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BBEJEHUE

B Merommueckux — yKa3zaHUSX ~ COJIEpXKAaTCsl  MaTepualibl, HEOOXOJMMBIE IS
CaMOCTOSITENIbHOM MOATOTOBKH CTYJIEHTOB K BBHINIOJHEHHIO JIabopaTopHbIX paboT. B ommcanue
7a00paTOpPHBIX Pa0OT BKJIIOYEHBI 1€Jdb pabOThl, MOPSJAOK €€ BBIMOJHEHHS, PAaCCMOTPEHBI
TEOPETUYECKHE BOIMPOCHI, CBA3aHHbIE C peald3alell IOCTaBICHHBIX 3a/ad, IpHUBe/IeHa
HeoOXoauMast JIUTeparypa.

Metoauyeckue yKazaHus IMOCBSIIEHbI Kypcy «MogenupoBanue HWHGOPMAIMOHHBIX
cucteM 00pabOTKH IU(PPOBOTO KOHTEHTA». YTPABIAThH JIIOJIBMHU CIOKHO. YTIPABIATH JIFOJIbMHU
3¢ (PeKTUBHO — HEUMOBEpHO CIOKHO. [loaTOMy MBI M300peTaeM U CMEIIMBAaeM pa3HbIC
MPAKTUKH, aNTOPUTMBI W TEXHOJOTHMH KOHTPOJIA, OLEHKH pPe3yiabTaToB Tpyaa. llepexomum
OT YCTapeBUIMX METOJUK K HOBBIM, CTapaeMcsi y4eCTb BCE HIOAHCHI U PUCKH, TPATHUM BpeMs
U pecypchl Ha TUIAHUPOBAHKUE BMECTO pabOTHI 10 HAKATAHHOU.

W3 MHOECTBa METOIOJIOTHI HY)KHA OJIHAa ONTHMaJbHAas ¥ HACTPOCHHAS JIMYHO TOJ Hac
u Haml TipoekT. OJHO AENo BBIMOJHATH IMIA0JOHHBIC 3aJa4d CTPOTO IO CKPUNTAM W3 KHUTH,
Ipyroe — METOJIOM Tpo0 U omuOOK BBIPAOATHIBATH CBOM CHEIHATbHBIE HHCTPYMEHTHI IS
ydeTa IpUOPUTETOB KoMmaHuu. [loaTromy npoekTHbii MeHekMeHT (PM), To ecTh METOI0I0THSI
yIpaBiIeHUs] KOMIIAHUEH C JeleHueM Bced paboThl Ha MPOEKTHI, CTAHOBUTCA MOMYISPHBIM
BO BCEX OTPACIISX.

MHorue KOMIaHHH TOJIBKO ceidac MepexoasaT OT KiIaccudeckoil (oTpaboTaHHas, 4acTo
OIOpOKpaTHYecKass  CXeMa) K MPOEKTHOM (Kakjgash  3ajadya  OTAENbHO,  JIeJIeTMPOBaHUE
OTBETCTBEHHOCTH ) MOJIeTH yrpaBieHus. OOl MEHeXKMEHT JUIsl IPEeAPUHUMATENST CBOAMIICS
K TOMY, YTO €CTh PYKOBOJWUTEIbh W HUCIOJNHUTENb 3a1aud. JIMCIHIIMHA B3aUMOJICHCTBUS
3aBHceNa OT TOro, Kak mpomnucaHo B mabnoHe. [11adiaou xe Obu1 BOUT B pa3yMbl BCEX OAMHAKOBO
net 3tak 20-30 Hazaa. TobKO 3TOT MIA0JIOH YK€ HE MPUMEHHUTH K HOBBIM YCIIOBUSIMH MHPOBOTO
pBIHKA.

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

B 2010-x nHOpMalMOHHBIN B3pbIB MHTEPHETA ClEJall JOCTYIHOW BCIO Pa3pO3HEHHYIO
0a3y HapabOTOK EBPOMEHCKOTO U aMepUKaHCKOro OuzHeca. VM3 TOHH MONE3HON U MYCOPHOM
WH(OPMAIIUK BPOJIC «YTO TAaKOE YIPABJICHHE IMPOCKTAMH U COBPEMEHHBIM MEHEDKMEHTY, «KaK
pacmpenensith  O0S3aHHOCTH,  MPABWJIBHO  MPEAYraAblBaTh U COKpalaTh  PHUCKU»
OpeINpPUHUMATEIN JO0 CUX TOp BBIOMPAIOT KPYMUIBI 3HAHWH, TPUMEHUMBIX HMMEHHO
B UX KOMITAaHUSIX.

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

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

O6mmit  (pyHKIIMOHAIBHBIA) ¥ MPOEKTHBIA MEHEHKMEHT OTIUYaeTCs TEeM, 4YTO
(GYHKIIMOHATBHBIA MEHEKMEHT cTabuiieH. Ero menb: momaepkaTh ¥ MPUYMHOXHUTH KA4CTBO U
3 pexkTUBHOCTh MporpaMMHOro Tpoaykra. EcTe oTpaGoTaHHBIM ma0NIOH, OH paboTaeT



NOCTOSIHHO. [IpOeKTHBIN MEHEI)KMEHT N3MEHYMB. L{enp NpoeKTHOr0 MEHEKMEHTA: TOCTUTHYTh
pe3yibTraTa 1000 IeHOoH, yuuThiBas, uTo ecTh deadline.

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

Mexnynaponnas  Accoumauus — YnopasineHus — Ilpoexkramum  (IPMA)  mposena
UCCIIEIOBaHME, I10 pe3yjbTaTaM KOTOPOrO HOBBIM MOJXOA CIKOHOMHUT Bam okono 20-30%
BpeMeHu u 15-20% pecypcos.

Uem otnuyarorcs Muadopmanmnonnsie TexHonoruu ot apyrux otpacieit? Cyas mo UT-
dopymam, 3aBUCHMOCTBIO MPOrPAMMHCTOB OT T'a/PKETOB, JIOPOTOTO ChIpa M BO3MOKHOCTH
noexaTh Ha banmu. BupryanepHoCcThIO Bcell paOOTBl U €€ pe3yibTaToB, HEBO3MOXXKHOCTHIO
UCTIOJIB30BaHUSl TPOTpaMMBbl  0e3 dIeKTpuyecTBa B ToOpoae. BakHOCThIO s Oymymmx
MOKOJICHUI BCEX HAyYHBIX JIOCTH)KEHUH, YTO BO3MOXHBI TOJIBKO Oyiarogapsi KOMIBIOTEPHBIM
VMHHOBALIMSIM.

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

VYopasnenne UT-npoektamu BkiIO4aeT B ceOs KypUpPYIOUIME 3aJayd IO YCTAaHOBKE
000pyIOBaHUSI W MOJICPHU3AIUKN CETH, pa3pabOTKe MPOTrPaMMHOIO OOECIeUYeHUs, CO3IaHUI0
BUPTYaIbHOU Cpelibl M O0JIaYHBIM BBIYHMCICHHUSAM, CHCTEMaM YIpaBlieHUS JaHHBIMU U OM3HEC-
aHaJIuTHKe, BHenpenue apyrux UT-ycmyr.

B IT npoeKTHBIN MEHEIKMEHT MOXKET UATH 110 TPEM >KM3HEHHBIM [IUKJIaM ITPOEKTa!

1. IlporHo3upyemsbiii, onxe waterfall. Tpagummonnsiii  momxox, gaxe B 2010-x
MIPUMEHSETCA HA MOPSAOK yaie Apyrux. [losTanHblil TMHENHBIN aITOPUTM.

2. Utepanmonnsiii. COBpeMEHHBIM TMOJXO0JI, B KOTOPOM paciimpeHue (pyHKIHoHaIa
pa3pabaTbiBa€MOr0 IMPOrPaMMHOI0 OOECNEYeHHs C KaXJbIM HOBBIM BBITYCKOM B paMKax
IIPOEKTA.

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

1. HEJb 1 3AJAYN U3YUYEHUS TUCLHUTIIAHBI

[enbto oCBOEHMS AMCLMIUIMHBI SIBISE€TCS (OopMUpOBaHUE Habopa MpodeccHoHaTbHBIX
KoMmreTeHIMi Oyaymiero GakanaBpa o HampasiaeHuio 09.03.02 MHdopmanmonHble cUCTEMBI U
TEXHOJIOTHH.

3a1aun OCBOCHHUS AUCUUIUIMHBL U3yYEHHE METOAO0B MOJETUPOBaHHs WH(POPMALMOHHBIX
cucteM OOpabOTKH IU(PPOBOrO KOHTEHTa, OCBOEGHHE MHCTPYMEHTOB MOJAEIHPOBAHUS
MH(OPMALIMOHHBIX CHUCTEM 00pabOTKH IUPPOBOTr0 KOHTEHTA.

2. OBOPYJIOBAHUE U MATEPHUAJIBI

AnmapaTHbIe CpeCTBA: MIEPCOHANBHBIA KOMIIBIOTED;

[Iporpammusbie cpenctBa Anbt Pabouas cranuus 10, AnsT Pabouas cranmms K, Anprt
«Cepsep», [Taket oucHbIx iporpamm - P7-Oduc.

VY4eOublii kmacc ocHameH IBM-coBMeCTUMBIMU KOMIBIOTEpAMH, OOBEIWHEHHBIMH B
JIOKaJIbHYIO ceTh. JIOKabHAs ceTh yu4eOHOTO Kilacca MMEeeT MOCTOSIHHBIN TOCTYI K ceTH Internet
no BblAeNeHHOW nuHUM. [l mpoBeneHus 1a00OpaTOPHBIX PabOT HEOOXOIUMO CIEAyIolIee
porpaMMHOE 00€CTIeUeHHe: OTepalMoHHas cucteMa AnbT Pabouast ctaHmus, makeT oQpUCHBIX
nporpamm P7-Oduc.



3. YKA3AHMUSA 11O TEXHUKE BE3OITACHOCTH

Ilepen wnawyamom paboOTHI cleayeT YOEOUTbCS B HMCIPABHOCTU AIIEKTPOIPOBOJIKH,
BBIKJIFOUYATEJICH, IITETCEIbHBIX PO3ETOK, IMPH MOMOIIN KOTOPBIX 00OpYIOBaHHE BKIIFOUACTCS B
CETh, HATMYUHU 3a3EMJICHUSI KOMIIBIOTEPA, €ro pab0TOCIIOCOOHOCTH.

JIisi CHWKEGHUST WM TPEIOTBpAICHHs BIMSHHS OIACHBIX W BPEAHBIX (HaKTOPOB
HEOO0X0MMO COONIOIaTh CAaHUTApPHBIE IpaBHJIa W HOPMBI, THTHEHHYECKHE TpeOOBaHUS K
NIEPCOHAIBHBIM AJICKTPOHHO-BBIUUCIIUTEIIbHBIM MAITUHAM.

Bo I/I36C)KaHI/IC MOBPCIKACHUA HU30JAOWMU TPOBOAOB W BO3HHUKHOBCHHA KOPOTKHUX
3aMBIKAHUW HE pa3pemiacTcsi: BEllaTh 4TO-THM00 Ha MPOBOJA, 3aKpalIMBaTh M OCIUThH MIHYPHI U
MPOBOJIA, 3aKJIaJbIBaTh MPOBOJA U IIHYPHI 32 Ta30BbIE W BOJOMPOBOIHEIC TPYOBI, 3a Oarapeu
OTOTHTEIBHON CHUCTEMBI, BBIICPTHUBATH IITENCEIbHYIO BHJIKY M3 PO3CTKH 3a IIHYp, YCHIIUE
JIOJKHO OBITH MPHIIOKEHO K KOPITYCY BUJIKH.

JIJsl ICKITFOUEHUST TTOPAXKEHUS DIICKTPHUYSCKUM TOKOM 3alpellaeTcs: 4acTo BKJIKYATh U
BBIKJIIIOYAaTb KOMIIBIOTEP oe3 HGO6XOI[I/IMOCTI/I, IMpUKacaTbCsd K 3KpaHy U K TBITbHOM CTOPOHC
OJIOKOB KOMIIbIOTEpa, PabOTaTh HA CPEACTBAX BBIYMCIHMTEIBHON TEXHUKH U TEpUPEPUITHOM
000pyIOBaHHHU MOKpPBIMH pyKaMHu, padoTaTb Ha CPEJACTBAX BBIYHCIUTEILHON TEXHUKU U
nepudepuiiHoM 00OpYJOBaHUHU, HMMEIONIMX HAPYIICHUS IICIOCTHOCTH KOpIyca, HapyIICHUS
HU30JIAUMKU  IIPOBOAOB, HCHUCIIPABHYHO HWHIAUKALIWIO BKIOYCHHA IIUTAHUA, C IIPpHU3HAKAMHU
AJIEKTPUYUECKOTO HANPSHKCHHUS HA KOPITyCe, KJIACTh Ha CPEICTBA BBIYMCIUTEIBLHONW TEXHUKU W
nepudepruitHoM 000pPYIOBaHUH TOCTOPOHHUE TIPEMETHI.

3ampeniaercss  1MOJ ~ HANpsDKEHHWEM  OYMINATh  OT  TbUIM W 3arpsA3HEHUs
AJIEKTPOOOOPYIOBAHHUE.

Bo  wu3bexanue  TOpaKeHHsST — JJEKTPUYCCKHMM  TOKOM, TPH  TOJb30BAHUU
AIIEKTPONPUOOpPaMU HENb3sl KacaTbCs OJHOBPEMEHHO KAaKHX-IMOO TpyOOIpoBOIOB, Oarapeit
OTOIICHUSI, METAJUINYECKUX KOHCTPYKIIMHA, COEIMHEHHBIX C 3eMJIEH.

[Tocne oxonuanwst pabOTHI HEOOXOIUMO OOECTOYHTH BCE CPENCTBA BBIYMCIUTEIHHOMN
TEXHUKH U nepudepuitHoe obopyaoBaHue. B ciyuae HempepbIBHOrO yudeOHOro mpoliecca
HEO0OXOMMO OCTAaBUTh BKIIOUEHHBIMHU TOJBKO HEOOXOIUMOE 000pyI0BaHHE.

4. HAUMEHOBAHUE JIABOPATOPHBIX PABOT

Ne Temsl | HameHOBaHuE TeM TUCIUILUIMHBI, UX KpaTKoe coaepkanue | Oovem | U3 HUX
JMCLIUTLI YacoB | MpakTU4ec
WHBI Kast
MOJIrOTOBK
a, 4acoB
5 cemecTp
1 Tema 1. Texnonoruu MoaenupoBaHus HHGOPMAIMOHHBIX | 4
CHCTEM
2 Tema 2. HMHcTpyMmMeHTanbHBIE CpeACTBA MOJACIHPOBaHUA | 4
UH(OPMAIIMOHHBIX CHCTEM
3 Tema 3. MonenupoBanue OW3HEC-TIPOIECCOB TpeaMeTHOH | 4
o0nactu
4 Tema 4. MoaenupoBanre HHPOPMALMOHHOTO 00ecTIeueHHs 4
5 Tema 5. Horarum IDEFO, IDEF1, IDEF3 4
6 Tema 6. Monenu ERD . DFD Hotanus 4
7 Tema 7. Texnonoruu UML 4
8 Tema 8. [Imarpammbl  0OBEKTHO-OPHUEHTHPOBAHHOTO | 4
MOJICJIMPOBAHUS
9 Tewma 9. PazpaboTka TEXHUUECKOTO 3aaHUS 4




Wroro 3a 5 cemecTp 36

Hroro 36

4. COOEP)KAHUE JIABOPATOPHBIX PABOT

JIaﬁopaTopHaﬂ paGOTa 1. TexHoaoruu MOAC/THPOBAHUA I/IH(l)OpMaIII/IOHHbIX CHCTEM

Heap padoThl: COCTaBUTh M MPOAHATU3UPOBATH TpeOOBaHMS K HHPOPMAIIMOHHOM
cucTeMe; pa3paboTaTh TEXHHUYECKOE 3aaHNE HA MTPOSKTUPOBAHUE NH(POPMAITUOHHON CUCTEMBI.

OcHoOBBI TEOpUM

[Ipobnembl, KOTOpBIE NUPUXOIAMTCSA pEIIaTh CHENHATHCTAM B IPOLECCEe CO3/IaHUS
MpPOrpaMMHOT0 oOOecreueHusi, O4eHb CIOXHBL. [lpupoma sTtux mpoOneM HE Bcerda sCHa,
0coOeHHO ecnu pa3padarbiBacMas NpPOTrpaMMHasi CHUCTEMa HHHOBAIMOHHas. B wacTtHOCTH,
TPYOHO 4YETKO OMHCaTh Te JCHCTBHUS, KOTOpblE IOJDKHA BBIMONHATH cucrteMa. OmucaHue
(GYHKIMOHATIBHBIX BO3MOXXHOCTEH W OTpaHUYEHHH, HAKIAaJbIBAEMBIX Ha CHCTEMY, Ha3bIBACTCS
TpeOOBaHUSIMU K ATOU CHCTEME, a caM Ipoiecc GOPMUPOBAHUS, aHAIH3A, JOKYMEHTUPOBAHUS U
MPOBEPKH ATHX (PYHKIIMOHAIBHBIX BO3MOXXHOCTEH M OTPAaHUYCHHUN — pa3padOTKO# TpeOoBaHUIA.

TpeboBanus moapa3aensiOTCs Ha MOJIb30BaTENIbCKHE U cucTeMHble. [lonp30Barenbckue
TpeOOBaHUS — ATO ONMHCAHHE HAa ECTECTBEHHOM S3bIKe (IUTIOC TOSCHSIONIME HarpaMMbl)
(GyHKIMH, BBIOIHAEMBIX CHUCTEMOW, W OTpaHHuYEHUM, HakIaJbiBaeMblXx Ha He€. CHCTeMHBIE
TpeOOBaHUSI — 3TO OMHCAHUE OCOOCHHOCTEW CHUCTEMBI (apXUTEKTypa CHUCTEMBI, TPeOOBAaHUS K
napaMerpaM oO0OpyJIOBaHHS U T.J.), HEOOXOIUMBIX A 3P(HEKTUBHON peanu3ai TpeOoBaHuUi
TI0JTb30BATEIIS.

Pa3paborka TpedoBanmnii

PazpaboTka TpeboBaHUl — 3TO TPOIECC, BKIIOYAOIINN MEPONPHUATHS, HEOOXO0IUMbIE
JUIS CO3JIaHMsI W YTBEPXKJAEHHUS JIOKYMEHTa, COAEp)Kallero Creuu(UKalnuo CHCTEMHbIX
TpeOoBaHuil. Pa3znnuaior yeTblpe OCHOBHBIX 3Tara mpolecca pa3padoTku TpeOoBaHMI:

- aHaJIM3 TEXHUYECKOW OCYIIECTBUMOCTH CO3/1aHUSI CUCTEMBI,

- opMUpOBaHUE U aHATN3 TPECOOBAHMIA,

- cnenu@uIUpoBaHue TpeOOBaHUH U CO3/1aHUE COOTBETCTBYIOIIEH TOKYMEHTAIUH,

- aTTecTalusl 3TUX TpeOOBaHUI.

Ha pucynke 1.1 mnoka3aHbl B3aMMOCBSI3M MEXIy O3THMH OTallaMd M PE3YJbTaThl,
COIPOBOKAAIOIINE KaXKIBIN ATl Mpoliecca pa3padOTKH CUCTEMHBIX TPEOOBAHUH.

Ho mockoibpky B mporecce pa3pabOTKH CHCTEMbl B CHIIy pa3HOOOpa3HBIX NPUYUH
TpeOOBaHUSI MOTYT MEHSTHCS, yIpaBieHHe TpeOOBaHUSAMHU, T.€. MPOLECC YIpPaBIECHUS
U3MEHEHUSAMH CUCTEMHBIX TpeOOBaHUM, SBIAETCS HEOOXOAWMOW COCTaBHOM  4YacThiO
JESATETLHOCTH TI0 UX pa3paboTKe.

®opMupoBaHUe U AaHAJIN3 TPeOOBAHMIT
Crnenyromm 3TaroM Tpolecca pa3paboTku TpeOoBaHUM sBisieTcs (GopMHUpOBaHUE
(onpezneneHue) U aHAU3 TPEOOBAHUIA.
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Pucynox 1.1 - Tlponecc pazpaboTku TpeGoBaHUM

O06o0menHas Mozenb nporecca (GOpMUPOBaHMS M aHalu3a TpeOOBaHUMN IOKa3aHa Ha
pucynke 1.2. Kaxnas opraHu3anusi HCHOJB3YeT COOCTBEHHBIH BapuUaHT JTOH MOJENH,
3aBUCALIMA OT “MECTHBIX (DaKTOPOB™: OMbITa pPabOThl KOJJIEKTUBA pa3pabOTUYMKOB, THIA
pa3pabaTbIBa€MON CUCTEMBI, UCIIOIb3YEMBIX CTAHJAPTOB U T.1.

Havano
npoyecca

Cneyndmunposaxue

TpeGoBaHuit

A 4

[ ) L
AHaNN3 NpeaMeTHOM | Onpenenerme JlokymeHTayus
obnacTu | npuopureros CHCTEMHBIX
/ TpeBoBaHmi
{ '
6 v le Pazpewenue
Coop San NPOTMBOPEYMiA

Knaccudmrauyus

TpeboBaHuit
Pucynok 1.2 - TIporiecc popmupoBaHus ¥ aHaIN3a TPEOOBAHUI

ITponecc popmupoBanus U aHanM3a TPEOOBAHUI IPOXOIUT Yepe3 PsJl FTATIOB.

1. Ananu3 npeameTHoOl 00iacTu. AHATMTUKUA JODKHBI M3YUUTh IPEIMETHYI0 00JacTh,
rzie Oy/eT 3KCITyaTHpOBaThCs CHCTEMA.

2. Coop TpeboBaHMil. DTO TpoIlecC B3aUMOICHCTBUS C JIMIAMH, (OPMHUPYIOITUMH
TpeboBanus. Bo BpeMs 3TOro nporecca mpooinKaeTcs: aHaau3 MpeAMETHON 00JIacTH.

3. Kmaccudukamnus tpeboBanuii. Ha stom sTame OechopMeHHBI HabOp TpeOOBaHMIA
npeoOpa3yeTcst B JOTMYECKHU CBSI3aHHbIE IPYIIIbI TPEeOOBAHUH.

4. Pazpemienne mnpotuBopeunii. bes comHeHus, TpeOoBaHMS MHOTOYMCIEHHBIX JIMIL,
3aHATHIX B Ipolecce (GpopmMupoBaHus TpeOoBaHMM, OyayT mpoTtuBopeunBbiMH. Ha 3TOM sTame
ONPEACIIAIOTCS U Pa3pellatoTCsl IPOTUBOPEUHSI pa3IUYHOIO poja.



5. Haznauenue mpuoputetoB. B mobom Habope TpeGoBaHW OJHU W3 HUX OyayT Oosee
Ba)XHBI, 4yeM JApyrue. Ha 3Tom sTame cOBMECTHO C NuIamMu, (OPMHUPYIOUMMH TpeOOBaHHUSA,
OTpeeNAoTCs Hanbosee BaKHbIe TpeOOBaHUSI.

6. IlpoBepka  TpeOoBanmii. Ha  »TOM  srTame  ompenensercs WX  IOJIHOTA,
MIOCJIEI0BATEIbHOCTh U HEIPOTUBOPEUUBOCTb.

[Tpouiecc hopMupoBanusi 1 aHaM3a TPEOOBAHUN TUKIUIECKHM, ¢ OOpaTHOW CBS3BIO OT
OJIHOTO 3Tana K Apyromy. LlUki HaunHaeTcs ¢ aHalM3a MpeIMEeTHON 00JacTH U 3aKaHYKMBAETCS
npoBepKoil TpeOoBanwmii. [loHMManme TpeOOBaHWN TPEIMETHOW OOJIACTH YBEITUYHMBACTCS B
Ka)KIOM IIUKJIe Tpoliecca GopMHUpOBaHUS TPEOOBAHUH.

PaccMoTpuM Tpu OCHOBHBIX TOAX0Aa K (OPMHUPOBAaHHIO TpeOOBaHUN: METO[,
OCHOBaHHBIM Ha MHOKECTBE OMOPHBIX TOUEK 3PEHUs, CLICHAPUU U STHOTpAPHUUECKUI METO/I.

OnopHble TOYKH 3peHHsA

[Toaxon ¢ MCMONIb30BaHUEM Pa3IMYHBIX OMOPHBIX TOUEK 3peHHs K pa3padoTke TpebGoBa-
HUW TPU3HAET pa3JIMuHbIe (OTIOPHBIC) TOUKHU 3PEHUS Ha MPOOJIEeMy U UCIOJIb3YET UX B Ka4eCTBE
OCHOBBI TOCTPOCHHUS M OpraHU3aluu Kak mporecca GopMupoBaHus TpeOOBaHMIA, TaK U He-
MOCPEJICTBEHHO CaMUX TPEOOBaHUA.

Pa3znuunble MeTO/IbI IpeIaraloT pa3Hble TPAKTOBKU BhIpakeHUd "Touka 3peHus’. Touku
3pEHUsT MOKHO TPAKTOBATh CIEAYIONTUM 00pa3oM.

1. Kak ucroynuk uHGOpMalMd O CHUCTEMHBIX JaHHBIX. B 3TOM ciydae Ha OCHOBE
OTIOPHBIX TOYEK 3PEHUSI CTPOUTCS MOJECNb CO3/IaHWS W UCIOJIb30BAaHUsS JaHHBIX B cucteme. B
nporecce GopMUpoBaHuUsl TpeOOBaHMI OTOUPAIOTCS BCE TaKHe TOYKH 3peHHs ( M1 Ha UX OCHOBE
OMPENIETSIOTCS TaHHBIE), KOTOPhIE OYIyT CO3/1aHbl UM KCIIOIb30BaHbI IPH pabOTEe CHUCTEMBI, a
TaK)Ke CrocoObl 00pabOTKH ITUX JAHHBIX.

2. Kak cTpyKTypa npeacTaBieHUd. B 3ToM citydae TOYKH 3peHHsI pacCMaTpUBAIOTCS Kak
ocobasi 4acThb MOJENU CUCTeMBbl. Hampumep, Ha OCHOBE PAa3JIUYHBIX TOYEK 3PEHHS MOTYT
pa3pabaThIBaThCS MOJACIH "CYIIHOCTH-CBA3B'", MOJIEIN KOHEYHOT'O aBTOMATa U T.].

3. Kak momydarenu CHCTEMHBIX CEpPBHUCOB. B 3TOM ciyyae TOYKH 3pEHHUS SBISIOTCS
BHEIIHUMH (OTHOCHUTEJIBHO CHCTEMBI) TMOJYYaTEISIMU CHUCTEMHBIX CEpPBUCOB. TOUKH 3peHUs
MOMOTAlOT OMpPEIeINTh JaHHbIe, HEOOXOAUMBIE VISl BBIOJHEHUS CUCTEMHBIX CEPBUCOB MIU MX
yIpaBiIeHUS.

Haub6onee 3¢ hekTHBHBIM MOIXO0M K aHAIHM3y TAaKUX CHCTEM SIBJISIETCS HCIIOJIb30BaHUE
BHEIIHUX  OMOPHBIX  Touyek 3peHus. Ha  ocHoBe »9Toro moaxoma  paspaboraH
meron VORD (Viewpoint-Oriented Requirements Definition — omnpenenenue TpeboBanuii Ha
OCHOBE TOYEK 3peHus) s (opmupoBaHuss u aHanmmu3a TpeOoBaHuii. (OCHOBHBIE H3Tarlbl
merona VORD nokasansl Ha pucynke 1.3.

1. Unentudukanuss TOYeK  3pEHUS, TMOJIYYAIOIIMX  CHUCTEMHBIE  CEPBUCHL, W
UIeHTU(UKAIUS CEPBUCOB, COOTBETCTBYIOIIMX KAKIOM TOUKE 3PCHHS.

2. CTpyKTYypHpOBaHUE TOYEK 3PEHHS] — CO3JaHUE HEPApXUU CTPYINIUPOBAHHBIX TOYEK
3peHust. OOIECUCTEeMHBIE CEPBUCHI MPEIOCTABISIIOTCS 00Jee BBHICOKMM YPOBHSIM HEPApXUU U
HACJIEAYIOTCS TOUKAMH 3PEHUSI HU3ILETO YPOBHS.

3. JIOKyMEHTHpPOBAaHUE OMOPHBIX TOYECK 3PEHHUS, KOTOPOE 3aKIIYaeTCs B TOYHOM
OMHCAaHUU UACHTU(DUIIMPOBAHHBIX TOUEK 3PEHUS U CEPBUCOB.

4. OToOpaskeHHe CUCTEMBI TOUEK 3PEHUs, KOTOpas MOKa3bIBACT CUCTEMHBIE OOBEKTHI, O -
peneneHHble Ha OCHOBE MH(OPMAIINH, 3aKIIFOUEHHON B OMIOPHBIX TOYKAX 3PEHUSI.

| » 7
Y Y
MaeHmwdmaums — Crpyxrypuposatme LoxymenTwposanmne s Orobpaxesme
TONEK 3pesii y. TO4EK 3PeHIA TONEK 3DeHIA V] CHCTEME TOYEK PSS

Pucynox 1.3 - Meton VORD




[Tpumep. PaccMoTpum ucnonb3oBanre Metoga VORD Ha mepBbIX Tpex Imiarax aHaiausa
TpeOOBaHUH /JIs1 CUCTEMBI CHCTEMBI IOJIEP)KKH 3aKa3a M y4eTa TOBapoB B OakajeifHoil 1aBke. B
OaxayeiiHOM JaBKe Ui KaKJOro ToBapa (PUKCUPYETCsl MECTO XpaHeHHs (OIpeJeseHHas MoJKa),
KOJIMYECTBO TOBapa M ero nocraBluK. CUcTeMa MOJAEPKKU 3aKa3a M ydyeTa TOBApOB JOJDKHA
oOecrnieunBarh J00aBieHHEe HHGPOpPMALlUM O HOBOM TOBape, M3MEHEHUE WIN YyJIaJeHue
uHpopManuu 00 HMeEIoUIeMcs ToBape, XpaHeHHe (noOaBieHHE, M3MEHEHHE U yJaJIeHHE)
UHpOpPMALMU O MOCTABIIMKAX, BKJIOYaroLled B ce0s Ha3BaHME (UPMBI, €€ aapec U TelaedoH.
IIpy moMomnu cUCTEMBI COCTABIIIOTCS 3aKa3bl ITOCTaBUIMKAaM. KayKblil 3aKa3 MOXKET COAECPKATh
HECKOJIbKO MO3ULMH, B K&KION MO3ULIUH YKA3bIBAIOTCSI HAMMEHOBAHKME TOBApa U €ro KOJIMYECTBO
B 3akaze. Cucrema 1o TpeOOBaHUIO MOJIK30BATENA (POPMUPYET U BBIAAET HA TMEYaTh CIEIYIOIIYIO
CIPaBOYHYIO HH(POPMALIHIO:

- CIIUCOK BCEX TOBApPOB;

- CIIMCOK TOBApOB, UMEIOLUXCS B HAJIMYNY;

- CIIUCOK TOBApOB, KOJMYECTBO KOTOPHIX HEOOXOAUMO MOTIOTHUTH;

- CIIUCOK TOBApOB, IIOCTABJIIEMBIX JAHHBIM ITOCTABLIMKOM.

[lepBbiM marom B (OPMHPOBAHWUU TPEOOBAHUI SBISETCS HIACHTU(DUKAIUS OIOPHBIX
TOueK 3peHus. Bo Bcex meronax gopmupoBaHus TpeOOBaHUIN, OCHOBAaHHBIX Ha MCIIOJb30BaHUU
TOYEK 3pEHUs, HavyajdbHas WACHTU(UKAIMS sSBIsSeTcs HawOoiiee TPyAHOH 3amaueit. OauH U3
HOJXO0/10B K MUJICHTU(UKAIUN TOYEK 3pEHUsT — METOJ "MO3roBoil aTaku'", KOI/ia ONpeaeisoTcs
NOTEHLIMAIbHBIE CHCTEMHBIE CEPBHUCHI W OpraHU3alli{, B3aUMOJIECHCTBYIOIIME C CHUCTEMOM.
OpranusyeTrcss BCTpeda JIML, Y4YacTBYIOUIMX B (OPMHUPOBAaHMM TpeOOBaHMM, KOTOpHIE
IpeiaraloT CBOM TOYKH 3pEHMs. DTH TOYKU 3pEHHUS NPEICTABIAIOTCS B BHJE AUArpamMbl,
CoCTOALIeH U3 psAAa KpyroBbiX oOiacTeil, 0TOOpakaroLMX BO3MOXKHBIE TOUKH 3peHus (puc. 4).
Bo Bpems "M03roBoii aTaku" HE0OX0AUMO HACHTU(UIIUPOBATH MMOTCHIIMAIBLHBIC ONOPHBIE TOUKH
3peHMs, CHCTEMHbIE CEpPBUCHI, BXOJHbIE JaHHble, HE(PYHKLUUOHAJIbHbIE TpeOOBaHMUS,
YIPaBJISIONIUE COOBITUS U UCKITIOUUTEIbHBIE CUTYaAIUH.

Crenyromeil cragueil mpouecca (opMuUpoBaHHMS TpeOoBaHMH OyneT HACHTU(HUKAIMS
OMOpPHBIX TOYEK 3peHus (Ha pucyHke 1.4 moka3aHbl B BUJE TEMHBIX KpPYroBbIX oOjacTei) u
cepBUCOB (IIOKa3aHbl B BHJE 3aTEHEHHBIX obOnacteil). CepBUCH JOJKHBI COOTBETCTBOBATH
ONMOPHBIM TOYkaMm 3peHus. Ho Moryr ObITh CepBUCHI, KOTOpbIE HE IIOCTaBJIE€HbI UM B
COOTBETCTBUE. JTO 03HAYAET, YTO HA HAYAJIBHOM JTale "MO3rOBOM aTaku'"' HEKOTOPHIE OMIOPHBIE
TOYKH 3pEHUs HE ObUIN UACHTU(DUIIMPOBAHBI.

Onnara
Nonyerne " Knwewr Tospe
Tos3pA < SNOKYNATEND ) Mposepxa
\// caTHCTHRH
Saxas
Haneune HENPORBAEMbIA TOB3P3
Totapy ToBp /\
Noctoaresit
noKynarens >
Nevars
BAMMHACTPATOY
Sanecermes [§ e ot
nocToRMMsie v
NOKYRATEM Nonyyene
recaBel ) npegocTEEnerst Nepeonpegenewie
\ SOMAOK
\/(/'m i S
V’
focrynk Gase
noCTaswmK RaMx
MNocraska «Mpopasaemsidt Odopmnenne 3axa33
TOB3PY ¥7080p NOCTaBLAMKY

Pucynok 1.4 - Jluarpamma ugieHTU(UKAITIN TOYEK 3PCHUS



B

Taduie

1.1

II0Ka3aHoO

pacripenesieHue

CEpBHUCOB

JJIA

HEKOTOPBIX

UICHTU(PUIUPOBAHHBIX Ha pucyHke 1.4 Touek 3peHus. OAMH U TOT K€ CEPBUC MOXKET OBITh
COOTHECEH C HECKOJIbKUMH TOYKAMU 3PEHUSI.

Tabnuma 1.1 - CepBHCHI, COOTHECEHHBIE C TOYKAMH 3PCHUS

Kunent NOKYyINaTeJl | MOCTOSIHH | TOBap NOCTABIIM | MpoAaBel | aAMMHHCT
b bl K parop
NoKynareJ1
b
[IpoBepka | 3anecenue | [lomydyenue | [Ipuem 3anecenue | [Ipomaxa Hoctyn k
HaJIU4Ms B CIIHCOK CKHJIKH TOBapa B 0azy TOBapa 6aze
TOBapa KJIMEHTOB JTAHHBIX JTAaHHBIX
IToxynka [lonyuenue | 3aneceHue [Teuats IIpoBepka
TOBapa unpopmair | B 6azy yeka CTaTUCTUKH
un JTAHHBIX
ITonyuenue Haznauenun Hoctym [Iepeonpen
yeka € LIEHbI KaTajory eJIeHUE
L[EHbI
3aka3 [Iepeonpen [IpoBepka | Odopmien
TOBapa eJIeHNE HaJIU4us ue 3aKkasza
LIEHbI TOBapa
3aHeceHue «[Toxynaem Odopmiten | Ilewats
MOKyIaTel BII» UK ue 3aKasza 3aKasa
S 1 CyMMBI «HETOKyTa HOKYIIaTel
MOKYIIKHU B €MBIil» 10
0a3zy TOBap
JTAHHBIX

Wudopmanus, u3BICUCHHAs W3 TOYEK 3PEHUs, MCIIONB3YeTCs AJIs 3alojHEeHus (opm
1a0JIOHOB TOYEK 3pEHHMS M OpPraHM3allid TOYEK 3PEHUs B HMEPApPXUI0 HACIENOBAaHUA. JTO
MO3BOJISIET YBUAETH 0OIIMEe TOUKH 3pEHUs U MIOBTOPHO HUCHOJIB30BaTh MH(POPMAIMIO B HEpapXHUn
HacneoBanus. CepBHCHI, JAaHHBIE U YIPABIAIONIAast HHPOPMAIHS HACIETYIOTCS TOJAMHOKECTBOM
touek 3peHus. Ha pucynke 1.5 moka3aHa wyacTb HMepapXWu TOYEK 3pEHMs ISl CHCTEMbI
NOJJIEP’KKU 3aKa3a U yueTa TOBapOB.

Bce Toukm 3peHus

NOCTaBLWMK

/

COTPYAHMEKN

e

KAMEHTDI

TOBap

e

~.

KOHCY/ADbTAHT

AAMUHKUCTPATO

noxkynateno

MocToaHHbIN

nokynarens

Pucynok 1.5 - Uepapxus Touek 3peHust

AtTecTanus TpedGOBaHM

ATtTecTanus

JOJDKHA

MPOAEMOHCTPHPOBATH,

qTO

TpeOOBaHMS

JEUCTBUTEILHO

OTIPEICIISAIOT Ty CHCTEMY, KOTOPYIO XOUeT MMETh 3aka3uuk. [IpoBepka TpeOoBaHMII BaKHA, TaK
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KaK OIMOKU B crieruduKanuy TpeOboBaHUN MOTYT MPUBECTH K TIEPEICITKE CUCTEMBI U OOJIBITUM
3arpataMm, eciiu OyayT OOHapyKeHbI BO BpeMs Ipoliecca pa3pabOTKU CHUCTEMbl WM TOCIE
BBEJICHHUS €€ B dKcIuTyaTanuio. CTOMMOCTh BHECEHUS B CUCTEMY U3MEHEHU M, HEOOXOAUMBIX IS
yCTpaHEeHUs OIMOOK B TpeOOBAaHUSAX, HAMHOTO BBIIIE, YEM HCIpPABICHHE OIIMNOOK
INPOEKTUPOBAHUS WM KOoAupoBaHusA. [IpuumHa B TOM, YTO M3MEHEHHE TpeOOBaHWH OOBIYHO
BJIEUET 32 COOOW 3HAYMTENbHbIE U3MEHEHHS B CHCTEME, IOCIIe BHECEHHUS! KOTOPHIX OHA JIOJDKHA
IPOITH NOBTOPHOE TECTUPOBAHMUE.

Bo Bpemst nporiecca aTTecTaliy JOJDKHBI OBITh BBITIOJTHEHBI PA3TUYHBIE TUIBI TIPOBEPOK
TpeOOBaHUIA.

1. ITpoBepka mpaBuwibHOCTH TpeOoBaHui. [lonb30BaTelb MOXKET CUMTATH, YTO CHCTEMA
HeoOXoauMa Ui BBIIOJHEHHUS HEKOTOPBIX OINpeleseHHbIX (yHKuMA. OgHaKo AainbHeHIve
PasMBIIUICHUS ¥ aHAJM3 MOTYT MPUBECTH K HEOOXOIUMOCTH BBEICHHUS JIOTIOJHUTEIBHBIX WIIN
HOBbIX (yHKUuH. CHcTeMbl MNpelHa3HAuYeHbl AJIs Ppa3HbIX I0JIb30BATeNeH C pa3IMuHBIMU
NOTPEOHOCTSIMU, W I03TOMY Ha0op TpeOoBaHMA OyaeT NPEACTaBIATH COOOH HEKOTOPBIN
KOMIIPOMHUCC MEX 1y TpeOOBaHUSAMU I0JIb30BATENICH CUCTEMBI.

2.llpoBepka Ha HeENpPOTUBOpPEUMBOCTh. Crienuduranms TpeOOBaHWA HE JOJDKHA
colepkaTh IMPOTUBOpEUMH. OTO 03HAYaeT, 4YTO B TpeOOBaHMAX HE JOIDKHO OBITh
IIPOTUBOpEYAIMX JPYr JAPYry OrPaHUYECHUM WJIH Pa3IW4YHBIX ONMCAHUM OJHOM M TOH XK€
CUCTEMHOH (yHKLUH.

3. [IpoBepka Ha monHOTY. Crienudukanus TpedOBaHU JTOIDKHA COJEPKATh TPEOOBAHUS,
KOTOpbIE ONPEAEISAIOT BCe CUCTEMHbIE (PYHKLIMU M OTPAaHUYEHHUs, HaJJaraeMble Ha CUCTEMY.

4. IlpoBepka Ha BbINIOJHUMOCTb. Ha OCHOBE 3HaHUS CYLIECTBYIOIIUX TEXHOJIOTUH
TpeOOBaHUS JOJDKHBI ObITh MPOBEPEHbI HA BO3MOXKHOCTh HX PEAIBbHOTO BBINOJHEHHS. 37ech
TaKXe MPOBEPSIOTCS BO3MOXKHOCTH (pHAHCHPOBAHUS U rpaduK pa3pabOTKH CUCTEMBI.

CymecTByeT psJl METOJOB aTTeCTAllMl TpeOOBaHMM, KOTOpPbIE MOKHO MCIIOJIb30BaTh
COBMECTHO WJIM KaXKIbIi B OTJIE€IBHOCTH.

1. OG30p TpeboBanmii. TpeOoBaHMS CUCTEMHO aHAIN3UPYIOTCS PELICH3EHTaMHU.

2. IlporotunmpoBanue. Ha aToM 3Tamne mpoTOTHIT CUCTEMBI IEMOHCTPUPYETCS KOHEYHBIM
HOJIb30BATENsIM M 3aKa3zuuky. OHM MOTYT 3KCIEPUMEHTHPOBATh C 3THUM NPOTOTUIIOM, YTOOBI
yOeIUThCs, YTO OH OTBEYAET UX MOTPEOHOCTSIM.

3. I'enepanust TecToBBIX clieHapueB. B mpeane TpeOoBaHMs JODKHBI OBITH TaKHUMH,
YTOOBI UX peaTU3alrIi0 MOXKHO ObLIO MpoTecTupoBath. Eciiu TecTs! uist TpeboBaHuii pazpadaThl-
BAIOTCSl KaK 4yacTh Ipolecca aTTeCTallid, TO YacTO 3TO MO3BOJSET OOHAPYKUTh MPOOJIEMBI B
crenudukanuu. Eciiu Takue TECTHI CIOXHO WM HEBO3MOXKHO pa3paboTarh, TO OOBIYHO 3TO
03HayaeT, 4To TPeOOBAHUS TPYJHO BBITOJHUTH U TOATOMY HEOOXOIMMO UX NEPECMOTPETH.

4. ABTOMaTH3UPOBAHHBIH aHaJIN3 HenpoTuBopeunBocTu. Ecin TpeGoBaHUs
NPEJCTaBICHbl B BHUJE CTPYKTYPHBIX WIM (OPMaJbHBIX CHCTEMHBIX MOJAENEH, MOXKHO
UCMONb30BaTh MHCTpyMeHTanbHble CASE-cpencTBa A  MPOBEPKH  HEMPOTUBOPEUHUBOCTHU
Mojesnei. [l aBToMaTHU3MPOBAHHOM MPOBEPKH HEMPOTUBOPEUYMBOCTH HEOOXOIMMO MOCTPOUTH
0a3y MJaHHBIX TpeOOBaHMII W 3aTeM IPOBEPUTh Bce TpeOOBaHMS B 3TOM 0a3e JaHHBIX.
AHanuzaTop TpeOOBaHUI TOTOBUT OTYET 000 BCeX OOHAPYKEHHBIX MPOTUBOPEUHUSIX.

[Tonp3oBaTenbCKUE U CUCTEMHbBIE TPEOOBAHNUS

Ha ocHoBanuM mosrydyeHHBIX MOJENEN CTPOATCS MOIb30BaTENIbCKUE TPEOOBAHHUS, T.€. KaK
ObUIO CKa3aHO B HayaJle ONKCAHHE HAa €CTECTBEHHOM S3bIKE (DYHKIIMH, BBITOIHIEMBIX CUCTEMOH,
Y OTPaHWYECHUH, HAKJIAAbIBAEMBIX Ha HEE.

ITonp3oBarenbckie TpeOOBaHUS JOJDKHBI ONKCHIBATH BHEIIHEE MOBEJCHHE CHCTEMBI,
OCHOBHbIE ()YHKIIMH U CEPBUCHI MPEOCTaBIsIEMble CUCTEMOM, €€ He()yHKIIMOHATIbHBIE CBOMCTBA.
Heo6xoa1Mo BBIIENIUTH OMOPHBIE TOYKU 3pEHHS U CIPYIITUPOBATh TPEOOBAHMS B COOTBETCTBUU
¢ Humi. [lonb3oBarenbckue TpeOOBaHUS MOXKHO 0(OPMUTH KaK MPOCTHIM NEPEUUCIEHUEM, TaK U
MCIIOJIb3YS] HOTALMIO BAPUAHTOB HCIOJIb30BaHUS.

Jlanee cocTaBisAr0TCsA CUCTeMHBbIE TpeOoBaHMsl. OHM BKIIIOYAIOT B Ce0sL:
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1. TpeboBaHus kK apxXuTeKType cucteMbl. Hampumep, 4ucio U pa3MelnieHue XpaHuiuil 1
CEpPBEPOB MPUIIOKEHHUI.

2. TpeboBanust K mapamerpam oOopyaoBanus. Hampumep, dacTtora mpoieccopoB
CepBEPOB U KIUEHTOB, 00BbEM XPAHHIIUIL, Pa3Mep ONEPATUBHOW M BHUIECO MAMSTH, MPOIYCKHAs
CIIOCOOHOCTH KaHaia U T.J.

3. TpeboBanus Kk mapameTpaM cucTeMbl. Hampumep, BpeMsi OTKIMKa Ha JCHCTBHE
MOJIb30BaTENs, MaKCHUMAlIbHBI pa3Mep meperaBaemMoro Qaiina, MakcuUMajbHasi CKOPOCTh
nepeaayy JaHHBIX, MAKCHMAaJIbHOE YUCIIO OJTHOBPEMEHHO pabOTaIOIUX NOIb30BaTENeH U T. 1.

4, TpeboBaHUs K MPOrpaMMHOMY HHTEpPEHCY.

5. TpeOoBanmst K  CTpyKType  cuctembl.  Hampumep,  MacmrabupyemocTs,
pacupenenéHHOCTh, MOYJIbHOCTb, OTKPBITOCTb.

- MacIITabupyeMOCTh — BO3MOXKHOCTh PAcCIpOCTPAHEHHUS CHCTEMBbl Ha OOJbIIOE
KOJIMYECTBO MAIllMH, HE MPUBOASAIIAs K MoTepe paboTocrnocoOHOCTH U 3PGHEKTUBHOCTH, MPU
3TOM CIIOCOOHOCTH CHCTEMBl HapaluBaTh CBOK MOIIHOCTH JIOJDKHA OIPENENATHCS TOJIBKO
MOIIIHOCTBIO COOTBETCTBYIOLIETO aapaTHOTO 00eCIeYeHHUs.

- pacIpeAcICeHHOCTh - CHUCTEMa JOJDKHA MOJJCPKUBATh PACHPEACIIEHHOE XPAaHEHUE
JTAHHBIX.

- MOJYJIBHOCTb - CHCTEMA JOJKHA COCTOSITh U3 OTIEIbHBIX MOIYJIEN, HHTErPUPOBAHHBIX
MEXy COOOH.

- OTKPBITOCTh - HAJIMYHME OTKPBHITBIX HHTEPQEHCOB s BO3MOXKHON TOpabOTKH |
MHTErPALMH C IPYTUMHU CUCTEMAMHU.

6. TpeOoBanHMs IO B3aUMOJICHCTBUIO M MHTETPAIMH C JIPYrUMH cUcTeMamu. Hampumep,
UCIONIb30BaHuEe oO0mmIeil 0a3pl JaHHBIX, BO3MOXKHOCTH IOJIYYE€HHS JAaHHBIX U3 0a3 JaHHBIX
OIIpEeACIIEHHBIX CUCTEM U T.[I.

Texnnuyeckoe 3aganue

TexHuueckoe 3ajaHue MpPEJICTaBIsIET COOOM AOKYMEHT, B KOTOPOM C(OPMYJIUPOBAHBI
OCHOBHBIE LI€JM pa3pabOTKH, TpeOOBaHUSA K MPOrPaMMHOMY MPOJYKTY, OMpPENENIEHbl CPOKH U
ATanbl pa3pabOTKU U peryiaMEHTUPOBAH MPOLIECC IPUEMO-CIaTOUYHbIX UCIIBITaHUN. B pa3zpaboTke
TEXHUYECKOTO 3a/JlaHdsl YYacTBYIOT Kak MPEJCTABUTENN 3aKa3uuKa, TaK WM IPEICTaBUTENIN
ucnongHuTens. B ocHOBe 3TOro JOKyMeHTa JIeKaT MCXOJHble TpeOOBaHUS 3aKa3uuKa, aHalu3
NEPEJOBBIX JOCTHMKCHMH TEXHUKH, DPE3YyJIbTaTbl BBINOJHEHHS HAyYHO-HCCIIENI0BATEIbCKUX
pabdoT, NpeANnpPOEKTHBIX UCCIEA0BaHNMN, HAYYHOT'O IPOrHO3UPOBAHMS U T. II.

IMopsinok pa3paGoTKu TEXHUYECKOT0 3aaHUsI

Pa3paboTka TEXHHUYECKOTO 3aJaHUS BBITIONHSACTCS B CICAYIOMICH IMMOCIECIOBATEIIBHOCTH.
[Ipesxxne Bcero ycTaHaBIMBAIOT HAOOp BBIMONHAEMBIX (YHKIUNA, a Takke MepeueHb U
XapaKTepUCTUKU HUCXOJHBIX JaHHBIX. 3aTeM OMpeNessioT TepeYeHb pe3yNbTaToB, HX
XapaKTEPUCTUKHU U CIIOCOOBI MPEICTABICHUS.

Jlanee yTOUYHSIIOT cpeAy PyHKIIMOHUPOBAHUS MPOTPAMMHOTO 00ECTICYEHHS: KOHKPETHYIO
KOMIUICKTAIMIO W TIapaMeTPbl TEXHHUYECKHX CPEJICTB, BEPCHUIO HCIOJIB3YEMOW OIeparliOHHOMN
CUCTEMBl W, BO3MOXXHO, BEPCHHM M TMapaMeTpbl APYroro YyCTaHOBJIEHHOTO MPOTrPAMMHOTO
o0ecreveHns, C KOTOPBIM IPEJICTOUT B3aUMOICHCTBOBATE OYAyIIEMY ITPOrPaMMHOMY TTPOIYKTY.

B cnyuasx, korma paspabarbiBaeMoe MporpaMMHOE OOecrieueHrue COOMpaeT W XPaHHT
HEKOTOPYIO HMH(POPMAIMIO0 WM BKIIOYACTCS B YIPaBICHHE KaKUM-JTHOO TEXHUYSCKUM
MPOIIECCOM, HEOOXOIMMO TaKXKe YEeTKO pEeriaMeHTHPOBATH JCHCTBUS MPOrpaMMbI B Clydyae
c00€B 000pYIOBaHUS U YHEPTOCHAOKCHHUSI.

1. O01IKe mONIOKEHHS

1.1. Texauueckoe 3amaHue opOPMIIIOT B coOTBeTCTBHU co cranmaptom ['OCT 19.201-
78, TOCT 34.602-89.

1.2. JIns BHECEHUs UBMEHEHHUI W JOTOJHEHUH B TEXHUUYECKOE 3aJIHUE Ha MOCTIEAYIOIINX
CTaIUAX Pa3pabOTKHU MPOTrpaMMbl WIH MPOTPAMMHOTO U3/IETHS BBIITYCKAIOT IOTIOJHEHHE K HEMY.
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CornacoBaHue M YTBEpKACHHUE JOMOJHEHHUS K TEXHUYECKOMY 3a/IaHHI0 TMPOBOJAT B TOM XK€
NOPSAJIKE, KOTOPBIN YCTAaHOBJIEH Uil TEXHUUYECKOTO 3aJaHMsL.

1.3. Texuuueckoe 3a1aHue JOKHO COAEpkKaTh CIEAYIOLIUE pa3 Ieibl:

1) obuue cBeneHus;

2) Ha3HAYCHUE U 1IEJIM CO3/IaHUs (Pa3BUTHS) CUCTEMBI;

3) xapakTepuCTHUKa 0ObEKTOB aBTOMAaTU3AIINH;

4) TpeOOBaHUS K CUCTEME;

5) cocTaB U copepkanue paboT MO CO3JaHUIO0 CUCTEMBIL;

6) OPSAZOK KOHTPOJISL M PUEMKU CUCTEMBI;

7) TpeOOBaHUS K COCTaBY M COJIEP>KaHUIO pabOT IO MOJArOTOBKE 00BEKTa aBTOMATHU3AIINN
K BBOJly CUCTEMBI B JICHCTBUE;

8) TpeboBaHUs K JOKYMEHTHPOBAHHIO;

9) uCTOYHUKHU pa3pabOTKH.

B 3aBucumoctu 0T 0c0O0EHHOCTEN MPOrpaMMbl WIIM IPOTPAMMHOI0 U3/ENIHS TOIYCKAeTCs
YTOYHSTH COJIEpP’KaHUE Pa3/IesioB, BBOAUTH HOBBIE pa3felibl WU OObEIUHATH OT/ACIbHBIC U3 HUX.
[Tpy HEOOXOIMMOCTH JTOMTYCKAETCSl B TEXHHUECKOE 33JaHNE BKITFOUATh MPHIIOKCHHS.

2. Conepxanue pasieiion

2.1. B paznene «O0mue cBeCHHUS» YKa3bIBAIOT:

1) mosaHOEe HAaMMEHOBAHKME CUCTEMBI M €€ YCIIOBHOE 0003HAUCHHE;

2) mm¢p Temsl win mudp (HOMEp) T0roBOPA;

3) HauMeHOBaHue  mpeanpuatuii  (oObeIuHEHMI)  pa3padoT4MKa W 3aKa3yMKa
(TT0JTB30BaTEIs) CUCTEMBI M UX PEKBU3UTHI;

4) mepedyeHb AOKYMEHTOB, HA OCHOBAaHHUHU KOTOPBIX CO3/Ia€TCS CHUCTEMa, KeM M Korja
YTBEPXKACHBI 3TH JJOKYMCHTHI,

5) nyiaHoBBIE CPOKU Hayasla ¥ OKOHYaHHs paOOTHI MO CO3JJaHUIO CUCTEMBI;

6) cBefeHMs 00 UCTOUYHUKAX U MOPsiIKe PUHAHCUPOBAHUS paboT;

7) nopsiiok ohopMIIEHUs U MPEABABICHUS 3aKa3UUKy Pe3yJbTaToOB pabOT MO CO3JaHHIO
CUCTEMBbI (€€ uacTeil), MO M3rOTOBJICHHUI0O U HaJaJKe OTIENbHBIX CPEJICTB (TEXHUYECKHX,
MPOrPaMMHBIX, HH(POPMAIIMOHHBIX) M MPOTPAMMHO-TEXHUYECKUX (IIPOrpaMMHO-METOINYECKUX )
KOMILIEKCOB CUCTEMBI.

2.2. Paznen «Ha3nayenwe u 1enu co3faHus (Pa3BUTHsI) CHCTEMBD» COCTOUT U3
M0JIpa3/elioB:

1) Ha3HAYEeHHE CUCTEMBI;

2) uenu co3JaHusi CUCTEMBI.

2.2.1. B mnonpaznene «Ha3HaueHHe CHUCTEMBI» YKa3bIBAIOT BHJ aBTOMAaTHU3HPYyEeMOMH
JEeSTENIbHOCTH (yIpaBlIeHUE, MPOSKTHPOBAHUE W T. 1.) U MEpeueHb OOBEKTOB aBTOMATU3ALUU
(00BEKTOB), HA KOTOPBIX MPEIIOJIATAETCS €€ UCTI0JIb30BaTh.

2.2.2. B moapasnene «llenu co3manus cCUCTEMBD» MPUBOAIT HAUMEHOBAHUS U TpeOyeMble
3HAYCHUS TEXHUYECKHUX, TEXHOJOTMYECKHX, MPOHM3BOJCTBEHHO-DKOHOMHYECKUX WU APYTHX
nokasareneii 00beKTa aBTOMATH3AIMH, KOTOPBIE JOKHBI OBITh JOCTUTHYTHI B PeE3yJbTaTe
coznanus C, n yKa3pIBalOT KPUTEPUH OLICHKH TIOCTHKEHUS LIETIeH CO3aHUsl CUCTEMBI.

2.3. B paznene «XapakTepucTHKU 00BEKTa aBTOMATU3AIMIY TIPUBOJISIT:

1) kpatkue cBeZeHUS 00 OOBEKTE aBTOMATHU3AlMM WM CCBUIKM Ha JOKYMEHTBHI,
coJiepKallie TaKyro HH(OpMaIHIo;

2) cBefieHUs] 00 YCIIOBHSX JKCILTyaTal[id OOBEKTa aBTOMATH3AIlMHM M XapaKTEPUCTHUKAX
OKPYXKaroIlEe Cpebl.

[Ipumeuanue: J{ns CAIIP B pa3nene TONOJHUTEIBHO IPUBOAAT OCHOBHBIE ITapaMeETPbl U
XapaKTePUCTUKU O0BEKTOB MPOCKTUPOBAHUSI.

2.4. Paznen «TpeboBaHUS K CHCTEME)» COCTOUT U3 CIETYIONINX TOPa3/IeNIOB:

1) TpeGoBaHMS K CHCTEME B I[EJIOM;

2) TpeboBaHus K PyHKITUAM (3a/1a9aM ), BHITTOTHSIEMBIM CHCTEMO;

3) TpeGoBaHMsI K BUAaM 00ECIICUCHHUS.
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CocraB TpeOoBaHMII K CHCTEME, BKJIIOYaeMbIX B JaHHBIM pasgen T3 Ha MUC,
YCTAQHABJIMBAIOT B 3aBHCUMOCTH OT BHJA, Ha3HAUCHHs, CIEUU(UUIECKUX OCOOCHHOCTEH u
ycIoBUH (YHKIIMOHMPOBAHUS KOHKPETHOM cuCTeMbl. B kaxJoM mojapasese NpuBOIAT CChUIKU
Ha neiictByromue HT/, onpexnenstomue TpeGoBaHMs K CHCTEMaM COOTBETCTBYIOILIETO BUIA.

2.3.1. B nogpasnene «T'peboBaHus K cCCTEME B LIEJIOM» YKa3bIBAIOT:

- TpeOOBaHUs K CTPYKTYpe M (PYHKIIMOHUPOBAHHIO CUCTEMBI,

- TpeOOBaHUS K YMCIEHHOCTH M KBalIU(UKALUU MEpPCOHANIA CUCTEMbl U PEXHUMY €ro
paboThI;

- [IOKa3aTey Ha3HAaYEeHHUs;

- TpeOOBaHUs K HAJC)KHOCTH;

- TpeOoBaHus 6€30MaCHOCTH;

- TpeGOBaHUS K )PrOHOMHUKE M TEXHUYECKOH 3CTETHKE;

- TpeOOBaHUs K TPAaHCIIOPTAOEIbHOCTH 11 NOABHKHBIX AC;

- TpeOOBaHUSl K DIKCIUTyaTal[MH, TEXHUYECKOMY OOCITY)KUBAHHIO, PEMOHTY M XPaHEHHIO
KOMIIOHEHTOB CUCTEMBI;

- TpeOOBaHUs K 3aMKTe HHOOPMAIH OT HECAHKIIMOHUPOBAHHOTO JAOCTYIIA;

- TpeOOBaHUS MO COXPAHHOCTH MH(POPMALIUU TIPU ABAPHSIX;

- TpeOOBaHUS K 3aIIUTE OT BIUSHIS BHEIIHUX BO3/ICHCTBUH;

- TpeOOBaHUS K MATEHTHOMN YUCTOTE;

- TpeOOBaHUS 10 CTAaHAAPTH3AINY M YHHU(PHUKAIINH;

- IONIOJIHUTENIbHbIE TPEOOBAHUS.

2.3.1.1. B TpeGoBaHuUAX K CTPYKTYpE U (YHKIMOHUPOBAHUIO CHCTEMBI TIPUBOJIAT:

1) mepeyeHb MOJCUCTEM, UX HA3HAYEHUE U OCHOBHBIE XAPaKTEPUCTUKH, TPEOOBaHMS K
YHCITy YPOBHEH HEpapXuH U CTENICHH EHTPAIN3AIUHN CUCTEMBI,

2) TpeboBaHUs K criocodam M CpeAcTBaM CBSI3U Ui UH(POPMAIIMOHHOTO OOMEHA MEXKIY
KOMITOHEHTaMH CHCTEMBI;

3) TpeGoBaHUs K XapaKTEPUCTUKAaM B3aHMMOCBS3€H CO3/1aBa€MON CUCTEMbI CO CMEXHBIMU
cucTeMaMu, TpeOOBaHMsSI K €€ COBMECTHMOCTH, B TOM YHCIIE€ YKa3aHHsS O crocobax oOMeHa
uHpopManrell (aBTOMaTHUECKH, IEPECHUTKOM TOKYMEHTOB, 110 TenedoHy | T. I1.);

4) TpeOoBaHUs K peKuMaM (yHKIIMOHUPOBAHUSI CUCTEMBIL;

5) TpeGoBaHMS O JUATHOCTUPOBAHUIO CUCTEMBI;

6) MepCNEeKTUBBI PA3BUTHS, MOJIEPHU3AIINHI CHCTEMBI.

2.3.1.2. B TtpeboBanuax K mnokazarensM HazHaueHuss MC mnpuBoaar 3HavyeHUs
apaMeTpOB, XapaKTEPUIYIOIINE CTENICHb COOTBETCTBHUS CHCTEMBI €€ Ha3HAYCHUIO.

Jlia UC ynpaBieHust yKa3bIBaroT:

- JIOITyCTUMBIE TpeIebl MOJEPHU3AIMH U PA3BUTHUS CUCTEMBI;

- BpEMEHHBIE XapaKTEPUCTUKH, IIPH KOTOPBIX COXPAHSETCS Ha3HAYCHNE CHCTEMBI.

2.3.2. B moapaznene «TpebGoBanust Kk BuAaM oOeClEUYEeHUs» B 3aBUCUMOCTH OT BHJA
CHCTEMBI TIPUBOJIAT TPEOOBAaHUS K MaTeMaTHUECKOMY, HH(POPMAITMOHHOMY, JITHTBHCTUYECKOMY,
IPOTPaMMHOMY, TE€XHUYECKOMY, METPOJIOTMYECKOMY, OPTraHU3aI[MOHHOMY, METOJAWYECKOMY U
JpyTUE BHIIAM 00€CIIEYEeHUS] CHCTEMBI.

2.3.2.1. JIns MmaTeMaTH4ECKOro 00ecredeHusl CUCTEMbI IPUBOJIAT TPEOOBAHUS K COCTAaBY,
o0acTi MpUMEHEeHHs (OTPAaHUYCHHS) U CIIOCO0aM, UCTIOTB30BAHUS B CHCTEME MAaTEeMAaTHIECKUX
METO/I0B M MOJIEJIEH, TUIIOBBIX aJITOPUTMOB U aJITOPUTMOB, MOAJIEKAIINX pa3padoTKe.

2.3.2.2. Insg nHHOPMAMOHHOTO 00ECIIEYCHHS CHCTEMBI TIPHBOIAT TPSOOBAHHUS :

1) x cocTaBy, CTpYKType U criocob6aM OpraHu3aliy JaHHBIX B CUCTEME;

2) K UH(pOPMALIMOHHOMY OOMEHY MEX/1y KOMIIOHEHTAMHU CHCTEMBI;

3) Kk ”HPOPMAILITMOHHONW COBMECTHUMOCTH CO CMEKHBIMU CUCTEMAMU;

4) TO WCHOJB30BAHUIO OOIECOIO3HBIX M 3apErMCTPUPOBAHHBIX PECIYOIMKAHCKUX,
OTpacieBbIX KIaccU(UKATOpOB, YHU(PHUIMPOBAHHBIX JOKYMEHTOB M  KJIacCU(UKATOPOB,
JEHCTBYIOIMX HA IaHHOM NPEANPHUATHH;

5) O MPUMEHEHUIO CHCTEM YNpaBJeHUs 0a3aMu JaHHBIX;
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6) K CTpyKType Tmporecca cbopa, 00paOOTKH, TIepefadyd JaHHBIX B CHCTEME |
NPECTaBICHUIO JaHHBIX;

7) K 3a1UTe TaHHBIX OT Pa3pyIICHUN TPU aBAPUSIX U COOSAX B DJIEKTPOIUTAHUH CUCTEMBI;

8) K KOHTPOJTI0, XpaHEHHUI0, OOHOBJICHUIO U BOCCTAHOBJICHHIO JTAHHBIX;

9) x mpouenype MpHUAAHUA IOPUIAWYECKOM CHIIBI JOKYMEHTaM, MpPOIyLHUPYEMbIM
texunyeckumu cpeactBamu C (B coorBerctBun ¢ 'OCT 6.10.4).

2.3.2.3. Jlng JMHTBUCTHYECKOTO OOECIEUEHUsS CHCTEMbl MPUBOAAT TpeOOBaHUA K
OPUMEHEHHI0O B CHCTEME S3BIKOB NPOTPAMMHUPOBAHUS  BBICOKOTO  YPOBHS,  SI3BIKOB
B3aMMOJICHCTBYS MOJb30BaTENel M TEXHUYECKHX CPEICTB CHCTEMbI, a TaKkKe TpeOOBaHHS K
KOJMPOBAaHUIO M JIGKOJAWPOBAHUIO MJAHHBIX, K S3bIKaM BBOJA-BBIBOJA JAHHBIX, S3BIKAM
MaHUNYJIUPOBAHUS JaHHBIMHM, CpPEJICTBAM OIMCAaHUS MpeAMETHON obnactu (oObekTa
aBTOMATH3aIlMH), K CI0cO0aM OpraHu3aliy JHajora.

2.3.2.4. lna mporpaMMHOr0O OOECIeYeHHUs! CHCTEMbl MPUBOAST MEPEeUeHb MOKYITHBIX
IPOTPAMMHBIX CPEJICTB, a TAK)KE TPEOOBAHUS:

1) K HE3aBUCHUMOCTHU MPOTPAMMHBIX CPeACTB OT ucmosb3yeMbix CBT u omepanuonHoit
Cpenpl;

2) K KadecTBYy MNpPOrPaMMHBIX CpEJICTB, a TaKXke K crocobdam ero oOecrneueHus: u
KOHTPOJIS;

3) no HeoOXOIMMOCTH COTJIACOBaHMUS BHOBb pa3pabaThIBa€MbIX MPOTPAMMHBIX CPEACTB C
(OHIOM AITOPUTMOB U IPOTPAMM.

2.3.2.5. ]I TeXHU4IEeCKOTo 00eCIeueHrs CUCTEMbl TPUBOAAT TPEOOBAHUS:

1) K BUIaM TEXHMYECKHX CPEICTB, B TOM YHWCIIE K BHIAM KOMIUIEKCOB TEXHHYECKHX
CPEICTB, MPOTPAMMHO-TEXHMUYECKUX KOMIUIEKCOB M JPYIrUX KOMIUICKTYIOIIUX H3ICNuH,
JIOITYCTUMBIX K HCITOJIb30BAHUIO B CUCTEME;

2) K (YHKIMOHAJIBHBIM, KOHCTPYKTHUBHBIM M O3KCIUIyaTallUOHHBIM XapaKTePUCTHKAM
CPEICTB TEXHUYECKOTO 00ECTIEUEeHUS] CHCTEMBI.

2.3.2.6. Jlnsg opraHu3alliOHHOTO OOecTeueHus] MPUBOIAT TPeOOBaHUS K CTPYKTYpe W
GyHKIMSAM — TOApa3JeNeHui, yJacTBYIONIMX B  (QYHKIMOHHPOBAHWUH  CHUCTEMBI  HIIH
o0ecreynBaroInX IKCIUTyaTaluio; e

2.3.2.7. JIna wmeroguueckoro obecneuenuss MC mnpuBomaT TpeOoOBaHHS K COCTaBY
HOPMAaTHBHO-TEXHUYECKON JTOKYMEHTAllMM CHCTEMBI (IIEpEeYeHb MPHUMEHSEMBIX TIpH ee
(YHKIMOHUPOBAHUM CTaHIAPTOB, HOPMATUBOB, METOJIUK U T. II.).

2.4. Paznen «CocraB U cojiep)kaHue padOT 1O CO3JIaHUIO (Pa3BUTHIO) CHCTEMBI» JTOJDKEH
coJiepKaTh MepevyeHb CTaauil U 3TanoB padoT Mo co3aaHuio cucreMsl B coorBeTcTBUU ¢ ['OCT
24.601, cpoku MX BBIOJHEHUS, NEPEUEHb OpPraHU3alui - UCIOJHUTEIEH paboT, CChUIKM Ha
JIOKYMEHTbI, IOJTBEPKJIAI0IINE COTJIache 3TUX OpraHM3allil HAa y4acTHe B CO3JIJaHHMM CHUCTEMBI,
WM 3aMKCh, ONPEEIISAIONIYI0 OTBETCTBEHHOT0 (3aKa3YuK WK pa3paboTUHK) 3a IPOBEIEHUE 3TUX
pador.

2.5. B paznene «TpeOoBaHUs K COCTaBY M COJACPKAHHUIO PadOT IO MOJTOTOBKE 00BEKTa
aBTOMAaTH3allMM K BBOJy CHUCTEMbI B JEWCTBHE» HEOOXOAMMO NMPHUBECTU IMEPEYEHb OCHOBHBIX
MEpOTIPUATHIA W WX HCIOIHHUTEJCH, KOTOPBIE CJIEIyeT BBITIOJIHHUTH NMPH TOArOTOBKE OOBEKTa
aBToMaTH3anuu k BBony MC B neiictaue.

2.6. B cocra T3 Ha mpoektupoBanne VC Tpu HaIW4YMH YTBEPKIACHHBIX METOIHMK
BKJTIIOYAIOT MPUIIOKEHHUS, CO/IepIKallne:

1) pacuet oxugaeMoil 3pPEeKTUBHOCTU CUCTEMBIL;

2) OlLIEHKY HAyYHO-TEXHHUUYECKOTO YPOBHS CUCTEMBI.

[Ipunosxxenns BKirO4aroT B coctaB 13 Ha npoektrpoBanue MC no cormacoBaHuio Mex1y
pa3pabOTYNKOM M 3aKa3UUKOM CHUCTEMBI.

IocTanoBka 3a1a4u K JJabopaTopHoii padore 1

1. U3yunTs npeparaeMplii TEOPETUUECKUIM MaTepHall.
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2. I[TocTpouth OmopHBIE TOYKU 3peHHS HAa ocHOBaHMHU MeTogaa VORD mist popmupoBanus
U aHanu3a TpeOoBaHMid. Pe3ynpraToM JOIDKHBI SIBUTBCS JIBE JWArpaMMbl: JuarpamMma
UACHTU(DUKAIIMY TOUEK 3PEHUS U AUarpaMMa UePApXHUH TOUEK 3PEHUS.

3. CoctaBuTth MH(OPMALMOHHYIO MOJENbh OYIyNIEH CHUCTEMBI, BKJIIOYAIOIIYI0 B CceO0s
ONKMCAHUE OCHOBHBIX OOBEKTOB CHUCTEMbl M B3aUMOJEWUCTBUS MEXIy HUMH. Ha ocHOBaHUM
WH(GOPMAIIMOHHON MOJIENH, JUarpaMmbl UACHTH(DHUKAIIMN TOYCK 3PCHHUS, AHArPAMMBI UEPAPXUU
TOYEK 3peHus chopMUPOBATH TPEOOBAHUS MOJIH30BATENS U CUCTEMHbIE TPEOOBaHUSI.

4. Ha OCHOBaHUM OIHUCAHUS CUCTEMBI, NH(POPMALIMOHHON MOJIEIH, MOJIb30BATEIbCKUX U
CUCTEeMHBIX TpeOoBaHui pa3paboraTh TexHudyeckoe 3ananue (T3) Ha mnpoekTHpoBaHUE
undopmarmonrnor cucrembl ([Ipunoxenue A). T3 MOKHO coJepikaTh OCHOBHBIE pa3zeibl,
onucannbie B 'OCT 34.602-89.

5. Odopmuts otuet o abopatopHoit padbote. [IpeacTaBUTh OTUET IS 3aIUTHI.

BapuaHTbl HHAUBUAYAJIBbHBIX 3aJaHUN
B cootBercTBUM C yKa3aHHOW MpEAMETHOH 0OO0NacThi0O M KiaccoM pa3pabdaThiBaeMOM

nH(OPMALIMOHHON CHUCTEMBI pa3paboTaTh TEXHUYECKOE 3aaHue Ha mpoektupoBanue VC.

Tabnuna 1.2 — nnuBuayanpHble 3aJaHUS

Ne | IlpenmerHast o6nacTh Knace C

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 ToproBoe npeanpusitue B2C

6 ITopran B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

8 Beicuiee yueOHoe 3aBe/ieHIE NC ynpaBneHus
9 WndpactpykTypa npeanpuarus CIIIP

10 | AnnaparHas UHQPACTPYKTYpa NPEANPUATHS DKcIepTHas CUCTeMa

Conep:xanue oT4yeTa

[To BeImonHEHHOUW paboTe cocTaBisercs OoT4eT. OTYET BBINOJIHSAETCA B AJIEKTPOHHOM
Buze. I1o BeIMOMHEHHOMY OTYETY MPOBOAUTCS 3alUTa Ja00paTOPHOI pabOTHI.

Otuer mo nabGopaTopHOW padOTe AOMKEH COCTOSTh W3 CHEAYIOIIMX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHasl 4acTh;

- OCHOBHasl 4YacTh (omucaHue paloThl): TEXHHUUECKOE 3aJaHHe Ha MPOCKTHUPOBAHUE
MH(OPMaLIMOHHON CHCTEMBI;

- 3aKJIF0OYEHHE (BBIBOJIBI).

BBoaHas yacTe oTueTa OJIKHA BKIHOYATh MYHKTHI:

- YCIIOBUE 3aJjauu;

- IOPSIIOK BBIMOJTHEHHUS.

- IPOrpaMMHO-aINapaTHbIE CPEJICTBA, UCIOIb3yEMbIE€ IPU BHITOJIHEHHH PAOOTHI.

3ammTa OTYeTa IO 3aKJIIOYaeTCsl B MPEAbSBICHUU MPENOAAaBaTENI0 IMOJYYEHHBIX
pe3yibTaToB B BUjAE (haiiina U JEeMOHCTpAIMM MOJyYEHHBIX HAaBBIKOB MPU OTBETaX Ha BOMPOCHI
npernoaaBaress.

KoHnTpoJsbHbIe BONPOCHI

1. Yro Takoe >XKM3HEHHBIN ITUKJI TPOTPAMMHOTO TIPOTyKTa?
2. JlaiiTe onpeneneHrne MoOeIH ku3HeHHoro mukia [10.
3. [IpuBenuTe sTansl pa3pabOTKX IPOTPAMMHOTO CPEJICTBA.
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4. Kakue stansl BkitodaeT B ce0st moaens JKI I1C cormacao 'OCT 19.102-777?

5. Uro BKJIIOYAET B ceOsI 3Tal MPEIPOSKTHOTO HCCISTOBAHUS?

6. [lepeunciure GyHKIMOHATLHBIC TPEOOBAHUS K IPOIPAMMHOMY MPOIYKTY.

7. Ilepeunciure 3KCIUTyaTallMOHHBIE TPEOOBAHUS K IPOTPAMMHOMY MPOAYKTY.

8. [lepeuncinre npaBuiia pa3padOTKH TEXHUYIECKOTO 3aaHusI.

9. Ha3OBI/ITe OCHOBHBIC pa:menbl TCXHUYCCKOI'O 3a1aHUs.

10. B kakMx OTHOIICHHUSAX HAXOMATCA 3aKa3yMK W Ppa3padOTYMK TPH BBIPAOOTKE
TpeOOBaHUI K IPOTPAaMMHOMY CPEACTBY?

JlabopaTopHas padora 2. UHCTpyMeHTa/IbHbIE CPEACTBA MO/IeJIMPOBAHMS
HH(OPMALMOHHBIX CHCTEM

Leas paboThl. W3ydyeHHWE METOJAOB M cpeAcTB |T-meHemkMeHnTa HHGOPMAITMOHHBIX
CUCTEM; MPUMEHEHNE METO/I0B U cpeACTB | T-MeHemKMeHTa HHDOPMAIIMOHHBIX CHCTEM.

JlaGopaTopHass paboTa HampaBjJIeHa Ha O3HAKOMJICHHE C TIPOIIECCOM OIMCAHMS
WH(OPMAIIMOHHONW CHCTEMBI W TOJTYYCHHE HABBIKOB IO HCIIOJIH30BAHUIO OCHOBHBIX METOJIOB
ananm3a HC.

TpeboBaHusI K pe3yJIbTaTaM BBIMIOTHCHHS MPAKTUICCKONU PabOTHI:

- HAJIMYWE OmMcaHus HHOOPMAITMOHHOM CUCTEMBI;

- MPOBEICHUE aHAIIN3a OCYIIICCTBIMOCTH BBIIIOJTHCHHS ITPOCKTA;

- HUIMYUE 3aKIOYEHUS O BO3MOXHOCTH pealid3allid  IPOEKTa, COJEPXKAIIeTro
PEKOMEH/IAlIMA OTHOCHUTEIBHO pa3pabOTKM CHUCTEMBI, 0a30BbIC TPEUIOKEHHUS IO O0BEMY
Tpebyemoro Oro/pkera, 4YHuciay pa3pabOTUYMKOB, BpEMEHHM M TpedyeMOMy MpPOrpaMMHOMY
00€CIICUCHHIO.

OcHoBBI TEOpHUH

[IpoGnembl ympaBiaeHUs TPOrpPaMMHBIMM TPOEKTAaMHU BIIEpPBbIE MPOSIBUWINCH B 60-X -
Hayane 70-x TOJOB, KOI/la MPOBAJIMIUCH MHOTME OOJbIIME NPOEKTHl IO pa3paboTke
IPOrpaMMHBIX MPOAYKTOB. bbuan 3adukcupoBansl 3anepkku B co3gaHuu [1O, oHO ObLIO
HEHAJeKHBIM, 3aTpaThl Ha pPa3pabOTKy B HECKOJIBKO DPa3 MPEBOCXOAMIN IEepBOHAYAIbHBIE
OLICHKH, CO3JaHHbIE MPOTrpaMMHBIE CHCTEMBl YacTO HMEIM HHU3KUE  I0Ka3aTelu
IIPOU3BOIUTENBHOCTH. [IpUuMHBI NpPOBAIOB KOPEHWIMCh B T€X MOAXOAAX, KOTOpPbIE
MCIIOJIb30BAJINCH B YIPaBJIeHUH MpoekTaMu. [Ipumensiemas MeTo/inka Obula OCHOBaHa Ha OTbITE
yIpaBJIeHUS] TEXHUYECKMMHU IPOEKTaMH M oOKa3ajach Hed(p(EeKTUBHONH IpH pazpaboTke
MIPOrpaMMHOTO 00eCIIeUeHU .

BaxHo mnoHuMaTh pasHHIly Mexay npodeccuoHanbHOM paspabotkoit I[IO wu
JTOOUTENbCKUM  IporpamMmmupoBanueM. HeoO6XxoauMocTh — ympaBieHuss  NpOrpaMMHBIMU
POEKTaMU BBITEKaeT M3 TOro (pakra, 4To mporecc co3naHus npogeccuonanbHoro 110 Bceraa
SBIISIETCA CYOBEKTOM OIO/PKETHOM MOJUTUKU OpraHu3alli, T€ OHO pa3padaTbIBaeTcs, U UMeEeT
BpeMeHHbIE orpaHuueHus. Pabora pykoBoauTE I TPOrPaMMHOTO MPOEKTa MO OOJBIIOMY CYETY
3aKJIF0OYaeTCs B TOM, YTOOBI T'apaHTUPOBATh BBINOJIHEHHE JTHUX OIODKETHBIX U BPEMEHHBIX
OTpaHHuYEHUN C yueToM Ou3Hec-1ele opraHu3aluu OTHOCUTEIbHO pa3zpabateiBaemoro 110.

PykoBoauTenu  MpOEKTOB MPHU3BaHBl  CIUIAHUPOBaTh  BCE  OJTambl  pa3pabOTKU
IpOrpaMMHOro mnpojaykTa. OHU Takke MOJIKHBI KOHTPOJHMPOBATh XOJ BBIIOJHEHUS PabOT U
coOuo/ieHnsT Bcex TpeOyeMbIX cTaHnapToB. I[IOCTOSHHBIA KOHTPOJb 32 XOJOM BBIIOJHEHUS
paboT HEoOXOoAMM JUIsi TOro, 4TOOBI MpOIECC pa3pabOTKU HE BBIXOAWJ 33 BpPEMEHHBIE U
OIO/KETHbIE OTpaHUYEHHUs. XOpollee YIpPaBICHHE HE TapaHTHUPYET YCIHEIIHOTO 3aBepIICHUs
IPOEKTa, HO IIJIOXO€ YIpaBlIeHHWE O0053aTelNbHO MPUBEIAET K €ro MpoBaly. IJTO MOMKET
BBIPA3UTHCS B 3aJE€PKKE CPOKOB caauu rorosoro 110, B NmpeBBIIEHMH CMETHOM CTOMMOCTH
MIPOEKTa M B HECOOTBETCTBUH ToTOBOTO 110 cnenudukaum TpedoBaHMIA.

[Mpouecc pazpabotku [1O cymIecTBEHHO OTIWYAETCS OT MPOLIECCOB peaTu3aluu
TEXHUYECKUX IPOECKTOB, YTO TOPOXKAAECT ONPEACICHHBIE CIOXHOCTH B  YIPABICHUU
IPOrPaMMHBIMH [TPOEKTAMH:
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1. [IporpammHBIi TPOAYKT HeMaTepuaieH. [IporpammHoe obecrnieueHre HeMaTepuaabHoO,
€ro Helb3sl YBUJETh WIH MOTpOoraTh. PyKoBOUTENb TPOrpaMMHOTO MPOEKTA HE BUIUT MPOLIECC
"pocta" paspabateiBacMoro I1O. OH MOXeT MmojaratbCsi TOJBKO Ha JOKYMEHTAIIMIO, KOTOpas
bukcupyet nporecc pa3paboTKu MPOrpaMMHOTO MPOIYKTA.

2. He cymectByeT ctanmapTHBIX nporieccoB paspadotku [10. Ha ceromusmnmii neHs He
CYILIECTBYET YETKOM 3aBUCHMOCTH MEXy IpoiieccoM co3nanus [10 u Tumom co3zmpaBaeMoro
POrpaMMHOT0 MpoAyKTa. Jpyrue TexHU4YecKue NUCHUIUIMHBI UMEIOT AJUTENIbHYI0 HCTOPHIO,
MPOLECCHl Pa3pabdOTKH TEXHUYSCKUX U3JEIUNA MHOTOKPAaTHO OMpoOOBaHBI W IMPOBEPEHHI.
[Tpouecchl co3manus OOJBIIMHCTBA TEXHUYECKUX CHUCTEM XOpOILIO H3Yy4eHbl. M3ydeHuem xe
npotieccoB coznanus 110 cnenuanucTsl 3aHUMAIOTCS TOJIBKO mocieaHee Bpems. [loaromy moka
HeNb3s TOYHO MpelCcKa3aTh, HA KakoM JdTame mpoiecca pa3padotku [10 Moryt BO3HUKHYTH
poOJIEMBI, YTPOXKAIOLTUE BCEMY ITPOrPAMMHOMY MPOEKTY.

3. bonpine mporpaMMHBIC TIPOEKTHI - 3TO 4YacTo "oJHOpa3oBbie" MPOEKTHI. bosbiume
MpOrpaMMHBIE TTPOEKTHI, KaK MPABUIIO, 3HAYUTEIHHO OTINYAIOTCS OT IIPOEKTOB, PEAIM30BAaHHBIX
panee. IloaToMy, 4dTOOBI YMEHBIIUTH HEONPEACICHHOCTh B IJIAHUPOBAHUU IMPOEKTA,
PYKOBOAMTENIN MPOEKTOB JOJKHBI 00J1aaTh OYEHb OOJBIIUM MpaKkTUYeCKuM omnbiToM. Ho
MOCTOSIHHBIE TEXHOJIOTMUYECKHE M3MEHEHUS! B KOMITBIOTEPHON TEXHHKE M KOMMYHHKAI[MOHHOM
000pyI0BaHUU OOECIIEHUBAIOT MPEABIAYIINNA OMBIT. 3HAHWS U HABBIKU, HAKOTIJICHHBIC OIBITOM,
MOTYT HE BOCTPEOOBATHCS B HOBOM IIPOEKTE.

[lepeunciienHble OTAUYUS MOTYT IPUBECTH K TOMY, YTO peajn3alusi MPoeKTa BBIAIET U3
BPEMEHHOTO Tpaduka WU TPEBBICUT OOJKETHbIE accurHoBaHus. [IporpaMMHBIE CHCTEMBI
3a4acTyI0 OKa3bIBAIOTCS HOBMHKAMH KakK B "HJ/IEOJOTMYECKOM', TaK M B TEXHMUYECKOM ILIAHE.
[ToaTomy, mpenBuas BO3MOXKHBIE MPOOJIEMBbI B peain3aldyd IPOrpaMMHOTO MPOEKTa, CIEAYeT
BCerjga IMOMHUTh, YTO MHOTMM U3 HHUX CBONCTBEHHO BBIXOJWTH 33 pPaMKH BPEMEHHBIX U
OIOKETHBIX OTPAHUYCHHH.

IIpouecc ynpasienusi pa3padoTKoii NpOrpaMMHOro odecrnevdeHust

HeBo3MOXHO onucaTh M CTaHIAPTU3UPOBATH BCE PAaOOTHI, BHIMOJHSAEMBIE B IMPOEKTE 11O
coznanuto [10. 3ty paboThl BecbMa CYIIECTBEHHO 3aBUCST OT OPTaHHU3AIlMU, T/I€ BBIMOIHSIETCS
paspabotka IIO, u oT Tuma co3raBaeMoro mnporpaMMHoro mnpoaykra. Ho Bcerma MoxHO
BBIIETIUTH CIEAYIOLIHUE:

- Hanmucanue npemioxxennii no cozganuto 110.

- [ImanupoBanue u coctaBieHue rpaduka padot no coznanuro I10.

- OLIeHNBaHNE CTOMMOCTH IIPOEKTA.

- [TonGop nepconana.

- KoHTposb 32 X0/10M BBINOIHEHUS padoT.

- Hanncanue oTueToB U NpeICTaBICHUN.

[lepBast cragust MPOrpaMMHOIO MPOEKTa MOKET COCTOATh M3 HAMMCAHUS MPEeJIOKEHUN
10 pealn3aliy 3Toro npoekra. IIpenioxenns 10KHbI coAepkKaTh ONMCAHUE LENEN TPOEKTOB U
croco6oB ux goctrxkeHus. OHU Takke OOBIYHO BKJIIOYAIOT B c€0sl OIEHKH (PMHAHCOBBIX U Bpe-
MEHHBIX 3aTpaT Ha BBHINOJHEHHE MpoekTa. [Ipy HeoOXOAMMOCTH 37eCh MOTYT HPUBOAUTHCS
000CHOBaHHUA Ul NEpeJayld MPOeKTa Ha BBIOJHEHUE CTOPOHHEH OopraHu3aluy WIM KOMaHJe
pa3paboTYUKOB.

Hanucanune mnpennokeHuil — OYeHb OTBETCTBEHHas paldoTa, TaKk Kak MAJii MHOTHX
OpraHu3aiiii BOIpoc O TOM, OyIeT JM MNPOEKT BBINOJIHATHCA CaMOW OpraHM3alueil HiIu
pa3pabaThIBaThCsi TO KOHTPAKTy CTOPOHHEH KOMMAHWEH, SBIsSETCS KpuTudeckuMm. He
CYIIECTBYET KaKMX-JIMOO PEKOMEHJIAINI 110 HAMMCAHUIO MPEUIOKEHUI, MHOTO€ 3/1€Ch 3aBHCUT
OT OTIBIT.

Ha sTane ninaHupoBaHusi MPOEKTa OMPENENAIOTCS MPOLECCHI, ITANbl U IOJyYEHHBIE Ha
KaXKIOM U3 HUX Pe3yibTaThbl, KOTOPbIE JOJIKHBI IPUBECTH K BBIOJIHEHHUIO MpoekTa. Peannzanus
ATOro IUIaHA MpPHUBENET K AOCTHXKEHHIO Iiesiel npoekTa. OnpeneneHue CTOMMOCTH IPOEKTa
HAIpsSIMYIO CBSI3aHO C €ro IJIaHUPOBAaHUEM, TOCKOJIBbKY 37€Ch OLIEHHBAIOTCS PECYpChl, Tpe-
Oyroruecs /1yl BHIIOJIHEHUS TUIaHA.
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KoHTposb 32 Xx010M BBITIOJMHEHUS PabOT (MOHUTOPHHT MPOEKTA) — 3TO HEMPEPHIBHBII
IIPOLIECC, TPOJOJKAIOIIMICS B TEUEHUE BCErO CpOKa peaju3aluu npoekra. PykoBoaurens 10i-
JKEH TMOCTOSHHO OTCJIEKMBATh XOJ pealu3alli MPOoeKTa U CpaBHUBATH (PakTHUECKHE M IUIa-
HOBBIE I10KA3aTEU BBIIOJHEHUS PabOT ¢ UX CTOMMOCTHbIO. XOTsI MHOTHE OpraHM3alMd UMEIOT
MeXaHU3Mbl (POPMATBLHOTO MOHUTOPUHTA PabOT, ONBITHBIA PYKOBOJIUTENIb MOKET COCTaBUThH sC-
HYIO KapTHUHY O CTaJuH Pa3BUTHUHU MPOEKTa MPOCTO MyTeM HePOpMaIbHOro OOLIeHHs C pa3pa-
OOTYHKAMHU.

HedopmanbHblii MOHUTOPUHT YacTO IMOMOTaeT OOHAPYKUTH MOTEHIIUAIBHBIE MTPOOIIEMBI,
KOTOpBIE B SIBHOM BHJE MOTYT OOHapyXuThCs nosaHee. Hampumep, exenHeBHOE 00CyXIeHUE
X0J1a BBIMOJIHEHUS! pab0OT MOXET BBIABHTH OTACIbHBIE HEAOPAOOTKH B CO37]aBAEMOM MPOTpaMM-
HOM TMpoAyKTe. BMeCTO OXKHMIaHUsS OTYETOB, B KOTOPBIX OymeT oTpakeH ¢akT "mpoOyKCOBKH"
rpadpuka paboOT, MOXHO OOCYIUTh CO CHEIHAIMCTAMH HAMEYAIOIIMECs MPOrPaMMUCTCKHEC
poOJIEMbI U HE TOMYCTUTD CphIBa Tpaduka padoT.

B Tedyenme peanmzanmuu MpoeKTa OOBIYHO MPOMCXOJUT HECKOJIBKO (HOPMaIbHBIX
KOHTPOJIbHBIX ITPOBEPOK XOJ1a BBIMOJIHEHUsI padboT mo cozganuto [10. Takue npoBepku JOMKHBI
JaTh OOLIYI0 KapTUHY XOJa pealu3allii MpOeKTa B I€JIOM U II0Ka3aTh, HACKOJBKO YK€
pa3paboTannas yacth [1O cOOTBETCTBYET LESIM MPOEKTA.

Bpewms BbinoaHeHMs O0NbIINX IPOTPAMMHBIX IIPOEKTOB MOXKET 3aHUMATh HECKOJIBKO JIET.
B Tedenue 3TOoro BpeMeHU 11eJId ¥ HaMEepPEHHUsI OpraHu3alliH, 3aKa3aBIIeii MPOrpaMMHBIN MTPOEKT,
MOTYT CYIIECTBEHHO H3MEHHUTHCS. MOXKET OKa3zaTbCs, 4TO pa3padaTbiBaeMblil MPOrpaMMHBII
OPOAYKT CTall YK€ HEHYXHBbIM MO0 HCXOAHbIE TpeOoBaHHs K co3zaaBaemomy I1O mpocto
ycTapenu M HMX HEO0OXOJAMMO KapAWHAJIBbHO MEHSATb. B Takoll cuTyalun pyKOBOJICTBO
OpraHu3anuu-pa3paboTyrKa MOKET MPUHATH PElIeHre O npekpamieHuu pazpadotku 10 wnmu 06
U3MEHEHUU IIPOEKTa B IEJIOM C TEM, 4YTOObl Y4YeCTb M3MEHHUBIIHECS L€JIM U HAMEPEHUS
OpraHu3aI-3aKa3uuKa.

PykoBonuTenu mpoekToB OObIYHO 00si3aHBI caMU MMOAOUpPATh HCIOJHUTENEN Ui CBOMX
npoekToB. B mnaeambHOM ciydyae mpodeccHoHanbHBI YpOBEHb HCIOJHUTENEH JOIKEH Cco-
OTBETCTBOBaTh TOW paboTe, KOTOPYKO OHM OyIyT BBIOJHATH B XOJI€ peaJU3allid IPOEKTa.
OpHaKko BO MHOTHX CIy4asX PYKOBOJUTEIH JOJDKHBI MOjaraTbcs Ha KOMaHIy pa3padOTYMKOB,
KOTOpasi Jajeka OT wujaeanbHoW. Takas curyauuss MOXeT OBITh BbI3BaHA CJEAYIOLIUMHU
MpUYUHAMMU:

1. bromker npoekTa He T03BOJISET MPUBJICYb BHICOKOKBATU(DHUITMPOBAHHBINA TIepcoHal. B
TaKOM CJIy4ae 3a MEHBUIYIO TUIaTy NPUBJIEKAIOTCS MEeHee KBATU(PUIIMPOBAHHBIE CIIEUAINCTHI.

2. BpIBalOT CHUTyalMW, KOT/Ia HEBO3MOXXHO HAWTH CIEIMANCTOB HEOOXOIMMO
KBaJM(UKAIMM KaKk B caMOM oOpraHu3anuu-paspadoTuMke, Tak ¥ BHe ee. Hampumep, B
OpraHu3aiuu "nydmiye o u" MOTYT ObITh YK€ 3aHSATHI B IPYTUX MPOEKTax.

3. OpraHu3anusi Xo4eT MOBBICUTh MPOQPECCHOHATBHBIN YPOBEHb CBOMX PaOOTHUKOB. B
3TOM CiIy4ae OHAa MOKET IpPHBJIEYb K YYAaCTHIO B IPOEKTE HEONBITHBIX WJIM HEJOCTATOYHO
KBaJIM(ULMPOBAHHBIX PaOOTHUKOB, YTOOBI OHU MPUOOPETN HEOOXOIUMBIHN OMBIT U MOYYWINUCH Y
0o0J1ee OIBITHBIX CIIEHUAINCTOB.

Taxum 06pa3oM, MOYTH Bceraa Moa00p CIENUATUCTOB JJis BBIMOJIHEHHS IPOEKTa UMEET
OlpeieIeHHbIe OTpaHHuYEHHs] U HE SBJISIETCS CBOOOAHBIM. BMecTe ¢ TeM HE0OXO0JMMO, YTOObBI
X0Ts OBl HECKOJBKO WYJIEHOB TIpPYNIbl pa3pabOTYMKOB HMMENU KBaNU(UKALMUIO M  OIBIT,
JIOCTaTOYHbIE JUI pabOThl HaJl JaHHBIM MPOEKTOM. B MpOTHBHOM ciTydae HEBO3ZMOXKHO M30eXKaTh
omun6ok B pazpadotke [10.

PykoBoauTens mpoekTa 0ObIYHO 00s3aH MOCHUIATh OTYETHI O XOJ€ €r0 BBIMOJIHEHUS Kak
3aKa34yMKy, TaK M TMOAPSAJHBIM OpraHu3alUsM. OTO JOJDKHBI OBITh KpaTKue JIOKYMEHTHI,
OCHOBaHHbIE Ha MH(OpPMAINH, U3BJIEKAEMOl U3 MOJIPOOHBIX' OTYETOB O MpoeKTe. B 3TuX oTueTax
JoJKHa ObITh Ta WHGOpMaIus, KOTOpas IMO3BOJISIET YETKO OLEHUTh CTENEeHb TOTOBHOCTHU
CO3aBacMOI'0 IIPOrPaMMHOTO MPOAYKTA.

B pamkax kypca «CucTeMHasi MHXKEHEpHUs» BbIACIEHBI CIEAYIOIINE POJIHM B TPYIIE MO
pazpabotke [10:
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- PyxoBoaurens — o01iee pyKoBOACTBO IPOEKTOM, HAllMCAHUE JOKYMEHTALlUHU, OOLIeHne
¢ 3aka3unkoMm I10;

- CucTteMHBIIl aHWIMTUK — pa3paboTka TpeOoBaHUI (COCTaBIEHHME TEXHUYECKOTO
3aJjaHusl, IPOEKTa MPOrPAaMMHOT0 0OecrieueHMs!);

- Tectep — cocraBieHue IUIaHAa TECTUPOBaHUS U arrecTauuu rorosoro I1O (mpoaykra),
COCTaBJICHUE CLIEHApUsl TECTHUPOBAHUS, 0a30BbIN IPUMEp, MPOBEACHUE MEPOIPUATHH 1O IUIaHY
TECTUPOBAHUS,

- PazpaboTunk — MonenupoBaHHE KOMIIOHEHT IPOTPAaMMHOIO  oOecredeHus,
KOJIUPOBaHUE.

IInanupoBaHue npoexTa pa3padoTKH NPOrPaMMHOIO0 odecnedeHunst

O¢¢dexkTuBHOE yHpaBiIeHHWE MPOrPaMMHBIM IPOEKTOM  HANpsAMYK 3aBUCUT  OT
NPaBWIBHOTO IUJIAHUPOBAHHS PAa0bOT, HEOOXOAMMBIX JUIs €ro BbimosHeHus. [lman momoraer
PYKOBOJUTENIO MPEABUIETh IPOOIEMbI, KOTOPbIE MOI'YT BO3HHUKHYTh Ha Kakux-IuM0O 3Tamax
cospanus 1O, u pa3paborarh MPEBEHTUBHBIE MEPHI A UX MPEAYNPEKICHUS WIN PELICHUs.
[Inan, pa3paboTaHHBII Ha HayalbHOM JTale IMPOEKTa, pacCMaTPUBAETCS BCEMH €ro
YYaCTHUKAMU KaK pPYKOBOJSAIIMN JOKYMEHT, BBIIIOJIHEHHE KOTOPOIO JIOJDKHO HPHUBECTH K
YCIIEIIHOMY 3aBEpIICHUIO IPOEKTa. IJTOT IEpPBOHAYAIbHBIA IUIaH JODKEH MAaKCHUMAaJlbHO
NOPOOHO OMHCHIBATH BCE 3TAIBl PEATN3ALNHN MPOCKTA.

IIponiecc miaaHUpPOBaHUS HAUMHAETCS, UCXOJS U3 OIMUCAHUSA CHUCTEMBI, C OIpECIICHUS
IPOEKTHBIX OrPAHUYEHUM (BPEMEHHbBIE OTPaHUYEHUs, BO3MOXKHOCTU HAJIMYHOIO IIEpCOHAA,
OrO/IKETHbIE OrPaHMYEHUS U T.J.). DTH OIPAaHUYEHUS JOJDKHBI ONpPENeNAThCS MapajuieIbHO C
OLICHMBAHHMEM IPOEKTHBIX IapaMEeTPOB, TAaKUX KaK CTPYKTypa M pa3Mep IMpPOEKTa, a TaKXKe
pacripenesieHueM (QYyHKIUH Cpeau UCHOJIHMUTENEH. 3aTeM OIpeNesatoTCs 3Tambl pa3paboTKU U
TO, KaKUe pe3yJbTaThl JTOKYMEHTallUs, IPOTOTUIIbI, HOJCUCTEMbl MM BEPCUU IMPOrPAMMHOIO
IOPOAYKTa) JOJDKHBI OBITH IOJy4eHbl [0 OKOHYAHMM JTHX 3TanoB. Jlanee HauumHaeTcs
UKJIMYeCcKasl yacTh TutaHupoBanus. CHavana pa3zpadarbiBaeTcs rpa@uk padboT MO BHITTOJIHEHHUIO
IPOEKTa WM JIaeTcs pa3pellieHre Ha MpoI0JKEHUE UCTIONIb30BaHMs paHee CO3AaHHOro rpaduka.
[Tocne 3TOro MpOBOJIUTCS KOHTPOJIb BBINOJIHEHHUS PaOOT U OTMEYAIOTCS PACXOXKACHUS MEXKIY
peabHBIM U IUIAHOBBIM XO0JI0OM padoT.

Jlanee, mo Mepe MOCTYIJICHUS] HOBOM HHQOpPMAIMM O XOJE BBINOJHEHHUS IPOEKTa,
BO3MOXKEH IIEPECMOTP INEPBOHAYAIBHBIX OLEHOK MAapaMETPOB MPOEKTa. JTO, B CBOIO OYEPE.b,
MOKET MpPHUBECTH K H3MEHEHMIO rpaduka pabor. Ecnm B pesynpTaTe 3THX HW3MEHEHUH
HapyLIAlTCs CPOKH 3aBEPILEHHs] MPOEKTa, JTOJDKHBI ObITh MEPEeCMOTPEHBI (M COTJIacoBaHbI C
3aka3zyukoM [10) mpoekTHbIE OrpaHUYEHHUS.

KoHeuHO, GONBIIMHCTBO PYKOBOAMTENEH MPOEKTOB HE AYMArOT, YTO peaju3alus HX
IPOEKTOB MPONUJET TIaiKo, 6e3 BCAKUX mpobieM. JKenaTrenbHO onucaTh BO3MOXKHBIE MTPOOIEMBI
ellle /10 TOT0, KaK OHU IMpPOSBIT ce0sl B XOZ€ BBIMOIHEHUS NpoekTa. [loaToMy mydlie cocTaBisTh
"meccumuctuueckue" rpadpuku pabor, yem "ontumuctuueckue". Ho, KOHEUHO, HEBO3MOKHO
MOCTPOUTH IUJIaH, YYUTHIBAIOIIMKA BCE, B TOM YHCIE CIydailHble, MPOOJEMbl U 3aJEPKKU
BBITIOJIHEHUS MPOEKTa, MOTOMY M BO3HHMKAeT HEOOXOJIUMOCTh IMEPHOAMYECKOrO IepecMoTpa
MPOEKTHBIX OTPaHUYEHUN U 3TANlOB CO3JIaHUS IPOTPAMMHOIO MPOIYKTa.

[Inan mpoekTa JOJDKEH YEeTKO I0Ka3aTh PECypCchl, HEOOXOAMMBIE sl peaau3aliu
MpOEKTa, pasjeieHre paboT Ha STanmbl U BPEeMEHHOW TpaduK BBINOJHEHHS 3THUX 3TanoB. B
HEKOTOPBIX OpPTraHM3alMAX IUIaH IPOEKTa COCTABISAETCS KaK €AMHBINA JTOKYMEHT, COAEpKalluil
BCE BH/Ibl TUIAHOB, OMMCAHHBIX BbIIIE. B Opyrux ciayyasx mjiaH MPOEKTa OMUCHIBAET TOJIBKO
TexHosoruueckuit npouecc cozpanus [10. B Takom minane o0s3aTeNbHO NPUCYTCTBYIOT CCHIIIKU
Ha TUIaHbl IPYTUX BUOB, HO OHU pa3pabaThIBAIOTCS OTIEIBHO OT IIJIaHA MTPOEKTA.

Jleranu3anus IUIAHOB NMPOEKTOB OYEHb PA3HUTCS B 3aBHCHUMOCTH OT TUMa pa3paldaThl-
Ba€MOro MpOrpaMMHOI0 MPOAYKTa M OpraHu3anuu-paspadoruyrka. Ho B nrobom ciyuae 0osib-
IIMHCTBO IUIAHOB COJEPIKAT CIEAYIOLIUE Pa3/IEbl.

1. Beenenme. KpaTkoe onumcanue 1eleil MTPOeKTa W TMPOEKTHBIX OTpaHUYEHUUN
(OX0KETHBIX, BPDEMEHHBIX U T.1.), KOTOPbIE BaXKHBI JUISI YIIPABICHUS IIPOCKTOM.
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2. Opranuzanmsi BBIIOJMHEHUsS mpoekta. Ommcanue cmocoba moadopa KOMaHIbI
pa3paboTYMKOB U pacrpeaesicHue 00s3aHHOCTEH MEX/Ty WICHAMH KOMaH/IbI.

3. Ananu3 puckoB. OmnucaHue BO3MOXXHBIX IPOEKTHBIX PHCKOB, BEPOSATHOCTH HUX
MPOSIBIICHUS ¥ CTPATETUH, HAIIPABJICHHBIX HA X YMCHBIIICHUE.

4. AnimapaTHble U IMPOTPaMMHBIE PECypcChl, HEOOXOIUMBIEC ISl peau3alud IMPOEKTa.
[lepeueHs anmapaTHBIX CPECTB M MPOTPAMMHOT0 00ECIICUeHH S, HEOOXOUMOTO IS Pa3paboTKu
IpPOrpaMMHOr0 MpoaykTa. Eciau anmmapatHble cpeiacTBa TpeOyeTcsl 3aKyIaTh, MPUBOIUTCS HX
CTOUMOCTH COBMECTHO C Tpa)MKOM 3aKyIKH U TOCTABKH.

5. Pazbuenne pabor Ha oarambl. [lpomecc peanuszanuu mpoekTa pa3OWBaeTCs Ha
OTJICIIbHBIC TPOIIECCHI, OIMPEACISIOTCS STalbl BBITOJHEHUS IMPOCKTA, MPUBOAHUTCS OIMCAHUE
pe3ynbTaToB ("BBIXOOB') KaXKIOTO ATara U KOHTPOJIbHBIE OTMETKH.

6. ['paduk pabor. B s3ToM rpaduke oToOpakaroTCsl 3aBUCUMOCTH MEXAY OTICIbHBIMU
npoueccamu (3Tanmamu) paspadotku [10, oleHKkH BpeMEHHM UX BBIIOJHEHHUS U paclpesesieHue
YWICHOB KOMaH/IbI pa3paOOTYMKOB 110 OTJCIIBHBIM JTaraMm.

7. MexaHu3mMbpl MOHUTOPHMHTa M KOHTPONS 3a XOJAOM BBIMOJHEHHUS MPOEKTA.
OnuUCBIBaOTCS TPEOCTABIISIEMbIC PYKOBOIUTENIEM OTUETHI O XOJ€ BBIITOJIHEHUS PabOT, CPOKH HX
MIPEIOCTABIICHUS, a TAK)KE MEXaHU3Mbl MOHUTOPHUHTA BCETO MPOEKTA.

[Tnan moipkeH peryiaspHO MepecMaTpHBATHCS B MpoOIecce peanu3anuu mnpoekrta. OmHu
YyacTu IJIaHa, HampuMmep rpaduk paboT, U3MEHSIIOTCS 4acTo, Apyrue Oosee craOmibHbL. s
BHECEHUS HM3MEHEHWH B IUIaH TpeOyeTcs CrenuaabHas OpTraHu3alus JOKYMEHTOIOTOKA,
MO3BOJIAIOIIAS OTCIEKUBATH STU U3MEHEHUSI.

OO0uue cBeeHNsi 0 TPeOOBAHUAX K HH(POPMALMOHHBIM CHCTEMAM

[IpoGnembl, KOTOpbIE MPHUXOAUTCSA pellaTh CHEIHAlIMCTaM B MPOLECCe CO3/AaHUs
MPOrPaMMHOTO O0ECIIeUeHUs, OYCHb CIOXHBL l[lpupoma 3Tux mpoOieM HE Bceraa sCHa,
O0COOCHHO ecnu pa3pabaTbiBaeMasi MporpaMMHas cucTeMa HHHOBalMOHHas. B wacTHOCTH,
TPYyIHO YETKO OMUCaTh TE€ JACHCTBUS, KOTOpPHIE JOJDKHA BBINMOIHATH cucteMa. OnucaHue
(GYHKIIMOHATBHBIX BO3MOXKHOCTEW W OTpaHMUYEHUH, HAKIIAJbIBAEMbIX Ha CUCTEMY, Ha3bIBaeTCs
TpeOOBaHUSIMHU K ITOM CHCTEME, a caM Mpolecc POpMUPOBAHUS, aHAIIN3A, JOKYMEHTUPOBAHUS U
MPOBEPKHU ATUX (YHKIIMOHATIHHBIX BO3MOXKHOCTEH U OTpaHUYCHHI — pa3pabOTKON TpeOOBaHMIA.

TpeboBanus moapasensoTCsl Ha MOJIb30BaTENIbCKHE U cHcTeMHbIe. [lonb30Barenbckue
TpeOOBaHUS — O5TO OMHCAaHWE HAa ECTECTBEHHOM s3bIKe (IUTIOC TMOSCHSIONINE UArpaMMBbI)
(GYHKIMMA, BBIMOTHAEMBIX CHUCTEMOM, M OTpaHUYCHHM, HakjaJbiBaeMbix Ha He€. CucTeMHBbIE
TpeOOBaHUSI — 3TO OMHCAaHUE OCOOCHHOCTEH CUCTEMBI (ApPXUTEKTypa CUCTEMBI, TPeOOBaHHS K
napamMeTpaM o0OpyAOBaHUS U T.I.), HEOOXOIUMBIX NJIs1 3G(HEKTUBHON peanu3aiuu TpeOoBaHUN
MOJIb30BATENS.

IlepBbie maru nmo paspadorke TpedoBaHNi K HH(POPMAIMOHHBIM CHCTEMaM -
aHAJIU3 OCYIIECTBMMOCTH

Pazpabotka TpeGoBaHUI — 3TO MpOIECC, BKIIOYAIONIMNA MEPONPHUATHS, HEOOXOIUMbIE
JUISL  CO3JaHUSl M YTBEPXKICHHS JIOKYMEHTa, COJEp’Kallero crneun@ukano CHCTEMHBIX
TpeboBaHui. J[s1 HOBBIX HPOTPaMMHBIX CHCTEM HpoIecC pa3paboOTKu TpeOOBaHUM OJKEH
HA4YMHATHCA C aHaJM3a ocyllecTBUMOCTH. Hauanom Takoro ananusa siBiiseTcs oOliee onucaHue
CHCTEMBI U €€ Ha3HA4YeHHUs, a PEe3yJIbTaTOM aHalIu3a — OTYET, B KOTOPOM JIOJI’KHA OBbITh YeTKast
peKOMeHalus, MPOJODKAaTh WM HET Ipolecc pa3paboTKu TpeOoBaHUM NPOEKTHPyeMOi
cucreMbl. JIpyruMu CIIOBaMH, AaHAJIA3 OCYLIECTBUMOCTH JOJDKEH OCBETUTH CIIEAYIOLINE
BOITPOCHI.

1. OtBewaer 1M cuctema oOmMMM U OHM3HEC-LENSAM OpraHMU3aLMHU-3aKa3zyuKa M
opraHu3aruu-pa3padoTynka’?

2. MOXXHO M peain30BaTh CHCTEMY, HCIOJb3Ysl CYLIECTBYIOIIME Ha JAaHHBI MOMEHT
TEXHOJIOTHH U HE BBIXOAA 3a MIPEAEIbI 3aJaHHOU CTOMMOCTH?

3. MoxHO aM OOBEIUHUTH CHCTEMY C JAPYTHMH CHCTEMaMH, KOTOpBIE YXKe
AKCILTyaTUPYIOTCA?
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Kputnueckum siBnsiercss Bompoc, OyIOeT 1M CHUCTeMa COOTBETCTBOBATH  IIEJIAM
opranuzaiuu. Eciim cucrema HE COOTBETCTBYET STHM LEJISAM, OHA HE IMPEJCTABISET HUKAKON
LEHHOCTH Ui OpraHu3aiuu. B To jxe BpemMsi MHOTHE OpraHU3alui pa3padaTbiBalOT CUCTEMBI, HE
COOTBETCTBYIOIIIME MX LIEJSIM, JTUOO HE COBCEM SICHO TMOHHMMAsl 3TH LN, JIMOO IMOJ BIUSHUEM
MOJIMTUYECKHUX WM OOIECTBEHHBIX (PAKTOPOB.

BrimonHenue aHanmsa OCYIIECTBHMOCTH BKIIOYaeT cOOp M aHanmu3 HHGOpMAIMH O
Oynyieil cucteMe W HamlKMCaHWE COOTBETCTBYIOLIEro ordera. CHaudana cielyeT ONpeAeNuTh,
Kakasg UMEHHO MHQOpMaLus HeoO0XoauMa, YTOObl OTBETHTh Ha MOCTaBJICHHBIC BBILIE BOIPOCHI.
Hanpumep, a1y nHpOpMaLno MOXKHO MOTYy4YUTh, OTBETUB Ha CIEAYIOLIEE:

1. Uro nmpousoiiieT ¢ opraHu3anueii, eciim cuctemMa He Oy/eT BBe/IeHa B SKCILTyaTaluio?

2. Kakue Ttexyue mnpoOiieMbl CYIIECTBYIOT B OpraHM3allMM M Kak HOBas CUCTeMa
IIOMOXET UX PELIUTH?

3. Kakum 06pa3om cuctema OyaeT criocoOCTBOBATH 11eIsiM On3Heca?

4. TpeOyer 11 pa3pabOTKa CUCTEMbI TEXHOJIOTHH, KOTOpasi 10 3TOT0 HE MCI0JIb30Bajach
B OopraHuzanuu’?

Jlanee HEOOXOMMO OTPENENUTh UCTOYHUKH HH(OPMAIIMHA. ITO MOTYT OBITh MEHEKEPHI
OTJIENIOB, TJIe cHcTeMa OyJeT HCIO0JIb30BaThCs, Pa3paboTUYMKH MPOrpaMMHOrO oOecreueHus,
3HAKOMBIE C TUTIOM OyIyIIeH CUCTEMBI, TEXHOJIOTH, KOHEYHBIE MTOJIb30BATEIH U T.1I.

[locne oOpaboTku coOpaHHOW UWHGOPMALKMKU TOTOBUTCS OTYET MO aHAIU3Y
OCYILIECTBUMOCTH CO3/IaHUS CHCTEMBI. B HEM JOKHBI OBITH TaHBI PEKOMEH/IAIMN OTHOCUTEIHHO
MPOJOHKEHUST pa3paboTKU CUCTEMBbl. MOTYT OBITh MHPEJIOKEHBl H3MEHEHHUs OlopKeTa U
rpa¢puka paboOT MO CO3JAHHWIO CHUCTEMBI HIIM TPEABSABICHBI 0OJee BBICOKHE TpPEOOBaHHS K
CUCTEME.

IlocTaHoBKa 3a7a4H K JIa0opaTopHOi padoTte 2

1. U3yunTs npeanaraeMelii TEOpETUUECKUIM MaTepHal.

2. CoctaBuTh N0APpOOHOE ONKMCaHUE UH(HOPMAILIMOHHON CUCTEMBI.

3. Ha ocHOBaHMM ONUCAaHWS CHUCTEMBI TIPOBECTH AaHAIU3 IMIpollecca OpraHU3alUN
MPOEKTUPOBAHUS UH(DOPMALIMOHHON CUCTEMBI. B X0/ie aHann3a OTBETUTH Ha BOIIPOCHI:

- Uto npou3oiiier ¢ opranusanuen, eciiu cucreMa He Oy/IeT BBeJleHa B dKCIUTyaTaluio?

- Kakue texymme mnpoOneMbl CYIIECTBYIOT B OpTraHM3allMd W KaKk HOBas CHUCTeMa
MOMOXET UX PELIUTh?

- Kakum obGpa3om cucrema Oynet cnocoOCTBOBATH 1esiM On3Heca?

- TpeOyer 51 pa3paboTKa cUCTEMBI TEXHOJIOTUH, KOTOpasi 10 3TOTr0 HE UCIOJIb30Balach B
OopraHu3aiuun?

PesynbraroM aHanu3a JOJKHO SIBUTHCS 3aKIIOUEHHE O BO3MOYKHOCTH peau3aiiu
MIPOEKTA.

4. PacripenenuTh poiau B Tpymme (PyKOBOIUTENb MPOEKTa-pa3pabOTUYUK, CHCTEMHBIH
aHAJTMTUK-Pa3pabOTUHK, TeCTEP-pa3padOTIHK).

5. 3amoMHATH pa3zensl iaHa:

- Beenenue

- Opranu3zaius BbIIOJHEHUS MPOEKTA

- AHaJIM3 PUCKOB

Paznenbl JAODKHBI COAEp)KaTh PEKOMEHAALMU OTHOCHTEIBHO pa3pabOTKU CHCTEMBI,
0a30BbIe MPEUIOKEHUS 110 00bEMY TpebyeMoro OroJKeTa, Yuciay pa3padOTUYMKOB, BPEMEHU U
TpeOyeMoMy NMPOrpaMMHOMY 00ECTIEUEHHIO.

6. Odopmuts otueT. [IpecTaBUTh OTUET JIJIS 3aIHUTHI.

22



BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

B cooTBeTcTBHM € yKa3aHHOH NpeaMETHOH OONacThI0 M KJIaccoM pa3pabaThiBaeMon
MH(POPMALIMOHHOM cHcTeMBbl pa3padoTaTh ONUCaHME MH(OPMAILMOHHOM CHUCTEMBl M IPOBECTU
aHaJU3 Ipollecca OpraHu3aluy MPOSKTUPOBAHUS HH(POPMAITMOHHON CHCTEMBI.

Tabmumna 2.1 — UnauBuyanbHbIe 3a1aHUs

Ne | IlpenmerHast o61acthb Knace UC

1 Cxitan MRP

2 IIpon3BOACTBEHHOE IPEANIPUATHE ERP

3 Toproeoe npeanpusiTue CRM

4 Toproeoe npeanpusiTue SCM

9) ToproBoe npeanpusitue B2C

6 ITopran B2B

7 CtpoutenbHOe IpeaIpusTie NC yuera

8 Beicuiee yuebHoe 3aBe/ieHUE NC ynpasneHus
9 WndpactpykTypa npeanpusarus CIIIP

10 | AnmaparHas HHQpPaACTPYKTypa NPEANPHUITHS OKcrnepTHas CUCTeMa

Conep:xkanue oTyera

[lo BbImosHEHHOUW paboTe coctaBisgerca OTYeT. OTYET BBINOJIHAETCS B AJIEKTPOHHOM
Buze. I1o BeIMOIIHEHHOMY OTYETY ITPOBOAUTCS 3alllUTa Ja00paTOPHOI pabOTHI.

Otuer mno naGopaTopHOl pabOTe HOHKEH COCTOSTh M3 CIEAYIOUIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4YacTh: KpaTKOe OIMCaHHWEe IeNiell NMpoeKTa U TPOEKTHBIX OrpaHUYEHH
(OrO[1KETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaXKHBI JIJIS1 YIIPABJICHUS [IPOEKTOM.

BBonHas wacTh oOTueTa JOJDKHA BKIIOYATh IyHKTBI:  YCJIOBHE 33JayM; HOPSI0K
BBITNIOJIHEHMSI; IPOTPaMMHO-aNapaTHbIE CPEJICTBA, UCIOIb3YEMbIE MPU BBITIOJIHEHUH PaOOTHI.

- OCHOBHasl 4acTh (omucaHue paboThl). OMUcCaHWe WH(POPMALMOHHON CHCTEMBI; aHaIu3
Ipolecca OpraHu3aluy TPOeKTUPOBAHNS HH(OPMALIMOHHON CUCTEMBI; POJIH.

OcHoOBHast 4acTh OTYETa BKJIIOYaeT B ceOs: onucanue nHdopmarmonHoit cucremsl (I10) -
HaJIMuue 3aKJIIOYEHHUS O BO3MOYKHOCTH pEajM3alluu MPOEKTa, COAEPIKAILIEro peKOMEHIaluu
OTHOCHTEJIBHO pa3pabOTKH CHCTEMBbI, 0a30Bble MpeAsIoKeHHs 0 00bEMY TpeOyeMoro Oroxkera,
YyHClly pa3padOTYMKOB, BPEMEHH U TpeOyeMOMY HpPOrpaMMHOMY OOECIEUEHUIO; AaHaIu3
OCYILIECTBUMOCTH: YKa3aThb BO3MOXHbIE NMPOOJIEMBbl W MYTH HMX DPEUICHUS; POJIM YYAaCTHUKOB
rpynisl pazpadotku I10.

- 3aKJII0YEeHHE (BBIBOJIBI);

- CIIUCOK UCIOJIb30BaHHON JIUTEPATYPBHI.

3ammTa OTYeTa 3aKIIOYaeTcsi B NPEIbSIBICHUM MPENOJAaBATEN0  IMOJYYEHHBIX
pe3ysbTaToB B BUjAE (haiiina W JeMOHCTpAIMU MOJYyYEHHBIX HAaBBIKOB IPH OTBETAaX Ha BOMPOCHI
npernoaaBaress.

KoHnTpoJsbHbIe BONPOCHI

1. lpeanoxure, KTO OBl MOr YyYacTBOBaTh B (OPMUPOBAHWUHM TPEOOBAHHU ISt
YHHUBEPCUTETCKOW CHCTEMBbl PEruCTpaluu CTyAeHTOB. OOBICHUTE, OYEMY MOUYTH HEU30EKHO,
yT0 TpeOoBaHus, cHOPMYIHPOBAHHBIE Pa3HBIMU JIMIIAMU, OYAYT MPOTHBOPEUHBHI.

2. Pa3pabarbiBaercs cuctema [1O nmns aBToMaTH3anuu OMOTMOTEYHOro KaTajgora. JTa
cucrteMa Oyner cojiepkaTb MH(POPMAIMIO OTHOCHUTEIBHO BCEX KHUT B OMOIMOTEKEe W Oyner
noje3Ha OMONIMOTEYHOMY TMepcoHaily, aOoHeHTamM M uyurtaTensM. Cuctema [OKHa HMMETh
CpeAcTBa IPOCMOTpa Karajora, CpeAcTBa CO3JaHMs 3alpoCOB U CPEACTBA, IO3BOJISIOIINE
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MOJIb30BATENSIM PE3EPBUPOBATh KHUTH, HAXOASIIMECS B TaHHBIM MOMEHT Ha pykax. Onpeaenute
OCHOBHBIC OTIOPHBIE TOUKH 3PEHUS, KOTOPhIE HEOOXOIMMO YUECTh B CrieU(DUKAIIMHA CHCTEMBI, U
MOKAXXUTE UX B3aUMOOTHOIIEHUS, UCIIONB3Ys JUarpaMmy UepapXuH TOUEK 3PEHUS.

3. lnsg Tpex TOYeK 3pEeHUs, OMNPEACICHHBIX B CHCTEME OMOIMOTEYHOro KaTasora,
YKa)XHUTE CEPBHUCHI U COOTBETCTBYIOUIME JAaHHbIE, KOTOpPhIE OOECIEUMBAIOTCS ITHUMH TOYKAMU
3peHUsl, ¥ COOBITHS, KOTOPHIC YIIPABIISIOT STUMHU CEPBUCAMHU.

4. Kto nomxkeH NMpoBOAUTH 0030p TpeboBanuii? Hapucyiite momens mporiecca o0630pa
TpeOOBaHUI.

5. Bama xommnanus ucnonb3yeT CTaHAAPTHBIA METON aHanu3a TpeboBaHui. B mpouecce
paboThl BBl OOHAPYXKHIIM, YTO ITOT METOJl HE YYUTHIBACT COIMAIBbHBIC (DaKTOPHI, BAKHBIC IS
CUCTEMbI, KOTOPYIO BBl aHanmu3upyere. Baml pykoBoauTenb Jajdl BaM SICHO IOHSATh, KaKOMY
METOJTy aHaJIH3a HYXHO cienoBaTh. OOCynuTe, 4TO BBl JOJDKHEI JI€71aTh B TAKOW CUTYaIUH.

JlaGopaTopHas padora 3. MojejnpoBaHue OM3Hec-MPOLECCOB MPeAMETHOI 00JacTH

Heabr paGorel: O3HakomiieHHe c MeTtojosioruel |T-meHelKMEHTa B yIpaBICHUH
IPOSKTaMH; U3yYEHHE OCHOBHBIX AJIEMEHTOB OIPEeNCHHs], IPECTaBICHUs, IPOCKTUPOBAHUS U
MOJIEJMPOBAHUS IPOTPAMMHBIX CHCTEM.

JlaGopatopHass paboTa HampaBjieHa Ha O3HAKOMIIEHHE C OCHOBHBIMHM 3JIEMEHTAMU
olpezeNeHus, MPEeACTaBICHUS, MPOCKTUPOBAHUS U MOJEIUPOBAHUS MPOTPAMMHBIX CHCTEM C
nomoipio s3pika UML, mnosnydyeHue HaBBIKOB IO NMPUMEHEHHMIO JAHHBIX 3JIEMEHTOB Ul
MOCTPOCHUS 00BEKTHO-OpHEHTUPOBAHHBIX Mojeleii IC Ha ocHOoBaHHH TpeOOBaHUH.

TpeGoBanus k pe3ysabTaTaM BBIIOIHEHUS IPAKTUYECKON paboThI:

- MOZIEJIb CUCTEMBI JOJDKHA COJAEpXKaTh: JuMarpaMMy BapuUaHTOB HCIOJIb30BaHUS;
JarpaMMbl  B3aMMOJEHCTBHS JUIsl Ka)KJOTO BapHaHTa MCIIOJIb30BAaHMS; JUarpaMMy KIJIaccoB,
MO3BOJISIONIAsT PeaTn30BaTh Bech omucaHHBbIN (QyHKIuoHan MC; oO0beAMHEHHYIO AMarpammy
KOMIIOHEHTOB M pa3MELICHMS,

- JUTsI KJIacCOB yKa3aTh CTEPEOTHUIIBI;

- B 3aBHCHMOCTU OT BapuaHTa 3a/laHUs AMarpamMma pa3MelleHus JO0JDKHA IOKa3bIBaTh
pacrnosoKeHue KOMIIOHEHTOB B PaCHpPEICIEHHOM MPUIIOKEHHUH.

OcHoBBI TECOPHH

Oo6mue cBenennsi 00 00bekTHOM MoaenpoBanuu UC

CymiecTByeT MHOXECTBO TEXHOJOTMH M HMHCTPYMEHTAJIBHBIX CPEICTB, C IOMOIIbIO
KOTOPBIX MOXHO PEaM30BaTh B HEKOTOPOM CMBICIE ONTHUMaNbHBIA mpoekT MC, HaumHas c
JTana aHajM3a W 3aKaH4YMBas CO3JaHHMEM NpPOrpaMMHOr0 KojAa cHCTeMbl. B OosbminHCTBE
CIIy4aeB TH TEXHOJIOTHHU MPEIBSIBISIIOT BEChMa KECTKHE TPeOOBaHUS K MPOIecCy pa3paboTKu U
UCTOJIb3YyEeMBIM pecypcaM, a TONBITKH TPaHC(HOPMHUPOBATH HX TOJ KOHKPETHBIE MPOEKTHI
OKa3bIBAIOTCS Oe3ycnemHbIMU. JTH TexHonoruu mnpeacrasieHsl CASE-cpencTBamMu BepXHETo
ypoBHsl i CASE-cpeacrBamu nonHoro xu3zHeHHoro nukia (upper CASE tools wnu full life-
cycle CASE tools). OHu He MO3BOJISIOT ONTUMHU3UPOBATH JEATEIILHOCTh Ha YPOBHE OTIEIBHBIX
DIIEMEHTOB TMPOEKTA, W, KaK CIEICTBUE, MHOTHE Pa3pabOTUMKH TEPENuIH Ha TaK Ha3bIBaeMbIE
CASE-cpenctBa HmxkHero ypoBHs (lower CASE tools). OqHako OHHM CTONKHYIHCH C HOBOWM
npobiaemMoii — mpoOIeMoil OpraHU3aIlKi B3aUMOJCHCTBUS MEXIY Pa3InIHBIMH KOMAaHIaMH,
peaTN3yIOUMMH TPOEKT.

YHu(pUUMPOBAHHBI A3bIK 00bEKTHO-OPHEHTHPOBAHHOI'0 MOJAE/JIMPOBAHMS

YHUQUUUPOBAaHHBI S3BIK  OOBEKTHO-OpUEHTHpPOBaHHOTO MojenupoBanus Unified
Modeling Language (UML) siBriicst CpeacTBOM JOCTH)KEHHS KOMIIPOMHCCA MEKAY STHMH
noaxogamu.  CyliecTByeT  OCTaTOYHOE  KOJIMYECTBO  MHCTPYMEHTAJIBHBIX  CPEICTB,
nojiepkuBaOmux ¢ nomombio UML ku3HeHHBIM 1WKJI  WHGOPMAIMOHHBIX CHUCTEM, W,
onHoBpemeHHo, UML siBnsieTcst 1ocTaTouHO TMOKUM JIJIsl HACTPOUKH ¥ MOANEPIKKHU CIIeH(PHKU
JEeSTENIbHOCTH Pa3IMYHbIX KOMaH[ pa3paboTunKOB.
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Cozmanne UML nauanochk B oktsiope 1994 r., xorma Jxum Pam6o u I'pamu byu u3
Rational Software Corporation cramu padoraTh Haj oObeaMHEHHEM cBOUX MeTon0B OMT u
Booch. B nacrosimee Bpems koHcopumyM monb3oBareneii UML Partners Bxirodaer B ce0Ost
IpeJCTaBUTENICH TaKMX TpaHIOB HH(POPMAIMOHHBIX TEeXHOJOrWd, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasisier co00# 00BEKTHO-OPUEHTUPOBAHHBIN S3BIK MOJIETTUPOBAHUS,
00Jaaonui CleyoIMMI OCHOBHBIMU XapaKTePUCTHKAMU:

- IBJISICTCS SI3bIKOM BU3YaJbHOTO MOJEIHPOBAHMUS, KOTOPBIA OOecreunBaeT pa3zpadoTKy
pEeNpe3eHTaTUBHBIX MOJENeN Jig OpraHu3alMi B3aUMOJICHCTBUS 3aKa3uhka M pa3padoTuuka
NC, paznuunbix rpymi pazpadboruukos UC;

- CO/IEPKUT MEXaHU3MbI PACIIMPEHUS] U CIICUANIN3AlMNA 0a30BBIX KOHIIETIIIUN S3bIKA.

UML — o210 cranpapTHas HOTauUsl BU3YaJIbHOI'O MOJEIMPOBAHUSA IPOTrPaMMHBIX
cucreM, mpuHsATas koHcopuuymoM Object Managing Group (OMG) ocenwsto 1997 1., u Ha
CETOAHSIIHUNA JE€Hb OHAa MOJAEPKUBAETCS MHOTMMH OOBEKTHO-opueHTHpoBaHHbIMU CASE-
MPOJIYKTaMHU.

UML BkitouaeT BHYTpEHHUN Ha0Op CPEACTB MOACIUPOBAHUS, KOTOPBIE CeUac MPUHSATHI
BO MHOTHX METOJaX M CpEACTBaX MOJCIUPOBAHUA. ITHU KOHIIEMIUUA HEOOXOAUMBI B
OOJIBIIMHCTBE MPHUKIATHBIX 337a4, XOTs HE Ka)aas KOHUENIHMS HeoOXoquMma B KaXKIOH d4acTu
Ka)KI0ro mpuiiokeHus. [lomp30BaTensM sa3bika MPeI0CTaBICHbI BO3SMOYKHOCTH:

- CTPOUTh MOJIEIM Ha OCHOBE CpEACTB sApa, O€3 HCIONb30BaHUSI MEXaHU3MOB
pacupenust 1151 OOJIBIIMHCTBA TUIIOBBIX MPHUIIOKEHUH;

- 100aBIIATH NTPU HEOOXOAUMOCTH HOBBIE DJIEMEHTHI M YCIIOBHBIE 0003HAYCHHS, €CIIA OHH
HE BXOIST B AP0, WU CIEHHUATIU3UPOBATh KOMIIOHEHTBI, CUCTEMY YCIOBHBIX O0O3HAYEHUIl
(HOTaIMIO) U OTPAaHUYEHUS AJI1 KOHKPETHBIX IIPEIMETHBIX 00JIacTeH.

S3eik UML

Auarpamma
BapHaHTOB
MCNONEZ0BAHNA

[ I J

Dwarpamma Auarpamma
Knaccoe COCTOAHMIM

Duarpamma
nocnegoearens-
HocTed

HurerpupoeanHan
uOAENbL CIIOKHOW
CHCTEMbI

Auarpamma
AEATENBHOCTH

Awarpamma Auarpamma Owarparma
Koonepaymm KOMNOHEHTOB PaIBEpTLIBAHNA

Pucynok 3.1 - lHTerprpOoBaHHast MOJICIH CIIOKHOW CUCTEMBI B HOTAIH si3bika UML

Crannaptr UML npeanaraer cienyroomuii Habop Auarpamm Ui MOJCINPOBAHUS:
1. nmarpaMMbl BapUaHTOB HCHOJIb30BaHUS (use case diagrams) — Al MOJAETUPOBAHUS
OM3HEC-TIPOIIECCOB OpraHu3alMi M TpeOOBAaHUH K CO3/]aBaeéMOM cucteme);
2 nuarpammbl  kiaccoB  (class diagrams) — sl MOJAETHMPOBAHUS CTAaTUYECKOM
CTPYKTYPBI KJIACCOB CHCTEMBI U CBSI3€H MEXy HUMH;
3. quarpammbl ioBeieHus cucteMsl (behavior diagrams):
3.1 nuarpamMmebl B3aumoierictBus (interaction diagrams):
3.1.1 amarpamMmbl TIOCTIETOBATEIBHOCTH (Ssequence diagrams) u
3.1.2 xooneparuBHble  nuarpammbl  (collaboration diagrams) — s
MOJICIIUPOBAHUS TIpoIiecca OOMEHa COOOIICHHSIMHU MEXIY 00bEKTaMu;
3.2 nuarpamMMbl  cocTostHME  (statechart diagrams) — s MonenupoBaHUS
NOBEJICHUS OOBEKTOB CHCTEMBI TPH TMEPEXOe U3 OJTHOTO COCTOSIHUS B IPYTOE;
3.3 nuarpaMMbl  gedrenbHOCcTel (activity diagrams) — a1 MOAETMPOBAHUS
MOBEJICHUST CHCTEMBl B pPaMKax pPa3JIMYHbIX BaPHAHTOB WCIIOJNB30BaHUS, WU
MOJICIUPOBAHUS EATEILHOCTEH;
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4. nuarpammsl peanusanuu (implementation diagrams):
4.1 nuarpaMMbl  KOMIIOHEHTOB (component diagrams) — JUIsi MOJEIUPOBAHUS
UepapXul KOMIOHEHTOB (TIO/ICUCTEM) CUCTEMBI;
4.2 muarpamMMmbl  pa3BepThiBaHus (deployment diagrams) — juis MoJenupoBaHUsS
(bU3NUECKO apXUTEKTYpPbI CUCTEMBI.

JluarpaMMbl BADHAHTOB HCMOJIb30BAHUS

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

Bapuant wcmonp3oBaHUS —TPEACTABISET COOOH  TOCIENOBATEIBHOCTh JCHCTBHIA
(TpaH3aKuMii), BBINOJHAEMBIX CHUCTEMOW B OTBET Ha COOBITHE, HHUIIMHPYEMOE HEKOTOPHIM
BHEIIHUM OOBEKTOM (JIEHCTBYIOIIUM JIUIIOM). BapuaHT HCHOJIB30BaHUS  OMKMCHIBAET
TUMIUYHOE B3aMMOJICIICTBHE MEXIy MOJIb30BaTeleM U cucteMod. B mpocreiimem ciydae
BapHaHT MCIOJb30BAaHUSl ONpENENSIETCd B IpOLecce OOCYKIAEHHS C I0Jb30BaTelIEM TEX
byHKIMI, KOTOphle OH XOTen Obl peanu3oBaTh. Ha s3pike UML BapuaHT HCHONBb30BaHUS
M300paXXaroT CIEIYIONTUM 00pa3oM:

BaPMaHT HMCNONE20BaHMWA

Pucynok 3.2 - BapuaHT ucmonbp30BaHuUs

JelicTByrolee UL (actor) — 3TO poJib, KOTOPYIO MOJIb30BATENb UTPAET 10 OTHOLICHUIO
K cucreme. JlelicTByromue IMLa MPeICTaBIAIOT cOO0M PO, @ HE KOHKPETHBIX JIIOACH WM
HauMeHOBaHUsA paboT. HecMoTps Ha TO, 4TO Ha JuarpaMMax BapHaHTOB MCIIOJIb30BaHMUS
OHM H300pa)KalOTCs B BUJE CTHIIM30BAHHBIX 4YEJIOBEYECKUX (DUTYpOK, IEHCTBYIOIIEE JIHIIO
MOYET TakKe ObITh BHEIIHEH CHUCTEMOH, KOTOpoi HeoOXoauma HeKoTopas HH(opMaius ot
JaHHOM cucTtembl. [lokaspiBaTh Ha aMarpamMme JACUCTBYIOIIMX JIMI[ CIEIYET TOJIBKO B TOM
cilyyae, Korja MM JIeHiCTBUTENBbHO HEOOXOJMMbI HEKOTOpbIE BapHaHThl MCMONb30BaHUS. Ha
a3pike UML nelicTBytoniye auna npeacTaBisioT B BUJE GUIyp:

Pucynok 3.3 - [leficTByro1iee auiio (akTep)

JelicTByronye auna JENaATcsl Ha TPU OCHOBHBIX THIIA:

- TIOJIL30BATEIIH;

- CUCTEMEL;

- Ipyrue CUCTEMBI, B3aUMOJICHCTBYIOIINE C JaHHOM;

- BpeMsl.

Bpewmsi cTaHoBHUTCS NEHCTBYIOIIMM JIMIIOM, €CIIM OT HETO 3aBUCHUT 3alyCK KaKUX-THOO
COOBITHIH B CHCTEME.

CBsi3u Mexk1y BAPHAHTAMH HCHOJb30BAHUS U JIeHCTBYIOIIMMHU JIUIAMH

B s3pike UML Ha pauarpaMMax BapHaHTOB MCIOJIB30BaHUS IOJJEPKABACTCS
HECKOJIBKO THIIOB CBSI3€H MEXIy JJIEMEHTaMH JUarpaMMbl. JTO CBA3M KOMMYHUKAIUU
(communication), Bxarouenus (include), pacuupenus (extend) u o6o6menus (generalization).

CBsi3b KOMMYHHUKAaIlMd — 3TO CBA3b MEXJIYy BapUaHTOM HCIOJIb30BAaHUA U
nerctByromuM uioM. Ha s3pike UML cBSi3M KOMMYHUKallMd TOKA3bIBAIOT C MOMOIIIBIO
OJIHOHAIPABJIEHHOMN accolMalyy (CIIOMIHON JTUHUM).
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OdopranTe kpeguT
1 * ANA KnvenTa Dadka
Knueur Gaxka

Pucynok 3.4 - IIpumep cBsI3U KOMMYHUKAITIH

CBs3b BKJIIOYEHUS NPUMEHSETCS B TEX CUTyalUsX, KOIJa HMMEeTCs KaKoH-InOo
(parMeHT MOBEAEHUS CHUCTEMbI, KOTOpBI IOBTOpsieTcsd Oojlee 4eM B OJHOM BapUaHTe
ucrnionb3oBaHuss. C  MOMOIIBIO TakMX CBsi3e  OOBIYHO MOJAETHPYIOT  MHOTOKPATHO
UCMOJIb3YeMYI0 (YHKIIMOHAIBHOCTb.

CBsi3p  paclIUpeHMs] [pPUMEHSETCS NpPU ONMCAHMM W3MEHEHMH B HOpPMaJbHOM
NOBEJEHUU cucTeMbl. OHa MO3BOJISIET BAPUAHTY UCHOJIB30BAHUSA TOJBKO IPU HEOOXOIUMOCTH
UCTIOJIb30BaTh (PYHKIIMOHAIBHBIE BO3MOXHOCTH APYTOTO.

<<gxtend=>>

g = -
KnuexT CHATb AeHbrv
Co cyera
S
-
—

<<include>>

BeINONHUTE
YyCKOpEeHHoe
CHATHME OeHer

AyTeHTMhULMPOBaTL
KMUWeHTA

Pucynok 3.5 - [Ipumep cBsI3u BKITIOYEHHS U PACILIUPEHUS

C moMOIIBI0 CBSI3H 0606HIGHI/I$I IMMOKAa3bIBAIOT, 4YTO Y HECKOJBbKHX HeﬁCTBYIOIIII/IX JIMI]
HMCIOTCA O6H_II/IC YCPTHI.
CnyxawmMn %

Cnysawma % Cnyxawma BpemMeHHBIA %
€ No4YacoBon Ha oKknage CRyHKauwmn
onnaron

Pucynok 3.6 - [Ipumep cBsi3u 0000meHMS

JMuarpammbl B3aumoneiicrBus (interaction diagrams)

JuarpamMbl  B3ammojelicTBust  (interaction  diagrams)  OMHMCHIBAIOT — TOBEACHHUE
B3aUMOJICHCTBYIOIIMX Tpymnn o0bekToB. Kak mpaBmio, guarpamMma  B3aHMOJCHCTBUS
OXBaThIBaCT TOBEJCHHE O0OBEKTOB B paMKax TOJILKO OJHOTO BapuaHTa HCIOJb30BaHUs. Ha
TaKOW JauMarpaMme OTOOpakaeTcst psSJI OOBEKTOB H Te COOOIIEHHS, KOTOPHIMH OHHU
00OMEHHUBAIOTCS MEXY COOOM.

Coobmienne (message) — 3TO CpPEACTBO, C IMOMOUIbIO KOTOPOTO OOBEKT-OTHPABUTENH
3aIpanIuBaeT y 00bEKTa MOTydaTessi BRITIOJTHEHUE OHOM U3 €ro OIepartuii.

Nudopmanmonnoe (informative) cooOieHue — 3T0 cooOIIeHHEe, CHA0XKAIOIIee 00bEKT-
MOJTy4aTeslb HEKOTOPO MH(pOpMAaIIHEH /711 OOHOBIIEHHUS €0 COCTOSTHUS.

Coobmienne-3ampoc  (interrogative) — 3TO  COOOILIEHHE, 3alpalldBarollee BblIady
HEKOTOpoi nH(popManuu 00 00bEeKTe-MoIyqaTese.

NwmnepatuBroe (imperative) cooOlmeHHe — 93TO COOOIIeHHWe, 3ampaniuBaioliee y
00BEKTA-TIOTYYaTeNsl BEITIOJTHEHNUE HEKOTOPBIX JACHCTBUIA.
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CymiecTByeT 1Ba BHIa JAMArpaMM B3aMMOIEHCTBUS: IHArpaMMBI [TOCIIEI0BATEIbHOCTH
(sequence diagrams) u koormepatuBHbIC auarpammsl (collaboration diagrams).

JAmnarpamma nocJienoBarejibHOCTH (sequence diagrams)
JlmarpamMma mOCIeI0BAaTEIBHOCTH OTPAXKAET MOTOK COOBITHIA, MPOUCXOAIINX B paMKax
BapHaHTa UCIOJIb30BAHUS.

X

Wsan MNpuemmnux 3xpan  |[Ynpasnenwel| Cuer Kaccoswin
Koment KapT ATM ATM Msana annapar

1

H: Npurarg xapry |
|

;

1 I

2. Cumrate N2 xapTl I
1 I

|

i |
13 lMugﬁgpuposalu kpan
| [

|
I

|

I

|

|

|

| I |

4 %agcmn PIN«xoa |
' ' l

I

|

|

|

|

I

I

|

I [
5. Beoa Pifi-waa (123;} \

I I

- |

|

|

I

I

|

I

I

|

|

I

|

'86; Omguug F«n

: 17 Otugwg. F«c!

: 8" !Eoscgmg'PlN-«o,z
I |
i

S 3agpocuTe Acﬂéuuc

I
|
I
|
I
I
|
|
I
|
I
i
|
I
I
|
|
|
|
|
|
|
| |
I | I
I I |

|

|

|

|

|

I I

10: BuiGop aticrena I I I
Gnmcocdia) 1 . i
1 tamocum q}uw |

I !

|

!

I

I

|

|
|
| |
2. Bsop cyv'puol (20 pyGI{cﬂ) :

- aladod

>13: Cnate (2D py6.)
114 Cnam (20 py5.)

| |
15: Nposcpute axnag (20 pyd)
| |

[ —)
16: Ymensumrs $xnag (20 py§)
= |
|

!
I |
! ! [
i 17: Boarg (20 py6)
r T |
1 1
i |
[ [
[ [

|
|
I
|
|
|
|
|
|
|
|
|
|
|
>

18 Bepryte xapTy
I I
| I

o

1
I
|
|
Pucynok 3.7 - [Ipumep quarpaMMsbl OCIeI0BaTEILHOCTH

Bce pelicTByromue nMiia moka3aHbl B BEpXHEW 4acTH auarpamMmbl. CTpenku
COOTBETCTBYIOT COOOIICHHSM, TIepeaBacMbIM MEXTY JICHCTBYIOIIUM JIMIIOM H OOBEKTOM WU
MEXy 00BEKTaMH VISl BBITIOJIHEHUS TPeOyeMbIX (DyHKIIUH.

Ha TuarpaMMe [1I0CJIENOBATEIBHOCTH 00BEKT n3o00pakaercs B BUJIE
MNPsIMOYTOJIbHUKA, OT KOTOPOTO BHHU3 IMPOBEJIEHA NYHKTUpPHAS BEpTUKANIbHAS JHHHI. OTa
nuHusA HaszpiBaeTcs nuHUen >xu3HU (lifeline) oOwvexkra. Ona mpencraBiser coboi ¢GparMeHT
JKU3HEHHOTO IMKJIa O0BEKTa B MPOIECCE B3aUMOICHCTBUSI.

Kaxxnoe cooOmieHue mpeicTaBiIsIeTCs B BUAC CTPEIKH MEXIY JWHUSMHU KHU3HU JIBYX
00bekTOB. COOOIICHHS TOSBISIIOTCS B TOM TOPSAKE, KaK OHU TOKa3aHbl Ha CTPAHHIIE
cBepxy BHU3. Kaxnoe cooOiieHue Mmomeudaercss Kak MUHUMYM HUMeHeM coobmenus. [Tpu
JKEIaHUW MOXKHO J00aBUTh TaKXKe apryMEHThl U HEKOTOPYIO YIPABISAIOIIYI0 WHGOPMAIHIO.
MoxHo mokazath camojenerupoBanue (self-delegation) — cooOmienne, koTtopoe 0OBEKT
MOCBUTAET caMoMy cebe, TIPH 3TOM CTpeNiKa COOOIICHHS YKa3bIBaeT HA Ty ke CAMYIO JHHHUIO
YKU3HU.

JMuarpamma koonepaunun (collaboration diagram)
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JluarpaMMbl KOOTIEpallid OTOOPaKalOT MOTOK COOBITUH uYepe3 KOHKPETHBIM CIleHApHil
BapUaHTa HCIOJIb30BAHUS, YIOPSAOYEHBI MO BPEMEHH, a KOOIEpPATHUBHBIC JMArpaMMbI
0oJIbIlIe BHUMAHUSI 3a0CTPSIOT HA CBA3AX MEXKIY OOBEKTaMHU.

Ha nmarpamme koorepanuu mnpejacTaBieHa Bcs Ta WHGOpMAIUs, KOTOpas €CTh M Ha
JuarpaMme IOcCJeI0BaTeIbHOCTH, HO KOOIEpaTUBHAsl JuWarpaMma MO-IpYroMYy OIMCHIBAeT
NOTOK coObITHiA. VI3 Hee Jerde MOHATh CBS3H MEXAY OOBEKTAMU, OJHAKO, TPYJHEE YSCHUTH
MOCIIE0BATEIbHOCTh COOBITUH.

Ha xoonepatuBHO# auarpamMme Tak XK€, Kak W Ha Jauarpamme MmociaefoBaTelIbHOCTH,
CTpeNKH O0O0O03HAYalOT COOOIIEeHUsI, OOMEH KOTOPHIMH OCYIIECTBIISIETCS B paMKaxX JaHHOTO
BapUaHTa UCIOJIb30BaHMs. VX BpeMeHHas MOCIe10BaTeNbHOCTh YKA3bIBACTCS MIyTEM HyMepaluu
COOOIIECHUH.

2:CunTaTe Ne KapTil
-

1: MpunATE KapTy

%’41
Hean”: Kninext

5: Beoa RIN-xona (1234)

KaccoBbli

Pucynoxk 3.8 - [Ipumep nuarpaMMel KooTiepauu

JAuarpammel kiaaccoB. O0mme cBeieHUs

JlmarpaMma KJIacCOB  OTIPEJCNISICT THIBI KJIACCOB CHCTEMBI W Pa3IMYHOTO poja
CTaTMUYECKHUE CBS3U, KOTOpPbIE CYIIECTBYIOT MeXAy HHMMH. Ha amarpamMmax KiaccoB
HU300paXaroTcsl Tak)Ke aTpuOyTHl KIIACCOB, OIEpAIlMU KJIACCOB W OTPAHWYCHUS, KOTOPHIC
HAKJIAJBIBAIOTCSA Ha CBS3U MEXKIY KJIacCaMH.

Huarpamma kiaccoe UML - st0o rpad, y31amu KOTOPOTO SIBISIIOTCS DJIEMEHTHI
CTaTMUYECKON CTPYKTYphl MpoekTa (KiIacchl, MHTEePQEHCh), a JyraMd - OTHOLICHHUS MEXIY
y31aMu (acCOIMAaIH, HaclieJ0BaHNE, 3aBUCHUMOCTH).

Ha nuarpamme kimaccoB n300paskaroTcs CIeIyIONINe SJIEeMEHTHI:

- [Taker (package) - HaGop 371IEMEHTOB MOJEIH, IOTHYECKHU CBSI3aHHBIX MEX]y COOO0M;

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

- Uurepdeiic (interface) - aGcTpakTHBIN Kjacc, 3anarouuil Habop omepainuil, KOTOpble
00BEKT MPOM3BOJILHOTO KJIACCa, CBA3AHHOTO C JAHHBIM HHTEpQeiicoM, MPeIoCTaBIseT APYTUM
0o0OBeKTaMm.

Kaacc

Kimace - ato rpynma cymiHocTei (00BEKTOB), 00JagarONIuX CXOJHBIMH CBOWCTBAMH, a
MMEHHO, IaHHBIMU U MoBeieHneM. OTIeNnbHBIN MpeACcTaBUTENh HEKOTOPOTO Kilacca Ha3bIBaeTCs
00BEKTOM KJIacca WX MPOCTO 0OBEKTOM.

ITon moBenenueM oObekta B UML mnoHmMaroTcst mio0ble TpaBHia B3aWMOACHCTBUS
00BbeKTa C BHEITHUM MUPOM U C JaHHBIMH CAMOTO OOBEKTA.

Ha nuarpammax kiacc n3o0pakaeTcsi B BUE MPSIMOYTOJIBHUKA CO CIUIOIIHOW TPaHMIICH,
pa3lIeICHHOTO TOPU3OHTATHHBIMY JIMHUSIMH Ha 3 CEKITHH:

- BepxHsst cexius (CEeKIus UMEHH) COJIEPKUT UMl KJlacca U Apyrue oOIiue cBoicTBa (B
YaCTHOCTH, CTEPEOTHII).

- B cpenneii cexium coep>KUTCs CIUCOK aTpUOyTOB
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- B HmwxkHEN - cnHMCOK omepanuii Kiacca, OTPa)XaloluX ero TOBeACHHE (IeHCTBUS,
BBITIOJTHAEMBIC KJIACCOM).

JIrobas u3 cexnuii aTpuOyTOB M ONepanuii MOXKET He n300pakaThes (a Takke ode cpasy).
Jlist OTCYTCTBYIOWIEH CEKIMM HE HYKHO PHCOBAaTh Pa3ICIUTEIbHYIO JHUHUIO MU Kak-JIM0O
yKa3bIBaTh HA HAIMYKME WIH OTCYTCTBUE SJIEMEHTOB B HEH.

Ha ycMoTpeHue KOHKPETHOH pealm3aliii MOTYT OBITh BBEIEHBI JOMOJHHUTEIHHBIC
CEeKIMH, Hanpumep, uckirodenus (Exceptions).

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

Pucynok 3.9 - [Ipumep nuarpammsl KJ1accoB

CTCPCOTI/IHLI KJIacCCoOB

CrepeoTunsl KJIaccoB — 3TO MEXaHM3M, I[IO3BOJSIOIIMM pa3fensaTh KIacchl Ha
KaTErOpHyH.

B a3sike UML onpenieneHsl Tpu OCHOBHBIX CTEPEOTHUIIA KIIACCOB:

- Boundary (rpanuna);

- Entity (cyurHocTs);

- Control (ymipaBnenue).

I'pannyHbIe K1acchl

I'pannunbiMu  kiaccamu (boundary classes) Ha3bIBarOTCS TakWe KIIACChl, KOTOpPbIE
pacIoyio’)keHbl Ha TpaHUIE CHCTEMbl M BCEW OKpyXkarmmeill cpeipl. DTO S3KpaHHblE (OPMBI,
OTueThl, MHTEep(ENCch ¢ anmapaTypoi (Takoll Kak IPUHTEPHl WIK CKaHEPHl) U UHTEPQENCHI C
JPYTUMH CUCTEMAMH.

UroObl HaWTH TpaHUYHBIE KJIAacChl, HAA0 MCCIEA0BaTh JUarpaMmbl BapUaHTOB
ucnoap3oBaHus. Kaxnomy B3aMMOJEHCTBUIO MEXIY ICHCTBYIOIIMM JIMLIOM M BapHaHTOM
WCTIOJIb30BaHMS JTOJKEH COOTBETCTBOBATh, IO KpaillHEW Mepe, OJUH I'paHUYHbINA Kiacc. FIMeHHO
TaKOH KJlacc MO3BOJISIET JEMCTBYIOLIEMY JIUIY B3aMMOJEHCTBOBATH C CUCTEMOM.

Kuaaccpi-cymuocrn

Kiaccrpi-cymuocTtu (entity classes) comepxat xpanumyro wuHbopmaruio. OHH HMEOT
HauOoJsblllee 3HAYEHHWE IS TOJh30BaTeNlsd, W TOTOMY B MX HAa3BaHHMSX YacTO HCIOJB3YIOT
TEPMHHBI U3 TPeAMETHON o0acT. OOBIYHO JUISI KaXKIOTO KJIACcCa-CYITHOCTH CO3/Ial0T TaOIHUIy
B 0a3e IaHHBIX.

Ynpasasironiue KJIaccol

VYopasnsomue kiaccel (control classes) oTBe4arOT 3a  KOOpAWHAIMIO JEHCTBUI
apyrux — kimaccoB. OOBIMHO y  KaXJAOro BapuaHTa HCIIOJIB30BAHUS HUMEETCS OAMH
YIPaBJISAIONINN KJIACC, KOHTPOJMPYIOIIUH TOCIEI0BATEIILHOCTE COOBITHI 3TOro BapuaHTa
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HCIIOJIb30BaHUs. YNIPaBIAIOMMNA KJIacC OTBEYaeT 3a KOOpAMHAIMIO, HO caM HE HeceT B cebde
HUKAaKOW (DYHKIIMOHAIBHOCTH, TaK KaK OCTalbHBIC KJIACChI HE IMOCBUIAIOT €My OOJIBIIOTrOo
KOJM4YecTBa cooOmieHuii. BmecTto 3TOoro OH caM TMOCBUIA€T MHOKECTBO COOOIIECHHUH.
YpaBisroImuid KJ1acc MpocTo ACTIETUPYET OTBETCTBEHHOCTh IPYTUM KJlaccam, 10 dTOW MPUIHHE
€ro 4acTO Ha3bIBAIOT KJIACCOM-MEHEHKEPOM.

B cucreme Moryr OBITh M Apyrue YIPaBISIFOIIME KIACCHI, OOIIME JUISI HECKOJIBKUX
BapHaHTOB HCIMONb30BaHus. Hampumep, moxker ObITh Kiacc SecurityManager (MeHemxep
0€30MacHOCTH), OTBEYANOINUN 3a KOHTPOJIb COOBITHH, CBS3aHHBIX C Oe3omacHOCTHIO. Kitacc
TransactionManager (MeHe/Kep TpaH3aKIMi) 3aHUMAETCS KOOpPJAWHAIUCH COOOIICHHH,
OTHOCSIIIMXCS K TPaH3aKIUsM ¢ 0a30if JaHHBIX. MOryT OBITH W JpYrue MEHEIKEPHl s
paboThl € JOPYrUMHU dJIeMEHTaMu (DYHKUIMOHUPOBAHUS CHUCTEMBI, TaKUMH KakK pa3JejicHHe
pecypcoB, pacrpeneieHHas o0paboTka MaHHBIX WM 00paboTKa OMMOOK.

[ToMrMO YIOMSHYTBIX BBIIIE CTEPEOTUIIOB MOXHO CO3JaBaThb W CBOM COOCTBEHHBIE.

ATpuoOyTHI

ATpubyr — 3TO 3J€MEHT HH(OPMAaLUH, CBA3aHHBIA C KJIacCOM. ATpHOYTHI XpPaHAT
MHKAIICYJIMPOBAHHbIE JaHHBIE KJlacca.

Tak kak arpuOyThl comep)karcsi BHYTPH Kjacca, OHHM CKPBITBI OT APYrux KiaccoB. B
CBSI3U C OTUM MOXET IMOHAJO00UTHCS YKa3aTh, KAKHE KJIACCHI MMEIOT MPAaBO YUTATh M M3MEHSTh
aTprOyThl. DTO CBOWCTBO HA3bIBACTCS BUAMMOCTRIO arpubyTa (attribute visibility).

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

- Public (oOmmii, OTKpBITHII). DTO 3HAUYEHHWE BUIMMOCTH MpPEIIONaraer, 4ro arpuodyT
OyZIeT BUJIEH BCEMH OCTaJIbHBIMM KiiaccaMu. JIr000i Ki1acc MOXKET MPOCMOTPETh WM U3MEHUTH
3HadyeHue atpubyra. B coorBerctBumM ¢ HoTauumeir UML o6memy arpuOyTy npeaiiecTByer
3HAK « T ».

- Private (3akpbIThiii, cekpeTHblil). COOTBETCTBYIOLIMM aTpUOYT HE BHUJEH HHUKAKUM
JpYTUM KjaccoM. 3akpbIThlii aTpuOyT oO0O3HayaeTcs 3HAKOM « — » B COOTBETCTBUHU C
HoTtanuen UML.

- Protected (3amtumiennsiif). Takoit atpuOyT MOCTYNEH TOJIBKO CaMOMY KJIAcCy U €ro
noromkaMm. Horarust UML 1151 3amuiieHHoro arpudyra — 3T0 3HaK « # ».

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

B  obmem caydae, arpuOyThl pPEKOMEHAYETCA  JleNaTh  3aKpbITBIMH WX
3alMIIEHHBIMU. DTO MO3BOJIAET JIy4llle KOHTPOJIUPOBATH CaM aTpUOYT U KOJI.

C mOMOIIBIO 3aKPBITOCTH WJIM 3allMIIEHHOCTH yJaeTcs H30ekaTb CUTYyalluH, KOT/a
3HayeHue aTpudyTra U3MEHSeTCs BCEMH KilaccaMHM CHUCTeMbl. Bwmecro sToro joruka
U3MEHeHus arpubyra OyneT 3akildeHa B TOM K€ Kjacce, 4To M caM 3TOT aTpuOyT.
3amaBaeMble MapaMeTpbl BUIUMOCTH IOBIIUSIOT HA TEHEPUPYEMBIN KOJ.

Onepaunu

Onepanun peanu3yroT CBSI3aHHOE C KiaccoM mnoBenaeHue. Ornepanusi BKIOYAET TpU
YacTH — UM, HapaMeTpbl M TUI BO3BPALAEMOr0 3HAYEHUS.

[Tapamerpsl — 93TO apryMeHTbl, TMOJydyaeMble oOIepaluue «Ha BxoAe». Tum
BO3BpAIla€MOT0 3HAYEHHsI OTHOCUTCS K PEe3yJIbTaTy AEHCTBUS ONEpalliu.

Ha nuarpamme kiiaccoB MOXHO TOKa3blBaTh KaK MMEHa oOlepanuii, Tak U HMEHa
ormepanuii BMecTe C UX I[apamMeTpaMd M THUIIOM BO3BpallaeMoro 3HaueHus. YToOsl
YMEHBIIIUTh 3arpy’KEHHOCTh JHAarpaMMBbl, MOJIE3HO ObIBAaeT HA HEKOTOPBHIX M3 HHUX MOKA3bIBATh
TOJILKO UMEHA OIEpalllii, a Ha JPYTUX UX MOJIHYIO CUTHATYpY.

B sa3pike UML onepanuu UMEIOT CIAEAYIOLIYIO HOTALUIO:

Nmst Omnepanyu  (apryMeHT: THI JaHHBIX apryMeHTa, AapryMEHT2:THN JIaHHBIX
apryMmeHra2,...): TUIl BO3BpAIllaéMOI0 3HAaYECHHUSI

Cnenyer pacCMOTPETh YETHIPE PA3JIMYHBIX THUIIA ONEPALIMA:
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- Onepanuu peain3alni;

- Onepanuu ynpaBJiieHuUs;

- Onepanuu 1ocryna;

- BcnomorarenpHbIe onepanuu.

Onepaunu peajauzanuu

Omnepannu peanuszauuu (implementor operations) peanu3ylOT HEKOTOpble Ou3Hec-
¢ynkuu. Takume omepanuu MOXHO HAWTH, HCCIEAys IUarpaMMbl B3aUMOJACHCTBHS.
Juarpammbl  3TOor0 Tuna (OKYCHUPYIOTCS Ha OusHec-pyHKIUMSAX, M KakJoe COOoOIeHHe
JMarpaMMBbl, CKOpee BCEro, MOYKHO COOTHECTH C OIepanneil peann3ariH.

Kaxnass omepanus peanu3anuy JOJDKHA  OBITh  JIETKO  NPOCISKHMBaEMa 0
COOTBETCTBYIOLIETO TPeOOBaHM. DTO JOCTUTACTCS HA PA3IUYHBIX 3Tarax MOJECITHPOBAHMS.
Onepaulxm BBIBOAUTCA U3 COO6H.I€HI/ISI Ha auarpamme BSaI/IMOI[ef/'ICTBI/ISI, COO6IJ.I€HI/I$I
UCXOJST W3 TOAPOOHOrO OIHUCAHUS IIOTOKA COOBITHH, KOTOPBI CO3/1aeTcsi Ha OCHOBE
BapHaHTa HWCIOJIb30BAHUS, a MOCIEJAHUN — HA OCHOBE TpeOoBaHWI. BO3MOXKHOCTH MPOCIEANTH
BCIO 9Ty LIENOYKY II03BOJISIET TapaHTUPOBATh, YTO KaXIoe TpeOoBaHUE OyAeT peaan30BaHO
B KOJIE, @ KaXAbli (hparMeHT KoJa peaqu3yeT KaKoe-TO TpeOOBaHHeE.

Onepanum ynpapJjieHUus1

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

Omnepanum gocryna

ATpuOyTHl OOBIYHO OBIBAIOT 3aKPHITHIMH HJIM 3allUIIEHHBIMH. TeM He MeHee, Ipyrue
KJIaCChl MHOT/A JOJDKHBI IPOCMATPUBATh MM M3MEHATh UX 3Ha4yeHus. JJIst 3TOro CyuecTByroT
ormepanuu JAocTyna (access operations). Takoil TOAXOX JdaeT BO3MOXKHOCTh 0O€30IacHO
MHKAICYJINPOBaTh aTpuOyThl BHYTPU Kiacca, 3alIUTUB HUX OT JPYTrUX KJIaccoB, HO BCE XKe
MO3BOJIIET OCYIIECTBUTh K HUM KOHTpoiupyemblii noctyn. Co3manue omepanuii Get um Set
(mosryueHHs 1 U3MEHEHHUs 3HAUEHUS ) JUIs KaX10ro aTpudyTa Kilacca sBJseTCs CTaHJapTOM.

BcnomorareibHbIe onepanun

BcenomorarensupiMu  (helper operations) Ha3bpIBalOTCS Takue OIEpalud  Kiacca,
KOTOpBIE HEOOXOIUMBI €My JJIsl BHITIOJIHEHUSI €r0 OTBETCTBEHHOCTEW, HO O KOTOPBIX JAPYyTHE
KJIacChl HE JOJDKHBI HUYETrOo 3HaTh. DTO 3aKPBIThIE U 3alllMIIEHHBIE ONEpaIiy Kiacca.

YroObl HACHTUDUITIPOBATH OTIEPALINH, BBITIOIHUTE CIEIYIONIUE IEHCTBHUS:

W3yuute nuarpamMMbl MOCIEIOBAaTENILHOCTH M KOONEpPAaTHBHBIE AMAarpaMMbl. bosbIias
4acTh COOOMIGHWH Ha JITHX JIUarpaMMax siBIISICTCS OTepalisiMHu peainu3aiun. PedrekcuBHbIe
cooO11eHns Oy1yT BCIIOMOTaTeIbHBIMU OTIEPALUSMHU.

PaccmoTtpuTe  ympaBnstomue — omepauMud.  MokeT — moTpeboBarbcsi  100aBHUTH
KOHCTPYKTOPHI U IECTPYKTOPHI.

Paccmotpute omepanuu goctyna. Jns  Kaxagoro aTpuOyTa  Kiacca, € KOTOPBIM
JOJDKHBI OynyT paOoTaTh Apyrue Kiacchl, Hajo co3fark omeparmu Get u Set.

Cas3n

CBs3p mpencTaBisieT COOOW CEMaHTHUYECKYH B3aMMOCBSI3b Mexay kiaccamu. OHa
JaeT KJaccy BO3MOXKHOCTH y3HaBaTh 00 aTpuOyTax, omepamusx MU CBs3sAX JAPYroro Kiacca.
NupiMu  crmoBaMu, 49TOOBI OJWH KJIacC MOT TIOCTATh COOOINEHHWE APYroMy Ha Juarpamme
MOCJIEIOBATEIbHOCTH WJIM KOONEPATUBHOM JMarpamMme, MEXJIy HUMH JIOJDKHA CYIIECTBOBAaTh
CBS3b.

CyliecTBYIOT d4eThIpe THMA CBS3€H, KOTOPbIE MOTYT OBITh YCTAaHOBIIEHBI MEXIY
KJIACCaMHU: aCCOIUAIINH, 3aBUCUMOCTH, arperaiui 1 00001eHus.

Acconuanuu
Accormmanus (association) — 3TO CeMaHTHYECKasl CBsI3b MEXKy Kilaccamu. VX pucyroT Ha
JUarpamMme KJiaccoB B BUJE OOBIKHOBEHHOM JTHHUH.
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Pucynox 3.10 - CBs3b accormarnus

Accouuanuu  MOryT  OBbITh  JBYHAlpaBlIeHHbIMH, Kak B  [pUMEpe, WU
oaHoHarnpasiieHHbIMU. Ha si3pike UML aByHanpaBieHHbIE acCOUMAIMUA PUCYIOT B BUE MTPOCTOM
JUHUAU 0€3 CTPEJIOK WIIH CO CTPEKaMH ¢ 00enx ee cTopoH. Ha ogHOHanpaBieHHON accolranuu
M300paxaroT TOJIBKO OJIHY CTPEJIKY, OKa3bIBAIOIIYIO €€ HaIllpaBJICHHUE.

Hanpasnenue accouuanuu MOYHO ONPEICTUTh, u3zyyqas JMarpaMMbl
MOCNIEI0OBATEIbHOCTH U KOONEpaTWBHbIE AuarpaMMmbl. Ecim Bce cooOuieHuss Ha HHUX
OTHPABIISIIOTCS TOJIBKO OJHUM KJIACCOM M MPUHUMAIOTCS TOJBKO JIPYrUM KJIAcCOM, HO HE
HA00OpOT, MEXIY STUMHU KJIaccaMHd HMEET MEeCTO OJHOHAIpaBlieHHAs CBS3b. Eciu XOTs Obl
OJIHO COOOIICHHWE OTHPABIIACTCS B OOPAaTHYIO CTOPOHY, acCOINMAanus JOJDKHA OBITh
JIBYHAIPaBJICHHOM.

Accommanun ~ MOryT  OBITh  peduieKCHMBHBIMU.  PeduiekcuBHas  accommanus
MpearnoyiaraeT, 4To OJMUH DJK3EeMIUIp Kiacca B3aUMOACHCTBYET C JPYTUMHU 3K3eMIUISIpaMu
3TOrO XK€ Kiacca.

3aBucuMocTH

Cesi3u 3aBucuMocTH (dependency) Takke OTpPakarOT CBsI3b MEXKIY KJIaccaMu, HO OHU
BCErJa OJHOHAIMpPABJICHbI M TMOKA3bIBAIOT, YTO OJMH KJacC 3aBUCUT OT OIpeeIeHHH,
cIAeNaHHBIX B apyroM. Hampumep, kimacc A wucnonb3dyer meronsl kiacca B. Torma npu
M3MEHEHUH Kiacca B HeoOX0IMMOo MpoOU3BECTH COOTBETCTBYIOLIUE H3MEHEHHS B Kiacce A.

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

NewClass NewClass?2

Pucynok 3.11 - CBs3b 3aBHCHMOCTD

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

Arperanuun

Arperamuu (aggregations) TpPEICTaBISIIOT coOoi Ooliee TecHYr0 (OpMYy acCcolUaIUu.
Arperanusi — 9TO CBsA3b MEXIY IIEJIBIM M €ro 4dacTelo. Hampumep, y Bac MokeT OBITH Kilacc
ABTOMOOUIb, a Takke Kiaccel JlBuratenb, [IOKpBIIKM M Kiacchl s JpYyTUX dYacrei
aBTomMoOmig. B pesynbrate 00beKT kilacca ABTOMOOWIIb OyJEeT COCTOATH U3 O0BEKTa Kiacca
JlBuratens, yerbipex 0ObekTOB Ilokphimiek u T. A. Arperauuud BHU3yaIM3UpPYIOT B BHJE
JWHAA C POMOMKOM Y KJIacca, SBIISIOMIETOCS IIeITbIM:

Whole Part

Pucynok 3.12 - CBs3b arperanus
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B nomonnenme k mpoctoit arperaruu UML BBOAMT Oojiee CHUIBHYIO PA3HOBHIHOCTH
arperanuy, Ha3bpBaeMylo Kommno3uiueid. COrJacHO KOMIIO3UIIMH, OOBEKT-4aCTh MOXKET
MIPUHAJICKATh TOJBKO €IWHCTBEHHOMY IIEJIOMY, M, KpOME TOro, KakK IPaBWIJIO, YKU3HEHHBIHU
[UKJI YacTed COBMATAeT C IHMKJIOM IEJIOr0: OHHM JKMBYT M yMHpPAIOT BMecTe ¢ HUM. Jlroboe
yAQJICHHUE 1IEJIOTO PACTIPOCTPAHSIETCS HA €r0 YacTH.

Takoe KackaJHOE YyJalleHHEe HEPEeIKO pacCMaTpUBaETCAd KaK YacTh OIpPEACIICHUs
arperaiyu, 0JJHaKO OHO BCETJIa T0JIpa3yMEeBaeTCsl B TOM cllydae, KOTJla MHOKECTBEHHOCTh POJIH
cocrapnsier 1..1; Hanmpumep, ecinu HEOOXOAUMO yaanuTh KiHMeHTa, TO 3TO yJaJeHHE TOJIKHO
pactpocTpaHUThCS U Ha 3aKasbl (M, B CBOIO ouepenb, Ha CTpoKH 3aKa3a).

006061menus (HacienoBanue)

O0600menue (HacIeI0BaHKE) - 3TO OTHOIICHUE THIIA 00IIee-9acCTHOE MEXKTY dJIEMEHTaMH
monenu. C momompio 0000meHui (generalization) TOKa3bIBAIOT CBS3U HACIICOBAHUS MEXKIY
JBYMsI KJIacCaMH.

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

MaKCHMANLHOE BPEMA NDMI03HHS

A

—_—

Corpynaa Gafmmorem Cryngsr

Orgen Gaxynurer
Tenedon oTRER [Jlouiaumni agpec

Pucynok 3.13 - [Ipumep cBsi3u HaciIe0BaHUE

bonpmmHCTBO 00BEKTHO-OPUEHTHPOBAHHBIX SI3BIKOB HEIOCPEICTBEHHO
NOJJEPKUBAIOT KOHIIETINIO HacienoBaHus. OHa MO3BOJIIET OJHOMY KJIacCy HacleaoBaTh
BCE aTpUOYTHI, ONEpaluy U CBsA3M Jpyroro. HacnenoBaHue makeToB O3HAYaeT, YTO B IaKeTe-
HACJICAHUKE BCC CYIIHOCTHU IMaKETa-IIpcaKa 6YJIYT BUIHBI 11O CBOUMHU COOCTBEHHBIMH MUMEHAMH
(T.e. MpocTpaHCTBAa UMEH 00bequHsIOTCs). HacnenoBanue moka3bIBaeTCsl CIUIOIIHOW JIMHHEH,
UIyIend OT Kilacca-moToMKa K kiaccy-mpeaky (B repmunosiorud OOII - oT moToMKa K TIPEaKy,
OT ChlHA K OTIy, WJIM OT MOjKiIacca K cynepkiaccy). Co cropoHbl 6ojee OOIIEro 3yieMeHTa
pucyeTcst O0JIBILION MONBIN TPEYTrOJbHUK.

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

MHO0:KeCTBEHHOCTh

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

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

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

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

Taomauua 3.1 - O603HaYeHUsI MHOXKECTBEHHOCTH cBsa3eli B UML

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

HNmena cBsaseit

CBsi31 MOXKHO YTOUHHTH C TIOMOIIIbIO UMEH CBS3€H WM POJIEBBIX UMEH. IMs CBSI3U — 3TO
OOBIYHO TJIATOJI WJIW TJIarojbHas ¢)pas3a, ONMUCHIBAIOINIAS, 3a4eM OHA HyXHa. Hampumep, Mexmy
kiaccoM Person (uenoBek) u kiaccom Company (KOMITaHHS) MOKET CYIIECTBOBATh acCCOIUAIIUSI.
MozxkHo 3aaaTb B CBA3UM C 3TUM BOIIPOC, ABJIACTCA JIA 00BeKT Kiacca Person KiIneHTOM
KOMIIaHUM, €€ COTPYIHUKOM WM BiaaenbieM? UToObl ompeaenuTh 3TO, aCCOLMALUI0 MOXKHO
Ha3BaTh «employs» (HaHUMaeT):

Employs
Company Person

Pucynok 3.14 - [Ipumep nMeH cBsizeit

Pou

POJ’[GBI)IC NMCHaA HpI/IMeHﬂIOT B CBA34X accolualiuu HUJIn arperaulzm BMECTO MMCH IJIsA
ONMCAaHMUS TOrO, 3a4eM OTU CBSA3M HYXHBI. Bo3Bpamasce k npumepy ¢ kinaccamu Person u
Company, MOXXHO CKa3aTh, 4TO Kjacc Person urpaer ponb coTpyanuka kiacca Company.
PoneBrie mMeHa — 3TO OOBIYHO WMEHA CYIIECTBUTEIbHBIC WM OCHOBAaHHBIE Ha HUX (pasbl,
VWX TIOKA3bIBAIOT HA JIMArpaMMe pPSAOM C KJIACCOM, HWIPAOIIMM COOTBETCTBYIOUIYIO POJIb.
Kak nmpaBuno, mons3yloTCs WM POJIEBHIM HMEHEM, WJIM UMEHEM CBSI3U, HO HE 00OMMHU Cpa3zy.
Kak u mmena cBs3el, pojieBble UMEHA HE 00s3aTeNIbHBI, UX JAIOT, TOJBKO €CIIH IIeNIh CBS3U HE
oueBuHA. [Ipumep posnei NpuBOAUTCS HUKE:

+Employer +Employee

Company Person

Pucynoxk 3.15 - Ilpumep posneit cBszeit

ITaker. MexaHusM naxKkeTroB
B koHTekcTe muarpamMMm KJIaccoB, MaKeT - 3TO BMECTUJIMINE JJisi HEKOTOpOro Habopa
KJIACCOB W JAPYTHX MakeToB. [[akeT SABIsSETCS CaMOCTOSTENHHBIM MMPOCTPAHCTBOM MMEH.
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Package

Pucynox 3.16 - O6o3nauenue makera 8 UML

B UML Her Kakux-InOO OrpaHUYEHUI Ha MpaBHiia, IO KOTOPHIM pa3pabOTYMKH MOTYT
WM JIOJDKHBI TPYIIIUPOBATH KIIACCHI B MakeThl. HO ecTh HEKOTOpbIe CTaHJapTHHIE Cllydau, Koraa
Takasi TPYNIHPOBKA yMECTHa, HAalpuMep, TECHO B3aUMOJCHCTBYIOIIME KIIACCHI, WM Oolee
o0uuii ciyyait - pa30reHre CUCTEMbI Ha TTOJICUCTEMBI.

[TakeT Gu3NUECKU COACPKHUT CYLTHOCTH, OTPE/ICICHHBIE B HEM (TOBOPAT, YTO "CYITHOCTH
NpUHAUIeKAT Makery"'). DTO O3HAyaeT, 4TO eciau OyJeT YHHMUYTOXKEH MakeT, To OyayT
YHMUTOKEHO U BCE €r0 COJIEPIKUMOE.

Cy1iecTByeT HECKOJIbKO Hanboliee paclipoCTPAHEHHBIX MOAX0/I0B K TPYIIHUPOBKE.

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

Hpyroii momxom 3akiarovaeTcs B OOBEAMHCHHH KJIACCOB MO MX (PYHKIIMOHATBHOCTH.
Hanpumep, B makere Security (6€30mMacHOCTb) COJEp)KaTcs BCE KIIACCHI, OTBEYAIOIIUE 3a
0€30MacHOCTh NPUJIOKEHHUS. B TakoMm ciydyae napyrue makeTsl MOTYT Has3biBaThcsi Employee
Maintenance (Pabota ¢ corpyanukamu), Reporting (IlogrotoBka otueroB) u Error Handling
(Obpabotka omubok). I[IpeuMmymiecTBO 3TOro MOAXOJa 3aKIOYAETCI B BO3MOXKHOCTH
MOBTOPHOTO UCIOJIb30BaHUS.

MexaHHu3M MakeToB NMPUMEHHUM K JIFOOBIM 3JIEMEHTaM MOJIENH, & HE TOJIBKO K KJIaccaM.
Ecim 10 TrpynnmupoBKM KJIACCOB HE HCIOJIB30BaTh HEKOTOPHIE H3BPUCTHKH, TO OHA
CTaHOBUTCA TNpOU3BOJIbHOM. OnHAa W3 HUX, KOTOpas B OCHOBHOM ucnoibszyercs B UML, — a0
3aBUCHUMOCTb. 3aBHUCHMOCTb MEXAY IBYMsl IIaKeTaMH CYLIECTBYET B TOM CIydae, €CIH
MEXy JIOOBIMU JABYMS KJIacCaMH B IMAKETaX CYLIECTBYET Jt00asi 3aBUCHMOCTb.

Takum o0pa3om, 1uarpaMma IakeTOB IpPEACTaBIseT co00il aAMarpammy, coJeprKallyro
MaKeThl KJIacCOB M 3aBUCUMOCTH MeEXAy HUMU. CTpOro TroBOps, MAKETbl U 3aBUCUMOCTHU
SBJISIIOTCSL JIEMEHTAaMM JMarpamMMbl KJ1accoB, TO €CTh JUarpaMma HakeToB — 3To ¢opma
JarpamMmbl KJIacCOB.

—

— Entities

Boundaries

Pucynox 3.17 - [Ipumep auarpaMMbl TaKeTOB
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3aBUCHUMOCTb MEXAY IBYMs 2JIEMEHTaMH UMEET MECTO B TOM CIIy4ae, €CJIM U3MEHEHHs B
OTNpENeICHUH OJHOTO D3JEMEHTAa MOTyT TIIOBJIE€Yh 3a CO0OH HM3MeHeHus B JpyroM. Yro
KacaeTcs KJIaccoB, TO MPUUYUHBI JIs1 3aBUCUMOCTEH MOTYT OBITh CAMBIMU PA3HBIMMU:

- OIMH KJIaCC MOChUIAET COOOIIEHUE IPYTOMY;

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

Ecnu knacc Mensier cBoi mHTepdeiic, To n000e cooOleHre, KOTOPOoe OH IOCHLIAET,
MOJKET YTPaTUTh CBOIO CHUILY.

ITakeTsl HEe AalOT OTBETa Ha BONPOC, KAKUM 00pa3oM MOXHO YMEHBIIUTb KOJIMYECTBO
3aBUCUMOCTEN B Balllell CUCTEME, OJIHAKO OHU ITOMOTalOT BBIJEJINUTH ITH 3aBUCUMOCTH, a M1OCIIE
TOr0, KaK OHM BCE OKaXYTCsl Ha BHJY, OCTaeTcsi TOJbKO NOpadOTaTh HAaJ CHU)KEHHUEM HX
KonuuecTBa. JluarpamMmbl IaK€TOB MOXXHO CUHUTaTh OCHOBHBIM CpEACTBOM YIIPaBJICHHUS
o0mmel CTPYKTYpPOM CUCTEMBI.

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

JluarpaMMbl COCTOSTHHIA

JluarpaMMbl COCTOSIHMM ONPEACIISIOT BCE BO3MOXHBIC COCTOSIHHSI, B KOTOPBIX MOXKET
HAXOJUTHCSI KOHKPETHBIA OOBEKT, a TAaKXKe MPOIIECC CMEHBI COCTOSHUN 00BEKTa B PE3yJbTaTe
HACTYIUICHHUSI HEKOTOPBIX COOBITHH.

CymectByer MHOTO (OpM JHarpaMM COCTOSHUH, HE3HAYUTEIIBHO OTIHYAIONTUXCS
JIpyr OT Jpyra CeMaHTHKOM.

Ha nuarpamMMe MMEIOTCS IBa CHICIUABHBIX COCTOSHUSI — HA4albHOE (start) 1 KOHEYHOE
(stop). HauampHOe COCTOSIHME BBIACICHO YEPHON TOYKOW, OHO COOTBETCTBYET COCTOSHHIO
00beKTa, KOrja OH TOJIbKO 4TO OblT co3gaH. KoHeduHoe cocTosiHMe 0003HavaeTcs 4epHOu
TOUYKOW B O€JIOM KpYXKKE, OHO COOTBETCTBYET COCTOSHHIO OOBEKTa HEMOCPEICTBEHHO
mepes ero yHWuToXeHueM. Ha amarpamMme COCTOSSHHN MOKET OBITh OJHO W TOJIGKO OJHO
HAYyaJbHOE COCTOSHHE. B TO ke Bpems, MOXeT OBITh CTOJBKO KOHEUHBIX COCTOSIHHIM,
CKOJIBKO BaM HYXXHO, WJIM WX MOXeT He ObITh BooOme. Korma oObeKT HaXOAHWTCS B KAKOM-
TO KOHKPETHOM COCTOSHMH, MOTYT BBINOJHATBCA pazNuyHble mporecchl. [Iporeccsl,
MPOUCXOJAIINE, KOTJIa OOBEKT HAXOJWUTCS B ONPEICICHHOM COCTOSHHUH, HAa3bIBAIOTCS
JeHCTBUSIMU (actions).

C COCTOSHHEM MOXHO CBSA3BIBAThL MAHHBIE IISITH THIIOB. IEIATEILHOCTH, BXOIHOE
NEeiCTBUE, BBIXOJAHOE JIEHCTBUE, COOBITHE U HCTOPHS COCTOSHUS.

JesATeJJbHOCTH
JlesitenpHOCTRIO (activity) Ha3bIBaeTCS TOBEACHHUE, pealu3yeMoe OO0BEKTOM, MOKa OH
HAXOJHUTCS B JIaHHOM COCTOSHUH. JledarenpHOCTh — 3TO mpepbiBaeMoe moBeneHue. OHO

MOJKET BBIITOJIHATBECS JIO CBOETO 3aBEpIICHHS, IIOKa OOBEKT HAXOJUTCA B JaHHOM
COCTOSHUHM, WM MOXET OBITh TMpEepBaHO TMEpPexXoiAoM OO0BEKTa B JPYroe COCTOSHHE.
JlesaTenbHOCTh M300PaKAIOT BHYTPH CAMOT'O COCTOSIHHS, € JIOJDKHO MPEANIeCTBOBATh ¢I0BO do
(menaTh) U TBOCTOYHE.

BxoaHoe aeiictBue

BxomubiM fneiicTBueM (entry action) HasbIBaeTCs IOBEICHUE, KOTOPOE BBIMOJIHSICTCS,
Korja OOBEKT MEPEXOIUT B JIaHHOE cocTosiHMe. [laHHOe NelCTBHE OCYIIECTBISIETCS HE MOCTe
TOT0, KaKk OOBEKT MepelIel B 3TO COCTOSTHUE, a, CKOpee, Kak 4yacTh 9TOT0 mepexoja. B ornuyme
OT JIeATEeTHLHOCTH, BXOJHOE JCHCTBHE pacCMaTpPHBAETCs KaK HempepbiBaeMoe. BxomHoe
JIEMCTBUE TaK)Xe MOKa3bIBAlOT BHYTPU COCTOSHHS, €MY MPEIIIECTBYET CIOBO entry (BXoa) U
JIBOCTOUME.
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BrixoaHoe aeiictBue

BreixogHoe aeiictBue (exit action) momo0HO BxomHOMY. OJHAKO, OHO OCYIIECTBIISICTCS
KaK COCTaBHas YacTh Ipolecca BBIXOJAa M3 JAHHOTO cOCTOSHUS. OHO SBISIETCS YacThIO
mpolecca Takoro nepexoja. Kak u BXoqHOe, BEIXOIHOE ICHCTBUE SBISETCS HEIIPEPHIBACMBIM.

BoixogHoe neiicTBue M300pakaloT BHYTPH COCTOSIHUS, €MY IPEALIECTBYET CIOBO eXit
(BBIXO[) U IBOETOUHE.

[ToBenenue oObeKTa BO BpeMs JEATEIbHOCTH, MPU BXOJHBIX M BBIXOJHBIX JCHCTBHSIX
MOKET BKJIIOYATh OTIPABKY COOBITHS JpyroMy oOBekTy. B 3TOM cinydae ommcaHuUIO
NESITEIIbHOCTH, BXOJTHOTO JIEHCTBUSl WJIM BBIXOJHOTO JCHCTBHS MPEALIECTBYET 3HAK « ™ ».

CooTBeTcTBYIOMIAs CTPOKA HA JUArpaMMe BBITIISIUT KaK

Do: Mlenb.CoObiTHE (ApryMEeHTHI)

3neck Llenp — 310 00BEKT, mMony4arommii coObiTHe, COOBITHE — 3TO MOCHUIAEMOE
coo0l1eHue, a ApryMeHThl SIBISIOTCS TapaMeTpaMHU MOChLIIaeMOro COOOIIEHUSI.

JlesITenbHOCTh MOMKET TAaK)KE BBIMOJTHATHCS B PE3yjIbTaTe IMOJMYyYEHHUS OOBEKTOM
HEKOTOporo coObiTus. [lpu momydyeHMHM HEKOTOPOro COOBITHS BBINOJHAETCS ONpEIeICHHas
JESITCIIBHOCTD.

[Tepexonom (Transition) Ha3bIBaeTCs MEpEeMEIEHUE M3 OJAHOTO COCTOSIHUS B JAPYTOE.
COBOKYITHOCTh TIEPEXOJIOB JAMArpaMMbl TIOKA3bIBACT, KaK OOBEKT MOXKET IepeMeIaThes
MEXJIy CBOMMHU COCTOsSHUAMU. Ha pmarpamMe Bce mepexojabl M300pa)aroT B BHUJE CTPEIKU,
HAYMHAOIICHCS Ha MIEPBOHAYATHPHOM COCTOSTHUY M 3aKaHYMBAIOIICHCS MTOCIIETYIONUM.

[Tepexonbl MOryT ObITh pedieKCUBHBIMU. OOBEKT MOXKET MEPEHTH B TO K€ COCTOSHUE, B
KOTOPOM OH B HACTOSIIUH MOMEHT HaxoauTtcs. PediekcuBHBIE TepeXxo sl N300paXKaloT B BUIE
CTpEJIKY, HAUMHAIOIIEICS U 3aBeplIaloNIelics Ha OJHOM U TOM K€ COCTOSIHHH.

VY mepexoma CylmecTBYeT HECKOJIbKO crnenudukamuii. OHU BKIIOYAIOT COOBITHS,
apryMEHTBI, OTPaXKJAIOLIUE YCIIOBUS, NEHCTBUS M IOCHLJIAaeMbIE COOBITHUS.

CoObITUs

CoObiTHE (event) — 3TO TO, YTO BBI3BIBAECT MEPEXOJ] U3 OJHOTO COCTOSIHHS B JIPYroe.
CoOpITHE pa3MeNIaoT Ha AMarpaMMe BIOJIb TUHUHU TIEPEX0/Ia.

Ha nuarpamme st oToOpaskeHUsI COOBITUS MOXHO HCIIOJNB30BaTh KaK MM OIEpalluw,
Tak 1 OOBIYHYIO (¢pa3y.

BonbmnHCTBO epexo10B HOKHBI HMETh COOBITHUS, TAK KaK UMEHHO OHH, TPEXKJIE BCETO,
3aCTaBIISAIOT MEPEX0]] OCYIIECTBUTHCSA. TeM He MeHee, OBIBAlOT M aBTOMATHYCCKHUE TIEPEXO/Ibl, HE
umeroie coopTuit. Ilpu TOM 0OBEKT caM mepemeIiaeTcsi U3 OJHOTO COCTOSIHHSI B APYTO€ CO
CKOPOCTBIO, MTO3BOJISIFOIICH OCYIIECTBUTHCS BXOJHBIM JICHCTBHSAM, ACSITEILHOCTH M BBIXOJIHBIM
JECUCTBUSIM.

Orpasxkaamomue ycjaoBus

Orpaxnatomue ycioBus (guard conditions) OmpenensrOT, KOrjaa IMepexo]l MOXET, a
KOTJJa HE MOJKET OCYIIECTBUTHCA. B MPOTHBHOM cilyuae rmepexo]i He OCYIIECTBUTCH.

Orpaxmaronue ycloBHS HW300paKalOT Ha JuarpamMMe BJIOJIb JIMHUH MEpexoja Imocie
UMEHU COOBITHS, 3aKITI0Yas KX B KBAaJIPATHBIE CKOOKH.

Orpakmarome ycloBHs 3agaBaTh HeoOs3aTenbHO. (OIHAKO €ClM  CYIIECTBYET
HECKOJIbKO aBTOMAaTHYECKHUX IIEPEX0/J0B M3 COCTOSHUS, HEOOXOAMMO OMNPEAETUTh JUIl HUX
B3aMMHO WCKJIIOUAIONIAE OTPAXKIAMOIINE YCIOBUS. DTO TOMOXET YHTATENI0 JAHarpaMMbl
MOHSITh, KAKOW MYyTh Mepexoaa OyJeT aBTOMaTHYECKH BBIOpaH.

HeiictBue

JleiictBuem (action), Kak YK€ TOBOPUIIOCH, SIBIISIETCS HEMpEphIBaeMOoe IMOBEIEHUE,
OCYHIGCTBHHIOHIeeCﬂ KaK 49aCTb nepexona. BXO)]HBIC 1 BBIXOJHBIC )Iel\/'ICTBI/ISI ITOKA3bIBAKOT BHyTpI/I
COCTOSTHUH, TIOCKOJIBKY OHH OIPEAETSIOT, YTO MPOUCXOIUT, KOT/Ia OOBEKT BXOJUT WM BBIXOTUT
13 Hero. bosbInyto yacTh NeMCTBUM, OJHAKO, M300pakarOT BIIOJb JIMHUM TEPEX0/a, TaK Kak
OHHU HC OOJI’KHBI OCYH_IGCTBHHTI:CH HpI/I BX0OJC NN BbIXOAC U3 COCTOSIHUS.
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JleficTBUE PUCYIOT BIOJIb JMHUH TEPEX0ja MOCiIe UMCHU COOBITHS, EMY MPEAICCTBYET
KOcCas uepTa.

CoObiTHE WM JCUCTBHE MOTYT OBITh IOBEICHUEM BHYTPU OOBEKTa, a MOTYT
MPEJICTaBISITh CO0OM COOOIIEHUe, TOChUIaeMOoe JApYyromMy oO0BekTy. Ecnu coObiTHe wiH
JICUCTBHE TMOCHUIACTCS APYroMy OOBEKTY, Iepell HUM Ha JuarpamMme MOMEIIAloT 3HaK « ™ ».

CHATME geHer
[oTpuyaTensHBI GanaHe]

OTKpRAT MNpeesiwexne kpegura -\I

_ entry: BpemeHHO 3aMOpo3nTb cYeT
Brnag gerer do: MocnaTte yBeaoMNeHWe KIWeHTY
[nonoxMTeNsHEIR \t_axit: Pasmoposuts cuet

Ganauc]

Knuent tpebyet
3AKPLITE CYeT /

CoxpaHuTe gary
3AKPLITHA CYETA

Mposepka Banaxca
[oTpMUaTENEHEIA GanaHe
B TeveHwe Gonee 30 gHer]

entry: Balgate
KpeaUTHYIO KapTy

®

Pucynok 3.18 - [Ipumep auarpamMmbl COCTOSIHHIMA

JnarpaMMbl ~ COCTOSIHUA HE HAAO CO3/aBaTh JUISI  KaXAOro  Kjacca, OHH
MPUMEHSIOTCSI TOJIBKO B CIOXHBIX ciydasx. Eciaum oOBeKT kimacca MOXKET CyIIECTBOBaTh B
HCCKOJIBKUX COCTOSSHUSIX W B KaXIOM HN3 HHX BCICT 06651 HO-paSHOMy, IJII HETO MOXKCET
oTpeOOBaThCS TaKas Auarpamma.

JluarpaMmbl pa3MemieHust

Huarpamma pasmenienust (deployment diagram) orpaxkaeT ¢u3M4ecKue B3aUMOCBS3U
MEXy TPOTPaMMHBIMH M alllapaTHBIMA KOMITOHEHTaMH CUCTeMbl. OHa SBIISIETCS XOPOIINM
CPEACTBOM Ul TOTO, YTOOBI IMOKa3aTh MApLIPYTHl MEpPEMEIICHUsT 00bEKTOB U KOMIIOHEHTOB
B PacCHpeleIeHHON CUCTEME.

Kaxnplii y3en Ha jauarpamMme pasMeLIEHMs TpeJICTaBlIsieT COOO0H HEKOTOpBIA THM

BBIUMCIUTEIBHOTO YCTPOHMCTBA — B OOJBIIMHCTBE CilIy4yaeB, YacTh amrmaparypbl. OTa
amnmaparypa MOXXET OBITh TNPOCTBIM YCTPOWCTBOM WJIM JaTYUKOM, a MOXET ObITh U
MAIHpperMoM.

Z[I/Ial“paMMa pasMeIICHUA IIOKa3bIBACT (bI/I3I/I‘-ICCK06 PpacCIIOJIOKECHHUC CCTHU 151
MECTOHAXOXICHUEC B HeH PA3JIMIHBIX KOMIIOHCHTOB.

Banking Database
Server

Oracle Server
<<|AN>>

Regional
ATM Server
Printer
ATMServer.exe
<<Private Network>>
<<Private Network>>
125 First St. 459 Elm St
ATM ATM

ATMClient.exe ATMClient.exe

Pucynoxk 3.19 - [Ipumep auarpammbl pa3MeIieHus
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JlnarpaMMa pa3MeIleHHs] MCHOJIb3YyeTCs MEHEIKEPOM IPOEKTa, IOJIb30BATEIsIMU,
APXUTEKTOPOM CHCTEMbI M AKCIUTYaTAIl[MOHHBIM IEPCOHAJIOM, 4YTOOBI TOHATH (U3UIECKOE
pa3MEILEHUE CUCTEMbl M PACIIOJIOKEHUE €€ OTAEIbHBIX MTOACUCTEM.

JnarpaMMbl KOMIIOHEHTOB

JluarpaMmbl KOMIIOHEHTOB TIOKa3bIBalOT, KakK BBIMJISIAUT MOJENb Ha (U3UYECKOM
ypoBHe. Ha HHX wn300paxeHbl KOMIIOHCHTBI MPOTPAMMHOTO OOECIICUCHHUS M CBSI3U MEKIY
HuMU. [Ipu 3TOM Ha TakoW auarpaMMe BBIIEISAIOT JBa THUIA KOMIIOHEHTOB: HCIOJIHSEMbIE
KOMIIOHEHTHI U OMOITMOTEKH KOJIa.

Kaxnpiii kmacc monenu (WM moJcucTemMa) mpeodpazyeTcsi B KOMIOHEHT HCXOAHOIO
koma. llocne co3mammst OHHM Cpa3y JHOOaBIAIOTCS K JAMarpaMMe KOMIIOHEHTOB. Mexmy
OTJICIbHBIMU KOMIIOHEHTaMHU H300pa)kal0T 3aBHCHMOCTH, COOTBETCTBYIOIIHE 3aBUCHMOCTSIM
Ha JTarne KOMIWISIMU WA BBIOJHEHUS MPOrPaMMBI.

ATM exe

5_& Cash Dispenser

Card Reader - T
P "
3
Fil ‘\ ATM Screen ';|
Card Reader s~ !
1
g Cash Dispenser
ATM Sl:feefi

Pucynok 3.20 -. [Ipumep muarpaMMbl KOMIOHEHTOB

Z[I/Ial“paMMBI KOMITOHCHTOB IIPUMCHAIOTCA TCMU YUYACTHHUKAMH IIPOCKTA, KTO OTBCYACT 34
KOMIIUTIALIMIO CHCTCMBI. W3 nee BUJHO, B KaKOM HOPAAKEC HAAO0 KOMIIMJIUPOBATH KOMIIOHCHTHI,
a TaKKC KaKHh€ HCIIOJIHACMBIC KOMIIOHCHTBI 6YI[)7T CO3JaHbI cucreMoii. Ha Ttakon
AuarpaMMme II0Ka3aHO COOTBCTCTBHUEC KJIIACCOB PCAJIM30BAHHBIM KOMIIOHCHTAM. Ona HYXHa
TaM, I'’I€¢ HAYMUHACTCA ICHEpalusa KoJa.

Oﬁbem/meﬂne AnarpaMmMm KOMIIOHCHTOB H Pa3BE€PThIBaAHUA

B HCKOTOPBIX ClIydadX HOOIIYCKACTCd pasMellarb JuarpamMmy KOMIIOHCHTOB Ha
JuarpaMMe pa3BCpThIBaHUA. DTO MO3BOJIAET ITOKA3aTh KaKWe KOMIIOHCHTHI BEIMIOJHSIOTCS M Ha
KaKuXx y3Jjax.

IMocTanoBka 3a1aum K J1a60opaTopHoii padore 3

1. 3yuuTh npejiaraeMblii TEOPETUUECKUN MaTepual.

2. IlocTpoiite AuarpaMMy BapHaHTOB MCTIOJIB30BAHMUS Il BEIOPaHHOW WH(POPMAIIMOHHOM
CUCTEMBI.

3. BemmomauTe peanu3annio BAPUAHTOB WCIIOJIb30BAHUS B TepMHUHAX
B3aMMO/JICHCTBYIOMNX OOBEKTOB M MPEACTABIAIONIYI0 c000if Habop Auarpamm:

3.1 quarpaMm KJ1accoB, peaNM3YIONIMX BapHAHT UCTIOIH30BaHUS;

3.2 nuarpaMM B3aUMOJCHCTBHUS (IuMarpaMM MOCJIEIOBATEIbHOCTH U KOOMEpPaTHBHBIX
IUarpamMm), OTPaXKaIOLIUX B3aWMOJEWCTBHE OOBEKTOB B IMpoOllecce pean3allii BapHaHTa
UCIIOJIb30BaHUs.

4. PaznenuTh KJIACCHI 10 MAaKeTaM, UCIOJIb3Ysl OAMH U3 MEXaHU3M pa30HeHusl.

5. IlocTpoiite nuarpaMMmy COCTOSIHMMA Al KOHKPETHBIX OOBEKTOB WH(POPMALMOHHOM
CUCTEMBI.

40



6. [Toctpouths OTYET, BKIIOYAIOMIMI BCE IMOJYyYEHHbIE YPOBHH MOJIEIH, OIHUCAHUE
(YHKIIMOHATBHBIX OJOKOB, TIOTOKOB NAaHHBIX, XPAHWUJIHUI U BHEIIHUX 00BEKTOB. I[IpencraBuTh
OTYEeT M0 J1a0opaTOPHOM paboTe /IS 3aIUTHI.

BapuaHThl HHAUBHAYAJIBHBIX 32IaHUH

B cootBercTBUM C yKa3aHHOW NpeAMETHON 001acTbi0 M KiaccoM pa3pabarbiBaeMOn
UH(POPMALIMOHHON CHCTEMBI IIOCTPOUTE JUarpaMMy BapHaHTOB MCIOIB30BAHUS JUIS BHIOpAaHHOMN
MH(OPMALIMOHHON CUCTEMBbI, BBIMOJIHUTE pEaIU3allMi0 BapUAaHTOB HCIOJIb30BaHUS, MOCTPOWUTE

JTUarpamMmy COCTOSTHUH JJisi KOHKPETHBIX 00bEKTOB HH()OPMAIIMOHHON CUCTEMBI.

Tabmumna 3.2 — UnauBuyanbHbIE 3a1aHUS

Ne | IlpenmerHast o61acTh Knace UC

1 Cxitan MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTue CRM

4 ToproBoe npeanpusTue SCM

5 Toprosoe npeanpusitue B2C

6 [Topran B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

8 Bricuiee yuebHOe 3aBeieHUE NC ynpasneHus
9 WndpactpykTypa npeanpusatus CIIIP

10 | AnmapaTtHas uHQPACTPYKTypa IPEITPUSITUS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

[lo BbImosHEHHOUW paboTe cocTaBisgerca OTYeT. OTYET BBINOJIHAETCS B AJIEKTPOHHOM
Buze. I1o BeIMOIHEHHOMY OTYETYy ITPOBOAUTCS 3allluTa Ja00paTOPHOIH pabOTHI.

Otuer mo nabGopaTopHOW pabOTe MOMKEH COCTOSTh W3 CHEAYIOIIMX CTPYKTYPHBIX
DIIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHasl 4acTh;

- OCHOBHasl d4acTh (omucaHMe paboThl). JAMarpaMMa BapUaHTOB HCIOJb30BaHUS
UH(POPMALIMOHHOM CUCTEMBI, JMarpaMMa COCTOSTHUH 1t 00BEKTOB HH(POPMALIMOHHON CUCTEMBI;

- 3aKJII04YEeHHE (BBIBOBI).

BBoaHas yacTe oTueTa JOJKHA BKIKOYATh TYHKTBI:

- yCIIOBUE 3aJ]auu;

- IOPSIIOK BBINIOJTHEHHUS.

- IPOrpaMMHO-aMNMapaTHbIE CPEJCTBA, UCIIOIb3yEMbIE IPU BHIMOJIHEHUN PAOOTHI.

3ammTa oTyeTa 1o JadopaTopHOil paboTe 3aKIIoYaeTcs B MPEIbABICHUN IPENOaBaTeNto
MOJIYYEHHBIX PE3yJIbTaToOB B BUjAE (ailia M JEMOHCTpAIMH MOJYyYEHHBIX HABBIKOB IPH OTBETAX
Ha BOIIPOCHI MPENo/iaBaTesl.

KoHnTpoJsbHbIe BONPOCHI

1. JlaiiTe onpeeneHne MOHATUIO «BapUAHT UCIIOIb30BAHUSY.

2. Kakue TUITBI CBS3M MOTYT NPUCYTCTBOBATh HA AMarpaMMe BapHAHTOB UCIOJIb30BaHUsA?
3. JlaiiTe ompejesieHUe TOHATHIO «ISHCTBYIOIIEE JTHIIO».

4. Kakue THIbI COOOIIEHHI MOTYT IPUCYTCTBOBAThH Ha JarpaMMax B3auMoJieiicTBusA?

5. laiite onpezeneHue MOHATUIO KJIAcC, 0OBEKT Kilacca.

6. Kem 1 17151 uero Moxet ObITh HUCIIOJIB30BaHA AUAarpaMMa pa3MelleHus?
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JlaGopaTopHas padora 4. MoaesnpoBaHue HH(POPMAIMOHHOTO o0ecredeHu sl

Heap padorsl: VM3yueHne MeTOM0IOIMM YIIpaBiieHUs NpoekTamu. [lonydueHne HaBBIKOB
[I0 IPUMEHEHUIO JaHHBIX METONOJOIMH I IUIAHUPOBaHUA MpoekTa. M3ydeHue MeTonoB
YIIpaBJIEHHUs Ka4€CTBOM IIPOEKTUPOBAHUSI HHPOPMALIMOHHBIX CHCTEM

JlaboparopHass paboTa HampaBjieHa Ha O3HAKOMJICHHE C OCHOBHBIMU MOHSITHSIMH
METOJI0JIOTUN YIIPABJICHUS MPOEKTaMH, IIOJIy4€HUE HABBIKOB 110 IIPUMEHEHUIO TaHHBIX ITOHATHH
IpY MOCTPOSHHUHU IUIaHA MPOEKTa, MOCTPOeHHs rpaduka padoT, pacnpeeseHus] HCIIOTHUTENCH,
YIOPaBICHUS PUCKAMM, H3YYCHHME METOJOB  YNPABJICHUS  KAueCTBOM  IPOEKTHUPOBAHUS
MH()OPMALIMOHHBIX CUCTEM

TpeboBaHust K pe3ysibTaTaM BBIIOJIHEHUS IPAKTUYECKONW PadOThI:

[TocTpouTts MOAEIB yIIPaBIECHUS IPOEKTOM, BKIIIOYAIOILYIO:

- OIIPEJICICHNE BCEX ATANOB IPOEKTA, 3aBUCUMBIX 3TaloOB, ONPEAEICHUE JJINTEIbHOCTH
JTAIOB;

- MIOCTPOEHME HA OCHOBE MOJIYYEHHbIX JAHHBIX CETEBOM M BPEMEHHOW Juarpamm;

- IOCTPOEHME AUArpaMMBbl pacrpeieseHuss paOOTHUKOB I10 TaraM;

[Ipu ompeneneHun 3Tana yKas3blBae€TCsi €ro Ha3BaHHE — OTpaXkarollee CyTh 3Tara
(HampuMep, oOIpeneNeHue TOJIb30BATENbCKUX TpPeOOBaHMM, NPOEKTHpOBaHUE HHTEpdeiica);
ATANoB JOJKHO OBITh HE MEHee 7, B MPOEKTE 3aJeHCTBOBAHO 3 yeloBeKa IMepcoHana (rpymnmna
pa3pabOTUHKOB).

OcHoBBI TEOPUH

IlnanupoBanue MpoeKkTa

VYpapiieHue MporpaMMHBIM IIPOEKTOM 3aBHCUT OT IPABWJIBHOTO IUIAHUPOBAHUS padoT,
HEOOXOAUMBIX Il €ro BblIOJHEeHus. [lnaH momoraer MeHemkepy HpeIBUAETb MNPOOJIEMBI,
KOTOpbIE MOT'YT BO3HMKHYTh Ha Kakux-aubo »stamax cosnanus [1O, wu paspaboraTth
NPEBEHTHBHBIE MEpbl A MX HOpeaynpexaeHus win peuieHus. Ilnan, pa3paboTaHHbBIN Ha
HAYaJbHOM JTale MpPOEKTa, PacCMATPUBAETCSI BCEMHM €ro YYaCTHUKAMU KaK PYKOBOJISIIMIMA
JIOKYMEHT, BBIIIOJIHEHHE KOTOPOTO JOJIKHO MIPUBECTH K YCIIEIIHOMY 3aBEPUICHUIO IIPOEKTa. DTOT
NepBOHAYAJIbHBIN IUIaH JTOJKEH MaKCHMalbHO MOAPOOHO OMHUCHIBATH BCE 3TAIlbl peau3alliu
npoekTa. Kpome pazpaboTku miaHa NpoekTa, Ha MEHeKepa JIOKUTCST 0053aHHOCTh Pa3paboTKU
JPYTUX BUJOB TUTAHOB. DTH BU/IBI IUTAHOB KPATKO OMKCaHbl B Tabuie 3.1.

B nmuctunre 1 nokaszan npouecc miuaHupoBanus co3nanus [10 B Bune nceBgokozaa. 3aech
CeNlaH aKIeHT Ha TOM, YTO IUIAaHHPOBAHME — 3TO UTEpallMOHHBIN nponecc. [lockonpky B mpo-
[[ecce BBIMOJIHEHUs MPOEKTa MOCTOSHHO IMOCTYNaeT HOBas MHQpOpMaLus, IJIaH JIOJDKEH pery-
JSIPHO TIEpecMaTpuBaThCs. BaxkHbIMU (pakTOpaMu, KOTOpPBIE TOJKHBI YYUTHIBATHCS MPH paspa-
00TKe IJaHa, ABJISAITCS (PMHAHCOBBIE U JIEJIOBBIE 00s3aTeNbcTBa opranu3anuu. Ecnu onn usme-
HSIOTCA, 3TU U3MEHEHHUS TaKXKe JI0JKHBI HAalTH OTpa’KeHUE B IJIaHE padoT.

Tabnuna 4.1 - Buas! mianos

IInan

Onucanue

IInan kauecTBa

OnuceiBaeT CTaHOAPTBI U MEPONPUATHS TIO0 TOJACPKKE KadecTBa
paspabateiBaemoro [10

IInan arrecramuu

OnuceiBaeT crocoObl, pecypchl U MepeueHb padoT, HEOOXOIUMBIX JIJIS aT-
TECTAIMK MPOTPAMMHOMN CHCTEMBI

[Inan  ympasnenust | OnuckIBaeT CTPYKTYPY U MPOLECCHI YIIpaBIeHHs KOHPUTyparen
KOH(urypanuen

[Inan  compoBox- | [Ipennaraer mian MeponpusTHiA, TpeOyromuxcs i conpoBoxaenus [10
nenus 110 B IIPOLIECCE €r0 IKCIUTyaTalluH, a TAKKE pacyeT CTOMMOCTH COIPOBOXK/IE-

HUS U HEOOXOAMMBIE JIJISl 3TOTO PECyPCHI

IInan mno ympasie-
HUIO IEPCOHAJIOM

OmnuceiBaeT MEpONPUATHS, HANPABICHHBIC Ha TOBBIIICHUE KBaJU(HKa-
IIUY WIEHOB KOMaH bl pa3pabOTYUKOB
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Jluctunr 1. [Ipomecc niaHUPOBAHUS MPOEKTA

OmnpeneneHne MPOCKTHBIX OrPaHHYCHHH

[lepBoHauyanpHas OLEHKA TAPAMETPOB MPOEKTA

OmnpeenieHre 3TANOB BBITIOJIHEHUS MPOEKTa M KOHTPOJIbHBIX OTMETOK
while moka npoexT He 3aBepmMTCcs WK He OyAeT ocTaHoBJIeH |00p
CocraBnenue rpaduka padbot

Hauvano BeimonHeHus: pabot

O’xujaHue OKOHYaHUS O4ePeTHOTO dTarna padboT

OTcnexuBaHe X0/1a BBIMOJIHEHUS paboT

[lepecMoTp OIICHOK TTApaMETPOB MIPOCKTA

N3menenue rpaduka padbot

[TepecMOTp MPOEKTHBIX OrpaHUYEHUIA

if (Bo3HuKI1a IpobIiema) then

[lepecMOTp TEXHUYECKHUX WU OPraHU3aIMOHHBIX TTApaMETPOB IPOCKTA
end if

end loop

KoHTpoJIbHBbIE 0TMETKH 3TANOB PadoT

Memnemxepy Uit opranuszanuu mnporecca cozganus [10 u ynpasieHuss UM HeoOXxoauMa
uHpopmanus. [Tockonbky camo mporpaMMHoOe oOecreueHre Heocs3aeMo, 3Ta YIpaBlIeHUECKas
uHpOpPMAaILKs MOKET OBITh IMOJydeHa TOJBKO B BHJIE JOKYMEHTOB, OTOOPaKAIOIINX BHITIOTHEHUE
OUYepEeHOro 3Tana pa3paboTKH MPOrpaMMHOro npoaykTa. bes aToil nHpopmanuu Hellb3s CyJUTh
O CTENEeHM TOTOBHOCTH CO37aBa€MOr0 IMPOAYKTA, HEBO3MOYKHO OLIEHUTh IPOU3BEIACHHbBIE
3aTpaThl WIM U3MEHUTH IrpaduK padoT.

[Ipy mnnaHMpOBaHWUM TIpoILeCcCa OMPENEINSIOTCS KOHTPOJBHBIE OTMETKH—  BEXH,
OTMEYaIol1e OKOHYAHUE OIpEIeTIeHHOro 3Tama padotr. J[ns Kax1oil KOHTPOIBbHON OTMETKH
CO3/a€TCsl OTYET, KOTOPBIM MPENIOCTABIAETCS PYKOBOJACTBY NMPOEKTa. DTU OTYETHI HE JOJIKHBI
ObITh OONBIIMMU OOBEMHBIMH JOKYMEHTaMH; OHHM JIOJDKHBI IIOJIBOJAWUTH KpaTKUE HTOTH
OKOHYAHUS OTJAEIBHOTO JIOTMYECKU 3aBEPLICHHOIO 3Tala MPOEKTa. JTalloM HE MOXET ObITh,
HanpuMmep, "Hanucanme 80% koma mnporpamm", IIOCKOJIBKY HEBO3MOXHO IIPOBEPUTH
3aBeplIeHHe Takoro "3rama'; Kpome Toro, nojio0Has nHpopMalrs MpaKTUYECKH Oecroe3Ha s
yIpaBJIeHUs], MOCKOJIbKY 3[1eChb HE OTOOpaxkaeTcsi CBsA3b 3TOro "srtama" ¢ APYrUMH STarnaMu
coznanus [10.

OObIUHO TO 3aBEpUICHUHM OCHOBHBIX OOJBIIMX JTAloB, TaKuX Kak pa3paboTka
cneuruKanuy, MPOEKTUPOBaHUE U T.I., 3aka3uuky I1O mpenocrtaBisioTcs pe3yabTaThl MX
BBITTOJIHEHHS, TaK Ha3bIBa€MbIe KOHTPOJIBHBIE TIPOCKTHBIE OJJIEMEHTBL. JTO MOXET OBITh
JOKYMEHTAIUs, MPOTOTUIl MPOrPaMMHOTO TMPOJYKTa, 3aKOHUYeHHbIe mojcuctemsl [10 u T1.1.
KoHTponbHBIE TIPOEKTHBIE 3JIEMEHTHI, MpenocTaBisieMble 3akazynky [10, MoryT coBmaaath C
KOHTPOJIbHBIMH OTMETKaMH (TOYHEe, C pe3yJbTaTaMu BBIIOJHEHUs Kakoro-nubo stama). Ho
oOpaTHOe yTBepXKJeHHE HEBEepHO. KOHTpOIBHBIE OTMETKHM — O3TO BHYTPEHHHE IPOCKTHBIC
pe3yibTaThl, KOTOPHIE UCIIOIB3YIOTCS JUIsl KOHTPOJIS 32 XOJIOM BBITIOJTHEHUS IPOEKTa, U OHU, KaK
IIPaBUJIO, HE MPEAOCTABIIAOTCS 3aKazunky [10.

Jlnst ompeneneHus KOHTPOJIBHBIX OTMETOK Bech mpouecc cozganus [10 nomxeH ObITH
pa3dMT Ha OTAENbHBIE OSTambl C YKa3aHHBIM "BBIXOJOM" (pe3ylbTaToM) KaKJOro JTara.
Hanpumep, Ha pucynke 4.1 mokasaHsl 3Tansl pa3paboTKu cnenndukanuy TpeboBaHMi B ciiyyae,
KOTJa JUTsl €€ TIPOBEPKH HCIOIB3YETCs] TIPOTOTHIT CUCTEMBI, & TaK)Ke MPECTABICHBI BBIXOIHBIE
pe3yibTaThl (KOHTPOJBHBIE OTMETKH) KaXJO0TO H3Tama. 3/1eCh KOHTPOJIbHBIMH MPOEKTHBIMU
3JIEMEHTaMU SIBIITIOTCS TpeOOBaHUS U crielupUKaIKs TpeOOBaHUM.
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Pucynoxk 4.1 - Dransl nporecca pa3padoTku cnenupukanum

I'padux pador

CocraBienue rpaduka - 0JJHa U3 CaMbIX OTBETCTBEHHBIX Pa0OOT, BHIIOIHIEMbIX MEHEKE-
pPOM IpoeKTa. 3/1eCh MEHEIKEep OLEHUBAET [UIUTEIIBHOCTh MPOEKTa, ONpeNeNseT pecypchl, He-
00XOAMMBIE JIJIsl pean3aluy OTACIbHBIX 3TAaloB paboT, U MPEACTaBIsIeT X (ITAlbl) B BUIE CO-
IJIACOBAHHOM MocieoBaTeIbHOCTH. Eciu TaHHbIA NpoeKT noJ00eH paHee pealnu30BaHHOMY, TO
rpaduk paboT MOCIETHEro MPOeKTa MOKHO B3ATh 32 OCHOBY Ul JaHHOTO IpoekTa. Ho 3arem
clleflyeT Y4ecTh, YTO Ha OTJENbHBIX 3TallaX HOBOI'O NMPOEKTa MOTYT MCIIOJIb30BAaThCSI METOJbl U
MIOJIXO/IbI, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PaHee.

Ecnu mpoekT sBiseTcs WHHOBALMOHHBIM, NEPBOHAYAJIbHBIC OLEHKU IJIUTEIBHOCTH U
TpeOyeMBbIX pecypcoB HaBepHSKa OyayT CIUIIKOM ONTHUMHCTHYHBIMH, JaXKe €CIH MEHEIDKep
HOTIBITAETCSI MIPEyCMOTPETh BCE BO3MOXKHbIE HEOKUAAHHOCTU. C 3TOM TOUYKU 3pPEHUSI MPOEKThI
coznanus [1O He OoTIMUAIOTCS OT OOJBIIMX WHHOBAIMOHHBIX TEXHUYECKHX NMPOEKTOB. HoBBIE
a’poropThl, MOCTBl W JaXX€ HOBbIE aBTOMOOWJIM, KaK IpPaBWIO, MOSBISAIOTCS I03%Ke
NEPBOHAYAILHO OOBSBICHHBIX CPOKOB MX CIa4M WJIM MOCTYIUICHUSI HAa PBHIHOK, YeMY MPHYMHON
SBJISIIOTCSI HEOXKHMIAHHO BO3HUKIIME MpoOiIeMbl U TpyAHOCTH. VIMEeHHO mo3ToMy rpaduku padbot
HEOOXOMMO TIOCTOSIHHO OOHOBJISTH 1O MEpe TOCTYIUIEHHS HOBOW HMH(GOpMAIMH O XOJe
BBITTOJIHEHUS TPOEKTA.

B npouecce cocraBnenus rpaguka (pucyHok 4.2) Becb MacCUB pabOT, HEOOXOIUMBIX IS
peanu3alyy MpoeKTa, pa30dUBaeTCsl Ha OTJENIbHBIE ATAIlbl U OLIEHUBAETCS BpeMs, Tpedyroiieecs
JUTSL BBIIOJTHEHUST KKA0T0 dTarma. OOBIYHO MHOTHE JTalbl BHITOIHSAIOTCS MapauienbHo. [ 'paduk
paboT JOJKEH NpeaycMaTpuBaTh 3TO M PacHpeAessaTh MPOU3BOACTBEHHBIE PECYPCHl MEXKIY
HUMH HamOoyiee ONTUMalbHBIM 00pa3oM. HexBaTka pecypcoB Iuisi BBIOJHEHHS KaKOTO-THOO
KPUTUYECKOI'0 3Tana - yacTasi IpHUMHa 3aJIeP’KKU BBIIIOJTHEHUS BCETO MPOEKTa.

JUTUTETFHOCTH 3TAallOB OOBIYHO JTOJDKHA OBITh HE MEHbIIE Henenu. Ecian oHa OyneT MeHb-
1I€, TO OKa)KeTCsl HM)KEe TOYHOCTU BPEMEHHBIX OILIEHOK 3TaloB, YTO MOXKET NMPHUBECTU K YaCTOMY
nepecMoTpy Tpaduka pabor. Takke menecooOpa3HO (B acCMEKTe YMPABICHUS TPOEKTOM)
YCTAaHOBUTh MAaKCHMAJIbHYIO JUIMTENIHOCTh 3TANoB, He npeBbimatonyto 8 wiu 10 venens. Eciu
€CTb JTaIlbl, IMEIOIIE OOJBINYIO JUTUTEIHLHOCTh, UX CIEAYeT pa3OUTh Ha ATArbl MEHbIIEH [IH-
TEJIHOCTH.

[Ipu pacuere MIMTEIBHOCTH ATANOB MEHEDKEP NOJKCH YUUTHIBATH, YTO BBITOJHEHHE
aro60ro 3tana He oboiaeTcs 6e3 OOJIBIINX WM MAIIEHBKUX MPo0JIeM U 3ajiepxek. PazpaboTunku
MOTYT JIOITYCKaTh OIIMOKHM WM 3aJepKUBATh CBOIO pabOTy, TEXHHKA MOXET BBIATH H3 CTPOS
au0o0 amnmapaTHblE WM HPOTrpaMMHBIE CPEICTBA MOIJIEPKKH Ipolecca pa3pabOTKH MOTYT
MOCTYITUTh C ONO3MaHueM. EciM NpoeKT WHHOBAIIMOHHBIA W TEXHWYECKH CIOXKHBIH, AITO
CTaHOBUTCS JIOTIOJHUTENBHBIM (PAKTOPOM MOSIBIICHHS HETIPEIBUICHHBIX MPOOJIEM U YBEIMUYEHUS
JUTMTEIIFHOCTH pealTM3alliy MMPOEKTa 110 CPAaBHEHHUIO C IIEPBOHAYATHHBIMH OIICHKAMHU.

Kpome BpeMeHHBIX 3aTpar, MEHEIKEp [JOJKEH pacCuuTaTh Jpyrue pecypchl,
HEOOXOJMMBIC JJI YCICIIHOTO BBIMIOMHEHUS Kaxaoro stama. OcoOblid BHJ pEeCcypcoB — I3TO
KOMaHJa pa3pabOTYMKOB, NPUBJIEUEHHAs K BBIMOJIHEHUIO MPOEKTa. J[pyruMu BUaaMu pecypcoB
MOTYT OBITh HEOOXOIMMOE CBOOOIHOE ITUCKOBOE TMPOCTPAHCTBO Ha cepBepe, BpeMs
UCIIOJIb30BaHUSI KaKOro-IMOO CIEeUUAIbHOTO O0OpYJOBaHUS M OIOJDKETHBIE CpEACTBAa Ha
KOMaHIUPOBOYHBIE PAacX0/Ibl IEPCOHANA, PAOOTAIOIETO Ha/l IPOEKTOM.
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Pucynox 4.2 - Ilpouecc coctaBieHus rpaduka padbot

CymiecTByeT Xopoliiee SMIUPUIECKOE TPABUIIO: OLIEHUBATh BPEMEHHBIE 3aTPaThl TaK, KAk
OyJITO HHYEr0 HEMPEIBUIICHHOTO W "IJIOXOro" HE MOXET CIIYYUThCS, 3aTeM YBEIHYHUTHh ITH
OIICHKH JUIS y9eTa BO3MOXKHBIX IMPpo0sieM. Bo3MOKHEIE, HO TPYTHO TPOTHO3UPYEMBIC TIPOOIEMBI
CYILIECTBEHHO 3aBHUCSIT OT THUIIA U MapaMeTPOB MPOEKTa, a TaKKe OT KBAIU(DHUKAIMK U OIbITA
YJICHOB KOMaHIbl pa3paboTyrkoB. K HMCXOIHBIM pacueTHBIM OIEHKAM PEKOMEHIYETCS
n06aBiaTh 30% Ha BO3MOXKHBIE TTpoOsieMbl 1 3ateM erle 20%, 4ToObI OBITh TOTOBBIM K TOMY, YTO
HEBO3MO>KHO TIPEIBUICTD.

I'paduk pabor mo mpoekTy OOBIYHO NPEACTAaBISIECTCs B BHAE Habopa AuarpaMM u
rpauKoOB, IMOKa3bIBAIOIIUX pa3OMEHUE MPOCKTHBIX pa0dOT Ha JTambl, 3aBUCUMOCTH MEXTY
JTaraMu U pacupeesieHne pa3pad0TYMKOB 10 dTaram.

Bpemennble u ceTeBbIe AMArpaMMBbl

BpemenHble U ceTeBble auarpaMMbl IOJIE3HBI Ul MpeACTaBiIeHMs rpaduka padorT.
Bpemennas nuarpamMma Mokas3bplBaeT BpeMsl Hadajla M OKOHYAHUS KaXKJOro d3Tama U €ro
JuinTenbHocTh. CeTeBasi [uarpaMMa OTOOpakaeT 3aBUCUMOCTH MEXAY Pa3JIMYHbIMM 3Tanamu
poeKTa. DTH JuarpaMMbl MOYKHO CO37aTh aBTOMAaTHUUYECKU C MMOMOIIBIO0 IPOrPaMMHBIX CPE/ICTB
HOJ/IEP)KKH YIIpaBIIEHHUs] HA OCHOBE MH(pOPMAIINH, 3aJI0’)KEHHOHN B 0a3e TaHHBIX MTPOEKTA.

PaccmoTpuM sTambl HEKOEro MpoeKTa, MpeAcTaBieHHbIe B Tabn. 4.2, W3 KOTOpOH, B
YaCTHOCTH, BHUJHO, 4To dTan T3 3aBucut ot srana T1. Oto 3Haumr, yro stan T1 mosmkeH
3aBepUINTHCS Tpexjae, uyeM HauHercs dtan T13. Hamnpumep, nHa stane T1 mnpooxutcs
KOMIIOHEHTHBIM aHaJIM3 CO3/1aBacMOr0 IPOrpaMMHOIO INpOoAyKTa, a Ha oJrane 13 —
IPOEKTUPOBAHUE CUCTEMBI.

Tabmuia 4.2 - Dransl IpoeKkTa

Oran JlnurenbHOCTD (JIHK) 3aBUCHMOCTh
T1 8

T2 15

T3 15 T1 (M1)

T4 10

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

T8 25 T4 (M5)

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

Ha ocnoBe MMPUBCACHHBIX 3HA4YCHUN JJIUTCIIBHOCTU 3TAIlOB U 3aBUCUMOCTU MCIKAY HUMU
CTPOUTCS CETEeBON rpaduK IOCIeI0BaTeIbHOCTH dTanoB (pucyHok 4.3). Ha stom rpaduxe
BUOHO, KaKHUC pHGOTBI MOTYT BBIIOJHATBCA TMApAJUICIIBHO, a4 KaKHC JOJIKHBI BBIITOJHATHCA
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MOCJICIOBATEIBHO JIPYT 3a OPYroM. JTambl 0003HAYEHBI MPSMOYrojibHUKaMH. KOHTpoIbHBIE
OTMETKH ¥ KOHTPOJIbHBIE MPOCKTHBIE AIIEMEHTHI TIOKa3aHbl B BHJIC OBAJIOB M 0003HAYCHHI (KaK 1
B Tabn. 4.2) OykBoii M C COOTBETCTBYIOIIMM HOMEpoM. JlaThl Ha MaHHOW JIUarpamme
COOTBETCTBYIOT Hayally BBIIOJIHEHUs JTamoB. CeTeByH auarpamMmy CIeAyeT 4YuTaTh CJeBa
HaIpaBo U CBEPXY BHHU3.

14/7/99 15 nHed

4/8/99

25/7/99

25/7/99 10 aveit 11/8/99
5} M7 ) 15 nweid
T T10 | 10 aei
18/7/99 o g
T12
25 predt
T8 { Kouey '

Pucynoxk 4.3 - CereBas iuarpamma 3TarnoB

Ecmm nnst co3pmanus ceTeBoil AMarpaMMbl  HCIIOJIB3YIOTCS TPOTPaMMHBIE CPEIICTBa
MOAJICPKKHA YIPABICHUS MPOEKTOM, KaXIbli 3Tal JOJKEH 3aKaHYMBATHCS KOHTPOJIBHOM
oTMeTkoM. OuepeaHOW dTam MOXKET HA4aThCs TOJIBKO TOTAa, Korja OyAeT ToJydeHa
KOHTpPOJIbHAsE OTMETKa (KOTOpas MOKET 3aBHCETh OT HECKOJIbKHX MPEANIeCTBYIOUIUX STaIoB).
[Toatomy B Tperbem crTonOie Tabna. 4.2 mnpuBENEHBbl KOHTPOJbHBIE OTMETKH; OHM OyAyT
JOCTUTHYTHI TOJIBKO TOTJa, KOTJa OyAeT 3aBepIieH JTam, B CTPOKE KOTOPOro IOMEIleHa
COOTBETCTBYIOIIAsI KOHTPOJIbHAS OTMETKA.

JIro0oi1 3Tam HE MOKET Ha4yaThCs, MOKA HE BBIMOJIHEHBI BCE JTalbl HAa BCEX MYyTIX,
BEIYIIUX OT Hayaya MpoeKTa K AaHHoMY 3Tany. Hampumep, stan T9 He MokeT HayaThCs, MOKa
He Oymyr 3aBepmieHbl dTanmbl 13 w T6. OTMerum, 4YTO B JIaHHOM CiIy4yae JIOCTHIKEHUE
KOHTPOJIbHOM OTMETKU M4 rOBOPUT O TOM, UTO 3TH 3Tallbl 3aBEPIICHBI.

MuHuMaTbHOE BpPEMS BBITIOJIHEHHSI BCETO MPOEKTa MOKHO PaCCUMTATh, MPOCYMMHPOBAB
B CETEBOM JAMarpaMMme JUIMTEIbHOCTH 3TAaloB HAa CaMOM JJMHHOM NyTH (UIMHA MYTH 31E€Ch
MU3MEPSIETCS] HEe KOJMYECTBOM ATANOB HAa IYTH, & CYMMAapHOH UIMTEILHOCTHIO 3THUX ATAlOB) OT
Hayvaja MpoeKTa JI0 €r0 OKOHYAHMs (9TO TaK Ha3bIBaeMbIH KPUTHYECKHH MyTh). B Hamiem crmyyae
MPOJIOJDKUTEIILHOCTE MPOeKTa coctaBiseT 11 Hemenb wim 55 paboumx anew. Ha puc. 4.3
KPUTHYECKHI MYyTh MOKa3aH 0ojiee TOJICTHIMU JTUHUSMU, YEM OCTalbHbIC MyTH. TakuM o0pazom,
0011ast MPOAOIKUTETHPHOCTD PeaTu3aii MTPOEKTa 3aBUCUT OT 3TANOB pa0OT, HAXOAIIUXCS Ha
KpuTHdeckoM myTH. JlroOas 3amepikka B 3aBEepIICHHH JIOOOr0 3Tama Ha KPUTHYECKOM MyTH
MIPUBEJET K 3aJ€PKKE BCETO MPOEKTA.

3ajepKKa B 3aBEpUICHUU 3TANoOB, HE BXOASMIMX B KPUTUYECKUU MYyTh, HE BIUSET Ha
MPOJOHKUTEILHOCTD BCETO MPOEKTa JI0 TEX MOp, MOKa CyMMapHas JJIMTEIbHOCTh 3TUX 3TAIOB (C
YUTOM 3a/IepKEK) Ha KAaKOM-HUOYIh TYTH HE TMPEBBICHT MPOJOIKUTEIFHOCTH pPabOT Ha
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kputndeckoM nytu. Hampumep, 3aaepxkka stana T8 Ha cpok, MeHbiinid 20 gHEW, HUKAK HE
BIUSET Ha OOMNIYIO MPOJOJDKUTEILHOCTh mpoekTa. Ha puc. 4.4 mpencraBieHa BpeMEHHas
Juarpamma, Ha KOTOPOM MOKa3aHbl BO3MOYKHBIE 33JIEP>KKH Ha Ka)XI0M JTarle.
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Pucynok 4.4 - BpemeHnHas quarpamma JUIMTEIbHOCTH 3TalloB

CereBasi muarpaMMa IO3BOJISIET YBUAETh B 3aBUCUMOCTH 3TallOB 3HAYMMOCTh TOTO WIIU
MHOTO 3Tara JUlsl peaju3aluy BCEero npoekTa. BHMMaHue K 3TanaM KpUTHYECKOIO IMYTH 4acTo
NO3BOJISIET HAWTH CIOCOOBI WX H3MEHEHHMsS C TeM, 4TOObl COKpPaTHTh JJIUTEIBHOCTH BCEro
npoekTa. MeHeKepbl UCIIONIB3YIOT CETEBYIO IUarpaMMy JJIsl paciipeieieH s padorT.

Ha puc. 4.5 mnokazaHo apyroe mpeicTaBieHue rpaduka padboT. DTO BpeMeHHas
quarpamma (MHOTJa Ha3blBaeMas 110 UMEHU ee n3o0perarens quarpammoi ['anta) MoxeT ObITh
IIOCTPOEHA IPOrPaMMHBIMM CPENCTBAMU NMOJIJEPKKU Ipolecca ynpasiieHHs. OHa MOKa3bIBaeT
JUINTETIbHOCTh  BBIMIOJIHEHUSI KaXJIOTO JTalma W BO3MOXHBIE WX 3aJepKKH  (TIOKa3aHbI
3aT€HEHHBIMH NPSIMOYTOJBHUKAMHM), a TAKKe JaThl Hayala U OKOHYaHMsI KaXKJO0ro dTarna. JTaIlbl
KPUTHYECKOIO MYyTH HE MUMEIOT 3aTEHEHHBIX MPSIMOYTOJIbHUKOB; 3TO O3HAYAeT, YTO 3aJiepKKa C
3aBEpLICHUEM JAaHHBIX 3TAIlOB IPUBEJET K YBEIUUYECHHIO JUIMTEIBHOCTH BCErO IIPOEKTA.

Tabmuma 4.3 - PacnipesiesieHre UCTIOTHUTEIEH 110 dTarmam

Oran Wcnonnurens
T1 Jlxelin
T2 AHHa
T3 JlxeiH
T4 Dpen
TS5 Mbpu
T6 AnHa
T7 Joxum
T8 ODpen
T9 Jlxelin
T10 AHHa
T11 Open
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[ T12 | dpen |

[Tomo6GHO pacrpenesieHNo BpEMEHH BBITIOJTHEHUS 3TANOB, MEHEKEP JTOJIKEH PacCUUTATh
pacripeielieHue PecypcoB IO dTaraM, B YaCTHOCTH HAa3HAYHMTh MCIIOJIHUTEIICH Ha KaXKIBIH ATall.
B Tabn. 4.3 mpuBeneHo pacmpeselieHne pa3padOTYMKOB HA KaXABIA 3Tall, MPeAcTaBICHHBIN
Ha puc. 4.5.

[IpuBenenHass TabnauIa MOXET OBITH WCIHOJIb30BaHA MPOTPAMMHEIMHU  CPEICTBAMU
NOJUICP)KKH  TIpoIlecca YIpaBJICHUs Il TIOCTPOCHUS BPEMEHHOH JUarpaMMbl 3aHATOCTH
COTPYAHUMKOB Ha ONpeAeNeHHbIX 3Tanax padotr (puc. 4.5). Ilepconan He 3aHAT B pabore Hax
IPOCKTOM BCE BpEMs €ro peanu3anud. B TedeHue mepuoja HE3aHATOCTH COTPYIHHUKH MOTYT
OBITH B OTITyCKe, pa0OTaTh HAJ| IPYTUMH MIPOCKTAMH, IPOXOAUTH O0yUECHUE H T.JI.
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Pucynoxk 4.5 - BpemenHas auarpamma pacrpeesieHus: pabOTHUKOB IO ATaram

B Oonpmmx opraHuzanuax OOBIYHO paboTaeT MHOIO CHEUHATIUCTOB, KOTOpPBIE
3aJIeiCTBYIOTCS B MPOEKTE MO0 Mepe HeoOxoaumocTH. KoHeuHo, Takoil moaxox MOXKET co3JaTh
oTpeNieieHHbIe TPOOIEMBI I MEHEKEPOB MPOEKTOB. Hampuwmep, ecnu cenuanucT 3aHAT B
IPOEKTe, KOTOPBIH 3aJEp)KUBACTCs, 3TO MOXET CO3[aTh MpPsIMbIE CIOKHOCTH JJs JAPYTHX
MIPOEKTOB, TJIe€ OH TAKXKe JJOJDKEH Y4acTBOBATE.

IlepBoHauanbHblii rpaduk pabOT HEU3OEKHO COAEPKUT KaKUe-HUOYIb OIIMOKU WIIH
HenopaboTku. [lo Mepe peanu3anuum TIPOEKTa PACCUUTAHHBIE OLEHKH JJIHUTEIbHOCTH
BBITOJIHEHUS ATAaroB padOT JOJDKHBI CPAaBHUBATHCS C PEATbHBIMM CPOKAMM BBIMOJIHEHHS THX
9TanoB. Pe3ynbTaThl CpaBHEHUsS JOJDKHBI MCTIOIB30BATHCS B KAUeCTBE OCHOBHI LIS TIEPECMOTpa
rpagpuka paboT elle He peaJTM30BAHHBIX 3TAlOB MPOEKTa, B YACTHOCTU JJSI TOTO, YTOOBI
MOTBITATHCSl YMEHBIIUTh UM TEIEHOCTD 3TAllOB KPUTHYECKOTO TTYTH.

IMocTanoBka 3a1a4un K J1a6opaTopHoii padore 4

1. U3yunTs npearaeMplii TEOpETHUYECKHI MaTepHall.

2. ITocTpouTh BpeMEHHYIO U CETEBYIO TUArpaMMbl Ui BEIOPAHHOTO MPOEKTA.

3. IlocTpouTh AuarpamMmy pactpeeseHusI Y9aCTHHKOB TPYIIITBI IO TaraM.

4. ITocTpoUTh CTUCOK BO3MOXHBIX PHUCKOB C YKa3aHUEM Ha3BaHUS U OMHCAHUS PUCKA.

5. [IpoBecTu aHanu3 pucKoB.

6. OnMcath cTpaTeruio MIaHUPOBAHUS PUCKOB.

7. Iloctpouth OTYET, BKIIOYAIOMIMNA BCE TMOJYYEHHbIE JMarpaMMbl U ONHCAHUE
CTpaTeruy MJIaHUPOBaHUs pUCKOB. [IpeacTaBuTh OTYET MO J1aOOPATOPHON PabOTE JUIS 3aILUTHI.
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BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

B cooTBeTcTBHM € yKa3aHHOH mpeaMeTHOW 001acThi0 M KJaccoM pa3pabaThIBaeMOi
MH(POPMALIMOHHOM CHCTEMBl IOCTPOUTh BPEMEHHYIO M CETEBYI JHAarpaMMbl; IOCTPOMUTH
AuarpamMmy pacnpeiaciiCHUA YYaCTHUKOB TI'PYIIIBI IO 3TalaM,; IMOCTPOUTH CIIMCOK BO3MOKHBIX
PUCKOB C yKa3aHMEM Ha3BaHMs U ONMCAaHUS pPHCKA; IPOBECTH aHaJIM3 PHUCKOB; ONMCAThH
CTpAaTEruio MJIAHUPOBAHUS PUCKOB.

Tabnuna 4.4 — UnquBuyanbHble 3a1aHUS

Ne IIpeameTHas o6iacTh Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpustue SCM

5 ToproBoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenbHOe IpeanpusTie HC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBnenust
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmaparHas HHQPACTPYKTYpa NPEAIPUITHS DKcrnepTHas cCUCTeMa

Conep:xaHue oT4yeTa

ITo BbImosnHeHHON paboTe cocraBisgercss oT4eT. OTYET BBINOJHAETCS B 3JIEKTPOHHOM
Buje. [1o BeINONIHEHHOMY OTYETY IPOBOAMTCS 3alllUTa J1abOpaTOPHOU pabOTHI.

Otyer mo nabopaTopHOoll paboTe MOIKEH COCTOATh W3 CIEAYIOIIUX CTPYKTYPHBIX
3JIEMEHTOB!

- TUTYJbHBIN JIHUCT;

- BBOJIHAsI 4acTh: KPAaTKOE OINHMCAHWE IeJied mpoekTa. BBoAHAs YacTh oT4eTa JOJDKHA
BKJIIOYAaTh IYHKTBI:  YCIIOBHE 3aJjaud; MOPSIOK BBIMOJIHEHUS; INPOrpaMMHO-aNNapaTHble
CpeacTBa, UCMOJIB3YEMBIC ITPU BBIITOJIHCHHUHN pa6OTI)I.

- OCHOBHasi yacTb (omucaHue paboOThl): oONUcCaHHe HWH(POPMALMOHHON CHUCTEMBI,
BpEMEHHasi W CceTeBas AWarpaMMbl YIpaBICHUs MpoekToMm paspaborku HWC; nmarpamma
pacrpesie/ieHUs] YYaCTHUKOB TPYIIBI MO 3TaraM; CIUCOK PHCKOB; aHAINW3 PUCKOB; CTpPAaTErus
IJIAaHUPOBAHUA PHUCKOB.

- 3aKJII0OYeHHE (BBIBOJIBI);

- CIIUCOK MCTIOJIb30BaHHOW JINTEPATYPHI.

3ammTa oTyeTa 1o JabopaTopHOil paboTe 3aKIIoYaeTcs B MPEIbIBICHUN IPENoaBaTeto
MOJIYYEHHBIX PE3yJIbTaToOB B BUjAE (ailia M JEMOHCTpAIMH MOJYyYEHHBIX HABBIKOB IPH OTBETAX
Ha BOTIPOCHI TIPETIOIaBATEIS.

KoHnTpoJsbHbIe BONPOCHI

1. VYnpasieHue KaueCTBOM MPOTPAMMHOTO MTPOIYKTA.

. IIpouecc mnanuposanus co3nanus [10.

. KonTponbHbIe OTMETKH 3TanoB padoT.

. lnarpaMMBbl IIPOLIECCOB U BPEMEHHBIE JUArPAMMBL.

. BpeMeHHBIE U ceTeBbIE AMarpaMMBl.

. Pacnipenenenue UCIIOMHUATENIEH 110 dTarlaM

. Tumbpl pUCKOB, KOTOpPBIE MOT'YT OKa3aTh BIUSHUE HA JAHHBIN MPOEKT
. Cxema nporiecca ynpasiaeHUs! pUCKaMH

. Pesynprarel aHanms3a pucKoB

O©oo~NOoO Ok wWwN
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JlabopaTopuas padora 5. Horauuu IDEFO, IDEF1, IDEF3

Heas padorsl: M3yueHue crpareruu ympabieHHs pHCKaMU Tpu  yrpaeinerud [T-
npoektamu. [lomyyeHre HABBIKOB MO MPUMEHEHHUIO JAAHHBIX METOJOJIOTUH Ui IJIaHUPOBAHUS
npoekra. M3yyenrne MeTooB ynpaBieHus KaueCTBOM MPOEKTUPOBAHUS HH(OPMALIMOHHBIX CUCTEM.

JlaGoparopHass pa0oTa HalpaBjieHa Ha O3HAaKOMJIGHHE C OCHOBHBIMU MOHSITHUSIMU
METO/IOJIOTUU YTIPABIICHUS MTPOCKTAMU, MOJYy4YE€HUE HABBIKOB MO MPUMEHEHUIO JTAHHBIX MTOHSATUH
IpU MOCTPOSHUH TJIaHA MPOEKTa, MOCTPOeHus rpaduka padboT, pacrpeneacHus: UCIOTHUTENEH,
YOpaBJICHUS PUCKAMM, M3YYCHHE METOAOB  YyIPaBICHHS KAueCTBOM  IPOCKTHPOBAHUS
MH(GOPMAIIMOHHBIX CUCTEM, U3YUEHHUSI METPUK KaueCcTBa MPOrpPaMMHOI0 00eCreYeHHUS.

TpeboBanust K pe3ysbTaTaM BBIMOJIHEHHS PAKTUYECKON PabOThI:

[TocTpouth MOAENB yIIpaBIEHUS IPOEKTOM, BKIHOYAIOILYIO:

- OIIpEeJIeJIeHHe BCEX ATANOB MPOEKTA, 3aBUCHUMBIX ITAloOB, ONpEAeTeHHE IINTEIbHOCTH
ATaIoB;

- MOCTPOCHHE HA OCHOBE MOJTYYCHHBIX TAHHBIX CETEBOM M BPEMEHHOU Juarpamwm;

- MOCTPOCHHE TMarpaMMbl pacipeiesieHrus pabOTHUKOB TI0 dTaraM;

- pa3paboTKy MoKa3areneil KauecTBa BHIIOTHEHHS MPOEKTA 0 ATaram;

- pa3paboTKy CTpaTeriy YIpaBICHHs PUCKAMHU TI0 dTallaM.

[Ipu onpenenennn Tamna yKa3bplBaeTCsl €ro Ha3BaHUE.

OcHoBBI TEOpHUH

CrtpaTeruu ynpasJjieHUusl pUcKaMu npu ynpasJjenuu | T-npoektamu

BaxHoit yacTeio paboThl MEHeKepa MIPOeKTa SIBJISETCS OLIEHKa PUCKOB, KOTOPbIE MOT'YT
NOBIUATh Ha TpapuK paboT WIM HAa KA4eCTBO CO3[aBAaCMOTO IMPOrPaMMHOTO MpPOAYKTa, U
pa3paboTka MEpPOIPUATUH 110 MPEJTOTBPAILEHUIO PUCKOB. Pe3ynbTaThl aHaIN3a PUCKOB JIOJKHBI
OBITh OTpa)k€Hbl B IIaHE MpoekTa. OnpeneneHue PUCKOB U pa3paboTKa MEpPONPUATUH IO
YMEHBILIEHUIO UX BIMSAHUS HA XOJ BBIIIOJHEHUS IIPOEKTa HA3BIBAECTCS YIIPABIECHUEM PUCKAMU.

KoHkpeTHble THIBI PUCKOB, KOTOpPbIE MOTYT OKa3aTh BJIMSHHME Ha JAHHBIM IPOEKT,
3aBUCAT OT BHJIa CO3/1aBAEMOI0 MPOTPaMMHOIO MPOLYKTa U OT OPraHU3ALMOHHOTO OKPY)KEHUS,
I/Ie peanu3yeTcsl MporpaMMHBIA HpoekT. BMecTe ¢ TeM MHOruMe THUIBI PUCKOB CIOCOOHBI

HOBIHUATH HA JIIOObIE MPOrpaMMHBIE MIPOEKTHI, ’TH PUCKH MTPUBEJEHBI B Ta0. 5.1.
Tabnuia 5.1 - Bo3MokHbIe pUCKH TPOrPaMMHBIX IPOEKTOB

Puck Tunsl prucka Onucanue pucka

TexydecTs Puck g npoekra OmnbITHBIE pa3pabOTUHKK MOKUJAIOT MPOEKT /10
pa3paboTUYNKOB €r0 3aBEpPLICHHUS

W3menenue B Puck g npoekra Opranu3zanus MEHSET CBOU IPUOPUTETHI B
YIIPaBICHUHU YIIPAaBJICHUHU IIPOEKTOM

Opra"u3aluen

HeroroBHOCTB Puck s npoekra ArnmnapaTHble CpeicTBa, KOTOPble HEOOX0IUMBbI

afrapaTHbIX CPpCACTB

AJId TIPOCKTA, HC NOCTYIIUIJIN BOBPEMS UJIK HE
I'OTOBEI K OKCILTyaTallun

N3meHeHne Puck ans npoekra u | IlosiBneHne 60JIbIIOT0 KOJTUYECTBA
TpeOoBaHU e HEeNpeIBUICHHBIX U3MEHEHHUH B TpeOOBaHUSX,
pa3pabaTbiBaeMOro | mpeabsBIseMbIX K pazpadarsiBaemomy 110
MIPOJyKTa
3anepkka B Puck ans npoekra n | Cnenudukanum OCHOBHBIX HHTEp(EHcoB
pa3paboTke IS MOJICUCTEM HE MOCTYIWIH K pa3paboTyrKam B
cneundukanuu pa3pabaTbIBa€MOT0 | COOTBETCTBUU C rpauKoOM paboT
MIPOJyKTa
Henoonenka pasmepa | Puck muist npoekta n | Pazmep cuctembl 3HAUUTENBHO MPEBBICHII
pa3pabaTeiBaeMoi e NIEPBOHAYAIBHYIO OLIEHKY
CUCTEMBI pa3pabaTbIBacMOro
IPOAYKTA
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Henocrarounas Puck s CASE-cpencTBa, mpeiHa3HauYEHHBIC NS

s dexkruBaocTs CASE- | pa3pabaTpiBaeMOro | MOAMEPIKKH MPOCKTA, OKA3aIUCh MCHEE
Cpe/ICTB MPOTYKTA 2 PEKTUBHBIME, YEM 0XKUIATIOCH

N3meHenus B busnec-puck OCHOBHBIE TEXHOJIOTMH [TOCTPOECHHUS
TEXHOJIOTUHU IPOTPAMMHOM CUCTEMBI 3aMEHSIOTCSI HOBBIMHU
paspabotku [10

[TosiBnenue busnec-puck Ha pbIHKE IpOrpaMMHBIX TPOTYKTOB JI0
KOHKYPUPYIOIIETO OKOHYAHUS TIPOEKTa MOSBHIIACH
IPOTPAaMMHOTO KOHKYPHPYIOIIas porpaMMHasi CHCTeMa
MPOYKTA

VIOpoleHHo pPUCK MOYKHO ITOHMMaTh KaK BEPOSITHOCTb IPOSBICHHUSA KAKUX-IHOO
HEOJIaronpusATHBIX OOCTOATENbCTB, HETAaTUBHO BIMAIONIMX HA peaM3alliio MpoekTa. Pucku
MOTYT YI'POKaThb IIPOEKTY B LIEJIOM, CO31aBAEMOMY IIPOrPaMMHOMY IIPOAYKTY WJIM OPraHU3aLAN -
pa3paboTuuKy. MOXHO BBIACIUTD TPU THIA PUCKOB.

1. Pucku 118 mpoeKTa, KOTOpble BIMAIOT Ha rpaduk paboT WM pecypchl, HEOOXOUMbIe
JUISL BBITIOJIHEHUS ITPOEKTA.

2.Pucku qyia pa3pabarelBaeMoro  IpOAYKTa, BIUSIOINIME Ha  KAyecTBO WM
IIPOU3BOIUTENILHOCTD pa3padaThIiBAEMOI0 IPOrPaMMHOTO MPOAYKTA.

3. busHec-pucky, OTHOCSIIUECS K OpraHU3aluU-pa3pabOTYMKY MM IOCTABIIUKAM.

KoneuHo, 3TM TuHIBI pHUCKOB MOIyT Iiepecekarbcsa. Hanpumep, eciaum  ONBITHBIN
IPOTPAaMMHUCT MOKHUIAET MPOEKT, 3TO OyJIeT PUCKOM JUIsl IpoeKTa (MOCKOJbKY 3aJepKUBAETCS
CPOK cJaud TOTOBOTO MPOAYKTa), PUCKOM il MpOJAyKTa (TaKk Kak HOBBIA IPOTrPAMMUCT,
3aMEHMBILUHN YIIEALIEr0, MOXET OKa3aThCs HE CIMILIKOM OIBITHBIM M CJelaTh OLIMOKU B
nporpaMme) U OH3HEC-pUCKOM (IIOCKOJIBKY 3aJepXKa JAHHOIO IMPOEKTa MOXKET HEraTuBHO
HOBIUATh Ha Oyayniye JejoBble KOHTAKThl MEXKJy 3aKa3udKoOM M OpraHu3anueii-
pa3paboTUYUKOM).

Cxema mporecca ynpasieHHs pucKaMH IoKa3aHa Ha puc. 5.1. DToT npouecc cocTouT u3
YEThIPEX CTAIUM.

1. Onpenenenue puckoB. OnpeAenstoTcss BO3MOXKHBIE PUCKH s TMPOEKTa, JUIs
pa3pabaTbIiBaeMOro MpoayKTa U OM3HEC-PUCKH.

2. Anamu3 puckoB. OIIeHUBaeTCs BEPOSITHOCTh M MOCJIEOBATEIHOCTh  MOSIBICHUS
PUCKOBBIX CUTYAILMi.

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

4. MonuTopuHr puckoB. [TocTosHHOE OlleHHBaHHE BEPOSITHOCTEH PUCKOB U BBIIIOJHEHHE
MEPOIPUATHH 110 CMATYEHUIO ITOCJIEICTBUM MPOSBICHUS PUCKOBBIX CUTYaIlUMH.

MaoHHTOpWHE
pHCEDE

Onpenenexee
DMCKOR

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

Pucynok 5.1 - [Ipouecc ynpasieHus: puckamu

[Ipornecc ynpaBneHus puckamu, Kak U JIpyrue Mpolecchl IIaHUPOBAHUS, SIBISETCS UTE-
paIOHHBIM, BBIMOJIHSIEMBIM B TEUEHHE BCETO Cpoka peanusanuu npoekra. CHavana paszpabda-
THIBAIOTCS TUTAHBI YIPaBJICHUS PUCKAMH, 3aTE€M IOCTOSIHHO OTCIIEKUBAETCA CHUTYallUs BOKPYT
peanu3anuu npoekTa. [Ipu moctyriieHnn HOBOM MH(pOpMaLMU O BO3MOXKHBIX PUCKaX 3aHOBO
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IIPOBOAMTCS aHAJIIM3 PUCKOB M NEPBOCTEIIEHHOE BHUMAaHUE YIEIAETCs HOBBIM puckam. I1o mepe
NOCTYIUICHUS HOBOW HMH(OpManuy TaKkKe H3MEHSAIOTCSA IUIaHBl MEPONPUSATHH IO MpenoT-
BPAILCHUIO U CMATYEHUIO PUCKOB.

Pesynbrarhl mpomecca ynpaBlIeHMsT PUCKaMHM JOKYMEHTHPYIOTCS B BHUJIE IIJIAHOB
ynpasieHus puckamu. OHM JTOJDKHBI BKJIFOYATh OIMCAHME BO3MOXKHBIX IIPOEKTHBIX PUCKOB, MX
aHaJU3 ¥ MePEeYCHb MEPONPHUATHI, HEOOXOIUMBIX IS YIPABICHHS PHCKAMH.

Onpenesienne pucKoB

Omnpenenenre pucKoB — IepBas CTaaus IMpoliecca yrpasieHus puckamu. Ha 3toil cra-
JIUU OMHUCBIBAIOTCSI PUCKHU, KOTOPBIE MOTYT MPOSIBUTHCS MPHU peanu3aluu npoekra. B npunmumne
Ha ATOM CTaJMU HE JOJKHA OLICHUBATHCA BEPOSITHOCTh U 3HAYUMOCTH PUCKOB, HO Ha MPAKTUKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIHHBIMU MOCIIEICTBUAMU OOBIYHO OTOPACKIBAIOTCS CPa3y.

OrmpezenieHUe PHUCKOB MOXKET BBIMOJHATHCA B PEXKUME KOMAHIHOM paboThl ¢
HCITOJIb30BaHUEM IOAX0/a "MO3roBoi MTypM'" THOO OCHOBBIBATHCS Ha OIBITE MeHemkepa. [Ipu
ONpENICTICHUN PUCKOB MOKET TOMOYbL MPUBEACHHBIM HUXKE CHHCOK BO3MOXKHBIX KaTeropuit
PHCKOB.

1. TexHomoruueckue  pucku. [IpoucrekaroT W3  MPOrpaMMHBIX M allllapaTHBIX
TEXHOJIOTHi, Ha OCHOBE KOTOPBIX pa3pabaThIBacTCs cUCTEMA.

2. Puckwu, cBsi3aHHBIE C IepcoHanoM. CBs3aHbI ¢ YICHAMH KOMaH/Ibl pa3pabOTUYMKOB.

3. Opranuzanuonnsle pucku. [IporicTekaroT H3 OPraHU3AlMOHHOTO OKPYXKEHUS, B
KOTOPOM BBITIOJIHSIETCS] TIPOEKT.

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

5. Pucku, cBs3aHHBIE C cUCTeMHBIMH TpeOoBaHUsSMU. [IposSBISIOTCS TpU HM3MEHEHUU
TpeOOoBaHuU, NpeaAbIBIAEMbIX K pa3padaTbiBa€MON CUCTEME.

6. Pucku onenuBanusi. CBs3aHbl ¢ OLEHUBAHUEM XapaKTEPUCTHK MTPOTrPAMMHOMN CHCTEMBI
U PECypCOB, HEOOXOAUMBIX I pealn3alliy IPOeKTa.

B tabun. 5.2 npencraBieHbl HEKOTOPbIE TPUMEPBI, OTHOCSIIINECS K KaXI0H U3 OMMCAHHBIX
KaTteropuil puckoB. Pe3yiabTaToMm 3Tamna onpeneaeHuss puckoB OyeT JIMHHBIA CIIMCOK BO3MOXK-
HBIX PUCKOB, KOTOpPhIE MOTYT MOBIUSATH Ha pa3pabaTbIBa€Mblil MPOTPAMMHBIN MPOAYKT, MPOEKT
WJIM OpraHu3aluio-pa3padoTuuKa.

Tabmuna 5.2 - Kareropun puckon

Kareropus puckos ITprmepsl pUCKOB

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

[IporpaMmmMHBIE KOMITOHEHTBI, KOTOPbIE HUCIOJIB3YIOTCS MOBTOPHO,
UMEIOT Ae(eKThl, OrpaHUYUBAIONIUE HX (YHKIIMOHATIHHBIE BO3-

MOXXHOCTH
Puckn, CBSI3aHHBIE c | HeBosmoxxHo  monmoOpate  pabOTHHKOB ¢ TpeOyeMbIM
IIEPCOHAIIOM pohecCuoHAIBLHBIM YPOBHEM.

Benymuit pa3paboTymk 3a00Jen B caMoe KPUTHIECKOE BPEMSL.
HeBo3mMoxHO oprann3oBaTh HEOOX0IMMOE OOYUCHHE TIepCoHaIa

Opranu3anvoHHbIE PUCKH B opranuzanuu, BeinomnHstomeit paspadorky 10, mpousomnuia pe-
OpraHu3aiys, B pe3yibTaTe Yero HM3MEHWINCh MPHOPUTETH B
YIPaBIEHUHU IIPOEKTOM.
®uHaHCOBbIE 3aTPy/IHEHUSI B OpraHU3al MPUBEIN K yMEHbIIIe-
HUIO OI0JKETa MPOEKTa

WNuctpymenTanpabie pucku | [Iporpammvusiii kox, reHepupyemsiiit CASE-cpenctBamu, He 3¢-
(eKTUBEH.

CASE-cpencTtBa HEBO3MOXHO HWHTETPUPOBATH C  JIPYyTUMHU
CpEJICTBAaMU MOJAECPKKU IPOEKTA
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Puckn, CBSI3aHHBIC ¢ | U3meneHus TpeGoBaHUI MPUBOJAT K 3HAYUTEIBHBIM TOBTOPHBIM
CHCTEMHBIMHU TPEOOBAaHUAMHU | TEMHBIMU TPEOOBaHUSIMU paboraM 1O TPOEKTUPOBAHUIO
CUCTEMBI.

[lepBoHauanpHas HeueTKas (OPMYIMPOBKA ITOIH30BATEIBCKUX
TpeOOBaHUI IpHUBEJa K 3HAUYUTEIBHBIM M3MEHEHUSIM CHUCTEMHBIX
TpeOOBaHUH, MPOSIBUBIIUXCS HA MO3JHUX CTAAUAX DPa3pabOTKU

IIPOEKTA

Pucku ouenuBanus HenooueHku BpeMeHU BBITIOJHEHHS TPOCKTA.
Ckopocth BbIBIIEHUS [e(EKTOB B CHUCTEeME HIDKE paHee
3amIaHUPOBAHHOM.
PasMep cuctembl 3HAYMTENBHO MPEBBINIAET IEPBOHAYAIBLHO
pacCYMTAHHBIN

AHaJIM3 PUCKOB

[Ipu ananu3e AJig KaXJIOro ONPEAEIEHHOTO PHUCKa IOJCUUTHIBAETCS BEPOSITHOCTH €ro
OposiBIeHUsT U yuepO, KOTOpbIi OH MoxeT HaHecTu. He cyliecTByeT HpOCTBIX METO/I0B
BBIMIOJIHEHUSI aHAJIM3a PUCKOB — B 3HAUMTEJIBHOM MEpe OH OCHOBAaH Ha MHEHMU U OIBITE
MeHepKepa. MOXKHO NPUBECTH CIIEAYIOUIYIO KAy BEPOSATHOCTEH PUCKOB U UX MOCIIEACTBUH.

BeposiTHOCTh pucka cunMTaeTcsi OYeHb HU3KOM, €ClIM OHa MMeeT 3HaueHue meHnee 10%;
HU3KOM, eciu ee 3HadeHue ot 10 mo 25 %; cpeaneid npu 3HadeHusix oT 25 10 50%; BBICOKOM,
eciu 3HaueHue konebnercs ot 50 10 75%; oueHb BHICOKOM Npu 3HAUCHUSX Ooiee 75%.

Bo3MoHBIN yiiepO OT pUCKOBBIX CUTYallMi MOXKHO HOJpPA3JeUTh Ha KaTacTpoduue-
CKMi1, CEpbE3HBIN, TEPIIUMBII U HE3HAYUTEIIbHBIN.

Pe3ynpTaThl aHamM3a pPUCKOB JOJDKHBI OBITH NPEICTaBIIEHbl B BUJE TAOIUIBI PUCKOB,
YIIOPSAIOYEHHBIX TI0 CTENEHH BO3MOXHOro ymepba. B Tabn. 5.3 mpuBeneH ymopsaoueHHBIH
CIHMCOK PHUCKOB, OIMCAHHBIX B Ta0d. 5.2 TaM € yKa3aHbl BEPOATHOCTH 3THUX PHUCKOB. 3/1€Ch
BEPOATHOCTH PUCKOB M CTENEHb yliepba OT HUX yKa3aHbl MPOW3BOJbHO. Ha mpakTtuke mansg ux
orpenienieHuss HeoOxoauMa moJpoOHas MHpopMalus o MpoekTe, TexHojoruu cozpanus [0,
KOMaHie pa3pabOoTUYHUKOB U O CaMOil OpraHu3alnu.

Ta6mmna 5.3 - Circok pucKOB MocCIIe MPOBECHHS UX aHAIN3a

Puck BepositHocts | Crenens ymiep0a
@uHAHCOBBIE 3aTPyJHEHUs B OpraHu3auuu npusenn K | Huzkas Karactpoduueckas
YMEHBIIIEHUIO OI0JKEeTa MPOeKTa

HeBo3moxxHO momoOpaTh pabOTHUKOB ¢ TpeOyroummMes | Boicokas Karactpoduueckas
PO EeCCHOHAILHBIM YPOBHEM

Benymuii paspabotuuk 3abonen B camoe Kputuueckoe | CpenHsis CepbesHas
BpeMst

ITporpaMMHBIE KOMIIOHEHTBI, HCIOJb3yEMbIE NOBTOPHO, | CpeaHssa CepbesHas
UMEIOT J1e(eKThl, OTPaHUYNBAIONINE UX (PYHKIIHOHAIbHbIE

BO3MO>KHOCTH

W3meHenus TpeOoBaHMN MNPUBOAAT K 3HAUUTENbHBIM | CpenHsis CepbesHas
MOBTOPHBIM PabOTaM IO MPOEKTUPOBAHUIO CUCTEMBbI

B opranmsauuu, BeimomHstomed —paspabotky I10, | Bricokas CepbesHas
MPOM30IJIa  pEOpraHu3anus, B  pe3yiabTaTe  4Yero

V3MEHUJINCH IPUOPUTETHI B YIIPABICHUH IPOEKTOM

basa paHHBIX, KOTOpass HUCHOJIb3yeTcss B IporpamMHoi | CpenHsis Cepbe3nas
cucreMe, He oOecreunBaeT OOPaOOTKY OXKHUIAAEMOT0

00beMa TpaH3aKIUN

HenooueHky BpeMeHH! BBIITOJIHEHUS IPOEKTa Bricokas CepbesHas
CASE-cpencTBa HEBO3MOXHO WHTEIPUPOBATH C APYTHUMH | Boicokas Tepnumas
CpEJCTBAaMU NOJACPKKHU IPOEKTA
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IlepBoHauvanbHas HeueTKas dbopmynuposka | Cpennsis Tepnumas
MOJIb30BATEIHCKUX TPEOOBAHUH MTPHUBEIa K 3HAYUTEITHHBIM
WU3MEHEHHUSM CHCTEMHBIX TpeOOBaHH, MPOSIBUBIIMXCS Ha
MO3HHUX CTAJIUSAX pa3pabOTKU MPOEKTa

HeBo3MoxkxHO opranuzoBath HeoOxoaumoe oOyuenue | CpeaHss Teprnumas
nepcoHalia

CkopocTh BbIsiBICHUS Ae(DEeKTOB B cucTteMe Huxke panee | CpenHsis Tepnumas
CIUIAHUPOBAHHON

Pasmep cucreMbl 3HAUMTENBHO IIPEBBIMIACT IEpBOHA- | Bricokas Tepnumas
YaJIbHO PaCCUUTAHHBIN

[Tporpammusiii  kop, renepupyembiii CASE-cpenctBamu, | Cpennsis He3nauurenbHas
Hea(hpeKTHBEH

KoHeuHO, Kak BEpOATHOCTb PHCKOB, TaK M BO3MOXHBIH ylIep0 OT HUX JOJIKHBI
nepecMaTpUBaThCsl MPU MOCTYIUIEHUU JONOJHUTENbHON HMH(pOpMauuu 00 3TUX PHUCKaX M IO
Mepe pealln3alui MEpONpUsATHI mo ympasieHHio UMH. [1o3ToMy mooOHbIe TaONUIBI PUCKOB
JIOJKHBI TIEPEIENIbIBATHCS Ha KaXKI0M UTepaliuy IpoLecca yIpaBlIeHUs: PUCKaMH.

Ilocne npoBeneHUs aHalIM3a PUCKOB OMNPEAETSAIOTCS Haubosiee 3HAYMMbIE PUCKH,
KOTOpBIE 3aT€M OTCJIEKMBAIOTCS HA MPOTSHDKEHUHM BCErO0 CpPOKA BBINOJIHEHUS IPOEKTA.
OnpezneneHue 3TUX 3HAYMMBIX PUCKOB 3aBHCUT OT UX BEPOSTHOCTEH M BO3MOXKHOIO yiiepba. B
o0IIeM cityyae BCETAa OTCICKUBAIOTCS PUCKU C KaTaCTPO(PUUIECKUMH MOCIEACTBUSIMH, a TaKXKe
PHCKH C CEphE3HBIM YIIEpOOM, 3HAYEHHUE BEPOSITHOCTH KOTOPBIX BBIIIE CPEIHETO.

B HeKoTOpBIX CTaThsIX PEKOMEHAYETCsl ONpeAenuTh U otciexuBath "10 BepxHux"
PHCKOB, HO 3TO HE€ Bcerja 00OCHOBaHHas pekoMmeHjanus. KomuyecTBO pHCKOB, KOTOpBIE
HEO0XO/IMMO OTCIIC)KUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. DTO MOKET OBITh ISTh PHCKOB, a
MOXXET — nATHajguarb. HoO, KOHEYHO, KOJMYECTBO PHUCKOB, IO KOTOPBIM IPOBOJIUTCS
MOHMTOPHHT, JOJKHO OBITh 0003puUMBIM. bonblloe KOJMYECTBO OTCIEKHUBAEMBIX PHCKOB
notpedyeT OrpoOMHOro KojuuyecTBa coOupaemMod uHpopmaumu. M3 coucka pHCKOB,
NPECTaBICHHBIX B Ta0N. 3.6, Ui MOHUTOPUHTA CJEIyeT 0TOOpaTh T€ PUCKH, KOTOPBIE MOTYT
NPUBECTH K KAaTaCTPO(PHUUECKUM U CEPhE3HBIM MOCIEACTBUSM JJIs BAIlIero MPOEKTa.

IInanupoBaHue pucKoB

[InanupoBaHue 3aKJIIOYACTCSI B ONPEIAECIECHUM CTPATETMM YIPABIEHUS KaXKJbIM
3HAQUYUMBIM PUCKOM, OTOOpPaHHBIM JUIsi MOHUTOPHHIA TOCJE aHalu3a PUCKOB. 3J1€Ch TAK)KE HE
CYIIECTBYET OOLIENPUHATHIX TOAXOMOB M pa3padOTKW TaKWX CTpaTeruii — MHOroe
OCHOBBIBaeTcsl Ha "uyThbe" M OmIbITe MeHemkepa npoekTta. B Tabn. 5.4 moka3zaHbl BO3MOXHbBIE
CTpaTeruM yNpaBJIeHUs OCHOBHBIMM PUCKaMH, PUBEIEHHBIMH B Ta01. 5.3.

Tabnuua 5.4 - CtpaTeruu ynpaBiieHUs] pUCKaMU

Puck Crparerus

®unHaHcoBble TTPoOeMbl | [IoATOTOBUTH KpaTKWil JHOKYMEHT s PYKOBOJCTBAa OpraHHU3alluHy,
OpraHu3aluu MOKA3bIBAIOUINIl BaXHOCTh JAHHOTO TPOEKTa Ui JOCTHXKEHUS

(MHAHCOBBIX I€TIEH OpraHu3alun

[Tpobaembl [IpeaynpeanTs 3aka3uMka O TMOTEHUUATBHBIX TPYIHOCTAX U
HEKBAJM(UIIMPOBAHHOTO | BO3MOXKHOM 3a/iep)KKe IMPOEKTa, PacCMOTPETh BOIPOC O IOKYIIKE
nepcoHalia KOMITOHEHTOB CHCTEMBbI

bosne3nu nepconana PeopranmzoBate paboTy KOMaHIbI pa3pabOTYMKOB TaKHUM O0Opa3zoM,

4TOOBI 00Ss13aHHOCTH U pabOTa YJICHOB KOMAaH[bl MEPEKPBIBATIH JIPYT
Jpyra, BCIEACTBHE 3TOr0 pa3paboT4yMKu OyAyT 3HaThb M IOHHUMATh
3a]1a4M, BBINIOJHSAEMBIE APYTUMHU COTPYIHUKAMU

JlepexTHble cHCTeMHBbIE | 3aMEHUTh IOTEHIHMAIBHO JAe()EKTHbIE CHUCTEMHBbIE KOMIIOHEHTBI
KOMITOHEHTBI MOKYIHBIMH KOMIIOHEHTaMH, TaPAaHTUPYIOIIMMH KaueCTBO pabOThI
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N3menenus tpeboBanuii | [lombiTathcst  ompenenuth  TpeOoBaHUs, Haumbojgee  BEPOATHO
[I0JIBEPKEHHbIE U3MEHEHUSIM; B CTPYKTYpE CHUCTEMBI HE OTOOpakaTh
JETAIbHYI0 HHPOPMAIHIO

Peopranuszanus IToaroToBUTE KpaTKUil TOKYMEHT Ul PYKOBOACTBA KOMIIAHUH,

KOMITaHUU- MOKA3bIBAIOUINII BaXHOCTh JAHHOTO TPOEKTa Ui JIOCTHKEHUS

pa3zpaboTunka (MHAHCOBBIX IIEJICH KOMITAHUU

Henocratounas PaccMoTpeTh BO3MOXKHOCTD MOKYIKHU 00Jiee TPOU3BOIUTENBHOM 0a3bl

IIPOU3BOIUTENBHOCTD JTAHHBIX

0a3bl JaHHBIX

Henoonenkn Bpemenu | PaccMoTpeTh BONpoc O MOKYNKE CHCTEMHBIX KOMIIOHEHTOB,

BBITMIOJTHEHUSI POEKTa HCCIIEIOBATD BO3MO>XHOCTh UCIIOJIb30BaHUs re’eparopa
IIPOrPaMMHOI0 KOJia

Cy1iecTByeT TpU KaTerOPUH CTPATETUi yIPaBICHUS pUCKAMHU.

1. Ctparerun npenorBparieHus puckoB. COrjgacHO 3TUM CTPATETUsAM CJeIyeT MPOBOIUTH
MEPOTPUSITHS, CHUKAIOIIUE BEPOSTHOCTb MPOSIBICHHUS PHUCKOB. [IpuMEpOM MOXKET CIIyXKHUTh
CTpaTerusi UCKIIIOUEHUs TOTEHIMANIBHO 1e(PEKTHBIX KOMIIOHEHTOB, OMKCaHHas B Tabn. 5.43

2. MuHMMU3aIMOHHBIE cTpaTteruu. HampasieHsl Ha yMEHbIIEHHE BO3MOXKHOTO yiepOa
OT pucKOB. [IpuMepoM ciy>KUT CTpaTerus yMeHbIIeHHs yiiepoa oT 00Je3HU YIEHOB KOMaHIbl
pa3paborunkoB (cm. Tab. 5.4).

3. [InanupoBanue "aBapuiHbIX" cuTyauuid. COrlnacHO 3THUM CTpaTEeTUsIM HEOOXOIHUMO
MMETh IUIaH MEPONPUATHI, KOTOPBIE CIIEYET BHIMOJHUTH B CIydae MPOSIBJICHUS PUCKOBOW CHU-
Tyauuu. B Tabn. 5.4 310 cTparerus noBeAeHUs] IPpU BO3HUKHOBEHUM (DMHAHCOBBIX MPOOIEM Yy
OpraHu3aIn-pa3padoTIHKA.

MOHUTOPUHT PUCKOB

MOHUTOPHHT PUCKOB 3aKJIIOYACTCS B PETYSPHOM IEpecdeTe BEPOSTHOCTEW PHCKOB U
yiep6a, KOTOpbI OHUM MOTYT HaHecTH. J[JIs1 3TOro HeoOX0MMO MOCTOSIHHO OTCIIEKUBATh (ak-
TOPBI, KOTOPBIE BIUSIOT Ha BEPOSTHOCTh PUCKOB U BO3MOXHBIN ymiep0. DTH (akTOpbl 3aBUCST
OT THUIIOB pucka. B Tabin. 5.5 npuBeaeHb MpU3HAKH, KOTOPHIE TOMOTAIOT ONPEICIIUTh TUIT PUCKA.

Tabnuua 5.5 - [Ipu3Haku puckoB

Tun pucka IIpusHaku

TexHomornueckue 3aep’)KK B TIOCTaBKe OOOPYAOBAaHHS WJIM MPOTPaAaMMHBIX CPEJICTB

pHUCKHU MOAJEPKKH Tporecca cozganus I10, MHOrounciaeHHblE JOKYMEHTH-
POBaHHbBIE TEXHOJIOTUYECKUE MPOOIEMBI

Pucku, cBs3aHHbBIE Huskoe MopallbHOE COCTOSIHME NEPCOHANIA, HATAHYTHIE OTHOILICHHUS

HEPCOHAIOM MEX1y WIEHaMU KOMaHbl pa3pabOTUYMKOB, HU3KOE KAaue€CTBO BBIMOJI-
HEHHOI paboThI

OpranuzanvoHHbIe PasroBopbl cpenu mepcoHama O MAcCUBHOCTM M HEIOCTATOYHOM

pPHUCKHU KOMIIETEHTHOCTH BBICIIIET0 PYKOBOJICTBA OpTaHU3aLuU

HUHucTpymMeHTaNbHbIE Hexenanue pa3paboTUYMKOB HCHONIB30BaTh IMPOTPAMMHBIE CPEICTBA

pHUCKHU MOJIEPKKH, HeogoOpuTenbHble 0T3bIBEI 0 CASE-cpencTBax, 3anpochl
Ha 06oJjiee MOIIIHbIE HHCTPYMEHTAJIbHBIE CPEACTBA

Pucku, cBsA3aHHBIE HeoOxonuMocTth mepecMoTpa MHOTHMX CHCTEMHBIX TpeOOBaHUH,

CHUCTEMHBIMHU HEI0BOJIBCTBO 3akazuuka [10

TpeOOBaHUSIMHU

Pucku oneHnBanus W3menenus rpaduka paboT, MHOTOYHCICHHbBIE OTYETH O HapYIIEHUH
rpaduka padbot

MOHUTOPUHT PUCKOB JOJDKEH OBITh HEMpPEpbIBHBIM MPOILIECCOM, OTCIEKHMBAIOIIUM X0
BBIIIOJIHEHHUS] MEPONPHUATHI IO YIPABICHUIO PUCKAMH, IPU 3TOM KaXIbli OCHOBHOM PHCK
JIOJKEH PacCMaTpUBAaTHCSA OTACIIBHO.
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IlocTaHoBKa 3a7a4u K JIaGopaTopHOi padoTe 5

1. U3yunTs npearaeMplii TEOPETUUECKUIM MaTepHall.

2. ITocTpouTh BPEMEHHYIO U CETEBYIO JUArpaMMbl Ul BBIOPAHHOTO MIPOEKTA.

3. IlocTpouTh AMarpamMmy pacupeaesneHus yYaCTHUKOB IPYIIIBI IO ATaraMm.

4. ITocTpoUTh CIUCOK BO3MOXHBIX PUCKOB C YKa3aHUEM Ha3BaHUS U OMMCAHUS PUCKA.

5. IIpoBecTu aHanu3 pucKoB.

6. Onucath cTpaTeruio MIAHUPOBAHUS PUCKOB.

7. Iloctpouth OTYET, BKIIOYAIOIIMN BCE IIOJYYEHHbIE JUAarpaMMbl M ONMCAHUE
CTpaTeruu MnjaaHupoBaHus puckos. IIpencraBuTh oT4eT MO J1a6OPATOPHON PabOTE JUIsl 3ALUTHI.

BapuaHThl HHAUBHAYAJIBHBIX 32IaHUH

B cootBercTBUM € yKa3aHHOW MpeAMETHOH OO0NAacThi0O M KiaccoM pa3padaThiBaeMOi
UH(POPMALIMOHHON CHCTEMBI IOCTPOUTh BPEMEHHYIO M CETEBYIO JHAarpaMMBbl; IOCTPOHTH
JUarpaMMy paclpeiesieHUsl YYaCTHUKOB TIPYIIbl IO 3Tamnam; IMOCTPOUTh CHUCOK BO3MOKHBIX
PUCKOB C YKa3aHMEM Ha3BaHHUS W OIMCAHUS PHUCKA; IPOBECTH AHAJIU3 PUCKOB; OIUCAThH
CTPATEruI0 IIAHUPOBAHUS PUCKOB.

Tabnuna 5.6 — nnuBuayanpHbIe 3aJaHUS

Ne | IlpenmerHast o61acth Knace C

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 ToproBoe npeanpusitue B2C

6 ITopran B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

8 Beicuiee yueOHoe 3aBe/ieHIE NC ynpaBneHus
9 Wndpactpykrypa npeanpustus CIIIP

10 | AnnapatHas UHQPACTPYKTYpa NPEANPUATHS DKcIepTHas CUCTeMa

Conep:xanue oT4yeTa

[To BeImonHEHHOUW paboTe cocTaBisercs OoT4eT. OTYET BBINOJIHSAETCA B AJIEKTPOHHOM
Buze. I1o BeIMOMHEHHOMY OTYETY MPOBOAUTCS 3alUTa Ja00paTOPHOI pabOTHI.

Otuer mo nabGopaTopHO pabOTe HOMKEH COCTOSTh M3 CIEAYIOUIMX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4acTh: KpaTKO€ ONMCAaHME Iiesied NpoekTa. BBogHas yacTh oTueTa AOJDKHA
BKJIIOUATh IIYHKTBI:  YCJIOBHE 3aJaud; IOPSJIOK BBINOJIHEHUS; IPOrpaMMHO-aNIapaTHbIE
CPEJICTBA, UCTIOJIb3yEMbIE MPU BHIMOIHEHUH PAOOTHI.

- OCHOBHasi yacTb (omucaHue paboOThl): oONUcCaHHe WH(POPMALMOHHON CHUCTEMBI,
BpEMEHHAasi W CeTeBas JuarpamMmbl YIpaBieHHs mpoekToMm pazpabotku WC; nuarpamma
pacnpeiesieHus] yYaCTHUKOB TIPYMIBbI IO 3TalaM; CIIMCOK PUCKOB; aHAIM3 PHUCKOB; CTPATETHs
IJTAHUPOBAHUS PUCKOB.

- 3aKJIF0YeHHE (BBIBOJIBI);

- CIIMCOK UCIOJb30BaHHON JTUTEPATYPHI.

3ammTa oT4yera 1o JabopaTopHOil paboTe 3aKIIoYaeTcs B MPEAbIBICHUN MPENOIaBaTeto
MOJIyYEHHBIX PE3yJIbTaTOB B BUJE (aiiia U JEMOHCTPALUU MOJIyYEHHBIX HaBBIKOB IPU OTBETAX
Ha BOIPOCHI MPENOIaBATENS.

KoHTpoJibHBIE BONIPOCHI

1. Vnpasnenue puckamMu TPy MIPOCKTUPOBAHUK TPOTPAMMHOTO MIPOIYKTA.
2. [Iporecc ynpaBiaeHUs pUCKaMH.
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3. KoHTpoNbHBIE OTMETKH ATAIlOB PadoT.

4. lnarpamMmbl IPOLIECCOB U BPEMEHHBIE AUATPAMMBI.

5. BpeMeHHBIE 1 CEeTEeBbIC TUarpaMMBI.

6. Pactipenienenre NCOMHUTENEH IO dTAaniamMm

7. Turbl pUCKOB, KOTOPIE MOTYT OKa3aTh BIIMSHUE HA JAHHBIA IPOCKT
8. Cxema mporiecca ynpaBiIeHUsI pUCKaMHU

9. Pe3ynbTaThl aHANIN3a PUCKOB

6. VYUEBHO-METOJINYECKOE U THOPOPMALIMOHHOE OBECITEYEHUE
JTACIHATLITAHBI

6.1. IlepeyeHb OCHOBHOI 1 JONMOJIHUTEJILHOM JUTEPATYPbI, HEOOXOAUMOI 1JIs1
OCBOEHMS JHCIHIIIMHBI

6.1.1. [lepevyeHb OCHOBHOII JTUTEPATYPHI

1. Anekcannpos, J[.B. UHcTpymMeHTanbHBIE CpecTBAa UHPOPMALIMOHHOTO MEHEI)KMEHTA.
CASE-TexHOIOTMU | pacrpeeieHHble MHQOPMAlMOHHBIE CHUCTEMBI: Y4eOHOe mocobue /
J.B. AnexkcannpoB. - M.: ®unancel 1 ctatuctuka, 2011, - 225 ¢. - ISBN 978-5-279-03475-8; To
xe [Daexrponnsrii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=85069.

2. Abpamos, I'.B. IlpoextupoBanue HMHPOPMAIMOHHBIX CHCTEM: y4debHOe mocobue /
I'.B. A6pamoB, W.E. MensenkoBa, JI.LA. KopoOoBa. - Boponex : Boponexckuii
rOCy/IapCTBEHHBI YHUBEPCUTET WHXKEHEPHBIX TexHojoruil, 2012. - 172 c. : un.,rabu., cxem. -
ISBN 978-5-89448-953-7; To ke [Dnexkrponnsiii pecypc]. - URL: http:/ /biblioclub.ru/
index.php? page= book&id = 141626.

6.1.2. [lepeyeHn AONMOTHUTEIbHOMN JIUTEPATYPHI

1. Ky3uenos, C.M. Nudopmanronnsie TexHonoruu: yueoHoe nocodbue / C.M. Ky3nenos.
- HoBocubupck : HI'TY, 2011. - 144 c. - ISBN 978-5-7782-1685-3 ; To xe [DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228789.

2. Kypunta O.B. OCHOBBI NpOrpaMMHPOBAHUS W AITOPHUTMHU3AIUHN [ DIEKTPOHHBIHN
pecypc]: npaktukym/ Kypunta O.B., Munakosa O.B., IIpockypun JI.K.— DnekTpoH. TEeKCTOBbIE
JaHHble.—  BopoHex: BoOpoHEXCKHI TOCyZapCTBEHHBIM  ApXHUTEKTYPHO-CTPOUTEIbHBIN
YHUBEPCUTET, 9BC ACB, 2015.— 133 C— Pexum JOCTyIa:
http://www.iprbookshop.ru/59123.— 3BC «IPRbooks».

6.2. IlepeueHb y4eOHO-MeTOAUYECKOI0 00ecIeYeHNsI CAMOCTOSITeIbHOM pPadoThI
o0yyauuxcsi Mo JUCHUNJINHE

1. Meronuyecknue yka3aHUs K BBIIOJHEHHUIO Ja0OpaTOpHBIX pabOT MO AUCLUILIMHE
«MonenupoBaHue HHPOPMAIIMOHHBIX CUCTEM 00pabOTKH LIU(PPOBOTO KOHTEHTA.

2. Meroanyeckue peKOMEHIALMU Ul CTYJEHTOB IO OpPraHU3allMd CaMOCTOATENbHOM
paboThl MO IUCHMIUIMHE MojaenupoBaHue WH(POPMALMOHHBIX CUCTEM 00pabOTKU LU(POBOTO
KOHTEHTAa».

6.3. [lepeuens pecypcoB HHGPOPMAIHOHHO-TETIEKOMMYHUKANIMOHHON ceTH
I/IHTepHeT, HCOﬁXOZII/IMI)IX OJISA OCBOCHUSA JUCHUITIIMHbBI

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

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

3. Dnekrponnas oudmuorexka CK®YV.. http://catalog.ncstu.ru.

4. l'ocynapcTBeHHasi myOnu4Hasi HayyHO- TexHudeckas OubOnuortexka Poccuum. (I'TIHTH
Poccun). www.gpntb.ru.
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Ipuiaoxenune A
TEXHUYECKOE 3AJIAHUE

Ha pa3pabotky UC «Cucremarn

OOume cBeneHus

1.1. HaumeHOBaHUE cUCTEMBI

Amnanutudeckas ”HGopMmauonHas cucrtema «Cucremay.

2.1. Ha3zHaueHue U 1iesu CO3JJaHUs CUCTEMBI

Cuctema «Cucremay npenHazHavyeHa il HHPOPMALMOHHOTO 00ECTIeYeHHs MPOIECCOB,
KOTOpbIE TPOMCXOJAT Ha Kadeape CBSI3aHHBIX C Y4eOHO-METOAMYECKOH, HaydHOM,
0O0IIeCTBEHHOH, OpraHU3alMOHHO-METOIMYECKON U BOCITUTATEIBHON paboTOM.

XapakTepucTiuka 00beKToB HH(OpMaTH3aLuU

3.1. Kpartkoe onucanue paboTsl Kadeaps

K ocHOBHBIM HarpaBieHUsIM paboThl Kadeapbl OTHOCSATCS:

- YueOHo-MeToquyecKkas padbora;

- Hayunas paborta;

- Opranu3aMoHHO-METOInYecKast padoTa;

- Pabora co cryneHTaMu 3a04HUKaMU;

- OOwecTBeHHas padoTa;

- BociuratenpHas pabora.

3.2. Onucanue 00beKTOB HH(POpPMATHU3ALNH

K ocHOBHBIM 00beKkTaM HH(POPMATH3AIMHA CUCTEMBI OTHOCSTCSI:
Kadenpa

- HanmenoBanue xadenpot

- QakynbTeT, K KOTOPOMY OTHOCUTCS Kadeapa

- Be6-caiit kadenpsr

- 3aBenyromuii kadenpoi

3.2.1. YuebHO-MeTon4eckas paboTa

[1nan yueGHO-MeTOIMUECKOM pabOThl Kadenpsl
- YueOHBbIN To]

- 3aBenyronuii kKageapon, COCTaBUBIINI TUTaH
- Kadenpa

Tema a1 yaeOHO-METOAMYECKON paboThI

- HazBanus pabot

- Cpok# UCTIOJTHEHUSA

- OTBETCTBEHHBIE 32 BBITOJHEHHE TEMbI

TpeboBanus k nHPOPMAIIMOHHON cUCTEME

4.1. ba3zoBble MPUHIMIIBI pa3pabOTKU MOJICUCTEM

IIpu npoekTupoBaHUM M pazpabOTKe MOJCHCTEM JOJKHBI MCIOIB30BAThCS CIEIYIOIINE
0a30BbIE€ IPUHIIUIIBIL:

- Uckirouenue nyonupoBaHus BBOAAa MHPOPMALIMU U MOBBILICHUE €€ JOCTOBEPHOCTH, 3a
CYET OTOXK/IECTBJICHHS paHee BBEACHHON HH(OpMaIuy;

Cucrema 10JDKHA YAOBIETBOPATDH CIAEAYIOIIMM TPEOOBAHUSIM:

- [lons3oBatenbekuii HHTEPPENRC CUCTEMBI TIOJDKEH OBITh CHOPMHPOBAH B COOTBETCTBUU
C HaBBIKAMH U TPOQHIIEM MTOJIb30BATENCH;
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CucreMa oKHA COCPKATH:
- CpencrBa noucka uHpopmarmm;

Bpi0op mpUKIQAHOTO MPOTrPaMMHOIO OOECHeueHUs] CHCTEMBl JOJDKEH YAOBJIETBOPATH
CIEAYIOLIUM KPUTEPUSIM:
- MnTerpanus ¢ 6a3amMu JaHHBIX, TOAIEp)KUBatomuX Web-TexHonoruu;

4.2. TpeOoBaHUS K apXUTEKTYPE CUCTEMBI.
Apxurektypa cuctembl «Cucremay SBISETCS TPEX3BEeHHOW. B kauecTBe KIMEHTCKOTO
MIPUJIOKEHUS BHICTYNAET CTaHAapTHBIN BeO-Opaysep.

4.3. TpeboBanus K criocobam M CPeCTBAM CBSI3U IS HHPOPMALMOHHOTO 0OMEHa MEX 1y
KOMIOHEHTaMU (MoIy1siMu) CHUCTEMBI

[Toxcucrempl TOMKHBI B3aMMOJEHCTBOBATh B NPEAEIAX €IMHOM KOMIIBIOTEPHOW CETH
(MuaTeprer/MHTpaHeT), B KOTOPOM MPOUCXOAUT BECh 0OMEH HH(pOpMAITUCH.

4.4. TpeOoBaHUS K XapaKTEPUCTUKAM B3aUMOCBS3EH CHCTEMBbI CO CMEKHBIMH CHCTEMaMH
CMeXHBIMA CUCTEeMaMH Uil HWH(DOpPMAIMOHHOW CcUCTeMBbl «CHCTeMay SIBJISTFOTCS:
«Cucremaly,

4.5. TpeboBanus Kk pexxuMaM (HyHKIIMOHUPOBAHUS MTOJCUCTEMBI
Pa3zpabarpiBaemasi cuctema A0bkHA (yHKIIMOHUpPOBATH 24 4aca B CyTKH, 365 nHel B

TOfy...

4.6. TpeOoBaHMs K TTOJIB30BATEIISIM

Cucrema nojpasyMeBaeT YeThIpe THIA M10JIb30BATENS:

- COTpyIHUK — UMEET AOCTYI K MPOCMOTPY OOIIMX JaHHBIX MO CBOEH Kadenpe, a Takke
K MPOCMOTPY U PEIaKTUPOBAHUIO JIMUYHBIX JIAHHBIX, UMEET BO3MOXKHOCTH ;

4.7. TpeboBaHus MO SPrOHOMHUKE U TEXHUYECKOM ICTETHKE

OCHOBHBIMU TpeOOBaHUSIMHM [0 SPrOHOMHKE M TEXHHYECKOH O3CTETHKE SIBIISETCS
aJICKBaTHOCTh BPEMEHHU PEAKIIMA MOJYJEH CHCTEMBI Ha CIIOKHOCTBH 3arpoca TOJIh30BaTeNs K
6a3aM JaHHBIX:

- [Ipu BBITIOJTHEHNH CTaHIAPTHBIX 3aIPOCOB TOJIH30BATEINb JOKEH padoTaTh ¢ CHCTEMOM
B PEAJIbHOM PEKUME BPEMEHH;

4.8. TpeboBaHMs K YMCIEHHOCTH M KBAJU(UKALMU [EPCOHANA CUCTEMbI U PEXUMY €ro
paboTHI.
KBanuduxarnus nepconana, mops1oK €ro NoAroTOBKM U KOHTPOJIb 3HAHUI U HaBBIKOB.

4.9. TpeboBaHus K 3amuTe HHOOPMAITMK OT HECAHKITMOHUPOBAHHOTO JIOCTYTIA.

Pa3pabatpiBaemasi cucrema JO/DKHA 00NaAaTh CHEIUATU3HPOBAHHOW TMOJICHCTEMON
pasrpaHUYeHHs] JOCTyna K WHGOPMAIMOHHBIM pecypcaM, (YHKIHOHUPYIOIIEH Ha OCHOBE
CHCTEMBI MOJIb30BaTelIel U MOJIb30BATEIbCKUX TPYIII.

4.10. TpeboBaHus k 0OMEHY TaHHBIMU
-O0OMeH mJaHHBIMH JIOJDKEH TPOUCXOAWTH 1O ceth B cpeze Intranet/Internet ¢

nojyiepkkoi mporokosa TCP/IP;

4.11. TpeOoBaHUs K BHEIIHEH Cpesie CHCTEMBI
Cepsep 0a3 AaHHBIX WU CEpPBEP MPUIOKEHUH TOJDKEH 00eCIIeunBaTh!
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4.12. TpeboBaHUs K XpaHEHUIO TAHHBIX
baza nanubix «CrcteMay JT0JDKHA COAEPKaTh CIEAYIONINE TaHHbIC:
- JlaHHBIC O TUTAHUPOBAaHUH YU4EOHO-METOINYECKON paboTHI;

4.13. TpeboBaHUs K OTIAEIBHBIM MOJICHCTEMAM

4.13.1. YuebHo-meToanueckas padbora

DyHKIIUY 3aBeAyroIero kadeapoi

- Cozmanue 1uiaHa y4eOHO-METOJMYECKO paboThl Ha y4eOHBIH ceMecTp, 3alOoJHEHUs,
pPEeIaKTUPOBAHUS U yaJCHUS TaHHBIX TUIaHAa;

CocraB u cozepkanue padort 1o co3aanio CUcTeMsl
Paspabotare Monens B/, HO3BOISIONIYIO XpaHUTh U 00padaThIBaTh BcEe HEOOXOMMEIE. . .

HpI/IGMO-CI[aTOtIHI)Ie ncnbiTanuss CHCTEMBI
ITocne 3aBCPIICHUA BCCX pa60T 10 pa3pa60TKe KOMIIOHCHTOB, HaCTpOﬁKe noaACHUCTEM H

BHeceHre KOPpPEKTHPOBOK B IPOrPAMMHBIM MPOAYKT, CBSI3aHHBIX C ONIMOKaMu B
Cucreme
Bce ommbku, koTopsie OyAyT BbIsIBIEHBI B padoTe CucTeMbl B TedeHUH 12 MecsIeB

TectupoBanue
[Tepen cnaueit Monyneit 1 Komnonent 3aka3uuky Jyisi BBISIBICHUS BO3MOXHBIX COOEB B
pabore

[Topsinok koHTpoJIst ¥ prueMKH CUCTEMBI

JIst mpoBEpKH BBITIOJTHEHUST 3a/laHHBIX (QYHKIUH CHCTEMBI, OMpeneeHUus] U TPOBEPKHU
COOTBETCTBUSI TpeOoBaHMSIM T3 KONUYECTBEHHBIX W (WJIM) KAYECTBEHHBIX XapaKTEPUCTHK
CucTembl, BBISIBJICHUSI U YCTPAHEHUS HEJAOCTATKOB B JeHCTBUAX CHCTEMBI U B pa3pabOTaHHOMN
JOKYMEHTAIMHU, TMOATATHOTO KOHTPOJSI HaJ XOAOM pa3palOTKH JIOJDKHBI OBITH MPOBEICHBI
CIIEAYIOIIME BUAbI UCIIBITAHUM:

- [IpeaBapurenbHbIe;

IIpouenyps! TECTUpOBaHUSA U KOHTPOJIS KauecTBa

[Ipy mpoBeneHUM HCIBITAHUNA JOKHBI HCIIOJIB30BAaThCS CIIEAYIONIME THUIBI MPOLETYP
TECTUPOBAHUS U KOHTPOJIS KayeCcTBa:

- QyHKIMOHAIIBHOE  TecTUpoBaHMe -  TectupoBanue IO Ha  cooTBeTcTBUE
(GYHKIIMOHATIBHBIM CHEIUPUKALUAM;

O6mue TpeboBaHUs K MpueMKe padboT
Cpoku U MeCTO MPUEMKH, MOPAJOK MPUEMKH PaOdOT OMPENENsIOTCS B COOTBETCTBUHU C
HacTosmmuM T3.

TpeboBaHust K TOKYMEHTUPOBAHHIO

12.1. TpeGoBaHuUs K IPOEKTHOIN TOKYMEHTAIIUU

CoctaB W KOMIUIEKTHOCTh IPOEKTHOM JOKYMEHTalMd JOJDKHAa COOTBETCTBOBATh
tpeboBanusim 'OCT 34.201-89.

[lepeuenpb JOKyMEHTAIIMH 110 CO3/IaHUIO CUCTEMBI BKIIIOUAET:

- Onucanue nHdopmamonHoro odecrneyenus cucremsl (I15);
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MUHUCTEPCTBO HAVKU U BBICIHIET'O OBPAZOBAHNUS POCCUNCKOU
®EJEPALINN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXXJIEHME BBICIIEI'O OBPA3SOBAHNS
«CEBEPO-KABKA3CKUI ®EJEPAJILHBI YHUBEPCUTET»
[Tsaturopckuit unctutyt (punmmnan) CKOY

MeToanueckue yKa3aHus
10 BBIMOJIHEHUIO CAMOCTOSITENIBHBIX padoT
no gucuunianae «MOJAEJIUMPOBAHUE UHOOPMALIMOHHbLIX CUCTEM
OBPABOTKHN HU®POBOI'O KOHTEHTA»

JUTSL CTYZICHTOB HaMPaBJICHHS TIOJTOTOBKH
09.03.02 MadopManmoHHBIE CUCTEMBI U TEXHOJIOTUHA

[TsTuropck
2026
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BBEJEHUE

Metoauyeckie pEeKOMEHIAIMH  COJepKaT IepeyeHb TeM C  BOMpOcaMHu  JUis
CaMOCTOSITENIbHOM ~ MpopabOTKH, TepedyeHb MPaKTUYeCKuX padoT ¢  BOIpocaMu s
CaMOCTOSITENILHOM MPOPaOOTKH, MaTEpUa IS MOATOTOBKU KOHTPOJILHOU PabOTHI.

MeTtoauyeckue yKazaHus IMOCBSIIEHBI Kypcy «MoaenupoBaHue HHPOPMAIIMOHHBIX
cucteM 00pabOTKH IMU(PPOBOTO KOHTEHTA». YTPABIAThH JOJIBMHU CIOKHO. YTIPABIATH JIFOJIbMHU
3¢ (peKTUBHO — HEUMOBEpHO CIOKHO. [lodTOMy MBI M300peTaeM U CMEIIMBAaeM pa3HbIe
MPAKTUKH, aJTOPUTMBI U TEXHOJOTHH KOHTPOJIS, OILCHKH pe3yabTaToB Tpyaa. llepexomum
OT yCTapeBUIMX METOJUK K HOBBIM, CTapaeMcsi y4eCTb BCE HIOAHCHI U PUCKH, TPATHUM BpeMs
U pecypchl Ha TUIAHUPOBAHUE BMECTO pabOTHI 0 HAKATAHHOM.

W3 MHOXECTBa METOJIOJIOTHI HY)KHA OJIHAa ONTHMaJIbHAas M HACTPOCHHAS JIMYHO IOJ Hac
v Haml TipoekT. OJHO JEN0 BBIMOJHATh NIA0JOHHBIC 3a/Ja4d CTPOTO IO CKPUNTAM W3 KHUTH,
Ipyroe — METOJIOM Tpo0 U omMOOK BBIPAOATHIBATH CBOM CHEIHATbHbIE HHCTPYMEHTHI IS
ydeTa IpUOPUTETOB KoMiaHuu. [1oaTomy npoekTHbIi MeHekMeHT (PM), To ecTh MeTOI0I0THSI
yIpaBiIeHUs] KOMIIAHUEH C JeleHueM Bced paboThl HA MPOEKTHI, CTAHOBUTCA MOMYISPHBIM
BO BCEX OTPACIIAX.

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

HcTopryeckn Bce HAYaIOCh C TOTO, YTO B IEpHOJ] iepecTpoiiku 90-X TOI0B cama JIOTHKA
BeJieHUs] Ou3Heca Oblla HapylleHa HACTONBKO, YTO TOIBITKH TMOCTPOUTH HOBYIO paboOuyro
KOHIIETIIUIO YIIPABICHUS B MIJUICHHYM CO3/aJT TEPMHUH «KOMITaHUS-OTHOAHEBKay. KoHmenmmn
TaKUX KOMIIAaHUI TPOBEPsUIMCh Ha MPOYHOCTh U TONbKO oaHa W3 10 koMmaHuii cyiiecTBOBala
o6ompme momyroma B 2000-x. [lapammenbHO oOCTaBaJUCh MHOTOJETHHE — MPEIANPHUSATHS,
KapAMHAIEHO MEHAACH KaXKIbIe JIET 5 4TOOBI BBIKUTH B TIEPHO]I TIEPEMEH.

B 2010-x nHOpManMOHHBIA B3pbIB UHTEPHETA Clieiall JOCTYIHOW BCIO Pa3pO3HEHHYIO
0a3y HapabOTOK EBPOMEHCKOTO U aMepHKaHCKOro OuzHeca. M3 TOHH MONE3HON U MYCOPHOM
WH(OPMAIIUU BPOJIC «YTO TAKOE YIPABJICHHUE MPOCKTAMHU U COBPEMEHHBIM MEHEDKMEHTY, «KaK
pacmpenensiTth  O0S3aHHOCTH,  MPABWJIBHO  MPEAYrajablBaTh W COKpalaTh  PHUCKU»
NPEIMPUHAMATEIN JO CUX T[Op BBIOMPAIOT KPYNMUIBI 3HAHWH, NPHMEHUMBIX HWMEHHO
B UX KOMITaHUSX.

Celfyac MBI CIIEIIM B HOBOCTSIX KaK MPUOBLIbHBIE KOPIOPALMKA PACTYT U PACIaaloTCs
Ha TI0JIpa3/IeJICHUS, IOKYIIAIOTCS U MIEPSKUBAIOT CTPYKTYPHBIC CIUSHUSA. 32 KOKIBIM aKTOM
KYTUTA-TIPOJIA’KU OT/IeNIa KPOETCs CIIOKHAS CETh MPOEKTOB (Ta/HKEThI, MPUIIOKEHUS, PACIITHPEHUS
JUIsE Opay3epoB), CBS3aHHBIX I10 pa3HBIM KpHUTepusM. Korjga MEHSIOTCS KPUTEPUH, MEHSETCS
JIEJICHUEe MPOEKTOB Ha rpynmbl. FIMEHHO M3MEHEeHHe TpyNImUpOBKH U coobmaoT HaMm B CMU.
BHyTpH e KOMITAaHUY TIPOA0KAIOT paboTaTh, a MPOSKTHI BEAYTCS HEMIPEPHIBHO.

IT project management (PM)— »53T0 nucHMIUIMHA, YTO OOBEIUHSCT TPOICIYPHI,
MIPUHIIMITEI ¥ TIOJTUTUKY BeJeHHs On3Heca. OHA pYKOBOJHT ITPOSKTOM OT Pa3pabOTKH KOHIICTIIIAN
JI0 3aBEPIICHHSI IPOCKTA.

O6mmit  (PyHKIIMOHAIBHBINA) ¥ MPOEKTHBIA MEHEHKMEHT OTIWYaeTCs TEeM, 4YTO
(GYHKIIMOHATBHBIA MEHEKMEHT cTabuiieH. Ero mens: moaaepxaTh U MPUYMHOXHUTH Ka4CTBO U
3¢ (PEeKTUBHOCT, TPOTPAMMHOTO TIpoJyKTa. EcTh oTpabGoTaHHBI 1m1a0JI0OH, OH padoTaer
MOCTOSTHHO. [[pOEKTHBINM MEHEKMEHT U3MEHYHB. Lleb MpoeKTHOro MEHEIIKMEHTA. JOCTUTHYTh
pe3ynbTaTa JII000H 11eHOH, yuuThiBas, uTo ecTh deadline.
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[IpuumHO¥ mepexoma oOT o0mIero MeHekMeHTa K PM  wamie Apyrux CTaHOBHTCS
HA/IGKHOCTh — BMECTO OTHOCHTEIBHOM aOCTPaKTHOM MEPCHEKTHBBI K MpPEACcKa3yeMbIM
pe3yJbTaTaMm.

MexnynaponHas  Accoumauus — YnopasineHnus — Ilpoexkramum  (IPMA)  mposena
UCCIIeIOBaHME, IO pe3yjbTaTaM KOTOPOrO HOBBIM MOJIXOA CIKOHOMHUT BaM okojio 20-30%
BpeMeHu u 15-20% pecypcos.

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

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

Vnpasienne MUT-npoekramMu BKJIOYaeT B ceOs KypUPYIOLIME 3a7ayd I10 YCTaHOBKE
000pyIOBaHUSI W MOJICPHU3AIUKN CETH, pa3pabOTKe MPOTrPaMMHOIO OOECIeUeHUs, CO3IaHUI0
BUPTYaJIbHON Cpebl M 00JaUHBIM BBIUMCIIEHUSM, CUCTEMaM YIIpaBJICHUS JaHHBIMU M Ou3Hec-
aHaJIUTHKE, BHenpeHue apyrux UT-ycmyr.

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

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

2. Utepanmonnsiii. COBpeMEHHBIN IMOAXO0Jl, B KOTOPOM pacmmmpeHue (pyHKIroHaa
pa3pabaTblBa€MOro IMPOrpaMMHOIO OOECNEYeHHs C KaXJbIM HOBBIM BBITYCKOM B paMKax
IIPOEKTA.

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

1. HEJb 1 3AJJAYN U3YUYEHUS TUCLHUIIIAHBI

[enbto ocBOEHMSI AMCLUMILUIMHBI SIBIsSETCS (opMUpOBaHHE HaOOpa NMpOQecCHOHAIbHBIX
KoMIeTeHIMi Oyaymiero G6akanaspa mo HampasiaeHuo 09.03.02 MudopmanionHsle cucTeMbl U
TEXHOJIOTHH.

3amaun OCBOCHHUS AUCUUIUIMHBL U3yYeHHE METOAO0B MOJETUPOBaHHs WH(POPMALMOHHBIX
cucteM 00paboTKM 1M(GPOBOrO KOHTEHTA, OCBOEHME MHCTPYMEHTOB MOJIEIMPOBAHUS
UH(POPMALIMOHHBIX CHCTEM 00pabOTKH M(POBOTr0 KOHTEHTA.

2. TEMbI CAMOCTOSITEJABHOM PABOTHI

Ne Tembl HanmenoBanue tem JAUCHUIIIINHBI, UX KPATKOC COACPIKAHUC O0OneM
qacoB

Paszpnen 1. MoaeaupoBanue HHGpOPMALMOHHBIX CHCTEM

1 Tema 1. Beegenue B IT meHemxmMeHT. METOBI U CPENICTBA 42
MeHeKMeHTa B cepe IT
2 Tema 2. IHCTpyMeHTaIbHBIE CPEJCTBA MOJCIUPOBAHUS 42

MH(OPMAIIMOHHBIX CUCTEM

Paznes 2. [IpumeHeHne MeT0O10B MOJEJIMPOBAHUS
HH(POPMALHMOHHBIX CHCTEM

3 Tema 5. Horanuu IDEFO, IDEF1, IDEF3 42
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Htoro 126

3. Texnojornueckas KaprTa CaMOCTOSITEIbHOI paﬁoTbI CTyaAeHTa

Bux OO0BeM 4acoB, B TOM YHCIIE
ACATCIIBHOCTHU (aKaI[.)
Konpbl peanuzyembix CTYACHTOB Cpexcrsa u
KOMIIETCHIMH TEXHOJIOTHH KoHTakTH
OLEHKH ast pabota
CPC c Bcero
mpernojana
TeJNEM
5 ceMecTp
MK-5(U-1.1U0-2) | CamocrositensH | CobecemoBan
0€ U3yUCHHE ue
IK-6(MI-1. U2 | onarne i 73,08 8,12 81,2
[K-13(ML-1.1]1-2 HUCTOYHHUKOB
WUa-3.1/1-4)
MK-5(UI-1.11-2) ITonroroska k| 3ammura JIP
1a00paTOPHBIM
HNK-6(MA-1. UJ-2) | o 31,32 3,48 34,8
MK-13(Ma-1.1]1-2
na-3.11-4)
MK-5(MO-1.11-2) | Hanucanue 3amura
edepara/moxian OKJIama
MK-6(1-1. UL-2) | P dep 9 1 10
MK-13(MA-1.11-2
W-3.11-4)
Uroro 3a 5 cemectp 113,4 12,6 126
Hroro 113,4 12,6 126

4. PEKOMEHJIALIUH JJISI CAMOIIOATOTOBKH

4.1 IloaroroBka k Jekuusim. CamocTosiTeIbHOE M3YUeHHe JIUTePaTyphbl

Tema 1.
ba3oBblii ypoBeHb
1. PaGouwnii npoekT MHPOPMAITMOHHON CHCTEMBI. JIuCIUIIIMHA 0053aTEIbCTB.
2. Texunueckuii MpoekT HHPOPMAITMOHHOW CHCTEMBI
3. YrpaBneHue npoekToM HH(POPMAIIMOHHON CUCTEMBbI
4. KanenaapHslii aH pa3paboTku HHPOPMAIIMOHHOMN CHCTEMBI.
5. IlonsiTHE apXUTEKTYpbl MH()OPMAITMOHHON CHCTEMBI
6. OTKpbITast apXUTEKTypa HHOOPMAITHOHHBIX CUCTEM
7. CucteMHasi HH)KEHEpHsl: TOUKA 3pEHHS U XapaKTEPUCTUKU TOUEK 3PEHHS
8. MHOXEeCTBEHHOCTh TOUEK 3PEHUS IIPH pa3padoTKe HHPOPMAITMOHHOW CHCTEMBI
9. Xapakrepuctuku HHGOPMALMOHHON cuCTeMBbl. IHTepakTHBHOCTS, usability
10. IIpumeHeHEe HHCTPYMEHTOB MOJICIIMPOBAHUS HHPOPMAIIMOHHBIX CHCTEM.
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I[HoBbIIEHHBIH YPOBEHD

1. IlpumeHeHe HWHCTPYMEHTOB pa3pa0dOTKu  HHPOPMAIIMOHHBIX  CHUCTEM. SI3BIK
IPOrpaMMUPOBaHUs, OJIOK-CXeMa, JOKYMEHTUPOBAaHUE, CPEACTBA pa3pabOTKU aJropUTMUYECKas,
3¢ (HEeKTUBHOCTH AITOPUTMA

2. Yrpasnenue TpeOoBaHHsIMU K HHPOPMAIIMOHHOMN CHCTEME

3. Buapl TpeOoBaHuMii K MH(POPMALMOHHOW CcHCTeME: (YHKUIMOHAIbHbIE TpeOOBaHUS,
He()YHKIIMOHAJIbHBIE TPEOOBAHUS.

4. CoiicTBa TpeboBaHU K HHPOPMAIIMOHHOM CHCTEME: SICHOCTh U HEJABYCMBICIIEHHOCTb,
MOJIHOTa M HENPOTUBOPEYHBOCTh, HEOOXOAUMBII YpOBEHb JETaIU3alUU, MPOCICKHUBAECMOCTD,
TECTUPYEMOCTh U TIPOBEPSIEMOCTh, MOIUPHUIIUPYEMOCTD.

5. ®opmanmzanus  TpeboBaHuii K uWHOOpMarmoHHOW cucteMe. I[lukim pabGoTel C
TpeOOBaHUSIMU

6. [TonsTre KOHMUTYPAIIMOHHOTO YIIPABJIEHUS TPOEKTOM UH(GOPMAIIMOHHON CUCTEMBbI

7. YnpasneHue BepcusMu nHpopMalnoHHou cucteMsl. [lonsaTue "BeTku" nmpoekra

8. Ynpasnenue cOopkamu npu pa3padoTke HHOOPMAMOHHONW CUCTEMBbI

9. CpenctBa BEpCHOHHOTO KOHTPOJIS MH()OPMAIIMOHHON CHCTEMBI

10. Enuaunsl KoHGHUTypanmoHHoro yrnpasienus. [lonstue baseline.

Tema 2.
ba3oBblii ypoBeHb

1. IlpuHIUIIEI BepU(UKAIUNA U TECTUPOBAHUS

2. Bepudukanus u Banuaanus NporpaMMHBIX TPOAYKTOB

3. IloHsiTHE TECTUPOBAHUS MPOTPAMMHBIX CPEICTB

4. Metonbl BepupuKanuu 00beKTHO-OPUEHTUPOBAHHBIX IPOTPAMM

5. KauecTBo 1 HaIe’)KHOCTH MPOrPaMMHOI0 00€CIIEUEHUS

6. [Tpoduau OTKPHITEIX HHPOPMAITMOHHBIX CHCTEM

7. OyHKIMOHAIbHBIE M TEXHOJOTMYECKHE CTaHAapThl pa3pabOTKU IPOrpaMMHBIX
KOMIIJIEKCOB

8. IlpuHIMITBI OpraHU3ayy MPOSKTUPOBAHKS U TIPOTPAMMHBIX KOMIUIEKCOB

9. 3agaum obecrevyeHus: KauecTBa MPOrpaMMHBIX KOMIIOHEHTOB

10. Metoabl nccie0BaHUS KQ4ecTBa MPOrPAMMHBIX KOMITOHEHTOB

IHoBbIIEHHBIN YPOBEHD
. @YHKIMOHAIbHBIE U TEXHOJOTHYECKHE TPeOOBAaHUS K TPOrPaMMHBIM KOMILJIEKCAaM
. ApXUTEKTypa IpOrpaMMHBIX KOMIUIEKCOB Ui MH(OPMATHU3ALUN TTPETPUATHH,
. CTanaapThl NpOEKTUPOBAHUS TPOTPAMMHOTO 00ECTICUCHUSI
. Cranzaptsl pa3pabOTKU IPOrpaMMHOT0 00ecreueHHsI
. MeTtonbl pa3paboTKu MPOrpaMMHBIX KOMIUIEKCOB JUIsSl peIIeHHsI TPUKIIQAHbIX 33734
. MeTo1p1 OLIEHKH CII0KHOCTH aJITOPUTMOB U MPOTpaMM
. Meronbl TecTUpOBaHUS U JOKYMEHTUPOBAHMS TPOIPAMMHBIX KOMILJIEKCOB
. OcHOBHBIE COCTaBHbIE MH(POPMAIIMOHHOW CUCTEMBI U UX XapaKTEPUCTHKA.
. MHOrOoypoBHeBas apXUTEKTypa HH(OPMAIIMOHHBIX CUCTEM

10. MonenupoBaHue CTPYKTYpbl HH(DOPMAITMOHHBIX CHCTEM, BHABI MOZENEH, UX

Ha3zHaueHUe

Tema 5.

©CoNO U~ WDN P

ba3oBblil ypoBeHb

1 3aymaun obecrieyeHus HaIEKHOCTH MPOTPAMMHBIX KOMIIOHEHTOB

2. MeTo/bl UCClIeIOBAaHMSI HAZIEKHOCTH MPOTPAaMMHBIX KOMIIOHEHTOB

3. DKOHOMHUKO-TIPABOBBIE OCHOBBI pa3pabOTKH MPOrPaMMHBIX IPOJTYKTOB

4. O0BEKTHO-OPUEHTUPOBAHHOE MOJIETTMPOBAHUE, JarpamMmmbl BapHaHTOB
MCIIOJIb30BaHU.

5. MHorononb30BateNnbekass HMH(GOpMAnMoOHHasi CUCTEMa C paclpesieseHHON 0a3oi
JAHHBIX
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6. PaGouwnit mpoekT nHGpOpMaIMOHHOM CUCTEMBI. J[ucnurminHa 00s13aTebCTB.
7. Texuuueckuil mpoekT HHPOPMAITMOHHON CHCTEMBI
8. YnpaneHnue npoekToM HH(POPMALIMOHHON CUCTEMBI
9. KanenmapHslii 11ad pa3paboTKu HHPOPMAITMOHHON CUCTEMBI.
10. ITonsiTHE apXUTEKTYPHI HHPOPMAITMOHHON CUCTEMBI
IloBBIlIEHHBIN YPOBEHD

. MeTpuku kauecTBa MporpaMMHOT0 00ecriedeHHs
. CraHapTHBIN METO/1 OLICHKHU 3HAUEHUI IIOKa3aTellel KayecTBa
. Ynpasnenue kauectsoM [10
. OnTumu3zanus U peuHKUHUPUHT
. IHHOBAIIMOHHBIE TPOEKTHI.
. TectupoBanue HHPOPMAITMOHHOW CUCTEMBI
. Crangaptusanus kauecTBa THGOPMAITMOHHBIX CUCTEM
. Meronbl obecnieueHust kKauecTBa HHPOPMALMOHHBIX CHCTEM
. [lonsiTe TectupoBanusi HHGHOPMALIMOHHON CUCTEMBI. TecTHpOBaHHE YEPHOTO SIIUKA.
TectupoBaHue OEIOTO SAMIHKA

10. MHCTpYyMEHTHI TeCTUPOBaHUS HHGOPMAIIMOHHBIX CUCTEM

OO ~NOoO 0T WN -

4.2 TloaroToBKAa K JIaO0PATOPHBIM padoTam

JlaGoparopuas padora 1. TexHosorum Moae TMpoBaHusi HH(POPMAITMOHHBIX CHCTEM

1. [Ipeanoxure, KTO OBl MOr Y4YacTBOBaTh B (POPMUPOBAHUHM TPEOOBAHMUN IS
YHUBEPCHUTETCKOW CHCTEMBI PETHCTPaluy CTyAeHTOB. OOBSICHUTE, OYEMY IOUTH HEU30EKHO,
410 TpeOoBaHUs, CPOPMYIUPOBAHHBIE PA3HBIMHU JIMLAMH, OYAYT IPOTUBOPEUUBBI.

2. Pa3pabarpiBaercst cuctema [1O mns aBToMaTH3anmu OMOITMOTEYHOrO KaTajora. JTa
cucremMa OyneT cojaepkaThb MH(OPMAIMIO OTHOCUTENIBHO BCEX KHMI B OMOIMOTEKE U Oyder
noyie3Ha OMOIMOTEUHOMY TMepcoHany, aboHeHTaM W uwurtarelsM. Cucrema J0JDKHA HMETh
CpeAcTBa IMPOCMOTpa Karajora, CpelACcTBa CO3JaHMs 3alpocoB U CPEACTBA, IO3BOJISIOIINE
MIOJIb30BATEISIM PE3EPBUPOBATH KHHUTH, HAXOSIIMECS B JAHHBIA MOMEHT Ha pykax. Onpenenure
OCHOBHBIE ONOPHBIE TOUKH 3pPEHUs, KOTOPbIE HEOOXOIUMO YUECTh B CrieUU(UKAIIUN CUCTEMBI, U
MOKKUTE WX B3aMMOOTHOIICHUS, HCIIONIB3YSI TUarpaMMy HEepapXuu TOUEK 3PEHHUSL.

3. lns Tpex TOYeK 3peHHs, ONpEAEICHHBIX B CHUCTEeME OMOIMOTEYHOro KaTaJora,
YKQ)KUTE CEPBUCHI M COOTBETCTBYIOUIME NaHHBIC, KOTOPbIE OOECIIEYMBAIOTCS STUMH TOUYKAMH
3peHHs, ¥ COOBITHS, KOTOPBIE YIPABIAIOT ’TUMHU CEPBUCAMHU.

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

5. Bama xomnanus ucnonb3yeT CTaHAAPTHBIA METOJT aHaIM3a TpeboBaHui. B mporuecce
paboThl Bbl OOHAPYKWJIM, YTO STOT METOJ HE YUYHMTHIBAET COLMAJbHbIE (DAaKTOPBI, BaXKHBIE IS
CHCTEMBI, KOTOPYIO Bbl aHaIM3HWpyeTe. Bamr pyKkoBOOWTENh Jaid BaM SCHO IOHSTH, KaKOMY
METO/y aHaJM3a HYKHO ciieoBaTh. OOCyUTe, UTO BbI JOJDKHBI JIENIaTh B TAKOH CUTYAIMH.

JlabGoparopHas padora 2. UHcTpyMeHTAJIbHbIE CPeCTBA MOACJIUPOBAHUS
HH(OPMALUOHHBIX CHCTEM

1. JlaiiTe onpeseneHne MOHATUIO «BapUAHT UCIIOIb30BAHUSY.

2. Kakue TUIbI CBSI3W MOTYT MIPUCYTCTBOBATh HA AWAarpaMMe BapUAHTOB HCIIOJIb30BaHUS?

3. JlaiiTe ompejesieHue TIOHATHIO «ICHCTBYIOIIEE JTUIIOY.

4. Kakue THIbI cCOOOIIEHUI MOTYT MPUCYTCTBOBAThH HA IUarpaMMax B3auMOJIEHCTBUS?

5. JlaiiTe onpezeneHue MOHATUIO KJIAcC, 0OBEKT Kilacca.

6. Kem u a11st vero Mo>keT OBbITh UCIIONB30BaHA UarpaMMa pa3MernieHus?

JlabopaTopHasi pa6ora 3. MoaeJimpoBaHue OM3HeC-MPOIECCOB MPeIMeTHOH 00J1acTH
1. VnpasieHue mporpaMMHBIM IIPOEKTOM.

2. Ilpouecc mnanuposanus cozpanus [10.

3. KoHTpoNbHBIE OTMETKH ATAIOB padoT.
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4. JlnarpaMMBbl TIPOLIECCOB U BPEMEHHBIC THAarPaMMBI.

5. BpeMeHHbIE U CeTeBbIE TUarpaMMbl.

6. Pacnipesenenye ucriomHUTENEH 110 Taram

7. Turel pUCKOB, KOTOPHIE MOTYT OKa3aTh BIMSHUE HA JAHHBIA IPOEKT
8. Cxema mporecca yrpaBieHUs] pUCKaMHU

9. Pe3ynbTaThl aHAIN3a PUCKOB

4.3 IloaAroToBKA K BHINOJHEHHI) KOHTPOJIbHOMH padoThI

J1J1s BEIIOJTHEHUS] KOHTPOJBHBIX Pa0OT CIEyeT U3YIUTh TEOPETUICCKUI MaTepHal.
HNPUMEHEHUE METOJ10B MOAEJIUPOBAHUA UHOPOPMALIMOHHbBIX CUCTEM

[Tpobnembl, KOTOpBIE NPUXOAMTCS PEHIaTh CHEHUATNCTAM B IPOLECCEe CO3JaHUs
IpPOrpaMMHOr0 obOecrieueHusi, O4eHb CiHOoXHBL. I[lpupoma sTux mpoOneM HE Bcerga sCHa,
0coOeHHO ecnu pas3padarbiBacMas NpPOTrpaMMHas CHUCTEMa HWHHOBAIMOHHas. B wacTtHOCTH,
TPYOHO 4YETKO OMHCaTh Te JEHCTBUS, KOTOpbIE MOJKHA BBINONHATH cucTteMa. OmucaHue
(GYHKIMOHATIBHBIX BO3MOXXHOCTEH W OTpaHUYEHHH, HAKIAaJbIBAEMBIX Ha CHCTEMY, Ha3bIBACTCS
TpeOOBaHUSIMU K TOU CHCTEME, a caM Ipoiecc GOPMUPOBAHUS, aHAIHN3a, JOKYMEHTUPOBAHUS U
IIPOBEPKHU ATUX (PYHKIIMOHATIBHBIX BO3MOYKHOCTEN U OrpaHUYEHUI — pa3padOTKON TpeOOBaHUMA.

TpeboBanus moapa3aensiOTCs Ha MOJIb30BaTENIbCKHE U cucTeMHble. [lonb30Barenbckue
TpeOOBaHUS — ATO ONMHCAaHHE HAa ECTECTBEHHOM S3bIKe (IUTIOC MOSCHSIONIME UarpaMMbl)
(GyHKIMH, BBIMOJHAEMBIX CHUCTEMOW, W OTpAaHUYEHUN, HaKIaAblBaeMblx Ha He€. CHUCTeMHbIE
TpeOOBaHUSI — 3TO OMHCAHUE OCOOCHHOCTEW CHUCTEMBI (aPXUTEKTypa CHUCTEMBI, TPeOOBAaHUS K
napaMerpaMm oO0OpyJIOBaHHS U T.J.), HEOOXOIUMBIX A 3(P(HEKTUBHON peanu3auu TpeOoBaHuUl
TIOJIb30BATEIIS.

Pa3paborka TpedoBanmnii

PazpaboTtka TpeGoBaHMi — 3TO TPOLIECC, BKIIOYAIOIIUNA MEPONPUITHS, HEOOXOIUMBIE
JUIS CO3JIaHMsl W YTBEPXKJAEHHUS JIOKYMEHTa, COAEp)Kallero Creuu(UKauuoo CHCTEMHbIX
TpeOoBaHuil. Pa3znnuaioT yeTblpe OCHOBHBIX 3Tara mpolecca pa3padoTku TpeOoBaHMI:

- aHaJIM3 TEXHUYECKOW OCYIIECTBUMOCTH CO3/IaHUS CUCTEMBI,

- opMUpOBaHUE U aHATN3 TPEOOBAHMIA,

- cnenu@uIUpoBaHUe TpeOOBaHUI U CO3/1aHUE COOTBETCTBYIOIEH TIOKYMEHTAIINH,

- aTTecTalusl 3TUX TpeOOBaHUI.

Ha pucynke 1.1 moka3aHbl B3aWMOCBSI3M MEXIYy OSTUMHU dTallaMd M PE3yJIbTaThl,
COTIPOBOXIAIOIITNE KaXKIBIH ATall Mpoiiecca pa3padOTKU CUCTEMHBIX TPeOOBaHUH.
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AHanus

OCYLECTBMMOCTH
DopMupoBaHue
W aHanus
TpebosaHun
4 CrneundmumpoBaHue
TpeboBaHui
Ortyet 06

OCYLLeCTBUMOCTH

CO3[aHUA CUCTEMBI v Atrectauna
TpeboeaHui

Mogenu cuctemsl

A 4

Monb3oBaTensckue
W CUCTEMHBIE
TpeBoBaHua

\ 4
HokymeHTayma co
cneyndukayvei
TpeboeaHWi

YV

Pucynok 1.1 - TIpomecc pa3paboTku TpeOOBaHUN

Ho mockosibKy B mporecce pa3pabOTKH CHCTEMbl B CHIIy Pa3HOOOpa3HBIX MPHYUH
TpeOOBaHUS MOTYT MEHATHCS, YIpaBIEHHE TpPEeOOBAaHUAMH, T.€. NPOIECC YIPaBICHUS
U3MCHCHHUSMH CUCTEMHBIX TpPEOOBaHWH, SBISAETCS HEOOXOJAMMOW COCTaBHOW  4YacThiO
JeSATETLHOCTH 10 UX pa3paboTKe.

®opMHupoOBaHUE U AHAJIN3 TPeOOBAHUIT

Crnenyromm 3TanoM Imporecca pa3paboTku TpeOoBaHUM sBIsSeTCS (OPMUPOBAHUE
(onpezneneHue) U aHAIU3 TPEOOBAHUIA.

O6o0mmennas Mojenp mpoiecca (GOPMUPOBAHHUS M aHajdu3a TPeOOBaHMI TMOKa3aHA Ha
pucynke 1.2. Kaxpgas opraHuzanus HCHOJIb3yeT COOCTBEHHBIM BapMaHT 3TOM MojenH,
3aBUCSIIMNA OT “MECTHBIX (DakTOpOB”: ombiTa pabOThl KOJUIEKTHBA pa3paOOTUMKOB, THIIA
pa3pabaTbIBa€MOil CUCTEMBI, HCIIOIb3YEMBIX CTAHAAPTOB U T.1.

Havano
npoyecca

Creyndmunposaxue
TpeboBaHmit

L

A 4

{ \
AHaNN3 NpeaMeTHOM Onpegenenvie [JlokymerTauus
obnactu | | npuopureroe CHCTEMHBIX
J TpeBoBaHuit
{ 3 { 3
v e Paspewenue
Cop Tpeboeanmit pe -
NPOTUBOPEYMI
Knaccudmrauua
TpeboBami

Pucynoxk 1.2 - [Iponecc popmupoBanus u aHanu3a TpeOOBaHUN

[Ipouiecc popmupoBanus 1 aHaIM3a TPeOOBAHUI MPOXOAUT YEPE3 PsI/I ATAIOB.
1. Ananu3 npeaMeTHON 00JacTH. AHATUTHKYA JOJDKHBI M3YYUTh MPEIMETHYIO 00JIacTh,
rzie Oy/eT 3KCITyaTHPOBAThCs CHCTEMA.

69



2. Coop TpebOoBaHuiA. DTO TIPOILECC B3aUMOACHCTBUA C JHUIAMH, (OPMHUPYIOIIUMHA
TpeboBanus. Bo BpeMs 3TOro mnpouecca mpoaoInKaeTcs aHalIu3 IpeAMETHON 001acTH.

3. Kimaccudukanus tpeboanuii. Ha stom stame OecopmenHbii Habop TpeOoBaHMIA
npeoOpas3yeTcst B JOTMYECKHU CBSI3aHHBIE IPYIIIBI TPEOOBAHUH.

4. Paszpemienne mnpotuBopeunii. bes comHeHus, TpeOOBaHWS MHOTOYHMCICHHBIX JIHII,
3aHATBHIX B Iporecce GopMHUpPOBaHUs TpeOOBaHMIA, OynyT mpoTHBOpeuuBbIMU. Ha 3ToM 3Tame
OTIPENENSIOTCS U Pa3pelaroTcs MPOTHBOPEUHS Pa3IMYHOTO POJA.

5. Haznauenne npuoputeToB. B mob6om Habope TpeboBaHUi OMHU W3 HUX OydayT Oolee
Ba)XHBI, 4yeM Jpyrue. Ha 3ToM 3Tame coBMECTHO ¢ JMIamu, (HOPMUPYIOIIUMH TpeOOBaHHUS,
oTpeneNnioTcs Hanbolee BaXHbIE TPeOOBAHUS.

6. [IpoBepka  TpeOoBanmii. Ha  3TOoM  9srame  ompenmensercss HMX  IOJIHOTA,
MI0CJIEIOBATEIBHOCTD U HETTPOTUBOPEUNBOCTb.

[Tponecc hopmupoBanust 1 aHanu3a TPeOOBAHUHN ITUKINYCCKHIA, ¢ 0OPaTHOW CBS3BIO OT
OJTHOTO 3Tamna K apyromy. Llukin HaumHaeTCs ¢ aHanM3a MpPEeIMETHON 00JIacTH U 3aKaHUYMBACTCS
npoBepkoii TpeOoBaHwmii. [loHMMaHue TpeOOBaHWI TNpEAMETHONW OONACTH YBEIUYMBACTCS B
KaXJIOM LUKJIe rporecca (opMUpPOBAHUS TPEOOBAHUIA.

PaccMoTpuM Tpu OCHOBHBIX TOIXOAa K (OPMHUPOBAaHUIO TPEOOBAHMUU: METO/,
OCHOBAHHBIM HA MHO>KECTBE OMIOPHBIX TOYEK 3PEHUS, CIIEHAPUH U ATHOTpaQUUECKUi METOI.

OnopHble TOYKH 3peHHsA

[Tomxox ¢ MCHONIB30BAHMEM PA3IMYHBIX OMOPHBIX TOYEK 3pEHHS K pa3paboTke TpeOoBa-
HUI pU3HaeT pa3inyHble (OMOPHbIE) TOUKH 3peHMs Ha MpoOJIeMy U UCHOJIb3YET UX B KaueCTBE
OCHOBBI TIOCTPOCHHUSI M OpPraHU3alUM Kak Iporecca (GOpMHpOBaHUs TpeOOBaHMIA, TaK W He-
HOCPEICTBEHHO CaMUX TPeOOBaHUIA.

Pa3nuuHble MeTO/IbI IPEUIaraoT pa3Hble TPAKTOBKU BhIpakeHUd "Touka 3peHus". Touku
3pEHHs MOKHO TPAKTOBATh CIEAYIOLUIMM 00pa3oM.

1. Kak uctounuk wuH(}OpMAlMM O CHUCTEMHBIX JaHHBIX. B 3TOM ciydae Ha OCHOBe
OMOPHBIX TOYEK 3PEHUsI CTPOUTCS MOJIENb CO3JIaHMsI U HUCIOJIb30BaHUS JAaHHBIX B cucreme. B
nporecce GopMHPOBaHUST TPEOOBaHMI OTOMPAIOTCS BCEe TaKMe TOYKU 3peHHS ( ¥ HAa UX OCHOBE
OTIpeNieNAI0TCs JaHHbIE), KOTOpble OYyAyT CO3AaHbl MM MCIOJIb30BaHbI MPH paboTe CUCTEMBI, a
TaKke CrocoObl 00padOTKU ITUX JAHHBIX.

2. Kak cTpykTypa npejactaBieHuil. B 3ToM ciiydae TOUKM 3peHHs] pacCMaTpUBAIOTCS Kak
ocobasi 4acTh MOJENH CHUCTeMbl. Hampumep, Ha OCHOBE pPAa3JIMYHBIX TOYEK 3PEHHUS MOTYT
pa3pabaThIBaThCs MOJIENH "CYITHOCTh-CBA3b'", MOIETIM KOHEYHOT0 aBTOMATa M T.JI.

3. Kak monydaTenu CHCTEMHBIX CEpBHCOB. B 3TOM cilydae TOYKH 3pEHUS SIBIISIOTCS
BHEIIHUMHU (OTHOCHUTEIILHO CHCTEMbI) IOJydaTelsIMH CHUCTEMHBIX CEPBHUCOB. TOUKH 3peHHS
MIOMOTAIOT ONPEJENUTh JaHHbIe, HEOOXOUMBIE JUISl BBIMOJIHEHUS! CUCTEMHBIX CEPBUCOB MIIM UX
yIIpaBIICHUS.

Haubonee 3¢ (ekTHBHBIM MOAXO0M K aHAJU3y TaKUX CHCTEM SBIISETCS HMCIOJIb30BAHUE
BHEUIHUX  ONOPHBIX TOYeK 3peHus. Ha ocHoBe 93TOro monaxona  paspaboraH
metoa VORD (Viewpoint-Oriented Requirements Definition — omnpenenenue tpeOoBaHuii Ha
OCHOBE TOYEK 3peHms) Uit (OpMHUpOBaHHMA U aHanmu3a TpeOoBaHWi. (OCHOBHBIC O3TaIlbl
merona VORD nokasansl Ha pucynke 1.3.

1. Unentudukanmss TOYEK  3pEHHs, TOJNYYAOIIUX  CHCTEMHBIE  CEPBHCHI, U
UICHTU(UKAIHS CEPBUCOB, COOTBETCTBYIOIUX KaX10H TOUKE 3pEHHUS.

2. CTpyKTYypHpOBaHHE TOYEK 3PEHHSI — CO3JIaHHE MEPAPXUH CrPYIMITUPOBAHHBIX TOYECK
3peHust. OOIIEeCUCTEMHBIE CEPBUCHI MPEIOCTABIAIOTCA 0ojiee BHICOKMM YPOBHSIM HEpapXxuu U
HACIIIYIOTCS TOYKAaMH 3PEHUST HU3IIETO YPOBHSL.

3. JIokyMEHTHpOBaHWE OMNOPHBIX TOYEK 3PEHHUs, KOTOpPOE 3aKII0YaeTcsi B TOYHOM
OTNACAaHWH UACHTU(PHUIIMPOBAHHBIX TOUEK 3PCHUS M CEPBHUCOB.

4. OToOpakeHne CUCTEMBbI TOUEK 3pEHHsI, KOTOpast IOKa3bIBaeT CUCTEMHBIE OOBEKTHI, OII-
pellelIeHHbIE Ha OCHOBE MH(OPMAINH, 3aKJI0YEHHON B OMOPHBIX TOUKAX 3PCHMUSL.
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Pucynok 1.3 - Merog VORD

[Tpumep. PaccMoTpum ucnonb3oBanre Metona VORD Ha mepBbIX Tpex IIarax aHaiau3a
TpeOOBaHUH /TSI CUCTEMBI CHCTEMBI TIOJICP)KKH 3aKa3a M ydeTa TOBapoB B OakalieiiHOH aBke. B
OaxayeiiHOM JaBKe Ui KaKJoro ToBapa (pUKCUPYETCsl MECTO XpaHeHHs (OIpeeseHHas MojKa),
KOJIMYECTBO TOBapa M ero nocraBluK. CucTeMa MOJAEPKKU 3aKa3a M ydyeTa TOBApOB JOJDKHA
oOecrnieunBarh J00aBieHHe HHGPOpPMALlUM O HOBOM TOBape, WM3MEHEHUE WIH YJAaJeHue
uHpopManuu 00 HMeEIoUIeMCcs ToBape, XpaHeHue (noOaBieHue, HM3MEHEHHE U yJalCHHE)
UHpOpPMaLMU O MOCTABIIMKAX, BKJIIOYaroLled B ce0s Ha3BaHME (UPMBI, €€ aapec U TelaedoH.
[Tpy moMoIIM CUCTEMBI COCTABIIAIOTCS 3aKa3bl MOcTaBIIMKaM. Kaxblil 3aka3 MOXKET COEepKaTh
HECKOJIbKO MO3UIMH, B KaXKJJON MO3ULIMHU YKa3bIBAIOTCSI HAUMEHOBAHHE TOBapa U €ro KOJIMYECTBO
B 3akaze. Crucrema 1o TpeOOBaHUIO MOJIK30BaTENS (POPMUPYET U BHIAACT HA TEYaTh CIEIYIOIIYIO
CIPAaBOYHYIO HHPOPMALIUIO:

- CIIUCOK BCEX TOBApPOB;

- CIIMCOK TOBAapOB, MMEIOLUXCS B HAJIMUUY;

- CHUCOK TOBapOB, KOJMYECTBO KOTOPHIX HEOOXOAUMO MOTIOJIHUTD;

- CIIUCOK TOBApOB, IIOCTABJIAEMBIX JAHHBIM ITOCTABLIMKOM.

[lepBbiM marom B (OPMHPOBAHWUU TPEOOBAHUI SBISIETCS HIACHTU(DUKAIUS OIOPHBIX
ToueK 3peHus. Bo Bcex meronax gopmupoBaHus TpeOOBaHUN, OCHOBaHHBIX HA HCIOJIb30BAHUU
TOYEK 3PEHUs, HavyajdbHas WACHTU(HUKAIMS sBIsIeTCs HauOojee TpynHOW 3amadeil. OauH u3
HOJXO0/10B K UICHTU(UKAIUN TOYEK 3PEHUsI — METOJ| "MO3roBoil aTaku'", KOI/ia ONpeaesoTcs
NOTEHILIMAIbHBIE CHCTEMHBIE CEPBHUCHI W OpraHU3allid, B3aUMOJICHCTBYIOIIME C CHCTEMOM.
OpraHusyeTrcss BCTpeda JIML, Y4YacTBYIOIIMX B (OpPMHPOBAaHUU TpeOOBaHUN, KOTOpHIE
IpeyiaraloT CBOM TOYKH 3pEHMs. DTH TOUYKU 3pEHUS NPEICTABIAIOTCS B BHJE AHArpamMbl,
COCTOALIEH M3 psAAa KpyroBbIX oOiacTeil, 0TOOpakarolMX BO3MOXKHBIE TOUKH 3peHus (puc. 4).
Bo Bpems "M03roBoii aTaku" HEOOX0AUMO UACHTU(PUIIMPOBATH OTEHIIUAIBHBIE OTIOPHBIE TOUKU
3peHHs, CHCTEMHBbIE CEpBUCHI, BXOAHbIE JaHHble, He(PYHKIMUOHAJIbHBIE TpeOOBaHMUA,
YIPaBJISAIONIUE COOBITUS U UCKITIOUUTEIbHBIE CUTYaAIUH.

Crenyromeil cragueil mpouecca (opMuUpoBaHHMS TpeOoBaHMN OyneT HACHTU(UKAIMS
OMOpPHBIX TOYEK 3peHus (Ha pucyHke 1.4 moka3aHbl B BUJE TEMHBIX KPYroBbIX oOiacTei) u
cepBUCOB (IIOKa3aHbl B BHJE 3aTEHEHHBIX obOnacteil). CepBUCH JOJKHBI COOTBETCTBOBATH
ONMOPHBIM TOukaMm 3peHus. Ho Moryr ObITh cepBUCHL, KOTOpbIE HE IIOCTaBJIE€Hbl UM B
COOTBETCTBHUE. JTO 03HAYAET, YTO HAa HAYAJIBLHOM JTale "MO3rOBOM aTakU' HEKOTOPBIE ONOPHbIE
TOYKH 3pEHHUs HE ObUIM UACHTU(DUIIMPOBAHBI.
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Pucynok 1.4 - Jluarpamma uaeHTU()UKALUN TOUEK 3PEHHS

B  rtabmume 1.1 moka3aHo  pacmpeieNneHue ~— CepBHCOB Ui HEKOTOPBIX

UACHTU(PUIMPOBaHHBIX HAa pucyHke 1.4 Touek 3peHus. OAMH U TOT K€ CEPBUC MOXKET ObITh
COOTHECEH C HECKOJIbKUMH TOUYKAMH 3PEHUSI.

Tabnuma 1.1 - CepBHCHI, COOTHECEHHBIE C TOUKAMU 3PEHUS

KJIHMEHT  MOKynareJ IOCTOSIHH TOBap NOCTABIIM  MNpoJaBell AJIMUHHUCT
b 18171 K partop
NnoKynareJ
b
[IpoBepka  3anecenue Ilomyuenue [Tpuem 3anecenue  [Ipomaxa Hoctyn
HaJIN4us B CIIMCOK CKUJKU TOBapa B 0azy TOBapa 6aze
TOBapa KJINEHTOB JTAHHBIX JTAHHBIX
[Toxynka [lonyuenne 3aHeceHue [Teuats [IpoBepka
TOBapa uHpopmall B 0azy Yyeka CTaTUCTUKH
un JTAHHBIX
ITonyuenue Haznauenun Hoctynk  Ilepeomnpen
yeka € LIeHbI Karajory eJIeHne
LIEHBI
3aka3 [Iepeonpen IIpoepka  Odopmiien
TOBapa eJIEHUE HaJIN4us ue 3aKasza
LIEHBI TOBapa
3aHeceHue «IToxynaem Odopmiien Ileuats
MOKYTIaTeN BIi» WK ve 3aKasza 3aKa3a
sl 1 CyMMBI «HETIOKyTa MIOKYTIaTeN
IIOKYIIKU B €MBII» 10
6azy TOBap
JTAHHBIX

WNndopmanus, u3BiedeHHass U3 TOYEK 3pEHUs, HCMOIb3yeTcs sl 3amojHeHus ¢GopMm

1a0JIOHOB TOYEK 3pEHHMS M OpraHM3allid TOYEK 3pEHUs B HEpapXUI0 HacjelOBaHUsA. ITO
MO3BOJISIET YBUAETh OOIIME TOUYKH 3pEHUS U MIOBTOPHO UCIOJIb30BATh HH(OPMALIMIO B HEPAPXUHU
HacnenoBaHus. CepBHCHI, JaHHbBIE U YIPABIAIONIAs HHPOPMALIHUS HACIEAYIOTCS TOJAMHOKECTBOM
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Touek 3peHus. Ha pucynke 1.5 moka3zaHa 4acTb HEpapXUM TOYEK 3pEHUS ISl CHUCTEMbI
NOJIEPKKU 3aKa3a U y4eTa TOBapOB.

Bce Toukm 3peHus

NOCTaBUWMK COTPYAHMEKN KAMEHTDI TOBap
KOHCY/ADbTAHT SAMUHUCTPATO noxkynateno MocToaHHbIN

nokynarens

Pucynok 1.5 - Mepapxus Touek 3peHust

ATtTecTanus TpedOOBaHM

ATTecTranmsi  OJDKHA — MPOJEMOHCTPUPOBATh, UYTO  TPEeOOBAaHUS  JIEHCTBHUTEIHHO
OTIPEICINIAIOT Ty CHCTEMY, KOTOPYIO XOUeT UMETh 3aka3uuk. [IpoBepka TpeOoBaHUI Ba)KHA, TaK
Kak omuOKy B crenu(ukanuy TpeOOBaHUN MOTYT MPUBECTU K MEPEACTKE CUCTEMBI U OOJIBIINM
3aTpataMm, eciau OyqyT OOHapyKeHbl BO BpeMsl Ipolecca pa3padOTKH CHCTEMbl WIH TOCHe
BBEJICHUS €€ B dKcIUTyaTanuio. CTOMMOCTh BHECEHUS B CUCTEMY U3MEHEHHUH, HEOOXOIUMBIX JIJIS
ycTpaHeHUs OmMOOK B TpeOOBAaHMUAX, HAMHOTO BBIIIE, YEeM HCIpPABICHUE OIIMOOK
NPOCKTHPOBAHUS WM KOAMpOBaHUWA. [IpyumHa B TOM, YTO M3MEHEHHE TpeOOBaHWU OOBIYHO
BJICUET 3a COOO0M 3HAUMTENbHBIC U3MEHEHUSI B CUCTEME, MOCIe BHECEHHS KOTOPBIX OHA JIOJDKHA
IPOITH TOBTOPHOE TECTUPOBAHHE.

Bo Bpems nporecca aTTecTally JOJKHBI ObITh BBIIIOJIHEHBI PA3IUYHbIE TUIIBI IPOBEPOK
TpeOoBaHUM.

1. ITpoBepka mpaBuiIbHOCTH TpeOoBaHui. [lonb30BaTeNns MOXKET CUMTATh, YTO CHCTEMA
HeoOXoauMa JUis BBITIOJTHEHHUS HEKOTOPBIX OIpenesieHHBIX (yHKumid. OJHAKO nanbHeHIme
pasMBIIUICHUS U aHAJIU3 MOTYT IPHUBECTH K HEOOXOIUMOCTH BBEICHHUS JIOTMOJHUTENBHBIX WIN
HOBBIX (yHKIWH. CHCTEMBI TNperHa3HAYeHBI Ui Pa3HBIX IIOJIb30BATENeH C pa3IMIHBIMU
NOTPeOHOCTAMHM, W TO3TOMY Habop TpeOoBaHMI OyAeT NpeAcTaBIATh COOOW HEKOTOpBIN
KOMIIPOMUCC MEXKIY TpeOOBaHUSMU OJIb30BATENIEH CUCTEMBI.

2.IlpoBepka Ha HenpoTuBOpeuHMBOCTh. Crienudukanys TpeOOBaHUM He JOJKHA
colepaTh TMPOTUBOpPEUYM. DTO O3HA4YaeT, 4YTo B TpeOOBAaHUAX HE JIOJDKHO OBITh
OPOTHBOpEYALIUX APYr IPYry OTpaHUYEHUH WU pa3IUYHBbIX ONUCAaHUHW OJHOM M TOH ke
CUCTEMHOHN (YHKIUH.

3. IlpoBepka Ha nmonHoTy. Crienudukanus TpeOOBaHUM JOKHA colepKaTh TpeOoBaHus,
KOTOPBIE OTPEACTISIOT BCe CHCTEMHBIC ()YHKIIMU M OTPAHWYCHUSI, HaJlaraeMble Ha CHCTEMY.

4. ITpoBepka Ha BBINOJHUMOCTb. Ha OCHOBE 3HaHHS CYIIECTBYIOIIMX TEXHOJIOTHH
TpeOOBaHUSI OJDKHBI OBITH MPOBEPEHBI HA BO3MOXKHOCTh WX PEATBHOTO BBIONHEHHS. 37eCh
TaKXe MPOBEPSIOTCS BO3MOXKHOCTH (pHAHCUPOBAHUS U rpaduK pa3pabOTKH CUCTEMBI.

CymiecTByeT psii METOJOB aTTECTAllMU TPeOOBaHWI, KOTOPhIE MOXKHO HCIIOIB30BATh
COBMECTHO WJIU KQX/IbIi B OTAEIBHOCTH.

1. O630p TpeboBanuii. TpeboBaHMS CHCTEMHO aHATU3UPYIOTCS PELIEH3EHTAMHU.

2. IlporotunupoBanue. Ha 3ToM 3Tane npoTOTHIT CUCTEMBI IEMOHCTPUPYETCS KOHEUHBIM
MOJIb30BaTENsIM M 3aKa3zuuky. OHM MOTYT 3KCIEPHUMEHTHPOBATh C 3TUM MPOTOTHUIIOM, YTOOBI
yOeIuThCS, YTO OH OTBEYAET UX MOTPEOHOCTSM.

3. 'eHepanusi TECTOBBIX CIleHapueB. B wuaeane TpeOOBaHUS MODKHBI OBITH TaKUMU,
9TOOBI UX pPeaTU3aIi0 MOXXHO OBIJIO MPOTECTUPOBATh. ECiu TecThl A TpeboBaHui pa3padaThl-
BAIOTCSl KaK 4acTh MpoIlecca aTTeCTalldd, TO YacTO 3TO MO3BOJSET OOHAPYKUTh MPOOJIEMBI B
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crenudukanuu. Eciu Takue TECTBI CIOXKHO WM HEBO3MOXHO pa3paboTaTh, TO OOBIYHO 3TO
03HayaeT, 4To TPeOOBAHUS TPYJHO BBIIOJHUTH U TIOATOMY HEOOXOIUMO UX MEPECMOTPETh.

4. ABTOMaTH3UPOBAHHBIH aHaIn3 HenpoTuBopeunBocTh. Eciu TpeOoBaHUs
OpPEICTaBICHbBl B BHJE CTPYKTYPHBIX WM (OPMAIBHBIX CHCTEMHBIX MOJENeH, MOXKHO
UCIONB30BaTh HMHCTpyMeHTanbHble CASE-cpencTtBa 111  mpoBepkH  HENPOTUBOPEUHBOCTHU
mojeneit. J{ias aBTOMaTH3UPOBAaHHOM MPOBEPKH HEMPOTHBOPEYHMBOCTH HEOOXOIUMO MOCTPOUTH
0a3y JnaHHBIX TpeOOBaHMII M 3aTeM MPOBEPUTH Bce TpeOOBaHUS B 3TOH 0a3e HaHHBIX.
Amnanunzarop TpeOoBaHMIA TOTOBUT OTYET 000 BCeX OOHAPYKEHHBIX TPOTHBOPEUHSIX.

[Tonb30BaTenbCKUE U CUCTEMHBIE TPEOOBAHUS

Ha ocHoBaHMM 1OJTy4EHHBIX MOJEJEN CTPOATCS MOJIb30BATENbCKUE TPEOOBAHNUS, T.€. KaK
OBLIIO CKa3aHO B HayaJie OMKMCAHHUE HAa €CTECTBEHHOM SI3bIKe (DYHKIIMU, BBITOIHIEMBIX CUCTEMOH,
U OrpaHUYCHHI, HAKJIaJbIBaeMbIX Ha HEE.

[Tonb3oBarenbckue TpeOOBAHUS JOJKHBI OINUCHIBATH BHEIIHEE IOBEJICHHE CHUCTEMBI,
OCHOBHBIE ()YHKIIMU M CEPBUCHI IPEIOCTABIIIEMbIE CUCTEMOM, € HEe(YHKIIMOHAIbHBIE CBOMCTBA.
Heo0xoauMo BbIIETUTH OMOPHBIE TOUKHU 3PEHUS M CIPYNIHUPOBATh TPEOOBAHUS B COOTBETCTBUU
¢ aumu. [lonp3oBarenbekne TpeOoBaHMS MOKHO O(OPMHUTH KaK MPOCTHIM NIEPEUHCIICHUEM, TaK U
UCIOJIB3YS HOTAIIMIO BAPHAHTOB HCIOJIb30BaHUS.

Jlasee cocTaBiIsIOTCS CUCTEMHBIE TpeOoBaHUs. OHU BKITIOYAIOT B CeOS:

1. TpeboBaHus K apXUTEKType cucTeMbl. Hampumep, 4ucio U pa3MeleHue XpaHuiauil 1
CEpPBEPOB MPUIIOKEHHUI.

2. TpeboBanust K Tmapamerpam oOopyaoBaHus. Hampumep, dacTtora mporieccopoB
CepBEPOB U KIUEHTOB, 00BbEM XPAHHIIUII, pa3Mep ONEPATUBHOM M BHIIEO MaMSTH, IMPOITYyCKHAsS
CIIOCOOHOCTH KaHaia U T.J.

3. TpeboBanus K mapaMeTpaM cUCTeMbl. Hampumep, BpeMs OTKIMKa Ha JCHCTBHE
MOJIb30BaTeNsl, MaKCHUMAlbHBIA pa3Mep mepefaBaemMoro Qaiina, MakcuMajibHash CKOPOCTh
nepesayy JaHHbIX, MAKCUMaJIbHOE YUCIJIO OJJHOBPEMEHHO pabOTaroIIMX OJIb30BaTeNEeN U T. 1.

4. TpeboBaHUs K IPOrpaMMHOMY UHTepdeiicy.

5. TpeboBanusi Kk  CTpykType  cucrtembl. Hampumep,  MacmrabupyemocTsb,
pacrpeneéHHOCTh, MOTYJIbHOCTh, OTKPBITOCTb.

- MaclITaOUPyeMOCTb — BO3MOXKHOCTb pAaCIpOCTPAHEHHUS CHUCTEMbl Ha OOJbIIOe
KOJINYECTBO MAIllMH, HE MPHUBOJAIIAS K MOTepe padoTocrnocoOHOCTH U 3((EKTUBHOCTH, NMPHU
TOM CIHOCOOHOCTh CHCTEMBbI HapallliBaTh CBOI MOIIHOCTb JOJDKHA ONPEHENAThCS TOJIBKO
MOITHOCTBIO COOTBETCTBYIOIIETO alapaTHOT0 00ecreueHHMs..

- pacrpeeieHHOCTh - CHCTE€Ma JIOJDKHA MOJJAECPKHUBATh PpacHpeles€HHOE XpaHEHHE
JAHHBIX.

- MOJIyJIbHOCTh - CUCTEMA JIOJKHA COCTOSITh U3 OTAEIbHBIX MOAYJIEH, HHTETPUPOBAHHBIX
MEXIy COOOM.

- OTKPBITOCTh - HaJWYME OTKPBHITBIX HHTEPQEHCcOB s BO3MOXKHOM OpabOTKH U
WHTETPAIUH C IPYTHMA CUCTEMaMH.

6. TpeGoBanus MO B3aMMOJCHCTBUIO M MHTETpallUU € JAPYrUMH cuctemMamu. Hampumep,
UCTIONIb30BaHUe O00mIeil 0a3bl NaHHBIX, BO3MOXHOCTH IIOJIYUEHHs NaHHBIX W3 0a3 JaHHBIX
OTIpe/IeNIEHHBIX CUCTEM U T.1.

TexHuueckoe 3aJaHue

TexHuyeckoe 3aaHue MPEICTaBISIET COOOM JOKYMEHT, B KOTOPOM C(OPMYIUPOBAHBI
OCHOBHbBIE LI€TU pa3pabOTKH, TpeOOBaHUS K MPOTPaMMHOMY MPOAYKTY, OMpPENEICHbl CPOKU U
ATambl Pa3pabOTKH U periiaMeHTUPOBAH MPOIIECC MPUEMO-CIaTOUHBIX UCTIBITaHuN. B pazpaboTke
TEXHUYCCKOTO 3adaHUuA y‘IaCTByIOT KakK HpeJICTaBI/ITeJ'H/I 3aKa3ynKka, TaK H Hpe,ZICTaBI/ITeJ'H/I
UCTIONHUTENA. B OCHOBE ATOr0o JAOKYMEHTa JIKAT MCXOJHBbIC TPEOOBaHWs 3aKa3uWKa, aHaJH3
HepeJIOBI)IX JIOCTI/I)KeHI/Iﬁ TEXHHUKH, pe?)y.]'II)TaTI)I BBITTOJTHCHU ST Hay‘-IHO-I/ICCJ'Ie)IOBaTeHBCKI/IX
paboT, MPeANPOEKTHBIX UCCIIEI0BaHU, HAYYHOTO IIPOTHO3UPOBAHUS H T. II.
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IMopsinok pa3padoOTKN TEXHUYECKOI0 3aaHMS

Pa3zpaboTka TEXHWYECKOTO 3aJlaHMsI BBIMOIHSACTCS B CIEAYIOUICH MOCIEeNI0BATEIbHOCTH.
[Ipe’xxne Bcero ycTaHaBIMBAIOT HAOOp BBIMOJHAEMBIX (YHKUIUNA, a Takke MepedeHb U
XapaKTEePUCTHKN HCXOAHBIX JIaHHBIX. 3aTeM ONpEACTSIOT IEpeYeHb pe3ylIbTaToB, HX
XapaKTePUCTUKU U CIIOCOOBI MPEACTABICHUS.

Jlanee yTOUHSIOT cpeny (pYHKIIMOHUPOBAHHS MPOrPAMMHOTO 00eCIeYeHuUs: KOHKPETHYIO
KOMIUIEKTAIMIO U TapaMeTpbl TEXHHUYECKHUX CPEJICTB, BEPCHUIO HCIOJB3YEMOW OIMeparioHHOMN
CHUCTEMBI W, BO3MOXXHO, BEPCHH M IMapaMeTpbl JPYroro YCTaHOBJIEHHOTO IPOrPaMMHOIO
o0ecrneveHus, ¢ KOTOPbIM IPEICTOUT B3aUMOJICHCTBOBATh OYAylIEMY TPOrPAMMHOMY MPOIYKTY.

B cnywasx, korma paspabareiBaeMoe NporpaMMHOE obOecreueHHe COOMpaeT M XPaHUT
HEKOTOPYIO HMH(POpPMAIMI0 WM BKIIOYAeTCS B YIPaBICHHE KaKUM-JTHOO TEXHUYECKUM
IpOIECCOM, HEOOXOAMMO TaKKE YETKO PErJIaMEHTHPOBATH JCHCTBUSA IMPOrpaMMbl B Ciydae
c00eB 000pYO0BaHUS U DHEPTOCHAOKCHHS.

1. O61mue noyioxKeHus

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

1.2. JIns BHECEHMs] U3MEHEHUN U JOTIOJIHEHUN B TEXHUYECKOE 3aJIHUE Ha MOCIEIYIOMNX
CTausIX pa3pabdOTKU MPOTPaMMBI WM MIPOTPAMMHOTO U3/IeITUs BBIITYCKAIOT JIOMIOJHEHHE K HEMY.
CornacoBaHue M YTBEPXKACHHE JOMOTHEHHS K TEXHUYECKOMY 3a/IaHUI0 TMPOBOJAAT B TOM K€
HOPSI/IKE, KOTOPBIM YCTAaHOBIICH IS TEXHUYECKOTO 3a/IaHMsl.

1.3. Texuuueckoe 3a1aHue JOKHO COAEepkKaTh CIEAYIOIIUE Pa3Ieibl:

1) o6mue cBeneHus;

2) Ha3HAYEHHE U LEIH CO3aHus (Pa3BUTHUS) CUCTEMBI;

3) xapakTepuCTHKa 00bEKTOB aBTOMAaTH3AIINH;

4) TpeOOBaHUS K CUCTEME;

5) cocTaB u coziepkaHue padOT MO CO3/IaHUI0 CHCTEMBI;

6) IOPSAZIOK KOHTPOJISL M PUEMKU CUCTEMBIL;

7) TpeboBaHUs K COCTaBY U COJEP>KaHUIO PabOT MO MOATOTOBKE 0O0OBEKTa aBTOMATHU3AIINH
K BBOJIy CUCTEMBI B JICHCTBHE;

8) TpeboBaHUS K TJOKYMEHTHPOBAHHUIO;

9) HCTOUHUKH pa3pabOTKH.

B 3aBrcuMOCTH OT 0COOEHHOCTEH MPOrpaMMBbl MIIH TPOTPAMMHOTO M3JIEIHS JIOMTYCKAeTCs
YTOUHSATH COJIEpXKAHUE Pa3eioB, BBOAUTH HOBBIE pa3/ieibl WIM OObEAUHATh OTJCIIbHBIE U3 HUX.
[Tpy HEOOXOIMMOCTH JIOMTYCKAETCSI B TEXHHUECKOE 33JaHNE BKITFOUATh MPHITIOKCHHS.

2. ConepxaHue pa3aenoB

2.1. B paznene «O0uue cBeieHUs» YKa3bIBAIOT:

1) monHOEe HAaMMEHOBAaHHUE CUCTEMBI M €€ YCIIOBHOE 0003HAUCHHE;

2) mmdp Tembl win mmdpp (HoMep) T0roBopa;

3) HauMeHOBaHWEe  Mpeanpuatuii  (oObeaUHEHMI)  pa3paboTYMKa W 3aKa3dyMKa
(TToBp30BaTENsl) CHCTEMBI M UX PEKBU3UTHI;

4) mepedyeHb JOKYMEHTOB, Ha OCHOBAaHMH KOTOPBIX CO3/aeTCs CHCTeMa, KeM W Korma
YTBEPKACHBI 3TH JOKYMEHTHI,

5) nmIaHOBBIE CPOKHU HAaYasla M OKOHYAHUS PAOOTHI IO CO3/IaHUIO CHCTEMBI;

6) cBeieHHs 00 UCTOYHUKAX U NOpsijiKe (PUHAHCUPOBaHUS padoT;

7) nopsitok oOpMIICHHUST M TIPEABSIBICHUS 3aKa3UUKy Pe3yJbTaTOB pabOT 1O CO3TaHHIO
CHUCTeMBbl (ee 4YacTeil), MO0 H3TOTOBJIIEHUIO W HANAJKe OTICNIBHBIX CPEICTB (TEXHUYECKHUX,
MPOrPaMMHBIX, HTHPOPMAIIMOHHBIX) M MPOTrPAMMHO-TEXHUYECKUX (IIPOrpaMMHO-METOINYECKUX )
KOMIIJIEKCOB CUCTEMBI.

2.2. Paznen «Ha3Hauenwe W 1eaw co3faHus (Pa3BUTHs) CHCTEMBD» COCTOHT W3
MOIPa3/IeNIOB:

1) Ha3HAYCHHUE CUCTEMBI,

2) 1€ CO3/IaHMs CUCTEMBI.
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2.2.1. B moapaznene «Ha3HaueHWe CHCTEMB» YKa3bIBAIOT BHJI aBTOMATH3UPYEMOU
JeSITeIbHOCTH (YIpaBleHHE, MPOSKTUPOBAHUE M T. I.) U MEPEYeHb OOBEKTOB aBTOMATH3AIUU
(00BEKTOB), HA KOTOPBIX MPEIOIAaraeTcs €€ UCIOIb30BaTh.

2.2.2. B noapaznene «llenn co3nanus CUCTEMbI» MPUBOASAT HAUMEHOBAHUS U TpeOyeMble
3HAYEHUS] TEXHUYECKUX, TEXHOJIOTUYECKUX, MPOU3BOJACTBEHHO-DKOHOMUYECKHX WU JPYIHX
nokasareseii 00bEeKTa aBTOMATH3allMM, KOTOPBIC JIOJDKHBI OBITH JIOCTUTHYTBI B pPE3yJbTaTe
co3aanus VC, 1 yka3pIBalOT KPUTEPUU OLIEHKU JOCTUKEHHUS LIeTIei CO3/TaHUSI CUCTEMBI.

2.3. B paznene «XapakTepucTHKU 00BHEKTa aBTOMATU3ALUN TPUBOIAT:

1) kpatkue cBefeHUS 00 OOBEKTE aBTOMATHU3AlMM WM CCHUIKM Ha JOKYMEHTBHI,
CoJIeprKalIye Takyo WH(HOPMAIIUIO;

2) cBefieHUs] 00 YCIIOBHSX JIKCILIyaTallid OObEKTa aBTOMATH3AIlMHM M XapaKTEPUCTHUKAX
OKPYKAarOILEH Cpeabl.

[Tpumeuanue: s CAIIP B pa3nene AOMOJHUTEIBHO IPUBOJIAT OCHOBHbBIC TapaMETPhl U
XapaKTEPUCTHKN OOBEKTOB MPOSKTUPOBAHHS.

2.4. Paznen «TpeOoBaHUS K CUCTEME) COCTOUT U3 CIEIYIOIIUX OIPa3AeioB:

1) TpeGoBaHMs K CUCTEME B IIETIOM;

2) TpeboBaHus K GYHKIUAM (3a/1a4aM), BBITIOTHSIEMBIM CUCTEMOM;

3) TpeboBaHMsI K BUIaM 00CCIICUCHHUS.

CocraB TpeOOBaHMII K CHCTEME, BKJIIOUYaeMbIX B JaHHBIA pasgen T3 Ha MUC,
YCTAHABJIMBAIOT B 3aBHCHMOCTH OT BHJA, Ha3HAuCHHs], CIEUU(UIECKUX OCOOCHHOCTEH U
ycloBuil (yHKIIMOHUPOBAaHUS KOHKPETHOM CHCTeMBbI. B KakioM mojpasjesne NPUBOALT CChUIKU
Ha aeiictByrone HT/l, onpenenstomnue TpedboBaHus K CHCTEMaM COOTBETCTBYIOIIETO BUJIA.

2.3.1. B noapazaene «TpeboBaHuUs K CUCTEME B LIEJIOM» YKa3bIBAIOT:

- TpeOOBaHUS K CTPYKTYpe M (PYHKIIMOHUPOBAHHUIO CUCTEMEI,

- TpeOOBaHUsl K UYUCICHHOCTH M KBaJU(PUKALUU TMEPCOHANAa CHUCTEMBI U PEXHUMY €ro
paboThI;

- IOKa3aTeNu Ha3HAUYCHUS;

- TpeOOBaHUs K HAJE)KHOCTH;

- TpeboBaHus 6€30MaCHOCTH;

- TpeOOBaHUS K )PrOHOMHUKE M TEXHUIECKOH ICTETHKE;

- TpeOOBaHUs K TPAHCIIOPTAOENbHOCTH s MOABMKHBIX AC;

- TpeOOBaHUSI K DIKCIUTyaTaIlH, TEXHUYECKOMY OOCITY)KUBAHHIO, PEMOHTY M XPaHEHHIO
KOMITOHEHTOB CUCTEMBI;

- TpeOOBaHUs K 3alUTe UHPOPMAIMK OT HECAHKIIMOHUPOBAHHOTO JI0CTYIA;

- TpeOOBaHUs IO COXPAHHOCTH HH(OPMAITIH MIPH aBAPUSIX;

- TpeOOBaHUS K 3aIIUTE OT BIMUSHUS BHEITHUX BO3JICHCTBUI;

- TpeOOBaHUs K TTATEHTHON YUCTOTE;

- TpeOOBaHUs IO CTAHAAPTU3AIMN U YHUDUKALIUN;

- IOTIOJTHUTEIbHBIE TPEOOBaHMUSL.

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

1) mepeueHb MOACUCTEM, MX HAa3HAYCHWE M OCHOBHBIC XapaKTEPUCTHKH, TPEOOBaHUS K
YHCITy YPOBHEH HepapXUU U CTETICHU [IEHTPATN3aI[Ui CUCTEMBI,

2) TpeboBaHUs K Crioco0aM U CPeACTBaM CBSI3U sl HHOOPMAITMOHHOTO OOMEHa MEXITy
KOMIIOHEHTaMHU CHUCTEMBI;

3) TpeboBaHuUs K XapaKTEpUCTHKAM B3aUMOCBSI3€l CO3/1aBa€MON CHCTEMBI CO CMEXKHBIMU
cucTeMamu, TpeOOBaHMS K €€ COBMECTUMOCTH, B TOM 4YHCJE yKa3aHHs O crocobax oOMeHa
uH(popMalelt (aBTOMaTHYECKH, IEPECHUIKON JJOKYMEHTOB, 10 TeJIeOoHY U T. I1.);

4) TpeboBaHUS K peKuMaM (yHKITHOHUPOBAHUS CUCTEMBIL;

5) TpeGoBaHMsI IO TUATHOCTUPOBAHUIO CHCTEMBI;

6) NepCreKTUBBI Pa3BUTHS, MOACPHU3ALUN CUCTEMBI.

2.3.1.2. B TtpeboBanusx K Tmoka3atensM HasHaueHus WC mnpuBOIAT 3HAYCHHS
apaMeTpoOB, XapaKTEPU3YIOIIUE CTEIICHb COOTBETCTBUS CHCTEMbI €€ Ha3HAYCHUIO.
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Hns UC ynpaBieHus yKa3bIBaloT:

- IOITyCTUMBIE TIPEIEIbl MOJCPHU3AIMH U PA3BUTHUS CUCTEMBI;

- BPEMEHHbIE XapaKTEPUCTUKHU, IPH KOTOPBIX COXPAHAETCS] HA3HAUECHUE CUCTEMBI.

2.3.2. B nogapaznene «TpebGoBaHus K BuUIaM OOECIIEYCHHS» B 3aBUCUMOCTH OT BHIA
CHCTEMBI NPUBOJAT TPEOOBAaHUSA K MaTeMaTHUECKOMY, HH(MOPMALIMOHHOMY, JINHI'BUCTUYECKOMY,
IPOTPAaMMHOMY, TE€XHHYECKOMY, METPOJIOTHYECKOMY, OPraHU3al[MOHHOMY, METOAMYECKOMY WU
Jpyrue BUJiaM 00ecreYeHus! CUCTEMBI.

2.3.2.1. JIns MaTeMaTHYECKOro 00ECTIeYEeHUsI CUCTEMBI IIPUBOJAT TPEOOBAHUS K COCTABY,
o01acTi MpUMEHEHUs (OrpaHMUYEHUS) U CIIOCOOaM, HCIOIb30BAHUS B CUCTEME MAaTEMATHYECKUX
METO/IOB M MOJIEJIEH, TUIIOBBIX aITOPUTMOB M aJITOPUTMOB, IOJISKAIINX pa3padoTKe.

2.3.2.2. JInsa naopManinoHHOTO 00ecIeueHns CUCTEMbI IPUBOAT TPEOOBAHUS:

1) x cocTaBy, CTpYKType U criocod6am OpraHu3aliy JaHHBIX B CUCTEME;

2) Kk ”HPOPMALMOHHOMY OOMEHY MEX/ly KOMIOHEHTAMHU CUCTEMBI;

3) k "HPOPMAITMOHHOW COBMECTHUMOCTH CO CMEKHBIMU CHCTEMAMU;

4) 1Mo UCHONb30BAHUIO OOLIECOIO3HBIX W 3aPETUCTPUPOBAHHBIX PECIyOIMKAHCKHX,
OTpacieBbIX KIaccU(UKATOPOB, YHUPHUIIMPOBAHHBIX TOKYMEHTOB H  KJIacCU(UKATOPOB,
JEMCTBYIOIMX HA JAaHHOM NPEANPUATHH;

5) no NPUMEHEHUIO CUCTEM YIIpaBJIeHUs 0a3aMu JaHHBIX;

6) Kk cTpykType mporecca cOopa, 0OpabOTKH, MepeJauyd JaHHBIX B CHUCTEME MU
NPE/ICTAaBICHUIO JaHHBIX;

7) K 3aI1MTe JaHHBIX OT Pa3pyLICHUN IpU aBapusX U cOOSX B JEKTPONUTAHUU CHCTEMBI;

8) K KOHTPOJII0, XpaHEHHUI0, OOHOBJICHUIO M BOCCTAHOBIICHUIO JIAHHBIX;

9) Kk mnpouenype MNpUAAHUS IOPUAWYECKOH CHIIBI JIOKyMEHTaM, MPOAYLHPYEMbIM
texHuueckumu cpenactsamu UC (B coorBerctBun ¢ 'OCT 6.10.4).

2.3.2.3. Jlng JMHTBUCTHYECKOTO OOECIEUEHUsS CHCTEMbl IPUBOAAT TpeOOBaHUA K
NPUMEHEHHI0O B CHCTEME S3BIKOB MPOTPAMMHPOBAaHUS  BBICOKOTO  YPOBHS,  SI3BIKOB
B3aMMOJICHCTBHS MOJb30BaTENeH M TEXHMYECKHX CpEACTB CHCTEMBI, a Takke TpeOOBaHUS K
KOJMPOBAaHUIO M JIGKOJAWPOBAHUIO MJAHHBIX, K S3bIKaM BBOJA-BBIBOJA JAaHHBIX, SI3BIKAM
MaHMITYJUPOBaHMs JaHHBIMH, CpPEJICTBaM OINHUCAHUSA TMpeaMeTHON oOmactu  (oObekTa
aBTOMATH3AIlMH), K CIT0CO0aM OpraHU3aIiH JHaJora.

2.3.2.4. Jlna mporpaMMHOro oO€Cle4YeHHsT CHCTEMBbl NMPHUBOJAT IEpPEeYeHb MOKYITHBIX
IPOTPAMMHBIX CPEJICTB, a TAK)KE TPEOOBaHUS:

1) K HE3aBUCUMOCTH MPOTPaMMHBIX CpeACTB OT ucnoabzyeMblx CBT u omepanuoHHOMI
Cpenpl;

2) K KayecTBy NPOTPaMMHBIX CpEJICTB, a TakXke K crnocobaMm ero oOecrneyeHus u
KOHTPOJIS;

3) no HeOOXOIMMOCTH COIJIACOBaHMS BHOBb pa3pabaThIBA€MbIX MMPOTrPAMMHBIX CPEJCTB C
(OHIOM aJITOPUTMOB U IPOTPAMM.

2.3.2.5. I TeXHAYECKOTO 00CCIICUeHHUS] CHCTEMBI IIPUBOIST TPEOOBAHUS:

1) kK BUAaM TEXHMYECKHX CPEJCTB, B TOM YHCJIE K BUJAM KOMIIJIEKCOB TEXHMYECKHX
CPeACTB, TPOTPAMMHO-TEXHUYECKHX KOMIUIEKCOB M APYTrUX KOMIUICKTYIONIMX W3/ICIIHiA,
JIOMTYCTUMBIX K MCIIOJIb30BAHUIO B CUCTEME;

2) K (YHKIHMOHAIGHBIM, KOHCTPYKTHBHBIM M OSKCILTyaTallHOHHBIM XapaKTEPHUCTHKAM
CPEICTB TEXHUYECKOTO 00ECIIeUeHUsI CUCTEMBI.

2.3.2.6. [lnis opraHU3aIliOHHOTO OOECIIeYeHHUs] TMPUBOIAT TPeOOBaHUS K CTPYKType H
GyHKIMAM — TOApa3JeNeHui, y4yacTBYIOIIMX B  (YHKUMOHMPOBAHUM  CHUCTEMbl  WIIH
00eCTIeYnBarOIINX IKCIUTYaTaIHIo;®

2.3.2.7. JIna wmeroguueckoro obecneuenuss MC mnpuBomatr TpeOOBaHHS K COCTaBY
HOPMAaTHBHO-TEXHUYECKON JIOKYMEHTAIIMU CHCTEMBI (IIEPEYeHb MPHUMEHSEMBIX TIIPH e
(YHKIMOHUPOBAHUH CTAaHIAPTOB, HOPMATUBOB, METOJIUK U T. II.).

2.4. Paznen «CocTaB u coaeprkaHue padoT MO CO3MaHMIO (Pa3BUTHIO) CUCTEMBI» JOJDKEH
COJlepKaTh MEPEUYeHb CTAIUN M 3TAMOB padOT MO CO3JaHUI0 CHUCTeMbI B cooTBeTcTBUU ¢ ['OCT
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24.601, cpoku WX BBITIOJIHCHHS, TIEPEUYCHh OpPraHU3AIMil - WCIOJIHUTENEH pabdoT, CChUIKH Ha
JIOKYMEHTBI, TOATBEPKIAIOIINE COTJIACHE ITUX OpraHu3aluil Ha y4acTHE B CO3JaHUU CUCTEMBI,
WM 3aMKCh, OMPEEIIAIONIYI0 OTBETCTBEHHOTO (3aKa3YUK WM pa3paboTUHK) 3a MPOBEACHHUE ITHX
pabor.

2.5. B paznene «TpeGoBaHUs K COCTaBY M COJICPKAHUIO pabOT MO MOJATOTOBKE 00BEKTa
ABTOMATH3AIMK K BBOJY CHCTEMBI B JIEHCTBHE» HEOOXOAMMO MPHUBECTH MEPEYCHb OCHOBHBIX
MEPONPUATHI U UX HCIOJIHUTENEH, KOTOPbIE CIEAYeT BBIIOJHUTH MPH IMOATOTOBKE OOBEKTa
aBToMatusanuu Kk BBony MC B nelictBue.

2.6. B cocraB T3 Ha mnpoektupoBanue MC mnpu Haau4duu YTBEPKICHHBIX METOJUK
BKJIFOYAIOT MIPWJIOKEHUS, COJIepKAIIIHE:

1) pacuer oxugaemMoit 3PPEKTUBHOCTH CUCTEMBI;

2) OLIEHKY HayYHO-TEXHUYECKOTO YPOBHS CUCTEMBI.

[Ipunoxxenus BkiIo4aroT B coctaB T3 Ha npoektupoBanue MC no corimacoBaHuio Mex1y
pa3pabOTYUKOM M 3aKa3YHKOM CHUCTEMBI.

TEXHOJIOI'MM YIIPABJIEHUA KU3HEHHBIM HUKJIOM HHPOPMALIMOHHBIX
CUCTEM. IOCTAHOBKA 3AJAYU ITPOEKTUPOBAHUA

O61mme cBegeHusi 00 00bekTHOM MoaempoBanuu UC

CymecTByeT MHOXKECTBO TEXHOJOTMA M HMHCTPYMEHTAIBHBIX CPEICTB, C IOMOIIBIO
KOTOPBIX MOXHO PEAIM30BaTh B HEKOTOPOM CMBICIE onTuMaibHbIi mpoekt WC, Haumnas c
JTana aHajdW3a W 3aKaH4YMBas CO3JAaHHMEM NIPOTPaMMHOTO KOAa CHCTeMBL. B OosbmmHCTBE
CITy4aeB 3TH TEXHOJOTHH MPEABSIBISIOT BECbMa )KECTKHE TPEOOBAaHHS K MPOLIECCY pa3padOTKH
UCTIOJIB3YEMBIM pecypcaM, a TONBITKA TPaHC(HOPMHUPOBATH WX TIOJ KOHKPETHBIE IPOEKTHI
OKa3bIBAIOTCSl Oe3ycIeIHbIMU. JTH TexHosoruu npexacraBieHbl CASE-cpencTBaMu BepxHEro
ypoBHst wi CASE-cpeacrBamu nosHoro xwusueHHoro nukia (upper CASE tools wium full life-
cycle CASE tools). OHu He MO3BOJISIOT ONTUMHU3UPOBATH JIEATEIILHOCTh HA YPOBHE OTIEIBHBIX
DIIEMEHTOB TNPOEKTa, U, KaK CIEICTBUE, MHOTHE Pa3pabOTUMKU TEpeluId Ha TaK Ha3bIBaeMbIE
CASE-cpenctBa HmkHero ypoBHs (lower CASE tools). OgHako OHM CTOJKHYJIHCh C HOBOIA
npobiemMoii — mpoOIeMoil OpraHU3aIlKi B3aUMOJICHCTBUS MEXIY Pa3IMYHBIMH KOMAaHIaMH,
peaTu3yoLUMMH TPOEKT.

YHUPUUHPOBAHHBIH A3BIK 00bEKTHO-OPHEHTHPOBAHHOI0 MO/ THPOBAHUSA

YHUQUUUPOBAaHHBIH S3BIK  OOBEKTHO-OpUEHTHpOBaHHOrO MojenupoBanus Unified
Modeling Language (UML) siBriicst CpeacTBOM JOCTHXKEHHS KOMIIPOMHCCA MEKIAY STHMH
noaxonamu.  CymiecTByeT — JAOCTaTOYHOE  KOJIMYECTBO  MHCTPYMEHTAIbHBIX  CPEICTB,
noaaepkuBaronmx ¢ nomombio UML xu3HeHHBIH LUK  MHOOPMAaLMOHHBIX CHCTEM, W,
onHoBpeMeHHO, UML siBisieTcss 7O0CTaToOuHO MMOKUM Uil HACTPOMKU U MOAJEPKKU crenuduku
JeSITeTbHOCTH Pa3InYHbIX KOMaH]] pa3pabOTYHKOB.

Cozpanne UML nauanoce B okTsiope 1994 r., xorma xum Pambo u I'pagu byu wu3
Rational Software Corporation cramu paboraTe Hajg oOweawHEeHHEM cBoux MeTogoB OMT u
Booch. B nacrosimee Bpemsi koHcopuuyM mnonb3oBareneidi UML Partners Bkiouaetr B ceOst
OpeJCTaBUTEeNIe TaKMX TpaHIOB HH(DOPMAIMOHHBIX TexXHOJOrui, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasinsier co00i 00BEKTHO-OPUEHTUPOBAHHBIN S3BIK MOJIETTUPOBAHUS,
00TaaroIni CIETYIOIMMU OCHOBHBIMU XapaKTePHUCTUKAMHU:

- IBJISIETCS SI3bIKOM BHU3YaJbHOI'O MOJEIMPOBAHHUS, KOTOPBIA oOecrednBaeT pa3padoTKy
pETPEe3eHTaTUBHBIX MOJIENICH UTsl OPTaHW3allii B3aMMOJICHCTBHS 3aKa3unka M pa3padoT4HKa
NC, paznuunbix rpynmn pa3padotunkos UC;

- COJIEPYKUT MEXaHU3MBI PACIIHPEHHSI U CTICINAIN3AINH 0a30BBIX KOHIICTIIINH SI3bIKA.

UML — o210 cranmapTHas HOTauus BHU3YaJIbHOI'O MOJEIMPOBAHUSA IPOTrPaMMHBIX
cucreM, mpuHsATas kKoHcopuuymoM Object Managing Group (OMG) ocenpto 1997 r., u Ha
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CErOJIHAIIHUNA JI€Hb OHA TMOJJEPKMBACTCI MHOTUMH OO0BEKTHO-OopueHTHpoBaHHBIMH CASE-
MPOTYKTaMH.

UML BxiroyaeT BHYTPEHHUN HA0Op CPEACTB MOJACIUPOBAHUS, KOTOPBIC Celuac MPUHSATHI
BO MHOTHX METOJaX M CPEACTBAaX MOJCIUPOBAHUA. OTH KOHIICMIUKA HEOOXOAMMBI B
OOJIBIIMHCTBE MPUKIATHBIX 3a/1ad, XOTS HE Ka)aas KOHIEMIMsS HeoOXoaruMa B KaKIOW 4acTu
KakJ10T0 nprioxenus. [lob3oBaTesim si3blka MPe0CTaBICHbBI BO3MOXKHOCTH:

- CTPOUMTh MOJIEIM Ha OCHOBE CPEACTB sapa, O€3 HCIONb30BaHUS MEXaHHU3MOB
pacmmpeHus st O0IBIINHCTBA THUITOBBIX MPHIIOKECHUN;

- 100aBIATH MPU HEOOXOAMMOCTH HOBBIE 3JIEMEHTHI U YCIIOBHBIE 0003HAUEHUs, €CIIM OHU
HE BXOJST B SIPO, WM CHEHUATU3UPOBATH KOMIIOHEHTBHI, CUCTEMY YCJIOBHBIX OOO3HAaYCHUU
(HOTaIMIO) U OTPaHUYEHUS AJI1 KOHKPETHBIX MIPEIMETHBIX 00IacTel.

Azeik UML
[ _—

Anarpamma Ovarpamma [arpamma
BApMAHTOE Knaccoe COCTOAHWA

HCNONB30OBAHMA
Auarpamma HuTerpupoBanHan Ouarpamma

AeATENEHOCTH uogens CNOXHOM nocnefoeaTenk-

cHcTembl HOCTei

S N

Auarpamma
KOONEPaLMH

Huarpamma
KOMNOHEHTOB

—_—

Anarpamma
pasBepTLIEaHMA

Pucynok 2.1 - IaTerpupoBaHHast MOAEIb CIOXHON CUCTEMBI B HOTalMu s3b1ka UML

Crangapt UML npennaraer crnegyroomuii Habop Auarpamm JUisi MOAECITUPOBAHUS:
1. qiuarpaMMbl BapUaHTOB HCHOJIB30BaHUS (use case diagrams) — A MOAETUPOBAHUS
OHM3HEC-TIPOIIECCOB OpraHM3allMd U TpeOOBaHUH K CO3/1aBaeMOM CHCTEME);
2 muarpammbl  kiaccoB  (class diagrams) — ans  MOAETMPOBaHUS CTAaTHYECKON
CTPYKTYPBI KJIACCOB CHCTEMBI U CBSI3€i MEXTy HUMH,
3. auarpamMmbl oBesieHus cucteMsl (behavior diagrams):
3.1 nuarpammel B3aumoiericTBus (interaction diagrams):
3.1.1 auarpamMmbl ocae10BaTENBHOCTH (sequence diagrams) u
3.1.2 xoonepaTuBHBIe  auarpamMMmbl  (collaboration diagrams) — s
MOJICIMPOBAHMS Tpoliecca 0OMeHa COOOIIEHUSIMH MEXTy 00BEKTaMu;
3.2 quarpamMmbl  coctostHuid  (statechart diagrams) — g monmenupoBaHuUs
NOBEJICHUS O0BEKTOB CHCTEMBI NPH MEPEXOe U3 OJTHOTO COCTOSHUS B JIPYTOE;
3.3 muarpaMMmbl  gedrenbHOCTEW (activity diagrams) — IS MOAEIMPOBAHUS
MOBEJICHUS CHUCTEMbl B paMKax pPAa3JIMYHbIX BApHAHTOB HCIIOJIb30BAHUS, HIIU
MOJIETUPOBAHHUS ICATEIbHOCTEMH;
4. nuarpammbl peanusanuu (implementation diagrams):
4.1 nuarpaMMbl KOMITIOHEHTOB (component diagrams) — JUIsi MOJEIMPOBAHUS
UepapXUl KOMIOHEHTOB (TIO/ICUCTEM) CUCTEMBI;
4.2 muarpamMMmbl  pa3BepThiBaHus (deployment diagrams) — juiss MoJenupOBaHUS
(bU3NUECKO apXUTEKTYPhI CUCTEMBI.
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JAuarpaMMbl BADHAHTOB MCII0JIb30BAHUA

[TonsTe BapmaHTa uCHoONb30BaHUs (use case) BrhepBbie BBen MBap SkoOcoH wu
Opyuaal €My TaKyl 3HauuMOCTb, YTO B HACTOSALIEE BpeMs BapUaHT HCIOJIb30BaHUS
NpeBpaTujICs B OCHOBHOM 3JIEMEHT pa3paOOTKH U INIAHUPOBAHUS MPOCKTA.

Bapuant wucnonb3oBaHMs —NpeACTaBisgeT CcoOOM  MOCIENOBaTENbHOCTh ACHCTBHIA
(TpaH3aKIMii), BBITIOJIHAEMBIX CHCTEMOH B OTBET Ha COOBITHE, HHUIIMUPYEMOE HEKOTOPBIM
BHEIIHUM  OOBEKTOM (IEHCTBYIOIIMM JIMIOM). BapuaHT HUCHONB30BaHUS  OIKCHIBAET
TUIMYHOE B3aHMOJICHCTBUE MEKIY IMOJIb30BATEIEM M cUCTeMOM. B mpocreiimem ciiydae
BapHaHT MCIOJb30BAaHUS ONpENeNsieTcs B Ipolecce OOCYKIACHHsS C TIOJb30BaTelieM TexX
¢GyHkuni, KoTOpble OH XOoTen Obl peanu3oBarh. Ha s3pike UML BapuaHT HCHONIBb30BaHUS
HM300paKaroT CIECIYIONTUM 00pa3oM:

EEIFI'HEIHT HMCNoNBE30B3HKMA

Pucynok 2.2 - BapuaHnT UCTIONb30BaHUS

JeiicTByromiee auIio (actor) — 3TO pojib, KOTOPYIO MOJI30BATEh UTPAET MO OTHOIIECHUIO
K cucreMme. [leficTByromue aua MnpeacTaBiIsioT coO0N poiid, @ HE KOHKPETHBIX JIIOJEH WIH
HauMeHoBaHus paboT. HecmoTps Ha TO, 4YTO Ha AMAarpaMMmax BapUAaHTOB MCIIOJIb30BAHMUS
OHH HM300PaKAIOTCS B BHJIE CTHJIM30BAHHBIX YEIIOBEYECKHX (DUTYpPOK, IEHCTBYIOIIEE IO
MOJKET Takke ObITh BHEIIHEW CHCTeMOH, KOTOpoil HeoO0Xoauma HeKoTopas WHopMaius OT
JJaHHOU cucTeMbl. [loka3piBaTh Ha AuarpamMMme JEHUCTBYIOLIMX JHL[ CIEAYET TOJbKO B TOM
cily4ae, KOrja UM JeHCTBUTENbHO HEOOXOAMMBI HEKOTOpbIE BapUaHTHI UCIOJIb30BaHMsA. Ha
s3pike UML neiicTByromue uia npeacTaBisioT B BUaAe QPUryp:

Pucynok 2.3 - JleficTByro1iee auiio (akTep)

JelicTByromuye auna JOEaATcs Ha TPU OCHOBHBIX THIIA:

- TIOJIb30BATEIIH;

- CUCTEMEL;

- Ipyrue CUCTEMBI, B3aUMOJICHCTBYIOIINE C JaHHOM;

- BpeMsl.

Bpewmsi cTaHoBHUTCS NEHCTBYIOIIMM JIMIIOM, €CIIM OT HETO 3aBUCHUT 3alyCK KaKUX-THOO
COOBITHIH B CHCTEME.

CBsi3u Mex1y BapMaHTAMM MCIOJIb30BaHUSl M JeHCTBYIOIIMMH JHLAMHA

B s3pike UML Ha pauarpaMMax BapHaHTOB MCIOJIb30BaHUS IMOJIEPKABACTCS
HECKOJIBKO THIIOB CBSI3€M MEXIy »D3JIEeMEHTaMH JAHarpaMMbl. JTO CBS3M KOMMYHUKAaLUU
(communication), Bkmrouenwus (include), pacmupenust (extend) u 0606meHus (generalization).

CBsi3p KOMMYHMKallud — 3TO CBSI3b MEXKJY BapuUaHTOM  MCIOJIb30BAaHUSA U
nerctByromuM unoM. Ha s3pike UML CBSI3M KOMMYHUKAalMd TOKA3bIBAIOT C MOMOIIBIO
OJITHOHAMPABJICHHOM accoranuy (CIIONIHOM JTMHUN).

OdoprnTe KpeguT

1 * ANA KAWenTa BaHka

Knueur badka

80



Pucynok 2.4 - Ilpumep cBsSI3M KOMMYHUKAITIH

CBs3b BKJIIOYEHHUS NPUMEHSETCS B TEX CUTyalUsX, KOIJa HMMEeTCs KaKoH-ITnOo
(GparMeHT MOBEAEHUS CHUCTEMbI, KOTOpBI IOBTOpsieTcsd Oojee 4eM B OJHOM BapUaHTe
ucrnionb3oBaHuss. C  MOMOIIBIO TakUX CBsi3eH  OOBIYHO MOJAETHPYIOT  MHOTOKPATHO
UCMOJIb3yeMYI0 (YHKIIHMOHAIBHOCTb.

CBsi3p  paclIUpeHMs] [pPUMEHSETCS NpPU ONMCAHMM W3MEHEHMH B HOpPMaJbHOM
HOBEJEHUU cucTeMbl. OHa MO3BOJISIET BAPUAHTY UCHOJIb30BAHUS TOJBKO IPU HEOOXOIUMOCTH
UCTIOJIb30BaTh (PYHKIIMOHAIBHBIE BO3MOXHOCTH APYTOTO.

<<gxtend=>>

g = -
KnuexT CHATb AeHbrv
Co cyera
S
-
—

<<include>>

BeINONHUTE
YyCKOpEeHHoe
CHATHME OeHer

AyTeHTMhULMPOBaTL
KMUWeHTA

Pucynok 2.5 - [Ipumep cBsI3u BKITIOYSHHS U PACILIUPEHHUS

C nomouplo cBSI3U 000OIIEHHS IOKa3bIBAIOT, YTO Y HECKOJIBKUX JAEUCTBYIOIIMX JIULL
UMEIOTCs O0IINE YePTHI.
CnyxawmMn %

Cnysawma % Cnyxawma BpemMeHHBIA %
€ No4YacoBon Ha oKknage CRyHKauwmn
onnaron

Pucynok 2.6 - TIpumep cBsi3u 0000meHMS

JAuarpammbl B3aumoaeiicTus (interaction diagrams)

Huarpammbl  B3aumojiericTBus  (interaction  diagrams)  ONMMCHIBAIOT — TOBEACHHUE
B3aUMOJICHCTBYIOIIMX Tpynn o0bekroB. Kak mnpaBumio, aumarpamMma  B3auMoJIeHCTBHA
OXBaTHIBAaET MOBEJCHHE OOBEKTOB B paMKax TOJBKO OJHOTO BapuaHTa HCIOJb30BaHuUs. Ha
TaKOM JuarpaMMme oToOpakaeTcs psii OOBEKTOB U Te€ COOOIIEHHs, KOTOPBIMH OHH
00MEHHUBAIOTCS MEXIY COOOM.

Coobmuienne (message) — 3TO CpEACTBO, C IMOMOUIbI0 KOTOPOTO OOBEKT-OTHPABUTENH
3aIpanIuBaeT y 00bEKTa MOTydaTesi BRITIOJTHEHUE OJHOM U3 €ro OIepartuii.

Nudopmanuonnoe (informative) cooOreHrne — 3To coodieHne, cHabkaroiee 00beKT-
MOJTy4aTeslb HEKOTOPO MH(pOpMaIHeH /711 OOHOBIIEHHUS €0 COCTOSTHUS.

Coobmienne-3ampoc  (interrogative) — 3TO  COOOILIEHHE, 3alpalldBarollee BblIady
HEKOTOpoi nH(popManuu 00 00bEeKTe-MoIyqaTese.

NwmnepatuBHoe (imperative) cooOleHHe — 95TO COOOIIeHHWe, 3ampaliuBaioliee y
00BeKTa-ToyyaTessi BHIIOJHEHHE HEKOTOPBIX AEHCTBUM.

CymecTByeT JBa BHJA JAMAarpaMM B3aHMOJAEHUCTBHS: JUArpamMMbl MOCJIEA0BATEILHOCTH
(sequence diagrams) u koormepatuBHbIe auarpammsl (collaboration diagrams).

JIuarpamma nocjienoBatebHOCTH (sequence diagrams)
Jlmarpamma 1mocJe[0BaTeIbHOCTH OTPaKaeT MOTOK COOBITHA, MMPOUCXOISIINX B PaMKax
BapHaHTa UCIIOJIb30BaHU.
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Pucynoxk 2.7 - [Ipumep nuarpaMMsl ocsae10BaTeIbHOCTH

Bce pelicTBytonue sMia moka3aHbl B BEpXHEW yacTH aAuarpaMmbl. CTpenku
COOTBETCTBYIOT COOOIIECHHUSM, MEpeaBaeMbIM MEXIY JEHCTBYIOUIMM JIULOM U OOBEKTOM WIIU
MeX1y 00bEKTaMH ISl BBIIIOJIHEHUS TPeOyeMbIX (QyHKINH.

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

Kaxnoe cooOuieHne mpeAcTaBiIseTcss B BUIEC CTPEIKH MEXAY JIMHUAMH )KU3HU JABYX
00bekTOB. COOOIIEHHST TOSBISIOTCS B TOM TIOpSIIKE, KaKk OHHU IOKa3aHbl Ha CTPAaHUIIE
cBepxy BHH3. Kaxmgoe cooOlieHue mnoMedaercss Kak MUHUMYM HMeHeM cooOmenus. [Ipu
KEJAaHWH MOXKHO JI00aBUTh TaK)Ke apryMEHTHI W HEKOTOPYIO YIPABISIONIYIO WH(OPMAIIHIO.
MoxHo mokazath camojenerupoBanue (self-delegation) — cooOmienne, kotopoe O0OBEKT
MOChITAeT caMOMy cebe, TP ITOM CTpeliKa COOOIICHHUsI YKa3bIBAeT Ha TY K€ CaMylO JIMHUIO
JKU3HU.

Juarpamma koorepanuu (collaboration diagram)

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

Ha nuarpamme koomepaiuu mnpejacraBieHa Bcs Ta uWHGOpMalus, KOTOpas €CTh M Ha
IyarpaMMe TOCJI€OBaTeNIbHOCTH, HO KOOTEpaTWBHAs AMarpamMma IO-IpyroMy OITMCBHIBAeT
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MOTOK coObITHA. M3 Hee Jierde MOHATH CBS3M MEXIY OOBEKTAaMH, OJHAKO, TPYIHEE YACHUTH
[IOCJIENOBATEILHOCT COOBITHI.

Ha xoonepaTuBHON auarpaMme TakK e, Kak M Ha JHarpaMMe IOCJIeI0BaTeIIbHOCTH,
CTpenKd OO0O03HAYAIOT COOOIIEHUs, OOMEH KOTOPBIMH OCYIICCTBIISIETCS B paMKaxX IJaHHOTO
BapHaHTa MCIIOJIb30BaHMs. IX BpeMeHHasl TIOCIIeI0BATSIIBHOCTh YKA3bIBACTCS MYTEM HyMepaIuu
COOOIICHUIA.

2:CumraTe Ne KapTsl
—

1: MNpuHATE kapTy

%?_—*H
HBaH " Kriuedt

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

| yYnpagnerue ATM |

KaccoBnin
annapar

| NpuemHuk

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

Pucynok 2.8 - [Ipumep quarpammsl Koorepauu

JAuarpammbl kjaaccoB. O0ume cBegeHust

JluarpaMma KJIacCOB OTpEJeNseT THIbl KJIacCOB CHUCTEMBbl U Pa3IU4YHOTO poja
CTaTUYECKHE CBSA3HM, KOTOpBIE CYIIECTBYIOT MeXIy HHUMH. Ha gumarpamMmax KiaccoB
nU300pakaloTCcsl TaKkKe aTpuOyThl KIJIACCOB, ONEpalMM KJIacCOB M OTPAHUYEHHUS, KOTOpbIE
HAKJIaJBIBAIOTCSI Ha CBSI3M MEXKIy KJaccaMu.

Huarpamma kiaccoB UML - 3T0 rpad, y3maMu KOTOPOTO SIBJISIOTCS 3JI€MEHTHI
CTaTMYECKON CTPYKTYpbl MpOeKTa (KJIacchl, MHTEPQEICh), a AyraMd - OTHOLICHHUS MEXAY
y3J1aMu (accolualiy, Hacjael0BaHue, 3aBUCUMOCTH).

Ha mmarpamme kiaccoB H300paXkaroTcs CIEAYIOIINE JIEMEHTHI:

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

- Kiracc (class) - onucanue o0LIMX CBOMCTB IPYIIIbI CXOIHBIX 00BEKTOB;

- Uurepdeiic (interface) - aGcTpakTHBIN Kiacc, 3anarouuii Habop omepaiuii, KOTOpbie
00BEKT TPOM3BOJIBHOTO KJIAcCa, CBS3aHHOTO C JIAHHBIM MHTEp(deHcoM, MPeOCTaBIsET APYTUM
00BEKTaM.

Kaacc

Krnacc - 310 rpymnma cymHocTeidt (00beKTOB), 00JIaIal0OMIUX CXOAHBIMU CBOMCTBAMH, a
WMEHHO, TaHHBIMU U ToBeleHneM. OTIeNbHBIN MPeACTaBUTEIh HEKOTOPOTO Kilacca Ha3bIBAETCS
00BEKTOM KJTacca WIH MPOCTO 0OBEKTOM.

ITong moBenenmem oO0bekTa B UML moHmMaroTcs Jr0ObIe TpaBWjIa B3aWMMOJICHCTBHS
00BeKTa C BHEIIHUM MUPOM U C JAaHHBIMU CaMOT0 00BEKTA.

Ha nmarpammax kmacc n3oOpaxaeTcsi B BHE PSIMOYTOJIbHIKA CO CIUIONTHON TpaHUIIEH,
pa3eieHHOTr0 TOPU30HTAILHBIMY JIMHUSMU Ha 3 CEKIUU:

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

- B cpenHeii cekiuu conepKUTCsl CIUCOK aTpHOYyTOB

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

Jlro6as n3 cexkuuit aTpuOyTOB U OIEpauii MOXKET He M300paXxaTbes (a Takxke o0e cpaszy).
Jns OTCYTCTBYIONIICH CEKIIMM HE HYXHO PHCOBATh PA3ACIUTEIbHYIO JIMHHUIO W Kak-IH0o
YKa3bIBaTh HA HAJTMYHE WM OTCYTCTBHUE DJIEMEHTOB B HEH.
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Ha ycmoTpeHne KOHKpPETHOW pealn3allud MOTYT ObIThb BBEJEHBI JONOJHUTEIbHBIE
CEeKIMH, Hanpumep, uckitouenus (Exceptions).

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

Pucynoxk 2.9 - [Ipumep quarpaMMsbl KIIacCOB

CrepeoTHIbI KJIACCOB

CrepeoTunsl KJIaccoB — 3TO MEXaHW3M, [O3BOJSIIONIMM pa3fensaTh KJIAcChl Ha
KaTeropHH.

B s3p1ke UML onpeneneHsl Tpu OCHOBHBIX CTEPEOTHUIIA KJIACCOB:

- Boundary (rpanuna);

- Entity (cymHocTs);

- Control (ynpasnenue).

I'pannuHBIE KIACCHI

I'pannunsiMu  knaccamu (boundary classes) Ha3bIBarOTCS TakKuWe KIIACCHI, KOTOPHIE
pacroyioKeHbl Ha TPAHUIIE CUCTEMBI U BCEU OKpYXKaIOIIeH Cpenbl. ITO dKpaHHbIE (OPMBI,
OTueThl, MHTEep(eEHCch ¢ ammapaTypoi (Takol Kak MPUHTEPHl WIH CKaHEphl) U HHTEPQEHCHI ¢
JIPYTUMU CUCTEMaMH.

UroObl HaWTH TpaHWYHBIE KJIAcChl, HAA0 HCCIEA0BaTh JUarpaMMbl BapUaHTOB
ucnonb3oBaHusd. Kaxaomy B3aMMOJEHCTBHIO MEXAY ACHCTBYIOUIUM JIMIIOM M BAapHUaHTOM
WCIIOJIb30BaHUs JOJKEH COOTBETCTBOBATh, [0 KpallHEeW Mepe, OJIMH TpaHUYHbIA Kiacc. IMeHHO
TAKOM KJIACC MO3BOJISET IEUCTBYIOIIEMY JIMIY B3aUMOJIEHCTBOBATH C CUCTEMOM.

Kuaaccpi-cymuocrn

Kiaccrpi-cymuocTtu (entity classes) comepxat xpanumyro uHbopmaruio. OHH HMEOT
HauOoJblllee 3HA4YEHHWE [JIs TOJh30BaTeNlsd, W TOTOMY B MX Ha3BaHHMSX YacTO HCIOIB3YIOT
TEPMHHBI U3 TPpeAMETHON o0acT. OOBIYHO JUISI KaXKOTO KJIAcCa-CYITHOCTH CO3/IAl0T TaOIHUITy
B 0a3e IaHHBIX.

Yupasasironue KJIaccol

Vmopasnstomue kiacchl (control classes) oTBewaroT 3a KOOpAMHAIMIO JCHCTBUMN
apyrux  kmaccoB. OOBMHO y  KaXJAOro BapuaHTa HCIIOJIB30BAHHUS UMEETCS OJHH
YIPaBISIOMUN KJIacC, KOHTPOJUPYIOIIMM IOCIeI0BaTeIbHOCTh COOBITUH AITOrO0 BapHaHTa
WCIIONIb30BaHUs. YTPABIAIOIMIMNA KJIacC OTBEYaeT 3a KOOPJIWHAIMIO, HO CaM He HeceT B cebe
HUKAaKOW (YHKIIMOHAIBHOCTH, TaK KaK OCTaJbHBIE KJIAacChl HE IMOCHUIAIOT €My OO0JbIIOro
KOJIMYeCTBa CcOOOIIeHnt. BMecTo »TOro OH caMm TMOCHUIA€T MHOXKECTBO COOOIICHUH.
VYrpaBnsomuii Kiacc MpocTo AeNerupyeT OTBETCTBEHHOCTh IPYTHM KjlaccaM, 10 3TOW MPUYHUHE
€r0 4acTO Ha3bIBAIOT KJIACCOM-MEHEKEPOM.
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B cucreme Moryr ObITh M Apyrue YIpaBiSIIOIIME KIJIACChI, OOIIME ISl HECKOJIbKUX
BapHAHTOB HCIIONB30BaHus. Hampumep, MoxkeT ObITh Kiacc SecurityManager (MEHEIXep
0e30MacHOCTH), OTBEYAIOIIMNA 3a KOHTPOJIb COOBITUH, CBA3aHHBIX C Oe3omacHOCThIO. Kitacc
TransactionManager (MEHeIKep TpaH3aKIMi) 3aHUMACTCS KOOpIWHAIMEH COOOIIEHUH,
OTHOCSIIIMXCS K TpaH3akIusM ¢ 0a30if JaHHBIX. MOryT OBITb U Jpyrue MeEHEIKephl AJis
paboThl ¢ JOPYrUMH dJIeMEHTaMU (DYHKIMOHUPOBAHUS CHUCTEMbBI, TAKUMU KaK pa3JeICHUE
peCypcoB, pacrpesencHHas o0paboTKa JMaHHBIX WM 00paboTKa OIMIMOOK.

[ToMrMO YIIOMSHYTBIX BBIIIE CTEPEOTHUIIOB MOXHO CO31aBaTh W CBOM COOCTBEHHEIC.

ATpudyThBI

ATpubyT — 3TO 3JIeMEHT WH(POPMALMHU, CBA3AHHBIM C KJIacCOM. ATPHUOYTBI XpaHAT
MHKAICYJINPOBAaHHbIE IaHHBIE KJ1acca.

Tak kak arpuOyThl coiepikarcss BHYTPH Kjacca, OHM CKPBITHI OT JPYrux Kiaccos. B
CBSI3U C 3TUM MOXET IOHAJO00UTHCS yKa3aTh, KaKHe KJIACCHI MMEIOT MIPaBO YUTaThb U U3MEHATh
aTpuOyThl. DTO CBOMCTBO HA3bIBACTCS BUIIMMOCTBIO aTpuOyTa (attribute visibility).

VY arpubyra MOYKHO OIPENENIUTh YEThIPE BO3MOXKHBIX 3HAYEHMsI ATOrO MapaMerpa:

- Public (oOmmii, OTKpBITEIA). DTO 3HAYCHHE BHIUMOCTH MPEAIIONAraeT, 4To arpuoyT
OyzeT BUJIEH BCEMHU OCTAJIbHBIMU KilaccaMu. JII000H Kiacc MOXKET MPOCMOTPETh MM U3MEHUTh
3HaueHue arpudyra. B coorBerctBum ¢ HoTtanueir UML oOmemy arpulyTy npenmecTByer
3HaK « + ».

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

- Protected (3ammmennsiit). Takoit aTpuOyT IOCTYNEH TOJBKO CaMOMY KJIAcCy M €ro
notomkaM. Horauusa UML st 3amuieHHoro arpu0yra — 3T0 3HaK « # ».

- Package or Implementation (maketnsiit). [Ipeanonaraer, 4To JaHHBIN aTpUOYT ABISETCS
o0IIMM, HO TOJIBKO B IpEJeNax ero nakera. OTOT TUI BHJIUMMOCTH HE 00O03HAYaeTCsl HUKaKUM
CIEMAJIBHBIM 3HAYKOM.

B  oOmem cinydae, aTpuOyThl  pEKOMEHAYETCS  JielaTh  3aKpbITBIMU WM
3alIUIIEHHBIMU. DTO MO3BOJISET Jy4Ille KOHTPOJIUPOBATh caM aTpHOyT U KOJI.

C momompl0 3aKphITOCTH WM 3alIMILIEHHOCTH ynaaercss u30exarTb CUTYyallMH, Koraa
3HayeHue aTpuOyTa U3MEHSeTCs BCEMH KilaccaMM CHUCTeMbl. Bwmecro sToro joruka
U3MEHeHus arpubyra OyneT 3akideHa B TOM JK€ Kjacce, 4To M caM 3TOT aTpuOyT.
3anaBaeMble mapaMeTpbl BUAMMOCTH TOBJIMSAIOT HA TEHEPUPYEMBIH KO.

Onepaunu

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

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

Ha JuarpaMMe KiIIaCCOB MOKHO IIOKa3blBaTb KaK HWMCHA onepaunﬁ, TaKk WU HMCHa
omepanuii BMecTe C UX [apaMeTpaMd M THUIIOM BO3BpallaeMoro 3HadeHus. YToOBI
YMCHBIINTDh 3arpy’>KCHHOCTb JHarpaMMmsbl, ITOJIE3HO ObIBaeT Ha HEKOTOPBIX U3 HUX ITOKAa3bIBATH
TOJIbKO MMEHA OTepalliii, a Ha APYTUX UX MOJHYIO CUTHATYPY.

B s3pike UML onepanyy uMEIOT CIEAYIOUIYI0 HOTAIHIO:

Nmsa Omnepanuu (apryMeHT: THI JaHHBIX apryMeHTa, apryMEeHT2:TUI JIaHHBIX
aprymMeHTa2,...): TUIl BO3BPAIaeMOTO 3HAUCHUS

Crnenyer pacCMOTPETh YEThIPE Pa3IMYHBIX TUIIA OTEPALIUA:

- Onepanuu peain3aimu;

- Onepauuu ynpaBieHUs;

- Onepanuu 10CTYyIA;

- BcnomorarenbHbIe Oorncpanuru.
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Onepaunu peajnzanuu

Omnepanmu peanuzauuu (implementor operations) peanu3ylOT HEKOTOpble Ou3Hec-
¢ynkuuu. Takue onepanuu MOXHO HaWTH, HCclenys JAudarpaMMbl B3aMMOJAEHCTBHSL.
Juarpammbl  3TOor0 TuUna (OKYCHUPYIOTCS Ha OusHec-QpyHKIUMAX, M KakJoe COOoOIIeHHe
JarpaMMbl, CKOpee BCEro, MO>KHO COOTHECTH C OIepalven peanus3anuu.

Kaxnass omepanus peanu3anuy JOJDKHA  OBITh  JIETKO — HPOCIESKHMBaeMa J0
COOTBETCTBYIOLETO TpeOOBaHUA. DTO JOCTHraeTcs Ha Pa3IUYHBIX STarax MOJAEIMPOBAHUS.
Omnepanyst BBIBOAWTCS H3 COOOWICHHWS HA JUarpaMMe B3aUMOACWCTBHUS, COOOLICHHS
UCXOIAT M3 NOAPOOHOr0 ONMCAaHUS IOTOKAa COOBITUH, KOTOPBIA CO3/1aeTCsi Ha OCHOBE
BapHaHTa HCIOJIb30BaHUs, a NOCIEAHUN — HA OCHOBE TpeboBaHM. BO3MOXHOCTH MpOCIEANTh
BCIO 3Ty LIENIOYKY IO3BOJSET TapaHTUPOBaTh, YTO KaxJ10e TpeOoBaHHE OyAeT pealn30BaHO
B KOJIE, @ KaXAblil (hparMeHT Koja peamu3yeT KaKoe-TO TpeOOBaHHE.

Onepauuu ynpapjieHus

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

Omnepanum gocrymna

ATpuOyTHl OOBIYHO OBIBAIOT 3aKPHITHIMH HJIM 3allUIIEHHBIMH. TeMm He MeHee, pyrue
KJIaCChl MHOTJA JOJDKHBI POCMATpUBATh MM M3MEHATh UX 3Ha4eHMs. JlJI 3TOTO CyIECTBYIOT
ormepanuu JgocTtyna (access operations). Takoil TOAXOX JaeT BO3MOMKHOCTh 0O€30IMaCHO
MHKAICYJINPOBaTh aTpuOyThl BHYTPU Kiacca, 3allUTUB HUX OT JPYTrUX KJIaccoB, HO BCE XKe
MO3BOJIIET OCYIIECTBUTHh K HHUM KOHTpoJupyemsblid noctyn. Cosnanue onepauuit Get u Set
(mostyueHHs 1 U3MEHEHHUs 3HAUEHUs) JUIs KaX10ro aTpudyTa Kilacca sBJseTCs CTaHJapTOM.

BcnomorareibHbIe Onepanuu

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

YrtoObl HACHTUDUITIPOBATH ONIEPALINH, BBITIOIHUTE CIEIYIONIUE TEHCTBHUS:

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

Paccmotpute  ympamnsitomue  omepanuu.  Moker  moTpeOoBaThCs  J100aBHUTH
KOHCTPYKTOPBI U IECTPYKTOPBI.

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

Cas3n

CBsi3p mpencTaBisieT COOOW CEMaHTHUYECKYH B3aMMOCBSI3b Mexay kiaccamu. OHa
JaeT Kjaccy BO3MOXKHOCTH y3HaBaTh 00 aTpuOyTax, OomepamusXx W CB3SX APYroro Kiacca.
NupiMu  crmoBaMu, 49TOOBI OJWH KJIacC MOT TIOCTATh COOOINEHHWE APYroMy Ha auarpamme
MOCJIEIOBATEIbHOCTH WJIM KOOMEPATUBHOM JUarpamMme, MEXIy HMMH JIOJDKHA CYIIECTBOBAaTh
CBS3b.

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

Acconuanuu
Acconumanus (association) — 3T0 CEeMaHTHYECKas CBSI3b MEXIy Kiaccamu. WX pucyroT Ha
JarpaMMe KJIacCoB B BUI€ OOBIKHOBEHHOM JINHUH.
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Pucynox 2.10 - CBs3b accoruanus

Accouuanuu  MOryT  OBbITh ~ JBYHANpaBlIeHHBIMH, Kak B  [pUMEpe, WU
oaHoHanpasiieHHbIMU. Ha si3pike UML aByHarnpaBieHHbIE aCCOLUAIIMN PUCYIOT B BUJIE MPOCTOM
JUHAU 0€3 CTPEJIOK WIIH CO CTpeKamu ¢ 00eux ee cTopoH. Ha ogHOHanpaBieHHOW accolranuu
M300paxaroT TOJIBKO OJIHY CTPEJIKY, OKa3bIBAIOIIYIO €€ HallpaBJICHHUE.

Hanpasnenue accouuanuu MOYHO ONPEICTUTh, u3zyyvas JMarpaMMbl
MOCNIEIOBATEIbHOCTH U KOONEpaTWBHbIE AuarpaMMmbl. Ecim Bce cooOuieHuss Ha HHUX
OTHPABJISIIOTCS TOJIBKO OJHHUM KJIACCOM W MPUHUMAIOTCS TOJBKO IPYrUM KJIAccOM, HO HE
HA00OpOT, MEXIY STUMHU KJIaccaMHd MMEET MECTO OJHOHAIpaBlieHHAs CBS3b. Eciu XOTs Obl
OJIHO COOOIICHHWE OTHPABIICTCS B OOPAaTHYIO CTOPOHY, acCONManus JOJDKHA OBITh
JBYHAIPABJICHHOM.

Accommaniui  MOryT  OBITh  peduieKCHMBHBIMU.  PeduiekcuBHass — accommanus
MpearnoyiaraeT, 4To OJMUH DJK3eMIUIp Kiacca B3aUMOACHCTBYET C JPYTUMHU 3K3eMIUISIpaMu
3TOTO e Kjacca.

3aBHCHMOCTH

Ces3u 3aBucuMoctu (dependency) Takke OTpa)xaroT CBSI3b MEXAY Kjaccamu, HO OHU
BCEr/la OJHOHAIPABJICHBI W TIOKA3bIBAIOT, YTO OJHMH KJIacC 3aBUCUT OT OIPEICICHHM,
CleNaHHBIX B Jpyrom. Hampumep, kimacc A wucmonbdyer meronsl kiacca B. Torma mpu
M3MEHEHUH Kiacca B He0OX0IMMO MPOM3BECTH COOTBETCTBYIONINE H3MEHEHHMSI B Kitacce A.

3aBUCHUMOCTh M300pa)kaeTcsi MYHKTHUPHOM JHMHUEH, TMPOBEIECHHOW MEXAY JBYyMS
DJICMCHTAMU I[I/IarpaMMBI, 1 CHUTACTCA, YTO IJIEMCHT, HpI/IBSI3aHHI)II71 K KOHHy CTpeJ'IKI/I, 3aBUCUT
OT DJIEMEHTA, MPUBS3aHHOTO K HAaYally TOW CTPENKH.

NewClass NewClass?2

Pucynok 2.11 - CBs13b 3aBUCUMOCTh

[Tpu renepanuu Koma JUIst 3TUX KJIACCOB K HUM He OynyT 100aBIsATHCS HOBbIE aTPUOYTHI.
Onmnako, OyayT co3maHbl crenuduyeckue I sI3bIKa OMepaTopbl, HEOOXOIWMBIE ISt
MO/JIEPKKHU CBSI3U.

Arperanuun

Arperamuu (aggregations) TpPEICTaBISIIOT coOol Ooliee TecHYr0 (OpMYy acCcoIUaIUu.
Arperanusi — 9TO CBA3b MEXIY IIEJIbIM M €ro 4dacTelo. Hampumep, y Bac MOkeT OBITH Kiiacc
ABTOMOOUIBb, a Takke Kiaccel JlBuratenb, [IOKpbIIIKM M Kiaccel A JpYyTUX dvacrei
aBTomMoOmig. B pesynbraTe 00beKT kilacca ABTOMOOWMIIb OyIEeT COCTOATH U3 O0BEKTa Kiacca
JlBuratens, yetbipex 0ObekTOB Ilokphimiek u T. A. Arperauuud BHU3yaIM3HpPYIOT B BHJE
JWHANA C POMOMKOM Y KJIacca, SBISIOMIETOCS IIeITBIM:

Whole Part
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Pucynox 2.12 - CBs3p arperamus

B nomnonnenne k mpoctoit arperammu UML BBoauT Oojiee CHIIBHYIO Pa3HOBHIAHOCTD
arperaiuy, Ha3biBaeMylo KoMmmo3unued. CorinacHo KOMIIO3UIUHM, OOBEKT-4acThb MOXKET
IIPUHAJUIEKATh TOJIBKO €JUHCTBEHHOMY LIEJIOMY, M, KPOME TOTO, Kak IPaBUJIO, YKU3HEHHBIN
LUK 4YacTell COBMAJaeT ¢ LUKJIOM IEJIOr0: OHM JKUBYT M yMHUPAIOT BMecTe ¢ HuM. JlroGoe
yZlaJI€HUE LIEJI0T0 PpacIpOCTPAHSAETCS Ha €ro YacTH.

Takoe xackagHOE yHaleHUE HEPEIKO pacCMaTpHUBACTCA KaK 4YacTb ONPEICIICHUs
arperanuy, OJHaKo OHO BCErJa IOoJpa3yMeBaeTcs B TOM Clydyae, KOI/la MHOXKECTBEHHOCTb POJIU
cocraBisger 1..1; Hampumep, eciau HeoOXoAMMO ynanuTh KimeHTa, TO 3TO ynaneHue I0JKHO
pacnpocTpaHuThC U Ha 3aKasbl (M, B CBOIO ouepeib, Ha CTpOKHU 3aKasa).

0606menun (HacienoBanue)

O06o0061IeHre (Hacne0BaHKe) - 3TO OTHOIIEHUE THITA 00IIEe-9aCTHOE MEXKIY DJIEMEHTAMHU
monenu. C momomipio 0000meHu (generalization) MOKa3bIBAIOT CBSI3U HACIICOBAHUS MEXKIY
JIBYMsI KJIaCCaMH.

BulimmoTeseat nans3osaTens
Hus
Alpes;
Tenedos
PeruCTpaLpOHHLH HOMED
Pervcpaums {)
Omaesea permcrpeuy ()
%
I |
SHTaTens YiTaTias € NPAZOM BLHOLE
pwe & wmaren SNEMEHTY BPEUEHHON NOALI0EIHNS

MaKcumansHoe Bpeus NonsI0saHis

X

A

T
Corpymyx Gnbnworem Crynewt
Orpen axynerer

Tenahow 0TA2Na [louaumi appec

Pucynoxk 2.13 - [Ipumep cBsi3u HacieJ0BaHUE

BbonsnmucTBO 06T)GKTHO-OpI/ICHTI/II)OBaHHI)IX A3BIKOB HEMMOCPCACTBCHHO
MOJJEPKUBAIOT KOHIICTIIUIO HacienoBanus. OHa TMO3BOJISIET OJHOMY KIIACCy HAacleJoBaTh
BCE aTpHOYTHI, ONEpallii U CBs3M JIpyroro. HacnemoBaHue makeToB O3HAYaeT, YTO B TAaKeTe-
HACJICTHUKE BCE CYIIHOCTH TMaKeTa-mpeaKa OyIyT BUIHBI TIOJ CBOUMHU COOCTBEHHBIMH UMEHAMU
(T.e. mpocTpaHCTBA MMEH O00BenuHsIOTCs). HacrmemoBanue moka3bIBaeTCs CIUIOIIHOW JIMHUEH,
UAYIIeH OT KJlacca-MoTOMKa K Kiaccy-npenaky (B trepmunonoruu OOII - oT moToMKa K MpeaKy,
OT ChIHA K OTIIY, WUIM OT TOjKJacca K cymnepkiaccy). Co cTOpoHbl Oojiee 00IIero 3jaeMeHTa
pucyeTcsi OOJBIION MONBIN TPEYTOIbHUK.

ITomumo HaCJICAYyEMBbIX, Ka)K)IBIﬁ IIoAKJIacC HUMEECT CBOU cOOCTBEHHEBIE YHUKAJIbHEBIC
aTpuOyThI, OTIEpaIliU U CBSI3U.

MH0:KxeCTBEHHOCTh
MHuosxecTBeHHOCTh (multiplicity) Mmoka3pIBaeT, CKOJIBKO AK3EMILUISIPOB OJHOTO Kiacca
B3aMMOJICHCTBYIOT C TIOMOIIBIO 3TOM CBS3M C OJHHM DK3EMIUIIPOM JIPYyroro Kiacca B

JTaHHBI MOMEHT BPEMEHU.
Hanpumep, mpu pa3paboTke CHUCTEMBI PErHCTpalMi KypCOB B YHUBEPCHUTETE MOKHO
onpeaenuth kKiacchl Course (kypc) u Student (cTymeHT). MeXy HUIMH YCTaHOBJICHA CBSI3b: Y
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KYPCOB MOTYT OBITh CTYIEHTBHI, @ Y CTYIEHTOB — Kypchl. Bompochkl, Ha KOTOPBIM TOJDKEH
OTBETUTH IMApaMETP MHOMXECTBEHHOCTH: «CKOJIbKO KYpCOB CTYAEHT MOKET IocenaTh B
JNaHHbI MOMEHT? CKOJIbKO CTYJICHTOB MOKET 3a pa3 Mocemarh OA1uH Kypc?»

Tak kKak MHOXXECTBEHHOCTh Jla€T OTBET Ha 00a 3TH BoOIpoca, €& WHINKATOPBI
YCTaHABIWBAIOTCS Ha OOOMX KOHIIAX JIMHUM CBSI3M. B mpuMmepe perucrpanud KypcoB MBI
peuIwiIf, 4YTO OJMH CTYACHT MOXET IMOCeHIaTh OT HYJS JI0 YEThIPpeX KYpCOB, a OJHMH KYypC
MoryT ciaymarh oT 0 10 20 cTyaeHTOB.

B  s3pike UML  mnpusHsATEl  OmpeneneHHble  HOTaUMW  JUIE  OOO3HA4YeHUs
MHO’KECTBEHHOCTH.

Taomuua 2.1 - O003HaYeHusI MHOKECTBEHHOCTH cBsa3eli B UML

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

HNmena cBsazeit

CBsi31 MOXKHO YTOUHHTH C TIOMOIIBbIO UMEH CBSI3€H WU POJIEBBIX UMEH. IMS CBA3M — 3TO
OOBIYHO TJIATOJI WJIW TJIarojbHas ¢)pas3a, ONMUCHIBAIOINIAS, 3a4eM OHA HyXHa. Hampumep, Mexmy
kiaccoM Person (uenoBek) u kiaccom Company (KOMITaHHS) MOKET CYIIECTBOBATh acCOIUAIIUSI.
MosxHo 3aaaTb B CBA3UM C OTUM BOIIPOC, ABJIACTCA JIA 00BeKT Kiacca Person KineHTOM
KOMIIaHUM, €€ COTPYIHUKOM WM BiaaenbiemM? UToObl ompeaenuTh 3TO, aCCOLMALUI0 MOXKHO
Ha3BaTh «employs» (HaHUMaeT):

Employs
Company Person

Pucynok 2.14 - [Ipumep umeH cBsizeit

Poau

POJ'[GBBIG NMCHaA HpI/IMeHHIOT B CBA34X accolUalluu HUJIN arperaum/l BMECTO MMCH IJIsd
ONMCAaHMUS TOTO, 3a4EM OTU CBSA3M HYXHBI. Bo3Bpamasce k npumepy ¢ kiaccamu Person u
Company, MOXXHO CKa3aTh, 4TO Kjacc Person wurpaer posb coTpyaHuka kiacca Company.
PoneBrie mMeHa — 3TO OOBIYHO WMEHA CYIIECTBUTEIbHBIC WM OCHOBAaHHBIE Ha HUX (passbl,
VWX TIOKAa3bIBAIOT HA JIMArpaMMe pPSAOM C KJIACCOM, HWIPAOIIMM COOTBETCTBYIOUIYIO POJIb.
Kak npaBuno, monp3yloTCs WM POJIEBBIM HMEHEM, WJIM UMEHEM CBSI3U, HO HE 00OMMHU Cpa3sy.
Kak u mmeHa cBsi3elt, pojieBble UMEHA HE 00s3aTeNIbHBI, UX JAIOT, TOJBKO €CIIH IeJIh CBSA3U HE
oueBuHA. [Ipumep pomnei NpuBOAUTCS HUKE:

+Employer +Employee

Company Person

Pucynox 2.15 - IIpumep poneii cBsizeit
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ITaker. MexaHusM naxKkeroB
B koHTEeKcTe muarpamMMm KJIaccoB, MAaKeT - 3TO BMECTUJIMINEG JJIsi HEKOTOpOro Habopa
KJIACCOB U APYTHX MakeToB. [[akeT ABIsSETCA CaMOCTOSATENHHBIM MPOCTPAHCTBOM MMEH.

Package

Pucynox 2.16 - O6o3nauenue makera 8 UML

B UML Her kakux-nmub0 OrpaHMYEHUN Ha IpaBHJIa, IO KOTOPBIM pa3pabOTUYUKH MOTYT
WIN JIOJDKHBI TPYNIIMPOBATh KJIAacchl B MakeThl. Ho eCcTh HEKOTOpbIE CTaHAAPTHBIE CIy4yau, Koraa
Takas TIPYNIUPOBKA YMECTHA, HalpuUMep, TECHO B3aMMOJCHCTBYIOLIUE Kiacchl, WU Ooiiee
o0muii ciryyail - pazdueHne cucTeMbl Ha [OJICUCTEMBI.

[TakeT Gu3NUECKU COACPKHUT CYLTHOCTH, OTIPEICICHHBIE B HEM (TOBOPST, YTO "CYITHOCTH
OpUHAAIeKAT nakeTy"). OTO O3HAayaeT, 4YTo eciu OydeT YHUYTOXKEH IMakeT, To OyayT
YHHUYTOKEHO U BCE €r0 COAEPKHUMOE.

Cy1iecTByeT HECKOJIbKO HanboJjiee pacpoCTPaHEHHBIX MOAX0/I0B K IPYIIIUPOBKE.

Bo-nepBbIX, MOXKHO TpyHIHpPOBaTh HUX IO CTEpeOTHNy. B TakoMm ciydae mnomydaercs
OIMH TMAaKeT C KJIacCaMHU-CYIIHOCTSIMHM, OJMH C TpaHUYHBIMM KJacCaMH, OJIUH C
YIOPaBISIOIUMHI KJacCaMM M T.J. OTOT MOAXOJ MOKET ObITh IOJE3€H C TOYKH 3PEHHUSA
pasMelleHUs] TOTOBOM CHCTEMBI, IOCKOJBKY BCE HaXOIIMECs Ha KIMEHTCKUX MallliHax
MOTPaHUYHBIE KJIACCHI YK€ OKA3bIBAIOTCS B OJTHOM IIAKETE.

Jpyroii monaxoj 3akiroydaeTcss B OOBEIUHEHMH KJIACCOB MO UX (YHKIHMOHAJIBHOCTH.
Hampumep, B mnakere Security (0€30mMacHOCTb) COJEp)KaTcs BCE KIAacChl, OTBEYANOIIME 3a
0e30macHOCTh NpUJIOKEeHUs. B TakoMm ciydae Jpyrue mnmakeTsl MOTYT Has3biBaThcsi Employee
Maintenance (Pabota ¢ corpynnukamu), Reporting (ITonroroBka ortuyeroB) u Error Handling
(O6pabotka omubok). IIpermymiecTBO 3TOro MoOAXOJa 3aKII0YAeTCs B BO3MOYKHOCTH
MOBTOPHOT'O UCIOJIb30BaHUS.

MexaHu3M MaKeTOB MPUMEHUM K JIFOOBIM 3JIEMEHTaM MOJIENH, a He TOJBKO K KJIACCaM.
Ecin nns rpynnmupoBKM KJIAacCOB HE HCIOJB30BaTh HEKOTOpPHIE SBPUCTHKH, TO OHA
CTAaHOBMUTCS INPOMU3BOJBHOM. OIHAa W3 HUX, KOTOpas B OCHOBHOM ucnoies3yercs B UML, — ato
3aBUCHUMOCTb. 3aBHUCHUMOCTh MEXAY IBYMsI IIaKeTaMH CYILIECTBYeT B TOM CIlydae, €cCiH
MEXy JIIOOBIMU JIByMs KJIACCAMHU B MAKeTaxX CYIIECTBYET Jt00as 3aBUCUMOCTb.

Takum o6pazom, 1uarpaMma IaKeTOB IPEACTABISET COO0H AMarpamMmy, COIEpIKallyro
IIAKeThl KJIacCOB M 3aBUCUMOCTH MeXAy HUMHU. CTporo roBops, MAaKEThl U 3aBUCHUMOCTH
ABIIIOTCS DJIEMEHTaMHM JMarpaMMbl KJIAcCOB, TO €CTh JuarpamMma MakeToB — 3To (opma
JarpaMMBbl KJIacCoB.
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— Entities

Boundaries

Pucynox 2.17 - [Ipumep auarpaMMbl IaKeTOB

3aBUCHMOCTh MEXIY IBYMS dJIEMEHTAMU UMEET MECTO B TOM Cllydae, €CJIu U3BMEHEHUST B
OTpeeNIEHU: OJHOr0 JJIEMEHTa MOTYT IIOBJeYb 3a co0o0i H3MeHeHus B Apyrom. UYro
KacaeTcsl KJIacCoB, TO MPUYMHBI ISl 3ABUCUMOCTEH MOTYT OBITh CAMBIMHU Pa3HBIMHU:

- OIMH KJIACC TIOCHUIAET COOOIIEHUE IPYTOMY;

- OJIMH KJIaCC BKJIIOYAET YacTh JAHHBIX JIPYroro Kjacca; OAUH KJIacC MUCIONb3YeT APYrou
B Kau€CTBE MapaMeTpa ONeparuu.

Ecmu xmace mensier cBoil mHTEpdeEic, To 00oe CooOIeHne, KOTOPOe OH IOCHLIACT,
MOXET YTPaTUTh CBOIO CHITY.

[TakeTsl HE MalOT OTBETAa Ha BOMPOC, KAKUM OOpPa30M MOKHO YMEHBIIUTH KOJUYECTBO
3aBUCUMOCTEHN B Balllell CUCTEME, OJTHAKO OHU MOMOTAOT BBIAEIUTh 3TH 3aBUCUMOCTH, a IOCIIE
TOTO, KaK OHU BCE OKaXyTCS Ha BUJlY, OCTAC€TCS TOJBKO MOpadOTaTh HaJ CHIDKCHHEM UX
KoJauyecTBa. JluarpamMmpl MakeTOB MOXKHO CUMTAThb OCHOBHBIM CPEICTBOM YIIPABIIECHUS
o01el CTPYKTYpOM CUCTEMBI.

[TakeTbl SBISIFOTCS KU3HEHHO HEOOXOIMMBIM CPEICTBOM [UIsi OONBIINX MPOEKTOB.
Ux cnemyer wucmonp30BaTh B TEX ClydasX, KOrja JguarpaMma KJIacCOB, OXBaThIBAIOIIAS
BCIO CHUCTEMY B II€JIOM U pa3MelleHHas Ha €IMHCTBEHHOM JmcTe Oymaru Qopmara A4,
CTaHOBUTCS HEUUTAEMOM.

JAuarpamMMsbl COCTOTHH

JlnarpaMMbl COCTOSIHMM ONpPENENSIIOT BCE BO3MOXHBIE COCTOSIHMSI, B KOTOPBIX MOXET
HaXOJIUThCSI KOHKPETHBIN OOBEKT, a TaK)Ke NMPOLIECC CMEHbI COCTOSHUN OO0BEKTa B pPeE3ysbTaTe
HACTYIUIEHUS] HEKOTOPBIX COOBITHH.

CymectByer MHOro ¢GopM JuarpaMM COCTOSIHHM, HE3HAYMTEIbHO OTJIMYAIOLIUXCS
JIpyr OT Apyra CEMaHTHKOM.

Ha nuarpamMmMe uMeroTcst 1Ba CrieIUaIbHBIX COCTOSIHMS — HadajbHOE (start) 1 KOHEUHOe
(stop). HawambHOe COCTOSIHME BBIJIEICHO YEPHON TOYKOH, OHO COOTBETCTBYET COCTOSHHIO
00BEeKTa, KOIJla OH TOJBKO 4TO ObLT co3naH. KoHeuHoe cocTosiHMe 0003HayaeTcs 4YepHOM
TOYKOH B O€JIOM KpYXKKE, OHO COOTBETCTBYET COCTOSHHIO OOBEKTa HEMOCPEICTBEHHO
nepea ero yHuurokeHueMm. Ha paumarpamme coCTOSIHMM MOKET OBITH OJHO M TOJBKO OIHO
HayaJbHOE COCTOSHHE. B TO ke Bpems, MOXeT OBbITh CTOJILKO KOHEUYHBIX COCTOSIHHM,
CKOJIbKO BaM HY)XHO, WJIM HMX MOXeT He ObIThb BooOmie. Korjga oObeKT HaxoquTcs B KaKOM-
TO KOHKPETHOM COCTOSIHMM, MOTYT BBINOJHATBCA pa3iuuHble mporecchl. [lponeccsl,
OPOUCXOAIINE, KOTJAa OOBEKT HaXOAUTCS B OINPENEJICHHOM COCTOSHHUHU, Ha3bIBAIOTCS
JeHcTBUSIMU (actions).

C cocrosiHMEM MOJKHO CBSI3bIBaTh JAaHHBIE IISITH THUIOB: JESATEIBHOCTb, BXOJIHOE
NeiiCTBUE, BBIXOJAHOE JIEHCTBUE, COOBITHE U HCTOPHS COCTOSHUS.
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JlesAiTeJIbHOCTH

JesitensHOCTRIO (activity) Ha3bIBaeTCsl IMOBEACHHE, peaau3yeMoe OOBEKTOM, MOKa OH
HaxOJUTCA B JIAHHOM COCTOSIHHMH. JlesSTenpbHOCTh — 3TO mpepbiBaeMoe TmoBenaeHue. OHO
MOJKET BBINIOJIHATBECS JIO CBOETO 3aBEpUICHHS, IOKAa OOBEKT HAXOAUTCA B JaHHOM
COCTOSIHMHM, WM MOXXET OBITh MpPEepBaHO TEPEXOJAOM OOBEKTa B JPYroe COCTOSHHE.
JlesTenbHOCTh U300PaKAIOT BHYTPH CAMOTO COCTOSIHUS, € JIOJDKHO MPEANIeCTBOBATh ¢I0BO do
(menaTh) U TBOECTOYHE.

BxoaHoe aeiicrBue

BxomneiM neficTBueM (entry action) Ha3bIBaeTCsl IOBEICHHE, KOTOPOE BBIMOIHSAETCS,
Korja OOBEKT MEPEXOJUT B JAaHHOE COCTosiHHME. J[aHHOE NEHCTBUE OCYIIECTBISIETCS HE TOCHe
TOTO, KaK OOBEKT IepelieN B 3TO COCTOSIHHE, a, CKOpPEe, Kak 4acTh 3TOT0 Tepexoja. B oranume
OT JEATENbHOCTH, BXOJHOE JEHCTBUME pPACCMATPUBACTCS KakK HenpepbiBaemoe. BxomHoe
JIEHCTBHE TAaK)KE TOKA3bIBAIOT BHYTPH COCTOSHHS, €My MPEIIICCTBYET CJIOBO entry (BXom) H
JIBOCTOYHE.

BrixoagHoe aeiicteue

BreixogHoe aeiictBue (exit action) momo0HO BxomHOMY. OJHAKO, OHO OCYIIECTBIISICTCS
KaK COCTaBHAas YacTh IIpollecca BBIXOJA M3 JAHHOTO COCTOSHUS. OHO SBISIETCS YaCThIO
mporiecca Takoro rnepexoja. Kak u BXogHOE, BEIXOIHOE ACUCTBUE SBISETCS HEMPEPHIBACMBIM.

BrixogHoe neiicTBue mM300pakaroT BHYTPH COCTOSIHUS, €My IPEAIIECTBYET CIOBO exit
(BBIXO[) U IBOETOUHE.

[ToBeneHne oObeKTa BO BpeMs JEATEIbHOCTH, IPU BXOIHBIX M BBIXOJHBIX JEHCTBUSX
MOXET BKJIIOYaTh OTIPABKY COOBITHS JApyroMy OO0BEKTy. B 3TOM ciydae oONMCaHHIO
NESTEIIbHOCTH, BXOJTHOTO JIEHCTBUSl WM BBIXOJHOTO JCHCTBHS MPEAIIECTBYET 3HAK « ™ ».

CooTBeTCTBYIOIIAs CTPOKA HA TUATPaMMe BBITJISIUT KaK

Do: "enb.CobbiTHE (APryMEHTHI)

3necy llens — 310 O00BEKT, moOdy4aromuii coOwbiTe, COOBITHE — O3TO MOCHLIAEMOE
cooO1uieHne, a ApryMeHTHl SBJISIOTCS TapaMeTpaMM MOChIaeMOI0 COOOIIEHUS.

JleaTenbHOCTh MOXET TakK)Ke BBIMONHATECS B PpeE3yiabTaTe IONYyYeHUS OOBEKTOM
HEKOTOporo coObiTus. [Ipu MoMydyeHMH HEKOTOPOro COOBITHS BBINOJIHAETCS ONpeeNeHHAs
NeSITeITbHOCTD.

Ilepexomgom (Transition) Ha3bpIBaeTCsl MepeMElIEHHE U3 OIHOTO COCTOSIHUS B JPYTOE.
COBOKYITHOCTh TI€PEXOJIOB JTMAarpaMMbl ITOKAa3bIBAET, KaK OOBEKT MOXKET TepeMemaTbes
MEXJy CBOMMH cocTossHUsIMH. Ha numarpamme Bce mepexojbl M300pa)aroT B BHJE CTPEINKH,
HAYMHAIOMICHCS Ha IEPBOHAYAIILHOM COCTOSIHUY M 3aKaHYMBAIOIIEHCS TOCIIETYIOIINM.

ITepexoab! MOTYT ObITh pedieKCUBHBIMU. OOBEKT MOKET MEPEHTH B TO K€ COCTOSHUE, B
KOTOPOM OH B HACTOSAILIUII MOMEHT HaxoauTcs. PediexcuBHbIe mepexo/ibl H300pakaroT B BUJIE
CTPEJIKH, HAaUMHAIOIIEHCSI U 3aBEPIIAIOIICHCS Ha OJTHOM M TOM K€ COCTOSIHHH.

VY mepexoma cylecTByeT HeCKOJIbKO crnenudukanmii. OHM BKIIIOYAIOT COOBITHS,
apryMEHTBI, OTPaXIAIOIINE YCIOBUS, NEHCTBUS M TMOCHUIAEMBIE COOBITHS.

CoObITHs

CoOmiTHE (event) — 3TO TO, YTO BBI3BIBAET MEPEXOJ] M3 OJIHOTO COCTOSHUS B JIPYTOE€.
CoOpITHE pa3MeNaoT Ha AUarpaMMe BIOJb JIMHUU TIEpexo/ia.

Ha namarpamme mis oToOpakeHHsSI COOBITHSI MOXHO HCIIOIB30BaTh KaK MM OINEpalu,
Tak U OOBIYHYIO (pa3y.

BonbIMHCTBO TIEPEX0/I0B JIOJDKHBI HIMETh COOBITHS, TaK KaK UMEHHO OHH, IPEXK]IC BCETO,
3aCTaBISIOT MEPEX0]] OCYIIECTBUTLCA. TeM He MeHee, ObIBAalOT M aBTOMAaTHYECKHE TIEPEXO/Ibl, HE
UMeroIe coOBITHH. [Ipr 3TOM OOBEKT caM IepeMeInaeTcsi U3 OJHOTO COCTOSHUS B JIPYroe Co
CKOPOCTBIO, MO3BOJISIONICH OCYIIECTBUTHCS BXOIAHBIM JIEHCTBUSAM, NEATEIBHOCTH U BBIXOJHBIM
JIEUCTBUSIM.
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Orpaxknamommue ycJoBuUs

Orpaxnatomue ycnosus (guard conditions) ompenesnsitoT, KOorja Mepexo] MOXKET, a
KOTJ]a HE MOXKET OCYIIECTBUTHCSA. B MPOTUBHOM Cilydae rmepexo]l He OCYIIEeCTBUTCS.

Orpakaaromnme ycjaoBHsS H300pakalOT Ha JuUarpaMMe BJOJIb JIMHUH MEPEexoja Mmociie
UMEHH COOBITHS, 3aKJII0Yasi UX B KBaJIPATHBIC CKOOKH.

Orpaxaaronge ycloBHs 3agaBaTh HeoOs3aTenbHO. OIHAKO €CIU  CYIIECTBYET
HECKOJIbKO aBTOMAaTHYECKHX IIEPEXOJOB M3 COCTOSHUS, HEOOXOAUMO ONPEACTUTh Ui HHUX
B3aMMHO HCKJIIOYAIOIIAE OTPAKIAMOIINE YCIOBUS. ODTO IMOMOXET YHTATCI0 JJIHarpaMMbl
MOHSATH, KAKOW MYTh Mepexojia OyeT aBTOMaTHYEeCKH BBIOPaH.

HeiictBue

HeiictBueMm (action), Kak YyXe TIOBOPWJIOCH, SBJSIETCS HENPEpPhIBAEMOE IOBEJCHHE,
OCYILIECTBIISIOLIEECS KAaK YacTh Nepexoaa. BXonHble U BBIXOAHBIE AEWCTBUS [T0KA3bIBAIOT BHYTPU
COCTOSIHUH, IOCKOJIBKY OHU ONPEAEISIOT, YTO MPOUCXOANT, KOTJa OOBEKT BXOAUT WM BBIXOIUT
u3 Hero. bonbiyro yacTh 1eHCTBUM, OJHAKO, M300pa)karoT BJOJb JIMHUU IEPEXojia, TaK Kak
OHM HE JOJDKHBI OCYIIECTBIISITHCS IIPU BXOJE WU BBIXOJIE U3 COCTOSTHUSL.

JleiicTBUE pUCYIOT BIOJIb JIMHUU IE€PEX0/ia MOCIE€ UMEHU COOBITUSA, EMY IPEILIECTBYET
KOcas 4yepTa.

CoObiTHE WM JeicTBME MOTYT OBITh TIOBEJIEHMEM BHYTPU OOBEKTa, a MOTYT
HpeACTaBIATh Cco00il cooOlieHue, mnoceuiaeMoe Jpyromy oObekTy. Ecnm coObitue wnim
JeICTBUE MOCBUIAETCA APYroMy OOBEKTY, HEepel HHUM Ha Juarpamme IMOMEIA0T 3HAK «  ».

CHATUE geHer
[oTpMuaTenkeHBIA Ganarc)

MNpeetiweHne KpeguTa \

entry: BpemMeHHO 3aMopo3nTL cueT
Brnag gemer do: Mocnate yeegoMneHue KueHTy
[nonoxwMTensHbIA (&fit: Pa3moposuts cuer

BanaHc]

KnueHT Tpebyet
3aKpeITe cueT /

CoxpaHuTe garty
3aKpLITHA cYeTa

MNpoeepka 6anaqca
[oTpuyaTensHeIM GanaHc
B TeveHwe Gonee 30 gHer]

entry: Bugate
KpeAWTHYIO KapTy

®

Pucynoxk 2.18 - IIpumep auarpaMmbl COCTOSTHUH

JluarpamMmbl  COCTOSHUMI He HaJgo co3/laBaTh JUIS  KaXJAOro Kiacca, OHHU
MMPUMCHAIOTCSA TOJBKO B CJIOXHBIX ClIy4dasax. Ecan oObekT Kkiacca MOXKET CymeCTBOBaTh B
HECKOJIbKUX COCTOSHUSIX M B K&XJIOM M3 HHUX BeleT ceds Mo-pasHOMY, JUIsl HEr0 MOXKET
noTpedoBaThCs Takas quarpamma.

JAuarpamMMel pasMeLleHus

Huarpamma pasmemenns (deployment diagram) oTpakaer (u3nyecKue B3aUMOCBS3U
MEXy MPOTPAMMHBIMU M alMapaTHBIMH KOMIIOHEHTaMH cucTeMbl. OHa SIBISETCS XOPOIIUM
CPEACTBOM JUISI TOTO, YTOOBI IMOKa3aTh MAapUIIPYTHl MEPEMEIICHNsT 00BEKTOB W KOMITOHEHTOB
B pacrpe/ieJIeHHON cucTeme.

Kaxnprii y3en Ha auarpamMme pa3MelieHUs TMPECTaBIseT COO0OM HEKOTOPHIA THII

BBIYUCIUTENILHOTO  yCTPOHCTBA — B  OOJBIIMHCTBE CJIy4aeB, 4YacTh ammapaTypbl. OTa
ammaparypa MOXXET OBITh TIPOCTBIM YCTPOWCTBOM WJIM JAaTYMKOM, a MOXET OBITh U
MAHpperimMoMm.

HI/IanaMMa pPasMEIICHUA IIOKa3bIBAcT CbI/ISI/I‘—IeCKO€ PAaCIIOJIOKECHUC CETH n
MCCTOHAXOXICHUC B Hel PAa3JINIHBIX KOMIIOHCHTOB.
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Banking Database
Server

Oracle Server
<<|AN>>

Regional
ATM Server

Printer

ATMServer.exe

<<Private Network>>

<<Private Network>>

125 First St.
ATM

ATMClient.exe

459 EIm St.

ATM

ATMClient.exe

Pucynok 2.19 - [Ipumep auarpaMMbl pa3MenieHus

I[I/IanaMMa pasMCIICHUA HUCIOJB3YETCAd MCHCIDKCPOM IIPOCKTA, I10JIb30BATCIISIMU,
APXUTCKTOPOM CHUCTEMbI M OSKCIUTYaTAHMOHHBIM IIECPCOHAIIOM, YTOOBI IIOHSATH (1)I/I3I/I‘IGCKOG
PasMCIICHUE CUCTEMbI M PACIIOJIOKCHUC €€ OTJICAbHBIX ITIOJACUCTEM.

Z[I/Ial“paMMBI KOMIIOHCHTOB

I[I/IanaMMBI KOMIIOHCHTOB IIOKa3bIBAarOT, KaK BbIITIAAUT MOACIb Ha (1)I/I3I/I‘-ICCKOM
YpOBHE. Ha nux I/1306pa)I(CHBI KOMIIOHCHTBI IIPOI'paMMHOI'O obecreyeHns U CBA3U MCKIAY

HuMmH. [Ipu 3TOM Ha TakoW IHAarpaMMme BBIICIISIOT
KOMIIOHEHTHI ¥ OMOJIMOTEKN KOA.

JBa THIIA KOMIIOHCHTOB: HCIIOJIHACMBbIC

Kaxnpii xmacc monmenu (WM TOJCHCTEMA) MPeoOpazyeTcsi B KOMIIOHEHT HCXOIHOTO
koma. llocne co3manust OHM cpa3y [00aBIAOTCS K JAMarpaMMe KOMIIOHEHTOB. Mexay
OT/IENbHBIMA KOMIIOHEHTaMH H300pa)Kal0T 3aBHCHUMOCTHU, COOTBETCTBYIOIIME 3aBUCUMOCTSIM
Ha JTarne KOMIWISIUU WA BBIITOJHEHHS MPOrPaMMBbI.

ATM exe

-

Card Reader ,/"
i:’/

i ‘-\ ATM Screen

Caéf g

ATM smeri

5\ Cash Dispenser

T

A

1
]

Cash Dispenser

Pucynok 2.20 -. IIpumep nuarpaMMbl KOMIIOHEHTOB

JlnarpaMMbl KOMIIOHEHTOB IPUMEHSIOTCS TEMH YYaCTHUKAMM IPOEKTA, KTO OTBEYAET 3a
KOMITWJIALIMIO CUCTEMBL. M3 Hee BUIHO, B KAKOM IIOPSAAKE HAJ0 KOMIIWJIMPOBATH KOMIIOHEHTHI,
a TaKXke KakMe WCIIOJIHSIEeMble KOMIIOHEHThl OyayT co3aaHbl cuctemod. Ha Taxoii
JuarpaMMme II0Ka3aHO COOTBETCTBHME KJIACCOB pEAIM30BAaHHBIM KoMIOHeHTaM. OHa HyXHa

TaM, I'’I€ HAUYMHACTCA rCHEpalnua KoJa.
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O0beguHeHne TUATPAMM KOMIIOHEHTOB M Pa3BepPThIBAHHA

B HekoTOpbIX ciydasx J[JOmycKaeTcs pas3MellaTb JuarpaMMy KOMIIOHEHTOB Ha
JyarpamMMme pa3BepThIBaHMs. DTO IO3BOJIAET IOKA3aTh KaKHME KOMIIOHEHTHI BBINOJIHAIOTCA U Ha
KaKHUX y3JIax.

METOAOJOI'UsA MOJAEJIUPOBAHUA ITPOEKTA

[IpoGnemb! yrpaBiIeHUS TPOTPAMMHBIMH TIPOSKTAMHU BIIEPBBIC MPOSIBIIIMCH B 60-X -
Hauane 70-x TOMOB, KOrja MPOBAIWINCH MHOTHE OOJbIIME TMPOEKThl MO pa3zpaboTke
MPOrpaMMHBIX MPOIYKTOB. beimm 3adukcupoBanbl 3aaepkku B cosznanuu 110, oHO ObLIO
HEHA/IKHBIM, 3aTpaThl Ha pa3paboTKy B HECKOJBbKO pa3 MPEBOCXOIMIIN IEepPBOHAYAIbHbBIE
OIICHKHM, CO3[JaHHbIE MPOrPaMMHBICE CHUCTEMbl 4YacTO HUMEJIM HU3KHE T0Ka3aTenu
MPOU3BOAUTENBHOCTA. [IpMUMHBI MpPOBaJOB KOPEHWINCh B TE€X NOAXO0AAX, KOTOpPbIE
WCIIOJIb30BAJIMCH B YIPABICHUH MpoekTamu. [IpumeHsemas MeToiuka ObUIa OCHOBaHA Ha OTIBITE
yIOpaBlIeHUs] TEXHUYECKMMHM NpPOEKTaMHh M oOKazajach Hed(p(deKTUBHONH mpu paszpaboTke
IPOrPaMMHOTO O0ECTICUCHUSI.

Baxxno mnonHuMate pasHully Mexay mnpodeccuoHanbHOil paspabotkoir [10 wu
TIOOUTENILCKUM ~ TIpOrpaMMUpOBaHWeM. HeoOXOoAMMOCTh  yIpaBlieHUsS  IPOTPaMMHBIMU
MPOEKTaMU BBITEKAaeT U3 TOro (hakra, yTo mpoliecc coznanusi npodeccuonanpuoro 10 Bcerna
SABJISIETCS] CYyOBEKTOM OIOJKETHOM MOJUTUKUA OpPTraHU3alliy, TJe OHO pa3pabaThiBaeTCs, U UMEET
BpEeMeHHbIE orpaHuueHusi. Pabora pykoBoauTess MpOrpaMMHOTO MPOEKTa Mo OOJBIIOMY CYETY
3aKJIIOYAETCS B TOM, YTOOBI TapaHTHPOBATH BBHIMOJHEHHE STUX OIOJDKETHBIX W BPEMEHHBIX
OTpaHHYEHUN C yueToM Ou3Hec-1eel opraHu3aluu OTHOCUTENIbHO pa3pabateiBaemoro 110.

PykoBoguTenn  mpoOEKTOB MpU3BaHBl  CINIAHUPOBATh  BCE  JTambl  pa3pabOTKH
IporpaMMHOro npojaykta. OHU Takke MOJIKHBI KOHTPOJIHUPOBATH XOJ BBIMOJHEHUS PAabOT U
cobmoieHnst Bcex TpeOyeMbIX cTaHAapToB. [IOCTOSHHBIN KOHTPOJIb 32 XOJOM BBITTOJTHEHUS
paboT HEoOXOoAMM ISl TOTO, YTOOBI MpOIECC pa3pabOTKU HE BBIXOAWI 33 BpPEMEHHBIE U
OI0/KETHBIE OTpaHUYCHMs. XOpOIIee YIpaBlICHHWE HE TapaHTHUPYET YCIEIIHOTO 3aBEepUICHUS
MPOeKTa, HO IIJIOXO€ YIpaBJIeHHE O005S3aTelbHO TMPUBEAET K €ro MpoBally. OTO MOXKET
BBIPA3UTHCS B 3aep’KKe CPOKOB ciaun rotoBoro [1O, B MpeBHIINIEHUH CMETHON CTOMMOCTH
MpoeKTa U B HecoOoTBeTcTBHH roToBoro 110 cnenudukanmu TpeboBaHuil.

IIpouecc pazpaborkm [IO cymiecTBeHHO OTIMYaeTcsd OT MPOLIECCOB peaau3alun
TEXHUYECKUX IPOEKTOB, YTO TMOPOXKJIAET OMNpPENIEJIEHHbIE CII0KHOCTHU B  YIPaBJICHUU
MPOrpaMMHBIMU TTPOEKTaMU:

1. IlporpammuBIii TpoAYKT HemaTepHuaneH. [IporpammHoe obecriedeHre HemaTepuaibHO,
€ro Helb3sl YBUJETh WIH MOTPOoraTh. PyKoBOIUTENH TPOrPaMMHOTO MPOEKTA HE BUIUT MPOIECC
"pocta" paspabareiBaecmoro I1O. OH MOXeT moyaraThCsl TOJIBKO Ha JIOKYMEHTAIHI0, KOTOpPas
bukcupyet nporecc pa3paboTKu MPOrpaMMHOTO MPOAYKTA.

2. He cymiectByeT craHIapTHBIX TporieccoB pa3padorku [10. Ha cerogusimHuil 1eHs HEe
CYILIECTBYET YETKOM 3aBUCHMOCTH MEXIy mpoieccoMm co3aanusa [10 u Ttumom cosmaBaemMoro
MPOTrPaMMHOTO TIPOAYKTa. JIpyrue TeXHUYECKUE AUCIUTUITMHBI UMEIOT JIUTEIBbHYIO HCTOPHIO,
MPOIECChl Pa3pabOTKH TEXHUYECKUX H3JENUA MHOTOKPATHO OMpPOOOBaHBI M MPOBEPEHHI.
[Tpormecchl co3maHusi OOMBITMHCTBA TEXHUYECKHUX CHCTEM XOpOIIO HM3y4deHbl. M3yueHuem ke
npoiieccoB coznanus 110 cnenuanucTsl 3aHUMAIOTCS TOJIBKO mocieaHee Bpems. [loaromy moka
HeNlb3s TOYHO Mpe/icKa3aTh, Ha KakoM JTare mporecca pa3zpabotku [IO Moryr BO3HMKHYTH
MPOOJIEMBI, YTPOKAIOIITUE BCEMY TPOrPaMMHOMY MPOEKTY.

3. bonpmme mporpaMMHBIE MPOEKTHI - 3TO YacTo "OJHOPa3oBBIe" TPOEKTH. Bosbinme
MpOrpaMMHBIE MTPOEKTHI, KaK MPaBUJIO, 3HAYUTEIBHO OTINYAIOTCS OT IPOEKTOB, PEAIM30BaHHBIX
panee. I[losTomMy, dYTOOBI yMEHBIIUTH HEONPEACICHHOCTh B IUIAHHPOBAHUM ITPOCKTA,
PYKOBOAMTENU TPOEKTOB JOJDKHBI 00JaJaTh OYEHb OOJBIIMM MPAKTUYECKHUM OmbiToM. Ho
MIOCTOSIHHBIE TEXHOJIOTMYECKHE M3MEHEHHSI B KOMIBIOTEPHOM TEXHHKE U KOMMYHHKAIIHOHHOM
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000pyIOBaHUHU OOECLIEHUBAIOT MPEABIAYIIUI ONBIT. 3HAHUS U HaBBIKH, HAKOIUICHHBIE OIBITOM,
MOTYT HE BOCTPeOOBATbCS B HOBOM IIPOEKTE.

IlepeuncienHble OTIMYMS MOTYT IIPUBECTH K TOMY, YTO peau3alys IpOeKTa BbIMIET U3
BPEMEHHOI0 TpaduKa WM TPEBBICUT OIOKETHbIE aCCHUTHOBaHUA. lIporpaMMHBIE CHCTEMBI
3a4acTyl0 OKa3bIBalOTCS HOBMHKAMM KaK B "HJE0JIOTMYECKOM'", TaK U B TEXHHYECKOM ILIAHE.
[TosTOMy, TpenBuAs BO3MOKHBIE MPOOJIEMbl B peain3allii MPOTPAMMHOIO MPOEKTA, CIETyeT
BCerJa MOMHHMTb, YTO MHOTMM H3 HHUX CBOICTBEHHO BBIXOJAWUTh 3a PAaMKHU BPEMEHHBIX U
OIOPKETHBIX OTPAHUYEHUM.

IIpouecc ynpaJieHusi pa3padoTKOi NPOrPaAMMHOI0 odecnedyeHust

HeB03MOXKHO onucaTh M CTaHIAPTU3UPOBATH BCE PAaOOTHI, BHIMOIHSAEMBIC B POCKTE 10
cozznanuto [10. Otu paboThl BecbMa CYLIECTBEHHO 3aBUCAT OT OpraHU3allMy, TJ€ BBIIOIHIETCS
pa3paborka IIO, m or TMma co3zaBaeMoro mporpamMmHoro mnpoaykra. Ho Bcerma MoXHO
BBIJICJIUTH CIIEAYIOILUE:

- Hantucanue npemioxenunii no cozpanuto 110.

- [InanupoBanue u coctaBieHue rpapuka padbot no cozaanuto I10.

- OLIeHMBaHNE CTOUMOCTH MPOEKTA.

- [lonGop nepcoHnaina.

- KoHTposb 32 X0/10M BBIITOHEHUS padoT.

- Hancanue oTueToB u npeacraBieHui.

[lepBast cragust MPOrpaMMHOIO NMPOEKTa MOKET COCTOATH M3 HANKCAHUS MPEJIOKEHUN
[0 peanu3aluy 3Toro npoekta. [Ipeayioskenus 10KHbBI COAEPIKaTh ONUCAHKUE LesIel IPOEKTOB U
croco00B ux goctuxkeHus. OHU Takke OObIYHO BKJIIOYAIOT B c€0sl OLEHKH (PUHAHCOBBIX U Bpe-
MEHHBIX 3aTpaT Ha BBINOJHEHUE MpoekTa. [Ipm HEoOXOAMMOCTH 371€Chb MOTYT HPHUBOAUTHCS
000CHOBaHHUA Ui NEpeJayd IIPOEKTa Ha BBIIOJHEHHE CTOPOHHEW OpraHU3aluy WU KOMAaHJE
pa3pabOTUHKOB.

Hanucanune mnpennoxeHuil — OYeHb OTBETCTBEHHAs paldoTa, Tak Kak MAJii MHOTHX
OpraHu3anii BoIpoc O TOM, OyIeT JM MNPOEKT BBINOJIHATHCA CaMOW OpraHu3anueil win
pa3zpabarbIBaThCsl IO KOHTPAKTy CTOPOHHEH KOMIIaHWEH, sABiseTcs KpurtuueckuM. He
CYIIECTBYET KaKMX-JIMOO PEKOMEHJIAIMI 110 HAMMCAHUIO MPEUIOKEHUI, MHOTO€ 3/1€Ch 3aBHCUT
OT OTIBIT.

Ha sTane ninaHupoBaHus IPOEKTa OMPENENAIOTCS MPOLECCHI, 3TAllbl U IOJyYEHHBIE Ha
KaXKJOM U3 HUX PE3Yy/lbTaThl, KOTOPbIE JOJKHBI IPUBECTH K BBIOJIHEHUIO MpoekTa. Peannszanus
ATOro IUIaHA MNpPHUBENET K AOCTHXKEHHIO Iiesiel INpoekTa. OnpeneneHue CTOMMOCTH IPOEKTa
HaIpsIMyIO0 CBSI3aHO C €ro IJIaHUPOBAaHUEM, TOCKOJIBbKY 37€Ch OLIEHHUBAIOTCS PECYPCHI, Tpe-
Oyroruecs /1711 BHIIOJIHEHUS TUIaHa.

KoHTponb 3a X010M BbINONHEHUS pabOT (MOHUTOPUHI MPOEKTa) — 3TO HEMPEPBIBHBIN
IIPOLIECC, MTPOJOJIKAIOIIMICS B TEUEHHE BCEro CpOoKa peaiu3aluu npoekra. PykoBonurens 1o0i-
KEH TOCTOSHHO OTCIIEKUBATh XOJ pean3allii MPOEeKTa M CPaBHUBATh (aKTHUECKUE M IUIa-
HOBBIE TTOKA3aTeNu BBIIOJHEHUS pabOT ¢ UX CTOMMOCTBIO. XOTSI MHOTHE OpraHU3al[Ml UMEIOT
MeXaHU3MBbl (POPMATILHOTO MOHUTOPUHTA pabOT, OMBITHBIA PYKOBOJUTENb MOXKET COCTABUTH sIC-
HYI0 KapTHUHY O CTaJUH Pa3BUTUHU MPOEKTa MPOCTO IMyTeM HedopMarabHOro OOLIEHHs ¢ paspa-
060TYMKaMHU.

HedopmanbHblii MOHUTOPUHT YacTO MOMOTaeT 0OHAPYKUTh MOTEHIMAbHbIE TPOOJIEMBI,
KOTOpbIE B SIBHOM BHJI€ MOTYT OOHapyXUThCs mo3aHee. Hampumep, exenHeBHOe oOCyxaeHUE
X0/J1a BBIIOJIHEHUS pabOT MOKET BBISIBUTH OT/AEIbHBIE HEAOPAOOTKH B CO3/JaBA€MOM MPOTrpamMM-
HOM MpoayKTe. BMecTo OMIaHHs OTYETOB, B KOTOPBIX OyneT oTpakeH (akT "mpoOykcoBKH"
rpaguka padboT, MOXHO OOCYIUTh CO CIEIHAINCTAMH HAMEYAIOIIHECs MPOrPaMMHCTCKHE
npoOJIeMbl U He JIOMYCTUTh CpbIBa Ipaduka padoT.

B Teuenue peanuzanuu mnpoekTa OOBIYHO MPOUCXOTUT HECKOJIBKO (OpMabHbBIX
KOHTPOJIbHBIX MPOBEPOK XOJa BBIMOJHEHHS padoT 1o coznanuio [10. Takue nmpoBepKH JOIKHBI
JaTh OOLIYI0 KapTHHY XOJla peajli3allud INpPOeKTa B IEJIOM U II0Ka3aTh, HACKOJIBKO YyiKe
paspaboTtanHas yacth [1O COOTBETCTBYET IIENSM MPOEKTA.
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Bpewmst BbINOIHEHNS OONBIINX IPOrPAMMHBIX MPOEKTOB MOXKET 3aHUMATh HECKOJIBKO JIET.
B TedeHne 3TOro BpeMeHH LieJIM ¥ HaMEPEHUs OpraHu3aliy, 3aKa3aBIlel IPOrpaMMHBIN IIPOEKT,
MOTYT CYIIECTBEHHO HM3MEHUThCS. MOXKET OKa3zaThCsl, 4TO pa3palbaThIBaeMblil NMPOrpaMMHbIN
OPOAYKT CTajl YK€ HEHYXHBIM JIMOO HCXOonHble TpeboBaHHs K co3gaBaemMomy I1O mpocto
ycTapead M HMX HEOOXOIUMO KapAMHAIbHO MEHATh. B Takol cuTyalluu pyKOBOJCTBO
OpraHu3alu-pa3padoTINKa MOXKET MPUHATH pelIeHre O MpekpaieHun pazpadorku 110 umm 06
U3MEHEHUH IPOEKTa B ILIEJIOM C TEeM, 4TOObl Y4ecTh H3MEHMBILMECS LEId U HaMepeHHUs
OpraHM3al1-3aKa3uuKa.

PykoBoauTenn npoekToB OOBIYHO 00s3aHBI CaMy MOJOMpaTh MCIOJIHUTENEH sl CBOMX
NpoeKToB. B maeanbHOM ciydae mpodeccHOHANbHBI ypOBEHb HCIOIHUTENCH MOIDKEH COo-
OTBETCTBOBaTh TOH paboTe, KOTOPYIO OHM OyAyT BBINOJHATH B XOJA€ peATU3aLMM IPOEKTa.
OpHaKko BO MHOTHX CIy4asX PYKOBOJUTEIH JOJDKHBI MOJaraTbcs Ha KOMaHIy pa3padOTYHMKOB,
KOTOpas Jjajeka oT wuneanbHo. Takasg curyauus MoxeT OBbITh BbI3BaHA CIEAYIOIIUMU
IpUYMHAMMU:

1. BrogxeT mpoekTa He MO3BOJISIET MPUBJIEYb BHICOKOKBATM(DULIMPOBAHHBIN NepcoHal. B
TaKOM CJIy4ae 32 MEHBIIYIO IIJ1aTy IPUBJIEKAIOTCS MEHEe KBATU(UIMPOBAHHBIE CIIEUAINUCTHI.

2. BpIBalOT CHUTyalluM, KOIJla HEBO3MOXKHO HaWTH CHELHAIMCTOB HEO0OXOAMMO
KBaM(UKalMM Kak B caMOM opraHusanuu-paspaboTuumke, Tak U BHe ee. Hampumep, B
opraHu3anuu "nydmye " MOryT ObITh YK€ 3aHATHI B IPYTHX IIPOEKTaX.

3. OpraHuzanusi Xo4eT MOBBICUTh MPOQPECCHOHANBHBIN YPOBEHb CBOMX PaOOTHUKOB. B
3TOM Cllyyae OHa MOXXET IpPHUBJIEYb K y4YacTUIO B IPOEKTE HEONBITHBIX WJIM HEIO0CTaTOYHO
KBAJTHM(UIUPOBAHHBIX pAaOOTHUKOB, YTOOBI OHU MPHOOPEIN HEOOXOAUMBIH OIBIT U MOYYHIIUCH Y
60J1e€e OIBITHBIX CIELUAINCTOB.

Takum 00pa3om, MOUYTH Beerja rmoadop CHEHaINCTOB IS BBITOJIHEHHS MPOEKTa UMEET
OIpeieIeHHble OrpaHUYEHMsI U HE SBJISIETCS cBOOOAHBIM. BMecTe ¢ TeM HE0OXOOMMO, YTOObI
X0Ts OBl HECKOJBKO WYJIEHOB TPYNIbl pa3pabOTUMKOB UMENHU KBAIU(DUKAIMIO U  OIBIT,
JIOCTaTOYHbIE JUI pabOThl HAJl JaHHBIM MPOEKTOM. B IpOoTHBHOM cilydae HEBO3ZMOXKHO M30€XkaTh
omn6ok B pazpabotke I10.

PykoBoauTens mpoekTa 0ObIYHO 00s3aH MOCHUIATh OTYETHI O XOJ€ €r0 BBIMOJIHEHUS Kak
3aKa34uKy, TaK W TMOJPSIHBIM OpraHu3alusM. OTO JOJKHBI OBbITh KpaTKHE JOKYMEHTHI,
OCHOBaHHbIE Ha MH(OPMAINH, U3BIEKAaEMOIl U3 MOJIPOOHBIX' OTYETOB O MpoeKTe. B 3TX oTueTax
JOJKHa ObITh Ta WHGOpMalus, KOTOpas MO3BOJISIET YETKO OLIEHUTh CTENEHb TOTOBHOCTU
CO3/aBacMOI0 IPOrpaMMHOTO MPOAYKTA.

B pamkax kypca «CucTeMHasl MHXEHEpPHUs» BbIACIEHBI CIEIYIOIIME PO B TPYIIE MO
pazpabotke [10:

- PykoBoaurens — o01iee pyKOBOICTBO MPOEKTOM, HAallMCaHUE JOKYMEHTAIUH, OOIIeHUEe
¢ 3akasunkom I10;

- CucTeMHBII aHWIMTUK — pa3paboTka TpeOoBaHUI (COCTaBIEHHME TEXHUYECKOTO
3aJJaHus, POEKTa MPOTrPaAMMHOT0 00ecIieueHus);

- Tectep — cocraBieHue IIaHa TECTUpOBaHMs M aTTectauuu rorosoro I1O0 (mpoxykra),
COCTaBJIEHUE CIIEHApHUsl TECTHUPOBaHMs, 0a30BbII MpUMep, MPOBEICHNE MEPONPUITHIA MO IUIaHy
TECTUPOBAHUS,

- Pazpabotunuk — MonenMpoBaHME KOMIIOHEHT IPOrpaMMHOr0  oOecreueHus,
KOJUPOBAHUE.

IlnannpoBaHue NpoeKTa pa3padoTKH MPOrPaMMHOro odecrevdeHust

OddexTuBHOE yIpaBIeHHE NPOTPAMMHBIM TPOEKTOM HANpPSIMYIO 3aBUCHUT  OT
MMPAaBUJIBHOI'O ILIAHUPOBAHUA pa60T, H@O6XOJII/IMBIX JJIA €ro BBIIIOJHCHUA. IIman momoraer
PYKOBOAMTENO TPEABUICTh MPOOIEMBbI, KOTOPble MOTYT BO3HHUKHYTh Ha KaKHX-JTHOO 3Tamax
co3ganus [1O, u pa3paboraTh MPEBEHTHBHBbIE MEPHI A UX MPEAYNPEKICHHUS WM PElIeHUs.
[Inan, pa3paboTaHHBII Ha HAYadbHOM OJTamle IMPOEKTa, pPAacCMaTPUBACTCS BCEMHU €ro
YY4aCTHUKAMU KaK pPYKOBOJSIIUN JTOKYMEHT, BBIIIOJIHEHHE KOTOPOrO JOJDKHO MPHUBECTH K
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YCIICIIHOMY 3aBEpIICHUIO0 IPOEKTa. OJTOT IE€PBOHAYAIbHBIA IUIaH JODKEH MaKCHUMAaJbHO
NoJpOOHO OMHCHIBATH BCE TAIbl PEAIN3aLUHU IPOEKTA.

IIponiecc miuaHUpPOBaHUS HAUMHAETCS, UCXOMS M3 OIMUCAHUSA CHUCTEMBI, C OIpPECIICHUS
IIPOEKTHBIX OrPAHUYEHUM (BPEMEHHBIE OTrPaHUYEHHUs, BO3MOKHOCTH HAJIMYHOTO IE€PCOHAJIA,
OIO/IKETHbIE OrPaHMYEHUS U T.J.). DTU OIPAHUYEHUS JOJDKHBI ONPENENIATHCS MapajlieIbHO C
OLICHMBAaHMEM IIPOEKTHBIX IapaMETPOB, TAaKUX KaK CTPYKTypa M pa3Mep IMpOEKTa, a TaKXKe
pacripenesneHueM (QyHKIUH Cpeau MCHOJIHMUTENEH. 3aTeM OINpelesaroTCs ITanbl pa3padoTKu U
TO, KaKU€ pe3yJbTaThl JTOKYMEHTallUs, IPOTOTUIIbI, HOJCUCTEMbl MJIM BEPCUU IMPOrPAMMHOIO
IOPOAYKTa) JAOJDKHBI OBITH IIOJYy4YeHbl 110 OKOHYAHMM JTHX 3TanoB. Jlanee HauuHaercs
UKJIMYecKast 4acTh MIanupoBanusi. CHavana paspadbareiBaeTcs rpaduk padoT MO BHITOITHEHUIO
IPOEKTa WM JIaeTcs pa3pellieHne Ha IPOI0JDKEHUE UCIIONIb30BaHMs paHee CO3AaHHOro rpaduka.
[Tocne 3TOro MpPOBOAUTCS KOHTPOJIb BBIMOJHEHUS PaOOT U OTMEYAIOTCS PACXOXKIACHUS MEXKIY
pEaJIbHBIM U IJIAHOBBIM X0JI0OM PadoT.

Jlanee, mo Mepe MOCTYIJIEHUS] HOBOM HMH(pOpPMAIMM O XOJE BBINOJIHEHUS IMPOEKTa,
BO3MOKEH NEPEeCMOTpP NEpBOHAYAIIBHBIX OLICHOK MapaMeTpoB MPOEKTa. JTO, B CBOIO OYepe/ib,
MOXET TPHUBECTH K H3MEHEHHI0 Tpaduka pabor. Ecnmm B pesynbTare 3THX HW3MEHEHUH
HapyLIAlTCsl CPOKH 3aBEPILEHHs] IPOEKTa, JTOJDKHBI ObITh IEPEeCMOTPEHBl (M COrIacoBaHbI C
3aka3zuukoM I10) mpoekTHbIE OrpaHUYEHHUS.

KoHeuHO, GONBIIMHCTBO PYKOBOAMTENEH HPOEKTOB HE AYMArOT, YTO peaju3alus HX
IPOEKTOB MPOUJET TIaIK0, 6€3 BCAKUX mpobiem. JKenarenbHO onucaTh BO3MOXKHBIE TPOOIEMBI
ele 710 TOro, Kak OHU MPOSBAT ce0s B X0J1€ BBINOIHEHUS NpoekTa. [loaTomy sydiie cocTaBisTh
"meccumuctrueckue" rpaduku pador, yem "ontumucrtrueckue". Ho, KOHEUYHO, HEBO3MOKHO
IOCTPOUTh IIJIaH, YYUTHIBAIOIIMHA BCE, B TOM 4HCJE Cly4yaiHble, MPOOJEMbl U 3aJCPKKU
BBITTOJIHEHHS MIPOEKTA, MOITOMY M BO3HHKAET HEOOXOIMMOCThH IMEPHOAMYECKOTO IEPECMOTpa
IPOEKTHBIX OTPAHUYEHUI U ATANOB CO3JJaHUs IPOTPAMMHOTO IPOAYKTA.

[Inan mpoekTa IOJKEH YETKO IOKa3aTh PeCcypchl, HEOOXOAMMBIEC JUIs pean3aluu
IpOeKTa, pasjieNieHue paboT Ha dTanbl U BPEMEHHOM IpaduK BBINOJHEHHS ATHUX J3TarnoB. B
HEKOTOPBIX OpPraHM3allUgX IUIaH MPOEKTa COCTaBISETCS KaK €IUHBbIH JOKYMEHT, COjAep Kalluil
BCE BUJbI IUIAHOB, OMMCAaHHBIX BhIIIe. B Ipyrux ciydasx mjaH NPOEKTa OMHCHIBA€T TOJBKO
TexHoJoruueckuit mpouecc cozganus [10. B TakoM 1utane 0053aTeabHO IPUCYTCTBYIOT CCHUIKU
Ha IJIaHbI IPYTUX BUJOB, HO OHU pa3pabaThIBAIOTCS OTAEIBHO OT IJIaHa MPOEKTA.

Jleranuzanus MJaHOB NMPOEKTOB OYEHb PA3HUTCS B 3aBHUCHUMOCTH OT THUIIA pa3palaThl-
BAaeMOro MPOrpaMMHOI0 MPOJAYKTa U OpraHu3anuu-pazpadorunka. Ho B moOom ciyyae 60:b-
IIMHCTBO IUIAHOB COJIEPKaT CIEAYIOLIUE Pa3Iebl.

1. Beenenue. Kparkoe omnucanue 1eneil mpoekTa M NPOEKTHBIX OrpaHUYEHHH
(OXOKETHBIX, BPDEMEHHBIX U T.[.), KOTOPbIE BaXKHBI JUIsI YIIPABIEHUS IIPOEKTOM.

2. Opranusanus BBIIONHEHHWS mpoekTa. Omnmcanue cmocoba moadopa KOMaHJIbI
pa3paboOTUYMKOB U pacrpeieleHne 00s13aHHOCTeH MEeXIy YJIeHaMU KOMaH/Ibl.

3. Amam3 puckoB. OmnmcaHue BO3MOXKHBIX MPOEKTHBIX PHCKOB, BEPOSTHOCTH WX
NPOSIBJIICHUS M CTPATETrii, HaPaBJICHHBIX HA UX YMEHBIICHHUE.

4. AnimapaTHble U TMPOTpPaMMHBIE PECypChl, HEOOXOAUMBIE ISl peaju3allid IMPOEKTa.
[Tepeuenp anmapaTHbBIX CPEACTB U MPOTrPaMMHOTO oOecrieueH st, HE0OXO0AUMOTO JUIsl pa3paboTKU
IPOrpaMMHOr0 MpoaykTa. Eciam anmapatHble cpeacTBa TpeOyeTcsl 3aKyraTh, MPUBOIUTCS HX
CTOMMOCTbH COBMECTHO € TpaKOM 3aKyIKH U TOCTaBKH.

5. Pazbuenne pabor Ha orambl. [lpomecc peamusanuu mpoekTa pa3OWBaeTcs Ha
OTJIEJIbHBIE IIPOLIECCHI, OINPENEISAIOTCS JTanbl BBIMOJIHEHUS NPOEKTa, NPUBOJUTCS ONHMCAHUE
pe3ynbTaToB ("BBIXOOB') KaXKIOTO ATarna U KOHTPOJIbHBIE OTMETKH.

6. I'padux pabot. B 3TOM rpaduke oToOpaxaroTcs 3aBUCUMOCTH MEXAY OTAEIbHBIMH
npoueccamu (3Tanmamu) paspadbotku [10, oleHkH BpeMEHHM UX BBIIOJHEHHUS U paclpesesieHne
YJICHOB KOMaH/Ibl pa3pabOTUYMKOB 110 OTAEIBHBIM dTaraM.
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7. MexaHu3mMbpl MOHUTOPHMHTa M KOHTPOJS 3a XOJOM BBINOJHEHUS MPOEKTA.
OnuChIBarOTCS MPEOCTABISIEMbIC PYKOBOIUTENIEM OTUETHI O XO/E BBIITOJHEHUS PabOT, CPOKH HX
MPEIOCTABIICHUS, a TAK)KE MEXaHU3Mbl MOHUTOPHUHTA BCETO MPOEKTA.

[Tnan AOKEH peryisipHO MepecMaTpUBATHCS B MpOIEcce pealn3aluuu mnpoekra. OnHu
4yacTH IUIaHa, Hampumep rpaduk padoT, U3MEHSIOTCS 4acTo, Apyrue Oosee craOmibHbl. Jliis
BHECEHUS HM3MEHEHWH B IUIaH TpeOyeTcs CchenuanbHas OpTraHu3alus JOKYMEHTOIOTOKA,
MO3BOJIAIOIIAs OTCICKUBATD STH U3MEHEHUSI.

OO0uue cBegeHNsi 0 TPeOOBAHUAX K HH(POPMALMOHHBIM CHCTEMAM

[IpoGnembl, KOTOpbIE NPHUXOAUTCS pellaTh CHEHATUCTaM B IPOLECCe CO3JaHus
MPOrPaMMHOTO OOECIeueHus, OYEeHb CIOXHBL l[lpupoma 3Tux mpoOieM HE Bceraa sCHa,
O0COOCHHO ecliu pa3pabaTbiBaeMasi IporpaMMHasi CHCTeMa HWHHOBallMOHHas. B wacTHOCTH,
TPYyIHO YETKO OMNHUCaTh TE€ JACHCTBUS, KOTOpPHIE JOJDKHA BBINOJHATH cucteMa. OnucaHue
(GyHKIIMOHAJIBHBIX BO3MOXKHOCTEH WM OTpaHMYEHUM, HAKIIQJbIBAEMbIX Ha CUCTEMY, Ha3bIBaeTcCs
TpeOOBaHUSMU K TOU CHCTEME, a caM Ipoiecc GopMUpOBaHUs, aHAIK3a, JOKYMESHTUPOBAHUS U
MPOBEPKHU ATUX (YHKIIMOHATIHHBIX BO3MOXKHOCTEH U OTpaHUYCHHI — pa3pabOTKON TpeOOBaHMIA.

TpeboBanus nmoapasaensioTCsl Ha MOJIb30BaTENIbCKUE U cucTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — O5TO ONHMCAHWE HAa ECTECTBEHHOM $3bIKe (IUTIOC TMOSCHSIONIME AUarpaMMbl)
(GYHKUMMA, BBIMOJTHAEMBIX CHUCTEMOW, M OTpaHUYCHHM, HakjaJbiBaeMbix Ha He€. CucCTEMHBbIE
TpeOOBaHUSI — 3TO OMHMCAaHUE OCOOCHHOCTEH CUCTEMbI (apXUTEKTypa CHUCTEMbI, TpeOOBaHUS K
napaMerpaM oO0OpYJIOBaHUS H T.J.), HEOOXOMUMBIX s dP(EKTUBHON peanmu3arii TpeOoBaHU
MOJIb30BaTEIsl.

IlepBble maru no paspadorke TpedoBaHuii K HH(POPMAIMOHHBIM CHCTEMaM -
aHAJIU3 OCYIIeCTBMMOCTH

Pa3paborka TpebGoBaHMIT — 3TO TPOIECC, BKIFOYAIOIMIUN MEPONPHSTHS, HEOOXOIUMBIC
JUIS CO3JIaHMsI W YTBEPXKJAEHHUS JIOKYMEHTa, COAEp)Kallero Creuu(UKauuo CHCTEMHbIX
TpeOoBaHuil. 711 HOBBIX MPOrPaMMHBIX CHCTEM IIpoliecc pa3paboTKu TpeOOBaHUM JOKEH
HauMHaThCA C aHAJIM3a ocyllecTBUMOCTU. HavanoM Takoro aHanusa siBisieTcs o0lee onvcaHue
CUCTEMBI M €€ Ha3HAUYEHHUs, a pe3yJIbTaTOM aHalh3a — OTYET, B KOTOPOM JIOJKHA OBITh YeTKast
peKoMeHalusl, MPOJODKAaTh MM HET mporecc pa3paboTKH TpeOOBaHMH NPOEKTHpPYeMOn
cuctembl. JlpyruMu cloBamM, aHaJdU3 OCYIIECTBUMOCTH JIOJDKEH OCBETUTH CIIEAYIOLIUE
BOIIPOCBI.

1. OtBevaer 1nu cuctemMa OOmMMM W OWU3HEC-TENSIM OpraHU3alUU-3aKa3uuKka U
OpraHu3anumu-pa3padoTynka’?

2. MOXHO JTH peain30BaTh CHCTEMY, UCIIONB3Ys CYIIECTBYIOUINE HA JTAHHBIH MOMEHT
TEXHOJIOTHH U HE BBIXOJS 3a MIPEAEIbl 33 JaHHOU CTOUMOCTH?

3. MoxHO aM OOBEIUHUTH CHCTEMY C JAPYIMMH CHCTEMaMM, KOTOpBIE YXKe
AKCIUTYaTHUPYIOTCS?

Kputnueckum  siBisieTcst BONpoOC, OyAeT JM CHUCTEMa COOTBETCTBOBATh IIENSM
opranuzanuu. Ecian cucteMa He COOTBETCTBYET STUM ILENSIM, OHA HE TNPEACTaBIsSeT HUKAKON
LIEHHOCTH JUIsl OpraHu3aluu. B To ke BpeMs MHOTME OpraHu3aluy pa3padaThiBalOT CUCTEMBI, He
COOTBETCTBYIOIIIME UX LIEJSAM, JTMOO HE COBCEM SCHO MOHMMAs 3TU IIeJU, JU0O0 MOoJ BIHSHUEM
MOJUTUYECKUX MIIM OOIIECTBEHHBIX (PaKTOPOB.

BoinonHenue aHanmu3a OCYIIECTBUMOCTH BKJIIOYaeT cOop W aHaiu3 HMHQOpMalUH O
Oyaymiell cucTeMe M HalMcaHHE COOTBETCTBYIOLIero oryera. CHayana cieqyeT ONpeaeiuTh,
Kakasi MMEHHO MHdopMalys HeoOX0/1MMa, YTOObl OTBETUTh Ha MOCTABJIEHHBIE BBIIIE BOMPOCHI.
Hanpumep, 3Ty nHpopManmio MOKHO MOTYyIUTh, OTBETHB Ha CIIEAYIOIIEE:

1. Yto mpou3oHaeT ¢ opraHu3alueit, ecinm cuctema He OyJIeT BBEIeHA B AKCILITyaTaluio?

2. Kakue Tekymue mnpoOiemMbl CYIIECTBYIOT B OpraHM3allMd M Kak HOBas CHCTEMa
MTOMOXET UX PEIIUTH?

3. Kakum o6pazom cuctema Oyzer criocoOCTBOBATh LiesiM On3Heca?
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4. Tpebyer nu pa3pabOTKa CUCTEMBI TEXHOJIOTHH, KOTOpAs 10 3TOr0 HE MCIOJIb30BaIach
B OpraHu3anuu?

Jlanee HEOOXOMMO ONPENEITUTh UCTOYHUKH HH(OPMAIIMHA. DTO MOTYT OBITh MEHEKEPHI
OTJENIOB, TJI€ CUCTeMa OyJeT HCIOJIb30BaThCs, Pa3padOTUMKH MPOrPAaMMHOIO OOECIeUeHHUS,
3HAKOMBIE C THUIIOM OYIyIIEH CUCTEMBI, TEXHOJIOTH, KOHEYHBIC TIOJIH30BATEIH U T.]I.

[Tocme o6paboTku coOpaHHOW WH(GOPMANKMKU TOTOBUTCS OTYET IO aHAIU3Y
OCYIIECTBUMOCTH CO3/IaHUSI CHCTEMBI. B HEM JOJKHBI OBIThH IaHBI PEKOMEH/IAIUH OTHOCUTEIILHO
IPOJIOIDKEHHUS Pa3pabOTKU cuUCTeMbl. MoryT OBITh MpPEUIOKEHBl W3MEHEHHsS OroKeTa U
rpagpuka pabOT TO CO3JAHHIO CHUCTEMBI HIIM TPEIbSIBICHBI 0OoJiee BBHICOKHE TpPeOOBaHUS K
cucTeme.

METOJbI YITPABJIEHUA KAYECTBOM INTPOEKTUPOBAHUA
NHOOPMAIIMOHHBIX CUCTEM

IlnanupoBanue MpoeKkTa

VYrpaBineHue nporpaMMHBIM MPOEKTOM 3aBUCUT OT MPABHJIBHOTO TUIAHUPOBAHUS PadOT,
HEOOXOMUMBIX [UJIsl €ro BBINONHEHUA. [lnaH momMoraeT MeHemKepy HpeIBUAETh MPOOIEMBI,
KOTOpbIE MOTYT BO3HMKHYTh Ha Kakux-nubo »stamax coznanus [1O, wu paspaborath
MPEBEHTUBHBIE MEpPHI A WX MpeaynpexaeHuss win pemienus. [lman, pazpaboTaHHbIi Ha
HAa4YaJIbHOM JTalle IPOEKTa, PAcCMATPUBACTCS BCEMU €ro YYaCTHHKAMHU KaK pPYKOBOISIIUI
JIOKYMEHT, BBIIMOJIHEHHE KOTOPOTO JTOJIKHO MPUBECTU K YCIEIIHOMY 3aBEpPUICHHUIO MPOEKTa. ITOT
MEepPBOHAYAJIbHBIN IUIaH JIOJDKEH MAaKCHUMAJIbHO MOJIPOOHO OIKMCHIBATH BCE ATAllbl pPeaiu3alluu
npoekTta. KpoMe pa3paboTku mraHa mpoeKkTa, Ha MEHeKepa JIOKUTCS 00s13aHHOCTh pa3pabOTKH
JIPYTHX BUJOB IJIAHOB. DTH BUJBI TUTAHOB KPATKO OnucaHbl B Tabmuie 3.1.

B nmuctunre 1 mokasan mporiecc mianupoBanus cosznanus 110 B Buae nceBnokoaa. 31ech
CIICJIaH aKIIEHT Ha TOM, YTO IJIAHWUPOBAHUE — ATO UTEPAIMOHHBIN Tporecc. [lockonbKy B mpo-
I[eCCe BBIMOJIHEHHUS MPOEKTa MOCTOSHHO TMOCTYyMaeT HoBas WHGOpMaIus, TUIaH JOJIKEH pery-
JSIPHO TIepecMaTpUBaThCs. BaxkHbIMU (pakTOpamMu, KOTOPBIC JTOJDKHBI YYHTHIBATHCS MPH pa3pa-
00TKe TUIaHa, SABIAIOTCS (PMHAHCOBBIC U JIETIOBBIE 00s3aTENbCTBA OpraHu3auu. Ecau oHu u3mMe-
HSIOTCS, 9TU U3MEHEHHUS TaK)Ke TOJDKHBI HANTH OTpakeHHUE B TUTAHE padoT.

Tabmuma 3.1 - Buas! mianos

IInan Omnucanue

ITnan kayecTBa OnuceiBaeT CTaHAApPTBl U MEPONPUATHS TIO TOJJCPKKE KadecTBa
paspabateiBaemoro [10

[Inan arrecTanun OnuceiBaeT crocoObl, pecypcsl U MepeueHb padoT, HEOOXOIUMBIX TS aT-

TECTAIMU TPOTPAMMHOMN CUCTEMBI

[Inan  ympasnenust | OnuckIBaeT CTPYKTYPY U MPOLECCHI YIIPaBIeHHs KOHPUTyparien
KOH(urypanuen

[Inan  compoBox- | [Ipeanaraer miaaH MeponpusiTuil, Tpedyroumxcs s conpoBoxaeHus 110
nenus 110 B MPOIIECCE €T0 IKCIUTyaTalllH, a TAK)XKE pacdeT CTOMMOCTH COIIPOBOXKJIE-
HUSI 1 HEOOXOMMBIE JIJISl TOTO PECYPChI

I[Inan mo YyipasBJic- OnuceiBaeT MCPONPUATHA, HAIPABJICHHBIC Ha ITOBBLIINICHUC KBaJ'II/I(i)I/IKa-
HHUIO IIEPCOHATIOM UK YJICHOB KOMaHIbI p33pa6OT'-II/IKOB

JIuctunr 1. Ilpouecc niiaHupoBaHusi NPoOeKTa
OnpeenieHUe MPOCKTHBIX OTPaHHYCHHH
[lepBoHauaTbHAs OIIEHKA ITAPAMETPOB IMPOEKTA
OmnpejeneHre 3TANOB BBITIOJIHEHUS MPOEKTA U KOHTPOJIbHBIX OTMETOK
while moka mpoekT He 3aBepIIUTCs WK He OyaeT ocTaHoBieH 100p
CocraBnenue rpaduka padbot
Hauano BeimosHeHus paboT
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OskuiaHue OKOHYaHMs OYEepPEHOro 3Tana padboT

OTcnexxuBaHUE X0/1a BEITIOJTHEHHS paboT

[lepecMOTp OIIEHOK MMapaMeTPOB MPOEKTa

N3menenue rpaduka padbot

[TepecMOTp MPOEKTHBIX OrpaHUYEHUIA

if (Bo3HuKIIa IpobIiema) then

[lepecMOTp TEXHHUYECKHUX WIIM OPTraHU3AIIMOHHBIX TApaMETPOB MPOEKTa
end if

end loop

KoHTpo/IbHBbIE 0TMETKH 3TANOB PadoT

Menemkepy Ui opranu3anuu nporecca coznanus 110 u ynpasiaeHus uM HeoOXoauMa
uHpopmanus. ITockonbKky camo mporpaMMHoOe oOecreueHHe HEeocs3aeMo, Ta YIpaBieHYecKas
UHpOpPMALKS MOKET OBITh IMOIyYeHa TOJIBKO B BHJIE JOKYMEHTOB, OTOOPaXAIOIIUX BBHITIOJTHEHNE
OUYEepEeHOTro 3Tana pa3paboTKH MPOrpaMMHOro npoaykTa. bes aToil nHpopmanuu Hellb3s CyJUTh
O CTENEeHM TOTOBHOCTH CO37aBa€MOr0 IPOAYKTA, HEBO3MOYKHO OLIEHUTh IPOU3BEICHHbIE
3aTpaThl WIK U3MEHUTH IpapuK padoT.

[Ipy nuiaHupoBaHMM TpOILECCA OINPEAEISAIOTCS KOHTPOJBbHBIE OTMETKH— BEXH,
OTMEYaIol[1e OKOHYAHUE OIpEeTIeHHOro 3Tama padotr. [[ns Kaxaoil KOHTPOIBbHON OTMETKH
CO3/a€TCsl OTYET, KOTOPBIM MPEIOCTABISAETCS PYKOBOJACTBY IPOEKTA. JTU OTYETHl HE JOJKHBI
ObITh OOJBIIMMU OOBEMHBIMH JOKYMEHTaMH; OHH JIOJDKHBI IIOJIBOJAUTH KpaTKUE WTOTU
OKOHYAHUS OTJEJIBHOTO JIOTMYECKU 3aBEPLICHHOIO 3Tala MPOEKTa. JTalloM HE MOXET ObITh,
Hanpumep, "Hamumcanume 80% konma mnporpamMm", TMOCKOJIBKY HEBO3MOXHO IIPOBEPUTH
3aBepIleHre Takoro "atama'"; KpoMe TOro, Mogo0Hass HHPOPMAaLKs MPAKTUIECKH Oecroie3Ha Jis
yIpaBJIEHUs], MOCKOJIbKY 3[1€Chb HE OTOOpaxkaeTcsi CBsA3b 3TOro "srtama" ¢ APYrUMH 3STarnaMu
coznanus [10.

OObIUHO TO 3aBEpUICHUHM OCHOBHBIX OOJBIIMX JTaloB, TaKuX Kak pa3paboTka
cnenuduKalnyy, MPOEKTUPOBaHWE U T.I., 3akazuuky [IO mpenocTaBisioTCs pe3yabTaThl HX
BBIMTOJIHEHUS, TAaK Ha3bIBAEMbIe KOHTPOJIbHBIE IPOEKTHBIE OSJIEMEHTHL. OTO MOXET OBITh
JOKYMEHTaIusl, IPOTOTUIl MPOTPAaMMHOI0 MpPOJYyKTa, 3aKOHUYeHHble mnozacucteMbl 110 u T.x.
KoHTponbHBIE MPOEKTHBIE AIIEMEHTHI, MpefocTaBisemsle 3aka3unky [IO, moryr coBmajath ¢
KOHTPOJIbHBIMU OTMETKaMHu (TOYHEEe, C pe3yjbTaTaMM BBINOJHEHUS Kakoro-nubo srtama). Ho
oOpaTHOe yTBep)KaeHue HeBepHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHE IPOEKTHBIE
pe3yNbTaThl, KOTOPHIE UCIOIB3YIOTCS AJI1 KOHTPOJIS 32 XOJI0M BBINOJIHEHUS NPOEKTa, U OHHU, KaK
IIPABUJIO, HE IPEOCTABIIAIOTCA 3aKazuuky [10.

Jlns ompenieneHus KOHTPOJIBHBIX OTMETOK Bech mpouecc cozganus 1O nomxeH ObITh
pa3OuT Ha OTHENbHBIE 3Talbl C YKa3aHHbBIM "BbIXOJOM" (pe3yibTaTOM) Ka)JJOro JTara.
Hanpumep, Ha pucynke 3.1 moka3aHsl 3Tansl pa3paboTKu cnenudukanuu TpeboBaHMi B ciiyyae,
KOrza Ui €e MPOBEPKU MCIIONb3YeTCsl MPOTOTHUIl CUCTEMBI, a TaKyKe MPEJICTABICHbI BbIXOIHbBIE
pe3yibTaThl (KOHTPOJBHBIE OTMETKH) KaXJO0TO S3Tama. 3/1eCh KOHTPOJIbHBIMH MPOEKTHBIMU
3JIeMEHTaMU SBJISIOTCS TpeOoBaHMs U crieupuKanys TpeOOBaHHIA.

AHANAE
CCyulecT-
BAMOCTH

AHar
ToEEOBRKNA

¥

CrcTemtpe

T o aHR

] Monad0BaTEbERME
Orse? pelonarin

Pucynoxk 3.1 - Dransl nporiecca pa3padoTku cnenupukanuu
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I'padux pador

CocraBienue rpaduka - 0JJHa U3 CaMbIX OTBETCTBEHHBIX Pa0OT, BHIIOIHIEMBIX MEHEKE-
pOM mpoekTa. 37ech MEHEIKEp OICHUBACT JIUTEIbHOCTh MPOEKTa, OMpEAEsieT PecypcChl, He-
00XOAMMBIE JIJIs1 pean3aluy OTACIbHBIX 3TAaloB paboT, U MPEACTaBIsIeT X (ITAlbl) B BUIE CO-
[J1IaCOBaHHOW TMOcie10BaTeNbHOCTH. EClii JaHHBIM MpoeKT mogo0eH paHee peain30BaHHOMY, TO
rpaduk paboT MOCIEIHEro MPOeKTa MOXKHO B3ATh 32 OCHOBY JUI JaHHOTO mIpoekTa. Ho 3arem
CJIeTyeT y4ecThb, YTO Ha OTAENBHBIX ATAaax HOBOIO MPOEKTa MOTYT HUCIOJIb30BATHCSI METOMABI U
MIOJIXO/IbI, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PaHEe.

Ecnu mpoekT siBisieTcs MHHOBAI[MOHHBIM, MEPBOHAYAIbHBIE OICHKU JIUTEIbHOCTH U
TpeOyeMBIX pecypcoB HaBepHSKa OyayT CIUIIKOM ONTHUMHUCTHUYHBIMH, Ja)Xe €CIH MEHeIKep
MOMBITACTCS MPEAYCMOTPETh BCE BO3MOXKHBIE HEOXKUIAHHOCTU. C 3TOW TOYKU 3PEHUST MPOEKThI
coznanus [1O He oTiMYarOTCs OT OOJIBIIMX WHHOBAIMOHHBIX TEXHUYECKUX MpoeKToB. HoBbie
a’pONOPTHl, MOCTHI W JaXe HOBbIe AaBTOMOOWJIM, KaK IIPaBHIJIO, TMOSBISIOTCA I03%Ke
MEPBOHAYAIILHO OOBSIBJICHHBIX CPOKOB UX CIa4d WM MOCTYIUICHHUS Ha PBIHOK, YeMy NMPHYUHOM
SBIISIOTCS HEOXKUAAHHO BO3HUKININE MPOOIEMBbl U TPYAHOCTH. VIMEHHO mo3TOMY rpaduku padoT
HEOOXOJUMO TIOCTOSSHHO OOHOBJISITH O MEpe MOCTYIUICHWS HOBOHW HHQOpPMAIMH O XOJe
BBITIOJTHEHHUSI POEKTA.

B mpomiecce cocrapnenus rpaduka (pUCyHOK 3.2) BECh MacCUB pabOT, HEOOXOUMBIX IS
peanu3anuy MpoeKTa, pa3dMBaeTCsl Ha OTAENbHBIC dTAlbl U OIICHUBAETCSA BpeMs, Tpelyromieecs
JUTSL BBIIOJTHEHUST KayKA0T0 dTarna. OOBIYHO MHOTHE STalbl BHIOIHSAIOTCS Mapamienbho. I'paduk
paboT MOJDKEH MpelycMaTpuBaTh 3TO U PaCHpedeNsiTh MPOU3BOJCTBEHHBIE PECYPCHl MEXKIY
HUMH HamOoyiee ONTUMalIbHBIM 00pa3oMm. HexBaTka pecypcoB sl BBIOJHEHHS KaKOTO-THOO
KPUTHYECKOT'O 3Tala - YacTasi IpUYrHa 3a/IePKKU BBIIMOJIHEHUS BCETO MPOEKTA.

JUTUTETFHOCTH 3TAallOB OOBIYHO JOJDKHA OBITh HE MEHbIIE Henenu. Eciau oHa OyneT MeHb-
1€, TO OKAKETCS HUKE TOYHOCTH BPEMEHHBIX OIICHOK ATAlOB, YTO MOKET NMPUBECTH K YACTOMY
nepecMoTpy Tpaduka pabor. Takxke mnemecooOpa3Ho (B acleKTe YIPABICHHUS ITPOCKTOM)
YCTaHOBUTH MaKCUMAJIbHYIO JITUTENLHOCTh ATAMoB, He MpeBbimaromtyto 8 win 10 venens. Ecnu
€CTb JTaIlbl, IMEIOIIE OONBIIYIO JITUTEIHLHOCTD, UX CIEAYeT pa3OUTh Ha ATArbl MEHBIIEH [TH-
TETHHOCTH.

[Ipu pacuere IMTEIBHOCTH ATANOB MEHEDKEP JOJKEH YYHUTBHIBATH, YTO BBIIOJHEHHE
naro6oro 3tana He oboiercs 6e3 OOIBIINX WM MAIIEHBKUX MPpo0JieM U 3ajiepxek. PaspaboTunku
MOTYT JOITYCKaTh OIIMOKU WIIM 3aJCPKUBATh CBOIO PabOTy, TEXHUKA MOXKET BBIUTH U3 CTPOS
aubo amnmapaTHble WM MPOrpaMMHBIE CpEACTBa MOAECPKKH TMpolecca pa3pabOTKU MOTYT
MOCTYIIUTh C OMNO3JaHWeM. ECITU MPOSKT HWHHOBAIIMOHHBIA W TEXHUYECKH CJIOKHBIHA, 3TO
CTaHOBUTCS JIOMOIHUTENBHBIM (DAKTOPOM MOSBIEHUS HEMIPEABHUICHHBIX MPOOJIEM U YBEIMUCHUS
JUTUTETTLHOCTHU pean3alli MPOEeKTa M0 CPABHEHUIO C TIEPBOHAYAILHBIMH OI[EHKAMHU.

TpedoBanus k 11O

JluarpaMMbl IpoOLEeccOB U BpeMeHHbIe THATPAMMBbI

—

Cozpamme
[ padikoe
patar .

PacnpenensHme
napiiHana
Ng aTanau !

peCypooe
R 3Tanga

TARACHMBLX
aranga

Pucynok 3.2 - IIponiecc cocraBnenus rpaduka padbot

KpoMe BpeMeHHBIX 3aTpaT, MEHEIKEP JOKEH pacCuYuTaTh JpPyTHe pPecypchl,
HEOOXOJUMBIC Ui YCICUIHOTO BBIMOJHEHUS Kaxaoro 3rana. OcoOblil BHII PeCypcoB — 3TO
KOMaHj1a pa3pabOTYUKOB, MPUBJICUCHHAS K BBHIIOJIHEHHUIO NpoeKTa. JIpyruMu BHIAMU PECYpPCOB
MOTYyT OBITh HEO0OXOJWMOE CBOOOJHOE IUCKOBOE IMPOCTPAHCTBO Ha CepBEpe, Bpems
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WCIIOJIB30BAaHUS KAKOTO-THOO CIEeNHUATbHOTO 000pYyIOBaHUS U OIOJDKETHBIE CpEJCTBAa Ha
KOMaHAHPOBOYHBIC PACXOJIbI IEPCOHANA, paOOTAIOIIETO HAJl IPOSKTOM.

CymiecTByeT Xopoliee YMIUPUISCKOE TIPABUIIO: OIIEHUBATh BPEMEHHBIC 3aTPaThl TaK, KakK
OyITO HMYEro HEMPEIBUICHHOIO M '"IJIOXOro" HE MOXKET CIyYUThCSs, 3aTEM YBEINYUTb 3TU
OIICHKH JIJI y4eTa BO3MOXKHBIX MpobsieM. Bo3MokHBIC, HO TPYAHO MPOTHO3UPYEMBIE MPOOIEMbI
CYIIECTBEHHO 3aBHCSIT OT THIIA W MapaMETPOB MPOEKTa, a TaKKe OT KBATH(DHKAIIUM U OIBITA
YJICHOB KOMaHIbl pa3paboTyrkoB. K HMCXOIHBIM pacuyeTHBIM OIIEHKAM PEKOMEHIYETCS
n06aBmnsaTh 30% Ha BO3MOXKHBIE TTpoOsieMb! 1 3ateM erie 20%, 4ToObI OBITh TOTOBBIM K TOMY, YTO
HEBO3MOJKHO IIPEIBUICTD.

I'paduk pabor 1o MPOEKTy OOBIYHO NPEACTABISICTCS B BHUAC HaOopa auarpamMMm U
rpauKoB, IMOKA3bIBAIOIIMX pa30MEHHE MPOCKTHBIX pabOT Ha ITambl, 3aBUCHMOCTH MEXIY
dTallaMu U pacrpeiesieHue pa3paboTIUKOB 10 dTaram.

BpemenHble U ceTeBble AMATPAMMBbI

Bpemennbsie M ceTeBble auarpaMMbl TOJIE3HBI JUIS TpEACTaBIICHUs rpaduka padoT.
Bpemennas guarpamma MOKa3blBaeT BpeMs Hadaja M OKOHYAHHMS KaXIOro dTama MU €ro
JumTenbHOCTh. CeTeBasi AuarpaMMa OTOOpakaeT 3aBUCHMOCTH MEXAY Pa3IMYHBIMH JTallaMu
MpoeKTa. ITH JuarpaMMbl MOKHO CO37aTh aBTOMAaTHUYECKU C IMOMOIIBI0 TPOrPAMMHBIX CPEICTB
MOJIICP)KKH YITPABJICHHS HA OCHOBE WH(OPMAIINH, 3AI0KCHHON B 0a3¢ TaHHBIX MPOCKTA.

PaccmoTpuM 3Tanbl HEKOETo MPOeKTa, MPeACTaBIeHHbIE B Ta0ll. 2, U3 KOTOPOil, B 4aCTHO-
CTH, BUAHO, 4TO 3Tamn T3 3aBucut ot 3tana T1. 31o 3HauuT, uto 3Tanm T1 J0MKeH 3aBEpPIIUTHCS
npexze, yeM HauHercs stan T3. Hanpumep, na stane T1 mpoBOAUTCS KOMIIOHEHTHBINA aHAIN3
C03/1aBacMOT0 IPOrPaMMHOTO TIPOAYKTa, a Ha 3Tare T3 — MPOCKTHPOBAHUE CHCTEMBI.

Ha ocHoBe mpuBeneHHBIX 3HAUEHUN IITUTENBHOCTU 3TANOB U 3aBUCHMOCTH MEXy HUMU
CTPOMTCSl CETeBOM TpaduK IOCiIea0BaTeIbHOCTH 3TanoB (pucyHok 3.3). Ha stom rpaduke
BUJHO, Kakue paboThl MOTYT BBINOJIHATHCS MapaieIbHO, a KaKue JOJDKHBI BBIMOIHATHCS
MOCJICOBATEIBPHO JPYT 3a JPYroM. ODTambl 0003HAYEHBI MPSIMOYrojdbHUKaMU. KOHTpOJBHBIE
OTMETKH U KOHTPOJIbHBIE TPOCKTHBIE AIEMEHTHI TIOKa3aHbl B BUJIE OBAIOB M 0003HAYEHHI (KaK U
B Tabm. 3.2) OykBoii M ¢ COOTBETCTBYIOIIMM HOMepoM. JlaThl Ha JaHHOW Juarpamme
COOTBETCTBYIOT Hayally BBINIOJIHEHUs 3TamnoB. CeTeByl auarpamMmy CcIeayeT 4YuTaTh CJeBa
HAIPaBO U CBEPXY BHU3.

Tabmuua 3.2 - Dramnsl mpoekTa

Oran JnurenbHOCTH (IHK) 3aBUCHUMOCTh
T1 8

T2 15

T3 15 T1 (M1)

T4 10

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

T8 25 T4 (M5)

T9 15 T3, T6 (M4)
T10 15 T5, T7 MT7)
T11 7 T9 (M6)
T12 10 T11 (MS8)

103



14/7/99 15 nHed

4/8/99

25/7/99

25/7/99 10 aveit 11/8/99
5} M7 ) 15 nweid
T | T10
18/7/99 o
T12
25 pnei _
T8 { Kouey '

Pucynok 3.3 - CeteBas nuarpaMma 3TaroB

Ecmm pis co3pmanHust ceTeBOM AMarpaMMbl HCIIOJIB3YIOTCS IIPOTPAMMHBIE CPEICTBA
NONJECPKKHM YIPABJIECHUS IPOEKTOM, KaXKIbIA dTalm JOJDKEH 3aKaHYMBATbCS KOHTPOJIBHOM
oTMeTkol. QOuepenHOM »ATam MOXKET HayaTbCsl TOJBKO TOrJa, Korja OyAer mojydyeHa
KOHTPOJIbHAsE OTMETKa (KOTOpask MOKET 3aBHCETh OT HECKOJIbKHUX IPEIIIECTBYIOIIUX ATAIOB).
[TosTomMy B TperbeMm ctonOue Tabn. 3.2 TpUBEACHH KOHTPOJIBHBIE OTMETKH; OHU OyayT
JOCTUTHYTHI TOJIBKO TOTJa, Korja OyAeT 3aBeplleH 3Tal, B CTPOKE KOTOPOro IOMEIIeHa
COOTBETCTBYIOIAs! KOHTPOJIbHAs OTMETKA.

JIro00i1 3Tam He MOXKET HauyaThbCs, MOKA HE BBIIOJHEHbI BCE ATallbl Ha BCEX IMYTSIX,
BEJyLIMX OT Hayaja MpoeKTa K JaHHoMy stany. Hanpumep, stan T9 He MoxeT HadaTbCs, OKa
He Oyayr 3aBepmieHbl dtanmel T3 u T6. OTmeruM, 4TO B JaHHOM CiIydae JIOCTHUXKEHHE
KOHTPOJIbHOM OTMETKU M4 rOBOPHUT O TOM, UTO 3TH 3TAIlbl 3aBEPILIECHBI.

MuHuManbHOE BpeMs BBINIOJIHEHHSI BCEIO IIPOEKTa MOYKHO PaccuuTaTh, IPOCYyMMHUPOBAB
B CETEeBOM JAMarpaMMe JIMTENbHOCTH 3TaloB HAa CaMOM JUIMHHOM NYyTH (JUIMHA IYTH 37€eCh
U3MepsieTcsl He KOJIMYECTBOM 3TaloB Ha MYTH, & CYMMAapHOW JIJIMTENBbHOCTHIO 3TUX 3TAloB) OT
Hayasa MpoeKTa /10 €ro OKOHYaHUs (3TO TaK Ha3bIBaEMbI KpUTHUECKUI MyTh). B HamieMm ciyuae
MIPOJIOJDKUTENIBHOCTh TIPpOoeKTa cocTtaBisieT 11 Hemens wim 55 paboumx mueir. Ha puc. 3
KPUTUYECKHH MyTh MOKa3aH 0oJiee TOJICTHIMU JTUHUSAMMU, YeM OCTalIbHbIE MyTU. TakuM obpazom,
oOmrasi mpoAOHKUTEIBLHOCTh peali3alliy MMPOEKTa 3aBUCUT OT 3TAloB paboOT, HAXOJAIMIMXCS Ha
KpuTHYeckoM mnyTu. Jltobas 3aaepikka B 3aBepIICHUH JOOOro sTama Ha KPUTUYECKOM IyTH
MIPUBEJET K 3a/IEPAKKE BCETO MPOEKTA.

3azep)kka B 3aBEPILICHUU 3TAlOB, HE BXOJAIIMX B KPUTHUYECKHM IyTh, HE BIIMAET Ha
MPOJOKUTEILHOCTD BCETO MPOEKTA JI0 TEX MOp, MOKa CyMMapHas JJIMTEIbHOCTh 3TUX 3TAIOB (C
YYTOM 33/IepK€K) Ha KaKOM-HMOYJb IyTH HE MPEBBICUT MPOJOJDKUTEIBHOCTH pPabOT Ha
kputnueckoM mytu. Hampumep, 3amepxkka stanma T8 Ha cpok, meHpmmii 20 gHEH, HUKAK He
BIMSET Ha OOIIYI0 MNPOJODKUTENBHOCTh THpoekTa. Ha puc. 3.4 mpencraBieHa BpeMeHHas
JyarpaMma, Ha KOTOpOM IMOKa3aHbl BO3MOXKHBIE 3a/IEPKKH HA Ka)KJIOM HTale.
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PI/ICYHOK 3.4 - BpeMeHHaﬂ AuarpaMma JJIMTCIIbHOCTH 3TAllOB

CereBas AuarpaMMa IO3BOJIACT YBUACTH B 3aBUCUMOCTH 3TAIlOB 3HAYMMOCTL TOr'0 WJIA
WHOTO JTama Jiisl peaau3alliy BCero MpoekTa. BHUMaHUe K TanaM KPUTHYECKOTO MYyTH YacTo
II03BOJIIET HAWTH CIIOCOOBI HMX H3MEHEHHUS C TEM, 4TOOBI COKPATHUTh MJIUTCIIBHOCTH BCEI'O
npoekTa. MeHeKephl UCTIONB3YIOT CETEBYIO IUarpaMMy 7Sl pacipeneiaeHus pador.

Ha puc. 3.5 mokazaHo napyroe mpejacraBieHue Trpaduka pabor. DTO BpeMeHHas
nuarpamma (MHOT/Ia Ha3blBaeMas 10 UMEHH ee n3o0peraTens auarpaMmoit ['antra) MokeT ObITh
MOCTPOCHA MPOTPAMMHBIMH CPEICTBAMHU TOJICPXKKH Tporiecca ympapiieHns. OHa MOKa3bIBaeT
JUIMTETTLHOCTh  BBIMIOJIHEHUSI KaXJIOTO JTalma W BO3MOXKHBIE HX 3aJIepKKH  (TIOKa3aHbI
3aTCHCHHBIMU HpﬂMOYFOJ’ILHI/IKaMH), a TaK)KX€ OaThbl Ha4daJila 1 OKOHYAaHHUS KaX10T'0 dTalia. Dransl
KPUTHYECKOTO MYTH HE MUMEIOT 3aTEHEHHBIX MPSIMOYTOJILHUKOB; 3TO O3HAYAET, YTO 3aJIepiKKa C
3aBCPUICHUEM JAaHHBIX 3TAIlOB IMPUBCACT K YBCIIMUCHUTIO JJIMTCIBbHOCTH BCCT'O IMTPOCKTA.

[Too6HO pacrpeeNIeHII0 BPEMEHH BBITIOJTHEHUS TAIOB, MCHEKEP JOJIKEH PACCUUTATH
pacmpezieieHue pecypcoB IO 3TanaM, B YaCTHOCTH Ha3HAYMUTh UCTIONHUTENEH Ha KaXKIbI Tall.
B Tabn. 3.3 mpuBemeHo pacmpesielieHne pa3padOTIYMKOB HA KaXABIH 3Tall, MpeAcTaBICHHBINA
Ha puc. 3.5.

Tabmuma 3.3 - PacnipesiesieHne UCTIOTHUTEIEH 110 dTarmam

OTtan Hcnonaurens
T1 Jxelin
T2 AHHa
T3 Jxelin
T4 Open
TS Mbpu
T6 AHHa
T7 Joxum
T8 Open
T9 Jxeitn
T10 AHHa
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TI11 ®pen
T12 Open
[IpuBenenHas Tabnuiia MOXKET OBITh HKCIOJB30BaHa MPOTPAMMHBIMU CPEICTBAMH
MOJNAEPKKHA TMpoLiecca YHpaBICHUS JUIsl IOCTPOEHUS BPEMEHHOM JuarpamMMbl 3aHATOCTH
COTPYAHUKOB Ha OMNpeeieHHBIX 3Tanmax pador (puc. 5). Ilepconan He 3aHAT B paboTe Han
MPOEKTOM BCE BpeMs €ro peanuszanuud. B TedueHuwe mepuoja HE3aHSATOCTH COTPYIHUKH MOTYT
OBITH B OTITYCKE, pab0OTaTh HAJ APYTUMH MPOEKTAMH, MPOXOAUTH OOYUYCHHE H T.]I.

&7 117 187 257 1/8 8/8 158 22/8 29/8 509 129 199
| |
Gpeg | T4 I
T8 | [
T12
Oxedn | T1
T3
| E |
AnHa | T2 ‘ l
T6 [T10 ]
|
Ixim |T? |
|
Mapu T5

Pucynok 3.5 - Bpemennas auarpamma pacrpesesieHus: pabOTHUKOB IO ATaram

B Oonpmmx opraHuzanusx OOBIYHO pabOTaeT MHOIO CIEHUATUCTOB, KOTOPbIE
3a/ICUCTBYIOTCSl B TIPOEKTE MO Mepe HeoOxoaumocTH. KoHeYHO, TakoW MOJIX0/1 MOXKET CO3/1aTh
ofpeieieHHble MPOoOIeMbl JJIi MEHEIKEpOB MPOeKTOB. Hampumep, ecnu crenuanucTt 3aHAT B
IIPOEKTe, KOTOPBIM 3aJEepKUBAETCS, 3TO MOXET CO3AaTh MpPSMbIE CIOKHOCTH JJs JPYTUX
IIPOEKTOB, TJ€ OH TaKXK€E JOJKEH Y4acTBOBATb.

[lepBonavanbHblil Tpaduk pabOT HEU30€KHO COACPKHUT Kakue-HUOYIb OLIMOKH WM
HenopaboTku. Ilo Mepe peanu3anMum MpOEKTa PACCUUTAHHBIE OLIEHKH JUIMTEIBHOCTH
BBITMIOJTHEHUS 3TAanoB pabOT JOJIKHBI CPAaBHUBATHCSA C PEAJbHBIMU CPOKAMHU BBIIIOJIHEHUS 3THUX
3TanoB. Pe3ynbTaTel cpaBHEHUS JOJKHBI HCIIONIb30BAThCsSl B KAUECTBE OCHOBBI JUIS IIEpECMOTpa
rpajguka paboT elie He pealn30BaHHBIX STAlOB IPOEKTAa, B YACTHOCTU JUISl TOTO, YTOOBI
MOMBITATHCSl YMEHBIIUTD JUINTEIBHOCTD TANIOB KPUTHYECKOTO ITYTH.

YupasJjieHue pucKamMmu

BaxcHoit yacTeio paboThl MEHeKepa MPOeKTa SBJISETCS OLIEHKa PUCKOB, KOTOPBIE MOTYT
NOBIUATh Ha TpaduK paboOT WIM HAa KA4eCTBO CO3[aBAEMOTO IMPOTPAaMMHOTO MPOAYKTa, U
pa3paboTKa MEpOIPUATUH 110 MPEeTOTBPAILICHHIO PUCKOB. Pe3yinbTaThl aHaIN3a PUCKOB JIOJKHBI
OBITh OTpaKeHBI B TUIAHE TpoekTa. OmpenereHre PUCKOB W pa3paboTKa MEpONPUATHH MO
YMEHBIICHUIO UX BIMSHUS Ha XOJ] BHIIOJHEHUS POEKTA HA3bIBACTCSl YIPABICHUEM PUCKAMH.

KoHkpeTHBIE THITBI PHCKOB, KOTOpBIE MOTYT OKa3aTh BJIMSHWE Ha JaHHBIA IPOEKT,
3aBHUCAT OT BHJIA CO37aBa€MOr0 MPOrPaMMHOTO MPOAYKTA U OT OPTaHU3AIMOHHOTO OKPYKEHHS,
TJIe pealm3yeTrcs NpOTPaMMHBIA TpPOEKT. BMecTe ¢ TeM MHOTHE THIBI PUCKOB CHOCOOHBI
HOBIUATH HA JIIOOBIE POrpaMMHBIE MIPOEKTHI, ’TH PUCKH MTPUBEJCHBI B Ta0. 3.4.

Tabmmna 3.4 - Bo3sMoKHBIE PHCKH TPOTPAMMHBIX TIPOEKTOB

Puck Tunel prucka Omnucanue pucka
TekyuecThb Puck nnsa npoekra OnbITHBIE pa3paOOTYUKHU TTOKUIAIOT TTPOCKT 10
pa3paboOTUYNKOB €ro 3aBepIICHUs
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N3menenue B | Puck st mpoekra Opranuzanus MEHSE€T CBOM NPHOPUTETHI B
yIpaBIeHUU yIIPaBJIEHUH NTPOESKTOM
Oopra"u3amuen
HerotoBHOCTB Puck ans mpoekra ArnmapaTHbBIE CPeJICTBA, KOTOPhIEe HEOOXOIUMBI
anmnapaTHbIX CPEJCTB JUTsL TIPOEKTa, HEe MOCTYMIIA BOBPEMS WM HE
TOTOBBI K OKCILTyaTaluu
W3menenue Puck nns npoekrta u | [losBnenue 001b11I0TO KOJIMYECTBa
TpeGoBaHUI TUTST HENPEIBUICHHBIX U3MCHEHUN B TPEOOBaHUSX,
paspabarbiBaeMOro | IpeabsABIsSEMbIX K pa3padbarsiBaecmomy 10
POIYKTA
3anepxka B | Puck mis mpoekta u | Cnenudukanuy ~ OCHOBHBIX ~ MHTEPQEHCOB
pa3paboTke TUISL MOJICKCTEM HE MOCTYNUJIN K pa3paboTyhKaM B
crienuduKanum pa3pabaThIBAEMOTO | COOTBETCTBHU C TpadyuKoM padboT
MPOIYKTA
Henoouenka pasmepa | Puck s mpoekrta u | Pasmep cucTeMbl 3HAUMTENFHO TPEBBICHII
pa3pabaTeiBaeMOi TUIST MePBOHAYAIILHYIO OLIEHKY
CHCTEMBI pa3pabaTbIBaeMoro
MIPOJYKTa
Henocrarounas Puck s | CASE-cpenctBa,  mpenHazHaue€HHBIE IS
s dextuBHOCT CASE- | pazpabaTeiBacMOro | moaepKKd  MPOEKTa, OKa3alWCh  MEHEe
CpeACTB MPOIYKTA 3¢ (HEKTHUBHBIMU, YEM OKHUIATOCH
W3menenus B | busnec-puck OcHOBHbIE TEXHOJIOTHH MOCTPOCHUS
TEXHOJIOTUH MIPOTPaMMHOM CHCTEMBI 3aMEHSFOTCSI HOBBIMH
pazpabotku [10
IlosiBnenue buznec-puck Ha peiHKE nDporpaMMHBIX IIPOJYKTOB [0
KOHKYPHPYIOIIETO OKOHYAHUS poeKTa MOSIBUIIAChH
MIPOrPaMMHOTO KOHKYPHPYIOIIas MpOrpaMMHasi CHCTEMa
MPOJYKTa

VYOpoumeHHo pHCK MOMKHO IIOHMMaThb KaK BEpPOSATHOCTb MPOSIBICHUS KaKUX-IHOO
HEOJIaronpusATHBIX OOCTOSTENbCTB, HETAaTUBHO BIMAIOLIIMX Ha pealu3alludio MpoekTa. Pucku
MOTYT YIpO’KaTh MIPOEKTY B IIEJIOM, CO3/IaBAEMOMY ITPOrPaMMHOMY MPOJIYKTY MJIM OpraHu3allnu--
pa3paboTurKy. MOKHO BBIIEIUTh TPU THUIIA PUCKOB.

1. Pucku ans npoekra, KOTOpble BIUSIOT Ha Trpaduk paboT WM pecypchl, HEOOXOAUMbIE
JUISL BBITIOJIHEHUS TIPOEKTA.

2.Puckm s pa3pabareiBaeMoOro  MPOAYKTA, BIUSIONIME HA  KAayecTBO  WIIH
POU3BOIUTENLHOCTh pa3padaThIBAEMOI0 MPOTrPaMMHOI0 IPOAYKTA.

3. buzHec-pucKy, OTHOCSIIUECS K OpTraHU3aluU-Pa3padOTYNKY MU TIOCTABIIUKAM.

KoHe4yHo, 3TM THUIBI pPUCKOB MOIYT mepecekarbcsa. Hampumep, ecin  ONbITHBIN
POrPaMMUCT TMOKHUJAET MPOEKT, 3TO OyAeT PUCKOM sl MpOeKTa (IMOCKOJBKY 3aJepKUBAETCS
CPOK C/layd TOTOBOTO MPOJYKTa), PUCKOM JUId MpPOAYKTa (TaK KakK HOBBIH NPOTrPaMMHUCT,
3aMEHUBIIUHN YIIEIIIET0, MOKET OKa3aThCsl HE CIMIIKOM ONBITHBIM W clielaTh OIIMOKH B
nporpamMMe) UM Ou3HEC-pUCKOM (TIOCKOJIBKY 3aJep)KKa JAHHOTO MPOEKTa MOXET HEeraTMBHO
NOBJIUATh Ha OyAylIluMe [eJ0Bble KOHTAKTHl MEXIy 3aKa3uuKOM U  OpraHu3aluei-
pa3paboTYUKOM).

Cxema Tpoliecca yrpaBieHUs] pUCKaMU MTOKa3aHa Ha puc. 3.6. DTOT MpoIecc COCTOUT U3
YEThIPEX CTAUH.

1. Onpenenenne puckoB. OnpenenstoTcs BO3MOXHBIE PHCKH JUISl  TPOEKTa, IS
pa3pabaTbIBa€MOro MpOJAYKTa U OM3HEC-PUCKH.

2. Amam3 puckoB. OTICHUBaeTCS BEPOSITHOCTh M TIOCIIEAOBATEILHOCTh  MTOSIBIICHUS
PUCKOBBIX CUTYaLlUM.

3. [InanupoBanue puckoB. [lnaHupyroTcs MepomnpusiTHS MO TMPEAOTBPAILEHUIO PUCKOB
WJIM MUHUMU3ALUY UX BO3JEHCTBUS HA MPOEKT.
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4. MouutopuHr puckoB. [locTossHHOE OlleHUBaHNE BEPOSTHOCTEH PUCKOB M BBITOJTHECHUE
MEPOIPUATHN 110 CMATYECHUIO ITOCIIECICTBUM NPOSBICHUS PUCKOBBIX CUTYaALlUM.

- AHanas MaoHHTOpWHE
PHCKOE pHCEDE
Y

OnpepeneHisg
DMCKOR

Y L
CiMcox Cricox MeponpuaTHa no OLEHKM
NOTEHLMANBHEX NEpBoCTENEHHLE NPeADTEPELLEHID r__,'..ﬁﬂi'
DHCKOB PHCKOB PHEKOR B

Pucynok 3.6 - [Ipouecc ynpaBieHus: puckamu

[Iponecc ynpaBneHus puckamu, Kak M JIpyrue IpoLecChl IUIAHUPOBAHMS, SIBISIETCS UTE-
paLMOHHBIM, BBIIOJHSAEMBIM B TEUEHHE BCEro Cpoka peanusauuu npoekra. CHavana paspaba-
TBIBAIOTCS IUIAHBI YIPABJICHUS PUCKAMM, 3aTE€M IIOCTOSIHHO OTCIICKUBAETCA CHUTYallds BOKPYT
peanuzanuu npoekrta. [Ipym mocTymieHun HOBOM MH(OpMaIUMK O BO3MOXHBIX PUCKaX 3aHOBO
IIPOBOJIUTCS aHAJIU3 PUCKOB U IIEPBOCTEIICHHOE BHUMAHUE yIEIAETCs HOBBIM puckam. [Io mepe
HOCTYIUIEHUs. HOBOW HMH(OpMamuy TakKe H3MEHSAIOTCA IJIaHbl MEPONpPUATHH MO MpenoT-
BPALICHUIO U CMATYEHUIO PUCKOB.

PesynbraThl mpouecca ynpaBlIEHHS PUCKAMHM JOKYMEHTUPYIOTCS B BHUAC IIJIaHOB
ynpasieHus: puckamu. OHM JTOJKHBI BKJIIOYATh OMMCAHME BO3MOXHBIX IPOEKTHBIX PUCKOB, MX
aHaJIU3 ¥ NepeyeHb MEPONPUATHI, HEOOXOIUMBIX IS YIIPABICHHS PUCKAMHU.

OnpenesieHne pucKoB

Omnpenenenne pucKoB — IepBas CTaaus INpoliecca yrnpasieHHs puckamu. Ha a1oil cra-
JIUU ONUCBIBAIOTCSI PUCKH, KOTOPHIE MOTYT MPOSIBUTHCS MPHU peanu3aluu npoekra. B npunmumne
Ha 3TOHM CTaJuy HE JOJDKHA OLICHMBATHCS BEPOSTHOCTh M 3HAYMMOCTh PUCKOB, HO Ha MPAKTHUKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIbHBIMU MOCIIEICTBUSAMU OOBIYHO OTOPACHIBAIOTCS CPa3y.

OmnpeneneHre pHUCKOB MOJKET BBINOJHATHCS B pEXHMME KOMaHIHOW palboThl ¢
MCIIOJIb30BaHUEM TOAX0/a "MO3roBoi mITypM" JTUO0 OCHOBBIBATHCA Ha ombiTe MeHemkepa. [Ipu
ONpPEACICHUN PUCKOB MOXET IIOMOYb IIPUBEACHHBIN HUXKE CIUCOK BO3MOXHBIX KaTeropuil
PHUCKOB.

1. Texnonornueckue pucku. [Ipoucrekaror M3 OPOrpaMMHBIX W ammapaTHBIX
TEXHOJIOTHil, Ha OCHOBE KOTOPBIX pa3pabaThIBaeTCs CUCTEMA.

2. Pucku, cBs3aHHbIE ¢ TepcoHanoM. CBs3aHbI ¢ YJICHAMU KOMaH/bl pa3pabOTUMKOB.

3. Oprann3anuoHHble pUCKH. [IporicTekaloT #3 OPraHU3alMOHHOTO OKPYXCHHS, B
KOTOPOM BBIIIOJIHAETCS TIPOEKT.

4. NactpymenTanbHble  puckd. CBs3anbl ¢ ucnonb3dyembiMu CASE-cpenctBamu  u
JpYTMMHU CpeICTBaMU MOJIEPKKHU Mpolecca cozganus 110.

5. Pucku, cBs3aHHBIE C cHCTEMHBIMH TpeOoBaHUSMU. [IposBIsSIOTCS NpU HW3MEHEHUU
TpeOOBaHUH, MPEIBIABIAEMBIX K pa3padaTbIBAeMOI CUCTEME.

6. Pucku onennBanus. CBs3aHbI C OIEHUBAHUEM XapaKTEPUCTHK MPOTPAMMHON CHCTEMBI
U pecypcoB, HEOOXOAMMBIX JJIS pealn3alluy IPOeKTa.

B Tabn. 3.5 npeacraBieHbl HEKOTOPBIE MPUMEPBI, OTHOCSIINECS K KaXKI0H M3 OMHUCAHHBIX
KaTeropui puckoB. Pe3ynbpTraToM sTamna omnpenesaeHus puckoB OyAeT JJIMHHBIM CIMCOK BO3MOX-
HBIX PUCKOB, KOTOpPbIE€ MOTYT MOBJIUATH Ha pa3padbaTbIBa€Mblil MPOTrPAMMHBIN MPOAYKT, MPOEKT
WJIN OpTraHU3aIIo-pa3padoTyHKa.

Tabnuna 3.5 - Kareropuu puckon

\ Kareropus puckon ITpumepsl puckoB
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TexHonornyeckue pucku ba3za maHHBIX, KOTOpasi UCHOJIB3YETCS B MPOrPaMMHOM CHUCTEME,
He o0ecrieurnBaeT 00pabOTKY 0KHIaeMOT0 00beMa TPaH3aAKIIUH.

[IporpaMMHbIe KOMIOHEHTHI, KOTOpPbIE HCIOIB3YIOTCS OBTOPHO,
UMEIOT Je(eKThl, OTPaHUYMBAIOIINE UX (PYHKIMOHAIBHBIE BO3-

MO>KHOCTH
Pucku, CBSI3aHHBIE c | HeBosmoxxno  momoOpate  pabOTHHKOB ¢ TpeOyeMbIM
MIEPCOHAIOM po(hecCuOHANBLHBIM YPOBHEM.

Benymmuii pazpaboTunk 3a06011€7 B caMoe KPUTUYECKOE BpeMsl.
HeB03MOKHO OpraHu30BaTh HEOOXOAUMOE 00YUCHHUE MTEPCOHAA

Opranu3zanoHHbIE PUCKH B opranmzanuu, BeImodHsIONIEH pazpadorky 10, npousonnia pe-
OpraHu3aiys, B pe3ylbTaTe 4ero HM3MEHWINCh MPHOPUTETH B
YIPaBJICHUHU IIPOCKTOM.
@duHAHCOBBIE 3aTPyIHEHUSI B OpraHU3alM MPUBEIH K yMEHbIIIe-
HUIO OI0JIPKETa MPOEKTa

Wnctpymentanbubie pucku | [Iporpammusiit koa, renepupyemsbiii CASE-cpeactBamu, He 3¢-
(heKTUBEH.

CASE-cpenctBa HEBO3MOXXKHO HMHTETPUPOBaTh C  JIPYTHMH
CPEJICTBAMU TIOICPKKHU TIPOSKTa

PI/ICKI/I, CBA3aHHBIC ¢ | U3menenus Tpe60BaHPII>i IMPUBOJAT K 3HAYHUTCIIbHBIM IIOBTOPHBIM
CUCTCMHBIMU Tpe6OBaHI/I$IMI/I TCMHBIMH Tpe60BaHI/I$IMI/I pa60TaM 0 IMPOCKTUPOBAHUIO
CHCTCMBI.

[lepBoHavanpHass HeuyeTKas (OPMYIMPOBKA MOJIb30BATENBCKUX
TpeOOBaHUI IMpHUBEJa K 3HAUYUTEIBHBIM M3MEHEHUSIM CHUCTEMHBIX
TpeOOBaHUI, MPOSBUBIIMXCS HAa MO3JHUX CTaAMSIX pa3paboOTKu

IIPOEKTa
Pucku onenuBanus HenooneHky BpeMEHH BBITIOJHEHUS IPOEKTA.

CkopocTh BbIBIIEHUS [e(EKTOB B CHUCTEME HIKE paHee

3aMJIaHUPOBAHHOM.

Pa3smep cucTeMbl 3HAYMTENBHO MPEBBILIACT IEPBOHAYATIBHO

pacCUMTaHHBIN

AHaJIM3 PUCKOB

[Ipn ananuse s KaXXIOTO OINPEAECICHHOTO0 PHUCKA MOJCYUTHIBAETCS BEPOSTHOCTH €r0
MPOSIBJICHUST U YHIepO, KOTOPBIM OH MOXET HaHecTH. He cylecTByeT NpOCThIX METOJI0B
BBINIOJIHEHUS] aHAJIN3a PUCKOB — B 3HAYUTEIBHOW MEpE OH OCHOBAaH HAa MHEHHHM U OIbBITE
MeHeKepa. MOKHO MPUBECTH CIAEAYIONIYIO KAy BEPOSITHOCTEH PUCKOB U UX TTOCIICICTBUMN.

BeposiTHOCTh pucka cunMTaercs O4eHb HM3KOHM, €clii OHa UMeeT 3HaueHue menee 10%;
HU3KOH, ecnu ee 3HaueHue oT 10 mo 25 %; cpemneit npu 3HadeHUsAX ot 25 10 50%; BBICOKOMH,
ecnu 3HaueHue konebdnercs ot 50 10 75%; oueHb BBICOKOM Mpu 3HaYeHHsIX Oosee 75%.

Bo3moxHBIN yiep0 OT pUCKOBBIX CUTyallMid MOXKHO TMOAPA3/IeNUTh Ha KaTacTpoduue-
CKHUH, CEPbE3HBIN, TEPIIUMBIN U HE3HAYNUTEIIbHBIN.

Pe3ynbrarhl aHanmm3a pPUCKOB JNOJDKHBI OBITH MPEJCTaBICHBI B BUJIEC TAOIHIIBI PHUCKOB,
VIOPSAOYEHHBIX IO CTEMEHU BO3MOXHOro yiiepba. B tabn. 3.6 mpuBeneH ymopsaoueHHBIN
CIIUCOK PHUCKOB, ONMMCAHHBIX B Ta0d. 3.5; TaM K€ yKa3aHbl BEPOSTHOCTH ITHX PHUCKOB. 3]1eCh
BEPOSATHOCTH PUCKOB M CTEMEHb yIepOda OT HUX yKa3aHbl MPOW3BOJbHO. Ha mpakTuke ams ux
ompeneneHuss HeoOxoauma mojpoOHas WHQpOpMaNUs O MPOEKTe, TexHosoruu cozmanus [10,
KOMaHie pa3paboTUYUKOB U O CaMOil OpraHU3aIlNu.

Tabmuna 3.6 - Circok pyUCKOB MOCIIE TIPOBECHHS UX aHAITN3a

Puck BepositHocts  Crernens yiiep6a
DUHAHCOBBIE 3aTPYJHEHUS B oOpraHu3auuv npuBenu k Hwuskas Karactpoduueckas
YMEHBIICHUIO OI0/KETa IPOCKTa

HeBo3moxxHO m0om00paTh paOOTHUKOB ¢ TpeOyrommmcs Bwicokas Karactpoduueckas
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poQeCCHOHAIEHBIM YPOBHEM

Benymmii paszpabotumk 3abosnen B camoe kputuueckoe CpemHss CepbesHas
BpeMs

[IporpaMMHbIE KOMIIOHEHTBI, HCIIOJb3yeMble NOBTOpPHO, CpenHss CepbesHas
UMEIOT J1e(eKThl, OTPaHUYNBAIOLINE UX (PYHKIIMOHAIbHbBIE

BO3MO>KHOCTH

N3menennss TpeOOBaHMA TMPUBOIAT K 3HAUYUTEIbHBIM CpemHss CepbesHas
IOBTOPHBIM PabOTaM I10 MPOEKTUPOBAHUIO CUCTEMBbI

B opranmsanum, BemosHstomed paspaborky I10, Bsicokas Cepbesnas

MPOW30MIIAa  PEOpPraHM3anmsi, B  pe3ylbTaTe  Yero
W3MCHUJIUCH MIPUOPUTETHI B YIIPABICHHH ITPOCKTOM

baza nmaHHBIX, KOTOpasi MCHOJB3yeTcs B mporpammHon CpemHsis CepnesHas
cucrteMe, He obOecrmedunBaeT O0OpabOTKY O0XHIAEMOTO

0o0beMa TpaH3aKIun

HenooueHku BpeMeHU BBIIIOJIHEHUS IPOEKTA Boicokas CepbesHas
CASE-cpencTBa HEBO3MOKHO MHTETPUPOBATh C IPYTMMH Bbicokas Tepnumas
CPEICTBaMU MOJACPKKHU IIPOEKTa

IlepBoHavanbHast HEueTKas ¢dopmymupoBka CpemHsis Tepnumas

IIOJIB30BATCIBbCKUX Tpe6OBaHHI>’I IIpuUBCJia K 3HAYUTCIIbHBIM
N3MCHCHHUAM CHUCTCMHBIX TpG6OBElHPII>i, IMPOABHUBUINXCA HA
MNO3JHUX CTaAUAX pa3pa60TKH IIPpOCKTa

HeBo3moxHO opranuzoBarb HeoOxoaumoe oOyuenue CpemHss Tepnumas
nepcoHaa

CkopocTb BbIsiBIIEHUS A€(PEKTOB B cucreMe Huxe paHee Cpensss Tepnumas
CIUTAaHUPOBAHHOHN

Pasmep cucTreMbpl 3HAUMTENBHO NIPEBBINIACT IEPBOHA- Bricokas Tepnumas
YaJIbHO PACCUUTAHHBIN

[Tporpammusiii  kox, rerepupyembiii CASE-cpenctBamu, Cpemssis He3naunrenbHas
Hea(ppeKkTUBeH

KoHeuyHo, kak BEpOSTHOCTh PUCKOB, TaK M BO3MOXKHBIM YIIEpO OT HHUX JOJIKHBI
nepecMaTpuBaThbcs MPU MOCTYIJICHUU JONOJHUTENbHOW HMH(pOpMaAnMu 00 3THX pHUCKax MU IO
Mepe peau3aliyd MEpONpUATUN MO yrpaBieHu0 UMU. [loaTomy mogoOHbIe TaOIUIBI PUCKOB
JIOJKHBI TIEPEJENBIBATHCS HA KaXKI0OM UTEpalMU IIPOLIECCa YIPABIECHUS PUCKAMH.

[locne mnpoBeneHMs] aHanM3a PUCKOB OINpPEACISAIOTCS Haubolee 3HAaYMMbIE PUCKH,
KOTOpBIE 3aT€M OTCJIEKMBAIOTCS HA TMPOTSHKEHUHM BCErO CpPOKA BBIOJIHEHHS IIPOEKTA.
OmnpeneneHue 3TUX 3HAYMMBIX PUCKOB 3aBHCUT OT UX BEPOSTHOCTEH M BO3MOXKHOIO yiiepoa. B
o01IeM ciayyae BCerJa OTCIIEKUBAIOTCA PUCKH C KaTacTpO(UUECKUMHU TOCIEICTBUSMH, a TaKKe
PHCKH C CEphEe3HBIM YIIEpOOM, 3HAYCHHE BEPOSITHOCTH KOTOPBIX BBIIIE CPETHETO.

B HEKOoTOpBIX CTaThIX PEKOMEHIYETCS ONpeAeNnTh U oTciexuBath "10 BepxHHX"
PHCKOB, HO 3TO HE€ Bcerja OOOCHOBaHHas pekoMmeHjanus. KomuyecTBO pHCKOB, KOTOpHIE
HEO0OXOIUMO OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOT'O MPOEKTa. ITO MOXKET OBITh MATh PUCKOB, a
MOXET — nATHaguarb. Ho, KOHEYHO, KOJMYECTBO PHUCKOB, IO KOTOPBIM IPOBOJIUTCS
MOHHMTOPHHT, JOJDKHO OBITh 0003puUMBIM. bonblioe KOJWYECTBO OTCIEKHUBAEMBIX PHCKOB
notpedyeT OrpOMHOr0O KojuuecTBa coOupaemoid uHpopmauuu. W3 coucka pHCKOB,
NPECTaBICHHBIX B Ta0J. 3.6, IUIsi MOHUTOPUHTA CJEIyeT 0TOOpaTh T€ PUCKH, KOTOPHIE MOTYT
MPUBECTH K KATaCTPO(PHUUECKUM U CEPhE3HBIM MOCIECTBHUAM JJIsl BAIlIero MPOEKTa.

[InanupoBaHue pUCKOB

[InanupoBaHue 3aKJIIOYAETCSI B ONPEAEICHMM CTPAaTETMH YIPABIEHUS  KaKJbIM
3HAYUMBIM PHUCKOM, OTOOpAaHHBIM JJII MOHMTOPHUHIA IIOCJIE aHAJIM3a PUCKOB. 3/€Ch TaKKe He
CYIIECTBYET OOLIEHPUHATHIX TOAXOMOB M pa3padOTKW TaKWX CTpaTeruii — MHOTroe
OCHOBBIBaeTCs Ha "dyThe" W ONBITE MEHEIKepa mpoekTta. B Tabm. 3.7 moka3aHbl BO3MOKHBIC
CTpaTEeTuH YIPaBJICHUs OCHOBHBIMH PHCKAaMH, PUBEICHHBIMH B Tab0. 3.06.
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Tabmuma 3.7 - CtpaTeruu ynpaBiaeHUs PUCKAMH

Puck Crpaterus

®unaHcoBble npobaeMbl | [IoAroToBUTh KpaTKUil JTOKYMEHT JUlsl pyKOBOJCTBA OpraHU3alyH,

OpraHu3aluu MOKAa3bIBAIOUINIl BaXHOCTh [JAHHOTO TIPOEKTa Il JIOCTHIKEHUS
(MHAHCOBBIX 11eJIeH OpraHu3aluu

[TpoOnembl [Ipenynpenurs 3aka3uuka O [OTEHIHUAIbHBIX TPYAHOCTSIX U

HEKBaJU(UIIUPOBAHHOTO
nepcoHalia

BO3MOKHOH 3aACPKKE IIPOCKTA, paCCMOTPETH BOIIPOC O IIOKYIIKE
KOMIIOHCHTOB CHUCTCMbI

boisiesnn nepconana

PeopranuzoBarb paboTy KOMaHJABI pa3pabOTYMKOB TaKUM 00pa3zoM,
4TOOBI 00S13aHHOCTU U PadOTa YIEHOB KOMaH/bl MEPEKPHIBATIN APYT
Jpyra, BCIEACTBHE ITOTO Pa3pabOT4YMKHU OyayT 3HATH U MOHUMATh
3aJlauM, BBIMOJHSEMbIE APYTUMHU COTPYTHUKAMU

JledexTHbIE CUCTEMHBIE
KOMITOHEHTHI

3aMCHUTh INOTCHIIMAJIbHO I[e(beKTHbIe CUCTCMHBIC KOMIIOHCHTbBI
IMOKYITHBIMU KOMIIOHCHTAMH, I'apaHTUPYIOIIUMHU Ka9YCCTBO pa6OTBI

N3menenus TpeOoBaHUI

[TompiTaThCs  OmpeneuTh  TpeOoBaHMs, Hamboliee  BEPOSTHO
MOJIBEPIKCHHBIC U3MEHEHHSIM; B CTPYKTYPE CUCTEMbI HE 0TOOpaXKaTh
JETATBHYIO HHPOPMAITUIO

Peopranusarus [ToaroToBUTH KpaTKUil JOKYMEHT JUIsl PYKOBOJCTBA KOMIIAHUH,
KOMITAHUH- MOKA3bIBAIONINI BaXHOCTh JAHHOTO TIPOEKTa IS JIOCTHIKCHUS
pa3paboTunKa (MHAHCOBBIX LIEJICH KOMIIAHUU

Henocrarounas PaccMoTpeTh BO3MOXKHOCTB IMTOKYIKH 00JI€€ TPOU3BOTUTEIIHBHON 0a3bl
IIPOU3BOUTEIILHOCTD JTAHHBIX

0asbl JaHHBIX

Henmoonienkn  Bpemenu | PaccMoTperh  BONpOC O TOKYNKE CHUCTEMHBIX KOMITOHEHTOB,
BBITIOJTHCHMSI IPOCKTA HCCIIEN0BATH BO3MOKHOCTD HCIIOJIb30BaHUS reHepaTopa

MMpOrpaMMHOT O KOa

Cy1iecTByeT Tpu KaTETOPUU CTPATETHI YIIPABIECHUS PUCKAMH.

1. CtpaTerun npenorBpaiieHust puckoB. COrjlacCHO 3TUM CTPATETHUSM CIelyeT IPOBOIUTh
MEpPOIPUATHSI, CHHKAIOLUE BEPOSATHOCTb MPOSBIEHUS PHUCKOB. [IprMepoM MOXKET CIyXUTh
CTpaTerusi UCKJIIOYEHUs TOTEHIIMAIbHO 1e()EeKTHBIX KOMIOHEHTOB, ONMCaHHas B Tadi. 3.7.

2. MuUHMMU3aIMOHHBIE cTpaTteruu. HampaBineHsl Ha yMeHBbIIEHHE BO3MOXKHOTO yiepOa
0T pHUCKOB. IIpuMepoM cIyX HUT CTpaTerusi yMeHbIIEHUs yiiep6a oT 00Je3HU YJIEeHOB KOMAaHIbl
pa3paboTunkoB (cM. Tad. 7).

3. IlnanupoBanue "aBapuilHbIX" cuTyaruil. COrimacHo 3THUM CTpaTerusM HEOOXOIUMO
UMETh IUIAaH MEPOIPUSTHI, KOTOpPbIE CIEAYET BBIIOJHUTH B CIIy4ae MPOSIBICHUS PUCKOBOM cHU-
Tyauuu. B Ttabn. 3.7 3T0 cTpaTerus moBeIeHHs MpU BO3HUKHOBEHUHU (DMHAHCOBBIX MpPOOiEM y
OopraHu3anuu-pazpadboTyrKa.

MoOHUTOPHHI PHCKOB

MOHHMTOPHUHT PUCKOB 3aKJIIOYAETCS B PETYISIPHOM IepecuyeTe BEpOSITHOCTEH pPUCKOB U
yiep6a, KOTOPBI OHU MOTYT HaHecTH. J[jst 3TOro HeoOX0IMMO MOCTOSIHHO OTCIIEKUBATh (ak-
TOPbI, KOTOPbIE BIUAIOT Ha BEPOSITHOCTh PUCKOB U BO3MOXKHBIN yIIep0. ITH (aKkTOpbl 3aBUCAT
OT THUIOB pucka. B Tabin. 8 mpuBeseHbl MPU3HAKH, KOTOPbIE TOMOTAIOT ONPEAEIUTh TUIl PUCKA.

Ta6mmna 3.8 - [Ipu3naku puckoB

Tun pucka [Ipu3Haku

TexHonornueckue 3a7epKKH B TIOCTaBKe OOOPYJOBaHUS WIM MPOTPAMMHBIX CPEICTB

PHUCKHU noajepkku mporecca cozganus [10, MHOrounciaeHHble JOKYMEHTH-
POBaHHBIE TEXHOJIOTMYECKHE TPOOIEMBI

Pucku, cBsa3anHble c | Hu3koe MopaibHOE COCTOSIHME MepCOHalla, HATSHYThle OTHOIIEHUS

IIEPCOHAIIOM MEXIy WIEHaAMH KOMaHJbl pa3pabOTUYMKOB, HU3KOE Ka4eCTBO BBIOI-
HEHHOH pabOTHI

OpranuzanvoHHbIE PasroBopbl cpeau mnepcoHasa O IACCUBHOCTM M HEJOCTATOYHOM
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PUCKHU KOMIICTCHTHOCTH BBLICIICTO PYKOBOACTBA OpraHu3alnuu

HHucTpyMEeHTANIbHBIC Hexenanue pa3pabOTYMKOB HCIOIB30BaTh MPOTPAMMHEIE CPEICTBA
PHUCKH oA/Iep KKK, HeogoopuTenbHbie 0T3bIBBI 0 CASE-cpencTBax, 3ampocsr
Ha 0oJiee MOIIIHBIE HHCTPYMEHTAJIbHBIE CPEJICTBA

Pucku, cBsa3annble c | HeoOXoauMOCTh mEpecMOTpa MHOTUX CHCTEMHBIX TpeOOBaHMIA,

CUCTEMHBIMHU HEJOBOJIBCTBO 3aka3unka [10
TpeOOBaHUSIMHU
Pucku onenuBanus N3menenus rpaduka paboT, MHOTOYHCIIEHHBIE OTYETHI O HAPYIICHUH

rpaduka padot

MOHUTOPUHI PUCKOB JOJDKEH OBbITh HEMPEPhIBHBIM IPOLIECCOM, OTCIEKHMBAIOLIIUM XO[
BBIIIOJIHEHUSI MEPONPUATUM 110 YIPABICHUIO PUCKAMM, IIPU 3TOM KaXKIbIH OCHOBHOM PHUCK
JIOJDKEH pacCMaTPUBAThLCS OTIEINIBHO.
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