[Lavaie2022:08126a15:5%524i1 371eKTPOHHOI NOANNUChIO
NHbopmaums o Bnagenbue:

OKO: Leo3y NITHHECTEPETBOHAYKHU U BBICIIETO OBPA3OBAHUS POCCUMACKOM ®EJIEPALIANA
Lomxrocrs: [lupextop limigpgipep 4irHiIoe PoeyiaperBetideaionomuoe o6pasoBaTenbHoe yupeKIeHHE
denepanbHOro yHUBepCuTETa BBICIIEro 00pa3oRaHus

:06.09.2023 12:55: . .
ﬁj;ia”nobﬂ';mﬂrpgﬁgjbl S KiszCSI%BEPO-KABKA?,CKI/H/I ®EJEPAJBHBII YHUBEPCUTET»
' uiauan) CKOy

d74ce93cd40e39275c3ba2f58486412a1c8ef96f TIATHIOPCKMiE MHCTHTYT (¢
1 R EIETS Ta (puman) CKOY

IIM.05 TIPOEKTUPOBAHUE U PABPABOTKA UH®OPMAIINOHHBIX CUCTEM
1IM.05.01 MIPOEKTUPOBAHUE U TU3ANH UH®OPMAIIMOHHBIX CUCTEM
METOJAYECKHUE YKA3AHMS JJISI IPAKTUUECKHUX 3AHATHIA

Croemnansgoctu CITIO

09.02.07 UudopmanmoHHBIE CHCTEMBI U IPOTPAMMHPOBAaHNE

[IsTuropck



MeTtoauueckre yKazaHus K BBIIOJHEHHIO MpakThdeckux pabor mo aucuurumae [1M.05.01
[IpoekTupoBanue u nu3aiftH WHGOPMALMOHHBIX CUCTEM COCTABIIEHBI B COOTBETCTBUU C TPEOOBAHUSIMHU
OI'OC CIIO. Ilpegna3zHaueHbl I CTYIEHTOB, oOydarommxcs 1o crneruanbHoctr 09.02.07

WNudopmalinoHHbIEe CUCTEMBI U IPOTrPAMMUPOBAHHUE.



INOACHUTEJIBHASA 3AIINCKA

Hucuunnuna «lIpoexktupoBanue M Ju3ailH MH(MOPMAIMOHHBIX CHUCTEM» MpeaycMaTpUBaeT
U3y4eHHe MPOSKTUPOBAHUS U CO3JJaHNSI HHPOPMALIMOHHBIX CHCTEM.

[Ipn u3yuyeHun mnpeamera cienyeTr coOM0JaTh €IMHCTBO TEPMHHOJOTMH M 00O3HAUYEHHS B
COOTBETCTBHH C JICHCTBYIOLUIMMHU CTaHIapTaMH, MexxayHapoiHoH cucteMHoi enuHuibl (CH).

B pesynbpTaTe ocBOoCHHS YyUeOHOM MUCIUTIITMHBI O0YYarOIIHICS JOJKEH:

3HAThb:

- OCHOBHBIE BHUJIBI M MPOIETYPhl 00padOTKH MH(DOPMAIIUN, MOJISITH U METOJIBI PEIICHUS 3aa4
00paboTKku nHpopMaIuy;

- OCHOBHbBIE TUIaT(HOPMBI MAJIs CO3/[AaHUSA, HWCIOIHEHUS U YIpaBieHUs HHOOPMAIMOHHON
CHCTEMOH;

- OCHOBHBIE TTPOLIECCHI YITPABICHHS MTPOEKTOM pa3pabOTKH;

- OCHOBHBIC MOJCIHU ITOCTPOCHUA I/IH(i)OpMaI_[I/IOHHBIX CUCTEM, UX CTPYKTYpPY, OCOOEHHOCTH H
obnactu MMPUMCHCHUA,

- METO/Abl M CpEeACTBa NPOEKTUPOBAHUS, DPa3pabOTKM M TECTUPOBAaHUS HH(OPMALMOHHBIX
CUCTEM;

- CUCTEMY CTaHJIapTU3aIlUH, CEPTUDUKAIINH U CHCTEMY 00ECTICUCHHS Ka4eCTBa POy KITHH.
yMeThb:

- OCYIIECTBJIATh MOCTAHOBKY 3a/1a4 1o 00paboTke nHPpOpMaInH;

- IPOBOJIUTH aHAIHM3 MPEIMETHON 001aCTH;

- OCYILECTBJISATH BbIOOp MOJENNW U CPEACTBA MOCTPOEHUS HH(GOPMALMOHHON CHUCTEMBI H
MIPOrPaMMHBIX CPEJICTB;

- UCTOJIb30BATh AITOPUTMBI 00PaOOTKU MHPOPMALIUH [T PA3IMUHBIX IPUIIOKEHU;

- peuath NPUKIAAHBIE BONPOCH MPOTPAaMMHPOBAHUS U fA3bIKA CIIEHAPUEB JUISl CO3JIaHUS
porpamm;

- pa3pabateIBaTh rpadguueckuii MHTEpEnc NPUIOKEHMS;

- CO371aBaTh U YIPABIATh IPOEKTOM I10 pa3padOTKe NMPUIIOKEHHUS;

- IPOEKTUPOBATh U pa3paldaThIBaTh CUCTEMY I10 3a/laHHBIM TPEOOBAHUAM U CIICHUPHUKALUAM.
HMeTh MPAKTHYECKHIl ONBIT B!

- YOpPaBJIEHUU IPOLECCOM pa3pabOTKU MPUIIOKEHUHN C HCMOIb30BAaHHMEM HHCTPYMEHTAJIbHBIX
CPEICTB;

- obecneueHnn cOopa JaHHBIX JUIA aHAJIW3a WCIOJb30BaHUS U (YHKIMOHHUPOBAHUS
MH(POPMALIMOHHOMN CUCTEMBI,

- IporpaMMHUpOBaHUN B COOTBETCTBUH C Tpe6OBaHI/I$IMI/I TEXHHUYCCKOT'O 3aJaHHA,

- HUCMOJb30BAaHUM KPUTEPUEB OLEHKM KayecTBa M HAJEKHOCTH (PYHKIHMOHUPOBAHUS
MH(POPMALIMOHHOM CUCTEMBI,

- IPUMEHEHUH METOJIMKU TECTUPOBAHUS pa3padaTbiBa€MbIX PUIIOKEHUI;



-ONpefieNIeHud  coCTaBa  OOOpYyAOBaHMS M HPOTPAMMHBIX  CPEACTB  pa3pabOTKH
MH(POPMALIMOHHOM CUCTEMBI,

- pa3paboTKe JOKYMEHTAIMH IO SKCIUTyaTalud HHPOPMAITMOHHON CHCTEMBI;

- TPOBEJICHUM OIICHKHM KauecTBa M HKOHOMHUYECKOW 3¢ (HEeKTUBHOCTH HWHOOPMALMOHHON
CHCTEMBI B paMKaX CBOEH KOMIIETEHIIHH;

- MOIM(UKAIIMH OTJCIBHBIX MOAYJIEH HH(POPMAITMOHHON CUCTEMBI.

B pesynbraTe ocBOeHUS y4eOHOM NUCIUIUIMHBI CTYIEHT JTOJDKEH OBJIa/IeBATh:
Obwumu KoMnemeHyuaAMu.:
OK 01. Bei6upats criocoOs! pemieHus 3aaad npopeccuoHaIbHOMN AeATeIbHOCTH, TPUMEHUTEEHO
K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisaTh MOUCK, aHAIW3 W HWHTEPHpPETAHNI0 HHPOPMAIMH, HEOOXOIUMOM I
BBHITIOJTHEHHUSI 33/1a4 PO EeCCHOHATBHON AeSITENEHOCTH.

OK 03. IlmanupoBaTh M peaqH30BBIBATH COOCTBEHHOE MPOPECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE.

OK 04. Paborath B KOJUIEKTHBE M KOMaHjE, d()(PEKTUBHO B3aMMOJICHCTBOBATh C KOJIJIETaMH,
PYKOBOJICTBOM, KITUEHTAMHU.

OK 05. OcymiecTBasiTh YCTHYIO U NMHCbMEHHYI0 KOMMYHHKAIIMIO Ha TOCYJIapPCTBEHHOM SI3bIKE C
y4eTOM OCOOEHHOCTEl COIMATBHOTO U KyJIbTYPHOTO KOHTEKCTA.

OK 09. Mcnonb3oBaTh HHGOPMAIIMOHHBIE TEXHOJIOTHH B MMPOPECCUOHAIIBHON JEATEILHOCTH.

OK 10. TIlomb3oBatbCcsi mpoeCCHOHANBHONW JOKYMEHTAalMeH Ha ToCylapCTBEHHOM H
HHOCTPAaHHOM SA3BIKC.

Ipogheccuonanvrvimu KomMnemeHyuasMuU:
I[IK 5.1. CoOupath uCXOIHBIE HaHHBIC MJIs Pa3pabOTKH MPOCKTHOM JOKYMEHTAIlMH Ha
MH(GOPMALIMOHHYIO CUCTEMY.

IIK 5.2. PazpabarbiBaTh NPOEKTHYIO JOKYMEHTAIMIO Ha pa3paboTKy HWHPOPMALUOHHOM
CHCTEMBI B COOTBETCTBHH C TPEOOBAHUAMHU 3aKa3UHKA.

IIK 5.3. PazpabGarbiBaTh TOJICHCTEMBI 0€30MACHOCTH WH(POPMAIIMOHHON CHUCTEMBI B
COOTBETCTBHH C TEXHHUYECKUM 3aJIaHHCM.

[IK 5.4. [IpousBoauTh pa3pabOTKy Momayseld WH(OPMALIMOHHONW CHUCTEMBI B COOTBETCTBUHU C
TEXHUYECKUM 3aJJaHHEM.

I[IK 5.5. OcymectBisath TeCTHpOBaHHE HWH(GOPMAIMOHHONW CHUCTEMBl Ha JTale ONBITHON
SKCIUTyaTall ¢ (UKcalueil BBIABIEHHBIX OIIMOOK KOJUPOBAaHUS B pa3paldaThIBAEMbIX MOAYJISIX
MH(GOPMAIIMOHHON CUCTEMBI.

[1IK 5.6. Pa3zpabaTbiBaTh TEXHHYECKYIO JOKYMEHTALMIO Ha SKCIUTyaTalWi0 MH(POPMALMOHHON
CUCTEMBI.

IIK 5.7. [Ipou3BoauTh OIeHKY HH(GOPMAIIMOHHONW CHCTEMBI ISl BBISIBICHHUS BO3MOXXHOCTH €€
MOJICpPHU3AITUH.



OBIIME METOJANYECKHUE YKA3ZAHUA
K BBIITIOJIHEHHUIO IPAKTUYECKHUX PABOT

BapI/IaHTBI MMPAKTUYICCKUX pa60T 10 AUCLHHUIIIINHE ((HpOGKTI/IpOBaHI/IC u ,Z[I/ISaI\/'IH
I/IH(I)OpMaLII/IOHHBIX CHUCTEM» IJId KaXXJ0I'0 06yqa10mer 0CA — MHAUBHUYAJIbHBIC.

3ajaun 1 OTBETHI HAa BOIIPOCHI, BHITIOJIHEHHBIE HE TI0 CBOEMY BapUaAHTY, HE 3aCUUTHIBAIOTCS.

[IpakTruueckas paboTa BBIMOIHAETCS B OTACIBLHON TETpaau. Y CIOBUS 3aa4l U POPMYITHPOBKHI
BOITPOCOB TMEPEMUCHIBAIOTCS TOJHOCTHI0. DOPMYIIBI, pacueThl, OTBETHI HA BOMIPOCHI MUIIYTCS PYYKOM, a
YEpTEKH, CXEMBbl U PUCYHKH BBITIOHIIOTCS KapaHAAlloM, Ha Tpadukax W auarpammax yKa3bIBaeTCs
Macmtab. Bradane 3agada pemaercs B oOIieM BUIE, 3aT€M JEIAIOTCS PACUEThI 1O YCIOBHIO 3aJaHUsI.
Pemenue 3amau ob6s3aTenpHO BepeTcs B MexxayHapoaHoit cucteme equauil (CH).
[Ipyn BBIMOJHEHWH TPAKTUYCCKON pabOThl HEOOXOJMMO CJIEI0BATh METOAUYECKUM YKa3aHHSIM:
MOBTOPUTh  KPaTKOE COJAEp)KaHUE TEOpHUM, 3allOMHHUTh OCHOBHbIE (OPMYIbl U  3aKOHBI,
MPOAHAJIM3UPOBATh  MPUMEP  BBINOJHEHUS ~ AHAJIOTMYHOrO  3aJaHMsi, 3aTeM  MPECTYyIUTh
HEMOCPEJICTBEHHO K pemeHuto 3anauu. K 3adeTy JOmycKarOTCs CTYAEHTHI, [OJY4YMBIINE
MOJIOKUTETHHBIE OLIEHKH IO BCEM MPAKTUIECKUM padoTaMm.

IIpaBu/ia BbINOJIHEHUS] IPAKTUYECKUX pPadoT.

1. CryneHT JDOHKEH MPUHTH HA MPAKTUYECKOE 3aHSATHE IMOJTOTOBJICHHBIM K BBITIOJTHCHHIO
MPAKTHYECKON pabOoTHI.

2. Kaxnplil CTyZeHT 1nocie NpoBeAeHUs: paboThl JOJKEH MPEJACTABUTh OTYET O IPOJIEIIaHHOM
paboTe ¢ aHaTM30M IMOJYYEHHBIX PE3yJIbTaTOB U BHIBOJIOM IO padoTe.

3. Tabmuubl ¥ PUCYHKH CIIEAYET BBINOIHATH C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
(uHelKy, UPKYJIs, U T.A.) Kapa"gamom ¢ coomonenuem ECK/I.

4. Pacder ciemyet MPOBOJUTH C TOYHOCTHIO JIO IBYX 3HAYAIIHUX ITHPP.

5. MHcmpaBnenus mnpoBOAUTH Ha OOpaTHOM cTopoHe mucta. [Ipu MenKkux HCIpaBICHHSIX
HENPaBWILHOE CJIOBO (OYyKBa, YUCIIO U T.I1.) aKKYPATHO 3aUEPKUBACTCS W HAJl HUM IHITYT MPaBUIHHOE
MPOMyIIeHHOE ¢JI0BO (OYKBY, YUCIO U T.IL.).

6. BcrnomorarenbHBIE pacdyeThl MOXHO BBIOJHATE Ha OTACTBHBIX JIUCTaX, a TpH
HEO0OXOJMMOCTH Ha JIUCTaX OTYeTa.

7. Ecau cTyIeHT He BBIMOJIHUAT MPAKTHYECKYIO PAa0OTy WM 9acTh PabOTHI, TO OH BEITIOJHUT €€
BO BHEYPOUHOE BpeMsi, COTJIACOBAaHHOE C TMPEIo/1aBaTeIeM.

8. OmeHky IO TPaKTUYECKOW padoTe CTYACHT TMOJYy4YaeT C Y4YETOM CpPOKa BBITIOJHEHUS
paboThl, ecnu;

- pacyeThl BHIMIOJIHECHBI TIPABUILHO U B TIOJTHOM 00BeMe;

1. caoenaH aHanmu3 MPOJEIAHHON paOOTHI U BBIBOJI IO pe3yibTaTaM padoThI,

2. CTYJIEHT MOXET IOSICHUTH BBIITOJIHEHHUE JIFOOOTO 3Tarna padoThI;

3. OTYET BBIMIOJIHEH B COOTBETCTBHH C TPEOOBAHHUSIMH K BBHIMOJTHEHUIO PAOOTHI.



IIpakTnyeckas padora Nel. Ilonck nadopmanun nis paspadorku UC.
Heab: HayunThbest oCyIecTBISATh MOUCK HHPOPMALIMU 110 331aHHON TeMe.

3aganue: B cooTBeTcTBUU ¢ MHIAMBUAYATbHBIM BAPUAHTOM, HCIONB3YS MOUCKOBBIE CUCTEMBI,
TEMaTHYECKHE KaTaJoTdW M Jpyrue cpeiactBa cetd Internet, ocymecTBUTh MOMCK HEOOXOJUMBIX
MH(GOPMAIMOHHBIX MaTepuanoB Al pa3paboTKM HMHIWBUIYaTbHOTO BapHaHTa HHQOPMAIMOHHOM
cuctemsl (MC).

1. 4aCTHOCTH, MOWCK MPOEKTHON MOKYMEHTAIlMU Ha CXOAHYIO (ITOXO0XKYI0) MH()OPMAIIMOHHYIO
CHCTEMY, HCXOTHBIX TEKCTOB MPOTPAMMHOW MOKYMEHTAIMH (MOJHOCTHIO/YaCTHYHO OTIEIBHBIX
MOJIyJIel, KOTOpbIe MOKHO UCIOJIb30BaTh B pa3paboTke MHAUBHUIyalbsHOrO Bapuanta MC, pykoBoACTB
U T.IL.).

Haiinennas nngopmanivs OyaeT UCTONb30BaThCS MPH BBHIOJIHEHUH TOCTIEAYIONINX padoT.

OTyeT NOHKEeH COAEPKATh CIEAYIONTYI0 HHPOPMAIIHIO:

1 OpraHu3aIys MOUCKa: CPeICTBA MOKUCKA, aTpHOyThl TOUCKA, UCTIONB30BAHHBIE PECYPCHI:

1. mpocTo nmonckoBsle MamuHEI Internet,

2. creuuanu3upoBaHHBIE TOMCKOBBIE CPENICTBA,

3. dopymsl,

4. xoudepeniuu Internet,
5. HOBOCTHBIE PACCBUIKH,

6. uHOe (yKa3aTh);

2 HaWJIeHHBIC TIEPBOUCTOYHHUKH (yKa3aTh ajipeca);

3. KpaTKOe OMHCaHWE MCTOYHUKOB (PEIeH3Us): OIEHKAa COJEp)KaHWs, 3HAYUMOCTH st
CBOEH TeMBI, y100CTBO UCMOIb30BaHU, HAWIEHHbIE B UCTOYHUKE MaTepUabl U T. 1.

IIpakTHyeckas padora Ne2. [IpeanpoexkTHoe 00c/Ie10BaHKe.
Heab: HayunThest IpOBOANUTE MPEIITPOSKTHOE 00CIIeIOBaHHE (DUPMBI OpTaHH3AIIHH.

3aganme: Pa3pabortarh OTYET O MPEANMPOEKTHOM OOCIEAOBaHUHM (UPMBI OpraHu3anuu (1o
VH/IMBUAYAIbHOMY BapuaHTy) [Uls BHEApeHUs B pupMe opranuzanuu MHPopManoHHON CUCTEMBI.

Copnep:xaHue oTyeTa JI0JKHO COOTBETCTBOBATh MPUIIOKEHHOMY K 3aJJaHUIO IIPUMEDY.

OdopmiieHne oTdera AOIKHO COOTBETCTBOBaTh TpeOoBaHusM cta”gaptroB I'OCT 19.104-78
ECIIA. OcHoBHBIE Haamucu» MO O(GOPMIICHHIO JIMNCTA YTBEPKIEHHUS W THUTyIbHOrO Jmcta, ['OCT
24.301-80 Cucrema Ttexuuueckoil mokymeHntanuu Ha ACY. OO6mue TpeOOBaHUSA K BBINOJHEHUIO
TEKCTOBBIX JIOKYMEHTOBY» 110 O()OPMIICHHIO OCTAILHOW YaCTH TOKYMEHTA.

IpakTnyeckas padora Ne3. OdopmiieHHe 0TYETA O MPEINPOEKTHOM 00C/1€I0BAHUH.
Hesas: HayunThest MpOBOANTH MPEANIPOEKTHOE 00CIe0BaHIE (PUPMBI OpraHU3alNH.

3aganme: OdopMuTh OTYET O TPEANPOEKTHOM OOcienoBaHMM (GUPMBI  OpraHu3anuu (1o
WH/IMBUAYAJIbHOMY BapuaHTy) [Uls BHEApeHUs B pupMe opranuzanuu MHPopManoHHON CUCTEMBI.

Copnep:xaHue oTyeTa JI0JKHO COOTBETCTBOBATh MPUIIOKEHHOMY K 3aJJaHUIO IIPUMEDY.

OdopmiieHne oTdera AOIKHO COOTBETCTBOBaTh TpeOoBaHusM cta”gaproB I'OCT 19.104-78
ECIIA. OcHoBHBIE Haamucu» MO O(GOPMIICHHIO JIMCTA YTBEPKIEHHUS W THUTyIbHOrO smcta, ['OCT
24.301-80 Cucrema Ttexuuueckoil mokymeHntanuu Ha ACY. OO6mue TpeOOBaHUSA K BBINOJHEHUIO
TEKCTOBBIX JIOKYMEHTOBY» 110 O()OPMIICHHIO OCTAILHOW YaCTH TOKYMEHTA.

IIpakTHyeckas padora Ne4. Craya oTyeTa 0 NpeANPOEKTHOM 00cC/Ie/I0BAHUM.

Heab: HayunThcst IpOBOAUTE MPEIITPOSKTHOE 00CIIeIOBaHHEe (DUPMBI OpTaHH3AIIHH.



3aganme: Caate OTY4ET O MPEINPOEKTHOM oOcienoBaHuM (uUpMbl  opraHuzanuu (1o
MHAMBUyaJIbHOMY BapUaHTY) AJisl BHeApeHUs B pupme opranuzanuu MHpopManmoHHOM cuCTEMBI.

Ilopsinok cnaum padorei: IlpencraButh OTYET O MPEANPOEKTHOM  OOCIEIOBaHUU
¢bupMbl/Ooprann3anuu (1Mo HHANBHIYATHLHOMY BapHaHTY) Ul pa3pad0TKu MHPOPMAITHOHHON CUCTEMBI.

IIpumep oTyera o npeANpPOEeKTHOM 00ciIeq0BaHuHU (UpMbl puBezeH B [Ipunoxenun 1.

IIpakTyeckas padora NeS. Pazpa0oTka nmosicHuTeJIbHOM 3anucku k npoektry UC.

Heas: HayunThcst pazpabaTbiBaTh MOSICHUTEIbHYO 3alIUCKY K mpoekty WC.

3aganue: PazpalGoTarh mNosiICHUTENbHYIO 3amucKy K npoekty WC mo uHAUBUAYaIbHOMY
BapHaHTYy.

Odopmienue u coepkaHre MOSICHUTENBbHOM 3allMCKU JI0J)KHO COOTBETCTBOBATH TPEOOBAHUAM
cragaapta «'OCT 19.404-79. ECIIA. IloscuutenbHast 3amucka. TpeOoBaHHS K COIEpPKAHUIO U
0(pOpPMIICHHIO» M TTPHIIOKEHHOTO K 3aJIaHHIO PHMEpa.

IIpakTyeckas padora Ne6. OdopmiieHne nosicHUTeIbHOM 3anucku K npoexkty UC.

Hennb: HayunThcs pa3pabaTbiBaTh NOSICHUTEIbHYIO 3alMCKy K npoekTy UC.

3aganme: OQOpMUTH MOSICHUTENbHYIO 3amucky K mpoekty MC mno MHIUBUAyaTbHOMY
BapHaHTy.

Odopmitenne 1 cofiepkaHue MOSICHUTEIbHON 3alUCKU JODKHO COOTBETCTBOBATH TPEOOBAHUSAM
cranpapra «['OCT 19.404-79. ECIIJ. IloscHutenbHas 3anucka. TpeOoBaHUS K COAEPKAHUIO U
0(OpMIICHHIO» U MTPUIIOKEHHOTO K 3aJIJaHHIO IPUMeEpa.

IIpakTHyeckasn padora Ne7. Cnaya nosiCHUTEJIbHOM 3anucKkH K npoexkty UC.

Hean: HayunThcst pazpabaTbiBaTh MOSICHUTEIbHYO 3aIUCKY K mpoekTy WC.

3aganue: CnaTh NOSCHUTENBHYIO 3alMCKy K poekTy VC no nHAMBUIyaIbHOMY BapUaHTY.

Odopmitenne 1 cofiepkaHue MOSICHUTEIbHON 3alUCKU JODKHO COOTBETCTBOBATH TPEOOBAHUSAM
cranpapra «['OCT 19.404-79. ECIIJ. IloscHutenbHas 3anucka. TpeOoBaHUS K COAEPKAHUIO U
0 OpMIICHHIO» U MTPUIIOKEHHOTO K 3aJIJaHHIO IPUMeEpa.

IMopsinoxk cmaum padorsi: [IpencraBuTh OTYET, coAEpIKALIUN MOSICHUTEIBHYIO 3alUCKY K
npoekty MC ¢upmbl / oprannzanuu (10 MHAMBHIYaJbHOMY BapHaHTY) AJs BHeIpeHus B ¢upme /
OpraHu3any HHHOPMAIIMOHHON CUCTEMBI.

IIpuMep NOSCHUTENBHOM 3aIIMCKU HAWIUTE B UHTEPHETE.

IIpakTyeckas padora Ne§. Pazpaborka Texunueckoro 3aganus Ha UC.
Heas: HayunThest pazpabarbiBaTh TeXHUUecKoe 3a1anue Ha MC.
3ananme: PazpaboraTth TexHuyeckoe 3aaanue Ha MC no MHIMBUAYyaIbHOMY BapHaHTy.
OdopmiieHne u cojepkaHue TEXHUYECKOTro 3a/aHusl JODKHO COOTBETCTBOBATh TPEOOBAHUSAM
crangapra «['OCT 19.201-78. ECII[. Texuuueckoe 3ananue. TpeOoBaHUS K COJEpKaHUIO H
0(OpMIICHHIO» U MTPUIIOKEHHOTO K 3aJIJaHHIO IPUMeEpa.
IIpakTHyeckas padora Ne9. Odopmiienne Texuudeckoro 3ananus Ha UC.

Hean: HayunThes pazpabarbiBaTh TeXxHUUecKoe 3a1anue Ha MC.

3apanmne: Opopmuth TexHnueckoe 3aganue Ha MC o nHAMBHUyalbHOMY BapUaHTY.



OdopmiieHne u cojep)aHue TEXHUYECKOTro 3a/aHusl JOKHO COOTBETCTBOBATh TPEOOBAHUSAM
crangapra «['OCT 19.201-78. ECII[A. Texuuueckoe 3ananue. TpeOoBaHUS K COIEpKaHUIO H
oopmIteHHIO» 1 TIPUIIOKEHHOTO K 3aJIJaHUI0 TIPUMEpA.

IIpakTnyeckas padora Nel(. Cnaua rexunueckoro 3agxanusi Ha UC.
Henb: HayunTscs paspabaTsiBaTh TexHUYecKoe 3ananue Ha VC.
3apanme: Cnate TexHuueckoe 3aganue Ha MC no unanBUAyansHOMY BapHaHTY.

Odopmiienne u cojepaHue TEXHUYECKOTro 3a/aHusl JOJKHO COOTBETCTBOBATh TPEOOBAHUSAM
crangapra «['OCT 19.201-78. ECII[A. Texuuueckoe 3ananue. TpeOoBaHUS K COIEpKaHUIO H
oopmIteHHIO» 1 TIPUIIOKEHHOTO K 3aJIJaHUI0 TIPUMEPA.

Hopsanok cxaum padotbl: IIpencraButh OoTU€T, coaepxamuii TexHuueckoe 3aganue Ha MC
¢bupmbl opranusanuy (M0 WHIWBUIYATLHOMY BapUaHTy) IS BHEApPEHUS B (upMe opraHu3aiiu
UH(GOPMAIIMOHHON CUCTEMBI.

IIpumep TeXHNYECKOIO 3a1aHNs HAMIUTE B UHTEPHETE.

IIpakTHyeckas padora Nell. UndopmannonHo-iornyeckast Moaea1b HHGOPMANMOHHOMN
CHCTEeMBI.

Heapb padoThl: 03HAKOMUTHCS C 00ILEH XapaKTEPUCTUKON Ipolecca MPOEKTUPOBAHUS

Kpatkue TeopeTrnueckue cBeJeHHs

OmauM n3 0a30BBIX TOHATHHA MeTojojioruu TpoektupoBanust WC sBnsercs moHsTHE
’KM3HEHHOTo 1uKia ee nporpammuoro obecnedenus (KL I1O). XKL I1O - sto HenpepbIBHBIN Hpo1iecc,
KOTOPBI HAYMHAETCS C MOMEHTA IPUHSATHS PEIICHHS

1. HEOO0XOIMMOCTH €T0 CO3/IaHMs U 3aKaHYMBAETCSI B MOMEHT €r0 MOJIHOTO U3BATHS U3
AKCIUTyaTal|H.

OCHOBHBIM  HOpPMAaTHBHBIM  JIOKyMeHTOM, perinamentupyromum KL TIO, sBusercs
mexxayHapoansiid cranmapt ISO/IEC 12207 (ISO — International Organization of Standardization -
MesxnyHapoaHas opranuzanus no crangaptusanuu, [EC - International Electrotechnical Commission
— MexnayHaponHas KoMuccHsl mo anektporexHuke). OH onpenenser crpykrypy XKL, comepxaryto
IpOIECChl, NEUCTBUS U 3a/1a4M, KOTOPbIE JOJDKHBI ObITh BBINOJHEHBI BO BpeMs co3nanus I10. bonee
MOPOOHO CTAaHIAPT ONKCAH B MPHUIIOKEHUH 1.

Crpyxtypa XKL ITO no cranpapty ISO/IEC 12207 6a3upyercst Ha TpexX rpymnax MpoLeccoB:

1. ocuoBusle nporeccsl XKL 1O (mpuoOpeTteHue, mocraBka, pa3padboTka, SKCIUTyaTaIus,
COIIPOBOKICHHUE);

2. BCIIOMOTATENIbHBIC TPOIECCH], O0O0ECIEYNBAIONINE BBIIIOJHEHHE OCHOBHBIX IPOIECCOB
(1OKyMEHTHpOBaHUE, YyIpaBieHHE KOHGUrypaiuen, oOecrieyeHMe KauyecTBa, BepHpUKauus,
aTTecTallus, OlIEHKA, ayJIUT, PellIeHrne MPoOem);

3. oOpraHu3alMOHHBIE TpOLECCHl (yHpaBi€HHWE TMPOEKTAaMH, CO3/1aHUEe WHPPACTPYKTYPbI
MPOEKTa, ONpeesieHne, olleHka u yiyumierue camoro XK1, oOyuenue).

Pa3pabotka BKiIrouaeT B ceds Bce paboThl o co3fanuio [1O U ero KOMIOHEHT B COOTBETCTBUU
C 3aJlaHHBIMH  TpeOOBaHWSIMH, BKIIOYas OQOPMIICHHE TMPOEKTHOW W  JKCIUTyaTallMOHHON
JOKYMEHTAllUM, IOJATOTOBKY MAaTepHajioB, HEOOXOAMMBIX ISl TNPOBEPKH pabOTOCHOCOOHOCTH H
COOTBETCTBYIOLIETO KadyeCcTBAa IPOTPAMMHBIX TPOIYKTOB, MAaTepHAJOB, HEOOXOMUMBIX IS
opranuzanuu o0yuyeHus mepcoHana u T.4. Paspabotka [1O Britoyaer B ceOs, Kak MpaBUIIO, aHAU3,
MPOEKTHPOBAHUE U PEeATH3aIHI0 (IPOTPaMMHUPOBAHHE).

DOKcIulyaTalus BKIIO4aeT B cedst paboThl 10 BHeApeHUIo koMoHeHToB [10 B skciutyaTanuto, B
TOM YHcCJIe KOHPUTYpUpOoBaHHE 0a3bl JaHHBIX U PA0OYMX MECT MOJIb30BaTeNeH, oOecreueHme
HKCIUTYyaTallMOHHON JOKyMEHTalMel, IpoBeieHne 00yUeH sl epCoHaia U T.1., ¥ HEMOCPEICTBEHHO
HKCIUTYaTaIMio, B TOM YHCJIE JOKAJIH3AIMIO TPOOJIEM U yCTpaHEHHE MTPUYNH X BOZHUKHOBEHUS,



moudukaruio [10 B pamkax yCTaHOBIEHHOTO perjaMeHTa, OJArOTOBKY NPeAoKEeHUH Mo
COBEpIIEHCTBOBAHUIO, PA3BUTUIO U MOJEPHU3ALUN CUCTEMBI.

VYrpaBieHue NpoeKTOM CBS3aHO C BOIPOCAMU IJIAHWPOBAHUS U OpraHu3aluy padoT, CO3/1aHuUs
KOJUIEKTUBOB pa3pabdOTYMKOB W KOHTPOJS 3a CPOKAMHM M KAayeCTBOM BBIMOJHSIEMBIX pPaloT.
TexHuueckoe M OpraHu3alMOHHOE OOecreyeHHe MPOeKTa BKIIOYAeT BHIOOP METOAOB U
MHCTPYMEHTAJBHBIX CPEACTB JUIsl peali3allud IpPOEKTa, ONpPEJIeJIeHHEe METOJ0B ONHCAHUS
IIPOMEKYTOUHBIX COCTOSIHUN pa3paboTKH, pa3paboTKy METOJ0B M cpeAcTB ucnbiTanuil 10, oOyuenue
nepcoHana u T.11. O0ecrneueHne KauecTBa MPOeKTa CBA3aHO C MpodeMaMil Bepru(UKAINH, TIPOBEPKH U
tectupoBanus 110.

Bepugukayua — 51O TpolLecC OIpeneiaeHHus TOro, OTBEYAaeT JHU TEKYLIee COCTOSIHHUE
pa3paboTKy, TOCTUTHYTOE Ha JAHHOM 3Tarie, TpeO0OBaHUAM 3TOro 3Tana. [IpoBepka mo3BOIsSIET OLEHUTh
COOTBETCTBHE MAapaMETPOB Pa3pabOTKH ¢ UCXOAHBIMH TpeOoBaHUsAMU. [IpoBepka yacTUUYHO COBIAAAET
C TECTUPOBAaHHEM, KOTOPOE CBS3aHO C HACHTHQUKALMEH pa3iuyuil MeXay AeHCTBUTEIbHBIMH U
0’KUJAEMBIMU pe3yJIbTaTaMH M OLEHKON cOOTBETCTBUSA XapakTepucTHK I1O mcxoaHbIM TpeGOBaHUSIM.
B nporuecce peanuzanuu mpoekTa Ba)KHOE MECTO 3aHMMAIOT BOIPOCH! WIACHTU(UKALMH, ONUCAHUS U
KOHTPOJISI KOH(UTYPAITUH OTIEITBHBIX KOMIIOHEHTOB U BCEH CHCTEMBI B LIEJIOM.

VYnpaBneHue KOHQUrypaluend sBISeTCS OJHUM U3  BCIOMOTaTelIbHBIX  IPOLIECCOB,
MOJJICPKUBAIOIIMX OCHOBHBIE IpoLEcChl >kM3HEHHoro 1wkina I1O, mpexiae Bcero mpoueccsl
paspabotku u conpoBoxieHus I10. IIpu coznanun npoektoB cioxkHbIx MC, cocToAmMX U3 MHOTUX
KOMIIOHEHTOB, Ka)KJblil U3 KOTOPBIX MOKET UMETh Pa3HOBUIHOCTH WJIM BEPCHUU, BOSHUKAET MpodiieMa
ydeTa uX cBsized U QyHKUMH, CO3aHus YHU(PHUIUPOBAHHON CTPYKTYpPHI U 0OecTedeHnsl pa3BUTHS Beel
CHCTEMBI. YTpaBJeHHE KOH(HUTypaluen I03BOJISIET OpPraHU30BaTh, CUCTEMATHUYECKH YUUTHIBATH M
KOHTpoJHpoBaTh BHeceHHe u3MeHeHudt B [IO Ha Bcex cramusax KL, OOmue npuHOMNBI U
pEKOMEH/IalMN KOH(PHUTYpaIlMOHHOTO y4eTa, IUIAHWPOBAHUS W yHpaBieHus KoHurypamwsmua [10
oTpakeHbl B ipoekTe crangapra [SO 12207-2.

Kaxaplii mporecc XxapakTepusyercsi ONpeesIeHHbIMU 3aJadyaMi M METOAaMM MX pEeLIeHHUS,
UCXOJHBIMU JaHHBIMM, IOJyYEHHBIMM Ha TMpeNblIylIeM 3Tame, M pe3ylbTaraMmu. Pesynpratamu
aHanuM3a, B YAaCTHOCTH, SBIAIOTCA (YHKIMOHAIBHBIE MOJENH, HHOOPMAIMOHHBIE MOJACIH U
cootBercTBYytole UM auarpammsbl. XKL I1O HOCHUT UTepallMOHHBIN XapakTep: Pe3yibTaThl OUePEHOTO
JTara 4acTO BbI3bIBAIOT U3MEHEHHS B IIPOEKTHBIX PELICHUSX, BBIpa0OTaHHBIX Ha 0oJiee paHHUX 3Tarax.
[TpoexTHas JOKyMEHTaIMs PEeICTaBIeHa B IPUIOKEHUH 1-2.

Cranmapt ISO/IEC 12207 He npemiaraeT KoHKpeTHYI0 Mozenb XK1 u metoast pazpadbotku 10
(mon mopensio JXKI[ moHumaercss CTpyKTypa, ONpeAesstolias IMOCIeJ0BaTeIbHOCTh BBIOJHEHUS U
B3aMMOCBSI3M TNPOLIECCOB, AECUCTBUIM W 3aaad, BbINONHsAEMbIX Ha npotrsbkeHun KL, Mopens KL
3aBucuT oT crneunpukn HWC wu cnenuduku ycloBHM, B KOTOPBIX IOCIEAHSAS CO3MAeTcs U
¢dbyHkunonupyet). Ero permameHTHI sIBISIIOTCS oOmuMu Uit mo0six moxaeneit XKL, meTomonoruii u
texHosoruit pazpadorku. Cranaapt ISO/IEC 12207 onuceiBaet ctpykTypy npoueccoB XKL I1O, Ho He
KOHKPETU3UPYET B JETAAX, KAK PEaIN30BaTh UM BBIMOJIHUTDH JIEHCTBUS U 33[]a4M, BKIIOUEHHBIE B 3TH

TIPOIIECCHI.
IMopsinok BHINOJIHEHHS MPAKTHYECKOTO 3aHATHS:
1. Cobpath npeaBapuTeabHy0 HHPOPMALHIO 00 UCCIAEAYEMOM MPEATNPUITHH.
2. CdhopmynupoBaTh BUICHHE BHITIOTHEHHS POCKTA U TPAHUIIBI TPOCKTA.
3. CocraButh oT4eT 00 00CIEIOBAHUN.

IIpakTyeckas padora Nel2. M3ydyenue cTpyKTypbl HHGOPMALHOHHO-JIOTHYECKOM
MO/1eJId HH(POPMAIIMOHHOI CHUCTEMBI.

Heanb padoThl: U3yUUTh CTPYKTYPY MH(POPMAILMOHHO-JIOTHYECKON MOAETN MHPOPMAIIMOHHOMN
CUCTEMBI.

Kpartkue TeopeTnueckue cBeJeHUsI

1. HacroseMy BpeMeHH HauboJblliee paclpoCTPaHEHNE TOMYUNIIH CIEAYIOUIIE JIBE
ocHoBHbIe Mogenu JKII:

& KackaaHas monenb (1970-1985 r.r.);

&% criupanibHas Mojenb (1986-1990 r.r.).



B u3HavanbHO cymiecTBoBaBIIMX OAHOPOAHBIX MC Kaka0e MpHUIoKEeHHEe TMPeACTaBIsIo co00i
eauHoe 1ernoe. [l pa3paboTKu Takoro TUMA MPHIOKEHUN MPUMEHSUICS KacKaaHbli crocob. Ero
OCHOBHOI XapaKTEepUCTUKOW sBIsieTcs pa3OueHue Bcel pa3pabOTKU Ha ATambl, IPUYEM MEPEXOo] C
OJIHOTO 3Tala Ha CJIEIYIOIIMA MPOUCXOIUT TOJBKO IOCJTE TOro, Kak OyAeT IMOJIHOCTHhIO 3aBepIIeHa
pabora Ha Tekymem (puc. 1.1). Kaxnenii stam 3aBepimaercs BBITYCKOM TOJHOTO KOMILJIEKTa
JIOKyMEHTAIlMW, JOCTaTOYHOW Il TOro, 4yToObI pa3paboTka Moryia ObITh MPOAOIIKEHA APYrou
KOMaH/I0i pa3pabOTYMKOB.

[TonoxuTenbHbIE CTOPOHBI IPUMEHEHHSI KACKaHOTO MOJIX0/1a 3aKII0YA0TCs B CJIEAYIOIIEM: Ha
Ka)KI0M dTane popMupyercs 3aKOHUYEHHBIH HAOOP MPOEKTHON JOKYMEHTAINH, OTBEUaIOIIUI
KPUTEPUSM TTOJTHOTHI M COTJIACOBAHHOCTH; BBITIOTHSEMBIE B JIOTHUYHOM TTOCIIEIOBATEILHOCTH TaITbI
paboT MO3BOJSIOT IUIAHUPOBATH CPOKH 3aBEPIUICHHS BCeX PadOT U COOTBETCTBYIOIINE 3aTPATHI.

Puc 1.1. Kackagnas cxema pazpabortku [10

Kackanuelii moaxonx Xopormio 3apekoMeHgoBan cedst mpu noctpoennu UC, Ansg KOTOPBIX B
caMoM Hayalsie pa3paboTKH MOKHO JIOCTaTOYHO TOYHO W TIOJHO COPMYIHPOBATH BCE TPeOOBaHMUS, C
TeM, YTOOBI TPEJOCTAaBUTh pa3pabOTYMKaM CBOOOJY pealn30BaTh HUX KaKk MOXKHO JIydlle C
TEXHUYECKON TOYKH 3pCHUs. B OTY KaTCropuI0 MomagaroT CIOXHBIC PaCHYCTHBIC CUCTEMBbI, CUCTCMBbI
pealbHOTO BpeMEHU U Jipyrue noao0Hble 3aqaun. OIHAKO B MPOIECCEe UCTIOIB30BAHUS 3TOTO MOIX0a
O6HaPY)KI/IJ'IC$I pAaa €ro HEAOCTATKOB, BBI3BAHHBIX ITPEKAC BCETO TEM, YTO peaHBHBIﬁ nmponecc Co3ganus
[1O HuKOrJa MONHOCTHIO HE YKJIAABIBAICS B TaKylo JKeCTKylo cxemy. B mporecce cozmanus [10
IIOCTOSAHHO BO3HHKAJIa l'IOTpC6HOCTI) B
BO3BpaTe K MPEABLAYIIMM JTalaM U YTOYHEHHHM WM TMEPecMOTpe paHee MPUHATHIX pelieHuil. B
pe3yibTaTe peanbHblil potiece cozaanus [10 npunuman cinenyromuii Bua (puc. 1.2):

Puc. 1.2. Peansnslii nponecc pazpadbotku [10 no kackanHoil cxeme

OCHOBHBIM HEIOCTaTKOM KAacCKaJHOTO TMOJAXO0Ja SIBJISETCS CYIIECTBEHHOE 3ama3/ibIBaHUE C
noxydeHueM pesynabraToB. CoriacoBaHne pe3yibTaToOB C IOJIb30BATENSIMU MPOM3BOAUTCS TOJBKO B
TOYKaX, MJIAHUPYEMBIX MOCJE 3aBEpILICHUs KaXJ0ro 3tamna padbot, TpeboBanus k MC "3amopoxeHsl" B
BUJIC TEXHUYECKOTO 33/IaHUs Ha BCE BpeMs ee co3fanus. Takum 00pa3oM, MOIb30BaTeNI MOTYT BHECTH
CBOM 3aMEYaHUs TOJILKO IOCJE TOro, Kak paboTa Haja CUCTEMOil OyleT MOJHOCTHIO 3aBepuieHa. B
CJIyda€ HCTOYHOI'O0 M3JIOKCHUA Tp€6OBaHI/II\/JI WM UX HU3MCHCHUA B TCUCHUC JIMTCIBHOI'O II€proaa
coznanud 110, monp3oBaTenyu MoayyaroT CUCTEMY, HE YAOBJIETBOPAIOUIYIO UX MOTpeOHOCTIM. Moaenu



(kak (yHKIHOHANbHBIE, TaK M WH(GOPMAIMOHHBIE) aBTOMATU3UPYEMOTO OOBEKTa MOTYT YCTapeTh
OJHOBPEMEHHO C X YTBEPKICHUEM.

Jlnst mpeoionieHust IEpEeYMCIIEHHBIX podsieM Oblia mpeuiokeHa cnupanbHas moaens XK1 (puc.
1.3), nmenatomiasi ynop Ha HadanbHble dTambl JKL[: amanm3 u mpoexktupoBanue. Ha sTux srtamax
peann3yeMoCTb TEXHUYECKHX PEIICHWI MpPOBEPSETCs MyTeM CO3AaHMs NpoTOTHNOB. Kaxaplii BUTOK
CIupalidi COOTBETCTBYET co3naHuio (parmenta unu Bepcun [10, Ha HEM YTOUYHSIOTCS UETH U
XapaKTePUCTUKH MPOEKTa, OMpPEENsIeTCS ero KauecTBO U IUIAHUPYIOTCS pabOThl CIEAYIOIIETO BUTKA
crimpanu. Takum 00pa3om, yriyOusroTes: U TIOC/IE0BATEIbHO KOHKPETU3UPYIOTCS I€TANIN IPOEKTa, U B
pe3ynbTaTe BeIOupaeTcss 000CHOBAHHBIN BapUaHT, KOTOPBI TOBOJUTCS 0 pealn3alii.

Pa3zpaboTka ureparusiMu oTpakaeT OOBEKTUBHO CYIIECTBYIOIINI CIIMPATbHBIN UK CO3IaHUS
cucteMbl. HemonHoe 3aBepiieHre paboOT Ha KaKJIOM JTale MO3BOJISET MEPEXOJUTh Ha CIETYHOIIUN
dTal, HE JOKHUIAsACh IIOJHOTO 3aBeplIeHHs paboThl Ha TekymeM. [Ipum wurepaTuBHOM crocoOe
pa3paboTKH HEeIOCTAIYI0 paboTy MOKHO Oy/eT BBIMOIHUTH Ha cleaylonleil ntepauuu. [ maBHas xe
3aJa4a — KaK MOXHO OBICTpee MOKa3aThb I0JIb30BATEISIM CHUCTEMBI pabOTOCIOCOOHBIM MPOAYKT, TEM
CaMbIM aKTUBU3HPYSI MPOIIECC YTOYHEHUS U JOTOIHEHUS TpeOOBaHMIA.

OcHoBHas mpo0iieMa CIUPaIbHOTO IHKIIA — OTPEIEICHHE MOMEHTa IIepexo/ia Ha CIIeTyrOIInit
stam. [{ns ee pemeHus HEOOXOAMMO BBECTH BpEMEHHBbIE OTpaHMUYEHHUS Ha KaXKIbld M3 ITaroB
KU3HEHHOro Iukia. Ilepexon ocymecTBiaseTcs B COOTBETCTBUM C IIAHOM, JAXKE €CIM HE BCH
3amaHupoBaHHas paboTa 3akoHYeHa. [lmaH cocTaBnsieTCss Ha OCHOBE CTATUCTHYECKHX JIAHHBIX,
MOJIYYEHHBIX B MPEABIIYIINX MTPOCKTaX, U JUYHOTO OMbITa pa3pabOTUYUKOB.

Puc 1.3. Cnupanbnas moaens XKL
Obouwgue mpebdosanus K memooono2uu u mexnonozuu npoekmuposanus HC

Mertopnosnoruy, TEXHOJOTMM M HWHCTpYMEHTalbHble cpenctBa mpoektupoBanus (CASE-
CpEICTBa) COCTaBIISAIOT OCHOBY Ipoekra 000 MC. Mertononorus peanusyercs depe3 KOHKpPETHbIE
TEXHOJIOTUH U MOAJIEPKUBAIOIINE UX CTAHIAPThl, METOJUKU U MHCTPYMEHTAIbHbIE CPE/ICTBA, KOTOPhIE
oOecrneunBaroT BhlnosHeHUe npoueccos XKL,

TexHoJI0rus MPOSKTUPOBAHMUS ONIPENIENIAETCS] KaK COBOKYITHOCTh TPEX COCTABJISIOLIMX:

& IOLIAroBOM MPOLEAYPHI, ONPEACISIONIEH OCIE0BATEIBHOCT TEXHOIOIMYECKUX ONEepalii
npoektupoBanus (puc. 1.4);

1. KpuTepHeB M MPaBUII, UCTIONB3YEMBIX IS OLIEHKU PE3YJIbTATOB BHITOJHEHHS
TEXHOJIOTHUECKUX ONepanuii;

2. HoTamuii (rpadMuecKuX U TEKCTOBBIX CPEJNICTB), UCTIONB3YEMBIX IS OTIMCAHHS
MPOEKTUPYEMOM CUCTEMBI.



Puc. 1.4. IIpeacraBieHne TEXHOJIOTMUYECKON ONepauy MPOSKTUPOBAHMS

TexHonornyeckue MHCTPYKIUHU, COCTABIISIONIME OCHOBHOE COJIEP’KaHUE TEXHOJIOTUH, JAOJKHBI
COCTOSITh M3 OMMCAHMS MOCJIEI0BATEIbHOCTH TEXHOJIOTMUECKUX ONEpalnid, YCIOBUN, B 3aBUCUMOCTH
OT KOTOPBIX BBIMOJIHAETCS Ta WIKM MHAS Ollepalysi, U ONMMCAHUN caMUX OMeparuil.

TexHonorus NpoeKTHpPOBaHUs, pazpaboTku u compoBoxaeHus MC momkHa yaoOBIETBOPSTH
CIICAYIOIIMM OOIINM TPEOOBAHMSIM:

1. TtexHonorus aomxHa noaaep;xuath noaHeli XKL I10;

2. TEXHOJIOTHS JOJKHA 00eCleYynBaTh rapaHTUPOBAHHOE JOCTIKEeHUE 1enei pazpadborku UC
C 3aJJaHHBIM Kauy€CTBOM U B YCTAHOBJICHHOE BpEMS;

3. TeXHOoJIOTHs AOJKHA 00ecreunBaTh BO3MOYKHOCTD BBIMOJHEHUS KPYIIHBIX MPOEKTOB B BUE
MOJCUCTEM (T.€. BO3MOXXHOCThH JIEKOMITO3UIIMM TPOEKTa Ha COCTaBHBIE YacTH, pa3padaTbiBaeMble
IpyIIIaMHA MCIIOJHUTENEN OTPaHWYEHHOM YHMCIEHHOCTH C TMOCIEAYIOUIEH WHTErpanued COCTABHBIX
yacteid). OnbIT pa3pabdotku kpymHbix MC mokaspiBaeT, uTo AJs MOBBIMICHUS (PGEKTUBHOCTH PabOT
HEOO0XOIMMO pa30HTh MPOEKT Ha OTIENbHBIE c1a00 CBsI3aHHBIE TI0 JAHHBIM M (PYHKIUSAM IMOJICUCTEMBI.
Peanuzanus moacucteM AO0JKHA BBINOJIHATHCS OTAEIBHBIMU TpyIIIaMU cHenuanuctoB. [lpu stom
HEOOXOIMMO 00ECIeYnTh KOOPAMHAIMIO BEICHHS OOIIEro MPOeKTa W HCKIIOYUTH AyOIUpOBaHHE
pe3yNbTaToB PabOT Ka)JA0H MPOEKTHOMN IPyMIbl, KOTOPOE MOKET BOSHUKHYThH B CHIIy HATMYUS OOIINX
JAHHBIX ¥ (PYHKIIHIA;

4. TeXHOJOTHs JOJDKHA OOeCreurBaTh BO3MOXKHOCTh BEACHHMS pPabOT MO MPOEKTUPOBAHUIO
OTJIENbHBIX MOJCUCTEM HEOOJIbIIMMU rpynnamu (3-7 yenoBek). JTo 0O0YCIOBIEHO NPUHIMIIAMU
YIPaBISIEMOCTH KOJUIEKTUBA M TOBBIIIEHUS NPOU3BOJUTEIBHOCTH 3a CYET MUHUMU3AIMU YHUCIA
BHEITHUX CBS3Eii;

5. TeXHOJOTHs JOJKHa obOecreynBaTh MHHHUMAJIbHOE BpEMS MOIY4YeHHs] pabOTOCIOCOOHOM
UC. Peus uner He o cpokax roropHoctu Beer MC, a 0 cpokax peanu3anuu OTIEIbHBIX MMOJCUCTEM.
Peanmzamus IC B 11e10M B KOPOTKHE CPOKH MOXKET MOTpeOOBaTh MPUBJIEUEHUS OONBIIOrO YHcia
pa3pabOTUMKOB, TP 3TOM (DPEKT MOKET OKA3aThCsl HUKE, YEM TPU peau3aiuu B 0ojiee KOPOTKUE
CPOKH OTHENBHBIX MOJCUCTEM MEHBIINM YHUCIOM pa3paboTuukoB. [IpakTka mokas3blBaeT, uyTO Jae
IIPU HAJIWYUH [TOJIHOCTHIO 3aBEPIIEHHOTO MPOEKTa, BHEAPEHUE UAET MOCIEI0BATEIBHO 110 OTAEIbHBIM
MOJICCTEMAaM;

1. TexHojOrMs JOJKHA MpEeAyCMaTpuUBaTh BO3MOXKHOCTb YIIPaBJIEHUS KOH(Uryparueu
MIPOEKTA, BEJICHUS BEPCUM MPOEKTAa M €ro COCTABIISIIOUIMX, BO3MOXHOCTh AaBTOMAaTHYECKOIO BBIMYyCKa
MIPOEKTHOM TOKyMEHTALlMU U CUHXPOHHU3ALIMIO €€ BEPCUM ¢ BEPCUSIMU MPOEKTA;

2. TeXHONOTusl JOJHKHA 0oOecreyrBaTh HE3aBUCHUMOCTH BBITIONHSAEMBIX MPOEKTHBIX PElIeHUi
ot cpenctB peanuzaruu UC (cuctem ynpasnenus 6azamu ganabix (CYBJl), onepalimoHHBIX CHUCTEM,
SI3BIKOB U CUCTEM MPOTPAMMUPOBAHHS);

3. TexHoJOrus JOJDKHAa OBITH MOAJEp)kaHa KoMiulekcoM coryacoBaHHblx CASE-cpencts,
o0ecreynBaroINX aBTOMAaTHU3AIINIO TPOIIECCOB, BHIMOIHAEMbIX Ha Bcex craausx JKLI.

ITopsinok BbINOJIHEHHSI MPAKTHYECKOH padoThI:

4. Cobpath npeaBapuTeabHy0 HHPOPMALHIO 00 UCCIAEAYEMOM MPEATNPUITHH.
5. CdhopmynupoBaTh BUICHHE BHITIOTHEHHS POCKTA U TPAHUIIBI TPOCKTA.
6. CocraButh oT4eT 00 00CIEIOBAHUN.

IIpakTnyeckoe 3anaTue Nel3. PaccMoTpenne nakeTHOM JOKYMEHTALMHM 0 MH(pOpMaIHOHHO-
JIOTHYECKO Mo/e/ M HH(POPMALMOHHOM CHCTEMBI.

Hean padoTei: PaccMOTpeTs NPOEKTHYIO T0KYMEHTALIUIO.



Kpatkue TeopeTrnueckue cBeJeHHs

PeanbHOe nmpumeHeHHe 11000M TEXHOJIOTHMHM MPOEKTUPOBAHUS, pa3padOTKU U COMPOBOKICHUS
NC B KOHKpPETHOW OpraHM3allid ¥ KOHKPETHOM IIPOEKTE€ HEBO3MOXHO 0e€3 BBIpaOOTKH psija
CTaHJApTOB (MpaBUJI, COIVIALIEHHI), KOTOPbIE JOJIKHBI COOJIOIaThCS BCEMH yYyacTHUKaMU npoekTa. K
TaKUM CTaHJapTaM OTHOCSTCS ClIEAYIOIINE:

7. cTaHAapT NPOECKTUPOBAHMS;

8. cTraHgapT o(OpMIIEHHUS IPOEKTHON JOKYMEHTAINH;

9. craHmapT MOJIH30BATENBCKOTO HHTEp(deEtica.

Cmanoapm npoekmupoeanusn 0015ceH YCMAHACIUCAMD:

1. Habop HEOOXOIMMBIX MOJIeel (quarpaMm) Ha Kaxa0M CTaluu IPOEKTUPOBAHUS U CTETIEHb
UX JeTaln3aluy;

2. mpaBwia (UKCAMM TPOEKTHBIX pEIIeHWH Ha JguarpaMmMax, B TOM YHCJE: IpaBHIia
MMEHOBaHMs OOBEKTOB (BKJIIOYAs COIJALCHHUS IO TEPMUHOJOTHM), HaOop aTpuOyTOB A BCeX
00BEKTOB U MpaBHJIa MX 3aIOJHEHUS HA KaXIOW CTaluu, MpaBuia OQPOPMIICHHUS JHarpaMM, BKIIIOYAs
TpeboBaHus K (hopMe U pazmMepam OOBEKTOB, U T. I1.;

3. TpeboBaHHMS K KOHpUTypalmuu paboyux MecT pa3pabOTYMKOB, BKIIOYAs HACTPOWKH
ornepannoHHOM cuctemsl, HacTpoiiku CASE-cpencTs, o01ie HacCTpOUKK MPOEKTa U T. 1.;

4. MexaHu3M OOECTeUYeHMs] COBMECTHOM paloThl HaJ MPOEKTOM, B TOM YHCJE: MpaBuia
MHTETrpaliK MOJICUCTEM IPOEKTa, PaBUIIa MO IEP/KaHMsI TPOEKTa

10.  oauHaKOBOM [UIsl BCEX pPa3padOTUMKOB COCTOSIHMM (periaMeHT OOMeHa IpOEKTHOM
uHpopmanueil, MexaHu3M (QuKcauuu OOMMX OOBEKTOB M T.O.), MpaBHUja INPOBEPKU HPOEKTHBIX
pelIeHni Ha HETPOTUBOPEUUBOCTD U T. [I.

Cmanoapm ogpopmanenus npoeKmHou 0OKyMeHmauuu 001)4ceH YCmanasiuéams:

1. KOMILIEKTHOCTb, COCTaB U CTPYKTYPY JTOKYMEHTAIIMU Ha KaKION CTauu
MPOEKTUPOBAHMS,

2. TpeboBaHus K ee 0opMIICHHUIO (BKITIOUYasi TPeOOBaHUSI K COJIEPKAHUIO Pa3/IeyoB,
MOJIpa3AesioB, MyHKTOB, TAOJHII U T.1I.),

3. MpaBuJjIa MOJATOTOBKH, PACCMOTPEHUS, COTIIACOBAHUS U YTBEPKICHUS TOKYMEHTAIIUHU C
yKa3aHHUEeM Ipe/IeIbHBIX CPOKOB JIJIsl KaXKI0H cTaaui;

4. TpeOOBaHMs K HACTPOMKE M3/IaTEIhCKON CUCTEMBI, HCTIOIB3YEMOM B KaueCTBE
BCTPOEHHOTO CPEICTBA MOATOTOBKH JOKYMEHTAIUH;

5. TpeboBanus k HacTpoiike CASE-cpencts st oOecrieueHus MOArOTOBKU TOKYMEHTAIUN

B COOTBETCTBUU C YCTAHOBIECHHBIMU TPEOOBAHUSIMH.
Cmanoapm unmepgeiica nonv3oeamens 00a)4CceH YCMAHABTUCANMb:

1. npaBuiia opOpMIICHUS SKPaHOB (MIPUQTHI U IIBETOBAS MAJIUTPA), COCTaB U
pAacIioyIo’KeHNE OKOH U 3JIEMEHTOB YIIPABJICHUS;

2. NpaBUJIa UCIIOIBb30BaHUS KIIAaBUATYPBI M MBIIIH;

3. npaBmia 0POPMIICHHUS TEKCTOB TIOMOIIIH;

4. NepeueHb CTaHAAPTHBIX COOOIICHHIA;

5. npaBujia 00pabOTKH peaKIuK MOJIb30BaTes.

IHops10K BHINOJTHEHUS NPAKTHYECKOH padoThI:

6. [TomyuuTh cremyronye JaHHbIE:

1. Kpatkas undopmarust o koMnanuu (mpouiis KINeHTa).

2. enu npoekra.

3. [Toapa3zaeneHus U MOJIb30BATENN CUCTEMBI.

7. Ha ocnoBe mipeBapuTenbHON nHDOpMaIuu chOpMUPOBATH U COTIIACOBATH C 3aKA3UUKOM
oO1iee npeacTaBIeHUE O IPOEKTE.
8. OdopMHUTH pe3yIbTATH B BUE OTACIHLHOTO TOKYMEHTa — OTYeTa 00 00CIIeIOBaHHH.

IpakTnyeckas padora Nel4. Opranu3anusi NpoeKTHPOBAHUS HH(POPMAMOHHBIX CHCTEM.
Lesb: 03HAKOMHUTBHCS C dTamamMH pa3paboTKH (HYHKIIMOHATBLHONH MOJENN CHUCTEMBI, aHAJIH30M

HUCXOAHBIX HJAHHBIX IJISA MIPOCKTUPOBAHU.
KpaTKne TECOPETHYECCKHUE CBCACHUA



Dyukyuonanvnas memoouxka IDEF0

Metononoruto IDEFO MOXHO cuuTaTh CIAEAYIOUIMM 3TalioOM Pa3BUTHUS XOPOLIO H3BECTHOTO
rpaduueckoro s3bika onucanusa (yHkiuoHanbHbIX cucteM SADT (Structured Analysis and Design
Teqnique). Uctopuueckn IDEFO kak cranmapt Obut pazpaboran B 1981 romy B pamkax oOmIMpHOI
IpOorpaMMbl aBTOMAaTH3allMM MPOMBINUIEHHBIX NPEANpUATHHA, KoTopass Hocuia obo3HaueHue ICAM
(Integrated Computer Aided Manufacturing). CemetictBo cranmaptoB IDEF yHacienoBamo cBoe
ob6o3Hauenne oT HaszBaHus 3Toi mporpammbl (IDEF=Icam DEFinition), u mocneaHsisi ero penakius
Obu1a BeIMyIieHa B aekadpe 1993 rona HaumonaneueiM MHCTHTYTOM 10 CTanmaptam u TexXHOIOTHsIM
CIIA (NIST).

[lenpl0 METOAMKH SIBIISIETCS TMOCTPOSHHE (DYHKIIMOHAIBLHOW CXEMBI HCCIIEAYEMON CHCTEMBI,
ONHUCHIBAIOLIEH Bce HEOOXOAMMBIE NPOLECChl C TOYHOCTHbIO, JOCTATOYHOW sl OJHO3HAYHOIO
MOJICIIUPOBAHUS IEATETLHOCTH CUCTEMBI.

1.  OCHOBE METO/0JIOTUH JIe)KAT YEThIPE OCHOBHBIX MOHATHUS: ()YHKIIMOHAIbHBIHN OJIOK,
uHTEepQeiicHas JayTa, TeKOMITO3UIIHS, TII0OCCAPUN.

@OynkiuoHanbHeld 070K  (Activity Box) mnpezacraBisier co00lf HEKOTOPYHO KOHKPETHYIO
@yHKyulo B paMKax paccMmarpuBaeMoil cucTeMbl. Ilo TpeGoBaHMSIM CTaHIapTa Ha3BaHUE KaKIOTO
(YHKIHMOHAJIBHOTO 0JIOKa JOJKHO OBITH COPMYIMPOBAHO B TIJIarojJbHOM HAKJIOHEHHM (Hampumep,
"mpou3BoauTh yciyru"). Ha nuarpamve (yHKIMOHANBHBIA OJIOK M300pa)kaeTcss MPSIMOYTOJBHUKOM
(puc. 2.1). Kaxnas u3 yeTslpex CTOPOH (PYHKLIHMOHAIBHOTO 0JI0Ka UMEET CBOE ONpeEICHHOE 3HAUYCHHE
(poJib), mpu 3TOM:

1. BepxHsist cropoHa uMeeT 3HaueHue "Ynpasnenue" (Control);

2. neBas cropoHa uMmeet 3Hauenue "Bxox" (Input);

3. mpaBas cropoHa umeert 3HaueHue "Beixon" (Output);

4. HIKHSIS cTOpoHa uMeeT 3HadeHue "Mexanusm" (Mechanism).

Puc. 2.1. ®yHKIIMOHAIBHBIN OJIOK

Wntepdeiicnas ayra (Arrow) oroOpakaeT 3IE€MEHT CHUCTEMbI, KOTOpBI oOpabaThiBaeTcs
(YHKIMOHATBHBIM OJOKOM HIIM OKa3bIBAeT WHOE BIMSIHUE Ha (DYyHKYUt0, TPEICTABICHHYIO JaHHBIM
byHKIIMOHATBHBIM O0510KOM. HTEepdeiicHbIe AyTH YacTO HA3bIBAIOT MOTOKAMU WM CTPEIKaAMHU.

1. momomibio UHTEPHEUCHBIX TyT OTOOPAXKAIOT PA3THMUHBIE OOBEKTHI, B TOW MJIM MHOW CTETICHH
OTIpEICTISAIONINE MPOIECCH, MPOUCXOAIMNE B cucTeMe. TakuMu OOBbEKTaMH MOTYT OBITh AJIEMEHTHI
peaJibHOTO Mupa (AeTanu, BaroHbl, COTPYAHUKM U T.I.) WIA TOTOKM JaHHBIX W HH(pOpManuu
(IOKyMEeHTBbI, TaHHbIe, UHCTPYKIUH U T.1.).

B 3aBuCHMMOCTH OT TOrO, K KakOH M3 CTOPOH (PYHKIMOHAIBHOTO OJIOKA IMOAXOIHT JaHHAs
uHTepdelicHas qyra, OHa HOCUT Ha3BaHUe "Bxomsmieit", "ucxoasamein" win "ymnpasisomei".

Heo0xomumMo OTMETHTB, 4TO JH000H (HYHKIMOHATBHBIA OJIOK MO TpeOOBaHUSAM CTaHIapTa
JOJIKEH MMETh, M0 KpaiHel Mepe, OJHY YIPAaBISIONIYI0 MHTEPPEHCHYI0 AYTY U OAHY HCXOIAIIYIO.
OTO U MOHATHO — KaXJbI MpOIeCC JOKEH MPOUCXOIUTh M0 KAKUM-TO IMpaBuiiaM (OTOOpa’kaeMbIM
YOpaBISONIEH Myroil) W MOJDKEH BBIAABATh HEKOTOPBIM pe3ynbTaT (BBIXOAMIIAs Ayra), MHAue ero
paccMOTpEHHE HE UMEET HUKAKOI0 CMBICIIA.

OO6s13aTenbHOe HAIMYME YIPABISAIOMIMX HHTEPPEHCHBIX Iyr sBISETCd OJHUM M3 IJIABHBIX
ormmumnii crapmapta IDEFO ot apyrux meromonoruii kimaccoB DFD (Data Flow Diagram) m WFD
(Work Flow Diagram).

Hexommnosunmst (Decomposition) siBisieTcs ocHOBHBIM ToHsiTUEM ctanaapta IDEFO. [puniun
JEKOMIIO3HIIMY TIPUMEHSETCSl MPU pa3OMEeHHH CJIOXKHOTO MpoIlecca Ha COCTABISIOUINE €r0 @YHKYuUU.
[Tpu 3TOM ypOBEHb JeTATH3AINN POIIEcca ONMPEIeIseTCs HEMOCPEICTBEHHO Pa3padOTINKOM MOIEIIH.



JlexoMno3unys MO3BOJIAET MOCTENEHHO U CTPYKTYPUPOBAHO MPEACTABIIATE MOJENb CUCTEMBI B
BUJIE MEPApXUUECKON CTPYKTYphl OTIENbHBIX JUarpamm, 4TO JI€JaeT €€ MEHee NeperpyXKeHHOH U
JIETKO yCBaNBaeMOM.

[Tocnennum u3 nousituit IDEFO siBnsiercs rimoccapuii (Glossary). s kaxa0ro u3 3J1€MEHTOB
IDEFO — nuarpamMM, ¢GyHKIIMOHATBHBIX OJOKOB, HHTEPENHCHBIX ITyT — CYUIECTBYIOLIUN CTaHIapT
MoJIpa3yMeBaeT CO3/1aHue U MOJiepxKaHie Habopa COOTBETCTBYIOIIUX ONPEEIEHUH, KIIIOUEBBIX CJIOB,
[IOBECTBOBATENBHBIX M3JI0XKEHUH U T.J., KOTOPbIE XapaKTEepPHU3YIOT OOBEKT, OTOOpaKEHHBIN JaHHBIM
AJIEMEHTOM. OJTOT HAOOp Ha3bIBAETCsl IJIOCCAPUEM U SIBJIAETCS OINMCAHUEM CYIIHOCTH JaHHOIO
asieMeHTa. [ occapuii rapMOHUYHO JOTMOJHSAET HArJIsIHBIA Tpa@uuecKuil sa3bIK, CHa0Xas AuarpamMMbl
HEOO0X0IMMOM JONOJTHUTENBHOW HH(pOpMAITHEH.

Mopens IDEFO Bcerna HaumHaeTcs ¢ MPEACTABIECHUS! CUCTEMBI KaK €JUHOTO LIEJIOT0 — OJJHOTO
(GyHKIMOHATBHOTO ONOKa ¢ UWHTEPPEHCHBIMH  IyramMH, MNPOCTUPAOIIUMUCS 32  TPEIeibl
paccmaTpuBaemoil obsactu. Takas auarpamMmma ¢ OJHMM (DYHKIIMOHAJbHBIM OJOKOM Ha3bIBaeTcs
KOHTEKCTHOW HarpaMmoil.

1. HOSCHUTENHLHOM TEKCTe K KOHTEKCTHOM auarpamme J0JDKHA ObITh ykazaHa 1enb (Purpose)
MIOCTPOCHUS TUarpaMMbl B BUJIE KPAaTKOTO OTMMCAHUS U 3apuKcHpoBaHa Touka 3perus (Viewpoint).

Onpenenenue u popmanuzanus nenu paspadorku IDEFO-monenu sBnsiercs kpaiiHe Ba)XXHBIM
MOMEHTOM. PaKTUYECKH LeNb ONpeAesieT COOTBETCTBYIOIIME 00JacTU B HUCCIEIyeMON cHcTeMe, Ha
KOTOPBIX HE00X0IUMO (hOKYCHUPOBATHCS B MEPBYIO OYEPE/Ib.

Touka 3peHus onpesenseT OCHOBHOE HAIPaBJIEHUE PA3BUTHS MOJIEIN U YPOBEHb HEOOXOIUMOI
neranuzanuu. Yetkoe GUKCHUPOBAHUE TOYKH 3PEHMsI MMO3BOJISIET Pasrpy3UTh MOJEINb, OTKA3aBIIMCh OT
JeTaM3allid ¥ HCCIIEIOBAaHUs OTAEIbHBIX 3JEMEHTOB, HE SIBJISIIOIIMXCS HEOOXOAMMBIMHU, UCXOMS U3
BbIOPaHHOW TOYKH 3peHUsl Ha cucteMy. [IpaBuibHbIN BEIOOP TOUKH 3peHHsI CYIIECTBEHHO COKpAIaeT
BPEMEHHBIE 3aTpaThl HA IOCTPOCHUE KOHEYHON MOJIEIIN.

Beinenenue noonpoyeccos. B nponecce neKOMNO3ULUN (PyHKIIMOHAIBHBIA OJOK, KOTOPBIA B
KOHTEKCTHOW JHarpaMMe OTOOpa)kaeT CHCTEMY KakK €JIMHOE IIeJIoe, MOJBEepraeTcsl JeTalu3alud Ha
npyroit nuarpamme. [lomyuuBiiascs guarpaMMa BTOPOTO YPOBHS COJEPKUT (PYHKLMOHAIbHbIE OJIOKH,
oroOpakaromue TJIaBHbIe MOAQYHKIMK (DYHKIHOHAIBFHOTO OJIOKa KOHTEKCTHOW TUarpaMMbl, W
Ha3biBaeTcst godepHei (Child Diagram) mo oTHomeHMIO K HeMy (KaXIblii M3 (YHKLIHMOHAIBHBIX
OJIOKOB, MPHUHAUIEKANIUX JOYEpHEN AMarpaMMe, COOTBETCTBEHHO Ha3bIBaeTCs JOUYEPHUM OJIOKOM —
Child Box). B cBoto ouepenp, PyHKIMOHATIBHBIN OJIOK — MPEIOK Ha3bIBAETCS POAUTEIBCKUM OJIOKOM
[0 OTHOILIEHUIO K AoyepHed nuarpamme (Parent Box), a nuarpamma, K KOTOpOil OH MPUHAAJIEKUT —
ponutenbckor nuarpammoit (Parent Diagram). Kaxknas u3z noadyHkiuit jouepHei tuarpaMMbl MOXKET
ObITh Jlajiee JETaJu3upOBaHa IIyTEM AaHAJOTWYHOW JEKOMIIO3UIMM COOTBETCTBYIOLIETO €M
GyHKUMOHAIBHOTO OJyoka. B KaxaoM ciydae JeKOMNO3UIMHM (YHKIHMOHAJIBHOTO OJIoKa Bce
UHTEpQECHBIC TYTH, BXOSIINE B TaHHBIN OJOK WIM NCXOMAAIINE U3 HETro, PUKCUPYIOTCS Ha JOYepHEH
Juarpamme. OTUM JOCTUTAaeTcs CTpyKTypHas neiaoctHocTs IDEFO— monenn.

WuHorna otnenbHbie MHTEp(EHCHBIE TYTH BHICIIETO YPOBHS HE MMEET CMBICIA TPOJIOIDKATh
paccMaTpuBaTh Ha JAMarpaMMmax HH)KHErO YPOBHS, WJIH HAaoOOpOT — OTAEJIbHbIE AYI'M HUKHETO
OTpakaTh Ha AMarpammax Ooyiee BBICOKMX YPOBHEH — 3TO Oy/IeT TOJNBKO MeperpyXarb JHarpaMMbl U
Jenath WX CIOKHBIMHM [l Bocmpusitusa. Jns pemeHuss momoOHBIX 3amau B crangapte IDEF0
MPEAYCMOTPEHO MOHATHE TyHHenupoBaHus. O6o3naueHue "tyHHens" (Arrow Tunnel) B Buge aByx
KPYIUIBIX CKOOOK BOKpPYr Hadaja uHTepdeilcHOi ayrum o0o3Hayaer, 4yTO 3Ta Jyra He Obuia
yHaclleZIoBaHa OT (PYHKIIMOHAIBHOTO POJUTEIBCKOTO OJIOKA M MOsSBHIAch (M3 "TyHHENS") TOJBKO Ha
3TOH auarpamme. B cBoro ouepesp, Takoe ke 0003HaUEHHE BOKPYT KOHI@A (CTpenku) MHTepdercHOn
QYT B HEMOCPEICTBEHHON OJM3M OT OJIoKa-TIpHeMHHMKA O3HAdaeT TOT (pakT, 4yTo B JOYEpHEH IO
OTHOILIEHMIO K 3TOMY OJIOKY JuarpaMme 3Ta JAyra oToOpaxkaTbcs U paccMaTpuBaThbes He Oyzaer. Yaie
BCEro ObIBa€T, 4YTO OTHENbHbIE OOBEKTHI M COOTBETCTBYIOUIME WM HHTEpQEiiCHbIe Iyrd He
paccMaTpUBAIOTCA Ha HEKOTOPBIX IPOMEXKYTOUHBIX YPOBHSX HEPApXHH, — B TAKOM CJIy4yac OHHU
CHauajia "morpyXxaroTcsi B TYHHENb', a 3aTeM IIPH HE0OXOIMMOCTH ""BO3BpaIllaloTCs U3 TyHHENs".

O6b1un0 IDEF0-Monienu HecyT B cebe CI0XKHYIO U KOHLIEHTPUPOBAHHYIO HH(POPMALHIO, U AJIS
TOT0, YTOOBI OTPAaHUYUTh UX MEPErpy>KEHHOCTb U CAENaTh y1000YMTaEMbIMH, B CTaHIAPTE MPUHSATHI
COOTBETCTBYIOILIME OTPAHUYECHHUSI CIOKHOCTH.



PexomeHyeTcsl MpencTaBisTh Ha AMarpaMMe OT TPeX N0 HIECTH (YHKUIMOHAIbHBIX OJIOKOB,
P 3TOM KOJIMYECTBO TOAXOSAIMIMX K OJHOMY (YHKIMOHATBHOMY OJIOKY (BBIXOISIIMX M3 OJHOTO
GbyHKIIMOHATBHOTO 010Ka) MHTephEHCHBIX AYT MpearnoaraeTcs He 0ojee YeThIpex.

Crangapt IDEF0 conepxut HabOp mpoienyp, MO3BOJISIFOIINX pa3padaThiBaTh U COTJIACOBHIBATH
MOJiesIb  OONBLIONW TPYNNOW JroJed, MNpHHAIIeKAIMX K pPa3HbIM 00JacTsM  JAeATeNbHOCTH
MonenupyemMoit  cucteMbl. OOBIYHO Tporiece pa3pabOTKU SBISIETCS MTEPATUBHBIM W COCTOUT U3
CIIEAYIOIIMX YCJIOBHBIX 3TAlOB:

Co3manue MOAETH TPYIION CIeNUAINCTOB, OTHOCSIINXCS K Pa3IYHBIM cepam e TeTbHOCTH
npeanpustud. Ota rpynna B TepmuHax IDEFO HaspiBaercs aBropamu (Authors). Iloctpoenue
NEPBOHAYAILHOW MOJETH SBISETCS JHHAMHUYECKAM IPOIECCOM, B TEUEHHE KOTOPOTO aBTOPHI
ONpAIlIMBAlOT KOMIIETEHTHBIX JIMI[ O CTPYKType pa3jM4yHbIX TPOLIECCOB, CO37aBas MOJENU
NeSITeIbHOCTH TIopa3ieneHuil. [Ipr 7TOM X HHTEPECYIOT OTBETHI Ha CIIEIYIOIINE BOIIPOCHL:

Uro noctynaer B noapaszaeneHue "Ha sxoae"?

Kakue ¢hynkyuu n B KaKoi OCIEIOBATEIIBEHOCTH BBITIOJHSAIOTCS B paMKax MOApa3IesIeHHs ?
KTo siBnsieTcs OTBETCTBEHHBIM 3a BBIMOIHEHUE KaXKION U3 pyrKyu?

YeM pyKOBOICTBYETCSI UCTIONIHUTEIb TIPU BBITIOTHEHUN KaXKIOU U3 (yHKyul?

Uro sBnsieTcs pe3yabTaToM padoThl OApa3iesneHus (Ha BoIxoze)?

Ha ocHOBe uMmeromuxcs OJI0KEeHNH, TOKYMEHTOB M PE3YJIbTaTOB OMPOCOB CO3AETCS
yepHoBUK (Model Draft) mogenu.

PacnpocTpanenue yepHOBHKA [Tl PACCMOTPEHUS, COTIIACOBAaHUI M KOMMEHTAPHEB.

Ha 3T0ii cTaguu npoucxoauT oocy:XIeHre YepHOBUKA MOJIENIU C LIMPOKUM KPYTOM
KOMITETEHTHBIX JIAL. [Ipy 3TOM Kak[ast U3 TuarpaMM 4YepHOBOM MOJIEIH TMCBMEHHO KPUTUKYETCS U
KOMMEHTHUPYETCS, a 3aTeM IepeiaeTcs aBTopy. ABTOp, B CBOIO OUYepe/lb, TAK)KE€ MUCbMEHHO
COTJIAIIAETCS ¢ KPUTUKOM MITM OTBEPTaeT €€ C M3JI0’KEHHEM JIOTHKH MTPUHSATHUS PEIIeHUS 1 BHOBb
BO3BpallaeT OTKOPPEKTUPOBAHHBIN YEPHOBUK IS AAJbHEUIIETO PACCMOTPEHUSA. DTOT LUK
MPOJIOIDKAETCS 10 TEX 0P, IIOKA aBTOPHI M YUTATEIN HE IPUAYT K €THHOMY MHEHHIO.

OdunmanbHoe yTBEpXkKAEHHE MOJENU. YTBEP)KICHHUE COTJIAaCOBAaHHONM MOJAEIH IMPOUCXOIUT
pyKoOBOIUTENEM pabodeil TPYIBI B TOM CIIydae, €CIH y aBTOPOB MOIETH M YHTaTeNlel OTCYTCTBYIOT
pasHorjacuss IO TMOBOAY €€ ajaekBaTHOCTH. OKOHuUaTenbHash MOJENb MpPEICTaBIseT coOoi
COTJIACOBaHHOE TPENICTABIICHHE O MPEANPHUATHH (CHCTEME) C 3aJaHHOW TOYKH 3PSHHUS | JUIS 3aJJaHHOM
LeJH.

SIS e

HarnsgHocts rpagudeckoro si3pika IDEFO nenaer Monens BrojHe yntaeMon

1. JUIsL JIAL, KOTOpbIE€ HE IPUHMMAIM Y4YacTHsl B IIPOEKTE €€ CO3LaHMs, a TaKkkKe
3hdexTuBHON M1 TIPOBENEHUS TOKAa30B M Tpe3eHTanuid. B manmpHelimeM Ha 0a3e MOCTPOEHHOM
MOJIEJIN MOTYT OBbITh OpraHHW30BaHbl HOBbIE NPOEKTHI, HAlleJCHHbIE HA MPOM3BOJCTBO MU3MEHEHUH B
MOJEIIH.

IHops10K BHINOJTHEHUS MPAKTHYECKOH padoThI:

1. CocraButs DFD muarpamMmy npenmMeTHO# 0061acTu 00CIeayeMoro IpeanpHsITHS.

IIpakTuyeckasi pa6ora NelS. @yHKIMOHAJBHASI METOAMKA MOTOKOB JaAHHBIX.

Ieab: 03HAKOMUTHCS C 3TAaMU pa3pabOTKH (YHKITMOHATHHOW MOJETH CHUCTEMBI, aHATU30M
UCXOAHBIX JAHHBIX MAJs MPOEKTHpoBaHMs. PaccMoTpeTh 3ammuTy HHQOpPMAIMH TpPU peaTH3aliu
MH(POPMALIMOHHBIX TIPOLIECCOB (BBOJ, BBIBOA, INiepenada, oOpaOOTKa, HAKOIUICHWE, XpaHEHHeE);
OpraHmu3aloHHoe o0ecrneueHue WHGOPMAMOHHON 0e30MacHOCTH; 3amuTa WHGOpMAalud OT
HECaHKI[MOHUPOBAHHOI'O JIOCTYTIA.

KpaTkue TeopeTuyeckue cBeaeHHUs

DyHKUUOHAIbHAA MEMOOUKA NOMOKOE OAHHBIX

[lenpto METOAMKHU SIBISIETCS TOCTPOEHHE MOJENHM pAacCMAaTPUBAEMOM CHCTEMBI B BHJE
muarpamMmbl  oTokoB nmaHHbIX (Data Flow Diagram — DFD), o6ecneunBaromieil npaBHibHOE
OTHCaHUe BBIXOAOB (OTKJIMKA CUCTEMBI B BU/I€ JAHHBIX) MPH 33JaHHOM BO3JICHCTBHH HA BXOJl CUCTEMBI
(momavye curHayoB Yepe3 BHEIIHUE WHTepdeichl). JnarpaMMbl IOTOKOB JAHHBIX SBISIOTCS OCHOBHBIM
CPEICTBOM MOJAETUPOBaHUs (DYHKIIMOHATBHBIX TPEOOBAHUN K MIPOSKTUPYEMOI CHUCTEME.



[Ipu co3nmanum auarpaMMbl MOTOKOB JAaHHBIX MCIOJB3YIOTCS YEThIPE OCHOBHBIX IIOHSTHUSA:
MOTOKHM JAaHHBIX, TPOLEcCchl (paboThl) mpeoOpa3oBaHUS BXOIHBIX IOTOKOB IaHHBIX B BBIXOJHBIC,
BHEIITHHE CYIIHOCTH, HAKOMUTEN! JaHHBIX (XpaHWIUIIA).

[ToTOKM TaHHBIX SBISIOTCS a0CTPAKIMSIMU, UCTIONB3YIOMMMHUCS TSI MOACTMPOBAHUS TIEpeadn
uHbopManmu (U (GU3NYECKMX KOMIIOHEHT) M3 OJHOW dYacTh cUCTeMbl B Apyryro. [loToku Ha
auarpaMmax —M300pa)karoTCsi MMEHOBAaHHBIMM  CTpEJIKAMH, OpHUEHTAlMs KOTOPBIX  YKa3bIBaeT
HaIpaBlieHUE JBIKEHUS HHPOPMAIUH.

Haznauenue nporecca (paboThl) COCTOUT B MPOAYLUPOBAHUHU BBIXOJHBIX TOTOKOB U3 BXOJHBIX
B COOTBETCTBUU C JIEUCTBHEM, 3aJaBaeMbIM MMEHEM Impouecca. MMs mpouecca I0KHO COAEpkKaTh
TJIaroJl B HEOTpeeIeHHO! (popMe ¢ TIOCIIEYIONINM JIOTIOTHEHHEM (HapuMep, "MOTydUTh TOKYMEHTHI
o oTrpy3ke npoaykuuu"). Kaxaprii mporecc nuMeeT yHUKAIbHBII HOMEp ISl CChIJIOK Ha HEro BHYTPHU
JMarpamMMmbl, KOTOPBIM MOYET HCHOJb30BaThCS COBMECTHO C HOMEPOM AMArpaMMbl Ui MOTYYEHUS
YHUKAQJIBHOT'O MHJIEKCa MPOLEcca BO BCEH MOJECIIH.

Xpanunuiie (HaKOMUTENb) AAHHBIX MMO3BOJSET HAa YKa3aHHBIX y4yacTKaxX OINpEAeNsTh JaHHbIE,
KOTOpBIE OyIyT COXPAHATHCSA B MaMATH MexAy mporeccamu. DakTHUeCKHn XpaHWIHILIE MPEICTaBIsIeT
"cpe3bl" TIOTOKOB JaHHBIX BO BpeMeHH. MHQopmanus, KOTOPYH OHO COJCPKHUT, MOMKET
MCIIONB30BATHCS B JII00OE BpeMs MOCIIE €€ MONTyYeHHUs, IPU 3TOM JaHHbIE MOTYT BBIOMPATHCA B JIFOOOM
nopsiake. Mims XxpaHunuia T0JIKHO ONPEIeNATh €ro COAEPKUMOE U ObITh CYIIECTBUTENbHBIM.

BHemHss CcymHOCTh TMpeacTaBiseT co0oil MaTepuaibHBIE OOBEKT BHE KOHTEKCTa CHCTEMBI,
SBJIAIOIIENCS HCTOYHUKOM WJIM TNPUEMHHKOM CHCTEMHBIX JaHHBIX. Ee MMs [OIDKHO coaepxkarb
CYIIECTBUTENBHOE, HallpuMep, "ckiaj ToBapoB". [Ipennonaraercs, 4To 0ObEKTHI, IPEICTABICHHBIE KaK
BHEIIHHE CYIIHOCTH, HE JOJKHBI Y4acTBOBAaTh HU B KaKoil 00paboTke.

Kpome ocHOBHBIX 371€MEeHTOB, B cocTaB DFD BXOIAT crioBapu JaHHBIX U MUHUCTICITU(PUKAIUH.

CrnoBapu JaHHBIX SIBIISIFOTCS KaTajioraMH BCEX AJIEMEHTOB JaHHBIX, IpucyTcTBytomux B DFD,
BKJIIOYasl TPYNIOBbIE U MHIWBHUAYaJIbHbIE MOTOKUA JAHHBIX, XPAHWINILA U MPOLIECCHI, a TAKKE BCE UX
aTpuOyTHI.

Munucneunduxamuu o6padotkn — omucbiBatloT DFD-  mporeccsl HMKHEro  ypoBHSI.
@dakTUYecKH MUHHUCTICHU(PHUKAIMNA TPEICTABISIOT COO0M aIrOpUTMBI ONMUCAHUS 337124, BBITIOTHIEMBIX
MPOIIECCaMH: MHOXKECTBO BCEX MUHUCTICIIU(UKALIUN SBISETCS MOJTHON CrelU(UKAIIUE CHCTEMBI.

[Ipouecc nocrpoenns DFD HaumHaeTcs ¢ co31aHMs TaK Ha3bIBAEMON OCHOBHOM JuarpamMbl
Tuna "3Be3nga’, Ha KOTOPOM MpEACTaBIEH MOJAEIUPYEMBIM MPOIECC M BCE BHEIIHUE CYIIHOCTH, C
KOTOPBIMU OH B3aUMOJIEUCTBYET. B ciyyae cI0’)KHOro OCHOBHOTO IpoLiecca OH cpa3y MpeaCcTaBIsIeTcs
B BHUJI€ JICKOMIIO3UIIMU Ha Psiji B3aUMOJEHCTBYIOIIUX IpoueccoB. KpurepusiMu cioXxHOCTU B TaHHOM
cllydae SIBIISIFOTCS: Hajludue OOJIBIIOrO YHCIa BHEIIHUX CYNIHOCTEeH, MHOTO(YHKIIMOHAIEHOCTh
CUCTEMBI, €€ pacIpeAesieHHbI XapakTep. BHeIHHe CyIMIHOCTHM BBIAEISAIOTCS IO OTHOIICHHIO K
OCHOBHOMY mporieccy. g ux onpeneneHns HeoOXO0AMMO BbIAEIUTh MOCTABILMKOB M MOTpeduTenei
OCHOBHOTO TIpollecca, T.e. BCe OOBEKThI, KOTOpPbIE B3aUMOJIEHCTBYIOT C OCHOBHBIM TporieccoM. Ha
ATOM JTalre ONUCaHHe B3aUMOJICHCTBUS 3aKJII0OUaeTCsl B BbIOOpE IU1aroja, JAIOILIEro NpeaCTaBIeHUE O
TOM, KaK BHEIIHSS CYIIHOCTh HMCIOJIb3YyE€T OCHOBHOW MpoIecC WIM Hcnonb3dyercs uMm. Hampumep,
OCHOBHOM Tmporiecc — "ydeT oOpaiieHuid TpakaaH'", BHEIIHSAS CYIIHOCTh — 'TpakaaHe'", omucaHue
B3aUMOJICUCTBUS — "MOJAET 3asBJIICHUS] M MOJy4YaeT OTBEThI'. DTOT 3Tall SBIAETCA NMPUHLUIIHAIBHO
BaYKHBIM, IOCKOJIbKY IMEHHO OH OIpeesieT TPaHUIIbl MOJIEIUPYEMON CUCTEMBI.

Jns  Bcex BHENIHUX CYIIHOCTEH cTpouTcs Tabnmuma COOBITHH, OIUCHIBAIOMIAS —UX
B3aUMOJICCTBUE C OCHOBHBIM MOTOKOM. Ta0suiia COOBITHI BKJIIOYAET B c€0s1 HAMMEHOBAHUE BHEITHEHN
CYIITHOCTH, COOBITHE, €r0 THUI (TUIHYHBIN JIJISI CHCTEM ) WJIM HCKIIOUUTENbHBIN, peann3yoIunics mpu
OTpE/IeNIEHHBIX YCIOBHSIX) U PEAKLIUIO0 CUCTEMBI.

Ha crnenyromem 1are mMpOMCXOAUT JIEKOMIO3MIIMS OCHOBHOTO TMpoiiecca Ha Habop
B3aMMOCBS3aHHBIX  IPOLIECCOB, OOMEHUBAIOLIMXCA IOTOKaMM JaHHbIX. CamMu TMOTOKM He
KOHKPETU3UPYIOTCS, ONPENEAeTCs JUIIb XapakTep B3auMOAEUCTBUS. JleKOMIO3MIIMS 3aBepIlaeTcs,
KOTI'Jla IPOLECC CTAHOBUTCS MPOCTHIM, T.€.:

1. mpouecc nMeer ABa-TPU BXOJHBIX U BBIXOJHBIX MTOTOKA;

2. Tmporecc MOXeT OBITh ONMCaH B BUJIE TIPE0Opa30BaHMsI BXOIHBIX JAHHBIX B BBIXOHEIC,

1. mporecc MOXET OBITH OMKCAH B BUE MOCIEI0BATENFHOTO aNropuT™a. JlJist mpoCThIX
MIPOIIECCOB CTPOUTCSI MUHHUCTICIH(DHKAIS — (HOPMATHLHOE OIMCAHNE ATOPUTMa MpeoOpa3oBaHMs



BXOJIHBIX JIAHHBIX B BBIXOAHbIE. Munucneyugurkayusa yaoBIeTBOPsET CIECIYIOMNUM TPEOOBAHUSIM: JIJIs
K)K0T0 TIPOIIecca CTPOUTCS OJTHA CIICIIU(PUKAIUS; CIICIIU(PUKAIUS OTHO3HAYHO OIPEICISCT BXOTHBIC
Y BBIXOJIHBIE TMIOTOKH VISl IAHHOTO MpoIliecca; CeH(UKaIUs He ONpenesieT cnocod npeodpazoBaHus
BXOJTHBIX TIOTOKOB B BBIXOJIHBIC; CITCITU(UKAIINS CCHUTACTCS Ha MMEIOIIUECS dJIEMEHTHI, HE BBOJIS
HOBBIE; CHIEIIM(PHUKAIMS TT0O BOSMOXHOCTH HCIIONB3YET CTaHAAPTHBIE TIOJXObI U onepayuu.

[Tocne nexoMMmo3uIMu OCHOBHOTO TpOoIecca ISl KaKI0T0 noonpoyecca CTPOUTCS aHaJIOTUYHAas
TabJIMIa BHYTPEHHUX COOBITHIA.

CrnenyonuM ImaroM TOCJ€ ONPEISIICHUS IMOJHOW TaOJMIBI COOBITHI BBIICISIOTCS IMTOTOKH
JAHHBIX, KOTOPHIMH OOMEHHBAIOTCSI TMPOLIECCHI M BHEMIHME CymHOCTU. [Ipocteitmmii crocod ux
BBIJICTICHUS 3aKIII0YaeTCs B aHamu3e Ta0ymil coobIThii. COOBITHS TIpeoOpa3yroTCcsl B IOTOKU JaHHBIX OT
WHUIIMATOPa COOBITHUS K 3allpalliBaeMOMYy MPOLIECCY, a PEaKIMK — B 0OpaTHBIN MOTOK coObiTuii. [Tocie
MMOCTPOCHHUS BXOIHBIX U BBIXOJHBIX ITOTOKOB aHAJOTHYHBIM 00pa30M CTPOSITCS BHYTPEHHHUE ITOTOKH.
Jns ux BbAETCHHUS AN KaXAOrO0 W3 BHYTPEHHHUX MIPOIECCOB BBIICNAIOTCS TMOCTABIIMKH U
norpedbureny nHpopmanuu. Eciu mocTaBIIvK WK MOTPeOUTENh HHYOPMAIIMH TIPECTABIISIET MPOIIECC
COXpaHEHHUsl WM 3ampoca WH(GOPMALKMU, TO BBOJIUTCS XPAaHWIMIIE AAHHBIX, ISl KOTOPOTO JAaHHBIN
mporiece ABsieTcs naTepdeiicom.

[Tocne mocTpoeHUs MOTOKOB JAaHHBIX JAMarpaMMa JOJDKHa ObITh MPOBEpPEHAa Ha TMOJHOTY U
HENPOTUBOPEYMBOCTh. [lomHOTAa auarpamMmbl oOecreuMBaeTCs, €CJIM B CHCTEMEe HeT 'moBucmux"
MPOIIECCOB, HE MHCIOJIB3YEeMbIX B TMpoIecce MNpeoOpa3oBaHHUs BXOAHBIX TOTOKOB B BBIXOJHBIE.
HemnpoTtuBopeuynBOCTh CHUCTEMBI OOECIEYMBACTCS BBITIOJIHEHHEM HAOOpPOB (POpMalbHBIX MPaBUI O
BO3MOXKHBIX THUIaX MPOIECCOB: HA AMAarpaMMe HE MOXET ObITh MOTOKA, CBSI3BIBAIOIIETO B BHEIIHHE
CYIIHOCTH — ATO B3aUMOJCHCTBUE YIAsETCs W3 PACCMOTPEHHUS; HM OJHA CYIIHOCTh HE MOMXKET
HEMOCPEACTBEHHO MOJIy4YaTh WK OTAaBaTh HHPOPMAIIHIO B XpAaHWIUIIE TaHHBIX — XPaHWJIHILE JAHHBIX
SIBIIICTCS. TTACCUBHBIM JJIEMEHTOM, YIPABISEMBIM C TIOMOINBIO HWHTEepdElCcHOro Tporecca; JjBa
XpaHWINIA JAHHBIX HE MOTYT HEMOCPEICTBEHHO OOMEHHMBAThCS WH(GOpMalMed — 3T XpaHUIIHUINA
JTIOJKHBI OBITh 00bETMHEHBI.

K npenmymiecrsam meroarku DFD otHocsTCS:

1. BO3MOXHOCTH OJTHO3HAYHO OTPEICIIUTh BHEIIHUE CYITHOCTH, aHATTU3UPYS TOTOKH
nH(bOpMaIlUU BHYTPU U BHE CUCTEMBIL;

2.  BO3MOKHOCTh IPOEKTHPOBAHUS CBEPXY BHHU3, YTO 00JIETYAET MOCTPOCHHUE MOJIETH "KaK
JIOJ’KHO OBITH";

3. Hanmuuue crnenu@UKaMid TPOILEeCCOB HUKHETO YPOBHS, UYTO TIO3BOJIAET MPEOJIOJIETh
JIOTUYECKYI0 HE3aBEpUICHHOCTh (YHKIIMOHATIHHOW MOJETH M MOCTPOUTH MOJHYIO (HYHKIIMOHATIHHYIO
crienu(UKaIIIo pa3padaThIBAeMOI CHCTEMBI.

K wnemoctaTkam Mojenu OTHECEM: HEOOXOAMMOCTh HMCKYCCTBEHHOTO BBOJA YIPABIISIOIINX
MPOIIECCOB, TIOCKOJIbKY YTPABISIONINE BO3JCUCTBUS (ITOTOKH) W YIPABJISIONIME MPOIECCHl C TOYKH
3penusi DFD HudeMm He OTIMYArOTCS OT OOBIYHBIX; OTCYTCTBUE TMOHSTHUS BPEMEHH, T.e. OTCYTCTBHE
aHaJIM3a BPEMEHHBIX MPOMEXKYTKOB TPH TMpeoOpa3oBaHWM JAaHHBIX (BCE OTpaHUYEHHs 1O BPEMEHHU
JIOJI’KHBI OBITH BBEJICHBI B CHIEIIM(PHUKAIUSAX ITPOLIECCOB).

Iopsiok BHINOJIHEHUS MPAKTHYECKOH PadoThbI:

1. CocraButs ERD guarpammy npeameTHol obmacTu 06caeayeMoro npeanpusiThs.

2. TlpoBectn kinaccuuKauio MOIH30BATENCH 1O YPOBHIO JOCTyIHa K

JTAHHBIM.

IMpakTuyeckasi padora Nel6. O0beKTHO-OPUEHTHPOBAHHASL MOJIeJIb MPeIMeTHOM
obJiacTH.

Lesb: 03HAKOMUTBCS ¢ 00BEKTHO-OPUEHTUPOBAHHBIM TIPEACTABICHUEM MPOTPAMMHBIX CUCTEM.

KpaTkue TeopeTuyeckue cCBeIeHHS

st 0ObsicHEHUsI CyTH 00BEKTHOM OpUEHTAMU HH()OPMAITHOHHBIX CUCTEM BOCIIOJIb3YEMCSI
aHaAJIOTHEH ¢ 00BEKTaMH peatbHOTO MHUpa. OKPYKAIONINI MHP COCTOHUT U3 00BEKTOB (Object),
npeOBIBAIOIINX B COCTOSIHHH (State), KOTOpOE OMpenesieTcsl TeKYIIMMHU 3HAaYCHUSIMH aTpUOyTOB
00BbeKTa.



Hanpumep, kpyxkka Ha crosne Haxoautcs B cocTtosHuu filled (HamonmHeHa), MOCKOJIBKY OHa
npucnocoOieHa JUisi XpaHeHUs1 KUIKOCTEH W B Hell Bce emie ecTh kode. Korma B Heil Her Oosnblie
Kode, COCTOSTHHE KpPYKKM MOXKHO ONpelenuTh Kak empty (mycra). Ecin ona ynmaner Ha mosn u
pa3o0beTcs, OHa TIeperIeT B cocTosiHUE broken (pa3ouTa).

Kodeiinas wyamka, KOHEYHO, IAacCHBHA — OHa He o01agaeT COOCTBEHHBIM IOBEICHUEM
(behavior). OmgHako 3TOro HeNb3s CKa3aTh O coOaKe WIIM IBKAIMITOBOM JepeBe 3a okHOM. CoOaka
JaeT, 1epeBo pacTeT U T.4. MTak, HeKoTopble 00BEKTHl peabHOr0 MUpPa 001aJat0T TOBEIEHUEM.

Bce 00bekThl peanbHOro Mupa 00JaJar0T Takke HACHTUYHOCThIO (identity) — MOCTOSIHHBIM
CBOMCTBOM, C IMIOMOIIbIO KOTOPOT'O MBI OTJIMYAeM OAMH O0BEKT OT Jpyroro. Eciu Ha Moem crosie cTosT
JIB€ YaIllKd M3 OJHOro Habopa, MOYKHO CKa3aTh, YTO OHM OJMHAKOBBIC, HO HE WIACHTHUYHBIC. Yamku
OJIMHAKOBbIE, TIOTOMY YTO 3HAYEHHUS MX CBOMCTB COBHANAIOT (OHM OAMHAKOBOIO pa3Mepa M (opMbl,
4epHOro IBera W mycTeie). OmHaKko, Ha OOBEKTHO-OPUEHTHPOBAHHOM SI3BIKE OHU HE WIACHTHYHBI,
MIOCKOJIBKY X JIBE, M €CTh BBIOOD, KOTOPYIO M3 HUX UCIOJIb30BATh.

PeanbHbie 00BEKTHI, 00J1aJAI0IME TPEMST CBOMCTBAMH (COCTOSTHUE, TTOBEJICHUE, UIACHTUYHOCTB),
00pa3yIOT CUCTEMBI C €CTECTBEHHBIM NOBeJeHHEM. ECTecTBEHHbIE CHUCTEMBbI, OE€3YCIOBHO, SIBIISIOTCS
CaMbIMU CJIO)KHBIMM CHUCTEMaMU M3 BCEX H3BECTHbIX. HMKakas KOMIIbIOTEpHAs CUCTEMa HE MOXKET
CPaBHUTbHCS IO CIOKHOCTHU C )KUBOTHBIM WJIN 3aBOJIOM.

HecMmoTpst Ha CII0)KHOCTb, €CTECTBEHHBIE CUCTEMBI CIIOCOOHBI pabOTaTh: OHU JAEMOHCTPUPYIOT
MHTEPECHOE MOBEACHUE, MOTYT MPHUCIOCAONNBATLCS K BHEIIHUM M BHYTPEHHUM H3MEHEHUSM, MOTYT
HBOJIIOLIMOHUPOBATH CO BpeMeHeM M T.J. BeiBoa oueBuaeH. HaBepHoe, Mbl 1OJIKHBI KOHCTPYHUPOBATh
UCKYCCTBEHHbBIE CHCTEMbI C IOMOLIbI0 MOEIUPOBAHUS CTPYKTYpPbl U IOBEAECHUS E€CTECTBEHHBIX
CHCTEM.

VcKkyccTBEHHbIE CUCTEMBI SIBISIOTCS MoJenblo peanbHOcTH. KodeiiHas wamka Ha skpaHe
KOMIIBIOTEpAa BCErO JIMIIL MOJENIb peajbHOW "CyIIHOCTH" Tak ke, Kak cobaka WM 3BKaJIUITOBOE
nepeBo Ha skpaHe. Kodelinas gamka MokeT ObITb, TaKUM 00pa3oM, CMOJICIHMPOBAaHA C MOMOILBIO
MOBE/IEHYECKUX CBOWCTB. OHA MOXET, K NpUMeEpy, yNacTb Ha IOJ, €CIU €€ YpOHuThb. JlelcTBue
"mazieHus" MOXHO CMOJIEIMPOBATh Kak IMOBEIEHYECKYI0 omepaiuio (operation) yamku. Eme ogHum
JOTUYECKUM "NeicTBHEeM" 4Yallkd MOXeT ObITh omeparus "pa3outbes" mnpu yaape o0 ToJL.
BonpmmHCTBO, ecau He Bce, OOBEKTHI B KOMIIBIOTEPHOM cucTeMe "0XHMBalOT' — OHM 007aJaroT
MOBE/ICHUEM.

Oovexm-3K3emnaap

O0BekT — 3710 3K3emIuiap (instance) Hekoel "cymHocTH". OH MOXET OBITH OIHHM U3
MHOXECTBa JK3eMIUIIpOB OJHOM M Toil »xe "cymHoctu". Yamka — 3K3eMIUIIp MHOXeCTBa
BCEBO3MOKHBIX YallleK.

Ob6mee omucanue '"cymHOCTH" Ha3bpiBaeTcs kiaaccoM (class). IlosTomy oO0BekT sBhsieTCs
AK3EMIUIIPOM Kiacca. Kiacc Takike MOKeT Hy)AaThCsl B KOHKPETHU3AIUU — OH MOKET OBITh 0OBEKTOM.
[ToaTomy HeoOxoauMO pa3ianyuaTh 00BEKT-3K3eMIULIp (instance object) u o6bekT-kiacc (class object).

Jist KpaTKOCTH OOBEKT-9K3eMIUISIP YacTO HAa3bIBAIOT OOBEKTOM WM dK3eMIursipoM. HazBanue
"sxzeMIuIAp oOBekTa" cOuBaer ¢ TONKY. OOBEKTHO-OPUEHTHPOBAHHAs CHUCTEMa COCTOUT M3
B3aUMOJICHCTBYIOIINX OOBEKTOB. B 00BEKTHO-OPMEHTHPOBAHHON CHCTEME HET HHYEro, KpoMe
00BEKTOB, OyAb-TO 0OBEKT FK3EMILIAPA (0OBEKT-IK3EMILISAP) UITH OOBEKT Ki1acca (00bEeKT-KIace).

ITopsinok BbINOJIHEHHSI MPAKTHYECKOH PadoThI:

1. BplnenuTh 1eHCTBYIOLIME JIMLA 00CIEAyEeMOro NPeApUsTHUSI.

2. CocTaBuTh TJIOCCAPUI TTPOEKTA.

3. BBIABUTH BapuaHTHI UCIIOJIb30BaHMUS.

4. TlocTpouTh nUarpaMMy BapHUaHTOB MCIIOJIb30BAHMUS.

IIpakTuyeckasi padora Nel7. SI3bik moaeaupoBanusi UML.
Iesib: 3HAKOMCTBO ¢ YHU(DUITUPOBAHHBIM SI36IKOM MoeupoBanust UML.

Kparkue Teopernueckue cBeIeHHs
Ob0vekmnasa Homauus



1. s3pike UML 00bekT 0003HauaeTcs MpSIMOYTOJIBHUKOM C ABYMs OT/AeleHUsMHU. Bepxhuee
OTJIEJICHUE COJIEP’KUT UMsI O0BEKTa U UMS Kjlacca, KOTOPOMY MPUHAIIEKUT 00beKT. CHUHTAKCUC 3TOM
KOHCTPYKLIUH BBITJIANUT TaK:

objectname: classname.

HwxHee oTneneHue coaepKuT CucoK UMeH arpu0yToB U 3HaueHui. C MOMOIIBIO 3TOr0
CHHTAKCHCa MOKHO TaK)Ke MOKa3aTh TUITBI aTPHOYyTOB:

attributename: type = value.

Ha puc. 3.1 nokazan o0bekT Course (JIucrmrumua) ¢ mmeneM cl. OO0bekT obiagaetr aByMs
arpuOytamu. Tunsl aTpuOyTOB He MMOKa3aHbl — OHU 33/1aHbI B ONPE/IETICHUH KJlacca.

cl: Course
course_number= COMP227
course_name= Requirements Analysis and System Design

Puc. 3.1. O0beKT-3K3eMILISIp
Baxxno nMeTs B BUAY, UTO OOBEKTHAs HOTAIUS HE MPEIyCMAaTPUBAET B 00O3HAUYEHUH OOBEKTA
ocoboro "oTmeneHus" IS TIEPEUYHS ONEpannid, KOTOPhIE MOXKET BBITIOIHATH O0BEKT-IK3EMILISP. ITO
CBSI3aHO C TEM, YTO OIEpalM{, BBIMOIHSIEMbIE BCEMH OOBEKTaMHU-IK3EMIUISIPAMU, HJIEHTHYHBI, U
MOATOMY XPaHHUTh WX B KaXJIOM O0BEKTE-3K3eMIUIsIpe ObUT0 Obl HakIaAHO. Onepanuu MOKHO XpaHUTh
B 00OBEKTe-KIacce WM K€ MOXKHO CBSI3aTh MX C OOBEKTAMH-IK3EMIUIIpaMH JIPYTHMH CpeICTBaMU
(peanmuzoBanHbIME B [10 6a30B0OH 00BEKTHO-OPUEHTUPOBAHHON CHCTEMBI).

Koonepayusa o6vexkmos

KonmuecTBO OOBEKTOB OIPEIETICHHOTO Kiacca MOXET ObITh O4eHb OosbmmM. [lokasath
Oo0JIbIII0e KOJMYECTBO OOBEKTOB HA JHarpaMMe HepeajabHO, a MHOTIA TPOCTO HEBO3MOXKHO. OOBEKTHI
M300paXaroTCd TOJBKO JUISI TOTO, YTOOBI TMPHBECTH NPHUMEP CHCTEMBI B OINpPEAEICHHBII MOMEHT
BPEMEHHU WJIM MPOWLIIOCTPUPOBATh, KaKUM 00pa3oM OHHU KoomepupyroTcs (collaborate) ¢ Tedennem
BPEMEHH TIPH BBHITOJHEHUH OIPEeTeHHBIX 3aaad. Hampumep, 4ToOBl yrmopsIoYUTh TOBaphbl, MOXKET
noTpeOOBaThCSl YCTAaHOBUTH Koomepamuio Mexay oobekrom Stock (Ckiam) m oOwvexToM Purchase
(ITokymka).

CucteMHbBIe 3314l BBIIOJHSIOTCS  OOBEKTaMH, KOTOPBIE aKTHBU3UPYIOT OIEpaLUuu
(moBeneHue) apyr apyra. Mbl TOBOPHUM, YTO OHH OOMEHHMBAIOTCS COOOHICHHSIMH (message).
Coo0meHns 3aImyCKaloT orepanuy Ha 00bEeKTax, KOTOPhIE MOTYT MPUBOANTH K H3MEHEHUIO COCTOSTHUHN
00BEKTOB U BBI3BIBATH JPYTHUE OTIEPAIHH.

Puc. 3.2 wimocTpupyer NOTOK COOOLIEHHH MeXTy ueThlppMsi oObekTamMu. CKOOKM mocie
UMEHHU COOOIIEHHs YKa3bIBalOT HA TO, YTO COOOIIEHHE MOXKET NMPHUHUMATH MapaMeTphbl (aHAIOTHYHO
BBI30BY (DYHKIIMM B TpPaAMIMOHHOM mporpammupoBanum). OOwvexT Order (3aka3) mpeamuchiBaeT
o0bexTy Shipment (IToctaBka) noctaBuTh 3aka3. s 3Toro o6bekT Shipment HHCTPYKTHPYET OOBEKT
Stock 0 HE0OXOIMMOCTH BBIUECTH COOTBETCTBYIOIIEEC KOJMYECTBO TOBAapoB. 3areM o0BEeKT Stock
aHAIM3UpPyeT HOBBIM YPOBEHb 3amaca M, €CIM OH OKa3bIBAeTCS HIDKE ONPENEeICHHOTO 3HA4YEHUS,
npeanuckiBaeT 00bekTy Purchase crienats mMOBTOPHBIH 3aKa3 TOTOIHATENLHOTO 00BeMa TOBAPOB.

XoTs mpUBEICHHOE OOBSICHEHHE KOONEpal OOBEKTOB BBIMJIAIUT KaK MOCIEAOBATEIbHOCTh
BUJIOB JICATEIFHOCTH, & COOOIEHHS Jake MPOHYMEPOBaHbI, B 00IIEM cllyyae Ha MOPSAO0K, B KOTOPOM
aKTUBUPYIOTCS OOBEKTHI, HE

HAKJIQJbIBAETCS  CTpOrMx orpaHwmueHuid. Hanpumep, coobmenus analyzeStockLevels
(mpoaHanu3upoBaTh ypoBHU 3amaca) u reorderProducts (oBTOpuTh 3aKka3 TOBapa) MOTYT BBIIOTHITHCS
B JTFO00H MOCTIeIOBATEIHHOCTH, BO3MOXKHO, HE3aBUCUMO OT coobmennit shipOrder (1ocTaBUTh 3aKa3) U
subtractProduct (ymeHbmnTh KOMMUecTBO ToBapa) . IlosToMy B nanbHeiIeM HpU PacCMOTPEHUU
KOOIIEpaluy 00bEKTOB Ha YPOBHE PEAN3alii MBI OTKQKEMCSI OT HyMepaIiy COOOICHHIA.



Puc. 3.2. Kooneparusi 00beKTOB

Hoenmugpuxkayua oo6vekmos

Kaxnomy 00BEKTY NpH CO3IaHUM MPUCBaMBAETCS WACHTHHUKATOp 00bekTa (object identifier —
OID). Unentudpukatop ob6wvekra (OID) mnpeacraBmser coboit apeckpunrop (handle) oObexkra —
VHHUKAIbHBI HOMEp, KOTOPBIH OCTaeTcs C OOBEKTOM Ha TMPOTSHKEHWH BCETO BPEMEHH €ro
cymectBoBaHus. Ecnu 00bekTy X HE0OXOAMMO OTIIPAaBUTh cOOOIIeHHE 00BEKTY Y, 00beKT X KaKuM-
60 06pazom noswkeH y3Hath OID oobekra Y.

Ha npaxTuke myisa ycraHoBiaeHus cBszu o OID mexay o0bekTaMu CyIIecTBYET JBa MOJIXOAA,
KaXX/IOMY U3 KOTOPBIX COOTBETCTBYET ONPEACICHHBIN THUII CBSI3H.

1. [TocTostHHas cBa3p o OID.

2. Bpewmennas cBs3p o OID.

Paznuumne Mexay 3TUMH BHJIAMM CBS3HM ONpEAEISeTCs MPOAOIDKUTEIbHOCTBIO CYIIECTBOBAHUS
00BbeKTa. BpeMs )KM3HH HEKOTOPBIX OOBEKTOB HE IMPEBBIIIAET BPEMEHH BBINOJHEHHS MPOTPaMMBI —
OHM CO3JAI0TCA NPOTPaMMOM M YHMUYTOXKAIOTCS BO BPEMs BBINIOJHEHHS MPOTrPaMMbl WM IO €€
3aBepIICHNH. JTO TaK Ha3bIBaeéMble BpEMEHHBIE OOBEKTHI (transient object). Jpyrue o0OBEKTHI
"mepexuBaroT" BBIMOJIHEHUE NPOTpaMMbl — IOCJIE 3aBEpPILICHUs MPOTrpPaMMbl OHU 3allOMHHAIOTCS B
JOJITOBPEMEHHOM JAUCKOBOW MaMSTH M JIOCTYITHBI TIPU CJIEAYIONIEM BBITOJHEHUH MPOTPaMMEBIL. DTO TaK
Ha3bIBaeMbI€ MTOCTOSTHHBIE 00BEKTHI (persistent object).

Knacc

Knacc (class) — 310 geckpuntop MHOXecTBa 00BEKTOB, 00JAAAIOIIUX OJAMHAKOBHIM Ha0OpPOM
aTpuOyTOB U onepanuidi. OH CITy’)KHT B KadecTBe madiioHa (template) mis co3ganus 00bekToB. Kaxaprit
00BEKT, CO3/1aHHBIN MO IIA0JOHY, CONEPKHUT 3HaUeHUsI aTpuOyTa, COOTBETCTBYIOLME TUILYy aTpuOyTa,
OTIpeNIeJIEeHHOMY B KJIaCCE, M MOXKET BBI3BAThH OIEPALIH, OTIPE/ICTICHHBIE B KJIacce.

I'paguueckn Kjacc MpeacTaBiseTCs B BHJE MNPSAMOYTOJbHUKAa C TpeMs OTAEICHUIMH,
pa3/ieIeHHBIMUA TOPU30HTAIBHBIMU JIMHUSAMH, KaK TIOKa3aHo Ha puc. 3.3. BepxHee oTaeneHne XpaHUT
ums kiacca. CpeiHee OTJeNIeHHe COJepKUT 0OBsABICHUS BcexX aTpuOyToB Kiacca. HikHee oTaeneHue
COZEPIKUT OIPEIEIICHHSI OTIePAITHIA.

Ampuodymot

ATpuOyT mnpexacraBisieT coboil mapy Tum-3HadeHue. Kiacc ompenensier Tumbsl aTpuOyTOB.
OOBeKTHI cofiepkat 3HaueHus aTpuOyToB. Puc. 3.4 mimocTpupyer JBa Kjiacca ¢ orpeesIeHUsIMI UMEH
Y THUIIOB NMPHHAJISKANINX UM aTpUOYTOB.

Tun arpubyTta MOXKeT ObITh BCTPOCHHBIM 3JIEMEHTApHBIM TUIIOM (primitive type) uiu Apyrum
KJIACCOM. DJIEMEHTAPHBIN THUIl — 3TO HEMOCPEACTBEHHO PAclO3HaBaeMbIi U MOJIEPKUBAEMBbIi 0a30B0Oit
00BEKTHO-OPUEHTHUPOBAHHON CpeZloi TUI JaHHBIX. Bce Tumbl arpuOyToB, MOKa3aHHBIX Ha puc. 3.4,
0003HaYaIOT 3JIEMEHTAPHBIE TUIIBI.

Class name
Attributes
Operations ()

Puc.3.3. "Otnenenusa" B npeAcTaBieHUH Kiacca
Order value: Curren

Course
Course_number: String

Course name: String
Order

Order number: Integer
Order_date: Date



Tun ampuoyma, o6o3navarouwuii Kiacc

Tun atpubyTa Takke MOXeT 0003Ha4aTh Kiacc. [I[pUMEHUTENBHO K KOHKPETHOMY OOBEKTY
HEKOTOPOT0 Kjacca MOJO0OHBINH aTpHOyT COIEpKHUT 3HadeHue uacHTHdukaropa odwbekra (OID),
yKa3bIBamoIee Ha 00beKT apyroro kimacca. B UML -monensx ananusza aTpuOyThbl, TUIIBI KOTOPBIX
0003HAaYalOT KJIACChl, HE MPUBOJATCS B CPEIHEM «OTICIICHUM» MPEACTaBICHUs Kiacca (B OTIUYNE
OT TPUMHUTHBHBIX THUIIOB). BMECTO 3TOr0 OHM TPEACTABIAIOTCS C TMOMOMIIBIO ACCOLHUAIMUA MEXITY
kiaccamu. Ha puc. 3.5. noka3zaHa nogo0OHast accolManusi Mexay AByMsl KJIaCCaMu.

JlBa uMeHum Ha accoumatuBHOM nuHHM (the shipment ([KOHKpeTHast] MOCTaHOBKA) W
the order ([koHKpeTHbII] 3aka3)) MpeACTaBIAIOT TaK Ha3blBacMble poJieBble MMEHa. PoieBoe nMs
(rolename) ompeznenser 3HaYeHHWE I OJHOTO W3 KOHIIOB acCCOIMALMU M HCIOJB3YeTCS s
nepeMeIeHus K 00beKTy Jpyroro Kjiacca B aCCOLUAIINU.

1. peann3oBaHHON cucTeMe posieBo€ HMMs (Ha IMPOTHUBOIOJIOKHOM KOHIIE acCOLUAIINH)
CTaHOBHTCS aTpuOyTOM Kjacca, THUI KOTOPOTo SIBJISIETCS KJIACCOM, Ha KOTOPBII yKa3bIBaeT POJIeBOE
ums. Ha puc. 3.6 moka3aHo, Kak BBITJISIIAT ABa Kiacca C puc. 3.5 mocie TOro, Kak OHHM OBbLIH
peaTn30BaHBbI.

Puc. 3.5. PoneBnie nMeHa, 0003HavarONIME KIACChl (MOJICIh aHAIN3A)

3.6. ATpuOyThI, 0003HAYAOIIHE KIAcChl (MOICIb pear3aIiui)

Buoumocms ampudymoe

OOBEeKTH B3aUMOCHCTBYIOT C MOMOIIBIO OTHPAaBKH APYT Ipyry coodmenuid. CooluieHne
BBI3BIBACT omepaluio kiacca. Onepaiusi 00CIyKUBaeT 3aMpOC BBI3BIBAIOIIETO O0BEKTA C MTOMOIIBIO
JIOCTYyTIA K 3HAYEHHUSIM aTpHUOyTOB B CBOEM COOCTBEHHOM 00BeKTe. UTOOBI MOAO0HBIN ClieHapuii cTaj
BO3MOXXEH, OIEpalH JOJDKHBl OBITh BUIAMUMBI BHEIIHMMHU OOBEKTaMHU (COOOIIEHHS JIOJKHBI
«yBUJIETB» oriepanuu). ['oBopsT, 4TO MOA0OHBIE onepanny 00JIagar0T OTKPBITOW BUIUMOCTBIO.

['oBopsT, 4TO Omepalyu MHKANCYyIUpyroT (encapsulate) atpuOyTel. OHAKO, UHKATICYIISIINS
npuMeHnMa K kjaccaM. OauH OOBEKT HE MOXKET CKPBITh (MHKAICyJWpoBaTh) HHUYETO, KpOMe
Jpyroro o0bEeKTa TOro e Kiacca.

BuaumocTs 00b19HO 0003HaYaeTCsl ¢ TIOMOIIBIO CHMBOJIOB IITFOC U MUHYC!

1. U1 OTKPBITON BUTUMOCTH; - JIJIsl 3aKPBHITOM BUIUMOCTH.

B nexoropeix CASE-cpencTBax 3Tu CUMBOJIBI 3aMEHEHBI Ha Tpadudeckre

nukTorpammbl. Ha puc. 3.7npoieMoHCTpupoBaHo /1Ba rpaduyecKux MpeacTaBICHUs s
0003HaYeHHS BUAMMOCTH aTPUOYTOB.

Puc. 3.7. 3akpbiThie aTpUOYTHI 1 OTKPHITHIEC OTIEpAIIUU



Onepayuu

OOBEKT cONEepKUT JaHHBbIE (ATPUOYTHI) U ANTOPUTMBI (OMEpau) JUIsi pabOThl C ITUMHU
naHHeIMU. Omepanust oObsiBiIsieTcs B Kiacce. [Ipoueaypa, peannsyromas onepanuio, Ha3bIBaeTCs
MetosioM (method).

Omnepauus (MM METOA, €M ObITh TOYHBIM) BBI3BIBACTCSA C MOMOILBIO OTIPABICHHOTO €if
cooOmienusi. IMst cooOmmieHust ¥ UMsl orepanuy coBmafaroT. Onepanusi MOXKeT COAepkKaTh CIUCOK
[apaMeTpoB, KOTOPHIM B BBI30BE COOOIIEHHS MOTYT ObITh IIPUCBOCHBI ONPEEICHHbIE 3HAYCHUS, U
MOJKET BO3BpaIIaTh 3HAYCHNUE BBI3BIBAIOIIEMY OOBEKTY.

HMms omepauuu BMecT€ CO CHUCKOM THUIOB (DOpManbHBIX apryMEHTOB Ha3bIBAETCS
cUrHatypoil (signature) oneparun. CurHaTypa B Ipejenax Kjacca J0JDKHA ObITh YHUKAJIBHOW. DTO
3HAYUT, YTO KJacc MOXKET 00jajaTb MHOXECTBOM OIEpalyil ¢ OJHUM M TEM XK€ UMEHEM, IpHU
YCIIOBHH, YTO CIIUCKH THUIIOB MApaMETPOB STHX OINEPALUi OTINYAIOTCS.

OOBEKTHO-OPUEHTHPOBAHHAS TIPOTrpaMMa BBINIOJIHSETCS, pearupysi Ha cilydaiiHble coObITHS,
KOTOpbIE WHUIMUPYET IMOJb30BaTelb. VICTOYHUKOM COOBITHH BBICTYHAeT KJIaBHATypa, MICTYKU
MBIIIbIO, IYHKTHl MEHIO, KHONKM JEeWCTBUH M J0Oble JApyrue BXOJAHBIE YCTPOMCTBA.
WMHuunpoBaHHOE TIOJIB30BATEIIEM COOBITHE MPeoOpa3yeTcs B COOOIICHHE, OTIPABIIEMOE O0BEKTY.
JUis BBIMOJIHEHMs 3a/laHusl MHOTMM OOBeKTaMm TpeOyercs JeicTBoBaTh COBMECTHO. OOBEKTHI
"COTpyAHUYAIOT" C MMOMOIIBIO BBI30BA ONEPALIil IPYTHX OOBEKTOB

Ha puc. 3.8 mokasanbl omepanuu KJIaccoB, HEOOXOAUMBIE Ul MOJIAEPKKH COBMECTHBIX
JeWcTBUIl 00BEKTOB, MpUBEAECHHBIX Ha puc. 3.2. Kaxmoe cooOmienne Ha puc. 3.2 3ampamimBaer
oIepaluio Kiacca, 0003HaYeHHOr0 Kak ajipecar cooOuieHus. B 7anHOM mpocToM npumepe y Kiacca
Order omneparun oTcyTcTBYIOT. OOBEKT Kiacca Order HHUIIMMPYET COBMECTHYIO paboTy OOBEKTOB.
O6bekT Order (3aka3) npennucbiBaeT 00bekTy Shipment (ITocTaBka) ocymecTBUTh €ro "mocTaBky'.
B pesynaprare mocTaBkM (T.e. BBIMOJIHEHHs 3aKa3a 3a CYET TOBApOB CO CKIAAa) MOXKET
noTpeOOBaTHCS MONOJHEHUE 3aaca HOBBIMHM TOBAPaMHU.

Puc. 3.8. Oneparuu ciy’kaT OCHOBOM COBMECTHBIX JICHCTBUI O0OBEKTOB

[IpuHIUTIBI BUAMMOCTH ONEPALMi HE OTJIMYAIOTCS OT MPHUHIIUIIOB BUIUMOCTH aTpUOYTOB.
BuaumocTh orneparuu onpenenseT, sBISeTCs JI ONepalys BUANMON 00hEKTaM KJIacCOB, OTIUYHBIX
OT KJlacca, KOTOpBIM ormpezaenser omnepanuio. Eciv oHa BHAMMA, TO €€ BHUJIUMOCTH SIBIISIETCS
OTKpPBITOH. B mpoTrBHOM cityyae oHa OyJeT 3akpbIToi. [IMKTOrpaMMBI TIepe IMEHAMHU OTIEPAITHA
Ha puc. 3.8 0003HaYaIOT OTKPBITYIO BUTUMOCTb.

Kak mpaBuiio, GOJBIIMHCTBO oOmepanuii 00bEKTHO-OPUEHTHPOBAHHOW CHCTEMBI 00JIaIal0T
OTKPBITOH BHIUMOCTBIO. UTOOBI OOBEKT MOT MPEAOCTaBUTH CEPBUC BHEIIHEMY MHUPY, ONEpaIus
"o0cCyXuBaHUA" JOJKHA OBITH BHIUMA.

OnHako OONBIIMHCTBO OOBEKTOB HMEIOT TaKKe€ HECKOJIbKO BHYTPEHHUX —OIEpanuit
"MecTHOTO" 3HaYeHUs. BUIUMOCTh 3THUX omeparuii T0KHa ObITh 3aKpbiTa. OHU TOCTYIHBI TOJIBKO
o0BEKTaM Kjlacca, B KOTOPOM OHH OIPEICIICHEI.

Crnenyer pasnuyaTh BHIUMOCTH OIEpalid W 00JacTh JCUCTBUS (SCOpE) OTMEpaIlvH.
Omnepanyio MOXXHO BBI3BaTh HA 00BEKTE-IK3EMILISIPE MM JKe HAa 00BbeKTe-Kiacce. B mepBom cirydae
TOBOPSAT, YTO OIepalys o0aaeT o0IacTbio IeHCTBHS dK3eMIuIsipa. Bo BTopoM ciydae — 00J1acThiO
neicTBusa Kiacca. Hanpumep, oneparnus, npenHa3HaueHHAs JJIsl OTHICKAHUS BO3pacTa paOOTHHKA,
obOnagaeT 00JacCThIO JIEHWCTBHS IK3EMIUISIpA, a ONEpamys BBIYHCICHUS CPETHEro BO3pacTa BCEX
pabOTHUKOB 001a/1aeT 00IACTHIO ISHCTBUS KiTacca.

IMopsinok BHINOJHEHUS NMPAKTHYECKO padoThI:

1. TlpousBecTH AeTanu3aiyio JUarpaMMbl BAPUAHTOB UCIIOJIb30BAHUSI.



2. CocTaBuTh 1MarpaMmy KjIaccoB.

I[IpakTuyeckas padora Ne 18. UHcTpyMeHTAIbHBIE CPEICTBA NPOEKTHPOBAHUS
HH(OPMANMOHHBIX CHCTEM.

Heanb: o3HakoMuTbCA ¢ KiaccUpUKalUEd HWHCTPYMEHTAJIBHBIX CPEJCTB MPOCKTUPOBAHUS

I/IH(I)OpMaI_II/IOHHLIX CHUCTEM,

Kparkue Teopernueckue cBe1eHHsA
Knaccugpurkayua CASE-cpeocme

Tabnuma 4.1.
Knaccudukanus CASE-cpencts
Ha3Banue ®upma DyHKIMU J[aHHbIC CoObITHS
BPWin Logic Works
+ - -
CASE Ananutuk DWTeKc
+ + +
CASE/4/0 MicroTOOL
+ + +
DatabaseDesigner Oracle
- + _
Design/IDEF Meta Software
+ + -
Designer/2000 Oracle
+ + -
EasyCASE Evergreen CASE
+ + +
Tools
ERWin
- + _
Logic Works
I-CASE Yourdan
+ + +
CAYENNE
Prokit*WORK
+ + -
BENCHMDIS
S-Desidgner
+ + -
Sybase/Powersoft
SILVERRun
+ + +
CSA
Visible Analyst
+ + -
Workbench Visible Systems

Bce CASE-cpenctBa nensTcss Ha THIBI, KaTeropud W ypoBHHU. Kiaccudukamus mo Tumam

oTpaxaeT (QyHKIIMOHaIbHYIO opueHTaro CASE-cpeacTB B TEXHOIOTHUECKOM IpoIiecce.



1. AHaau3 u npoexktupoBanue. CpeacTBa JAHHON TPYMIBI UCMOIB3YIOTCSA AJS CO3aHUS
crenu(UKaIil CHUCTEeMbl W €€ TPOSKTUPOBAHUS;, OHH IOJICPKUBAIOT IIUPOKO W3BECTHBIC
Meroaojoruu npoektupoBanus. K Takum cpenctBam otHocsTcs: CASE, Ananutuk (OuTIKc), The
Developer (ASYST Technologies), POSE (Computer Systems Advisers), ProKil*Workbench
(McDonnell Douglas), Excelerator (Index Technology), Design-Aid (Naslec), Design Machine
(Optima), MicroStep (Meta Systems), vsDesigner (Visucil Sofhvctrr), Anuijsl'Designer (Yourdon),
Design/IDEF (Meta Soft\vare), BPWin (Logic Works). SELECT (Select Sofhvare Tools), System
Architect (Popkin Software & Systems), Wesfmounl [-C.iSE Youi-don (Westmount Technology B.
V. & CADRE Technologies), CASE/4/0 (microTOOL GmbH). 1x menbto sSBIsETCS OnpeneacHue
CUCTEMHBIX TPEeOOBAHWI W CBOWCTB, KOTOPHIMH CHCTEMa JIOJDKHA O0JIamaTh, a TAaKKe CO3/IaHUE
MPOEKTa CUCTEMBI, YAOBIETBOPSIOUICH 3TUM TpeOOBaHMAM W OO0NAJaIONIel COOTBETCTBYIONIMMHU
cBoiicTBamu. Ha BBIXO/IEe TIPOAYHIUPYIOTCS CIEMU(PUKANNNA KOMIIOHCHT CUCTEMBl U MHTEP(EHCOB,
CBA3BIBAIOLMX 3TH KOMIIOHEHTHI, a TAKXE "KalbKa' apXUTEKTypbl CUCTEMbI U JeTallbHAs "Kaibka'"
MPOEKTA, BKITIOYAIOIIAs AITOPUTMBI M ONIPEJICIICHUS CTPYKTYP JaHHBIX.

2. IIpoexTupoBaHue 0a3 naHHBIX U ¢aiinoB. CpeacTBa JaHHOW TPyNINbl 00ECIICUYUBAIOT
JIOTUYECKOE MOJICIMPOBAHUE JaHHBIX, ABTOMATHUYECKOE IPEoOpa3oBaHME MOJETCH TaHHBIX B
Tperpro Hopmanbayro ®opmy, aBTOMaTHuUecKyr TeHepamuio cxemM bJ[ m omucanuii popmaTtoB
¢aitnoB Ha ypoBHe mnporpammuoro koma: ERWin (Logic Works), Chen Toolkit (Chen &
Asssociales), S-Designor (SDP), Designer2000 (Oracle), Silverrun (Computer Systems Advisers).

3. IIporpammmupoBaHue. Cpenctna 3TOMN TPYIIIbI MO AEPKUBAIOT ATarlbl
MpPOrpaMMHUPOBAHUA U  TECTHPOBAHMUS, a TakKe aBTOMATHMYECKYI0 KOJOTCHEepaluio U3
crienu( UK, moxydasi MOJTHOCThIO JOKYMEHTHPOBAHHYIO BBINIONHsAeMYI0 mporpammy: COBOL
2/Workhench (Mikro Focus), DECASE (DEC), NETRON/CAP (Netron), APS (Sage Softwtire).
[ToMuMoO aHarpaMMepoB Pa3IMYHOTO HA3HAYEHUS W CPEJICTB MOJICPKKU PaOOTHI C PEIO3UTOPHEM.
B 3Ty TPYIITy CPEJICTB BKIIOUEHBI U TPAIUIIMOHHBIE T€HEPATOPHI KOJOB, aHATN3aTOPhI KOAOB (KaK B
CTaTWKe, TaK U B JUHAMHKE), TCHEPATOPhl HAOOPOB TECTOB, AHAIU3ATOPHI MOKPBITHUS TECTAMH,
OTJIaIYUKU.

4. ConpoBoxieHue U peMHKUHUPHUHT. K TakuM cpencTBaM OTHOCSTCS JOKYMEHTATOPHI,
aHaJIM3aToOPhI MPOTPaMM, CPEACTBa pecTpyKTypupoBaHus u peumxenupunra: Adpac CASE Tools
(Adpac). Scan/COBOL, u Superstructure (Computer Data Systems), Inspector/Recoder (Language
Technology). Ux menpio sBiseTcs KOPPEKTUPOBKA, HM3MEHEHME, aHaIW3, MpeoOpa3oBaHHE U
PEUHKEHUPHUHT CyIIeCTBYIOMEH cucTeMbl. CpecTBa TO3BOJISIOT OCYIISCTBIATH MOIEPIKKY BCei
CUCTEMHON JOKYMEHTAIlMH, BKIIOYas KOJbI, clelu(uKaiuu, HaOOphl TECTOB; KOHTPOJIUPOBATH
MOKPBITUE TECTAaMHU Il OLEHKH TMOJHOTHI TECTUPYEMOCTH; YMPAaBIATh (YHKIIMOHUPOBAHUEM
cucteMbl U T.. OcoObI MHTEpEC MPeACTaBIsaI0OT cpeAcTBa obecnieueHus mobOwibHOCTH (B CASE
OHM TIOJIYYMJIM Ha3BaHWE CPEICTB MUTpAIlMU) M peumkuHupuHTa. K cpepcrBam mMurpanuu
OTHOCSITCSI TPAHCIATOPbI, KOHBEPTOPBI, MAKpPOTEHEPATOPbl M [p., MO3BOJIAIOIINE OOECHEYUTh
MEPEHOC CYUIECTBYIOIIEH CUCTEMBI B HOBOE OTIEPALIMOHHOE WM anmapaTypHOe OKpYKEHHUE.

Cpeocmea peunicuHupuHza 6K104aAIOM:

1. craTtudeckue aHATU3aTOPBI JUIS IPOYIIUPOBaHHS cxeM cucteMbl [10 u3

5. KOJIOB, OIICHKH BIUSHUS MoauuKaiuil (Hanpumep, "3 dekra psou" - BHECCHHE
M3MEHEHUH C IEJIbI0 UCITPABJICHUS OMHUOOK MOPOKAACT HOBBIE OIIUOKH);

1. JauHAMHYECKHE aHAIU3AaTOPHI (OOBIYHO, KOMIMIATOPHI U HHTEPIPETATOPHI C
BCTPOCHHBIMH OTJIAJJIOYHBIMUA BO3MOKHOCTSIMH);

2. JOKYMEHTATOpBI, MO3BOJIAIONINE aBTOMATUYECKH MOTy4YaTh OOHOBICHHYIO
JOKYMEHTAITUIO TIPH U3MEHEHUH KOJa,

3. pemakTopbl KOJIOB, aBTOMAaTUYECKH U3MEHSIOIINE MPH PEAaKTUPOBAHUU U BCE
MPEIIIECTBYIONINE KOy CTPYKTYPHI (Hampumep, CrielupuKaim);

4. cpencTtBa AOCTyMa K crienuUKaUiIM, UX MOAU(PHUKAIIMHN U TeHepaIlii HOBOTO
(MOM(UITMPOBAHHOTO) KOJIA;

5. cpeacTBa peBepCHOr0 MHKUHHUPUHTA, TPAHCIUPYIOLIUE KOJIbI B CIIeU(UKAIINH.

5) Okpyxernne. CpecTBa MONIEPKKH TUIATHOPM JIJIsE HHTETPAllUU, CO3IAHUS U MPHUIAHUS
toBapHoro Bujga CASE-cpenctBam: Multi/Cam (AGS Management Systems), Design/OA (Meta
Software).



6) VYmpasnenue mpoekroM. CpencTBa, MOMNEPKUBAIOIIUE IUIAHUPOBAHUE, KOHTPOJb.
PYKOBOJICTBO, B3aMMOJCUCTBHE, T.e. (YHKIMH, HEOOXOAMMBIE B TIpolecce pa3padOTKU |
conpoBoxaeHusa mpoekToB: Project Workbench (Applied Business Technology). Knaccudukanus
M0 KAaTEeTOpHsAM ONpEAENseT YPOBEHb HWHTETPUPOBAHHOCTH 110 BBHIMONHAEMBIM (QYHKIHSIM H
BKJIFOYACT  BCIIOMOTaTelbHbIE mporpamMmbl  (tools), makeTsl pa3paborumka (toolkit) wu
MHCTpYMeHTalbHBIE cpeacTBa (workbench). Kareropus tools o603Ha4aeT BcrioMoraTeIbHBIN MAKeT,
pemaronmuii  HeOOJbIIYI0 aBTOHOMHYIO 3ajady, MpHHAJJIekKaIlylo mpobieme Oosee ITUPOKOTOo
macmTaba. Kareropus toolkit mpencrtaBisieT COBOKYMHOCTh HHTETPHUPOBAHHBIX IPOTPAMMHBIX
CpeICTB, 00ECIEUHUBAIOIINX MOMOIIL AJII OJHOTO M3 KJIACCOB MPOTPaMMHBIX 3ajay; HCIOJIb3yeT
PETO3UTOPHIA U BCeH TEXHUYECKOH M yHpaBisiolieil HHPOpPMALUU O MPOEKTe, KOHIEHTPUPYSIChH
IIPH 3TOM Ha MOJIZIEpKKE, KaK MMPaBuIo, OJHON a3kl Ui oJIHOTo 3Tana paspadbotku [10.

Kareropus workbench npencrasnsier co0oif HHTETpAIIO TPOTPAMMHBIX CPEICTB, KOTOPHIC
MOAJEPKUBAIOT CUCTEMHBIN aHanu3, TMpOeKTHpoBaHHMEe U pa3paborky [10; wucnonb3yoT
PETO3UTOPHiA, COAEPXKAIIMKA BCIO TEXHUYECKYI0O W YIPABISIONYI0 HH(POPMAIMIO O TPOEKTE;
00ecreurBaOT aBTOMATHYECKYIO Tepeady CHUCTEMHOW HHQpOpMAIMK MEXIy pa3padoTyuKaMu U
dTamamMu pa3pabOTKH; OPraHU3YIOT MOICPKKY npaktudecku moHoro XK1 (ot ananmm3tpeboBaHmi
u mnpoektupoBanus [1O 10 modyyeHHs TOKYMEHTHPOBAHHON BBINOJHIEMON MPOTPaMMBbI).
Workbench, mo cpaBHeHno ¢ toolkit, oOmamaeT Ooyiee BBICOKOW CTCTICHBIO HHTETPAIUU
BBITIOJTHAEMBIX (YHKIIHMMA, OOJbIIeH CaMOCTOSTENHOCThIO M aBTOHOMHOCTBIO HCIOJB30BaHUS, a
TaKXKe HaJMYUEM TECHOHW CBS3M C CHCTEMHBIMH M TEXHHYECKHMMH CPEICTBAMHU ammapaTHO-
BBIYMCIIMTENILHON cpefibl, Ha KoTopoit workbench ¢ynkmmonupyer. Ilo cymectBy, workbench
MOXET paccMaTpuBaThcs Kak aBTOMAaTH3MpPOBAaHHAs pabodasi CTaHIMSA, HCIOJb3yemMas Kak
MHCTPYMEHTApUH ISl aBTOMATH3aIlMM BCEX WJIM OTIENbHBIX COBOKYIHOCTEW PabOT MO CO3/aHHUI0
I10.

Knaccudukanus mo ypoBHsM cBsizaHa ¢ oonacteio aeiictBus CASE B npezenax )U3HEHHOTO
mukna [10. OnHako 4eTkne KpUTepUH OMPEACICHUS TPAHUI] MEXKy YPOBHSIMHU HE YCTaHOBIICHBI,
MO3TOMY JaHHasl Ki1accu(UKalns UMEeT, BOOOIIe TOBOPS, KAUECTBEHHBIN XapaKTep.

Bepxuue (Upper) CASE uyacto Ha3bpIBaloT cpeACTBAaMU KOMIIBIOTEPHOTO IUJIAaHUPOBAHMSL.
OHu mpu3BaHbl MOBHIMIATE 3()PPEKTUBHOCTH ACSITETBHOCTH PYKOBOAUTENEH (UPMBI M IMPOEKTa
MyTEeM COKpAaILICHHsl 3aTpaT Ha OMNpeesieHHe MOJUTUKA (UPMBI U Ha CO3JaHHWE OOIIEero IJiaHa
MpoeKTa. DTOT IJIaH BKJIIOYAET IeNTM U CTPATErMd MX JOCTH)KEHHUS, OCHOBHBIC JIEHCTBHUSI B CBETE
neneil u 3amad (GUpMbI, YCTAaHOBJICHHE CTAaHIAPTOB HA DPA3UYHBIC BUIBI B3aUMOCBS3EUH U T.1.
Ucnons3oBanne BepxHux CASE mo3BonsieT MOCTpOUTH MOJENb MpeIMeTHOW 001acTH,
OTPaXKAIOIIyI0 BCIO CyIIECTBYMOIIyl0 crnennpuky. OHa HampaBlieHa Ha TMOHMMaHHE OOIIEro
YaCTHOTO MEXaHM3MOB (YHKIMOHUPOBAHMS, HMMEIOMIMXCS BO3MOXKHOCTEH, pecypcoB, Lenei
MIPOEKTa B COOTBETCTBHM C Ha3HauyeHHEM (UPMBI. DTHU CPEACTBa MO3BOJSIOT MPOBOAWUTH aHAIHN3
pa3IMyYHBIX ClIEHApHeB (B TOM YHCIE HAWIYYIIUX U HAUXYAIIMX), HaKariuBas MHQOPMAIUIO IS
npuHsATHS onTUManbHbIX pemennii. Cpeanne (Middle) CASE cuuTaroTcs cpeacTBaMu MOICPKKH
JTaloOB aHanu3a TpeOoBaHW U TpoeKkTHpoBaHHs crenubukanuid u crpykrypel [10. Hx
WCTIOJIb30BaHUE CYIIECTBEHHO COKpAIIAeT IMKI pa3pabOTKH MPOEKTa; MPH ATOM BAXKHYIO POJIb
UTpaeT BO3MOXXHOCTh HAKOIUIGHHS M XPaHEHUS 3HAHUN, OOBIYHO MMEIOIIMXCS TOJIBKO B TOJIOBE
pa3paboTunKa-aHATUTHKA, YTO TO3BOJHUT HCIOJIH30BATh HAKOIUICHHBIC PEIICHUS NpPU CO3JaHUH
Ipyrux mpoekToB. OCHOBHAs BhIr0/a OT UcHoiab30BaHus cpennero CASE cocTout B 3HaYUTETEHOM
o0JIeTYeHNH TPOEKTHPOBAHUS CUCTEM, MPOCKTUPOBAHHUE MPEBPAIIACTCS B MTEPATUBHBIN IMpoOIECC,
BKJTIOUAIOIIUH CIEAYIOIIUE 1eHCTBUS:

1. monb30BaTens OOCYXKIAET C aHATTUTUKOM TPEOOBAHMS K MTPOEKTHPYEMOM

cCUCTEME;

2. aHAJIUTHK JOKYMEHTHPYET 3TU TPeOOBaHMUsI, UCTIONB3Ys AUArPAaMMBI U CJIOBApH
BXOJIHBIX JIaHHBIX;

3. TmoJB30BaTeNb MPOBEPSIET ATU AUATPAMMEBI M CIIOBAPH, P HEOOXOMMOCTH
MoAUDUIIUPYS UX;

4. aHAIUTHK OTBEYACT HA ATH MOTUPHUKAIMH, U3MEHSSI COOTBETCTBYIOIINE CTICIIU(DUKALIHH.

Kpome Toro, cpenuue CASE obecriednBaioT BO3MOXKHOCTU OBICTPOTO JIOKyMEHTUPOBAHUS
TpeOoBaHUIl ¥ OBICTPOrO MPOTOTUIIHPOBAHHUSL.



Hwxknue (Lower) CASE sBastorcs cpenctBamu pazpabotku [1IO (mpu 3TOM MOXKET
ucnosb3oBathes 10 30% cnenudukanuii, co3nanneix cpencrsamu cpeanero CASE). Onu comepxar
CHUCTEMHBIE CJIOBapH M Tpaduueckue CpeAcTBa, HCKIIOYAIONIMe HEOOXOAWMOCTh pa3pabdOTKH
busnueckux crenupukanuid. MMeroTcs cucreMHbIe CrielUUKaliid, KOTOPBIE HEMOCPEICTBEHHO
MEPEeBOJATCS B MPOrpaMMHBIE KOJIbI pa3padaTbiBaeMOil CHUCTEMBl (TMPU 3TOM aBTOMATHYECKU
reaepupyetcs 10 80-90% komoB). Ha 3Tu cpencTBa BO3JOXKEHBI TakkKe (DYHKIIUHU TECTUPOBAHMUS,
ynpaBiieHusi KoHpurypamueii, GopMUpOBaHHA AOKyMEHTAllMHU. [JaBHBIMH MPEUMYIIECTBAMH
HwkHNX CASE SBISIOTCS: 3HAYMTENHHOE YMEHBIICHHE BpPEMEHU Ha pPa3pabOTKy, OOJIerdeHue
MoaudUKaIuii, moaaep>KKa BO3MOKHOCTEH MpoToTUNHpoBaHus (coBMecTHO co cpeauumu CASE).

IMopsinok BHINOJIHEHHSI MPAKTHYECKOH PadoThI:

1. BBINOMHUTH CPABHUTEIBHBIN aHAIHU3 PACCMOTPEHHBIX paHEE METOAOB MPOSKTUPOBAHHUS
MPUMEHHUTEIHHO K 00CTIeTyeMOMY TIPEIPUSTHIO.

IIpakTHyeckas padora Ne 19.
IIpuMepsbI HHCTPYMEHTAJIBHBIX CPEICTB MPOEKTHPOBAHUSA HH(POPMAIIMOHHBIX CHCTEM.

Llesib: 03HAKOMUTHCS ¢ MHCTPYMEHTAIBHBIMH CPEJICTBAMU MTPOSKTHPOBAHUS
MH(POPMALIMOHHBIX CHCTEM.

Kparkue Teopernyeckue cBeeHHs

Hpumepwt paznuunvix CASE-cpeocme

1. Silverrun

CASE-cpenctBo Silverrun amepukanckoit pupmsr Computer Systems Advisers, Inc. (CSA)
WCIIONIB3YETCs Il aHanm3a U npoektupoBanus MC Ou3HEc-ki1acca U OpUEHTUPOBAHO B OOJBIICH
crerneHn Ha cnupanbHyo mMozensb JKLI. OHO mpuMeHMMO A MOIJEPKKU 1000 MeTOI0JIOTHH,
OCHOBAaHHOW Ha pa3JelbHOM TOCTPOEHUM (GYHKIMOHAIBHOW W WHGOPMAIMOHHON Mojenei
(ZnarpaMM NOTOKOB JAAHHBIX U AMArpaMM ''CyIIHOCTb-CBS3b").

Hactpoiika Ha KOHKpETHYI0 METOJIOJIOTHIO oOecreurnBaeTcs BBIOOpOM TpedyeMoil
rpaduuecKkoil HoOTaluu Mojeied M Habopa MpaBUJ NPOBEPKU NPOEKTHBIX creuudukanuii. B
CHCTEME WMEIOTCSI TOTOBBIE HACTPOMKH JUIsi HamOoliee pacIpOCTPAHEHHBIX METOJOJIOTHIA:
DATARUN (ocHOBHas METOJIOJIOTHS, noji/iepKuBaeMast Silverrun), Gane/Sarson,
Yourdon/DeMarco, Merise, Ward/Mellor, Information Engineering. i KaXXa0oro TOHSTHSA,
BBEJICHHOTO B IPOEKTE HMEETCS BO3MOXKHOCTh J0OaBJIEHUS COOCTBEHHBIX OINMCATENEH.
Apxutektypa Silverrun mo3BoJsieT HapalMBaTh Cpeay pa3paboTKH Mo Mepe HEOOXOIUMOCTH.

Cmpyxkmypa u pynxyuu

Silverrun mMeer MOAYIBHYIO CTPYKTYpy M COCTOMT W3 YETBHIPEX MOJIYJICH, KaXIbli H3
KOTOPBIX SIBJISIETCS CAMOCTOSITETIBHBIM MPOJYKTOM U MOXKET IMpUoOpeTaTbcs U MCIONb30BaThes 0€3
CBSI3U C OCTAJIBHBIMH MOJIYJISIMH.

Monynbs moctpoeHus Mojeneil 6usHec-mporeccoB B ¢GopMme AuarpaMM IMOTOKOB JaHHBIX
(BPM - Business Process Modeler) mo3Bossier MmoaenupoBaTh (GyHKIIMOHUPOBAHUE O0OCIEemIyeMOit
opranmzanuu uinu coznaBaemoir MIC. B monyne BPM oOecrneueHa BO3MOXKHOCTH paboOTHI €
MOJIEIISIMU OOJIBIIION CIIOKHOCTH:

aBTOMaTHYeCcKasi MepeHyMepauusi, padoTa ¢ JepeBOM IMPOLECCOB (BKIIOYas BU3YallbHOE
NepeTacKMBaHWE BETBEW), OTCOCTUHECHUE W TIPUCOSAWHEHHE YacTeH MOJENW U KOJUICKTHBHOM
pa3paboTku. JmarpaMMbl MOTYT H300pa’kaThCsl B HECKOJIBKHUX IPENONPEIEICHHBIX HOTAIMAX,
Brirouas Yourdon/DeMarco n Gane/Sarson. UMeercs Takyke BO3MOKHOCTE CO31aBaTh COOCTBEHHBIE
HOTAIMH, B TOM YHCIIE JOOABIATh B YUCIO M300pakaeMbIX Ha CXeME JECKPUIITOPOB OIpe IeIeHHbIE
M0JIb30BATEJIEM TOJIS.

Monynp koHuentyansHoro MonenupoBanus aaHHbix (ERX — Entity-Relationship eXpert)
o0ecrnieurBaeT MOCTPOEHUE MOJENel JaHHBIX '"CYIIHOCTh-CBA3b'", HE MPUBSI3aHHBIX K KOHKPETHOU
peanuzali. OTOT MOJIYJb HUMEET BCTPOCHHYIO 3KCIEPTHYIO CHCTEMY, MO3BOJISIOIIYIO CO3/aTh
KOPPEKTHYI0 HOPMAaJM30BAHHYIO MOJIENb JAaHHBIX TIOCPEACTBOM OTBETOB Ha COJCpIKATEIbHBIC
BOMPOCHI O B3aMMOCBSI3M JaHHBIX. BO3MOXXHO aBTOMAaTH4ecKOe MOCTPOCHUE MOJENU JAHHBIX U3
ONMMCAaHWW CTPYKTYp JaHHBIX. AHanmu3 (QYHKIMOHAIBHBIX 3aBHCHMOCTEH aTpuUOyTOB maer



BO3MOXXHOCTh TPOBEPHUTH COOTBETCTBHE MOJENU TPeOOBaHHSIM TpeThell HOpManbHON (HOPMBI U
oOecrieunTh UX BhIonHeHHE. [IpoBepeHHas Moienb nepegaaercs B Moayib RDM.

Monyns pemsiimorrHoro mojaenupoBanusi (RDM — Relational Data Modeler) mo3BossieT
CO3/1aBaTh JETaJIN3UPOBAHHbIE MOJIEIM "CYIIHOCTh -CBA3b'", NpEAHA3HAUEHHBIEC JJI peanu3aliu B
penauuoHHON 6a3e JaHHBIX. B 3TOM Mojyne TOKYMEHTHPYIOTCS BCE KOHCTPYKLIMH, CBSI3aHHBIE C
MOCTpOeHHEM 0a3bl JAaHHBIX: HMHICKCHI, TPHUITEPBI, XpaHUMbIE MpoUeaAypbhl H T.A. | uOkas
U3MEHsAeMas HOTAaIlMsl W pPacUIUpsieMOCTh PEMO3UTOpUsS TO3BOJSIOT paboTaTh MO  JFOOOI
MeTOoJ10JIOTHH. B03MOXXHOCTH co3zaBaTh mojcxembl cooTBeTcTByeT nonaxony ANSI SPARC «k
MPEJICTAaBICHUIO CXeMbl 0a3pl JaHHBIX. Ha s3bIke TOJICXeM MOJAETUPYIOTCS Kak  y3JIbl
pacripenienieHHOW  00paOOTKM, Tak ¥ TIOJIb30BAaTENLCKUE TPEACTABICHUS. OTOT  MOIYJb
o0ecrnieurBaeT MPOEKTUPOBAHKE U TIOJTHOE JOKYMEHTUPOBAHUE PETSIIUOHHBIX 0a3 JaHHBIX.

Menemkep pemosuropust padouei rpymmel (WRM — Workgroup Repository Manager)
MIPUMEHSETCS KaK CIOBaph JAHHBIX JUJISl XpaHeHHs OO0IIel sl BceX Mojeleil HHpopMaIim, a Takxke
o0ecrieynBaeT MHTErpaIHio MoayJiei Silverrun B enHyI0 cpexy MpOeKTHPOBAHUSI.

[Inaroit 3a BBICOKYIO THOKOCTh M pazHOOOpa3ue H300pa3UTENbHBIX CPEACTB MOCTPOCHUS
MoJIeNiell ABISIETCS TaKOW HEAOCTaToOK Silverrun, Kak OTCYTCTBHE KECTKOTO B3aMMHOTO KOHTPOJIS
MEXIy KOMIIOHEHTaMH pa3IMYHBIX Mojeseil (Hampumep, BO3MOKHOCTH aBTOMATHYECKOTO
pacnpoctpaHeHuss u3MeHeHud Mexay DFD pasznuunbix ypoBHel nexkomnosunuu). Cremyer,
OJTHAKO, OTMETHUTb, YTO ITOT HEIOCTATOK MOKET UMETh CYIIECTBEHHOE 3HAUYCHHE TOJBKO B Cllydae
UCIoNb30BaHus kackaanoi moaenu XL I10.

B3aumooeiicmesue c opycumu cpeocmeamu

Jlnsi aBTOMaTUYeCKOW TeHepaluu cxeMm 0a3 JaHHBIX y Silverrun cymecTBylOT MOCTHI K
Haubonee pacnpoctpaneHHbiM CYB/I: Oracle, Informix, DB2, Ingres, Progress, SQL Server,
SQLBase, Sybase. [y nepegaun JaHHBIX B CPEACTBA Pa3padOTKU MPHUIIOKEHUNH UMEIOTCSI MOCTBI K
s3pikaM 4GL: JAM, PowerBuilder, SQL Windows, Uniface, NewEra, Delphi. Bce wmocTsl
MO3BOJIAIOT 3arpy3uTh B Silverrun RDM nnpopmanuio u3 katanoroB coorserctByrommx CYB/] wmm
sa3bIkOB 4GL. DTO MO3BOJISET JOKYMEHTHPOBATH, MEPENPOCKTHPOBATh UM MEPEHOCUTh HA HOBBIE
w1aThopMbl YK€ HaXOIAIIMEcs B SKCIUTyaTanmuud 0as3bl JAHHBIX M TMPHUKIAJAHbIE CHUCTeMBI. [lpu
UCIONIb30BaHUU MocTa Silverrun pacumupsier cBoi BHYTPEHHHUM peno3uTopHil ciennGUuuHbIMU IS
neneBoi cucreMmbl aTpuOyramu. lIlocie ompeneneHus 3HaUYeHUN 3TUX aTpUOYTOB TIE€HEPATOP
MPUJIOKEHUH TEPEeHOCUT WX BO BHYTPEHHMM KaTajor cpeAbl pa3paOdOTKU WM HCIONb3YeT Mpu
resepanuu koja Ha s3bike SQL. Takum 00pa3oM, MOXHO IOJIHOCTBIO OMPEETUTHh SApo 0a3bl
JAHHBIX C MCIOJb30BaHHUEM BceX Bo3MOKHOcTel koHkpeTHoW CYBJI: TpurrepoB, XpaHMMBIX
MpoLeIyp, OTPAaHUYCHHUM CCHUIOYHOW IesocTHOCTH. [Ipu co3zmanum npusoxkeHus Ha s3bike 4GL
JaHHbIE, TIEpeHecCeHHbIe U3 perno3uTopus Silverrun, ucmonb3yroTcs TUO0 ISl aBTOMATHYECKOU
reHepaIui HHTepPEeiCcCHBIX 00BEKTOB, JTHOO M1l OBICTPOTO MX CO3/IaHUSI BPYUHYIO.

Jlia oOMeHa JaHHBIMU C JPYTHMMHU CPEICTBAMHU aBTOMATH3AIlMU MMPOCKTUPOBAHUS, CO3AAHUS
CTEMAIM3UPOBAHHBIX TPOLEAYP aHAIN3a W TMPOBEPKU MPOCKTHHIX CHEeNU(UKALUM, COCTABICHUS
CHEIMATU3UPOBAHHBIX OTYETOB B COOTBETCTBUM C Pa3NMYHBIMU CTaHIApTaMH B cucteMe Silverrun
MMeeTCsl TP CIIoco0a BbIIaYM MTPOSKTHOH HH(OpMaIK BO BHEUITHHUE (DaIIIbL:

1. Cucrema oTuetoB. MOXHO, OMpEIEINB COACPKUMOE OTYETA IO PEMO3UTOPHUIO, BHAATH
OTYET B TEKCTOBBIN (ait. DTOT (haiim MOXKHO 3aTeM 3arpy3uTh B TEKCTOBBIM PEIAKTOpP WU
BKJIIOUUTH B IPYTOM OTYET;

2. Cuctema skcriopra/ummnopra. [y 6osiee moHOTro KOHTPOJIS HAJ CTPYKTYpoil (aiiinoB B
CHUCTEME DJKCIOPTa/MMIIOPTa HMMEETCS BO3MOXKHOCTb OINPEAETSATh HE TOJNBKO COAEPKUMOE
SKCHOPTHOTO (aiiyia, HO W Pa3IENUTENN 3alucei, Moyiel B 3amucsAX, MapKepbl Hayajga M KOHIA
TEKCTOBBIX mosei. Daiinpl ¢ yKa3aHHOW CTPYKTypoll MOXHO HE TOJBKO (OpMHpOBaTh, HO M
3arpy’kaTb B PEMO3UTOpUN. DTO TaeT BO3MOXHOCTH OOMEHHMBATHCSA JAaHHBIMH C Pa3IHYHBIMU
cucremamu: napyrumu CASE-cpeactBamu, CYBJl, TeKCTOBBIMU pelakTOpaMH M 3JIEKTPOHHBIMHU
TaOJIUIAMU;

3. XpaneHue peno3utopusi Bo BHemHUX ¢ainax yepe3 ODBC-apaiiBeprl. [l moctyma k
JaHHBIM DETMO3UTOpUsSI M3 Hamboyiee pacIpOCTPaHEHHBIX CHCTEM YIpaBieHUs OazaMu JTaHHBIX
o0ecrieueHa BO3MOXKHOCTb XPaHUTh BCIO MPOEKTHYIO HMH(OPMAIMIO HEMOCPEACTBEHHO B (popmare
atux CYBJI.



I'pynnoeasa paboma

I'pynmoBas pabota noanepkuBaercs B cucreme Silverrun aBymst criocodbamu:

1. B cranmapTHO# OIHOIOIB30BATEIBCKON BEPCUM MMEETCS MEXaHH3M KOHTPOJIUPYEMOTO
paszieneHus U CIMSAHUS Mojened. Pa3zgenuB Mojens Ha YacTH, MOXKHO pasfaTh MX HECKOJIBKUM
pazpaboTtunkam. [locie aeranbHOM qOpabOTKH MOJIENIN OOBETUHSIFOTCS B €IMHBIC CTICU(UKAIIH;

2. CereBas Bepcus Silverrun Mo3BoJIIET OCYIIECTBIATH OJHOBPEMEHHYIO TPYIIIOBYIO
paboTy ¢ MoIeNsMH, XpaHSImuUMucS B ceTeBoM penosutopun Ha 6aze CYB/] Oracle, Sybase wim
Informix. [Ipu 3TOM HeckoJIbKO pa3pabOTYMKOB MOTYT pabOTaTh C OJHON M TOW K€ MOZEIBIO, TaK
KakK OJIOKUPOBKA OOBEKTOB MPOUCXOINUT HA YPOBHE OTICIBHBIX JIEMEHTOB MO/ICIIH.

Cpeoa ghynkyuonupoeanus

Nmerotcs peanuzaruu Silverrun Tpex miardgopm - MS Windows, Macintosh

1. OS/2 Presentation Manager - ¢ BO3MOKHOCTbIO OOMEHa POEKTHBIMU JaHHBIMU
MEXTy HUMH.

Jnst dpyHkunonupoBanus B cpepe Windows HEOOXOIMMO UMETh KOMIBIOTEP C MPOLIECCOPOM
MojieNi He Hibke 1486 U omepaTHBHYIO NMaMaTh 00beMoM He MeHee 8 MO (pexomenayercs 16 MO).
Ha nucke nmonnas nacramsinus Silverrun 3aanmaet 20 MO.

1. Rational Rose

Rational Rose — CASE-cpenctBo ¢dupmber Rational Software Corporation (CILA) —
NpeHa3HAaYeHO Ui aBTOMAaTH3allMM dSTaloB aHaiu3a W mpoekthpoBanus [10, a Tarke s
reHepauy KOJOB Ha pa3iMYHBIX SI3bIKaX M BBITyCKa MPOEKTHOM JokymeHTanuu. Rational Rose
UCTIONIB3YeT CHHTE3-METOJOJIOTHI0 OOBEKTHO-OPUEHTHPOBAHHOTO aHalM3a W TPOCKTHPOBAHUS,
OCHOBaHHYI0 Ha TOJXOJaX TpeX BeIyIIHWX CHelHaTuCTOB B AaHHON oOnactu: byua, Pam6o u
Jl>xekoOcoHa. PaspaboTanHast UMHU YHUBEpCallbHAs HOTANUS JUTsl MoJieupoBanus 00bekToB (UML -
Unified Modeling Language) mnpeTeHayer Ha poyib cTaHgapTa B 00JacTd OOBEKTHO-
OPHEHTUPOBAHHOTO aHain3a M mpoekThupoBaHus. KoukperHsrd BapuanT Rational Rose
OTpeenseTCs S3bIKOM, Ha KOTOPOM TeHepupyrTcs komabl mporpamm (C++, Smalltalk,
PowerBuilder, Ada, SQLWindows u ObjectPro) . OcHoBHo#i BapuanT — Rational Rose/C++ —
MO3BOJIAET pa3pabaThiBaTh MPOCKTHYIO JOKYMEHTAIMIO B BHUJE AMAarpaMM M creuuduxanuii, a
TaKXe TeHepupoBaTh nmporpamMmmubie koabl Ha C++. Kpome Toro, Rational Rose comepxut cpencraa
PEMHKUHUPHUHTA TporpammM, oOecredyuBaroniie IOBTOPHOE HCIOIB30BAaHUE MPOTPAMMHBIX
KOMITOHEHT B HOBBIX MIPOEKTaX.

Cmpykmypa u (pynkyuu

1. ocHoBe paboTsl Rational Rose JeXuT MmocTpoeHHE pa3IMYHOTO poJia JUarpaMMm H
crielu(p KA, ONPeaeNSIONNUX JTOTUYECKYI0 U (PU3UUECKYIO0 CTPYKTYpPbl MOJENH, €€ CTaTHUeCKUe
U JMHAMHYECKUE acMeKThl. B uX YHCIO BXOMAT JHarpaMMbl KIACCOB, COCTOSTHHM, CIICHApHEB,
MOJIyJIeH, IPOIIECCOB.

1. cocraBe Rational Rose MOXHO BBIIENIUTH 6 OCHOBHBIX CTPYKTYPHBIX KOMITOHEHT:
peno3utopuii, rpaduyeckuii uHTepdenc Moap30BaTeNs, CpeicTBa MpocMoTpa mpoekTta (browser),
CpeAcTBa KOHTpOJII TPOEKTa, CPEeICTBa cOOpa CTATHCTUKUA M TEHEepaTop IOKyMeHTOB. K HHUM
N00aBJISIOTCS TeHepaTop KOJMOB (MHAMBHIYANBbHBIN JUIS KaXJOTo si3plka) M aHanuzatop i C++,
o0ecTIeYnBAONINI PEMHKUHUPUHT — BOCCTAHOBJICHHE MOJENN TPOEKTAa MO HCXOAHBIM TEKCTaM
MIPOrPaMM.

PenosuTopuii mpezacrapnser co0oil 00bEKTHO-OPUCHTUPOBAHHYIO 0a3y naHHBIX. CpencTBa
mpocMoTpa o0ecreunBaroT "HaBUTAIMIO" 110 TMPOEKTY, B TOM YHCIE, TepEeMEIICHNEe 10 HepapXusiMm
KJIACCOB M TOJICUCTEM, TEPEKIIOUeHHE OT OJHOTO BHJA TUarpaMMm K apyromy u T. 1. Cpenctsa
KOHTpoJIsI ¥ cOOopa CTaTHUCTUKH AAal0T BO3MOXKHOCTh HAXOTUTh M YCTPaHSTh OIIMOKH MO Mepe
pa3BUTHA MPOEKTA, a He TOCJIE 3aBEepIICHHs ero onucanus. ['eneparop oT4yeToB (HOPMUPYET TEKCTHI
BBIXOJHBIX JOKYMEHTOB Ha OCHOBE COJIepIKAIICHCS B PETIO3UTOPUN UHPOPMAITUH.

CpenctBa aBTOMAaTHYECKOH TreHepald KOAOB NporpaMM Ha si3bike C++, HCIONB3ys
MHGOPMAIIMIO, COJIEPKALIYIOCS B JIOTUYECKOM M (PU3MUECKON MoJensX MpoekTa, (GOopMUPYIOT
(aiinel 3aroJ0BKOB U (ailyibl onrcaHuil Ki1accoB 1 00beKTOB. Co37aBaeMblif TAKUM 00Pa30M CKEJleT
MIPOrPaMMBbI MOXKET OBITh YTOYHEH ITyTeM MPSMOT0 MPOrpaMMHUpOBaHUs Ha s3bike C++. AHanu3arop
KooB C++ peann3oBaH B BHJE OTIEIBHOTO MPOTPaMMHOTO MOAyJs. Ero Ha3HaueHHWE COCTOUT B



TOM, 4YTOOBI CO371aBaThb MOJYyJU TpoekToB B ¢opme Rational Rose Ha ocHoBe wuHpoOpManuu,
coJiepKalieiicss B OnpeensieMbIX MOJIb30BaTeleM UCXOTHBIX TekcTax Ha C++. B mporecce paboTs
aHaIIM3aToOp OCYIIECTBISET KOHTPOJb MPABUILHOCTU HCXOJHBIX TEKCTOB W TUATHOCTHKY OIIUOOK.
Mogens, mTONydYeHHass B pe3ylbTare ero padoThl, MOXET LEeIUKOM W (parMeHTapHO
UCIIONIB30BAThCS B PA3NUYHBIX NpoeKTax. AHamu3aTtop o0JiafjaeT IMHUPOKHUMH BO3MOKHOCTSIMH
HACTPOWKM IO BXOY W BBIXOy. Hampumep, MOKHO ONpeAeTTUTh TUIIB UCXOTHBIX (paiiioB, 6a30BbIi
KOMITWJISITOP, 33JaTh, Kakas HHQpOpMaIus 0HKHA ObITh BKIIOYEHA B (OPMUPYEMYIO MOJAETH U
KaKhe DJIEMEHTHl BBIXOJHOW MOJEIH CIeIyeT BBIBOIWTH Ha 3KpaH. Takum oOpasom, Rational
Rose/C++ obecrnieurBaeT BO3MOXHOCTh TOBTOPHOTO UCTIOJIB30BAaHUS MPOTPAMMHBIX KOMITOHEHT.

2. pesynbTare pa3padboTku npoekta ¢ nomorbio CASE-cpenctra Rational Rose
bopMUpYIOTCA CAEAYIONINE TOKYMEHTHI:

1. nmarpaMmbl K1accoB;

. IMarpamMmbl COCTOSTHU;

. IMarpaMMbl CIICHAPUEB;

. IMarpamMmbl MOJTYJICH;

. IMarpaMMbl TIPOIIECCOB;

. crieruduKalny KJIaccoB, 00bEKTOB, aTPUOYTOB U OMepaluit
. 3aTOTOBKH TEKCTOB MTPOTpamMM;

. MOJIETb pa3pabaTbIBaeMOi MPOrpaMMHOM CHCTEMBI.

[Tocnenuuii U3 MEepeUUCIEHHBIX JOKYMEHTOB SIBIISIETCS TEKCTOBBIM (DaiijioM, COIEpIKaIiuM
BCI0O HEOOXOIMMYI0 MH(POPMAIMIO O MpOoeKTe (B TOM 4YHCIe HEOOXOAMMYIO JUIS TMOJIyYEHHUS BCEX
ararpamM u crnenudukanuii).

TekcThl mporpaMM SIBISIOTCS 3arOTOBKAaMHU JI MOCHEAYIOeH paboThl MPOTrpaMMHUCTOB.
Onu Qopmupyrorcst B pabodeMm Kkaranore B Buje ¢aiiioB TumoB .h (3arojoBKH, conepraiiue
OMHCaHUsl KIJIACCOB) M .cpp (3aroToBKM mporpamMMm s MeTonoB). CucremMa BKIIOYaeT B
nporpaMMHbIe (aiiipl COOCTBEHHBIE KOMMEHTAPHH, KOTOPBIE HAYMHAIOTCS C MOCIEI0BATEILHOCTH
cuMBoJIOB //##. CoctaB mH(pOpMaIuy, BKIOYAEMON B IporpaMMHbIe (baiiibl, onpenensercs oo
M0 YMOJUYaHHIO, JHUOO MO YCMOTPEHHUIO MONb30BaTeis. B nanbHEHIIeM 3TH WCXOAHBIE TEKCTHI
pa3BUBAIOTCS MPOTPAMMKCTAMU B MTOJHOIIEHHBIE TPOTPAMMBI.

B3aumooeiicmeue c opyzumu cpedocmeamu u op2aHu3ayus 2pYynnoeoil padomaol

Rational Rose unrerpupyercst co cpeacrsom PVCS st opranuzanuu rpynmnoBoit paboTsl U
YIPaBJIEHUS MPOEKTOM U €O cpencTBoM SoDA — 1 TOKyMEHTHpPOBaHMs poeKToB. MHTerpamus
Rational Rose u SoDA obecrnieunBaercs cpeactsamu SoDA.

Jlnst opranm3anuu rpynmnoBoil pabotel B Rational Rose Bo3MOXxHO pa3zOueHne mMoaen Ha
yropasiisieMble ioaMoenu. Kaxaas u3 HUX He3aBUCHMO COXPaHSETCs Ha JIMCKE WIN 3arpyskaeTcs B
MoJIeNb. B KauecTBe Mo AMO/Ie I MOKET BBICTYNATh KaTETOPHs KJIACCOB WIIM MOJICHCTEMA.

Jlnia ynpaBisieMoii oIMOIETH MPEyCMOTPEHBI ONepallnu:

1. 3arpy3ka moaMOJENH B MaMsTh;

BBITPY3Ka MOJIMO/IETH U3 MTaMSTH;

COXpaHEeHHE TIOJMOEIH Ha JIUCKE B BUIE OTACIHHOTO (aiina;
YCTaHOBKA 3aIlIUThI OT MOAU(PHUKAINY;

3aMeHa MMOIMO/JICNIM B TIAMSATH Ha HOBYIO.

HaH6onee a¢dexTuBHO rpynmnoBas paboTa opranusyercs npu uuaterpaiuu Rational Rose co
CTEIMAIBHBIMU CPEJICTBAMHU yTpaBieHus: KoH(urypanueidr u xkoHtpois Bepcuit (PVCS). B stom
cllydae 3amuTa oT MOoAU(UKAIMKM YCTaHABIUBAETCA HA BCE yMpaBisieMble MOAMOACIH, KPOME TeX,
KOTOpPBIE BBIJICIEHBI KOHKPETHOMY pa3paboT4yuKy. B 3ToM ciydae mpu3HaK 3alUThl OT 3alliCH
yCTaHaBIWBaeTCs s (haifIoB, KOTOPBIE COEPKAT MOJIMO/IEIH, IOATOMY IPU CUUTHIBAHUM 'dyKHX"
MOAMOJIeNIel 3aIuTa UX OT MOAM(HKALNU COXpaHSIETCs W CIydailHble BO3JCHCTBUS OKaKyTCS
HEBO3MOXKHBIMHU.

Cpeoa ghynkyuonupoeanusn

Rational Rose ¢ynkmumonnpyet Ha pasnuusbix miargopmax: IBM PC (B cpenme Windows),
Sun SPARC stations (UNIX, Solaris, SunOS), Hewlett-Packard (HP UX), IBM RS/6000 (AIX).

Jlist paboThl cUCTEMBI HEOOXOIMMO BBITIOJTHEHHE CIEAYIOUINX TPEOOBAHMIA:
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1. Tlmarpopma Windows - mpomeccop 80386SX wim Beime (pexkomenmyercs 80486),
namaTe8MO (pekomenayetcst 12M0), npoctpancTBo Ha aucke 8MO + 1-3M6 115 oHON MoIeH.

2. Inarpopma UNIX — mamsare 32+(16*uncino monb3oBareneit)MO, MpocTpaHCTBO Ha
mucke 30M6 + 20 mpu uHcTaymsuu + 1-3M6 aiist otHOM MOeTH.

CoBMECTUMOCTB TIO BEpCHUSM 00ECIIeUnBaeTCsl Ha YPOBHE MOJIETICH.

3. Vantage Team Builder (Westmount I-CASE)

Vantage Team Builder npezncrasisier co00if MHTETpUPOBAaHHBIN MPOTPAMMHBIA TPOIYKT,
OpHEHTUPOBAHHBIN Ha peann3anuio kackaano moaenu XK1 [10 u nopaepxky nmoanoro XKIJ I10.

Cmpyxkmypa u pynxyuu

Vantage Team Builder obecrieunBaeT BbITIOTHEHHE CIEAYIOMUX (DYHKINHA:

1. mpoexkTHpoBaHUE IUarpaMM IMOTOKOB JaHHBIX, "CYIIHOCTb-CBSI3b', CTPYKTYp JaHHBIX,
CTPYKTYPHBIX CXE€M MPOrpaMM U MOCIeI0BATEIbHOCTEH SKPaHHBIX (POPM;

2. TPOEKTHUPOBAHUE JUArpaMM apXUTEKTypbl cucTeMbl — SAD (mpoekTupoBaHHe cOCTaBa U
CBSI3M BBIYUCIIUTENBHBIX CPEACTB, PACHpPENCNICHUs 3a/Jad CUCTEMbl MEXAy BbIUHUCIUTEIbHBIMU
CpPEICTBAaMH, MOJIEIMPOBAHUE OTHOIIEHUH THUMa "KIMEHT-cepBep', aHalIM3 HCIOJIb30BaHUS
MEHEKEePOB TPaH3aKUUN U 0COOeHHOCTEH (PYHKIIMOHUPOBAHHS CHCTEM B PealbHOM BPEMEHH);

3. reHepanusa kona nporpamMm Ha sizbike 4GL neneBoit CYBJ] ¢ momHbIM oOecrieueHueM
mporpaMMHOI cpezbl U renepanus SQL-xona ansa co3ganust tadnun bJl, nHAekcoB, orpaHu4YeHU
IIEJIOCTHOCTU M XPaHUMBIX MIPOIIETYP;

4. mporpammupoBaHue Ha si3bike C co BCTpoeHHBIM SQL;
yIpaBJIeHUE BEPCUSIMH U KOH(UTYpaLueil mpoeKTa;

MHOTOTOJIB30BATENLCKHUM TOCTYM K PEIIO3UTOPHUIO TPOEKTA;
TeHepanus MPOSKTHON TOKYMEHTAIIMH 110 CTAaHAAPTHBIM U MHIUBUIYaJIbHBIM IIA0JIOHAM;
9KCIOpT U UMNOpPT JaHHBIX npoekTa B popmare CDIF (CASE Data Interchange Format).

Vantage Team Builder nocraBnsieTcst B pa3nu4HbIX KOHPHUTYpamusx B 3aBHCUMOCTH OT
ucronb3yeMbix CYBJ[ (ORACLE, Informix, Sybase wmm Ingres) wmmum cpeactB pa3paboTku
npuinoxennit (Uniface). Kondurypamms Vantage Team Builder for Uniface otnmuaercst ot
OCTaJbHBIX HEKOTOPOW CTENEeHbI0 OpHEHTAaluu Ha crupansHyro Mozenb JKIL[ IO 3a cuer
BO3MOYKHOCTEH OBICTPOTO MPOTOTUIHPOBaHUS, NpeaocTaBisgeMbix Uniface. J{ns onucanust mpoexTa
NC ucnonb3yercst AOCTAaTOYHO OOJBIION HAOOp JUarpamMm, KOHKpETHbIE BapHAHTHI
KOTOPOTO JIUIsl HauboJiee pacpoCTpaHEHHBIX KOH(PUTYpAIMii TPUBEICHBI HIDKE B TabmuIe 4.2

Tabmuma 4.2.
BapuaHTs! quarpamwm Jitst pa3inuIHbIX KOHPHUTYparmi

% N o

Vantage Team Vantage Team [Vantage
Tun auarpammebl O0o3nauenue [Builder for Builder for Team Builder

ORACLE [nformix for Uniface
CyIIHOCTH-CBSI3b ERD + + +
IToTOKOB TaHHBIX DFD + + +
CTpyKTYyp JaHHBIX DSD H + +
ApXUTEKTYpbI

SAD + + +
CHUCTEMBI
I10TOKOB ynpaBJIeHUs CSD + + +
THUnoB JaHHBIX DTD +H + +
CTpYKTYpbl MEHIO MSD H
ITocnegoBarensHOCTH BSD +H
0JIOKOB
ITocnenoBarensHOCTH FSD + +
hopm




Conepxxumoro hopm FCD + +

ITepexo0B cCOCTOSTHUIM STD + + +

CTpYyKTYypHBIX CXEM SCD + + +

[Ipu nocTpoeHnn BcexX TUIOB AUArpaMM OOECIeUrBAETCS KOHTPOJIb COOTBETCTBUS MOJIEIEH
CUHTAKCHUCY HCIIOJIb3YEMBIX METOOB, a TAKXKE KOHTPOJIb COOTBETCTBUSA OJHOUMEHHBIX JIEMEHTOB U
YX THUIIOB JUJIS PA3JIMYHBIX TUIIOB IHArPaMM.

ITpu noctpoernn DFD oGecneunBaercsi KOHTPOJIb COOTBETCTBHS TUArpaMM pPa3IMUHBIX
YpOBHEHN nekoMno3uiuu. KoHTpois 3a npaBuiibHOCTBIO BepxHEro ypoBHs DFD ocymectsisercs ¢
MOMOIIbI0 MaTpullbl ciuckoB coObiTuil (ELM). JIns KOHTpoINs 3a JEKOMITO3UIIMEH COCTaBHBIX
IIOTOKOB JJAHHBIX HCIIOJIb3YETCS HECKOJIBKO BAPUAHTOB MX ONMCAHMSA: B BUIE JUATPAMM CTPYKTYp
nanublx (DSD) unu B Hotaruu BH® (popma bakyca-Haypa).

st moctpoenust SAD ucnonb3yercst pacmmpenHas Hotanus DFD, naromas BO3MOXXHOCTB
BBOJUTH TMOHATUS TPOLIECCOPOB, 3a1auy MU MepudepuiHbIX YCTPOHCTB, 4YTO OOecreynBaeT
HaIJISITHOCTh ITPOEKTHBIX PEIICHUM.

IIpu nocrpoenun moxaenu AaHHbIX B BUuae ERD BeInonHseTcs ee HopManu3anus ¥ BBOJUTCS
ornpezeneHne GU3NYECKUX UMEH 3JIEMEHTOB JJaHHBIX U Ta0JIUL, KOTOPbIE OYYyT UCIOIb30BAThCS B
mpolecce reuepanuu Gusnueckoi cxeMol qaHHbIX KOHKpeTHOW CYBJI. O6ecnieunBaercs
BO3MOKHOCTb ONPEEICHUS albTEPHATUBHBIX KIIFOUEH CYIIIHOCTEN U MOJIEH, COCTABIISIOIINX
JONIOJTHUTENbHBIE TOYKU BXO/a B TaOIUILy (IIOJIs1 UHAECKCOB), U MOIIHOCTH OTHOILICHUNA MEXTY
CYIIHOCTSIMHU.

Hannuue yHuBepcabHON cHCTEMBI IeHepaly KoJla, OCHOBAaHHOM Ha creln(UIMpOBaHHbBIX
CpPEeICTBaX JOCTYNA K PEHNO3UTOPHUIO IIPOEKTa, MO3BOJISIET IOMIEPKUBATh BBICOKHN YPOBEHBb
UCTIOJIHEHUSI NPOEKTHOM JUCHUIUIMHBI Pa3pabOTUYMKaMU: KECTKUH MOpAAOK (opMUpOBaHUS
MOJICJIEH; JKECTKas CTPYKTypa MW COAEPKUMOE JOKyMEHTAlll{; aBTOMAaTUYeCKas TIeHepauus
MCXOJIHBIX KOJIOB MPOrpaMM M T.J. — BCE 3TO 00ECHeyUBaeT MOBBILICHUE KaueCTBAa U HAJC)KHOCTH
paspabateiBaembix UC.

JU1st IOATOTOBKY IIPOEKTHOM JOKYMEHTALMU MOT'YT UCIIOIb30BAaThCs U31aTEIbCKUE CUCTEMBI
FrameMaker, Interleaf nnu Word Perfect. CtpykTypa u coctaB mpoeKkTHON JOKyMEHTAllMd MOTYT
ObITh HACTPOEHBl B COOTBETCTBMM C 33JaHHBIMU cTaHaapramu. Hactpoiika Bbimosnnsercs 0e3
M3MEHEHUS ITPOCKTHBIX PEIICHUM.

ITpu paspabotke noctarouHo kpymnHoi MC Bcs cucrema B IIEIOM COOTBETCTBYET OJHOMY
MpoeKkTy Kak kareropun Vantage Team Builder. [Ipoexkt mMoxeT OBITH HEKOMIO3UPOBAH Ha P
CUCTEM, Kaasi U3 KOTOPBIX COOTBETCTBYET HEKOTOPOW OTHOCHUTEIBHO ABTOHOMHOM IIOJICHCTEME
NC u pa3pabaTbiBaeTCs HE3aBHUCUMO OT JpYyrux. B panmpHeilieM cUCTEMBbI MPOEKTa MOTYT ObITh

MHTETPUPOBAHBI.
ITpouecc npoextupoBanuss C ¢ ucnonszoBanuem Vantage Team Builder peanusyercs B
Buze 4-X mociefoBaTeNbHbIX (a3 (CTaauil) — aHanM3a, apXUTEKTYypbl, NPOEKTHPOBAHUS U

peayi3aluy, MpPU 3TOM 3aKOHYEHHBIE PE3yJbTaThl KaXJI0H CTaJuM MOJIHOCTHIO WM YaCTHYHO
nepeHocsATcs:  (MMIOPTUPYIOTCS) B ciaenymoomyro ¢aszy. Bce auarpammsel, kpome ERD,
peodpas3yroTcs B APYrol TUIl WM U3MEHSIOT BHUJ B COOTBETCTBUU C OCOOCHHOCTSIMU TEKYILEH
¢azel. Tak, DFD npeobpasytorcs B ¢aze apxurekrypsl B SAD, DSD — B DTD. Ilocne 3aBepiueHus
UMIIOpTa JIOTWYECKasi CBs3b C IMpenapaylied ¢(as3oi paspeiBaeTcs, T.€. B JUarpaMMbl MOTYT
BHOCHUTBCSI BCE HEOOXOIMMbIE NU3MEHEHUSI.

Bzaumooeiicmesue c opycumu cpeocmeamu

Kondurypauus Vantage Team Builder for Uniface o0ecneunBaer coBmecTHOE
UCIIOJIb30BAaHUE JBYX CUCTEM B paMKaX €IMHON TEXHOJIOTMYECKOH cpeibl MPOEKTUPOBAHUS, MPHU
stoM cxeMmbl BJ[ (SQL-monenu) nepenocsres B penozutopuit Uniface, u, Ha000poT, NpUKIIaJHbIE
Moenu, cpopmupoBanHbie cpeactBamu Uniface, MOryT ObITh IepeHECEHBI B peno3utopuil Vantage
Team Builder. Bo3MoxHBIE paccoriacoBaHHs MEXKAY PEO3UTOPUSMH JBYX CHCTEM YCTPAHSIOTCS C
MIOMOUIbIO CHeLMaIbHOW yTUIUTHL. Pa3zpaboTka skpanHbIX ¢opM B cpene Uniface BbIOTHSAETCS Ha
0aze muarpamm mocnenoBarenbHocTedl popm (FSD) mocne mmmopra SQL- mozenu. Texnomorus
paspabotku MC Ha 6a3ze maHHOM KoH(HUTypamuu moka3aHa Ha pucyHke 4. 1.



CtpykTypa peno3utopusi (xpaHsmierocss HernocpeactBeHHo B 1eieBod CYBI) wu
uHTepdeiicet Vantage Team Builder sBisiIoTCS OTKPBHITBIMH, YTO B MPHUHIUIE MO3BOJISET
WHTETPAIUIO C JTFOOBIMH JPYTUMH CPEIICTBAMH.

Cpeoa ghynkyuonupoeanusn

Vantage Team Builder ¢ynkiuonupyer nHa Bcex ocHoBHbIXx UNIX-mmardopmax (Solaris,
SCO UNIX, AIX, HP-UX) u VMS.

Vantage Team Builder Mo>xHO McmoNIb30BaTh B KOHQUTYpanuu "KIHEHT-cepBep", PU ATOM
0a3a TPOEKTHBIX JTAaHHBIX MOXET pacrojaratbCs Ha cepBepe, a paboune Mecra pa3padOTUINKOB
MOTYT OBITh KITUCHTAMH.

Puc. 4.1. Bzaumoneiictue Vantage Team Builder u Uniface

BcenomorarenbHbIe cpeacTBa MOAAEPKKH KU3HeHHOro nukia [0

Cpeocmea Konguzypauuonnozo ynpaenenus

Lenb koHpurypammonnoro ynpasienus (KY) — obecrieunts ynpaBisieMocTb

1. KOHTPOJIMPYEMOCTh TIPOLECCOB pa3paboTku u compoBoxaeHus [10. [ns sToro
HeoOXouMa TOYHas U JOCTOBepHast uHGpopmaius o coctossHuM 110 U ero KOMIOHEHT B KaXKIbIi
MOMEHT BPEMEHH, a TAKKE O BCEX MPEANOIaraeMbIX 1 BHITTOJIHEHHBIX H3MEHEHUSX.

Hna pemenuss 3amad KY mnpuMmeHstoTcs MeETOObl M CpeACTBa  0OecredrBaroIIue
UACHTU(DUKAIIMIO COCTOSIHUS KOMIIOHEHT, Y4eT HOMEHKJIATYpPhl BCEX KOMIIOHEHT M MOIU(DUKAIHN
CUCTEMBI B 1LI€JIOM, KOHTPOJIb 32 BHOCUMBIMU U3MEHEHUSIMHU B KOMITOHEHTBI, CTPYKTYpPY CHUCTEMBI U
ee (QyHKIHMH, a Takke KOOPAMHHPOBAHHOE YIPABICHHE DPA3BUTHEM (YHKIHMNA W YIydIICHUEM
XapaKTePUCTUK CUCTEMBI.

Haubonee pacnpoctpanernsiM cpenactBom KY sBusiercst PVCS ¢upmer Intersolv (CIIA),
BKJIIOUAIOIIEE PsIJT caMOCTOsTENbHBIX MpoaykToB: PVCS Version Manager, PVCS Tracker, PVCS
Configuration Builder u PVCS Notify.

PVCS Version Manager npeaHa3HaueH JUisl YIpaBJI€HUS BCEMU KOMIIOHEHTAMHU MPOEKTa U
BEJICHUS IJITAHOMEPHOW MHOTOBEPCHOHHOHN W MHOTOILIATGOPMEHHON pa3paOO0TKU CHIIAMU KOMAH/IbI
pa3pabOTUMKOB B YCIOBHUSX OJHOM WM HECKOJIbKHMX JOKAIbHBIX ceTei. [lonarue "mpoekt"
TPaKTyeTCs KaK COBOKYMHOCTH (aiimoB. B mporecce paboThl HaJ TPOSKTOM IMPOMEKYTOTHOE
cocTosiHie (ailioB MEPHOANMUECKH COXpAHSETCS B apXHBE MPOEKTa, BEAYTCS 3allUCH O BPEMEHU
COXPaHEHUs, COOTBETCTBUU JIPYT APYTY HECKOJILKMX BapHUaHTOB pa3HBIX (hailiioB mpoekTta. Kpome
3TOro, (PUKCUPYIOTCS HMMEHa pa3paboTUYMKOB, OTBETCTBEHHBIX 3a TOT WJIM HHOW (aiin, cocraB
(haliIoB MPOMEKYTOUHBIX BEPCUH MPOEKTA U JIp. ITO MO3BOJISCT BEPHYTHCS MPH HEOOXOIUMOCTH K



KaKOMY-THOO W3 TPEIbIAYNIMX COCTOSHHMM (haiiya (Hampumep, NpH OOHAPYKCHUH OIIMOKH,
KOTOPYIO B IaHHBIM MOMEHT TPY/IHO UCIIPABUTb).

PVCS Version Manager npeaHa3HaueH Ui MCIOJIb30BaHUA B pabouux rpymnmnax. Cucrema
610KHpoBOK, peanmn3oBanHast B PVCS Version Manager mo3BoJsieT MpeI0TBPaTUTh OJHOBPEMEHHOE
BHECEHHUE M3MEHEHM B OJIMH U TOT *ke (aiin. B To xe Bpems, PVCS Version Manager no3BoiisieT
pa3paboTurkaM paboTaTh ¢ COOCTBEHHBIMH BepcHsMH o0IIero ¢aiina ¢ MoTyaBTOMATHUYESCKHM
pazperieHueM KOH(PIUKTOB MEXIy HUMH.

Hoctyn k apxuBam PVCS Version Manager Bo3MOXXEH HE TOJBKO depe3 caMm Version
Manager, HO u u3 Gonee yem 50 MHCTpYMEHTAIBHBIX cpeAcTB, B ToM yucie MS Visual C u MS
Visual Basic, Uniface, PowerBuilder, SQL Windows, JAM, Delphi, Paradox u np.

Pesynbrarom paborel PVCS Version Manager siBisieTCsl CO3aHHBIA cpeacTBamMu (aitimoBoi
CHCTEMBI PEMO3UTOPUH, XpaHAIMMH B KOMIAKTHOH (opme Bce paboure Bepcud MPOrpaMMHOTO
MPOJYKTa BMECTE C HEOOXOAUMBIMU KOMMEHTAPHUSIMHI 1 METKAMHU.

PVCS Version Manager ¢ynkmuonupyer B cpenre MS Windows, Windows 95, Windows
NT, OS/2, SunOS, Solaris, HP-UX, AIX u SCO UNIX u MOXET HCIOJHATHCA Ha IHOOOM
MEPCOHATBHOM KOMITbIOTEpe ¢ nporeccopom 80386 mnm Beime, padbounx cranmusx Sun, HP u IBM
(RS-6000).

JlpyruMm cpencTBoM KOHGUrypanuoHHOro ympasieHus sBiusercss PVCS  Tracker —
CHeIMaTU3UPOBaHHAs HAJACTpOWKa HajJ O(PUCHOW DIEKTPOHHOM MOUTOM, MpeJHa3HAUYCHHAs s
00paboTKu cooOIeHN 00 OmuOKax B MPOIYKTE, JOCTABKE WX HCIONHUTEISIM W KOHTPOJS 3a
ucnonHenneMm. Huterpammst ¢ PVCS Version Manager maeT BO3MOXHOCTb CBSI3BIBAaTh C
COOOIICHUSIMH T€ WM HHBIE KOMIIOHEHTHI mpoekTa. OtuetHble Bo3MokHOCcTH PVCS Tracker
BKJIIOUAIOT MHOXECTBO PA3HOBUIHOCTEH IrpapvKOB U qUarpamm, OTPakaroIlluX COCTOSHUE MPOEKTa
U TIpoliecca €ro OTIAJKH, Cpe3bl MO Pa3IMYHBIM KOMIIOHEHTAM IPOEKTa, pa3padoTyuKaM H
TecTupoBIIKaM. C UX MOMOIIBI0O MOXKHO HArJISHO TMOKAa3aTh TEKYIee COCTOSHUE paboThl HaJ
IIPOEKTOM U €€ BPEMEHHbIE TEHICHIUH.

[Tepconan, paboratomuit ¢ PVCS Tracker menutcst Ha msaTh TpyIn B 3aBUCMMOCTH OT HX
0053aHHOCTEH: TOJIb30BaTENH, pa3pabOTUNKH, TPYIIa TECTUPOBAHHUS M KOHTPOJIS KauecTBa, rpymIa
TEXHUYECKON TMOAJIEP)KKH U COIMPOBOXKACHHUSA, YIPABICHYECKUN MEepCOHAN. DTUM MATH TpyInam
NepCOHaIa COOTBETCTBYIOT IIAATh MpeaonpeaenaeHusix rpynn PVCS Tracker:

1. monb3oBatenu (Submitters) - IMEIOT OrpaHUYEHHBIE MTPaBa Ha BHECEHHUE 3aMEUYaHU U
cooOmienunit 06 ommoOkax B 6a3y ganubsix PVCS Tracker;

2. paspaborunku (Development Engineers) - HMEOT NpaBO MNPOU3BOAUTH OCHOBHBIE
orepanuy ¢ TpeboBaHMAMHU M 3amedaHusiMH B 0aze naHHbix PVCS Tracker. Ecnm pa3paboTunku
JeNATCS Ha MOATPYIIBL, TO AJS KaXK/I0M MOATPYNIIBI MOTYT OBITH 33JaHbl OTAENbHBIE CIIUCKU MpPaB
JIOCTYTa;

3. tectupoBumku (Quality Engineers) - uMeI0T mpaBo MPOU3BOIUTH OCHOBHBIE OTIEPAIIHH C
TpeOOBaHUSAMU U 3aMEUAHUSIMU;

4. compoBoxaenue (Support Engineers) - MMEIOT NpaBO BHOCHTH JIOOBIE 3aMeyaHUs,
TpeOOBaHUS U peKOMeHJalMMu B 0a3y JAaHHBIX, HO HE MMEIOT IpaB IO paclpeiesieHUut0 paboT U
M3MEHEHUIO UX MPUOPUTETHOCTU M CPOKOB MCIIOHEHUS;

5. pyxoBoautenu (Managers) - UMEIOT [TpaBoO paclpeAesaTh padoThl MEXTY
WCTIIOTHUTENISIMU U IPUHUMATH PELIeHHs 00 X HaAJEeKalleM UCTIOTHEHHH.

PykoBoauTensiM pa3HbIX IpynI MOTYT 33JaHbl pa3In4yHbIe IIPaBa JOCTyNa K 0a3e JaHHBIX
PVCS Tracker.

B nononHeHwe K OSTUM NOATH  OPENONpEAENCHHBIM TpyIIaMm, CYLIECTBYET TIpymnmna
aJIMMHUCTpaTopa 0a3bl JaHHBIX U 11 JOMOIHUTENBHBIX TPYMI, KOTOPbIE MOTYT OBITH HACTPOCHBI B
COOTBETCTBUM  CO  CHEUU(PUYECKUMHU  JIOJDKHOCTHBIMM  OOSA3aHHOCTSIMH  COTPYAHMKOB,
ucrnonb3ytonux PVCS Tracker.

TpeboBanue nim 3amevanue nocrynawomuiee B PVCS Tracker mpoxonuT uetbipe sTana
00paboTKH:

1. perumcrpanus - BHECEHHE 3aMedaHus B 0a3zy JaHHBIX;

1. pacnpeneneHue — Ha3HaAUYEHUE OTBETCTBEHHOTO UCIIOIHUTEINS U CPOKOB UCIIOTHEHHUS;



2. WCIONHEHHWE — YCTpaHEHWE 3aMeyaHus, KOTOPOe B CBOIO OYepeIb MOXET BBI3BATH
JOTIOJTHUTENBHBIE 3aMEYaHUs WM TPEOOBaHHS HA IOTIOIHUTENbHBIE PaOOTHI;

3. mpuemKa — npueMKa padoT U CHATHE UX C KOHTPOJISI UM HalpaBjieHHe Ha JOPabOTKYy.

TpeboBanust u 3ameuanus, nocrynarmomue B 6a3zy manasix PVCS Tracker odopmisitorcs: B
BUJIE cClenuaIbHOU (HOpMBI, KOTOpas MOXKET cojlepkaTh A0 18 mojeil BbIOOpa CcTaHIApTHBIX
3HA4YeHUH U 70 12 MpOM3BOJIbHBIX TEKCTOBBIX CTPOK. [Ipu paspaboTke (HhopMbI cemyer onpeaeanThb
onTUMaNbHBIN HAOOp MH(DOPMALINK, XapaKTEPHBII A7 BCeX 3anuceil B 6a3e NaHHBIX.

Jiis monydeHust conmepkarenbHO wuHpopMmammu o xoxe paspadbotkm PVCS Tracker
MO3BOJIIET TONy4YaTh TPU THIMA CTATUCTUYECKUX OTYETOB: YAaCTOTHBIE, TPEHIbl M JUarpammbl
pacnpeeseHus.

YacToTHBIE OTYETHI cojJiepkaT HHGOPMAIUIO O YACTOTE MOCTYMAIOIIMX 3aMEYaHWi 3a OJUH
yac TECTUPOBAHMS MPOTrpaMMHOrO mnpojaykra. OJHAKO YHHUBEPCAJIBHOTO YacTOTHOIO OTYETa HE
CYILIECTBYET, T.K. Ha OIIEHKY KayecTBa BIHUSIOT THUIl METOJOB TECTHPOBAHHS, CEPbE3HOCTH
BBISIBIICHHBIX OLIMOOK W 3HAa4YeHHE NE(PEKTHBIX MOAYJIEW sl (YHKIMOHUPOBAHUS BCEH CHUCTEMBI.
Manoe uyncno QaTtanpHBIX OIIMOOK, NPUBOAAIIMX K TMOJHOM OCTaHOBKE pa3pabOTKH, XyKe
OONIBIIIOTO YHMClIa 3aMEYaHWi K BHEIIHEMY BHIy HHTepdeiica momb3oBatens. ClenoBaTenbHO,
YaCTOTHBIE OTYETHI JOJKHBI ObITh HACTPOECHBI HA BBISIBICHHE KAaKOTO-INOO KOHKPETHOTO AacIeKTa
KadecTBa JJIsl TOTO, 9YTOOBI UX MOXKHO OBLIIO MCHOJIB30BATH ISl MPOTHO3MPOBAHUS OKOHYaHUS padoT
HaJ| IPOEKTOM.

Tpenas! copepxat nHGOPMAIHIO 00 U3MEHEHHUSIX TOTO WJIM MHOTO TI0Ka3aTels BO BPEMEHH U
XapaKkTepU3yI0T CTaOUIBHOCTh U HETIPEPHIBHOCTD Mpoiiecca pa3padboTku. OHU MO3BOJSIIOT OTBETUTH
Ha BOTPOCHI:

1. ycmeBaeT /v rpymnmna pa3pabOTUYUKOB CIPABIATHCS C MOCTYNAOMIMMU 3aMEYaHHUSIMH,

2. ydyd4lIaercs JIM KaueCTBO NMPOTrpaMMHOI0 NPOAYKTa U KaKOBa JUHAMMKA 3TOTO
mporecca;

3. Kak MOBJIMUIO TO WJIM HMHOE peleHHe (YBEIUYEHUE YHuCia pa3pabOTUYMKOB, BBEICHHE
CKOJIB3sIIero rpaduka, BHEIpEeHHE HOBOTO METO/1a TECTUPOBAaHMsI) Ha pabOTy TPYMIILI U T.11.

JlarpamMMsl pacripesiesieHusl — Haubosee pa3HOOOpa3HbIEe U MOJIE3HbIE JUISl OCYIECTBICHUS
OTIepaTHUBHOTO PYKOBOJICTBA (hopMbl 0TYeTOB. OHU MO3BOJISIOT OTBETUTH HA BOIIPOCHI: KAKOH METOT
TecTupoBaHus Oosiee 3pPeKTUBEH, KaKue MOIYJIH BbI3BIBAIOT HAHOOJbINEE YNCIO HAPEKAHHWH, KTO
U3 pa3pabOTYMKOB JIy4llle CHPABISETCS ¢ KOHKPETHBIM THUIIOM 33JaHHUi, HET JM IepeKoca B
pacnpeziesieHuu paboT MEXJy HUCIOJHUTENSMH, HET JIU MOJYJIeH, TECTUPOBAHUIO KOTOPBIX OBLIO
yAENeHO HEJJOCTaTOYHO BHUMAHUS U T.1I.

PVCS Tracker npenna3zHaueH Uil UCTIOJNB30BaHUS B pabouyuXx Tpymmnax, 0ObeAMHEHHBIX B
obmyro cetb. B sTrom ciyuyae nentpanpHas 6a3a unmu npoekT PVCS Tracker maxoautcs Ha
OOIIEOCTYITHOM CepBepe CETH, OCTYI K KOTOpoMy peanusyercs nocpeactsom ODBC-npaiiBepos,
Bxomsammx B coctaB PVCS Tracker. I'maBnoi#t ocobenHoctpio PVCS Tracker mo cpaBHeHHo ¢
o0bryHBIM  mipuiiokeHHeM CYBJl  sBnsieTcs e€ro CrnocoOHOCTh aBTOMATHYECKH —YBEJIOMIISTH
MOJIb30BaTENsl O TMOCTYIUIGHUHM WHTEPECYIOIIe ero WM OTHOCSIIEHCS K €ero KOMIETeHIIMH
uHpOpMaMKM W THOKas CUCTeMa pachpeieNieHHs IOJHOMOYMN BHYTpH pabouel rpymmsl. [Ipu
HeoOxomumoctu PVCS Tracker mokeT ucnonb3oBaTh Ui YBEJOMIICHHUS yJIaJCHHBIX UJICHOB
IPyNIbl JJIEKTPOHHYIO MOYTY.

PVCS Tracker monnep>kuBaeT rpynnoByio padoTy B JIOKATbHBIX CETSIX U B3aUMOJACHCTBYET C
CYB/] dBase, ORACLE, SQL Server u SYBASE mnocpeacrsom ODBC.

PVCS Tracker moxxeT OBITh HHTETPUPOBAH C JIOOOM CHCTEMOW SJIEKTPOHHOW TIOYTHI,
noanepxkuBatotiei crangaptsl VIM, MAPI unu SMTP.

PVCS Version Manager u PVCS Tracker okpy:keHbl BCIOMOTaTeIbHBIMA KOMIIOHEHTAMU:
PVCS Configuration Builder u PVCS Notify.

PVCS Configuration Builder mpegna3zHaueH st cOOpKM OKOHYATEIBLHOTO MPOAYKTA W3
komnoHeHT npoekTa. PVCS Configuration Builder mo3Bosnsier onuceIBaTh mporecc cOOpKH Kak Ha
crannaptHoM sizbike MAKE, Tak 1 Ha COOCTBEHHOM BHYTPEHHEM S3bIKE, UMEIOIIEM CYIIECTBEHHO
6ombmie  Bo3MoxkHOocTH. PVCS  Configuration Builder mo3Bomsier ocymecTBiaTe COOPKY
MPOrpaMMHOTO TPOAYKTa Ha OCHOBaHUM (ailnoB, xpaHsmuxcs B penozutopun PVCS Version
Manager.



OObIuHas mporeypa cOOpKU MporpaMMHOTo npoaykra ¢ nomomsio PVCS Configuration
Builder cocTouT u3 Tpex maros:

1. crpoutcs (haiiyr 3aBUCUMOCTEH MEXTy UCXOJTHBIMHA MOTYJISIMH;

2. B TOJyYEHHBIH (ailsl BHOCATCS N3MEHEHHS C IIeTbI0 €r0 HACTPOUKH U ONTHMHU3ALINY;

3. ocymiecTBisieTcs COOpKa MPOTPaMMHOTO MPOAYKTA M3 HCXOIHBIX MOTYJICH.

Pesyneratom pabotet PVCS Configuration Builder sBnsercs cnemmanbubiii —aiin,
OIMMCHIBAIONINIA ONTHMAIBHBIA aNrOpUTM COOPKH MPOTPAMMHOTO TPOJIYKTa, MOCTPOCHHBIH Ha
OCHOBE aHaJIN3a JIePeBa 3aBUCUMOCTEH MEXKITy UCXOAHBIMHA MOTYJISIMH.

PVCS Notify obecneunBaeT aBTOMaTHYECKYIO PACCHUIKY COOOIIEeHNH 00 ormmoOKax u3 Oa3bl
nanabix maketa PVCS Tracker mo paGoumM craHiusM HasHaueHUWsS. [lpu 3TOM HUCHOIB3yeTcs
oducHasi cuctema 3JeKTpoHHOW mouThl cc:Mail mmm Microsoft Mail. PVCS Notify pacmmupsier
Bo3MOXHOCTH PVCS Tracker u ucnonb3yeTcst TOJHKO COBMECTHO C HHUM.

PVCS Notify mactpauBaercs u3 cpeasl PVCS Tracker. Hactpoiika Bkito4aeT B ceOs
orpeieNieHNe HHTEpBaia BpeMeHH, yepe3 kotopbiii PVCS Notify nposepsiet comepkumoe 6a3bl
JaHHBIX, OTIPE/ICTICHUE KPUTEPHUEB 0TOOPA 3aIUCEH [T PACCHIIKU YBEAOMIICHUH, OTpe/ie]ICHNe
CIHCKOB asipecoB s paccbuikd. [locie nactpoiiku PVCS Notify HaunHaet paboTy B aBTOHOMHOM
pEeKUME, aBTOMAaTHUECKU pacchlias yBeloMiieHus 00 n3MeHeHusx B 6ase manubix PVCS Tracker.

PVCS Notify mpennazHaueH Uil UCIOJNB30BaHUS B OOJBIIMX pabdOYMX TPyIax, 4acTh
YJICHOB KOTOPBIX XOTS M JIOCTYITHA TOJBKO 4Yepe3 CPEICTBa JICKTPOHHOW IMOYTHI, OJTHAKO JIOJDKHA
UMEThb OIEpaTHBHYI HMH(MOpMAIMIO O TpPeOOBAHMSAX HAa HM3MEHEHHE NPOTPaMMHOTO TMPOIYKTa,
3aMeYaHusIX, OMIMOKAaX, X0/ U Pe3yJIbTaTax ero TECTUPOBAHMUSL.

Pesynbprarom pabotel PVCS Notify sBisitorcst oopmiieHHBIE B COOTBETCTBHH C OJTHUM W3
CTaHIAapPTOB TIOYTOBBIC COOOIICHHMSI, TOTOBBIC JUISI PACCHUIKH MOCPEICTBOM CHUCTEMBI AJICKTPOHHOMN
MTOYTHI.

IMops1oK BHINOJIHEHUS NPAKTHYECKOH PadoThI:
1. O6ocHOBaTh BBIOOP TOTO WJIM UHOTO CPEACTBA MPOSKTHUPOBAHMUS.

IIpakTyeckas padora Ne20. Ynpasaenue npoexrtamu UC.

Henb: mnomyuuts mpeacraBieHHe 00 aHaIM3€ U OLIEHKE IMPOU3BOAUTEIBHOCTH
MH(GOPMAIIMOHHBIX CUCTEM.

KpaTkne Teopernyeckue cBeeHHs

3adauu KaneHoapHo2o naaHupo8anus

IleHTpanbHOE MECTO B YNpPaBIEHUM CPOKAaMHU NPOEKTa 3aHUMAIOT 3aJauyd KaJleHAApHOTO
IUTAHUPOBAHMSI — TPOIIECCAa COCTaBJICHHUS U KOPPEKTUPOBKH pPACHHCAHUSA, B KOTOPOM paboThI,
BBINIOJIHSIEMBIE PA3JIMYHBIMU OpPraHU3ALMAMM, YBS3bIBAIOTCS BO BPEMEHM MEXAYy COO0OH H ¢
BO3MOXXHOCTSIMH MX OO€CNedeHHs pa3iNuHbIMH BHJIAMU MaTepUATbHO-TEXHUYECKUX U TPYAOBBIX
pecypcoB. Ilpu yBsi3ke JOMKHO OBITH OO0ECIEUEHO COOJIIOJIEHUE 3aJlaHHBIX OTrpaHUYEHUH,
onTuMaibHOE (MO TPUHSATOMY KPUTEPHIO) pacrpeielieHne pecypcoB. PesympTatom mporecca
SBJIAETCS CO3/IaHNE KaJICHIapHBIX IJIAHOB.

Kanenmapuele mianel - 3T0 pacnucaHusi ¥ rpaduku pabOT, BBIMOIHIEMBIX Pa3IHYHBIMU
Y4YaCTHUKAaMHU, KOTOpBIE YBS3BIBAIOT 3TH pabOThl MEXIY COOOH IO BpEMEHHM M BO3MOXKHOCTSAM
o0ecrnieueHnss pa3TUYHbIMU pecypcaMu. THIBI KaJleHIapHBIX TJIAHOB BBHIOMPAIOTCS B 3aBUCUMOCTHU
OT IIeTIeH MITaHUPOBAHUS U 0COOEHHOCTEH MPOEKTA.

B mpocrteiimeM ciydyae mapaMeTpbl KaJeHIApPHOTO IUIaHA COCTAaBJSIOT JaThl Havajga |
OKOHYAHMS KaXJ0W paboThl, UX MPOJAOKUTEIBHOCTh U HEoOXoaumbie pecypcebl. [lpu ananmmze
KaJICHJapHBIX TUIAHOB OIPENETSIOT TaKXKe pe3epB BPEMEHU (BeIMYMHA BO3MOXKHOTO OTKJIOHEHUS
MIPOIOIDKUTEIBHOCTH JIJIsl KaXKI0W pabOThI, KOTOpast HE MOBJIHSACT HAa 3aBEPIICHHE MPOEKTa B CPOK).
B OonbIIMHCTBE CIIOKHBIX KaJIeHIApHBIX IJIAHOB CYIIECTBYET J0 6 BapUaHTOB MOMEHTOB HauaJja,
OKOHYaHUsI, MPOJOHKUTEIBLHOCTH paboOT U pe3epBOB BpPEMEHU. DTO - paHHHE, IO3/IHUE, 0a30BBIE,
TUTAHOBBIE U (DaKTHUYECKUE AaThl, peabHBIN U CBOOOHBIN Pe3epB BPEMEHHU.



MeTtoapl pacueTa CETEBBIX MOAEIIEN MO3BOJISAIOT BEIUNCIIATH TOJIBKO PAHHHUE U NIO3/IHHAE JATHI.
bazoBele M TeKymue IUTAHOBBIE JaThl HEOOXOIUMO BBIOMpATh C YYE€TOM JPYrHX (HaKTOpOB.
CymiecTByeT TpH BapHaHTa BbIOOpA:

& KaJICHJAPHBII IJIaH 10 paHHUM HadajlaM (3K€CTKO CJIEBa): UCTOJIb3yeTCs JUIs
CTUMYJIMPOBaHUS UCIIOIHUTENIEH ITPOEKTA;

& KaJeHJApHBIM IUIAH 1O TO3JHHMM OKOHYaHMSIM (KECTKO CIpaBa): HCHOJIb3YeTCs Jis
NIPE/ICTAaBICHUS BBINIOJIHEHHS IPOEKTA B JIyUIlIEM CBETE JAJIS MOTPEOUTEs;

&% KaJCHOApHBIA TUIAaH MEXIy HHMHM: JEJaeTCs WM IS CIVIAXHBAHUS TOTPEOJIIEMBIX
pecypcoB MIIH [T MOKa3a 3aKka3uMKy Hanbosee BEpOsSTHOIO UCXO/a.

KnroueBbIM ~ TMOHATMEM  MpPU  COCTaBICHMM  KaJEHJApHOIO  IJJaHa  SIBJSIETCA
MPOJOJDKUTENBHOCTD PaboThl. [1pogoKUTENBHOCTE — 3TO BpeMs BBINOJHEHUs paboThl. OOBIYHO B
JETEPMUHUPOBAHHBIX IUIAHAX MPOJOJDKUTENBHOCTh pabOThl  CUMTAETCs HEu3MeHHo. B
JEUCTBUTELHOCTH OHA 3aBHCUT OT BHEIIHUX (DAaKTOpOB M ABISETCA CIydailHOW BEIMYHHOM,
3aJ1aeTCsl 3aKOHOM pacnpeziesieHus (WM IUIOTHOCTBIO pacipenenenus). Yacto nmpoJoKUTEeIbHOCTh
MEHsIeTCsl M3-3a U3MEHEHHUs KOJHMUYECTBa TPYIOBBIX PecypcoB Ha 3Toi pabote. Ilepen Havanom
COCTaBJICHMsI IJIaHa JUIsl KaKIOW pabOoThl M3BECTHA €€ OLEHOYHas MPOJOJIKUTENBbHOCTh. Ilocie
Hayana paboThbl, HO /10 €€ OKOHYAHUS MOXKHO BBIUMCIIUTH OCTABINYIOCS MPOJODKUTENBHOCTh. OHa
MO’KET OBITh paBHA IUIAHOBOW MPOJOKUTEILHOCTH MUHYC BpEMsl, IIPOLIEIIIee ¢ MOMEHTA Havana
paboThl, WIM MOXXHO MEPEOLIEHUTh OCTABUIYIOCS IMPOJOKUTEILHOCTh HAa OCHOBAaHUM 3HAHUM,
MIOJTYYCHHBIX INPH BBIIOJHEHUU pabOThI Ha JaHHBIH MOMEHT BpeMmeHHu. Kak Toibko pabora Oyner
3aKOHYEHAa, MOXXHO 3a(UKCHUpOBaTh  (DAKTUYECKYI0  MPOAOIDKUTEIBHOCTh.  PaKTHUECKYIO
IIPOJOJDKUTEIBHOCTh TIOJIE3HO 3HaTh, TaK KakK, CPaBHUBAas €€ C IJJAHOBOM, MOYKHO BBIUMCIIHTH
OTKJIOHEHMsI OT IUIaHa, YTO MCIOJIb3yeTcs JUIsl KOHTPOJS Hpoliecca BBINOJHEHHS paboT Hu
BBIYMCIICHUS TEHJCHIIUH.

Cemegoii ananu3 u KaneHoapHoe naaHUPOEaHue NPOEKmos

[Tpu ananu3e paboThl MEHEIKEPOB MPOEKTA LIEIECO00PA3HO Pa3IMUalOT TPU CTOPOHBI JIENa:
COCTaBJICHHE IUIaHA, COCTAaBJICHUE TpaduKa, ypaBlIeHHE.

CocraBieHne TpaguKoOB MO MPOEKTY - JEJ0 CI0XKHOE, IMO3TOMY B MOMOIIb MEHEIKepam
IIPOEKTOB ObUIO pa3pabOTaHO MHOTO BCIOMOTAaTEIbHBIX CPEACTB. J[Ba U3 HUX — ceTeBOM rpaduk M
nuarpamma ['antTta. OHM OOBIYHO pealM30BaHbl B Pa3HOOOPA3HBIX MAKeTaXx MPOrPaMMHOIO
obecriedeHuss AJs1 yNpaBIECHUS IMPOEKTaMM, TaKME MAKeThl HIMPOKO TMpPEJICTaBI€Hbl HAa PpBIHKE.
brnaronapst aTuM cpeacTBam pe3ko yckopsieTcss o0paboTka JaHHBIX U MOXXHO OBICTPO BHOCHUTH
NONpPaBKUM B Tpapuku NpoekToB. Kpome TOoro, umMeercs BO3MOKHOCTh IpPOAHAIM3UPOBATH
pa3iavyuHble BapUaHThl OTKJIOHEHHWH OH HOMHMHaia. Kak u mpu ucnonb3oBaHuM JI00O0H Ipyroit
MAaIIMHHOM HPOTrpaMMBbl, pe3yibTaT paboThl Takoro mnakera OyneT He Oosee MOJHOLEHHBIM, YeM
ucxoaHsle JnaHHble. [lo3TOMY Ba)KHO, YTOOBI KaX/bIil IOJIb30BATENb TaKUX MpPOrpaMM IMOHUMAI
3aJI0’)KEHHBIC B HUX NIPUHIIMIIBI.

Cemesoit ananu3 — 3T0 METOJ TUIAHUPOBAHUS PabOT MPOEKTHOTO Xapakrepa, T.e. pador,
olepaly B KOTOPBIX, KaK IPAaBWJIO, HE MOBTOPAIOTCS. METOIpl CETEBOro aHanu3a I03BOJISIOT
OCYIIECTBUTh aHAJIU3 TPOEKTa, KOTOPBIM BKIIOUAET B ceOsi OOJBIIOE YHCIO B3aUMOCBSI3aHHBIX
onepauuil. Mbl MOXEM OIpPENEeNUTh BEPOATHYIO MPOJOJKUTEIBHOCTh BBIOJHEHHUS paboT, UX
CTOMMOCTb, BO3MOXKHBIE pa3Mepbl 3KOHOMHUHM BpPEMEHM WM JIEHEKHBIX CPEACTB, a TaKXke TO,
BBINIOJIHEHUE KaKMX OINEpalui HEIb3sd OTCPOYMTb, HE 3aJE€pXKaB IPU ITOM CPOK BBIIIOJIHEHUS
npoekTa B IenoM. HemanoBakHO# sBIsieTcs W mpobiiema obecneueHHs pecypcamu. MeTombl
CETEBOr0 aHaJIM3a MOTYT OBbITh MCIOJIb30BaHBI IPH COCTABICHUN KaJEHJAPHOTO MJIaHa BBITIOJIHEHUS
oTepalyii, yJ10BIETBOPSIOLIETO CYLIECTBYIOIUM OTPaHUYEHHUSIM Ha 00€CIIEYEHNE PECYPCAMH.

Ananu3 mo00ro NpoeKTa OCyIIEeCTBISIETCS B TPH JTara:

1. Pacunenenue mpoekTa Ha psiji OTACNBHBIX paboT (MK ONepaIiii), 13 KOTOPBIX 3aTEM
COCTaBJISIETCS JIOTHYECKAs CXEMA.

2. OneHka MPOJOKUTEIBPHOCTH  BBINOJHEHUS  KaXJOM  omepanuu; COCTaBJICHUE
KaJeHJapHOrO IUIaHA BBINIOJHEHUS NPOEKTa U BbIACNIEHHE padOT, KOTOpBIE ONPEeNsIoT
3aBEpPUICHHE BBIIIOJHEHUS MPOEKTA B LIEJIOM.



3. Ouenka notpeOHOCTEN KakJJOW OINEepaluy B pecypcax; NepecMoTp IJIaHa BIMOJIHEHHS
olepaluii ¢ yuerom obOecreueHusl pecypcaMu JIMOO INepepacipe/ieieHue JEHEKHbIX WIM IPYrHX
PECYPCOB, KOTOPOE YIIy4IIAET IUIaH.

Cemesan ouazpamma (cets, rpad cetn, PERT mmarpamma) — rpaduyeckoe otoOpaxeHne
padoT mpoeKTa M MX B3aUMOCBs3ed. B IulaHMpoBaHMU M YNpPaBICHUM MPOEKTAMH I0Jl TEPMHUHOM
CeTb MOHUMAETCS TOJHBIM KOMIUIEKC padOT M BEX IPOEKTa C YCTAHOBJIEHHBIMM MEXKIY HUMU
3aBucuMocTsIMH. CeTeBble JUarpaMMbl OTOOpakalOT CETEBYIO MOJENb B Ipa)MuecKoM BHUJE Kak
MHOXECTBO BEpIUIMH, COOTBETCTBYIOIIMX paboTaM, CBS3aHHBIX JHHHUAMH, TNPEACTABISIONIIMH
B3aMMOCBSI3M MEXIy paboTamMu. DTOT Tpad, Ha3bIBaeMbli CETbIO THIMA BepIIMHA — paboTa WM
JauarpaMMoi NpealecTBOBaHMs, SIBIsIETCS HauboJiee pacpoCTpaHEHHBIM NIPEACTABICHUEM CETH Ha
cerofHAMHUN feHb. CeTeBas quarpaMma He sIBIsieTcsl OJOK-CXeMOW B TOM CMBICTE, B KOTOPOM 3TO
CPEICTBO MCHOJIB3YEeTCs JUIsl MOAEIUPOBAHUS JIEJOBBIX IpoleccoB. [IpMHIMNNAIBHBIM OTIMYNEM
OoT OJIOK- CXEMBbl SBISIETCS TO, YTO CeTeBass JuarpaMma MOJEIUPYET TOJbKO JIOTUYECKHe
3aBUCUMOCTH MEXJy DdJeMEHTapHbIMH pabotamu. OHa HE OTOOpa)kaeT BXOJbI, MPOILECCH U
BBIXOJIbI, U HE JOITyCKAET MOBTOPSIOINXCS IUKIIOB WIN NETEIb.

Memoovl cemegozo nnanuposanuss — METO/bl, OCHOBHAs L€JIb KOTOPBIX 3aKJIIOYAETCs B
TOM, YTOOBI COKpPAaTUTh [0 MHHHMMYyMa THPOJOJKUTEIBHOCTh IPOEKTA, OCHOBBIBAIOTCA HA
pa3pabOoTaHHBIX PAKTUYECKHU OJHOBPEMEHHO M He3aBUCHMO MeTojie kpurtudeckoro nytu (MKII) u
METOJE OLEHKH U TiepecmoTpa raHoB PERT.

[lepBpIM I1arom B aHajiu3e JHOOOrO MPOEKTa SBISETCS COCTABICHHE CIHMCKA BXOMASIIUX B
Hero omnepanuil. /leranu Takoro crnmcka 3aBUCAT OT CHEUUM(UKH KOHKPETHOrO MpoekTa. Tem He
MEHee, BO BCEX CIIy4asX HEOOXOIMMO BBIACIUTh HEMOCPEICTBEHHO MPEAIIECTBYIOIIYIO ONEpPaLUIO
wiM onepauuu. HemocpencTBEHHO MNPEAIECTBYIOIMMHU Ha3bIBAIOTCS OIEpAlVM, BBIIIOJHEHHE
KOTOPBIX JIOJKHO OBITh 3aKOHYEHO MPEXkJIE, YeM MOXKET HadaThCs JaHHas omnepauusd. Hampumep,
IIPpU MOCTPOMKE JJOMa KpBIIIa HE MOXKET OBITh IOCTPOEHA /10 TOr0 MOMEHTA, IOKa He 3aKOHYMTCSA
BO3BeZeHHE CTeH. [locie TOro Kak COCTaBJIEH CIHCOK, JIOTMYECKas II0CIEN0BATEIbHOCTh
BBITOJIHEHUSI ONlepalivii MOXKET OBbITh MPOMJUTIOCTPUPOBAHA € TIOMOIIBIO rpada.

[Tocne Toro kak mpoBeneHa wHueHTH(UKanus omepauuii (pabdoOT), MOXKHO OIICHHUTh HX
IIPOJOJDKUTENBHOCTE. Ha OCHOBE NPOAOKUTENBHOCTH BBIIIOJHEHUS KaXKIO0M oOIepaluu H
PYKOBOJACTBYSICh JIOTUYECKOM CXEMOM, MOKHO HAWTU BpEMs BBIIOJHEHHUs IpoekTa B LeiaoMm. Ha
JAHHOM JTalle MPEAIoIaracTcs, YTo NPOAOKUTEIbHOCTD BEINIOTHEHNS KK I0U ONIEpalluy SIBIISETCS
(UKCUPOBAHHOUN BEIMYMHOMN, HE HCIBITHIBAIONICH BIUSHUS HEONPEICICHHOCTH. B kaxkmoMm rpade
CYLIECTBYET HECKOJIbKO BO3MOXHBIX IMyTei. O01ee BpeMs, Heo0X0AUMOE sl TOro, 4YToObl POUTH
KaKoW -ubo MyTh, €CTh CyMMa BBINIOJIHEHUSI BCEX omnepauuii (padoT), mpuHaajIexalux JaHHOMY
nyTu. [IpoomKHUTENIBHOCTE BBIMOJIHEHHMST BCETO MPOEKTa 3aHMMaeT HambOosbluee Bpems. boree
JUIUTENbHBIE Ollepallii Ha3bIBAIOTCA KPUTHUYECKUMH.

Kpumuueckuii nymp — MakCUMaJbHbBIN 10 NMPOJOKUTEILHOCTH MOJHBIA MyTh B CeTH (B
cereBoil Monenu). PaboTel, nexampe Ha STOM IYTH, HAa3bIBAIOTCS KPUTHYECKUMH pPabOTaMH.
JUTUTETbHOCTh KPUTHUYECKOTO IYTH ONpeAessieT HaMMEHBIIY0 OOIIyI0 MPOAOKUTEILHOCTh padoT
[0 MPOEKTy B 1esnoM. Kak mpaBuiio, KpUTHYECKHE PadOThl COCTABIIAIOT HEOOJBIIYIO YacTh BCEX
paloT ceTH, HO UMEHHO OHM ONPEAEISIOT MPOJAOKUTEILHOCTh BBIOIHEHUSI KOMILJIEKCA B LIEJIOM.
JUTUTETHHOCTD BBITIOJIHEHHS BCETO MPOEKTA B LIEJIOM MOXET ObITh COKpAIleHa 3a CYET COKPALICHUS
JUINTENIBHOCTH  3aJlad, JIeXKalIMX Ha KpUTHdeckoM myTH. COOTBETCTBEHHO, Jro0as 3aJepikka
BBINIOJTHEHUS 33/1a4 KPUTUYECKOTO IYTH MIOBJICYET YBEIMUEHHUE JUTUTEIbHOCTH ITPOEKTA.

CymecTByIOT Takke paboThl ¢ OY€Hb MAJIEHBKUMH pe3epBaMH BpeMeHH. OHHU SBISIOTCS
CYOKpPUTHYECKHMHU U Ha HUX HY>KHO OOpaIiaTh CTOJIBKO K€ BHUMAHUS, CKOJIbKO U Ha KPUTHUECKUE
paboTHI.

1. kaxxnoM rpade HalaeTcs, Mo KpaiHel Mepe, OJMH KPUTHICCKUH MyTh. J{7s TOro 4TOO0BI
HailTh  oOUIyl0  MPOAOKUTEIBHOCTb  BBIIOJHEHHUS  IPOEKTa,  HYXHO  ONpPEIeNIUTb
MIPOIOJDKUTEIBHOCTh KPUTHUECKOTo MyTH. B OoipmmHCTBE TpadoB HIACHTU(DUIIUPOBATH BCE
uaylye CKBO3b Ipad MyTH, YTOOBI BBIABUTH CpPEeIM HUX TOT, KOTOPBIA 3aHMMaeT HauOoibliee
BpeMs, JOCTaTOYHO TpyAHO. Jljig omnpeneneHuss KPUTUYECKOrOo IIyTH HCHOJIb3yeTCs METOA
KPUTHYECKOT'O ITyTH.



Meton kputnueckoro mytu (MKII) — siBisieTcss OCHOBHBIM MaTeMaTHUYE€CKUM CPEACTBOM JIIsI
BBIYMCJICHHS PAaHHUX U TIO3JJHUX HAayaJ U OKOHYAHUU paboT U pe3epBOB BPEMEHHU.
CyuiecTByeT /1Ba BO3MOXXHBIX METO/1a, TO3BOJISIONINX OTCIAEAUTH IBUKEHUE BPEMEHU B

rpade:

2. Omnpenenenue Ut KaXI0M onepanii Hanbosee paHHUX CPOKOB Havyajia U OKOHYAHHUS
€€ BBIIIOJITHCHUS.

3. OmnpeneneHne st KaXKI0T0 COOBITHS HanOOJIee PaHHEr0 CPOKa ero HACTYIUICHHS.

BTopoii MeTo MpUMEHNM TOJIBKO B CTy4ae CTPEIIOYHBIX IpadoB.

JIroObie 3aMeIeHns Ha KPUTUYECKOM ITyTH MPUBEIYT K 3aJIeP’KKE CPOKA BHITIOJTHEHHS BCETO
npoekra. Mexay TeM s HEKPUTHYECKHX MyTEH MOYKHO JIONMYCTUTh HEKOTOPBIE 3aJECPKKUA MPHU
BBITIOJTHEHUH COCTAaBIISIONIUX WX OMepanuil UM MepecMOTpeTh TpaduK UX BBHINOTHEHHs. 3arac
BPEMEHU, KOTOPBII CYIIECTBYET B CXEME MPOEKTA, Ha3bIBACTCS PE3€PBOM BPEMEHU.

Pa3nnuaroT HECKOIBKO BUIOB PE3€PBOB BPEMEHH, BOSHUKAIOIIUX 0] BIUSHUEM Pa3IMYHbIX
BO3JEHCTBUI, KOTOPBIE OKA3bIBAET 3aaC BPEMEHU HA CXEMY BBITIOJIHEHHUS MPOEKTA.

OOmuM pe3epBOM Ha3bIBaeTCs KOJIMYECTBO BPEMEHHU, HAa KOTOPOE MOXKHO YBEIHUUTH
MPOAOJDKUATEIIBHOCTD ONEpPAllid B PE3YyJIbTaTE MPOJJIEHUS CPOKA €€ BBIITOJIHEHUS WM MEPECMOTpaA
IJ1aHa, HE BIMSIIOLIETO HA MPOJOJIKUTEIbHOCTD BBIMIOJHEHUS TPOEKTA B LIETIOM.

CBOOOJHBIM pE3epBOM BPEMEHH HA3BIBACTCS KOJIMYECTBO BPEMEHH, Ha KOTOPOE MOXKHO
YBEIIMYUTh MPOJOJDKUTENBHOCTh ONEpaliy B PE3yJIbTATE MPOJJIEHUS CPOKA €€ BBINOJHEHUS WU
MepecMoTpa ITUIaHA, HE OKAa3bIBAIOIIETO0 BO3JICUCTBHS Ha HamOOJee pPaHHUU CPOK BBITOJTHEHUS
0001 TOCTIEYIOIICH OTepaIuy.

WNHorna ucnons3yroT TpeTuil BUJ, TaK Ha3bIBAE€Mbli HE3aBUCUMBIN pe3epB BpeMeHu. OH He
OKa3bIBAET HUKAKOI'O BIUSHMS Ha MPEIIIECTBYIOLIME WIHM MOCIEAYIOIIHNE ONepaliu.

Jnisa nro60¥ onepanyu (paboThl)

OO6mmii pezepB Bpemenn = LET okonuanus - EET Hauana - [IpogomkuTenbHOCTD,

a TaKkxKe

CpoOoanbIii pezepB BpeMenn = EET oxonvanus - EET navana — [TpogonKuTe IbHOCTD

u

HeszaBucumeiii pezepB Bpemenu = EET okonuanus - LET nHavana - [IpogomkuTenbHOCTS.

WNuorna OviBaeT mosie3Ho m300pa3uTh HA Tpade MMEIONIUNCS B HAIMYUHU PE3EPB BPEMCHH,
0COOEHHO €CIY TUTaH BBITIOTHEHUS Olepalnii He0OX0IMMO MepecMoTpeTh. B 3ToM ciyuae oHUM U3
BO3MOXXHBIX METOJIOB SIBJsCTCS rpaduk (nmuarpamma) [anTra.

CereBoil rpad oTpakaeT JOTHUECKYIO IIOCJIEJOBATEIbHOCTh BBITIOJHEHHUS —OIEpallyii,
BXOJSIIMX B MOpOeKT. Jlo CcUX MOp MpW aHaJU3€ Mbl HE MPUHUMAIM BO BHUMAaHHE U HE
paccMaTpuBaiM KOHKPETHO KakKue-TMOO OorpaHudeHus Ha oOecmedeHue pecypcamu. Mcxomnbrit
KaJICHJIApHBIA TIJIaH BBIMOJHEHUSI OMEpalduii COCTABJISUICS MPU YCIOBUHU, UYTO BCE HEOOXOIMMBIE
pecypcehl UMEIOTCS B IOCTATOYHOM KojudecTBe. OQHAKO Takasl CUTyalMs UMEET MECTO JAJEeKO He
BCerJa, a €CIM JTO TakK, TO MHCIOJIb30BAHHUE PECYpPCOB B COOTBETCTBUM C MOTPEOHOCTSIMH,
YKa3aHHBIMH B KAJICHJAPHOM ILJIAHE, MOKET 0Ka3aThCsl HEAKOHOMUYHBIM.

Ozpanuuenusa na pecypcel. llpu TnaHUPOBAHMM HEOOXOAMMO YUMUTHIBATH HEU30EKHYIO
OTPaHUYEHHOCThH PECYPCOB MO HECKOIBKUM (haKTOpaM.

Obopyoosanue. Y HEKOTOPBHIX MAIIUH MOTYT OBITh HE TaKHE TEXHOJOTUYCCKHE
BO3MOKHOCTH JJI1 KOHKPETHBIX ONEpalMi, Kak y ApyruxX. MOTYT CTaBUTHCS JIONOJHHUTEIbHbIE
TpeOOBaHUS MO X OOCTYKUBAHUIO (TEXHUYECKON dKCILTyaTaruu). MokeT moTpedoBaThCsi KaKOe-To
BpEMsI Ha MEePEOCHAIICHUE U TIEpeHaNaIKy KaKuX-HUOYIb CTAHKOB ISl KOHKPETHBIX OTEpalni.

JI100u. JIrogu MOTYT OTCYTCTBOBATh Ha pabOTe HE TOJIBKO B CBSI3M C TUIAHOBBIMU OTITYCKaMHU
U TOCYJIapCTBEHHBIMHU Ipa3JHUKaMH, HO W, HAINpPUMEp, B CBA3M C MPOXOKICHHUEM KYypCOB
noBeIeHUS kBaupukanuu. O4eHb OBl XOTEIOCh UMETh YHHBEPCATIOB, CHOCOOHBIX TOJTHOCTHIO
3aMEHATH JPYT Apyra, HO Takue — OOJbIIas PeIKOCTb.

Mamepuanvi. MoryT ObITh OOJBIIME 33JCPKKH B IMOCTAaBKaX HEKOTOPHIX MaTEpHAJIOB;
BO3MO>KHBI M IPYTHE MPOOIEMBI.

Metoa cocTaBieHHs KaJCHIApHOTO TUIaHa C y4eTOM O0eCHeueHHs] pecypcaMH 3aBUCHUT OT
KOHKPETHBIX LEJIEH JIUIL, OCYIIECTBIAIOMIMNX KOHTPOJIb 32 X0JI0M BBINOJIHEHUS npoekta. Hanpumep,
BOIIPOCOM TIEPBOCTEIICHHON Ba)KHOCTU MOKET OKAa3aThCSl 3aBEPILICHUE MPOCKTa K OMPEACIICHHOMY



CpPOKYy OE€30THOCHUTENBHO K 3aTpaTaM pecypcoB - TaKHe IUIaHbl OrpaHUYEeHbl BO BpeMeHu. U,
HAaO00OPOT, B YCIOBHAX OrPAaHMYCHHOCTH B JCHEXKHBIX CpPEACTBAX Ha BBIOJHEHHE IPOCKTA
OTBOJUTCS ONPEEICHHOE KOINYECTBO PECYPCOB, TOT/Ia KaK CPOK BBHITIOJHEHHsI HE MPUHUMAETCS B
pacuer — TakMe IUIaHBl OTPAHMYEHBI MO pecypcaM. B 1aHHOM KOHTEKCTE K pecypcaM MOKHO
OTHECTH pabouyro CHIly, 000pyI0BaHHE, ChIpbe, JCHEKHBIE CPEACTBA, TPOU3BOICTBEHHBIE TIOMIA/IN
U T.1.

Ilepen TeM Kak TPUCTYNUTh K BBIMOJHEHUIO MPOEKTa, YIPABISIOMUN IOHKEH YETKO
copMyIMpOBaTh KPUTEPHil, B COOTBETCTBUU C KOTOPHIM OYAET OCYUIECTBIATHCS paclpeaeiieHue
pecypcoB. B kauecTBe Takoro KpuTepusi MOXKHO BbIOpaTh:

1. MakcuManabHOE MCIIONb30BaHUE pecypcoB. OLEHUTh MCIOJIB30BaHUE PECYPCOB MOKHO
gyepe3 cooTBeTcTBYIOUM Kodpduiment: Kosapduument ucnonp3oBanus = OOiiee KOJIUYECTBO
UCTIONIBb3YeMBIX pecypcoB / O0Iiee KOJTMUECTBO HATMYHBIX PECYPCOB.

2. MUHUMH3ALIMIO MaKCUMAIIbHBIX TOTPEOHOCTEH B pecypcax.

3. MuHuMH3aIMI0 MaKCUMaIbHBIX U3MEHEHUH ToTpedHOCTeH B pecypcax. Kpome
HA3BaHHBIX, CYIIECTBYET U MHOXKECTBO JIPYTHX KPUTEPHUEB.

CymecTByeT Takke ¢ MHOXECTBO BO3MOXKHBIX METOJIOB  PEUICHHS MPOOIEMBI
pacmpesieNieHusi pecypcoB, TaKUX, KaK HallpuUMep, SBPUCTHUECKHUE METOIbl, METO/AbI JTUHEHHOrO U
APYTrUX BUJIOB MAaTEeMaTHYECKOTO MPOTPaMMHPOBAHUS, PEaTH3yeMbIX OOBIYHO B Pa3HOOOpPA3HBIX
MPOrpaMMHBIX MpoAyKTax. JlJis mpaKTUYeCKOTo HCIOIb30BaHMs U TOHUMaHUSI MPUHIIUIIOB PabOThI
CTaHAAPTHBIX MPOTPpaMM TI0 YINPABICHUIO MPOEKTAMU PACCMOTPHUM OAMH W3 TPOCTEHIINX
aJIITOPUTMOB, B KOTOPOM HCIIOJIB3YIOTCS TPaQUKU PECypCOB U «METOJ POO U OIIHUOOK.

I'pagpuxu pecypcos. Ecam o6miast moTpeOHOCT, B HEKOTOPOM pecypce OIpeaesseTcs Ha
OCHOBE TIOCTOSIHHBIX MHTEPBAJIOB, HANpUMEp, 32 OJAMH JCHb WU 3a OJHY HEIEN0, TO MOXXHO
MOCTPOUTH Tpaduk pecypca.

Pecypchl, TpeOyemble [Uisl OCYIIECTBICHHUS KaX0i pabOThl, CKIAIBIBAIOTCS IO BCEM
paboTaM, BBIMIOJIHSEMBIM OJHOBPEMEHHO, B MPEIIOIOKEHUHU, YTO KaKaas paboTa HAauWHAETCS B
HaumbOosee paHHUU CpPOK ee BhIMONHEHUsA. Kak crmemyeT W3 MpHBEACHHOTO rpaduka, WHOTAA
MOTPEOHOCTH B paboueil cuiie IPEBBIIIAIOT €€ HAIMYUE, HO B TO XK€ BpeMs 0011ee YnCiI0 TpeOyeMbIX
YeJI0BEKO-4aCOB HE MPEBOCXOIUT UX HAIUYHOTO KOJIMYECTBA.

Ecnun motpeOHOCTH B pecypce mpeBbIcHia €ro JUMHUT, HE0O0X0AUMO JIMOO BIOKHUTH B TIPOEKT
JIOTIOJTHUTENBHOE KOJMYECTBO pecypca, JIMOO MepecMOTPeTh KaJeHJApHBIM TIaH BBITOJIHEHUS
orepauuii. MHOr/Ia B TakWX CHUTyalMsiX HEOOXOMUMO 3a/€p’KaTh CPOK BBIMOJHEHHS MPOCKTA.
Hecmotpss Ha TO, 4YTO HEKOTOphIE ONEpalMy IPOEKTa HE MMEIOT SBHON JOTHYECKOU
MOCJIEIOBATEIBbHOM  B3aUMOCBS3HM, OJHOBPEMEHHOE WX BBIIIOJHEHHWE YacTO OKAa3bIBACTCA
HEBO3MOXKHBIM BCJIEJICTBUE OTpPaHMYEHHUIl Ha pecypchl. DTO OTpaHMYEHHUE MOXKHO OTPa3UTh Ha
rpaduke pecypca, €Ciy MPOBECTH JHUHUIO, COOTBETCTBYIOIIYIO HAJMYHOMY KOJHYECTBY IAHHOTO
pecypca. Takoii mpuem Mo3BOJIHUT HE TUIAHUPOBATH BBHIMOJIHEHNE ONMPEIEICHHBIX ONepaluii Ha OJUH
U TOT XK€ JICHb.

IMopsinok BHINOJHEHUS NMPAKTHYECKO padoThI:

1. CocrtaBuTh ceTeBoi rpaduK pa3pabOTKH MPOEKTA.

2. CocTaBuTh KaJeHJAPHBIN IIJIaH.

IpakTnueckas padora Ne2l. [lpumeps! ynpasiaenus npoekrtamu UC.

Llesb: paccMOTpeTh IPUMEPHI YIIPaBJICHUS IPOESKTaMHU.

KpaTkne Teopernyeckue cBeeHHs

Ynpaenenue cmoumocmoio npoexma

I'maBHOI 3amayeil ympaBiieHUsI CTOMMOCTBIO (3aTpaTamMH) MPOEKTa SBISETCS CTOMMOCTHOM
aHanu3. [IoTpeOHOCTh B CTOMMOCTHOM aHaJIM3€ NMPOEKTa BO3HUKAET Ha BCEX €ro craiusx. s storo
IIPUBJIEKAETCSA CHCTEMA TEXHUKO-IKOHOMHUYECKUX MOKa3aTesIel U COOTBETCTBYIOLINE METOUYECKHE
npaBuia. CTOMMOCTHOM aHamM3 MpOeKTa MPEeANoiaraeT COIMOCTABJICHUE ClIaraeMblX 3aTpaT U
pe3ynbraToB. [IpakTuyeckas npobieMa COCTOMT B TOM, YTO OTHECTH K 3aTpaTaMm M pe3yJsibTaTaM U
KaK BBIYUCIIUTb.



MeToapl CTOMMOCTHOTO aHaliu3a IMPOEKTOB JENST Ha CTaTHYeCKHe M JWHaMudeckue. B
MEPBOM ClIydae TOKa3aTeld PacXoJOB M JIOXOJOB 3a pa3HbIC WHTEPBAIBI BPEMCHH TPUBOIAT K
CyMMapHOMY TIOKa3aTelo, BO BTOPOM — aHATTU3UPYIOT JEHEKHbIE BpEMEHHbBIE MTOTOKH.

CTOMMOCTHOW aHAJM3 TMPOEKTa 3aHUMAeT BEAYIIYIO POJb CPEAM OCTAIBHBIX BHUJIOB
MPOEKTHOTO aHajiH3a: TEXHUYECKOTO, KOMMEPUECKOTO, HKOJOIMYECKOTO, OpraHH3aI[IOHHOTO,
COIMATHHOTO, YKOHOMHYECKOTO, TaK KaK CIYXKUT 0a30 IS MPUHSITHS YIIPABICHYECKUX PEIICHUN
Ha Bcex (pazax KU3HEHHOTO IIUKJIA MPOEKTAa.

1. mporeccam ynpaBiieHUsI CTOUMOCTBIO oTHOCsTCs: 1. [ImanupoBanue pecypcos.

2. OneHka 3arpar.

3. CocraByieHne OroKeTA.

4. KoHTpoJib 3aTpar.

1. TLmanupoBaHuE pecypcoB.

JlaHHBIN TIpollecC BKIIOYACT OMpeJesieHne TepedHs pecypcoB (JMIojel, MaTrepHalios,
obopyoBaHus), TpeOyeMbIX JUIsi BBHIMOTHCHHS pPabOT TPOEKTa, a TaKkKe WX KOJUYeCTBa
(BBIp@XXEHHOTO B (DM3MYECKUX EAMHMIIAX ISl PACXOJHBIX MaTEepHalOB U uej/dacax Ui JIFOJCKHX
pecypcoB).

Bxoouvie mamepuanst 011 n1AGHUPOBAHUA PecypPCO8

1. Crpykrypa pabor.

2. ApxuBHas U cTaTUCTHYECKas WH(OpMAILIUSL.

3. HWudopmamms o ToM, Kakue pecypchl M B KAKOM KOJUYECTBE TPEOOBAIHCH B MPOILIOM
JUTSL CXOXKUX MTPOEKTOB.

1. Csox conepxkanusi npoekrta. [lyn pecypcoB — 3TO COBOKYITHOCTH JIFOACKUX M MPOYUX
PECYPCOB, HMEIOIIMXCS B PACHOPSHDKEHUHM KOMITAHWH, KOTOpbIE MOXHO HCIOJB30BaTh  JUIsS
obecrniedeHust pabOT TaHHOTO MPOEKTA.

2. AnQMuHHCTpaTHBHBIE mporuenypbl. Ha »odTame mnmaHHUpOBaHUS PECYPCOB  JIOJKHBI
MPUHUMATHCS BO BHUMAaHUS TaKue OWM3HEC-TIPOILCAYpPhl KOMIIAHWH, KaK HaeM IepcoHalla WM
MaTepuaIbHO-TEXHUYECKOE CHa0KEeHHUE.

3. HWHCTpyMEHTBI U METOJIBI, UCTIONIB3yEMbIC TIPH TUTAHUPOBAHUH PECYPCOB

4. 3axirodeHue SKCIepToB. B kauecTBe SKCIIEPTOB MOTYT MPUBIEKATHCS KaK CIyKallue
KOMIIaHUH, TaK U BHEITHHE KOHCYJILTAHTHI.

5. MWpentuduxanus anprepHatuB. MHOTHE pecypchl B TOH WM MHOW CTENEHH SBISIOTCS
B3aMMO3aMEHSIEMBIMU. [109TOMY CTOWT MpeayCMOTPETh 3alacHbIe BApPHAHTHI NPH TUIAHUPOBAHUHU
KPUTHYECKH BaKHBIX I TPOEKTa PECYPCOB.

Buoixoonvie mamepuanvl npoyecca nianupoeanus pecypcos

1. TlorpebHocTu B pecypcax. BwIxomom mpoliecca MIaHUPOBAHUS PECYpPCOB SBISIETCA
nH(pOpPMAIIHS O TOM, CKOJBKO €JMHHUI] PECYPCOB M KaKHX BHJIOB TPEOYyeTCs NSl BBITIOJTHEHHS padoT,
COOTBETCTBYIOIINX Kakaomy u3 y310B WBS. B nanbHeliem 3Tu pecypchl OyAyT IpeaoCcTaBICHbBI
MPOEKTY B pe3yJIbTaTe HaliMa NepCcoHalla WIH B pe3yJibTaTe MPUoOpeTeHUs TPEOYyEMBIX TPOJTYKTOB U
YCIIyT Ha COOTBETCTBYIOIIEM PBIHKE.

2. JlaHHBIA TIpOIECC BKIIIOYAET B ceOs MPUONM3UTENHHYIO OICHKY 3aTpaT Ha PecypcHl,
KOTOpBIe MOTPEeOYIOTCS sl BBIMIOJHEHHsI MPOEKTa, U pacHpeleieHHe 3THUX 3aTpaT BO BpPEMEHH.
CrnemyeT oTIM4aTh OICHKY 3aTpaT OT OMNpeAeNieHUs KOHTPAkTHOW IeHbl. OIeHKa 3arpar — 3TO
OLICHKAa M3/EPKEK, KOTOPBIX MOTpeOyeT OT KOMITAHUU-UCTIOIHHUTENS CO3JaHHE MPOJIYKTa WU
MIPEIOCTABIICHUE YCIIYTH 3aKka3unuKy. OmpesiesieHne MeHbl KOHTPaKTa — 3TO OU3HEC-PEIICHUE O TOM,
Kakol CYeT BBICTaBUTh 3aKa3yuKy. 3Jech MPUHUMAETCSs BO BHHMAaHHE HE TOJBKO YpPOBEHb
COOCTBEHHBIX M3/ICPKEK, HO U KOHBIOKTYpa PBIHKA, YHUKAILHOCTD MPOYKTA WU YCIYTH H T.]I.

Bxoouvie mamepuanst onsa npouecca oyenku zampam

1. WBS (Crpykrypa pa6ot). HomxHa ObITh TPOBEICHA OLIEHKA 3aTpaT JJisl Bcex padoT,
OTpe/IeNICHHBIX Ha MPeAbIAYIINX IIarax, T.e. A7 Bcex y3noB WBS.

2. TlorpebHOCTH B pecypcax.

3. Tapuds! u neHsl 3a eAMHUILY KaxkI0T0 pecypca. CTOMMOCTB OJJHOTO Yell./gaca
KOHKPETHOTO CIEIHAIINCTA, CTOMMOCTh OJTHOM TOHHBI IIEMEHTA U T.II.



4. OmueHKH MPOJOKUTENbHOCTEN padoT. Eciu k pabote mpumnucaH HEKOTOPHIH pecypc Ha
BCE BpEMs €€ BBINOJIHEHHS, TO 4eM OoJiblie OyJIeT MpOJOJIKUTENBHOCTh JAaHHOW pPalbOThI, TEM
OosbIlie OyJeT Harpy3Ka Ha pecypc, a 3HaYHT U CBA3aHHBIE C TUM 3aTpPaThl.

5. ApxuBHas u cratuctTuueckas uHpopMmaius. CyliecTBYIOT CIELHaIN3UpPOBAHHbIE Oa3bl
JAHHBIX 110 3aTpaTaM Ha MPOEKTHI Pa3HBIX TUIIOB, 0(OPMIICHHBIE B BUE KOMMEPUYECKUX MPOTYKTOB,
a TaKKe pa3HOoOOpa3Hasi HOpMAaTHUBHAs JJOKYMEHTAIHS.

6. Ilnan cueroB. 3aTpaThl MO MPOEKTY OTPAKAIOTCS HA CUETE B [JIaHE CYETOB, IPUHATOM B
OpraHM3aIyH.

Hucmpymenmol u memoosl 011 npoyecca OyeHKu 3ampam

OneHky 1o mpoeKkTaM-aHajloraM. AHaJIOTOBbIE OLIEHKHM, MHAU€ Ha3bIBa€Mbl€ OLIEHKAMHU
CBEpXY BHH3, IPEATNOIAraioT, 4YTO B KauecTBe 0a3uca UCTONb3yIOTCs (aKTHIECKUE 3aTPATHI 110 YKE
BBITIOJTHEHHOMY CXO0’KE€MY MPOEKTY. Takoil MeTo1 4acTo UCIONb3yeTCs JUIsl OLIEHKU OOIIMX 3aTpat
IO TIPOEKTY B YCIOBUSIX HEJOCTaTKa MOIpoOHON nHpOopMaluu (Hanpumep, Ha paHHUX CTaAMSIX
IIPOEKTA).

[TapameTpuueckoe  MOJENMpOBaHHME.  IJTOT  METOJ  MpeArojaraeT  MOCTPOSHHE
MAaTeMaTUYECKOM MOJENIH, OTPaXXarollel HEKOTOpPbIE XapaKTEPUCTHUKHU MpOEKTa. Takue MOIEenu
MOTYT OBITh KaK CpPaBHUTEIBHO TMPOCTHIMH, TaK U YPE3BBIYAWHO CIOXKHBIMU. TOYHOCTH MeToJa
TaK)Ke BapbUPYyeTCs B IIMPOKHUX Ipenenax. Hawmydme pe3ynbTratbl MOTYT OBITh MOJTYYEHBI, €CIIH
MoJieTlb OblJJa TIOCTPOEHAa Ha OCHOBE JIOCTOBEpPHBIX ApPXMBHBIX JIaHHBIX, MapaMeTpbl MPOEKTa
MOJAIOTCS KOJIMYECTBEHHOW OLEHKE M MOJENb SABJISETCS MaclTabupyeMoil (T.e. OJMHAKOBO
X0opoIo paboTaeT Kak AJisi O0NbIINX, TaK U AJIS MAJbIX IPOEKTOB).

OueHkl CHU3Y BBEpX. OJTa TEXHUKA MpENINoyaraeT OIEHKY 3aTpaT CcHayajga JJis
MIPOMEKYTOUHBIX MPOAYKTOB CAMOTO HIYKHETO YPOBHS, a 3aTEM BBIYHCICHHE UTOTOBBIX 3aTpaT s
IIPOJYKTOB 00Jie€ BBICOKUX YPOBHEH.

[TporpamMMHBbIe cpencTBa. 3ajadya OLIEHKH 3aTpaT MO BOBJICYEHHBIM pecypcaM TPaIUIOHHO
MOJJIEKUT aBTOMATU3ALMK, U COOTBETCTBYIOIIMM OJIOK peaan3oBaH B TOM WM WHOM CTENEHU BO
BCEX MPOTPAaMMHBIX MPOIYKTaX MO YIPABICHUIO MPOEKTAMHU.

Buvixoonvie mamepuanwvt 0nsa npoyecca ouenKku 3ampam

1. Ouenku 3aTpat. PaccunThiBatoTCs Mo Kax a0l padoTe, a MOTOM CyMMHUPYIOTCS B
COOTBETCTBHH C y31amu WBS.

2. BcrnomorarensHble Marepuanbl. Crola BXOAMT OIMCaHUE MPHUHATHIX JIOMYIIEHHH,
OLICHKH TOYHOCTH BBIMOJHEHHBIX pacueToB (Hampumep, 10.000$ mmoc/munyc 10%) u t.a. [lnan
ynpaBneHus 3atparamu. [lnan, onpeaenstonuii NOpsSAOK NSHCTBHUI Ha cy4ail oOOHapy>KeHHUS B X0Je
BBINIOJTHEHUSI TIPOEKTa OTKJIOHEHMH 10 3aTpaTaM U pEerjJaMeHTHUPYIOIINMK BHECEHHWE W3MEHEHUH B
OIOJDKET MPOEKTA.

Cocmaenenue 0100>cema npoekma

[Ton OromkeTroM mpoekTta Mbl OyJeM MOHMMATh OOIIYI0 CyMMy 3aTpaT IO MPOEKTY H
pacnpezielieHue 3TUX 3aTpaT BO BPEMEHM Ha NPOTSHKEHWH BCETO >KM3HEHHOI'O IIMKJIA MPOEKTA C
paz0ouBKoi o 6;10kam paboT (y3mam WBS).

Bxoonvie mamepuanwvt ona cocmaesnenusn 6100x3cema npoekma

1. Ouenkwu 3aTpar.

2. TI'padux npoexta. I'paduk mpoekra onpenenseT CpOKH Havasa/3aBepIICHUs] KaXI0W U3
paboT mpoekTa, a 3HAYUT U OTYETHBINM THepuoj (Hemenro, Mecsll, KBapTaa), Ha KOTOPBIM clemyeT
OTHECTH 3aTPaThl IO BBIMOJIHEHHIO 3TOH paboThl. Kak mpaBuiio, genaercs JOMymIeHHe, YTO 3aTPaThl
pacnpeensoTcss paBHOMEPHO Ha BECh MEPHOJ BBINMOIHEHUST paboThl. OHAKO ClelyeT YUUTHIBATh
kak BapuaHT 100% npenomiatel, Tak U BapUaHT OIUIATHI [10CJIE 3aBEPIICHUs padoT.

Ynpaenenue puckamu npoexma

[TprunHOM BO3HUKHOBEHHUS PUCKOB SBIISIIOTCS HEOMPEICIEHHOCTH, CYIIECTBYIOIIUE B
KOKIOM MpoekTe. Pucku MOryT OBITh ‘“‘U3BECTHBIC - TE, KOTOPHIC OIPEICICHBI, OICHEHBI, IS
KOTOPBIX BO3MOXKHO IJIaHMpOBaHHE. Pucku “Hen3BecTHbIE” — T€, KOTOPHIE HE HICHTHU(PUIIMPOBAHBI
U HC MOT'yT OBITH CIIPOTrHO3UPOBAHEIL. Xotd CHCIII/I(l)I/I‘-IeCKI/Ie PUCKH 1 YyCIOBUA UX BO3HUKHOBCHUSA
HE ONpEJENICHbI, MEHEeXKEPHI MPOEKTa 3HAIOT, UCXOJS U3 MPOIUIOTO OMbITa, YTO OOJBIIYIO YacTh
PUCKOB MOKHO NIPCABUACTD.



Peanu3syst nmpoekThbl, UMEIOIIME BBICOKYIO CTEIEHb HEONPEIEICHHOCTH B TaKMX JJIEMEHTAX,
KaK LEJIM U TEXHOJOTMU HX JOCTH)KEHHS MHOTME KOMIIAHMU YZAENSAI0T BHUMaHHE pa3padOTKe U
IIPUMEHEHNIO KOPIOPATUBHBIX METOJIOB YIIPABJICHUS PUCKaMH. J[aHHBIE METOIbI YYHTBHIBAIOT Kak
crnienu(uKy MPOEKTOB, TaK M KOPIIOPATUBHBIX METOJIOB YIIPABIICHHUS.

Awmepukanckuii Muctutyt ynpaBienus npoektamu (PMI), paspabGarteiBaronmii  u
nyONMKYIOMMKA CTaHJapThl B OONACTH YHpaBICHUS MPOSKTaMH, 3HAYMTENHFHO mepepabdoTat
paszenbl, perjJaMeHTHPYIOIIME Mpouenyphl ymnpaBieHus puckamu. B HoBoil Bepcun PMBOK
ONMCAaHbI ECTh IPOLELYP YIIPABICHUS PUCKAMU.

VYnpaBieHue puckaMu — 3TO IIPOLECCHI, CBA3aHHBIE ¢ UACHTU(PHUKAIMEH, aHATTM30M PUCKOB U
IIPUHATUEM PEIICHUH, KOTOPBIE BKJIIOYAIOT MAKCHUMHM3ALHIO IOJOKUTEIBHBIX M MWHUMHU3ALNIO
OTPULIATENIBHBIX MOCIEACTBUI HACTYIUIEHUS PUCKOBBIX coObITHl. Ilponecc ynpaBieHus puckamu
MPOEKTa 0OBIYHO BKIIOYAET BBIITOJHEHNE CIIEAYIONINX MPOLEAYP:

1. IlnaHupoBaHHe ynpaBIeHUS pUCKAMH — BBIOOD MOJIXO0B U MJIAHUPOBAaHUE
NEATENBHOCTH 110 YIIPABJICHUIO PUCKAMU ITPOEKTA.

2. Wnentudukanys puckoB — ONpeAeIeHUe PUCKOB, CIOCOOHBIX MOBIMUATH HA MIPOEKT, U
JNOKYMEHTUPOBAHUE UX XaPAKTEPUCTHK.

3. KauecTBeHHass OIEHKAa PHCKOB — KaueCTBEHHBIM AaHAIU3 PHUCKOB W YCIOBUH UX
BO3HMKHOBEHHS C LIEIIBIO ONPEACIICHNs X BIUSHUS HA YCIIEX IPOEKTA.

4. KosnyecTBeHHas OLEHKA — KOJIMYECTBEHHBIM aHAIN3 BEPOATHOCTH BOZHUKHOBEHUS U
BIIMSIHUSI IIOCIIEACTBUM PUCKOB Ha ITPOEKT.

5. IlmanupoBaHue pearupoBaHMs Ha PHUCKHM — ONPENEIICHHE MPOLEIYyp M METOJOB IIO
0Ca0JICHUIO OTPUIATEIBHBIX TOCIEICTBUNA PUCKOBBIX COOBITHH M HCIOJIB30BAHUIO BO3MOXKHBIX
IIPEUMYLIECTB.

6. MOHUTOPUHI ¥ KOHTPOJb PUCKOB — MOHMTOPUHI PUCKOB, OIPEIEICHHUE OCTAIOLIUXCS
PHCKOB, BBIIOJIHEHHE IUIaHA YIIPABICHHUS PUCKaMU MIPOEKTa U OLIeHKA 3 (HEKTUBHOCTH J€HCTBUI 1O
MHUHHMM3ALIN PUCKOB.

Bce »tu mpouenyps! B3aMMOAECUCTBYIOT APYT C IPYrOM, a TAaKKe C JPYTMMH IIPOLEAYPaMH.
Kaxxnas nponeaypa BBIIOJIHSETCS, TI0 KpaliHEW Mepe, OJUH pa3 B KaKI0M mpoekre. Hecmotps Ha
TO, YTO MPOLEAYPBI, IPEICTABICHHBIE 31€Ch, PACCMATPUBAIOTCS KaK IUCKPETHBIE AIEMEHTHI C YETKO
ONpEIECICHHBIMA  XAPAKTEPUCTUKaMH, Ha IIPAaKTHKE OHM MOIYT 4YaCTU4YHO COBHNAAaTh U
B3aMMOJECIICTBOBATE.

[InanupoBaHue ynpaBlIeHUs PUCKaMHU — MPOLECC NMPUHATUS PEUICHUM IO NPUMEHEHHUIO U
IUTAHUPOBAHMIO YIIPABJICHUS PUCKAMHU UII KOHKPETHOTO MPOEKTAa. DTOT MPOLECC MOKET BKIHOYATH
B ce0s peleHusi 1Mo OpraHu3aliH, KaIpOBOMY OOECICUYEHHUIO MpOIEIyp YIpaBICHHS PUCKAMH
IIPOEKTa, BBIOOP NPEANOYTUTETBHON METOJOJIOTMH, WCTOYHMKOB JAHHBIX S WACHTH(QHUKALUU
pHUCKa, BPEMEHHOM MHTEpPBAJI JJI1 aHAIM3a CUTyallMu. Ba)KHO CIUIAaHMpPOBAThH YNPABICHUE PUCKAMHU,
aJIcKBaTHOE KaK YPOBHIO U TUIYy PUCKA, TaK U BaKHOCTU IIPOEKTA JJIs1 OpraHU3aluH.

VneHTudukanms pUCKOB ONpEAeNseT, KaKhe PHCKH CIIOCOOHBI TMOBJIHMATH HA TPOEKT, U
JOKYMEHTUPYET XapaKTePUCTHUKU ATUX PUCKOB. MaeHTu¢ukamus puckoB He OyneT 3pQeKTUBHOM,
€CJIM OHA He OYJIeT MPOBOJUTHCS PETYJISIPHO HA MPOTSHKEHUH pean3aliy MIPOEKTa.

WneHTudukanys pUCKOB [JOJDKHA IPUBJIEKaTh KaK MOXKHO OOJIbII€ yYaCTHUKOB!
MEHEJDKEPOB MPOEKTA, 3aKa34YNKOB, I10J1b30BATEIICH, HE3aBUCUMBIX CIIELUAIUCTOB.

WneHTndukanys pUCKOB — HTEpaAlMOHHBIN Ipolecc. BHauane uaeHTH(UKAUsS PHCKOB
MO>KET OBITH BBIIIOJHEHA YaCThI0O MEHEKEPOB NPOEKTa WJIM TPYIION aHAIMTHUKOB PUCKOB. Jlanee
UACHTUQUKAIMENH MOKET 3aHMMAaThCsl OCHOBHAs IpyIiia MeHeKepoB mpoekTa. /g popmupoBanus
OOBEKTUBHOW OILIGHKM B 3aBEpINAIONICN CTaguM Tpolecca MOTYT YYacTBOBATh HE3aBHCHUMBIC
CHeLUaInCThl. BO3MOXHOE pearupoBaHHMEe MOXXET OBbITh ONpEAeIeHO B TEUEHHE IMpolecca
UICHTHU(PHUKAIINNA PUCKOB.

KauecTBeHHast OIlCHKAa pUCKOB — TIPOLECC NPEICTABICHHUA KadyeCTBEHHOIO aHalln3a
UICHTU(QHUKAIIMA PUCKOB M OIPENEICHUS] PUCKOB, TpeOyrommx ObICTporo pearupoBaHus. Takas
OLIEHKA PHUCKOB ONpeAeseT CTeNeHb BAXHOCTH pUCKA M BBIOMpaeT CHoco0 pearupoBaHMSL.
JIOCTYITHOCTh CONPOBOYXAAOIIEH HH(GOPMAIMA TMOMOTAET JIerdye pPacCTaBUTh HPUOPUTETHI JUIS
pasHBIX KaTeropuili puckoB. KadecTBeHHas OLEHKA PUCKOB - TO OLIEHKA YCJIOBHH BO3HUKHOBEHUS
PUCKOB M OIpEICICHUE UX BO3JCHUCTBHUs Ha IPOEKT CTAaHAAPTHBIMU METOJAMU M CPEICTBAMH.



Vcnonb30BaHue 3THUX CPEACTB MOMOTAET YaCTHYHO M30€XkKaTh HEOINPEeIEHHOCTH, KOTOPhIE YacTo
BCTpPEUalOTCs B MpOEKTe. B TeueHume MKU3HEHHOro IMKJIA IPOEKTAa JIOJDKHA IPOUCXOAUTH
MIOCTOSIHHAS TIEPEOLIEHKA PUCKOB.

KonuuecTBeHHast OIEHKAa PHUCKOB OMNPEIEISIET BEPOATHOCTh BO3HUKHOBEHUS PHUCKOB H
BJIMSIHAE TIOCJIEACTBUN PUCKOB Ha MPOEKT, YTO MOMOTaeT IpyIIe yNpaBIeHUs NMPOEKTaMH BEPHO
NPUHUMATD pelIeHus 1 u30eratp HeomnpeneneHHocTeil. KoamuecTBeHHas OlleHKa PHCKOB MO3BOJISET
OIIPEEIIATh:

Bepoamnocms 0ocmusicenusn Koneunoii yenu npoekma

1. CreneHb BO3ACHCTBHS PUCKA HA MPOCKT M 00bEMBI HETIPESIBUICHHBIX 3aTPaT U
MaTepuaIoB, KOTOPbIE MOTYT MOHA00UTHCS.

2. Pucku, TpeOyromme CKOpEeHIero pearupoBaHus ¥ OOJIBIIETO BHUMAHHMS, & TAKXKE
BJIMSIHUE UX TIOCJIECTBUN HA MTPOEKT.

3. dakTHYECKHE 3aTPaThl, IpearonaraeéMble Cpoku OkoH4aHus. KonnuecTBeHHas
OLICHKA PUCKOB YacTO COIPOBOXKIAET KAYECTBEHHYIO

OIICHKY W Takke Tpedyer mporecc HISHTH(PUKAIMU pPHUCKOB. KomudecTBeHHas W
KaueCTBEHHAas! OLIEHKA PUCKOB MOT'YT MCIOJIb30BATHCS MO OTAEIBHOCTH WU BMECTE, B 3aBUCUMOCTH
OT pacrojiaraéMoro BpeMeHHU U Oro/keTa, HeOOXOJMMOCTH B KOJIMYECTBEHHOW MIIM KauyeCTBEHHOU
OLICHKE PUCKOB.

[InanupoBaHue pearupoBaHMsi Ha PUCKH — 3TO pa3padOTKa METOAOB U TEXHOJOTHMH
CHIDKEHHUSI OTPHUIATETILHOTO BO3JCHCTBUS PUCKOB Ha MpoeKkT. bepeT Ha ceOs OTBETCTBEHHOCTH 3a
3((PEeKTUBHOCTH 3alIUTHI MPOEKTa OT BO3JACUCTBHUS HA HEro puckoB. [lmaHupoBaHWe BKIIIOYAET B
ceOs uAeHTU(DUKALUIO W paclpeiesieHHe KaXJOoro pucka Mo Kareropusm. IdPeKkTHBHOCTH
pa3pabOTKu pearupoBaHMsl HPSIMO ONpPENENHT, OyAyT JM IOCIEACTBHUA BO3AECHCTBHUS pHUCKa Ha
MIPOEKT MOJIOKUTEIbHBIMU UM OTPULIATEIbHBIMHU.

CrpaTterust TUIaHUPOBAHMS pEarupoBaHUs JIODKHA COOTBETCTBOBATH THUIIAM PHUCKOB,
peHTa0eIBHOCTH PECYPCOB M BPEMEHHBIM MapameTpaM. Borpockl, o0cyk1aemMble BO BpeMs BCTped,
JIOJKHBI OBITH aJIEKBAaTHBI 33Ja4aM Ha Ka)kJIOM CTaJuM MIPOEKTa, U COTJIacOBaHbl CO BCEMH YJICHAMU
TpyOmbl MO YIPaBiCHHUIO MPOeKTOM. OOBIYHO TpeOyIOTCS HECKONbKO BapHUaHTOB CTpaTerui
pearupoBaHMs Ha PUCKHU.

MOHUTOPUHT M KOHTPOJb CIEIAT 3a UACHTU(UKAIMEH PUCKOB, OMPEAESIOT OCTaTOYHBIE
pPHUCKH, 00ECTIeYMBAIOT BBIIIOJHEHNE IUIaHA PUCKOB M OIIGHUBAIOT ero 3()()EeKTUBHOCTH C YYETOM
MOHWXEeHUsT pucka. [loka3atenn pUCKOB, CBSI3aHHBIE C OCYLIECTBICHHEM YCIIOBUW BBIITOJIHEHUS
T1aHa, QUKCHPYIOTCs. MOHUTOPUHT M KOHTPOJBb COIMPOBOXKIAET MPOIECC BHEAPEHHsS MPOEKTa B
KU3Hb.

KauecTBeHHBII  KOHTPOJIHh  BBIMOJIHCHUS  IPOCKTa  MPEAOCTABISICT  HH(OPMAIIHIO,
MTOMOTAIONIYI0 TPUHUMATh (P (GEKTUBHBIE PEIICHUs I IPEIOTBPAICHUS] BOSHUKHOBEHHUS PUCKOB.
Jlnist mpeocTaBiIeH s IOJTHON MHPOPMAIIMU O BBHITIOJHEHUH MIPOEKTa HEOOXOIMMO B3aUMOICHCTBHE
MEXKy BCEMHU MEHEHKEpaMHU IPOEKTa.

[{enpt0 MOHUTOPHUHTA U KOHTPOJIS SIBJIETCS BBISICHUTH, ObLIO JIH:

1. Cucrema pearnpoBaHus Ha PUCKH BHEJPEHA B COOTBETCTBUU C IIJIAHOM.

PearupoBanue 1ocTarodHo 3PPEKTUBHO UITU HEOOXOAUMBI H3MEHECHHSI.
Pucku n3aMeHWINCh MO CPAaBHEHUIO C MPEBITYIINM 3HAYCHUEM.
Hacrymienne BnusHUS pUCKOB.

HeoOxoaumbie Mepbl IPUHSTHL.

BOSIIGI/ICTBI/IG PHCKOB 0Ka3aJ10Ch 3aIUIAHUPOBAHHBIM WJIU SIBUJIOCH CIIYYalHBIM PE3YJIbTaTOM.

KonTponb MokeT moBiieys 3a co00i BHIOOP abTEPHATUBHBIX CTPATErHid, MPUHATHE
KOPPEKTHUB, NEPETJIAHUPOBKY MPOEKTA JJIsl JOCTHXKEHUS 0a30BOro miuaHa. Mexay MeHeKepaMu
MPOEKTa U TPYMIOH prcKa JOHKHO OBITh MOCTOSTHHOE B3aWMOIEUCTBHUE, TOKHBI (PUKCHPOBATHCS
BCE U3MCHEHUS U sBJICHUS. OTYETHI 110 BBIMOJTHEHUIO MMPOEKTA JOJKHBI (DOPMUPOBATHCS PETYIISPHO.

TIENERRN

Ynpaenenus npoekmamu ¢ Microsoft Project 2003



VYnpaBrneHue TpoOeKTaMU — CIOXKHBIE M 0O0beMHBIH mporecc. Celiuac Ha pBIHKE
MIPOTPAMMHOTO O0ECIICUEeHUS MPEJIaraeTcsi MHOKECTBO MAaKETOB JJIsl PEIICHUs 3a7ay yIpaBlICHUs
MIPOEKTaMHU.

VYnpaBieHnue NpoeKTaMu — CIOKHBIN, €eMKHIA ITPOIecC, BKIIFOYAIOIUI B ce0s MITaHUpOBaHHE,
pacmpejieieHne, yIpaBlieHHE BpeMeHeM, pecypcamu, (UHAHCAaMH W KadecTBOM. Bpems Taxxke
MOXHO OTHECTH K pecypcaM, HO 3TO YHHMKaJIbHBIM pecypc. Bbrl MokeTe HaWTH JIEHBIU, HAHATh
J0Jeil He cOCTaBUT OOJIBIIOTO TPyZa, HO BBl HUT/IE M HU 3a Kakue JACHbIM HE CMOXKETE KYNHUTh
JOTIOJHUTENbHOE BpeMs. lIpu ynpaBieHUM HPOEKTOM HYKHO YETKO OCO3HABaThb IPUOPUTETHI
JAHHOTO IPOEKTa W BOBpEMs MPUHHUMATh PEIICHUsA. Bbl MOKeTe NpUHATH B Kaue€CTBE KPUTEPHS
VIPaABJICHUSI TPOEKTOM OIOJKET MPOEKTa, CPOKU BBIMOJHEHHUS WM OOBEMBI HCIOIb3YEMBIX
pecypcoB. Eciu B mpoliecce BBINOJIIHEHUS TUIaHA ero OyAeT HeoOX0auMO KOPPEeKTUPOBATh, UCXOIS
U3 KpUTEpHUs yIPABJICHUS MPOEKTOM, Bbl YBEINYMBACTE CPOK BBINOJIHEHUS IPOEKTA, WU pasMep
Oro/KeTa, U CHIKAETe KaueCTBO BBIOJIHEHUS PadoT.

Pa3paboTka TmIaTeNnbHO NPOAYMAHHOTO IJIaHA HMMEET pelIalollee 3HauY€HUue Uil €ro
YCHEIIHOTO BBIMOMHEHUA. Takoil miaH MO3BOJSET COKOHOMHUTH BpeMs M JeHbru. s Ooree
yAOOHOrO YIpaBJIEHHS MPOEKTaMHM CTajld CO3[aBaThCsl pa3jIMUHbIE CHCTEMbI YIPaBICHUS
MIPOEKTaMHU.

Cucrema  ympaBleHHsS  MNPOSKTaMH  NPEACTaBIsIET  COOOW  CrenUan3UpOBaHHBIC
MPOrpaMMHBIE CPEJICTBA, JUIsI KOTOPBIX XapaKTepHO: HAJIMYUE OCHOBHBIX JJIEMEHTOB — paloT,
pecypcoB, Ha3Hau€HUNl pecypcoB padboTam; (HOpMHUpPOBAHHME MOJENIN pEaM3alliy MPOEKTa TAKUM
o0Opa3oM, 4TO Bce pabOThl B MPOEKTE OTPaXKAIOT TEXHOJOTUYECKYIO MOCIEAOBATEIbHOCTh HUX
BBIIIOJTHEHUSI C YYETOM HEPApXMUECKON CTPYKTYpbl pPAaOOT MpPOEKTa; HCIOJIb30BAaHUE METOAA
KPUTHYECKOTO IYyTU — OCHOBA METOJOB CETEBOIO IJAHUPOBAHUS W YNPABICHUS; UCIOJb30BaHUE
JUHENHON AuarpaMMbl (0OBIYHO JIMHENWHBIE TUarpaMMbl Ha3bIBAIOT AUarpaMMmon ['anTTa) u ap.

DTO MO3BOJIAET UCHOJIB30BaTh CHCTEMbI YIPABICHUS NPOEKTAMH ISl JTOCTHXKEHMSI TaKHX
LeNel, KaK MPOTHO3 TEXHHMKO - SKOHOMMYECKHX IOKa3aTesiell IMPOEKTOB, BBISBIECHUE NpOOJieM U
aHallu3 Croco0OB MX pa3pelieHusi, 00OCHOBAHUE YIPABISIOMIUX PEUICHUH U JOKYMEHTHPOBaHUE
MIPOTHO30B U PE3yJIbTATOB Pa0OT MPHU IOMOIIM SKPaHHBIX GopM W oTdyeroB. K Takum cucremam
yropaBlieHus mpoektamu otHocutcss MS Project.

[Tporpammuoe obecnieuenne MS Project aBTomaTu3upyeT MHOTHE U3 ATHX mpouenyp. C MS
Project MoxxHO:

1. IlpousBecTH mNpenBAPUTEIBHOE IUIAHUPOBAHHUE DSJIEMEHTOB BalIer0 IPOEKTa, 4YTO
MO3BOJIAET O0JIee TOUHO OLIEHUTH BPEMSI U PECYPChI, HEOOXOAUMBIE ISl BBITOJIHEHUS TIPOEKTA.

2. Konrtpoisb BeinoiaHeHus. KOHTponupyst BeIIIOJIHEHUE, BBl MOKETE TOYHO OLICHUTH
MIEPCIEKTUBY BBITOJTHEHUS IPOEKTA.

3. BroiaBnenue KOH(MIUKTOB. BBISABISAS KOH(IIMKTBI PECYypcOB Ha pPaHHHUX CTaausX, BBI
MO’KeTe IPUMEHUTh METOJ] CLIEHapHEB M Pa3pElIUTh CYIIECTBYIOMINE B TPOEKTE KOHMIUKTHI.

4. Buecenue u3MeHeHUH. BBl MoXkeTe BHOCUTh H3MEHEHHS B MPOJOJIKUTEIBHOCTD
pecypcoB, 3aauM U 3aTpaThl, © aBBTOMAaTUYECKH POU30UIET HACTPOMKA U OLIEHKA BCETO MPOEKTa B
LIEJIOM.

5. BrimonHenue npodeccHoHaNbHBIX OTYETOB. BBl MOXKeTe cOo3/laBaTh OTYETHI O CTaTyce
BAaILIEr0 IIPOEKTA, ITOMOraTh 4jeHaM KOMaHJbl BEPHO PACIOJIOKUTH IPUOPUTETHI 331a4 U IOMOYb
YIPaBIEHUIO MIPUHATH KBATU(DUIIMPOBAHHOE PELICHHE.

C ynydlIeHHBIM B3aMMOJIEWCTBHEM BHYTPHM paboOyeil TpymIbl ¢ MOMOUIbI0 KOPHIOPaTUBHON
CeTH WJIM C TOMOIIBIO0 AJIEKTPOHHOHN mouThl, MS Project Taxke AenaeT CBs3b M COTPYIHUYECTBO
CpeIu 4JEHOB KOMaHJbl HAMHOIO Oosiee Jerkod u Oojiee Mpou3BOAWUTENbHON. Bam He mpuuercs
nepeMeniaTbcsi U3 KabuHeTa B KaOMHET W JIOBOJUTH HH(OPMAIMIO MO MPOEKTY J0 KaXAOro
YYacTHHMKA MPOEKTa, OY/Ib TO U3MEHEHUSI W JOTIOITHEHUS IO TTPOEKTY.

MS Project — 3T0 oauH K3 Haubosee MOMYJSIPHBIX MHCTPYMEHTOB, KOTOPBIM IOJIb3YIOTCS
MUJUIMOHBI NoJIb30BaTened. OH MO3BOJIAET B 3HAYUTENBHON Mepe COKPAaTUTh 3aTpaThl BpEMEHU Ha
IUTAHUPOBAHUE M KOHTPOIb paboThl KoJulekTHBa. C €ro MmoMOIIbI0 MOXHO BBIMIOJHUTH PacyeThl
BPEMEHHBIX 3aTpaT, ONPEAEIUTh CTOMMOCTh Pa3padOTKH, BBISIBUTb KPUTHUYECKUH IyTh B CETEBOM
rpaduke, oNpeAeTUuTh 3arpy3Ky COTPYIHUKOB, MOTYYUTh MHOKECTBO OTUYETOB, KOTOPHIE CBS3AHBI C
BBITIOJTHSEMBIM TIPOEKTOM. BBI 1OCTaTO4YHO OBICTPO CMOXKeTe "MpourpaTh” HECKOJBKO BAPUAHTOB



BBITIOJTHEHUSI pabOT U OUEHUTHh UX 3(H(PEeKTUBHOCTH M CTOUMOCTbH. [IpaBna, mpu 3TOM BBl MOXKETe
MOJTyYNUTh W TAKWE HEMPHSITHBIC PE3YJIbTAThI: B MPOCKTE 3aJI0KEHBI HEpEAIbHBIC CPOKH, WM €ro
OrokeT cnumikoMm Mai. Berpoennsie B Microsoft Project cpeactBa ontuMusanuu mo3BoyiT BaM
HAaWTH TyTH pemeHus npoOiieMbl. Bbl cMokeTe oTMeuYaTh MPOIECC BBIOJIHEHUS MPOEKTa U
KOPPEKTUPOBATh CPOKH B COOTBETCTBHHU C KU3HEHHBIMU peansMu. KcraTH, o OKOHYaHUH MPOEKTa
MOKHO CPaBHUTH TUIAH U PEaTbHOCTh C TEM, YTOOBI YUECTh 3TO NP CBOCH JallbHEHTIIeH padoTe.

Bozmoosrcnocmu MS' Project. Bo-niepBbIX, JIETKUH AOCTYN K MHPOPMAIMHU U KOJJIEKTUBHAS
pabora B cetn MHurepuer. Mcxoast U3 3TOro, BBl MOXKETE COXpaHMTH Jr000# (aiin Project (wm
moboit nokyment Office) B hpopmare HTML Tak, 4T0OBI BBI MOTJIM TPEIOCTABUTH JOCTYI K 3TOMY
¢aiiny mobomy, kto umeer MuTepHeT Opay3ep. Kpome Toro, BeI MOXKETe HCIIOJIb30BaTh Microsoft
Project 2000 nmna penaktupoBanuss HTML-ctpanun, co3manHbsix B Project, 06e3 mortepu
dbopMaTupoBaHus WK QYHKINOHAIBEHBIX BO3MOXHOCTEH. BO-BTOPBIX, YTOOBI YMEHBIITUTH PACXOIBI
Ha YCTaHOBKY M pasBepThiBaHMe, Microsoft cozman Windows Installer, KoTopslii MO3BOJIIET JIETKO
HACTPOUTH YyCTAaHOBKY B Bamied opramm3ammu. Windows Installer mo3Bomsier omnpenenuTsb
0COOCHHOCTH MHCTAJUIALINY, TaK Ha3biBaeMas "ycTaHOBKa 10 TpeboBaHuio". Komanaa nossiseTcs B
MEHIO, HO, KOTJla IOJIb30BaTelh BHIOMPAaET KOMaHIy, MOSBISIETCS TUAJIOT, COOOLIArOIWH, 4YTO
JaHHasE BO3MOXKHOCTh B HACTOSIIIEEe BpPEeMsl HE YCTaHOBJIEHA M CBA3aHA C BHIOOPOM ocoOeHHOCTen
ycTraHoBKH. Kak mpaBwiio, 3TOT TUI YCTaHOBKH MCKITIOYAET IAOIOHBI.

IMops10K BHINOJIHEHUS NPAKTHYECKOH PadoThI:
1. Paccunrtarh CTOUMOCTH pa3pabOTKH.

IIpakTnyeckas padora Ne 22. Pazpadorka onvcaHusi 1 aHAIU3 HHPOPMALMOHHO
CHCTEMBI.

Heas: Onucare ¥ NpoaHaIM3UPOBATh MH(YOPMAIIMOHHYIO CHCTEMY, paclpeieluTh pojd B
rpymnne pa3paboT4HKOB.

Teoperuueckue cBeleHUs

OOm1re cBeieHus 0 MPOSKTUPOBAHUH UH(OPMAIIMOHHBIX CHCTEM

[TpoGnemb! ynpaBieHus: MIPOrpaMMHBIMH [IPOEKTAMU BIEPBbIE NPOSIBUIIUCH B 60-X - Hayase
70-X TOHOB, KOrja MpOBAJWINCH MHOTHME OOJBIIME MPOEKTHl MO pa3padOTKe MPOrpaMMHBIX
npoaykToB. bbuin 3adukcupoBansl 3aep>Kku B co3aanuu 110, oHO ObUTO0 HEHa/IeKHBIM, 3aTpaThl HA
pa3paboTKy B HECKOJIBKO pa3 MPEBOCXOJMIM MEepBOHAYaIbHbIE OLIEHKH, CO3/IaHHbIE NMPOTrPAMMHbIE
CHCTEMBI YaCTO UMEJIM HU3KHE MTOKa3aTeIN MPOU3BOAUTENBHOCTH. [IpuunHbI IPOBaIoOB KOPEHWINCH
B T€X IOJAX0J1aX, KOTOPbIE HCIIOJIb30BAJIUCH B YINpaBIEHUU INpoekTaMu. lIpuMenseMas MeTonuka
Obula OCHOBAaHA Ha ONbBITE YIPABJICHUS TEXHUUECKUMH IMPOEKTaMH M OKa3aiach Hed(h(eKTuBHON
npu pa3paboTKe MPOrpaMMHOTO 00ecTIeUeHusI.

BaxHo moHMMaTh pazHUIly MeXIy npodeccnoHanbHOl pa3zpaborkoil [10 u moburenbckum
nporpaMMmupoBanreM. Heo0xo1uMocCTh yIipaBiieHHs IPOrpaMMHBIMU ITPOEKTaMHU BBITEKAET U3 TOTO
¢axTa, yTo mpouecc co3nanus npodeccuonansHoro 10 Beerna siBnsercss cyObeKTOM OOKETHON
MOJIMTUKU OpraHU3alluy, IJle OHO pa3palaThiBaeTcs, U MMEET BpEeMEHHble orpaHuueHus. Pabora
PYKOBOJIUTENS MPOIPaMMHOIO MPOEKTa MO OOJBIIOMY CYETy 3aKiIoyaeTcs B TOM, YTOOBI
rapaHTUPOBATh BBIMOJIHEHWE ATHX OIOJKETHBIX M BPEMEHHBIX OIPAaHMYEHHUN C Y4eTOM OM3Hec-
1eJIel opraHu3aluy OTHOCUTENBHO pa3padateiBaemoro [10.

PykoBoauTenu mpoeKTOB MpHU3BaHBI CIUIAHWPOBATH BCE ATalbl pa3pabOTKU MPOTPaMMHOTO
npoaykta. OHM Takke JOJKHBI KOHTPOJIMPOBATH XOJ BBIINOJHEHUS pabOT U COOMIONEHHs BCex
TpeOyeMbIX cTaHAapTOB. [IOCTOSIHHBIN KOHTpPOJIb 32 XOJOM BBINOJIHEHHS pabOT HEOOXOIUM JUIsS
TOro, 4toObl Tpolecc pa3pabOTKM HE BBIXOAWI 32 BPEMEHHbIE U OIOJKETHbIE OIpAaHUYEHHS.
Xopoliee ynpaBjeHUE HE TapaHTUPYET YCHEIIHOrO 3aBEPILEHUS IPOEKTa, HO IJIOXOE YIpPaBIIECHUE
00513aTeNIbHO MPUBEJET K €r0 MPOBaTy. ITO MOXKET BBIPA3UTHCS B 3a€pKKE CPOKOB C1a4M FOTOBOTO
[1O, B mpeBBILIEHMM CMETHOM CTOMMOCTH TIPOEKTa MU B HECOOTBETCTBUU TroTtoBoro [IO
cnieruduKauy TpeOOBaHMIA.



ITponiecc paspabotku [1O cymiecTBEHHO OTJIMYaeTcss OT MPOLECCOB  peaau3aluu
TEXHUYECKUX IPOEKTOB, YTO MOPOXKAAET ONPEEICHHBIE CII0)KHOCTH B YIIPABICHUH NTPOTPAMMHBIMU
MPOEKTAMHU:

[IporpammHBIi TpoAyKT HemarepuaneH. IIporpaMMHoe obecrieueHre HeMaTepHaaIbHO, €TO
HEJb3sl YBUAETh WIN MOTPOrath. PyKoBOANTENb IPOrpaMMHOTO MPOEKTa HE BUAUT mporecc "pocra”
pazpabareiBaemoro I10. OH MOXXeT monaratbCsi TOJIBKO HA JIOKYMEHTAIHIO, KOTOpas (hUKCHUpYyeT
nporecc pa3paboTKH MPOrpaMMHOI0O MPOIYKTa.

He cymectByeT cranmapTHbIX mporeccoB paszpabotku [10. Ha ceromusmiHmii AeHb HE
CYLIECTBYET YETKOH 3aBHCHMMOCTH MexIy mporeccoM co3faHus 1O u tumom cosnaBaemMoro
IIPOrpaMMHOr0 TIpoAyKTa. Jlpyrue TeXHHYECKHE IUCHMILIMHBI HMEIOT JUIMTEIbHYIO HCTOPHIO,
Iporecchl pa3pabOoTKH TEXHUUYECKUX M3/1eIUH MHOTOKPAaTHO onpoOoBaHbl U mpoBepeHsl. [Iponecch
CO3/1aHusl OOJIBIIMHCTBA TEXHUYECKUX CHCTEM XOPOIIO H3y4yeHbl. M3yueHuem ke NpoleccoB
coznanus [10 cnennanucTsl 3aHUMAIOTCS TOJBKO MocienHee Bpems. [103ToMy moka Henb3s TOYHO
mpencka3arb, Ha KakoM OJrame mporecca pa3pabotku I[10 MoOryT BO3HHUKHYTH TPOOJIEMBI,
YTPOXKAOIUE BCEMY TPOrPaMMHOMY HPOEKTY.

bonbuine mnporpamMmHbleé OPOEKTHI - 3TO 4acTo "OAHOpa3oBble" MPOEKTHL. bombline
[IPOrpaMMHBIE TPOEKTHI, KaK MPaBWJIO, 3HAYUTEIBHO OTIMYAIOTCS OT HMPOEKTOB, PEaTM30BaHHBIX
panee. [loaToMy, 4TOOBI YMEHBIIUTH HEOTIPEICIIEHHOCTh B TUNIAHUPOBAHUHU TPOEKTA, PYKOBOIUTEIH
IIPOEKTOB JOJDKHBI 00JIafiaTh OYeHb OONBIIMM MpPAaKTUYeCKMM ombiToM. Ho mocTosHHBIE
TEXHOJIOTMYECKHE M3MEHEHHUS] B KOMIIBIOTEPHOM TEXHUKE M KOMMYHHKAIIMOHHOM OOOpYIOBaHUHU
00ECLIEHUBAIOT NPEAbIAYIIMNA ONbIT. 3HAaHUS M HABBIKM, HAKOIUIEHHBIE OIBITOM, MOTYT HeE
BOCTPE0OBATHCSA B HOBOM IIPOEKTE.

[lepeuncieHHble OTAMYUS MOTYT NPHBECTH K TOMY, YTO peaju3alys NMpOeKTa BBIHAET U3
BPEMEHHOTO TpaduKa WIM TIPEBBICUT OO/PKETHBIE AacCUTHOBaHHs. [IporpaMMHBIE CHCTEMBI
3a4acTyl0 OKa3bIBAIOTCS HOBMHKAMM Kak B '"HAEOJIOTMYECKOM'", TaK MU B TEXHUUYECKOM IUIAHE.
[ToaTomy, mpeaBuas BO3MOXHBIE MPOOJIEMBl B peaau3alid MPOrPaMMHOIO IPOEKTa, CIETyET
BCErja NOMHUTb, YTO MHOT'MM W3 HUX CBOMCTBEHHO BBIXOIMTH 32 PAMKH BPEMEHHBIX M OIOPKETHBIX
OTpaHUYCHHUI.

[Tpornecc ynpasneHus pa3pabOTKOM MPOrpaMMHOI0O 00ecrieYeHus

HeBo3MOXHO ommcaTh W CTaHIApTHU3UPOBATh BCE PAOOTHI, BBHIMIOIHAEMBIE B TPOCKTE TIO
coznanuio I1O0. Ot paboThl BecbMa CYLIECTBEHHO 3aBHCAT OT OPraHU3allMM, I/I€ BBIIOJIHIETCS
paszpabotka [10, u oT Tuma co3gaBaeMoro NMPoOrpaMMHOrO Mpoaykra. Ho Bcerma MoXHO BBIIETUTH
ClIeAyIOIINE:

Hanucanue npeanoxxenuit no cozganuio 110.

[TnanupoBaHue U cocTaBieHue rpaduka padbot no cospanuto I10.
OneHnBaHNEe CTOMMOCTH IPOEKTA.

[Ton6op nepconana.

KoHTpoms 32 X010M BBITIOJIIHEHHS PadoT.

Hanucanue oTueTOB U NpeicTaBlIeHU.

HepBasI CTaausl MPOrPaMMHOI0 MPOEKTa MOXKET COCTOATh M3 HAIMCAHUS MPEIIOKEHUH 10
peanuzanuy 3Toro mnpoekra. llpeanokeHus IOJKHBI COAEp)KaTh ONUCAHHWE Lieleld MPOEKTOB U
cnoco0oB ux noctwkeHus. OHM Takke OOBIYHO BKIIOYAIOT B ce0sl OIEHKH (MHAHCOBBIX M
BPEMEHHBIX 3aTpaT Ha BbINOJHEHUE MpoekTa. [Ipy HeoOXOoAMMOCTH 371€Ch MOTYT NPHUBOJUTHCS
00OCHOBaHHUS Ui TIEpeadd IMPOEeKTa Ha BBHINOJHEHHWE CTOPOHHEW OpraHW3alydd WIM KOMaHJe
pa3pabOTUYHKOB.

Hanmcanme mnpemiokeHUii — OYeHb OTBETCTBEHHass paboTa, Tak Kak JJIsl MHOTHX
OpraHuzaluii BONpoc O TOM, OyJIeT M MPOEKT BBIIOJIHATHCA CaMOM oOpraHu3anued wumm
pa3pabaTeIBaThCsl IO KOHTPAKTy CTOPOHHEN KOMIIaHUEH, siBisieTcs KputhuueckuM. He cymectByet
KaKHUX-TM00 peKOMEHAALNHI M0 HAMCaHUIO MPEJI0KEHUH, MHOTO€ 3/IeCh 3aBUCUT OT ONbITA.

Ha srtane miaHupoBaHUs NPOEKTa OINPEAEISIOTCS IPOLECCHhl, 3Tallbl M IOJy4YEHHbIE Ha
KaX/IOM M3 HUX pPEe3yJbTaTbl, KOTOpbIE JOJKHBI NPUBECTH K BBIIOJIHEHUIO MpoeKTa. Peanmuzanms
9TOro IUIaHa MPHUBEAET K JOCTWXKEHHIO Ieneld mnpoekra. OnpenesneHue CTOMMOCTH IPOEKTa
HaMpsMYIO CBA3aHO C €ro INIaHUPOBAHUEM, ITOCKOJIBKY 3/1€Ch OLIEHUBAIOTCS PECYPChI, TPeOyIOIHUecs
JUISL BBITIOJTHEHUS TIJIaHA.

O L



KoHTpoab 3a X0JOM BBIMOJHEHUS pabOT (MOHUTOPHHI NHPOEKTa) — 3TO HENpPEpbIBHBIN
IIPOLIECC, MPOIOJKAIOIIMICA B TEUEHNE BCErO CPOKa pealu3ally MpoeKTa. PykoBoauTenb A0IKEH
MIOCTOSIHHO OTCJEKUBATh XOJ peaju3allMd IpPOEKTa U CPaBHMUBATh (PAKTHUYECKHE W IJIAaHOBBIE
MOKa3aTeIH BBIMOJHEHHUS paOdOT C X CTOMMOCTBIO. XOTsI MHOTHE OpPraHU3alllid UMEIOT MEXaHU3MBI
(bopManbHOIO MOHUTOPHHIA PabOT, OMBITHBIN PYKOBOAUTENIb MOXKET COCTABUTh SICHYIO KapTHUHY O
CTaJMH Pa3BUTHU MPOEKTA MPOCTO MyTeM He(OopMaIbHOTO OOIIEHHUS C pa3padOTINKaAMHU.

HedopmanbHblii MOHUTOPUHI YacTO IMOMOTaeT OOHAPYXHUTh MOTEHIMAIbHbIE MPOOJIEMBI,
KOTOpBIE B IBHOM BHJI€ MOTYT OOHapyKuThCs no3aHee. Hanpumep, exxeHEBHOE 00CYKAEHHUE X0/1a
BBITOJIHEHUsI pabOT MOJKET BBIABUTH OT/ICNIbHBIE HEIOpabOTKM B CO3/1aBa€MOM HPOTrpaMMHOM
npoaykTe. BMecTo okumaHus OTYETOB, B KOTOPBIX OyAeT oTpaxkeH (akt "mpoOykcoBku" rpaduka
paboT, MOXKHO OOCYAUTH CO CIHEHMAIMCTaMU HaMeyarollhecs MPOrpaMMHUCTCKHE NMpoOJIeMbl U He
JOMYCTUTH CpbIBa Tpaduka padoT.

B rTeuenme peanuzanmMm npoekTa OOBIYHO IPOUCXOIUT HECKONBKO (POopManbHbIX
KOHTPOJIBHBIX NPOBEPOK XOJa BBIMOJHEHUs paboT mo co3ganuto 110. Takue mpoBepku TOJIKHBI
JaTh OOILIyI0 KapTHUHY XOJa pealn3alid NpOoeKTa B IeJIOM M I0Ka3aTh, HACKOJIBKO YXe
pazpaboTanHas yacTtb [1O coOTBETCTBYET LIEISAM IPOEKTA.

Bpewmst BbInosHeHHs OOJBIIMX IPOTPAMMHBIX MPOEKTOB MOXKET 3aHUMAaTh HECKOJIBKO JieT. B
TE€YEHHE ITOr0 BPEMEHM L€ M HaMEpPEHMs] OpraHu3alluy, 3aKa3aBled NpOTrpaMMHBINA MPOEKT,
MOTYT CYHIECTBEHHO H3MEHHMThCA. MOXKET OKa3aTbCs, 4YTO pa3pabaThlBaeMblii MPOrpaMMHBII
MIPOAYKT CTaJl YK€ HEHYKHBIM JIN0O UCXO/HBIe TpeboBaHus K co3naBaemomy I10 mpocto ycrapenu
U HX HEOOXOOUMO KapAMHAIBHO MEHATh. B Takol cuTyalMu pyKOBOACTBO OpraHU3alMu-
pa3paboTyrKa MOXKET MPHUHATH pelleHHe O MpekpameHuu paspabdotku 1O mnm 00 W3MeHeHUH
IIPOEKTA B LIEJIOM C TeM, YTOObI yUeCTh U3MEHUBIINECS LIETIH U HAMEPEHUsl OpraHu3alluK-3aKa34ynKa.

PykoBoauTenn mpoeKTOB OOBIYHO OOSI3aHBI CaMM TMOJOHMPATh HCIONHHUTENEH IS CBOMX
IpoekToB. B wunaeanbHOM ciaydae NpodecCHOHANbHBIM YpPOBEHb MCHOJHHUTENEH JI0JIKEH
COOTBETCTBOBATh TOH paboOTEe, KOTOPYIO OHM OyAyT BBINOJHATH B XOJAE peaIu3alMd IPOEKTa.
OnHako BO MHOTHX ClIydasX PYKOBOJIUTENIH JOJDKHBI IOJIaraThCsl Ha KOMaHAY pa3pabOTUHMKOB,
KOTOpast AajieKa OT uaeanbHou. Takas cuTyanus MOXKeT OBbITh BBI3BaHA CIIEAYIOIIMMHU PUYNHAMH:

Bropker mpoekra He MO3BOJSET NPUBIEYb BBICOKOKBAIM(UIIMPOBAHHBIA mepcoHal. B
TaKOM CJIy4ae 32 MEHBIIYIO TUIaTy MPUBJICKAIOTCS MEHEee KBATU(HUIIMPOBAHHBIE CTIEIUAIUCTHI.

BbeIBatoT cuTyaruu, Korja HeBO3MOKHO HalTH CHENHaNuCTOB HE0OX0AUMOM KBaTU(pUKALIMH
KaKk B CaMOM opraHusaluu-pa3padoTuuke, Tak M BHe ee. Hampumep, B opranuzanuu '"mydiiue
JHOAU" MOTYT OBITh YK€ 3aHATHI B APYTUX MPOEKTaX.

Opranuzanusi X04eT MOBBICUTHh MPO(ECCHOHANBHBIH YPOBEHb CBOMX Pa0OTHHKOB. B sTOoM
cllyua€ OHA MOJXKET TMpHBJIEYb K YYacTHIO B TIPOEKTE HEOIBITHBIX WJIM HEI0CTaTOYHO
KBaJTM(HUIUPOBAHHBIX PAaOOTHUKOB, YTOOBI OHM MPUOOPETH HEOOXOAMMBIA OMBIT U MOYYWIHUCH Y
OoJiee OIBITHBIX CIIEIHATINCTOB.

Takum 00pazom, MOYTH Bcerjga Mmoad0p CIEUATUCTOB JUIS BBITIOJHEHHUS MPOEKTa MMEET
OIpeJIeJIeHHbIE OIpPaHUUYCHHS U HE SBJISIETCS CBOOOAHBIM. BMecTe ¢ TeM HeoOX0auMO, YTOObI XOTs
OBl HECKOJIBKO YJICHOB TPYMITBI Pa3padOTYNKOB UMENN KBATH(PHUKALUIO U OIBIT, JOCTATOYHBIE /IS
pa®OThl HajJ [aHHBIM IPOEKTOM. B NpPOTHBHOM ciy4ae HEBO3MOXXHO H30€XaTh OLIMOOK B
paspabotke [10.

PykoBoautens npoekra oOBIYHO 00s3aH MOCBUIATh OTYETHI O XOJI€ €r0 BBITOJHEHMS Kak
3aKa3unMKy, TaK M TOAPSAHBIM OpraHu3alusM. OTO JOJKHBI OBITh KpaTKWE JIOKYMEHTHI,
OCHOBaHHbIE Ha MH(POPMALIMHU, U3BJIEKAEMON U3 MOAPOOHBIX' OTYETOB O MpoekTe. B aTux oTuerax
JIoDKHA OBITh Ta HMH(OpMAIUs, KOTOpas IMO3BOJSET YETKO OICHUTh CTENeHb T'OTOBHOCTH
C0O3/1aBa€MOI'0 IPOTrPAMMHOI0 IIPOIYKTA.

Beinenens! cienyromnie poiu B rpymie no pazpadorke [10:

1. PykoBoauTens — 00IIee PyKOBOACTBO IPOEKTOM, HAIKCAHUE JIOKYMEHTAIIHH,
oOuienue ¢ 3akazyukom [10
2. CHUCTeMHBII aHATUTHK — pa3paboTka TpeOOBaHUil (COCTaBIEHHE TEXHUYECKOTO

3aJlaHusl, POEKTa MPOTrPaMMHOI0 00ecrieYeHNs)



3. Tectep — cocTaBiieHue MaHa TeCTUPOBaHUS U aTTectanuu rorosoro [10 (mpoaykra),
COCTaBJICHHE CILIEHAapHsl TECTUPOBaHUsS, 0a30BBI IpPHUMEpP, NMPOBEACHHUE MEPONPUATHN IO IJIaHY
TECTUPOBAHUS

4. Pa3pabotunk — MOAETMpPOBAHUE KOMIIOHEHT MPOTrPaMMHOIO  0OecHedeHus,
KOJIMPOBaHUE
5. [InannpoBaHue MpoeKTa pa3pabOTKU IPOrPaMMHOTO 00ECTIEUEHUS

D¢ ¢dexTuBHOE ynpaBieHUE NPOrPAMMHBIM MPOEKTOM HAIPSIMYIO 3aBUCUT OT MPABUIBHOIO
TUTAHUPOBaHHUA PabOT, HEOOXOMUMBIX JJIsl €ro BBINOJHEHHA. [ImaH momoraer pyKOBOAMTEIIO
IpeaBUIETh MPOOIEMbl, KOTOPbIe MOTYT BO3HUKHYTh Ha Kakux-iaubo sTamax co3ganus I10, u
pa3paboTaTh MPEBEHTHUBHBIE MEPHI I MX MpeaynpexaeHus win pemenus. [nan, pa3paboTaHHbIH
Ha HayaJbHOM »JTale IPOEeKTa, PAacCMaTPUBAETCS BCEMU €ro YYaCTHHUKAMM KakK pPyKOBOSIIUIA
JOKYMEHT, BBITIOJIHEHHE KOTOPOTO JOJDKHO TMPUBECTH K YCIICITHOMY 3aBEpPIICHUIO MPOEKTa. JTOT
NEPBOHAYAJIBHBIA IUIAaH JOJDKEH MAaKCHMalbHO MOJPOOHO OMNMCHIBaTh BCE ATAIlbl pealnu3aliu
IIPOEKTA.

[Iponiecc mIaHUpOBaHMS HAYMHAETCS, MCXOAS M3 ONHUCAHUSA CUCTEMBI, C OIpENeNIeHUs
MPOCKTHBIX OTPAHWYECHUH (BPEMEHHBIE OTPAHWYCHUS, BO3MOXKHOCTH HAJIMYHOTO TEpCOHaa,
OI0JKETHBIE OrpaHMYEHHMs U T.J.). DOTH OrpaHMYCHMs JOJDKHBI OIPENENAThCS MapayieIbHO C
OLICHMBAHMWEM TPOEKTHBIX MApaMEeTPOB, TAKMX KaK CTPYKTypa W pa3Mep IpOeKTa, a TakkKe
pacripenienienueM (GyHKIMHA cpein UCHOJIHMUTENEH. 3aTeM OmNpeAesstoTcs 3Tambl pa3paboTKU U TO,
Kakhe pe3yJlbTaThl JIOKyMEHTAlWs, TNPOTOTUIBI, TOACUCTEMbl WM BEPCHU MPOTPAMMHOTO
MPOAYKTA) JOJKHBI OBITH MOJyYEHBI 110 OKOHYAHUU 3THX 3TanoB. Jlanee HauMHaeTCs LUKINYEcKas
yacTh IutaHupoBaHus. CHauana paspabarbiBaercs rpaduk pabOT MO BBITOJHEHHUIO TMPOEKTA HIIH
JlaeTcsl pa3pellieHHe Ha MPOAOJDKEHHE UCIOJIb30BaHUs paHee cozgaHHoro rpaduka. Ilocne storo
MIPOBOJUTCS KOHTPOJIb BBIMOJHEHHS Pa0dOT M OTMEYAIOTCS PACXOKICHHUS MEXIYy pealbHBIM U
IUTAHOBBIM XOJIOM PadoT.

Jlanee, mo Mepe MOCTYIUICHHSI HOBOW MH(OPMAIIMU O XOJI€ BBIIOIHEHHS MPOEKTa, BO3MOKEH
NIEPECMOTp MEPBOHAYAIBHBIX OLIEHOK MMapaMeTpOB MPOEKTa. ITO, B CBOIO OYEPE]Ib, MOXKET IPUBECTH
K W3MeHeHuio rpaduka pabor. Ecim B pesynpTare 3TUX HM3MEHEHHH HApyIIalOTCS CPOKH
3aBEpILEHHs] MPOEKTa, JOJDKHbI OBbITh IepecMOTpeHbl (M coriacoBaHbl ¢ 3aka3zuukoMm I10)
MIPOEKTHBIE OTPaHHYCHHS.

KoHeuHO, OOJIBIIMHCTBO PYKOBOJIMTENECH MPOEKTOB HE AyMaroT, 4TO pealn3alus HX
MIPOEKTOB TMPOUJIET TIaJKo, 0e3 BCAKMX MpoOseM. JKemarenpHO omucath BO3MOXKHBIC MPOOIEMBI
ele 70 TOro, Kak OHM MpOSBST ce0s1 B XOJ€ BBINOJIHEHHs MpoekTa. [lo3ToMy sydie cocTaBiATh
"meccumucTryeckue" rpadukm pabdor, uyem "ontummcruueckue". Ho, KOHEYHO, HEBO3MOXKHO
MOCTPOUTh IUIAH, YYUTHIBAIOIIMHA BCe, B TOM 4MCJIE CllydyailHble, HpOOJIEeMbl U 3aJEPKKU
BBINIOJTHEHUSI TPOEKTa, IO3TOMY M BO3HHUKAET HEOOXOJIMMOCTb IEPHUOJUYECKOrO IMEPECMOTpa
MPOEKTHBIX OTPAHUYEHUI U ITANOB CO3aHUs IPOTPAMMHOTO MTPOAYKTA.

[Inan mpoekTa JOJKEH YETKO MOKa3aTh PECYPChl, HEOOXOAMMBIE ISl pealu3aliy MpOeKTa,
paszneneHue pabOT Ha ATambl U BPEMEHHOM rpaduK BBINOIHEHUS STHX 3TanoB. B HEKOTOPBIX
OpraHU3aIMsIX IUIaH MPOEKTa COCTABIISETCS KaK eIUHBIN JTOKYMEHT, COJIepKaIlii BCe BU/BI TNIAHOB,
OIMCaHHBIX BhILIE. B qpyrux ciaydasx miaH NpoeKTa OMUCHIBACT TOJbKO TEXHOJIOTHYECKUN MpoIiece
cozmanus 110. B takom muiaHe 00s3aTeNbHO MPHUCYTCTBYIOT CCBHUIKM Ha TUIAHBI JIPYTHX BUIOB, HO
OHU pa3palaThIBAIOTCS OTAEIBHO OT IJIaHA MIPOCKTA.

Jletanu3anus IIaHOB MTPOEKTOB OYEHBb PA3HUTCS B 3aBUCIMOCTH OT THIIA pa3padaThIBAEMOTo
IIPOrpaMMHOI0 TMPOJYKTa M OpraHu3anuu-paspadboruunka. Ho B sro0oM ciydae OONBLIIMHCTBO
IUTAHOB COJIEPIKaT CIIETYIOIINE Pa3Aebl.

Beenenne. Kparkoe onucanue neneil mpoekTa M MPOEKTHBIX OrpaHWYeHUil (OOIKETHBIX,
BPEMEHHBIX H T.JI.), KOTOPbIC BaXXHBI JIJIsl YIPABJICHHUS TIPOCKTOM.

Opranun3zanus BeloyHeHHs npoekta. Onucanue crnocoda noadopa KOMaHAbl pa3pabOTUYMKOB
U pacripesiesieHre 00s13aHHOCTEN MEX/ly YIeHAMH KOMaH/Ibl.

Amnanu3 puckoB. OnucaHre BO3MOKHBIX IPOEKTHBIX PUCKOB, BEPOSATHOCTH UX MPOSBICHUS U
CTpaTeryii, HalpaBJICHHBIX HA NX YMEHBILICHHE.

AnmnapaTHble U IPOrpaMMHBIE pecypchbl, HEOOXOAUMBIE JUTsl peanu3aluu npoekra. Ilepeyenn
amnmapaTHbIX CPEACTB M MPOTPaMMHOTO  oOecreueHus, HEeoOXOIUMOro s  pa3paboTKu



nmporpaMMHOro mpoaykra. Ecnau anmapaTHble cpencTtBa TpeOyeTcsl 3aKymnaTh, MPUBOTUTCS HX
CTOMMOCTH COBMECTHO C TPaMKOM 3aKyTKH U TOCTaBKH.

Pa3Ouenue pabor Ha ostambl. [Ipomecc peanusanuu mpoekTa pa3OMBaeTCsl Ha OTACIbHBIC
MIPOIIECCHI, OMPEIEINSIOTCS ATalbl BBINOJHEHHUS TPOEKTA, MPUBOAUTCS OIKCAHHE PE3yJIbTaTOB
("BBIXO/IOB") KaXI0TO TAIa U KOHTPOJbHBIE OTMETKH.

I'pagpuk pabor. B 3TOM Tpadmke OTOOpaKArOTCS 3aBUCUMOCTH MEXKIY OTACIbHBIMU
npoueccamu (3tanamu) paspadotku I[1O, oleHKHM BpeMEHM UX BBINOJHEHUS M pacIpelieleHne
YJICHOB KOMaH/IbI Pa3pabOTUYMKOB 110 OT/AETHHBIM dTallaM.

MexaHu3Mbl MOHUTOPWHTA W KOHTPOJIS 332 XOJOM BBIMOJHEHHs MpoekTa. OmUCHIBAIOTCA
MIPEJIOCTABIIIEMbIE PYKOBOJIUTENEM OTUYETHI O XOJI€ BBIITOJHEHHS paboT, CPOKH UX MPEIOCTABICHHS,
a TaKke MEXaHU3Mbl MOHUTOPHUHTA BCETO MPOEKTA.

[Tnan nomKeH peryisipHO MepecMaTpUBaThCS B IPOIIECce peann3anuu npoekta. OqHu YacTu
IJ1aHa, HampuMmep rpaduk paboT, U3MEHSIOTCA 4YacTo, Apyrue Oonee cTaOwibHBL. [l BHEceHUs
W3MEHeHUH B TUIaH TpeOyeTcsl crenuaibHas OpraHMu3alus JOKYMEHTOIOTOKA, ITO3BOJISIONIAS
OTCJICKUBATH ATH U3MEHEHHS.

OOurre cBeeHus 0 TpeOOBAaHUIX K MHPOPMAITMOHHBIM CHCTEMaM

[IpoGneMbl, KOTOpBIE MPHUXOJWUTCS peliaTh CHEUalMCTaM B TMpolecce CO3AaHUs
MIPOTPAMMHOTO O0ecTieueHus], O4eHb CIIOKHBL. [Ipupoaa »Tux mpobieM He Bcerjaa sicHa, 0COOEHHO
eclu pazpabaTbiBaeMasi IMporpaMMHasi CHCTeMa WHHOBAallMOHHas. B 4acTHOCTH, TpyOHO YETKO
omucaTth T€ JACUCTBHs, KOTOpPbIE JOJDKHA BBHINMOJNHATH cucteMa. Onucanune (QyHKIHMOHAIBHBIX
BO3MOXXHOCTEH M OTpaHMYEHH, HAKJIAIbIBAEMbIX Ha CHUCTEMY, Ha3bIBaeTCs TPEOOBAHUAMU K ITOU
cucreMe, a caMm Tmpouecc (OPMHPOBAHUS, aHANU3a, JAOKYMEHTUPOBAaHHMS M TIPOBEPKU ITHX
(GYHKIIMOHATIBHBIX BO3MOXKHOCTEH U OTpaHUYCHHUH — pa3paboTKOM TpeOOBaHU.

TpeboBanusi TOAPA3AENAIOTCS HA IMOJIB30BATEIbCKHE M cUCTeMHBIC. [loip3oBarenbckue
TpeOOBaHUS — ATO ONHCAHUE HAa €CTECTBEHHOM S3bIKE (ILIIOC MOSCHSIONIUE TUarpaMMbl) QyHKIHU,
BBITIOJIHSEMBIX CHCTEMOM, U OTPaHWYCHUH, HaKIaabpIBaeMbIX Ha He€. CucTeMHble TpeOOBaHUS — ITO
OMHCaHUuE OCOOEHHOCTEH CHUCTEMBbI (apXHUTEKTypa CHCTEMbI, TpeOOBaHHs K TIapaMeTpam
000pyIOBaHUS U T.1I.), HEOOXOIUMBIX JIJIs 2PPEKTUBHON peann3anuu TpeOOBaHU MOIH30BATEIIS.

[lepBrie maru mo paszpaboTke TpeOoBaHUN K WHGOPMAIMOHHBIM CHUCTEMaM - aHalU3
OCYIIECTBUMOCTH

Pa3paboTtka TpeboBaHUT — 3TO TMpoliecc, BKIIOYAIONIUNI MEpONpUATHs, HEOOXOIUMBIE IS
CO3JIaHMS U YTBEPXKJICHHS JTOKYMEHTA, COJCPIKAIIETO CIICIU(HUKAINI0 CUCTEMHBIX TpeOboBaHmid. Jlis
HOBBIX IPOTPAMMHBIX CHUCTEM Mpollecc pa3paboTKu TpeOOBaHHWM JOMKEH HAUMHATHCS C aHAIHU3a
ocymiecTBUMOCTH. Hauanom Takoro aHanmm3a sSBJIsIeTCSl 00IIee ONMCaHue CUCTEMBI U €¢ Ha3HAuYCHHS,
a pe3ylbTaTOM aHallu3a — OTYEeT, B KOTOPOM JIOJDKHA OBITh YeTKas PeKOMEHIAIMs, MPOAO0KaTh
WIA HET TpoIecc pa3paboTKu TpeOOBaHUI MPOEKTUPYEMOW CHUCTEMBI. J[pyruMu clioBamu, aHaIIU3
OCYIIECTBUMOCTH JIOJKEH OCBETUTH CIIEAYIOIIUE BOIPOCHI.

OtBeuaer M cuctemMa oOUIMM U OM3HEC-LIEISIM OpraHU3allMu-3aKa3unKa U OpraHu3aluu-
paszpaboTunka?

MOXHO 1M peaan30BaTh CHUCTEMY, HWCIOJIB3Yys CYIIECTBYIOIIHME HA JTaHHBIA MOMEHT
TEXHOJOTHH U HE BBIXO/S 3a MPEAebl 3aJaHHON CTOMMOCTH?

MOoHO 1 00BETUHUTH CHCTEMY C IPYTHMHU CHCTEMaMH, KOTOPBIE YK€ IKCILTYyaTUPYIOTCs?

Kputnueckum siBisercss Bonmpoc, OyAeT Ju cucTeMa COOTBETCTBOBATH LIENISIM OpraHM3all|H.
Ecnu cucrema HE COOTBETCTBYET ITHM IIENIsSIM, OHA HE MPEJCTAaBISET HUKAKOW IIEHHOCTH ISt
opranmzaniii. B To ke BpeMs MHOTME OpraHu3aluu pa3paldaThIBAlOT CHCTEMBI, HeE
COOTBETCTBYIOIIME UX IEJSIM, JIMOO HE COBCEM SICHO NMOHMMAsi 3TH LeENH, JHOO0 TOJ BIHSHUEM
MOJIMTUYECKHUX WM OOIECTBEHHBIX (PAKTOPOB.

Beimonnenne aHanmusa oCyniecTBUMOCTH BKITIOYAeT cOOp M aHAW3 HH(OpMAIK 0 Oyaymien
CHUCTEME M HaIMCaHHE COOTBETCTBYMOIIEro ordyera. CHauana cienyeT ONpeaeiuTh, Kakas UMEHHO
uHpopManus HeoOXoarMa, YTOOBl OTBETUTh Ha IMOCTABJICHHBIE BBIIIE BONPOCHL. Hampumep, oTy
MH(GOPMAIIMIO MOXKHO TIOJTYYUTh, OTBETHB Ha CIEAYyIOIIee:

UTto Mpou30iIeT ¢ OpraHu3aiyeil, ecim cucteMa He OyJIeT BBeJIeHa B SKCIUTyaTaIHio?

Kakwue Texyime npo6ieMbl CyIIECTBYIOT B OPraHU3allii U KaK HOBasi CUCTEMa IMOMOXKET UX
pemunTs?



Kakum o0pazom cuctema OyaeT crmocoOCcTBOBaTh IENsIM On3Heca?

Tpebyer nu pa3paboTKa CHUCTEMBI TEXHOJIOTHUH, KOTOpAsl 0 3TOTO HE HCIIOJIb30Bajiach B
OopraHu3anuu?

Jlanee HEOOXOAMMO ONPEACTUTh MCTOYHUKH HH(OPMAIMH. JTO MOTYT OBITh MEHEIKEPHI
OTIICJIOB, TJIe CHUCTeMa OyJEeT HCIOIb30BaThCs, Pa3pabOTYMKKA TPOTPAMMHOTO OOECTICUCHHSI,
3HAKOMBIC ¢ TUTIOM OyTyIeil CUCTEMBI, TEXHOJIOTH, KOHCYHBIC TTOJIb30BATEIH U T.JI.

[Tocie 06paboTku coOpaHHOK MHGOPMAITMK TOTOBUTCS OTYET 10 aHAIHM3Yy OCYIIECTBUMOCTH
CO3/IaHUsI CHCTEMBI. B HeM IOKHBI OBITH JaHBI PEKOMEHIAIMH OTHOCHTEIHHO TPOJIOKECHUS
pa3paboOTKu CUCTeMbl. MoOTyT OBITh TpEII0OKEHbI HM3MEHEHHs Oro/keTa W Trpaduka padboT mo
CO3JIaHUIO CUCTEMBI WJIH MPEIBSBICHBI 00Jice BRICOKHE TPEOOBAHUS K CHCTEME.

[TopsiToK BBITOTHEHUST PAOOTHI

1. N3yuuTs npeasiaraéMelii TEOPETUUECKUN MaTEepHal.

2. CocTtaBuTh NOAPOOHOE OMUCAHNE MH(POPMAITMOHHON CUCTEMBI.

3. Ha ocHoBaHuMM omMcaHMsl CHUCTEMbI IPOBECTH aHAJINW3 OCYIIECTBUMOCTH. B xone
aHaJIM3a OTBETUTh HA BOIPOCHI:

4. Urto mnpousoiaeTr ¢ opraHuzanued, eciau cucreMa He OyJIeT BBeJcHa B
AKCIUTyaTaIuio?

5. Kakue Ttexymme mpoOieMbl CyIIECTBYIOT B OpraHM3allMd M KaK HOBas CHUCTEMa
MOMOYKET UX PEIINUTh?

6. Kakum o06pa3zom cucrema Oyaet cnocoOCTBOBATH 1esiM OuzHeca?

7. TpeOyer a1 pa3zpaboTka CHCTEMBbl TEXHOJIOIMH, KOTOPas A0 3TOTO HE MCII0JIb30BAJIaCh
B OpraHu3anuu?

8. PesynbraToM aHamu3a JOIKHO SBUTHCS 3aKJIHOUYEHHE O BO3MOYKHOCTH pealn3aluu
IIPOEKTA.

9. Pacnpepenuts ponu B rpynme (pyKOBOJUTEb NMPOEKTA - pa3pabOTUUK, CUCTEMHBIN

aHATUTUK-Pa3pabOTUUK, TECTEP-Pa3padOTIHK).
3anoTHUTh pa3/ienbl IIaHa:

1 Bsenenue

2. Opranuzanus BeIIIOJHEHUS IPOEKTa

3 AHanu3 pucKoB

4. Paznensl 10MKHBI coiepKaTh PEKOMEHIAUN OTHOCUTENIBHO Pa3pabOTKH CHUCTEMBI,

0a30BbIC TpENIOKEHUsI MO0 00BbEMY Tpedyemoro OroKeTa, YHCIy pa3padOTUMKOB, BPEMEHU W
TpeOyeMoMy NpOrpaMMHOMY 00€CIIEUEHHIO.

5. CocTaBUTh OTHET O MPOJIETAHHON padoTe.

Coneprxanue otdyera

B ortuere cienyer yka3arb:

[{ems paboThI

Benenune. Kparkoe ommcanue Leiei mpoekTa W MPOEKTHBIX OIpaHUYEHUN (OHOIKETHBIX,
BPEMEHHBIX U T.JI.), KOTOPbIE BaXKHbI JUIsl yIIPABJIECHUS IPOEKTOM

Omnucanne wuHpopmannoHHoi cuctembl (I10) - Hanuume 3aKiIOYEHHS O BO3MOXKHOCTH
peanu3aiyy MpoeKTa, COAEPIKaIIEro PEeKOMEHAlUN OTHOCUTEIBHO Pa3pabOTKU CUCTEMBI, Oa30BbIe
NpeUIoKeHHsI Io 00BEMY TpeOyeMoro OroKeTa, YUCITy pa3paboTUYMKOB, BPEMEHH M TpedyemMomy
IPOrpaMMHOMY OO€CTIEYEHHUIO

AHanu3  OCyHIECTBUMOCTH  (COTIIacCHO TpeOOBaHHMSIM K  pe3yibTaTaM  BBIOJHEHHUS
71a00paTOPHOTO MPAKTHKYMa 11.2), yKa3aTb BO3MOKHBIE MPOOJIEMBI U ITyTH UX PEILEHHS.

Ponu yuactHukoB rpynmnsl paspabotku [10.

ITporpamMHoO-annapaTHbIe CPeICTBA, UCIOIb3YEMbIe IIPU BBIITOJHEHUN PAOOTHI.

3akmroueHue (BbIBOIbI)

CrnucoK UCToNb3yeMOH JINTepaTypbl

IMpakTnyeckas padora Ne 23. PazpadoTka TpedGoBaHuil K MHPOPMAIIMOHHOI cHcTeMe.

Lems: CocTaBuTh W TpOAHATU3UPOBATh TPeOOBaHHMS K WH(POPMAIMOHHOW CHCTEME,
opOpMUTH TEXHIUUECKOE 3aJ]aHHE HA Pa3padOTKy MPOrPaMMHOTO O0ECTICUeHUSI.



Teopernueckue cBeIeHNUS

OO6mrme cBeneHus 0 TpeOOBaHUIX K MHPOPMALIMOHHBIM CUCTEMaM

[IpoOnembl, KOTOpBIE TPUXOAMTCS pElIaTh CHCIHAINCTaM B  TIPOIECCE CO3IaHUS
MIPOTPAMMHOTO 00ecIieueHus], OYeHb CIIOKHBL. [Ipupoaa »Tux mpobieM He Bcerjaa sicHa, 0COOCHHO
eciii paspabarbiBacMasi TpPOTrpaMMHasl CHUCTEMa HWHHOBAIIMOHHAs. B 4YacTHOCTH, TPYAHO YETKO
OlHCaTh T€ JCHCTBHS, KOTOpBIC JOJDKHA BBIMONHITH cucTema. Onucanue (QyHKIMOHAIBHBIX
BO3MOYKHOCTECH M OTpaHMYCHHM, HAKJIJbIBAEMBIX Ha CHUCTEMY, Ha3bIBacTCs TPCOOBAHMUSIMHU K ITOU
cucreMe, a caMm mpouecc (OPMHPOBAHUS, aHANU3a, JAOKYMEHTUPOBAaHHMS M TIPOBEPKU ITHX
(GYHKIIMOHATIBHBIX BO3MOYKHOCTEH U OTpaHUYCHHI — pa3padoTKoil TpeOoBaHUH.

TpeboBaHusl TOAPA3AENAIOTCS HA IMOJIB30BATEIbCKHE M CUCTeMHBIC. [loip3oBarenbckue
TpeOOBaHUS — 3TO ONMKCAHHE HA €CTECTBEHHOM S3bIKe (TUTIOC MOSICHSFOIIUE TUArpaMMbl) (GYHKIIUH,
BEITIOJTHSIEMBIX CUCTEMOM, U OTpaHUYCHUI, HaKIIaJpIBaeMbIX Ha He€. CucTeMHBIC TPeOOBAHUS — ATO
ONMCaHWE OCOOCHHOCTEH CHCTEMBbI (apXUTEKTypa CHUCTEMbI, TpeOOBaHMS K Tapamerpam
000pyIOBaHUS U T.].), HEOOXOIUMBIX JIJIs 2PPEKTUBHON peann3anuu TpeOOBaHU MOIH30BATEIIS.

Pa3zpabotka TpeboBaHmit

PazpaboTka TpeGoBaHUt — 3TO MPOIECC, BKIIOYAIOMINN MEpONPUATHS, HEOOXOIUMBIE ISt
CO3MIaHMSI M YTBEPXKICHHS TOKYMEHTa, COJCPKAIIETO CICIU(PHUKAIIMIO CHCTEMHBIX TpeOOBaHUIA.
PaznuuaroT yeTbipe OCHOBHBIX 3Tama mpolecca pa3padoTKu TpeOOBaHUMN:

1. aHaJIN3 TEXHUYECKOM OCYIIeCTBUMOCTH CO3JaHUSI CUCTEMBI,

2. (dbopMUpOBaHHE U aHATIU3 TPEOOBAHUIA,

3. cnenu(uIrpoBaHre TPeOOBaHUN U CO3/ITaHUE COOTBETCTBYIOIIECH TOKYMEHTAIIUH,
4. aTTecTanus ATUX TPeOOBaHM.

Ha puc. | noka3ansl B3aMMOCBSA3H MEXy STUMH ITAIIAMU U PE3YJIbTAThI, COMPOBOKAAIOIINE
Ka)X/IbIif ATar mporiecca pa3paboTKH CUCTEMHBIX TpeOOBaHUH.

Puc. 1. Ilpornecc pa3zpaboTku TpeboBaHUM

Ho mockonmbky B mporecce pa3paOOTKH CHCTEMBI B CHIIY Pa3HOOOpa3HBIX MPUYUH
TpeOOBaHUS MOTYT MEHSATHCS, YIIPaBICHHE TPEOOBAHUSAMH, T.C. TIPOIECC YIIPABICHUS H3MEHCHUSIMHU
CUCTEMHBIX TpeOOBaHMM, SBISAETCS HEOOXOAMMON COCTaBHOM 4YaCThiO JEATENBHOCTH IO WX
paszpaboTke.

dopmupoBaHUE U aHATH3 TPEOOBAHUMN

CrnenyrommM  3TaroM Tporiecca  pa3paboTku  TpeboBaHWM — sBisieTcss  (OpMHUPOBAHUE
(ompeneneHue) U aHATU3 TPEOOBAHMIA.

O0600menHas Mojenb mpoiecca GOpMHUPOBAHUS M aHAIM3a TpeOOBaHUH MOKa3aHa Ha puc. 2.
Kaxxnas opraHusanus HCIoNb3yeT COOCTBEHHBIM BapUaHT ITON MOJIENH, 3aBUCIIIUNA OT ‘““MECTHBIX
(dhakTOpoB”: ombITa PabOTHl KOJUIEKTHBA pPa3pabOTYMKOB, THUTA pa3pabaThIBa€MOW CHCTEMBI,
UCTIONIE3YEMBIX CTAHJAPTOB U T.1I.



Puc. 2. Ilponiecc popmupoBanus U aHaIn3a TpeOOBAHUN

[Tponecc popmupoBaHus U aHANK3a TPEOOBAHUI MIPOXOAUT Yepe3 s ITAIOB.

1. AHanu3 IpeIMeTHON 001acTh. AHAIWTHKHU JOJDKHBI U3YYUTh MPEAMETHYIO 00J1acTh,
rze OyleT 3KCITyaTHPOBATHCS CUCTEMA.

2. C6op TpeOoBaHuii. DTO MpOIECC B3aUMOJCUCTBHUS C JHUIAMHU, (POPMUPYIOIUMHU
TpeboBanus. Bo BpeMs 3Toro mporiecca nmpoaonKaeTes: aHaIu3 IpeAMETHON 001acTH.

3. Knaccudukanus tpedboanuii. Ha 3tom stane OecopmenHbiit Habop TpeOoBaHU
npeoOpa3yeTcs B IOTHUECKHU CBsI3aHHbIE IPYTIbI TPeOOBaHUH.

4. Pazpemenne mpotuBopeunii. be3 coMHeHus, TpeOOBaHMS MHOTOUYWCICHHBIX JIHII,

3aHATBIX B Mporecce (GopmMupoBaHus TpeOoBaHUil, OyayT HpoTHBOpeurMBBHIMH. Ha 3TOM »Tame
OTIPEETISAIOTCS U pa3pelIatoTcsl MPOTUBOPEUHs Pa3IMyHOro poja.

5. Hasnauenue npuoputeToB. B mo6om Habope TpeOoBaHMI OJHU U3 HUX OyAyT Oojee
BaXKHBI, yeM Jpyrue. Ha »ToM sTame COBMECTHO ¢ JuuaMu, (HOpMHUPYIOIIMMU TpeOOBaHUSA,
OTIpeIeIIsIIOTCS. HanboJiee BaKHbIe TPeOOBaHUS.

6. [IpoBepka TpebGoBaHUIA. Ha »tom »oranme ompenensiercs WX  MOJHOTA,
MOCIIE0BATEIHHOCTh U HEIPOTUBOPEUHUBOCTb.

[Ipomiecc GopMupoBaHus U aHaau3a TPEOOBAHWH ITUKIWYESCKUN, ¢ OOpaTHOW CBS3BIO OT
OJTHOTO 3Tama K japyromy. Llukin HauumHaeTCs ¢ aHaAIW3a MPEAMETHON O0NacTH M 3aKaHYMBAETCS
npoBepkoit TpedoBanuii. [lonnManue TpeOGoBaHUI TPEAMETHONW 00JACTH YBEIMYUBACTCS B KaXKIOM
IIUKJIE TIporiecca GopMHUPOBaHUS TpeOOBaHUH.

PaccmoTpuM Tpu OCHOBHBIX MOAX0Aa K (POpMUpOBaHUIO TpeOOBaHUI: METOJ, OCHOBAHHBIN
HA MHOKECTBE OMOPHBIX TOUEK 3pEHUS, CIICHAPUH U STHOrpauuecKuil METO/I.

OnopHbIe TOUYKH 3pEHUS

[Tonxo/ ¢ WCTONB30BAaHUEM PA3TUYHBIX OTMIOPHBIX TOYEK 3pEHUS K pa3paboTke TpeOoBaHMIA
MIPU3HAET pa3InyHble (OMOPHBIE) TOUKU 3PEHUS Ha MPOOJIeMy U UCHOIB3YET UX B KAUe€CTBE OCHOBBI
MOCTPOCHUS U OpraHU3aluu Kak mporecca GOpMUPOBAHUS TPeOOBAaHMI, TaK U HEMOCPEICTBEHHO
caMux TpeOOBaHUH.

PaznuuHble METOABI MpEANaraloT pa3Hble TPAKTOBKM BbIpakeHUs "Touka 3peHus". Touku
3peHUs] MOYKHO TPAKTOBATh CJIEIYIOIIMM 00pazoM.

Kak uctounuk wHpOpMaMKU O CHCTEMHBIX JAaHHBIX. B 3TOM ciyyae Ha OCHOBE OIMOPHBIX
TOYEK 3PEHHUs CTPOUTCS MOJENb CO3JaHHsl M HCIIOJIb30BaHMSA NaHHBIX B cucTeMe. B mporecce
(dbopMupoBanus TpeOOBaHUN OTOMPAIOTCS BCE TAKKE TOUYKU 3peHUs ( M HA UX OCHOBE OIPEIEISIOTCS
JAHHBIEC), KOTOpBIE OYIyT CO3/JaHBl WM HCIOJb30BaHBI MPU PAbOTE CHUCTEMBI, a TAKXKE CIIOCOOBI
00pabOTKH ITHUX JTaHHBIX.

Kak ctpykrypa mnpencraBieHuii. B 3TOM ciydae TOYKHM 3pEHHS pacCMaTPUBAIOTCA Kak
ocobasi 4acTh MOJENM CUCTeMBbl. Hampumep, Ha OCHOBE pa3IUYHBIX TOYEK 3pPEHUS MOTYT
paszpabaThIBaThCSI MOJACIH "CYIIHOCTh-CBA3B", MO KOHEUHOTO aBTOMATa U T.JI.

Kak nomyyaTtenu CUCTEMHBIX CEpBUCOB. B 3TOM cilydae TOUKU 3peHUs SBISIOTCS BHEITHUMHU
(OTHOCHUTENBHO CHUCTEMBI) TMONyYaTeIsIMH CHUCTEMHBIX CEpBHCOB. TOUYKM 3peHHsS [OMOTaloT
OTIPECTUTH TaHHBIC, HEOOXOUMBIC JJIs1 BEIIOJTHEHHSI CHCTEMHBIX CEPBHCOB WM UX YIIPABIICHUSI.



Haubonee »¢d¢hekTuBHBIM MOAXOAOM K aHaIN3y TaKUX CHUCTEM SIBJISETCS HCIOJIb30BaHHE
BHEUIHUX OINOpHBIX ToueKk 3peHud. Ha ocHoBe »Toro mnoaxona paspaboran meroq VORD
(Viewpoint-Oriented Requirements Definition — omnpeneneHue TpeGOBaHHWH Ha OCHOBE TOYEK
3peHus) Ui GopMHUpOBaHUS M aHanu3a TpeOoBanuii. OcHOBHEIE 3Tanbl MeToa VORD moka3zaHbl
Ha puc. 3.:

WNnentudukaus TOYeK 3pEHUs, MOTYYAOIIMX CHCTEMHBIC CEPBHCHI, U HICHTU(QUKAILIUS
CEPBHCOB, COOTBETCTBYIOIINX KaXK/IOM TOUKE 3pEHUS.

CTpyKTypHpOBaHHE TOYEK 3pEHHs] — CO3/IaHUE HepapXHH CTPYNIHPOBAHHBIX TOYEK
3peHus. OOIIECUCTEMHBIE CEPBHUCHI MPEJOCTABISAIOTCA OoJiee BBICOKUM YPOBHSM HEpapXuul H
HACIIEYIOTCSI TOUKaMU 3PEHUS] HU3ILETO YPOBHSI.

JloKyMeHTHUpOBaHHE OMOPHBIX TOYEK 3PEHUs, KOTOPOE 3aKJII0YaeTCs B TOUHOM OMHCAHUU
UACHTU(DUIIMPOBAHHBIX TOYCK 3PCHUS U CEPBHCOB.

OtoOpa’keHUEe CHUCTEMBbl TOYEK 3pEHHs, KOTOpas MOKa3bIBa€T CHCTEMHbIE OOBEKTHI,
oTpe/ieNIeHHbIe Ha OCHOBE MH(OpMAIINH, 3aKITFOUEHHON B OMOPHBIX TOYKAX 3PEHHUS.

Puc. 3. Metog VORD

[Ipumep. PaccMorpuMm wucnosb3oBanue Meroga VORD Ha mepBbIX Tpex IIarax aHaiausa
TpeOOBaHUH IS CHCTEMBI TIOJ/IEP’KKU 3aKa3a M yueTa TOBapoB B OakaseiiHoi naBke. B Oakaneiinoii
JaBKe NI KaXIOro ToBapa (UKCHPYETCS MECTO XpaHEeHHs (OornpeneseHHasl MOJKa), KOJIMYECTBO
TOBapa M ero nocraBuivk. CucremMa MOIACPKKH 3aKa3a M ydyeTa TOBApOB JOJDKHA 00ecreuyuBaTh
nobapiieHne WHGOPMAIIMM O HOBOM TOBape, HW3MEHEHHWE WM yAaleHue uHdopmanuu o0
UMEIOIEMCSl  TOBape, XpaHeHHe (noOaBieHHe, H3MEHEHHE U yjaaleHue) uHpopMamuu o
MTOCTABIIUKAX, BKIIFOYAIOIICH B ce0s Ha3BaHUE GUPMBI, ee aapec u TenedoH. [Ipu momomu cucteMbl
COCTABIISIFOTCS 3aKa3bl MOCTaBIIMKaM. Kaxkaplii 3aka3 MOXKET colepKaTh HECKOJIbKO IMO3MIHU, B
KaKIOW MO3MIMM yKa3bIBAIOTCS HAaMMEHOBAaHUE TOBapa M €ro KOJM4ecTBO B 3akaze. Cucrtema 1o
TpeOOBaHUIO TOJB30BaTeNs (OPMUPYET W BBIJACT HaA TMe4YaTh CIEAYIOUIYI0 CHpPaBOYHYIO
nHpopmaIuo:

1. CIIMCOK BCEX TOBAPOB;

2. CIICOK TOBapOB, UMECIOIIMXCS B HATMIHH;

3. CIIHCOK TOBapOB, KOJIMYECTBO KOTOPHIX HEOOXOAMMO TIOTIOIHUTE;
4. CIIMCOK TOBAPOB, OCTABJISIEMBIX JIAHHBIM ITOCTABIIIHKOM.

[TepBpiM marom B GOpMUPOBAHUU TPEOOBAHHM SABISETCS MACHTU(DUKALNS OMOPHBIX TOYEK
3penus. Bo Bcex meromax QopmupoBaHus TpeOOBaHUM, OCHOBAHHBIX Ha HCIOJIb30BAaHUH TOYEK
3peHus], HavYambHas WIACHTH(HUKAIMS SBISETCS HauOojee TpyAHOHU 3amadeir. OMUH U3 TOIXOJO0B K
UIeHTU(UKAIIMN TOYEK 3PEHHs] — METO/T "MO3TOBOM aTaku'", KOT/1a ONPEEISIFOTCS TOTEHIINATbHbIE
CUCTEMHBIE CEpBHUCHI M OpraHU3alliU, B3aWMOJCUCTBYIOMIHE ¢ cUcTeMol. OpraHuzyercs BCTpeda
JIUI], YYaCTBYIOIIUX B (JOPMUPOBAHUU TpeOOBaHUI, KOTOPBIE MPEATIAral0oT CBOM TOYKU 3pEHUs. DTH
TOYKH 3PEHHUS TPEICTABISIFOTCS B BHUJAE JMArpaMMbl, COCTOSIIEH W3 psAga KPYTOBBIX OOJACTEi,
OTOOpaKAIOIIMX BO3MOXKHBIE TOYKH 3peHus (puc. 4). Bo Bpems "Mo3roBoi araku" HEOO0X0IUMO
UACHTU(DUIIUPOBATh MOTEHIMAILHBIE OMOPHBIE TOYKH 3PEHHS, CHUCTEMHBIC CEPBUCHI, BXOJHBIC
NaHHbIE, He(PYHKIIMOHAIbHbIE TPEOOBAHUS, YIIPABIISIIOIINE COOBITHS U UCKITIOYUTENbHBIE CUTYALINH.

Crenyromeit craaueit npouecca GopMupoBanus TpeOOBaHUH OyeT UACHTUDUKALIHS
OTIOPHBIX TOUYEK 3peHus (Ha puc. 4 Moka3aHbl B BUJE TEMHBIX KPYTrOBBIX 001acTeil) U CEpBUCOB
(okazaHbl B BUJE 3aTCHEHHBIX 00macTeii). CepBUCHI JOKHBI COOTBETCTBOBATH OMIOPHBIM TOYKAM
3penusi. Ho MoryT OBITH CEpBHCHI, KOTOPHIE HE MTOCTABIIEHBI UM B COOTBETCTBHE. DTO O3HAYAET, UTO
Ha Ha4aJIbHOM 3Tare "MO3roBoi aTaku" HEKOTOpbIe ONIOPHbBIE TOUKU 3pEHUS HEe OBLIH
HUIEeHTU(UITMPOBAHBI.



Puc. 4. luarpamma uaeHTH(PUKALIMA TOYCK 3PCHUS

B tabnuue 1 nokazaHo pacnpezeneHue CepBUCOB Ul HEKOTOPHIX WACHTU(PUIIMPOBAHHBIX HA
puc. 4 touek 3peHus. OMUH U TOT K€ CEPBHC MOXET OBITh COOTHECEH C HECKOJIbKMMH TOYKAMU

3peHusl.
Tabmuna 1 - CepBHCHI, COOTHECEHHBIC C TOYKAMU 3PCHHUS
KIIUEHT [OKYNAaTedb |[[IOCTOSIHHBIN TOBap [IOCTABIIUK [IPOJABEL  |[aAMHUHHCTpAT
OKYTIaTeNb op
[IpoBepka  [3anecenue B |[losnyuenune [Ipuem 3anecenue B [[Ipomaxa  |[[loctyn k
HaIU4us CIIUCOK CKUJKU TOBapa 0a3y JaHHBIX TOBapa 0a3e TaHHBIX
TOBapa [TOCTOSTHHBIX (Ha3BaHue,
KJIMEHTOB aznpec,
TenedoH u
T.71.)
[Toxymnka [Tonyuenue 3aHeceHue B [Ieuats yeka [[IpoBepka
TOBapa uH(popmaIuio o [0azy CTATUCTUKH
HOBBIX TTAaHHBIX
MOCTYIUIEHUSIX  |(IaHHBIE O
[1OCTaBILKE
, KOJI-BE,
MecTe
XpaHeHusl)
[Tonyuenue Haznauenue Joctyn k.  [Ilepeonpenen
yeka LICHBI KAaTajory  |eHue IeHbl
3aka3 ToBapa [lepeonpene [IpoBepka |OdopmiieHue
JICHUE LIEHBI HaJI4us 3aKasza
TOBapa [IOCTABIIUKY
3aHeceHue [Tokymnaembl Odopmnenu [[leuats
[TOKYTIaTeNst I WIN € 3aKasa 3aKasa
U CyMMBI «HETIOKyTIae [TOKYTIATEIII0
[IOKYIIKU B MBII1» TOBap

0a3y TaHHBIX

HHQ)OpMaHI/IH, H3BJICUCHHAs H3 TOYCK 3pCHUs, MUCIOJIB3YCTCA IS 3aIllOJIHCHUSA (bOpM
mabJIOHOB TOYEK 3pCHHA U OpTraHrU3allkui TOYCK 3PpCHHUA B UCPAPXUIO HACICOAOBAHMA. 9TO0 MO3BOJIICT
YBUACTH O6H_II/I€ TOYKHU 3PCHUA U ITIOBTOPHO HCIIOJIB30BATH I/IH(l)OpMaI_[I/IIO B UCPAPXHUHN HACTICAOBAHMA.




CepBI/ICBI, JaHHBIC U YIIpaBJIAIOIIasg I/IH(bOpMaHI/IH HACJICAYIOTCA IMOAMHOXCCTBOM TOYCK 3PCHHA. Ha
puc. 5 moka3aHa 4acThb HUCpapXUn TOYCK 3PCHUA JIsI CUCTEMBI IOAACPIKKU 3aKa3a U yu€Ta TOBApPOB.

Puc. 5. Uepapxus Touek 3peHust

ATtTecranys TpeOOBaHUI

ATTectanus JOHKHA MPOJEMOHCTPUPOBATh, YTO TpeOOBaHMS NEHCTBUTENBHO OMPEENISIOT
Ty CHCTEMY, KOTOPYIO XOuUeT UMeTh 3aka3zuuk. [IpoBepka TpeOoBaHMii Ba)kHa, TaK Kak OIIMOKU B
cnenu@uKanuy TpeOOBaHUI MOTYT NMPHUBECTH K MEPENeNIKe CUCTEMbI U OOJBIIMM 3aTpaTram, €clid
OyayT oOHapyXeHBI BO BpeMsi Tporecca pa3padOTKH CHCTEMBI WJIM IIOCIIe BBEICHHUS €€ B
sKkcruTyaTanuio. CTOMMOCTh BHECEHHS B CHUCTEMY HM3MEHEHM, HEOOXOAMMBIX MJisi YCTpPaHEHUs
omnOOK B TpeOOBaHMAX, HAMHOTO BBINIE, YE€M HCHPABICHHE OIIMOOK NPOEKTUPOBAHHS WU
komupoBaHus. [IlpuumHa B TOM, 4YTO H3MEHEHHME TpeOOBaHMII OOBIYHO BJEYET 3a COOOM
3HAYUTENIbHBIE U3MEHEHUsSI B CHUCTEME, TOCJIe BHECEHHUS KOTOPBIX OHA JOJDKHA MPOWTH MOBTOPHOE
TECTUPOBAHUE.

Bo Bpems mporiecca aTrecTanuy JOJKHBI OBITH BBIMOJHEHBI PA3TUYHBIE TUIBI MPOBEPOK
TpeOOoBaHMIA.

[TpoBepka mnpaBmibHOCTH TpeOoBanuil. Ilonmp3oBarenb MOXKET CUUTATh, YTO CHUCTEMA
HeoOXoauMa U1l BBIMIOJIHEHUS HEKOTOPBIX oOmpefeleHHbIX GyHKIui. OpHako ganbHenIve
pPasMBIIUICHUS M aHAJIW3 MOTYT INPHUBECTH K HEOOXOAMMOCTH BBEJCHMS OMOJHUTEIBHBIX WIH
HOBBIX (yHKkumid. CucTeMbl TNpegHa3HAUYEHBl IS pa3HbIX IOJb30BaTelied C Pa3IMYHBIMU
MOTPEOHOCTSIMU, M TOITOMY Habop TpeOoBaHMI OyneT NPEeACTaBIATh COOOM HEKOTOPHBIA
KOMITPOMUCC MEXIy TpeOOBaHUSMU MOJIb30BaTENIeH CUCTEMBI.

[TpoBepka Ha HempoTHBOpEeYMBOCTh. Crnernudukanus TpeOOBaHHMI HE TOJDKHA COAEPHKATh
MIPOTUBOPEUMiL. DTO 03HAYAET, YTO B TPEOOBAHUAX HE JOJDKHO OBITH MPOTUBOPEYAIINX APYT JIPYTY
OTpaHUYEHUH WM PAa3IMYHBIX ONMUCAHUN OJHON M TOW K€ CUCTEMHON (yHKIIUU.

[IpoBepka Ha momHOTy. Crenudukanus TpeOOBaHMI IOJKHA COAEPKAaTh TpeOOBaHMUS,
KOTOpBIE ONPEACIISAIOT BCe CUCTEMHBIE (DYHKIIMU M OTPAaHUYCHUSI, HaJlaraeMble Ha CUCTEMY.

[IpoBepka Ha BBITOJIHUMOCTb. Ha OCHOBE 3HaHUS CYIIECTBYIOMIMX TEXHOJIOTHM TpeOoBaHUS
JOJDKHBI OBITH IPOBEPEHBI HA BO3MOXKHOCTD UX PEAIbHOTO BBIOJHEHUS. 371ECh TAKXKe MTPOBEPSIIOTCS
BO3MOKHOCTH ()MHAHCUPOBAHUS U TpaduK pa3padOTKH CUCTEMBI.

CymecTByeT psa METOJOB aTTeCTallii TpeOOBaHWM, KOTOpPhIE MOXKHO HCIIOJIb30BaTh
COBMECTHO WJIU KaX/bIi B OTAEIBbHOCTH.

O0630p TpeboBanuil. TpeboBaHH CUCTEMHO aHAIM3UPYIOTCS PEILICH3EHTaMHU.

[IporotunupoBanue. Ha 3TOM »Tame NpoOTOTHI CHCTEMBI JIEMOHCTPUPYETCS KOHEUHBIM
MOJIB30BATESIM U 3aKazyuKy. OHM MOTYT JKCHEPUMEHTHUPOBATh C 3TUM TNPOTOTUIIOM, YTOOBI
yOEIUTHCS, UYTO OH OTBEYAET MX MOTPEOHOCTSIM.

['eneparust TeCTOBBIX clieHapueB. B mzeane TpeGOBaHUS MODKHBI OBITH TAKUMH, YTOOBI X
peanu3anuio MOXXHO OBLUIO MPOTECTHPOBaTh. Eciu TecThl s TpeOoBaHMA pa3padaThIBAIOTCS Kak
YacTh MpOoIecca aTTeCTallMd, TO YacTO 3TO IMO3BOJISIET OOHAPYKUTHh MPOOJIEMBbI B CIEHU(BUKAIIH.
Ecnu Takue TeCThl CIOKHO WJIM HEBO3MOXHO pa3paboTaTh, TO OOBIYHO 3TO O3HAYAET, YTO
TpeOOBaHUS TPYIHO BBIMOJIHUTH U IOITOMY HEOOXOAUMO UX MEPECMOTPETH.

ABTOMaTU3MPOBAaHHBIA aHAJIN3 HENmpoTuBOpeunBocTU. Ecnu TpebGoBaHus MpeacTaBieHbl B
BUZEC CTPYKTYPHBIX WIM (OPMAIBHBIX CHCTEMHBIX MOJENeH, MOXXHO HCIOJIb30BaTh



unctpymeHtansueie CASE-cpeactBa nansi TpoBEepKHM HENPOTHUBOPEUYMBOCTH  Mojeneil. [l
aBTOMATH3MPOBAHHOW NPOBEPKH HENPOTHBOPEUUBOCTH HEOOXOAMMO IMOCTPOUTH 0a3y JaHHBIX
TpeOoBaHUIl U 3aTeM IMPOBEPUTH Bce TpeOOBaHMS B 3TOM 0a3e NaHHBIX. AHaIM3aTop TpeOoBaHUI
TOTOBHUT OTYET 000 BCeX OOHAPYKEHHBIX TPOTHBOPEUHSIX.

[Tonb30BaTenbCKUE M CUCTEMHBIE TPEOOBAHUS

Ha ocHOBaHHU TONY4YEHHBIX MOJEJIEH CTPOATCS IOJIb30BATEIbCKUE TPEOOBaHUS, T.€. Kak
OBUIO CKa3aHO B Hayalle ONMHCaHWE Ha €CTECTBEHHOM $S3bIKe ()YHKIUH, BBHITIOJHSIEMBIX CHCTEMOM, U
OTrpaHUYCHUH, HAKJIAJAbIBAEMBIX Ha HEE.

[Tonb3oBarenbckue TpeOOBaHUS JODKHBI ONKCHIBATH BHEIIHEE IOBEJICHUE CHCTEMBI,
OCHOBHBIC (DYHKIIMM M CEPBUCHI MPEJOCTABIIIEMbIE CUCTEMOM, e€ He(yHKIIMOHAIbHBIE CBOWCTBA.
Heo0Oxonumo BBIIEIUTH OMOPHBIE TOUKH 3PEHHSI M CTPYIIIUPOBATH TPeOOBAaHUS B COOTBETCTBUU C
Huma. [lomb3oBaTenbckue TpeOOBaHUS MOKHO O(QOPMHUTH KaK MPOCTHIM TEPEUUCICHHEM, TaK H
UCIIOJIB3YS HOTAIMIO BAPUAHTOB HCIOJIb30BaHUS.

Jlanee cocTaBiIsIOTCSl CUCTeMHBIE TpeboBaHus. OHU BKIIIOYAT B CEOS:

I. TpeboBanus k apXuTekType cucteMbl. Hanmpumep, uyncio n pa3MelieHne XpaHuimig
U CEPBEPOB IPUIIOKECHUM.
2. TpeboBanus k mnapamerpam obopyzaoBaHus. Hampumep, gactora mpoleccopos

CEpBEPOB U KIMEHTOB, O0BEM XPAHWUJIMIL, pa3Mep ONEpaTHUBHOM M BHJEO IMaMSTH, MPOIYCKHas
CIOCOOHOCTb KaHajia u T.1.

3. TpeboBanusa k mapamerpam cucrembl. Hanmpumep, Bpems OTKIMKa Ha [JEHCTBHUE
MI0JIb30BAaTeNsl, MAaKCUMAJIbHBIN pa3Mep nepeaaBaeMoro (aiina, MakcUMajabHas CKOPOCTh Iepeaadu
JAHHBIX, MAKCUMAJIBHOE YHUCJI0 OJHOBPEMEHHO PabOTaIOUIMX MOJIb30BaTeNEH U T. .

4. TpeboBanus k mporpaMMHOMY MHTEpdeEiicy.
5. TpeboBanus Kk  cTpykType  cuctembl. Hanpumep, MacmrabupyeMocTs,
pacnpenenéHHOCTb,  MOJYJIBHOCTb,  OTKPBITOCTh.  MacIITaOMPyeMOCTh  —  BO3MOXKHOCTh

pacnpocTpaHEeHUs] CHUCTEMbl Ha OOJbIIOE KOJWYECTBO MAllWH, HE MpHUBOJALIas K MOTepe
pabortocrnoco6HOCTH U 3G (HEKTUBHOCTH, MPU ITOM CHOCOOHOCTH CHCTEMBI HapalluBaTh CBOIO
MOIIHOCTh JIOJDKHA ONPENENATCA TOJBKO MOIIHOCTBIO COOTBETCTBYIOUIETO —anlapaTHOTO
o0ecrnieueHns. paclpeeIieHHOCTh - CUCTeMa JOJDKHA TMOJJAEP)KUBATh paclpeneléHHOe XpaHEeHHe
JAHHBIX. MOJAYJIBHOCTh - CUCTEMA JIOJKHA COCTOSATH W3 OTAEIBHBIX MOJYJIEeH, MHTEIPUPOBAHHBIX
MEXy COOOH. OTKpPBITOCTh - HAJIM4YUE€ OTKPBITHIX HHTEp(EcOoB Ui BO3ZMOXKHON JOpPabOTKU M
MHTETpalyy ¢ JPyIrUMH CUCTEMaMH.

6. TpeboBanus 1Mo B3auMOJIEHCTBUIO M UHTETPALIMU C APYTUMHU cucTeMamu. Hanpumep,
UCIIONIb30BaHUE o00mel O0a3bl JaHHBIX, BO3MOXKHOCTb IIOJIY4EHHsS JaHHbIX W3 0a3 JaHHBIX
OTnpeeNEHHBIX CUCTEM U T.1I.

[Topsiiok BeIONHEHHS PaOOTHI

1. M3yuuTh nipeiaraemMelil TCOpETUYECKUN MaTepurall.

2. [locTtpouth oOmnopHble TOYKM 3peHUss Ha ocHoBaHuMM Mertoga VORD nmns
dbopMupoBaHus u aHanu3a TpeOoBaHUil. Pe3ynbTaToM MJOMKHBI SBUTHCS JBE JHArpaMMbl:
auarpaMmma HIeHTU(UKAIIUN TOUEK 3PSHUS U TharpaMMa UepapXuu TOYEeK 3pECHUsI.

3. CoctaBuTh MHGOPMALMOHHYIO MOJIENb OYIyIlIed CHUCTEMBbI, BKJIIOYAIOIIYIO B ce0s
ONHCAaHUE OCHOBHBIX OOBEKTOB CHCTEMbl M B3aUMOJEHCTBUS Mexay HuUMH. Ha ocHoBanuun
MOJTy4eHHOW WMH(GOPMAIMOHHON MOJENW W AMarpaMM HACHTU(UKAIMU TOYEK 3pEeHHs, AUarpaMma
MepapXuM TOUEK 3peHHUst CHOPMHUPOBATH TPEOOBAHUS MTOJIH30BATENS M CUCTEMHBIE TPEOOBAHMSL.

4. [IpoBectu aTTecraiuio TpeOOBaHHM, yKa3aTh KaKhe TUIIBI TPOBEPOK BHIOpAIIH.

5. Ha ocHoBanum onmcanusi cucremsl (JlaboparopHast pabota Nel), nadopmarioHHOH
MOJIETIM, TIOJIb30BATEIIbCKUX M  CHUCTEMHBIX TpPeOOBaHUN COCTAaBUTh TEXHHUYECKOE 3a/laHue Ha
co3faHue mnporpaMMmHoro obecrieuenus (mpumep cMm. [lpunoxenue b). T3 momkHO conepkarthb
ocHoBHBIC paznensl, onucanHbie B ['OCT 34.602-89 (cm. [lpunoxkenue A).

6. [TocTpouTth OTUET, BKIIOYAIOIINN BCE TIOJyUEHHBIE YPOBHU MOJIENH, OIUCAHUE
(GYHKIIMOHATIBHBIX OJIOKOB, MOTOKOB JAHHBIX, XPAHWIUII U BHEITHUX OOBEKTOB.

Coneprxanue oTyera

B otuere crnenyer yka3aTs:

1. Lens paboThl



Bsenenne

[IporpaMMHoO-anmapaTHble CPEICTBA, UCIIOJIb3YEMbIE ITPH BBHIITOJIHEHUU paOOTHI.
OcHoBHas 4acTh (OMMMCAaHUE CaMOU PabOTHI).

3axiroueHue (BbIBObI)

. Crucox ucroiabp3yeMoin JIUTepaTyphbl

KoHnTpoJibHbIE BOnpoChI

1. Ilpemnoxute, KTo OBl MOT Yy4yacTBOBaTb B (opmupoBaHuHM TpeOOBaHUI IS
YHUBEPCUTETCKON CHUCTEMBI pErMcTpaluy CTyAeHTOB. OObSICHUTE, IOYEMY ITOUYTH HEU30E€XKHO, UTO
TpeboBaHus, CYOPMYITUPOBAHHBIE PA3HBIMH JTUIAMH, OYIyT MPOTUBOPEUUBHI.

2. PaspabareiBaercst cucrema 11O st aBromarmsanuu OMOIMOTEYHOTO KaTajora. JTa
cucrema OyzeT coaepkarb HHPOPMAIMIO OTHOCUTENBHO BCEX KHUT B OMOIMOTEKe U OyJeT moje3Ha
OuOIMOTEeYHOMY TIepcOHaly, ab0oHeHTaM U uyurarensM. CucremMa JOKHa HUMETh CpEACTBa
MIPOCMOTpa KaTajlora, CpPeACTBa CO3/JaHUS 3allPOCOB M CPEICTBA, MO3BOJISIIOIIME TOJIH30BATENIAM
pe3epBUPOBAaTh KHUTH, HaXOAAIIUECS B JaHHBIH MOMEHT Ha pykax. OIpenenuTre OCHOBHBIE
OTIOPHBIE TOYKH 3PEHHSI, KOTOpPbIe HEOOXOAUMO Y4eCTh B CHEIU(PUKALINN CUCTEMBI, U TOKKUTE UX
B3alMOOTHOIIEHHUS, UCIIOJIB3YS AMArpaMMy UEpapXUU TOUYEK 3PEHUSI.

3. Jlns Tpex TodeK 3peHus, ONpeAeNICHHBIX B cUcTeMe OMOIMOTEYHOTO KaTauora, yKakure
CEpBHUCHI U COOTBETCTBYIOIIME JaHHBIE, KOTOpbIE O0ECIEeYMBAIOTCS ITUMH TOYKAaMHU 3pEHUs, U
COOBITHSA, KOTOPBIE YIPABISIOT ITUMU CEPBUCAMH.

4. Kto nomkeH NmpoBOIUTH 0030p TpeOoBanwii? Hapucyiite monens mporecca o0630pa
TpeOOBaHUIA.

7. Bamra komnaHus UCHOIB3yET CTaHJAPTHBIN MeTo/ aHanu3a TpeboBaHuil. B mpouecce
paboThl BBl OOHAPYKUIIM, YTO ATOT METOJ HE YUWUTHIBACT COIMANbHBIE (DAKTOPHI, BaKHBIC IS
CHCTEMBI, KOTOPYIO Bbl aHaJIU3upyeTe. Bam pykoBOAUTENb Aal BaM SICHO MOHSATH, KAKOMY METOAY
aHalM3a Hy>KHO cliefjoBaTtb. OOCYIUTE, YTO BbI JOJKHBI JA€NIaTh B TAKOW CUTYaIIUH.

O L

IMpakTuyeckasi pa6ora Ne24. MeTo10/10rusl (PYHKIMOHAJIBLHOTO MO/IEJIMPOBAHMSI.

Lenb: M3yunTh MeTogonoruu GyHkuoHanbHOTO MoaenupoBanus IDEF0 u IDEF3.

MeTtoauueckue yKa3aHus

3aHsATHE HATIPABIICHO HA 03HAKOMIICHHE C METOIOJIOTHSIME ()YHKIIHOHAITBHOTO
moaenupoBanus IDEFO u IDEF3, nonydyeHue HaBbIKOB 1O IPUMEHEHUIO JaHHBIX METOIOJIOTHM 1J1s1
MoCcTpoeHUs (PYHKIIMOHALHBIX MOJICTICH Ha OCHOBAaHUH TPEOOBaHMN K MH()OPMAIIMOHHON CUCTEME.

Teopernueckue cBeaeHU

IDEFO. Ocnosnsbie noustus IDEF0

IDEFO (Integrated Definition Function Modeling) - meromonorus (QyHKIHOHAILHOTO
monenupoBanusi. B ocHoBe IDEF0 meromonoruu JEKUT MOHSATHE OJIOKA, KOTOPHIH OTOOpa)kaeT
HEKOTOpYI0 Ou3Hec-(pyHKIMI0. UeTbIpe CTOPOHBI OJI0KAa UMEIOT Pa3HyI0 POJib: JieBas CTOPOHA UMEET
3HaueHue "Bxoja'", mpasas - "BeIxoJa", BEpXH - "ynpaBieHus", HWKHsIA - "MexanuzMa" (puc. 1).

B3anmopeiicteue mexnay ¢yakmusmu B IDEF0O mpencraBiseTcs B BHae AyrH, KOTopas
0TOOpakaeT MOTOK JAHHBIX WM MAaTEPHAJIOB, TOCTYMAOIINNA ¢ BBIXOJA OJHON (DYHKIIUU HA BXO]
apyroil. B 3aBUCMMOCTH OT TOrO, C KakoW CTOpPOHOH Olloka CBsA3aH TOTOK, €ro Ha3bIBAIOT
COOTBETCTBEHHO "BXOJHBIM", "BBIXOHBIM", "yTIpaBISIOIINM".



Puc. 1. ®yHK1mOoHaNBHBIN 0JIOK
[Tpunuuner mogenuposanus B IDEF0
B IDEF0 peanu3oBanbl Tpy 0a30BbIX MPUHIIAIIA MOJCITMPOBAHUS ITPOIIECCOB:

1. NPUHIUI (PYHKIIMOHAIEHOW AEKOMIIO3UIINY;
2. IIPUHIMI OTPAaHUYEHUS CII0)KHOCTH;
3. IIPUHIUII KOHTEKCTA.

[Tpunuun ¢GyHKIMOHAIBLHONW JAEKOMIIO3UIIUU MPEACTABISET cOO0N crocod MOJEIUPOBAHMUS
TUINIOBOM CHTyaluu, KOrja Jo0oe pAeicTBHe, omnepanus, (QyHKOUS MOTyT OBbITh pa30OHTHI
(IekoMIo3upoBaHbl) Ha Oojiee MPOCThIe JEHCTBUS, omepanuu, QyHkuuu. [Ipyrumu cioBamu,
clio)kHasi Owm3Hec-PyHKIMS MOXXET OBbITh NpEACTaBICHA B BHJE COBOKYITHOCTH 3JIEMEHTapHBIX
¢bynkuii. [Ipeacrapnss ¢GyHkuuu rpadudecku, B Buie OJIOKOB, MOXKHO Kak Obl 3arjisiHyTh BHYTpb
0JI0Ka U IETAJIbHO PACCMOTPETH €€ CTPYKTYPY U COCTaB (puc. 2).

[Tpunnun orpanndeHust cioxxHoctu. [Ipu padore ¢ IDEF0 nuarpammamu CyiiecTBEHHBIM
ABIISICTCA YCJIOBHE UX pa3z0opuuBocTd U yaobountaemoctd. CyTh NPUHIUIA OrpaHHYCHHS
CJIO)KHOCTH COCTOHMT B TOM, YTO KOJIMYECTBO OJOKOB Ha JAUarpaMMe JOJKHO ObITh HE MEHEe IBYX U
He Oonee mectu. [IpakTrka mokaspIBaeT, YTo COOIIOIEHUE 3TOTO MPUHIIMIIA IPUBOJUT K TOMY, UYTO
(byHKIIMOHaIBHBIE Mpoliecchl, npeacTaBieHHbie B Buae IDEF0 Mmonenu, Xxopoiio cTpyKTypupOBaHsblI,
MIOHSITHBI U JIETKO MOJJAI0TCS aHAIIU3Y .

[TpuHIMIT KOHTEKCTHON auarpamMmbl. MojaenupoBaHuE [EIOBOTO IMpoLiecca HAYMHACTCS C
MOCTPOCHHUS KOHTEKCTHOW auarpammbl. Ha 3Toi nuarpamme otoOpakaercs TOJIBKO OIUH OJIOK -
riaBHasg OusHec-QyHKIUS MOJEIHpyeMon cuctembl. Eciiv pedb HIET 0 MOACTUPOBAHUU LIEIOTO
NPENpUATHS WIM JaKe KPYMHOTO IOJApa3/ieieHus, TJIaBHas OW3HeC-QYHKIMS HE MOXKET OBbITh
chopMyIIMpoBaHa Kak, HampuMep, "mpoaaBath Npoaykiuw'. ['maBHas OusHec-(pyHKINS CUCTEMBI -
3T0 "MuUCCHA" CHCTEMBI, €¢ 3HaueHHe B OKpy:karomeMm Mupe. Henb3s npaBuibHO chopMyTupoBaTh
INIaBHYIO (QYHKIUIO TPEINPUITHS, HE UMesl IPEACTABICHUS O €ro CTPATETrUu.

[Ipu ompeneneHuu riaBHOW OW3HEC-QYHKIMM HEOOXOJMMO BCET/ia MMETh BBUAY ILEJb
MOJIETTUPOBAHUS U TOUKY 3peHUs Ha Mojeb. OJIHO U TO K€ MPEANPUITHE MOXKET ObITh OMUCAHO IO-
pa3HOMY, B 3aBHUCHUMOCTH OT TOrO, C KAaKOW TOYKM 3pEHHUS €ro paccMaTpUBaIOT: AUPEKTOP
MPEINPUITHS U HAJIOTOBOM MHCIIEKTOP BUAST OPraHU3aIMI0 COBEPIICHHO MO-Pa3HOMY.

KoHtekcTHast auarpaMma WrpaeTr eme OJHY pojb B (YHKIMOHAJIbHOH Moxenu. Owna
"pukcupyer" TrpaHHIB MOJCTHUPYEMON OM3HEC-CUCTEMBI, OMpEeNeNsis TO, KaK MoJeaupyemMas
CHUCTEMa B3aMMOJIEWCTBYET CO CBOMM OKpY)XEHHEM. OJTO JOCTUTaeTcs 3a CYET ONMCAaHUs IyT,
COEIMHEHHBIX C OJIOKOM, MPEACTABISIONUINM TJIaBHYI0 Onu3HeC-(QYyHKIUIO.



Puc. 2. Jlekomno3unus (yHKIIMOHATIBHOTO OJI0Ka
[Tpumep.
Ha puc. 3 u puc. 4 mpexacraBieH HpuMep MOCTPOEHUS (YHKIMOHAJIBHOM IHarpaMMbl,
OnucChIBarOUIe u3roroBieHue uzgenus. Puc. 3 - koHTekcTHas nuarpamma. Puc. 4 — mepBbiit
YPOBEHb IEKOMIIO3ULIUH.

Puc. 3. KontekcTHas tuarpamma



Puc.4. JluarpaMma nepBoro ypoBHsl J€KOMIIO3ULIN

[Tpumenenue IDEF0

CymecTByeT JBa KJIIOYEBBIX MOAXOJa K TOCTPOCHHUIO (PYHKIMOHAIBHOM MOJENu:
MMOCTPOEHHUE “KaK €CTh’ M MOCTPOEHHUE “Kak Oynet” .

[Toctpoernne Moxmenu “kak ectb’. OOcienoBaHHME MPEINPUATHS SBISAETCS 00sS3aTENbHON
9acThIO JII0OOOTO MPOEKTa CO3JaHMs WU Pa3BUTHSI KOPIOPATUBHON HH(OPMALIMOHHON CUCTEMBI.

[Toctpoenre QPyHKIIMOHAIBHON MOJIETH ““KaK €CTh’ MO3BOJISET YeTKO 3aMKCUPOBATH, KaKHe
JIENIOBbIE TPOLECCHl OCYIIECTBISIOTCS HAa NPEINPUATHH, Kakue HHPOPMAIMOHHBIE OOBEKTHI
HCIIOJIb3YIOTCS IIPU BBIIOJIHEHUH JEJIOBBIX IIPOLECCOB M OTAEIBHBIX onepanuil. @yHKInoHanpHas
MOJICNIb ““KaK €CTh’ SIBJISICTCS OTIPABHOW TOUYKOW J/JIA aHaM3a MOTPEOHOCTEH MpeanpUsTHs,
BBISIBIICHUST TpoOsieM U "y3kux" MeCT M pa3pabdOTKH MPOEKTa COBEPUICHCTBOBAHUS [EJIOBBIX
MIPOLIECCOB.

[Toctpoenne wmomenu  “kak  Oymer”. Co3maHue W BHEIPEHHE  KOPIOPATUBHON
MH(GOPMALIMOHHON CUCTEMBI IPUBOJAUT K U3MEHEHHIO YCIIOBUHN BBITIOJHEHUS OTAEIBHBIX ONepaluii,
CTPYKTYpBI JETOBBIX IPOLIECCOB M NPEANPHATHS B LEJIOM. DTO TMPHUBOAUT K HEOOXOAUMOCTH
U3MEHEHHUsI CUCTeMbl OHW3HEC-TIpaBUJI, MHCIOJNB3YEeMbIX Ha MOPEeANpHUITUH, MOAU(UKAILNU
JOJDKHOCTHBIX MHCTPYKIMH COTPYIHHKOB. DYHKIMOHANbHAS MOJIENb “Kak OyJeT” MO3BOJSET yXe
Ha CTaJHUU NPOEKTHPOBaHUS Oyayiieil MHPOPMAIMOHHON CUCTEMBI OMPEIENUTh 3TH U3MEHEHUS.
[Tpumenenne (QyHKIMOHAIBHOW MOAENH “Kak OyJer” MO3BOJISET HE TOJIBKO COKPAaTHTh CPOKH
BHEJpPEHUS HH(DOPMALIMOHHOW  CHUCTEMBI, HO TaKKe€ CHU3UTh PHUCKH, CBSI3aHHBIE C
HEBOCIIPUUMYHBOCTHIO NEpCcoHala K MH)OPMAIIHOHHBIM TEXHOJIOTUSM.

IDEF3. Meton onucanus nponeccos IDEF3

JInst onucaHusl JIOTUKU B3aUMOAEUCTBUS MH(OPMAIIMOHHBIX MOTOKOB HauOojee MOIXOAUT
IDEF3, mnaspiBaemas Takke workflow diagramming - MeTogosoTHe MOAETUpOBaHUS,
UCTIONB3YIoLIasi Tpaguyueckoe onrcaHue MHPOPMALMOHHBIX MOTOKOB, B3aMMOOTHOIICHUH MEXIy
nporeccaMu  00pabOTKM HHPOPMAIMK W OOBEKTOB, SBIIIFONIUXCS YacThlO JTHX IPOIECCOB.
Huarpammbl Workflow MoryT OBITH HMCHOJB30BaHBI B MOJICIMPOBAHUHM OW3HEC-TIPOLIECCOB IS
aHaIM3a 3aBEPIICHHOCTH MpoleAayp oopaboTku nHpopmainuu. C uX TMOMOIIBI0 MOKHO OMHCHIBATh
CIICHApUM JCWCTBUI COTPYJHHKOB OpraHM3allMM, HANpUMEp IMOCIEI0BATEIbHOCTh 00padOTKU
3aKaza WM COOBITHS, KOTOphIe HE0OX0MUMO 00paboTaTh 3a KOHeUHOE BpeMs. Kakmwlid crieHapuit
COIIPOBO’KAAETCSl OMHCAHUEM IIpoIlecca M MOXKET OBITh MCIOJB30BaH IS JTIOKYMEHTHPOBAHUS
KaXJI0M (hyHKIIUH.

IDEF3 - 510 MeTo/, MMEIOIIMI OCHOBHOM IENBIO JaTh BO3MOKHOCTb aHAJIMTHKAM OITHCATh
CUTYallMIO, KOTJa IPOLECChl BBIMOIHSIOTCS B ONpEAENIEHHOW IOCIeI0BaTEIbHOCTH, a TakKke
ornucarb 00BEKTHI, Y4aCTBYIOIIE COBMECTHO B OJTHOM IpoIlecce,

Texnuka ormmcanusi HaOopa maHHbIX IDEF3 sBnsercs wacTeio CTpyKTypHOTO aHanm3a. B
OTJIMYME OT HEKOTOpBIX METOAMK omucaHui npoueccoB IDEF3 He orpaHnuyMBaeT aHaIuTHKA



Ype3MEepHO KECTKUMU paMKaM{ CHHTaKCHCa, YTO MOXKET MPUBECTU K CO3JIaHUIO HEIOJIHBIX WIIH
IIPOTUBOPEYUBBIX MOJEIEH.

IDEF3 moseT OBbITh TaK)Ke MCTOIB30BaH Kak MeTo| co3aaHus nporeccoB. IDEF3 nomomasieT
IDEFO u comep>xut Bce HEOOXOAMMOE JJIsi TIOCTPOCHUSI MOJIeNiel, KOTOpbIe B JaJbHEHIIEM MOTYT
OBITh HCIIOIH30BAHbI AJI1 UMUTAIIMOHHOTO aHAJIH3a.

Kaxnas pabora B IDEF3 onmchiBaeT kakoil-nubo cueHapuil Ou3Hec-mporecca U MOXKET
SBIIATHCS COCTABIISAIONIEH APyroil paboThl. [TockoNbKyY clieHapHii OMUCHIBAET LENIb U paMKU MOJIETIH,
Ba)XHO, YTOOBI pabOTHl MIMEHOBAJIMCH OTIJIATOJIbHBIM CYIIECTBUTEIFHBIM, 0003HAYAOIIIM ITPOIECC
necTBust, Ui Qppasoi, comepxalield Takoe CyIecCTBUTEIbHOE.

Touka 3peHMs] Ha MOJEIb J0JKHA OBbITh 3aJOKyMEHTHpOBaHAa. OOBIYHO 3TO TOYKA 3PEHMS
YeloBeKa, OTBETCTBEHHOro 3a paboTy B menoMm. Takke HEOoOXOAMMO 3aJ0KYMEHTHpPOBAThH IIEIb
MOJIETH - T€ BOIIPOCHI, HA KOTOPBIE IPU3BAaHA OTBETUThH MOJIEINb.

Juarpammel. Jluarpamma sBisieTcss OCHOBHOM eauHuiiei onucanus B IDEF3.

Enununer padotsr - Unit of Work (UOW). UOW, Taxke Ha3biBaeMble paboTamu (activity),
SBISIIOTCS ~ LIGHTPAJIbHBIMH ~ KOMIOHEeHTamu Mojienn. B IDEF3  paGotel  m300pakaroTcs
MPSIMOYTOJIBHUKAMUA € TOPSIMBIMH ~ yIJIaMM W UMEIOT UMsI, BBIPQKEHHOE OTTJIarojbHbIM
CYILIECTBUTENbHBIM, 0003HAYAIOMIMM TMpollecC ACHCTBHS, OJAMHOYHBIM HIM B cocTaBe (pasbl, U
HOMEp (MAECHTH(HKATOP); APYroe HMMs CYIIECTBHTEIBHOE B COCTaBE TOH ke (pa3bl OOBIYHO
0TOOpakaeT OCHOBHOM BBIXO/JI (pe3ynbTar) paboThl, Hanipumep, "M3rotosieHue uznenus'".

Casi3u. CBs3M MOKa3bIBAIOT B3auMooTHoLIeHUs paboT. Bee cBa3u B IDEF3 onHoHanpasieHbl
U MOTYT OBITh HaIlpaBJICHbI KyJa yrogaHo, HO o0biyHO auarpammbl IDEF3 craparotcs moctpoutsb
TakK, 4TOOBI CBsI3M OBUTM HampaBlieHbl ciieBa HampaBo. B IDEF3 pasznuyaror Tpu Tuma CTpEoK,
M300paKaroOIINX CBS3H, CTHJIb KOTOPBIX yCTaHABIUBaeTcs uyepe3 MeHro Edit/Arrow Style:

Crapmas (Precedence) - crionrHast TuHUS, CBsA3bIBaroias equHUIBl padbot (UOW),
Pucyercs cneBa HanpaBo uiu cBepxy BHM3. [lokasbiBaeT, uTo paboTa-UCTOUHUK JTOJIKHA
3aKOHYHUTHCS MPEXkJIe, 4eM paboTa-11eJIb HauHEeTCsl.

Otnomenns (Relational Link) - myHkTHpHas JIMHHS, UCTIOJIB3YIOIIAsACS JJIs M300paKeHUs
cBsi3zeit Mmexay equHunaMu padot (UOW) a Taxke MeXIy eAMHUIIaMH PaboT U 00bEKTaMH CCBIJIOK.

[Totoku o0wexToB (Object Flow) - cTpenka ¢ AByMs HaKOHEUHHWKAMH, TPUMEHSETCS IS
omnucaHus Toro ¢akra, 4To 0OBEKT UCTIOIB3YETCs B IBYX WK Oojiee eUHUIAX paboThl, HAIIpUMED,
Korzia 00beKT MOPOKIaeTCs B OAHON paboTe U UCTIOIB3YeTCs B IPYTOM.

Crapmias cBsi3b M HOTOK 00bekTOB. CTapiiasi CBA3b IMOKa3bIBaeT, YTO PadOTa-MCTOYHHK
3aKaHYMBAETCs paHee, YeM HauuHaeTcs paborta-ienb. YacTo pe3ynbTaToM palOoThI-MCTOYHHKA
CTaHOBHUTCS OOBEKT, HEOOXOMUMBIH JUIs 3amycka paloTel-liend. B sTOM ciyyae cTpenky,
0003HAYAOIIYI0 O0BEKT, M300pakaloT C JABOMHBIM HAKOHEYHHUKOM. MMsI CTpenKu MOMKHO SICHO
uaeHTU(GUIUPOBATh OTOOpakaeMblii 00BEKT. [IOTOK OOBEKTOB MUMEET Ty kK€ CEMaHTHKYy, 4TO U
cTapIiasi CTpenka.

[Tepexpectku (Junction). OkoHUaHHE OAHON PAOOTHI MOXKET CIYXKHTb CHUTHAJIOM K Hadaiy
HECKOJIbKMX paboT, WM e OofHa paldoTa JUIsl CBOETO 3alyCckKa MOXET OXHAaTh OKOHYaHUS
HECKOJIBKUX paboT. IlepekpecTKkH HCIONB3YIOTCS It OTOOpaKEHHs JIOTUKU B3aMMOJCHCTBHS
CTpEJOK MpH CIUSHUM W Pa3BETBICHUU WU JJS OTOOPa)KEHUS MHOMXECTBA COOBITHH, KOTOpBIE
MOTYT WM JOJDKHBI OBITh 3aBEpIICHbI IEpe] HadajaoM cieayroueil paborel. Paznuuaror
nepekpectkn g causaus (Fan-in Junction) m passerBienust (Fan-out Junction) ctpenok.
IlepexpecTok HE MOKET MCIIOJIB30BAThCS OJHOBPEMEHHO JUISl CIMSHUSA U JUIsl pa3BeTBieHMs. s
BHECEHHUS] TIEPEKPECTKa CIY)KUT KHOMKAa B TAJIUTPE HWHCTPYMEHTOB - JI00aBUTH B JHarpamMmy
nepekpectok Junction. B quanore Junction Type Editor HeoOXoauMo yka3aTh THIT IEPEKPECTKA.

B otnnuue ot IDEFO B IDEF3 cTpenku MOTYT CIMBAThCS U Pa3BETBIATHCS TOIBKO Yepes
MEPEKPECTKH.

Hexommosunus pabor. B IDEF3 nexoMmosunmsi MCMOIb3yeTCs I JAeTan3aiiud padoT.
Metononorus IDEF3 no3BosisieT 7eKOMIIO3UpOBaTh pabOTy MHOTOKPATHO, T.€. pad0Ta MOKET UMETh
MHO’KECTBO JI0UepHUX paboT. DTO MO3BOJIAET B OJHON MOJENU OMHCATh albTepHATHUBHBIC MOTOKH.
B03MOXXHOCTP MHOXKECTBEHHOM JEKOMIIO3UIIMM TPEABSIBISET JIOMOJHUTEIbHBIE TPEOOBaHUS K
HyMmepanuu pabor. Tak, HOMep pabOTBI COCTOMT M3 HOMEpa POAUTENHCKOW pabOThl, BEpCHH
JICKOMITO3HIIMY U COOCTBEHHOTO HOMEpa pabOTHI Ha TEKYIIeH nquarpamme (puc. 5).



Puc. 5. Homep egunuiist padotsr (UOW)

[Topsiaok BeIMOMTHEHUST PAOOTHI

1. M3yuuTh nipeiaraeMelil TEOPETUUECKUN MaTepurall.

2. [TocTponuth (GYHKIMOHATHHYIO MOJIENh CUCTEMBI, ONHMCAHHONW B TPAKTHYECKOUN
pabore Ne 7 Tak, 4ToOBI OHa OTBeuyaja BCEM IMPEABABICHHBIM K CHUCTEME TpeOOBaHMSIM,
MIPEJICTABISUIA TIONHBIA (DYHKIIMOHA CUCTEMBI (KaKT0M (YHKIIMH B ONMUCAHHH CHUCTEMBI JOJKCH

COOTBETCTBOBATh IO KpailHeH Mepe OoAMH (PyHKIMOHANBHBIM OJOK) U e€ OCHOBHbIE OHW3HEC-
IIPOLIECCHI:

3. ¢ momonisto meroaosioruu IDEF0O mocTponTs KOHTEKCTHYIO JUarpaMmMmy;

4. ¢ nomo1upto Merononoruu IDEF0O noctpouts quarpammy 1-ro ypoBHs (AO) — Mozens
OKPY’KEHUS;

5. ¢ momouipto Meroxosioruu IDEF3  nexommo3upoBath (QyHKIMOHAIBHBIE OJIOKH
MOJIETIN OKpY>KeHUs Ha 1-2 ypoBHS BIIIyOb 10 MOTOKOB, CBS3M C BHEIIHUMU CUCTEMaMHU U

6. Ha Ka)XJIOW JauarpaMMe 2-ro YPOBHS JOJDKHO OBITh HE MEHee 4-X (YHKIIMOHAIBHBIX
OJI0KOB;

7. HAa KaXIOW auarpamMme 3-TO ypOBHS M Jajiee HE MeHee 2-X (YHKIIMOHATHHBIX
OJIOKOB.

8. [Toctpouth OTYET, BKIIOYAIOIIMI BCE IOJIyYEHHbIE YPOBHU MOJEIH, OIHMCAaHUE

(GYHKIIMOHAJIBHBIX OJIOKOB, TOTOKOB JaHHBIX, XPAHUIIUII U BHEITHIUX OOBEKTOB.
Coneprxanue oTyeta
B otuere crnenyet ykazath:

1. Ilens paboThl

2. BBenenue

3. [TporpaMMHO-amnmapaTHbie CpECTBA, UCIIOJIb3YEMbIC ITPH BBITOJIHEHUU PaOOTHI.
4. OcHOBHYI0 4acTh (ONHUcaHue caMoi paboThl), 3akiTroueHre (BBIBOJIBI)

5. Crucok UCTOoIb3yeMOH JTUTEepPaTyphl

KoHTposibHBIE BOITPOCHI.

1. Tlepeuucnute ocHoBHBIE 00beKkThI IDEF0, ux onucanue u Ha3HaueHHE.

2. HazoBure 6a3oBble MpUHITUIIEI MOiepoBanus B IDEFO.

3. B kakux ciyyasix 1enecoo0pa3Ho MPUMEHSTh MOCTPOSHHUE MOJIENH “‘KakK €CTh”, a B
Kakux “kak oOyger”?

4. Tlepeuncnute ocHOoBHBIC 00BeKTHI IDEF3, nx onucanne u Ha3HAYCHHE.

5. B 4ém cmbich ucnonb3zoBanus nepekpectkon B IDEF3?

6. B uém orimmums IDEFO u IDEF3? Korna nenecoobpasueii nucnonszoBats IDEF0, a
xorga IDEF3?

IpakTnueckas padora Ne25. MeTom0/10rusi 00beKTHO-OPUEHTHPOBAHHOIO
MO/1eJINPOBAHUS.

Hens: O3HaKOMIIEHHE C OCHOBHBIMU AJIEMEHTAMH OTIPEJICIICHHS IPOTPAMMHBIX CUCTEM C
nomonibio sa3e1ka UML.

Meronnueckue ykazaHus

PaboTa HanpaBieHa Ha O03HAKOMJIEHHE C OCHOBHBIMH 3JIEMEHTaMM ONpeesIeHu,
IIPEJICTaBJICHUS], TPOEKTUPOBAHUS U MOJIETUPOBAHUS IPOIPAMMHBIX CHCTEM C TIOMOIIIBIO SI3bIKA
UML, nosny4eHue HaBbIKOB 110 MPUMEHEHHIO JaHHBIX 3JIEMEHTOB Ul HOCTPOEHUsI 00BEKTHO-
opueHTHpoBaHHbIX Mojenel UC Ha ocHOBaHMM TpeOOBaHUM.



O6mume ceeaeHuss 00 00beKTHOM MoeupoBannu MC

CymiecTByeT MHOKECTBO TEXHOJIOTHI U MHCTPYMEHTAIBHBIX CPEJCTB, C IOMOIIBIO KOTOPBIX
MOKHO pealii30BaTh B HEKOTOPOM CMEICIIE ONTUMaNbHbIN npoekT VC, HaunHas ¢ dTama aHanusa u
3aKaH4YMBasi CO3JJaHWEM IPOTPAMMHOTO KOJla CUCTEMBl. B OONBIIMHCTBE CIyyaeB 3TH TEXHOJOTHH
MPEIbABISAIOT BECbMa JKECTKHE TPEOOBaHHUS K MPOLIeCCy pa3padOTKH U UCHOIB3YEMBIM pecypcam, a
MOTIBITKHA TPAHC(OPMHUPOBATH MX IO KOHKPETHBIC MPOCKTHI OKA3BIBAIOTCS OE3yCIENTHBIMUA. DTH
texHojoruu npencrasieHbl CASE-cpenctBamu BepxHero ypoBHs uiu CASE-cpencTBamu moJiHOTO
xm3HenHoro nukia (upper CASE tools mmm full life-cycle CASE tools). Onu He mo3BONSIOT
ONTUMU3HUPOBATh JIEATEIBHOCTh HAa YPOBHE OTAETBHBIX DJIEMEHTOB MPOEKTa, M, KaK CIEACTBHE,
MHOTHE pa3paboTumku mepenutn Ha Tak HaseiBaeMble CASE-cpenctBa Hmknero ypoBHs (lower
CASE tools). OgHako OHH CTOJIKHYJHCH C HOBOH MpoOjeMoil — mpoOieMOol OpraHu3aliu
B3aUMOJICHCTBHS MEX/y Pa3IMYHBIMA KOMaHAMH, PEATH3YIOIIMMHU MPOCKT.

YHUGUIMPOBaHHBIN S3bIK 00bEKTHO-OpHEeHTHpOoBaHHOTO MoaenupoBanus Unified Modeling
Language (UML) sBumiics CcpelcTBOM JOCTHXKEHHUS KOMIIPOMHCCA MEXIY JTHUMH MOAXOAaMHU.
Cy1iecTByeT JOCTaTOYHOE KOJMYECTBO MHCTPYMEHTAIBHBIX CPEJICTB, MOJIICPKUBAIOIIUX C
nomotsio UML KU3HEHHBIA UK WH(POPMAIIMOHHBIX CHCTEM, H, oJHOBpeMeHHo, UML siBnsiercs
JOCTATOYHO THOKUM JJIsi HACTPOMKHU U MOJICPKKU CHEIM(PHUKU ACSITETbHOCTH PAa3IMYHBIX KOMaH]I
pa3pabOTUUKOB.

Coznanne UML Havanock B okTsa0pe 1994 r., xorna /xum Pam6o u I'pagu byu u3 Rational
Software Corporation cramm paboraTh Haja oObemuHeHHeM cBoux MmetogoB OMT u Booch. B
HacTosIee BpeMsi KoHcopuuyM mnoibs3oBatenied UML Partners BkitouaeT B ceOsi mpeacTaBUTesnei
TaKuX TPpaHAOB WH(POPMAIMOHHBIX TEXHOJOTHH, Kak Rational Software, Microsoft, IBM, Hewlett-
Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencraBisger co0oil  OOBEKTHO-OPUEHTHPOBAHHBIM  S3bIK  MOJEIMPOBAHUS,
o0aarouil cleayonMUu OCHOBHBIMU XapaKTePUCTHKAMHU:

1. ABIISICTCA ~ SI3BIKOM  BH3YaJbHOTO  MOJICIMPOBAaHUS, KOTOPBIM  oOecrmeynBaet
pa3paboTKy pemnpe3eHTAaTUBHBIX MOJENEH Ui OpraHu3allud B3aWMOJCWUCTBUS 3aKa3uhKa U
pazpadoTtunka MC, paznuunbix rpynn pazpadorurnkos UC;

2. COJIEP’KUT MEXaHU3MBbI PACIIMPEHUS U CTIeUaTN3aIUi 0a30BbIX KOHIEHIINH SI3bIKA.

3. UML — 5710 craHpgapTHas HOTalUs BHU3YaJbHOIO MOJCIHMPOBAHUS ITPOTrPaAMMHBIX
cucteM, mnpuHsATas KoHcopuuymMom Object Managing Group (OMG) ocensto 1997 1., u Ha
CCTOJHSAIIHUN JIeHh OHAa TOJICPKUBACTCS MHOTUMHU OO0BEKTHO-OopueHTHpOBaHHBIMU CASE-
MPOIYKTAMHU.

4. UML BkitoyaeT BHYTpEeHHUI Ha0Op CpEICTB MOJEIHMPOBAHUSA, KOTOpBIE ceiuac
MPUHATHL BO MHOTMX METOJaX U CpPEeJCTBaX MOAETUPOBAHUA. DTH KOHIENIMH HEOOXOAMMBI B
OOJIBIIMHCTBE TPUKIATHBIX 3a/a4, XOTS HE KakJaas KOHLENIHMS HeoOXoauMa B KaXIOW YacTu
KaXK7oro npuiiokeHus. [lonp3oBatensiM si3pika MpeaoCcTaBICHb BO3SMOKHOCTH:

5. CTPOUTH MOJIETH HAa OCHOBE CPE/ICTB A/pa, 03 UCIOIBb30BaHUS MEXaHU3MOB
pacmmpeHust Uil OOJIBITMHCTBA TUITOBBIX MPUIIOKEHUH;
6. N00aBJIATH IPU HEOOXOAMMOCTH HOBBIE 3JIEMEHTHI M YCIIOBHBIE 0003HAYEHUS, €CIIU

OHU HE BXOJAT B PO, WIN CIELUAIN3UPOBATH KOMIIOHEHTHI, CHCTEMY YCIOBHBIX 0003HaUeHU I
(HOTaLMIO) ¥ OTPAHWYEHUS JJIs1 KOHKPETHBIX MPEAMETHBIX 00J1acTel.

A3k UML



Puc. 1. UuTerpupoBanHas MOJEIb CI0KHOM CUCTEMBI B HOTALMU si3bika UML
Crangapt UML npennaraer crneayroomuii HaOOp AMarpaMM Ui MOACTUPOBAHUS:

l. JyarpaMMbl BapMaHTOB MCIIOJIb30BaHUA (use case diagrams) — AJi1 MOJIEIUPOBAHUS
OM3HEeC-TIPOLIECCOB OpraHU3alMu U TpeOOBaHUI K cO3/jaBaeMoil cucteme);

2. nuarpaMMbl KiaccoB (class diagrams) — it MOJEIMPOBAHUS CTATUYECKON
CTPYKTYPBI KJIAaCCOB CUCTEMBI U CBSA3EH MEKIY HUMU;

3. nuarpammbl oBesneHus cuctemsl (behavior diagrams):

4. JauarpaMMbl B3aumojeiictBus (interaction diagrams):

5. JyarpamMmbl OCIe10BaTeNbHOCTH (sequence diagrams) u

6. KoormepaTuBHble nuarpammsl (collaboration diagrams) — as MoaeIMpoOBaHUs
mporecca 0OMeHa COOOIICHHSIMU MEXIY 00ObEKTaMu;

7. JauarpaMMbl cocTOsiHUM (statechart diagrams) — 1i1st MoieIMpPOBaHUS TTOBEIECHUS
OOBEKTOB CHCTEMBI IPH TEPEX0/e U3 OJJHOTO COCTOSHUS B IPYTOE;

8. JMarpaMMbl JiesiTenbHOCTe! (activity diagrams) — s MOAETMPOBAHUS TTOBEACHUS
CHCTEMBl B paMKax pa3IMYHBIX BAPHAHTOB MCIOJIH30BAHUS, I MOJICITMPOBAHUS IEATEILHOCTEH;

9. auarpammsl peanuszanuu (implementation diagrams):

10.  nmarpaMMbl KOMIIOHEHTOB (component diagrams) — Jisl MOAEIMPOBAHUS HEPAPXUU
KOMITIOHEHTOB (IIOJICUCTEM) CUCTEMBI;

11.  nmarpammel pa3BepTbiBanus (deployment diagrams) — st MOJAEIUPOBAHUS

(bU3UYECKOM apXUTEKTYPhl CUCTEMBI.

JlnarpaMMbl BApHaHTOB MCIIOJIb30BAHUS

[TonsiTue BapwaHTa HCIONB30BaHMs (Use case) BIepBble BBend MBap SkoOcoH u mpuaan
€My TaKyl0 3HAYMMOCTb, YTO B HACTOAIICC BPEMA BAPHAHT MCIIOJIB30BAHUA IIPEBPATUIICA B
OCHOBHOM 3JIEMEHT pa3pabOTKU U IUIAHUPOBAHUS MTPOEKTA.

Bapuant  ucnosb3oBaHMSI — TpPEACTaBIsET  cOOOM  MOCIIENOBATEIBLHOCTH JIEUCTBHIA
(TpaH3akimii), BBHIMOJTHIEMBIX CHCTEMOH B OTBET Ha COOBITHE, HHUIIMHPYEMOE HEKOTOPBIM
BHEUIHUM OOBEKTOM (JEMCTBYIOUM JIMIIOM). BapuaHT HUCHOIb30BaHUS ONMCHIBAET TUIIUYHOE
B3aUMOJICHCTBUE MEXKIYy MOJb30BaTeieM M cucteMoil. B mpocreiimiem cinydae BapuaHT
HCIIOJIb30BaHUs ONpEEIAeTcsl B mpolecce 00CyXKJIeHUsI ¢ MOJIb30BaTeNIeM TeX (PYHKIIMM, KOTOpbIE
OH xoTen Obl peanu3oBaTh. Ha si3pike UML BapuaHT UCHOIB30BAaHUS HU300paKarOT CIEAYIOIIUM
oOpazom:

Puc.2. BapuaHT ncnosb30BaHus



JelicTByrolee JuIo (actor) — 3TO pojb, KOTOPYIO MOJb30BAaTENb UIPAET MO OTHOLICHUIO K
cucreme. JleiicTByromue auma MPEACTaBIsAOT COOOM pOJM, a HE KOHKPETHBIX JIOAEH win
HauMeHoBaHUsA paboT. HecMoTpss Ha TO, YTO Ha JuarpaMMax BapHAHTOB HCIOJIb30BAHUS OHU
n300pakaroTCsi B BHUJIE CTWIM30BAHHBIX YEJOBEYECKHX (PHUTYpOK, IEHCTBYIOIIEE JIMIIO MOXKET
TakXke ObITh BHEIIHEH CHUCTEMOM, KOTOpoM HeoOXxoamma HekoTopas HH(pOpManus oT JaHHOM
cucteMbl. [loka3piBaTh Ha AMarpaMMe AEMCTBYIOLIUX JIMIL CIETYET TOJIBKO B TOM Cllyyae, KOrja
UM JIeHCTBUTEIBHO HEOOXOJMMBI HEKOTOpbIE BapuaHThl Hcnosb3oBaHus. Ha s3pike UML
JENCTBYIOIIME JIUI[a MPEJICTABISAIOT B BUIE QUTYP:

Puc.3. JleiictBytoiee auio (akrep)
JlelicTByIOIME JIMLA JEJATCS HAa TPU OCHOBHBIX THIIA!

1. II0JTb30BATE]IH;

2. CHUCTEMEL,

3. JIPYTU€ CUCTEMBI, B3aUMOJICHCTBYIOIIKE C IAHHOM;
4. BpeMs.

Bpemst cTaHOBHUTCS NEHCTBYIONIMM JIMIIOM, €CIIM OT HEro 3aBHCUT 3aIlyCK KaKHX-JTHOO
COOBITHI B cUCTEME.

CBsi3M MEXIy BapHaHTaMHU HCIOJIB30BAHUS M JCHCTBYIOUIMMH JTHIIAMHU

B s3pike UML Ha aguarpamMmax BapHaHTOB HCIOJB30BaHUS MOAEPKUBACTCS HECKOIBKO
TUIIOB CBSI3eH MEXIy JJIEMEHTaMU JuarpaMMbl. OTO CBSI3M KOMMYHHKalMM (communication),
BkutoueHus (include), pacmmpenus (extend) u 0606menus (generalization).

CBsI3p KOMMYHHKAIIMM — 3TO CBSI3b MEXy BApHUAHTOM HCIIOJIE30BAHUS M ICHCTBYIOIIMM
munoM. Ha s3pike UML cBSi3M KOMMYHUKAIlMM TOKa3bIBAalOT C IOMOIIBIO OJIHOHAIIPABICHHOM
accornuauy (CTUIONTHOM JTUHUN).

Puc.4. [Ipumep cBA3M KOMMYHUKAIIUU

CBs3b BKJIIOUEHHMS NpPUMEHSETCSs B TeX CHUTyalusX, KoOrja HuMeeTcs Kakoil-mu0o
(GparMeHT TOBEJCHHUS CUCTEMBI, KOTOPBIH TIOBTOpsieTcs Oojiee 4YeM B OIHOM  BapuaHTe
ucrnonb3oBanuss. C  momoupbl0  TakUX ~ CBs3eM  OOBIYHO MOJEIUPYIOT ~ MHOTOKPAaTHO
UCTIONB3YeMYI0 (YHKIIMOHATBHOCTD.

CBs3p pacmIMpeHus] NPUMEHSETCS NMPU ONMCAHWM W3MEHEHUH B HOPMAJIBHOM INOBEACHHUU
cucteMbl. OHa MO3BOJISET BapUaHTy MCIOJIb30BAHUS TOJIBKO IPU HEOOXOAMMOCTH HCIOJIb30BaTh
(YyHKIMOHAJIbHBIE BO3MOXHOCTH JPYTOro.

Puc.5. IIpumep cBsi3M BKIKOYEHUS U PACIIAPEHUS



C mnomoimrpio cBsi3u  000OIIEHUST TOKA3bIBAIOT, YTO Y HECKOJbKUX JEUCTBYIOMIMX JIMII
UMEIOTCS 00IIIMe YEePTHI.

Puc.6. [Ipumep cBsizu 060011eHIS

IIpakTyeckas padora Ne26. luarpaMMbl B3aUMOAeHCTBHS, KOONIEPAallMH M KJIACCOB B
UML.

Lemns: O3HaKOMIICHHE C OCHOBHBIMH 3JIEMEHTAMH MPEICTABICHHS POTPAMMHBIX CHCTEM C
noMouipko s3bika UML.

Huarpammbl B3ammojeiicTBus (interaction diagrams)

Juarpammbl ~ B3auMmojeiictBuss  (interaction  diagrams)  ONMCBHIBAIOT — IOBEJCHHE
B3aMMOJICHCTBYIONIMX Tpynn 00bekTOB. Kak mpaBuiio, nuarpamMMa B3aWMOJICHCTBHS OXBATHIBACT
NoBeJeHHEe OOBEKTOB B paMKaxX TOJBKO OJHOTO BapHaHTa HCMoib30BaHuis. Ha  Takoi
ararpamMmme OToOpaxaeTcsi ps OOBEKTOB W TE COOOIIEHHS, KOTOPHIMH OHH OOMEHHMBAIOTCS
MEXTy COOOM.

Coobmenne (message) — 93TO CPEACTBO, C TMOMOIIBIO KOTOPOTO OOBEKT-OTIIPABUTEIH
3alpaniBaeT y 00beKTa Mmojayyaresst BHIIOIHEHUE OHOM U3 €ro orneparuii.

Nudopmanmonnoe (informative) coobmenne — 3T0 cooOmieHne, cHadkaromee o0BeKT-
NoJIyyaresib HEKOTOpoil nH(opMarien At OOHOBJICHHUS €r0 COCTOSIHHUS.

Coobmenune-3anpoc (interrogative) — 3TO COOOIICHHE, 3aMpalinBaroOIIee BhIady HEKOTOPOH
uHpopManuu 00 0ObeKTe-ToTyyaTene.

WNmnepatuBHoe (imperative) cooOlieHre — 3TO COOOIIeHHE, 3alpallIuBarolee y 00beKTa-
MIOJTyYaTessl BHIIOJIHEHUE HEKOTOPBIX JIeHCTBUI.

CymecTByeT aBa BHWAA JIUarpaMM B3aUMOICWUCTBHUS: JHATPaMMBI ITOCIEIOBATEILHOCTH
(sequence diagrams) u koomepaTuBHbIe Auarpammsl (collaboration diagrams).

JlnarpaMma mocienoBaTenbHOCTH (sequence diagrams)

JlnarpamMma TMOCJIEZIOBAaTEIbHOCTH OTPa)KaeT MOTOK COOBITHH, MPOUCXOJAIIMX B paMKax
BapHaHTa MCIIOJIb30BAHMUS.

Bce pelicTByrome nuia Mmoka3aHbl B BepXHeH — yacth  jauarpammbl. CTpenku
COOTBETCTBYIOT COOOIIEHUSM, TIepelIaBaeMbIM MEXIy JCHCTBYIONIMM JIMIIOM M OOBEKTOM WA
MEXy 00BEKTaMHU JJISl BBIIIOJTHEHUS TPEeOYyeMbIX (DyHKITHHA.

Ha mmarpamMMe mocienoBaTeNbHOCTH OOBEKT H300paXkaeTcss B BHUJE NPSIMOYTOJBHUKA,
OT KOTOpOTrO BHH3 IMIPOBEACHA IyHKTHpHas BepTHKalbHas JUHUSA. OTa JMHUS Ha3bIBaeTCA
muaueit xusHM (lifeline) oOwvexra. OHa mpexacraBisieT co0oil (parMeHT JKU3HEHHOTO IMKJIa
00bEKTa B IpOLECCe B3aUMOJICHCTBHUS.

Kaxmoe cooOmieHne mpencTaBiseTcsi B BUAE CTPEIKA MEKIY JUHHUSIMHA KH3HH JIBYX
00bekTOB. COOOIIEHHS TOSIBJISIIOTCS B TOM MOpPs/IKE, KaK OHU MOKa3aHbl Ha CTPAHHUIE CBEPXY
BHU3. Kakmoe cooOmeHne mnoMedaeTcss Kak MUHEMYyM HWMeHeM cooOmenus. [Ipu sxermanum
MOXXHO J100aBUTh TaKXe apryMeHThl M HEKOTOPYIO YIPaBISIONIyl0 HH(popmaiuio. MoHO
nmokaszaTh camopenerupoBanue (self-delegation) — coobmienne, KOTopoe 0OBEKT MOCHUIAET CAMOMY
ce0e, P ITOM CTpesiKa COOOIICHUs YKa3bIBaeT Ha Ty )K€ CaMYI0 JINHUIO JKU3HU.



Puc. 7. [Ipumep nuarpaMmsbl HOCJIEIOBATEIIBHOCTH

Huarpamma koonepanuu (collaboration diagram)

JluarpaMmbl KOOTIEpPAllMU OTOOPaKalOT MOTOK COOBITHH Yepe3 KOHKPETHBIH CIEHAPHMA
BapHaHTa HCIOJIb30BAHUS, YIOPSJIOUCHBI 10 BPEMEHH, a KOOMEPATUBHBIC JAHarpaMMbl OOJIbIIIe
BHUMAaHHUSI 3a0CTPSIOT HA CBSA3SIX MEXKIAY OOBEKTaMH.

Ha nmarpamme Kkoomepanuu MpeACTaBiICHAa BCS Ta WH(POpPMaLuUsA, KOTOpas €CTh M Ha
JrarpaMMme IMocleI0BaTeIbHOCTH, HO KOOIIEPATUBHAS JUarpaMMa Mo-APYyroMy OIMCHIBAET ITOTOK
coObiTHit. M3 Hee Jerye TOHATh CBSI3M MEXAYy OOBEKTAaMH, OJHAKO, TPYAHEE YSICHUTbH
MOCJICIOBATEIIBHOCTD COOBITHIA.

Ha xoomepaTuBHON JuarpamMme TaK e, KaKk W Ha JUarpaMMme MOCJeI0BaTeIbHOCTH,
cTpenikd  0003HAyYarOT CcoOOIIeHHs, OOMEH KOTOPBIMH OCYIIECTBISIETCS B paMKax JJaHHOTO
BapHaHTa HCIOJIb30BaHMs. VX BpeMEHHas IMOCIICA0BATEILHOCTh YKa3bIBACTCS IyTEM HyMeEpaliu
COOOIIIEHUI.

Puc. 8. IIpumep nuarpaMmbl Koonepanuu
JluarpaMmbl KJ1accoB
OOmue cBeneHus



JlnarpamMma KJIacCOB OMpEJENsieT TUIBI KJIACCOB CUCTEMBI U Pa3IMYHOTO POja CTaTHYECKHE
CBSI3M, KOTOpBIE CYIIECTBYIOT MexAy HUMH. Ha nuarpamMmax KiiaccoB H300pa)kaloTCsi TaKxke
aTpuOyThl KJIAcCOB, OINEpali KJIAacCOB M OIPAHUYEHHUS, KOTOpHhIE HAKIIAJbIBAIOTCS Ha CBS3U
MEXJy KJIaccaMu.

Huarpamma kinaccoB UML - 370 rpad, y3naMu KOTOPOTO SIBISIFOTCS] DJIEMEHThI CTaTUYECKOM
CTPYKTYPHI MpoeKTa (KJacchl, MHTEP(ENCHI), a JyraMu - OTHOIICHUSI MEXKAY y3JIaMHu (acCOLMAIHH,
HacJIeJOBaHHe, 3aBUCIMOCTH).

Ha nuarpamMMe ki1accoB U300pakaroTCs CIETYIOIINE YIEMEHTHI:

1. [Taker (package) - HabOp 2JIEMEHTOB MOJIEJH, JJOTHYECKH CBSI3aHHBIX MEXKIY COOOM;
2. Knacc (class) - onucanne o0mux CBOMCTB TPYIIBI CXOIHBIX O00OBEKTOB;
3. Hutepdetic (interface) - abcTpakTHBIN KJ1acc, 3a1al0IIHK HAOOP oreparuii, KOTopbie

00BEKT MPOU3BOJILHOTO KJIacca, CBSI3aHHOTO C JAHHBIM MHTEP(ecoM, IPEIOCTaBIISET IPYTUM
o0BEeKTaM.

Kiace

Knacc - 310 rpymnma cymHocTed (0OBEKTOB), OOJIaJaroONIMX CXOAHBIMH CBOWMCTBAMH, a
MMEHHO, JIaHHBIMM M ToBeAeHHeM. OTIENbHBIN MpeICTaBUTENIb HEKOTOPOIo Kiacca Ha3bIBAETCS
00BEKTOM KJIacca WM MPOCTO 0OBEKTOM.

[Ton moBenennem oobekra B UML moHMMaroTCs I0OBIE MTpaBHUiIa B3aUMOJICHCTBUS 00bEKTa
C BHEIIIHUM MHUPOM U C JaHHBIMU CaMOTO 0OBEKTa.

Ha nmarpammax kmacc m3oOpakaeTcs B BHJE MPSMOYTOJBHUKA CO CIUIOIIHOW TpaHUIIEH,
pa3esieHHOT0 TOPU30HTAIBHBIMH JIMHUSMU Ha 3 CeKIUH:

Bepxuss cexuus (CeKusi UMEHH) COJEPKHUT MMS Kjlacca M Jpyrue oOIIHe CBOMCTBa (B
YaCTHOCTH, CTEPEOTHII).

B cpenneli cexuum coiepKUTCs CIUCOK aTpruOyTOB

B HmwkHell - coHCcOK omepanuid Kiacca, OTpaXarolIMX €ro IoBeAeHHue (IeicTBUs,

BBITIOJIHSIEMbBIE KJIACCOM).

JIrobas u3 cexnuii aTpuOyTOB W OMEpaIiii MOXET He M300pakaThCs (a Takxke o0e cpasy).
Jlnist OTCYTCTBYIOIIEH CEKIMM HE HYXKHO PUCOBATh PA3/EIUTENbHYIO JIHHUIO U KaK-JIM0O yKa3bIBaTh
Ha HaJIMYKME UM OTCYTCTBUE DJIEMEHTOB B HEH.

Ha ycMmoTpeHne KOHKpeTHOW peann3aliMi MOTYT OBITh BBEJIEHBI JIONOJHUTENbHBIE CEKIUH,
Harnpumep, uckimrodeHus (Exceptions).

Puc. 9. Ilpumep nuarpaMmel KJ1accoB
CrepeoTHnsl KJIacCOB
CrepeoTHunsl KJIaCCOB — 3TO MEXAaHM3M, MO3BOJIAIOIINN pa3/eisaTh KJIACChl HA KATETOPHH.
B s3p1ike UML onpeneneHsl Tpu OCHOBHBIX CTEPEOTHUIIA KIIACCOB:

1. Boundary (rpanuna);
2. Entity (cymrHOCTB);
3. Control (ynpaBnenue).

['pannuHBIEe KIacCHI



I'pannunbiMu kmaccamu (boundary classes) Ha3bIBalOTCS  TaKWe  KJIACCHI, KOTOPBIC
pacroyio’)keHbl Ha TpaHUIE CHCTEMBl M BCEH OKpYXKamomel cpeapl. ITO SKpaHHbIE (OPMBI,
oTyeThl, uHTep(delchl ¢ anmapaTypol (TakoW Kak MPUHTEPbI UM CKaHEphl) U UHTEp(]EHch ¢
JIPYTHUMH CUCTEMaMH.

UroObl HaWTH TpaHWYHBIE KIJIACChl, HAJA0 HCCIENOBaTh JAUarpaMMbl BapUaHTOB
ucnoip30oBaHusA. Kaxaomy B3auMOJEHCTBUIO MEXIy JEHCTBYIOIIMM JIMIIOM UM BapHaHTOM
MCIIONIb30BaHUs JOJKEH COOTBETCTBOBAThH, MO KpaliHEeH Mepe, OJUH IpaHWYHBIN Kiacc. MiMeHHO
TAKOM KJIACC MO3BOJISIET JICUCTBYIOIIEMY JIMILY B3aUMOJICHCTBOBATH C CUCTEMOM.

Knaccrei-cymnoctu

Knaccei-cymaoctu (entity classes) copepxkar xpanumyroo uHpopMainuioo. OHU  HMEIOT
HauOosblllee 3HAYEHHWE JJIs TOJb30BaTeNlsd, M TMOTOMY B MX HA3BaHMSX YacTO HCIONB3YIOT
TEPMUHBI U3 TpeAMETHON 001acTu. OOBIYHO IS KaKJOTO KIAacca-CYIIHOCTH CO3/Al0T TaOJUIy B
0Oase ITaHHBIX.

VYpaBistomuye Kinaccol

VYnpasnstonue kinacchl (control classes) oTBewaroT 3a KOOpAWHAIMIO JAEUCTBUN APYTUX
kjaccoB. OOBIYHO Yy KaXJ0ro BapHaHTa MCIIOJIb30BaHMSI UMEETCS OJMH YIPaBIISIIOIINN Kjlacc,
KOHTPOJIMPYIOIIUNA  TMOCIEI0BATEILHOCTh  COOBITHIA 3TOTO BapHaHTa UCIOJIb30BaHUS.
Yropapnsoomuid  KJIacc ~ OTBEYaeT 3a KOOPAMHAIMIO, HO caM He HeceT B cebe HUKaKou
(GYHKIIMOHAJIBHOCTH, TaK KaK OCTalbHbIE KIJIACCHI HE TMOCHUIAIOT €My OOJBIIOT0 KOJIHYECTBa
coobmeHnii. BMecTo 3TOro OH caM TOCBUIAET MHOXKECTBO COOOIICHUN. YTIPaBIISIFOIIMNA Ki1acce
MPOCTO JIeJIeTUPYET OTBETCTBEHHOCTHh APYTHMM KJlaccaM, MO 3TOW MPUYHMHE €r0 YacTO Ha3bIBAIOT
KJIACCOM-MEHEIKEPOM.

B cucreme ™Moryt OBITh W JApyrue YIpaBISIIOIIME KIACChl, OOIIME NIl HECKOJIbKUX
BapMaHTOB HCIMOJIb30BaHMs. Hampumep, wmoxer ObiTh Kiacc SecurityManager (MeHemxep
0€30MacHOCTH), OTBEUAIOUIM 3a KOHTPOJIb COOBITHI, CBsI3aHHBIX C Oe3omacHocThio. Kiace
TransactionManager (MEHEIKep TpaH3aKIMH)  3aHUMAeTCs  KOOpAWMHAIMEH  COOOIIeHUH,
OTHOCSIIUXCS K TpaH3akUusAM C 0a30if AaHHBIX. Moryt OBITh U Jpyrue MEHEKephbl IS
paboThI C IPYrUMU dJIeMEHTaMH (PYHKIMOHUPOBAHMS CUCTEMBI, TAKMMHU KaK pa3ejieHHe PecypcoB,
pacripesiesieHHass 00pa0oTKa JaHHBIX WM 00pabOTKa OIMOOK.

[ToMrMO YTOMSIHYTBIX BBIIIE CTEPEOTHIIOB MOKHO CO3/1aBaTh W CBOM COOCTBEHHBIE.

ATpuOyTHI

ATpuOyT — 3TO D3JEeMEHT WH(OpPMAllUU, CBA3aHHBIK C KJIacCOM. ATPHOYTHI XpaHST
MHKAIICyJIMPOBAaHHBIE TaHHBIE KJIacca.

Tak xak aTpuOyThl cofepkKaTcsi BHyTpHU KJlacca, OHU CKPBITHI OT JPYIHX KjaccoB. B cBsizu ¢
3THUM MOKET MOHaJ00UTHCS yKa3aTh, KaKUe KIACChl UMEIOT MPABO YUTATh U U3MEHSTHh aTPUOYTHI.
DTO0 CBOMCTBO HA3BIBACTCS BUAMMOCTRIO aTpuOyTa (attribute visibility).

Y arpubyTta MOXXHO OIpENeIUTh YEeThIPpe BO3MOXKHBIX 3HAYEHHs 3TOTO MMapameTpa:

Public (oOmuwmii, OTKpHITHII). DTO 3HAUEHHE BHIUMOCTH MPEIOiIaraeT, 4To aTpuoyT Oyaer
BUJICH BCEMH OCTaJIbHBIMU KiaccaMu. JI000i Kilacc MOXKET MPOCMOTPETh WM M3MEHUThH 3HAUCHUE
atpubyrta. B coorBerctBuM ¢ HoTamuet UML o6memy atpuOyTy MpenmecTByeT 3HaK « + ».

Private (3akpbITblii, cekpeTHbI). COOTBETCTBYIOMIMNA aTpuOYT HE BUACH HUKAKUM
APYTUM KJIacCOM. 3aKpBITBIA aTpuOyT 0003HAYaeTCsl 3HAKOM « — » B COOTBETCTBUU C HOTAIHEH
UML.

Protected (3ammmennsnii). Takoil arpuOyT MOCTyNeH TOJNBKO CaMOMY KIJIAcCy U €ro
notomkaM. Hotarmus UML niis 3amuiieHHoro aTpudyTa — 3TO 3HaK « # ».

Package or Implementation (makernsiii). [Ipenmonaraer, 4to naHHBINA aTpuOyT SBISETCS
OOIIMM, HO TOJIbKO B MpEJesiax ero rnakera. JTOT TUI BHAMMOCTH He 0003Ha4yaeTcsd HUKAKUM
CHELMAILHBIM 3HAYKOM.

B obOmeMm ciyvae, aTpuOyThl PEKOMEHIYETCs [eNaTh 3aKPbITBIMU WM 3alUIIEHHBIMH.
DT0 MO3BOJISIET JTy4Ille KOHTPOIMPOBATh CaM aTpUOyT U KOJ.

C nmomomipl0 3aKphITOCTH WM 3alIUIIEHHOCTH yAaeTcs H30exaTh CHTyalllH, KOorjaa
3HA4YeHHE aTpuOyTa HM3MEHSETCS] BCEMM KJIACCAMU CHUCTEMBI. BMecTo 3TOro JorukKa M3MEHEHUS
aTpuOyta OyJeT 3akiloyeHa B TOM JK€ KJjacce, YTO U caM JTOT aTpubyT. 3anaBaeMble
napamMeTpsl BUAUMOCTH TOBJIMSIOT HA TEHEPUPYEMBIN KOI.



Onepannn

Oneparnuu  peann3yrOT CBsI3aHHOE C KjaccoMm ToBeAeHue. Ormepaiusi BKIIOYAET TpU
YacTH — MMs, NapamMeTpbl U THUIl BO3BPAIlA€MOr0 3HAYCHMS.

[TapameTpsl — 3TO  apryMeHTHl, [OJy4YaeMble  OIEpauuel «Ha  BXoje». Tum
BO3BPAILIAEMOI0 3HAYEHHS] OTHOCUTCS K pe3yJIbTaTy JIEUCTBHS ONEpPaLIUU.

Ha auarpamme kiiaccoB MOKHO MOKa3bIBaTh KaK MMEHA OIEpaluii, Tak 1 UMEHa Orlepanui
BMECTE C HX T@apaMeTpaMM U THUIOM BO3BpaliaeMoro 3HayeHus. YToObl yMEHbBIIUTh
3arpy’kKeHHOCTh JUArpaMMbl, MOJIE3HO ObIBA€T Ha HEKOTOPBIX M3 HHUX IMOKa3bIBaTh TOJHKO MMEHA
onepaluii, a Ha APYruxX UX MOJHYIO CUTHATYpY.

B s3pike UML onepannu UMEIOT CIEAYIOUTYIO0 HOTALMIO:

Nms Onepanuu (apryMeHT: THIT JaHHBIX apryMeHTa, apryMEHT2 T JaHHBIX
aprymeHTa2,...): TUI BO3BpaIaeMOT0 3HaYCHUS

Crnenyert paccCMOTPETh YEThIPE Pa3IUYHbIX THUIA ONEPALIUNA:

I. Omneparuu peanusaluu;

2. Onepanuu ynpaBjeHUs,

3. Omneparuu 10cTymna;

4. BcnomoratenbHbIe onepalmu.

Omnepanuu peanuzaimn

Omneparuu peanuzarnuu (implementor operations) peaiM3yrOT HEKOTOpbIEe OM3HEC-(QYHKIIHH.
Takne omepanuu MOKHO HAWTH, HUCCIEAys IUarpaMMbl B3aUMOACHCTBUA. JlparpaMMbl 3TOro
tuna (Qokycupyrorcss Ha Ou3Hec-(QDYyHKIMAX, U KaKA0€ COOOLICHHE JuarpaMMbl, CKOpee BCero,
MO>KHO COOTHECTH C OIlepaliell peaanu3aluy.

Kaxnas  omepaums  peanu3anMd  JOJDKHA  OBITh  JITKO — HIpOCIEXHBaeMa [0
COOTBETCTBYIOLIIETO TpeOOBaHHMA. DTO JOCTUTACTCS Ha Pa3IMUYHBIX OJTamax MOICTUPOBAHMUS.
Omnepanys BBIBOAMTCS M3 COOOILEHMsS Ha JuarpamMMe B3aUMOJIEHCTBHSA, COOOIIEHUS HMCXOIAT U3
MOJPOOHOTO  ONMUCAaHMSA TOTOKAa COOBITHH, KOTOpPBIH CO3MAaeTCs Ha OCHOBE BapuaHTa
UCIOJIb30BaHUs, a TMOCIEAHUNH — Ha OCHOBE TpeOoBaHMH. BO3MOXXHOCTH MPOCIEAUTH BCIO 3Ty
[ETMOYKY IMO3BOJISIET TapaHTHPOBaTh, UYTO Kaxaoe TpeOoBaHWE OyAET pealn30BaHO B KOze, a
KaX/blil (parMeHT Koja peajau3yeT Kakoe-TO TpeOOBaHHE.

Omneparuu ynpaBlieHUs

Omnepauuu ynpaBieHus (manager operations) YNpaBJIIOT CO3JaHHEM M YHUUYTOXKECHHUEM
00BEKTOB. B 3Ty Kareropuio momajiaroT KOHCTPYKTOPHI U JAECTPYKTOPHI KIACCOB.

Omnepauuu gocryna

ATpuOyThl OOBIYHO OBIBAIOT 3aKPBITHIMU WM 3alUIIEHHBIMH. TeMm He MeHee, Apyrue
KJIacChl MHOTZIA JOJDKHBI MPOCMATpUBaTh WIM M3MEHATh MX 3HadeHus. |11 3TOro CymecTBYIOT
ormepauuu jgoctyma (access operations). Takol TOAXO0A JaeT BO3MOXHOCTH O€30IMacHO
MHKAICyJIUpOBaTh aTpUOyThl BHYTPU KJlacca, 3allUTUB HX OT JPYI'MX KJIaccoB, HO BCE JKe
MO3BOJIIET OCYIIECTBUTh K HUM KOHTpoiupyemsblii noctyn. Co3nanue onepaunii Get um Set
(mostyueHust 1 U3MEHEHHUs 3HAYEHUs) [T KaX/10ro aTpudyTa Kiacca siBJIsSIeTCsl CTaHIapTOM.

BcnomoratenbHble onepanun

BcenomorarensubiMu (helper operations) Ha3bIBalOTCS TakHe OIEpalMy Kiacca, KOTOpPbIE
HEOOXOUMBI €My JUIS BBIIIOJIHEHUSI €0 OTBETCTBEHHOCTEH, HO O KOTOpBIX JpyrMe KJacChl He
JOJDKHBI HMYEro 3HaTh. JTO 3aKpbIThIE M 3alMILIEHHbIE ONepaluy Kiacca.

YroObl MACHTU(PHUIUPOBATH ONEPAIUH, BBITIOJIHUTE CIEAYIONINE ISHCTBUS:

W3yunte pauarpaMmbl IOCJIEAOBAaTEIBHOCTH W KOOIIEPATUBHBIE JUarpaMMbl. bosbias
4acTh COOOIIEHWI Ha OJTHX JUarpaMMmax SIBJSIETCS OINEpalusMH peanu3aiuu. PediiekcuBHbIe
cooO11eHus OyAyT BCIIOMOTaTEIbHBIMU OIIEPALIUSIMH.

Paccmotpute ympasnsomue onepauuu. MoxeT notpedoBarbes 100aBUTh KOHCTPYKTOPHI
U JIECTPYKTOPHI.

Paccmotpute omepanmu goctyna. [lns kaxmoro aTpuOyTa Kiacca, ¢ KOTOPBIM JOJDKHBI
OyayT paboTaTh Jpyrue Kiacchl, Hajo co3jaath onepanuu Get u Set.

Casi3u

CBs3bp mpescTaBisieT COOOH CEMaHTMUYECKYIO B3aMMOCBSI3b Mexay kiaccamu. OHa gaer
KJIacCy BO3MOXKHOCTb Yy3HaBaTh 00 aTpuOyTax, omepauusix U CBA3SIX Jpyroro kiacca. MHbiMu



CIOBaMM, 4YTOOBI OJWH KJIacCc MOr IocjaTh COOOINEHHEe JpyroMy Ha JuarpaMme
MOCJIEIOBATEIBPHOCTH WIIM KOOTIEPATHBHOM TUarpaMMe, MeK1y HUMH JI0JDKHA CYIIECTBOBATh CBA3b.

CymecTByIOT 4eThlpe THIA CBA3EH, KOTOPbIE MOTYT ObITh YCTaHOBJIEHBI MEXAY KiaccaMu:
accoIlMaliy, 3aBUCUMOCTH, arperaiuud 1 00001IeHHs.

Accormanuu

Acconmanus (association) — 3TO CeMaHTHUYECKasi CBSI3b MEXIY Kiaccamu. VX pucyroT Ha
JrarpaMMe KJIacCOB B BU/I€ OOBIKHOBEHHOM JIMHUH.

Puc. 10. Cs13b accouuanus

Accommaniui  MOTYT  OBITh  JIBYHAlpaBJICHHBIMH, Kak B  TpUMEpe,  HWIH
onHoHamnpaBieHHbIMU. Ha s3pike UML nByHampaBlieHHBIE acCOLMAIMU PUCYIOT B BHUJE MPOCTOU
nuHUK 0€3 CTPEJIOK WJIM CO CTpelKaMH ¢ 00emx ee cTopoH. Ha omHOHAmpaBiICHHOW accOIMaIliu
M300pakaroT TOJBKO OJIHY CTPEIKY, MOKa3bIBAIOIIYIO €€ HAlpPaBJICHHUE.

Hamnpasnenue accoIraIuu MOYHO OTIPE/ICITUTH, u3ydas JMarpamMMbl
MOCNEOBATEIPHOCTH W KOOMepaTWBHBbIE auarpammbl. Eciu  Bce  cooOmlmieHHWss Ha HHX
OTMPABIIAIOTCS TOJBKO OJHUM KJIACCOM M TPHHUMAIOTCA TOJBKO JAPYTMM KJIacCoM, HO  HE
HA00OpOT, MEXIy OTHUMH KIacCaMH HMEET MECTO OJHOHAMpaBIeHHas CBi3b. Eciu XOTs Obl
OJTHO coo0IIeHNE OTMPABIACTCI B OOpAaTHYIO CTOPOHY, acCOUManus JIOJDKHA OBIThH
JIByHAIMPaBICHHOM.

Accormanuin  MOTyT OBITh pedieKCHBHBIMHU. PeduiekcuBHAsE accoruanys mnpearnosaraerT,
9TO OJUH SK3EMIUIAP Kilacca B3aWMOJCUCTBYET C JAPYTUMH IK3EMIUISIpaMHU TOTO XKe Kiiacca.

3aBHCUMOCTH

Ces3u  3aBucumocTu (dependency) Takke OTpakalOT CBsI3b MEXIY KJacCaMH, HO OHU
BCETJ]a OJTHOHAMPABJICHBI U MOKA3bIBAIOT, YTO OJIMH KJIACC 3aBUCHUT OT OMPEICICHHM, CICIIaHHBIX
B Jpyrom. Hampumep, knacc A ucnonb3yeT MeTosl kiacca B. Torma npu u3meHeHun kiacca B
HEO0OXOAMMO MPOU3BECTH COOTBETCTBYIOIINE U3MEHEHUS B Kitacce A.

3aBUCUMOCTh U300pakaeTcs MyHKTUPHOM JIMHUEH, TPOBEICHHON MEXIY IBYMS dJIEMEHTaAMU
JUarpaMMbl, ¥ CUMUTAETCSA, YTO DJIIEMEHT, NPUBA3AHHBIM K KOHILy CTPEIKH, 3aBUCUT OT DJIEMEHTA,
MPUBSA3AHHOTO K HAYAJIy 3TON CTPEIKH.

Puc. 11. CBs3b 3aBUCUMOCTD

ITpu renepanuu Koaa Ui 3THUX KJIACCOB K HUM HE OyAyT J00aBISATbCS HOBBIE aTPUOYTHI.
Opnako, OylyT co3/laHbl cHelu(UUecKue AJs s3blKa OlepaTopbl, HEOOXOIUMbIE JUISl OIIEPHKKU
CBSI3U.

Arperanuu

Arperamuu (aggregations) NpeACTaBISIOT co00it Oonee TecHyr (OpMy accoIUaIlii.
Arperamisi — 3TO CBSI3b MEXAY II€JBIM M €ro 4acThio. Hampumep, y Bac MOXeT OBITH Kiacc
ABTOMOOMIB, a Takke Kiaccel [IBuratenb, Ilokpblliku W Kimaccel A JIpyruX — yacTei
aBToMoOmwisA. B pesynbrare 00BEKT Kiacca ABTOMOOWIb OyJEeT COCTOSATh M3 O0bEKTa Kiacca
JlBuratensb, yeTblpex 00beKTOB [IoKpbImeK M T. 1. Arperauud BHU3YaIU3UPYIOT B BHUJE JIMHUM C
POMOMKOM Y KJ1acca, SIBIISTIOLIETOCS [EITbIM:



Puc. 11. CBs3b arperanus

B nononnenne k mpocroit arperanuu UML BBoaur Ooisiee CHIIBHYIO Pa3HOBUIHOCTH
arperanuy, HasbiBaeMyr Kkommosunuend. CoriiacHO KOMIO3MIIUH, OOBEKT-4acTh  MOXKET
MIPUHAJICKATh TOJBKO €IWHCTBEHHOMY IIEJIOMYy, M, KPOME TOTO, KaK IPAaBWIO, KHU3HCHHBIN
LUK 4YacTe COBMaJaeT C LUKIOM LEJOro: OHHM XUBYT U YMHpAIOT BMecTe ¢ HUM. JlroGoe
yIaJICHHE 1IeJIOTO PACIPOCTPAHSIETCS HA €ro YacTH.

Takoe KackagHOe yAalleHHE HEPeIKO paccMaTpUBaeTCs KaK 4YacTh OIpeAeeHHs
arperaiuu, OJIHaKO OHO BCEr/a MOJpa3yMeBaeTCs B TOM ClIydae, KOrja MHOXECTBEHHOCTh POJIHU
cocraBisier 1..1; Hampumep, ecnu HEoOXOAMMO yaanuTh KimeHTa, TO 3TO ynajieHue TOJKHO
pacmpocTpaHuThCA U Ha 3akasbl (M, B CBOIO ouepens, Ha CTpoku 3akaza).

O0606menus (HacnemnoBanmue)

O06o00menue (HacienoBaHUE) - 3TO OTHOLIEHUE TUMA OOIee-4acTHOE MEXKIY dJeMEHTaMu
mozenu. C momomreio 0000IIeHuii (generalization) MOKa3bIBAIOT CBSI3W HACIEIOBAaHUS MEXIY
IBYMsI KJacCaMH. bBOJNBIIMHCTBO OOBEKTHO-OPHEHTUPOBAHHBIX  SI3BIKOB  HEMOCPEICTBEHHO
MOAJEP)KUBAIOT KOHIEMNIHIO HacienoBanus. OHa MO3BOJIIET OJHOMY KJaccy HaclieZoBaTh Bce
aTpuOyThI, OMNEpalMd W CBS3U JApyroro. HacimegoBaHWe IMakeTOB O3HA4YaeT, YTO B ITaKeTe-
HACJIETHUKE BCE CYIIHOCTH MakeTa-mpeaka OyAyT BUIHBI MOJ CBOMMHU COOCTBEHHBIMM HMEHAMU
(T.e. TpocTpaHCTBa WMEH oOOBeAuHstoTCs). HaciemoBaHuwe MMOKa3bIBAa€TCS CIUIONIHOW JIMHUEH,
UAyLIeH OT Kiacca-moToMKa K kinaccy-npenky (B repmunonoruu OOII - oT moToMka K mpeaKy, oT
CBhIHA K OTILy, WJIK OT TMOJKIacca K cynepknaccy). Co CTOPOHBI OoJiee 0OIIEro 3JeMeHTa PUCYETCs
00JIBIIION MOMBIN TPEYTOJNbHUK.

Puc. 12. Tlpumep cBs3u Hacaen0BaHuE

[Tomumo HacnmegyeMbIX, KaKIbli MOJAKIACC MMEET CBOM COOCTBEHHBbIC YHHKAJIbHbBIE
aTpuOYTHI, ONIEPAIINU U CBSI3U.

MHOKeCTBEHHOCTh

MHuosxecTBeHHOCTh (multiplicity) moka3siBaeT, CKOJBKO 3K3EMIUISPOB OJIHOTO KJlacca
B3aMMOJICHCTBYIOT C IOMOIIBIO ATON CBSI3U C OJHUM SK3EMIUIIPOM JPYToro Kjiacca B JaHHBIN
MOMCHT BpPpCMCHHU.

Hanpumep, npu pa3paboTke cCHCTEMBbl PETUCTPAllUU KypCOB B YHUBEPCUTETE MOKHO
onpenenuTh kiaccel Course (kypc) u Student (ctyneHT). Mexly HUIMH yCTaHOBJICHA CBSI3b: Y
KyPCOB MOTYT OBITh CTYJIEHTBI, @ Y CTYJI€HTOB — KypChl. BOIpOCHI, Ha KOTOPBIH T0JKEH OTBETUTH
napamMeTp MHOKECTBEHHOCTH: «CKOJIBKO KypCOB CTYJISHT MOXET TOCEIaTh B JaHHBIA MOMEHT?
CKOJIBKO CTYIGHTOB MOKET 3a pa3 MocemaTh OJuH Kypc?»



Tak Kak MHOXKECTBEHHOCTh JIa€T OTBET Ha 00a 3TW BOIpOCa, €€ MHAUKATOPHI
yCTaHABJIMBAIOTCS Ha 000X KOHIIAX JJMHUU CBsI3U. B mpuMepe perucrpannu KypcoB MBI PEIInIy,
YTO OJMH CTYJIEHT MOXET IOCeIaTh OT HyJIs J0 YeThIPEX KypcoB, a OAMH KypC MOTYT
ciaymarbs oT 0 10 20 cTyJeHTOB.

B s3pike UML npuHATH OnpezeneHHble HOTaUU Ui 0003HA4eHUsI MHOKECTBEHHOCTH.

Nmena cBszeit

CBs3M MOXXHO YTOUHHUTH C MIOMOIIBI0 UMEH CBsi3ed WiIN pojeBbIX MMeH. Mms cBs3u — 310
OOBIYHO TJIaroJI WJIM TJIaroyibHas (pasa, omuchIBarolias, 3aueM OHa HyXHa. Hampumep, mexmy
kiaccoM Person (uenmoBek) M kiaccom Company (KOMIAHHS) MOXKET CYILECTBOBATh ACCOLIMALIMSL.
MoHO 3a1aTh B CBA3M C OTHUM BOIIpOC, sBisieTcd JM OOBEKT Kiacca Person  KiuMeHTOM
KOMIIaHUH, €€ COTPYJHUKOM WK BiagensieM? YToObl oONpeAenuTh 3TO, aCCOLMALUI0 MOXHO
Ha3BaTh «employs» (HaHUMaeT):

Puc. 13. Ilpumep nmeH cBszei

IIpakTuyeckas padora Ne27. IIpoekTupoBanue u Mmoaeauposanue UML.

Hean: O3HaKOMIIEHHE C OCHOBHBIMH 3JIEMEHTaMU MPOEKTUPOBAHUS U MOJICIIMPOBAHUS
MPOTPAMMHBIX CUCTEM C NMOMOIIBIO s13bIka UML.

Pomn

PoneBble MMeHa NPUMEHSAIOT B CBA3SX acCOLMAlMU WJIM arperaiyud BMECTO HWMEH I
ONMCAaHMUS TOTO, 3a4€M AT CBSI3U HYXKHBI. Bo3Bpamiasce k npumMmepy ¢ kinaccamu Person u Company,
MOXHO CKa3aTh, 4TO Kjiacc Person urpaer pons cotpyanuka kiacca Company. PoneBsie nMeHa —
9TO OOBIYHO HMEHA CYIIECTBUTEIIPHBIC WM OCHOBAaHHbIE Ha HUX (paspl, WX TMOKA3BIBAIOT HA
auarpaMMe  psSAIoM € KJIacCoM, HWIPAIOMIMM  COOTBETCTBYIOLIyK poib. Kak mpasuio,
MOJIB3YIOTCS WJIM POJIEBHIM HMEHEM, WM HWMEHEM CBs3H, HO He oOoumu cpaszy. Kak u nmena
CBSI3€i, pOJIeBbIC IMEHA HE 00s3aTENbHbI, UX JAIOT, TOJBKO €CJIH LIeTh CBS3H He oueBuAHA. [Ipumep
pOJIEH IPUBOJAUTCS HUXKE:

Puc. 14. Tlpumep poneit cszeit

[TakeT. MexaHn3M MMaKeTOB
B xoHTEKCTE MHarpamMm KiaccoB, MaKeT - 3TO BMECTHIIMILE 1T HEKOTOPOTro Habopa KIaccoB
U Ipyrux nakeroB. [Taker sBisercs caMOCTOSTENbHBIM IIPOCTPAHCTBOM UMEH.



Puc. 15. O6o3nauenue nakera B UML

B UML Het kakux-1m00 OrpaHMYeHUN Ha MPaBUIIA, IO KOTOPHIM Pa3pabOTUYNKNA MOTYT WIIH
JOJHKHBI TPYIIIMPOBATH KJacchl B MakeThl. HO ecTh HEKOTOphIe CTaHIApTHBIE Clydau, KOTAa Takas
IpYNITUPOBKA YMECTHA, HAIPHUMEpP, TECHO B3aUMOJICHCTBYIOIINE KIIACCHI, MU Oosiee oOLmuii cimyyaid
- pa3bueHNe CUCTEMBI Ha TIOJICUCTEMBI.

[TakeT u3HYECKH CONEPKHUT CYUTHOCTH, OIpPECIICHHbIE B HEM (TOBOPSAT, YTO "CYIIHOCTH
MpUHAJIeKAT makeTy'"). ITo 03HAYAET, YTO eciii Oy/IeT YHUUYTOXKEH MaKeT, TO OyAyT YHHUTOKEHO U
BCE €0 COJIEPIKUMOE.

Cy1iecTByeT HECKOIbKO HanboJee paclpoCTPaHEHHBIX MOJIX00B K TPYHIHPOBKE.

Bo-niepBbIX, MOXXHO TpyNIUpOBaTh HX IO crepeoTuny. B Takom ciydae mnoiyyaercs
OIMH TaKeT ¢ KIAaCCaMHU-CYIIHOCTSIMH, OJMH C TpaHUYHBIMM KJAccamMH, OJHMH C
VOPABISIIOIUME KJJaccaMd W T.J. OTOT TOJAXOA MOXXET OBITh TI0JIE3eH C TOYKH 3PEHHUS
pa3MelieHus TOTOBOW CHCTEMBI, MOCKOJbKY BCE HaXOMSIIMECs Ha KIMEHTCKHX MallllHaX
MOTPaHUYHBIE KJIACCHI YK€ OKA3bIBAIOTCS B OJTHOM IAKETE.

Jlpyroii monxoj 3akiroydaeTcsi B OOBEAMHEHHWH KIACCOB MO MX (DYHKIMOHAIBHOCTH.
Hampumep, B makere Security (0€30MacHOCTh) COJEPXKATCS BCE KIIACCHI, OTBEUAIONIME 32
0e30MmacHOCTh MpUIOKEHHUs. B Takom ciydae papyrue makeTsl MOryT HasbiBaThesi Employee
Maintenance (Paborta ¢ corpymaukamu), Reporting (ITogroroBka otuetoB) wu Error Handling
(O6paboTtka ommbok). IIpeumymiecTBO 3TOro  MOAXOJa  3aKJIFOYAECTCS B BO3MOXKHOCTH
MOBTOPHOI'O UCIIOJIb30BaHUS.

MexaHu3M MakeToB MPUMEHHUM K JIFOOBIM 3JIEMEHTaM MOJEIH, a He TOJIBKO K kiaccam. Ecnu
JUIs TPYINIUPOBKM KIJIACCOB HE UCIOJIb30BaTh HEKOTOPBIE ABPUCTUKH, TO OHA CTaHOBUTCS
Mpou3BoJbHOW. OHA W3 HHMX, KOTOpas B OCHOBHOM Hcmonib3yercs B UML, — 3To 3aBUCHMOCTb.
3aBUCUMOCTh MEXKIY ABYMs IaKeTaMU CYIIECTBYET B TOM Cly4ae, €CIM MEXIy J0bIMU
IBYMsI KJIacCaMU B MaKeTaX CYLIECTBYET Jt00asi 3aBUCHUMOCTb.

Takum o0pa3om, nuarpaMMa MaKeTOB MPEACTABISACT COOOH JauMarpamMmy, COJEpIKAIIlyro
MAKeThl KJIACCOB M 3aBUCUMOCTU Mexay HUMH. CTpOro roBopsi, MakeThl U 3aBUCUMOCTH SBIISIOTCA
3JIEMEHTAaMU JIMarpaMMBbl KJIACCOB, TO €CTh AMarpamMmma MakeToB — 3To (popMa JuarpaMMBbl KJIacCcoB.

Puc. 16. Ilpumep nuarpammsl IaKETOB

3aBUCHMOCTh MEX]y JBYMs 3JIEMEHTaMHU UMEET MECTO B TOM CJyyae, €Cld U3MEHEHUs B
OTIpEe/IeTIEHUN OJHOTO 3JEeMEHTa MOTYT MOBJeYb 3a CcOo0OW M3MeHEeHHs B Apyrom. Yto kacaercs
KJIACCOB, TO MPUYUHBI JIJISl 3aBUCUMOCTEH MOTYT OBITh CAMBIMH PA3HBIMHU:

OJIMH KJIacc MOChIIaeT COOOIICHNE APYTOMY;

OJIMH KJIACC BKJIIOYAET YacTh JAHHBIX JIPYroro Kiacca; OJMH KJIAcC MCIOJb3YEeT APYroi B
KauecTBe IapaMeTpa ONepaluu.



Ecnu xnace mensier cBoit untepdeiic, To 1060e coodIIeHrne, KOTOpoe OH MOCHUTIAET, MOXKET
YTPaTUTh CBOKO CHITY.

[TakeTsl He AAOT OTBETAa Ha BOIPOC, KAKUM 00Opa3oM MOKHO YMEHBIIUTH KOJIMYECTBO
3aBHCHMOCTEH B Ballleil cHCTeMe, OJHAKO OHHM TOMOTAIOT BBIJCIHUTH TH 3aBHCUMOCTH, a IIOCIIE
TOTO, KaK OHHM BCE OKaXyTCs Ha BHJY, OCTaeTCs TOJBKO NOopaboTaTh HaJ CHUKCHHEM UX
KonmuecTBa. JlmarpaMMbpl MakeTOB MOXHO CUUTATh OCHOBHBIM CPEJCTBOM YIIPABJICHUS OOIICH
CTPYKTYPOH CUCTEMBI.

[TakeTsl SBNSIOTCSA >KU3HEHHO HEOOXOIUMBIM CPEACTBOM JUISl OOJBIIMX MPOSKTOB. Ux
clielyeT UCMOIb30BaTh B TEX CIIydasX, KOTJa Juarpamma KJIacCoB, OXBaThIBAIOIIasl BCIO CUCTEMY B
IIEJIOM U pa3MeIIeHHas Ha eIMHCTBEHHOM JUcTe Oymaru ¢opmara A4, CTaHOBUTCSI HEUUTAEMOH.

JlnarpamMmbl COCTOSTHHIMA

JluarpaMMbl COCTOSIHUM OIPENEIISIOT BCE BO3MOXKHBIC COCTOSHUSI, B KOTOPBIX MOXET
HAXOJUTbCSI KOHKPETHBIM OOBEKT, a Tak)Ke MPOILECC CMEHbl COCTOSHHUII O0BbEeKTa B pe3yJibTaTe
HACTYIUICHHSI HEKOTOPBIX COOBITHH.

CymectByeT MHOTO (hOpM JHarpamMm COCTOSIHUNA, HE3HAYUTEIbHO OTJIMYAIOMIUXCS APYT OT
Jpyra CEMaHTHKOM.

Ha auarpamme nMerotcs 1Ba CHEIMATbHBIX COCTOSHUS — HayallbHOE (start) U KOHEUHOe
(stop). HauanpHO€ COCTOSIHME BBIJICJICHO YEPHOM TOUYKOM, OHO COOTBETCTBYET COCTOSIHHIO
00BEeKTa, KOTJa OH TOJNbKO 4TO OblT co3naH. KoHneuHoe cocrosiHe o0003Ha4yaeTcs depHOU
TOYKOW B OEIOM KpPYXKE, OHO COOTBETCTBYET COCTOSIHHIO OOBEKTa HEMOCPEICTBEHHO IMepe]
€ro yHu4To)kxeHueM. Ha nuarpamMme COCTOSIHMI MOXKET OBITh OJHO W TOJBKO OJHO HayalbHOE
cocrosiHe. B TO ke BpeMs, MOXKET OBITh CTOJBKO KOHEYHBIX COCTOSHUHM, CKOJBKO BaMm
HY’)KHO, WIM HMX MOXeT He ObThb BooOme. Korga o0beKkT HaXoAWTCA B KAKOM-TO KOHKPETHOM
COCTOSIHMH, MOTYT BBITIOJHATHCS pa3iIUdHbIC mpoiiecchl. [Iporeccsl, mpoucxoasime, Koruaa 00beKT
HAXOJHUTCS B OMNpEAENIEHHOM COCTOSHHM, HAa3bIBAIOTCS JAEUCTBUAMU (actions).

C cocTosiHHEM MOKHO CBSI3bIBaTh JAHHBIC TISITH THIIOB: JESATCILHOCTH, BXOJIHOEC
NeiCTBHE, BBIXOJHOE JIEHCTBUE, COOBITHE W HCTOPUS COCTOSHUS.

JlesTenbHOCTD

JlesitenpbHOCTBIO (activity) Ha3bIBaeTCs TOBEACHHUE, peaTM3yeMoe OOBEKTOM, IMOKa OH
HAXOJWUTCS B JAHHOM COCTOSIHWH. JleATenhbHOCTh — 3TO TpepbiBacMoe MoBeacHue. OHO MOXKET
BBITIOJTHATBHCS /10 CBOETO 3aBEpILICHHs, MOKa OOBEKT HAXOAWTCA B JIAHHOM COCTOSIHUH, WU
MOXKET OBITh IpPEpPBaHO MEPEX0J0M OOBEKTa B JIPYroe cocTosiHue. JlesTenbHOCTh N300pakaroT
BHYTPHU CaMOTO COCTOSIHUS, €i TOJKHO MPeIIecTBOBATh CI0BO do (1e/1aTh) U TBOETOYHE.

BxonHoe nerictBue

BxonueiM neiictBueM (entry action) Ha3bIBaeTCsl MOBEICHHE, KOTOPOE BBIMOJIHSAETCS,
KOrJia OOBEKT MEePEXOUT B JJAHHOE COCTOsIHHE. JlaHHOE JNEHCTBHE OCYIIECTBISETCS HE TIOCTE TOTO,
Kak OOBEKT Mepemien B 3TO COCTOSHHUE, a, CKopee, KaK 4acTh 3TOro mepexoja. B oTiuume oT
NESITeNILHOCTH, BXOJHOE JICWCTBHE pacCMaTpHUBACTCS KaK HempepbiBaeMoe. BxomHoe neiicTBue
TaKk)Ke TMOKa3bIBAIOT BHYTPU COCTOSIHHSI, €My MPEAIIECTBYET CIOBO entry (BXO/) U JBOETOUHE.

BrixogHoe aeictrue

BrixomHoe nedictBue (exit action) momo0HO BxomHOMYy. (OJHAKO, OHO OCYIIECTBIISCTCS
KaK COCTaBHasg 4YacTb TMpolecca BbIXOJAa U3 JaHHOTO cocTosiHuA. OHO SIBISIETCS YacThlO
mpolecca Takoro nepexoja. Kak u BXoHoe, BEIXOJHOE JIEHCTBUE SBISETCS HETIPEPHIBAEMBIM.

BreixogHoe neiicTBre H300paKalOT BHYTPH COCTOSIHUS, €My MPEANISCTBYET CIOBO exit
(BBIXOM) U IBOETOUHE.

[ToBereHne 00BEKTA BO BpeMsl JEATSILHOCTH, IIPU BXOJHBIX M BBIXOJIHBIX JEHCTBHUSIX MOXKET
BKJIIOUATh OTMPABKY COOBITHS Apyromy oOBeKTy. B 3TOM ciyyae ONMCaHUIO JIEATEIbHOCTH,
BXOJHOTO JICWCTBUS WJIM BBIXOAHOTO AEHCTBUS MPEAUIECTBYET 3HAK « ™ )».

CooTBeTcTBYIOIIAsl CTPOKA HA JUarpaMMe BBITJISAIUT KakK

Do: *Llenb.CobbiTHE (APTyMEHTHI)

3nece Llens — 3T0 00BEKT, mnomydarommii coobiTue, CoObITHE — 3TO MOCHUIAEMOE
coo01IeHne, a APTyMEHTHI SBJISIOTCS TTapaMeTpaMHU MOCHLIIAEMOT0 COOOIIIEHUSI.



JlesTenbHOCTh MOXKET TakKe BBIOJHATHCA B pe3ysbTare MONMYYeHHS OOBEKTOM
HEKOTOpOro coObITUs. [Ipu TONy4eHHH HEKOTOPOTO COOBITHS BBIMIOHSICTCS OIpPEICICHHAS
NeSITeNbHOCTD.

[Tepexomom (Transition) Ha3pIBaeTCS TEPEMEIICHHE W3 OJHOTO COCTOSIHHSI B JIPyroe.
COBOKYMHOCTh TEPEXOJIOB TUArpamMMbl IMOKa3bIBaeT, KaK OOBEKT MOKET IMEpeMelIaThCsl MEexay
CBOMMH  COCTOSHMSMH. Ha  nmuarpamme  Bce Mepexojabl H300pakaloT B BHJE CTPEIIKH,
HAYMHAIOIIEHCS HA MIEPBOHAYATILHOM COCTOSHUU M 3aKaHYMBAIOIICHCS MOCIIETYIOIINM.

[Tepexonbl MOTYT OBITH peduiekCHBHBIMUA. OOBEKT MOXKET MEPEHTH B TO KE COCTOSHUE, B
KOTOPOM OH B HACTOSIIIMA MOMEHT HaxonuTcs. PedrekcuBHbIe mepexoisl M300pakaioT B BHIE
CTpEJIKH, HAUMHAIOIICHCS M 3aBEPIIAIOIICIHCS HAa OJTHOM M TOM K€ COCTOSIHHH.

Y mepexola CymIeCTBYeT HECKOJIbKO croerudukanuii. OHM  BKIIOYAIOT COOBITHSA,
apTyMEHTHI, OTPAXKIAIOIINE YCIIOBUS, JNEHCTBUS M TOCHUIAEMBIC COOBITHSI.

CoObITus

CobpiTHE (€Vent) — 3TO TO, YTO BBI3BIBAET MEPEXO]I U3 OJTHOTO COCTOSIHUA B ipyroe. CoobiTHe
pas3MenialT Ha JuarpaMmme BAOJb JTUHUH Mepexoa.

Ha nuarpamme it 0TOOpa)keHUsSI COOBITHSI MOKHO HCIIOJIB30BATh KaK UM ONEPAIHH, TaK H
oObIYHYIO (pasy.

BoNBIIMHCTBO TIEPEXO0IOB TOJDKHBI UMETh COOBITHS, TaK KaK MMEHHO OHH, MPEKIEC BCETO,
3aCTaBJISIOT MEPEXO]] OCYIIECTBUTHCSA. TeM He MeHee, ObIBalOT U aBTOMAaTHYECKUE MEpPEeXO/bl, He
umerone coObituid. [Ipu 3TOM 00BEKT cam TiepeMeniaeTcss M3 OJHOTO COCTOSHHUS B JIPYroe Co
CKOPOCTBIO, TMO3BOJISIONIEH OCYIIECTBUTHCS BXOJHBIM JIEHCTBUSM, IESATENBHOCTH U BBIXOIHBIM
JNEUCTBUSIM.

Orpaxaroiue yciaoBUs

Orpaxnatomue ycioBus (guard conditions) onpenemnsior, KOrja mepexo MOXKeT, a Korjaa
HE MOXET OCYIIECTBHUTHCS. B MPOTUBHOM ciiyuyae mepexo]] He OCYIIECTBUTCS.

Orpaxparoniyue YCIOBHs HM300paKAlOT HA JWarpaMMe BJIIOJIb JIMHHH TIEpeXxoja Iocie
UMEHU COOBITHS, 3aKITI0Yas MX B KBaJIPATHBIE CKOOKH.

Orpaxnaroiye yclioBus 3aJaBaTh HeoOsi3aTenbHO. OJIHAKO €CIU CYNIECTBYET HECKOJIBKO
ABTOMAaTUYECKUX TEpPEXOJ0B M3 COCTOSHUS, HEOOXOIWMO OMNpEeAeNuTh M1 HUX B3aUMHO
UCKITIOYAIOIINE OTPAXTAFOIINE YCIOBUS. JTO TIOMOXKET YUTATEIIO JUArpaMMbl MOHATh, KAKOH MyTh
nepexo/ia OyJeT aBTOMaTHYECKU BHIOpaH.

[elictBue

JleiictBueM (action), Kak YyXe TOBOPHJIOCH, SIBIISIETCS HEMPEphIBAEMOE IMOBEACHUE,
OCYIIECTBIISIONIEECS KaK 4acTh Mepexojia. BXoaHble W BBIXOJIHBIC JCUCTBUS TMOKA3BIBAIOT BHYTPU
COCTOSIHH, TTOCKOJIBKY OHH OTPEAENSIOT, YTO MPOUCXOANUT, KOTAa OOBEKT BXOAUT WU BBHIXOJIUT U3
Hero. bonpInyto yacTh ACHCTBHIA, OJHAKO, W300pa)kar0T BJAOJb JIMHHHA TEPEXoj]a, TaKk KaK OHHU
HE JIOJDKHBI OCYIIECTBISTHCA MPH BXOJE WM BBIXOJIE U3 COCTOSIHUSL.

JleiicTBHE PUCYIOT BJIOJIb JTUHHUH IEPEXOja IMOCIEe WMEHU COOBITHS, €My TMPEAIIeCTBYET
Kocas uepTa.

CoObiTHe WM JeHCTBHE MOTYT OBITh TIOBEJCHWEM BHYTPH OOBEKTa, a MOTYT
MpeJCTaBIsATh Cco00iM  cooOlieHne, TmockulaeMoe JApyromy oObekty. Ecnu cobbite win
JCHCTBHE TIOCBUTACTCS JPYroMy OOBEKTY, Tepe]] HUM Ha JUarpaMMe MOMEIIAIOT 3HaK « / ».



Puc. 17. [Ipumep nuarpaMmbl COCTOSIHHI

JluarpaMmbl COCTOSIHUM HE HaJ0 CO3[aBaTh MJs KaXKJIOro Kjacca, OHHU MPUMEHSIOTCS
TOJNBKO B CIOXKHBIX ciy4asx. Eciaum 0O0BeKT Kijacca MOXKET CYIIECTBOBaTh B HECKOJIBKHUX
COCTOSHUSIX M B KaXJOM U3 HUX BeleT cels Mo-pa3HOMY, JUIsl HETO MOXKET NOTpeOOBaThCS
Takas AMarpamma.

JnarpaMMbl pa3MenieHus

Huarpamma pasmenienus: (deployment diagram) otpakaer ¢u3ndyeckue B3aUMOCBS3U
MEXJy HpOrpaMMHBIMM U allapaTHbIMH KOMIIOHEHTaMM cucTeMbl. OHa sBIS€TCAd XOpPOIIUM
CPEACTBOM JJIsi TOTO, 4TOOBI MOKa3aTh MapUIPyThl MEepeMElIeHUs OOBEKTOB M KOMIIOHEHTOB B
pacnpeieIeHHON CUCTEME.

Kaxnplii y3en Ha JAuarpaMme pasMeIIeHUs MPEACTaBIsSeT COOONH HEKOTOPBI THII
BBIUUCIIUTENILHOIO YCTPOMCTBA — B OOJBIIMHCTBE CIIy4aeB, 4acTh allaparypbl. JTa amnmaparypa
MOKET OBITh MPOCTHIM YCTPOHCTBOM HMJIM TATYUKOM, @ MOXKET ObITh U MIHH(PpPEHMOM.

JuarpamMmma  pasMelleHMs ~ IOKa3blBaeT  (PU3UUECKOE  PACIOJIOKEHHE  CeTM U
MECTOHAXOX/ICHNUE B HEHW pPa3MUYHBIX KOMIIOHEHTOB.

Puc. 19. [Ipumep nuarpammbl pa3MenieHus
JlnarpamMMa  pa3MEIEHUs  HCIOJB3YETCS  MEHEPKEpPOM  IIPOEKTa, I10JIb30BaTEIIAMU,
ApPXUTEKTOPOM CHUCTEMBbl U HKCIUTyaTallMOHHBIM TII€PCOHAJIOM, 4YTOOBI  TMOHATH  (PU3UUYECKOe
pasMCIICHUC CUCTCMBI U PACIIOJIOKCHUC e€ OTACJIbHBIX IMTOACUCTEM.



JlnarpaMMbl KOMIIOHEHTOB

JlmarpaMMbl KOMIIOHEHTOB ITOKa3bIBAIOT, KAaK BBITJISIIAT MOJIENb HAa (DU3MYECKOM YpOBHE.
Ha Hux w300pakeHbl KOMIIOHEHTBHI IPOTrPAMMHOIO OOCCIICUCHHUS M CBS3M MEXAy HUMH. [Ipu
TOM Ha TaKOH JWarpaMMe BBIICISIOT JBA THIA KOMIIOHEHTOB: HCIIOJIHSIEMBIE KOMIIOHEHTBI U
ONOIMOTEKH KOJIa.

Kaxapiii kmacc Mozenu (MiIu MOoJcCUCTeMa) IpeoOpa3yeTcsl B KOMIIOHEHT MCXOJIHOTO KOJa.
ITocme co3maHus OHHU cpa3y J00ABJISAIOTCS K JaUarpaMme KOMIIOHEHTOB. MeXay OTIeIbHBIMHU
KOMITOHCHTaMU HW300pa)kar0T 3aBHCHMOCTH, COOTBETCTBYIOIIME  3aBUCHMOCTSM  Ha  JTare
KOMITWJISILIMA WJTH BBITIOJTHEHHS IPOTPAMMBI.

Puc. 18. Ilpumep nuarpaMmmbl KOMIIOHEHTOB

JlnarpaMMbl KOMIIOHEHTOB IIPUMEHSIOTCSI TEMH YYaCTHUKAMM MPOEKTA, KTO OTBEYAET 3a
KOMITWJISALIAIO CUCTEMBIL. VI3 HEe BUIHO, B KAKOM IOPSIKE HAJ0 KOMIIMIIMPOBATh KOMIIOHEHTBI, a
TaK)Ke Kakue HCIOJHsIeMble KOMIOHEHTHI OyayT co3laHbl cuctemoil. Ha Takoil nuarpamme
IIOKa3aHO COOTBETCTBUE KJIACCOB PEATM30BAaHHBIM KOMIIOHEHTaM. OHa Hy)Ha TaM, T
HAaYMHAETCS TeHEepaLnsl KOJA.

OObenuHeHne AUarpaMM KOMIIOHEHTOB U pa3BepThIBAHUS

B HEKOTOpPBIX Ciydasx AOMYyCKAETCs pa3MeIlaTh JuarpaMmmMy KOMIIOHEHTOB HA TUarpaMme
pa3BepThIBaHUA. JTO MO3BOJISET I10KA3aTh KAKUE KOMIIOHEHTHI BBITIOJIHAIOTCS M HA KaKMX y3JIax.

[Topsinok BeIMONMHEHUS PabOTHI

1. N3yuuts npeayiaraéMelii TEOPETUUECKUN MaTepHal.

2. [Toctpoiite quarpaMmy BapHaHTOB UCIOIb30BAaHUS AJIs BEIOpaHHOMN
MH(POPMALIMOHHOM CUCTEMBI.

3. BrinonauTe peanuzanyio BapuaHTOB UCIOJIB30BAHUS B TEPMUHAX
B3aUMOJICHCTBYIOIIMX OOBEKTOB M MPECTaBIAIOIIYI0 c000if Habop Auarpamm:

4. JarpaMM KJIacCOB, PEANM3yIOLIUX BapUAHT UCIIOJIb30BAHMS;

S. JMarpaMM B3aMMOJEHCTBHS (IHarpaMM IOCIEI0BaTEIbHOCTH U KOOIEPATUBHBIX

JMarpaMM), OTPa)KaroIMX B3aUMOJCHCTBHE OOBEKTOB B IPOIECCE pealn3allii BapHaHTa
UCIIOJIb30BaHUS.

6. Pa3nenutsb Ki1accel 1Mo makeTam UCIOJIb3YIO0 OJMH U3 MEXaHU3M pa30UeHusI.

7. [TocTpoiiTe quarpaMmy COCTOSIHUH JIJIs1 KOHKPETHBIX 00bEKTOB MH()OPMAIIHOHHOMN
CUCTEMBI.

8. ITocTpouTh OTYET, BKIKOYAIOLIUI BCE MTOJIyYEHHBIE YPOBHU MOJIEIIHU, OIIMCAHUE

Cb}IHKHI/IOHa.]'H)HI)IX 6J'IOKOB, IMOTOKOB JAaHHBIX, XpaHUJIWII] U BHCITHUX 00BEKTOB.
Coneprxanue otTyera



B otuere crnenyer yka3aTh:

Lens paboTs

Bsenenune

[TporpaMMHoO-amnmapaTHbie CpECTBA, UCIIOJIb3YEMbIC ITPH BBITOJIHEHUU PaOOTHI.
OcHOBHYI0 4acTh (ONUCAaHUE caMOl PabOTHI)

3axiroueHue (BbIBOJbI)

Crucox UCroiab3yeMoi JTUTepaTyphbl

AN e

KonTposbHbIe BOIPOCHI

1. IIpennoxute, KTo OBl MOT' Yy4acTBOBATh B (POPMUPOBAHUU TPEOOBAHUM /1151 KOJIEHKCKOM
CUCTEMBI DPETUCTpAlMU CTyIeHTOB. OObsCHHUTE, MOYeMy IOYTH HEW30eXKHO, 4YTO TpeOOoBaHMS,
copMyIMpOBaHHBIC PA3HBIMHU JIMLIAMH, OYYT IPOTUBOPEUHBEI.

2.  PazpabateiBaercsa cuctema [1O ans aBToMaTu3anuu OUOIMOTEYHOrO KaTaimora. JTa
cucremMa OyzeT coliepKaTbh HHOOPMAIIIO OTHOCUTENIFHO BCEX KHUT B OMOIMOTEKe U OyJeT moyie3Ha
OMOIMOTEYHOMY TepcoHany, aboHeHTaM u uyuTarensM. Cuctema [OKHAa HMMETh CpPEJCTBa
IIPOCMOTpa KaTajlora, CpeACTBa CO3/JAaHUS 3allpOCOB M CPEJCTBA, MO3BOJISIIOIIME IOJIb30BATENIAM
pe3epBUPOBATh KHUTH, HAXOAAIIUECS B MaHHBIH MOMEHT Ha pykax. OrmpeneinuTe OCHOBHBIC
OTIOPHBIE TOYKU 3PEHUS], KOTOPbIe HEOOXOIMMO YUECTh B CIICIU(PHUKAIINN CUCTEMBI, U TOKAKUTE MX
B3aMMOOTHOIICHUS, UCTIONB3YS AUArpaMMy UEpapXUU TOUYEK 3PEHUSI.

3. Jns Tpex TOYeK 3peHus, ONpe/esICHHbIX B CUCTEME OMOIMOTEYHOTO KaTaaora, yKaKuTe
CEpBHUCHI M COOTBETCTBYIOIIME JaHHBIE, KOTOPbIE 00ECIEeYMBAIOTCS ATHUMH TOYKAaMHU 3pEHUsi, U
COOBITHSI, KOTOPBIE YIPABJISIFOT STUMHU CEPBUCAMH.

4.  Krto momkeH mpoBoauTh 0030p TpeboBanmii? Hapucyiite mMomens mporecca o630pa
TpeOOoBaHUM.

1. Bama komnaHus uCHONIB3yeT CTaHIAPTHBIN MeTo ] aHanu3a TpeboBanuii. B mporiecce
paboThl BB OOHApYXWJIM, YTO STOT METOJl HE YUYUTHIBACT COLMAIIbHBIC (DAKTOPHI, BAXKHBIC JUIS
CUCTEMBI, KOTOPYIO BBl aHaIu3upyeTe. Bam pykoBOAUTENb Aal BaM SICHO MOHSATH, KAKOMY METOAY
aHaJM3a Hy)XHO cienoBatb. OOCyIuTe, 4TO BBI IOJKHBI JIENIaTh B TAKOW CUTYAIUH.

HNPUJIIOXKXEHUSA

IIpuaoxenne 1. IIpumep omuema o npednpoekmmnom odciedosanuu
Otuér
0 npeanpoeKkTHoM oOcienoBanun 3A0 «XXX»
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1. IEJIb ITPOBEJEHUA OBCJIEJOBAHUSA

1. mpouecce mpeanpoexktHoro obdciaenoBanuss 3A0 «XXX» H3yyaroTCsl OCHOBHBIE
HAmpaBlIEHUS.  MPOU3BOJCTBEHHO-XO3SUCTBEHHOW  JIEATEIbHOCTH,  OpraHU3alMOHHAs
crpykrypa 3A0 «XXX». Ompenenstorcss (QyHKIMM TOApA3ACICHUNA, CYIIECTBYIOIINE
MH(OPMALIMOHHBIE B3aUMOCBSI3M MEXIY MOJAPa3AeICHUSIMH, BHYTPEHHUH U BHEIIHUN
JIOKYMEHTOOOOPOT.

Ha ocHoBe aHanmm3a ykazaHHOW HH(pOpMAIMH ONPEICNSIOTCS TpeOyeMble ydeTHBIC
MoJICUCTEMBI (Harpumep, ckiazackoit yuet ['TI), oxBaTbiBarolne HECKOIBKO MOI-pa3/IeieHHUIA,
KaXXI0€ U3 KOTOPBIX 3aWHTCPECOBAHO B OINCPATUBHOCTH HW AKTYAJIbHOCTU JOAaHHBIX.
Pa3pabarbiBatoTcss  peKOMEHJAMM IO  YCOBEPIICHCTBOBAHHMIO  JTOKYMEHTOO0OpOTa,
UCKITIOUEHHIO AyOnupoBanus uHpopMarun. [Ipy mpoeKTHpOBaHUN KOMILIEKCHOTO PEIICHHS
WTPII 3aknaapiBaioTCs pelIeHUs, PeaTnu3yoIie MPUHIUITBI OJJHOKPATHOTO BBOJA.

W3ywaercs  TeKyuuii  ypoBeHb  aBTOMAaTH3allMU:  ONpPENENsieTcs  MepeueHb
pa3paboTaHHBIX MOJCHCTEM, COCTAaB aBTOMATU3UPOBAHHBIX PA00YMX MECT U KPYT peIIaeMbIX
3ala4 C LENbI0 OIpeneieHus (PYHKIMOHAIBHON TMOTHOTHl CHUCTEMBbl W aBTOMAaTH3alUU
yueTHbIX (pyHKIMA. Pa3pabareiBatoTcsi mpeuioskeHusl 0 TpeOyeMOMy COCTaBy BBI-OpaHHBIX
noacuctem KMC (Koprioparusnas Mapopmanmonnas Cucrema), yTOUHCHHIO TIEPEYHS 3a/1ad,
MOJUIeKAIIUX aBTOMATHU3aLMH, U PACIIMPEHHUIO COCTAaBa aBTOMAaTHU3UPOBAHHBIX pabOYUX MECT
C 1IeJIbIO MOTYYEeHHUS MOJTHOM onepaTUBHON HH(OpMAaLUU 10 OyXTraiTepcKoMy, OIepaTUBHOMY
U YIPaBJIEHYECKOMY YUYETY IPOU3BOACTBEHHO-XO03AUCTBEHHOU nesTenbHOCTH 3A0 «XXX»,
oOecrnieunBaOIIeld MPUHATAE BEPHOIO YMPABICHUECKOTO PELICHHUS B PEXHUME PEalbHOTO
BpPEMEHH.

OnpenensiroTcss WCIONIb3yeMbIEe MPOTPaAMMHOE, HH(POPMAIIMOHHOE OOCCIICUCHUS |
o0cllelyeTcss COCTOSIHHE CYIIECTBYIOIIETO KOMIBIOTEPHOTO MapKa ¢ LENbl0 pa3padoTKu
MPE/UIOKEHU 1O BHEIPEHUIO HOBBIX HWH(MOPMAIMOHHBIX TEXHOJIOTUH, MPEUIOKEHUH Mo
MOJICPHU3AIIUH WM PACITHPEHUIO KOMITBIOTEPHOTO MapKa.

Hccnenyercs ucrosib3yeMasi y4eTHas MOJHUTHKA C IEJIbI0 ONpeeieH s CrenupuKu
oyxranrepckoro yueta st 3A0 «XXX».

OcymecTBiusieTcss  00CIIEIOBaHHE CYIIECTBYIONINX OW3HEC-TIPOIECCOB H  OW3HEC
nporuenyp. [Ipou3BoauTCs CpaBHUTEIBHBIN aHAIM3 TEXHOJIOTHH YIPABJICHHS TPEIPUITHEM,
CYIIECTBYIOIIETO JOKYMEHTOO00pOTa C TEXHOJOTHSIMH W JOKYMEHTOOOOPOTOM B paMKax
cuctemsl 1C: UTPII.

dopmupyeTcss  OpraHM3allMOHHO-(QYHKIMOHAJIBHAS ~ CXeMa  aBTOMaTu3aluud U
paspabareiBatoTcsi TpeboBanus k mpoektupyemoir KHWUC 1C: UTPIL. Ha ocHoBaHum
YCTaHOBJIEHHBIX YYETHBIX IMOJCHUCTEM M TOTOBHOCTH WX JJIsi aBTOMaTu3auuu (hopMmupyercs
Mo3TaIHbIi KanenaapHeli miad BHeapenust KUC 1C: UTPIL.



1. OPTAHU3AIIMOHHASA CTPYKTYPA 3A0 «XXX»

Hasnauenne u mHpOpMaIMoHHbIE CBs3U TmoapazaencHuii. CtpykrypHas cxema 3A0
«XXX» mpencrabiena B Ilpunoxenun 1. [eunepanvhuviti  Oupekmop  PYKOBOJIUT
MIPOU3BOJICTBEHHO-XO35IIICTBEHHOH ¥ (PMHAHCOBO-3KOHOMHUYECKOH JesTeabHOCThI0  3A0
«XXX», Hecsl BCIO MOJHOTY OTBETCTBEHHOCTH 3a MOCIEACTBHSI NMPUHUMAEMBIX PEHICHUIH,
(UHAHCOBO-XO3MHCTBEHHBIE  pe3yNbTaThl  AedrenbHocTH.  Opranmsyer  paboty |
B3aMMOJICMCTBHE BCEX CTPYKTYPHBIX IMOJpa3elieHui, HAmpaBlseT HUX JEeSATeNIbHOCTh Ha
pa3BUTHE U COBEPIIECHCTBOBAHHE MPOU3BOJCTBA, MOBBIIICHNE YPPEKTUBHOCTH pabOThI, pOCT
o0beMOB  cObITAa  OPOAYKIMM M  HAa  yBeJIMYeHHE  NOpuObBLIM,  KadecTBa U
KOHKYPEHTOCTIOCOOHOCTH MTPOU3BOAUMON MPOLYKIIUH.

Hcnonnumenvuviti Oupekmop ONpPENENsieT TEXHUYECKYH0 MOJIUTUKY W HalpaBiICHUS
TexHuueckoro paszButua 3A0 «XXX», NyTH PEKOHCTPYKIMHM M  TEXHUYECKOTO
MEPEBOOPYKEHUST JIEUCTBYIOIIETO MPOU3BOACTBA. B COOTBETCTBHM C YTBEPKICHHBIMU
IUIAaHAMU PYKOBOAMUT pPa3pabOTKOH MEpONpUATUH MO PEKOHCTPYKLIHMH U MOJIEpPHHU3ALUU
npennpustas. Opranu3yer padoTy MO YBETUYCHUIO aCCOPTHUMEHTA U YIYUIICHHIO KayecTBa
MPOAYKIMKM, BHEAPEHHE B TPOU3BOACTBO CPEICTB KOMIUIEKCHON MEXaHW3aluud W
ABTOMATHU3AIMH TEXHOJIOTHYECKUX MPOLIECCOB.

Kommepueckuii Oupexmop OCYIIECTBIIIET PYKOBOJACTBO (PUHAHCOBO-XO3SICTBEHHOM
NEeSTENbHOCTBIO MPEANpUATUS B  00JacTH  MaTepHAIbHO-TEXHHMUYECKOTo obOecredeHus,
3arOTOBKM M XpaHEHHs MaTepuajioB, cObITA MPOAYKIMHM Ha pbIHKe. [IpuHMMaeT Mepbl 1o
CBOEBPEMEHHOMY 3aKJIIOYEHUIO XO35HCTBEHHBIX U (PUHAHCOBBIX JJOTOBOPOB € MMOCTABIIMKAMHU
MaTepUaoB U IOKYNATEIsAMHU, pealu3allid T'OTOBOM IPOLYKLUHH, PACIIMPEHUIO NPAMBIX U
JUINTENbHBIX X03HCTBEHHBIX CBSA3€H, 00€CIeUnBaeT BhINOJIHEHHE JOTOBOPHBIX 0053aTEIbCTB
10 TIOCTaBKaM IIPOAYKIIMH, OCYILECTBIIIET BHEIIHEOKOHOMHUUYECKYIO IEATEIBHOCTD.

Texnuueckuti Oupekmop 00€CHEYUBAET TEXHUYECKYIO IIOJArOTOBKY IIPOU3BOJICTBA,
HKCILUTYaTalUI0, PEMOHT U MOJIEpHHU3aIHI0 00opyaoBanus. O0OecreunBaeT BHINOIHEHNE padboT
M0  TEIUIOCHAOXKEHHWIO, BEHTWIALUH, OOCITYy)XKMBAaHUIO  KOMIIPECCOPHBIX  YCTaHOBOK,
CTPOUTENBCTBA.

Hauanbnuxk  npouzéoocmea  OCyHIECTBISIET  PYKOBOJICTBO  IPOU3BOJICTBEHHO-
X03sTicTBeHHON JieaTenbHOCThI0O 3A0 «XXX». PykoBomuT paboToOii MO OMEpaTUBHOMY
pPEryJIMpOBaHUIO XOJa MPOM3BOJACTBA, OOECIEUEHHIO PUTMHUYHOTO BBIMYCKA MPOIYKIHH
TpeOyeMoro accopTuMeHTa W KadecTBa. [IpoBoauT paboTy MO BBISIBJICHHUIO M OCBOCHUIO
TEXHUYECKUX HOBIIECTB, MEPEIOBOIO OIBITA, CIOCOOCTBYIOMIMX YIYYIICHHUIO TEXHOJIOTHH,
OpraHu3alMK MPOU3BOJICTBA U POCTY MPOU3BOAUTEILHOCTH TPYIa.

Qunancosviti  Oupexmop TPUBHOCUT B  CTPATETMYECKYIO U IIOJIUTHYECKYIO
JeSITebHOCTh (DMHAHCOBBIE aCMEKThbl; BeAeT paboThl B 00JaCTU JUArHOCTUKU (PUHAHCOBOTO
COCTOSIHUS, SKOHOMHUYECKUX TEHICHIMH, MO TPAKTOBKE 3aKOHOAATEIBHBIX U (PMHAHCOBBIX
acIeKTOB  rocperyiaupoBaHus. OTBeyaeT 3a yIpPABICHUE [EHEKHBIMH  CPEICTBAMU
NpeanpusTHs, 00eCieYeHre CBOEBPEMEHHOTO BHITIOJTHEHUS] KOMITAaHUEH 0053aTeNIbCTB.



ObGecrieunBaeT paboTy MO aHAIWM3y IUTAHOBO-DKOHOMHMYECKOH  JIeATeThbHOCTH
MPOU3BOACTBA M TIOJTOTOBKE OyXTraJTepCKOW, HAJIOTOBOW, YIPAaBICHYECKOW OTYETHOCTH.
OcymiecTBiIsieT KOHTPOJIb 32 UH()OPMAIIMOHHO-TEXHUYECKUM oTaenoM. Koopaunupyet padboty
¢ OaHKaMM U JTU3UHT-KOMITAHUSIMH.

IIpouzeoocmeo coctoutr u3 Tpex 1exoB: Llex nenpHOMONIOYHONW mnpoxykuuu, Llex
CoIpozienbHOTO TPOU3BOACTBA, Llex cymku, [{ex MmopoxkeHoro.

L[CX MOPOKCHOI'O ABJIICTCA YHAAJICHHBIM LCXOM (paCCTOHHI/Ie ~2 KM), HO ABJIACTCA
HEOTHEMJIEMOM 9aCThI0 OCHOBHOTO IIPOMU3BOACTBA.

[IpuemMkoli MOJIOKa 3aHUMAaETCA OTIE] 3arOoTOBOK ChIPbSl, PYKOBOJSAIIWN TIJABHBIM
NPUEMHBIM ITYHKTOM, PacllOJIOKEHHBIH Ha TEPPUTOPUM KOMOMHATA, U § MOJIOKONPUEMHHUKOB,

pacmosioxkeHHBIX B [IcKOBCKOM 00sacTy.

JlaGoparopusi OCYyIIECTBISIET KOHTPOJb KayecTBa MPUHUMAEMOro MOJOKa U
BBIITYLLIEHHOW TOTOBOM MPOAYKLMH.

COBIT TOTOBOM MPOAYKIMU COCTOMT u3 OTaena cObITa KOMOWHATa M CTPYKTYPHBIX
noapazaenenuii: ToproBeiii JJom «XXX-1», Toproseii [Jom «XXX-2», Toprossiii Jlom
«XXX-3».

1. OMUCAHUE ®YHKIAN MTOAPA3JEJEHUN W CYHECTBYIOIIETO
JOKYMEHTOOBOPOTA

1. byxranrepus (IIpunoxenwne 2)

2.I1nanoBo-3xoHomMuyeckuii otaen (IIpunoxenue 3)

3.TIpousBoacteo (ITpunoxenue 4)

4.0Otnen coprta (Ilpunoxenwue 5)

5.0tnen cuabxenus (Ilpunoxenue 6)

6.Otnen noructuku (OIITTI-LITIM, OIIT'TI — Ilex mopoxenoro) (IIpunoxenwne 7).
1. IPUHSITASA YYETHAS ITIOJIMTUKA

Hwke packpbIThl KITIOUEBBIE TTOJIOKEHUSI YICTHON TTOJIMTHKH, OTPEEISIIONIEH BeICHNE
Oyxrantepckoro yueta B 3A0 «XXX».

OCHOBHBIMU 3agadyaMu 6YXFaJITepCKOFO yucTa ABJIAIOTCA:

1. dopmupoBaHUE MOJHOW U TOCTOBEpHON MH(OPMAIIUKM O XO3SIMCTBEHHBIX MpoIeccax
U pe3yJbTaTax JAeATeIbHOCTH NPEaIpUsiTUs;

2. obecriedyeHre KOHTPOJI HaNU4Msg M JABW)KCHHUS MMYLIECTBA, HCIOIb30BaHUS
MaTepHaJIbHBIX, TPYIOBBIX U (PMHAHCOBBIX PECYPCOB;

3. CBOEBPEMEHHOE MPEAYNPEKIACHUE HEraTUBHBIX SBIEHUH B  XO34HCTBEHHO-
(GbuHAHCOBOH /1€ATEIHHOCTH.
CornacHo y4eTHOU MOJUTHKE NMPEANPUATHS, OyXTaaTepCKUil ydeT UMyIIecTBa, 0053aTebCTB U
XO3SIIICTBEHHBIX OIEpaliii BeAeTcs Ha OCHOBE HATYPAJbHBIX H3MEpUTENeH B JEHEKHOM



BBIP@KEHUM IYTEM CIUIOLIHOTO, HENPEPHIBHOIO, JOKYMEHTAIBHOTO W B3aUMOCBSI3aHHOIO
B3alUMOJICHCTBUSL.

JlomkeH o0ecreYnBaThCsl KOHTPOJIb M OTPAKCHHE Ha CYETaX BCEX XO3MHCTBEHHBIX
ofepanui, MpeACTaBICHUE ONEPATUBHON M PE3yJIbTAaTHBHON WH(POPMAIUU B yCTAHOBJICHHBIC
CPOKH.

@DaxT cBEpILIECHUS X035 ICTBEHHON onepanuu (PUKCUPYETCs MEPBUYHBIMU JOKYMEHTaMH,
KOTOpble W SIBJIAIOTCS OCHOBAHMEM [UIA 3allICM B PErucTpax OyXrajaTepcKoro ydera.
byxrantepckuil y4yer BeneTcsi MO KypHaJIbHO-OpIEpHOM (k/0) dopme ¢ mociexyrnHM
3aII0JIHEHMEM | JTaBHOM KHMIH.

1. OIIMCAHHUE TEKYHIEI'O YPOBHA ABTOMATU3ALINU

Hauano pabot no aBTomaTtu3zanuu yueTHolx ¢pyHKuui B 3A0 «XXX» otHocuTes k 1993
rony. Ha naHHbIi MOMEHT (pyHKIIMOHHpPYET aBTOMaTHU3MPOBAaHHAs CHCTEMa, MOCTPOCHHAs Kak
COBOKYITHOCTb aBTOMAaTU3MPOBAaHHBIX pabounx mecT (APM), kaxkioe U3 KOTOPhIX UMEET CBOIO
YETKO BBIpaXECHHYIO0 (YHKIMOHAJIbHYIO CHEIHAM3allii0 U 00ecreynBaeT pelieHue 3a1ad o
OTJENbHBIM YyYacTKaM ydyera. [Ipm 3TOM aBTOMAaTH3MpPOBAaHHOE paboyee MECTO OTAEIHHOTO
ydacTKa yuyeTa peali30BaHO Ha OJHOM WJIM HECKOJBKHUX KOMIIbIOTEpaxX, HE CBA3aHHBIX
¢usuueckn Mexay coOol, HO paloTaroumMX Ha OJHOW WHGPOPMALMOHHOM 0asze, KoTOpas
MOJIICPKUBAETCSI HAa BCEX KOMIIbIOTEpax AaHHOTo pabodero mecra. OOMeH HHoOpMmaruei
MEXJY KOMIbIOTEpaMHU aBTOMATH3HMPOBAHHOTO pabouero Mecra OCYIIECTBISETCS dYepe3
muckery. O6men wuHbopMmanueil Mexay otaenbHbiIMH APMamu He mpousBoguTCs H3-3a
OTCYTCTBUSL €IMHOM WHPOPMALMOHHOW ©a3bl W €IUHOM CUCTeMbl KJacCU(UKALUH U
KOAMPOBaHUS MH(OpPMAIMM, YTO 3HAYMUTEIbHO CHIDKAET OIEPATUBHOCTh IOTYYEHHS
o0o0matoniei nHpopmanuu.
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