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EBEOEHUWE

Huayerpua nporpamuuoro obecncuennsa (T10)) mavama 3apo®naThed B
cepemmie S0-x IT. MPOIUIOro CTOMETHA, KOTa YHHBEPCHTETE 1 (hHpPMET HAATH
HCOOIB30BATE BOSMOGKHOCTH KOMIBITCPHON TeXHUKH A0 PCLICHHA ONpeae-
TENHETX BEMTHCIHTENRNEX 38124, Muorine ui 2THX npoTpaMy ORUTH HATHCANE
AA CBOHX HYAD WTAaTHBIMH OporpaMMHECTAMH H PpAcOpOCTPaHANHCE MORILY
NOIEIOBATCAAMI MALIMHEL KOHKPeTHOH Mapkn Secinatdo, CaMele nepsele oT-
JelikHEE PHPMEBL, 3aHHMamHecs paipaborkoil I10, 6wn conanm B CHIA &
19591960 rr.

Oppako o konna 1960-x . mgyerpan [10 we yaenanock cepeéinoro
BHHMAHHA, MOCKOIBRY eé monA B KOMITBHYTEPHOM OnsHece ORMA OMEeHB Mana.
Hanpumep, 8 1970 r. rogoeoii obopor seex gupm-pazpadoranxos 110 s CLILA
Gen menee 4% o1 Beero obopoTa KoMNLIoTEpHOTO OHaneca. Ceprésnbii pocT
Hasanca B 1970-x 1., nocne npuuaTHA qupsioii IBM B 1969 1, pemenns o pas-
JCIBHOM HIZHAUCHHH UeH Ha annaparypy, IO u yenyre, Hueayerpus [0 ouens
BRIPOCTA ¢ MOARTENHEM MEPCONATLIOTD KOMILIOTEPE B cepemmme 1970-x, koTo-
Pl cozgan pacTVIUMEA PRHOK 28 cUET MIP, NOABIOBATEIBCKHY NPHIMKCHIA 1
YTHITHT,

Ha ceroans nponzpogcteo [10 apngerca KpynHeAmcH oTPACIbI MHPO-
BOH YKOHOMHEH, B RD’TOPO“ JAHATE MHITHOHBD PA3HYHBIX CTCHHATHCTOR 110
geemy Mupy. Cornacko jannsim sypaana Software Magazine cymma obuwemn-
POBLIX MOA0BRIX Noxoaoe 500 caMeix KpYNHEIX KoMOaHuii-paspadorunkos [10
cocrasina & 2007 r. § 4518 munnuapaa, sro seine Ha 14,7%, uem Geino B
2006 1., koraa »Ta cymmMa coctasiaa § 394 munnnapaa.



1. METOOONOrM4YECKWE OCHOBBbI
NPOEKTUPOBAHWUA UHO®OPMALIMOHHBIX CUCTEM

1.1. CBOHCTBA NPOrPAMMHOI'O OBECIIEMEHHA

Hpospavmnpoe piecnevenpe (TT10) — 270 BRCE MK YACTE TPOTPAMM, TTPO-
LELyp, NPaBiil ¥ COOTBETCTBYHCH JOKYMEHTAUHK CHCTeMBl oDpadoTkn HH-
dopmawan. 10 ABngeTca OJHHM W3 BHIOB OOECMEYEHHA BHIMHCIHTENLHOH
CHCTEMEL, HAPAILY € TEXHHYCCKNM {am[apmm,m}, MATCEMATHYMCCKHM, HI!I.'l:I'[]'pM.'.l-
[HOHHEM, JTHATBHCTHYECKHM, OpTani3alHondeEM o METOINTecKHM odecne-
YEHHEM,

I CBOCMY HNasiaICHIR [0 mosno PAFICINTE Hal

= CHCTEMHOE;

= HpPHEIAIHOE;

— HHCTPYMCHTAIBHOE.

Cucmemnoe RpozpaMmMioe ofechenenie — KOMIUICKC IPOIpaMM, KOTO-
PRIE {!ﬁEC MEYHBANT YIPARIEHHE KOMIIOHNEHTAME KOM I'[T:!['I'J'E.'[JT!{JET CHCTEMEI, Ta-
EHMH K3k II]JGLI,CE'CGP, ﬂllﬂpﬂ'l'HHHH.ﬂ HHAMATE, }"C'l'pﬂflﬂ'l’l!ﬂ BEOJAA-BRIBOAA, CCTE-
BOE OOOPVIOBANWE, BEICTYIIAA KAK «MemcIoiineii untepdeiicsn, ¢ oamnoi cTo-
POHE KOTOPOIO alliaparypa, a ,'lp}’I'lﬁi — HPHIOGKCEHHA DOILRIOBATCIIH.

Hpuxaadnoee npospammiee odechedelie — NPOTPaMMa, NpeInasHaten-
HaA [11A BHIMOTHEHAA ONpPeleNéHHBIX NONBI0BATENBCKHX 3a0a4 W paccHHTaH-
Had Hd HENOCPEICTBCHIOL BEHF‘[MUJIUﬁE'I'BHB C N IBIOBATCIIEN.

Hucmpymenmurenoe  npocpaumnuoe  odecnevenue — TNPOTPAMMHOE
OﬁECITEqETIHE,_ NMPEJIHATHAYCHHOS JTH HCMOTRIOBATHA B XOJAE NMPOSKETHPOBEATTHA,
Pa3padoTEH o CONPOBOMICHHA IIPOIPaN.

B 1975 rogy aMepHKaHCKHil y4EHELT B 00IaCTH TCOPHH BEMHCITHTEIBHELY
crcrer Opepepur Bpyke, MpoaHanHIHpPOBRAR CEOH ONEIT PYKOROICTRL TTPOEE-
ToM paspabored onepaumodHol cueremsl O5/360 gna smeindgpeiiva 1IBM
System/360, onpegennn ocnoensle ceoicrea [10:

—  CIOEHOCTE,

—  COrjIacoBaAHHOCT b,

—  H3MEHAEMOCTh;

—  HEIPHMOCTh.

Cromesocme, CYIIECTBYET MHOMECTEO MPOTPAMM, KOTOPBIE 381yMBIBA-
WTCA, PaipadaTeBalOTCA, CONPOBOKIAINTCA H HCOOIBIVIOTCA OOHHM HEI0Be-
ko, Henksa CERA3ATE, YTO ped rakoe 1O mnoxo CACTAHG, HO OHO HMOCT, Kak
NPaBHNGC, 04eHE OTPAHHYEHHYK 001aCTE NPHMEHEHHA H KOPOTKOS BRCMA #HH3-
HH, Dﬁ'{-—T'-'I’IID TaKoE ].-ID JIETHE FAMEHHTE HOBRIM CPEICTBOM, HEM NMEPE/IENEIBATE
HUIH PﬂCIJJLIPH'I'b.

Hpomeiuunennoe 110, kak npasuio, XapakTepHsyercs UIHTEILHBIM Bpe-
MeHeM KHIHH 0 GonbiMM YHeao nofbioeaTeneil. CyinecTennoil veproil Ta-
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goro I10 apngerca caomHocTk, Onud paspaloTiHK HE B COCTOSHHH OXBATHTH
BCE ACTICKTH TAKOID NPOrPaMMHOre cpeicTea. CNOEHOCTE N0I00HOTO poaa
TIPHCYIIA BCEM ﬁD,ITl:TITHH MPOTPAMMIEIM CHCTEMAM.

].-[[!]i'IT-IIIrT!II:!.Fl.'IT-T.| M KOTOPEM CITOENOCTE HBAAETCA HEOTHEMITEMEIM CHDﬁCT-
gon [T0), aenamTea:

—  CHOMHOCTE peaibHoil npeamMerHol obIacTi, H3 KOTOPOll HeXoauT 3a-
Ka3 Ha pazpaboTky;

= TPYOHOCTE YNPaBICHHA NPOLECCOM paspaboTiM,

—  HEYIOBRICTBOPHTCNEHEIC CrocodLl ONHCAHHA MOBCICHNA DONBIIAY
..'J,HCKPUTHB.[K CHCTCM.

CRoMHOCTE PeabHOTD MHpPA 3AKIHHACTCA B TOM, HMTO OpoOIeMbl, pe-
maemMele ¢ nomolske 110, yacTo colepkaT cnoskHble 3IeMeHThI, a4 K COOTBET-
CTEYIOMIINM NMporpaMMan NpelLABRIIETCA MHMKSCTRD PasIHYHLIX, ﬂﬂpﬂﬁ BEdN-
MOHCKEIR G HX 'IPUGUBHHHE E}'AUE{."I'ISU.._ NpOHIBOAHTEIBHOC TR, CTORMOLTE,
HaAEHHOCTE H T ).

[T wreeT TeHIEHINI0 YBEIMYHBATECA B PAIMEPE, [IPH 3TOM HE NPOCTO
YBS/IIHYHBAETCA B pPaiMepe CaMH MIEMEHTHI, a Dﬁﬂf‘ia'l'e:lh”ﬂ YBEIIHYHBAETCH
HHCHIO Pa3IHUYHEIX MWICMCHTOBR. PHSM‘.’JP COBPCMCHHOIO TTCY stosceT NPpEBLIIITATL
JECHTEH ThICAY C’l'pﬂ]i HA A3BIKAX BRICOKOIO }']JE'IH-HH. YeloscK HE B COCTONHHH
NOMHOCTEK) MOHATE TAKyW cucTemy. [lodTomMy An4 BRIMONTHEHHA TaKOro OGbE-
Ma padot TpebyeTca NpHANeHEHHEe KoMaHkl paspaboruukos, [Ipu ToM Bceraa
BOSHHEAKT SHAYHTENLHEIC TRYAHOCTH, CBAZAHHLIC C© ﬂpm!]“ﬂ:ﬂl[[&ﬂﬁ pﬂﬁ(]T]:l
&J.'IbI.U'IJI'ﬂ KOJUICKTHEA PHE.’IM‘-!HhIK CHeUHATTHCTOR.

[TporpaMMHsie NPOAYKTE ABIAKOTCS JHCKPETHRIMK, T.2. COOBITHA, BHEIL-
HHE M0 OTHOMEHH K HHM, MOTYT MEPEBECTH CHCTEMY B HOBOE COCTOAHHE.
I'[pw ITOM CASAYET YUHTERIBATE TO, YTO MIEMEHTE CHCTEMEI E;,!H.'H'MDHEFIETB}"IOT
MUHY CHGUIFI HCJIHHCHHBIM QEPHEDM. H CAOMHOCTE LCIIOrD TarMwe BOIpACTACT
HENHHERHD. ?'I"IJ C.'I}'}KH'I' l]pll‘{}illﬂﬁ 'l]:l:f','l,HUf.'J'H MNOHHMAHHA BCEX BOIMOMHBIX
cocToaumil [10, 9ro peaér K cHmken o eé HaaSRHOCTH,

{."m:-'mcﬂaammcma, HO MHOTHX COYYAAX HOBRIE NTPOTPAMMET TOTHEHE CO-
FIACOBBIBATECH € VHEC CYVUICCTBEYHMIIHM [10). I'In.'ﬂ'm:!.{}r SHAYHTCIEHAAE H4CTh
CINOEHOCTH JIPUHC}[DJJ.H'I' oT HL‘UEXU,H_I[MGCIH COrnacoBaHHA pﬂjpﬂﬁﬂ'l'b]l!ﬂﬂh‘lh]}{
OPOrpaMMHBIX CPEICTE ¢ PA3THHHBIMUA Ve CYILECTEYVIOWMMH HHTepdieicamu.

Hzmenaemocmn, [Iporpavmube OpoIyKTEl NOCTOAHHO NOABEPHKEHEL W3-
MCHCHEAM. I‘{l.‘.l]l{."iillﬂ1 IO OTHOCHTCA H K JOPYIHM CHCTCMAM {E.ZI!-T{.'.IP-\.'Iifflldi_flIr!J'.IﬂIM1
l{ﬂMllblﬂ'l'Cpa.M H 'l'.,JJ..}. HO ILPGH'SH(.‘.LLEHHMI: BLHLH pLE_JJ.KU llOJ.LHL“pJ.'ﬂ.I:O'l'CH HIMEHE-
HHAM MOCTe H3roToBIeHHA. X 3aMeHAKT HOBBIE MOLENH, WIH CYILeCTBEHHbIE
HIMEHEHHA BRAKHMAIT B (osee NOIMHNE CEPHIHBIE IKIEMNAAPE] TOro He Dazo-
BOIQ MIPOCKTAE. HSMBIIL‘FTHH FMECEH CMYYaKITCH SHAMHTCIEHO PCWE, YEM .‘-Tﬂ,l'[l‘lflﬂ’!-
ganud 110, Orgacty 370 DPOUMCXOAHT HOTOMY, YT0 NPOrPAMMHELL TPOIVET I'o-
]33.3;“] JIETYE HIMEHHTE.



Bce VIAYHEIC NOpOorpaMMHBIC HPOAYETE ITOJBCPIAKTCE  WIMCHCHMAM.
Ipu oToM neiicTeyioT ABa nponecca. Bo-nepseix, Kak TOMRKO 00HAPYKUBASTCA
TIITR3A CHCTEME, HAMHHAKTCA TTOTRITENR TPHMENSHHA e€ 1A TPANH TN 34 Tpe-
JENAMH TEPBOHARANEHON obnacTi, Tpeboranne pacirmpenis HyHKIHT HCXO-
JAT B OCHOBHOM OT NOJE30BATENEH, KOTOPRIE YIOBIETROPENE DCHORHEM Ha-
IHAYSHHEM H HIDDPETAIT 718 HEE HOBLIE MPHMEHEHNSA,

Bo-groprix, yvaaunoe [TO mueét gonsine obdRUHOMD CpoKd CYUICCTROBA=
HHE KOMTEIOTEPA, A78 KOTOPOTD OH0 MERROHAYANEHO 0o cozmano, TTpnxo-
JIAT HOBBIE KEOMIBIOTCPE, H OPOrpaMMa A0mEHa ORTE COMMACORANA C HX BOd-
MOFHOCTAMI.

Hezpumocms. TlporpaMMusil npoaysT Heswans. JIna MaTeprankHex
ODLCKTOR TeoMeTpHYcckie aboTpakiiny SBIHIOTCH MOIHLIM HHCTPYMEHTOM
(puec. 1.1). Hanpusep, 1NaH 304HHA TOMOTACT apXUTCKTOPY M 3aKa3UHKY olc-
HHTE MPOCTPAHCTED, BOIMOMKHOCTH ICPEMEIICHNA, BIJIEL CTANOBATCN OUCEM]1-
HEIMH [IPOTHBOPCUHA, MOKHO 3aMeTHTE yoyoienus. Macurrabaeie uepresn
MEXAHHUECKUX fderancit o o0sEMHBIC MOACAM MoKy, OyIyuM adcTpakims-
MM, CIIyIaT Toi #e menn [1].

Ilo mogenam (puc. 1.2), KOTOpsle CTPOATCH B IPOLCCCe pazpadoTEn npo-
IPAMMHOI0 [POAVETE, HEBOZMOMHO [PCACTABUTE, KAK OH OyIeT BEUTMACTE |
KAKHC (pYHKLNH OV ICT BRIOJIHATE.

Hezpumocts 10 He Tomsko 3aTpyINAeT AHIHBHIYANLHE Opollece npo-
EKTHPOBAHNA, HO H CephEIHO 3ATPVIHAET OOMIEHHE MeRIY CTELHATHCTAMH,
VHACTRYIOLIMMHE B pazpaboTke.

bt rasy
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Pue. 1.1, Mogeas MarcpiaisHoro oibeskra
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1.2, OBIIHE NMPHHUHINBI NTPOEKTHPOBAHHA
HHPOPMATTHOHHBIX CHCTEM

Cucmemit — 5710 ﬂﬂBﬂK}"l[HUﬂ'l'h EEHMMU,'J_E&EI'B}’HJLI.LHH EOMIIOHCEHTOR, PE-
DOTAIOWHK COBMECTHO A8 JOCTIKEHHA ONPEIeNeHHEN Lenei.

Hugpopmanuoniean cecmema (UC) — BianMocsA3aniad COBOKYMHOCTE
CPEACcTB, METOIAOR H NEPCOHATA, HCMONEIYEMBIX T8 XpPAaHCHHA, r}ﬁpaﬁmxu H
BEIAA4H HHQOPMALHE B HHTEPECaX JOCTHAKCHHA NOCTABICHHOH LenH.

{}L:IH‘.IBI:}III.‘.IJ[H]'E.]{][]I;HM INMPHIHAKOM CHCTCME] SBJIACTCA TO, UTO CROHCTRE o
noeejlenne €€ KOMIOHEHTOR BIMAIDOT [PYT HA JIPYra cA0MHEIM 0D0pazom.
Kﬂp}]ﬂﬁ]'ﬂﬂu ll.l}‘HJ:‘Z].lPiﬂHHpUISHHHE OTACIEHOD KOMIIDHCHTA 32BHCHT OT 'Lil}"HH-
IHOHHPOBAHHA MHOTHX APYTHX KOMOOHEHTOB, CHCTEMBL 4aCTO HMEHT Hepap-
KHMCCKYH) CIPYETYPY. T.¢. B KAMCCTBE KOMIOOHCHTOB CONCPMEAT APYIrue CHOTEe-
MEl |:H-D,'1CHET€MH:]. [MoncHcTeMel MOryT l‘b}"'llK]lHD]IHDDHﬂTI- CAMOCTOATE!TRHO,
HESABHCHMO OT TEX CHCTEM, B COCTAB KOTOPBIX OHH BXO4T. BMecre ¢ Tem ux
TOBCJICHHS B COCTARC I‘.T.II[K[}L‘:TII{!ﬂ CHCTEMEI 3ABHCHT OT B3aHMOJICHCTEHA ©
APYTHMH MOACHCTEMAMH,

CHOEHOCTE BJHI{MDJICE{I'I'EI!I MEREIY CHCTCMHBIMH KOMIIOHCHTAMHM O3HA-
4aeT, 4TO CHCTEMA He CROJMTCH NMPOCTo K cyMme eé cocTaBHeIX yacTeil. Owa
HMEET OIpeelEHHBIE CBOHCTRA, KOTOPEIE NPHCYILH ¢l HMEHHO Kak UelocTHOH
cucTeMe, Takue MHTErpalMOHHEE CROHCTRA CHCTEMEl HE MOTYT CROAMTECH K
OTAeNBHEIM e€ HacTaM. Takne croiicTBa NMPOMRIAITCA TOTMA, KOTIA CHCTEMA
PACCMATPHBACTCA KaK €IHNOE MENDE. He KOTOPLIE HE 3THX CREOMCTE MOWHO BLI-
BECTH W3 AHATOTHYHEIX CROHCTE OTOEIEHEIX NOACHCTEM, HO YAIle OHH ABIAKT-
CH KOMIMCKCHBIM PC3YIETATOM BEEHH“;'[CﬁL‘THHﬂ NOACHCTEM 1 HX HCBOSMOMHO
OUEHHTE HCXOMIA H3 aHAITHIA OTAENEHEN CHCTEMHLIX KOMIOHEHTOR,

,\I.IJL:II PK.‘,IJ.'H..‘HHH. l]pf}ﬁJ]EMbl CHOMHOCTH CHOTCMbBIL LIHPORG ltCJ]UJ]bB}"E'I'CH.
METOJ, HEPAPXHEeCKoil JeroMnosnuuy, CornacHo JaHHOMY NOOX00Y CNOmHAA
cHcTeMa pazbnpaeTcd na Golee NMpoOCTHIE YacTH, Ka#Ian M3 KOTOPEIX, B CBOK
OHEPE/lE, CTROHTCA H3 '-]a.l:-"l'Eﬁ MEHBLILIETD paiMepa, 1 T, JIO TEX IOp, 0Ka Ca-
MBI HEOOIBLINE 4ACTH MOAHO OYIST CTPOHTE H3 HMEIILETOCA MaTepHATA.

ITo OTHOWICHHID K MPOCKTHROBAHI HC 1o osHadacT, uTo of I[Ci!ﬁ}tﬂﬂ}i-
MO pazJIeNiTE {IeKoMNIO3HPORATE) Ha HeDoIbITHe MOIYVIN (MOJCHCTEME ), Ka-
LI M3 KOTOPEBIX MO0 pil:i].'!lﬂﬁﬂ']'hlﬂii‘]'h HEZABHUCHMO OT JIPYIHX. IO NOFBE0=
AFeT NpH paspadoTke MoAyae Todoroe YpoRHA HMETE JIE10 TOIBKD ¢ HUM, 4 He
CO BCCMH OCTANBHBIMH YaCTAMH CHCTCMBL. llpﬂEkLlleH.H JACKOMIIOIHIHA ABIIH-
eTcH IIARHEIM cnocobom NPeQIOJIEHHA CIIEHOCTH ]Jaf!paﬁﬂ'l'](" HC, Tlouarne
«MPABHIBHAS TI0 OTHOLIEHHED K JEKOMITOSHLHN 03HAYAET CleIyIomes:

—  KOIOWUECTED CRAZCH MEEIY OTACNEHEMHE MOTYITAME  JOTTARTO ORITE
MHHHMATEHBIM { OpHHLMN «craboil ceazadHocTy» — Low Coupling),

—  CBAZHOCTE OTACIBHBIX qaACTen BHYTPH KO MOJYIH JOINKHE OBITE
MAKCHMATEHON (TpHIIHT «cHasioro cuenmenna» — High Cohesion),
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CTpyETypa cHCTeMBl J0JDKEHA OhITE TAKDH, YT0DR BCE BIAMMOICHCTRHA
MERAY ef MOIYIAMH VENATEBAIHCE B CTAHAAPTHEIC PAMKH, T.¢..

- xamnmﬁ MOJYNE  JTOIGKEH  HHEANCYITHPORATE CROE COIEpPEHMOE,
T.€, CKPRIBATE €0 OT JIPYTHX MDJ[}-'J[E.'i:I;

—  KaWJIBIH MOJYIE JIOUGKEH HMETR YETKO onpefenénnli untepiheiic ¢
JPYTHMH MOTYITRMH.

HMugancynanma no3RonseT paccMaTpHBATE CTPYETYPY KOEJI0r0 MOJYIR
HezaRMCHMO oT ApyTux. Hurepidieiickl nozRonaoT cTPONTE CHCTEMY DOTEE BEI-
COROMD YPOBRHA, PACCMATPHREAA Iﬂ.’ﬂ}li'.."l,mrl MOOYNE KAK COHHOC [Menoc 0 HEHOPH-
Pys ero BHYTPEHHE: YeTPOHCTRO.

MD.."[}I'.'IF:I[“CT]: ARITRCTCH BAWKHEIM KAYCCTROM MIGHKCHCPHLIX TPOIECCOR H
IMPOIVETOE. BoneimmHeTED POMEBILTITEHHEXY MPONECCOR ABIAIOTCS MOIVIILHEL-
MH H COCTABIICHE] H3 KOMILNCKCORB [!HEIHI'I.’1 KOTOPRIC I{{]HEHI[HP}'HJ'I'LW NPOCTREIMH
crnocobamMn A JIOCTHARCHHA 'J.T!Iﬂﬁ}l'l.‘hil'!l]'li} Pe3ynNLTATA.

Hpozpamynsie Modyan pellawyT OTHOCHTENBHO HebonswMe (yHKUHO-
HALHBIE 3408UH, W 18 WX peanmsaund Heobxoguwo 10— 100 oneparopos
A3bBIKA llpﬂl]ﬂﬂMMH]ﬂﬂEﬂHﬂH. Elass abuii Mﬂ..'],}'.'lb MOGKET MCHOJIBIOBATE HA BXOIC
ORO0 QECATKA THIOE nepemedHelx. Ecnn ana pewenia seBonbswoil divHkuuno-
HAMLHOH 3agaun Tpedyverca bonee 100 oneparopos, 1o uenecoodpasHeil npo-
BOJHTE JeROMIOZHIHEG 30341 HA HECKONBKO Dollee NpocTrX MoIyIeil.

DYHKUUOHATLHLIE ZPYHAB RPOZPAMM (KOMRONSHMEL) POPMUPYIOTCH Ha
Daze HeCKONEKHX TIPOTPAMMHEIY MOIVIEH H peliaioT J0CTATOUHO CIOKHEE 3a-
Jauu. Kag npapuno, Ha HX peamHzalio Henols3yeTes 10 JeCATKA THICHY CTPOK
nporpaMMHoro kofa, CooTBETCTBEHHO BOIPACTAIOT HHCAO HCMONBIYEMEIX TH-
MOB NEPEMEHHBI H pazHooDpaiie BEINOIHBIY TaHHBIX.

Komnrexcw npozpans — OPOrpaMMHeLl NPOJYKT, co3lapacMsil 11 pe-
WIEHHA CAOMHEIY 3a0a4 YOpaeleHHA 1 obpaloTki naopmanmnn. B komnonerc
ODBEIMHACTEA HECKOMBKO (YHKUHOHATEHEIX KOMIOHCHTOR I8 PELIcHHA 00-
medl nenepoil 3anaun HHpOpMALHOHHON cHcTeMmel. Pasumep nporpammuoro
KOMILIEKCA MOMKET HCUHCIIATECH COTHAMM MOJYIEH M COTHAMM TRICAY ONEPATO-
POBR A3LTKA TIPOTPAMMHPOBANTH.

[poekTupopanne Moayneil BrmodacT B cedd paipaboTky NOKATEHEIX
(pYHELHE ¥ NoapodHOro oMHCAHHA ANFOPHTMOB 00paboTEN TaHHBIX, MEMMO-
JYIEHEY HHTepdeiicor, BHYTPEHHHX CTPYKTYP JAHHBIX, CTPYKTYPHEIX CXEM
Nepeaul YIPARIcHHA; CPEICTE YIPARICHHA B HCKIMHTEIRHEX CHTYALIMAY.
O HX NOMOMIEW ONPefeanTed PYHKLUNAH: MOPAI0K CIeJ0BAHHA OTASARHEX
WaroR oOPadoTEH, CHTYALHH W THIE J2HHEIX, BRIIERBAKIIIHE HIMEHEHHA (PO-
Hecca obpaboTRN, a4 TAKKE TORTOPHO HCTOMLEIVeMEIE (hyHKIMH mporpamMmel [4].

Ha ,I[EHIHLIﬁ MOMEHT B TEXHOIOIHH ]:)a.'!paﬁﬂ']']l.'l{ I-'IH[]'J-DDMH.[[HDHI[HK CHC-
TEM HCIIOMILIYETCH 051-6']'._“Iﬂ-ﬂpHET!TH]’JﬂHEIIT!I.[ﬁ MOAXoa K JEKOMITOSHIIHE.
[Tpu 2ToM CTPYETYPE CHCTEMEL OMHCHIRACTCA B TCPMHHAX O0BCKTOR W CREICH
MEWTY HHUMH, & MOBEJeHHe CHCTEME ONMHACLIBACTCA B TEPMHHAX obmena cood-
IEHHAME MEWIY ODLEKTAMI.



1.3, )KU3HEHHBIH LIHKI HHBOPMAIIHOHHBIX CHCTEM

Opum 13 6a30BRIX TOHATHI MeTooI0rHH npoekTeposannn MO asimer-
o3l noniaTHe senznennozo wieota L. KL UC — s1o senpeprisdelil npogece,
HIMMHAKWMIACH ¢ MOMCHTA UPHHATHA PEILCHHE 0 HeOOXOAHMOCTH CO3IAHNN
HC u zagapuuBaouics B MOMEHT NOMHOO ¢ H3BATHI W3 SKCILTYATALLH,

AU UC npeacrasnen wa puc. 1.3, B nannoii cxeme oTpamén ToT (akt,
qTo, OVIVIH oJHaEIE cosnardoil, MO exoOuT B UHKI, BRMHOMammWi e He-
MOB30BAHHE 0 MOAH(HEIIIO,

HC, B oTau4He oT NPpOMBIIITEHHEX H30eNHH, He MOJBepHEHEl HEHOCY,
[MosToMy oHH NpoXoadT §asy MOJHQHEALHH H3-3a oDHApYHEHHA OWHOOK,
BOIHHKHOBEHHA H3IMEHeHHH B 00IacTH X NMPpHMEHCHHA, TPEE}"H'.'IU.[HX BHECEHHA
COOTBCTCTEYHOLLMY KOPPCETHPOBOK B [POrpaMMbl, HIAH H3-34 TOMD, YTO [IPCHE-
HAA MOAHGHEALHA Bel3BANA [OABICHHEe npodieM B apyrux gacrax HC.
”E!HPHMEE H3IMCHCHHA B HaloroeoM 32KOHOJATCIBCTEC MOIYT ﬂDTpEﬁDBEITI:
BHSCEHHA KOPPLETHPOBOK B TMPOTPAMME! TTOITOTORKH TITATERHEY BEIOMOCTEM,
CBRAZAHHEIZ C pHCT-IE'TDM YICPAHBACMOro HAT0Td | T.01. Onrako BHeCEHHBIE H3-
MEHEHHA, B CBOD OHEPEb, MOIYVT ||eﬁ.'|a|*oupl{u'r|m NOBJIHATE Ha JIPYTHS YacTH
NpOrpaMMel, TPHYEM 3T0 MOKET DBITh 3AMEHEHD He cpady.

I[lo ocobennocTam M cpoidcTRam KL MC momkHO yenoBHO pasiedTs 1Ba
KEPYIHBIX KIACCA — MANBIe H GoasmIHeE,

K Repaom)y Kiace)y OTHOCATCA HEQONBIIHE nporpamMMel, CO3IaBACMEIC
OAHHOYKAMH HIIH HeOMILIIHMH KOUICKTHEAME (3 — 3) CHCUHAIMCTOR, H HMSHIT
COSJIYIONIHE CROFCTRAL

—  CORIAOTCA MPEHMYIIECTREHHD I8 MOMYHEHHS KOHKPETHRIX PesyiTh-
TATOR ARTOMATHIAIMY HAYYHEIX HMCCISIOBAHNE WKW JUIA AHANHIA OTHOCHTEIh-
HO MPOCTEX MPOLEccos camuyp paspaborankamu HC;

—  He NMpeaHasHavedsl N MACCOBOTD THPLKHPOBAHHA H PACTIPOCTpAHE-
HHA KaK MPOrpaMMHore NpoayKTa Ha PRIFKE;

—  HE HMEKYT KOHKPETHOID HEIABHCHMODO 3KasUHKa-NOTpedHTens, on-
peaenmomero tpebopanna K HC » ux funancnporanne;

—  HC OTPAHHYABAKITCA 3AKAMHKOM AOMVCTHMOH CTOHMOCTRIO, TPyY0-
EMEOCTRIY M CPOKAMH HX COSTanud, TPehoBAnHAMH 3alaiHoro KauecTsa 1 j1o-
KYMEHTHROBAHHA;

—  HE NOANCHAT HEIMBHCHMOMY TCCTHPOBAHHK, FApaHTHPOBAHHID Kavc-
CTBA H/HIH CCPTHMKALINN,

Paspaboria Muoandmeannn

Hemoakzoranmme

Pue. 1.3, Ausnennniil nue1 HHGopMAIHONHOH CHCTEMEL
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Ko gmopoMy Kraccy OTHOCATCA KPYIHOMACIITAGHEE NPOrPaMMHEIE TTpo-
AYETE € F'dpaHTHPOBAHHEIM KaUeCTBOM H OTIIHUAKYTCH CIIEAYHITHMH UCL‘IEEH-
HOCTAMH H cBOoHcTRamMu ux A1

— DoNBLIAA PAIMEPHOCTh, BHICOKAA TPYAOEMKOCTE H CTOHMOCTE CO3Ja-
HHA TAKHX HPOrpaMMHEX CPEJICTE OHPCICIHET ]IC[}EFK[}JIHMDCTL THIATEI LG
aHamza skoHoMHYeckol adderTirrocTH Boero ux MK 1 Bo3MOmHON KOHEY-
PEHTOCTIOCOOHOCTH HA PHIHKE;

—  OT 3dKasunKa, 'IZ]TIFTII:!i[L‘]-'I}]}"EE'II[lCr{) NPOEET NpOorpaMMHONG CpeiacTBa,
pazpadoTUHKaM  HeoDXOOUMO  0IV4aTh KBANH(UUMPOBAHHEIC KOHKPCTHEIC
TpedoBaHHA K (PYHKIMAM W XapakTepHCTHEAM NPOekTa W NpoiyKTa, coOTBET-
CTBYHMIIHE BRIISIIEHHOMY l:]:III!ITEI'I!CH]JDHa]IHID H 'I-l.'Hﬂ_"IF-TI:tIHKa[],H'II HE['ID,I'III!II!TBJIE‘ﬁ
ILPDCK]'EI.:

= INA OpPraHisaldd W KOOPOIMHALHH JEATENBHOCTH CHOEUMATHCTOR-
pazpaboTHUKOR MPH HATHYMHA eOHHOH, KPYIHOH Nenerol 38341, co3laHid 1
COBCPIICHCTEOBAHHA TPOIPaMMHOIG TPOJIVETL IIEGEKGJUIMI:[ KB&'IH[]_]HII_H[.IU-
BAHHBIE ."r!lf!]lf.!ﬂﬁﬂ]:lb\l JJP‘J'&K'I'UH.'

= B MPOEKTaX TAKHX CIOKHBEIX NPOTPAMMHBEIYX CPEICTE ¢ MHOMECTBOM
PASTHYHEIX ﬂ]}’ETKI[]iGETEJT]:F!I:rX KOMITOHCHTOR YYACTEVIOT CINCHHATHCTR pﬂﬁl[ﬂﬁ
HBEJIHCIJMICB.IJ.HH H CHCUHANHIAUHH, OT I('IJ'I"IJ'PH.K 'IPL‘E}"UIC'H BhICOKAA OTBCTCT-
BCHHOCTD 32 KAYECTBO PE3VILTATOB JEATCIABHOCTH KamIoro W3 HHX;

— OT pa_;paﬁo'mnxon NpoSKTOR 'qjeﬁym'rca IFAPaHTHH BRICOKOIQ Ka4ecT-
B, I[HJ[EHII[‘JETII I:]_]-}"I[KI[}’!I{]I[}'I]JGBH]IF[II H DC30IACHOCTH IHPHMEHCHHA KOMITOHCH =
TOE M NOCTABIACMBEIN MPOTPAMMHBIX TPOAYETOB, B KOTOPBIC HEAOOYCTHMO
NPAMOE BMELIATEABCTEO 3AKA3UHKA H NONB3I0BATENSH 1NA H3IMEHCHHEH, HE Tpe-
AYCMOTPCHHEIX T!IKCTIJ'I}I'HTHI[HDE[]IGE 0 K}-‘ME]IT&[[HEE[ pa:&paﬁn‘mum B

- IIﬂﬂﬁJ’iU,‘lﬂMU JIpHMEIIH'I'h l‘[]i.!l}'t:']'pllﬂ.lhll.hlf.‘, pﬂl'JIPLMf.‘Il'J'H]:I!JHH]IElhIﬂ
CTAHIAPTAMH TIPOLIECCH, ITAME H JOKYMEHTEl, @& TAKME METOIBL, METOIWKH H
KOMIMIEKCE, CPEICTRE ARTOMATHIAINN, TeXHoaorun obecnevenns AL HC.

OCHOBHBIM HOPMATHEHBIM JOKYMEHTOM, periaamenTupyray AL U,
ApnAeTeA MesayHapoassli crannapt [SOIEC 12207 (ero poccuiickuil anaior
FOCT P HCOMBZEK 12207-2010), On onpepenaer crpyvirypy KL conepaxa-
Yy NpOUECChI, JICHL“TBHII H 341a4H, KOTOPLIC JIOJIAKHE] OLITE BEITOIHCHE BO
BPﬁMH CO3JIAHHA H '3KEHJI}'H.'I'E.II}’!IH Llpli)]'pEI.MMHDIU CPﬁ;’lC'I'Hﬂ.

B cooreetcTRIM ¢ 3THME cTadaapTaMi Boe npouecckl KL MC neaarea va
TPH TPYIIIEL

— OCHOBHRIE Opodeccsl (npuodpererue, noctaska, paspaborka, 2Kc-
IIYaTAUHA, CONPOBOKISHHE),

—  BCIIOMOMATENRHEIE HPOIECCH], UﬁEEHE'—I"IIRﬂ'IO[]['I-!E BEINTOIHEHHE OCHOR-
HEIX NPOLEccos (QOKYMCHTHpOBaHHE, yupasicHue xkoxdurypaumeil, obecne-
HEHHE KauecTRa, BePH(HKALMA, ATTCCTALNA, COBMCCTHAA OLIGHKA, ayIuT, pas-
peweHHe npodaeM);

—  OPrafH3alHOHHEIC TTPOLIECCE {}'HPEHHCI[HC NPOCETOM, CO3JT4HHC HH-
(rpactpyETYPEL NPOSKTA, YCOBSPIIEHCTBOBAHHE, ODYHCHHE).
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Pazpadorra Bnouyaet B ceba poe padoTsl 1o cozgannw MO 1 e komno-
HCHTOB B COOTBCTCTEMH C© 33JaHHBIMH TpﬂﬁDBﬂHHHMH. BETHYAA ﬂ'EPOPH.IIEHHD
TPOEKTHON W IKCTIAYATAIMONAON JOKYMENTAINH, TONTOTORKY MATERHATOR,
HEQDXOIHMEX J718 MPOREPKH PaboTOCIOCODHOCTH W COOTRETCTRYIOMIETD Kave-
CTEA NMPOrPAMMHEIX NPOJIYETOR, MATEPHAIOR, HEODXOMHMEIX I OPTann3amH
0DYUEHHA MEPCOHATA H T,

DECMOYATAIMA BEMIOUACT B ceds paboth no sueapedmn HO, xondimnry-
prpoBande Ga3 JaHHEX W pabovHY MECT NMOJR3IOBATENell, ODecreyerHe IKC-
MAYATANHOHHON JOKYMEHTALMCH, NPORCICHHE ODYUCHHA NEPCOHAND H T.I.
M HENDCPEJICTRCHHO JECIUTVATALNID, B TOM 9HCIC JOKATH3ang npodiacM |
VCTPAHEHNE NPHYHH BX  BOIHHKHOBCHHA, Moandmranmo HC, nogrotoegy
HpEUIDHCHHI N0 COBCPIICHCTEOBANNIO, PASBHTHIO H  MOJCPHHSAUHN 11po-
rpaMMHOTO cpeacTea [4].

VipasineHue NPOCKTOM CBRZANG © BONPOCIMH [UIAHHPOBAHHA W OPriHH-
FAUMH PadoT, COIMAHNA KOUICKTHER PaspadoTUHKOE M KOHTPOIA 38 CPOKaMH 0
KauecTBOM BhifoiHiscMex pador. Texsnucckos M OpraHniauModHoe obecne-
YEHHE MPOCKTI BRAIOYACT BRIDOP METOJA0B N HHCTPYMCHTAILHEIX CPeICTE [N
PCANHIALMK [POCKTE, ONPEICICHHE MCTON0E OIHCAHHA NPOMCHKYTOUHBIX CO-
CTOMHWIL pazpadory, pazpadoTky MeToL0E B cpedcte vensranuil MO, odyue-
HHE NCPCOHaa | T.01.

KasIeni npolece XapakTepHIveTcd onpeleléHABIMH 3aIa9aMH 1 MeTo-
JaMH HX PEINCHHA, HCXOOHBIMH JaHHBIMH, MOTVICHHBIMH Ha [pcIblIYILIEM
ATarne, W pe3viIbTaTaMH. PE:E}'HLTHTI:-I: OHEPEOHOID 3TAMd HACTe BBISRIBAKYT H3-
MCHEHHA B NPOCKTHRX PCIICHIAX, Bb[pﬂﬁﬁI“ﬂHthx Ha Donee PAHHHX 3Tanax.
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2. BU3YAIIbHOE MOOAENMWMPOBAHWE

2.1. OCHOBHHIE TOHATHA
BH3VAJBHOTO MOJETHPOBAHHSA

[og medeasw HC B o0mem coryaac NOHIMACTCS (hOPMANTHE0BAHHOC OIIH-
CaHMe CHCTEME! HA ONMPeEnEnnoM yporre adcTpakuun. Kaxaan Monens onpe-
JETAST KDHKPE“THHH ACTIEKT CHCTeMBI, HCTMONMBIVET H-ﬂﬁDp AHarpamMsM M Q0oKY-
MEHTOR 30 TaHHOT® LprMElTH, 4 TAKKE OTPAKAET TOUKH IPEHHA pasTHINEIX TR0~
Jiek ¢ KOHKPETHEIMH HOTEPECAMH, POJEME FUIH 38,149 am M.

Moaene nomEHA J3RATE MOAHOES, TOMHOS W 2/ICKRATHOE OMHCAHHE CHOTE-
MBI, HMCHILCS KOHKPCTHOC HAZHAYCHHLC, q‘-‘DpMﬂJ'IbHIDC OOPCAcICHHS MOIETH:

M ecme .1-!1’.-'1’.]-!3‘.'”} CHCOMEWB S., eciau M woscem ﬁbu?‘lb HOROTBIOENH
s METVHENHUR GMEERE Hd 8ORPOCH OMHOCHIRETRMNG & ¢ mounocmp A,

l'lu;: TEPMHHOM ﬂ“ﬂﬂ-ﬂ'ﬂﬂmﬂ'ﬂ'ﬂﬂf}} NMOHHMACTCH NPpOLNece COsTaHNA (tili]l[.l-
MAJTH30BAHHONC ONMUCAHHA CHCTEME B BHIE COBOKYITHOCTH MOJIENeH.

MojenH CTpoATCA M8 TOTO, 9TO0B MOHATE H OCMBICTHTE CTPYETYPY H
NOBCJICHAC ﬁ}',‘l}'[l.[ﬂﬁ CHCTCMLL, ODIETUHTE YUPABRICHHE NPOIECCOM ot paipa-
GOTKH M YMEHBIIHTE BOZMOMHBIL PHCK, 8 TAKKE NOKYMEHTHPOBATE TPHHM-
MAECMBIE POCKTHEIC PCILICHHA.

Busyanonoe moderuposanue — 310 cnocod BOCHPUNTHL NpodicM © no-
MONIBIY 3PHMEIX aﬁc‘rpammﬁ, BOCIHPOHIBOIANINX NOHATHE H Dﬁ'l:EH'TH pPeaik-
HOro Mupa. Monenupopanue cnocodcTBYeT GONee DONHOMY VCBOSHHI Tpedo-
BHHHEI, }'J]_}"-ILIJCHH.I:U EAUeCTEA CHOTCMEL M NOBLIUICHHEY CTCNCHH of }"l]pﬂl!:lﬂlﬁ-
MOCTH.

C moMOIIIBI0 MOEMH MOGKHO VTIPOCTHTE MPoGneMy, oTOpoCcHB HecymecT-
BEHNLIE ETATH H coCpeoToMHTE BHAMAanHe Ha roasnoM. CrnocodHocTs K ab-
CTPArHPOBAHHKY — 3T0 iilylijlﬂMCIlTﬂ:ILI[HC CROMCTRO YSHOBCUCCKOrD HHTCILISK-
TA, NOMOTAKIIEE CHPABMTECA cO cIoRHOCTRID. Yrobm cospats MO, paspabor-
HHKH TOT#HE a0CTPparnpoBark ¢ cBOMCTBA ¢ PATHBIX TOUEK 3PEHHA, ¢ MOMO-
IEBRY TOYMHEIN ]i{]'rﬂlll‘]ﬁ {C}’H_'TCM ﬂﬁﬂ'.ii[ﬂ"-[ﬂﬁl{ﬁ] CHOHCTPYHPOBATL 4JICKBATHLIC
MOJEIH, YAOCTOBEPHTRCH, YIIOBICTROPHIOT JIH OHH HCXOIHEIM 'I'p-E‘ErDHaHHﬂM. a
3ATEM PeaNH30BATE MOICIH HA NPAKTHES, NOCTENCHHO MONONHAL CHCTEMY HO-
BRIME i VHELHAMN.

K MOJICTHPOBAHHEY CNOEHEIX CHCTCM NPHXOJHTCA npl{ﬁcra'rr, BEHY TOTO,
UTO MBI HE B COCTOAHWH MOCTHSE WX eIHHOBPEMEHHD BO Beeil nomHoTe. Cno-
'EI:I'SHQE'I]:- YCOBCKD K IS!JE[lPHH'I'I‘[.I‘D CIOMHBIX H-QI.LH.?ﬁ HMECT CBOH CCTCCTBCHHBIC
IPAaHHILEL HPC;'[EEPHTC."ILII“C MOJACHPOBRAHHE MOIBOJIACT TPOCKTHPOBLHIHKY
YBHIAETE OOMIVI) KAPTHHY BIAHMOJEHCTEHI KOMMNOHEHTOR NpoexTa Oe3 Heol-
XOAHMOCTH anamisa ocoDLX cBOCTE KaKI0TO KOMIOHEHTA.
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Fpagdumeckue (suzyansisie) modeny NpeAcTARLAKT coboil cpelcTra 1M
BHIYATH3ALMH, ONMHCAHHA, NPOEKTHPOBAHHA H TOKYMEHTHPORAHHA apXHTEKTY-
Pl cHereMel. Lloa apxumexmypoi NOHAMACTES HA0OP OCHOBHBIX NPaBiHIL, O1-
PeJASNHIDINHY OPraHHIallHKD CHCTEMEL!

—  COBOKYIHOCTE CTPYETYPHBIX IEMEHTOB CHCTEMbl H CBAZEH Memay
HHMH,

— MNOBEJAEHHE NIEMEHTOBR CHCTEMEI B MPOLIECCE WX H3aT!MDﬂEﬁETBHH;
HEPAPXHI0 TIOICHCTEM, O0BEHHAKIIHY CTPYKTYPHBIE JIEMEHTHI
APXUTERTYPHBIH CTHIB {HCTIONBIYEMBIE METOIB M CPEICTRA OMHCANHA
APKHTEKTYPEL, & TAKKS ApXHTCKTYPHEIC 00pasie).

Apxutextvpa HC npenvesaTpHEaeT paziHYHBIC NPEICTARICHNAA, Cy &A=
IIHE PasHEIM LCTAM:

—  HpeCcTARIEHHK) Ft.b}’llKlU!i}I[H:ILE[LIX BO3MOMHOCTEH CHCTCEMEL

— DTDE]JE}KE'FTHTG J'I'DFH"-'I'EE'K{!Iﬁ OPramm3aiiH CHCTEMEL]

—  OOHCAHMEY (PH3HHECKOH CTPYKTYPEL NPOrpaMMHBIY KOMIOHEHTOB B
l.:l'.ll.‘,u.lﬁ PEﬂ.‘IH FALMHL

—  OTOOPAKEHHIY CTPYETYPE MOTOKOR YOPARIEHHA W ACTEKTOR Tapa-
AenbHoH paborsr,

—  OIMHCAHHES (HIMTECKOrs pasMellenHd NporpaMMITeIX KOMITOHEHTOR
Ha DazoBOH nnardgopMe.

Apxumexmyproe npedcmasienue — 30 YIPOUIEHHOE oTHcaHie (adcr-
PAKLHA) CHCTEMEl ¢ KOHKPETHOH TOWKH 3peHHA. OXBATBIBAKILIEE ONpeIeiéH-
I KPY¥I HHTEPCCOBR KW OINYyCKARMIES DG'LC]G'LI, HECYIIECTBEHHBIC © }lﬂllji[}r[
TOYKH 3peHHA. APXHTCKTYPHHIE NPENCTABICHHA KOHLUSHTPHPYIOT BHHMAaHHE
TOABKO Ha WICMEHTAX, IHAYHMBIX ¢ TOMKH 3IPEHHA apXHTEKTYPEL

Apxumexmypmﬁ THAYHMBE VIEMEHIT — 3T0 AMEMEHT, ]-'Ih‘lﬂlﬂl.l.ljiﬁ SHAYMH=-
TENEHOE BIAHAHHE HaA CTPVETYPY CHCTEMEL, E-é MPOHIBROIHATENEHOCTE, TI..']J'J,é}I{—
HOCTE H BOIMOMKHOCTE PAsBHTHA, JTO 3IeMEHT, BOKHBIH 10A MOHHMAHHA CHE-
TEMBILL. ]‘1-’?![llirl'lh-'ll:!I:l1 B CcOCT4B EPXH'I'CK'I'}'PHU FHAYHMBIX WICMCHTOR Uﬁ'h{!l{'l'l-]ﬂ—
EIP]!II.‘,IIT]!'F-['JBHT!IH‘Jﬁ APXHTCETYPRLI BXOIAT OCHOBHEIC KITACCRL I'IPE..‘IMETEIHFI o=
AACTH, MOICHCTEME] H WX HHTepdeiickl, 0CHOBHEIE MPOLECTH 0 NOTOKH YIIpaB-
mermd [7).

Paspaborra sojens apxutextypul HC npoMeimnennoro xapaktepa Ha
CTAJHH, NPeecTRYIOWEH e& Peantialy HAY oOHOBICHHK, B TAKOI #e Mepe
HeobXooHMa, KaK H HATHYHE NPOSKTa AT CTPOHTENBCTED GOMBLIOTD 30aHHA.

1.2, CTPYKTYPHBRIE METOJIB] AHAJTH3IA H ITPOEKTHPOBAHHA
HHTOPMAIIHOHHBIX CHCTEM

METD,"I,T:]’ CTPYETYPHOTO AHATHIA H NPOEETHPOBRAHHA CTPEMATCH MPeIo-
NeTh CIGEHOCTE DONBILHY CHCTEM ll}'"['l".iM PACWICHCHHA HX HA {{'-IIEPHHE ALLH-
KHx H Hcpapxn-iccﬂﬁﬁ HX OPraHH3ALHK, Briroga B MCHOIB30BAHHK *H'-IEFIHI:II.
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ALHKOB?» JAKIKHYACTCA B TOM, YT0 HE TPeDYeTCA 3HATh, KaK OHH padoTaloT,
TpelyeTcA 3HATE TOMBKO HX BXOIB M BEIXOIE, 8 TAKKE (IVHKLHH, KOTOpPBIE OHH
BBITTOJIHHKYT.

Takum {!ﬁpa’lﬂM. INEPBREIM HArOM VIPOIIEHHA CIOKHOH CHCTEMEl HBIHET-
oAl e pazbuene wa «MEPHBIE AMWEHH, TPH ITOM Takoe pazdHenHe MOMTAHO
YAORIETBOPATE CHS/IYIOIIHM KPHTEPHAM:

— KB G"iﬂpﬂhlﬁ HUIHER  QO0JGRCH  PCalH30BLIBATE CAHNHCTBCHHYH)
'I,']i}"FTIi'['[]-'I'Fﬂ CHCTEMLI,

= (PYHELMA KAEA0T0 «4EPHOTO ALIHKAY J0TKHA OHTE JETKo TNOHHMAcMa
HE3ABHCHMO OT CAOMKHOCTH ef peanisainm;

— CUBH3bE MOWIAY {“iEPHb]MH ALHEAMH: JOIIEHD BBOAHTECH TOJUBKG HPH
HAITHYHH CBASH MSHIY COOTBETCTEYHMIIHMH l'lfl}"IiI{[IHHMI}T CHCTEMLI,

= CBAIM MEHIY «HEPHBIMH AUHKAMH» A0THEHE OBHTE OPOCTEIMH, Ha-
CHOIBKO T0 BOSMOMKHO, UTA 00CCNeUeHNA HE3ABHCHMOCTH MEMTY HHMH.

.J_L_'lﬁ. MOHHMAHHA CIOHOH CHCTEMBI HEQOCTATOYMHO ll]:lﬂl:!'l't"l' P&EGH’II:\ of Ha
OTACNBLHEIC YACTH, EI][E i[Cl‘.lﬁXﬂﬂ]‘IMn OTH YACTH OPradH3i0BaTE B HCPpApPXHYC-
CEYH) CTPYETYPY.

CTpYKETYPHBIE METOIB IIHPOKO HCMONBIYIOT BHIVATBHOE MOIETHPOBA-
HHE, CIYARAIeS 1A ODNEr e HHA TOHHMAHKA CIIOMHBIX CHOTEM.

JIns CTPYETYPHEIX METO/IOR XapaKTepo:

- paEET-TE-'IITfTB CHCTEMBI HA YPOBHH aﬁﬂﬂ]ﬂKT]}TH C OTPaHHYEHHEM WHCTA
INEMEHTOR Ha Kas10M H3 yporHeil (oferHo o1 3 1o 7);

—  OTPAHHTENHBI KOHTEKCT, BRAMAKIINN THIIL CYIIECTBEHHEIE Ha Ka-
HAOM YPOBHC DCTANM,

—  HCMONB3OBRAHHE CTPOIHX 'I']'.ID]:IME.I'I'];FTI:IX MPaRHIT 3AMACH]

= NOCNeNoBaTenEHOE NPHOTHKEHHE K KOHETHOMY Pe3yIETaTY.

B cTpyETYpHOM aHANH3C H OPOCKTHPOBAHHH HCMONBIVIOTCA PA3NHYHBIC
MOACTH, GIHNHACRIBARITHE

—  (PYHENHOHAUTEHYH CTPYKTYRY CHCTEMEL

=  [OCAEA0BATEIBHOCTE BRINOTHACMEIX JeHCTEMI,

~ nepeaaqy HHGOpMALHH Me#TY (YHKIHOHATBHEIMH NPOLECCAMH;

=  OTHOLICHHA MY JaHHBIMHA.

Hanbonee FHEDP[]IL“'.I'FE.]IEI[]IE.]MI[ MOOSTAMH Ha E[:rﬂﬂl[ﬂ[][]!l[]:i JACHL HB-
TAWTCH?

fpryurumonansias mofens SADT (Structured Analysis and Design
Technigue);

- MOJCNs Mogcauposadua npoucccor IDEF3;

— auarpaMyel noToxos ganaex (DFD - Data Flow Diagrams);

= Mogens «cyimHocTe—crAzby (ERM — Entity-Relationship Model),
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2.2.1, METOJ @VHEIHOHATTBHOTO MOAEITHPOBAHMA SADT

Metoa SADT (Structured Analisys and Design Technique — rexnonoras
CTPYKIVPHOID AHANH3A W npoexruposadnn) paspaboran lyrnacom Poccom
{SoftTech, Inc.) & 1969 r. Qi MOLeIMPOBAHHA MCKYCCTBCHHBIY CHOTEM Cpel-
Heil cnosuocti. B 1993 roay nasseldl Meton Oeu1 vrsepxiaés B kavectse de-
Aepanenore crantapta CHILA TDEFD.

Metoa SADT npeacrapnger coGoil cOBOKYIHOCTE NMPABHI H NpoUeIyp,
NPelHazHaAYeHHBIX U NOCTPOSHHA (Y HELMOHANBHOH MOoLenH 00BEKTA KaKoii-
nubo npeaMerdoil obnacte. PyHrkunoHaneHas mofens SADT orobpasaet
NPpOH3BOIHMBIC OOBCKTOM OCHCTEHA H CRAZH MOARIY FTHMH OeHCTEHAMM.

npl[ MOCTPOCHHH MOTETH BRMOTHAKTCA CACAYHOUIHE MPaBHTa:

=  OIpaHHYCHHC KOIHYCCTBA DIIOKOB Ha KaMII0M YPOoBRHC HCKOMIIOIHLIHH
{3 — 6 Gnokoe);

= CBABHOCTH QHarpamMm (Homepa GNoKOE):

YHHEMTEHOCTE METOK H HaHMEHoBaTH I:DTI'.‘}"'TCTBHE MOBTORAIIHNCA
HMEH )

=  CHHTAKCHHMECKME NPagnaa 408 rpaduen (Gnokos 0 ayr),

= paileneHWe BXOIOB M YOpapneHud (MpaBuao ONpeIeneHHA pPoTH
MAHHEIX);

=  OTACNCHHC OPTaHH3alNH OT []}}’HIEI.[]-‘IH.. T.C. HCEIHMCHHC BIHAHWA
OPraHH3AHOHHON CTPYETYPE Ha iy HKLIHOHATEHYH MOJIEE.

PeayvneraTom npumenerns Metoga SADT sapnserca Monens, koTopas co-
CTOWT H3 JIHATpAMM, (iparMenToR TEKCTOR W TIHOCCAPHA, HMEWIMNX CCRUTEH
APYT Ha apyTa, JIHarpasMye SRISIOTCA TITARHEM KEOMITOHERTOM MOJIETH, Ha HHX
Ree IVHKIHN 0 HHTEpHeHchl CHCTEMBI NPEJICTARIEHE! KaK OI0KH W JIVIH COOT-
reTcTREHHD. MecTo coeHHeERHA TYTH ¢ DIOKOM ONpeenseT THI HHTepiheiica;
VIPARMAIOIIAA HHOPMAIHA BXOANT B ONOK CBEPXY, BXOAHAA HAGOpMAIHA
C NeROil CTOPOHE DIOKRL, PE3VILTATE (BEIXOI) — © [MPAROH CTOPOHEL, 3 MEXia-
HH3M — BXOJAHT B Onox cumsy (pue. 2.1).

Ooil 13 HaMbonee BEHEX ocoDenocTed Metona SADT sennerca no-
CTCHCHIOE BRGICHANC BCE DONBINNX YPOBHCH JICTAIHIAIMH 110 MCPC CORIAHAR
JIHATPAMM, OTODPARAIONINE MOIens [ 7],

Ynpasnenue
Bxon DyHEINA Brixog
—_— .
AD
Mexannsm

Puc. 2.1, @ynkunonaisisii G000k o nurepdeicnsie v
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[Moctpoensde SADT-Mogenn 3aK10MAETCA B BRIIOIHSHHH CIHSIVIOUHY
JecTBIIL:

—  chop wdopMate of odReKTe, ONMpeneIeHte ero TPaHilL;

—  ONpeAenerHe TETH H TOUKH 3PN MOIeIH;

— NOCTPOCHHE, ob00mEnHe H TEKOMIIOIHITHA JIHATPaMM;

—  EPWTHYECKAA OLEHKA, PEHENIHPORANNE H KOMMEHTHPORAHMHE,

[MocTpoente qHArPaMM HAYHHAETCS © NPEICTARIEHHS BCEll CHCTEMEI B BHJIE
OfIHOTD GI0Ka W IyT, H300PERanux HHTepdieiicsl © yHKIHAMH BHE CHCTEMEL
Jarem 2ToT OA0K JCTATHIHPYETCE HA JPYTOH JHATPEMME © TOMOLEI HECKOTEKHX
OMOKOB, COSTHHEHHEIX ayrasmu (puc. 2.2} Dy GnoKn onpelenfioT ocHOBHLIE
nodvakims Hexopaoi Qryvakimns, Jannas JexoMiosHIi BRABIAST IOJHEH -
Gop nopdryHEnNi, KoK1a8 13 KOTOPEIX NOKA3AHA KK QI0K, MPAHMIEL KOTOROTO
onpeelienst Hurepdeiicuninvm ayvravu. Kakgas ws smax noadryusuuii Mosger
OBITE JEKOMITOZHPOBIHA NOA0OHBM 00pasonM B Lenax DolbIeil erannsaimm.

Mogenes SADT npeacrasuner coboil cepHi JHAIPAMM C CONPOBOIHTE k-
HOll gokysenTaunedl, pasdHBarWMX cAoEHBE 00BEKT HA COCTABHBIE YACTIH,
KOTOPLIC W3o0pamedsl B Buae Gnokos. JdeTany Kamioro U3 oCHOBHBIY DI0KOB
NOKA3AHEL B BHAC DIOKOB Ha Apyrux auarpammax. Kamias geransHas aua-
rpamMMa ABIETCH QEKOMOOIHUMeH GI0KE U3 JHArpaMMbl IPEABLAVIICTD YPOB-
nA. Ha kasm oM mrare QekoMmosHITHH JAHarpaMMa MTpebAVIIETe YPOBHA HASBI-
BACTCH POAMTENECKON jUta Dolee AeTaibHoil AHAIPAMMEL

,LL}TI‘I., BXOIANIHE B OI0K H BRIXOIATIHE H3 HETo Ha JAHATpaMMeE BEPXHETO
YPOBHA, ABAAKYTCA TOMHO TEMH #C CAMBIMH, 4TO H AYIH., BXOJALIHC B dHa-
rpaMmMy HHAHETO YPOBHA H BEIXOAAMIHE H3 HeE, noToMy HTOo ook H JAHATPaM-
Ma H30DpakaT OIHY H TY #e MacTh CHCTeMBI (M. puc. 2.2).

Odmes npencTaRieHne

+ T A4l
::' Al ,r::;

Ad

banee neTankHoe NpeacTanpIcHHe

s

= Al i
L Ad2 T
- A2 Y 1
Y == A42 }
L|7t4+ ]
. A42

A A4

Puc, 2.2, Jewomnoznuns quarpavs SADT-monean
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Ha SADT-mmarpaMMax SBHO HE VEAILIBAKTCA HH NOCICHOBATCIRHOCTE
BEINOIHEHHA ONEPALMA, HH BpeMa, OOpaTHBEIC CEAIH, HTEPALHHE, NPOaoTKaK-
TMHECH TPOTECCH W TIEPEKPRIBAIONINECA TT0 BPEMENH (FVHKIIMH MOTYT OLITE
HIOOPAKENE! ¢ TOMONIEKY OvT. OOpaTHREIE CEBAZH MOTYT BLICTYTIATE B BHIE
KOMMEHTAPHER, 3aMEUaHNH, WCTIPARTEHHH W T,

MexanHiMEl NOKAILIRANT CPEACTRL, C NOMONIEI KOTOPEIX OCYHIECTRIIA-
ETCH BRINOMHEHHE PyHEni. M MOEKeT DLITE YETORCK, KOMOLIOTER WK M0H0E
JIPYTOE YCTPOHCTRO, KOTOPOE MOMOTAET BRITONHATE JAHHYKY yVHKITHID.

Kaz sl Gnox va guarpaMMe MMeet ceofl noMep. Bnox moboil gnarpam-
MEl MGHET ORITE JIUTEC OIHCAH JTHAIPAMMON HIGKHETT YPORH, KOTOPAA B CROKD
OUEPETE MOET OBITE JANee JETLTHANPORIHA € MOMOIIEI HeoOXOJHMOTD YHC-
ma gpuarpavy. Tagnm obpaszou, GOPMHEPYETCH HCPapXHs JIHArpanm,

MeTogonorus SADT MomeT HCNOIB30BATECH UM MOJCIHPOBAHHA WHPO-
KOO KPYTd CHCTEM B OnpeacieHns Tpefosanmil o dyyurmmii, a sateM s pas-
padoTEl cHeTeMel JlNE YEe CYINECTBVIOWMX cHeTeM merold SADT momer
OBITE MCHONB30BAH I AHANNZA PYHELHH, BRIOOIHICMEIX CHCTCMOM, A Takie
MU VEAZAHME MEXAHHIMOR, TOCPEACTEOM KOTOPBIX OHH OCYLIECTRIHKYTCH,

222 METOO MOAENTHPOBAHWA [TPOLECCOB IDEF3

Meton monenuporannsa IDEF3, spasiompmiica uacTero cemelicTea cTaH-
aaproe IDEF, 6k paspaborad g kodne 1980-x rr. 10 3aKpHITOro NpoekTa po-
eHHO-BoRYIIHEE ol CHIA. JanHmi MeTo) npHMeHASTCH, KONla BaKHO 10-
HATE TTOCITENORATENRHOCTR BRITOJIHENHA JIEHCTRHIT B BIANMOIARHCHMOCTH Me-
oy mevi, IDEF3 mupoko Hemoms3yveTes CHCTEMITRIMHE ATATHTHEAMH Kak J10-
MOTHERHE K MeToy fyvHrnnomansnore Mogenaporanna [DEFD, Ocnoroi Mo-
aenw IDEF? coysuT cuegnapiii npolgcca, KOTOPRIT BEUIETSET MOCTe0RATE -
HOCTE JEHCTEHI 0 NOANPOIECCOR AaHATHIHPYEMOH CHCTEMEL

Kax w B8 merone IDEFD, ocnosnoid capmnmneid monenn [DEF3 aepnserca
auarpamaa, Jpyroil BUEHBH KOMDIOHSHT MOAenH — QeileTRHe («eaHHng pa-
Gore ). Juarpamme IDEF3 oTobpasaioT QcilcTRHC B BHAS NPAMOYTOIEHHEKL
JeficTENA HMECHYIOTCR © NCNOMLIOBAHHEM TIETOI0E HITH OTIIAroILHEX CYIIe-
CTEMTENLHEIX, KA I0MY W3 JICHCTEHI NPHCBAHBACTCH VHHUELUIEHEIR njeHnTHdm-
gKaumonHeil noMep. B marpammax [IDEF3 nomep neficrera obuiano npejsa-
PHCTCH HOMEPOM ero poantens (pue. 2.3).

HanmeHoramme

Huomep neiicrena JACHCTEHA

H‘H‘"‘l.||

Puc. 2.3, Haobpamenne 0 HyMepanna JeicTena B guarpasse IDEF3
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C}"].I.[C'CTRDHHI:.IC BIAHMOOTHOIICHHA MOAILY JAeHCTRHAMH H!DEDHHEHIOTCH C
MOMOLIERY PATHHHOD THITR CREA3e.

Jarepiienne oanore JefCTERS MOWET WHHITHAPORATE HAYATO Cpaiy me-
CEOMBKWX JPYTHX JefcTRHE WaM, #Haofopor, ONpelensénnoe IeiicTRHE MOWKET
TPEDORATE IAREPINEHHA HECKOMILKHX JPYTHX JEHCTRHH [0 HaAYala CROETD BEI-
nonHennd. CoeHHERNHA PasDHBAIOT WIH COETHHAIOT BHYTPEHHHE TIOTOKH H
HCTIONESYIOTCA I8 H3oOpameHua ReTRIeHna npounecea (puc. 2.4). Henoassyior
Tpu THna coepunenuit; H (&), HCKITHOYAROIIEE MJTH (X)) n HITHF {0},

Ha pumeynxe 2.4 nocne Meiictena 1 6yvoyt smnonuatees Jeiictene 2,
Heitereue 3 v Jeiicrene 4, nocne BLUIOIHEHHA OJHOIO W3 HHX Haunren Jeii-
CTRHE 5.

B paccumotpennoM npuMepe Boe JeiiCTENR BRINOIHSIMCE ACHHXPOHD,
T.C. OHH HE HHUUMHPOBAIMCE OJHOBpeMeHHO. (MIHAKO CYIMECTRYROT COYUAM,
KOIId BPCMS HAYAIA MW OKOHYAHEA HAPAIUISILHG BRIOIHACMEIX JICACTRIA
JOJHHO OBITE OAMHAKOBBIM, T.¢. ACHCTBHA JOI#HE ERIIOIHATECH CHHXPOHHO.
AR MOOCIHPOBAHKA TAKOIO MOBCOCHHA CHCTEMBI HCIIOUIBIVEOTCH PASIHMHEIC
BHJbLl CHHXPOHHBIX COCIAMHCHUI, KOTOpBIC OD0IHAUAKITCA ABYMH NBOHHEIMH
BCPTHKANBHBIMH JIMHHAME BEHYTPH [IPAMOYIOABHAES (puc. 2.3).

Jeficteue_2

12 |

Heitetene 1 Hewcrene 3 Jeiicrane 5
-

1.1 13 | 1.5
07 NE;

Hesicrane 4

14 |

Pue. 2.4, Hiodpamwenne THOOE coeluBennii & gnarpasse [IDEF3
(/1 = paspopaunBane, J2 — CROpaYHBAIOIIHE ).

Hedictape 2 |
,/r.. 12 |
I Tl 1
., Hefictane L, &
1.1 "
c e c 3
et |
13 |

Pue. 2.5, CHHXpOHHOE COETHIENHE
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HE-'-IHHEIGUJ.HECH CHHXPOHHO .-'.I.GECTRHH HE 0DAZaHEl OKAHYHBATECA OIHO-
BpPEMECHHO, TAKMKE BOIMOMHE CHTYALHH CHHXPOHHOID OKOHYAHNA ACHHXPOHHO
HAYABRIMHXCA TeHc TR,

Bee coeqMnednd Ha JHATPAMMAX JONEHE OWITE MApHEIMHE, T.e. modoe
PAIBOPAYHBAROIILEE COEJHHEHHE WMEET [MapHOe cebe CROpAYHRBAMDIIEE, TIpH
ATOM THITE COEIHHENHI He O0A3ATENLIO MO El COBMAIATE,

2.2.3 MOJENMHPOBAHME MOTOKOB JAHHBIX

Huarpammin norokoe gapumx (Data Flow Diagrams — DFD) npencrags-
AT CcoDoi HEPAPXHIK IZ]']}'!]IC[[]-'IG[!E.I'II:]ILTX nponeccorR, CEASAHHLX NMOTOKAMH
JIAHHBIX . LIC.'IL TAKOID IMpeJICTABNICHAA — HPOJICMOHCTPHPOBATE, KdK KJ:DHJIL]F[
HpoHece [IPUDGPHL{»}'{."I' CBOH BXOJAHBIC JAHHBIC B BRIXOOHEIC, 4 TAKEE BLIAEHTE
OTHOIICHHA MERY ITHMH ITPOHSCCamM.

{:Tp}"lfl'}’pbl HOTOKOBE JdHHBIX H QUPLACIICHHA HX KOMIIOHCHTOB XPAHATCR
H AHANHIHPYHTCH B CI0BAPC JaHHBIX. Kamaan normucckan gryHELHS (npouecc)
MO#ET OBITE ACTANMHINPOBEAHD © NOMOLIERY DFD HusHero YPOBHA, RKOI'dd
AanbHCHIIAN AeTanuzanns nepectalt OvTh NOJCIHON, NCPeXoiiT K BEIPA#C-
HHUK  JIOrMEM  OVHEUMM ¢ OOMOWEE  coelwdugagmy  opouccca  (MHHM-
creuupuranny). CoIepruMoe KasIore XPaHiliHIE TAKAKC COXPAHSKT B CI0-
Bape JaHABIX, MOIENb JaHHBIX XPAHAAHINA PACKPRIBACTCA © MOMOIIBIO
ER-gnarpamm.

B DFFD He noka3elBawTcd NPOLECCEl, KOTOPBIE VOPABNAKT cOOCTBEHHO
MOTOKOM JAHHBIX M HE MPHBOIATCA PAIHYMA MEKIY AOMYCTHMBIMH W HELo-
MYCTHMBIMH MY TAME.

Ana noctpocrus DFD TpaaHUHOHHO HCOONB3YIOTCA ABC PAINHYHBIC HO-
TauMy, cooTeeTeTEVIoWNHe MeTodaM Hopaona ae Mapko u [eiina—Copcona.
OTH HOTALUMH HEIHAMMTEIBHO OTJIHHMAKICA JAPYT OT Apyra rpafiddeckuM H3o-
OpamkennEM CHMBOIOB.

Mogens cHcTeMBl OTIpEIENAETCA KaK HEPAPXHA JIHATPaMM MOTOKOB JaH-
HEIX, OITHCHBARINI ACHHXPOHHEIH Npoiece npeodpalopalng HHOPMALHH oT
eé BEROOA B CHCTEMY 10 BeiZaud notpednrenty. Hertounukn wadopmamin
(BHELIHHE CYIIHOCTH) MOPOEIAKWT HHPOPMALHOHHBEIE MOTOKH (MOTOKH JaH-
HBIX), MEPEHOCALLHE HHOPMALHKD K OOICHCTEMAM WIH NPOLECCAM, KOTOPBIE
B CROK O4epek NpeodpalyioT HHGOoPMALe, Nopokiad HOBEIS MOTOKH, H ne-
PEHOCAT €€ K JpYrHM MPOLEccaM HIH MOACHCTEMaM, HAKOMMTEIAM JaHHBIX
HIH NOTPeOHTEIAM HHOOPMALHH ( BHCIIHHM CYIHOCTAM ),

Jnarpamuyel Bepraux yposHeid Hepapxud (KOHTEKCTHRIE IHAIPaMME) O11-
PEACNHIOT OCHOBHEIE TTPOIECCE! HITH MOJCHCTEME C BHEIMHHMH BXOJIAMH W BRI-
XOTAMMH. D]IT-T JETATHIHPYIOTCA TIPH MOMOIIH JHarpaMs HIWEHETD YPOBRHA.
Taxan JAEKOMITOIHIIHE MMPOAOITHRAETCH, COTABRAS MHOTOYPOBHEEYHY HEPAPXHED
JHArpamMM, 10 TEX Mop, MOKAa HE ﬁ}-‘ﬂET JOCTHIHYT YPOBEHE MEKOMITOIHIIHN, HA
KOTOPOM JETAMHIAPOBEATE NPOLICCCE ANeC HE HMECT CMEICTIA I_T].
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OCHOBHEIMH KOMIOHEHTAMM JHArpaMM NOTOKOR TaHHBIX ARJIIAHYTCH!

—  BHEUIHHE CYIIHOCTH,

—  CHCTEMEI M TI0JICHCTEME;

—  NPOUECCH;

—  HAKOTHTENH JIaHHEY;

—  NOTOKH JaHHEIX,

Buewnaa cymgnocmy (TCPMUHATOR) NPEICTARNACT co00H MaTEpHATLEHEI
OBEKT HAH HIHYECKOE JTHILD, NMPEICTARIAIONEE coDOH HCTOUHHE HIH MpH-
Emuni mudopmatnn. Onpeencine HEKOTOPOro odLCKTL HIH CHCTEME B Kade-
CTBC BHELIHCH CYIIHOCTH YEAZLIBACT HA TO, 9T0 OHA HAXOJHTCH 33 [PSIeIaMH
AHAMHIHPYCMOIT  cHeTeMEl  (D03HAMACTC  BHEUIHAA CYIIHOCTE  KEIPATOM
(prc. 2.6), pacinoiosseHiLIM KAk OL Haj JHarpaMsoil 1 Opocamimum Ha neé
TeHb, EE HMA J0/GKHO COJCPHaTE CYVILCCTEHTEIRROS (HanpusMep «Pernonais-
Had 'HHe). Hpeanonaraeres, 410 o0BeKThL, NPeACTABICHHEIE TARHMH Y3IAMH,
HE JOUBEHEL YUACTBOBATE HI B Kakoi o0paBoTke JaHHBIX.

Hodewcmema {cHCTeMA) HAa KOHTCKCTHOH gMarpaMe H3odpamactod B
BHAC NPAMOYIOIEHHEL, pasaenfHHoro Ha TpH JacTH. B BepXHeM none ykase-
BACTCA HOMCP IOACHCTEMBL {CHCTCMBL), KOTOPBIH cnyaut ana of nacHTnlika-
UHH. B cpedHeM noie BBoAHTCA HAHMCHOBAHHE NOACHCTEME] {CHCTEMEL ) B BIIE
NPELIOHREHHA ¢ NOUIEKALHM H COOTBETCTEYIOIMMH GHPEASISHHAMH H 110~
TOMHEHAIME. Hiknes mome CIYVART JJIA OTHCAHHA dJH3H'I¢CKOﬁ PEATHIANHH.

Hpenece npexctagnder coboil npeobpa3oBaHie BXOJHEBIX NMOTOKOE JaH-
HEIX B BERIXOIHBIC B COOTBETCTBHH € ﬁﬂpﬁ.ﬂﬁ:ﬂEHHbIM AIFOPHTMOM. tPHIHECKH
NPOLECe MOAEST OBITh PeAIHZ0BAH PAZTHYHBIMH crocobaMH: 3T0 MO®eT ObITh
MoApasAeneHHe OpraHH3alny (0TAen), BRINOIHAKMEE 00padoTKY BXOIHBIX
JAOEYMCHTOE H BHIIVCK OTYETOR, OporpamsMa; alnapaTHo peaIHZOBAHHOC JT0IH-
HECKOe YOTpOHcTBO | T.0. Ha ouarpamMse NpoLecce NOTOKOE JAHHBIX W300paska-
CTCA AHANOIHHHO [IoACHeTeME (oM. pHe, 2.6,

Haronumens (xpanuiiige) dannsix — 310 adcrpakTioe yeTpoicTeo LA
XpaHcHHA ﬁllq’lﬂph‘[mmﬂ. KOTOPYR MOERHTO B mioGoi MOMERT TIOMECTHTE B Ha-
EOIMHTEAE H HEPC3: HCEOTOpOC BPCMA HIBICHB. thanscckn PEAlIHIOBATECH
HAKOTHTEE JAHHBIX MOHET B BHIE AIIMKA B KapToTeKe, TabmHUE, (aiina Ha

Homep ——rp- 1.5 OTETHOCTE
M0 MOI0X0THOM
Hha C " HANory '
OCHCTEME] —— ‘1":'__[3'“"]-"'1"Bﬂ It ! . |-
{nponecca) OQTHCTHOCTE M0 PernoHaisHaA
OOIOXOAHOMY THH
Mranueckan HAMOrY
—
peanHIaHa

Puc. 2.6. lpusep nzodpakennd MoTOK:S TAHHBIX
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| Dl [ Hma nakommrens

Puc. 2.7, papudeckoe Hiodpadenne HAKOCITATENS JAHHEIX

MArHHTHOM HocHTEne u 1.0 Ha JAHArpaAMME NMOTOKOBR JAHHEX OH F[,I'[C]ITH':I'IH-
nupyerca Oyksoi [ 1 nponseoiikHEM uciom (puc, 2.7). Hua ero BmOnpaerca
Uz coodpakenns HanGoasmeil HudopMaTHEHOCTH JLIA HPOSKTHPOBILHEA,

Hakonurens ganneix B odiies coydae ssimerca npoodpazom Oyivigeii
Da3el JAHHBIX, H OIIHCAHHE XPandlIHXCH B HEM JIAHHEX JIOMEKHO COOTBCTCTRO-
RaTRE HHopMaHonnoi smogenn (ERM),

Homox dannpx onpelenseT nudopMaiiie, NepelaBagMyio 4epes HeRo-
TOpOS COCAMHCHHAC 07 HCTOMHHEA K IIPHEMILHH}'. Pealbno nomok JaHHbiX MOo-
HET pealln3OBBEIBATECH PA3HBEIMH EI[UCUGHHH, S0 MOEHET OBITh l‘[]'l'l.i'.lﬂ].']h'[iiﬂ,l[ﬂ,
nepenanpaenMas mo KA MEWIY JIBEVMA }rr:Tpm"icTnanm; NepechITAEMEIE IO
nouTe MHCEMA, JaHHEE HA (MIe-HAKOTHTENAX, TePEHOCHMEIE ¢ OIHOMO KOM-
MBHOTEPA Ha APVTOIH, H T.1.

Ha AHATPpAMME TOTOK JdHHBIX }'I'.iUﬁpHH{HC'J'U!I .'II!H]-'!Hi.‘l‘:ii1 OEAHUHBARLEHACH
ETplEJ'IHCIﬁ. KOTOPAaA TMOKAZRIBAET HATIDARIEHHE NMOTOKA, KEHC,'II-T]:.I MOTOK JaHHENX
HMEET HMA, OTPAKAIDIIES EI'0 COACPHAHHE,

Huorna uapopMalia MORKET JBHIATECA B OJHOM HALPABICHHH, oOpaba-
THIBATBCH H BOZBPAINATECH B of HCTOMHHE. Takas CHTYALMA MOBET MOLCIHPO-
BATLCH TG0 JIBYMA PAZITHYHLINH [IOTORAMH, JIHO0 GIIHHM JIBYHATIPABICHHEIM.

224 MOJEIHPOBAHUE JAHHBLX

Uene mogenupoeanms JaHHEX cocTonT B oDecnedenun pazpalorimka
HC gonnenrywisnoil cxemoi fasel gannex 8 GopMe ool MOJICIH HIH HE-
CEOTRKHX JIOKQIRHER MOJEIel, KOTOPRE OTHOCHTEIRHD JIEFKO MOTYT ORTh
oTodpakensl B M0GYI0 cHeTeMY §as JLatHBIX,

Haubonee pacnpocTpad@iibiv CPEACTEOM  MOJGIHPOBANHA  JAAHHELX
(npeaMeTHol 00IacTH) ABNACTCH MOASb “CYIHOCTh—CBA3E: (ER).

C nomongsio ER-nmHarpaMs onpelelSOTes BEKHBE 08 OpeaMeTnoid ob-
AAcTH OOBCKTH (CYIIHOCTH), WX CBOHCTBA (ATPHOVTH) M OTHOLICHHA JPVT ©
apyros (cBa3K). Bo MHOTHX cnyyasx HHQOPMAUHOHHAA MOLCNE 04eHb CIOAHA
H COACPIKHT MHOMCCTBO OOBCKTOR.

Cyugnocmbs — 370 pealbHB 1IH BOODPAKACMBIH 0OBEKT, HMEIOUIHIA Cy-
MECTRCHHOC IHAYCHHAC TUTA pEIECMﬂTpHBﬂEMDH HPDE}IETHGH 00JaCTH,

Kaxcman CYUIHOCTE QOJIAH:L o0nanaTh YHHEAIBHBIM HMCHCM. BBIPAMCH-
HBIM CYLUCCTBHTENBHEIM B CAHHCTECHHOM wucae (Hanpumep, «CoTpyaaum).
B mogens eympocTs HI00PLKAETCA B BHAC NPAMOVIONEHAEA © HAHMCHOBAHH-
eM (puc. 2.8).
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KDHKDETHGI'D HPSACTABATE/A CYIIHOCTH HAZLIBAKT 2KIEMAISMOM CVH{-
oo, Kamibeli JK3eMIAP CYIIHOCTH Q0J#EH OOHOSHAYHO WASHTHHHIHPO-
BaTRCH W OTAWYATRCH OT BCEX JIPYTHE IKIEMITIAPOR JANHOTO THITA CYTIHOCTH.
Hanpumep, »caeMnaapoM cymmocTd «CoTpyannEs MoEeT OmTE «CoTpyInmk
Heanom:,

Ampuiiym — 9To modan XapaETEPHCTHEA CYIIHOCTH, 3HAYHMAR T8 pace
CMATPHBAEMONH TPEAMETHON 0DJACTH W TPCAHAIHAYCHHAAR T8 KELTHHHKAIHN,
HIEHTHHEANN, KIaccHPIKAIHN, KOMHYECTREHHOH XApAKTEPHCTHEH HITH B -
PEACHHA COCTORHMA CYIIHOCTH. ATPHOYTE NPEJCTARIAIOT XAPAKTCPHCTHEN H
CROHCTRY, ACCOUNHPORIHHELIC ¢ ODLEKTOR.

ATpHOYT MOEET OLITE 0DA3ATENRHEIM (MEPEA HHMHE CTABHTCA 3HAK «%n)
WM HeoDR3aTeILHEIM (nepel HHMH cTasdTea (). ObfsaTenLHocTE 03HavaeT,
UTO ATPUDYT HE MOKCT NPHHIMATE HEONPEIeIEHHEIX SHAUCHHHA,

Hanmenosanme atpubyTa J0MEHO DLITE BHPARCHO CYUICCTBHTCILHEIM B
CHHHCTBCHHOM MHCIE (HANDPHMED, aTpHOYTaMy cyInHOCTH «CoTpyIHEES MOIyT
OpTE TaK|e aTpudyTel, kak o Tadensaeil pomepn, a@amway, ailyas, «Orae-
CTRO, «lomHoCTey, «3apinaray ¥ T.01). ATpHOYTE H30DPAKAKTCH B Npeac-
JAX OPAMOYTOIBHHE, ONPCICIRHLICTO CYIHOCTE (cM. pHc. 2.8).

Kamias cyipocrs poisgHa o00anals YHHELUIEHEIM WUCHTHHEATOPOM.
Yrurwistvm udenmuuramopom HA3bIEACTCH HCHI0BTOUHEIEL HaBop aTpu-
'ﬁ'}’TDIL IHAMCHHA KOTOPRIX B COBOEVITHOCTH ABMAKTCA VAHEANBHBIMHA [TITH Ka-
JOT0 AE3CMILTAPpa CYIIHOCTH. Henz0MToMHOCTE 3aKMY9ACTCA B TOM, HTO Wiaa-
neHHe NWGoro aTpHOYTa M3 VHHKATBHOTO HICHTH(HEATOPA HAPYILAET €ro
YHHEAIBHOCTE.

C}'].I.[HCIETI;- MOACT HMCTh HCCKOIBEO PAZTHYHBIX YHHKANBHBIX II.IlCHT]-'I{lJ H-
KATOPOB, OHH M300paskakdTCA HA AHArpaMme MOIMEPKMBAHMCM MIH NOTYHIP-
HEIM LPHPTOM (CM. pic. 2.8).

Kammaa CYUIHOCTE MOMWCET O0MAAATE JF0EM KEOIHYECTEOM CBAICH ¢ apy-
FAMH CYIIHOCTAEMHA MOICITH. Ceazb — 3T0 NOHMEHOBAHHAA ACCOUMAIIHA MERILY
JIBYMA CYIIHOCTAMH, 3HAYHMAA JUIA paccMaTpHBaeModl mpeameTnodl ofnacTi.

Hoa Corpyanuk )
CYUIHGCTH Y HHEAIEHLIT

TabembrEi HoMep 4 mpentuipuxaTOp
Dranns

ATpHOYTE > | s

CYHIHOCTH CrrecTBO
Howmep otaena
Tl sHocTs

FapnoaTa

Puc. 1.8, I'pahuqeckoe npeqcTasiente cYIocTH ¢ aTpadvTaMn
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Crazam MOIYT JIABATECA MMCHA, KOTOPRIC HR JHATPAMME [TOMCHIAKYTCA BOZIC
mHEEA cBAZH. M8 Kaof CBREH MSHIY JEVMA JAHHEMHE CYITHOCTAMM J0TH#-
HO OBITE YHUKAIBHBIM, HO HMCHA cBA3CH B MOAeIn He 003aHel BBITE YHHEANL-
HEIMH.

Kamnas cBA3e HMEET CTEMeHb, KOTOPad ONpele/feT KOMHHeCTBO CYIIHO-
CTeH, YIACTRYIIIHX B JIaHH0H cBEA3M. CBRA3IR CO CTENeHLID 2 HaiwBaeTcd OH-
napaoil, co crenent N — N-apioi, Ceask, B KOTOPOH 0/1Ha B T4 e CYUHOCTE
VIACTBYET B PAsHBIX POIAX, HA3BIBAETCA PEKYPCHBHON, HITH YHAPHOH.

Taxke Kamaad CEAIL HMEET [BE BAWHEIE XKAPAKTEPHCTHEH {Hﬂ IHarpamMme
ODOIHAYAKTCH MHCIAMA ), KJACC TPHHAUIERHOCTH M MOITHOCTh,

Krace nprugiiedcHocmii XAPaKTepusyeT 00S3aTelLHOCTE YUACTHE K-
JEMILIAPA CYILHOCTH B CcBA3H. OH MOMET NpuHHMAare 3HadeHue O (Heodssa-
TellbHOE yuacTHe) Wi 1 {ofazaTebpHoe yaacTe).

Mouinocmbie CceATN HAILIBACTCA MAKCHMANBHOS HHCID IEICMIMAPOR
CYIIHOCTH, KOTOPOS MOMKET ORITE CBEZAHO C© OJQHHM JKIEMIUTAPOM  JaHHOH
eyirocTi. OHa Moset Oeite pagsa 1, N {modoe wueno) wim momer GbITh KOH-
KPETHBIM HHCTIOM,

B 3aBHCHMOCTH OT 3HAYEHHS MOIIHOCTH CBA3E MOEET HMETh OIHH M3
CHEAYIONIE TREX THITOR:

—  OMH=-E=-07HOMY (0bosnauacres 1:1);

—  OJIHHE-KO-MHOTHM (00o3navaercd 1:n);

MHOIHe-KO-MHOHM {oBo3navaeTca m:n).

Kax u cymuocTH, CREIH MOTYT HMETR aTpHiy TR (pHe, 2,9),

Ofosnauenna na pue. 2.9 MOKa3LIBAKT, YT0 KaaIul coTpyauus obisa-
TEABHO PafOTACT B KAKOM-ITH00 OTACIHE, 3 B HCKOTOPBIX OTASHAY MOMKET W HE
ObITE COTPYIAHHKOB, Ka#Oblid COTpYIHHK Mo#eT paboTare He Oonee HemM B
QIHOM OTOCOC, 8 B KARIOM OTICHE MOMCT pﬂﬁﬂ'ﬁll’b mohoe HHCTo COTPYIOHH-
wow [12].

CorpyaHni Oraen
TabensHei HoMEp L1 Padoraer B .M | Homep otoena
Damns HayansHuk
Mmsa Crarka
CrraecTeo
Honep oTaena
JOmEHOCTE
Japniata

Pue. 2.9, Odoznadenne CYUIHOCTER 0 CEAIH
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2.3. CPEACTBA OB BEKTHO-OPHEHTHPOBAHHOT'O AHAJTH3A
H IMPOEKTHPOBAHHA HHDPOPMAIIHOHHLIX CHCTEM

2.3.1. PAIBUTHE CPEICTE OB BEKTHO-OPHEHTHPOBAHHOI'D
AHAJIHNEA W TTPOEKTHPOBAHWA CHOMHBIX CHCTEM

Orensneie A3WKH 00REKTHO-OPHEHTHPOBAHHOTD MOJISIHPOBAHNA Hadd-
JH MOABNATHCA B COpPCIHHE 1970-% rr., koraa PAsIHYHBIC HCCICIOBATCIN H
NPOrPAMMHECTED TPEUIATAIH CBOH NOAX0AL K 00LCKTHO-OPHEHTHPOBAHHOMY
aHaauzy WU npoexktHpopadnio (Object-Oriented Analysis and Design — O0AD).
B nepunog 1989 — 1994 1. obwee wxceno Hanbouee HIBCCTHBIX A3BIKOB MOJE-
auporanug soapocao ¢ 10 go Gonee wenm 50, Tpw 2aToM NoIR3I0ORATENIN HCITRITE -
BAMH CepbE3HBIE 3ATPYIHSHMA NPH BRbOpe A3BIKA MOJETHPOBAHH, TOCKONBKY
HH O 13 HHX HE YIOBIETROPAI BCEM TPEQOBAHHAM, MTPEILARISEMEIM K M0-
CTPOCHHKDY MOZEACH CIOMHBIX CHCTEM,

K cepegmnae 1990-x rr. HeroTopele METOLE OBUIH CYIMECTBEHHO YIIYULIC-
HEI H Upliﬂﬁpﬁ.‘lﬁ CAMOCTOATEIIRHOE 3HAYCHAS MPH PEIICHHH PA3THYHBEX 3a1at
ODBEKTHO-OPHEHTHPOBAHHOID AHATH3A W NpockTHposanud. Hanbonee uisecr-
HBIMH B TOT NEPHOI CTAHOBATCA:

— mero Upagn byya (Grady Booch), nonyauemwmii nazeanne o0besrno-
OPHENTHPORANIOTD ANATHIA H NpoesTHporRanna Byua;

= wmeron Dxeiivca PymGaxa (James Rumbaugh), nomyuuemmii HazsaHue
TeXHNEN 00LerTHOro Mojgeuposanns (Ohbject Modeling Technigque — OMT);

meToq Adisapa wewobeona (Ivar Jacobson), nomyunsiminii masganme
OOBEKTHO-0PHEHTHPOBAHHOI  nporpammuofl  uusedepun  (Object-Oriented
Software Engineering — O0SE).

Kamapiil u3 21ux metogos ObUL OPHEHTHPOBAH HA HOLISPAKKY OTACIBHEIX
ITAMOR OOESKTHO-OPHEHTHPOBAHHOTO AHANHIA | npoekTHporana, Hampinep,
meton ODOSE comepaxan cpelcTsa NPeICTABICHHA BAPHAHTOR HCNOAL30BAHWA,
KOTOPRIE HMEIT CYIIECTREHHOE 3HAMEHHE HA ITame aHamuia TpedoBaHWE B
npouccce npockTHpoBanma Gusnec-npuioxennii. Metog OMT nanGosee nog-
XOJIHIT U AHAIHIE NpOHeccos 00padoTid JaHHLX B HHpOPMAITHOHHLIX CHC-
Temax. Meron B}"—lﬂ Hamen MIHPOKOS NPHMEHCHHS Ha 3Tanax NpockTHPORIHHA
H paspadOTEH pasIHUHEIY IPOIPAMMHEIX CHCTEM.

B 1994 roay I'paau Byvu u Iaeiimc PymbGax w3 komnadwmm Rational
Sofiware Corporation pasanu padory mo yuudmeanns metogos byaa w OMT,
Hecaorpa Ha To uTo caMi no cefe 9TH MeTOIR DEUTH JOCTATOUHO NONYIAPHEL,
COBMECTHOR ‘p&lﬁﬂﬂl Onina HAapapjileHa Ha H3IVYCHHES BCEX H3IBCCTHRIX OOBEKT-
HO-OPHEHTHPOBAHHEIY METOJOB € LENk 00BSIHHEHNA HX JocToHHeTE. [Ipn
srom I Byu w [ix, Pymbax cocpeloTounan YeHAHA HAa MOTHOR YHIQHKALHN
pesvisTaros ceocil pabdotel. lpoekT Tak Ha3KBICMOTO VHHQHOHPOBAHHOTO
metoaa (Unified Method) sepenn 0.8 6w11 noaroroeten U onyGaHKOBaH B OK-
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tabpe 1995 r. OceHbr TOM e 102 K HEM npHcoeanunnca A, JIxexoboon,
rnasaeil rexnonor komiaunn Objectory AB (LU senma), ¢ meisio HETErPaHn
croerg smetona QOSE ¢ aryma npenmayimumi. PesvibTaToM JesTelsHOCTH
sroil rpyne cneunanueror cran Azeik UML (Unified Modeling Language,
YHRHITHPOBAHHEI S3LIK MOJCTHPOBAHHA ).

B aueape 1997 rona Osun onyGIMKOBAH MOKYMEHT ¢ OIHCAHHEM AILIKA
UML 1.0, Ora pepoHa A2bIKa MOJCTHPORAHHA OBLIA JOCTATOMHO XOPOLIO Of-
penenena, obecnedHBana TPeOYVEMYIO BEIPAIHTENBHOCTE H MONIHOCTE, TIPEIo-
larana pelleHHe WHPOKOre Kiacca sagad. B pesyawtare paborsl HHEUHATHE-
Holl rpynnet B coctase OMG Obina npeanomeHa nepecMoTpeHHas sepena 1.1
msika UML. Ocnoenoe Bunmanne npu pazpadorre aaeka UML 1] Omno yae-
AeH0 JOCTHHEHHD O0IRIIER ACHOCTH CEMAHTHEN nmo cpaeuenmo ¢ UML 1.0,
a TAKWE YHETY NPeINOEeNHd HOREX TAPTHEPOR. DTa BepoHA A3mWKa Owima
npeacTapiexa Ha paceMorpedie OMG, satem onobpena H NPHHATA B KAYECTRE
crampapra OMG g noabpe 1997 r. Pazsurne A3bika npojosKaeTcs, 3a 10c1e/l-
HHE rogbl YBHIeIH ceeT epeud 1.3, 1.4, 1.5, a B 2003 r. pelllen npoekT A3sIKa
UML 2.0, Tlocnennaa Ha naHubtil MomeHT Bepers UML 2.4.1 onyGnukosana B
apryere 2011 1.

Vuubunuposannsit 230K Modeauposanus CTA TPOMBIILLUICHHBIM CTaH-
AAPTOM Juis paspaloTEH M OPOCKTHPOBAHHA NPOIPAMMHOIG 00CCIICUCHHA,
Braropapa UML paspaboryaskn nonyqamT MompeG 0a3He 118 YCOSIHOTO
BIANMOIEHCTEHA JPYT © APYTOM H CEONMH 3AKA3UNKAMH, 1 TAKKE JOKYMEHTH-
POBAHMA PaspadaTEBACMOTO IPOrPAMMHOTC 00eCnIeCHHA,

UML npurogeH a18 MonenHpoRaHis NOORX CHCTEM: OT HHOPMalHOH-
HEIX CHCTEM MacTada MPenpHATHA 10 pacTpelenEHnEX web-punosennii u
e BCTPOCHHBIX CHOTEM PCallbHOIC BRCMOHH. D10 OMEHB EbI]JH'IHTC.TIBHHﬁ
A3BIE, TO3IBOARK NI PACCMOTRETE CHCTEMY €O BCCK TOMCK 3PCHHA, HMEHILIHX
OTHOWECHHE K of paspaloTke M N0CHeAvIoWeMy passEprasannio, HeeMorpa Ha
O0MIHE BLMPASHTCIEHEIX BOSMOEKHOCTEH, ¥T0T A3LIK NPOCT IIM MOHHMAHNA H
Henonesosanud [12].

2,32, OCHOBHBIE TIOHATHA A3BIKA LML

Aswr UML nossoaser salMcats QeTANBHBI TIaH, CONCPERAIHA HE TO/h-
Ky OCHOBHLIE memenTl HO {L‘HET{:MHI:IE I'I:I}"]I[{]J,H}‘I 61 HFEIII,EL'L‘I:I_}, HO H KEOH=
KpEeTHRIE -I:H'.‘I:rﬁl’,"llﬂl:rl:'l'l‘l EI.'E' pPEATHIAIHH {K:lﬂ.fl:hl H HEPAPXHH KJ]aI'.‘CDR]I. DC![DH—
HEIC IOHATHA A3RIKA OHPEIS/IAKT CPEACTER CTPYKTYPHOH nexomioinunn HC,
K HUM 0THOCATCSA NAKETEL, NOACHCTEME], MOJENH W MTPEICTABIEHHA,

MMarkeme: & a3eike UML ciiysar ocHoBHBM cOOCOTOM OpranH3aimy aie-
meHToE Mogean MO, Kaxaplil nakeT BoagceT BCCMH 3MCMEHTAME, KOTOPEIC B
Hero BEMOWEHEL Kam sl aleMedT MokeT TPHHAIIEHKATE TOMEEO OJTHOMY Tia-
Kc'I}". ,LL‘IH H-II:'_:I-}'HJ]HS-HI.[}'IH [HAKETOR C}"LI.I.CC'I'H-}"E']' ClICHHAIEHAA I'Flﬂ[l.lll'll.cﬂ]:‘:ﬂ'ﬂ H{-
Taums (puc. 2,100,
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) i)

Hmaa
HMAKETA

Conepsumoe

Huas nakera MaKeTa

Pue. 2.10. I'paduueckoe nzodpamenne NaKeTa

BryTpH GONBIIOTD MPAMOYTONBHHES MOKET 3AMHCHIBATECA HHPOPMALINA,
OTHOCHAILAACA K JAaHHOMY 1EQECTY, 4 B Chy4Hac ee OTCYTCTEHA — HMH 1QEET,
KOTOPOE AODKHO OBITE YHHKATBHEIM B NPeaenax paccMaTpHBAeMol Modemm
(prc. 2,10, ). Ecnn e Takad HHPOPMALHE HMECTCA, TO HMA MaKeTa YKa3bipa-
€TcA B BepxHeM none (puc. 2. 10, a).

[TagkeTrl MOTYT OBITE BAMKEHEL OPYT B Apyra. Bro#eHHbli nakeT Halkipa-
CTCA HDANMAKCTOM, NOCKOIBEY BCC CIO WIEMCHTH DPHHALICHRT Gonee Dﬁl.[ll'.‘M}’
MAKCTY. BrnoseHHble naxeTh MOIYT DﬁpﬂSOBhIRﬂTh NAKCTHYHY HEPApXHED.
B UML otnomenye BIOGEEHHOCTH MO#KeT OMTH H300pameno TpocTeM paine-
HIEHHEM (JTHOTD NMakeTa BHYTPH apyroro (puc, 2,11, a).

Hdpyrum cnocobom H300pamenns OTHONIEHHA BIDMEHHOCTH ABRIAETCH
NpecTARIeHHE Jepera nakeTos. B atoM coyaae nanbonee obmmi naket (kon-
TeHHep) N300pa#acTed B BEPXHCH YACTH PHCYHED, @ €r0 NOANakeThl YPOBHEM
ke, KoHTeiHep cocMMHACTCR © MOANAKeTaMH CIUTONIMON THHPCH, Ha KOHIE
KOTOPOH, DPHMBIEAKMIEM K KOHTSHHEPY, N300DGKACTCH CICHHATLHEI CHMBOIT,
OFHAYAKIIHI, YTO  IVITAKETR  ABIAIOTCA  «CODCTBCHHOCTRIO®  KOHTCHHEDA
(pue. 2,11, a).

i) Maser |
[aker 2 Haker_2

i)

Maxer 1

i
] ]

Maker_2 IMaker 3

Pue, 2.11. Hiodpamkenne BEAGECHIOCTH HAKCTOR IPYT B APYTa
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Hodcucmema — BUL HAKETA, ONHCHIBAOIETD ONPEISIEHHYI YACTh CHC-
TEMBI, BLIICICHHYIOD B HHOE LEN0¢ M0 PealHIallHOHHEIM HIH fiyHKUHOHAb-
HEIN CDDﬁpa)ﬁ’elTHﬁM. CTD}I'RT}-'D}T MOICHCTEME] PAJJIENTATOT Ha JIRE COCTARITAND-
IMHE — JIEKNAPATHEHY Y H DEaTHIANOHIY ). HEICJ'IEMTHHIIB.H HACTER OMPEeIeNdaeT
RHEIIHEE IOBEIEHHE NOJCHCTEME H MOEKET BKIIIDYATE B CEEH BAPHAHTEI HC-
MONEIOBAHIA H H]ITE'[:IEI}E'ﬁELT {C]'JE'I[H[]]HKEI[HIG I'[l'?l]lE.'J'[E]IH:II], d pedTHIaAlHOHHAR
ONMHCEBACT, KAKHKM nﬁ-pa:myr PCANMHZYETCA JEKNAPATHEHAR YaACTL.

HJTH ]TIE.Etl]-'IT-IEII'_‘K{JTﬂ NMPENCTARTEHHA MOJICHCTEME! TIPHMEHAETCAH 0603":’1—
YEHHE, CXOWEr C MAKETOM, HO JOMNOJHHATENEHO pﬂ:iﬂCJEi[]IDE Ha TPH CCKIIMH
(puc. 2.12). TIps 3TOM B BEPXHEM MANCHLEEOM HPAMOYIOJIBEHHKS HAXOIHTCR
CHMBOIT, }TKHZEHBHHTI[lHﬁ Ha MOACHCTEMY.

Hnas HNOJICHETEMEBL 34IIHCLIBACTCH BOYTPH EDJILIIIEJI'[} HPAMOYTIOINEHIEA,
OJAHAKD HPH HAMHYHA TCECTd BHYTPH HENO HME MOWET OBITE SAITHCAHO PRAOM C
ODOZHAYMCHHEM §EHIIKH®. {}I[CFH]LHI[ [HOJICHCTEME] 3AIIHCLIBAKYTCH B TIEBOH BEPX-
HEE CEKLHH, HIAE YEAZBIBAHYTCH AUIEMUHTEL E]IELI.I‘[(t.IHKiiI.[]-‘IH, d ClpaBd o7 BEPTH=
KABHOH JTHHHH — YICMCHTHR p\L‘H_'IH'iﬂ.I.IHH. IIPH FTOM JABC NOCNCIHHE CCKLHA [10-
MEMAKITCH COOTECTCTEY HMUHMH MCTKAMIZ WANEMEHTRI El]L‘I.[HI.IJ]-'IKHI.IHII}? H «3ne-
MCHTRL Pcﬂ.'IHEHLI.HH??. CL‘ILLI.HH CFIICPB.LI.HH He moMevacTes. Eonw B NOACHCTCME
U'l'C}"l'C'l'H}"HJ’I' TC HIIH HHBIC CCKLMH, TO OHH HE ﬂ'l'ﬂﬁpHKHHJ'l'CH HAa CRXeMe.

EHE'I'DMDﬁ HA3BIBAKT HEEHJP MOACHCTEM, Upl'EHHHUBHHHhIx JIH JOCTHM®#EE-
HHA ONPeJenEAHOTO PeIVIBTATA W OMACHIBAEMENY ¢ TIOMOIMIBI) COBOKYITHOCTH
Moaeneil. Modeas ARMACTCA OCODBIM THIIOM TAKETA, NPEICTABTAIIAM CEMaH-
THYECKH 3aMEHYTYE) aOCTpakUMio cHeTeMbl. OHA ABMNASTCA MOMHBIM W BHYT-
PEHHE HEMPOTHBOPEMHBEIM YTIPOILEHHEM PealbHOil (H3MMecKkoil cHOTEMEL

B UML pas ogxoil # Toii e gu3gsMeckoil cHCTeMBl MOTYT OBITE ONpeac-
ACHBL PA3IHYHBIC MOLCTH, Ka#1ad H3 KOTOPBIX ONHCBIBACT CHCTEMY C PA3HY-
HBIX OpeacTaegncHuil. Kasnaa moaens uMeeT cBoi co0cTBCHHBIH YpoBcHb ad-
crpasiii 1 onHcegacT MC ¢ onpenenéHHoro BHIa HIH NpeICcTaBICHHE,

Hpedcmagienne onpelenser cliocod BHASHHE CUCTEMBI, HA OCHOBE KO-
Toporo co3laeTch €€ mojens. [IpeacTasnenne prmotaeT nadbop rpaddecknx
HoTauri # 1x cemanTiky. B UML HC paccmaTpHBaeTca ¢ pasnidHBIX cTOPOH
¢ MOMOIIBKY MOOenell, MHOToODpaIHe KOTOPLIX OToDpaKaeTcA B dopMe nHa-
TpaMM.

L

Cernms onncaHna
anepauni{ MOOCHCTERE]

CL‘K].[H.H DITHCAHHAA
WIEMEHTOR PeaMHSAIIHH

Cerums onncanmna
WICMCHTOB C]TC[I}{IZ]}I!KH]IHH

Pue. 2,12, I'padmyeckoe Aodpamedne NoAcHCTEMEL
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OOReKTHOE MOJISIHPOBAHNE MCIMIBIYET MHOTOOOpAiHe UPHEMOE LIpe-
CTABNCHHA, OTPAAGAIIIHE MPOUECe ODBEKTHOH TEKOMMOZHLIHE © TOMOMIERY T0-
THYECKOH (KTacchl H 00BekTr ) W hHanyeckoll (KOMITONENTE W VIIE) CTPYETY
MOJIENH, 2 TAKIKE WX CTATHUECKHE W MOBEENUECKHE ACTIEKTH,

JuarpaMmMel (HIHYECKOTD YPORHA TIPEHATHAYENK! I8 onHcanng fnan-
geckod oprampzammn MC. K nuM oTHOCATCA aHarpaMMel KOMIOHEHTOR W pai-
BEPTHBAHHA, JIMarpaMMel TOTHUCCKOND VPORHE PAICOAOT HA CTPYKTYPHEIE,
ONMHCKEBAIOIINE CTATHYECKHE CYIHOCTH (HanpHMep, KNacckl, 00BREKTEI, KOMITO-
HEHTEI) H JAHHAMHYCCKHE, ONMACKIBAIIHE MoBeAcHdcckne ocobennocrn HOC
(HanpuMep, NPeUSACHTE, COCTORHIA, JICATCIILHOCTE),

23353 KOMITOHEHTEI A3LIKA UML

Hapik UML prinsouaer Habop rpadu4eckix 31eMeHTOR, HCIOIB3YEMbIX HA
OHarpasmax, H OpaBiia a1 o0beIHHEHHA JTHX YIEMEHTOB.

JuarpamMMel HCTIOABIVIOTCA JINA OTOOPXHENHA pasmiaHBIX Tpe/IcTaBe-
uuii cieremel. Mogens UML onucriBaeT, 9To qomkHA DenaTk CHCTEMA, HO HE-
qero me coodllaeT o ToM, Kak oua Oyier peanuzopana. Kpatko paccMoTpumM
Hanbonee odmwue auarpammel UML. Crenyer oTMeTHTE, 4TO BOIMOMKHO MC-
MOIE30BATE THOPHIMEIE THATPAMMEL.

Awazpamma kigecog onpelendeT THITH KIACCOB CHCTEMBl H CBAIH MeXIY
Humi. B aseike UML knace npeactapnferca NpAMOYTOALHHKOM, Pa3aeICHHEIM
Ha TpH obnacTH. CaMas pepXHEd 0DIACTE COMEPHHT HMA, B CPeiHell paciioa-
FAKYTCE AaTpHOVTEL, 8 B caMoil nusned — onepanuy (pue, 2.13), Memny knac-
CaMH MOTYT ﬁ-l-ﬂ'l: CBHIHN, KOTOPRE Ha JHarpasMmMe Dﬁ{!ﬂ-‘!TﬂanﬂTEﬂ JTHHHAMH,

B UML pMena KIACCOR 3A9aCTVIO BEIIOUAIOT HECKOMLKD cnonr. TTpn yTom
Ka&I0E CIOBRD B HMEHH KITaCCd HaYMHHAETCH C© ﬂpDITT!CI[H_‘.Iﬁ ﬁ}’I{RI:I,_ a Fl'plﬂﬁEJTT:I
MERKTY CHOBAMH  OTCyTCeTRVIOT  (Hanpumep, HepconarsnmiRovnemomep).
Huena atpufyToR H ONEPAIHI CTPOATCA M0 TCM JKC NPARKIAM, HO MepRas oyk-
Ed B MMEHH ITHX WICMCHTOR ODRIMHO ABNHCTCH L“Tp[l‘-]l[“]:i ltII:il']|'.II'~I!|-'['.'.!].'!I1 BT
HIEJ‘NI:”HJH!?HHE}. TTocne umenn QNEPAINH CIEOYIOT KPY ke CEODKH.

Hmr
Arpabyr]

ATpudyT2

Omepannal ()
Omepaunal { )

Puc. 2.13. HzoOpasenne xaacea 8 UML
el



JAnarpamMmel K1accoB NPeICcTARIANT cofol OTIPABHYI0 TOYKY Hpolecca
pazpaborkn HC, a Taxke nomMoraoT npH ananise, OHH NO3BOIAIT AaHATHTHEY
ODIATECH © KIMCHTOM B IIPHBEMHBIX 118 HHX TEPMHHAX H CTHMYIIHPYHRYTD HIPH-
Nec BLISBIEHHA R HLIX JlE!'.I'ﬂ.I[Eﬁ B I][f:l-l:rfld'I'l:,"h.'l'li.".| KOTODYH 'I'[!IEE}I'ETCFI' PENINTE.

Muazpasma odvexmos. OUbEKT NPEACTABIACT OO IKICMIUIAP KIacca —
OCODYH) CYLUHOCTE, KOTOPAA HMOCT 33JaHHBIC IHAYMCHUA atpudyTos M onepa-
umil. Hanpumep, knace Mepeonamsunt R ouRbiomep MOMET HMETE aTPHOYTLL
samepinicraalliama, npoyeccop, onepamuenaallavans, endeokapia W T.0.
W onepaunu: sikwvouumsllimanue, saepyvsumsOC, nposeprallaposs W T
Torpa obwerr sodKowmomep, HANPHMED, MOKET HMETE CISAYIONIHE ATPHOY-
Tl mamepunckasl liama — Gigabyte GA-M55plus, npoyeccop — AMD Aihion
4 X2 3800 + | onepamuenanllavames — DDR2 DIMM Hynix 4 I'B, sudeorap-
ma — AT! Radion 4880 1 I'E.

Oowext B UML mzo0pamacTca NpaMoyrolbHHKEOM, KAK H KJACC, HO €ro
HmA noaséprHyTo (pre. 2,14, o). HanMmeHOBaHHE JK3CMIUIAPA PAIMELLEHD Cle-
Bd OT ABOCTOUHA, @ HAHMCHOBAHHC Kiacca — ¢ IIPEBHF‘I CTOPOHB. Hma L'I'ﬁ'bl:]f]'ﬂ
HAYTHHACTCA CO Cmﬂ‘li]ﬂﬁ E}'rcm.r. C}"][lCETH}’EﬂT TAKHC AROHHMIITEIC 'l.'.lﬁ'ErEI'.TI:f
(puc. 2.14, &), KOTOPBIE NOKAZHBAIOT, YT0 OOBEKT PHHALISHHT HEKOTOPOMY
ENaccy, HO HE HMOCT HMCHH.

HHHITIHMMEI. 00LEKTOR I:I'I}'IE{EH[T}"E‘T MHOKECTRO OOREKTORE B OTHOIICHAR
MEEIY HHMH B ONpelencHHbl MomeHT BpeMenu. [lpn wsobpamennn oua-
TpaMMBI HYAHO TIOMHATE, 9T0 Ka#IEH 00BeKT NPeAcTABATET IKIEMILIAP COOT-
BETCTBYHIMIICTO Elaccd, d OTHOICHHA MEEY OOBEKTAMME OMHCBIBAKYTCH C© 110-
MOLLBK CBAICH, KOTOPHIE ABIANTCA JKICMIUIAPAMHA COOTBETCTBYMILHY OTHO-
meHuii. [Tpu aToM Bee CcBAZH H300PaKaOTCA CITONIHBIME THHHAMH.

a) moilKomnerrep: MNepconanbipiKomMnsiorep

marepunckanllrara = Gigabyle GA-MS535plus
npoueccop = AMD Athlon 64 X2 3800+

) [TepeopanbpimitKoMisRTED
smarepunckanlLiara = Gigabyle GA-M35plus
npongccop = AMD Athlon 64 X2 3800+

Fuc. 2.14. Huwiipasenne odbekros B UML
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,[[,HHI'DEMMH OOLEKTOR HNPHMEHARDTCA B OCHOBHOM JUIH MOISITHPORIHHA
cratuueckoro Buaa MO ¢ TOUKH 3peHMS NPOSKTHPOBAHHS WIH NPOLECCOR,
Tarae OFH MOTYT BETIOUATE TAKETH W MOACHCTEME, HCTIONRIVEMEIE IR TPYTI-
MHPORAWHA JTEMENTOR MOJIENH B DOJEE KPYTTHRE DI0KH,

,:Il-'ﬂ.’-ﬂﬂ.’ni.-‘ll'ﬂ HPeRedeRmog. n]JE-'[EJlf”'l' ATO MIHCANHE ITOBEIEHNHE CHC-
TEMEI C TOUKH 3peHnd noakionatend (puc. 2.15). [lna paspaboTudros cCHCTEME
ITO TOIEINEI HHCTRYMEHT, TPEAOCTARTAIOUINN HATERHYI0 MCTOANKY fopMi-
posamung Tpeborannii K MO ¢ Touks 3perys noas3oRaTend.

Hebonkmaa npoctan GUrypka, CODTRCTCTEYIONIAA NMONLIOBATCII0 NEpCo-
HAMEHOTD  KOMIEBOTEPA, HASHIBACTCA HCOOIHATEIEM. ZIUININC HPEICTaRINeT
npeueaeHt, HenoamureneM, THEIIHEPYIONHM TPEHEASHT, MOKET OBITEL Kak Je-
JIOBEK, TAK 1 JIPYIas CHCTEMA.

Anazpisyeva cocmornni. B Kaisli MOMCHT BPCMCHH 0DBEET HAXOAHTCH
B OHPEIeIENHOM COCTORNNH, HANPHMED, KOMIBIOTED MOWET HAXOINTECE B CO-
CTONHHAX: BEMOUECHHOM, BRIKIHOUCHHOM, 3AIPYIKH ONCPALHOHHON CHOTCMBIL,
BBOLZ [IAPOIH, 3AIPyIKH [OIL30BATCIBCKHY OapaMeTpos 0 TaL (puc. 2.16).
31 BpeME CYIICCTBOBAHMA ODBCKT BIaMMOACHCTRYCT © APYIHMH O0BCKTAMM
Iy TEM 00MCHE COODLICHMAMEL

[MepeonaisHBE ROMITBIOTED

o
A

[Monr3oRaTens
NEPCOHATEHOND KOMITBHITEDA

Pafiora ¢ TCECTORBIM
PeIaKTOPOM

Puc. 2,15, Inarpamma npenegentos UML
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ﬂnamammu COCTOAHMA 10IROIANT MOJCIIHPOBATE JKHIHCHHEI LHEI
OOLEKTA © MOMOIIE COCTOAHKI, CoCTOAHHE ONpeleafeT CHTYaLui, B Toue-
HHE KOTOPOH 00LEKT VIORIETROPAET NEKOTOPOMY YCIORHID, RLITIOITHAET ONpe-
JENENHEIE TefCTRHA, THOO0 ORHIAET HACTYIIEHHSA ONPenenéHHore CODRITHA,

CHMRBOJI BREPXY JIHATPAMME NIPEJICTARIAET HAYATEHOE COCTOANHE, A CHM-
BOJT BHHZY COOTRETCTEVET KOHEUHOMY.

[Mepexonsl MEWIY COCTOAHHAMH He Beerpa nmuueinsl. Huorna nepexon
JHETYETCA HEKOTOPEIM YCIIDBHEM,

Auazpasva nocnedosamensiocmen. JJHArPaMME] KIACCOE H THATPAMMEI
ODLEKTOR JIZI0T cTaTHYecky iy nudopmamn. OnHako Bo BpeMa paboThl CHCTE-
MEI ODLEKTE] B3AHMOJEHCTEYIOT APYT C IPYTOM, H T0 B3AHMOICHCTENE TPOHC-
XOANT Bo BpeMens. Juarpamma nochenoeatensnoctedli UML nokasugaet spe-
MEHHYHY THHAMHKY B3aHMOOCcHCTEHA.

Ha juarpaMme noclieJoBATEIEHOCTH H300PAKAIOTCH TONRKD O0BCKTLI,
HENMOCPEACTECHHD VUACTEYROILIME B0 BIAUMOACHCTBME, M HE [0OKAZEIBARYTCH
BOAMOMHEIC ACCOLMALME © ApyrHmy odbekTamy (pue. 2.17). Hya obsexra co-
CTABHOE. VEAIBIBACTCH HUMA O0BEKTE M HMH KI4CCA, KOTOPOMY OH NPHHANE-
WML, pazAcifHEBIEe ABOCTOUMCM, 3aHCh NOAMEPKHBACTCH, YTO ABAACTCH [IPH-
sHakoM ofvexra. Mya obeekra momer orcyrerBosars. B aToM cliyyac yxasel-
BACTCH TOMABKO HMA KHACCH, & CaM 00BCKT CUMTACTCH AHOHHMHBIM.

JHarpamua cyImecTBYeT B JIBYY HEIMEPeHHAN. BePTHKATEHOE HIMEpEHHe
COOTBETCTBYET BPEMEHH, TOPHIOHTAIBHOS NMPCOCTABIACT PAsTHYHEIC KTACCHL.
Kak NpaBHIIO, BAKHA TOIEKO MNOCTEI0EATCNEHOCTE EGﬁbTTII:fI, OJHAKY B [MPHIO-
HCHHAX PEANBHOTO EPEMEHH OCh BPEMOCHH MOKCT HMETE PEANBHYRHY METPHKY.

OdrerT]: Knace | ObnerT2:Kmace? Oowerr: Knace3
1 I !
! Coot : v Pehnercusroe
ooDIeHHE i i
Pokye \ 0 CoOQIIeHHE
YIpaBIcHEA -
", 1
: Pexypous
J |KaE ke 10
| Pazpyienne
T
: oOneKTa
JIirisa i |
00ReKTa | |
1
»

Puc. 2.17. I'paiveckie NPHMHTHEL] THATPAMML] DOCTeTOBATETLNOCTH



Takus obpazoM, Bce 00BEKTE HA JHATPAMME 0DPAIVIOT NOPAILOK, OUIpele/Iae-
MBI CTENEHEIO WX AKTHEHOCTH NPH B3AHMOAeRCTRIA JApyT © apyros. Kpaiinum
CIIERd HA OHArpaMmMe Hauﬁp:mmm'::n Ilﬁl:CET, KE}T[}[}L[ﬁ ABMACTCH HHHLHATOPROM
paanmoneiicTedd (O0werTl). Tlpapee nzobpamaeTed ApyToil 0OBEKT, KOTOPEI
Hc]lﬂﬂpﬂ,ﬂﬂ‘l’ﬂﬂHHﬂ EEHL’]MU,LI,EﬁE'I'B}"E'l’ C l]LEPI!bJM.

Ha"-lil_'lT:I[{!IM}" MOMENTY BPEMEHN COOTRETCTRVET BEPNHAA YACTE JHATaM-
sbl. BaaumoneicTeua ofBEKTOR PealH3yiOTeAd NOCPEACTEOM COOBLICHNI, Ko-
'I"L"P]_JHU MoCBEUIAHOTEA OOHHUMH UELL‘I{'I'&MH APy EIHM. C'U'I:I‘EPLLIEH.HH HL:I.UEPH.}ICH.EU]'CII
B BHIC TOPHIOHTATEHBIX CTPENOK ¢ UMeHeM coobuenns. CoobuieHns, pacrno-
JOMEHHBIE HA JHArpaMMe BeIlUe, HHHUHHPYOTCA paHblle TeX, KOTOpPbIE HAXO0-
JATCR HHEC.

JnAna wH3HE o0BeRTa H300PaKaeTCs NYHKTHPHONH BepTHKANEHON THHH-
€ H C.I‘_\r'}i(l{'l' JLIH Uﬁﬂ'}lla‘lﬁll}iﬂ IEGPHDJJ.H. Bpﬁh‘[ﬁ't]ll. B TEHEHHE EE}'J'QPDI"IJ QE'.I:VEK'I'
CYIECTRYET B CHCTCME H, CACADBATCIEHD, MOTCHUHATLENQ MOMECT YHACTREORATE
BO BIAHMOIEHCTEHAX,

':)'l'ﬂl.].'lh-l-[]:ll? DE"&UKI'I:[, BhIIIOIIHHE p&ﬁ'ﬂ'l'}", MOIYT OBITE YHHYUTORCHEBL, 4TO-
OBl OCRODODIIHTE 3AHHMAEMEIE WMH CHCTEMHEIE pecypohl, JInd Taknx odBeKTOR
JHHHA HHIHH O0PBHIBACTCA B MOMCHT HX VHHUTORCHHA (O0bexT2 M O0bekT3).

ODBeKTE MOIYT HAXOJIHTRCH B dKTHEHOM COCTOAHHH, TO CCTE BREIITOIHATEL
OMNpeaeleHHble TefCTBHA, HAH OBITE B COCTOAHHM MACCHBHOTO OEHIAHHA CO-
o0merni oT IpyrHE odkekToB. HTo0H ABHO BEIIEAHTE DOT00HYH) AKTHBHOCTE
obrekTos, 8 UML wenonesyior dorye yopasaenns. O w300pakacTcs B BHIE
BEITAHYTOI0 NPAMOYIOJIBHHKR, BEPXHAA CTOPOHA KOTOPOro 0003HAYAET HAYAN0
AKTHBHOCTH Uﬁ'bc]fl'}l, d HH#HIH — OKOHYAaHHE, Ilpﬂ.M!J_‘g']"D.'thIlI{ pﬂfllﬂJ]E.['ﬂC'I'C:ll
HHKE DﬁﬂﬁllaqE]IHH COOTRETCTBYTOWIETD lﬂﬁ'hem H MOEET FJaMEHATE €0 JTHHH
HH3IHH, €CNH HA BoGM ef NPOTAMEHHH OH ABNASTCA akTHEHBIM. [lepronsl akTHEe-
HOCTH ODBLeKTa MOIYT HCPEIOBATLEA © ITCPHOIAMI OHFIAHHA. B srom cayas Y
TAKOrD 00LCKTa HMEeTCA HecKoabk hokycor yopaencHus (OGwekT2),

Dﬁ'.hﬁh"l' MOWKET IlJIIt]lHI‘[PﬁB&'J'h PEK}'F{:HBI“}& I!:'I-EI.HMGIJLEECJ'HHE: ¢ CaAMHM
COD0H. I[J'[:FI ODOFHAYCHHA TAKOTD Bfi—ﬂH}![}ﬂCﬁETBHS{ HCMMOILIYCETCR TIPAMOYVIONE-
HHE, NPHCOSIHHEHHBIH K npapoil cTopoHe (OKyCa YNpaBleHHA 00BEKTOM
{Odberr2).

Ha JHATPAMME TTOCTSIOBRATETRHOCTH EDOﬁII[ET!H’H VIOPAOOUEHLD 110 Bpe-
MEHH CBOCIO BOIHMKHOBCHHA B Moaenupyemoil cucreme. Coolliennd coean-
HAKYT JIHHHH #H3HH HIIH 1.11Uti}-'ﬂhl }'ILPBHJ]UHHH OBY X obeekToE, Heasno Hnpei-
MONATAETeA, 4TO BPeMA Nepeaiy coodeHHA T0CTATOMHD MaaD Mo CPABHCHHID
€ MPOLEeCCaMH BRINOTHEHHA AelcTBHI o0BeKTaMH, T.e. 38 BPEMA Nepetayn co-
ﬂﬁ[][ﬁ!i!l‘lﬂ ¢ COOTBCTCTRYEMUIIHMH ODBLCKTAMHE HE MOWKET I'[pi.ﬂi'.ii.'lﬁTH HHEaKHX
HiMcHeHHi. B 0TOenbHBEIX cny4adx 00BCKT MOMKET NOCHUIATh COOOIICHHA Ca-
momy cebe, ununuEpyn peduiekcusisie coobenns (O0serr3). Takne cood-
I[EHHA HWﬁ].]ﬂ.}HHFDTL‘H NMPAMOYTOIEHHEOM CO II,‘.T|'JE."[]'ZI.TH."'I1 HAYAT0 | KOHEL], KOT 0=
poii COBMATIAKT,
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B oTiaensHEX CIAYYHARX BRIIOIHCHHE JNeHCTBHI Ha JHATPpaMME NOCIe0Ba-
TENEHOCTH MOWCT HD'I'pl'."ﬁDBI!TI:- ARHOH cncuu@nnamm BPEMCHHEIX OIPaHHYC-
THIA, TAKTATRBAEMEIX HA HITEPRAT BHITIONTENHA OMEPATHI HITH Nepenagy co-
obmenmit, B UML gna zanwcH BpeMenHBIX OTPAHHYeRHA HCTONRIVIOTes din-
FYPHEIE CRODKH,

Creayver 3aMeTHTE, 9TO AHArPAMME MOCTET0BATETRHOCTH NOIROIANT
OTOOPAIHTE HE TONRKD BI3AAMOJCHCTERC OTICILHEN 00RCKTOR, HO W OTHCATE
paboTy Boell HRHOPMATTHONHOH CHCTEMEI, RORIEKAA B PACCMOTPEHHE BHENTHIX
MONE30RATENEH.

Juwazpayma sudos desmensnocmir. Jlnarpavma BWIOE ICATCILHOCTH
UML ouens noxosa Ha 0ok cxemel. B nel, kak n B dnox-cxeMe, nsodpamact-
Cil NOCIeI0BATENLHOCTE MAros (BIJI0E JICHTeNBHOCTI).

C NOMOMERY JHAIPAMMB BHJOE JCATCIRHOCTH ONHCHIBACTCS BCE, UTO
HPOHCXONT BO BPEMA Kakoi-IHDo onepanun win nponecca. [IpuMensevan B
HUX rpafiHieckas HOTALHS BO MHOIOM [IOXOMA HA HOTALMEY JHAIPAMMEL CO-
CTONHMIL, NOCKOIBKY HA JHAIPAMMAX ACHTCIEHOCTH TAKKE NPHCYTCTEYIOT 000-
FHAUCHHA COCTORHMI H ICPEX0 08,

Kamaptil BHI JCATENEHOCTH H300PARACTCH NPAMOVIOIBHUKOM CO CKPYT-
ACHHBIMI VEIanMy {000Ce VEKMM K OBAIBHBEIM, 4CM CHMBOI cocToRHus). locne
FABCPLICHAA OJHOI0 BHAA JCHTCIBHOCTH NEPEX0/] K CICOVIOIEMY [IPOHCKOINT
apToMaTHHeckd. [lepexon oT ofHOTO BHIA JeATeILHOCTH K APYTOMY H3o0pa-
#aeTed cTpenkoil. Kak W Ha adarpaMme COCTORHWIL, HA OHATPAMME BHIOB Ted-
TENMBHOCTH HMCECTCA HAYANBHAA TOMEKA, HE{!E]:IHJKEHHEH E BHIC 3aKpallCHHOTO
KEPY#KA, M KOHEYHAA TOMKA B BIAE «raazkay (puc. 2.18, a).
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Puc, 218, Jnarpamma ppaoe pesreiasnocTn UML
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B nocnenopaTellkHOCTH BHAOE JEATENEHOCTH HPAKTHYCCKH BCETA HACTY -
MaeT 3Tan NPHEATHA peenns. Oana madop yenosril BRIBOIHT HL OIHH VT,
CNEAYHOMHA — HA APYIOl NYTh, NPHUEM 3TH ITYTH HCRITHSAHT JYT Apyra.

Touky NpHHATHA pPEWICHHI MOXHO H300pazHTE OBYMA cnocobamu. lep-
BHIH CTIOCOD — NPOCTO MOKAZaTE BOIMOMKHEIC NYTH PA3BHTHA coDRITHE nocae
FAREPUIEHHA 2TOTD BHAA fdesTensHocTr (pue, 2,18, 4). Bo sTopos cioyuae Hio-
OpamaT nepexo) K MalcHbkoMy poMOHEY, KOTOPLI BHCIING NOX0WM Ha CHM-
BOJT TIPOBCPEH i}'ﬂ.‘IGBHH] B Omok-cxese. 3aTeM BCe BOAMOKHEIE ¥TH BRIXGIRT
H3 3Toro poMouka (pue. 2,18, €). B moboM cayiae okoa0 MYTH VEA3IBIBAETCH
COOTBETCTEVIONICE VCIIOBHE B KBAIPATHRIX CEOOEAX,

[MpxH MOACIHPOBAHHN BHJIOE JICATCILHOCTH HHOIIE OUMCHE BAKHO MOKd-
3ATE B3 OTACHBHBIX IYTH PAsBHTHA CODBITHIL, KOTOPEIC BAYT DAPAIUICIBHO
APYT APYTY, a 3aTeM cXouarced. Jd onucaHia 3Toro pazdHeHHa HCIOIbIYeTCa
HEMPCPpBEIEHAR RHPHAA NTHHHA, NEPNCHINKY TAPHAA NCPEXOaan, a NYTH H!]-Crﬁpﬂ—
WAKTCH BRIXOJAINIHMHE 13 9Toi nHaHl. COusaHe nyTell npejcTasnacTes Ipy-
rofi HenpepeieRoi supHoi ananei (pue. 2.19),

Ha xakoMm-To 3Tane NocleAoBaTelbHOCTH BHIOB OCATCNBHOCTH MOMHO
NepeaaTh CHIHAT, TPH TOIYHEeHHH KOTOPOTO aKTHEHIHPYETCA OPVIoi BRI Oed-
TenLHOCTH. (TNPABTAEMBIH CHIHAN HIOOpPaKaoT B BHAE BRINYKIOTD TATH-
YIOABHHER, & MOIVYaeMBli CHIHAT — BOTIyToro (pue. 2.20).

unazpavma kovspanxayui. TogodH AHATpaMMAM TOCTeI0BATENBHO-
CTeil, JHarpaMmMbl KOMMYHHEAIHH OTROEIRT BIAHMOJIEHCTEHE OOBEKTOR, HO
HECKOUIEKD MHAYE, YeM Ha JHarpaMMax nocagiosarensiocrei. Ha nux wzo-
BpamanTed 00LERTE BMECTE ¢ conDINEHIAMHE, KOTOPEIMH OHH 0DMCHHBAIOTCH.

Dy aea Tena guarpams noxomm. 1o eyTh, 0HH CCMAHTHYMECKH YKBHBA-
NeHTHEL MHBIME cloRaMM, B HHX NPEACTABICHA OJHA W Ta He HH(OPMALINL.
,ﬂ}iarpm-my NOCAE0BATEIEHOCTEH MOKHD ITPQOEPHSDBHTE- B AHATPaMMY KONM-
MYHHELIIHH, 1 HaofopoT.

rf ) ™,
| Bug pesrensuocra 1
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| Bua gesrenvhocTi 2 | Bia nesrensioctn 3
. A L. i
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™
(»

Puc. 2.19. MapaniaeibHEIe I¥TH pAIBATHA
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Puc. 2,20, Ornpagka ¥ noJavaenne cHraaina

[Monesno pabotats © oborMH BUAAME JHarpaMs. Jrarpamsa nocnenopa-
TEJ'IE:II{!ICTEﬁ AKIEHNTHPYET BHHMAHNE Ha BPEMEHHOM YIOPAIOYEHHH BIAMMO-
JIEFTCTEHFI. ﬂuar“pmma KOMMYHHEAIHH OPHEHTHPOBAHA HAa COCTOAHHE H Dﬁ-—
IMYHY OPraHIaiin REH.HMDJIEI':ICTH}"TQII[ITK {JET::EKTDH. Dﬁﬂ BHAA nHATPAMM OT-
PaHaNoT EZSHHM{J.."[CI':{CTBHE ﬂﬁ‘l:EF\ITﬂB. MoFTOMY HX OTHOCAT K JHAMPAMMAM
BEAMMOJIEHCTRHE.

ﬂHﬂl‘jJﬂML‘[a KOMMYHHKAIHH ABNACTCH PACHIHPCHHCM MOHATHA ODLEKTHEIX
JIHAIPaMM. B JOIMOTHEHRE K CBRIAM MUO&IY ODLEKTAMK B JHAPpAaMMYy KOMMY=
HHKAIHH BEIOYMAKNT Ii.‘ll‘.llﬂﬁ]I],II.‘,III'!!I1 KOTOpRIC ODBLEKTR NEPEIAKNT APYT JOpYIry.
,'1_1(]' CHX 1OP 3TOT MOMCHT HE YUHTERIBAJICH,

Yrobet Hi[}'ﬁpﬂiﬂi'l'h {}GPELLI,{.‘H]-'IC K {]‘E-'b-[:]f]'}' HapaiUIe/lsHG JIHHHH, KOTOp4d
COCIHHACT UEII:.CBZTLI, PHCYHYT CTPCIKY. HH]][‘H:IB.'II:EJHE CTPLNEH YEASLIBACT HA
L‘lﬁ]:d..‘l{'[', K KOTOopoMY UEI'IJHLL[HHJ'I'U:‘I. Mertka BOZIE CTPCEIIKH CIY&HT OJIH OIIHCa-
HHA 3T0I0 L'UUEIJ.[QH]-‘IH.. B EDUGLIJ.CHLIH._ KaK IIPEBHJIU, ,LIHETUH KOMAaHAA ﬂﬁhﬁl{'l'}'-
IHWIYHATCNKY BRITIOJNHHTE OOHY H3 UIII.I]:IHL[HE. lf_-"]'lilll.!][]'l:H HPH 3TOM BhITOJIHART
Y ¥ A [b}"HBZLl,IriIﬂ._ qTO M Ha .Lll‘[ﬂl'pﬂ."nlh'lﬂx llEH:J]L:,LI.GHHI'CJ]bH'IJE'I'Eﬁ.

Kax y#e yIOMHHALOCE, NODYH THATPAMMY [OCICI0BATCIBHOCTCH MOM-
HO OpeodpasoBaTh B JHAIPAMMY KOMMYHUEALMH, ¥ Hao0opoT. CleioBarcisHo,
MOCTeIOBATENEHYI0 HH(OPMAITRID MOMHD OMACATE W B IHATPAMME KOMMYHH-
Kaun. JII8 9ToTe k¥ MeTke COOOMIEHHA HYEHO J00ABHTE HOMEP, COOTBETCT-
I:i}"lﬂll].l‘l]-r] tlﬂMEp}‘ IO Cﬁﬁﬁlll’:]lﬂﬂ B HOCSI0Ba TS IbHOCTH Cﬂﬂﬁlliﬁtil{ﬁ.
Homep o1 camoro coolmeHHA oTaendeTca JpoeTodes (puc. 2.21).

Aduazpanma kempowenmoe. IporpaMMHBIA KOMIOHCHT ABMACTCA MOIY-
AEM HIH MacThi CHCTeMbl. TTOCKONBKY 0H COTEpENT PEANH3AHIG OIHOMD HITH
HECKONBKHX KIACCOR, TO HAXOAHTCA B KOMIBIOTCPE, 8 HC B BOOOPARCHHM aHA-
AMTHEOE, KoMioneHT ofecneyneaet HATepHEic ¢ ApYIHMH KOMIIOHCHTAMH,
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l Oderr] :Knacel

1: Cootmennel ()
3: Coofmenied () /

Dbextd: Kaoaccd Oferrd:EKaacel

-—

2: Coobuenne ()
Pue. 2.21. [Quarpassa komyynnsanun UML

B UML 1.x koMOoOHeHTAME CHHTANHCE TAONHLEL, $aiiisl JaHHRX, HCII0I-
HREEMBIE (Hafiibl, JOKYMEHTR H JIHHAMHMECKH NOKIIOHAeMEIe GHDIHOTEKH,
B UML 2.0 Bce »TH NOHATHA HAIRIBAIOT O0NIHM HMEHeM — apTedakT, o Ko-
TOPEM MOIPATYMEBRIOT (JPATMEHT HHHOPMALIHA, HCMOIEIYEMEII HIH TeHepH-
PYEMEI CHCTEMODI.

PadoTas ¢ KOMITOHEHTAMH, DPHXOAHTCA HMETE JIEN0 ¢ HX HHTepheican.
Hurepdeiic — a1o nabop onepaunil, KOTOPLIA ONPEJENACT NOBSICHHE KIACCa.
Komnounenr ofecneunsact wuTephelcsl J0CTYNA K HEMY I8 JAPYIHX
MPOrpaMMHBIE KOMIOHEHTOB. JII8 KOMIOOHEHTa, HCNOIRIVIOMErD JOCTYI K
HaTepdeHcy APYroro KOMIOHEHTL, 3T0T HHTepfeHc HA3KBASTCH HMIIOPTH-
PYCMBIM.

B UML Lx m3obpasenies KOMIOHEHTE COYARNI NPAMOYTOILIME © JBY-
M MAMCHBEHMH IIPAMOYIOIBHHEAMH Ha ero nesoll cropode (pue. 23220 a).
B UML 2.0 nossuiock HoBOZ ODOSHAMCHHE [POUPAMMHOID KOMIOHCHTA —
NPAMOYIONBHHE €  KIOUEBRIM  clHoBOoM < <wxommonenni>> (puc. 222, &).
s cobnonenna npeemerseHsocti obosnavennil 8 UML 2.0 pekomennyerca
B BEPXHCM NPABOM YUY HOBOPo 0003HAYCHHA N0DABIATE HHKTOIPAMMY KOM-
nonedta us UML 1.x (puc. 2.22, &),

Herrepeiic Momno npelcTaBuTs AByMA cnocobamu. B ommom cmyiae —
IO NPAMOYVICIBHHE, cojepaaimil nndopmaipio o6 unrepdeiice (puc. 2.23, a).
O COeIHAASTCA ¢ KOMIIOHEHTOM I'I}'HHTHPIIGﬁ MAHHeR co CT“FIS.'IKﬂﬁ B BHC
NoNore TPeYroabHuEa. B apyroM cnywae — 370 MancHBEHI KPYHKOK, coelH-
HEHHBI ¢ KOMIIOHEHTOM CTIIOIHOH nuHnedi (puc. 2.23, ).

i i ]
) o) CEROMIOHEHT>> =<komuonent>>F4 |

o Hwua Hua Hma
T

Puc. 2.22, Qdozuaueane govMoonentos & UML

37



i o o
) L ROMIIOHEHT > SEHHTEpgeic> CEROMIOHCHT ==
o Huan2
- - - é -
Hmnl Hwmz3
Oneparnal { )
i)
<L ROMITOHEHT > Hua2 S ROMIOHEHTS >
)
Hual ‘ e Hna3

Puc. 2.23, OGoipasicnne HETCPHCeACcOR ¢ praan3annei H 3BENCHMOCTRID

IMoscHcHnA
ang 00LCKTa

OfberT

Puc. 2.24, OGo3HaTTeHHE NPHMETAHAE

B nomonmenne K peanmzallii MOGKHO H300PaINTE 3ABHCHMOCTE — CBA3L
MEFTY KOMIOHEHTOM H HHTepdheficom, © NOMOIIBER KOTOPOTO OCYIIECTRIAETCA

AOCTYIL K ApyroMy koMinodenty (puc. 2.24).

3ABHCHMOCTE 0003HAYAETCA MYHKTHPHON THHMel co cTpenkoii. Peanusa-
IHI0 | 3aBHCHMOCTE MOMHO H300pasuTe Ha oanoil onarpamme. CoraacHo HMc-
NOoNBIOBAHHOH TEPMHHOMOTHE KPYHEOK 0003HAYAET JKCMOPTUPYCMBIH HHTEp-

feiic, a ruesno — pmnopTHpyemsli [12].

HFHME‘:'EHM. YacTo CIYHAcTCA, HTO HacTk AHalIpadMMbl HECIAOCTATOHHO
IMOHATHE, HEHCI[{!, noveMy OH pacioiosKed HMEHHO TaM, HITH KaK C Hei ]]..'Jfrﬂ—
TaTk. B aToMm CIYHAe TMIe3nd HCMOME30BATE MPHMETAHHE, Onn IHDﬁpa‘m’ﬂIﬂTﬂﬂ
B BHE NMPAMOYVTONEHHKEA C 3aTrHNYTRM YTOJKOM. BT!}'T[}H MpAMOYTONEHHED pai-

MENRSTCH MORCHHTENLHE TexeT (oM. pre, 2.24).
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3. PABPABOTKA UH®OPMALMOHHBLIX CUCTEM

3.1. APXUTEKTYPA MPHIOKEHHH BA3 TAHHBIX

[punomenns, paboraomme ¢ 0a3aMy JAHHEIX, 00BMHO COCTONT H3 MH-
'I'Cptt.llcr'll‘.'}l NNIBIOBATCIN, KOMIOHCHTORB, l]P'I.T,U.GE'l'HBJ]Jl]CILI.LHJE ..'J,'IJC'I'}'IL K EI'H.EE
JAAHHBIX, H KOMIIOHCHTOB, COCAHHARKMIHY HX ,J.I.p}"l' C ﬂp}"l'ﬂh‘l H ¢ HCTOMHHKOM
Januert. CocTasmad 3TH KOMIOHEHTH B ONpeldeTéntoi mocneIosaTeTbHOCTH,
MOMHO JOCTATOMHO JIEVKD pﬂE]ﬁ-’l&J'l'ﬂ'l'b llpl-l]lﬂ]&l.'f'.‘llldﬂ, BiﬂHMﬁjIﬁEf]'H}'tﬂlllﬁf C
Dazoii gannerx. O0mad cxeMa npHBeIena Ha puc. 3.1,

Kak BHOHO W3 pHCYHKA, 0aza JaHHBIX MPEICTABRIACT c000il coclHHCHHE
NoNBICRATENLCKOND HATEp(elica W MOaYAA JaHHEX. Moayns DaHHEIX npelHa-
FHAYEH T4 XPAHCHHA COOTBETCTBYHOILMXY KOMIOHCHTOE, OIHHM H3 HHX ABIA-
€TCA MCTOYHHE JAHHBIX, OPEIOCTARIAKIIME JAHHEE APYIHM YacTAM NPHI0-
#eHHA. BTOpBIM KOMNOHEHTOM ABIACTCA HAOOD JAHHBIX, CONCPHALING B cede
Gazy aanue. JonoaHseT kapTHHy KOMIOHENT, PEAIHIYIOUIHHA COENHHEHHE C
faz0i Tannex [R].

Odwgaa cmpypcmypa nproycerid oaz dawuery, Kak Ob1o panmcano B
BBOJHOH YACTH, MPHIMKEHHE 00BIYHO COCTONT M3 MOJbI0BATENLCKOID HHTEp-
ipefica W cpencTe qocTyna K daHHeIM, HuTepdeiic nonssosatena obeidHo pa3-
padaTHIBAETCA H3 CTAHIAPTHEIX KOMIOHEHTOBR H pacnionaraeTcA Ha Oasoroii
popME NPUACHKEHHA,

[IpuaowEeHne MOKET COACPKATE MPOH3IBMIBHOC HHCI0 HOpM H HCOOIEI0-
BATE THODVI0 MApATHrMy padoTel © MHOKCCTREHHEIMH DoKyMenTamu (MDI wnn
SDI). Obeauo oxna GopMa OTBEYAST 33 BRINONHEHHE TPYINE QIHOPOIHEX
onepariil, 00ReTHHENHEX 00NIIM HAZRAHHEM.

Bl!:!}-'a;thrhlE EOMIOHEHTRL D'I'Uﬁpa'ﬁ(ﬂ]l[-’lﬂ JIAHHRIX  Pacio/IioKeHkREl  Ha
riagke Data Controls. Opn no S00RIER 9acTH ARNTFIOTCA CTAHIAPTHREIMHA
KOMMOHCHTAMH OTﬂﬁFﬂHE]IHH JAAHHEIX C T!Cﬁﬂ]’l’]:[l[]lh‘[]! HIAMCHCHHAMH H JOMMOT=
HEHMHAMN. B QCHOBS .'IT'I:PE-DFD MPHITOREHHS ﬁa_?. JAHWEIX JTEXEAT Hﬂﬁuph! f}ﬂHHHI,
NMPEACTARITAKMIIHE CODOH MaCCHRE Liiil'l!]-‘!ll.‘li.‘,fl, NMOMYHEHHEIC W3 oas JAHHBIX.
Hﬂ'ﬁlﬂ]’ﬂ]:l JAHHEX XPAHATCH B CICHHANBEHEIX KOMITOHCHTAX, MOCTPOCHHEIX HA Dase
kfnacea TDataSet. Jna obecneucHus csasH HaDOpa JAHHBIX ¢ BHIVAIBHBIMH

Mosyne masssx (Data module)

- — .. .
/7 Moassosanennki \(:1 . Herommmg Haop Coeamuesne
S nuTepdreiic P T HBIX NAHHEIX ¢ B

- -

Puc. 3.1, Odobménnan cxema b1
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Kommonenre
ﬁ"l‘l.'rﬁpﬂ.ﬂ{ﬂllllﬂ JAHHBIX

1L

K oMIoHEHTE
IDataSource
Komnonent na ocuone Basa
rnaces TDataset AHHEIX

Puc. 3.2, Mexagmsy 10cTyna K JAHHBIM

KOMMOHEHTaMH 0ToOpamken A JaHHBIX NpeiHasHavueH CcNelHanBHEI KOMMIO-
HEHT — MCTOMHHE [andbiX, peanusyvemblil knaccom TDataSource. Komnonent
TDataSource obecnewHBaeT Mepedavy TaHHBIX B BHIVANBHBIE KOMMIOHEHTEI,
OTCACHKHBACT CHHXPOHHOE HIMCHCHHE MX COCTOAHHA, CCMHM HIMCHACTCA ©O-
CTOAHHE CBATAHHOMO ¢ HHMH Habopa JaHHBIX, Tepeiaqy HIMeHEHHEIX TaHHBIX
obpaTHo B Habop. ITOT KOMOCHEHT pacnoiaracTeA Ha ertaake Data Access,

Bazopetil MeXaHH3M JOCTYIA K JAHHBIM OCHOBBIBACTCA HA TPEX «KHTAX!

— 0 KOMOOHeHTax-noToMkax knacca TDataSet (Habopax 0aHHBIX )

— o kommonenTax TDataSource:

— 0 BH3YATBHBIX KOMIOHEHTAX OTOOPAKEHHA TaHHEIX, QOPMEPYIOIIHX
uaTepdeiic noakIoBaTens.

STa cxema NokasaHa Ha pue, 3.2,

IIpH OTEPEITHH HADOPA NAHHEIX B HETO ABRTOMATHUCCKH TMEPEatoTCes 3a-
NHCH W TadIHUE Dalkl JAHHEX, KYPCOP YCTAHARTHBAETCA HA MEPRYID 3ATTHCE.
Ipn nepemerienn no HABOPY NAHHEIX THAYCHHA 3aNHCcel ABTOMATHYECKH 0D-
HOBJIAKTCA (HIH HE OGHOBIAKTCA, B 3JABPHCHMOCTH OT PacHookeHna 0 THIIA
Kypeopa 0askl JaHHEIX).

311 MOOYIE TAHHBIX

Mooy darnee {Data Module) npegerasiser cofoil HeBHIYAIEHEI KOH-
TCHHEP, B KOTOPOM Pa3MEIAKTCA KOMUOHEHTE JIOCTYHA K Jannss, B smomqyine
JAHHBIX MORHO PAsMEIATh TOALKO HCBH3YAIRHBIE KoMOooHeHTRL Moavis
AAHHBIX JAOCTYIICH NPOrPAMMHCTY Ha 31anc paspabored 8 suiae GopMel, B Ko-
TOPYHY OH MOMCT NONOMEHTE KOMIOHCHTR H HACTPOMTE HX CceoilcTsa. Mogyvis
AAHHBIX OTAHYaeTCA 0T obbrHol GopMel, Tak Kak feplr csol Havwano oT Kilac-
ca TComponent.

ﬂ.«"l:.‘l COIAHAA MOIVIR TaHHBIX MOEKHO BOCTIONBIOBATECA PCTICIHTORHEM
0DLEKTOR, KOTOPEIT AKTHBHPYETCA NPH BWITOTHENHN KOMAHIE MeH New b
Data Module. Brnagka Diagram oTEpbIBACT OKHO (JOPMHPOBAHHA MOACHCH
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JAHHELX (AarpamdM, cxeM ). Moaenn JaHAEX NO3EOTAIT HaraIHo oTodpazHTh,
CBAZH, CYIMIECTEVIOHE MekTy HaDopaMH JaHHEX. JTo ocobeHHO YI0DHO, ec-
JH TIPHXOIHTCA PABoTaTh ¢ GOABIIHM KOTHYECTEOM TaGmiHiL,

Ha pueynee 3.3 nokasado «iepeso obberToss, OHO N03B0IACT 0TOGpE-
HaTk B CIHCKE l]ﬁ'I:f.‘ECTH, pazmM elIEHHBIE B MOOVIE JaHHBIX. Hepe*racn:una:l
OOBEKTE B3 «fepena obherToR: B padodayvio obnacts Diagram, Momuo JTerko
HACTPAUBATE MX CBOHCTBA, DVKBANLHO COCOMHAS ODBEKTHI NHHHAMM CBASH.
Ha pucyuke 3.4 nokazasna mMoaenb Hexkodl Gasel naHHbIX. J114 Toro 4rodsl cos-
JaTh NOA0GHYI0 MOIeTs, TOTPe0YeTeA CORCEM HEMHOMD BpeMent, T moMomsm
kuonky  Properly connector ferko cBasate TAliMUBEL ¢ KOMIOHCHTOM-
npoeaiigepom, a knonka Master'Detail connector no3poifeT yeTaHOBRHTE CBAE
«OJIHH-KO-MHOrHM» B quanorosom okie Field Link Designer,

-
= iy StsisUR WADOT shial]|
= oy Fiekds
#L 0-ID_EART (ADOT sble0_KART)
w1 o ooy BADDT bl et
ol - St (ADDTableZ5tatial
»3 3 dudo (ADDT sbis2auiol
w3 4 - PoleSpasy DT abia2PoleSmany )

Puc. 3.3, Jepeno oikexTon

vt s slo@ § AR RS

i L
) = . |
< AT PuCAT T et I
- g 00 Talind
: i |
3. .._-E 'I‘ﬁlm‘_ S— F m.- .___l!

Pue. 3.4, Mojgeaes nanaeix B/
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HenonssosaHie MOAYIA JaHHLIX HPH paspadoTke NPHIIGKEHHA 18T 1po-
IPaMMHCTY MACCY NPeHMyIlecte, HanpuMep, OpH H3MEHEHHH KAKOIo-IHdo
ER{!ﬁCTE& Dﬁ'I-E'RTﬂ B MOJOYIE JaHHEX HIMEHEHHA aRTOMATHYECKH DT{)ﬁ]]ﬂﬁﬂTﬂﬂ'
BO BCEX CBA3AHHBIN ¢ HHM KOMMOHeHTaX. Tak e HeMANOBAMHBIM MpenMyLe-
CTBOM HABNACTCA TO, YTH BOC KOMIMOHCHTEI, {!IEEL'I'[C"-IHHHHTI[UIC I[i‘.ICT}-']'.I K Date
AaHBIX, coOpalbl B 0HOM MecTe. D710 oferyaeT BOCIpHATHE Ga3hl B LEN0OM.

312 TIOAKITHOYEHHE JIAHHBIX

KommoHenT Halopa TaHHEIX ABIAETCA OCHOBOH MPHICGKEHHA, BIAHMO-
;l,cﬁcm}'m]ucru C ﬁafi-‘iMH JAHHLIX. G‘I[ COJCPHENT |raﬁnp JAHHLIX H3E H-E-Tﬁ[lﬂ]i-
HEIX Ta0nuy o no3eoldcT dQ@eKTHEHO yOpaelaTe MM. B npouccce paforel
..‘I_ﬂE[]Ib]F[ EOMIIOHCHT HCIIOJILIYET 1.1]}"]“{[1}{11 El‘.ll‘.l'ITBC'J'ETB}"Iﬂlllll.',}"ll TEXHOIOIHHE YE=
pes COROKYMHOCTE HHTEppeiicoR (METOA0R, NPEIOCTARIASMEIX JaHHOH TEXHO-
:IIJJ'HI.IH:I. PHIJL'MU'I'FHM OCHOBHBIC LIATH, KOTOPRIC ]]D’IPBEF}"HJTCH AME IOAETHY=
YeHuA HADoPa JAHHBIX W 10AYYeHHA MHHOPMALHE K3 HEro!

1. [ToMeCTHTh KOMIOHEHT B MU.JJ.}'.'II: Ilaﬁﬁl]:lﬂ JAHHBIX H CBH3ATE €10 C ﬁa—
F0H TAHHEIX.

2. TMMogkmiovuTe K KOMIOHEHTY TalnMLy, HCMONb3VA  CBOIHCTEO
TahleName.

3. AKTHBHIHPOBATE CBATL, YCTAHORNTE [UIA KOMIIOHEHTA IHAYEHHE CROH-
erea Active kak True.

4. Pasmectuts mHa popme komnoneHt TDataSource. Ou obecneunsaer
BEHLIMUAErIﬂ'I'BHC HﬂE}'a.’lehlJ'i KOMIIOHCHTOB U'IUEPH}ECHHE JAHHBIX C HHE*IJP'IJM
JIANHEIX,

5. CeazaTe Halop naHHeX W komnodedT TDataSource,

. C‘BH&&TL BHIYANEHEC KOMITOHCHTII i}TﬁﬁpaHﬂ:I!}!F[ JAHHEIX © KOMITO-
HentoM TDataSource.

CoBeT: WewametsHo RPRCEANERTED afneERnIM RPOCcisie i oCMsCIen-
HBIE WMEHT, ORTPINCANIUE WX CVIRB.

Komnonent TDataSource

Creayer Doslee JeTalbHO paceMoTpeTk koMnoHedT TDataSource. Panee
YHEES YONOMHHAIOCE, YT0 2TOT KOMIOOHCHT CBRAILIBACTCH C© HH'EI'UIJGM JAHHBIX.
OTa CBA3GL OCYHIECTEAACTCR Mepes cholicTeo DataSet, KOTopoe COOep#HT HH-
thopmanmio o Texymen cocToanun Habopa ganve, B mactrmme 3.1 npusengn
NpaMep HCMOIbZ0BAHHA 3TOID CBOHCTBA.

Jucrunr 3.1, Ilpumep #Henone3cBaHMA cBOHCTBA  Sfate  KOMOOHCHTA
TDataSource

if DataSourcel. Dataset <= nil then

PostButton. Enabled : = DataSourcel. State in [dsEdit. dslnsert].
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Kakr BHJIEHO W3 DpHﬁ-CﬂE]!I[ﬂ]’[} nNpHMEpPd, KHOMKA NEPEROJHTCA B dKTHERHOC
COCTORHHE B TOM CITYHAe, eCH CBA3AHHBI HADOp TaHHBIX B TEKVILHI MOMEHT
IOCTYOEH A PElakTHPOBAHWA, Y 2TOrD KOMIOHCHTa CYILECTBYET Hadop
CHEOACTE U METOA0E, KOTOPLIC phneruarT [}iiﬁli}']'}‘ C HHM.

CpoiicTeo AutoEdit apromatigeckn nepesoT Habop JaHHBIX B COCTOA-
HHE PENAKTHDOBAHWA, €CITH HMEET IHAYEHHE '.l—]'l.].ﬁ!-'1 KOrjaa L‘HHEHTTIIT:JF[ MWIEMEHT
BBOMA noyaaet hokye,

3.3, CTAHJAPTHRIE KOMITOHEHTHI,
CBA3BIBAEMBIE C HABOPOM JIAHHBIX

HaubBonee pacnpoctpaHfHHEM KOMIOHEHTOM, D3 KOTOPOro He 0DX0AMT-
cA npakTHdeckn nmH oana CYE], Apndercs KOMMOHEHT, peadH3vimi Tad-
auyHoe npeacTapnenne gannex TDRGrid.

Komnonent TDBGrid menonezyerca ana ortolpamennd colepiHMOTO
Haﬁopa JAHHEX B TaOMHYHOM BHAS, KOTIA CTPOEH COOTBETCTBYHOT JAITHCHM
HabOopa JaHRER, 8 CTOIDIE — [OUIAM 3a1HCH,

O6rvext DBGrid ceazbiBaeTeAd ¢ MCTOMHHKOM JAHHBIX Hepesd CBOHCTBO
DataSource, kotopoe B CBOK ouepelb cokllaeTcA Ha Habop aanHmx. B npo-
HECCe BEIMOIHEHEA TPHIOKCHAE MOMKHO MCHATE HCTOUHHKH JIAHHEX, HCIIONE-
IVA OUHY Tﬂ.ﬁllllﬂ.}’ HHE ﬂ'l‘ﬁ}ﬁpa}EE'Hﬂﬂ JAHHBIX OT HCCKOUBKHY HCTOYHHEOR.

ﬂ,"'lﬂ' OIMpeaenennd COCTaRa CTONDIORE MOEHD HCTONLIOBATE PEIARTOP
CTONGUOE, PeaIH3oBAHHEI qranoroess okdom Column Editor. Od nokasan Ha
pHC. 3.5,

Ecou penakTop cToAOIOR He HCMOIRIOBANCH, TO HCMOJBIVIOTCA TIONM,
OOBABICHHBE C HOMOLWBE PCOaKTOpa noacid Hadopa ganuex. Llpu stoM eBoe
CBOHACTEA CTONDIIOR H NOPAIOK HX CNeN0OBAHHA HACACAYHOTCA HI PeIAKTOpPA Ha-
Bopa paHHeEX. B cayuae. Koraa npoHiBoInTeA JHHAMPYCCKoE (opMUpOBaHHE
obwerroe TField, nopagok cueiosanms o0l 1 M XAPAKTEPUCTHEN COOTBET-
CTRYKOT TEM, 4T0 ORITH 33JaHEI IPH ONPEASTEHHH CTPYKTYPEL 3ANMHCH TaOIHIk
Di3e JAHHLIX IPH CO3IAHAH,

PE‘.E[HKTDP CTONGUOR BRSBIBACTCA OBOHHBIM [IETHKOM HA KOMIOHCHTE.
B 1maioroposM oKHe PelakTopa MOGKHD YCTAHOBHTE PaziHYHbe CROHCTEA 00h-
CKTOB-CTONDLOB, TAKHe Kak user (oHa, wpudT 3aronoeka, 0CHOBHOIO MO/
TaluIHIbl B Bblﬁﬂpi}‘-[liﬂl"l} cTontia,

| INeomane [w [ezE [einHr A -
I Lomguden Acuarsams T - 1. B

SO Aot o ditiog DOSAY Catwor:

Scroen Saven

Hesws Drlesra EE ﬂ .

ey arc Ana 0-AREA

S0 Amancs 1~ KAMIE

2-S0E
Fish Bty 3 WEIGHT

Puc. 3.5, Peaakrop croidnog
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ObpaTuThe K KoREpeTHOMY cTondiny komnonenTa TDBGHd moxno kak
K 3eMeHTY HHAekcHposaHHoro MaccHba TDBGrid. Columns. Items[i].

Tawke and oToOpakeHHs M PeJAKTHPORAHHA JAHHBIX HCOOJBIVIOTCS
anemertsl TDBEdit, Oxp npegerasisior codoil Moau@HUHPOBAHHEE KOMIID-
HenTl TEdit. CeAse ¢ HCTOMHHEOM JaHHBIX OCYIIECTBIAETCA ¢ NOMOLIBIO
ceoficTea DataSource, Tlome, © KOTOPHIM CBSILIBAETCH JIaHHENT KOMITOHEHT,
yEasblEacTeA B choiicrse DataField.

Komnonent TDBMemo npencraenaer coboil MHOrOCTPOYHELI peaakTop.
Gﬁb'l'-'llrﬂ CEAZLIBACTCH © MEMO=IMOJTAMEH. C Erd MOMOUILKY TaCcTO COXPAHART
QELLLHPHMI‘: TCECTOBRIC MACCHBEL B COOTBECTUTEYHMLAX [I0JIAX.

Kommonenr DBComboBox npencrapnger coboil cnucok, CBAIHBAEMEI ¢
GHPBJ'I;EJTE]IE[I:IH TMOITen ]Iﬂﬁ[}pﬂ JAHHEIX. FnagcHns cnucKa XPAHATCH B CROHCT-
Be [tems. 3Hauen A B CIHCOK MO®KHO J00ABNATE, YIATATE H3 HETO, COXPAHATE
H 3arpy#arh ¢ noMolsio Metonoe Delete, Insert, LoadFromFile n SaveToFile.

ﬂapamc'rp II'IdUX YEAIBIBACT Hd ITO3ZHLIMKY CTPOKH B CIINCKC, d lapaMeTp
FileName comeps#HT nonHelid nyTe ¥ Gaiimy, oTKYIa 3arpysaniick 3HAMeHHA
cimcka, JaHHBI KOMIIOHEHT YI00HO HCIOILI0OBRATE IPH OPIaHH3ALNHE 1101630~
BATCIIRCEHX E:IUEHFUﬁ.

Komuonenr TDBImage npeanazaaded i otobpasenns rpadudeckoi
winopManme, xpamanieiics B ceazannod ¢ M BLOB-nmone (binary large
object). Ceaswpacres 3101 obBeKT © HADOPOM JAHHBIX HCPE3 TC #E CBOHCTEA,
q9T0 W OCTalblble KOMIOHENTH oToOpamenda danuer. Miobpamenne, momy-
qaeMoe Wi Habopa JaHHEX, XpaunTed B croficTre Picture,

Kovnonent TDBRichEdit npencragnser cofoii MuorocTporHenil petak-
TOP ¢ BOIMOMHOCTEI OTODpa#aTs GopMaTHpOBaHHEIH TekcT, [laHHBIH KoMITO-
HEHT HACANBHO MOIXOAAT IR IlTElﬁpEKBIIHS[ PASITHYHLIX I'[[!Hh‘l!i!"-lﬂi[}'liri HITH
XPAHEHHA OTYETOB.

Komnonent TDBChart cny#dT 408 nocTpoeHHs rpadHEOE HA OCHOBE
JAHHEX, IIMJIVHACMBIN HI I[Hﬁi‘.lpﬂ JAHHLIX. HE]E}I',.'I,-H IIPH MOMOLIH BCCTO HE-
CKOMBKHX WIETYKOB MBILUBK MOMHO [O0AY4ATE OYCHE KPacHBbe O0BLEMHELE,
I'pﬂ{b'llKH. OTPARANIHE PATITHYHEIE 3JABHNCHMOCTH,

)I.IJJ.H TOr '-I'['L'lﬁhl NOCTPOHTE I]JHF.IJHK. HAA0 BRIUIOITHHTE KOMaHIY KOHTCRCT-
nore meme Edit Chart, B pesynerate OyjaeT akTHBHPOBAHO JHAIOTOROE OKHO
Editing DBChart, nokaszapnoe na puc. 3.6. Jlna cosganus nosoil cepun Jamisix
Heobxogumo Hamare kHonky Add. B pesyasrare Gyaer aKTHBHPOBAHO CHCIYHO-
mee quanorosoe okHo TeeChart Gallery, B koTopom Momzo Oyaer peidpars THI
rpatmea. Tepeiiaa na raamcy Series, MOKHO DOTYMHTE JOCTYN K HACTPOIKAM
aannoroe rpadmra. Ha sroll crpannie pacnonosens sinaaen Format, General,
Mark u Data Source. Ha prnanke Format MomHO 3a14TE PARIHYHEE NAPAMETPRI
lﬁ'mﬁpﬂ'}ﬁﬁ.‘.ll}']ﬂ ]'].‘.Iﬂll.}]}'!E{H. BI{.'IH,.‘[]{E Greneral nozsonser FMATE HECKOIILEG CBOICTR
obmero xapaktepa. Ha prnagre Mark ModkHO ONpenennTe pesiM NOAMHCH rpa-
C]','IHKEI JIerenily, pasMemneHHe NOACHENHH K HEMY W JIPDVIHE IIAPAMETPHEI. RKJ1.H,J1—
ka Data Sﬂlll'ﬂﬂ._ NOEA3HHHAN HA pHC. 36, NO3BONACT 3404Th HCTOMHHE JaHHBIX H
OUPEIEIHTE [OJIA, 10 KOTOPBIM OYIET CTPOHTECA Tpaditk,
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Pue. 3.6, Beidop snerosHmKa IaHHbIX

Ha PACKPEIBAKOILCTOCH COHCKAD MOGHO EI:.IﬁpIITb THII HECTOYHHEA TaHHBIX
cTpoamerocs rpaduka. B manmoM npuMepe CTORT OCTANORHTRCHE Ha 3MaTeliH
Dataset, Jamee w3 cnucka Datasel mywno BRIOPaTE KOHKPETHRE Habop an-
nerx, B crmcke Labels meofxommmo mpbpats mome, 3navenig KoToporo OvayT
MOANMHCLIBATECA MO 3HavcHuAME rpatmica, Tlone, Ha OCHOBRANMN KOTOPOTD Hy-
JeT nocTpoen rpahik, rrbupaeTca B cnicke Ple #3 QocTYIHEX moei.

3.2, TEXHOUTOTHH JTOCTYTIA K JIAHHBIM

Texnonornell gocTyna K JaHHBIM Ha3blBAeTCA cHeTeMa HHTepeiicos,
ofecnedHBAKOLLAA B3AUMOACHCTEHE ME® Dy NPHIoHeHHeM 1 Da3oil JaHHbX. Bo
MHOPHY CHCTEMaX YOpapleHHa GazaMH QaHHBIX HMewoTed DUOIHOTERN, conep-
wawpe  uHTepheiicel  npuknagHoro  noporpammupoeadus  (application
programming interface — API), npencrasnaonme coboil PyHKIEH, ¢ TOMOLIEID
KOTOPBIX MO0 BEITIOMHATE ¢ AAHHEIMH Te HIH HibIe TeHcTBEHA.

Hns roro yTobsl Hanbomee NOIHO HCIIONBI0BATE BOIMOKHOCTH TOID HIIH
HHOTO CepBepa 0a3 JaHHBIX, HeoOXOoIHMO padoTaTe © HHM HAOPAMYIO, depes
APL Oanako 3T0 03HAYAST MOJHYKY 3ABHCHMOCTH NPHIMHEHHA OT TOTG HIH
HHOTO CepBepa H CIOMHOCTE NMEpeXola Ha IpyTyio MIaThopMy, Tak Kak Ovier
HeoOX0IUMO NepeNnHchIBaTh 0ONBLIoE KONHYeCTBO Koda [8].

ITOT RONPOC NPHIBAHE! PEIINTE PA3THYHEIE TEXHONOMHH I0CTYOA K JaH-
HEIM, OHi ABNS0TCA npociodkoil Mexay APl koHKpeTHoTO cepeepa H npUIo-
KEHHEM NIOIEIOBATEIIA, NPelOCTARIAH HPOrpaMMHCTY ]I]:]Dl:mﬁ }TI[T-!{hHII,T-TpD-
'IIa.TII'I!I:IfT MEXAHMEM DaﬁﬂT‘H T JIAHHEIMH, Ha CE]"DJIIIHIIIHHﬁ JIEHE CYINECTEYET
MHGKECTREO TEXHOIOTHA JocTyna K jgannkiM, takux kak BDE, OLE, ODBC,
ADQO, v a0 cux nop paspadaTeBAOTCE HOBRRIE, Donee HaaSwuke, yaobine B
pabore u Homce DRICTROICHCTRVIONIHE TEXHOMDTHH,
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3.2.1. TEXHOQJIOTHA BDE

Dupma Borland paspaborana coberBeHHY K TEXHOMOIHID J0CTYIE K JaH-
Heim SQL Links, umermyo BosMosHocTs B3auMoeiicreosats ¢ ODBC vwepes
cleunaisaee «nHreppeiics-moctey. Texnonorus BDE aenserca naGopom
AMHAMMMECKHX OHONMOTCK, KOTOPBIE NPeIoCTaswT uatepdeiics, nosso-
NAI0NIHE MepelakaTh ANpockl HA MOAYMeHHe HIH MOTHQHKAINIO JaHHEX 13
NPHIOKEHHS B HYKHYIO Da3y JaHHEIX M TONVYATE pesyisTaT oDpadoTKH.
B npouecce padorel GUBIMOTERH HCMOILIVIOT BCOOMOTATEIbHBE (ailibl #361-
KOBOH IOL0ep#KE M HHQOPMALHIG 0 HACTPOHKAY cpensl.

Creayer otmeTHTe, 4To Borland nepecrana pazeneate Texuonoruo BDE
¢ 2002 r. PaspalaTsiBaTh NpOeKTEL C 3TOI TeXHOMOrHell BOIMOKHO, HO He pe-
KOMEHAYETCA.

3.2.2. CTAHJAPT ODBC

ODBC — »7o crapaapt, onucHMBaionmi cuetemy naTepifeiicos, ¢ nomo-
HIEEY KOTOPLIX MPHELLIHLIE TPOTPAMMEL MOIYT ODPAATLCH K Da38M JIaHHBIX H
o0pabaTeBaTE UX HezasHouMeM o7 CYE]] cnocobom. ODBC npenoctasnaer
uirrepdreiict 108 OCTYIIR K peisignonisng BazamM JaniLy ¥ 0asaM JaHHLIX ¢
rafnuunoil oprammsanmedl. Hupokoe pacnpocTpaHeHHe CTAHOAPT [OIY4HI
Gaarogapa noepsre Maitkpocodr,

Ha pucyare 3.7 exemariudo uzobpaseHa apxurestypa ODBC.

Kak BHaHO M3 pHCYHEA, NpHIoseHse oDpalaeTes k gncneriepy apaiise-
POB, A AHCHCTUC) B CBOK 0Mepeis 00pallacTes K HCTOMHHKY JAHHBIX M IPOH3-
BOAMT ¢ HHMH kakue-nubo gefcrens. Herounnk nanumx — 1o 0a2a JaHHBIX,
LPHIOKEHHE, ONEPALMOHHLL CHCTEMA HIH JAMe HOKas annaparas wiardop-
sa. [pHimsenne HHHUHHPYET 3anPOochl HA YCTAHOBIEHHE COSNHMHENHA ¢ HC-
TOUHHKOM JAHHEIX Ha BRIMOMHERHe KakWxX-THOO AelicTeHil ¢ Gasoil Tainbiy.

-

.,

d [Mpunosenne
"

uciersep
v Npaiecpos
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" Hpaiigep : C¥RE]L
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Pue. 3.7 Apxwrexrypa ODBC
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Cragnapr ODBC npenoctapnger paipadoTyHky Habop pHTepdeicor 108 Bhkl-
[IMNIHEHHA KOELODD W3 OTHX 3AlpoCcOoBR H PETNAaMCHTHPYCET CTAHOAPTHERIC KOObI
DIMHO0K, KOTOPEE OVIVT BOIRPANIENE] MPHIOKEHHIO B CAVIAE NeVIaTHoro
BRITIOITHENHA 3MPOca,

Hucneruep gpaiigepon (driver manager) ciyvauT CRAIVIONHM IBSHOM
MERTY NpHIoKeHnaMH | apaiisepamy CYEIT. Koraa npunomenne HHHIARPY-
€T CcoeauHeHie ¢ Dazol manurx, aucneruep onpencager Tvn CYERI » sarpy-
WAET COOTRETCTEYIOMINA JPaiBEep B MaMATE (WM HCMTONLIVET PAHEE 3arpymen-
HEHL ). Jncneruep apafsepor obpadaTRIBACT 3ANPOCE HA HHEITHANHZALHK CO-
EJIHHEHNA H KOHTPOIHPYET hopMaT 3anpocol M NOPAIOK MX HOCTYIUICHHA OT
npuackennd, Jlncnervep apaiirepa apageres vacTeio Windows.

Hpaiisep (driver) o0padatiiBacT 3anmpoctl, NOCTYIAKIHG 0T HPHIOKE-
HuH, npeobpasyer ux B Habop koMada APL CYBI u, raxum obpasoM, npows-
BOJIMT Kakue-1nbo gedcrens ¢ Dasodi tannux. Jpadsep oTseqacTt 3a 1o, uTodnl
cragaprHeie Komanas ODBC  punonuanuce  koppektHo. B HekoTopeix
COYMANX MCTOUHHE [AHHBIX HC [HOLICPMHBACT HCKOTOPRIC (PYHKLHH, TAKMM
00pA3oM, HX NPHXOAHTCH BRIIONHATE Opailsepy. Ecin neTouHuE  mmect
HoNHYE noagepsry SOQL, to apaileep Bcero nnms nepegadr zanpoc Ha obpa-
Gorky 1 nonyuact pesyibrarel. Ha apaiisepe Tawse nesut (yHKUM npuseie-
HHA KOA0B OWHO0K, DOCTYIAOWMY OT HCTOYMHMKA, K CTAHJAPTHRIM, OIPCIc-
nénneM B ODBC.

OnpenenawoT Qea THOA JpaiiBepok — 0OHOYPOBHEREE H MHOTOYPOBHEREIE.
OnnoypoeHesrsle obpadateiearot Beizoeel ODBC w oneparopet SQL. Muoro-
ypoeHeRwle 0DpabaTeigaroT Toneko BpzoBsl ODBC, octaenas CYB ocymect-
BNATE 00padoTky SQL-zanpocoe.

Ypoeeuw cooteercTBHA ODBC (ODBC conformance level) onnceipact
TO, KAKHE BOIMOKHOCTH M (pyHKUHH JocTyOHBL Yepes APL (uHrepdeiic npu-
EJaIHBX nporpass) apaiieepa. APL npaiieepa cogepsut Habop dyvHrLmi, Ko-
TOPBIE MOWET BRIZBIBATE NPHIOHKEHHE JLIH Gﬁ]:la[][ﬂllﬂl K HEI'J'EpEtIEHCEI.M HCTOM-
HAEa Tanae, Pazmm=aroT neckonsko vpoeoel cooTeeTcTEHA ODBC, obecme-
YHBAKIIHY PATHEIE HAGOPH! BOIMOEHOCTE:

o basoprii yposes (Core APT);

o Ilepestii ypoeess (Level 1 APD);

o Bropoii yposenk (Level 2 API).

Ecnn kaxoii-nudo apaieep He NOLNEp#HBACT TPEOYEMBIH MPHIOKSHHIO
YPORCHE, TO NPOIrPaMMHCT MOACT PCAIHIOEATE HYAEKHEBIC 'l'l'J}'HKL[HH CaMOCTOA-
TCIEHO, oﬁpaﬁa'rbmaa JAHHEIE, ITOIVHACMBIC H3 HCTOYHHER COOTECTCTEYHMIHM
obpazom. Ypoenw cooreercTens SQL onpenensior, kakue SOL-oneparopst,
BRIPAHKEHHA W THITHL JIAHHETX JIOCTYITHE Jpaiisepy va gandosM ypoene. Cran-
JIAPTOM OTIPEIENENR TPH VPORHS cooTReTcTERA SOQL;

o Mumpmansusi conTakene (Minimum SQLL granumar):

+ (CREATE TABLE, DROP TABLE;
s onepatop SELECT (63 BaomeHRBIX DOI3NpoOCoR);
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o [NSERT, UPDATE, DELETE;
®  [POCTEIC BRIPIKCHHA {CPaBHEHUA, ApHfMETHUCCKHE ONepaLim);
o THObl Jadueix CHAR, VARCHAR, LONGCHAR.
o basonwnit cunrakcne (Core SOQL grammiar):
*  MHHHMAILHBI CHHTAKCHC]
= ALTER TABLE, TREATE INDEX, DROP INDEX;
« CREATE VIEW, DROP VIEW;
= GRANT, REVOKE;
®  noaHBI cHHTakcHe onepatopa SELECT,
e porpoennkie gyurimne SUM, COUNT, MAX, MIN, AVG.
o Pacmmpennsii cuptakcne (Extended SQL grammar):
Da30BbI CHHTAKCH,
UPDATE u DELETE ¢ nenons3opadieM NOSHUHH KYPCOpa;
ckanapHeie Pyurund SUBSTRING u ABS;
NEPCMEHNEBIC JIATLL, BPCMEHH H BPCMEHHAH MOTEA
nakeTHas odpadoTka onepatopos SQL;
*  XPAHHMBIE MPOLELYPEL

ITpunozeHne MOWET BRIIBATE APAHBED B ONPEISIHTE, KAKOH YPOBEHL CO-
orsercrena SOL oH nojgepsusact.

Hpaiigeper ODBC MoOryT  NMOLIEPEHBATE  MHOTOMOTOYHOCTE
{multithreaded driver), T.e, ¢ oauum apaiisepom MOryT oJHoRpemenno pabo-
TATh HECKOJBKD llpH:IlJIE{CHHI:i B CHHXPOHHOM PCOAHMC, BHOCH KaKHe-TTHDO 13-
MEHEHHA B HCTOMHHK JaHHEIX. B cnydae ecnu apaiipep He ABIACTCA MHOIOOO-
TOYHBIM, OH PA0OTACT TONBKO B BCHHXPOHHOM PEHHME,

OupeleieHe HMEH HCTOMHHKOE IAHHLIX

Jia Toro urobkl CASNATE MCTOUHNE JEHHBIX JOCTYIHEIM JUIS IPHIOHE-
HHA., HeodX0oIoHMO YEA3ATE COOTBCTCTEYHOMLHC HMOHA HCTOYHHKOR JAHHBIX
DSN (Data Scource Name)., CylIecTByeT TPH THIA HOILIORATENRCKHY HCTOU-
HHKOB JIAHHEIX

o User DSN (none3oeatenecknii). [punosenne Oyaet paboTaTe TOMBKO
B TOM CO¥4Haeg, ¢ClH B CHCTEME 3apETHCTPHPOBAH (B IaHHBIA MOMEHT] HMEHHOD
TOT MOIEIOBATCE, KOTOPBIH HACTPORIT JAHHEH HCTOWHHIE;

o System DSN (cucremsstii). Jpaiisep 51000 THIIA BHOCH BCCM IPHIO-
HEHHAM, pﬂﬁO'TElTDIII.HM Ha JaNHOH ManTHie;

o File DSN (thafnossii). Jpaisep noaofuore THia Momer OsIThE Cllenan
ODLUHM pecypeoM (COBMECTHOC IIOJIB30BAHNE) A BCCX NOB30BATENCH, ¥ KO-
TOPBIX YCTAHOBICH Takoii e OpaHBep M ¥ KOTOPBIX €CTh COOTBCTCTRYROLUNG
npaga 10CTYI.

Hira toro 9To0e CO3IATE NCTOUHEE JAHHBIX, CHAYAML HYHHO SA0YCTHTE
yriomTy ODBC Data Source Administrator DpH NoMOIIH KOManIE MEHR
Administrative Tools » Data Sources (puc, 3.8).
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Pue. 3.8, Okao ODBC Data Source Administrator

Jlna npeMepa MOXKHO cO30aTh coglHeHne ¢ (aiinom B dopmare Access.
Hy#no Hamare kHonky Add, » pesyasTate Hero OyIeT akTHEMPOBAHO AHANO-
roB0e OKHO, I0Ka3aHHOE Ha puc, 3.9, B néM nwano peidpats apaiieep Driver do
Microsoft Access (*.mdh).

Brfiop moareepsmaeTes wakarneM knomkn oToso, Byner akTHeHpoRa-
HO THATOTOBOE OKHO, B KOTOPOM HY/EHO 314ThE HMA HCTOUHHKA, BRECTH NYTE K
@32 H HACTPOHTRE HEKOTOPRIE NTAPAMETPE], KAK Nokazano ua puc, 3,10,

Tenepr HeoOXOANMO VEA3ATE HCOOILRIVEMYRD Dasy JAannwx. Jlna sToro
HY#KHO HamkaTh knonky Sclect. Byaer otodpaweno okno Seclect Database, B ko-
TOPOM YEA3RIBAETCA TTYTEH K Daie dannex. C noMoumein knonks Create MOmHD
cosaark coberrennyi Gasy. Knonka Repair nosgonger BOCCTAHOBHTE NOBPEK-
aéunei aiia, Jdoa toro utode oumeTHTE Qain oT «Mycopas, HCIoIB3YeTCa
knonka Compact.

BedSarmite SpAMRED. ANA KETOPOD SRARSTES ICTOWK

*

[tz Direct Opaniccess

Dever da Microsoft par anguives tedo ba: *cav)
Drver do Microsoft Acoess [ mdb)

[Deswer do Microsolt dEsse [ dbf)

Drver do Microsoft Encel(™ ds)

Dewver do Microsoft Parades: ("db

Dever pars o Microsolt Vieual FoxPro

downve GTI VS SFOL Server

Jowre ODBC W3
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Puc. 3.9, Okno co3Ianma HOBOTO HCTOMHAKA TAHHLIX
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Puc. 3.10. Hacrpoiika nerosnnKa JTAHHRX

B nose Page Timeout 3a1aérca HUTERRAI BPEMEHH, B TEYEHHE KOTOPOIO
HEHCLOIBIYEMAN CIPAHHLA JaHHBIX Byaer cogepaarsca & Ovdepe. B cooiictae
Buffer Size yraspipaerca pasmep dvidepa, menonkaya KoTopelil, apaiisep nepe-
AaéT JanHnie OT NPHIGKEHHA Ha Auck H obpatao. Pasmep Gyviepa nomsen
OwiTE Kpaten 256, B oxne Set Advanced Options MosHo JOMOIHHTENBEHO Ha-
CTPOHTE COEIHHEHHE, 38JATh JOTHH H NApoJk, KOTOPEE OYI1yT NepeaaBaThca B
DAty 00 YMOJUAHHKY, H HHEIE CTIeUHHYHEE HACTPOHKN,

I'pynna opraHos ynpasneHna Drivers NO3BOIAET NONYHHTE HHGOpMaLHo
of yeranoeneHasx ODBC-apaiipepax, B oToM pajnene MOmKHO NOIY4HTE HH-
thopManu 0 Bepene ApaiiBepd, HO HEIL3E MEMEHHTE ero HacTpoiiku, Paznen
Tracing MCnoAb3VeTCs MIA HACTPOIKM DAPAMETPOR OTCICHHBAHHA BLI3OBOR
dvnknuit ODBC-apaiinepos, Menemkep apaiirepa MOMET OTCIHEKHRATE HE-
CKOBKD COUIHHEHME HIH TONbKG OAHO. Jns YCTAHOBKH CHCHKEHHS 30 KOH-
KPETHBIM JApaiBepoM ero Hajlo Bebpars B auanoropom okne Select DLL.

Brnagka Connection Pooling nenonssyerca ans Toro, 9rodbl yKasaTh,
MoseT WiIH HeT gpaiieep ODBC noeTopHo cozlaBaTh MeTKH COSIHHEHHA ATA
CopBCpa Oazel gaHHe, Korga cocdnHeHHe © HCTOYHHEOM JaHHBIX OCRODOIMT-
Cil, MEHEHCP JIPAHECPOR NMOMECTHT Mo B UYJ H3 ONpeiedSHHbIl neproj.
Koraa MNOCTYIHT Zalpoc Ha COCOAHHCHHS © HCTOMHHEOM JaHHBIX, MOHCHCP
ﬂnuﬂncpos HA3HAYHT €ro H3 O¥Ida, HC 3aTPadHBAd PCCyYypCoB Ha CO3AaHHC,
Taxuy obdpazom, DAL NPOHIBEOANTCILHOCTE BospacTér. s veasanns weol-
XOIHMOCTH TOMCIICHEA .ﬂpEI.leEpﬂ B ¥l YCTAHOBHTC 3HAMCHHC CBOMCTRA
Connection Pooling ™ PerfMon e True,
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323 TEXHONOIMA OLE DB

OLE DB npencrasnser coboil HuskoyposHessli uatepieiic, obecnean-
BARMUME J0CTYI K PAIHUHEIM HCTOUHHEAM JAHHBIX — PEISUHOHHEIM 1 HE pe-
NSHOHHEIM, COOSPEAINM TEKCT, rpafiueckne H reorpafinieckie JaHHEE,
K fainaM aIerRTpoluoi IoMTE, CoJepmuMomy haillonkix cHeTeEM W coRjlaBae-
MEIM II0JIEOEATENAMHE OH3Hec-00RekTaM. OLE DB onpencnser nabop MHTCp-
ipeficor KomMmoHeHTHOH obbekTHON Monenn {Component model object, COM),
BEIIOHMAOIIHY B CehA CJ[}"H'EI-'I:[ PAZTHYHBIX CHCTEM YTIPABICHHA OazanMH IaHHBIX
ana ofecmeycHHA YHHBCPCANBHOMD LOCTYVIA K JAaHHBIM. C noMOLEW STHX MH-
Tepheiicor MPOTPAMMHCTEL MOTYT CO3/IABATE JIOTIONMHHTENBHEIE CeprRHCE (a3
JAHHBD.

OLE-obbektel asmawred COM-ofbekraM B NOJICPHUBAIOT BCC Tpe-
Byemeie aaa Takax obwexTos uutepdieiice. [o eymn, OLE DB pasBusact seio
COROKYNHOCTE BoaMosmHocTed W divnknmil CYE]] wa otnensnse fparMenTs
COM-obRerTr, REMOIEAIONIHE onpenenénnre dyawimn, Hexotopre obnex-
THl OTBEUAINT 34 BHINOIHCHWE IANpocoR, JPYrHEe — 3a 0DHORICHHE JaHHBIX
H 1. D710 ceoiicreo OLE DB nosponaer npec/ioners orpoMHbid HELOCTATOR
ODBC. Yrobw apaiipep ODBC cunTanca 3akoH4YeHHBIM, OPOHIBOIHTENE 10J-
#eH obecnevdTs B HéEM BRIZOB BeeX HHTepdeiicos, npenocrasnsemerx CYEIL
B cnysmae OLE DB nponszsonuTens MOMeT BEIMYCTHTH ApaiiBep ¢ 9acTHMHO
PEAIH30BAHHON (WHKUMOHAIEHOCTRIY, 4 No3ke J004BIATE B HETO HOBBIG MH-
Tepeiice.

Ocnoenee konetpysnun OLE DB

Ha Bepxnenm yporne alCTpakinyn MOMKHO BRIZIENTHTE TPH MIABHEIX KOMITO-
HCHTA.

o NOTpebHTeIH,

o TpoRANAEPE JAHHEIX,

©  NpOoRAACPE CCPRHCOR,

IIwdoe npuackenne, wenonezyiomee wHTeppeiices OLE DB, aensetca
notpedurened. B pons nortpeduTens MOryT BRCTYIATE NPHKEIAIHAS DPOIPaM-
Mi Oasbl JAHHBIX, CPEACTEO paspaloTkH, CpeicTBo CO3MaHHA OTIETOB MK e
ofberTHad Mojgens ActiveX Data Object (ADO),

[Mpoeaiinep aannex (Data provider) npencragnser coboil ofRexT, «BIa-
NI JIANHEIMH, T.8, CBA3AHHEIMH ¢ HHM, O HaX0JHTCR Mesiy noTpedure-
JIEM H MaccHeoM JadHex. B OLE DB Bee npoeaiiaeps npeicTapnaioT JaHHLIE B
BHE BHPTYANBHEX Tadaum, [Tposaiinep BHNOAHAST HECKONBKD 3a,1aM:

o [IpHHATHE 3a0pocoR HA JOCTYI K JAHHBIM, NOCTYNAIIHX OT MOTpe-
GuTena.

o Brinounenne BIOOPKH W 0DHOBIEHNA JAHHEIX,

o llepenasa pesyibratos DoTpeln e (JAHHBIE HIH KOLBl OLIHGOK),

[Mposaitaep cepsicos (Service provider) peainsyeT paciiMpeHibIe BO3-
MOMHOCTH, KOTOPBIC HE N0JICH#HBAITCH 00BMHBME NPOBAiACpaMi JaHHBIX,
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[ HotpeduTens OLE DB ]

‘ Mposaiinep cepeepos ‘ [Tposaiinep nanaLx

Maccus
JIAHHELX

Puc. 3.11. Kommowentt OLE DB

W CaM HE «BNAJIEeT JaHHEIMH, ST TpoBaiiep, K npHMepy, obecedHBasT cop-
THPOBKY, (PUARTPALHID, YNPABICHAEC TpapsasumaMe, obpaborky SQL-sanpocos
" T, Hpﬂﬂﬂﬁ}'{ep CEPBHCOR MOWKET piiﬁIJTE.TI: C MAaCCHBAMH JAHARX HAMPAMYE
ano qepes nposaidaep tanuex. Ha pueynxe 3,11 npeacragnena cxema, oTpa-
FEAHIIEA CYThH CKASAHHOMD,

Kax BHAHO H3 PHCYHEA, ]'.Iﬂ-'l'[]'EGHTC.'If:- MOGKET MOTYUaThE TaHHBEC KaK HEro-
CPLJACTECHHO OT II].'!HEB.ﬁ,‘I_IC].‘JH. JAHHBIX, TAK W HCIHOILSYH E:I}-‘Hﬁhl, KOTOPBIC
NpeJocTaBIsNeT |[puu:1i’{m:p CEPBHCOB.

Anpo odsexried mojgenm OLE DB cocTaplmoT 4eTRpe 00LEKT:

o DataSource;

o Session;

o Command:

o Rowsel

Kak BuaHo H3 pucydsa, o0bexr DataSource, sblizsas  uuTepdeiic
IDBCreateSession, co3aaét Hosyw cecouir. B cBow ouepens ofnext Session
prisbiaet nirepeic IDBCreateCommand w cospagr ofbext Command, co-
Aepaaninii onpeaenénnyie komanay. Janee obsexT Command BBIZBIBAET HH-
repipeiic ICommand 1 coznaér obbext Rowsel, KOTOpHIL cOMepAHT MOTYHEH-
HBIE Pe3VIBTATEL

Obwext DataSource Henonwsyerca noTpedureney naHuwix OLE DB nna
CBAIM ¢ IpoBailiepoM JaHHBIX. JTOT 00beKT MOKeT OBITh CO3AH PatIHYHEIME
cnocobdaMu: nopo#aéH o1 odbekta Enumerator B cBA3aH ¢ MOHHEEPOM (00BEKT
onepaunoHHoi cuctemsl Windows npenctasnaer coboii HMEHOBAHHYH 00-
MACTE MAMATH, KOTPOYIO MOTYT pa3lenaTk HECKONEKS Mpoteccor) daiina uin ¢
MOHHKEPOM HCTOUHHKA JauneiX, Takme obberT MoeT DuTh CO3AAH ¢ TIOMO-
ek BezeBa COM-dynkim CoCreatelnstance. Kamawnt nposaiinep OLE DB
NpHCEaHBaeT CBOH cOOCTBCHHBIH WICHTHDHKATOP Kiacca oOBCKTY, ARMAMIE-
MYCA HCTOMHHEOM daHHbix, OfsexT DataSource copepsnTt HHpopMaii o na-
paMeTpax COSTMHEHHA, BKINYAA HMA NMONBIOBATENd W napons. OcHOBHAR 3a-
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Ja4a 00LEKTA — NPEAOCTARHTE HHPOPMALHKD HI MAcCHEA JaHHBX. OH 110-
JEePAMBACT HECKOMBKO HHTCpeHcoR, HeoDXOOHMBIX M4 BIANMOACHCTEHA ©
SOL-ceprepom:

o Marepedic IDBInitialize muMHanMInpyeT W VCTAHARTHBAST CPEIY
JIEHHETX W 0e300acHOCTH (AVTENTHHMKAIIHA B IpYIHE HeicTERA).

o Wwrepiheiic IDBCreateSession cosmaér odnexT Session,

o Hwrepiheiic IDBPropertics No3poaseT nooyuars HHHOPMamo o Boi-
MOGKHOCTAY  MPOBAHAEPE W NPOWIBOANTE  HWHHIHATHIAIHD  He00X0THMEX
CROICTR.

OOLEKT Sess100 COASPRNT JAHHEE TPAHZAKIHA 1 redHepupyer Habop
CTPOK H3 HCTOYHHES JAHHEIX, 4 TAKKE KOMAHIE JUTH 3aIpOocoB K HCTOUHHEY H
ManMnyauposanus uM, Ecom nposaiijiep NojUIepEHBACT KOMAHL, 0DLEKT
Session BrlcTynact B ponn gabdpukun kinaccos odeekra Command. Odserr
Ses510N TOWE NOIEPAHEACT HECKOILED HHTePeHCOR:

o Wareppeiic [10penRowsel nosgonser oTEpeBats Habop crpok 13 Tad-
JIMLBL, HHACKCA MUK JHAIPAMMEL

o Wareppeiic 1GetDataSource sozepamaet odeext DataSource uz 0db-
ekra Session.

o Warepdeiic IDBCreateCommand cozgaér obsexr Command.

Odsckr Command coysut aum o0paloTEn KOMAHI, KOTOPEIC NPCICTaB-
AA0T coboil CTpoKH, NepelabaeMble OT MOTpedHTENA K Nposaiinepy I8 He-
nonHeHnd. B OoABIIHHCTEE CIYHACE Takad KOMAHOD BETHSACT B celn
SQL-onepatop SELECT, Ho moseT cofepsaTe M ApyTHe onepatopel. OIHH
ceaHe (00BeKT Session) MOMET COOSpPHMATE HECKONBKO CBAZAHHBIX C HHM KO-
MAaHII. PEE}'JT]:T&TDM BBIMOMHCHHA KOMAHIbI ABNACTCA HOBBI 00BekT Rowset,

O6rext Command nognepsueacT ceoil Habop HHTepheiicor:

o Huarepdeiic [Command nenons3yeTca And BENOIHEHHA 3a0pOCOBE HIH
KOMaHL

o Wurepdeiic 1CommandText wenons3verca id onpeienenis TEKCTa
anpoca.

o Hurepdeiic [CommandProperties onpenenser Tpedyemble cBOHCTEA
HadOPa CTPOK, BOIBPALIAEMOTO 110 KOMAHIE,

o Huarepdeiic [CommandWithParameters no3ponaeT BREINONHATEL 3aIpo-
Chkl C NApAMCTPAMH.

O&wert Rowset nosponder npopaiinepasM NaHHEX NPEACTABIATE JaHHEIC
H3 HCTOMHHUEOR B TadaHuHoM QopMare, IToT 00BeKT MPEICTARIACTCA KAK He-
EOTOPOC MHOGKCCTRO CTPOK, B KA IoH H3 KOTOPEIX COOCPMHTCA OJHH H/IH HE-
ckoanko cronfios, Hanbonee wacro wenoisivemele wotepdeics obhekta
Rowset nepeunciensl HHHEE:

o Hwarepeiic ITRowset mosponger 00LEKTY CRAMHPORATL AUeiKH.

o Hurepheiic [Accessor npHCBaNBEAET CTOIOIE HADOPAM CTPOK,

o HWwrepiheiic [Columnsinfo nozsonger noayvuars wropMannio o
cTondiax Habopa cTpok.
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o Harepideiic IRowsetlnfo orpedaer 3a noavuenue wmdopmanun o
cBolicTEaX Halopa CTpoK.

o Muarepideiic rowsetlndex tpedyvercs Ui HEACKCHPOBAHHEY Halopos
CTPOK. HC'I]EI-JI!—-E},I'ETCH I,'.hjl-"if]l.'II:'IJIFI'.\.-'IIv'l1 paﬁo'mmltmmu € HHAEKCAMHA.,

o Hurepdeiic IConvertType npoH3poIuT OpOBEPKY HA BOIMOMHOCTE
npeobpasoBaHdd croloua Habopa CTPOK OAHOD THIA K APYIOMY.

B cocrar OLE DB sxoast v apyrie ofBeKTEL, TOMHMO PACCMOTPEHHBIX
Beime. Odrext Enumerator HCMONBIYETCA 14 Nepeunciers JOCTYIHEX 00b-
EKTOBR HCTOWHHKOR JaHHBIX (npoeaiizepor OLE DB), a takse viazaHws apy-
'HX "CPE:'HCJTHTEJ.IEF{1 HMCHMIIHXCA B CHCTCMC.

Obwert Transaction NOLIepKHBAST TPAH3AKUHHE ¢ HCTOUHHKAMH JAHHBIX,
[ocne BrAOYMeHHA B pacnpedenéHHYI TPAH3AKIHI0 HeNoAb3yeTed HHTepdeiic
I Transaction JUIH Z3ABCPLICHHA HITH OTMCHE] TPANSaKIIHH,

[lomumMo KOJOR BOIBPATA H HHPOPMALMH O COCTOAHHH, YEa3RIBAMLLEH Ha
VCICLIHEG MK e UMEoLHil HeDnaronpHATHELL HCX0J BRZOB KAMIOTD METO-
aa OLE DB, nposaiifgepbl MOIYT HpeioCTABIATE PACIUHPCHHEYH HHEOPMALHKD
o0 omHOKe © noMouE obkekTa Error, PazpaboTunky cleyeT NenonLionaThk
[SupporiErrorinfo ana Toro, 9100mM YCraHOBHTE, MOKET JH AaHHBIA 00BEKT
posepaTHTe obbektel [SupportErrorlnfo w noayants uaTepdeiicnl, KoTopble
BOSBPALIANKT JTH OOBEKTEL

Cranaaprusie nposaijgeps OLE DB

Hekoropele npouzsogureny CYVE]] nocTagigior co cBOMME [IPOIVETAMH
apaiirepsl OLE DB ana aoctyna g Gasam ganuex. MaiikpocodT noctagnaer
cranaaprHeie npopaiineper OLE DB e nakere Microsoft Data Access
Components (MDAC).

Honroe spems Microsoft pexomengosana nenoiesosars OLE DB siamen
ODBC, no ¢ asoncom Microsoft SQL Server 2014 6ruo ofsapieHs, 410 npe-
EpalaeTed noadepska «poanoros OLE DB ana storo npoayvera M ocTagres
ToNbED noaaepsea ODBC.

324 TEXHOJIOTHS ADO

Texuonorua Microsoft ActiveX Data Objects (ADO) npeicrapiser co-
00l BRICOKOYPOBHCEYVHY 00BCKTHYI HageTpoiixy xag OLE DB, Hecsmorps Ha
o gyro OLE DB npenocrasnser nonakil nabop uerrepdefcon LA MaHRITYIIH-
POBAHAA  TAHHBIMH, DOIBLIHHE TRO paapat’rm'qmmn HE HY&HIAACTCH B HH3IKO-
YPOBHEBOM KOHTPOIE 34 HPOLCCCOM COCIHHEHHA ¢ JAHHBIMH M YIPABICHHA
UMK, KoTopeil npeaoctasnser OLE DB, B 1o we npema paspaboTarky wacTo
HCNOIB3IYHOT BRICOKOYPOBHCBBIC A3BIKH, KOTOPHIC HC MOLICPHKHBANKT YEAIATCIH
Ha (PYHELIHA W ApyTHe Mexaanzmel O+ ADO MoeT Hermons30BaTRCA 104 pa-
OoTE ¢ modrMe nporaiinepamu OLE DB, Cxema npusenena wa puac. 3.12.
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Puc. 312, Tocryn K aannsiy ¢ nomombsne ADC

B kauccrse MCTOMHHMKOB JaHHBIX MOIYT BBICTYIATh PasiHuHBIC XpaHH-
JEina HHGopManEs, HanpuMep tadanusl, (ailisl 0 Ga3bl JAHHBIX,

Ocnosel ADO

OobekTHAR Mojelk ADD cocTodT W3 ceMi ODBCKTOR, HEPAPXHA KOTODRIX
nokalaHa Ha puc, 3,13,

ObkekT Connection HHEancymHpyeT B cebe obbexkth OLE DB DataSource
H SESSiﬂT‘I. OTI COIepPEAT SMHHCTREHHY) CECCHID © HCTOYHHEOM JIAHHEIX.
Oowext Connection onpeienser cROHCTRE COSJHHEHHN, OIPEJIEIAET BOAMOW-
HOCTH JTOEATLHLEIX TpﬂFT:!ﬂ'HTIHﬁ. NpPeMOCTARIACT ]'I,EIT"I'DHJTTI'S{IH-EIITII-Tﬁ DETA‘,' KT
JH MOIOYHEHHA ]!I[llﬁﬂpME![HH oD omuDkax Error 1 YEQIATCIH T3 HCIOORI0RL-
HHA CXEM 3ANPOCOR,

Connection = Comimand
S .
‘ Propertics | . Errors ‘ Propertics ‘ ‘ Paramelers
‘ Recordser |

— .
Fields Parameters

I 2

PParametersn

Pue. 3,13, Odnexmnan moneas ADO



Obfwext Command sHEancyviIMpyer olHOMMEHHRH obwext OLE DB
Command. O0keKkT HenoaeIyerTes AI8 BHIIOIHEHHA KOMAHI ONpele/leHHs H
MATHIYASIHE Janmeve, Ecii B KavecTre WCTOURHEA TANARY BRICTVIAET pe-
aguponnas CVE]], obkexT MO®eT BRIMOTHHTE HexoTopsie SOQL-onepatoph.
Oorext Command mo3poaseT onpeisinTh NapaMeTprl B YCTAHOBRRTL NOPAI0K
BEIMOIHEHHA 3anpocor, Koanekuwa odkexTor Parameter npepoctarngser aoc-
TV K NapaMeTpas.

Obfmert Recordset mukancynupyer dwakmmonansnocts obkexta OLE DB
Rowset. Obpexr Recordset apngerces Texvinpy muTepdeiicom goctyna K Jamn-
HEIM, KOTOPEH MOMET OBITE NOAVUCH B Pe3yIeTarTe o0padOTEN 3anpoca miM
KAKHM=TTHOO pyrHM cnocoboM. OOLEKT NO3BOIEET KOHTPOIHPORATE HCIOML-
FYCMEI MeXanniM OI0KHPOBOK, THII HCIOJILIVEMOID KEVPCOpa, YHCIO0 CTPOK,
BOZEPALIAEMEIX B 0gHoM makere, 1.0, Ofsexr Recordsel npegoctasnser goc-
Tvn K kosmexinn oisexros Field, xoropeie conepsar metananaLie o cRoHCT-
Bax cTondUos HadOPa JAHHBIX, TAKHUX KaK WM, THIL, UIHHA 1 TOYHOCTE. Takme
coacpHared TekyiMe 3HaucHud rannceil. Obeserr Recordset Takse menoinssy-
eTCs 405 NepeMelLeHIA (10 HADOPY JaHHBIX 1 X MoqudiKamn.

Kascnpiil BelcokoypoeHeselil 00bekt ADD coqepsuT KOUUICKUHID 0DBCK-
rop Property. O0wvckr Property nozgonser ADO gudamusecky nyOiIMKoBaTs
BOAMOMHOCTH MH0Doro nposaijcpa gandex. Tak kag He Bee nposaidacpsl noa-
AEPAMBAIOT HEKOTOpEE (VHKIHH, 0MeHb BAKHONH ocoDeHHOCTRIO 00BeKTHOI
Mogenn ADO sRNAeTCA BOIMOEHOCTE NPpEIOCTABICHHA JHHAMHYCCKOrO Q0C-
TYTA K CHEHGHMHEIM (iVHKLIHAM.

KomnonenTts onbnnotesn VCL, npennaznadennsie ana paboter ¢ ADO,
CTPOATCA Ha Base pacCMOTPCHHBIX 0OBEKTOR.

Kommonent TADOConnection

Kommonent TADOConnection wukancynupyer odbert ADC Connection.
Janmerii KOMMOHenT TpeInatiagen A COeTAHENNHA ¢ XPAHITHIIAMA TaHHBIX,
C onamm komnoHerToM TADOConnection Mo®eT OBITE CBAIAHHO HECKONBKD
kommoHenToR TADOTable, TADOCuery,

CoeInHeHHe © XPaHHIHLIEM [IAHHBIX OTKPHIBAETCA W 3aKPBIBAETCA TIPH
nomonyd ceoiicTea Connected wan meroaa Open. Metony Open MoxHO nepe-
aate napaseTpel UserlD u Password, B KOTOPHIX XpaHATCA JOTHH H Oapodk.
FAKPEITE COCAHHEHHE MOHO, BR3BaE mMeToa Close,

Croiicrro ConnectOptions onpejaenser THI cogauHeHna. MoxHo cosna-
BATE CHHXPOHHOE H ACHHXPOHHOEC COS/IHHEHHA. 1'I|.:|| YMOUIHaAHHKY COSJHHEHHE
OTIpEIENAeTCA Kak cuuxponnoe, B Tom cmyvae, xorna ceprep padoTaeT o-
BOTBHO MEJITEHHG, HH'ﬁHDﬂETCH ACHHXPOHHOS COSTHHEHHE,

Crofictro Cursorlocation  onpeienser Nopagok  QyHKITHOHHPORAHNIA
Eypeopor. Ecnu ans ceodicTea 3aaats snadvenne clUseServer, to obpaboTtia
CTPOK Oy1eT NPOHEBOJIHTECE Ha cepRepe. KIHCHTCROS NPHIOKEHHE DYIeT no-
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AYYATE JIHIIE TMOTOBRRIC PEIVIIETATREL 3AIIPOCOR, Ecnu Mcnone3opaTk 3HAYCHHE
clUseClient, To npHIo#eHH0 NepecklIaeTcd Beck HADOP JaHHEIX, W Kypoop
OymeT oOpadaTHBaTECA Ha KaHenTe. OIHAKe HCTMOTRIORATE KITHEHTCKHIT Kyp-
COP T8 GONEITHE HADOPOR JARAEX HeRRTOIHO, CepRepHI KVPoOD ARTASTCH
yyTE GOJEE MENIEHTEIM 110 CPARHENHID ¢ KIHENTCKHM, HO CHHMAaeT oDAzan-
HOCTH no 00paboTke JaARIX © KIHEHTa W 3HAYHTENEHO CHIGKIET HArpyiky
Ha CCTh,

Croficteo IsolationLevel onpeaenser vpoRens WI0IAMHH TPaHIaKIMH,
JTOT YPORCHE ONPEASIAET, KAK TPAHIAKUHE BIAHMOACHCTEYIOT ¢ OPYTHMH CO-
CJIHHECHIAMH, OJIHOBPEMEHND 00pam@onmMica  Tabmne, n onpeaenser ob-
JACTE BHIAHMOCTH TPAHIAKIHH,

Croficreo KeepConnechion olpegeiser, MO®eT I JaHHOE TPHIDHEHHE
MAACAHBATE CBAIL C 0a30i MAHHEIX, SCIH HET OTEPEITRIX HHEHZII'JOB JAHHEIX.
Korpa ceoiicteo mmveeT zHadeHHe Trie, coedMHeHHe OVIeT YOepHHBATECA B
OTKPRITOM CcoCToRHEH. Jna coempmenni ¢ yaanénnenn CYE]] wnm ana mpn-
JNOMEHHH, KOTOPBIE HAcTO OTKPBIBAKT H 3AKPBIBAKYT HADOpBI JaHHBIX, VCTa-
HOBKA SHAMEHHA CRONCTEA B TTue 3HAYHTEIRHO YMEHBIIAST CeTEROM Tpafuk 1
YBEIHYHBAET CKOPOCTE paloTH NPHIOHEHNA, Tak Kak He TpebyveTcd kamibil
Pas NPOXOIHTE Ay TCHTHIHKALMIO Ha cepBepe.

Jna nonyueHus NpaMoro 10cTyna K o0wexty omndok ADO cnenyer ofb-
paruTbhed K csolictsy Errors. Csoficrso DataSets coaepsHT MaccHB aKTHEHBIX
HADOPOR JANNEE, CEAIANHLEY ¢ KoMmmonenTom [9]. A ceoficteo DataSetCount
MO3BOIACT NOIYHHTE MHCIO AKTHEBHBIX Hﬂﬁﬂpﬂﬂ- JAHHKX, CBRIAHHBIX © KOMIIO-
nenToM, [IpuMep ero HCNOIRIOBAHNA NOKA3AH B THCTHATE 3.2,

JIncruar 3.2, Odpaujenne K HadDopaM JaHHLX 10 0X HEICKCAM,
Var

i: Integer;

begin

for I: = 0 to (ADQConnection]. DataSetCount — 1) do
ListBox1.Ttems Add (ADOConnection] DataSets[i] Name)

CpolicTeo State No3BOAAET ¥3HATE, B KAKOM COCTOAHMH HAXOAHTCA Habop
Davdek. A csolicrso ConnectionSiring cogepsur Crpoky, B KOTOPOI yKa3blea-
eTeA MH(QOPMALHA, HeoDXOAHMAR 18 YCTAHOBKH COCOMHEHHMA ¢ HCTOUHHKOM
JIAHHEIX.

Hﬂ H mocile OTEPBETHA H 34KPLITHA COSMHCHHA BOIHHEAIOT METORI-
obpaboraurn  cobmrrit AfterConnect. BeforeConnect, AfterDisconnect u
BeforeDisconnect  coorsercrsenno.  Meroam  BeguTrans, ComitTrans s
RollbackTrans wnnumupyioT TpanzakiMio, MOITBERIANT €€ H NPOHIBO/IAT
OTEAT TPpaHIdKIHH COOTBCTCTECHHD, I METOOB CHCAYVET HNOMCCTHTE B QIOKH
cexunil try-finally u try-except,
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MexanwiM CoeTHIHENHA ¢ XPANWInIEM Jannsix ADO

]'Ir:pn:;: COSNAHHEM COCIHHEHHA ]IEDﬁJ{DﬂF[M[} QIPCICINTE Ero MapaMeTpil.
Jna sToTo, Kak ke ToBOpHIoCcE, TpelHasHadeno ceoiicTeo ConnectionString.

Habop mapaMeTpoR HIMEHAETCA B 3aBHCHMOCTH OT THIA HCMONBIYEMOTD
l]p[}BHﬁﬂL‘,pH H MOECT HACTPAHEATBECH KdK BPYUHYH), TAK H C HOMOMWERY PDCIAK=
Topa. JInA Toro 4Todbl BHIZEEATE PEOAKTOP COETIHHEHHI, HEOOXOAUMO IBAK I
mEnkHyTe Ha KomMnonenTe TADOConnection. B pesynetate Ovaer akTnenpo-
BdHO AHANOIEOE OKHO. B srom OKHC MOBHO HACTPOHTE COCAHHCHHE, HCNO b=
3ya moae Use Connection String, WOH 3arpysiTe NapaMeTpsl COCIHHCHHA M3
thaitnma B paznene Use Data Link File.

[apamerpbl cocanHennd xpadarcea s gainax UDL, npeacrapiaomHy co-
00ii 00RHEE TEKCTOBBRIE (aiiobl, COAepKaTINE TAPAMETPE! COETHHENHA,

HJ'I'H TOrG T-IT{JﬁErT HACTPOHUTE COETHIEHNE C JAHHEIM IT[!DHH.HJIE—'[}DM, IIEQ'S—
xoamo nakaTe ma knonky Build, TMoaswtesa okno, B koTopom OvieT omyGnH-
KOBAH CMHCOK JOCTYNHEIX Npopaiilepos.

Ha senagre Provider mosno smbpats nogxogsumHil nposaiaep Jannsix
OLE DB an4 koHKpeTHOTO HCTOMHHES JaHHBIX. B cnucke npoeaiigepos Takke
HPHCYTCTBYIOT [IPOBAHICPEL, UPEIHATHAYEHHEIE I8 IOCTYIA K KOHKPETHBIM
cayimbam onepauponiof cueremel. Ha sinanke Conneclion HeobxouMo yea-
34Th YTk K §a3e NaHHBIX MM cepeep. Bruanka Advanced npensaznasena s
VEAIAHHA pemHMa JocTyna, anamoruuno croiictey Mode, Brnanka All npen-
HA3HAYMCHA 15 Donee WToOHKEOHY HHE'I'PUEI(I[ ClIEnH I:,I_.I-l['l[]-lhlx CcROMCTE Ilpﬂﬂ-ﬂﬁﬂt-
pa. Has naneneiinredi paboTel Hy#uo BeIbpate npoeaiitep Microsoft Jet 4.0
OLE DB Provider. 3atem uyiwno nepeitmi Ha rrnanxy Connection.

B nossHEIOCMCH OKHE HL"‘UEJ{'IJ,'J,HMU- }"I{.E'I.EH'I'J:- I¥Th K 633{! JAAHHBIX. B none
Select or enter a database name HYEHO YEA3aTE MVTE K TeMOHCTPAlHOHHON Oa-
3C dbdcmuﬁ.mdh. Mocne YEAZAHHA MTYTH K Dase JAHHBEIX H 34JaHHA OCTANLHLLIX
J:IE:OEIXD,'J.HM]:IJE l]ﬂpﬂ."-lf:'l.'pﬂﬂ I[}"]&'.'Ilﬂ ijﬂliﬁ]:lkl'l'b CO3JAHHOE COEIHHEHHE C 110~
Mok KHonkH Test Connection. Ecion napaMeTphl COSTHHEHHA VEAIAHEL BEp-
1o, NOABHTCA {IE}[}GIII_CI[}'I{.‘ Test L‘EJII'[I'[[IC‘[]IUI'[ H'LIEE{.‘[:L{[:d. [Tocne FAKPRITHA TOI0
OKHA B CTPOKE COCOMHEHHA OvIeT oToDpameHa HHQOPMALHA, © MOMOLIBI KO-
'FDDOH ]I]]ﬂliﬂﬁﬂf‘p CMOGKET IMOJIYYHTE HOCTYI K JIAHHEIM,

Komuonent TADODataSet

JaHHbI KOMIOHEHT NpeIcTARIACT HADOP MAHHBIX, NONYHAEMBIX H3 Xpa-
aumnma ADOD.  KomnowewT macneqyveT  CBOHCTBA W METOAB  KIACca
TCustomADODataSet 1 nobasnser HECKIBKD croux. KoMnonenT uMeer Bos-
MOBHOCTE MOAYYHATE Pe3yIBTHPYHMLHE HEIEOPH JAHHBIX OT OJHOH MIH He-
CEOILENX Tabimi.

Henonesya ceoiicteo CommandText, mModHOo vKa3aTh TEKCT KOMAHIEL,
C NOMOIIEK KOTOPOR DYIFT DOIYYeHEl Janike, o Momer OsTe SQL-3anpoc,
Ha3BaHWUE TabIMOBL MIM HASBAHME XpaHUMOll Opouenyvpsel. A B csolicTee
CommandType yeazpipaeTcs THI Wenonusemoi komanas. Jdannsii komimno-
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HEHT HE MOECT BREINMOJIHATE SQL-EI"E].’]HTGPH, HE BOIBPANTAKMIIHNE PEIVIILTH=
pytomre Habopw (onepatopsl DELETE, INSERT w UPDATE). CoeanxeHse
¢ Oasoil naHHwiX 3anaérca ceoficTBamd Connection unau ConnectionString.
KoMnoHCHT CBASBIBACTCH © KOMIIOHCHTAMM H'FIJEPHHCHHH AAHHBIX CTAHAApT-
HBIM CIIOCOG0M.

Komnonent TADOTable

Komnowent TADOTable mcnonssyerca ong AocTyia K XPAHHIHROEM
Jannex ADO w npeacrasnenns nmpopManimy w3 HEX B TalIMUHOM BHE.
KoMnoHeHT NpeaocTasisieT NPAMOil J0cTVI K KamI0i amicn 1 eé nonam, Ha-
cnenys ceoierea B omeroinsl knacca TCustomADODataSet. KoMnonent ceiin-
BacTes ¢ Dazoi gaHasx vepes ceoiicrea Connection win ConnectionString.

Heas radnune! veassisactes 8 ceoiicrse TableMante. Ceoiicreo TableDirect
VEA3BIBACT, KAKHM 0DpasoM HaDOop JaHHBIX CBASBIBACTCH ¢ XPAHWIHINEM JAHHBIX.
Tak gak He BCC OPOBARACHH NOICPEHBAKT [IPAMOC COCIMHCHHC ¢ HaDopom
JEHHBIX, TO B HEKOTOPBIX CIUYYARX I CBA3H C XPAHHIHIICM JAHHEIX OIPHXOLHT-
il menonksosate SOQL-oncparopel. [lpu veranoske ceoiicrey sHavcHus True
KOMITOHEHT HemoIe3veT donopsie SQL-3anpock! A8 T0CTVIA K TAHLIM.

Henonssya ceoiictso Readonly, MokHO YCTAHOBATE OTPAHHYICHHE «TOE-
KO [UIH STEHHAD HA JAHHYI0 Taliuiy, 3a0peris, TakuM o00pazoM, BOZMOKHOCTE
H3MEHATE OaHHble, B ceoiictee MasterSource YEAIBIBACTCA  KOMIIOHCHT
TDataSource, HCnonk3yemelil A4 COBIAHHA OTHOLICHHA CORNOYHON LenocT-
Hoct Master-Detail. Meron GetlndexMNames poigpainaet cnucok HHICKCOB,
JOCTYIHBIX KOMOOHCHTY B KAHCCTEC CIIHCKA.

Komnonent TADOQuery

Komnowent TADOQuery nosponaeT BenomuaTs SQL-zanpocw npo pa-
Bote ¢ gagneivn gepes ADO. CogamienHe © XpaniiImInes JaHHEX OCYIIECTR-
JNACTCH CTAHJIAPTHREIM MeTojoM. TeKCT 3anpoca cojepsuTes B ceoiicTee S0L.
B muerunre 3.3 npueenén npusMep tHnvunore SQL-zanpoca, cojepaanierocy
B YIIOMSHYTOM CEOICTEE.

Jnernnr 3.3, Brinonwenue SQL-3anpoca

with ADOQuery| do begin

Close;

with SQL. do begin

Clear;

Add ('SELECT EmpNo.LastName. FirstName. HireDate');
Add ('FROM Employee');

end;
Open;
end.



[MapameTprl sanpoca cofcp#arTcs B crodicTee Parameters. B cayuae econ
KOMMOHCHT BOZEPALIACT Hﬂﬁﬂp OAHHBIX, €0 COCOVET OTEPBIBATE METOLOM
Open unu OpucBONTE cBocTRY Active swavcHue True. Ecnom sanpoc ve non-
HCH BOSEPALIATE HaDop dandex (onepatopsl INSERT, UPDATE, DELETE u
CREATE TABLE), 1o 3sanpoc¢ cledyeT BBIMONHATE BbISOBOM METOIA
Exec50QL. Meron sosspamaer uncno obpaboTanisx anpocoM sanuced [9].

Ceoiicrso RowsAffected copepsut dncio sanueei, KOTOPBIC 3aTpOHYI
NMOCIEIHAR BRINOIHABIIHICA 3apoc.

Kosmunonent TADOStoredProc

Kommonent TADOStoredProc nossonseT o0pamiaThcd K XPaniMBIM MHo-
Heaypam, coagpaanumMcsd B 6azax naHHeX, CRAIE KOMIOHEHTA ¢ XPAHHIHIIEM
JAHHEE OCYIICCTBIACTCN CTAHTARTHO, Mepes HA3BAHHEIC DA CRONCTEL.

Mma xpanudoil opouenypsl onpenenserca ceoiicteom ProcedureName,
Bo spems paipabOTEH XpamiuMyTo MPOIEIVPY MOEHD BLOPATE M3 COHCKD yike
CYIECTBY LMY NpoLeayp.

A onpelneneHHA BAOLHBIX M BHXOAHEIX UAPAMETPOE  [IPOLELYpPBL
HCMOaRIVeTca croficTro Parameters. YWepeid napaMeTprl XpanuMas npoueavpa
LICUIYMACT APIYMEHTE i BOIBPALLIACT PC3V/ILTATE CBOCH padoTsl.

B cmydae ecnm Xpanumad npotenypa OyAeT BEILIBATECA MHOMECTRO pad
C OJIHHIMH H TEMH 3HC APryMCHTAMHE, PCEOMCH/LYCTCH 34PDAHCS NIOJANOTOBHTE et K
uenomnaenn. CY b pazvecTrT ef B onepaTHedoil namat. [0s 3Toro ceoiict-
By Prepared cieayer npuceonTs 3Havenue True.

325 TEXHOIIOIHMA DBEXPRESS

Texnonorns dbExpress Guima paspaborana Borland nna toro, uroder sa-
MEHHTE yeTapernyi TexHonori BDE. D1a TexHonorng JoCcTyna K JaHHEIM
obecneunsaer BiapMoneiicTene npunoxennii ¢ CYEIL Mannas texuonorns
AsiscTeA kpoce-utarhopmentnoil, He sasucut ot koakpetHoil CYVE]] u nmeer
OTKPEITEIE HHTep(Ieiich], NPelocTABIAIIINEG METOAR 74 BHIMOIHEHHA JIHHA-
mudeckl dopmupyemex 3anpocos. dbExpress po3epaniaeT ToABKO 0IHOHA-
NPABICHHBE KYPCOpBL, HC HOJUCEAHBACT KCIUHPOBAHAC H, ClcloBdTelIbHY, HE
MOZBONACT HATPAMYEY PEIAKTHPOBATE HAGOPE! TaHHEIX.

Texnonorns dbExpress npenctasnser coboll cOBDKYTTHOCTE JpaiBepon,
KOMNOHCHTOR, HHK}II[E}':IHP}'HJLLI,HX COCAHMHCHNA, 'J'PH.H'.%ELKI.IHH, '_:I-Illlpﬂﬂhl H Ha-
Gopol nanuelx, a Takke nHTepdeiicor, obecneuHBaOIINK YHHBEPCANBIBIH J0C-
vn & ipyurmpas dbExpress. Jpadineps noctyna & CYEJ peannzorans & Bige
AMHaMHHeckwx OubmHoTer. Janmad ocoDeHHOCTE MOIBOMAET PACTIPOCTPAHATE
NPHIOKEHHS, HCIOMB3IVIOMHE ITY TEXHOMOTHI) OOCTYVNA K TaHHEIM, (e3 mum-
HHX }00moT. Ha Manmmie Koneusoro mivlk30BaTes o0a3aTensHo JIOVKHA ORITE
YCTAHOBAEHA KIHeHTCEad HacTe CY BT

Hpaiigepr i goctyna € CYEI nocrapmaworea Borland w ctoponHimMu
PaspaboTUHEAMN.
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Huvepdeiict: dbExpress

bazosee knaces 5QLDmver, SQLConnecti on, SQLComand n SQLCursor
COCTABNHKYT AP0 paceM H'l'PHBHEMl‘.Iﬁ TEXHOJIOIHEL

Hurepdiciic SQLDriver npefocTagmaeT MeTo/Is, HeobXoIuMee ans ob-
CNYHHBAHHA COEIIHHEHHA C a".].:lﬂﬁ"ﬁ-E'pDM. H ITpOHIBEONAT DITpE}[EJIEH]I[{IE! J[Eﬁ!’.“'.l'-
BHA, HANPHMEP 3aIrPyIky NOCTABIIHMKA KINEHTE, HHHUMAINIALHK OKPYHKCHU,
onpenenetme HeodXoduMe yrasateneil, [locne oTpaboTHH BoiBpalAETCA
obwert SOQLConnecti on. Hurepdeiic noggepxueaer tpu Merota. Meronm
setOption u getOption noiponawT pafoTaTs ¢ napaMeTpasy Apaiieepa. Meton
getSQLConnection rosppaniaeT viazatens Ha uurepdeiic ISQLConnection.

Hurepdeiic 1SQLConnection yeraHasiaueaet coeiuHenue ¢ Gasoli gan-
HEIX, BOZBpalaeT skseMiuspel ofberra SQLComand 11a BRINONHEHHA 3a0po-
COB M XPAHHMEIX MPOIETYP, BOIBPANEET IK3eMinape 00nerra SOLMetaData
JUTH TIOITYHEHNE METAJAHNEIX H ¥YITPABNACT TPAHIAKITHAMM.

MeTton Connect veramannuraer coennnenne ¢ bazoi nanwex. Fro napa-
MeTprl pszServerName, pszlserNaire u pszPassword conepikar Hazpanne Dazwl
JIAHHBIY, HMA TI0JbB30OBATENA H [APO/Ib,

3aBepLUHTL TeKYllee coeldHHeHHe ¢ Gasoll JaHHBIX MOKHO © DOMOLIBND
meToaa Disconnect. Mertoa getSQLCommand npenoctasnser HHTepeiic
[SQLComand, xoTopelil  mosker ObITE  HcnoAbzoBaH TpH  obpaboTke
SQL-zanpoca win xpadumoil npouenypel. JaHHsiil Meton cnenyer BeI3BIBATE
TOALES nmocne Toro, kak obserr SQLConnection Gyer ceaszan ¢ Gasoil Janimx,

Jna nonyaenns padopManuy o TaliHIAaX, XPaHHMLIX TPOUCIVPLX, HH-
JEKCAX, CXeMAX H Jpyrix DET::E‘I&"I'E.K Eh']:;i]:l JAHHBIX CAEAYET BRIBEATE METOM
getSQLMetaData, On poazppamaet untepdeiic [SQLMetaData. Henonkaya me-
TOBL 3TOTG HHTEp{eiica, MOKHO MOAYUHTE JOCTYN K METATAHHEIM, NMEpeqHC-
nMenHev BeIMe, Janierii MeToq cAeIyeT BRIIMIBATE TOMLKO MOCITE TOTO, Kak
obeekr SQLConnection GyaeT ceasan ¢ 0a30il JaHHBIX,

Henonezya metone setDption v getOption, MOKHO YIPABRIATE NapaMeT-
PaAMH COSAHHEHHA H IoIy4aTk HEgopMauno o Hax. [ yopasicHds TpaH3ak-
LHAME IpeaHasHaMeHsl MeTodsl beginTransaction, commit 1 rollback. Mx na-
FBAHHA  JIOCTATOYMHO  HNPO3patHO  OTPpamaT I:b}"l[](ll]iﬂf[m[hfiﬂb“.l']: MOETOAOB.
[Mapamerp ul TransDesc comep®uT YEazaTenk HA CTPYRTYPY TransactionDesc.

METO..'J. geiErTl:rrMessage HCNIUTRIYETCH JUIA TIOUTYYSHHA 'I-IF[I:tiD[IME.IIHH Q
nocnenHed omniKe, OpoHzOMICIINSH NPH BENOTHEHHH KaKOH-THOO onepaiiH.
Jlna onpeneneHna AAHHK CTPOKH, cofepxalledi cooluenne o nocneanei npo-
H3owWeaAwel owndke, caeayer eelseaTh MeTod getErrorMessagelen,

Hurepeiic ISQLComand npeiocTapnfeT MeTOAR ANA  BHIOIHSHHA
SANPOCOE H XpanumMblx npoieayp. On MoskeT GbiTh HCIOIB30BAH JA0A Oy 9e-
Hu sx3emivapa parepdeiica [SQLCursor nocie BeUIOIHEHHA KOMAHBL, BO3-
B].'?IF:III.[HH][I[EH Eypcop. On HMOJJICPHEHBACT BRIIIVIHCHHAC «IIOJINOTOBICHHBIN » 3d-
NpoCcoB.
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Jl18 YCTAHORKH CEROICTE 3anpoca MOKHO HCIOIEI0RATE MeTo setOption.
B ero napametpe eS0ption yKaswBacTcA CBOHCTRO KOMAHIB, JHAYCHHE KO-
TOPOTD ﬁ}’ﬂET HIMEHEHD, na]]ﬂl'lETp Value COOEEHT  YOTAHARTHEASMOE
IHAYSHHE,

Jlra noayaenus mudopManHM o CROACTRAX IATPOCA CHEIYET HCIIMIRI0-
BaTk MeToj getOption. B ero napamerpe eS0Option yKa3LIBASTCH HMA MapaMeTs=
pa, snaucHue KoToporo Oyaer noayueno. [Mapamerp plValue arnsercs yvkasa-
TENEM Ha MEPEMEHHYID, B KOTOPYI0 OVIET MOMENIEHD MOTYYEHHOE IHAYEHHE,
IMapamerp iMaxLength onpenenser makcHManLubi pasMep B OaiiTax, KOTO-
pEiid MomeT O Bozepamén B napamerpe plValue, Coorsercraenno, B napa-
merpe Length sosepaimaetes aanHa snavennd, cogepaanerocs 8 plValue.

B ocnose dunbmuorekn VUL-KOMOOHCHTOR, PCANHIVIOUIHY TEXHOIOIHIO
dbExpress, je#ar HECKOIBKO OIMCAHHBIX Beime uxtepeiicos. Hinomensas
HEHPOPMAIHA MOSBOIIHT JIYYIIE PA3odpaThCa B MEXAHHIME HX paboThl,

Komnonent TSQLConnection

JaHHBIE KOMIOHCHT HCOOABSVETCH 08 VOTAHOBICHHE COCOUHCHHA ©
CVBI. C oganm komnoxedtod TSQLConnection moker OBITE CBA3AHO He-
CKOJIBKO KOMIIOHCHTOE HaDOpa JaHHBIX 4cpes ux ceodcreo Connection. Kow-
IOHCHT  B3aMMoAeiicTeyer  ©  gpaiiscpom  w aeyms aiinamwe.  aiin
dbxdrivers.ini cogep®uT CHMCOK VCTAHOBICHHBIX APAABCpOB 1 HADOP HACTPO-
ek 1M kaaoro apaiisepa. aiin dbxconnections.ini cogepsnT GazoBENi Habop
HACTPOCK.

Jns yeTaHoBKH coelHHeHHA © Dasoil JaHHBIX CIeOyeT ONR cBoiicTea
Connected veranoeuTs 3HadeHne True, Takwe OTKPBITE MM 3AKPHITE COETH-
HEHHE MOEHO ¢ momolbio Metogos Open 1 Close. [lpH oTKpeITHH W 3aKpbi-
THH COCOMHEHHMA © Oazoil JaHHEX Bo3HMKAWT coOeTHA AfterConnect,
AfterDisconnect, BeforeConnect 1 Be foreDisconnect. C noMollsi cooTeeT-
CTEVHOIUHX MCTOULOE MOAHO PCAJIHI0OBATE PAZIHYHBIC HPOBCPEH JaHHBIX.

Croiicreo ConnectionName cojlep#uT WMA HACTPOSHHOND PAHEE COEIM-
menud. Ero moxno BeOpate W3 cmicka, A ceolicTBo DriverName onpeenseT
apaiieep dbExpress, nenoassyvemsiii ana esanmonefictong ¢ CVBI. Econ ne-
00XOAHMO TOAYVYHTE HMA JHHaMH4Yeckod Oudnuorerw apaiieepa dbExpress,
caemyer ODpaTHTE BHHMaHHE Ha 3HadeHne ceoficTea LibraryMName,

B ceoiicTee Params conep®nuTed CONCOK NapaMeTpor cocluHeHnd. B ma-
PAMCTPAX MOGHO VEA3ATE HMA IOIBI0BATCNA H NAPOIE, KOTOPBIC ﬁ}rﬂ}"l' noa-
CTABRJATECA ABTOMATHHYCCEHN NPH YCTAHOBES COOTRCTCTRY KIICTO CROHCTRA.

ITH CROACTRA IMJIVHAKT CBEOHN ZHAYMCHHA ARTOMATHHMCCEH IIPH BI-IEIGDC
KOUEPETHOND coeunenna ¢ Ga3oi qannmx B crofcrre ConnectionMName.

Crofictro ConnectionState YKa3smBaeT TEKYIIEE COCTOANHE COSIMNENHA,

Ecam gns waxux-mudo nenedt nmorpedyvercs coilaTh KoM oldhexTa
SQLConnection, crenyeT BOCToabsoRaTLCA MeTonomM CloneConnection.

CroficTro ActiveStatements MosRONAET yIHATE ODIIEE YHCITO 3ANPOCOR, Bhl-
MOTHAKIHXCH HA CCPRCPE B JMaHHLI MoMeHT. A B ceoiictee MaxStmitsPerConn
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YEAIRIBACTCA MAKCHMAIBHOC YHCIO OUHOBPEMCHHO BRILIIOJIHAKMIHXCA 3ALIpO-
COBE, VCTAHOBICHHOC CECPBEPOM. Ecnm ceoiicTeo HMeeT HYICBOC IHAYCHHE, TO
OTPAHYEHE MPOCTO HE YCTAHORIEHO.

OopaTHTECA K KONKPETHOMY Habdopy TaHHLIX MOWKHO HTEpes ero WHIekc,
Hemone2yd ceoiicTeo DataSets. A meron GetTableMNames nosponser NonydHTE
cnucok Tadmmg dazel qannex, Econ ero napamerpy SystemTables npHcBonTE
sHaueHHe True, To MeTon Tak#e BCPHE‘I HMEHA CHCTEMHBIX TadIHLL.

Croftereo TableScope nossoiser saare THILD TaBIN, KOTOPLIE HOMaLYT
B COMCOK, MOTYHeHHBIH npH Beizoee MeToa GetTableNames.

Croticteo TableScope 6vaer paborats ToAbKO B TOM CHyuae, KOrja na-
pametp SystemTables umeer snauenue False.

Js momyHenda cnucka monei koHkpeTHol TadaHOE! caeyeT HCMOIBI0-
path meroq (GetFieldMames. B ero napamerpe TableName yxasmsactea ums
TabnHUElL, HMeHA Toneil koTopoii HeodXoaHMO ONYHHTE.

BrimouHecHHe KOMan/iel Ha CEPREPE HEHIHAPYeTeA MeTojom Exceute. TTa-
pamerp SOL conepmur BHIIGIHASMYID KOMaHLY, a B napamerpe Params yka-
SBIBACTCH KOJUNCKUHA 0fbekToB THna TParams, cogepallas NapaMerpbl Ko-
MaHmbl, [IpHMep HCMOTkI0BAHHA TAHHOTO METOAA MPHBCACH B THCTHHTE 3.4,

Juernur 3.4, Tlpusep venonssoranns Metoia Execute
procedure TForm 1. InsertWithParamsButtonClick{Sender: TObject);
var

SQLstmt: String;

stmtParams: TParams;

begin

stmitParams: = TParams.Create;

try

SOLConnection . .Connected: = True:

stmtParams. CreateParam{ftStning "StateParam’. ptInput);
stmtParams. ParamByName{'StateParam'). AsString © = 'CA",
S0QLstmt: = - 'INSERT INTO «Customs '+

"(CustNo. Company, State) ' +

"WALUES (7777, «Robin Dabank Consultings. :StateParam)';
SQLConnection | Execute SQLstmt, stmtParams);

finally

stmiParams.Free;

end:

end.

Hagano, oTkaT ®  (HECALHI TPaH3AKUMH  BHIIOAHAKT  METOIbI
StartTransaction, Commit w Rollback coorsetcreenno. [lapameTpsl Tpanzak-
MK cogleparcs B 3anuc T TransactionDesc.
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B axcruare 3.5 npueenéd npusep paborTel © TpaHsakusei, Teno Tpas-
JAKLMH MOMELIEHD B ON0K Ty-except, 4T0 NO3R0NSET 00padoTaTs BOIMORHYED
DTIT]’iﬁK}" H NMpOH3IBRECTH OTKAT HEMEIIEHHﬁ'.

Juerunr 3.5, Mpumep pabore ¢ TpansakiHaMy
procedure TForml. TransferButtonClick({ Sender: TObject);
Yar

Amt: Integer:

TD: TTransactionDese;

begin

if not SQLConnection . InTransaction then

begin

TD. TransactionlD : = 1:

TD.IsolationLevel : = xilREADCOMMTTELD:
SOLConnection] . StartTransaction{ TD);

iy

Amt : = StrTolnt( AmtEdit. Text);

Debit.Params. ParamValues["Amount'] : = Amit,

Credit. Params. ParamValuest[ Amount'] : = Amt;
SQLConnectionl. Commit(TD): {on success, commit the changes}.
except

SQLConnectionl. Rollback{TD): {on failure, undo the changes},
end;

end;

end.

Croficrro MultipleTransactionsSupported yrassigaeT, noaaepaHRaeT M
JAHHEH CEpREp OJHOEPEMEHHOE BHIMOJIHEHHE HECKONRKHX Tpaniakumi. Econ
CEOHCTRD MMeeT 3Hauckne True, TO CopBEp NMOJICPRHRBACT MHOKCCTECHHEIS
Tpanzakiue, B 2ToM coyuae kamaoH TPAHIAKIAH, 3aNYIIEHHONT MCTOIOM
StartTransaction, HeodX0AHMO TPHCEAHBATE YHHEATEHEG HacHTHpHEATOD,

Croiicreo InTransaction NO3BOISET BWMACHHTL, BEIIQIHACTCS I B J1aH-
HEIH MOMEHT Tpamiaxous. Ecnn Tpansaxknus sanymiena, cBOMCTEO HMECT 3H:-
uenme True.

Kommnounent TSQLDataSet

Komponenr TSQLDataSet npeacrapiser coboil olHOHANPABICHHEIR Ha-
DOp JAHHELX, TOYHeHHBH © noMonsn Texuoaoren dbExpress. On nossonser
BEITTOIHATE JANPOCH W XPAHAMEIE TIPOTEVPE, & TAKKE TONYHaTh JAHHEE W3
Tatmmn,

B croiictre CommandType vEQIRIBAETCE THN BRITIONHASMOR KOMAHIE, a
# ceoficTRe ConmandText — e Texer audo vMA TAGTHIE HIH XPaHUMOR npo-
HETYPEL
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Jia OTEPETHA WM 3aKpRITHA Habopa JaHHHX HCOOMEIVIOTCA METOIk
Open u Close. Bopovuem, Mo#HO onepHpoBaTh W cBoHcTBoM Active. Ecin 3a-
HNpoc HIH XpdHHMAOH HNpOUeAYpa He BOZBPALLAKYT HH.EFUP AdHHBIX, CIICOYVET HL-
nodik3oraTeE Meton ExecS0QL. Ero napamerp ExecDirect ykazrigaet ua neob-
XOJHMOCTE NOATOTOBKH KOM2HIBL NEPe] BEINOIHEHHEM, CCIH OHA COOSPHHT
napaMerpel. Ecil KOMAHDA HE CONCPHEHT DAPAMETPOB, NAPAMCTPY ClHeayer
NMPHCEOATE 3IHAYCHHE True.

Hepes ceoiicTeo TransactionLevel mosHo onpenenuTs ypoBeHs HIOIALHH
TRaHIAKITHH.

Coeamnenne © komnonedtoM TSQLConnection yeTanarnmuBacTes qepes
ceoficTeo SQLConnection. A ceoiicteo IndexDefs conepwur onucanme Beex
HHJAEKCOR, HCTTOIB3YEMEIX B PE3VILTHPYIOLEM Habope JaHHBIX.

Kommowenr TSQLTable

Kommonent TSQLTable wuurancymupyeT oJHOHANpaRlTeHHBIH Hadop
JaHHBIX H HCMOOBIVETCA QA NPEaCcTaBNCHHA HH¢0PMEHHII, HD-.I'J}"]EU.‘:MU“ H3
Duskl ANHLY, B TabiununoM i, KoMIoHeHT FeHepupyeT 3aipoch Ha [ory-
HeHHE BCEX 3AMHCEN CO BCEME TOMTAME JINH BHMOPaHHOH TabIHIIL.

Cpoitcteo [ndexMame cogeps#HT HMA TCKVIICTO MHOCKCA, 00 KOTOPOMY
NPOHIBOJAHTCH COPTHPOBKA SANHCCH W N0 KOTOPOMY VCTAHABIHBAKYICH PCid-
HHOHHLIE OTHOMCHHA Moy Tabnunamu. Yepes crofictro IndexFields momno
U’ﬁpﬂ'l'li'l‘bf!{ B [TOJIAM, BXOJALIHM B JIIAHFEIH WHIIEKC. “DMEP COOTBETCTBYHOLILE-
ro NN yeasseactes B napamerpe Index.

B croiticrae IndexFieldNames nepeuncnensl mong, BXOIANHE B HHOCKC,
YCTAHOBNEHHBIH Texywum, [lona nepeuncnawoTes 4ueped ToOUKY © 3aMATOI.
Ecan HeobxoaumMo VIHATE KOJIHYCCTEO MOJeH, BXOIAIHY B T&H}'TllHﬁ HHJIEKC,
crouT obparurses & ceoiicrsy IndexFieldCount. Meroa GetlndexNames so3-
BpamacT CITHCOK HHICKCOR 118 PHECMﬂﬂJHBHGM{}H TaGIIHLLEL

T HacTpoiikn OTHOWEHHIH cCHMOYHON LeMoCTHOCTH MeR Ty TabIHIaMH
HenoneayvioTes ceoiiersa MasterFields n MasterSource.

Mertopn PrepareStatement rewepupyer SQL-zanpoc jns nomyyvenns gan-
nex o1 CYEB. A meron DeleteRecords npumenserca s yianenna w3 radiu-
Lkl BOCX 3aIHCei.

Komnonent TSQLQuery

JaHHBIH KOMIOHEHT HeNOAb3YeTCd [d BeinonHeHus SQL-zanpocos Ha
ceprepe. (B MOXEeT BOIBPAIIATE PEIYIRTATE 3aNpoOca B BHE OJHOHATIPARIEH-
Horo Halopa JTanHEIX.

B ceoiicrse SQL yveazusacrea teker SQL-3anpoca, Kotopslil Gyaer Bbi-
nojHen Ha cepsepe. A ceoiicrso Text npeigcrasiier SQL-sanpoc & BHIE TEK-
cToBOH cTpokl. MeTton PrepareStatement BEISBIBASTCA [UTA NOATOTOBKH 3AMpo-
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Ca K BRUIOJIHEHHIO Ha ceppepe. [Tocae Toro Kak MeTol OyIeT NOAroToRIeH, ero
MOGKHO BRIMOJHHTE © NOMOLIEK MeToda ExecSQL. Dror meron o0wMHO He-
MOTEIYETCH JITH TEX SQI.—SHJT[!OCDE. KOTOPRIE HE BOIBRPDAMIAKDT PEIVIRTATOR,

Kovmnonenr TSimpleDataSet

KoMnoHeHT HCMOIRIVETCA ON8 MOOVHCHHA JaHHBIX W ofecneyHBacT HX
wenmporanne. O6wext TRimpleDataSet sroseTes KIMEHTCKHM HAGOPOM aaH-
mex, wenosayommuy TSQLDataSet w TDataSetProvider jaus nosyyaends j1an-
HBIX M Oepeaasd NponsseifHHBIX HIMCHEHHH Ha cepeep. O coderaer OwlcT-
PRI IOCTYT K JaHHBIM B JEMKOCTE PaseEPTRIBAHNA OIHOHANPARIEHHBIX Halo-
poR © BOSMOMHOCTAMH PCIAKTHPOBAHHA H HABHCALHH, OpCAOCTaRTIACMBIME
KITHCHTCKHMH HEIEO]ZJIIJ'-‘[H naHHerx. Taxum OEPEIEDM.. KOMITOHCHT NPCIoCTARNACT
B pPACTIOPAAENHE PazpaboTunEa JEVHANPARIEHTE EVPCOP, TMOIRONAET OTO-
DpamaTh JaHHLE B TAaDINIAX M PEIAKTHPOBITE HX B PEANME KCITHPOBAHI,

CocHHEHHE ¢ HCTOUHMKOM JEHHEIX OCYIUCCTBINCTCA © NOMOLLBKY CBOHCT-
Ba  Connection. Ho Mo®H0 HCNOMBE30BATE H  QYOTHPYIOIMIEE  CROHCTEO
ConnectionName, B KOTOpPOM VEAZBIEACTCA TWIBKO HAHMCHOBAHHC COCIHHCHHA.

Tun prnonHAcMoil KoMaHiwkl ykaselpacTcA B ceoiicTee CommandType,
a e cojlepxanie 3amaéted B ceodficTee CommandText,

B croiictee FetchOnOemand mo®no yEazath BOSMOKHOCTE [TO0YYCHEA
NAKCTOE JaHHBIX 110 sanpocy. [o yMonvadie ceolcTBo uMeeT sHaucHue True,
T.B. KIHEHNTCKHIR ||aﬁd.‘rp JAaHHBIX MOMVIACT JOMOITHHTEIBHBIC MAKSTE TIPH TC-
peMelicHHH KVpcopa no Habopy naHHex. Ecau cBolcTBO MMeeT 3HAMCHWE
False, paspaborynk 00432 SBHO MPOHIBOIANTE NMOAYYSHHE HOBHIX JAHHBIX ©
noMonki Metona GetMextPacket, KoTopRIf BOIBPAAET THCIO TIEPEIANIEY B
MAKETE 3anmuceil.

Kovunonent TSQLStored Proc

Komnmonent TSQLStoredProc #enons3yeTcs U8 BROOTHEHHA XPadHMBIX
NPOUEIVP Ha CCpBCpe B NPe/ICTABICHNA PesyILTATOR X paborel. Kak u jnn
APYIMX KOMIOHCHTOB, COCAHHCHHE ¢ 0a30il JaHHBIX VEA3bIBACTCA B CBOHCTRE
SQLConnection. Iocne cocapmenna ¢ 0a30i NAHHBEIX MORHO BHIOPATE BEINON-
HAEMYH TpoileIypy B ceoficTee StoredProcMName. Tpn paspadoTke B HHCOEKTO-
P OOBEKTOR [UIA ITONO CRBOHCTEA OTODPAKACTCH CIHCOK XPAHHMEIX NPOLCIVD,
pacnonoweHnEx Ha cepiepe. Tocne pedopa XpanHyMoR MPONEIYPEL KOMIOHCHT
TSOQLStoredProc sanpalinsacT cliHcok ¢f NapaMerpos 0 HCMOIb3YeT NoayucH-
HYH HH{OPMALMK 008 MHHELHAIH3annn ceoiicrsa Params, Hexotopee CYE/
HE MOZBOMAKT BEPHYTE HH(POPMALHIO O MApaMeTpax XPaHHMOH OpoueIypel
B aTom CITYHAE MapareTPBI HeOBXOHMO CMPEICdITh CaMOCTOATENBHO,

Ecan xpanumas nponenypa HE BOIBpAAcT Halop JAaHHBIY, CIOCOYeT
Henoak3osaTe Meton ExecProc. JIna BRmonncHns npoueaypel, BOIBpaiian-
el sHavelud, Henoassyerea Meto Open.
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Kovmnonent TSQLMonitor

Eomnonent TSOQLMonitor nepexeareiBaeT coOOLIEHHA, NepechllaeMble
memay komnoHeHToM TSOQLConnection u CYB/, ¥ coxpaHaer ux B chHCKe.
E]’D OYEHR }’JIDEIID HCMOILIOEATER JIIA OTCHeRHBAHNA HJaI-TMD}'.[EﬁE'I'RHﬁ npH-
JHCHHA © CCPBCPOM.

Coeannenme ¢ kosmnodnentom TSQLConnection yeraHaBiMeagTes ¢ 1o-
moweio ceoiicrea SQLConnectior. B ceoiicree FileName ykazmesacren ums
(paiing, B KOTOPEIH COXPAHACTCA HKYPHAT CODDILICHHI.

Cpoitcteo TraceList copepsuT cnucox coolimenmii, NMepeIaBagMey oT
NPUICKEHHA K CEPBEPY M 00paTHO.

B crofictre AutoSave MOEKHO VELITE PCAHM ARTOMATHUECKOTD COXpi-
HEHHHA UUUELI],I:IIHIT[ B r.I.IEifiJI H3 CIIHCKA T['HL'L:LiH[, HHA'YE JJdaHHYRY BOSMOEHOCTE
HPHASTCA PLATHIOBEIBATE BPYYHYHD,

B crodicTee TraceCount ykazsiBacTCA 9HCI0 COODIICHHI, 3aperucTpHpo-
BAHNHBX T4 IaHHBIH MOMEHT, a uenounciaentoe ceoiicTeo MaxTraceCount mo-
IBOJACT YKA3ATE MAKCHMAIRHOS YHCI0 cO0DIICHHH, KoTopoe OyaeT 3aperuct-
PHPOBAHO. Ecnn croficTeo HMECT FHAYCHHC ] TO OrpaHAYMEHAA Ha YHCAO CO-
obwennit ver. Econ yxasano pyviesoe snadenue, to TSQLMonitor ne sepér
HYPHAL cOO0CHMI,

3.2.6, TIPUMEP PABOTHI C SQL SERVER 2008

B asrom pazpene Gyner npueeafH OpHMED NPHIOKCHHA, B3auMojcicr-
eviomero ¢ SOL Server 2008, Kakx ofpvHO, cNeIyeT c030aTh HOBBI NPOSKT H
JN0DABHTE B HETO MOOYIE JaHHBX. B Mogyne JaHHBX noTpedyeTca YCTAHOBHTE
koMnoHeHT TSQLConnection, JeofiHoil mea4or MellIBK HA HEM aKTHBHPYET
OEHO pefakTopa coeaunenwil,. Hy#no coilaTs WOROE COEMHUHENHE, YEAZATh
apaisep MSSOQL » gare emy nma ConnectToNorthwind. Tenepr neodxoanmo
HACTPOHTE cocauHerne. B csofictee HostName nortpefycTen yrasaTh coTeBoC
HMA KOMIIBHOTEPA, KOTOPROLS MOMHO MOTYHYHTE MOCAC BRIMOMHCHHA KOMAHIBI
System Properties » Computer Mame P Full Computer Name. [uanorosoe
OEHO S}’STEI]] P[’O]ﬁ!E]‘liES MOBRHO TaRME BBIZBATE “IEPE3 KOHTCRCTHOS MEHHD
MyComputer ™ Properties.

B none DataBase wymno swmbpats Oasy nanmwix Northwind, B nose
User Name wecodxoanmo ssectd dbo, a B nose Password — nabop cHMBOnOS,
cosmaonpi napois. B mone MSSQL Transisolalion wywHo BeiGpate H3 chi-
cka snadenne DirtyRead. B none 05 Authentication Moo swbpath sHaMeHHe
True. B srom coyuae SQL Server 2008 GyvaeT Henoap20BaTs CPeICTEA AYTCH-
THOMEALLEN ONEPALHOHHON CHCTEMBI, He HCMONB3YA COBCTBEHHBIXN METOIOB,
Huenno noaroMy B KaMecTRe Hapoaa J1na yaerHoi 3anucH dbo GRT Henoisio-
BaH HHYCTD HE 3HAYAMNH HaD0D CHMBOTODE,

Takswe norpefyerca oand komnonent TSimpleDataSet, xoTopelii Hy#KHO
ceazate ¢ TSQLConnection. Ceolicreoe DataSet komnonenra TSimpleDataSet
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TPEIOCTARIAST JIOCTYT K BHYTPENHEMY MabOopy JanHLIX, TOTyHamieMy man-
Hele o1 cepeepa. B ocrodicree CommandType wymno REOpaTe sHaucHpe
ciTable, a 8 ceoiicree Command Text ykazars tadmany Customers. Ocranoce
MHINL AKTHEHPOBATE Habop JaHNLX, MPHCBOHE CBOlcTBY Active 3HasieHme
True. [Tocne yToro MokHo akTHEApOEATE KoMnoHeHT TSimpleDataSet,

B mMomyne OaHHBEIX HYKHO PasMECTHTE W HacTPOHTE KOMIOHEHT
TSOQLMonitor. Takse norpedyverca komnonent TDataSource, kotopelii neodxo-
Mo CBA3ATE ¢ koMmmonenToM TSimpleDataSet ¢ momoimsio ceoiicTea DataSet,

Ha rnaenoii dopme caeayer pacnono#nTe KomnoneHT TDBGrd u nate
kHonok. [locne ceAILIBAHNA MOIVIA JaHHEIX ¢ TIaBHOH QOpMOA TpHIOKEHNA
mowHO cBAzaTk TDBGrid ¢ wommonenTom TDataSource, Kuonkm IlpuuaTe
(PostBin), Yoamre (DeleteBtn), Otmenntes  (CancelBin), CoxpaHuts
{SaveBitn) n O6noenTe (RefreshBin) ofpataTeipatoTed KogoM, NPUBEIEHHEIM B
auctyHre 3.0, Ilpy HamaTn Ha KHONKY [IpHHATE HIMCHEHHA BHOCATCA B KEIU
M MOTYT OBIThE OTMEHEHR! HAKATHEM Ha KHOTEY Y manutes. Ha pucynre 3.14 no-
KaiaH HH-E.'I[IFHiﬁ BHIL GCHOBRHOTIO OKHA NPOrpaMMykL,

Juerunr 3.6, Kon roagnoi qopyel npuMepa padoThl © EOMOOHCHTOM
TSimpleDataSet

procedure TMainForm, PostBtnClick( Sender; TObject);

begin

with ConnectionModule. SimpleDataSet] do begin

it State in |dslnsert.dsEdit] then

Post;

end;

end;

procedure ThainForm. DeleteBinClick{Sender: TObject):

begin

with ConnectionModule. SimpleDataSeil do begin

il State = dsBrowse then

if MessageDlg('Br yBepeHB B TOM, YTO XOTHTC YAAIHTE 3anHce T

miConfirmation. [mbYes.mbNo], () = mr¥es then

Delete:

end;

end;

procedure ThainForm.SaveBinClick(Sender: TObject):

begin

with ConrectionModule.SimpleDataSetl do begin

if (ChangeCount = 0) then

ApplyUpdatesi-1);

end;

end;

procedure TWainForm, CancelBinClick{Sender: TObject);



begin

Connecti onModule. 51 mpleDataSetl. Cancellpdates;

end;

procedure TMainForm. RefreshBtnClick({ Sender: TObject);
begin

ConnectionModule. SimpleDataSet] Refresh;

end;

Moayne aaniex cogepauT kog odpaborTuHea olnH00K, BOZHHKAIOMAY
NPH COXPAHEHMI JEHHEX Ha cepiepe BerzoBoM metoma ApplyUpdates. Kon
npHECIEH B THCTHHE 3.7,

Jnernar 3.7, Kog odpadorunka ommbok

procedure TConnectionModule. SimpleDataSetlReconcileError|
DataSet: TCustomClientDataSet: E: EReconcileError:
UpdateKind: TUpdateKind: var Action: TReconcileAction);
begin

Action: = HandleReconcile Ervor DataSet.UpdateKind. E);

end:

Moo nonpodoBaTh 2ATYCTHTE HECKOTBKO KOMHHA NpHAOKeTHs W Mo-
CMOTPETE, KAK PEATHI0OBAHO HIMEHEHHE OJHON 2aMHCH HECKONBKHMH NMOMEI0-
BaTenaMu [5].

 SOL Server 2000

[Cortacitiome JCortactlin BE]
T ovtugs Flaat s srie Saguml Sngel # aokeg Cvrume
Trache o Higamencandin Breshels [omegues e Pl eseriaine
Piad's Haed Goumet Promereg Hebwelna Hagy .5*53-;“
Wl ol Bsiery Lz Marage
Wichuades sn dock Mgy § aremey Sabeg Ageni
Vi o wic ool Chay shin Pl Fraried Arcounieg Manage
D ! ancsrede Kupi Rty bulls e P aerd Sk
o vy Hierk ki Pl Koshilslo | Accountng Marages
N —— Fada Faeris |5 shen Moaruagen
Twitete Clorems M gsipln Wl J atdorvi [
iy Falal gt Egthunesn Ciwones: Wl mn siwng Bpmatand
Winlghi Zaasd] Tk, Fuptrersses: £ (Dt
Tecronen crooss

kel
E

Prc. 3.14. Hpamep padorel ¢ komnonentom TSimpleDataSet
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4. OBECNEYEHWE UH®OPMALMOHHOW BE30MNACHOCTHU
WU 3ALINTA UHDOPMALIUMK
E MH®OPMALUMWOHHLIX CUCTEMAX

4.1. IPABOBAH OCHOBA OBECIIEHEHHA
HHDPOPMALHOHHOH BE3ONACHOCTH

[pi npoekTHpoBAHHE HEGOPMALMOHHLIX CHCTEM Ha BCEX CTAIMAX M 3Ta-
max paboT HendXoARMO VINTEIBATE BOTMPOCK, CRAIANNRE € 3AM[HTOH HI(op-
Malui, HHpOpMaLHOHHOH Be30nacHOCTRED.

Cranosnesne nEopMauBoHHOro obecTBa DOPOAHIO HE TOABKO [03H-
THEHEIC OWKHIAHNS, CRAIAHABIE © MONOKHTEIEHEIME NMEPEMEHAMH B HHIHN CO-
[HHYMA, HO, K COMMICHHID, TIOPOIHI0 H CEP]:-E'S]IE-IE ]IpOﬁ.’I'EHH.. B TOM YHCIE
cexzanueie ¢ undopyauponnoil Gezonacuocteio. Pewenne srnx npodiem ss-
AACTCA BECHMA BELKHEIM, TAK KaK OT TOT0 HANPAMYKD 3ABHCAT HAHOHALHEIC
HHTEpECk B HHpopMauHoHHO cdepe (BKIOUAA codMOaEHHE OCHOBHBEIX KOH-
CTHTYLUHOHHBIX MPAE H cBODOT HenoBeKa 0 TPRH{MHHH}, d TAKAS H CYIIECTBO-
Banne camoro HudopManHonnore odiectsa [11],

HeolxoauMo 0TMETHTE, HTO BCAYIIYHY POJIE B CTAHOBIACHHH I1H¢PDDMHL[}I-
OHHOIC OOMIECTBA HIPACT [OCYLAPCTBO, KOOPAWHWUPYA YCHIMA PAIIHYHELY
CYOBLKTOB ODMECTEA, 3MKOHOAATENRHO oDeCciecuHBan YOIoBsUs I8 KOHKYPCH-
MM B HHHOPMATIHOHHOH HIJIYCTPHH, I0PHJIMHMECKH 3anMmEas nHhopManmom-
HEIC TIpaBga K CBOOOIk JHEHOCTH, NPH XT0M ofecnedHBan AN IEHHOCTE Ha-
LHOHAIBHBIX MHTCPeCoB B HHQOpMALHoHHoi cfepe.

3a mocneanue rojgel B Poconiickoil @epepaiinn npoBeIcHa CyIISCTRCHHAR
padoTa o COI0AHHKD H COBEPLICHCTROBAHMID o0ccriedeHus e HHOpMalHoH-
Hoii GezonacHocTH. ChopMHPOBIRA MPABOBAA OCHOBA 0DECTIEEHHA HH{opMa-
umoHHoH DezonacHocTd, [pussare 3akon Poconitckoil depepauun «0 rocy-
aapeTeeHHON Talines, MenepaneHeie jakoHel «00 HHbopMankm, MHQOpMaLM-
COHHBEIX TEXHOTOHAY H O 3alIHTS I{HL]JO]JHHU.I{]-«IH., w0 NepCOHLIEHBIX TAHHEIX,
PAAAPYTHE 3KOHOE, BeAETes padora N0 MY PeaiiH3alMm, NOAroToBKE 3aK0H0-
MPOEKTOR, PETTAMENTHPYIONINY OOMIECTRENTEE OTHOIENHA B HIGOpMaTIHo-
Hoil cepe. Peanuzyerca rocyaapeTeennan nporpamma Poceuiickoil deaepa-
win aHudopmanpnonnoe obwecrso (2011 — 2020 roast ).

B Pocewitckoi @epepanpn nparoryvio Ga3y B obnacTH HRGOpMaimoRHoH
De30NacHoCTH COCTARIAIOT COOTBETCTRYIOUIHE MERIIYHAPOIHEE Jororopel P,
Koncruryums Pd; sakonsr Gepepansnoro yposus (Biiovas Qelepaisibie
KOHCTHTYIHOHHEIC 3aK0HEL, Kojekcel); vease [Tpesnaenta PO nocranornenna
Ipapureneecrea P, HOpMATHBHBIE NPABOBBIC AKTH (JelepanbHBIY MHHH-
CTEPCTE H BEAOMCTE; HOPMATHEHEIE NPAaBOBHE aKTH cydwekrop P, opranoe
MECTHOM CaMOYIPABIEHHAY | T.J1.
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Cpeia HOPMATHBHO-METOIHYECKHX JOKYMEHTOB MOCYIAPCTRCHHEIX 0pra-
nos P wmomno epaenuts Jokrpuny muopmanuonnoil ezonacnoct Pdy,
pyroroaaune gokyMenTsl DCTIK, npukasw @CE. (OcHoBHRE DOT0ECHHA
HOPMATHBHHIX NOKYMEHTOR B 001acTH HEQOpMaLHOHHOH Ge30nacHOCTH Bonee
JETANBHO W3YHAOTeH B paMiax aucuuivindel «Hudopmanuonnoe npasoy)

K]’JGHE TOTD, K HOPMATHREHO-METOIHYECKHAM OTHOCATCA CTHFT,I'[E[_!TT:I HH-
propMalHOHHOH  Ge30MacHOCTH, H3 KOTOPHIX BBIACIAKT: MEEIVHAPOIHLIE
'ﬂ']'HH,LI,H.p'I'bl; FocyJapeTBCHHBIC {HﬂLI.HUHH.I]bHHﬁ:I' E'I'H.HIJ;HP'['J:J P‘I’, PCI{UMGH,LIH.-
LMK N0 CTAHOAPTHIALMNT; METOIHYECKHE YKAIaHHA,

YenewHomy pelieHiio Bonpocos obecneveHHd HHpopMalHOoHHOH Sezo-
nmacHecTH PoccHilckon {I)‘CJJ,CPH]ZI_HH El][}{.‘i}ﬁl“']'ﬂ-j’lﬂ']' FOCYJIAPCTECHHAA CHCTCMA
IAMNTH HHGOPMALNH, CHCTEMA 3AIHTEl TOCYIAPCTREHHOH TafiHBl, CHCTEME
JIIl]lﬁEl3HpDBﬂ.t1IIH JAEHTENIBHOCTH B Ii}ﬁ.llt'IC'l'H FALHTBI IUC}'.‘[ﬂpﬂ']'Hﬁil]lUﬁ TAHHBl 1
CHCTCMIEA EE]JTHEhHKﬂ]lHH CPEACTE 3allHTE ]!IT{I'JH[JME.II,HH.

Buecre © TeM CTOMT OTMETHTE, YTO COCTOAHHE HHpOpMaUHOHHOH felo-
nacHeoTH Pocouickoi wuuu'paumu ACERHO B MOTHOH MEpCE COOTECTUTBEOBATE
pacTyiHM noTpednocTaM obmEecTra W TOCYIAPCTRA.

CoBpeMCHHBIE YCNOBMA [ONHTHHCCKOTO M COLMATBHO-IKOHOMHHCCKOTO
PASBHTHA CTPaikl BRISBIBAKYT E}EI}L"'JT.IUHF[C ]I}‘JﬂTF[BD].‘.IC"!HfI MEHJLY I[l‘.ITPCﬁHE}-
CTAMM OOIIECTBA B PACIUMPEHMH CBOOOIHONO obMeHa WHpOpMaLWeid u Heod-
NOJHMOCTEHY COXPANEHAA OTIeIBHEX PErTaMeHTHPOBAHNEIY oTpanntcHnil na
€ pacHpoCTPaiecHie.

B Poccun. wkax W B0 Beém mupe, pactér nonyispHocts Hortepuera.
lpr srom cywecTeeHdbe NpoDieMel HHOOPMALHMOHHON DEI0NACHOCTH CBI3A-
HEI H C TEM, UTO NMPECTYITHHEH H 3J0YMEIIINTEHIHEKH BEE HAIgE HCNOMBEIVIOT ero
B ceonx uenax. Tak, no coobwennw cexperapa Copbesa P Huwona Tlatpy-
mresa, domee 90 MIIUIHONOE KHDCPATAE COBEPIICHD Ha poccHilckne nidiopsa-
IMOHHEE pecypekl © 2010 1., n3 aux 57 muaanodor B 2014 1. [6]. [podacmm
SAMMILEHHOCTH HEdOPMALHOHHEBIX pecypeos, obecnetenns A0CTYIA K HHM, 2
THEWRE 34lIHTR OT BRCOHOTO H OMACHOND COOEMKHMOre, B TOM HHCIC H B paM-
Kax oDecrnedeHHs OCHOBHBIX KOHCTHTYLHOHHBIX Npag H ceoboa Ha WHQOpMa-
LHED, 5l.:3_:f".':.'I'IZIJ':iHEIf HBJHBYICH OQHHME K3 Hﬂllﬁﬂ]lcﬂ B HBLX.

EDETDSTII'HE Sﬂ!]l'liil'[l.;';':lf]lﬂCTH HAIMWOHANEHEX HATEPECOE B HT![]}DDMEI[HDTI-
HOl ciepe, oNpeleNAIMXCA COBOKYIHOCTERY COANAHCHPORAHHEIY HHTEPECOR
JIHMHOCTH, UEI.LI_DL"]'ISH. H MOCYAapcThd COCTABIACT IIOHATHLE H’HWMITHH\‘?HHHI?
dezenacnocmy Poccwiickon @edepayuy, OCHOBHLIC NOAKEHHA KOTOPOH H3-
nosenel B JokTpHue nHpopMannorHoil dezonacHocTH Poccniickoil denepa-
LIHEH, nnp::,ru::mimu_cﬁ BEKTOP MHOIOIUIAHOBRIX }"L‘H.‘[]lﬁ rocyJapcTed B CIIICPE
obecnedcHnd vHGopMannonHoii GesonacHocTy [2].

["ocyaaporeennoe peryiuposanne B cepe npuMeHeins HHQOPMALHOLH-
HEIX TEXHOMOMHH NPelycMaTpHRAST HAPAAY © JPYIHMH ACTIEKTAMH PeryIipo-
Balie OTHOWEHH, CBAIANNEIN ¢ MOHCKOM, NOTyIeHHEeM, TEpelade, mpoms-

T



BOJICTROM H PACIIPOCTPAHCHHEM HHGOPMAIHN ¢ NPHMEHEHHEM HHBOPMALIHOH-
HBIX TEXHONOrHE (M(opMaTH3aimn), Ha OCHOBAHHH IPHHIMIOE, YCTAHOB/IEH-
e Oenepansieid tagonoM or 27 wiong 2006 r. Ne 149-03 «O06 prdopsammg
HHBOPMALHOHHEIX TEXHOMOTHAX W O 3a1MTe HHPOPMALMHY (B PEIAKUHH OT
21.07.20014 r. Ne242-@3); passurie MHQOPMAUHOHHEIY CHOTEM PA3NHAMHOIO
Ha3HAYEHHA T4 oDecnevenna rpasaan (hH3Ngeckux THIT), Opranu3anni, ro-
CYAAPCTECHHEIY OPTAHOE M OPTAHOE MOCTHOTO CAMOVIPABNCHHS HH(BOPMALIH-
eil, a Taksme oDeCHICUCHEE BIAHMOICHCTENA TAKHY CHCTEM! COSJAHHME YCIOBHIL
ana ypekTHBHOTO HenonklopadiA B Poceuiickoil Penepanim nHdopMalHoH-
HO-TENEKOMMYHHEALHOHHBEIX ceTeil, B ToM wHcene cetd HaTepHer w MHBIX no-
AOOHEE HHPOPMAIHOHHG-TENCKOMMYHRELIHOHERX ceTed | 10].

[Tpw 3ToM rocyaapcTEEHHBIE OPTAHE], OPTAHE MECTHOTO CaMOYTIPABISHHA
B COOTBETCTRHH €O CROHMH TOIHOMOYHAMH YIacTBYIOT B paspaloTKe W peanH-
UMK UEIeBEIX TPOrpaMM IPHMeHeHHS HHQOPMALHOHHEY TeXHOMOIHI, cos-
AT HHpOPMAIHOHHEE CHCTEME] H 00eCTIeTHBAKT JOCTVIT K COOEpHRAIeica b
HHX HI!L]}DE}MHIIHH Ha PYCCKOM A3BIKE H IOCYIAPCTBEHHOM H3BIKE COOTBCTCT-
ayiome pecnytankd B coctane Poconiickoi Menepaimn.

Huopamanmonnele cuetessl {cornacno or. 13 @eepansnoro  sakoHa
«00 nndopmaiiy, HHPOPMALHOHHEIY TEXHOLOIMAX H O 3awdre uapopMa-
WHH») BEIWYAWT B ceda: rocy 1apiTECHHEIC HHI[I}E}IJMFI.HHDHHI:[Q CHCTEMBL
{penepansibie HHHOPMALHOHHEIE CHCTEMBL H PErHOHANBHBIE HHpOPMAaLHOH-
HEIE CHCTEME, COZTAHHEIC HA OCHOBAHHH COOTBETCTRCHHO (EICpaibiEIX KO-
HOB, 3akoHOB CyObekTOoB Poccniickoll @epepauun, Ha OCHOBAHHH IPABOBBIX
AKTOB MOCYIAPCTBEHHBIX OPTaHOB), MYHHUMIANABHBIE HH(IOPMALHOHHEE CHE-
TEMBI, CO3MAHHBIE HA OCHOBAHHH PEIICHHA OPTaHa MECTHOTO CaMOYTNIPABICHHA,
HHEIE HHPOPMAITHOHHEIE CHCTEMEI,

OneparopoM HHGOPMALMOHHOR CHCTEMBL (CCIH HHOC HE YVCTAHOBICHO
fpeepaibibIME 3AKOHAMN ) ABIHETCA CODCTBEHHME MCHOABIYEMBIN LA 00pa-
DOTKM colepaaiieiics B 0a3ax Janiex HHQOPMAIHH TEXHHUECKIY CPEICTR,
KOTOPRIT MPaRoMEPHO MOARIVETCA TAKHMH 0a3aMI JANTETX, WIH AN0, © KOTo-
PLIM 3TOT coDCTECHHHE 3akNouuI JIorosop of skciuyarauns nindopmMalinon-
HOll cueremsl. B cayuaax o B nopajgke, YOTAHOBACHHHX (eaepaisHbIME
JAKOHAMH, onepaTop HHGOPMALUMOHHON CHCTeMBl O0KeH ODCCOCUHTE BO3-
MOMHOCTE pasMelieHHa uHpopmanuu B cetH HHTEpHET B (opME OTEPHITHIX
TAHHEIX.

Bamuo orMeTtirs, 4T0 npasa ofdiagatens MEopMalin, cogepaaieiica s
fa3ax JaHHBIX II:H{]JDPMELIHGHHO]-:I CHCTCMEL, MOONEHEAT OXPAHS HEIABHCHMO OT
ABTOPCKHX H HHEIX NPAB HA TAKHE Da3Bl TAHHBIX.

YVertanornennsie Mencpantieiy akonoM «O0 wrdopManin, uuopma-
HHOHHEIX TEXHOJIOIHAX H O 3amure wmhopsannny: TpefoBanns K rocyIaper-
BEHHBIM HEPOPMAIHOHHEIM CHCTEMAM PACHPOCTPAHAIOTCA H HA MYHHIIHIANL-
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HEIE 1IH¢FDDM€H.|:HDH1-IHI'." CHCTEMEL (ECIH HHOE HE HNPEIYCMOTPCHD 3AK0OHOA-
TenseTRoM Pocenitckoi Menepanuy 0 MECTHOM CAMOVTTPARICHHN ),

B cooTBeTCTBHH ¢ TCXHUUCCKHMH PCIaMEHTIMH, HOPMUTHEHBIMH [IpaBo-
BEIMH AKTAMH TOCYIAPCTRENNEIX OPTanoR, HOPMATHREITEMHE MTPAROREMHE AKTAMH
OpradHoe MECTHOTS CaMOVIIPABICHHA, NMPHHHMAKMIHX pellcHHA o COITaHHH
HHPOPMAIIHOHHLIX CHCTEM MOIYT YVCTAHABIMBATLCA 0COGCHHOCTH 3KCILTYATI-
LHH IMOCYIAPCTBEHHEN HHPOPMALHMOHHEIX CHCTEM W MYHHLUMIATBHEIX MHpOP-
MALHOHHEIX CHCTEM.

[Mopsaok coOINaAHMA W IKCOIYATAHHE HHEOPMAHOHHEX CHOTEM, HE AR-
JANOIIHECH ToCYTapCTRCHHBIMHA IIITCt'DPMEIII.HDIHI'E-TMH CHCTEMAMH HIH MYHHIIH-
HANLHEIMH HH(WOPMALHOHHBIME CHCTEMAMH, ONPEACIACTC] OUEPATOPAME Ta-
KHX HHOPMAIHOHHEIX CHCTEM B COOTBETCTEHH © TPeOOBAHHAMN, YCTAHORBISH-
HeIMH Peaepanbbin sakoHoM «O8 HEQOpMALHK, HHPOPMALMOHHBIX TEXHO-
JOTHSX O 331HTe HIQOPMALHIY HIH JIPYTHME Qie/IepalibiBMH SaK0HAMIL

Jauwquma ungopraiun corinacHo or. 16 @epepankioro sakoHa «00 He-
ipopMatie, HHHOPMALTHOHHEIX TEXHOMOTHAX H O 3aI0ATe HH(OPMALHEY TPeT-
CTARIACT COOOH NPHHATHE NPABOBLXY, OPTaHMIAMHONHEX H TEXHHUYCCKNX MEp,
HANPABRICHHBIX Hal

— olecneucHHe 3alUHTH HHQOPMALME 0T HENPABOMCPHOIO A0CTYIIA,
YHHUTOHRENHA, MOAHQHIHPORANEA, ONOKHPOBAHNE, KOTTHPORAHNE, MPEeI0CcTaR-
JCHHA, PACHOPOCTPAHCHHA, d TAKME OT HHBIX HCNPABOMCPHBIX NelcTBHA B OT-
HOLICHHK TAK0H HHQOPMaim;

cobmoaeHne  KoH(GHICHUHATEHOCTH HHQOPMALME  OrPAHHYEHHOTD
JocTyna;

—  pCAlIH3AlME NPaBa Ha J0CTYI K HHQOpMam.

ITpu cosnanny HHHOPMATHOHHEIX CHCTEM HeoGXOIHMO YUHTEIBATE, YTO
ofnagarens HndopMalHK, onepaTop HpoPMALHOHHON CHOTEMBL B CIYHAAX,
YCTAHORNCHHEX 3akonoaarenseTeoM Poceniickoi @epepanyun, obgzaner obec-
TEYHTE:

—  NpeAOTBPALICHHE HECAHKUMOHHPOBAHHOIO J0CTYHA K HHpOpMalmH
WM} Tepeaun ef THIAM, He HMETOIIM TPARA HA JOCTYT K winddopManin;

—  CBOCBPEMCHHOC OUHApYCHHC (AKTOB HECAHKUHOHHPOBAHHOIO O0C-
TYIE K HHQOPMALHIE;

NpeaynpeaICHHE BOIMIGRHOCTH HCﬁJﬂ-meHHTHhIK MOCISICTEHE Ha-
PYIIEHHA MOPATEA TOCTYIA K HAQOPMATIHH,

—  HEAONYIIEHHE BOFICHCTEHA Ha TEXHHYCCKHE CPeICcTBa oDpaboTER
HHIOPMAIIHN, B PE3VIIBTATE KOTOPOTO HAPYILAETCA HX (YHEIHOHHPORIHHE;

—  BOIMOMHOCTH HEIAMELIHTEIBHOIO BOCCTAHOBICHUS MH(QOpMALME,
MOTHHHIFPORATHON HIH YHHYTOREHAOH BCIeICTEHE HECANKITNOHHPORATHOTD
JOCTYNA K HEli;

—  NOCTOAHHBI KOHTPONE 33 00CCICUCHHEM YPOBHA 3alMIMEHHOCTH HH-
fhopmManHu;
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HAXOMIeHHe Ha TeppHTopHn Pocomiickoi @enepaumm §a3 JaHHBIX
HHBOPMALHH, © HCOOAB30BAHHCM KOTOPBIX OCYILECTBIAKWTCA COOp, 3allHCh,
CHCTEMATHIALNA, HAKOIUICHHE, XpaHeHHe, yrouHeHue {(o0HOBICHHE, HIMEHE-
HHE), WIRICYCHHE NEPCOHATRHLIY JaHueX rpasgan Pocemiickon Oepepaunsn
{ror nynkT BeejEn Cepepankimm 3akonoM ot 21 moura 2014 1, Ne 242-03
Cobpanne saxononatenecTea Pocowiickoii Memeparmn, 20104, Ne 30, o, 4243,
Berynaer B oy ¢ 1 cenradps 2016 1),

HeobXoauMo 0TMETHTE, YTO B COOTBCTCTENN ¢ DelepaibibiM 3aK0HOM
w06 prhopMaie, FRHOPMAITHOMHEX TEXHOTOTHAX W O 3ANINTE HHGOpMamm:
tpefoBania o 3ammre WHbopMaunK, colepiEalleics B roCYLapoTBEHHBIX
HHEOPMALHOHHBIX CHCTEMAX, YCTAHABITHBAKTCA (elepalbHBIM OPraHOM M-
NOIHUTENEHOH BlacTH 8 0D1acTl obecneueHHA De30MacHoCTH | (e aepaibHEIM
OPrafioyM HCIOTHATENRHOH BIACTH, YIOIHOMOSMEHHEM B 00TaCTH TPOTHROIEH-
CTEMA TEXHHHCCEHM paiBeIkaM H TEXHHYECKOH 3a1HTR HH'[IJGPHEHHH. B mpe-
Aenay HX IMOJTHOMOYHIA. l'lpl{ COZTAHHH H JRCTIVATALHH FocyIapCTBEeHHBIX
HHQOPMALHOHHBIX  CHCTEM HCHONBIYEMBIC B LeNSX 3amutel HHGOpMani
METOIR B cnocobsl of 3AHTH J00#EE COOTRCTCTROBATE YKAZAHHEIM Tpebo-
BaHIAM.

Tawe HeoOXOOAHMO VUMTHIBATH, 4TC (elepalbHBIMH 30KOHAMH MOTYT
OBITE YCTAHOBACHE] OIPAHIMCHHA HCHONBI0BAHKUA OUPEICIEHHEIX CPEACTE 3a-
HHTE HHPOPMAIFH H OCVIIECTRICHHA OTACTEHEX BHAOR ACATCIRHOCTH B 00-
TACTH 3ATMHTRT W OPMATIH,

Hapywenne yrkazanuex tpeGopanmii Pepepansroro zaxona «08 uHop-
MAUHH, HHOPMALHOHHELX TEXHOIOIHAX H O 3ainTe niopmanumy sieqér a
CcoDO  JIHCUHILIHHAPHYR, TPA#/IAHCKO-NPABOBYR), AJMHIHCTPATHEHYKY 1IN
YIUIORHYIQ OTRETCTREHHOCTR B COOTRETCTEMH © 3AKOHOIATEIRCTROM PoccHil-
ckofi themeparmm,

CHCTEMHBI NOAXOI K ONHCAHWED HHPOpMAMOHHOI De3onacHocTH npea-
AArgeT BRIACICHIE CHEAVIOWNY coCTaRIAI0MNY HEdopMaorHoi GesonacHo-
ern [12]:

—  JAROHOOATCNEHAA, HOPMATHEHO-TIPABOBAA H HaYYHAH fasa;

— CTPYKTYpa W 33144l OpPraHoe (nojpasiencHuii), olecnedHBaromiy
desonacHocts MT,

—  OPragpsamHoHHO-TEXHIMCCKHE H POKHMHABIC MEPRI H METOJIED (II0JIH-
THEAD HHPOPMALNOHHOI Ge30NacHOCTH);

—  HNporpaMMHO-TCXHHYCCEHE CIOCcoDhEl M CpeacTea oBECneyeHHA HH-
popmanoraoil Ge3onacHOCTH.

Hensio peanusanps widopManoninoil GeiomaciocTH Kakoro-nndo obn-
EKTA ARITAETCA nocTpoenHe Cneremsl obecnedenns wHopMamonnol Geso-
MACHOCTH JAAHHOTD 00BEKTA.
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4.2. CTAHJIAPTbBI HH®OPMAIIHOHHOH BE3OIACHOCTH.
MOJEIHBIE CCBLTKH

Huzge npuee/ieHsl N0JE3HBIE COBLIKH HA HHTEPHET-PECYPOBL, COACRALLNE
NpasoByHy §a3y, AHAIWTHKY. MATCPHAIB 00 ODCCHeNCHHEY HH{OPMALHOHHOH
Be30nacHOCTH, HALMOHANBHBIE CTAHAAPTE B o8nacry nudopyaunosHoil Geso-
TACHTH.

http:!iwww. gost.ru/wpsiportallpages. Catalog OfStandarts

POCCTAHIAPT, deenepanksioe aredNTCTRO 10 TEXHHTECKOMY PETYITH-
BAFHIO B MeTporornn, Karamor #ainonansieix 0 MERIVHAPOIHEY CTangap-
TOB € ROZMOMHOCTRIO TOHCKA 110 HMelomeica Hase,

hitp:!iwww, fstec.ru

Odmumansioiii cailr @egepancioil crymdbl 10 TEXHHMECKOMY W 3KC-
noprHoMy konTpomke (HCTIK Poccnn), genepansHoro opraHa HCNonHHTENE-
HOH BJACTH, OCYIUECTBAAKILETO MEHKOTPACICBYH KOOPAHHALNK W (yHELHO-
HAMLHOE PEryIHpoBaHHE JeATelRHOCTH Mo olecneveHHld 3aluTE HHbopMa-
LHH, coep#alleil CREJCHHA, COCTARMAKILNE FOCYIAPCTBCHHYID HAH cay#el-
HYIO TaiiHy, 0T ¢ YTCUKH 110 TeXHHHYCCKHM KAHAIAM, OT HECAHKUHOHHPOBAH-
HOTO JOCTYIIA K Heil, 0T cnenuaieipy podleicTenil na undopmanmo v no
MPOTHEGIEfICTENIO TEXHHYSCKHM CPElCTBaM pajeeflki Ha TeppuTopHH Poc-
cufickofi Pemepaumn, ColepAHT HOPMATHBHEIE MPABCRRE AKTH M HHGopMa-
UHOHHEIE MATEPHATEL,

heip:difstec.rulrss-lental 11 3-tekhnicheskaya-cashchita-informarsiildoke-
mentylgosudarstvennye-standarty/3 7 7-goswdarstvennye-standarty

Odmumansapiii caiit @egepansHoil coy#dbl 110 TEXHHUCCKOMY H 3KC-
nopraomy koutpoiw (PCTIK Pocenn). Hauuonansebie cranfaprsl. Cras-
JapThl B 000acTH HHQOPMAaIHOHAOH De30nacHoCTH,

hitpiiwww.aziru

Caiit MewpernonanbHoll 00IIECTBCHHOH OPraHH3alNH  «ACCOLHALHA
samuTel HHQopManrny (AJH), aeaTensHOCTE KOTOpOH HAOPARICHA Ha co3la-
HHE DUIArONPHATHEIX VCIOBHA 118 peaiHsalMi norpedHocTed rpasiad, GHi-
HECA H OpraHoBy ['DE}'_,‘I,H.]JCTHEHIIDﬁ BIIACTH B TPOAYKETAX H TEXHOIOUHAX 3A0LH-
T WHhopMaiai, AJH axTiero mzanMoneficTeyeT ¢ anmapartoM Coseta bezo-
nacuocTH Pd, ©CE Pocomn, DCTIK Poccwn, JApyrAMH MHHHCTEPCTRAMH
H BEAOMCTHEAMH, & TAKWE CO MHOTHMHA Itl]iTiallCﬂEﬂ-)I{DTiﬂMFT"-TE.'CTCHHT-! CTPVE-
TYpanH. I:GII:E]'JKHT HOPMATHBEHEIC NMPAROERE AKTR H Til[l'liﬂp."-TEl]l,FTﬂllT!l-[E MATE=
PHAMIRL
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hrpziilera. ruilibrary/search!

“pHBUBHﬂ 0433, AaHAIHTHED H HCCOCHOBAHMA [0 TEME 3alIHThL HHE]JUPMH-
e Ha opuupanedor caitre LETA [T-company (komnanns LETA — nupep
poidka dapopmannonsoll Gesonacnocty B PoocH, 3aHMMACT BelyLULHME 103H-
UMM B 00NACTH 3AIHTEL OT YTEUeE KOH(IISHIHABHEK tadasx (DLP), samu-
TH TMepCoHaNEARY Janaery (3111}, okassBaeT DOMRLIH COSKTP YoIyT 1Mo WH-
dopmanonHoil fe30macHoOCTH — oT paspaborkd cTpaternd Hb, sHeapenns u
CULLPUBEIHQJ.EJIHH TEXHHYECKHX CPE;IC'L'B SAIHTEL HI[!I:IEIFIMH.:II,HH J0 OEAZAHHA J‘C-
YT 10 pACCIEN0BAHHEG H NPeIoTEPALIEHHD KOMIBHTEPHEIX NPECTYILUIEHHIL ).

httpfwwwinfolaw. ral

DnexTponnas sepond wypaana «Hudopmanponrnoe npanos. Ipeactasna-
©T AHATHTHYECKHE MYTGIHEAINH N0 BOMpocaM HHOpMalTHOHEOTD Tpasa, B TOM
YHCITE FAMHTE MEPCOHATEHEN JaHRER, HHEOPMAIHOHHOH De30MacHoCTH.

hatpelwwweirsec rufarticles2lallpubliks

DmekTponHelil apxie nySnmkauniil acoypaana «Madopyaunonnas Geso-
nacHocTes. CodepauT HHQOPMALMOHHO-AHATHTHYCCKHE MATEPHAARL MO BO-
Hpocam 3AMHTE HH{OPMALHH.

httpiiwwwitsec.rulrass.php

Apxus wesTponpoi raser allwhopMannmonsaa GesonacHocTee, Co-
ACPIEHT My DAMKAIHE [0 BONPOcaM HufopMatHonHeil Ge30nacuocTH

hep:fiwww.secutech.rularticles2lallpubliks

ShekTponibii apxue myOnnkauui aypoana «CHCTEMBl GEI0NACHOCTHY,
Conep®uT HEGopManHoHHO-AHATATHIECKAE MATEPHANTET IO BOTIPOCAM 3AIIHTE
wHGopMarm,

WWW. Sarani. ri

Wureprer-gepens  cucremsl  «lapanrys  (lpaposas  uupopmaunosHo-
NOHCKOBAN CHETEMA).

WWW. consuitant. ru

(HuTepHet-pepeua cucTemsl «Koncynerantllmocs. (Ilpaporas uHiop-
MalHOHHO-TTONCKORAA CHCTEMA),
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3AKNKOYEHHE

Hudopmaunonnsle TexHogorng — 0a3a 1na paspadoTkH HHpOpMaLHOH-
HEIX CHCTEM, KOTOPRIE HBIANTCA TIIABHEIM IﬂTttiﬂpMall,HﬂlTIlI—-TM PECYPCOM,
ﬂfﬁEG]IE‘IHHﬂIDIIIH\T ']i:]:l'd:lEKTHHHDE‘Th ﬁHSI[EEﬂ NMPOH3BICTREHHKIX CHCTEM,

3EIII3!.T-IEﬁ' MOBRITIIEHHA HTI{hﬂpHaT'HEﬂI[HH NPOWIBICTREHHEIX CHCTEM HB-
JIACTCH HHTErpalHa TC?&T!DJIDFHE[ C CO3JAHAEM aBRTOMATHIHPOBAHHEIX KOMITICK=-
COR, DEEEHE"-I'T!BEIFHIII,DTK YHPABRIEHHE NMPON3IBOJICTREHHEMH CHCTEMAMH.

ﬂpnen—r}ipnnalme HI!E]'}QDME['[HDT!I[]:I?{ CHCTEM OCHOBAHO Ha }"—]E’TE‘ Bid=
MOGHOCTER HOBLIX HEGOPMAIHOHHEIX TEXHOTOMHH 1 noTpebuocTed obonysn-
BAHA ﬁHT‘i]IEC-Dp[}I[CEEﬂB NPOHIBOJICTECHHEX CHCTCM.

Cl‘.l'.‘l-,l],ﬂlli!li.: HHOTEIPHPOBAHHEIX ABTOMATHIHPOBAHHLIX CHCTCM VIPABICHHA
BEITHACT 3414491 MPOCKTHPOBAHHA HIILjiIl.‘.I].'?I!-IHlI,iIDIIHI:[I CHCTEM HA OCHOBL [I0-
ITANMHON0 PECHIEHITHPHHTA Ir]ll’l.i]l‘.l].'?l!-'[ﬂll,i‘[i]]lﬂla[l HPGHECCOB [IPOHIBOICTECHHLIX
CHCTEM.

MﬂﬂﬂJIHPDH&HHE — ATO CAOMHBIA I¥Th B II]]IJEKJ'H]:'}UBE’IHH}'I H p-H.E]]HE‘IJ'I'E{l'.:
JEOOro HPOAYETA, 4 CHCUTCM B lJiJ'.‘.IﬁlTHHUI’_"I'H, '[].']l.:ﬁ}'ﬁ]lﬂ,l-‘[ﬁ OT HHECHUPOB Bhi-
COROH I{BﬂJLHq.lﬂICﬂI.IHH, BHHMAHHA, 'IL‘P[J.GHH:II, a oT Dp['ﬂl—l“jﬂl.lﬂl-‘[ — ZHAYMHTLb-
HbIX LIHBCC'I'HI.[HH B C]jﬂ..']_ﬂ'l'liﬂ M!J..'J,‘.'.‘.'IHPE}HEHHH. O’..'J.Hﬂh:ﬂ' KaKHMH ﬁlﬂ. ..'J,!J]:Iﬂl'ﬂ'
CTOHIIHMH HH ﬁhl:ll’] ITH IIPUJ.IQCI.'.‘J:.I, IKOHOMHYCCKAA BRIIOAA OT HX HCIIOINB30-
BAHHA OMEBHIHAD CHCTEMA ﬁﬁ'} ﬂﬁﬂlﬁli HMEST HAHMEHBIIHE II"l._'J.L"'.-pHi.’HH. B na-
cTodAllee Bpemd nprodperaeT ocoboe 3HATEHHE OLUEHKA 3ANIHIENHOCTH CHE-
TEM, ILE}CKGJJI&K}" BCE CHCTEMBI ﬂ']'pﬂmﬂ'l'ﬂﬂ ﬂﬁhﬁ‘.ﬂ.lﬂiﬂ]'h C |'.|uﬁa_||h||1:1ﬁ CETBIO
MuTeprer. TpefoBaHHA 3alIHIIEHHOCTH B HEKOTOPBIX OTHOLWEHHAX NoA00HbI
TpedoparuaM GezonacHocTH. B 9acTHOCTH, OHH ONPedenAlT HEIITATHOE M[0-
BeCHHE CHOTEMBL, 8 He e wpaboveer noeefenne. OOHAKO, KAK TMPABHIO, He-
BOIMOMHO ONPENeNHTE 2T NOBEJCHHE B BHAC MPOCTHIX OTPAHMHCHHIL, KOH-
TPOMHPYEMBIX CHCTEMOM.

[MpoBnemel 2aHIIEHHOCTH HHPOPMALMOHHBIX PECYPCOB, ODeCreMeHHA
JIOCTYTIA K HHM, @ TAKHKE 30T 0T BPEIHOIO H ONACHOTD COLEPHHMOT0, B TOM
HHCTE H B paMEax o0ecnededis OCHOBHEIX KOHCTHTYIIHOHHBIX TPaE H crod0/
Ha HHopManHw, Ge3VeI0BHO, ARNAKTCA OJHHMH H3 HaudOICe BAKHEIX,

CocTogHne 3al0HINEHHOCTH HALMOHAIEHEN HHTEPECOR B HHIPOPMALHOH-
HOil ciepe, ONPeICAUMXCA COBOKYTTHOCTERY COaNAHCHPORAHHEIN HHTEPECOR
JAHYHOCTH, o0IIeCTEAa M IOCYIAPCTRA COCTARIACT NOHATHE HH(pOpMaHoHHOH
GezonacHoeTH Poceriickoil Penepanmn,

CoppemeHHEIe HHOOPMALHOHHEIC CHCTEMEL JOKHE B MOJHOH Mepe oT-
BECHATE TpEﬁﬂHﬂETHHM COOTRETCTEYIONINX CTAHJAPTOR H HOPMATHREHO-TIPAROBRIX
axror B cepe mhopMannonnoi dezonacHocTH.
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