NabopatopHana paboTta Ne 1
OnucaHme u aHaNM3 NporpaMMHOro npoaykra (CMcremol)

1. Ieab paboThi:
Onucate w mpoananusupoBath [III, pacmpemenuTs poau B  TpyIIe
pa3pabOTYNKOB.

2. Mertoauueckue ykazaHusi

JlabopaTtopHasi paboTa HampaBlieHa Ha O3HAKOMJICHHE C MTPOLIECCOM OMUCAHUS
MH(OPMAIMOHHOW CUCTEMBI U MOJYyYEHHE HaBBIKOB MO0 UCIOJIb30BAHUIO OCHOBHBIX
MeTtoaoB ananuza UC.

Temamuxa nabopamopHoil pabomsi MONHcem 8blOUPAMbCSL U3 NPEOTOHCEHHBIX
mem (npunodxcerue A, Homep memvl COOMBEMCMEYem NOCIEOHUM 08YM Yuppam
3auemku), coenaoamev ¢ memamuxou BKP, Ho 0bsa3amenbHO coenacosvieamuvcs ¢
npenooagameriem.

TpeOGoBaHuA K pe3yJbTaTaM BbIIOJHEHUS Ja00PaTOPHON pabOTHI:

1. Hanuuue onucaHus MH(MOPMALMOHHOW CHUCTEMBI;

2. TIpOBEJCHHUE aHaIN3a OCYIIECTBUMOCTH BBITTOJIHEHUS TIPOEKTA;

3. HajMWuMe 3aKIIOYEHHS O  BO3MOXKHOCTH  pealiu3allid  MPOEKTa,
COJEpIKAIET0 PEKOMEHJIAlMU OTHOCUTEIbHO pa3pabOTKU CHCTEMbI, 0a30BbIe
MPEIOKEHHS 110 00bEMY TpeOyeMoro Oro/KeTa, Yucly pa3paboTYuKOB, BPEMEHU
U TpedyeMoMy IPOrpaMMHOMY 00€CIIEUEHHUIO.

3. Teopernueckue cBeaeHMsI

OO0mue cBegeHUs1 0 pa3padoTKe MPOrPaAMMHOI0 o0ecedeHus

[IpoGnemMbl yripaBiaeHUsT TPOTPAMMHBIMH TIPOEKTAMH BIIEPBBIC MPOSBUIIUCH B
60-x - magayse 70-X TOIOB, KOT/Aa MPOBATUINCH MHOTHE OOJBIITUE MPOCKTHI IO
pa3pabOTKe TPOrPAaMMHBIX TMPOMYKTOB. bbIIM 3adUKCHpOBAaHBI 3aIepPKKH B
co3ganuu [10, oHO OBLTO HEHANIEKHBIM, 3aTPAThl HA Pa3pabOTKy B HECKOJBKO pa3
MIPEBOCXOAMIIA TICPBOHAYAIBHBIC OIICHKH, CO3/IaHHBIE IMPOTPAMMHBIE CHCTEMBI
YacTO HMMENM HHU3KHE ITOKa3aTeIM TMPOU3BOIUTEIBLHOCTH. [IpWUMHBI TPOBAIOB
KOPEHWINCh B TEX TOJIX0JIaX, KOTOPbIC HCIIOJB30BAINCH B YIPaBICHUU
npoektamu. [lpumensiemas meToauka ObUTa OCHOBAaHA HA OIBITE YNPaBICHUS
TEXHUYECKUMU TMPOCKTaMU M OKa3aidach Hedh EKTUBHON Tpu pa3paboTke
MIPOTrPaAaMMHOTO OOECTIeYEHUSI.

Baxxno moHmumaths pasHuily Mexay npodeccruonanbHoi pazpadotkoit 10 u
JTHOOUTETHCKUM IPOrPaMMHUPOBAHHUEM. HeobxoaumocTthb yIPaBJICHHUS
MPOTPaAaMMHBIMH TIPOEKTAaMHU BBITEKAET M3 TOTO (PakTa, YTO MPOIECC CO3TAHUS
npodeccuonanbHoro IO Bcerma sBASETCS CyOBEKTOM OIOKETHOM MOJUTUKHU
OpraHW3allid, TJE€ OHO pa3padaThIBacTCS, W HMMEET BPEMCHHBIC OTpPAaHUYCHHUS.
Pabota pykosooumens npoepammnozo npoekma no O00JIBIIOMY CUETY 3aKIIF0YaeTCs
B TOM, YTOOBI TapaHTUPOBATH BBIMOJHECHUE AOTHUX OFODKETHBIX M BPEMCHHBIX

OcHoBBI MPpOrpaMMHOii nH:keHepun * JladbopaTopHbie padoTsl * Pa3zpad. Cadpponora M.A.



OTPaHUYEHUH ¢  yderoM  Ou3Hec-leJiell  OpraHuM3aludd  OTHOCHUTENBHO
paspabatsiBaemoro 110.

Pykogooumenu npoexmos Tpu3BaHbl CIUIAHUPOBATH BCE ATallbl pa3pabOTKU
MIPOTPaMMHOr0 MpoAyKTa. OHM TakKe JOJKHBI KOHTPOJIUPOBATh XOJ BBIITOTHEHUS
pabot u coOmro/ieHuss BceX TpeOyeMbIX cTaHaapToB. [OCTOSHHBIA KOHTPOJIb 3a
XOJIOM BBITIOJIHEHUSI pabOT HEOOXOAUM ISl TOro, YTOOBI MpoliecC pa3padOTKU HE
BBIXOJIMJI 32 BPEMEHHbIE M OIOJKETHBIE OTpaHWYEHUsl. XOpOoIllee yNpaBJIeHUE HE
rapaHTHPYEeT YCHEIIHOrO 3aBEPIICHHS NPOEKTa, HO IUIOXO€ YINPABIICHUE
00s13aTeIbHO TPUBEIET K €ro MpoBaly. IJTO MOXET BBIPA3UTHCS B 3aJIEPIKKE
CpOKOB czayu rotoBoro I1O, B MpeBbIIEHMH CMETHOM CTOMMOCTH IPOEKTa U B
HecooTBeTcTBUH roToBoro 110 crnenundukanmnu TpeOoBaHMIA.

[Ipoutecc paspabotku IIO cymiecTBEeHHO OTIMYAETCd OT MPOIIECCOB
peanu3aluuy TEXHUYECKUX IPOEKTOB, UTO MOPOKAAET OMPEACIICHHBIE CI0KHOCTH B
YIPaBJIECHUH MPOrPAMMHBIMU MMPOEKTAMMU:

1. LIpoepammmnuiii npooyKm HemMamepuaen. [Iporpammuoe
o0ecrnieueHrne HeMaTepruaabHO, €ro Heb3s YBUIAETh WIM MOTporats. PykoBoaurenp
MPOrpaMMHOTr0 MPOEKTa He BUAMT Tpoiiecc "pocta" paspadbarsiBaemoro I10. On
MOJKET MOJIaraTbCs TOJBKO Ha JOKYMEHTAallMI0, KOTopas (PUKCHUpPYET Mpolecc
pa3paboTKu IPOrpaMMHOTO MPOIYKTA.

2. He cywecmeyem cmanoapmuuix npoyeccoe paspabomxu I10. Ha
CErOJHSIIHUM JEHb HE CYIIECTBYET YETKOW 3aBUCUMOCTH MEXIY IPOLECCOM
cozmannsg [0 wm Tunom co3gaBaemMoro mnpOrpaMMHOrO Npoaykra. Jpyrue
TEXHUYECKUE AUCIUIUIMHBI UMEIOT JITTUTENbHYIO HCTOPHUIO, TPOLIECCHI pa3padOTKU
TEXHUYECKUX U3JEIMIl MHOTOKpAaTHO ONpoOOBaHbl U MpoBepeHsl. [Iporeccs
co3gaHusl OOJIBIIMHCTBA TEXHUYECKUX CHUCTEM XOpPOLIO M3ydeHbl. M3ydeHuem xe
npoueccoB co3nanus 110 crnennamucTsl 3aHUMAKOTCS TOJIBKO MOCIEAHEE BPEMSI.
[ToaTomMy moKa Helb3sl TOUHO NPEJCKa3aTh, HA KAKOM 3Tane Ipouecca pa3paboTKu
ITO mMoryT BO3HUKHYTH MPOOJIEMBI, yTPOXKAIOLINE BCEMY IPOIPaMMHOMY IPOEKTY.

3. Bonvwue npocpammmsie npoexmvr - smo uyacmo "oonopazogvie'
npoekmul. bonpmme MNpOorpaMMHBIE IPOEKTHI, KaK IPaBWIO, 3HAYUTEIHHO
OTJIMYAIOTCA OT IMPOEKTOB, peaIn30BaHHBbIX paHee. [loaToMy, YTOOBI YMEHBLIUTH
HEONPEEICHHOCTh B IUIAHUPOBAHUU MPOEKTA, PYKOBOAUTENIN MPOEKTOB JOJKHBI
o0nanaTe O4yeHb OOJNBIIMM  MPAKTHUYECKUM omnbIToM. Ho  mocTosHHBIE
TEXHOJIOTUYECKHE M3MEHEHUsI B KOMIBIOTEPHOM TEXHUKE U KOMMYHUKAIMOHHOM
000pyZ0BaHUU OOECLEHUBAIOT MPEAbIAYIIUN OMbIT. 3HAHUS W HABBIKK, HAKOI-
JICHHBIE OMBITOM, MOTYT HE BOCTPEOOBATHCSI B HOBOM IIPOEKTE.

[lepeuriciieHHbIE OTIAMYMS MOTYT MPHUBECTH K TOMY, YTO peajid3aius NpoeKTa
BBIMJET M3 BPEMEHHOIO rpauka WM MPEBBICUT OHOKETHbIE ACCUTHOBAHUS.
[IporpamMmMHBIE  CHCTEMBI  3a4acTyl0  OKa3bIBAIOTCS  HOBMHKaMM Kak B
"uneonoruueckoM", Tak U B TEXHUYECKOM I1ane. [loaTtoMy, mpeaBUis BO3MOKHbBIE
npo0JieMbl B peanu3aliy MporpaMMHOIO IIPOEKTa, CIEAYeT BCerjia MOMHUTh, UTO
MHOTUM M3 HHMX CBOWCTBEHHO BBIXOAWTH 33 PAMKH BPEMEHHBIX M OIOIKETHBIX
OTpaHUYCHUM.

!
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IIpouecc ynpasiaenusi pa3padoTKoil MPOrpaMMHOTr0 odecrevdeHnst

HeBo3MoOXHO ommcaTh W CTaHIAPTU3UPOBATh BCE PalOOTHI, BHIMOJIHSIEMbIEC B
npoekte 1o cosnanuio [1O. Dtu paboThl BecbMa CYIIECTBEHHO 3aBUCST OT
OpraHu3allud, TJ€ BbINONHsSETCS paspaborka [10, u oT THma co3maBaeMoro
nporpaMmmMHoro npoaykra. Ho Bcerga MO>KHO BBIICTUTD CIEAYIOIIUE:

e Hanncanue npennoxennii no coznanuto 110.

e [[manupoBanme u coctaBiaeHue rpaduka padot mo co3ganuto I10.

e OLleHNBaHUE CTOMMOCTH IPOEKTA.

e [Tlon0op nepconaia.

e KOHTpOJIb 32 X0/10M BBITIOJIHEHUS PadOT.

e Hanncanue oT4eTOB M IPEACTABICHUN.

IlepBast cramust TPOrpaMMHOrO MPOEKTAa MOXKET COCTOATh W3 HAIMWCAHUS
MPEIOKEHHUN 110 peanu3aluu 3Toro npoekra. [IpennoxxeHus: JOIKHbBI COJIEPKATh
ONKCAHHE IIeJIe MPOEKTOB W CIMOCOOOB WX JOoCTHkeHUs. OHU Takke OOBIYHO
BKJIFOYAIOT B €€0sl OLIEHKH (PMHAHCOBBIX M BPEMEHHBIX 3aTpaT Ha BBHINIOJHEHHUE
npoekta. [lpu HEoOXOIMMOCTH 3/1€Ch MOTYT NTPHUBOAUTHCS OOOCHOBAHUS IS
nepesayu IMpOEKTa Ha BBIMNOJHEHUE CTOPOHHEH OpraHu3alu WM KOMAaH/IE
pa3pabOTUHKOB.

Hanucanue npeonooicenuti — O4YeHb OTBETCTBEHHas paboTa, Tak Kak IS
MHOTHX OpraHu3aiui BOMPOC O TOM, OyJET JIM MPOEKT BBIMOJHATHCS CaMOM
OpraHu3alyeld WM pa3padaTbIBaTbCS MO KOHTPAKTY CTOPOHHEW KOMIAHUEH,
ABJsieTCa KpuThueckuM. He cymiecTByeT Kakux-InOO peKoMeHAalui Mo
HaMKUCaHUIO MPEJIJIOKEHUN, MHOTOE 371€Ch 3aBUCUT OT OTIBIT.

Ha »stane mnnanuposanus npoexma ONpenensitoTCs MPOLECCHl, ITanbl U
MOJIyYEHHbIE HA KaXJIOM M3 HUX Pe3YyJbTaThl, KOTOPbHIE IOJKHBI MPUBECTU K
BBITIOJTHEHUIO MpoeKTa. Peanuzamus 3Toro miaHa npuBeAeT K JOCTHXKEHUIO LIeJien
npoekta. OrnpeneneHue CTOUMOCTH IIPOEKTa HANPAMYKO CBS3aHO C  €ro
MJIAHUPOBAHUEM, TIOCKOJIBKY 37I€Ch OIIEHUBAIOTCS PECYpChI, TpeOyromuecs s
BBITIOJTHEHUS ILJIaHA.

Koumpons 3a xo0om evinonuwenus pabom (MOHUMOPUHE NPOEKMA) — ITO
HETPEPBIBHBIN MPOLIECC, MPOJOJDKAIOIIMNACA B TEUEHUE BCErO0 CpOKa pealin3aluu
npoekta. PykoBoauTeNlb OKEH TMOCTOSSHHO OTCJICKUBATH XOJ peau3aluu
MPOEKTa U CPABHUBATH (PAKTHUUECKUE U TUIAHOBBIE MMOKA3ATENIU BHITIOTHEHUS PadboT
C UX CTOMMOCTBIO. XOTSI MHOTME OpraHU3allid UMEIOT MEXaHU3Mbl (POPMAIBHOTO
MOHUTOPHUHTA PabOT, OMBITHBIM PYKOBOAMUTEIh MOXKET COCTABUTh SICHYIO KapTUHY
O CTaJUM Pa3BUTHHU IMPOEKTa MPOCTO MyTeM HedopMalibHOrO OOIIEeHHS C pa3pa-
OOTUYHUKAMH.

HedopmanbHbiii MOHUTOPUHT YacTO MOMOTAET OOHAPYKUTh MOTEHIIMAIHHBIC
poOJIeMbl, KOTOpPBIE B SIBHOM BHJIE€ MOTYT OOHApy»XuThcsa mo3anee. Hampumep,
€XKETHEBHOE OOCYXKIEHUE XOJa BBITIOJHEHUS PAa00T MOXKET BBISIBUTH OTIICIHHBIC
HEJIOPa0OTKM B CO3/1aBa€MOM TMPOTPAMMHOM TpOAYyKTe. Bmecto oxumanus
OTUYETOB, B KOTOPBIX OyaeT oTpakeH (akT "mpoOykcoBku" rpaduka paboT, MOKHO
OOCYUTh CO CIENUATUCTAMU HAMEYAIOIUECs MPOTPAMMUCTCKIE MPOOJIEMbl U HE
JOTYCTUTH CpbIBa rpaduka pador.
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B Teuenume peanuzanuu TOpoeKTa OOBIYHO MPOHUCXOJUT  HECKOJIBKO
(bopMalIbHBIX KOHTPOJIBHBIX MTPOBEPOK X0/1a BBIMOIHEHUS padoT no cozaanuto [10.
Takue MpoBEpKU MODKHBI AaTh OOIIYI0 KapTHHY XOJa peaju3allH MPOEeKTa B
1EJOM M TO0Ka3aTh, HACKOJBKO Yxe paszpaboranHas yacth [1O cooTBeTcTBYET
1EeJISIM TIPOEKTA.

Bpemst BblmoiHEHHsT OOJIBIIMX TMPOTPAMMHBIX IMPOEKTOB MOXET 3aHUMATh
HECKOJIbKO JIeT. B TeueHue 3TOro BpeMEHU IIeJId U HAMEPEHHUsS OpraHu3alluu,
3aKa3aBIICd ITPOTPAMMHBIM IPOEKT, MOTYT CYIIECTBEHHO W3MEHUTHCSI. MoOxKer
OKa3aTbCsl, YTO pa3pabdaThIBAEMbIil MPOrPaMMHBIN MPOAYKT CTAJl YK€ HEHYKHbBIM
anbo wucxonHele TpeOoBaHus K co3naBaemMomy IIO mpocto ycrapenun u ux
HEOOXOJMMO  KapAWHAJIbHO MEHSITh. B  Takol cHUTyallul PYKOBOJICTBO
OpraHu3aluu-pa3padOTYMKa MOXKET NPHUHATh pENIeHWE O MpEeKpaleHUuu
pa3zpabotku [1O nim 00 M3MEHEHHHM MNPOEKTa B LEJIOM C TEM, YTOOBI YYECTh
M3MEHUBIIHECS LEU U HAMEPEHHS OpraHu3alluu-3aKa3yuKa.

PykoBoguTenu mpoeKkToB OOBIYHO 00513aHBI CaMU 100OUPAmMb UCNOHUMENel
JUIs. CBOMX TPOEKTOB. B wuaeanpHOM ciydae mnpodecCHOHANBHBI YPOBEHb
UCIIOJTHUTENIEH JOJDKEH COOTBETCTBOBATH TOM padoTe, KOTOPYIO OHH OyAyT
BBINIOJIHATh B XOJ€ peain3auud Impoekrta. OgHAKO BO MHOTHX CiIyyasx
PYKOBOJMTEINM JODKHBI MOJIaraThCsl HA KOMaHAy pa3paOOTYUKOB, KOTOpas Jlajeka
OT uaeanbHOM. Takas cuTyanus MOXeT ObITh BbI3BaHa CJICTYIOIIMMU TPUUNHAMHU:

1. bromxer IPOEKTa HE MO3BOJISIET MPUBJIEYb
BBICOKOKBAJIM(DUIIMPOBAHHBIN IepcoHal. B Takom ciyyae 3a MEHBIIYIO IUIATY
MPUBJIEKAIOTCS MEHEE KBATM(DUIIMPOBAHHBIE CIEIIUATHCTBHI.

2. beiBalOT cuTyanuu, KOTa HEBO3MOXXHO HAWTH CIEHHUAIUCTOB
HEe00X0aMMOM KBaTu(UKAIIMU KaK B CaMO OpraHu3alMu-pa3paboTurKe, TaK U BHE
ee. Hanpumep, B opranusaiuu "nydiine Jro1u" MOTYT ObITh YK€ 3aHATHI B IPYTUX
IIPOEKTAaX.

3. Opranu3zainusi Xo4eT MOBBICUTh MPO(ECCHOHATBHBIM YPOBEHb CBOUX
paboTHUKOB. B 3TOM cnyyae OHa MOXKET MNPUBIEYb K YYAacTHIO B MPOEKTE
HEOMNBITHBIX WM HEJOCTATOYHO KBaJU(DUIIMPOBAHHBIX PAOOTHUKOB, UTOOBI OHU
pUOOpeTH HEOOXOAUMBINM ONBIT U MOYYUITUCH Yy 00JIE€ ONBITHBIX CHEIIUATNCTOB.

Takum 00pa3om, mouTH Bcerga MoAOOpP CHEHHAIMCTOB JJIS BBIMOJHEHUS
IPOEKTa UMEET OIpe/IeJICHHbIE OTPaHUUEHUS U He sIBisieTcs cBOOOJHBIM. BmecTe ¢
TeM HE0OXOAMMO, YTOOBI XOTsI ObI HECKOJIBKO YJIEHOB TPYIIBI Pa3pabOTUHKOB
UMeTTN KBATU(PHUKAIIUIO U OTIBIT, JOCTATOYHbIE 1S pa0OTHl HAJl JAHHBIM IMPOEKTOM.
B npoTtuBHOM cilydae HEBO3MOXKHO M30exkaTh omuooK B pazpadorke [10.

PykoBonuTenb mpoekTa OOBIYHO O0S3aH TOCHUIATH Omuemsl O XOJAE €ro
BBHITIOJIHCHUS KaK 3aKa34HKY, TaK U TOJPSAIHBIM OPTaHU3AIUSAIM. DTO JOJKHBI OBITh
KpaTKHe JOKYMEHThI, OCHOBaHHbIE Ha UH(OPMAIH, U3BIEKAEMOIN U3 MOAPOOHBIX'
OTYETOB O MpoekTe. B 3TuX oTderax AomKHA OBITH Ta MHPOpPMALUA, KOTOpas
MO3BOJISIET YETKO OLIEHUTh CTENEHb TOTOBHOCTH CO3[1aBAEMOI0 MPOrpaMMHOIO
MPOYKTA.

B pamkax Kypca BbII€JIEHBI CIIEYIONIUE poiH B rpymnmne mno pazpadotke [10:
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o PykoBomuTenr —  oOmiee  PYKOBOACTBO  MPOEKTOM,  HaIllMCaHUE
JOKYMEHTalUu, o01eHue ¢ 3akazuukom 110

o CucTeMHBII  aHAIUTUK — pa3paboTka TpeOoBaHUM  (COCTaBICHHE
TEXHUUYECKOTO 3aJaHHUsl, IPOEKTa IPOrPaMMHOI0 00eCTIeUeHUs)

« TecTep — cocraBieHHE IIaHA TECTHUPOBAaHUA M arrecranuu rorosoro 110
(mpozyKTa), COCTaBJI€HUE CLIEHApHs TECTUPOBAHUS, 0a30BbIN IPUMED, TPOBEACHUE
MEPOIPUITHI IO IJIaHY TECTUPOBAHUS

« Pazpabotunk — MoaenupoBaHne KOMIIOHEHT MPOTpaMMHOTO OOecreyeHuUs,
KOJUPOBAHHE

[InanupoBanue NpoekTa pazpadOTKU MPOTPAMMHOT0 00ecTIeUeHUs

O¢ddexTuBHOE ynpaBieHHE MPOrPaMMHBIM MPOEKTOM HAMpsSMYIO 3aBHCHUT OT
MPAaBUJIBHOTO TUIAHUPOBaHUS PabOT, HEOOXOMUMBIX AJiA €ro BbimoiHeHus. [lman
MIOMOTaeT PYKOBOAMUTEIIO MPEABUAETh MPOOJIEMBI, KOTOPbIE MOTYT BO3HUKHYTh Ha
Kakux-10o sranax co3fanus [10, u pa3paboTaTh NPEBEHTHUBHBIE MEPHI ISl UX
npenynpexaeHus win pemieHus. Ilnan, pa3paboTaHHBIH Ha HadaabHOM JTare
IIPOEKTa, PACCMAaTPUBAETCS BCEMH €r0 YYACTHUKAMHU KaK PYKOBOJSIINNA TOKYMEHT,
BBIIIOJIHEHHE KOTOPOI'O JOJDKHO HPHUBECTH K YCHEIIHOMY 3aBEPLICHUIO MPOCKTA.
OTOT nepBOHAYAJIBbHBIN IJIaH JOJKEH MaKCHUMaJbHO MOJPOOHO ONMUCHIBATH BCE
3Tambl pealn3aluy IPOEKTa.

[Ipouecc mNIaHUPOBAHMS HAYMHAETCSA, HMCXOAS M3 OIMCAHHUS CUCTEMBI, C
OIpPEENCHHS MPOEKTHBIX OTPAaHUYEHUI (BPEMEHHBIE OMPAHUYEHUS, BOZMOXHOCTH
HaJIMYHOIO IEepCOHANIa, OIOJDKETHBIE OrPAHMYEHUS M T.1I.). DTH OTPaHUUYECHUS
JOJDKHBI ONPEAENIATHCS MapajlyIeIbHO € OLIEHMBAHWEM IPOEKTHBIX MapaMeTpPOB,
TaKMX KakK CTPYKTypa M pa3Mep IMpOEKTa, a Takke pacrnpeneneHueM (yHKUHAN
Cpely HWCIOJHUTENEH. 3aTeM OMNpENENsIIOTCA A3Tanbl pa3pabOTKU U TO, KaKHe
pe3yNbTaThl JOKYMEHTAIUs, IPOTOTHUIIbI, TOJICUCTEMBI UM BEPCUU TPOTPAMMHOTO
OPOAYKTa) MAOJDKHBI OBITh MOJY4YeHbl MO OKOHYAHHMM OJTHX OJTanoB. Jlanmee
HAauMHAeTCs LUKIWYecKass dYacTb IulaHupoBaHusa. CHauana pa3pabaTbiBaeTcs
rpa¢guk paboOT 1O BHINOJHEHUIO NPOEKTa WIM JAeTcsl pas3pelieHue Ha
OpOAODKEHWE MCIONb30BaHUs paHee co3AaHHoro rpaduka. Ilocie storo
IPOBOANUTCA KOHTPOJb BBIMOJHEHUS PabOT M OTMEYAIOTCSI PACXOXKICHUS MEXIY
peasibHbIM U IJIAHOBBIM X0JI0M padoT.

Janee, mo Mepe MNOCTYIUIEHHWS HOBOM MH(OpPMALMU O XOJAE BBINOJIHEHMS
MPOEKTa, BO3MOXKEH MEPECMOTpP MEPBOHAYAIBHBIX OLEHOK MapamMeTpOB IMPOEKTa.
DTO, B CBOIO OYepellb, MOKET MPUBECTU K M3MEHEHMIO Tpaduka padot. Ecnu B
pe3ynbTaTe dTUX U3MEHEHUI HapylIalOTCs CPOKU 3aBEPIICHUS MPOEKTA, JOJKHBI
OBITH TIEpeCMOTpEeHBl (M corjlacoBaHbl ¢ 3akazunkoM [1O) mpoekTHbIe
OTpaHUYCHHUS.

KoHeuHo, OOJIBIIMHCTBO PYKOBOJUTENEH MPOEKTOB HE IyMaroT, YTO
peanu3anys MX MPOEKTOB MPOUIET Tiaako, 06e3 Bcakux mpodiem. XKemarenpHo
OINKCaTh BO3MOXKHBIE MPOOJIEMBI €lle O TOro, Kak OHM MpPOSBAT ceOsi B XOfe
BBINIOJIHEHH mpoekTa. [losTomy Jydimre cOCTaBisATh ''meccuMucTHYECKHE"
rpaduku padot, uem "onrumuctuueckue". Ho, KoHEUHO, HEBO3MOXXHO TTOCTPOUTH
IUTaH, YYUTHIBAIOIIMI BCE, B TOM 4YHUCIE ClIydalHble, IPOOJEMbl U 3aJEPKKU
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BBIMIOJIHEHHSI MIPOEKTa, MOATOMY M BO3HHKAET HEOOXOTUMOCTh MEPUOAUYECKOTO
[epecMOTpa TMPOEKTHBIX OrPaHUYEHHH M JTAaloB CO3AAaHUS IMPOTPAMMHOIO
IPOAYKTA.

[Inan mpoekTa MOMKEH YETKO TI0Ka3aTb pPecypchl, HEOOXOAMMBIE IS
peanu3alil TPOEKTa, pasjelieHue padoT Ha d3Tanbl U BpeMEHHOH rpaduk
BBIIMIOJIHEHUSI OTUX OJTaloB. B HEKOTOPHIX OpraHu3alusaX IUIAaH IIPOEKTa
COCTaBJIICTCS KaK €AMHBIN JOKYMEHT, COJEpKAIIUil BCe BHUIbI IUTAHOB, ONMCAHHBIX
Bbllle. B Apyrux ciydasx miaH MpOeKTa OMUCHIBAET TOJIBKO TEXHOJIOTHUYECKHA
npouecc co3zganus 110. B takom miaHe o0s3aTeIbHO NPUCYTCTBYIOT CCBHUIKH Ha
IUTaHbI IPYTUX BUIOB, HO OHU pa3padaThIBAlOTCS OTAEIHHO OT IJIaHa MPOEKTa.

Jleranuzanusi TJIaHOB IMPOEKTOB OYEHb PA3HUTCS B 3aBHCHUMOCTH OT THIA
pa3pabaTeiBa€MOI0 MPOrPaMMHOIO MPOAYKTa U OpraHu3anuu-pazpadorunka. Ho B
11000M citydae OOJIBIIMHCTBO IUIAHOB COJIEPIKAT CIIEIYIOLIUE pa3ebl.

1. Beeoenue. Kparkoe omnucanue 1ened MOpoeKkTa M MPOEKTHBIX
OorpaHuyeHui (OI0KETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BaXKHBI JIJIs1 YIIPABICHUS
IPOEKTOM.

2. Opeanuzayus ewvinoinenusi npoekma. Omnucanue crnocoda mnoadopa
KOMaH/bl pa3pabOTUYMKOB M pacrpeaesieHue oOA3aHHOCTEH MeXay WIeHaMu
KOMaH/1bl.

3. Ananuz pucxkog. OmnucaHWe BO3MOXHBIX TPOEKTHBIX PUCKOB,
BEPOSTHOCTH UX MPOSBICHUS U CTPATETHA, HAITPaBJICHHBIX HA MX YMEHBITICHUE.
4, Annapamnvie u  npocpammHvie  pecypcwl, Heobxooumwvie O

peanuzayuu npoekma. llepedeHp ammapaTHBIX CpPEACTB U IPOrPAMMHOTO
oOecrieyeHusi, He0OOXOAUMOro sl pa3paboTKH MPOrpaMMHOrO mponaykra. Ecnu
amnmapaTHbIe CPEICTBAa TPEOyeTCs 3aKyIaTh, MPUBOIUTCS UX CTOUMOCTH COBMECTHO
¢ TpayKOM 3aKYIKH U TTOCTaBKH.

5. Paszbouenue pabom wna osmaner. Ilpomecc peanuzanuu MNpoeKTa
pa3OuBaeTcsi Ha OTIEIbHBIE TIPOIECCHI, OIMPEACNSIOTCS JTanbl BBITOTHEHUS
MPOEKTa, TPUBOJIUTCS OMUCAHUE PE3yNbTaToB ("BBIXOJOB") KaXIOro Jrama u
KOHTPOJIHBIE OTMETKH.

6. I'pagux pabom. B 3TOM Tpaduke 0TOOpax)arTcs 3aBUCUMOCTH
MEXIy OTACIbHBIMU MpolieccaMu (dTanamu) pazpadotku 110, olieHKHM BpeMeHH hx
BBITIOJIHEHUS U PaCIpe/iesIieHUe YJIEHOB KOMAaH/bl Pa3padOTUYUKOB MO OTAEIbHBIM
JTaram.

7. Mexanuzmvl  MoOHUmMOpUHEA U KOHMPOJSL 3Ad XOOOM BbINOJHEHUs
npoexma. ONUCBHIBAIOTCS TPEIOCTABIsIEMbIe PYKOBOIUTENIEM OTYETHI O XOJIe
BBITIOJIHGHHUS padOT, CPOKHM WX TMPEAOCTaBIICHHUs, a TakKKe MEXaHHU3MbI
MOHHUTOPHHTA BCETO MIPOCKTA.

[Inan nmomwKeH peryIsapHO TepecMaTpuBaThCi B TIpOIECCe peaTu3aliuu
npoekta. OJHM YacTW IUIaHA, Hampumep rpaduk paboT, U3MEHSIOTCS YacTo,
npyrue Ooniee cTtaOuiabHBI. [l BHECeHUs W3MEHEHHMH B IUIaH TpeOyercs
crienuaibHasi OpraHu3anus JOKYMEHTOIOTOKA, MO3BOJISIONIAS OTCIICKUBATH ITH
U3MEHEHHUS.
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OO0mue cBegeHnst 0 Tpe0OBaHUAX K MHGPOPMAIHOHHBIM CHCTEMaM

[IpoOnemMbl, KOTOpblE MPUXOAUTCS pellaTh CIHEUUaIucTaM B Ipoliecce
CO37[aHMs MIPOrpaMMHOT0 oOecTeueHus, OUeHb CIoXHbI. [Ipupoaa stux npobdiem
HE Bcerja siCHa, OCOOCHHO eciM paszpabaThiBaeMasi IpOrpamMMHasi CUCTEMa
WHHOBAaIlMOHHAsl. B yacTHOoCTH, TpyJHO 4YETKO OMUCATh TE€ JACUCTBUS, KOTOpHIC
JIOJDKHA BBIMOJHATH cucTteMa. Omnucanue (yHKIMOHAIBHBIX BO3MOXKHOCTEH U
OTpaHUYCHHM, HAKJIA/IbIBAEMbIX HAa CUCTEMY, Ha3bIBaeTCs TPEOOBAHUAMH K ITOU
cUCTeMe, a caM Tmpoiecc (OPpMHUPOBAHUS, aHAINW3a, JTOKYMEHTUPOBAHUS W
MIPOBEPKHU 3TUX (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH U OTpaHUYEHHUI — pa3paboTKoOn
TpeOOBaHMIA.

TpeboBanust mompa3feNstOTCS Ha TOJb30BATEIbCKUE U CHUCTEMHBIE.
[Tonp3oBarenbckue TpeOOBAaHUS — 3TO OMUCAHHE HA €CTECTBEHHOM S3bIKE (TLITIOC
MOSICHSIONINAE ArarpaMMbl) (DYHKIIM, BBITTOJHSIEMBIX CHCTEMOW, M OTpaHUYCHUH,
HaKJa/1bIBaeMbIX Ha He€. CucteMHble TpeOOBaHMS — 3TO ONKCAHUE OCOOEHHOCTEN
CUCTEMBI (apXUTEKTypa CHUCTEMbI, TpeOOBaHUS K IMapaMeTrpaM OOOpYAOBaHUS U
T.J.), He0OX0MUMBIX 117151 2 (HEKTUBHOM peanu3aiuy TpeOOBaHUI MOJIb30BATEIIA.

IlepBble marm mno pa3padorke TpeOOBaHMHA K HHPOPMANUOHHBIM
CHCTEMaM - AHAJH3 OCYLIeCTBUMOCTH

PazpaboTka TpebGoBaHMIl — 3TO MpOLIECC, BKIIOYAIOIIUNA MEpPOIPUSITHS,
HEOOXOJUMbIE U1 CO3JaHUsl M YTBEPXKICHHUS JIOKYMEHTa, COJAEpIKaIlero
crenuuKaIoo CUCTEMHBIX TpeOoBaHWU. J[JI1 HOBBIX MPOTPAMMHBIX CHCTEM
mporiecc  pa3paboTku  TpeOOBaHM  JODKEH  HAUYMHATBCS C  aHalM3a
ocymecTBUMOCTH. Hagamom Takoro aHanmsa siBIsieTCs OOIIee OMHCAHUE CUCTEMBI
U ee Ha3Ha4YeHHs, a pe3ylbTaTOM aHaIM3a — OTYET, B KOTOPOM JOJIKHA OBITH
YeTKass peKOMEHAALHMsl, TPOJOoJKATh WM HET Mpolecc pa3paboTku TpeOoBaHUI
MPOEKTUPYEMOil cUCTeMbl. JlpyruMu clioBamu, aHalu3 OCYIIECTBUMOCTH JIOJKEH
OCBETHUTH CJIETYIOIINE BOIPOCHI.

1. OtBeuaer M cuUcTeMa OONMM U OW3HEC-ICISIM OpraHU3aIuH-
3aKa3uvKa M OpraHu3auu-pa3padorynka’?

2. MoxHO 1M peanu3oBaTh CHCTEMY, HCHOJb3Yysl CYLIECTBYIOIIME Ha
JAHHBI MOMEHT TEXHOJIOTHH U HE BBIXO/IS 32 MPEJIENbl 3aJAaHHON CTOUMOCTH?

3. MoxHO 11 OOBEAMHUTH CUCTEMY C JAPYTUMHU CHCTEMaMH, KOTOpbIE
yKe IKCILTYaTUPYOTCS?

Kputnaeckum siBisieTcst Bompoc, OyIeT Ju CHCTeMa COOTBETCTBOBATH LIEISIM
opranmzanmu. Ecinm cucteMa He COOTBETCTBYET ATHM IIEJISIM, OHA HE MPEACTABIISCT
HUKaKOW IIEHHOCTH MJisi OpraHu3anuud. B To ke BpeMsi MHOTHE OpraHW3aIluu
pa3pabaThIBalOT CUCTEMBI, HE COOTBETCTBYIOIINE MX IIEJISIM, THOO HE COBCEM SICHO
MOHMMAsT 3TH IIeNId, JUOO TMOJA BIUSHUEM MOJUTHYCCKUX WU OOIIECTBEHHBIX
(hakTopOB.

BrimonHenne aHanmmza OCYIIECTBUMOCTH BKIIIOYaeT CcOOp W aHamu3
uHbopMaluu o Oynaymieid CUCTEME M HAlHMCaHWE COOTBETCTBYIOIIETO OTYETa.
CHauana ciemyeT onmpenenuTh, Kakas UMEHHO WHGOpMAIUs HeoOXOoaruMa, YTOOBI
OTBETHUTH Ha TIOCTABJICHHBIE BhITIIE BOMPOCkl. Hampumep, 3Ty nHpOpMaIiio MOKHO
MOJIYYHTh, OTBETUB Ha CIEAYIOIIEE:
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1. YTo nmpou30UIET ¢ OpraHu3alMei, eciiu cucreMa He OyJeT BBeIeHa B
AKCILTyaTaluio?

2. Kakue Tekymiue npo0iemMsbl CyleCTBYIOT B OpraHU3allui U Kak HOBas
CUCTEMA TTOMOXKET UX PEUIUTH?

3. Kakum o6pa3zom cuctema OyieT crmiocoOCcTBOBaTh IejsiM Or3Heca?

4, TpeOyeT 11 pa3paboTKa CUCTEMbI TEXHOJOTHUHU, KOTOPAsl 10 3TOTrO HE
UCII0JIb30BaIach B OpraHu3aluu’?

Jlanee He0OXOUMO OIpPENETUTh UCTOYHUKU MH(OPMALUU. DTO MOTYT OBIThH
MEHE/KEphl OTIENIOB, TJe CucTeMa OyJIeT WCIONb30BaThCs, pPa3pabOTUYUKU
IPOrPaMMHOT0 0O€cTIeueHHs], 3HAKOMBIE C TUIIOM OYIYIIeH CHUCTEMBI, TEXHOJIOTH,
KOHEYHBIE MT0JIb30BATENH U T.1.

[Tocne oO6paboTku cobpaHHON WHGOpPMAIIUK TOTOBUTCS OTUET IO AHAIN3Y
OCYIIECTBUMOCTH CO3/IaHHsI CUCTEMbI. B HEM IOKHBI OBITH JaHbl PEKOMEHAALMH
OTHOCHUTEJIBHO TMPOJODKEHHS Pa3pabOTKU CUCTEMbl. MOTYT OBITh MPEII0KEHBI
U3MEHEeHHs Oro/KeTa U rpaduka padoT MO CO3/IaHUI0 CUCTEMbI WIIN MPEIbSBIICHBI
0oJiee BBICOKHE TPEOOBAaHUS K CUCTEME.

4. Tlopsiiok BbINOJHEHHUS] PA0OTHI

1.M3yuuTh npemaraeMblii TEOPETUUECKUN MaTepUal.

2.CocTaBUTh NOJAPOOHOE OMKUCaHUE UHPOPMAITMOHHOM CUCTEMBI.

3.Ha ocHOBaHWM ommcaHUs CHUCTEMBI MTPOBECTH aHAJIU3 OCYIIECTBUMOCTH. B
X0JI¢ aHaJM3a OTBETUTH HA BOTIPOCHI:

e Umo npousotioem c opeaHuzayuetl, eciu cucmema He Oyoem 66edeHd 8
aKCnIyamayuo?

o Kakue mexywue npobiemvl Cywecmayiom 6 Oopeanu3ayuu U Kax HO8das
cucmema nOModACem ux peuunms?

e Kaxum obpazom cucmema 6yoem cnocoocmaosams yeisim ousneca?

e Tpebyem nu pazpabomka cucmemvl MeXHOIO2UU, KOMopds 00 5Mo20 He
UCNONIL308ANACH 8 OP2AHUZAYUU?

PesynbraToM aHanmm3a JOHKHO SIBUTHCS 3aKIIOYCHHE O BO3MOXHOCTH
peanu3auu IpoeKTa.

4. Pacnipegenuts ponu B rpynme (pyKOBOAUTEHh MPOEKTa-pa3paboTUuK,
CUCTEMHBIN aHAIUTUK-Pa3pabOTUHK, TeCTEP-Pa3pabOTIHK).
3. 3anoJIHUTh pa3eibl IUIaHA:

o Beseoenue

o Opeanuszayusi 6bINOIHEHUs NPOEKMA

o Ananuz puckos

Paznmensl AOMKHBI comepkaTh PEKOMEHIAIMU OTHOCHUTEIBHO pPa3pabOTKH
CUCTeMbI, 0a30Bble MPEMAJIOKEHUs MO 00bEMY TpebyeMoro OomKeTa, YHUCITY
pa3paboTUYMKOB, BpEMEHU U TPeOyeMOMY NMPOTrpaMMHOMY 00ECTIEUEHHUIO.

6. CocTaBHUTh OTYET O MPOJIEIAHHOM padoTe.

5. CoaepxxkaHue oTYeTA
B ortuere cnenyer ykaszars:
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1.llens paboThl

2.BBenenne. Kpatkoe ommcanue 1eneil mpoekTa W MPOSKTHBIX OTrpaHUYCHUH
(OrOIKETHBIX, BPEMEHHBIX U T.JI.), KOTOPbIE BaKHBI JIJIs1 YIIPABJICHUS TPOSKTOM

3.0nucanne uHpopmanmonHoi cucteMbl (I[10) - Hamuuue 3aKIOYEHUS O
BO3MOXKHOCTH PEalTU3alli MPOEKTa, COACPIKAIIETO PEKOMEHIANN OTHOCUTEIHHO
pa3paboOTKH CUCTEMBI, 0a30BbIC MPEIIOKEHUS 0 00bEMY Tpebyemoro OroKeTa,
qHCITy pa3paboTINKOB, BpEMEHH B TPeOyeMOMY MPOTPaMMHOMY O0ECTICUSHHUTO

4. AHaIM3 OCYIIECTBUMOCTH (COTJlacHO TpeOoBaHUSIM K pe3yJbTaTam
BBIMIOJIHEHMSI 1a00paTopHOil paboTHI 1m.2), yKa3aTh BO3MOXKHBIE POOJIEMBI U ITyTH
UX peIleHusl.

5.Ponu yuactHuKOB Tpy1isl pazpadbotku [10.

6.[IporpaMMHoO-anmapaTHbpie Cpe/CTBA, HCIOJIb3YEMbIE TPHU BHIIOJHEHUH
paboOTHI.

7.3aKkitoueHue (BbIBOJIbI)

8.Crincok UCIOJIb3yeMOH JUTEPATYPHI
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JlabopaTopHas pabora N2 2
PaspaboTka TpeboBaHMIi K NpOrpaMMHOMY nNpoaykTty (cucreme)

1. Leab padoThI:
CoctaButh U mpoaHanu3upoBaTh TpeboBanus k Il (cucreme), odopMuth
TEXHUUYECKOE 33/1aHHUE Ha pa3pabdOTKy IPOrpaMMHOT0 00eCTIeUeHUsI.

2. MeToanyeckue yKazaHusi

JlaboparopHass paboTa HampaBi€Ha Ha O3HAKOMJIEHHME C IPOLIECCOM
pazpaboTku TpeOoBaHMH K HUH(POPMALMOHHOM CHUCTEME U  COCTaBJICHHUSA
TEXHUYECKOTO 33/J1aHHs Ha pa3paboTKy MPOTrpaMMHOI0 OOecreueHusi, MOoIy4eHHue
HABBIKOB TI0 HCIIOJIb30BAHUIO OCHOBHBIX METOJ0B (OPMHUPOBAHHSA U aHaJH3a
TpeOOBAHMIA.

TpeOGoBaHus K pe3yibTaTaM BbIIOJHEHUS Ja00PAaTOPHOl padOTHI:

1. Hanmuume auarpamMmbl WACHTU(UKAIMM TOYEK 3PEHHUS U JAMArpaMMBbI
UEpapXUU TOUEK 3PEHHUS;

2. HAJIWYHUE TOJIb30BATEIBCKUX TPEOOBAHHM, YETKO OMUCHIBAOIINX OymyIIHid
(YHKIHOHAT CUCTEMBI;

3. HaJIMuYuMe CHUCTEeMHBIX TpeOOBaHMM, BKIIOYAIOUIMX TpeOOBaHUS K
CTPYKType, NpOrpaMMHOMY HUHTep(deiicy, TEXHOJOrusM pa3paboTKu, oOuue
TpeOOBaHUS K CHCTeME (HaJAeKHOCTh, MacIITa0MPyeMOCTb, PaclpeiesIEHHOCTD,
MOJ1yJIbHOCTb, 0€30IaCHOCTh, OTKPBITOCTb, Y10OCTBO MOJB30BaHUs U T.11.);

4. HanUM4Me COCTABJIEHHOTO TEXHUUYECKOTO 3aaHMsl.

3. Teopernueckue cBe1IeHUsI

OO0uue cBegeHust 0 TPeOOBAHUAX K HHGPOPMALMOHHBIM CHCTEMaM

[IpoOnemMbl, KOTOpblE MNPUXOAUTCS pellaTh CHEUUaIucTaM B Ipolecce
CO3JaHMs MPOrpaMMHOr0 OOecredeHusi, OUeHb cloXHbl. [Ipupona atux mpobiem
HE Bcerja siCHa, OCOOCHHO €ciM paszpadaTeiBaemMasi NpOrpaMMHasi CUCTEMa
WHHOBAllMOHHAs. B 4acTHOCTH, TpyJHO YETKO ONMCATh TE€ JAECUCTBUS, KOTOPHIE
JOJDKHA BBIMOJHATH cucTteMa. OnucaHue (QyHKIMOHAIbHBIX BO3MOXKHOCTEH U
OTrpaHUYEHUM, HaKJIaJbIBAEMbIX Ha CHUCTEMY, Ha3bIBaeTCsl TPEOOBAHUSAMHU K 3TOM
cUCTeMe, a caM TMpoluecc (OpMHUPOBAaHUS, aHaIM3a, JOKYMEHTUPOBAHUS MU
MPOBEPKH ITUX (PYHKIIMOHATHHBIX BO3MOKHOCTEH M OTPaHUYCHUN — pa3paboTKoOn
TpeOOBAHMIA.

TpeOoBaHusg MOAPA3ACNAIOTCS HA IOJB30BATEIbCKUE UM CUCTEMHBIE.
[Tonb3oBaTenbckue TPeOOBAaHUSA — 3TO OMUCAHWE HA €CTECTBEHHOM S3bIKe (ILIHOC
NOSICHSIOIINME ArarpaMMbl) (DYHKIIM, BBIOJHIEMBIX CUCTEMOW, U OIpaHUYEHUH,
Hak1aabpIBaeMbIX Ha He€. CucTeMHbIE TPeOOBaHUS — ITO OMMCAHHE O0COOECHHOCTEN
CUCTEMBI (apXUTEKTypa CUCTEMbI, TpeOOBaHMS K MapaMmeTrpaM oOOpYyIOBaHUS U
T.1.), HEOOXOAUMBIX JUIsl 3 (PEKTUBHOM peann3anuu TpeOOBaHUM MOJIb30BATEIIS.

Pa3padorka TpebGoBaHuil

Pa3paboTka TpebGoBaHMil — 93TO TpPOIECC, BKIIOYAIONUNA MEPOTPUSITHSI,
HEOOXOJUMbIE IS CO3JaHUs M YTBEPXKICHHUS JOKYMEHTa, COJAEpIKaIlero
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crenuuKaIuoo CUCTEeMHBIX TpeOoBaHWW. Pa3nmnuaroT 4YeThpe OCHOBHBIX JTama
npoiiecca pa3paboTKu TpeOOBaHMIA:

1. aHaJIN3 TEXHUYECKON OCYIIECTBUMOCTH CO3JJaHUS CHCTEMBI,

2. dbopMUpOBaHUE U aHAIU3 TPEOOBAHUM,

3. cnenuuIrpoBaHNe TpPeOOBaHWIA ¥ CO3JaHHUE COOTBETCTBYIOIICH
JIOKYMEHTAITUH,

4. aTTeCTalus dTUX TPEOOBAHUM.

Ha puc. | moka3aHbl B3aUMOCBSI3M MEXIy STHMH dTallaMd W PE3yJIbTaThI,
CONPOBOXKJAIOIINE KAXKIBII 3TaI Mpoliecca pa3padoTKH CUCTEMHBIX TpeOOBaHUI.

DopMupoBaHue
W aHanus

TpebosaHmit

Cneuuduuympoeanve

TpeboBaHuit

A4
Ortyer 06

OCYLLECTBUMOCTH
CO3AaHNA CUCTEMBI v

Mogenu cuctemsl

Y

Monb3oBaTenbckue
N CUCTEMHbBIE
TpeBoBaHuA

A 4
HokymeHTayusa co
cneyunpukayvei
TpebosaHui

LA J

Puc. 1. Ilpornecc pazpaboTku TpedoBaHUM

Ho mockonbky B mpoliecce pa3paOOTKM CHUCTEMBI B CHITy pa3HOOOpa3HbIX
NPUYUH TPEOOBAHMSI MOTYT MEHATHCS, YIPaBJICHHE TPEOOBAHUSAMU, T.€. MPOIECC
VOPABJICHUS W3MEHEHHUSIMU CHUCTEMHBIX TpeOOBaHUMU, SABISETCS HEO0OXOIUMOMN
COCTAaBHOM YaCThIO JIEATEILHOCTH 110 UX pa3paboTKe.

@dopMHUpOBaHUE U AHAJIN3 TPeOOBAHUM

CrnengyrommM  3TarmoM — mpolrecca pa3padoTKh  TpeOOBaHUU  SIBIISETCS
dbopmupoBaHue (OnpeaeieHUE) U aHAIU3 TPEOOBAHUIM.

O6obmenHass Mojenb Tporecca (HOPMUPOBAHMUS W aHaidu3a TpeOOBaHUI
nokaszana Ha puc. 2. Kaxnas opraHuzaius HCIOJIb3yeT COOCTBEHHBIM BapUaHT
ATOM MOJENH, 3aBUCAUIMI OT “MeCTHBIX (PaKTOpPOB™: OMbITa pabOThl KOJUIEKTHUBA
pa3pabOTYMKOB, TUIA Pa3padaThIBAEMON CHUCTEMBI, UCIOIb3yEMbIX CTAaHIAPTOB U

T.1.
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Puc. 2. Ilponiecc popmupoBanust U aHanu3a TpeOOBaHMIA

[Ipouiecc popmupoBaHus U aHaKM3a TPeOOBAHUN MTPOXOAUT YEPE3 Pl FTATIOB.

L. Ananuz npeomemnou obnacmu. AHATUTUKA JAOJKHBI U3YYUTh MIPEIMETHYIO
00J1acTh, rJie OYJEeT IKCIUTYaTUPOBATHCS CUCTEMA.

2.Coop mpeboganuil. ITO TPOILIECC  B3aUMOJACUCTBUS C  JIMI[AMHU,
dbopmupyronuMu TpeboBaHusa. Bo Bpemsi 3Toro mpoiiecca npo0JbKaeTCsl aHaIu3
peaMETHOM 00JIacTH.

3. Knaccugpurxayusa mpebosanuii. Ha sTom »sTane OechopmeHHBIN HAOOP
TpeboBaHU MpeoOpa3yeTcs B JIOTUYECKU CBSI3aHHBIE TPYIIIBI TPEOOBaHUM.

4. Paspewenue npomusopeuuti. bez cOMHeHUSs, TpeOOBAHUSI MHOTOUYUCIEHHBIX
JIUII, 3aHATHIX B Ipoiiecce GopMHUpPOBaHUS TpeOOBaHUM, OYyT MPOTUBOPEUNBBIMHU.
Ha sTom sTare onpenenstorcs U pa3peniatoTces: IPOTUBOPEUHS PA3IMUYHOTO POJIA.

s5.Hasnauenue npuopumemos. B moOom HaOope TpeOOBaHWUN OJHU U3 HUX
OymyT Ooiiee BaxkHbI, 4yeM japyrue. Ha sToM s3Tame COBMECTHO ¢ JIMIIaMH,
dbopMupyOITUMHA TPeOOBaHUS, ONIPEICIISIOTCS HanbojIee BaKHbIE TPEOOBAHUS.

6.[lposepka mpebosanuti. Ha »>TOM »dTame ompenensercs HuX IOJHOTA,
MOCJIEIOBATEIHLHOCTh U HETTPOTHBOPEYNUBOCTD.

[Tponiecc dhopmupoBanus U aHaiu3a TPeOOBAHUMN LUKIUYECKHUM, ¢ 0OpaTHOM
CBSI3bI0 OT OJHOTO 3Tama K apyromy. ki HaumHaeTcsl ¢ aHanu3a MPEAMETHOMN
o0JacTM M 3aKaHYMBAETCs NpoBepkol TpeOoBaHuid. lloHnmanue TpedoBaHMIA
MpEeAMETHOM 00JIaCTH YBEIMYMBACTCS B KaXKJOM IUKJIE Mpolecca GopMUpOBaHUs
TpeOOBAHMIA.

PaccMoTpum Tpu OCHOBHBIX MOJX0/a K (OPMUPOBAHUIO TPEOOBAHUI: METO/I,
OCHOBAaHHBIH HA MHOXECTBE OMNOPHBIX TOYEK 3pEHUs, CICHApUU W
THOTpaUIECKUA METOI.

OnopHbIe TOYKHU 3peHHs

[Toaxox ¢ UCMONMB30BAaHUEM PA3IMYHBIX ONOPHBIX TOUEK 3PEHUS K pa3paboTke
TpeOOBaHMI MPU3HACT pa3lIWyHbIC (OTOPHBIE) TOYKK 3pPEHUS Ha TpoOieMy u
UCIIOJb3YET UX B KAueCTBE OCHOBBI MOCTPOCHUS M OPraHU3allMM Kak Ipolecca
dbopmupoBaHus TpeOOBaHMI, TaK U HETIOCPEJCTBEHHO caMUX TPeOOBaHUIA.

Paznuynbie MeETONBI MpeajaraloT pa3Hble TPAKTOBKU BBIPAKEHHUS '"TOYKa
3penus”. Touku 3peHus MOXKHO TPAKTOBATh CJICIYIOIIUM O0Pa30M.



1.Kax ucmounux ungopmayuu o cucmemHvlx OaHuwix. B 3TOM ciydae Ha
OCHOBE OMNOPHBIX TOYEK 3PEHUSI CTPOUTCS MOJENb CO3JaHUs M MCIOJIb30BAHMS
JaHHBIX B cucteMe. B mpouecce popmupoBanusi TpeGoBaHUN OTOMpArOTCS BCe
TaKle TOYKHU 3peHus ( 1 Ha UX OCHOBE OMPENEISAI0TCA JAaHHbIE), KOTOpble OyAyT
CO3/[aHbl WJIM UCIOJIb30BaHbI MPU PabOTE CUCTEMBI, a TaKKe CIIOCOObl 00pabOTKH
ATUX JJAHHBIX.

2Kax cmpykmypa npeocmasnenuti. B 3TOM ciaydae TOUYKH 3pEHUS
paccMaTpuBaloTCA Kak ocobasi 4yacTh MOJenu cuctembl. Hampumep, Ha OCHOBE
pa3IMYHBIX TOYEK 3pPEHUs MOTYT pa3padaThIBaTbCsi MOJAEIN 'CYIIHOCTh-CBA3B'",
MOJIeJId KOHEYHOr0 aBToMara  T.1.

3.Kax nonyuamenu cucmemuvlx cepsucog. B 3TOM ciaydae TOYKH 3pEHUS
ABJIAIOTCS BHEIIHUMHU (OTHOCHUTEJIBHO CHCTEMbBI) MOJy4YaTeIsIMU CHUCTEMHBIX
cepBUCOB. TOUKM 3peHUsT MOMOTAIOT ONPEIEIUTh JIaHHbIE, HEOOXOAUMBIEC s
BBITIOJIHEHUS CUCTEMHBIX CEPBHCOB WJIM UX YIIPaBJICHUS.

Haubonee >QQpexkTuBHBIM NHOAXOAOM K aHANU3y TAaKUX CHUCTEM SIBIISETCS
MCIIOJIb30BAaHUE BHEIIHUX OIOPHBIX TOYEK 3peHus. Ha ocHoBe 3TOro moaxona
paspaboran meron VORD (Viewpoint-Oriented Requirements Definition —
orpeneseHre TpeOOBaHUI Ha OCHOBE TOUYEK 3pEHUs) Ui (OPMUPOBAHUS U aHAIIM -
3a TpeboBanuii. OcHoBHbIe dTanbl MeToga VORD noka3zansl Ha puc. 3.:

1. UnenTudukanus TO4YEK 3peHHs, MOJYYAIOUIMX CHUCTEMHBIE CEpPBUCHI, U
UJEHTU(UKALIS CEPBUCOB, COOTBETCTBYIOLIUX KaXI0M TOUKE 3PEHHUS.

2.CTpyKTYypUpOBaHHE  TOYEK  3pE€HHs  —  CO3/aHHE  HepapXHu
CTPYHIUPOBAHHBIX TOYEK 3peHHs. OOLIECUCTEMHBIE CEPBUCHI MPEAOCTABIIAIOTCS
0oJiee BBICOKMM YPOBHSIM HEpapXWUHU M HACJIEIYIOTCA TOYKAMH 3PEHUS HHU3IIETO
YPOBHSI.

3. JIOKyMEHTUPOBAHHUE OIMOPHBIX TOYEK 3PEHHS, KOTOpPOE 3aKIIIYaeTcs B
TOYHOM OMUCAHUH UJCHTU(PHUIIMPOBAHHBIX TOUEK 3PEHUSI U CEPBHCOB.

4.0T00pakeHHe CUCTEMBbl TOYEK 3pEHMsI, KOTOpas IOKa3blBa€T CUCTEMHbIE
OOBEKTHI, OIpeAeSiCHHbIE Ha OCHOBE HHGOpPMAIUH, 3aKIIOUYEHHOM B OMOPHBIX
TOYKaX 3PECHMUS.

A - S |
Y Y

Maexmwdmraums 2o CrpyxTypuposatme Aoxymermuposarmey, e Orobpaxesme
TONEK 3pesiR TONEK 3DEHMA ) | TOSEX 3PEHMS CHCTEME TOYEK 3PeHNS

Puc. 3. Meron VORD

IIpumep. PaccMmoTpum ucnosibzoBanue meroga VORD Ha nepBbIX TpeX Iiarax
aHanu3a TpeOOBaHUM JIsl CHCTEMbI CUCTEMBI TIOJIJIEP)KKHU 3aKa3a U ydeTa TOBapOB B
OakaneitHoi naBke. B OakaneiiHONl naBKe Il KaxAoro ToBapa (QUKCHUpyeTcs
MECTO XpaHEeHUs (OIMpeeIICHHAs MOJIKa), KOJIMYECTBO TOBapa M €ro IMOCTaBIIHK.
Cucrema MOANEPKKH 3aKa3a M ydeTa TOBapOB JIOJDKHA 0OecTeunBaTh 100aBICHUE
uH(poOpMalMu O HOBOM TOBape, M3MEHEHUE WIM yjaajleHue uHdopmaluu o0
UMEIOIIEMCSI  TOBape, XpaHeHWe (noOaBieHUWe, UW3MEHEHHWEe U yJaJeHue)
nH(popMaIu 0 MOCTABIIMKAX, BKIIIOYaroel B ceOsi Ha3BaHue (DUPMBI, €€ apec U
tenedoH. [Ipu moMomm CUCTEMBI COCTABIISIFOTCS 3aKa3bl MOCTABIIMKaM. Kax bl
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3aKa3 MOXET COJEPKaTh HECKOJbKO IMO3UIMH, B KaXK0M MO3UIIUHU YKa3bIBAIOTCS
HAaMMEHOBAaHHUE TOBapa M €ro KOJM4ecTBO B 3aka3e. Cucrema mo TpeOOBAHMIO
noJib30oBaTeNsl (QOPMUPYET W BBIAACT Ha Ie4yaTh CIEAYIOUIYI0 CIPaBOYHYIO
nHpopMmaruio:

¢ CIIMCOK BCEX TOBAPOB;

e CIIMCOK TOBAapOB, UMEIOIINXCS B HAJINYNY;

¢ CIIUCOK TOBApOB, KOJMYECTBO KOTOPHIX HEOOXOAUMO MOTIOTHUTH;

e CIIMCOK TOBApOB, MOCTABJSIEMbIX JAHHBIM MOCTABIIUKOM.

[TepBbiM m1aroM B GOpMHPOBAHWU TPEOOBAHUM SBISETCS HICHTHU(DHUKAIUS
OTOPHBIX TOYEK 3peHusa. Bo Bcex weTtomax ¢GopMHpOBaHUS TpPeOOBAHUH,
OCHOBAHHBIX Ha WCMOJB30BAHUHM TOYCK 3pPCHHUS, HadalbHAs WICHTH(PUKAIIHS
SBJIICTCST HamOoJee TpyaHOW 3amadeil. OaWH W3 MOAXOJOB K HICHTH(DHKAIIAN
TOYEK 3PEHUS] — METOJ 'MO3TOBOM aTaku', KOT/Ia ONMPEACIAIOTCS MOTCHINAIbHBIE
CUCTEMHBIE CEPBUCHI W OPraHU3AlMH, B3aMMOJCHCTBYIOIINE C CHCTEMOM.
Opranusyercs BCTpeya JIMI[, YYacTBYIOIIMX B (OpMUpOBaHUM TpeOOBaHUM,
KOTOpBIE MPEAJIaraloT CBOM TOYKHU 3PEHUS. DTU TOUYKH 3PEHUS MPEICTABISIOTCS B
BUJIC JUArpaMMbl, COCTOAIIEH W3 psAJia KPYroBbIX OOJAcTel, OTOOpaXKaromux
BO3MOXHBIE TOUKH 3peHus (puc. 4). Bo Bpems "Mo3roBoil aTaku" HE0OOXOAUMO
UJCHTU(DUIIMPOBATh TOTCHIIMAIBHBIE OIMOPHBIE TOYKH 3pPEHUS, CHUCTEMHBIC
CEpBHUCHI, BXOJIHbIE JaHHBbIC, HE(YHKIIMOHAJIbHBIE TPEOOBAHMS, YIPABIISIOIIHIE
COOBITHS M UCKITFOUUTEIIbHBIC CUTYaIINH.

Cnenyromeir craaueit mpouecca ¢dopmupoBaHus TpeOoBaHuii  OyaeT
UIECHTU(PUKAIIUS OMOPHBIX TOYEK 3peHHs (Ha puc. 4 MOKazaHbl B BUIE TEMHBIX
KpYTOBBIX 00OJyiacTeil) U cepBUCOB (ITOKa3aHbl B BHJI€ 3aTEHEHHBIX O0JacTei).
CepBHCHI JOKHBI COOTBETCTBOBATh OMOPHBIM TOoukaM 3peHus. Ho moryTt ObITh
CEPBHUCHI, KOTOpPbIE HE IMOCTaBJICHbl UM B COOTBETCTBHE. JTO O3HAYAET, YTO HAa
HAaYaJIbHOM 3Tare "MO3roBOM aTaku'" HEKOTOpPHIE OMOPHBIE TOYKU 3PEHUSI HE OBLITU
UJCHTU(DUITIPOBAHBI.
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Puc. 4. JluarpamMmma uaeHTuGUKAIINKM TOUYEK 3pEHUS



B Tabmmue 1 mokaszaHO pacnpeneneHue CEpBUCOB JUII  HEKOTOPBIX
UICHTU(PHUIMPOBAHHBIX Ha pHC. 4 Touek 3peHus. OIUH U TOT K€ CEPBUC MOXKET
OBITh COOTHECEH C HECKOJIBKUMHU TOUKAMHU 3PCHHUS.

Nudopmanus, u3BnedeHHas: U3 TOUEK 3pEHUs, UCTIOIb3YETCS JIJIS 3al0JTHEHUS
dbopM 1IaOIOHOB TOYEK 3pPEHUS M OpPraHU3alMM TOYEK 3PEHUS B HEPapXUIo
HAcCJEeIOBaHMs. DTO TMO3BOJSET YBUACTh OOIIME TOYKU 3pPEHUS M TMOBTOPHO
WCITOJIB30BaTh MH(OPMAIIUIO B Hepapxuu HacienoBaHus. CEpBUCHI, NaHHBIE U
ynpasisiiomas uHGOpMalus HacleIyroTcsl MOJMHOXKECTBOM TouyeK 3peHus. Ha
puC. 5 MOKa3aHa 4YacTh UEPAPXUU TOUEK 3PEHUS JUIsl CUCTEMBI MOJAEPKKH 3aKa3a u
y4eTa TOBapoB.

Bce ToykM 3peHus

NOCTaBLWMK COTPYAHMKMN KAMEHTBI ToBap

A o ey

KOHCY/bTaHT SAMUHKMCTPATO noxkynatTeno MocToRHHbIN

nokynarens

Puc. 5. Uepapxus Touek 3peHus

ATTecTanusi Tpe0OBaHNM

ATTecTanus J0JKHA TTPOJIEMOHCTPUPOBATH, YTO TPEOOBAHMS JTEUCTBUTEIHHO
OTIPEJICIISIIOT Ty CUCTEMY, KOTOPYIO XOUeT UMETh 3aka3uukK. [IpoBepka TpeboBanmit
Ba)KHA, TaK Kak OMMUOKK B crenuduxanuum TpeOOBaHUN MOTYT TPHUBECTH K
nepeiesike CUCTEMbl W OOJIBIIIUM 3aTpaTaM, €ciii OyayT OOHapy>KeHbl BO BpeMs
mporecca pa3pabOTKH CHUCTEMbl WM TOCJE BBEICHHUS €€ B JKCINTyaTaIlHio.
CTOMMOCTh BHECCHHS B CHCTEMY H3MCHCHMH, HEOOXOIWMBIX ISl YCTPaHCHHSI
omuOOK B TpeOOBaHUSX, HAMHOIO BBHIIIE, YEM UCIPABICHUE OIIMOOK
MIPOCKTUPOBAHMSI WM KOAUpoBaHus. [IpuarHa B TOM, 9YTO W3MEHEHHE TpeOOBaHUI
OOBIYHO BIICYET 3a COOOW 3HAYMTEIIbHBIC U3MEHEHUS B CHCTEME, TIOCIIC BHECCHUS
KOTOPBIX OHA JOJKHA MPONUTH TOBTOPHOE TECTHPOBAHNE.

Bo Bpemst niporiecca arTectaliuu JIOJKHBI OBITh BBIMIOTHEHBI PA3IMYHBIC THITHI
MIPOBEPOK TPEOOBAHMIA.

1. Ilposepka  mpasunbnocmu  mpeboeanuu. llomb3oBaTeNnb MOXKET
CUHMTATh, YTO CHCTEMa HEOOXOIMMa JIJIsi BBHIITOJIHEHHS] HEKOTOPBIX OMPEIEICHHBIX
byakuuii. OgHAKO JaNTbHEWININE Pa3MBIIIUICHUST W aHAIW3 MOTYT TMPUBECTH K
HEOOXOJIMMOCTHA BBEACHHUS JOMOJTHUTEIBHBIX WM HOBBIX (GYyHKIUNA. CHCTEMBI
MpEeIHA3HAYCHBI JIJI1 PA3HBIX IOJIH30BATENCH C Pa3ITUYHBIMA TOTPEOHOCTIMH, U
MOATOMY Habop TpeboBaHUN OyJIeT MPEACTABIATh COOOM HEKOTOPHIH KOMIIPOMUCC
MEXTY TpeOOBAHUIMHU MOJIB30BaTENICH CUCTEMBI.



Tabnuna 1 - CepBUCHI, COOTHECEHHBIE C TOYKAMHU 3PEHHUSI

KJIMeHT NOKynareJib MOCTOSIHHBIH TOBap NMOCTABINMK npojasen aIMHUHUCTPATOP
MOKynarteJb
IIpoBepxa 3aHeceHHE B ITomyuenue IIpuem ToBapa 3aHeceHue B 0a3y IIpomaxa Hoctyn Kk 0a3e
HaIN4Us TOBapa CIIICOK  TTOCTOSIHHBIX|CKUAKHI naHHBIX (Ha3BaHUE, aJlpec,/ToBapa TaHHBIX
KIINEHTOB TeneoH U T.11.)
IToxymka ToBapa Iomyyenue 3aHeceHne B 0a3zy JaHHBIX IledaTs ueka IIpoBepka
mHpOopManMio O HOBBIX|(IaHHBIE O TIOCTaBIIUKE, KOJI-BE, CTAaTUCTUKU
[TOCTYTIIICHUAX MecTe XpaHEeHUs H.1.)
[Honyuenue ueka Ha3nauenue nensl Hoctyn K Ilepeonpenenenu
KaTanory © IICHBI
3aka3 ToBapa [lepeonpenenenue LeHbl [Iposepka OdopmiteHne

HAJINYKMS TOBapa

3aKa3a [MOCTAaBUIUKY

3aHecenue
MOKymaTeass W CYMMBI
MOKYIIKU B 0a3y JaHHBIX

«Ilokynaemblii»
«(HETIOKYTIaeMBIi» TOBap

WY

Odopmienue
3aKa3a MOKYNaTeIro

Ileuats 3akaza




2. IIposepka na nenpomusopeuusocms. Crneundukanusi TpeOOBaHUN HE
JOJKHA COAEPKaTh MPOTUBOPEUNA. DTO O3HAYAET, YTO B TPEOOBAHUIX HE JOJKHO
ObITh TPOTUBOPEYALIUX JPYr APYry OrPAHUYECHUM WM PA3IUYHBIX ONMCAHUM
OJIHOU U TOM K€ CUCTEMHOU (PyHKIIMH.

3. Illposepxa Ha noanomy. Cneuudukanus TpeOOBaHUM JOHKHA
coliepkaTh TpeOOBaHUS, KOTOpBIE OIPEACNAIOT BCE CHUCTEMHbIE (DYHKIUU U
OTpaHUYCHMsI, HaJlaraeMble Ha CUCTEMY.

4, Ilposepka na evinonrHumocms. Ha OCHOBE 3HAHMS CYIIECTBYIOLIUX
TEXHOJIOTWIA TpeOOBaHMsI TOJDKHBI OBITh TMPOBEPEHBI HAa BO3MOXHOCTH HX
peaNbHOTO  BBINIOJIHEHUSA.  37IeChb  TAaKXKE  MPOBEPSIIOTCS  BO3MOXKXHOCTH
dbuHaHCHpPOBaHUS U TPaPUK pa3pabOTKH CUCTEMBI.

CymiecTByeT psa METOJOB aTTeCTallMM TPEOOBaHMM, KOTOPHIE MOXKHO
WCITOJIF30BAaTh COBMECTHO HMJIM KaXKIbIA B OTJACITHHOCTH.

1. O630p mpebosanuy. TpeboBaHUS CUCTEMHO  aAHAIU3UPYIOTCS
peLEH3EeHTaMH.
2. [IporotunupoBanne. Ha »ToM »sTame MOPOTOTHN  CHUCTEMBI

JEMOHCTPUPYETCS] KOHEYHBIM TIOJIb30BATEeNISIM M 3aKka3uuky. OHH MOTYT
HKCIIEPUMEHTHUPOBATH C TUM MIPOTOTUIIOM, UTOOBI YOSIUTHCS, UYTO OH OTBEUAET UX
MOTPEOHOCTSIM.

3. l'enepayusa mecmosvix cyenapues. B upneane TpeOOBaHUS TOJKHBI
OBITh TAKMMH, YTOOBI UX PEATH3ALUIO MOKHO OBLIO MPOTECTUPOBaTh. ECiu TecThl
JUTs TpeOOBaHUM pa3pabaThIBAIOTCS KaK 4acTh MpOIecca aTTeCTaIlliH, TO YacTO 3TO
MO3BOJIIET OOHAPYKUTH MPoOsieMbl B crienrdukanuu. Eciu Takue TecThl CI0KHO
WJIM HEBO3MOXHO pa3paboTaTh, TO OOBIYHO ATO O3HAYAET, YTO TPEOOBAHUS TPYAHO
BBITIOJTHUTH U MTO3TOMY HEOOXOUMO UX TIEPECMOTPETD.

4, Aemomamuszuposanuslii.  ananuz  Henpomusopeuusocmu.  Eciam
TpeOOBaHMS TPENCTABICHBI B BUJIE CTPYKTYPHBIX WU (DOPMAIBHBIX CHUCTEMHBIX
MOJIeNIel, MOXHO HCIOJb30BaTh WHCTpyMeHTanbHble CASE-cpenctBa ans
IPOBEPKM HEMPOTUBOPEUMBOCTH MOJENIeH. [ aBTOMaTU3MPOBAHHOM IMPOBEPKU
HEMPOTUBOPEYUBOCTH HEOOXOAMMO MOCTPOUTH 0a3y JaHHBIX TPeOOBAaHUM U 3aTEM
MpPOBEpUTHh Bce TpeOOBaHUs B JTOM 0aze JaHHBIX. AHaiM3aTop TpeOOBaHUI
TOTOBUT OTUET 000 BCeX OOHAPYKEHHBIX MPOTUBOPEUHSIX.

IMonb30BaTe/IbCKHE M CHCTEMHbIE TPEOOBAHUSA

Ha ocHOBaHMM TIOMy4YEHHBIX MOZEIEU CTPOSATCS  IOJb30BATEIIbCKUE
TpeOOBaHMs, T.€. KaK ObUIO CKa3aHO B HadaJle ONMMCAHWE HAa €CTCCTBCHHOM SI3bIKE
(GYHKIIUH, BBITIOJIHIEMBIX CUCTEMOM, M OTpaHWYCHUH, HAKJIaIbIBAEMBIX Ha HEE.

[Tonp3oBaTeabckue TPeOOBAHMS JTOJDKHBI OIMUCHIBATH BHEITHEE ITOBEICHUC
CHUCTEMBI, OCHOBHBIC (YHKIIMM M CEPBUCHI TPEIOCTABISAEMBIC CHUCTEMOM, €&
He(yHKIIMOHANIbHBIE CBOMCTBA. He0OX0MMMO BBIIETUTH OMOPHBIC TOUYKH 3PEHUS U
CTpynmupoBaTh TpeOOBaHUS B COOTBETCTBUM C HuUMH. [lomb3oBarenbckue
TpeOOBaHMSI MOXXKHO O(DOPMUTH KaK MPOCTHIM MEPEUUCICHUEM, TaK W HCIOIb3YS
HOTAIINIO BAPUAHTOB MCIIOJIb30BAHUS.

Jlanee cocTaBmisitoTcsi cucTeMHbIe TpeOboBanust. OHU BKITIOYAT B CeOs:



1. TpeOoBaHUs K apXUTEKType cucTteMbl. Hampumep, uucio m pazMelieHue
XPAHWIHI U CEPBEPOB MPHUIIOKEHUM.

2.TpeboBanusi Kk mapameTrpaM oOopynoBaHusa. Hampumep, dyacTtorta
MIPOLIECCOPOB CEPBEPOB U KIHUEHTOB, O0BEM XPAHWIHUIL, pa3Mep ONEpPaTUBHON U
BUJICO MaMSITH, IPOMYCKHAsl CIOCOOHOCTh KaHasa u T.1I.

3.TpeboBanust K MmapaMmerpaM cucTteMbl. Hampumep, Bpems OTKJIMKa Ha
NENUCTBUE TOJb30BATENsl, MaKCUMalbHBIM pa3Mmep MepenaBaeMoro (Qaiina,
MaKCUMaJIbHasi CKOPOCTb MepeJadyr JaHHbIX, MAKCUMAJIBHOE YHUCIIO OJTHOBPEMEHHO
paboTaIIKX NOJb30BaTENEH U T. 1.

4. TpeOoBaHUs K MPOrpaMMHOMY HHTEp(EcCy.

5.TpeboBanmsi K CTpyKType cuctembl. Hampumep, MacmrabupyemocTsb,
pacrpenenéHHoCTb, MOAYJIBHOCTb, OTKPBITOCTb.

® MaclITaOMPYEMOCTh — BO3MOKHOCTb PACIPOCTPAHEHHUSI CHCTEMBbI Ha
00JIbII0€ KOJMYECTBO MAIllMH, HE MPHUBOJALIAs K MOTepe pabOTOCIMOCOOHOCTH U
3G (HEKTUBHOCTH, TIPU ITOM CHOCOOHOCTH CHCTEMBI HapalluBaTh CBOIO MOIIHOCTH
JIOJDKHA OMNPENEHATHCS TOJBKO MOIIHOCTBIO COOTBETCTBYIOIIETO AamlIapaTHOIO
o0ecrnieueHusl.

® PaCIIPENEIECHHOCTh - CHUCTEMa JOJDKHA ITOAACPKHUBATh pPaCIpeeIEéHHOe
XpaHEHUE JTaHHbIX.

® MOJYJIBHOCTh - CHCTEMA [JOJKHA COCTOSTh M3 OTHEIBHBIX MOXYJEH,
MHTETPUPOBAHHBIX MEXIY COOOH.

® OTKPBITOCTH - HAIMYUE OTKPHITHIX UHTEPGHENCOB /ISl BO3MOXKHOU JJOPAOOTKU
Y MHTETPalUU C IPYTUMHU CUCTEMAMM.

6. TpeboBaHMs MO B3aMMOJCHCTBUIO U HMHTETpallMd C JAPYTUMH CUCTEMaMHU.
Hanpumep, wucnosib3oBanue oOmie 0a3bl JaHHBIX, BO3MOXKHOCTb MOJYyYECHUS
JAHHBIX U3 0a3 TaHHBIX ONPENENEHHBIX CUCTEM U T.J.

4, IHopsiaok BeINOJIHEHUSI padOTHI
1. N3yunTth npenyaraeMplii TEOPETHUECKUI MaTEPHUA.
2. [TocTpouTh ONOpPHBIE TOUYKHK 3peHUS Ha 0OCHOBaHUM MeTtoga VORD s

dbopmupoBaHus W aHanu3a TpeOoBaHWW. Pe3ynbTaTtoM HOMKHBI SBUTHCS JIBE
JUarpaMMbl: auarpamMMma HICHTU(PHUKAIMKA TOYEK 3PEHUs M Juarpamma hepapxuu
TOYEK 3PEHUS.

3. CoctaButh  WMH(MOPMALMOHHYIO  MOJENIb  Oyaymied  CHCTEMBI,
BKJIIOYAIOLIYIO B C€0s ONMCAaHUE OCHOBHBIX OOBEKTOB CUCTEMbBI U B3aUMOJICHCTBUS
Mex Iy HUMH. Ha ocHOBaHMM MOTydyeHHON MH(GOPMAITMOHHONW MOJICIIA U TUarpamMm
UJACHTUGUKAIIMM ~ TOYEK 3PEHHs, JAMarpaMma HepapXud TOYEK 3pEHus
chopmMupoBaTh TpeOOBAaHUS TIOJIB30BATEIIS U CUCTEMHBIE TPeOOBaHUS.

4, [IpoBecTn arrecranuio TpeOOBaHWM, yKa3aTh KaKHWE THUIBI IPOBEPOK
BBIOpaIIH.
5. Ha ocHoBanuu omnucanusi cuctembl (naboparopHass pabota),

WHOOPMAITMOHHOW MOJICNH, TI0JIh30BAaTEILCKMX M  CHCTEMHBIX TpeOOBaHMIA
COCTaBUTh TEXHHYECKOE 3a/JlaHME Ha CO3JIaHHE IporpaMMHOro odecrnedeHus. 13
JIOJDKHO COoAep KaTh OCHOBHBIC pa3eisl, onrcanabie B 'OCT 34.602-89



6. [TocTpouTs OTUET, BKIFOYAIONMIMKA BCE TOTYyYEHHBIE YPOBHU MOJEIH,
onucanve (HYHKIIMOHAJIBHBIX OJIOKOB, IMOTOKOB J@HHBIX, XPaHWUJIUI W BHEIIHHX
00BEKTOB.

5. Copepxanue oTyera
B otuete crmenyer ykaszaTh:
1. [enb paboTs

2. Brenenue

3. [IporpammHuo-anmapaTHbie CpencTBa, UCIIOJIb3yEeMbIC pu
BBITIOJTHEHUU PAOOTHL.

4, OcHoBHas 4yacTh (omucaHue camMoil pabOThI), BBHIIIOTHEHHAS COTJIACHO
TpeOOBAHMSIM K PE3yJIbTaTaM BBITOJTHEHUS JTa00paTOpHOM paboTHI (I1.2).

S. 3akiroueHue (BBIBO/IBI)

6. Cnucox HCIIOJIb3yEMOM JIUTEPATYPHI



JlabopaTopHbie pa6boTbl N23
MeToamka (pyHKLLMOHAJIbHOIO MOAEIMPOBaHUSA

1. Hean padorsi:
N3yunts Metononoruu pyHkunonansuoro moaenuposanus IDEFO u IDEF3.

2. MeTtoaguueckue yKa3aHusl

JlabopaTopHass paboTa HampaBieHa Ha O3HAKOMJIEHHE C METOAMKaMU
dbyukiuonansHoro moaenupoBanus IDEFO u IDEF3, monydyeHue HaBBIKOB IIO
MPUMEHEHUIO JAHHBIX METOJIOJIOTHH JIJIsi TOCTPOCHUS (PYHKIIMOHAIBHBIX MOJIEICH
Ha OCHOBAHHUH TpeOOBaHUM K MH(DOPMAIMOHHON CUCTEME.

TpeboBanust Kk pe3ynbTaTaM BIMOJIHEHUS Ja00paTOpHOIT paboThI:

e MOJICTIb JIOJIKHA OTPa)KaTh BECh YKA3aHHBIM B ONUCAHUU (PYyHKIIMOHAN, a
TaKke 4ETKO OTpakaTh CYIIECTBYIOIINE MTOTOKU JIAHHBIX W OMKCHIBATH MIPaBUiia UX
JIBHOKCHUS,

 HAJINYKE B MOJIEJIM HE MEHEE TPEX YPOBHEH;

e HE MeHee JIBYX ypoBHel nexkommno3uiiuu B ctannapre IDEFO (konTekcTHas
nuarpamma + nuarpammsel AQ);

o Ha quarpamme 1-ro ypoBHs (A0) He MeHee 4-X (QYHKIIMOHATBHBIX OJIOKOB;

e Ha JuMarpamMme 2-ro M Jajgee YpPOBHAX JOJDKHA OBITh JCKOMIIO3UIUS B
crangapre IDEF3, Ha kaxmoil amarpamme He MeHee 2-X (yHKIMOHAIBHBIX
OJIOKOB.

3. Teoperudeckue cBeeHUsI
IDEF0. OcnoBnbie nonstus IDEF0

IDEFO (Integrated Definition Function Modeling) - wmeromomorus
dbyHkunoHagsHOro Mmojaenuposanus. B ocHoBe IDEF0 wMeromonorum Jexut
NMoHsATHE OJIOKa, KOTOpPBIM OTOOpakaeT HEKOTOpyr OusHec-pyHkiuwo. YeTwipe
CTOpPOHBI 0JIOKAa MMEIOT Pa3HyIO POJib: JeBas CTOpPOHA MMEET 3HaueHue "Bxona',
mpaBas - "BbIxoj1a", BepXHsA - "yrpaBiaeHus", HIKHAS - "Mexanu3Mma" (puc. 1).

B3aumogeiictue mexny pynkrusmu B IDEFO npencraBnsiercs B Buje nyru,
KOTOpasi 0TOOpakaeT MOTOK JIAHHBIX WJIM MaTepUajioB, MOCTYMAIONIUN C BBIXOJA
oHOM (YHKIIMHM Ha BXOJ Apyroi. B 3aBUCHMOCTH OT TOTO, C KakOd CTOPOHOM
OJI0Ka CBsI3aH MOTOK, €r0 HAa3bIBAIOT COOTBETCTBEHHO 'BXOJIHBIM'", "BBIXOJIHBIM',
"yrpansrommMm".
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Puc. 1. ®ynkunoHanbHBIN OJI0K

HpuHuuns moaeaupoBanus B IDEF(

B IDEFO0 peanu3oBanbl Tpy 0a30BBIX TPUHIIMIA MOJEIUPOBAHUS MPOLECCOB:

® IPUHIUN PYHKIMOHAIBHON JEKOMITO3ULINH;

® [IPUHIIWI OIPAHUYEHUS CI0KHOCTH;

® IIPUHIINI KOHTEKCTA.

Ilpunyun @ynkyuonanvHol Oexomnosuyuy TPEACTaBIsET CcOOOW Crocoo
MOJICJIMPOBAHUS TUIIOBOM CUTYallMu, KOrJa Jr000e JeicTBUe, onepanus, pyHKIusa
MOTYT OBITh pa30OUTHl (IEKOMIO3UPOBAaHBI) Ha Oo0Jiee MPOCThIE JEUCTBUS,
onepanuu, GyHKIUHU. [[pyrumMu cioBamu, CIOKHAsE OU3HEeC-PYyHKIUS MOXKET ObITh
IPEACTaBICHa B BHUJE COBOKYNHOCTH 3J€MEHTapHbIX (QyHkuui. IlpeacraBiusis
¢byHkuuu rpaduyuecku, B BUAE OJOKOB, MOKHO Kak Obl 3aIVIAHYTh BHYTpPb OJIOKa U
JIETAJIbHO PACCMOTPETh €€ CTPYKTYPY U cocTaB (puc. 2).

Ipunyun oepanuuenus cnoscnocmu. Ilpu pabore ¢ IDEF0 muarpammamu
CYLIECTBEHHBIM SIBJISIETCSI YCIOBHUE UX pa300pyuBOCTU U yaobountaeMocTH. CyTh
NPUHLIAIIA OTPAHUYEHHUS CJIO)KHOCTH COCTOMT B TOM, YTO KOJIMYECTBO OJIOKOB Ha
auarpamMme JIOJDKHO ObITh HE MeHee JByX M He Oonee miectu. IlpaxTtuka
NOKa3bIBAaCT, 4YTO COONIOJIGHHE HTOr0 NPUHLHUIIA TNPUBOAUT K TOMY, UTO
(GbyHKUHOHAIBHBIE TMpoIecchl, npeacTaBieHuble B Buae IDEF0 moxenu, xopoiio
CTPYKTYPHUPOBAHBI, MOHATHBI U JIETKO MOAJAI0TCS aHAIIU3Y.

Ipunyun xonmexcmuou ouazpammul. MoJienupoBaHue JEIOBOr0O Mpolecca
HAYMHAETCS C IIOCTPOEHUsT KOHTEKCTHOW pauarpamMmbl. Ha atoii guarpamme
O0TOOpa)kaeTcsd TOJbKO OJWH OJOK - IiaBHasg OusHec-QYyHKUUS MOJAEIUPYEeMOn
cuctemMbl. Ecnu pedb MIET O MOAETUMPOBAHUM LIEJIOTO MPEANPHUATHS WIH Jaxe
KpYIHOTO  TIOJpa3/eieHusi, TJiaBHas OusHec-QyHKIMS HE MOXKET ObITh
chopMyIupoBaHa Kak, Hampumep, "mpoaaBaTh mnpoayknuio". I'maBHas Ou3zHec-
GYHKIHST CUCTEMBI - 3TO "MHUCCHS" CHUCTEMBI, €€ 3HaUYeHUE B OKPY’KAIOIIEM MHPE.
Henb3s mpaBmiibHO CHOPMYIMPOBATH INIABHYIO (DYHKLMIO MPEANPUATHS, HE UMeEs
IIPEICTABIIEHUS O €r0 CTPATETUU.

[Ipu ompenenenun TiaBHOW Ow3HEC-QYHKIMH HEOOXOAMMO BCETJa HMETh
BBHUJly LI€JIb MOJCIMPOBAaHUS M TOYKY 3peHMs Ha Mozenb. OgHO UM TO XKe
NPEANPUATAE MOXKET ObITh ONMKMCAHO MO-Pa3HOMY, B 3aBUCUMOCTH OT TOT0, C KaKOU
TOYKM 3pEHUS €ro paccMaTpHUBAIOT: JUPEKTOP NPEANPUATHS M HaJIOrOBOU
WHCIIEKTOP BUASAT OPraHU3aLMI0 COBEPIIEHHO MO-Pa3HOMY.



KoHTtekcTHas quarpamma urpaet erie oJHy poJib B QyHKITMOHATHHOW MOJICIIH.
Ona "dukcupyet" TpaHHIbl MOJCIUPYEMON OU3HEC-CUCTEMBI, ONPEALsas TO, KaK
MoOJeNIUpyeMas CHUCTeMa B3aUMOJIEUCTBYET CO CBOMM OKpPYKEHHEM. OTO
JIOCTUTaeTCs 3a CUET OMHUCAHMS YT, COSAMHEHHBIX C OJIOKOM, MPEACTaBISIONIUM
TVIaBHYIO OM3HEeC-(QYHKITHIO.

AT T L) -

2 =

Puc. 2. Jlekommo3uiust GyHKIIMOHATIBHOTO OJI0OKa

Ilpumep.

Ha puc.3 u puc.4 nupencraBieH npumMep MNOCTPOCHUS (YHKIIMOHATHLHOU
JIUarpamMMmbl, OMHCHIBAIONIEH W3rOTOBICHUE u3nenus. Puc. 3 - KOHTEKCTHas
nuarpamma. Puc. 4 — nepBblil ypoBeHb JEKOMIIO3UIIUU.

l 3anauue l‘lcpre;«
Cripse H3roTopieHHe oToBOE H3fENHE
T
H3JeJIHA

Ilepconan
NpeanpUATHA

Puc. 3. KonrekctHas quarpaMma
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Puc.4. Jluarpamma rnepBoro ypoBHs J€KOMIIO3UIIMU
Ipumenenne IDEF(0

CymiecTByeT JBa KIIIOYEBBIX MOJAXOJa K MOCTPOEHUIO (YHKIMOHAIBLHOU
MOJIEJIN: TIOCTPOCHHE “KaK €CTh’ U MOCTPOCHUE “Kak Oyner”.

llocmpoenue mooenu “kax ecmwv”. OOcCleNOBaHUE MPEANPUATHS SIBISETCS
00s3aTENIbHON YaCThIO JIFOOOTO MPOEKTa CO3JaHUs UM Pa3BUTHUSI KOPIOPATUBHOMN
MH()OPMAITMOHHOW CHCTEMBI.

[ToctpoeHue (QyHKIMOHATIBHOM MOJAEIH “‘KaKk €CTh IO3BOJISIET YETKO
3aUKCUpPOBaTh, KAaKHE JEJIOBbIE MPOLIECCHl OCYIIECTBISIIOTCA Ha MPEINPUSTHH,
Kakue WHGOPMAIMOHHBIE OOBEKTHI HCIONB3YIOTCS TPHU BBITOJTHEHUU JIETOBBIX
MPOIIECCOB M OTHENbHBIX omnepaunil. DyHKIMOHANIbHASA MOJENb “‘KaK €CTh
ABJIIETCSI OTHPABHOW TOYKOW [l aHalM3a TOTPEOHOCTEM MPennpusThs,
BBISIBJICHUS TIPOOsieM U "y3kux" MeCT U pa3pabOTKU MPOEKTa COBEPIICHCTBOBAHUS
JIEJIOBBIX MPOLECCOB.

Ilocmpoenue mooenu “xax 6yoem”. Co3naHue U BHEIPEHUE KOPIIOPATUBHOM
WHOOPMAITMOHHONW CHUCTEMBl TMPUBOAUT K HM3MEHEHUIO YCIOBUW BBIMOIHEHUS
OTJIEJBHBIX ONEPALMM, CTPYKTYPHI AEJIOBBIX MPOIECCOB U MPEANPUSATHUS B LIEJIOM.
DTO MNOpUBOJUT K HEOOXOJMMOCTHM M3MEHEHUS CUCTEMbl OW3HEC-TIpaBuI,
WCIIOJB3YEeMbIX Ha NPEANPUATHH, MOAUPHUKAIMUA JOJDKHOCTHBIX HMHCTPYKIIUN
COTpYAHUKOB. DYyHKIIMOHATBHAS MOJIENIb “Kak OyAeT”’ MO3BOJISIET YK€ Ha CTaAuu
NPOCKTUPOBAHUS  Oyaymied HHPOPMALMOHHON CHUCTEMBI OMNPENETUTh 3TH
u3MeHeHus. llpumeHenne GyHKUMOHANBHOW MO “Kak Oyner” MO3BOJSET He
TOJIBKO COKpPaTUTh CPOKU BHEApPEHUsS HH(POPMAIIMOHHON CHUCTEMBI, HO TaKXKe
CHU3UTh  PHUCKHM, CBSI3aHHbIE C  HEBOCIHPUHMYMBOCTBIO  IEpCOHANA K
UH(OPMAITMOHHBIM TEXHOJIOTHUSIM.

IDEF3. Metoa onucanus npoueccoB IDEF3



Jlist  ommcaHWs JIOTUKM B3aUMOJCUCTBUS HMH(POPMAIMOHHBIX TOTOKOB
HauOonee mnoxaxomut IDEF3, Ha3eiBaemas Ttakke workflow diagramming -
METO/JOJIOTUEH  MOJECIMPOBAHUSA, HCHOJb3yIomas rpaduyeckoe OMUCaHUE
WH(OPMAIMOHHBIX MOTOKOB, B3aMMOOTHOIICHUN MEXy mpoleccaMu o0pabOTKu
uHhopMaIuu U OOBEKTOB, SBIISIIOUIMXCS YACThIO ATUX IMpoleccoB. JluarpaMmbl
Workflow Moryt ObITh MCIOJIB30BaHBI B MOJICIUPOBAHUH OU3HEC-TPOLIECCOB IS
aHaM3a 3aBEPIICHHOCTH Tpouenyp o00pabotku uHbopmanuu. C UX MOMOIIBIO
MOXHO OIKCHIBaTh CIEHAPUU JEUCTBUN COTPYAHUKOB OpraHU3alluu, Harpumep
MOCJIEIOBATEIFHOCTh O00pabOTKKM 3aka3a WM COOBITHS, KOTOphIE HEOOXOAMMO
oOpaboTaTh 3a KoHe"UHOEe BpeMsi. Kaknplil clieHapuii COMPOBOXKIAETCS OMMMCAHUEM
mporiecca U MOKeT ObITh UCTIOJIB30BaH JIJIsl JOKYMEHTHPOBAHUS KKI0H (QYHKITHH.

IDEF3 - »3T0 MeToj, MMEIOIIWM OCHOBHOM II€JIBI0 JaTh BO3MOXKHOCTH
aHaJMTUKaM OIUCATh CUTYaIlUIO, KOTJIa MPOIECChl BHIMOJIHSIOTCS B ONPEIeICHHON
MOCJIEIOBATEILHOCTH, & TaKXKE OINUCATh OOBEKTHI, YUACTBYIOIIUE COBMECTHO B
OJTHOM TIpOLECCE,

Texnuka onucanus Habopa manHbix IDEF3 sBrsercs 4acTbio CTPYyKTYpHOTO
aHanuza. B oTinunme OT HEKOTOPBIX METOAMK omnucanuil mpoueccoB IDEF3 He
OTPaHUYMBACT aHAJUTUKA YPE3MEPHO KECTKUMU PaMKaMU CUHTAKCHCA, YTO MOMKET
MIPUBECTH K CO3/IaHUIO HETIOJIHBIX WJIA MPOTUBOPEYUBBIX MOJIEIICH.

IDEF3 moskeT ObITh Tak)XK€ HCMOJb30BaH KaK METOJI CO3JaHHUs ITPOIIECCOB.
IDEF3 nononusier IDEFO u comepxuT Bce HE0OXOoauMoe sl MOCTPOCHUS
MOJieIel, KOTOpble B JaJibHEHIIEM MOTYT OBbITb HCIOJB30BaHbl s
UMUTAIMOHHOTO aHaJn3a.

Kaxnas pabora B IDEF3 onuckiBaeT kakoi-nmu0o cliieHapuii Ou3Hec-mpolecca
U MOXET SABIATHCS COCTaBisAOmIe apyroil pabotel. Ilockonbky cueHapuit
OMHUCHIBAET I1I€JIb M PaMKH MOJEIH, BaXXHO, YTOOBI pabOThl HMMEHOBAJIUCH
OTTJIaroJIbHBIM CYIIECTBUTEIbHBIM, OOO3HAUYAIOIIUM TMPOIIECC JEHCTBUS, WIIH
dpazoii, coaepikaiieil Takoe CyleCTBUTEILHOE.

Touka 3peHHs Ha MOJEIb JODKHA OBITh 3aJ0KyMEeHTHpoBaHa. OOBIUHO 3TO
TOYKA 3PECHUSI YEeJIOBEKA, OTBETCTBEHHOTO 3a paboTy B 1esioM. Takke HeoOXO0aruMO
3aI0OKyMEHTUPOBATH 1LI€JIb MOJENH - T€ BOIPOCHI, HA KOTOPbIE MPHU3BaHA OTBETUTH
MOJENb.

Jluazpammet. JInarpamma siBJIIETCS OCHOBHOM euHuUIIeH onucanus B IDEF3.

Eounuyvr pabomer - Unit of Work (UOW). UOW, Taxke Ha3bIBacMbIC
pabotamu (activity), SIBISIOTCS LIEHTPAJIbHBIMU KOMIIOHeHTamMu mojaenu. B IDEF3
paboThl U300pAKAOTCA MPSIMOYTOJIbBHUKAMHU C MPSMBIMU YIJIAMU U UMEIOT WM,
BBIPQKEHHOE OTIVIArOJBHBIM  CYIIECTBUTEIBHBIM, O0003HAYAIOINIMM  IPOIECC
JEUCTBUS, OIMHOYHBIM WJIM B cOCcTaBe (ppasbl, 1 HOMED (MACHTUPUKATOD); APYroe
M3l CYIIECTBUTEIILHOE B COCTaBE TOM k€ (pa3bl OOBIYHO OTOOpakaeT OCHOBHOM
BBIXOJI (pe3yabTaT) paboThl, Hanpumep, "V3roroBnenue uzaenus'.

Css3u. CBs3W TOKa3bIBAIOT B3auMOOTHOIIEHUsT paboT. Bece cBszu B IDEF3
OJTHOHATIPABJICHHl M MOTYT OBITh HAMpaBJICHbl KyJa YrOJHO, HO OOBIYHO
muarpammbl IDEF3 craparotcst moctpouth Tak, 4ToObI CBSI3M ObUIM HaIpaBJICHBI
cieBa HarpaBo. B IDEF3 paznuuaroT Tpu THIa CTPENoK, n300pa)aromux CBS3H,
CTHJIb KOTOPBIX yCTaHaBiuBaeTcs yepe3 MeHio Edit/Arrow Style:



o Crapmas (Precedence) - crutomnHas JuHUS, CBSI3bIBAIONIAS €IUHUIIBI PAOOT
(UOW), Pucyercs cieBa HampaBO Wiu cBepXy BHU3. IlokasmiBaeT, yTo pabora-
MCTOYHHUK JIOJDKHA 3aKOHYUTHCS TIPEkKIE, YeM padoTa-11elib HauyHeTCsl.

o Otnomenus (Relational Link) - myHKTUpHAs JTUHUS, UCIIOIB3YIOIIAsACS TS
n300pakeHust cBszel Mmexay enununamu  pabor (UOW) a Takke Mexay
eAMHUIIAMU pabOT U 0OBEKTAMU CCBHLIOK.

o [ToToxku o0bekTOB (Object Flow) - crTpenka ¢ AByMs HaKOHEYHUKAMH,
MPUMEHSIETCS IS OMMMCAHMS TOTO (pakTa, 4TO OOBEKT MCIOIB3YETCS B IBYX WIIH
Oonee equHUIAX PabOTHI, HATPUMED, KOTJIa OOBEKT MOPOKIAETCS B OAHOU paboTe
Y UCTOJIB3YETCS B IPYTOM.

o Crapmiasgs cBsi3b M TOTOK OOBEKTOB. CTapimias CBs3b MOKa3bIBA€T, UTO
paboTa-UCTOYHUK 3aKaHYMBACTCA pPaHEE, YeM HadumHaeTcs padorta-menb. Yacto
pe3yabTaTOM PabOTHI-UCTOYHUKA CTAHOBUTCS OOBEKT, HEOOXOAUMBIHN JJIS 3aIycKa
paboTel-ienu. B 3TOM ciyyae crpenky, 0003Ha4aromyl0 O0BEKT, U300paXKaroT C
JBOMHBIM HAKOHECYHHKOM. MMsi cTpenku AOMKHO SCHO HWIAECHTU(UIIUPOBATH
oToOpakaeMbiit 00beKT. [I0TOK 0OBEKTOB UMEET Ty K€ CEMaHTHKY, UTO U CTapIasi
CTpeJKa.

llepexpecmku (Junction). OxoHYaHUE OJHOM pPaOOTHI MOXKET CIYKHUTh
CUTHAJIOM K Hayally HeCKOJIbKMX PaboT, WU K€ OJiHa padoTa JIJIsi CBOETO 3aIycKa
MOKET 0’KHJIaTh OKOHYAHUS HECKOJIbKUX paboT. [lepekpecTku UCHoab3yroTes s
OTOOpaKEHUS JIOTUKHA B3aMMOJICHCTBHSI CTPEJIOK TPH CIUSHUW W Pa3BETBICHHUH
WIM JJI1 OTOOpaKE€HUsI MHOXECTBA COOBITUM, KOTOPbIE MOTYT WJIU JOJIKHBI OBITH
3aBEpIICHBI TMEpe]l HAyaJloM Cleayomeld padboTel. PazmuuaioT mepekpecTku ams
ciustHust  (Fan-in - Junction) u  paserBienuss (Fan-out Junction) cTpesnok.
[lepexpecTok HE MOXKET HCIOJB30BAThCS OJHOBPEMEHHO ISl CHUSHUS W 7S
pa3BeTBIeHUS. J[1s BHECEHHs] TMEpEKpPEcTKa CIY)XKHT KHOMKAa B TaJIUTPE
WHCTPYMEHTOB - 100aBUTh B JuarpaMMmy mnepekpectok Junction. B nuanore
Junction Type Editor mHeo6xomumo ykaszath Tumn mnepekpectka. CMBICT KaKI0ro
TUIIA IpUBeIeH B Tabmure 1.

Ta6muma 1 - Tumsl mepekpecTKOB

CMbICa B ciy4yae pa3BeTBJIEHHUS

O0o3HaueHue HanmenoBanue [CMbICJ B cj1y4yae CJAMSIHUA CTPeJIOK
cTpesok
[Asynchronous  |Bce mpeaiecTByIolue mpouecchl IomKHbIBCe CIICAYIOIIHE MPOIIECCHI
IAND OBITH 3aBEpIICHBI ITOJKHBI OBITH 3aITyIIICHBI
Synchronous Bce MIPE/IIICCTBYIOMIHE nporiecceiBce CIICAYIOIIHE MPOIIECCH]
IAND 3aBepIIeHBI OJHOBPEMEHHO 3aITyCKAr0TCs OJJHOBPEMEHHO
OIMH WU HECKOJIBKO CJEHYHOIIMX
IAsynchronous  |OfuH WM HECKOJBKO MPEIIIECTBYIOMINX A Ayromt
[IPOIIECCOB JIOJKHBI OBITH
OR [IPOIIECCOB JODKHBI OBITh 3aBEPIICHBI
3armyeHbI

O}II/IH WM HECKOJIBKO MNPEAIICCTBYIONIUX] OHHH I HECKOJIBKO CIICILYIOLIIX
Synchronous OR pen M [POIIECCOB 3aITyCKaoTCs]
[[POLIECCOB 3aBEPIIECHBI OJJHOBPEMEHHO

0JTHOBPEMEHHO
XOR (Exclusive[Tonpko oauH mnpeaniecTByronuii mporecc|Tonbko OJTUH CIIE LY FOIIHA
OR) 3aBepieH [POIIECC 3aITyCKACTCsI




B ormimmuue ot IDEF(O B IDEF3 cTpenku MOryT ciauMBaTbCs U pa3BETBISATHCA
TOJIBKO Y€pPE3 MEPEKPECTKH.

Hexomnosuyuss pabom. B 1DEF3 aexkoMmo3uids HMCHONb3YyeTCS IS
neranuzanuu padbor. Merogonorus IDEF3 mo3Bonser aekommno3upoBaTh padboTy
MHOTOKpPaTHO, T.€. paboTa MOXET HMEeTb MHOXKECTBO JOYEpHHX padboT. DTO
MO3BOJISICT B OJIHOM MOJIENIM ONMUCATh AJbTEPHATUBHBIE MOTOKU. BO3MOXKHOCTH
MHOYKECTBEHHON JICKOMITO3UIIMU TPEIBIBISICT JOMOTHUTEIbHBIE TPeOOBaHUSA K
Hymepauuu pabot. Tak, HOMep pabOTBI COCTOMT M3 HOMEpa POAUTEIHCKOU
paboThl, BEpCUU JEKOMIIO3ULIMA M COOCTBEHHOIO HOMEpa padOThl HAa TEKYILIEH
nuarpamme (puc. 5).

Horep PORHTENECKON
'ﬁp " paboTer
. — HoMep J{eKoMIOS MU
ALKEEF— " Homep paboTer

Puc. 5. Homep enunuist padotsr (UOW)

4. TlopsiioK BbINOJHEHHS PadOThI

1.M3y4nTh TEOPETUUECKUN MATEPUAIL.

2IlocTpouTh  (QYHKUMOHAJIBHYIO  MOJIEIb  CHUCTEMBI, OINHCAHHOW B
JlaGoparopHoit pabotre Ne 1 Tak, 4TOObI OHa OTBEYaja BCEM MPEIbABICHHBIM K
cucteMe TpeOOBaHUSM, NPEICTaBIIsAIAa MOJHBIM (YHKIMOHANI CUCTEMBI (KaXKI0H
(yHKUIHMU B ONMMCAHUM CUCTEMBI JTOJKEH COOTBETCTBOBATH MO KpaHEW Mepe OJHH
(GyHKIMOHATBHBIN 0JI0K) U €€ OCHOBHBIE OM3HEC-TIPOIIECCHI:

e ¢ moMouIsto Metonoioruu IDEF) mocTpouTh KOHTEKCTHYIO AMArpaMmy;

e ¢ nomoikto Metononoruu IDEF0 noctpouts auarpammy 1-ro yposas (AQ)
— MOJIEJIb OKPYKEHHS;

ec nomoulpto Metononoruu IDEF3 nexomno3upoBaTh (PYHKIIMOHAJIbHbBIE
OJIOKM MOJIENH OKPYKEHUS Ha 1-2 ypoBHS BIIIyOb /10 IOTOKOB, CBSI3U C BHEIIHUMU
CUCTEMaMU U

®Ha KaXIOW JuarpaMMe 2-TO YpOBHS JOJDKHO OBITh HE MeHee 4-X
(GyHKIIMOHATBHBIX OJIOKOB;

®Ha KaXIOM JuarpaMMe 3-TO YpPOBHA M Jalleé HE MeHee 2-X
(GyHKIHOHATBHBIX OJIOKOB.

3. IToctponuTts OTYET, BKIIOYAIOLINMNM BCE IOJIYYECHHBIE YPOBHU MOJIEIIH,
onucanve (YHKIHMOHAJIBHBIX OJIOKOB, MOTOKOB JAHHBIX, XPAHWJIMIL U BHEUIHUX
OOBEKTOB.

5. Copep:xanue oTyera

B ortuere cienyer ykasars:

1. [ens paboTh

2. Brenenue

3. IlporpamMmmHoO-anmapaTHble CpPEJICTBA, HMCIOJb3yeMble TPU BBITIOJIHEHUN
paboThI.



4. OcHOBHYIO 4acTh (OMMCaHUE camMOd pPaOOTHI), BBHIMOJHEHHYIO COTJIACHO
TpeOOBAaHUSIM K Pe3yJIbTaTaM BBINIOJHEHHS J1a0opaTopHOM paboThI (11.2).

5. 3akioueHue (BbIBOJIbI)

6. Cnucok UCnoJib3yeMou JUTepaTypbl



JlabopaTopHblie paboTbl N24

MeTtoanka 06bEKTHO-OPUEHTUPOBAHHOIO MOAETMPOBAHUA

1. Iean padoTbI:
O3HaKOMJICHHE C OCHOBHBIMHU 3JIEMEHTAMU OMPEICIICHUS, MPEACTaBICHHUS,
MPOCKTUPOBAHUS U MOJCIMPOBAHUS MPOTPAMMHBIX CHUCTEM C MOMOIIBIO SI3bIKA

UML.

2. MeTtoauueckue yKa3aHusl
JlabopaTopHass paboTa HampaBlieHa HAa O3HAKOMJIEHHE C OCHOBHBIMH
AJIEMEHTAMH OMPENEIICHHs, TPEACTABICHUS, TPOCKTUPOBAHUS U MOAECIUPOBAHUS
MpPOrPaMMHBIX CHUCTEM C momoublo s3bika UML, mnomydeHue HaBBIKOB 10
MPUMEHEHUIO JIAHHBIX AJIEMEHTOB JIJISl MOCTPOCHUSI OOBEKTHO-OPUEHTUPOBAHHBIX
moaenert UC Ha ocHoBaHUU TpeOOBaHUM.
TpeOGoBaHuA K pe3yJbTaTaM BbIIOJHEHUS Ja00OPaTOPHON pabOTHI:
eMOJICJIb CHCTEMbl JOJDKHA COJEpXkaTh: JUarpaMMy BapUaHTOB
UCIIOJIb30BAHUS; JUarpaMMbl B3aWMMOJEHCTBUSA JUIsl KaXXIOro BapuaHTa
UCIIOJIb30BAHUs; AUarpaMMy KJaccoB, IO3BOJISIIOIIAs pPeain30BaTh BECH
ormucanHbld PyHkimonan MC; 00beIMHEHHYIO HarpaMMy KOMIIOHEHTOB U
pa3MeIleHHUs
® ]ISl KJIACCOB YKa3aTh CTEPEOTHUIIBL;
®B 3aBUCMMOCTM OT BapuUaHTa 3aJlaHHhsl AuarpaMma pa3MelleHus
JOJKHA TI0Ka3bIBaTh PACIOJIOKEHUE KOMIIOHEHTOB B pacnpeaeiIeHHOM
OPWIOKEHUU WU CBSI3M  MEXAY BCTPOEHHBIM  MPOLIECCOPOM U
YCTPOMCTBAMM.

3. OO6mue cBeneHusi 00 00beKTHOM MoaeanpoBanuu UC

Cy1iecTByeT MHOECTBO TEXHOJOTUA M HMHCTPYMEHTAIBHBIX CPEICTB, C
MOMOIIIBI0O KOTOPHIX MOXHO PEaTn30BaTh B HEKOTOPOM CMBICJIE ONTHUMAaJbHBIN
npoekT MC, HaunMHas ¢ 3Tana aHajiv3a U 3aKaH4uBas CO3JJaHUEM MPOTPAMMHOTO
KOJla CUCTeMbl. B OOJIBIIMHCTBE CIydaeB ITH TEXHOJOTHH MPEIBABISIOT BEChMa
JKEeCTKue TpeOOBaHUSI K MpollecCy pa3pabOTKM U UCIOJIb3yEeMbIM pecypcam, a
MONBITKA TpaHC(POPMUPOBATH HX TOJ KOHKPETHBIE TIPOEKThI OKa3bIBAIOTCS
oesycnemnbpMu. DT TexHonoruu mpeactaBieHnsl CASE-cpenctBamu BepxHETo
ypoBast win CASE-cpeactBamu mosiHoro sku3zHeHHoro mnukia (upper CASE tools
wm full life-cycle CASE tools). OHm He T™O3BOJSIOT ONTUMHU3UPOBATH
JIEATEIIBHOCTh HAa YPOBHE OTIENbHBIX JJIEMEHTOB MPOEKTa, M, KakK CIEJCTBHE,
MHOTHE pa3pabOTUYMKHU TEpenuTn Ha Tak Ha3piBaecMblie CASE-cpefcTBa HUKHETO
ypoBHs (lower CASE tools). OnHako OHM CTONKHYJIHUCH C HOBOW MPOOIEMONH —
npo0JIeMOi OpraHW3allii B3aUMOJCHCTBUS MEXKIY pa3IMYHBIMH KOMaHIaMH,
peanu3yrIMMU MPOEKT.



YHupuuupoBaHHbIN A3BIK 00beKTHO-OPHEHTHPOBAHHOI'0
moaeaupoBanuss Unified Modeling Language (UML) sBuicsa cpeacTtBoM
JOCTHKEHHSI KOMIIPOMHUCCA MEKIY 3TUMHU noaxonamu. CyIliecTByeT JOCTaTOYHOE
KOJIMYECTBO MHCTPYMEHTAIBHBIX CPEJCTB, MOAJEpKUBAIOUX ¢ nmomMomisio UML
YKU3HEHHBIA ITUKI UH(MOPMAIMOHHBIX CHCTEM, U, oJgHOBpeMeHHo, UML siBnsiercs
JIOCTAaTOYHO THOKUM [IJIi HACTPOMKM M TOMJECPKKU CHEHUPUKH AESTEIHHOCTU
Pa3IMYHBIX KOMaH]] pa3pabOTYUKOB.

Coznanne UML nauanoces B oktsa6pe 1994 r., xorna xxum Pambo u I'paau
byua u3 Rational Software Corporation cranu paboTath HaJ 00bEIUHEHHEM CBOMX
meto0B OMT u Booch. B nacrosiiee Bpemsi koHCOpImyM mnoiib3oBareneit UML
Partners Bkirodaer B ce0si MpeACTaBUTENECH TakuUX TPaHIO0B HHPOPMAIIMOHHBIX
texHoJsioruii, kak Rational Software, Microsoft, IBM, Hewlett-Packard, Oracle,
DEC, Unisys, IntelliCorp, Platinum Technology.

UML  npencraBisger  coOOH  00BeKmMHO-OPUEHMUPOBAHHBIU  SI3BIK
MOJIETIMPOBaHUS, 00JIaJAIOINH CIETYIOIIMMH OCHOBHBIMU XapaKTEPUCTUKAMMU:

®SBISICTCS  S3bIKOM  BHU3YaJbHOI'O  MOJEIHMPOBAHUSA,  KOTOPBIH
obecnieunBaeT pa3pabOTKy PENpe3eHTATUBHBIX MOJENEH NI OpraHu3aluu
B3aMMOJICUCTBUS 3aKa3unka W paspadorunka WC, pa3auuHbIX Tpynn
pazpaboruukos 1C;

® COJICP)KUT MEXAaHU3MBl PACIIMPEHHUS] M CHCIHATU3alnuu  0a30BBIX
KOHIECIIIUH A3bIKA.

UML — »3T0 cranmapTHas HOTauus BU3YAJIbHOTO MOJEIMPOBAHUS
MPOrpaMMHBIX CHUCTEM, MIpuHsTas koHcopimymoM Object Managing Group (OMG)
oceHbt0 1997 T., U Ha CEroAHSIIHUN JEHb OHA MOJJIEPKUBACTCS MHOTHMH
00BekTHO-opueHTupoBaHHBIMU CASE-niponykramu.

UML Bxiro4yaeT BHYTPEHHUW HAOOp CpPEICTB MOJACIUPOBAHUS, KOTOPHIC
ceiluac mMpUHATHI BO MHOTMX METOAAaX M CpeACTBaX MOJEIUPOBAHUS. ITU
KOHIENIIMY HEOOXOAUMBI B OOJIBIIMHCTBE MPUKIAAHBIX 337ad, XOTA HE Kakaas
KOHIIETIH HeoOX0IuMa B KaKI0M 4acTH Kakaoro nmpuioxkenus. [lonp3oBaTensim
SI3bIKA MIPEIOCTABICHBI BO3MOKHOCTH:

®CTPOUTHh MOJIEIM Ha OCHOBE CpEACTB sapa, 0e3 HCHOJIb30BaHUS
MEXaHU3MOB PaCIIUPEHUs 17151 OONBITMHCTBA TUIIOBBIX MPHUIIOKEHUH;

®100aBISITh NPU HEOOXOAMMOCTH HOBBIE JJIEMEHTHl U YCJIOBHBIE
0003HAUEHHUsA, €CIAM OHM HE BXOAAT B SAPO, WIM CIEUUATU3UPOBATH
KOMIIOHEHTBI, CUCTEMY YCJIOBHBIX 0003HaYEHHUH (HOTALMIO) U OrpaHUYEHUS
JUTSL KOHKPETHBIX MPEAMETHBIX 00s1acTeil.

SIzeik UML



Ouarpamma
BapUaHTOE
MCMNONb30BAHMA

[ J

Awarpamma Auarpamma
KNaccoe COCTOAHMI

Ouarpamma HuterpupoBanuas Ouarpamma
AEATENBHOCTH HOAENb CROMHON nocnejoearefne-
CHCTEMBI HOCTEH
Auarpamma Huarpamma Aunarpamma

pazBepTeIBAHMA

KoonepauMu KOMNOHEHTOE

Puc. 1. UnTerpupoBanHas MoJIeb CI0KHON CUCTEMBI B HOTaluu si3bika UML

Cranmapt UML npemgnaraer  cienyromuid — Habop — aAuarpamMm  JJis
MOJEIUPOBAHUSA:

e JUarpaMMbl BapHMaHTOB HCMOJb30BaHMs (use case diagrams) — s
MOJICJIMPOBaHUSl OM3HEC-TIPOLIECCOB OPraHHU3alMu W TpPeOOBAaHUN K CO3aBaEMOM
CHCTEME);

e quarpamMMbl kiaccoB (class diagrams) — mjis MOACIUPOBAHUS CTATHYECKON
CTPYKTYPBI KJIACCOB CUCTEMBI U CBSI3€U MEXK1y HUMH;

e JuarpaMMbl oBeeHus cuctemsl (behavior diagrams):

o JrarpaMMbl B3auMoaercTBus (interaction diagrams):

. JarpaMMBbl MociieIoBaTeIbHOCTH (Sequence diagrams) u

. KoomnepatuBHbie auarpammbl (collaboration diagrams) — mns
MOJICIIUPOBAaHUs Tpollecca 0OMeHa COOOIIEHUSIMU MEXKYy 0ObEKTaMH;

o nuarpaMMbl cocTosiHui (statechart diagrams) — st MoseTupoBaHus
MOBEICHUsI OOBEKTOB CHCTEMBI MPH TMEPEXO0J€ U3 OJHOTO COCTOSIHUS B IPYTOE;

0 auarpaMMmbl  aestenbHocTed  (activity  diagrams) - A

MOJCJINPOBAHNA IIOBCACHUA CUCTCMBbI B paMKax  pas3JIM4YHbIX BapHUaHTOB
HCIIOJIB30BaHUs, NI MOACIIUPOBAHHNA )Z[@HT@HBHOCTGP'I;
e nuarpammbl peanusanuu (implementation diagrams):

o quarpaMMbl  KOMIIOHEHTOB  (component  diagrams) — i
MOJICTUPOBAHUS UEPAPXUU KOMITOHEHTOB (ITOJCUCTEM) CUCTEMBI;
o nuarpamMmbl  pasBepthiBanus  (deployment diagrams) — s

MOJEIUPOBaHUS (PU3UUECKON apXUTEKTYPbl CUCTEMBI.

JInarpaMmmbl BADMAHTOB MCIOJIb30BAHUSA

[Tonsatne BapuaHTa uCMIONb30BaHUA (use case) BrepBbie BBen HBap
Sko0coH U mpuman emMy TaKyl 3HauuMOCTh, YTO B HACTOAIIEE BpeMs
BapUAHT MCIOJIb30BaHUSI TMPEBPATHIICSI B OCHOBHOW DJIEMEHT pa3pabOTKU U
IJIAHUPOBAHMUS TTPOEKTA.



Bapuant wucnonp3oBaHHS —TpEACTaBIsiET COOOH  MOCIENOBATEIHHOCTH
JNeWCcTBUN (TpaH3aKIMii), BBIMIOJIHAEMBIX CHCTEMOM B OTBET Ha COOBITHE,
WHULMAPYEMOE HEKOTOPbIM BHEIIHUM OOBEKTOM (JIEWCTBYIOIIUM  JIUIIOM).
BapuaHT wuCHONIB30BaHUs  ONKCHIBAET THUIMYHOE B3aWUMOJECUCTBUE MEXKIY
MOJIb30BATEIEM M CUCTEMOW. B mpocreiiliemM ciydae BapHaHT UCIOJIb30BaHUS
OTIpeJIeNIsIETCsl B Mpolecce 00CYKICHUS C MOJIb30BaTeNeM TeX (YHKIUN, KOTOpbIE
OH XxoTen Obl peanu3oBarh. Ha s3pike UML BapuaHT UCTIOIB30BaHUS U300paKaAIOT
CJIeTYIOITUM 00pa3oM:

B-’EIPI"IEIHT HCNoNb30B3HMA

Puc.2. BapuaHT ucnosib30BaHus

JleticTBytomiee uio (actor) — 3TO PoJib, KOTOPYIO MOJIb30BATEIb UTPAET IO
OTHOILIEHHIO K cucteMe. [lelicTByrolue jauia MNpeacTaBisiioT cOO0OM poiu, a He
KOHKPETHBIX JII0JIeM WM HauMeHoBaHus paboT. HecmoTpss Ha TO, 4YTO Ha
JyarpaMMax — BapUaHTOB  HCIOJB30BaHUS OHU  HM300paXaroTCsi B BUJE
CTUJIM30BAaHHBIX YEJIOBEUECKUX (DUTYPOK, IEHUCTBYIOIIEE JIMIIO MOXKET TaKkKe
OBITh BHEIIHEH CHUCTEMOM, KOTOpPOMl HeoO0xoauma HekoTopas HWH(opmamus ot
JaHHOU cucTeMbl. [loka3pIBaTh Ha quarpaMMme JEUCTBYIOIIUX JIUI CIEAYET TOIbKO
B TOM Cly4yae, KOTJa UM JCHCTBUTEIBLHO HEOOXOIUMBI HEKOTOpbIC BapHUaHTHI
ucnosib3oBanua. Ha saszeike UML pelicTByromme nvna IpeACTaBiIsSIOT B BHUJIE

buryp:

Puc.3. leiicTBytoee nuiio (akrep)
JIeliCcTByIOIME JUILA JIENISITCA HAa TPU OCHOBHBIX THIIA:
® [10J1b30BATEIIN;
® CICTEMBI;
® IpyTU€ CUCTEMBI, B3AMMOICUCTBYIOIINE C TAHHOM;
® BpeMs.
Bpemst cTaHOBUTCS AEHUCTBYIOIIMM JIMIIOM, €CJIM OT HEr0 3aBUCHUT 3aIlyCK
KaKHX-JINOO COOBITUH B CUCTEME.

CBsi3u Me:K1y BapUAHTAMM MCIOJIb30BAHUS U JIEHCTBYIOIIUMU
JUIAMU
B spke UML Ha  gmarpamMax  BapuMaHTOB  HMCIOJIb30BAHUSA
MO/IJICP)KUBAETCS HECKOJIBKO THUIIOB CBS3EH MEXKAY DdJIEMEHTAMU JUarpaMMBbl.
DT0 CBsI3M KOMMYHHMKAIMU (communication), BkitoueHus (include), pacmmpenus
(extend) u 0606meHms (generalization).



CBsi3b KOMMYHHUKAIIUM — 3TO CBSI3b MEXKIY BapUAHTOM HCHOJIb30BAaHUS U
neuctpyromuM JunoM. Ha s3pike UML CBA3M KOMMYHUKAIMK ITOKa3bIBAIOT C
MTOMOIIIBIO OJTHOHAIIPABJICHHON acCOMAIMK (CIUIONIHON JTUHUN).

OdopmuTe KpeguT
1 " ANA knvenTa Dadka

Kawent Baxka
Puc.4. Ilpumep cBA3M KOMMYHUKAIIUU

CBsi3p BKIIIOYEHHUS! TMPUMEHSETCS B T€X CHUTyalUsAX, KOIJIa MMEETCS KaKOoW-
1100 parMeHT MOBEICHUSI CUCTEMBbI, KOTOPBI MOBTOpPSIETCS O0JIee YeM B OJJHOM
BapHaHTe HCMONb30BaHus. C TMOMOIIBI0 TAaKUX CBSI3ed OOBIYHO MOJEIUPYIOT
MHOTOKPAaTHO HCIOJb3yeMyl0 (yHKIIMOHATBHOCTb.

CBsi3p  paclIMpeHuss MNPUMEHSETCd P  ONUCAaHUM  WU3MEHEHHH B
HOpMaJbHOM NOBEIEHUU cHUCTeMbl. OHa MO3BOJSET BAapUAHTY HCIOJb30BaHUS
TOJILKO TpPU HEOOXOJAMMOCTH MCIIONb30BaTh (PYHKIIMOHAIbHBIE BO3MOKHOCTH

JIPYTOTO.

zzpxtend=>

- —
- CHATE AeHbIM
Co cyeTa
T
-~
S

=<include>>

BLINCNHWTL
YCKOpEHHoe
CHATHE OEHEr

AyTeHTHhbHUMpOBaTE
KNMeHTa

Puc.5. Ilpumep cBsI3M BKIFOYEHUS U PACIIAPEHUS

C nomompbio CBsI3M  O0OOIIEHUS TIOKA3bIBAIOT, YTO Y HECKOJBKUX
JEHCTBYIONTUX JIUI] UMEIOTCS OOIIME YEPTHI.

CRysawn %

CnysawmA ;% CnyxawmA BpemeHHLIA ]
€ novYacoBon Ha oKknage cny#alMa
onnaton

Puc.6. ITpumep cBsi3u 006001IeHUS

JMuarpammbl B3aumoaeiictBus (interaction diagrams)

JuarpamMmMbl B3auMopeicTBus (interaction diagrams) ONMUCHIBAIOT MOBEICHUE
B3aMMOJICUCTBYIOIMX  TIpymnn  oO0bekToB. Kak  mpaBwio,  auarpamma
B3aMMOJICUCTBHUS OXBATHIBACT TOBEJCHHE OOBEKTOB B paMKaX TOJBKO OJHOTO

3



BapuaHTa WCIONb30BaHWsA. Ha Ttakoil amarpamme ortoOpaxkaeTrcss psig OOBEKTOB
U Te COOOIIEHHUsI, KOTOPHIMU OHU OOMEHHBAIOTCSI MEXK]Y COOOM.

Coobwenue (message) — d5TO CPEACTBO, C IIOMOIIBIO KOTOPOTO OOBEKT-
OTNPABUTENb 3alpallMBaeT y OObEKTa IMOJIy4yaTessl BBINOJIHEHUE OJHOM U3 €ro
OTIepaLUU.

HUnpopmayuonnoe  (informative)  coodbwenue —  ITO  COOOIICHHE,
cHabOkaroniee 00bEKT-MOTyYaTelb HEKOTOPOr HHpOpMaluen Ajis OOHOBJIECHUS €T0
COCTOSIHHUSI.

Coobwenue-zanpoc (interrogative) — 310 cooOleHHe, 3arpalirBaroIIee
BbIIaYy HEKOTOpoi nH(popmanuu 00 00BEKTE-TIoTydaTee.
Hmnepamusnoe  (imperative) coobwenue  —  93TO COOOIIICHHE,

3alpalmBarolee y 00beKTa-1morydaTes BHITOJIHEHUE HEKOTOPBIX JEHCTBHIA.

CymectByer [nBa BHAA JAMarpaMM  B3aUMOJCHCTBHUS:  JTHArPaMMBbI
nocienoBaTeabHOCTH (sequence diagrams) ¥ KOOMEpaTUBHBIC —JUArPaMMBbI
(collaboration diagrams).

JInarpamma nmocjeaoBareJbHOCTH (sequence diagrams)

JnarpaMMa mociieIoBaTe€IbHOCTH OTPaXKaeT MOTOK COOBITUH, MPOUCXOASAIINX
B paMKax BapuaHTa MCIOJb30BaHMS.

Bce npeiictByromue Jiniia moka3aHbl B BepxHeW dacTu auarpammbl. CTpesku
COOTBETCTBYIOT COOOIICHHSIM, TMEPEIaBAEMBbIM MEXAY ICUCTBYIOIIUM JIUIIOM H
00BEKTOM MJIM MEX]Ty OOBEKTAMH JIJISl BBITIOJHEHUS TPeOyeMbIX (PYHKITHI.

Ha gumarpamme mociienoBaTenbHOCTH OOBEKT H300pa)kaeTcsi B BHJIE
MPSIMOYTOJIbHUKA, OT KOTOPOTO BHHU3 TMPOBEJAEHA IMyHKTHpPHAs BepTUKaJIbHAs
auHus. OJta JuHUA HasbiBaerca JsmHHMEW oku3HM (lifeline) oObekta. OHa
MpeACTaBIsIeT co00W (parMeHT >KU3HEHHOTO IMKJIa OO0BEKTa B IIpolecce
B3aMOJIEUCTBHS.

Kaxxmoe cooOmieHne TpeacTaBisIeTcsl B BHUJAE CTPEIKH MEXKIY JHHUSIMH
KU3HH JIBYX O0BEKTOB. COOOIIECHUS TMOSBISIOTCS B TOM TIOPSAIKE, KAaK OHH
MOKa3aHbl Ha CTpaHUWIE CBepXy BHH3. Kaxmoe cooOleHue mnomedaercs Kak
MUHAMYM HWMEHEeM cooOmenus. [lpm >kemaHuM MOXKHO JTOOABUTh TakKkKe
apryMEHTBI W HEKOTOPYIO YIPaBISIONIYI0 WHpopMaruo. MOXKHO ITOKa3aTh
camoaenerupoBanue (self-delegation) — cooOmenue, KOTOpoe OOBEKT MOCHLIAET
camoMmy cebe, Py ATOM CTPEJIKa COOOIICHHS YKa3bIBAET Ha TY K€ CaMyIO JIMHUIO
KU3HH.
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JMuarpamma koonepamuu (collaboration diagram)

JlnarpaMMbl Koomepanuu OTOOPaKaroT MOTOK COOBITHI 4Yepe3 KOHKPETHBIM
CLICHApuUid BapuaHTa  WCIOJb30BAaHMS, YIOPSAJOYEHBI MO BpPEMEHH, a
KOOIIEpaTUBHBIC JHarpaMMbl OOJIbIIE BHUMAHUS 3a0CTPSIIOT HA CBA3SAX MEKITY
00BbEKTaMH.

Ha nuarpamme xoomnepanuu npeacraBieHa Bes Ta HHGOpMaIus, KOTopasi €CTh
M Ha JuarpaMme TMOCJIENOBATEIbHOCTA, HO KOOIEpAaTUBHAs JuarpaMma Mo-
JPYroMy OIKUCHIBAET TMOTOK COOBITHI. M3 Hee Jerye MOHATh CBI3U MEXKITY
00bEKTaMH, OJTHAKO, TPYAHEE YSICHUTD MOCIEA0BATEILHOCTD COOBITHIA.

Ha xoonmepatruBHOM jguarpamMme Tak K€, Kak W Ha Juarpamme
MOCJICOBATEILHOCTH, CTPEIKH 0003HAYalOT COOOIMIEeHHs, OOMEH KOTOPBHIMH
OCYILIECTBJISIETCS B paMKaxX JaHHOTO BapuUaHTa MCIHOJIb30BaHUS. X BpeMmeHHas
MOCJIEIOBATEIHLHOCTh YKA3bIBAETCS ITyTEM HyMEpaIluu COOOIICHHM.
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Puc. 8. IIpumep nuarpaMmmel Koonepanuu

JAuarpammbl KJIaccoB

OO0mue cBenennst
Jluarpamma KjaccoB ONpPEENsieT TUIIbI KJIACCOB CUCTEMBI U Pa3IMUHOrO poja
CTaTUYECKUE CBS3M, KOTOpbIE CYHIECTBYIOT Mexay HMMH. Ha numarpammax
KJIACCOB HM300pa)kaloTCs Takke aTpuOyThl KIACCOB, OIEpald KJIacCOB U
OTpaHUYEHUS, KOTOPHIE HAKIAJBIBAIOTCA Ha CBSI3W MEXIY KIIAcCamH.
Juarpamma kinaccoB UML - 310 rpad, y3naMu KOTOPOTO SIBJISIFOTCS SJIEMEHTBI
CTaTUYECKOUN CTPYKTYpPHI MPOEKTa (KJIacChl, MHTEP(MENCHI), a IyraMHu - OTHOLICHUS
MEXIy y3JamMu (acColMalllK, Hacaeq0BaHUE, 3ABUCUMOCTH).
Ha nuarpammMe kiaccoB M300paXKaroTCsl CIETYIOIINE DIIEMEHTHI:
e[laker (package) - HaOOp PIEMEHTOB MOJIEH, JIOTUUECKH CBS3aHHBIX
MEXTy COOOiI;
eKnacc (class) - omucaHue OOIIMX CBOWMCTB TPYIIBI CXOIHBIX
00BEKTOB;
e nTepdeiic (interface) - aOCTpakTHBIMA Kiacc, 3afaroluil Habop
oreparyii, KOTopble 00BEKT MPOU3BOIBHOTO KJlacca, CBA3aHHOTO C JaHHBIM
uHTepdericom, MPEOCTABISIET IPYTUM 00bEKTaM.

Kaacc

Knacc - 310 rpymma cymHocteld (0O0BEKTOB), OO0JANaIOIIUX CXOJHBIMH
CBOMCTBaMH, a MMCHHO, JaHHBIMU W ToBeacHUEM. OTIEIbHBIA IpPEaCTaBUTEIb
HEKOTOPOTO KJIacca Ha3bIBACTCS 0OBEKTOM KJ1acca HIIH MPOCTO OOBEKTOM.

ITon mnoBeaeHuem oO0bekTa B UML moHumarorcss Jro0Oble  IIpaBHIIa
B3aMMOJICHCTBHUS OOBEKTA C BHESIITHUM MHUPOM U C JaHHBIMH CaMOT0 OOBEKTa.

Ha nmarpammax kiacc n3o0pakaercs B BUAE MPSMOYTOJIBHUKA CO CIUIONTHOM
TpaHUIICH, pa3/IeICHHOTO0 TOPU30HTAIbHBIMU JTUHUSIMU Ha 3 CEKIINH:



eBepxHsisi cexuusi (CEKIUsi UMEHU) COJIEPAKUT MMSI Kjacca W Jpyrue
oO1e CBoMcCTBa (B YaCTHOCTH, CTEPEOTHIN).

e B cpeaHeit ceKluu CoAepKUTCS CIIUCOK aTpUOyTOB

e B HWXKHEHN - CIIHCOK ONepanuil Kiacca, OTPaKarIMX €ro MOBEACHUE
(teficTBUS, BBITIOHAEMBIE KIACCOM).

JIrobast u3 cekiuii aTpuOyTOB U OMEpaIii MOXKET HEe M300pakaThCs (a TakKe
o0e cpa3y). jig OTCYTCTBYIOIIEH CEKIIMM HE HY>XKHO PUCOBaTh pa3/IeIUTEIbHYIO
JIMHUIO U KaK-JTMOO0 yKa3bIBaTh HA HAJIMYKME UM OTCYTCTBUE JIEMEHTOB B HEH.

Ha ycmoTpeHue KOHKpPETHOW peanu3alid MOTYT ObITb  BBEACHBI
JOTIOJTHUTENBHBIEC CEKIINH, HanpuMep, uckitoueHus (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
=<Entity==
Account
- Account Number : integer <<Boundary>>
- PIM : 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
= Werify Funds() : integer

Puc. 9. IIpumep nuarpaMmsbl K1accoB

CrepeoTHnbl KJIACCOB
CrepeoTuns! KJIaccoB — 3TO MEXaHU3M, MO3BOJIIOMIMNA Pa3AENsATh KJacChl
Ha KaTETOPHUHU.
B sa3pike UML onpenenieHsl Tpu OCHOBHBIX CTEPEOTHUIIA KIACCOB:
e Boundary (rpanwuna);
e Entity (cymHoCTb);
¢ Control (ynpasienue).

I'paHH4YHBIE KJIACCHI

I'pannunbiMu  knaccamu (boundary classes) Ha3bIBalOTCSl Takue KIIACCHhl,
KOTOpbIE PACIOJIOKEHbl Ha TPAaHMUIIE CUCTEMbI U BCEH OKpYyKarouled Ccpebl.
D10 skpaHHble (GOpPMBI, OTYETHl, HUHTEp(dEWchl ¢ anmaparypoil (Takod Kak
MPUHTEPHI WA CKaHEPbl) U UHTEP(DENUCHI C IPYTUMH CUCTEMAMH.

UtoObl HANTHM TpaHUYHBIE KJIACChl, HAA0 HCCIEAOBAaTh JAUArpaMMbl
BAPUAHTOB HCIIOJb30BaHUsA. KaxXI0My B3aMMOJIEMCTBUIO MEXKIY JIEUCTBYHOLIUM
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JIMIIOM ¥ BAPUAHTOM HCHOJIb30BaHUs IOJDKEH COOTBETCTBOBATH, IO KpPAMHEH MEPE,
OJIMH TPAaHWYHBbIMA Kiacc. VIMEHHO TakoWl KJacC MO3BOJSAET ICHUCTBYIOUIEMY JIUILY
B3aUMOJIECTBOBATE C CUCTEMOM.

KaacchI-cyniHocTu

Kiaccei-cyminoctu  (entity classes) coaepkaT XpaHHUMYH HH(pOpPMAITUIO.
Onu wuMeroT HauOoJsblliee 3HAYEHHE [IJIs TI0JIb30BaTeNid, U TMOTOMY B HX
Ha3BaHUAX YaCTO HMCHOJB3YIOT TEPMHUHBI U3 NMpeAMETHOW oOsacTtu. OOBIYHO 1S
Ka)KJ0T0 KJIacca-CyIIHOCTH CO3/1al0T TabIuIly B 6a3e JaHHBIX.

YupapJsilonme KJIacchl

VYupasisrompe  kimaccel  (control classes) orBewaroT 33 KOOpPIWHAITUIO
NEUCTBUNA Jpyrux KiaccoB. OOBIMHO y KaXXIOr0 BapHaHTAa HCIOIb30BAHUS
UMEETCS OJIMH YIPABJISIIONIUN KJIACC, KOHTPOJMPYIONINN TMOCIEI0BATEIbHOCTD
COOBITHI 3TOr0 BapHaHTAa MCIOJIL30BAHMS. YTPABIAIONIMN KJIacC OTBEYAET 3a
KOOpJIMHAIIUIO, HO caM He HeceT B ce0e HUKaKON (DYHKIIMOHAIBLHOCTH, TaK Kak
OCTaJIbHBIE KJIACChI HE MOCHUIAIOT €My OOJIBIIIOTO KOJMYecTBa coodmeHuii. Bmecto
ATOTO OH CaM IOCBHUIAET MHOKECTBO COOOIICHUN. YTPaBJISIONMN KIIACC MPOCTO
JIeJIeTUPYET OTBETCTBEHHOCTh APYTMM Kiaccam, IO 3TOW MPUYUHE €ro YacTo
HA3bIBAIOT KJIACCOM-MEHEIKEPOM.

B cucreme moryr OBITh W JApyTHE YIPaBISIOMNAE KIACCHI, OOIIUE IS
HECKOJBKMX BApPHWAHTOB WCIOJB30BaHWA. Hampumep, Moker OBITh Ki1acc
SecurityManager (MeHemkep 0€30MacHOCTH), OTBEUAIONIMI 3a  KOHTPOJb
cOOBITHH, CBs3aHHBIX ¢ Oe3zomacHocThiO. Kiacc TransactionManager (MeHemxkep
TpaH3aKIMi) 3aHUMAETCAd  KOOpPJAWHAIIMEH  COOOIICHHUH, OTHOCSIIMXCS K
TpaH3aKIUsIM ¢ 0a30i AaHHBIX. MOTyT OBITh W JpPyrde MEHEIKEPhl IS
paboThl ¢ JAPYTUMH BJeMEHTaMu (YHKIIMOHUPOBAHMS CHUCTEMbI, TaKUMHU Kak
pa3JielIcHHe PEeCcypcoB, paclpeseiaeHHas o0paboTka JaHHBIX MM 00paboTka
OIINOOK.

[ToMuMO yHOMSIHYTBIX BBIIIE CTEPEOTHUIIOB MOXHO CO3/1aBaTb U CBOH
COOCTBEHHBIE.

ATpHOYTBI
ATpuOyT — 3TO 37€MEHT MH(OpPMAalMU, CBA3AHHBIM C KIacCOM. ATpPUOYTHI

XpaHAT UHKATICYTUPOBAaHHbIC TaHHBIC KIlacca.

Tak kak aTpuOyThl coAep)KaTCs BHYTPU KIJAcCa, OHU CKPBITHI OT JIPYTHX
KJIaCcCOB. B CBSI3M ¢ ATUM MOXET MOHAJOOUTHCA yKa3aTh, KAKHE KIACChI UMEIOT
NPaBO YHUTaTh M W3MEHATH aTpUOYTHl. DTO CBOWCTBO HA3bIBACTCS BUIMMOCTHIO
aTpuOyTa (attribute visibility).

Y arpulOyTra MOXXHO ONpEACTUTh YEThIpE BO3MOXKHBIX 3HAUYEHHUS ITOTO
napameTpa:

e Public (o0mmii, OTKpPBITHIN). ITO 3HAYECHUE BUTUMOCTH TIPEIIIOIAraeT,
4yTO aTpuOyT OyAeT BUAEH BCEMHU OCTalbHBIMHU KiaccaMu. JIr00oii kiacc
MOJKET TMPOCMOTPETh WJIM WU3MEHHUTH 3HaueHue aTpuOyrta. B cooTBeTcTBUH
¢ "ortaruedt UML o6memy arpuOyTy NpeamecTByeT 3HaK « + ».



ePrivate (3akpbIThiii, cekpeTHbIi). COOTBETCTBYIOIIMI aTpuOyT HE
BUJICH HHUKAaKUM JPYIMM KIJIacCOM. 3akpbIThidi aTpuOyT o0O0O03HauvaeTcs
3HAKOM « — » B COOTBETCTBUU ¢ HOoTaluern UML.

e Protected (3amumiennsbiit). Takoi aTpuOyT JOCTYNEH TOJIBKO CaMOMY
kjaccy u ero noromkaM. Hotaums UML s 3amuiieHHoro atpudyra — 310
3HAK « # ».

ePackage or Implementation (makerHsrit). [Ipeanonaraer, 4To JTaHHBII
aTpuOyT SBIIAETCS OOIIKMM, HO TOJBKO B Mpeesiax ero nakera. ITOT THI
BUJIMMOCTH HE 0003HAYAETCs] HUKAKUM CIICIIHAIbHBIM 3HAYKOM.

B o6mem cnyudae, atpuOyThl pPEKOMEHAYETCS JeNaTh 3aKPBITHIMU WM
3alMIIEHHBIMU. DTO MO3BOJISIET JIyUIlle KOHTPOJIUPOBATH CaM aTPUOYT U KOJI.

C mnoMomIbIO  3aKpBITOCTH WM 3alMIICHHOCTH  yAaeTcsl U30eXarTh
CUTYalluM, KOrJa 3Ha4eHHe aTpuOyTa W3MEHSETCS BCEMHU KJIACcCaMU CHUCTEMBI.
BmecTo »TOro jormka W3MEHEHHS arpuOyTa OyJeT 3akiioueHa B TOM JKE
KJlacce, YTO W caM JTOT aTpuOyT. 3ajaBacMble MapaMeTPbl BUIUMOCTH
TOBJIMSIOT HAa TCHEPUPYEMBIN KOJI.

Onepauun

Onepanuu  peanu3ylOT CBA3aHHOE C KjaccoM TmoBeacHue. Onepanus
BKJIIOYAET TPU YAaCTH — HMsI, MapaMeTpbl U THUI BO3BPAIlacMOT0 3HAYCHUSI.

[TapameTpbl — 3TO apryMeHTHI, MOJy4aeMble ONEpanuer «Ha BXonae». Tui
BO3BPAIIIAEMOI0 3HAYEHUS OTHOCUTCSA K PE3YJIbTATY JICUCTBUS OINECPALUU.

Ha nuarpamme kiaccoB MOXHO MOKa3blBaTh KaK HMMEHa OIEpaluii, TaKk U
MMEHAa oIepauuid BMECT€ C HX [apaMeTpaMH W THUIOM BO3BpallaeMOro
3HaueHusa. UToObl YMEHBIIUThH 3arpyXEHHOCTh JHUArpaMMBbI, TMOJIE3HO ObIBAET Ha
HEKOTOPBIX U3 HUX MOKAa3bIBaTh TOJIbKO UMEHA OINEpallrii, a HA APYTUX UX MOJHYIO
CUTHATYpYy.

B sa3pike UML onepanuy UMEIOT CIEAYIONTYI0 HOTAIUIO:

Umsa Onepayuu (apeymenm: mun OAHHLIX ap2yMeHmAa, ap2yMenm?2:mun
OaHHBIX apeyMenma?2,...): mun 6036paujaemo20 3Ha4yeHus.

Crenyet pacCMOTPETh YETHIPE PA3TUYHBIX TUIIA OTIEPAIUNA:

e Onepanyu peain3anny;

e Onepanuu ynpaBJICHHUS;

e Oniepanuu 10CTYyNa;

e BciomorarenbHbie ONepaluu.

Onepanuu peanuzanuu

Onepauun peanuzainuu (implementor operations) peajn3yrOT HEKOTOpbIE
OousHec-pyHKIMU. Takue ornepauud MOXKHO HAWTH, HCCIEays IUarpaMMbl
B3auMoOJieHcTBUs.  JluarpamMMmbl  3TOrO0 TUMAa (QOKYCHUPYIOTCI Ha OuW3HEC-
GYHKIUAX, U KOKI0€ COOOIIEHNE AUarpaMMbl, CKOpee BCEro, MOXHO COOTHECTH C
OIepalen pearn3auu.



Kaxmass omepanmsi peanu3anuu JODKHA OBITH JIETKO MPOCIEKHBAEMa 10
COOTBETCTBYIOIIIETO TpeOOBaHMsA. DTO [JOCTHTAeTCs Ha pa3IMYHBIX JTarax
MonenupoBanus. Omeparysi BBIBOAWTCS W3 COOOLICHMS Ha JUarpamme
B3aUMOJICUCTBHSA, COOOIICHHUS HUCXOMAT W3 MOAPOOHOTO OMHCAHUS IOTOKA
COOBITUH, KOTOpPBIA CO3MaeTCS Ha OCHOBE BapHaHTa HCIOJIb30BaHUS, a
NOCJIEZIHN — Ha OCHOBE TpeOoBaHW. B0O3MOXXHOCTH MPOCIEAUTH BCIO ITY
IETIOYKY  MO3BOJISIET TrapaHTUPOBaTh, YTO KaxkJoe TpeOoBaHHE OynaeT
peann3oBaHO B KOAE, a KaXIbld (QparMeHT Kojga peanu3yeT KaKoe-TO
TpeOOBaHUE.

Onepanuu ynpaBjeHusl

Onepauun ympasieHusl (manager operations) yIpaBISIOT CO3JaHUEM U
YHUYTOXKEHHEM OO0BEKTOB. B 3Ty Kareropwro mMmomajgal0T KOHCTPYKTOPBHI H
JECTPYKTOPHI KIIACCOB.

Onepanun gocryna

ATpuOyThl OOBIYHO OBIBAIOT 3aKPBITHIMU WM 3allMIIEHHbIMU. Tem He
MEHee, ApyrHe KiIacChl WHOTNA JOJDKHBI MPOCMATpPUBaTh WIM HM3MEHATH HX
3HaueHus. JJist 3TOro CymiecTBYIOT orepanuu aocTyna (access operations). Takoi
NOJXOJ JAaeT BO3MOXKHOCTh O€30MacHO HWHKANCYJIUPOBAaTh aTpUOYyThl BHYTPHU
KJIacca, 3alllUTHB MX OT APYIMX KJIacCOB, HO BCE K€ IO3BOJIIET OCYLIECTBUTH
K HUM KOHTpohupyeMmbiii noctyn. Co3nanue omnepanuii Get u Set (monydeHust u
M3MEHEHUs 3HaYeHMs) I KayKJI0To aTprOyTa Kilacca sIBJIsIeTCsl CTaHIapTOM.

BcnomoraresibHbIe onepannu

BcnomorarensabiMu  (helper operations) Ha3bIBalOTCS Takue ONEPAIMH
KJ1acca, KOTOpble HEOOXOIUMBI MY JJIS BHITIOJTHEHHS €r0 OTBETCTBEHHOCTEH, HO O
KOTOpPBIX JPYTH€ KJIAcChl HE JOJKHBI HHUYEro 3HaTh. OTO 3aKpBIThIE U
3allMIIEHHBIE ONepaIy Kiacca.

UtoOsl uIeHTU(DUIIMPOBATH OTIEPAIIMH, BBHITIOJIHUTE CIAEAYIOMINUE JEHCTBUS:

1. N3yuute JUarpaMMbl MIOCJICTIOBATEILHOCTH U
KOOTICpAaTUBHBIC JUarpaMMbl. boblllas dYacTh COOOIICHHWA Ha JTHX
quarpaMMax — SBJISICTCSl  ONEpalldsMH  peaau3aluu.  PedieKCHBHBIC
cooO1eHust OyyT BCIIOMOTaTeIbHBIMU OTIEPAIUSIMH.

2. Paccmotpure YIIPABIAIOLINE oIeparyu. Moxer
noTpeOoBaThCsA JOOABUTH KOHCTPYKTOPHI U AECTPYKTOPBI.
3. PaccmoTpute omepamuu pocryna. s kaxgoro arpuOyta

KJlacca, C KOTOPHIM JOJDKHBI OyayT paboTaTth Jpyrue KJacchl, HaJO
co3nath oneparuu Get u Set.

CBsa3u



Cesi3p  mpencTaBisieT COOOM  CEMAaHTUYECKYI0  B3aUMOCBS3b  MEXIY
kiaccamu. OHa J1aeT KJ1accy BO3MOXKHOCTh Y3HaBaTh 00 arpulyTax, omepanusix u
CBSI3AX Jpyroro kimacca. VHpIME ciioBamMH, 4TOOBI OAMH Kjacc MOT TIOCHIAaTh
cooOlIeHne IpyroMy Ha AMarpaMMme IMOCelI0BaTeIbHOCTH WM KOONEpaTHBHOMN
IrarpaMMme, MeX1y HUMU JIOJDKHA CYIIECTBOBATh CBS3b.

CylecTByIOT 4YeTblpe THUMa CBs3€il, KOTOpbIE MOTYT OBITh YCTAHOBIICHBI
MEXy KJIaCCaMU: acCOIMAlliH, 3aBUCUMOCTH, arperauy 1 00001eHHS.

Accouanuu
Accommarus (association) — 3T0 CEMaHTHYECKas CBs3b MEXAy kiaccamu. Mx
PUCYIOT Ha TUarpamMme KJIacCoB B BUJE€ OOBIKHOBEHHOH JIMHHH.

NewClass NewClass2

Puc. 10. Ca3p accomuanus

Acconpanuu MOTryT OBITh JBYHAIpaBICHHBIMU, KaK B IpUMEpPE, WIH
onHoHanpasneHHbIMU. Ha s3pike UML nByHanpaBieHHbIE aCCOLMALMN PUCYIOT B
BUJIE MPOCTOW JIMHUM O€3 CTPENIOK WIM CO CTpelKaMHu ¢ obenx ee cTopoH. Ha
OJIHOHANIPABJICHHOW  aCCOLMALMM  M300pa)kal0oT  TOJBKO  OJHY  CTPEIKY,
MOKAa3bIBAIOUIYIO €€ HAMpPaBJICHHUE.

HampaBnenue acconuanuu MOXHO — ONPEAENUTh, H3ydas JIHarpamMMmbl
MOCJIEZIOBATEIBbHOCTH M KOOINEpaTHUBHBbIE auarpamMMmbl. Ecian Bce cooOleHust Ha
HUX OTHPABJISIFOTCA TOJIBKO OJHUM KJIAaCCOM M IPUHUMAIOTCS TOJBKO JPYTUM
KJJaCCOM, HO HE Hao0OpOT, MEXIy OSTUMH KjJacCaMM HMEET MECTO
OJITHOHAIIpaBJI€HHAs CBsA3b. Ecinum XoTd Obl OAHO COOOIIEHHE OTIPABISETCA B
0OpaTHYIO CTOPOHY, aCCOIMALIMS JOJIKHA OBITH JBYHAIIPaBICHHOM.

Accommaniun  MoryT ObITh pediekCUBHBIMU. PedrekcuBHas accouuanus
Ipeanojaraer, 4YTo OJWH OJK3EMIUIp Kilacca B3aMMOACKHCTBYET C JpYyTrUMU
HK3EMIUISIPAMU 3TOTO e Kiacca.

3aBucumocT

Ces3u  3aBucumocTH (dependency) TakKe OTpaKarOT CBSI3b MEXKIY
KJIaCCAaMHM, HO OHHU BCErja OJIHOHANPABIICHbI M TOKAa3bIBAIOT, YTO OJIMH KJIACC
3aBUCUT OT OIpPEICICHUN, CIeJaHHbIX B JpyroMm. Hanpumep, kmacc A
UCIoap3yeT Metonbl kiacca B. Torma nmpu u3meHeHun kiacca B HeoOXxoaumo
MIPOM3BECTU COOTBETCTBYIOIIME U3MEHEHHUS B Kiacce A.

3aBUCUMOCTh HU300pa)kaeTcs IMyHKTHUPHON JHMHHUEH, MNpPOBEAECHHOW MEXIY
JBYMSI DJIEMEHTAMHM JHArpamMMbl, U CYUTAETCS, YTO DJIEMEHT, NPUBSI3AHHBIA K
KOHILYy CTPEJKH, 3aBUCUT OT JIEMEHTA, IPUBA3aHHOTO K HAYay 3TOM CTPEIIKHU.



NewClass NewClass2

Puc. 11. CBsa3b 3aBUCHUMOCTBD

[Ipu renepanuu Koaa sl 3TUX KIACCOB K HUM HE OynyT J00aBISATHCS HOBBIE
atpuOyThl. OnHako, OyayT co3JaHbl croenuuyecKue s s3bIKa OMepaTophl,
HEO0OXOAUMBIE JUISI TOJICPIKKH CBSI3H.

Arperanuu

Arperanuu (aggregations) MNpeACTaBIsAIOT co0oit Oosiee TecHyo (opmy
acconuanuu. Arperamusi — 3T0 CBSI3b MEXIY LIETbIM U €ro yacTthio. Hampumep, y
BaC MOXET ObITh KjlacC ABTOMOOWJIb, a Takke kjiacchl J[Burarens, [lokpeimku u
KJIacChl [IJIsi JIpyruX 4acted aBToMoOumis. B  pesynpraTe 00BEKT Kiacca
ABTOMOOWIIb OYyJET COCTOSTh M3 00BEKTa Kiacca /[Burarens, 4eTblpeX OOBEKTOB
[Tokpeimiek W T. A. Arperanuyd BU3YAIM3UPYIOT B BHJC JIMHUA C POMOUKOM Y
KJ1acca, SIBIISIOIIETOCS 1EJIbIM:

Whole Part

Puc. 11. Cs3sp arperanus

B nononnenme k mpocroit arperaniui UML BBOmuT Oosiee CHIIBHYIO
Pa3HOBUIHOCTh arperaiuy, Ha3bIBAEMYIO KOMITO3ULIEM. CornacHo
KOMITO3UIIMHM, OOBEKT-4aCTh MOXKET MPUHAJICKATh TOJIBKO €IMHCTBEHHOMY
LEJIOMY, M, KPOME TOTO, KaK MIPaBWJIO, >KU3HEHHBIM LHMKJ YaCTEWd COBMAAACT C
IUKJIOM LI€JIOrO: OHU KUBYT U YMHUPAIOT BMecTe ¢ HUM. JIro0oe yaaneHue 1eaoro
pacpoCTPAHSIETCS HA €r0 YaCTH.

Takoe KackagHOE YJIAJICHUE HEPEIKO pacCMaTpUBAETCAd KaK 4acTh
ONpPEACIICHUs arperaiuy, OJHAKO OHO BCErja MOoApa3yMEBAETCA B TOM Clyyae,
KOTJ]Ja MHO>XECTBEHHOCTh POJIM cOcTaBisieT 1..1; Hampumep, €clii HEOOXOJIUMO
yaanuth Kirenra, To 3T0 yaajlieHue JOJKHO paclpOCTPaHUThCS U Ha 3akasbl (U, B
CBOIO o4epenb, Ha CTpOKM 3aKasa).

0000menunst (HacaenoBanue)

O06o001meHue (HaciIenoBaHNue) - 3TO OTHOIIEHUE TUIA OOIee-4aCTHOE MEXKIY
anemeHTamu Mozenmu. C momorisio 0000meHuii (generalization) moka3bIBaIOT
CBSI3M HACIICOBAaHUS MEXKIY JIBYMS KJIacCaMHU. bBOJIBIMUHCTBO OOBEKTHO-



OPUEHTHUPOBAHHBIX  S3BIKOB  HEMOCPEACTBEHHO TOJIEPKUBAIOT  KOHIICTIIIHIO
HacienoBanus. OHa TIO3BOJISIET OJHOMY KJlacCy HacJelIOBaTh BCE AaTpPUOYTHI,
olepalii U CBs3M Jpyroro. HacrmenoBaHwe MakeToB O3HAYaeT, YTO B MaKeTe-
HACJICMHUKE BCE CYNIHOCTH TMaKeTa-Mpeaka OyayT BHIHBI O] CBOUMH
COOCTBEHHBIMM  HWMeHaMu  (T.€.  MPOCTPaHCTBA HUMEH  OOBEIUHSIOTCS).
HacnenoBaHue moka3piBacTCs CIUIONIHON JIMHUEH, UAYIIEH OT Kiacca-moToMKa K
knaccy-nipenaky (B repmuroioruu OOII - oT moToMka K MpeaKy, OT ChIHA K OTILY,
WM OT Tojakiacca K cymepkiaccy). Co cTtopoHbl Oosiee 0oOImIEro 3JIeMeHTa
pucyeTcsi O0JIbIION MONBIN TPEYTOJIbHUK.

Bulamoresal nons30eaTEN:

s

Alpec
Tenediox
PerCToalmosssi HoweD
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T
| |

YTateny HWTaTeRs C NPABOM BHHOCE

Npwest & wimarem NEMERTY BPEUEHHOND NOALI0REHNS
MakCHMANEHOR BIEMA NORLI032HIS

Z
Corpyarn Gfinmorem Crynest

Oren Qaxynerer
Tenedsox oTfena Jouiawmni anpec

Puc. 12. Tlpumep cBs3u Hacae10BaHNE

[ToMumo HacnmemyeMbIX, KaXAbld TMOAKIACC HMEET CBOM COOCTBEHHBIC
YHUKaJIbHBIE aTpUOYThI, ONEPALIMU U CBS3H.

MHO0XeCTBEHHOCTDh

MHuoxectBeHHOCTh  (multiplicity) moka3bIBaeT, CKOJIBKO  3K3EMIUISIPOB
OJTHOTO KJlacca B3aMMOJEHCTBYIOT C TIOMOLIBIO JTOM CBSI3U C OJHUM
HK3EMIUISIPOM JPYToro Kjiacca B JaHHBIA MOMEHT BPEMEHHU.

Hampumep, npu  pa3paboTke  CHUCTEMBI  pETUCTpalid  KypCcOB B
YHUBEPCUTETE MOXXHO ormpenenuTh kiacckl Course (Kypc) u Student (cTyaeHT).
Mexly HUIMH YCTaHOBJIEHA CBSI3b: Y KYPCOB MOTYT OBITh CTYJI€HTHI, a y CTY/ICHTOB
— Kypchl. Bonpockl, Ha KOTOPBIN AOJKEH OTBETUTH IMapaMeTP MHOKECTBEHHOCTH:
«CKOJBKO KYypCOB CTYAEHT MOXET Iocenarb B JaHHBIA MOMEHT? CKOJIBKO
CTYJEHTOB MOKET 3a pa3 MNOCeIaTh OJUH KypcC?»



Tak kak MHOXXECTBEHHOCTh JaeT OTBeT Ha o00a 3T Bompoca, e¢
WHJIMKATOPbl YCTAHABJIMBAIOTCA Ha OOOMX KOHIIAX JIMHUM CBs3U. B mpumepe
pETUCTpallMd KypCOB Mbl PEIIMJIM, YTO OJWH CTYJEHT MOXET MOCENaTh OT
HYJISI 70 4YeThIpeX KypcoB, a OJUH Kypc MoryT ciaymate ot 0 mgo 20
CTYJCHTOB.

B s3pike UML 1puHATBH omnpenelieHHbIE HOTAlMM JiJIT  0003HAYEHUS
MHO>KECTBEHHOCTH.

Tabmamma 1 - O603HaYeHNS MHOKECTBEHHOCTH cBsizer B UML

MuoxkecrBennocrs Buasiemie
0..* Homb uim 6osmine
1% O uu wim Gounbine
0..1 Houm wim oauu
1..1 (cokpamennas 3anucn: 1) Posno oaun

HNmena cBsizei

CB431 MOXKHO YTOYHHUTH C MTOMOIIBI0 UMEH CBSI3€M WJIM POJIEBBIX UMEH. UMs
CBSI3U — 3TO OOBIYHO TJIAaroJl WJIW TJarojibHas (ppasza, omuchIBaroIias, 3a4yeM OHa
Hy’)kHa. Hanpumep, Mmexnay kmaccom Person (uenoBek) u kiaccom Company
(KoMITaHMs1) MOKET CYIIECTBOBaTh accoruaius. MoKHO 3aJaTh B CBSI3U C ITUM
BOIIPOC, SIBISIETCSI JIM OOBEKT Kiacca Person KIMEHTOM KOMMAHUHU, €€
COTPYIHHUKOM WM BiaaenblieM? UToOBI ompeneluTh 3TO, ACCOIMAIMIO MOXKHO
Ha3BaTh «employs» (HaHUMaeT):

Employs —
Company Person

Puc. 13. IIpumep nmen cBsizeit

Pon

PoneBble MMeHa MPUMEHSIOT B CBSI3SIX acCOIMAIlMU WJIM arperanyud BMECTO
MMEH JUIsl OTIMCAHUSI TOTO, 3a4€M STU CBSI3U HYXKHBI. Bo3Bparmiasich k mpumepy ¢
kiaccamu Person u Company, MOXKHO cKa3aTh, 4TO Kjacc Person urpaer poib
cotpyauuka kiacca Company. PoneBble uMeHa — 3TO OOBIYHO HMMEHa
CYIIECTBUTEIbHBIC WM OCHOBaHHbIE Ha HHMX (pa3bl, HX TMOKa3bIBAIOT Ha
qyuarpaMMe psIoM  C  KJIacCOM, WIPalolMM COOTBETCTBYIOMIYIO posib. Kak
MpPaBWJIO, TMOJIB3YIOTCSI WM POJIEBBIM HMMEHEM, WJIHM HMEHEM CBSA3U, HO HE
oboumu cpazy. Kak u nMeHa cBsizeid, pojieBbie UMEHA HE 00sI3aTebHBI, UX JIAIOT,
TOJIBKO €CIIU LIEJIb CBSI3U HEe oueBHIHA. [Ipumep poselt TpuBOIUTCS HUXKE:



+Employer +Employee

Company Person

Puc. 14. [Ipumep poneit cBs3eit

ITaket. MexaHu3M NaKeTOB

B koHTekcTe AmarpaMm KjaccoB, MAKET - 3TO BMECTUJIMIIE JJISI HEKOTOPOTO
Habopa KJIacCOB M JpYrux makeToB. [lakeT sABISETCS CaMOCTOSITEIIBHBIM
MIPOCTPAHCTBOM UMEH.

Package

Puc. 15. O6o3nauenue makera 8 UML

B UML Her kakux-nuO0O OrpaHHYEHUN Ha TMpaBUjia, IO KOTOPBIM
pa3pabOTYUKH MOTYT WM JIOJDKHBI TPYNNHMPOBaTh Kiacchl B makerbl. Ho ecTh
HEKOTOpPBIE CTaHAAPTHBIEC CIy4Yad, KOrJa Takas rpyNIUpOBKa yMECTHA, HAIPUMED,
TECHO B3aMMOJCHCTBYIOIINE KJIACcChl, WU Oosiee OOmuMK ciydail - pa3OueHue
CUCTEMBI Ha ITOJCUCTEMBI.

[TakeT ¢pu3nyecKu COAEPKUT CYLIHOCTH, ONPE/ICICHHbIEC B HEM (TOBOPSAT, UTO
"CYIIHOCTU TIpUHAJIekKAT MakeTy'"). DTO O03HAYAET, YTO €ClIU OyJIeT YHHUTOXKEH
HaKeT, TO OyAYT YHUUYTOXKEHO U BCE €r0 COACPKUMOE.

CyuiecTByeT HECKOJIbKO Hau0ojiee PacnpoCTPAHEHHBIX MOAXOA0B K
rpynmnupoBKe.

Bo-miepBbIX, MOXHO TPyNIUPOBATh HMX MO CTepeoTuny. B Takom ciydae
MOJIy9aeTCsl OAMH TMMaKeT ¢ KIACCaMU-CYIIHOCTSMH, OJWH C TPaHUIHBIMU
KJIacCaMH, OJMH C YMPaBISIOUIUMH KjacCaMH M T.JA. OTOT TOIXOJ MOXKET
OBITh TOJIE3€H C TOYKH 3PEHHS Pa3MEIICHHS TOTOBOW CHCTEMBI, TOCKOJIBKY BCE
HaXOJIAIIUECS Ha KIUSCHTCKUX MallMHaX MOTPAaHWYHBIC KJIACCHI YK€ OKA3bIBAFOTCS
B OJIHOM ITaKeTe.

Hpyro#i moaxon 3akiroyaercss B OOBEIMHEHHWH  KIJIACCOB IO  HX
dbynkuuonampbHocTH. Hampumep, B makere Security (6€30macHOCTh) comepkaTcs
BCE KJIACChI, OTBEHYANONIME 3a OE30MacHOCTh MPUIOXKEHUs. B Takom cmydae
Ipyrue makeThl MOTryT HasbiBaTbecss Employee Maintenance (Pabora ¢
corpynaukamu), Reporting (IloagroroBka otuetoB) u Error Handling (O6paboTka
omn6ok). IIpeumymiecTBO 3TOro MOAXOJa 3aKJIIOYAETCS B BO3MOXKHOCTHU
MOBTOPHOTO MCIOJIb30BAHUS.



MexaHu3M MMakeToB MPUMEHUM K JIFOOBIM 3JIEMEHTaM MOJIENH, a HEe TOJbKO K
kiaccaM. Eciam  ang  rpynnupoBKH  KJIACCOB  HE HMCIIOJIB30BaTh HEKOTOPbHIE
HBPUCTUKHA, TO OHA CTAHOBUTCS MpPOU3BOJIbHON. OnHAa W3 HHUX, KOTOpas B
OCHOBHOM uctnonb3yetcss B UML, — 310 3aBUCHUMOCTb. 3aBUCUMOCThH MEXKIY ABYMS
MakeTaMH CYUIECTBYET B TOM CIy4yae, €CIM MEXIy JIOObIMU ABYMs KilaccaMu
B MTaKeTaxX CYIIECTBYET JII00asi 3aBUCHUMOCTb.

Takum o00pa3om, nuarpaMma MaKeTOB MPEACTABISIET CO0O0M auarpammy,
COJIEpKAIIlYI0 IMAKEThl KJIACCOB M 3aBHCHUMOCTH MeExJ1y HUMHU. CTporo rosops,
NAKEeTbl U 3aBUCHMOCTHU SIBJISIOTCA 3JIEMEHTAMH JHAarpaMMbl KJIACcCOB, TO €CTh
Juarpamma MmakeToB — 3T0 popma IuarpaMMbl KJIacCoB.

: | Entities

Boundaries

Control

Puc. 16. Ilpumep nuarpammbl NakeTOB

3aBUCUMOCTh MEXIy JBYMs DJIEMEHTaMH MMEET MECTO B TOM CiIydae, €Ciu
U3MEHEHHUSI B OIpENeJeHHH OJHOTO DJJeMEHTa MOTYT TIOBJIeYh 3a COOOM
W3MCHEHHUS B ApyroMm. UTo KacaeTcs KJIaccOB, TO MPHYMHBI IS 3aBUCHMOCTEH
MOTYT OBITh CAMBIMU Pa3HBIMH:

e OJIVH KJIACC MOCHIJIAET COOOIICHNE APYTOMY;
¢ OJIMH KJIACC BKJIFOYAET YacTh NAaHHBIX JPYTroro Kiacca; OJWH KJIacc
UCTIONB3YET IPYroi B KAUECTBE MapaMeTpa OmepaIim.

Ecnu xnacc mMensieT cBoil mHTepdeiic, To at000e coolleHrne, KOTopoe OH
MOCHIJIAET, MOXKET YTPATUTh CBOIO CHUITY.

[TakeTsl HE MAOT OTBETa Ha BOMPOC, KaKMM OOpPa3oM MOXKHO YMEHBIIUTH
KOJIMYECTBO 3aBUCHUMOCTEH B Balllell CHUCTEME, OJHAKO OHU TMOMOTAIOT BBIICITUTH
9T 3aBHCUMOCTH, a MOCJI€ TOTO, KaK OHM BCE OKAXYTCS HAa BUY, OCTACTCS TOJIBKO
nopaboTaTh HAJ CHIDKEHHEM UX KoJudecTBa. JlmarpaMMbl MaKeTOB MOXHO
CUMTATh OCHOBHBIM CPEIACTBOM YIPABJICHHUS OOIIEH CTPYKTYpOH CUCTEMBI.

[TakeTsl SBISAIOTCS JKU3HEHHO HEOOXOJMMBIM CPEICTBOM IS  OOJIBIIUX
npoekToB. WX clemyer WuCHoNb30BaTh B TEX CIydasxX, KOIja JaudarpaMmma
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KJIaCCOB, OXBaThIBAIOIlasi BCKO CHUCTEMY B 1I€IOM U pa3MeEIlICHHAas Ha
€MHCTBEHHOM JincTe Oymaru popmaTta A4, CTAHOBUTCS HEUYUTAEMOM.

J{narpaMmbl COCTOHUH

JluarpaMmbl  COCTOSIHUM ~ ONPENEISIIOT BCE BO3MOXKHBIE COCTOSIHMSI, B
KOTOPBIX MOYKET HAXOJIUTHCS KOHKPETHBIM OOBEKT, a TaKK€ IPOLECC CMEHbI
COCTOSIHMM OOBEKTa B pe3ysIbTaTe€ HACTYIUIEHHUS HEKOTOPBIX COOBITHIA.

CymectByer MHOro (opm auarpaMm  COCTOSHUM, HE3HAYUTENIBHO
OTIMYAIOLIUXCS JPYT OT Apyra CEMaHTHUKOM.

Ha nuarpamme nMerorcs iBa CELMANIBHBIX COCTOSIHUS — HadajbHOE (start) u
KoHeuHoe (stop). HauanmbHOe CcOCTOSIHME BBIJEJICHO YEPHOM TOYKOW, OHO
COOTBETCTBYET COCTOSIHUIO OOBEKTa, KOrJa OH TOJBKO YTO OBLI CO3JaH.
KoneuHoe cocTostHue 0003Ha4yaeTcsi 4YEepHOM TOYKOM B O€IOM KpYXKKE, OHO
COOTBETCTBYET  COCTOSIHUIO  OOBEKTa  HEMOCPEICTBEHHO  Mepes  €ro
yHUUTOXEeHueM. Ha nuarpamme coCTOSTHUM MOKET OBITh OJHO U TOJIBKO OJIHO
HayaJbHOE COCTOSIHME. B TO ke Bpemsi, MOXET OBITh CTOJBKO KOHEYHBIX
COCTOSIHUM, CKOJIBKO BaM HYXKHO, WJM HX MOXeT He ObiTh BooOme. Korma
OOBEKT HAXOJIUTCA B KAKOM-TO KOHKPETHOM COCTOSIHUM, MOTYT BBIIOJHATHCS
pasnuunble npoueccsl. [Ipouecchl, mpoucxoasmue, Kornaa o0beKT HaXOJUTCs B
OTIpPE/IENIEHHOM COCTOSIHUM, Ha3bIBAIOTCS JEWCTBUAMH (actions).

C cocrossHMEM MOXHO CBSA3BIBaTh JAaHHBIC IISITU THUIOB: JESATEIBHOCTD,
BXOJIHOE JEMCTBHE, BBIXOJHOE NEHCTBUE, COOBITHE U HMCTOPUS COCTOSHUS.

JlesiTeIBHOCTD

HesitenpbHOCTBIO (activity) Ha3bIBaeTCS TOBEACHHE, pean3yeMoe 0ObEKTOM,
MOKa OH HaXOJMUTCS B JAHHOM COCTOSIHMH. JlesSTEeNbHOCTh — 3TO MpEphIBAEMOE
noBezieHue. OHO MOXKET BBITIOJIHATHCS JIO CBOETO 3aBEPIICHHS, TMOKa OOBEKT
HAaXOJUTCS B JAHHOM COCTOSHHUH, WU MOXET OBITh MPEpBaHO TEPEXOJA0M
o0BeKTa B JApyroe coctosiHue. JlesTeNnbHOCTh H300pa)Kal0T BHYTPU Camoro
COCTOSIHUSL, €/ JTOJDKHO MPEIIECTBOBATh CJIOBO do (Z1e51aTh) U JBOETOYME.

BxoaHoe aeiicTrBue

BxoansiM geiicTBueM (entry action) Ha3bIBaeTCsl IOBEIECHUE, KOTOPOE
BBITIOJTHSICTCSI, KOTJ]a O0OBEKT MEPEXOJUT B JaHHOE cocTosiHue. JlaHHOe NeicTBhe
OCYIIECTBIISIETCS HE TIOCJIE TOT0, KaK 00BEKT MEepeIies B 3T0 COCTOSIHUE, a, CKOpee,
KaK 4acTh ITOr0 Tmepexojaa. B oTiauume oT AesITeIbHOCTH, BXOJHOE JCHCTBUE
paccMmaTpuBaeTcsl Kak HempepbiBaeMoe. BxonHoe NelCcTBUE TakKe IMOKa3bIBAIOT
BHYTPU COCTOSIHUS, €My IPEAIIECTBYET CIOBO entry (BXOM) U JBOECTOUHE.

BbixoaHoe geiictBue
Brixonmnoe neiictBue (exit action) momoO6HO BxomHOMY. OJHAKO, OHO
OCYIIECTBJISIETCS. KaK COCTaBHAs dYacTh IIporecca BhIXOAAa W3 JIAHHOTO

4



coctostHusl. OHO SIBISIETCS YacThiO Mpolecca Takoro nepexonaa. Kak um BxonHoe,
BBIXOJTHOE JIEWCTBHE SIBIISIETCS] HEMPEPHIBAEMBIM.

BrixonHoe aeiicTBue M300pa)al0T BHYTPH COCTOSIHUSI, €My MpPEAIIECTBYET
CJIOBO €Xit (BBIXO/) U JIBOCTOUHE.

[loBenenue oOBEKTa BO BpeMs JIEATEIBLHOCTH, MPU BXOIHBIX M BBIXOJIHBIX
NENUCTBUSX MOKET BKJIIOYATh OTIIPaBKY COOBITHS Apyromy o0BekTy. B »sTOoM
cllydae OINHCAHUIO JEATEIbHOCTH, BXOJHOTO JCHCTBUS WM  BBIXOJIHOTO
JNEUCTBUS NMPEAUIECTBYET 3HAK « 7 ».

CooTBeTCTBYyIOIIAs CTPOKA HA AUArpaMMe BBITJISIIUT Kak

Do: Mlenv. Cobvimue (Apeymenmot)

3nece llenp — 3T0 00BEKT, momy4aromuii coObitre, CoOBITHE — 3TO
MOChUIAEMOE COOOIICHUE, a APryMEHTHI SIBISIOTCA MapaMeTpaMU IMOCHUIAEMOTO
COOOIIEHUS.

JIeATeIbHOCTh MOXET TAaK)K€ BBINOJHATBCA B PE3yJIbTaTe€ MOJIYYEHUS
O0OBEKTOM HEKOTOpOTro coObiTHs. [Ipu moNy4eHMHM HEKOTOpPOro COOBITHS
BBITIOJTHSIETCS ONPEEICHHAS IESITENbHOCTD.

[Tepexonom (Transition) Ha3zbIBaeTCsl MEPEMEIICHUE U3 OJIHOTO COCTOSHUS B
npyroe. COBOKYIHOCTh TIEPEXOJOB JMAarpaMMbl TOKa3bIBA€T, KaK OOBEKT
MOXET TIEpEMEIIAThCsl MEXIAYy CBOMMHU cocTossHUAMH. Ha aumarpamme Bce
nepexoabl U300paKaroT B BHJIE CTPEJIKH, HAUMHAIONICHCS Ha TEpPBOHAYAIHLHOM
COCTOSIHUU Y 3aKaHUYMBAIOILIECUCS TTOCIICTYIOIIHNM.

[lepexoapl MOTYT ObITH peduieKCUBHBIMUA. OOBEKT MOXKET MEPEUTH B TO XKe
COCTOSIHME, B KOTOPOM OH B HACTOSAIIUA MOMEHT HaxoauTcsa. PedrexcuBHbie
nepexo/ibl M300pakaloT B BUJAE CTPEJIKH, HAUMHAIOIICHUCS W 3aBEpIIAONICiics Ha
OJIHOM U TOM K€ COCTOSTHUU.

Y nepexona cymiecTByeT HECKOJIbKO crenudukanuii. OHU BKIHOYAIOT
COOBITHSI, apryMEHTBI, OTpaXJaloIIMe YCIOBUSA, JEUCTBUS U TOCHUIAEMbIC
COOBITHS.

CoObIiTUA

CoObiTHe (event) — 3TO TO, YTO BBI3BIBACT MEPEXOJ M3 OJHOTO COCTOSHUSA B
napyroe. CoObITHE pa3MeIaT Ha TarpaMMe BAOJb JIMHUH ITepexo/ia.

Ha muarpamme mnis otoOpa)xeHusi COOBITHS MOKHO HCIIOJIB30BaTh KaK UM
orepaiuy, Tak U O0buHYyIO (pa3y.

BoAbIMHCTBO TIEPEX0J0B MOJDKHBI MUMETh COOBITHS, TaK KaK MMEHHO OHH,
MPEXJIe BCETO, 3aCTABJISIIOT MEPEXOJ OCYIECTBUTHCSI. TeM He MeHee, ObIBAIOT U
aBTOMATHUYCCKUE TepeXoJibl, HE HMerImme coObIThil. Ilpu »ToM 00BEKT cam
NepeMeIaeTcsl U3 OJHOTO COCTOSHHUS B APYro€ CO CKOPOCTHIO, TO3BOJISIOMICH
OCYIICCTBUTHCS BXOAHBIM JECHCTBUSM, IEATEILHOCTH U BBIXOIHBIM JICHCTBHUSIM.

Orpaxaawmmue ycjaoBust



Orpaxnatomue ycnmoBus (guard conditions) ompenemnsitoT, Korja Mepexo
MOJXET, a KOrJa HE MOXET OCYIIECTBUTHCA. B MpPOTUBHOM cilydae mepexoj| He
OCYIIECTBUTCA.

Orpaxnaromuye ycIoOBUS H300paKaloT Ha JuarpaMMe BIOJIb JIMHUHU
Tepexo/1a Mocjae UMEHHU COOBITHS, 3aK/IF0Uasi UX B KBaJpaTHbIC CKOOKH.

Orpaxnmaromue ycloBUS  3ajgaBaTh  HeoOs3arenpbHO. OpHaKo — eciu
CYIIECTBYET  HECKOJIBKO  aBTOMATHYECKMX  IEPEXOJOB M3  COCTOSHWSI,
HEOOXOMMO ONpEICIUTh JJIS HUX B3aMMHO WCKIIOYAIOIIAE OTPAXKIAIOIIUE
YCIIOBUS. DTO TOMOXET YUTATEII0 JUarpaMMbl MOHSTH, KaKOW IMyTh IEpexoja
OyaeT aBTOMaTHYECKH BBHIOpaH.

HeiictBue

JlefictBueM (action), Kak YK€ TOBOPHWIIOCH, SBISIETCS HENPEpPhIBAEMOE
MOBEJICHUE, OCYIIECTBISIONICECS KaK 4acTh Iepexojaa. BXomHble M BBIXOJIHbBIC
JEUCTBUSL TIOKA3bIBAIOT BHYTPHU COCTOSIHUM, MOCKOJIBKY OHU ONPEACINSIIOT, YTO
MPOUCXOJUT, KOTJa OOBEKT BXOAMWT WJIM BBIXOAUT M3 HEro. boibllyio 4YacTh
JNEeUCTBUM, OJHAKO, H300pakaloT BIOJIb JMHUM TEpexojia, TaK KaK OHU HE
JIOJKHBI OCYIIECTBIISITHCS P BXOJIE€ UITU BBIXOJI€ U3 COCTOSIHUS.

JleiicTBue pPHUCYIOT BIOJIb JMHUM TIEpPEX0ja IOCIE HMEHU COOBITHS, €My
MPEAIIECTBYET KOCast yepTa.

CobObiTHe WM JCHCTBME MOTYT OBITH TOBEACHHEM BHYTPH OOBEKTa, a
MOTYT TPEACTABISATh COOOM COOOIIEHHE, MOChUIAeMOEe JIpyromy o0beKTy. Eciu
COOBITHE WM JCHCTBUE TOCBUIACTCS JpyromMy oOOBEKTy, TIepell HUM Ha
JyarpaMMe MoMenaroT 3HaK « ™ ».

CHATWE AsHer
[oTpyuaTensHBIR Ganaxc]

OTKpBIT i MNpeeslWeHWe KpeauTa \]
] entry: BEpeMeHHo 3aMopo3UTE cUeT
KnueHT Tpebyet Brnag geHer do: MNocnate yeejoMNeHne KNWeHTy
3aKpbITh cyeT / [nonoxTensHBIA .E_:tlt. Fasmopo3uTe cueTt
BanaHc)

CoxpaHnTe gary
33KPLITHA CYeTa

{
Mpoeepka GanaHca
( SaKpIT [oTpHUaTENEHBIA GanaHe
entry: Bugate B TeyeHve Gonee 30 gHen)

KPeAWTHYIO KapTy

Puc. 17. [Ipumep nuarpaMmbl COCTOSHUI

JlnarpaMmbl COCTOSIHUM HE HAAO CO34aBaTh Uil KaXJIOro Kiacca, OHHU
MPUMEHSIIOTCSI TOJIBKO B CJOXKHBIX clydasX. Eciaum 0O0BEKT Kjacca MOXKET



CymeCTBOBaTb B HCCKOJIBKUX COCTOAHUAX M B KaAKIAOM M3 HHUX BCIACT cebs
IMo-pasHoMy, AJIs1 HCTO MOXKET HOTpC6OBaTBCSI TaKasg auarpamMma.

JluarpaMmMbl pa3MeleHust

Juarpamma pasmemienust (deployment diagram) oTpakaeT dusznueckue
B3aMMOCBSI3M  MEXAY MPOrpaMMHBIMA M  allapaTHBIMM  KOMIIOHEHTaMU
cucteMbl. OHa SBJISETCS XOPOIIMM CPEJACTBOM [UJIi TOTO, YTOOBI IMOKa3aTh
MapHipyThl IepeMenieHusi OOBEKTOB U KOMIIOHEHTOB B  paclpeieieHHON
CUCTEME.

Kaxnprii  y3en Ha auarpaMMe pas3MeIEHUsS MPEACTaBIsIET  coOoi
HEKOTOPBIA THUIl BBIYUCIUTEIBHOTO YCTPOWCTBA — B OOJBIIMHCTBE CIIy4aes,
4acTh amnmaparypbl. JTa ammaparypa MOXKET OBITh MPOCTHIM YCTPONCTBOM WU
JATYUKOM, a MOXKET OBbITh U MAUHPpETMOM.

Jlmarpamma pasmeleHusi MoKas3biBaeT (PU3MUECKOoe paclojOXKEHHE CETH U
MECTOHAXOXJACHUE B HEW Pa3IMUHBIX KOMIIOHEHTOB.

Banking Database
Server

Oracle Server
<<LAN>>

Regional
ATM Server

Printer

ATMServer.exe
<<Private Network>>

<<Private Network>>

125 First St. 459 EIm St.
ATM ATM
ATMClient.exe ATMClientexe

Puc. 18. IIpumep nuarpammsel pa3MeIIeHUs

HuarpamMma  pa3MEIIEHHs  UCIOJb3YyeTCS ~ MEHEDKEPOM  IIPOEKTa,
MOJIb30BATENSIMU, APXUTEKTOPOM CHUCTEMbl U JKCILUTYyaTallMOHHBIM IEPCOHAIIOM,
4yTOOBl TOHATH (PU3UUYECKOE pPa3MEIIEHUE CHUCTEMbl U pACIOJIOKEHUE €€
OTJIEIBHBIX MOJICUCTEM.

JAnarpamMmbl KOMIIOHEHTOB
JlnarpaMMbl  KOMIIOHEHTOB IOKA3bIBAaKOT, KaK BBIVIIAAT MOJEIb HA
¢buznyeckom ypoBHe. Ha Hux wu300pakeHbl KOMIIOHEHTBHI MPOrPAMMHOIO



oOecrieueHuss M CBsI3U Mexay HUMHU. [Ipyn 3TOM Ha Takoil AuMarpaMMe BBIICIISIOT
JIBa TUIAa KOMIIOHEHTOB: UCIIOJIHAEMbIE KOMIIOHEHThI U OMOIMOTEKH KOJ1a.

Kaxnprii knacc mojenu (Miau MOJCUCTEMa) NpeoOpa3yeTcsi B KOMIIOHEHT
ucxogHoro kona. Ilocnme co3manust OHM cpa3zy [00aBISAIOTCA K JAuarpamme
KOMITOHEHTOB. MexX1y OTAENbHBIMA KOMIIOHEHTaMU H300pa)aroT 3aBUCHUMOCTH,
COOTBETCTBYIOIIUE 3aBUCUMOCTSIM Ha J3Tale KOMIWIALMM WU BBITIOJHEHUS
POTPaMMBI.

ATM exe
5.,‘ Cash Dispenser
Card Reader - e
- &
k="
“"\.
A >~ ATMScreen Ii,
Card Reader +~ * \
i
CasH Dispenser
7
ATM Screefi

Puc. 19. [Ipumep quarpaMmMbl KOMIIOHEHTOB

JlnarpaMmbl KOMIIOHEHTOB IPUMEHSIOTCS TEMU YYaCTHUKAMH IIPOEKTA, KTO
OTBEUYACT 3a KOMIIWLALMIO cucTembl. M3 Hee BUIHO, B KaKOM MOPSAKE HAAO
KOMITWJINPOBaTh KOMIIOHEHTBI, A TAaKX€ KaKUE€ HCIOJIHIEMbIE KOMIIOHEHTBI
OynyT co3manbl cuctemoid. Ha Takoil amarpamMMe TMOKa3aHO COOTBETCTBHUE
KJIACCOB pE€aJM30BaHHbIM KOMIOHeHTamM. OHa HyXHa TaMm, TJ€ HaYMHAETCS
reHepanus Koja.

O0beauHeHne TMArpaMM KOMIIOHEHTOB U Pa3BePThIBAHUA

B HekoTOpBIX cilyyasx IOMyCKaeTcsl pa3MeniaTh JuarpaMMy KOMIIOHEHTOB Ha
qyarpaMMe pasBepThIBAHUA. OJTO TIO3BOJIIET IOKa3aTh KaKUe KOMITOHEHTHI
BBITIOJTHSIFOTCS 1 HA KaKUX y3J1ax.

4. Tlopsiiok BHINOJHEHHsI PpadoThI
1.13y4nTh TEOpETUUECKUN MaTepUal.
2IlocTpoiiTe AuMarpaMmy BapUaHTOB MCIOJIb30BAaHMS JJII BHIOpAHHOM
MH(OPMAIIMOHHOW CUCTEMBI.
3.BeInonHATE peanu3anyi0 BapUaHTOB MCIIOJNB30BAHUS B TEPMHUHAX
B3aMMOJICUCTBYIOIUX OOBEKTOB M TMPEACTABISIONIYI0 CcOo00il  Habop
JAarpaMm:



e [uarpamMM KJIaCCOB, PEAN3YIOLIMX BapUAHT HCIIOJIb30BaHNU;

eMarpaMM B3aUMOJAEWUCTBHs (AMAarpaMM IIOCJIENOBAaTENbHOCTH U
KOOTIEPAaTUBHBIX JUArpamMMm), OTPaKaloOIIMX B3aHMMOJCHCTBHE OOBEKTOB B
IIPOLIECCE Pean3allii BApUaHTa UCIIOJIb30BaAHUS.

4, PaznenuTe Ki1accel 1o makeTaM HCIIOIB3YH0 OJMH U3 MEXaHW3M
pa3zOueHusl.

S. [TocTpoiiTe muarpaMMmy COCTOSIHUM IS KOHKPETHBIX OOBEKTOB
UH(GOPMAITMOHHON CHCTEMBI.

6. [TocTpouTe OTYET, BKIIOYAIONIMK BCE IIOJYYECHHBIE YPOBHU
MOJIEH, ONMcaHue QYHKIIMOHAIbHBIX OJIOKOB, TOTOKOB JaHHBIX, XPaHWJIUIIL
Y BHEIIHUX 0OBEKTOB.

5. Conepxkanue oT4eTa
B oTdere crienyer yka3ars:
1. [ens paboThI

2. Brenenue

3. [IporpammHo-anmapaTHble  CpPEJCTBa, HCMOJb3yEeMbIE MpHU
BBITIOJTHEHUU PAOOTHI.

4, OcHOBHYI0O 4YacTh (omucaHue camoil paOOThbl), BBHITOJHEHHYIO
COTJIACHO TPeOOBAHUSM K pe3yJibTaTaM BBITIOJHEHUS J1a0OPaTOPHON pabOThI
(m.2).

S. 3axitoueHue (BBIBOIbI)

6. CHOucox ucroap3yeMoin JINTepaTyphbl



JlaGopaTopHbie pa6oThl NeS

MeToanka ynpasJjieHHe MPOEKTaMU

1. Iean padoThIi:
N3ydenne MeTONMKHU ymopaBlieHUs TpoekTamu. [lodydeHre HaBBIKOB 10
MPUMEHEHUIO JIAaHHBIX METOJUKH JJIs IJIAHUPOBAHUS TTPOCKTA.

2. MeToauyeckne ykazaHus

JlabopatopHass paboTa HampaBieHa Ha O3HAKOMJICHHE C OCHOBHBIMHU
MOHATUSIMUA METOJIOJIOTHH  YIPABJICHUS] TMPOEKTaMH, IOJIYyYEeHHUE HaBBIKOB I10
NPUMEHEHUIO JIaHHBIX TMOHATUNA TMPU MOCTPOCHUHU IUJIaHA MPOEKTa, MOCTPOEHUS
rpaduka paboT, pacrpeaesieHusi UCTIOTHUTENICH, yIPaBJICHUs pUCKaMHU.

TpeOGoBaHus K pe3yibTaTaM BBITIOJHEHUS Ja00PaTOPHOIN pabOTHI:

o [TocTpouTh MOAEIb yIIPaBICHUS MPOEKTOM, BKIIIOUAIOIIYIO:

o OIIPENIECIICHUE BCEX ITAINOB IIPOECKTA, 3aBUCUMBIX 3TaIlOB, OIIPEACIICHUE
JUTUTEIBHOCTH HTAIIOB;

o ITIOCTPOCHUE HA OCHOBE IOJYYECHHBIX JAHHBIX CETEBOM WM BPEMEHHOU
Iarpamm;

o MOCTPOEHUE ANArpaMMBbl pacrpeAesieHusl pAOOTHUKOB IO dTaraM;

o IIPU OIpPEAEIICHUH 3Tana YKa3bIBaeTCSd €ro Ha3BaHWE — OTpaXkarollee CyTh
sTana (Hampumep, onpeeeHrue MoJIb30BaTeIbCKUX TPEOOBAHUN, TPOCKTUPOBAHUE
uHrepdeiica u T.1.);

e JTAIOB JIOJDKHO OBITH HE MEHEe 7, CpOK peanu3ainuu npoekta — ¢ 1.09 mo
31.12;

e B IIPOCKTE 33JICHCTBOBAHO 3 YeJIOBEK MepcoHana (Tpyrmima pa3padboTunKoB).
3. Teopernueckuii maTepuaJ

OcCHOBHbIC IOHATHS

[TpoGsiembl yripaBiieHUs] TPOTPAMMHBIMU MTPOEKTAMU BIIEPBbIC MPOSBIINCH B
60-x — nauane 70-x romoB. PykoBoauTenn mporpaMMHBIX MPOEKTOB BBIMOIHIIOT
TaKylo e padoTy, 4TO M PYKOBOAMTENIM TEXHMUECKUX MPOEKTOB. BmecTe ¢ Tem
npouecc pazpabotku 1O cymecTBEHHO OTIAMYAETCs OT IMPOLIECCOB pealnu3aluu
TEXHUYECKUX MPOEKTOB, YTO MOPOKIAAET ONPEACICHHbIE CI0KHOCTH B YIIPABICHUN
MPOrpaMMHBIMU MPOEKTaMU. Hrke MpuBENEH KPATKUAM CITMCOK 3TUX OTIAYUM.

11Ipoepammnuiti npooykm Hemamepuanien. MeHeKep TEXHUYECKOTO MPOEK-
Ta BUAUT PE3yJbTaThl BBINOJHEHUS CBOEro mpoekrta. Ecnu peanuzanusi mpoekta
OTCTaeT OT rpaduka, 3TO TaKKE BUAHO BOOYHUIO. B MPOTHUBOMOJIOKHOCTH 3TOMY
nporpaMMHOe o0ecrieueHrne HeMaTepraabHo. Ero Henb3s yBUAETh WM MOTPOTaTh.
Menemxep mporpaMMHOTO TIPOEKTa HE BUIUT TIporiece "pocta’ pa3padaTbiBaeMOro
[10. On MoXeT monaratbCsl TOJIBKO Ha JOKYMEHTAIMIO, KOTopas (ukcupyer
npoliecc pa3padOTKH MPOrpPaMMHOIO MPOAYKTA.



2.He cywecmeyem cmanoapmuvix npoyeccos paspabomku I110. Ha
CETOIHSIIHUN JIeHb HE CYUIECTBYET YETKOW 3aBUCHUMOCTH MEXIY IPOLECCOM
co3manusg 11O wm Tumom co3gaBaeMoOro mpPOrpaMMHOrO Mpoaykra. Jlpyrue
TEXHUYECKHUE AUCHUIUIMHBI UMEIOT JUIUTEIIbHYI0 HCTOPHIO, MPOIECChl pa3padoTKu
TEXHUYECKUX W3/eJMii MHOTOKpAaTHO OINpoOOBaHBl W TpoBepeHbl. llpomeccs
cOo3/IaHMs OOJIBIIMHCTBA TEXHUYECKHX CHUCTEM XOpOIIO H3y4eHbl. M3yueHuem ke
npoueccoB coznanus I[10  cnenuanucTel  3aHUMAKOTCS  TOJBKO  HECKOJIBKO
nociaenHux Jjer. [loaTomy moka Henb3sh TOYHO IpelcKa3aTh, HA KAaKOM JTare
nporecca pa3paboTku [IO MOryT BOZHUKHYTH MPOOJIEMBI, YIPOKAIOIIUE BCEMY
IPOrpaMMHOMY MIPOEKTY.



3. bonbwue npoepammusle npoexmul - 9mo yacmo "oonopazoevie” npoexmol.
Bonpmme mporpaMMHBIE TIPOSKTHI, KaK TPABWIO, 3HAYUTEIHHO OTIMYAIOTCS OT

IIPOEKTOB,  PEaIN30BAaHHBIX  paHee. [ToaTomy, 9TOOBl ~ YMEHBIIHTH
HEOIIPEACIEHHOCTh B INTAHUPOBAHUM IPOEKTA, PYKOBOAUTEIN MPOEKTOB JOJIKHBI
o0nanaTe OYeHb OONBIIMM  NPAKTHUYECKUM omnbIToM. Ho  mocTosHHBIE

TEXHOJIOTUYECKUE U3MEHEHUS B KOMIIBIOTEPHON TEXHHKE U KOMMYHHKAaIlHOHHOM
000pyZI0BaHUU OOECLIEHUBAIOT MPEAbIAYIIUN OMbIT. 3HAHUS W HABBIKK, HAKOII-
JICHHBIE OMBITOM, MOTYT HE BOCTPEOOBATHCSI B HOBOM IIPOEKTE.

[lepeuncieHHOE BBINIE MOKET MPUBECTH K TOMY, YTO pEAM3aLUs MPOCKTa
BBIMZIET M3 BPEMEHHOIO rpaduka WIA MPEBBICUT OIOHKETHbIE AaCCUTHOBAHUS.
[IporpaMmHBIE  CHUCTEMBl  3a4acTyl0  OKa3bIBAIOTCS HOBMHKAaMHM Kak B
"uneonoruuyeckoM", Tak U B TEXHUUECKOM IUIaHe. TeXHUYECKUe MPOEKThI, KOTOPHIE
SBJISIIOTCS. UHHOBAIIMOHHBIMU (HAIIpUMEpP, HOBasi TPAHCIIOPTHAsI CUCTEMA), TaKKe
4acTO HapyIIaloT BpeMeHHbIe Tpaduku padoT. [lorTomy, mpeaBuasi BO3MOKHbBIC
npoOJieMbl B pealiu3alliid MPOrPaMMHOTO MPOEKTA, CIEIYET BCErJa MOMHUTh, YTO
MHOTUM W3 HHMX CBOWMCTBEHHO BBIXOJIUTh 3a PAMKH BPEMEHHBIX U OIOJKETHBIX
OTpaHUYCHUM.

Ils1annpoBanue NpoexKra

OddexTuBHOE yIIpaBiIeHUE MPOTPAMMHBIM ITPOCKTOM HAMPSIMYIO 3aBHCHUT OT
MPaBUJILHOTO TUTAHUPOBAHUS PabOT, HEOOXOAMMBIX JJig €ro BhIMojgHeHus. [lman
MOMOTaeT MEHEHKEepPY MPEIBUJNIETh MPOOJIEMBbI, KOTOPbIE MOTYT BO3HUKHYTH Ha
Kakux-mubo sranax co3ganus 10, u pa3paboTaTh MPEBEHTUBHBIE MEPHI I UX
npeaynpexaeHuss uiau perieHus. [lmaH, pa3paOoTaHHBIM Ha HAadajdbHOM 3Tarle
MPOEKTa, pACCMAaTPUBACTCS BCEMH €TI0 YIACTHUKAMHU KaK PYKOBOJISIIIHNA TOKYMEHT,
BBITIOJITHEHUE KOTOPOTO JIOJDKHO TPHUBECTH K YCTICIIHOMY 3aBEPIICHUIO MPOCKTA.
DTOT TEpBOHAYAIBHBIN IUIAH JOHKCH MAaKCUMAJIbHO IOJAPOOHO OMHUCHIBATH BCE
ATAIbl peajn3alii MPOeKTa.

Kpome paszpaboTku miaHa mpoekTa, Ha MEHeKepa JIOKUTCA 00S3aHHOCTh
pa3pabOTKH APYTUX BUOB MIAHOB. DTH BHUJIbI TUIAHOB KPATKO OMUCAHBI B Ta0. 1.

Ta6bnuuya 1 - Bugbl nnaHoB

[lnan Onucanue

[L1an xadecTBa OmnuceiBaeT CTaHAAPThlI U MEPONPUATHA 110 MOJJACPIKKEC KaUCCTBA pa3pa6aTLIBaeMor0 110

[11aH aTTecTauu
[IpOrpaMMHON CHCTEMBI

OnuceiBaeT CHOCO6I)I, peCcypCol U NEPEUYCHDb pa60T, HCO6XOI[I/IMI)IX A aTTeCTallun

[nan yIpaBICHUS
KoH(pUTypanuen

OmnMChIBaET CTPYKTYPY U IPOILECCHI YIIpaBIeHUs! KOHQUTyparmeit

[1nan conpoBoxaenus I10

[Ipennaraer miaH MeponpusATHH, TpeOyrommxcs 11 conpoBoxkaeHus 110 B mpouecce ero
bKCIITyaTanyy, a TakXkKe pacyeT CTOMMOCTH CONPOBOXKIEHHS M HEOOXOAMMBIE JUISI 3TOTO
€CypChl

[Inan 1o
[epcoHaIOoM

YIIPaBJICHHUIO

OnuceiBaeT MEpOIIpUATHAL,
[KOMaH/1bI paBpa6OT‘H/IKOB

HalpaBJICHHbBIC Ha IIOBLIIICHUC KBaJ'II/I(l)I/IKaHI/II/I YJICHOB

B smctunre 1 moka3zan mponecc miaHupoBanusi coszaanus [0 B Buge

IICEBAOKOAA. 3AECh CHENaH AakKUEHT Ha TOM, YTO IUIJAHUPOBAHHE — 3TO
UTEepaluoOHHbIA mpouecc. [lockonbky B mpolecce BBIIOJIHEHUS IPOEKTa
NOCTOSIHHO ~ TOCTyHnaeT HoBass UH(OpManus, I[UIaH JODKEH  PEryssipHoO



nepecMaTpuBaThCs. BaxkHbIME (akTOpaMu, KOTOPBIE TOJDKHBI YUUTHIBATHCS MPHU
pa3paboTke IIaHa, SBJISAIOTCA (UHAHCOBBIE U JCJIOBBIE  00s3aTEIbCTBA
opranm3zaiu. Eciau OHM M3MEHSIOTCS, 3TH W3MEHEHUS TakKe MOJKHBI HaWTH
OTpa)k€HUE B IUIaHE padoT.

JIuctunr 1. Ilpouecc miiaHupoBaHUS MPOEKTA
OrmpesienieHre IPOSKTHBIX OTPAaHUYCHUIT

[epBoHauambHas OLICHKA MAPAMETPOB MTPOCKTA

OrmpefieNieHNE ITAMOB BBIMOIHEHHS IPOCKTa U KOHTPOJIBHBIX OTMETOK
while moka poekT He 3aBepInuTCs WK He OyaeT octanosieH l0op
CocraBienue rpaduka padoT

Hauayo BeimonHeHus padbot

O’xugaHre OKOHYaHHS OUYePeHOTo 3Tamna padoT

OTcnexxuBaHue X012 BBIITOIHEHHS padoT

[TepecMOTp OLICHOK TapaMETPOB MIPOEKTA

N3menenwue rpadurika pabot

IlepecMOTp IPOEKTHBIX OTPaHUYECHUI

if (Bo3uuK1a IpoGIEeMa) then

[MepecMOTp TEXHUYECKUX MIIM OPTaHU3aIIOHHBIX [TApaMETPOB MPOEKTa
end if

end loop

[Ipouecc  MIaHUpPOBaHUS  HAYMHAETCA C  ONPEACNIEHUA  IMPOEKTHBIX
OTrpaHUYEHUI (BpEMEHHbIE OrPaHUYECHMS, BO3ZMOXHOCTH HAJIMYHOIO IEpCOHANA,
OIO/IPKETHBIE OTpaHMYEHUS U T.[.). OTU OTPaHUUYEHUS JOJKHBI ONpPEIEIATHCS
NapaJyIeIbHO C OLICHMBAHUEM ITPOCKTHBIX IMMApaMETPOB, TAKUX KaK CTPYKTypa U
pa3Mep IpoeKTa, a TAKXKe pacupeeneHneM QyHKUUN cpeid UCIOHUTENEN. 3aTeM
ONPENENAIOTCA JTanbl pPa3pabOTKM M TO, Kakue pe3yJbTaTbl JOKYMEHTAIus,
IPOTOTHUIIBI, MOJACUCTEMBI WM BEPCUU MPOTPAMMHOIO MPOIYKTa) JOJKHBI OBITH
MOJIYYEeHbI 10 OKOHYaHUM 3TUX ATamnoB. Jlamee HaumHaeTcs LMKINYECKas 4acTh
mianupoBanus. CHadana pazpabarbiBaeTcs rpaguk padOT MO BBITOJIHEHHUIO
IpOEKTa WM JaeTcsl pa3pelieHue Ha TMPOAOHKEHHE HCIOIb30BaHUS paHee
co3nanHoro rpaguka. Ilocie sroro (oOblyHO uepe3 2-3 HeAenu) MNPOBOIUTCS
KOHTPOJIb BBIMOJHEHUsI pabOT U OTMEYAIOTCS PACXOXKIECHUS MEXKIY PEealbHbIM U
MJIAHOBBIM X0JIOM padoT.

Jlanee, mo Mepe MOCTYIJIEHHS HOBOM HMH(POpPMALMU O XOJ€ BBINOJHEHUS
IIPOEKTa, BO3MOXKXEH MEPECMOTP MEPBOHAYAIBHBIX OLEHOK NapamMeTPOB IPOEKTA.
OT0, B CBOIO OuYepejlb, MOXKET MPHUBECTU K M3MEHeHuto rpaduka padbor. Eciu B
pe3ynbTare 3TUX U3MEHEHUW HApPYIIAIOTCS CPOKU 3aBEPIICHMS MPOEKTA, JOJIKHBI
ObITh TIepecMOTpeHbl (M cormacoBaHbl ¢ 3akazuukoMm [IO) mpoekTHbIE
OTrpaHUYEHHS.

KoneuHo, GOJBIIMHCTBO MEHEHKEPOB MPOEKTOB HE AYMAIOT, YTO pean3aius
UX TPOEKTOB MpOHAET Tiaako, O0e3 BesIkux mnpodseM. JKenarenbHO oOmucaTh
BO3MOYKHBIE MPOOJIEMBI €Ille O TOr0, KaK OHU MPOSBAT CeOsl B XO/€ BBINOIHEHUS
npoekTta. [ToaTomy myurie coctaBisaTh "meccumuctuyeckue’ rpaduku padot, yem
"ontumuctuyeckue". Ho, KOHEYHO, HEBO3MOKHO NTOCTPOUTH IIJIaH, YUUTHIBAIOIIHIMA
BCE, B TOM YHCJE Cily4yalHble, MpOoOJeMbl W 3aJCpP’KKHU BBIMOJHEHUS IMPOEKTA,
MO3TOMY M BO3HUKAET HEOOXOJUMOCTh MEPUOJIUYECKOIO MEPECMOTPa MPOEKTHBIX
OTrpaHUYEHMI U 3TANIOB CO3JaHUs IPOrPAMMHOIO MPOAYKTA.



Iliian npoekra

[Inan mpoexkTa MOKEH YETKO I0Ka3aTb pEeCypchl, HEOOXOAUMBIC IS
peanm3ani TPOEKTa, pasfeieHre pabdoT Ha H3Tambl M BPEMEHHOW Tpaduk
BBIMIOJIHEHUS O3THUX JTanmoB. B HEKOTOPBIX OpraHu3alusaX IUIaH MPOEKTa
COCTAaBJISIETCS] KaK €IMHBIN JOKYMEHT, COJEP KAl BCE BU/IbI TJIAHOB, OMMCAHHBIX
BbIlle. B pyrux cinydasx IJlaH MPOEKTa OIMUCHIBAET TOJIBKO TEXHOJOTHMYECKUI
npouecc co3nanus [10. B takom mnaHe 00s3aTebHO MPUCYTCTBYIOT CCBHUIKHU Ha
IJIaHbI JPYTUX BUIOB, HO OHU pa3pabaThIBalOTCS OTIIEIBHO OT IUIaHA MPOEKTA.

[lnan, mpencraBieHHbI HIKE, MPUHAUICKUT UMEHHO K TOCIETHEMY THITY
aHoB. [leTanu3anus MmIaHOB MPOEKTOB OYEHb PA3HUTCS B 3aBUCHMOCTHU OT THUIIA
pa3pabaTeiBa€MOI0 MPOTPaMMHOIO MPOIYKTa U OpraHu3anuu-pazpadorunka. Ho B
J1000M citydae OOJBIIMHCTBO IJIAHOB COJIEPKAT CIAEAYIOIINE Pa3/Iebl.

1.Bgedenue. KpaTkoe omnucaHue 1enel MpoeKTa M MPOEKTHBIX OrpaHUYECHHM
(OrOIKETHBIX, BPEMEHHbIX H T.J.), KOTOPBIE BaXHBI JIJIs1 YIIPABIEHUS TPOCKTOM.

2.Opeanuzayus evinoanenus npoexkma. Onucanue crnocoda nogdopa KOMaH bl
pa3paboOTUYUKOB U pacrpeiesieHue 0053aHHOCTEH MEX/y YIeHaAaMH KOMaH/Ibl.

3. Ananuz pucrkos. Onucanre BO3MOXKHBIX MPOEKTHBIX PHUCKOB, BEPOSITHOCTU
UX TIPOSIBJICHUS U CTpAaTEeTui, HaIpaBJICHHBIX Ha WX yMEHbIIeHHEe. Tema
YIPABJICHHS pUCKAMU PaCCMOTPEHA HUXKE.

4 Annapamusie u npocpamMmHvle pecypcwl, HeobXooumvle O peanu3ayuu
npoekma. llepedyeHb amnmapaTHBIX CpPEJACTB U TNPOrPAaMMHOIO OOECTeueHus,
HEOOXOAMMOro il pa3padOTKU MporpaMMHOro mpoaykrta. Ecim anmapathbie
cpencTBa TpedyeTcs 3aKynaTh, MPUBOJUTCS UX CTOMMOCTh COBMECTHO C Ipa)uKoM
3aKyTKHU U TIOCTABKHU.

5.Pazbuenue pabom na smanwi. Ilpoliecc peanuzanuu NpoeKTa pazoUBaeTCs
Ha OTHEJbHbIE MPOLECCHI, OMNPENENSAIOTCS ATambl BHINOJHEHUS IPOEKTA,
MIPUBOJUTCS ONUCAHUE PE3YIbTAaTOB (''BBIXOJIOB'") KaXKIOTr0 dTara U KOHTPOJIbHbBIC
OTMETKH. JTa TeMa NPEJICTaBIICHA HUXKE.

6.I pagpux pabom. B 3TOM Trpaduke OTOOpaKarOTCS 3aBUCUMOCTH MEXKIY
OTIIEIBHBIMHU TIpolleccaMu (dTanmamu) pa3pabotku [10, omeHKH BpeMeHH HuxX
BBITIOJIHEHUS U PaCIpe/iesieHne YJIEHOB KOMAaH/bl Pa3padOTUYUKOB MO OTAEIbHBIM
JTamnam.

7. Mexanusmvl MOHUMOpUH2A U KOHMPOAA 34 XOOOM BbINOJIHEHUs NPOeKmd.
OnuceIBarOTCsS MPEAOCTABIIIEMBIE MEHEDKEPOM OTYEThl O XOJAE BBITOJIHEHUS
paboT, CpPOKM WX TMPEAOCTABJICHHS, a TaK)KE€ MEXaHW3Mbl MOHUTOPHHTA BCETO
MPOEKTA.

[Inan poikeH peryiasipHO TIepecMaTpuBaThCcsl B TIPOLECCE peaTu3aluu
npoekta. OJHM YacTW IJlaHA, Hampumep rpaduk paboT, HU3MEHSIOTCS YacTo,
npyrue Ooisiee cTaOuiabHBI. Jlnsi BHeceHUsT HM3MEHEHUW B IUIaH TpeOyercs
crenuaibHasi opraHu3alus JOKYMEHTONOTOKA, MO3BOJSIONIAs OTCIEKUBATh 3TU
U3MEHEHHUS.

KoHTpoJ/IbHBIE 0TMETKH 3TANOB PadoT



Menemxepy mjisa opranu3auuu mnponecca cosnanus 110 u ynpapieHuss um
HeoOxomuma wuH(opMmanusa. [lockombky caMo mporpaMMHOE oOecreueHue
HEocCs3aeMo, 3Ta yIpaBieHuecKas UH(popMammst MOXKET ObITh MOJy4YeHa TOJIBKO B
BUJIE JOKYMEHTOB, OTOOpa)XarOIIMX BBIIIOJIHEHHE OYEPEIHOT0 3Tamna pa3padOTKu
porpaMMHOr0 TpoaykTa. be3 srolt mHboOpmanuum Henb3s CyIuTh O CTENEHU
TOTOBHOCTH CO3J]aBa€MOr0 TMPOAYKTa, HEBO3MOXXHO OIEHUTH MPOU3BEICHHbIE
3aTpaThl WM UBMEHUTH rpaduk padoT.

[Ipu muranupoBaHUU MpoIiecca ONPEAEIISIIOTCS KOHTPOJIbHbIE OTMETKU— BEXH,
OTMEUaIOIINe OKOHYAHUE OMPEIETICHHOr0 3Tana padoT. [ Kak10il KOHTPOIBHOM
OTMETKHU CO3/Ia€TCsl OTYET, KOTOPBIN MPEJOCTABISIETCS] PYKOBOJICTBY MPOEKTA. DTH
OTYETHl HE JOJDKHBI OBITH OOJBIIMMU OOBEMHBIMH JTOKYMEHTAMU; OHU JOJIKHBI
NOJBOJIUTh KPAaTKHE HTOI'M OKOHYAHUS OTHAEIBHOIO JIOTMYECKH 3aBEPUIEHHOIrO
JTama MPOeKTa. JTalloM He MOXKeT ObITh, Hampumep, "Hamucanume 80% kona
porpaMm", TOCKOJBbKY HEBO3MOXXHO IPOBEPUTH 3aBEpPLICHME Takoro 'srama'’;
KpOME TOTO, MoA0OHas MH(POpMALMs MPaKTUYECKU Oecrose3Ha s yIpaBieHUs,
MIOCKOJIBKY 37IeCh HE OTOOpakaeTcsi CBA3b ATOro '"srtama’ ¢ ApyruMu >Tanamu
cosganus 110.

OOBIYHO MO 3aBEPLICHUU OCHOBHBIX OOJBIIMX 3TAOB, TAKMX KaK pa3padoTka
cneuu@uKanuy, MPOEKTUpPOBaHUE M T.M., 3akazuuky I[IO mnpegocraBisioTcs
pe3yibTaThl MX BBINOJHEHHUS, TAK HA3bIBAEMbIE KOHTPOJIBHBIE IIPOCKTHBIE
AJIEMEHTBI. DTO MOXKET OBITh JOKYMEHTAIMsI, IPOTOTHUII IPOTPAMMHOTO MPOIYKTa,
3akoH4YeHHbIe nojcucTeMbl IO m T.n. KOHTpOJBHBIE INPOEKTHBIE 3JIEMEHTHI,
npenocrasisieMble 3aka3unky [10, MoryT coBnagaTs ¢ KOHTPOJIBHBIMA OTMETKAMU
(TouHee, C pe3ynbTaTaMH BBINOJHEHUs Kakoro-nubo »srtama). Ho oOpatHoe
yTBEPKJIEHHE HEBEpHO. KOHTPOJIbHBIE OTMETKH — 3TO BHYTPEHHHE MPOEKTHBIC
pe3yNbTaThl, KOTOPbHIE MCHOJB3YIOTCS Il KOHTPOJS 3a XOJIOM BBINOJHEHUS
IIPOEKTA, U OHU, KAK ITPABUJIO, HE IPENOCTABIISIIOTCS 3akazunky [10.

Jns omnpeneneHus KOHTPOJBHBIX OTMETOK Bech mpouecc co3ganus [10
JOJDKEH ObIThb pa3OUT Ha OTHACJIbHBIC OTambl € YKa3aHHBIM '"BBIXOAOM"
(pe3ynbTaTrom) Kaxkaoro 3tana. Hanpumep, Ha puc. 1 nokasaHsl 3Tansl pa3padoTKu
cneuu@uKanuu TpeOOBaHMI B cilydae, KOTr/a JUIsl €€ MPOBEPKU HCHOJIB3YeTCs
IPOTOTUIl  CHUCTEMBI, a TaKKe MPEICTABICHBl  BBIXOJIHBIE  PE3YJIBTATHI
(KOHTPOJIbHBIE OTMETKHM) Ka)XJOro 3Tama. 3JeChb KOHTPOJbHBIMU IMPOEKTHHIMU
AJIEMEHTaMHU SIBJISIOTCS TPEOOBaHUS U crielupuKaiys TpeOoBaHUM.
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Puc. 1. Dransl mporecca pa3paboTku crienupuKanum

I'pa¢guk pador
CocraBienue rpaduka - oOJHA U3 CaMBIX OTBETCTBEHHBIX PpaloT,
BBITIOJTHSEMBIX MEHEKEPOM MPOEKTa. 37eCh MEHEKEp OIICHUBACT JJIUTEILHOCTD



MIPOEKTA, OMPEACIIICT PECYPChI, HEOOXOIUMBIE IS PEaTH3aIlii OTACIbHBIX dTAlOB
paboT, U mpencTaBiIsieT UX (dTarbl) B BUJAE COTJIACOBAHHOW MOCIIEIOBATEIHHOCTH.
Ecnu naHHbId mpoeKT MOAOOEH paHee pealu3oBaHHOMY, To Tpaduk padoT
MOCJIEAHEr0 MPOEKTa MOXKHO B34Th 32 OCHOBY JUIsl JAaHHOTO mpoekta. Ho 3aTem
CledyeT Y4YecTb, 4YTO Ha OTHEJNbHBIX JTalmax HOBOIO IPOEKTa MOTYT
MCIIOJIb30BaThCA METO/IBI M TOAXObI, OTJIMYHBIE OT UCIIOJIb30BAaHHBIX PAaHEE.

Ecnu  mpoexkT sBISIETCS WMHHOBAILMOHHBIM, IEPBOHAYAJIBHBIE  OLEHKHU
JUIMTEIBHOCTH W TpeOyeMbIX pecypcoB  HaBepHsAKa OYyIyT  CIHUIIKOM
ONTUMHUCTUYHBIMH, [Ia)KE€ €CIM MEHEIKEp TOMBITAETCS MPEIyCMOTPETh BCE
BO3MOXKHBIE HEOKMAAHHOCTH. C 3TOM TOYKM 3peHus NpoekThl co3ganusa 110 He
OTJIMYAIOTCA OT OOJBIIMX HMHHOBAIMOHHBIX TEXHUYECKUX NPOEKTOB. HoBEIE
a’pOIOPThI, MOCTHI U 1a’K€ HOBBIE AaBTOMOOWIIM, KaK MPABUIIO, MOSIBISIOTCS MO3XKE
MEPBOHAYAJILHO OOBSIBJICHHBIX CPOKOB HMX Cllaud WJIH TOCTYIUICHHUS HAa PBIHOK,
YyeMy MPUYUHON SIBJISIIOTCSI HEOXKWUJIAHHO BO3HUKIIKE MPOOJEMBI U TPYAHOCTH.
NmMeHHO mo3TOMy rpaduku paboT HEOOXOAMMO IMOCTOSIHHO OOHOBJISTH MO MEpe
MOCTYTUICHUSI HOBOM MH(OpPMAIIU O XOJ€ BBITIOJIHEHUS ITPOCKTA.

B 1npouecce cocraBnenus rpaduka (puc. 2) Bech MaccuB PpadoT,
HEOOXOJMMBIX ISl peajiv3allii MPOEKTa, pa30MBaeTCs Ha OTACNbHBIC ATalbl U
OLICHUBAETCSl BpeMsi, TpeOyrolieecs sl BBINOJHEHUS KakIoro stama. OOBIYHO
MHOTHE JTambl  BBINOJHAIOTCS  mapamienbHo. [paduk  paboT  oBKEeH
MpeayCcMaTPUBATh 3TO U PACHPEAEIIATH MPOU3BOACTBEHHBIE PECYPCHI MEXKITY HUMU
HanOoJiee onTUMaIbHBIM 00pa3oM. HexBaTka pecypcoB /i BBHITIOJIHEHUS KAKOTO-
JM00 KPUTHUYECKOTO JTama - yacras MNpUYMHA 3aJCP>KKU BBHITIOJHEHUS BCETO
MPOEKTA.

JIIUTEeIbHOCTh 3TAnoB OOBIYHO JOJKHA OBITH HE MEHbINNE Heaenu. Eciu oHa
OyJleT MEHbIIIe, TO OKaXKETCS HMKE TOYHOCTH BPEMEHHBIX OIICHOK 3TaroB, YTO
MOXET MPUBECTU K YacTOMY MepecMoTpy rpaduka padot. Takxke 1erecooOpa3Ho
(B acmexkTe yIpaBJICHHs MPOEKTOM) YCTAHOBUTh MAKCUMAJIbHYIO JJIUTEJIBHOCTH
JTanoB, He npeBblmaromyo 8 win 10 Hemenb. Eciam ecTe 3Tambl, MMeEromue
OOJBIIYIO ITUTENHHOCTD, UX CIIEYET pa30UTh Ha ATANbl MEHBIIICH ITUTEIHHOCTH.

IIpu pacuere IIUTENBLHOCTHM STAOB MEHEKEP HOJDKEH YYUTBIBAThH, 4YTO
BBITIOJTHEHHE JIFOOOTO ATana He o0okaeTcs 6e3 OOIbIITNX WM MAICHBKUX MPOOIeM
U 3anepxek. PazpaboTumku MOTyT JOMYCKAaTh OMIMOKHM WIIM 33J€P>KUBATh CBOIO
paboTy, TEXHUKA MOXET BBINTH M3 CTPOs JUOO amnmapaTHbIC WU MPOrPaMMHbBIC
CpelCTBa TOJJEPKKH Tpoliecca pa3pabOTKM MOTYT MOCTYIMUTh C OMO3JaHUEM.
Ecny mpoeKkT MHHOBAalIMOHHBIA M TEXHUYECKHU CIIOKHBIM, 3TO CTAHOBUTCS JOMOJI-
HUTEJIbHBIM (H)aKTOPOM TIOSIBJICHUSI HEMPEIBUICHHBIX MPOOJIEM U yBEIUYCHUS
JUTUTEILHOCTH peajlu3alldd TPOEKTa IO CPaBHEHUIO C TepBOHAYaIbHBIMU
OIICHKAMH.

Tpebosanus k 110
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Puc. 2.- TIpotniecc cocraBnenus rpaduka padbot

Kpome BpeMeHHBIX 3aTpar, MEHEIKEP JOJIKEH pacCUUTaTh APYTUE PECypChI,
HEOOXOJMMbIE JJISi YCHEIIHOTO BBIMONHEHUSI Kaxaoro srtama. OcoOblil BuJ
pecypcoB — 3TO KOMaHAa pa3padOTUMKOB, MPUBJICYEHHAs] K BBINOJHEHUIO
npoekta. JlpyruMu BHJaMH PECYpPCOB MOTYT OBITh HEOOXOIMMOE CBOOOTHOE
JMCKOBOE IIPOCTPAHCTBO HAa CEPBEPE, BpPEMs HCIOJIb30BAHHS KaKOr0-IM0O
CHEUAIbHOrO 00OpY/IOBaHMS M OFJKETHBIE CpPEICTBA HAa KOMAaHIUPOBOYHBIE
pacxopl epcoHalia, padboTaroLIEro Hajl IPOEKTOM.

CymecTByer xopoulee 3MIHMPUYECKOE NPABWIO: OLEHUBATh BPEMEHHBIE
3aTpaThl TakK, Kak OYATO HHUYEro HENpeIBUIEHHOTO M '"MJIOXOro" HE MOXET
CIIyUUTBHCS, 3aT€M YBEJIMYUTh 3TH OLIEHKH MJI1 ydeTa BO3MOXHBIX MpOOJEM.
Bo3MoxkHbIE, HO TPYyAHO HPOTHO3UPYEMBIE MPOOJIEMBbI CYIIECTBEHHO 3aBUCST OT
TUIIAa ¥ TapaMeTpPOB MPOEKTa, a TaKKe OT KBAIM(PHUKALMU U OIbITa YJICHOB
KOMaH/bl pa3paboTynkoB. K HMCXOIHBIM pacyeTHbIM OIIEHKAaM PEKOMEHIYEeTCs
n06aBnsaTh 30% Ha BO3MOXHBbIE TpoOsieMbl U 3atem eme 20%, 4ToObl OBITh
TOTOBBIM K TOMY, YTO HEBO3MOKHO MIPEABUICTD.

I'padux paboT mo mnpoekTy OOBIYHO MpEACTaBISIETCS B BHJE Habopa
JIUarpaMMm M rpadukoB, MOKa3bIBAIOIINX pa30MEeHNE MPOEKTHBIX padOT Ha 3Tallbl,
3aBUCUMOCTH MEX]y 3TallaMH U paciipeiesieHue pa3padOTYMKOB I10 3TaraM.

BpemeHHbIe U ceTeBbIe IMATPAMMBI

Bpemennbie U ceTeBble qUarpaMMbl MOJIE3HBI IS MPEACTaBICHUS Tpaduka
pabot. BpeMeHHas nuarpamMma Moka3biBaeT BpeMs Hauyajda ¥ OKOHYAHUS Ka)JI0Tro
JTamna u ero JUMTeabHoCTh. CeTeBasi AuarpaMmma 0ToOpakaeT 3aBUCUMOCTH MEXKTY
Pa3JIMYHBIMU ATallaMu MPOEKTa. DTU IUarpaMMbl MOXKHO CO34aTh aBTOMATHYECKU
C TIIOMOIIBI IPOTPAMMHBIX CPEACTB NOAHEPKKH YIPABICHUS HAa OCHOBE
uH(pOopMaIuu, 3aJ10’)KEHHOM B 6a3e JaHHBIX MPOEKTAa.

PaccmoTpum aTambl HEKOEro MpoeKTa, NpeAcTaBieHHble B Ta0m. 2, u3
KOTOpPOM, B YACTHOCTH, BUAHO, YTO ATamn T3 3aBucut ot 3tana T1. D10 3HaUuT, 4TO
srant T1 moikeH 3aBeplIMTHCS MpexAe, yem HauyHercd stan 13. Hanpumep, Ha
sraie Tl TPOBOAUTCS KOMIOHEHTHBIM aHalW3 CO34aBAEMOI0 MPOTrPAMMHOIO
MPOAYKTA, a Ha ATane T3 — MpOEeKTUPOBAHUE CUCTEMBI.

Ha ocHoBe npuBeIeHHBIX 3HAYEHHUI JJIMTEIBHOCTH 3TAllOB M 3aBUCUMOCTH
MEXK]Iy HUMH CTPOUTCSI CETeBOM rpaduk mociaeaoBaTeapHOCTH 3TanoB (puc. 3). Ha
TOM TpaduKe BUIHO, KaKre pabOThl MOTYT BBIMOJHATHCS MapajijIeIbHO, a KaKue
JIOJDKHBI BBITIOJTHSTHCS TIOCTEAOBATENILHO PYT 3a APYroM. DTambl 0003HAYCHBI
npsAMOyrojibHUKaMu. KOHTpOJbHBIE OTMETKM M KOHTPOJIbHBIE IPOEKTHBIC
AJIEMEHTHI TIOKa3aHbl B BHJIC OBAJIOB U 0003HAYCHBI (Kak U B Tabd. 2) OykBoit M ¢
COOTBETCTBYIOIIIMM HOMEPOM. JlaTbl Ha JAaHHOW JaHarpaMMe COOTBETCTBYIOT



Hayaly BbIIOJIHEHUA 3TanoB. CeTeByro AuarpaMMy CIIeyeT YHTATh CJIEBA HAIPABO
Y CBEPXY BHU3.

Tabnuna 2 - Dramnbl npoekTa

ran JanTteJbHOCTDb (IHH) 3aBucuMoOCTh
T1 8
T2 15
T3 15 T1 (M1)
T4 10
T5 10 T2, T4 (M2)
T6 5 T1, T2 (M3)
T7 20 T1 (M1)
T8 25 T4 (M5)
T9 15 T3, T6 (M4)
T10 15 T5, T7 (M7)
T11 7 T9 (M6)
T12 10 T11 (M8)
14/7/99 15 nHed
] 13 | 15 fHed
8 aHent 9

4/8/99 Jrmmmed  25/8/93

m

5 pHeRn
T6 |

25/7/99

20 pred
7

25/7/99

11/8/99

10 gHe#

T4

10 aHeit
5 F M7

T10 | 10 preit

]

18/7/99

T12

T8 { Kouel, '

199009 T

Puc. 3. CereBas auarpamma 3Tamnos

Ecmu pns co3gaHust ceTeBOM AuarpaMMbl UCIIOJIB3YIOTCS IPOTPaMMHBIE
CpEeACTBAa TMOMJEPKKMA  YOPABICHUS MNPOEKTOM, KaXIbId 3Talm  JIOJDKEH
3aKaHYMUBATHCA KOHTPOJIBbHOU OTMETKOM. OUuepenHoM 3Tan MOKET HAYaThCA TOJIBKO
TOTJIa, Koraa OyIeT MoJlydeHa KOHTPOJIbHAsT OTMETKA (KOTOpasi MOXKET 3aBUCETh OT
HECKOJBKHUX TMPEIIIECTBYIOMMX dTanoB). [loaTomy B Tperbem ctonbiie Tabm. 2
MPUBECHBI KOHTPOJIbHBIE OTMETKHU; OHH OyIyT HOCTUTHYTHI TOJBKO TOTJA, KOTJa
OyZneT 3aBepuleH JTal, B CTPOKE KOTOPOro TOMEIIEHa COOTBETCTBYIOIIAs
KOHTPOJIbHAsA OTMETKA.

JIro0o# »Tam HE MOXKET HauyaThCs, MOKA HE BBIMIOJHEHBI BCE ATallbl HAa BCEX
MyTAX, BEAYIIMX OT Hadaja MPOeKTa K JaHHOoMy stany. Hampumep, stan T9 He
MOXET HayaTbCsl, MoKa He OyayT 3aBepuieHbl dTanbl T3 u T6. OTMeTnm, 4TO B



JTAHHOM CJIy4ae JOCTHKEHUE KOHTPOJIbHOM OTMETKM M4 roBOpUT O TOM, YTO 3TH
JTAIIbl 3aBEPILICHBI.

MuHuManpHOE BpEMS BBINOJHEHUS BCEro IIPOEKTa MOXHO PacCUUTATh,
IIPOCYMMUPOBAB B CETEBOU AUArpaMMe JUIMTEIHOCTH ATAIlOB HA CAMOM JJIMHHOM
nyTd (IJIMHa TYyTH 371eCh M3MEpseTcs HE KOJMYECTBOM JTaloB Ha IMyTH, a
CYMMapHOM JUIMTENHOCTBIO 3TUX 3TAMOB) OT Hayalia MPOEKTa J0 €ro OKOHYaHUs
(3TO Tak Ha3bIBAEMBIA KPUTHUYECKUH MyTh). B Hamiem ciyyae npoaoKUTeIbHOCTh
npoekTa coctaBisger 11 Hemenb uau 55 pabounx nueit. Ha puc. 3 xpurnueckuit
yTh MOKa3aH 0ojiee TOJICTHIMU JMHHUSIMH, YEM OCTalibHbIE MyTU. TakuM oOpazom,
oOmasi MpoJIOJDKUTEILHOCTh peaid3alii MPOeKTa 3aBUCHUT OT JTaroB pador,
HAXOJSAIIMXCS Ha KpUTHUYecKoM myTu. JIro0as 3amepikka B 3aBEpIICHUU JHOOOTO
JTaIla Ha KPUTUYECKOM ITyTH ITPUBENET K 3aJIEPIKKE BCETO MPOEKTA.

3azep:KKa B 3aBEPLICHUH OJTAllOB, HE BXOJAIIMX B KPUTHYECKUU ITyTh, HE
BIIMAECT HA IPOJOJDKUTEIBHOCTh BCEro IPOEKTa A0 TEX IOp, NMOKAa CyMMapHas
JUIMTEJIBHOCTh ATHX 3TanoB (C YYTOM 3aJep’KEK) Ha KAKOM-HUOYyAb NYTH HE
IPEBBICUT MPOJOJKUTEIBHOCTH padoT Ha KpuTuueckom myTu. Hampumep,
3azepkka stana T8 Ha cpok, MeHblind 20 gHEH, HUKaK He BIMSIET Ha OOIILyIO
IIPOJIOJKUTEIBHOCTD NpoeKkTa. Ha puc. 4 mpencraBieHa BpeMeHHas auarpamma,
Ha KOTOPOM MOKa3aHbl BO3MOYKHBIE 3a/IEPKKHU HA KAKJIOM dTalle.
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Puc. 4. BpeMCHHaSI AuarpaMma JJIMTCIbHOCTH 3TAIlOB

CereBas auarpamMma IO3BOJISIET YBUAETh B 3aBUCUMOCTH 3TaIllOB 3HAYUMOCTh
TOTO WJIM WHOrO 3Tama JJisl pealn3alid BCEro MpoekTa. BHHMaHWEe K 3Tanam
KPUTHYECKOTO ITyTH YacTO MO3BOJIAET HANUTH CIIOCOOBI UX U3MEHEHHS C TEM, YTOObI
COKpaTUTh JUIUTEILHOCTh BCErO MpoekTa. MeHeKepbl HCHONb3YIOT CETEBYIO
JIyarpaMmMmy JJIsl pacripeesieHus: pador.

Ha puc. 4 noka3ano npyroe npeacrasieHue rpaduka padboT. 9To BpeMeHHas
auarpaMMa (MHOT/Ia Ha3bIBaeMas 10 UMEHU ee u3ooperaresns quarpammont ['anTra)
MOXET OBbITh IOCTPOEHAa MPOrPAMMHBIMU CPEACTBAMHU TMOJACPKKH TMpolecca



ynpaBieHus. OHa MOKa3bIBA€T JUIMTENBHOCTh BBIMOJHEHUS KaXKJOro J3Tamna u
BO3MOXKHBIC MX 3aJICPKKH (MIOKA3aHbl 3aTCHEHHBIMU MPSIMOYTOJILHUKAMH ), a TAK¥KE
JIaThl HaYaJla 1 OKOHYAHUS KaXKJO0TO 3Tana. JTalbl KPUTUYECKOTO MyTH HE UMEIOT
3aTE€HEHHBIX MPSMOYTOJbHUKOB;, 3TO O3HAYAET, YTO 3aJIEp’KKA C 3aBEPIICHUEM
JTAHHBIX 3TANOB MIPUBEJIECT K YBEIIMYCHHUIO JITTUTEILHOCTH BCETO MTPOCKTA.

[Tono6HO pacmpeeneHn0 BpeMEHH BBITIOJIHEHUS TAIllOB, MEHEKEP JTOJDKEH
paccuuTarth pacnpeliesieHHe pecypcoB IO dTalmaM, B YacTHOCTH Ha3HAYUTh
UCIIOJHUTENIeH Ha Kaxaeli 3Tan. B T1abn. 3 mnpuBeneHo pacrpeseneHue
pa3pabOTYNKOB Ha KaXKJIbIN ATall, IpeACTaBICHHbBIN Ha puc. 4.

Tabnuua 3 - Pacnpenenenue uCnoHUTENEH MO 3Tarnam

Jran Hcnonnunresn
T1 Jxelin
T2 AnnHa
T3 JxeH
T4 Open
TS Mbpu
T6 AnHa
T7 Jxum
T8 Open
T9 JxeH
T10 AnnHa
T11 Dpen
T12 Dpen

[IpuBenenHas Tabiuua MOXKET OBITh HCIOJB30BaHA IPOrPaMMHBIMU
CpEICTBaMH TOJJIEPKKH IpoLiecca YIpPaBJICHUS M TOCTPOEHHUS BPEMEHHOM
JMarpaMMbl 3aHSTOCTH COTPYJHUKOB Ha OMpENEIEHHBIX ATamax padoT (puc. 5).
[lepconan He 3aHAT B padoTe HajJ MPOEKTOM Bce BpeMs ero peanuzauuu. B
TE€UYECHHE TEPUOJIa HE3aHITOCTH COTPYIHUKH MOTYT OBITh B OTITyCKe, paboTaTh Hal
JIPYTUMH TIPOEKTaMHU, IPOXOAUTH OOYUCHHE U T.1I.
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Puc. 5. BpemenHnas nuarpamma pacrpeesieHus: paboTHUKOB MO ATaram

B Gonbiux opranuzanusix 0ObIYHO pabOTaeT MHOTO CIICIIMAIMCTOB, KOTOPHIC
3aJICUCTBYIOTCSI B MPOEKTE MO Mepe HeoOxomumocTu. KoHedHo, Takoil mojaxon
MOKET CO3/1aTh OIpeIesIeHHbIE POOIEMBI JTsl MEHEKEPOB ITpoekToB. Hampumep,
€CJIM CIICIUAITUCT 3aHAT B MPOEKTE, KOTOPBINA 3aIEPKUBACTCS, ITO MOXKET CO3/aTh
TIPSAMBIC CIIOKHOCTH TSI IPYTUX TPOEKTOB, T/Ie OH TaKXKe JOHKCH YJ4aCTBOBATb.



[lepBoHauanbHbIil TpaguKk paboT HEU30EKHO COACPKUT KaKUe-HUOYIb
ook i HepopaboTku. [1o Mepe peanuzanuu MpoeKTa pacCUUTAHHBIE OI[CHKU
JUINTEJIFHOCTU BBITIOJIHEHUS ATAoB padOT MOJKHBI CPAaBHHUBATHCA C PEATbHBIMU
CpOKaM{  BBINIOJHEHUS OTHX JTamoB. Pe3ynbTaTel CpaBHEHUS  JOJIKHBI
UCTIOJIb30BAaThCSl B KaueCTBE OCHOBBHI I TepecMoTpa rpaduka paboT emie He
peaTM30BaHHbIX 3TaloOB IMPOEKTA, B YAaCTHOCTH JII TOTO, YTOOBI TOMBITATHCS
YMEHBIINTD JIUTETBHOCTh 3TAllOB KPUTUYECKOTO Ty TH.

YupasieHue pucKkaMu

Baxxnoit vacTthio pabOThl MEHEIKEpa MPOEKTa SIBIAETCS OIEHKA PHUCKOB,
KOTOpBhIE MOTYT MOBJHATh Ha rpaduk paboT WiIM Ha KayecTBO CO3/1aBa€MOTO
IPOrpaMMHOr0 MPOAYKTa, M pa3paboTKa MEpONPUATHA MO NPEIOTBPAIICHHUIO
pUCKOB. Pe3ynbTaThl aHaIM3a PUCKOB JOKHBI ObITh OTPAXKEHBI B IUIAHE TIPOEKTA.
OmnpeneneHue pucKoB U pa3paboTKa MEPONPUSITUN 1O YMEHBIICHUIO UX BIUSHUSI
Ha XOJ] BBIMIOJHEHUS TPOEKTAa HA3bIBAETCS YIIPABICHUEM PUCKAMH.

VYIpoLEeHHO PUCK MOYXHO NOHMMAaTh KaK BEPOSTHOCTH MPOSBICHUS KaKUX-
A100 HEeOJAaronpUATHBIX OOCTOSITENBCTB, HETATUBHO BIMSIOUIMX HA PEATU3ALUIO
npoekTa. PuCKM MOryT yrpokarb MNpPOEKTy B IEJIOM, CO3JaBAEMOMY
IPOrpaMMHOMY MPOAYKTY WM OpraHu3alMU-pa3paboT4uKy. MOKHO BBIIEIUTH
TPH THUIIA PUCKOB.

1. Pucku ona npoexma, ¥oTOopble BIUSAIOT Ha Trpaduk padOT WIH
pecypchl, HEOOXOAMMBIE JIs1 BBIMIOJIHEHUS TPOEKTA.

2. Pucku onsa pazpabamuieaemoco npodykma, BIUAIONIME HA KAYECTBO
WM POU3BOUTENBHOCTD pa3padaThIBAEMOr0 NPOrPaMMHOIO MPOAYKTA.

3. busnec-pucku, oOTHOCSUIMECS K OpraHU3ALMHU-PA3pabOTUMKy WIIU
MOCTABIINKAM.

KoneuHo, 3TH THIIBI pUCKOB MOTYT Iiepecekatbes. Hanpumep, eciam OnbITHBIN
POTrPAMMUCT MOKUJAET MPOEKT, 3TO OyAEeT PHUCKOM Mg MpPOEeKTa (IMOCKOJIbKY
3aJIep>KUBAETCS CPOK ClIayu TOTOBOTO MPOAYKTA), PUCKOM Ji MPOJYKTa (TaK Kak
HOBBIM ITPOTrPaMMUCT, 3AMEHUBIIUI YIIEAIIEr0, MOYKET OKa3aTbCi HE CIUIIKOM
OMBITHBIM U CHeNaTh OMMUOKH B TporpaMme) U OH3HEC-PUCKOM (TOCKOJBKY
3aJiep’KKa JaHHOTO MPOEKTa MOKET HEraTHBHO MOBIHUATh Ha OyAyIIHe JEIOBbIC
KOHTaKThl MEX/1y 3aKa34MKOM U OpraHu3alie-pa3zpaboTunKoM).

KoOHKpeTHbIE THIBI PUCKOB, KOTOPBIE MOTYT OKa3aTh BIIMSHHE HAa JaHHBIN
IPOEKT, 3aBHUCAT OT BHUJA CO3AABAEMOI0 NPOrPAMMHOrO MNPOAYKTa M OT
OpPraHU3alOHHOTO OKPYXXEHUs, I/I€ peaau3yeTcsi NporpaMMHbIA MpoekT. Bmecte
C TeM MHOTHUE THUIIBI PHUCKOB CIIOCOOHBI TOBJIMATH Ha JIOObIE MPOrPAMMHBIE
MPOEKTHI, ’TU PUCKH MPUBEICHBI B TA0I. 4.

Tabnuua 4 - Bo3MoxHbIE pUCKU TPOTPAMMHBIX TPOEKTOB

Puck Tunel pucka Onucanune pucka

TexydecTs pa3paboTankoB |Puck ams mpoekra OnsITHBIE  pa3pa0OTYMKH  MOKHJAIOT MPOEKT JO  €ro
BaBepLICHUS

V3meHeHne B ynpaBiaeHUMMPUCK JUIsl IPOEKTA Opraam3anuss MEHSET CBOM TPHOPUTETHI B YIPABICHUH

opranuzanuei [MPOEKTOM




IHeroToBHOCTS ammapaTHBIX|PHCK IS IPOEKTa IATTmapaTHBIE CpEACTBa, KOTOPhIE HEOOXOIMUMEBI IS TIPOEKTa,
CpencTB HE TIOCTYTIMIIM BOBPEMS IJTM HE TOTOBHI K DKCIUTyaTaIllH
M3meneHne TpeboBaHMA Pruck mms mpoekta m ansllosBieHue  OONBIIOTO  KOJNMYECTBA  HETPEIBUACHHBIX|
[pa3pabaTbIBa€MOro M3MEHEHHH B TpeOOBAaHMAX,  NPEOBABIIEMBIX K
MPOAYKTA azpabateiBaemomy 110
Bamepxka B paspaboTkePuck mnsa mpoekta m angCrenudUKai OCHOBHBIX HMHTEP(EHCOB TOACHCTEM HE|
creruduKan [pa3pabaTbIBaeMOro MOCTYMWIM K pa3paboT4MKaM B COOTBETCTBHUH C I'pa)KoOM
MpoJIyKTa pabot
Henoouenka pasmepalPuck 1Is mpoekTa M AusPazMep CUCTEMBl 3HAYMTENBHO MPEBBICHI MEPBOHAYAIBHYIO
pa3pabaTbIBaeMOI CUCTEMBI [pa3padaThIBAEMOrO OLIEHKY
MpoJyKTa
Henocrarounas Prck isiCASE-cpencTBa,  npenHasHadeHHbIE UL HOAJCPIKKH
P(hhEeKTHBHOCTD CASE-pa3pabarsiBacMoro MPOCKTA, OKAa3aJIUCh MeHEe AP PCKTUBHBIMHE, YEM OXKHAIOCH
CpeAacTB MpoJyKTa
3MeHeHNs B TEXHOJOrMU|[BHU3HEC-PHUCK (OCHOBHBIE TEXHOJIOTUH TIOCTPOCHUS] MPOTPAMMHON CHCTEMB]
azpabotku 110 BaMEHSIOTCS] HOBBIMHU
[TosiBneHue IbusHec-puck IHa pbIHKE MPOrpaMMHBIX IPOIYKTOB A0 OKOHYAHUS MPOEKTA|
KOHKYPHPYIOIIETO MOSIBHIIACH KOHKYPHPYIOIIas IPOrpaMMHasi CHCTEMa
MPOTPAMMHOTO MIPOAYKTA

Cxema mponecca yrnpaBJICHHS PUCKaMM MOKa3aHa Ha puc. 6. DTOT mporecc

COCTOMUT U3 YCTBIPCX

CTaIuM.

1.0npedenenue puckog. OnpenensroTcss BO3MOKHBIC PUCKHU JJIsI TIPOEKTa, IS
pa3pabaThiBaEMOTO MPOYKTa U OU3HEC-PUCKHU.

2Ananuz  puck

06. QOrneHuBaeTcsa

MOSIBJICHUSI PUCKOBBIX CUTYyaIUH.
3. IInanuposanue puckos. [1naHUPYIOTCS MEPONPUATHS TIO TIPEAOTBPAIICHUIO
PUCKOB WJIM MUHUMU3ALMU UX BO3JECUCTBUS HA MMPOEKT.
4. Monumopune puckog. 110CTOSSTHHOE OLIEHMBAHHME BEPOSTHOCTEH PUCKOB H
BBITIOJTHEHWE MEPONPUSATUM MO CMATYEHUIO MOCJIEICTBUN MPOSIBICHUS PUCKOBBIX

CUTYyaluu.

On JEH [ Nnas HH
pefenexve - Ananag o [nasipoeanue .
pHCKO8 pricKoa PHCKOE
| !
Y Y Y

BCPOATHOCTL H  IIOCICHAOBATCIBLHOCTD

MOHKHTOpIH
pHCKOS

Crmcox
NOTEHLMANBH
pMCkog

Crikcox
NEPBOCTENEHHbX
[UCKDR

s

MECIOI"FH‘FTHH no
ﬂﬂEELE]TiFEILL'\?H"-:I
pMCEDR

OueHku
PHCKDB

Puc. 6. IIponecc ynpasieHust puckamu

IIpouecc ymnpaBneHus pUCKaMy, KaK W APYTH€ MPOLECCHI IUIAHUPOBAHUS,

ABJISIETCS UTEPALMOHHBIM, BBIIIOJIHAEMBIM B TEUEHHME BCETO CPOKA pealln3alvu
npoekta. CHauana pa3pa0OaThIBalOTCS IUIaHBl YIPaBICHUS pPHCKaMH, 3aTeM
IIOCTOSIHHO ~ OTCJIE)KMBAETCSl CUTyalluss BOKpYr peanusauuu mpoekra. llpwm
NOCTYIUICHUM HOBOM HH(OpPMAIMM O BO3MOKHBIX PHCKaX 3aHOBO MPOBOJIUTCS
aHaJIu3 PUCKOB U MEPBOCTENIEHHOE BHUMAHME YAEISIETCA HOBBIM puckaM. [lo mepe
NOCTYIJIEHUSI HOBOM MH(pOpMAIIMKN TaKXKe€ WU3MEHSIOTCS IUIaHbl MEPOIPUSTUH 1O
MPEAOTBPALICHUIO U CMSATYEHHUIO PUCKOB.

PesynbraTel mpomecca ynpaBieHUS PUCKAMU JOKYMEHTHPYIOTCS B BHUIE
IJIAHOB ympaBieHHus puckaMu. OHHM JTOJHKHBI BKIIOYATh ONKMCAHUE BO3MOKHBIX



NPOEKTHBIX PHUCKOB, UX aHAJIU3 M IMEpPEYeHb MEPONPUATHI, HEOOXOIUMBIX IS
YIPaBJICHUS] PUCKAMH.

Onpenesenue pucKkoB

Omnpenenenre puckoB — IepBasi CTaus Mpolecca ynpasieHus: puckamu. Ha
ATOM CTaJIUU OMHUCHIBAIOTCS PUCKHU, KOTOPhIE MOTYT MPOSBUTHCS MPHU pean3aluu
npoekTa. B mpuHiuie Ha 3TOM cTajuy HE JTOJDKHA OLICHUBATHCS BEPOSITHOCTH U
3HAYMMOCTh PUCKOB, HO Ha MPAKTUKE MaJIOBEPOATHBIE PUCKU C HE3HAUYUTEIbHBIMU
MOCJIEJICTBUSIMU OOBIYHO OTOPACHIBAIOTCS Cpasy.

OmnpeneneHre pUCKOB MOKET BBITIOJIHATHCS B PEKUME KOMaHIHOW paboThI ¢
UCITOJIb30BAaHUEM MOJX0Ja '"MO3roBoil mTypMm" MO0 OCHOBBIBATHCS HA OIIBITE
MeHepkepa. Ilpu omnpeneneHur pPHCKOB MOXKET IMOMOYb HPUBEACHHBIA HUXKE
CIIMCOK BO3MOXHBIX KaT€TOpU PUCKOB.

1. Texnonoeuueckue pucku. lIpoucTekaroT U3 NPOrpaMMHBIX U amnnapaTHBIX
TEXHOJIOTHUIA, HA OCHOBE KOTOPBIX pa3padaThIBAETCs CUCTEMA.

2.Pucku, ceazannvie ¢ nepconarom. CBs3aHbl C YJ€HAMU KOMAaH/IbI
pa3pabOTUHKOB.

3.0peanuzayuonnvie  pucku.  IlpoucrekaroT U3  OPraHU3AIMOHHOTO
OKpY>KEHHUs, B KOTOPOM BBITIOJTHSETCS MPOEKT.

4 Uncmpymenmanvuvie  pucku. Cpsizanbl ¢ ucnosibdyembiMu ~ CASE-
CPEICTBAMM U JPYTMMU CPEACTBAMU MOLIEPKKH npouecca cozaanus 110.

5.Pucku, cesazannvie ¢ cucmemnviMu mpeboganuamu. IIposiBIAIOTCS pH
MU3MEHEHUU TpeOOBaHUM, IPEIBbABIAEMBIX K pa3padaTbiBa€MOil cucTeMe.

6. Pucku oyenusanus. CBsi3aHbl C OIEHUBAHUEM XapPaKTEPUCTUK MPOTPAMMHOMN
CUCTEMBI U PECYPCOB, HEOOXOIUMBIX JIJISl peaTn3aliy MPOEKTa.

B Tabn. 5 npencraBieHbl HEKOTOPbIE MPUMEPBI, OTHOCAIIUECS K KaXAOW U3
ONMMCAHHBIX KaTEropui pUCKOB. Pe3ynbraToM sTama omnpeaesieHus pUCKOB OyaeT
JUIMHHBI ~ CIHCOK BO3MOXHBIX PHCKOB, KOTOpPbIE MOTYT TIOBIMATH Ha
pa3zpabaTbiBaeéMblii MPOrPAMMHBIA  MPOAYKT, TMPOEKT WM  OpPraHU3alUIo-
pa3paboTuuka.

Tabnuma 5 - Kateropun puckon

Kareropusi pucko  |[[Ipumepbl pucKoB

TexHoMOrMYECKHE baza maHHBIX, KOTOpas HCIIONB3YeTCs B NPOTPAMMHOW CHCTEME, HE

[PUCKH obOecrieunBaeT 00pabOTKY 0XKHUIAEMOTO 00beMa TPaH3aKIINH.

HpOFpaMMHBIe KOMITOHCHTBI, KOTOPBIC HCIIOJB3YIOTCA IOBTOPHO, MMCECIOT

Heq)eKTBI, OTPAHUYUBAIOINEC UX q)yHKI_H/IOHaHBHBIC BO3MOXHOCTH

Puckn, cBs3aHHble CcHeBO3MOXHO MO00paTh pabOTHHKOB ¢ TpeOyeMBIM MpodhecCHOHATHHBIM

[epcoHaIoM [YPOBHEM.

Benymuii pazpaboTduk 3a00J1e B caMOe KPUTUIECKOE BpeMsI.
HeBo3M0XHO opraHn30BaTh HE00X0UMOE 00yIeHHE TIEpCOHAIA

OpraHu3anoHHbIE B opranmzarnuu, BbIIONHAOMEHR paspabotky I10, mpowmsomnuia pe-

PUCKH OpraHM3aIys, B Pe3yJbTaTe Yero M3MEHWINCh NPUOPHUTETHI B YIIPaBICHUH

[IPOEKTOM.

@drHaHCOBBIE 3aTpy/AHEHHS B OPraHM3AlMH IPHUBEIHW K YMEHBLICHHIO

010/)KETa IIPOEKTa

MucTpymenTanbhbele  [[IporpammHblii kox, renepupyemsliit CASE-cpencTBaMu, He 3¢ (eKTHBEH.
WCKH CASE-cpencTBa HEeBO3MOXXHO HMHTETPUPOBATH C JPYIMMH CpEICTBAMU




MOAJIEPIKKH NIPOEKTA

Puckn, cBs3anHble cllI3MeHeHHs TPpeOOBAaHMH MIPUBOAAT K 3HAYNTEIEHBIM IIOBTOPHBIM TEMHBIMHU
CUCTEMHBIMHU TpeOoBaHUAMH  paboTaM IO MPOSKTHPOBAHUIO CHCTEMBI.

TpeOOBaHUSAMH [lepBoHauanbHasK He4eTKas (dbopmynHIpOBKa I10JIb30BATENbCKUX|
TpeOOBaHMI TIpHWBENa K 3HAYUTEIBHBIM H3MCHEHHSAM  CHCTEMHBIX
TpeOOBaHU, MPOSBUBIINXCS HA MO3THUX CTAUAX Pa3pabOTKHU MPOCKTA
Pucku onleHuBanus HenoonieHkH BpeMEHU BBINIOJHEHHUS IPOEKTA.

CKOpOCTh  BBISIBICHHS ~ Je(EKTOB B  CHCTEME  HIDKC  paHee
BarIaHUPOBAHHOM.

Pazmep CHUCTEMBI 3HAYUTEIBHO TIpEBBIIIAET TI€pBOHAYAIBHO
[pacCUUTaHHBII

AHAJIN3 PUCKOB

IIpn anamu3e U1 KaXAOro OIPEAEICHHOTO pPHUCKAa IOACYUTHIBACTCS
BEPOATHOCTb €r0 IMpPOSBIEHUS M YyIIepO, KOTOphIi OH MOXeT HaHecTH. He
CYILECTBYET IPOCTHIX METOAOB BBINOJHEHUS aHAJIN3a PUCKOB — B 3HAYUTEIILHON
MEpe OH OCHOBaH Ha MHEHUH U OIbITE MEHEIKepa. MOKHO IPUBECTH CIIETYIOLTYIO
IIKAJTy BEPOSATHOCTEN PUCKOB U UX MOCIIEICTBUM.

1. BepoATHOCTh pHCKa CUMTAETCS OYEHb HU3KOM, €CIM OHAa HMMEEeT
3HaueHue meHee 10%; HuU3KOM, ecnu ee 3HaueHue ot 10 mo 25 %; cpenHen npu
3HaYeHUAX OT 25 1o 50%; BBICOKOH, eciim 3HaueHue kojieonercsa ot 50 mo 75%;
OUYEHb BBICOKOH MpHU 3HaUYEeHUSIX Oosiee 75%.

2. Bo3moxHbIHN yiiepO OT pUCKOBBIX CUTYallMd MOKHO MOJIPa3esiuTh Ha
KaTacTpopUIECKU, CEPhE3HBIN, TEPITUMbIN U HE3HAYUTEIbHBIN.

Pe3ynbrarhl aHayv3a pUCKOB JOJIKHBI OBITH MPEACTABICHBI B BUIE TAOJIULIbI
PHUCKOB, YIOPSIIOYEHHBIX MO CTETNIEHW BO3MOXHOIO yiiepba. B Tabn. 6 npusenen
YIOPSAOYEHHBI CIHMCOK PHCKOB, ONHUCAHHBIX B TaOl. 5; TaM e YyKa3aHbl
BEPOATHOCTH 3TUX PUCKOB. 3/1€Ch BEPOSITHOCTU PUCKOB U CTENEHb yIiepOa OT HUX
yKa3zaHbl TNpou3BosibHO. Ha mpakTuke i1 uX OmpeneiaeHus Heooxoanma
noapoOHast uHpopmalus o npoekre, TexHonoruu cosganus 10, komanne paspa-
OOTYMKOB U O CAMOW OpraHU3ALIMH.

Tabnua 6 - Cnucok puCKOB MOCJE MPOBEIECHUS UX aHAIN3a

Puck BepositHocTh Crenennb yuepoa
@duHaHCOBBIE 3aTPYAHEHMS B OpraHU3allMU INPHUBENN K yMeHbIIeHHIo Huzkas Katactpoduueckas
010/)KeTa TIPOeKTa

HeBozmoxHO nogo6pars pabOTHHUKOB c TpebyrommmMcs Beicokast Katactpoduueckas
podeCCHOHAIFHBIM YPOBHEM

Benymmii pazpaboTumk 3a001en B caMoe KpUTHYECKOE BpeMst Cpenuss CepbesHast
[IporpaMMHBIE KOMIOHEHTHI, HCHOJB3yeMBIE MOBTOPHO, UMEOTCpenHssa Cepne3Has
nedexTsl, orpaHMYMBaIOIINE UX (YHKIIMOHAIbHBIE BO3MOKHOCTH

W3menenns TpeOOBaHWH MPHUBOAAT K 3HAYUTEIBHBIM TMOBTOPHBIM CpemHss Cepne3Has
paboTam O IPOEKTUPOBAHUIO CUCTEMBI

B oprammzamum, BemmonHsromed paspabotrky [10, mnpowmsomuraBricokas Cepne3Has

peopranusanys, B pe3yiabTaTe 4Yero HW3MEHWIUCh IPUOPUTETHl B
YIPaBJIECHUU IPOEKTOM

basa maHHBIX, KOTOpas HCHIONB3yeTcs B MporpaMMHON cucteme, HeCpemHss Cepne3Has
obecrieunBaeT 00pabOTKy OKHAAEMOTr0 00beMa TPaH3aKITHI

Henoonenku BpeMEeHU BBIIIOJIHEHMSI IPOEKTA Bricokas Cepne3Has
CASE-cpencrBa HEBO3MOXHO HMHTETPUPOBATh C JAPYTMMH cpejcTBamuBbicokas Teprumas
ITOJIAEPIKKH TPOEKTa

[lepBonauaspHast ~ HedeTkas  (OPMYNIHMPOBKAa  IOJIB30BaTENbCKUX CpemHsst Teprumas

TpeOOBaHWH TpuUBEIa K 3HAYATEIHHBIM H3MEHEHHUSIM CHCTEMHBIX
TpeOOBaHNUH, MPOSBUBIINXCS Ha MMO3THUAX CTANUSIX Pa3pabOTKH IMPOEKTa



Hero3moxHO OpraHn3oBaThb H606X0)_II/IMOC 06y‘I€HI/I€ nepcoHala Cpe}leIﬂ TepnnMaﬂ

CkxopocTh  BbIssBICHMS  JedeKToB B  cucteMe Hmwke paHeeCpenHss Tepnumast
CIUTAaHUPOBAHHOMN

Paszmep  cucTeMbl  3HAUMTENBHO  IIPEBBIIAET  IEepBOHaYaILHOBbICOKas Tepnumast
pacCYMTaHHBbIN

[Mporpammusiii Koz, renepupyembiii CASE-cpencrBamu, Headdekrusen Cpenuss HesnauntensHas

KoHeuHO, Kak BEpOSTHOCTh PHUCKOB, TaK M BO3MOXHBIM yHIepd OT HHUX
JIOJKHBI TIEPECMATPUBATHCS MPU MOCTYIICHUH JOTIOJHUTEIHHONU HH(pOpMAIH 00
ATUX PUCKAX U [0 MEPE peann3aly MEPOIIPUATHN O yIIpaBJIeHUIO0 nMHU. [loaTomy
no/I00HbIEe TAONHIIBI PHUCKOB JIOJDKHBI TEPEAETBIBATHCS Ha KaXKIOW HTEpaluu
IIpoLecca yIPABJICHNs PUCKaMHU.

[Tocne mpoBeneHHs aHaIU3a PUCKOB ONPEAEIAIOTCS Hambosee 3HauMMble
PHCKH, KOTOPBIE 3aTEM OTCJIEKMBAIOTCS HA NPOTSKEHUU BCETO CPOKA BBIITOJHEHUS
npoekTa. OmnpenesneHne 3TUX 3HA4MMBIX PUCKOB 3aBUCUT OT MX BEPOSITHOCTEH U
BO3MOXKHOTro ymiepba. B ol0mem ciaydae Bcerja OTCIEXKUBAIOTCS PHUCKH C
KaTacTpO(UUECKUMHU TOCIEACTBUAMH, a TaKXKE PUCKH C CEPbE3HBIM YIIEpOOM,
3HA4YEHUE BEPOSATHOCTU KOTOPBIX BBILLIE CPEIHETO.

B HEKOTOpBIX CTaThX PEKOMEHAYETCS OINPENENUTh W OTciexuBaTh 10
BEpXHUX" PUCKOB, HO 3TO HE Bcerga oO0OCHOBaHHas pekomeHnauus. KommuectBo
PHUCKOB, KOTOpbIE HEOOXOJUMO OTCJEKMBATh, 3aBUCUT OT KOHKPETHOI'O MPOEKTA.
OT0 MOXeT OBbITh NATh PHUCKOB, a MOXET — mATHaguate. Ho, KoHeuHo,
KOJIMYECTBO PHUCKOB, MO KOTOPHIM HPOBOAUTCS MOHUTOPHUHL, JOJDKHO OBITh
0003puMbIM.  boNbIlIOE  KOJIMYECTBO  OTCIEKHUBAEMBIX PHUCKOB  MOTpeOyeT
OTPOMHOI0  KoJiM4yecTBa coOupaeMoil wuHpopmaumu. W3 chnmcka pHCKOB,
NPEACTABICHHBIX B Ta0d. 6, I MOHHUTOPUHIA CJIEAyeT OTOOpaTh T€ PHUCKH,
KOTOpbIE MOTYT MPUBECTH K KAaTACTPO(DHUUECKUM U CEPbE3HBIM MOCIEACTBHUAM IS
BAILIETO IIPOEKTA.

I[l1anMpoBaHue pUCKOB

IInaHnpoBaHUE 3aKIHOYAETCS B ONPENEIICHUU CTPATETUH YIIPABICHUS KAXKIbIM
3HaYUMBIM PUCKOM, OTOOPAHHBIM JJI1 MOHUTOPHUHTA MIOCIIE aHaJIM3a PUCKOB. 371€Ch
TaK)K€ HE CYLIECTBYET OOIICTIPUHATHIX MOAXOIOB JUIsl pa3pabOTKU TaKHX
CTpPaTErMii — MHOTO€ OCHOBBIBAETCS Ha "4yThe" M ONBITE MEHEIKEPA MpoeKTa. B
Tabyi. 7 TMOKa3aHbl BO3MOXKHBIE CTPATETUW YINPABIECHUS OCHOBHBIMH PHUCKAMH,
NpUBEACHHBIMU B Ta0. 6.

Tabnuma 7 - CtpaTeruu yrnpaBieHHs] pUCKaMu

Puck Crparerus

DHHAHCOBBIE npoOieMbI[10IrOTOBUTh KPaTKU JOKYMEHT Ul PYKOBOJICTBA OpTraHU3alWH, MOKa3bIBAIOLIINN
OpraHnu3anuumn IBAXXHOCTH JAHHOI'O MPOCKTA JII JOCTHXKCHUA Q)HHaHCOBBIX HCJ’ICI\/’I OpraHn3anuunu
[TpoGaembl IMpenynpenuTs 3aka3uyvMKa O MOTEHLUUAIBHBIX TPYIHOCTAX U BO3MOXKHOM 3aJepiKKe
HCKBaHI/I(I)I/IHI/IpOBaHHOFO MPOCKTa, pAaCCMOTPETH BOIIPOC O MOKYNKE KOMIIOHCHTOB CUCTEMBI

nepcoHaa

bosnesnu nepconana

PeoprannzoBaTh paboOTy KOMaHIbI pPa3pabOTUYMKOB TakuM OOpa3oM, HYTOOBI
00S3aHHOCTH ¥ paboTa YJICHOB KOMaH bl MEPEKPHIBAIIH IPYT IPYTa, BCICACTBUE ITOTO|
pa3paboTynky  OyAyT 3HATh MW TIOHMMATh 3a/ay, BBIMOJHIEMBIE JAPYTUMH
COTPYTHUKAMH

JledexTHbIC CHCTEMHBIE
KOMITOHEHTBI

BaMeHUTD IIOTCHIIUAJIBHO }le(i)eKTHBIe CUCTEMHBIE KOMIIOHCHTBI IMOKYITHBIMH
IKOMIIOHCHTAMH, I'apaHTUPYIOIIMMHU Ka4€CTBO pa60T},1

M3menenns TpeGoBaHUiA

|HOHI)ITaTI)C5I OINpCACIUTD TpC6OBaHI/IH, Hanboiee BCPOATHO TTOJABCPIKCHHLIC




M3MEHEHHSIM; B CTPYKTYpPE CHCTEMBI He 0TOOPaKaTh AETATBHYIO HH(POPMAIIHIO

IPeoprannzarus KOMIaHUU-[I0ATOTOBUTh KpaTKWi TOKYMEHT MJsi PYKOBOJCTBA KOMITAHHH, ITOKA3BIBAIOIITUIA
azpaboTyrka BYXKHOCTH JJAHHOTO MIPOEKTA IS TOCTIKECHHUS (PITHAHCOBBIX Ieieii KOMIaHUN

HemocTtarounas IPaccMOTpeTs BOBMOXKHOCTB ITOKYTIKH 00JIee TIPOU3BOIUTEIbHOM 0a3bl JaHHBIX
MPOM3BOIUTEIHHOCTD 6a3p]
[TaHHBIX
Henoouenkn BpeMeHH[PacCCMOTPETh BOIPOC O TOKYIKE CHCTEMHBIX KOMIIOHEHTOB, HCCJIEIOBATH
BBITIOJTHEHHSI IPOEKTA BO3MOKHOCTh UCIOJIB30BAaHUS TeHEpaTOpa NPOrpaMMHOro Koja

Cy1iecTByeT Tpu KaTeropyuu CTPaTeTuid yIpaBJICHUS] PUCKAMH.

1. Cmpameeuu npedomepawjerus puckog. COriacHO 3TUM CTPATETUAM
CIEMyeT TPOBOAUTH MEPOIPHUATHS, CHIDKAIONINE BEPOSTHOCTh MPOSIBICHUS
puckoB. [lpuMepoM MOXKET CIYXHUTh CTpaTeTUs HCKIIOYCHUS TOTCHIIMAIBHO
ne(eKTHBIX KOMIIOHEHTOB, ONMCaHHas B Ta0. 7.

2. Munumuzayuonnvie cmpameecuu. HampaBiieHpl Ha YMEHBIICHUE
BO3MOXKHOTO yIiepOa OT pucKoB. [IpumepoM CcCiy>)XUT cTpaTerus yMEHBIICHUS
yiiepOa oT 00JIe3HH YJICHOB KOMaH bl pa3paboTYuKOB (cM. Tab. 7).

3. Ilnanuposanue "asapuiinvix" cumyayuti. COrnacHO 3TUM CTPATETHUSIM
HEO0OXOAMMO MMETh IJIaH MEPONPUSITHI, KOTOPhIE CIEAYET BBIMOJHUTH B Cllydae
MPOSIBJICHUS] PUCKOBOM cuUTyanuu. B Tabn. 7 3TO cTpaTerus MOBEIEHUS IPHU
BO3HUKHOBEHUHU (PUHAHCOBBIX MPOOJIEM y OpraHu3aluu-pa3padoTInKa.

MOHMTOPHUHT PUCKOB

MOHHMTOPHUHT PUCKOB 3aKIIOYAETCS B PETYJIIPHOM IEpecueTe BepOsTHOCTEH
pPUCKOB W yiepOa, KOTOpbIA OHM MOTYT HaHecTu. [l 3TOoro HeoOXoammo
MOCTOSTHHO OTCIEXHUBATh (DaKTOPBI, KOTOPHIE BIUAIOT HA BEPOSTHOCTH PUCKOB U
BO3MOXHBIN yiep0. DT (aKkTophl 3aBUCAT OT TUIOB prcka. B Tabi. 8 npuBeneHs
NPU3HAKHU, KOTOPBIE IOMOTAOT ONPEAEIIUTh TUIT PUCKA.

Tabnuua 8 - [Ipu3Haku prucKoB

Tun pucka IIpu3sHaku

TexHONOrnuecKue pucku 3amep>KKu B TOCTaBKe OOOPYJOBAaHUS WM IPOTPAMMHBIX CPEACTB IOMJICPKKH
mpouecca cosgaHus I10, MHOroducieHHblE JOKYMEHTHPOBAHHBIE TEXHOJIOTMYECKHE
MPOOIEeMBI

Puckn, CBSI3aHHBIE clHu3koe MopallbHOE COCTOSIHHME NEpPCOHANa, HATSHYTHIE OTHOLIEHUS MEXIY 4ICHaMH

MEPCOHAIOM KOMaH/1bl pa3padOTIYMKOB, HU3KOE KAYECTBO BHINOJIHEHHOH padoTHhI

OpraHu3alluOHHBIE PUCKU IPasroBopsl cpean mHepcoHana O MACCUBHOCTH M HEAOCTATOYHOM KOMIIETEHTHOCTH

IBBICIICT'O PYKOBOACTBA OpraHu3allin

I/IHCprMGHTaJ'ILHLIC PUCKH Hexenanne pa3pa60T‘lI/IKOB HCIOJIb30BaTh IMPOrpaMMHBIC CpEACTBA HOAACPIKKH,

MHCTPYMEHTAJIbHBIE CPEACTBA

HeomoOpuTenbHble OT3bIBBI 0 CASE-cpenctBax, 3ampocsl Ha 0ojiee MOIIHBIC

IPucku, CBSI3aHHbIE cHeoOxoauMocTh TepecMOTpa MHOTHX CHCTEMHBIX TpeOOBaHWH, HEIOBOJIBCTBO

CHCTEMHBIMH TpeOoBaHMAMHU akazumka [10

IPucku onieHuBaHUs M3menenns rpaduka padoT, MHOTOYUCIEHHBIC OTYETHI O HapyIIeHUH rpaduka padoT

MOHUTOPUHT  PUCKOB  JOJDKEH  OBbITh  HENPEPHIBHBIM  IPOLIECCOM,
OTCJICKMBAIOIIMM XOJ[ BBIIOJIHEHUS MEPONPUATUN T10 YIIPABICHUIO PUCKAMU, TIPU
ATOM KaKJIbIi OCHOBHOM PUCK JIOJDKEH PACCMATPUBATHCS OTAEIIBHO.

4. Tlopsinok BbINOJHEHNsI padoThI
1. N3yunth TEOpETUUECKUN MaTEepUal.




2. [TocTpouTh BpPEMEHHYIO U CETEBYIO IUarpamMmbl sl BbIOPAHHOTO

IIPOEKTA.

3. [locTpouTts auarpaMmy pacnpelesieHHs YYaCTHUKOB TIPYIIBI 10
JTaIlaM.

4. [TocTpouTe CHHCOK BO3MOXHBIX PHCKOB C YKa3aHWEM Ha3BaHUS
pHUCKa, €ro ONMCaHue U THIIA.

S. [IpoBecTn aHAJIN3 PUCKOB.

6. Onucate CTpAaTETUIO INIAHUPOBAHUS PUCKOB.

7. [TocTpouTs OTYET, BKIOYAKOLIMK BCE IIOJIyYCHHBIE AMArpaMMbl U

OIMMCAaHUC CTPATCIUHU IIJITAHUPOBAHUA PUCKOB.

5. Conepkanue oT4eTa

B otuere cnemyer yka3ars:

1.1lens paboThl

2.BBenenne

3.IlporpamMmMHoO-anmapaTtHble CpPEACTBA, HCIOJIb3yeMble TPU BBIMOJHEHUU
paboThI.

4.OCHOBHYI0 YacTh (ONUCAaHHE camMOil PpabOThl), BBHIMOJHEHHYIO COTJIACHO
TpeOOBAHMSIM K PE3YJIbTaTaM BBIOIHEHUS J1a00paTOpHOM paboThI (I1.2).

5.3akJroueHue (BbIBOJIbI)

6.CMCOK MCTOJIb3yeMOM JTUTePaTypPhl



IIpuioxenue A

1. Pa3paboTka MHTepHeT-MarasrHa C MPOrHo3MpoBaHMEM NPOAaX

2. Pa3spaboTtka cucrembl "AHanun3 LLeH MHTEePHET-Mara3nHOB KOHKYPEHTOB"

3. Pa3paboTka Be6-npunoxeHnsa Ans Noncka MapLipyTa K LiesieBbiIM 06bekTam BHYTPH
3/1aHNN

4 Pa3paboTka My/IbTUA3BIYHOrO HOBOCTHOTO CaliTa ObLEeCTBEHHOW OpraHn3auum

5 Web-npunoxeHue ans obyyeHns oCHOBaM CO3aHWS CalToB

6. Pa3paboTka NHTepHET-CepBUCa ANA OCYLLECTBNEHNSA TEHAEPHbIX OnepaLni

7 Co3paHue Beb-cepBuca a4 nogbopa COTPyAHNKOB

8 Pa3paboTka cepBuca A1 OpraHM3aLmm CopTUBHbIX MEPOMPUATUI

9 Pa3spaboTka Be6-cepBuMCca A4 MarasvHa LBeToB Ha ocHoBe pperimBopka ASP.NET

10. Pa3paboTka aBTOMaTM3NPOBaHHOW MHGOPMALMOHHOW CUCTEMBI MO NPOAaxe
LMPPOBOW TEXHNKM

11. Pa3paboTka aBTOMaTU3MPOBAHHOMN CMCTEMbI MOAOOPa 3TanoB NpodeccMoHaNbHOro
pa3BUTUA NepcoHana

12. Pa3paboTka aBTOMaTM3NpPOBaHHOW MHGOPMALMOHHOW CUCTEMbBI MO NPOAaxXe
OPrTEXHNKM

13. Beb-npunoxeHne KOHTPOAA y4ebHOW feATeNbHOCTU CTYAEHTOB B YHUBEpPCUTETE

14. Beb-npunoxeHue, OCyLLeCTBAAIOLLEE NPeAOCTaBAEHME apeH bl NAOLWaAen Ans
XpaHeHWs BeLler IMUYHOTO NOJb30BaAHMSA

15. Beb-nnatdopma ans yueta n NoATBEPXKAEHUS NPOPeCcCUOHaNbHbIX 3HAHUN Y HaBbIKOB:
cepBepHas YacTb

16. Beb-cepBuc aBTOMaTM3aUuMmn nogbopa nepcoHana
17. Co3paHune Be6-NpUNOXKEHWA 411 YPaBAeHUS NepCOHaNbHbIMWU MNAaHaMu 1 3aZadyamm

18. Pa3paboTka Be6-npunoxeHna ans GUTHeC-CTyann Ha a3bike Python ¢ nomoLbio
dpenmeopka Django

19. Pa3paboTka MecceHaXepa C yNyULleHHbIM aArOPUTMOM CKBO3HOrO WWNPPOBaHUA Ans
6e3onacHoro obLeHns noab3oBaTenemn

20. Pa3pabotka AVC yyeTa npoaaxkv TOBapOB MarasunHa
21. AHanu3 1 aBTOMaTM3aLMs 3a4a4y ydeTa B pekiaMHOM bu3Hece
22. Pa3pabotka NC ana TypuCTMUYECKOro areHTcTea

23. Pa3pabotka naatdopmbl A8 CETEBOro npeActaBieHns 6a3bl 3HaHWM Ha Npumepe Task-
MeHezaKepa

24. MobwunbHoe npunoxeHne «MeHeayxep No npogaxam» Ha niatdopme
1C:Mpeanpuatne 8.3

25. Pa3pabortka cavTta Ana TPaHCNOPTHOM KOMMaHUK






