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1. BBegeHue

OT CTPYKTYp M NOANPOrpaMM K 00 bEeKTaM.

LlenssMu CTPYKTYPHOT0 MPOrPaMMHUPOBAHUS SBISUTUCH CTPYKTYPHU3AIMS JaHHBIX U
nexomno3uius kojaa. O0beAMHEHNE JAHHBIX B CTPYKTYPBI MO3BOJISIIO, C OAHON CTOPOHBI, OoJiee
€CTECTBEHHO OIMCHIBAThH CYITHOCTH PEAbHOTO MUPA, UMEIOIINE CaMble pa3HOTUITHBIE HA0OOPHI
aTpulyTOB. A, ¢ APYroil CTOPOHBI, JeNano Ipolecc pa3paboTKu MporpaMM Oojiee MPOCThIM,
MOCKOJIBKY OJTHOPOJAHBIE JJaHHbIE OBUIM CTPYNIHPOBAHBI B OTHOM MECTE U MO OJHUM OOIIUM
UMEHEM.

JlexoMno3unys KoJa 3aKI04anachk B pa3ieIcHUM HCXOIHOTO KOJIa IIPOrpaMMbl Ha
OTJEJIbHbIE TOANpOorpaMMsl. [loanporpaMmMel CHMKAIA KOJIMYECTBO BO3MOXKHBIX CBA3EH MEXKIY
OTJEJIHBIMU OllepaTopaMH (JIOKaJIM3alus KoJa) U, KpOMe TOro, II03BOJISUIM YCTaHABIUBATh
HE00X0IMMYI0 00J1aCTh BUAUMOCTH JIJIs IEPEMEHHBIX, UCTIONb3YEMBIX B MOIIPOTrpaMMax
(Jroxanu3anys JaHHbIX). JIokanu3anys Koaa He M03BOJIsIa IPOU3BOJIBHO NEPEXOAUTh OT OJJHOIO
orepaTopa B OJIHOH MOAIIPOrpaMMe K JII000MY oIepaTopy B Apyroii noanporpamme. Borzos
IOAITPOrPaMMBbI IPUBOAMII K IIEpeadye yIpaBiIeHUs TOIbKO B OIIPEIEICHHYIO TOUKY BXOJa, XOTs
HEKOTOPBIE A3bIKHU JIOIyCKaJId O0Jiee OHOM TOUKH BXOJia B OJIIPOrpamMmy.

Takoe pelieHre He TOIbKO MOBBIIIATI0 HaJAEKHOCTh IPOTrPaMM, HO U ITO3BOJISIIO
MHOT'OKPAaTHO MCIIOJIb30BaTh OAHU U TE K€ NOAIPOrPaMMBbI B pa3iIu4HbIX IIporpaMmax. Kak
CJIEJICTBUE, CTAIM MOSABIATHCSA OMOIMOTEKH NOAIIPOrpaMM, KaK CaMOCTOSTEIbHbIE IIPOrPaMMHbIE
npoayKThl. YacTe OMOINOTEK TOCTABIIACh BMECTE ¢ KOMIMIISITOPAMU C S3BIKOB
IPOTPAMMHUPOBAHUS U OTIEPALIMOHHBIMH CUCTEMaMH, Jpyrasi 4aCTh PaclpoCTPaHsIIach CBOOOIHO
WIN Ha KOMMepuecKoil ocHoBe. [IpumeHenne OUOIMOTEK CYIIECTBEHHO YCKOPSAJIO IpoLiecce
pa3paboTKy IPOrpaMMHOr0 00ecTeueHus], Tak KaK MOANPOrpaMMbl, IPUMEHSIEMbIE
MHOT'OKPaTHO, TPEOOBAJIOCh OTIAXKUBATh TOJIBKO €AMHOMKIbI.

Jlokanu3anus JaHHBIX UMena HUYYTb HC MCHbIIICC 3HAYCHHUEC, UCM JIOKAJIM3alnd KOJaA. TpI/I
BHJAa JaHHBIX B IIOAIIPOrpaMMeE:

e JlokanbHblE NaHHBIE IOANIPOTrPAMMBI, KOTOPBIE ABTOMAaTUYECKH CO3/1aBAIMCh IIPHU €€
BBI30BE M YHUUTOXKAJIUCh IIPU BO3BPATE U3 NOANIPOTPAMMBI;

e JlokanbHble TaHHBIE, COXPAHSIEMbIE MKy HECKOIbKUMU BbI30BAMH OJHOMN
MOJMPOTPAMMBI;

e ['noGasbHble AaHHBIE, TOCTYNHbIE HECKOIBKUM MJIM BCEM MOANPOrpaMMam, U JT0CTYII
K KOTOPBIM OCYIIECTBIISUICS IIPSIMO U3 MOANIPOTPAMMBI;

e (dakTHuecKHe mapaMeTpsbl, epeaaBaeMble MOAIporpaMMam, 3aMelaolme
00BsIBIIEHHBIE (POPMATIbHBIE TAPAMETPBI.

['moGanpHBIEe JAHHBIE TPUMEHSIIMCH B OCHOBHOM JIJIsl OPTaHU3AIMH CBA3EH MEXKIY
MOAMPOrpaMMaMH, HO OHHM CYIIECTBEHHO OTPaHUYMBAIN THOKOCTD MOIIPOrPAMM.
JleiicTBUTENBHO, €CITH MOATpOrpaMma paboTalia ¢ KaKUMH-TO TI100aIbHBIMU TaHHBIMH, TO 9TH
JTAaHHBIE TOJDKHBI OBUTH COBMAZATh IO UMEHH, TUITY BO BCEX MPOrpaMMax, KOTOphIe
WCITOJTH30BAJIHN TAHHYIO TTOITPOTPaMMYy.

B otnnuue ot 3TOT0, TIOKANBHBIE JaHHBIE, HA000POT, MO3BOJISUIN MOANPOrpaMMe ObITh
HE3aBHCHUMOM OT Iporpamm, ucnonb3yomux ee. Ho onn He obecneunBaiy nepenavy JaHHbBIX
MEXYy pa3iIMYHbIMU IoAporpammamu. Ui rnepegadu JaHHBIX WK CCBUIOK HAa HUX
UCIIOJIb30BAJICS MEXaHU3M (POpMaNIbHBIX/(PaKTHUECKHX MapaMeTpoB. [Ipu onucanuu
HOJIPOrpaMMbl OOBSABISIIOTCS (hOpMalIbHBIE TapaMeTPhl, KOTOPbIe OHAa IPUHUMAET IPU BBI3OBE.
Korna peanbHO MpOUCXOIUT BBI30B MOANPOrPAMMBI, Ha MECTO (hOpMaIbHBIX TapaMeTPOB
MOJICTaBJISIIOTCS (PaKTUYECKUE MTapaMEeTPhl TOTO )K€ TUIIA.



O6pa3zoBanue OMOIMOTEK TOAIPOTrPAMM MPOUCXOUIIO0, KaK MPABUIIO, 1O (PYHKIIMOHATBHOMY
npu3Haky. To ecTp, B 0J{Hy OMOIMOTEKY MOMEINAINCH ITOAIPOTPAMMBI, BHITTOTHSIONINE OIH3KYI0
o coctaBy pabory. Hammpumep, 6ubnuoreka moamnporpamm, paboTarOIIHUX ¢ KAKUM-TO
ycTpoiicTBOM. BUOIMOTEKN NMENH CyIIeCTBEHHBIH HEJJOCTATOK. Pe3yapTaTsl HX paboThl MOTIIH
OBITh HEBEPHBI IIPH 110/1a4€ HA BXOJ HE KOPPEKTHBIX JaHHBIX. OJJHAKO TaHHBIC PACIIOIaraliuch B
nporpamme 3a rnpejenamMu OMOIMOTEKH U MOTIIM MEHSThCs Ppon3BobHO. [losBrnace peanbpHas
noTpeOHOCTh OOBEAMHUTH TAHHBIE U KOJI, KOTOPBINA UX 00pabaTbiBaeT. JTa 3a1ada Oblia pemeHa
B MOAYJbHOM NMPOrpaMMHUPOBaHHH. Moayib, B OTJIIMYHE OT OMOIMOTEKHU IMOAIPOrpaMM, MOT
COZIEP’KaTh HE TOJBKO MOAIIPOTPAMMBI, HO U JIaHHEIE.

Jlannsle, pacriojiaraeMble B MOAYJ1€, ObLIN TI100aNbHBIMU U TSI MOZYJISL U JUIsl IPOTPaMMBl,
UCTIONB3YIONIeH MOy b. [ yBearmueHust 6€301MacHOCTH TaHHBIX MOIYJIb pa3fAeiii Ha
HEeCcKOoJIbKO 30H. O/1Ha U3 30H o0ecreurBasa B3auMoIeHCTBUE MEXKY MOAYJIEM U BHEUTHUM
porpaMMHbIe oOecriedeHrueM. JTO TaK Ha3biBacMast 30Ha uHTepdeiica. J[pyras 30Ha oTBedana 3a
peau3aImio MOAYIS U OblIa HEJOCTYIHA U1l BHEIIHETO MPOTPaMMHOI0 00ecIieYeHusl.

CoOTBETCTBEHHO, KPUTUYHBIE K IPOU3BOJIbHBIM U3MEHEHUSIM JAHHbIE [IOMEIIAIUCH B 30HY
peanu3anuy ¥ ObLIIM HEJOCTYIHBI JJI IPOrpaMMbl U Jpyrux moayiei. [Ipo 3Ty naHHble MOXKHO
CKa3aTh, 4YTO OHU MHKAIICYJIMPOBAHbI MOJYJIEM.

B unTepdeiicHo 30HE OCTaBaIKCh, KaK MPABUIIO, TOJIBKO T€ JaHHBIC, C KOTOPBIMH aKTUBHO
B3aMMO/ICHICTBOBAJIO BHEIITHEE IPOTpaMMHOe oOecrieueHne. Henmb3st cka3aTh, YTO 3TH TaHHBIE
MO>KHO OBLIO MPOU3BOJILHO U3MEHATH 0€3 yiiepoa uist paboToCIOCOOHOCTH MTPOTPAMMBI.
[TpakTHdecku Bce JaHHBIC OBUTH WHKAIICYJIMPOBAHEI, TO €CTh MOMEIICHBI B 30HY peaiM3aIlii, a
JUTSL B3aUMOJICHCTBHS C HUMHU B HHTEP(EHCHYIO 30HY NOMEIIAIHUCH OOBSIBIICHUS CIICIIUAIBHBIX
uHTep(deiicHBIX TporpaMM. TOBKO OHU MOTJIM U3MEHSTH 3HAYCHHUS IEPEMEHHBIX BHYTPH
MOJTYJISL MJTM BO3BPAIATh 3HAYCHUS ITHX NIEPEMEHHBIX.

Ilepenoc maHHBIX B 00JaCTh peaM3alliy IOCTaBHII €IIe OHY IIPOOIeMy: JaHHbIE
HE00X01MMO ObLIO MHULUAIM3UPOBATh Nepe]l HayaJloM paboThl U OCBOOOXKIATh MEpe]
OKOHUYaHueM paboThel Moayis. Hampumep, nepes HauanoM paboThl MOyl MOTJIa
noTpeOoBaThCS IMHAMHUECKH paclpeiensgeMast 00J1acTh aMsATH, a B KOHLE TpeOoBaIoCh
BEPHYTH 3Ty 00JIaCTh MaMSATH CUCTEME. JTO NMPUBEJO K MOSBICHHUIO B MOIYJISX 00acTei
MHHUIMAIN3ali1, KOTOPbIE BBI3BIBAIMCH JI0 Havajga paboThl MOy, M 00aacTell, KOTopble
aBTOMATHUYECKH BBI3BIBAJIUCH MEPE]] TEM, KaK MOJYJb 3aBEPIIUT paboTy.

Ecnu Tenepp Cl10XKUTh BCE AIEMEHTHI MOTYYEHHON MO3auKH BOEIMHO, TO MOJTYIUTCS
3HaKOMasi KapTHHA: BCE MOANPOrpaMMbl MOAYJIsl COOpaHbl BMECTE M0 (PyHKIIMOHAIBHOMY
NpU3HAKy U paboTaroT HaJl OTHUMU JAHHBIMH; MOJYJIb UMEET 00JIaCTH KOJ1a, KOTOPbIE
BBI3BIBAIOTCS NPU MHUIMATIU3AMHA U OKOHYAHUH PabOThl MOy sl Takoil MOIysIb MOXKHO
Ha3BaTh NPo0Opa3oM 00beKTA.

Mebr BHJ'IOTHYI-O moaouuIv K BO3MOXKXKHOCTU peanmaupm O6”I>CKTHOI>'I TCXHOJIOTHUH. q)aKTI/ILIeCKI/I
0CTaJI0Ch TOJLKO BBECTH MOACPKKY MOMUMOP(PHU3Ma U HACTETOBAHUS, UTO CETOTHS, KaK
HpaBI/IJ'IO, peanmyeTCﬂ B paMKaX KOMHI/IJ’IS[TOPOB. Ba)KHO IIOHUMAaTh, 4YTO O6’I)GKTHa$[ TEXHOJIOI' U,
SBIISIACH MIPSIMBIM MTPOJIOJHKEHUEM TEXHOJIOTHH CTPYKTYPHOU pa3paObOTKH MPOrpaMM, OTKphLIa
HOBBIC HpI/IHHI/IHI/IaJ'II)HO HWHBIC ITOAXOAbI K HpOGKTI/IpOBaHI/IIO CJIOXKHOTO HpOFpaMMHOFO
o0ecrieyeHusl.

O0beKTHO-OPHEHTHPOBAHHOE IPOrPAMMHMPOBAHHUE

Abcmpakyust



AbcTparupoBaHue — 3TO CIIOCOO BBIIEIUTH HAOOP 3HAUMMBIX XapaKTEPUCTHK 00BEKTa,
UCKJTIOYasl U3 pacCMOTpeHHs He3HaunMble. COOTBETCTBEHHO, a0CTpaKIMs — 3TO HabOp Beex
TaKUX XapaKTePHCTHUK.

Hnxancynayus

I/IHKaHCYJ'IHHI/Iﬂ — 3TO CBOMCTBO CHUCTEMBI, ITO3BOJIAIOIICC O6’B€I[I/IHI/ITB JaHHBIC 1 MCTO/HI,
pa60Ta10mI/Ie C HUMMH, B KJIaCC€ U CKPBITh ACTAJIN pC€aiu3allin OT I10JIb30BaTECIIA.

Knacc

Knacc siBnsiercs onucbiBaeMoii Ha i3bIK€ TEPMUHOJIOTHH (ITPOCTPAHCTBA UMEH) UCXOTHOTO
KOJ[a MOJICIIBIO elIE He CYMIECTBYIOIIEH CymHOCTH (00BheKTa). DaKTUIECKU OH OIMHUCHIBACT
YCTPOMCTBO OOBEKTA, SIBISISICH CBOETO poja yepTe:koM. ['0BOPST, YTO 00BEKT — 3TO IK3EMILISIP
kiacca. [Ipy 5TOM B HEKOTOPBIX UCHIOMHSIOMINX CUCTEMaX KJIACC TAKXKE MOKET MPEICTABIIATHCS
HEKOTOPBIM 00BEKTOM MPH BIMOIHEHUH TPOTPAMMBbI IIOCPEICTBOM JTUHAMUYECKON
UICHTU(DHUKAIMY THITA JaHHBIX. OOBIYHO KJIACCHI pa3pabaThIBAIOT TAKMM 00pa30M, 4TOOBI UX
00BEKTHI COOTBETCTBOBAIN O0OBEKTAM MPEIMETHOM 00IacTH.

Hacneoosanue

HacnenoBanue — 310 CBOMCTBO CHUCTCMBI, ITIO3BOJJIAIOIICC OIIMCATh HOBBIH KJIACC HA OCHOBE
YiKC CymCCTBYIOIICTO C HaCTUYHO HJIM IMMOJIHOCTBIO 33.PIMCTBy10HI€fIC?I q)yHKIII/IOHaJII)HOCTI)IO.
KJ'IaCC, OT KOTOPOIr'o IMMpOU3BOJUTCA HACIICAOBAHUC, HA3bIBACTCA 6330BHM, pPOAUTCIbCKUM UJIU
CYIIEPKIACCOM. HoBelit k1acc — IIOTOMKOM, HACJICAHUKOM HJIKM IIPOU3BOJHBIM KJIACCOM.

Obvexm

CyIHOCTh B aJpeCHOM IIPOCTPAHCTBE BBIYMCIUTEIBHON CUCTEMBI, MOSIBIISIOIASCS [TPU
CO3JIaHUM JK3EMIUISIpa KJ1acca UM KOMMPOBaHMs IIPOTOTUIA (HAIIpUMeEp, ITOCIIE 3aIlycKa
Pe3yJIbTaTOB KOMIWISALIMU U CBSI3bIBAHUS HCXOIHOT'O KOJIa Ha BBIIIOJIHEHUE).

THonumopguszm

[Tomumopdu3mM — 3T0 CBOMCTBO CHCTEMBI UCIIOJIb30BATH OOBEKTHI C OJIMHAKOBBIM
uHTepdeiicom 06e3 nHGopMaluu O TUIIE U BHYTPEHHEH CTPYKTYype 0OBEKTa.

IIpomomun

[TporoTun — 310 00BEKT-00pa3el], Mo 00pa3y u NoJ00HI0 KOTOPOTO CO3IAI0TCS APYTHe
00beKThl. OOBEKTHI-KOMTUU MOTYT COXPAHSTh CBA3b C POJUTEIHCKUM 00OBEKTOM, aBTOMATHUYECKH
HaCJIeys U3MEHEHUS B IPOTOTHIIE; 3Ta OCOOCHHOCTh OMPEENSIeTCS B pAMKaX KOHKPETHOTO
SI3BIKA.

ACHeKTHO-OpI/IeHTI/IpOBaHHOQ NMporpaMMHupoBaHue

AcneKkTHO-OpHeHTHpoBaHHOE nporpammuposanue (AOIT) — napaaurma
IPOrpaMMHUPOBAHUS, OCHOBAHHAs Ha HJiee pa3/ieleHHs] (YHKIIMOHAIBHOCTH JUIS YITYUIlIEHUs
pa30ueHus MporpaMMbl Ha MOAYJIH.

OcHoBubIie nousatua AOII:

AcCIHEeKT — MOJyJIb WIH KJIaCC, peaTu3yIoMnil CKBO3HYIO () YHKIIMOHATIBHOCTb. ACIEKT
M3MEHSET NIOBEIEHNE OCTAIBHOIO KOZA, TPUMEHSISI COBET B TOUKAX COEIMHEHUs, ONIPEAEIEHHBIX
HEKOTOPBIM CPE30M.
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CoBer — cpeacTBo 0pOPMIICHHS KOJIa, KOTOPBIH TOJIKEH ObITh BHI3BAH U3 TOUYKH
coenuHeHUs1. COBET MOXKET OBITh BBHITIOJTHEH 10, TTOCIIE FIJIM BMECTO TOUKH COCIUHEHUS.

Touka COeMHEHNs] — TOYKA B BBIIIOJIHAEMOM POrpaMMe, II€ CIEAYET IIPUMEHUTh COBET.
Msuorue peanuzannun AOII 103BOJSAIOT HCHOIB30BATH BBI30BBI METOJIOB U OOpAIEHUs K HOJISIM
00BEKTa B KaYECTBE TOUYEK COETUHEHMUS.

Cpe3 — Habop Touek coeauaeHus. Cpe3 onpeenseT, MOAXOANUT JIH JaHHAs TOYKa
COCZIMHEHUS K JaHHOMY coBeTy. Cambie ynoOHbIe peam3zanuu AOIT ucronb3yroT st
OTIpeIeJIeHNUs CPE30B CHHTAKCHC OCHOBHOTO sI3bIKa (Harpumep, B Aspect] mpumensitorcs Java-
CUTHATYPBI) U TIO3BOJISIFOT UX MTOBTOPHOE UCIIOIH30BAHUE C TIOMOIIBIO IEPEUMECHOBAHHMS U
KOMOWHHUPOBAHUS.

Brenpenrne — M3MEeHEHHE CTPYKTYPHI KJIacca W/MIIM U3MEHEHUE UepapXyUu HACIICOBAHUS
JUIs 100aBNeHHsT (PYHKIIMOHAILHOCTH aClieKTa B MHOPOHBIN KoJI. OOBIYHO peatn3yercs C
MTOMOIIIbI0 HEKOTOPOTO METa00bEKTHOTO IPOTOKOIA (aHTII. metaobject protocol, MOP).

KOHHeHTyaJIbeIe MOJIOXKEHUS 00 bEKTHBIX MOAeJIeﬁ

[Tpu paccMOTpeHUN 0OBEKTHBIX MOJIEIEeH OOBIYHO BBIZCISIOT TPH OCHOBHBIX
KOHIENTYAJTbHBIX MOJIOKEHHS: HHKATICYAS UM, oJuMopdu3M u HaciegoBanue. Onucanue
KOHLENTYaIbHbBIX ITOJIOKEHUN CO3/JaeT MPEACTABICHUE O TOM, KAKHE BO3MOXKHOCTH 3aJI0KEHbI B
JAHHYIO0 TEXHOJIOTHIO, Ha KaKMe TOPU30HTHI 3Ta TEXHOJIOTHS MOKET BBIBECTH MIPOLIECC
pa3paboTKu IPOrpaMMHOT0 00eCIIeYeHHUSI.

CJ103KHBIE CHCTEMBI.

OOBEKTHASI TEXHOJIOTHS OTKPBIBAET BO3MOXKHOCTD ITOCTPOSHHUS ropa3ao 0oJiee CIOKHBIX
CHCTEM M IPOTPAMMHBIX KOMIIJIEKCOB, YEM JOMYCKaJla TEXHOJIOTUS CTPYKTYPHOTO
nporpaMMupoBanus. PasHuiia B moixoax K pa3paboTke MpUHIMIHAIBHA U OHA Oa3upyeTcs
MMEHHO Ha BBICOKOU CIIO)KHOCTU COBPEMEHHOTO IIporpaMmmMHoro odecrieuenus. Kak pesynprat
IIPUMEHEHNE CTPYKTYPHOM TEXHOJIOTUM BEIET K CIUILKOM ITPOAOJKUTEIBHOMY LIUKITY
pa3paboTKH, CI0KHOCTH B MOJICPHU3AIIUH U YIIPABIEHUHU, COKPAIIICHHOMY KU3HEHHOMY IIUKITY U
MMOBBINIIEHHONM CTOMMOCTH.

I'panu By B cBoeil kuure «O0BEKTHO-OPHUEHTUPOBAHHBIN aHAIN3 U POEKTUPOBAHHE C
npuMepamMu npuitokeHui Ha C++» co ccpiIkoif Ha bpykca oTMedaer, 94To CII0KHOCTh
BBI3bIBAE€TCS YETHIPHMSI OCHOBHBIMU MTPHUYUHAMU:

1. cHOXHOCTBIO peallbHOM MpeAMETHOI 00acTH,

2. TPYTHOCTHIO YIPABICHUS MPOIECCOM Pa3pabOTKH,

3. HEoOXOAMMOCTHIO 00ECTEYUTh JOCTATOUYHYIO THOKOCTh MPOTPAMMBI,

4 HCYOOBJICTBOPHUTCIbHBIMHA crrocob0amMu OIMCaHusd IIOBCACHUSA 0O0JIBIINX AUCKPECTHBIX
CHCTEM.

llanee By‘-I BBIACIIACT IIATh HIPU3HAKOB CJIOKHBIX CUCTEM!

e (CnoXHBIE CUCTEMBI YaCTO SBIISIOTCS HEPAPXUIHBIMU U COCTOST U3 CBA3AHHBIX
ITOJICUCTEM.

e Bribop, Kakue KOMIOHEHTHI B JAHHOW CUCTEME CUYUTAIOTCS dJIEMEHTAPHBIMH, KaK
MPaBUJIO HA YCMOTPEHUE UCCIIEN0BATENS.

e BHYTpHUKOMIOHEHTHAs CBSA3h OOBIYHO CHUJIbHEE, YeM CBSI3b MEKy KOMIIOHECHTaMHU.

e lepapxuyeckue cucTeMbl OOBIYHO COCTOST U3 HEMHOTHUX THUIIOB TOJICUCTEM, TTO-Pa3HOMY
CKOMOWHHUPOBAHHBIX U OPTaHW30BaHHBIX.
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e Jliobas paboTaromas CI0KHAsI CUCTEMA SIBJISIETCS PE3Y/IbTaTOM Pa3BUTHS pabOTaBILIEH
0oJee MPOCTOi CUCTEMBI.

CrnoxHas cucreMa, Kak OblJIO OTMEUEHO paHee, OTIINYAETCS CJI0KHOCTbIO YIIPABJIECHHUS, TO
€CTb CIIO)KHOCTBIO CBsI3eH MEXIy KOMIIOHEHTaMH. Kax/1blif ypoBeHb yrpaBiieHUs 001a1aeT
COOCTBEHHOM JIOTMKOM, KOTOpasi He 3aBUCHUT OT JIOTMKH YIPAaBJIEHUS APYTUX YPOBHEH.
B3anmopeiicTBre MeXly YPOBHSIMH YIIPABICHHs B JTF000 CI0XKHOM CHCTEME OCHOBAHO Ha
JIeKJIapupOBaHHOM UHTepdeiice kaxaoro yposHs. Co3nanue uHTepdencoB u csizell Ha
Ka)KZIOM YPOBHE YIIPABJICHHUS IIPEICTABISET COOOM OTAENIBbHYIO 3a7a4y U TPpEOYEeT OTAEIbHBIX
IIPOEKTHBIX pemeHuil. Co31aHne U pa3BUTHE KAKIOrO YPOBHS MOKET U IOJKHO BECTHUCH
[apaJuIeJIbHO C CO3AHUEM U Pa3BUTHEM JIpYIuX ypoBHEH. Pa3BuTHe moboro ypoBHs
HAuMHAeTcs ¢ JeKIapalnuu ero uurepdeiica v ToIbKO Mocie onpeaeieHus uHrepdeiica u
YBSI3KH €T0 ¢ HHTEepdeiicaMu CMEXHBIX YPOBHEH YIPABICHHS, MOXKHO IEPEXOAUTH K
peanu3anuu Bcex ypoBHel. MHTEepdeiic mpenctasiser codol hopMaIbHYIO crielpUKAIIIO
BO3MOXHOCTEH JAHHOTO JIOTMYECKOTO YPOBHS. DTOT TE€3HC NepedOpMYIHPYET IMOI0KEHUE O
TPYAHOCTSAX, CBA3aHHBIX C IPOLIECCOM pa3padoTKu. TpyaHOCTb pa3pabOTKU 3aBUCHUT OT TOTO,
HAaCKOJIBKO TOYHO OIPEJIEIICHbI OCHOBHBIE JIOTHYECKUE YPOBHHU U TOT0, HACKOJIBKO XOPOILIO
dopmanuzoBanbl HHTEP(HENHCH BCEX YPOBHEH.

YMeHue BBINONHATH JEKOMIIO3HUIIMIO CUCTEMBI aJIEKBATHO YMEHUIO IIPEeBpaIiaTh
CJIO’KHYIO CUCTEMY B MPOCTYI0. Tak Kak cUCTeMa HaXOAUTCS B TOCTOSTHHOM Pa3BUTHH, 37€Ch
HE MPUMEHUMBI METO/IbI, UCIIOJIb3yeMbIe JIsl pa3paboTKU MPOrpaMMBbl KaK 3aKOHYEHHOTO
poiyKTa. Pa3BuTHE CUCTEMBI IOJKHO TPOUCXOAUTH HEPEPHIBHO OT IKCIIEPUMEHTATIBHOMN
MOJIEH 10 MOJEJeH, HAXOIALIUXCS B SKCILTyaTaluu.

2. IlpuHunst OOII

2.1. Kiacc, 06 beKT

JIro0ast CymHOCTh — OOBEKT

B HacTosiieM 00beKTHO-OPUEHTHPOBAHHOM SI3bIKE BCE 3JIEMEHTHI TaK Ha3bIBAEMOM
npeomemuou obracmu (problem domain) BelpaskaroTcsi uepe3 KOHLENLUI0 06bekmos. Kak Bbl
yKe, HaBE€pHOE, MOHSIN, 00BEKThl — 3TO LIEHTpaJibHas Uesl 00bEKTHO-OPUEHTUPOBAHHOTO
nporpaMMupoBaHus. MHOTHE U3 Hac, 001yMbIBasi KaKyt0-TO NMpoOsIeMy, BpsL JIU ONIEPUPYIOT
HNOHATUSMH "CTpyKTypa'", "maker naHHBIX", "BbI30B QyHKIMI" 1 "yKka3aTrenu", BeJb NpUBbIYHEE
MPUMEHSTh MOHATHE "00BeKThI". Bo3bMeM Takoit mpumep.

JlorycTtuM, BbI cO3JaeTe MPUIIOKEHHUE [Tl BBITUCKU cYeTa-(haKTypbl, B KOTOPOM HY>KHO
HOJICUUTATh CyMMY 110 BceM no3unusaM. Kakas u3 1syx popMylnpoBOK MOHATHEN C TOUKU
3pEHHUs MOJIB30BaTeNs?

o He 00bexkTHO-OpHEHTHPOBAHHBIN MOAX0/ 3arojI0OBOK cueTa-(haKkTypbl MpeICTaBIseT
CTPYKTYPY JIaHHBIX, K KOTOPOH S MOIydy AOCTYI. B 3Ty CTpYKTYpy BOIIET TaKkKe IBaXIbI
CBSI3aHHBIN CITUCOK CTPYKTYP, COACPIKAIINX ONMHCAHUE U CTOUMOCTh KaXKI0W TIO3HIINH.
[TosToMy /U1 IOTTy4eHUs: OOIIEro UTOra MO CUYETy MHE NMOTpedyeTcss O0BSIBUTH
nepeMeHHyI0 ¢ UMeHeM Harogo0ue totallnvoiceAmount u nHUIMATH3UPOBATE €€ HYyJIEM,
HOJYYHUTh yKa3aTesdb Ha TOJIOBHYIO CTPYKTYPY CUETa, MOIY4YUTh YKa3aTelb Ha Ha4ajio
CBSI3aHHOI'O CITMCKa, a 3aTeM "mpobexaTs" 1o BceMy 3ToMy cnucky. [IpocmarpuBas
CTPYKTYPY JUIS KaXKIA0H MO3UIUH, 51 Oyy OpaTh OTTy/a epeMEHHYIO-UJIeH, T1e
HAXOJUTCS UTOT JIUIs TAaHHOM MO3UIMH, U prbasiaTh ero k totallnvoiceAmount.

e OO0beKTHO-OPHEHTHPOBAHHBIN MOAX0A Y MeHs OyaeT o0bekT "cueT-hakrypa", u emy s
OTTPABIIIO COOOIICHHE C 3aIIPOCOM Ha TOJydeHHE 00I1ei cyMMbl. MHE He Ba)XXHO, Kak
uHpOpMalKs XpPaHUTCS BHYTPU 00bEKTa, KaK 3TO ObLJIO B MpeAbLAYyILEM ciydae. 5



00111210Ch ¢ 00BEKTOM €CTECTBEHHBIM 00pa3oM, 3alpamiuBas y Hero vH(opMaruo
nocpencTBoM coodmieHui. (I'pymma cooOmieHnii, KOTOPYI0 0OBEKT B COCTOSTHUHT
o0paboTath, Ha3bIBaeTCs unmepgheticom o0bekra. UyTh HUKE s1 OOBSICHIO, TIOYEMY B
00BEKTHO-OPUEHTUPOBAHHOM ITOX0JI€ BMECTO TEPMHHA "peann3anus’ npaBuiIbHEH
yIoTpeOIsTh TepMUH "HHTEpQEiic".)

OueBHIHO, YTO 0OBEKTHO-OPUEHTUPOBAHHBIN MOAXO0/ €CTECTBEHHEE U OJINKE K TOMY
CIoco0y paccyKIeHUM, KOTOPbIM MHOTHE U3 HAC PYKOBOJACTBYIOTCS IIPU pellieHnH 3a1ad. Bo
BTOPOM BapuaHTe 00BEKT "cueT-(hakTypa', HAaBEpHO, TPOCMATPHBACT B
uKIe cosoxynHocmo(collection) 00BEKTOB, MPEACTABISAIONINX JAHHBIC MO KAXKOW MO3UIIUH,
MOChUIAs UM 3aIlPOCHI HA MOJIyYeHHUE CYMMBI 110 JaHHOM no3uuuu. Ho eciu TpedyeTcs mony4duTh
TOJILKO OOIIHMIA UTOT, TO 8aM 8Ce PABHO, KAK 9MO Peanu308aHo, TaKk KaK OJHUM U3 OCHOBHBIX
MPUHIIUIIOB O0BEKTHO-OPUEHTUPOBAHHOTO MMPOTPAMMHUPOBAHUS
sBsiercs unkancyrayusa (encapsulation). MHKancynsnus — 3To CBOMCTBO 00BEKTa CKPBIBATH
CBOM BHYTPEHHHE JaHHBIC U METO/IbI, IPEACTABIISS HAPYKY TOJIbKO HHTEep(eic, uepe3 KOTOPbIi
OCYIIECTBIISIETCS MPOTPAMMHBIN JOCTYI K CAMBIM BaKHBIM 3JIeMeHTaM 00bekTa. Kak 00beKT
BBITOJIHSET 33/1a4y, HE UMEET 3HaYeHHUs], [JIaBHOE, YTOOBI OH CIPABJISIICA CO CBOEH paboTOM.
Nmes B cBoeM pacriopsikeHUU HHTEpQeic 00beKTa, BBl 3aCTABIIIETE OOBEKT BHITIOJIHSTh
HY>KHYIO BaM paboty. (Huxke s ocTaHOBIIOCH Ha MOHATHUAX "MHKANCYsAus" u "unrepdeiic'.)
31mech BaXKHO OTMETHUTH, YTO pa3paboTKa U HANMCAHHUE TPOTPAMM MOJICITHPOBAHUS PeaTbHBIX
00BEKTOB IpeaMETHON 001acT 00JIeryaeTcsi TeM, 4TO MPECTaBUTh MOBEJCHHE TAKUX O0BHEKTOB
JIOBOJIBHO IIPOCTO.

3aMeThTe: BO BTOPOM MOJIX0JIe OT 00BEKTa TPeOOBaIOCh, YTOOBI OH MPOU3BEN HYKHYIO BaM
pabdoTy, T. €. HoJACUUTA OOIIMM UTOT. B OTIMYME OT CTPYKTYpBhI, B OOBEKT I10 ONPENEICHUIO
BXOJISAT HE TOJIBKO JJAHHBIE, HO U METOABI X 00pabOTKU. DTO 3HAUMUT, UTO MPH padboTe C
HEKOTOPOH MPOoOIEMHOM 00J1aCThI0 MOKHO HE TOJIBKO CO3/aTh HYXKHBIE CTPYKTYPHI JaHHBIX, HO
U PEUINTh, KAKUE METObI CBS3aTh C IaHHBIM 00BbEKTOM, UTOOBI OOBEKT CTal MOJTHOCTHIO
WHKAICYJMPOBAHHOMN YaCThIO0 (DYHKIIMOHAILHOCTH CUCTEMBI.

2.2. HHKancyasapusa

WNukancynauus nojpazymeBaeT 00beJUHEHNE U 3alUTY KOJa U JaHHBIX B HEKOTOPOH
CYIIHOCTHU: 00beKTe Wi MofyJe. [ yero BooOiie HykHa UHKanCynsus? s Toro, 9To0s
3alIUTUTh peasin3anuio knacca. Ecnu He oOecnieunBaeTcs JOJKHAsSL 31T, TO Pa3paboTUHK,
WCITOJIB3YIOIIUI JAHHBIA KJIACC, UMEET BO3MOKHOCTbh PACCUUTHIBATH HA ONIPEIEICHHYIO
peanu3anuio. B 3ToMm ciyyae TepseTcst BO3MOKHOCTb IPOCTOM MOIM(UKAILIMU HE TOJIBKO
JTAHHOTO KJIacca, HO U BCEM CUCTEMBI B L1eJI0M. [IpeIonoxkuM, 4To CylmecTByeT BO3MOKHOCTh
oOpamiarbes K JII000My onepaTopy MOANPOrpaMMbl U3 BHEIIHETO MPOIPaMMHOI0 00ecieueHusl.
OTO0 HapylIaeT MHKAIMCYIIAUIO KOa IPOrPaMMBbl, HO OJHOBPEMEHHO yTpauuBacTcs U
BO3MOXXKHOCTh MOJU(UKALMU caMOi oArporpaMMbl. Henb3s M3MEHNUTh peanu3aluio 1o Toi
IpUYMHE, YTO Kakoe-To BHemHee [10 Morio oOpamarses K OAHOMY U3 U3MEHSIEMBIX
OIIEPaTOPOB.

KpOMC TOr'0, MHKAIICYJIAIHA IIPAMO CBA3aHa C TpC6OBaHI/ICM MOBBIIICHUA HAACKHOCTH
CHUCTEM, HHAYC 0OBEKTHI MOTYT IIPOU3BOJIBHO MCHATH JAHHBIC IPYI'UX 00BEKTOB.

TpeTBI/IM AOCTOMHCTBOM HMHKAIICYJIAINUHA SABJISICTCA YIIPOIICHHOC BOCIIPUATHUE 00BEKTa ero
noyan3oBareneM. Ilons30BaTens BUJUT TOJBKO TC CBOMCTBaA 06’BGKTa, KOTOPBIC CMOXKCET
HCIIOJB30BAaThb, a6CTpaFI/Ipy}ICB OT CJIO)KHOCTHU pCaIN3allnuu.

2.3. HacineaoBaHue



HacnengoBanue 310 nepeaayda moAxKIaccy CBOMCTB, CTPYKTYPhI M MOBEICHHS CyIepKIIacca.
OnHako mepegaya CBOMCTB M CTPYKTYPBI 3TO MEXAHHU3M, a HE 11e€J1b. PeabHbIX 11€71el HECKOJIBKO.
K HUM oTHOCHTCS, HaIIpUMEDP, YIOPSAAOYMBAHNE TUIIOB CYIIHOCTEH, TO €CTh Kilaccuukanus
cylrHocTel B cucteme. JlefcTBUTENbHO, HE TaK MPOCTO pa3o0paThCcsl B HbIOAHCAX, OTIUYAIOIINX
OIWH TUII CYIIHOCTH OT APYroro tuia, ¢CJIk HC MPCACTABIATbL UCPAPXHUIO UX pa3BUTHUA, CC
UJIE0JIOTMYECKYIO0 OCHOBY.

Bbnaronaps knaccudukanum cCTaHOBUTCS BO3MOKHBIM BBEJICHHE U IIUPOKOE MPAKTUIECKOE
UCIIOJIb30BaHue abcTpakiuu. AOCTpaKIIHs 1aeT BO3MOXKHOCTb UCKIIIOYUTH U3 PACCMOTPEHUS
MaJIO3HAYUTENIbHBIE IETAIN U COCPENOTOUYUTHCS Ha TOM, YTO AEMCTBUTEIBHO BaKHO HA JAHHOM
ypoBHE paccMoTpeHusi. Kak mpaBuiio, abCTpakIis UCIONb3yeTcs AJis onpezeneHus narepgderiica,
KOTOPBIN MO3KE peayln3yeTcs U eTalIu3upyercs B noakiaccax. Harpumep, MoKHO peain3oBath
abCTpakTHOE MPEANPUATHE U ONPEISIUTh He0OX0UMBbIN nHTepdeiic, KOTOPHINA O3BOJIUT
B3aMMOJIEICTBOBATh MIPEANIPUATHIO C BHEIIHUM MUPOM: IPYTUMU NPEAIPUATUIMH,
roCy/IapCTBEHHBIMU YUPEKICHUSAMH U T.11. [Ipu 3TOM HeBakHO, yeM OyAeT 3aHUMAThCS ATO
peInpusITHE.

AOCTpakIMIO TaKXKE M0JIE3HO UCIIOIb30BaTh /IS 33aHUsI IOBEACHUS Kilacca. 31ech 10
MOBE/ICHNEM TOHUMAETCS TIO0CTIeI0BATEILHOCTh IEHCTBUI TT0 00paboTKe KaKOro-TO COOOIICHUS
(v peakius Kjacca Ha HEKOTopoe Bo3zeiicTBue). [lonkiaccsl HacIenyoT peann3ainuo
JAHHOTO aJrOPUTMA, YTO MPUBOAUT HE TOJIBKO K 3HAUUTEIHHONU HIKOHOMHUH KOJ/Ia 3a CYET
MHOTI'OKPAaTHOT'O MCIIOJIBb30BaHUs, HO U MMO3BOJIACT IIPHU HGO6XOIII/IMOCTI/I MCHATH ITIOBCICHUEC
MHO’KECTBA MOAKIIACCOB MPOCTOM 3aMEHOW AJITOPUTMA CyIEPKIIacca.

Wrak, HaciieoBaHHUE MTO3BOJISET KiIacCCU(ULIMPOBATh UCIOIb3yEeMble IPOrPaMMHBIE
CYIIHOCTH, BBOJIUTH BBICOKOYPOBHEBbIE a0CTPAKIINH, TIEpEIaBaTh CBOMCTBA U CTPYKTYPY
CyIlepKjacca CBOMM IOJKJIACCaM, YTO IIO3BOJIIET CYLIECTBEHHO SKOHOMUTH KoA. Hakoner,
HaCJIC[IOBAaHHE OTIPEJIeNISIeT HallpaBJIeHNE Pa3BUTHS KJIACCOB, YTO CYIIECTBEHHO O0JIeryaeTt
pa3paboTKy HepapXUH KJIACCOB, OTPAXKAIOIIEH YaCTHBIN, HO BaXKHbIH cy4ail B3aUMOCBS3H
MEX/y CYHIHOCTSIMU pPeajbHOM NMpeIMeTHON 001acTu.

[Tomumopdusm noxpasymenaetr MHOTO (opM peannzauuu. [lomrumopdusm nmeet 6ombioe
3HaueHue J1s1 OOBEKTHOW TEXHOJIOIMH, TaK KaK OH IMO3BOJISIET YCTAHABIMBATH aHATIOIMH MEXKITY
METOJIaMU Pa3INYHBIX KJIaCCOB.

Hanpumep, uist ki1accoB GUryp MOKHO HCTosib30BaTh Metoabl CkpbiTh(Hide), Otobpasuts
(Draw). HecmoTpst Ha TO, 4TO Bce UTYpBI pa3InydHbI, TAaHHBIN 1IA0JI0H MOBEJACHUS OyaeT
KOPPEKTHO paboTaTh A J1I000# U3 3TUX QuUryp 6iarogaps noiuMoppusmy.

OO0bI9HO MOTUMOP(HU3M pacCcMaTPUBAIOT KaK COCTABHYIO YaCTh MEXaHU3Ma HaClIeI0BaHMS.
CuuTtaercs, 4T0 NOJUMOP(GHBIMU MOTYT OBITh TOJIBKO CBOMCTBA (MeTO/1bl) NojaknaccoB. Ho 3to
y3Kas TpakToBKa. Hampumep, jeraTe MOTyT NTHUIBI, HACEKOMBIE, MEXaHUYECKHE aIlaparshl.
O3HayvaeT 1 3T0, YTO OHU UMEIOT OOIIEro JeTaromero npeaka? KoneuHo, HeT.

OcHOBHOE JOCTOMHCTBO HOJ'II/IMOp(bI/I?uMa 3aKJII049acTCA B TOM, UTO OH IMO3BOJIACT pa3JIMIHbIM
KJlacCaM UMETb CEMAaHTUYCCKU OAHOPOJIHBIC CBOICTBA. Bnaronapﬂ 9TOMY CTaHOBUTCA
BO3MOXKHBIM OJJHOTHIIHO B3aMMO/JI€HICTBOBATh C Ppa3IMYHbIMU KJIaCCaMHU.

[Tomumopdusm peanuzyeTcs yepe3 HacaeJ0BaHNE U HHTEP(EHCH.

3. Kpurtuka OOII

e bonee Hu3Kkoe ObICTpOICHCTBHE.
e He nmanarmes ot Bcex 0e — CIIOXKHOCTh MPEMETHON 00J1acTH OCTAeTCsl.



e Jlyume MoaenupyeT CyIIHOCTH, XYK€ MOJEIUPYET MPOLIECCHI, OTCIOAA
pacrpocTpaHeHre QyHKIMOHAIBLHOTO IPOTrPAMMHUPOBAHHSL.

4. Jtanbl npoekTupoBanusa UC

K IMPOCKTUPOBAHUTIO ncC HEIMOCPEACTBCHHOC OTHOLICHNE NMCIOT IBA HAIIPaBJICHUA
JCATCIIBHOCTHU:

1) npoextupoBanre NC KOHKpPETHBIX OpraHu3anuii Ha 6a3e TOTOBBIX MPOrPAMMHBIX U
anmnapaTHbIX KOMIIOHEHTOB;

2) nmpoektupoBanre KOMIOHEHTOB MIC u MHCTpyMEHTaIbHBIX CPEACTB, OPUEHTUPOBAHHBIX HA
MHOT'OKpPaTHOE PUMEHEHHE IPU Pa3padOTKe MHOTUX KOHKPETHBIX aBTOMATH3UPOBAHHBIX
CHUCTEM.

CyImHOCTh IEPBOTO HAMPABJICHUS MOYKHO 0XapaKTEPHU30BATh CJIOBAMHU «CUCHEMHAS
unmezpayusy (Ipyroe 61M3K0e MOHIATHE UMEET Ha3BaHue Koxncanmune). Pazpadorunk NC
JIOJDKECH OBITH CIICIUAIIMCTOM B 00J1aCTH CUCTEMOTEXHUKH, XOPOIIIO 3HATh COOTBETCTBYIOIINE
MEXTyHAPOIHbIE CTaHIAAPThI, COCTOSIHUE M TEHACHIIUU Pa3BUTUSI HHPOPMAIIMOHHBIX
TEXHOJIOTUH ¥ MPOTPAMMHBIX IPOAYKTOB, BIAJCTh HHCTPYMEHTAIBHBIMU CPEJICTBAMU
pa3pabotku npuioxenuii (CASE-cpencTBaMu) 1 ObITh TOTOBBIM K BOCIIPHUSTHIO U aHATU3Y
ABTOMATHU3MPYEMBIX IIPOILIECCOB B COTPYAHUYECTBE CO CIICIUAINCTAMU-TIPUKIIATHUKAMHU.

CymiecTtByeT psit pupM, CHEIHATH3UPYIONIUXCS Ha pa3padoTke mpoekToB C (Hampumep, Price
Waterhouse, TJAHUT, LUXOFT u np.)

Bropoe HanpaBnenne B 00JbIIel Mepe OTHOCUTCS K 00J1aCTH pa3pabOoTKH MaTeMaTHYECKOTO
U IPOrpaMMHOT0 obecriedenus aist peanmsannu yakuit UC - mozgeneit, MeToaoB,
QJITOPUTMOB, IPOTPaMM Ha 0a3e 3HaHUS CHCTEMOTEXHHUKH, METO0B aHAIN3a U CHHTE3a
MPOEKTHBIX PEUICHUH, TEXHOJIOTUH MPOTrPaMMHUPOBAHHUS, OTIEPAMOHHBIX CHCTEM H T.II.
CymecTByeT psJ o0I1en3BEeCTHBIX TeXHOJI0THi (MeTouk) npoexktupoBanus [10 UC, cpeau
KOTOPBIX, MIPEX/IE BCETO, CIETyeT Ha3BaTh KOMIIOHEHTHO-OPHEHTUPOBAHHYIO Pa3padoTKy -
TEXHOJIOTHIO UHAYCTPUAIBHON pa3pabOTKH MPOrPaMMHBIX CHCTEM.

B Poccun aeiicTByeT rocy1apCTBEHHBIN CTaHIAPT HA CTAAUU CO3/IaHUS
asromatusupoBaHHbIX cucteM ['OCT 34.601-90. CymecTByeT n MEXIyHApOAHBIN CTaHAAPT Ha
CTa/IMM YKU3HEHHOTO ITMKIIa porpaMMHoit poaykimu (1ISO 12207:1995). Kak co6erBenno UC,
Tak 1 KOMIOHEHTHI MC SBIISIOTCS CIOKHBIMYM CUCTEMAaMHU, U IIPU UX IPOEKTUPOBAHUN HYKHO
MCIIOJIb30BaTh OJIUH U3 CTUJIEH MPOEKTUPOBAHUS:

e nucxoosuee (Top-of-Design), ueTkas peaau3aius HUCXOISIIETO
MPOEKTUPOBAHUS IPUBOJUT K cnupanvHou modenu pazpadotku 10, Ha kaxaom
BUTKE CITUPAITH OJIOKU MPEABIIYIIETro YPOBHS ACTATU3UPYIOTCS, UCIIOIB3YIOTCS
oOpatHbIe CBSI3H (aTbTEPHATHBOM SBIISICTCS TAK HA3BIBAEMAsT KACKAOHAS MOOEIb,
OTHOCSIIASCS K TIO0YEPEIHON peann3aliun YacTeil CHCTEMBI);

e gocxoosuyee (Bottom-of-Design);

o sgonoyuonnoe (Middle-of-Design).

Yarie BCero NpUMEHSIOT HUCXOSIIHNA CTHITh OJIOYHO-UEPAPXMUECKOTO MPOCKTUPOBAHHSI.

PaccmoTrpum stansl HEUcxoasmero npoekrupoBanus VC.



BepxHuii ypoBenb npoektupoanus MC yacTo Ha3bIBalOT KOHYENnmyaibHbiM
npoekTupoBaHueM. KoHlenTyanbHOe IPOEKTUPOBAaHUE BBINOIHSAIOT B IIPOLIECCe
HPEANPOEKTHBIX Hcciae10BaHul, popmynupoBku T3, pa3paboTku S3CKU3HOTO POEKTA.

IIpeonpoexmuule uccredosarnusi IPOBOJAT IyTEM aHAJIU3a ACATEIBHOCTH MIPEAIPUATHSL
(KoMITaHUH, yUpexaeHus, opuca), Ha KOTOpoM cozaaet wim monepausupyercs UC. Ipu stom
HY’KHO IIOJIy4HUTb, OTBETHI Ha BOIIPOCHI:

1. Yro ycTtpamBaeT B CyIIECTBYIOIIECH TEXHOJIOTUN?
2. YTO MOXHO YJIyUIIUTh?
3. Komy 3T0 HY’XHO U, clietoBaTeIbHO, KakoB OyneT 3ddext?

[Tepen obcnenoBanreM GOPMHUPYIOTCS U B POLECCE €T0 MPOBEACHUS YTOUHSIOTCS LU
o0crieIoBaHUs - OIpeeIeHNe BOSMOXKHOCTE! U PeCcypcoB Jis MOBbIIEHUS 3(PHEKTUBHOCTH
(GYHKIMOHUPOBAHUS MPESANPHUSATHS HA OCHOBE aBTOMATH3AIUH MIPOIECCOB YIPABICHHUS,
MIPOEKTUPOBAaHUS, JOKYMEHTO000poTa U T.1. ConepkaHue o0Cae0BaHUS - BBISIBJICHHUE
CTPYKTYPBI IPEIPUSITHS, BEITOTHAEMbIX (DYHKIINH, HHPOPMAITMOHHBIX IOTOKOB, UMEIOIITNXCS
OMBITA U CPeACTB aBTOMaTtu3anuu. O0cne0BaHue MPOBOIST CUCTEMHbBIE aHATUTUKHU
(cucTeMHBIE UHTErPATOPbI) COBMECTHO C MPE/ICTABUTEISIMU OpraHU3alii-3aKa3unKa.

Ha ocHOBe aHay3a pe3ysIibTaToB 00CIICIOBAHUS CTPOSIT MOJICIb, OTPAKAIOIIIYIO
JIeATEeTLHOCTD MPEANPUATHS Ha TaHHBIH MOMEHT (10 peopranu3anun). Takyro MoJenb
Ha3bIBAIOT «AS IS (kax ecmy). [lanee pazpabarbiBaroT ucxoanyto konuenmuio MC. Ota
KOHIICTIIUS BKJIIOYAET B ce0s MPEJI0KEHUS IO U3MEHEHHUIO CTPYKTYPBI MPEIIPHUSITHS,
B3aMMOICHCTBHIO TIOIpa3eIICHH, WH()OPMAIIMOHHBIM TTOTOKAM, YTO BBEIPAXKAETCS B MOJICIIH
«To Bex» (Kak nomxHO ObITH).

Pesynbrarel ananuza konkperusupyrotes B T3 Ha coznanue MC. B T3 yka3piBatoT MOTOKH
BXOJIHOM MH(OPMALINU, TUIIBI BEIXOJHBIX JOKYMEHTOB U MPEIOCTABIAEMBIX YCIYT, YPOBEHb
3amuUThl MHQOPMALIUU, TPEOOBAHUS K IPOU3BOIUTEIIBHOCTH (ITPOITYCKHOM CITIOCOOHOCTH) H T.II.
T3 HanpaBiArOT 3aKa34uKy I OOCYKJIEHUS U OKOHYATEIIbHOTO COTJIACOBAHMSI.

OCKU3HBIN NPOEKT (TEXHUYECKOE MPEATIOKEHNE) IPEJOCTABIISIIOT B BUJIE IPOEKTHOM
JIOKYMEHTAIIMH, ONACHIBAIOIIEH apXUTEKTYPY CUCTEMBI, CTPYKTYPY €€ MOACUCTEM, COCTaB
MoJyJel. 31ech jke coiepKaTcs NPeasIoKeHNs 0 BBIOOPY 0a30BBIX MPOTrpaMMHO-aNIapaTHIX
CPEACTB, KOTOPBIE JOJIKHBI YUYUTHIBATH IIPOTHO3 PA3BUTHS IPEATIPUATHUA.

B oTHOmIeHnn annapartHeix cpeacts U ocodeHHo 1O Takoii BEIOOP Yallle BCEro ecTh BHIOOP
(bupMBI-TIOCTABIIMKA HEOOXOAUMBIX CPEACTB (MITH, IO KpaitHel mepe, 6a3zoBoro [10), Tak kak
IpaBWIbHAsL COBMECTHAs paboTa MporpaMM pasHbIX GUPM JTOCTUraeTcs ¢ 00ibIIKUM TpyaoM. B
IPOEKTE MOXKET OBITh NMPEATI0KEHO HECKOJIBKO BapuaHTOB BbiOOpa. [Ipu aHamm3e BBICHIIOTCS
BO3MOYKHOCTH MOKPBITHSI aBTOMATU3U\PYEMbIX (BYHKIIHI UMEIOIIMMHUCS IPOTPAMMHBIMU
IPOAYKTaMH U, CI€0BaTeNbHO, 00BbeMbI padoT 1o pazpadoTtke opuruHanbHoro I10. [Togo6HbI
aHaJIN3 HEOOXOUM JIJIsl TPEBAapUTEIbHON OLIEHKH BPEMEHHBIX U MAaTepUANIbHBIX 3aTpaT Ha
aBTOMATHU3aLMIO. YUET PECYPCHBIX OTPAHUYEHHI MTO3BOJISET YTOUHUTD JOCTUKUMBIE
MaciTadbl aBTOMaTU3alUH, oIpa3AenuTh npoekrupoanre MC Ha paboTsl nepBoii, BTopoit
ouepenu u T. [I.

[Tocne mpuHSITHS 3CKU3HOTO MpoeKTa pa3zpabdareiBatoT npomomun VC, mpencTapasomuii
co0o¥i Habop MporpamMm, SIMYIUPYIOITUX pab0Ty TOTOBOU CHCTEMBI. biaromaps
MPOTOTUITUPOBAHUIO MOXKHO HE TOJIBKO pazpaboTdrkam, HO U Oyaymum noiabs3oBatessim UC
YBUECTh KOHTYPBI 1 OCOOCHHOCTH CHCTEMBI H, CJICIOBATEIIHLHO, 3a0J1arOBpEMEHHO BHECTH
KOPPEKTUBBI B IIPOEKT.
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Kak Ha sTamne npeAanpoeKTHBIX UCCIEI0BAHUM, TaK U Ha MOCIEIYIOLIUX dTanax
1es1eco00pa3zHo MPUIEPKUBATHCS OMPEISIEHHON AUCIUIUIMHBI (PUKCAIIMH U MPEICTaBICHUS
MOJTy4aeMBbIX Pe3yIbTaTOB, OCHOBAHHOW Ha TOW WJIM MHOW METOAUKe (popManm3anuu
cnerudukanmii. opmanuzanus HyKHa sl OJHO3HAYHOTO TOHUMAaHUSI UCIIOTHUTEISIMU U
3aKa34MKOM TpeOOBaHUM, OrpaHUUEHUI U TPUHUMAEMBIX PEIICHUH.

[Tpu KOHIIENTYaIbHOM NMPOEKTUPOBAHUU IPUMEHSIOT Pl crieunpUKauii, cped KOTOPBIX
[EHTPAJILHOE MECTO 3aHUMAIOT MOJIENN PeoOpa30BaHus, XpaHEHUS U NTepeaadl HH(POpMAIIHH.
Monenu, noiay4eHHbIE B Ipoliecce 00Cae0BaHus MPEATNPUITHSL, IBISIOTCS MOJEIISIMU €r0
¢ynkumonupoBanus. B nponecce pazpadorku UC Mozaenu, Kak MpaBuiio, MPETepPIeBaroT
CYIIIECTBEHHBIC M3MEHEHUs (Tiepexoa Or «As ISy k «To Be») u B OKOHUATEIIbHOM BHU/IE MOJICITh
«To Be» paccMaTpuBaroT 6 KauecTBe Mojienu npoektupyemoit MC.

Pasznuyatot pyHKImoHaNbHbIe, HH)OPMAIIMOHHBIE, IOBEIEHYECKHE U CTPYKTYPHBIE MOJICIH.

o DYyHKIUOHAJIBLHAS MO/EJb CUCTEMBI OITUCHIBAET COBOKYITHOCTh BBITIOTHSAEMBIX
cucrteMon (QYHKITUH.

o HUugopmayuonnas Moaeab OTPaKAET CTPYKTYPHI JaHHBIX — UX COCTaB U
B3aUMOCBSI3H.

o [IloBeaeHueckasi MOeJIb ONTUCHIBACT HH(POPMAITMOHHBIC ITPOLIECCHI (IMHAMUKY
(YHKIIMOHUPOBaHUs), B HEH (QUTYPUPYIOT TAKUE KATETOPUHU, KaK COCTOSHHUE
CHCTEMBI, COOBITHE, TIEPEXO0/1 U3 OJTHOTO COCTOSIHUS B IPYTO€, YCIOBUS NEPEXoaa,
MIOCJICIOBATEIBHOCTD COOBITUH, OCYIIIECTBIISICTCS MPUBS3KA KO BPEMCHHU.

o  Cmpykmyphnasa Mojeib XapaKTEepU3yeT MOCTPOCHNE CHCTEMBI — COCTAB IOJACHUCTEM,
UX B3aUMOCBSI3H.

ConepxaHreM TOCIICIYIOIIUX 3TAllOB HUCXOASIIETo poekTrupoBanus (coracao ['OCT
34.601-90, aTo cTanus pa3pabOTKU TEXHUYECKOTO MPOEKTa, paboueil JOKyMEHTAIllH, BBOJIA B
JeICTBUE) SIBIISIFOTCSL YTOUHEHHE MTepeUHEN TPHoOpeTaeMoro 000pya0BaHUs U TOTOBBIX
IPOrpaMMHBIX MPOYKTOB, TOCTPOEHHE CUCTEMHOMN Cpebl, IeTalbHOE HH(OIOTHYECKOoe
POEKTHPOBaHUE 0a3 TaHHBIX U UX IMEPBOHAYATHLHOE HAITOJIHCHHE, Pa3paboTka COOCTBEHHOTO
opuruHansHoro [10, koTopas, B CBOIO ouepe/ib, JEIUTCS Ha PsII TANIOB HUCXO/SIIETO
MPOSKTHPOBAHUS. DTH pabOTHI COCTABIISIOT COJIEPIKAHUE pabouezo npoexmuposarust. Ilocne
ATOTO CIEIYIOT 3aKyNKa U MHCTAJUISIIIHS TPOTPAMMHO-ANapaTHIX CPEJCTB, BHEIPEHHUE U
OTIBITHAS DKCIUTyaTaIUsl CUCTEMBI.

Oco0oe MecTo B psiy MMPOEKTHBIX 3a/1a4 3aHUMAaeT pa3paboTKa MpOeKTa KOPIOPaTUBHOM
BBIYHCIIUTENBHOM ceTH, mockoibky TO UC umeeT ceteByro cTpykTypy. Ecnu TepputopuanbHO
UC pacrionaraercs B OJTHOM 3/IaHUH UM B HECKOJIBKHX OJU3KO PaCMONOKEHHBIX 3/1aHUSAX, TO
KOPIOpaTUBHAsI CETh MOKET OBITh BHITIOJIHEHA B BUJIE COBOKYITHOCTH HECKOJIBKUX JIOKATBHBIX
MOJICETEe, CBSI3aHHBIX OMOPHOM JIOKaJIbHOM ceThio. KpoMe BrIOOpa THUTIOB MOACETEH, CBSI3HBIX
MIPOTOKOJIOB 1 KOMMYTAIITHOHHOTO 000PYIOBaHUS IPUXOIUTCS PEIaTh 3a/1a4d pacipeaesIeHUs
y3JI0B T10 TIOJICETSIM, BBIIETICHUS CEpBEPOB, BbIOOpa cereBoro 10, onpenenenus cnocoda
yIpaBlieHUs JaHHBIMU B BBIOPAHHOM cXeMe paclpeeIeHHbIX BBIYMCICHUN U T. TI.

B cnyuae, eciin C pacnoniaraercst B yqaleHHBbIX IPYyT OT Apyra IIyHKTax, B YaCTHOCTH,
PacMoJIOKEHHBIX B Pa3HbIX TOPOJIax, TO MPEXKAE BCETO paCCMaTPUBAETCSI BO3MOKHOCTh
ucnoibp3oBanus ycuyr Internet. Bo3nukaromue npu 3ToM npoOeMsbl CBSI3aHbI ¢ 00ecreyeHueM
nH(pOpPMaIMOHHON OE30MTaCHOCTH U HAJIEKHOCTH JOCTABKHA COOOIIICHHIA.
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