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Metoanyeckre yKa3aHHs K BBIMOJHEHHUIO JabopaTopHbIX paboT mo nucuumianae [IM.05.01
[TpoexTrpoBanue u AU3aiiH HH(MOPMAITMOHHBIX CUCTEM COCTABJICHBI B COOTBETCTBUU C TPEOOBAHHUSIMU
®I'OC CIIO. IlpennazHavyeHsl A CTYAGHTOB, oOyd4aromuxcs 1o crenuanbHoctH  09.02.07

HNudopmaninoHHbIe CUCTEMBI U IPOTPAMMHUPOBAHUE.



IHHOACHUTEJBHAA 3AIINCKA

HucuuruinHa «IIpoexktupoBanve M au3ailH MH(MOPMAIMOHHBIX CHCTEM» IpeAyCcMaTpUBaeT
U3y4eHHE MPOSKTUPOBAHUS U CO3JJaHUS MHPOPMALIMOHHBIX CHCTEM.

IIpu m3yueHuu mnpeamera cieayer coONlaTh €IUHCTBO TEPMHUHOJIOTMM U OOO3HAYEHUS B
COOTBETCTBUHU C JEHCTBYIOIIMMHU CTaHAapTamMu, Mex1yHapoiHo# cucteMHol equnuis! (CH).

B pe3ynbrate ocBoeHUs yueOHON AUCHUILIMHBI O0YYarOLIUICs JOIKEH:

3HATb:

- OCHOBHBIC BHJIBI U MPOLIEAYPH 00paOOTKN MHPOPMALIUK, MOJICIH U METO/IbI PEIICHHs 3a1a4
00paboTku HHPOPMALINY;

- OCHOBHBIC TUTATHOPMBI MJIsI CO3JAHMS, WCIOJHEHUS W YIpaBICHUS HWHOOPMAIMOHHON
CUCTEMOM;

- OCHOBHBIE TTPOLIECCHI YIIPABIICHUS MPOEKTOM Pa3pabOTKH;

- OCHOBHBIE MOJICIH TOCTPOCHUS MH(POPMAIIMOHHBIX CHUCTEM, HX CTPYKTYPY, OCOOCHHOCTU H
00J1aCTH IPUMEHEHMUS;

- MCTOAbI U CPCACTBA IIPOCKTUPOBAHMA, paBpa6OTKI/I N TCCTUPOBAHUA I/IH(i)OpMaHI/IOHHI)IX CHUCTEM,
- CUCTEMY CTaHAapTHU3alluu, CepTI/I(bI/IKaIII/II/I H CUCTEMY o0ecrieyeHus KayecTBa IMPOAYKIUH.
yMeThb:

- OCYIIECTBJISITh TTOCTAHOBKY 3a/1a4 10 00paboTke nHbOpMaIIIy;

- IPOBOJUTH aHATN3 MIPEIMETHON 00TacTH;

- OCYILECTBJIATh BHIOOp MOJENHM WU CPEACTBA MOCTPOEHUS HH(OPMALMOHHOW CHUCTEMBI U
POrPaMMHBIX CPEICTB;

- HCII0JIb30BaTh aJIrOPUTMbI 00pabOTKH HH(OPMALIUY [T Pa3IMUHBIX IPUIOKEHUM;

- pewaTh TNPUKIAJAHBIE BONPOCHI NMPOrPaMMHUPOBAHUSA U SI3blKa CLIEHApUEB I CO3/aHUA
porpaMM;

- pa3zpabatbiBaTh rpaguueckuii UHTEpQeiic MPUI0KEHHUS;

- C03/1aBaTh M YNPABIATH MPOEKTOM I10 pa3pabOTKe NPUI0KEHUS;

- IPOEKTUPOBATh U pa3padaThIBaTh CUCTEMY I10 33/IaHHBIM TPEOOBAHUAM U CTIELU(UKAIIIM.
HMeTh NPAKTUYECKUH ONBIT B:

- YOpPaBJIEHUU TPOLECCOM Pa3pabOTKU MPUIIOKEHUH C HMCIIONb30BAaHHUEM HWHCTPYMEHTAIbHBIX
CPEICTB;

- obOecnieueHun cOopa JaHHBIX JUIS aHAIM3a WCIHOJb30BAaHUSA U (QYHKIMOHHPOBAHUSA
MH(OPMaLIMOHHON CHCTEMBI;

- IporpaMMHupOBaHrU B COOTBECTCTBUU C TpCGOBaHI/IHMI/I TCXHHUYCCKOI'O 3aJaHuAd,

- WUCHOJBb30BAHWU KPUTEPUEB OICHKM KauecTBa W HAJIEKHOCTH (PYHKIIMOHUPOBAHUS
WH()OPMAITMOHHON CHCTEMBI;

- IPUMEHEHUH METOJIMKH TECTUPOBAHUS pa3padaTbIBAEMbIX MPHUII0KEHUM;



-OTPEACIICHUH COCTaBa 000PYI0BaHUS U TPOTPAMMHBIX CPEJICTB Pa3paboTKu HH()OPMAITMOHHOM
CHUCTEMBI,

- pa3zpaboTKe JOKYMEHTAIIMH 10 SKCIUTyaTallud HH(GHOPMALMOHHON CUCTEMBI;

- IPOBEICHUH OIIEHKH Ka4eCcTBa U SKOHOMHYECKOH 3(h(PeKTHBHOCTH MHPOPMAITMOHHON CUCTEMBI
B PaMKax CBOEU KOMIIETCHIUY;

- MoU(HUKAUK OTACIBHBIX MOTyJIeH HHPOPMAIIMOHHON CUCTEMBI.

B pesynbrare ocBoeHUs y4eOHOW AUCIUIUTAHBI CTYICHT JOJDKEH OBJIa/ICBATh:
Obwumu KomnemeHyusImMu.:
OK 01. Berbupats criocoObl perieHust 3a1a4 mpoPecCHOHATBHON AeSITebHOCTH, TPUMEHUTEIHHO
K Pa3JINYHBIM KOHTEKCTaM.

OK 02. Mcnonb3oBaTh COBpEMEHHBIE CPE/ICTBA [TOMCKA, aHAJIN3a U MHTEpIPETAluy HH(OpMaLun
¥ HH()OPMAITMOHHBIE TEXHOJIOTHH /ISl BBITIOJTHEHHUS 337a4 MPO(ECCHOHATBHOMN ESTETbHOCTH.

OK 03. IlnanupoBaTh M pealn30BBIBATH COOCTBEHHOE NPO(ECCHOHATBLHOE U JIMYHOCTHOE
pa3BuTHE.

OK 04. 3¢ddexTrBHO B3aMMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMaHJIE.

OK 05. OcymiecTBiATh YCTHYIO U MMCbMEHHYI0 KOMMYHHKALIMIO HA TOCYJApPCTBEHHOM SI3BIKE C
y4€TOM 0COOEHHOCTEN COLUANBHOIO U KyJIbTYPHOI'O KOHTEKCTA.

OK 07. CopeiicTBOBaTh COXpaHEHHIO OKPYXaroIIeH cpeibl, pecypcocOepexeHHto, TPUMEHSITh
3HaHMs 00 U3MEHEHUH KJIMMaTa, IPUHLHUIIBI OEpEXKIUBOTO POU3BOJCTBA, Y3PPEKTUBHO AEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHX.

OK 09. TTonb30BaThCst mpodeccnoHaIbHON JOKYMEHTalMel Ha TOCyJapCTBEHHOM U MHOCTPaHHOM
A3bIKaX.

Hqub@CCMOHaJZbelMM KomnemeHyusimMu:
IIK 5.1. Cobuparb HCXOAHBIE IaHHbIE U1 pPa3pabOTKU MPOEKTHOM JOKYMEHTallMd Ha
MH(OPMALIMOHHYIO CUCTEMY.

1K 5.2. Pa3zpabaTbIBaTh NPOEKTHYIO JOKYMEHTAIIMIO Ha pa3pab0TKy HH(GOPMAIIMOHHOMN CHCTEMBI
B COOTBETCTBHUH C TPEOOBAHUAMHM 3aKa34nKa.

[1IK 5.6. Pa3zpabarbiBaTh TEXHHUYECKYIO JOKYMEHTAIMIO Ha SKCIUTyaTaluio WH(OpMalHOHHON
CUCTEMBI.

[1K 5.7. Ilpou3BOaUTh OLIEHKY WH(GOPMAIIMOHHON CHCTEMBI Ui BBISIBICHUS BO3MOXHOCTH €€
MOJIEpHHU3ALUH.

OBINME METOANYECKHUE YKA3AHUA
K BBIITOJIHEHUIO TABOPATOPHBIX PABOT

BapuanTs! 1abopatopHbix padbot o aucuumuinae «lIpoekTupoBanue u qu3aitH
MH(OPMALIMOHHBIX CUCTEM» IS KaKJO0T0 00YyJaroerocst — MHAUBUAYaJbHBIE.

321[[8.‘11/1 1 OTBCTHI Ha BOIIPOCHI, BBIMTOJITHCHHBIC HC ITIO CBOCMY BAPUAHTY, HC 3aCYUTHIBAKOTCS.



JIaGopatopHast paboTa BBINOIHAETCS B OTAEIbHON TETpaau. Y CIIOBHS 3a1a4i U (POPMYITUPOBKU

BOIIPOCOB MEPENUCHIBAIOTCS MOIHOCThI0. POPMYIIBI, pACUEThI, OTBETHI HA BOIIPOCHI IUILYTCS PYYKOii, a
YEepTEKU, CXEMbl U PUCYHKH BBINOJHSIIOTCA KapaHJalloM, Ha rpadukax W JuarpaMmax yKa3bIBaeTcs
MmacmTald. BHavane 3ajaua pemaercsa B o0IIeM BHUJIE, 3aT€M JEJIAIOTCS PACYETHI IO YCIOBHUIO 3aaHMsL.
Pemenue 3am1a4 o6s3arensHo BeneTcst B MexxayHapoanoit cucreme enunut (CH).
[Ipu BbIMOTHEHHMH JTa0OPATOPHOM pPabOThl HEOOXOAMMO CIIEJOBAaTh METOAMYECKHUM YKAa3aHUSM:
MOBTOPUTH  KPAaTKOE COJAEp)KaHUE TEOPHH, 3allOMHUTH OCHOBHbIE (OPMYJIbl U  3aKOHBI,
IIPOAHAIM3UPOBATH IPUMEDP BBINOIHEHUS aHAJIOTUYHOTO 33JaHUs, 3aTEM IPECTYIUTh HEMIOCPEICTBEHHO
K pereHuto 3a1aun. K 3aueTy 1onyckaroTcsi CTyAEHTHI, IOTYYHUBIINE TIOJ0KUTENbHBIE OLIEHKU 110 BCEM
nabopaToOpHBIM paboTam.

IIpaBuJia BbINOJIHEHUSA J1a00PATOPHBIX PadoT.

1. CryneHT noiDKeH NPUNTH Ha JaOOpaTOpPHYH PadOTy MOATOTOBJIEHHBIM K BBINOJIHEHHIO
nabopaTopHON pabOTHI.

2.  Kaxaplil cTyeHT nocie NpoBeAeHus: padoThl JOKEH NPEACTaBUTh OTYET O IMPOJeTaHHON
paboTe ¢ aHaITM30M MOIYYEHHBIX PE3yIbTaTOB M BEIBOJOM IO padoTe.

3. TaOauupl M PHUCYHKH CJEIYeT BBINOJHATh C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
(JTMHEWKY, MPKYIIS, U T.J1.) KapaHgamom ¢ coomoaennem ECK/I.

4. Pacuer cieayeT NpOBOAUTH C TOUHOCTBIO /10 IBYX 3HAUYAIIUX LUD.

5. HcnpaBienuss npoBoAUTh Ha OOpaTHON cTOpoHe jaucta. IIpu Menkux HuCHpaBiIEHUSIX
HeMpaBWIbHOE CJI0BO (OyKBa, YHCIIO U T.I.) aKKYpPaTHO 3a4€PKUBACTCSA U HAJl HUM MHIIYT PABUIbHOE
MIPOITYIIEHHOE CJIOBO (OYKBY, YHCIIO U T.II.).

6. BcmomorarenbHble pacueThl MOXKHO BBINOJHATH Ha OTAENbHBIX JIMCTaX, a IpHU
HE0OXOIUMMOCTH Ha JINCTaX OTYETa.

7. Ecnu cTyzneHT He BBIIOJHUT J1a00paToOpHy0 paboTy MM YacTh paboThl, TO OH BBIITOJHUT €€
BO BHEYPOUHOE BpPEMSI, COTVIACOBAHHOE C MPENO0/IaBATEIIEM.

8. Omenky no gabopaTopHOil paboTe CTYEHT MOIY4aeT ¢ YIETOM CpOKa BHIMOIHEHUS padoThI,
ecllu;

- pacueTsl BHIIOJIHEHBI IPAaBUIIBHO U B TIOJHOM 00bEME;

1. chenaH aHayW3 NpojieIaHHON pabOThI U BBIBOJ 110 pe3ysibTaTaM paboThl;

2. CTYAEHT MOXeET NOSACHUTH BBIIIOJIHEHHUE JII0O0T0 3Tana padboTsl;

3. OTYET BBINOJIHEH B COOTBETCTBUU C TPEOOBAHUSAMU K BBITIOJTHEHHUIO PaOOTHI.



JlabopaTopnasi padora Nel. Ilouck nundopmanun s papadorkun UC.
Hesab: HayunThbest OCyIIeCTBIATh MOUCK WH(POPMALIMH 110 33JaHHON TEMe.

3aganue: B cooTBeTcTBMM ¢ MHAUBUAYaIbHBIM BapUAHTOM, MUCIOJIb3YSl TOMCKOBBIE CUCTEMBI,
TEMaTU4YeCKHe KaTaJloru U JApyrue cpencrBa cetu Internet, ocymecTBUTh IMOMCK HEOOXOAMMBIX
MH(POPMALIMOHHBIX MaTepHANIOB IS Pa3pabOTKH WHAMBHIYAIbHOTO BapuaHTa HH(OPMAIMOHHON
cuctemsl (MC).

1. YaCTHOCTH, IIOMCK IIPOEKTHOM JOKYMEHTAallMd Ha CXOJHYI (IIOXO0XYIO)
UHPOPMALIMOHHYIO  CHCTEMY, HCXOJHBIX  TEKCTOB  IPOrpaMMHOM  JOKyMEHTaluu
(TTOJIHOCTHIO/YACTUYHO OTHAENBHBIX MOIYJEH, KOTOphIE MOXHO HCIIOJIb30BaTh B pa3padoOTKe
uHAMBUAYyalbHOro Bapuanta MC, pyKoBOACTB U T.I1.).

Haiinennas nngopmarys OyAeT UCTIONb30BaTHCS MPH BBHITIOIHEHUH MOCIEAYIOMNX paboT.
OTueT JOHKEH COAEPIKaTh CIEAYIOILY0 HH(POPMAIUIO:

I. OpraHM3anus IMOMCKa: CpeACTBAa NOMCKa, aTpUOYThI MOMCKA, HUCIIOJIb30BAHHBIE
pecypchl:
1. IIPOCTO NIOMCKOBBIE MalIMHbI Internet,
2. CIIELUATIM3UPOBAHHbBIE TIOUCKOBBIE CPEJCTBA,
3. bopymsl,
4. koH(pepeHnnuu Internet,
5. HOBOCTHBIE PaCCBLIKH,
6. uHoe (yKa3aTh);
2. HalJIeHHbIE TIEPBOUCTOYHUKH (yKa3aTh ajpeca);
3. KpaTKOE€ ONMHUCAaHHE UCTOYHUKOB (PEIeH3Ms): OIEHKAa COAEpIKaHMs, 3HAYMMOCTh

JJISL cBOen TEMBI, y,I[O6CTBO HCII0JIBb30BaHUsI, Hafl]leHHI;Ie B UICTOYHUKE MaTCpraIbl U T. O.
Jladoparopnasi padora Ne2. [IpeanpoexkTHOe 00c/ie0BaHueE.
Hean: Hayuutbest mpoBOAUTE MPEANPOSKTHOE 00CIeI0BaHNE (PUPMBI OpTraHU3aIIH.

3aganue: PazpaboTtath OTYET O MPENNPOEKTHOM OOCIEAOBAHUM (UPMBI OpraHu3aluu (1o
WH/IMBUYaJIbHOMY BapuaHTy) Ui BHEIpeHUs B pupMe opranuzaiuu MHGOpMalnoOHHON CUCTEMBI.

CopepxaHue oT4eTa JI0JKHO COOTBETCTBOBAThH IPUIIOKEHHOMY K 3aJJaHUI0 IPUMEPY.

OdopmiieHre oTdera JO0JDKHO COOTBETCTBOBaTh TpeboBaHusM cranaaproB ['OCT 19.104-78
ECII. OcHoBHbIe HaANIUCH» 1O 0GOPMIIEHHIO JIMCTA YTBEPKACHUS U TUTYIIbHOTO Jucta, [OCT 24.301 -
80 Cucrema TexHundeckoil gokymenTtanuu Ha ACY. O6mue TpeOoBaHUS K BBIIOJHEHUIO TEKCTOBBIX
JOKYMEHTOB» 110 0O()OPMIICHHUIO OCTAJIbHOHN YacTH JOKYMEHTA.

Jladoparopnasi padora Ne3. OdopmiieHne oTyeTa 0 NPEINPOEKTHOM 00¢/1€I0BAHUN.
Hean: Hayautbcst mpoBOAUTE MPEANPOSKTHOE 00CIeI0BaHiEe (PUPMBI OpTraHU3aIIH.

3aganue: OQopMHUTH OTYET O MPEANPOEKTHOM OOCIenOBaHUM (UPMBI OpraHu3auuu (1o
WH/IMBUyaJIbHOMY BapuaHTy) Ui BHEIpeHUs B pupMe opranuzaiuu MHGOpMalnOHHON CUCTEMBI.

Copep:xaHue oT4eTa JI0JKHO COOTBETCTBOBAThH MPUIIOKEHHOMY K 3aJJaHUIO IPUMEPY.

OdopmiieHre oTdera JOJDKHO COOTBETCTBOBaTh TpeboBanusM cranaaproB ['OCT 19.104-78
ECTIJI. OcHoBHBIC HaAIUCHY 110 0OPMIICHHUIO JIUCTA YTBEPKACHUS U TUTYIbHOTO Jucta, [ OCT 24.301-
80 Cucrema TexHndeckoil gokymenrtanuu Ha ACY. O6mue TpeOoBaHUS K BBIIOJHEHUIO TEKCTOBBIX
JOKYMEHTOB» 110 0()OPMIICHHUIO OCTAJIbHOM YacTH JOKYMEHTA.

JlaGoparopnas padora Ne4. Craua oryera 0 mpeAnpoeKTHOM 00cC/IeI0BAaHUU.

Henab: HayunThcs mpoBOAUTH MPEANPOEKTHOE 00CiIe[oBaHie (PUPMBI OpraHU3aIiH.



3aganue: Cnatp OTYET O TPEANPOSKTHOM OOCIenoOBaHUU (UPMBI  OpraHu3anuu (1o
WHAUBUAYaJIbHOMY BapHaHTY) IJs BHEApEeHUs B pupme opranuzanuu MHPopMaImoHHON cCUCTEMBI.

Mopsinok caaum padoTwl: IlpencraBuTh OTYET O MOPEANPOCKTHOM 0OCIEIOBAHUU
¢dbupmbl/opranuzanuu (10 HHANBUAYATLHOMY BapHAHTY) IJIs pa3pad0TKu HH(OPMAITMOHHON CHCTEMBI.

IIpumep otueTa 0 mpeaIPOEKTHOM 00cneaoBanuu Gupmbl puseneH B [Ipunoxenun 1.

JlabopaTopnasi paGora NeS. PazpadoTka nosicHuTe 1bHO# 3anucku k npoexkty UC.

Henab: HayunTthes pa3padaThiBaTh MOSCHUTEIBHYO 3aTUCKY K mpoekTy HC.

3aganue: PaspaboTtaTh MOSCHUTENBHYIO 3amucky K mpoekty HMC mno uHAMBUAYAIbHOMY
BApPUAHTY.

Odopmienne u conepkaHre MOSCHUTENBHOM 3alMCKU I0JKHO COOTBETCTBOBATh TPEOOBAHUIM
crangapra «['OCT 19.404-79. ECIIA. IloscuutenbHas 3amnucka. TpeGoBaHUsS K COJEPKAHUIO U
0(OPMIICHHIO» U MPUIIOKEHHOTO K 33/IaHUI0 TIPUMEpa.

JlabopaTopHas padora Ne6. Odopmiienne nosiCHUTEIbHOM 3anucky k npoexkry UC.

Henab: HayunTthes pa3zpabaThiBaTh MOSCHUTENBHYIO 3aNTUCKY K mpoekTy UC.

3aganue: OGopMUTH MOSCHUTEIBHYIO 3aTUCKY K TpoekTy VC 1o HHANBUIyIbHOMY BapHaHTY.

OdopmiteHre 1 cofepKaHue MOSICHUTEILHON 3alMCKU JJOJDKHO COOTBETCTBOBATH TPEOOBAHUSM
cragmapta «['OCT 19.404-79. ECIIJI. IloscHurenpHas 3amucka. TpeOOBaHUS K COJCPKAHHUIO H
0(OpMIICHHIO» U IPUIIOKESHHOTO K 3aJIaHHIO TIPHUMEpA.

JlaGopaTopHas padora Ne7. Cnaua nosicCHUTeIbHOM 3anucku K npoexkty UC.

Hean: HayuuThcs pazpabaTbIBaTh MOSICHUTENBHYIO 3aMUCKY K mpoekTy C.

3aganune: CraTh MOSICHUTENFHYIO 3aMUCKY K npoekTy VC 1o nHANBHyaTbHOMY BapUaHTY.

Odopmiienne 1 coiepkaHue MOSICHUTENHON 3alUCKU JOJDKHO COOTBETCTBOBATH TPEOOBAHUAM
craugapra «['OCT 19.404-79. ECII/J. IlosicuutenpHas 3amucka. TpeOoBaHHS K COAEPKAHUIO U
0(opMIIEHHIO» U IPUIIOKEHHOTO K 3aJIaHHUIO TPUMEPA.

IMopsinok caaum padorsi: IlpeacrtaBuTh OTYET, COMAEpPNKANIMI TOSCHUTEIBHYIO 3alTUCKy K
npoekty MC ¢upmbl / opranusanuu (10 MHAMBHYyaIbHOMY BapHaHTy) AJs BHeIpeHus B ¢upme /
OpraHu3ai HHHOPMAITMOHHON CHCTEMBI.

IIpuMep NOACHUTENBHON 3alIMCKUA HAIUTE B UHTEPHETE.

JlabopaTopHas padora Ne§8. Pazpadorka Texuunueckoro 3aganus Ha UC.

Hean: HayunThes pazpabaTbiBaTh TeXHUYECKoe 3a1anue Ha MC.

3apanme: Pazpaborars Texunueckoe 3aaanue Ha MC no uHAMBUAYaIbHOMY BapHaHTYy.

OdopmiieHre U cojepKaHue TEXHUYECKOTO 3aJaHMs JIOJDKHO COOTBETCTBOBATh TPEOOBAaHUSAM
craugapra «['OCT 19.201-78. ECIIJ]. Texuuueckoe 3ananue. TpeOoBaHMS K COAEPKAHUIO H
0(opMIIEHHIO» U IPUIIOKEHHOTO K 3aJIaHHUIO IPHUMEpA.

JlabopaTopHas padora Ne9. Odopmiaenne Texuuueckoro 3aganusi na UC.

Heas: HayunThcs pazpabaTeiBaTh TexHUYecKoe 3a1anue Ha VC.

3apganne: Odopmuth Texunueckoe 3ananue Ha MC mo nHIUBUIyaJIbHOMY BapHaHTY.

OdopmiieHre U coaepKaHue TEXHUYECKOTO 3aJlaHMsl JOJDKHO COOTBETCTBOBATh TPEOOBAHUSAM

craggapra «['OCT 19.201-78. ECIIJI. Texuuueckoe 3amanume. TpeOoBaHUS K COIAEPKAHHIO U
0(OPMIICHHIO» M TIPUIIOKEHHOTO K 3a/IaHUI0 TIPHMEpa.



JlaGoparopuas padora Nel(. Cnaua rexunudeckoro 3aganus na UC.
Hean: Hayunutbces pa3pabarbiBaTh TexHUYEeCKOE 3aqanue Ha MC.
3ananme: Cnarb TexHuyeckoe 3aganre Ha MC no uHAMBUyalbHOMY BapUaHTYy.

OdopmiteHre U colepKaHUe TEXHUYECKOTO 3aJIaHUs JOJDKHO COOTBETCTBOBATH TPEOOBAHUSIM
cragmapra «[OCT 19.201-78. ECIIJ]. Texuuueckoe 3amanue. TpeOoBaHHS K COACPKAHUIO H
0(OpMIICHHIO» U TPUIIOKESHHOTO K 3aJIaHUIO TIPHMEpA.

MMopsinoxk caaum padorswi: [IpencraButh oTuU€T, colepxamuii TexHudeckoe 3aganue Ha MC
bupmbl opranuzanuu (M0 WHIWBUIYaTbHOMY BapUaHTy) IJIs BHEApPEHUS B (upme opraHuzanuu
WH()OPMAITMOHHOW CHCTEMBI.

IIpuMep TEXHUUYECKOTO 3aJaHNUS HAUJAUTE B UHTEPHETE.

JlabopaTopHas padora Nell. UndopmanuoHHO-10rH4ecKass Moae/ b HHGOPMalHOHHOM
CHCTEMBI.

Leap padoThl: 03HAKOMUTHCS € O0IIEH XapaKTEPUCTUKON ITpoLiecca MPOEKTUPOBAHUS

Kparkue TeopeTnueckue cBeeHHs

OpuuMm u3 0a30BbIX MOHATUH MeTonosioruu mnpoektupoBanuss WMC sBiaseTcss mNOHATHE
YKU3HEHHOTO 11Kia ee nporpammuoro obdecnedenus (XKL I1O). XKL 1O - sTo HenpepbIBHBII mpoiiecc,
KOTOPBI HAYMHAETCS C MOMEHTA MPUHATHUS PELICHUS

1. HE00XOAMMOCTH €T0 CO3/1aHUs U 3aKaHYMBAETCS B MOMEHT €r0 MOJHOTO U3bATHSA

U3 SKCIUTyaTaluy.

OCHOBHBIM  HOPMAaTUBHBIM  JOKyMeHTOM, pernamentupyrommm JKI[  IIO, saBasercs
mexayHapoanbiil crannapt ISO/IEC 12207 (ISO — International Organization of Standardization -
MesxxayHapoiHas opranu3anus no cragaaptuszanuy, IEC - International Electrotechnical Commission —
MexnyHaponHas KoMuccusi 1o ayekrporexHuke). OH ompenenser cTpyktypy KL, comepxatiyro
IpOIECChl, ACUCTBUS M 3a/1a4M, KOTOPbIE JTOJKHBI ObITh BBHIOJIHEHBI BO BpeMs co3nanus 110. bonee
oipoOHO CTaHAAPT OINKCAH B MPUJIOKEHUH 1.

Crpyxtypa XKL 1O no crannapty ISO/IEC 12207 6a3upyercst Ha TpexX Irpymiax MpoLeccoB:

1. ocHoHbIe nporiecchl XKL I[TO (mpuobperenue, mocraBka, pazpadboTka,
AKCIUTyaTaIHs, COIPOBOXKICHUE);
2. BCITOMOTaTEIILHBIC TIPOIECCHI, 00CCIIEYMBAIONTIE BBHITIOJHEHUE OCHOBHBIX

IPOIIECCOB (IOKYMEHTHPOBAaHUE, YIIPaBIeHUE KOH(pUTypalueid, odecrieueHe KauecTna,
Bepu(DUKaIMs, aTTECTAIUs, OIICHKA, ay/IUT, PEIICHUE MPOOIeM);
3. OpraHHW3aIlMOHHbIE Tpolecchl  (yMpaBieHHE MPOCKTaMH, CO3JaHHE
UH(QPaCTPyKTYpPHI IPOEKTA, OIIpeIeIeHNe, OlleHKa U yiayuiienue camoro XKL, o0yuenue).
PazpaboTka BkIto4yaeT B cedst Bce paboThl o co3ganuio [10 1 ero KOMIOHEHT B COOTBETCTBHH C
3aJJaHHBIMU TPEeOOBaHUSAMHU, BKJIIOUas 0POPMIICHHE MPOEKTHON M SKCILTyaTallMOHHON JOKYMEHTAIIUH,
HOJArOTOBKY MaTepHalloB, HEOOXOIUMBIX JJIsI MPOBEPKH pabOTOCHOCOOHOCTH M COOTBETCTBYIOIIETO
KaueCTBa INPOrpaMMHBIX IIPOAYKTOB, MaTCpuajlioB, HGO6XO}II/IMBIX AJId opraHu3alunu O6y‘IeHI/I5[
nepcoHana u T1.10. Pazpaborka IIO Bkmrowaer B cebs, Kak MPaBUJIO, aHAIHM3, MPOSKTUPOBAHUE U
peanu3anuio (MporpaMMHUPOBAHUE).
DKcIuTyaTanus BKIOYaeT B cedst paboThl 1o BHeApeHuto koMroHeHToB [10 B skcrutyaTanuio, B
TOM 4YHCIIe KOHPUTYpHpOoBaHHUEe 0a3bl JaHHBIX U PaOOYMX MECT IMOJIb30BaTeNeH, o0ecredeHrue
HKCIUTyaTal[MOHHON JTOKyMEHTAIMe!, MpoBeIeHHE 00yUeHHs NIEPCOHaa U T.J., ¥ HETTOCPEACTBEHHO
AKCILTyaTalyio, B TOM YHCIIe JIOKAIU3alKIo MPo0JieM U YCTpaHeHHEe MPUYMH UX BOZHUKHOBEHUS,
moudukanmo [10 B pamkax ycTaHOBICHHOTO perjaMeHTa, OJrOTOBKY MPEeAIOKEHHH MO
COBEPIICHCTBOBAHUIO, PA3BUTHUIO U MOJIEPHU3AINH CHCTEMBI.



VYnpaBieHne MpoeKTOM CBS3aHO C BOINPOCAMH IIJIAHUPOBAHUS U OpraHU3aluU padoT, CO3/1aHUS
KOJUJIEKTUBOB Pa3padOTYMKOB U KOHTPOJIS 32 CPOKAMH U KaUe€CTBOM BBHITIOJHSAEMBIX paboT. TexHuueckoe
U OpraHM3alMOHHOE 00eCTIeYeHNE MPOEKTa BKIIOYAET BHIOOP METOI0B U HMHCTPYMEHTAIBHBIX CPENICTB
JUTSL pean3alui MPOeKTa, ONpe/IesieHne METOI0B OITUCAHHS IPOMEKYTOUHBIX COCTOSIHUN pa3paboTKH,
pa3paboTKy MeTo/I0B U cpeacTB ucnbiTanuii [10, o0ydyenue nepconana u 1.1m. ObecnedyeHrne KayecTpa
MIPOEKTa CBA3aHO C nmpobiaemMamu BepuuKauu, npoBepku u rectuposanus [10.

Bepugukayus — 370 npouecc onpeaeneHus Toro, 0TBEYaeT JIU TEKYIEE COCTOSIHUE Pa3pabOTKH,
JIOCTUTHYTOE HA IaHHOM 3Tarie, TpeOoBaHUsAM 3TOro Tana. [[poBepka mo3Bosiser OleHUTh COOTBETCTBHE
napamMeTpoB pa3pabOTKM C HUCXOAHBIMH TpeOoBaHusMHU. [IpoBepka YaCTHUYHO COBMAAAET C
TECTUPOBAHUEM, KOTOPOE CBS3aHO C HWIACHTH(PHUKAIUEH pa3iuyuii MeXIy [IeHCTBUTEIbHBIMH U
0’KU/IaeMBIMHU pe3yJIbTaTaMH M OLIEHKOH cooTBeTCTBUS XapakrepucTuk 110 ncxoansimM TpeboBanusm. B
IpOLIECCe pealln3allui MPOEKTa Ba)KHOE MECTO 3aHMMAIOT BOMPOCHI MIEHTU(UKALWU, ONMUCAHUS U
KOHTPOJISI KOH(UTYPAIIH OTIEIbHBIX KOMIIOHEHTOB U BCEH CUCTEMBI B IIEJIOM.

VYopasrnenue KoHQUrypanued sBIsieTcs OJHUM M3  BCIOMOTATENbHBIX  IPOLIECCOB,
NOJIEP’KUBAIOIINX OCHOBHBIE MPOLIECCH )Ku3HeHHOTo nukia [10, mpex e Bcero mporecchl pa3paboTKu
u conpoBoxaenus [10. ITpu coznanun npoektoB cinoxubix UC, cocTosAmux U3 MHOIMX KOMIIOHEHTOB,
KaKIbIH U3 KOTOPBIX MOXKET UMETh PA3HOBUHOCTHU WJIM BEPCUHU, BO3HUKAET MpoljemMa yuera uxX cBs3en
U (QYHKIMHA, co3laHUA YHU(DUIHUPOBAHHOW CTPYKTYpPbl M OO€CleYeHHs] pPa3BUTHS BCEH CHUCTEMBI.
VYnpasienne  KOHQUTYpalyeid  TMO3BOJISIET  OpPraHW30BaTh, CHCTEMATHYECKH  YYHTHIBATH M|
KOHTpOJIMpoBaTh BHeceHue n3meHeHui B [10 Ha Becex ctanusax XKL, OO1iue npuHIUITBI B peKOMEH JaIiu
KOH(HUTYypalMOHHOTO YYeTa, TUIAHUPOBAHUSA U yrIpaBiieHus KoHpurypamusivu 110 oTpaskeHsI B TPOEKTe
crangapra ISO 12207-2.

Kaxnpiii mpouecc XxapakTepu3yercsi ONpEENIEHHBIMH 3aJayaMyd M METOJaMHU HMX pelleHus,
MCXOJIHBIMU JJAHHBIMU, TIOJIYYEHHBIMU Ha ITPEABIAYLIEM dTalle, U pe3yjabTaTaMu. Pe3ynbraramu aHanusa,
B YAaCTHOCTH, SIBJISAIOTCSA (YHKIIMOHAIbHBIE MO/IETH, THPOPMALIMOHHBIE MOJIETHN U COOTBETCTBYIOIINE UM
nuarpammsl. JKII I1O HocUT nTepalimoOHHBIN XapaKTep: pe3yJIbTaThl OUEPETHOTO TAala YacTO BBI3BIBAIOT
U3MEHEHHs B IIPOEKTHBIX pEIICHUSAX, BbIpaOOTaHHBIX Ha Oosiee paHHUX dTamax. [IpoekTHas
JIOKyMEHTaIMs IPEJCTaBIeHa B IPUJIOKEHNN 1-2.

Crangapt ISO/IEC 12207 ne npemnaraer koHkpeTHyto mozeins XKL u meroast pazpadorku [10
(mon mozensio JKI[ moHumaercss CTpyKTypa, ONpeAesstolias MOCJIe0BaTEIbHOCTh BBIOJHEHUS U
B3aMMOCBSI3M MPOLIECCOB, ICUCTBUI U 3a/1a4, BBITOIHAEMbIX Ha npoTsbkeHuu XKL Mogens JKL 3aBucut
ot crietuduku VC u cniequduky yciaoBui, B KOTOPBIX MOCIEIHs co3aercsa U pyHKuuonupyer). Ero
perJIaMeHTBI SIBISIOTCS O0IMMu 1iis 100X Mojeneit XKL, Metogomoruii u TeXHOIOTUN pa3pabOTKH.
Cranpaptr ISO/IEC 12207 onuceiBaer cTtpykrypy mponeccoB JKI[ ITO, HO He KOHKpeTH3UpyeT B
JeTalsAX, KaK peaJn30BaTh WM BBINOIHUTD JEHCTBUS U 3a/1a4M, BKIIOUEHHBIE B 3TH MPOIIECCHI.

ITopsinok BeIMOTHEHHS 1a00pPaTOPHOIT padoThI:

1. Cobpatp npeaBapuTeabHy0 HHHOPMAITHIO 00 HCCIeayeMOM MPEATPUSITHH.
2. CdhopmynupoBaTh BUACHNUE BHITIOTHEHHS POCKTA U TPAHUIIBI TPOSKTA.
3. CocTtaBuTh 0TYET 00 00CIEIOBAHUH.

JlabopaTopnasi paGora Nel2. U3yuenune cTpyKTYpbl HH(POPMALIMOHHO-T0THYECKOM
MoO/JeJ I HH(POPMALIMOHHON CHCTEMBI.

Heap padoThl: U3YUUTH CTPYKTYPY MH(DOPMAIIMOHHO-TOTUYECKONW MOAETH WH(POPMAIMOHHON
CHUCTEMBI.

Kpartkue TeopeTtnyeckue cBeieHUus

1. HACTOSIIIIEMY BPEMEHH HarOOJIbIIIee PACIIPOCTPAHEHUE TTOTYIHIIH
cienyoomuye ase ocHoBHbIe Mojenu KII:

[] kackamHas mozenb (1970-1985 r.r.);

[J cniupanbHas moaensb (1986-1990 r.r.).

B m3navanpHO cymecTBoBaBmIMX OAHOPOAHBIX MC Kakaoe MpuioKeHUe MPeaCcTaBIIsiIo cO00M
enuHoe 1enoe. [ pa3paboTKM Takoro TuUma MPUIOKEHWH NPUMEHSJICS KacKaaHblil crocod. Ero
OCHOBHOM XapaKTEPHCTHKON SBISICTCS pa3OuMeHHue Bced pa3paOOTKHM Ha ATallbl, TPUYEM IEpexoj ¢
OJIHOTO JTala Ha CIEIYIONIHA MPOUCXOIUT TOJIBKO TOCTE TOTrO, Kak OyAeT MOJHOCTHIO 3aBEpIICHA



pabora Ha Ttekymem (puc. 1.1). Kaxnaelii sTanm 3aBepiiaeTcs BBITYCKOM IIOJIHOTO KOMIUIEKTa
JIOKYMEHTAIUH, JOCTATOYHOM JJIsl TOTO, YTOOBI pa3paboTKa Moriia ObITh TPOAOKEHA IPYTrol KOMaH 101
pa3pabOTUUKOB.

[TonoxuTenpHble CTOPOHBI IPUMEHEHUS KACKAJHOTO MOIX0/1a 3aKI0YAI0TCA B CIEAYIOIIEM: Ha
KXKI0M dTare GopMupyeTcs 3aKOHUESHHBI HA0OP MPOSKTHOW JOKYMEHTAITUH, OTBEYAIOIIN I
KPUTEPUSIM MOJHOTHI U COIVIACOBAHHOCTH; BBIIIOJIHAEMBIE B JIOTUYHOM MTOCJIEI0BATEIbHOCTH 3TAIIbI
paboT MO3BOJIAIOT IJIAHUPOBATH CPOKH 3aBEPILICHHS BCeX pabOT U COOTBETCTBYIOIIHNE 3aTPATHI.

Puc 1.1. Kackaanas cxema pa3zpadotku 110

Kackaanplii mo1xoa Xopomo 3apekoMeH1oBal ceds mpu noctpoennu U C, 11t KOTOPBIX B CaMOM
Hayaje pa3padOTKH MOXKHO JOCTATOYHO TOYHO M MOJTHO cHOpMyIHpOBaTh Bce TpeOOBaHUA, C TEM,
YTOOBI MPEIOCTaBUTH pa3paboTUYMKaM CBOOOAY peain30BaTh WX KaK MOXHO JIydllle ¢ TeXHHYECKOU
TOYKH 3peHHUsA. B 3Ty KaTeropuio momagarloT CIIOKHBIE PACUYETHBIE CHUCTEMBI, CUCTEMBl PEaTbHOTO
BpEMEHM U Jpyrue mnojaoOHble 3amaud. OpHAKO B IMPOLIECCE HCIOJIB30BAHMUS 3TOrO IMOAXO0]a
OOHapYKUIICA PSIJl €r0 HEJIOCTATKOB, BEI3BAHHBIX MPEXKE BCErO TEM, UTO PEaJIbHBIN MPOLecC CO3/1aHus
[1O HuKorjga TMOJHOCTHIO HE YKJIAABIBAJICA B TaKyl JKECTKyr cxemy. B mpormecce cozmanus 10
MOCTOSIHHO BO3HHUKaJa OTPEOHOCTD B
BO3BpaTe K MPEAbLAYIIMM 3TallaM M YTOYHEHMHM WJIM NEpPEeCMOTpe paHee MPUHATHIX pemieHui. B
pesyibTare peanbHbli npornecc cozaanus [10 npunuman ciaenyromuii Bux (puc. 1.2):

Puc. 1.2. PeanbHblil ipouecc pazpadbotku 110 1o kackagHoOM cxeme

OCHOBHBIM HEJIOCTATKOM KaCKaJHOTO IOAXOJa SBIIAETCS CYIIECTBEHHOE 3ala3/IbIBaHHE C
MOJIyueHUEM pe3yabTaToB. CoOIVlacOBaHME PE3yNbTATOB C IOJIB30BATEISIMU MPOU3BOAMUTCA TOJIBKO B
TOYKaX, JIAHUPYEMbIX MOCIIE 3aBEpIIEHUs KaKI0ro 3Tana padot, TpedoBanus k C "3amoposxeHs" B
BUJIC TEXHUYECKOTO 33/1aHUs Ha BCE BpeMs ee co3aHus. TakuM oOpa3oM, MOIb30BaTEId MOTYT BHECTH
CBOM 3aMe4aHMs TOJIbKO IOCJIE TOro, Kak paboTa HaJ| cucTeMoi Oy/IeT MOJIHOCThIO 3aBepileHa. B ciyyae
HETOYHOTO U3JI0KEeHUsI TPeOOBAHNH MIIM MX U3MEHEHHS B TEUEHHUE JITMTENbHOTO neproaa cozaanus 110,
NOJIb30BATENM IOJYy4YalOT CUCTEMY, HE YJOBJETBOPSIOIIYI0 MX NOTpeOHOCTsIM. Mogenn (kak
(GyHKUMOHANBHBIE, TaK ¥ MH(OPMAIMOHHBIE) ABTOMAaTH3UPYEeMOTO OOBEKTa MOTYT YCTapeTh
OIHOBPEMEHHO C UX YTBEP)KICHUEM.

Jnist ipeo1oNieHHst TepeYrCIeHHBIX MTPpobieM Oblia mpeaoxkena cnupanbhas mozaens XKL (puc.
1.3), nenarormasi yrmop Ha HavaiubHble dTambl JKL[: ananu3 m mpoektupoBanue. Ha sTmx srtamax
pean3yeMoCTh TEXHMUECKUX PEIICHUN IPOBEPSETCsS MyTEM CO3JaHMs NMpOoTOTUNOB. Kakaplii BUTOK



CIHMpAJId COOTBETCTBYET coO3/laHUI0 ¢parMeHTta wium Bepcud 11O, Ha HEM YTOUHSIOTCS LT U
XapaKTEPUCTUKHU IPOEKTa, OMPEAESIeTCS €ro KauecTBO U IJIAHUPYIOTCS pabOThl CIAEAYIOIIEro BUTKA
cnupany. Takum o0pa3oM, yriayOusioTcs U MOCIe0BaTEIbHO KOHKPETU3UPYIOTCS IETAIN MTPOEKTa, U B
pe3yibTare BeIOMpaeTcs 000CHOBAHHBIM BapUaHT, KOTOPBIN TOBOJUTCA J0 pealn3aliu.

PazpaboTtka utepanusiMu OTpaxxaeT 0ObEKTUBHO CYIIECTBYIOIIUIN CIIUPATIBHBIN UK CO3/1aHUS
cucreMsbl. HenonHoe 3aBepieHue padoT Ha KaX10M 3Tarle 03BOJIeT NEePEeXOAUTh Ha eIyl i JTarl,
HE JIOXKHJIASCh MOJHOTO 3aBeplIeHus: paboThl Ha TekymieM. Ilpu urepatuBHOM crocobe pa3paboTKu
HEJIOCTAIOUIYI0 paboTy MOXKHO OyZET BBINOJIHUTh HA CIeAyoLel urepauuu. ['naBHas ke 3agada — Kak
MOXKHO OBICTpee TOKa3aThb II0JIb30BaTENIsIM CHCTEMBbI PabOTOCHOCOOHBIA MPOAYKT, TEM CaMbIM
aKTUBU3UPYsI IPOLIECC YTOUHEHUS U JONIOJHEHUS TpeOOBaHUIA.

OcHoBHas mpobiieMa CUPaIbHOrO IUKJIA — ONpE/IeICHNEe MOMEHTA Mepexoa Ha CIeAYIOIni
stan. Jlns ee pemieHuss HEoOXOOUMMO BBECTH BpPEMEHHbIE OTrpaHMYEHHs Ha KaXIbli W3 3TaroB
KU3HEHHOro 1ukia. [lepexon ocyuiecTBisieTcs B COOTBETCTBMM C IIJIAaHOM, AK€ €CJIM HE BCS
3alUlaHUpOBaHHas paboTa 3akoH4yeHa. IlmaH cocTaBiseTcss Ha OCHOBE CTaTUCTHUYECKUX JIAHHBIX,
MOJIyYEHHBIX B IPEIBIIYIIUX IPOEKTaX, U JUYHOTO OIbITa pa3paboTYUKOB.

Puc 1.3. CnupansHas mozaens XK1

Oouwgue mpebdosanus K memooonozuu u mexnonozuu npoekmuposanus HC

Mertoponoruu, TEXHOJIOTMU U HHCTpYMEHTallbHbIe cpeacTBa npoektupoBanus (CASE-cpencrsa)
COCTaBJISIIOT OCHOBY IpoekTa 1060l IC. MeTtononorus peaausyercs 4epe3 KOHKPETHbIE TEXHOJIOTUHU U
MOIJICPKUBAIOIIUE UX CTAHAPTHL, METOIUKU U UHCTPYMEHTAILHBIE CPEJICTBA, KOTOPHIE 00ECTIeYnBAIOT
BbINOJHEeHe nporeccon XKII.
TexHos0rNs MPOEKTUPOBAHMSI ONIPEIENSIETCA KAK COBOKYITHOCTD TPEX COCTaBIISIOLINX:
(] moaroBoil mpoueaypsl, ONpeIesionied Nocae10BaTeIbHOCTh TEXHOJOTHYECKUX Olepaluii
npoekTupoBanus (puc. 1.4);

1. KPUTEPHUEB U MTPABUJI, UCIOJIb3YEMBIX JUUISl OLIECHKH PE3YJIbTATOB BBIOJIHEHUS
TEXHOJIOTMYECKUX OIepalui;
2. HOTauMi (TpauYEeCKUX U TEKCTOBBIX CPE/ICTB), UCTIOIb3YEMbIX JUISI OIIUCAHUS

MPOEKTUPYEMOM CUCTEMBI.




Puc. 1.4. [IpeacraBiieHre TEXHOJIOTUYECKOMN Oonepaiy MpOESKTUPOBAHUS

TexHosornueckue MHCTPYKIMH, COCTABIIAIOIINE OCHOBHOE COJEPKAHUE TEXHOJOTUH, JIOJKHBI
COCTOSITh M3 OIMCAHUS MOCJIEI0BATEILHOCTY TEXHOJIOTMUECKUX ONEPaluid, YCIOBUMN, B 3aBUCUMOCTH OT
KOTOPBIX BBINOJIHSETCS Ta WK UHAs ONlEepalysl, U ONMCAHUN CaMHX Olepanuil.

Texnonorus npoexkTupoBanusi, pazpaboTku u corpoBoxaeHus WC nomkHa yIOBIETBOPATH
CJICAYIOUIMM OOIIMM TPpeOOBaHUSIM:

1. TEXHOJIOTHS JOJDKHA noaaepxuBath nonHsii XKL [10;

2. TEXHOJIOTHS JI0JDKHA 00eCTIeYnBaTh TAPAaHTHPOBAHHOE JOCTHKCHHE TIEIICH
paspabotku MIC ¢ 3a1aHHBIM KQa4€CTBOM U B YCTAHOBJICHHOE BPEMSI;

3. TEXHOJIOTUSI JOJDKHA O00€CreurnBaTh BO3MOXKHOCTH BBIIIOJHEHHUS KPYIHBIX

IPOEKTOB B BUJIE MTOJICUCTEM (T.€. BO3MOXKHOCTh JEKOMIIO3UIIMU ITPOEKTa HA COCTABHbBIC YaCTH,
pa3pabaThiBaeMble TPyNIaMU HCIOIHUTENICH OrPaHMYCHHOW YHUCICHHOCTU C TOCIEAYIOIIeH
UHTerpanueil cocraBHbIX 4acrteil). OnbIT pa3paboTku KpynHbix MC mnokasslBaeT, yTo JUis
NOBBIIEHUS A(PPEKTUBHOCTH pPabOT HEOOXOAMMO pazOUTh NPOEKT Ha OTAEIbHBIE CI1a00
CBSI3aHHBbIE 10 JAaHHBIM M (QYHKIMAM MOACHUCTeMbl. Peanu3anus MOJICUCTEM JIOJDKHA
BBIMOJIHATHCS OTJENbHBIMU Tpynnamu crneuuanuctoB. [Ipm sToM HeoOXxomnMo obecneuuThb
KOOPJIMHAIIMIO BEJECHUs OOILEro MpoeKkTa M HCKIIOUUTh NyOJUMpOBaHHE pPE3yJbTaTOB padoT
K10 MPOEKTHOW TPYIIIbI, KOTOPOE MOXET BO3HUKHYTh B CHIIy HAJMUUS OOIIMX JNAaHHBIX U
byHKIM;

4. TEXHOJIOTUSl JOJDKHAa oOecreuuBaTb BO3MOYKHOCTh BEAEGHHUS paboT 1o
IPOEKTHUPOBAHUIO OTAEIbHBIX MOJACHCTEM HEOOJbIIMMHU rpynnamu (3-7 yesoBek). ITo
00yCIIOBJIEHO MPUHIIUIIAMHU YIIPABISIEMOCTH KOJUIEKTHBA U MOBBIILIEHUS TPOU3BOIUTEILHOCTH 32
CYeT MUHMMMU3ALUU YHCIIa BHEIIHUX CBSI3EH;

5. TEXHOJIOTUSl  JIOJDKHA  oOecrieyrBaThb MHUHUMAJIbHOE BpEMsl  IMOIY4YECHMUS
paborocnocobnoit C. Peus uner He o cpokax rotoBHocTd Beer MC, a 0 cpokax peanuzanuu
oTnenbHbIX noacucreM. Peanmuzanusa MC B 1enomM B KOPOTKHE CPOKM MOXKET MOTpeOOBATH
IpUBJIeUEHHs OOJIBIIOrO YKcia pa3padOTUUKOB, IPH 3TOM IPPEKT MOXKET 0Ka3aThCs HUXKE, YeEM
opu peanu3alud B 0ojiee KOPOTKHE CpPOKM OTHEIbHBIX IOJCUCTEM MEHBIIUM YHCIOM
pa3paboTurkoB. [IpakTHka MOKa3bIBaeT, 4TO JaXe MPHU HAJIWYUU MOJHOCTHIO 3aBEPIIEHHOTO
MIPOEKTa, BHEAPEHUE UJIET MOCIIEI0BATENBHO 0 OT/IEIbHBIM IOJICUCTEMAM;

1. TEXHOJIOTUSl  JOJDKHA  IpelyCMaTpuBaTbh  BO3MOXKHOCTb  YIIPaBJICHHUS
KOH(Urypauue NpoeKTa, BEJEHUS BEPCUI MPOEKTa M €ro COCTAaBIISIIOIIMX, BO3MOXHOCTh
ABTOMATUYECKOTO BBIIYCKA IPOEKTHOM IOKYMEHTAallUW M CHHXPOHU3ALMIO €€ BEPCUU C
BEPCHUSIMU NIPOEKTA;

2. TEXHOJIOTHS JOJKHA 00ecreuynBaTh HE3aBUCHUMOCTD BBIMOIHAEMBIX MPOEKTHBIX
pemienuit ot cpenctB peanuzauun WC (cuctem ynpasnenuss 6azamu jgaHHbix (CYBJ),
OIEPALMOHHBIX CUCTEM, A3BIKOB U CUCTEM IIPOTrPAMMUPOBAHMS);

3. TEXHOJIOTHS JIOJDKHA OBITh TMOAJEpKaHa KOMIUIEKCOM cormacoBaHHbix CASE-
CpeACTB, 00eCTIeYNBAIOIINX aBTOMATH3AIMIO ITPOLIECCOB, BHIOIHAEMbIX Ha Beex craausax XKL
IMopsiioK BbINOJIHEHHS JIA00PATOPHOI PadoThI:

4. Cobpath npeaBapuTenbHyo HHPOPMALIHIO 00 HCCIeTyeMOM MPETPHUSITHH.
3. CdopmynupoBaTh BHICHHUE BHITOTHEHUS TPOCKTA M TPAHUIIBI POEKTA.
6. CocTtaBUTh 0T4ET 00 00CIIEIOBAHUM.

JlabopaTopnasi paGora Nel3. PaccmoTpeHne nakeTHOH JOKYMEHTAllUM 10 MH(OPMAaIMOHHO-
JIOTUYeCKOoi Moe1d HHPOPMALMOHHOM CHCTEMBI.

eab padoTbl: PaccMOTpeTh NPOEKTHYIO JOKYMEHTAIUIO.

Kpartkue TeopeTnueckue cBeieHUs

PeanbHOoe nmpuMeHeHHe 000N TEXHOJOTUHU MPOEKTUPOBAHMS, Pa3padOTKH U COMPOBOXKICHUS
NC B KOHKPETHON OpPraHM3AIMKA U KOHKPETHOM MPOEKTE HEBO3MOXKHO 0€3 BEIPaOOTKH psifia CTAaHAAPTOB



(mpaBuJI, COrJallIEeHH), KOTOpPbIE IOJKHBI COONIOJATbCS BCEMH Y4YacTHHKaMu mpoekra. K Takum
CTaHJapTaM OTHOCSTCS CIEYIOLIHE:

7. CTaHAApT MPOCKTUPOBAHUS;
8. cTanaapT opOpMIICHHS MPOSKTHON JOKYMEHTAIIH;
9. CTaHJapT MOJIb30BaTENILCKOT0 HHTEepdeiica.
Cmanoapm npoeKkmupo8anus 001)4ceH YCmaHaea1ueams:
1. HaOOp HEOOXOANMBIX MOJIETIEH (quarpaMm) Ha Kaxa0M CcTaluu
MIPOEKTUPOBAHUS U CTENICHb UX JIeTaIU3al1H;
2. npaBuia (PUKCAIMHM MPOCKTHBIX PELICHWH Ha AMarpammax, B TOM YHCIIE:

IpaBWJia UMEHOBaHUS OOBEKTOB (BKJIIOYas COTJAIIEHUs 0 TEPMHHOJIOTHH), HabOp
aTpuOyTOB Il BCEX OOBEKTOB W MPaBHJIa UX 3aMOTHEHUSI HA KaXKJIOM CTaauu, MpaBuiia
odopmIIeHHs TUarpamm, BKIo4as TpeOoBaHus K hopMe U pazMepaM 0ObEKTOB, U T. [I.;

3. TpeOoBaHUST K KOH(UTYpaIMu padoYuX MECT pa3padOTYMKOB, BKIHOYAS
HACTPOMKHU omepanoHHoi cuctemsbl, HacTpoiiku CASE-cpencTts, o0mue HacTpoilku
IPOEKTa U T. 11.;

4. MEXaHHU3M 00ecIeYeHHsI COBMECTHOM paboThl HAJl IPOEKTOM, B TOM YHCIIE:
MpaBujIa HHTETPAllUU MTOJACUCTEM MPOEKTA, MIPaBUiIa MOIIEPKAHUS TTPOEKTA
10.  oxMHAKOBOM /Ji BceX pa3pabOTUYUKOB COCTOSHUHU (PETIaMEeHT O0OMEeHA MPOESKTHOU

uH(popManel, MexaHu3M (puxcanuu oommx o0BEKTOB U T.[.), PaBUjia MPOBEPKU MPOEKTHBIX
pelIeHU Ha HETPOTUBOPEYMBOCTD U T. [I.
Cmanoapm ogpopmnenus npoeKmHuoi 00OKyMeHmauyuu 00191CeH YCmaHasaueamy:

1. KOMILUIEKTHOCTh, COCTaB M CTPYKTYPY JOKYMEHTAIIMH HA KXKJOU CTa UK
HNPOEKTUPOBAHMN;

2. TpeOOBaHUs K ¢ OPOpPMIICHHIO (BKITIOYast TPEOOBaHUS K COACPIKAHUIO Pa3/IeIioB,
MO/Ipa3/iesioB, MyHKTOB, TAOIUIL U T.11.),

3. MpaBUJIa MOJATOTOBKU, PACCMOTPEHUS, COTJIACOBAHUS U YTBEPIKICHHS
JOKYMCHTAIIMU C YKa3aHUEM IMPCACIIbHBIX CPOKOB JJIA Kaﬁ(ﬂOﬁ CTaauu,

4. TpeOOBaHUs K HACTPOITKE U3aTEIbCKON CHCTEMBI, HCIIOJIb3yeMOM B KauecTBe
BCTPOCHHOT'O CPpCACTBA ITIOATOTOBKU JOKYMCHTAIIUU;

5. TpeboBanus k HacTpoiike CASE-cpencTs ans obecredeHust MoArOTOBKH

JOKYMCHTAIIMU B COOTBETCTBUU C YCTAHOBJICHHBIMHA TpC60BaHI/I$IMI/I.
Cmanoapm unmepgeiica nonv3zoeamens 001)4#CeH yCMAHAGAUBAMb:

1. npaBwiia 0pOpMIIEHUS SKpaHOB (IIpUTHI U LIBETOBAs MAJIUTPA), COCTaB U
pacIoI0KEHUE OKOH U 2JIEMEHTOB YIIPaBJICHMUS,
2. IIpaBWJIa UCIIOJB30BaHUs KJIaBUATYPhl U MBILIN;
3. npaBuiIa 0pOpMIICHHS TEKCTOB OMOIIY;
4. NepeyeHb CTaHIaPTHBIX COOOIIEHUH;
5. npaBuia 00pabOTKH peakluu MOIb30BaTEs.
IMopsiioK BbINOJIHEHHS JIA00PATOPHOI PadoThI:
6. [TonyunTs crnenyromue gJaHHbIE:
1. Kpatkas undopmanus o KoMrnanuu (MpoQuiib KIUEHTA).
2. Ienun npoekra.
3. [TonpazneneHus U MOIB30BATENN CUCTEMBI.
7. Ha ocnoBe npeasaputensHoit HHGOpMauu chopMUpoBaTh U COrJIaCOBATH C
3aKa34MKOM 0011ee MPEeCTaBIEHUE O TPOEKTE.
8. OdopmuTh pe3ynbTaThl B BHI€ OTAEIBHOTO JOKYMEHTa — OT4eTa 00
00cIIeI0BaHUH.

JlaGoparopuas padora Nel4. Opranuszauusi NpOeKTHPOBAHUA NHPOPMALMOHHBIX CUCTEM.

Iesab: 03HAKOMHUTBCS C dTamaMu pa3pabOTKH (PYHKIMOHAIBHONW MOJENU CHCTEMBI, aHAIN30M
HNCXOJHBIX JAaHHBIX IJIA MIPOCKTUPOBAHUA.

Kparkue Teopernyeckue cBeaeHus

QDynkyuonanvruan memoouka IDEF0



Metononoruto IDEFO MOXHO cunMTaTh CIEAYIOLIMM S3TalOM Pa3BUTHS XOPOILIO H3BECTHOIO
rpadgudeckoro s3bpika omucaHus (GyHkmuoHaNbHBIX cucteM SADT (Structured Analysis and Design
Teqnique). Ucropuueckn IDEF0 kak crannmapt Obut pazpaboran B 1981 romy B pamkax oOmmpHON
MpOrpaMMbl aBTOMATHU3AIMM MPOMBIIIICHHBIX MPEeaNpHUsATHH, KoTopas Hocuia obo3HaueHue ICAM
(Integrated Computer Aided Manufacturing). CemeiictBo crangaproB IDEF ynacnemoBamo cBoe
ob6o3HaueHnue ot HazBanwus 3Toi mporpamMmbl (IDEF=Icam DEFinition), u mocneaHss ero penakius Oblia
BhINyIieHa B aekadpe 1993 roga Hanmonansueim MuacTHTYTOM 10 Cranaaptam u Texnonorusim CIIA
(NIST).

[enpt0 METOAMKH SIBIISICTCS MOCTPOEHHE (DYHKIIMOHAIBHOW CXEMBI MCCIEAYeMOH CHUCTEMBI,
OMMCHIBAIOILIECH Bce HEOOXOAUMBIE MPOLECCHl C TOYHOCTHbIO, JOCTAaTOYHOM JJIs OJHO3HAYHOTO
MOJICIIUPOBAHUS IEATETLHOCTH CUCTEMBI.

1. OCHOBE METOJIOJIOTUH JIEXKAT YEThIPE OCHOBHBIX MOHATHUS: ()YHKIIMOHATBHBIN
010K, nHTEp(ericHas ayra, JeKOMITO3UIIUS, TIIOCCAPHIA.

OyHKIMOHATBHBIN 0510K (Activity Box) mpencraBiseT co00if HEKOTOPYIO KOHKPETHYIO (hYHKYUIO
B pamMKax paccmarpuBaemoil cuctembl. Ilo TpeGoBaHHMsIM CTaHgapTa Ha3BaHUE KaXKIOTO
GyHKIIMOHATIBHOTO OJI0Ka JOKHO OBITH CHOPMYIHPOBAHO B TJIArOJIHHOM HAKJIOHEHUH (HAmpUMeEp,
"mpou3BoauTh yciyru'"). Ha muarpamMve (yHKIMOHATBHBIA OJOK M300pakaeTcsi MPSMOYTOJIbHUKOM
(puc. 2.1). Kaxnas u3 yetsipex cTOpoH (yHKIIMOHATIHHOTO OJI0KAa HMEET CBOE OIpe/IeJICHHOE 3HaYCHHUE
(poJib), pu 3TOM:

1. BepxHssa cTropoHa uMeeT 3HaueHue "Ympasienue" (Control);

2. neBas cropona umeet 3Hauenue "Bxoa" (Input);

3. mpaBas cropoHa umeet 3HaueHue "Beixog" (Output);

4. HWKHSSA cTOpoHa uMeeT 3HaueHue "Mexanm3m" (Mechanism).

Puc. 2.1. ®yHKIIMOHAIBHBIN OJIOK

Wntepdeiicnas nyra (Arrow) oToOpaskaeT >J€MEHT CHUCTeMbI, KOTOpbIH oOpabaTbiBaeTcs
(GYHKIIMOHAJIbHBIM OJIOKOM WJIM OKa3blBa€T MHOE BIUSHUE HA ()YHKyuro, TPEACTABICHHYIO JTAHHBIM
byHKLIMOHATBHBIM O10KOM. MIHTEpdeiicHbIe Jyru YacTo Ha3bIBAIOT MOTOKAMU MJIH CTPEIKAMH.

1. MOMOIIbI0 UHTEP(HENCHBIX AYT OTOOpaXaroT pa3inyHble OOBEKTHI, B TOU
WJIN MHOW CTENEHM ONPEACISAIOIINE MPOLECCH], NPOUCXOAALIUE B cucTeMe. Takumu
00BEKTaMU MOTYT OBbITh AJIEMEHTHI PEealbHOTO MHUpa (IeTajad, BaroHbl, COTPYIHUKH U
T.J1.) WM TOTOKH JIaHHBIX U MH(OpMaIUK (JOKYMEHTBI, JaHHbIe, MHCTPYKIUH U T.11.).

B 3aBucHMOCTH OT TOro, K Kakoid M3 CTOPOH (YHKIMOHAIBHOrO OJIQKAa MOJXOIUT JaHHAas
uHTepdeiicHas ayra, OHa HOCUT Ha3BaHHe "BXosmiei”, "ucxoasamen" unu "ynpasistomei".

HeoOxpnuMo oTMeTHUTh, 4TO 000N (QPYHKIMOHAIBHBIA OJIOK 1O TpeOOBaHMSIM CTaHAapTa
JIOJDKEH UMETh, 10 KpaiiHel Mepe, 0JJHY yIpaBISIOUIYI0 HHTEPPEHCHYIO AYTY U OJIHY UCXOAALIYI0. DTO
U TOHSATHO —| KaXAbIH Mpolecc AOKEH MPOMCXOAUTh MO KAaKUM-TO IMpaBwiaM (0ToOpaskaeMbIM
YIpaBJIAONICH AYroil) M JOJUKEH BbIIaBaTh HEKOTOPBIM pe3ynbTaT (BBIXOIINAs JAyra), MHa4ye €ero
paccMOTpEHHE HE UMEET HUKAKOTO CMBICTIA.

OO0s3arenbHOC HAIMYME YHPABISIOMNX HHTEPPEHCHBIX IOyr SBISETCS OJHUM M3 TJIABHBIX
otimunii ctagaapra IDEFO ot apyrux metononoruii kimaccop DFD (Data Flow Diagram) u WFD (Work
Flow Diagram).

Hexommnosunus (Decomposition) siBisiercsi ocHOBHBIM ToHsiTHEM cTaHAapta IDEFO. Tlpuamun
JCKOMITO3UIIMY TPUMEHSETCS] IPU pa30MEeHUN CIIOKHOTO Tpoliecca Ha COCTABISIOUINE €Tr0 @yHKyuu.
[Tpu 3TOM ypOBEHb JeTaau3aly Ipolecca OnpeaeseTcsi HENOCPEACTBEHHO pa3paboTYMKOM MOJIEIH.




JlexoMno3unys NO3BOJIAET MOCTENEHHO U CTPYKTYPUPOBAHO MPEACTABIATh MOJENb CUCTEMBI B
BUJIE UEPAPXUYECKON CTPYKTYphI OTAEIBHBIX IHAarPaMM, UTO JEJIAET €€ MEHEE NIEPErpyKEHHOM U JIETKO
YCBaMBAEMOI.

[Tocnenaum u3 noustuii IDEFO siBnsiercs rioccapuii (Glossary). s kaxaoro u3 3JIeMEHTOB
IDEF0 — nuarpamm, ¢pyHKIHOHAJIBHBIX OJIOKOB, MHTEP(EUCHBIX IYr — CYIIECTBYIOIIUN CTaHAAPT
HOJpa3yMeBaeT CO3JaHue U MOAJEepKAHNE HaOOpa COOTBETCTBYIOIIMX OINpe/IeIeHUH, KIIOUEBbIX CIIOB,
MIOBECTBOBATENBHBIX M3J0KEHUN U T.1., KOTOPbIE XapaKTEepU3YyIOT O00BEKT, 0TOOpaKEHHBIH TaHHBIM
3JIEMEHTOM. DTOT HaOOP Ha3bIBACTCA INIOCCAPUEM U SIBJIAETCS ONMCAHUEM CYLTHOCTH JaHHOTO 3JIEMEHTA.
['moccapuii TapMOHHWYHO JIOTIOJNIHSAET HArJSAHBIA TpaduuecKuil s3bIK, CHa0Xas JuarpamMmbl
HEOOXOAMMOM TONOJHUTEILHON HH(GOPMAITUEH.

Monens IDEF0 Bcerna HaunHaeTcsl ¢ IPEACTABICHNS CUCTEMbI KaK €IMHOr0 LEJI0ro — OAHOI0
(GyHKLMOHAIBHOIO OJOKa ¢ UHTep(QEeHCHBIMM  JIyraMH, HIPOCTUPAIOIIUMUCS 32  Mpenenbl
paccmaTpuBaemMoii obnactu. Takas auarpamMmma ¢ OJHMM (YHKIMOHAJTBHBIM OJOKOM Ha3bIBaeTCs
KOHTEKCTHOW JarpamMMOHu.

1. MHOSICHUTEIHLHOM TEKCTE K KOHTEKCTHOM AauarpaMme J0JI’KHaA OBITH YKa3aHa LCJib
(Purpose) mocTpoeHust JuarpaMMbl B BUJIE KPATKOTO OMUCAHKs U 3aQUKCHPOBAaHA TOYKA 3PCHUSI
(Viewpoint).

Omnpenenenue u Gopmanuzanus uenu paspadorku IDEFO-monenu sBnsieTcs KpaiiHe BaKHBIM
MOMEHTOM. PaKTUYECKH LIeb ONPEAEsieT COOTBETCTBYIOIIME O0IACTU B HUCCIENIyEMON cUCTEME, Ha
KOTOPBIX HE00X0IUMO (POKYCHPOBATHCS B IEPBYIO OUYEPE/Ib.

Touka 3peHus onpezenseT OCHOBHOE HAalPaBICHUE Pa3BUTHS MOJEIN U YPOBEHb HEOOX0IMMOM
neranuzanuy. Yetkoe GUKCUpOBaHME TOUKHM 3PEHUS MO3BOJIET pa3rpy3UTh MOJEINb, OTKA3aBUIMCh OT
JeTalM3allud U UCCIIEIOBAaHUS OTAEIbHBIX 3JIEMEHTOB, HE SIBISIFOIIMXCS HEOOXOAMMBIMHU, UCXOIS U3
BbIOPAHHOW TOYKH 3peHUs Ha cucreMy. IIpaBuibHBIM BEIOOp TOUKH 3pEHMsI CYLIECTBEHHO COKpAIaeT
BpPEMEHHBIE 3aTPAThI HA IOCTPOEHHE KOHEYHON MOJIEIH.

Beinenenue noonpoyeccos. B mponecce 1eKOMNO3UINN (PYHKIIMOHAIBHBIA OJOK, KOTOpPBIA B
KOHTEKCTHOW JuarpaMMe OTOOpa)kaeT CUCTEMY KakK €IMHOE IIeJIoe, MOJBEpraeTcsl JAeTalu3allid Ha
npyroii nuarpamme. [lomyuuBiuasicss JuarpaMma BTOPOTO YPOBHS COIEPKUT (PYHKIIMOHATIbHBIE OJIOKH,
OTOOpaXarolue TJIaBHbIE TOA(PYHKIIMU (PYHKIIMOHAIBHOTO OJIOKA KOHTEKCTHOW JMarpamMMmbl, M
Ha3bIBaeTcs fouyepHer (Child Diagram) mo oTHomIeHUIO K HeMy (KaXKIbli U3 (PyHKIIMOHAIBHBIX OJIOKOB,
NPUHAJUISKAIINX JOYepHEH TuarpaMMe, COOTBETCTBEHHO Ha3biBaeTcs AouepHuM OsokoM — Child Box).
B cBoro ouepenb, (yHKIMOHAIBHBIA ONOK — NPEJOK HAa3bIBAETCS POAUTENIBCKUM OJIOKOM TIO
OTHOLIEHMIO K jaoyepHed nuarpamme (Parent Box), a amarpamma, Kk KOTOpPOH OH NPUHAAIEKHUT —
poautenbckoit quarpammoit (Parent Diagram). Kaknast u3 noadyHkuuid 1ouepHei 1uarpaMMbl MOXKET
ObITh Jajiee JeTalu3upoBaHa IyTeM AaHAJOTMYHOM JEKOMIIO3MIIMHM COOTBETCTBYIOLIETO €M
(GyHKUMOHANBHOrO Oyloka. B KaxaoMm ciydae JeKOMIIO3UIMM (YHKLIMOHAIBHOTO OJloKa Bce
uHTep(delcHbIe TyTH, BXOJAIINE B TAHHBIA OJIOK UM UCXOASIIUE U3 HEro, PUKCUPYIOTCS Ha JOUepHeH
auarpamme. OTUM JOCTUTraeTcs CTpYKTypHas LenoctHocTs IDEFO— monenu.

WNnorna otnenbHble MHTEpQEHCHBIE YT BBICHIETO YPOBHS HE MMEET CMBICIA MPOJOJIKATh
paccMaTpuBaTh Ha JAMarpaMMax HUKHETO YpPOBHS, WJIM HAO00OPOT — OTAEIbHBIE IYT'M HHUXKHETO
OoTpakaTb Ha JuarpamMmax 0oJjiee BBICOKMX YPOBHEH — 3TO Oy/AeT TOJBbKO MEeperpyXkarb JuarpaMMbl U
JeNnaTh WX CIOXKHBIMH sl BocmpusTus. Jlns pemieHus monoOHBIX 3amad B cranmapre [DEF0
MPETYCMOTPEHO MOHATHE TyHHenupoBanus. O6o3Hauenune "ryHHenss" (Arrow Tunnel) B Bume nByX
KPYTJIBIX CKOOOK BOKpPYT Hayajia nHTep(eicHol 1yru 0003HavaeT, uTo 3Ta iyra He Obljia yHaclIeI0BaHa
OoT GYHKIIMOHATBLHOTO POJUTEIHCKOTO OJI0KA U MOsSBWIACH (M3 "TyHHENS'") TOIBKO HA ATOM AHarpaMmme.
B cBolo ouepenp, Takoe ke 0003HaAu€HHME BOKPYr KOHIA (CTpenKu) HHTEepQeicHOW 1Iyra B
HEINOCPEJICTBEHHOM OJIM3U OT OJ10Ka—TIpUEMHHUKA 03HAYAET TOT (PAKT, YTO B JOUEPHEH 110 OTHOILIEHUIO K
3TOMYy OJIOKY JuarpaMme 3Ta ayra oToOpakaThCsl M paccMaTpuBaThesl He Oyner. Yamne Bcero ObIBaer,
YTO OT/AEIbHBIE OOBEKTHl M COOTBETCTBYIOIIME MM HHTEpQEiCHblE AYrM HE paccMaTpUBAIOTCA Ha
HEKOTOPBIX NPOMEKYTOUHBIX YPOBHSIX MEPAPXHMM, — B TAKOM CIIy4ae OHM CHaudaia "MOrpy>KaroTcs B
TYHHENb'", @ 3aTeM MPU HEOOXOAMMOCTH ""BO3BPAIIAIOTCS M3 TYHHEINS "

O6b1uno IDEFO-Monenu HecyT B cebe CIIOKHYIO U KOHIEHTPHUPOBAHHYIO WH(POPMAIIHIO, U IS
TOTO, YTOOBI OTPAHUYUThH UX MEPErPYKEHHOCTh U CHENaTh yI1000UYUTAEMBIMH, B CTAHAAPTE MPUHATHI
COOTBETCTBYIOILIME OTPAHUUEHUS CII0KHOCTH.



PexomeHyeTcst IpeCTaBIsATh HA TUarpaMMe OT TPeX J10 MIeCTH (PYHKIIMOHATBHBIX OJIOKOB, TIPU
9TOM KOJHMYECTBO MOAXOAAIIMX K OJHOMY (YHKIMOHAJIBbHOMY OJOKY (BBIXOISIIUX W3 OJHOTO
¢dyHKIMOHATBHOTO 0710Ka) MHTEP(EHCHBIX IYT MpeanoaaracTcs He 0oJee YeThIpex.

Crannapt IDEF0 conepxut Habop Nmporeayp, Mo3BOJSIIONTUX pa3padaThiBaTh U COTJIACOBHIBATH
MOJeNIb  OONBIIOW TPYNIOW JIOJeH, MNPHHAMISKAMX K PasHbIM 00JacTsM JIeATeIbHOCTH
MojenupyemMoi cuctemMbl. OOBIYHO TMpolecc pa3pabOTKU SIBISETCS WTEPATUBHBIM M COCTOUT U3
CJIEYIOIINX YCIOBHBIX 3TAIOB:

Coznanue MoJeny rpynmnoi CrenuanicToB, OTHOCSIIUXCS K pa3InuHbIM cepam AesiTeNbHOCTU
npeanpustus. Ota rpynna B tepmuHax IDEF0 naseiBaercs aBropamu (Authors). Iloctpoenwue
MEpPBOHAYAILHON MOJENTH SABIAETCS JWHAMUYECKHM IPOLIECCOM, B TEYEHHE KOTOPOTO aBTOPHI
OIpaIIMBAIOT KOMIIETEHTHBIX JIMIL O CTPYKTYPE PA3IMUHBIX IIPOLIECCOB, CO3AaBasi MOJIEIH AEATEIIbHOCTH
nospaszzenenuit. [Ipu 3ToM UX HHTEPECYIOT OTBETHI Ha CJIEAYIOIINE BOIPOCHI:

1. Yro nocrymnaer B nojpaszaeneHue "Ha Bxoae"?

2. Kakue ¢pynxyuu v B Kakoii MociieJoBaTeIbHOCTH BBIMOTHIIOTCS B paMKax
nojapaseneHus’?

3. KTo siBsieTcst OTBETCTBEHHBIM 32 BBIMOJIHEHUE KAXKIOU U3 yHKyutl?

4. UeM pyKOBOACTBYETCSI HCIIOJIHUTEIb MIPU BBIMOJHEHUU KaXKI0M U3
Gdynrkyuii?

5. UYro sBisieTcs pe3ysibTaToM paboThl Iopa3aeseHus (Ha BbIxoe)?

6. Ha ocHoBe uMermuxcs NoJ0KeHU, TOKYMEHTOB U Pe3yJIbTaTOB

orpocoB co3aaercs yepHoBuk (Model Draft) moxenu.

PacnpocTpanenue uepHOBUKA JIJIs1 pACCMOTPEHUS, COTJJACOBAaHUN U KOMMEHTAPHUEB.

Ha 3T0if cTanuu mpoucxoaut o0CyKIeHNUEe YePHOBHKA MOJICIH C IMUPOKUM KPYyTroM
KOMIIETEHTHBIX JIKLl. [Ipu 3TOM KaXk/iasd U3 AuarpaMm 4epHOBOM MOJIENIM MMCbMEHHO KPUTUKYETCS U
KOMMEHTHPYETCS, a 3aTEM IIEpeNaeTCs aBTOPY. ABTOpP, B CBOIO 04ePE/lb, TAKKE MUCBMEHHO
COTJIAIIACTCS C KPUTUKON UJIM OTBEPracT €€ C U3JI0KEHUEM JIOTUKU IIPUHATHUS PELICHUs U BHOBb
BO3BpAIlaeT OTKOPPEKTUPOBAHHBINA YEPHOBUK JJIsl JAJIbHEHIIIET0 PAaCCMOTPEHUSL. DTOT LIUKJI
IIPOJIOJIKAETCA 10 TEX I0P, ITOKA aBTOPBI U YUTATENH HE NPUAYT K €IMHOMY MHEHUIO.

OdunuanbHoe YTBEpXKJIEHUE MOJENIU. YTBEPKACHHE COTJIACOBAHHOM MOJAENU MPOUCXOIUT
pykoBouTeneM paboueil Tpynmsl B TOM Cllydae, €clid y aBTOPOB MOJEIHM U YUTaTeNlell OTCYTCTBYIOT
pazHorjacusi MO TOBOAY €€ ajaekBaTHOocTU. OKOHuaTeNbHAas MOJAENb MPEACTaBiIseT Cco0oi
COIJIACOBAHHOE MPE/ICTaBIEHUE O MPEANPUATUN (CUCTEME) C 3aJaHHON TOUYKH 3peHMsl U JUIs 3aaHHON
LETIH.

Harasnnocts rpaguueckoro si3bika IDEFO nenaetr Moniens BrosHe ynTaeMoi

1. JUISL JIML, KOTOpPbIE HE NPUHUMAJIM ydacTUs B IIPOEKTE €€ CO3JaHUs, a TAKKE
a¢heKkTUBHOH Ui MPOBEICHHUS MMOKA30B U Mpe3eHTanuii. B gnanpHeliniem Ha 6a3e MOCTPOSHHON

MOJIEJN MOTYT OBITh OPTaHW30BaHbI HOBBIE MPOEKTHI, HAlIEJIEHHBIE HA POU3BOJICTBO N3MEHEHUN

B MOJICTIH.
IMopsiiok BbINOJIHEHHS JIA00PATOPHOI PadoThI:
1. CoctaButh DFD nuarpamMmmy npeaMeTHO# 001acTu 00CIeyeMOro IpeIpHsITHSL.

JlabopaTopHas padora NelS. @yHKIIHOHAIbHAS METOAMKA MOTOKOB JAHHBIX.

Heab: 03HAKOMUTBCS € ATaaMu pa3padOTKH (YHKIIMOHATHLHOM MOJETU CHUCTEMBI, aHATU30M
UCXOJHBIX JAHHBIX I TMPOCKTHPOBaHHUSA. PaccMoTpeTh 3amuTy HWH(DOPMAIMH TIPU peaTH3aiiu
WH(OPMAIIMOHHBIX TPOLECCOB (BBOJ, BBHIBOI, TMepenava, oOpabOTKa, HAKOIUIGHHWE, XpaHEHHE);
OpraHU3aIMOHHOE obOecrnieueHre WHGOpPMAIMOHHOW Oe3omacHOCTH; 3ammTa WHOOpManuu OT
HECAHKIMOHUPOBAHHOTO JOCTYTIA.

KpaTkue TeopeTnyeckue cBeIeHHS

@YHKYUOHAIbHAA MEMOOUKA NOMOKO8 OAHHBIX

[lenpt0 METOMUKH SIBIIIETCS TIOCTPOCHHUE MOJEIM pacCMaTPUBAeMON CHCTEMBI B BHIC
nuarpamMmbl ToTokoB ganHbIX (Data Flow Diagram — DFD), obecrieunBaroriei mpaBuIbHOE ONMCaHUE
BBIX0/I0B (OTKJIMKA CHCTEMbI B BHJIC JIAHHBIX ) MPH 3aIaHHOM BO3JICHCTBUU Ha BXOJ[ CHCTEMBI (TI01a4e



CUTHAJIOB 4Yepe3 BHEIIHWE WHTepdeiichl). JlmarpaMMbl TOTOKOB [aHHBIX SIBISIOTCS OCHOBHBIM
CPEICTBOM MOJEIMPOBAHUS (DYHKIMOHAIBHBIX TPEOOBAHUI K MPOSKTUPYEMOI CHCTEME.

[Ipu co3manuu guarpaMMbl MOTOKOB JAHHBIX MCHOJB3YIOTCS YETHIPE OCHOBHBIX IOHSATHUS:
MOTOKU JIaHHBIX, Mpouecchl (paboThl) MpeoOpa3oBaHMsI BXOJHBIX MOTOKOB JIAHHBIX B BBIXOJIHBIE,
BHEIIIHUE CYIIIHOCTH, HAKOIIUTEU JAHHBIX (XPAaHUIHINA).

[ToTOKM TaHHBIX SBIAIOTCA a0CTPAKIUSAMU, UCTIOIB3YIOIIUMHUCA JIJI1 MOJICTUPOBAHUS MIepeladn
uHpopManuu (M (PU3NIECKUX KOMIIOHEHT) W3 OJHOW YacTh CHUCTeMbl B Jpyryro. [loTokm Ha
quarpaMmax — M300pa)kaloTCsi HMMEHOBAHHBIMHM — CTpENIKaMM, OpHUEHTAlMsl KOTOPBIX  YKa3bIBaeT
HaTpaBIICHUE JIBIKEHUS HHPOPMAITUH.

Haznauenue nponecca (paboThl) COCTOUT B MPOAYLIUPOBAHUHU BBIXOJHBIX TOTOKOB U3 BXOIHBIX
B COOTBETCTBUHU C JECHCTBHEM, 3aJlaBa€MbIM MMEHEM Iipolecca. Mms mponecca T0KHO copepxkarb
[J1arojl B HEOMpeeJIeHHOM hopMe ¢ MOCIEAYIOIUM JOMOJIHEHUEM (HanpuMep, "MoIyYuTh TOKYMEHThI
o oTrpy3ke npoaykuuu'). Kaxaslii mpoliecc MMeeT YHUKAJIbHBIA HOMEp JUIsl CChUIOK Ha HErO0 BHYTPHU
JUarpaMmbl, KOTOPBIM MOXET HCHOJIb30BaThCS COBMECTHO C HOMEPOM JAMArpaMMbl AJIs MOJTYYECHHS
YHHMKaJIBHOT'O MHJEKCa Mpoliecca BO BCEH MOJIEIH.

Xpanunuiie (HaKOMUTENb) JaHHBIX MO3BOJSET Ha yKa3aHHBIX Y4acTKaX ONpPENENSTh JaHHBIC,
KOTOpBbIE OyIyT COXpaHATHCS B MaMATH MEXIy mpoieccamu. DakTHYeCKHn XpaHWINILE MPECTaBIseT
"cpe3sl" MOTOKOB JaHHBIX BO BpeMeHH. MHpopMalus, KOTOPYIO OHO COJEPIKUT, MOXKET UCTIOTIb30BaThCS
B JI000€ BpeMs MOCJIe €€ MOJIYYCHHs, PU STOM JaHHbIE MOTYT BbIOMpAThCs B JIF0OOM mopsiake. Mms
XPaHWJIUINA JOJHKHO OIMPENENsITh €r0 COAEP)KUMOE U ObITh CYIIECTBUTEIbHBIM.

BHemHssS CyIIHOCTh MPEACTaBIsSeT CO00M MaTepHaTbHBIM OOBEKT BHE KOHTEKCTA CUCTEMBI,
SBIISAIONICHCS MCTOYHUKOM WJIM TNPUEMHUKOM CHCTEMHBIX JaHHBIX. Ee MM OIDKHO coaepxkarhb
CYILIECTBUTENIbHOE, HaTIpuMeD, ""ckiag ToBapoB". [lpennonaraercs, 4To 0OBEKTHI, IPEICTABICHHBIE KaK
BHEIIHHE CYIIIHOCTH, HE JIOJDKHBI Y4acTBOBAaTh HU B KaKOi 00padoTKe.

Kpome ocHOBHBIX a5ieMeHTOB, B coctaB DFD BXondT cioBapu TaHHBIX M MUHUCTIEITU(DUKAIUH.

CrnoBapu JaHHBIX SIBIISIOTCS KaTajJoraMy BCEX 3JIEMEHTOB JAaHHBIX, NpUCYTCTBYIOMUX B DFD,
BKJIFOYAs TPYNIOBBIE U UHAUBUAYATbHBIE MOTOKU JIAHHBIX, XPAHWINILA U TIPOLIECCHI, a TaAKXKE BCE UX
aTpUOYTHI.

Munucnenudukanuu o0pabotku — onucbiBatoT DFD-  mpoueccel HMXKHEro  ypoBHS.
DakTUYeCK MUHHCTICHU(UKAIIMY TIPEAICTABISIOT CO00M alrOpUTMbl OMUCAHUS 3a7a4, BBITOJIHIEMbIX
MIPOIIECCAMK: MHOKECTBO BCEX MUHHCTICIIU(UKAIINI SBISETCS MTOJHON crienuuKanmenid CHCTEMBI.

[Iponecc noctpoenuss DFD HaunHaeTcst ¢ co3iaHusl TaK Ha3bIBA€MON OCHOBHOW AHarpaMMbl
Tuna "3Be3na', Ha KOTOPOM MpEJCTaBlIeH MOJICIUPYEMBI MPOIECC M BCE BHEIIHHUE CYIIHOCTH, C
KOTOPBIMU OH B3aUMOJEICTBYET. B ciydae ci105KHOro OCHOBHOTO MpoOIiecca OH Cpa3y MPEACTABISIETCS B
BUJIC JEKOMITO3HMIIMKM Ha PsAJI B3aUMOJCHCTBYIONIUX MpoIeccoB. KputepusiMu CI0KHOCTH B JIaHHOM
Cllydae SBISAIOTCS: HalW4yue OONBIIOr0 YHWCia BHENIHUX CYIIHOCTeH, MHOTO(YHKIIMOHAIBEHOCTD
CHUCTEMBI, €€ pacClpeeCHHBI XapakTep. BHEIIHWE CYIIHOCTH BBIICIAIOTCS MO OTHOIICHUIO K
OCHOBHOMY Tporieccy. s ux ompeneneHrs HeOOXOAMMO BBIACIUThH MOCTABIIUKOB M MOTpeOUTENeH
OCHOBHOTO IpoIiecca, T.€. BCE 00BEKThI, KOTOPbIE B3aUMOAEUCTBYIOT C OCHOBHBIM MpolieccoM. Ha sTom
JTare ONMMCaHUE B3aMMOJICHCTBHS 3aKIIF0UASTCS B BRIOOPE II1arofia, JaroIero mpecTaBlIeHue O TOM, KaK
BHEIIHSSI CYIIHOCTh HMCIOJb3yeT OCHOBHOW MPOIIECC WJIM UCIOJIb3yeTcss WM. Hampumep, OCHOBHOM
nporiecc — "y4eT oOpalieHuii rpakian", BHEIIHSS CYIITHOCTh — "TpakaaHe", OMICcCaHne B3auMOCHCTBUS
— "mo/aeT 3asBICHUS M TIOJIy9aeT OTBETHI". DTOT ATAll ABJISETCS MPUHIIUITHATHHO BaXXHBIM, TIOCKOJIbKY
MMEHHO OH OIpEAEIIAET IPaHUIbl MOJAEIUPYEMOUN CUCTEMBI.

J1y1st Bcex BHEITHUX CYIIHOCTEN CTPOUTCS TaOJIHIIa COOBITHI, OMMCHIBAIOIIAS X B3aUMOICHCTBUE
C OCHOBHBIM TOTOKOM. Tabmuia coOBITUH BKIIOYaeT B ceOs HaMMEHOBAHHE BHEIIHEH CYIIHOCTH,
coObITHE, €ro TUMl (TUNWUYHBIA [JIT CHUCTEM) WM HCKIIOYMTEIbHBIN, peaTu3yIoIUnicsa Mpu
ONPEJIETICHHBIX YCIIOBUSX) U PEAKIIUIO CUCTEMBI.

Ha cnepyromem miare mOpoMCXOAMT JEKOMIIO3WIUSI OCHOBHOIO Tpolecca Ha Habop
B3aMIMOCBSI3aHHBIX ~ IMPOIIECCOB, OOMEHHUBAIONIMXCS IMOTOKaMH JaHHBIX. CamMH TOTOKH HE
KOHKPETH3UPYIOTCS, ONpEeNsseTcsl JHIb XapakTep B3auMoJeHcTBUsA. JlekoMmo3ulus 3aBepluaeTcs,
KOI'/ia MPOIECC CTAHOBUTCS IPOCTHIM, T.€.:

1. MIPOLIECC UMEET ABA-TPU BXOTHBIX U BHIXOJHBIX MOTOKA;



2. IpoIecC MOXKET OBITh ONMCAH B BU/IE IPEe0OPa30BaHUs BXOIHBIX TaHHBIX
B BBIXO/IHBIE;

1. IIPOLIECC MOXKET OBITh OIMCAH B BUJIE IIOCIIEI0BATEIBHOIO AJITOPUTMA.
JU1 IpOCTHIX MPOLIECCOB CTPOUTCS MUHUCTIEHM(PUKALUS — popManbHOE ONHUCAaHUE
ITOpUTMa MPeoOpa30BaHUs BXOIHBIX TAHHBIX B BBIXOAHBIC. Munucneyuguxayus
YJIOBJIETBOPSIET CIEAYIOLUM TPeOOBAHUAM: IS KKIOI0 Ipoliecca CTPOUTCS OlHA
cnenndukanus; crenupuKays OJHO3HAYHO ONPEAEISIeT BXOIHBIE U BEIXOTHBIC
HOTOKH JUIsl JAHHOTO ITpolLecca; crenn(puKanus He olpeesseT crnocoo
npeoOpa30BaHus BXOJHBIX IIOTOKOB B BBIXOHBIC; CHIEIM(HUKALINS CCHUIAETCS Ha
UMEIOILMECS 3JIEMEHTHI, HE BBOJI HOBBIE; CHIEIM(UKALINSA IO BO3SMOXHOCTH UCIIOIb3YeT
CTaH/IapTHbBIE TIOJXO/bl U onepayuu.

ITocne nexoMIIo3uIMKM OCHOBHOTO IIpoLiecca sl KaX0T0 noonpoyecca CTpOUTCs aHaIOTnYHas
TabJIMIa BHYTPEHHUX COOBITHHA.

Craenyromum LIaroM IOCJIE ONpPeNesIeHUsl MOJHOW TaOiauubl COOBITUH BBIAETSAIOTCS HNOTOKU
JAHHBIX, KOTOPBIMH OOMEHHUBAIOTCS MpPOIECCHl W BHEMIHHE CYyHHOCTH. [Ipocredimmii crmocod wux
BBIJICJICHUS 3aKIII0YAETCs B aHAIM3€e Tabaul coobIThii. CoObITHS TpeoOpa3yroTcs B MOTOKH JIaHHBIX OT
MHUIMATOpa COOBITHUS K 3allpallliBaéMOMY IIPOLIECCY, @ peaKlMK1 — B 00paTHbIN NOTOK coobiTui. [locne
HOCTPOCHMSI BXOJHBIX U BBIXOJIHBIX IIOTOKOB AHAJIOIMYHBIM 00Pa30M CTPOSTCS BHYTPEHHUE HMOTOKH.
JUnist uX BBIIENEHUS TS KaXKI0TO U3 BHYTPEHHUX MPOIIECCOB BBIICISIOTCS MOCTABIIMKH U TIOTPEOUTENN
uHpopmauuu. Ecinu nmocraBmuk uiam notpedurens WHGOpMALMK MPEICTABIsET MPOLECC COXPAHEHUS
WY 3arpoca HHGOPMAIHH, TO BBOJAUTCS XPAaHIIIUILE JAaHHBIX, JUTsI KOTOPOTO AaHHBIN MPOLIECC SBISAETCS
uHTepdercom.

[Tocne mocTpoeHHsI MOTOKOB JAHHBIX JAMarpamMma JOJDKHA OBITh TPOBEPEHA Ha IMOJIHOTY U
HEeNpoTUBOpeYUBOCTh. [lonHOTa auarpammbl oOecriedMBaeTcsi, €Cii B CHCTeMe HeT '"moBucCHIMX"
NPOIIECCOB, HE KCIOJIB3YEMBIX B IIPOIECCe MPeoOpa3oBaHHUS BXOTHBIX ITIOTOKOB B BBIXOIHEIE.
HenpoTuBopeunBOCTh CHUCTEMBI 00ECIEUMBAETCS BBINOJIHEHHEM HAOOpOB (hOpMaNbHBIX MpaBUI O
BO3MOXKHBIX THIIaX MPOIECCOB: HA JUarpaMMe HE MOXKET OBITh MIOTOKA, CBSI3BIBAIOIIETO JBE BHEIIHUE
CYIIHOCTH — 3TO B3aMMOJICHCTBHE YJalsieTCsl U3 PACCMOTPEHHUS; HU OJHA CYIIHOCTh HE MOXKET
HETIOCPEACTBEHHO MOyYaTh WIHA OTJaBaTh MHPOPMALIMIO B XPAHHUJIHIIE TAaHHBIX — XPAHWIHIIE JTaHHBIX
SBJISIETCA TACCHBHBIM DJIEMEHTOM, YIIPaBIIEMBIM C IOMOIIBIO HHTepdeiicHOro mpouecca; JBa
XpaHWIWIIA AaHHBIX HE MOTYT HEIOCPEJCTBEHHO OOMEHWBATHhCS WH(POPMALMEH — ITH XpaHWIWIIA
JIOJKHBI OBITH OOBEANHEHBI.

K npenmymectBam meroauku DFD otHOCsTCA:

1. BO3MOKHOCTh OZJHO3HAYHO ONPEAEIUTh BHEIIHUE CYLITHOCTH, aHATU3UPYS

MOTOKH MH(OPMAIK BHYTPH U BHE CUCTEMBEI,

2. BO3MOKHOCTb MIPOEKTUPOBAHMSI CBEPXY BHU3, UTO 00JIETrYaeT MOCTPOECHUE

MoAean "Kak JOJKHO OBITh'";

3. HaIM4YMe crenu@ukanuii MpoLeccoB HUKHETO YPOBHSA, YTO IO3BOJISET

MIPEOIOJIETh JIOTUYECKYI0 HE3aBEPIICHHOCTh (PYHKIIMOHAIBHON MOJAETH M TIOCTPOHTH MOIHYIO

(GYHKIMOHATBHYIO CTIeHU(UKAINIO pa3padaThIBAEMON CUCTEMBI.

K HegocraTkaM Mojenu oTHeceM: HEOOXOIMMOCTh HMCKYCCTBEHHOTO BBOJIa YIPABIISIOIINUX
IPOIIECCOB, MOCKOJBbKY YIPABISAIOIINME BO3ICHCTBUS (IIOTOKHM) M YIPABISIOUINE MPOLECCH C TOYKU
speanss DFD HuuYeM He OTIMYArOTCs OT OOBIYHBIX; OTCYTCTBHE TMOHATHS BPEMEHH, T.€. OTCYTCTBHE
aHaJiM3a BPEMEHHBIX MPOMEXKYTKOB IPHU MpPeoOpa3oBaHUU JAHHBIX (BCE OTpaHUYEHHs 10 BPEMEHU
JIOJDKHBI OBITH BBEJICHBI B CIIEIU(UKAIISIX TPOIIECCOB).

Ilopsinok BbIMOHEHNS 1a00paTOPHOI padoThI:

1. CocraButh ERD nuarpammy npeaMetHoit 06s1actu 00cieryeMoro npenpusTus.
2. [TpoBecTn KiaccUpUKAIMIO MOJIB30BATEICH MO YPOBHIO JIOCTyNa K
JAaHHBIM.

JlabopaTopnasi paGora Nel6. O0beKTHO-OpHEHTHPOBAHHASI MO/Ie/Ib IIPeAMETHOM
obJacTu.



Ilesb: 03HAKOMUTHCS ¢ 00BEKTHO-OPUEHTHPOBAHHBIM IIPECTABICHUEM POTPAMMHBIX CUCTEM.

KpaTkue Teopernueckue cBegeHHs

Jnist 0ObsiCHEHUSI CYyTH OOBEKTHOIM OpUEHTAUU MHPOPMALMOHHBIX CUCTEM BOCIIOIb3yeMCs
aHajorue ¢ o0beKTamMu peasibHOro Mupa. OKpyKaronuil MUP COCTOUT U3 00BEKTOB (Object),
npeOBIBAIONINX B COCTOSTHHH (state), KOTOpoe OmpenesieTcsl TeKYIIMMU 3HaYeHUSIMH aTpuOyTOB
o0BeKTa.

Hanpumep, kpyxka Ha crone Haxoautcsi B coctossHuu filled (HamonHeHa), MOCKOJIBKY OHA
pucrocoOseHa JUisl XpaHeHus )KUIKOCTel U B Hell Bee ele ecTh kode. Korna B Heli HeT Ooublie kode,
COCTOSIHUE KPY>KKH MOXKHO ONPEAETUTh Kak empty (mmycra). Ecnu oHa ynazer Ha o 1 pa3o0beTcs, oHa
nepeiaeT B cocrosiuue broken (pa3zoura).

Kodeiinas wamka, KOHEYHO, MacCHBHa — OHAa He 00Jamaer cOOCTBEHHBIM MOBEICHHEM
(behavior). OmHaKO 3TOTO HENB3s CKa3aTh 0 COOAKE UM IBKAJMIITOBOM JiepeBe 3a okHOoM. Colaka jaer,
JIepeBO pacTeT U T.1. MTak, HeKOTOpbIe 0OBEKTHI peabHOT0 MUpa 00J1aat0T TOBEJICHUEM.

Bce 00bexThl peanbHOro Mupa 00JIaJar0T Takke UACHTUYHOCThIO (identity) — MOCTOSHHBIM
CBOWCTBOM, C TIOMOIIBIO KOTOPOTO MBI OTJIMYaeM OJMH OOBEKT OT Apyroro. Ecim Ha MoeM cTosie CTosT
JIBE YaIIK{d M3 OJHOro Habopa, MOXKHO CKa3aTh, YTO OHU OJUHAKOBBIC, HO HE WIACHTUYHBIC. Yaliku
OJIMHAKOBBIE, TIOTOMY YTO 3HAYEHHUS MX CBOWCTB COBMANAIOT (OHM OJMHAKOBOTO pa3Mepa W (OpMHI,
YepHOro mBeTa U mycTbie). OgHaKo, Ha OOBEKTHO-OPUECHTHPOBAHHOM SI3bIKE OHU HE MJICHTHYHBI,
MOCKOJIBKY HIX JIBE, M €CTh BBIOOD, KOTOPYIO M3 HUX HCIOJIH30BATh.

PeanbHble 00BEKTHI, 00IaJAI0NINE TPEMS CBOMCTBAMHU (COCTOSTHUE, MOBEACHHE, UICHTUYHOCTD),
00pa3yIOT CHCTEMBI C €CTECTBEHHBIM NOBEJCHHEM. ECTeCTBEHHBIE CHCTEMBI, OE€3YCIOBHO, SIBIISIOTCS
CaMbIMU CIIO’)KHBIMH CHUCTE€MaMH M3 BCEX H3BECTHBIX. HHKakas KOMIbIOTEpHAsh CHCTEMa HE MOXKET
CPaBHUTHCS 10 CIOKHOCTH C )KUBOTHBIM MJIM 3aBOJIOM.

Hecmotpst Ha CIIO)KHOCTB, €CTECTBEHHBIE CUCTEMBI CIIOCOOHBI paboTaTh: OHU JEMOHCTPHUPYIOT
MHTEPECHOE TOBEICHNE, MOTYT MPHUCIIOCA0IMBATHCS K BHEIIHUM W BHYTPEHHUM W3MEHEHHSM, MOTYT
HBOJIIOI[MOHUPOBATH CO BpeMeHeM M T.A. BbiBoj oueBujieH. HaBepHOE, MBI TOJKHBI KOHCTPYMPOBATh
HCKYCCTBEHHBIE CHCTEMBI C TIOMOIIBIO MOJICTTMPOBAHUS CTPYKTYPHI U ITOBEJICHHS ECTECTBEHHBIX CHCTEM.

VckyccTBEHHBIE CHUCTEMBI SBISIOTCS MOJENbI0 peandbHOCTH. KodeliHas wamika Ha sKpaHe
KOMIIBIOTEpA BCEro JIMIIb MOJIENh pealIbHOM ""CyIITHOCTH" TaK ke, Kak co0aKa MM 3BKAJIUIITOBOE IEPEBO
Ha okpaHe. KodeiiHas dyamka MoxeT ObITh, TakMM 00pa3oM, CMOJEIMPOBAHA C TOMOILIbIO
NoBe/IeHYeCKuX cBOWCTB. OHa MOXET, K NpUMeEpy, ymnacTh Ha IOJ, €Clii €€ YpOHUThb. JlelicTBue
"mazeHus" MOXKHO CMOJIEIMPOBATH KakK MOBEAEHUYECKYIO omeparuio (operation) yamku. Eme oaHum
JOTUYECKUM "nmeicTBUeM" dYallkd MOXeT ObITh orepainus "pa3ouThes" mnpu yaape o0 IO
BonpmmmHcTBO, eciau He Bce, OOBEKTHI B KOMIIBIOTEPHOM cucTeMe "0XHMBalOT' — OHHM OO0JajaroT
MIOBEJICHHUEM.

Oovexm-IK3emnaap

O0BekT — 310 IK3eMIUIsIp (Instance) Hekoe "cymuocTr". OH MOXKET ObITh OJTHUM U3 MHOKECTBA
HK3EMIUIIPOB OJIHON U TOH ke "cymHocTh". Yarka — 3K3eMIUIIp MHOKECTBA BCEBO3MOXHBIX YallleK.

Obmee onucanue "cymHocTu" Ha3biBaeTcsi kiaccoMm (class). Iloatomy oOBeKkT siBisercs
AK3EeMIUIIPOM Kiacca. Kiace Takxke MOXKET HYXK/IaThCsl B KOHKPETU3ALUN — OH MOXKET OBITh 0OBEKTOM.
[ToaTomMy HEOOXOAMMO paznuyaTh 00BEKT-3K3eMIUTAp (instance object) u oObekT-KiIace (class object).

Jlist KpaTKOCTH OOBEKT-9K3EMILISIP YacTO HAa3bIBalOT OOBEKTOM WM dK3eMIuisipoM. Haszpanue
"sx3emMIuIsip 00bekTa" cOuBaer ¢ TONKY. OOBEKTHO-OPHMEHTHPOBAHHAs CHUCTEMa COCTOUT W3
B3aUMOJICHCTBYIOIIUX OOBEKTOB. B 0OOBEKTHO-OPUEHTHPOBAHHON CHUCTEME HET HHYEero, Kpome
00BEKTOB, OY/Ib-TO 0OBEKT PK3eMIUIAPa (00BEKT-IK3EMILISAP) WIIH 0OBEKT Kitacca (00BEKT-KI1ace).

Ilopsinok BbIMOTHEHNS 1a00paTOPHOIT padoThI:

1. Boiaenuts aelicTByromye auia o0cieayeMoro npeanpusTus.
2 CocTaBuTh rioccapuii MpoeKTa.

3. BBIIBUTE BapHaHTHI HCIIOIb30BaHMS.

4 [TocTpouts quarpamMmy BapuaHTOB HUCIIOJIb30BAHHUS.

JlabopaTopnasi paGora Nel7. SI3bik mogesuposanus UML.

Ilesib: 3HaKOMCTBO ¢ YHU(DUIIMPOBAHHBIM S3BIKOM MojearpoBanus UML.



Kparkue TeopeTuyeckue cBe1eHHs
Obvekmhuasa Homayus
1. sa3pike UML 00bexT 0003Ha4aeTcsi MpsIMOYTrOJIbHUKOM C JBYMS OTACICHHSIMU.

BepxHee oTneneHue colepKuT UMs OOBEKTa M UMS KJ1acca, KOTOPOMY MPHHAUICKHT OOBEKT.

CuHTaKCHC 3TON KOHCTPYKIMH BBITJISIIUT TaK:

objectname: classname.

HwxHee oTeneHne COAEP)KUT CIIMCOK UMEH aTpruOyToB 1 3HaYeHUU. C IOMOIIIBIO 3TOTO
CHHTaKCHCa MOXKHO TaK)Ke IMOKa3aTh TUITBI aTPUOYTOB:

attributename: type = value.

Ha puc. 3.1 nokazan o0wekt Course (Jucrumiamaa) ¢ umeHeM cl. OObeKT ob0samaeT aByMs
atpubyramu. Tumel aTpuOyTOB HE NMOKa3aHbl — OHM 33JJaHbI B ONPEACICHUN Kiacca.
cl: Course
course_number= COMP227
course_name= Requirements Analysis and System Design

Puc. 3.1. O0BEKT-3K3eMILISIP

BaxHo nMeTh B BHIY, 9TO OOBEKTHASI HOTAIMS HE MPEIyCMATPUBACT B 0003HAYCHHH OOBEKTa
ocoboro "otnenenus" s MEpeyHs onepanuid, KOTOPbIE MOXET BBIMOJIHATh 00BEKT-IK3EMILIAP. ITO
CBS3aHO C TEM, YTO OICPAIlMH, BBHIMOJIHICMBIE BCEMH OOBEKTaMH-IK3EMIUIIPAMH, WIACHTHYHBI, H
MO3TOMY XPAaHUTh UX B KaXKJIOM 00BEKTE-dK3eMILIsipe Obu1o OBl HaksagHO. Onepany MOKHO XPaHUTh
B O00BEKTE-KJIacce WIM K€ MOXKHO CBSI3aTh MX C OOBEKTAMH-IK3EMIUSIpAMHU JPYTUMH CPEICTBAMH
(peanuzoBannbiMU B [10 6a30B0i1 00bEKTHO-OPUEHTUPOBAHHOM CUCTEMBI).

Koonepauyusa oo6vexkmos

KonnyecTBO 0OOBEKTOB OMpPEAENIEHHOTO Kilacca MOXET ObITh o4eHb OosbiuM. [lokazaTe
00JIb1II0€ KOJIMYECTBO O0OBEKTOB Ha JUarpaMMe HepeajabHO, a MHOI/Ia MPOCTO HEBO3MOXKHO. OOBEKTHI
N300paKaroTCsl TOIBKO JUIS TOTO, YTOOBI PUBECTH MPHUMEDP CHCTEMBI B OIIPEICIIEHHBI MOMEHT BPEMEHH!
WIN IPOUJUTIOCTPUPOBATh, KAKUM 00pa3oM OHU KoorepHpyrotcs (collaborate) ¢ TeueHnem BpeMeHH pu
BBITTOJIHEHUH OTIPE/ICTICHHBIX 3a/1a4. Hampumep, 4ToOBI yIIOPSI0YUTE TOBAPHI, MOXKET MOTPEOOBATHCS
YCTAHOBUTH Kooneparuio Mexay oobexkroM Stock (Ckman) u oobekrom Purchase (ITokymnka).

CuctemMHbI€ 3a/1a4U BBITIOJHAIOTCS 00BEKTaAMH, KOTOPbIE aKTUBU3UPYIOT ONepaiuu (TOBEICHUE)
Jpyr apyra. Mbl TOBOPUM, UTO OHM OOMEHHBaIOTCS cooOIeHns MU (message). CooOIIeHus 3amycKatoT
orepanuy Ha 00BEKTax, KOTOPBIE MOTYT MPHBOANTH K U3MEHEHUIO COCTOSIHUN OOBEKTOB M BBI3BIBATH
JpyTHe ONepanuy.

Puc. 3.2 wnmoctpupyer NoTok cooOIeHni MeX Iy YeThIpbMs 00bekTamMmu. CKOOKHM Mociie HMEHU
COOOIIeHNs YKa3bIBalOT HA TO, YTO COOOIIEHHE MOXET MPUHUMATh MapaMeTphbl (aHATOTUYHO BBI3OBY
GyHKIIMM B TpajgULMOHHOM mporpamMmupoBanuu). O6bexT Order (3aka3) mpeanuchiBaeT OOBEKTY
Shipment (IToctaBka) moctaBuTh 3aka3. st aToro 00bekT Shipment UHCTpYKTHpPYeT 00beKT Stock o
HEOOXOIMMOCTH BBIYECTh COOTBETCTBYIOIIEE KOJUYECTBO TOBAPOB. 3aTeM 00BEeKT Stock aHAIM3UpyeT
HOBBIIl ypOBEHb 3amaca M, €CIM OH OKa3bIBAETCSl HUXKE OIPENEIEHHOTO 3HAueHHs, MpPEeANUCHIBAET
o0wekTy Purchase cnenath moBTOpHBIN 3aKa3 AOMOJHUTENBHOIO 00BbEMa TOBAPOB.

XoTs npHBeJIeHHOE OO0BSACHEHHE KOOINepaluu OOBEKTOB BBIMIAIUT KakK MOCIEI0BATEIbHOCTh
BUJIOB JISITEIbHOCTH, @ COOOIIEHMSI Ja)ke IPOHYMEPOBaHbI, B 00IEM cllydyae Ha MOPSAJ0K, B KOTOPOM
aKTUBUPYIOTCA O0BEKTHI, HE

HaKJIaJIbIBAE€TCs CTpOrux orpaHudeHuii. Hampumep, coobmenuss analyzeStockLevels
(mpoaHanu3upoBaTh ypoBHU 3amnaca) u reorderProducts (mOBTOpUTH 3aKa3 TOBapa) MOTYT BBIMOIHATHCS
B JII000H MOCIE0BATEIBHOCTH, BO3MOKHO, HE3aBUCUMO 0T coobmienuit shipOrder (mocTaBuTh 3aka3) u
subtractProduct (ymeHbIInTh KOMMYECTBO ToBapa) . IlosToMy B nanibHeieM Npu pacCMOTPEHUH
KOOIEpaluy 0ObEKTOB Ha YPOBHE pealn3allii Mbl OTKaKEMCsl OT HyMepaluy COOOLIEHUH.




Puc. 3.2. Koonepaiust 00beKTOB

Hoenmuguxayus oo6vexkmos

Kaxnomy 00beKTy mpH co3/1aHUM TpUcBanBaeTcs uaeHTudukarop oonvekTa (object identifier —
OID). WUnentuduxarop odbvekta (OID) mpencraBinser coboit nmeckpuntop (handle) oObekra —
YHUKaJbHBIA HOMEp, KOTOPBIM oOcTaercs ¢ OOBEKTOM Ha NPOTSDKEHHH BCETO BPEMEHU €ro
cymectBoBaHus. Eciu o0bekTy X HEOOXOIUMO OTIPABUTH COOOIIEHUE 00BEKTY Y, 00beKT X KaKuM-
60 o6pazom nomker y3natb OID oObekra Y.

Ha npaktuxe nns ycranosnenus csizu no OID mexy oObeKTaMH CyIIeCTBYET JBa MOIX0/a,
KaX/IOMY M3 KOTOPBIX COOTBETCTBYET ONPEACICHHBIN THUI CBS3H.

l. [TocTostHHas cBa3p o OID.
2. Bpemennas css3pb o OID.

Paznuumne Mexay STUMH BHAAMU CBSI3U OINPEAETSETCS MPOAOKUTEIHHOCTHIO CYIIECTBOBAHUS
00BeKTa. BpeMst )kH3HH HEKOTOPHIX 0OBEKTOB HE MPEBBIIIAECT BPEMEHH BHITIOJHEHUS IPOTPAaMMBbl — OHH
CO3/AI0TCSI MPOTPaAaMMOMN U YHUYTOKAIOTCS BO BPEMs BBITIOJTHEHHS MPOTPaMMBbl WIIH T10 €€ 3aBepILICHUU.
OTo Tak Ha3bpIBaeMble BpEeMEHHbIE OOBEKTHI (transient object). pyrme oOBekTHl '"mepexuBaroT"
BBIMIOJTHEHHE TPOrpaMMBbl — TOCJIE 3aBEpIICHHs] MPOrPaMMbl OHHM 3alIOMHHAIOTCS B JIOJITOBPEMEHHOM
JVICKOBOM TaMATH W JOCTYIHBI MPH CIEAYIOIIEM BBIMOJHEHUH TMPOTPaMMBL. JTO TaK Ha3bIBaeMbIC
MOCTOSTHHBIE 00BEKTHI (persistent object).

Knacc

Kiace (class) — 3To JeCKpUIITOp MHOXKECTBA OOBEKTOB, 00JIAIAIOIIMX OJUHAKOBBIM HAOOpPOM
aTpuOyToB U onepanuii. OH CITYKUT B KadecTBe I1abmonHa (template) mist co3nanust o0bekToB. Kakibrit
00BEKT, CO3/IaHHBIN 1O MAOJIOHY, COJAEPKUT 3HaYeHUs aTpUOyTa, COOTBETCTBYIOIIME TUIYy aTpuOyTa,
OTIpeNIeIEeHHOMY B KJIacCe, M MOXKET BBI3BATH OIIEPALINH, OTIPE/ICIICHHBIE B Kiacce.

I'papuueckn kmacc MpeacTaBiseTCs B BHJE MNPSAMOYTOJbHHKA C TpeMs OTAEICHUSMH,
pa3eNeHHBIMA TOPU30HTAILHBIMU JIMHUSAMH, KaK TOKa3aHo Ha puc. 3.3. BepxHee oTneneHue XpaHUT
ums kiacca. CpesiHee OT/eNeHHE COAEPKUT 00OBsABIEHUS Beex aTpuOyToB kiacca. HukHee otnenenue
COJICPKHT OTIPENICIICHNUS OTIePaInii.

Ampudymui

ATpuOyt mpencraBisieT cobod mapy Tumn-3HadeHue. Kiacc ompenenser THUIbl aTpuOyTOB.
OOBexThI cofepxKat 3HaUeHus aTpuOyToB. Puc. 3.4 nimocTpupyer JBa Kjiacca ¢ onpeeleHus MU UMEH
¥ THUTIOB MPUHAJUICKAINX UM aTpUOYTOB.

Tun atpubyTra MOKeT ObITh BCTPOEHHBIM 3JIEMEHTApHBIM THUIIOM (primitive type) Wi Apyrum
KJIACCOM. DJIEMEHTAPHBIN TUIT — 3TO HEMIOCPEACTBEHHO PACIIO3HABAEMbII U MOepKUBAaEMbIl 6a30BOM
00BEKTHO-OPUEHTHUPOBAHHOM Cpefioi TUI JaHHBIX. Bce Tumsl arpulyToB, MoKa3aHHBIX Ha puc. 3.4,
0003HaYal0T 3JIEMEHTAPHBIE TUIIBI.

Class name
Attributes
Operations (

Puc.3.3. "Otaenenus" B npeAcTaBiIeHUH Kiacca
Order date: Date
Order_value: Curren

Course
Course_number: String

Course_name: String

Order

Order number: Integer




Tun ampubyma, od603nauarouiuii Knacc

Tun arpubyra Taxke MokeT 0003HayaTh Kiacc. [IpuMeHUTEIbHO K KOHKPETHOMY OOBEKTY
HEKOTOPOTO KJlacca MOJOOHBIA aTpuOyT CONEPKHUT 3Ha4YeHHWe uaeHTHduKatopa oodbekta (OID),
yKasbIBaroliee Ha 00beKT npyroro kiacca. B UML -mozensix aHanusa aTpuOyThl, THUIIBI KOTOPBIX
0003HAYAIOT KJIACCHI, HE PUBOMATCS B CPEAHEM «OTICIICHUN) MIPEICTABICHUS Kilacca (B OTJIMYUE OT
NPUMHUTHUBHBIX THUIOB). BMecTo 3TOro OHHM NpPEACTABISIIOTCS C MOMOILIBIO ACCOLMALUU MEXKIY
kiaccamu. Ha puc. 3.5. moka3ana nogo0OHast acconuanus MeXay IByMs KIIacCaMHu.

JIBa umeHu Ha accoratuBHOM JiHKUM (the shipment ([koHkpeTHas1 | mocTaHoBka) u the order
([kOHKpeTHBII| 3aKa3)) MPEICTABISIOT TaK Ha3bIBaeMbIC poJieBble MMeHa. PonmeBoe ums (rolename)
omnpezeNseT 3HAUeHHUEe AJs OJHOr0 M3 KOHIIOB acCOIMAIlMM U HCIOJIb3YeTCs AJIS MepeMelleHus K
00BEKTY IpYroro Kjacca B acCCOLUAIUH.

1. pealn30BaHHOI cucTeMe posieBoe MMs (Ha MPOTHUBOIOJIOKHOM KOHIIE
accollMallii) CTAaHOBHUTCS aTPUOYTOM Kjlacca, THUIl KOTOPOTO SIBISIETCS KJIaccoM, Ha
KOTOpBIN yKa3bIBaeT pojieBoe uMsa. Ha puc. 3.6 mokazaHo, Kak BBIIJISIAT JABa KJIacca C
puc. 3.5 nocie Toro, Kak OHU ObLIM pPEeaIu30BaHbl.

uc. 3.5. PosieBbie MMEHa, 0003HAYaOIME KIacChl (MOIE]Ib aHAIN3A)

3.6. ATpuOyTh1, 0003HAYAIOIINE KIACCHI (MOIEIb PEaTH3alliN )

Buoumocms ampuoymos

OOBeKThl B3aMMOJICHCTBYIOT C TIOMOIIBIO OTHPABKHU JIPYr Apyry cooOuieHuii. CooOuieHue
BBI3BIBAET Oleparuio kiacca. Onepaius o0CTyKUBAET 3aMPOC BBI3BIBAIOIIETO 0OHEKTA C TOMOIIBIO
JOCTyTa K 3HAYEHUSAM aTpUOyTOB B CBOEM COOCTBEHHOM 00BeKTe. UTOOBI OI0OHKIH CclieHapHii cTat
BO3MOJKEH, OTMEpalMH JIOJDKHBI OBITh BHUJAMMBI BHEIIHUMH OOBEKTaMU (COOOIIEHUS TOJIKHBI
«yBUIETH» omeparuu). ['oBopsT, 4To mogo0HbIe onepaiuu 001a/1al0T OTKPBITONH BUIUMOCTHIO.

['oBopsT, 4TO Omeparuy MHKANCYIUpYIOT (encapsulate) arpulyTsl. OHAKO, UHKATICYIISAIUS
npuMeHnMa K knaccaM. OJIMH 0OBEKT HE MOXKET CKPBITh (MHKAIICYIMPOBATh) HUUET0, KPOME IPYTOro
00BEeKTa TOro XKe Kiacca.

BunumMocts 006I9YHO 0003HAYAETCS C IOMOIIBI0 CHMBOJIOB TUTFOC I MUHYC:

1. JUISL OTKPBITON BUIMMOCTH; - JJISI 3aKPBITOM BUAUMOCTH.

B nHexotopeix CASE-cpencTBax 9TH CUMBOIIBI 3aMEHEHBI Ha Tpaduueckue

nukrorpammel. Ha puc. 3.7nponeMoHCTpupoBaHo /1Ba TpaduyecKuX MpeacTaBICHUs s
0003HaYeHHs BUIUMOCTH aTpHOYTOB.

PHC 3 7 3aK T Ie AaTrBUOVTILL T OTKEBLITLIE OHeD AL
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Onepayuu

OOBEKT CONMEPKUT JaHHbIC (aTpHOYThI) W AITOPUTMBI (Omeparuu) Ui padOThl C ATUMHU
nanubiMu. Oneparust oObsiBisieTcs B kiacce. [Iponeaypa, peanusyroiasi onepanuo, Ha3bIBaeTCs
MeroaoM (method).

Onepanus (MM METOA, €ciiu ObITh TOUHBIM) BBI3bIBAETCS C IOMOIIBIO OTIIPABIEHHOIO €
coobmenus. MiMsi cooOIienus U uMs onepauuu coBmnajnarT. Onepanus MOXKET COAepkKaTh CIIHCOK
napamMeTpoB, KOTOPHIM B BBI30BE COOOIIECHHSI MOTYT OBITh MIPUCBOEHBI ONPE/ICTICHHBIC 3HAYCHUS, U
MO’KET BO3BpalllaTh 3HAYCHHE BBI3BIBAIOLIEMY OOBEKTY.

Nwmst oniepaniuu BMECTE CO CITUCKOM TUTIOB ()OPMATBHBIX apTyMEHTOB HA3BIBACTCSI CHTHATYPOM
(signature) onepanuu. Curuatypa B mpejenax Kiacca JI0JbKHA ObITh YHUKAJIBbHON. DTO 3HAYUT, YTO
KJIACC MOXET 00J1aaTh MHOXKECTBOM OIEpalMii ¢ OJHUM U TE€M XE€ MMEHEM, NPU YCIOBHUH, YTO
CIIUCKH THUIIOB [TaPaMETPOB 3TUX ONEPALUNA OTIUYAIOTCS.

OOBEeKTHO-OPUEHTHPOBAHHAS ITPOTPAMMa BBHITIONHSETCS, pearupys Ha cllydaifHbie COOBITHSI,
KOTOpBbIE WHUIMHPYET IM0JIb30BaTeb. VCTOUHMKOM COOBITUH BBICTYNAET KJaBUATypa, LICTYKU
MBIIIBIO, IYHKTBI MCHIO, KHONKMA JICHCTBUH W JIOOBIE JIPYyrHMe€ BXOJHBIC YCTPOHCTBA.
NHunmupoBaHHOE MOJIb30BaTeNIeM COOBITUE MTPeoOpa3yeTcsi B COOOIIEHUE, OTIPABIIEMOE OOBEKTY.
JIisi BBITIOJIHGHUS 3aJlaHUsS MHOTHM OOBEKTaM TpeOyeTcsi IeHCcTBOBAaTh COBMECTHO. OOBEKTHI
"coTpyIHUYAIOT" C TOMOIIBIO BBI30BA OMEpalluii APYTUX 0OBEKTOB

Ha puc. 3.8 mokaszaHbl omnepanuy KJIaccoB, HEOOXOAMMBIE JUIS MOIMCPKKH COBMECTHBIX
JeHCTBUI O0OBEKTOB, MpUBEACHHBIX Ha puc. 3.2. Kaxmoe cooOmieHue Ha puc. 3.2 3ampaiimBaeT
oIepaluIo Kjacca, 0003HaYEHHOT0 Kak ajpecaT cooOlieHus. B 7aHHOM pocToM mpumepe y Kiacca
Order onepanuu orcyrcTBYIOT. O0BeKT Kinacca Order MHUIMUPYET COBMECTHYIO PabOTy OOBEKTOB.
O0bekT Order (3aka3) npeanuceiBaeT 00bekTy Shipment (IToctaBka) oCymecTBUTE €ro "MocTaBKy'.
B pesynbpTaTe moctaBku (T.€. BHIIOTHEHHS 3aKa3a 3a CUET TOBAPOB CO CKJIa/1a) MOXKET MOTPeOOBATHCS
MOTIOJIHEHUE 3araca HOBBIMU TOBapaMH.

Puc. 3.8, Oneparuu ciy»aT OCHOBOW COBMECTHBIX JIEUCTBHI OOBEKTOB

[TpuHIMOBI BUIUMOCTH ONepalui He OTIAMYAKOTCS OT MPUHIMIIOB BUJIUMOCTH aTpUOYTOB.
BunumocTts onepanuu onpeaenser, BaseTcs JIM onepanns BUAUMON 00beKTaM KIaccoB, OTIIMYHBIX
OT KJlacca, KOTOpBIA OIpenenseT omnepauuto. Ecaum oHa BHAMMA, TO €€ BUAMMOCTH SBIISETCS
OTKpbITON. B mpoTHBHOM citydae oHa OyzAeT 3akpbITol. [IMKTOrpaMMBbl 1iepe; UMEHaMH onepanuii Ha
puc. 3.8 0003HAYAIOT OTKPHITYIO BUAUMOCTb.

Kax mpaBmiio, 607bIIMHCTBO oOmepanuii 00bEeKTHO-OPUEHTUPOBAHHON CUCTEMBI 00JaJar0T
OTKPBITOM BUIUMOCTBIO. YTOOBI OOBEKT MOI' MPEAOCTaBUTH CEPBUC BHEIIHEMY MHpY, ONEpanus
"oOcmyXuBaHUA" HOKHA OBITH BUIUMA.

OnHako OONBIIMHCTBO OOBEKTOB HMEIOT TaKXe HECKOJBKO BHYTPEHHHX OIepauuit
"MecTHOro" 3HaueHus. BUAMMocCTh 3TuX onepaiuil JomkHa ObITh 3aKpbiTa. OHU TOCTYIHBI TOJIBKO
00BEeKTaM Kjlacca, B KOTOPOM OHHU OIPEJIEJIEHBI.

Crnenyet pa3nnyaTh BUAMMOCTH OTIEpalliy U 00J1acTh AeicTBUS (Scope) onepauuu. Onepainio
MOYKHO BBI3BAaTh Ha 00BbEKTE-dK3EMILIIPE MU K€ Ha 00BbeKTe-Ki1acce. B mepBoM ciydyae roBopsT, 4To
omepanus o0namaeT 00JaCThI0 NEUCTBHS dK3eMIUIApa. Bo BTOpoMm ciiydae — 00JIaCTbIO JEUCTBUS
kiacca. Hanpumep, onepanus, npeiHa3HaueHHas Uil OTBICKAHUS BO3pacTa pabOTHUKA, o0iagaer
00JacThio JEHCTBUS SK3EMIUISIpA, a ONEepalys BHIUKUCICHHS CPEeIHEro BO3pacTa BceX pPabOTHHUKOB
o0agaet 001acThIO AEHCTBHS Kilacca.

Ilopsinok BeInoHEeHNs 1a00paTOPHOIi padoThI:

1. [IpousBecTu AeTanu3alnyio JUarpaMMbl BApPUAHTOB UCIIOJIb30BaHUS.




2. CocTaBuTh 1UarpaMMy KJ1accos.

JlabGoparopHnasi padora Ne 18. UHCcTpyMeHTa/IbHBIE CPEACTBA MPOEKTUPOBAHMS
HHG(POPMAIMOHHBIX CUCTEM.

Heab: 03HAKOMHUTHCS C KiIacCH(UKAMEH WHCTPYMEHTAIBHBIX CPEJICTB MPOCKTUPOBAHUS
MH(OPMALIMOHHBIX CUCTEM,

Kpartkue TeopeTtuyeckue cBeleHUus

Knaccugpukayua CASE-cpeocme

Tabmuna 4.1.
Knaccudukanus CASE-cpencts
HasBanue ®upma DyHKIHUH NEIISE CoObITHs
BPWin Logic Works
+ - -
CASE Ananutuk DUTEKC
+ + +
CASE/4/0 MicroTOOL
+ + +
DatabaseDesigner Oracle
_ + _
Design/IDEF | Meta Software
+ + -
Designer/2000 Oracle
+ + -
EasyCASE Evergreen CASE
+ + +
Tools
ERWin
- + _
Logic Works
[-CASE Yourdan
+ + +
CAYENNE
Prokit*WORK
+ + -
BENCHMDIS
S-Desidgner
+ + -
Sybase/Powersoft
SILVERRun
+ + +
CSA
Visible Analyst
+ + -
Workbench Visible Systems

Bce CASE-cpenctBa mensiTcs Ha THIBI, KaTeropud W ypoBHH. Kiaccudukanus mo Tumam
oTpaxkaeT GyHKIHOHaAIbHYIO opueHTanuio CASE-cpencTB B TEXHOJIOTHYECKOM TIpoliecce.



1. AHaau3 U npoektupoBanue. Cpencrsa JaHHON TPYIIBI UCHOIB3YIOTCS IS
CO3aHMs CHEeHH(PHUKAIUI CUCTEMbl U €€ MPOEKTUPOBAHMS, OHM MOJACPKHUBAIOT LIUPOKO
U3BECTHBIE MeTonOJIOrMHM mpoektupoBaHus. K Takum cpenctBam ortHocsarca: CASE,
Anamutuk (Oitakc), 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), AnuijsI'Designer (Yourdon), Design/IDEF (Meta Soft\vare), BPWin
(Logic Works). SELECT (Select Sothvare Tools), System Architect (Popkin Software &
Systems), Wesfmounl I-C.iSE Youi-don (Westmount Technology B. V. & CADRE
Technologies), CASE/4/0 (microTOOL GmbH). HNx muenpio sBIsSeTCSs oOmnpeneiecHue
CHCTEMHBIX TPEOOBaHHI M CBOMCTB, KOTOPBIMU CUCTEMA JJOJDKHA 0071a/1aTh, a TAKXKE CO3/IaHHUE
IPOEKTa  CHUCTEMBbI,  YIOBIETBOpAMOIIEH OSTUM  TpeboBaHUsAM U  oOnajxaroieit
COOTBETCTBYIOLIMMH CBOMcTBaMU. Ha BBIXOZE MPOAYyHHUPYIOTCS CrieNU(pUKAIIMH KOMIIOHEHT
CUCTEMbI U UHTEP(EICOB, CBA3BIBAIOIINX ITH KOMIIOHEHTHI, a TakxkKe "KaiabKa" apXUTEKTYpbl
CUCTEMBI U JIeTallbHas "KajabKa'" MPOEKTa, BKIIOYAIOLIas AITOPUTMBI U OIIPEIETICHUS CTPYKTYP
JAaHHBIX.

2. IIpoexTupoBanmne 6a3 nanHbIx M ¢aiinoB. CpeacTBa JaHHON TpyHIbI
o0ecreunBarOT JIOTUYECKOE MOJEIMPOBAaHUE JaHHBIX, aBTOMAaTHYeCKoe MpeoOpazoBaHue
Mozeler 1aHHbIX B Tpersio Hopmansryro @opMy, aBTOMaTHYECKYIO reHepauuio cxem b/l u
onucanuit popmaroB (aiiioB Ha ypoBHe mporpamMmmuoro koaa: ERWin (Logic Works), Chen
Toolkit (Chen & Asssociales), S-Designor (SDP), Designer2000 (Oracle), Silverrun
(Computer Systems Advisers).

3. IIporpammupoBanme. CpeactBa 53TOW TPYNIBl  MOAAEPKUBAIOT  ATaIlbl
IPOrpaMMHUPOBAHUS M TECTUPOBAHUSA, a TaKXKe aBTOMATHUECKYI KOJOTEHEpalUi0 U3
cnennuKanuii, Moay4ass MOJHOCTHIO JOKYMEHTHPOBAHHYIO BBIOJHSIEMYIO IMPOrpaMMYy:
COBOL 2/Workhench (Mikro Focus), DECASE (DEC), NETRON/CAP (Netron), APS (Sage
Softwtire). [ToMumo nuarpaMmepoB pa3IMUHOTO Ha3HAYCHUS U CPEACTB MOIECPKKUA pabOThI
C PEMO3UTOPUEM. B 3Ty IPYMILY CPEJCTB BKJIIOUEHBI M TPAJAULMOHHBIE F'€HEPATOPhl KOJIOB,
aHaJIM3aTOpbl KOJOB (Kak B CTAaTUKE, TaK U B JMHAMUKE), T€HEpaTOpbl HAOOPOB TECTOB,
aHaJIM3aTOPBI TIOKPBITUS TECTAMHU, OTJIAUUKH.

4. ComnpoBo:kaenue W peHH:KMHUPMHr. K TakuMm cpeacTtBaM OTHOCATCS
JOKYMEHTaTOpBl,  aHAJIM3aToOpbl  IMPOrpamMM, CpEACTBAa  PECTPYKTYPUPOBAaHUS U
peumxkenupunra: Adpac CASE Tools (Adpac). Scan/COBOL, u Superstructure (Computer
Data Systems), Inspector/Recoder (Language Technology). Mx wnensio sBusercs
KOPPEKTHPOBKA, M3MEHEHHUE, aHaJH3, MPeoO0pa3oBaHNEe W PEMH)KEHUPUHT CYIIECTBYIOIICH
cucteMbl. CpeZicTBa MO3BOJISIOT OCYIIECTBIIATE MOAJEPKKY BCeH CUCTEMHOM TOKYMEHTAllUH,
BKJTIOYAst KOZBI, CTICIU(HUKAIIINH, HAOOPhI TECTOB; KOHTPOJIUPOBATh MOKPHITHE TECTaMH JIJIS
OLIEHKH MOJIHOTHI TECTUPYEMOCTH; YIIPABIATh GYHKLIIMOHUPOBAHUEM CHCTEMBI U T.11. OcoObIi
MHTEpEC MpeNCTaBIsIOT cpeactBa obecnedyeHus MoobwinbHOCTH (B CASE oHM monmyunnm
Ha3BaHUE CPEJCTB MUTpAlMM) M peHuHXHHUpHHTa. K cpeiacTBaM MUTrpanuu OTHOCSATCS
TPAHCIATOPHI, KOHBEPTOPHI, MAKPOTEHEPATOPHI U JP., TIO3BOJISIONINE OOECIIEYUTh TTEPEHOC
CYIIECTBYIOILEH CHUCTEMBI B HOBOE OIEPALIMOHHOE WM allllapaTypHOE OKPYKEHHE.
Cpedcmea peunycunupunza eKa04aOm:

1. CTaTUYECKHE aHAJTM3ATOPBI IS TPOIYIIUPOBaHUS cxeM cucteMsl [10
u3
5. KOJIOB, OLICHKH BIUSHUS MoauduKanuii (Hanpumep, "s¢pdexra psou" -

BHECEHHE U3MEHEHHH C 1EJIbI0 UCTIPABICHUSI OIIMOOK OPOKIAET HOBBIE OIINOKH);

1. JUHAMUAYECKHE aHATU3aTOPbI (00OBIYHO, KOMITUIISTOPHI U
UHTEPIPETATOPHI C BCTPOCHHBIMHU OTJIAJOYHBIMU BO3MOKHOCTSIMH );

2. JIOKYMEHTATOPHI, IO3BOJIAIONINE aBTOMAaTHYECKU TOTY4aTh
OOHOBJICHHYIO JIOKyMEHTAIIMIO ITPH W3MEHEHHUH! KOJIa;

3. pelaKTopbl KOJI0B, aBBTOMATHYECKH U3MEHSIOIINE TIPU

PENAKTUPOBAHUM U BCE IIPEIIECTBYIOLINE KOy CTPYKTYpBI (Halpumep,
crienudukanun);



4. CpeZCTBa AOCTYNA K CrIeU(PHUKAIIIM, UX MOTUDHUKAIIMH U TEHEPAIIH
HOBOTO (MOJIU(DHUITMPOBAHHOTO) KOJIA;

5. CpeICTBa PEBEPCHOTO MHXHMHHUPHHTA, TPAHCIUPYIOLIHE KOJbI B
crienuuKaIum.

5) Okpyxenne. CpencTBa MOAACPKKHU MIATGOPM T MHTETPALUU, CO3AaHUS U MPUIAHUS
toBapHoro Buaa CASE-cpeactBam: Multi/Cam (AGS Management Systems), Design/OA (Meta
Software).

6) VYmpasnenue mpoekroM. CpenctBa, MOANEPKUBAIONINE IUIAHUPOBAHHE, KOHTPOJIb.
PYKOBOJCTBO, B3auMoOJCWCTBUE, T.e. (DYHKIMHU, HEOOXOAMMBIE B TIpolecce pa3paboTKu W
conpoBoxacHUs poekToB: Project Workbench (Applied Business Technology). Knaccudukamms mo
KaTErOpusM OIpeeNIieT YPOBEHb WHTETPUPOBAHHOCTHU MO BBIMOIHAEMBIM (DYHKIMSIM U BKJIIOYAET
BCIIOMOTaTeNIbHBIE TMporpaMMbl (tools), makeTsl pa3paborumka (toolkit) m WHCTpyMEHTaIbHBIE
cpenctBa (workbench). Kateropus tools o0Oo3HawaeT BCIOMOTATENbHBIA TAKET, PEIIAIONIUI
HEOOJIBIIYI0 aBTOHOMHYIO 3ajlady, NpUHAAIEXKAIlyl0 MpoliemMe Oojiee MIMPOKOro macmrada.
Kareropust toolkit mpencTaBinsieT COBOKYIMHOCTh HWHTETPUPOBAHHBIX MPOTPAMMHBIX CpEICTB,
o0ecrneynBaroIMX MOMOIIIb JUIsl OAHOTO U3 KJIACCOB MPOTPAMMHBIX 33/1a4; UCIOJIb3YET PEIO3UTOPHil
JUIS BCEH TEXHWYECKOH M YMpaBIsIONIed WHGOpMAIMKA O MPOEKTE, KOHIEHTPUPYACH MPH 3TOM Ha
NOJJIEPKKE, Kak MPpaBuiIo, OJHON (a3bl Wi 0AHOro 3tamna paspadorku [10.

Kareropust workbench npencrasiisier co0oif HHTErpauio IporpaMMHBIX CPEICTB, KOTOPHIC
MOJJICP>KUBAIOT CUCTEMHBIN aHalln3, MPOeKTUpoBaHue U pazpaboTky [10; ncnonb3yoT peno3uTopuii,
COJCpKAIMI BCIO TEXHUYECKYI0O M YHPABISAIONIYI0 WH(POPMAIMIO O MPOEKTE; 00ECIeYnBaIOT
ABTOMATUYECKYIO TMepelady CHUCTeMHOW wuHopManuu Mexay pa3padoTuMKaMu | 3TaraMu
pa3paboTKH; OPraHu3yrT NOMAEPXKKY mnpakTudecku mnonHoro JKII (or ananmu3TpeOoBaHuili u
npoektupoBanus [10 10 momyueHus: JOKYMEHTHPOBAHHOMW BhITIOIHsIeMO iporpammel). Workbench,
1o cpaBHeHHIO ¢ toolkit, o6mamaeT Gonee BRICOKOH CTENEHBIO MHTETPAIMN BBITOTHAEMBIX (DYHKITHIA,
00JIbIIIeH CAMOCTOSATEIHHOCTHIO M ABTOHOMHOCTBIO HCIIOIB30BAHMS, a TAK)KE HATMYHEM TECHOM CBS3H
C CHUCTEeMHBIMH M TEXHHYECKHMH CPEJICTBAMH AallapaTHO-BBIYMCIUTEIBHON CpeIbl, Ha KOTOPOM
workbench  ¢ynkumonupyer. Ilo cymectBy, workbench Moxer paccMmarpuBaThCsi Kak
ABTOMATH3UpPOBaHHAsI paboyasi CTAHIMS, UCTIONb3yeMasi KaKk WHCTPYMEHTAapUil JUIsl aBTOMATH3aIUH
BCEX WJIM OTJENbHBIX COBOKYMHOCTEN paboT 1o coznanuio [10.

Knaccudukanms mo ypoBHsiM cBsizaHa ¢ oonacteio aeiictBus CASE B npesenax KU3HEHHOTO
mukia [10. OnHako 4eTkue KpUTepuH ONpEAeieHUs TPAHUI] MEXy YPOBHSMHU HE YCTAHOBIIECHBI,
MOATOMY JaHHAs KJIacCU(UKAINS HUMEET, BOOOIIE TOBOPSI, KAUECTBEHHBIN XapaKTep.

Bepxnue (Upper) CASE vacTo Ha3bIBalOT CpeicTBAMU KOMIIBIOTEPHOTO TUIaHUpoBaHus. OHU
NPU3BaHbl MOBHINATE YPPEKTUBHOCTh ACATEIBHOCTH PYKOBOAWTENEH (DUPMBI M MPOEKTa IMyTeM
COKpAILIEHUS 3aTpaT Ha ONpeesICHUE MOJIUTUKY (GUPMBI U Ha CO3/1aHue OOIIETo MJIaHa MPOeKTa. ITOT
TUTaH BKJIFOYAET IIETM M CTPATeTUH WX JIOCTHIKCHHWs, OCHOBHBIC JICHCTBUS B CBETE Il M 3ajad
(GUpMBI, YCTaHOBJIEHHE CTaHAAPTOB HA pPa3IUYHbIe BUAbI B3aMMOCBs3edl u T.1. Mcnosnb3oBaHue
BepxHuX CASE m103BOJNSIET TOCTPOUTH MOJENh MPEAMETHOM O00JacTH, OTpakKarollyld BCHO
cyuiecTByomyto crenuduky. OHa HampaBlieHa Ha MOHMMAaHUE OOIIEr0 W YaCTHOIO MEXaHW3MOB
(GYHKIMOHUPOBAHUS, UMEIOIINXCS BO3MOXKHOCTEH, PECypCOB, IeJel TMPOEKTa B COOTBETCTBUHU C
Ha3zHaueHUeM (UPMBL. DTH CpeACTBA MO3BOJISAIOT MPOBOAUTH AHAINU3 PA3JIMUHBIX CLIEHApUEB (B TOM
qpcie HAWIy4dlIdX W HAUXYIIINX), HAKAIIMBass WHQOPMALHUIO JUISI TPUHSATHS ONTHMAIbHBIX
pemennii. Cpennue (Middle) CASE cumraroTcst cpencTBaMM MOJAEP)KKH OITaloB  aHaIM3a
TpeOoBaHU U MpoeKTUpoBaHus cienudukanuii u crpykrypsl [10. Mx ncnonb30Banue CyieCTBEHHO
COKpAIllaeT LUKJI pa3pabOTKU MPOEKTa; IPU 3TOM BaXXHYIO POJIb UTPAET BO3MOKHOCTh HAKOIUICHUS U
XpaHeHHs 3HAHUH, OOBIYHO MMEIOIIMXCS TOJIBKO B TOJIOBE pa3paboTUMKa-aHATUTHKA, YTO TTO3BOJIUT
UCIIOJIb30BaTh HAKOIUIEHHBIE PEIIEHUs MPH CO3/JaHUHU JPYTruX MpoeKToB. OCHOBHAs BBHITOAA OT
ucnonp3oBanus cpeaero CASE cocTOUT B 3HAYMTENHHOM OOJIETUYEHHH MPOSKTUPOBAHHS CHUCTEM,
IPOEKTHPOBAHUE MPEBPAIIAETCS B UTEPATUBHBIN MPOLIECC, BKIIOYAIOIIUH CIeTyIoNue qeHCTBUS:

I. 10JIb30BATEh OOCYX/IAET C aHATUTUKOM TPEOOBAHUS K MPOSKTUPYEMOM
CHCTEME;
2. aHAJMTUK JOKYMEHTHUPYET 3TH TpeOOBaHMUs, UCIIONB3Ysl TUarpaMMbl U

CJIOBAapHU BXOAHBIX JaHHBIX;



3. MOJIb30BATENb MPOBEPSET ITH TUATPAMMBI U CIIOBAPH, IIPH HEOOXOTUMOCTH

MOAUPUIIUPYS UX;

4. AQHAIUTUK OTBEYACT Ha 3TU MOJU(DUKAIIMH, U3MEHSISI COOTBETCTBYIOIINE
crienuuKaIum.

Kpome toro, cpennue CASE oGecrniednBarOT BO3MOXHOCTH OBICTPOTO JIOKYMEHTHPOBAHUS
TpeOoBaHUl ¥ OBICTPOTO MPOTOTUITUPOBAHHUS.

Huxnane (Lower) CASE sBnstorcs cpenctBamu pazpabotku [IO (mpu 3TOM MOXKET
ucnonb3oBathes 10 30% crnenudukanmii, co3nanubix cpeactsamu cpeasero CASE). Onu comepxar
CUCTEMHBIC CJIOBapH H TrpaduyuecKkue CpeIcTBa, HCKIIOYAIONINEe HEOOXOJUMOCTh pa3paboTKu
busnueckux crenudpukanuid. MmeroTcs cucrteMHble crelu(pUKaluy, KOTOpble HEMOCPEACTBEHHO
MEePEBOATCS B MPOrpaMMHBIE KOJbI pa3padaThiBa€MOW CHUCTEMBbI (MPU 3TOM aBTOMATHUYECKH
reHepupyetcst 10 80-90% xonoB). Ha aTu cpenctBa BO3NOKEHBI Takke (YHKIIMHU TECTHUPOBAHMUS,
yrpaBieHus: KoHpUryparuei, ¢GopMUpPOBaHUS JTOKYMEHTAIMU. [JIaBHBIMH MPEUMYIICCTBAMH
HwkHUX CASE sBisIOTCS: 3HAUMTEIbHOE YMEHBIIEHHE BpPEMEHU Ha pPa3paboTKy, obJierdyeHue
Mo u(pUKaIM, TOAEpKKAa BOZMOXKHOCTEN MPOTOTUNIMPOBaHus (coBMecTHO co cpeanumu CASE).

IMopsiiok BbINOJIHEHHS JIA00OPATOPHOIT PadOThI:

1. BrInoHUTE CpaBHUTENBHBIN aHATIU3 PACCMOTPEHHBIX PAHEE METOI0B

MPOEKTUPOBAHUS IPUMEHUTEIHHO K 00CIeyeMOMY IPEIIPUSITHIO.

JlaGoparopHasi pabora Ne 19.
IIpuMepbl HHCTPYMEHTAJIBHBIX CPEACTB NPOEKTUPOBAHNUS HHPOPMAIIMOHHBIX CHCTEM.

Henb: 03HaKOMUTHCS ¢ UHCTPYMEHTAJIbHBIMU CPEJICTBAMU TPOESKTUPOBAHMUS
UH(POPMALIMOHHBIX CUCTEM.

Kparkue Teopernueckue cBegeHHs

Ilpumeput paznuunvix CASE-cpedocme

1. Silverrun

CASE-cpenctBo Silverrun amepukanckoil pupmsl Computer Systems Advisers, Inc. (CSA)
WCIIONIB3YETCs JUIsl aHalu3a U npoektupoBanus C OusHec-kiIacca U OPUEHTUPOBAHO B OOJBIIEH
cTerneHu Ha cnupaibHyto Mozens JKL[. OHO mpUMEHUMO A MOJJAEPXKKU 000 MeToI0JI0THH,
OCHOBAaHHOM Ha pa3JelbHOM TOCTPOEHUU (QYHKIIMOHAIBHOW W UH(POPMAIMOHHON Mojenen
(ImarpaMM MOTOKOB JaHHBIX U AHArpaMM "CYIITHOCTh-CBS3H").

Hactpoiika Ha KOHKpETHYIO METOJOJIOTHI0 OOecleunBaeTcsi BbIOOPpOM TpedyeMoii
rpaduueckoil Hotaluu MoJieneil 1 Habopa MpaBWJI MPOBEPKH MPOEKTHBIX crienupukanuil. B cucreme
MMEIOTCS. TOTOBbIE HACTpPOMKM s HauOoisiee pacnpocTpaHeHHbBIX Mmeroaonoruii: DATARUN
(ocHoBHast metodojorus, nogaepxkuBaemas Silverrun), Gane/Sarson, Yourdon/DeMarco, Merise,
Ward/Mellor, Information Engineering. J{ns kaXaoro MOHSTHs, BBEIEHHOTO B IPOEKTE UMEETCS
BO3MOXHOCTh JJ0OaBJIeHUs] COOCTBEHHBIX omnucarened. Apxurtektypa Silverrun mno3BoJsier
HapalmBaTh Cpey pa3paboTKH M0 Mepe HEOOXOIUMOCTH.

Cmpyxkmypa u pynxyuu

Silverrun mmMeeT MOIYJIbHYIO CTPYKTYpPY U COCTOMT U3 YETBHIpEX MOAYJIEH, KaKIbli W3
KOTOPBIX SIBJISIETCS CAMOCTOSITEIILHBIM MPOJYKTOM M MOXKET NMPHOOPETaThcss M UCHOIB30BaThCS 0e3
CBSI3M C OCTAJIbHBIMHU MOJIYJISIMH.

Monaynbs mocTpoeHHus Mojeneil Ou3Hec-mporeccoB B ¢opMme AuarpaMM IMOTOKOB JaHHBIX
(BPM - Business Process Modeler) mo3Bosisier MoaenupoBaTh (PyHKIIMOHUPOBAHHUE OOCIIETyeMOM
opranu3zaiun wim coznasaemoit UC. B mogyne BPM obGecnieuena BO3MOKHOCTE pabOTHI ¢ MOAETSIMU
0O0JIBIION CII0KHOCTH:

aBTOMaTHYecKas NepeHyMepalusi, paboTa C JEpeBOM IPOLECCOB (BKIOYas BHU3yaJIbHOE
nepeTackuBaHue BETBEH), OTCOEAMHEHHE W TMPHCOEAMHEHHE YacTel MOJENU Al KOJUIEKTHUBHOM
pa3paboTku. JluarpaMMbl MOTYT H300pakaThCsi B HECKOJIBKMX TPEAONPEAETICHHBIX HOTAIMX,
BKitouast Yourdon/DeMarco u Gane/Sarson. iMeeTcs Takke BO3MOXKHOCTb CO3/1aBaTh COOCTBEHHBIE
HOTAIMH, B TOM YHCIIE JOOABIATH B YUCIIO U300pakaeMbIX Ha CXeMe JAECKPUITOPOB OINpeleIeHHbIe
I10JIb30BATEJIEM IOJIS.



Monyns koHuentyansHoro MonenupoBanusi nanHbeix (ERX — Entity-Relationship eXpert)
obecrieurnBaeT MOCTPOECHUE MOJIENICH JTaHHBIX '"CYIIHOCTh-CBSI3b'", HE MPHUBS3aHHBIX K KOHKPETHOM
peanuzanuyu. DTOT MOIYJIb HMMEET BCTPOEHHYIO AIKCHEPTHYIO CUCTEMY, IO3BOJISIOIIYIO CO3]aTh
KOPPEKTHYK0 HOPMAJIM30BAaHHYI0 MOJENb JaHHBIX IOCPEACTBOM OTBETOB HA COJIEpPKATEIbHbIE
BOIIPOCBHI O B3aMMOCBS3M JAHHBIX. BO3MOXHO aBTOMaTHMYECKOE MOCTPOCHHME MOJEIU JaHHBIX M3
ONMCAHUN CTPYKTYp JaHHbIX. AHanu3 (QYHKIHMOHANBHBIX 3aBUCUMOCTEH aTpuOyTOB Jaer
BO3MOXXHOCTh TIPOBEPHUTH COOTBETCTBHE MOJEIU TPEOOBAHHSIM TPEThEH HOPMAIBHON (OPMBI H
oOecrnieunThb UX BhINONHEHUE. [IpoBepenHas Moiens nepeaaercsa B Moayinb RDM.

Monyne pensimronHoro moaenupoanuss (RDM — Relational Data Modeler) mo3Bomsier
CO3JaBaTh JACTAIU3UPOBAHHBIE MOJEIN "CYIIHOCTh -CBA3b'", MPEIHA3HAYCHHBIEC IS pealu3aluu B
pensuoHHON 0asze NaHHBIX. B 3TOM Moayne TOKYMEHTHPYIOTCS BCE KOHCTPYKILHUH, CBSI3aHHBIC C
MOCTPOCHUEM 0a3bl JaHHBIX: UHAEKCHI, TPUITEPHI, XpPaHUMBbIE TPOLEeAYypHl U T.4. [ nOkas namMensemas
HOTAIlsl M PacCIIMPSEMOCTh PEHO3UTOPUS MO3BOJSIOT paboTarh MO J000H METONOJIOTHH.
Bo3MoxHocTh co3gaBath nojacxembl cooTBeTcTBYyeT mnoaxoay ANSI SPARC k mpencraBieHuto
cxeMblI 0a3bl JaHHBIX. Ha si3bIKe 1moIcXeM MOICITMPYIOTCS KaK Y3JIbl pacipeaesieHHONH 00paboTKH, Tak
U TI0JIb30BAaTEIbCKUE MPEJCTaBICHUS. DTOT MOAYJIb OOECHEUYMBAET MPOECKTUPOBAHUE U IOJIHOE
JIOKYMEHTHUPOBAHUE PENSILIUOHHBIX 0a3 JaHHbBIX.

Menemxkep penosutopust padoueir rpymmel (WRM — Workgroup Repository Manager)
IPUMEHSIETCS KaK CJIOBaph IaHHBIX Ul XpaHEHHsI OOIIeH Ut BceX Mozelei naHpopMarum, a Takke
obecrnieunBaeT MHTErpanuio Moaynei Silverrun B eAHHYIO Cpelly MPOEKTUPOBAHUSI.

[Tnaroii 3a BBICOKYIO THOKOCTh M pa3zHOOOpaszue M300pasUTENbHBIX CPEACTB TOCTPOCHUS
MojieIel sSBIsieTCsl TaKOW HenocTaTok Silverrun, Kak OTCYTCTBHE YKECTKOTO B3aMMHOTO KOHTPOJIA
MEXJ1y KOMIIOHEHTaMU pa3IuMYHbIX Mojeied (Hampumep, BO3MOMKHOCTH aBTOMAaTHYECKOTO
pacnpoctpaneHus usmMeHeHuit Mexay DFD pa3nuunbix ypoBHei nekommnosunun). Cienyer, 0 JHaKo,
OTMETUTh, YTO O3TOT HEJAOCTATOK MOXET HMETh CYUIECTBEHHOE 3HAaY€HHME TOJIbKO B Cllydae
rcnoab3oBanusa kackagaou moaenu XKL I10.

B3zaumooeiicmeue c opyzumu cpeocmeamu

Jlis aBTOMaTHUYECKON TeHepaluu cxeM 0a3 JaHHbIX y Silverrun CyImiecTBYIOT MOCTHI K
Haubonee pacnpoctpaneHHBIM CYB/I: Oracle, Informix, DB2, Ingres, Progress, SQL Server,
SQLBase, Sybase. [{ns nmepenayn JaHHBIX B CPEeICTBA pa3pabOTKU MPUIOKEHUH UMEIOTCS MOCTBI K
s3pikaM 4GL: JAM, PowerBuilder, SQL Windows, Uniface, NewEra, Delphi. Bce mocTsl mo3Bossitor
3arpy3uts B Silverrun RDM undopmaruro u3 karanoros coorserctByronmx CYB/] wnn a3sikoB 4GL.
OT0 MO3BOJISET JOKYMEHTHPOBATh, IEPENPOEKTUPOBATH WM IEPEHOCUTH Ha HOBBIE TUIAT(HOPMBI ykKe
HAXOJSAIIMECs B DKCIUTyaTaluu 0a3bl JAHHBIX M MPUKIAIHBIE cucTeMbl. [Ipu ucmonp30BaHUN MOCTa
Silverrun pacmmpsier CBOM BHYTPEHHUN PEMO3UTOPUN CHEHU(GUIHBIMH ISl 1EJIEBOM CHUCTEMBbI
atpuOytamu. [Tocne onpeneneHus 3HaU€HUHN STUX aTPUOYTOB FreHEPATOP MPUITOKEHUH MEPEHOCUT UX
BO BHYTPEHHUH KaTajor cpeibl pa3pabOTKU WM UCHOJB3YET MPHU reHepaluu Kojaa Ha si3bike SQL.
TakuM 00pa3oM, MOXKHO TOJIHOCTBIO OMpPENEIUTh SApO 0a3bl JaHHBIX C HCIOJB30BAaHHUEM BCEX
BO3MOXKHOCTeH KOoHKpeTHON CYBJI: TpurrepoB, XpaHUMBIX MHPOLENYp, OTPAaHUUYEHUN CCHUIOYHOMN
uenoctHoctu. [Ipu co3panun npuiioxkeHus Ha si3bike 4GL 1aHHbIE, IEPEHECEHHbBIE U3 PENO3UTOPUS
Silverrun, uconp3yroTCs MO0 /ISl aBTOMAaTUYECKON reHepaluy UHTeppeicHbIX 00BEKTOB, JTU00 AJIs
OBICTPOTrO UX CO3/IaHUS BPYUHYIO.

Jly1a oOMeHa TaHHBIMU C IPYTMMH CPEICTBAMHU aBTOMAaTU3ALUU MPOEKTUPOBAHUS, CO3JaHUS
CIEIMAIM3UPOBAHHBIX MPOIEYp aHAIKW3a W MPOBEPKH MPOEKTHBIX crenu(uKaimii, cocTaBieHus
CHEIMAIM3UPOBAHHBIX OTYETOB B COOTBETCTBUU C PA3IMYHBIMU CTaHJApTaMu B cucteme Silverrun
uMeeTcs TpU croco0a BbIIaYy MPOEKTHON WH(GOpMaIlMK BO BHEIIHUE (aiiiibl:

1. Cucrema oT4eTOB. M0OKHO, ONTPEAETUB COAECPKUMOE OTUETA IO PEMO3UTOPHIO,
BBIJIaTh OTYET B TEKCTOBBIN (haitin. ITOT (aill MOXKHO 3aTeM 3arpy3UTh B TEKCTOBBINA pEAAKTOP
WJIU BKJIIOYUTH B IPYTO#l OTYET;

2. Cucrema skcriopra/ummnopra. [[ist 6omee moIHOTo KOHTPOJS HaJ CTPYKTYpOi
¢aitioB B cucTeMe SKCIOPTa/UMIIOpPTa HMMEETCS BO3MOXKHOCTH OIpPEAENSATh HE TOJBKO
COJIEP’)KUMOE IKCIIOPTHOTO Gaiina, HO U pa3IeIUTeNu 3aMuceil, Mmoiei B 3amUcsIX, MapKepbl
HayaJla ¥ KOHLA TEKCTOBbIX IoJjied. Daliibl ¢ yKa3aHHOU CTPYKTYpOH MOXKHO HE TOJBKO
dbopMupoBaTh, HO M 3arpyXaTb B PEMO3UTOPHUHA. DTO JaeT BO3ZMOXHOCThH OOMEHHBATHCS



JaHHBIMU ¢ pa3nuuHbiMu cuctemamu: apyrumMu CASE-cpenctBamu, CYBJl, TekcToBBIMU
pellakTOpaMH U 3JIEKTPOHHBIMH TAaOJIULIAMU;

3. XpaHeHue peno3uTopusi BO BHEMHUX Qaitnax yepes ODBC-npaiiBepst. s
JIOCTyNa K JaHHBIM PENO3UTOpHsl M3 Haubojee pacHpOCTPAaHEHHBIX CUCTEM YIIPABICHHS
0a3amMu JaHHBIX OOECIeYeHa BO3MOXKHOCTb XPAaHUTh BCIO MPOCKTHYIO HH(OPMAIHIO
HernocpencTBeHHo B popmare atux CYB/I.

I'pynnosas paboma
I'pynmosas pabora moanepxkuBaercs B cucreme Silverrun 1Byms criocodbamu:
1. B cranmapTHOM  OAHOIIONB30BATEIBCKOW BEPCHM HMMEETCS MEXaHU3M

KOHTPOJMPYEMOTO pa3/ieleHus U CIusHUA Mojeneil. PaznenuB mMojens Ha 4acTH, MOYKHO
pa3jaTth MX HECKOJBKUM paspaborumkam. Ilocime nertanbHON J0pabOTKHM  MoOJENU
00BEIMHSIOTCS B €IMHbIE clielU(UKaLnY;
2. CereBast Bepcust Silverrun TO3BOJSIET OCYIIECTBISATH OJHOBPEMEHHYIO
IPYNIIOBYI0 PabOTy € MOJENSAMH, XPaHSAIIMMUCS B CE€TeBOM perno3uropuu Ha 6aze CYB/]
Oracle, Sybase wu Informix. [Ipu 5ToM HECKOIBKO pa3pabOTYMKOB MOTYT pabOTaTh C OJHON
U TOH K€ MOJIENbI0, TaK KaK OJOKMPOBKA OOBEKTOB NMPOUCXOAUT HAa YPOBHE OTAEIbHBIX
AIIEMEHTOB MOJECIIH.
Cpeoa gpynkyuonuposanun
Nwmerotes peanmzanuu Silverrun tpex miardopm - MS Windows, Macintosh
l. OS/2 Presentation Manager - ¢ BO3MOKHOCTbI0 OOMEHA MPOEKTHBIMU
JTAHHBIMHA MEXy HUMH.
s pyHkunonuposanus B cpeae Windows HE00X0IMMO UMETh KOMITBIOTEP C MPOLIECCOPOM
MOJICTH He HIKe 1486 U olepaTuBHYIO aMiITh 00beMoM He MeHee 8 MO (pekomeHnayercs 16 MO).
Ha nucke nonnasg uacrammsinus Silverrun 3anumaet 20 MO.

1. Rational Rose
Rational Rose — CASE-cpenctBo ¢upmser Rational Software Corporation (CIIIA) —
IpeHa3HaYeHO U1 aBTOMATH3al[|K 3TAloB aHaIn3a U mpoektupoBanus [10, a Taxoke Ui reHepanuu
KOJIOB Ha PA3JIMYHBIX SI3BIKaX M BBITyCKAa MPOEKTHOW JokyMeHTanuu. Rational Rose mcmomb3yer
CHHTE3-METO0JIOTHI0 00BEKTHO-OPUEHTUPOBAHHOTO aHaIM3a U MPOEKTUPOBAHUS, OCHOBAHHYIO Ha
NOJXO0JaX TPeX BEIyLIUMX CHEUUAINCTOB B JaHHOM o6Onactu: bywa, Pam6o u JlxekoOcoHa.
Pa3zpaGotanHas UMH yHUBepcanbHas HoTanus s MonenupoBaHusi o0bekToB (UML - Unified
Modeling Language) mpereHayeT Ha poib CTaHAapTa B 00JacTH OOBEKTHO-OPUEHTHPOBAHHOTO
aHanmu3a W rnpoektupoBaHus. KonkperHslii BapuanT Rational Rose ompenensercst s3pIkoM, Ha
KOTOpOM reHepupyrotcs konbl nporpamm (C++, Smalltalk, PowerBuilder, Ada, SQLWindows u
ObjectPro) . OcHoBHOI1 BapuanT — Rational Rose/C++ — mo3BosnsieT pa3zpabaTbiBaTh NMPOEKTHYIO
JOKYMEHTAIUIO B BUJIC AMAarpaMM M crieliu(uKamnuii, a Tak’ke TeHeprUpoBaTh MPOrpaMMHBIE KOJIBI Ha
C++. Kpome toro, Rational Rose cogepxut cpecTBa peMHKHHUPUHTA TPOrpamMm, 00ecrieunBaroIme
MIOBTOPHOE MCIIOJIb30BaHUE MMPOTPAMMHBIX KOMIIOHEHT B HOBBIX IIPOCKTAX.
Cmpykmypa u pynxyuu
1. ocHoBe paboTsl Rational Rose j1exuT mocTpoenne pa3imaHoOro poja JuarpaMmm
U crenupuKanuii, ONnpenesonuX JOTHYeCKYl0 U (U3UYECKYI0 CTPYKTYphl MOJIENH, €e
CTaTUYEeCKHEe W JWHAMHYECKHE acCHeKThl. B WX YHCIO BXOAAT AHMarpaMMbl KJIacCOB,
COCTOSIHUH, CLIeHapUEB, MOJyJIEH, IPOIIECCOB.
1. coctaBe Rational Rose M0HO BbIAETUTH 6 OCHOBHBIX CTPYKTYPHBIX
KOMITIOHEHT: Pero3uTOpHid, rpaduueckuil UHTEepdeic Moap30BaTeNs, CpelcTBa
npocMmoTtpa TmipoekTta (browser), cpencTBa KOHTPOJS TMPOEKTa, CpeacTBa coOopa
CTaTUCTHKH M TEHEpaTrop AOKyMeHTOB. K HUM 100aBifioTCS TE€HEpaTop KOJOB
(MHAMBUAYATBHBIN I KaXKIIOTO s3bIKa) U aHamu3atop ais C++, oOecrieunBaromii
PEMHXHUHUPHUHI — BOCCTAaHOBJIEHHE MOJENH IPOEKTa IO HUCXOJHBIM TEKCTaM
IPOTPaMM.
Peno3uropuit npencrabiser coboil 00bEKTHO-OPHEHTUPOBaHHYIO 0a3zy naHHbIX. CpencTsa
IPOCMOTpa O00ECTIeYNBAIOT "HABHUTAIMIO" TIO MPOEKTY, B TOM YHUCIIE, IEpPEMEIICHHE IO UepapXUsiM
KJIACCOB M IOJICUCTEM, MEPEKIIOUeHHe OT OJHOr0 BHIA auarpaMM K apyromy u T. 1. Cpeznctsa



KOHTPOJS M cOOpa CTAaTHCTUKU JAal0T BO3MOKHOCTh HAXOMUTh M YCTPAHATh OLIMOKH MO Mepe
pa3BUTHUS MPOEKTa, a HE MOCJe 3aBepIleHUs ero onucaHus. ['eneparop oT4eToB POPMUPYET TEKCTHI
BBIXOJIHBIX JOKYMEHTOB Ha OCHOBE COJICPIKAIICHCS B PEIO3ZUTOPUH HH(OPMALIHH.

CpenctBa aBTOMaTHMYECKOW TIeHepaluu KOJOB mporpamMm Ha s3pike CH++, HCHONb3ys
UH(OPMAIINIO, COJEPKAIIYIOCS B JIOTHUECKOHN U (DU3MUECKON MOJIEINISAX MPOEKTa, (GOPMHUPYIOT (HaliIbl
3arojIoBKOB U (haiyibl OomMcaHuii KjaccoB M 00bekToB. Co3/laBaeMblii TakuM OOpa3oM CKeJeT
IPOTPaMMBbI MOKET OBITh YTOUHEH ITyTeM IPSMOTO0 MIPOrpaMMHUpOBaHus Ha sa3bike C++. AHanmu3aTop
ko70B C++ peann3oBaH B BHJIE€ OTAEIBHOTO IPOrPaMMHOT0 MOAYJIs. Ero Ha3HaueHue coCTOUT B TOM,
4yT0OBI CO3/1aBaTh MOAYJIH MPOEKTOB B popme Rational Rose Ha ocHoBe nHpOpManuu, coaepxameincs
B OIpeleIsieMbIX IOJb30BaTeIeM HMCXOJIHBIX Tekcrax Ha C++. B mpomecce paboThl aHanu3atop
OCYILECTBIISICT KOHTPOJIb MPAaBUIBHOCTH HCXOAHBIX TEKCTOB M IMATHOCTHKY OMIHOOK. Monensb,
MOJIyuYeHHAs! B pe3ylbTare ero paboThl, MOXKET LETUKOM WM (parMEeHTapHO HCMOJIb30BaThCS B
Pa3IMYHBIX NPOEKTaX. AHAIN3ATOpP 00JIAAAaeT MUPOKUMHU BO3MOKHOCTSIMUA HACTPOWKU O BXOAY H
BbIXOAy. Hampumep, MOKHO OINpeneianTb TUIIbI UCXOIHBIX (ailioB, 6a30BbI KOMIMIATOP, 331aTh,
Kakas mH(popMaIus J0KHA OBITh BKIIIOYEHA B JOPMHUPYEMYIO MOJIEINb M KAKWE HIIEMEHTHI BBIXOTHON
MOJIeJIM ClIeyeT BBIBOAMTH Ha dKkpaH. Takum oOpa3zom, Rational Rose/C++ obecreunBaeT
BO3MOXXHOCTH IIOBTOPHOTO MCIIOJIB30BAHUS TPOTPAMMHBIX KOMITOHEHT.

2. pe3ynbTrate pa3padboTku rnpoekta ¢ nomoribio CASE-cpenctsa
Rational Rose ¢popmupyrorcs ciienyromue T0KyMEHTBI:
. AMarpaMMbl KJIaccoB;
. IMarpaMMbl COCTOSIHUI;
. IMarpaMMbl CIICHApUEB;
. IMarpaMMsl MOAYJIEH;
. AarpaMmbl IIPOIECCOB;
. cienu(UKaum KJIaccoB, 00bEKTOB, aTPUOYTOB U ONEepannuit
. 3arOTOBKH TE€KCTOB MPOTpamm;
. MOJIeITb pa3pabaThiBa€MO TPOTPAMMHOM CHCTEMBI.

[Tocnennuil U3 MepeunciIeHHbIX JOKYMEHTOB SIBIISIETCS TEKCTOBBIM (ailyioM, cojepsKaliuMm
BCI0O HEOOXOIUMYI0 MH(POPMAIMIO O TPOEKTE (B TOM 4YHCIe HEOOXOAMMYIO JUIS TOJMYYCHHUS BCEX
JyarpaMm u cnenuduxanuit).

TekcThl mporpamMM SBISIFOTCS 3arOTOBKAMU TSl TOCIIEAYIOMIEH paboThl mporpaMMucToB. OHK
dopmupyroTcss B pabodyeM kartanore B Buje (ailioB TUMOB .h (3aroyoBku, coJepikaiiue ornucaHus
KJIACCOB) | .Cpp (3arOTOBKHK MpOrpaMm Jijisi MeTo10B). CucTemMa BKIIFOYAET B MIPOrpaMMHBIE (HailiTbl
COOCTBEHHBIE KOMMEHTAPHH, KOTOPble HAUMHAIOTCS C MOCIEI0BATEIbHOCTH CUMBOJIOB //##. CocTaB
UHOpPMAINH, BKITIOYaeMOW B MTPOrpaMMHBIe (ailiibl, onpeaensercs MO0 1Mo yMOIYaHHIO, JIN0O 110
YCMOTPEHHIO MOJIb30BaTelsd. B ganpHeemM 3Tu MCX0IHbIE TEKCThI pa3BUBAIOTCS IPOTPaMMUCTaMU
B TIOJTHOIICHHBIE TTPOTPAMMBI.

B3zaumooeiicmeue c opyzumu cpeocmeamu u op2anu3ayus 2pynnoeoil padonvl

Rational Rose unrerpupyercs co cpeacrsom PVCS nns opranuzanuu rpynnoBoi paboThl 1
yIpaBJIEHUS] IPOEKTOM U €O cpencTBoM SODA — misi JOKYMEHTUpOBaHMs MPOEKTOB. MHTerparms
Rational Rose u SoDA o6ecnieunBaercs cpeactsamu SoDA.

Jlns opranuzanuu rpynmnoBoil pabotel B Rational Rose Bo3MoOxHO pazOueHune mMoaenu Ha
yIpaBisieMble oMo ienH. Kaxkaast u3 HUX He3aBUCHMO COXPAaHSETCS Ha TMCKE WIIH 3arpyKaeTrcs B
MoJieNb. B kauecTBe Mo iMo/1eI MOKET BBICTYNATh KaTeropusl KJIacCOB MIIM MOJCHCTEMA.

Jlnst yripaBiasieMo# TOAMOJIENH MPETyCMOTPEHBI ONIEPaLlN:

03N DN KW

1. 3arpyska oAMOJENHN B IaMSTh;

2. BBITPY3Ka MOJIMOJIETH U3 MaMSITH;

3. COXpaHEeHMEe MOJIMOJIeNTH Ha AUCKE B BUJIE OTAENbHOrO (aiina;
4. YCTaHOBKa 3aIlUThl OT MOJU(UKALINN;

S. 3aMEHa IOJIMO/IENH B MAMSITH Ha HOBYIO.

Haubonee s pextuBHO rpymnmnosas padoTta opranusyercs npu unrerpauuu Rational Rose co
CHeLMaTbHBIMU CPEJICTBAMU YIpaBieHUss KoHurypauueid u xkoHtpois Bepcuit (PVCS). B stom
cilyyae 3alluTa OT MOAM(UKALMK YyCTaHABIMBAETCS Ha BCE YIpaBiIIeMbIe MOJIMOJEIHN, KPOME TeX,
KOTOpPBIE BBIJICJIEHbl KOHKPETHOMY pa3paboTuyuky. B 3ToM cilydae mpu3HaK 3aluThl OT 3alMCH



ycTaHaBIUBaeTCs Ui (ailioB, KOTOPBIE COAEPIKAT MOMOIEITH, TO3TOMY IPH CYUTHIBAHUU "qyXKHX"
NoIMOJIeNIe 3alMTa WX OT MOAU(DUKAIMHM COXPAHSETCS U CllydallHble BO3JEUCTBUS OKaXyTCs
HEBO3MOXKHBIMH.
Cpeoa ¢pynkyuonuposanusn
Rational Rose ¢ynkumonupyer Ha pasnuunbix miatdpopmax: IBM PC (B cpene Windows),
Sun SPARC stations (UNIX, Solaris, SunOS), Hewlett-Packard (HP UX), IBM RS/6000 (AIX).
Jist paboThI cCHCTEMBI HEOOXOIMMO BBITIOJIHEHHE CIIEAYIOUINX TPEOOBAHMIA:
1. [Tnatdpopma Windows - mporeccop 80386SX wmmum BbIme (peKOMEHIYETCS
80486), mamate8MO (pexomennyercs 12M6), mpocTpancTBo Ha nucke 8MO + 1-3MO st
OTHOM MOJEIIH.
2. [Inarpopma UNIX — mamare 32+(16*uucno  momb3oBareneit) MO,
npoctpancTBo Ha aucke 30MO + 20 npu uncTausiuu + 1-3M6 a1 oHONM MOJICITH.
CoBMeCTUMOCTH 110 BEPCUSIM 00€CIIeUnBaeTCS HAa YPOBHE MOJECTICH.

3. Vantage Team Builder (Westmount I-CASE)

Vantage Team Builder nmpencraBisier co0oif MHTErpHUpPOBAaHHBINM MPOrPaMMHBIA MPOAYKT,
OpPUEHTUPOBaHHBIN Ha peanu3zanuto kackagHoi moaenu XK1 I1O un nonnepxky nonnoro XKIJ I10.

Cmpykmypa u pynxyuu

Vantage Team Builder o6ecnieunBaeT BBITIOJHEHUE CIEAYIOMUX (YHKIIUN:

1. MIPOEKTUPOBAHUE JIUArpaMM MOTOKOB JaHHBIX, "CYIIHOCTb-CBS3b", CTPYKTYp
JAHHBIX, CTPYKTYPHBIX CXEM MPOTPaMM U TOCIIEA0BaTEIbHOCTEH SKpaHHBIX (HOpM;

2. MIPOEKTUPOBAHKE TUArPaMM apXUTEKTYpbl cucteMbl — SAD (mpoekTtupoBanue
COCTaBa W CBSI3M BBIYMCIUTENIBHBIX CPEJICTB, PACHpElNEiICHUs] 3alad CHCTEMbl MEXAY
BBIUMCIUTENFHBIMA CPEICTBAMHU, MOJEIUPOBAHUWE OTHOIIEHUN TuIa "KIUEHT-cepBep',
aHaJIM3 HCIIOJB30BAaHUSA MEHE/DKEPOB TPAH3AKIMKA M OCOOCHHOCTEH (PYHKIIMOHUPOBAHHS
CUCTEM B pEaIbHOM BPEMEHH);

3. reHepanus koma mporpamMm Ha s3bike 4GL meneBoit CYBJl ¢ momHbIM
obOecrieueHreM MporpaMMHON cpeabl U reHepanus SQL-koma ans cozmanus tabmui BJI,
MHJIEKCOB, OTPAaHUYEHUH 1IEJIOCTHOCTH M XPAHUMBIX IIPOLEAYD;

4. nporpamMmmupoBaHue Ha si3bike C co BCTpoeHHbIM SQL;

5. yIpaBJeHUE BEPCUSIMU U KOHPUTYypaLuel IPOeKTa;

6. MHOT'OIIOJIb30BATENBCKUI TOCTYI K PEIO3UTOPHUIO ITPOEKTA;

7. reHepanus IpOeKTHOW JOKYMEHTAIMH 110 CTaHIapTHBIM U UHIUBUIYaTIbHBIM
madJIoHaM;

8. 9KCIOPT ¥ UMNOPT JaHHbIX npoekTa B popmare CDIF (CASE Data

Interchange Format).

Vantage Team Builder nmocraBnsercs B pa3iuyHBIX KOHQUIYpalMsSX B 3aBUCHUMOCTH OT
ucnonb3yembix CYBJ[ (ORACLE, Informix, Sybase wnu Ingres) umm cpeiacts pa3paboTKu
npunoxkeHul (Uniface). Koudurypauus Vantage Team Builder for Uniface otnuuaercs ot
OCTaJIbHBIX HEKOTOPOH CTEMeHbl0 OpueHTauuu Ha crnupainbHyto Mmonens KL TIO 3a cuer
BO3MOXKHOCTEH OBICTPOTO MPOTOTUIHPOBAHMS, ITpenocTaBisieMbix Uniface. J{ist onmcanust mpoekTa
NC ucnonb3yercs J0CTaTOUHO OOJIBINON HAOOp AMarpaMM, KOHKPETHBIE BapUAHThI
KOTOPOTO JIJIsl HanboJee pacpoCTPaHEHHBIX KOH(MUTYpaIluii MPUBEICHBI HIDKE B Tabmute 4.2

Tabnuua 4.2.
BapuaHThl Auarpamm JUist pa3InIHbIX KOHQHUTYparui

Vantage Team Vantage Team [Vantage
Tun quarpaMmbl O0o3Hauenue [Builder for Builder for [Team Builder
ORACLE [nformix for Uniface
CyliHOCTh-CBSI3b ERD + + +
[ToToKOB TaHHBIX DFD + + +
CTpyKTyp JAaHHBIX DSD + + +
ApXUTEKTYpbI SAD + + +




CHUCTEMBI

IToTOKOB ynpaBiaeHMs CSD + + +

TunoB gaHHbIX DTD + + +

CTpyKTypbl MEHIO MSD +

ITocaenoBaTenbHOCTH BSD +

0JIOKOB

[TocnenoBareabHOCTH FSD + +
opm

Conepxumoro Gpopm FCD + +

ITepexoa0B coCTOSTHUIM STD + + +

CTpyKTYpHBIX CXEM SCD + + +

[Ipu mocTpoeHnu Bcex TUIIOB JUarpaMM 0OeCHeunBaeTCss KOHTPOIb COOTBETCTBUS MoJIesei
CHUHTAKCHUCY UCIOJIb3YEMbIX METOJIOB, a TAK)KE KOHTPOJIb COOTBETCTBHSI OJJHOUMEHHBIX 3JIEMEHTOB U
UX TUIIOB JJISl Pa3JINYHbIX TUIIOB AUArPAMM.

[Ipu moctpoenun DFD oOecnieunBaeTcss KOHTPOJb COOTBETCTBUS AHarpamMm pa3iIndHbIX
ypoBHe# nekomnosunuu. KoHTponb 3a nmpaBMIbHOCTBIO BepxHEro ypoBHsa DFD ocymectBisercs ¢
MOMOIIBI0 MaTpHIBl CHHCKOB coObITHH (ELM). [l KOHTpOJIS 3a JEKOMITO3UIIMEH COCTaBHBIX
IIOTOKOB JJaHHBIX MCIIOJb3YETCS HECKOJIBKO BAPUAHTOB UX ONHCAHUA: B BHJE JUarpaMMm CTPYKTYp
nanHbIX (DSD) nnu B Hotrauuu BH® (dpopma bakyca-Haypa).

Jns noctpoenuss SAD ucnonb3yercst pacmupenHas Hotauuss DFD, naromias BO3MOXHOCTb
BBOJIUTH MOHSATHS IPOILIECCOPOB, 337124 U eprU(EepPUHHBIX YCTPOMCTB, YTO 00ECTIEYNBAET HATIISTHOCTD
IIPOEKTHBIX PELICHUM.

[Ipn noctpoenun Moaenn naHHbIX B BUujae ERD BbInonHAETCS €€ HOpMaIn3alys U BBOJUTCS
ornpeeneHue pU3NUECKUX UMEH IEMEHTOB JaHHBIX U TaOJIHIl, KOTOpbIe OYy1yT HCIOIB30BATHCS B
npoiiecce reHepanuu Gu3ndeckoil cxemsl JaHHBIX KoHKpeTHON CYB/I. OGecnieunBaercs
BO3MO>KHOCTB OIPENETICHNSI AIbTEPHATUBHBIX KIIIOYEH CYIIIHOCTEN U MOJIEH, COCTABIISIFOIIINX
JIOTIOTHUTEIIbHBIE TOYKH BX0J1a B TAOIMILY (1101 HHIEKCOB), U MOIIIHOCTH OTHOLIEHUN MEXIY
CYILIIHOCTSIMHU.

Hannumne yHuBepcanbHOM CUCTEMBI TeHepaluy Koja, OCHOBAaHHOM Ha CHEIU(UIIMPOBAHHBIX
CpEICTBaxX JOCTyna K PEMO3UTOPUIO IIPOEKTa, IO3BOJISIET IOAJEPKUBATH BBICOKHM YPOBEHB
WCIIOJTHEHUS] TPOEKTHOM AMCUMIUIMHBI pa3paboTuMKaMM: KECTKUH NOpsAAoK (HOpMUPOBaHUS
MOJIETIEH; JKECTKasg CTPYKTypa M COJEPKUMOE JOKYMEHTAllUM; aBTOMAaTH4YECKas TIeHEpalus
UCXOJHBIX KOJIOB IIPOrpaMM M T.JI. — BCE ATO 0OECIEYMBAET MOBBIIIEHNE KaYeCTBa M HA/IEKHOCTU
paspabateiBaembix 1C.

JJ1s TOATOTOBKHM MPOEKTHOM TOKYMEHTALMK MOTYT UCIOJIb30BaThCS N3/1aTEIbCKIE CUCTEMBbI
FrameMaker, Interleaf nnmu Word Perfect. CtpykTypa u cocTtaB NpOeKTHOH JOKYMEHTAIlMH MOTYT
OBITh HACTPOEHBI B COOTBETCTBMM C 3aJaHHBIMU cTaHaapramu. HacTpoiika BbimonHsiercs 6e3
WU3MEHEHHUS IPOEKTHBIX PELIEHUM.

IIpu pazpabotke nocrarouno kpynHoil MC Bcd cuctema B II€JIOM COOTBETCTBYET OJAHOMY
npoekTy Kak kareropuu Vantage Team Builder. IIpoekt MoxeT OBITH J€KOMIIO3UPOBAH HA Psij
CUCTEM, KaX/1asl U3 KOTOPBIX COOTBETCTBYET HEKOTOPOU OTHOCHUTEIBLHO aBTOHOMHOM noacucreme NC
U paszpalaTbIBaeTCd HE3aBUCHMMO OT JApPYruX. B nanbHeiineM cucTeMbl MPOEKTa MOTYT OBITh
UHTETPUPOBAHBI.

[Ipouecc nmpoexktuposanust UC ¢ ucnonb3oBanunem Vantage Team Builder peanuzyercs B Bune
4-x mocnenoBatenbHbIX (a3 (cTaauii) — aHATU3a, APXUTEKTYPhI, IPOSKTUPOBAHUS U peaTH3ali1, IPH
TOM 3aKOHYEHHBIE pe3yNbTaThl KaXJO0HW CTaJAUM TMOJHOCTHIO WM YAaCTUYHO TEPEHOCATCS
(uMIopTHpYIOTCS) B cienyromyto ¢a3zy. Bee nuarpammel, kpome ERD, npeobpazytoTcst B Apyroii Tui
WJIM U3MEHSIOT BHJI B COOTBETCTBUH ¢ 0coOeHHOCTsIMHU Tekymen (a3bl. Tak, DFD npeobpasyroTcs B
¢aze apxurekrypel B SAD, DSD — B DTD. Ilocne 3aBepuieHuss uMIopra JOru4eckas CBs3b C



npenbayieil ¢ga3oi paspeIBaeTcs, T.e. B JMAarpaMMbl MOTYT BHOCHTBCS BCE HEOOXOIMMBIC
M3MEHEHUSI.

B3aumooeiicmeue ¢ opyeumu cpeocmeamu

Kondurypamuss Vantage Team Builder for Uniface oOecmeunBaer CcoOBMECTHOE
UCIIOJIb30BaHUE IBYX CUCTEM B PAMKAX €AMHOM TEXHOJIOTMYECKON CPEIbl MPOSKTUPOBAHHMS, IIPH 3TOM
cxemsbl B/ (SQL-monenun) nepenocstes B peno3utopuii Uniface, u, Ha060poT, IpUKIIagHBIC MOJIEIIH,
chopmupoBannbie cpenctBamu Uniface, MoryT ObITh IepeHeceHbl B perno3utopuii Vantage Team
Builder. Bo3MoskHbIE paccoryiacoBaHUSI MEXKIY PEHO3UTOPHUSIMH JIBYX CHUCTEM YCTPaHSIOTCS C
MIOMOIIBIO CIIEUMAIBHONW YyTHIINTHL. Pa3paboTka skpanubix (hopMm B cpene Uniface BHIIOTHSIETCS HA
0a3e muarpamm nocienoBatenbHocTel Gopm (FSD) mocne mmmopra SQL- monenu. TexHomorus
paspabotku MC Ha 6a3e nanHO# KOH(UTypaliy moka3zaHa Ha pucyHke 4.1.

CrpykTypa peno3utopus (XpaHsierocs HemocpeacTBeHHO B 1eneBoii CYBJI) u untepderico
Vantage Team Builder sBIs10TCSI OTKPBITBIMH, YTO B PUHIIMIIE MTO3BOJISET MHTETPALIMIO C JTFOOBIMH
JIPYTHUMHU CPEJICTBAMHU.

Cpeoa ghynkuyuonuposanusn

Vantage Team Builder pynkumonupyet na Bcex ocHoBHbIX UNIX-mnatdopmax (Solaris, SCO
UNIX, AIX, HP-UX) u VMS.

Vantage Team Builder MoxxHO Hcnonb3oBaTh B KOHGUTYpaluu "KIUEHT-cepBep", IPU ITOM
0a3a MPOEKTHBIX JJAHHBIX MOXKET PACIOIaraThCsi Ha cepBepe, a paboure MecTa pa3paboTYNKOB MOTYT
OBITh KJIMEHTAMHU.

Puc. 4.1. Bzaumogeiictsue Vantage Team Builder u Unifac

v
(@)

BcnomMoraresibHbIe CpeACTBA MOJAEPKKHU KU3HeHHOro nukiaa [0

Cpeocmea Konguzypayuonnozo ynpasnenus

Lenp koHpurypannonsoro ynpasienus (KY) — obecneunts ynpasisieMoCTb

I. KOHTPOJIMPYEMOCTH MPOIIECCOB pa3padboTku u conpoBoxaenus 110. s atoro

HeoOXxo/uMa TouHas M JlocToBepHas uHpopMmaius o coctosHuM IO UM ero KOMIOHEHT B

Ka)X/IbIii MOMEHT BPEMEHH, a TAK)KE O BCEX MPEAIOJIaraeMbIX H BBITIOJTHEHHBIX W3MEHEHHSIX.

Jns  pemenust 3amgad KY npuMeHSIOTCS MeETOAbl M CpelAcTBa 00ecHeunBaroliye
UICHTU(PUKAIIMIO COCTOSTHUS KOMITOHEHT, Y9eT HOMEHKIJIATyphl BCEX KOMIIOHEHT ¥ MOIU(DUKAIIIA
CHCTEMBI B LIEJIOM, KOHTPOJIb 32 BHOCUMBIMH U3MEHEHUSIMU B KOMIIOHEHTBI, CTPYKTYPY CUCTEMBI U €€
¢GyHKIMH, a TaKkKe KOOPAMHUPOBAHHOE YIPABICHHE pa3BUTHEM (YHKIMHA U yIydlIeHHEM
XapaKTEPUCTHK CUCTEMBI.



Haubonee pacnpoctpanenasiM cpeactsoM KV sBnsercs PVCS ¢upwmer Intersolv (CLIA),
BKJTFOYAIOIIEE Pl caMoCTOATENbHBIX NpoaykToB: PVCS Version Manager, PVCS Tracker, PVCS
Configuration Builder u PVCS Notify.

PVCS Version Manager npenHa3HadyeH AJi1 YIpaBiIeHUS BCEMH KOMIIOHEHTAMHU MPOEKTa U
BE/ICHUS IJITAHOMEPHOW MHOTOBEPCHOHHOM M MHOTOIUIAT(GOPMEHHOHN pa3pabOTKH CHIIaMU KOMaHIbI
pa3pabOTUMKOB B YCJIOBHUSX OJHOM WM HECKOJIBKHMX JIOKAIBbHBIX cereid. [lonsTue "mpoekt"
TPaKTyeTCs KaKk COBOKYMHOCTh (haiimoB. B mpomecce paboThl Hax MPOEKTOM MPOMEKYTOUHOE
coctosiHue (halIoB MEPUOJUUYECKH COXPAHSETCS B apXHUBE MPOEKTa, BEAYTCS 3alUCH O BPEMEHH
COXpPaHEHHsI, COOTBETCTBUU JPYT APYry HECKOJBKUX BAPHAHTOB pasHbIX (ailioB mpoekTa. Kpome
3TOr0, (GPUKCUPYIOTCS UMEHA pa3paboTYUKOB, OTBETCTBEHHBIX 3a TOT UJIU UHOI (paiin, cocta (aiiios
IPOMEKYTOUHBIX BEPCUH MPOEKTA U AP. DTO MO3BOJSAET BEPHYTHCS NPU HEOOXOAUMOCTH K KaKOMY-
au00 W3 MPEIbIAYIIMX COCTOSIHUH aiina (HampuMmep, Npu OOHAPYKEHUH OIIUOKH, KOTOPYIO B
JTaHHBIA MOMEHT TPYAHO UCIPABUTB).

PVCS Version Manager npenHa3sHadeH AJi1 HCIOJIb30BaHUs B pabouux rpymnmnax. Cucrema
0510KMpPOBOK, peann3oBanHas B PVCS Version Manager mo3BoJsieT MpeoTBPaTUTh OTHOBPEMEHHOE
BHECEHHE M3MEHEHHI B OJIMH U TOT ke (aitn. B To ke Bpems, PVCS Version Manager mo3Bossiet
paszpaboTunkamM paboTaTh ¢ COOCTBEHHBIMH BEpCUSMH 00mero (aiima ¢ MmoryaBTOMaTHIeCKUM
pazpelieHueM KOHPIUKTOB MEX1y HUMH.

Hoctyn k apxuBam PVCS Version Manager BO3MOXXEH HE TOJBKO dYepe3 caM Version
Manager, HO 1 U3 60see yeM 50 HHCTpYMEHTAIBHBIX CPeACTB, B ToM urcie MS Visual C u MS Visual
Basic, Uniface, PowerBuilder, SQL Windows, JAM, Delphi, Paradox u ap.

Pesynbrarom pabotet PVCS Version Manager siBisieTcst CO3AaHHBIN cpencTBaMu (ailioBoit
CHCTEMBI PEMO3UTOPUH, XpaHSAMIHUKA B KOMIAKTHOH (opme Bce paboyre BEpCHU MPOrpPaMMHOTO
MPOJYKTa BMECTE C HEOOXOAMMBIMU KOMMEHTAPUSIMHU H METKAMH.

PVCS Version Manager ¢pyakmuonupyet B cpene MS Windows, Windows 95, Windows NT,
0S/2, SunOS, Solaris, HP-UX, AIX u SCO UNIX 1 MOXeT UCIIOIHATHCS Ha JTH000M IEPCOHATLHOM
KoMmImbtoTepe ¢ npoueccopom 80386 miu Beiie, pabounx cranuusax Sun, HP u IBM (RS-6000).

JIpyruM cpencTBOM KOH(UTrypanuoHHoro ympasineHus sBiasercs PVCS Tracker —
CTIeNMaTM3UPOBAaHHAsT HAJCTPOMKA HaJl O(PUCHOM SJIEKTPOHHOW TMOYTOM, NMpeaHA3HAUCHHAS IS
00paboTku cooOmieHnit 00 omuOKax B MPOAYKTE, JOCTaBKE MX HCIIOJHUTENSAM M KOHTPOJIS 3a
ucnonHenueMm. Muterpammss ¢ PVCS Version Manager maeTr BO3MOXHOCTb CBSI3bIBaTh C
COOOLIEHNUSAMU T€ WM MHble KOMIIOHEHThI mpoekTa. OTueTHble Bo3MoxkHOcTH PVCS Tracker
BKJIIOUAIOT MHOXECTBO PAa3HOBUJHOCTEN IpaUKOB U JUArpamm, OTPakaroIIUX COCTOSIHUE MPOEKTa
U Tpolecca €ro OTIAAKU, CPe3bl MO pa3IMYHbIM KOMIIOHEHTaM IIPOEKTa, pa3paboTdynKaM u
TecTUpoBIIMKaM. C MX MOMOIIBI0O MOXHO HAIJISIIHO MOKAa3aTh TEKYIIEEe COCTOSIHME padoThl Haj
IIPOEKTOM U €€ BPEMEHHBIE TEHICHIUH.

Ilepconan, paboraromuit ¢ PVCS Tracker nenutcss Ha msaTh TPYII B 3aBUCUMOCTH OT UX
00s13aHHOCTEH: MOIb30BaTENN, Pa3pabOTUMKH, TPYIINA TECTUPOBAHUS U KOHTPOJIS KauecTBa, rpyma
TEXHUUYECKON TOAJIEPKKH W CONPOBOXKJIEHUS, YIPABIEHUYECKUI MEpPCOHaN. DTUM MSATH TpyIIaM
HepcoHaIa COOTBETCTBYIOT IATh npenonpeaeneHubix rpynn PVCS Tracker:

1. noJsib3oBaresnu (Submitters) - UMEIOT OrpaHHUYEHHBIE ITpaBa Ha BHECEHUE
3aMe4aHuit u coobueHnii o0 ommobkax B 6a3y nanueix PVCS Tracker;
2. paszpabotunku (Development Engineers) - wuMeOT mNpaBo MPOU3BOIUTH

OCHOBHBIE OIEpaLMU ¢ TpeOOBaHUAMHU U 3aMeyaHusMu B 0aze naHHbix PVCS Tracker. Ecnu
pa3paboTUMKK JNEIATCS Ha MOATPYIIBI, TO A KaKIOW MOATPYNIBl MOTYT OBITh 3aJaHbl
OTJIENIbHBIE CIIMCKU MPaB JOCTYIIA;

3. tectupoBiuky (Quality Engineers) - uMerOT mpaBo MpOU3BOIUTH OCHOBHBIE
orepaiuu ¢ TpeOOBaHUSMU U 3aMEUaHUSIMU;
4. conpoBoxaeHue (Support Engineers) - mMeOT mNpaBO BHOCUTH JFOOBIE

3aMe4aHus, TpeOOBaHUS M PEKOMEHJAMM B 0a3y MOaHHBIX, HO HE MMEIOT IpaB IIo
pacnpezienieHuIo padboT U N3MEHEHHUIO UX IPUOPUTETHOCTH U CPOKOB HUCITOJIHEHUS;

5. pykoBonuTenu (Managers) - UMEIOT IPaBO paclpeAessTh paboThl MEXKIY
UCTIOJIHUTEIISIMU M IPUHUMATD PelIeHus 00 UX Ha/JIeKalleM HCIIOTHEHHH.



PykoBoauTensM pa3HbIX TPYII MOTYT 3a/1aHbl Pa3JIMYHbIE MTPaBa AOCTyNa K 0a3e JaHHBIX
PVCS Tracker.

B nomonmHeHwe K OTHM AT TPEAONPEACICHHBIM TpYIIaM, CYIIECTBYET Tpymmna
aZIMUHHCTpaTOpa 0a3bl JAHHBIX U 11 JOMONHUTENBHBIX IPYII, KOTOPBIE MOTYT OBITH HACTPOCHHI B
COOTBETCTBUH CO CHEIH(PUUECKUMH JOHKHOCTHBIMU 00SI3aHHOCTSIMU COTPYIHUKOB, HCIIOJB3YIOIITIX
PVCS Tracker.

TpeboBanue nnu 3amedanue nocrynatomiee B PVCS Tracker mpoxonuT ueTsipe 3Tamna
00paboTKu:

1. perucrpanus - BHECEHUE 3aMeuaHus B 0a3y JaHHBIX;

1. pacrpeeneHue — Ha3HauYeHHe OTBETCTBEHHOTO UCIIOJTHHUTEINS U CPOKOB
WCTIOJTHEHMS;

2. WCIIOJIHEHUE — YCTpPaHEHWE 3aMeuaHusi, KOTOPOE B CBOK OYEpEIb MOXKET
BBI3BATH JOMOJIHATEIHHBIE 3aMEUYaHUS UITH TPEOOBAHUS HA IOTIOJHUTEILHBIC PAaOOTHI;

3. pHeMKa — IpUEeMKa padOT M CHATHE UX C KOHTPOJIS WM HAIPaBJICHUE HA
TOpaboTKYy.

TpeboBanust u 3ameuanus, nocrynawomue B 6a3y nanueix PVCS Tracker opopmisitorcs B
BU/JIE CIIEIIMAJIBHOM (POPMBI, KOTOPasi MOKET coJiepkath 110 18 rosielt BbIOOpa CTaHIapTHBIX 3HAYEHUH
u 70 12 mpou3BOJBHBIX TEKCTOBBIX cTpok. [Ipu paspaborke (opmbl cieayeT OnpeneanThb
ONTUMANILHBIA Ha0Op MH(OpPMAINH, XapaKTEPHBIHN ISl BCEX 3anuceil B 0a3e TaHHbIX.

Jiig monydenust coaepkaTenbHoi nHpopmMannu o xoae pazpadorku PVCS Tracker mo3pomsieT
[0JIy4yaTh TPU TUIA CTATUCTUYECKUX OTYETOB: YACTOTHBIE, TPEH bl U IMarpaMMbl pacpe/Ie/ICHNUS.

YactoTHbIE OTYETHI COJIEPKAT MH(GOPMAIIMIO O YAaCTOTE MOCTYMAIONINX 3aMEYaHHUi 3a OJUH
yac TECTUPOBAHMSI IPOrpaMMHOro mnpoaykra. OJHAKO YHHMBEpPCAJIbHOI'O YacCTOTHOIO OT4YeTa HeE
CyLIECTBYET, T.K. HAa OLEHKY KayecTBa BIUSAIOT TUII METOJOB TECTUPOBAHUS, CEPbE3HOCTh
BBISIBIICHHBIX OIIMOOK W 3HAa4YeHHE Ne(EKTHBIX MOAYNEH Ui (YyHKIMOHUPOBAHUS BCEH CHCTEMBI.
Maioe yucno ¢aTtanbHbIX OIIMOO0K, TPUBOISIINX K MOJHONW OCTAaHOBKE pa3pabOTKH, XyKe OOJIBIIOro
yyclla 3aMEYaHuid K BHEIIHeMy BuUAYy HHTepdeilica mnosb3oBarens. CliegoBaTelabHO, YaCTOTHBIE
OTYETHI JI0JKHBI OBITh HACTPOEHBI Ha BBISBIEHHE KAaKOTO-TM00 KOHKPETHOTO acleKkTa KayecTBa Juis
TOT'0, YTOOBI UX MOKHO OBLIIO UCIIOIB30BATh JUIsl IPOrHO3MPOBAHMS OKOHUAHUS pabOT HaJl TPOEKTOM.

Tpennsl conepxat nHpopMaIHio 00 N3MEHEHHSIX TOTO MJIM MHOTO MOKa3aTelsl BO BpEMEHU U
XapaKTEepU3YIOT CTAOUIILHOCTh M HEMPEPBIBHOCTH Ipolecca pa3padoTku. OHM MO3BOJISIOT OTBETUTD
Ha BOIIPOCHI:

1. YCHEBAET JIM TPyIa pa3pabOTYUKOB CIPABIATHCS C MOCTYNAOIUMU
3aMEYaHUSIMU;
2. YIJIy4IIaeTcsl JIM Ka4eCcTBO MPOrPaMMHOT0 MPOAYKTa M KaKOBa JUHAMUKA

ATOrO IPOLECCa;

3. KaK TMOBJHUSJIO TO WIM WHOE pelieHue (yBEIMYCHHE 4YHClia pa3pabOTUHKOB,

BBEJICHHUE CKOJbB3SIIEro rpaduka, BHEJIpeHHWE HOBOIO METO/a TECTUPOBaHMSA) Ha paboTy

TPYIIIBI U T.1I.

Jnarpammbl pacnpezeneHust — Hanbosee pasHoOOpa3HbIe U MOJIE3HbIE ISl OCYIIECTBICHUS
OIIepaTUBHOTO PyKOBOJICTBA (hopMbI 0TUeTOB. OHM MO3BOJISAIOT OTBETUTH HAa BONPOCHI: KAKOW METOJ
TECTUpOBaHUs OoJiee HIPPEKTUBEH, KAKUE MOJIYIU BBI3bIBAIOT HAUOOJIbINIEE YHCIIO HAPEKAHHH, KTO U3
pa3pabOTUMKOB JIydllle CHPaBJIAETCS C KOHKPETHBIM THUIIOM 3aJaHuil, HET JM IepeKkoca B
pacripesieieHul paboT MEXIYy HMCIOJHUTEISAMH, HEeT JIU MOJYJeH, TECTUPOBAHUIO KOTOPHIX OBLIO
yZI€JI€HO HEAOCTaTOYHO BHUMAHUS U T.[I.

PVCS Tracker mpenna3zHaueH JUIsl UCIOJIb30BaHUS B pabOuyMX Tpymnmnax, 0ObeIWHEHHBIX B
obmyro cetb. B aToM cimydae neHtpanpHas 06a3za wiau npoekt PVCS Tracker naxomutcs Ha
00IIEIOCTYITHOM CEpBepe CETH, IOCTYIl K KOTOpoMy peanuzyercs nocpeactsom ODBC-apaiiBepos,
Bxomsammx B coctaB PVCS Tracker. I'maBuoit ocobennoctpio PVCS Tracker mo cpaBHeHHIo c
oObryHbIM  mpuiiockeHueM CYBJl  saBnsercs ero crnocoOHOCTh aBTOMATHYECKH YBEAOMIIATH
MOJIb30BATENs] O MOCTYIUIGHHHM HWHTEpPECylolled €ero WM OTHOCSIIEHCS K €ero KOMIETEHIINH
uHpopMaluu U THOKas cucTeMa paclpesiesieHHs IOJHOMOYMM BHYTpH paboueil rpymmnsl. Ilpu
HeoOxoaumoctu PVCS Tracker MoeT UCTIONb30BaTh Ui YBEAOMIICHUS YIaJICHHBIX YIEHOB IPYIIIBI
3JIEKTPOHHYIO MOYTY.



PVCS Tracker moaiepxuBaeT rpynmnoByo paboTy B JIOKAIbHBIX CETAX U B3aUMOJICHCTBYET C
CVYB/]I dBase, ORACLE, SQL Server u SYBASE nocpeactsom ODBC.

PVCS Tracker MokeT OBITh WHTETPUPOBAH C JIFOOOH CHCTEMOHN 3JIEKTPOHHOH TOYTHI,
noaaepxkuBatronied cranaaptel VIM, MAPI unu SMTP.

PVCS Version Manager 1 PVCS Tracker okpy>XeHbI BCIIOMOTaTeIbHBIMA KOMIIOHEHTAMHU:
PVCS Configuration Builder u PVCS Notify.

PVCS Configuration Builder npennasnauen s cOOPKHM OKOHYATENBHOTO MPOAYKTA M3
koMrioHeHT TpoekTa. PVCS Configuration Builder mo3Bossier onuceiBaTh mporiecc cOOpKH Kak Ha
crangaptHoM si3bike MAKE, Tak 1 Ha cOOCTBEHHOM BHYTPEHHEM SI3bIKE, UMEIOUIEM CYIIECTBEHHO
oompmue Bo3MokHocTH. PVCS Configuration Builder mno3BoisieT ocCymecTBIsITH COOPKY
IPOTPAaMMHOTO TPOAYKTAa HAa OCHOBaHMHU (ailnoB, XxpaHsmuxcsa B pernosuropun PVCS Version
Manager.

OObryHas mporeaypa cOOpKH MporpaMMHOTO mpoaykra ¢ momomisio PVCS Configuration
Builder coctouT u3 Tpex maros:

1. CTpouTCs (ailyl 3aBUCIMOCTEN MEKAY UCXOTHBIMU MOAYJISIMU;

2. B IIOJIY4YEHHBIN (ailll BHOCATCS] U3MEHEHUS C LENIBI0 €r0 HaCTPOUKH U
ONTUMU3ALNY;

3. OCYILECTBIIICTCS COOpKa MPOrPaMMHOI0 MPOTYKTA U3 UCXOIHBIX
MOJYJIEH.

Pesynpratom pabGorer PVCS Configuration Builder sBnsiercs cneumanbHbiil (aiin,
OTIHCHIBAIOIINH ONTUMAJIBHBIN AJITOPUTM COOPKH IPOTPAMMHOTO MPOYKTa, TOCTPOCHHBII Ha OCHOBE
aHaJM3a JIepeBa 3aBUCUMOCTEHN MEXly HCXOAHBIMU MOTYJISIMH.

PVCS Notify obecriednBaeT aBTOMaTHYECKYIO PACCBUIKY COOOIIEHU 00 ommoOKax U3 0a3sl
nanHbix nakera PVCS Tracker mo pabounm cranuusm HasHadeHus. Ilpu 3TomM ucnonb3yercs
oducHas cucrema 3MeKTpOHHOW mMouThl cc:Mail i Microsoft Mail. PVCS Notify pacmmpsier
Bo3MoxkHOcTH PVCS Tracker 1 ncnosib3yercst TOJIBKO COBMECTHO C HUM.

PVCS Notify mactpaupaetcs u3 cpeasl PVCS Tracker. Hactpoiika Bkiitouaer B ce0s
olpeielieHne UHTepBajia BpeMeHH, yepe3 koTopbiit PVCS Notify nposepsiet conep:xumoe 6a3bl
JTAaHHBIX, OIIPEJIEJIEHNE KpUTEpUEB 0TOOpa 3amuceil 1715 pacChlIKM YBEAOMIIEHHM, onpeiesieHue
CHHCKOB ajipecoB s paccbulkd. [locne nHactpoiiku PVCS Notify HaunHaeT paboTy B aBTOHOMHOM
peXuMe, aBTOMaTUYECKU pacchbliiasl yBeoMIIeHHs 00 n3MeHeHusx B 6a3e nanHeix PVCS Tracker.

PVCS Notify npenHa3HaueH A7 UCIOIb30BaHUS B O0IBIINX pab0UMX TPYIIax, YaCcTh YWICHOB
KOTOPBIX XOTS M JIOCTYITHA TOJBKO Yepe3 CPEelCTBA AIEKTPOHHOW TMOYTHI, OJJHAKO JOJDKHA MMETh
OTepaTUBHYIO MH(OPMAIUIO 0 TpeOOBaHUAX HAa U3MEHEHUE MPOTrPAMMHOTO MPOJYKTa, 3aMEUaHUX,
omuOKax, X0JIe ¥ Pe3yJIbTaTax ero TECTUPOBAHUSI.

Pesyneratom pabotel PVCS Notify sBnsitorcst opopmiieHHbIe B COOTBETCTBUM C OJHUM U3
CTaHJAPTOB MOYTOBBIE COOOIIECHUS, TOTOBBIEC JJISI PACCHUIKU ITOCPEICTBOM CHCTEMBI JJIEKTPOHHOM
HOYTBHI.

Ilopsinok BbIMOTHEHNS 1a00paTOPHOIT padoThI:
1. O60cHOBaTh BHIOOP TOT'O WJIM HHOTO CPEACTBA MPOEKTUPOBAHUSI.

Jlaboparopnasi padora Ne2(. Ynpasiaenune npoekramu UC.

Heab: mnonyynTh TmpeacTaBieHHe 00 aHaMM3€ U OIEHKE MPOM3BOAUTEIHLHOCTH
MH(OPMALIMOHHBIX CUCTEM.

KpaTtkue TeopeTnyeckue cBegeHHs

3aoauu kanenoapnozo naanuposanus

[lenTpanpHOE MECTO B YIpPABIEHUU CPOKAMHU NPOEKTa 3aHUMAIOT 33Ja4d KaJleHAapHOTO
IUTAHUPOBAHKS — TMPOIECCAa COCTABJICHHS W KOPPEKTUPOBKH pACIHCAHHS, B KOTOPOM padOTHI,
BBHITIOJTHSIEMbIE PA3IMYHBIMU OPTaHU3AIMSIMHE, YBS3BIBAIOTCS BO BPEMEHH MEXAY COOOW U ¢
BO3MOXHOCTAMHU HUX OGCCHG‘-IGHI/IH PA3IMYHBIMU BUAAMU MATCPUAJIbBHO-TCXHUYCCKUX U TPYHAOBLIX
pecypcoB. Ilpu yBsi3ke MODKHO OBITh O0OECTIEUECHO COONIOACHUE 3aJaHHBIX OTrPaHUYCHUH,



ONTUMaJIbHOE (MO NPUHATOMY KPHUTEPHUIO) paclpelelieHue pecypcoB. Pesynbratom mporecca
ABJISICTCA CO3/IaHUE KAJICHIapHBIX IJIAaHOB.

Kanenpapuele mimaHsl - 3TO pacnucaHusi U rpaduku padoT, BBIMOIHAEMBIX PA3TUYHBIMUA
YYaCTHUKAMHU, KOTOPBIE YBS3BIBAIOT ATH PAOOThI MEXIy €000 1O BpPEMEHM U BO3MOXKHOCTSIM
o0ecrieyeHns pa3TUIHbIMU pecypcaMu. TUIIBI KaJIEHAAPHBIX TUIAHOB BEIOMPAIOTCS B 3aBUCUMOCTH OT
1eJel MIIaHUPOBAHUS M OCOOCHHOCTEH MPOEKTA.

B mpocreiimem ciyuae mapaMeTpsl KaJCHIApHOTO IUIaHA COCTABJSIOT JaThl Hauyajga U
OKOHYAHHUs KaXJIOW paboOThl, UX NPOJODKUTEIBHOCTE M HeoOXxoauMele pecypcebl. [lpu ananuze
KaJCHJApHBIX IJIAHOB OMPEIEISIOT TAKKE Pe3epB BPEMEHM (BETUYMHA BO3MOXKHOTO OTKJIOHEHHS
IPOJOJDKUTEIBHOCTH ISl KaXKJI0M pabOThl, KOTOpasl HE MOBIUAET Ha 3aBEPILIEHHE MPOEKTA B CPOK).
B GonBbIIMHCTBE CIOXKHBIX KaJCHIAPHBIX IUIAHOB CYIIECTBYET 10 6 BapMaHTOB MOMEHTOB Hadaja,
OKOHYaHUs, POAOIKUTEIBHOCTH pabOT U Pe3epBOB BPEMEHU. DTO - paHHUE, MO3]HHUE, Oa30BbIC,
IUTAaHOBBIE U (PAKTUUECKUE JIaThl, peaIbHBIA M CBOOOIHBIN pe3epB BpEeMEHH.

Mertoabl pacueTa ceTeBbIX MOJIENIEN II03BOJISIFOT BEIUUCIIATh TOJIBKO PAaHHHE U O3JHUE AATHI.
bazoBele M TeKymIMe IUTAHOBBIE JAaThl HEOOXOJUMO BBIOMpATh C YYETOM JPYTrux (HaKTOPOB.
CymiecTByeT TpH BapuaHTa BbIOOpa:

[} KajeHaapHBIN TUIaH 110 pAHHUM HadaiuaM (3KECTKO CJIEBa): UCIOIb3YETCs IS
CTUMYJIMPOBAHUS UCIIOJHUTEIEH IPOEKTa;

[l KaJeHJAapHBIN IUTaH IO TO3IHUM OKOHYAHHUSAM (KECTKO CIIpaBa): HCIOIB3YeTCs s
IPE/CTaBICHUS BBIIOJIHEHUS IPOEKTA B JIyUIlIeM CBETE JAJIs OTPEeOUTEs;

[] xameHZAapHBIA IJIAH MEXAY HUMH: JENaeTcs WIM JUIS CTIaKUBAHHUS MOTPeOIsIeMbIX
pecypcoB WM Ul IIOKa3a 3aKa34uuKy Hanbosee BepOsTHOIO HCXO0/1a.

Kiro4eBbIM MOHSATHEM ITPH COCTABIICHUH KAJICHIAPHOTO TIJIaHA SIBJISIETCS TPOIOJIKUTEIHHOCTD
paboThl. IIpo10IKUTENBHOCTE — 3TO BPEMs BBIIOJIHEHUS paboThl. OOBIYHO B J€TEPMUHUPOBAHHBIX
TUTaHAX MPOAOIDKUTEILHOCT PAa0OTHI CYMTACTCSI HEM3MEHHOW. B neficTBUTENbEHOCTH OHA 3aBUCHT OT
BHEIIHUX (haKTOPOB M SBISETCA CIy4yallHOM BEIMUYMHOM, 3aJaeTcs 3aKOHOM paclpeleneHus (Win
IUIOTHOCTBIO pactpenencHus). YacTto npogoKUTETbHOCTh MEHSIETCS U3-3a M3MEHEHHS KOIMYEeCTBa
TPYAOBBIX pecypcoB Ha 3Toi pabore. Ilepen HauasoMm cocTaBieHMs IUIaHA A KaXJIOW pabOThI
U3BECTHA €€ OLEHOYHAs MPOJOJDKUTENBHOCTD. [locine Hadana paboTsl, HO A0 €€ OKOHYaHHs MOXKHO
BBIUUCIUTh  OCTABIIYIOCS  IMPOAODKUTENbHOCTh. OHa  MoOXeT ObITh paBHa  IUIAHOBOM
NPOIOJDKUTEIFHOCTH MHHYC BpeMsi, TpOIIeNNiee ¢ MOMEHTa Hadaia paboThl, WJIM MOKHO
NEPEOLIEHUTh OCTABIIYIOCA MPOAOKUTEIBHOCTh HAa OCHOBAaHMM 3HAHUI, IOJYyYEHHBIX MpU
BBITTOJIHEHUH Pa0OTHI HA JJAHHBII MOMEHT BpeMeHH. Kak Tonbko pabora OyneT 3aKOHYEeHa, MOKHO
3apuKkcUpoBaTh (HAKTUUYECKYIO MPOJOJKUTEIBHOCTh. PAKTHUECKYIO MPOIOJIKUTEIBHOCTD MOJIE3HO
3HaTh, TaK KaK, CpaBHUBAs €€ C IUIAHOBOW, MOXHO BBIYHCIHTH OTKJIOHEHHUS OT IUIaHa, YTO
UCTIOJIBb3YeTCs JUIsl KOHTPOJIS MPOLIECCca BBIMOIHEHUS paboT U BBIYMCICHUS TEHACHIUH.

Cemeeoit ananus u KaienoapHoe niaHUPOGaAHUE NPOEKM O

ITpu ananu3e paboOThl MEHEIKEPOB MPOEKTA 1eeCO00PA3HO Pa3InyaoT TPU CTOPOHBI Jera:
COCTaBJICHUE IIJIaHA, COCTABIICHHUE Tpa(uKa, yIpaBJICHUE.

CocraBieHue rpapuKoB MO MPOEKTY - AEJO0 CIOXKHOE, MO3TOMY B IOMOIIb MEHEIKepaM
MIPOEKTOB OBUIO pa3padOTaHO MHOTO BCIIOMOTATEIbHBIX CPEACTB. J[Ba M3 HUX — CETEBOW rpaduK M
nuarpamMma ['anTra. OHM OOBIYHO pealn30BaHbl B PAa3HOOOPA3HBIX MakKeTax MPOTrPaMMHOTO
oOecrieyeHnsT /ISl YIpaBJICHUS MPOEKTAaMH, TAaKWE TaKeThl MIMPOKO IPEICTABICHBI Ha PBIHKE.
bnaronapst »TMM cpeacTBaM pPE3KO yCKOpsieTcsi 00paboTKa JaHHBIX U MOXHO OBICTPO BHOCHUTH
TIOTIPABKH B TpayKH MPOeKTOB. Kpome Toro, mMeeTcst BO3MOKHOCTH ITPOAHATM3UPOBATh PA3TUIHbIC
BapHaHThl OTKJIOHEHHH OH HoMuHana. Kak W mpu HCHONb30BaHUM JIIOOOW Apyrod MallMHHOU
NPOTPaMMBI, pe3yJabTaT pabOTHl TAKOTO TakeTra OynmeT He Ooyiee TOJHOIEHHBIM, Ye€M HCXOJ/HBIC
nansble. [103ToMy BakKHO, UTOOBI KaXK/IbIi MOJIb30BATENb TAKUX NMPOTPaMM MOHUMAT 3aJI0’KEHHBIE B
HUX TPUHIIHIIEL.

Cemeeoit ananuz — 3T0 METOJ TUTAHUPOBAHMS pabOT MPOEKTHOrO Xapakrepa, T.e. pador,
orepanyy B KOTOPBIX, KaK TPABWIIO, HE MOBTOPSIOTCA. METOIBI CETEBOTO aHAM3a ITO3BOJISIOT
OCYILIECTBUTh AHAJIU3 MPOEKTa, KOTOPHI BKIIOYaeT B ceOst OOJbIIOE YHCIO B3aMMOCBSI3aHHBIX
ornepauuii. Mbpl MOXEM OIPEICIUTh BEPOSATHYIO MPOJIOJIKUTEIBHOCTD BBIOJHEHHUS pPaboOT, UX
CTOMMOCTb, BO3MOJKHBIE pa3Mepbl PKOHOMHM BPEMEHHM WM JEHEXHBIX CPEICTB, a TakKXe TO,



BBITNIOJTHEHUE KaKUX ONIEPALUN HEIb3sl OTCPOUNTh, HE 3a/1€P>KaB IIPU ATOM CPOK BBIIIOJHEHUS IIPOEKTA
B 1enoM. HemanmoBakHoll sBisieTcss U mpoOiema oOecmedeHus pecypcamMu. MeToasl CeTeBOro
aHaJIM3a MOT'YT OBbITh UCIIOJIb30BAaHbI IPU COCTABICHUH KaJIEHIaPHOIO IJIaHA BBIIIOJHEHUS Ollepaluii,
YIIOBJIETBOPSIOUIETO CYIIECTBYIOIIUM OIPAaHUYEHHUSIM Ha 00€CIIEYeHHE PECYPCaMH.

Amnanu3 1100010 MPOeKTa OCYIIECTBISETCS B TPH dTama:

1. Pacunienenue npoekTa Ha psiA OTAETBHBIX pa0boT (WK onepaluii), U3 KOTOPBIX
3aTe€M COCTAaBJIISIETCS JIOTHUECKas CXeMa.
2. OneHka MpoIoIKUTEILHOCTHA BBIITOJIHEHUSI KKJIOW ONEpalliu; COCTaBIICHUE

KaJCHJapHOTO IUIaHA BBIMIOJIHEHUS MPOEKTAa M BbIIEIEHUE paboT, KOTOpPHIE OINPENENISIOT

3aBEPILECHUE BBIITOJIHEHUS IIPOEKTA B LIEJIOM.

3. Onenka moTpeOHOCTEH KaXKI0W omepalu B pecypcax; MepecMOTp IUlaHa

BBIMIOJIHEHUS OMepaluii ¢ ydeTtoMm obecreueHusi pecypcamu JuOO TmepepacrpeneicHue

JEHEKHBIX WIH IPYTUX PECYPCOB, KOTOPOE yIydllaeT IIaH.

Cemesan ouazpamma (cetb, rpad cetu, PERT nuarpamma) — rpaduueckoe oToOpakeHHE
paboT npoekTa U UX B3auMOCBs3el. B ri1aHMpoBaHUY U YIPABIEHUU IPOEKTaMH 10/1 TEPMUHOM CETh
MOHMMAETCS TIOJMHBIA KOMIUIEKC pPabOT M BEX MPOEKTa C YCTAHOBIEHHBIMH MEXIYy HUMU
3aBucuMocTsIMU. CeTeBble JHarpaMMbl OTOOpaXKalOT CETEBYI0 MOJENb B TpadMuecKOM BHIE Kak
MHOKECTBO BEpILIUH, COOTBETCTBYIOIIMX pPa0OTaM, CBS3aHHBIX JIMHUSAMH, MPEICTABISIONIIMU
B3aMMOCBSI3M MEXIy paboTamu. DTOT Tpad, Ha3bpIBaeMbI CETHIO THIA BEpIIMHA — padoTa WM
JIUarpaMMoi MpeAnecTBOBaHUS, SBJIseTCs HanboJiee pacpoCTpaHEHHBIM MPEACTABICHUEM CETH Ha
ceroAHsHui eHb. CereBas nuarpaMMa He sIBIsieTCsl OJIOK-CXEMOM B TOM CMBICJE, B KOTOPOM 3TO
CPECTBO UCIONb3YETCS A1 MOACIUPOBAHUSA JEIOBBIX MpoLeccoB. [ [puHIIMNINANbHBIM OTJIIMYUEM OT
0JIOK- CXeMBl SIBJISIETCS TO, YTO CETEBas AUarpaMma MOJEIUPYET TOJbKO JIOTHYECKUE 3aBUCUMOCTHU
MEXIy dJIeMEeHTapHbIMU paboTramu. OHa He OTOOpakaeT BXOMBI, MPOLIECCHl M BHIXOABI, U HE
JIOITYCKAeT MOBTOPSIOIINUXCS [IUKIOB UM METENb.

Memoowt cemegozo naanupoeanus — METObl, OCHOBHAS 11€JIb KOTOPBIX 3aKJIFOYAETCS B TOM,
YTOOBI COKPATUTh JO MUHUMYMa MPOJOKUTEIbHOCTh MPOEKTa, OCHOBBIBAIOTCS HA pa3pabO0TaHHBIX
NPaKTUYECKH OJJHOBPEMEHHO U He3aBUCUMO MeToie kputuueckoro mytu (MKII) u merone oneHku u
nepecmotpa mianoB PERT.

[lepBbIM 11arOM B aHAJIN3€ JIFOOOTO MPOEKTA SBJISETCS COCTABICHUE CITUCKA BXOJISAIINX B HETO
onepanuil. Jletanu Takoro cnucka 3aBUCAT OT clieln(UKH KOHKPETHOTo poekTa. Tem He MeHee, BO
BCEX ClIydasX HEOOXOAMMO BBLIEIUTH HEMOCPEACTBEHHO MPE/IIECTBYIONIYIO0 OINEpaltio WIH
onepanuu. HemocpeacTBeHHO NMpeAlIeCTBYIOMMMU Ha3bIBAlOTCS ONEPALMH, BHIMOIHEHHE KOTOPBIX
JOJDKHO OBITh 3aKOHYEHO MpeXJae, YeM MOXKeT HauaThCs JaHHas onepaunus. Hanpumep, npu
MIOCTPOMKE J0Ma Kpbllla HE MOXKET OBbITh MOCTPOEHA 10 TOrO MOMEHTAa, MOKa HE 3aKOHYMUTCS
Bo3BeJeHue creH. [locie TOro Kak CoOCTaBiI€H CIHCOK, JIOTMYECKas I0CIIE0BATEIbHOCTD
BBITIOJTHEHUS ONIEPALUi MOKET ObITh MPOMIIIIOCTPUPOBAaHA C TOMOIIBIO Tpada.

ITocne Toro kak mpoBeAeHa HAEHTH(HKAIMA onepauuid (paboT), MOXKHO OIEHHUTh HX
IPOJODKUTENBHOCTh. Ha OCHOBE MNpONOIKUTENBHOCTH BBIIOJHEHUS KaXJIOW omepauuu U
PYKOBOJCTBYSCh JIOTUYECKOM CXEMOW, MOKHO HAlTH BpEMsl BBIIIOJIHEHHUS INpoeKTa B 1einoMm. Ha
JAHHOM JTarle MPeArnoiaaraeTcsi, YTo NpoJOHKUTEILHOCTD BHIIOTHEHHS KaX101 onepannu sBiseTcs
(UKCUPOBAHHOM BEJIMYMHOM, HE MCIBITHIBAIONICH BIMAHUS HEOIpeleleHHOCTH. B kaxaom rpade
CYIIIECTBYET HECKOJIHKO BO3MOXKHBIX MyTei. O0miee Bpems, HE00X0IMMOe JIJIsl TOTO, YTOOBI MPONTH
Kakoil -mbo MmyTh, €CTh CyMMa BBINIOJHEHHs BCeX omepaiuii (pador), mpuHaUIekalux JaHHOMY
nytd. [IpogomKUTeTbHOCTh BBIMIOJHEHUSI BCEro MPOEKTa 3aHMMaeT HauOombliee Bpems. boiee
JUIUTEIbHBIE ONIEpALli Ha3bIBAIOTCA KPUTUUECKUMH.

Kpumuueckuit nyms — MakCUMaJbHBIA MO MPOAOKUTEIHHOCTH MOJHBIA MyTh B CETH (B
cereBoil Monenu). PaboTel, nexaiiye Ha 5TOM MYTH, HA3bIBAIOTCA KPUTHMUYECKUMH pabOTaMH.
JnuTenbHOCTh KPUTHUECKOTO MYTH OIMpeesieT HAauMEHBIIYI0 OOIIYI0 MPOJOJIKUTENbHOCTh paboT
0 MPOEKTY B 1esioM. Kak mpaBuiio, Kputudeckre paboThl COCTABIISAIOT HEOOIBIIYIO YacTh BCEX padoT
CeTH, HO HMMEHHO OHM OIPENESIOT MPOJOJIKUTEILHOCTh BBIIIOJIHEHUS KOMILJIEKCA B IIEJIOM.
JUTMTebHOCTh BBIMOJIHEHUS BCETO MPOEKTA B LIEJIOM MOXKET ObITh COKpallleHa 3a CYET COKpalCHHS
JUITEIIFHOCTH 3a/1a4, JIeXKAlMX Ha KpuTHueckoM myTH. COOTBETCTBEHHO, JI00as 3ajepikka
BBIIIOJIHEHMS 337]a4 KPUTUYECKOr0 MMYTH MTOBJIEYET YBEIUYEHUE JIINTEIbHOCTH IPOEKTA.



CymecTByIOT Takke paboThl ¢ O4YE€Hb MAJIEHBKUMHU pe3epBamMH BpeMeHH. OHU SIBIISIOTCS
CYOKpUTHYECKHMH U Ha HUX HYXHO OOpalaTh CTOJIbKO K€ BHUMAHUS, CKOJIBKO U Ha KPUTHUECKUE
paboTHI.

1. KakJ10M rpade HaiaeTcs, 1o KpakHel Mepe, OJIMH KPUTHICCKUN
nyTh. st Toro utroObl HAWTH OOUIYI0 MPOAOIKHTEIBHOCTH BBIIOIHEHUS
IIPOEKTA, HY>KHO OIPEAECIUTh MPOJOIHKUTEIIBHOCTE KPUTHYECKOro IyTH. B
OonpmHCTBE TpadoB HACHTU(PUIUPOBATH BCE MAYIIME CKBO3b rpad myTH,
4YTOOBl BBISIBUTH CpPEAM HUX TOT, KOTOPBIM 3aHMMaeT HauOoJjbllee Bpems,
JIOCTaTOYHO TPYyAHO. s ompesneneHuss KpUTUYECKOIO IYTH HMCIOJIb3YeTCs
METOJ KPUTHYECKOTO IyTH.

Meroa kputndeckoro mytu (MKII) — sBisieTcs OCHOBHBIM MaTeMaTHYECKUM CPEACTBOM IS
BBIUMCJICHHS] pAHHUX U TO3/IHUX HAayal U OKOHYaHUH paboT U pe3epBOB BPEMEHH.

Cy1ecTByeT 1Ba BO3MOXKHBIX METO0/1a, TIO3BOJISIOLIUX OTCIEAUTH IBUKEHUE BPEMEHU B
rpade:

2. Omnpenenenue Ui Kax01 onepaluu Haubosiee paHHUX CPOKOB
Hayajla U OKOHYaHUs €€ BbIIIOJIHEHHUS.

3. Onpenenenne st KXXI0TO COOBITHS HanOO0JIee paHHETO CPOKA €To
HACTYIUICHHUS.

Bropoii MeTo mpuMEHUM TOJIBKO B CITy4ae CTPEIIOYHBIX rPpadoB.

JIroOble 3aMe/IeHHs Ha KPUTUYECKOM ITYTH MPUBEIYT K 3aJ€PIKKE CPOKa BBIMOTHEHUS BCETO
npoekta. Mexay TeMm Il HEKPUTUYECKUX MYyTeH MOYKHO JIONYCTUTh HEKOTOPBIE 3a/epKKH IpU
BBIMIOJTHEHUH COCTABISIONIUX UX OMepaluil WU MEePecMOTPeTh IpaduK WX BBIOIHEHHUS. 3amac
BPEMEHM, KOTOPBIH CYILIECTBYET B CXEME MPOEKTA, Ha3bIBAETCS PE3EPBOM BPEMEHH.

Pa3nuuaroT HECKOIBKO BUIOB PE3EPBOB BPEMEHH, BOSHUKAIOIIMX 0] BIUSHUEM Pa3IMUHbIX
BO3/ICIICTBUI, KOTOpPbIE OKa3bIBAET 3aI1aC BPEMEHU Ha CXEMY BBIIIOJIHEHUS IIPOEKTA.

OOmuM pe3epBOM Ha3bIBACTCSl KOJIMYECTBO BPEMEHH, Ha KOTOPOE MOXKHO YBEIUYHTH
POJODKUTEIBLHOCTh ONEpPAllUi B pe3ysibTaTe MPOJUICHUS CPOKa €€ BBIMOJIHEHUsS MM MepecMOoTpa
IUIaHA, HE BJIMAIOIIETO HA MPOJOJKUTEIBHOCTD BBIIIOJIHEHUS [TPOEKTA B LIEJIOM.

CBOOOIHBIM pE3epBOM BpPEMEHHU HA3bIBAETCSl KOJMYECTBO BpPEMEHH, Ha KOTOPOE MOKHO
YBEJIMUUTH MPOJOJDKUTENBHOCTh ONEPALMKA B PE3YyJbTaTe MPOJUICHHS CPOKA €€ BBINOJIHEHUS WU
IepecMOoTpa IIaHa, HE OKa3bIBAIOIIETO BO3/ICHCTBUS Ha HanboJsee paHHUM CPOK BBITOJTHEHUS 000
MOCTEAYIOLIEN OIIEpaLIUH.

NHorma ucnons3yloT TpeTUui BUJ, TaK Ha3bIBAEMbI HE3aBUCUMBIN pe3epB BpeMeHu. OH He
OKa3bIBAET HUKAKOTO BJIMSHUS HA IPEIIECTBYIOLINE WU MOCIEAYIOLINE ONIEPALIUN.

Jlna mro6oii onepanuu (paboTsl)

OO6mwmit peseps Bpemenun = LET okonvanus - EET navana - [IpogomkutensHOCTb,

a TaKxe

CBo6oanslii pe3epB BpeMenu = EET okonuanus - EET nHauana — [TpogomkuTensHOCTD

"

Hesasucumsiii peseps Bpemenu = EET oxkonuanus - LET navaina - [Ipo1o/KUTENIBHOCTS.

WNuorpa GpiBaeT mose3Ho M300pa3uth Ha rpade MMEIOIIMNCS B HAJIUYUU PE3EePB BPEMEHH,
0COOEHHO €CJIM TUIaH BBIMOJHEHHUS onepanuii HE0OX0IMMO IepecMOTpeTh. B aToM cityuae ogHUM U3
BO3MOJKHBIX METOJIOB siBIsieTcs Tpaduk (quarpamma) ["anTTAa.

CereBoif Tpad oOTpaxkaeT JIOTUYECKYIO IIOCJIEIOBAaTEIbHOCTh BBIIIOJHEHUS OIEpalui,
BXOJIALINX B MPOEKT. Jl0 CUX MOp MpH aHaJIM3€ Mbl HE IPUHUMAJIM BO BHUMaHUeE U HE pacCMaTpUBaIH
KOHKPETHO Kakue-IMO0 orpaHMyYeHHs Ha obecreueHune pecypcamu. MIcXoaHbli KalleHAapHbIH M1aH
BBITIOJTHEHUS OIEpaluii COCTaBISJICS MPU YCIOBUHM, YTO BCE HEOOXOIMMBIE PECYpPChl MMEIOTCS B
JI0OCTaTOYHOM KosmdecTse. OHAKO Takasi CUTyalllsl MMEET MECTO JTaJeKO HE BCErza, a v 3TO Tak,
TO UCIIOJIb30BaHUE PECYPCOB B COOTBETCTBUU C MOTPEOHOCTAMHU, YKa3aHHBIMU B KaJI€HIapHOM IIJIaHe,
MOJKET OKa3aThCsl HEOKOHOMHUYHBIM.

Ozpanuuenusa na pecypcel. Ilpu TIaHUPOBaHMM HEOOXOAMMO YUHUTHIBATh HEU30€KHYIO
OTPaHUYEHHOCTh PECYPCOB IO HECKOJIBKUM (PAKTOPaM.

Obopyoosanue. Y HEKOTOPHIX MAIIIMH MOTYT OBITh HE TAKHE TEXHOJIOTHYECKHE BO3MOKHOCTH
JUIsL KOHKPETHBIX OMepanuil, Kak y Ipyrux. MoryT cTaBUThHCS TOMOJIHUTENbHBIE TPEOOBaHUS MO UX



0OCITy’)KMBaHUIO (TEXHUYECKOH »JKCIuTyaTtanuu). MoxkeT mOoTpeOOoBaThCsl Kakoe-TO BpeMs Ha
NEPEOCHAIllEHUE U NIepeHANIaIKy KaKUX-HUOYAb CTAHKOB JUIl KOHKPETHBIX OIEpaIvi.

JIwou. Jlrvomu MOTYT OTCYTCTBOBATh Ha pabOTE HE TOJBKO B CBSI3H C TUIAHOBBIMH OTITYCKAMHU
Y FOCYJJapCTBEHHBIMM IPa3JHUKaMHU, HO U, HAIIPUMEP, B CBSA3H C IPOXO0XKICHUEM KYPCOB ITOBBIIICHUS
kBanuukanud. OueHb Obl XOTEIIOCh UMETh YHUBEPCAJIOB, CIIOCOOHBIX MOJIHOCTHIO 3aMEHSTh IPYT
Jpyra, HO Takue — O0JbILIask PEAKOCTb.

Mamepuanvi. Moryt ObITh OONBIINE 3a/E€PKKH B TOCTaBKAaX HEKOTOPBIX MAaTEpUAJIOB;
BO3MOXHBI M JPYTU€E IPOOIJIEMBI.

Metoa cocTaBieHHs KaJIeHIApHOTO IUIaHa C Y4ETOM 00ecHeueHHs] pecypcamMH 3aBUCHT OT
KOHKPETHBIX IIeJIeH JINL, OCYLIECTBISAIOIIMX KOHTPOJIb 32 XOJ0M BbINOJIHEHUs npoekTa. Hanpuwmep,
BOIIPOCOM NEPBOCTENIEHHON BA’KHOCTU MOYXKET OKAa3aThCs 3aBEPLIECHUE NPOEKTa K ONPECIEHHOMY
CpOKy 0€30THOCHUTENBHO K 3aTpaTaM PeCypcoB - TAKHE IIaHbl OrpaHUYEHbI BO BpeMeHU. Y, Hao6opoT,
B YCJIOBHUSIX OrPaHHYEHHOCTH B JCHEXKHBIX CpPEACTBAX Ha BBHIMOJIHEHUE IPOEKTa OTBOIUTCSA
OIpe/IelIEHHOE KOJUYECTBO PECYpPCOB, TOT/Ia KaK CPOK BBIMOJIHEHHUS HE NMPUHUMAETCS B pacueT —
TaKHE IUIaHbl OTPaHUYEHBI 110 pecypcaM. B TaHHOM KOHTEKCTE K pecypcaM MOKHO OTHECTH pabovyro
cuily, 000pyJI0BaHuUE, ChIphE, ICHEKHBIE CPEJICTBA, IPOU3BOACTBEHHBIE IJIOLIAIU U T.J.

[lepen TeM Kak NPHUCTYNUTh K BBINOJIHEHUIO MPOEKTA, YIPABISIONIMA JIOMKEH YETKO
chopMyIMpOBaTh KPUTEPUH, B COOTBETCTBUM C KOTOPHIM OYyJET OCYLIECTBIATHCS paclpeesieHue
pecypcoB. B kauecTBe Takoro KpuTepusi MOKHO BbIOpPATh:

1. MaxkcumanbHOe UCI0Ib30BaHue pecypcoB. OLEHUTh HCII0JIb30BaHHE PECYPCOB

MOYKHO uepe3 cooTBeTcTByroumii Ko3ddunument: Kosapdumuent ncnonszoBanus = Obmiee

KOJINYECTBO UCHOJIb3yEeMBIX pecypcoB / O01iee KOJIM4eCTBO HAIMYHBIX PECYPCOB.

2. MuHUMH3ALMI0 MAKCUMAIBHBIX MIOTPEOHOCTEN B pecypcax.
3. MUHMMH3aLUI0 MAKCUMAaJIbHBIX U3MEHEHUH OTPEOHOCTEN B pecypcax.

Kpome Ha3BaHHBIX, CYIIECTBYET U MHOXECTBO JIPYTHX KPUTEPHUEB.

CyiecTByeT TakkKe 1 MHOKECTBO BO3MOXKHBIX METO/I0B peIlIeHHsI TPOOIEMBbI paclpeieeHus
PECYPCOB, TaKWX, KaK HallpUMep, dBPUCTUYECKHUE METOJbI, METOABI JIMHEHHOTO M JIPYTUX BHIIOB
MaTeMaTHYeCKOro MPOrpaMMUPOBAHUS, PEaTU3yeMbIX OOBIYHO B Pa3HOOOPA3HBIX MPOrPaMMHBIX
npoayKTax. J{Jsl MpakTHYeCKOTo MCIOJIb30BaHMs M MOHMMAHUS MPHHIUIIOB PabOThI CTaHIAPTHBIX
pOTrpaMM IO YIPaBICHUIO MPOEKTAMU PACCMOTPHUM OHMH U3 MPOCTEHIINX aJrOpPUTMOB, B KOTOPOM
UCIOJIb3YIOTCS TPaUKU PECYPCOB U «METOJ TPOO U OIIMOOKY.

I'pagpuku pecypcoe. Ecnu ob6mas moTpeOHOCTE B HEKOTOPOM pecypce OIpenenseTcs: Ha
OCHOBE IOCTOSIHHBIX HMHTEPBAJIOB, HAlpHUMEp, 3a OAWH JI€Hb WJIM 3a OJHY HEIENI0, TO MOXHO
HOCTPOMTH IpaduK pecypca.

Pecypchl, Tpedyemblie 1151 OCYIIECTBIEHUS KaXK0l pabOThl, CKJIaJbIBAIOTCS 110 BCEM padboTawm,
BBINOJIHSEMBIM OJJTHOBPEMEHHO, B NPEAINOJIOKEHUH, YTO Kakaas paboTa HauMHaeTcss B HauOolee
paHHUIl cpok ee BbimoJgHeHUs. Kak cienyer u3 NMpHUBEAEHHOTO rpaduka, MHOI/Ia MOTPEOHOCTH B
paboueil cuiie MpeBbIIIAI0T €€ HAJTMYUE, HO B TO JK€ BpeMsi 00111ee YUCIIO TPeOYeMBbIX YETIOBEKO-4acoB
HE MPEBOCXOAUT UX HAJTMYHOTO KOJINYECTBA.

Ecnu notpeGHOCTB B pecypce MpeBbICHIIA €ro JIUMHUT, HE0OX0IUMO JTHOO0 BIOXKUTH B MPOEKT
JOTIONTHUTEIIbHOE KOJMYECTBO pecypca, JIMOO IMepecMOTPeTh KaJeHIApHbIA IUIaH BBIOJHEHUS
onepauuii. MlHOoraa B TakMX CUTyalUsX HEOOXOIUMO 3a/epiKaTh CPOK BBIMOJHEHHS IPOEKTA.
HecMoTpst Ha TO, YTO HEKOTOpBIE OINEpalMyd IPOEKTa HE MMEIT SBHOW JIOTMYECKOH
MOCJIEI0BATEIbHOM  B3aUMOCBSI3M, OJHOBPEMEHHOE UX BBIIOJIHEHHE YacTO  OKa3bIBaeTCs
HEBO3MOXKHBIM BCJIEJICTBUE OTPaHMUYEHUN Ha pecypchl. DTO OTrpaHMUYEHUE MOXKHO OTpa3UTh Ha
rpaduke pecypca, €Cd MPOBECTH JHHUIO, COOTBETCTBYIOUIYIO HAIMYHOMY KOJIMYECTBY IAHHOTO
pecypca. Takoii mpuem Mo3BOJIUT HE MJIAHUPOBAThH BBHIIIOJHEHUE ONPEEIEHHBIX ONepaluii Ha OANH
U TOT € JICHb.

IMopsiiok BbINOJIHEHHS JIA00PATOPHOI PadoThI:

1. CoctaBuTh ceTeBoii rpauk pa3pabOTKH MTPOEKTA.
2. CocTraBUTh KaJeHAAPHBIN IUIAH.

JlabopaTopnasi paGora Ne21. IIpumeps! ynpasiaenusi npoexramu UC.



Lean: paccMOTpeTh MPUMEPHI YITPaBICHUS TPOCKTAMHU.

KpaTkue Teopernueckue cBegeHHs

Ynpagnenue cmoumocmuoio npoexma

I'maBHO# 3amaueil ynpaBlieHUsI CTOMMOCTBIO (3aTpaTamM) MPOEKTa SBISETCS CTOMMOCTHOM
ananu3. [1oTpeOHOCTh B CTOMMOCTHOM aHaJIM3€ MPOEKTa BO3HUKAET Ha BCEX ero craausx. s sToro
MIPUBJIEKAETCSA CHUCTEMAa TEXHUKO-9KOHOMHYECKUX MOKa3aTesield U COOTBETCTBYIOIINE METOANYECKUE
npaBuia. CTOMMOCTHOM aHalIM3 MPOEKTa IMPEIIoJiaraeT COMOCTABICHHE ClIaraéMbIX 3arpaTrT Hu
pe3ynbraToB. [IpakTueckas npobdiema COCTOUT B TOM, YTO OTHECTH K 3aTpaTaM U pe3yjbTaTaM U KaKk
BBIYHCIIUTD.

MeToapl CTOMMOCTHOTO aHallM3a MPOEKTOB JIENSIT HAa CTaTHYECKHe M TuHamudeckue. B
MEPBOM Cllydyae MOKa3aTelid PacXolOB U JOXOJOB 3a Pa3Hble MHTEPBAIbI BPEMEHU MPHUBOIAT K
CYMMapHOMY TOKa3aTelll0, BO BTOPOM — aHAJIM3UPYIOT JIEHEKHbIE BPEMEHHBIE IIOTOKH.

CTOMMOCTHOIM aHallU3 MPOEKTa 3aHUMAET BEAYIIYI0 POJb CPEeAd OCTaJIbHBIX BHJIOB
MPOEKTHOTO aHalIM3a: TEXHUYECKOT0, KOMMEPUYECKOro, HKOJIOTMYECKOT0, OPraHU3alllOHHOTO,
COIMAIBHOTO, SKOHOMHUYECKOT0, TaK KaK CIIYXUT 0a30i 1l IPUHATHS YIIPABICHYECKUX PEIICHUM Ha
Bcex (pazax KU3HEHHOTO IIMKJIA TPOEKTA.

1. rpoiieccam yIrpaBJieHUs: CTOUMOCTBIO OTHOCsTCs: 1. [ImanupoBanue
pECypCoB.

2. OtieHka 3arpar.

3. CocrasiieHue OrOKETA.

4. Kontpo:s 3arpar.

1. [1nanupoBaHue pecypcoB.

JlanHBIN Mpolecc BKIIOYACT ONPEJEIIEHUE IepedHs pecypcoB (JIIoel, MaTepualios,
o0opynoBaHusi), TpeOyembIX [Uisi BBINOJMHEHHs pabOT TMpOeKTa, a TakKe HX KOJIUYeCTBa
(BBIPQKEHHOTO B (DM3MUYECKUX SAMHMIIAX ISl PACXOJHBIX MATEPUAIIOB M Yej/dacax ISl JIFOJICKHX
peCcypcoB).

Bxoonvie mamepuanvt 013 na1anuposanus pecypcoe

1. CrpykTypa pador.

2. ApxuBHas U cTaTUCTUYECKAst THPOPMAIIHS.

3. Wudopmarnius o ToM, Kakue pecypchl U B KAKOM KOJTHYECTBE
TpeOOBAIUCH B MPOIIIOM ISl CXO0KHX MTPOEKTOB.

1. CBon comepxkanusi mpoekta. Ilynm pecypcoB — 3TO COBOKYINHOCTb

JIOACKUX W MINPOYUX PECYpPCOB, UMCIOIIUXCA B PACIOPSIKCHUMU KOMIIAHWH, KOTOPBIC
MOYKHO UCIIOJIb30BaTh [yl o0ecrieyeHus paboT JAHHOTO MPOEKTa.

2. AIMUHUCTpaTUBHBIE Mpolenypbl. Ha 3Tarne niaHupoBaHusi pecypcoB
JIOJDKHBI TPUHUMAThCS BO BHUMAHUS Takue OM3HeC-Npolelypbl KOMIIAHUH, KaK HaeM
NEPCOHAA WIA MaTepHaAIbHO-TEXHUUECKOE CHAOKEHHUE.

3. WNHCTpyMEHTBI U METO/BI, UCIIOJIB3YEMBIE ITPU IUIAHUPOBAHUU
pecypcoB

4. 3aKJII04YeHNe IKCIEPTOB. B KadecTBe SKCIIEPTOB MOT'YT PUBJIEKATHCS
KaK CIIy’allre KOMIIAHUH, TaK U BHEIIHHE KOHCYJIbTAHTHI.

5. Wnentudukanus aabTepHaTUB. MHOTHE pecypchl B TOM HIM HMHOM

CTEIICHU SIBJISIIOTCS B3auMO3aMeHsieMbIMU. [[03TOMY CTOUT MpPeyCMOTPETH 3aracHbie

BAPUAHTHI MPU TUIAHUPOBAHUU KPUTUUYECKH BAKHBIX ISl IPOEKTA PECYPCOB.
Buvixoonvie mamepuanvt npoyecca ni1anupo8anusn pecypcos

1. IToTpebHOCTH B pecypcax. BrixomoMm mporiecca MIaHUPOBAHUS PECYPCOB
ABIsieTCsl HHGOPMAIIUS O TOM, CKOJIBKO €IWHHUIl PECYPCOB M KaKMX BUIOB TpeOyeTcs s
BBHITIOJTHEHHSI pa0OT, COOTBETCTBYIOIIMX KaxkaoMmy u3 y3noB WBS. B nanpHeitmem stu
pecypchl OyIyT NpeoCcTaBIeHbl MPOESKTY B pe3ybTaTe HailMa mepcoHalia Uil B pe3ylibTaTe
nproOpeTeHus: TpedyeMbIX MPOAYKTOB U YCIYT Ha COOTBETCTBYIOIIEM PBIHKE.

2. JlaHHBIN TIpoIlecC BKIIOYAET B ce0s MPUOJM3UTENBHYIO OIEHKY 3aTpaT Ha
pecypchl, KOTOpbIe MOTPEOYIOTCS AJIs BHIMOTHEHHSI TPOEKTa, M paclpeesieHue dTUX 3aTpar
BO BpeMeHH. ClielyeT OTJIMYaTh OLIEHKY 3aTpaT OT ONPEeTICHUs] KOHTPAKTHOU 1ieHbl. OLieHKa
3aTpaT — 3TO OIEHKAa M3AEPKEK, KOTOPhIX MOTPEOyeT OT KOMITAHUU-HUCIIONHUTEIS CO3AaHNe



IPOAYKTa WIM IPENOCTABICHUE YCIYrH 3aka3uuky. OmnpeneneHue LEeHbl KOHTPaKTa — 3TO
OHn3HEC-pelIeHne O TOM, KaKOW CYEeT BBICTAaBUTh 3aKa3UUKY. 3/1eCh IPUHUMAETCSI BO BHUMAHUE
HE TOJbKO YpPOBEHb COOCTBEHHBIX HU3JEPKEK, HO M KOHBIOKTYpa PBIHKA, YHUKAJIbHOCTh
MPOJYKTA WIH YCIYTH U T.JI.

Bxoonvie mamepuanwt onsa npouyecca oyenku zampam

1. WBS (Ctpykrypa pa6ot). [lomxkHa ObITh IPOBEACHA OLICHKA 3aTpaT JJIs BCeX
paboT, onpeieICHHBIX HA IPEeAbLAYIIUX 1Iarax, T.e. s Bcex y3iaoB WBS.

2. [TorpebHOCTH B pecypcax.

3. Tapuds! 1 eHbI 32 eAUHUITY KaX0T0 pecypca. CTOMMOCTb OJHOTO Yell./daca
KOHKPETHOI'O CHEIHAIMCTa, CTOUMOCTh OJTHOM TOHHBI IIEMEHTA U T.JI.

4. OneHk# MpoAOIDKUTENbHOCTEH padoT. Eciau k paboTe mpunmcan HEKOTOPBI

pecypc Ha Bce BpeMs €€ BBIMOJIHEHHs], TO YeM OoJiblie Oy/IeT MpOJ0JKUTENbHOCTh TaHHOM

paboThl, TeM OoJbIne OyIeT Harpy3Ka Ha PECypC, a 3HAUUT U CBSA3aHHBIE C 3TUM 3aTpaThl.

5. ApxuBHast u cTaTucTUYecKas uH(popMaIus. Cy1miecTByIoT

CreIHaIM3UPOBaHHBIC 0a3bl TAHHBIX 110 3aTPaTaM Ha MTPOSKTHI Pa3HbIX THIIOB, 0(pOPMIICHHBIC

B BUJIE KOMMEPYECKHUX MPOIYKTOB, a TAKKE pa3HOOOpa3Hasi HOpMAaTUBHAS JOKYMEHTAIHSI.

6. [1nan cueToB. 3aTpaThl IO MPOEKTY OTPAKAIOTCS HA CUETE B IUIAHE CUETOB,

MPUHSITOM B OPTaHU3AIIHH.

Hucmpymenmot u memoowl 014 npoyecca OYeHKu 3ampam

OrneHky 1o MpoeKTaM-aHaIoraM. AHAJIOTOBbIE OIEHKH, HHaU€ Ha3bIBaeMbl€ OLIEHKAMHU
CBEpXY BHH3, MPEIOJIATAIOT, YTO B KAYeCTBE 0a3nca UCTOIb3YIOTCS (PaKTUUECKUE 3aTPATHI 110 yXKE
BBIMIOJTHEHHOMY CXO0KeMy MPOeKTy. Takoil MeTo/1 4acTo UCTONb3yeTCs AJI OI[EHKU OOIIMX 3aTpat
IO MPOEKTY B YCJIOBHSIX HEAOCTATKa MOIPOOHON HH(GOpMaIUKU (HapuMep, Ha paHHUX CTaIHSIX
MIPOCKTA).

[lapamerpuueckoe  MoJenMpoBaHHE.  IDTOT  METOJ  MpeAnojiaraeT  MOCTPOCHHE
MaTeMaTHUYECKON MOJIENH, OTPAXKAIOLIEH HEKOTOPhIE XapaKTEPUCTHKHU MPOeKTa. Takue MOIeTTH MOTYT
OBITh KaK CPAaBHUTEJIBHO MPOCTHIMH, TaK W UYPE3BBIUAWHO CIIOKHBIMH. TOYHOCTH METOJa TaKKe
BapbUpYyeTCs B MIUPOKUX Mpeaenax. Haumyumme pe3yiabTaTbl MOTYT OBITh MOTYYEHBI, €CIIU MOJIEINb
OblJIa MOCTPOCHA HA OCHOBE JIOCTOBEPHBIX APXUBHBIX JAHHBIX, MapaMeTphbl MPOEKTa MOIIAI0TCS
KOJIMUECTBEHHOM OLIEHKE M MOJIENb SBISETCS MacIITabupyeMoil (T.e. OAMHAKOBO XOPOIIO paboTaeT
KaK U1 OOJIBIIINX, TaK U JJI MAJIBIX IPOEKTOB).

OueHku CHU3Y BBEpX. OJTa TEXHUKA MPEIINOoJNaraeT OIEHKY 3arpaT CHayana Jjs
MIPOMEKYTOUHBIX MPOJTYKTOB CaMOTO HI)KHETO YPOBHS, a 3aT€M BBIYHMCIIEHHWE UTOTOBBIX 3aTpaT IS
MPOJYKTOB 00Jiee BHICOKUX YPOBHEH.

[IporpamMmHbIe cpencTBa. 3ajada OMEHKU 3aTpaT MO BOBJICUYEHHBIM pecypcaM TPAIUIIMOHHO
MOJJIC)KUT aBTOMATU3AIIUN, U COOTBETCTBYIONINI OJIOK pealin30BaH B TOW MM MHOM CTEMIEHU BO BCEX
MPOTrpaMMHBIX MPOAYKTAX O YIPABICHUIO MPOCKTAMHU.

Boixoonvie mamepuanvi 0na npovyecca oyenku 3ampam

1. Onenku 3atpat. PaccunthiBatoTcst o Kak0i paboTe, a HOTOM CyMMUPYIOTCS
B COOTBETCTBUH C y31amu WBS.
2. Bcnomoratenbubie  matepuansl. Crofa  BXOAMT — ONUCAaHUE  MPUHSATHIX

JONYIIEHHUH, OLEHKH TOYHOCTH BBITIOJHEHHBIX pacyeToB (Hampumep, 10.000$ miroc/mMunyc
10%) u T.1. [Inan ynpaBnenus 3atpatamu. [lnaH, onpeaensroniuil MOPsSI0K ACHCTBUN Ha
ciyyail oOOHapy>XKeHHMs B XOJ€ BBIMOJHEHHs TMPOEKTa OTKIOHEHUH IO 3aTpartamM M
perJaMeHTUPYIOIINN BHECEHUE U3MEHEHU B OIOJKET MPOEKTa.
Cocmaenenue 6100rcema npoekma
[lon OromxeroMm mpoekTa Mbl OyAeM MOHMMATh OOLIYI0 CyMMY 3aTpaT MO MPOEKTYy M
pacripesielieHue 3TUX 3aTpaT BO BPEMEHM HA MPOTSDKEHHHM BCErO YKU3HEHHOTO IMKJIA MPOEKTa C
pa3z0uBKoil Mo G;10kam padoT (y3nam WBS).
Bxoouvie mamepuanst ona cocmaenenusn 0100xcema npoexkma
1. OreHkwu 3aTpar.
2. I'padux npoexta. I'paduk mpoekTa ompeAensieT CpOKHU Haydasa/3aBepIIeHUs
KaX/I0i U3 paboT MpoeKTa, a 3HAYUT M OTYETHBIA Mepuoj (Hememo, Mecsl, KBapTai), Ha
KOTOPBIH ClIEAYeT OTHECTH 3aTpaThl IO BBIIOJIHEHUIO 3TOH padoThl. Kak npasuiio, nemnaercs



JOMYHIICHUC, YTO 3aTpaThbl PACHPCACIIAIOTCA PABHOMCPHO Ha BCCh INICPUOJ BBIITOJHCHUSA
pabotbl. OTHAKO clienyeT YUUThIBaTh Kak BapuaHT 100% mpemnoriaTel, TaK ¥ BAPHAHT OTLIATHI
MocJie 3aBepIeHus pador.

Ynpaenenue puckamu npoexma

[IpyunHOl BO3HUKHOBEHHSI PHUCKOB SIBIIAIOTCS HEOIPEICICHHOCTH, CYLIECTBYIOIINE B
KaXJIOM TpoekTe. PuUCKH MOryT ObITh “U3BECTHBIC’- T€, KOTOPBIC OIPEICIICHBbI, OICHEHBI, s
KOTOPBIX BO3MOKHO IIJIaHUpOBaHue. Pucku “Hen3BecTHbIE” — T€, KOTOPHIE HE UACHTU(DUIIMPOBAHBI U
HE MOTYT OBITh CIIPOTHO3HPOBAHBI. XOTs CreNU(DUISCKUE PUCKU M YCIOBUSI MX BOSHUKHOBEHHS HE
oTpeziesieHbl, MEHEKEePhI TPOEKTa 3HAIOT, UCXO/ISl U3 MIPOLLIOTO OMBITA, YTO OOJIBIIYIO YaCTh PUCKOB
MOYKHO IIPEABUJIETD.

Peanusys npoekThl, UMEIOIINE BEICOKYIO CTEIIEHb HEOTIPEAEICHHOCTH B TAKUX JIEMEHTaX, KaKk
e W TEXHOJIOTUM WX JOCTHIKEHHS MHOTHME KOMIIAHWHM YJISISIOT BHHUMaHuE pa3paboTke u
IIPUMEHEHHUIO KOPIIOPATHUBHBIX METOJIOB YIPABICHHS pUCKaMH. /[aHHbIE METOJbl YUMTHIBAIOT KaK
CrenuUKy MPOCKTOB, TaK U KOPIIOPATUBHBIX METOJIOB YIIPABIICHUS.

Awmepukanckuii  Wuctutyr ympaBienuss mnpoektamu (PMI), paspabareiBatommii  u
MyOJTUKYIOIMIA CTaHIAPThI B 00JIACTH YIIPABIICHUS POEKTAMK, 3HAUUTEIIBHO TIepepadoTall pa3aebl,
perjiaMeHTUPYIOUIME MPOLeAypbl yipaBieHus: puckamu. B nHosoii Bepcun PMBOK onucansl mectsb
MPOLEAYP YIIPABICHUS PUCKAMU.

YmpasiieHue puckamMmu — 3TO MPOIIECCHI, CBSI3aHHBIEC ¢ UACHTH(UKAIMEH, aHATTU30M PUCKOB U
MPUHATHEM PEIICHUN, KOTOPBIE BKJIIOYAIOT MAKCHMM3ALMIO IOJOKHUTEIBHBIX W MHUHHMU3AIUIO
OTPUIATENIbHBIX MOCIEACTBUN HACTYIUICHHsI PUCKOBBIX coObITHH. [Ipomecc ympaBieHus puckamu
MPOEKTa OOBIYHO BKJIFOYAET BBHIMOJIHEHUE CICIYIOMUX TPOLETYP:

1. HHaHI/IpOBaHI/Ie YIIpaBJICHUS pUCKaMU — BbI60p IOAXO0J0B U INIAHUPOBAHUC
ACATCIIBHOCTH 110 YIIPABJIICHUIO PUCKaMU IIPOCKTA.

2. I/I,Z[eHTI/Iq)I/IKaI_[I/IH PHUCKOB — OIIPCACIICHUC PUCKOB, CIIOCOOHKBIX MOBJIHATH Ha
IMPOCKT, U JOKYMCHTUPOBAHUEC UX XAPAKTCPHUCTHK.

3. KauecTBennas OLICHKA PHUCKOB — KauyeCTBEHHBIN aHAIU3 PUCKOB U YCJIOBI/Iﬁ ux
BO3HHUKHOBCHUS C LCJIBIO OMMPEACIICHUS UX BIIMAHUA HA YCIICX ITPOCKTA.

4, KonnuecrBennas OIICHKA — KOJWYECTBEHHBIN aHAIU3 BCPOATHOCTU
BO3HHUKHOBCHUS U BIIUAHUA HOCJ'IGI[CTBI/Iﬁ PUCKOB Ha IMMPOCKT.

5. HHaHI/IpOBaHI/Ie pearupoBaHus Ha pUCKH — ONIPECACIICHUC ITpOoLCAYp U METOA0B

10 OCJIAa0JIEHUIO OTPULATEIbHBIX MOCIEACTBUNA PHUCKOBBIX COOBITUH W HMCIHOJb30BAHUIO

BO3MOYKHBIX IIPEUMYILIECTB.

6. MOHUTOPHHT M KOHTPOJIb PHUCKOB — MOHHMTOPHUHI PHCKOB, OIpPEIEICHUE

OCTAIOIIMXCSl PHUCKOB, BBINOJHEHUE IUIAHA YIPABIEHUS PHUCKAaMU IPOEKTa U OLEHKa

3¢ (PEeKTUBHOCTH JEHCTBUN 110 MUHUMHU3AITUN PUCKOB.

Bce atu npouenypsl B3aMMOAEHCTBYIOT APYT C APYTOM, a TAKXKE C APYTUMU MPOLEIypaMHu.
Kaxxias mpouenypa BBIIIOIHAETCS, 10 KpalHEH Mepe, OMH pa3 B Kaxa0M npoekre. Hecmorps Ha 1O,
YTO MPOLEAYPHI, MPEICTABICHHBIE 3[€Ch, PACCMATPUBAIOTCSA KAK AUCKPETHBIE JJIEMEHTBI C YETKO
ONpPENEICHHBIMU  XApaKTEPUCTHUKAaMH, Ha TMPAKTHKE OHM MOIYT 4YacTU4YHO COBHAaAaTh |
B3aUMOJICHCTBOBATD.

[InanupoBaHue ynpaBlIeHHUs PUCKaMU — IPOLECC NMPUHATHS PEIIECHUN 0 NPUMEHEHUIO U
IUTAHUPOBAHMIO YIIPABJIEHUS PUCKaMHM JUIsl KOHKPETHOTO ITPOEKTA. JTOT MPOLECC MOXKET BKJIFOYATh B
ce0st pereHus o OpraHu3aliy, KapoBOMYy 00€CIIEUeHHIO TPOLEAYP YIIPaBICHUS pUCKaMU MPOEKTa,
BBIOOp TMPEANOUTUTENBHON METO/I0JIOTUH, WCTOYHHMKOB JAHHBIX JUISI WIACHTU(UKALMH pHCKa,
BPEMEHHOM MHTEpBAI Ui AaHAJIW3a CHUTyallMH. Ba)kKHO CIUIAaHMPOBATH YIPABJICHHE PHUCKAMH,
aJIcKBaTHOE KAaK YPOBHIO M TUITy PUCKA, TaK U BA)KHOCTH MPOEKTA JIJIs1 OPraHU3allNH.

Wnentudukanus puCKOB OIpenesseT, Kakue PUCKU CIOCOOHBI MOBIMATH HA IMPOEKT, U
JOKYMEHTUPYET XapaKTepUCTUKU ITUX PUCKOB. MneHTtudukanus puckoB He OynaeT 3¢(pQeKTuBHOM,
€CJIM OHa He OYyJeT MPOBOJUTHCS PETYIISIPHO HA MPOTSHKEHUH pean3aliy MPoeKTa.

W nenTudukaiys puckoB JI0JKHA MPUBJIEKATh KaK MOXKHO 0OJIbIlIe YUaCTHUKOB: MEHEPKEPOB
IIPOEKTA, 3aKa3YUKOB, II0JIb30BATENICH, HE3aBUCUMBIX CIICL[UAIMCTOB.



Wnentudukanust pucKOB — WTEPALlMOHHBIA Mpolecc. BHauane uaeHTH(UKALUS PHCKOB
MOJKET OBITh BBINIOJHEHA YACThI0O MEHEKEPOB MPOEKTa WM TPYIION aHATUTHKOB puckos. [lanee
UICHTU(HUKAIIMEH MOXKET 3aHUMAThCsI OCHOBHAS TPYIIa MEHEKEPOB MpoekTa. st hopmupoBanus
OOBEKTHBHON OIIEHKM B 3aBEeplIAIONIe CTaJAuM Mpolecca MOTYT Yy4acTBOBaTh HE3aBUCUMbIE
crenuanucTel. Bo3MOXHOE pearnpoBaHHE MOXKET OBITh OIpEesieHO B TEYEHHE Mpolecca
UACHTU(DUKAIIIN PUCKOB.

KauecTBeHHass OLICHKAa pPHUCKOB — IIPOLIECC IPEACTABICHUS KAdyeCTBEHHOIO aHalu3a
UACHTU(DUKAIIMK PUCKOB M OMNPEICNICHUs PHUCKOB, TpeOymoIIUx ObICTporo pearupoBanus. Takas
OLICHKAa PHCKOB OMNpEIENSeT CTENEeHb BAXHOCTH pPUCKA U BBIOMpAET CHOCOO0 pearupoBaHMUSL.
JlocTynmHOCTh CONMPOBOXKAAIOIIEH HH(DOpPMALIMM TOMOTaeT JIerde pacCTaBUTh MPUOPUTETHI IS
pa3HBIX KaTeropuil puckoB. KauecTBEHHas OLEHKA PUCKOB - 3TO OLIEHKA YCIOBUN BO3HHUKHOBEHHMS
PUCKOB M OIpEIECICHUE UX BO3JACHCTBUS HAa NPOEKT CTAaHAAPTHBIMU METOJAMU U CPEICTBAMH.
Hcnonp30BaHnEe 3TUX CPEACTB IOMOraeT 4YaCTUYHO M30€KaTh HEONPEAEIEHHOCTH, KOTOPhIE YacTO
BCTPEYAIOTCS B IPOEKTE. B TeueHne )KM3HEHHOI 0 HUKIIA MPOEKTa JOJKHA POUCXOIUTh TOCTOSIHHAS
IIEPEOLICHKA PUCKOB.

KonuuecTBeHHass oOIlEHKAa PHUCKOB OIPENEISIET BEPOATHOCTh BO3HUKHOBEHUSI PHUCKOB M
BIIMSIHHUE IIOCJIEACTBUI PUCKOB HA IPOEKT, YTO IIOMOTraeT IPyNIE YIPaBICHUs NMPOCKTAMHU BEPHO
MPUHUMATH pPElIeHUs U u3beraTh HeomnpeaeneHHocTeil. KonnyecTBeHHast OlleHKA PUCKOB MTO3BOJISIET
OIPENEIATD:

Bepoamnocms 0ocmusicenun Koneunoil yeau npoekma
1. CreneHb BO3AECHCTBUS pUCKa HAa IPOEKT U 00bEMBI HENPEABHUICHHBIX 3aTPaT

U MaTepUalioB, KOTOPbIE MOTYT OHAIOOUTHCA.

2. Pucku, TpeOyrolue ckopeliiero pearupoBaius 1 00JbIIero BHUMaHus, a

TaKXKe BIIMSHUE UX TOCIEICTBHIA Ha MPOEKT.

3. dakTUyecKHe 3aTpaThl, IPEANoIaraéMble CPOKH OKOHYAHUS.

KonnuecTBeHHas OlleHKa PUCKOB YacTO CONPOBOXKIAAET KAUECTBEHHYIO

OLIEHKY M Takxke TpeOyeT mpouecc HAEHTHPUKAIMKU puUCKOB. KomuuecTBeHHas U
KaueCTBEHHasl OLIEHKAa PUCKOB MOT'YT MCIIOJIb30BaThCS MO OTJAEIBHOCTH WIIM BMECTE, B 3aBUCUMOCTHU
OT pacIojlaraéMoro BpeMEHU U O10JKeTa, HEOOXOJUMOCTH B KOJMYECTBEHHOW MJIM KayeCTBEHHOU
OLICHKE PUCKOB.

[TnanupoBaHue pearnpoBaHus Ha PUCKU — 3TO pa3paboTKa METOAOB M TEXHOJIOT M CHUXKEHHS
OTPULIATENIBHOTO BO3JCHCTBUS pPHUCKOB Ha TpOeKT. beper Ha ce0s OTBETCTBEHHOCTh 3a
3P PEKTUBHOCTH 3aLIUTHI IPOEKTa OT BO3/IEHCTBHSI Ha HEr0O pUCKOB. [ImaHnpoBaHue BKIIOYAET B ce0s
UACHTU(DUKAIMIO U paclpeesieHue KaXKIoro pucka 1o kareropusiM. DPpQPeKTUBHOCTh pa3pabOTKu
pearupoBaHus TPSAMO OMNpPENEeNUT, OyAyT JM TOCIEACTBUS BO3JEHCTBHS pHUCKA Ha IPOEKT
MOJIOKHUTEITHHBIMH UM OTPHUIIATEIbHBIMU.

Crpareruss IUIAaHUPOBaHMS pEArMpOBAaHUs JIOJDKHA COOTBETCTBOBATh THUMAM PHCKOB,
peHTabeIbHOCTH PECypcoB U BpEMEHHBIM MapameTpaM. Borpockl, o0cyk1aemMble BO BpeMs BCTpeY,
JIOJDKHBI OBITH J€KBAaTHBI 33/1a4aM Ha K10 CTauM MPOEKTa, U COrJIacOBaHbl CO BCEMHU YJIEHAMH
IpyOnbl [0 yIpaBieHUIO NpoeKToM. OOBIUHO TpeOYIOTCS HECKOIbKO BapHaHTOB CTpPaTEruii
pearupoBaHUs Ha PUCKHU.

MOHMTOPUHT M KOHTPOJb CIEIAT 3a UACHTU(]UKAIMEH PUCKOB, ONPENEISIOT OCTaTOYHBIE
PHCKH, 00ECIeYMBAIOT BBINIOJHEHUE IUIaHA PUCKOB M OLIEHUBAIOT €ro 3()()EeKTHBHOCTH C YUETOM
NOHMWXEHUsl pucka. [lokazaTrenu pUCKOB, CBSI3aHHBIE C OCYLIECTBICHHEM YCIOBHH BBIOJIHEHHUS
1aHa, GUKCUPYIOTCS. MOHUTOPUHT U KOHTPOJb COMPOBOXKAAET MPOIECC BHEAPEHUS IMPOEKTa B
KHU3Hb.

KayecTBeHHBIE ~ KOHTPOJIb  BBIMOJHEHUS  IPOEKTa  MPEAOCTaBIseT  HH(OpPMAIHIO,
MIOMOTAIONIYI0 TPUHUMATE 3()(PEeKTUBHBIC PEIICHHUs ISl TPEIOTBPAICHISI BOSHUKHOBEHHUST PUCKOB.
Jlnis mpeocTaBieHus MOJTHON MH(GOPMALMK O BBIITOJHEHUH MTPOEKTa HEOOXOIMMO B3aUMOAECHCTBHIE
MEX1y BCEMH MEHEDKepaMu MPOeKTa.

L{es1bt0 MOHUTOPHHTA U KOHTPOJIS SIBJISI€TCS BBISICHUTD, OBLIIO JIH:

1. Cucrema pearnpoBaHusl HA PUCKH BHEJIPEHA B COOTBETCTBUH C TUIAHOM.
2. PearupoBanue nocrarouro 3(hPeKTUBHO WM HEOOXOIUMBI U3MCHCHHUS.



3. Pucku U3MEHMINCH IO CPABHEHMIO C MIPEABIAYIIIMM 3HAUEHUEM.
4. Hactymienue BIusiHus pUCKOB.
S. Heo6xoarMbie Mepbl TPUHSTHIL.
BozneiicTBue puckoB 0Ka3aaoch 3alyIaHUPOBAHHBIM WJIH SIBUJIOCH CITyUYalHBIM PE3YJIbTATOM.
KoHnTpons MokeT moBjeys 3a co00i BEIOOp aJIbTEpHATHUBHBIX CTPATETUH, IPUHSATHE
KOPPEKTHUB, MEPEIIAHUPOBKY MPOEKTA JIJIs TOCTHKEHU 0a30Boro miaHa. Mexay MeHeKepaMu
IPOEKTa U TPYNIION PUCKA JOJDKHO OBITh MOCTOSHHOE B3aMMOACHCTBHE, JOJDKHBI (PUKCUPOBATHCS
BCE U3MEHEHUS U sBIeHUA. OTUETHI 110 BBIMOJIHEHUIO MPOEKTA JOIKHBI (POPMUPOBATHCS PETYISPHO.

Ynpaenenus npoexmamu 6 Microsoft Project 2003

VYnpaBieHue npoeKTaMu — CI0XKHBIN 1 00beMHBIH rporecc. Ceiiyac Ha prIHKE IPOTPAMMHOTO
o0ecreyeHus Ipe1araeTcsi MHOXKECTBO TAKETOB IS PELICHUs 33/1a4 YIPABICHUS IPOEKTAMHU.

VYnpaBieHne npoeKTaMy — CIIOKHBIN, eMKHH Mpolece, BKIOYAOMUi B ce0s IIIaHUPOBaHHE,
pacripeiesieHue, yIpaBieHHe BpEMEHEM, pecypcaMy, (puHaHCaMU M KaueCcTBOM. Bpems Takke MOKHO
OTHECTH K Pecypcam, HO 3TO YHHUKaJbHBIA pecypc. Bbl MOKeTe HATH IE€HBbI'M, HAHATH JIIOJCH HE
COCTaBUT OOJIBLIOTO TPYAA, HO BbI HUIIE M HU 32 KaKUE JAEHbI'M HE CMOXKETE KYIHUTh JIOTIOJHUTEIIbHOE
Bpems. [Ipu ynpaBieHUM NPOEKTOM HYKHO YETKO OCO3HABATh IPHOPUTETHI JAHHOIO MPOEKTa U
BOBPEMsI IPUHUMATh PEIICHUs. Bpl MOKeTE NMPUHATH B KaYECTBE KPUTEPHUs YIPABICHUS IIPOCKTOM
OIO/KET MPOEKTa, CPOKU BBINIOJHEHUSI MIIM O00BEMBI HCIIONIb3YeMbIX pecypcoB. Ecnmu B mporecce
BBINOJIHEHUS IJIaHAa €ro OyAeT HeoOXOJIUMO KOPPEKTHPOBATh, UCXOJ U3 KPUTEPHs YIpaBJICHHUS
IIPOEKTOM, Bbl YBEJIIMYMBAECTE CPOK BBIIOJIHEHUS MPOEKTa, WIM pa3Mep OI0/DKeTa, WIM CHUXKAETe
Ka4eCTBO BBINIOJIHEHUS padoT.

PazpaGoTka ToIaTenbHO NPOIYMAaHHOTO IUTAHA HMMEET pEIaloNiee 3HAuYeHHWe Ui €ro
YCIIEIIHOTO BhINOJIIHEHMs. Takoi mi1aH No3BOJIsIeT CAKOHOMUTD BpeMs U ieHbru. s 6os1ee ynoO6HOro
YIIPABJICHUS IPOEKTAMH CTAJIA CO3/1aBAThCS PA3IIMYHBIE CUCTEMBI YIIPABJICHUS IPOCKTAMU.

Cuctema ynpaieHHs IPOEKTaMU MPeCTaBIIsAeT cO00M criennanu3upoBaHHbIe IPOrpaMMHbIE
CPEJCTBA, JJI KOTOPBIX XapaKTEPHO: HATMYME OCHOBHBIX 2JIEMEHTOB — paboT, pecypcoB, Ha3HAYEHH
pecypcoB paboTam; pOpMHPOBaHUE MOJIENIH PEANHU3alUU POEKTA TAKUM 00pa3oM, 4To Bce paboThI B
IIPOEKTE OTPAKAOT TEXHOJIOTMYECKYIO IIOCJIEIOBATEIbHOCTh HX BBIIOJIHEHUS C y4ETOM
UEePapXUUECKOM CTPYKTYpbl pabOT MPOEKTa; UCIOIb30BAHNE METOJa KPUTHUECKOTO MYTH — OCHOBA
METOJIOB CETEBOT'0 IJIAHUPOBAHUS U YIPABIIEHUS; UCIOJIb30BaHUE JIMHEHHONW AuarpamMmbl (OOBIYHO
JUHEWHbIE IUarpaMMbl Ha3bIBAOT JuarpaMMoii ['antra) u np.

DTO NO3BOJIIET HCIIOJIb30BATh CHCTEMBI YIPAaBJIEHHS] NMPOEKTaMHU JUIsl AOCTHXKEHUS TaKUX
Henei, Kak MPOTHO3 TEXHHMKO - 3KOHOMUYECKMX IOKa3zaresell MpOEeKTOB, BBIABICHHE MpPOOIeM U
aHaJIM3 Ccroco0OB MX pa3pelleHusi, 000CHOBAaHUE YIPABIAIOMIUX PEUICHUH U JTOKYMEHTHPOBAaHUE
IPOTHO30B U PE3yJIbTaToOB pabOT MpH MOMOIIM 3KpaHHBIX (GopMm U oTdetoB. K Takum cucremam
ynpasiieHus mpoekTaMu oTHocutcs MS Project.

ITporpammuoe o6ecrieuenne MS Project aBToMaTH3upyer MHOTHe U3 3TUX npouenyp. C MS
Project moxHO:

1. [IpousBecTy mpeaBapUTENbHOE IUIAHUPOBAHUE JJIEMEHTOB BAIIETO IIPOEKTA,
YTO TO3BOJIIET 00Jiee TOYHO OLEHUTh BpEMS M Pecypchbl, HEOOXOIUMBbIE AJIs BBIMOIHEHUS
IIPOEKTA.

2. Kontposns BeinonaHeHUsA. KOHTpOIupys BBITOJIHEHUE, BBl MOXKETE TOYHO
OLICHUTH NIEPCIIEKTUBY BBIIIOJIHEHUS IIPOEKTA.

3. BrisiBnenne KoH(GIMKTOB. BBISIBIISIS KOHMIMKTHI peCypcoB Ha paHHHUX CTaUsX,
BBl MOJKETE€ IIPUMEHUTH METOJ CLEHAPUEB U Pa3pelIuTh CYLIECTBYIOIIUE B IIPOEKTE
KOH()JIMKTHI.

4. Buecenne — u3meHeHud. Bl MokeTe  BHOCUTb ~ U3MEHEHUS B

IIPOJIOJKUTEIIBHOCTD PECYPCOB, 3aJa4M U 3aTPaThl, © aBTOMAaTUYECKH ITPOU30MIET HACTPOKKaA
U OLICHKA BCETO IPOEKTA B LIEJIOM.

5. Brinonnenue npodeccuoHalbHBIX 0TYETOB. BbI MOXKeTe co3/1aBaTh OTYETHI O
CTaTyce BalIEro INPOEKTa, IIOMOraTh WICHAM KOMaHIbl BEPHO PACIIOJIOXKUTH IPUOPUTETHI
3a[a4 ¥ IOMOYb YIPABJICHUIO IPUHATH KBATU(UIIMPOBAHHOE PELICHHUE.



C yny4lIeHHBIM B3aMMOJCHCTBHEM BHYTPH pabOyeil TpyMIbl ¢ OMOIIBI0 KOPIOPAaTHBHON
CETH WJIU C TIOMOIIBIO 3JIEKTPOHHOM mouThl, MS Project Takke nenaer cBsi3b U COTPYAHUYECTBO CPEAU
YJICHOB KOMAaHIbI HAMHOTO OoJjiee Jerkoi u 0Oojee MpOM3BOAUTENBHONH. Bam He mpuaercs
nepeMenaThes U3 kabruHeTra B KaOWHET U JOBOIUTH HH(POPMAIUIO 10 TPOEKTY /10 KaXKIOr0 Y4acTHHUKA
IpOeKTa, Oy/Ib TO U3MEHEHHS WIN JOTOIHEHUS 110 TIPOEKTY.

MS Project — 3T0 oauH U3 HamboJee MOMYISIPHBIX UHCTPYMEHTOB, KOTOPHIM IOJb3YIOTCS
MWIIHOHBI ToJIb30BarTeneld. OH MO3BOJSET B 3HAYMTEIHHONH MEpe COKPATUTh 3aTpaThl BPEMEHH Ha
IUTAHUPOBAHUE M KOHTPOJb paboThl KoJuleKTHBAa. C €ro MmOMOIIbI0 MOXHO BBIIOJHUTH PAaCUeThl
BPEMEHHBIX 3aTpaT, OMPEACIUTh CTOMMOCTh Pa3pabOTKH, BBISIBUTh KPUTUYECKUN ITYTh B CETEBOM
rpaduke, onpeaenuTs 3arpy3Ky COTPYAHUKOB, OJYYUTh MHOKECTBO OTYETOB, KOTOPHIE CBSI3aHBI C
BBITIOJIHSIEMBIM MIPOEKTOM. BBl J0CTaTOYHO OBICTPO CMOXkeTe "Mpourparh" HECKOIbKO BapUaHTOB
BBIMIOJHEHUS] pabOT U OUEHUTh UX 3(PPEKTUBHOCTH U CTOUMOCTH. [IpaBna, mpu 3TOM BBl MOXKETe
NOJYyYUTh M TaKWe HENPUATHBIC PE3yJbTAaThl: B MPOCKTE 3aJI0KEHBI HEpEaIbHBIC CPOKU, UIH €ro
Oromxker cnuuikoM Mai. Berpoennbie B Microsoft Project cpeactBa onTumu3anuy mo3BoysiT BaM
HaiTH TyTH pemeHus mpoOieMbl. Bbl cMokeTe OTMEYaTh TMPOILECC BBITOTHEHHS MPOEKTa H
KOPPEKTUPOBATh CPOKH B COOTBETCTBUHU C KU3HEHHBIMU peanusiMu. KcraTh, o OKOHYaHUH MTPOEKTa
MO>KHO CPaBHUTH TUIAH U PEATBHOCTh C TEM, YTOOBI YUECTh 3TO P CBOSH JalbHEHIIIeH padoTe.

Bozmosrcnocmu MS Project. Bo-tiepBbIX, JIeTKUN JOCTYyN K MHGOPMAIUU U KOJUICKTUBHAS
pabota B cetnt UTuTepHeT. MlcXxos1 U3 3TOr0, BBl MOKETE COXPAHUTH JH000# (haiin Project (vmu mro60it
nokymeHT Office) B popmare HTML Tak, 4ToOBI BBl MOTJIM MIPEIOCTaBUTh JOCTYI K 3TOMY (ailry
mobomy, kTo mMmeer MuaTepHeT Opaysep. Kpome Toro, Bel MoxeTe ucnoiib3oBath Microsoft Project
2000 nns penaktupoBanust HTML-cTpanui, co3nanusix B Project, 6e3 motepu popmaTupoBaHUs WK
(GYHKIMOHATIBHBIX BO3MOXHOCTEH. BO-BTOpPBIX, YTOOBI YMEHBIIUTH PACXOAbl HA YCTAHOBKY H
pasBepTeiBanue, Microsoft cozmanm Windows Installer, KoTOpeIii TO3BOJISIET JIETKO HACTPOUTH
ycTaHOBKY B Bameil opranm3amuu. Windows Installer mo3Bonsier ompenenuts 0COOEHHOCTH
MHCTAJUISIMY, TaK Ha3biBaeMas "ycTaHoOBKa mo TpeOoBanuio". KomaHna mosiBisieTcss B MEHIO, HO,
KOTJ]a TOJb30BaTENh BHIOMPAET KOMAaHIY, TOSBISETCS IUAJIOT, COOOINAIONIMKA, YTO JaHHAS
BO3MOYKHOCTh B HACTOSIII€E BPEMs HE YCTAaHOBJIEHA M CBs3aHA C BLIOOPOM 0COOEHHOCTEH yCTaHOBKH.
Kak mpaBuiio, 3TOT THIT yCTAHOBKH UCKITFOYAET MIA0IOHBI.

IMopsiioKk BbINOJIHEHHS JIA00PATOPHOI PadoThI:
1. Paccuntath cTOMMOCTH pa3pabOTKH.

JlabopaTopHnas padora Ne 22. PazpaGoTka onucanusi U aHAJIU3 HH(OPMALMOHHOM
CHCTEMBI.

Hean: Onucare ¥ NpoaHaIU3UPOBATh MH(YOPMAITMOHHYIO CUCTEMY, paclpeleluTh pOid B
rpynne pa3paboTYUKOB.

TeopeTnyeckue CBEICHUS

OO61ue cBeieHNs 0 MPOEKTUPOBAHUU MH(POPMAITUOHHBIX CUCTEM

[Tpobnembl ynpaBieHus: MPOrpaMMHBIMU ITPOEKTAMH BIIEPBbIE MPOSBIIINCEH B 60-X - Hayaie
70-X TOAOB, KOrja MPOBAIWIMCH MHOTHME OOJIbIIME MPOEKTHl MO pa3pabOTKe ITPOrpaMMHBIX
npoaykToB. bein 3adukcupoBansl 3a1epKku B co3aanuu [10, oHO ObUIO HEHAIeKHBIM, 3aTpaThl Ha
pa3paboTKy B HECKOJIBKO pa3 MPEBOCXOIWIN MEePBOHAYAIbHBIE OLIEHKH, CO3JJaHHbIE TPOrpaMMHBIE
CUCTEMBI 4acTO UMEJIM HU3KUE TIOKA3aTENN TPOU3BOAUTENBHOCTH. [IpHuMHbI IPOBaNIoOB KOPEHWINCH
B T€X IOJX0J1aX, KOTOPhIE MCIOJIb30BAJIUCH B YIpaBiIeHUH IMpoekTamu. [IpumeHsemas Meronuka
ObLIa OCHOBAHA HA OIBITE YIPABICHHUS TEXHUYECKUMH MPOEKTAaMH U OKa3ajach Hea(ppeKTUBHOM mpu
pa3paboTKe MPOrpaMMHOTO OOECTICUSHHUSI.

BaxxHo moHUMaTh pasHUIly MEXIy NpodeccuoHanbHo pa3zpadorkoil [10 u moburenbckum
nporpaMmmupoBanreM. Heo0xoMMocTh yrpaBiieHHs POrpaMMHBIMU MTPOEKTAMU BBITEKAET U3 TOTO
¢axTa, yTo mpouecc coznanus npodeccuonansHoro 10 Beerna siBiseTcsi cyobeKTOM OIOIKETHON
NOJIMTUKA OpraHM3alliy, TAe OHO pa3padaTbiBaeTcs, 1 MMEET BpeMEHHbIe orpaHudeHusi. Pabora
PYKOBOJIUTENST IPOIPaMMHOIO MPOEKTa MO OOJBIIOMY CYETYy 3aKjloyaercs B TOM, YTOOBI



rapaHTUPOBATH BBHIIIOJHEHUE 3TUX OIOKETHBIX M BPEMEHHBIX OIPaHMYCHHN C y4eTOM OU3Hec-1eNei
OpraHu3ali OTHOCUTEIBHO pa3pabaTsiBaemoro 110.

PykoBoauTenu MpoeKTOB MpHU3BaHbI CIUIAHUPOBATHh BCE ATAIbl Pa3pabOTKU MPOTrPaAMMHOTO
npoaykra. OHM Tak)Ke MOJKHBI KOHTPOJMPOBATH XOJ BBIMOJIHEHHs] pabOT M COOIIOJIEHUsI BCEX
TpeOyeMBbIX CTaHAapTOB. II0CTOSHHBINH KOHTPOJIb 32 XOJIOM BBIITOJHEHHS padOT HEOOXOAUM IS TOTO,
YTOOBI MpOLIECC pa3pabOTKU HE BBIXOJIWJ 32 BPEMEHHBbIE M OIO/KETHBbIE OrpaHHuYeHUs. Xopolee
yIpaBJIeHUE HE TAPAHTUPYET YCHEIIHOTO 3aBEPUICHHUS IPOEKTA, HO IJIOX0E yIpaBJIeHUE 0053aTEIbHO
IpHUBENET K €ro MmpoBaly. DTO MOXKET BBIPA3UThCA B 3aJep)KKe CpokoB caauu rorosoro I10, B
NPEBBIIICHNH CMETHOW CTOMMOCTH TPOEKTa M B HECOOTBeTCTBUH roroBoro I[10 crenudukanum
TpeOOBaHUIA.

[Tponecc pazpadorku I1O cymiecTBEeHHO OTIMYAETCS OT IPOIECCOB PEATH3AINN TEXHUYECKIX
MIPOEKTOB, UTO MOPOXKAAET ONpeAeTICHHbIE CIOKHOCTH B YIIPABJICHUN TPOrPAMMHBIMU MTPOEKTAMU:

[TporpamMMHBIii TPOAYKT HemarepuaieH. [IporpammHoe obecrieueHne HeMaTepUanbHO, €ro
HEJNb3s YBUAETh WM MOTporaTth. PykoBoauTE s IPOrpaMMHOTO MPOEKTa HE BUAMT mpoiiece "pocta"
pa3pabareiBaemoro [10. OH MOXXeT monaratbCs TOJIBKO Ha JOKYMEHTAIMIO, KOTOpas (pukcupyet
polLecc pa3paboTKH MPOrPaMMHOTO MPOAYKTA.

He cymectByer cranmaptHbeix mporeccoB paszpadotrku [10. Ha cerogusamnuii aeHb He
CYIIECTBYET YETKOM 3aBUCUMOCTH Mexay mpoueccoMm co3ganus I[IO u Tumom co3gaBaemoro
IPOrpaMMHOr0 Mpoaykra. Jlpyrue TeXHHYECKHE AMCLUMIUIMHBI HMEIOT JUIMTEIbHYIO HCTOPHIO,
MPOLIECCHI pa3pabOTKU TEXHUYECKHUX U3JEIHl MHOTOKPAaTHO OompoOoBaHbl U MpoBepeHkl. [Iporeccs
Co37aHMsI OOJBIIMHCTBA TEXHUUYECKUX CHUCTEM XOpOLIO H3y4yeHbl. M3ydeHueMm ke HpOolecCOB
cozmanus [1O crenuanucTel 3aHUMAIOTCS TOJBKO MocienHee BpeMsa. [103Tomy moka Henb3st TOUHO
npejicKa3arb, Ha KakoM OJTame rmnporecca pa3zpadborku I[1O MoOryr BO3HHUKHYTH MpPOOJIEMBI,
YTPOXKAIOILIUE BCEMY IPOrPAMMHOMY IIPOEKTY.

bonbiine nporpamMmHble NOPOEKTHI - 3TO 4acTo "OAHOpa3oBble" MpOEKThl. bosbline
MpPOrpaMMHBIE MPOEKThI, KaK MPaBHJIO, 3HAYUTEIHHO OTJIMYAIOTCS OT MPOEKTOB, PeaTn30BaHHBIX
panee. [loaTomy, 4TOOBI YMEHBIINTH HEONPEIEICHHOCTh B IUIAHUPOBAHUU MPOEKTA, PYKOBOAUTEIN
IPOEKTOB JOJDKHBI 00JIaaTh OYEeHb OONBIIMM MpPAaKTUYECKHMM ombIToM. Ho mocTosHHBIE
TEXHOJIOTHYECKHE M3MEHEHHS] B KOMIIBIOTEPHOM TEXHUKE U KOMMYHHKAIMOHHOM O0OPYAOBaHUH
00ECIIEHUBAIOT MPEbIAYIIUNA ONBIT. 3HAHUS M HAaBBIKM, HAKOIMJIEHHBIE OIBITOM, MOTYT HeE
BOCTpeOOBATHCSA B HOBOM IIPOEKTE.

[lepeuncieHHble OTAMYMS MOTYT NMPHUBECTH K TOMY, YTO peaju3als MpOeKTa BBIAAET U3
BPEMEHHOTI'0 rpaduKa WM MPEBLICUT OI0/IPKETHBIE aCCUTHOBAaHUS. [I[porpaMMHBIEe CCTEMBI 3a4acTyIO
OKa3bIBAIOTCS HOBMHKAMU Kak B "HJI€OJOTMYECKOM', Tak M B TeXHHYecKoM IutaHe. IlosTomy,
IpeJIBU/IS BO3MOKHBIE MTPOOJIEMBbI B peaIn3allii IpOrpaMMHOTO MTPOEKTA, CIEYET BCETr/1a TOMHUTD,
YTO MHOTUM M3 HUX CBOMCTBEHHO BBIXOJIUTH 32 PAMKHM BPEMEHHBIX U OFO/IKETHBIX OTPAHUYEHUH.

[Ipomecc ympaBneHus pa3pabOTKOM MPOrpaMMHOTO 00ECTICUEHHS

HeBo3MokHO omucaTe M CTaHIApTU3UPOBaTh BCE pabOThHI, BBHINOIHAEMBIE B NPOEKTE I10
coznanuto [10. Ot paboThl BeCchMa CYIIECTBEHHO 3aBHUCAT OT OPTraHU3AIlUU, TJE BBITIOJIHICTCS
pazpabotka [10O, 1 oT Tuna co3gaBaeMoro mMporpaMMHOro npoaykra. Ho Bcerzna MOXXHO BBIACTHUTD
cleayolue:

Hanucanue npeanoxxennii no cozganuo 110.

[TnanupoBanue u cocraBieHue rpadguka padot o cozganuto [10.
OneHnBaHue CTOMMOCTH ITPOEKTA.

[TonGop mepconana.

KoHTpob 32 X0/J0M BBIIIOTHEHHS PadoT.

Hanucanue oT4eToB U npeacTaBIeHUi.

HepBaﬁ CTaJusl IPOTPAMMHOTO TMPOEKTAa MOXKET COCTOATh M3 HANMCAHMS MPEATIOKESHUN IO
peanuzanuu 3TOro mpoekrta. [IpenyokeHus NOMKHBI COAEPHKATh OINMCAaHUE eIl NPOEKTOB U
cnoco0oB uxX aocTWxkeHua. OHM Takke OOBIYHO BKIIOYAIOT B ce0sl OLEHKM (UHAHCOBBIX H
BPEMEHHBIX 3aTpaT Ha BbINOJIHEHUE mpoekTa. [Ipm HeoOXOAMMOCTH 3/1€Ch MOTYT NPUBOAUTHCS
000CHOBaHMA Ul Tepelaud IMPOeKTa Ha BBHINOJHEHHE CTOPOHHEH OpraHu3alMu WM KOMaHEe
pa3paboTYUKOB.

RSP S



Hanmcanue mnpemiokeHuii — OYeHb OTBETCTBEHHass paloTa, Tak Kak s MHOTHX
opraHu3anuii Bompoc O TOM, OydeT JM HPOEKT BBIIOJIHATBCA CaMOM oOpraHuzanued wim
pa3palaThIBaThCsl 10 KOHTPAKTy CTOPOHHEN KOMIIAHUEH, siBisieTcs KputhdeckuM. He cymectByer
KaKHMX-JTM00 peKOMEHALUi 10 HAMCAaHUIO MTPEI0KEHUI, MHOTO€ 3/IECh 3aBUCUT OT OIbITA.

Ha srtane muiaHupoBaHMs NpPOEKTa ONPEIENAIOTCS IMPOLECCHI, 3TANbl M IOJYyYEHHbIE Ha
KOKIOM U3 HUX PE3YJbTaThl, KOTOPBIE IOJDKHBI IIPUBECTH K BBINOJHEHUIO NpoekTra. Peanusanus
ATOrO IJIaHA IPUBENET K JOCTHXKEHHUIO 1ieiel mpoekTa. OnpeaeneHnue CTOUMOCTH IIPOEKTa HAIPSIMYIO
CBSI3aHO C €ro IUIAHMPOBAHUEM, IOCKOJIbKY 3[€Ch OLEHHMBAIOTCA Ppecypchbl, TpeOyromuecs ajis
BBITIOJHEHMSI [IJ1aHA.

KoHTponbs 3a X0IOM BBINOJHEHUS PabOT (MOHUTOPUHI NPOEKTa) — 3TO HENPEPBIBHBIN
npolece, MPOJOKAIONIMNCA B TEYEHNUE BCEIO CPOKa pealu3aluy IpoeKTa. PyKoBoanuTeNlb NOJKEH
IIOCTOSIHHO OTCJIEKUBATh XOJ peaju3allMd IPOEKTa M CPaBHUBATh (DaKTHUYECKHE U IJIAHOBBIE
II0KAa3aTeNH BBINOJIHEHUS padOT ¢ UX CTOMMOCTHIO. XOTsl MHOT'ME OPraHU3allMi UMEIOT MEXaHU3Mbl
(opMaIbHOIO MOHUTOPHHTA PabOT, OMBITHBIA PYKOBOAMUTENb MOXKET COCTABUTH SICHYIO KapTHHY O
CTa/IuY Pa3BUTUU MPOEKTA IPOCTO MMyTEM HEPOPMAIBHOIO OOLIEHUS C pa3pabOTUNKAMHU.

HedopmanbHblii MOHUTOPHUHI 4acTO IOMOTaeT OOHApPYXHUTh MOTEHIHAJIbHbIE MPOOJIEMBI,
KOTOpBIE B SIBHOM BHJI€ MOTYT OOHApYXHUThCA mo3anee. Hampumep, exenneBHOe 00Cy)aeHNE X0a
BBINOJIHEHUSI pabOT MOXET BBISIBUTH OTJENbHbIE HEJOPAa0OTKM B CO3/1aBa€MOM IPOTrPaMMHOM
npoaykre. Bmecto oxunaHus oT4eToB, B KOTOPBIX OyneT oTpaskeH (akT "mpoOykcoBKU" rpaduka
paboT, MOXKHO OOCYIUTh CO CHEIMAIMCTaMH HaMeyaroIlHuecs: MPOrpaMMUCTCKUE MPOOJIeMbl U He
JIOITYCTUTH CpbIBa rpaduka pador.

B teuenue peanuzanuu npoekTa 00bIYHO IPOUCXOJUT HECKOJIBKO ()OPMaIIbHBIX KOHTPOJIBHBIX
NPOBEPOK XOZa BBHINOJMHEHUs1 pabor mo cosmanuio I10. Takue mpoBepKH ITOJKHBI JaTh OOUIYIO
KapTHHY X0Jla peaJln3alliy IPOEKTa B LIEJIOM U 110Ka3aTh, HACKOJIBKO yke pa3paboTaHHas yacTth 110
COOTBETCTBYET LIEJISIM IIPOEKTA.

Bpewmst BbInosHEHHs OOJIBIIMX IPOrPAMMHBIX ITPOEKTOB MOXKET 3aHMMAaTh HECKOJIBKO JIeT. B
TE€UYEHHE 3TOT0 BPEMEHH LIEJIM M HAMEPEHU S OpraHu3alllii, 3aKa3aBIleil IPOrpaMMHBIN POEKT, MOTYT
CYIIECTBEHHO MU3MEHUThCA. MOXKeT 0Ka3aThCs, YTO pa3padbaThIBa€MBbli MPOrPaMMHBII MPOIYKT CTall
y)K€ HEHYXXHbIM JIMOO HCXOnAHble TpeOboBaHUsA K co3znaBaeMomy [IO mpocro ycrapenu u ux
HE00X0/IMMO KapJMHAJIbHO MEHTh. B Takol cuTyalluM pyKOBOJCTBO OpraHU3alMM-pa3padoTUMKa
MOJKET MPUHATH pelIeHne O npekpamieHun pazpadbotku 110 nnmn 00 U3MEHEeHUH POEKTa B LEIOM C
TEM, YTOObI Y4e€CTh M3MEHUBIIINECS LIEJIM M HaMEPEHHs OpraHu3allui-3aKa3uuKa.

PykoBomuTenu mnpoekToB OOBIYHO 00S3aHBI CaMM MOJOMpATh UCIOJHHUTENEH IJi CBOUX
npoekToB. B wumaeanbHOM ciydyae mnpodeccHOHaNbHBIM ypOBEHb HCIOJHUTENEH JOJKeH
COOTBETCTBOBATh TOM paboTe, KOTOPYIO OHM OYAYT BBINOIHSTH B X0/1€ peaian3anuu npoekra. OaHaxko
BO MHOI'MX CIy4asX PYKOBOJWTENN JOJKHBI MoJjaraTbCsi Ha KOMaHIy pa3pabOTUMKOB, KOTOpas
naneka oT uaeanbHou. Takast cuTyalysi MOXKET ObITh BBI3BAHA CIIEAYIOIIMMU IPUUMHAMU:

Broker mpoekTa He MO3BOJISIET IPUBJIEYb BHICOKOKBATM(PUIIMPOBAHHBIHN NepcoHal. B Takom
CJIy4ae 3a MEHBLIYIO IJIaTy MPUBJIEKAIOTCS MEHEE KBAIM(ULIMPOBAHHBIE CTIELUATUCTHI.

BriBaroT cuTyarum, Korjaa HeBO3MOKHO HAalTH CHEMAIMCTOB HEOOXOAMMOM KBaJIM(PUKAIIIH
KaK B caMOil opranuzanuu-pa3padoTuuke, Tak 1 BHe ee. Hampumep, B opranuzanuu "nydmiie aoau"
MOTYT OBITH YK€ 3aHSTHI B IPYTUX MPOEKTaX.

Opranuzainys X04eT MOBBICUTH MPOo(ecCHOHaNbHBIM ypOBEHb CBOMX PAOOTHHUKOB. B 3TOM
Cllydya€ OHa MOXKET TMpUBJIEYh K YYaCTUIO B IIPOEKTE€ HEONBITHBIX WJIH HEJOCTaTOYHO
KBaJIM(ULMPOBAHHBIX PAO0OTHUKOB, YTOOBI OHU MPUOOpENH HEOOXOTUMBIA OMBIT U MOYUUIHUCH Y
0oJ1ee OIBITHBIX CIEUAINCTOB.

Takum o6pazom, MouTH Bcerjaa Moa00p CHEHATUCTOB JJIS BBINOJIHEHUS MPOEKTa HMMEET
oTpeieIeHHbIe OIpaHUUYEHHs U HE SABJsIeTCs cBOOOAHBIM. BMecTe ¢ TeM HE0OX0UMO, YTOOBI XOTA
OBl HECKOJIBKO YJIEHOB IPYMIbl Pa3pabOTUYNKOB MMENH KBATU(PHUKALUIO U OMbIT, JOCTATOYHbIE AJIs
paboThI Ha/l TaHHBIM NTPOEKTOM. B MpOTHBHOM ciTydyae HEBO3MOXKHO M30€kaTh OLIHOOK B pa3paboTke
I10.

PykoBoauTens mpoekra oOBIMHO 00s3aH MOCHUIATh OTYETHI O XOJAE €ro BBIMOJHEHUS Kak
3aKa34MKY, TaK ¥ MOAPSAHBIM OPTaHU3AUAM. DTO JOJDKHBI OBITH KPATKUE JOKYMEHTBI, OCHOBAaHHbIE
Ha nH(pOpMaIMHY, U3BJIEKaeMON U3 OAPOOHBIX' OTYETOB O IIPOEKTe. B 3THX 0TUeTax N10MmKHA OBITH Ta



I/IH(l)OpMaLII/ISI, KOTOpaSI I1IO3BOJISIET YCTKO OLICHUTH CTCIICHb TOTOBHOCTH CcO31aBacMoOro
IPOrPaMMHOTO MPOIYKTA.

Brienens ciaenyromme poiau B rpyiie no pazpadorke [10:

1. PykoBoguTennb — o0OIlIee pPYKOBOACTBO ITPOCKTOM, HANHWCAHHE JIOKYMEHTAIWH,
obmenue ¢ 3akazunkom 110

2. CHCTEMHBIH aHAJIMTHK — pa3paboTka TpeOOBaHUU (COCTABICHHE TEXHHYECKOIO
3a/1aHusl, IPOEKTa MPOTPAMMHOT0 00eCIIeUCHHMSI)

3. Tectep — cocTaBiIeHHE TUTaHA TECTUPOBAHUS U arTecTaruu rotoBoro I10 (mpoaykra),
COCTaBIICHUE CIICHAPHUS TECTUPOBAHUS, 0A30BBIA MpPHUMEpP, MPOBEACHUE MEPONPHSTHHA MO IUIAHY
TECTUPOBAHUS

4. Pa3pabotunk — MoaenUpOBaHWE KOMIIOHEHT MPOTPAMMHOTO  OOECIEUCHUS,
KOJAMPOBaHUE
5. [TnanupoBaHue MPOEKTa Pa3pabOTKU MPOTPaMMHOT0 00eCIICYCHHUS

O¢dexTuBHOE yrnpaBieHUE NPOrPaMMHBIM IIPOEKTOM HAIPSIMYIO 3aBUCUT OT IPABUIBHOIO
IUTAHUPOBAHUS PabOT, HEOOXOMMMBIX ISl €ro BBIMONHEHHS. [lIaH momoraer pyKOBOIUTEIIO
IpeaBUIETh NPOOIEeMbl, KOTOpPbIE MOT'YT BO3HHUKHYTh Ha Kakux-mubo sramax cosjnanus I10, u
pa3paboTaTh MPEBEHTUBHBIE MEPHI Ul UX MpeaynpexacHus win pewwenus. [lnan, paspaboranHblil
Ha HayaJlbHOM JTale IIPOEKTa, pacCMaTpUBAeTCs BCEMM €ro YYaCTHHKAMM KaK PYKOBOASILUMN
JIOKYMEHT, BBIIIOJIHEHUE KOTOPOTO JOJKHO NPUBECTH K YCIIEHIHOMY 3aBEPLICHUIO MPOEKTa. JTOT
NEPBOHAYAJILHBIA IUIaH JOJDKEH MAaKCUMAJbHO IOAPOOHO ONMCHIBATH BCE 3Tallbl pealu3aluu
IIPOEKTA.

IIpouecc maHMpoBaHMsI HAYMHAETCS, MCXOAS W3 OIMCAHHUS CHCTEMBI, C OIpPEIECICHHUS
IPOEKTHBIX OTPaHUYEHUN (BPEMEHHbIE OIPAaHUYEHMS, BO3MOXHOCTM HAJIWYHOIO II€pCOHAJAa,
OIO/KETHbIE OTPAaHUYEHUS U T.[.). OTH OIPAaHUYEHMs JOJDKHBI OINPENENIAThCS IMapajulelbHO C
OLICHMBAaHMEM IIPOEKTHBIX IapaMEeTpOB, TAaKMX KakK CTPYKTypa U pa3Mep IpOeKTa, a TaKke
pacripeniesieHueM (YHKUUN Cpeld MCHOJHMUTENEH. 3aTeM ONpeaessitoTcs 3Tanbl pa3paboTKU U TO,
KaKHe pe3yJbTaThl JOKYMEHTALUs, IPOTOTHUIIBI, TOJACUCTEMbI UJIU BEPCUU IPOIPAMMHOTO MPOIYKTa)
JIOJDKHBI OBITH MOJYYEeHbl M0 OKOHYAHMU 3TUX 3TamnoB. Jlanee HayMHAeTCs LMKIMYECKass 4acTb
ianupoBaHusi. CHauana paspaOaTeiBaeTcs rpaduk paboT Mo BBINOJHEHUIO IMPOEKTa WIH JaeTcs
paspelleHne Ha TMpOJODKEHHE MHCIONb30BaHMsA paHee coslaHHoro rpaduka. [locime 3rtoro
IIPOBOAMTCS KOHTPOJIb BBINOJIHEHHUS PAa0OT M OTMEUAIOTCA PACXOXKACHHUSI MEXIY peallbHbIM U
IUTAHOBBIM X0JIOM padoT.

Janee, 1o Mepe MOCTYIJIEHUsI HOBOM MH(OPMAaIMK O XOJI€ BBIIIOJIHEHUS TPOEKTA, BOZMOKEH
IIEPECMOTP NEPBOHAYAIIBHBIX OLICHOK I1apaMETPOB IPOEKTA. ITO, B CBOIO OUEPE]b, MOKET IIPUBECTU
K U3MEHEeHUIo rpaduka padot. Eciu B pe3ynbraTe 3THX U3MEHEHUI HapyllaloTCs CPOKU 3aBEPIICHUS
IPOEKTa, JOJDKHBI OBITh IEepecMOTpeHbl (M coryacoBaHbl ¢ 3aka3uukoM [IO) mpoekTHbIe
OTpaHHYEHUS.

KoHneuHo, 60JBIIMHCTBO PYKOBOIUTENEH IPOEKTOB HE TyMAIOT, YTO PeaTn3alus UX MPOEKTOB
npoiiieT ruaako, 6e3 Beskux npobieM. JKenaTenpHoO onucaTh BO3MOMKHBIE IPOOIEMBI €I 10 TOro,
Kak OHM TIpOSBAT ce0s B XOJEe BBHINOJHEHUS TMpoekra. IllodTomMy Jydine CoOCTaBiIATh
"meccumuctuueckue" rpaguku pabor, yem "ontumuctuueckue'. Ho, KOHEUHO, HEBO3MOXKHO
MIOCTPOUTD IUIaH, YUUTHIBAIOLINIA BCE, B TOM YHUCIIE CIy4aiHble, TPOOIEeMbl U 33/1€P’KKH BBIITOJTHEHUS
POEKTa, TOSTOMY M BO3HHMKAET HEOOXOAWMOCTh IEPUOJINYECKOr0 IEePEeCMOTpa MPOEKTHBIX
OTrpaHMYEHUH U ITANlOB CO3JaHUs IPOTPAaMMHOIO MTPOIYKTA.

[Inan nmpoekTa AOIKEH YETKO IOKa3aTh Pecypchl, HEOOXOAUMBIE Ul pealu3ally IPOeKTa,
paszzieneHue paboT Ha 3Tambl U BPEeMEHHOW TrpaduK BBIIOJIHEHUS ATHX 3TanoB. B HEKOTOPHIX
OpraHM3alMsIX IJIaH MPOEKTa COCTABIIAETCS KaK €IMHBIN IOKYMEHT, COJEp Kallliil BCe BU/IbI IJIAHOB,
ONMCAHHBIX BbIIIE. B pyrux cilydasx IulaH MpOeKTa OMMCHIBAET TOIBKO TEXHOJIOTMYECKHI Mpolece
cozaanus [10. B TakoM miaHe 06s13aTeIbHO NPUCYTCTBYIOT CCHUIKH Ha IJIAHBI APYTUX BUJOB, HO OHU
pa3pabaThIBatOTCA OTJCIBHO OT IJIaHA MPOEKTA.

Jleranu3zanys MIaHOB MPOEKTOB OUYE€Hb PA3HUTCS B 3aBUCUMOCTH OT THIIa pa3pabaTbIBaeMOro
IPOTPaMMHOTO IIPOAYKTA U OpraHu3auuu-pazpadorurka. Ho B mo6om ciaydae OOJIBIIMHCTBO MJIAHOB
COJIEPIKAT CIIEAYIOIINE PA3IECIbL.



Beenenne. Kpartkoe omucanue meneil mpoekTa M MPOEKTHBIX OrpaHWYeHUi (OI0KETHBIX,
BPEMEHHBIX U T.JI.), KOTOPbIE BaXKHbI JUIsl YIIPABJIECHUS IPOECKTOM.

Opranu3zanus BeIONHEHUS TTpoekTa. Onucanue crnocobda moadopa KOMaH sl pa3paboTINKOB
U pacrpe/ieieHne 00s13aHHOCTeH MEX Ty YJICHAMU KOMAaH/Ibl.

Amnanu3 puckoB. Onrcanne BO3MOKHBIX IPOSKTHBIX PUCKOB, BEPOSATHOCTH UX MPOSBICHUS U
CTpaTeruil, HalpaBJICHHBIX HA UX YMEHbILIECHUE.

ArnmnapaTHble ¥ IPOrpaMMHBIE pECypChl, HEOOXOIMMBIE JUIs peanu3aluu npoekra. [lepeueHn
anmapaTHbIX CpPEACTB M IPOrpaMMHOr0 oOecreueHus, HeoOXOAMMOro i pa3paboTKH
IporpaMMHOT0 Tpoaykra. Ecnu ammapatheie cpeactBa TpeOyercsi 3aKymnarb, MPHUBOAMTCS HUX
CTOMMOCTbh COBMECTHO € I'pa()KOM 3aKyIKH U IOCTaBKU.

Pazbuenue pabor Ha stambl. IIporecc peanusanuu MpoekTa pa3OMBAeTCs HA OTACIBHBIC
IPOLIECCHl, ONPEAEISAIOTCS ATallbl BBINOJHEHUsI NPOEKTa, IMPUBOAUTCSA ONMCAHUE pE3yJIbTaTOB
("BBIX0JI0B") KaX/I0T0 3Tala U KOHTPOJIbHBIE OTMETKHU.

I'papux pabor. B 3TOM rpaduke oTOOpaxaroTcs 3aBUCUMOCTH MEXIY OTIEIbHBIMU
npoueccamu (3taramu) pazpadotku [10, olieHKH BpeMeHH UX BBIIIOJHEHUS U pacIpeIeIeHUE YJICHOB
KOMaH/Ibl pa3pab0TUMKOB 110 OTAEIbHBIM 3TalaM.

MexaHu3Mbl MOHUTOPHHTA M KOHTPOJISL 32 XOJOM BBINOJHEHHS NpoekTa. ONUCHIBAIOTCS
IPEJOCTaBIIsIEMbIE PYKOBOJIUTENEM OTUYETHI O XOJI€ BHIIIOJIHEHUS paboT, CPOKU UX MPEIOCTABICHHUS,
a TaK)Ke MEXaHW3Mbl MOHUTOPUHTA BCETO MPOEKTA.

[Inan nomkeH peryispHO IepecMaTpuBaThCs B MpOLEcce peann3auuu npoekra. OQHu yacTu
IUIaHa, HarpuMep rpaduk paboT, M3MEHSIOTCS 4YacTo, apyrue Oonee cTaOwibHBL. [y BHECEHUs
U3MEHeHUH B IJIaH TpeOyeTcs crhelnuaibHas OpraHu3alus JOKYMEHTOIIOTOKA, IO3BOJISIOIIAs
OTCJICKUBATh STH U3MEHECHHUS.

OOuiue cBeeHus 0 TpeOOBaHUAX K HHPOPMALIMOHHBIM CUCTEMaM

[IpoGnembl, KOTOpbIE MPUXOAMUTCA pellaTh CHEUUalucTaM B IPOLECCEe  CO3JaHHs
IpOrpaMMHOr0 obecrieueHusi, OueHb cloXHbI. [Ipupona 3Tux npobieM He Bcerja sicHa, 0COOEHHO
eciu paspabaTbiBaeMas IpOrpaMMHasi CHCT€Ma WHHOBallMOHHas. B wacTHOCTH, TpyAHO 4YETKO
onucatb Te JCWCTBUS, KOTOpbIE JOJDKHA BBIMONHATH cucTeMa. OmnucaHue (yHKIMOHAIbHBIX
BO3MOXKHOCTEH M OTpaHMYCHHI, HAKJIaJbIBAEMBIX HAa CHCTEMY, Ha3bIBAeTCS TPEOOBAHUAMHU K ITOU
cucreMe, a caMm TMpouecc (OPMHUPOBAHMSA, aHAIN3a, JOKYMEHTUPOBAHMS M NPOBEPKHU OSTHUX
(YHKIIMOHAJIBHBIX BO3MOXHOCTEN U OrpaHUYeHUN — pa3paboTKON TpeOOBaHMIA.

TpeGoBanust mojapasfemsOTCs Ha MOJb30BAaTEIbCKHE U cUCcTeMHbIe. llonb3oBarenbckue
TpeOOBaHUS — ATO ONHCAHUE HAa €CTECTBEHHOM SI3bIKE (IUIIOC MOSCHSIOLINE TUarpaMmbl) (QyHKIIHH,
BBITOJIHSAEMBIX CHCTEMOM, U OTpaHWYEHUH, HaKJIaAbpIBaeMbIX Ha He€. CructeMHble TpeOOBaHUS — 3TO
ONMCAaHWE OCOOEHHOCTEH CHUCTEMBbl (ApXMTEKTypa CHCTEMbI, TpeOoBaHUS K IapaMeTpam
000pyI0BaHUs U T.J.), HEOOXOAUMBIX JUIs 3((HEeKTUBHON peanu3anuu TpeOOBaHUN MOIb30BATENS.

[lepBpie maru mo pa3paboTke TpeOoBaHUMN K HHGOPMALMOHHBIM CHUCTEMaM - aHaJlIHu3
OCYILIECTBUMOCTH

PazpaboTka TpeGoBaHU — 3TO MPOIECC, BKIIOYAIOIINN MEPONPUATHS, HEOOXOIUMBIE ISt
CO3JIaHUS U YTBEPXKJIEHHS IOKyMEHTa, COJEPKAIIETo crielu(pUKAINI0 CUCTEMHBIX TpeboBanuil. [{ns
HOBBIX MPOTPAaMMHBIX CHCTEM TIpoIecc pa3paboTKu TpeOOBaHWN JODKEH HAYMHATHCS C aHAIN3a
ocymuiecTBUMOCTH. Hauanom Takoro aHanu3sa siBjsieTcst o0lee ONucaHue CUCTEMBI U €€ Ha3HAYCHHUS,
a pe3yJIbTaTOM aHajn3a — OTUYET, B KOTOPOM JIOJKHA OBITh YeTKask peKOMEH A1, TPOI0JIKATh WIH
HET IMpolecc pa3paboTKu TpeOOBaHMN NPOEKTHPYEMOW CHCTEMBL. J[pyruMu CioBamMH, aHAIU3
OCYIIECTBUMOCTH JIOJIKEH OCBETUTH CJIEIYIOIINE BOIPOCHI.

OTBeuaer aM cucTeMa OOIIMM M OHM3HEC-LENIIM OpraHU3alMHM-3aKa3uuka MU OpraHHu3aluu-
paszpaboTunka?

MoXHO 1M pealu3oBaTh CHUCTEMY, MCIIOJB3Ysl CYIIECTBYIOIIME HA JAHHBIH MOMEHT
TEXHOJIOTHH U HE BBIXO/IA 3a Mpeiesbl 3aJaHHOW CTOUMOCTH?

Mo>HO 1 00BETMHUTD CUCTEMY C IPYTMMHU CHCTEMaMHM, KOTOPbIE YK€ dKCILTyaTUPYIOTCs?

Kputnueckum siBisiercss Bonpoc, OyAeT Ju cucTeMa COOTBETCTBOBATH LIENISIM OpraHU3aIUu.
Ecnu cucrema He COOTBETCTBYET ATHM ILENISIM, OHA HE MPEJCTaBIseT HUKAKOW IEHHOCTH IUIs
opranu3zaiuu. B To jxe BpeMsi MHOTHE OpraHu3aliiy pa3padaThIBalOT CUCTEMBbI, HE COOTBETCTBYIOIIHE



uX IensM, 100 HE COBCEM SICHO MOHHMMAsl 3TH IENH, JIMOO MOJ BIMSHHEM MOTHUTHYECKUX WU
0011eCTBEHHBIX (haKTOPOB.

BrimonHeHne aHanm3a oCyIecTBUMOCTH BKITFOYAeT cOOp U aHamu3 HHGOpMAIUU 0 Oyaymiei
CHCTEME W HAIKMCaHUE COOTBETCTBYMOIIEro ordera. CHavaga CleAyeT ONpPENeNIUTh, Kakas UMEHHO
uH(popMalisg HeoOXxoauMa, 4TOOBl OTBETHTHh HA IOCTABJICHHBIE BBINIE BOMPOCHL. Hampumep, 3Ty
UH(POPMAIIHIO MOXKHO TIOJTYYUTh, OTBETHB HA CIIEIYIOIIEE:

UTto npou30iAeT ¢ OpraHu3aImeid, eClii CUCTeMa He OYJIeT BBEICHA B DKCILITyaTaIHI0?

Kakue Texymie npo0iieMbl CyIECTBYIOT B OPraHU3allui M KaK HOBasi CUCTEMa ITIOMOXKET MX
pemunTs?

Kakum o6pazom cucrema OyaeT crmocoOCTBOBaTh IesIM On3Heca?

Tpebyer nu pa3paboOTKa CUCTEMBI TEXHOJOTHHU, KOTOPAsl 10 3TOrO HE HMCIOJIh30Bajach B
opranu3anuu’?

Jlanee HEOOXOAMMO OMNpPEACTUTh MCTOYHUKU HH(OpMAIH. DTO MOTYT OBITH MEHEIKEPHI
OTJIENIOB, TJI€ CHUCTeMa OyJeT HCIIOJb30BaThCs, Pa3paOdOTUYUKH IMPOTPAMMHOIO OOECIICUCHHS,
3HAKOMBIE C TUTIOM OyIyIIel CUCTEMBI, TEXHOJIOTH, KOHCUHBIC MTOJIb30BATEIH U T.JI.

[Tocne 06paboTku coOpaHHOM HH(DOPMAITK TOTOBUTCS OTYET MO aHAJIU3y OCYIIECTBUMOCTH
CO3MaHMsI CHCTEMBl. B HeM IOJDKHBI OBITh JaHBI PEKOMEHIAIIMH OTHOCHTEIHHO IPOIOKCHUS
pa3paboTKu cUCTeMbl. MOryT OBITh TPEIIOKEHBI M3MEHEHHsI Orojpkera W rpaduka padboT 1o
CO3IaHHIO CHCTEMBbI WJTU TIPEbSIBIICHEI 00JIee BEICOKHE TPEOOBAHUS K CUCTEME.

[Topsiiok BeIONHEHHS PAOOTHI

I. N3yunTh npeyiaraeMelii TEOPETUIECKUN MaTepUal.

2. CocrtaBuTh NOAPOOHOE ONMCAaHUE UHPOPMALIMOHHONW CUCTEMBI.

3. Ha ocHoBanuu omnucaHusi CUCTEMbI IIPOBECTM aHAJINW3 OCYIIECTBUMOCTH. B xone
aHaJIM3a OTBETUTh Ha BOIIPOCHI:

4. Uro npou3soiier ¢ opraHu3anuen, eciau cucteMa He Oy1eT BBEIeHa B AKCILTyaTaluio?

5. Kakue Ttekyuue mnpoOieMbl CYIIECTBYIOT B OpraHM3allMM M Kak HOBas cHucTeMa
MOMOXET UX PELIUTh?

6. Kakum o6pa3zom cucrema 6yaeT crnocoOCTBOBATH 1esIM OuzHeca?

7. TpeOyet a1 pa3paboTka CHCTEMBI TEXHOJIOTHH, KOTOPasi 0 3TOr0 HE MCII0JIb30BAJIaCh
B Opranusanuu’?

8. PesynbTaTrom aHanMsza JOKHO SIBUTHCS 3aKIIOYEHHE O BO3MOXKHOCTH pealu3aluu
IIPOEKTA.

9. Pacnipenenuts posu B rpynne (pyKOBOAWUTENb MPOEKTa - pa3pabOTUYUK, CUCTEMHBIN

aHAJTUTHK-pa3paboTUYHK, TECTEP-Pa3pabOTUHK).
3anoHNTH pa3/ielibl IUIaHA:

1 Beenenue

2. Opranu3zaiiys BbIIOJTHEHUS IPOEKTa

3 AHann3 pucKoB

4. Pa3znensl 10KHBI collepikaTh pEKOMEHAAIMU OTHOCUTEIBHO Pa3padOTKH CHUCTEMBI,

0a30Bble MpeAToXKEeHUs Mo 00BbEMY Tpebyemoro OlopKeTa, Yucly pa3pabOTUMKOB, BPEMEHHU HU
TpeOyeMoMy MPOrpaMMHOMY OOECTIEUEHHUIO.

5. CocTaBUTh OTYET O IPOJIENIaHHON paboTe.

Conepxanue oTuyera

B otuere crnenyer yka3aTh:

[ens paboTs

Beenenue. Kpatkoe ommucanue 1eieil mpoekTa W MPOEKTHBIX OrpaHWYeHU (OFOIKETHBIX,
BPEMCHHBIX U T.}I.), KOTOPBIC BaAXXHBI JJId YIIPABJIICHUA IIPOCKTOM

Onucanne undopmanmonHoit cuctemsl (I10) - HamMuue 3aKITOYEHHS] O BO3MOXKHOCTH
pean3aluy MpoeKTa, COAEPIKAIEro PeKOMEHIallui OTHOCUTENIBHO pa3padOTKHU CUCTEMBI, 0a30BbIe
IpeUIoKeHUsT Io 00BEMY TpebyeMoro OroJpKeTa, Yucily pa3paboTUMKOB, BpPEMEHH M TpeOyeMoMy
IPOrpaMMHOMY 00€CIIEYEHUIO

AHanu3 OCyIIECTBUMOCTH (COTTIAaCHO TpeOOBaHUSAM K pe3ylbTaTaM  BBITOJHEHUS
71a00paTOPHOTO MPAKTHKYMa I1.2), YKa3aTh BO3MOXHBIE MPOOJIEMBI U ITYTH UX PEILICHHS.

Ponu ygactHukoB rpymmsl pazpadbotku 110.



[TporpamMmHO-anmapaTHbIE CPEICTBA, UCIIOIb3YyEMbIEC IIPU BBIMIOJIHEHUH PaOOTHI.
3akiroueHue (BBIBOIBI)
Crnucok UCoab3yeMOi JIUTepaTypbl

JlabopaTopnasi pabora Ne 23. Pa3padorka TpedoBanmii k HH(pOPMALIMOHHOM cHCTeMe.

enb: CocTaBUTh M MPOAHATU3UPOBATH TPEOOBAHNUS K MHPOPMALIMOHHON cUCTEME, OPOPMHUTH
TEXHUUYECKOE 33JaHKe Ha Pa3pabOTKy NPOrpaMMHOr0 00ecreueHusl.

Teopernyeckue cBeieHUs!

O61mue cBeaeHus 0 TpeOOBaHUAX K HH(GOPMAIIMOHHBIM CHCTEMaM

[Ipobnembl, KOTOpBIE MPHUXOJUTCA pelIaTh CHEIHMAINCTaM B TIPOLECCe CO3TaHHUs
IPOrpaMMHOT0 o0ecreueHus, OueHb CIOKHBI. [Ipupona 3Tux npobiem He Bcerja sicHa, 0COOEHHO
ecnu paspabaTbiBaeMas NpOTpaMMHAsi CHCTeMa HWHHOBAIMOHHas. B yacTHOCTH, TPyAHO 4YETKO
omnucarth Te JCHCTBHUS, KOTOpbIE JOJDKHA BBIMOJHATH cuctema. Onucanue (yHKIHMOHATIbHBIX
BO3MOXKHOCTEH M OTpaHMYCHHH, HAKJIAJbIBAEMBIX HAa CHCTEMY, Ha3bIBAeTCA TPEOOBAHUSAMHU K ITOM
cucteme, a cam Ipouecc (GopMHUpOBaHUS, aHANIM3a, JAOKYMEHTHPOBAHUS U TMPOBEPKH ITHX
(yHKIIMOHAJIbHBIX BO3MOYKHOCTEN U OrpaHUYEHUM — pa3paboTKoi TpeOoBaHUIA.

TpeboBanusi moapa3ieslOTCs Ha MOJIB30BaTENbCKUE M cHcTeMHble. [lonbp3oBaTenbckue
TpeOOBaHUS — 3TO ONMHMCAHHE Ha €CTECTBEHHOM S3bIKe (TUTIOC MOSICHSIOMNE TUarpaMMbl) (yHKIUH,
BBITMIOJTHSEMBIX CUCTEMOM, U OTpaHUYCHUI, HaKJIapiBaeMbIX Ha He€. CuctemMHble TpeOOBaHUS — 3TO
ONMCAaHWE OCOOEHHOCTEHM CHUCTEMBbl (ApXMTEKTypa CHCTEMbI, TpeOoBaHUs K IapaMeTpam
000pyI0BaHUs U T.[.), HEOOXOIUMBIX 1715 3P HEKTUBHOI peanu3aiuu TpeOOBaHUI MOIb30BATENS.

Pa3paborka TpeboBanuit

Pa3paboTrka TpeboBaHUl — 3TO Mpollecc, BKIIOYAIOUUN MEPONPUITHS, HEOOXOIUMBIE IS
CO3/IaHUSI M YTBEPXKICHHS JTOKYMEHTA, COJEPIKAIIETO CIEHU(PHUKAIMIO CUCTEMHBIX TpeOOBaHUIA.
PasznuyaroT yeTsipe OCHOBHBIX 3Tara mpolecca pa3paboTKu TpeOOBaHMIA:

1. aHAJIN3 TEXHUYECKOW OCYIIECTBUMOCTH CO3/IaHUS CHCTEMBI,

2. dbopmMHpoBaHUE U aHAIN3 TPeOOBaHUA,

3. crienuuImpoBanre TpeOOBaHUM U CO3aHNE COOTBETCTBYIOIIEH JOKYMEHTAIINH,
4. aTTecTalys TUX TPEOOBaHUH.

Ha puc. 1 noka3aHsl B3aUMOCBSI3U MEX/1y 3TUMHU dTallaMH U pe3yNbTaThl, CONPOBOXKIAIOLINE
KaX/Iblif Tan nporecca pa3pabOTKH CUCTEMHBIX TpeOOBaHUH.

Puc. 1. Ilpornecc pa3zpaboTku TpeGoBaHUN

Ho mockonbky B mporiecce pa3paboTKu CUCTEMBI B CUITY pa3HOOOPA3HBIX MPUYHH TPEOOBAHUS
MOTYT MEHSTBLCS, yIpaBlieHne TPeOOBAHUSIMH, T.€. IPOIECC YIPABICHHUS U3MEHEHUSIMH CUCTEMHBIX
TpeOOBaHUM, SIBJISETCS HEOOXOUMOW COCTABHOM YaCThIO JACSITENLHOCTH 10 UX Pa3padoTKe.

dopMupoOBaHUE U aHATN3 TPEOOBAHMI

Crnemyrommm dSTamoM mporiecca pa3padoTKu TpeOoBaHHM sBIsETCs  (HOpPMHUpPOBaAHHE
(ompezenieHne) U aHaIU3 TPEOOBAHMIA.

O060061enHas Moiens mporiecca GOpMUPOBAHUS U aHaTN3a TpeOOBaHUI MOKa3aHa Ha puc. 2.
Kaxxnass opranmu3aiys UCIoiab3yeT COOCTBEHHBIM BapHaHT ATOW MOJIETH, 3aBHCSIIHA OT ‘“MECTHBIX



¢dakTOopoB”: ombITa pabOTHl KOJJIEKTHBA pPa3pabdOTYMKOB, TUIA pPa3pabaThIBAEMON CHCTEMBI,
UCTIONIb3yEeMBIX CTAHAAPTOB U T.I.

Puc. 2. Ilponecc hopmupoBaHus 1 aHaIM3a TpeOOBaHUI

[Ipouecc popmupoBanus U aHar3a TpeOOBAHUI MPOXOAUT Yepe3 Psij STAIOB.

1. AHanu3 npeaMeTHON 00s1acTu. AHAIUTUKU JOJKHBI U3YYUTh IPEIMETHYIO 00J1acTh,
rze OyzeT 3KCITyaTUpOBaThCs CHCTEMA.

2. COop TpebOoBanmii. ITO TpoIECcC B3aUMOJCHCTBUS C JIMIAMH, (HOPMHUPYIOIIUMH
TpeboBanus. Bo BpeMs 3TOro npouecca npoaosKaeTcs aHajaIu3 IpeaAMETHONH 001acTH.

3. Knaccugukanus tpeboBanuii. Ha stom stame GecopmeHHbii HaOOp TpeOOBaHUI
npeoOpa3yeTcst B JOTMYECKHU CBSI3aHHbIE IPYIIIbI TPEOOBaHUH.

4. Pazpemienne nmporuBopeunii. be3 comHeHus, TpeOOBaHHUS MHOTOYHUCICHHBIX JIUII,

3aHATBIX B Iporecce (opMupoBaHus TpeOOBaHMM, OyayT mpoTuBopeuunBbIMH. Ha 3TOM »3Tame
OTIPEAEIAIOTCS U Pa3pelatoTCcsl IPOTUBOPEUHS pa3IMYHOIO poja.

5. Hasnauenue npuopureToB. B mo6om Habope TpeGoBaHuUil OHM U3 HUX OyayT Oonee
BaXHBI, yeM Japyrue. Ha 3TOM 3Tame COBMECTHO C JMLIAMH, (OPMHUPYIOIIMMHU TpeOOBaHMUS,
ompenensoTcs Hanbosiee BaXKHbIE TPeOOBAHUS.

6. [IpoBepka TpeboBaHMIA. Ha »tom »rtanme omnpenensiercs HX MOJHOTA,
MIOCJIEA0BATENBHOCTD U HEIPOTUBOPEUNBOCTD.

[Ipomiecc popMupoBanus U aHaau3za TPEOOBAHUMN ITUKIWYECKUM, ¢ OOpPaTHOM CBSI3BIO OT
OJTHOTO 3Tana K Japyromy. LlMkn HaumHaeTcs ¢ aHaiu3a MpEeAMETHON OOJIACTH M 3aKaHYMBAaeTCs
npoBepkoil TpeboBanuil. [lonnmanue TpeboBaHUil MpeAMETHON 00JIACTH YBEIUYUBACTCS B KaXA0M
[UKJIe poliecca GOpMHUPOBAHUS TPEOOBAHUA.

PaccmoTpuM Tpu OCHOBHBIX MOX0a K (POPMUPOBAHUIO TPEOOBAHUI: METO, OCHOBAaHHBIN Ha
MHOX€ECTBE OITOPHBIX TOUEK 3PEHMS, CLIEHapUU U 3THOrpaUUeCKUi METOI.

OnopHbIE TOYKH 3pEHUS

[Toxxoxa ¢ MCTOJIb30BaHUEM PA3UYHBIX OMOPHBIX TOYEK 3peHMs K pa3paboTke TpeOoBaHMN
MPU3HAET pa3JInyHble (OMOPHBIE) TOUKU 3PEHUS Ha IPOOJIEMY M UCIOJIB3YET UX B KaUeCTBE OCHOBBI
MOCTPOCHMS M OpraHU3aIMM Kak Ipoiecca GopMHpOBaHUs TpeOOBaHUN, TaK U HEMOCPEICTBEHHO
caMux TpeOOBaHUM.

Paznnunble METOIBI MpeAsaraloT pa3Hble TPAKTOBKHM BbIpaXeHMs "Touka 3peHus". Touxu
3peHUsI MOYKHO TPAKTOBATh CIEIYIOIIMM 00pazoM.

Kak ucrounuk nHpopManMyu O CUCTEMHBIX JAaHHBIX. B 3TOM ciydyae Ha OCHOBE OMOPHBIX
TOYEK 3pPEHHUs CTPOUTCS MOJENb CO3/JaHMS W HCIOJB30BaHUS JaHHBIX B cucteme. B mpoiecce
(dopmupoBaHus TpeOOBaHUI OTOUPAIOTCS BCE TaKUE TOUKH 3pEHUs ( XU HAa MX OCHOBE OIPEIEIIIOTCS
JaHHbIE), KOTOpble OyIyT CO3[aHbl WJIM MCIOJB30BaHbl MPU paboOTe CUCTEMBI, a TaKkKe CIIOCOOBI
00pabOTKH ATHX JAHHBIX.

Kak ctpykrypa npeacraBinenuil. B aTom ciydae Touku 3peHust paccMaTpUBarOTCs Kak ocodast
4acTh MOJIeNM cucTeMbl. Hampumep, Ha OCHOBE pa3IUYHBIX TOUEK 3PEHUS MOTYT pa3padaThiBaThCs
MOJIEH "CYIIHOCTh-CBA3B', MOICIIM KOHEYHOI'O0 aBTOMATa U T.I.



Kak noxyuarenu CHCTEMHBIX CEPBHCOB. B 3TOM citydae TOUKH 3pSHUS SBIISIOTCS BHEITHUMU
(OTHOCHUTENIBHO CHUCTEMBI) TIIOJIy4aTeIIMH CHCTEMHBIX CEpBUCOB. TOYKM 3peHHS MOMOTAloT
OTIPENIeNIUTh JIaHHbIE, HEOOXOMMBbIE ISl BBITTOJIHEHHS CHCTEMHBIX CEPBUCOB WM MX YIPABICHHUS.

HanbGonee >pQeKTHBHBIM MOAXOIOM K aHAINM3Yy TAKUX CHCTEM SBIISCTCS HCIOJIb30BaHHE
BHEIIIHUX OMOPHBIX TOYeK 3peHus. Ha ocHoBe sToro noaxona paspadoran meroa VORD (Viewpoint-
Oriented Requirements Definition — omnpezaenenne TpeOOBaHM HAa OCHOBE TOYEK 3PECHMS) IS
dopmupoBanus 1 ananuza TpedoBanuii. OcHoBHBIE 3Tanbl MeToga VORD nokazansl Ha puc. 3.:

Wnentnukanys TOYeK 3peHUs, MOIYyYaroIIMX CHCTEMHBIE CEPBHCHI, M WACHTH(UKAIMSA
CEpPBUCOB, COOTBETCTBYIOIIUX KaX/I0H TOUKE 3pCHUSI.

CTpyKTypUpOBaHHE TOYEK 3PEHUS] — CO3JJaHNE UEPAPXHUH CTPYINITUPOBAHHBIX TOYEK 3PECHUSL.
OO01ecucTeMHbBIE CEPBHUCHI MTPEIOCTABIAIOTCS 00Jiee BHICOKMM YPOBHSM HEPApXUH U HACIECTYIOTCS
TOYKAMU 3PEHUS HU3IIETO YPOBHSI.

JIOKyMEHTHpOBaHHE OMOPHBIX TOYEK 3PEHHUsS, KOTOPOE 3aKIIOYACTCSI B TOYHOM ONMHMCAHUH
UICHTH(UIIMPOBAHHBIX TOYCK 3PEHHS U CEPBUCOB.

OToOpakeHHe CHCTEMBl TOYEK 3pEHHs, KOTOpas IIOKa3blBA€T CHCTEMHBIE OOBEKTHI,
OIpe/IeJICHHbIE Ha OCHOBE MH(POPMAINH, 3aKITI0OYCHHON B OIIOPHBIX TOYKAX 3PCHHUS.

Puc. 3. Meton VORD

[Ipumep. PaccmoTpum ucnonbzoBanue Merona VORD Ha mepBbIX Tpex Iarax aHaiusa
TpeOOBaHUI AJIs1 CUCTEMBI TOAJEPKKU 3aKa3a U yueTa TOBApOB B OakayeliHoi 1aBke. B OakaneliHoit
JaBKe IS KaXIOro ToBapa (UKCHUPYETCs MECTO XpaHeHHUs (ompeaeneHHas MOJKa), KOJIHYECTBO
TOBapa M ero moctaBmmK. CuctemMa MOJACp>KKH 3aKa3a W ydeTa TOBapoOB JIOJDKHA OOecreunBaTh
nobaBieHne nHGOpMAaILIUK O HOBOM TOBape, M3MEHEHUE WK yalleHne HHPOopMaIui 00 UMEIOIIEMCs
TOBape, XpaHeHue (I00aBieHHE, HW3MEHEHWE U YJaleHHe) HWH(OpManuu O TMOCTaBIIUKAX,
BKIIIOUArolIeil B ce0s Ha3BaHue GpupMel, ee aapec u tenedoH. [Ipu moMoIy CuCTeMBbl COCTABISIOTCS
3aKa3bl OocTaBIIMKaM. Kaxaplil 3aKa3 MOXKET COJEPkKaTh HECKOJIBKO MO3UIMNA, B KAXKI0W MO3ULIMU
YKa3bIBAIOTCS HAMMEHOBAHHME TOBapa M €ro KoJIW4YecTBO B 3aka3e. Cuctema 1Mo TpeOOBAHUIO
noJib30BaTesst GOPMHUPYET U BHIIACT HA TIeYaTh CJICIYIONIYIO CIIPABOYHYIO0 HH(POPMAIIHIO:

1. CIIUCOK BCEX TOBAPOB;

2. CIIHCOK TOBAapOB, UMEIOIIUXCSA B HAJTUYHH;

3. CIIUCOK TOBapOB, KOJIMYECTBO KOTOPHIX HEOOXOTUMO MOTOTHHUTD;
4. CIIUCOK TOBApOB, MTOCTABIISIEMBIX JAHHBIM ITOCTABIIIMKOM.

[lepBbiM marom B (GopMHUpPOBaHUU TPeOOBAHUI SABISETCS MIAESHTH(HKALNSA OMOPHBIX TOUYEK
3penus. Bo Bcex meromax QopmupoBaHusi TpeOOBaHUM, OCHOBAHHBIX Ha HMCIOJIb30BAaHUU TOUYEK
3peHusl, HayajibHast UIeHTU(UKaLus ABIsSeTca Haubosee TpyAHOH 3amadeil. OQUH U3 MOJIXOAO0B K
UIEeHTU(UKAIIUN TOYEK 3PEHHSI — METO/] "MO3TOBOM aTaku'", KOT/1a ONPEEISIFOTCS MOTSHIIMATBHBIE
CHUCTEMHBIE CEPBHUCHI M OpraHU3allud, B3aMOJEHUCTBYIOIIME ¢ cUcTeMOM. OpraHusyercs BcTpeda
JIUI], yYacTBYIOIUX B (OPMUPOBAHUU TpeOOBaHUIl, KOTOPBIE NMPEAJIAraloT CBOM TOYKU 3pEHUS. DTU
TOYKU 3PEHUsl NPEACTABIAIOTCA B BHJE JUArpaMMbl, COCTOALIEH W3 psjia KpyroBbIX oOjacteid,
0TOOpaXkaroIMX BO3MOXKHbIE TOUKHM 3peHHs (puc. 4). Bo Bpems "Mo3roBoil araku" HE0oOXOAMMO
UICHTU(PHUIMPOBATh TOTEHLUAIbHBIE OIOPHbIE TOYKU 3PEHHUS, CHCTEMHBIE CEPBHUCHI, BXOJHBIE
JaHHbIE, HEPYHKIIMOHAIbHbIE TPEOOBAHMUS, YIIPABJISIONINE COOBITUS U UCKIIIOUUTENIbHBIE CUTYAIIUH.

Crenyromeit craaueit mpouecca popMupoBanust TpeOGoBaHUM OyneT UASHTU(UKALTUSA
OTIOPHBIX TOYEK 3peHHUs (Ha puc. 4 MOKa3aHbl B BUJIE TEMHBIX KPYTrOBBIX 00JIacTeil) U CEpBUCOB
(moka3aHbl B BU/I€ 3aTEHEHHBIX obsacteit). CepBUCHI 1OJIKHBI COOTBETCTBOBATH OMOPHBIM TOUKAM
3penusi. Ho Moryt ObITh CEpBHCHI, KOTOPHIE HE TOCTABIEHBI UM B COOTBETCTBUE. DTO O3HAYAET, UTO
Ha Ha4aJIbHOM 3Tare "MO3roBoi aTaku' HEKOTOPHIE OIIOPHBIC TOUKU 3pEHUS HE OBLIH
UJIEeHTU(OUITMPOBAHEI.



Puc. 4. lnarpamma naeHTH(UKATAN TOUEK 3PCHUS

B tabnune 1 mokazaHo pacnpeneneHne CEpBUCOB Il HEKOTOPBIX WACHTH(PHUIMPOBAHHBIX HA
puc. 4 touek 3peHus. OJUH U TOT K€ CEPBUC MOXKET ObITh COOTHECEH C HECKOJIBKUMM TOUYKAMH

3pEHMUS.
Tabnuia 1 - CepBuchl, COOTHECEHHBIE C TOUYKAMU 3PEHUS
KJIMEHT [MOKyNaTeNlb [IOCTOSHHBIN TOBap [MOCTaBUIMK [IpOAAaBEl  |[aJIMHUHHUCTPAT
[MOKyNaTeNb op
[IpoBepka [3anecenue B |[lomyuenue [Ipuem 3anecenue B |[Ipogaxa  |[loctyn k
SEREIET CIICOK CKUJIKU TOBapa 0a3y JaHHBIX TOBapa 0a3e TaHHBIX
TOBapa [TOCTOSIHHBIX (Ha3BaHue,
KJINEHTOB aapec,
TenedoH u
T.JT.)
[Toxynka [lonyyenue 3aHeceHue B [Teuats yeka [IpoBepka
TOBapa nH(popmaIuio o [0azy CTATUCTUKU
HOBBIX TaHHBIX
[OCTYIUIEHUSAX  |(IaHHBIE O
IOCTaBIIUKE
, KOJI-BE,
MeCcTe
XpaHEHus)
[Tonyuenue Haznauenue Joctyn k  [[lepeonpenen
yeKa LICHBI KaTaJIOr'y  |CHHE LIEHbI
3aka3 ToBapa [Iepeonpene [Tposepka |OdopmiieHue
JIEHUE 1IEHBI HaJIN4Yus 3aKasa
TOBapa [OCTABIIUKY
3aHeceHue [Toxymaemsl Odopmnenu [[ledats
[TOKYyTaTes 11» U € 3aKa3a 3aKasa
1 CyMMBI «HETIOKYTIae [TOKYIIATEITI0
[MOKYIIKU B MBIi1» TOBap
0a3y MaHHBIX

Wndopmanys, wu3BIeYeHHas W3 TOUYEK 3pPEHUs, MCIONb3yeTcs i 3aroiHeHus (opm
120JIOHOB TOYEK 3PEHMS U OpTaHU3aluU TOYEK 3PEHUS B HEPAPXHUIO HACIIEAOBAHMS. DTO TO3BOJISIET
YBHUJIETh OOIIM€ TOUKU 3PEHUS U IOBTOPHO MCIIOJb30BaTh HHPOPMALIMIO B UEPAPXUH HACIIEAOBAHMUS.




CepBucChl, TaHHBIC M YIPABJIAIOIas HH(GOPMAIHS HACIEIYIOTCS TIOJMHOKECTBOM TOUeK 3peHus. Ha
pHC. 5 OKa3aHa 4acTb MEpapPXUU TOUYEK 3PCHMS JUIsl CHCTEMBI ITOAJIEP’KKH 3aKa3a U ydeTa TOBAapOB.

Puc. 5. Uepapxus Touek 3peHus

ATtTtecranus TpeboBaHUMN

ATTecTranys J0JKHA IPOAEMOHCTPUPOBATH, YTO TPEOOBAHUS AEHCTBUTEIBHO ONPEACISAIOT Ty
CHCTEMY, KOTOPYIO XOYeT MMETh 3aka3uuk. lIpoBepka TpeOoBaHMii BakHA, TaK KaK OIIMOKH B
crneurdukanuy TpeOOBaHUI MOTYT MPHUBECTU K NEpPEAEKe CUCTEMbl U OOJBIINUM 3aTparam, €clid
Oyayr oOHapyXeHBI BO BpeMs Iporecca pa3padOTKH CHCTEMBbI WM TIOCIIE BBEICHHS €€ B
sKcIutyatanuo. CTOMMOCTh BHECEHUS B CHCTEMY W3MEHEHHMH, HEOOXOAMMBIX Ul YCTpaHEHMs
omMOOK B TpPeOOBaHMIX, HAMHOTO BHINIE, YE€M HCIPABICHHUE OIIMOOK MPOCKTUPOBAHUS WIIH
KoaupoBaHus. [IpudnHa B TOM, 4TO U3MEHEHHE TpeOOBaHU OOBIYHO BJICUET 3a COOON 3HAUUTEIbHbIE
U3MEHEHUS B CUCTEME, [I0CIIE BHECEHMSI KOTOPHIX OHA JOJKHA IPOUTH MOBTOPHOE TECTUPOBAHHUE.

Bo Bpems mporecca aTrecTalMM JOJDKHBI OBITH BBIINOJIHEHB! PA3JIMYHBIE TUIBI IIPOBEPOK
TpeOOoBaHUI.

IIpoBepka mnpaBuwibHOCTH TpeOoBaHui. Ilomp3oBarenb MOXET cuUUTaTh, YTO CHUCTEMA
HeoOXoauMa JUIsl BBIIIOJHEHUS HEKOTOPHIX omnpeaeneHHbIX QyHkumid. OpHako AanpHeHIve
PasMBIIIICHHUS U aHAJIN3 MOTYT ITPUBECTH K HEOOXOAMMOCTH BBEJICHHS JJOMOTHUTEIBHBIX I HOBBIX
¢yHkuil. CucteMbl NpeJHa3HAYeHbI JJIs Pa3HbIX M0JIb30BaTENeH C pa3IMYHbBIMU OTPEOHOCTAMU, U
no3ToMy HaOop TpeOoBaHMH OyneT MpeaCTaBlIATh COOO0M HEKOTOPBIH KOMIIPOMHUCC MEXITY
TpeOOBaHUSMU MOJIb30BATENIEH CUCTEMBI.

ITpoBepka Ha HempoTHBOpeuMBOCTh. Crenudukanus TpeOOBaHUIM HE JIOJDKHA COAEP)KaTh
IPOTUBOPEUMl. ITO 03HAYAET, YTO B TPEOOBAHUAX HE JIOJKHO OBITH MPOTHUBOPEYALIUX APYT IPYry
OTPaHUYEHUH UM Pa3IMYHbIX ONUCAHUNA OJTHON M TOM e CUCTEMHOM (DYyHKIIHH.

[Ipoepka Ha momHoTy. Crenudukanus TpeOOBaHUN HOMKHA COAEpXKaTh TpeOOBaHUS,
KOTOpbIE ONPEAEISAIOT BCe CUCTEMHbIE (DYHKIIMU M OTPAHUYEHHUSI, HaJlaraeMble Ha CUCTEMY.

IIpoBepka Ha BBITOJHUMOCTb. Ha OCHOBE 3HaHUS CYIIECTBYIOIIMX TEXHOJIOTUI TpeOoBaHMS
JIOJDKHBI OBITH POBEPEHBI HA BO3MOXHOCTb UX PEAIbHOTO BBIMOJIHEHUS. 3/1€Ch TaKXKe MPOBEPSIFOTCS
BO3MOXXHOCTH (pMHAHCUPOBaHMSI U rpauK pa3pabOTKU CUCTEMBI.

CymiecTByeT psJa METOJOB aTTeCTallud TpeOOBaHUM, KOTOPbIE MOXHO HCIOJIb30BATh
COBMECTHO WJIM KaXKIbIH B OTJIEIbHOCTH.

O0630p TpeboBanuii. TpeboBaHMS CUCTEMHO aHAIU3UPYIOTCS PELICH3EeHTaMU.

[IporotunupoBanue. Ha 3ToM 3Tame MpOTOTHII CHUCTEMBI JEMOHCTPHUPYETCS KOHEUHBIM
NOJIb30BaTeNsIM U 3akazyuky. OHHM MOTYT SKCHEpUMEHTHUPOBATh C 3TUM INPOTOTHUIIOM, YTOOBI
yOeIuThCs, YTO OH OTBEYAET UX MOTPEOHOCTSM.

I'eneparusi TeCTOBBIX clieHapueB. B nieane TpeGoBaHUS TOKHBI OBITH TAKUMH, YTOOBI UX
peann3anuio MOXKHO ObLIO IpoTecTHpoBaTh. Eciiu TecThl Ui TpeGoBaHMM pa3pabaThIBAIOTCS Kak
YacTh IMpOIecca aTTeCTallMd, TO YacTO 3TO MO3BOJIIET OOHAPYKUTh MPOOJIEMBbI B CrielU(UKAIIUH.
Ecnu Takue TeCThI CII0KHO M HEBO3MOXKHO Pa3zpadboTaTh, TO 0OBIYHO ATO O3HAYAET, UTO TPEOOBAHMS
TPYAHO BBIIOJIHUTH U MO3TOMY HEOOXOMMO HX ITEPECMOTPETD.

ABTOMaTH3UPOBAHHBIM aHATU3 HENMpPOTHBOpeuuBOCTH. Eciu TpebGoBaHUs NpeacTaBieHbI B
BUAC CTPYKTYPHbIX WIH  (OpPMAIbHBIX CHUCTEMHBIX MOJeNed, MOXXHO HCIHOJb30BATh
nHctpyMeHTtanbHble CASE-cpenctBa s NPOBEPKH HENPOTUBOPEUUBOCTH  Monenend. s



ABTOMATH3UPOBAHHON NPOBEPKH HENPOTUBOPEUUBOCTH HEOOXOAMMO MOCTPOUTH 0a3y JaHHBIX
TpeOOBaHMH U 3aTeM NPOBEPUTH BCE TPeOOBaHMS B 3TOH 0a3e JMaHHBIX. AHAIM3AaTOp TPeOOBaHUIA
TOTOBHT OTYET 000 BCeX 00HA-PYKEHHBIX POTUBOPEUHSIX.

[Tonp30BaTeIbCKHUE M CHCTEMHBIE TPEOOBAHUS

Ha ocHOBaHMHU TOJy4EHHBIX MOJENEH CTPOSTCS IMOJIb30BAaTEIbCKUE TPEeOOBaHUS, T.€. Kak
OBUTO CKa3aHO B Hayaje ONMMCAHUE HA €CTECTBEHHOM S3bIKE (DYHKIWH, BHIOJTHAEMBIX CHCTEMOH, U
OrpaHUYEHUH, HAKJIaIbIBAEMBIX HA HEE.

[Tonp3oBaTenbckue TpeOOBAaHUS JODKHBI ONKMCHIBATH BHEIIHEE IIOBEJCHUE CHUCTEMBI,
OCHOBHBIC (DYHKIIMM M CEPBUCHI MPEIOCTABIIIEMbIE CUCTEMOM, e€ He(YHKIMOHAIbHBIE CBOWCTBA.
Heo0xoauMo BBIIEIUTH OMOPHBIE TOYKU 3PEHUS M CIPYNIHMPOBATh TPEOOBaHUS B COOTBETCTBUH C
Huma. [lonb30BaTenbckue TpeOOBaHUS MOKHO O(OPMHUTH KaK MPOCTHIM IMEPEYHCICHHEM, TaK U
UCTIONB3Ysl HOTALMIO BAPHAHTOB MCIIOJIb30BAHMS.

Jlanee cocTaBisIIOTCSl CUCTeMHBIE TpeboBaHus. OHU BKITIOYAT B CeOsI:

1. TpebGoBanus Kk apXUTEKType cucTeMbl. Hanpumep, yuciio v pa3MelieHne XpaHuinil 1
CEpPBEPOB MPUIIOKEHHUI.
2. TpeboBanusi Kk mapamerpam oOopyaoBanus. Hampumep, yactota mpoIECCOpOB

CEpBEPOB M KIMEHTOB, O0BEM XpaHWJIUIL, pa3Mep ONEpaTUBHOW U BHUJEO IMaMATH, MPOIYCKHas
CHOCOOHOCTh KaHaja U T.JI.

3. TpeboBanusi Kk mapamerpaMm CHCTeMbl. Hampumep, BpeMsi OTKIMKa Ha JICHCTBUE
I0JIb30BAaTENsl, MAaKCUMAJIbHBIN pazMep nepepaBaeMoro ¢aitia, MakCcUMallbHasi CKOPOCTh Iepeiadyn
JAHHBIX, MAKCUMAJIBHOE YKCIIO OJJHOBPEMEHHO Pa0OTaOUIMX I0Ib30BaTENEH U T. 1.

4. TpeGoBanus Kk MporpaMMHOMY UHTEpdECYy.
5. TpeboBanmsi K  CTpyKType  cucreMbl. Hampumep, MacmraOupyemMocTs,
pacnpenenéHHOCTh,  MOAYJIBHOCTh,  OTKPBITOCTh.  MAacHITa0UPYyeMOCTb  —  BO3MOXKHOCTh

pactpocTpaHeHHsI CHUCTEMbl Ha OOJIBIIOE KOJUYECTBO MAIMH, HE NPUBOAANIAS K IOTEpe
paboTOCIIOCOOHOCTH U 3PPEKTUBHOCTH, HPU 3TOM CIHOCOOHOCTH CHCTEMbl HapallUBaTh CBOIO
MOIIIHOCTh JIOJDKHA OMNpPEAENAThCA TOJBKO MOIIHOCTHIO COOTBETCTBYIOIIETO — AammapaTHOro
o0ecreyeHns. paclpesleIeHHOCTh - CUCTeMa JOJDKHA IMOJJIepKUBATh paclpesieléHHOE XpaHEHHUe
JAHHBIX. MOAYJIBHOCTh - CHCTEMA JIOJKHA COCTOSITh M3 OTHENIbHBIX MOJYJIeH, UHTETPUPOBAHHBIX
MEXIY COOOH. OTKPBITOCTb - HAJMUYUE OTKPBITBIX MHTEP(PEHCOB Uil BO3MOXKHOM IOpabOTKH U
MHTETPaIU C JPYTUMU CUCTEMAMH.

6. TpeboBaHMs MO B3aMMOAECHCTBHIO U MHTETPALlMK C IPYIrMMHU cucTteMaMu. Hampuwmep,
UCIIOJIb30BaHUE 00Imeld 0a3bl JaHHBIX, BO3MOJKHOCTb IIOJIy4€HUS JaHHBIX U3 0a3 JaHHBIX
OINPEAEIEHHBIX CUCTEM U T.JI.

[Topsnox BeIMoMHEHNs pabOTHI

1. N3y4yuTs npemsiaracMelii TEOPETUYECKUN MaTepUal.

2. [TocTpouts onopHble TOUKHU 3peHus Ha ocHoBaHuM MeToga VORD s dopmupoBanus
U aHaiu3za TpeOoBaHWH. Pe3ynmpTaToM JODKHBI SIBUTBCA JIB€ JHAarpaMMbl:  JuarpamMma
UACHTU(PUKAIIMY TOUEK 3PEHUS U AMarpaMMa UepapXHUH TOUEK 3PEHUS.

3. CoctaBuTh MHGOPMALMOHHYIO MOJIENb OyIyIeil CHCTEeMBbl, BKIIIOYAIOIIYI0 B ce0s
ONKMCAaHWE OCHOBHBIX OOBEKTOB CHCTEMbl M B3auMoJeWCTBUS Mexay HumH. Ha ocHoBanuun
MOJyYeHHOM MH(POPMALMOHHOW MOJENU W JuarpaMM HIACHTU(UKALUN TOYEK 3pEHHs, Auarpamma
HepapXxuu TOUEK 3peHusi ChOpMUPOBATH TPEOOBAHUS MOIH30BATENS U CUCTEMHbIE TPEOOBaHUSI.

4. [TpoBectu arrecTanuio TpeOOBaHU, yKa3aTh KaKHe THUIIBI IIPOBEPOK BHIOpAIIH.

5. Ha ocHoBanuu onucanust cuctemsl (JlabopatopHas pa6ora Nel), nHpopManmoHHO
MOJIENIM, TI0JIb30BAaTENIbCKUX M CHUCTEMHBIX TpPeOOBAHMN COCTaBUTh TEXHMYECKOE 33JaHUE Ha
co3manue mporpammHoro obecrnedenust (mpumep cMm. Ilpunoxkenme b). T3 momkHO comepxaTh
ocHoBHbIE paznensbl, onucanHbie B 'OCT 34.602-89 (cm. [Ipunoxenue A).

6. ITocTponTh OTYET, BKIHOYAKOUIUI BCE MTOIYYEHHBIE YPOBHHU MOJIETH, ONTUCAHNE
(GYHKIMOHATIBHBIX OJIOKOB, TOTOKOB JaHHBIX, XPAHWIIHUIL U BHEITHUX OOBEKTOB.

Conepsxanue oT4yeTa

B otuere crnenyer yka3aTh:

1. Lens paboTs

2. BBenenue



[TporpamMMHoO-anmapaTHBIE CPECTBA, UCTIOIb3yEeMbIE IIPU BBITOJTHEHUN PAOOTHI.
OcHoBHas yacTh (ONMHMCaHUE CaMOU PabOTHI).

3axiroueHue (BbIBObI)

. Cnucok ucnoiap3yeMon JTUTepaTyphbl

KonTpoabHbie Bonpochl

1. Ilpemnoxute, KTo OBl MOI ydacTBOBaThb B (OpMHUpOBaHUM TpeOOBaHUN s
YHHUBEPCUTETCKOW CHUCTEMBI PETUCTPAMU CTYACHTOB. OOBACHUTE, TOYEMY MOYTH HEH30EKHO, UTO
TpeOoBaHus, CPOPMYIUPOBAHHBIE PA3HBIMU JTUI[AMH, OYTyT TPOTUBOPEUUBHI.

2. PaspabartbiBaercsi cuctema I1O nmns aBToMatu3anuu OMOJIMOTEYHOTO Karajora. JTa
cuctema OyzeT cogepxaTh HH(POPMALIMIO OTHOCUTEIBHO BCEX KHUT B OMOIHMOTEKe U OyJeT moJjie3Ha
O6u0IMOTEeYHOMY IepCcoHalTy, abOHEeHTaM 1 unTatessiM. CucreMa J0KHA UMETh CPEICTBA ITPOCMOTPa
Karajora, CpeJiCTBa CO3/1aHUs 3alIPOCOB U CPEJICTBA, MTO3BOJISIIOIINE MOJIH30BATENSIM PE3EPBUPOBATD
KHUTH, HAXOJSAIIMECS B JAHHBI MOMEHT Ha pykax. OnpenennTe OCHOBHBIE OMIOPHbBIE TOUKH 3PEHHS,
KOTOpBbIE HEOOXOJUMO Y4YeCTh B CHELHM(PHUKAUU CHCTEMbI, U MOKAKUTE MX B3aMMOOTHOIICHHUS,
UCTIONB3YS IUarpaMMy HepapXuu TOUEK 3PCHUS.

3. Jlnsd Tpex TOYeK 3peHusi, ONpeAeTCHHBIX B cHCTeMe OMOIMOTEYHOr0 Karajaora, YKaKuTe
CepBUCHI U COOTBETCTBYIOIIME JAaHHBIC, KOTOPHIE OOECIEYMBAIOTCS STUMH TOYKAMHU 3pEHHS, U
COOBITHSI, KOTOPBIE YIIPABISIOT ITUMU CEPBUCAMH.

4. Kto pmomkeH mpoBoauTh 0030p TpeOoBanmii? Hapucyiite Momens mpoiecca 0030pa
TpeOOBaHUIA.

7. Bamra koMmaHus HCIIONB3YET CTAaHIAPTHBIA METO aHanu3a TpeboBanuii. B mpormecce
paboThl BbI OOHAPYXKWIIHM, YTO 3TOT METOJ HE YYUTHIBAET COLUAIbHBbIC (aKTOPbI, BaKHbIC IS
CHCTEMBI, KOTOPYIO BBl aHaJIH3UpyeTe. Bam pykoBOAWUTENb Aajl BaM SICHO TOHSTh, KAKOMY METOTY
aHaJIM3a HY)KHO cliefioBaTh. OOCYIUTE, YTO BbI JOJKHBI J€NIaTh B TAKOW CUTYalIUU.

U AW

JlabopaTopnasi padora Ne24. MeTtonoJiorusi pyHKIMOHAJIBHOTO MO/IeJIMPOBAHUS.

Hens: M3yunts MeTogonoruu ¢pyHkinuonaibHoro moaenuposanus IDEFO u IDEF3.

MeToaunyeckue yKa3aHus

3aHsATHE HAlPaBJIEHO HA 03HAKOMJIEHHE C METOAOJIOTUSAMU (YHKIIMOHAIBHOIO
moaenupoBanus IDEFO u IDEF3, nony4yeHue HaBbIKOB 110 IPUMEHEHUIO JAHHBIX METOAOJIOTUN JJIs1
NOCTPOEHUS (PYHKIMOHAIBHBIX MOJIEIe Ha OCHOBaHUH TpeOOBaHUN K MH(GOPMAIMOHHON CUCTEME.

TeopeTnyeckue CBEICHUS

IDEFO0. OcnoBnsie nousitust IDEFO

IDEFO (Integrated Definition Function Modeling) - Mmetomonorus (yHKIMOHAJIBHOTO
mozaenupoBanusa. B ocnoBe IDEF0 meromonmoruu JeXHUT MOHSATHE OJIOKA, KOTOPBIM OTOOpa)kaeT
HEKOTOpYIo Ou3Hec-pyHKIMI0. YeTbIpe CTOPOHBI 6JI0Ka UMEIOT PAa3HYIO POJib: JeBas CTOPOHA UMEET
3HaueHue "Bxona", mpasas - "BeIxoza", BEpXHsIs - "ynpaBieHus", HWKHSA - "Mexanuzma" (puc. 1).

B3aumoneiicteue mexny ¢ynkuumsmu B IDEFO mpencraBisiercs B BHIE Ayru, KOTOpas
0TOOpa)kaeT MOTOK JaHHBIX WJIM MAaTepHalIOB, MOCTYMHAIOMIMNA C BbIX0/a OAHON (PYHKUIHMH Ha BXOJ
apyroii. B 3aBHCHMMOCTH OT TOro, ¢ Kakoi CTOpPOHOW OJioKa CBsI3aH IOTOK, €r0 Ha3bIBAalOT
COOTBETCTBEHHO "BXOAHBIM", "BBIXOIHBIM", "yrpaBisironum".



Puc. 1. ®ynkuuoHanbHbIN 0JI0K
[Tpunuuns! monenuposanus B IDEF0
B IDEFO peanu3oBanbl Tpy 0a30BBIX MPUHIIAIIA MOJCITHPOBAHUS IPOIIECCOB:

1. NPUHIUI (QYHKIIMOHAIBHON IEKOMIIO3HIINY;
2. HPUHIUI OTPAaHUYEHHUS CII0KHOCTH;
3. IIPUHIMUII KOHTEKCTA.

[TpuHiMn (HyHKIIUOHATHFHOW AEKOMIIO3UILIMU MPEACTaBIseT cOO0i croco0 MOIEIUPOBAHHS
TUIIOBOM CHUTyalluu, KOrja Jro0oe JaeicTBHe, omepanus, (QyHKOUS MOTyT OBITH pa3OUTHI
(IekoMmo3upoBaHbl) Ha OoJjiee TPOCThIE NeicTBUs, omnepauud, (GyHKuuu. Jpyrumu crioBamu,
CIIOKHAsi OW3Hec-QYHKIUST MOXKET OBITh IpEICTaBlieHa B BUJIEC COBOKYITHOCTH 3JIEMEHTAPHBIX
byukuuii. [Ipeacrasnsas ¢yHkuu rpaduvecku, B BUae OJIOKOB, MOXKHO Kak OblI 3arfsiHyTh BHYTPb
0JI0Ka U 1eTalbHO PACCMOTPETH €€ CTPYKTYpPY U cocTas (puc. 2).

[Mpunnun orpanudenusi cioxknoctu. [Ipu pabore ¢ IDEFO auarpammamu CyiiecTBEHHBIM
ABJIIETCS yCJIOBUE MX pa3zbopuuBocTd M ynoOouutaemMoctd. CyTh NIpPHUHLMIIA OrPAaHUYCHUS
CJIO)KHOCTH COCTOHUT B TOM, YTO KOJIMYECTBO OJIOKOB Ha JAHarpamMme JO0JDKHO ObITh HE MEHEee JBYX U
He Oonee mectu. [IpakTrka moka3pIBaeT, 4YT0 COOIIOICHHE 3TOTO MPUHIIMAIIA TPUBOAUT K TOMY, UTO
(byHKLIMOHAIBHBIE TpoLiecChl, MpeacTaBieHHble B Buje IDEF0 Moaenn, XopoIio cTpyKTypHpOBaHBI,
MOHSTHBI U JIETKO MOJJAI0TCS aHAIIU3Y.

[IpyHIMII KOHTEKCTHOW auarpamMmbl. MoaenupoBaHUE [ENOBOTO IMpOLiecca HAYMHAETCA C
MOCTPOEHUS KOHTEKCTHOM auarpammbl. Ha 3Toil nuarpamme oroOpaxkaeTcs TOJBKO OJMH OJIOK -
ryaBHas Ou3Hec-QYHKLUS MoJenupyeMoil cuctemsl. Eciau pedb MIET 0 MOAECTUPOBAHUU LEJIOTO
OPENNPUATHS UM Jake KPYIMHOro IMOJpa3/ieieHus], IiaBHas Ou3Hec-(QYyHKIUS HE MOXET ObITbh
chopMynMpoBaHa Kak, HapuMmep, "mpoaaBaTh NpoAaykuuio". I'maBHas 6u3Hec-(QyHKIMS CUCTEMBI -
3TO "MHcCcUA" CHUCTEMBI, €€ 3HaUeHHE B OKpyXkaroiiem Mupe. Henb3st npaBuibHO copMyInpoBaTh
IJIAaBHYIO (DYHKIMIO MPEPUATHS, HE UMEes IPECTAaBICHUS O €ro CTPATEeruu.

IIpu ompenenenun riaBHOM Ou3HeC-PYHKIMHM HEOOXOJUMO BCEr/la HMMETh BBUIY LENb
MOJICIIUPOBAHMS U TOUKY 3peHUs Ha MoJiesib. OTHO U TO e MPeIpUITHE MOXKET ObITh OMHMCAHO TO-
pa3HOMy, B 3aBHUCHMOCTHM OT TOTO, C KakOH TOYKHM 3pEHHUS €ro paccMaTpUBAIOT: TUPEKTOP
IPEIIPUATHS U HAJIOTOBOM MHCIIEKTOP BUAST OPraHU3alMI0 COBEPLUIEHHO II0-Pa3HOMY.

KonTekcTHass nuarpaMma urpaer emie OJHY pojib B (yHKIMOHaIbHOM Mojenu. OnHa
"(ukcupyer" rpaHHIIBI MOJETUPYEMOIl OM3HEC-CHCTEMBI, OTIPENIENISISl TO, KaK MOJIETpyeMas CUCTEMa
B3aMMOJICHCTBYET CO CBOUM OKPYKEHHEM. DTO JOCTUTAETCS 3a CUET OMKCAHUS YT, COEAMHEHHBIX C
0JI0KOM, TPE/ICTABIIAIONIUM IJIaBHYIO OU3HEC-(PYHKIHUIO.



Puc. 2. Jlekomno3unus GpyHKIMOHAIBHOTO OJ0Ka
[Tpumep.
Ha puc. 3 u puc. 4 npeacraBieH IpuMep MNOCTPOEHUS (PYHKIMOHAJIBHOW JHarpaMMmbl,
ONMCHIBAIOLIEH U3roToBIEHUE U3Aenus. Puc. 3 - koHTekcTHas quarpamma. Puc. 4 — nepBblil ypoBeHb
JICKOMITO3ULIMH.

Puc. 3. KonrekctHas quarpamMmma



Puc.4. Jluarpamma nepBoro ypoBHs JEKOMITO3HUIH

[Tpumenenue IDEF0

CymecTByeT ABa KIFOYEBHIX MOAX0/1a K TOCTPOCHHIO ()YHKIIMOHAIBHON MOJIEIH: TIOCTPOCHHE
“Kak ecTh” M MOCTpOeHue “Kak Oyner”.

[Toctpoenne moxmenu “kak ectb”’. OOciemoBaHHWE MPEINPUATHS SBISAETCS 005S3aTEIBHON
YacThIO JIIOOOT0 MPOEKTa CO3JaHMS HIIM Pa3BUTHUS KOPIIOPATUBHON MH(POPMALIMOHHON CUCTEMBI.

[Toctpoenne GyHKIIMOHATBHON MOJICTH “KaK €CTh’ MO3BOJISIET YETKO 3a(pMKCUPOBATH, KAaKHE
JIEJIOBbIE TPOIECCHl OCYIIECTBISIOTCS HAa NPEINPHUITHH, Kakhe HHPOPMAIMOHHBIE OOBEKTHI
MCIIOJIb3YIOTCSI IIPU BBIIIOJIHEHUU JIEJIOBBIX IIPOLIECCOB U OTAENIBHBIX onepauuid. OyHKIMOHAIbHAS
MOJCNIb “KaK €CTh’ SBIISICTCS OTHPABHOM TOYKOW /IS aHaiIM3a IMOTPEOHOCTEH MpeanpHsITHS,
BBISIBJIEHUSI MpobieM U "y3kux" MecT M pa3pabOTKM MpPOEKTa COBEPIICHCTBOBAHUS JEJIOBBIX
IIPOLIECCOB.

[Toctpoenne wmomenn “xkak  Oymer”’. Co3gaHMe W BHEIPEHHUE  KOPIOPATHBHOM
UH(OPMAIIMOHHON CHCTEMBI MPUBOAMUT K U3MEHEHHUIO YCIOBHUI BHITIOTHEHHS OTJEIbHBIX OMEpaIlHii,
CTPYKTYpbI JEJIOBBIX IPOLIECCOB U MNPEANPUSITUS B ILEIOM. DTO NPUBOJUT K HEOOXOIUMOCTU
U3MEHEHHUsI CUCTEMBbl OH3HEC-TIPaBUJI, HCIONBb3YeMbIX Ha MOPEANPHITHH, MOAUDUKAINH
JIOJDKHOCTHBIX HHCTPYKIHHN COTpYAHUKOB. DyHKITMOHAIbHASI MOJIEIIb “Kak Oy/neT” MO3BOJISIET YKe Ha
CTaJuM NPOEKTUPOBaHUS Oyaymed HMHGOPMAIIMOHHONW CHUCTEMBbI ONpPENECTUTh ATH H3MEHEHHUS.
[IpumeHeHre (QYHKIMOHAIBHON MOJAENM “Kak OyAeT” MO3BOJSET HE TOJIbKO COKPAaTUTh CPOKU
BHEJpEeHUA HH(OPMAIIMOHHOW  CHUCTEMBI, HO TaKKe CHU3UTb PHCKH, CBSI3aHHBIE C
HEBOCIPUUMYHMBOCTBIO NEPCOHANA K UH(POPMAIIMOHHBIM TEXHOJIOTHSIM.

IDEF3. Meton onucanus npoueccoB IDEF3

Jlyia onMcaHus JOTMKH B3aUMOJEHUCTBUS MH(POPMAIMOHHBIX MOTOKOB Haubosiee MOIXOIUT
IDEF3, mnaseiBaemas Ttake workflow diagramming - MeTogojorueil MoJENIMPOBaHUS,
UCHOJIB3yIoNIasi rpaduyeckoe onvucaHue MHGOPMALMOHHBIX MOTOKOB, B3aMMOOTHOIIEHUNH MEXKIY
nporeccaMi  00pabOTKM HUHGPOpPMALMM U OOBEKTOB, SBIAIONIMXCA YacThIO ITHX HPOIECCOB.
Huarpammber Workflow moryt OBITH HCIIONIB30BaHBI B MOJEIHMPOBAHWU OM3HEC-TIPOILIECCOB IS
aHaJM3a 3aBEPIICHHOCTH Mpolenyp o0padoTku nHpopmanuu. C UX MOMOIIBI0 MOKHO ONMMCHIBATH
CLIEHapUU AEUCTBUN COTPYJHUKOB OPraHM3allUY, HAIPUMED MOCIEA0BATEILHOCTh 00pa0OTKH 3aKa3a
WIA COOBITHS, KOTOpbIE HEOOXOAMMO 00paboTaTh 3a KOHeyHoe Bpems. Kaxplid creHapuii
COIMPOBOXKAAETCA ONMMCAHMEM Ipolecca W MOXKET ObIThb HCIOJIb30BaH Jil JOKYMEHTHPOBaHUS
KaX/101 QyHKIMH.

IDEF3 - »T0 MeTOd, MMEIOIINH OCHOBHOM ITENIBLI0 JAaTh BO3MOKHOCTb aHAJIMTHKAM ONHCATh
CUTYAaLMIO, KOTJa IIPOLIECCHI BBIMOIHAIOTCS B OIIPEIEICHHON 110CIIE0BATENBHOCTH, a TAK)KE OIUCATh
00BEKTHI, YUaCTBYIOIINE COBMECTHO B OJIHOM IpOILIECCE,

Texnuka onucanus Habopa nanHeix IDEF3 saBnsercs yacTbio CTPYKTYpHOro aHaiusa. B
OTJIMYME OT HEKOTOPhIX METOAMK omnucaHui mnpoueccoB IDEF3 He orpaHnuuMBaeT aHalUTHKA



YpEe3MEPHO JKECTKUMHU pPaMKaMU CHUHTAKCHCA, YTO MOXET NPUBECTU K CO3JaHUI0 HEMOJHBIX WIN
MPOTUBOPEUUBBIX MOJICIICH.

IDEF3 MokeT ObITh TaKKe UCIOJIb30BaH Kak MeTo/ co3fanus npoieccoB. IDEF3 momonnser
IDEFO u comepXuT Bce HEOOXOAMMOE Il MIOCTPOCHHS MOJENIeH, KOTOPbIe B JAJIBHEHIIIEM MOTYT
OBITh UCIIOJIB30BAHBI JUIsl UMUTALIMOHHOIO aHAJIN3a.

Kaxnas pabora B IDEF3 onuceiBaeT Kakoi-mn0o0 cClieHapuid OM3HEC-Tporecca U MOXKET
ABIIATHCS COCTABIIAIOLIEH Apyroil padoThl. [lockosbKy clieHapHuil ONUCBIBAET LENb U paMKU MOJIENH,
Ba)XHO, 4TOOBI pabOThl KMEHOBAINUCH OTIJIATOJIbHBIM CYIIECTBUTEIbHBIM, 0003HAUAIOIIUM IPOIECC
neiicTBust, uiu (pa3oii, copeprkaiield Takoe CyIecCTBUTENBHOE.

Touka 3peHHst HA MOJENb JIOJDKHA OBITH 3aJJOKyMEHTHpOBaHA. OOBIUHO ATO TOYKA 3PEHUS
4eJI0BEKa, OTBETCTBEHHOrO 3a paboTy B wmenoMm. Taxke HEOOXOIUMO 33J0KyMEHTHPOBATH LEINb
MOJIEJIH - T€ BOIIPOCHI, HA KOTOPBIE MPU3BAaHA OTBETUTH MOJIEIb.

Huarpammebl. Jlnarpamma siBiisieTcst OCHOBHOM efaunuiielt onucanus B IDEF3.

Enununer padorsl - Unit of Work (UOW). UOW, taxke Ha3piBaeMble paboTtamu (activity),
SABJISIIOTCA ~ LEHTpPAJIbHBIMM ~ KOoMmoHeHTamu Mmojenu. B IDEF3  paGotrel  u3oOpaxkarorcs
OpSIMOYTOJIBHUKAMH € TPSMBIMH ~ yIJIaMHM U UMEIOT UMS, BBIPAKEHHOE OTIVIaroJbHBIM
CYILIECTBUTENIbHBIM, 0003HAYAIOIIKM MPOLIECC IEUCTBUS, OAMHOYHBIM UJIU B COCTaBe (ppasbl, U HOMEP
(uneHTUhUKATOP); IPYroe UMs CYIIECTBUTEIHLHOE B COCTaBE TOM k€ (pa3bl 0OBIYHO OTOOpa)kaet
OCHOBHOM BBIXO/[ (pe3yJsibTar) paboThl, Hanpumep, "M3rorosienue nzaenus'.

Cas3u. CBsi3u MOKa3bIBAIOT B3auMOOTHOIIEHUs padoT. Bee cBsi3u B IDEF3 ogHoHanpaBieHsl
¥ MOTYT OBITh HAaIIPaBJICHBI Kya YroHO, HO 00br4HO quarpamMmel IDEF3 crapatorcst mocTpouTs Tak,
yTOOBI CBS3W ObUIM HampaBieHbl cieBa HampaBo. B IDEF3 pasmuuaror Tpu THna CTpeEok,
M300paKaroIuX CBSI3H, CTHIIb KOTOPBIX yCTaHaBIHBaeTcs uyepe3 MeHto Edit/Arrow Style:

Crapmas (Precedence) - criiomrHas TnHus, CBs3bIBatomias enuHuisl padot (UOW),
Pucyercs cneBa HanpaBo uin cBepxy BHU3. [1oka3pIBaer, 4To paboTa-MCTOYHUK JOIDKHA
3aKOHYUTHCS Mpexk/e, 4eM padoTa-11e’b HauHeTC .

Otnowenus (Relational Link) - myHKTHUpHas JIMHUSA, UCIIOJIB3YIOLIASCS JUISI M300paXKeHUs
cBszelt Mmexay enuHuIaMu pabot (UOW) a Takxke MeXy eAMHULIAMH paboT U 0O0bEKTaMH CCBIJIOK.

[Toroku o6wvexToB (Object Flow) - crpenka ¢ AByMsI HaKOHEYHHKAMH, MPUMEHSIETCS IS
onucaHus Toro (akra, 4To 0OBEKT UCIONIB3YyEeTCs B ABYX WK OoJiee eMHUIaxX padoThl, HAIIpUMED,
Korzia oOBbEKT MOPOKIAETCS B OTHOM paboTe U UCIONb3YETCs B APYTOil.

Crapmast cBsi3b M MOTOK 00bEeKTOB. Crapias CBSi3b IOKa3bIBaeT, YTO pabOTa-UCTOYHUK
3aKaH4YMBAaeTCA paHee, 4yeM HauuHaeTcs pabora-uenb. Yacto pe3ynbTaTtoM paOOThI-UCTOYHHKA
CTaHOBUTCS OOBEKT, HEOOXOIUMBIH Ul 3amycka paboTel-Lend. B sToM ciyyae cTpesky,
0003HaYaNIyI0 00BEKT, M300pakaroT C JABOMHBIM HAKOHEYHUKOM. MMsi cTpenku HOJIKHO SICHO
UICHTUPHUIUPOBATh OTOOpakaeMblii 00beKT. [I0TOK OOBEKTOB HMMEET Ty K€ CEeMaHTUKY, YTO H
cTapluiasi CTpeJika.

ITepexpectku (Junction). OkoHUaHHE OAHON PAOOTHI MOXKET CIYXKMTh CUIHAJIOM K Haydaily
HECKOJIbKUX paboT, WM e OJHa paboTa JUisi CBOEro 3alycka MOXKET O0XHJIaTh OKOHYaHUs
HECKOJIbKUX paboT. IlepekpecTku HCIONB3YIOTCS JUIsl OTOOpaXXeHHs JIOTHMKH B3aUMOJIECHCTBHSA
CTPEJIOK MPU CIUSHUM U Pa3BETBICHUHN WU 1711 OTOOpa’keHUsI MHOYKECTBA COOBITHI, KOTOpPBIE MOTYT
WIN JTOJKHBI OBITH 3aBEPILIEHBI MEPe]] HauajIoM cileayoueil paboTel. Padnuyaior nepekpecTku uis
ciusiaust (Fan-in Junction) u pasBerBienust (Fan-out Junction) crpenok. IlepekpecTok He MOXKET
MCIIOJIb30BaThCSl OJHOBPEMEHHO I CIUSHUSA W JJI pa3BeTBieHUA. {111 BHECEHHUS NEpEeKpecTKa
CIIY’)KMT KHOINIKAa B MaJUTPe UHCTPYMEHTOB - N00aBUTHh B AMarpaMMmy Inepekpectok Junction. B
nuanore Junction Type Editor Heo0XxoauMo yka3aTh TUI IIEPEKPECTKA.

B ortimnume ot IDEFO B IDEF3 cTpenku MOTyT CIMBAThCS U Pa3BETBIITHCS TOJIBKO YEPE3
NIEPEKPECTKH.

Hexommosunus pador. B IDEF3 nexoMmosumus UCOab3yeTcs i AeTaiu3anudd padoT.
Metononorus IDEF3 no3Bosnsier JekoMo3upoBaTh paboTy MHOTOKPATHO, T.€. paboTa MOXeT UMETh
MHO’KECTBO J10YE€PHUX pabOT. DTO MO3BOJIIET B OJHON MOJENU OMHCATh albTEPHATUBHBIE MOTOKH.
B03MOXHOCTP MHO>KECTBEHHOW JIE€KOMIIO3UIIMH TPEABSABISECT JONOJHUTENbHbIE TPeOOBaHUS K
HyMepauuu pabot. Tak, HOMep pabOTBI COCTOMT W3 HOMEpa POAUTENBCKON paboThl, BepcUu
JIEKOMITO3HUITMN M COOCTBEHHOT'O HOMEpa pabOThl Ha TEKYyIIeH auarpamme (puc. 5).



Puc. 5. Homep equnuier padotsr (UOW)

[Topsinok BeIOTHEHUS PAOOTHI

1. N3yuuTs npeayiaracMelii TEOPETUIECKUN MaTepUal.

2. [TocTpouTth hyHKIIMOHAIBHYIO MOJIEJIb CUCTEMBI, OITMCAHHOM B 1a00paTOpHOil paboTte
Ne 7 Tak, uToOBI OHa OTBEYaja BCEM NPEABABICHHBIM K CHCTEME TpPeOOBAHUSAM, IPEICTABIISIA
HOJHBIN (PYHKIIMOHAT CUCTEMBI (KaXKAOH (DYHKIMM B ONMCAHUM CUCTEMBI JOJKEH COOTBETCTBOBATH
10 KpaifHell Mepe oiMH (GYHKLINOHATIBHBIN 0J0K) 1 €€ OCHOBHbIE OM3HEC-IIPOLIECCHI:

3. ¢ noMo1upo Meroponoruu IDEFO nocTponTh KOHTEKCTHYIO IMarpaMMy;

4. ¢ nomotbio meroaonoruu IDEFO noctpouts quarpammy 1-ro ypoBus (AQ) — Moaens
OKPY>KEHHS;

5. ¢ momouipto Meronosnorud IDEF3 nekommno3upoBarh (yHKIHOHAJIbHBIE OIOKU
MOJICJTH OKPYKEHUS Ha 1-2 ypOBHS BIUIYOb IO MOTOKOB, CBSI3M C BHEIIHHUMH CUCTEMaMH H

6. Ha KaXJ0W aAuarpaMMe 2-ro YpOBHS JOJIKHO OBITh HE MeHee 4-X (DYHKIMOHAIbHBIX
0JIOKOB;

7. Ha KaXXJ10#1 Tuarpamme 3-ro ypoBHS U Jajiee He MeHee 2-X (PYHKIIMOHAIbHBIX OJIOKOB.

8. [ToctpouTh OTYET, BKIIOYAOIIMKA BCE IOJYYEHHBIE YPOBHHM MOJIECNH, OIMUCAHHE

(GYHKIIMOHAIBHBIX OJIOKOB, TIOTOKOB JaHHBIX, XPAHHIIUII U BHEITHUX OOBEKTOB.
Conepsxanue oT4yera

B otuere CJICAYCT YKAa3aThb:

1. [{enb paboThI

2. Beenenne

3. [IporpamMMHO-ammapaTHbie CPECTBA, UCIIOJIb3yeMbIC IPU BBIMTOJTHCHUN PAOOTEHI.
4. OcHOBHYIO YacTh (OMHCaHUE caMoil paboThI), 3aKITt0UeHHE (BBIBOIBI)

5. CIHCOK UCTIONB3YEMOU JTUTepaTyphI

KoHTpobHbBIE BONIPOCHI.

1. Tlepeuucnute ocHoBHbIe 00beKkTH IDEF0, nx onucanve n Ha3HaueHUE.

2. Ha3osure 6a30Bble mpuHIUNIBI MoAearpoBanus B IDEFO.

3. B kakux ciydasx 1einecoo0pa3Ho IPUMEHSTH MTOCTPOSHHUE MOJCIN “KaK €CTh”, a B
Kakux “kak Oymer”?

4. Ilepeuncnure ocHoBHBIE 00BhekThl IDEF3, nx onucanue u Ha3HaueHUE.

5. B uém cmblicn ucnonb3oBanus nepekpéctkos B IDEF3?

6. B uéwm ormuuus IDEFO u IDEF3? Koraa nenecoobpasueit ucnonszoBars IDEFO, a
koraa IDEF3?

JlaboparopHasi padora Ne25. MeTromo.10rust 00beKTHO-OPUEHTHPOBAHHOT O
MO/1eJINPOBAHUS.

[enb: O3HaKOMIIEHME C OCHOBHBIMHU 3JIEMEHTAMU OIPEJEIECHUSI IPOTPAMMHBIX CUCTEM C
HOMOIIEI0 g3bika UML.

Mertonuueckre ykazaHus

Pabora HanpaBieHa Ha 03HAKOMJICHHE C OCHOBHBIMU DJIEMEHTaMU OIpEIeICHHS,
MIPEICTABJICHHS, POSKTUPOBAHUS U MOJCIUPOBAHUS MMPOTPAMMHBIX CHCTEM C IMTOMOIIIBIO SI3bIKA
UML, nony4yeHre HaBBIKOB 110 TPUMEHEHUIO JaHHBIX 3JIEMEHTOB JJIsi TOCTPOEHHUsI OO BEKTHO-
opueHTHpOBaHHBIX Mojenert IC Ha ocHoBaHWYU TpeOOBaHUM.

O6ume cenenus 06 00bekTHOM MojenupoBanun VC



Cy1iecTByeT MHOXKECTBO TEXHOJOTHNA U HHCTPYMEHTAIBHBIX CPEACTB, C TOMOIIBIO KOTOPBIX
MO>KHO pealii30BaTh B HEKOTOPOM CMbICIIe onTuMaibHbli npoekT VC, HaunHas ¢ Tana aHanusa u
3aKaH4YMBasi CO3JaHHEM IMPOrPAaMMHOTO KOJa CUCTEMBL. B OONBIIMHCTBE CIy4aeB 3THU TEXHOJOTHH
MPEIbSABISAIOT BECbMa JKECTKHE TPEOOBAHUA K MPOLIECCY pa3padOTKHU U UCIOIB3YEMBIM pecypcam, a
MOTBITKA TPAaHC(HOPMHUPOBATH MX IMOJ KOHKPETHBIC MPOEKTHI OKA3bIBAIOTCS OE3yCIENTHBIMUA. JTU
texHojoruu npenacrasieHbl CASE-cpenctBamu BepxHero ypoBHs uiu CASE-cpencTBaMu moiHOTO
xu3zHenHoro mukina (upper CASE tools mmm full life-cycle CASE tools). OHu He 1MO3BOJSIFOT
ONTUMU3UPOBAThH JIEATEIHHOCTh Ha YPOBHE OTAENBHBIX JJIEMEHTOB IPOEKTa, U, KaK CIIEJCTBHE,
MHOTHE pa3paboTumku mepenumn Ha Tak Ha3biBaemble CASE-cpeactBa HuxHero ypoBHst (lower
CASE tools). OgHako OHHM CTOJKHYJIHCh C HOBOW MpoOJieMO — MpoOJeMOl OpraHu3aiuu
B3aUMO/JICHCTBUS MEX/Y PA3TUYHBIMA KOMaHIaMH, PEATU3YIOIIUMH TPOEKT.

YHUpUIMPOBaHHBIN SI3bIK 00BEKTHO-OpUEeHTHPOBAaHHOTO MoaenupoBanus Unified Modeling
Language (UML) siBUicS CpeICTBOM JOCTHUXKEHUS KOMIIPOMHCCA MEXAY 3TUMH MOAXOAaMHU.
CymiecTByeT JOCTaTOYHOE KOJIMYECTBO MHCTPYMEHTAIBHBIX CPEACTB, MOMJICPKUBAIOIIUX C
nomouibto UML Ku3HEHHBIN MK HH)OPMALIMOHHBIX CHCTEM, U, ogHOBpeMeHHO, UML sBusercs
JIOCTaTOYHO TMOKUM JJI1 HACTPONKU U MOJACPKKU CHEHU(PUKU ACSITEIbHOCTA Pa3IMYHbIX KOMaH/
pa3pabOTUYUKOB.

Coznanne UML nHauanock B oktsi6pe 1994 r., xorga Jlxxum Pam6o u I'pagu byu u3 Rational
Software Corporation cramm paborath Hax oObenuHeHHeM cBoux merogoB OMT um Booch. B
HacTosIIee BpeMsi KoHcopiuyM mnonb3oBateneii UML Partners BkitoyaeTr B ceOsi mpencTaBuTeNen
TaKUX TpaHA0B WH(POPMALMOHHBIX TeXHOJOTHA, Kak Rational Software, Microsoft, IBM, Hewlett-
Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencraBiser co00il  OOBEKTHO-OPUEHTUPOBAHHBIM  3BIK  MOJAEIMPOBAHUSA,
00Ja1atoui ClIeyIOIMMUA OCHOBHBIMH XapaKTePUCTHKAMU:

1. SIBIISICTCS SI3bIKOM BU3YaJIbHOTO MOJICTUPOBAHHMSI, KOTOPBIN 00ECTIEYHBAET pa3paboTKy
peNpe3eHTaTUBHBIX MOJENEN AJisi OpraHu3alliyd B3aMMOJEUCTBUA 3aka3uuka u paspaboruuka MC,
pa3nuuHbIX rpynn pazpadbotunkos UC;

2. COJICP’KUT MEXAHU3MbI PACHIUPEHHUS U CTIeIHATU3alii 0a30BbIX KOHIICTIIUH S3bIKA.

3. UML — 53710 craHgapTHas HOTalWs BU3YyAJIBHOIO MOJEIMPOBAHUS IMPOTrPaMMHBIX
cucteMm, mpuHsTas KoHcopruymoMm Object Managing Group (OMG) ocenbto 1997 r., u Ha
CETOMHSIIHUN JIeHh OHAa TOJJICPKUBACTCS MHOTUMHU OO0BeKTHO-opueHTHpoBaHHBIMA CASE-
MPOIYKTAMHU.

4. UML Bxirovyaer BHYTpeHHUII HAaOOp CpEICTB MOJEIMPOBAHHUSA, KOTOpBIE ceiuac
IOPUHITEL BO MHOTMX METOJIaX M CpPEeJCTBaX MOAENUPOBAHUA. DTHU KOHUEMIUU HEOOXOAMMBI B
OOJNBIIMHCTBE TPUKIAJHBIX 33/a4, XOTS HE KaXJas KOHIICTUS HEoOXOIMMa B KaXIOW YacTh
Ka)KI0r0 MpriiokeHus. [lomp30BaTensiM s3bIka MPEA0CTaBICHBI BO3SMOKHOCTH:

5. CTPOUTH MOJISITA HA OCHOBE CPEJICTB siJIpa, 0€3 UCTIOJIb30BAHUS MEXaHU3MOB
pactupenust 1j1sl OOJNBITUHCTBA TUIIOBBIX IPUIIOKEHUH;
6. JT00ABIJISITH PU HEOOXOAMMOCTH HOBBIE DJIEMEHTHI U YCIOBHBIE 0003HAYEHUS, €CITH

OHHU HE BXOJAT B AP0, WIN CHEIUATU3UPOBATH KOMIIOHEHTHI, CHCTEMY YCIOBHBIX 0003HAaYEHUH
(HOTaIMI0) U OTPaHUYEHUS AJI1 KOHKPETHBIX MTPEIMETHBIX 00JacTel.

S3eik UML



Puc. 1. UaTerpupoBaHHas MoJielb CIOKHON CUCTEMBI B HOTaluu si3bika UML
Crangapt UML npennaraer crneayroomuii HaOOp AMAarpaMm Ui MOAETUPOBAHUS:

1. JIUarpaMMbl BapUaHTOB HCIIONIb30BaHMS (use case diagrams) — /Uit MOJEITMPOBAHUS
OM3HEC-TIPOIIECCOB OpraHU3allMu W TPEeOOBaHMH K CO3/1aBaCMOM CHCTEME);

2. auarpaMmbl KiaccoB (class diagrams) — Ui MOAETHPOBAHUS CTATUIECKOM
CTPYKTYpPBI KJIACCOB CHCTEMBI U CBSI3€H MEX/1y HUMH;

3. JTUarpamMmbl ioBeieHus cuctemsl (behavior diagrams):

4. quarpamMmbl B3auMmozeicTus (interaction diagrams):

5. JarpaMMBbI IOCJIEI0BAaTENbHOCTH (sequence diagrams) u

6. KoorepaTUBHBIE aAuarpaMmsl (collaboration diagrams) — mist MoAenMpOBaHUS
npouecca 0OMeHa COOOILIEHUSIMU MEXTY 00bEKTaMU;

7. IuarpamMmbl cocTosiHU (statechart diagrams) — i MoenHpPOBaHUS TTOBEICHUS
00BEKTOB CHCTEMBI INPH TEPEX0/e U3 OJJHOTO COCTOSHUS B IPYTOE;

8. JarpaMMBbl JiesTesbHocTel (activity diagrams) — U1t MOJIGIMPOBAHUS MTOBEICHHS
CHCTEMBI B paMKaX pa3JIMYHBIX BAPHAHTOB MCIIOJIB30BAHMS, FITH MOJCITHPOBAHNUS ICATEIbHOCTEH;

9. JrarpaMmsl peanuszanuu (implementation diagrams):

10.  amarpamMMbl KOMIIOHEHTOB (component diagrams) — 1151 MOJECJIUPOBAHUS HEPAPXUHT
KOMITOHEHTOB (IT0JICUCTEM) CUCTEMBI;

11.  nmarpammsbl pa3BepTbiBanus (deployment diagrams) — a1t MOJIEIMPOBAHUS

bu3UYECKO apXUTEKTYPHI CUCTEMBI.

I[I/Ial"paMMBI BAapHWaHTOB UCIIOJIB30BaHUA

[TonsTHe BapmaHTa MCHONB30BaHUs (use case) BrepBble BBeN MBap SIkoOCOH U mpuaan emy
TaKy0 3HAYUMOCTBb, YTO B HACTOALICC BPEMA BAPUAHT HCIIOJIB30BAHUA IHPCBPATUIICA B OCHOBHOM
AIIEMEHT pa3pabOTKU U TUIAHUPOBAHUS MTPOEKTA.

Bapuant  wucnonb3oBaHUST — MpEACTaBIsSET  COOOW  MOCIEAOBATENBHOCTh JEHCTBHI
(TpaH3aKiMii), BBHIMOJTHIEMBIX CHCTEMOH B OTBET Ha COOBITHE, HHUIIMUPYEMOE HEKOTOPHIM
BHEITHUM OOBEKTOM (IEMCTBYIOUIMM JIMLIOM). BapuaHT HCHOIB30BaHUS OINUCHIBAET TUIHUYHOE
B3aUMOJICHCTBUE MEXIy IMOJb30BaTelieM M cucTeMod. B mpocreiimieM cinydae BapuaHT
HCIIOJIb30BaHUs OIpeieNsieTcsl B Mpoliecce OOCYKACHHUS ¢ MOIb30BaTeNeM TeX (PyHKINN, KOTOpbIe OH
xoten Obl peanmuzoBath. Ha s3pike UML BapuaHT HCMONB30BaHUS H300paKAIOT CIEIYIOIINM
obpazom:

Puc.2. BapuaHT ncnoyib30BaHUs



JeiicTByromee uo (actor) — 3To poiib, KOTOPYIO IOJIB30BATENb UIPAET 110 OTHOLIEHUIO K
cucreme. /[leiicTByromue nMua NOPeACTaBISIOT COOOM poyiM, a HE KOHKPETHBIX JIIOAEH wWin
HanMeHOBaHUsA pabor. HecMoTps Ha TO, YTO HA IUarpaMMax BapHAHTOB HCIOJB30BAHUS OHHU
nU300pakaroTCsl B BHJIE CTWIM30BAHHBIX YEJIOBEYECKUX (UIYypOK, IEHCTBYIOLIEE JIMLO MOXKET
Tak)Ke OBITh BHEIIHEH CHUCTEMOW, KOTOpOW HEoOXoAuma HEKOTOpas HHQOpMAIUs OT JaHHOM
cuctemsl. [loka3biBaTh Ha qUarpamMme JEMCTBYIOIIUX JIUI] CIEAYET TOJBKO B TOM Cllydae, KOrua
UM  JICHCTBUTEJIBHO HEOOXOIUMBI HEKOTOpBhIE BapHaHTHl Hcmoib3oBaHusa. Ha s3eike UML
JeMCcTBYIOIME JIULA IPEICTABISAIOT B BUJIE PUTYp:

Puc.3. JleiicTByromiee au1o (aKTep)
JelicTByromuye jauua JENsATcs Ha TPU OCHOBHBIX THIIA:

1. 10JIb30BaTEIN;

2. CHCTEMBI,

3. JIpyTHe CUCTEMBI, B3aUMOICHCTBYIOIINE C JAaHHOM;
4. BpeMs.

Bpemsi craHOBUTCS NEHUCTBYIOIIMM JIMIIOM, €CIM OT HEro 3aBHUCUT 3alyCK KaKUX-THOO
COOBITHI B CUCTEME.

CBsi3u MEXIy BapuaHTaMH HCIOJIb30BAHMS U JEHCTBYIOLIMMU JULAMU

B sa3pike UML Ha guarpaMmax BapHaHTOB HCIIOJIb30BAHMS IOJIEPKUBAETCA HECKOIBKO
TUTIOB CBsI3€l MEXIYy OJJIEMEHTaMH JuarpaMMbl. DTO CBSI3M KOMMYHHKaIuM (communication),
BKIodyeHus (include), pacimmpenus (extend) u 0600menus (generalization).

CBs3b KOMMYHHUKAI[UU — 3TO CBSI3b MEXKAY BapUaHTOM HCIIOIb30BAaHUS U JEHCTBYIOLIUM
muuoM. Ha s3pike UML CBA3M KOMMYHHMKAIIMM MOKAa3bIBAIOT C IMOMOLIBIO OJHOHAIPABICHHON
accouyanuy (CIIONIHOM JTUHHH).

Puc.4. I[Ipumep cBs3M KOMMYHHUKAIIUU

CBsi3b BKJIIOUEHHUS NMPUMEHSETCS B TEX CUTyallMsX, KOrJa MMeeTcs Kakoi-1nbo ¢pparMeHT
MOBEJICHUS CUCTEMBI, KOTOPBI MOBTOpsieTca Oojiee 4eM B OAHOM BapHaHTe HCHojib30oBaHuA. C
MOMOIIbIO0 TAaKUX CBsI3€il OOBIYHO MOJIETMPYIOT MHOTOKPATHO HCIOJIb3YyeMYI0 (QYHKIHOHAIBHOCTD.
CBs13p paclIMpeHus NPUMEHSETCS NPU ONUCAHWM W3MEHEHUH B HOPMAJIbHOM IOBEACHHUU
cuctembl. OHa MO3BOJISIET BapUAHTY HCIOJIb30BAaHUS TOJBKO IPU HEOOXOJIMMOCTH HCIOIb30BaTh
(GYHKLIMOHATIbHBIE BO3MOXHOCTH JPYTOro.

Puc.5. Ilpumep cBsI3M BKIFOYEHUS U PACILIAPEHUS

C mnomompio CBs3M OOOOMICHUS TIOKA3BIBAIOT, YTO y HECKOJBKUX JIEHCTBYIOIINX JIUI]
UMEIOTCSI OOIIHNE YEPTHI.



Puc.6. IIpumep cBsizu 00001ICHUS

JlabGopaTopHas padora Ne26. luarpaMMbl B3anMoeCTBH S, KOONIEPAIMH U KJIACCOB B
UML.

[enb: O3HaKOMIIEHHE C OCHOBHBIMH JJIEMEHTAMU IPE/ICTABICHUS IIPOTPAMMHBIX CUCTEM C
noMouIpko s3pika UML.

Juarpammsl B3aumopeiictBus (interaction diagrams)

Huarpammbl  B3aumojeicTBust  (interaction  diagrams)  ONMHUCBHIBAIOT  TIOBEICHHUE
B3aMMO/ICHCTBYIOIIMX TPyIIl 00beKTOB. Kak mpaBmiio, auarpaMma B3auMOJICHCTBHS OXBaThIBACT
NOBEJICHHE OOBEKTOB B pPaMKax TOJILKO OJHOTO BapuaHTa MCIOJIb30BaHMs. Ha Takoil nmarpamme
oTtoOpakaeTcs psiJl OOBEKTOB M T€ COOOIICHHS, KOTOPHIMA OHU OOMEHHBAIOTCS MEXIy COOOIA.

CooOmienne (message) — OTO CPEACTBO, C IOMOIIBI0 KOTOPOTO OOBEKT-OTIPABHTEITH
3alpaniuBaeT y 00bEeKTa MOJydyaTesisi BRIIOJIHEHUE OJHOM U3 €ro OIeparuii.

Nudopmanmonnoe (informative) cooOmieHre — 3T0 cooOIIeHHE, CHAaOXaromee 00BeKT-
HoJIy4aTesb HEeKOTOpoil nH(popMalien A OOHOBJIEHUS €ro COCTOSIHUS.

Coobmenne-3ampoc (interrogative) — 3To cooOlIeHHE, 3alpaliBarollee Bbiady HEKOTOPOH
uHpopmanuu o0 o0beKTe-MoIyqaTese.

NmnepatuBHoe (imperative) cooOlLIeHHEe — 3TO COOOIEHHe, 3ampaliuBaolee y o0beKTa-
MOJTy4YaTesis BBIMOJIHEHUE HEKOTOPBIX JACHCTBHIA.

CymecTByeT nABa BHUAA JUarpaMM B3aUMOICWCTBUS: JUAarpaMMbl MOCIIEA0BATENbHOCTH
(sequence diagrams) u koornepaTuBHbIe Auarpammsl (collaboration diagrams).

Jluarpamma nocnenoBatrensHOCTH (sequence diagrams)

JlmarpamMma TIOCII€ZIOBATEIBHOCTH OTPaKaeT TOTOK COOBITHHA, MPOUCXOIAIIMX B paMKax
BapUaHTa UCIIOIb30BaHMSI.

Bce neiicTByromue nuia mokasanel B BEpXHEH yacTu auarpamMmbl. CTPETKH COOTBETCTBYIOT
COOOLIEHUSAM, ITEpeaBaeMbIM MEKIY JEHCTBYIOIINM JIUIIOM U 0OBEKTOM HITH MEXY 00bEKTaMH 115
BBITIOJTHEHUS TPEOYEMBIX (YHKITHIA.

Ha nuarpamme mocienoBaTelbHOCTH OOBEKT M300pakaeTcsi B BHJIE MPSMOYTOJbHUKA, OT
KOTOPOTO BHHU3 TPOBE/ICHA IYHKTHUPHAs BEPTUKaIbHAS JIMHUSA. JTa JIMHUS Ha3bIBaeTCS JIMHHEH
xu3HH (lifeline) oOwvexTa. Ona mpenctaBiseT co0o0il (parMEeHT >XKU3HEHHOTO LUKIa O0bEeKTa B
MPOIECCE B3aUMOIEUCTBHS.

Kaxnoe cooOuieHne NpeAcTaBiseTcss B BUAEC CTPEIKH MEXKIY JHMHUSMH KU3HU JIBYX
00beKkTOB. COOOIICHUST TOSBISIFOTCS B TOM TOPSIKE, KaK OHH TOKa3aHbl Ha CTPAHUIIE CBEPXY
BHU3. Kaxoe cooOmieHne nmoMevaeTcst Kak MUHUMYM UMeHeM cooOmeHus. [Ipu jxemaHun MOKHO
NO0aBUTh  TaKXKe apryMEHTHl W HEKOTOPYIO YIPABISIONIyI0 HWH(popMaruio. MOXHO IMOKa3aTh
camozenerupoBanue (self-delegation) — coobiienue, KOTopoe 0OBEKT MOCHUIAET caMoMy cele, MpH
ATOM CTpeJKa COOOMICHHUS YKa3bIBACT Ha TY JK€ CAMYIO JIMHHIO JKU3HU.



Puc. 7. [Ipumep nuarpaMmsl oCiI€10BATEIIBHOCTH

Huarpamma koonepanuu (collaboration diagram)

JlnarpaMmbl KOOIIEpallid OTOOPaXKaroT MOTOK COOBITUH dYepe3 KOHKPETHBIH CIeHapuil
BapruaHTa HWCIIOJb30BaHHWA, YIIOPAAOYCHBI IO BpEMCHU, a KOOIICPATHUBHLIC JHArpaMMbI 0oJbIIe
BHUMaHUsI 3a0CTPSIOT HA CBA3AX MEXKAY OOBEKTaMH.

Ha numarpamme koorepanuu NpeAcTaBleHa Bcs Ta HMHQOpMaIlMs, KOTOpas €CTb M Ha
JMarpaMMe IOCJIeI0BaTeIbHOCTH, HO KOOIIepaTUBHAs AUarpaMMa Mo-IpyroMy OIMHUCHIBAET ITOTOK
coObiThii. M3 Hee Jerdye TOHATH CBSI3U MEXAY OOBEKTaMH, OJHAKO, TpyAHEE YSICHHUTH
MOCJIEI0BATEIbHOCTh COOBITUH.

Ha xoomnepaTuBHOW [uarpaMme Tak e, KaKk M Ha JuarpaMMe IMocjel0oBaTelbHOCTH,
CTpeNKH 0003HA4aloT COOOIIEeHUsI, 0OOMEH KOTOPBIMHU OCYILIECTBIIIETCS B paMKaX JAaHHOTO BapuaHTa
UCIMOJIb30BaHus. VX BpeMeHHas MOCIeI0BaTeIbHOCTh YKA3bIBACTCS yTEM HyMEpaIKi COOOIIECHHH.

Puc. 8. [Ipumep auarpaMMbl KOOIIEPALIMHI
Jlnarpammsl KJ1accoB
OO01ue cBeneHns



JlnarpamMma KJ1IacCOB OIPENENSIET TUIIBI KJIACCOB CUCTEMBI U Pa3IMYHOIO POJA CTATUYECKUE
CBSI3U, KOTOpBIE CYILECTBYIOT MexAy HuMMHU. Ha numarpamMmax KiaccoB H300pakaroTCsi Takke
aTpuOyThl KJIaccoB, OINEpalUu KJIAacCOB U OIPAHUYEHHUs, KOTOpBIE HAKJIAJbIBAIOTCS HA CBS3U
MEXY KJIacCaMH.

Huarpamma kinaccoB UML - ato rpad, y3mamMu KOTOPOTO SIBISIOTCS 3JIEMEHTBI CTaTHYECKON
CTPYKTYpBI ITpOeKTa (KJacchl, MHTEP(ENChl), a IyraMu - OTHOLICHUS MEXIY y3JIaMH (accolualui,
HacJe/J0BaHKe, 3aBUCUMOCTH ).

Ha nuarpamme kinaccoB U300paxkaroTcs CIEAYIOIINE JIEMEHTBI:

1. [Taxer (package) - HaOOp 3I€MEHTOB MOJIEIH, IOTHUECKHU CBSI3aHHBIX MEXy COOOM;
2. Kiacc (class) - onucanue oOUux CBOMCTB TPYIIBI CXOIHBIX 00BEKTOB;
3. Hurepdeiic (interface) - abcTpakTHBIN Kiacc, 3a1alonuil Habop oreparuii, KOTopble

00BEKT MPOU3BOJIBHOIO KJIacca, CBSI3aHHOTO C JaHHBIM UHTep(heicoM, MPEeI0CTaBIsSET APYTUM
00BbeKTaM.

Knacc

Kiacce - a0 rpymnmna cymnocTeit (00beKTOB), 001a1a0IIMX CXOAHBIMH CBOMCTBAMHU, & UMEHHO,
JaHHBIMU M TIoBeieHHeM. OTIEeNbHBIN MpeACTaBUTEIh HEKOTOPOTO KJlacca Ha3bIBAETCS O0OBEKTOM
KJIacca UM MPOCTO OOBEKTOM.

[Tox moBenenuem oobekTa B UML moHnMaroTCs JIF0ObIe TIpaBuiia B3auMOEHCTBHS 00BEKTA C
BHEIIIHUM MHUPOM U C IaHHBIMU CaMOTO 00OBEKTa.

Ha ngmarpammax kiacc m3o0pakaeTcsi B BUJE NPSIMOYTOJIbHUKA CO CIUIONIHOW T'paHUIIEH,
pa3ieNeHHOro TOPU30HTAIBLHBIMU JIMHUSMU Ha 3 CEKIUU:

BepxHusisi cexuusi (CeKUMs MMEHU) COIEPKUT MM Kiacca U JIpyrue oOIiue cBoiicTBa (B
YaCTHOCTH, CTEPEOTHI).
B cpenneit cexiuu coaepKUTCs CIUCOK aTpuOyTOB

B HwmwkHe#ll - chouMcok omepanui  Kiacca, OTPaXaroluX €ro MoBeACHUE (IIeHCTBHS,
BBITIOJTHSIEMbBIE KJIACCOM).

JIro6ast u3 cexuuii aTpuOyTOB U Olepaluii MOKeT He n300paxkarbes (a Takxke 0oe cpasy). s
OTCYTCTBYIOIIEH CEKIIMU HE HYKHO PHCOBATh Pa3lelUTENbHYIO JTUHHUIO U KaK-THOO yKa3bpIBaTh Ha
HaJU4Ke WM OTCYTCTBHUE SJIEMEHTOB B HEH.

Ha ycMmoTpeHne KOHKpeTHOM peanu3aliii MOTYT OBbITh BBEACHBI JOIMOJHUTEIbHBIE CEKIIUH,
Harpumep, uckiatoueHus (Exceptions).

Puc. 9. IIpumep nuarpaMMsbl K1accoB
CrepeoTunsl KJ1accoB
CrepeoTunsl KJIaCCOB — 3TO MEXaHW3M, IO3BOJISIOLIMM pa3feiaTh Kiacchl HA KATETOPUU.
B s3p1ke UML onpenenessl Tpu OCHOBHBIX CTEPEOTHUIIA KJIACCOB:

1. Boundary (rpanuma);
2. Entity (cymHOCTB);
3. Control (ynpaBnenue).

['pannyHbIe KI1acChl



I'pannunsiMu knmaccamu (boundary classes) Ha3pIBalOTCS  TakWe  KJIACcChl, KOTOPBIE
pacrojoXeHbl Ha TpaHUIE CUCTEMBbl M BCEH OKpyXKarouied cpeapl. ITO 3KpaHHbIe (OPMBI,
OTYeThl, WHTep(delcH C ammapaTypol (Takoi KakK MPUHTEPHl WM CKaHEPHI) U UHTEpQEICHl ¢
JPYTHUMU CUCTEMaMH.

UroObl HAWTH TpaHUYHBIE KJIACChl, HAJO0 HCCIENOBaTh JMarpaMMbl BapUaHTOB
ucnoip3oBaHus. KaxaomMy B3auMMOICHCTBHIO MEXIy JCHCTBYIOIIMM JIMIIOM M BapUaHTOM
WCIIOJIb30BaHMs JOJDKEH COOTBETCTBOBATH, 110 KpalHEH Mepe, OJUH T'paHH4YHbIA Kiacc. MIMeHHO
TaKOM KJIacc MO3BOJISIET JEHCTBYIOLIEMY JIUIYy B3aMMOJICHCTBOBATH C CUCTEMOM.

Kitaccepl-cymuoctu

Kiaccei-cymuoctu (entity classes) comepkatr xpanumyr wuHbopManuio. OHH  HUMEIOT
HauOoJbIlIee 3HAYEHHUE JJI I10JIb30BATENsl, U IOTOMY B UX HA3BAHUSX YACTO UCIIOJIb3YIOT TEPMUHBI
U3 npeaMeTHoON obnactu. OOBIYHO [T KaXKI0T0o Kiacca-CyIIHOCTH CO3/1at0T TaOIuIly B 6a3e JaHHBIX.

VYpaBisiomue Kiacchl

VYopasnsomue kiacchl (control classes) oTBewaroT 3a KOOpAMHAIUIO ACUCTBUNA JIPYrux
kiaaccoB. OOBIYHO y KaXXIOTO0 BapuaHTa MCIIOJIB30BAaHUS UMEETCS OJMH YIPABIISIONINIA KIlacc,
KOHTPOJIMPYIOMIUNA  MOCIEA0BATEIbHOCTh COOBITUN 3TOTO BapHaHTa UCIOJIb30BaHUSI.
Vopasndomuid  Ki1acc  OTBEYaeT 3a KOOPAMHALMIO, HO caM HE HeceT B ce0e HUKaKou
(GYHKIIMOHATBHOCTH, TaK Kak OCTalbHBbIE KIIACChl HE IOCHUIAIOT €My OOJBIIOTO KOJHYeCTBa
coo01eHuii. BMecTo 3TOro oH caM MochlJIa€T MHOKECTBO COOOIEHUN. Y IPaBIISIFOIINN KIacC IPOCTO
JIEJIETUPYET OTBETCTBEHHOCTh JPYIMM Kjlaccam, IO 3TOW MPUYMHE €ro YacTO Ha3bIBAIOT KJIACCOM-
MEHEIKEPOM.

B cucreme Moryr ObITh U JApyrue YHpaBIAIOMIME KJIAcChl, OOIIME ISl HECKOJIbKUX
BapHAHTOB UCIOJB30BaHUs. Hampumep, wmoxer ObITh Kiacc SecurityManager (MEHEIXep
0e30MacHOCTH), OTBEYAIOIIUH 3a KOHTPOJIb COOBITHH, CBSi3aHHBIX ¢ Oe3omacHocThio. Kiace
TransactionManager (MEHEIKEp TpaH3aKIWK)  3aHUMACTCS ~ KOOpAWHAIMEH  COOOIICHUA,
OTHOCSIIIMXCS K TpaH3aKkIUsAM ¢ 0a30i JaHHBIX. MoOryt ObITh U JAPYTrUe MEHEDKEPHI Ui paboThl
C JPYTMMH D3J€MEHTaMH (YHKIIMOHUPOBAHUS CHUCTEMBbl, TaKUMM KaK pa3JelIeHHe pEeCcypcoB,
pacripeniesieHHass 00pa0oTKa JaHHBIX WM 00pabOTKa OMIMOOK.

[ToMrMO YNOMSIHYTBIX BBIIIE CTEPEOTUIIOB MOXHO CO3/1aBaTh U CBOU COOCTBEHHBIE.

ATpulyTHI

ATpuOyT — 3TO »3JIeMEHT HH(OpPMAalMH, CBA3aHHBI € KilaccoM. ATpPHOYTBI XpaHsST
MHKATCYJIMPOBaHHbIE TaHHBIE KJ1acca.

Tax kak arpuOyTHI copepxKarcs BHYTPH KJlacca, OHU CKPBITHI OT JPYTUX KilaccoB. B cBs3u ¢
TUM MOXKET ITOHAJOOUThCS YKa3aTh, KAKHE KJIACChl UMEIOT IPABO YUTATh U U3MEHATh aTPUOYTHI. DTO
CBOMCTBO Ha3bIBAE€TCA BUANMOCTHIO aTpubyTa (attribute visibility).

VY arpubyra MOXXHO OIPEENIUTh YEThIPE BO3MOXKHBIX 3HAYEHMs 3TOTO MapamMmeTpa:

Public (0Ouuii, OTKpBITHIHM). DTO 3HaAUEHUE BUAMMOCTH MpEArosaraeT, yTo arpulyr oyner
BUJICH BCEMHU OCTaJIbHBIMU KilaccaMu. JIt060# Kiacc MOXET MpOCMOTPETh WIM U3MEHUTh 3HAYCHHE
atpubyta. B coorBercTBumM ¢ HoTanueilt UML o6memy atpuOyTy NpeamecTBYeT 3HaK « + ».

Private (3akpbIThIif, cexpeTHbIN). COOTBETCTBYIOUMI aTpuOyT HE BUAEH HUKAKUM APYTHM
KJIACCOM. 3aKpbITBIA aTpuOyT 0003HAUaeTCS 3HAKOM « — » B COOTBETCTBHMH ¢ HOoTanmeir UML.

Protected (3ammmennsiit). Takoil arpuOyT IOCTYNEH TOJNBKO CaMOMY KJAcCy M €ro
notomkaM. Hotarmuss UML nnis 3ammimeHHoro arpudyra — 3T0 3HaK « # ».

Package or Implementation (makerusiii). [Ipenmonaraer, 4To NaHHBIA aTpUOYT SBISETCS
o0LIMM, HO TOJIBKO B MpeJeNax €ro rmakera. OTOT THUI BHAUMOCTH He 0003HA4YaeTcsl HUKAKUM
CHeLHaTbHBIM 3HAYKOM.

B o0mem ciydae, atpuOyTbl pPEeKOMEHIyeTCs JeNaTh 3aKPbITBIMUA WM 3alUIICHHBIMHU.
3T0 MO3BOJISET Jy4Ille KOHTPOJIUPOBAThH caM aTpuOyT U KO/I.

C nmomouipl0 3aKphITOCTH WM 3alUIIEHHOCTH yJIaeTcss u30eXkaTh CUTYyalluH, KOrjaa
3HaYeHHe aTpudyTa HM3MEHSETCS BCEMH KJIaccaMH CHCTEMbl. BMECTO 3TOro JIOTMKa W3MEHEHHs
aTpulyTa OyJeT 3aKiIoueHa B TOM K€ KJIAcCe, YTO U caM 3TOT aTpuOyT. 3ajaBaeMble IapaMeTpbl
BUJMMOCTH TOBJIMSIOT HAa TEHEPUPYEMBIH KOJ.

Oneparuu



Onepanun peanusyroT CBA3aHHOE C KjiaccoM moBeneHue. Omneparus BKIIOYAET TPU YacTH
— UMs, TapaMeTpbl U TUIl BO3BPAILAEMOI0 3HAYEHHS.

[TapameTpsl — 3TO apryMeHTHI, II0JIy4aeMble Ollepaluen «Ha BXoJe». TuI BO3BpalaeMoro
3HAUYEHMsI OTHOCUTCS K PE3yNbTaTy JEHUCTBUS OIlEpaLlUU.

Ha auarpamMe kj1accoB MOKHO IIOKa3bIBaTh KaK UMEHA OIlEpallli, TaK U UMEHA OIEepaLUi
BMECTE C HX I@apaMeTpaMH U THUIIOM BO3BpalaeMoro 3HaueHus. UYUToObl yMEHBIIUTH
3arpy’K€HHOCTh JUarpaMMbl, IOJE3HO ObIBACT HA HEKOTOPBIX M3 HUX IMOKAa3bIBATh TOJIBKO MMEHA
ONEpaLMii, a Ha APYIUX UX MOJIHYIO CUTHATYypY.

B s3pike UML onepanuu uMErOT CAEAYIOUYI0 HOTALMUIO:

Nwms Onepanuu (apryMeHT: THI JaHHBIX apryMEHTa, apryMEHT2:TUIT JaHHbBIX
aprymMeHTa2,...): TUIl BO3BPALIa€MOT0 3HAUCHUS

Crnenyer pacCMOTPETh YEThIPE Pa3IMYHBIX TUIIA ONEPALIHA:

1. Onepauuy peanuzanuu;

2. Omnepaiuu ynpaBjeHUS;

3. Omnepanuu gocTyna;

4. BcnomorartensHbie onepanuu.

Ornepanuu peayiuzanuu

Omnepanuu peanuzanuu (implementor operations) peaan3yrOT HEKOTOpbIe Ou3HEC-(QYHKIUU.
Takue omnepauuu MOXXHO HaWTH, HCCIEAYs AuarpaMMbl B3auMOACHCTBHA. [luarpamMmsl 3TOro
tuna (okycupyroTcs Ha Ou3Hec-QYHKIMIX, U KaKI0e COOOILIEHHE JuarpaMMbl, CKOpee BCero,
MO’KHO COOTHECTH C OIlepalliel peasnu3aluu.

Kaxnas  omepaums  peanu3alMu  JODKHA  ObITh  JITKO — IPOCIEKMBacMa J0
COOTBETCTBYIOIIETO TpeOOBaHMS. OTO JOCTHTaeTCs Ha PA3IUYHBIX JTarax MOJCIUPOBAHMUSL.
Omnepanust BBIBOJUTCA M3 COOOIIEHUS Ha JuMarpamMMme B3auMOJIEHCTBHS, COOOIIEHUS HMCXOIAT U3
NOJPOOHOTO  ONMUCAaHHMA TOTOKAa COOBITHH, KOTOPBIH CO3MaeTCsi Ha OCHOBE BapUaHTa
UCIIOJIb30BaHUs, a IOCIEJAHUNH — Ha OCHOBE TpeboBaHMM. BO3MOXHOCTH HpPOCIEAUTH BCIO 3TY
LENOYKY IO3BOJIIET TapaHTUPOBaTh, YTO KaxJoe TpeOoBaHUE OYAET peau30BaHO B KOAeE, a
KaX/blii (parMeHT KoJa peanu3yeT Kakoe-TO TpeOoBaHME.

Omneparuu ynpaBieHUs

Omnepauuu ympaBieHus (manager operations) yIpaBJISIOT CO3JAaHUEM M YHHUUTOXEHHEM
00BbeKkTOB. B 3Ty Kareropuio momnagaroT KOHCTPYKTOPBI U JECTPYKTOPHI KJIACCOB.

Omnepauuu goctyna

ATpuOyThl OOBIYHO OBIBAIOT 3aKPHITHIMH WM 3alIWIICHHBIMH. TeM He MeHee, Ipyrue
KJIacChl MHOTZA JOJDKHBI MPOCMATpUBaTh WM M3MEHSTh MX 3HadeHHs. [lJI1 3TOro CymecTBYIOT
omepanuu jgoctyna (access operations). Takoil moaxoa gaeT BO3MOXKHOCTH 0O€30MacHO
MHKAICYJIMPOBaTh aTpUOyTHl BHYTPU KJlacca, 3allUTHB HMX OT JPYrUX KIJIAcCOB, HO BCE XKe
MO3BOJIIET OCYLIECTBUTh K HUM KOHTpoiupyemblii noctyn. Coznanue omepanuii Get u Set
(mosryueHHs 1 U3MEHEHHUs 3HAUEHUS ) JUIs KaX10ro aTpudyTa Kilacca sBJseTCsS CTaHJapTOM.

BcnomorarensHbIe Onepanuu

BcenomorarensueiMu (helper operations) Ha3pIBalOTCS Takue OINEpaldU Kiacca, KOTOphIE
HEOOXOJMMBI €My JUISl BHITIOJTHEHUSI €r0 OTBETCTBEHHOCTEH, HO O KOTOPBIX JpPYrHe KIacChl HE
JIOJDKHBI HUYETO 3HaTh. JTO 3aKPBIThIE M 3alllUIIEHHBIC ONEpaIlK Kiacca.

YroObl HACHTU(UITPOBATH ONEPAINH, BBITIOJTHUTE CISAYIOIINE TCHCTBHS:

N3yuute nuarpaMMmbl TOCJIEIOBATEIBHOCTH M KOOIEPATUBHBIE TUarpaMMmbl. bombinas
4acTh COOOINEHWH Ha OTHX JUarpaMMax SIBJISIETCS ONEpalnusMu peanu3aiui. PedrekcuBHbIE
cooOm1eHns Oy1yT BCIIOMOTaTeIbHBIMU OTIEPALIUSMHU.

Paccmotpute ynpasmnsiomue omnepauuu. MoxeT moTpeGoBaThCs 100aBUTh KOHCTPYKTOPBI
U JIECTPYKTOPBI.

Paccmotpute omnepamuun poctyma. g kaxnoro arpulyra kiacca, ¢ KOTOPBIM JOJKHBI
OyayTr paboraTh Jpyrue Kiacchl, Hajo co3zaaTth oneparuu Get u Set.

Casi3u

CBs3b mpencTaBisieT coOOW CEMaHTHUECKYIO B3aMMOCBS3b Mexay kiaccamu. OHa maer
KJIacCy BO3MOXKHOCTb Yy3HaBaTh 00 arpuOyrax, omepamusx M CBs3sAX Apyroro kiacca. VHeMH



CJIOBaMu, I-IT06E>I OJHWH KJIaCC MOT I10CJIaThb COOGIJ_ICHI/IC ,Z[pyFOMy Ha I[I/IaI‘paMMe IIOCJICA0BATCIILHOCTU
WJIM KOOTICPATUBHOM Jarpamme, MKy HUMH JIOJDKHA CYIIECTBOBATh CBSI3b.

CyIecTBYIOT YeThIpE THIIA CBSA3EH, KOTOPBIE MOTYT OBITh YCTaHOBJIEHBI MEXIY KiIacCaMu:
acColMaIliH, 3aBUCUMOCTH, arperaiuy U 0000IICHHS.

Acconpanuun

Acconmanus (association) — 3TO ceMaHTHYeCKas CBA3b MEXKIy Kiaccamu. VX pucyroT Ha
JUarpamMme KJI1accoB B BUJIE OOBIKHOBEHHOH JIMHUM.

Puc. 10. CBs3b acconmanust

Acconmpanuy  Moryr  ObIThb  JIByHallpaBJI€HHBIMM, Kak B  IpuMmepe,  WIH
onHoHamnpasieHHbIMU. Ha s3pike UML nByHanpasieHHbIE accolMaluy PUCYIOT B BUIE MPOCTOMN
JUHUK O€3 CTPENIOK WM CO CTpelikaMu ¢ obeux ee ctopoH. Ha ogHOHampaBieHHONW accouuanuu
n300pakaloT TOJBKO OJHY CTPEIIKY, OKa3bIBAIOLIYIO €€ HaIllPABICHHUE.

Hanpasnenue acconupanuyd MOKHO ONPEAETIUTb, M3ydas JUarpaMMbl OCIE0BATEIbHOCTH
U KoollepaTHBHbIE auarpaMMbl. Eciaum Bce coOOLIEeHHS Ha HUX OTIIPABIIAIOTCS TOJBKO OJHUM
KJIACCOM M MPHUHUMAIOTCS TOJBKO APYIMM KJIacCOM, HO HE HaoOOpOT, MEXIy 3THMM KIacCaMHu
UMEeT MECTO OJHOHANpaBlIeHHass CBsA3b. Eciam XOoTs OBl OJHO COOOIIEHWE OTIPaBIISAETCS B
00paTHYIO CTOPOHY, acCOLMALUs JOJKHA OBITh IBYHAIIPABJICHHOM.

Accommanmi  MOTyT OBITH peduieKCUBHBIMU. PeduiekcnBHas acconuanus Ipeirnoiaraer,
YTO OJUH 3K3EMIULIp Kjacca B3aUMOAECHCTBYET C APYTMMH 3K3EMILISIpAMU 3TOTO e Kiacca.

3aBUCUMOCTH

Css3u 3aBucumoctu (dependency) Takxke OTpa)karOT CBSI3b MEXAY KJlacCaMU, HO OHHU BCeTAa
OJITHOHAIPABJICHBI ¥ TIOKA3bIBAIOT, YTO OJIMH KJIACC 3aBUCHUT OT OIPEJIENIEHU, C/IeIaHHBIX B JPYTOM.
Hampumep, kinacc A ucnons3yet Meronsl kiacca B. Torga npu n3menenuu kiacca B Heo6xoaumo
IIPOU3BECTH COOTBETCTBYIOIINE N3MEHEHHUS B Kilacce A.

3aBUCUMOCTh U300paXkaeTcsi MyHKTUPHOM JTMHUEH, TPOBECHHON MEX 1y IBYMs SJIeMEHTaMU
JUarpamMMmbl, U CUMTAETCS, YTO DJIEMEHT, MPUBS3aHHBIM K KOHIlY CTPENKH, 3aBHCHUT OT DJIEMEHTA,
IIPUBSA3aHHOIO K HaYaJly 3TOM CTPEJIKHU.

Puc. 11. CBs3b 3aBUCUMOCTD

[Tpu reHepanmu Koxa JUIsl 3THX KJIACCOB K HUM HE OyJIyT JOOABJIATHCS HOBBIC aTPHUOYTEHI.
Opnako, OynyT CO3/[aHbl CHelu(pUYEecKHe AJs sS3bIKa OmepaTopbl, HEOOXOIUMBIE ISl TOJACPKKU
CBSI3H.

Arperauun

Arperanum (aggregations) MpeACTaBISIOT coOoW Oojiee TeCHYHO (opMy accolMaIiyu.
Arperamusi — 3TO CBsSI3b MEXJIY IEIbIM M €ro 4acThio. Hampumep, y Bac MOXKeT OBITH Kjacc
ABTOMOOWIIB, @ TaK)Ke Ki1acchl JlBuraress, [IOKpBITIKY H KJTACChl JUISl IPYTUX YacTed aBTOMOOWIIS.
B pesynbraTe 00BEKT Kiacca ABTOMOOWIIBL OYIET COCTOSThH U3 00BEKTa Kilacca JlBuraress, 4eThIpex
00bekTOB [TOKphIIeK W T. 7. ATrperanuy BHU3YAIH3UPYIOT B BHJE JIMHUHA C POMOHMKOM Y Kjacca,
SIBIISTFOILIETOCS IIEJIBIM:



Puc. 11. Cs3b arperanus

B nomonnenune k mpocroit arperanmu UML BBoauT Oojiee CHIIBHYIO pPa3HOBHIHOCTH
arperanuy, HasplBaeMyr0 Kommosunueid. CoriacHO KOMMIO3UIIMH, OOBEKT-4aCTh  MOXET
MIPUHAJICKATh TOJBKO €AMHCTBEHHOMY IIEJIOMY, M, KPOME TOTO, KaK MPaBUJIO, KU3HCHHBIA ITHKI
qJacTell COBIAACT C IIMKJIOM IIEJIOT0: OHU KUBYT M YMHPAIOT BMecTe ¢ HUM. JIt00oe ynaneHue 1enoro
pacIpocTpaHseTCs Ha €ro 4YacTH.

Takoe KkackagHOe yHaJleHHE HEPEAKO pPacCMATPUBACTCA KAaK 4YacTh OMNPEICICHUS
arperaiyy, OJHaKO OHO BCErja MOJpa3yMeBaeTCs B TOM Clydae, KOrjJa MHOXECTBEHHOCTh POJIH
cocraBisier 1..1; Hampumep, eciim HeoOXomuMO yaanuTh KimeHTa, TO 3TO ymajeHHe MOJDKHO
pacnpocTpaHuThCS U Ha 3aKasbl (M, B CBOIO ouepeb, Ha CTPOKH 3aKa3a).

O600menus (HacnenoBanue)

O60061eHre (Hacnen0BaHUE) - ATO OTHOIICHHE THIMA O0Iee-4acTHOE MEXAY dJIEeMEHTaMHU
monernu. C momomeio 0000meHmt (generalization) ITOKa3bIBAlOT CBSI3W HACICHOBAHUS MEKIY
IByMsl KilaccaMu. bBOJBIIMHCTBO  OOBEKTHO-OPUEHTHUPOBAHHBIX  SI3BIKOB  HEMOCPEACTBEHHO
MOJIJICP)KUBAIOT KOHIENINIO HacienoBanusi. OHAa TO3BOJIIET OJHOMY KJacCy HAclieJloBaTh BCE
aTpuOyThl, OTIEpalluy U CBA3M Jipyroro. HacnegoBanue nakeToB 03HAYaeT, YTO B MAKETEe-HACIIETHUKE
BCE CYIIHOCTH TMakKeTa-mpeaka OyayT BHJIHBI T0J CBOMMH COOCTBEHHBIMH WMEHAMH (T.C.
IPOCTpaHCTBA UMeH 00beanHsI0TCs ). HacnenoBanue nokaspiBaeTcs CIJIOUTHONW JTMHUEH, UIyHIeH OT
KJIacca-IoToMKa K kiaccy-npenky (B repmuuosiorun OOIT - oT moToMKa K IPENIKy, OT ChIHA K OTILY,
WM OT MOJKJIacca K cynepkiiaccy). Co CTOpOHBI 6oJiee 00IIEro 31eMeHTa pUcyeTcs OONbIION OB
TPEYTrOJIbHUK.

Puc. 12. [Ipumep cBsA3M Haciie10BaHHE

[TomuMo HacnenyeMmbIX, KaKIbld IMOJKIACC MMEET CBOM COOCTBEHHBIE YHUKAJbHBIC
aTpuOYTHI, OTICPAIMH U CBSI3H.

MHOXeCTBEHHOCTh

MHuosectBeHHOCTh (multiplicity) moka3bIBaeT, CKOJIBKO SK3EMIUISIPOB OJHOIO Kiacca
B3aUMOJICHCTBYIOT C TOMOIIBIO 3TON CBSI3M C OJHUM 3K3EMILUISIPOM JIPYTOro Kjiacca B JaHHBIH
MOMEHT BpPEMEHH.

Hanpumep, mpu pa3paboTke CHUCTEMBbI PETHCTPALUU KYPCOB B YHUBEPCUTETE MOXKHO
onpenenuth kKiaccel Course (kypc) u Student (ctyaeHT). Mexay HUMH YCTaHOBJIEHA CBSI3h: Y
KYpCOB MOT'YT OBITh CTYJIEHTHI, a y CTYACHTOB — Kypchl. BOIIpoChl, Ha KOTOPBIH 10JI’KEH OTBETUTh
napamMeTp MHOKeCTBEHHOCTH: «CKOJIBKO KYpCOB CTYIEHT MOXKET IOCeIaTh B JaHHBIA MOMEHT?
CKOJIBKO CTYAEHTOB MOJKET 3a pa3 MOCEaTh OAUH Kypc?»



Tak kak MHOXKECTBEHHOCTh JaeT OTBET Ha 00a 3TH BOMpoca, €€ HHIUKATOPHI
yCTaHaBIIMBAIOTCA HAa 000MX KOHIaX JIMHHUM CBS3U. B mpumepe peructpauuyd KypcoB Mbl pEIIMIH,
YTO OJUH CTYJIEHT MOXET IOCELIaTh OT HYJS 10 YEThIPEX KYpPCOB, a OAMH KypC MOTYT
caymars ot 0 g0 20 CTyI€HTOB.

B s3pike UML npuHATH OnpezefeHHbIE HOTAUUU Uil 0003HAYEeHUs MHOKECTBEHHOCTH.

Nwmena cBsazeit

CBsi31 MOXHO YTOYHHMTH C ITOMOLIbIO UMEH CBSI3€M WM POJEBBIX MMeH. MM cBsizu — 310
OOBIYHO IJIarojl WM IJIarojipHas (pasa, ONHKCHIBAIOIIasl, 3a4eM OHa HykHa. Hampumep, Mmexay
kiaccom Person (uenoBek) u kinaccoM Company (KOMIAHHUSI) MOKET CYIIECTBOBATh aCCOLIMAIIMS.
Mo>kHO 3a/1aTh B CBSI3U C 3THM BOIIPOC, SIBJISETCS JIM OOBEKT Kiacca Person KJIMEHTOM KOMIaHUH,
e COTpyOHHKOM WM BiafenbleM? YToObl ONpeAenuTh 3TO, AaCCOIMALUI0 MOXHO Ha3BaTh
«employs» (HaHUMaeT):

Puc. 13. IIpumep umen cBsizeit

JlabopaTopHas padora Ne27. IIpoektupoBanue u moaeauposanue UML.

Henpb: O3HaKOMIIEHHE C OCHOBHBIMU 3JIEMEHTaMU IPOEKTUPOBAHUS U MOJIEITMPOBAHUS
IIPOrPaMMHBIX CHCTEM € ITOMOILBIO s3bika UML.

Ponn

PoneBble MMEHAa NPUMEHSIOT B CBS34X ACCOLMALMM WM arperanvy BMECTO MMEH Ui
OIMCAHHUA TOTO, 3a4E€M ITH CBSI3U HYKHBI. Bo3Bpamasce k npumepy ¢ knaccamu Person u Company,
MOJKHO CKa3aTb, 4TO Kjacc Person urpaet poib corpynHuka kiaacca Company. PoneBble nMeHa —
3TO OOBIYHO HMMEHA CYILECTBUTEIbHbIE MM OCHOBAaHHBbIE Ha HUX (pas3bl, MX IOKa3bIBAIOT HA
JUarpaMMe psiioM € KJIACCOM, MIPArOIIMM COOTBETCTBYIOIIYIO POJb. Kak mpaBuiio, mosb3yrorcs
WIA POJIEBBIM HMMEHEM, WJIM HMEHEeM CBf3M, HO He obouMu cpasy. Kak u uMmeHa cBs3eil, posieBbie
MMeHa He 00s13aTeIbHbI, UX J1al0T, TOJIBKO €CIIU 11€JIb CBSI3U He oueBHiHA. [Ipumep posneit npuBoauTcs
HUDKE:!

Puc. 14. Tlpumep poneit cszei

ITaker. MexaHu3M IMakeToOB
B xoHTekcTe aumarpamMM KJIaccoB, IMAKET - 3TO BMECTUIIUIIE ISl HEKOTOPOTO Habopa KIacCoB
U Ipyrux nakeroB. [Taker ABisercs caMOCTOATENbHBIM IIPOCTPAHCTBOM UMEH.




Puc. 15. O6o3nauenue nakera B UML

B UML HeT kakux-1u00 OrpaHUYCHHUI Ha IpaBuia, 0 KOTOPBIM Pa3pabOTUYMKU MOTYT WK
JIOJKHBI TPYNIUPOBATh KiIacchl B nmakeTbl. Ho ecTh HEKOTOpbIE CTaHAApTHBIE Clydyau, KOrjaa Takas
rPYNIUPOBKA yMECTHA, HAIPUMEDP, TECHO B3aUMOJICHCTBYIOIINE KIIacChl, UM OoJiee 00Iuii cirydai -
pa3OMeHne CUCTEMBI Ha TIOJICHCTEMBI.

[Taker ¢u3MuUecKU CONEP>KUT CYIIHOCTH, ONpPEIEICHHbIE B HEM (TOBOPST, YTO "CYIIHOCTH
MPUHAJICKAT TTakeTy'). DTO 03HAYAET, UTO €CIIM OyJIeT YHUUTOXKEH IMaKeT, TO OYAyT YHUUYTOKEHO U
BCE €r0 COJCPKUMOE.

CymecTByeT HECKOJIbKO Hanbojee pacpOCTPAaHEHHBIX MOAXO0/I0B K TPYIIIHPOBKE.

Bo-nepBbIX, MOXXHO T'pYNIUPOBATh UX IO CTEpeoTUIly. B Takom ciydae moiyyaeTcs: OAHMH
MakeT C KJIACCaMU-CYIIHOCTSIMH, OJIMH C TPAaHUYHBIMU KJIACCaMH, OJIMH C YNPaBISIOMIUMHU
KJlaccaMM U T.J. DTOT MOJIXOJ MOXET OBbITh MOJe3€H C TOYKU 3PEHHs pa3MelleHUs TOTOBON
CHUCTEMBbI, MOCKOJIbKY BCE HaxOoHsIlMecs Ha KIMEHTCKHUX MAaIllMHAX IOrPaHUYHBIC KIJIACCHI YXKe
OKa3bIBAIOTCS B OJTHOM IIaKETE.

Hpyroit momxom 3akKir4YaeTcs B OOBSAMHCHHHM KJIACCOB MO WX (PYHKIIMOHAIBHOCTH.
Hanpumep, B makere Security (0€30MacHOCTh) COJEP)KATCS BCE KIIAcChl, OTBEYAIOUINE 3a
0e30MacHOCTh IpUJIOKeHUs. B TakoMm ciydae ppyrue mnakeTsl MOryT HasbiBaThesi Employee
Maintenance (PaGota ¢ corpyanukamu), Reporting (IlogrotoBka otuetoB) u Error Handling
(O6paboTka ommuoOoK). [IpenMyIecTBO 3TOro MOAX0/Aa 3aKIHYACTCS B BO3MOKHOCTH ITOBTOPHOTO
UCIOJIb30BaHUA.

MexaHu3M NaKeToB MPUMEHHUM K JIFOOBIM 3JIEMEHTaM MOJIENH, a HE TOJBKO K Kilaccam. Ecnu
JUIsL TPYIIHAPOBKU KIJIACCOB HE HCIOJIb30BaTh HEKOTOpPHIE SBPUCTHKH, TO OHA CTAaHOBHUTCS
pou3BoJabHOW. OJHA M3 HUX, KOTOpas B OCHOBHOM Hcrnosb3yercs B UML, — 3T0 3aBUCHUMOCTb.
3aBUCHUMOCTh MEXKIYy ABYMsI TMaKETaMH CYIIECTBYET B TOM CIydae, €CId MEXIYy JIOObIMH JBYMS
KJlJacCaMM B ITAKETaxX CYILECTBYET J1100asi 3aBUCHUMOCTb.

Takum oOpa3om, AuarpaMma MaKeTOB MPEACTABIsIET COOOH auarpammy, COIEpIKallyko
MaKeThl KJIACCOB M 3aBUCUMOCTH Mexay HUMU. CTpOro roBopsi, MakeThl U 3aBUCUMOCTH SIBIISIFOTCS
AIIEMEHTaMU JIUarpaMMBbl KJIacCOB, TO €CTh JUarpaMma makeToB — 3T0 ¢opMa AUarpaMMbl KI1acCoB.

Puc. 16. IIpumep nuarpammel MakeToB

3aBHCUMOCTh MEXIY IBYMsS JEMEHTAMH MMEET MECTO B TOM CiydYae, €CIM M3MCHEHHUS B
OTIpeNIe]IeHNH OJHOT0 3JEeMEHTa MOTYT IMOBJIeYb 3a COOOW M3MEHEHHs B JApyroM. Yrto Kacaercs
KJIACCOB, TO MIPHYUHBI JIJIsl 3aBHCUMOCTEH MOTYT OBITh CAMBIMU Pa3HBIMH:

OJIMH KJIACC MOCHUIAET COOOIIEHHE APYTOMY;

OJIMH KJIacC BKJIIOYAET 4YacTh JAHHBIX JPYTOro Kiacca; OAMH KJIACC MCIOJIb3YeT IPYroi B
Ka4yecTBe MapamMeTpa Olepanuu.



Ecnu xnace mensier cBoit uaTepdeiic, To M0060e cOOOIIeHHEe, KOTOPOE OH MOCHUTAET, MOXKET
YTPaTUTh CBOIO CUITY.

[TakeTsl HE JalOT OTBETa HA BOMPOC, KaKUM OOpa3oM MOKHO YMEHBIIUTH KOJHMYECTBO
3aBHCHMOCTEH B Ballieil cucTeMe, OJJHAaKO OHU MIOMOTAIOT BBIIEIUTh 3TU 3aBUCUMOCTH, a IOCJIE TOTO,
KaKk OHM BCE OKaXXyTCS Ha BHJY, OCTaeTCs TOJBKO MopaboTaTh HAJ CHUIKEHHEM MX KOJHYECTBA.
JnarpaMmbl MakeTOB MOXXHO CUUTaThb OCHOBHBIM CPEICTBOM YIpPaBlieHUs OOIIEH CTPYKTYpoii
CHCTEMBI.

[lakeTbl SBNSAIOTCA >KU3HEHHO HEOOXOJUMBIM CPEACTBOM JUIsi OONBIIMX MPOeKTOB. Mx
CJIEZyeT UCIOIb30BaTh B TEX CIy4asx, KOTJa JuarpaMma KJIacCOB, OXBATHIBAIONIAs BCIO CHCTEMY B
LIEJIOM M pa3MelIeHHas Ha eAMHCTBEHHOM JincTe Oymaru popmara A4, CTaHOBUTCSI HEUUTAEMOM.

JnarpaMMbl COCTOSIHUI

JluarpaMMbl COCTOSIHMI OIPEAETSIOT BCE BO3MOXKHBIE COCTOSIHHS, B KOTOPBIX MOXET
HAXOJUTHCSI KOHKPETHBIH OOBEKT, a TaKKe MpPOIECC CMEHBI COCTOSIHHHA OOBEKTa B pe3yJbTare
HACTYIUICHUSI HEKOTOPBIX COOBITUH.

CymectByeT MHOTO (hOpM AMAarpamMM COCTOSIHHA, HE3HAYUTEIHHO OTIMYAIOIIUXCS IPYr OT
JIpyra CeMaHTUKOM.

Ha nuarpamme nMeroTcs Ba CrieliMalIbHBIX COCTOSIHUS — HadalibHOE (Start) u kKoHeuHoe (stop).
HauanbHOe cOCTOSIHME BBIAECNEHO YEPHOW TOYKOH, OHO COOTBETCTBYET COCTOSHUIO OOBEKTa,
KOI'Jla OH TOJBbKO 4YTO ObUT co3faH. KoHeuHoe cocTosiHue 0003HauaeTcsi YepHOM TOUKOW B Oenom
KPY>KKE, OHO COOTBETCTBYET COCTOSIHMIO OOBEKTa HEMOCPEICTBEHHO MEpe]l €ro YHUUYTOKCHHEM.
Ha puarpamme cocTosHMI MOKET OBITh OJJHO M TOJBKO OJHO Ha4daJbHOE COCTOsHHE. B TO xe
BpeMsi, MOXET OBITh CTOJNBKO KOHEYHBIX COCTOSIHHM, CKOJBKO BaM HY)KHO, WJIH HX MOXET He
ObITh BOOOIIE. Korma 0ObeKT HAXOIUTCS B KAKOM-TO KOHKPETHOM COCTOSTHUH, MOT'YT BBITTOJTHATHCS
paznuuHble mporecchl. [Iporieccel, mpoucxoadiue, Koraa o0beKT HaXOAUTCS B OMpeAeIEHHOM
COCTOSTHUM, HAa3BIBAIOTCS JeWCTBUAMH (actions).

C cocrositHuEM MOXXHO CBSI3bIBaTh JAHHBIC MSTH THUIIOB: JIEATEIbHOCTH, BXOJHOE
NEHCTBUE, BBIXOJHOE JICHCTBUE, COOBITHE W HWCTOPHUS COCTOSHUSI.

JlesTenbHOCTh

HestenpHOCTBIO (activity) Ha3bIBaeTCsa TOBEICHUE, peaTnu3yeMoe OOBEKTOM, MOKa OH
HAXOJHUTCS B JJAHHOM COCTOSIHMH. JleATeIbHOCTh — 3TO IMpepbiBaeMoe moBenaeHue. OHO MOXKeT
BBITIOJTHATBCS JI0 CBOETO 3aBEpIICHHS, IMOKa OOBEKT HAXOIWTCS B JAHHOM COCTOSHUHW, WA
MOKET OBITh MPEPBAHO MEPEXO0JIOM OOBEKTAa B IPYroe COCTOsHUE. J[esTenbHOCTh N300pakaroT
BHYTPH CaMOI'0 COCTOSIHUS, €M TOJKHO MPEeIIIecTBOBATh CI0BO do (1eaTh) U JBOETOUHE.

BxonHoe nerictBue

BxonHbM feiicTBrueM (entry action) Ha3bIBaeTCsl MOBEJEHHE, KOTOPOE BBINOIHSETCS, KOT1a
00BEKT MEepexoJUT B JaHHOE cocTosiHUE. J[aHHOe AeCcTBHE OCYIIECTBISETCS HE TMOCIE TOro, Kak
00BEKT Tepemien B 3TO COCTOSHHUE, a, CKOpee, KaKk YacTh ITOro mepexona. B orimmume ot
NEeSTENIbHOCTH, BXOJHOE JEWCTBHE paccMaTpHUBaeTCs KakK HempepbiBaeMoe. BxomHoe neiicTBue
TaKXe TOKa3bIBAIOT BHYTPU COCTOSIHHSI, €My IPEIIIECTBYET CIOBO entry (BXOM) U IBOETOUHE.

BrixogHoe geilicTBue

Brixonnoe nerictBue (exit action) mogoOHO BxomaHOMy. OJHAKO, OHO OCYIIECTBIISIETCS Kak
COCTaBHas 4YacTh MpoIlecca BBIXOJAa M3 JAHHOTO cocTosiHUA. OHO SIBISIETCS YacThIO Ipoliecca
Takoro nepexoja. Kak u BXo1HOE, BBIXOIHOE JICHCTBUE SIBISICTCS HEMTPEPHIBACMBIM.

BreixogHoe neiicTBue H300pakal0T BHYTPU COCTOSHUS, €My IMpPEANIeCTBYeT CJIOBO eXit
(BBIXO[T) U IBOETOUHE.

[ToBeneHne 0ObEKTa BO BpeMsl JESTEILHOCTH, IPU BXOTHBIX U BBIXOJHBIX JIEHCTBUSX MOXKET
BKITIOYATh OTIIPABKY COOBITHSI APYroMy OOBeKTy. B STOM cilydae OINUCaHHIO JeSTEIHHOCTH,
BXOJIHOTO JEHCTBUS WMIU BBIXOJHOTO JCHCTBHS MPEANIECTBYET 3HAK « ™ ».

CooTBeTCTBYIOMIAs CTPOKA HA JUArpaMMe BBITIISIUT KakK

Do: "enb.CobbiTHE (APryMEHTHI)

3necs llenms — 9T0 00BEKT, moMydarommii coowiTe, CoOBITHE — 3TO TMOCHUIAEMOE
coo01eHne, a ApryMeHTHI SBISIOTCS TapaMeTpaMHy MOChIIIAeMOT0 COOOIIEHUSI.



JlesTenbHOCTh  MOXKET TakKe BBIOJHATBCS B pE3ylbTare IMONTY4YeHHS OOBEKTOM
HEKOTOporo coObiTus. Ilpu momydeHHMM HEKOTOPOTO COOBITHS BBIIOJHSACTCS ONpEeICHHAs
JESITEIIbHOCTD.

ITepexomom (Transition) Ha3bIBaeTCsA MEpeMENICHUE W3 OMHOTO COCTOSHUS B JPYroe.
COBOKYITHOCTh TEPEXOJIOB TUArpaMMbl IMOKa3bIBaET, KaK OOBEKT MOXKET IMEPEMEIIAThC MEXIY
CBOMMH  cocTosiHMsIMH. Ha  nguarpamme  Bce mepexonbl HM300paKalOT B BHUAE CTPEIKH,
HAYMHAOIICHCS Ha MIEPBOHAYATHPHOM COCTOSHUY M 3aKaHYMBAIOIICHCS MTOCIETYIOIUM.

[lepexonpl MoryT ObITh peduiekcUBHBIMUA. OOBEKT MOXKET MEpPEHTH B TO K€ COCTOSHUE, B
KOTOPOM OH B HACTOSIIIUA MOMEHT HaxoauTcs. PediekcuBHBIC Mepexopl M300pakaloT B BHIE
CTpPEJIKY, HAUMHAIOILIEICS U 3aBepIIAIOIIeiics Ha OJTHOM U TOM K€ COCTOSIHHH.

Y mepexoma CymIeCTBYeT HECKONbKO crenudpukanuid. OHU  BKIIOYAIOT COOBITHS,
apryMeHTBI, OTPaKJAIOLUE YCIIOBUS, NIEHCTBUS M IOCHLJIAeMbI€ COOBITHUS.

CoObITus

CobpbiTHE (event) — 3TO TO, YTO BBI3BIBAET NIEPEXO]I U3 OJHOTO COCTOSIHUS B ipyroe. CoObITHE
pa3MenIaroT Ha JuarpaMMe BAOJb JIMHUHU TIepexoia.

Ha nuarpamme i oToOpaskeHust COOBITHS MOKHO HCIIOIB30BaTh KaK UMS ONEpaliy, TaKk |
00bIYHYyI0 (pasy.

BonbmMHCTBO MEepexo0B MOKHBI UMETh COOBITHS, TaK KaKk UMEHHO OHH, MPEXKIE BCETo,
3aCTaBIISAIOT TIEPEXO0JI OCYIIECTBUTHCA. TeM He MeHee, ObIBAIOT M aBTOMATHYECKHE MEPEXOJIbl, HE
umerome coOsiTuid. [Ipy 3TOM 00BEKT cam mepeMeniaeTcs U3 OJHOTO COCTOSHUS B JAPYroe CO
CKOPOCTBIO, ITO3BOJISIFOIICH OCYIIECTBUTHCS BXOMHBIM JICHCTBUSAM, IESATCIBHOCTH W BBIXOJHBIM
EHUCTBUSIM.

Orpaxjarolue yciaoBUs

Orpaxnatomue ycinoBus (guard conditions) onpeaensoT, KOTa Mepexoa MOXKeT, a Korjaa He
MOJKET OCYIIECTBUTHLCSA. B MPOTHBHOM CiTydae Mepexo/1 He OCYIIEeCTBUTCS.

Orpaxnaronue yclioBusi U300pakaloT HA JUarpaMMe BJOJb JIMHUU EPEX0a MOcie HMEHH
COOBITHS, 3aKJTF0YAst UX B KBaJpaTHbIE CKOOKH.

Orpaxnarolnue ycioBUs 3a/aBaTh HeoOs3arenbHO. OJHAKO €CNU CYIIECTBYET HECKOJBKO
ABTOMATHYECKUX TIEPEXOJIOB U3 COCTOSHHUS, HEOOXOJMMO ONPEACIUTh JUIS HUX B3aUMHO
UCKJTIOYAIOIINE OTPa)IA0IIKe YCIOBUSI. JTO MOMOXKET YUTATEII0 TUarpaMMbl MOHATh, KaKOH MyTh
nepexojia OyeT aBTOMaTHYECKA BEIOpaH.

JeiicTBue

HleiictBueM (action), Kak yXe€ TOBOPWJIOCH, SBISIETCS HENpPEephIBAEMOE IMOBEJIEHUE,
OCYIIECTBIISIOIIEECS KaK 4acTh Mepexoja. BXoaHble W BBIXOJIHBIE JCWCTBUS MOKA3bIBAIOT BHYTPU
COCTOSTHUH, TTOCKOJIbKY OHH OTIPECIISIOT, YTO POUCXOINT, KOTAa OOBEKT BXOJUT HMITU BBIXOJHUT U3
Hero. bombInyto yacTe AeCTBUIA, OAHAKO, W300pa)KalOT BIOJb JIMHUU TEPexo/a, TaK KaKk OHU He
JIOJKHBI OCYIIECTBIISITHCS TIPY BXO/IE MJIM BBIXOJIE U3 COCTOSHUS.

JleiicTBHE pUCYIOT B0 JIMHUU MIEPEX0/ia IOCTIE UMEHU COOBITHS, EMY MIPEIIIeCTBYET Kocast
yepra.

CoObITHE WM JIeWiCTBUE MOTYT OBITh MOBEACHUEM BHYTPH OOBEKTa, a MOTYT MPEJCTABIATH
co0oif cooOIIeHNe, TMOChUTaeMOe IPyroMy OO0BeKTy. Eciii coObITHE WM JEUCTBHE MOCHUIACTCS
IpyroMy oOBEKTy, Mepel HUM Ha Juarpamme MOMEMIAI0T 3HaK « ™ ».



Puc. 17. [Ipumep nuarpaMmbl COCTOSIHHUI

JluarpaMMbl COCTOSSHUM HE HAJ0 CO3/1aBaTh JUIsl KaXXJOro Kjacca, OHHU IMPUMEHSIOTCA
TOJNBKO B CIOXKHBIX clydasx. Eciam 00BeKT Kiacca MOXKET CYIIECTBOBATh B HECKOJIBKUX
COCTOSHUSIX U B K&XKJOM U3 HHUX BeAeT cels Mo-pa3HoMYy, AJIsl HErO MOXET MOTpeOoBaThCs Takas
auarpamma.

JlnarpaMmMbl pazMeleHus

Huarpamma paszmenienus (deployment diagram) orpakaeT pu3udecKkie B3auMOCBSI3U MEXKTY
MIPOrpaMMHBIMU M aINApAaTHBIMU KOMIIOHEHTaMH cucTeMbl. OHa SIBJISETCS XOPOLIMM CpPEICTBOM
Ui TOro, YTOOBI IIOKa3aTh MapUIPyThl TE€pPEMEIIeHHs OOBEKTOB M KOMIIOHEHTOB B
pacIpeneneHHON CUCTEME.

Kaxnprit  y3en Ha pauarpamMme pasMelnieHusi NPEACTaBlIsIeT COO0W HEKOTOPBIM THIT
BBIUMCIUTENFHOTO YCTPOWCTBA — B OOJBIIMHCTBE CIIy4aeB, 4acTh ammapaTyphl. JTa ammaparypa
MOET OBITh TPOCTHIM YCTPOMCTBOM HIIM JJATYMKOM, & MOXKET OBITh U MIHH(DpEeHMOM.

Jlnarpamma pa3MenieHus MOKa3bIBaeT (PU3NUecKoe pacroioKeHNEe CETH M MECTOHAX 0XKICHUE
B HEW pPA3JIMYHBIX KOMIIOHEHTOB.

Banking Database
Server
Oracle Server
< A==
-
Regional
ATM Server .
Printer
ATMServer.exe
<<Private Network>>
S e e

=

Puc. 19. Ilpumep nuarpammsl pasMeIIeHUs
JlnarpaMMa  pa3MEIIEHHs]  HCIONB3YETCS  MEHEIKEPOM  MPOEKTA, IOJb30BATEISIMH,
ApPXUTEKTOPOM CHCTEMbl M SKCIUTyaTallMOHHBIM MEPCOHAJIOM, YTOOBI  MOHATH  (pu3Hueckoe
pa3sMeIICHUE CUCTEMBI M PACIIOJNIOKCHHUE €€ OTICNIBHBIX MTOJCUCTEM.



JlnarpaMMbl KOMIIOHEHTOB

JluarpaMmMbl KOMIIOHEHTOB ITOKa3bIBAaIOT, KaK BBINIAJUT MOJIENb HA (U3MUYECKOM YpPOBHE.
Ha Hux m300pakeHbl KOMIOHEHTHI MPOrpPaMMHOTO 00ECIeUeHUs U CBSA3U MEeXIy HUMHU. [Ipu s3Tom
Ha TaKOM JuarpaMMme BbIIEISIOT JiBa TUIIA KOMIIOHEHTOB: UCIIOJHSAEMbIC KOMIIOHEHTHI U OMOIMOTEKH
KOJa.

Kaxnplil kimacc Mojenu (MM MOJACUCTEMA) MpeoOpa3yeTcsi B KOMIOHEHT UCXOAHOTO KOJa.
[Tocne co3manusi OHU cpa3dy JO0aBIAIOTCA K JHarpaMMe KOMIIOHEHTOB. MEXIy OTIEIbHBIMU
KOMIIOHEHTaMH M300pa)atoT 3aBUCUMOCTH, COOTBETCTBYIOIME  3aBUCHUMOCTSM  Ha  JTale
KOMITWJIALIMA WJIM BBIIIOJIHEHUS IPOrPaMMBI.

Puc. 18. Tlpumep nuarpamMmmbl KOMIIOHEHTOB

JlnarpaMMbl KOMIIOHEHTOB IPUMEHSIOTCS TEMU YYaCTHUKAMH NPOEKTa, KTO OTBEYAET 3a
KOMITHJISIIIEO CUCTEMBI. V3 Hee BUTHO, B KAKOM MOPSIIKE HA/I0 KOMITMJIMPOBAaTh KOMIIOHEHTHI, a
TaKkXe KakHhe MCIIOJHSAEMble KOMIIOHEHTHI OyayT co3faHbl cuctemoil. Ha Takoit nuarpamme
MOKa3aHO COOTBETCTBHE KJIACCOB PEATM30BAHHBIM KOMITOHeHTaM. OHa HyXHa TaM, TJie
HAYMHAETCs TeHepalus KoJa.

OO0benuHeHne uarpaMM KOMIIOHEHTOB U pa3BepThIBaHUS

B HekoTOphIX ciiyyasx JOMycKaeTcs pa3MellaTh JuarpaMMy KOMIIOHEHTOB Ha JluarpaMMe
pa3BepThIBaHUA. DTO TO3BOJISIET TIOKA3aTh KaKWe KOMIIOHEHTHI BBITTOJHAIOTCS M Ha KaKUX y3Jax.

[Topsimok BeIONHEHHS PabOTHI

1. W3yunTh npeiaraeMelili TEOPETUIECKUNA MaTepUal.

2. [ToctpoiiTe quarpaMMy BapHaHTOB UCIOJIB30BaHUS JJIsl BBIOpaHHON
MH(OPMaLIMOHHON CUCTEMBI.

3. BoinonHuTe peanusanuo BapuaHTOB HCIOIb30BaHUs B TEPMUHAX
B3aMMOJICUCTBYIOIINX OOBEKTOB M MPEACTABIISIONIYI0 CO00 HaOOp Iuarpamm:

4. Jarpamm KJ1accoB, pealM3yIONINX BapUaHT UCIIOIb30BaHMS;

5. arpaMM B3aUMOJICHCTBUS (IMarpaMM TMOCJIEI0BAaTEIbHOCTH U KOOTIEPaTUBHBIX

I[I/IarpaMM), OTpAXKAOIIUX B3aUMOCHCTBHE 00BEKTOB B IIpOLECCC pCain3dallii BapraHTa
HCITIOJIB30BaHMUA.

6. PaznenuTh Ki1acchl MO MakeTaM UCTIONb3YI0 OJJMH U3 MEXaHU3M pa3OHeHus.

7. [Toctpoiite quarpaMmy COCTOSTHUH /17151 KOHKPETHBIX 00BEKTOB MH(GOPMAITMOHHOMN
CUCTEMBI.

8. [TocTponTh OTYET, BKIHOYAKOLIUI BCE MTOIYYEHHBIE YPOBHHU MOJIETH, ONTUCAHNE

(I)YHKI_II/IOHaJILHLIX 6JIOKOB, IIOTOKOB AAaHHBIX, XpaHI/IHI/IH_I 1 BHCIIIHUX OG’bGKTOB.
Conepxanue oTuera



B oruyere cienyer ykasarh:

Llens paboThI

Beenenue

[TporpaMmMHoO-arinapaTHble CpeACTBa, UCIOJIb3YEMbIE ITPH BBITOJHEHUU PaOOTHI.
OCHOBHYIO 4acTh (OMHCAaHUE CaMOi PabOThI)

3akmroueHue (BbIBOJIBI)

Cnucok ucnoap3yeMoun JIuTepaTyphl

S

KonTposabHbie Bonpochl

1. Ilpennoxkute, KTO ObI MOT Yy4acTBOBaTh B (POPMHUPOBAHUU TPEOOBAHUI JUIsl KOJICAIKCKOM
CUCTEMBI PETUCTpaliu CTyNeHTOB. OOBSICHHTE, TOYEMYy IOYTH HEU30eXKHO, YTO TpPeOOBaHUSA,
c(hOpMyYIHPOBAHHBIE PA3HBIMU JIMLAMH, OYAYT IPOTUBOPEUHBEI.

2. PaszpalbatpiBaercs cucrema [1O ans aBromaru3anuu OMOIMOTEYHOrO KaTtayora. JTa
cucreMa OyzeT colepxaTb HH(POPMALIMIO OTHOCUTENIBHO BCEX KHUT B OMOIMOTEKe U OyJeT Mnosie3Ha
OuOIMOTEeYHOMY ITepCcoHaITy, a0OHEeHTaM 1 unTatessiM. CucreMa JJ0JKHA UMETh CPEICTBA TPOCMOTPa
KaTaJjlora, CpeicTBa CO3/aHus 3allpOCOB M CPE/ICTBA, O3BOJISIOIIME OJIb30BATENSIM PE3epPBUPOBATH
KHHUTHU, HAXOJAIIIHUECA B I[aHHBIfI MOMCHT Ha pyKax. OHpC[[GJ'II/ITC OCHOBHBIC OITOPHBIC TOYKH 3PCHUA,
KOTOpble HEOOXOAMMO Y4YeCTb B CHEUM(UKALUU CHUCTEMbI, U MOKAXKHUTE MX B3aUMOOTHOILEHMS,
HCIIOJIB3YS JUarpaMmy UepapXuu TOYEK 3peHuUs.

3. Jlns Tpex ToYeK 3peHusi, ONpeAeICHHbIX B CUCTEME OMOIMOTEYHOI0 KaTajlora, yKaxure
CCPBUCBI M COOTBCTCTBYIOIIHMEC OAHHLIC, KOTOPLIC 00€eCIIeYnBalOTCsl dTUMH TOYKaAMH 3pC€HUd, U
COOBITHS, KOTOPBIE YIPABISIOT 3TUMU CEPBUCAMH.

4.  Kro momkeH mpoBoauTh 0030p Tpeboanuii? Hapucyiite moaens mpoiecca 00630pa
TpeOOBaHUIA.

1. Bama komnanus uCHoib3yeT CTaHJAPTHBIN METOJ aHanu3a TpedboBaHuil. B mpouecce
paboThl Bbl OOHAPY)XWJIHM, YTO ITOT METOJ HE YUYMTBHIBAECT COLMAlbHbIE (PAKTOPHI, BaXKHbIE IS
CHUCTEMBI, KOTOPYIO Bbl aHAIM3UpyeTe. Bamr pyKkoBOAMTENb Jal BaM SICHO MOHATh, KAKOMY METOLY
aHaJu3a HY>KHO cieioBaTb. OOCyuTe, 4TO BB IOJKHBI I€1aTh B TAKON CUTYyallUH.
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1. HEJIb ITIPOBEJEHUSA OBCJIEAOBAHUSA

1. mporecce mpeanpoektHoro obciaegoBaHus  3A0  «XXX»
M3y4aloTCsd  OCHOBHBIE  HAMNpaBJICHHUS  MPOU3BOJICTBEHHO-XO03UCTBEHHOU
JIeATEIbHOCTH, opraHu3aiuoHHas cTpykrtypa 3A0 «XXX». Onpenensrorcs
GYHKIUY TOApa3ICICHHA, CYIIECTBYIONHE WH()OPMAIMOHHBIC B3aUMOCBS3H
MEXy MOJpa3ieIeHUsIMHI, BHYTPEHHUN U BHEIIHUN JOKYMEHTOOOOPOT.

Ha ocHoBe ananmuza ykazaHHON HHQOpPMAIMHM ONPEICNAIOTCS TpeOyeMble yUeTHBIE
MoJICUCTeMbI (Hanmpumep, ckiajackoit yuer I'Il), oxBareiBaroine HECKOIBKO MO -pa3IeieHHH,
KOKJI0€ U3 KOTOpPBIX 3aMHTEPECOBAHO B OINEPATUBHOCTU U AKTYaJbHOCTH JaHHBIX.
Pa3zpabatpiBatoTcsi  peKOMEHJAIMM  TI0  YCOBEPLICHCTBOBAHMIO  JIOKyMEHTOOOOpOTa,
UCKJIIOYEHHIO TyOonupoBanus nHpopmanuu. [Ipy npoekTHpoOBaHUM KOMILIEKCHOTO PElIeHUs
WTPII 3aknansiBatoTCs peLICHUs, Pealnu3yOIINe IPUHLIHUIIBI OJHOKPATHOIO BBOJIA.

N3yuaercs  TeKymMii  ypOBEHb  aBTOMAaTU3allMU:  OLPEACIAECTCS  IIEPEYEHb
pa3paboTaHHbBIX MOJCUCTEM, COCTaB aBTOMATU3UPOBAHHBIX PabOUUX MECT U KpPYT pelIaeMbIX
3a/1a4 C LIEJIbI0 OTpeeeHUs PYHKIIMOHAIBHOM MTOJIHOTHI CHCTEMbI M aBTOMATU3aLUU YYETHBIX
bynkuuii. PazpabareiBatoTcs npeayiokeHus 1Mo TpedyeMoMy cOCTaBY Bbl-OpaHHBIX MOJCHCTEM
KUC (KopmnoparuBnas Wudopmanmonnas Cucrema), yTOYHEHHUIO TIepedHs 3ajad,
HOJUIeXKAIUX aBTOMATHU3alUH, U PACIIMPEHHUIO COCTaBa aBTOMAaTU3UPOBaHHBIX pab0o4nX MECT C
EJBI0 TTOTYYCHHUS TOJTHOHM ONepaTUBHON HH(POPMAITUH 110 OyXTaaTepCKOMY, OTIEPATUBHOMY H
YIPaBIECHYECKOMY YYETy NPOM3BOACTBEHHO-XO3IMCTBEHHON neATenbHOCTH 3A0 «XXX»,
oOecnieunBaroIIell MPUHITHE BEPHOTO YIPABICHUYECKOI'O PELIEHUS B PEXKUME PEaNbHOIO
BpPEMEHH.

OmnpenensroTcss UCHOJIb3yeMble MPOrpaMMHOE, HH(DOPMAIIMOHHOE OOCCIICYCHUSI H
o0cCIeTyeTcsi COCTOSIHUE CYIIECTBYIOIIETO KOMITBIOTEPHOTO MMapka ¢ IeIb0 pa3paboTKu
NPEUIOKEHUH 0 BHEIPEHUIO HOBBIX WH(OPMAIIMOHHBIX TEXHOJOTHH, MPEUIOKEHUH 10
MOACPHU3AINH WJIW PACHIUPCHUIO KOMIIBIOTCPHOTI'O IMapKa.

Uccnenyercs ucnonb3dyemas ydeTHas IMOJMTHKA C IEJIBIO ONpENeieHUs Celu(pUKU
Oyxranrepckoro y4deta st 3A0 «XXX».

OcymectBisercs o00ClIeOBaHUE CYIIECTBYIOUIMX OW3HEC-TIPOILIECCOB M OM3HEC
npouenyp. [Ipon3BoauTcs cpaBHUTENBHBIN aHAIN3 TEXHOJIOTUN YIPABICHUS HPEINPUATUEM,
CYIIIECTBYIOIIETO JOKYMEHTOOOOPOTa C TEXHOJOTHSIMH M JOKYMEHTOOOOPOTOM B paMKax
cucremsl 1C: UTPII.

dopmupyeTcs  OpraHM3allMOHHO-(QYHKIIMOHANbHAs  CXeéMa  aBTOMATU3aLUU |
paspabateiBatoTcss TpeboBanus k mnpoektupyemort KHWUC 1C: UTPIL. Ha ocHoBanum
YCTQHOBJICHHBIX YYETHBIX MOJCHCTEM M T'OTOBHOCTU HX JJISi aBTOMaTHU3alMu (HOpMHUPYETCs
no3TanHblii kanenaapHelid wiad BHeapenus KUC 1C: UTPIL.



1. OPI'AHM3AIIMOHHAS CTPYKTYPA 3A0 «XXX»

Ha3znauenne n mH(pOpManMOHHBIE CBs3M mojapasaencHuii. CtpykrypHas cxema 3A0
«XXX» mnpencraBnena B [lpunoxennn 1. [enepanvuviii  Oupekmop  PYKOBOIHT
MIPOU3BOJICTBEHHO-XO35IICTBEHHOH U (DMHAHCOBO-DKOHOMHUYECKOW JesiTenbHOCThI0O 3A0
«XXX», Hecs BCIO IIOJHOTY OTBETCTBEHHOCTH 3a IIOCJIEACTBUS IPUHUMAEMBIX PELICHUH,
(UHAHCOBO-XO3SIMICTBEHHbIE  pe3yabTaThl  jAedarenbHocTH.  OpraHuzyer  paboty U
B3aUMOJICIICTBUE BCEX CTPYKTYpPHBIX IOAPA3JEICHUN, HAIpaBIsIET MX JEATEIbHOCTh Ha
pa3BUTHE U COBEPUICHCTBOBAHUE MPOU3BOJICTBA, MOBbIIIEHNE 3((HEKTUBHOCTH pabOThI, pOCT
00BbEMOB cOBITa MPOAYKIIUU U HA YBETUYCHUE MTPUOBLIHN, Ka4eCTBA U KOHKYPEHTOCITIOCOOHOCTH
MIPOU3BOAUMON NPOAYKIIUH.

Hcnonnumenvhoiii Oupekmop OIpeneNseT TEXHUUYECKYI0 IOJIUTUKY U HalpaBJIeHUsS
TexHuueckoro pasButus 3A0 «XXX», TMyTM pPEKOHCTPYKIMM M  TEXHHYECKOIO
NIEPEBOOPYKEHUS JECHCTBYIOLIEr0 IMPOU3BOJACTBA. B COOTBETCTBUM C YTBEp:KIECHHBIMHU
IUIaHAMU PYKOBOJAMUT DPa3pabOTKOW MEpONpUSTUA IO PEKOHCTPYKIUH U MOJEPHU3ALUU
npeanpusatus. Opranusyer paboTy MO YBEJIMYEHUIO aCCOPTUMEHTA M YIYyYLICHHIO KauyecTBa
MPOAYKIMHM, BHEIPEHHE B IPOU3BOACTBO CPEACTB KOMIUJIEKCHOM MEXaHW3aluuu U
aBTOMaTHU3allMU TEXHOJIOTMUYECKUX IPOIIECCOB.

Kommepueckuii oupexmop OCYIIECTBISIET PYKOBOJCTBO (PHHAHCOBO-XO35SHCTBEHHOM
NEATCNLHOCTRIO  MPEANPHUATHS B 00JIACTH  MaTepHaTbHO-TEXHHUYECKOTO 00CCIeUCHMS,
3aroTOBKM W XPAaHEHUS MaTepUalioB, cObITa MPOAYKLIMU Ha pbIHKE. [IpuHUMaeT Mepsl MO
CBOEBPEMEHHOMY 3aKJIIOUEHHUIO XO35UCTBEHHBIX U (DMHAHCOBBIX JOTOBOPOB C MOCTABIIMKAMHU
MaTepUajoB M MOKYIMATEIsIMH, pealn3aliid TOTOBOW MPOIYKIUHU, PACHIMPEHUIO MPSMBIX U
JUTATEITHHBIX XO3SMCTBCHHBIX CBS3CH, 00CCIICUNBACT BBITIOJIHEHUE JJOTOBOPHBIX 00SI3aTEIIBCTB
10 TIOCTABKaM MPOAYKIIMH, OCYIIECTBIIET BHEIIHEAKOHOMUUYECKYIO JI€ATENbHOCTb.

Texunuyeckuii Ooupexmop o0ecreunBaeT TEXHUYECKYI0 MOJITOTOBKY IPOU3BOJICTBA,
JKCIUTyaTaIio, PEMOHT U MOJEpHHU3aIIUI0 000pyaoBanus. O0ecreunBaeT BRIMOJHEHNE PadoT
M0  TEIJIOCHAOKEHHUIO, BEHTHISALWHU, OOCTYXHBAaHUIO KOMIIPECCOPHBIX  YCTaHOBOK,
CTPOUTEINICTBA.

Hauanonuk  npouzeoocmeéa  OCYIIECTBIAET  PYKOBOJACTBO  IPOM3BOACTBEHHO-
X03sicTBEHHON JesTenbHOCThI0 3AO0 «XXX». PykoBogutr paboToil 1O ONepaTUBHOMY
PEryJIupoOBaHUIO XOJla TPOU3BOJCTBA, OOECIEYEHHIO PUTMUYHOIO BBITYCKA MPOAYKLIUU
TpeOdyemMoro accopTuMeHTa MU KadecTBa. [IpoBoauT paboTy NO BBISBICHHIO U OCBOEHMIO
TEXHUYECKUX HOBILECTB, IEPEIOBOIO OIBITA, CHOCOOCTBYIOUIMX YIYUIIEHHUIO TEXHOJOIHUH,
OpraHu3alyy MPOU3BOJICTBA U POCTY IPOU3BOAUTEIBHOCTH TPYAA.

QuHancosblli Oupexmop MPUBHOCUT B CTPATETUYECKYIO U MOJUTUYECKYIO 1€ATEIbHOCTh
(MHAHCOBBIE ACMEKTHI; BeAET pabOThl B O0JIACTH JAMATHOCTUKH (PMHAHCOBOTO COCTOSIHUSA,
SKOHOMUYECKUX TEHJEHIIUNA, 10 TPAKTOBKE 3aKOHOAATEIbHBIX W (DMHAHCOBBIX AaCIEKTOB
rocperynupoBanusi. OTBeyaeT 3a YNOPABICHHE JIEHEKHBIMU CpPEJICTBAMHU MPEINPUATHUSA,
obecrieueHre CBOEBPEMEHHOTO BBITTOJTHEHHUSI KOMITAHUEH 0053aTeIbCTB.



ObecneunBaer paboTy MO aHANU3y IUIAHOBO-DKOHOMHMYECKOW  JIEATENHOCTH
IIPOM3BOJICTBA M IOATOTOBKE OyXIaJTepCKOW, HAJIOrOBOM, YIPABIEHYECKOW OTYETHOCTH.
Ocy1iecTBiIseT KOHTPOJIb 32 HH(POPMAIIMOHHO-TEXHUYECKUM oTAenoM. Koopauaupyet padoty ¢
0aHKaMU M JIU3UHT-KOMITaHUSIMH.

Ilpouszsoocmeo coctouT U3 Tpex LexoB: Llex nenpHOMosOuHONW mpoaykuuu, lLlex
ChipoaenbHOro npou3BoACcTBa, Llex cymku, Llex MopoxkeHoro.

[lex MOpPOXKEHOrO SIBJISETCS YAAJCHHBIM II€XOM (PacCTOSIHUE ~2 KM), HO SIBIISIETCA
HEOThEMJIEMOMN YaCcThi0O OCHOBHOI'O ITPOM3BO/ICTBA.

[IpueMKOM MOJIOKa 3aHUMAETCsl OTHEN 3aroTOBOK CBIPbS, PYKOBOSAIIUN IJIABHBIM
MPUEMHBIM ITyHKTOM, PACIIOJIOKEHHBI Ha TEPPUTOPHH KOMOHMHATA, U 8 MOJOKOIPUEMHHKOB,
pacrnosiokeHHbIX B [IckoBckoi o6acTH.

Jlaboparopust OCyIIECTBISIET KOHTPOJb KadyecTBa MPUHUMAEMOr0 MOJIOKA H
BBIITYIIEHHOW TOTOBOM MPOAYKIUH.

COBIT TOTOBOW TMpoAyKuuu cocTouT u3 Otaena cObiTa KOMOMHATa M CTPYKTYPHBIX
noapazaenenuii: Toproeeiid JJom «XXX-1», Toproseiit Jom «XXX-2», Toproseiit JJom «XXX-
3.

1. OINMUCAHUE ®YHKINM TIOJIPA3JEJEHUI u
CYHECTBYIOLIEI'O JOKYMEHTOOBOPOTA

1. byxranrepus (IIpunoxenue 2)

2. [TnanoBo-3xoHOoMuueckuii otaen (IIpunoxenue 3)

3. [TpouszBoncto (Ilpunoxenue 4)

4. Otaen cobrta (I[Ipunoxenue 5)

5. Otnen cuabxenus (IIpunoxxenue 6)

6. Otmen goructuku (OIITI-IIM, OIIITI — Ilex MOpOXeHOro)
(ITpunoxenwue 7).

1. IHPUHATASA YYETHASA ITIOJIUTUKA

Hwke packpbITHI KITFOUEBBIC TTOJIOKEHUSI YICTHOU MOJUTHKH, OTMPEIEISIIONIESH BeIeHNE
Oyxrantepckoro ydeta B 3A0 «XXX».

OCHOBHBIMHU 3agadaMu GYXFaHTepCKOFO yucTa SABJIAIOTCA:

1. ¢dbopMHpOBaHUE MOJHOW U TOCTOBEPHON MH(OPMAIIK O XO3IHCTBEHHBIX
rpoleccax 1 pe3yiabTaTax AesITeNbHOCTU MPeIpUsITUS;

2. obecnieueHue KOHTPOJIA HaJm4aus u JABHXCHUA UMyHIECTBa,
HCIIOJIb30BAaHUA MAaTCPUAJIbHBIX, TPYAOBBIX U (bI/IHaHCOBBIX PECYpPCOB;

3. CBOEBPEMEHHOE MPEIyNPEekKICHNE HETATUBHBIX SIBICHUHN B X031 CTBEHHO-
(hMHAHCOBOM JEATEITHHOCTH.



CornacHo y4eTHOH NMOMUTHKE MPEINPHSITUS, OyXTaNTepCKH YIeT UMYIIECTBA, 00s13aTEIbCTB U
XO3sHMCTBEHHBIX OIEpaIMii BEIETCS Ha OCHOBE HATYPAJIbHBIX H3MEpHUTENEH B JECHEKHOM
BBIPQKCHUM TYyTE€M CIUIONIHOTO, HEMPEPBIBHOTO, JIOKYMEHTAJbHOTO W B3aUMOCBS3aHHOTO
B3aUMO/ECICTBHUA.

JlomkeH obecrieynBaTbCs KOHTPOJIb M OTPAKEHME Ha CYETaX BCEX XO3AHCTBEHHBIX
olepanui, MpeACTaBIeHUE ONEPAaTHBHON M Pe3yNbTaTUBHON MH(POpPMALKUU B YCTAaHOBJICHHBIC
CPOKH.

®dakT cBepIeHUS X03IUCTBEHHOM onepaliii GUKCUPYETCs IIEPBUYHBIMU JOKYMEHTAMH,
KOTOpbIE U SIBISIOTCS OCHOBAaHWEM JIIsl 3allUCH B PETUCTpax OyXraJTepcKoro ydera.
Byxranrepckuii y4eTr BeaeTcs IO KypHaJIbHO-OpAepHOW (%/0) (opmMe C MOoCIeayHOIIIM
3arnojHeHneM [ J1aBHOM KHUTH.

1. OIMUCAHUE TEKYHIEI'O YPOBHA ABTOMATU3ALIUN

Hauano pa6ot o aBromaTu3anmu y4eTHbIX GyHKIuid B 3A0 «XXX» orHOocHuTcs K 1993
roay. Ha naHHb1ii MOMEHT (QyHKIMOHHMpYET aBTOMAaTH3UpPOBaHHAsl CUCTEMA, TOCTPOEHHAs Kak
COBOKYITHOCTh aBTOMATHU3UPOBAaHHBIX padbounx mecT (APM), kax10e U3 KOTOPBIX UMEET CBOIO
YETKO BBIPQKEHHYIO (DYHKIIMOHAJIBHYIO CIIELUATU3alUI0 U 00eCIeunBaeT pelleHue 3a1ad 1o
OTICNBHBIM y4acTKaM ydera. [Ipum 3TOM aBTOMAaTH3MpOBAHHOE pabdoOYee MECTO OTIEIBHOTO
ydacTKa y4yeTa peaJld30BaHO Ha OJHOM WJIM HECKOJbKMX KOMIIBIOTEpaxX, HE CBS3aHHBIX
¢usnveckn Mexay coOod, HO paboTaroImuX Ha OAHON WH(pOpMAIMOHHON 0ase, KoTopas
HOJIEP>)KUBAETCSI Ha BCEX KOMIIBIOTEpax JaHHOro paboyero mecra. OOMeH uHpopMmaruen
MEX1Yy KOMIBIOTEPAMHU aBTOMATU3UPOBAHHOTO paboO4yero MecTta OCYILIECTBISETCS 4Yepes3
auckery. OOMeH uHpopMmanued Mexay otriaenbHbiMH APMamu He NpOU3BOAMUTCS HU3-3a
OTCYTCTBUSI €IWHOW WH(MOPMAIMOHHOM O0a3bl M €IUHOW CHUCTEMBbI KilacCUpUKAIUU |
KOAMPOBaHUS HH(POpPMAIMM, YTO 3HAUUTEIBHO CHUXKAET ONEPAaTHUBHOCTb MOJYYEHUs
o0obmrarorieit nHbopMaIiu.
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