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1. KOHCHEKT JIEKIIUH

1.1 Jlexmus Ne 1 (2 gaca).

Tema: «BBenenue B mpoeKTUPOBAHKIE, OCHOBHBIEC TOHATHUS TIPOSKTUPOBAHUS»
1.1.1 BonpochI jJeKIuM:

1. OObeKT NpOEKTUPOBAHUS.

2. Ilpouecc npoeKTUpOBaHUSI.

1.1.2 KpaTkoe coaep:kaHue BONPOCOB:

1. OObeKT npoeKTUPOBAHUS.

Pasznuunbie BUABI MPOEKTUPOBAHMS OPUEHTHPOBAaHBI HAa CO3JaHUE M IPeoOpa3oBaHHE
pa3HBIX OOBEKTOB W TPeAMETOB. OObeKkm npoeKmupo8anus — 3TO Cpela WA TPOIEecC, B
KOHTEKCTE KOTOPBIX HaXOMUTCS Mpeamer. [Ipeomem npoekmuposanuss — 3TO TPEATIOIaraeMblii
IPOAYKT, 00pa3 KOTOPOrO MEPBOHAYAIBLHO IPEICTABIEH B MPOEKTE. DTO TO, CO3JAHHUIO YEro
MOCBSAIICHA TPOEKTHASI IEATEILHOCTh. OOBEKT U MPEAMET MPOSKTUPOBAHKS COOTHOCSATCS MY
co0oii kak oOIiee u YacTHOE.

2. Ilpomuecc mMpoOEeKTUPOBAHUSI.

IIpoekTHpoBaHHE—3TO KOMIUIEKC pabOT € LEJIbI0 MOJYYEHHUs OMHCAHUN HOBOIO HIIU
MOJICPHU3HUPYEMOTO TEXHHYECKOTO 00BEKTa, JOCTATOUYHBIX JJISl PEATH3AMU WM U3TOTOBICHUS
00BEKTa B 3aJJaHHBIX YCIOBUAX. OObEKTaMU MPOSKTUPOBAHUS MOTYT OBITh M3/€1Msl (HalpuMmep,
00pabaTbpIBarOIIMi EHTP, IBUTATENb BHYTPEHHETO cropanus, IBM) mim nporeccsl (Hanpumep,
TEXHOJIOTUYECKUE, BbIUMCIUTENbHBIE). KoMIUleke NpOEKTHBIX paboT BKIOYaeT B cedd
TEOPETUYECKHE U FIKCIIEPUMEHTAIIbHBIE UCCIIEIOBaHMS, pacu€Thl, KOHCTPYHUPOBAHUE.

IIpoekTupoBaHue, OCYLIECTBIIEMOE YEIOBEKOM IpU B3auMozeWctsun ¢ OBM,
Ha3bIBAIOT agmomamuzuposanrvim. CTENIeHb aBTOMAaTH3allMd MOXET OBbITh pa3IMyHOM U
OLIGHUBAETCS JI0JIeH S MPOEKTHBIX padoT, BBIMONHSAEMbIX Ha OBM 0e3 ydacTus denoBeka.
[Tpu s=0 nmpoeKkTHpoBaHUE HA3BIBAIOT HEABMOMAMUIUPOBAHHBIM, TIPU S=1—asmomamuueckum.

ABTOMaTH3MPOBAaHHOE MPOEKTHpOBaHME ocymecTsiasiercss B pamkax CAIIP. B
coorBerctBuM ¢ ['OCTom cucmema — asmomamuzupoeanno2o  NPoOeKmMupo8aHuUs—>TO
OpPraHM3allMOHHO-TEXHUYECKAass CUCTEMA, COCTOSIAs M3 KOMIUIEKCAa CpPEICTB aBTOMAaTH3alluU
npoextupoBanus (All), B3auMoACHCTBYIOIIETO ¢ TOIpa3IeICHUIMU POSKTHONW OpTaHU3allnu, U
BBITOJIHSAIONIAs] aBTOMAaTU3UPOBAHHOE IIPOEKTUPOBAHUE.

[IpoekTupoBaHue nenuTcs Ha CTaAWM, dTambl M Tnpouenypsl. Ilpu mpoexkTupoBaHuu
CJIO’KHBIX 0OBEKTOB BBLACISAIOT CTAANU

- Hay4HO-HccrenoBarenbekux padot (HUP)

- OMBITHO-KOHCTPYKTOpCKHX padot (OKP)

- TEXHUYECKOT0 IIPOEeKTa

- pabouero npoekra

- HCTIBITAHUN OMBITHOTO 00pasIa.

Craguto HUP Bo MHOTHUX CIy4asiX MO>KHO pa3/IeJIUTh HAa CTaAUU

- TPEINpPOEKTHBIX UCCIEOBAaHUM

- TEXHUYECKOTO 3a/laHus

- TEXHHUYECKOTO MPEIIOKEHUS.

Ha »>Tux cramusx mocieAoBaTeNbHO M3YYalOTCs MOTPEOHOCTH B TMOJYYEHUH HOBBIX
U3Jenuil ¢ 3aJaHHBIM LEJIEBBIM Ha3HA4YE€HUEM, UCCIEeAyroTcs (u3nueckue, NHPOPMALUOHHBIE,
KOHCTPYKTUBHBIE M TEXHOJIOTMUECKHE NMPUHIMIBI TOCTPOCHUs u3aenuid. Jlamee uccienyroTcs
BO3MO)KHOCTH pEaIM3alMd JTUX [PHUHLUIIOB, IPOTHO3UPYIOTCA BO3MOXKHBIC 3HAYCHMS



XapaKTepUCTUK M TapaMeTpoB OOBEKTOB. Pesyiomamom HUP saensemcs ¢hopmyruposxa
mexnuyecko2o 3aoanus (13) Ha pazpabomiky H08020 0OvbeKma.

Ha cragum OKP pazpabarbiBaeTCsi 3CKM3HBIM IPOEKT  M3AENIUs, IPOBEPSIOTCA,
KOHKPETH3UPYIOTCS M KOPPEKTUPYIOTCSI MPHUHIIMIIBI U MOJIOKEHHUS, YCTAaHOBIICHHBIE Ha CTaJHUU
HUP.

Ha craguu mexunuueckoco npoexma nNpuHUMAIOTCS MOAPOOHBIE TEXHUUECKUE PEUICHUS U
popa0aThIBatOTCs BCE YACTH MPOEKTA.

Ha craguu paboueco npoexma co3naercs TONHBIA  KOMIUIEKT KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOHN TOKYMEHTALUH, JOCTATOUYHBIN JJI1 H3TOTOBJICHUS O0BEKTA.

Ha  cramuu ucnwimanuii oneimnoco  obpasya (unmu  npoOHON  mapTuM  1pH
KpPYIHOCEPUHHOM IIPOM3BOJICTBE) MOJIYUYAIOT PE3YJIbTAThl, MO3BOJISIOLIME BBIIBUTH BO3MOXKHbBIE
OIMOKK M HeJOopabOTKHM MpPOEKTa, NMPUHUMAIOTCS MEphl K HUX YCTPAHEHHUIO, IOCIE Yero
JOKYMEHTalusl IMepeAacTcs Ha IPEANpUsATUs, BbIACIEHHBbIE /I CEPUHHOrO IPOU3BOJICTBA
U3EINI.

[IpoekTupoBaHue pa3ienseTcsl Takke Ha dTanbl. Mcrnonb3yloTes Ipu 3TOM CIEIyIOIINe
nousitus. [lpoekmnoe peuieHue—onvcaHue OOBEKTa WM €ro COCTaBHOM 4YacTH, JOCTaTOYHOE
JUISL PAaCCMOTPEHUSI U IPUHATUS 3aKJIFOUEHUS 00 OKOHYAHMM MPOEKTUPOBAHUS WM IYTSIX €ro
npojoikenus. [Ipoexmmuast npoyedypa—H1acTb MPOEKTUPOBAHMUS, 3aKaH4YHMBAIOIIASACS
MOJIyUEHUEM IIPOEKTHOTo peuieHus. l[lpuMepamMu MNPOEKTHBIX NPOLEAYp CIyKaT CHUHTE3
(GyHKIIMOHAIBHOW CXEMBl YCTPONCTBA, ONTHMHU3AIM TapaMeTpoB (PYHKIMOHAIBHOTO Y374,
TpacCUpOBKa MEKCOEIMHEHUN Ha NEeYaTHOM Iuiare W T. 1. Oman npoeKmupo8aHus —3ITo
YCIIOBHO BBIJIEJICHHAs] YacTh MPOCKTUPOBAHUSA, CBOZSAIIAACA K BBIIOJHEHUIO OJIHOM WU
HECKOJIbKUX IPOEKTHbIX Hpoueayp, OOBEAMHEHHBIX IO MPHU3HAKYy IPUHAAIEKHOCTH
MOJIyYa€MBIX MPOEKTHBIX PEUICHHH K OJHOMY HEpapXHM4eCKOMYy YpPOBHIO U (WMJIM) acleKTy
OIIMCaHUM.

Ha mro6oii craguu uiaM 3Tane NpOEKTHPOBAHHS MOXKHO BBISIBUTH OIIMOOYHOCTH WIIH
HEONTHMAJbHOCTh paHee TMPUHATHIX pPEIIeHUH U, CJeJ0BaTeIbHO, HEOOXOAUMOCTh WIIU
nenecooOpa3HocTh UX nepecMorpa. [1og00HbIE BO3BpaThl XapaKTEpHBI sl MPOSKTUPOBAHUS U
00yCIIOBIMBAIOT €r0 umepayuonHulil xapakmep. Moxer ObITh TaKXe BbISIBJIEHa HEOOXOIUMOCTh
KOPPEKTUPOBKHU T3. BBomsT  moHATus npoyedyp 8HewHe20 u BHYMPEHHe20
npoexmuposanus. K BHEIIHEMY MPOEKTHUPOBAHUIO OTHOCAT MIpPOLEAYpbl (OPMHUPOBAHUS WU
KOPPEKTUPOBKM TEXHHUYECKOIO 3aJaHus, a K BHYTPEHHEMY—IIpOLIEAyphl pealn3aluu
chopmupoBanHoro T3. Torma MOXHO cCKa3aTb, YTO TPOMCXOJIUT YEpEIOBaHUE IPOLETYP
BHEIIIHETO U BHYTPEHHEro MPOEKTHPOBAHHUS, YTO OCOOEHHO XapaKTepHO JUIsl paHHUX CTaaui
(H1P, OKP). Ilpu sToM paznuyaroT HUCXOJsllee (CBEpXy BHU3) U BOCXojsiiee (CHU3Y BBEPX)
npoektupoBanue. llpu Hucxooawem npoexmupoganuu 3aadyu  BBICOKUX  HEPAPXUUYECKHUX
YpOBHEH pelaloTcs MpexJe, YeM 3aJadd  Oojee HHU3KUX HEepapXUUYECKUX YPOBHEH.
[Tpu socxooswem npoexmuposanuuy OCIEAOBATENLHOCT IPOTUBONONOKHAS. DYHKIIMOHAIEHOE
MPOEKTUPOBAHUE CJIOXHBIX CHCTEM 4allle BCEro SBIISETCS HUCXOISAIMIMM, KOHCTPYKTOPCKOE
IIPOEKTHPOBAHUE—BOCXOJAIINM.

1.2 Jlekuus Ne 2 (2 gyaca).
Tema: «BBenenue B mpOEKTUPOBAHUE, OCHOBHBIE ITOHSATHS TPOCKTUPOBAHUS
1.2.1 Bonpocsl Jekuum:
1. ®opmanbHas IOTHKA.
2. Tlpomecc 0Opa3oBaHMS MOHATHSI.
3. JImanexktuyeckas JIOTHKA.
4. CopnepkaTeIbHO-TeHETHYECKAs! JIOTHKA.
1.2.2 Kparkoe coaep:kaHue BOIPOCOB:

1. ®opmanbHas JTOTHKA.



dopmajbHas JIOTMKA — KOHCTPYUPOBAHUE u UCCIIeI0BAHUE MpaBUI
peoOpa3oBaHus BHICKA3bIBAHUM, COXPAHSIONIMX UX UCTUHHOCTHOE 3HaueHUe 0€30THOCUTEIHHO
K COJEP)KaHHUIO BXOJAIIMX B ATH BBICKa3bIBaHMs NMOHATHH. DopmanbHas JOruKa, B OTIMYUE
oT He(hopMabHOM, OpraHu3oBaHa Kak ¢opMaibHas cUCTeMa, 00JaJaolias BbICOKUM YPOBHEM
a0CTpakuu M YE€TKO OMNpEeAeTEHHBIMU METOJAaMH, IpaBUJIaMU U saxonamu . dopmanbpHas
JIOTMKAa KaK HayKa 3aHHMAaeTCsl BBIBOJIOM HOBOTIO 3HAHUS HA OCHOBE paHEe H3BECTHOro 0e3
oOpamieHusi B KaXJIOM KOHKPETHOM Cjlydae K OIBITYy, a MPUMEHEHHEM 3aKOHOB U IPaBUII
MbllUieHus. HavanbHOW cTymeHbto (OpManbHOM JIOTMKHM MOXHO CUMTaTh TPAIUIMOHHYIO
JOTUKY, a MaTeéMaTU4YECKyK JIOTUKY — €€ CHEAyIOWEld CTYNEHbIO, HCIOIb3YIOIIEH
MaTeMaTU4eCKUE METO/Ibl, CAMBOJIMYECKHH anmnapar U JOTMYECKUE UCUUCITICHUS

2. Tlponecc oOpa3oBaHMsI IOHSTHS.

[Ipocreiitield kareropueil (GopManbHOW JIOTMKH SIBIISCTCS IOHATHE - OHO uxcupyem
Mmoicny 0 npeomeme. OOBIMHO MOHATHE OIpEeNseTcs yepe3 0ojiee MHUPOKOE MOHSTUE MyTeM
n00aBJICHUS K POJIOBOMY MTPHU3HAKY BHIOBOTO PA3IUUHAL.

Jlis 4dernoBeKka, 3aHMMAIOLIETOCs HayYHBIMHM H3bICKAHHUSAMH, IOCTOSHHO HEOOXOIMMO
nojy4yaTth HOBYIO HH(popMamnuro. s 3TOro y4YeHbI YMTaeT MHOXKECTBO JIUTEPATyphl II0
n30paHHOMY NpeAMETy, BeleT HabOitojeHue, JenaeT onbIThl. OJHAKO BCA 3Ta JEATENbHOCTb
Obuta Obl Oecroie3HOH, ecnu Obl HE MPHUBOAMJIA K OOpa30BaHMIO HOBBIX MOHATHH. WHBIMEU
CJIOBaMH, NOJTy4YeHHast MH(OpMaIus B TAKOM CiIydae TaK U ocTanack Obl Wb HHPOpMaLueil, He
00JsieyeHHOM B (OpMY, IPUTOAHYIO JIJIsl 3aKPETUICHHS U TIepeadH.

MMeHHO 1O3TOMY HEOOXOIMMO 3HAaTh O Ipuemax oOpa3oBaHus NoHATUH. Takumun
IIPUEMAaMU SIBIISIIOTCA: a0CTparupoBaHUeE, aHAIN3, CUHTE3, CPABHEHHE U 0000LICHHE.

AGcTparupoBanme — 3TO IpueM 00pa30BaHUS IMOHIATUH, IPU KOTOPOM HEOOXOJUMO
OTBJIEYBbCSI OT PsAJla HECYLIECTBEHHBIX NPHU3HAKOB IPEIMETa, OTPUHYTh MX U OCTaBUTh JIMILb
CYILLIECTBEHHBIE.

B npouiecce abctparupoBaHus 3HAUUTENIBHYIO POJIb UTPAET CPAaBHEHUE.

AHaJIN3 — 3TO MBICJIEHHOE JIpOOJIeHHE MpeIMeTa, Ipoliecca WK SBJICHUS Ha COCTaBHbIE
YaCTH C LEJIBI0 YCTAHOBJICHUS B3aMMOJCHCTBUA 3THX 4YacTE€l M B3aUMOCBS3EM MEXIy HUMH, a
TaKXe BBISIBJIICHUS MPOUCXOISIINX BHYTPU UCCIIEAYEMOT0 00bEKTa MPOLIECCOB.

AHanu3 HeoOXOAUM ISl TOJTYYEHUS OTPAKEHUSI YXKE CYIIECTBYIOLIETO MOHSATHUS.

CuHTe3 — 3T0 MBICTIEHHAsi COOpKa COCTABHBIX YacTel MpeMeTa, sIBICHUS WU Ipoliecca
BOEMHO.

CuHTe3 — 3710 npotecc, 00paTHbIM aHaNN3y, U 0OBIYHO UCIIOIB3YETCs, KOT/1a MOCIeIHUI
YK€ MPOBEJIEH. 3a4acTyl0 MBICIEHHOMY CHHTE3Y IMpPEALIECTBYET, €CIU peub UIET O MpeaAMETE,
npakTudeckas cOOpKa JaHHOTO MpeaMeTa CO CTPOTHMM COONIOJIEHHEM IIOCIIE0BAaTEIbHOCTH
MOCTaHOBKU COCTABHBIX YacTEH.

CuHTe3 nmpuMeHsieTcs Ui CO3/aHHs HOBBIX IOHSATHI Ha OCHOBE YXE CYILIECTBYIOUIMX,
MOJIBEPTHYTBIX CHUHTE3Y, WM BBISBICHHUS HETOUYHOCTEW B TOHATHHU, a TaKXKe BHECEHHS] B ITH
MOHSITHUS U3MEHEHHUH.

CpaBHeHMe — 3TO MBICJIEHHOE YCTAaHOBJIEHHE CXOJICTBA WM Pa3IMYMsl MPEIMETOB IO
CYILECTBEHHBIM WJIM HECYILIECTBEHHBIM ITPU3HAKAM.

O0o0menue — MbICIEHHOE OOBEAMHEHHE TPYIIbl MPEAMETOB B HOBBIM pAl WU
no0aBiieHHE OJHOTO MpeAMeTa B yXe CYIIECTBYIOIIMH Ha OCHOBE MPUCYILIUX ITHM IpeIMeTaM
MIPU3HAKOB.

CpaBHeHue u 0000IIeHHE MO3BOJSAIOT JOCTUYL OOJBIIEH TOYHOCTH B CYXICHMSX,
OTJIEJIUTh OJIHO OT JIPYroro Wiu, Ha00OpOT, OOBEINHUTH HECKOJIBKO MPEAMETOB B OJHY TPYIITY
(knacc). Kak ¢akynbTaTUBHBIM NpPHU3HAK, CIOCOOCTBYIOT JIy4YIEMY YCBOEHHIO HH(pOpMAaLUU
YeJIOBEYECKIUM MO3TOM.

Bce normueckue mpuembl 00pa3oBaHUS MOHATHH MMEIOT BakHeimee 3HadeHue. OHU
CBsI3aHbl MEXy COOOM, UX HEBO3MOKHO IPEACTaBUTh OAMH 0e3 Apyroro. Yacto NpuMeHs0TCs
BMECTE WJIM IPEAIIECTBYIOT OJIUH APYTOMY.
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3. Jlmanextuueckas JIOTHKa.

JuanexkTuyeckasi joruka — ¢uiaocopckuil pasaen Mapkcu3ma. B MIMPOKOM CMBICTTE
IMOHHUMAJIach KaK CHCTEMAaTHYECKH pa3BEPHyTOE H3JIOJKCHHE JHAJICKTUKHI
MBITIICHUS . T AJICKTHYECKOC W3JI0)KEHHUE HAYKU 0 HAyYHO-TEOPETUYECKOM
MBIIUICHUN («IHAJIEKTHKNA KaK JIOTHKH»), KOTOpas TEM CaMbIM SIBJISIETCS W HAy4YHOU TEOpHUEH
MO3HAaHUS OOBEKTUBHOTO MUpa. B y3KOM cMbICiie TOHMMAaNACh KaK JIOTMYECKas JUCLHUILIMHA O
(dbopmax NMpaBUIILHBIX PACCYKICHUM.

[Ipenmer nuanekTHUYECKOM JTIOTUKA — MbIIUIEHUE. [[nanekTuyeckas JOruKa UMena CBOEH
IIEJIbI0 PA3BEPHYTh €ro U300paKEHHE B HEOOXOIUMBIX €r0 MOMEHTaX U IMPUTOM B HE3aBUCAIIEH
HA OT BOJM, HHM OT CO3HAHUS MOCIEAOBATEIBHOCTH, a TAaKXE YTBEPIUTh CBOM CTaTyC Kak
JIOTHYECKOU TUCITUTUIMHEL.

4. CopnepskaTelbHO-TeHEeTHYeCKasl JIOTHKA.

CopepxaTenpHO-TEHETUYECKAsl JIOTMKA - JIOTMKO-3IMCTEMOJIOTHYECKasi KOHLIEMLHS,
KoTopas paspabarpiBasiack B 1950-1960 B MOCKOBCKOM JIOTHYECKOM (B JajgbHEUIEM -
METO/I0JIOTUYECKOM) KPYKKE.

Takas noruka mosaraiach CoAep)KaTeabHOW B MpoTHBOBec (GopmanbHoi. C npyroi
CTOPOHBI, JIOTUYECKasi pa3paboOTKa JWAICKTHKH B COBETCKOW (uiocoduu OIEeHMBANACH elle
Oonee HeraTMBHO W KpUTHYECKU. Bompeku Bcell eBpONENWCKON TpaaulliM, JOTHKa
paccmarpuBajach Kak AMIOUpuUyeckas Hayka. [IpenMerom »sMOMpUYecKUX HCCIEAOBAHUN
OOBSBISUIMCH CIIOCOOBI MBIILICHUS, 3a()MKCUPOBAHHBIE B HAYYHBIX TEKCTaX. TakuM o0pazom,
OCHOBHOHM SMIHPHUEH UCCIETOBaHHUS CTAHOBHIICS TEKCT. Te3uc 00 SMIUPUIHOCTH OBLT BMECTE C
TeM CcrocoOOM MPEOJIOJICHUS CXOJACTUYHOCTU CYIIECTBOBABIIEH JMATNEKTUKU U HOPMATHBHOU
OecconepxaTeIbHOCTH (POPMATBHOM JIOTHKH.

B uenom xonmnenuwms C.-I'.JI., BeiaBunytas IlleapoBuiikum, mpeacTaBisia coOoi
pa3paboOTKy TpeX OCHOBHBIX MOJIOKEHHIHA:

1) B ocHoBe KOHIENIMM JeXala TUMOTe3a O '"ABYX-TUIOCKOCTHOU" CTPYKType
MBIIUICHUS, BKJIFOYAIOMICH IMIOCKOCTh "OOBEKTUBHOTO COJEpKaHUs" W TUIOCKOCTh '"3HAKOBOM
dopmer". dopmanbHas JOTMKa, HauWHas C ApUCTOTENs, CTPOWJIACh HA OCHOBE MPUHIUIA
napanesau3Ma (GopMbl M COJEp’KAaHUS MBILUIEHHS, T.€. Ha OCHOBE IPEANOJIOKEHHS, YTO a)
KKIOMY DJIEMEHTY 3HAKOBOW (DOPMBI SI3BIKOBBIX BBIPAKEHHI COOTBETCTBYET OIpPEIEICHHBIN
CyOCTaHIIMAIBHBIN IIEMEHT COJIEp>KaHus U 0) criocoO CBSI3U AJIEMEHTOB COJIEPYKaHUS B TOUHOCTH
COOTBETCTBYET CIOCOOY CBSI3UM 3JI€MEHTOB 3HaKoBOH (opmbl. Ha ocHOBe 3TOro mpuHuumna B
(dbopManbHON JIOTMKE MPOU3BOAMIACH PEAYKLUS COJEP)KaHUs K IUIOCKOCTH 3HAKOBOW (DOPMBI.
Takoil mpueM orpaHuYHBall pealbHOE COJEP:KaHUE aPUCTOTENEBCKOM JIOTMKH aTpUOyTHBHBIMU
cBoiicTBaMM O0O0BEKTOB. Jlpyrue TUIBI COAEpKaHUS, HE CBOASALIMECS K aTpUOYTUBHBIM
CBOMCTBaM, He MOINIM OBITH B HeW ajekBaTHO mpezcTaBieHbl. B mporuBoBec stomy, C.-I".JIL.
BbIIBUrajia IPUHLMII Hemapaienu3ma (GopMbl U coaepkaHus. Peanusanust 3Toro mpuHIuna
TpeboBajga OMUCHIBATh M M300pakaTh IUIOCKOCTh COJEpXaHUs (ONEepHpOBaHHE C OOBEKTaMM)
OTJIEIbHO OT IUIOCKOCTH 3HAKOBOM (DOpPMBI, a TaKXKE€ OIUCHIBATH MEXAaHU3M CBA3M MEXKIY
conepkanueM u ¢popmoii. Takum 0O6pazom, mpeaMeToM KPUTHKH BhICTymana He "(GopmManbsHOCTD"
KJIACCHMYECKOM JIOTUKH caMa 1o cebe (T.e. ee CTPYKTYPHOCTh M HOPMATHBHOCTH), @ PEAYKIIHS
COJIepKaHUsl MBIIIJICHUS K KOOI "BceoOImuM" 1 "yHUBEPCATIbHBIM " JIOTUUECKUM (popMam.

2) B xauecTBe OCHOBHOTO OOBSICHUTEIHHOIO MPUHLHUIIA 110 OTHOIIEHUIO K MBIIIICHUIO
BBIJIBUTANIaCh Karteropus 'gestenbHocTH". CaMO MBIIUIEHHE PacCMaTpPUBAJIOCh JBOSKO: Kak
(buKCUpOBaHHOE 3HAHWE U KaK JAEATEeIbHOCTh MO ero mnoiydyeHuto. [IpuHuIuN nesTenbHOCTH
TpeOoBaJd paccMaTpuBaTh MBIIJICHHE HE IO COJEPKAHUIO MPEAMETHOTO CO3HaHUs, a
CTPYKTYpPHO-TIPOLIECCYaJIbHO, T.€. UCCIENOBAaTh M ONUCHIBaTh, C OJHONW CTOPOHBI, IPOLEAYPHI U
OTepaly MBILIUICHUS, a C IPYroi - THIIOJIOTHYECKH OOOOLICHHYIO CTPYKTYpY 3HaHuM. Takum
obpazom, konmenmus C.-I.JI. cMmplkasiach ¢ TpOrpaMMON HCCIICIOBAHUS MBIIUICHUS Kak
JNeATEeNbHOCTH.  JIeATeNbHOCTHBIM  MOAXOJ  MO3BOJISZI  COXpPaHUTh  YCTAHOBKY  Ha
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%BA%D1%81%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B0%D0%BB%D0%B5%D0%BA%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D1%84%D0%B8%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9C%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D1%84%D0%B8%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B3%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BF%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BF%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%81%D1%83%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BB%D0%BE%D0%B3%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9C%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D1%84%D0%B8%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%8F_(%D1%84%D0%B8%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B5_(%D1%84%D0%B8%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D0%B8%D1%8F)

COJIepKATEIbHOCTD, N30erast CUX0JIOTU3MA: COJIEpKAHUE CO3HAHMS BHIHOCHIIOCH 32 CKOOKH", a
JIEATEIbHOCTHOE COJEpPKaHUE TPAKTOBAJIOCH ONEpalMOHANIbHO. "BocrnpousBecTu coaep:kaHue
MBILUIEHHUS" O03Ha4yaJlo BOCIPOU3BECTH CXEMY OIEPUPOBAaHUS C OOBEKTAMH, CXEMY HX
conoctaBieHU U T.. COOTBETCTBEHHO 3TOMY OTBEprajgach M TPAKTOBKA MBILUICHUS KAk
"orpaxkenus". OCHOBHOW MBICIIUTEIBHON CBS3BI0 OOBSBIISIIOCH HE OTpaKeHHUE, a "3americHue”
HCXOJHOIO MPAKTHYECKOrO OMEPUPOBAaHUS C OOBEKTaMH 3HAKaMU U ONEPUPOBAHHEM C HUMHU.
MBplinieHre npecTaBIsuIoCh KakK IeATeNbHOCTh B HEPAPXUUECKON CTPYKTYpPE MOCIEA0BATENbHO
HAJCTPAUBAIOLIUXCS APYT HaJ APYIOM IJIOCKOCTEHM 3HAKOBOTO 3aMELIEHUs, Kaxaas U3 KOTOPBIX
3a/1aBajia OIpeIeIICHHbIE CUCTEMbI OIIEPUPOBAHMUSL.

3) O6mas Teopernueckas 3agava C.-I".JI. cocrosia B ToM, 4TOOBI Ha OCHOBE aHAJIM3a
€IMHUYHBIX AMIIMPHYECKU 3aJaHHBIX TEKCTOB MPOAHAJIM3UPOBATh U BOCIPOU3BECTH B (hopMme
"HCTOPUYECKOW TEOPUHU'" MBIIIJIEHHE BOOOIIE, MBIIUICHUE KaK TAKOBOE, KaK OJIMH OPTaHUYECKHUI
npeamet. [Ipy 3ToM MblIUIEHUE U3HAYaIbHO PACCMATPUBAIOCH B CUHTETUYECKOM E€IMHCTBE C
A3BIKOM, KaK SI3bIKOBOE MbIIUICHUE. Pa3fenbHblli aHanu3 MBILUIEHUS U S3blKa MPU3HABAJICS
Hed(pPeKTHBHBIM. | '€HETHUHOCTH HOBOH JIOTUKH OIpEeIsyIach, C OJHONH CTOPOHBI, OPUEHTAITUEH
Ha MCCJEJIOBAHME IPOLECCOB PA3BUTUS MBILUICHHUS, a C JPYrod CTOPOHBI, MCIOJIb30BAaHUEM
METO/1a BOCXOKJEHUS OT a0CTPAKTHOTO K KOHKPETHOMY.

1.3 Jeknus Ne3 (2 yaca).

Tema: «BBeneHue B IpOEKTUPOBAHKUE, OCHOBHBIE TOHATHUS IIPOSKTHPOBAHUS»

1.3.1 Bonpocsl Jeknuu:

1. Jloruueckas cxema NPOEKTUPOBAHMUSL.

2. Jlorn4yeckue OTHOIICHHUS.

3. Omnpenenenue 3aaa4 NPOESKTUPOBAHMUSL.

4. OnpeneneHue JIOTHYECKOH CXEMbl TPOCKTHPOBAHUS  (METOHOJOTMH  TPOEK-
TUPOBAHMS).

5. Pemenue 3a1a4y npoeKTUPOBAHUS.

1.3.2 Kparkoe coaep:kanue BOIPOCOB:

1. Jloruueckas cxema NpOEKTUPOBAHUSI.

ITpoexTrpoBaHue — MPOLECC, MO3BOISIONIUI MPOBECTH HEKYIO TEXHUUYECKYIO MJIEI0 10 €&
WH)KEHEPHOW MoJenu. Pe3ynpTaTom 3TOro mporecca SBISIETCS MPOEKT, KOTOPBIN MpeacTaBiIsieT
u3 cels, Kak MpaBHJIO, TpapUUECKyl0 YacTh (YEPTEKH, CXEMbI) U TOSICHUTEIbHYIO 3allHUCKY
(onucaHue Ha3HauUeHUS U3/enus, QYHKIUN, TEXHUYECKNE XapaKTEPUCTUKH U T.J.).

AJNTrOpUTM TPOEKTUPOBAHHUSI — COBOKYIHOCTb MpPEINHCAHUN, HEOOXOAMMBIX IS
BBIMIOJTHEHUS] MPOEKTUPOBAHMS. AJITOPUTM TMPOEKTUPOBAHUS MOXKET ObITh O0mmM (s
OTIpeNIeIEHHOT0 Kilacca 00BEKTOB) M CHEIHATbHBIM (JUI1 ofHOro oObekTa). [loa BeImomHEHNEM
MPOCKTUPOBAHUA IMTOHUMACTCA HAXOXKACHUC PE3YyiIbTaTa IPOCKTUPOBAHMA.

PesynpTaT NpOEKTHpPOBAaHUS — MPOEKTHOE pelIeHHe (COBOKYIMHOCTh MPOEKTHBIX
pelieHuit), yIoBIETBOPSIONIee 3aJaHHbIM TPEeOOBAHUSIM, HEOOXOAUMOE ISl CO3JaHusl 00beKTa
npoekTHpoBaHus. B 3amaHHble TpeOoBaHMSA JOJDKHBI OBITH BKIIOYEHBI TpeOOBaHUS K (hopme
MNpEaACTaBJICHUA ITPOCKTHOT'O PCIICHUSA.

[IpoekTHOE pelieHHEe — TPOMEXKYTOYHOE WJIM KOHEYHOE ONHCaHHe O0beKTa
NPOCKTHPOBAHUS, HEOOXOAUMOE W JOCTAaTOYHOE JJISi PACCMOTPEHUS W ONpe/eICHUs
JabHEHIIEro HalpaBIeHNs WM OKOHYAHUS IPOEKTUPOBAHMS.

TumoBoe TPOEKTHOE pemIeHne — YyXKe CYHIECTBYIOIIEE IIPOSKTHOE pEIICHHE,
UCTIOJIb3yeMOE TIPU IPOESKTUPOBAHUH.

Llens mporecca MPOEKTUPOBAHUS COCTOUT, HPEXIE BCETO, B TOM, YTOOBI Ha OCHOBE
UCXOHOW MH(OpMAIIHH, [TOJTy4YaeMOi B Mpoliecce MPOSKTUPOBAHUS, pa3paboTaTh TEXHUYECKYIO
JOKYMEHTAILMIO JJIS1 M3TOTOBJICHUS OOBEKTa MPOEKTHpOBaHMS. [IpoeKTHpoBaHWE BKIIIOYACT B
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cebst pazpaboTky Texuudeckoro 3ananus (T3), oTpaxkaromiero norpeOHOCTH, U peanu3anuio T3 B
BUJIC TPOSKTHON JIOKYMEHTAIIHH.

[IpoekTrpoBanue, 1Mo CyIeCTBY, NPEACTABISIET COOON MPOLIECC yIpaBIEHUS ¢ 0OpaTHOM
cBs3bl0. TexHuveckoe 3amanue (GOPMHUPYET BXOJbI, KOTOPHIC CPAaBHHBAIOTCS C pe3yJbTaTaMu
MPOSKTUPOBAHUS, U €CTTM OHHM HE COBIIAAIOT, IIUKJ MPOCKTUPOBAHUS TOBTOPSETCS BHOBB JI0 T€X
1op, MOKa OTKJIOHEHHE OT 33JJaHHBIX TEXHUYECKUX TPEOOBAHUN HE OKAXKETCS B JIOMYCTUMBIX
npezenax.

[IpoekTHast mpoleaypa COOTBETCTBYET YaCTH IPOCKTHOM IOJICUCTEMBI, B PE3yJIbTaTe
BBITIOJTHEHHSI KOTOPOH MPUHUMAETCS HEKOTOpOoe TMpoeKkTHoe pemieHne. OHA COCTOUT W3
AJIEMEHTAPHBIX MPOCKTHBIX OMEpaIH, UMEET TBEPAO YCTAaHOBICHHBIN MOPSIOK UX BBIOJIHEHHS
U HampaBJicHa Ha JOCTHKCHHE JIOKAILHOM IIeTTU B MPOIIeCcCce MPOSKTUPOBAHMS.

[Tom mpoekTHOW oOmepanuel MOHUMAT YCIOBHO BBIICICHHYIO YacTh MPOCKTHON
Opolenypsl WIM 3JIEMEHTapHOE JCWCTBUE, COBEpIIAEMOE KOHCTPYKTOPOM B Ipoliecce
npoekTHpoBaHus. [IpuMepaMu MPOEKTHBIX MPOIEAYP MOTYT CIYXKHTh MPOLEAYPhI pa3paboTKu
KHHEMAaTUICCKOW MM KOMITOHOBOYHOW CXEMBI CTaHKa, TEXHOJIOTHH 00paOOTKH U3ICIHHA U T.II., a
IpUMEPaMH MPOEKTHBIX ONEpalMii — pacdeT MPHUITYCKOB, PEHICHUE KaKOro-JIH0O0 YpaBHECHUS H
T.I1.

2. Jlornyeckue OTHOIIIECHHUS.

Tak kak Bce mpeIMeThl HAXOIATCS BO B3aUMOJICHCTBIH M B3aUMOOOYCIOBICHHOCTH, TO U
MOHSITHSI, OTPAXKAIOIINE JAHHBIC MPEJAMETHI, TAK)KE HAXOMATCS B ONPEACICHHBIX OTHOIICHHUSIX.
KonkpeTHble BUIbI OTHOIICHHH YCTaHABIMBAIOTCS B 3aBUCHMOCTH OT COJEp>KaHus U o0bema
TIOHSITHIA, KOTOPBIC CPABHUBAIOTCSI.

Ecnu monsTHs He uMEIOT OOIIMX MNPHU3HAKOB, NAlEKH APYr OT JApyra Mo CBOE-MYy
COJICP’KaHUIO, TO OHHM HAa3bIBAIOTCSHECPaBHUMBIMH. Hampumep, «cuMmdoHHUYE-CKasi MY3bIKa» H
«KaccallMoHHasl Kaynoba», «IIpoleccyalbHble AaKThl TMPEABAPUTEIBHOTO pacClIeOBaHUA» U
«o011as TeTpaby.

CpaBHUMBIMU Ha3bIBAIOTCS MOHSTHS, OTPAXKAIOIINE HEKOTOpbIE OOIIMe CyIe-CTBEHHbBIE
MPHU3HAKY MPEIMETa WU Kilacca OJHOPOJHBIX MpeaMeToB. Hampumep, «ropucT» U «aJBOKaTy,
«B3ATKA» U «KPAXKay.

B rormueckWx OTHOIICHWSX MOTYT HAaXOJUTHCS TOJIBKO CpaBHUMEBIC TOHATHS. B
3aBUCUMOCTH OT TOTO, KaK COOTHOCSTCS HMX OOBEMBI, MOHITHUS JEJIATCS HAa JIB€ TPYIIIbL:
COBMECTHUMEBIE U HECOBMECTHUMBIE.

CoBMecTHMBIEC - 3TO TaKHe MOHATHS, 0O0BEMBI KOTOPHIX COBMAAAIOT MOJHO-CTHIO HIIU
gacTnuHO.HecoBMeCTHMBIE - 3TO TOHSTHS, O0OBEMBI KOTOPHIX HE COB-TIQJIAI0T HU B OJHOM
AIIEMEHTE, HO KOTOPbIE MOTYT OBITh BKIIOYEHBI YACTHYHO MJIM TOJHOCTHIO B 00BEM 00IIEro s
HUX TOHATHs. Ha mpeacraBieHHONM cXeMe IMo-Ka3aHbl BUIBI COBMECTUMBIX U HECOBMECTHMBIX
MMOHSTHH.

OTHOIIEHUS MEX]Ty TIOHATHAMHU TTPHHSITO WLTIOCTPUPOBATH TIPU IMTOMOITH KPYTroB Ditiepa
(KpyrOBBIX CXEM).

B OoTHOIIEHUSXPAaBHO3HAYHOCTH HAXOJATCS COBMECTHMBIC TOHSTHS, 00BEMBI KOTOPBIX
MOJIHOCTBHIO COBMAAAIOT. B TakMX MOHATHUSAX MBICTUTCS OJMH M TOT K€ MPEIMET WIH KIAacc
OJTHOPOIHBIX MpeaMeToB. OJTHAKO COJIepIKaHUe ITHX MIOHATHH PAa3JIMYHO, TAaK KaK KKI0€ U3 HUX
OTpakaeT TOJILKO OMpPENEICHHYIO0 CTOPOHY (CY-IECTBEHHBIA MPU3HAK) JAHHOTO MpEAMETa UIU
KJ1acca OJHOPOJHBIX MPEAMETOB.

B orHomeHuunepecedeHUs] HaXOASATCS COBMECTHUMBIE TOHS-THS, Y KOTOPBIX OOBEMBI
YaCTHYHO COBIAIAIOT. YaCTHIHO COBIAJIAET M COJACPKAHKUE JAHHBIX MOHATHH.

B OTHOIIEHUUIIOQYUHEHHUS HAXOMITCS COBMECTHMEBIC IIOHATHS, OOBEM OJHO-TO W3
KOTOPBIX TIOJTHOCTBIO BXOJIUT B 00BEM JIPYTOr0, COCTABJISS €0 YacTh.

OO0beM TepBOro TMOHATHS IMHUPE 0O0beMa BTOPOTO MOHS-THS: KPOME KPaKd JIMYHOTO
MMYIIECTBA TPaXJaH B HETO BXOAWT TaKKe Kpaka TOCYJapCTBEHHOIO, KOOIEPaTHBHOTO
UMYIIECTBA.



W3 nByxX MOHATUH, HAXOJAIIMXCS B OTHOLICHUU IOMYMHEHUS, TMOHSATHE C OOJBIIUM
00beMOM  (MOAUYMHSIOIIEE) SIBJISETCS POAOBBIM, WIMPOJOM I10 OTHOLIEHHUIO K MOHATHIO C
MEHBIIUM 00BEMOM (TIOAYMHEHHOMY), a TOCJIEIHEE MO OTHOIIEHHIO K TIEPBOMY Ha3bIBAETCS
BUJIOBBIM, WJIMBUAOM. POROBHAOBBIE OTHOLIE-HUS JIeKAT B OCHOBE JIOTMUECKUX OINEpanui
OTrpaHUYEHUsT W OO0OOLICHUS TOHSATHHA, [eleHUs o0beMa MOHSATHH M HEKOTOPBIX BHUIOB
OIpeIeNIeHusl.

[Tepeiinem K pacCMOTPEHUIO HECOBMECTUMBIX MOHSITHM.

IIpy wtrocTpalMy OTHOUIEHUH MEXAYHECOBMECTUMBIMU IOHATHSMH BO3HH-KAET
noTpeOHOCTh BO BBEACHUHM Oo0Jiee MIMPOKOTO MO O0OBEMY MOHATHS, KOTOPOE BKIIOYAIO ObI
00BbEMbI HECOBMECTUMBIX MTOHSTUH.

B oTHoLIEHNN CONOAYMHEHUS HAXOAATCS J1Ba WM O0Jiee HENEPECEKAIOIMUXCS OHITUH,
NPUHAAISKAIIUX 00LIEMY pPOJI0-BOMY IIOHATHIO.

Cononunnenssle noHsaTust B u C - 310 Buasl ogHOro poja A, y HuUX oOUIMil poaoBoi
HPU3HAK, HO BUAOBbIE IPU3HAKU PA3JIUYHBI.

B OTHOIICHUUIIPOTUBOIIOJIIOKHOCTU HAXOAATCA IIOHATHA, KOTOPBIC ABJIAIOTCA BUAAMU
OIHOT'O U TOTO K€ poJda, U IIpHU 3TOM OJHO M3 HUX COACPIKUT KAaKHUEC-TO NMPU3HAKH, 4 APYTOC 3TU
MMPU3HAKH OTPULACT U 3aMCHACT IIPOTUBOIIOJJIOKHBIMHA NIPpHU-3HAKAMMU.

B OTHOIICHUHUIIPOTUBOPCUYHA HAXOAATCA TaKUC JIBa IIOHA-TUS, KOTOPBIC SABJISAIOTCA
BHUJAaMHM OJJHOI'O U TOI'O XC€ poJa, U MpHu 3TOM OAHO IMOHATHUEC YKA3bIBACT HA HCKOTOPLIC ITPHU3HAKH,
a Ipyroe 5TU MMPpU3HaAKU OTpULACT, HCKIIIOYACT, HC 3aMCHAA UX HUKAKUMU APYTUMU IIPHU3HAKAMU.

3. Omnpenenenue 3aaa4 NPOESKTUPOBAHMUSL.

Ha cranuu npoexkTupoBaHus MPOEKTUPOBILUK JOJKEH MIPOJIENATh CIEIYIONIYI0 padoTy:

1. O6¢cnenoBath NpeAMETHYIO 001aCTh aBTOMATHU3ALINH.

2. Onpenenuth 0OOBEKTHI U MEPEUYEHb UX aTpPUOYTOB, I KaXKJIO0r0 OOBEKTa BBIJIEIUTH
NIEPBUYHBIE KJIFOYU U MIPOBECTH HOPMAIU3ALUIO.

3. YcraHOBUTH Bce CBA3M Mexay oObekTamMu. HauepTuth cxemy NHpoekTa cO BCEMU
00BEKTaMHU U CBS3SIMH.

4. BpipaboTaThb TEXHOJIIOTHIO OOCITY)XMBaHMs, T.€. ONPEAEIUTh MOPAIOK cOopa,
xpaHeHus JaHHbIX B BJl yacToTy M ¢opmarhl BBOJA-BBIBOJA JAHHBIX, MPaBUiIa pabOTHl BCeX
TPYIIII [TOJIb30BATENEH.

5. BbiOpaTh KOMIBIOTEp U MHCTpYMEHTalbHble cpeacTBa (koHKpeTHyro CYBJI) mns
peanu3aluu.

6. IlpoBepuTh KOPPEKTHOCTH MpoekTa. [IpoeKkT NorKeH ajeKkBaTHO, Ha TpedyemMoM
YPOBHE JIETaTbHOCTH, OTOOpakaTh MPEAMETHYIO 001aCTh.

4. OnpeneneHue JIOTMYECKOH  CXEMbl NPOEKTHPOBAaHUS  (METOAOJOTMH  TMPOEK-
TUPOBAHUSA).
MeTonoJ10rus JOru4ecKoOro NpoeKTHPoOBaHUA

Ilonpasznensercs Ha CIEAYIOIUE STAIIbL:

1. TloctpoeHne u TmpoBepKa JIOKAIbHOM JIOTUYECKOM MOAENH s OTHEIbHBIX
IIPEACTABJICHUI KaX0T0 U3 TOJIb30BATEIIEH.

2. Co3znanue u npoBepka riaodanbHON JOTHYECKOH MOIETH JaHHbIX.

Ha nmepBoMm srarie, Ha OCHOBE KOHILIENTYaJIbHOM MOJEIN JAHHBIX CTPOUTCS JIOKAJIbHAS
JIOTUYECKast MOJenb. JJaHHBIN JTall BKIIIOYAET CIAEAYIOIUE MOMEHTHI:

1. JlokanpHas KOHLENTYyaJbHas MOJIENb Peo0pa3yeTcs B JOKAIbHYIO JIOTHYECKYIO.

2.  MHcxoms u3 CTPYKTYpPBHI JIOKAJBbHOW JIOTMYECKOH MOJAETH ONPEACISIOTCS HAOOPHI
OTHOLICHHH.

3. IIpoBepka MozenH ¢ TOMOIIBIO PABUII HOPMATTU3AIIH.



[IpoBepka Mo/IeNM B OTHOIIEHUH TPAH3AKIIMHU MTOJIH30BATEIIS.

Co3anne yTOYHEHHOW MarpaMMbl “‘CYIIHOCTb — CBSI3b .

Ornpenenenne TpeOOBaHUHN OIEPIKKHU LIETOCTHOCTH JTAHHBIX.

OOcyxnenue pa3pabOTaHHON JIOKAJIBHOM JIOTHYECKONM MOJICIH C KOHEYHBIM
I10JIb30BATEJIEM.

No ok

5. Pemienue 3aga4 mpoeKTUPOBAHUSL.

OpnuM u3 myTed NpelCcKa3aHusl MOBEIEHUS MPOEKTUPYEMBIX CHUCTEM SBJISIETCS IYTh
CO3aHMSI MAaTEMAaTUUYECKUX MOJEJEH U MOCIEIYIOIIEro IPOBEACHMS UCCIEJOBAHMS CUCTEM Ha
atux Mozensax. IlocTpoeHne wuiaM NPOEKTHUPOBAHHE CUCTEM, YAOBIETBOPSAIOIIUX 3apaHee
3a/IaHHBIM CBOMCTBAM, MOXHO OCYIIIECTBUTH, KOT/Ia UMEIOTCS YIIPABIISAIOIINE TE€PEMEHHBIE, NPU
MOMOIIN KOTOPBIX MOKHO BJIMATH Ha MIOBEJICHUE MPOCKTUPYEMON CUCTEMBI.

1.4 Jlexkuus Ne 4 (2 yaca).
Tema: «IloHsTHE CUCTEMBI»
1.4.1 Bonpocs! JieKuum:

1. [ToHsATHE CUCTEMHOTO MOJIX0/a U CUCTEMHOI'0 aHaJIM3a.
2. JlokyMeHT. DneKTpoHHbIN JoKyMeHT. MHopMmanroHHas cucrema.
3. NudopManimonHas TeXHOJIOTHS.

1.4.2 Kpartkoe cojep:kaHue BONPOCOB:

1. [ToHsATHE CUCTEMHOTO MOJIX0/a U CUCTEMHOI'0 aHaJIM3a.

OcCHOBHOM 00U MPUHIIUII CHCTEMHOTO MOJIX0/1a 3aKJIF0UAETCsl B pACCMOTPEHUH YacTel
SIBJICHUS WM CJIOXKHOM CHUCTEMBI C YY€TOM MX B3auMozencTBusi. Cucmemuuiii n00Xo0 BKIIOYAET
B ceOsl BBISIBIIGHUE CTPYKTYPBI CUCTEMBI, TUITU3AIMIO CBS3€H, OmNpeaeseHne aTpuOyToOB, aHaIHN3
BIMSIHUSA BHeHIHeW cpefbl. CHCTEMHBIM MOAXO0J paccMaTpUBAOT KaK HAIpaBiIeHHWE HAYyYHOI'O
[MO3HAHUA U COLMAIbHON mmoauTuku. OH saBisgeTcsa 0a30i 11 00o0maomen Tuciuiuimasl «Teo-
pust cucteM» (JIpyroe ucnojb3yeMoe Ha3BaHMe - «CHCTeMHBIH aHanus»).lTeopus cucmem -
JTMCIATUTMHA, B KOTOPOH KOHKPETHU3UPYIOTCS MOJIOKEHUSI CHCTEMHOTO TTO/IX0/1a; OHA MOCBSIIEHA
UCCIICIOBAaHUIO M TPOEKTUPOBAHMIO CIIOXKHBIX SKOHOMHYECKHX, COLMAIbHBIX, TEXHHUYECKUX
CHCTEM, Yallle BCETO CIAabOCTPYKTYpHUPOBAaHHBIX. XapaKTEPHBIMH MPHUMEPAMU TAKUX CUCTEM
SBJISIIOTCSI TIPOU3BOJICTBEHHBIE CUCTEMBbI. [IpH MpPOEKTHPOBAHUM CHCTEM II€NU JOCTUralOTCs B
MHOTOIIATOBBIX MPOIIECCax MPUHSATHS pEIIeHUH. MeTO bl MPUHSITHS PEIIeHUI 9acTO BBIIEISIOT
B CAMOCTOSITENIbHYIO AUCLUIUIMHY, Ha3biBaeMyto «Teopusi IpUHATHS peLIeHU».

B TexHWKe AMCIUIUIMHY, B KOTOPOH MCCIIEAYIOTCS CIOYKHBIE TEXHHUECKUE CUCTEMBI, X
POEKTHUPOBAHUE U KOTOpas aHaJIOTMYHA TEOPHH CHCTEM, qare
HA3bIBAIOT cucmemomexHukou. IIpeqIMeToM CUCTEMOTEXHHMKH SIBISIOTCS, BO-TIEPBBIX, Opra-
HU3aIMs Tpoliecca CO3JaHMsl, MCIOIb30BaHUsA U Pa3BUTHS TEXHHUUYECKUX CHUCTEM, BO-BTOPBIX,
METO/BI ¥ TIPUHIIUITEI UX MPOSKTHPOBAHUS W UCCIENOBaHHS. B CHCTEMOTEXHHKE Ba)KHO YMETh
chopMyIHPOBAThH L€ CUCTEMBbI U OPraHU30BaTh €€ PACCMOTPEHHE C MO3ULUI MOCTaBICHHBIX
nenei. Torma MOXKHO OTOPOCHTH MajO3HaYMMble YacTH MPU  MPOEKTHUPOBAHUM U
MOJICIIMPOBAHUH, IEPEHTH K MOCTAaHOBKE ONTUMHU3AI[MOHHBIX 3314 .

CucteMbl aBTOMATH3UPOBAHHOTO MPOCKTHPOBAHUS WM YIPABICHHUS OTHOCSATCS K UYHUCITY
HanOosiee CIIOKHBIX COBPEMEHHBIX MCKYCCTBEHHBIX CHUCTeM. WX TpoeKTHpoBaHHE U
COIIPOBOKJCHHE HEBO3MOXHBI 0€3 CHUCTeMHOro mnoaxoma. [losToMy wuaen © TIOIOXKEHUS
CHUCTEMOTEXHHMKH BXOJAT COCTaBHOM YAacCTbl0 B JAMCUUIUIMHBI, TOCBSIICHHBIE H3YYEHUIO
COBPEMEHHBIX aBTOMAaTU3UPOBAHHBIX CUCTEM U TEXHOJIOTMH UX IPUMEHEHHS.

WuTepnperanss M KOHKPETH3AlUMs CHCTEMHOTO TMOJXOAa HMEIOT MECTO B pAne
U3BECTHBIX MOJXOAOB C APYTUMM Ha3BaHUSAMH, KOTOPBIE TaKXe MOYKHO paccMaTpuBaTh Kak
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KOMNOHEHTHl CHUCTEMOTEXHHKH. TaKOBBI CTPYKTYpHBIH, OJOYHO-MEpAapXUUECKU, OOBEKTHO-
OPUEHTHUPOBAHHBIN MOAXOIbI.

[Ipu cmpyxmyprom nooxooe, Kak  Pa3HOBUIHOCTH CHUCTEMHOTO, TpebyeTcs
CHUHTE3MPOBATh BapUAHThl CUCTEMbI U3 KOMIIOHEHTOB (OJIOKOB) M OLIEHMBATh BapUaHTHI IIPH UX
YaCTHYHOM Tepedope ¢ MpeABAPUTEIHHBIM NPOTHO3UPOBAHHUEMXAPAKTEPUCTUK KOMIIOHEHTOB.

Bnouno-uepapxuueckuti nooxo0 x NPOEKTUPOBAHUIO HUCHOJIB3YET HUJEH JIEKOMIIO3ULMU
CJIOKHBIX ONMUCAHUN OOBEKTOB M COOTBETCTBEHHO CPEICTB MX CO3JaHUS Ha HEpapXU4ecKue
YPOBHM M acneKThl, BBOJUT IOHATHE CTUJS NMPOEKTHPOBAHMSA (BOCXOIAIlEe M HHUCXOJSAILEE),
YCTaHABIIMBAET CBS3b MEXAY IIapaMeTPaMU COCETHUX MEPAPXUUECKUX YPOBHEM.

Psan  BaxHBIX  CTPYKTYpHBIX  IPUHIMNOB,  MCIOJB3YEMBIX TP  pa3paboTKe
MH(POPMALIMOHHBIX CHCTEM U MpexkJe Bcero mx mnporpammuoro obtecnedenus (I10), BeipakeHn
B 00bEeKMHO-0PUEHMUPOBAHHOM ~ NOOX00e K~ NPOCKTHUpOBaHMIO. Takoll 1Hoaxox  uMeer
CJICAYIOIINE MPEUMYILECTBA B PEIICHUHN POOIeM YIpaBISHHS CIOKHOCTHIO U uHTerpanuu [10:
1) BHOCUT B MOJENM MNPHIOKEHUH OOJBIIYI0 CTPYKTYPHYIO OIPENeNeHHOCTh, PacHpenemnsis
IIPEJICTAaBICHHbIE B MPWIOKEHUM JaHHbIE M MPOLELYpPhl MEXIy KilaccaMu OOBEKTOB; 2)
cokpaiaer ooweM crenudukanuii 6garonaps BHEAPEHHUIO B OMMCAHUS UEPAPXUU OOBEKTOB U
OTHOILICHUN HACJIEIOBAaHUS MEXAY CBOMCTBAMU OOBEKTOB pa3HBIX YPOBHEH uepapxuu; 3)
YMEHBIIAET BEPOSTHOCTb MCKAXKEHMS [JaHHBIX BCJIECACTBHE OIIMOOUYHBIX AECHCTBUM 3a cyer
OTPaHUYEHUS JOCTYIA K ONpPEeTICHHBIM KaTerOpusM JaHHBIX B 00bekTax. Onmucanue B KaXI0M
Kjacce OOBEKTOB JAONYCTUMBIX OOpallleHM K HUM M MNpUHATHIX (OpMAaToOB COOOIICHUH
oOneryaer coriacoBanue u uHrerpauuio I10.

JUis BceX TMOAXOJOB K IPOEKTUPOBAHHMIO CIOXKHBIX CHCTEM XapaKTEePHbl TakKke
cleayrole 0COOCHHOCTH.

. CrpykTypu3zanus mpolecca IpOEKTHUPOBAHUSA, BbIpakaeMas JIEKOMIIO3MIMEH
IIPOEKTHBIX 33/1a4 U JOKYMEHTAI[UH, BBIJCICHUEM CTaJuil, 3TaloB, IPOEKTHBIX MpoLeayp. JTa
CTPYKTYpPHU3ALUs SBJISETCS CYIIHOCTBIO OJIOYHO-UEPAPXUUECKOrq MOIX0Aa K MPOSKTHPOBAHUIO.

. HrepanmoHHBIN XapakTep NPOEKTUPOBAHNUS.

. Tunuzanus 1 yHuUKanus OpOEKTHBIX PELICHUH U CPEJICTB MPOESKTUPOBAHMS.

Cyl1ecTBYIOT pa3InyHble TOYKU 3pEHUS Ha COJEp KaHUE MOHITHUSI «CUCTEMHBIN aHaIU3»
U o0jacTe ero mnpuMeHeHus. V3ydeHue pasIM4YHbIX ONpeJeNeHH CHCTEMHOIO aHalu3a
MO3BOJISIET BBIIEIUTH YETHIPE €0 TPAKTOBKHU.

IlepBast TpakTOBKa paccCMaTpUBAET CUCTEMHBIM aHAJINW3 KaK OJUH U3 KOHKPETHBIX
METOJIOB BBIOOpA JIYUILIErO PEUICHHs] BO3HUKILIEH NMpOOIeMbl, OTOXKAECTBISAS €ro, HaIpuMep,
aHaAJIM30M 10 KPUTEPHIO CTOUMOCTb — 3(PPEKTUBHOCTb.

Takas TpakTOBKa CHCTEMHOrO aHalM3a XapaKTepU3yeT MOIBITKM 0000IINTh Hanbosee
pasyMHbI€ PUEMBI JTF0O0T0 aHanu3a (HalpuMep, BOGHHOTO MM SKOHOMHUYECKOT0), ONPEIEIUTh
o0111e 3aKOHOMEPHOCTH €r0 MPOBEACHHUS.

B nepBoil TpakTOBKE CHUCTEMHBIM aHAJIU3 — 3TO, CKOpEE, «aHAJIM3 CHUCTEM», TaK Kak
aKIIEHT JieJlaeTcs Ha 00bEeKTe M3y4eHUs (CHCTEME), a HE Ha CUCTEMHOCTH pacCMOTpeHus (ydere
BCEX BaXXHEWIMX (PaKTOPOB U B3aUMOCBA3EH, BIMAIOIIMX HA pEIIEHHE MPOOJIEMBI,
WCITOJIb30BAHNE OTIPEICTICHHOM JIOTHKHY TTOMCKA JTYUIIIeTro PEIICHUsI | T.T.)

B psne pabor, ocBeImIaONMX T€ WM HMHBIE MPOOJEMBI CHCTEMHOIO aHajlu3a, CIOBO
«aHaJU3» ynoTpeOisieTcsl ¢ TAKUMHU IpUjlaraTelbHbIMU, KaK KOJIMYECTBEHHBIH, SKOHOMHUUECKUH,
PECYPCHBIH, @ TEPMHUH «CUCTEMHBIN aHAIN3» MPUMEHSAETCS 3HAUUTEIBHO PEKE.

CornacHO BTOpOI TpPakTOBKE CHCTEMHBIN aHalIW3 — 3TO KOHKPETHBIM METO] MO3HaHUSA
(TPOTHUBOIIOIOKHOCTH CUHTE3Y).

TpeTbs TpakTOBKa paccMaTpUBAET CUCTEMHBIN aHAJIN3 KaK JH000M aHalIN3 JIIOOBIX CUCTEM
(uHOrHAa nOOaBIsETCS, YTO aHaJIM3 HAa OCHOBE CHUCTEMHOW METOAOJOrHM) 0Oe3 Kakux-JInOo
JOTIOTHUTEIbHBIX OFPaHUYEHHUH Ha 001acTh €ro NIPUMEHEHUS U UCHOJIb3yeMbI€ METO/IbI.

CornacHO 4YeTBEpTOM TPAKTOBKE CUCTEMHBIM aHAJINW3 — O3TO BIOJIHE KOHKPETHOE
TEOPETUKO-TIPUKIIATHOE HAIIPABICHUE MCCIEIOBAHUN, OCHOBAHHOE HAa CUCTEMHOI METO0JI0IHH
U XapakTepusymolleecs ONpeAeICHHBIMH NMPUHLIUIIAMH, METOJaMHU U 00JacThIO MPUMEHEHHS.
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OH BKJIIOYAaeT B CBOM COCTaB Kak METOJAbl aHalIM3a, TaK U METOABl CUHTE3a, KpPaTKO
0XapaKTEPHU30BAHHBIC HAMU PAHEE.

Ham mpencraBnsiercss mnpaBWIBHOW 4YeTBEpTass TpPAKTOBKa8, Haubojee aJeKBaTHO
OTpakarolllass HaNpaBICHHOCTb CHCTEMHOIO aHalIW3a M COBOKYIHOCTb MCIIOJIb3YEMBIX UM
METO/I0B.

Wrak, CUCTEMHBIN aHAIU3 — 3TO COBOKYIHOCTb OIPEIEICHHBIX HAy4YHBIX METOJOB U
NPAaKTUYECKUX MPUEMOB pEIICHHs] Pa3HOOOpa3HBIX MPoOJeM, BO3HUKAIOUIMX BO BceX chepax
LieJICHANPaBIEHHON JesTelbHOCTH O0IIECTBA, HA OCHOBE CUCTEMHOIO MOJX0/a U IPEACTaBICHUS
00BEKTA HUCCJIICAOBaHUA B BUJAC CUCTCMBI. XapaKTepHBIM JJIA CUCTEMHOI'O aHallu3a ABJISICTCA TO,
YTO MOUCK JIYYILIEro peleHust NpoOieMbl HAYMHAETCS C ONpPESJICHUS U YHNOpSAA0UYEeHUs Lienen
JEeSITeIbHOCTH CHCTEMBI, IIPH (PYHKIMOHUPOBAHUHM KOTOPOH BO3HHKIA JNaHHAs mpobiema. [Ipu
9TOM YCTAaHAaBIUBAETCSI COOTBETCTBHE MEXKIY dTUMHU LEJIAMH, BO3MOKHBIMH IIyTSMH PELICHUS
BO3HUKIIIEH MPOOIEMbI ¥ TOTPEOHBIMH IS STOTO PECYPCaMHU.

CucTteMHBI aHAJIN3 XapakTepU3yeTcs IJIaBHBIM 00pa3oM YIOPSAAOYEHHBIM, JOTHYECKH
00OCHOBAHHBIM IOAXOJOM K HCCIEIOBAaHHUIO INPOOJIEM U HCHOIB30BAHUIO CYLIECTBYIOLIMX
METOZI0B HUX pELIeHHs, KOTOpble MOryT ObITh pa3paboTaHbl B paMKax JApYrux
HayK.

[lenbro CUCTEMHOrO aHanM3a SIBJSETCS IMOJIHAs M BCECTOPOHHSASA IPOBEPKA Pa3IMYHBIX
BAapHAaHTOB I[GI\/JICTBI/If/'I C TOYKH 3pCHHUA KOJUYCCTBCHHOI'O M KaUYCCTBCHHOI'O COIIOCTABJICHUA
3aTpayeHHBIX PECYPCOB C MOJIydyaeMbIM 3(hHEKToM.

CHCTEeMHBIN aHaJIn3, IO CYHECCTBY, ABJIICTCA CPCACTBOM YCTAHOBJICHUSA PaMOK JIA
CHUCTEMaTU3UPOBAHHOTO U Oojee >(PQPEKTUBHOrO HUCHOIb30BAHUS 3HAHUH, CYXKIEHUH U
HWHTYUIIUHU CIICHUAIMCTOB,; OH 00s3BIBAET K OHpGIIGJICHHOfI JUCHUITIIIMHE MBIIIIJICHU .

2. JlokyMeHT. DneKTpOHHBIN 10KyMeHT. H(popMmaloHHas cuctema.
JIOKYMEHT SIBJISI€TCSl OCHOBHBIM CIIOCOOOM NpeCTaBleHUs UHpOpMau. J1eKmpoHH bl
O00OKymenm — 3TO OyMaXXHBI JIOKyMEHT, BBEIEHHBI BKOMnblomep 11 00pabOTKH.

@UHAHCOBbIE JJIEKTPOHHBIE JOKYMEHTbl MOTYT CHA0XKaTbCS 971€KMPOHHOU — NOONUCDHIO.
DJEeKTPOHHBIE JIOKYMEHTHl OBIBAIOT CTPYKTYPHUPOBAaHHBIMH, M TOIJda OHM HAxXoJsaTcs B 0Oa3ax
JTAHHBIX, © HECTPYKTYPUPOBAHHBIMH, COJIEPIKAITUMH TEKCTHI HA €CTECTBEHHOM SI3BIKE.

B  oOmem ke  OpUHATO  CUMTATh  NOJ 21eKMpoHHbIM  Ookymenmom (D]1)
CTPYKTYPUPOBAaHHBIH HH(DOPMAIMOHHBIA 00beKm, B COOTBETCTBHE KOTOPOMY MOMKET OBITh
MIOCTaBJIEHA COBOKYITHOCTh (DaiyIOB, XpaHAIIMXCS Ha HakonuTene Kommbrorepa. Heobxonumbim
npusHakoMm D/ aBnsercs "perucrpalimoHHast KapTodka', COCTOSAIIAs U3 PEKBU3UTOB TIOKYMEHTA,
coJepXkalMX TIepeueHb HEeoOXOAMMBIX MJaHHBIX o0 HEM. CoriacHo 3aKOHOAATENbCTBY,
AIIEKTPOHHBIM SIBJISIETCSI JJOKYMEHT, B KOTOPOM uH@opmayus NPEACTaBlIeHa B 3JIEKTPOHHO-
1 poBoit popme.

DONEeKTpOHHbIE  JOKYMEHTbl ~ MOXHO  pa3leiuThb Ha JBa  OCHOBHBIX  THUINA!

HeOpMaI30BaHHBIE (IpOU3BOJILHBIE) u CITy’KeOHbIe (opunmansHbIe).
HedopmanuzoBaHHbIN 21eKmpoHHblll OOKYMeHm — 3TO J1000e cOoOOIIeHHe, 3aliCcKa, TEKCT,
3aryCcaHHbIA Ha MaIlIuHHOM HOCHUTEJIE. IMon CIIyKEOHBIMAIEKMPOHHBIM

0OKyMenmoMm TIOHUMAaeTcs 3allMCaHHOE€ Ha MAIlMHHOM HOCHTENE 3JIEKTPOHHOE COOOIlEeHueE,
PEKBU3UTHI KOTOPOTO O(OPMIICHBI B COOTBETCTBHH C HOPMAaTUBHBIMH TPEOOBAHUSMHU.
DNEeKTPOHHBIE JIOKYMEHTHI 70 CPAaBHEHUIO C OyMaXHbBIMH 00JaJal0T CIIEAYIOIUMU

[IPEUMYILECTBAMM:
. Ooee HU3Kask CTOUMOCTb M BpeMsI Ilepejauu 3JIEKTPOHHOIO JOKYMEHTa U3 OJHOTO
MECTa B IPYroe;
. 0oJsee HU3Kask CTOUMOCTb U BpeMs TUpaxupoBaHus D/1;
. 0oJiee HU3Kask CTOMMOCTB apXUBHOTO XpaHeHus D/1;
. BO3MO>KHOCTb KOHTEKCTHOI'O ITOMCKa;
. HOBBIC BOSMOXHOCTHU 3alllUThl JTOKYMCHTOB;,
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. YIPOILEHNE NOArOTOBKY D/] B cOYETaHNH C IUPOKUMH BO3MOXHOCTSIMU;
. IIPUHLAIIAAIBHO HOBBIE BO3MOYKHOCTH mpezcTasiieHus OJI. JIOKyMeHT Moxer
MMETh IMHAMUYECKOE COJIep KaHue (HanpuMep, ayino-, BUICOBCTABKN).

WNudopmarmonnas cucrema (cokp. UC) — cucrema, npeqHasHaueHHas Ui XpaHCHHS,
noucka M 00paboTkM MHGOPMAIMM U COOTBETCTBYIOIIME OpPraHU3allMOHHBIE PECYPCHI
(uenmoBeuecKue, TEXHUYECKHUE, PMHAHCOBBIC U T. [I.), KOTOpbIe 00ECIIEUNBAIOT U PACIIPOCTPAHSIIOT
nHpopMaIuto.

WudopmannonHas cuctemMa MpeAHAa3HAYeHA Ui CBOEBPEMEHHOIo obOecredeHus
Ha/UJIeKaIluX JIIoAed Haajexalield nHpopmanueil, To ecTh A YAOBIETBOPEHUS KOHKPETHBIX
MH(POPMALIMOHHBIX MOTPEOHOCTEH B paMKax OMpeeseHHON MpeAMETHOW O00JIACTH, TPU 3TOM
pe3yabTaToM (YHKIMOHHPOBAHUSA HMH(MOPMALMOHHBIX CHUCTEM SBISETCANH(OpPMALMOHHAS
HOPOAYKIMS — JTOKYMEHTHI, HHQOPMAIIMOHHBIE MAacCCHBBI, 0a3bl JaHHBIX 1 WH(POPMAIMOHHbIE
YCIIYTH.

[TonsaTne nHMOPMAITMOHHON CHCTEMBI HHTEPIPETUPYIOT MO-Pa3HOMY, B 3aBUCHMOCTH OT
KOHTEKCTA.

JIOCTaToOuHO MIMPOKOE MOHMMAaHWE WH(POPMALMOHHOW CHCTEMBI MOJPa3yMeBaeT, 4To e&
HEOTHEMIIEMBIMU KOMIIOHEHTaMHU SBIIAIOTCS JaHHBIE, TEXHUYECKOE U IPOIPAMMHOE
oOecrnieueHue, a TaK)Ke epcoHal U opraHu3aluoHHble Meponpuatus. LllupokoTpakTyeT noHaTue
«uH(pOpMAIMOHHON cucTeMbl» (heaepaibHblii 3akoH Poccuiickoit denepaunn«O0 nnpopmanuu,
UHPOPMALIMOHHBIX TEXHOJOTHSX W O 3ammMre WHPOpMAaLUW», MOJApa3syMeBas IOJ
UH(POPMALIMOHHOM CHCTEMOM COBOKYIHOCTb COAeprkalleicss B 0a3zax JaHHBIXMH(OpMaUu H
oOecnieunBaromux e€ 00padoTKy MH(POPMALMOHHBIX TEXHOJIOTUI U TEXHUUECKUX CpeI[CTB[7].

Cpenu poccHiicKMX yueHBIX B 007acTH MHPOPMATUKHU, HanOoJIee IMHUPOKOE ONpeieeHue
NUC naer M. P. Koranosckuii, M0 MHEHHIO KOTOPOTO B TOHSATHE HH(POPMAITMOHHOW CHCTEMBI
MOMUMO JITaHHBIX, IPOTPaMM, amMapaTHOro O0OECIEUYEeHUsI U JIIOJICKUX PECYPCOB CIENYeT TaKxKe
BKJIIOYAaTh ~ KOMMYHUKAllUOHHOE€  00OpyAOBaHWE,  JIMHIBUCTHUYECKHE  CpelIcTBa U
UH(OPMAILIMOHHBIE PECYPCHI, KOTOPbIE B COBOKYIMHOCTH 00pa3yloT CUCTEMY, 00eCIeUnBarOIIyIO
CIMOJIEPKKY JUHAMUYECKON MH(POPMAIIMOHHON MOJIETN HEKOTOPOM YacTH PealbHOTO MUpa s
yJIOBJIETBOPEHMSI HH(OPMALIMOHHBIX TOTPEOHOCTEN MOIb30BaTEIEH».

bonee y3koe mnoHumaHue WH(OPMALMOHHONW CHCTEMbl OIrpaHMYMBAEeT €€ COCTaB
JAHHBIMM, IMPOrpaMMaMM M amlmapaTHeIM obOecnedyeHueM. MHTerpauus 3THX KOMIIOHEHTOB
MO3BOJIIET AaBTOMAaTH3UPOBATh IPOLIECCHl YNpaBlieHUs HHGOpManued U leJeHanpaBIeHHON
JIeSITeIbHOCTH KOHEUHBIX I10JIb30BaTelNell, HaNpaBICHHOW Ha MOJydyeHHe, MOJUPHUKAILMIO U
xpaneHnue uHpopmanuu. Tak, poccuiickuii ctanaapt ['OCT PB 51987 nogpasymesaer non UC
«aBTOMATU3MPOBAHHYIO CUCTEMY, pe3yJbTaToM (YHKIHOHMPOBAHUS KOTOPOM  SBISETCS
MIPEICTABICHUE BBIXOIHOM MH(OpMaIuu Jiis mocieayromiero ucnoib3oBanus». [OCT P 53622-
2009 wucnomp3yer TEPMHUHUHPDOPMAYUOHHO-BLIUUCIUMENbHAS —cucmema s 0003HaueHUs
COBOKYITHOCTH JIaHHBIX (MK 0a3 NaHHBIX), CHCTEM YIpaBlieHHs Oa3aMH TaHHBIX M MPUKIAIHBIX
nporpamMM, (YHKIIMOHUPYIOIIMX HAa BBIUMCIUTENBHBIX CpPEACTBAaX KaK €AMHOe IeJoe JJis
pellIeHus onpeeNIeHHbIX 3a/1au.

B nestenpHOCTM oOpraHuzanuM  HMH(QOpPMAalMOHHAS CHUCTEMa pacCMaTpUBAETCA Kak
IporpaMMHOe oOecIeueHne, pealusyiollee AeNOBYI0 CTparervio opranuzauuu. I[lpu stom
XOpolIeH TMpakTUKOM SBISAETCS CO3JAaHME M Pa3BEPTbIBAHUE EIMHOM KOPIOPAaTUBHOU
MH(OPMALIMOHHONM CHUCTEMBI, YAOBIETBOpsAOIIEH HH(DOpPMAlIMOHHBIE MOTPEOHOCTH BCEX
COTPYAHHUKOB, cIyk0 M mojapazaeneHuil opranuzanuu. OIHAKO Ha MPAKTHKE CO3JaHHUE TaKOH
BceoObeMITome MH(OOPMALIMOHHONW CHUCTEMBI CIHUIIKOM 3aTPyJHEHO WU Jake HEBO3MOXKHO,
BCJIEJICTBHE YEro Ha MPEANPHUATHH OOBIMHO (YHKIMOHHMPYIOT HECKOJBKO Pa3IMYHBIX CHUCTEM,
pelarouX OTAeNbHbIE TPYIIIbI 337a4: YIpaBiIeHHe IPOU3BOACTBOM,(DHHAHCOBO-X035IICTBEHHAS
NeSITeIbHOCTD, AJIEKTPOHHBIH  TOKYMEHTOOOOPOT U T. 1. YacTh 3amau OBIBaE€T «IOKPBITa»
OJTHOBPEMEHHO HECKOJIBKMMU HH(GOPMALlMOHHBIMM CHUCTEMaMH, 4acTh 3a/Jad — BOBCE HE
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https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B3%D0%B0%D0%BB%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,_%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB_%D0%A0%D1%83%D0%B2%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0%D0%BC%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BF%D0%BE%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BF%D0%BE%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/MES
https://ru.wikipedia.org/wiki/ERP
https://ru.wikipedia.org/wiki/ERP
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%BE%D0%B1%D0%BE%D1%80%D0%BE%D1%82%D0%B0

ABTOMATHU3UpPOBAaHaA. Takas CUTyalusd IOJy4YuJsia Ha3BAHUC «JIOCKyTHOfI aBTOMaTu3aluu» "
ABIACTCA JOBOJIBHO THUITHYHOM JJIA MHOTHX HpeI[HpPIHTI/Iﬁ.

3. NudopmanmonHas TeXHOJIOTHS.

OCHOBHOH COCTaBIISIIONIEH YacThIO aBTOMATHU3MPOBAHHOW HH()OPMAIMOHHOW CHCTEMBI
apinsercss uHpopmarmonnas texunonorus (MT), pazButue KOTOpOH TECHO CBSI3aHO C pPa3BUTHEM
u ¢pynkuuonuposanuem VC.

[lonsitue "mexmnonozua”8 mepeBojie C IPeUECKOro O3HA4YaeT MCKYCCTBO, MacTEpCTBO,
ymeHue. TexXHOIorus, Kak mpouecc, 03Ha4yaeT IOCIEA0BATEIBHOCTh PsiAa JEUCTBHM C LEIBIO
nepepaboTku 4ero-aubdo. TexHOoNMornueckuil mpolece peaanusyercs pa3iniyHbIMU CPEICTBAMHU U
METO/IaMHU.

[Ipouecc mMaTtepuanbHOrO MPOU3BOJCTBA MpEANoiaraeT o0paboTKy pPecypcoB C IIEINIbIO
MOJTyYeHUsT MaTepUATBHBIX MPOIYKTOB (ToBapoB). Ecim peubr uaer o0 wHGOPMAIMOHHBIX
TEXHOJIOTHSIX, TO POJIb PECYPCOB UTPAIOT JIAHHBIE.

NudopmanronHasi TEXHOJOTHUS — TMPOIECC, HCIOIB3YIOMIMA COBOKYITHOCTh CPEICTB
MeTOI0B cOopa, 00pabOTKH U Nepeaur MepBUYHON HHPOPMAIUH IS TOTyYeHUs] UHPOpMaIiu
HOBOT'O KQ4eCTBa O COCTOSTHUM O0BEKTA, T.€. HHPOPMAITMOHHOTO MPOAYKTA.

NudopmaniioHHBIA MPOIYKT HKCIONB3YeTCS, B YAaCTHOCTU, IJISl MPHUHATHS PELICHUM.
CymiecTByeT pasnuya mexcoy nousmusamu "ungopmayuonnas cucmema’” u "ungpopmayuonnas
mexnonoaus”.

NudopmanonHas TEXHOJOTHsS  SBISETCS  MPOIIECCOM, COCTOSIIMM M3 YETKO
pEerJaMeHTUPOBAHHBIX OMepanuil 1o mnpeoOpasoBaHuio uHGOpManuud (cOOp MOaHHBIX, HX
perucrpaius, rnepeiaya, XpaHeHue, o0padoTka, UCIOJIb30BAHUE).

KommerotepHas mHbopManmoHHas cucTeMa SIBISETCS YeIOBEKO-MAIIMHHON CHUCTEMOM
00paboTkn wHpOpMAIMK C [EIbI0 OpraHu3allid, XPaHCHUS H Tepeaadyd HHQPOpPMAIUH.
Hanpumep, TexHomorus, paboTaromas ¢ TEKCTOBBIM  pPEAAKTOPOM, HE  SBISIETCA
MH(OPMaLIMOHHON CUCTEMOM.

NudopmannoHHble TEXHOJIOTUU COCTOSAT M3 JTANoOB, KAXKIBIM M3 HUX BKIIOYAET
omnepanuM, a IMOCIEAHUE COCTOST U3 DJIEMEHTAapHBIX IEWCTBUM, TaKMX KaK Ha)XaTUE KaKOM-
HUOYIb KJIaBHINHU, BEIOOpP MO3UIIUN B MEHIO H T.J.

B unHQOpMAITMOHHBIX TEXHOJIOTHIX SKOHOMHYECKAX CUCTEM IIUPOKOE PACIIPOCTPAHCHHE
MONYyYMIH O(HCHBIE TPOrpaMMBbl, BKJIIOYAIOIINME: TaOIMYHBIE MPOIECCOPHI; TEKCTOBBIC
npoueccopsl; CYB/l; nHTerpupoBaHHbIE MAKETHI U TIP.

NudopmanionHple TEXHOJOTMH TMPOLUIM  HECKONbKO dTamoB. Kaxnaeli stan
OTIPEICIIICTCSl TEXHUKOM, TPOrPaMMHBIMH TTPOAYKTAMH, KOTOPBIEC HCIIOJIB3YIOTCS, T.€. YPOBHEM
HAyYHO-TEXHHUYECKOTO Mporpecca B 3TOM 001acTH.

B Hacrosiiee BpeMsi UCIIONB3YETCSl TIOHATHE "HOBAA UHGOPMAUUOHHAA MEXHON02UA™ .
DTO0 MOHATHUE MPEATOIaraeT:

1. Mcnionp30Banue nepcoHanbHbIX KOMIbIOTEPOB U cerei [1K.

2. Hannune KOMMYHUKAIIMOHHBIX CPEJICTB.

3. Hanmnume nuanoroBoii (MHTEPaAKTUBHOM) pabOTHI ¢ KOMITBIOTEPOM.

4. Hannuue MHTETpaliMOHHOTO MOAX0/1a.

5. 'nOKOCTh MPOIIECCOB M3MEHEHUS JAHHBIX U TIOCTAaHOBOK 3a/1a4.

6. Opranndeckoe "BCTpauBaHUE’ KOMITBIOTEPOB B CYIIECTBYIOIIYIO Ha MPEANPHUSTHIX
TEXHOJIOTUIO YIIPABIICHHUS.

OcHoBHast 1eNh aBTOMATH3UPOBAHHOW WH(MOPMAIMOHHONW TEXHOJIOTUU — TIOIy4aTh
MOCPEACTBOM IEePepadOTKH TEPBUYHBIX JAHHBIX HH()OPMAIMIO HOBOTO KadecTBa, HA OCHOBE
KOTOPOU BBIPAOATHIBAIOTCS ONTHUMAIIbHBIE YIIPABICHYECKUE PEIICHUs. DTO JOCTUTAETCS 32 CUET
UHTETpaIMi  MHPOpPMAIUH, OO0CCIeUeHUsT e¢ aKTyaJlbHOCTH U  HEIPOTHBOPEYHBOCTH,
WCTIONIb30BAaHUSI COBPEMEHHBIX TEXHUYECKUX CPEICTB U BHEAPEHUS U (YHKIIMOHUPOBAHUS
KaueCTBEHHO HOBBIX (opM uHGOPMALMOHHOW TMONACPKKU JEATEIbHOCTH  ammapara
yIpaBIeHUSI.
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NudopmannonHas TEXHOJIOTHS CIPABISETCS C CYIIECTBEHHBIM YBEIMYEHHUEM 00HEMOB
nepepabarpiBacMoil HHGOPMAIIUU U BEAET K COKpAIIEHHIO CPOKOB ee o0padoTku. UT sBisercs
HanOoJiee Ba)KHOM COCTABISIOUICH IMpOLEcca HMCIOJBb30BaHUS HH()OPMAIIMOHHBIX PECYpCOB B
yhpaBieHUH. ABTOMAaTH3HpPOBaHHBbIE HH(OPMALMOHHBIE CUCTEMBl [UIsi HHGOPMAIMOHHOMN
TEXHOJIOTHUH — 3TO OCHOBHAs CPEJla, COCTABIISIFOIIMMU 3JIEMEHTAMU KOTOPOM SIBIISIFOTCSI CPEACTBA
U crnocoObl 111 mpeoOpa3oBaHUs JNaHHBIX. HHpopmayuonnana mexHono2us npeicTapisieT
co00l Tpoliecc, COCTOAIINN U3 YETKO PEerjJaMEeHTUPOBAHHBIX MPaBUJI BBHINOJIHEHUS ONEpaluii
Haj nHbopmarmel, mupkyaupyromei B C.

1.5 Jlekuus Ne5 (2 gaca).
Tema: «Apxurextypa nH(HOPMAITHOHHON CHCTEMBI»
1.5.1 BonipochI jekium:

1. Mopenu )KU3HEHHOT O IIUKJIa UH(POPMAIIMOHHBIX CUCTEM.
2. Kackannas monens.

1.5.2 Kpartkoe coaep:kaHue BONPOCOB:
1. Mopenu )KU3HEHHOT O IIUKJIa HH(POPMAIIMOHHBIX CUCTEM.

Metononorus NpPOEKTUPOBAaHUS HH(OPMALMOHHBIX CHCTEM OIIMCBHIBAET IPOLIECC
CO3aHUS U CONPOBOXKIECHUS cCUCTeM B Bue acusnennozo yuxia (K1) UC, npeacrapinss ero kaxk
HEKOTOPYIO IOCJIEI0BATEIbHOCTh CTaJUN M BBINOJHSIEMbIX Ha HUX IporeccoB. Jljig Kaxkaoro
JTana ONpEAESIOTCS COCTaB M IOCJIEN0BATENbHOCTh BBIMOJHAEMBIX pabom, TOJdydaeMble
pe3ynbTaThl, METOABl U CPEACTBA, HEOOXOIMMBbIE JJs BBIIOJHEHUS pabom, POAU U
OTBETCTBEHHOCTh YYacTHUKOB M T.1. Takoe ¢opmansHoe omnucanue JKI[ MC mnozBomser
CIUTAHUPOBATh U OPraHU30BAThH MPOLECC KOJIIEKTUBHOM pa3pabOTKU M 00ECHEeUuTh yIpaBieHHe
3TUM IIPOLIECCOM.

Kuznennvui yuxn UC MOXHO TNpeACTaBUTH KaK psJ COOBITHM, HPOUCXOISAIIUX C
CHUCTEMOM B IIPOLIECCE €€ CO3AAHUS U UCIIOIb30BAHUS.

Mooenv orcusnennoco yukna OTpakaeT pa3IUYHbIE COCTOSIHUSI CUCTEMbl, HAauMHAas C
MOMEHTa BO3HUKHOBEHHUs1 HeoOxonumocTu B naHHONH MC u 3akaHuMBas MOMEHTOM €€ MOJIHOIO
BbIXO/a U3 ynoTpebneHus. Mooenv dcusHenno2o yukia - CTPyKTypa, cojliepikalias MpoLEecCHl,
JNEHCTBUS M 3a/1ayd, KOTOpPBIE OCYIIECTBISIIOTCS B Xofe pa3paboTku, (YHKIIMOHUPOBAHUS U
COIPOBOKACHMS MMPOTPAMMHOTO MPOAYKTAa B TEUEHHE BCEHM KU3HU CHCTEMBI, OT ONpEeNICHUs
TpeOOBaHUH /10 3aBEPIICHUS €€ UCTIONb30BaHUS.

B mHacrosimee Bpemsi M3BECTHBI U HCIOJNB3YIOTCS CIEAYIOIINE MOOENU HCUSHEHHO20
YUuKIa:

. Kackaonas mooens ( puc. 1) npemycMaTpuBaeT MOCIIEA0BATEILHOE BHIMOJIHEHUE
BCEX 9Manoe npoekma B CTporo (ukcupoBaHHoM mnopsake. Ilepexox Ha criemyrommii stam
03HAYaeT MOJIHOE 3aBeplIeHre paboT Ha MPeAbAYIIEM JTare.

. Iloamannan mooens ¢ npomesicymounvim konmponaem ( puc. 2). Pazpadorka NUC
BEJETCSl UTEpaldsIMU C LHUKJIaMH OOpaTHOM CBSI3M MEXAYy OdTanaMd. MexXdTamnHble
KOPPEKTUPOBKHU MO3BOJISIFOT YYUTBIBATh PEAIBHO CYLIECTBYIOIIEE B3aUMOBIIMSHHUE PE3YJIbTaTOB
pa3pabOTKN Ha pa3IMYHBIX ATanax; BpeMs >KM3HM Ka)KIOT0 U3 1TallOB pacTITMBAETCS HA BECh
nepuo pa3paboTKu.

. Cnupanvnaa mooens (puc.3). Ha xaxaom BHTKE COHUpPaId BBITOIHICTCS
CO3JIaHHE OYEepETHON BEpCUH MPOAYKTA, YTOUHSIOTCS TpeOOBaHMS MPOEKTA, ONPENENIeTCsl ero
KauyecTBO M IUIAHUPYIOTCA paboThl cienytomiero Butka.Ocoboe BHUMAHUE YaAETSETCS
HAYaJbHBIM dTamaM pa3pabOTKH - aHAIHM3Y W MPOEKTUPOBAHMIO, TAC PEAM3yeMOCTh TeX HIIU
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WHBIX TEXHMYECKUX pEIICHUH TpoBepsieTcss U 00OCHOBBIBACTCS IMOCPEICTBOM CO3JIaHUS
POTOTHUIIOB (MAKEMUpPOBAHUSL).

PaspaboTea Tpebosanni —*

IMposkTHpOEAHKE —+

Peannzaumna —+

TectuporaHue —*

Beon B neficrene

Puc. 1. Kackagnas monens XK1 IC

| PaspaboTka TpeboBaHni h

L—l IMpoextnpoeanne |—¢

Peanusauna I—+
Tectuposarne h

Bron B aeficTene |

Puc. 2. IlosTannas Moaeb C MPOMEKYTOYHBIM KOHTPOJIEM

TMpoekTnpoBanne

PazpaboTia
TpeboBaHM

11

Broa B neiicTrne
NPOTOTHITOE CHCTEMED

Bepona 2 /

Bepcua 3

Peanmsanma

Bepcna |

TecTuposaHue

Puc. 3. Cniupansnaas monens XK1 UC

Ha mnpaktuke HauOombllee pacnpoCTpaHEHHWE TONYYWIH JABE OCHOBHBIE MOOeiu
HCUBHEHHO20 YUKIA.

. Kackaouas mooens (xapakrepHa st nepuoaa 1970-1985 rr.);

. cnupanvHas modens (XapakTepHa Jiis nepuojaa mocie 1986.1.).

B panHux mnpoekrax poctarouHo mpoctbix MC Kaxaoe npunodswcerue IPeaACTaBIIO
cobol enuHBIA, (PYHKIIMOHATHPHO M WH(POPMAIMOHHO He3aBUCHUMBIN Onok. [l paspaboTku
TAKOro THMA MPHIOKEHUH JPQPEKTUBHBIM OKazaics KacKagHbli crmocod. Kaxaprit srtam
3aBepIIaiCs TIOCJI€ TOJHOTO BBHIMOJHEHWS W JOKYMEHTAJIbHOTO OQOPMIICHHS BCEX
MIPEyCMOTPEHHBIX pabom.

MOXHO BBIIEIUTH CICAYIOIINE TTOJOXKUTEIBHBIE CTOPOHBI NPUMEHEHHS KacKaIHOTO
oaX0/a:
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. Ha KaKIOM 3Tarne GopMupyercs 3aKOHYCHHBIN HAa0Op MPOEKTHON JOKYMEHTAIINH,
OTBEUAIOLIUI KPUTEPHUSIM MOJTHOTHI U COTJIACOBAaHHOCTH;

. BBHITIOJTHSEMBIC B JIOTUYECKOW IOCIIEOBATEILHOCTA ATambl paboOT TO3BOJISIOT
IUTAHUPOBATh CPOKH 3aBEPILICHUS BCEX pabOT U COOTBETCTBYIOIINE 3aTPATHI.

KackamHblii 1oIX0 XOpOIIO 3apeKOMEHIOBANI ce0si MPU MOCTPOCHUU OTHOCHTEIHHO
npocteix MC, korma B caMoM Havajie pa3pabOTKM MOKHO JOCTaTOYHO TOYHO U IIOJIHO
chopMynpoBath Bce TpeOoBaHuUs K cucteme. OCHOBHBIM HEAOCTATKOM 3TOTO MOJIXOa SBIISCTCS
TO, YTO peaJbHBIN MPOIIECC CO3/IaHUsl CUCTEMbI HUKOT/Ia MOJHOCThIO HE YKIIAJBIBAETCS B TAKYIO
KECTKYI0 CXEMY, MOCTOSHHO BO3HUKAET MOTPEOHOCTh B BO3BpaTe K MPEABIAYIIUM dTamaMm U
YTOYHEHUHM WJIM TEPEecMOTpPE paHee MPUHATHIX peleHuil. B pesynbrare peanbpHbIM Mpoliecc
co3nanusi MC oka3bIBaeTCs COOTBETCTBYIOIIUM HOIMANHOU MOOENU C  NPOMENCYMOUHBIM
KOHMPOTIeM.

OnHako 1 3Ta cxeMa He MO3BOJISIET OMEPATUBHO YUYUTHIBATh BOZHUKAIOIINE U3MEHEHUS U
yrouHeHus TpeboBaHuil k cucteme. CornacoBanue pe3yabTaToB pa3pabOTKH € MOJIb30BATENIMU
MPOU3BOJUTCS TOJIBKO B TOYKaX, IJIAHUPYEMBIX IOCIIE 3aBEPIICHUS KaXKIOTO dTama pabom, a
obume TpeboBanus k MC 3adukcupoBaHbl B BHJIE TEXHHUYECKOTO 3a/laHUsl HAa BCE BpEMs e
co3manus. Takum  oOpa3oM, IOJNb30BaTENM  3a4acTyl0  IOJy4yalOT  CUCTEMY, HE
YIOBJIETBOPSIOUIYIO UX pealbHbIM NOTPEOHOCTSIM.

Cnupanvnasa moodenv XKL Oblma npemioxkeHa A NPEOAOTICHUS MEPEUUCICHHBIX
npobiieM. Ha sTamax aHanm3a U NMPOEKTUPOBAHUS PEATH3yeMOCTh TEXHHUYECKHUX PEIICHUN U
CTEINEHb yOBJICTBOPEHUS MOTPEOHOCTEN 3aKa3yMKa IPOBEPSAETCS MYTEM CO3/IaHUsI TPOTOTHUIIOB.
Kaxxaplii BUTOK ciMpaiu COOTBETCTBYET CO3JAHHUIO pabOTOCIIOCOOHOTO (hparMeHTa Wi BEpPCUU
CUCTEMBI. JTO TIO3BOJISICT YTOYHHUTH TPEOOBAHMUS, [IETH U XapAKTEPUCTHKH TPOCKTA, ONPEACITUTH
KauecTBO pa3pabOTKH, CIUIAHUPOBATh PaOOTHI CIEAYIOLIEro BHTKA cHupaiu. TakuM oOpazom
YIOyOJIAIOTCS. M TMOCJEIOBATEIbHO KOHKPETHU3UPYIOTCS JIETalld TIPOEKTa M B PE3yJIbTaTe
BbIOMpaeTcsi 000CHOBAHHBIM BapUaHT, KOTOPBIM YOBIETBOPSET EHCTBUTENBLHBIM mMpebo8aHUusM
3axkazuuxa v T0BOJUTCS /10 pealu3alyu.

UtepatuBHas pazpaboTka OTpakaeT OOBEKTHUBHO CYIIECTBYIOUIMH CHUpPAIbHBIA LUKII
CO3JaHUs CIOXKHBIX cucTeM. OHa TO3BOJISET MEPEXOUTh Ha CIEAYIOUIUNA dTar, HE JOXKUIAsACh
MOJTHOTO 3aBEpIICHUs] padOTHI HA TEKYIIEM M PELIUTh TNIaBHYIO 3a/lady - KaK MOKHO ObICTpee
MOKa3aTh IMOJIH30BATEISIM CHUCTEMBl Pa0OTOCIIOCOOHBIA TMPOAYKT, TEM CaMbIM aKTHBU3UPYS
MPOLIECC YTOUYHEHUS U IOTIOJTHEHUs TpeOOBaHUH.

OcHoBHasg mpolOiemMa  CHUPATBHOTO YUKIA - ONpedelleHue MOMEHTa — Tepexona  Ha
cinenyromuid dtan. Jlnsg ee pelieHUs BBOJSATCS BpEMEHHbIE OTPAaHUYCHHS] HA KaKIBIA W3
ATANOB HCUBHEHHO20 YUKIA, U TIEPEXO0]T OCYIIECTBISETCS B COOTBETCTBUM C IUIAHOM, JIaXe €CIIU
HE BCs 3alJlaHUpOBaHHAas paboTa 3akoHueHa. [lmaHupoBaHWE NPOU3BOAMUTCS HA OCHOBE
CTATHCTUYECKUX JIAHHBIX, TIOJYYCHHBIX B TMPEABIAYIIAX TPOSKTaX, W JIMYHOTO OIBITa
pa3paboTYUKOB.

HecmoTpst Ha HacTOMYMBBIE PEKOMEHIAIMM KOMITAHWUW - BEHIIOPOB M O3KCIEPTOB B
obmactu  mpoekTupoBaHus W pazpabotku MC, MHOrHWe KOMIAHUU  MPOJOJIKAIOT
HCIIOJIb30BATh KACKAOHYI0 MOOelb BMECTO KaKOro-aubo BapHaHTa HUTEPAlMOHHON MOJEIH.
OCHOBHBIE  TPUYUHBI, 10 KOTOPBIM KACKAOHAs. ~ MOOelb COXPAHSET CBOKIO  TMOMYJISPHOCTS,
cleayolue:

1. IIpuBbiuka - maorue WT-cnenmanucTel monydanu oOpa3oBaHHE B TO BpeMs,
KOTJ]a U3y4ajach TOJIbKO KACKAOHAS MOO€eNb, TIOATOMY OHA UCIOJIb3YETCS MIMH U B HAIIM THH.
2. Nniaio3uss  CHMoKEHHsI  PHCKOB YUYacTHUKOB — IpoeKTa  (3aka3uMka U

ucnoHuTeNs). Kackaonas modens peanoaaraeT pa3pabOTKy 3aKOHUEHHBIX TMPOIYKTOB Ha
KOKIOM dTare: TeXHHYECKOTO 3a/IaHusl, MexHUu4ecko20 npoekmd, TPOTPAMMHOTO TMPOJIYKTa U
MOJIb30BATEIbCKON JTIOKYMEHTaluu. Pa3zpaboTaHHas JOKYMEHTAIUsl IIO3BOJISIET HE TOJBKO
OTIpeAIeIUTh, TPEOOBAaHUS K TPOAYKTY CIECIYIOIIEr0 dTara, HO U ONPEIeIuTh OOSI3aHHOCTH
CTOPOH, 00bEeM pabOT M CPOKH, IPH ITOM OKOHYATEIIbHASI OIICHKAa CPOKOB U CTOMMOCTH TPOEKTa
MPOU3BOAUTCA Ha HAYAJIbHBIX 3Tallax, IMOCJIC 3aBCPUICHUA OGCHGI[OB&HI/ISI. O‘-IGBI/II[HO, qTO €CJIn
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TpeOoBaHUs K MHPOPMALMOHHON CUCTEME MEHSIOTCS B XOJI€ pealn3aluy MPOEKTa, a KaueCTBO
JIOKYMEHTOB OKa3bIBaeTCS HEBBICOKMM (TpeOOBaHMsI HEIOJHBI W/MIM HMPOTHUBOPEUYMBHI), TO B
JeCTBUTEILHOCTH UCTIOJIb30BAHUE KACKAOHOU Moodenu co3aaeT JUILB WJUTIO3UIO
OIpE/IeNIEHHOCTH U Ha JIeJIe YBEJIMYUBAET PUCKHU, YMEHbIIAsl JIUILb OTBETCTBEHHOCTh YYaCTHUKOB
npoekTa. [Ipu popmanbHOM MOAXOJE MeHeddicep npoekma peanu3yeT TOJIBKO Te TpeOOBaHHMA,
KOTOpbIE coJepxkarcsi B cHeuu(uKanuy, ONUpaeTcss Ha JOKYMEHT, a HE Ha peaJlbHble
norpedHocTH Om3Heca. ECTh Ba OCHOBHBIX THIIA KOHTPAKTOB Ha pa3zpabotky [10. [lepsslit TuI
IperonaraeT BbIIOJIHEHUE OINPEAEICHHOro o0ObeMa padoT 3a ONPEAEICHHYI0 CYMMYy B
omnpenenennsie cpoku (fixedprice). BTopoii Tum mpenmnonaraeT MOBPEMEHHYIO OIUIATy pabOTHI
(timework). Bp1Oop TOro MM MHOTO THIIA KOHTPAKTa 3aBHUCUT OT CTETICHH OIPEICICHHOCTH
3agaun. Kackaonas Mmooenb ¢ ONpPENENEHHBIMH JTallaMH M HMX  pe3yjibTaTaMH  JIydllle
npucnocoOseHa A 3aKIYEeHUs] KOHTPAKTa ¢ OIJIaToH 1o pe3yapTaTaM padoThl, @ UMEHHO 3TOT
TUI KOHTPAKTOB TO3BOJSIET TMOJYYUTh TOJHYIO OYEeHKY CMOUMOCMU IPOEKTa JI0  €ro
3aBepleHMs. boree BeposTHO 3aKIr0UeHUE KOHTPAKTA C TOBPEMEHHOM OIIaTON Ha HeOOJIbIIYIO
CHCTEMY, C OTHOCHTEJIBHO HEOOJIBIIUM BECOM B CTPYKType 3aTpaT npennpusatusi. Pazpaborka u
BHE/IPEHUE  MHTEIPUPOBAHHOM  MH(MOPMALMOHHOW  cHUCTEeMbl  TpeOyeT  CYyLIECTBEHHBIX
(UHAHCOBBIX 3aTpaT, IOATOMY HCIOJIB3YIOTCS KOHTPAKTHl € (DUKCHpPOBAaHHOW IIEHOH, W,
CJIEIOBATENbHO, KACKAOHAs MoOelb pa3padoTku U BHeapeHus. CnupanvHas Mooens Yaile
NpUMEHSIETCS TPU pa3padoTke MH()OPMAIMOHHON CHCTEMBI cHilaMu coOcTBeHHOTO oTnena MT
HOPEAIPUATHSL.

3. IIpo0seMbl BHeApeHMs NPU MCIOJIb30BAaHUM WUTEpallMOHHOW Monenu. B
HEKOTOPBIX O0O0JIACTAX CHUPANbHASL MOOeNb HE MOXKET HPUMEHSTHCS, MOCKOJIbKY HEBO3MOXKHO
UCTIOJIb30BAaHUE/TECTUPOBAHNE TIPOJYKTa, OOJAJAIONMIETO HEMOJIHON (DYHKIIMOHAIBHOCTHIO
(HampuMep, BOCHHbIE pa3paOOTKH, aTOMHas »HepreTuka u T.1.). [losranmHoe utepanroHHOE
BHE/IpeHHE WH(POPMAIIMOHHOM CHCTEMBI JUIi OW3HECa BO3MOXKHO, HO COIPSDKEHO C
OpraHU3alMOHHBIMU CIOXKHOCTSMHU (IIEPEHOC TaHHBIX, MHTErpalys CUCTEM, U3MEHEHne OM3Hec-
IIPOLIECCOB, YuemHuo noaumuku, od0ydeHue mnonb3oBareneii). Tpyno3aTparbl IpHU MOITATHOM
UTEPAIMOHHOM BHEAPEHUH OKA3bIBAIOTCS 3HAYMTEIBHO BBIIIE, a YIPABICHHUE TPOEKTOM TpedyeT
HACTOSIIEro MCKyccTBa. lIpenBus yka3zaHHBIE CIIOKHOCTH, 3aKa3UMKH BBIOMPAIOT KACKAOHYIO
MoOenb, 9TOObI "BHEAPATH CUCTEMY OJIMH pa3'.

Kaxnmas u3 craguii co3maHus CHUCTEMBI MPEIyCMAaTPUBACT BBIOJHEHHE OMPEACTICHHOTO
o0beMa pabom, KOTOpbIE MPENCTABIAIOTCA B BUAE npoyeccos JKI]. [Ipoyecc onpenensercs: Kak
COBOKYITHOCTb B3aWMOCBSI3aHHBIX JIEHCTBHH, NMPE0Opa3yroNMX BXOJHBIC JaHHBIE B BBIXOJHBIC.
Onucanue KaxJ10ro rnpouecca BKIIOYaeT B ce0s MepedyeHb pelaeMbIX 3a/1a4, HCXOAHBIX JaHHBIX
U pe3yJbTaTOB.

2. Kackaanas Mmoaens.

Kackangnas mopeasn. Kackannas Monenb »XKU3HEHHOTO LHMKIA («MOJENb BOAOIAIA,
anrn. waterfallmodel) 6p11a npeqnoxena B 1970 r. Yuncronom Poiicom. OHa npegycMaTpuBaet
MIOCJIEIOBATEIFHOE BBHIMIOJIHEHUE BCEX ATAINOB IMPOEKTa B CTPOTo (YUKCHPOBAHHOM ITOPSIKE.
[Tepexox Ha cieayrOUIM ATall O3HAYAET IMOJIHOE 3aBEpILICHHE padOT Ha MpEeIblIyIIeM JTare.
TpebGoBanusi, ompeneneHHble Ha  cTaaud  (QopmupoBaHus  TpeOOBaHM,  CTPOro
JOKYMEHTHPYIOTCSI B BUJI€ TEXHUYECKOTO 337aHus U (PUKCUPYIOTCS HA BCE BpeMs pa3paboTKH
npoekTa. Kakmas cragwst 3aBepuiaeTcsi BBITYCKOM IIOJIHOTO KOMIUIEKTa JIOKYMEHTAIIHH,
JIOCTaTOYHOM Ui TOro, 4troObl pa3paboTka Morya ObIThb NPOJODKEHA JIPYroil KoMaHaoi
pa3pabOTUHKOB.

OTarnsl NPOoeKTa B COOTBETCTBUU € KACKaIHOM MOJIENBIO:

1.®opmupoBanue TpedoBaHUT

2.IIpoekTupoBanue

3.Peanusanus

4.TectupoBanue
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5.BBox B nelicTBue

6.9KcIuTyaTanus U CONpOBOKICHUE

KackagHple TEXHOJOTMYECKHE TMOAXObl K pa3paboTke HH(GOPMAIIMOHHBIX CHUCTEM
3aJ]al0T HEKOTOPYIO IMOCIIEI0BATEILHOCTh BBIOJIHEHHS MPOILECCOB, OOBIYHO M300pakacMylo B
BUJE Kackaja. JTH TOAXOAbl TAaKKe MHOTAA HAa3bIBAIOT MOAXOJaMH Ha OCHOBE MOJEIH
BOJIOTIAJIA.

Kackaanas monean (waterfallmodel) sxu3HenHoro mnukia (puc.4) cuuTaeTcss OCHOBOM
TEXHOJIOTUIECKUX TIOJIX0/IOB K BEJICHUIO )KU3HEHHOTO LUKJIA. DTa MOJeIb OblIa TPEIoKeHa B
1970 rony Y. Poiicom. BriociencTsuu naHHas MoJiesib ObLIa PErIaMEHTHPOBAHA MHOXKECTBOM
HOPMATUBHBIX JIOKYMEHTOB, B YaCTHOCTH, IIHPOKO H3BECTHBIM CTaHIapTOM MUHHCTEPCTBA
oboponbl CIIIA Dod-STD-2167A wu poccuiickumu ctangaptamu  cepun  [OCT 34,
[TpuHIMNHATBHBIME CBOMCTBAMHU TaK HA3bIBAEMOW «UUCTOM» KaCKaJIHON MOJEIH SIBIISIOTCS
cieayromniee:

- (pukcanus TpeOboOBaHMIA K CHCTEME JI0 €€ ClIaud 3aKa3uuKy;

* TIEPEXO0Jl Ha OYEPEIHYI0 CTAJMI0 MPOEKTa TOJBKO MOCIE TOro, KaK OydeT MOJHOCTHIO
3aBeplileHa padoTa Ha TEKYIIECH cTaanu, 0e3 BO3BPATOB Ha MPOWICHHBIC CTaJIUH.

A Poostoss

PaspaBaria
creyudHkaL M9
CHETEMBI
[EEENTEY]

MNpoeknaposatne

MporpaMuypogaHss

TecTHpDERHWE

CONPOEIHOEHHE

LT

Puc.4. KackaaHas Moaenb )XKU3HEHHOTO [IUKIIA.

Kaxxnas cranus 3akaHuMBaeTCs MOJyYEHUEM HEKOTOPBIX Pe3yNlbTaTOB, KOTOPBIE CIYKaT
B KayecTBE MCXOJAHBIX JAHHBIX AN ciedyromel ctanuu. TpeOoBaHus K pa3zpabaTbIBaeMOMY
IPOrpaMMHOMY OOECIIEUEHHI0, ONpeeNieHHbIe Ha cTaauu (popMHpoBaHUS TpeOOBaHUM, CTPOrO
JOKYMEHTHPYIOTCSI B BHJI€ TEXHUYECKOTO 33/1aHUsl U (PUKCUPYIOTCS Ha BCE BpeMs pa3padOTKu
npoekta. Kaxnmas craaust 3aBepliaeTcs BBITYCKOM IIOJHOTO KOMIUIEKTa JOKYMEHTAllHH,
JIOCTAaTOYHOM Ui TOro, 4troObl pa3paboTka Moryia ObIThb NPOJODKEHA Jpyroil KoMaHaoi
pa3pabOTUUKOB.
[IpenmyiecTBa NpUMEHEHNS KACKAHON MOJIEIH 3aKIF0YAIOTCS B CIEAYIOLIEM:
Ha KaXA0u cTaauu (popMupyercs 3aKOHUEHHBIH HAOOp MPOEKTHOW JOKyMEHTAIIWH,
OTBEYAIOLUI KPUTEPHUSAM TOJTHOTHI U COTJIACOBAaHHOCTH;
BBITIOJTHSIEMbIE B JIOTUYHON MOCJIEZI0BATEIBHOCTH CTajuu pabor
MO3BOJISIOT IJIAHUPOBATh CPOKU 3aBEPIICHHSI BCEX padOT U COOTBETCTBYIOIINE 3aTPATHI.
Kackannas mMonenb MOXeT MCIOJIb30BaThCs MPU CO3AAHUM MH(POPMAIIMOHHBIX CHCTEM,
JUIS KOTOPhIX B CaMOM Hayaje pa3pabOTKM MOXXHO JOCTaTOYHO TOYHO M TIOJHO
chopMynupoBath Bce TpeOOBaHHs, C TeM, YTOOBI MPENOCTaBUTH pa3paboTdyMKaM CBOOOTY
peann30BaTh UX TEXHUYECKH KaK MOYKHO Jydlie. B 3Ty xaTeropuo nomajgaroT, Kak NpaBuio,
CHUCTEMBI C BBICOKOM KPUTHYHOCTBIO: CIIOKHBIE CHCTEMbI C OOJIBIIMM KOJMYECTBOM 3a]ad
BBIUMCJIUTEIBHOTO XapaKTepa, CHUCTEMBI YIPABJICHUS IPOU3BOACTBEHHBIMH IIPOLECCAMHU
MOBBIIIEHHOW OMACHOCTH U JIp.
B 10 e BpeMs 3TOT MOJX0/ 00JIaAaeT PsiIoM HEJAOCTATKOB, BBI3BAHHBIX, MPEXKIE BCETO
TE€M, YTO peaJbHBIM Mpolecc co3gaHus MH(POPMAIMOHHBIX CHCTEM HHUKOTJa IOJHOCTHIO HE
yKJIaabIBaJICd B TaKylO JKECTKyl cxemy. IIpomecc co3maHusi cucTeMbl HOCUT, Kak IIPaBUIIO,
WUTEPAllMOHHBIA XapaKTep: Pe3yJbTaThl OYEPENHOW CTaJAWM YacTO BbI3BIBAIOT M3MEHEHHUS B
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MIPOEKTHBIX PEIICHUSX, BRIPAOOTaHHBIX Ha O0Jiee paHHUX cTagusX. TakuM 0O0pa3oM, OCTOSTHHO
BO3HUKAET MOTPEOHOCTh B BO3BpATE K MPEIBIIYIIUM CTaIUsIM U YTOUHEHUU WUIIH MEPEecMOTpe
paHee TPHUHATHIX pElIeHUN. B pesynbrare peanbHBIA MPOIECC CO3MaHUs HHQPOPMAIMOHHON
CHUCTEMBbI IPUHUMAET BUJL:

& onga

Pazpabomea
cneLpEaLIMA
CHCTEME!
[aHan1a)

% Y I i“""""‘“‘“
MpoakTHpOBAHNE
4 4 ]
MporpasmMApoBaHne

TecTHpoBaHWE

BRCNAYATAUMA A
ConpoaskgeH"s

CHRTAr
Puc.5. Monens peanbHOro nporecca pa3paboTKu CUCTEMBI.

OCHOBHBIMHU HEJIOCTATKAMH KaCKaTHOTO TIOJIX0/1a SIBJISTIOTCS:

* TI03]THee OOHApYKEeHUE PodIIeM;

* BBIXOJI U3 KaJICHJapHOTO TpaduKa, 3arma3(bIBaHue ¢ OJYyICHUEM Pe3yJIbTaTOB;

- I30BITOYHOE KOJIMUECTBO JIOKYMEHTALIUU;

* HEBO3MOXXHOCTh Pa30UTh CUCTEMY Ha 4acTH (BECh MPOAYKT pa3zpadaThIBaeTCs 3a OJUH
pas);

BBICOKMH PHUCK CO3JAaHHUSl CHUCTEMbI, HE YIOBJIECTBOPSIOMIEH W3MEHUBLIIMMCS
NOTPEOHOCTSM MOJIb30BaTEINICH.

[IpakTka mMOKa3bIBa€T, YTO HA HAYaJIbHOH CTagWM MPOEKTa IOJHOCTHIO U TOYHO
chopmMynupoBaTh Bce TpeOoBaHUs K Oyayliel cucteMe He yaaercs. DTO OOBACHSETCS IBYMs
PUYUHAMM:

* TI0JIb30BATeNIM HE B COCTOSIHMM Cpa3y M3JIOKUTh BCE CBOM TpPeOOBaHMS U HE MOTYT
NPEIBUIETh, KAK OHU U3MEHSTCS B X0OJI€ pa3padOoTKH;

3a BpeMs pa3pabOTKM MOTYT MpPOM30MTH M3MEHEHHs BO BHEIIHEH cpene, KOTOopble
MOBJIUSAIOT Ha TPeOOBaHMSI K CHCTEME.

1.6 Jlexkuus Ne6 (2 yaca).

Tema: «KiroueBbie KOHIIETITMN YHUPHUITUPOBAHHOTO MPOIECCa»

1.6.1 Bonpocs! 1ekuum:

1. YHuduumpoBaHHbI npoliece — ypasiisieMblil BapuaHTaMH HCIIOIb30BaHMUSL.

1.6.2 Kpatkoe coaepxanne BOIPOCOB:
1. YHuduumpoBaHHbI npoliece — ypasiisieMblil BapuaHTaMH HCIIOIb30BaHMUSL.

Ceroansi pa3BUTHE MPOTPAMMHOTO 00ECIIEUEHHUS TPOUCXOIUT B CTOPOHY YBEIWYEHUS H
YCIIOXKHEHUS CHCTEM. JTO CBSI3aHO OTYACTH C TEM, YTO KOMIBIOTEPHI C KaXIbIM T0JIOM
CTaHOBSITCS BCE MOIIHEE, YTO MOOYKIAeT MOoJb30BaTeNlel 0KKUJaTh OT HUX Bce Oousbliero. Jra
TEHJCHIIUS TaKXKe CBS3aHa C BO3PACTAIONIMM HCIONb30BaHHMEM MHTepHeTa ans oOMeHa BceMu
BunamMu wHpopManuu. [loTpeOHOCTH B OTHOIIEHWUW OOJiee MPOJBHHYTOTO MPOTPAMMHOTO
obOecrieueHus pacTyT MO Mepe TOro, Kak Mbl HAUYMHAEM IOHMMATh C BBIXOJOM Ka)JIOTO
CJICMYIONIETO BBIMYCKAa, KakK M€ MOXHO YJIY4YIIUTh OTOT MPOAYKT. MBI KelaeM HMETh
nporpaMMHOe oOecrieueHune, ele JIydlie MPUCIOCOOIeHHOe A HAIUX HYXKI, a 3TO, B CBOIO
ouepelib, IPUBOIUT K YCIOKHEHHIO IPOTPAMM.

Mpl Takke »KejlaeM IMONYYHTh 3TO MpOorpamMMHOe obecredeHune moobicTpee. Bpems
BBIXOJIa HA PHIHOK - 3TO JPYrOd BaKHBIM CTUMYIL.
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Cnenate 3TO, OIHAKO, Henerko. Hamie jxenaHue NOMYyYUTh MOIIHBIE U CIIOKHBIE
OporpaMMbl HE cO4YeTaeTcs C TeM, KakK JTH Mporpammsl paspabarbiBatoTcs. CerojHs
OOJIBIIMHCTBO JIIOJIEH pa3pabaThiBaeT MPOTPaMMBbI, HCIIONB3Ysl T€ K€ METOJbI, 4TO U 25 Jer
Ha3aj, 4YTO fABISETCS Cepbe3HOW npoOsiemMol. Ecim Mbl He ynmydlIMM Halld METOABI, Mbl HE
CMOXXEM BBINOJHUTE CBOIO 3aJady IO pa3paboTKe Tak HEOOXOJUMOIO CETOIHS CIIOXKHOTO
IPOrPaMMHOI0 00ECIeUCHHMS.

[Ipobnema mporpaMMHOT0o OOECHeueHHsI CBOIUTCS K 3aTPyIHEHHSIM pa3pabOTYHKOB,
BBIHY)KJICHHBIX IIPEO0JIEBAaTh B XOJI€ Pa3pabOTKU OONBLIMX MPOrpaMM MHOXKECTBO Iperpam.
OOmecTBO pa3pabOTYMKOB MPOrPAMMHOIO OOECIeUeHHs HYKIAETCSl B YINPABISIEMOM METOIE
pabotel. EMy HyxeH mporecc, KOTOpbI OObEOUHMI Obl MHOXECTBO AaCIEKTOB pa3pabOTKH
nporpamMMm. EMy HykeH 00mIuii oaxo/1, KOTOPBIN:

. obecrnieunBall Obl pyKOBOJICTBO JI€ATEIHLHOCTHIO KOMAH/IbI;

. yIpaBisul Obl 33/1a9aMH OTACIEHOTO pa3padOTYNKaA M KOMAHIbI B LIEJIOM;

. yKa3bIBal Obl, Kakue apTedakThl caeayeT pa3padboTaTh;

. MPEIOCTABIIST Obl KPUTEPUU JJISi OTCIICKUBAHUS W W3MEPEHUS IMPOIYKTOB U

(GyHKIIMOHUPOBAHHUSI TPOEKTA.

YHuGHUIUPOBaHHBIN Tporiecc pa3paboTKH MPOTPAMMHOTO OOECIIEYECHHUS - 3TO PEIICHHE
po0OJIeMbI POTPAMMHOT0 00ECIICUEHUS.

[Ipexae Bcero, YHUPUIIMPOBAHHBINA MPOIECC €CTh MPOIECC pa3padOTKH MPOTPaMMHOTO
obecnieuenus. [Ilpoyecc pazpabomku npocpamMmuoco obecnedenus - 3mMo CyMMAa pPA3IUYHBIX
8U008 0esmMeNbHOCIU, HeoOX00UMbIX OJisi Npeodpazosanusi mpebo8aHull Noaiv3osamenell 8
npoepammuyro cucmemy. OqHako YHUDUUIMPOBAHHBIN Mpoliece - 3TO OOJbIIe, YeM eAMHUYHBINA
mpoiiecc, 3TO O0OOOIIEHHBIA KapKac Mpolecca, KOTOPBIM MOXKET OBITh CHENUATU3UPOBAH IS
IIMPOKOTO Kpyra MpOrpaMMHBIX CHCTEM, pa3JIMYHBIX oO0JlacTeil NpUMEHEHHs, YpOBHEH
KOMIIETEHIIMH U Pa3MEPOB IPOEKTA.

YHUGUIUPOBAHHBIM MPOIECC KOMIOHEHTHO-OPUEHTHUPOBAaH. OTO O3HAYaeT, 4YTO
co3jaBaeMasl IMPOrpaMMHAs CHUCTEMa CTPOUTCS HA OCHOBE MPOTPaMMHBIX KOMITOHEHTOB,
CBSI3aHHBIX XOPOIIIO OMPEIEICHHBIMI HHTEpdeiicamu.

JUis pa3paboTKH uepTexeil NporpaMMHON cHuCTeMbl YHUQUUIMPOBAHHBIN Mpolecc
UCTIONB3YET YHUuyuposanuwlii A3u61k MOOEIUPOBAHUS.

OnHako JIEWCTBHUTENBHO cCreluUYHbIE acCHeKThl YHUPUIIMPOBAHHOTO TIpoliecca
3aKJIIOYAIOTCSI B TPEX CIOBOCOYETAHUAX - VYIPABISIEMBIM BapHaHTaMU HCIIOJIb30BaHUS,
APXUTEKTYPHO-OPUEHTUPOBAHHBIN, WTEPATHUBHBIN W WHKPEMEHTHBIH. DTO TO, YTO JeJaeT
YHuUUIUPOBaHHBIHN MPOLIECC YHUKATBHBIM.

[IporpamMMHass cucrema co3gaercd i OOCHYXKHBaHUS €€  IOJIb30BaTENeH.
CrnenoBaTenbHO, Uil IOCTPOEHUS YCIEIIHOW CUCTEMBI Mbl JIOJKHBI 3HAaTh, B YEM HYXKIAIOTCA U
Yero XOTAT ee Oyaylue Noab30BaTelu.

ITonsaTue nonrvzoeamens OTHOCUTCS HE TOJBKO K JIOASIM, paOOTAIOIIMM C CUCTEMOH, HO U
K JIpyruM cuctemMam. TakuMm o0pa3oM, MOHSTHE 1n0.1b3068ameNb OTHOCUTCS K KOMY-THOO HIIN
4eMmy-In0o, YTO B3aMMOJCHCTBYET C CHCTEMOH, KOTOpYHO MbI pa3pabateiBaem. [Ipumep
B3aMMOJICHCTBHS - YEJIOBEK, UCIONb3YIOMUN 0aHkoMaT. OH BCTaBISET B MPOPE3b MIIACTUKOBYIO
KapTy, OTBEUAET Ha BOIPOC, BEICBEUMBAEMbIM MAILIMHOM HA SKpaHe, U MoJdydyaeT AeHbI'u. B oTBeT
Ha BCTaBJIEHHYIO KapTy M OTBETHI MOJIb30BATENsl CUCTEMa OCYIIECTBIISIET MOCIEI0BATENbHOCTh
NEUCTBUI, KOTOpbIe O00ECNeYrBAIOT TMOJb30BATENI0 OIIYTHUMBIH W 3HAUYUMBIA JJIsi HEro
pe3yNbTaT, @ UMEHHO MOJIy4eHHE HATUYHBIX.

B3aumMopeiicTBue Takoro poja Ha3bIBa€TCd BapHAHTOM MCIOJIb30BaHUs. Bapuanm
UCNONIL308AHUSL - MO HaACMb (QYHKYUOHATbHOCMU CUCTEMbl, Heo0X00umas O NOJyYeHUs
noavb30eamenemM 3HAYUMO20 Ol He20, OWYMUMO20 U USMepuMo20 pe3yibmama. BapuaHTel
UCIIONIb30BaHUsl o0ecneunBaloT (yHKIUOHANIbHbIE TpeOoBaHus. CyMMa BceX BapHaHTOB
UCIIOJIb30BAHUS COCTABISIET MOJIENIb BAPUAHTOB HCIIOJIB30BAHMS, KOTOpAsk OMHUCHIBAECT MOJHYIO
(GyHKIIMOHAIBHOCTh cucTeMbl. OHAKO BapHaHTHI MCIOJB30BAHUSA - 3TO HE TOJBKO CPEACTBO
onucaHus TpeboBaHui K cucteme. OHM TakKe HAMPABIISAIOT €€ MPOCKTHPOBAHKE, PEATH3AIUI0 U
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TECTUPOBAHUE, TO €CTb OHM HAINpPaBIAIOT Npoluecc pa3zpaboTku. OCHOBBIBASCH HAa MOJEIU
BapUaHTOB HCIOJb30BaHUA, DPA3pabOTUMKU CO3JAIOT CEPUI0 MoJeNeld MPOSKTUPOBAHUA U
peain3alyy, KOTOpPbIE OCYIIECTBISIOT BAapUaHThl MCIIONb30BaHMs. TecTepbl TECTHUPYIOT
peanu3alMio A8 TOro, 4ToObl TapaHTHPOBAaTh, YTO KOMIIOHEHTBI MOJIENIN peaau3aliu
NPaBUIBHO BBITIOJIHAIOT BapUAHTHI UCHOJIB30BaHUA. TakuM 00pa3oM, BApHAHThI UCTIOIb30BAHUS
HE TOJIbKO HHHULMUPYIOT Hpolecc pa3paboTKH, HO M CIyXaT JUld CBS3M OTAEIbHBIX €ro
qacTeil. Ynpaesniaemvili  6apuanmamu  UCno1b308aHUsA O3HAYaeT, 4YTO MpoIecc pa3padoTKu
IPOXOJAUT CEPUH PAbOUMX IPOLIECCOB, HOPOXKAECHHBIX BAPHAHTAMH UCIIOJIb30BAHU.

1.7 Jlexmus Ne7 (2 uaca).

Tema: «KiroueBbie KOHIIETIINY YHUDHIIMPOBAHHOTO MIPOIIECCa

1.7.1 BonpochI jeKIuM:

1. YHUGHUIUPOBaHHBIN MPOLIECC - OPUEHTUPOBAH HA apXUTEKTYPY.
2. YHuUUMpoBaHHBIHN MPoLIEeCC - UTEPATUBHBIA U HHKPEMEHTHBIH.

1.7.2 Kpartkoe coep:kaHue BONPOCOB:
1. YHUGHUIUPOBAHHBIN MPOLIECC - OPHEHTUPOBAH HA apXUTEKTYPY.

[loHsiTHE ApXUTEKTYpHI IPOrpPaMMBbl BKJIIOUAET B ce0s1 HanboJiee BaKHbIE CTaTUUYECKUE U
JUHAMUYECKHE aCIEeKThl CUCTEMBl. APXUTEKTYpa BbIpACTaeT U3 TpeOOBaHUIN K pe3ylabTaTy B TOM
BUJC, KaK MX MOHUMAIOT MOJB30BATEIH W JAPYI'He 3aWHTEPECOBAHHBIC JHUIA. JTH TPeOOBaHUS
OTpa)KaloTCsl B BapUaHTaxX MUCIOJb30BaHUA. OJHAKO OHHU TAKXKE 3aBUCSAT OT MHOXKECTBA JPYTHX
(bakTOpOB, TaKMX Kak BHIOOp IUIATGOPMBI Ui pabOTHI MPOTrpaMMBI (TO €CTh KOMITBIOTEPHOMN
apXUTEKTYpHl, onepaoHHON cucteMbl, CYBJ], ceTeBbIX MPOTOKOJIOB), JOCTYHMHOCTh T'OTOBBIX
0JIOKOB MHOTOKPAaTHOTO HCIIOJIb30BaHMsI, COOOPaKEHUS pa3BEpThIBAHUS, YHAcCleJOBaHHbIE
CHCTEMBI U HEYHKIMOHAIbHBIE TPEOOBaHUA. APXUTEKTYpa - 3TO MPEJCTABICHHE BCErO MPOEKTa
C BBIIEJICHHEM BaXKHBIX XapaKTEpUCTUK U 3aTylieBbiBaHueM jeraneil. Ilpomecc momoraer
apXUTEKTOPY CKOHIIEHTPUPOBATHCS HA NMPAaBHJIBHBIX LENAX, TAKUX, KaK MOHATHOCTb, JIETKOCTh
BHECEHUS U3MEHEHUI 1 BO3MOXHOCTh TOBTOPHOT'O MCIIOJIb30BaHUS.

Kaxnpiii npoaykt umeer ¢yHkuuu u gopmy. OmHo 6e3 apyroro He cyuiectByer. B
yIayHOM TIPOJIYKTE 3TH JIBE CTOPOHBI JOJKHBI OBITh YpaBHOBEIIEHBI. B aTOM npumepe pyHKInN
COOTBETCTBYIOT BapHaHTaM WCIOJb30BaHUA, a (opMma - apxXUTEeKType. Mbl HyXAaeMcsi BO
B3aMMOJICHCTBUM MEXJy BapHMaHTaMU HCIIOJIb30BAaHMSI UM apXUTEKTypoil. OTO BapuaHT
TPaJUIIMOHHOM mpoOsiemMbl "Kypullbl W sifna". PeanbHO apXWTeKTypa M BapHaHThI
UCIIOJIb30BaHUs pa3padaThIBAIOTCS M1apaLIEIbHO.

Takum 00pa3zom, apXUTEKTOp MpHuuaeT cucreme (Gopmy. IOTo o3Hauyaer, 4yto (popma,
apXUTEKTYypa, JOHKHA ObITh CIPOEKTHPOBAHA TaK, YTOOBI MO3BOJMTH CHCTEME Pa3BUBATHCS HE
TOJIbKO B MOMEHT HadyaJbHON pa3pabOTKH, HO M B OyAyIIUX MOKOJEHUAX. UTOOBI HAMTH TaKylo
dbopMy, apXUTEKTOp MOJKEH paboTaTh, MOJHOCTbIO TMOHHMMAs KIIOYeBble (YHKIUHU, TO €CThb
KJIIOUEBBIE BAapUaHTHl MCIOJIb30BAHUS CHCTEMBI. OTH KIIIOUEBBIE BApUAHTBI HMCIOJIb30BAaHUS
coctaBisitoT oT 5 10 10 % Bcex BapuaHTOB KCIONB30BAaHUS M KpaiHE BaXKHBI, MOCKOJIBKY
cozepxar GyHKIMHU siapa cucteMbl. [Iporiie roBops, apXUTEKTOP COBEPIIAET CIEAYIOIINE IIaru:

. Coznaet rpyOblii HAOPOCOK apXUTEKTYpbl, HAUWHAs C TOW YacTU apXUTEKTYpHI,
KOTOpasi HE CBSI3aHA C BAPUAHTAMMU UCIIOJIb30BaHMUS.
. [anee apxutexkTop paboOTaeT ¢ MOJMHOXKECTBOM BBIIECJIEHHBIX BapUaHTOB

UCTIOJIb30BAaHUS, KaXIblii M3 KOTOPBIX COOTBETCTBYET OJHOM W3 KIIOYEBBIX (YHKUUH
pa3pabateiBaeMoil cucTteMbl. Kaxnaplii u3 BbIOpaHHBIX BapHaHTOB HCIIOJIb30BAHMS AETAIbHO
OINMCBHIBAETCS U pea-IU3yeTCsl B MOHATHUAX MTOACUCTEM, KIACCOB M KOMIIOHEHTOB.

. [Tocne Toro kak BapuaHTHI UCIOJIb30BAHUS OMMCAHBI U MOJHOCTBIO pa3padoTaHsbl,
OoJbIIast 4acTh apXUTEKTYPHl UCCIIEOBAaHA, CO3/IaHHAsl apXUTEKTYypa, B CBOIO Ouepenb, Oyaer

0a30ii 1151 MOTHOM pa3pabOTKU APYTUX BapUAHTOB HCIIOIb30BAHMUS.
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DTOT MpOLECC MPOJOIDKACTCS IO TeX IMOp, MOKa apXUTEKTypa HE OyAeT Mpu3HaHa
CTaOMJIIBHOIA.

2. YHUGHUIMPOBaHHBIN MPOLIECC - UTEPATUBHBIA U HHKPEMEHTHBIH.

Pa3zpaboTka KOMMEpUECKUX MPOrPAMMHBIX IPOIYKTOB - 3TO CEPbE3HOE HPEINpUSATHE,
KOTOPOE€ MOXKET IPOAOJIKATHCS OT HECKOJIBKUX MecCsLeB 10 roaa u 6ozuee. IIpaktuuHo 6bU10 OB
pas3zenuTs paboTy Ha HEOOJbIINE KYCKH WIM MUHM-TIPOEKThl. KaXKIblii MUHU-TIPOEKT SIBJISETCS
UTepalmen, pe3yibTaToM KOTopoi Oyaer npupamienue. Mtepauu OTHOCATCS K maram padodux
IPOLIECCOB, a NPUPALIECHUE - K BBINOJHEHUIO IMpoekTa. s mMakcumanbHOH 3¢ddeKkTuBHOCTH
UTEpaIMH JIOJKHBI OBITh YIPABISEMBIMH, TO €CTh OHU JOJDKHBI BBIOMPATHCS M BBITOTHATHCS 110
wiany. [IoaToMy UX MOKHO CUUTaTh MUHHUIIPOCKTAMH.

PazpaboTunku BBHIOMPAIOT 3a7aud, KOTOPHIC NOJDKHBI OBITH PELICHBI B XOJ€ HTEpaluy,
10J1 BO3eHCTBUEM JIBYX (hakTOpoB. Bo-nepBbIX, B X0/1€ UTE€paLlUU CleyeT padoTaTh C IpyHIoN
BapHaHTOB HCIOJIb30BaHUs, KOTOpas MOBBIIIAET IPUMEHUMOCTb MPOJIYKTa B XOJ€ JalbHeHIei
pa3paboTku. Bo-BTOpbIX, B XOJ€ HTEpaluM CJleIyeT 3aHUMaTbcsi Haubojiee Cepbe3HbIMU
puckamu. [locnenoBarenbHbIe UTEPAMK UCTIONB3YIOT apTedakThl pa3padOTKH B TOM BHIE, B
KOTOPOM OHM OCTJIUCh IIPH OKOHYAHUU MNPEABbIAYLIEH HTEepalud. JTO MHUHUIPOEKTHI, II0-
CKOJIbKY I BBIOpDAHHBIX BapUAaHTOB HCIIOJb30BAHMSI IPOBOAMUTCA IOCIENOBaTENbHAs
pa3paboTKa - aHaJlu3, IPOEKTUPOBAHUE, PeaJIN3alUsl U TECTUPOBAHUE, U B pE3yJIbTaTe BapUAHTHI
UCTIOJIB30BaHUs, KOTOpBIE pa3pabaThIBAIMCh B XOJE WTEPAllUH, MPEICTABISIOTCS B BHIE
UCIIOJIHAEMOT0 KOJa.

Ha kaxxnoit urepanuu pa3pabOTUMKH ONMPEACISIIOT U ONMUCHIBAIOT YMECTHBIC BapUaHTHI
UCIOJIb30BAaHUS, CO3AAI0T MPOEKT, HCHOJb3YIOUUI BBHIOPAHHYIO ApXMTEKTYypy B KadyecTBe
HAIpPAaBIIAOLIEH, peaIu3yl0T MPOEKT B KOMIIOHEHTHI U IIPOBEPSIOT COOTBETCTBUE KOMIIOHEHTOB
BapUaHTaM HcMosib30BaHus. Ecinu urepanms pocturia cBoei Ienu, mpolecc pa3paboTKH
NEpEeXOAUT Ha CIEIYIIlyH uTepanuio. Eciau urepanus He BBIIOIHWIA CBOEH 3a/ladd,
pa3paboTUYHKH JJOIKHBI IEPECMOTPETh CBOM PEIIEHUs U MONPOOOBaTh APYroi MOAXO/I.

JUis monydyeHuss MaKCUMaJlbHOM SKOHOMMHM KOMaHJa, paboTarouiasi HaJ IMPOEKTOM,
JIOJDKHA BBIOMPATh TOJIBKO T€ UTEPAIMH, KOTOPbIE TPeOYIOTCs JJIsi BBIITOJHEHHS LI MPOEKTA.
Jlis 9TOrO ClieayeT pacloyloKUTh UTEpPAllUU B JIOTHYECKOM MOCieoBaTeIbHOCTH. Pasymeercs,
JI0 OTPENIENCHHOro IpeJesa; Tak, He3aMEUeHHbIe paHee MpoOIeMbl MPHUBEIYT K J00aBIECHUIO
UTepalMii WIM HU3MEHEHHI0O HUX [OCIEeN0BaTeIbHOCTH, W Ipolecc pa3paboTku mnorpeldyer
OoNbIIMX yCWIMH W BpeMeHH. MUuHMMM3alMs HE3aMEeUeHHBIX IMpoOJieM sIBIIsSETCS OAHON H3
L[eJIeN CHUKEHUS PUCKOB.

YpaBisseMblil UTEpaTUBHBIN IPOLECC UMEET MHOKECTBO TPEUMYLIECTB.

. VYmpasnsemas uTepanusi OrpaHUYMBaeT (UHAHCOBBIE PUCKM 3aTpaTaMy Ha OJIHO
npupaierre. Ecinu pazpaboTunkam HY>KHO MOBTOPUTH UTEPALMIO, OPTaHU3AIMS TEPSET TOJIBKO
YCUJIMSI, 3aTPadeHHbIE HA OJHY UTEPALUIO, 3 HE CTOMMOCTb BCET0 NMPOJIYKTA.

. VYrpasnsgemas WTepalusl CHU)XKAET PUCK HENOCTaBKU IPOAYKTAa Ha DPBIHOK B
3arjgaHupoBaHHble Cpoku. [Ipm paHHeM OOHapy>KEHUU COOTBETCTBYIOIIETO pPHCKa BpeMms,
KOTOpPOE TPAaTUTCA HAa €ro HEWTpalM3aliio, BHOCUTCS B IUIAH HA PAHHUX CTaiusaX, KOrja
COTPYJIHUKU MEHEe 3arpy>KeHbl, YeM B KOHIIE [JIaHOBOT'O Mepro/a.

. VYnpaBisiemass uTepalusl yYCKOpSET TEeMIIbl Ipoliecca pa3paboTKH B IIEJIOM,
MOCKONIBKY i Oosiee 3(pPexkTuBHOM pabOThl pa3pabOTUYMKOB U OBICTPOro MOJIYYEHHS HUMHU
XOpOLIUX PE3YylbTATOB KOPOTKMM M YETKUH IUIaH MPEANOYTUTEIbHEE JJIMHHOTO M BEYHO
C/IBUTAIOILErOCsl.

. VYnpasisiemass uTepanysi NpU3HAeT TOT (PAKT, YTO JKENaHUs MOJb30BaTeled u
CBSI3aHHbBIE C HUMH TpeOOBaHUS HE MOTYT OBIThH OINpesieNieHbl B Havyale pa3paboTku. OHU 0OBIYHO
YTOYHSIOTCS B TIOCJIEI0BATENbHBIX UTEPALIMSIX.

OTH KOHLENUIMH - YyOpaBisieMas BapHaHTAMH HCIOJB30BAaHUSA, APXUTEKTYPHO-
OPUCHTHPOBAaHHAs M WTEpPAaTUBHAs W WHKPEMEHTHas pa3paboTka - OJUHAKOBO BAXKHBI.
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ApXHUTEKTypa TPEIOCTaBISICT HAM CTPYKTYPY, HAMPABISIONIYIO HAIIy paboTy B UTEpalMsX, B
KaKJI0OM M3 KOTOPBIX BapHAHThI UCIIOIB30BAHUS ONPEACIISIOT EJIM U HAIIPaBJISAIOT HAIly padoTy.
1.8 Jlekums Ne8 (2 yaca).
Tema: «Tunsl nuarpamm B s3eike UMLY»
1.8.1 Bonpocs! ekuum:

1. Kiaccudukanust quarpamm, IpUHITBIE 0003HAYCHHS.
2. N3o0paxkeHne accolannii Ha JuarpaMmmax Kiaccos.
3. Hepapxuu KJ1accoB.

1.8.2 Kparkoe coep:kaHue BONPOCOB:

1. Knaccudukanus quarpaMm, NpuHITHIE 0003HAUCHUSL.

UML 2 omwmceiBaer 13 oduimanpHBIX THUIIOB JUarpamM, IEpPEYHCICHHBIX B Taom. 1.1,
KJaccu(uKanusi KOTOPHIX TpuBeaeHa Ha puc. 1.2. XOTsS 3TH BUABI TUArpaMM OTPaKaIOT
pasyinyHble MOAXO0Jbl MHOIMX crneuuanuctoB k UML u cnoco0 opraHuzanuu Moei KHUTIH,
apropsl UML He cunTaroT aua rpaMMbl LEHTPAJIBHOM COCTAaBIAMOIIECH s3bIKa. I[losTomy
JarpaMMbl ompe JeJieHbl He 04eHb CcTporo. YacTo BMOJIHE JOMYCTUMO MPUCYTCTBUE 3IEMEHTOB
JIMarpaMMbl OJHOTO TuIa B Apyrou nuarpamme. Cranaapt UML yka3bIBaeT, 4To ONpeesieHHbIS
3JIEMEHTHI OOBIYHO PUCYIOTCS B IMarpaMMax COOTBETCTBYIOILETO TUIIA, HO 3TO HE JIoTMa.

Honyctumbiii UML — 3TO s3BIK, ONpenesieHHbIi B COOTBETCTBHH CO CIICHU(UKAIHCH.
OpHaKo Ha IPAaKTUKE OTBET HECKOJIBKO CIIOJKHEE.

o CTpyKTypHbIE JUarpaMMBbl:

oarpaMmsl kiaccos (class diagrams) npenHa3HauyeHbl 17151 MOJCIUPOBAHUS CTPYKTYPBI
00BEKTHO-OPUEHTUPOBAHHBIX MPHJIOKEHUH - KJIACCOB, UX aTpUOYTOB M 3aroJIOBKOB METOJIOB,
HacJIeI0BaHMsl, @ TAKXKE CBSI3€H KJIACCOB APYT C APYTOM;

oJluarpaMMbl KOMIIOHEHT (component diagrams) HCHOJB3YIOTCS MPH MOJAEIUPOBAHUU
KOMITOHEHTHOM CTPYKTYpBI paclpeielIeHHbIX MPUI0KEHNUI; BHYTPH KaX/J1as KOMIIOHEHTa MOXKET
OBITH peaIn30BaHa C MOMOIIbI0 MHOKECTBA KJIaCCOB;

olMarpaMmbel 00beKkTOB (object diagrams) NpUMEHSIOTCA JUIsI  MOJEITUPOBAHMS
dbparMeHTOB paloTaroliell CHUCTEMBbI, OTOOpaXkas peajbHO CYIIECTBYIOIIME B runtime
HK3EMIUIAPHI KJIACCOB U 3HAUEHUS MX aTpHOyTOB;

o IMarpaMMbl KOMITO3UTHBIX CTPYKTYp (composite structure diagrams) UCIIOIb3YIOTCS 1S
MOJIEJIMPOBAaHUS COCTABHBIX CTPYKTYPHBIX 2JIEMEHTOB MOJENEH - KOOIepaluil, KOMIIO3UTHBIX
KOMIIOHEHT U T.[I.;

oluarpamMmbl  pa3BepTbiBaHuA (deployment  diagrams) — mpenHazHaueHbl  JUIA
MOJIEJIMPOBAHUS alIMapaTHOM YacTH cUcTeMbl, ¢ KoTopoil IIO HemocpenCTBEHHO CBS3aHO
(pa3meleHo Win B3auMoOJICHCTBYET);

onuarpammsl naketoB (package diagrams) cimyxkaT /Ui pa3OueHusi 00beMHBIX MOjemei
Ha COCTaBHBIEC YaCTH, a TaKXke (TPaJIULMOHHO) JUIsl TPYIIHUPOBKU KiaccoB Moaenupyemoro I10,
KOTI'Jla UX CIMIIKOM MHOTO.

o [loBeneHUECKHE TUArpaMMBlL:

oJMarpaMMbl  akTHBHOCTEH (activity diagrams) wucmons3yroTess s crienuuKaium
OM3HEC-TIPOIIECCOB, KOTOPBIE JOJDKHO aBTOMAaTU3MpoBaTh paszpabatsiBaemoe 10, a Taxke ams
3aJJaHUS CIIO’KHBIX aITOPUTMOB;

oJlMarpaMMbl  ClIydaeB HcCHoib30BaHus(use case diagrams) mpeAHa3HA4YeHbl JUIS
"BBITSITMBaHUA" TpeOOBAHMI U3 MOJIb30BATENEH, 3aKa3UMKa U SKCIIEPTOB MPEAMETHOM 001acTu;

o IMarpaMMbl KOHEUHBIX aBTOMATOB (state machine diagrams) mpUMEHSIOTCS [T 3aJaHUs
MOBE/ICHUS PEAKTUBHBIX CHCTEM;

o IMarpaMMbl B3auMo/ieiicTBul (interaction diagrams):

» TUarpaMMbl  TIOCJIEIOBATEIBHOCTEH (sequence  diagrams)  HCHOJB3YIOTCS ISt
MOJICIIMPOBAHMS BPEMEHHBIX acleKTOB BHYTPEHHHMX M BHEIIHUX MPOTOK0I0B [10;
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= TUarpaMMbl CXeM B3auMoJeicTBUs (interaction overview diagrams) ciayxaT IS
OpraHHU3aIH UePaApXUH TUarpaMM MOoCIe10BaTEIbHOCTE;

= IMarpaMMbl KOMMYHUKaluii (Communication diagrams) siBJIsifoTCSl aHAJIOTOM UarpamMmm
MOCIIe0BATEIbHOCTEN, HO MO-APYroMy n300paxaroTcs (B MPUBBIYHOM, rpadoBoii, MaHepe);

= BpeMEHHbIE JAuarpammsbl (timing diagrams) sBISIOTCS Pa3sHOBUIAHOCTHIO JUArpaMM
MOCIIE0BATEIHHOCTEN U MO3BOJISIIOT B HAIJISIAHOM (pOpME MOKa3bIBaTh BHYTPEHHIOW TUHAMUKY
B3aUMO/ICHCTBHS HEKOTOPOTO HAOOPa KOMIIOHEHT CHCTEMBI.

CyIiecTBEHHBIM B BOIIPOCE SBJIAETCS TO, Ha Kakux mpaBwiax Oasupyercs UML:
OTHCATEIBHBIX Win IPENHUCHIBAIOIINX. S3bIK C NpeNnuChIBAIOIUMHU
npaBujiamMu (prescriptiverules) ynpasinsercs odUIIMaTILHON OCHOBOHM, KOTOpas yCTaHaBIIMBACT,
4TO SIBJIICTCS, @ YTO HE SIBJISAETCS JIOIYCTHMBIM S3BIKOM, W KaKOoe 3HAYCHHE BKJIAJBIBACTCS B
MOHSATHE BBICKA3bIBaHUs s3bIKa. SI3BIK ¢ ommMcaTelbHbIMH npauiaamu (descriptiverules) — sto
A3BIK, MPaBUJIA KOTOPOTO PACIO3HAIOTCS MO TOMY, KakK JIOAM MPUMEHSIOT €ro Ha IMpaKTHKE.
SI3bIKM IPOTrpaMMUPOBAHMSI B OCHOBHOM UMEIOT MPEIINUCHIBAIO M€ MPaBUia, YCTAaHOBICHHBIC
KOMHTETOM I10 CTaHAAPTaM WJIM OCHOBHBIMHU ITOCTaBIIMKAMM, TOT/Ia KaK €CTECTBCHHBIC S3BIKH,
TaKM€ Kak AaHIJIMICKUI, B OCHOBHOM HMEIOT OIMCATeNIbHbIE MPaBHUa, CMBICI KOTOPBIX
YCTaHABJIMBAETCS IO COTJIAILIEHUIO.

UML — TouHBIIl $3bIK, MOSTOMY MOXHO OBLIO OBl OXHJAaTh, YTO OH OCHOBaH Ha
npeanuceiBaronux npaswiax. Ho UML gacto paccmaTpuBaroT Kak IPOrPaMMHBINA SKBUBAJIEHT
yepTeke U3 JPYrMX MHKEHEPHBIX JUCHMILIMH, a JTH YepTeKH OCHOBaHbI HE Ha
NPENHUCHIBAIOIINX HOTANUsAX. HHUKakoW KOMHUTET HE TOBOPHUT, KAaKHE€ CHMBOJIBI SBISIOTCS
3aKOHHBIMH BCTPOUTENIb HOM TEXHUYECKOW JOKYMEHTALMW; 3TH HOTAIUU OBLIM MPHUHSITHI IO
COTJIAIICHUIO, KaK M B €CTECTBEHHOM s3bIke. CTaHIapThI caMU 0 cede elle HUUero He pemiaor,
MOCKOJIBKY Te, KTO paboTaeT B 3TOH 00JacTH, HE CMOTYT CII€ZIOBaThb BCEMY, YTO YKa3bIBAIOT
CTaHJAPTHI; ATO TO YK€ CaMmoe, YTO CIpaIluBaTh GpaHIy30B O (paHIly3cKoW akagemuu Hayk. K
ToMy ke A3bIk UML HacTOIbKO CIOKEH, YTO CTAHIAPThl YaCTO MOKHO TPAKTOBATh MO Pa3HOMY.
Haxe Bexymme cnenmanictel 1o UML, KOTOpBIe PEelleH3UpOBAIH 3Ty KHUTY, HE COTIACHIHNCH
Obl MHTEPIIPETUPOBATh CTAHAAPTHI.

DTOT BONPOC Ba)KEH U JISI MEHSI, MUIIYIIETr0 3Ty KHUTY, U JJISl Bac, MPUMEHSIOIINX SI3bIK
UML. Ecau Bbl X0THTE NTOHATH AuarpaMmbl UML, BaXHO ysCHUTB, YTO IIOHUMAHKUE CTAaHAAPTOB
— 3TO elle He Bca KapTHHA. JIF0IM TPUHUMAIOT COTJIAIICHHUS U B HHAYCTPUH B IIEJIOM, M B KaKHX-
TO KOHKpeTHbIX mpoekTax. [loaromy, xors crangapt UML u MoxeT OBITh NEpPBHYHBIM
ucToyHuKoM uHpopmanuu no UML, oH He 10JKeH ObITh €IMHCTBEHHBIM.

Most mo3uIHs COCTOUT B TOM, uTO AJisi OonbinHCTBa Moaeit UML umeeT onucarensHbie
npaBuia. Cranmapr UML okasbiBaer HauOosblee BiusiHHE Ha coxepxkanue UML, HO 31O
JielaeT He TOJbKO OH. S Jaymaro, 4To 0COOEHHO BepHBIM 3TO cTaHeT ansi UML 2, xoropsiit
BBOJIUT HEKOTOPBIE COTJIAIIEHHS MO 00O03HAYEHUSM, KOHQIMKTYIOIINE WU C ONPEACICHUIMU
UML 1, unu ¢ ucnosip30BaHUEM MO COTJIANICHUIO, a TaKXkKe elle OONbIle YCIOXKHSET S3bIK.
[ToaTomy B naHHOM KHuUTe g crapatock 0000muTh UML Tak, Kak s €ro BHXKY: U CTaHIAPTHI, U
npUMeHeHHe no cornamenuo. Korga MHe MpUXOOUTCSA yKa3blBaTh HAa HEKOTOpPOE OTIMYUE B
9TOW KHHUTE, 51 Oyay ymoTpeOisTh TEPMHH NPHMeEHEHHe MO corjaimeHuro (conventionaluse),
4yT0OBI 000 3HAYUTH TO, YEro HET B CTaHJApTE, HO, KaK S JyMaro, HIMPOKO ImpumMeHserca. B
clIly4ae €ciad 4YTO TO COOTBETCTBYET CTaHIapTy, s Oyay ymnorpeOiasiTh TepMUH
cranaapTHeli (standard) win HopMaTHBHBIN (NOrmative). (HopMaTuBHBIIE — 3TO TepMUH,
MIOCPEJICTBOM KOTOPOTO JIFOJM 0003HAYAIOT YTBEP)KACHUE, KOTOPOE BHI JIOJKHBI MOITBEPIHTD,
4TOOBI OHO COOTBETCTBOBaJIO cTaHAapTy.IlosTomy Belpakenue HeHopmatuBHBIK UML — 370
CBOEOOpa3HBI CIOCOO CKazaTh, YTO HEYTO COBEPIICHHO HENPUEMIIEMO C TOYKH 3pEHHS
crangapta UML.)

PaccmarpuBas nuarpammy UML, HE00X0IMMO OMHHUTH, YTO OCHOBHOW mipuHIMn UML
3aKJII0YaeTcss B TOM, 4TO Jr00as MHQOpMaLus Ha KOHKPET HOM JauarpamMme MOXKET OBITh
nojiaBjieHa. OTO MOAABIEHUE MOKET HOCHUTDH IJI00aNIbHBII XapakTep — CKPbITh BCE aTpUOYTHI —
WIN JIOKAJIbHBINA — HE MOKa3bIBaTh KaKHe-HUOY/Ib KOHKpETHbIE Kiacchl. [loaTomMy mo nuarpamme
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Bbl HUKOTJ]a HE MOXXETE CYAUTh O 4YeM-HHOYIb IO ero OoTCyTcTBHUIO. [lake ecnu MeTamozenb
UML umeeT noBeieHHE IO YMOTYaHuI0, Harpumep [ 1] mist atpulyToB, KOT/1a BBl HE BUAWTE 3TY
UHOPMALIMIO HA AUAarpaMMe, 3TO MOKET ObITh 00YCIOBIIEHO JHOO0 MOBEACHUEM 110 YMOIYAHHUIO,
a100 TeM, YTO OHA MPOCTO MOJIaBJIEHA.

I'oBops 3710, ciegyeTr ynoMsHYTh, YTO CYLIECTBYIOT OCHOBHBIE COTJIALICHUS, HAIIpUMEpP O
TOM, YTO MHOT'O3HAYHbIE CBOMCTBA JJOJKHBI ObITh MHOYKECTBAMHU.

He napmo cimmkom 3anmknuBarbesd Ha jgonmyctumoM UML, eciau Bbl 3aHHMMaeTech
JCKHM3aMM MM MOJeNsAMH. BakHee COCTaBUTh XOPOUIMM NPOEKT CUCTEMBI, U S IPEIINOYUTAI0
UMETh XOopommi au3aiH B HeponyctumoM UML, yem nonmycrumsii UML, HO mioxoil au3aiH.
O4eBUIHO, XOPOIIMI U JOIYCTUMBIN IIPEAIOUYTUTENIBHEE, HO JIyYlle HAllPaBUTh CBOIO YHEPTUIO
Ha pa3paboTKy Xopoliero mpoekra, yem Oecrokoutbes o cekperax UML. (Konewno, B ciydae
npuMeHeuss UML B kxadecTBe si3bIKa IPOrpaMMHUPOBAHUS HEOOXOAMMO COONIOIaTh CTaHIAPTHI,
MHaue nporpamma Oyaet paboTaTh HENIPaBHIBHO!)

Cwmbica UML

Onmuum w3 3arpyanenuit B UML sBisiercss TO, 4TO XOTA crnenu(uKamus 1mo JpoOHO
OIUCBIBAET ONpeAeeHrue npaBuwibHO chopmupoBanHoro UML, HO 3TOro HeA0CTaTOYHO, YTOOBI
onpeaenuTs 3HauyeHne UML BHe cdeprl M3bICKaHHOTO BbIpaxkeHUs «meramonenb UMLy». He
cyuiecTByeT (GopMalbHBIX omnucaHuii Toro, kak UML oTtoOpaxaercss Ha KOHKpPETHbBIC S3bIKU
nporpammupoBanus. Bel He Moxkere mocMoTpeTs Ha auarpammy UML u mouno cka3ats, Kak
OyzZeT BBINIAAETh COOTBETCTBYIOIIMN KoxA. OnHAaKo y Bac MOMKET OBbITb npubausumenbHoe
npeocmasnenue 0 Bujie nporpaMmel. Ha npaktuke 3toro gocrarouno. Komanael pa3paboTynkoB
4acTo (HOPMUPYIOT COOCT BEHHBIE JIOKAJIbHBIE COIVIAIIEHUS, U, YTOObI MX MCIOJB30BaTh, BaM
IPUAET Cs1 C HUMU II03HAKOMUTBCS.

2. N300paxeHue accolranuii Ha AuarpaMMax Kjiaccos.

JlnarpaMmbl KJIaccoB MCIOJNIB3YIOTCS npu mMoaenupoBanuu [1C nanbonee yacto. OHu
ABIIAIOTCS OJHOW M3 (OpPM CTAaTUYECKOTO OINHCAaHUS CHUCTEMBl C TOYKM 3pEHHUsl €€
NPOEKTHPOBAHUs, TIOKa3bIBasi ee CTPyKTypy. /Jluarpamma kiaccoB He oToOpakaer
JTUHAMHUYECKOE TIOBEICHHEe OOBEKTOB HM300paKEHHBIX Ha HeW kiaccoB. Ha amarpammax
KJIACCOB MOKA3bIBAOTCS KIIACChl, UHTEP(EIChl U OTHOILIEHUS MEX/1y HUMH.

IIpencraBienue Kiaaccos

Krnacc — 310 ocHOBHO# cTpouTenbhbiit 6110k [1C. 310 monsrue npucyrcryet u B OO
A3bIKaxX MPOrpaMMHUPOBAHUSA, TO €cTh Mexay kiaccamu UML u mporpaMMHBIMH Kjaccamu
€CTb COOTBETCTBME, SIBIISAIOIIEECS OCHOBOM NIl aBTOMATUYECKOW I€HEpallMHd MPOrPaMMHBIX
KOJIOB WJIM JUIsSl BBIIOJTHEHUS] peuHKMHUpUHTa. Kaxk/plil Kilacc uMeeT Ha3BaHUE, aTpUOYThl U
onepauuu. Knacc Ha tuarpaMMe moka3bpIBaeTcsi B BUJIE MPSIMOYTOJIbHUKA, pa3ieIeHHOTo Ha 3
obOnactu. B BepxHell conep)KuTCs Ha3BaHHE Kjacca, B CpeAHEW — omnucaHue aTrpuOyToB
(cBOICTB), B HM)KHEH — Ha3BaHMs OINEpaLUi — YCIYT, MPEIOCTABISEMbIX O0BEKTaAMU 3TOTO
KJiacca.

ATpHOYTHI KJIacca ONpPENeNIIOT COCTaB M CTPYKTYPY NAHHBIX, XpaHUMBIX B OOBEKTax
sToro kimacca. Kaxniplii arpuOyr mmeer MMs U THUI, OINPEAETSIONINMN, KaKhe JaHHblEe OH
npezcrasisier. [Ipu peanuzanuu o0beKTa B IPOrpaMMHOM KOJI€ JJIst aTpHOyTOB OYZET BblIENIeHa
namsTh, HEOOXOoAMMAs JUIsl XpaHEHHUsS BCEX aTpuOyTOB, M KaXXIbli aTpuOyT OyneT HMETb
KOHKPETHOE 3Ha4YeHHEe B JIOOOH MOMEHT BpeMeHH pPaboThl mporpammbl. OOBEKTOB OJHOTO
KJlacca B MpPOTrpaMMe MOKET ObITh CKOJb YrOJHO MHOI'O, BCE OHHM MMEIOT OJMHAKOBBI HaboOp
aTpuOyTOB, ONMCAHHBIN B KJlacce, HO 3HAUEHHs aTPUOYTOB y KaXJI0ro 00bEKTa CBOM M MOTYT
U3MEHATHCS B XO/I€ BBIIOJIHEHUS IPOrPaMMBI.

Jnsa kaxmgoro arpubyTra Kiaacca MOXKHO 3a1aTh BUAMMOCTH (Vvisibility). DOta
XapaKTepUCTHKA TIOKa3bIBAa€T, JOCTYNEH Ju aTpubyr mans aApyrux kimaccoB. B UML
OTIpeIeJIeHBI CIIEAYIONINE YPOBHU BUIMMOCTH aTPUOYTOB:

. OTtkpeITHIH (public) — atpulyT BUACH 17151 TFOOOTO APYroro kiacca (00beKTa);

. SammieHHsIi (protected) — aTpuOyT BHIEH IS TIOTOMKOB JAHHOTO KJIacca;
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. 3akpeIThIid (private) — aTpuOyT HE BUJCH BHEUTHUMH KiaccaMu (OOBEKTaMU)
MO3KET UCMOJIb30BaTHCS TOJIBKO OOBEKTOM, €r0 COACPKAILIKM.

IlocnenHee 3HadueHHE MO3BOJSET PEATU30BATh CBOMCTBO MHKAICYJISIUU JAHHBIX.
Hanpumep, o0bsBHB Bce aTpuOyThl Kiacca 3aKPBITBIMH, MOXXHO MOJHOCTBIO CKPBITH OT
BHEIIIHETO MHpa €ro JaHHbIe, TAPaHTUPYS OTCYTCTBHME HECAHKLIMOHWPOBAHHOTO JOCTyHa K
HUM. DTO MO3BOJISIET COKPATUTh YUCIIO OMIUOOK B mporpamme. [Ipu 3ToM ro6ble M3MeHEeHus B
cocTtaBe aTpu0yTOB KJlacca HUKAK HE CKaXKyTcsl Ha octanbHo# yactu [1C.

Krnacc comepxuT o00bsBIICHUS ONMepaluii, MPEACTABISAIONUX COOOH OIpeneaeHus
3arpocoB, KOTOpBIE IOJDKHBI BBIMONHATH OOBEKTHl JAaHHOTO Kiacca. Kaxmas omeparust
UMEET CUTHATYPY, COJAEPKAIIYI0 MMs OIEpaly, TUI BO3BPAIaeMOro 3HAYEHHSI U CIIMCOK
napaMeTpoB, KOTOPBII MOXeET OBbITh YCTHIM. Peanu3arust onepayu B BHJIE IPOLEIYPHI — 3TO
METO/I, MpUHaUIexKaIui kinaccy. s onepanuii, kKak u i aTpuOyTOB Kilacca, OIMpeeIeHo
MOHSATHE «BUIUMOCTBY». 3aKpBIThIC ONEPALUU SBIAIOTCS BHYTPEHHUMH U1 OOBEKTOB Kilacca
U HEJOCTYIHBI U3 Ipyrux o0bekToB. OcTanbHble 00pa3yroT uHTep(delicHy0 YacTh Kiacca u
ABJIAIOTCS CPEICTBOM MHTErpauuu kiacca B [IC.

OTHOmIEeHNs

Ha nmarpammax KiaccoB OOBIYHO ITOKA3bIBAIOTCS ACCOIMALMK M 0000mIeHHS (CM.
MPEIBIIYIIYIO CTaThIO).

Kaxnas accoumanus Hecet nHGOPMAIMIO O CBA3SX MEXIy oObekramu BHYyTpH [IC.
Haubonee uacto uCHONB3YIOTCS OWHApHBIE acCCOLMALlMM, CBSI3BIBAIOIIME JIBa KJjacca.
Acconuanusi MOKeT UMETh Ha3BaHUE, KOTOPOE JTOJDKHO BBIPAXKATH CYTh OTOOpaKaeMoil CBSI3U
(cm. puc. 2). Ilomumo Ha3BaHMs, accolMalus MOXET HMMETh TaKyl XapaKTEepHUCTHUKY,
KaK MHOKeCTBEHHOCTb. OHa IOKa3bIBa€T, CKOJIBKO OOBEKTOB KaKJIOr0 Kiacca MOKET
y4acTBOBAaTh B accolualii. MHOKECTBEHHOCTh yKa3bIBACTCS Y KaXJI0TO KOHIIA acCOLMALUU
(momroca) M 3a7aeTcsi KOHKPETHBIM YHCIOM WM JUana3oHOM 4Yucesl. MHOXECTBEHHOCTD,
yKa3aHHas B BUJE 3BE3/104KH, IPEANOIaraet Jito0oe KOJINYeCTBO (B TOM YHUCIIE, U HOJIb).

u

Acconuanus cama MoxeT o0najgaTh CBOWCTBaMM Kilacca, TO €CTb, UMETh aTpUOYTHI U
onepauuu. B 3TOM cilydae oHa Ha3bpIBaeTCs Kiacc-acCoLMaled U MOXKET PaccMaTpUBaThCs Kak

KJIacC, y KOTOPOTO MOMHUMO $IBHO YyKa3aHHBIX aTpUOyTOB M oOllepaluil €cTh CChUIKM Ha 00a

CBSI3bIBAEMBIX €10 Kilacca. B mpumepe Ha puc.2 acconuanus «BKJIHOYAET» MO CYHIECTBY €CTh
KJIacC-acCOoIMaIusl, YKOTOpoi ecTh arpulyT «KoymuecTBoy», MOKa3bIBAIOIINM, CKOIBKO €IUHUIL

KaXJI0r0 TOBapa BXOJIUT B HaOOD.

O0001menue Ha qUarpaMMax KJIaCCOB HCIIOJIB3YETCS, YTOOBI MOKa3aTh CBSI3b MEXKIY
KJIACCOM-POAMTENIEM U KIAaCCOM-TIOTOMKOM. OHO BBOAMTCS Ha AMAarpamMMmy, KOTJa BO3HUKAET
Pa3HOBUIHOCTH Kakoro-nubo kinacca (Harmpumep, npu pazsutuu I1C — cm. puc.4), a Takxe B
TeX CIIydasix, KOrja B cucTeMe 0OHapyKMBAIOTCS HECKOJBKO KJIacCOB, 001a/Jal0IMX CXOIHBIM
MOBE/ICHUEM.

Kak yxe rosopunocs panee, UML no3BosiieT CTpOUTh MOJIENH C Pa3IMYHBIM YPOBHEM
JeTaN3allHu.

CrepeoTHnbI KJIACCOB

[Ipn co3nanum auarpaMM KJIacCoB YacTO MOJB3YIOTCS MOHSITHEM «CTepeoTHr». B
JAIbHEWIIEM peub MOHAET O cTepeoTHnax kiaccoB. CTepeoTHN Kiacca — 3TO 3JIEMEHT
pacmmpenust cnoBaps UML, xoTopeiii 0003HaYaeT OTJIMYUTEIBHBIE OCOOCHHOCTH B
UCIIOJIb30BaHNN Kiacca. CTepeoTun MMeeT Ha3BaHME, KOTOPOE 3aJacTcsl B BHJIE TEKCTOBOU
ctpoku. [Ipn n3o0pakeHnu kiacca Ha JuarpaMMe CTEpEOTHUIl TOKa3bIBAE€TCSl B BEPXHEH YacTu
KJlacca B JIBOMHBIX YITIOBBIX CKOOKaxX. EcTh yeThlpe CTaHIapTHBIX CTEPEOTHIIA KIACCOB, IS
KOTOPBIX MPEyCMOTPEHBI clrielnaibHble Tpadudeckue n3o0paxkeHus (cMm. puc.S).

Crepeotun ucnoyb3yeTcs A 0003HAYEHUs! KJIACCOB-CYITHOCTEH (KJIacCOB JaHHBIX),
CTPEOTHI OMUCHIBAET MTOTPAaHUYHBIE KJIACChI, KOTOPbIE ABJAIOTCS ocpeanrkamu mexay 11C u
BHEIIHUMH 110 OTHOLICHHIO K HEH CYIIHOCTSMH — aKTepaMu, 0003HAYaeMbIMH CTEPEOTUIIOM
<>. HakoHen, cTepeoTHII OMKUCHIBAET KiIacChl M  OOBEKTHl, KOTOpbIE  YIPABISAIOT
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BBaHMOHCﬁCTBHHMH. HpI/IMeHeHI/IC CTCPCOTUIIOB ITO3BOJIACT, B YdaCTHOCTU, U3MCHUTL BUI
JUarpamm Kjiaccos.

IIpuMeHeHne IMarpaMm KJIaccoB

JlnarpamMmbl KJIaccoB CO3JIAl0TCs Mpu JiorndeckoM monenupoBanuu [1C u cioyxat s
CIEAYIOLIUX LETICH:

. s MonenupoBaHus JaHHBIX. AHAIU3 IPEIMETHON 00JIaCTH MO3BOJISIET BBIBUTD
OCHOBHBIC XapaKTEPHBIE JIJIsl Hee CYITHOCTH U CBSI3U MEXIY HUMH. DTO YIOOHO MOACTUPYETCSI C
MOMOUIbIO JMarpaMM KJIACCOB. OTH JAMarpaMMbl SIBJISIOTCSI OCHOBOM JJisi TOCTPOEHUS
KOHHCHTyaJIbHOﬁ CXEMBI 0a3bl JaHHBIX.

. Hns  npencraBienuss apxuTekTypbl [IC. MoOXXHO BBIACIUTH apXUTEKTYPHO
3HAYMMBbIE KJIACCHI M TIOKA3aTh UX Ha AUarpaMMax, onuchbiBaommx apxurekrypy I1C.
. Jlns MonenupoBaHuUs HaBUTAIMK HKpaHoB. Ha Takux AuarpamMmax MmoKa3blBaloTCs

MOrpaHUYHBIC KJIACCHI U UX JIOTMYCCKAass B3aUMOCBS3b. I/IH(i)OpMaLII/IOHHBIG IoJIs1 MOACIHMPYIOTCA
Kak anI/I6YTLI KJIaCCOB, a YIIPABJIAKOIINEC KHOIIKHU — KaK OIICpallui 1 OTHOLICHUS.

. s MonenupoBaHUS JIOTUKM IPOrPaMMHBIX KOMIIOHEHT (OyAeT ONMCaHO B
HOCEIYIOIHX CTAThAX).

. Jlns MoenupoBaHus JTOTMKH 00paOOTKH IaHHBIX.

3. Hepapxuu Kj1accos.

CambIM pacnpoCTpaHEHHBIM BHUJOM OTHOILIECHHMS 3aBUCHMOCTH SIBJISETCS COCIMHEHUE
MEXIy KJIaCCaMHM, KOTJIa OJIUH KJIACC UCIIOB3YET APYTroi B KaUeCTBE MapaMeTpa Orepaliui.

Jljis MoenupoBaHUSI TAKOTO OTHOIICHHS M300pa3UTe 3aBHCHUMOCTH, HAIMPABICHHYIO OT
KJIacca ¢ OMepannen K KIaccy, UCIOIb3yeEMOMY B KaUECTBE €€ apameTpa.

OauHOYHOE HACJIeTOBAHHE

Monenupys clioBapb CUCTEMBI, BaM 9acTO MPUICTCS paboTaTh ¢ KJIacCaMH, IIOXOKUMH HA
JIpyrue Mo CTPYKTYpe W MOBEICHUIO. B mpuHIume mx MOXHO MOAEIUPOBATh KaK pa3iInyHBIE,
HE3aBUCUMBIE Jpyr OT apyra abcrpakiuu. Ho mnydine BbIIETUTH OJMHAKOBBIE CBOWCTBA M
chopMHpOBaTh HAa UX OCHOBE OOIIINE KJIACChl, KOTOPHIM HACIEAYIOT CIEIHATU3UPOBAHHBIE.

MopenupoBaHre OTHOIIEHUW HACIIETOBAHMS OCYIIECTBIISIETCS B TAKOM TOPSIIKE:

1. Haiinute arpulyThl, omepauuu M OO0s3aHHOCTH, OOIIME A JABYX WM Oojee
KJIACCOB U3 IAHHON COBOKYITHOCTH

2. BreiHecuTe 3TH 3leMEHTh B HEKOTOPBIM OOmIMi Kiacc (ecnu Hamgo, co3maiiTe
HOBBII, HO CJIEINTE, YTOOBI YPOBHEHN HE OKA3aJIOCh CIIMIIIKOM MHOTO).

3. OTMmeThTe B MOJIENH, UYTO OOJiee CrelHaTu3upPOBAHHbBIE KJIACCHl HACIEAYyI0T Oosee
0o0IIKM, BKJIIOYMB OTHOIIEHHWE O0O0OIIEHNs, HAMpaBIEHHOE OT KaXJ0ro TOTOMKa K €ro
POIUTEIIO.

CTpyKTypHbI€ OTHOIIEHUS

OTHoIIEHUS 3aBUCUMOCTH M 00OOIICHHS TPUMEHSIOTCS MIPH MOAEITUPOBAHUU KJIACCOB,
KOTOPBIE HaXOATCS HAa Pa3HBIX YPOBHAX aOCTPaKIMHU WU UMEIOT Pa3IMUHYI0 3HAYMMOCTh. UTO
KacaeTcsl OTHOIIEHHS 3aBUCUMOCTH, OJIMH KJIACC 3aBHCHUT OT JIPYroro, HO TOT MOXET HMYEro He
"3HaTh" O Hammumu TepBoro. Korma pedys umer o0 OTHOMICHHH OOOOIIEHUS, KJIacC-TIOTOMOK
HacjJeayeT CBOEMY POJIUTEN0, HO CaM POJAMTENIb O HEM HE OCBeAOMJIeH. JIpyrumu cioBamu,
OTHOIIICHHUS 3aBUCUMOCTH U 0000IICHHS SIBIISIOTCS OJHOCTOPOHHUMH.

Accouuanuy MOpearnoiaraloT y4yacTUE paBHONPABHBIX KiaccoB. Eciu Mexay AByms
KJIaCCaMH YCTaHOBJICHA aCCOIMAIIHS, TO KaK/IbIM U3 HUX KaKUM-TO 00pa3oM 3aBUCHUT OT JAPYTOTO,
¥ HABUTAILIMIO MOXHO OCYIIECTBISTH B 000MX HaIMpaBlIeHUAX. B TO Bpems Kak 3aBUCIMOCTb - 3TO
OTHOIIICHUE WCIIOIH30BaHUs, a 0000IICHNE - OTHOIICHHE "ABIAETCA'", aCCOIHAIIUN OTPEIEISIIOT
CTPYKTYpPHBI TyTh, OOYCJIOBIMBAIOIIMK B3aUMOJIEHCTBHE OOBEKTOB JaHHBIX KiaccoB. [lo
YMOJTYAHUIO aCCOIMAIIUY SBISIFOTCS JIBYHANPABICHHBIMU, HO BBl MOYKETE OCTABHTh TOJIBKO OJHO
HallpaBJICHUE.

MopenupoBaHue CTPYKTYPHBIX OTHOIIICHUH MTPOU3BOIUTCS CIEIYIONIUM 00pa3oMm:
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1. Omnpenenure accouualyio A KaXJ0M Mapbhl KIACCOB, MEXIY OOBEKTaMH
KOTOPBIX HaJ0 OYyAeT OCYIIECTBISITh HABUTAIMIO. DTO B3I HAa acCOLMMAIUKM C TOYKH 3PECHUS
JTAHHBIX.

2. Ecnu 00bekThl 0IHOTO Kilacca JOJDKHBI OYAyT B3aMMOJCHCTBOBATH C OOBEKTAMH
Jpyroro WHave, 4YeM B KayeCcTBE IMAapaMETPOB OIEPALUH, CIEIYET ONPENeIUTh MEXKIY STHMHU
KJIacCaM¥ aCCOILMAINIO. DTO B3TJIS/I HA ACCOLUAIMH C TOYKH 3PEHHSI TOBEICHHUS.

3. Jnst kaxa0i U3 OnpeiesIieHHbIX acCcolMalui 3a1aiiTe KpaTHOCTh (OCOOCHHO €CiH
OHa HE paBHA *, TO €CTh 3HAYCHUWIO 0 YMOJYAHHWIO) M UMEHa poJiel (OCOOCHHO €CIU ATO
IIOMOTraeT OOBSICHUTH MOJICTID ).

4. Ecnmu oauH ©3 KIIaccOB accCOUMAIMM  CTPYKTYPHO WM OpPraHU3alMOHHO
IpeCTaBisieT co00i 1e10e B OTHOIICHNWH KIIACCOB Ha JPYIOM KOHIIE aCCOLMAIINH, BBITIISIAIIIX
KaK €ro 4acTH, IOMEThTE TAKYIO ACCOIUAIIMIO KaK arperupoBaHue.

Kak y3Hath, Korjga oOBbeKThl JAaHHOTO KJIacca JIOJDKHBI B3aMMOACHCTBOBATh C 00bEKTaMHU
npyroro kiacca? s 3Toro pexomenayercs Bocnonb3oBaTbes CRC-kapTouka-Mu U aHaIH30M
IpeLeaeHToB (CM. TiaBy 16). OTH METOAbI OUYEHb ITOMOTAIOT IPU PACCMOTPEHUH CTPYKTYPHBIX U
MOBEJICHUECKUX BapUaHTOB (PYHKIIMOHUPOBaHHs cHCTeMbl. Eciin B pe3yibTare OOHApYXKUTCS
B3aMMO/ICHCTBHE MEXIY KJIaccaMy, Celu(pUINpyHTe acCOIUAIINIO.

1.9 Jlekumst Ne9 (2 yaca).
Tewma: «Tunel fuarpamm B s361ke UML.»
1.9.1 BonipochI jeKkium:

1. CRC-kaproukw.
2. Jlmarpamma Kjaccos.
1.9.2 Kparkoe coaep:kaHue BONPOCOB:

1. CRC-kapToukH.

CRC-kaprouku. CRC obo3Havaer Class-Responsibilities-Collaborators
(Knacc/OtBercTBeHHOCTH/Y4acTHUKH). IT0 3¢ (eKTUBHBIN criocod aHanu3a cueHapuen. KapTo
CRC Bnepsble npennoxuin bek nu KanHuHrxaM 11st o0ydeHuss 00beKTHO-OPUEHTHPOBAHHOMY
IPOTPaMMHUPOBAHUIO.

Kapra npeacraBisier cob6oit TabauIly ¢ 3aroJioBKoM u JIByMs crosidniamu. Ha kaproukax
pa3paboTuyMK MNHIIET CBEpXY — Ha3BaHUE Kiacca, 0Aa30BOr0 MIIM CyIEpKiacca, MPOU3BOJHBIX
KJIACCOB, CHHU3Yy B JIEBOM IOJIOBUHE — 32 YTO OH OTBEYAET, a B MPABOIl MOJIOBUHE — C KEM OH
corpyannvaer. IIpoxoas mo cueHapuio, pa3pabOT4YMK 3aBOAUT MO KapTOYKE Ha KaKIbIH
OoOHapyXeHHBI KJIacC M JONUCHIBAET B HEE HOBbIE MYHKTHL. Ilpu 3TOM Kaxnplii pas
aHAJTU3UPYETCs, YTO U3 ATOTO MOIY4aeTcsl, U "BBIACNACTCS U3JIUIIEK OTBETCTBEHHOCTH" B HOBBIM
KJIaCC WJIM TEPEHOCSTCS] OTBETCTBEHHOCTH C OJHOTO OOJBIIOrO Kiacca Ha HECKOJBKO Oolee
JIeTaJbHBIX KJIACCOB, WM, BO3MOXHO, IT€PEJAeTCs YacTh 00sI3aHHOCTEH APYyroMy Kiaccy.

T.e. o5T0 BHOMHE HOpMajJbHas CHUTyalus, Korja pa3paboT4uKy HEO0OX0JUMO
nepeaensiBath OO cnoBapp 1 CRC-kapThl HECKOJIBKO pa3, YTO TOBOPUT O BaKHOCTH ITara
aHamu3a.

KapTouku MOXHO packiaJpIBaTh TaK, 4TOOBl MPEACTaBUTH (DOPMBI COTPYAHUYECTBA
00bekToB. C TOUKM 3pEeHMs] IMHAMUKH CLIEHApHsl, UX PACIOJIOKEHHE MOXKET MO0Ka3aTh MOTOK
COOOIIeHUI MKy 00bEKTaMH, C TOYKHU 3PEHUSI CTATUKU OHH MPEJICTABIISAIOT HepAPXHUH KIIACCOB.

2. JImarpamma KJ1accos.

JlmarpaMma KJIacCOB OIUCHIBACT THUIBI OOBEKTOB CHUCTEMBbI M PAa3IMYHOIO poja
CTaTHYECKHE OTHOIICHUS, KOTOpbIE CYIIECTBYIOT MeXIy HuMH. Ha amarpamMmax KiaccoB
OTOOpaXkaloTCs TaK)Ke CBOWCTBA KJIACCOB, OIEpAllMM KIACCOB M OTPaHHYCHHs, KOTOpPbIC
HaKJIA/IBIBAIOTCSI Ha CBS3M MexIy oObekTamMu. B UML Tepmun ¢pynkuuonaabHocts (feature)
IPUMEHSIETCS] B KAYeCTBE OCHOBHOT'O TEPMHHA, ONMCHIBAIOIIECTO U CBOMCTBA, M ONEPALIMH KJlacca.
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CBojicTBa NIPEACTABIAIOT CTPYKTYPHYIO (PYHKUIMOHAIBHOCTh Kjacca. B mepBom
npuOIMKEHUH MOYKHO paccMaTpUBaTh CBOMCTBA Kak MoJjs kiacca. Kak Mbl yBUIMM MO3]HEE, B
JENCTBUTENBHOCTH 3TO HE TaK MPOCTO, HO BIIOJIHE IPUEMIIEMO I HaJasa.

CBoiicTBa MPEACTABISAIOT €AMHOE IOHATHE, BOIUIOLIAIONIEeCS B JABYX COBEPIICHHO
Pa3IMYHBIX CYHIHOCTSX: B aTpuOyTax M B accolMalusAxX. XOTS Ha JAUarpaMMe OHH BBITJISAST
COBEPUICHHO MO Pa3HOMY, B IEUCTBUTEIHLHOCTHU 3TO OJTHO U TO XKE.

ATpHOYT ONUCHIBAET CBOMCTBO B BUJIE CTPOKHU TEKCTAa BHYTPHU NPSAMOYTOJbHUKA Kilacca.
[Torast popma atpudyra:

BUIMMOCTb MMSI: THII KPATHOCTH = 3HAYEHHE N0 YMOJTYAHUIO {CTPOKA CBOIiCTB}

Hanpuwmep:

umsi: String [1] = "be3 umenn" {readOnly}

O06s13aTENBHO TOJIBKO UMSL.

*MeTKa BUAMMOCTb 0003HA4YaeT, OTHOCUTCS JIU aTpuOyT K OTKPBITEIM (+) (public) nim x
3aKpBITHIM () (private).

*Ums atpubyra — cocod CChUIKU Ki1acca Ha aTpuOyT — MpUOTUZUTEIIEHO COOTBETCTBYET
MMEHHU TOJIS B SI3bIKE MPOrPaMMHUPOBAHUSI.

*Tumn atpubyra HaKIagbIBACT OrpaHUYEHHE HA BHJ OOBEKTa, KOTOPBIA MOXET OBITH
pa3MmeriieH B aTpulOyre. MOKHO CUUTATh €r0 aHAJIOIOM THUIIA MOJIS B SI3bIKE MPOTPAMMHUPOBAHHUS.

*KpaTHOCTB.

*JHaYeHHe IO YMOJYAHHUIO IIPEJCTABILeT cCOOOI 3HaueHue Al BHOBb CO3/1aBAEMBIX
00BEKTOB, €CIIM aTPUOYT HE ONPEJIEIICH B MPOIECCE CO3TaHUsI.

*DJEeMEHT {CTPOKa CBOWCTB} MTO3BOJISIET  YKa3bIBaTh JIONOJIHUTEIbHBIE  CBOWCTBA
atpuOyra. B npumepe on pasen{readOnly}, To ecTb KIHEHTHI HE MOTYT H3MCHSTH ATPUOYT.
Ecnu on mponyiieH, To, Kak IpaBUiIo, aTpuOyT MOKHO MOIuuUIupoBaTh. OCTalbHBIE CTPOKU
CBOWCTB OyIyT OIHMCaHBI TIO3KE.

Acconmanuu

Jlpyras umocrach CBONCTBAa — 3TO accolManus. 3HauMTENbHAs 4acTb MH (opMalud,
KOTOPYIO MOXHO yKa3aTh B aTpuOyTe, MOABIAETCS B ACCOLUALINU.

Order

+dateReceived: Date [0..1]

+isPrepaid: Boolean [1]

+lineltems: OrderLine [*] {ordered}

Acconuanms — 3TO HENpEpbIBHAS JIMHUSA MEXIy IBYMs KJlacCaMH, HallpaBJI€HHas OT
HCXOJIHOTO KJlacca K IiefieBoMy kiaccy. Mms cBolicTBa (BMeCTe C KpPaTHOCTBIO) pacrojiaraercs
Ha 1IeJIeBOM KOHIle accouuanuu. lleneBoil kKoHel accoluaniy yKas3bIBaeT Ha KJIACC, KOTOPHIM
SBIISIETCS. TUIIOM CBOMCTBA. bonbias yacte nHGOpMAIK B 000MX MPEICTaBICHUSX OJWHAKOBA,
HO HEKOTOpbIE 3JIEMEHThl OTJIMYAIOTCS JApPYr OT JApyra. B uacTHOCcTH, acconuanusi MOXKET
MOKAa3bIBaTh KPATHOCTh Ha 000MX KOHIAX JTMHHH.

EcrectBenno, Bo3uukaer Bompoc: «Korma crnemyer BeIOMpaTh TO WM HHOE
npezcrasienue?». Kak npasuio, s cTaparoch 0003HadaTh MPH MOMOIIM aTpUOYTOB HEOOJbIINE
AIIEMEHTBI, TAKME KaK JaThl UM JOTHYECKHE 3HAUECHHUs, — TJIaBHBIM 00pa30M, TUIIbI 3HAYEHUH, —
a acconmanuu JUisi OoJee 3HAYMMBIX KJIAcCOB, TAKUX KaK KIMEHTHl WM 3aka3bl. S Takxke
MPEOYNTAI0 HCIOJIb30BaTh MPSIMOYTOJIBHUKHM KJIacCOB JJisi HamOosee 3HauYMMbIX KJIACCOB
JUarpaMMBbl, a aCCOIUAINH U aTPUOYTHI JIJISI MEHEE BXKHBIX 3JIEMEHTOB dTOM TUATPAMMBI.

KpaTtHocTth cBolicTBa 0003Ha4aeT KOJUYECTBO OOBEKTOB, KOTOPBHIE MOTYT 3aIlOJIHATH
JTaHHOE CBOMCTBO. Yalie BCero BCTpeYaroTCs CIEAYIOLINE KPaTHOCTH:

*]1 (3aka3 MOXeT MpPeACTaBUTh TOJIBKO OJIMH KIIUEHT. )

0..1 (KopmopaTuBHBIN KIHEHT MOXET HMETh, a MOXET U HE MMETh €JMHCTBEHHOTO
TOPrOBOT'0 MPEJICTABUTEIS. )

o* (KnmeHT He 00s3aH pa3MemaTh 3aka3, U KOIUYECTBO 3aKa30B HE orpaHudeHo.OH
MOKET Pa3MECTHTh HOJIb WJIH O0JIee 3aKa30B.)
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B 0oipmMHCTBE CilydaeB KpPaTHOCTH OINPENEISIIOTCS CBOMMHU HIDKHEH M BepXHEH
rpaHuIlaMu, HanpuMmep 2.4 17 UTpOKOB B KaHacTy. HWKHsAS rpaHuiia MokeT ObITh HyJIEM WIH
MOJIOKHUTEIBHBIM YHUCIIOM, BEPXHsISI TPAHULIA TIPEJCTABISET COO0I MOJOKHUTEIBHOE YUCIO WK *
(6e3 orpanuuenuit). Ecnu HWXKHSAS U BEpXHsIsl TPaHMIBI COBIAJAIOT, TO MOXHO YKa3aTb OJHO
qucio; 1o3ToMy | skBUBaneHTHO 1..1. [TockonbKy 3T0 00mMit ciydaid, * SBISETCS COKpALICHUEM
0..*.

[Tpu paccmoTpeHnu aTpuOyTOB BaM MOTYT BCTPETUTHCS TEPMHUHBI, UMEIOIINE OTHOLICHHE
K KPaTHOCTH.

*Optional (HeoOs3aTENbHBII) TPEAIOIaracT HyJIEBYI0 HUKHIOKO TPaHULLY.

*Mandatory (00s13aTeNbHBIN) MMOPa3yMeBaET, YTO HUXKHSS IPaHHIA paBHA WK OOJIbIIIE

*Singlevalued (ogHO3HAYHBIN) — JIJIs1 TAKOT'O aTpUOyTa BEpXHss I'PaHHM 11a paBHa 1.
*Multivalued (MHOTO3HAYHBIIT) UIMEET B BUIY, YTO BEPXHsis rpaHuna oospiie 1; 0Ob19HO

Eciu cBOMCTBO MOXET HMMETh HECKOJIBKO 3HAu€HUH, sI MPEANOYUTa0 YHOTpeOJsATh
MHOX€ECTBEHHYIO (popMy ero umeHu. [1o yMoa4aHuio 371€MEHTBl ¢ MHOXKECTBEHHOM KPaTHOCThIO
00pa3yloT MHOXKECTBO, IIOTOMY €CIM Bbl IPOCUTE KJIMEHTAa pPa3MECTHTh 3aKa3bl, TO OHU
IIPUXOJAT HE B IPOM3BOJILHOM Hopsake. Eciy nmopsiok 3aka3oB B accoLMallii UMEET 3Ha4YEHUE,
TO B KOHIIE accouuaimu HeoOxomaumo no0aButh {ordered}. Ecnm Bbl XOTHTE pa3peuIuTh
HoBTOpHI, TO no6aBbTe{noNunique}. (Eciu sxenarensHo SBHBIM 00pa3oM IOKa3aTh 3HAYCHHE 10
YMOJTYaHHIO, TO MOKHO Hcrosib3oBarb{unordered} u{unique}.) Bcrpeuarotes Takxke uMeHa Jist
unordered, nonunique, opueHTHPOBAaHHBIC HA KOJUIEKIMH, Takue Kak{bag}.

UML 1 nomyckan nuckpeTHble KpaTHOCTH, Hanpumep 2,4 (o3Havarouryro 2 uin 4, Kak B
cilyyae aBTOMOOMJIEH, 10 TOro Kak MOSIBMJIMCh MUHHMB3HBI). [IMCKpeTHbIE KpaTHOCTU HE ObLIN
HIMPOKO pacnpocTpaHeHsl, 1 B UML 2 ux yxe Her.

KpatHocTh arpulyTa 1o yMOJIYaHUIO paBHA. XOTS 3TO U BEPHO I METaMOJAEIH, HEIb3s
npeJroararb, YTo €M 3Hau€HUEe KPaTHOCTU JUIsl aTpuOyTa Ha JuarpaMme OMyHIEHO, TO OHO
PaBHO, MOCKOJIbKY MH(pOpMAIMs O KPaTHOCTH Ha AMAarpaMMe MOXET OTCYTCTBOBaTh. [ToaToMy s
IpeJl HOYUTAI0 yKa3blBaTh KPaTHOCTb SIBHBIM 00Pa30M, €CJI 3Ta UH(pOpMaIHs BaKHa.

IIporpaMmMHasi HHTEpHpPETALUA CBOICTB

Kaxk n qiia npyrux snementoB UML, nHTEpNIpeTHPOBaTH CBOKCTBA B PO IPAMME MOXKHO
no pasHomy. Hambonee pacmpocTpaHEHHBIM IpeJCTaBIECHUEM SBIISETCS IOJIE€ MM CBONCTBO
s3bika mporpammupoBanus. Tak, kimacc OrderLine (Ctpoka 3aka3a), moka3aHHbINH Ha puc. 3.1,
Mor Obl OBITh Npe/ICTaBIIEH B Java cieayromuM o0pazom:

public class OrderLine...

privateint quantity; private Money price; private Order order; private Product
product

B s3p1ke, moroO6HoM C#, KOTOPBIH IOIYCKaeT CBOMCTBA, 3TO MOTJIO ObI BBI IIISJIETh TAK:

public class OrderLine ...

publicint Quantity; public Money Price; public Order Order; public Product
Product;

OOparuTre BHHMMaHHe, YTO aTpUOYT OOBIYHO COOTBETCTBYET OTKPBITHIM (public)
CBOICTBaM B sI3bIKE, MOACPKHUBAIOIIIEM CBOWCTBA, HO COOTBETCTBYET 3aKPBITHIM (private) mojsm
B SI3bIKE, B KOTOPOM TaKOM MOMJEpKKH HET. B s3bike 0e3 CBOWCTB C MOJSMH MOKHO OOIIAThCs
MOCPEACTBOM METOJIOB JIOCTyNa (MOJIy4eHHE U YCTaHOBKa). Y aTpuOyTa TOJIBKO JJIs UTEHHUS He
Oy ZeT MeTo/a YCTaHOBKHU (B ciiyyae MOJei) WM ONepaluy YCTaHOBKH (B Cilydae CBOICTBA).
VYyrure, 4TO €ciu CBOMCTBY HE MPHUCBOUTH MMs, TO B OOLIEM cilydyae eMy Oy/leT Ha3HaueHO UMs
LIEJIEBOTO KJIacca.
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2. METOJINYECKHE YKA3AHWSI 11O ITPOBEJIEHUIO
NMPAKTUYECKHUX 3AHSITUN

2.1 llpakTuueckoe 3ansitue Nel (2 gaca).
Tema: «O01IHe MPUHIIUNBI TPOEKTUPOBAHUA HH(POPMAITHOHHBIX CHCTEM»

2.1.1 3apanue 1Jis1 padoThHI:

1. U3yuutb 00BEKT NPOEKTUPOBAHUS.
2. W3yuuTtsh npoiiecc MpoeKTUPOBAHUSI.
3. TonATk popmMalbHYIO JOTHKY.

2.1.2 KpaTrkoe onucaHue mMpoBOIMMOTO 3aHATHA:

PaccmaTpuBarOTCsl TIOHSTHS MPOCKTHPOBAHHE, OOBECKTA, MpPEIMETa IMPOSKTHUPOBAHMSL.
Craguu u ortanbel npoekTupoBaHus. I[loHsTue ¢opManbHONH JOTHKH M €€ OTJIWYHE OT
He(OpMaIbHOM.

2.1.3 Pe3ybTaThl U BHIBOJBIL:

Paznuunble BUIBI MPOSKTUPOBAHHUS OPHEHTHPOBAHBI HA CO3JaHHE W IMPeoOpa3oBaHUE
pa3HbIX OOBEKTOB M MpeaMeToB. OOBEKT U MpEeAMET MPOSKTUPOBAHUS COOTHOCATCS MEXKAY
co0oii kak o01ee U YaCTHOE.

Komruiekc nmpoekTHBIX paboT BKIIOYAET B ce0s TEOPETUYECKUE U IKCIIEPUMEHTAaIbHbIC
WCCJICJIOBAHMSI, PACUCThI, KOHCTPYHPOBAHHE.

[IpoekTupoBaHue pa3aensercs Ha STaIlbl.

dopmalibHAsL JIOTHKA, B OTIWYHE OT He(pOpMalbHOW, OpraHW30BaHA Kak (opMallbHAS
cucTtema, obnajaromniasi BHICOKMM YPOBHEM aOCTpakIUU U YETKO OIpenelEHHBIMU METOJIaMH,
MPaBHJIaMHU U 3aKOHAMH

2.2 llpakTuyeckoe 3anaTue Ne2 (2 yaca).
Tema: «OOUIMe NPUHIUIBI TPOEKTUPOBAHUS UH(OPMAIIMOHHBIX CUCTEM»

2.2.1 3aganue 11 padoThI:

1. U3yuuts npouecc 00pa3oBaHus MOHATHSL.
2. V3yunTh MUANEKTUYECKYIO JIOTHKY.
3. U3yuuTh comeprkaTesibHO-T€HETHUECKYIO JIOTHKY.

2.2.2 KpaTkoe onucanue NpoBOANMOro 3aHATHA:

IIponiecc oOpa3oBanust moHsATHA. [loHATHE M mHpeaMeT AHWATEKTUYECKOH JIOTHKH.
[Tono)keHns KOHUENINH COAePKATETbHO-TEHETUUECKOM JIOTUKH.

2.2.3 Pe3yabTaThl U BHIBO/bI:

[Ipuemamu oOpa3oBaHMsI TOHSTHUS SBJISIOTCS: aOCTparMpoBaHUE, aHalW3, CHHTES,
cpaBHeHHE U 00001meHue. Bee gornueckue mpueMsl 00pa3oBaHUs MOHATUNH UMEIOT BaKHEHIIee
3HaueHue. OHM CBS3aHbI MEXly COOOM, X HEBO3MOXKHO MPEACTaBUTh OJUH 6e3 apyroro. Yacrto
MPUMEHSIOTCS] BMECTE WM MPEIIIECTBYIOT OJUH JIPYroMy.

JlnanekTuyeckasi JIOTMKa - 3TO Y4Y€HHME O IO3HAHUHU, O (PHIOCO(YCKOM MOCTUKEHHUH
00BbeKTHBHON UWCTHHBL. OHa ONHUCBIBaET TWpollecC TMO3HAHMSA HE peanbHOH  chepbl
NeNCTBUTENBHOCTH, a aOcTpakTHOro oOwekra. ConeplkaHue AMANEKTUYECKOW JIOTHUKU
MOKa3bIBaeT AMAJEKTHUECKUI MeToa (HIOCO(CKOro MO3HAHUS B YUCTOM, Haubojee oOmIeM,
abctpaktHOM Buae. dopManbHas JIOTHKAa HCCIEAYeT OTHOIICHUS MEXIY MBICISIMH,
BbIpa)KEHHBIE B CTAOUIIbHBIX, HEU3MEHHBIX CTPYKTYypax.

IIponiecc MbINIEHUST MPOTEKAET COINIACHO JOIMYECKMM 3aKOHaM HE3aBUCHUMO OT TOrO,
3HaeM Mbl 00 MX CYyIIECTBOBAaHMM HJIM HET. BciencTtBue cBoeil 0OBEKTUBHOCTH JIOTMYECKHE
3aKOHBI, TaK ke Kak U (pu3n4ecKue, Helb3s HapyIIUTh, OTMEHUTh WJIN IEPEUHAYUTb.
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2.3 llpakTuuyeckoe 3ansitue Ne3 (2 yaca).
Tema: «Buabpl Mosieseil KOMIOHEHTOB HH(POPMALTUOHHBIX CHCTEM
2.3.1 3apanue 1Jis1 padoThHI:
1. W3yuuTth NOHATHE CUCTEMHOIO MOAXO0/AA U CUCTEMHOI'O aHAJIN3A.
2. V3yunTh TOKYMEHT. DJIEKTPOHHBIN JokyMeHT. MH]opManmonHas cucrema.
2.3.2 KpaTkoe onucanue NpoBOANMOro 3aHATHA:
OcHOBHOM OOMIMI MPUHIIMIT CUCTEMHOTO MOAX0/1a. TPaKTOBKY MOHSATHUS CUCTEMHOTO
aHayn3a. OnpeneneHue JOKyMEHTa, 3JIEKTPOHHOTO IOKYMEHTA, TIOHSITHE U Ha3HAaUCHHE
MH(OPMALIMOHHON CUCTEMBI.

2.3.3 Pe3yabTaThbl M BHIBO/IbI:

CHCTeMHBII TMOAXOJ] BKIIIOUAeT B CE0Sl BBISABICHHE CTPYKTYPBhI CHCTEMBbI, THUITU3AIHIO
CBsI3€H, ONpe/ICTICHUE aTPUOYTOB, AaHAIU3 BIUSTHHS BHEIIHEH CPEJIbI.

CHCTeMHBIH aHAJIN3 XapaKTEepU3yeTCs TJIaBHBIM 00pa30M YIOPSI0YCHHBIM, JOTHUECKU
00OCHOBAHHBIM TOAXOJIOM K HCCICIOBAHHIO TMPOOJIEM W HCHOJIb30BAHUIO CYIIECTBYIOIIMX
METOJIOB WX pCIICHHS, KOTOpPbIe MOTyT ObITh pa3pabOTaHbl B paMKax JAPYrHX
HayK.

[{e/1bl0 CHCTEMHOTO aHaIM3a SIBISETCS IMOJHAS M BCECTOPOHHSSA MPOBEPKA Pa3IMYHBIX
BapUaHTOB JICUCTBUI C TOYKM 3PCHHUSI KOJMYECTBEHHOTO W KAYECTBEHHOT'O COIOCTABJICHUS
3aTPavYeHHBIX PECYPCOB C TOTy4aeMbIM dPHEKTOM.

CHUCTeMHBII aHAJIM3 XapaKTEPU3YeTCs TJIAaBHBIM 00pa30M YIOPSAIOYCHHBIM, JIOTHYCCKH
00OCHOBAHHBIM TOAXOJOM K HCCICJAOBAaHHIO MPOOJIEM M HCIOJb30BAHUIO CYIIECTBYIOUIHX
METO/IOB X PEUICHHUs, KOTOPBIE MOT'YT OBITh pa3pabOTaHbl B paMKax JPYI'HX HAyK.

2.4 TIpakTu4yeckoe 3ansirue Ned (2 yaca).
Tema: «Buabl Mmojeneld KOMIOHEHTOB HH(POPMAITMOHHBIX CUCTEM»
2.4.1 3ananue ajs padoThI:
1. U3yuuTth NoHATHE CUCTEMHOTO MOAXO0/Aa U CUCTEMHOI'O aHaJIn3a.
2. W3yunTh TOKYMEHT. DIEKTPOHHBIN JOKyMeHT. IHopMamonHas cuctema.
3. W3yunth nHGOPMAITMOHHYIO TEXHOJIOTHIO.

2.4.2 KpaTkoe onucanue NpoBOANMOro 3aHATHA:

Onpenenenre JOKYMEHTA, 3JIEKTPOHHOTO IOKYMEHTA, IIOHATHE U Ha3HAUYEHUE
uHpOpMaLMOHHOM cucteMsl. [loHsATHE HH(OPMAIIMOHHOMN TEXHOIOTHH.

2.4.3 Pe3yabTaThl U BHIBOJABI:

JIOKYMEHT SIBJISIETCSI OCHOBHBIM CIIOCOOOM MpPEACTaBICHUS MHPOpMALUU. D1eKmponHblll
00KyMeHm — 3TO OyMaKHBIA JOKYMEHT, BBEJEHHBIN B KOMNbIomep i 00pabOTKH.

WudopmanvonHas cucTtemMa MpeAHa3HayeHa Uil CBOEBPEMEHHOIro obecredeHus
HaJJIeXKaIUX JItoJled Haanexaiel nHpopManueil, To ecTh A yIOBJIETBOPEHUS] KOHKPETHBIX
UH(POPMALIMOHHBIX MOTPEOHOCTEN B paMKax OINpeeseHHON MpeIMETHOW 00JIaCTH, TpPU 3TOM
pe3ynbTaToM (QYHKIMOHUPOBAHUS HHMOPMAIIMOHHBIX CHCTEM SIBISETCS HMH(QOpMAaIOHHAs
OPOAYKIMSI — JOKYMEHTBI, MH()OPMAIIMOHHBIE MAaCCUBBI, 0a3bl JTAHHBIX U1 HUH(OPMAIMOHHBIC
YCIIYTH.

WudpopmanoHHass TEXHOJOTHsS — IPOLECC, HCHOIb3YIOUINH COBOKYMHOCTh CPEICTB
MeTOoI0B cOopa, 00pabOTKH U Nepeaur NEePBUYHON HHPOPMAIUH [T TOTY4eHUs] UHpOpMaliu
HOBOT'O Ka4eCTBa O COCTOSTHUM 00BEKTA, T.€. HHPOPMALITMOHHOTO MTPOAYKTA.

NupopmaniioHHble TEXHOJOTHUM COCTOSIT W3 DJTaloB, KAXKIBIH M3 HUX BKIIOYAET
orepanuy, a IMOCIEIHUE COCTOAT M3 DJIEMEHTAPHBIX JEHCTBUM, TAaKUX KaK Ha)kaTUe KaKou-
HUOYIb KJIABUIIIH, BHIOOP TTO3UIIMHA B MEHIO U T.JI.

2.5 IlpakTuueckoe 3ansitue Ne5 (2 yaca).
Tema: «Buns! cucrem npoextupoanust ACON»
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https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%BC%D0%B5%D1%82%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B0%D1%81%D1%81%D0%B8%D0%B2
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

2.5.1 3aganue 1151 padoThI:
1. W3yunth yYHUPHUIMPOBAHHBIA  MpOIECC —  YIOPAaBISIEMbId  BapHaHTaAMH
UCTIOJIb30BaHUSI.
2.5.2 Kparkoe onucaHue mMpoOBOAMMOT0 3aHATHSA:
YHUGUIMPOBaHHBIN Mpolecc pa3padoTKU MPOTPAMMHOTO 00ECIeUeHHs] ¢ TOYKU 3PEHUs
YIIPaBJIIEMOCTH BapUaHTAMH HCIIOJIb30BaHMS.

2.5.3 Pe3yabTaThbl M BHIBO/IbI:

YHUGUIUPOBaHHBI  TpOLEcC  €CTh  Npolecc  pa3pabOoTKu  MPOTPaMMHOIO
obecnieuenus. [Iporecc pa3paboTKM MPOrpaMMHOIO OOECIEYeHHs] - 3TO CyMMa pPa3IMYHBIX
BUJIOB JICATEIILHOCTH, HEOOXOAMMBIX sl IpeoOpa3oBaHusi TpeOOBaHMII MOJb30OBATENEH B
nporpaMMHuyio cucreMy. OnHako YHUPHUIMPOBAHHBIA MPOIECC - ATO OOJbIlE, YeM €AMHUYHBIN
MPOIIECC, 3TO OOOOIICHHBIN KapKac Mmporecca, KOTOPhI MOXET OBITh CIECIHATU3UPOBAH IS
IIMPOKOTO Kpyra MpPOrpaMMHBIX CHCTEM, pa3JIMYHBIX o00JlacTell NpUMEHEHHs, YpOBHEH
KOMIIETEHIIMH U Pa3MEPOB IPOEKTA.

YHU(GUUUPOBAHHBIM MPOLECC KOMIOHEHTHO-OPUEHTHUPOBAH. OJTO O3HAYaeT, uYTO
co3jaBaeMasl IMPOrpaMMHAs CHUCTEMa CTPOUTCS HA OCHOBE IPOTrPaMMHBIX KOMIIOHEHTOB,
CBSI3aHHBIX XOPOIIIO ONPEEICHHBIMI HHTEpdeiicamu.

Jnst pa3paboTKu dYepTex el NPOrpaMMHON CHCTEMBI Y HUQDUIIMPOBAHHBIA IPOIIECC
UCTIONB3YET Y HU(PUIIMPOBAHHBIN S3bIK MOJICTHUPOBAHHUS.

2.6 IlpakTuueckoe 3ansitue Ne6 (2 yaca).
Tema: «Buasl cucrem npoextupoanust ACON»
2.6.1 3aganue s padoThI:
1. Usyunuth yHU(PUIIUPOBAHHBINA MPOIIECC - OPUEHTUPOBAH HAa APXUTEKTYPY.
2. W3yunTh yHHPHUIHPOBAHHBIN MPOLIECC - UTEPATUBHBIA U HHKPEMEHTHBIH.

2.6.2 KpaTkoe onucanue NpoBoANMOro 3aHITHA:
YHUQUUUPOBAaHHBIA TpolleCC C TOYKH 3pPEHUS OpUEHTALMU Ha AaApXUTEKTYpY.
WtepaTuBHBIN 1 HHKPEMEHTHBIH YHU(DUIIMPOBAHHBIN MpOIIECC.

2.6.3 Pe3ybTaThl U BHIBOJABI:

ApXHUTEKTypa - d3TO MPEACTABICHUE BCETO IMPOEKTa C BBIACICHUEM KIIHOYEBBIX
COCTaBISIIOLIMX M 3aTylIEeBbIBaHUE JeTajeil. ApXUTEKTypa BbIpacTaeT U3 TpeOOBaHMH K
pe3yabTaTy, B TOM BHJIE, KaK UX IOHUMAET I10JIb30BATENb U JPYTHE 3aMHTEPECOBAHHBIC JIUIIA.

Kaxxaplii mpoiykT umeeT QyHKIMHU U HOpMy, IPUYEM OJIHO O€3 APYroro He CYIIECTBYET.
B mnamem cinydae ¢QyHKIMHM, Kak Mbl paHee OTMeEYald, COOTBETCTBYIOT BapHaHTaM
UCIONBb30BaHus, a (opma — apxurekrype. CoriiacHO 3HaHUSAM, 3aJ0)KEHHBIM B METOOJOTUU
(yHM(UUIMPOBAaHHOTO  TpoIlecca),cHadaia  JOJDKHbI — ObITh  pa3paboTaHbl  BapUaHTHI
UCIIOJIb30BaHUsA, TO €CTh (YHKIIMH, a MOTOM JJIi TOTO YTOObI OOECTEYUTh BBINOJHEHHUE ITHX
¢yHKuui pa3pabaTeiBaeTcsl apXUTEKTypa cucTteMbl. C Apyroi CTOPOHBI apXUTEKTypa JOJDKHA
o0ecneunTh pean3aluio HeoOXOAUMBIX ceiyac M B OyayuieM (GyHKIUM, TO €CTh BapHaHTOB
UCTOJIb30BaHUs. PeanbHO apxXUTeKTypa ¥ BapuaHThl HCIOJIb30BaHUS pa3pabaThIBAIOTCS
HapaebHo.

Takum 00pa3oM, apXUTEKTOp NPUAAET cUcTeMe (POpPMYy U aAPXUTEKTOP, MPOCKTHPYS
dbopMy, HOKEH 3aJ0XKUTh TaKME PELIEHUS, KOTOpPhIe Obl MO3BOJWIN CHCTEME Pa3BUBATHCS HE
TOJIKO B MOMEHT HayaJIbHOW pa3paboTKH, HO U B OyTyIIMX HOKOJICHUSAX CUCTEMBI.

Ha xaxnoit urepanuu pazpaboTUMKU ONPENEISIOT U OMHCHIBAIOT YMECTHBIE BApUAHTHI
UCTIOJIb30BAaHUS, CO3AAIOT MPOEKT, HCHOJB3YIOIUI BHIOPAHHYIO apXMUTEKTYypy B KadyecTBe
HAIPABIONIEH, PEATU3YIOT IPOEKT B KOMIIOHEHTBI U IIPOBEPSIOT COOTBETCTBUE KOMIIOHEHTOB
BapUaHTaM HCIONb30BaHus. Ecinu urepamms nocTUINa CBOEHM Ienu, mpolecc pa3paboTKu
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NepexoquT Ha CcleAywollylo urepanuio. Eciau wurepanus He BBINOJHWIA CBOCM 3aaauu,
pa3paboTUMKH TOJKHBI IEPECMOTPETh CBOU PEILIEHUs U TONPOOOBaTh IPYroi MOIXO/I.

2.7 IlpakTuueckoe 3ansitue Ne7 (2 yaca).
Tema: «Tumbl quarpamm B si3eike UML»

2.7.1 3apanue 1151 padoThI:

1. M3yuuthb knaccupUKaIMIO JUarpaMm, MPUHATHIE 0003HAYCHUS.
2. W3yunTh 300pakeHne acCOUMaINi Ha TuarpaMMax KJIacCoB.

2.7.2 KpaTkoe onucaHue MPpOBOIMMOTO 3aHATHSA:

Huarpamma UML. CrpykTypHble M TOBEJACHUECKHE JuarpaMMmbl. AccolMalud Ha
JlrarpaMMe KJaccoB.

2.7.3 Pe3ybTaThl U BHIBO/BIL:

PaccmatpuBas nuarpammy UML, He0OX0AMMO MOMHUTH, 4TO OCHOBHOM mpuHimn UML
3aKJIFOYAETCSs B TOM, 4YTO Jto0as wH(OpMamus Ha KOHKPETHOW jJHarpaMMe MOXET OBITh
noJiaBjieHa. ITO MOAABIEHUE MOKET HOCHTDH IJI00alIbHBII XapakTep — CKPhITh BCE aTPUOYTHI —
WJIU JIOKAJBHBIN — HE TTOKa3bIBaTh Kakue-HUOYIb KOHKPETHBIC Kiacchl. [loaToMy mo auarpamme
Bbl HUKOTJa HE MOXETE CYAHTh O YeM-HUOYIb MO ero orcyrcrtBuio. [Jlaxke ecinu Meramoneib
UML wuMmeeT moBeACHHE 1O YMOJIYAHHIO, HAIPUMEp I aTpUOYTOB, KOT/Ia BBl HE BUAHWTE 3Ty
uH(pOpPMAILIMIO HAa TUarpaMMe, 3TO MOKET OBITh 00YCIIOBJICHO JMO0 MOBEICHUEM 0 YMOIIYaHHUIO,
7100 TeM, YTO OHA MPOCTO MOJIABJICHA.

JlnarpaMmbl KJ1accoB HCMONB3YIOTCS mpu MonenupoBanuu [IC nHambonee wacto. OHu
SBIITIOTCSL  OJTHOM W3 (OPM CTAaTUYECKOTO OIMCAHUS CHCTEMBI C TOYKH 3pEHUS €¢
MPOEKTUPOBAHHUS, ITOKA3bIBas €€ CTPYKTYpY. JluarpaMma KiiaccoB He OTOOpakaeT JMHAMUYECKOE
MoBeJIcHuEe 00BEKTOB M300PaKEHHBIX HAa Hel kiaccoB. Ha muarpammax KjiacCOB TOKa3bIBAKOTCS
KJIaCChl, MHTEP(HENUCHI U OTHOIICHUS MEXKAY HUMH.

JlnarpaMmbl KJ1accoB MCNONb3yIOTCs mpu MoxaenupoBanuu IIC nambonee yacto. OHu
ABISAIOTCS OMHOM U3 (OpM CTAaTUYECKOTO ONHCAaHUS CHCTEMBbl C TOYKH 3pEHUs ee
MIPOCKTUPOBAHMS, TIOKA3bIBasA €€ CTPYKTYpY. JuarpamMmma KjiaccoB He 0TOOpakaeT JMHAMUYECKOE
MoBe/IeHne 00BEKTOB M300paKEHHBIX Ha HEW KiaccoB. Ha aumarpammax KiaccoB MOKa3bIBAIOTCS
KJIacChl, UHTEP(ENCHl 1 OTHOILIEHUS MEXKy HUMH.

2.8 IlpakTuyeckoe 3ansitue Ne§ (2 yaca).
Tema: «Tunsl tuarpamm B si3p1ke UML)y

2.8.1 3aganue ajs padoThI:

1. Uepapxuu xnaccos.

CRC-kapTouku.
JwnarpamMma Kiaccos.
CraTtuueckue (static) U JMHAMHUYECKUE KJIACCHI.
Jnarpammbl OOBEKTOB.
JluarpaMmbl IpereIeHTOB.
Junarpamma cocTossHUN (KOHEUHBIX aBTOMATOB).
Jlnarpammsl IOCI€10BaTENBHOCTEN.

N~ WN

2.8.2 KpaTkoe onucanue NpoBOANMOro 3aHATHA:

[Mopsimox HacneoBaHMUS OTHOIIIEHHH B Mepapxuu kiaccoB. Haznauenne CRC-kapTouexk.
Llens mocTpoeHus muarpaMMbl kiaccoB. OnrcaHne CTaTUYeCKUX U TMHAMUYECKHUX KIIACCOB.
OmnpeneneHue 1uarpaMmMbl 00bEKTOB, HA3HAUCHHE U MIPEICTaBlIeHHe nuarpammel. [ToHsaTHe U
e Co3JaHus JuarpaMmbl MPpEUCACHTOB. HCHB CO31aHuA qJuarpaMMbl coctostHuM. IToHsTHE
JarpaMMBbl TIOCJIEI0BATEIbHOCTH.
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2.8.3 Pe3yabTaThl U BHIBOBIL:

CambIM pacrnpoCTpaHEHHBIM BHJOM OTHOIICHHUS 3aBHCHMOCTH SIBIISICTCS COCJIMHEHUE
MEXy KJaccaMu, KOTJla OAMH KJIacC UCIONb3YeT IPYroi B KadyecTBE IapamMeTpa OIepalyy.

MopenupoBaHie OTHOIICHHI HACIIETOBAHHS OCYIIECTBIIICTCS] B TAKOM MOPSIIIKE:

1. Haiitu atpulbyTsl, onepanuu u 00s3aHHOCTH, 001IHE Ui ABYX WM 00Jiee KJIaccoB
U3 JIAHHOW COBOKYITHOCTH

2. BoeiHecTH 3TH 31MeMEHTBI B HEKOTOPBIM OOImMK Kiacc (€cid Hamo, CO3JanTe
HOBBIi1, HO CJIEJIUTE, YTOOBI YPOBHEH HE 0KA3aJI0Ch CIIMITKOM MHOTO).

3. OTmeTuTh B MOJIENH, YTO 0OJiee CrelMaTu3upOBaHHbBIE KIIAcChl HACIeIyIoT Ooee
OoOIIMM, BKIIOYHMB OTHOIICHUE OO0OOINEHHs, HANpPaBICHHOE OT KaXIOro IIOTOMKa K €ro
POIMTEINIO.

CRC-kaproukn - 3¢ddexTuBHBI crmocod aHanmu3a cleHapueB. KapTouku MOXKHO
packiIaabIBaTh TakK, YTOOBI MPEJACTaBUTH (OPMBI COTPYIHUYECTBA 00BEKTOB. C TOUKU 3pEHHUS
JMHAMUKHU CIICHAPHSI, UX PACIIOIOKEHHE MOKET ITOKa3aTh IIOTOK COOOIEHUI MEXTy OOBEKTaMH,
C TOYKH 3pEHHS CTATUKH OHU NPEACTABIISIFOT HEPAPXUH KIIACCOB.

JluarpamMma KJIACCOB OIMCBHIBAET THIIBI OOBEKTOB CHUCTEMbl M PA3JIMYHOTO pojia
CTaTUYECKHE OTHOIICHHUS, KOTOpHIE CYIIECTBYIOT MEXJy HHUMH. Ha amarpammax KiaccoB
OTOOpaKAIOTCSl TAaK)KE CBOKMCTBAa KIACCOB, OINEpAalMU KIACCOB W OTPAHUYCHHS, KOTOPHIE
HAKJIaJIIBAIOTCS HA CBSI3U MEXKIY O0bEKTaMu.

CtpykTypHas KiIacCH(HUKalUs ONMUCHIBAET CUCTEMHBIC CYIIHOCTH W WX OTHOIICHHUS
MeXIy coOoi. B umcno kimaccudpukaropo, umeroniuxcs B mozenssx UML, BXOIAT KIIACChI,
BapHUaHThl HCIIOJB30BaHUs, KOMIIOHEHTHI W Yy3ibl. Kiaccudukaropsl siBisitoTcs 0a30id, Ha
KOTOPOH CTPOUTCS JUHAMUYECKOE ITOBEICHIE CUCTEMBI.

JluHaMHuYecKoe TOBEICHHE ONMCHIBACT IOBEJICHUE CHUCTEMbI BO BpeMeHHU. [loBencHmue
MOYKHO ONPEACTUTh KaK psijJ M3MEHEHHWH B MIHOBEHHBIX CHUMKAX CHUCTEMBI, MOJYYEHHBIX CO
CTaTUYECKOM TOUKH 3PEHMSL.

JlmarpamMmma 0OBEKTOB ITOKA3bIBAET B3aMMOCBSI3U SK3EMILISIPOB HEKOTOPHIX KiraccoB. OHa
UCTIOJIb3YeTCsl IS MOSICHEHUSI HEKOTOPBIX YacTel CUCTEMBI CO CIIOKHBIMU OTHOLICHUSIMU MEXKITY
00BeKTaMu, 0OCOOEHHO B CITy4Yae MCIOIb30BaHUS PEKYPCUBHBIX OTHOILLIEHUIA.

JlnarpaMmbl IPELEICHTOB OTHOCATCSA K TOM IpyIIe JuarpaMM, KOTOpbI€ MPeICTaBIsAIOT
TMHAMAYECKHE WM IIOBEJICHUYECKHE aCHeKThl CHCTEMBl. JTO OTJIMYHOE CPEICTBO  JUIS
JTOCTHIKEHHUS B3aMMOIMOHMMAHUS MEXIYy pa3paboTuMKamMH, OJKCIEpTaMd U KOHEYHBIMU
MOJIb30BATEISIMYA IPOIYKTa. Takue auarpaMMbl OYEHb TPOCTHI Ui TOHUMAHHUS WU MOTYT
BOCIIPUHUMATBCSI M, UYTO HEMAJIOBaXHO, OOCYXIaTbcsid JIIOAbMM, HE  SBISIOIIMMUCS
cneruanucTamMu B oonactu paspadorku [10.

I'maBHOE Ha3HaueHHEe JHarpaMmbl COCTOSIHUI - orucaTh BO3MOKHBIE
MIOCJIEIOBATEIFHOCTH COCTOSIHUM ¥ TTEPEX0JI0B, KOTOPBIE B COBOKYIMHOCTH XapaKTEPH3YIOT
MOBEJICHUE MOJEIMPYEMOM CHCTEMBI B TEUEHHME BCErOo €€ >KM3HEHHOro Iukia. J[uarpamma
COCTOSIHUH TIPE/ICTABISICT THHAMHYECKOE TIOBEJICHNE CYITHOCTEH, HA OCHOBE CHEIM(HUKAINN HX
pPEaKIMK Ha BOCTPUSATHE HEKOTOPHIX KOHKPETHBIX COOBITHI. CHCTEMBI, KOTOpPBIE pearupyroT Ha
BHEIITHUE IEHCTBHS OT JPYTUX CUCTEM WIJIH OT IMOJIb30BATEIIeH, MHOT/Ia HAa3bIBAIOT PEaKTUBHBIMHU.
Ecnu Takue neHCTBHS HMHUIMMPYIOTCS B INPOU3BOJIbHBIE CIIydaifHble MOMEHTHI BPEMEHH, TO
TOBOPAT 00 aCHHXPOHHOM TIOBEJICHUN MOJICITH.

JuarpaMmbl [IOCIIEIOBATENBHOCTEH - 3TO OTIMYHOE CPEJCTBO JIOKYMEHTHPOBAHUS
MIOBEJICHUST CHUCTEMBI, JeTajM3alliid JIOTHMKH CIEHAPUEB WCIIOJB30BAaHMs, HO €CTh €Ile OJWH
croco0 - UCTOJIb30BATh AUArPaMMBbI B3aUMOAECHCTBUSI.
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