBHCHUMOCTEN B Balleld CHCTEME, OJHAKO OHM ITOMOTAIOT BBIAEIUTL 3TH 3aBUCUMOCTH, a ITOCIE
TOTO, Kak OHH BCE OKaKYTCS Ha BU]TY, ocTaeTcs
TOJILKO ~ MOpa0oTaTh  HAJ  CHIDKEHHEM WX  KoiuWdecTBa.  JluarpamMmbl  ITakeToOB
MOYXHO CUYUTATh OCHOBHBIM CPEICTBOM YIIPABJICHUS OOIICH CTPYKTYPOIl CHUCTEMBI.

[TakeTbl  SIBISIFOTCS ~ JKM3HEHHO  HEOOXOAMMBIM  CPEICTBOM  JUISL  OOJIBIIUX
npoekToB. X  cieayeT — WMCmoip30BaTh B TeX  ClydasxX, KOrjga  Judarpamma
KJIaCCOB, OXBAaThIBAIOIIas BCIO CHUCTEMY B IIEJIOM M pa3MeIIeHHAs Ha ¢JIMHCTBEHHOM JIMCTE
Oymaru ¢opmara A4, CTAaHOBUTCSI HEUUTAEMOM.

JAmarpamMmMbl cOCTOSIHUT
I[I/IarpaMMBI COCTOSIHUU OMPCACIIIIOT BCC BO3MOXHBIC COCTOSIHHA, B KOTOPBIX MOKCT

HaXOAUTHCS KOHKPETHBIN 00BEKT, a TaKkKe pouecc CMEHBI
COCTOSIHUN 0OBEKTa B pe3ysibTaTe HACTYIUICHHS HEKOTOPBIX COOBITHH.
CymectByer MHOT0 bopm Juarpamm COCTOSIHU, HE3HAYUTEIIbHO

OTJIMYAIOIIKUXCS APYT OT Apyra CEMaHTUKOM.

Ha nuarpamMmMe uMeroTcs 1Ba ClieUANIbHBIX COCTOSIHMS — HaydalbHOE (start) 1 KOHEYHOe
(stop). HauansHoe COCTOSIHUE BBIJEIICHO YepHOU TOYKOMH, OHO
COOTBETCTBYET  COCTOSHUIO  OOBEKTa, KOrJa OH  TOJBKO  4YTO  OBII  CO3/aH.
Koneunoe cocrossHue o0Oo3HauaeTcs YepHOW TOYKOM B O€lIOM  KpPyXKEe, OHO
COOTBETCTBYET COCTOSIHUIO OOBEKTa HENOCPEICTBEHHO Iepell ero yHuuToxkeHueMm. Ha
IrarpaMme COCTOSIHUI MOKET OBbITDH OJTHO u TOJIBKO OJTHO
HayalbHOE cocTossHMe. B To ke Bpems, MOXeT ObITb  CTOJBKO  KOHEYHBIX



COCTOSHUH, CKOJBKO BaM HYXXHO, WJIH HX MOXeT He ObiTh BooOme. Korma oObekT
HaXOJUTCS B KaKOM-TO KOHKPETHOM COCTOSHHH, MOTYT BBIITOJNHATHCS Pa3IHMYHBIC MPOIECCHI.
[Ipoueccel, MIPOMCXOIAIINE, KorJa
O0BEKT HAXOAWUTCSA B OMNpPENEICHHOM COCTOSIHMM, Ha3bIBalOTCS JEHCTBUSAMHU (actions).

C cocrossHHEM MOXHO  CBSI3bIBaTb  JaHHblE MATH  THUIIOB:  JIEATENIBHOCTB,
BXOJITHOE JEMCTBHE, BBIXOJHOE NEHCTBHE, COOBITHE U HUCTOPUS COCTOSHHSI.

JlesITeJIbHOCTD

JlesitenpHOCTRIO (activity) Ha3bIBaeTCS TOBEACHHE, pealn3yeMoe OOBEKTOM, MOKa OH
HAXOIUTCS B JTaHHOM COCTOSTHUH. JlesTenbHOCTh
- 3TO pepbrIBacMoe MOBEJICHNE. Omno MOJXKET

BBIMIOJHATHCS  JO  CBOErO  3aBepIUICHHs, TOKa OOBEKT HAXOAWTCI B  JaHHOM
COCTOSTHUM, WJIM MOXET OBITh TIIPEpBaHO IEPEX0JOM OO0BEKTa B JAPYroe COCTOSHHE.
JlesTenbHOCTh U300paXKal0T BHYTPU CAMOTO COCTOSTHUS, €l JOJDKHO MPEIiecTBOBaTh clioBo do
(menath) U ABOECTOUHE.

Bxoanoe neiicteue

BxonubiM feiicTBueM (entry action) Ha3bIBaeTCsi IMOBEAEHHE, KOTOPOE BBIMOJIHSETCH,
KOorja OOBEKT MEPEeXOJUT B JaHHOE COCTOsHUE. J[aHHOe NEHCTBHE OCYILECTBIISETCS HE Iociie
TOro, Kak OOBEKT Tmepemien B 3TO  COCTOSIHME, A, CKopee, KaK  4acThb
9TOro mnepexona. B oTamumMe OT [EATENBHOCTH, BXOJHOE [EHCTBUE paccMaTpUBaeTCs Kak
HenpepbiBaeMoe. BxonHoe  nefcTBUME TakkKe IOKa3blBAIOT BHYTPH  COCTOSIHMS, €MY
HpEIEeCTBYET CJI0BO entry (BXOJ) U ABOETOUHE.

BrixoaHoe aelicTeue

BoixogHoe — geiictBue  (exit action) momoOHO — BXogHoMmy.  Op;Hako,  OHO
OCYIIECTBIISIETCS KaK COCTaBHasg 4dacTh IIpollecca BBIXOJAa W3 JAHHOTO COCTOSTHUSI.
OHO sBisIETCS YaCThIO Ipoliecca Takoro mnepexoja. Kak M BXOAHOE, BBIXOAHOE JCHCTBUE
SIBJISICTCS] HEMIPEPHIBAEMBIM.

BrixogHoe neiicTBue M300pakaroT BHYTPU COCTOSHUS, €My MPEANIECTBYET CIOBO exit
(BBIXO) M IBOETOYHE.

[ToBenenne oObEKTa BO BpeMs NEATEIbHOCTH, NPU BXOAHBIX M BBIXOJIHBIX JEHCTBHUSIX
MOXET BKJIFOYATh OTIPABKY cOOBITHS JIPYTroMy 00BEKTY.
B 3TOM ciyyae OMHCaHUIO JIeATEIbHOCTH,
BXOJHOTO JEHCTBUS WM BBIXOJHOTO JACHCTBHUS NPEAIIECTBYET 3HAK « ™ ».

CooTBeTcTBYIOIIAsA CTPOKA HA AUArpaMMe BBITJISIIUT Kak

Do: “enb.CobObITHE (APTYyMEHTHI)

3necy llenb — 3T0 00BEKT, momydarommii coobiTue, CoObITHE — 3TO MOCHLIIAEMOE
cooO0IIeHne, a APryMEHTHI SBJISIOTCS TTapaMeTPaMH MOCHIIIAeMOT0 COOOIICHUSI.

JlesTeIbHOCTH ~ MOKET  TaKK€  BBINOJNHATBCA B pe3yjibTaTe  MOJyYEHHS
00BEKTOM HEKOTOpOro coObITHsA. [lpu TONyd4eHUH HEKOTOPOTO COOBITHS BBIOTHICTCS
onpeeseHHas AesTENbHOCTD.

ITepexomom (Transition) Ha3pIBaeTCS TEPEMEIICHHE U3 OJHOTO COCTOSHHUS B
Jpyroe. COBOKYITHOCTh MepexoI0B JUarpaMMbl MIOKAa3bIBAET, KaK 00BEKT
MOXXET TMEepeMEeIIaTbCcs MEXIy CBOMMHU cocTosHHsMU. Ha aumarpamMmme Bce mepexombl
u300pakaroT B BHJAE CTPEIKH, HAUMHAIOUICHCS Ha TMEPBOHAYAIBHOM COCTOSIHUM U
3aKaHYMBAIOMICHCS TTOCIETYOIIIM.

[Tepexoabl MOTYT ObITH pedieKCUBHBIMU. OOBEKT MOKET MEPEUTH B TO KE COCTOSHUE, B
KOTOPOM OH B HACTOSIIUH MOMEHT HaxoauTcs. PediiekcuBHBIE TIEpeX0o bl H300paKaloT B BHIIE
CTpPEJIKH, HAUUHAIOIIEHCS U 3aBepLIAIOLIEHCA Ha OJHOM U TOM K€ COCTOSIHUU.

Y  mepexoma  CymiecTBYeT — HECKONbKO  crnemmdukarmuii. OHH — BKIIOYAIOT
COOBITHS, apTyMEHTHI, OTPaKIAIOIINe YCIOBUS, NEHCTBUS M MOCHUIAEMbIE COOBITHSI.



CoObITHS

CobriTHe (event) — 3TO TO, YTO BBI3BIBAET MEPEXOJ M3 OJTHOTO COCTOSHUS B JIPYTOE.
Co0pITHE pa3MeNaoT Ha TUarpaMMe BIOJb JIMHUU TIepexo/a.

Ha pgmarpamme s oToOpakeHHS COOBITHSI MOXHO HCIIOJIB30BaTh KaK — HUMsI
olepaluyu, Tak U OOBIYHYIO (pa3y.

BonbIIMHCTBO TIEPEX0/I0B JIOJDKHBI HIMETh COOBITHS, TAK KaK UMEHHO OHH, IPEXK]IC BCETO,
3aCTaBISIOT MEPEXOJ OCYIIECTBUTHCA. TeM He MeHee, ObIBalOT U aBTOMAaTHYECKUE TIEPEXO/Ibl, HE
uMerone coObiTuil. [Ipu 3TOM 00BEKT caM TepeMenaeTcs U3 OAHOTO COCTOSIHUS B JPYTO€ CO
CKOPOCTBIO, MO3BOJISIFOIICH OCYIIECTBUTHCS BXOAHBIM JEHCTBUSM, NEATEIBHOCTH M BBIXOAHBIM
JIEUCTBUSM.

Orpaxkpaommue ycjJoBust

Orpaxpatomue  ycmoBus  (guard  conditions)  ompenmemnsitoT, KoOraa  TIepexof
MOJKET, a KOTJla HE MOET OCYIIECTBUTHCSA. B MpOTHBHOM Cilydae Mmepexoj He OCYIIeCTBUTCS.

Orpaxparonye yciIoBHS H300pa)kaloT HA JHarpaMMe BJIIOJIb JIMHHH MEPEX0j]a Mociie
UMEHH COOBITHS, 3aKITI0Yas NX B KBaJIPATHBIE CKOOKH.

Orpaxnatomye YCIIOBHS 3aJ1aBarh Heo0s13aTeNBHO. OnxHako eciu
CYIIIECTBYET HECKOJIBKO aBTOMATUYECKUX MEPEex0JI0B u3 COCTOSIHUS,
HEOOXOJMMO ONPEISIIUTh JUIsi HUX B3aMMHO HCKITIOYAIOIINE OTrPa)KIafoIIue YCIOBUSA. DTO
MOMOXET YUTATEIIO AUarpaMMbl IOHATh, KaKOW MyTh Miepexo/ia OyJeT aBTOMaTHUeCKH BHIOpaH.

HeiictBue

JleiictBuem (action), Kak YK€ TOBOPUJIOCH, SIBISIETCS HEMPEPHIBAEMOE IMOBEACHHE,
OCYHICCTBIAIOIICECA KaK 4aCTh IICPEXOoaa. BXOHHBIC " BBIXOJIHBIC I[GI\/'ICTBI/ISI IMOKAa3bIBAOT BHYTPU
COCTOSTHUI, TIOCKOJIbKY OHH ONPEAEISIOT, YTO MPOUCXOAUT, KOT/Ia OOBEKT BXOIUT WIIH BBIXOIUT
u3 HETO. bonpmryro 4acThb
NEHCTBUM, OJHAKO, HW300pa)xar0T BIOJb JIMHUM TEpexo/la, TaK KaK OHU HE JOJIKHBI
OCYHICCTBIATHCA IPU BXOAC WM BBIXOAC U3 COCTOSHUA.

JleiicTBHE pUCYIOT BIIOJIb JIMHUU TMEPEX0/a MOCie UMEHH COOBITHS, eMy MPEANIECTBYET
Kocas 4epTa.

CobObiTHEe WM JeHCTBHE MOTYT OBITh  TOBEACHHEM BHYTPM  OOBEKTa, a
MOTYT TIPEACTAaBISITH CcoOOM  cooOlieHue, TochlIaeMoe Japyromy  obOwbekty. Ecnum
coObITHE WM JIEHCTBUE TIOCBUIAETCS JApPYyroMy OOBEKTy, TMeped HHUM Ha Juarpamme
MOMEIIAIOT 3HAK « " ».

CHAaTMe geHer
[oTpvyaTenbHBI Ganamc]

OTKphIT MpesbileHre kpeguTa W
entry: BpeMeHHO 3aMOpOo3UTL cueT
KruenT Tpebyet Brnag gexer do: MocnaTe yEefoMNeHHe KNWEHTY

[nonoxmTensHbin @_xit Pa3smopo3uTs cyet

3aKpeITe cyeT /
P Bananc)

CoxpaHuTb gaTy
3aKpbLITUA cYeTa

MNpoeepka Banakca
[oTpuyaTensHbIl Ganaxc
entry. Bogate B Teverue Gonee 30 gHeid)

KPEAWTHYIO KapTy

®

Pucynok 2.18 Ilpumep nuarpamMmbl COCTOSTHUN

I[I/IarpaMMBI COCTOSIHUM HEC Haao co3aaBaThb JUIA KaXxXja0ro KJ1acca, OHH
IIPUMCHSAIOTCA TOJIBKO B CJIOJKHBIX clly4dasx. Ecmu 00BEKT KJ1acca MOXET
CyHICCTBOBAThL B HECCKOJIBKUX COCTOAHHAX W B KAXIOM U3 HUX BCACT ceOls mo-pasHomy,
JJIs1 HETO MOXKET HOTpe6OBaTI>C$I TaKas ayarpamma.



JAuarpamMMel pasMeLleHus

Huarpamma  pasmemieHust  (deployment  diagram)  orpaxkaer  (uszHueckue
B3aUMOCBSI3H MEXTY pOTrpaMMHBIMU u annapaTHbIMU KOMITOHEHTaMH
cucreMbl. OHa  sBISIETCS  XOPOIIMM  CPEICTBOM Ui TOTO, YTOOBI  TIOKa3aTh
MapUIpyThl MEpeMeIIeHus] 0ObEKTOB U KOMIIOHEHTOB B pPAacIpe/leIeHHON CHCTEME.

Kaxxnprit y3€en Ha Jrarpamme pa3MemeHUs TIPEACTABIISIET coOoi
HEKOTOpPbI THUN  BBIYUCIUTENBHOTO YCTPOMCTBA — B  OOJBIIMHCTBE CIy4aeB, YacTb
ammaparypbl. JTa amnmaparypa MOXET OBITh HMPOCTBIM YCTPOWCTBOM WIIM JATYUKOM, a MOXKET
OBITH U MAHH(ppEHMOM.

JuarpamMmma — pa3MemieHHss TIOKa3bIBaeT  (U3UYECKOEe  PACIOJOKEHHE CEeTH U
MECTOHAXOXKJCHUE B HEH Pa3NUYHBIX KOMIIOHEHTOB.

Banking Database
Server

Oracle Server
<<LAN>>

Regional
ATM Server

Printer

ATMServer.exe
<<Private Network>>

<<Private Network>>

P

125 First St.
ATM

459 Elm St.
ATM

ATMClient.exe ATMClientexe

Pucynoxk 2.19 Ilpumep nuarpamMmsl pa3MeleHNs

JuarpaMmma pa3MelleHHs] MCHOJb3YeTCd MEHEKEPOM IPOEKTa, IOJIb30BATEISIMHU,
APXUTEKTOPOM CHUCTEMBI u IKCIUTyaTaIlMOHHBIM MIEPCOHAJIOM,
9TOOBl TOHATH (PU3UYECKOE pa3MENIEHHE CHUCTEMBI M PACIONOKEHHE €€ OTACNbHBIX
MOJICUCTEM.

JlnarpamMmbl KOMIIOHEHTOB

JuarpamMmmbl KOMITOHEHTOB MOKAa3bIBAIOT, KaK BBITJISITAT MOJeNh  Ha
¢usnueckom ypoBHe. Ha HuX uU300pakeHbl KOMIIOHEHTHI MPOrPaMMHOTO OOecredeHus U
CBS3W MEXIy HMMH. [Ipm 3TOM Ha TakoW OuarpamMme BBIJEISIOT JBa THUIA KOMITOHEHTOB:
WCIIOJTHSIEMbIE KOMIIOHEHTHI M OMOJIMOTEKHU KO/Ia.

Kaxnprii  kmacc wMomenu (Wid  MOACUCTEMA) TpeoOpasyeTcss B KOMIIOHEHT
ucxogHoro koxa. Ilocme co3maHus OHU cpa3y HOOABISIOTCS K JguUarpaMme KOMIIOHEHTOB.
Mexny OTJIETTbHBIMU KOMITOHCHTAMH M300pakaroT 3aBHCUMOCTH,
COOTBETCTBYIOIIME 3aBUCHUMOCTAM Ha 3Tane KOMIWISLUUU WIA BBITOJHEHUS MPOrPAMMBI.
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Pucynok 2.20 . IIpumep nuarpamMmbl KOMIIOHEHTOB

I[I/IarpaMMI)I KOMITOHCHTOB IPUMCHAIOTCA TCMU YUYACTHHUKAMH IIPOCKTA, KTO OTBCYACT 34
KOMITUWIAITHIO CHUCTCMBI. 3 HEC BHUIHO, B KaKOM MopsAaKe Hago
KOMITUJIMPOBATH KOMIIOHCHTHSI, a TaKXEC KakKue HUCIIOJTHACMBIC KOMIIOHCHTbI
6y,HYT CO31aHbI CHCTEMOH. Ha Takoun AuarpaMme IIOKa3aHO COOTBCTCTBUC
KJIaCCOB PpCAJIM30BAHHBIM KOMIIOHCHTAM. Ona HYy)XHa TaM, A€ HA4YMHACTCA I'CHCpalusd KOJIa.

OO0bequHeHHe TUATPAMM KOMIIOHEHTOB M Pa3BepPThIBAHUS

B HekoTOpbIX ciy4asx J[AomyckaeTrcs pasMmellaTb JuarpaMMy KOMIIOHEHTOB Ha
qUarpamMme pasBepThIBaHMs. DTO MO3BOJIAET MOKa3aTh KaKHe KOMIIOHEHTHI BBIMOMHIIOTCS U Ha
KaKHX y3/1ax.

METOAOJIOI'UAA MOJAEJIUPOBAHUA ITPOEKTA

[TpoGiembl ympaBiIeHUS TPOTPAMMHBIMH TIPOSKTAaMHU BIIEPBBIC MPOSIBIIIMCH B 60-X -
Havane 70-x TOMOB, KOTJa TMPOBAIWINCH MHOTHE OONbIIME TMPOEKThl MO pa3zpaboTke
POrpaMMHBIX TPOAYKTOB. beimm 3adukcupoBaHbl 3amepkku B co3fganuu 110, oHO OBLIO
HEHAJIeKHBIM, 3aTpaThl Ha pa3pabOTKy B HECKOJbKO pa3 MPEBOCXOIWINA IEepBOHAYATbHbBIE
OIICHKH, CO3JaHHBIE MPOTPAMMHBIE CHCTEMbl YacTO HMEIW HH3KHE TOKa3aTelln
IPOU3BOAUTENHEHOCTH. [IpUUMHBI MPOBAOB KOPEHWIHCh B TeX MOAXOAAX, KOTOpPbIE
WCTIONB30BAJIMCH B YIIPABICHUU MpoeKkTaMu. [IpumeHsiemas MeToiMKa ObUTa OCHOBaHA Ha OTIBITE
yOpaBlIeHUS] TEXHUYECKMMM TIPOEKTaMU M oOKazajach Hed(h(deKTHUBHONW mpu pazpaboTke
POrPaMMHOTO 0OECTICUeHUSI.

BaxxHo moHuMMarh pasHuIly MexXay TpodeccuoHanbHON paspabotkoit 1O wm
JTIOOUTENECKUM — TIpOrpaMMUpOBaHueM. HeoOXOoAMMOCTh  ympaBlIeHHsT — IPOTPaMMHBIMU
POEKTaMu BBITEKaeT U3 Toro ¢akra, 4yTo mpoiecc coznanusi npodeccuonansuoro 1O Bcerna
SIBJIIETCSL CyOBEKTOM OFOJKETHOMN MOJIWTHKN OpPraHU3alliu, TJe OHO pa3pabaThiBacTcs, U UMEET
BpeMeHHbIE orpaHuueHus. Pabora pykoBoauTe sl MPOrpaMMHOTO MPOEKTa MO OOJIBIIOMY CYETY
3aKJIFOYAeTCS B TOM, YTOOBI TapaHTUPOBATH BBHIMIOJHEHHE AITHX OIOJDKETHBIX W BPEMEHHBIX
OTrpaHMYEHUH ¢ yueToM OM3HEec-1eNel opraHi3alui OTHOCUTEIBHO pa3padaTeiBaemoro I10.

PykoBomuTenn  mpPOEKTOB MpU3BaHBI  CIUIAHUPOBATH  BCE  OTalbl  pa3pabdOTKH
IporpaMMHOro mnpojaykta. OHU Takke MOJKHBI KOHTPOJIMPOBATH XOJ BBIINOJHEHHUS PadOT U
coOnrofeHusT BceX TpeOyeMbIx cTaHAapTOB. [IOCTOSHHBIN KOHTPOJIb 32 XOJOM BBITTOJHEHUS
paboT HEOOXOIWM Il TOTO, YTOOBI MPOIECC pPa3padOTKHM HE BBIXOAWUJ 3a BPEMEHHBIC H
OIO/PKETHBIC OTPAaHUYCHHUS. XOpOIlee YMNpaBlIeHUE HE TapaHTUPYET YCIEIIHOTO 3aBEPIICHUS
IpOEKTa, HO IUIOXO€ YIpaBleHHE O005S3aTelbHO MPUBEIET K €ro IMpoBaly. OTO MOXKET
BBIPA3UTHCS B 3aJIEpPKKE CPOKOB ciadu rotoBoro I[10, B MpEeBBINIEHUH CMETHON CTOMMOCTH
MPOEKTa M B HECOOTBETCTBUH roToBOoro 110 cnenudukaum TpeboBaHMiA.



IIpouiecc pazpabotku [1O cCylIecTBEHHO OTJIMYAeTCsT OT MPOIECCOB peaU3aIiH
TEXHUYECKHUX TPOEKTOB, YTO TOPOXKAAET OINpeAesieHHbIe CIOXKHOCTH B  YIIPaBJICHUU
MPOrpaMMHBIMHU IPOEKTaAMHU:

1. [IporpaMMHBIi IPOAYKT HemaTepuaieH. [IporpammHoe obecrieueHue HeMaTepUaIbHO,
€ro HeJb3s YBUJETh WIM MOTpOoraTh. PyKoBOAUTENb MPOrpaMMHOTO MPOEKTA HE BUJIUT IPOLIECC
"pocta" paspabateiBacmoro I1O. OH MOXeT mojaratbCsl TOJBKO Ha JOKYMEHTAIHIO, KOTOpast
¢ukcupyer nporecc pa3paboTKH MPOrpaMMHOIO MPOIYKTA.

2. He cymecTtByeT cranmapTHBIX TporieccoB pazpadotku [10. Ha ceromnsiiamii neHs He
CYLIECTBYET YETKOM 3aBUCUMOCTH MeXAy mnporeccoM coszganus [10 u TtunoMm cosnaBaeMoro
MPOrpaMMHOT0 NpoAyKTa. Jlpyrue TeXHUYECKHEe AMCLUUIUIMHBI UMEIOT UINTEIbHYIO HCTOPUIO,
MPOIECChl  pa3pabOTKH TEXHUYECKUX U3JEIUNA MHOTOKPATHO OMpoOOBaHBI M IMPOBEPEHBI.
[Ipoueccel co3ganusi GOJBIIMHCTBA TEXHUYECKUX CHUCTEM XOpOILIO H3y4yeHbl. VM3yueHuem xe
npoueccos cozganus 11O crnenmanucTsl 3aHUMArOTCS TOJNBKO nocienHee BpeMs. Iloaromy noka
Helb3s TOYHO Ipe/cKa3aTh, Ha KakoM JTame mpouecca pa3padotku [IO MOryT BO3HHMKHYTH
npo0JIeMbl, yTpOXKaIOLIUe BCEMY TPOrPaMMHOMY HPOEKTY.

3. Bonbiiue mporpaMMHBIE TTPOEKTHI - 3TO 4YacTo "OJHOpa3oBbie" MPOEKTHL. bombiime
MpOrpaMMHBIE MTPOEKTHI, KaK MPaBUJIO, 3HAYUTEIBHO OTINYAIOTCA OT IMPOEKTOB, PEAIM30BaHHBIX
panee. IlosTomy, 4YTOOBI YMEHBUINTH HEOINPEAEICHHOCTh B IUIAHWPOBAHUU IPOEKTA,
PYKOBOJHUTENU MPOEKTOB JOJDKHBI 00JaaTh OYEHb OOJNBIIMM MPAKTUYECKUM OmbIToM. Ho
MOCTOSTHHBIC TE€XHOJOTHUYECKHE M3MEHEHUSI B KOMIBIOTEPHON TEXHHKE M KOMMYHHUKAIIMOHHOM
o0opynoBaHnU 00€CIEHUBAIOT MPEAbIAYIIHNIA ONBIT. 3HAHUS U HABBIKU, HAKOIUICHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCSA B HOBOM IIPOEKTE.

[lepeuncnennble OTANYUS MOTYT MIPUBECTU K TOMY, YTO pealu3alus IPOeKTa BbIJET U3
BPEMEHHOI0 TIpaduKa WM TPEBBICUT OIOJKETHbIE acCUrHOBaHUs. [IporpammHble CUCTEMBI
3a4acTyl0 OKa3bIBAaIOTCS HOBMHKAMHM KakK B "HJEOJOTMYECKOM', TaKk M B TEXHUYECKOM IUIAHE.
[ToaTomy, mpenBuzs BO3MOXKHBIE MPOOJIEMBbI B peau3alliyd MPOrpaMMHOTO MPOEKTa, CIEAYyeT
BCErJa IMOMHUTb, YTO MHOTMM HW3 HHUX CBONCTBEHHO BBIXOJWUTHh 332 pPaMKH BpPEMEHHBIX U
OI0/KETHBIX OTPaHUYCHHI.

IIponecc ynpasJieHnsi pa3padoTKoil NPOrpaMMHOI0 o0ecredyeHust

HeBo3MoxHO omucaTh U CTaHIAPTU3UPOBATh BCE PAOOTHI, BHIMOIHIEMbBIE B MPOEKTE IO
coznanuio [10. Ot paboThl BecbMa CYLIECTBEHHO 3aBUCAT OT OpPraHU3alMM, TJ€ BBIIOIHIETCS
paszpabotka [IO, m oT Tuma co3naBaeMoro mporpaMMHoro mnpoaykra. Ho Bcerma MoxHO
BBIIETIUTD CIEAYIOLIUE:

Hamnucanue npeanoxxenuit no cozganuo I10.

[TnanupoBaHue u coctaBieHue rpaduka padbot o cozaanuto I10.

OneHuBaHuE CTOUMOCTHU ITPOEKTA.

[TonGop nepconana.

KoHTposnb 3a X0/10M BBINOJIIHEHUS PalOT.

Hanucanue oT4e€TOB M IPEACTABICHUN.

[lepBas cragust MporpaMMHOIO MPOEKTa MOKET COCTOSITh U3 HANMCAHUS MPEUI0KEHUN
10 pean3aliy 3TOro npoekra. IIpernoxkenns ToIKHbI coAepkKaTh ONUCAHUE 1IEJIeH ITPOEKTOB U
cnoco0oB ux AocTikeHHs. OHH Takke OOBIYHO BKJIIOYAIOT B ce0sl OICHKH (MHAHCOBBIX U
BPEMEHHBIX 3aTpaT Ha BBINOJIHEHHE IpoekTa. [Ipy HE0OXOOUMOCTH 3/1€Ch MOTYT MPHUBOAUTHCS
000CHOBaHUS AJI NEpeJaud IMPOEKTa Ha BHIIOJHEHHE CTOPOHHEM OpraHW3alluy MU KOMAaHJe
pa3pabOTUYHKOB.

Hanucanue mnpennoxeHuil — O4YE€Hb OTBETCTBEHHas paldoTa, TaKk Kak MJii MHOTHX
OpraHu3alii BOIPOC O TOM, OyAeT JM MNPOEKT BBINOJIHATHCA CaMOW OpraHu3aunuedl win
pa3zpabaTbIBaThCsl [0 KOHTPAKTY CTOPOHHEH KOMIIaHWEH, sABisercs KputuueckuM. He
CYLIECTBYET KAKMX-JIMOO pPEKOMEHJAIMH [0 HAMCAHUIO MPEUIOKEHUH, MHOTO€ 3/1€Ch 3aBUCUT
OT OTBIT.

Ha srane ninaHupoBaHusl IIPOEKTa ONPEAEIAIOTCA MPOLECCHI, 3Tallbl M IOJyYEHHBIE Ha
KaXKJ0OM M3 HUX Pe3yJbTaTbl, KOTOPBIE IOJKHBI IPUBECTU K BBINOJIHEHMIO IIpoekTa. Peanuzanus



9TOro IUIaHA MPUBEAET K JOCTHMXKEHMIO Leneld npoekrta. OmpeesieHne CTOMMOCTH IIPOEKTa
HampsIMyl0 CBSI3aHO C €ro IUIAaHMPOBaHHEM, IIOCKOJBbKY 3/IeCh OLEHHUBAIOTCS PECYpCHI,
TpeOyrolecs 1Jisl BBITOJTHEHHS TUIaHa.

KonTponb 3a Xx00M BbINOIHEHHS] pabOT (MOHUTOPUHI NMPOEKTAa) — 3TO HENPEPHIBHBIN
IIPOLIECC, MPOJOJIKAIOIIMICA B TEYEHHE BCErO0 CpOKa pealu3alud NpoekTa. PykoBoauTens
JOJKEH TIOCTOSIHHO OTCJIEKHUBATh XOJ| peaju3allid TMPOeKTa M CpaBHHUBATh (aKTUYECKUE U
IUTAHOBBIE TIOKA3aTeIM BBIOJHEHHUS paboOT C UX CTOMMOCTBIO. XOTSI MHOTHME OpraHu3aluu
UMEIOT MEXaHU3Mbl (OpPMAIbHOIO MOHUTOPHHIa paboT, OMBITHBIA PYKOBOAMTEIb MOKET
COCTaBUTh SICHYI0 KAapTHHY O CTaJUM Pa3BUTUH MPOEKTa MPOCTO MyTeM HePOpMaIbHOro
o01IeHus ¢ pa3paboTYNKaMHu.

HedopmanbHblii MOHUTOPUHT YacTO MOMOTaeT OOHAPY>KUTh MOTEHIUABHBIE TPOOJIEMBI,
KOTOpbIE B SIBHOM BUJE MOTYT OOHapy>KUThCS mo3jnHee. Hampumep, exenHeBHOE 00CyxaAeHUE
XOZla BBINOJHEHUsT pabOT MOXKET BBIIBUTh OTAEIbHBIE HEIOPAOOTKH B  CO31aBaEMOM
MPOrpaMMHOM TpoOJyKTe. BmecTo oXuIaHusi OTYETOB, B KOTOpPBHIX OyAeT OTpakeH (¢akT
"mpoOykcoBku" rpaduka pabOT, MOXKHO OOCYAUTh CO CHELHATUCTAMH HaMeyarolluecs
IPOrpaMMUCTCKUE TPOoOJIEeMbl U HE IOIYCTUTh CpbIBa rpaduka padoT.

B Tedenue peanuzanmuuM MpoekTa OOBIYHO MPOUCXOIUT HECKOIbKO (hopManbHbIX
KOHTPOJIBHBIX IIPOBEPOK XOJa BBIMOJHEHUS padboT no coznanuio 110. Takue npoBepKu JOIKHbBI
JaTh OOLIYI0 KapTHHY XOJa peaji3allid INpOeKTa B IEJIOM M I0Ka3aTbh, HACKOJBKO YXKe
paspabortanHas yacth [10 cooTBeTCTBYET LIENSIM IPOEKTA.

Bpewmst BbInoIHEHUS OOJIBLIIMX TPOTPAMMHBIX POEKTOB MOXKET 3aHUMATh HECKOJIBKO JIET.
B Teuenue 3Toro BpeMeHu LN U HaMEPEHUs OpraHu3aliy, 3aKa3aBIiell IPOrpaMMHBIN MTPOEKT,
MOTYT CYIIECTBEHHO HM3MEHMThCS. MOXKET OKazaThCs, YTO pa3zpabaThiBaeMblii MPOTrpaMMHBIN
OPOAYKT CTall yXe HEHY>KHbIM JHO0O HucXoaHble TpeOoBaHUs K co3gaBaemoMy I1O mpocrto
ycTapeau M HMX HEOOXOJUMO KapAWHAJIBHO MEHATh. B Takoil cuTyaluu pyKOBOJCTBO
OopraHusanuu-pazpaboTurKa MOKET NMPUHATH pellieHne o npekpaiieHun pazpadbotku 110 unm 06
U3MEHEHUU MpPOeKTa B IIEJIOM C TeM, YTOObl y4YecTb W3MEHUBIIMECS LM M HaMepeHus
OpraHM3alK-3aKa3yuKa.

PykxoBoauTenu mpoekToB OOBIMHO OO0s3aHbl CaMM MOJOMpaTh MCIOJHUTENEH ISl CBOMX
npoekToB. B wuaeanbHOM ciydae nNpogecCHOHAIbHBIH YPOBEHb HCIOJHUTENEH JIO0JKEH
COOTBETCTBOBATh TOH paboOTe, KOTOPYIO OHM OyAyT BBINOJHATH B XOJ€ pealu3aldd MPOEKTa.
OpHako BO MHOTHMX Cy4asiX pyKOBOJIUTENIN TOJIKHBI [OJIaraTbCsl HA KOMaHy pa3pabOTYUKOB,
KOTOpass jajeka oT wuneanbHo. Takasg cuTyauus MOXeT ObITh BbI3BaHA CIIEAYIOIIMMU
NpUIHHAMU:

1. Bro[pkeT mpoekTa He MO3BOJISET NPUBJIEYb BhICOKOKBATU(HUIIMPOBAHHBIN MepcoHal. B
TaKOM CJTy4ae 32 MEHBUIYIO TUIaTy MPUBJICKAIOTCS MEHEee KBATM(UIIMPOBAHHBIC CTICIUAIACTHI.

2. bbIBaloT cUTyaluM, KOTJa HEBO3MOXHO HaWTH CIEUUAIUCTOB HEOOX0IUMOMN
KBaJTM(HUKAMA Kak B CaMOW OpraHU3alMu-pa3paboTdnMke, Tak W BHe ee. Hampumep, B
opraHu3anuu "Iydmye Jou" MOTYT ObITh YK€ 3aHSTHI B IPYTUX MTPOEKTaX.

3. OpraHuzanusi Xo4eT MOBBICHTh NMPOQECCHOHATIBHBIN YpPOBEHb CBOMX pPabOTHHUKOB. B
9TOM Cllyyae OHa MOXXET NpPHUBJIEYb K YYacTHIO B IPOEKTE HEOMNBITHBIX WJIM HEAOCTATOYHO
KBaJTM(PHUIMPOBAHHBIX pAaOOTHUKOB, YTOOBI OHU MPHOOPETN HEOOXOAUMBIH OMBIT U MOYYHIIHCH Y
6oJ1ee OIBITHBIX CIELUATNCTOB.

Takum 00pa3oM, MOUYTH Bcernaa moadop CIEUATUCTOB ISl BBHITIOJHEHUS MPOEKTa MMEET
OIpeJieIeHHbIe OIpaHMYEHMsI U HE SBJSIETCA CBOOOAHBIM. BMecTe ¢ TeM HE0OX0OUMO, YTOObI
XOTS OBl HECKOJNIBKO WICHOB TpPYNIBl pa3pabOTUYMKOB HMMEIH KBAJTU(PHUKAIMIO W  OIIBIT,
JIOCTaTOYHbIE JUIs pabOThl HAJl JaHHBIM MPOEKTOM. B IpOoTHBHOM Cilydyae HEBO3MOXKHO M30€XaTh
ommbok B pazpadotke I10.

PykxoBoauTens mpoexta 0ObIYHO 00sI3aH MOCHUIATh OTYETHI O XOJ€ €r0 BBIMOJIHEHUS Kak
3aKa34nKy, TaK M TOJPATHBIM OpPraHU3alUsAM. DTO JOJDKHBI OBITh KpaTKHE JOKYMEHTHI,
OCHOBaHHbIE Ha MH(OpMAIMH, U3BJIEKaeMOI U3 MOAPOOHBIX' OTYETOB O NpoekTe. B aTux oTuerax



JI0JDKHA OBbITh Ta uHGpOpMaNMsi, KOTOpas IO3BOJIIET YETKO OLEHHUTh CTENEeHb TOTOBHOCTH
C03/1aBa€MOI'0 IPOrPaMMHOTO MPOIYKTA.

B pamkax kypca «CucTeMHasi MHKEHEPUS» BBIACIEHBI CIEIYIOIIUE PO B TPYMIE IO
paspabotke I10:

PykoBoauTens — o01iee pyKoBOACTBO MPOEKTOM, HATMCAHUE IOKYMEHTAIIUU, OOIEHHUE ¢
3akazuukom I10;

CucTeMHBIM aHaTUTUK — pa3paboTKa TpeOoBaHUH (COCTaBICHHE TEXHUYECKOTO 3aJaHMs,
MMPOEKTa MPOTrPAMMHOTO 00ECIICUEHU);

Tecrep — cocTaBieHue IUIaHa TECTUPOBaHMA M aTTectanuu rotosoro [10 (mpoaykra),
COCTaBJIEHUE CIIEHApUsl TECTHUPOBaHMs, 0a30BbIil MpUMep, MPOBEAECHNE MEPOIPUITHIA 1O IUIaHy
TECTUPOBAHUS;

Pazpabotunk —  MoOAenMpOBaHHME  KOMIIOHEHT MpPOTpaMMHOro  obOecredyeHus,
KOAMPOBAaHHUE.

Ili1annpoBaHue NpoeKTa pa3padOTKH MPOrPaMMHOIO o0ecriedeHust

O¢¢dexTuBHOE ynpaBiIeHHWE MPOrPaMMHBIM TPOEKTOM HANpsAMYI0 3aBUCHT  OT
NPAaBWJIBHOTO IJIAHUPOBAaHUS padOT, HEOOXOAMMBIX Ui €ro BbIMONHEHHUsA. [lnman momoraer
PYKOBOJUTENIO MPEABUIECTh MPOOIEMbI, KOTOPblE MOT'YT BO3HHUKHYTh Ha KaKuUX-THOO 3Tamax
co3nanus [1O, u pa3paborarth MpPEeBEHTHUBHBbIE MEPHI I UX MPEAYNPEXKICHUS WIH PEIICHUS.
[Inan, pa3paGoTaHHBII Ha Ha4yaJbHOM JTale MPOEKTa, pPacCMATPUBAETCS BCEMHU €ro
y4aCTHUKaMU KakK pPYKOBOJSIIUN JIOKYMEHT, BBIIIOJIHEHHE KOTOPOIO JOJDKHO IPUBECTU K
YCHEIHOMY 3aBEpIICHUI0 IPOEKTa. OTOT IE€PBOHAYAIBHBIA IIAH JOJDKEH MAaKCHMajbHO
1OJIpOOHO OMKCHIBATH BCE ATAIBI pealu3aliy IPOEKTa.

[Ipouecc nnaHMpoBaHUS HAYMHAETCS, MCXOIS U3 ONMCAHMS CUCTEMBI, C ONPEIECICHHUS
IPOEKTHBIX OrpaHWYEHUH (BPEMEHHbIE OTPaHUYEHHUS, BO3MOXKHOCTH HAJIMYHOIO IIEpCOHAIa,
OIOJKETHBIE OTPAHUYEHUS U T.J.). DTH OIPAaHUYEHUS JIOJKHBI OINpPENCNIATHCS MapajliesbHO C
OLICHMBAHMEM IPOEKTHBIX MapaMeTpoOB, TaKUX KaK CTPYKTypa M pa3Mep MpOeKTa, a TakKke
pacripenenenueM (QyHKIUH Cpeau UCHOJHUTENEH. 3aTeM ONpeneNsioTcs ATalbl pa3paboTKu U
TO, KaKue pe3yJIbTaThl JOKyMEHTAllUs, MPOTOTUIBI, MOJCUCTEMBl WM BEPCUM MPOTPaAaMMHOIO
NOpOJAYKTa) MAOJDKHBI OBbITH MOJYYEHbI [0 OKOHYAHMM JTHX »dTanoB. Jlanee HaumHaercs
UKJIMYecKasi yacTh IulaHupoBaHus. CHavana paspabaTsiBaercs rpaduk padoT MO BHIIOJHEHHUIO
NPOEKTa UM JTaeTcs pa3pellieHre Ha MpoI0JKEHUE UCTIONIb30BaHUs paHee CO3aHHOro rpaduka.
[Tocnie 3TOrO0 MPOBOAUTCS KOHTPOJIb BBHIMOJIHEHUSI PabOT U OTMEUAIOTCS PACXOXKIACHUS MEXIY
peaIbHBIM U IUIAHOBBIM XOJI0OM paloT.

Jlanee, mo Mepe TOCTYIUICHHSI HOBOW HH(GOpMAIMA O XOJE BBHIMOJIHEHHUS TPOEKTA,
BO3MOXEH NEePecMOTpP NEepBOHAYAILHBIX OLIEHOK MapaMeTpoB MPOEKTa. JTO, B CBOIO O4yepenb,
MOXET TPHBECTH K W3MEHEHHI0 Tpaduka pabor. Ecnmm B pesynmprare 3THX HW3MEHEHHH
HapyIIAlTCsl CPOKU 3aBEPILEHHs] MPOEKTa, TOJDKHBI ObITh MEPECMOTPEHbI (M COTIACOBaHbI C
3aka3uynkoM [1O) npoekTHbIe OrpaHUYEHUS.

KoHeuHo, GONBIIMHCTBO PYKOBOAMTENEH MPOEKTOB HE OYMAIOT, YTO pealu3alus HX
MIPOEKTOB MPOMUJIET IIIAJIKO, 0e3 BCAKUX mpodiemM. JKenaTebHO OnmucaTh BO3MOKHBIE MPOOIEMBI
ele 710 TOro, Kak OHU MPOSBAT ce0s B XOJ1€ BBINOIHEHUS npoekTa. [loaTomy sydie cocTaBisTh
"meccumuctuueckue" rpaguku pabort, yem "ontumuctuueckue"'. Ho, KOHEYHO, HEBO3MOKHO
IOCTPOMUTH IJIaH, YYUTHIBAIOUIMHA BCE, B TOM 4YHCIE CllydyaiiHble, NMPOOJEMbl M 3aIep>KKU
BBIMIOJIHEHUSI MPOEKTA, MO3TOMY M BO3HUKAET HEOOXOAMMOCTh NEPUOAMYECKOTO MepecMoTpa
HPOEKTHBIX OTPAHUYEHUH U ATANOB CO3JaHUs IPOrPAMMHOTO MTPOAYKTA.

[Inan mpoekTa IOJKEH YETKO I0Ka3aTh PECypehl, HEOOXOAUMBIE IS pean3aluu
IpOEKTa, pasjieieHue paboT Ha 3Tambl M BPEMEHHOM rpaduK BBINOJHEHHs 3THX 3TanoB. B
HEKOTOPBIX OpPraHM3alMAX IUIaH NPOEKTa COCTABISAETCS KaK €JUHBbIA JOKYMEHT, Coaep Kallui
BCE BUJbI IUIAHOB, ONMCAaHHBIX BbIlIe. B Apyrux ciydasx IUIaH HPOEKTa OMHUCHIBAET TOJIBKO
TexHooruueckuil npouecc cozganus [10. B Takom 1uiane 00s3aTeabHO IPUCYTCTBYIOT CCHUIKU
Ha IJIaHbl JPYTUX BUJOB, HO OHU pa3pabaThIBAIOTCS OT/AEIBHO OT IJIaHA MPOEKTa.



Jleranu3anuusi IUTAHOB TIPOEKTOB OYEHb PA3HUTCS B 3aBUCHMOCTH OT THIIA
pa3pabaThiBa€MOTO MPOTPAMMHOTO TPOAYKTAa W OpraHm3anuu-pazpadborumka. Ho B mro6om
cirydae OOJIBIIMHCTBO TUIAHOB COJIEPKaT CIEIYIOIIUE pa3aebl.

1. Beenenne. Kparkoe omnmncaHue 1ened TMpPOEKTa M MPOEKTHBIX OTrpaHUYCHUI
(Or0KETHBIX, BpDEMEHHBIX U T.JI.), KOTOPbIE BaXHbI JUISl YIIPABJICHUS IIPOSKTOM.

2. Opranuzanusi BbITIOJHEHHWsT TipoekTta. Ommcanue cmocoba mogdopa KOMaHIIbI
pa3paboTYMKOB U pacrpeeseHne 00s3aHHOCTeH MEX Ty YWieHAMH KOMaH/Ibl.

3. Ananu3 puckoB. OmnucaHue BO3MOXXHBIX IPOEKTHBIX PHCKOB, BEPOSITHOCTH HX
NPOSIBJIIEHUS U CTPATETrni, HANPaBJICHHBIX HA X YMEHBIICHHUE.

4. AnmapaTHble W TMPOTPaMMHBIE PeCypchl, HEOOXOJUMBIE ISl peau3allid IPOEKTa.
[lepeyenp anmapaTHBIX CPEACTB U MIPOIPAMMHOTO OOeceueHus, HEOOXOMMOTo ISl pa3paboTKu
IporpaMMHOro mnpoaykra. Eciu anmapatHele cpencTBa TpeOyeTcsl 3aKymnaTh, MPUBOAUTCA HX
CTOMMOCTBH COBMECTHO € TPapUKOM 3aKyIKH U OCTaBKU.

5. Pazbuenue pabor Ha ostambl. [lpomecc peamusanuu mNpoekTa pa3OWBaeTCs Ha
OTJeNIbHBIE MPOLECChI, ONMPEIEAIOTCS ATallbl BBINOJHEHUS IMPOEKTa, MPUBOIUTCS OMHUCAHUE
pe3ynbTatoB ('BbIX0A0B") Ka)KI0T0 3Tana U KOHTPOJIbHbIE OTMETKH.

6. I'padux pabot. B 3TOM rpaduke oToOpaxaroTcs 3aBUCUMOCTH MEXAY OTACIbHBIMHU
npoueccamu (3Tanamu) paspadotku [10, oueHkH BpeMEHH WX BBIIIOJHEHUS U pacrpeiesieHue
YJICHOB KOMaH/Ibl pa3pabOTYMKOB 110 OT/EIbHBIM JTalaMm.

7. MexaHu3mMbpl MOHUTOPHMHIa W KOHTPOJS 3a XOJOM  BBINOJHEHUS IPOEKTA.
OnuchIBatOTCS MPeI0CTaBIsIeMble PYKOBOIUTENIEM OTUETHI O X0JI€ BBIITOJHEHHS paboT, CPOKU MX
IIPEIOCTABIIEHUS, a TAK)KE MEXaHU3Mbl MOHUTOPUHIA BCETO MPOEKTA.

[Inan pomkeH peryssipHO IepecMaTpuBaThbCs B Ipoliecce peanu3auuu npoekta. OmHu
4yacTHU IUIaHa, Hampumep rpaduk padoT, U3MEHSIOTCS 4acTo, Apyrue Oosee craOwibHbL. s
BHECEHUsI M3MEHEHUH B IUIaH TpeOyeTcs chenuanbHas OpraHu3anus JOKYMEHTOIOTOKa,
MO3BOJIAOIIAs OTCICKUBATH 3TH U3MEHEHHUSI.

OO0mme cBegenns o TpedOBaHUAX K MHGPOPMALIMOHHBIM CHCTEMaM

[IpoGnembl, KOTOpbIE NPHUXOAWUTCS pellaTh CHEIHAJINCTaM B IPOLECCe CO3/AaHUA
OpOrpaMMHOro oOecreyeHus, O4eHb cloXHbl. [Ipupona sTMX mpobieM He Bcerga ScHa,
0CcOOEHHO ecnu paspabaTbiBacéMas IPOrpaMMHasi CHCTEMa HWHHOBAIMOHHas. B dacTHOCTH,
TPYyAHO 4YETKO ONMCaTh TE JEHCTBUS, KOTOpPbIE [OJDKHA BBINOJHATH cucTeMa. OmnucaHue
(YHKIIMOHATIBHBIX BO3MOKHOCTEM M OTpaHMYEHHUM, HAKJIa/IbIBA€MbIX Ha CHCTEMY, Ha3bIBaeTCs
TpeOOBaHUSAMH K 3TOH CHUCTEME, a caM Ipolecc (OPMUPOBAHUS, aHATIN3A, JOKYMEHTUPOBaHUS U
NPOBEPKH ITHX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH M OTPAaHUYCHHUN — Pa3pabOTKON TpeOOBaHMIA.

TpeboBanus moapas3enaoTCs Ha MOJIb30BATENbCKUE M cUcTeMHbIe. [lonb3oBaTenbckue
TpeOOBaHUSI — OSTO ONHCAHUWE HAa ECTECTBEHHOM s3blIKe (IUIOC TMOSACHSAIOIINE HUarpaMMbl)
(yHKUMH, BBIMOJHSAEMBIX CHUCTEMOM, W OrpaHUYEHUH, HakiaapiBaeMblx Ha He€. CHcTeMHbIe
TpeOOBaHUSI — STO ONMHCAHUE OCOOCHHOCTEW CHUCTEMBI (apXUTEKTypa CHUCTEMBI, TPeOOBaHHUS K
napamerpam o00pynoBaHUA U T.J.), HEOOXOAUMBIX JUIs 3((GEKTUBHON peayn3aluu TpeOoBaHUM
H0JIb30BATEIA.

IlepBble m1aru mo pa3padorke TpedGOBaHUI K HHPOPMAIMOHHBIM CHCTEMAM -
aHAJIM3 OCYIIeCTBUMOCTH

Pa3pabotka TpeboBaHuil — 3TO MPOIECC, BKIIOYAIOMIUNA MEPONPUITUS, HEOOXOIUMbBIE
o1 CO3JaHud MW YTBCPXKIACHUA JOKYMCHTA, COACPIKALICTO cneumbuxauu}o CUCTCMHBIX
TpeOoBaHuil. J{7s HOBBIX MPOrPaMMHBIX CHUCTEM MpOLECC pa3paboTKu TpeOOBaHHM JOJKEH
HAUYMHATBHCS C aHaJu3a ocyllecTBUMOCTH. Havamom Takoro aHaiusa siBisieTcsi oOliee onucaHue
CUCTEMBI M €€ Ha3HAUYCHHUS, a Pe3yJIbTaTOM aHajln3a — OTYET, B KOTOPOM JIOJKHA OBITh YeTKast
pEeKOMEHIaNus, TPOJODKATh WM HET Mporecc pa3paboTKH TpeOOBaHUN MPOCKTUPYEMOM
cuctembl. JlpyruMu cIOBamH, aHalu3 OCYIIECTBUMOCTHU JIOJDKEH OCBETHTH CIEAYIOLIUE
BOIIPOCHI.



1. OtBevaer 1nu cucremMa oOOmMMM U OW3HEC-LEISIM OpraHu3alMU-3aKa3uyuKka |
opraHu3auu-pa3padoTanka’?

2. MOXHO JM pealu30BaTh CHUCTEMY, HUCIOJb3Yys CYIIECTBYIOIIME HAa JAHHBIH MOMEHT
TEXHOJIOTHH U HE BBIXO/IS 3@ MPEEbl 3aJaHHOW CTOUMOCTH?

3. MoxHO aM OOBEIUHUTH CHCTEMY C JAPYTUMH CHCTEMaMH, KOTOpBIE YXKe
IKCTUTYaTUPYIOTCS?

Kputnueckum siBisercss Bompoc, OyAeT JHM CHCTeMa COOTBETCTBOBATH IENSIM
opranuszanuu. Eciau cucreMa He COOTBETCTBYET STUM IIENIIM, OHa HE NPEACTaBIseT HUKAKON
LIEHHOCTH JJIsl OpraHu3aiuu. B To jxe BpeMs MHOTHE OpraHu3aluy pa3padbaThiBalOT CUCTEMBI, HE
COOTBETCTBYIOIIME MX LIEJSAM, JIMOO HE COBCEM SICHO MOHMMAas 3TH LU, JUOO O] BIUSHUEM
HOJUTUYECKUX MU OOLIECTBEHHBIX (PAKTOPOB.

BoinonHenue aHanmmza OCYLIECTBUMOCTH BKJIIOYaeT cOOp M aHanu3 MHPOpMaLUU O
Oyaymiell cucTeMe M HalMCaHHE COOTBETCTByoLIero oryera. CHayana cielyeT ONpeAeiuTb,
Kakasi MMeHHO HH(popmanus He0OX0aUMa, YTOObl OTBETUTh HA MOCTaBJICHHBIE BBIIIE BOMPOCHI.
Hanpumep, 3Ty nH(popMaIio MOKHO MOTYYUTh, OTBETUB Ha CIIEYIOLIEE:

1. Yto mpowusoiiieT ¢ opraHu3anuen, eciu cucreMa He OyIeT BBeJleHa B KCIUTyaTaluio?

2. Kakue Tekyue npoOyieMbl CYLIECTBYIOT B OpraHM3allMM M KaK HOBas CcHCTEMa
MOMOXET UX PELIUThH?

3. Kakum o6pazom cuctema OyAeT criocoOCTBOBATh LiesiM Ou3Heca?

4. Tpebyet 1 pa3pabOTKa CUCTEMBI TEXHOJIOTHH, KOTOpas 10 3TOr0 HE MCIIOJIh30BaIach
B OpraHu3anuu?

Jlanee HEOOX0IMMO ONPEAETUTh UCTOYHUKN UH(DOPMALIMU. DTO MOTYT OBITH MEHEKEPHI
OTJIENIOB, IIe€ cUCTeMa OyJeT MCIIOJb30BaThCs, Pa3padOTUYUKKU MPOrPAaMMHOI0 OOEeCIeyeHHUs,
3HAKOMBIE C TUIIOM OyayIIel CUCTEMBI, TEXHOJIOTH, KOHEUHBIE 110JIb30BATEIN U T.1.

Ilocne o0paGoTku coOpaHHOM uWHGOpPMAMK TOTOBUTCS OTYET IO  AHAIMU3Y
OCYIIECTBUMOCTH CO3/IaHUSI CUCTEMBI. B HEM JOKHBI ObITh 1aHbl PEKOMEHAAIMN OTHOCUTEIBHO
IOPOJIOJKEHUsT Pa3pabOTKH cHUCTeMbl. MoryT ObITh MpPEUIOKEHbl W3MEHEHMs OrojKeTa u
rpajguka pabOT MO CO3AHUIO CHCTEMbl WU TPEAbABIECHBI 0ojiee BBHICOKHE TpeOOBaHUS K
CUCTEME.

METO/bI YIIPABJIEHUSA KAYECTBOM ITPOEKTUPOBAHUA
NHO®OPMAIIMOHHBIX CUCTEM

Ili1anupoBaHue MpoeKTa

YrpasiieHue MporpaMMHBIM MPOEKTOM 3aBHCHUT OT MPABHJILHOTO TUTAHUPOBAHHS PadoT,
HEOOXOJMMBIX JUIsl €ro BBINOJHEHHUA. [lmaH momMoraeT MeHeIKepy MpenBUIETh MPOOIEMBbl,
KOTOpbIE MOTYT BO3HUKHYTh Ha Kakux-Tubo »drtamax cosmanus [IO, u paspaborathb
IPEBEHTUBHbIE MEpPbI I WX MpeAynpexaeHuss wnu pemieHus. [lnan, paszpaboTaHHbIi Ha
HAaYaJlbHOM JTare TPOEKTa, pacCMaTPUBAETCS BCEMH €ro YYaCTHHKAMH KaK PYKOBOMISIIUN
JIOKYMEHT, BBIIIOJIHEHHE KOTOPOTO JOJIKHO MPUBECTH K YCIEIIHOMY 3aBEPUICHHUIO POEKTa. DTOT
MEepPBOHAYAIBHBIN TUTAH JIOJDKEH MaKCHMAalbHO TOJPOOHO OMHUCHIBATH BCE JTAlbl peaiu3alud
npoekta. Kpome pa3zpaboTku raHa npoeKkTa, Ha MEeHepKepa JOKUTCS 0043aHHOCTh pa3paboTKu
JPYTUX BUJOB IUIAHOB. DTHU BHUJIBI IUIAHOB KPAaTKO OMMcaHbl B Tabiuue 3.1.

B nmuctunre 1 nokaszan nporuecc miaanupoBanusi co3ganus [10 B Buge ncesnokoaa. 31ech
CIeNaH aKIEHT Ha TOM, YTO IUIAHMPOBAHHME — 3TO HUTEpPaAlMOHHBIN mporecc. [lockombky B
MPOIECCE BBITIOJHEHUS IMPOEKTA IMOCTOSHHO MOCTyNaeT HOBas HWH(OpMaIwMs, TUIAH JIOJDKEH
pEryIsIpHO TIepecMaTpuBaThcs. BakHBIMU (aKTOpaMu, KOTOPBIC MTOJDKHBI YUYUTHIBATHCS TPH
pa3paboTKe TIaHa, SBISIOTCS (PUHAHCOBBIE W JICJIOBBIE 00s3aTeNIbCTBA opraHu3anuu. Eciu oHn
U3MEHSIOTCS, 9T U3MEHEHHsI TaK)Ke JOJDKHBI HAMTH OTpakeHHE B TIJIaHe padoT.

Tab6nuna 3.1 - Buas! mianos

| IInan | Onucanue




IInan kauecrBa OnuchiBaeT CTaHAAPTBI M MEPONPUATHS MO TMOJJEPKKE KauecTBa
paspabareiBaemoro 110

[Inan aTrecTanun OmnuceiBaeT crnocoObl, pecypchl U MepedyeHb padoT, HEOOXOTUMBIX IJIs
aTTeCTalluU MPOTrPaMMHON CHCTEMbI

[Tnan  ynpasienus | OMECBHIBAET CTPYKTYPY M MPOIECCHI YIPABICHUS KOHPUTYpanueit
KOH(UTyparmen

[nan [Ipemtaraer maH MEPONIPUATHN, TPEOYIOMUXCS Tl conpoBoxkaeHust [10
conpoBoxaenus [10 | B mpouecce ero skciiyarauud, a TakkKe pacdyeT CTOMMOCTHU
COIIPOBOXJACHUS U HEOOXOMMBbIE JJIsl ITOT'O PECYPChI

HJ'IaH 110 OHI/ICI)IBaeT MepOHpI/IﬂTI/Iﬁ, HaHpaBHCHHLIC Ha ITIOBBIIIICHHUC
yIpaBJICHUIO KBaJIM(DHUKALIMK YWICHOB KOMaH bl pa3pad0TYHKOB
IEPCOHAIOM

JIuctunr 1. IIponecc niiaHMpoBaHUs MPOEKTA

OmnpeneneHre NPOEKTHBIX OrpaHUYEHHUH

[lepBoHayanbHas OIlEHKA apaMeTPOB MIPOEKTa

OmnpezeneHue 3TanoB BHITOJIHEHUS POEKTA U KOHTPOJIBHBIX OTMETOK
while noka npoexT He 3aBepUINTCS UK HE Oy1eT OcTaHOBJIEH loop
CocraBnenue rpaduka padbot

Hauano BeimonHenus pabot

O’xuiaHue OKOHYAHUS 04epeHOro ATarna paboT

OTcnexuBaHue X0/1a BBINOJIHEHUS paboT

IlepecMOTp OLIEHOK NMapaMETPOB IPOEKTA

N3menenune rpaduka padbot

IlepecMOTp MPOEKTHBIX OrPAHUYECHUI

if (Bo3nmkia mpoOaema) then

[lepecMOTp TEXHUYECKUX MM OPraHU3aLMOHHBIX TAPaMETPOB MPOEKTa
end if

end loop

KoHTpoJibHBIE 0TMETKH 3TAaNOB padoT

Menemxepy s opranuzaiuu nporecca coznanus 110 u ynpaBieHus UM HeoOXxoauma
uHpopMmarus. [Tockonbky camo mporpaMMHOE OOecreueHHe HeOCsI3aeMo, 3Ta YIpaBlIeHYeCcKas
UHPOPMALIUS MOKET OBITH IMOJTydeHa TOJIBKO B BHJIE JJOKYMEHTOB, OTOOPaKAIOIIUX BBHITIOJTHEHUE
OUYepeIHOTOo 3Tamna pa3paboTKu MPOrpaMMHOTO poAykTa. bes aToit nHbopMaIuu HeNb3s CyIUTh
O CTENEeHM TOTOBHOCTH CO3[aBa€MOr0 MPOAYKTAa, HEBO3MOXKHO OLIEHUTh IPOU3BEICHHbIE
3aTpaThl WIM U3MEHUTH Tpaduk padoT.

[Ipy nmaHupoBaHMM TpoOIlEcCa ONPEAEHSAIOTCS KOHTPOJBHBIE OTMETKH—  BEXH,
OTMEYAIoNIe OKOHYAHWE OMpPENEJICHHOro 3Tamna padotr. (s Kakaoi KOHTPOJIBHONH OTMETKH
CO3/1a€TCs OTYET, KOTOPBIM MPENOCTABIAETCS PYKOBOJACTBY MPOEKTa. DTU OTYETHI HE JOJIKHBI
ObITh OONBIIMMU OOBEMHBIMU JOKYMEHTAMHU; OHHU JOJDKHBI TOJIBOAUTH KpaTKUE HWTOTHU
OKOHYAHUS OTJEIbHOIO JIOTMYECKU 3aBEPLIEHHOrO 3Tana MPOEKTa. JTalOM HE MOXKET ObITb,
Hanpumep, "Hammcanme 80% koma mnporpamMm", TMOCKOJIBKY HEBO3MOXXHO IPOBEPUTH
3aBeplIeHe Takoro "3rama'; KpoMe Toro, noJoOHas nHpopMalus IPaKTUUECKU Oecrose3Ha s
yIOpaBlIeHUs, MOCKOJNbKY 3/1eCh He OToOpa)kaeTcs CBsA3b 3TOro "stama" ¢ APYTUMHU 3TaraMu
coznanus [10.

OOBIYHO TO 3aBEepUICHHMH OCHOBHBIX OOJBIIMX JTaloB, TaKMX Kak pa3paboTka
cnenn(uKanuy, MPOSKTUPOBaHUE M T.II., 3aka3uumky I[1O mpenocTaBistoTCs pe3yiabTaThl MX
BBIMIOJIHEHMSI, TaK Ha3blBAEMble KOHTPOJBHBIE MPOEKTHBIE JJIEMEHTh. JTO MOXET ObITh
JOKYMEHTAIUsl, MPOTOTUIl HPOTPAMMHOTO TPOJYKTa, 3aKOHUeHHbIe moacuctemsl [10 u T1.1.
KoHTposibHble MPOEKTHBIE 3JEMEHTHI, IpeaocTaBisieMble 3aka3zunky I10, moryT coBmamath ¢




KOHTPOJIbHBIMH OTMETKaMH (TOYHEEe, C pe3yJbTaTaMu BBINOJIHEHUsl Kakoro-nubo stama). Ho
oOpaTHOe yTBep)kJeHue HeBepHO. KOHTpOibHBIE OTMETKM — 3TO BHYTPEHHHE IPOEKTHbHIE
pe3yNbTaThl, KOTOPHIE UCTIOIB3YIOTCS JJI1 KOHTPOJIS 32 XOJIOM BBIIIOJIHEHHS NIPOEKTA, U OHU, KaK
MIPaBUJIO, HE MPEAOCTABIIAOTCS 3aKazunKy [10.

Jlnst ompeneneHus KOHTPOJBHBIX OTMETOK Bech mporecc co3nanus 1O nomxeH ObITh
pa3OuT Ha OTHENbHbIE 3Talbl C YKa3aHHBIM "BBIXOJOM" (pe3yJbTaToOM) Ka)XJOro JTarma.
Hanpumep, Ha pucynke 3.1 nokasansl 3Tansl pa3padoTKu cnenndukanuy TpeboBaHMid B ciyyae,
KOI'/ia JUisl €€ MPOBEPKH HCMOIb3YeTCsl MPOTOTUI CUCTEMBI, a TaK)Ke MPEACTAaBIECHbI BHIXOIHBIE
pe3yabTaThl (KOHTPOJbHBIE OTMETKH) KaXXIOro HTama. 37ech KOHTPOJBHBIMHU MPOEKTHBIMH
3JIEeMEHTaMU SBJISIOTCS TpeOoBaHMs U crieruuKanus TpeOOBaHHM.

AHAnd
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Mona30earenes e l Mpooxr CucTemHpe
Orse1 ‘ 1pebonanim ll Orver i | aprmexnypy TpefoBaHmR I
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Pucynok 3.1 Drambl mporecca pa3paboTKu crieruuKanim

I'paduk pador

CocraBnenue rpaduka - OJHAa M3 CaMbIX OTBETCTBEHHBIX pPabOT, BBIMOJHAEMBIX
MEHE/DKEPOM TPOEKTa. 3/1eCh MEHEIKEp OICHWBACT JUIMTEIBHOCTh MPOEKTa, OIpeNesieT
pecypchl, HEOOXOAMMBIE JIJISl peaTM3allii OTACIBHBIX ATANOB PabOT, U MPEACTABISIET UX (ITaIIbI)
B BHUJEC COIJIACOBAHHOM TMOCJeA0BaTeNbHOCTU. Eciaum JaHHBI TpOeKT MoA00eH paHee
peann3oBaHHOMY, TO TpaduK paboT MOCIEAHETO MPOEKTAa MOXKHO B3SITh 32 OCHOBY JUIsl JAHHOTO
npoekta. Ho 3areM cremyeT ydecTb, YTO Ha OTIENBHBIX 3Talax HOBOTO IPOEKTa MOTYT
UCIIOJIb30BATHCS METO/IBI U TIOJIXObI, OTJIMYHBIE OT MCIIOIb30BAHHBIX paHee.

Ecnu mpoekT sBisieTcss MHHOBAIIMOHHBIM, TEPBOHAYATIBHBIC OIEHKU JIUTEIBHOCTH H
TpeOyeMbIX PEecypcoB HaBepHsKa OyAyT CIMIIKOM ONTUMUCTHYHBIMH, JaK€ €ClId MEHEIKep
HOIBITAETCS MPETyCMOTPETh BCE BO3MOXHBIE HEOKUIAAHHOCTU. C 3TOM TOYKU 3pEHUS MPOESKTHI
co3nanusa [1O He oTnmuaroTca OT OOJMBUIMX WHHOBAIIMOHHBIX TEXHUYECKUX MPOoeKToB. HoBble
a’poropThl, MOCTBI W JaXX€ HOBbIE aBTOMOOWJIM, KaK IpaBWJIO, TMOSBISAIOTCS TO3Ke
NEPBOHAYAILHO OOBSIBICHHBIX CPOKOB MX CIA4M WJIHM MOCTYIJICHHUS HAa PHIHOK, YeEMY MPUYHMHON
SIBJISIFOTCS] HEOXKUIAHHO BO3HUKIINE MPoOiIeMbl U TpyAHOCTU. VIMEHHO mo3ToMy rpaduku padbot
HEOOXOJAMMO TIOCTOSIHHO OOHOBJIATH IO MEpE IOCTYIUICHHsT HOBOW HWH(MOpPMAIMU O XOJIe
BBITIOJTHEHHMSI TIPOCKTA.

B npornecce cocraBnenus rpaduka (pucyHok 3.2) Becb MacCUB padboOT, HEOOXOAMMBIX TSI
peanu3anyy MpoeKTa, pa3dMBaeTCs Ha OTIENbHBIC ATANbl U OLIGHUBACTCS BpeMs, Tpedyromeecs
JUISL BBITIOJTHEHUS Kax10ro 3Tana. OObIYHO MHOTHE 3Tallbl BRIMOIHIIOTCS NapajuienbHo. ['paduk
paboT MODKEeH HpeaycMaTpuBaTh 3TO W PACHpPEICNsATh MPOU3BOIACTBEHHBIE PECYpPCHI MEXITY
HUMHU HaunOosiee ONTHUMaJbHBIM 00pa3oM. HexBaTka pecypcoB Juisi BBIIIOJIHEHUS KaKOTO-IH00
KPUTUYECKOTO dTara - 4acTas IpuIruHa 3aJePKKU BHITIOTHEHHS BCETO MPOCKTA.

JUIMTeNbHOCTh 3TANoOB OOBIYHO JOJKHA OBbITh HE MeHblle Henenu. Ecnu ona Oyaer
MEHBILIE, TO OKa)XETCSl HIDKE TOYHOCTH BPEMEHHBIX OIICHOK 3TaloB, YTO MOXET MPHUBECTH K
yacToMy mnepecMoTpy Tpaduka pabor. Taxxke menecooOpa3HO (B acmekTe YIpaBlIeHUS
MPOEKTOM) YCTAaHOBHTh MaKCHMAIBbHYIO JJIUTEIBHOCTH 3TAllOB, HE MpeBbImarnlyo 8 unu 10
Henenb. Eciim ecTh ATambl, HMeronre OOJBINYI0 JIUTEIBHOCTh, UX CIENyeT pa3OWUTh Ha JTambl
MEHBIIICH JUTUTETHHOCTH.

[Ipu pacueTe UIMTENBHOCTH ITAIIOB MEHEDKEP JOJDKCH YYHUTBHIBATH, YTO BBHITIOJHEHUE
ar060ro stana He obonaeTcs 6e3 OONIBIINX WM MAJIEHBKUX MPOo0JIeM U 3azepkeK. PazpaboTunku
MOTYT JIOMYCKaTh OMIMOKU HJIM 33JePXKHBATh CBOIO PabOTy, TEXHHUKA MOXXET BBIUTH U3 CTPOS



au0o0 ammapaTHbIE WM HPOTrpaMMHBIE CPEIACTBA MOIJCPKKH Ipolecca pa3pabOTKH MOTYT
MOCTYNIUTh C omo3faHueM. Eciu mpoekT MHHOBALMOHHBIA M TEXHMYECKU CIIOXKHBIN, 3TO
CTaHOBUTCSA JIOTIOJIHUTENILHBIM (PAKTOPOM MOSBICHHS HETIPEIBUICHHBIX MPOOJIEM U YBEJINYCHUS
JUINTEIBHOCTHU pean3alii MPOeKTa 110 CPaBHEHHUIO C IEPBOHAYAIbHBIMH OL[EHKAMHU.

TpedoBanus k 1O

Ill/larpaMMbl MmpoueccoB 1 BPEMEHHBIC THAarpaMMbl

OueHka

pecypoos
LR 3Tanoa J)

Coanawme
[ padinca
patar /.

Onpenenenmne
JARACHMEX
atanca

Pacnpeqenenne
nencoHana
Mo aranam

Pucynok 3.2 Tlpornecc cocraBienus rpaduka padot

Kpome BpeMeHHBIX 3aTpaT, MEHEIKEep [OJKEH pacCUUTaTh JPYrHe peCypChl,
HEOOXOJMMBIE JJI YCICIIHOTO BBIMIOMHEHUs Kakaoro srtana. OcoOblil BUII pecypcoB — 3TO
KOMaH/1a pa3paboTUMKOB, MPUBIICYCHHAs] K BBIMOJHEHUIO MPOeKTa. JpyruMu BUJaMu pecypcoB
MOTYT OBITh HEO0OXOJUMOE CBOOOJHOE JHCKOBOE MPOCTPAHCTBO HAa CepBEpe, BpeMs
UCIONb30BAaHUSl KaKOro-JIM0O CIEUaNbHOTO O0OpyIOBaHUS H OIO/DKETHBIE CpeAcTBa Ha
KOMaHIMPOBOYHBIC PACXOJIBI IEPCOHANA, paOOTAIOIIETO HAJl IPOSKTOM.

CymiecTByeT Xopolliee SMIUPUUECKOE MPABUIIO: OLIECHUBATh BPEMEHHBIE 3aTPaThl TaK, KaK
OyJITO HUYErOo HEMPEIBUIECHHOTO U '"MJIOXOro" HE MOXET CIYYUTHCS, 3aT€M YBEJIHYUTH 3TH
OLIGHKH I y4eTa BO3MOXKHBIX Mpo0seM. Bo3aMokHbIe, HO TPYIHO MPOTHO3UPYEMbIE MTPOOIEMbI
CYIIECTBEHHO 3aBHUCSIT OT THUIA U TAPaMETPOB MPOEKTa, a TaKKe OT KBATH(DHUKAIIMM U OMbBITA
YJIEHOB KOMaHAbl pa3paboTynkoB. K HUCXOAHBIM pacyeTHBIM OIIEHKaM pPEeKOMEHIYyeTcs
no6aBnaTh 30% Ha BO3MOXKHBIE ITpoOsieMb! 1 3aTeM ete 20%, 9ToObI OBITh TOTOBBIM K TOMY, YTO
HEBO3MOKHO MPEABU/IETb.

I'paduk paboT mO MPOEKTY OOBIYHO NPEICTABISICTCS B BHUAEC Ha0opa AWarpaMMm H
rpaduKoB, IMOKa3bIBAIOIIUX pa3OMEHHE MPOEKTHBIX pabOT Ha ATambl, 3aBUCUMOCTH MEXAY
dTalaM¥l U pacrpeesieHue pa3padOTIHKOB 110 ITATAM.

BpemenHble U ceTeBbIe AUATPAMMBI

BpeMmennbsie W ceTeBble aUarpaMMbl TIOJIE3HBI JJIs TPEICTaBICHHUS rpaduka padoT.
Bpemennas numarpaMma mokasplBaeT BpeMsl Hayala M OKOHYAaHHS KaXJOro JsTamna M €ro
muTenbHoCTh. CeTeBast AuarpaMMa OTOOpaXkaeT 3aBUCHUMOCTU MEXAY Pa3IMYHBIMHU STanaMu
npoeKTa. DTH JuarpaMMbl MOKHO CO37]aTh aBTOMATHUECKH C MOMOIIBIO MTPOrPaMMHBIX CPEICTB
MOJIICPXKKU yIIPABICHUS HA OCHOBE WH(OPMAIINH, 3AI0KEHHON B 0a3¢ TaHHBIX MPOEKTA.

PaccMoTpuM 3Tambl HEKOEro MPOEKTa, MpPEACTaBICHHbIE B Tabiu. 2, U3 KOTOpOH, B
YaCTHOCTH, BHUJHO, uTO dTanm 13 3aBucur ot 3tama T[1. D10 3HaumT, uto 3Tam 11 momkeH
3aBEpIIMTHCS Tpexae, 4eM HauHercss stan 13. Hanpumep, na stane T1 mnpoBoautcs
KOMITIOHEHTHBIN aHalIW3 CO3/1aBaéMOr0 NPOrpaMMHOrO NPOJAyKTa, a Ha Jrtane 13 —
IPOEKTUPOBAHUE CUCTEMBI.

Ha ocHoBe mpuBeieHHBIX 3HAYEHUN JJIUTEILHOCTH TANOB U 3aBUCUMOCTH MEX]y HUMH
CTpOUTCSl ceTeBOM Trpaduk mocieaoBaTelbHOCTH 3TanoB (pucyHok 3.3). Ha atoM rpaduke
BUJHO, Kakwe paboThl MOTYT BBITIONHATHCS MapaieIbHO, a KaKWe JIOJDKHBI BBITIONHSATHCS
MOCNe0BAaTENbHO JPYT 3a JAPYroMm. OTambl 0003HAYEHbI MPAMOYrojbHUKaMu. KoHTpoibHbIE
OTMETKH M KOHTPOJIbHBIE ITPOCKTHBIE AJIEMEHTHI TTOKa3aHbl B BHJIC OBAJIOB U 0003HAYCHBI (KaK U
B Tabn. 3.2) OykBoii M c COOTBETCTBYIOIIUM HOMEpoM. JlaThl Ha JaHHOW aWarpamme
COOTBETCTBYIOT Hadally BbINOJHEHHUs dTanoB. CeTeByl0 auarpammy CcleIyeT 4YWTaTh CJeBa
HaIpaBo U CBEPXY BHU3.



Tabnuua 3.2 - Dransl npoekTa

Oran JnurensHoCTh (1HK) 3aBUCHMOCTh
T1 8

T2 15

T3 15 T1 (M1)

T4 10

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

T8 25 T4 (M5)

T9 15 T3, T6 (M4)
T10 15 T5, T7 (M7)
T11 7 T9 (M6)
T12 10 T11 (MS8)

14/7/99 15 fHed

- 15 oHe#
8 nHed
25/7/99
T6
20 nHen 1 DHen
T7 ™ Y
25/7/99 1ol 11/8/99 5/9/99
5 | M7 ) 15 prei L ;
— T10 | 10 wred
18/7/99 — ! -
T12
25 nHei
T8 { KoHel, .

Pucynoxk 3.3 CerteBast quarpaMma 3TaroB

Ecnu nis co3maHus ceTeBOM AuarpamMmbl HCIONB3YIOTCS TMPOTPaMMHBIE CPEICTBa
MOJJIEPKKU  YTIPABIEHUS TPOEKTOM, KaXABIA H3Tam JOHKEH 3aKaHYMBATHbCS KOHTPOJBHOM
oTMeTkoN. OuepeqHON JTam MOXET HayaThCsl TOJNBKO TOTJa, Korja OyAeTr moiydeHa
KOHTPOJIbHAsE OTMETKa (KOTOpask MOKET 3aBUCETh OT HECKOJIBKUX MPEIIISCTBYIOIIUX 3TAIoB).
[Toatomy B TpetheMm cronbie Tabna. 3.2 mpuBedeHbl KOHTPOJIbHBIE OTMETKH; OHHM OyAyT
JOCTUTHYTHI TOJIBKO TOTJA, KOTJa OyJeT 3aBepIieH JTam, B CTPOKE KOTOPOrO IOMEIICHA
COOTBETCTBYIOIAst KOHTPOJIbHASI OTMETKA.

JIro0oi1 »Tam HE MOXKET HAyaThCsA, MOKA HE BBIMOJHEHBI BCE ATAlbl HA BCEX MYTHX,
BEJYILIMX OT Hayaja MpPOeKTa K JaHHoMy stamy. Hampumep, stan T9 He MOXeT HayaThCs, MOKa
He OynyT 3aBepuieHbl dstanmbl 13 uw T6. OTMerum, YTO B J@HHOM CiIy4yae JOCTHIXKEHUE
KOHTPOJIbHON OTMETKH M4 rOBOPHUT O TOM, UTO 3TH 3Tallbl 3aBEPILICHBI.

MuHuMalibHOE BPEMS BBITIOJIHEHUSI BCETO MPOEKTa MOXKHO PacCUUTaTh, MPOCYMMHUPOBAB
B CETEBOM JAMarpaMMe JIUTEIBHOCTH STaloOB HAa CAMOM JAJUHHOM NYTH (JUIMHA MYTH 31€Ch
U3MEPSIETCS] HE KOJMYECTBOM ATAllOB HA MYyTH, & CYMMApHOHN JUIMTEIBHOCTHIO 3THX 3TaroB) OT



Hayaja MpoeKTa J0 €ro OKOHYaHUS (3TO TaKk Ha3bIBaeMbIil KpUTHUECKUH MyTh). B Hamewm ciyyae
MPOJIOJDKUTENIBHOCTh TPOEKTa cocTaBisier 11 wemenp wim 55 paboumx ameit. Ha puc. 3
KPUTHYECKUH MyTh MOKa3aH 0oJiee TOJCTHIMH JIMHUSAMH, YeM OcTajlbHble MyTH. TakuM obpazom,
oOmiasi IpOAOIKUTEIBHOCTh Pean3allii MPOEKTa 3aBUCUT OT 3TANoOB padOT, HAXOISAIIUXCS Ha
KpUTHYeCKOM IyTH. JIro0ast 3ajepka B 3aBEpLICHMH JIIOOOrO 3Tama Ha KPUTUYECKOM IIyTH
MIPUBEJIET K 3a/IEPHKKE BCETO IIPOEKTA.

3aznep)kKa B 3aBEpILIEHUU 3TAllOB, HE BXOJAIIMX B KPUTHUYECKMH MyTh, HE BIIUSAET Ha
MIPOJOJIKUTENLHOCTD BCETO MPOEKTA /10 TeX MOp, IOKa CyMMapHast JUTUTENIbHOCTh 3TUX 3TaIoB (C
YUTOM 3a7Iep)KeK) Ha KaKOM-HHOYIb IyTH HE MPEBBICUT MPOJOJIKUTEIBHOCTH paboOT Ha
KputnueckoM nytd. Hampumep, 3aaepxka stana T8 Ha cpok, MeHpmui 20 gHEH, HUKAK HE
BIMAET Ha OOIIyI0 NPOJODKUTENBHOCTh mHpoekTa. Ha puc. 3.4 mpenacraBieHa BpeMeHHas
JyarpaMma, Ha KOTOpOU MOKa3aHbl BO3MOKHBIE 3a/IEPKKH HA Ka)KJIOM dTale.
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Pucynok 3.4 BpemeHHas tuarpaMma JAJIUTEIbHOCTH TAaroB

CereBas auarpaMma Io3BOJIACT YBUACTH B 3aBUCUMOCTH ITAllOB 3HAYMMOCTL TOI'O WJIA
WHOTO ATama Jyis pealiu3allii BCEro MpoeKkTa. BHUMaHMe K 3TanaM KPUTHYECKOTO IyTH YacTo
MO3BOJISIET HAUTH CHOCO6LI X HU3MCHCHHUA C TEM, T-ITO6I>I COKpaTUTh MJIWUTCIBHOCTL BCCI'O
npoekTa. MeHeDKEphI HCIONB3YIOT CETEBYIO JUarpaMMy Ui pactpeesieHus pador.

Ha puc. 3.5 mokazano apyroe mnpencrtaBieHue rpaduka paboT. DTO BpeMEeHHas
nuarpaMma (MHOTa Ha3biBaeMasl 110 MMEHH €€ M300peTares uarpaMmoii 'aHTTa) MoxKeT ObITh
IMOCTpPOCHA MPOrpaMMHBIMU CPCACTBAMH IMOAACPIKKHU ITPOLECCAa YIIPABJICHUA. Ona 1oxa3bIBaeT
JUTMTENIbHOCTh ~ BBIMIOJIHEHUSI KaXKIIOTO 93Tama ¥ BO3MOXHBIC HMX 3aJepXKKH (TIOKa3aHbI
3aTCHCHHBIMU HpﬂMOYFOJ'II)HI/IKaMI/I), a TAKXKC AaThl HA4YaJ1a U OKOHYAaHUA KaXA0Iro dTaria. Dransl
KPUTUYECKOTO TIYTH HE MUMEIOT 3aTCHEHHBIX MPSIMOYTOJbHUKOB; 3TO 03HAYACT, YTO 3aJICPIKKa C
3aBCPUICHUECM AAHHBIX 3TAIlOB IMPUBCACT K YBCIIMUCHUTIO JJIMTCIBbHOCTH BCCIO ITPOCKTA.

[TomoOHO pacrpeiesieHUI0 BpEMEHH BBITIOJHEHHUS 3TAIIOB, MEHEIDKEP JIOJDKCH PAacCUYMTATh
pacrpeneneHue pecypcoB 1o dTarnaM, B YaCTHOCTH HAa3HAYUTh MCIIOJHUTENCH Ha KaXkKIbIi dTall.
B Tabn. 3.3 npuBenecHO pacrpelelieHue pa3pa0OTYMKOB Ha KaXKIbIA 3Tal, NpPeCTaBICHHBIMN
Ha puc. 3.5.



Tabnuna 3.3 - Pacnpenenenre UCIOTHUTENEH O dTarmam

OTar Hcnonuutens
T1 Jxeitn
T2 Amnna
T3 JxeitH
T4 Open
TS Mbpu
T6 Amnna
T7 Joxum
T8 Open
T9 Jlxeitn
T10 Amnna
TI11 ®pen
T12 ®pen

IIpuBenenHass Tabmuma MOXeT OBITh MCIOJIb30BaHA MPOrPAMMHBIMU CPEICTBAMU
MOAJEPKKHU Tpoliecca YNpaBieHHUs] JUIsl TMOCTPOEHUS BPEMEHHON JauarpaMMbl 3aHSTOCTH
COTPYAHUKOB Ha ONpeJeNeHHbIX 3Tamax pabot (puc. 5). Ilepconan He 3aHAT B paboTe Hax
MIPOEKTOM BCE BpeMs €ro peainu3auuu. B TedeHue nepuoja HE3aHSATOCTU COTPYAHUKH MOTYT
OBITH B OTITyCKE, pabOTaTh HAJ| IPYTUMHU MPOEKTaMH, IPOXOAUTH O0yYeHHE U T.1.

47 17 187 257 /8 8/8 158 22/8 29/8 59 12/9 19/9
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Pucynoxk 3.5 Bpemennas nuarpamma pacrupenenacHus paboTHUKOB 11O dTanam

B Oospmmx opraHuzanusx OOBIYHO pabOTaeT MHOTO CIEUUAINCTOB, KOTOpBIE
3aJICUCTBYIOTCSI B IIPOCKTE MO Mepe HeoOxoaumocTh. KoHEeUHO, TaKoi MOIX0JI MOXKET CO3/1aTh
ompezeNieHHbIe POOJIEMBI ISl MEHEKEPOB MPOEKTOB. Hampumep, eciu Crenuanuct 3aHsT B
IPOEKTe, KOTOPBIM 3aJEepKUBACTCS, 3TO MOXET CO34aTh MpPSMbIE CIIOXKHOCTH s JIPYrHX
MIPOEKTOB, TJI€ OH TaKXke JIOJKEH Y4acTBOBATb.

[TepBonavanpHblli Tpaduk paboOT HEU3OEKHO COMACPKHUT KaKHUe-HUOYIb OIMMOKH WIIH
HenopaboTku. I[lo wMepe peamuzanuu TPOEKTAa paCCUMTAHHBIE OIEHKU JUIMTEIBHOCTH
BBITIOJTHCHHSI JTArloB padOT JIOJKHBI CPABHHUBATHCS C PEaTbHBIMUA CPOKAMHU BBIIOJIHCHUS ITHX
9TanoB. Pe3ynbpTaThl cpaBHEHUs JOJHKHBI MCIOIB30BATHCS B KAYECTBE OCHOBBI IS IEPECMOTpa
rpaduka paboOT eIme HEe peaJM30BaHHBIX ATAllOB IMPOEKTa, B YACTHOCTH JJII TOTO, YTOOBI
MOTBITATHCSI YMEHBIIUTD JUTUTEIHHOCTh 3TAOB KPUTHUECKOTO MY TH.



YnpasjieHue pucKaMu

Baxxnoil yactpio pabOThl MEHEKepa MPOEKTa SABJSETCS OLIEHKA PUCKOB, KOTOPBhIE MOTYT
HOBIUATh Ha TpaduKk pabOT WIM Ha KAdyeCTBO CO3/1aBa€MOr0 IMPOrPaMMHOIO MPOAYKTa, U
pa3zpaboTka MEpOnpUATUN TIO MPEIOTBPALICHUIO PUCKOB. Pe3ynbTaThl aHaIN3a PUCKOB JIOJIKHBI
ObITh OTpaXKeHBI B IUIaHe MpoekTa. OmnpeneneHHe PUCKOB U pPa3pabOTKa MEPONPUSATHH IO
YMCHBIICHHUIO UX BJIIMAHHUA Ha XO/ BBIITOJTHCHUA IMMPOCKTA HA3BIBACTCA YIIPABIICHUEM PUCKAMM.

KoHKpeTHBIE THNBI PUCKOB, KOTOPBIE MOTYT OKa3aTb BJIMSHHME HA JaHHBIM IPOEKT,
3aBUCAT OT BUJAA CO3/1aBa€MOr0 MPOrPaMMHOIO MPOAYKTa U OT OPraHU3allMOHHOTO OKPY’KEHHS,
I7le pealusyeTcs MpOrpaMMHBIM MpoekT. Bmecte ¢ TeM MHOTrHE THIBI PUCKOB CIOCOOHBI
MOBJIMSITH Ha JIFOObIE MPOTrpaMMHbIE IPOEKTHI, 3T PUCKU MIPUBEAEHBI B Ta0II. 3.4.

Tabnuua 3.4 - Bo3aMo)kHbIE PUCKH IPOTPAMMHBIX IIPOEKTOB

Puck Twunsl pucka Onucanue pucka
TexyuecThb Puck nnst nmpoexra OnpITHBIE pa3paOOTYMKU MOKUIAKOT IPOEKT JI0
pa3paboTUHUKOB €ro 3aBepIleHus
N3menenue B | Puck nns npoexra Opranuzanus MEHSET CBOM IPUOPUTETH B
yIpaBlIeHUU yIpaBIeHUH IPOSKTOM
opraHuzaiuen
HerotoBHOCTh Puck nns npoexra ATmaparHble Cpe/icTBa, KOTOPbIe HEOOXOAUMBI
anmnapaTHbIX CPEJCTB JUIsL IPOEKTa, HE MOCTYIWJIN BOBPEMs WIH HE
TOTOBBI K 9KCILTyaTalluu
N3menenne Puck mns npoexra u | [osiBnenue 00J1b11I0TO KOJINYECTBA
TpeboBaHUit JUTSt HENPEIBUICHHBIX W3MEHEHUN B TPEOOBaHUSX,
pa3pabaTbiBaeMOro | IpeabsBiIsieMbIX K pa3padbarsiBaemomy 10
MIPOJIYKTa
3anepxka B | Puck g npoexra u | Cneundukanii  OCHOBHBIX — HHTep(QeicoB
pa3paboTke JUISL MOJICUCTEM HE MOCTYMUIN K pa3paboTunkaM B
cnenupuKanum pa3pabaThIiBa€MOro | COOTBETCTBHH € IpadukoM padoT
MPOJIYKTa
Henoouenka pasmepa | Puck s npoekrta u | PazMep cHUCTEMBbl 3HAUUTENIBHO MPEBBICUI
paspabaTbIiBaeMoii JUTSt [IEpBOHAYAJIBHYIO OLICHKY
CUCTEMBI pa3pabaTbIiBaeMOro
MIPOJIYKTa
HenocraTounas Puck st | CASE-cpenctsa, NpeHa3HAYEHHbIE U1
a¢pdextuBHOCTE CASE- | pa3pabaTeiBaeMOro | MOAJMEPKKH  TPOEKTa, OKa3aJIuCh  MEHee
CpPEICTB MPOAYKTA 3(pheKTUBHBIMH, Y€M 0KHIAIOCH
N3menenus B | busnec-puck OcHoBHbIE TEXHOJIOTMH IIOCTPOEHHUS
TEXHOJIOTHH IPOrPaMMHOM CHCTEMBI 3aMEHSIOTCSI HOBBIMU
pazpadotku [10
[TosiBnenue busnec-puck Ha pblHKe mnporpaMMHBIX TMPOIYKTOB IO
KOHKYPHUPYIOILETO OKOHYaHUS IIPOEKTa MOSIBUJIACH
IPOrPaMMHOTO KOHKYpHUpYIOIas MporpaMMHasi CUCTeMa
IPOAYKTA

VYHOpoueHHO pPUCK MOYKHO ITOHMMAaTh KakK BEPOSTHOCTb MPOSBICHHUS KaKUX-JIHOO
HEOJarONpUsTHBIX OOCTOSITENILCTB, HETATUBHO BIMSIONIMX Ha pealn3aluio Mpoekra. Pucku
MOTYT YIpOKaTh MPOEKTY B LI€JIOM, CO3/JaBAEMOMY IPOrPaMMHOMY MPOJIYKTY WJIM OpraHU3alMu-
pa3paboTuuKy. MOXKHO BBIAECTUTH TPU TUIIA PUCKOB.

1. Pucku 1 mpoekTa, KOTOpble BIUSIOT Ha rpaduk paboT WU pecypchbl, HEOOXOIUMbIe
JUISL BBITIOJTHEHUS TIPOEKTA.

2.Pucku nmus pa3pabaTbiBaeMOro  NpOJYKTa, BIMSIOLIME HAa  KauecTBO WU
IPOU3BOJUTENBHOCTD pa3padaTbIBaEMOro MPOrpaMMHOI0 IPOAYKTA.

3. busHec-puCKH, OTHOCSIIMECS K OpraHU3aluU-pa3padOTUMKY MM MOCTABIIUKAM.




KoneyHo, 3Tu TuUmbl pUCKOB MOTyT Iniepecekarbcs. Hanpumep, eciau ONBITHBIN
MPOrPaMMHUCT MOKHUJIAET MPOEKT, 3TO OyAeT PUCKOM Uil MpoeKTa (TMOCKOJIbKY 3aJep>KUBaeTCs
CPOK C/layd TOTOBOTO TMPOJYKTa), PUCKOM JUIl MpPOAyKTa (TaKk KakK HOBBIH NPOTrPaMMHUCT,
3aMEHMBILINN YHIEANIET0, MOXKET OKa3aThCS HE CIMIIKOM OIBITHBIM M CJAeNaTh OMIMOKH B
nporpaMme) U Ou3HEC-pUCKOM (TIOCKOJIBKY 3aJepXKKa JAaHHOTO IMPOEKTa MOXKET HEraTUBHO
MOBIMUATh Ha OyJyliue JeJoBble KOHTAKThl MEXAy 3aKa3uMKOM W  OpraHusaiuei-
pa3paboTYNKOM).

Cxema mpolecca ynpaBieHUs] pUCKaMu MOKa3aHa Ha puc. 3.6. DTOT mpoiiecc COCTOUT U3
YETBIPEX CTaJNM.

1. Onpenenenne puckoB. ONpeAENAIOTCS BO3MOXKHBIE PHUCKH JJIi  MPOEKTA, IS
pa3pabaTbIBaeMOro NpoayKTa U OU3HEC-PUCKH.

2. AHanu3 puckoB. OleHHBaeTCsl BEPOATHOCTb U IOCJIENOBATENIbHOCTh IOSIBICHUS
PUCKOBBIX CUTyaLUil.

3. [InanupoBanue puckoB. [lnaHupyroTcs MeponpusiTusi MO TNPEAOTBPAILEHUIO PUCKOB
WM MUHUMHU3ALMU UX BO3JEHCTBUS Ha MPOEKT.

4. MouuTopuHr pUcKoB. [IocTOsSIHHOE OLleHNBaHUE BEPOSTHOCTEN PUCKOB U BBIITOJIHEHUE
MEPOIPHUATHH 110 CMITYEHUIO TOCIEACTBUN IPOSBIEHUS PUCKOBBIX CUTYaLUH.

Onpepenexue
QMCKOB |

Mnasmpoeaniue
PHCKOB

Y Y Y
Crwcox Criscox MeponpHaTHs N0 —
TTCHUA bt NEPBOCTENEHHbIX NPEAOTEPALLEHNO oo
pWCKo8 DPHCEDR pHCKOR IMCKDER

Pucynok 3.6 Ilpouecc ynpapieHus puckaMu

[Iponiecc ympaBineHuss pUCKaMH, Kak W JPYrHe MPOLECCHl TUIAHUPOBAHUS, SIBIISCTCS
UTEPAllMOHHBIM, BBIMOJHIEMBIM B TEUEHHWE BCErO0 CpOKa peanu3anuud mnpoekTta. CHauana
pa3pabaThIBalOTCS TUIAHBI YIPABICHUS PUCKAMH, 3aT€M IMOCTOSIHHO OTCIEKUBAETCS CUTYAIIMs
BOKpYT peanu3auuu mnpoekra. [Ipu moctymieHun HOBOW MH(OpPMAIMKM O BO3MOXKHBIX PHUCKAX
3aHOBO IMPOBOJIUTCA AHAJIU3 PUCKOB M NEPBOCTENICHHOEC BHUMAaHHUE YJEISICTCS HOBBIM PUCKAM.
[To mepe mocTtymieHuss HOBOM HHQOpPMAIMKM TaK)Ke H3MEHSIOTCA IUIaHbl MEpPONPUATHUN IO
MPEAOTBPAILIECHUIO U CMSITYEHUIO PUCKOB.

PesynbpTarel mporecca ympaBieHHMs PUCKAMHM JIOKYMEHTHPYIOTCSI B BHJIE IUIaHOB
ynpasieHus: puckamu. OHU JOJKHBI BKJIIOYATh OMKUCAHUE BO3MOXKHBIX MPOEKTHBIX PHUCKOB, MX
aHAJIU3 U NIepeueHb MEPONPUATUN, HEOOXOAUMBIX ISl YIIPABICHUS PUCKAMH.

Onpenesnenue pucKoB

OnpeneneHre puUCKOB — TIE€pBasi CTaaMs Mpoliecca yrpaBiieHUuss puckamu. Ha stoi
CTaguu OIIMCBIBAKOTCA PUCKH, KOTOPBIC MOTIYT HPOABUTHCA IIPpU pCaiu3allii IMPOCKTA. B
MIPUHIIMIIE Ha STOM CTaJWU HE JOJHKHA OLIEHUBATHCS BEPOATHOCTh W 3HAYMMOCTh PUCKOB, HO Ha
MMPAKTUKEC MAJIOBECPOATHBIC PUCKU C HEC3HAYUTCIIbHBIMU NTOCJICACTBUAMU OGBI‘-IHO OTGpaCBIBaIOTCSI
cpasy.

OmnpeneneHre pHCKOB MOXKET BBIIOMHATHCS B pPEXHME KOMaHIHOW paboThl C
HCIIOIB30BaHUEM IOAXO0/a "MO3roBOM mTypM" OO OCHOBBIBATHCSA Ha OMBITE MeHemkepa. [Ipu
OMpPCACIICHUU PUCKOB MOXKCET IMOMOYb HpI/IBe,[IeHHblf/'I HHNKE CIHCOK BO3MOXKHBIX KaTeI‘OpI/Iﬁ
PHUCKOB.

1. Texnonornueckue pucku. [Ipoucrexkaror U3 OPOrpaMMHBIX M aNIapaTHBIX
TEXHOJIOT i1, Ha OCHOBE KOTOPBIX pa3pabaThIBaeTCs CUCTEMA.

2. Pucku, cBsi3aHHbIe ¢ epcoHanoM. CBsI3aHbI ¢ WICHAMHU KOMaH bl pa3paboTYUKOB.



3. Opranuzanuonssle pucku. [IpoucrexkaroT M3 OpPraHM3allMOHHOTO OKPY)KEHUs, B
KOTOPOM BBITIOJIHAETCS TPOEKT.

4. UncTtpyMeHTanbHble  puckH. CBszaHbl ¢ ucnoas3yeMelMu CASE-cpenctBaMu U
JPYTUMU CpeACcTBaMU NOAJEPKKHU Iporecca coznanus [10.

5. Pucku, cBs3aHHBIE C CHUCTEMHBIMH TpeOoBaHUAMH. [IposBiAIOTCS TpU H3MEHEHUH
TpeOOBaHUil, IPeABABISAEMBIX K pa3padaThIBA€MOM CHCTEME.

6. Pucku ouenuBanus. CBsa3aHbl C OLIEHUBAHUEM XapaKTEPUCTHK MTPOIrPaMMHOM CUCTEMBI
U pECypCcOB, HEOOXOUMBIX ISl PeaTH3aluU IPOEKTA.

B Tabn. 3.5 npezacraBieHbl HEKOTOPBIE TPUMEPBI, OTHOCAIINECS K KaXKIOH M3 OMMCaHHbIX
Kareropuii puckoB. Pe3synbTarom oTama ompezeneHuss pPUCKOB OyAeT JUIMHHBIM CIHCOK
BO3MOXHBIX PHCKOB, KOTOPbIE MOTYT IOBJIMATh HAa pa3padaTblBaeMblil MPOrpaMMHBIN MPOIYKT,
MIPOEKT WM OpraHU3alnI0-pa3paboTUuKa.

Tabmuia 3.5 - Karero

DUH PHCKOB

Kareropusi puckon

ITpuMepsl pUCKOB

TexHomorunueckue PUCKHU

ba3za maHHBIX, KOTOpas MCIOJb3YETCS B MPOrPAMMHOU CHCTEME,
He oOecrieunBaeT 00pabOTKy 0KHIAEMOT0 00beMa TPAH3AKIUH.
[TporpaMMHbIE KOMITOHEHTBI, KOTOPBIC MCIOJIb3YIOTCS MOBTOPHO,

UMEIOT JIeeKThl, OrpaHUYMBAIOMIME UX (YHKIHOHAIHHBIE
BO3MOYKHOCTH
Puckn, CBSI3aHHBIE c | HeBoamoxxno ~ mojgoOpate  pabOTHHKOB ¢ TpeOyeMbIM
[IEPCOHAIIOM npoQeCcCHOHATIBHBIM YPOBHEM.

Benymmii pa3paboTunk 3a00Jes B caMoe KPUTHYECKOE BPEMSI.
HeBo3MOKHO OpraHn30BaTh HEOOX0MMOE 00yUYEeHHE TIepcoHaa

OpraHu3aloHHbIE PUCKU

B oprammsammm, BemomHstomed paspaborky I1O, mpowmsomnura
peopraHusanus, B pe3yJabTaTe 4ero M3MEHWINCh MPUOPUTETHI B
YIIPaBICHUH IIPOEKTOM.

WNHcTpyMeHTallbHBIE PUCKU

@DuHaHCOBbIE 3aTPyAHEHUS B OpPraHM3allMU IPHUBEIH K
YMEHBIIEHUIO OI0/KETa MPOCKTA

IIporpammusbiii  kox, reHepupyeMmsbiii CASE-cpenctsamu, He
3¢ dexTuBeH.

CASE-cpencTtBa  HEBO3MOXKHO ~ MHTETPUPOBaTh C  JAPYTUMU

CpPEACTBAMU MOJAECPKKHU MPOEKTA

PI/ICKI/I, CBsA3aHHBIC C
CHUCTCMHBIMHU Tpe60BaHI/I$IMI/I

W3menenus TpeGoBaHUN NPUBOAAT K 3HAYUTEIBHBIM TOBTOPHBIM
TEMHBIMH TpeOOBaHUSMU paboTtaM 1O MPOEKTHPOBAHUIO
CUCTEMBI.

[lepBoHauanbHas HeueTkas (QOPMYJIUPOBKA TOJIb30BATEIbCKUX
TpeOoBaHUIl MpHUBeNa K 3HAUYUTEIbHBIM M3MEHEHUSIM CHUCTEMHBIX
TpeOOBaHUIl, MPOSBUBIIMXCS Ha MO3JHUX CTaAMSIX pa3pabOTKu
IIPOEKTa

Pucku ontennBanusa

HenooneHnkr BpeMeHU BBIMOJTHEHUS TTPOEKTA.

CkopocTh BbIsIBIEHUS Je(EKTOB B CHUCTEME HHUXKE paHee
3aIJIaHUPOBAHHOM.
Pazmep cucremsl
pacCYMTAHHBIN

SHAYUTCJIBHO MPCBBINACT TICPBOHAYAIBHO

AHaJIU3 PUCKOB

IIpn ananm3e A KakIOTO OMNPEICIIEHHOIO PHUCKAa IMOICYUTBIBAETCS BEPOSITHOCTH €r0
OpOsIBIIEHUST M yIiepO, KOTOPbI OH MOXeT HaHecTH. He cymiecTByeT NpOCTBIX METOA0B
BBITNIOJIHCHMS AHANIU3a PUCKOB — B 3HAYUTCIIBHOM MEpe OH OCHOBAaH HA MHEHHMHM U OIIBITE
MeHeKepa. MOXKHO NIPUBECTH CIEAYIOIIYIO KAy BEPOSITHOCTEH PUCKOB U UX IOCIEACTBUM.




BeposiTHOCTh pucka cuMTaeTcsl OY€Hb HU3KOM, €CiIM OHa MMeeT 3HaueHue meHee 10%;
HHM3KOM, ecnu ee 3HadyeHue oT 10 mo 25 %; cpenneid npu 3HaueHUsAX oT 25 10 50%; BBICOKOM,
ecnu 3HaueHue konebnercs ot 50 10 75%; oueHb BBICOKOM Mpu 3HaYeHUsIX Oomnee 75%.

Bo3moxHbIE  ymepd OT  PHUCKOBBIX  CUTyallMd  MOXXHO  MOJAPa3Je/UTh  Ha
KaTacTpo(UIEeCKHii, CEphe3HBIN, TEPIUMBINA U HE3HAYUTEIbHBII.

Pe3ynpTaThl aHanusza pUCKOB JOJKHBI OBITH NMPEACTABIEHBl B BHUIE TaOJIUIBI PUCKOB,
YIOPSIOYEHHBIX 10 CTENEHH BO3MOXHOro yiepba. B Tabn. 3.6 mpuBeneH ynopsJOYeHHBIH
CIIMCOK PHUCKOB, OMHUCAHHBIX B Tald. 3.5; TaMm ke yKa3aHbl BEpOSITHOCTH 3THUX PUCKOB. 371€Ch
BEPOSITHOCTH PUCKOB M CTEIEHb yllepbda OT HUX yKa3aHbl MPOM3BOJIbHO. Ha mpakTuke mis ux
ompeneneHuss Heobxoauma mojapoOHas MHpOpMaus O MPOEKTe, TexHonoruu cozmanus [10,
KOMaH/JIe pa3pabOTYMKOB U O CaMOI OpraHu3aluy.

Tabmuma 3.6 - Cicok pruCKOB MOCTE TPOBEICHUS X aHATN3a

Puck BepositHocts  Ctenens yiiepoa
@uHAHCOBBIE 3aTPyIHEHMs B OpraHu3anuu npuBenu K Hwuskas Karactpoduueckas
YMEHBUICHUIO OI0JKeTa IMPOEKTa

HeBo3moxxHo monoOpath pabOTHUKOB C TpeOyromuMmcs Boicokas Karactpoduueckas
npodeccuoHaIbHBIM YPOBHEM

Benymuii pazpabotumk 3abosien B camoe kputudeckoe CpenHss CepnesHas

BpEMs

[IporpaMMHbIE KOMIIOHEHTBI, HCIIOJIb3yE€Mble MOBTOpHO, CpenHss CepnesHas

UMEIOT 1e()eKThl, OTPaHUYHMBAIOIINE UX (PYHKLIHUOHAIbHbIC

BO3MOKHOCTH

W3menenuss TpeOOBaHMM NPUBOAAT K 3HauuTeNbHbIM CpeaHss CepbesHas
HOBTOPHBIM pabOTaM IO MPOESKTUPOBAHUIO CUCTEMBbI

B opranmzauuum, BeimodHsomed paspaborky I10, Bricokas CepbesHas

NPOM30IIa  pEOpraHM3anus, B  pe3yJabTare  dYero
U3MEHWIUCH IPUOPUTETHI B YIIPABICHUU IIPOSKTOM

baza naHHBIX, KOTOpas HUCHOJb3yeTcsl B HporpammHoi CpenHss CepnbesHas
cucreMe, He obecreunBaeT OOpPabOTKY OXKHAAEMOTO

o0beMa TpaH3aKIUH

Hepnootienkn BpeMeHH BBITIOJIHEHUS IPOEKTa Bricokas CepbesHas
CASE-cpenctBa HEBO3MOXKHO MHTEIPUPOBATh C APYTUMU Bbicokas Tepnumas
CpeACTBaMU MOJIEPKKU MPOEKTa

[lepBoHauanbHas HEYeTKas dopmynupoBka CpemHss Teprmmas

IIOJIB30BATCIBbCKHX Tpe60BaHPII>i MMpUBCJIa K 3HAUYUTCIIbHBIM
HN3MCHCHHUAM CHUCTCMHBIX Tpe6OBaHHfI, IMMPOABHUBUINXCA Ha
INO3JHUX CTaAuAX p33pa6OTKI/I IIPpOCKTa

HeBo3moxxHO opranuzoBaTh HeoOxoaumoe oOyuenue CpenHss Tepnumas
nepcoHana

CkopocTb BbIsIBICHUS Ae(PEKTOB B cucteMe Huke paHee Cpemsss Tepnumas
CIVITAHMPOBAHHOM

Pazmep CUCTEMBbI 3HAYUTEIIHO npeBbllIaeT Bricokas Tepnumas
IIEpPBOHAYAJIHO PACCUMTAHHBIN

[Iporpammusbiii kox, renepupyembiiit CASE-cpenctBamu, Cpennsis He3naunrenbHas
Hedp(PeKTHBEH

KoneuHno, kak BEpOATHOCTb PHUCKOB, TaK M BO3MOXHBIA YHIEPO OT HHUX JIOJIKHBI
nepecMaTpUBaThCs MPH MOCTYIUIGHUH JOMOJHUTENbHON HH(OpManuu 00 3TUX PHUCKaX U IO
Mepe peau3aluyd MEpONpUATUN NO ymnpaBieHH0 UMH. [lo3Tomy mooOHble TaOJIMLBI PUCKOB
JIOJKHBI MIEPEIeIbIBaThCS HA KaXKI0M UTepaliy MpoIiecca YIpPaBICHUs PUCKAMM.

[locne mnpoBeneHMsl aHanM3a PUCKOB OIPENEISAIOTCS Hauloyiee 3HAYMMbIE PUCKH,
KOTOpPbIE 3aT€M OTCJIEKHMBAIOTCA Ha MPOTSHKEHUM BCEro CpPOKA BBIINOJHEHUS IPOEKTA.
Omnpenenenne 3TUX 3HAYMMBIX PUCKOB 3aBHCUT OT UX BEPOSTHOCTEH M BO3MOXKHOTO ymiepOa. B



o011eM ciyyae BCerja OTCIEKHUBAIOTCS PUCKU € KaTacTPO(YUUECKUMU TOCIEACTBUAMH, a TAKKe
PHUCKH C CEpbE3HBIM YLIEpOOM, 3HaUCHNE BEPOSTHOCTH KOTOPBIX BBIIIE CPEAHETO.

B HEKOTOpBIX CTAaThsSIX PEKOMEHAYETCS ONpEeAeHuTh U oTciexuBaTh "10 BepxHux"
PHCKOB, HO 3TO He Bcerjga OOOCHOBaHHAas pekoMeHpaanus. KoaumuecTBO pPHCKOB, KOTOpBIE
HEOOXOJIMMO OTCIIEKHUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. ITO MOKET OBITh MSATh PUCKOB, a
MOXET naTHaAuatb. Ho, KOHEYHO, KOJMYECTBO PHUCKOB, IO KOTOPBIM TPOBOJUTCS
MOHUTOPHHT, JOJDKHO OBITh 0003pHMBIM. bBosbIIOe KOJMYECTBO OTCIIEKHBAEMbBIX DPHUCKOB
norpedyer OrpOMHOrO KojuuyecTBa coOupaemoid uHpopmaumu. W3 coucka pHCKOB,
NpEeICTaBICHHBIX B Ta0J. 3.6, [UIi MOHMTOpPUHTA CIEIyeT 0TOOpaTh T€ PUCKH, KOTOPbIE MOTYT
MIPUBECTH K KaTaCTPOPHUUECKUM U CEPbE3HBIM MOCIEACTBHUSIM ISl BAILIErO MIPOEKTA.

[InannpoBaHue pUCKOB

[InanupoBaHue 3akitOYaeTCsi B ONPENEICHUM CTPAaTerdy YIPABIEHUS  KaKIbIM
3HaYMMbIM PHCKOM, OTOOpPAHHBIM JUIsi MOHUTOPHHIA IIOCJE aHANIMW3a PUCKOB. 3/1€Ch TAKXKE HE
CYLIECTBYET OOIICPUHATHIX TMOAXOMOB Il pa3pabOTKW TaKUX CTpaTeruii — MHOroe
OCHOBBIBaeTCs Ha "dyThe" M ONbITE MeHe/kepa npoekra. B Tabn. 3.7 moka3aHbl BO3MOXKHBIE

CTpaTeruy ynpaBjieHUsI OCHOBHBIMU PUCKaMU, IPUBEJCHHBIMU B Ta01. 3.6.
Tabnuua 3.7 - CtpaTeruu ynpaBjieHuUsl pucKaMu

Puck Crparerus

®unancoBble pobaeMs! | [IoArOTOBUTh KpaTKUil TOKYMEHT ISl PYyKOBOJCTBA OpTaHU3AIH,

OpraHu3aIu MMOKa3bIBAIONIUH Ba)XHOCTh JAHHOTO TMPOCKTa ISl JTOCTHIKCHUS
(DMHAHCOBBIX IICJICH OpraHu3aIuu

[Tpobaembr [IpenynpenuTs 3aka3uyuka O TMOTEHIMAIBHBIX TPYAHOCTIX U

HEKBaTH()UITUPOBAHHOTO
niepcoHasa

BO3MOXKHOM 3aICPIKKE MPOCKTA, PACCMOTPCTH BOMNPOC O IMOKYIIKC
KOMITIOHCHTOB CHMCTCMBI

boine3nn nepconana

PeopranuzoBath paboTy KOMaH[bl pa3padOTUMKOB TAKHUM OOpa3oM,
4TOOBl 0053aHHOCTH M PadOTa YWIEHOB KOMaH/bI MEPEKPHIBAIN JIPYT
JpyTa, BCJIEACTBHE JTOTO pa3pabdOT4YMKH OyIyT 3HATH W MOHUMATh
3a/1a4H, BBITIOJIHSAEMBIC IPYTHMHU COTPYAHUKAMH

JedexTHpie CcHUCTEMHBIC
KOMITOHEHTBI

3aMEHUTh INOTCHIIMAJIbHO I[C(l)eKTHI)IG CUCTCMHBIC KOMIIOHCHTbBI
MNOKYIIHBIMH KOMIIOHCHTAMM, TapaHTHUPYIOINNMHU Ka4CCTBO pa60TBI

N3menenus tpeboBaHuit

[ToneiTathest  ompenenuth  TpeOOBaHUS, Hambonee  BEPOATHO
MOJIBEP)KCHHBIE N3MEHEHUSIM; B CTPYKType CUCTEMBbl HE O0TOOpakaThb
JICTAJIbHYI0 HHPOPMAITHIO

Peopranusanus IloaroToBuTh KpaTKuili TOKYMEHT Ul PYKOBOACTBA KOMIIAHUH,
KOMITAaHUH- MIOKa3bIBAOIMN Ba)XHOCTh JAHHOTO IPOEKTa I JTOCTHIKEHUS
pa3paboTunka (hMHAHCOBBIX II€JICH KOMITAHUH

Henocrarounas PaccMoTpeTh BO3BMOXXHOCTH TIOKYTIKH 00J1ee TPOU3BOAUTEIIHFHON 0a3bl
MPOU3BOAUTEIILHOCTD JTAHHBIX

0a3bl JaHHBIX

Henoonenkn  Bpemenu | PaccMoTpeTs BOIpoc O MOKYINKE CUCTEMHBIX KOMIIOHEHTOB,
BBIIIOJIHEHHUSI IPOEKTA HCCJIEI0BATh BO3MOKHOCTh HCIIOJIb30BaHNUS reHeparopa

MIPOTPaMMHOTO KOJIa

Cy1iecTByeT Tpu KaTErOpUU CTPATETHil yIIPaBIEHUS PUCKAMH.

1. Ctparerun npeaoTBpanieHus puckoB. COrIacHO 3THM CTPATETUSAM CIIEAYET MPOBOANUTH
MEPONPUSITHS, CHIDKAIOIIUE BEPOSTHOCTh MPOSBIEHUS PHUCKOB. [IprMepoM MOXKET CIy>KUTh
CTpaTeTusi HCKIIOYCHHUS TIOTEHIMAIBHO JIe(EKTHBIX KOMIIOHEHTOB, ONMCcaHHas B Tabi. 3.7.

2. MuHuMu3allMoHHbIE cTpaTeruu. HampaBneHsl Ha yMeHbIIIEHHE BO3MOXKHOTO yiiepOa
OT pHUCKOB. [IpuMepoM CIyXHUT CTpaTerusi yMEHBIICHUS yuiepoa oT 00Je3HU YJICHOB KOMAaH/IbI
pa3paboTUnKOB (CM. Tadm. 7).

3. [InanupoBanue "aBapuitHbIx" cutyanuid. COrJIacHO 3THUM CTpaTETusiM HEOOXOIUMO
UMETh IUIaH MEPOIPUSTHI, KOTOPHIE CIEAyeT BBIMOJHUTH B CIydyae MpPOSBICHUS PHUCKOBOMN




curyarmu. B Tabn. 3.7 aTo cTparerus moBeAeHUs IPH BO3SHUKHOBEHUH (PMHAHCOBBIX MPOOIEM Y
OpraHu3aIu-pa3padoTInKa.

MOHUTOPHUHI PHCKOB

MOHUTOPHHT PUCKOB 3aKJIOUYACTCA B PETYJSIPHOM IEPECUYETE BEPOSITHOCTEW PUCKOB U
yuep6a, KOTOpbIi OHM MOTyT HaHecTd. [lyis 3TOro HEOOXOIUMO MOCTOSIHHO OTCIIEXHBATh
(akTopbl, KOTOpbIE BIUSAIOT HAa BEPOSITHOCTH PUCKOB M BO3MOXHBIM yiiepO. Oty (akTopsl
3aBUCAT OT TUIOB pucKa. B Tabin. 8 mpuBeaeHb! NPU3HAKU, KOTOPHIE TIOMOTAIOT ONPEIEIIUTh THII

pucka.
Tab6numa 3.8 - I[Ipu3Haku pUCKOB
Tun pucka [Ipu3Haku
TexHonmornueckue 3anep)KKM B TOCTaBKE OOOPYJOBAaHMS WJIM IPOrPaMMHBIX CpEACTB
PHUCKH HOJEPIKKH nporecca  CO3JaHMs I10, MHOT'OYMCIIEHHBIE

JOKYMCHTHUPOBAHHBIC TCXHOJIOTHYCCKHEC HDO6JI€MBI

PI/ICKI/I, cBs3aHHble ¢ | Huskoe MOpPAJIbHOC COCTOSHHUC IEpCOHAJId, HATAHYTBIC OTHOLICHUSA

EPCOHAIOM MEXIy 4iIeHaMH KOMaHJIbl pa3pabOTYMKOB, HHU3KOE KayeCTBO
BBITIOJTHEHHON pabOoThI

Opranu3zaioHHbIe PasroBopsl cpenu TmepcoHania O MNAacCCUBHOCTM M HEJOCTATOYHOM

PUCKH KOMIIETEHTHOCTH BBICHIETO PYKOBOJICTBA OPTaHMU3ALlUU

HNucTpymeHTanbHbIC Hexenanue pa3paOOTYMKOB HCIOIB30BaTh MPOTPAMMHBIE CPEIICTBA

pUCKH MOAJEPKKU, HeooOputenbHbie 0T3bIBEI 0 CASE-cpencTBax, 3ampocsl

Ha 0oJiee MOIIIHBIE HHCTPYMEHTAJIbHBIE CPEJICTBA

PI/ICKI/I, CBA3aHHBIC C HCO6XOI[I/IMOCTB nepeCMoTpa  MHOT'MX CHUCTCMHBIX Tp€6OBaHHﬁ,

CUCTEMHBIMH HEJIOBOJILCTBO 3aKka3umnka [10
TpeOOBAHUSIMH
Pucku onieHuBaHUS N3menenus rpaduka paboT, MHOTOYHCICHHBIC OTYETHl O HAPYIICHUH

rpaduka padoT

MOHUTOPUHI PUCKOB JOJDKEH OBITh HENPEPHIBHBIM IPOLIECCOM, OTCIIEKHBAIOIUM XOJ
BBIIIOJIHEHUSI MEPONPUATUI 110 YIPABICHUIO PUCKAMM, IIPU OTOM KaXAbli OCHOBHOM DPHCK
JOJDKEH PacCMAaTPUBATBLCS OTIEIIBHO.




