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OUOAKTUYECKUINA NJIAH

PaszpaboTka acku3Horo npoekrta. Mogenn kopnopatmesHoi AUC.
PazpaboTka nonb3oBaTenbCkux nHTepdercon 1 npototuna AUC. MicnbiTaHne
npotoTuna un gopabotka T3 no peadynbTatam UcnbITaHMn. DyHKUMOHaNbHas
cTpykTypa AVIC npomsbliluneHHon kopnopauun. Apxutektypa AVIC. OCHOBHble
npuHUunbl paspadoTkm apxmtektypbl AIC. OCHOBHbIE MeTOAbl pa3paboTku
cocTaBa M CTPYKTypbl MHDOPMaALMOHHOro obecneyveHusa. Kputepum
ONTMManbHOIrO CUHTE3a pacnpeneneHHon apxmtektypbl MO ANC. Bbibop
napameTtpoB apxutektypbl MO pacnpeneneHHonn ANC. PaspaboTka
cneundukaunm Ha QyHKUUN, GU3NYECKUI KOMMOHEHT N MPOrpaMmMHoOe
obecneyeHne ANC. PaspaboTtka u ookymeHTupoBaHue Tl B COOTBETCTBME
¢ T3 v cTaHgapTamm.

Pabouyee npoektuposaHne ANC n mHTerpaumsa KOMMNOHEHTOB.
PaspaboTka npuknagHblix nporpamm. PaspaboTka MCXOAHbIX TEKCTOB
nporpamm. lNpuknagHoe nporpaMmmupoBaHme Ha Ga3e MOBTOPHO
MCMOJb3yeMbIX KOMMOHEHTOB. TpaHcnaums, oTnagka, TectmpoBanmne. OugHka
KayecTBa nporpamMm U WUX COOTBETCTBUSA TpeboBaHuam T3.
JokymeHTMpoBaHMe npuknagHbix nporpamMm. PazpaboTka 6a3 OaHHbIX.
CTpykTypbl 623 gaHHbIX. BBOA MHPOpMaLMK AN KOHTPOJSIbHBIX MPUMEPOB U
ncnolTaHua 6a3 paHHbIX. MHTerpauusa komnoHeHToB ANC. UHTerpauusa
npuknagHbIX NporpamMmm B GyHKUMOHaNbHbIe 6510kn. MIHTerpaums 6a3 aaHHbIX,
TEXHMYECKNX U MPOrpaMMHbIX KOMMOHEHTOB. KoMnnekcHas oTnaaka u
TecTMpoBaHue, pa3dpaboTka njaHa U MeTOAMK NMPUEeMO-COATOYHbIX
mncnoitaHnin AUC.

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT

5



JINTEPATYPA

BasoBas
*1. MamukoHoB A.T'. MpoekTuposaHne ACY: YyebHuk. M., 1987.
JdononHurenbHasa

*2. MakeTupoBaHue. lpoekTupoBaHne n peannsaums ANaN0roBbIX
MHOOPMAUMOHHbIX cuctem. M., 1993.

*3. KongHoB I'.H. KoHcanTuHr npu aBTOMatTu3auum npeanpuatuin
(nopxomobl, MeToapbl, cpeacTtea). M., 1997.

*4. TNepcoH P. Access ansa Windows 95 B nognvHHuke. Cn6., 1997.

MpumeyaHme. 3HakoM (*) oTMeYeHbl paboThbl, HA OCHOBE KOTOPLIX COCTaB/IEH TEMaTUYECKMIA 0630p.

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT

6



TEMATUYECKUA OB30P*

1. TEXHUHECKOE NMPOEKTUPOBAHUE APXUTEKTYPbl AUC

1.1. PaspaboTka 3CKM3HOIro NpoeKTa
1.1.1. PaspaboTka ncxogHbix mopenein kopnopatuBHoii AUC

OTan NPoOeKTUPOBaHUSA - 3TO YC/IOBHO BbIAENEHHAS YaCTb npouecca
MPOEKTUPOBAHUSA, CBOASLWAACA K BbINOJIHEHNIO OLHOW WU HECKONbKUX
MPOEeKTHbIX npoueayp, OOWHOCTb KOTOPbLIX onpepenaeTcyd
MPUHAANEXHOCTbIO MOJlydYaeMblX MPOEKTHbIX PEWeHUm K OO4HOMY
MepapxruyeckoMy YPOBHIO ONUCaHUS.

OCKM3HOE MPOoeKTUpOoBaHME He ABNSeTcd obsd3aTeslbHbIM 3Tanom
co3pgaHuga AVC n nHorpa paccmaTpuBaeTCs Kak 4aCTb TEXHUYECKOro
npoekTupoBaHus. OgHako npu pa3paboTke CNOXHbLIX CUCTEM BCKU3HOEe
npoeKkTupoBaHue - NnpeasBapuTesibHOE NPOEKTUPOBaAHME, OMUChIBaoLLLEee
KPpYynHoOG/M04YHYO Mopenb cCTpykTypbl AVMC Ha ypoOBHE onucaHui
MONb30BATENILCKMX NHTEPDENCOB U NIOrNYECKNX MOLENEN OaHHbIX, - Kak
npasuio, Heobxoaumo.

Ctpyktypa AUC - 3TO COBOKYMHOCTb YCTOWYMBBLIX CBA3EM, CrnocoboB
B3aMMOENCTBUA INIEMEHTOB CUCTEMBbI, ONPenendwas ee LefoCTHOCTb
M €OWHCTBO, NPX 3TOM BCE, YTO HaxoAMTCH B NMpeaMeTHoin obnacTtu 3a
rpaHnuamMm CUCTEMbI, CUUTaeTCcH cpepnoin (okpyxatwuweu)
¢dyHkumnoHnposaHus AUC.

Ina  coBpeMeHHbIX kopnopaTtuBHbix AWNC  xapaktepHa
pacnpepeneHHaa oO6paboTKka AaHHbIX, KOrga pasHble QYHKUUKU Unim
NOACUCTEMbI, MHTEFPUPYEMBIE B €AMHYI0, PYHKLMOHANbHYIO CTPYKTYpy AUC,
peannsylTcd Ha NporpamMMHO-anmnapartHbix naardopmax pasHoro Tvna,
TEppUTOPUANbHO yaaneHHbix apyr ot gpyra. OtaenbHble yactu Takux AVC
4acTO CO34aBajiNCb He3aBUCUMO APYr OT Agpyra v, B 3TOM cCliy4ae,
BaXHeWLen 3agadyein npoekra aBngeTcd MHTerpaumnsa MHGOpPMaLMOHHbIX
pecypcoB - co3daHne eamHoro HdopmaumoHHoro obecrnedenus AVC na
MHMOPMALIMOHHbBIX KOMMOHEHTOB, Peasin30BaHHbIX C MOMOLLLIO PA3/INYHbIX
MOLenen AaHHbIX, 93blKOB MNPOrpaMMmMpPOBaHNA U DYHKLMOHUPYIOLLNX B
pPaszninYHbIX OMEPAaLMOHHBLIX CUCTEMAX.

OcHoBHbIe NpuHUMNbI pa3paboTk AVIC chopmMmpoBanuch B pedynbtaTe
MHOTOYNCIIEHHbIX NCC/IEA0BAHNA U 3KCMNEPUMEHTOB, a TakXe onbiTa
pa3paboTymkoB. MiMeloTcs pasHble Noaxonbl K NpoLeccy NpoekTUPOBaHUS,

* XXunpHbIM LWIPUGTOM BbIAENEHBI HOBbIE MOHATUS, KOTOPbIE HEOOXOAUMO YCBOUTL. 3HaHWE
9TUX NOHATWI ByAET NPOBEPATLCA NPU TECTUPOBAHUN.
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HO OCHOBHblIE€ OT/INYUA MEXAOY HUMWU 3aKl4arTCd B UCNONb30BaHUN
pPa3NNYHON TEPMUHONOIMK N NpuopuTeToB. Mbl Byaem paccmaTpuBaTtb
noaxoA, Npu KOTOPOM MPUOPUTETHI OTAATCA Lensam co3gaHusa AVC.

9710 3HauuT, 4To ANC co3paeTca He pagu UCMONb30OBAHUS CaMbIX
nocrniegHMx BEPCUN KOMNOHEHTOB, WHTEMPUPOBAHHbLIX B CBEPXCOBPEMEHHOM
(C TEXHMYECKOW TOYKN 3PEHMNS) CUCTEME, a Paan 9P DEKTUBHOIO LOCTUXEHUS
uener odbekTa, AN KOTOPOro OHa CO3JaeTcs.

C TOYKM 3pEeHUs CUCTEMHOIro aHanauTuka, BCe OpraHusaumn BecbMma
MOX0XW Opyr Ha gpyra. B cTpykTypy Kaxgon 13 HMX, HeE3aBMCUMO OT poaa
DEeATenbHOCTU, BXOOAT MHOMOYUCEHHbIE NOAPa3aeNeHNs, HENOCPEACTBEH-
HO OCYLLECTBASIIOLLMNE TOT UM MHON BUA, OEATENBHOCTN KOpnopawumn, a Takxe
avipekums, byxrantepusi, KaHUensapua v T.4,.

MoopaspeneHns koprnopaunm (CM. pmuc.1.) NPOHM3aHbl BEPTUKASIbHbIMU
1 FOPU3OHTaNIbHLIMU CBA3SIMU, 0OMEHMBAIOTCS MexXay co00ol MHOopMaUmen,
a TaKkke BbINOSHSAOT OTAeNbHblE DYHKLNM B 0OLLLEKOPNOPATUBHOM CTPYKTYPE.
HekoTopble U3 nogpasfeneHuin, Hanpumep, gmpekums, GUHaHCOBbIE Y
cHabXeH4yeckme cny>xObl B3anMOoAENCTBYIOT C BHELLHUMUW NapTHeEpPamm (BaHKk,
HanoroBasi MHCNEKLUMS, NOCTaBLWMKN U T.4.), a Takke dunvanamm camor
KOMMNaHuu.

Takum obpasom, sawbass opraHusaunss - 3TO COBOKYMNHOCTb
B3aMMOOENCTBYIOLWMX 3/IEMEHTOB (NOApas3aeneHnin), Kaxapli U3 KoTopbIX
MOXET MMETb CBOI CTPYKTYPY. DNeMeHTbl CBA3aHbl Mexay Co0OoW
GYHKUMOHANBHO, T.€. OHW BbLIMOJHAIOT OTAENbHbIE BMAObI paboT B pamkax
eauHOro npoLecca, a Takke MHOopPMaLMOHHO, OOMEHNBASACh AOKYMEHTaMU,
dakcamMm, MMCbMEHHBIMW U YCTHLIMUW PaCropsXXeHusaMu 1 T.4. Kpome Toro,
3TN 3NIEMEHTbI B3aUMOAENCTBYIOT C BHELHUMWU CUCTEMAMMU, NMPUYEM UX
B3aMMOOENCTBME TakKe MOXET OblTb Kak MHPOPMALMOHHbLIM, Tak U
dYHKUMOHaNbHLIM. N aTa cuTyaumsa crnpasegvBa NpPakTUYeckn Oas BCEeX
opraHmaaumin, kakum Obl BUAOM AEATENbHOCTU OHU HU 3aHUMaJIUCh - ONIS
NMPaBUTENLCTBEHHOIO y4ypexaeHus, 6aHka, NPOMBbILLIEHHOrO NPeAnpuUaTUs,
KOMMepYeckon GupMbl 1 T.4.

Takor obwmin B3rNan Ha opraHmM3aumio rno3eonsieT chopmMynmpoBaTb
HekoTopble o00wWwue noaxoabl K TMOCTPOEHUID KOPMNOpPaTUBHbIX
MHOOPMALIMOHHBIX CUCTEM (puc.2.).

KopnopaTtneHaa ANC poskHa yny4duwaTb TEXHUKO-3KOHOMUYECKUe
rnokasartenu OeaTtenbHOCTU koprnopaumn. MOXHO BblAeNnTb cneyouimne
rpynnbl npobnem, KOTopble HEOOXOOAMMO Yy4YuUTbiBaTb C CaMOro Havana
MPOEKTUPOBAHUS:

3KOHOMMWKO-MEeToaM4ecKme;

CUCTEMHO-TEXHUYECKUNE;

OpraHM3aLmMOHHO-TEXHUYECKME.

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT
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CHUCTEMA ABTOMATH3ALINN
JIEJIOBBIX ONEPALINIA 1
JIOKYMEHTOOBOPOTA

AUC ¢unnanos

CHUCTEMBI
MO PAKKH
TIPUHATHUS PEILCHUH

KOMMY HHK Al[HIOHHBIE
MPOrpaMMBbI

CENUATA3UPOBAHHBIC
CHUCTEMBI TIPHJIOKEHUA TEKCTOBBIC
TIpaBJICHUA
I(}(IJKI:})’MeHTaMI/I PeARTOpE!

CUCTCMbI
pacrio3HaBaHUA
TEKCTa

Puc. 2. O6o6menHas cxema KOpIopaTUBHOH MH()OPMAIIHOHHON CHCTEMBI

SKkoHOMUKO-MeToamYeckme NpobnemMbl pa3paboTkm kopropaTueHbIX AUC
onpenensioT 3KOHOMUYECKYID MPpUPoAy CUCTEM AaHHOro knacca. OHu
CBOASATCH B OCHOBHOM K CliefyoLiemy.

1. NMocTpoeHne obuien 3KOHOMUKO-OPraHM3aLMoOHHON MOoLOenu,
onpepensioouwen uenn, KpUtepun n GyHKUUN CUCTEMbl yrpaBneHus
Kopnopaumuen. 9KOHOMUKO-opraHn3aunoHHaa monenb AVUC asndaeTtca
OCHOBOW onpeaeneHns B3anMOCBS3N U MOAENMPOBAHUS 3a4a4 yrpaBieHus,

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT
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KoTopble HOPMUPYIOT TPeboBaHMSA K MaTeMaTUYECKMM METOJaM, a Takxke
MHDOPMALMOHHOMY, TEXHUYECKOMY W MporpaMmmMHoMy obecnedveHuio. OHa
no3BoNgeT 0ObeEOUMHUTL B MHTErPUPOBAHHYIO (YHKLUMOHABHYIO CUCTEMY
cocTaBHble 4YacTn PYHKLUMOHaNbHbIX noacuctem AUC.

2. BblogeneHne nepBooYepedHbiX 3a4ad, nogjiexalmx pelieHunto ¢
rnomoubio AUC 1 o6ecneymBaoLLIMX HaMBONbLLNIA NepBOHAYasbHbIN 3P HEKT.
OnpepeneHne NepBOOYEPEIHbIX 3a4a4 OCYLLECTBSIETCA Ha 6a3e COOTHOLLe-
HUa addekTa, AOCTUraeMoro B pe3ysibTaTe MOBbILWEHUS KavyecTBa UX
peLeHns, n n3pepXxek Ha co3gaHne KoMrnoHeHToB AMC, obecnednBaroLmx
BbIMNOJIHEHNE 3TUX 3a4au.

3. lMpuBegeHne CTPYKTypbl Koprnopauum B COOTBETCTBUM C
TpeboBaAHUAMM N BO3MOXHOCTAMU METOAOB U CPEACTB YyrNpaBieHuUs.
BbINnonHeHMEe 3TOro NpuHLUMna o3Hav4aetT Mobmnnnsauuio pe3epBoB 415 MoBbI-
LUEHUS pe3yNbTaToB OeATENbHOCTU NPEONpPUaTUS.

4. ApekBaTHO€ npencTaBieHne 3aKOHOMEPHOCTEN OEeATENIbHOCTU
CTPYKTYPHbIX eAMHUL, KOpnopauun B MOAENN yrNpaBfieHNs B COOTBETCTBUMU
C YCTAHOBNEHHbIMU DYHKUMAMU U 3adadvyamMum ynpaBneHusa. I3To A0SIKHO
obecneuymBaTbCsa pa3paboTKol 9KOHOMWKO-MaTeEMaTUYECKMX MOAenen, a
Takxke popmanmsaumnen NpoLEeCCOB B OENCTBYIOLLEN CUCTEME YNPaBEHUS.

5. CornacoBaHvue MeTOAOB BO3OENCTBUS Ha XOA PEryanpoBaHus
MPOLECCOB MO BbINOJIHEHNIO 06593aTENBLCTB KOPNopaLun nepes napTHepamMmu.
PaccornacosaHvne B AeNCTBUM KakKUX-NMOGO METOAOB PEryIMPOBAHNSA MOXET
npenaTcTBoBaTb 3POEKTUBHOMY MCMNONb30OBAHMUIO COBPEMEHHbIX METOA0B
1 CpencTB ynpaeeHus.

CucteMHo-TexHu4Yeckue rnpobiemMs pa3padoTkn AIC popmMmpyioTca nog,
BNINSIHNEM TPebOBaHUN NCNONb3yeMbIX KOMMOHeHTOoB AVIC. OHuM cBOOsATCSA B
OCHOBHOM K Cleaylolemy:

1. MpeacTaBneHvie NPOLLECCOB PELLEHVS 3a[a4 Ha S13blke, BOCMPUHUMAEMOM
KaK 4enoBEKOM, Tak 1 KoMnoHeHTamu AVIC. OTO JOKHO NPOSBASTLCSA B TOM, YTO
B paMKax 9SKOHOMUKO-OPraHM3auMOHHOW MOoOennm Heobxoammo
dopmanm3oBaHHOE (MaTeMaTuUyeckoe) npeancrtaBleHne 3aKOHOMEPHOCTEN
DEeATenbHOCTU NPEAnpPUSTUN B COOTBETCTBUM C 3a4a4amMm yrpaBeHust.

2. YcTaHOBNeHMe CTpororo rpadpuka nocnenoBaTeNbHOCTU
npoxXoxaeHusa mHoopmaunmm, MCNonbL3yeMon AN peweHnsa 3ajad
ynpaB/ieHns, YTO OMpenensieTcsa CBOMCTBAMU CUCTEM 00PaBOTKM OAHHbIX,
MCMOJIb3YEMbIX B CUCTEMAX yrnpaBieHus.

BbinonHeHne aTtoro npuHuyuna obecnevymBaeTca paspaboTkon
crneumanbHoro komnoHeHta AVMC, CTpoOro KOHTPOAMPYOWEro rpadukn
pelleHns 3agad yrnpaeieHus 1 00paboTkM OOKYMEHTOB. OTOT KOMMOHEHT,
no CcyTu gena, TOYHO OTpaxaeT AMHAMWUYECKME CBONCTBA CUCTEMBbI
yrpaefieHnss Kopnopaumen.

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT
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3. OpraHmnzaumsa MHPOPMaLMOHHBLIX MOTOKOB MeXAy Noapas3aeeHNIMm
Koprnopaunu n ee AenoBbiMU NapTHEPAMM B JIOKaJIbHbIX U F100abHbIX CETSX
AUC.

4. OpraHumsauus LeHTPaJn30BaHHbIX, KOPNOPATUBHbIX XPaHUNLL,
OaHHbIX.

5. Co3pgaHune npaBoBOro obecrneyeHne NpoLEeCCoB GYHKLNOHMPOBAHWS
ANC B xo[€e pelleHns 3adad yrnpaBneHus OesTeNbHOCTbIO Koprnopaumn, ee
BHELWHUMU cBa3samMu. [paBoBoe obecrneyeHne 3akydaeTcs B pa3paboTke
MONIOXEHUN O AEATENbHOCTU NOApPa3fenNeHuin Koprnopaumm B YCNOBUSAX
dyHKuMoHnpoBaHua AMC, a TakXke AO/KHOCTHbIX MHCTPYKUMIA ONg
COTPYAHMKOB, paboTalowmx Ha aBTOMATU3MPOBAHHbIX paboynx MecTax
(APMax). MNpwn peweHnn npobnemMm npaBoBOro obecnevyeHus ocoboe
BHMUMaHMUE [OJIKHO OblTb YAENEHO opraHusaumm 3pPEeKTUBHONO
B3aMMOOENCTBUS YenoBeka 1 KoMnoHeHToB AVMC.

Taknum ob6pa3om, NpobnemMbl CUCTEMHO-TEXHUYECKOrO xapakTepa
HaknaablBaT AOMNOSHUTENBbHbIE OrpaHMyeHus npu paspabdotke ANC.

COBOKYMHOCTb 9KOHOMMUKO-METOANYECKUX U CUCTEMHO-TEXHUYECKUNX
npobnem onpenenseTr opraHU3aUMOHHO-TEXHUYeCckne npobnembl
pa3paboTku AUC. 3T npobnemsl cneayoLiye.

1. PykoBoacTBo pa3paboTkoi n BHeapeHnem AVIC ocyLlecTBnsSeT BbicLLEE
ynpasnsiiollee 3BeHO Koprnopaumn. JeicTeme 3Toro npuHumna oobscHaeTcs
psaom pakTopoB. Hanpumep, pelueHne MHOrMx BONPOCOB B MPOLIECCE pas3pa-
60Tk 1 BHeapeHus AVNIC (yCTaHOBNEHVE MPUOPUTETHBIX 3a4a4 YrpaBieHus,
BBEJEHME B OECTBME HOBbIX METOAOB MHMOPMAUMOHHbIX paboT v T. 4.)
OTHOCUTCH K KOMMETEHLMN TOJIbKO BbICLLErO0 PYKOBOACTRA.

2. PaumoHanbHaa opraHusauma ynpasnieHus xogom paspadoTtkm AVC
3akfo4yaeTcd B co3faHUM 3dPEKTUBHON CTPYKTYPbl KONAEKTUBA
pa3paboTyYMKOB M B OpraHu3auunm ero TeCHOro B3aMMOLENCTBUSA C
nepcoHanoM annapaTta yrnpaBieHus.

3. MopennpoBaHMe NMpPoekTHbIX peweHnin Ha npototune ANC po ee
BHeaopeHusa. CobniogeHne 9TOro npuHUMNa NpoaABAAeTca B
npeaBapuTeNbHOM UCMbITAHUW NpeafiaraeMblX B MPOEKTE 39KOHOMMKO-
MaTeMaTU4yeCcKnx Moaenen peleHusa 3agady 0O Hadana npakTU4yeckoro
MCMOJSIb30BaHMS UX B AEATENbHOCTU annapaTa yrnpaBneHus. 3TO No3BONAeT
cokpaTtuTb Bpemsa BHegpeHnsa AUC 1 NoBbICUTb KayecTBO MpoekToB. Kpome
TOro, NpeaBapuUTeNlbHOE MCMbITAaHME MPOTOTUNA COAENCTBYET MOBbILLEHUIO
KBanMupukaumm cneumanncToB anmnapara ynpaBfiieHUs U COKpalLeHUIo
nepuoaa ux nepenonroToBKU.

4. MNoproTtoBka nepcoHana annapara ynpaBAeHUa NpeanpusaTus nnm
ob6beanHeHnsa Kk paboTe B YCNOBUSAX MCMNOJIb30OBAHUS HOBbIX METOOO0B U
CpencTB JoMKHA SABNATLCA HEOTbEMJIEMOW HYacCTbto 00LLLEero kKoMmnnekca padoT
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no cospganHmio AVC. Cneumannctbl A0/MKHbI 3HATb BO3MOXHOCTU U YCIOBUS
MCMOJIb30BAHNS HOBbIX METOOOB U CpeacTB. OTO AOCTUraeTcs nMyTem Mo-
BbILLEHWS KBanudukaumn nepcoHana Koprnopauun.

OKOHOMUKO-OpraHn3aumoHHas MoOesb CUCTEMbl ynpaBieHus
Kopropaumen, Kotopasa sBnsieTcs pesdynbTaToOM NPennpoekTHOro aHanmaa,
npeacTaensieT coboOM Ka4eCTBEHHOE OMMCaHME OpraHM3aumn ynpasieHus B
COOTBETCTBUM C 3aKOHOMEPHOCTAMMU N YCIOBUAMN DYHKLNOHNPOBAHUS
Kopropauuy B 00LLen CUCTEME COOTBETCTBYIOLLENO CEKTOPA PbIHKA MPOAYKLUMN
1 ycnyr. 3ta MOAENb XapakTepuayeT Takme rpynrbl NokasaTenen, Kak:

uenn n kputepmmn GYHKLMOHMPOBAHUSA KOopropaLuum;

OYHKUMM 1 3a4a4m ynpasBsieHUs NpoOM3BOACTBOM, pecypcamMu u
npogaxamu;

3aKOHOMEPHOCTU Pa3BUTUS MPOU3BOACTBA M CObITA MPOAYKLNU N YCAYT;

TpeboBaHMs K METOAAM M CPeaCcTBaM pPeLleHns 3a4ay yrpaBieHus;

TpeboBaHMsS K OpraHM3auMOHHOM CTPYKTYpe Kopropauumn, YCIoBUSM U
0cobeHHOCTAM HOPMUPOBAHUS CTPYKTYPLI annapaTa yrnpaBieHus.

Ponb 3KOHOMUKO-OpPraHM3auuoHHOW Mogenn B noctpoeHun ANC
3aK/Il04aeTCs B Cneayouem:

BO-MNEPBbIX, 3KOHOMWKO-OpPraHn3aumoHHas MOAefNb MNO3BONSFET B
npoLecce aHanusa YyCTaHOBUTb BXHOCTb TEX UM UHbIX 3a4a4 yrnpaBieHus
B OOCTUXEHUU uenen pas3Butua n GyHKUMOHUPOBaHUS kopnopauun. B
pe3ynbTate 3TOro paspaboTynmky M CheumanncTbl 3akadymka nosy4vaioT
BO3MOXHOCTb OOBEKTUBHO OLLEHUTb KAQ4YECTBO PELLUEHUSA TEX UM UHbIX 3a4a4
1 X MECTO B o4epeaHocTu passutua AUC;

BO-BTOPbIX, 9KOHOMUKO-0OPraHn3auMoHHass Moaenb JaeT BO3MOXHOCTb
TOYHEEe YCTaHOBUTb B3aMMOCBS3b 33434 YNpaBfieHUa U Ha OCHOBE 3TOro
pacyneHnTb PpyYHKUMOHANbHbIN KOMMNOHEHT AMC Ha cocTaBHble 4aCcTu, YTO
rno3BoNgeT Bosiee YETKO pacrnpenenutb paboTbl Mexay creunanucTaMmu, a
TakKXe YCTaHOBUTb rPaHuLLbl U KaHasbl UX B3AMMOOENCTBUS;

B-TpeTbUX, 9KOHOMMUKO-OpPraHn3aumoHHasas MOAeNb, Onpeaensas
B3aMMOCBS3b 3a4ay yrnpaBiieHUs, NMO3BONSET BbIAENNTb UX obOuee
MHPOpMaLKMOoHHOe obecrnedyeHue. B peadynbrtate 3T0ro paspaboTyukum
nosy4atoT BO3MOXHOCTb OpraHnsoBatb addeKkTUBHYIO pa3paboTky
NnocTpoeHus nHpopmaumoHHoro komrnoHeHta ANC (cuctembl 06paboTku
DaHHbIX).

KopnopaTtueHble AVIC co3patoTcs U BBOAATCA B 3KcnayaTauuio no
yacTaM, NO3TOMY NP NEPEXOAe K BBOAY B 3KCMyaTaumio o4epenHom 4actun
BO3HMKAET HeOOXOAMMOCTb YBSA3KM BCEX 3a4ay, pellaemMbiX cuctemon. Ha
3TON CTaAun 3KOHOMUKO-OpPraHmsauuoHHas MoAesnb nNpenocTaBnseT
BO3MOXHOCTb paspaboTynkam pelatb 3Ty npobnemy 6e3 AonoNHUTENbHbIX
obcnenoBaHMin U aHanM3a.
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[TocTpoeHne 9KOHOMUKO-OPraHN3auMOHHOWM MOOENN OCYLLECTBAAETCH
Ha 3Tane 3cK1U3Horo npoektTnpoBaHus AMC Ha OCHOBE NCMOb30BaHMSA OOLLNX
NMPUHLMMNOB CUCTEMHOIO aHanmaa.

lMlepBoOVi OCHOBHOV a30ri CUCTEMHOIO0 aHanms3a npu NOCTPOEHUU
3KOHOMMKO-OPraHNU3aLMoHHOW MoOenn ABASEeTCS onpeaeneHne uenun
pasBuUTUSA N GYHKUMOHMPOBAHUSA koprnopaumn. Ipu 3ToOM uenb NoOHMMaeTcs
KaKk MecTo (peanbHOe 1 niaHupyemMoe) Kopropaunn B 00LLEM OTPAC/IEBOM
KOMMieKce (B COOTBETCTBYIOLLLEM CEKTOPE PbIHKA MPOAYKLMN N YCAYT).

Kak npaBuno, uenb pasButus U PYyHKLUMOHUPOBAHUSA KOpnopauuu
NpeacTaBnseTcs OOAHUM U3 rnokasaTenen nx OesTesibHOCTU - nokasaTesiem
yBenmyeHns obbemMa BbiNycka M Mpoaax NpOoAyKUMU, CHUXEHUS 3aTpar,
yBenuyeHus npuobblam u T. 4. MNpu 9ToM nokasaTenb Uenu OOSMKEH MOYyYuUTb
KOJIMYECTBEHHYIO OLEHKY.

B cOOTBETCTBMM C LEeNblo Pas3BUTUS U GYHKUMOHMPOBAHUS KOPropaumm
OCYLLECTBISIETCA aHaNN3 HarnpaB/iEHN COBEPLLUEHCTBOBAHUS €€ CTPYKTYPbl —
paclumMpeHne Npon3BoACTBa, OpraHmM3auus HOBbIX GUIManoB, crneumanmsaums
M KOOMEpPUPOBaHME MPOU3BOACTBEHHbIX NoapasneneHuii n 1.4. Ha ocHoBe
3TOro aHanm3a onpenensaiTcs TeHAEHUMN U HanpaBiEHUS PasBUTUS WU
COBEPLUEHCTBOBAHUS CTPYKTYPbl KOpropauumu.

Ha ocHoBe MOCTPOEHHOW MOOENM Pas3BUTUS N COBEPLUEHCTBOBAHUS
npou3BoACTBa N cObITa OO/MKHO OCYLLECTBAATLCA GOPMUPOBAHME 3aaad
ynpasneHus kopnopaumuen. CnegoBaTenibHO, 9KOHOMMKO-0PraHN3aLnoHHas
MOZeNb A0JKHA BKIOYATh KakK 3aa4yn OpraHmM3aumm TeKYLLLErO ynpaBneHus,
Tak M NMepcrnekTUBHbIE 3a0a4u, BO3HUKAOWME B CBA3U C TEHAEHUUSMU
pa3sutus. @opMynmMpoBKa 3aaa4d ynpasieHns NPon3BoanTCs B COOTBETCTBUM
C OOWMMM NONOXEHUAMN OpraHn3aunmn AesaTeNbHOCTU Kopnopauuu.
CteneHb getanu3aumun 3agay ynpaBreHUsa onpepenseTtcsa keanmdbukaumnen
pa3paboTynKkoB, a TakXke YPOBHEM W3YYEHHOCTU NPeanpuaTUiA OaHHOW
oTpacnu.

[ns noCTPOEeHNs 3KOHOMWKO-OPraHM3auMOHHOM MOAENN Koprnopaumn
BO3MOXHO WCMOSIb30BaHME ABYX MOAXOO0B.

lNepBbiti nogxon CBOOUTCHA B OCHOBHOM K CleayiloLemMy:

dopmynupyloTcsa obwme uenn, GyHKUMN 1 3a4a4n yrpaBieHns;

npou3BOAUTCS NocnegoBaTesibHas AeTanmMaauns 3agad ynpasneHns oo
HernocpeaCcTBEHHO MPOM3BOACTBEHHbLIX M TPYOOBbIX MPOLLECCOB.

Takum 0b6pasom, nocnenoBaTesibHag geTanusaums GYyHKUUIA OOKHA
obecneuynTb NOCTpOeHne cBoeobpasHoOro aepesa, unm rpada, 3agad
ynpaBneHna L[eATeNnbHOCTbIO koprnopauum. B pesynbTate aT0ro
OJHOBPEMEHHO 0bOecneyYnBaeTcss U yCTaHOBNEHNE B3aMMOCBA3M 3a4au.

Takon nogxon MO3BONSIET YETKO ONPenesnTb nepedvyeHb 3apad, Ux
B3aMMOCBSA3b, a Takxe mepapxuio. [JepeBo 3agay npenocTaBadeT
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BO3MOXHOCTb A9 BbIiBIeHUa TpeboBaHUN K MeTogaM UX pelleHud,
CTPYKType annapaTta ynpaB/eHus, a Takke K MHPOPMaLUOHHOMY
obecneyeHnio 6yayuien ANC.

BmecTe ¢ Tem Takolh noaxon obnagaetr v onpepeneHHbIMU
HepocTaTtkamu. lpexae Bcero, OH YpeBaT OMAaCHOCTbIO YMNYLWEHUS KaKux-
nmbo 3apady ynpaeneHus. Kpome Toro, B npouecce nocTpoeHusi AepeBa
3a4a4 BEPOATHO BO3HWKHOBEHME MHOIMMX BOMPOCOB O COAEPXaHUU
OTOENbHbIX 3a4au.

Bropori noaxon 6a3vpyeTcs Ha UCMONb30BaHUM B Ka4eCTBE OCHOBbI
MOCTPOEHUS 3KOHOMUKO-OPraHU3aunoOHHOM MOOEeNn OENCTBYIOLWLEN
OpraHmM3aumm CUCTEMbI YyNpaBiieHUs NPOU3BOACTBOM.

B OCHOBHOM 3TOT MOAX0A, CBOAUTCS K CNEOYIOLLEMY:

aHaNN3NpPyeTcs OpraHM3auyioHHas CTPyKTypa OENCTBYIOLLEN CUCTEMbI
ynpaBieHus koprnopaumu;

onpenensiioTcs 3agadn, pellaemble OTAeNbHbIMU NoApasaeeHusa My
opraHa ynpasfeHus;

B COOTBETCTBUM C OPraHM3aLMOHHON CTPYKTYpON paspabaTbiBaeTcs
hepeBo 3ajay;

dakTnyeckoe AepeBO 3a4ady ynpaBieHUs OOMNOSIHAETCH HOBbIMU
3ajadyaMu, BbiTEKAKWMMU U3 aHannu3a TEeHOEeHUWUrn pas3BUTUA U
COBEPLLUEHCTBOBAHUS KOpPNopaLum.

Takmm ob6pa3om, 1 3TOT BTOPOK noaxon obecnednmBaeT NOCTPOEHMEe
CXEMbl B3aMMOCBS3U 3a4a4 yrnpaeneHus. lNpakTtnyeckas peannsaumns aToro
nooxona 6onee nerkasi. OHa OCYLWECTBASETCS B NPOLLECCE NPeAnpPOEKTHOro
aHanuaa [eaTeNbHOCTU Koprnopauun, Oaa OCYWeCTBJIeHUS KOTOPOro
pa3paboTaHbl cneumanbHble METOANKU.

OpHako aToT noaxon Takke obnagaeT onpeaeneHHbIMM HegocTaTkaMu.
Mpexpae Bcero, oH He obecneymMBaeT TOYHON GOPMYNMPOBKMU 3agad
ynpaeneHus, a oTobpaxaeT CNOXUBLLYIOCS NPAKTUKY UX BbIMOHEHNS.

Kak nepBbli, TaKk U BTOPON moaxon obnapaeT onpeneneHHbIMU
npevmyliecTBaMmmn 1M HegocTaTkamu. [M0OSTOMY OHM CaMOCTOSITENbHO, Kak
npaBuo, He npuMeHstoTca. OBbIYHO Ha MPaKTUKE WUCMOMb3yTcsa oba 9Tu
noaxopa B KOMOuMHaumm, T.e. obecrneynBaeTcs peannsaums ux NnpenMyLL,ecTB
1 NpeoaoneBanTcd HeQOCTATKU.

B npouecce nocTtpoeHua gepeBa 3agay ynpaBieHUsa OO0JIKHO
OCYLLLECTBNATLCA OOHOBPEMEHHO WU orpeaesneHne Leneni nx pewenus. MNpu
3TOM B OCHOBY [0/KHA ObITb NOMOXEHa 00LLas Lenb pa3BUTUS KOPNopaLnun.
OnHako 3TO He O3HavyaeT, 4TO OoHa OyaeT nmpucylia BCeM 3ajayam
ynpasneHus. [Jeno B TOM, 4YTO HUXenexawun ypoBeHb 3apayd (B
Mepapxm4yeckoM OepeBe 3a4ad) aBnsieTcs CPeaCTBOM AOCTUXKEHUS 3adad
ynpaefieHNs BbiLLeNexallero ypoBHsa. Takum 06pa3om, nokasatenb CpeacTea
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OOCTMXKEHUS LLeNn NMepBOro ypoBHS MOXET OblTb LEeNblo BTOPOrO YPOBHS.
MpaBnnbHOE YCTAHOBEHME LieNen Mo YPOBHAM 3a4a4 ynpaBieHUs SBNSeTcs
OCHOBOWM peuweHusa npobnem opraHusaumm OGOYHKLUMOHUPOBAHUS
yNPaBSOLWEN N YNIPaBASIEMON CUCTEM KOPMopaumn.

OnoHOBpPEMEHHO pelleHne npobnemMbl YyCTAHOBMEHUS LEeNen u
KPUTEPUEB PELLEHNS 3a4a4 YNpaBieHns JOMKHO 06ecneynTb yCTaHOBIEHNE
LEeHTpanmM3aumm 1 geueHTpanusaumm npaB n 00693aHHOCTEN MO YPOBHAM
opraHa ynpasneHus. B pesynbtate BCeX BblLENEPEUNCIIEHHbIX onepauui
dopMUpyeTCs OCHOBA 3KOHOMWKO-OpPraHmM3auMoHHOW mMoaenu, Ha 6ase
KOTOPOW MOryT BbITb CHOPMYNNPOBAHBLI OCHOBHbIE 324241 OYHKLIMOHANIBHOIO
KOMMOHEHTA B 3CKM3HOM (TEXHMYECKOM, €CNM 3CKM3HOE MPOEKTUPOBaHUE
He BbIMOJIHAETCS) NPOEKTE.

Cnepnywowen ¢a3on B NOCTPOEHUN SKOHOMUKO-OPraHM3aLMOHHON
MOAEeNn 9BNSEeTCHA onpenesieHne OCHOBHbIX YepT OpPraHM3auVOHHOWM
CTPYKTYpbl annaparta ynpaeieHUsa (HanoOMHWUM, 4YTO COTPYOHMKK annapara
ynpasneHuda, paboTtamowume Ha APMax, npeactaBndioT cobon
OpraHnsaumoHHbIi koMnoHeHT AMC). B kayecTBe OCHOBbI Ha 3Tol dase
MCccnenoBaHns MOXeT OblTb MpUHATA TUMNOBas CTPYKTypa yrnpaBieHus Ans
Kopnopauun gaHHon oTtpacnu. Mpun aToM pas3paboTyuKmM OOJXKHbI
MCNONb30BaTb BCE AOCTMXKEHUS MepenoBOro onbita U Hayknm B 06nactu
pPasBUTUS N COBEPLUEHCTBOBAHUS OPraHNU3auUMOHHbLIX CTPYKTYP. DYHKUMN
KaX[4oro nogpasnesieHns OOMMKHbl ONpefensaTbCsd B COOTBETCTBUM C
paspaboTaHHbIM AEPEBOM 3a4a4 yrpaBieHns Npon3BoacTBOM. B pesynbrarte
3TOro GakTUYEeCKU CNOXMUBLUAACHA OpraHn3auuoHHas CTPyKTypa MOXeT
npeTepneTb M3MEHEHUs Kak 3a CYET YTOYHEHUS1 cocTaBa Noapas3feneHnii u
VX MOOYMHEHHOCTU, Tak U B CBA3U C YTOYHEHMEM UX DYHKUUIA 1 3a4au.

Takum 06pa3oM, 3KOHOMUKO-OPraHn3auyioHHaa MOOeNb onpenenseT
OCHOBHblEe KOHTYpbl Oyayllein aBTOMaTU3MPOBAHHOM CUCTEMBI YNpaBieHNUs
kopnopauueri. OHa obecneyvBaeT nocrenyllee NpoBeaeHNe aHanmaa, a
Takke pa3paboTKy 3CKM3HOIO N TEXHNYECKOrO npoekTa. BmecTte ¢ TeM oHa
HE TepseT CBOEro 3Ha4yeHuUs M Ha NOCNeaylLmnx aTanax paspaboTky un
passutua AUC. MNpu aToM Ha cTagmn passutus AVC, npu nepexone kK ee
HOBbIM O4YepensaM, poOJib 3KOHOMWUKO-OPraHM3aLuMoOHHOW MOAENU
BO3pacTaeT.

OKOHOMUKO-0praHn3aLnoHHas Moaeslb NCNONb3yeTCs Ha BCeX atanax
pa3paboTkm n B npouecce passutua ANC. lMpakTuka nokasana, 4To
39KOHOMWKO-0PraHn3aLnoHHas Moaenb Heobxogyma:

npu NMPoBeAEHNN SCKU3HOIO MPOEKTUPOBAHUSA U MPOTOTUNUPOBAHUS
ANC;

npu pa3paboTke TeXHNYeckoro n padboyero NPoOeKToB;

B npouecce pa3sutus AUC npu nepexone oT 0OHOM BEPCUM K OPYrOiA.
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Mpn npoBegeHUN WUCNbITAHUSA Ha MNPOTOTUNE SKOHOMMUKO-
OpraHn3aunoHHas MOAEsNb NCMONb3YETCS A9 OLLEHKU POnn (BaXXHOCTK) 3aaa4
ynpaBneHus B OOCTUMXXEHUM CTOAWMX Nepen 0ObekToOM ynpaBiieHns uenen.

Ha aTane TexHN4YeCcKoro NpoeKTUPOBaHNS 3KOHOMUKO-OpraHn3aLOHHas
MOL€ENb MO3BOMSET yBA3ATb 3a4advyn yrnpaBfieHUa B MHOOPMAaLMOHHOM U
TEXHOJIOMMYECKOM OTHOLWIEHMN. JTO OOCTUraeTcs B pe3yfnbrare TOro, 4to
3KOHOMUKO-OpraHm3aunoHHas Moaenb obecrnevymBaeT BbiIgBEHUE
TpeboBaHU K:

COCTaBYy M 4aCTOTE MCMNOJSIb30BaHUS MIaHOBO-CTAaTUCTUYECKUX AAHHbIX
B XO4€ pEeLUeHns cTpaTernyeckmx 3agad ynpaBneHus Kopropaunen;

xapakTepy (HOMeHKaType) MOCTOSAHHbIX KOHCTPYKTOPCKO-
TEXHONOMMYECKUX HOPMATUBHBIX AAHHbIX, HAX0OAWMNX MPUMEHEHME B
npoLecce peLleHns psaa 3agad ynpasieHus Npov3BOLACTBOM;

HanpaBfeHNAM pacnpepeneHnsa AaHHbIX N0 NoApasfeneHusam
yrpaBfieHnss Kopnopaumen;

MeTodam n cnocobam o06paboTkM OaHHbIX;

opraHusaumu cornacoeaHmsa AVC ¢ gpyrumm cucteMmamMmm rnobasnbHbIX
ceTen.

Ha astane paboyero npoekTmpoBaHUs 3KOHOMMKO-OPraHn3auMoHHas
MoaeNnb uUcnonb3yetca Ansa obecnevyeHuUs B3aMMHOWM yBA3KK pabouyen
OOKYMEHTauMn C OCTasibHbIMU 4acTAMU TEXHUYECKOro MNpoeKkTa, KOTopble
nogjiexaT peanvsauum npu nocnegyrowem pasputum AVC. Ha atom aTtane
3KOHOMWKO-OpPraHn3auyoHHas Moaesnb MCNosb3yeTcs:

O YTOYHEHUS CXEM CBSA3W MporpaMm M AaHHbIX paboyero npoekrta
CO BCeMU pasgenamu TEXHUYECKOro NpoeKkTa;

npu COrnacoBaHUM NPOLLECCOB B3aMMOOENCTBUS kopnopaTtmeHon ANC
¢ ANC penoBbIx NapTHEPOB, FMOCYAAPCTBEHHBLIX N TEPPUTOPUASIBHBIX OPraHOB
yrnpasneHus.

Taknm 06pa3omM, 3KOHOMUKO-OPraHN3aLMOHHAs MOAESb Ha BCEX 3Tanax
pa3paboTku n pas3sutng AUC coxpaHaeT CBOe 3HA4YeHUEe U UrpaeT BaXHYo
posib B 06ecneyeHnn MeToan4eckoro eamMHCTBa NpoeKkTa.

OKOHOMMKO-0OpraHn3aunoHHas Mogenb AeTanm3npyeTcs, B TOM Ynche,
3KOHOMMKO-MaTeEMATUYECKUMN METOaMU pPeLleHUs KOHKPETHbIX 3agad
ynpasneHus. MI3BeCTHO, 4TO 9KOHOMUKO-MaTeMaTUyeckme MeToabl 1 MOOENM
ABNSAOTCSH OOHUM U3 A3bIKOB NPEACTaBNEHNS COAEPXaHWa 3a4a4 ynpaBieHuns
npoueccamMmm OeaTenbHOCTM Koprnopauun. 3TO NO3BONSET MOAENNPOBATb
NMPON3BOACTBEHHbIE U XO3AMCTBEHHbIE NMPOLLECCHI U BbIOMPATh ONTUMasbHbIE
BapuaHTbl UX OCYLLECTBIIEHUS.

BmecTe ¢ TeM 3KOHOMUWKO-MaTemMaTuyeckme MeTodbl U MOLENUN He
ABMSIOTCS NACCMBHbLIM 3/IEMEHTOM B CUCTEME YMNpaBfieHUs, Tak Kak OHU
NPeabaBNSAIOT BbICOKME TPebOoBaHUSA K TOYHOCTU BblAENEHUS 1 POPMYSTMPOBKE
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3ajay ynpasfieHUsa W, CcrnefoBaTesibHO, OKa3blBalOT BJUSHUE Ha
NMPOEKTUPOBaHME PYHKLIMOHATbHOIO 1 MHPOPMALIMIOHHOIrO KOMMoHeHToB AMC.

9T mMopenun ¢gBAKOTCA OAHOW M3 GOpM npeacTaBieHnsd
3aKOHOMEPHOCTEN PasBUTUS U GYHKLUMOHMPOBAHUS KOPNopauumn C LESblo
MCCNeaoBaHns UX BapMaHTOB 1 BbIGOPa HaUAy4LIUX N3 HUX OIS AOCTMXKEHUS
MOCTaBfEHHbIX Lenen 1 3aga4y. Bo3MOXHOCTM MaTeMaTMYeCKOro annapara
n OBM He no3BOASAIOT OCYLIECTBUTbL Pa3paboTky Kakon-nnbo eauHo
BCEOOBLEMIIIOLLLEN MAaTEMATUYECKON MOOENU, OTpaxarollern Bce npoLecchl
pas3BuUTUS N PYHKUMOHMPOBAHUS KOprnopauum, nosTOMy 3KOHOMWUKO-Ma-
TeMaTnyeckoe Mo4enMpoBaHMe NPoM3BOaMTCSA B pa3pese OTAE/bHbIX 3a4au
ynpaBneHus.

[MocTpoeHne 3KOHOMUKO-MaTeEMATUYECKMX MOOEeNen Npon3BoanUTCS Nno
crnenylouwmM atanam:

KayecTBeHHas doOpMynMpoBKa 3agaymn (Kkomnaekca 3agad);

TOYHOE onpepenieHne uenu, KpUTepus M orpaHUYeHunin pelieHuns
BblOENIEHHONM 3aJa4yn ynpaBfieHns;

YyCTaHOB/IEHME 3aKOHOMEPHOCTEN paccMaTpuBaeMOro acnekra
DEeATEeNbHOCTN KOpnopaunuu;

MaTemMaTuyeckad GOpMynMpoBKa MOAENU pPeleHus 3apaydu
ynpaBneHns;

paspaboTka anroputMa 1 nNporpaMmmbl UCMONb30BAHUS 3KOHOMUKO-
MaTeMaTMyecKkor MOAENN pelleHns 3ajayu;

9KCMepuMeHTanbHOE pelleHne 3agavyn C NOMOLLbID 9KOHOMMUKO-
MaTeMaTu4yeckorm MOAENUM U aHaNU3 MNOJIYYEHHbLIX pPe3ynbTaToB
(NnpoTOoTUNMPOBaHUE);

KOPPEKTUPOBKA WU YTOUYHEHNE paHee CHOPMYIMPOBAHHO SKOHOMUKO-
MaTeMaTuyeckorm MoOAennm wn [onofHUTeNbHad €e npoBepka
9KCMEepPUMEHTAIbHLIMU pacyeTamu;

yTO4YHEeHne TpebdoBaHun T3 K MHHOPMALIMOHHOMY N OpPraHnU3aLMOHHO-
TexHmyeckomy obecneyveHmnio AVC.

KauyecTBeHHas GOpMynMpoOBKa 3aAayun ynpaBieHud, a Takke TO4YHOoe
onpeneneHne uenu, KpUTepuUs U OrpaHNYEeHUn ee peLlleHns OOJIKHbI
ocyllecTBnNATbca paspabdbotynkamm ANC COBMECTHO CO cneumanncrtamu
3aka34ymka. Bce KOMMNOHEHTbI MOAENU AO0/KHbI MONY4YNUTb CTPOroe u
OQHO3HayHOoe onpeneneHue.

dopmynnpoBka 3agaym AoKHA OblTb OOKYMeHTanbHO odopmieHa
(3apaHmne Ha pa3paboTKy MpUKNAAHbIX MPpOrpamMm) M yTBepXAeHa
paspaboTynkom u 3akadunkom AUVC. YTBepXaeHHble GOPMYIMPOBKM 3aaad
SIBNISIIOTCS OCHOBOW MOCTPOEHUS 3KOHOMWUYECKOW MOAENUN Kopropauunm
(pyHKUMOHanbHoro komnoHeHTa AVIC). OHn paspabaTbiBaeTCd CUCTEMHbBIMU
aHanMTMukKaMm 1 cneuymanucTamu, BragewWwWUMm  MeTogamu
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MaTemMaTU4eckoro moaenmpoBaHusa. B HacToguee BpeMs WNPOKO
MCMOJIb3YIOTCS FOTOBbIE, anPOOMPOBAHHbLIE TUMOBLIE MPOEKTHbIE PELUEeHMS
(TMP), KoTOpble NO3BONAIOT pa3pellatb MHOrMe npobnemMbl MOCTPOEHUS
3KOHOMUKO-MaTemMaTmnyeckux mogenen. Kpome TP, koTopble J0MKHbI OblTb
3anporpamMmmmpoBaHbl, nNpu noctpoeHum AVNC npumMeHatoTcs “nMOBTOPHO
1cnonb3dyemble KOMNOHeHTh (MNK)”, npeacTasngowme coboi NporpaMmMHo-
MHMOPMALIMOHHbIE KOMMOHEHTbI, FTOTOBbIE K MCMO/b30BAHUIO (BO3MOXHO
rnocne HebONbLLOW HACTPOWKM napameTpoB). U Te, n gpyrme KOMMNOHEHTHI,
nepen nepefadyen B akcnayatauuio NogBepraioTcsa NpPOBEPKE HA peasibHbIX
OAHHbIX Kopnopauun.

B pamkax paspaboTaHHbIX 3KOHOMUKO-0PraHN3aLMOHHbIX 1 9KOHOMUKO-
MaTeMaTnyeckmnx MOAENeN OCYLLECTBASETCS NMOArOTOBKA MPUHLUMMANbHOM
cxeMbl MHPopMaumoHHoro obecneyveHmnsa AUC.

Ha nepBbix aTanax pa3paboTok cxema WUHPOPMALMOHHOrO
obecrneyeHns NpeacTaBnseTca B YKPYNHEHHOW ¢dopmMe - B BMOE MOTOKOB
OCHOBHbIX JAHHbIX, UCMOJIb3YEMbIX OS5 PeLleHUs BblAENTEHHbIX B 9KOHOMUKO-
opraHusaunoHHON MoOenu 3apad ynpaBneHus. Ha atane pabouyero
NnPOeKTUpPOoBaHUa GOpPMUMPYETCS AeTallbHas cxemMa WHPOPMALMOHHOIro
obecnevyeHus.

YKpynHeHHas cxema nHdopMaunoHHOro obecnedyeHus No3BongeT
OpraHM3oBaTth NapanniesnbHO C AaNbHENLWMY paboTaMu No NPOEKTUPOBAHMIO
ANC pasBepTbiBaHME MOOFOTOBUTENbHbIX MeponpuaTtuii. K ux yucny
OTHOCHATCH:

pPEeBM3US AENCTBYIOWEro B KOpnopaumn AOKyMeHToob0opoTa;

BbIpaboTka HanpaBfeHMA ero COBEPLLUEHCTBOBAHMS.

Ha aTtane paboyero npoekTMpoBaHUS COCTABNAIOTCS AeTalibHble
KOHUEMNTYyaslbHble U JIOrMYeckme cxemMbl MHPOPMaLMOHHOro obecneyeHus.
OTn cxemMbl B COOTBETCTBMN C TPEOOBAHUSIMU 3KOHOMMNKO-MATEMATUHECKMUX
MOZENEN TOYHO ONpPeaenstoT:

HOMEHKIATYpPy BCEX OAHHbIX;

B3aMMHble CBSA3W MeXAy [OaHHbIMU;

npoLenypbl 00paboTKM OAHHbIX.

B 90-x romax gng pa3paboTkym M CONPOBOXAEHUS 3KOHOMMUKO-
OpPraHM3aLMoHHON MOoaeNn 0OBLEKTOB YNpPaBieHus, 019 KOTOPbIX CO30al0TCs
ANC, cTtanu WMpPOKO NPUMEHATLCS CpencTBa aBTOMATU3UPOBAHHOIO
npoekTnpoBaHua - CASE-cuctembl. HazHayenune CASE-cuctem cocTtouT
B CO30aHMMN BbICOKOMPOU3BOAMUTENBHOIO OKPYXXEHUS, 0OECneyYrBaioLLErO
MeTOAbl N TEXHONIOrMM aHanu3a, pas3padboTKn 1 NPOTOTUNMPOBAHUSA CITOXHbLIX
AUNC Ha 6a3e 3KOHOMUKO-OPraHM3aLUMoHHOM MoAenn o00bekTa ynpaBieHus
(B HaweMm cnyyae, Koprnopauun).
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1.1.2. PaspaboTka nonb30BaTeNbCKUX UHTepdelicoB u
npototuna AUC

CASE-cuctema npenocTaBnsieT cpenctsa ass ObICTpoi pa3paboTku
npoToTMna dyaywiern cuctembl. [MpPoTOTUN NO3BONSET CBOEBPEMEHHO BbISIBUTb
UCTUHHble NOTpebHOCTN nonb3oBaTens, obecrneymBaeT 0O6paTHYO CBSA3b
Mexay pa3paboTuymkomM u mnonb3oBateneM. C nNOMOLbIO NpoToTMna
NnoNb30BaTe/lb MOXET OLEHUTb MPUEMMEMOCTb NpenjaraeMoro BapuaHta
NOCTPOEHUS MPUKIagHOM cuctemMbl. Kaxaomy ydyacTHUKY pa3paboTku
[aeTcss BO3MOXHOCTb HarnsggHoO NpenctaBuTb, Kak OyaeT BbIrnsageTb
KOHEeYHbI pe3ynbTart.

Mpototun AUC - pericteytowas mogenb AVNC, co3pgaHHaga Ha 6ase
3KOHOMMKO-0PraHM3aLUnuoHHON Mogdenu kopropaunn cpegctesamu CASE-
CUCTEMbl Ha CTaAuu 3CKU3HOro npoektupoBaHud. MpotoTun AUC
npegHasHavyeH A9 aHanm3a, KOPPEeKTUPOBKU M COrnacoBaHus C
3aKka3ymKkaMm peleHnn 3CKN3HOro npoekta um tpeboaHum T3 Ha
nencteytowen moagenn ANC.

B coBpemMeHHbix CASE-cucteMax MMEKTCS BO3MOXHOCTU ObICTPOro
C03[0aHU1S MOJIHOLEHHbIX MOJIb30BATENLCKUX MHTEP(ENCOB, Kak NpaBuio, C
nomoLblo cpencts a3bikoB 4GL. Co3gaHHble C MOMOLLbIO 3TUX CPEACTB
npotoTunsl AVIC, C TOYKN 3PEHUS MOSIb30BATENS, MOSHOCTLIO UMUTUPYIOT
peanbHyio paboyyto cpeay cooTBeTCTBYOLWMX APMoB.

dakTnyeckoe MCMoJSib30BaHNE SKOHOMUKO-MaTEMaTUYECKUX Mopenel
OOJMKHO OCYLLECTBAATLCSA [0 Havana BHeapeHus AVC Ha sTane pa3paboTku
M 1UCMbITaHus NpoTtoTmna. Hanpumep, mogenu:

onTMMKnsauMm NPOn3BOACTBEHHOW MPOrpamMmbl;

NCCNenoBaHNs BPEMEHHbIX aCMekToB CObITa MPOayKUUK;

nprobpeTeHns MaTepunanoB 1 KOMMIEKTYIOLWNX N3Oenui, —

MOTYT MPUMEHSATLCS 0K AallbHENLIEro YTOYHeHWs TpeboBaHuii T3 n getanen
obLelrt 3KOHOMNKO-OPraHM3auMOHHOM MOAEeNN KOPnopaunu.

B pamkax npoToTuna NpoBOAUTCA NEPBbIA aTan @YHKLUNWOHANbLHOMN
MHTEerpaumm 3KOHOMUKO-MaTeMaTU4yeCknx Moaenen 3agad B eOuHYIo
3KOHOMWKO-OPraHn3auMoHHYI0 Moaenb kopropatusHon AUC. Tpu sToM
yTo4HAOTCA TpeboBaHua T3 ko BceM komnoHeHTam AUC. Bo3HukaeTt
NoCTOsiHHas obpaTHas CBA3b, KOrga 3ajadqv ynpaBfeHUa U yrpaBiseMble
00ObEKTHI (KOpropaums U ee COCTaBHbIE YaCTW) ONpenensioT coaepXaHme 1
XapakTep 3KOHOMMKO-MaTemMaTunyeckmx mopenen. NporoH mogenen Ha
npoTtoTune yTouyHaeT TpeboBaHMg K 3ajadyam ynpaBieHUsa wu
OpPraHM3aUMOHHbIM acrnekTam AesaTEeNbHOCTU KOPNopauuu.

B npouecce paspaboTtkm ANC HabnwopaeTca CTpeMyieHune K
MCMOJNIb30BaHNID Hanbonee NMPOBEPEHHbLIX M OTHOCUTENbHO MPOCTbIX
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3KOHOMWKO-MaTeEMATUYECKNX MoAenen. OTO onpenensetTcsd uUx
TpeboBaHUAMU K UCXOOHOMY MHGOpMaLMOHHOMY obecnedeHuto. Kpome
Toro, BBegeHme B AVIC 0THOCUTENBLHO NPOCTbIX MOAENEN obneryaeT NPoLLeCcC
noAaroToBKW nepcoHana k paboTte B HOBOW CUCTEME YMNpPaBieHUs.

Mcnonb3oBaHMe 3KOHOMMWKO-MaTEMATUYECKUX MOOEeNen HOCUT KOMIM-
JIEKCHbIN B3aMMOYBSA3aHHbI XapakTep, 4ToObl pe3dynbTaTbl OAHOW 3a4ayn
obecneumBany NOMyYeHNE UCXOAHbIX AAHHbLIX 09 peleHus Apyrux. Takum
obpas3om, B npouecce paspaboTky BO3HUKAET MHTerpauus Moaenen, 4to
obecneymBaeT HEMPEPbLIBHOCTb aBTOMATU3NPOBAHHOIO NpoLecca 06paboTkm
MHboOpMaUMn B X04e PeLleHns 3agad ynpasiieHus.

B ANC npou3BOACTBEHHbIX KOpMNopaunii UCNoNb3yTCa crneayloLlime
rpynnbl 3KOHOMUKO-MaTEMATUHYECKNX MOOENEN PELLEHNS 3a4a4 YNPaB/IEHUS:

nccnengoBaHna (MapkeTUHr) CEKTOPOB PblHKA, HA KOTOPbIX OENCTBYET
Kopropaums;

onTuMusaums NPOU3BOACTBEHHbLIX MPOrpamm;

nocTpoeHne GanaHCOB AEATENbHOCTU Koprnopauunm (MaTpuyHble
MOZENn);

onepaTVBHOE MNaHMPOBAHME MPOU3BOACTBA MPOAYKLNN;

perynmpoBaHne mMaTepuanbHO-TEXHUYECKOrO CHabXeHUS;

onTMMmM3aums aKcnayatauum ob60opyaoBaHUS;

onTuMmsauna rpadukoB BbINONIHEHNSA 0OCAyXMBaOLWMX paboT
(peEMOHTOB, MPOGUNAKTUKA U T. A4.);

onTMMmn3aumsa npoueccoB cbbiTa NPOAYKUUN U UCMOb30BaAHUS
TPaHCMNOPTHbLIX CPEACTB;

KOMIMJIEKCHbIE aHANIUTUYECKME pacyeTbl Pe3ybTaTOB AEATENbHOCTY;

cTpaTernyeckoe MniaHMpoBaHME.

Ewe ogHon npobnemoin npu pa3paboTke npoToTMna saBAAETCS
npobnema co3naHus 3PPEeKTUBHbBIX MOJIb30BATENbCKUX UHTEPdENCOoB ang
APMos.

lpoekTnpoBaHne MHTEPGENicoB Mnosb3oBatesieli coppemMeHHbix ANC
COCTOUT B MCMNONIb30BAHUN WHTErpMpoBaHHOro Habopa CpeAacTs,
rnomoramuwmx paspaboTynky B CO30aHUN U yNpaBieHUN PasnyHbIMU
nHTepdencamm nonb3osartenen. MNpu aTom cTaBUTCA 3agadva OTAENUTb
npouecc co3aaHna nHTepdeinca nonb3oBaTenien 0T pas3paboTky NPUKNAOHbIX
nporpamMm, KOTOpPble He [OO0JIKHbl CBSA3bIBATBCA C KOHEYHbIMU
nonb3oBatenamMm Hanpamyto. OCHOBHble 0COOEHHOCTU COBPEMEHHOTO
MHTEpdENca ¢ Nosb30BaATENSAMM COCTOAT B CNEAYIOLEM:

Han4ynme MexaHM3MOB YMNpPaBfiEHUS OKHaMU;

MCMOSib30BaHME FOTOBbIX Frpadunyecknx CUMBOSIOB (MKOH) ANSN
0TOOpaXKEHUS ynpaBnsgeMbiX 0O0bEKTOB;
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HernocpeacTBEHHOE MaHUMNynuMpoBaHue rpaduyeckmmMmm obbekTamm u
OKHaMu nocpeacTBoM “Mblln’;

0OBbEKTHO-OPUEHTMPOBAHHOE MPOEKTMPOBAHNE ANANIOrOBbIX CUCTEM.

Ina peannsauym nHTepdEincoB co3aanTcs N UCMNOb3YIOTCA OMBIMOTEKN
TEXHOIOMMYECKNX MHTEPAKTUBHbBIX NPOrpamMm, rno3BONSOLWMX NCMONb30BATb
YCTPOWCTBa BBOAA KOMaHpA, yNpaBfieHUs U rpaduyeckmnx 3N1eMEHTOB Mpwu
HanMuun obpaTHOM CBA3U, OTOOpaxaluLen Ha Aucriee pesynbTaThl
MaHUNyIMpoBaHna Umn. na atoro paspabaTbiBaloTC METOoAbl U S3blKU
npoeKkTupoBaHng NMHTepdencoB Nonb30BaTENEN, KOTOPbIE A0JIKHbI
COOTBETCTBOBATb NMPOBAEMHON 06/1aCTU MHOOPMALMOHHON CUCTEMbI. ITU
A3bIKM MOXKHO OTHECTU K KOMMOHEHTAM S3bIKOB YeTBEPTOro nokoneHuns (4GL).

Pa3zpaboTka cuctemMm NOCTPOEHUSA U ynpaBfeHusa nHtepdericamm
nosb3oBaTtesien BegeTcsd MHOrMMM dmMmpmMmamMm C y4eTOM CTaHOapToB
OTKPbITbIX CUCTEM U MOCTENEHHOM BbIPabOTKOWM psaa CTaHAapToOB Ae-dakTo.
padunyeckmin nonb3oBaTenbckmii nHTEepdeinc (Graphical User Interfaces -
GUI) noseongdet nonb3oatento APMa nerko n ygobHoO u1CNonb30BaTb
BO3MOXHOCTU, NpegocTaBnsiemMble AVIC ons BbINOSHEHUSA €ro OYHKLUNIA.

OH No3BoONSET peLuaThb CAOXKHbIE 334341 C MOMOLLBID MaHUMYIMPOBaHUS
OKHaMU N 3neMeHTaMn U300paxkeHns (MKOHaMU) MOMb30BATENbCKNX WUH-
TepdericoB. OcHoBol GUI ansatoTca:

Habopbl rpapUyHecknX 3N1EMEHTOB;

[OonyCcTUMble Onepauumn Hap, HUMU;

MEHIO 1 061acTN OKOH ONs MPOKPYTKN N300PaKeHWU.

3agaya paspaboTymka CBOAMUTCS K TOMY, YTOOblI CO34aTb C MOMOLLBIO
3TUX 9NIEMEHTOB YyAOOHYI0 U adDEKTUBHYIO Cpeay AN COTPYAHUKOB
KOprnopaunu, BbIMOHAIOLWMX CBOU NMPOodeCccuoHasnbHble QyHKLMN.

OpHa 13 Hambonee NoNynsAPHbIX MHCTPYMEHTANIbHbIX CUCTEM CO34aHUSA
rpadunyecknx nNob30BaTENbCKUX UHTEPHENCOB C BbIYHUCIAUTENBHLIMU
cpeactBamum - ato cuctema X Window, KoTopasd no3songeTr GopMupoBaTb
OCHOBHble OKHa. JTO nMpo3payHas OTHOCUTENbHO CeTu, He3aBUCMMas OT
annapaTtHoOM NAatpopMbl, MHOIOMPOLLECCHAs OKOHHas rpadunyeckas
cuctema. OHa NpeacTaBNsgeT WUPOKMin Habop CpeacTB ANs CO34aHNS OKOH
M PUCOBAHUSA B HUX, HO HE HABA3bIBAET XeCTKOro crocoba obuweHuns
NMosb30BaTENS C KOMMbIOTEPOM.

Cuctema No3BONISIET OpPraHM30BaTb HA 3KpaHax AUCMJIEEB NEpPapXUio
NepPEeKPbIBAIOLLINXCSA OKOH, MAHUMYIMPOBaTb UX pasMepamMmn 1 NosIOXEeHNEM.
OHa nopaepXmBaeT NpumMeHeHne Habopa NPUMUTUBOB PUCOBAHUS B OKHAX
n obecneymBaeT BbIBOM BbICOKOKAQYECTBEHHOIO TEKCTA C Pas/iInyHbIMMU
wpudTtamn. OHa He popmupyeT rpacduyeckne obpasbl, a TONbKO obec-
neuynBaeT GYHKUMOHMPOBAHNE PA3INYHbLIX CUCTEM MOAENNPOBaHMS n3obpa-
XeHus.

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT

22



CoBpeMeHHOe pas3BUTUE KOMMbIOTEPHOM rpadukm MAOET B Hanpasne-
HAM MynbTuMeama. Ansa Hee xapakTepHO MCMOJSib30BaHME CPeAcTB OTOO-
paXeHns1 BLICOKOrO pa3peLleHnst Ha BobLnX ANCIeax ¢ 0COObLIMU MEeTo-
namum GpopMmMpoBaHUS, XpaHeHus n obpaboTkm naobpaxeHuii. B cuctemax
MynbTMMeOMa HakannmealoTcs, 06pabaTbiBalOTCA U NPeACTaBNAOTCSA NOJb-
30BaTeNsiM CNOXHble 06pasbl PasnyHbIX KIacCcoB (ayauo, BUAeo, rpaduka,
TEKCThI).

PazpaboTumnk nHtepderica, XopoLlo 3HaKOMbIV C opraHu3aumein padboTt
Ha APMax, Oo/XeH yMeTb y4uTbiBaTb TpeboBaHuUsa K yoobcTBy B paboTte
COBEPLIEHHO HEe3HaKOoMbIX eMy rnonb3oBaTtenein. OH OOJIKEH He TOJbKO
YOOBNETBOPUTL NX TPEBOBAHUS C TOYKM 3PEHUS BbIYUCIUTENbHbLIX 3a4a4, HO
M cospaTtb MHTepdenc, yoobHbIN C TOYKU 3PEeHUss PU3NYEeCKUX u
MCUXONOrM4ecknux noTpebHOCTEN nonb3oBatensd. MHOro ycunui
3aTpavynBaeTCyd Ha NPOEKTUPOBaHWE MHTepdenca Mexay 4YenoBeKOM U
KOMMbIOTEPOM. MCcNonb30BaHue LBETA, 3ByKa, rpadukn - 3TO He Crly4darHoe,
a co3HaTesNlbHO MPUHATOE pelleHne paspaboTtymka. MHTepdenc ponxeH
BKJIIOYATb B ce0S aneMeHT agantauum, Nogaep>XmBas MHTEPEC Nnosib3oBaTens
K 06weHunio ¢ AUC - no Mmepe Toro Kak nosb3oBartenb npuebikaeT K APMy, ero
KBanndukaunga so3pacrtaeT. NHTepdenc MOXET MEHATbCH, HanpuMmep,
YBENNYMBAETCS MHTEHCMBHOCTbL 00pabOoTKN AaHHbIX. PazpaboTumkn OOmKHbI
XOPOLUO PasbrpaTbCsa B BO3MOXHOCTSX annapaTHbIX 1 MPOrpaMMHbIX CPEACTB,
a Taikke 06nagaTh XOPOLLIMM BOOOPaXKEHMEM U NPOSIBISTL M300PETATENIbHOCTh
npu peanudaumn 3agad AVC.

B OCHOBe opurvHasnbHbIX PeEWeHUrn NO CO34aHUK UHTepdeNncos
nonb3oBaTeNen nexar cnegyouwme obume NPUHLKIILI.

1. MHTepdenc [onxeH BblAENATbCS B KQ4ECTBE OTAEIbHOMO KOMMNOHEHTA
cuUCTeMbI. Tak Xe Kak CTPYKTYpbl AaHHbIX B BJ1, AIC n3onnpytoT oT NpuKnagHbIx
nporpamMmm 06paboTKn 3TUX JaHHbIX, MHTEPQENC, 00 onpeaeneHHon CTeneHu,
HEoOXoaAMMO OTAENUTb OT NPUKNIAOHON 3a4a4yun.

NHTepdenc HeobXxoaMmMo NpPOekTUpPoBaTb OTAENBHO, Kak U OTAENbHO
paspabatbiBaTth 6a3y AaHHbIX. CocTaB U popma nNpencTaBaeHNs BXOAHbIX U
BbIXOAHbIX AaHHbIX AOJ/KHbI CTaTb NPEeAMETOM TLWATENbHOro aHanmsa
pa3paboTumkoB MHTEpderica.

2. PaspaboTuuku nHtepderica OOMKHbI TWATEeNbHO aHanM3npoBaTb
BO3MOXHOCTU 1 OFpaHnNyeHmns annapaTHbIX M NporpaMMHbIX cpeacts APMa.

3. B npouecce paspabotku TpebyeTcsa HOBM3HA, NMPUYEM HEOOXOANMO
cneamTb 3a TeM, 4ToObl 3Ta HOBM3HA He pacTBopwuiach B Menoyax. MHorme
Monb30BaTENM MMEIOT AOCTYN K PasHbIM CUCTEMaM, U BPSA N OHM OyayT
MEHSATb CBOU MpuemMbl paboTbl MpM CMeHe cucteMm. PyKOBOACTBO
pa3paboTyMKOB OOHKHO CMOCOOCTBOBATL BBEAEHMIO CTaHOAPTOB, B KOTOPbIX
cofepxarcs pekoMeHzaumm no paspaboTtke MHTepdenca n Ucnoib3oBaHme
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OnbnnoTek cTaHgapPTHbLIX MOAYNEN, KOTOPbIE UCMONb3YIOTCA AN pa3paboTku
MPOrpaMMHbIX MHTEPPENCOB PA3JINYHBIX CUCTEM.

4. CywecTByeT 60MbLUIOE YMCIO0 OBLENPUHATBIX B 9PrOHOMUKE PEKOMEH-
Daunii, KOTOpble HYXXHO MCMNONb30BaTb NMpu pa3paboTke U opraHm3aumm
APMoe B AUC. B T0O Xxe BpemMa dopma npeactaBneHns MHeopmaummn Ha
3KpaHe He OAVHakoBa AN pPas3nnyHbiX cucTem. [paduyeckuin ausanH
3aBUCUT OT:

pacnpegeneHnss nHoopmMmaumm Ha 3KpaHe;

CNOBApPHOro cocrtaBa NpPeayioXeHui;

crnocoba BblOAENEHUS KIIOYEBLIX 3NEMEHTOB MPEeACTaBEHUS AaHHbIX
M T.4. PazpaboTymkuy A0MKHbI 3HATb 3T NPUHLNUMBLI U UCMOIb30BaTb UX NPU
pa3paboTke nHTepodeinca.

5. Pa3paboTuuk nHtepdeinca OomKeH, B NepByo ovepenb, NOHUMaTb U
OLeHVBaATb OENCTBUS MOIb30BATENS, HAMpPAaBIEHHbIE HA OOCTUXXEHWE Lenu
peleHnsa 3agadn, a Takke 0COOEeHHOCTM MOTEHUMaNbHbLIX NONb3oBaTenen
cucTembl. HeTpyaHo npegnonoxuTb, 4TO ecnm Obl nporpaMmmcTam
MPULLNIOCb caMnM nopaboTaTb C MHTEP(ENCOM NMPUKNAOHON 3a4a4n Lenbii
[eHb, KaK 9TO OenarT NonNb30BaTeNun, TO OHM Obl yNyHLIUAN UHTEPdEIC.

6. PaspaboTymk goskeH rnyboko 4yBCTBOBaTb MCUXONOrMYeckue
OCOOEHHOCTWN MOTEeHUMasnbHbIX Nonb3oBartenen. MNonesHbili cnocob - 3TO
nocTaBuTb cebg Ha MeCTO MNonb3oBaTens, paboTallero Ha KOHKPETHOM
APMe, nocMOTpETb, Kak Ha CaMOM fAefie Nonb30BaTelb B3aMMOLENCTBYET C
CUCTEMOM B HOpPMaJibHbIX paboynx yCcnoBuax. Bpsag nv MOXHO oxupaTb, H4TO
Nonb30BaTENb MPaBWIbHO OLIEHUT AOCTOMHCTBA OpraHn3auyv OaHHbIX MO
obpasuyam Ha bymare, NpeAcTaBNgeMbiM B popMaTe pacrnonoXeHNs OaHHbIX
Ha akpaHe gucnnesa. OcoBeHHOCTM opraHM3aumm BBOOA TPYAHO MOHATb U3
onmncaHus, Nonb3oBaTeslb OOMKEH HAXVMaTb COOTBETCTBYIOLME KITABULLU B
OTBET Ha COOOLEHNS CUCTEMbI. IMEHHO 3Ty POJb BbIMOJHAIOT NPOTOTUMbI
APMoB. Ha HUX MpOXOANT MHTEPAKTUBHbLIN LUUKINYECKNA MpoOuecc,
npmMBOASALWNIA K pa3paboTke OnbITHbIX 00Pa3LLOB NHTEPDENCOB, C KOTOPbIMU
paboTaloT NoNb30BATENMN U KOTOPbIE U3MEHSAIOTCS B COOTBETCTBUM C UX
peakumern oo Tex rnop, noka He OyaeT co3naH NpUemMeMsbli NPoayKT.

7. [omkHbl OblITb NPEAYCMOTPEHbLI CPEACTBA HACTPOMKMN MHTEpPdEeNca.
XoTa obwime NpUHUMMBLI ONPEdensaoT OCHOBY CO34aHUs MHTepdenca, OHU
He MOryT yAOBNETBOPSATL NOOOro nonb3oBartens. [axe ecnv ycnosus 3agaym
OCTaloTCs MPaKTUYEeCKM MOCTOSIHHbIMW, MOTPEOHOCTM MONb30BaTENEN Me-
HAatoTCcA. MpaBUAbHO CNPOEKTUPOBAHHbLIA MHTEPDENC A0MKEH ObiTb
HacTpaMmBaeMblM Ha HYXAbl pa3HbiX MOMb30BAaTENEN, a Takke Ha OOHOro
nosb30BaTeNs B padHble nepmoabl ero paboTol.
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1.1.3. UcnbiTaHne npototuna wu gopabotka T3 no pe3ynbTaTam
UcnbiTaHUN

MpakTnyeckuin onbiT NOKa3bliBAET XenaTeNbHOCTb Kak MOXHO 0Oonee
MOSIHOM aBTOMaTU3aLMN CTaaUA XU3HEHHOro umkia KomnoHeHToB AUC.
Bbicokas cToMMOCTb pa3paboToK aBTOMATMU3UPOBAHHbLIX MHPOPMALVOHHbIX
CUCTEM U NX NPUHUMMMANIbHOE 3HAYEHNE s ycrnexa opraHmaaummn Tpebyer,
4yTOObl KaXxaoe NpPoekTHOoe pelleHue OblI0 OUEHEHO C NOo3uuUunini
NPOM3BOAUTENILHOCTU CUCTEMBI, ee Ka4ecTBa U adpdekTnBHOCTU. [Anga aToro
MPOTOTUM, CO3OaHHbIN Ha 3Tane 3CKM3HOrO NPOEKTMPOBaHNS, NOABEPraeTCs
TWwarenbHbiM UcnblTaHMsaM. UcnbiTaHUA NpoToTUNa - 3TO COBMECTHOE C
3akasymkaMmm NpoBEAEHMNE MMUTALUMOHHbLIX nporoHoB AVMC Ha Gase
npoToTuNa C Lenbio YTOYHEHUS TpeboBaHUM T3 N peleHnin 3CKN3HOro
npoekTa.

Umuntauma Ha nportoTune - 370 METO, NPOBEAEHNSA BKCNEPUMEHTOB
¢ nomoLupbio Nnpototmna AUC, MOAENMPYIOLLMIA OCHOBHbIE MOMEHTbI peasibHOM
akcnnyataumn AUC B pexmnmax:

CTaTU4YeCKOMN MMUTaAUUUN - VMMUTALUOHHOIO 9KCNEepUMeHTa,
MO3BONSAIOLWEro MoaennpoBaTb noseaeHne AVIC B onpeneneHHbiii MOMEHT
BPEMEHM;

AVHAMUW4YECKONW MMUTaUMU - UMUTALNOHHOIO SKCMNEPUMEHTA,
nospongiwouwero moagenuposaTtb noBeneHne ANC B TeyeHwue
MPOAO/IKUTENBHONO NEPUOSa BPEMEHMU.

MMnTtaumsa Ha NnpoToTune NO3BONSET:

y3HaTb MHeHMe ByayLero rnofib3oBaTesnst O BHELUHEM MHTepdelice;

ybeamnTbCs, 4TO CUCTEMA MOXET peanu3oBaTb MOCTaBMEHHbIE Mepen,
HENn uenu;

OLLYTUTb Nosib3oBaTento apdekT paboThl C peanbHOM CUCTEMOWN;

YTOUHUTL TpeboBaHna T3, 4TOObI MOBLICUTbL KA4ECTBO N 3DPEKTUBHOCTb
mncnonb3oBaHua AUC;

BbIIBUTb N YCTPaHUTb 3apaHee HegOCTaTKU CUCTEMbI, C TOYKN 3PEHUS
nMonb30BaTeNs, €Lle OO TOro kak 6yayT caenaHbl 3HAYUTENbHbIE BIOXEHUS
pecypcoB B NPOEKT;

MCNonb30BaTh 3pPEKTUBHbIE CPEACTBA AN YTOYHEHMUS, MNPOBEPKN U
OOKYMEHTUPOBAHUSA TpeboBaHUM K WHPOPMALMOHHOW CUCTEME Ha
HayvasbHbIX 3Tanax NPOeKTUPOBAHUS.

CASE-cuctemMbl obecneyrBaloT co3gaHne NpoToTuna CUCTEMbI 3a CHEeT
npenocTaBeHNss BO3MOXHOCTEN A1 HArNSOHOro NPOEKTUPOBaHMS 06pa3oB
3KpaHOB, MEHI, OT4eToB N HOpM Ons BBOAA AaHHbIX. [Mpy 9TOM MOXHO
paspabaTtbiBaTh 1 CBA3bIBATb C COOTBETCTBYIOLIMMA LLIAramMm amanora TekcTbl
rnoackasok, KoTopble O6yayT OOCTYMHbI MOSb30BATENIO B MHTEPAKTUBHOM
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pexume. W, HakoHel, MOryT ObiTb ONMCaHbl CueHapuu puanora,
onpegensiowme NopsaoK 1 YCIOBUS CMEHbI COCTOAHNUI cnucTemMbl. COCTOSHUS
CUCTEMBbI CBA3bIBAIOTCH C CO3OaHHbIMM obBpasamMum aKpaHoB. [locne
COCTaBJIEHNS CLIEHApUs gyanora NpoTOTUMN CUCTEMbI MOXET ObITb 3arnyLUeH
Ha UCMOJIHEHNE. PaboTta npotoTuna O6yoet uMmMTUpoOBaTb
dYHKUMNOHMUPOBaHMe Oyayuwen cucTtembl. Nonb3oBaTtenb nosy4vyaeT
BO3MOXHOCTb OLLEHUTb paboTy CUCTEMbI U BblaaTb NPEOJSIOXKEHUS MO ee
COBEPLLUEHCTBOBAHMUIO.

Mopopepxxka NPoekTMpoBaHUs 0OpPa3oB 9KPaHOB, MEHID, OTYETOB U
dopm - rnaBHaa ¢yHkuma CASE-cuctembl. 3Tm oOpasbl oTpaxatoT
COAEpP>XKaHMe NOTOKOB AaHHbIX U ynpaeneHus peansHon ANC. Kaxabii obpas
aKpaHa MOXET ObITb CBA3aH C COOTBETCTBYIOLLIMM NMOTOKOM AaHHbIX, KOTOPbIN
Obln paHee onpeneneH Ha rpapu4eckon MoOenn U COAEPXUTCA B
peno3nTtopun (NpoekTHasa 6a3a gaHHbIx CASE-cucTtemsbl). Ecnv noTok AaHHbIX
Obln onpeaeneH 3apaHee, TO NPOEKTUPOBaHME COOTBETCTBYOLLEro obpasa
3KpaHa CBOAMTCA K MNPOCTOW 3apaye ero “prucoBaHuns” ¢ MCNONb30BAHNEM
M3BECTHbIX KOMMOHEHTOB.

JaHHble 1 X pasmepbl 3a0aTCS C MNOMOLLbIO BbIOOpA HYXHbIX
3HAYEHMIN N3 BCMIbIBAOLWNX MEHI0. PaHee onpeaeneHHble 3Ha4YeHNS TUMOB
M pasMepoB [AaHHbIXx obecneyrBaloT afekBaTHOCTb OMNUCaAHUS MOJEN
3KpaHOB. EcCnn xapakTepucTukmM OaHHbIX 3a[aloTCsd B Xo4e pa3paboTku
npotoTuna, TO 3TW OAHHble aBTOMATUYECKW MOMOJHAIT PEno3nTOPU.
Cnncok paHee onpefeneHHbiX 3IEMEHTOB M CTPYKTYP AaHHbIX Bcerga
[OCTyneH paspaboTymky npoToTuna. Bo3MOXHOCTb MPUCBOEHUSA VMMEH
obpasam 3KpaHOoB, MOJSIM 3KPAHOB (BMECTE C rpaduyeckumMm aneMeHTamm
0pOpPMIEHNSA OKOH) AOOMOJIHAET CNMCOK CPencTB, HEOOXOAUMbBIX O4
co3paHug o00pa3oB 3kpaHOB. Bce sneMeHTbl NONb30BaATENBCKOrO
UHTepdeinca, Moryt ObiTb NEepeaBuUHYTbl, CKOMNUWPOBAaHbI, yAaneHbl W
BUAOW3MEHEHbBI, MOC/ie TOro kak OHWM nonaayT B obpas akpaHa. [lpu aTom
MOTFYyT ObiTb M3MeHeHbl aTpuMbOyTbl 91IEMEHTOB 9KpaHa, MnpaBuna,
onpenensaowe OOonyCTUMble 3HAYEeHUS BBOAMMbIX OaHHbIX. TEKCThI
noOcKka3oK, CBSI3AHHblIE C 3JIEMEHTAMUM MONb30BATENbLCKOr0 UHTEpdenca
MOryT ObITb pacrnevyaTaHbl B dopMe AOkymeHTa. Bce 3T paboTbl MoryT
BbIMONIHATLCA pPa3paboTyinkoM U MNONMb30BAaTENIEM COBMECTHO,
HEMNOCPEACTBEHHO B XOAE WCMbITAHUIM NPOTOTMNA, YTO PE3KO MOBbILIAET
CKOPOCTb U KA4eCTBO MPOEKTUPOBAHUS.

YT106bI NPNOAN3NTL OOLLWIA BUA, Ayanora K peasbHbIM YCNIOBUSM, LiBeTa
3NeMeHTOB 00pa30B 3KPAHOB W HA3HAYEHUE MCMONIb3YEMbIX KiaBULL MOTYT
ObITb NepeonpeneneHbl. MoryT ObiTb Nepeonpeaenerbl KNaBuLLIM KOMaHL,
NnepexoaoB MeXay COCTOSHUSIMU CUCTEMbI, KOMaHObl peaakTUpOBaHUS
noner BeBOAA AaHHbIX, KOMaHAbl BblAa4yu MOACKA30K, MepeMelleHuns
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Kypcopa u MHoroe apyroe. MHoroo6pasHbie BapuaHTbl onpeneneHus
KnaBuaTypbl U BUOA 3KPAHOB MOIYT ObITb 32MOMHEHbI 1 BbI3BaHbI MO IMEHU
019 MCNoNb30BaHNA B MPOTOTUMNE, a 3aTeM 1 B gerictayowen AVC.

Btopon BaxHoln ¢pyHkumen CASE-cucTeMbl SBNFETCHA Moapepxka
pa3paboTku cueHapus ananora, onpeaenstouLero nopsagok CMeHbl 06pas3oB
3KpaHOB Mpu paboTe npoToTMna (OOMNyCTUMbIE MEpexonbl W yCNoBUS
nepexopoB). PaszpaboTka cueHapus amanora BKIYaeT B cebsa cneayowme
nencTeung:

onpeaeneHne BO3MOXHbIX COCTOSSHUA CUCTEMbI U MPUCBOEHNE UM
VIMEH, MO KOTOPbIM K HAM MOXHO 00paLlaTbCs;

NpoekTUpoBaHne 06pa30B 9KPAHOB U UX MPMBA3KA K COCTOSHUSAM
CUCTEMBI (MPY 3TOM MOXET ObITb CO34aHO MHOXECTBO BapMaHTOB NPOTOTMMNA
CUCTEMBbI C UCMOJIb30BAHMEM UMEIOLLMXCHA 00pa30B 3KPAHOB);

3aJaHne HY>KHOro BapuaHTa HaCTPOWMkM 0OpPa30B SKPAHOB [AJiS BCEX
COCTOSIHUIN CUCTEMBI;

3aJaH1e HayaNbHOro U KOHEYHOr0 COCTOSHUS OJ19 NPOTOTMNA;

onpeneneHne npaBun pepakTUpoOBaHUS MoOJiei BBOOA AaHHbIX,
BANSIIOLMX HA MOPSAOK CMEHbl COCTOSHUI CUCTEMBbI;

3anoMnHaHne paspaboTaHHOro CueHapus guanora B peno3uvtopum (c
BO3MOXHOCTbIO €ro MOBTOPHOIr0 MCMOSb30BaHUS, MoAudUKaLUN UNn
BKJIIOYEHNSI B COCTaB MPOrpaMMHbIX cneundukauunin).

TpeTben BaxHol ¢pyHkumen CASE-cuctembl aBngetcd obecnedyeHmne
MCMOJIHEHUS NPOTOTUMA CUCTEMbI B COOTBETCTBUM C 334aHHBIM CLIEHAPUEM.
M3 HayanbHOro COCTOSIHUSA CUCTEMBI MOJIb30BATENbL MOXET NonacTb B loboe
13 onpeneneHHbIX CLEeHapuUeM AO0MYCTUMbIX COCTOSIHUA cucTemMbl. MoryT
ObITb 3a4aHbl Pa3NMYHbIe BapUaHTbl ONpeaeneHns KinaBmaTypbl U LLBETOBbIE
XapakTepuUCTUKM 3KpaHOB. Takmm oO6pa3omM, MMeeTCsd BO3MOXHOCTb
“npourpatb” pasfiM4yHble BapuMaHTbl MOCTPOEHUSA MOJIb30BaTE/IbCKOro
nHTEpdeica.

Mocne Toro, kak 6GyoyT NnpoBeaeHbl NoTHOMacLUTaOHbIE UCTIbITAHUSA Ha
npoToTUNE U UX pe3dynbTaTbl OyayT cornacoBaHbl C 3aka3ynkamu
(nonb3oBartensamun), paspadboTynKn NepexonsaT K AopaboTke TEXHMYECKOro
3agaHus. NMoBTOpPSETCS NPOLLECC, KOTOPbIN ONUCLIBAETCS B M. 2.7. IOHUTHLI 2.

1.1.4. PyHkunoHanbHaa cTpykTypa AUC npombILLSIEeHHONR
Kopriopauum

dyHKUMOHaNbHaA CTPYKTypa uHTerpmuposaHHoii AMIC coBpeMeHHOoM
NMPOMBbILWIEHHON KOopnopauuu, KoTopasa LelMKOM HanpaBjeHa Ha
MCNONIb30BaHME MOCNEAHUX AO0CTUXEHUA B 001aCTM MHPOPMALMOHHBIX
TEXHOJIOMNIA, COCTOUT U3 Clenylowmx nogCcUCTeM:
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CUCTEMbI yrpaBfieHnsa Kopnopaume;

CUCTEMbI yrpaB/ieHUs NPON3BOACTBOM (NPeanpuaTUEM — CTPYKTYPHbIM
nogpasneneHmem Kopnopauum);

rMOKMX MPOU3BOACTBEHHbLIX CUCTEM;

CUCTEM aBTOMAaTU3MPOBAHHOIO MPOEKTUPOBAHUSA N3OENNI.

3apayn cucTtemMbl ynpaBfieHUs Kopnopauuven B uUenom Obinun
pacCMOTPEHbl B IOHUTE 2 U B NpeawecTBYOWMX noapasaenax OaHHOM
IOHUTbI, NO3TOMY Jasiee Mbl OCTAaHOBMMCS Ha TPEX CReayoLLmMX NOACUCTEMAX.

ABTOMaTU3MPOBaHHAas CUCTEMA YNpaB/ieHUs NPOU3BOACTBOM COCTOUT
M3 OBYX MEPapPXUYECcKN CBSA3AHHbIX MOACUCTEM:

aBTOMaTU3NPOBAHHON MHPOPMALMOHHOW CUCTEMbI yNpaBlieHUs

npeanpuaTnem (ANCyn), obecne4ymBatoLemn ynpaBfieHue
I'IpOI/ISBO}J,CTBGHHOVI AedTesIbHOCTbIO Ha YPOBHE NpeanpudaTtuga B LLeJIOM;
aBTOMaTI/I3I/IpOBaHHOI7I Cnctembl ynpaBJsieHU4d r’MOKUM

aBTOMaTU3NPOBaHHbLIM y4acTkoMm (FAY) ACY lrAy.

AVCYI BkntoyaeT B cebsa cnenyoume GyHKLUMOHANbHbIE MOACUCTEMBI;

TEXHUKO—3KOHOMMYECKOr0 PasBUTUS U MapKeTUHra;

NJaHMPOBaAHUSA N OMNepaTUBHOIO ynpaBiieHUs MPOVU3BOACTBOM;

ynpaeneHus GUHAHCOBLIMU PecypcamMm n ByxranTepckoro yyeTa;

yNpaeBieHnus Ka4eCTBOM MPOAYKLINU.

ACY TAY B CcBOIO o4yepenp BK/OHaeT B ceb9 NoACUCTEMbI YNPaBIeHUs
TEXHONOIMMYECKMMN N OPraHn3aunoHHbIMU NpoLLeccamm.

ANCYI npepHasHayeHa Ana ynpaBieHUss MPOU3BOACTBEHHO-
9KOHOMUNYECKOWN OeATENbHOCTLIO NpeanpuaTus 1 obecnevynBaeT:

no3akasHblii MeToq, BbiMycka MNpOAyKLMW, NMO3BONSAOWMNIA Hanbonee
MOJIHO y4YecTb TpeboBaHNS KOHKPETHbLIX NOTpebuTenen;

CTabWIbHOCTb KayecTBa M3roTaBIMBaEMON NPOAYKLNY;

CcoKpaLleHne NPon3BOACTBEHHOMO LIMK/Ia OT MOMEHTa NOoJlyYeHus 3akasa
[0 MOMEHTa OTrpy3ku roTOBOM NPOAYKLNK;

cokpauwieHne obbemMa He3aBepWeHHOro nNpou3BOACTBA MU,
COOTBETCTBEHHO, COKpalleHMe NOTPeBHOCTEN B CKNAaACKUX Niowaasx.

OCHOBHbIMM MeTOAaMM OOCTMXKEHUS 3TUX LIENEN SBNSIOTCS:

BHEAPEHNE MeXAy MPOM3BOACTBEHHbIMU NoApas3neneHnamMmmn
3KOHOMWYECKNX OTHOLLEHWM, CTUMYNPYIOLWUX 3P DEKTUBHOE NCMONb30BaHNE
obopynoBaHusa, maTepumanoB m cobnwoageHnme NPoOU3BOACTBEHHON
ONCUNNIIVHBI;

JeLeHTpanmMaaums ynpasieHns 1 opraHn3aums ropusoHTasIbHbIX CBSA3EN
MeXay NMpou3BOACTBEHHBIMY NOoApPa3AeneHnaMm, obecneumpatrome rmbkoe
NMPUHATUE PELUEHNIA HAa MUHMMaNbHO HEOOXOAVMMOM YPOBHE MEpapXmu
ynpaBneHns;
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co3faHne eguHOM TPaHCMOPTHO-CKAAACKON UHPPaACTPYKTYpPbI
npeanpuaTug, obecnedmBalolLeln ObICTPOE NepemMelleHne NpeamMeToB U
CpeacTB Tpyaa, a Takke AOCTOBEPHOCTb MHMOPMaLMN O MECTOHAXOXAEHUMN
M1 COCTOSIHUWN TPY30B;

VHAMBMAyanmM3aumsa nHoopmauum o npegmeTax M cpeacrtsax Tpyada
(napameTpax KOHKPETHbIX MHCTPYMEHTOB, OCHACTKW, 3aroTOBOK,
nonygpabpukaToB, rOTOBbLIX Y3/10B 1 AeTanen);

MCcnonb3oBaHue 6e30ymMaxHom TexXHONornm " obuwmx
(LeHTpanmM3oBaHHbLIX U pacnpepeneHHbix) 6a3 AaHHbIX AN YBENUYEHUS
ODOCTOBEPHOCTM W aKTyalbHOCTU WUHPOPMaALMM N NOBbILEHUS
0060CHOBAHHOCTM YMpPaBfEHYECKNX PELLEHNNA.

O6nacTbio NPUMEHEHUSA ABASIOTCS MALWIMHOCTPOUTENbHbIE N UHbIE
npeanpuaTns, UMelowme pasanyHylo CEPUMHOCTL BbiMycka nNpoaykumu (oT
MENIKOCEPUNHOro OO0 MaCCOBOrO).

Pesynbtatbl pewienuns 3aaady AUCYI aBnaioTcs BXOOAHBIMW OaHHbIMUW A9
rmoKnx Npon3BoacTBeHHbIX cuctem (IMIC).

fMbkne NPOM3BOACTBEHHbIE CUCTEMbI — 3TO MHTErPUPOBAHHOE,
aBTOMATM3MPOBAHHOE MNPOM3BOACTBO HOBOrO NMOKOJIEHUS, 0BecneynBatoLLee
BbIMYCK TOBAPHOW MNPOAYKLMU B YC/IOBUAX U3MEHSIOLLErOCH PbIHOYHOIO
cnpoca n QYHKLMOHMPYIOLLLEE NPU OrpaHUYeHHOM Yncne paboTtatowmx. [TC
peannayeTtcs B BUAE MMOKMUX aBTOMATU3NPOBaHHbIX y4acTkoB ([FAY), nuHui
(FAJ), uexos (FALL), 3aBogoB (A3).

IMC cTposaATCcs B COOTBETCTBUN C OOCTMXKEHUSMU HAYYHO-TEXHUYECKOrO
nporpecca nyTeM CO4YeTaHUd NepefoBON TEXHUKWU, TEeXHOJ0rum
npPOn3BOACTBA W YNpPaB/IEHUS C BbICOKON KBanudukaumem nepcoHana u
npu3BaHbl 06ecneyYnTb CTPYKTYPHYIO NepPeCcTPOiKy MUPOBOM 9KOHOMUKN. ns
HUX XapakTepHbl NOJIHAg aBTOMaTM3auns OCHOBHbIX TEXHOJIOMMYECKUX
NPOLLECCOB, UHTENNEKTYalbHOW OedaTeNnbHOCTM nepcoHana, a Takxe
TEXHNYECKOM NOAroTOBKN MPOM3BOACTBA.

rmc npenHasHayeHbl ong MHOTFOHOMEHKIATYPHOTr 0
aBTOMAaTU3MPOBAHHOIO NPON3BOACTBA OTAE/bHbIX AeTanemn 1 y3nos, a Takxe
n3nenui (MawwvH) B MalMHOCTPOEHWI, MPON3BOACTBE TOBAPOB NOTPebneHns
(wBerHbIX n3nennin, obyeu, X0NOANNbHUKOB, CTUPAasTbHbIX MALLMH, LLUWH N T.4.)
n B apyrmx chepax npomussoactea. Micnonb3oaHue MC apPeKkTUBHO 1
MO3BONISET MOBbLICUTbL OTAAYYy TEXHOJIOMMYECKMX MPOLLECCOB B 2-4 pa3a 3a
CYeT:

MCMOSIb30BaHNS 6e30gHOM 1 ManoNtoAHOW TEXHONOMMN;

noBbIWeHNSa koadduumeHTa 3arpyskmn ctankos ¢ 0,4-0,6 no 0,85-0,9;

NnoBbILWEHNS KoadpuumeHtTa cmeHHoctn ¢ 1,3-1,6 go 2,5-3,0;

COKpaLLLEeHNs LMKna Co30aHusa U Npon3BOACTBA HOBbIX M3aennii B 2-3
pasa;
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COKpaLLeHUsa ONUTENbHOCTb NMPOU3BOACTBEHHOrO UMKa 00paboTku
“ycnoBHoro nsgenua” B 6-10 pas;

npumMmeHeHns 0,5-1-meca4HOn nporpamMmbl BMECTO 3-6-MeCSYHON.

[MIC MOryT NpUMEHATLCA B MACCOBOM, CEPUMHOM, MENIKOCEPUNHOM U
€OVHMYHOM MPOM3BOACTBE U3AENUNA.

MpumeHenne TIC, kak MPUHLUNNANBLHO HOBLIX BUAOOB OpraHusaLuum
npousBoAacTBa U 000pyaoOBaHUS, BbIBBAHO YyCUJIMBAlOWENCS
VHOMBMAyanusaumen 3anpocoB NoTpedbuTtenein Ha pasfnyHbie n3penus,
yXecTto4yeHnemMm TpebOBaHUN K KAayeCTBY MPOAYKLUN, paCLIUPEHNEM
NPOM3BOACTBA CJ/OXHOM HAYKOEMKOW npoaykuum B YCINOBUAX
M3MEHSIIOLLErocs PbIHOYHOIO CNpoca U MUHUMAaJbHOMO y4acTus nepcoHana.
OT0 HanpaBfeHne NMpPU3HaHO BeEOYLUMM BO BCEM MMpeE BCEACTBUE:

opraHmsaumm KOMMAEKTHOrO BbiMycka NPOAYKLUUU C MakKCUMalbHbIM
MCMONIb30BaHMEM 000pyO0BaHNS, TPYAOBbLIX PECYPCOB M MPON3BOACTBEHHbIX
nnowanemn;

BO3MOXHOCTU MEePUOOMNYECKON CMeHbl M OBHOBNEHUS MPOAYKUUU C
MWHMMaNbHbIMKX 3aTpaTaMn CPEOCTB U BPEMEHN.

KomnbioTEPHOE ynpaBreHne NMpPoOuU3BOACTBOM B FMOKMX cucTemMax
MUHUMUN3NPYET CTENEHb HEMNOCPEACTBEHHOINO y4acTusa OnepaTtopoB B
TEXHOIOMMYECKNX MpOoLLeCcCax. OTO MO3BOMSET UCKIIOUYNTL CYOBHEKTVBU3M B
ynpaBseHnn Npon3BOACTBOM U CHU3UTb BO3MOXHOCTb 3arps3HeHud
OKpyXaloulen cpeapl.

MC - oTHOCUTENbHO HOBOE goporocTosuiee obopynoBaHue,
nosiBuBLUeecs B KOHUe 70-x rogoB. B HacToswee BpeMs, B MPOMBbILLSIEHHO
pa3BuTbix cTpaHax BHeapeHue [TIC, B Tom uyucne A3, Benetcq
yckopswowumMmnca temnamu. Konudectso gencteyowmx MC  coctaBngeT
6onee TbICAYN, N3 HUX HECKOJSIbKO OECATKOB COOTBETCTBYIOT MOHATUIO A3
(30 n bonee eoMHUL, TEXHONOMMYECKOrO 0O0OPYAOBAHNS).

dyHKUMOHaNbHaA WHTEerpauus npon3BOACTBEHHbIX AWNC
XapakTepuadyeTcs MNOAHOW aBTOMaTU3auVeENn XU3HEHHOrO uukia uagenvin,
KOTOPbIE BbIMYCKAOTCA COOTBETCTBYIOLMMN NPEANPUATUSAMU, NOSTOMY
CMUCTEMbI aBTOMaTU3MPOBAHHOIo npoektupoBaHua (CAIMP) aBnaoTca nx
HEOTbEMJIEMOW YacTblO.

CoBpeMEHHbIe CUCTEMbI aBTOMaTU3NPOBAHHOIO MPOEKTUPOBAHUSA
BKJIIOHAIOT Crieylouime OCHOBHbIE COCTaBASIIOLLNE:

CpeacTBa B3aMMOOENCTBUS MONb30BaTENS C CUCTEMOWN, BKJOYaAs
A3bIKOBbIE N UHTEPAKTUBHbIE;

cpeacTBa MogennpoBaHusa reomeTpudyeckux Gopm usgenuna u
WU3roTOB/IEHUS KOHCTPYKTOPCKO-TEXHONOMMYECKOM A0KYMEHTaLNN;

cpeacTBa ynpasneHus 6a3amMuy JaHHbIX MPOEKTUPYEMBIX U3OENUNA,
TEXHOJIOrMYECKOM NOArOTOBKM NPOM3BOACTBA, GOPMMPOBAHMUS YNPaBASIOLLEN
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MHdopMaumn o aBTOMaTU3UPOBAHHBLIX TEXHOIOMMYECKMX JIMHUIA N CTAHKOB.

CAlNPbI No3BONAIOT aBTOMaTU3MPOBaTb NMPOLECC NMPOEKTUPOBAHUS U
M3rOTOBJIEHNS KOHCTPYKTOPCKO-TEXHONIOTMYECKOW OOKYMEHTauUm u
cobcTBEHHO U3aenus. OHu obecneyvymBaldT CKOPOCTb NMOJYHYEHUSI KOHEYHOrO
npoayKkra, B AECATKM pa3 MPEBbILLAIOLLYI0O TPAAULMOHHbIE MeToabl, 6onee
BbICOKOE Ka4yeCTBO MPOAYKUMUM M OalOT BO3MOXHOCTb MEPEenTn K
napannesbHOMy MPOEKTUPOBAHUIO U NPOU3BOACTBY 6€3 MCNOSIb30BaAHUS
TPaAULUVOHHOW MPOEKTHON TEXHUYECKOW OOKYMEHTauuu Ha OyMa>kHOW
OCHOBE.

CuncteMbl aBTOMaTU3MPOBAHHOINO MPOEKTUPOBAHUA [OOJIKHbI
CYLWECTBEHHO MOBLICUTb MPOU3BOAUTENBLHOCTL TPyAa MccnenoBatenen um
pa3paboTYMKOB CaMbIX Pa3fIMYHbIX KOPMopauui: B MaLMHOCTPOEHUN U
pPaanoanekTPOHUKE, CTPOUTENLCTBE, apXUTEKTYpe, KapTorpapum n apyrux
obnacTax.

TpaanUMOHHBIMU PYYHBIMU METOAAMU MPOEKTUPOBAHUS MPAKTUYECKN
HEBO3MOXHO peLlaTth Lenbln pag 3agady COBPEMEHHOIO NPON3BOACTBA. XOTH
3aTpaTbl Ha 3aKynKy WHTENIEKTyallbHbIX CUCTEM aBTOMATU3NPOBAHHOIO
NMPOEKTUPOBAHNA AOCTATOYHO BbLICOKW M, KPOME TOro, COMPSXeHbl C
HEOOXOAMMOCTBIO BJIOXEHUS AOMOJIHUTENbHbLIX CPEACTB MPU MOCTPOEHUN
0OBbEKTHO-OPUEHTMPOBAHHbLIX CUCTEM N HEMOCPEACTBEHHOM 3KCMyaTauum,
MX LUMPOKOE MCMNOJSIb30BaHME 3KOHOMWYECKM OMNpaBaaHo.

B HacTosiulee BpeMd Ha MMUPOBOM pPblHKE M3BECTHO 60blIOE
KOJIMYECTBO Pa3/INYHbIX CUCTEM aBTOMAaTU3MPOBAHHOIO MPOEKTMPOBAHUS,
OT CPaBHUTESIbHO MPOCTbIX YHEPTEXHbLIX CUCTEM [0 MHTEMPUPOBAHHbBIX CUCTEM,
jonyckawwmux napanfenbHoe NpPOeKTMPOBaHUE U YYUTbIBAIOLWLUX BCE
TEXHONOMMYECKNE UMKJIIbI MOAFOTOBKM MPOEKTA, U3rOTOBIEHUS N UCMbITAHUS
n3penni.

KpynHenwmne koprnopayum-npon3BognTenn nNporpamMMHOro
obecnevyeHnss pas3BMBalOT MCMOb30BaHME CPEACTB aBTOMATM3MPOBAHHOIO
npoekTupoBaHua aAna pas3paboTkm NPoONEeMHO-OPUEHTUPOBAHHbIX
nporpamMmHbix cucteM. OCHOBHblE HanpaBleHUS UCCNeAO0oBaHUM B OAHHOMN
obnacTu BKJIOHAOT CO30aHME:

rpadunyecknx cTaHuuUin, annapaTHO peanu3ylwmx Hanbonee
pecypcoeMkue anropuTMbl MPOEKTUPOBAHUSA 1 0TOBpaXeHus,

NIOKanbHbIX N rnobanbHbIX CETEN NapasieslbHOro NPOEKTUPOBAHUSA U
COOTBETCTBYIOLLLErO MPOrpaMMHOro obecnevyeHus,

TEXHONOMMU MNOCTPOEHUS MPOrpamMMHOro obecneyeHnsa CUCTEM
MPOEKTUPOBAHUSA, KOTOpPasi NO3BONSET MOJsyyYaTb C/IOXHbIE CUCTEMbI U3
CpPaBHUTESIbHO NPOCTbIX COCTABSIOLMX,

CUCTEM Ha OCHOBE MeXAYHapOAHbIX CTaHAapTOB OpraHusauyuu,
CTPYKTYPbl AAHHbIX U MHTEP(ENCOB.
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B nepcnekTtuBe, nnaHWpyeTcsa peann3aunsg MHTErpupoBaHHbIX
VIHCTPYMEHTAJIbHbIX CPeACcTB ObICTPOro co3gaHna 1 agantauum npobdiemMHo-
OPUEHTMPOBAHHbLIX MPOrPaMMHbIX CUCTEM, OCHOBaHHbIX Ha €ONHbIX MeTOAaX
M g3blkax OMMCAHUS BCEX 9JIEMEHTOB MPOU3BOACTBEHHOW OEATENbHOCTU
npeaonpuaTug.

Bo MHorux npombiwneHHbix CAIMNP (CAD/CAM aHrnuinckas
abbpeBmaTtypa) ApKo BblpaKeHbl TEHOEHLNN K:

pacLIMPEHNIO BO3MOXHOCTEN MO NMPOEKTUPOBAHUIO U3AENUNA, OeTanen
M Y3/10B CJ/IOXXHOM MPOCTPAHCTBEHHOW (HGOPMBbI;

MOZENNPOBAHNIO FTOTOBbIX U3OENUA N CO30AHUI0 UX PeanmCTUYeCcKux
n306paxXeHunit;

noapobHoMy OTOOpaxeHUto MPoLLEeCCOB MOAeNMpoBaHUa 06paboTKu
V30ENVIA, He YCTynaluwieMy No Ka4yecTBy BUAEODUSIbMY.

“CpenHas” coBpemeHHas CAlMP obecne4ynBaer:

CO30aHVe TPEXMEPHOM MOOEeNu AeTanu;

WMPOKME BO3MOXHOCTU Moandukaumm dopMbl NPOEKTUPYEMOrO
006bekTa;

peanmcTnyeckoe oTobpaxeHre NPOeEKTUPYeEMOro obbekTa B NpoLecce
On3anHepcKor npopaboTkM nyTeM 3afaHus CBOWCTB Mpennonaraemoro
MaTepuana, ero xapakTepucTtuk (Hanpumep, MPO3pPadvyHOCTU Un
KOSdPULUMEHTA OTPaAXEHNS) N YCAOBUN OCBELLLEHHOCTU;

pacyeT 1 BU3yann3aumio TPAEKTOPUN MHCTPYMEHTa, MOAENNPOBaHME
06paboTkn 1 gpyrme QyHKLUUN.

HeobxoAMMO OTMETUTb, 4TO B OYHKLMOHAJIbHbIE KOMMOHEHTHI
COBPEMEHHbIX KopropaTtuBHbix AVC Bce vaule BKIOYAlOT NMOOCUCTEMDbI
KOMIMbIOTEPHOIO MOAEINPOBAHUST MPOLIECCOB YNpaB/IEHUsS U Pa3BUTUS
Kopriopaumnu.

KoMnblOTEPHbIE CUCTEMbBI MOAENNPOBAHUS AT BO3MOXHOCTU:

BCECTOPOHHE aHanu3npoBaTb CJIOXHbIE MPOLLECChl, CUTyauun u
NMPOEKTHI;

nepebnpatb MHOXECTBO BapuMaHTOB M B pe3ynbTaTe CUHTE3MPOBaATb
pauMoHanbHble PELLUEHUS;

YCKOPATb Mpouecc mccnepoBaHuin u pas3paboTok, NMpuM 3TOM
coKpallaTca 3aTpaTbl Ha peanm3aumio NPOEKTOB.

Bo MHOrmx cnyyassx m B TEXHWKE, N B SKOHOMUKE MPU OLLEHKE
3¢ PEeKTMBHOCTU peLeHNn HEBO3MOXHO MNPOBECTU HaTypHbIE
9KCMEPUMEHTbI, MO3TOMY BbIYNCIUTENbHbIE N UMUTALNOHHbIE OENCTBUS C
MOZENAMU CIIOXHbIX 0O0bEKTOB Ha 6a3e KOMMbIOTEPHbIX CUCTEM 0O0pPabOoTKK
MHPOPMaLMKN OKa3biBAOTCA €AVHCTBEHHO BO3MOXHbIM WHCTPYMEHTOM
MccnenoBaHni NOCNEACTBMIN PELUEHN N OLEHKN 3D DEKTUBHOCTM MPOEKTOB.
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1.2. Pa3paboTka apxutektypbl AUC
1.2.1. OcHOBHble MpUHUUNbLI pa3paboTku apxutekTypbli AUC

Apxutektypa AUC — 3TO COBOKYMHOCTb MPUHLMMNOB JIOFTMYECKON W
dU3nYecKkor B3aMMocBaA3n KoMrnoHeHToB AMC.

Mpwn co3paHnm CNOXHbIX, pacnpeneneHHbIX MHHOPMAaLMOHHbLIX CUCTEM,
dOPMUPOBAHUN UX APXUTEKTYPbI, BbIDOPE KOMMOHEHTOB W WX CBA3EN
cnegyeT yuuTbiBaTb PSf, Chneaylowmx TpeboBaHW:

— apxmuTeKkTypa CUCTEeMbl [0J/KHA COOTBETCTBOBATb TEKYLUM U
MepPCneKkTUBHbLIM LIeNIM N CTpaTermieckmmMm QyHKUMOHaNbHbIM 3aaa4vam
co3gaBaemMont MHPOPMALMOHHOW CUCTEMBI;

— B CTPYKTYPE 1 KOMIMOHEHTax cneayeT npeagycmaTpmBaTb obecneveHme
MaKCUMasibHO BO3MOXHOI COXPaHHOCTW MHBECTULWIA B annapaTHble W
nporpamMMmHble CpeacTBa, a Takxke B 06asbl AaHHbIX NPU ANUTENIbHOM
pasBUTUM, CONPOBOXAEHUN N MOAEPHN3ALNN MHDOPMALMOHHON CUCTEMBI;

— onga obecnevyeHUs NMepcrnekTUBbl Pas3BUTUS CUCTEMbI creayet
npegycMatpmBatb BO3MOXHOCTb MHTerpayuu pPa3HOPOAHbIX
BblYNC/INTENbHbIX KOMMNOHEHTOB U MNEPEHOCUMOCTb MPUSIOXKEHUN Ha
pasnnyHble annapaTtHble W onepaumoHHble NNaTGopMbl Ha OCHOBE
KOHUEMUMN 1 CTaHAAPTOB OTKPbITbIX CUCTEM;

— apxXmUTekTypa cucTeMbl OO/MKHA ObiTb AOCTATOYHO M’MOKOM 1 O0MycKaTb
OTHOCUTENBbHO NPOCToE, 6€e3 KOPEHHbIX CTPYKTYPHbIX U3BMEHEHWI, pa3BuTHe
M HapawmBaHne OyHKUUA U pecypcoB MHOOPMaLMNOHHON CUCTEMbI B
COOTBETCTBUM C paclumpeHmemM chep 1 3agay ee NpMMeHeHUs;

— HeobxoauMo obecneunTb 3PPEKTUBHOE WUCMONb30BAaHME PECYPCOB
MHPOPMALMOHHOM CUCTEMBI 1 MUHUMU3NPOBATb UHTErpasibHble 3aTpaTbl Ha
006paboTKy AaHHbIX B TUMOBBLIX pexumax ee (GYHKLUMOHMPOBAHUS C YY4ETOM
TEKYLLMX SKCMJTyaTaUMOHHbIX 3aTpaT 1 KanuTasbHbIX BNIOXeHWM B co3aaHne AVC;

— DOMMXHbI ObITb 0GecneyeHbl 0OTKA30YCTOWYMBOCTb CUCTEMbI U
HagexHas 3awmTa AaHHbIX OT OWKbOoK, OT paspyleHUus Uanm noTepu
MHdopMaumn, a Takke aBTopm3aums Nosib3oBaTesnen, yrnpasneHme paboyen
3arpy3Kkoii, pe3epBMpOBaHNEM N BOCCTAHOBIEHNEM (DYHKLIMOHUPOBAHUS
ANC;

— cnepyeT obecnednTb KOMMOPTHbLIA, MakKCUMaslbHO  YMNPOLLEHHbIN
O0OCTYN KOHEYHbIX MOoJib30BaTeNe K ynpaBileHUo U peaynbTaTam
DYHKUNOHMPOBAHUSA MHDOPMALIMOHHOW CUCTEMbI HA OCHOBE COBPEMEHHbIX
rpaduyeckmx cpeacTB U Mosib30BaTENIbCKUX MHTEP(ENCOB.

3HauynTenbHasa 4acTb NPUBEAEHHbIX TpeboBaHMIN 0O0ycnoByeHa
rMOBKOCTbIO M €CTECTBEHHOW AMHAMWUKOWN MHTEHCUBHOINO Pa3BUTUSA
COBPEMEHHbIX NUHPOPMALMOHHbLIX TEXHONIOMMIA U CUCTEM. BbiCokne Temnbl
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pocTa OCHOBHbIX PECYPCOB anmnapaTHbiX CPeACTB U COXpaHsaouaacs
NOTPEBHOCTb B UX YBEIMYEHUN CO CTOPOHbI MOb30oBaTeNer NpuUBOAAT K
HEeobX0OMMOCTN COOTBETCTBYIOLLENO COBEPLUEHCTBOBAHUS  TEXHONOMMN
CO30aHus NporpaMMHbIX CPencTB 1 6a3 AaHHbIX.

MpakTnyeckn Bce kopnopaTtuBHble ANC MMelT B CBOEM COCTaBe
cnegylowme KOMMOHEHTbI:

Pu3anyeckni KOMMNOHEHT — MaTepuanbHass OCHOBA HOCUTENS
MHOOPMALMOHHOMN CUCTEMbI, T.€. CPEACTBA BbIYUCINTENBHON TEXHUKN W
CBS3U1, a Takxke nepudepuinHble YCTPOMCTBA Pa3aNyHOro Ha3HA4YeHUS;

MHGOOPMAaLMOHHBbIVI KOMIMOHEHT - OPraHM30BaHHasa OnpeneneHHbIM
obpa3om cucteMa [OaHHbIX U 3HaAHUN (MHDOPMaAUMOHHOE obecneyvyeHune)
BMECTe C CUCTEMOW npouenyp ynpapneHus, oOHOBNEHUS, NMoucka u
3aBepLuatolen 06paboTkM OaHHbIX;

nporpaMmHbIvi KOMMIOHEHT - OOWEeCUCTEMHOEe NnporpamMmmMHoe
obecneyeHue;

QPYHKUMOHAIbHbIVi KOMIMOHEHT - CWUCTeEMa MNPWUIOXEHUN AOng
nonb3oBaTenenn AVC, ncnonb3yroLlas pecypcbl TPEX BbILLENEPEYNCIEHHbIX
KOMMOHEHT AN PEeLLUeHUs KOpnopaTUBHbIX 3a4ay;

OpraHn3aLnOHHbIVI KOMIOHEHT - CUCTEMA HOPMAaTUBHOM AOKYMEHTALMN,
B KOTOPOI OTOOpaXxeHbl OpraHu3aunOHHbIE U NMPaBOBble aCMeKThl
dyHKUMoHMpoBaHua ANC.

ANC n ee KOMMOHEHTbI MOTyT OblTb COCPEOOTOYEHbI B OAHOM MECTE -
NokanbHag cucTema; ecnm B3aMMOoAencTBMe mexay komnoHeHTamu ANC
(M Mexay 4YacTaMu OOHOro KOMMOHEHTa) MPOUCXOAUT MOCPEACTBOM
KaHanoB cBa3u, To Takagd AWMC Ha3biBaeTcd pacnpenesieHHOMn.
PacnpeneneHHas, kopnopaTtmBHaa AUNC - 3T0 HECKONbKO nokanbHbix AUC
reorpadunyeckn pacnpenenieHHbIX noapasfeneHnin kopnopauyuu,
GYHKUMOHANBHO VMHTErpyUpPOBaHHbIX €OVHON 3KOHOMUKO-0OPraHn3aLMOHHOM
MOZENbI0 KopropaLuun.

OcHoBHbIM pecypcom nobonn AUC aengetca nHdopmaums, NOSTOMY
pas3paboTky apxutekTypbl AVIC uenecoobpasHO HayMHaTb C pa3paboTku
cocTaBa M CTPYKTypbl MHPOPMaALMOHHOTro obecnedyeHusa. Pa3paboTka
CTPYKTYPbl OCTalibHbIX KOMMNOHEHTOB A0/I)XKHA ObITb HanpaB/iieHa Ha
3dDEKTUBHOE NCMNOSIb30BAHNE NHPOPMALIMOHHBIX PECYPCOB, KIIIOYEBLIMU
4acTAMN KOTOPOW ABNSAOTCS:

KOpropaTMBHble 0a3bl JaHHbIX U 3HAHWUIA;

ynpaBieHne 3NeKTPOHHbIMU OOKYMEHTAMU U AOKYMEHTOOO0POTOM;

nokKanbHble 6a3bl JaHHbIX;

6a3bl AaHHbIX paboymx rpynn 1 OTAEeNbHbIX NONb30BaTeNEN.

Mpu pa3zpaboTke CTPYKTYpbl KOMMNOHEHTOB 1 AVIC B Lenom, Heob6xoamMmo
chopmynmpoBatb Kputepun ee dopmmpoBaHusa. B 3aBucumocTtu ot
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0cobeHHocTen NpobnemMHon 061acTy KPUTEPUSMU NMPU BbIBOPE apXUTEKTYPLI
AUNC mMoryT ObITb:

adDEKTMBHOE MUCMNONb30OBAHME MNAMATU UAN NPOU3BOOUTENBLHOCTU
MPOrpaMMHO-TEXHUYECKOro KOMMJIEKCa;

TPYAOEMKOCTb MU ASINTENBHOCTL Pas3paboTKu;

HaZEXHOCTb U 6Ee30MNacCHOCTb.

BaxHenwmnmMmn kputepusmmn [BnsiioTCS BO3MOXHOCTb padButug AVC u
obecnevyeHne BOSMOXHOCTU U3MEHEHUS COCTaBa U QYHKLMIA KOMMOHEHTOB
C COXpPaHeHWeM MPUHUUMNOB CTPYKTYPHOrO MOCTPOEHUS U KayecTBa
nporpamMmMm n 6a3 pgaHHbIX. B cOOTBETCTBUKN C LENIMMU U 3agavamu
MPOEKTUPOBAHUSA Ha cTaauu GopMUpPoBaHUS apxmTekTypbl AUC HeobxoaMmo
PaHXnpPOoBaTb U BbIAENATb JOMUHUPYIOLNE KPUTEPUN.

FnMékocTb, Moandunkauma U TexHonornyeckas 6e3onacHoOCTb Npu
passutum AVMIC obecneumBaloTcs pPsSaoM NPUHLMNOB U MPaBUa CTPYKTYPHOrO
noctpoeHnsa AUC 1 ee KOMMOHEHTOB, a TakXke B3aMMOAENCTBUS MeXAY HUMMU.
OTn NpaBuia HanpaeeHbl HA CTaHAAPTU3AUMIO N YHUDUKALIMIO CTPYKTYPbI U
B3aMMOENCTBUS KOMMNOHEHTOB Pa3HOr0 paHra M HasHavyeHus B npenenax
npobnemHon o6nacTn. HacTb MPUHLUMMNOB U NPaBui UMeeT 0BLLMI XxapaKkTep
M MOXET MPUMEHNATbCS MpakTuyeckn Bcerpga. [pyras 4acTb oTpaxaer
npPoBIEMHYIO OPUEHTMPOBAHHOCTL knacca ANC 1 noanexuTt otpaboTke onsd
3P PEKTUBHOITO NMPUMEHEHUA B COOTBETCTBYOLWEN obnactn. OCHOBHbIE
MPUHUMMBLI 1 NMPpaBmaa MOXHO 00beaHNTb B FPYMMbl, KOTOPbIE OTPaXaloT:

CTaHAaPTU3NPOBAHHYIO CTPYKTYPY nporpamm munm b, onpeaeneHHoro
Knacca;

YHUOUUNPOBAHHBIE MpPaBuia CTPYKTYPHOrO MOCTPOEHUS MPUKIAAHbIX
MPOrpaMMHbIX KOMMOHEHTOB;

npaBuia CTPYKTYPHOrO MOCTPOEHUs MHPOPMALMOHHbIX Moayner 6a3sbl
OAHHbIX;

npaewunia CTPYKTYPHOro MOCTPOEHUS MEXMOAY/bHOro UHTepderica
NMpUKNagHbIX MPOrpamMm;

npasuna BHELIHEro nHrepdernca v B3anMoOeNCTBUA KOMMOHEHTOB
npuknagHeix nporpamm v Bl ¢ BHeWHeN cpenon, ¢ onepauuoHHOM
CUCTEMON N APYrMMU TUMOBBLIMW CPEeACTBAMMU OPraHn3auun BbIHUCIU-
TENbHOro nMpougecca N KOHTPONS.

Takum obpasom, ana obecnevyeHus apPekTUBHON paspaboTkn Heob-
XoaMMo GpopMynmMpoBaTb M cobnogaTtb psg NPUHLUMIOB M NPaBU CTPYK-
TypHOro noctpoeHuss AUC. 3Tn NpuHUMNBLI U NpaBuia MOryT MMeTb OCO-
OEHHOCTN B Pa3/IMyHbIX NPOBIEMHO-OPUEHTMPOBAHHbBIX o0bnactax. OgHako
nx dopmanmsaums 1 BbiNOSHEHME obecneyrBaeT 3HAUYNTENbHbIA 3ddEKT B
CHUXEHUN TPYAOEMKOCTU U ANUTENBHOCTU paspabotku AUC.
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Janee 3T BONpoOChLI paccMaTpuBarTca noapobHO Ha npumepe
pa3paboTku apXmMTekTypbl MHPOPMaLMOHHOro obecnederHus ANC.

1.2.2. OcHOBHble MeTOoAbl pa3paboTKu cocTaBa U CTPYKTYpbI
nHpopmMauuoHHOro odecneyeHus

MHdopmaumoHHoe obecnedeHne (MO) kopnopatusHoii AVIC bynem
paccMaTpuBaTb Kak TeppuUTopuanbHO pacrnpenesieHHyl CUCTeMmy
MHPOPMaLIMOHHO-B3aMOCBSI3aHHbIX U onpeaeneHHbiM 06pa3omM B3au-
MogaencTByloLwmx 6a3 aaHHbix (B), roe kaxpasa b, paccmatpmBaeTcs kak
NOKaNbHbLIN O0ObEKT, MMEWLWMNA onpeneneHHoe MHGOPMaLNOHHOE
coaepkaHue n cTpykTypy. Takum obpazom, MO aBnseTcs paccpenoToHeHHON
cucTeMon namaTm cooTBeTcTBylouwen ANC, npoekTMpoBaHue KOTOPOU
nopoXaaeT Uenbln psf CNOXHbIX Npobnem.

O6wasa w™MeTogonoruss co3gaHus 9SPPEKTUBHBIX CTPYKTYP
pacnpeneneHHbix 6a3 AaHHbIX BKJIOYAET peLleHne crenylowmx BONpoCcoB:

0oBLWUIA KPUTEPUIN CUHTE3A CTPYKTYPbl 6a3bl JAHHbIX;

CTeneHb UeHTpanm3auum nHdopmaunu;

TOMNONOrng CBA3EeN B pacnpeneneHHOn CUCTEME;

MeToAbl yNpaBfeHus pacnpeneneHHbiM1 OJaHHbIMU.

Mpwn pazpaboTke apxmuTekTypbl MO, Nnpexae BCero, peLlatTcsa BONPOChHI:

onpepenenna yicna b;

Mx reorpadumy4eckoro pasmeLLleHus;

CTPYKTYpbl cBs3en mexay b/;

obuwen cTpaterum nomcka nHdopmMaumm C LESbl UCMOJSIb30BAHUS U
0BHOBNEHUS.

B HacTosilwee BpeMsa npobnemMbl NPOEKTUPOBAHUS pacnpeaeneHHbIX
B/l paccMaTpmBaloTCS Kak OTHOCUTENIbHO CaMOCTOSATENbHbIE NP pa3paboTke
cooTBeTcTBYlOWEN AVNCY. B TO Xe BpemMsa WHPOPMAaLMOHHAA CTPyKTypa
BINSIET HA aPXUTEKTYPY KOpNopaTUBHOM ceTu. [Mo3ToMy pelueHne Nnpobiemsl
CUHTEe3a onTumanbHon cTpykTypbl MO ANC paeT BO3MOXHOCTb OLLEHUTb
Lenecoobpa3HOCTb CYLWECTBYIOWEN UM NPOEKTUPYEMOMN MPOrpaMMHO-
TEXHUYECKOWN apxmuTekTypbl. MNpn pa3paboTke MHPOPMAUVOHHON CTPYKTYPbI
TeppuUTOpmanbHO pacnpeeneHHbiX KopnopaTueHbix B, MOXHO BbIAENUTb
Tpwu aTana:

1) npoektupoBaHue AWNC “c Hyna”, korga HaKoOMNIeHHble
MHOOPMALIMOHHbIE PECYypChbl B cucteMe mManbl. B aTom cnydae npobnema
BbiOOopa onTuManbHOW CTPYKTypbl B cTtaBuTca Kak rnodanbHas
cTpaTervyeckasa 3agada cuHtesa apxutektypbl MO ANC u pasmMeleHus
oTaenbHbix Bl B MHTEPECax BCEX MONb30BaTeNEn CUCTeEMbI. Ha aTom aTane
BO3MOXHO OOCTUXEHME MakKCUMasibHOrO addekTa Npm NpoOeKTUPOBaHUN 3a
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CYET BapbUpPOBaHUSA TOYEK pasmMeleHusa otaenbHbix B, Bbibopa
ONTUMasIbHOM TONOMIOTNU CBA3EN MEXAY HAMU U OnpeaenieHnst onTUManbHOM
cTparternm nx MHOOPMaLUMOHHOIO B3aMMOOENCTBUS;

2) yXe CcywecTBYOT gocTtaTto4yHo pa3sutble AVC noagpaspeneHuini
Kopnopauuu, HO pasMeLLeHne HeEOOXOOMMbIX MHPOPMALMOHHBLIX PECYPCOB
no cyuwecTeyowmm B cyLleCTBEHHO OTAMYAETCS OT ONTUMAsIbHOIO pasmMe-
LLLEHWUS1, & TOMNONOrMg CBA3EN OTIMYAETCHA OT ONTMMasibHOW. B 9TOM cnyvae,
3apada Bbibopa onTUManbHOM MHPOPMAUVOHHOM apXUTEKTYPbI CTABUTCS Kak
3agava:

pasMeLlleHna AonoHUTENbLHOro Ynucna bB/;

BblOENEHNS YaCcTn NMHOOPMALMOHHBLIX PECYPCOB 13 cyluecTByowmx b,
Ona ux nepepacnpeneneHus;

M3MEHEHNSA CTPYKTYPbI CBA3e Mmexay B, ¢ uenbio ontuMmmnaaummn obuien
Leneson GyHKUUN.

Ha aTom 3aTane BO3MOXHO BblaefsieHMe HoBbix B[l u paspeneHuve
(pa3bueHne) Ha YacTn yXe CYLLLECTBYIOLLNX;

3) dopmMupoBaHme reorpadum n CTPYKTYPbl CBA3EM KopnopaTueHbIX B/
B OCHOBHOM YX€ 3aKOHYEHO 1 BO3HMKHOBEHWE HOBOW CTPYKTYPHOM €OMHULLGI
(B[1) manoBepoaTHO. Ha aTOM aTane oCywecTBAFETCS Nullb BTOPUYHas
onTUMM3aumsa 3a cHeT nepepacnpeneneHns gaHHbIX M 4YaCTUYHOTO
M3MEHEHUST CTPYKTYPbI CBA3EN, T. €. UBMEHAETCS BHYTPEHHSAS apXUTEKTypa
B/Jl. HeobxoammocTb nepepacnpeneneHns gaHHbIX U MUBMEHEHUs TONOIOr K
CBSI3E MOXET BO3HUKHYTb B CBA3U C U3MEHEHUEM:

pa3MeLLEeHNs MOJIb30BaTENEN CUCTEMBI;

pa3MeLLEeHNss NCTOYHMKOB MHDOPMaLMN;

xapakTepa MCMNonb30BaHUA AaHHbIX (4acTOTbl peleHus 3agad,
nepuoan4yHOCTN KOPPEKTUPOBKU MHGpOPMaLMM 1 T. 4.).

PeweHue npobnembl BbiOOpa ONTUMAaNbHOMW MHGOPMALMOHHOWN
ApPXUTEKTYPbl HA TPeTbeM 3Tane uenecoobpasHO C TOYKM 3peHUud
MOOENNPOBaHUSA “naeanbHON CUCTEMbI” a1 0OBbEKTUBHOM OUEHKMN 3d-
dEKTUBHOCTU (PYHKLMOHUPOBaHUSA cyllecTByowern AUC 1 onpeneneHus
HanpaBfeHNn ee fanbHenLwero passBuTus.

Takum obpasom, npobnema CuHTeE3a UHPOPMALMOHHON apXUTEKTYPbI
MO AUC cTouT Ha Bcex aTamnax NPOEKTUPOBAHUS CUCTEM. PelleHue aTow
npobnembl No3BonseT paspaboTymMkaM MNONy4YUTb “reHepanbHblii nnaH”
co3ganusa 1 pa3sutna AVC Ha anuTenbHbIn Nnepuoa.

AHanus npaxkTukn NPOEKTUPOBAHNSA TEPPUTOPUATIBHO PacipeneeHHbIX
B/l no3songeTt chopmynmpoBaTb Creayllme MeTogm4yeckme NpuHLUNGl Ux
MPOEKTUPOBAHUS.

1. KomMnnekcHbIi moaxon K MPOeKTUpPOBaHUID, Y4eT uenen nm 3anad
CUCTEMBI B LLESIOM MPU NPOEKTUPOBAHUM €e KOMMNOHEHTOB. B gaHHOM cnyyae
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MMeeTcd B BuUAOy onpeneneHne mecta, GyHkumnm v 3agady bl B
cooTBeTcTBYyloWEN AVIC 1 aHanu3 BIMSHUS MapaMeTpoB CUCTEMbI Ha BbIOOP
CTPYKTYpPbl KOpropaTuBHbIX B,

2. CnHTE3 onTMMarnbHOM NOrMYeckom CTPYKTYpPbl B LEnsx obecrnedyeHuns
addekTnBHON 06pabOTKM COBOKYMHOCTW 3aMpPOCOB BCEX MOSIb30BaTENEN,
BO3MOXEH TOJIbKO MpW yyeTe CBSA3aHHOCTU AaHHbix B MO AMC. Hanpumep,
XOTS B NPOLLECCE CMHTE3a CTPYKTYpbI B/, 06wasa nornyeckasa ctpyktypa yaer
nogBepratbCcsa pasbueHunto Ha 6nokn (pparmMeHTbl 6asbl JaHHbIX), 3TO
pa3dbueHme yCnoBHO U CBS3aHO C HEOOXOAMMOCTbIO MOHUXEHUS
pa3MepHOCTeN 3aaay pasmelleHns AaHHbix B B/I.

3. MpuHunn ponyweHusa aybnupoeaHnsa nMHdopmauun ang Tep-
puUTOpUanbHO pacnpeaenenHbix B, MeeT cylecTBEHHOE 3HAYEHNE B CBA3U
C TeM, 4TO nX 9PPEKTUBHOCTb 3aBUCUT OT PELLUEHUNS OOHOM0 U3 OCHOBHBbIX
BOMPOCOB, XPaHUTb NN HEOOXoOaMMYylo ONS rpynnbl Nofb3oBaTenen
onpepeneHHon B, nHpopmauuio B gaHHOM nokanbHoM B, nnu nony4ats ee
13 gpyrux b? OTBETOM Ha 3TOT BOMPOC ABMASETCHA Pa3yMHbIli KOMIPOMMUCC,
Korga 4acTb OaHHbIX nMpuxogutca oybnmpoBaTb B COOTBETCTBYHOLWEN
nokanbHon BJ1, a yacTb nonyyatsb 13 apyrux 6.

4. Kak npaBuno, cosgaHue nobol cuctembl pa3buBaeTcsa Ha psan,
0BLWENPUHATBLIX 3TanoB. Npnyem Ha NnepBOHaYabHbIX 3Tanax BbldpaTb TOYHO
ONTUMAaNbHYIO CTPYKTYPYy CUCTEMbI U ONpenenuTb BCE napamMeTpbl ee
KOMIMOHEHT HEBO3MOXHO M3-3a:

OrpaHNYEeHHOCTU CPOKOB Ha cOop, 06paboTKy MCXOAHLIX OAHHbIX U
npoBefeHne HeoOXOONMbIX PaACYETOB;

OTCYTCTBUSI OOHO3HAYHOCTM PELLUEHMS BOMNPOCOB BbiOOpa Lienemn, 3agad
N PYHKUNIA CUCTEMBI.

B cBSA3M C 9TUM ynyylWEHUE TOYHOCTU U YriybneHne NpoeKkTHbIX pe-
LEeHUIA HOCUT MO3TamMHbIN XapakTep COrfiacHO cTagusmM MpoeKkTUPOBaHUS.
Mpouecc npoektTupoBaHus MO AVC Takxe pasbmBaeTcs Ha P TOrMYecku
U MHOOPMALMOHHO B3aMMOCBSI3aHHbIX 3TarMoB, MPUYEM Ha KaXAoM aTtane
NPONCXOANT YTOUHEHME 0OLLLEN CTPYKTYPbI 1 OTOENbHbLIX MApaMeTPOB 3a CHET
MCMOJNIb30BaHUS AOMONHUTENbHbLIX MCXOAHbIX AAHHbIX U MPOBEAEHUS
onpeaenieHHbIX pacyeTos.

5. Heobxoammo dopmanni3oBaTth 1 aBTOMaTU3MPOBATL NMPOEKTUPOBAHME.
Co3paHue apxuTekTypbl pacnpegeneHHbix Bl cBg3aHO C NpoBeaeHnem
Gonblioro obbema paboT nNo cbopy, onucaHmio U obpaboTke UCXOOHbLIX
OaHHbIX, MO pacyeTy pas3fInyHbIX BapMaHTOB CTPYKTYyp. B cBA3K C 3TuMm
COKpalLLeHNEe CPOKOB, Y/y4dlIEHME KayecTBa MPOEKTUPOBAHUS, MOBbILLIEHME
9O PEKTUBHOCTU CUCTEMbI YNPABAEHUS B LLESIOM 3aBUCAT BO MHOIMOM OT
cTeneHn dopmannsaumm n asToMmaTmsauum NPOEKTUPOBaHNS. OTO peLlaeTcs,
KakK yXe roBopuiocb Bbille, ¢ nomouwblo CASE-cuctemMbl, B KOTOPOW
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dopmanmadyemble npoueaypbl NPOEKTUPOBAHUS, Kak NpaBuio, OnucaHbl B
BUOE COOTBETCTBYIOLLMX MOAENEN, a/ifTOPUTMOB N 3anNpOorpaMMuUpPOBaHbI.

6. HeobxoamMo MUHUMN3NPOBATb UCXOOHbIE AaHHble. onydyeHue
MCXOAHbIX OAaHHbIX 19 NPOEKTUPOBaHNS CUCTEM TUMA TEPPUTOPUAITIBHO pac-
npenenerHHbix B TpyooemMkmnini npouecc, CBA3aHHbIA, Npexne BCEro, C
60bLUVMU OPraHU3auUOHHBIMU TPYOHOCTAMM. [pryeM AOCTOBEPHOCTb 3TUX
OAHHbIX TaKke He MOXeT ObiTb Benuka M3-3a OAMHAMUKU Pas3BUTUS CaMOWn
CUCTEMBI, 3aK4YaWENCA B YHACTUHHOM U3MEHEHUN CTPYKTYPbIl, GYHKLUUN
M Opyrux napameTpoB CUCTEMbI YNpPaBieHUS.

7. CMHTE3 ONTUMabHbIX MHOOPMALIMOHHbBIX CTPYKTYP pacnpeaeneHHbIX
B/], OTHOCUTCS B OCHOBHOM K K/acCy 3a4ay HEeJIMHEMHOro LeNoYUCIEHHOro
nporpamMmmpoBaHuns. NMonck TOYHOro peLleHns B 3TUX 3ajadyax CBOOUTCS K
MOJSIHOMY MO0 YaCTMYHOMY (HanpaBfeHHOMY) nepebopy. Mpuyem o0ObIHHO
O4YEeHb JIErKO HaMTU A0CTATOYHO 3(PPEKTUBHBIN 3BPUCTUYECKUIA ANITOPUTM
peleHnsa aTnx 3ajad, Jalowmii xopowee npubnanxeHne K onTUManbHOMY
pEeLLEeHNIO, B TO BPEMS Kak MOUCK TOYHOrO peLleHns TpebyeT TpyooeEMKNX, a
MHOrga HepeannsyembiX BblYUCTEHUNA.

B LenoM MOXHO BbIAENUTb CAEAYIOLME OCHOBHbIE 3Tarlbl B ripoLecce
CUIHTE3a ONTUMAaJIbHOV MHGOPMaLMOHHOV apxnuTekTypbl MO pacrnpeneneHHOw
koprniopatuBHoi AUC.

1. CTPYKTYPHO-QDYHKLIMOHAIbHbIV 1 UIHGHOPMALIMOHHbIV aHa/In3 CUCTEMbI
(mnocTpoeHe 9KOHOMUKO-OpraHn3aunoHHOW moaenu). Ha atom atane
npoBOOUTCS aHanu3 uenen, 3agad, GyHkumi cuctembl. OnpenensoTcs
OCHOBHble Habopbl MHPOPMaLMK, HEODXOAMMON ONA peanm3aumm 3agad u
dYHKUMN cucTembl. NMponsBoanuTca oueHka o6beMoB MHOpPMaLUN,
OnpepnensaiOTCsd OCHOBHblE MOTPEOUTENU U UCTOYHUKU MHDOPMaLUN,
MPOBOANTCH aHanM3 HanpaBfeHUA U UHTEHCUBHOCTM OCHOBHbLIX MOTOKOB
MHdopmaumn. dtan 3akaH4YMBAETCHA COCTABIEHNEM TEXHUYECKOrO 3aJaHus.

2. BblbOp kputTepuss cuHTe3a OonTuMasibHOW UHPOPMAaLNOHHOM
CcTPYyKTYypbl AVIC. Ha 3TOM 3Tane onpenensaTcsd OCHOBHbIE NPOeKTUpyemMble
napameTpbl B 1 BbIABAAIOTCA rnaBHble GakToOpbl, BAUSIOLLME HA 3TU
napamMeTpbl, 1 GOPMUPYETCH KPUTEPUIA ONTUMAIBHOCTU.

3. Bbibop o06Lieri apxuTekTypbl pacrnpeneseHHor /. Ha atom atane
npoBOAUTCS BbIOOP HEKOTOPLIX MapamMeTpPOB, HE BOLUEALUMX B KPUTEPU, U
oTOpacbiBaHMEe BAapPUAHTOB CTPYKTYP, HE YAOBAETBOPSIOWMX 3adaHHbIM
orpaHuyeHnsam n QyHKUMOHaNbHbIM TpeboBaHuaM. [danee dopmMupyloTcs
cTparterus novcka n obHoBneHne nHdopmMaummn B pacnpeneneHHon b,

4. CuHTE3 ONTMMasIbHOV JIOrM4EeCcKor CTPYKTYpbl 6a3 AaHHbIX. Ha aTom
aTane, Ha OCHOBaHUW YTOYHEHHbIX MCXOOHbIX OAHHbIX, COrflaCoOBaHHbIX C
OyoywmmMm nonb3oBaTeNnsgaMm CUCTEMbI, MPOU3BOOUTCA CUHTE3 obuen
Nornyeckonr cTpykTypbl 6a3 gaHHbix AVC, nossonsowern obecneunTtb
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06paboTKy 3anNpPOCOB MoJib30BaTENEN U ONTUMASIbHOM B CMbIC/E BbIOPaHHOIro
paHee kpuTtepud. [lanee obuias nornyeckas CTpyKTypa yC/I0BHO pa3bmnBaeTcs
Ha 6nokn (dpannsl, pparmMeHTbl 6a3 OaHHbIX, YCIOBHO BblOENEHHbIE N3 HUX)
3a[aHHOro pasmepa C LEeNbio JaNbHENLLIErO ONEPUPOBAHUS C PU3NYECKN
peanuayemMbiMn eanHuULamMm nHpopmaumn.

5. PaspaboTka ¢puan4eckor CTpykTypbl pacrnpeneseHHbix b/. Ha atom
aTane onpeaensaTca ontumanbHoe dmucno B[, nx reorpaduyeckoe
pa3mMeuleHmne, pasmelleHne gaHHbix no B/, padmelieHne gaHHbIX NO
nepapxum namatn B, npukpenneHne nonb3oBatenen k B. OntumMmmnsaums
BeOEeTCHA No BbIOPaHHOMY paHee KpUTepuio.

1.2.3. BbiOOp KpuTepus OonNTUMaJIbHOro CUHTe3a
pacnpepeneHHon apxutektypsi MO AUC

Bbi6op rnob6anbHOro KpUTepus CUHTE3a ONTUMasnbHOM apxmTekTypbl 1O
AVNC npeponpenensieT nokanbHble KPUTEPUM CO3OAHUSA OTAENbHbIX B, 1
BAMgGEeT Ha nokasatenn 3pPeKTUBHOCTU OYHKUMOHNPOBAHUS CUCTEMbI B
uenom. lNMoatomMy HeEOBXO0AMMO, 4TOObI rnobanbHbil KPpUTEPUn Obi MO
BO3MOXHOCTU KOMMJIEKCHbLIM, T. €. BKJll04a/ OCHOBHbIE MokasaTenu
dyHKumoHmposaHusa ANC n He npotmBopeunn kputeputo AVIC, KoTopbi No
CBOEMY COLOEPXaHUIO FABNSETCSH 3KOHOMUYECKMM.

PaccMoTpuM HEKOTOpPbIE OCHOBHbIE KPUTEPUU MPUMEHUTENIBHO K
CO3[aHUI0 TeppuTopuaneHo pacrnpenenenHbix Bl. CpaBHUTENbHbIA aHaNn3
MPOBOAUTCHA Ha OCHOBAHUU N3YYEHUS UX BAUSHUA HaA NapamMeTpbl,
xapaktepuayolwme apdektmHocTb MO AVNC co cnenyowmx TOYEK 3PeHUs:

CTOMMOCTb XpaHeHUs nHoopmMaumn 3a onpeaeneHHbln Nnepmos BpemMe-
HU;

CTOMMOCTb nepefaynm yCTaHOBMBLUMXCS MOTOKOB MHGOpMaumu 3a
onpeneneHHbIn Nepmos BPEMEHMU;

CTOUMOCTb OOHOBNEHUA 6a3 AaHHbIX 32 ONPefesieHHbI Nepuos
BPEMEHMU;

CTOMMOCTb MOWUCKA OaHHbIX MNPW YCTAHOBUBLUEMCS MOTOKE 3anpoCoB
3a onpeaeneHHbI Nepuomd BPEMEHU;

ObICTpOOENCTBUE;

HaOEXHOCTb;

[OCTOBEPHOCTb XpaHeHUs U nepegadn nHbopmaumu;

CYMMapHbI 00bEM XpaHUMOI MHMOPMaLNK;

CymMMapHble 00beMbl NepeaaBaemMon nHpopmaumu;

CTeneHb PaBHOMEPHOCTU 3arpy3ku KaHasioB CBS3U.

OTMeTUM, 4YTO cpeamn 3TUX NapamMeTpoB eCTb 3aBUCMMbIE, OOHAKO OHU
paccMaTpuBalOTCA OTAENBHO U3-3a UX BaXKHOCTU.
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PaccMoTpmM HEKOTOPbIE BO3MOXHbIE KPUTEPUWN CUHTE3a ONTUMasIbHOMN
MHGPOPMALMIOHHON CTPYKTYPblI TEppUTOPManbHO pacnpeneneHHoix B,

MUHNMYM CYMMAPHbBIX MHO®OPMALIMOHHBIX MOTOKOB.
MunHMn3aums NOTOKOB MHGOPMaLMK NPUBOAUT B OCHOBHOM K YMEHBLLEHUIO
3aTpaT Ha nepepadvy nHpopmMauum. OgHaAKo 3TOT KPUTEPUIA HE YUUTbIBAET
CTOMIMOCTU XpaHeHus nHdopmaummn. O4eBMOHO, Y4TO Npu AonyweHnn oyonm-
poBaHUs MHPOPMALUM STOT KPUTEPUIA HE MOXET ObiTb XOPOLMM U3Me-
putenem adpPeKTUBHOCTM NPOEKTUPYEMOM CUCTEMBI XPaHEHUS 1 06paboTKK
nHbdopmaumm, Tak kKak MNPUBOAUT B Npenene kK MakcumasibHOM
JeueHTpannsaumn pasmMelleHns nHdopmaumm, yBENNHEHNIO CTOMMOCTU
XpaHeHus 1 0bHoBNeHUs nHbdopmaumn. Npouecc 06HOBNEHMS MHDOPMaLIK
npu 3TOM 3aTPYAHSAETCS M3-3a Hannumsa BOoNbLIOro ymMcna gyonmpyowmx
DaHHbIX. OgHaKo OeueHTpann3aums pasMelleHns nHdopmMaumy noBbILLAET
Ha[EXHOCTb CUCTEMbI. YMeEHbLUAeTCs obLliee OGbICTPOAENCTBME CUCTEMBI B
pes3ynbTarte yBeNn4yeHns o6bEMOB XpPaHUMON MHGOPMaLMN.

MUHUMAJNBbHbIN OB BEM XPAHUMOW NHDOPMALMWN. C oaHoi
CTOPOHbI, YMEHbLUEHNE O0OBEMOB XPaHMMOW MHDOPMALUN YMEHbLUAET
Henepuoanyeckme 3atpaTtbl HA XpaHeHue n obHoBneHne mHbopmauun,
yBENNYMBAET ObICTPOOENCTBME Noncka nHdopmaumm B ogHon b1, C gpyron
CTOPOHbI, YMEHblLLUEeHNE 0OBHLEMOB XPaHUMOW MHOOPMaLUM MPUBOAUT K
yBENNYEHNIO 0OBEMOB NepefaBaemMoin nHdopmMauum, obLero BpeMeEHN n
CTOMMOCTM noucka uHdopmaumm n3-3a HeobxoammocTu obpalleHns K
HeckonbkuM B, 1, TeM camMbIM, K YBEMYEHMIO OOLLEN CTOMMOCTU CUCTEMBI.
CTeneHb ugeHTpanmMaaumm Bo3pacTaeT, YTO yXyALWaeT HaOeXHOCTb CUCTEMBI.

MUHUMAJTIBHAA CTOMMOCTb OBHOBJIEHNA NHMOOPMALIMIA. Mpw
Hanu4uu oyénupyowmx pparmeHToB B 1 60bLLOK NX M3MEHYNBOCTU MOTOKM
0BHOBNEHNA MHOPMaLUUN B TEPPUTOPUANIBHO pacnpeneneHHon cucrteme
CTAQHOBATCH BeCbMa 3HA4YUTENIbHbIMU, @ WHOrAa Aaxe NpeBanvpyloT Hajg,
ocTanbHbiMM NoToKkaMu. Micnonb3oBaHne JaHHOMO KpUTepus Npu co3gaHuu
pacnpeneneHHoro MO ANC npuBOAUT K AeLeHTpanmM3aumy pasmMelleHuns
MHOPMaLMM NO UCTOYHMKAM U K COKpaLLeHUo AyOnnpoBaHUSA OaHHbIX.
Cnencrenem aToro 9BnsieTcs yMeHbLUeHE 0ObEMOB Y CTOMMOCTM XPaHUMOW
MHPOPMaLVN, HO YBENIMYEHME MOTOKOB MHOPpMaUUK, T. €. yBENYEHUE
cTOMMOCTU nepenaydn nHeopmaummn. Obuiee ObICTPOAENCTBME CUCTEMBbI
nagaeTt M3-3a U3AULWHEN AeueHTpanm3aumm nHoopmaumn. HagexHocTb
CUCTeMbI MNOBbILIAETCS.

MAKCUMAJIbHOE BbICTPOAENCTBUE. 310 cpeaHee Bpems 0TBeTa Ha
3anpoc nonb3oBaTeNd, B KOTOPOE BKIOYAIOTCS:

BpEMS Nnepenayn 3anpoca B “Onmxarniyo” (HanpMmMmep, B CTOMMOCTHOM
nnu reorpadpuyeckom cmoicne) b/;

BPEMS Moucka JaHHbIX 1 dopmupoBaHns oteeTta B CYB/;
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BpeMs nepeaayn OTBeTa Nosb30BaTEN!O.

JaHHbIN KpUTEepun NPpUBOAUT K YXECTOYeHuto TpeboBaHUN K
ObicTponencTemio IBM, cpegHeMy BpeMeHU O0CTyna 3anoMUHAaoLWMX
YCTPOWCTB, CKOPOCTW Mepefayn OaHHbIX U T. 4. OTO yOOpOXaeT CUCTEMY,
HO ObICTpoAencTBMe B koprnopaTuBHbix AVIC, Kak npaBufio, He SABASETCS
rnaBHblM ©M npeponpegendwowmnm daktopom. Heobxoanmoe
ObICTPOAENCTBNE MOXHO 0BECMEeYNTb HANIOXKEHNEM OrpaHMYeHnIn Ha BbIOOP
CpeacTB M METOAOB nepenayun, XPaHeHus U opraHmsdaumm nHbopmMaummn B
BA.

MAKCUMAJIbHAA HAOEXKHOCTbL. HapexHocts MO AUC 3aBucuT oT
HaZEeXHOCTU, Npexnae BCcero, TexHMYeckux cpencts (OBM, kaHanoB cBA3n
M T.0.). YBENNUYEHUE HaAeXHOCTU CUCTEMbl MNPUBOOAUT K €ro
OeLeHTpannusaunm, BBEAEHUIO CTPYKTYPHOM M3ObITOYHOCTU U YBEINYEHUIO
cTeneHn aoybnupoBaHus nHdopmaumm. NMoaTomMy MNOBbILLEHNE CTEMNEHU
HaOEeXHOCTU CBSI3aHO CO 3HAYUTESIbHbIMWU AOMONHUTENbHLIMY 3aTpaTamu.
3a4aHHyl0 HaOEeXHOCTb MOXHO obGecnedunTb BbIODOPOM COOTBETCTBYIOLLEN
obuwenn cTpyktypbl MO ANC, onpeneneHnem CTeENeHU LeHTpanmsaumu
vHdopmaumn n cteneHn oyonupoBanus. OgHako MPUHUMATb HAAEXHOCTb
B KayeCcTBe NaBHOIr0 KpUTepus CUHTE3a HeuenecoobpasHo, Tak Kak npu
3TOM MPaKTUYECKM YXYALIATCSA BCE 3KOHOMUYeckue xapakrtepuctuku MO
AVC. lMoaToMy 0ObIYHO HaAEeXHOCTb 3a4aeTcsd KakK OrpaHuyeHune npu
NPOEKTUPOBAHNN CUCTEM MO APYrUM KPUTEPUSIM.

PaccMOTpeHHbIE BbIlLE KPUTEPUM BAUSIIOT CYLLECTBEHHBIM 00pa3oM Ha
OCHOBHbIE NapamMeTpbl, xapaktepusyoLme apdpektTneHocTb MO ANC. OgHako
HW OOVIH N3 3TUX KPUTEPMEB B OTAENIbHOCTU HE MOXET ObITb MPUHAT B KA4ECTBE
rnaBHOro (rnodanbHOro) KPUTEPUS CUHTE3a ONTUMaNbHOM CTPYKTYpbl KAB/L,
Tak Kak OHW, yny4yuwas OTAesibHble napamMeTpbl, CYLWEeCTBEHHO yxyaLlaloT
Opyrve, TO eCTb HU OOVH U3 HUX HE ABNSETCSH KOMMIEKCHbIM.

Hanbonee paumoHanbHbIM 1 U3MEPUMbIM KPUTEPUEM 3KOHOMUNYECKOTO
XapakTepa SBMSeTCa KOMIMIEKCHbIN KPUTEPUN — MUHUMYM CTOUMOCTU
XpaHeHusl, 06HOBJIEHUS Y nepeaayv HGopMaLmy 3a OnpeaesIeHHbIV Nepuos
(c yyeTom aybnupoBaHus MHopmMauumn). OTOT KPUTEPUI ydyuUTbiBAET
OCHOBHblE PaCCMOTPEHHbIE Bbille KpuTepuun. B obuwem cnyyae OaHHbIN
KPUTEPUIA MOXHO NpPencTaBuTb kak pyHkumio C cnenyowmx OCHOBHbIX
rnapameTpoB:

CcC=FC,C,C,C ,L,L,k,V,V,  mT),
p’ Txq’ Tsq’ Toq’ T 7o’ Tj o’ b

roe: Cp - CTOMMOCTb Nnepegaqn eauHuLbl HdopMaLumu;
CXq - CTOMMOCTb XPaHEHUS eanHULblI MHpOPMaLIUK B eANHULY BPEMEHM
Ha 3BM Ttuna q;
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C,, - CTOMMOCTb noucka eaviHnpel idopmauun B B, peannsosaHHOMN
Ha 6a3oBoi OBM Ttuna q;

COq - CTOMMOCTb OOHOBNEHUSA eaunHuubl MHPopmauum B B,
peanusoBaHHoOW Ha 6a3oBo OBM Tuna q;

LJ. - 06beM pparmMmeHTa, (anemeHTa 6a3bl AaHHbIX j = 1,..., M);

LOj - cpenHuii o6bem uHbopMaLnMKM j-ro pparmMeHTa, (anemeHta 6asbl
OAaHHbIX), 0OHOBNSEMOro 3a OAHO obpalleHue;

kj - YMCNO XPaHUMbIX oybnen (konui) j-ro pparmeHTa, (anemeHta 6asbl
OaHHbIX);

m - 4Mcno GparmMeHToB (3/1eMEHTOB 0a3bl JaHHbIX);

VOJ. - CpeaHsas MHTEHCMBHOCTbL NOTOKa OOHOBMEHUS Ans j-ro pparmMeHTa
(anemeHTa 6asbl AaHHbIX) 3a BpeMsa T;

Vbj - CpenHsss MHTEHCMBHOCTb MOTOKA MCMNOJIb30BAHUA OaHHbIX j-TO
dparmeHTa (anemMeHTa 6a3bl AaHHbLIX) 3a Bpemsa T;

T - paccmaTpuBaeMsblii Nepmom, BPEMEHN.

CTomnmMocCTb nepenayn eguHunLbl MHGoOpMaLyM 3aBUCUT OT CleaytoLmx
OCHOBHbIX MapaMeTPOB:

Cp =f(r,S, g, Vo, 1),

roe:

S - paccTosiHMe Mexay NyHKTamu nepegadmn nHopmMaumu;

r - MeTon nepenayn MHpopmauum;

g - CKOpOCTb nepenayn nHopopmaumnm;

Vp - 06beM nepegaBaemMon MHGopMauum;

t - Bpemsa Havyana nepegayn (ceaHca).

Byoem nonaratb, YTO ANS KaXAOro MeToda nepefadqn r cyuecTByeT
HEKOTOpasi CKOPOCTb nepefayn, onTumanbHas ANng OaHHOro crnocoba, Ha
KOTOPOV NpoucxoamT rnepenada noaaBnsolero oobema CooOLLEHUA.

Takum 06pa3om, B MEPBOM NPUOBANXKEHUN MOXHO CYMTaTb, YTO

C,=f(r.S,),
1 ong GUKCMPOBAHHOINO METoda nepemayn r
C, =f(X,Y)=1(S),

roe X, Y - oTHOocuTenbHble reorpaduyeckne KoopanHaTbl.
OO6bI4HO M3BECTHA apeHaHas (aboHeHTCkas) niara A 3a Ucrnosib3oBaHne
r-ro Metoga nepenaym nHpopmaumm B TeveHne spemerHn T. Torga

Cpr =A/9,T
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roe g, - CpeaHsas CKopoCTb nepenayn nHpopmauum 3a  nepuog, T.

Jdanee npepnonaraeTtcs, 4To CTOMMOCTb nepenadyu nHpopmaumun
npsMoO MponopuuoHanbHa obbemMam nepenaBaemMon MHoOpMaLmn.

B obuwem cnyyae CTOMMOCTb XpPaHeHUs eauHuubl nHdopmauum B
eaVHNLY BpeMeHM CXq (yoenbHble npuBedeHHble K nepuoay T 3aTtpaTbl Ha
XpaHeHne eguHunubl MHGopmMaunn) asnaetca GyHKUMEN cnepyluwmx
OCHOBHbIX MapaMeTpPOoB:

C,=(aK +C)/V,

roe:

Kq - KanuTanbHblE BAOXEHUS HA CUCTEMY HakonuTenen ana B;

q - TN 6a3oBoii ABM, Ha koTOpol npeanonaraeTcsd peanusaunsa b;

a - KO9dPUUMEHT OKYyNnaeMoCTU KanuTasbHbIX BIOXEHWIA;

Cq - aKcnnyaTauuoHHble pacxodbl 3a nepuon T Ha nogaepxaHue
cuctembl HakonmuTenen anga bB/;

V_- cyMMapHblii 00beM XpaHUmon nHdopmaumm.

B cBoto ouepenp, Kq 3aBUCUT OT 3aTpaT Ha NpruobpeTeHne HaKoNUTENEeNn,
MX YCTaHOBKY, 3aTpaT Ha CTPOUTENIbCTBO U 0OOpPYAOBaHME MOMELLEHUA U
OPYyrux ogHOKpaTHbIX (HeEnepnoauyeckmnx) saTpar.

OkcnnyaTaumMoHHbIE pacxoabl Cq ABNSIOTCS NepMognyecknmMm 3aTpaTtamm
3a BpemMa T 1 3aBUCAT OT KOadpduumeHTa aMOPTU3ALMOHHbBIX OTYNUCTIEHNN,
CYMMbI KanuTanbHbIX BIOXEHW, aOOHEHTCKOM nnaTtbl 3a 3NEeKTPO3HEPTUIO,
TennocHabxeHne, OT 3apnnaThl NnepcoHana, oocnyXxuBaioLLero obopynosaHne
M cnyxebHble MOMELLEHNS, CTOMMOCTM pacxoda Hocutenen mHbopmaumm
M Opyrmx matepuanos 3a nepuog T.

Taknum obpasom, Cxq BKJIlOYAET Kak Henepuoguyeckme, Tak U ne-
puoanyeckme cocTaBhsowme, KOTopble 3aBUCAT, B CBOKO o4Yependb, OT
reorpad@uyecknx koopaumHat. 3Ta 3aBUCMMOCTb O pa3fiInyHbIX CTPaH,
reorpadunyeckux NogcoB, 30H 1 T. 4. oyeBnagHa. MeHee oyeBuaHa OHa ONg
[OCTaTOYHO ManbIX TEPPUTOPUIA, TaKUX KakK, Hanpumep, ropon. OgHako gaxe
B OQHOM ropofe CTOMMOCTb CTPOUTENbCTBA 34aHUA 3aBUCUT OT PariOHOB,
yyacTka u T. f., Tak Kak pas3simyaloTcs yCI0oBUS NOArOTOBKM CTPOUTENLCTBA,
noaBoga KOMMYHUKaUMin. 3aTtpaTbl CXq 3aBUCAT U OT BPEMEHU, TaK Kak CO
BPEMEHEM MEHSAITCS LIEHbl HA 060pyaoBaHue, paboThl U yCNyru.

Moyt BCEeroa MOXHO OUEHUTb Cxq, €Cnn n3BecTHa Aq - cpegHsasa nnarta
3a akcnnyaTtayuio OBM Tuna q ¢ paccmatpMBaeMbiM KOMIMIEKTOM
HakonuTenen 3a Bpemsa T. Toraga Cxq MO>XHO OLEHUTb Cneaylowmm 0b6pasom:

C=(KA)/V,
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roe K, — OTHOCUTENbHbIA KOIDODULMEHT CTOMMOCTM Hakonutenemn K
cTtonmocTn OBM.

CtoumocTb noucka eguHuubl nHdopmauunm B Bl qu 3aBuUCUT OT
CpefHero BpeMeHU 3aHATUG npoLleccopa npu Nnoucke efuHuLbl
nHdopmaumn n ot Tuna 6azosoit ABM q. CToMMoCcTb 0OHOBNEHUS €ANHULBI
nHbopmauunm B b/ COq 3aBVCUT B OCHOBHOM OT BPEMEHU 3aHATUSA
npougeccopa npu obMeHax C uenblo 0OHOBAEHUS eanHULBl MHDOopMaUmn.

Takum 00pa3oM, PAaCCMOTPEHHbIA KPUTEPUN BNUSET Ha OCHOBHbIE
napamMeTpbl, xapaktepuaylowme apdekTueHocTb Bll, a ero cocrtasnsoLime
0OCTaTOYHO MPOCTO MU3MEepPUTb. [puyemM BaKHO, YTO OH YYUTbIBAET Kak
nepuoanyeckme, Tak U Henepmoamyeckme 3aTparhbl.

B 3akntoueHne 0TMEeTUM, YTO, HECMOTPS HA KOMIMIEKCHOCTb BbIOPAHHOIO
KpUTEpPUd, OH He Y4YUTbiBaeT paAn napameTpoOB, XapakTepu3yloLLnX
appekTuBHOCTb BJl, Takmx kak ObICTPOOAENCTBME, HAOEXHOCTb, CTEMeHb
TMNM3aumnm n yHubukaumm anemMeHToB 1 pan apyrux. ®opmuposaHue
KOMIMJIEKCHOIO KPUTEPUS, YYUTbLIBAIOLEro BCe napamMeTpbl, HEBO3MOXHO U
Heuenecoobpa3Ho 13-3a YPE3MEPHOM CIIOXHOCTU MOJSTyYaeMblX Npu 3TOM
Mmopenen cuHtesa MO AVMC wn TpyoHOCTEN peanm3aumm anropuTMOB KX
peweHnsa Ha IBM. NoaTomy He BOleOnNE B KPUTEPUIA NapamMeTpbl 0ObIHHO
BbIOMPAIOTCS HAa OCHOBAHWUM JIOFMYECKOro aHanmaa nmbo Ha atane Bbibopa
obuwenn CTPpykTypbl, NMBO Ha 3Tanax JOormM4eckom u Guanmyveckon
CTpyKTypmnsauun /.

Mpn panbHenwemn pgetanmsaumm CTPYKTYpPbl MHHOPMALMOHHOIO
obecneyeHna AVIC pa3paboTymMkm BBOOSAT B PACCMOTPEHUE WU YTOYHSAIOT
crnefyouime nokasarenu (Kputepum):

nHdopmMmaumMoHHaa MU3ObLITOYHOCTb — AyONMpPoOBaHME 4HacTu
ncnonbdyemMbix B AVIC paHHbIX, KOTOpble B HAMBOONbLUEN CTENEHW BAUSIOT HA
ee HopManbHOe (YHKLMOHMPOBAHME U TPEOYIOT 3HAYNTENIbHOIO BPEMEHU
BOCCTAHOBJIEHUS NPU pPaspyLleHnn;

KOHUaeHuuanabHOCTb MHPopmMauum — obecrnevyeHre gocTyna K
3aceKkpeyeHHOn UVHGOPMaLMM TONbKO TOMY, KOMY OHa npefHasHayeHa;

nosnHoTa 6a3bl JaHHbIX - OTHOCUTENIbHOE YNCSIO ONNCcaHMin 0OBbEKTOB,
XpaHawmxcs B 6a3e gaHHbIX, K 00LLEeMy YMCiy OOBbEKTOB COOTBETCTBYIOLLIE
npegMeTHoM 061acTh UK MO OTHOLLEHUIO K YACTY OOBEKTOB B @aHAIOTMYHbIX
B/, no Toln Xxe npegMeTHoW obnacTu;

AOCTOBEpPHOCTb 6a3bl AaHHbIX — CTerneHb COOTBETCTBUS AAHHbIX
06 obbekTax B Bl peanbHbiM 06bekTaM B COOTBETCTBYIOLLEN NMPEOMETHOM
obnactn B AaHHbIA MOMEHT BPEMEHU;

MOEHTUYHOCTb 6a3bl AAHHbIX — OTHOCUTEIbLHOE YMCII0 JA0CTOBEPHbIX
(He cogepxalmx oWwmnBbOoK) onmMcaHnin 0OBHLEKTOB K 0BLLEMY YMCY ONMUCaHWUI
00bekToB B 6a3e JaHHbIX;

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT

45



aKTyaJslbHOCTb 0as3bl AaHHbIX — OTHOCUTEJSIbHOE YUCI0 MOpasbHO
yCcTapeBLUX AaHHbIX 00 obObekTax B 6a3e AaHHbIX K oOuwemy 4ucny
HaKOMMEHHbIX N 0BpabaTbiBaeMbIX OaHHbIX;

onepaTuBHOCTb 06a3bl AAaHHbIX — CTerneHb COOTBETCTBUSA AMHAMUKA
M3MEHEHUS OaHHbIX NPy 0OHOBNEHUM Ba3bl AAHHbLIX COCTOSIHUIO OOBHEKTOB
COOTBETCTBYIOLLEN NpeaMeTHO obnacTu, Uan BeNnyYMHa 3anasgbiBaHus
Mexay MosiBNIEHMEM UM U3MEHEHUEM XapaKTepUCTUK peanibHOro oobekTa
1 nx otobpaxeHnem B 6ase JaHHbIX;

dopmMaTHaAd COBMECTMMOCTb O0a3bl AaHHbIX — CTeneHb
COOTBETCTBUSA AaHHbiXx B Bl TpeboBaHuaM CTaHOApPTOB Ha dopmaThbl
npeacTaBneHus aaHHblx ansa B cOOTBETCTBYIOLIMX TUMOB U ApP.

1.2.4. BbiOop napameTpoB apxutektypbl MO pacnpepeneHHoi
AUC

MicxogHbIMM OaHHbIMW ANg BbibOpa napamMeTpoB pacnpeneneHHom
apxmTekTypbl 6a3 gaHHbIX kKopnopaTtuBHo ANC aBngaioTCca pe3ynbTaTtbl
CMCTEMHOIO aHanu3a CUCTEMbI YNpaBfeHUs Koprnopauuen, T. €. JaHHbIE O
CTPYKTYype, 3agavax, QYyHKUMAX CUCTeEMbl, 00WME XapakTePUCTUKN
MHPOPMaLMOHHbLIX MOTOKOB. [peanonaraeTcs Takxke N3BECTHbIM rnobanbHbIl
KpUTEpUii cuHTe3a pacnpeaenerHbix B. OagHako, kak ObIs10 NOKa3aHO BhILLE,
He BCe MapaMeTpbl CUCTEMbI YYUTBIBAIOTCS B 3TOM kpuTepun. Mpu Bbibope
napameTpoB MO ANC peluatoTcs cneaytoliye Bonpochi:

onpeneneHne cteneHn ueHTpanm3aumn nHioopmauum B b;

onpeneneHne TOMONOrMU CBA3EN Mexay 6asamu AaHHbIX;

BbIOOP 00Len cTpaTernm novcka nHgopmauum B b;

BbIOOP 00Len cTpaTernm obHoBneHnsa nHpopmaunm B B/,

OnpeneneHne cTernenu LeHTpann3aumm nHpopmaumm B B/]. Mo ctenenn
LeHTpanusaumm MHGopmMaumMm MOXHO BblOENUTb Cleaylouwme OCHOBHbIE
CTpyKTypbl B1:

abCOMIOTHO LIEHTPAN30BaHHbIE;

abCoNMTHO OeLeHTPaNM30BaHHbIE;

KOMOUHNPOBAHHbIE.

LleHTpanuzaumna nHpopmaumm B eauHON cuctemMe Hakonutenen b/
VIMEET P, HEOCMOPUMbIX MPENUMYLLECTB, TakuX Kak:

BO3MOXHOCTb YMEHbLLEHUS AyONMpoBaHUS MHGOPMaLMN 40 MUHUMYMA;

obecrneyeHne MakcMManbHON YHUPUKALUN METOO0B OpraHusauuu,
XpaHeHusi, 0OHOBNEHNS N Moucka MHOPMaLUK;

YHUUKaumsa GopmMaToB U CTPYKTYP NMPeOCTaBNeHUS AaHHbIX;

BO3MOXHOCTb yHUbukaumn CYBL;

MakcumManbHasa yHUdUKaums TEXHUYECKUX CPEeacTB.
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OpOHaKko UEHTpann3oBaHHble CTPYKTYPbl Hapsaoy C NepevyncieHHbIMU
npeuMyLLecTBaMm UMEIOT Psif HELOCTATKOB, KOTOPbIE OrpaHMyMBalOT chepy
X NPUMEHEHUS:

BbICOKAs CTEMeHb LeHTpanuMsaumm uHpopmMaumm yBenumymBaeT
CTOMMOCTb 9KCMlyaTaumy B TeppUTOpUanbHO pacnpeneneHHon AUC;

yXyOLaeTcs HaaeXHOCTb CUCTEMbI B LLESIOM.

O6wasa anvHa M CNoXHOCTb TPakTOB nepefayn uHdpopmauum ang
pacnpegeneHHblx B npu ueHTpann3oBaHHOM XpaHeHUU MHopPMaLmn
MOXeT ObITb 3HaUYNTENbHO OoNblue, YeM A9 OeLEHTPaNM30BaHHbIX, YTO
NnPMBOAMT K NMOTEPE AOCTOBEPHOCTU MHDOPMaUMN NpU nepefadvye OaHHbIX.
ABCONIOTHO LEHTPANM30BaHHbIE CTPYKTYpbl B/l HAX0AaT NPYMEHEHNE B CU-
cTeEMax ynpaBneHuUs ManbiMU ropogaMmn U OTAENbHbIMU MPEONnPUATUSIMMA,
T.e. abCONOTHO UeHTpanmM3oBaHHble B/l apdekTBHbI ans nokanbHbix AVC.

HeuenTtpannsosaHHoe MO AVIC — 3TO cucTeMbI, B KOTOPbIX kaxaas b,
ABNSIETCA OTHOCUTESIbHO aBTOHOMHOWM akTUBHOW CTPYKTYPHOW €ANHULLEN,
B3aMMOAENCTBYOLLEN ¢ apyrumn B Ha paBHoNpaBHbIX Ha4anax. OTcyTcTBue
B TakMX CTPYKTYpax ynpaBnsioLLErO (LEHTPAIbHOr0) 3BEHA MPUBOAMUT K TOMY,
yTO:

HEBO3MOXHO unsbexartb AybnupoBaHua uHdbdopmMauum mn ee
OECKOHTPONILHOI0 POCTa;

CYLWECTBEHHO yBENUYMBAETCS cnyxebHasa nHdopmauyms, TaKk Kak B
Kaxaon bl nomkHa XpaHUTLCS NosiHas MHGopMaums O pasdMeLLLEeHUN OaHHbIX
BO Bcex apyrux B, AUC;

3HaYMTENbHO 3aTPYOHAOTCHA NPOLECChl pasMeLLeHNs 1 ynpaBneHus
OaHHbIMW,

HeueHnTpanuzoaHHoe MO ANC MOXHO paccmaTtpuBaTb Kak CeTb
OTHOCUTENBHO aBTOHOMHbIX B[, MeloLnX orpaHnYeHHy0 NPaBOBLIMN HOP-
MamMM BO3MOXHOCTb MHOOPMaLMOHHOIoO obMeHa.

KombuHumpoBaHHasa apxutektypa MO ANC — ato komnnekc B, B KOTO-
poM ofHa uUAnm Heckonbko BJl BblaeneHbl B KavyeCTBe ynpassdiolmx
{ueHTpanbHbIX). OBLIMHO B KAYeCTBE YNPaBASIOWEN BbIAENFETCS MOLLHAs
B/Jl, koTopass KpoMe BbINOAHEHUS YHKUMIA ynpaBnieHus komrnnekcom B/
KOHUEHTpUpyeT B cebe OCHOBHble 0OUWEecUcTeMHble OaHHble. B
KOMOVHMPOBAHHbLIX CTPYKTypax OOCTUraloTCa 4aCcTUYHO MpeuMyLlecTBa
ueHTpanusaumm nidopmaumn. Hannume B Hux ynpasnsiowmx b, nossonsgeT:

YMEHBLUUTL CNyXeObHylo MHpopMaumIo 3a CHET LEHTPAM30BAHHOIO ee
XpaHeHus B yrnpasnsoLwlen (ueHTpansHon) B;

YMEHbLWUTb Oyb6nnpoBaHme MHGOpPMaUMN UNU KOHTPONMPOBATbL €ro
HEoOX0OMMOCTbL MO OMNpeaesieHHbIM, 3apaHee BblpabOTaHHbIM KPUTEPUSM
1 OLEeHKaMm;
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yNpaensTh pa3MeLleHMeM JaHHbIX B komrnekce B/l no BbipaGoTaHHbIM
3apaHee anroputMamMm uU KpUTEPUSM U BECTU CTAaTUCTUYECKUIA aHanmn3 3a
1cnonb3oBaHnem nHdopmaumm o scem MO AUC;

pasmecTutb UWHdOpMaumio, Bblweawen na ctpos b, 8 gpyron B,
VMEIOLLEN pe3epBbl NaMATH.

KomMbBuHMpOBaHHbIE, TEPPUTOPUANIBHO pacnpeaenieHHble CTPYKTypbl B/,
MoJly4aloT caMoe LUMPOKOE pacnpocTpaHeHme B kopnopaTtmBHbix AVIC. CTpyk-
TYpbl TaKMX KOMIMJIEKCOB He 00g3aTesibHO MOBTOPSIOT OPraHM3aLnOHHYIO
CTPYKTYPY YNpaBieHNs COOTBETCTBYIOLLMX KOpropaLuui.

Takum 06pa3omM, MOXHO CAenaTh CAeAYIOLNE BbIBOAbI:

kak npaBuno, B MO kopnopaTuBHbix AVIC pgoskHa ObiTb XOTS Obl 0gHa
ynpaensowasa (ueHTpanbHaa) B, B KOTOPON XpaHATCA OOLLECUCTEMHbIE
naHHble 1 cnyxebHas MHpopMauna O pa3MeLLLeHUN OaHHbIX B B;

B CTOXHbIX MEPaPXMUYECKMX CUCTEMAX YNPaBIeHUs MOXET ObITb 1 Bonee
oaHon ynpasnawouwen b;

yucno B/l Ha kaxOoM ypOBHE mepapxmn onpenenseTcd B OCHOBHOM
OrpaHnyeHnsaSMn Ha o6beMbl XpaHUMon nHdopmaumm B ogHon B/ (C Toukm
3PEHNSA TEXHMYECKMX BO3MOXHOCTeN OBM, obecrnevyeHus HagexXHOCTU U
xuBydectn B1) n orpaHM4eHnaMN Ha KanuTasbHblE BIIOXEHUS Ha cOo3haHune
B,

OCHOBHbIMU (bakTOpamMu, onpenensowymMmn pasmelleHne b, asnaercs
pasmMeluieHne noTpebuTenenn (nonb3oBaTtenenn) U  UCTOYHUKOB
COOTBETCTBYIOLEN MHPOPMALNN, MOSTOMY FTABHOW LENbIO pPa3MeLleHns
ABNSeTCa NpubNmnxXeHne MecCT XpaHeHusa MmHpopmauum K mMectam ee
BO3HUKHOBEHUS N MOTPebneHns (MCNonb30BaHUS).

PelweHne Bonpoca o yncne ynpasnsawowmx B 3aBucuT, npexane Bcero,
OT crenyloLmnx 06CTOATENLCTB:

MMEIOTCHA NI Ha COOTBETCTBYIOLLEM YPOBHE MEPaAPXUU XapaKTepHble
TONbKO AS11 9TOr0 YPOBHS AAHHbIE;

HaCKOJIbKO BENIMK 00BbEM 3TUX OaHHbIX (T.€. MOryT M ObiTb OHU
CTPYKTYPUPOBaHbI B caMocToaTensHom B/1);

CYLWECTBYET 1M NMpOCTasg BO3MOXHOCTb MOJIy4eHUA HeoOXoaAnMOon
nHdopmaumm us apyrux 64 v T.4.

Hanpumep, npun npoektupoBaHum ANC kopnopaunm MoxeT OblTb
npuHaTa aByxypoBHeBas cuctema MO. Ynpaensiower B, 9BnsgeTca LeHT-
panbHaa B, B KOTOPOWM O0JIXHA XpPaHUTbCA obuiekopnopaTuBHas
vHdOopMaunsa U CTPykTypHas (cnyxebHasa) nHdopmaums o pasMelleHnmn
OaHHbIX B apyrux BJl. Janee no wepapxuu BbigenaiwTca B ang
NPeanpuUSaTUn U OPYrux CTPYKTYPHbIX eAMHUL, Kopropaumu.

Tononorusa ceadenn b1 B8 MO ANC onpepenseTca xapakTepoM UX
MHPOPMALMOHHOIO B3aMMOAEWNCTBUA, a TakXe B3auMMOOENCTBUSA
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nonb3oBartenen ¢ komnnekcom BJl. Onpepensioowas ponb 3A4€eCb
NPUHAANEXUT CTPYKTYpPE CBA3N MaructpasibHbiXx kaHanoB. OCHOBHbIMMU
TUnamm CTPYKTYp cBA3en aBnaTca (puc. 3a-3e): paguanbHas, pagnanbHO-
y3510Basi, KONbLEeBasd, KaXabli C KaxXOblM, CETOYHAs, KOMOMHMPOBAHHbIE.
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o

Puc. 3a. PagnanbHas cTpykTypa

©.
/ [ 4 )o
" N
/
/\ /\
Puic. 36. PaguanbHO-y3/I0Bask CTPYKTypa
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Puc.3B. Konbuesas ctpykrypa \. ./ \

o

Puc.3r. Ctpykrypa

"KaXK bl ¢ KA IpIM" i
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Puc.3a. Cerounas cTtpvkTyDa
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Puc.3e. PagnansHo-
KOJBIIEBAsA CTPYKTYPA

YMaHWTapHbIi YHUBEPCUTET



PagvanbHble CTPYKTYpbl NPEUMMYLLECTBEHHO OTpa)XakT MHPopma-
LVOHHbIE CBA3M HEMOCPEACTBEHHOrO ynpasfieHUs U nogydmHeHus. Ha-
npuMep, Mo paguanbHOM cxeme MOryT ObiTb COeAMHEHbI ynpasngowas b,
CO BCEMU ApyrumMun. PagnansHo-y3510Bas CTPYKTypa aBngeTcsa Mmogmdukaumen
paguanbHOW, HO oHa TpebyeT GonblIEro Ynucna kaHanoe cBaA3n. Ecnu
paccmaTtpuBaTtb B/l kak y3nbl, K KOTOPbIM NOAK/IOYEHBI NOSbL30BATENN, TO,
coegunHaa Bl c ynpasnsawowen B (YBL), nonydnm paananbHO-y3/0BYIO
CTPYKTYpY. Takas CTpykTypa OObIHHO OTpakaeT Mepapxuio yrpaBneHus u
MPUMEHSETCS B CTPOro Mepapxmyeckux CUcTemMax yrnpaBfieHus.

PagnanbHble n pagnanbHO-y3N10Bble CTPYKTYPbl OTAMYAOTCH
HEeHaAEXHOCTbIO. bonee HageXHble CTPYKTYPbl CNIOXHEE, [OPOXE U TPebyloT
XpaHeHnst OONbLLEro KOMMYeCcTBa cnyxebHon nHpopmMmaumn B kaxxgom B, n
6onblWero Yynucna KaHanoB CBA3U (KaXAbllh C KaXablM, CETO4YHbIE,
KOMOUHMpPOBaHHbIE). Cpean CNOXHbIX CTPYKTYpP Hanbosnee 3KOHOMMUYHOW
SIBNSIETCS CeTO4Has!, KoTopasi COOTBETCTBYET PaBHOMEPHO pacnpeneneHHOoN
ceTu paBHoMnpaBHbIxX Bl, kaxxgas n3 KOTopbIX B3aMOAENCTBYET B OCHOBHOM
C okpyXawwmmu (6nmxanwmmn B reorpadpumyeckom cmbicne) b/,

PagnanbHo-konbueBas CTPyKTypa cooTBeTCcTBYeT cetun B[, raoe
BblAENeHa ueHTpanbHasa (ynpasngawoowada) b1, ¢ koTopon npemmyL,eCTBEHHO
B3anmMoaencTBytoT nepudepuniiHole B. Konbuesble CBA3N nepndepminHbix
B/l, ¢ 0AHON CTOPOHbLI, OTPaXalT X MHPOPMALMOHHbIE CBA3KU, a C APYron -
obecneyumBaloT HagexHocTb MO AMC. Hambonee HapeXxHoOn aBnsieTcs
CTPYKTYpa KaXapl C KaxxabiM. B kauecTBe NpenMyLLecTBa CNOXHbIX CTPYKTYP
nogobHOro Trna, KpoMe ynoMsiHyThIX, cneayet oTMeTUTb ObiICTpoaencTemne
novcka MHopmMauum — BO3MOXHO NpsMoe obpauieHue K nobdon B.
MHpopMaLMOHHbIE CBA3M TaKOro Tna BO3HUKAT 00bIYHO Cpean MHOXECTBa
0OBEKTOB (CUCTEM) OAHOIO paHra Uan ypoBHS nepapxmn, NOOYNHEHHbIX OPYr
OPYry TONbKO OYHKUMOHASIBHO.

Takmm 006pasoM, OCHOBHbIMU daKTopamMu, BAUSIOLWLMMKM Ha BbIOOP
onpeaeneHHom apxmutekTypbl MO pacnpeneneHHon kopriopaTnBHoii AVIC, ABNALOTCS:

— HanpaBJ/IEHUS N UHTEHCUBHOCTb OCHOBHbLIX MOTOKOB MHpOPMaLUN,
KOTOpble, B CBOI O4Yepenpb, 3aBUCAT OT reorpaduyeckoro pasmeLleHus
WCTOYHNKOB, NOTpebutenen nu MecT XpaHeHns nHopmMaLnm;

— obecne4vyeHne 3a0aHHOM HaOEXHOCTU, 4YTO NMPMBOAUT K Heobxoau-
MOCTU BBEAEHUS CTPYKTYPHOW M3ObITOYHOCTN (Hanpumep, BBeOEHUS
LOMONHUTENbHbIX KaHaNoB CBA3M, obecne4dynBalolmx PYHKLMOHMPOBaAHME
CUCTEMbI NPV BbIXOOE M3 CTPOS HEKOTOPbIX KAaHANIOB CBA3U WX Oaxe
y4acTKOB CETU CBA3MN);

— obecneyeHne 3aaHHbIX JOCTOBEPHOCTU M CKOPOCTU Nepeaayn oaH-
HbIX, YTO OCYLLECTBNAeTCa BbIOOPOM METOAO0B W annapatypbl nepenadu
OaHHbIX.
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1.3. PazpaboTka cneuudukaumii Ha GyHKUMN, PU3NYECKU
KOMIMOHEHT U nporpammMmHoe o6ecneuyeHne AUC

PaspaboTka cneundpukaunin MMeeT BaxHeWllee 3HavYeHune 0N
nocneaywero npaBuibHOro GyHKUMOHNMPOBAHNA KOMMNOHEHTOB ANC u
cuctembl B uenom. Cneundpukauma B AUC — 370 TOYHOe M nogpobHoe
onucaHve LENCTBUIA, KOTOPbIE OOMKHA BbINOMHATE CUCTEMA, B HAaCTHOCTU:

cneundukaumsa nporpamMMHoOro obecrnedyeHms — 37O TOYHOE U
noapobHOEe onncaHue OEeNCTBUIA, KOTOPble OOJIKHA BbIMNOMHATE CcUCTEMA
nporpaMmmHoro obecneyveHus AVIC, npnyeM OCHOBHOE BHUMaHUE yaenseTcs
TOMY, 4TO O [OMKHO BbINONHATE, @ HE TOMY, KaK 3TO A0/IKHO BbINOSHATLCS;

nporpaMmmHas cneumdpukaumua — TO4HOE ONncaHne Toro pesynbTaTa,
KOTOPLIA J0/KEH OblTb JOCTUTHYT C MOMOLLBIO MPOrpaMmbl, MOXET UMETb
dopmMy oToOpaxeHnss Habopa BXOOHbIX OAaHHbIX B HAO0P BbIXOAHbLIX AAHHbIX;

pa3paboTtka cneuundukaumm TpebdboBaHu Ha MNC - 3To
dopmanusaums  GyHKUUA,  YCNOBWUIN  BHELUHEW cpedbl, TpeboBaHui K
XapakTepucTnkam 1 KayeCTBY peLUeHns 3aaad.

PaszpaboTka cneundunkauuini ons npoekToB koprnopaTtmeHbix AUC B
HaCTOoSILLLEE BPEMS BbINONHAETCS C MOMOLLbIO CUCTEM aBTOMATU3UPOBAHHOMO
MPOEKTUPOBAHUA, KOTOPbie MO3BONSAIOT B HECKONbKO pa3 MOBbICUTb
3¢pDEKTUBHOCTb, CKOPOCTb M HAAEXHOCTb pa3paboTku.

CASE-cpenctBa nognepXxmnealoT aBToMaTM3npoOBaHHOE MPOEKTUPOBAHME
cneumbwnkaumii TpeboBaHMn Ha NporpamMmMbl U QYHKUNOHANIbHBIE TPYMMbI
nporpamm. MoBbileHnto 3pPHEKTUBHOCTN Pa3paboTkM MOryT 3HAUYUTENbHO
Ccnoco6cTBOBaThL 3aMMCTBOBaHMS U3 NPEAbIAYLLMX MPOEKTOB cneunduKkaumi
NPOTOTUMNOB, BEPCUN N OTAENbHLIX KOMMOHEHTOB. [Ang obecneyvyeHuns
y0oo06cTBa NPOEKTUPOBaHMS 60JbLLIOE 3HAYEHME UMEIOT rpaduryeckmne MeToapl
BN3yann3aumm TEXHUHECKNX PELUEHU N NIOTMYECKOrO KOHTPOIS NPOEKTa.

Co3paHHble cneundukaumm aengoTcs 6a3on Ang AeTaNbHOro niaHu-
poBaHus npouecca paspaboTtkm AVIC 1 ee KOMNOHEHTOB. Ha ocHOBe Takoro
nnaHa paspabaTbiBaeTcs NoApPOOHLIN rpaduk padoT 1 BblOENAOTCA pecyp-
Cbl AN peanusauum Kaxaoro artana. 9T70T rpaduk B NOCNeayloLweM yTou-
HAETCA N KOPPEKTUPYETCS B TE€YEeHMEe BCEro BPEMEHU MPOEKTUPOBAHUS.
CASE-cpepcTtBa obecneuymBatoT yoobcTea paboTbl ¢ TakuMun rpadukamMm, mx
N3MEHEHWS, BbISBIEHNS KPUTUYECKUX NyTel 1 aTanoB paboT. PykoBoantenu
MPOEKTOB AOMXHbI MMETb AN yNpaBieHUsa MOJIHYIO U HarnsagHyio
MHpOpMaLMIO:

O COCTOSIHUM N Pa3BUTUN BCEX KOMMOHEHTOB MPOEKTa;

006 1cnonb3yeMblx pecypcax;

006 0ObekTax unu NpoLeccax, MMelLnX PUCK HapPyLLUEHWS MIaHOB.
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CTpyKTypHOE NMPOEKTUPOBAHME N CO3[AHME OCHOBHbIX cneumduKaunn
obecneymBaloT BO3SMOXHOCTb BbIOOpA CUCTEMBI yNpaBneHns 6a30M AaHHbIX
NPOEKTUPOBAHNS N pacnpeneneHns pecypcoB 6asbl JaHHbIX MpoekTa.

na 04HO3HAYHOro NOHUMAaHUS 1 ONUCaHUS GYHKUMA MPOrpPaMMHbIX U
MHPOPMALMOHHBIX KOMNOHEHTOB, (MYHKUMOHANbHbLIX FPYMNn nporpaMmm u
CTPYKTYP OaHHbIX HeobxoaMmMa YHUOUUMPOBAHHAA CUCTEMA MMEHOBAHUS U
naoeHtTndukaumm eyHkumn. Onmcanua cneundurkaumini AoKHbl coaepXaTtb
nepapxnyeckm ynopsaoyeHHyo COBOKYNHOCTb XapakTepUCTUK KOMMOHEHTOB,
obecneynBatoLLyto:

MX KaTanornsaumio;

aBTOMaTUYECKMIN MOUCK FPpynnbl Hanbonee NoaXoOsaWMX N3 HUX MO UX
onncaHusaMm;

OKOHYaTebHbIA NoA00P KOMMOHEHTOB C YY4ETOM BCEM HOMEHKIATYpbI
OYHKUMOHANbHbIX U TEXHUYECKUX NoKasaTesnen.

Mpn paspaboTke cneunduKkaunini OOMKHbI BbIMOMHATLCA NpaBuna
CTPYKTYPHOIrO MNOCTPOEHUS NMPOrpaMMHbIX KOMMOHEHTOB, KOHTPOA4
OYHKUMOHMPOBAHUS NMPOrPaMMHbIX KOMMOHEHTOB M 3alUThbl JaHHbIX OT pas-
pYLLEHUS.

MHpopMauyoHHbIE MOAYNM pacnpeaensioTcs N0 YPOBHAM AOCTYNHOCTU
(BMAMMOCTN) N3 NPOrpaMMHbIX KOMMOHEHTOB M OO/XHbI UMETb OMMCaHUs,
CTaHOapTU3MpPOBaHHbIE MO GOPME U CTPYKType copepxaHud. Llenecoob-
pas3HO MCNONb30BaTb YHUPULMPOBAHHbLIE ONUCAHUA TUMOBbLIX CTPYKTYP
OaHHbIX, BblAeNnsaemMblx B MHPOPMaLNOHHbIE NMOBTOPHO WUCMONb3yeMble
KOMMOHEHTbl. B cneundpukayuax [oaxHa MUCNONb30BaATbCH
CTaHOapTM3npoBaHHas CUCTEMA MNpaBul MEXMOLY/bHbIX MHTEPDENCOB.
TunoBble onepaTopbl B3aMOAENCTBMS KOMNOHEHTOB A0J/IKHbI 06ecneymBaThb
rMOKOCTb U3MEHEHUS CTPYKTYpbl MpPOrpamMMHbIX cpeacTtB v B un yc-
TOMNYMBOCTb K OLIMOKaM Mpu Taknx M3MEHEHUSIX.

B cneundukaumax Heobxooumo npeaycmMaTpuBaTbh Mepapxmyeckyto
CTPYKTYPY ONMcaHus, NOCTENEHHO PaCLUMPSIOLLYIOCS OT YPOBHS Ha3HA4YeHUs
MU coKpalwieHHoW cneundukaumm TpeboBaHUN 00 TEKCTOB MPOrpamMm U
Habopa TeCTOB, Ha KOTOPbIX A0JIKEH NMPOBEPATLCA KOMIMOHEHT.

1.4. PaspaboTtka u pokymeHTupoBaHue TM B cootBetcTBUM c T3
N cTaHpapTamu

CospaHuve n npumeHeHne ANC obecneunBaeTcs AOKYMEHTMPOBAHUEM
3Tux 0OBLEKTOB M npoueccoB ana obecnedyeHus uHTepdelica C
NMosib30BaTENSAMU, A TAK)Ke BO3SMOXHOCTM OCBOEHUS N PA3BUTUS TEXHUYECKUX
M NporpamMmMHbIX CpeacTB M 6a3 gaHHbIX Ha AObIXx 3Tanax npoekta. o
CBOEMY Ha3Ha4YeHUIO M OPMEHTAUUM Ha OMpenesieHHble 3agadm U rpynnbl
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noJsib3oBaTeNen JOKYMEHTALMIO MOXHO pasfgennTb Ha Tpu Tuna:

TexHosiormyeckasi AoKyMeHTauus, nogrotasnmpaemMas gas cneuma-
JINCTOB, BeayLmnx pa3paboTKy, COMPOBOXAEHME N NepeHoc nporpaMmm n bBJ,
Ha WHble nNnatdopmbl, obecneymBawLLad BO3MOXHOCTb AETallbHOro
OCBOEHM S, Pa3BUTUA N KOPPEKTUPOBKU MMM NMPOrpamMM U AOaHHbIX Ha BCEM
XXU3HEHHOM LMKIIE;

aKcrnayataumoHHas 4OKyMeHTaLus, co3faBaemMas A9 KOHEYHbIX
nonb3oBatenein AIC 1 nossonsiouLas UM ocBamBaTb U KBATMOULMPOBAHHO
MPUMEHNATb 3TU CPEACTBa A1 PeLleHUss KOHKPETHbIX PYHKLIMOHANbHbLIX 3a4aY;

uccnenoBatesibckasi 4OKyMeHTauusl, NnpegHasHadyeHHasa Ons aHanmaa
XapakTepucTmnk, apdeKTUBHOCTM M KavyecTBa TEXHONOrMIA U OOBLEKTOB
MPOEKTUPOBAHUSA C LeSIbl0 COBEPLUEHCTBOBAHNSA METOO0B N CPEeACTB aBTO-
MaTu3aumm paspaboTku, CONMPOBOXAEHUS U NepeHoca nporpamMm u B.

MccnepoBaTtenbckas OOKYMEHTaUUS MMEET 9KCMepuUMEHTaNbHbIN Xa-
pakTep, 3aBUCALLMIA OT BO3MOXHbIX Lienen nccneposaHuii. OcHoBHas ee
3aga4a cocTomT B PUKCMPOBAHUM N 000OLLEHUN XapaKTEPUCTUK U MPOo-
LLleccoB pa3paboTku 1 BCero Xxm3HeHHoro uukna AUC. 9Ton gokymMeHTaumen
Monb3yTCH B OCHOBHOM PYKOBOAMUTENWU, pa3paboTymMkym 1 nccneposatenu
MPOEKTOB NPU aHaNn3e TeXHONOrMii, NAaHNpPoBaHUN HOBLIX pa3paboTok AUC
UM nx nepeHoca Ha uWHble nnatdopmbl. N3-3a paszHoobBpasug
nccnegoBaTenbCkMx 3a4ay 9TOT TUMN OOKYMeHTauuMn npakTuyeckn Bcerga
MMEET OPUrMHasIbHbIN COCTaB N COAEPXaAHME U, KaK NpaBuio, He cTaHdap-
Tnampyetcs. OctanbHble TUMbl AOKYMEHTOB CTaHAAPTUSUPYIOTCH, Npexae
BCero, Ang obecrnevyeHns BbICOKOrO KayecTBa CO30aHUS U NMPUMEHEHUS
aBTOMATU3MPOBAHHbLIX MHPOPMALMOHHbBIX cUcTeM. Hanpumep, B cocTaB
TexHu4yeckoro npoekra AUC, kak MUHMMYM, BKJlOHaAOTCA clneaylouime
pasgensl (OOKYMEHThI):

obuiecucTteMHas OOKYMEHTauUus;

GYHKUMOHaNbHAs 4acThb;

MHpOpMaLMOHHOEe obecnedveHune;

nporpamMmMHO-TEXHMYECKoe obecnedeHune (nnatdopma);

OpraHn3auyoHHO-NPaBOBOE obecnevyeHune.

TexHonornyeckasi OKYMeHTaLmsl, HENOCPEACTBEHHO N B HAMOObLLEN
CcTeneHu onpenenseT npouecchl N 9PpPeKTUBHOCTb Pas3padoTkm NPUKNaAHbIX
nporpamMm M AaHHbIX Ha MHblE annapaTtHble N onepauMoHHble NiaTtdOopPMbl.
CTanpapTbl Ha 3Ty AOKYMEHTaUMIO, PErNTaMeHTUPYIOT MUHUMasbHble TPebo-
BaHMS K OKYMEHTaM, COMpPoOBOXAALMM BECh XU3HEHHbIW Luykn AUC n B/,
B Hel oTpaxatoTcs:

CTaHOapTbl 1 PYKOBOACTBA, PErNaMEHTUPYIOLLIME NPOLECCHI pa3paboTkum
n obecnevyeHns Ka4yecTBa;

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT

55



TpeboBaHuna K popmManmnsaummn GyHKUUN, nokasaTtenam kadectesa ANC
M KOMIMOHEHTOB;

MeToAbl U CPeAcTBa AOCTMXKEHUS MokalaTenen KayecTBa;

peasnbHble 3HAYEHNS OOCTUTHYTbIX MOoKasaTesnen KkayecTsa.

PeanbHble orpaHuYyeHUs pPecypcoB, MCMNONb3yeMbIX B MpoLecce
paspaboTku, KBanudpukaumsa cneumanncToB, USMEHEHNS BHELUHEN cpeapl U
TpeboBaHMIN 3akadynka 0OBbEKTUBHO NPUBOOAT K OTK/IOHEHUSM peanusauum
nnaHa paspaboTku, 3annaHnpoBaHHOro B T3. Ng KOHTPONSA TaKuUx
M3MEHEHU LenecoobpasHo NMPeayCcMOTPETb M COrlacoBaTh C 3aKa3yMkoM
creumanbHbii JOKYMEHT, pernameHTUpylWwmn npaBmna KOPPEKTUPOBKU
nnaHa paspaboTtku AUC, a Takke COCTaB 1 coaepXaHue noanepXxmneatoLen
ero nokymMeHTauum. Heobxoaumoe KayeCTBO O0ObEKTOB (popmMuMpyeTcs U
006ecrneyrBaeTcs B TEYEHME BbIMOJIHEHUS 4YACTHbIX PabOT Kaxgoro arana
XU3HEHHOr O LMK/1a U OKOHYATENbHO YAOCTOBEPSAETCS AOKYMEHTAMU MPU ero
3aBeplweHun. na aToro pekomeHaoyeTca dopmMynnpoBatb U
NOKYMEHTUPOBATb TpeboBaHUSA K:

00bekTy pa3paboTkyu Ha JaHHOM 3Tane - K ero nNporpaMMHbIM U
MHPOPMaLIMOHHBIM KOMIMOHEHTaM, a Takxke K uHtepdency mexagy AUC n ¢
BHELLUHEW Ccpeaon;

opraHmaauum, NPoLECCY U TEXHONIOMMM BbINOJIHEHUSA COBOKYMHOCTU
paboT Kaxxgoro artana;

MeToAaM U XapaKTepUCTMKaM CPefcTB aBTOMaTM3auMn BbINOSHEHUS
paboT, obecrnevmBaloLMM HEOOXOAMMOE Ka4eCcTBO pPe3yNbTaToB;

MeToAaM M CPefcTBaM KOHTPOJS, UBMEPEHUS U OOKYMEHTUPOBAHUS
NMPOLECCOB N Pe3y/ibTaTOB BbIMOJIHEHHbLIX PabOoT.

BbinonHeHne aTmx TpeboBaHUI MO CYLLECTBY KOHTPOJIMPYETCS MyTEM
n3mMepeHmnsa oObeKTOB M MpoueccoB pa3paboTkn. M3mepeHns oOGbekToB
pa3paboTKn CBOOATCS K PEryngpHON, MO3TanHOM perncTpaLmmn xapakTepHbIX
0N faHHOro o6bekTa nokasaTesnien ka4ecTBa, a TakKe K CONMOCTaBEHNIO NX
C 3ajaHHbIMU TpeboBaHUaMU. [Mpn 0OHAPYXEHUN OTKIOHEHUN OT
TpeboBaHUM NpUHMMAIOTCA Mepbl NNMBO ANS yny4dylweHUs peasnbHbIX
nokasarenen, nMbo Mo KOPPEKTUPOBKE TPebOoBaHWI K mokasaTtenam nns
[AHHOro KOMMOHEHTa Ha KOHTPONMPYEMOM 3Tane. MIamepeHus B npouecce
pa3paboTkyu COCTOAT B KOHTPOJE 3anjaHupoBaHHOro rpaduka pabdor,
MPUHATON TEXHONOrMN U UCMNOJNIb30BaHUS PEcypcoB. OTO O0/MKHO obecne-
ynmBaTb NPeaoTBpALLEHNE OLWMOOK NN NX, MO BO3MOXHOCTU, paHHee ObHa-
pyXeHue.

O6buwme TpeboBaHMSA K COCTaBy M COOEPXXaHUIO OOKYMEHTOB, noanep-
XupawLwuyx co3gaHne AUC, npencrtaBneHbl B psfge CTaHOapTOB pPasHOro
paHra, B @UPMEHHbIX OMNUCAHUAX TEXHONIOTUA M B nybnukaunusax no
yrnpaBfneHuto npoektamn. B paae ctangapTtoB TpeboBaHUs K JOKYMEHTaUUM
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npennucbiBaloTCa kak ob6a3aTeflbHble, @ B OCTajibHbIX Cly4asax UMeIoT
NMPEeNMyLLLECTBEHHO pekOMeHaTeNbHbI xapakTep. CocTaB AOKYMEHTOB
LUMPOKO BapbMpyeTcsa B 3aBMCMMOCTM OT kjlacca un xapakrepuctuk AUC, a
TakXe B 3aBUCUMOCTU OT UCMONb3YEMOIN TEXHOIOMNN.

Huxe npueBeaeH coctaB OCHOBHbIX OKYMEHTOB TEXHUYECKOrO NpoeKkTa
ANC B COOTBETCTBMU C FrOCYAAPCTBEHHBIMU CTaHAAPTaAMMU:

TexHuyeckuii npoekt AUC - TexHUYeCcKUin OOKYMEHT (cuctema
TEXHUYECKMX OOKYMEHTOB), coaepXawmnii(wmx) netanbHble TEXHUYECKUE
peleHnsa no apxutektype AVIC, Bcem komrnoHeHTam AVNIC 1 TO4YHOE onncaHme
dyHKunn AUC;

cocTaB npoekta AUC - pasgen (OOKYMEHT) TEXHMYECKOro NMpoekTa,
B KOTOPOM YKa3aHO MECTOHaxXOXOAEHWE OCHOBHbLIX MPOEKTHbIX PELUEHU B
COOTBETCTBRYOLWMX pa3aenax (aokymentax) TI AUC;

pacuyeT 3KkoHomMuueckon adpdpekTuBHoctu AUC - paspen
(DOKYMEHT) TEeXHMYEeCKOro npoekTa, B KOTOPOM yKa3aHbl: MeToamka
onpegeneHns akoHomuyeckon apdektTnBHoctn AUC, pacyeT 3aTpaT Ha
co3gaHme AMC, pacyeT 3aTpat Ha akcnnyataumio AVC, pacyeT rogoBoro
3KOHOMMYeckoro adpdekrta oT ncnonb3oaHmsa ANUC;

BegomMmocTb pJokymeHToB TIN AUC - foKyMeHT, copepxaliui
nepevyeHb OOKYMEHTOB, BKJllOHAeMbIX B AaHHbIA TM, B TOM 4ucne,
3aMMCTBOBaHHbIE U3 OPYrnX NPOEKTOB;

obOwecncrteMHaa AoKymeHTauusa npoekta AUC - pnokymeHTauus,
npegHasHayeHHas ong obuwero onmcaHms m o0O60CHOBAHUSA PELUEHUN,
MPUHATLIX B MPOEKTE, — MOSICHUTENbHAA 3anncka, obuiee onncaHne, pacyet
3KOHOMUMYEeCKon apHEKTUBHOCTU U T.4.;

onucaHue unHdopmaumoHHoro obecneuvenusa (MO) - pasgen
(pokymeHT) TIl, KOTOPbIN COAEPXUT OnNucaHue: NPUHLWUMNOB
opranmnsaumun MO, knaccndumkaunm n KogMpoBaHns AaHHbIX, OpraHmM3aumm
6a3 AaHHbIX.

JokymeHTbl TI nepepaiTca gepXxaTenaMm MNOAJIMHHUKOB
TEXHUYECKOW AOKYMEHTauuu — OopraHm3aunsm, B KOTOPbIX XPaHATCH,
Ha MpPaBOBOW OCHOBE, OPUrMHaNbl BCEN TEXHUYECKON AOKYMEHTauMu Mo
ANC.

B mMexayHapoAHbIX CTaHAapTax COCTaB MPOEKTHbIX A0KymMeHToB AUC
pacwmpeH. Hanpumep, ctangapt ISO 09007 “ToHATUS 1 TEPMUHONOTUSA AN
KOHLLENTYyanbHOM Moaenu 6a3bl JaHHbIX” BBOAUT NOHATUE “UHMDOPMALIMIOHHON
cuctembl” (MUC) n npegnaraet TpexypoBHEBYO apxmtekTtypy MNC, koTopas
COLEPXMUT:

KOHLENTYasbHbIA YPOBEHb;

BHELLUHW YPOBEHb;

BHYTPEHHWI YPOBEHb.
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Kaxabili ypoBEHb A0/KEH OblTb ONMMCaH B COOTBETCTBYIOLLEN NPOEKTHOM
LOOKyMeHTaunu.

B 91O MOOenu KOHUEeNTyasnbHbI YPOBEHb COOTBETCTBYET NMPUKIAaHOMY
YPOBHIO 6a30BOM MOAEeNM B3aMMOAENCTBUSA OTKPbITbIX cuctem (BOC), a
BHELLHWIM YpOBEHb - ypoBHIO NpeactasneHns BOC. VIMEHHO Ha 9TUX YPOBHSX
peanusyeTtcs obLleHne nonb3oBaTenen ¢ 6asamMn gaHHbIX. B cooTBeTCTBUM
C 3TUMU NPencTaBNeHUIMWN KOHUEeNTyasbHbii ypoBeHb WC cocTtouT u3
KOHLLENTYaNlbHON CXeMbl, MHPOPMALMOHHON 6a3bl U MHPOPMALMOHHOTO
npoueccopa.

[Mon, koHUenTyasibHOVi CXeMOU MOHUMAEeTCs ONMcaHue BO3MOXHbIX
COCTOSIHUI CBA3€el, OENCTBYOLWNUX Mexay oO0bekTamMum B NMpPeaMeTHON
obnactu.

NHpopmaLmoHHas 6a3a - 3TO COBOKYMHOCTb OMUCaHWii 0O0bEekTOB B
npegMeTHor 06nacT N TEKYLLMX COCTOSIHUA X CBS3EN.

NHopMaLUnOHHbBIVN nipoLeccop - 9TO MEeXaHW3M, Hapyllalowunni
CTaTUYHOCTb KOHLLENTYasNlbHOM CXeMbl U MHPOPMALMOHHOM 6a3bl B OTBET Ha
BHELLUHNE KOMaHAbl.

BHeLuHWi ypoBEeHb UHMOPMAaLMOHHONW CUCTEMbI BKIIOYAET BHELLUHME
cxemy, 6a3y AaHHbIX, MPOLEeCCop.

BHewHAa cxema npencTaBiseT OnucaHue CBA3EN C TOYKM 3PeHUs
noJsib3oBaTesnien W1 NpuKagHbIX NPorpamm.

Bo BHewHen 6Gaze paHHbIXx MHbDOpMauUuUsa npencrtaBnseTcs B
COOTBETCTBUM C OMUCAHUSIMU BHELLHEN CXEMBbI.

BHewHnin npoueccop oTpaxaeT CBA3b MNONb3oBaTens U NpuknagHbIxX
nporpamMmm C AaHHbIMW.

Ha BHyTpeHHeM ypoBHe OMUCbIBAlOTCH BHYTPEHHUE N duUsnyveckmne
npeactaBnenns nHpopmaumn. MHpopmaumoHHasa 6a3a oTpaxaeT KOHKpPeT-
Hoe dU3nYecKkoe NpencTaBfieHMe OnMcaHusg NpeamMeTHon obnactu. BHyT-
PEHHUI MpoLLeccop peanmadyeT pusnyeckoe npeodbpasoBaHme nHGopmMaLmn
B COOTBETCTBMW C KOHLENTyanbHoW cxemoii. MNoHatne CYB/, B KOHUenuum
abcTparvpyeTcsa oT NOHATUS 6a3bl AAaHHbBIX M pacCMaTPMBAETCH Kak CpeaCcTBO
0N peannsaumm BHELIHEro U BHYTPEHHEro ypoBHA MHOOPMaLMOHHbIX
cucteMm. lNogyepkmBaeTcsl, YTO KOHLeNTyasllbHas cxema, B 0OWeM cnyyae,
MOXET ObITb MOCTPOEHa BHE 3aBUCUMOCTW OT KOHKpeTHo CYB/.
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2. PABO4EE NPOEKTUPOBAHUE AUC U UHTErPALNA
KOMIMOHEHTOB

2.1. PaspaboTka npukiagHbiX NporpaMmm
2.1.1. Pa3paboTka UCXOOHbIX TEKCTOB MporpamMm

PaspaboTka COBpeMEHHbIX nMporpaMmMHbix cpencte (MC) AUC
npeBpaTuaacb B MOLLHYIO MPOrpaMMHy0 MHOYCTPUIO, B OCHOBE KOTOPOM
JNIEXNT NOHATUE TEXHOJIOMMUYECKOro npouecca - 4acTtv NPOU3BOLACTBEHHOIO
npouecca, cogepxaliein OEeNCTBUA MO U3MEHEHUID U MocnenyLlemy
onpeaesieHnio COCTOSHUA npeagmeTa rnpom3soacTBa (nporpamm). Kpome
TOrO, UCMONb3YIOTCA MOHATUSA:

TEeXHOJIOrUA NPOrpaMMuUpPOBAHUA - METOObI, pernameHTupyoLme
BbICOKM NPOMECCMOHASbHBIN YPOBEHb HANMCaHUS NMPOrpamMm He3aBUCUMO
UM MOYTU HE3aBUCUMMO OT e3blka, ONepaunoHHON cuctembl, OBM n
pewaemMon 3anadu;

oGecrneyeHne TexXHOJIOrMYecKoW noamepXku v kadectBa MNC -
npuobpeTeHne nnm pa3paboTtka U OCBOEHME TEXHONOrMu, Ccpeabl
NMPOEeKTMPOBaHUS, CPEeACTB aBTOMaTu3auum, coctaBa M GOPM OTHETHbIX
DOKYMEHTOB 00 oObekTax M npoLleccax pa3paboTku.

CTpYyKTypHbIMN €OMHULAMKN NPOrPaMMHOro obecrneyeHus aBAsSOTCA:

MpPOrpaMmMHbIA MOAYJNb - MPOrpamMma, paccMaTpmBaemas kak Lenoe
B KOHTEKCTax XpaHeHus B HAOOpe AaHHbIX, TPAHCAAUUU, 0O0beanHEHUS C
OPYrMMU MPOrpaMMHbIMU MOAYASIMU U 3arpy3ky B OMeEpaTUBHYK NaMsTb
ONS BbINOJIHEHUS;

nporpamMmMHoOe uspaesune - nporpaMma Ha HOCUTENE OaHHbIX,
ABNAIOLLAACS MPOAYKTOM MPOMbILLIEHHOrO NPOU3BOACTRA;

nporpaMmmMmHasi cuctema (nporpamMmmMHoe CpencTBoO) - NporpaMmmMmHas
npoaykuma, npeacrtaBngoouasd coboli COBOKYMHOCTb MporpamMm u(unm)
noACUCTEM, MMeloLKMX obLuee LleneBoe Ha3HAYeHue;

nporpaMmmMHoe oOGecrnevyeHue - COBOKYMHOCTb MporpaMm CUCTEMbI
006paboTkM OaHHBbIX U MPOrPaMMHbIX AOKYMEHTOB, HEOOXOAVMbIX ANS
aKcnyaTaumm 3Tmux nporpamMm;

nporpamMMHoe obOecnevyeHue OOLECUCTEMHOro Ha3Ha4YeHus -
nporpamMmmbl, obecneymBaloLLe BO3MOXHOCTb BbINOSHEHUS OBM OCHOBHBbIX
OYHKUNA, NPaKTUY4ECKU HE 3aBUCALLMX OT creundukn KOHKPETHbIX 3aaad
1n obnacrten npumMmeHeHna IBM;

npuKnagHoe nporpamMmmHoe obecne4veHue - NporpamMmmHoe obecreyeHre,
npeaHa3HaYeHHOe /19 PeLLEeHNsT ONPEeaEIEHHON 33434 B NPeaMeTHOM 0bnactu
N 0is NpeaocTaBieHns Mosib30BATENO ONPeaeNeHHbIX YCIyT.
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Mpeobnapatowen kKoHuenuuen oprannsdaumm AMC cTaHOBUTCS
KOHLENUus KIIMeHT-cepBep, peanndyemasi 60nbLLUMHCTBOM GUPM-NPU3BOAM-
Tenen obopynoBaHNS U ONEepPaLMOHHbIX cucTeM. pu 3TOM KIIMEHT-CEpPBEP
paccMaTpuBaeTCs Kak COCTaBHas 4aCTb MOCTPOEHUSI OTKPbITbIX cucTem. B
pacnpeneneHHbix, ceTeBbix AVIC TeEXHONOrS KITMEHT-CepBEP NPeacTaBNaeT
coboi ecTecTBeHHOE 0000LLEeHME NOHATUSA OTKPBLITOCTU. CHUXeHne 3aTpar
pPECYPCOB AOCTUraeTCsd CO34aHMEM Cneuuanu3mpoBaHHbIX NPOrpamMMm -
CUCTEMHBIX MEHEAXEPOB [AON9 MJaHNPOBAHUSA pPauMOHaNbHOrO
pacnpeneneHnsa pecypcoB B BblUMCAUTENbHON ceTu. KoHuenuua KANEHT-
cepBep okaszajsaCcb HACTOJIbKO yAayHbIM MPaKTUYECKMM MHCTPYMEHTOM
CO3[aHNa CUCTEM, YTO Bbi3Basia HOBbIN BUTOK HA PbIHKE OMepaLMOHHbIX
cucTeM n 0bopyaoBaHus.

Heob6xoaMMOCTb BHEOPEHUS apXUTEKTYPbl KJIMEHT-CEepBEP MocTaBmna
Lenblii psig BOMPOCOB B MPUMbIKAOLWMX 061acTax: NPOEKTUPOBaHMN pach-
peaeneHHbix 6a3 JaHHbIX 1 MeToAax NPOEKTUPOBAHMS U NPOrPaMMNPOBaHMS
npuknagHbIX CUCTEM N OOLLLECUCTEMHOIO NPorpaMMHOro obecrieyeHus. B
3TOM CBSA3M MPUHUUMAMANBHO BaXHbIM SGBNSETCSA pa3BUTUE OOBLEKTHO-
OPUEHTUPOBAHHbIX METOA0B MPOEKTUPOBAHMUSA, MPOrpaMMUPOBAHUSA U
nocTpoeHnsa 6a3 AaHHbIX, @ TakKXe OCHOBaHHbIX Ha 3TOM NoAaxoae
VHTErpPUPOBAHHbIX TEXHOJIOMMI aBTOMATU3MPOBAHHOIO MPOEKTUPOBAHUSA
MHOOPMALMOHHBIX CUCTEM. MCnonb3oBaHME apXUTEKTYPbl KIIMEHT-CEpPBEP
[AeT NMPOoeKTUPOBLLMKAM MOKOCTb M MOLLb, HEOOCTYMHbIE paHee, ynpoLaeT
OOCTyN K AAHHbIM 1 OPYrMM pecypcam.

OcHoBol nporpaMMHoro obecneuyeHus pacnpeneneHHbix AVIC cnyxart
KJIMEHT-CEPBEPHbIE MPUNOXEHNS, KOTOPbLIE BbIMOMHAOTCS B PaMKax OTKPbIThIX
cucTeM. B gaHHOM KOHTEKCTe Nof OTKPbITbIMU cucTeEMamMu Oyaem NoHMMaTb
ANC pasnmMyHOro HasHayeHus, KOTOpble pa3MeLleHbl B Pa3/INyHbIX y3rax
TENEKOMMYHUKAUMOHHOM ceTun. PaboTy OTKPbITbIX CUCTEM, KakK eOuHOro
MHTErpUpoOBaHHOIO LUenoro, obecneymBaeT CUCTeEMa OTpac/eBbIX,
rocyaapCTBEHHbIX W MeXAYHApPOAHbIX CTaHAapToB B obnacTtu
MHOOPMALMOHHBIX TEXHONOMNM, Cneunduumpyowmx NHTepP@ENCsI, ycnyru
1 noanepXxuvealowmx GopmaTbl AaHHbIX AN JOCTUXEHUS B3aUMOAENCTBUS
NPUIOXEHWI, AaHHbIX U NepcoHana. JlJaHHble, KOTOPbIE NCMOJb3YITCS B TaKUX
MPUIOXEHUNSX, OTINYAIOTCA CUIIbHON MHDOPMALMOHHON HEOOHOPOAHOCTbLIO.
MHpopmMaLmoHHas HEOOHOPOAHOCTb AaHHbIX 3aK/l0HaeTCs B pasHoobpa3mu:

npeaMeTHbIX obnacTen;

MCNOJIb3YEMbIX CYLLHOCTEWN, MNOHATUIA, CNOBAPEW;

oTobpaxaeMbix peanbHbiXx 00bekTOB U abcTpakumin B AUC;

MOAENVPYEMbIX MPOLLECCOB;

BMOOB OaHHbLIX, CNOCOBOOB Mx cbopa n obpaboTkn; MHTEpPEeNncoB
nosib3oBaTeNnen n T.4.
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Mpn paspaboTke M pasBUTUU NpPOrpamMMHOro obecneyeHus
pacnpepneneHHblx ANC 06bEKTUBHO HEOOXOAMMO MPUAEPXMBATHLCSH
cobnoaeHnsa psaa ycnoBuiA.

1. UHTerpaums cuctem. CuUCTEMbI 9BOJIIOLMOHUPYIOT OT MPOCTbIX,
ABTOHOMHbIX MOACUCTEM K BONiee CNOXHbIM, UHTErPUPOBAHHLIM CUCTEMAM,
OCHOB@HHbIM Ha B3auMMOAENCTBUM Pa3HOPOAHbLIX KOMMNOHEHTOB.

2. PeurHxeHepusi cuctem. Co3paHMe CUCTEMbI U €e PEKOHCTPYKLUS
(penHxeHepus) - HeMpepbIBHbIM npouecc GOopMUPOBAHUSA, YTOYHEHUS
TpeboBaHUN N KOHCTPYMPOBaAHUS. PEKOHCTPYKUUS CUCTEM OCYLLLECTBNAETCS
nocteneHHo. Cuctema JonxHa ObiTb CNpoOeKTMpoBaHa TakK, 4TOObI
MPOn3BOJIbHbIE €€ COCTaBNsloWME MOrIN ObiTb PEKOHCTPYMPOBAHbI MpPU
COXPaHEHUN LLENOCTHOCTU CUCTEMBI.

3. lNepeHoc yHacnenoBaHHbIx cuctem. Jliobas cmctema nocne co3gaHus
NMPOTUBOOENCTBYET U3MEHEHUAM. YHAcNenoBaHHbIE CUCTEMbI, 4aCcTo
MCNONBb3YIOT TEXHOJIOMMKU, apXUTEKTYPbI, NAatdopMbl, MPOrpaMMHOE U
MHdOpMaLMOHHOE obecnevyeHne, Npu NPOEKTUPOBAHUM KOTOPbLIX HE ObIn
nMpeaycMOTPEHbl HYXXHblE Mepbl OJ1 MX MOLIAroBOro rnepeHoca B HOBbIE
cuctembl. Heobxoaumo, 4ToObl MEPEHOCUMbIE COCTaBNSAOLINE CUCTEMbI U
OoCTaBWMECS KOMMOHEHTbl YyHacC/eOOBaHHbIX CUCTEM COXpaHaAnu
COBMECTUMOCTb.

4. [loBTOpHOE UCMN0O/Ib30BAHNE HEOAHOPOAHbIX MHGOPMaLMOHHbIX
pecypcoB. TexHonorusa paspaboTky nporpaMmmHoro otecnedyenma ANC
DomkHa obecrneyrBaTb MOBTOPHOE MCMOSb30BaHNE MHMOPMALMOHHbIX
pPEeCcypcoB, nepexoas OT TEXHONOrMM NPOrpaMMMPOBAHNS, OCHOBAHHOW Ha
MHTEHCMBHOM MHOMBUAYAIbHOM TPyOe MO CO3A4aHUI0 BPYYHYIO U3OENUNA,
YAOBNETBOPSOWMX cneundurnyeckum TpedoBaHUSIM OOHOIMO0 KOHKPETHOro
MPUMEHEHUS, K TEXHONOMMMU, OCHOBAHHOM HAa MOBTOPHO MWCMOJIb3yEMbIX
komMmnoHeHTax (MUK). MNK pomkHbl obecneymBaTb NPON3BOACTBO Cepuii
CTaHAapPTU30BaHHbLIX MPOAYKTOB B ONpenesieHHOW NpukiagHon obnactu.

CnoxHocTb U 0b6bemMbl paboT, HEOOXOAMMbLIX ONS9 CO34aHUSA
adpdekTnBHLIX pacnpeneneHHbix AUC, TpebytoT oO6begmnHeHusa ycunni
pasnnyYHbIX NPOU3BOAMTENEN NMPOrpaMMHOro obecneveHud. Lienbto aBnseTca
co3[aHMe corslacoBaHHOW apXMTEKTYpPbl, ONMpaloLenca Ha TeOPUIo U
npakTuKy O0O6BHEKTHO-OPUEHTUPOBAHHBLIX TEXHONMOrMin U 00LWeaoCTyMnHbIe
cneyndukaumm nHTepdencoB MHGOPMaALMNOHHBIX pecypcoB. 3Ta
apxuTekTypa AOJ/KHa obecrneyrMBaTb MOBTOPHOE MCMNOJIb30BaHME U
MOOUNBHOCTb KOMMOHEHTOB, ONMPAsiCb HA KOMMeEpPYEeCKne NpPOayKThbI.

PaspaboTka nporpaMm Ha OCHOBE OOBLEKTHOW TEXHONOrum BBOOUT
KOHUEMUMIO MPOMEXYTOYHOro cnosl. KoHuenuus rnpomMexyToYHOro csos -
3TO COCPEAOTOYEHME CreumanbHbIX CEPBUCOB B C/I0E apXMUTEKTYPHI,
pacnonoXeHHOM MeXAy OnepauuoHHONW CUCTEMON M cpeacTBamMu
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yrnpaBieHNs KOMMbIOTEPHbLIMU CETAMU U NPUKNAAHBIMUA CUCTEMAMMU,
cneynduryeckumm gnsa kKoHkpeTHbix AUC. TpaAUMUMOHHO K TakoMmy
MPOMEXYTOYHOMY CJI0I0 OTHOCW/INCbL CpencTaa:

ynpaeneHus u Aoctyna K OaHHbIM;

pa3paboTkn Nporpamm;

yrnpaBneHus pacnpeneneHHbIMU BblYUCTIEHUSMU;

noanepXKn nonb30BaTENLCKOro MHTEPdENca n ap.

Takvum 06pa3omM TEXHOSIOTUSA CBOAUTCS K Cneaylolemy:

BBOOMTCSA Oa3oBas 00bEKTHAd MoAeflb YHUDUUNPOBAHHOIO s3blka
cneundukaumn MHTepPeENcoB 0OBEKTOB;

oTaoengeTca peannsauna NMpPpuUIOXeEHUNn OT cneumdukaunm mx
MHTEPdENCOB;

BBOOUTCS OOLIMIA MexaHU3M NOAOEPXKM B3aUMOAENCTBUS OOBEKTOB.

Tem cambiM JocTuraeTcs OAHOPOAHOCTb NPEACTABIEHNS KOMMIOHEHTOB
N X B3aUMOOENCTBUA.

Janee BBOANTCA CNOMN YHUDULUMPOBAHHBIX CNyX0 (CEPBUCOB), KOTOPbIE
MCMONb3YKTCH NMPU MPOEKTUPOBAHUN MPUKNAOHbLIX CUCTEM WU AON4
dopMUpoBaHNS GYHKLIMOHANBHO 3aKOHYEHHbIX CPEACTB MPOMEXYTOYHOro
cnos, npepgnaralwmx KOHKpeTHble Buabl ycnyr. Cnyx0Obl 1 cpeacTtea
npeacTaBNalOTCS OQHOPOAHO CBOMMU OOBLEKTHbIMU MHTEpPdENcamm, 4To
no3eongeT obecneynTb UX B3aMMOLOENCTBUE.

Hanpumep, ¢oyHkumm CYB/[ npencrtaBneHbl paaoM Takux Ciyxo, Kak:

[ONITOBPEMEHHOE XpaHeHne OObEKTOB;

yNpaBieHNe KOHKYPEHTHbIM A0CTYNOM K OObeKkTam;

cnyxba TpaH3aKLMiA;

CNy>X06bl 0OBbEKTHbIX CBA3€EN, 0ObEKTHBIX 3aNPOCOB, UBMEHEHUIN 0OBLEKTOB
nT.m.

OTn n gpyrue cnyx0bl, B3STble BMECTe, peanm3yloT OYHKUMK Kak
0OBbEKTHbIX, Tak U penaunoHHbix CYB/. Cneundukaumsa cnyxd popmMmmpyeTcs
Ha OCHOBe onbiTa co3gaHns AVC NPOMBbILLIIEHHbBIX KOpropauui.

2.1.2. MpuknagHoe nporpamMMupoBaHne Ha 6a3e NMOBTOPHO
UCnoJib3yemMbiIX KOMMOHEHTOB

TexHonorum paspaboTkm nporpamm SABASIOTCA MPOBAEMHO-
OPUEHTUPOBAHHBLIMU, TaK KaK Kaxaas M3 HUX Hanbonee adpdpekTnBHa Ond
pa3paboTku onpeneneHHoro Tuna nporpaMMHbIX CpeacTs.

Ha nosbilweHne a¢pPpekTUBHOCTM MPOLECCOB CO30aHUS, SKCnyaTauum
M COMNPOBOXAEHUS NpuKknagHbix nporpamm AMC HanpaBneHbl MeToapbl U
cpenctBa NporpaMMHONM uHxeHepun. CoOBpPEeMEHHbIe KOHLenuuu
MOCTPOEHUSA TaKUX CUCTEM OCHOBaHbl Ha MPUHLMMNAX aKTUBHOIMO WUCMOJb-
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30BaHUA METOAMYECKOro, TEXHONOMMYEeCKOro, aaropuTMM4YecKkoro u
NMporpaMMHoOro 3agesa n3 npeaLectTByroLmx npoektos. OHM NpeanonaraioT
M PEKOMEHAYIOT MakCUMalibHOEe MOBTOPHOE WMCMNOJSIb30BAaHWE B HOBbIX
NMpoeKTax Cco3AaHHbIX paHee npuknagHbix NC 1 nx KOMNOHEHTOB, a TakXe
nepeHocumocTb NC 6e3 namMeHeHui ¢ 0gHOMN annapaTHO-NMPOrpaMMHON
nnatdopmbl Ha apyryio. MNpu pazpaboTke M CONMPOBOXAEHUN COXHbIX
npuknagHbix UC pna rocyaapCTBEHHOro, PernoHansbHOro, OTPacieBoro
ynpaenenus, ona nHdopmaTmuaumm KpPynHbIX KOMMAAHUA, KOMMEPYECKMX U
GUHAHCOBLIX CTPYKTYP MCMOMbL3YIOTCHA cheaylume Metodbl U CpeacTBa
MPOrpPaMMHON NHXEHEPUN:

co3[aHne NnepeHOCUMBbIX MPUIIOXEHWIA, KOTOopble MOryT paboTaTb Ha
OCHOBHbIX TMMaX KOMMbIOTEPOB 1 OMNepaLyOHHbIX CUCTEM U C NMOObIMU N3
pacnpocTpaHeHHbIX 6a3 OaHHbIX;

obecneyeHne OTKPbLITOCTU CpencTB pa3paboTkmM, BOSMOXHOCTU UX
MHTEerpaumm ¢ Opyrumm cpeactsamu n paboTbl B Pa3HOPOAHbLIX ornepaLm-
OHHbIX N CETEBbIX cpeaax;

NPOEKTUPOBAHNE MPUIIOXEHUA B apXUTEKType KJIMEHT-cepBep, Mo3-
BONSOLLEN pacrnpenenstb CUCTEMHbIE PECYPChbl B COOTBETCTBUM C Tpebo-
BaHUSIMWN NPUKIaOHOM 3a4a4yn U ONTUMU3NPOBATb UCMNONb30BAHNE PECYP-
COB KaXa0ro KOMMbloTeEpPa CETU ANS pelleHns obLllen 3agayu;

MCMOJIb30BAHME PENFALMOHHBLIX 03 AaHHbIX, COCTABNSAOLLMX OCHOBY AJ1S
HaKOMJIEHNS, XPaHEHUS N NCNONb30BaHUS GONbLLUMX 0OBEMOB PA3HOPOAHbIX
naHHbIX ona AUC, a Takke npu nx CO34aHUM N COMPOBOXAEHUN;

MCMOJSIb30BaHME 00bEKTHO-OPUEHTUPOBAHHOIO NOAX0Aa NPU CO34aHNU
npuknagHbiX CUCTEM;

NPMMEHEeHNEe BO3MOXHOCTEN ObICTPOro CO34aHUS MPUIOXEHUNA U
ObICTPOro NPOTOTUNMMPOBAHUS;

MCNONIb30BaHME CPEeACTB yNpaBieHUs NpoekTaMu U KONNEeKTUBHOM
pa3paboTku.

B HacTogLlee BpeMS MOYTU HE MPOM3BOAUTCS pa3paboTka MpukIagHbIX
cucteM “c Hyna” ¢ uenblo 0obuTtbca Hambonblwen aPPeKTUBHOCTU
dOYHKLUMOHNPOBAHMSA NMPOrpamMmbl, NOCKONbKY MpeanoYyTeHme oTaaeTcs
ObICTPOMY CO30aHU0 MPUKNAAHOM CUCTEMbI, a HepocTaTo4yHasd
3P DHEKTUBHOCTb QYHKLMOHNPOBAHUS B 3HAYUTENBHON CTEMEHUN MOXET KOM-
rneHcmpoBaTbCca BbiIOOpoOM Gonee MouwHOro obopynosaHus. HanpoTus,
MOCTPOEHNE MPUKIAAHON CUCTEMbBI M3 CTaHAAPTHbLIX, XOPOLWO oTpaboTaH-
HbIX U MEPEHOCUMbIX 3JIEMEHTOB CHUXAET COBOKYMHbIE 3aTpaTbl HA CO34a-
HUE N COMPOBOXAEHME nNpukiagHbix cucTtem. [lepeHOC MOXeT
OCYLLECTBNATLCA “MOCNOMHO”, TaKk 4TO 3a CYeT MepeHOCUMOCTU UNn
CTaHAaapTn3aumm KoMrnoHeHToB MC CcHM3y-BBEPX MOXHO AOOUTLCS MOMHOMN
NMepeHocCMMOCTN co3haBaeMblX MPOAYKTOB UNW Aenatb NponyKThl

CoBpeMeHHbIit N'yMaHUTapHblii YHMBEpcUTeT

63



NEPEeHOCUMbIMUN, peann3yst B HUX TONbKO HEOOXOAUMbLIN MHTepdenc nnu
npoTokos. MNoBbiweHne apPeKTUBHOCTU Pa3paboTkM B LLEIOM A0CTUraeTCs
3a cyerT:

pernaMmeHTauuu nopsaka npoBeaeHust pabor;

aBTOMaTM3auMmM 3TanoB N onepauun;

pasgeneHns Tpyoa Mexay cneuuanuctamu pasHonm keanmpukaumu;

Npob6NeMHON OpPUEHTALMK NMPUMEHSEMOIN TEXHONOMUN.

CoBpeMEHHbIN TEXHOMNOMMYECKMUI NPOLECC CO30aHUSA COXHbIX
MPOrpaMMHbIX CPeaCcTB MOXHO pas3fennTb Ha 4YeTblpe A0CTaTO4YHO
cneundunyeckmx Npouecca, Kaxabli U3 KOTOpbIX MMEET 0coOble MeToabl U
cpencTBa aBToMaTusaumn:

CUCTEMHbIN aHanM3 NpegMeTHor obnacTu, NNaHMpoBaHME, OpraHu-
3aums 1 ynpasneHne paspaboTKown;

paspaboTka 1 HaKoMIeHMe NMPOrpaMmmMHbIX U MHHOPMALMOHHBLIX KOMMO-
HEHTOB /19 X MHOMOKPATHOrO NPUMEHEeHUs B onpeaeneHHon npobnemMHo-
OpPUEHTUPOBaHHOW obnactn cospnaHusa AUC;

cbopka, oTnagka un ucnoltaHns 6a3osbix Bepcuii NMC 13 NoAroToBNEHHbIX
MPoOrpaMmMHbIX U MHPOPMALMOHHBIX KOMMOHEHTOB;

Moaudukauma n passutrue GyHkumin Bepcuii MNC, a Takke cocTaBa Ux
KOMMOHEHTOB [OJ11 U3BMEHEHUSA U pacCLUMPEeHUs XapakTepucTuk 6a30BbIX
Bepcuii IMC.

CoBpeMeHHas TEXHONOINS  MPOEKTUPOBAHUS MNPOrpPaMMHbIX CPeaCcTB
€CTECTBEHHO AOENUTCS Ha TEexXHOJ10rvio pa3paboTky KOMMIOHEHTOB WU Ha
TexHonormnio céopku C n3 noaroToBAEHHbLIX KOMITOHEHTOB.

MepBasa TexHonorns gosrkHa obecneymBaTb BOSMOXHOCTb CO34aHUS
MOAY/EeN 1 rpynn NporpaMMm B Ka4eCTBE KOMMIEKTYIOLLNX U3AENNNA C HETKUM
onucaHnemM GYHKUMIA 1 B3aUMOOENCTBUS C OPYTMMU KOMIOHEHTAMU, a TakxXe
rapaHTUn Ka4eCTBa BbINONIHEHNSA 3TUX DYHKLUMA, CTaHOAPTOB M COrnalleHnn
0 cBA3saX. 19 3TOro KOMMNOHEHTHLI MOABEPraldTCH aBTOHOMHbIM UCTbITAHUAM
M npoBepkaM B cocTaBe HekoTopbix MC, a Takxke cHabxatTcs
OOKyMeHTaumen, ocTaToOyHOM ANg UX NPaBuibHONO NPUMEHEHUS B
pa3nuyHbix MC.

BTopas TexHonorns ucnonb3dyeT nporpamMmHbie U MHPOPMaLVOHHbIE
KOMMOHEHTbI KaK 3aKOHYEeHHble KOMMAEKTYoWmMe n3genmsa u OosKHa
obecneuynmBaTb UX KOPPEKTHYIO COOPKY M COMPSXEHUE B CIOXHbIX
nporpaMMHbIX cpeacteax. 39T cnoxHble [1C nognexar arrectaumm u
VCMbITAHNSIM Ha COOTBETCTBME 3aaHHbIM TpeboBaHNAM 3akadunka. B atom
cnyyae MpUHUMNUANbHO W3MEHSIOTCS MaclTadbl M CIIOXHOCTb 0OBLEKTOB,
ABNSOWLNMXCA 6a30BbIMU B TEXHOJIOMMYECKOM npouecce. MmMu ctaHoBATCH
nporpamMmHblie 1 MHOOPMALMOHHbIE MOLYN, B KOTOPbIX OnMeparopbl v
oriepaHbl CKPbITbl U HEAOCTYMHbI A9 U3MEHeHUs npu cbopke.
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Mpu nepexone kK cO0POYHOMY NPOEKTUPOBAHMIO HA Ba3e NPOorpaMMHbIX
M MHOOPMALMOHHBIX MOAYNEN CHUXaeTCsa YHUBEPCANIbHOCTb
MCMONb30BaHMUS KOMMOHEHTOB. MyHKLUMOHaNbHOE coaepXaHue Moaynewn
cneuvanuauvpyetca n pacwupsaetTcd. CoOOTBETCTBEHHO BEPOATHOCTb
MPUMEHEHUNS KaXO0ro M3 HUX 3HAYUTENIbHO CHUXAETCH MO CPaBHEHUIO C
BEPOATHOCTbIO NMPUMEHEHUSA OMNEPaTOPOB A3blka NPOrpamMMmMpPOBaHUS.
OnucaHne OYHKUUA KaXA0ro Moaynss u YCNOBUA €ro COMPSXEHUs C
OPYrMMU COOEPXUT 3HAYUTENbHBIN 00beM MHGOPMaUUM, KOTOPYIO TPYAHO
npenctaBuUTb B MOJIHOCTbIO dopmManndoBaHHOM Buae. loatomy ang
OnNnUCaHNa NPUXOOUTCS NPUMEHATb S3bIku crieungukaumm n eCTECTBEHHbIE
A3bIKW, YTO MPUBOOUT K YBESIMYEHUID HEONpPeAesiEHHOCTEN NMpUMeHeHUs
KaX[0ro KOMMOHeHTA.

A3bikn cneunmdukaumm OTHOCATCA K GopMasn30BaAHHbLIM
MHMOPMALNOHHBIM A3blkaM, CO34aHHbIM Ha 6a3e eCTEeCTBEHHbIX A3blKOB
MyTEM HaNTIOXEHUS OFrPaAHUYEHUIA HA UX JIEKCUKY U rpaMMaTunKy, a Takke nyTem
NMPUMEHEHNS CrieumanbHbiXx 0003HAYEHUIA A1 3/IEMEHTOB 3TUX A3bIKOB. TN
A3bIKM NpeaHa3HavyeHbl 419 onucaHus 1 o06paboTKM AaHHbIX.

Mpn paboyem NPOEKTUPOBAHUM CNOXHBIX NC BOSMOXHbI IBE CTpaTernm
BbIOENIEHNS WM HaKOMJIEHUS MOBTOPHO ucnonb3yembix MUK,

Mpw nepBovi cTpatervy HabopPbl KOMMNOHEHTOB BbIOENSAIOTCA N3 OQHOI0
WM  HECKOJIbKMX KOMIMJIEKCOB MPOrpamMm, SBASIOLLMXCS MPOTOTUNAMMN O
nocreayloLwen cepmum NPorpaMmMHbIX CpeacTB. Npy 9TOM MCNOABL3YIOTCA He
TONIbKO METOAbl U anropuTMbl PeLleHns NMPeecTBYIOWMX aHaNOrMYHbIX
3a4a4y, HO M KOHKPETHbIN ONbIT peanmaaunm nporpamMmm B GYHKLMOHNPYIOLLLNX
AUNC. Hoeble MNC 6a3upyloTcsa Ha MMEIOLLLEMCS MPOrpaMMHOM 3adene n mux
pa3paboTka, B 3HAYMUTENIbHOM CTEMNEHN, BEAETCS MO NMPUHLMMNY CHU3Y-BBEPX.

Mpw BTOpPOV cTpaTternn nepedeHb n dyHkumm MUK onpepensaioTca B
npouecce CUCTEMHOINO W CTPYKTYPHOro NpoOekTUpOBaHUSA HOBOW
NnpPo6/1EMHO-OPUEHTUPOBAHHOM COBOKYMHOCTM NPOrpaMMHbIX cpencTs. [Mpu
3TOM OTCYTCTBYIOT NpsiMble NpoToTunbl NMC 1 0CHOBOM AN NPOEKTUPOBAHUS
ABNSIETCHA MOCTAHOBKA 3afayqn, GYHKUUU U TEXHUYeckme TpeboBaHUsA K
paspabaTtbiBaemomy [1C, a TakxKe CUCTEMHbIE MPOrHO3bl BO3MOXHOIO
pa3euTusa aHanormnyHbix MNC. MpoektnporaHue [1C BegeTcs nNo NpuHUMNY
CBEpPXY-BHM3 C MNocnenoBaTeNnbHON aetanm3aunen GyHKUMn KOMMOHEHTOB
M Kax[oro nporpamMMHOro cpeacrtsa.

TexHonormnyecknii npouecc paszpadotkm MUK TpebyeT HakonneHus,
obecneyeHns ncnonb3oBaHua n mogudukaunm sepcuin NMUK. 3Ttn
KOMMOHEHTbI pa3nnyatoTcs atanaMmv NPUMEHEHUs, YPOBHEM OTNaXEHHOCTN,
XapakTepucTukamMmmn kayecTsa 1 OCTYMHOCTLIO A9 uaMmeHeHuii. Kpome Toro,
MUK nprnobpeTtaloT cTaTyCc 3aBEPLUEHHbIX KOMMIEKTYIOWMUX U3AENNA C
COOTBETCTBYIOLWMM OOKYMEHTaIbHbIM O(POPMAEHNEM U BO3MOXHOCTbLIO
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MPMMEHEHUS B Pa3/IM4HbIX COYETaAHUAX N A9 nepeHoca Ha UHble
nnatdopmbl. TexHonorma paspadotkm NMNK nogoepxnBaeTca cpencTtsamu
aBTOMaTM3aunu, KOTopble 0b6ecnedYnBatoT:

BblaeneHune MUK, nx ngeHtndukaumio, onncaHme GyHKUUN U CBA3EN;

pa3paboTtky MUK, obecnevyeHne ka4ecTBa U UCNbITAHUS;

HakonneHune, ynopsaodyeHue n xpaHeHuve MUK;

nonck HeobxoauMmbix MUK Mo nx GyHKUMSEM, anropuTMam 1 OnNucaHusaMm;

COMNPOBOXAEHME N MOANDUKALMIO UMEKOLMXCA KOMNOHEHTOB, a Takxe
pacwmpeHne HomeHknatypsl MUK, 4OCTYNHbIX AN NPUMEHEHUS.

na 04HO3HAYHOro NOHUMAaHUS 1 ONUCaHUS GYHKUMA MPOrpPaMMHbIX U
MHPOPMALNOHHBIX KOMMOHEHTOB, (PYHKLMOHANbHbIX FPYNn AporpamMm u
CTPYKTYP OaHHbIX HeobxoaMmMa YHUOUUMPOBAHHAA CUCTEMA MMEHOBAHUS U
naeHTndukaumm eyHkumn MUK, 3ta cuctema gomkHa obecneyvBaTb NOHOE
N KOpPpPEekTHoe BbloeneHne Heobxoaumbix MUK M3 MHOXecTBa NoAoOHbIX
BEPCUN, pasnyaloWnxcsa OoTAENbHBIMU XxapakTepuctukamu, 06e3
HEeoBX0OMMOCTN  OOMNOJIHUTENIBHONO aHanmM3a KOHKPETHbIX airopuTtMoB,
TEKCTOB NporpamMm n AetasibHbIX ONMMCAHUA OaHHbIX.

Mpun paspabotke TMUK goOmKHbI BbINONHATLCSA MpaBuna CTPYKTYPHOrO
MOCTPOEHUS MPOrpaMMHbIX KOMMNOHEHTOB, obecne4ymBawuime unx
MnoTEHUMaNbHYIO KOPPEKTHOCTb, KOHTPOJIb PYHKLMOHUPOBAHUSA U 3alMUThbI
OaHHbIX.

B cnyyae, korpa paspaboTaHbl U MMelTCAa B 6a3e OaHHbIX
npoekTupoBaHnsa 60nbLUMHCTBO MUK, oTnaxeHHbIX B cocTaBe 6a30BbIX BEPCUl
MC, OCHOBOW TEXHONOMNU ABNSFETCS UX NEPEHOC 1 cbopka B HOBOW BEPCUN
nc.

HeobxoaumocTb pa3paboTku HOBbIX MUK npakTnyecku oTCyTCTBYET U
TexHonorus cbopkn peannsyetcs B Hanbonee nonHom smae. OcobeHHOCTH
HoBoOV 6a30BoW Bepcum NC MOryT Bbi3blBaTb HEOOXOANMOCTb KOPPEKTUPOBKM
HekoTopbix MUK. BT M3MeHeHNs OLEHUBAIOTCSH MO CTEMEHU BAUSHUSA Ha
BCe paHee co3paHHble Bepcuun MC, B KOTOPbIX MPUMEHSIOTCS
oTkoppekTupoaHHblie MUK 1, ecnn Heobxoaumo, NepPeHOCATCH B HEKOTOPbIE
M3 HUX.

OcHoBOI TexHONOrMnM COOPOYHOrO0 MPOrpPaMMUPOBAHUS U MEPEHOca
Ha uWHble nnatdopMbl ABNAETCH pas3BuBalollasics 6asa AaHHbIX
npoektupoBarHuns TC 1 ncnonb3yembix NPOrpaMMHbIX U MHPOPMaALVOHHbIX
KOMMOHEHTOB, anpoOMpPOBaAHHbLIX U MNPUrOAHbLIX O MHOrOKpPaTHOro
npumeHeHus. basa gaHHbIX NPOEKTUPOBAHUS MO Mepe HeobXxoaMMOCTU
MomnosiHAeTCca HOBbIMM paspaboTaHHbiMU MUK nnm oOGHOBMEHHBbIMU
BEPCUAMN  CTapblX KOMMNOHEHTOB, C pPaCWMWPEHHbIMU  UNKU
MOANDULMPOBAHHBIMU DYHKUMAMW. B oToenbHbiX pasgenax 6asbl AaHHbIX
NPOEKTUPOBAHNSA HaKamnJanBaloTCs U xpaHatcs 6a3osble Bepcun IMC. 31n
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BeEPCUMN 0DOPMAAIOTCA BMECTE C TeCTaMM U pe3yfnbTaTaMn UCMbITAHUW, a
TakXe C MOJIHOM AOKyMeHTauuen, HeobxooumMon Ona NpUMeEHeHUs,
rnepeHoca 1 COMpPOBOXAEHMUS.

Mepapxunyeckasa moaynbHasa cTpykTypa NC obecne4ymBaeT TEXHONOIMIO
NMPOEeKTUPOBaAHUA NO MPUHLMNY CBEPXY-BHU3 C MNO3NUUM y4yeTa
DYHKUMOHANBHOIO HAa3HAYeHN U HaWJy4Lllero peLweHnsa LeneBoin 3aaa4un
Bcenn AIC. 3T10 cnocobCTBYyEeT KOHUENTYaNbHOMY €AMHCTBY anirOpuTMOB U
nporpamMm 1 BO3SMOXHOCTU pauLMOHaNbHOINO pacrnpeneneHms orpaHnN4YeHHbIX
pPECYpPCOB MPOEKTUPOBAHUSA MO Mepe OeKOMMO3nUMUM KOMMOHEHTOB.
MHoroypoBHeBoe, uepapxuyeckoe noctpoeHme NC no3BonsgeT orpaHNynTb
M NIOKann30BaTh Ha KaXX40M 13 YPOBHEN COOTBETCTBYIOLLME EMY KOMMOHEHTHI,
BCNeOCcTBMe 4Yero obneryaetcd aHaam3 M CUHTE3 KOMMOHEHTOB Oonee
BbICOKMX YPOBHEWN N KOMMNEKCA B LEIOM.

2.1.3. TpaHcnauus, oTjlagKa, TeCTUPOBaHWE U OLeHKa Ka4vecTBa
nporpaMmMm M MX COOTBETCTBUA TpebGoBaHusam T3

Ortnagka npencrtaBngdeTr coboM nMpouecc noumcka, nokannsaauum u
yCTpaHeHusa owmnbok B nporpammax. Hannume owmbkm B nporpamme
npoaBngdeTcd pa3HbIMU NMYTAMU.

nporpamMmMa He 3aBepluaeTcs (3aumknmpaeTcsa unm ee obpaboTka
rnpepbIBaeTCs 40 Bblayu pesynbraTa);

nporpamMma 3aBepLuaeTcs, HO pe3yNbTaT BblAaeTCa HEBEPHbIN;

BblOaeTcs HeBEpPHbIi pe3ynbTaT CrycTs HEKOTOPOe BpeMs nocie Havyana
paboTbl NPOrpamMmbl.

B A4Byx nmepBbiXx cnydyaax, korga owunbka BHO Cylw,ecTByeT,
npoaomkaeTca otnagka. B Tpetbem cnydae owmbku Hanbonee HenpuUaTHbIE
1 MOTYT NPMBECTU K CEPbE3HBLIM MOCNEACTBUAM, Tak Kak 0OHapyXmnBaroT cebds
TOorga, korga nporpamMma yxe caaHa B akcnnyatauuio. Owmnbkn Takoro poaa
BO3HMKAOT B O0NbLINX nporpaMHbiX cnctemMax m MMerT MeCTO B TeX
JIOTNYECKMX BETBSAX NMPOrpaMMbl, KOTOpble He Oblfi MPOBEPEHbI B NMpoLecce
oTNagkm N penko akTUBU3NPYKOTCA Npun peann3aunn nporpamMmsbl.

CnepnoBaTenbHO, OTnajka sBASETCS BaXHbIM aTarnoM B npouecce
paspaboTky NPOrpamMmsl, BIVSIIOLLMM Ha YCMELLHYIO peanm3auyio NporpamMmel.
Mpuryem oTnaaka naoxo CNPoeKTUPOBAHHOW NPOrpaMMbl MOXET 3aHATbL bonee
70% BpemMeHu paspaboTku. Mcnonb3oBaHMe CTPYKTYPHbIX METOO0B
pa3paboTku NporpamMm, BKAOYAOLWMX NPaBUIbHYIO OpraHnU3aumio OTNaaKu,
3HA4YNTESNIbHO YCKOPSeT MNPOLLECC OTNaakm 1 obneryaeTt HaxoxaeHne owmnbok.

YCNOBHO OLUNOKN MOXHO pa3aennTb Ha CUHTaKCUYecKne 1 nornyeckume.

CuHTakcu4eckme oWnOKM COCTOAT B HapyLleHnn popMarbHbIX MpaBui
HarnmcaHmg nporpamMmmbl 1 NOFABAAIOTCA B pe3yJibTaTe HeOCTaTO4YHOro 3HaHuU4g
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Nnosb30BaTeNieM s3blka NMPOrpaMMMPOBaHNS, @ TaKKe HEBHUMATENbHOCTU NPU
TEXHUYECKONW MOAroTOBKE MnporpamMmbl K obpaboTtke B OBM. K
CUHTAKCUYeCKknM owmnbkam MOXHO OTHECTU HEeMNpaBUIIbHYIO 3anuchb
KJTIOYEBOrO CNIOBA, OTCYTCTBME OMUCaHUS MaccuBa, MPOMYCK CKOOKW B
apndMETUYECKOM BbIpaXXeHUN MO0 MHCTPYKUMK, 3adatolen ¢popmar, 1 T.4.

Jlornyeckme owmnbkn noapasfensaTca Ha owmnbkn anroputMa wu
CeMaHTUYecKme oLmnbKM.

Ownbkn asropuTMa BO3HUKAIOT MPU HECOOTBETCTBUU anroputmMma
MOCTaBNEHHON 3agadve. ITO, Npexae BCero, owmbkn cneymdukaumm,
HeBepHasa 3anncb pacyeTHOM GpOopMynbl, HenpaBuibHas obpaboTka
NMOMCKOBOro 3arnpoca u T.4.

Ownbkn cemaHTM4eckme (CMbICNTOBbIE) SABAAIOTCA CNEACTBUEM
HEenpPaBWIbHONO MOHUMAHUS MPOrPaMMUCTOM CMbIC/IA UHCTPYKUMIA A3blka
NPOrpamMmMrpoOBaHNSA NNV HEQOCTATOYHOIO 3HAHUS OMNEPaLMOHHON CUCTEMBbI.
Hanpumep, HenpaBunbHoe obpalleHne K ycTpoMcTBaM BBOAA-BbIBOAA,
HernpaBubHOE OOpalleHne K npoueaype.

OTnagka cocTouUT N3 TPEeX B3aMMOCBSA3aHHbIX OENCTBUI:

1) KOHTPOJb MPaBUILHOCTN NPOrPaMMbl;

2) nokanusaums owmnbok, 0OHapPYXXeHHbIX B NMPOLLECCE KOHTPOJIS;

3) ucnpaneHne oLwmnoboK.

[MepeyncneHHble OenCcTBUS MOIyT MHOMOKPaTHO MOBTOPSTHLCS.

B ycnoBusiXx COBpPEMEHHbIX TEXHONOrui nporpaMmmMmupoBaHuUS
3HauYMTEeNbHAs 4YaCcTb PECYPCOB, UCMONb3YEMbIX MPU OTNAAKe CIOXHbIX
nporpamm, pacxoayetcsa Ha aTtane c6opku MNC 13 NOBTOPHO UCMOJSIb3YEMbIX
M 3aKynaemMblX KOMMOHEHTOB.

TexHonorusa c6opkm MNMC Ha 6a3e MUK gomkHa obecneyrBaTb KOHTPOJb
ynpaBngioWwmx U MHGOPMALMOHHbLIX CBA3EN MeXAy KOMMOHEeHTaMWu.
CTpykTypa MHTEPdENCOB ONpeaenseTcsa npasunaMu CTPYKTYPHOrO MOCT-
poenus MUK. Mpn cbopke MNMC He0OXO0OMMO YCTAaHOBUTb TOXAECTBEHHOCTb
KOHKPETHbIX YNPaBASioLLMX N MHPOPMALMOHHbIX BBaUMOLENCTBUIN B KaXKA0M
nape BbI3bIBAKOLLMX U BbI3bIBAEMbIX MPOrPaMMHbIX MOAYNEN, a Takke UHTep-
GerncoB C BHELWHEN Cpeaoi.

Cobopka 6azoBoii Bepcun MNC 3aBepluaeTcsd KOMMAEKCHOW OTNnaakon v
VCMbITAHUSIMW MPOrpaMM B peasibHOM BHELUHEN cpeae wuiv npu ee nuMmuta-
umun. Ing umutagmm HeobxoaMmMo co3aaBaTb MOOENN BHELLHEN cpebl, Crno-
COOHble reHepupoBaTb AETEPMUHMPOBAHHBLIE N CTOXAaCTMYECKME TECTOBbIE
OaHHble, a aNng cooTBeTcTByOwWero knacca NC Takke TecTbl B peasibHOM
BpeMeHu. MpumeHeHHble npu ucnbitanuax NMNC Moaenn BHELIHel cpenpbl,
MCXOOHblE AaHHblE NPU reHepauum 6a30BOI COBOKYMHOCTU TECTOB, a TakxKe
pPe3ynbTUPYIOLLNE AaHHbIE UCTbITAHUI KaTanorusnpyoTca U HakananeatTCs
B 0ase gaHHbIX BMECTe C noarotoeneHHown Bepcuen MNC. UameHeHnam B
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npoLecce conpoBoxaeHnsa 6a3oBbix Bepcuii MNMC aomkHbl COOTBETCTBOBATL
M3MEHEHUSI TECTOB U PE3YNbLTATOB MCMbITAHUINA.

TecT - 3TO COBOKYMHOCTb CneuyanibHO Nogo0OpaHHbIX BXOAHbBIX AAHHbIX,
MCMONb3yeMbIX AN KOHTPOJAS NPaBUbHOCTU paboTbl NMporpamMmsbl, a
TECTUPOBAHHWE - UCMNbITAHME NPOrPaMMbl HA MHOXECTBE TECTOBbIX CUTYaLNi
C Uenbio 0OHapYXXeHUs oLnOOK.

M3 BbILIECKA3aHHOr0 ACHO, 4TO MOArOTOBKA TECTMPOBAHUS BKIOYAET
OBa wara:

NPOEKTUPOBaHNE TECTOB;

noAroToBka NPorpamMmbl o TECTUPOBaHUS (BCTaBKa OOMONIHUTENbHbIX
CO00OLWEHNI, cneumanbHbIX ONepaTopoB U T. A.).

MpoekTpoBaHMe TECTOB - BaXKHbIN N COXHbLIA NpPOLECcC. ITO CBA3aHO
C HEBO3MOXHOCTbIO “NOJSIHOr0” TECTUPOBAHMA NPOrpaMmsbl, T.€. UCMbITAHUSA
BCEX PEXMMOB PaboTbl HA BCEX BO3MOXHbIX Habopax OaHHbIXx. CTparterus
MPOEKTUPOBAHUS - YMEHBLUUTL 3TY HEMOJIHOTY U C MOMOLLbIO OFPAHNYEHHOIO
Habopa TecToB 06ecneynTb OCTATOYHO BbICOKYIO CTEeNeHb 6€30Wnb0o4YHOCTHU
paboTbl NPOrpamMmbl.

CopepxaHune TecTa onpenensetca cneundukaumen sagadm n norukon
ee peweHus. MNMoaTomMy pasdpaboTka TECTOB OO/MKHA NMPenecTBOBaTbL sTany
KOOupoBaHMa anroputmMa W OCYLWECTBAATbLCA napannenbHo C
NMPOEKTUPOBAHNEM anropuTMa.

MHaye roeops, paspaboTka TECTOB ABASETCA NPenyCMOTPEHHbIM
3apaHee 1 3anjaHMpoBaHHbIM 3TanoM. K MOMEHTY 3aBepLueHUsa NpoekTa
HabOPbI TECTOBbLIX AAHHbIX TAKXKE OOKHbI ObITb CIPOEKTUPOBaHbLI. TN HABOPbI
ABNSAIOTCA OAHOBPEMEHHO 0053aTeflbHbIM 3/IEMEHTOM OOKYMEHTauum
MPOrpaMmMHOro nMpoayKra.

Cnepysa obwum Kputepuam kKkadecTBa, Heobxognmmo cobnioaatb
cneaylouwme npuHUMnbl pa3paboTky nakeTa aTTecTauMOHHbIX TECTOB O/
npoBepku MNC Ha cooTBeTCcTBME T3:!

Habop aTTecCTauMOHHbLIX TECTOB O0/IKEH MOKPbIBaTb BECb HAbOP
peann3dyemMbix OYHKLMNINA;

nporpamMmbl, BXOASLME B NAKET, AOJKHbI ObiTb HE3ABUCUMbIMU B TOM
CMbIC/ie, YTO pe3ynbTaThbl 3anycka 000 M3 HUX He OOJKHbl BAUATb Ha
YCNOBUS UMK pe3ynbTaThl 3anycka 00 Apyro TECTOBOW NPOrpaMmmbl;

Kaxaasi TeCToBas nporpamMmmMa Heobxoamma ojig NPoBEPKM COOTBETCTBUS
Mexay peannsauven HEKOTOPOW S3bIKOBOM KOHCTPYKLUMKM U ONUCAHMEM B
cneundunkaunmn; Kaxgom OTAeNbHOM crneundukaunm OONXKEH
COOTBETCTBOBATb POBHO OAMH TECT.

TecTbl U TECTUPOBAHME UCMONb3YIOTCS AS1 YCTAHOBIEHNSI COOTBETCTBUS
CO3[0aHHbIX 0OBLEKTOB TEXHMYECKMM TPeboBaHUAM MM 3a4aHUGM Ha HUX, a
Takxe Ong onpepeneHnsa OOCTUTHYTbIX nokaslaTenen kadyecTBa. B
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TEXHUYECKOW AMArHOCTUKE TECTOM Ha3biBAETCHA MOCNenoBaTeslbHOCTb
HabOpOB CUrHaNOB, KOTOPbLIE MOJAIOTCS Ha BXOA 0ObekTa TECTUPOBAHUSA U
COOTBETCTBYIOLME UM HAOOPbI STANIOHHbIX MPAaBUJIbHbIX CUFHANOB, KOTOPbLIE
OOJKHbI ObITb MONy4eHbl Ha BbixoAe. [ns kaxaoro TectoBoro Habopa
yKa3bIBATCS KOOPAMHATBI (TOYKM) BBOAA UCXOOHbIX OAHHbIX M KOOPOVHATbI
(ToukM) KOHTPONS pe3ynbTaToB. Kpome Toro, o obecnevyeHms KOPPEKTHOCTU
TECTMPOBAHNSA HEOOXOAMMO 3adaBaTb JOrMYyCKM HA OTK/IOHEHME peasbHbIX
PE3YNbTUPYIOLNX OAHHbIX OT 3TaJIOHHbIX, B Npenenax KOTopbix cneayet
cunTaTh, YTO MOJSTYYEHHbIE PE3YSIbTaTbl COOTBETCTBYIOT 3Ta/IOHHLIM. CTeneHb
OTKJIOHEHUS MOJly4aeMbIX Pe3ynbTaTOB OT 3TaJIOHOB UCMONb3yeTCcs OJis
OLIEHKM KayeCcTBa U3Oenmin 1 COOTBETCTBUS UX TEXHUYECKMM TPeboBaHUAM.

TecTnpoBaHune y paspaboTymka SBNSETCS OPraHM4YeCcKOowr 4acTbio
npoLecca nogroToBkM NporpamMmm Angd nNpMemMo-CAaToOYHbIX UCMAbITAHUA Y
3akas34yumka. OHO pgokasbiBaeT, 4To obecneymBaeTcd Heobxogumas
YBEPEHHOCTb B TOM, Y4TO A0/KHBIM 0O6pa30oM OTTECTUPOBAHHAsA MPorpamMmMmHas
npoaykumMsa COOTBETCTBYeT TpeboBaHuam T3, cTaHOAPTy UM APYyromy
HOPMaTMBHOMY OOKYMeEHTY. McrnbiTaHus, B CBOKO o4epedb, ONpPeaenstoTcs
KaK TexHuyeckasa ornepauusi, 3akioyalowascsa B YCTAHOBAEHUN OOHOMN Un
HECKOJIbKMX XapakTEPUCTUK OAHHOW MpoayKuuu, npouecca Unm ycrnyrn B
COOTBETCTBUM C YCTAHOBNEHHOW MPOLEOYPOW.

OCHOBHOI4 Lenblo TecTupoBaHus A1 0OHapyXeHus: oLnboK ABNseTcs
BbISIBJIEHNE OTK/IOHEHUI pPe3ynibTaToB (OYHKLMOHUPOBAHUS pPeasibHOM Mpor-
paMMbl OT 3a4aHHbIX 3TANIOHHbIX 3HAYEeHUN. 3aJad4a COCTOUT B OOHapyxe-
HUN MaKCMMalbHOro 4ymcna ownbok, B KayecTBe KOTOPbIX MPUHMMAETCSH
nob0oe OTKIIOHEHME PEe3YNIbTAaTOB OT 3TaSIOHOB. YCMELHbIM ABMSIETCA Tec-
TUPOBaHWE, KOTOPOE NMPUBOAMUT K OOHAPY>XXEHMIO CyLLLECTBOBaHUS owmnbok. C
3TUX MO3ULNIA TECTbI, HE CMNOCOOCTBYIOLLME MPU NUCMbITAHUAX 0OHAPYXEHUIO
ownboK N TONBbKO MOATBEPXAAMOLWIME KOPPEKTHOCTb DYHKLIMOHUPOBAHMUS
nporpamm, gBAgTCA HEIDPEKTUBHBIMN.

Llenb TecTupoBaHus Ansi AMarHOCTUKM M JIOKanm3aLmm oLm6oK - TOHHO
YCTAQHOBUTb MEPBUYHOE MECTO UCKAXEHUA NMPOrpamMmm WAM OaHHbIX,
SABMSAOWEroCs NPUYMHOWM OTKJIOHEHUS PEe3yNbTaTOB OT 3TAJIOHHbLIX MPU
TECTUPOBAHUM AN 0OHapYXeHUs OWNBOK. DPEKTUBHBIMU ABNFIOTCS Tec-
Thl, CMOCOOCTBYIOLME ObICTPOM M TOYHOWM JIOKANN3auun NepPBUYHbIX OLUN-
6ok. Ha aToi ctagmu 3aTpathbl onpaBAaHbl U TECTUPOBAHNE MOXHO CHMTATb
YCMNELWHbIM, €CNN OHO MPUBENO K OMNPEAENeHN0 SN1EMEHTOB MPOrpamMmel,
noasiexxalmx KOppPeKTUPOBKE.

TecTUpOBaHME CIIOXHbIX NPOrpaMmMm MMEET CBOM OCOBEHHOCTU, KOTO-
pble OTAMYaloT 3TOT MPOLLECC OT TPAAULMOHHOrO, MPUMEHAEMOro O
NPOBEPKM annapatypbl U APYrux TEXHUYECKUX mn3pgenmin. C aToi no3muum
OCHOBHbIMW OCOBEHHOCTAMM MpoLLecca TECTUPOBAHUS NPOrpaMM SBAAOTCA:
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OTCYTCTBME MONIHOCTbIO ONpPeaeeHHOro A4OCTOBEPHOro 3aTanoHa
(nporpammbl), KOTOPOMY AOJIKHbI aOCONOTHO TOYHO COOTBETCTBOBATb BCE
pe3ynbTatbl TECTUPOBAHUSA NPOBEPSEMON MPOrpaMmbl;

BbICOKAs C/IOXKHOCTb MporpaMm u npuHumMnmanbHass HEBO3MOXHOCTb
MOCTPOEHUS TECTOBbIX HABOPOB, AOCTATOYHbLIX OJIS UX UCHEPMbIBAKOLWEN
NPOBEPKMU;

OTHOCUTEJIbHO HEBbLICOKAsi CTEMEHb (popManmsaLmmn KpUTeprUeB Ka4ecTea
TECTUPOBAHUS N JOCTUraeMoro npu 3ToM KayecTBa OObEKTOB UCMbITAHWUIA;

HanmM4yme B NporpamMmmax BblHUCUTENbHbBIX N 1OMMYECKUX KOMMOHEHTOB,
a TaKke KOMMOHEHTOB, XapakKTePU3YIOLLNXCS CTOXaCTUYECKUM U ANHAMUYEC-
KWM NOBEOEHNEM.

CospaHbl 1 NPUMEHSIOTCS ABE rpynnbl METOA0B TECTUPOBAHUSA:

CTaTU4YeCKME - UCMONb3YIOLLME TOIbKO UCXOOHbIE TEKCTbl MPOrpamMm,
NMPENMYLLECTBEHHO Ha SA3blkax BbICOKOrO YPOBHSA 6€3 MCMOSIHEHUS TOW Xe
nporpamMmbl B MalMHHOM Koae Ha OBM;

OMHaMUyeckme - npu KOTOpPbIX TECTMPYEMada nporpaMmmMa UCMOSIHAETCH
Ha OBM B COOTBETCTBYIOLLEM MALUMHHOM KOAE, a TEKCTbl B CUMBOJIbHOM
npeacTaBieHUN Ha 93blke MpPpOorpaMMmMpoBaHUS MCNONL3YIOTCH Kak
BCMOMOraTesibHbIE.

KOHe4YyHOW uenbio TecTUpoBaHUS BCerga sBAseTcs nonyvyeHue
KOPPEKTHOM N HaOEeXHOM nporpamMmmbl, GYHKUMOHUPYIOWEN B MalUUHHOM
kooe Ha OBM. TecTtmpoBaHMe nporpaMmmbl B CUMBOJIbHOM MPeaCcTaBIeHUN
CcnNocoOCTBYET MOBBLILEHUNIO KOPPEKTHOCTM MpPOrpaMmmbl B OOBbLEKTHOM
npencrtaBneHun n HaobopoT. lNpouecc TeCTUMPOBaAHUSA B CMMBOJIbHOM
npeacTaBiEHNM BO MHOMMX Cily4asiX 9KOHOMUYHEE, YEM B MalUMHHOM KoZAe.

Mopsenem HekoTopble NTOrn. OCHOBHO LENblo TECTUPOBAHNSA SBSIETCS
oBHapyXeHue, nokanmaaums n yctpaHeHme ownbok B nporpammax. B obuwem
cnyyae nof owmbKoM noapalymMeBaeTCsd HEMPaBWIbHOCTb, aHOMaNnsa WUnu
HeyMbllWIEHHOE ucKaxeHue obbekTa wmnm npouecca. lMpm sTom
npeanonaraeTcs, YTo M3BECTHO NPaBUJIbHOE, 3TAIOHHOE COCTOSIHME 0ObEKTA,
MO OTHOLUEHMIO K KOTOPOMY OMNpPefeneHo Hanmyme OTKIOHEHUS-OLLNOKN.
McxopHbiM aTanoHom gng nioboro MNC aBnsioTcs TEXHUYECKOE 3aJaHne nunuv
crneundunkaumsa TpedoBaHUn 3akasymka (NOTEHUMANbLHOIO MOSb30BaTENS),
npeabsBrsieMble K co3gaBaeMbliM nporpamMmmam. MoaobHble OOKYMEHTbI
yCTaHaBAMBAIOT COCTaB, COAEPXaHUE N 3HAYEeHUS Pe3ynbTaToB, KOTOPbLIE
DOJKEH nonyyaTb NONb30BaTENb NP ONpeaeneHHbIX YCI0BUAX U MCXOOHbIX
OaHHbIX. JTloboe OTKIIOHEHNE Pe3ynbTaTOB PYHKUMOHNPOBAHUS MPOrpamMmbl
OT NPeabABNFEMbIX K HE TpeBOoBaHUN U CHOPMUPOBAHHbBIX MO HAM 3TAJIOHOB,
cnegyeT KBanuduULUMpOBaTb Kak oLwmnbKy B nporpaMme.

Ha atanax TpaHcnsumu, oTnagkyu v TECTUPOBaHUS NPOUCXOOMT OLEHKa
KayecTBa pa3pabOoTaHHbIX MPOrpamMm 1 MPOrpaMMHbIX KOMMIEKCoB. KayecTBo
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noboro nspenusa npeacTtaBnseTcsd HAabOPOM NokasaTesnein, OTpaxarLmX ero
CBOMNCTBA M OMNpeaendaiouwmx BO3MOXHOCTb U 3OPEKTUBHOCTb €ro
NMPUMEHEHUSA MO NPAMOMY Ha3HA4YeHUo. Yem croxHee uslpenve, Tem
GosblUee YMCNO XapakTePUCTMK OMUCHLIBAIOT €ro CBOWCTBA U TemM Oonblue
HeobxoaMMOo nokasaTenen ons afekBaTHOro OTPaXEHUS ero KayecTBa.

Ha npakTuke BaXHO OUEHMBATb KA4YeCTBO MPOrpamMM He TOJIbKO B
3aBepLLUEHHOM BMAgE, HO U B NpoLecce nx paspaboTku. KayecTtBo 0ObEKTOB
[OCTUraeTcs, Npexzae BCero, 3a CYeT BbICOKOrO KayecTBa TEXHONOMMYECKUX
NMPOLECCOB MPU UX CO3AaHUN N yNpaBleHUs 3TUMMK MpoueccamMu.

O6uwyto npobnemy obecneyeHns BbICOKOro kadecTtBa CNOXHbIx MC
MOXHO pa3fennTb Ha ABE KPYMHble rpynnbl 3a4a4:

Co3JaHne MeToA0B, TEXHOMOINIA U CPenCTB aBToOMaTU3aLUmMmn paspaboTkn
M KOHTPOJIS Ka4yecTBa NpoLecca MpoekTUPOBaHUS NPOrpamm;

CO3[aHne MeTOAO0B, METOAMK U CPenCcTB U3MEPEHUs 3HAYEHMUI Mo-
KazaTenemn kayecTra nporpamMm, paspaboTka KOTOPbIX MOIHOCTbLIO 3aBEPLLEHA.

BTopas rpynna 3apady npu3BaHa 00eCcneynTtb M3MEPEHUE U PErncT-
paumio 4OCTUIHYTLIX NMokKasaTenern kayecTBa NporpamMm nocie 3aBepLueHns
npougecca nx paspaboTku. VIx pewleHne No3BOSSET TONbKO KOHCTAaTMPOBaTh
VMEIOLLMECH XapaKTEPUCTUKM N HE BAUSET HEMOCPEACTBEHHO Ha MX
M3MEHeHUs. [Ing 3TOro npUMeHsTCa NpobeMHO-0PUEHTUPOBAHHbBIE Me-
TOOVKN TECTUPOBAHUS, MpeaHa3Ha4YeHHble /19 YCTaHOBEHUS COOTBETCTBUS
XapakTepPUCTUK FOTOBbIX K 3KCnayaTauum nNporpamMm TEXHUYECKON
OOKyMeHTauuun. Takme MeToamku O0ObIYHO MCMONbL3YTCA rpynnamm
CNeunanmcToB, He 3aBUCUMbIX OT pa3pabOoTyMKOB, U rapaHTUPYIOT
onpepneneHne peanbHOro kadecrtBa kaxporo MNC. Ecnm namepeHHble
rnokasaTenn He COOTBETCTBYIOT TPeOOBAHUAM TEXHUYECKOM A0KYMEHTaLMN
WM nonb3oBatens, TO NS UX U3MEHEeHUs HeobXxoaumOo pellaTb NepBYO
rpynny 3agas.

Habop nokasatenein kadectBa NC 3aBUCUT OT PYHKLUMOHANBLHOIO
HasHa4vyeHus u cBoMcTB Kaxxaoro MNC. JocTmkeHne HeoBXOOANMbIX 3HAYEHU
nokasaTtefier Ha NPOMEXYTOYHbIX 3Tanax MMEeEeT reHepasbHylo Lenb - obec-
nevyeHne B KOHEYHOM MPOAYKTE BCE HOMEHKIAaTypbl Noka3aTener KayecTBa,
3aJaHHbIX B TexHU4YeckoMm 3apgaHun. Kaxablh KPUTEpUNn MOXET
MCMNONb30BaTbCA, €CNU OnpeneneHa ero MeTpmka M MOXeT ObiTb ykasaH
crnocob ee M3MepeHuUs U COMOCTaBNEHNs C Tpebylwmmes 3HadYeHnem. B
COOTBETCTBUM C MPUHLMNUANbHBIMU 0COBeHHOCTaMM 1C BbIGMpPAOTCS HO-
MeHK/IaTypa 1 3Ha4YeHUs MnokasaTefiert KayecTBa, KOTOpble OTpaxalTcs B
TEXHUYECKOM 3a0aHun, B TEXHUYECKMX YCNOBUAX U B cneymdukaymnm
TpebOBaHUIN HA KOHEYHbI MPOAYKT.

OG6bIYHO cpeaun mokasaTenelr KavyecTBa BbIAENSETCH ABE KPYMHble
rpynnbl 1 COOTBETCTBYIOLLME UM HABOPbI KPUTEPUEB:
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1) dYHKUMOHaNbHbIE KPUTEPUM OTpaxatrT crneunduky obnacten
MPUMEHEHUSI N CTEMEHb COOTBETCTBUS NMPOrpaMm MX OCHOBHOMY LIEIEBOMY
Ha3Ha4YeHUIo;

2) KOHCTPYKTUBHbIE KPUTEPUN WHBAPUAHTHbI K LLEIEBOMY HA3HAYeHUI0
nporpaMMm u oTpaxarwT 3DPeKTUBHOCTb UCMONL30BAHUSA NMporpaMmmMamMm
PECYPCOB BbIYNCINTENBHBIX CPEACTB, a TaKKe HaOEeXHOCTb U Opyrme obime
XapakTepucTukn GyHkumMoHnpoBanus MC.

Bonee noapo6HO BONpockl 06ecnevyeHns 1 OLEHKN KayecTBa NporpamMm
n AVC B uenom 6yayT pacCMOTPEHbI B MEPBOI rnaBe IOHUTLI 4.

2.1.4. [JoKymMeHTUpOBaHMEe MNpPUKJIaAHbIX MporpamMmm

Janee nepeyncneHbl OCHOBHblE AOKYMEHTbl, KOTOPbIE COracHoO
FOCTam “EpuHasa cuctema nporpamMMHON OOKYMEHTauum” OO0JIKHbI
COMpoBOXAaTh Npouecc pas3paboTku NPOrpamMMHbIX CPencTB:

nporpaMmmMmHas AOKYMeHTauua - OOKyMeHTauus, coaepxallias
cBefeHus, HeobxoauMmble Ans pa3paboTku, U3rOTOBNEHNS, CONPOBOXOEHMS
M aKcnyaTauum nporpamm;

pa3paboTka MCXOAHbIX TEKCTOB MporpamMm - 3anvMcb Nporpammbl
Ha WCXOOHOM 43blke MporpaMMmupoBaHMs C HeobXxoAUMbIMU
KOMMEHTapuUaIMu;

onucaHue nporpamMmbl - CBEOEHUSA O JIOTMYECKON CTPYKType U
DYHKUMOHNPOBAHMN MPOrpaMmbl;

NosiCHUTEesIbHaA 3anucka K nporpamMme - cxema anaroputma, obuiee
onucaHue anroputmMa n QGYHKUMOHUPOBAHUSA NporpamMmbl, 060CHOBaHME
MPUHATBIX TEXHUYECKNX PELLEHWNIA;

onucaHue MNMpPUMEHEeHUsa MNporpamMmbl - CBEAEHUS O Ha3HAYEHUU
nporpamMmbl, 061acT 1 MeTogax NPUMEHEHUS, KlacCe peLlaeMbIxX 3a4a4d m
OrPaHNYEHNSX U O NPOrPaMMHO-TEXHNYECKON naaTdopme;

PYKOBOACTBO MporpaMMucTa - CBeAeHud, Heobxoaumble 04
YCTaHOBKW, HACTPOMKU 1 3KCryaTtaumn nporpamMmbl;

PYKOBOACTBO omnepaTtopa - NnporpamMmMHbii JOKYMEHT, COAepXaluuni
cBepeHuna ana obecnedyeHusa npouenypbl obuleHUa onepaTopa C
MCMNOSHUTENBbHOM CUCTEMON B MPOLLECCE BbINOSIHEHUSA NPOrpamMmsl.

2.2. Pa3paboTka 6a3 gaHHbIX
2.2.1. CTpyKTypbl 6a3 AaHHbIX

OCHOBHblE noen COBPEMEHHbLIX MHOOPMALNOHHBIX TEXHONOTrNMA
6a3VIpyt0TC‘FI Ha KOHUEMUMUM, COrNacHO KOTOPOW AaHHbIE OOJIKHbI ObITb
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opraHu3oBaHbl B 6a3bl AaHHbIX (B) ¢ uenbio agekBaTHOro OTobOpaxeHus
M3MEHSIOLLLErOCs peasibHOro Mmpa 1 yaoBNeTBOPEHUS MHOOPMALMOHHBIX
notpebHocTel nonb3oBaTenen. OTn 6a3bl JaHHbIX CO3[alOTCA U
OYHKLMOHUPYIOT No4 ynpaBieHWEM CheumanbHbIX MPOrpaMMHbIX
KOMMIEKCOB, Ha3blBaeMbIX CUCTEMaMU ynpaeneHus 6asamm gaHHbix (CYB/,).

YBenunyeHve obbemMa M CTPYKTYPHOW CNOXHOCTU XPaHUMbIX AaHHBbIX,
paclwmpeHne kpyra nonb3oBatenen MHGOPMALUUOHHbBIX CUCTEM MNPUBENN K
LLUMPOKOMY pacrnpoCcTpaHeHnio Hanbonee yaoOHbIX U CPaBHUTENbHO MPOCTbIX
0N NOHMMAHUS PENSUMOHHBIX (TabnunyHblix) CYB/.

B paHHOM Kypce OyayT pacCMOTPEHbI TONTbKO CTPYKTYPbl PENSLMOHHBIX
6a3 AaHHbIX U CUCTEMbI YNPaBieHUs PENFuUMOHHbIMM 6a3aMun OaHHbIX, YTO
CBA3AHO C UX HaubOoNblWMM pacnpocTpaHEeHUEM B COBPEMEHHbIX
kopnopaTneHbIX AUC.

OTOT nopxon, ABnseTcs Hanbonee pacnpoCTPaHEHHbIM B HacTosLEe
BpPEMS, XOTS Hapsay C o0Wwenpu3HaHHbIMU AO0CTOMHCTBaMM obnagaet m
psoom HepocTtaTkoB. K ymcny Hambonblwunx AOCTOUMHCTB PENSLUUOHHOIo
noaxona MOXHO OTHECTW:

Hannyne Hebonbworo Habopa abcTpakuUii, KOTOPbie MO3BONSAIOT
CPaBHUTENIbHO MPOCTO MOAENMPOBAaTbL OOJbLUYI0 YaCTb PACNPOCTPAHEHHbIX
npegMeTHbIX 0bnacTen U AOoMNycKaloT TOYHble GpopMasibHble ONpeaeneHus,
ocTaBasiCb MHTYUTUBHO MOHATHLIMMU;

HanM4ne NPocToro U B TO Xe BPEMS MOLLHOMO MaTtemMaTtu4eckoro
annaparta, OnuMparoLLerocs rnaBHbIM 00pa3oM Ha TEOPUID MHOXECTB U
MaTeMaTUYeCckylo JIoruky n obecneymBaloero TeopetTnyeckmnin 6asmc
PENSAUMOHHOro nogxoaa K opraHusaunn 6as OaHHbIX;

BO3MOXHOCTb MaHUMYJNPOBAHUSA OaHHbIMU 6e3 HeoOX0AUMOCTU
3HAHNA KOHKPETHOM (pu3nyeckor opraHmsaumm 6a3 OaHHbIX BO BHELLUHEN
namsaTu.

PenqaunoHHbIE CUCTEMBI Oaneko He cpady Mosayymam LLUpoKoe
pacnpocTpaHeHne. B To BpemMs Kak OCHOBHblE TEOpeTUYeckme peadynbtatbl
B 3TOM 06nacTu 6blam nony4deHsl ewle B 70-x, 1 TOrAaa xe NosiBUINCH NepBble
NpoTOTUMbI pensaunoHHbix CYB/, nonroe BpemMs cHMTanoCb HEBO3MOXHbIM
nobutbes apPeKkTUBHON peanm3auum Takux cucteMm. OgHaKO OTMeYeHHbIe
BbllLIe NPeEMMYLLLEeCTBa WU MOCTENEHHOE HAKOMAEHNE METOLOB U anropuTMOoB
opraHm3aumm pensaunoHHbIX 6a3 AaHHbIX 1 YyNpaBAeHUS MU NMPUBENN K TOMY,
4yTO yXe B cepeaunHe 80-x roooB PensuUNOHHbIE CUCTEMbl MPaKTUYECKU
BbITECHWUIN C MUPOBOIO pbiHKa Apyrue tunobl CYB/.

OCHOBHbIMM HepgocTaTkamMu pensumMoHHbix CYB/[, aenaioTcs:

HenocTaTovyHas 9pPEeKTUBHOCTb;

onpeaeneHHas OrpaHMYeHHOCTb (MpsMoe cnegcTBue NPOCTOThI),
npucywas sTUMM CUCTEMaAM MpPU UCMNOb30BAaHUN B Takux obGnacTax
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MPUMEHEHUS, Kak, HanpuMep, CUCTEMbl aBTOMaTU3aumMn NPoeKTUPOBaHUS,
B KOTOPbIX TPEDYIOTCA NPEeaesibHO CIIOXHbIE CTPYKTYPbI AAHHbIX;

HEBO3MOXHOCTb aeKBaTHON0 OTPaXeHUss CEMaHTUKM NpPeaMeTHOMN
obnacTtu, T.e. BO3MOXHOCTU NpeacTaBneHns 3HaHn O CEMaHTUYECKOM cne-
umndurKe NpegMeTHOM 061acT B PENSLMNOHHBIX CUCTEMAX O4EHb OrPaHUYEHBI.

HayHeM C pacCMOTPEHUSA Ha CPaBHUTENbLHO HE(MOPMANIbHOM YPOBHE
OCHOBHbIX TMOHATUIM PEenauMoOHHbIX 6a3 OJaHHbIX, a TaKXe PENAUMOHHOMN
MOAenn AaHHbix. Heobxoammo obGpaTuTb BHMMaHME Ha MNPOCTOTY U
BO3MOXHOCTU MHTYUTMBHOM MHTepnpeTauum 3Tux noHATUN. OCHOBHbIMU
6a30BbIMW MOHATUAMMU PENSILMOHHBIX 6a3 JAaHHbIX ABASIOTCA:

TUM OAHHbIX;

LOOMEH;

aTpuobyT;

KOPTEX;

MEPBUYHbIN KIOY;

OTHOLLEHME.

PaccMOoTpuM CMbICA 3TUX MOHATUIA Ha MPUMEpPE OTHOLEHUS
COTPYOHUKWN, copepxallero HEKOTOPYD MHGOPMaLUID O COTPYAHUKAx
HEKOTOPOW opraHusaumu (puc. 4.)

lMoHATWEe TN JaHHbIX B PENFALMNOHHON MOLENUN AAHHbLIX NMOSHOCTbLIO
COOTBETCTBYET MOHATUIO TUMa OaHHbIX B A3blkax NporpamMmmMmupoBaHud. B
COBpPEMEHHbIX PensumMoHHbiX BJ], oonyckaeTcs XpaHeHue crnenyoumx TUnoB
DaHHbIX:

CUMBOJIbHbIX;

YMCNOBbIX;

OUTOBLIX CTPOK;

cneunann3npoBaHHbIX YMCNOBbLIX AAaHHbIX (Hanpumep, “OeHbrn’);

crneumanbHbIX AaHHbIX (OaTa, BPEMS, BPEMEHHOW UHTEpBan).

Kpome Toro, B HekoTopbix CYB/, BO3MOXHOCTU PENSILMOHHBIX CUCTEM
pacLmpsaoTCcs BBEAEHNEM abCTPaKTHbIX TUMOB AaHHbIX.

MoHaTne pomeHa 6onee crneunduyHo onsa 6a3 OaHHbIX, XOTA U UMEeEeT
HEKOTOpPbIE aHanormMmM C¢ NOATMNAaMU B HEKOTOPLIX A3blkax NporpamMmmm-
poBaHua. B camom obuwem Buaoe AOMeH onpepensetcsd 3agaHuem
HEKOToporo 6a3oBOro TMNa AaHHbIX, K KOTOPOMY OTHOCSITCA 3/IEMEHTbI [0-
MeHa, WU MPOWU3BOJIbBHONO IOFMYEeCKOro BbiPaXeHUs, NPUMEHAEMOro K
3NIEMEHTY TUNa AaHHbIX. ECnu BblYMcneHne 3Toro I0rM4eckoro BblpaxeHus
DaeT pe3ynbraTt “ncTrnHa”, To 3IEMEHT AAHHbIX ABNFETCS 9/IEMEHTOM JOMEHA.
Hanbonee npaBuibHON TPAKTOBKOM MOHATUS AOMEHA ABNSETCS NOHVMMaHWE
OOMeEHa Kak AONyCTUMOro nNoTeHUManbHOrO0 MHOXECTBA 3HA4YeHUN OAaHHOro
Tnna.
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THIIbI TAHHBIX

- — —

LeJIbIC YHCIa CTPOKH CMMBOJIOI JACHBI'U

HbI

] A

HOMepa HMeHa pa3Mepsl BhIILIAT HOMEpPa OTJEJIOF
MPOTYCKOB
PUBY ThI
TTEPBAYHBI
KJIIO
E COTP_HOMEP | COTP MMA | COTP 3APIT | COTP_OT/I HOMEP
= 2934 Vianor | 112,000 310 —I =
% 2935 [etpor 144,500 310 —~E
© 2936 Cuiopop 92.000 313 ’;E
= 2937 DenopoB 110.000 310
:é; 2938 MBaHnoga 112,000 315
%

Puc. 4. Uepapxusi IOHATH B OTHOIIEHUE COTPVIHHUKA

Hanpumep, gomeH “Mmena” B npumepe onpepeneH Ha 6a3oBoM Tune
CTPOK CMMBOJIOB, HO B YMCJ/I0 EM0 3HAYEHWNIN MOTYT BXOOUTb TOJIbKO TE€ CTPOKMU,
KOTOpble MOryT n3obpaxaTb UM (B 4AaCTHOCTU, TakKMe CTPOKU He MOryT
Ha4YMHaTBCA C MArkoro 3Haka). CnenyeT OTMETUTb TakXke CEMaHTUYECKYIO
Harpy3ky MoHATUS JOMEHA - JAaHHbIE CHUTAIOTCS CPaBHUMbIMU TOJIbKO B TOM
cnyyae, KOrga OHW OTHOCATCS K O4HOMY OOMeHy. B npumepe 3HauyeHus
nomeHoB “Homepa nponyckoB” n “Homepa oTAeNoB” OTHOCATCS K TUMNY LENbIX
YNCEN, HO HE SBNSAIOTCA CPaBHMMbIMU. 3aMeTUM, YTO B OONbLIMHCTBE
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penaunoHHbix CYB/L, noHaTMe ooMeHa He ucrnosb3yeTtcs, xoTa B Oracle V.7
OHO noanepXxmBaeTcs.

Cxema OTHOLLIEHUS - 3TO UMEHOBaHHOE MHOXECTBO nap ums atpubyra,
uMs JOMeHa (Wnn Tuna, ecnim NoHATUE AOMEHa He NoanepXuBaeTtcs).
CteneHb, nnn “apHOCTb” CXEMbl OTHOLLEHWUS - MOLLIHOCTb 3TOF0 MHOXECTBA.
CteneHb oTHoweHna COTPYOHUNKW paBHa YeTblipeM, TO eCTb OHO ABNSETCH
yeTblpexapHbiM. Ecnn Bce atpubyTbl OAHONO OTHOLUEHUS OMNPEeAeNieHbl Ha
pasHbIX JOMEHaX, MOXHO MCMNOJIb30BaTh A/ MIMEHOBaHUS aTpMOyTOB MMeHa
COOTBETCTBYIOLLMX OMEHOB (He 3abbIBasi, KOHEYHO, O TOM, YTO 3TO ABNSETCH
BCEro Nuub yaoOHbIM CMNOCOOOM MMEHOBAHUS M HE YCTpaHseT pasnnyms
MeXay MOHATUSMM AIOMeHa 1 aTpubyTa). Cxema 6a3bl aHHbIX (B CTPYKTYPHOM
CMbIC/E) - 3TO HABOP MMEHOBAHHbIX CXEM OTHOLLEHUINA.

KopTtex, COOTBETCTBYIOUWMNN AAHHOW CXEME OTHOLWEHUd, - 3TO
MHOXECTBO Nap uMs atpubyra, 3Ha4eHne, KOToOpoe COOEPXUT OOHO BXOX-
OEeHNe Kaxaoro MMeHun atpumbyTa, NpUHaANexallero CXemMe OTHOLLUEHMUS.
“BHayeHne” aBnaeTca OONyCTUMbIM 3HAYeHMEM OOMeHa JaHHOro atpubyra
(v TMNa JaHHbIX, ECNU MOHATME OOMEHa He nogaepxkmBaetcd). CTeneHs,
unn “apHocTb” KOopTexa, T.e. YNCNO 3/IeEMEHTOB B HEM, coBnagaeT C
“apHOCTbIO” COOTBETCTBYIOLLEN CXEMbl OTHOWEHUS. [pyrumm crnoBamu,
KOPTEX - 9TO HAOOP MMEHOBAHHbIX 3HAYEHWUI 3aJaHHOro TUMa.

OTHoOLLIEeHNEe - 3TO MHOXECTBO KOPTEeXel, COOTBETCTBYIOLNX OOHOM
CXeMe OTHOLLEeHNS. HekoTopble aBTOPbI NCNOMb3YIOT TEPMUHbI “OTHOLLIEHNE-
cxeMa” 1 “oTHoLUeHMe-aK3eMnnap”, Opyrme, CXemMy OTHOLLEHUS Ha3biBaloT
3aro/lIoBKOM OTHOLUEHMSI, @ OTHOLUEHMEe KaKk Habop KopTexXxen - TesoMm
OTHOWEHMS. TIOHATUE CXEMbl OTHOWEHUSA BGNMXe BCEro K MOHSATUIO
CTPYKTYPHOrO TMMNa AAHHbIX B 13blKax MporpaMmmMmpoBannst. B pensumoHHbIX
6aszax AaHHbIX, KaK NpPaBuio, UMS CXeMbl OTHOLLUEHMS BCerga COBMadaeT C
MMEHEM COOTBETCTBYIOLWEr0 OTHOLWEHUS-3k3emMnnagpa. B knaccmnyeckmx
pensaumMoHHbIX 6a3ax AaHHbIX MOCNEe onpeneneHns cxembl 6a3bl AaHHbIX
M3MEHSIOTCSA TONIbKO OTHOLUEHUSA-3K3eMMNNapbl. B HUX MOryT nosiBnaTbCcs
HOBble N yAanaTbCs MAM MOANDULMPOBATLCS CYLLECTBYIOLWME KOPTEXMN.
OpHako BO MHorux peanusaumsax CYB[, nonyckaeTca U M3MEHeHUe CXeMbl
6a3bl OaHHbIX, OnpeaeneHne HOBbIX U M3MEHEHME CYLLECTBYIOLWMX CXEM
OTHOLLEHUS. DTO NPUHATO Ha3bIBATb 3BOJTIOLMEN CXeMbl 6a3bl JaHHbIX.

OO6bIYHBIM HarNAOHbLIM NPEACTABIEHNEM OTHOLLEHUS ABNSieTca Tabnuua,
3aroflOBKOM KOTOPOW SIBNSIETCSH CXeMa OTHOLUEHUS, a CTPOKaMU - KOPTEXN
OTHOLWEHUA-3K3emnnapa. B atom cnyyae mmeHa aTtpubyTOB UMEHYIOT
cTon6upl aTon Tabnmupl. Mo3ToMy MHOrAa roBopsaT “cTonbel, Tabnuubl”, nmes
B BMAy “aTtpmbyT OTHOWEHUSA”. DTOWM TEPMUHOMNOIMN MPUOEPXMBAIOTCSA B
OONbLUIMHCTBE KOMMEPYECKNX penaunoHHbix CYB/.
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PensiumoHHasi 6a3a AaHHbIX - 9TO HAOOpP OTHOLUEHUI, MMEHa KOTOPbIX
COBMaAAT C UMEHaMM CXeM OTHOLLIEHMI B cxeme BJ]. OCHOBHbIE CTPYKTYPHbIE
MOHATUS PENSAUMOHHON MOAENN OAHHbIX (ECNM HE CYMTATb MOHATUSA OOMEHA)
VMEIOT OYEHb MPOCTYIO MHTYUTUBHYK UHTEPNpeTauuio, XoTa B Teopuu
pensunoHHbIX B, BCce oHM onpenenatoTcs abCconoTHO GopMaibHO 1 TOYHO.

N3 nprBegeHHbIX paHee onpeneneHni cnenyoT psag BaXXHbIX CBOWCTB
OTHOLLUEHWIA.

1. OTHOoLEeHNs He codepxaT KopTexen-aybavkaToB - 3T0 cneagyeT U3
onpegeneHna OTHOLWIEHUS Kak MHOXeCTBa kKopTexen. B knaccuyeckon
TEeoOpun MHOXECTB, MO ONpeaesieHnto, Kaxaoe MHOXECTBO COCTOUT U3
pPasnnyHbIX 3N1EMEHTOB. M3 3TOr0 CBOWCTBA BbITEKAET HaM4Me Yy Kaxgoro
OTHOLLUEHNS TaK Ha3bIBAEMOrO [epBUYHOro KJawo4Ya - Habopa aTpundyTos,
3Ha4YeHUs KOTOPbIX OOAHO3HAYHO OMPEnENslT KOPTEeX OTHOoweHusa. Ong
KaXaoro OTHOLLUEeHUs, MO KpalhHen mepe, NosHbIi Habop ero aTpubyToB
obnapgaet aTum cBoiicTBOM. OgHako nNpu GpopmManbHOM OonpeneneHun
nepBUYHOro kio4ya Tpebyetca obecrneyeHne ero “mMrUHUManbHOCTU”, T.e. B
Habop aTpnbyTOB MEPBMYHOIO KJtO4a HE A0/DKHbI BXOOUTb Takme aTpubyThl,
KOTOpble MOXHO OoTOpocuTb 6e3 yuwepba ANg OCHOBHOrO CBOWCTBA -
OOHO3HAYHO onpeaenaTb KopTex. [NOoHATME MEPBUYHOro Kiko4a SBSETCH
VICKJTIOYUTENbHO BaXHbIM B CBA3U C MOHATUEM LENOCTHOCTU 6a3 AaHHbIX.

2. OTcyTcTBUE YNOPSA0HEHHOCTY KOPTEXEN OTHOLLEHMS TaKKe ABNSETCS
cneacTBMeM onpeneneHnss OTHOLUEHUS-3K3eMnasapa Kak MHOXeCTBa
kopTexen. OTcyTcTBME TPEBOBAHNS K NOAOEPXAHNIO MOPSAKa HA MHOXECTBE
KOpTEXEeN OTHOLLIEHUS OaeT AONONHUTENbHYI0 rmMOkocTb CYB/, npu xpaHeHnmn
6a3 JaHHbIX BO BHELWIHEN MaMsaTU M NPU BbINOJIHEHUMM 3aNpPOCOB K Oase
OAHHbIX. TO HE MPOTMBOPEYUT TOMY, HYTO NpPU GOPMYIMPOBAHUN 3arnpoca K
B/l MOXHO NoTpeboBaTb COPTMPOBKU PE3YNbTUPYIOLLEN TabNMLbl B COOTBETCT-
BUM CO 3HAYEHUSIMN HEKOTOPLIX CTONMOLOB.

3. OrtcyrcTBUE Yriopsig04eHHOCTU aTpnbyTOB OTHOLLEHWV cnepyeTt 13
TOro, YTO MO OMpPeneSIeHNI0 CXeMa OTHOLUEHUS €CTb MHOXECTBO nap uvmMs
atpubyta, ums gomeHa. ns CCbikM Ha 3HavYeHMe aTtpubyTa B KopTexe
OTHOWeEHNS Bcerga mcnonbdyerca uma atpubyta. 370 CBOWCTBO
TeopeTnyecknm nNO3BONSAET, Hanpumep, MoaAMdUUUPOBATbL CXEMbI
CYLLLECTBYIOLLMX OTHOLLEHUI HE TOJIbKO NyTeEM A00aBNEeHNS HOBbIX aTPMOYTOB,
HO 1 MyTEM yAaneHus CyLECTBYIOLMX aTpubyTOB.

4. 3HayeHus1 Bcex aTpmubyTOB SIBJISIIOTCS aTOMapHbIMU, YTO CrneayeT 13
onpeneneHns AoMeHa Kak noTeHLUManbHOro MHOXeCTBa 3Ha4€eHMN NPOCTOro
TUna OaHHbIX, T.€. Cpean 3HA4YeHUN OOMEHa He MOryT COAepXaTbCs
MHOXecTBa 3HayeHUn (oTHoweHud). MNMpUHATO, 4TO B pendaumoHHbix B/
LOnycKalTCa TOIbKO HOPMann30BaHHbIE OTHOLWWEHUS (OTHOLWEHUS,
npeacTaBfieHHble B 1-1 HOpManbHOW popme).
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Mpumep HEHOPMAaNM30BaHHOIO OTHOLLIEHUS MOkKasaH Ha puc. 5. 3aechb
MMeeT MecTto OuHapHoe oTHoweHue atpubyta OTLAEJIbl, 3HayeHusaIMuU
KOTOPOro ABNSOTCA OTHOLWIEHUS. 3aMeTUM, YTO ncxogHoe oTHowleHne CO-
TPYOHUKWN asnaeTca HoOpMann3oBaHHbIM BapuaHTOM oTHoweHus OTAEJIbI
(cm. puc. 6). HopmannsoBaHHble OTHOLUEHUS COCTaBNAOT OCHOBY
KJTACCUYECKOr0 PENFUMOHHOrO noaxoaa K opraHmaaumm 6a3 gaHHbIX. OHU
06n1agaloT HEKOTOPbLIMU OrpaHuyYeHnaSMn (He nobyto MHopmauuo yoobHo
npeancTaBnaATb B BUAE MNOCKUX Tabnuu), HO CYLIECTBEHHO ynpouiaioT
MaHUMYNMPOBaHNE OAHHbIMU,

HOMED OTaena COTp HOMED COTp HMS COTp 3apn
2934 HMBaHoB 112,000

310 2935 [TerpoB 112,500

313 2937 Denopos 110,000

315 2938 lBanoBa 112,000

Puc. 5. Henopmanmosannoe otnomenne OTIEJIbI

COTp_HOMEDP COTp UM COTp_3apn COTP_OTI_HOMED
2934 HBaHoB 112,000 310
2935 [TeTpos 144,500 310
2936 Cuyiopos 92,000 313
2937 Denopos 110,000 310
2938 HBanosa 112,000 315

Puc.6. HopmammzoBarnoe otHOmerne COTPY JJHUKI

PaccmoTpum, Hanpumep, ABa UAEHTUYHBIX OnepaTtopa 3aHeCceHus
KopTexa:

3auncnute cotpygHuka X (nponyck Homep 3000, 3apnnata 5000) B
otaen Homep 320 u 3aumcnutb coTpyaHuka X (nponyck Homep 3000,
3aprnnata 5000) B otoen Homep 310. Ecnn nHdopmaumsa o COTPYAHMUKAX
npencrtasneHa B Buage otHoweHus COTPYOHUMKWN, oba onepatopa OyayT
BbIMNOJIHATLCA OAMHAKOBO (BCTaBUTb KOpTeX B oTHoweHne COTPYAHUKN).
Ecnn xe paboTtaTb C HEHOPManM30BaHHbIM oTHOLEeHeM OTAEJIbI, To nepBbIi
onepaTop BbIPa3nUTCs B 3aHECEHME KopTexa, a BTOpoh - B nobasneHue
MHdopmaumm o X B MHOXeECTBEHHOe 3HadeHue atpudbyTta OTAEJ kopTexa ¢
nepBuYHbIM knoyom 310.
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2.2.2. BeBog, uvHPoOpMauUU ONs KOHTPOJIbHbIX MPUMEPOB U
ucnbiTaHua 6a3 AaHHbIX

OTOT 3Tan BKYaET NpoLeaypbl UcnbiTaHui 1 Beibopa CYB/L, koTopblie
COCTOSAT N3 NpeaBapuTENibHbIX M OKOHYATESbHbIX.

Ona npepBapuTenbHoro Bbibopa npepniaraiTca chnepywouwue
npouenypbl. [NaBHbIA cneunanncT No NpPorpaMmMHOMYy obBecneyeHunto
COBMECTHO C rpynnomn cneumannuctoB no 3BM onpenenseTt noTeHunanbHble
MC, koTopble OyayT 3aTEM TECTUPOBATLCS MO A0KYMEHTaIbHbIM UCTOYHMKAM,
OMNUCLIBAOLLUYIM UX BO3MOXHOCTM MO yrnpaBleHMio AaHHbiMK. [pn otbope
CYB/, yunTbiBalOTCS:

BbICOKas pekflaMHas 1 pbiHOYHaa Habnogaemoctb CYB/;

OuUEeHKa NoNb30BaTENbCKOM 6asbl (KOIMYECTBO YXEe YCTAaHOBJIEHHbIX
CYBL);

aBTOPUTET PUPMbI-NPON3BOANTENS;

dYHKUMOHAsIbHbIE BO3MOXHOCTM MPOrpaMMHOro CpeacTtea;

KOMMEHTapuUm nokynaTenen 1 nosb3oBaTenen.

Korga npoueaypa npeaBapuTenbHOro otbopa 3akoH4YeHa, raBHbIN
crneumnanncT 3anosiHaeT cneunanbHble O6MaHKKM CpaBHUTENbHbIX
xapakTepuctuk CYB[ n nepepaeT ux Ha npouenypbl OKOHYATENbHbIX
ucnbiTaHui 1 Bbibopa. Ecnm npoaykT pekomMeHOoOBaH Ha BTOPOW aTan
(OKOHYaTeNbHbIN BbIOOP), FaBHbIV CrneuyanncT TWaTenbHO npocMaTpmBaeT
3T nakeTbl 1 Bbibupaet CYB/[, ong TecTupoBaHUS, OCHOBbIBAsCb Ha
Ccnenyouwmx rnooXeHnsx:

HaCKOJIbKO XOpOLWO OpraHm3oBaHa AOKyMeHTauus (6e3 xopolen
OOKYMEHTaLUMMN MOLLHble (PYHKUMOHANbHbIE BO3MOXHOCTU MPOrpamMm He
MOTryT ObITb HUKOIAA UCMNONb30BaHbI MOJIHOCTLIO);

COOTBETCTBYIOT N1 BO3SMOXHOCTM CYB/, TekylyM TEHOEHUUSM PbIHKA;

Kak obecrne4vyeH OpYXeCcTBEHHbIN MHTepdenc n obuiaa npocrtota uc-
nonb3oBaHua (CYBL nomkHbl ObiTb HE TONLKO ObLICTPLIMU U TOYHBIMU, HO U
OYEHb MPOCTLIMU MO A3bIKOBbIM BO3MOXHOCTSAM).

AKTyanbHOe TecTupOBaHWE BbINOJIHAETCS MOCPEACTBOM CO3OaHU4
CTaHOAPTHbLIX NPUNOXEHUN 6a3 AaHHbIX C UCMONb30BAHUEM OAMHAKOBBIX
dannoB gaHHbIX U OAMNHAKOBLIX LIAroB A9 KaXXA0ro nakera. TectmpoBaHme
OxBaTbIBaeT BCe Hanbonee BaXHble acnekTbl YNpaBneHUs OaHHbIMU. 3aTeM
NMPOBOANTCHA AeTann3aums CUCTEMbl 3HAYEHUN N BECOB, ONPEenEensoLmnx
PENTUHIN Noka3aTesnen Ka4ecTBa nporpaMmm. 3To 3aTparnBaeT Te BO3MOX-
HOCTM U (PYHKUMM MPOrpamMm ynpaBAeHUs OaHHbIMW, KOTOPbIE MO3BONSIOT
MPOBOAUTb MX CpaBHeHMe. 3HadYeHne Kaxaon GyHKUMK onpenensieTcs
MPOMBILLNIEHHLIMM 3KCMEPTaMn B COOTBETCTBUM C €€ OTHOCUTENIbHOMN BaX-
HOCTbIO C TOYKM 3PEHUd nokasaTtener kayecTBa NPOrpamMm B KOHKPETHOM
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obnactu. lNMocne BbINONHEHUSA BCEX LIArOB MepBOro atana TECTUPOBAHUS
rNaBHbIA CNeunanncT CpaBHUBAET MPOrpamMMbl MYHKT 3@ MYyHKTOM, WX
BO3MOXHOCTU U OYHKLUMM B COOTBETCTBMUN C 3TASIOHOM.

Bannbl, NoNy4eHHble B MPOLIECCE TECTUPOBAHUS, ONpenensoT obLmii
pentuHr CYBM,. Cuctema onpefeneHnsa penTuHra BKIOYaeT TPpU YPOBHS,
KaXKabll N3 KOTOPbIX UMEET CBOW BEC BXKHOCTU MO OTHOLLEHUIO K CleayoLLIEMY
6onee BbLICOKOMY YpOBHIO. Cuctema BecoB Ans kateropum tecta no CYB/
6asnpyeTcs Ha wwkane ot 1 (HeobasaTensHo) Ao 10 (coBepLLUEHHO HEOOXOAMMO).
PaspaboTaHa cuctema BecoB gns tectmpyembix CYBZ nnun nporpamm
ynpasneHus danamu. Bce perTuHIiM CyMMUPYIOTCSH U NeYaTaloTcs B KapTe
pPe3yNnbTUPYIOLLIEro PerTMHra B oT4eTe no kaxagomy suay CYB/.

Mocne nHcTanNguMM NPOrpaMMHOro CpeacTBa MNaBHbIA cneunannucT
n3yyaeT ero pykoBOoACTBO (OnNucaHMe) Kak Ha 3KpaHe, Tak M B
OOKyMeHTUpoBaHHOM Buae. OH obpawlaeT ocoboe BHMMaHUEe Ha rnyouHy n
LWIMPOTY NMpeaMeTHOro onucanus. bannbl HasHayalTCs B COOTBETCTBUM C
KpUTEPUSIMU, N 3TN Banbl 3aTeEM UCMNONb3YIOTCA OIS onpeneneHns odLuen
PENTUHFOBOW OLLEHKN NPOrpPaMMHON AOKYMeHTaunun. [pn 3TOM y4nTbLIBAKOTCA:

BpPEMS, HEODOXOOMMOE AN U3Y4YEHUS PYKOBOACTBA;

SICHOCTb M opraHm3aums y4ebHuKa;

pacwupeHne TeM - npegnaraet nm yd4ebHuUK dannbl U 3apauu,
CTUMYNIMPYIOLLME NOJSIb30BaTENS 3KCMEPUMEHTMPOBATb.

Kaxpas CYB/, nmeeT cBom COBCTBEHHbIE YHUKANIbHbIE MpoOUEnypbl
[OCTyrna, BX0Aa, MaHUMyIMpPOBaHUS OaHHbIMK, CBOWM MOJIb30BATENbCKUN
MHTepdenc. MaBHbI crneuyanncT 3HaKkoMUTcs ¢ 6basucHow norukon CYB/.
Takne 6asncHble PyHKUMK, Kak CTPYKTypa 6asbl AaHHbIX M MOUCK OAHHbIX,
nsyyarotca u Tectupytotcs. OgHako nepef TeCTUPOBAHNEM BA3UCHbBIX PYHK-
LUMIA, TNaBHbIMA CNeumanncT co3aaeT TECTOBYIO 0a3dy AaHHbIX M3 HECKOJIbKUX
DECATKOB CTaHAAPTHbLIX 3anucei. dta maneHbkasd 6asa AaHHbIX 3aTeM
MCNonb3yeTcs AN TeCTUPOBaHUA BCex 6asncHbIx GyHKkumin CYB/,. Mpu aTOM
YYMUTBIBAIOTCA pa3Mep 3anucu, pasmep nofgd, pasMep umHaekca u gpyrue
orpaHunyeHus. 3atemM co3gaetcs dopmaT ynpaBiieHns BXOAOM B OVNHAKOBbIE
dannbl JaHHbIX, KOTOPLIA NCNONb3YETCH AN BBOAA TECTOBbIX, CTAHAAPTHbIX
3anucei B 6a3dy AaHHbIX. [TporpamMmmMa oLeHMBAETCA Mo Wwaram, HeoOXoANMbIM
0N CO34aHNS HOBOW 3anmcu, 3anoMMHAHUS 3anmcu, U NPOOOIKEHUS C
BXOOOM B CleayloLLyio 3anmck. bannbl HasHayaloTCss B COOTBETCTBUM CO
cneaylwmMm nokasaTensamm:

[ONyCTUMbIE TUTbI MONEN;

MakcumasnbHas oJjinHa TeEKCTOBOro Mong;

OOMyCTUMbIE Pa3Mepbl 3annCen N XxapakTepmUcTuk B danne;

MEeTOoA, onpeneneHns CTPykTypbl danna;

rMOKOCTb B ONncaHnu GopMbl B PACMnoSIOXEHUN NONe;
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BO3MOXHOCTN MHOrodanioBoro NpocMoTpa 1 peaakTMpoBaHUS MOen;
peakunu Ha ownboYHble OENCTBUSA N HEKOPPEKTHbIE AAHHbIE;
NPOCTOTa NUCMNONIb30BaHUS.

[naBHbIN cneymanuct GoOpMMPYET TPU 3anpoca KO BHOBb CO34AHHbIM
dannam gaHHbIX. Kaxgas nomckoBas onepauus TeCTUpyeT pasfinyHble Mo-
MCKOBbIE BO3MOXHOCTM MmporpamMmsbl. [epBbii 3anpoc BKAOYaeT B cebs
MPOCTENLLYIO BbIOOPKY C MPOBEPKON ycnoBus “Gonblue 4em” nnu “paBHo”,
OBa Opyrve BKYalT BbIOOPKY C MCNONb30BAHNEM OMNepaTopoB “n”, “HeT”,
“‘nnn”. OueHka MeToda WCMOJIHEHUS 3aMpPOCOB NMPOrpaMMO BbINMOJTHAETCS
MO OTHOLWEHUID K €e NMPOU3BOAUTENIbBHOCTN C Yy4€TOM Cleayloumnx
LONOSTHNTENBbHBLIX KPUTEPUEB:

BO3MOXHOCTW COPTUPOBKN U MHOEKCALMW;

reHepaums OT4ETOB.

[maBHbIM cneunannucT UCNonb3yeT NporpamMmy, Kkotopas GopMUpyeT r
3anncbiBaeT OTYET, €CNM BO3MOXHO, CO3A4aeT TabnuyHbIA OT4yeT. 3anncu
rpynnmpyioTca BMeCTe, OJ19 crneumainbHbIX YNCOBLIX NONEN cpefHee
onpenenseTcd no Kaxaon rpynne, n o6LWmin UTOr NevyaTaeTcs A BbIXOAHOMO
oTyeTa.

[MepBoHayanbHOE 3HAKOMCTBO C OGa3MCHBLIMM OMnepaunsaMmn NPorpamMm
CYBL HaumHaeTcs ¢ aHanm3a obuiero nHtepderica nonb3oartens. OLUeHKn
BbINOJIHAIOTCA B LLESIOM MO CTPYKTYPE KOMaHA, /Ui MEHIO B COOTBETCTBUU
CO cneaylwyMm Kputepusamu:

Kakme BO3MOXHOCTWU NporpamMmbl OOCTYMHblI N3 MEHIO;

Kakne BO3MOXHOCTU MporpamMmbl OOCTYMHbI Yepe3 KOMaHAbl;

NPOCTOTa NUCMNONb30BaHUS;

HacKOJIbKO ICHO MPEACTaBAAOTCH Ha 3KpaHe npenynpexneHuns u
coobueHns 06 owmnbkax.

B npouecce TecTMpoBaHMs 0TMeYaloTCsl BCe HEAOCTAaTKN MHTEPaKTMBHOMN
OOKYMeHTauum u npoBoauTca 00630p pPas3fMyYHbIX KOMMOHEHTOB
OOKYMeEHTaumMm, BO3SMOXHOCTM MOACKA30K M KAayeCcTBO OTrneyvyaTaHHOMN
OOKyMeHTauuun. PenTunHr, 3apaHee onpenefieHHbln ANng nporpaMmmMHoOro
PYKOBOACTBA, KOMOUHUPYETCS C PENTUMHIOM A1 NOACKAa30K U 0006LEHHOIO
penTuHra NPorpaMmMHoOn oKyMeHTauum. Bo3aMOXHOCTM NOoACKa30K (MOMOLLLM)
VHTEHCUBHO WCMONb3YIOTCS, KOraa 3TO HEOOXOAMMO, B TEYEHME BCEro npo-
uecca TectmpoBaHug. OueHKM AenailTcs Kak B MOJIOXKUTENbHbIX, Tak U B
OTPULLATENBbHbLIX OMbITax UCMOJIb30BaHNSA 9KPAHHbLIX MOACKA30K OTHOCUTENBHO
[0OCTaTO4YHOCTM OTBETOB MO BOMPOCaM UCMOJSb30BaHUSA NPOrpamMMHbIX
onepauuin. NaBHbIN cneumanucT NPOBOAUT TakxXe crneuuvanbHbli 0630p
BO3MOXHOCTEeN noackal3ok (help) no nx CTpykType n coaep>XxaHuio.

Ha cnepylowem atane rnaBHbI CNeELVanncT HadyuHaeT nccnenoBaTb
MOJTHYIO MOLLIHOCTb NporpamMMHbix cpeacTts CYB/,. HekoTopble U3 3TUX TECTOB
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BKJIIOYAIOT CTaHOAPTHbIE daisbl 6a3bl JaHHbIX, KOTOPbIE CNeuyanbHO CO3aaHbl
0N TECTUPOBAHUS CNIOXHBIX NMpeobpasoBaHunii 6a3bl AaHHLIX B peasibHbIX
pabounx ycnoBusax ynpasneHusa gpannamMmin. NockonbkKy OHU He NpeaHa3HaYeH bl
O UCMOSIb30BAHUSA B YCITOBUSIX XECTKMX TPeOOBaHMN, TO NePBOHAYaIbHO
He TeCcTUpPYKTCHa Mo KaTeropuam 06e30MacHOCTU, PENFUUOHHBLIX BO3-
MOXHOCTEN U A3blka MPorpamMmmmpoBaHnd. 1o MHEHMIO CneumannucToB, BCe
CYB/, nomxkHbl OblTb CNOCOOHBI NOAAEPXVBaTb pasnnyHbie dopmaTbl, Ons
4ero UCMOJIb3YITCHA TECTOBbIE (aibl:

OOCTYIMHbIN B HENMMUTMpoBaHHOM ctaHaapTe ASCII (Ha3biBaeMOM Takke
CSV);

TabnuuyHom ASCII (PRN) nnn dBase - popmare (DBF).

OugeHKM BbINOMIHAIOTCA NO wWaram, HeobxoauMbIM AN peanusauunm
nepenayn OaHHbIX.

[NaBHbIN cneuyanncT TeCTUPYET BO3MOXHOCTU 3alMTbl OAaHHbIX OT
HECAHKLMOHMPOBAHHOIO 4OCTyNa YCTAHOBJIEHMEM CReayloumx nosb30Ba-
TENbCKUX KIOYen:

nosib3oBartesib 1 He MMeeT JoCTyna K Nofsam, cogepxauwm GuHaHCOBbIE
DaHHbIE;

Nnonb30oBaTeNb 2 MOXET [00aBAATb U UCK/IOYATb 3armMcu, HO HE MOXET
U3MEHSATb X CTPYKTYPY;

nonb3oBaTenb 3 o6nagaeT NosHbIM AOCTYNOM K 6a3e JaHHbIX, BK4Yas
CTPYKTYPY, KJO4M U T. 4,

3aTteM genaetcs cumTbiBaHue daina n3 BHELIHEN NporpaMmel. ['NaBHbIn
crneumanncT HasHadaeT 6ansbl B COOTBETCTBUM CO CNeayoLwmMm OCHOBHLIMA
KPUTEPUAMMU:

YPOBHW 3allMTbl KOMMOHEHTOB, coaepxawmxca B b/;

opueHTauus (HaCKOJIbKO KJI0YM acCOUMMPYIOTCH CO chneunanbHbIMU
nonbL3oBaTeNIMN);

wurdpoBaHne GannoB JaHHbIX N NX CTPYKTYPbI.

[na ncnbiTaHma pensiumMOHHbIX BO3MOXHOCTEN ManeHbkuii ¢gann, cos-
DaHHbIM Ha Gonee paHHeln cTagum TecTa, NPUCoedMHSIeTCa K BonblueMy,
TecTupyemomy danny. [(naBHbIli cneymannucT co3gaeT npencraBfieHne
KOMOUHauUMM nonen U3 AByx GansoB N MPUBOAUT OLLEHKY OA3UCHbLIX PYHK-
Ui nporpamMmel.

3aTeM MCNbITLIBAOTCA CPEACTBA NPOrpaMMUpPOBaHNS, BKIOYAs S3biK,
019 4ero co3aaeTcs Kak KOPOTKOE NPUIoXeHne Ha 6a3e MeHIo, Tak 1 BbiCcTpas
nporpamma, 4TobObl CpaBHUTbL ABa pas3fiMyHbIX crnocoba M onpenennTb
3aTpayvyeHHoe BpeMs.

MoCcKoNbKy PbLIHOK MPOrPaMMHbLIX CPEeACTB OYEHb HACbILLEH, KPOME
TEXHUYECKNX ACMEKTOB OONbLLUOE 3HAYEHWE AN MPOrpaMMHbIX MPOAYKTOB
npnobpeTaloT CEPBUCHbLIE YCNYrK, npenflaraemMble NocTaBLMKaAMU, U
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rapaHTum, obecneymBaemMble nporpamme. poBepseTcs nonmtuka oOHOB-
NleHNs BepCui nMporpaMmMHOro npoaykra, NpoBOAMMAs MOCTAaBLLUKOM.
Mpepbioyime Bepcum Npoaykra no BO3MOXHOCTM CPaBHUBAIOTCHA C HOBOW U
NPOU3BOANTCA UX oueHka. OueHMBaeTcd NOAMTUKA MO O0Oy4YeHUto
nonb3oBaTenewn, nposBoammas noctaBwukomMm. OnbIT nocTasLluka
OLIEHVBAETCH KakK 4YaCTb KOMIMIEKCHOrO aHanusa nporpammel.

[Monb3oBarenn, HE3aBMCMMO OT TOrO, KakOB YPOBEHb MX OMbITa, XOTHT,
4TO0ObI NPOrpaMMHoe obecnevyeHne ObINo NErknmMm B UCMoSib3oBaHMN. OB
PENTUHI NPOoAyKTa Ha MPOCTOTY NCMOJIb30BAaHUS CKJ1aAbIBAETCS U3 HECKOJIbKUX
cocTaBngowmux. NpocTtoTa MHTEPAKTUBHLIX MPOLEAYp onpenenser
BO3MOXHOCTW NporpamMmbl paboTaTb C ApyruMm nporpaMmmamMmuy Hag, oowmmm
3agadvamu.

[MokasaTenb CTOMMOCTb/MPON3BOANTE/ILHOCTb ONPeaenseT onga nobon
NpPOrpamMmbl, CTOUT OHA CBOUX AEHEr UM HET. ATOT pPenTuHr GanaHcupyeT
Mexnay npoun3BOOUTENbHOCTbIO NporpamMmmbl U ee ueHon. OueHka
NPON3BOAUTENBHOCTU NPOrpaMMbl €CTb Hanbonee obLWasa N BaxHas B JaH-
HOM TecTmpoBaHuUU. PEeNTUHI NMpon3BOAUTENBHOCTM €CTb CpeaHee OT
PENTUHIOB NPOrpamMmbl Mo pasaenam 6a3mcHbIX GYHKLUNIA 1N CNOXHbBIX PyHK-
umn. PenTmHr gna CToMMOCTW ONpenensieTcd Ha OCHOBAHUW LUEH Ha
MpPOrpaMmbl-KOHKYPEHTHI.

Korpa TectmpoBaHue 3aBepLUeHO, COCTaBISeTCs OT4YeT, 0606LwaLmin
pe3ynbTaThl TECTMPOBaHUSA. OTHET BbINOJHAETCA Ha creumasbHbIX popmMatax,
KOTOpbIE BKJIIOYAIOT:

MHOOPMaLMIO MO AeTansM BCEX pa3fesioB TECTa;

obliee 3aknoyeHne 0 NporpaMmme;

0630p KOHKYPEHTOCMOCOOHOCTM MPOrpamMmbl Ha PbIHKE;

MHOOPMALMIO O LiEHe NpoAyKTa U ero Noaaepxke;

ob6CcyXOeHVe OaHHbIX MOCTaBLUMKA.

CpaBHUTENbHbIE TAONKLIbI MOMELLAIOTCS B OTYETE MO KAKAOMY NPOAYKTY.
KnioueBble GYHKUNM U TEXHUYECKME XapakTepucTuku nporpamm CYB[
COMOCTaBNSATCA C UX MMABHbIMU KOHKYPEHTaMMU.

2.3. UHTerpauua komnoHeHtos AUC

2.3.1. UHTerpauma npuknagHoix nporpaMmm B YHKUUOHAJIbHbIE
6nokm

HaGop nporpaMMHbIX W WHPOPMALMOHHbLIX KOMIMOHEHTOB,
pa3paboTaHHbIX COOCTBEHHLIMI CUIAMU, @ Takke NPMOBPETEHHbIX HA PbIHKE
nporpamMmmHbix cpenctB (MC), Ha 3aknw4ynuTenbHOM aTane paboyero
NPOEKTUPOBAHUSA MHTErPUpPYyeTcs (cobupaeTcs) B QYHKLMOHaNbHbIE BIOKN.
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B uenom, ana pacnpeneneHHbix kopnopaTuBHbix ANC, npobnema
CBOAUTCSH K YHUIUKaUUNM NHTepPENCOB onepaynoHHbIX CUCTEM C
PasNYHbIMU MPUKIAAHBIMY MPOrpaMMamm, a Takke C OKpPYXXatoLen cpeaom:

noJib30BaTENSAMMU;

6asamMu JaHHbIX;

cpeacTtsaMm KOMMYHUKAUMN.

Mpn aTOM HEOBXOAMMO pelaTb crnenylolme 3agaqun:

copencTBoBaTb 0BMEerYeHmio nepeHoca koga npukiagHbIX NporpaMmm
Ha pasnnyHble NnaTPopMmbl;

CrnocobCTBOBATL ONPeAENeHunto N yHudbukaumm MHTep@encoB 3apaHee,
a He B MpoLecce Ux peannsauumu;

y4uUTbiBaTb CO34aHHbIE paHee U MCNoNb3yeMble NpukKAagHble
nporpammbl;

onpenensatb HeoBXo0AUMbIA MUHUMYM UHTEPdENCOB, AN YCKOPEHUS
CO3[4aHus U YTBEPXOEHUS OOKYMEHTOB;

obecneymBaTtb pacnpeneneHHyto o6paboTKy OaHHbIX U 3aWUTy
MHpOPMaLUN.

Mpouenypbl MHTErpaLnM KOMMOHEHTOB MPOrpaMMHOro obecnevyeHus
pPErnaMeHTUPYIOTCS PSOOM MEXAYHApPOOHbIX CTaHAAPTOB, KOTOPbLIE OTPaXatoT
MPUHLUMUMNBI NOCTPOEHUS MHTEPPENCOB NPUKIAOHbIX NpOrpamm C
naaTpopmMon - onepaumoHHON CUCTEMOWN, Yepe3 KOTOPYIO OCYLLECTBISETCSH
B3aMMOOENCTBUE C KOMMOHEHTaMM BHELWHEro okpyxeHus. lMpuknagHbie
nporpamMmMmbl HEMNOCPEACTBEHHO HE B3aMMOLOENCTBYIOT C BHELWHUM
OKPYXXEHMEM, a CBSI3aHbl C HUM TOJIbKO YEPE3 OMepaumoHHYI0 CUCTEMY.
Taknm 06pa3om, onpenensgnMn SBAFI0TCS ABa MHTepdenca Mexay Tpems
6a30BbIMN KOMMOHEHTAMMU:

Mexay npuknagHeiMy nporpamMmmamMmn n nnatdopmon - onepauyoHHON
cuctemon (API);

Mexay nnatdopmMon 1 BHELWHUM okpyxeHnem (EEI).

OnpepensioTcsa Takke obwme dyHKuMm (yenyrm nnatdopMbl ang 3Tux
B3aMMOAEeNCTBMiN). BHelHee OKpyXeHne BKAOYAET KOMMOHEHTHI:

4eNOBEKO-MaLUVMHHOMO B3auMOOENCTBUS C NOJSIb30BaTENSIMU;

MHOOPMAaLMOHHOIO B3aUMOAENCTBUS C BHELLHUMN yCTponcTBamu OBM;

obecrneyeHns CceTeBbIX KOMMYHUKALNIA.

2.3.2. UnTerpaumsa 6a3 paHHbIX, TEXHUYECKUX U MPOrpamMMHbIX
KOMMOHEHTOB

PasnuyHble komnoHeHTbl AIC moryT paspabaTbiBaTbCs pPas3HbIMU
KONneKkTMBaMmn CneumanncToB, a MHOrAa M pasHbiMU OpraHM3auusmMm, HO B
KOHEYHOM CYeTe HacTyrnaeT MOMEHT, Korga HeobxoAMMO BCE KOMMOHEHTHI
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VHTErpMpoBaTh B €VHYI0 aBTOMaTU3MPOBaHHYIO MHHOPMALMOHHYIO CUCTEMY.
Bce nonb3oatenn AVC B3anMoOenCTBYIOT C HEN C aBTOMATU3NPOBAHHbIX
pabouunx mect (APM) nocpeancTBOM COOTBETCTBYOLWMX MHTEPDENCOB.

Ona nuterpaunn APMoB nonb3oBaTenen, onepaunoHHbIX CUCTEM,
NPUKNagHbIX NporpamMmm 1M 6a3 AaHHbIX U 06ecnevyeHnss BOSMOXHOCTU UX
pa3BUTUS HEOOXOOUMO BblOENEHNE U YHUDUKAUUS UHTEPDENCHBIX
KOMMOHEHTOB. DTN MHTEepdENCHbIE KOMMOHEHTLI OO/KHbI COrNacoBbIBaTb
MeTOoAbl OOCTyna pa3HOPOAHbIX CPencTB pacnpeaeneHHbix AUC,
OTNMYaLWMXCa Mexay Co00oli U UCNONb3YLWNX PasinyHbie NPUHLMUMbI
oTobpaxeHusa nHpopmauumn. MNpm aToM Lenecoodbpa3HoO CoXxpaHeHne UHTepP-
dercoB nonb3oBaTenen ¢ UHGOPMaLIMOHHLIMK CUcCTEMaMK NPU NIOObLIX N3Me-
HeHnax nnatdopm. Ong aToro paspaboTymku O0SKHbI NpeaycMaTpmMBaTth
YHUUKaLNIO apXUTEKTYPbl U OCHOBHbIX PYHKLMA B3aUWMOOENCTBUS
MONbL30BATENLCKOr0O MHTEPdENCA C NPUIOXKEHUSIMMN.

Ha mexayHapooHOM ypOBHe yrnopsifoyeHa cucTeMa HernocpencTBeH-
HOro rpaduyeckoro B3aMMoOAeNCTBUA Mosib3oBaTenen ¢ 6a30BbIMMU
CpeAcTBaMU MaHUMynupoBaHus rpadunyeckumu obpasamu, KOTopble
cTaHOapTu3mMpoBaHbl. PernameHTaumsa odpopmaeHa rpynrnovi ctaHaapToB
BUpPTYasnbHbIX TepMuHaioB (BT) u rpagukm, KoTopble onpeaensaT cnocoobbl
B3aMMOOENCTBUSA NPUKNAOHBIX MHTEPaKTUBHbIX CUCTEM, B TEPMUHAX
nepenayn U MaHUMynupoBaHuUs abcTparMpoBaHHbIMU rpaduyecknmMmm
obpazamun. Ycnyrm 6a3oBoro knacca BT no3BonsioT:

yCTaHaBMBaTb COEANHEHNE MEXAY OBYMS MONb30BaTENSAMU;

3anpalumBaTb M COrfacoBbiBaTb NMOOMHOXECTBA YC/Yr U CEPBUCHBLIX
rnapameTpoB;

nepegaBatb U MaHUMyNMPOBaTb CTPYKTYPUPOBAHHLIMU OAHHbIMU, He-
3aBMCMMO OT crnocoba BHYTPEHHEro NpeacTaBfeHns Ux nHdopmaumm, nc-
MoNb3yeEMOro KaxabiM rnonb3osatenem BT;

yNpaBAdaTb LEOCTHOCTbIO B3anmMmoaencTema ¢ BT;

3aBeplwatb B3auMMOLENCTBME MNONIb30BaTENien CcOornacoBaHHO U
OLHOCTOPOHHE.

OpraHmnsaumsa B3anMoaencTBus nonb3oBatenen ¢ gaHHbimMu B AVC
COCTOUT B YNOPAO0HEHNN N PEFNTAMEHTUPOBAHUN OpPraHn3aumn 1 CTPYKTYpbl
OaHHbIX, a Takke NpaBuil MaHUMYINPOBAHUS UMU: HAKOMAEHUS; XPaHEHUS;
U3MEHEHUS; TPaHCNOPTUPOBKN.

CtpemneHne apPeKTUBHO NCNONb30BaTb pecypcbl 9BM npu paznnuyHom
obbeme, CoAep>XXaHuM U B3aMMOCBSI3M OaHHbIX NMPUBENU K paspaboTke
PasNYHbIX METOAOB X CTPYKTYPUPOBaHUS 1 opraHn3aunn. COoTBETCTBEHHO
C OopraHm3auyen OaHHbIX U3MEHSNIUCb METOAbl, CPeACTBa U UHTepdENChI
MaHUMyINPOBAHUA UMUK CO CTOPOHLI Mosib3oBaTenen, obecneyeHns mx
LLENIOCTHOCTM, COXPAHHOCTU M 3awuThl. B pesynbtarte ang ynpasneHus um
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MCNONb30BaHNA OTHOCUTENbHO Hebonbwux ob6bemoB cnabo
CTPYKTYPUPOBAHHbLIX OAHHbIX Pa3BUTbl METOAbI M CTaHAapThl QariioBbIX
cucTeM, a oNg MaHUNyaMpoOBaHNSA COXHbIMUY, B3aUMOCBSA3aHHbIMW AaHHLIMA
pasBMBaOTCS METOoAbl M CTaHAapThbl yrnpassieHns 6asamu AaHHbIx. Mexay
OAHHbIMUW, XapakTepuaylowmmm o6bekTbl B AVIC, MOryT CyLLLeCTBOBATL CBA3M,
MMeloLMe PasnnyHbii CoaepXaTeNbHbIM CMbICN U CTEMEHb CIIOXHOCTW. Ang
apPeKkTUBHOM paboTbl C AAHHBIMU Pa3paboTyMKM YYUTbLIBAKT 3TU
0COBEHHOCTU N UCMNOMb3YKT COOTBETCTBYIOLLME TUMbI CUCTEM YMNpaBieHUs
6a3zamn paHHbIX (CYB/L) - ceTeBble, Mepapxmyeckme n pensaunoHHbIE.

B pesynbTate, Ha 3akl4YUTENbLHOM 3Tane npoekTupoBaHua AUC,
BO3HMKAET npobiema COBMECTUMOCTM 0a3 AaHHbIX ANS MOSb30BaTENEN Ha
npuknagHoOM YypoBHe. MHorme paspaboTynkum, Onas OOCTUXEHUS SCHOCTU U
OPYXECTBEHHOCTU UHTepdenca nonb3oBaTens, OTAAT NpeanoyYTeHne
PENAUMOHHON MOAENV AAHHbIX Nepef CETEBOM UM MEPAPXMYECKON, a Takxke
c030alT O0ObEeKTHO-OPUEHTUPOBAHHbIE WUHTEPPEencbl KOHEYHOro
noJib30BaTENs C UCMONb30BAHNEM TEXHUKN MEHIO 1 OKOH.

Hapsay ¢ opueHTaumern Ha npuknagHoro nonb3oBatens, 60NbLLMHCTBO
CYB/[, yuyntbiBaeT n noTpebHOCTW Nonb3oBaTens-nporpaMmmMmmcTa,
npegocTaBnssd eMy BCTPOEHHbIN A3blK NPOrpaMmMupoBaHnd. Mcrnonb3ys aTtoT
A3blK, NPOrPaMMUCT MOXET peann3oBaTb HETPUBUASIbHbIE MPUIIOXEHUS MO
006paboTke AaHHbIX, OPUEHTUPOBAHHbLIE HA KOHKPETHbIE MOTPEOHOCTU.

HanomHuMm, 4TO Npu co3gaHum nnu Boldope ceteBbix CYB[, B 0b6ullem
cnydae TpebyeTtca HanTu crnocob opraHmsauum 6a3 AaHHbIX, KOTOPbLIA Obl
obecneymsan:

BbICOKYIO Ha[EXHOCTb XPAHEHUS OAHHBIX;

HeobxoanmMyo 3pdEKTUBHOCTL NP AOCTYMNE K AaHHbIM U3 M0O0ro ysna
cetu;

HeoBXO0OUMYIO LEeNOCTHOCTb 6a3 AaHHbIX MPU UX COBMECTHOM
0BHOBNEHUN N3 PaA3HbIX Y3/I0B.

Mooxodbl K peLeHnto 3TON 3a4a4M PasinyHbl AN TePPUTOPUANbHbIX U
nokanbHbix CYB/,. 3Tn paznnumns oO6bsCHAIOTCS B MEPBYIO O4epenb Pa3HULEN
B MPOMYCKHbIX CNOCOOHOCTAX KaHaNoB CBA3W K AaHHbIM. Bbicokas addek-
TUBHOCTb OOCTyNa K JaHHbIM HE MOXeT ObiTb obecrneyeHa B TeppuUTopu-
aJlbHbIX CETAX C WX TPYOHO npeackasyeMbiMy 3afepXkamu npu nepegade
OAHHbIX, €CNN He MPEennpPUHATbL CrieumasrbHble Mepbl ans ob6ecrneyeHns Ko-
MUIA OAaHHBIX B HECKOJIbKUX (MM BCeX) y3nax pasmellenna B/,

Bce BbllenepeymcneHHble acnekTbl YINTbIBAIOTCA paspadoTynkamMmm npu
MHTEerpaumm 6as3 gaHHbIX C OPYrumMm KomnoHeHtamm ANC. Takumu
KOMMOHEHTaMW, B YaCTHOCTU, ABASIOTCA daliioBble CUCTEMBDI.

MHTerpaumsd COBMECTUMbIX pacrnpeneneHHbix cuctem paboThl C
dannamn npeaycmartpuBaetca ctaHgaptamu FTAM (File, Transfer, Access
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and Management). OHm o6GecneuymBaldT yHUOUKALUIO METOLO0B
B3aMMOAEeNCcTBUA ¢ pamnamm Ha OCHOBE MOLENU BMPTYyanbHOro ¢anaoBoro
xpaHunuuia (B®). MooaepxmnBaioTcss BO3MOXHOCTU:

opraHmsaumm HepenMmbiX TPaH3akuuii B3aMMOAENCTBUS C OAHHbIMU;

YCNOXHEHNS CTPYKTYP WUCMOJb3YEMbIX AaHHbIX;

NPUMEHEHUS MEXaHM3Ma BOCCTAHOBMIEHUS MPU COOAX N UCKAKEHUSX
OaHHbIX.

Mopgenb pernameHTUpyeT cornacoBaHue pasnamumini B GanaoBbIX
XPaHUNNLLAaxX peajbHbIX CUCTEM, HE U3MEHSS KaXxaoro m3 Hux. On«
noeHtTnounkaumm damnnoB B MOOENN UCNONb3YEeTCH COCTaBHOW agpec,
cogepXxawmmn nma GannoBoro XxpaHunmua n nMma B GannoBoM XpPaHUINLLE.
dainn, kpomMe MMeHn, xapakTepnsyetca aTpubytamm oOLLIMX CBOMCTB ¢aiina,
aTpubytamm, onpenensaowmMMmn ero JIorM4eckylo CTPYKTYpPY, U OOMNOSHU-
TeNIbHbIMU JaHHbIMU O codepkaHum darina.

Onga pocTtyna K 3NeMeHTaM AaHHbIX UCNONb3YIOTCA aTpubyThl,
onpeaensaoLye Norndeckyto CTpykTypy darina. OnpeneneH Habop onepaunii,
MO3BONAIOWMX U3MEHATb COCTOSHME GannoBOro xpaHuauua wu
MaHUMYyIMPOBaTh 3JIEMEHTAMU OaHHbIX C YYETOM CTPYKTYpbl Aoctyna. [Ons
3TOr0 MCNoNbL3yTCA NpUMUTUBLI cepBuca FTAM Hag uensiMun dannamm u
Had WX 3NIEMEHTaMMU.

OT Habopa He3aBUCUMbIX, COBMECTHO MCMOMb3yeMbIX darinoB 6asbl
OAHHbIX OT/IMYaeT CBOWCTBO MX LI€/IOCTHOCTU, T.€. rNybOKOM B3aMMOCBA3M
OaHHbIX, B KOTOpPOW Haunbonblwee 3HavYeHUe nmMmeeT PyHKUMOHaNbHas
3aBMCUMOCTb. OCOBEHHO MOJIHO MEXaHM3M KOHTPOJIS LLeNIOCTHOCTN dopma-
IM30BaH Ha OCHOBE MPOWN3BOJIbHbIX JIOTMYECKMX YTBEPXAEHUI B aA3blke SQL,
KOTOPbLIA CRAYXUT Ana yaoOHOro v MOHATHOTrO MNOJIb30BATENAM
dopmMynmpoBaHus obpaLleHnii K pensauuoHHbiM B, n maHunynmpoBaHus
OAaHHbIMU. OTOT $A3bIK ABASETCSH MOLLUHBbIM MHTEMPUPYIOWVM CPEeACTBOM B
pacnpeneneHHbix AUC, Tak Kak ero ctaHaapT UCMONb3YeTCcs B OOMbLLINHCTBE
pensauuoHHbix CYB/.

A3bik SQL, B OCHOBHOM, SIBASIETCS S3bIKOM 3aNpOCOB M MaHUMyIu-
pOBaHUA OaHHbIMU, OAHAKO ero GYHKUMU N BO3MOXHOCTU 3HAYUTENIbHO
wwupe. OH obecneyrBaeT NOCTPOeHNE 3PPEKTUBHBIX OUANTIONOBbLIX CUCTEM
006paboTKkM TpaH3aKuuii CO CTaHOAPTU3MPOBAHHLIMK HabopamMM 3anpOoCoB.
B a3bike nmeloTca cpencrtea:

onpeeneHns n MaHunynmposaHusa cxemon B/;

onpeneneHns orpaHUyeHnin U KOHTPONS LEeNOCTHOCTY;

onpefeneHnus U YHUUYTOXEHUS CTPYKTYP GU3NYECKOro YPOBHS AN
addEKTUBHON peannsaunm TpaH3aKLUnii;

aBTOpPM3auMN N 3aMThl OCTYNA K AaHHbIM;

MCMOIb30BaHMS TOUYEK COXPaAHEHMS TPaH3akKUMA U OTKaToOB Npu cOOSX.
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OH BKJIIOYAET CpeacTBa AMHAMMYECKON KOMMUASLMK 3anpoCcoB, Ha 6ase
KOTOPbIX BO3MOXHa Auanoropass ux obpaboTtka. 910 obecneymBaeTcs
BKJIIOYEHMEM OMNEPaTOPOB, MO3BONSAIOLUIMX B MPOLLECCE BbINOJHEHUS
TpaH3aKUMii OTKOMNUAMPOBATL U BbINOMHUTL NI0O0M onepaTop 3TOro a3bika.
MmetoTcsa cneuunanbHble onepaTopbl, NOAOEPXMBAOLWNE BCTpanBaHMe
onepaTtopoB SQL B TpaaULMOHHbIE S13bIKM MPOrpaMMMPOBAHUS U, Npexae
BCEro, B TEKCTbl MporpaMm Ha 3blke Cu. lNpu 3TOM OCyW,EecTBASETCS
nocneayoLwias koMnunaumsa onepatopoB SQL B TEKCT NporpamMmbl Ha A3bIKe
Cw.

B a3bike SQL obecnevyeHa 3awmrta OCTyna K JaHHbIM cpencTBamMu
camoro s3blka. C ka0 TpaH3akumen HesIBHO CBA3bIBAETCH MOeHTUdMKATOP
rnoNb3oBaTenNs, OT MMEHU KOTOPOro OHa BbIMONHAeTcd. [locne co3paHua
HOBOrO OTHOLLUEHMSA BCE MPUBUIErNN, CBA3AHHbIE C 3TUM OTHOLLEHMEM,
npuHagsexar TOJIbkO MOJSIb30BATEND - CO34aTento OTHoweHus. MpoBepka
MOSIHOMOYHOCTU AOCTyNa K OAaHHbIM MPOUCXOAUT Ha OCHOBE MHMOpPMaLUK
0 MOJIHOMOUMSIX, CYLLECTBYIOLLMX BO BPEMS KOMMNUMSILMN COOTBETCTBYIOLLETO
onepaTtopa SQL. A3bik SQL, kak y>ke roBOpuioCh, peann3oBaH B O0/bLUNHCTBE
nonynsipHeix kommepyeckmux CYB/.

B cTtaHpapTax, pernaMeHTUpyluwmx colgaHne pacnpeneneHHbixX
MHGMOPMALVIOHHBIX MPWUIOXEHWIA, OMnpeaesieH BCTPOEHHbIN CUHTAKCUC O/
BKJIIOYEHNS ONEPATOPOB A3blka MAHUMYMPOBAHUSA OAHHLIMU B CTaHOAPTHbIE
npuknagHele nporpammbl Ha Cun, Kobone, lMackanb n T.n. BCTpOEHHbLIN
CUHTAKCUC SIBNSIETCA COKPALLEHHOM 3anncblo, B KOTOPOW BCTPOEHHbIE
onepatopbl SQL 3amMeHeHbl B sBHOM ¢dopmMe Bbl3oBamu npouenyp b,
copepxawmmm onepartop SQL. CtaHaapT NpUMEHSAETCS A9 peanvsauuvii B
cpene, KoTopasi MOXET BKJIIOHaTb:

A3bIKM NMPUKNIAOHbIX MPOrpamMm;

A3bIKM 3aMPOCOB KOHEYHbIX MONb30BaTeNe;

CUCTEMbI TEHEPUPOBAHNSA COOOBLLIEHWNI;

CUCTEMbI BMOIMOTEK NPOrpamm;

CUCTEMbI pacnpeneneHHon CBA3W;

pasnuyHble cpencTea Aas cosgaHms 06a3 JaHHbIX U OpraHu3aumn
06paboTKM OaHHbIX.

Taknm obpa3som, onucaHne SQL asngeTcs pakTnyeckm pykoBOACTBOM,
KOTOpOe pernaMeHTUpyeT M MO3BOJISET UHTEerpupoBaTb AENCTBUSA
rnosb30BaTENEN Pa3NINYHbIX YPOBHEN:

nonb3oBaTenen, co3garlmx 6asy gaHHbIX U MPOrpPaMMUCTOB;

KOHEYHbIX nonb3oBaTenen nHdopmaummn na 6asbl JaHHbIX.

Kpome mHTepderica ¢ nonb3osatenammu SQL MoxeT urpatb posfib UH-
Tepdeinca mexay pasnmyiHbiMmn CYB/,. B atux cnyyasx, B CYB/, BcTpanBatoTcsa
cpencrtea GopmMmMpoBaHMa 3anpocoB kK apyrium CYB/[, Ha a3bike SQL.
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2.4. KomnnekcHaq otnagka u TectTupoBaHue, pa3paboTka
naaHa n MeToauk NpuemMo-caaTo4HbixX ucnbitaHnn AUC

3akn4nTenbHble KOMMIeKCHble ucnbitanna AVC npoBogdaTcs nocne
MHTEerpaumm KOMMOHEHTOB B peajibHOW WA UMUTUPYEMOMN Cpene.
[Mporpamma ncnbiTaHuin, METOOMKU UX MPOBEAEHUS N OLLEHKM pPe3ynbTaToB
BbIMOJIHAIOTCS padpaboTynkamMm Ha OCHOBAHWM YTBEPXAEHHOIO 3aKa34ymMKoM
TEXHUYECKOro 3agaHng n cneumdukaumii Ha komnoHeHTbl AUC.

OcCHOBHble 3a4a4u 3aKNOYUTENbHBIX KOMMAEKCHbIX ncnbitaHum ANC
cnepywooume:

KOppekKTHas NpoBepka 3agaHHbIX xapaktepnuctmk AUC;

NOATBEPXAEHNE NPUrOAHOCTU ncnbiTbiBaemon AVIC k akcnnyaTaumm B
YCNOBUSX, OMNpefeneHHbIX TEXHUYECKON [OOKYMEHTaumnen;

NOAroTOBKa CUCTEMbI M OOKYMEHTauMu K NpPpUemMo-cAaTo4yHbIM
VCMNbITAHNAM.

Pesynbtartbl ucnbiTaHnii  GUKCUPYIOTCA B MNPOTOKONAX, KOTOPble
00ObIYHO cofepxaT crnenytowme pasgenb:

Ha3HayYeHne TECTMPOBaAHUS U pasgen TpeboBaHM TEeXHUYEeCKOro
3agaHna n/vnn cneumdukaumm, No KOTOPbIM MPOBOAUINCE UCTIbITAHUS;

YCNOBUSA MPOBELEHUNA TECTUPOBAHUA U XapPaKTEPUCTUKN  MUCXOOHbIX
LaHHbIX;

pesynbTaTbl UCMbITAHWUIA C OLLEHKON X Ha COOTBETCTBUE TPebBOBaHUSAM
TEXHNYECKOro 3ajaHus;

BbIBOOblI O pe3ysibTaTtax UCMbITAHWA U COOTBETCTBUM OMNpPenesIEHHOMY
pasgeny TpeboBaHMN TEXHNYECKOrO 3a4aHus.

MpoTokosbl No Bcel nporpaMmme 0606LaTcs B OTYETE O MNPOBEAEHNN
ucnelTaHmn. Nocne 4yero genaetca 3akayeHue o cooteetcTeun AUC
TpeboBaHMAM 3aKa3yunKka 1 NMPUHUMAETCS PELLEHME O MOArOTOBKE K MPUeMo-
COATOYHbLIM UCMbITAHUAM.

B OCHOBHOM, KOMMJEKCHbIE UCMNbITAHMS 3akso4dalnTcs B 0b6paboTke
MOTOKOB Pa3fNYHbIX AAHHbIX, KOTOPbIE A0MKHbI LmpKynuposaTe B ANC u B
nocnenytowen pukcaumm n aHanmse pesdybtatoB 06paboTku.

Hanpumep, AfaHHble C aBTOMaTU3UPOBaHHbLIX paboynx MecT
nonb3oBaTeNen OTPaXaloT peasbHble XapakTepucTukm Bosaenctanii Ha AIC
C y4eTOM 0COOEeHHOCTEN M KBanudukaumm yenoseka. B pesynbtaTte yepes
yesloBeKa N €ro xapakTepucTUKU 3aMblkaeTcs KOHTyp oOpaTHOW CBA3U
yrnpaBneHnsi o0bekTaMyn BHELUHEN Cpefbl. Takoe Xe 3aMblkaHne KOHTypa
aBTOMaTU3VPOBAHHOIO YMNpaBJ/ieHUs BO3MOXHO B aHasiorax v mmMmuraropax
peasnbHbIX OOBLEKTOB.

JaHHble HaTYpPHbIX 9KCNEPUMEHTOB C 0ObEKTaMU BHELLHEN cpeabl MOTyT
NnoAroTaBNMBaTbLCA 3apaHee, HanpuMmep, Npu NPOBEPKE annapaTtHOW YacTu
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MHOOPMALIMOHHON CUCTEMbI. OTU AAHHbIE OTPAXalOT XapakTepPUCTUKN U
OVHaAMUKY OYHKUVMOHUPOBAHUS OOBLEKTOB, KOTOPbIE TPYAHO MM OMACHO
noakao4aTb Ang HeNoCPEeaCTBEHHOIO B3aUMOOENCTBUS C HEMPOBEPEHHbLIMU
nporpammamun. Kpome TOro, Takme AaHHble MOryT MUCMNONb30BaThCsH AN
aTtTectauMm MMUTATOPOB HEKOTOPbIX OOBLEKTOB BHELHel cpedbl. OHu
ObIBalOT MOJIE3HbI B TEX ClyYasix, KOrga co3gaHne onpefesieHHbIX YCIOBUIA
DYHKUMOHMPOBaAHNSA 0ObEKTOB BHELLHEN CpeAbl OY4EHb OOPOro WM ONacHoO
1 MOXET ObITb BbIMOIHEHO TOJILKO B UCKIIIOYMUTESIbHbIX CyYasix.

Mpn TeCcTMpoOBaHUM HEOOXOOVMO VMMETb STASIOHHbIE XapPaKTEPUCTUKN
OAaHHbIX, MOCTynawLwmx Ha ncnoiteiBaemyto AVIC. Tpu paboTe ¢ peanbHbIMK
ob6bekTaMm 3a4acTyo NPUXOANTCS CO30aBaTh CNeumasnbHble USMepPUTENbHbIE
KOMMJIEKCbI, KOTOPbIE OMNPEnENSOT, PErMCTPUPYIOT U NoAroTaBAMBaloT K
00paboTke BCe HEOOXOAMMbIE XapakTEPUCTUKM B MNPOLLECCe peasibHoro
OYHKUMOHMPOBAHUSA 3TUX 00bEKTOB. Takue U3MepeHus NPOoBOAATCS Mpu
ABTOHOMHOM QYHKLIMOHMPOBAHNN OOBLEKTOB 1 NPU UX B3aUMOAENCTBUN C
MCMbITbIBAEMbIMM KOMMNOHeHTaMn ANC B peanbHOM BpemMeHu. Pe3dynbTaTthl
M3MEPEHUIN UCMNOMb3YIOTCS AN OnpeneneHns xapakTtepmcTuk kadectsa AUC
npu paboTe C peanbHbIMU OObEKTAMMU.

CuHxpoHu3auys n o6obLieHMe TECTOBbLIX JAaHHbIX NpeAHa3HavYeHbl oas
yropsiAo4EHNST BCEX TECTOB B COOTBETCTBMWU C peasibHbiM BPEMEHEM UX
noctynneHus B AIC n pna pacnpepeneHus rno KaHanam CBA3U MexAay
Moaenvpylouwen u ocHoBHor OBM. B peaynbtate popMUpPyOTCH NOTOKM
TECTOBbIX AAHHbIX KaXA0ro peanbHOro oObekTa BHELIHEeN cpenpl, KOTopble
BBOAATCA B peanusywouwytw OBM B cooTBeTCTBUM C JIOTUKOMN
DYHKUMOHNPOBAHUS UHPOPMALIMOHHOM CUCTEMBI YepPEe3 COOTBETCTBYHOLLME
KaHasbl YCTPOWCTBA COMPSXEHUs ¢ MoaenupytoLlen 3BM.

Mpwn 3aTpyoHEHUSAX peanu3auun peanbHOro macwtaba BpeMeHu npwu
MMEILLENCA NPON3BOAUTENBHOCTN UMUTUpPYOLWen 3OBM BbiaensioTcs
MoAenn o6bEKTOB, Ha KOTOPble OTCYTCTBYIOT BO3OENCTBUS 0OpaTHOM CBA3U
OT UCTMbITbIBAEMOrO KOMIMOHEHTA. [1ns Taknx 0OBbEKTOB BO3MOXHO OCHOBHYIO
YacTb MMUTaLMX NPOU3BOAUTL NPEaBaPUTENIbLHO BHE peanbHOro BPEMEHU C
pervcTtpaumen y Kaxpnoro TECTOBOro COOOWEHNSA 3HAYEeHUN peanbHOro
BPEMEHU, KOrga ero crfiefyeT BblAaTb HA TECTUPYEMbIA KOMMOHEHT.

Ona vcnbiTaHUN MHTErPUPOBAHHbBIX MPOBIEMHO-0PUEHTUPOBAHHbIX
AUNC paspaboTymkn MOryT co3gaBaTb MporpaMmMHO-anmnapaTypHble aHanorun
peanbHbIX 0O0bLEKTOB BHELLHEN cpeabl o GOPMUPOBAHUSA HYacTU  AaHHbIX,
a TakXe PecypChbl BbIHUCAUTENbHbIX CPEACTB AN9 UMUTALUW OaHHbIX OT
OCTaslbHbIX 0ObEKTOB. Pa3ymMHOe coveTaHue 4acTu peasibHblX OOBLEKTOB
BHELWHEN cpenbl U MMmmuTatopoB Ha OBM nosBongeT co3paBaThb
BbICOKOS(PdEKTMBHbIE KOMMJIEKCHbIE MOAENN COBOKYMHOCTEN OOBLEKTOB,
HEeoOXoAMMBbIX A1 UCMbITaHU CNoXHbIX AVIC B peanbHOM BPEMEHW.
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Takne MoAenn NO3BOJSIOT OCYLLLECTBATb aBTOMATUYECKYO reHepaumio
TECTOB C MOMOLLbIO MMUTATOPOB Ha OBM 1 aHanoroe peasnbHOM annapaTypbl,
OOMONIHATL [OaHHbIMW  OT MNONb30BaTeNlel, KOHTPOJUPYIOLNX W
KOPPEKTUPYIOLUX PYHKLUMOHMPOBAHME NHOOPMALUMOHHON CUCTEMBDI.

Mpouecchbl co3paHnsa TECTOB M 00paboTkM pe3ynbTaTOB OPraHM3yTCS
nporpamMMHO B moaenupytowen 3BM. Ona kaxnooro ceaHca wunu
aKCnepmmMeHTa N0 WCMbITAHNAM ANC peanbHOro BPEMEHMU
noaroTaBMBalOTCA NiaH NPOBEPOK U 0000OLLEHHbIE NCXOAHbIE AaHHble. OHU
BKJTHOYAIOT:

Ha3Ha4YeHMe WUCMbITaHUS;

obnacTb BapbMpPOBaHMS NapaMeTPOB;

nepeyYeHb KOHTPOJIMPYEMbIX BENUYMH;

MeToZ MOJIyYEHUS STaJIOHOB;

TpebyeMble nokasaTtenn KayecTsa u T.n.

Pervctpauma n  obpaboTka XapakTepUCTUK TECTOBbIX [AaHHbIX
obecneymBaeT MUX KOHTPOJIb HAa COOTBETCTBME 3aJaHHbIM 00O0OLLEHHbIM
XapakTepucTMkamM Kaxaoro obbekTa BHELUHel cpeapbl i UICXOOHbIM AaHHbIM
ceaHca ucnbiITaHUn. YacTb 3TUX XapakTepUCTUK UCNONb3yeTCcda A4
COMOCTaBNeHUs C pe3ynbTataMun QYHKLUMOHUPOBAHUS UCMbITLIBAEMOIO
KOMIMOHEHTA AS19 NocnenyoLwero onpeaeneHns HEKOTOPbIX MoKa3aTenen ero
KayecTBa.

OnepatmBHasa obpaboTka pe3ynbTtaToB (PpYHKUMOHUPOBaHUA ANC
obecneumBaeT 3amMblikaHMe 0OpaTHOM CBA3M OT MNPOBEPSEMbIX MPOrpamMm
Ha UMUTATOPbI N peanbHble 00bEKTbI BHELLHEWN CPeabl B PeasibHOM BPEMEHN.
Tem cambiM obGecrneymBaeTcd BOSMOXHOCTb McnbiTaHuin AVIC B KOHType
yrnpaBfeHnss ¢ y4eToM B3ammoperncteusa n peakunm AUC 1 Bcex 0O0bEKTOB
BHelWHen cpeapl. Ha 06paboTky 3Tux pe3ynbTaToB B Moaenvpyouein 9BM
HeobXx0aMMO BbIAENATb HEKOTOPYIO A0S0 NPOM3BOOUTENIbHOCTU, AOCTATOYHYIO
ONS1 X NOSTHOM 06paboTkn 6e3 nckaxeHus macwitaba peanbHOro BpEMEHMU.

YacTb pe3ynbTaToB oOnepaTMBHOM 00pabOTKM UCMOMb3YETCS TOJbKO
0N NOArOTOBKW OAHHbIX Mpu oueHke kadectBa AMNC. OueHka kavecTBa
3aKJo4aeTCs B:

06006LLEHNN pe3yNbTaToB TECTUPOBAHUS;

COBMECTHOI 06paboTke X C 3TaNIOHHbIMU OaHHbLIMU;

pacuyeTe nokasaTefier KayecTtBa, 3aAaHHbIX TEXHWYECKUM 3aJaHUEM
w1 B crneumndukaumax TpeboBaHniA.

PacueTbl nmokasaTenen KkadyecTBa NMPOBOAATCHA MO MeTogMKam U
anropuTMam, COriacoBaHHbIM MeXay paspadoTymkamu U 3akasdmkom ANC.
OTU METOAMKU YTOYHSIOT U AeTaNnM3npYIoT NpoLecchl 06paboTkm pe3ynbLTaToB
MCNbITAHUA N UX CPaBHEHWE C COornacoBaHHbIMM TpeboBaHUAMMN
TEXHNYECKOrO 3a0aHUs W NMPOEKTHO-KOHCTPYKTOPCKOW AOKYMEHTauuu.
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BaxHo pyHKLMEN UCTblTaTeNbHbIX KOMMIEKCOB ABASETCS BO3MOXHOCTb
VX NCMNONb30BaHUS B KayeCcTBe TpeHaxepa Ans obyyveHus nonb3oBaTenemn
0o Beoga AMC B akcnnyaTaumio. Tak kak kayecTBo dyHKUMoHMpoBaHus ANC
MOXET CYLLECTBEHHO 3aBUCETb OT XapakKTePUCTUK KOHKPETHOrO YenoBeka,
yyacTBylollero B ob6pabotke umHpopmaumu, TO HeoOXoOuMO U3MEpPSATb
3TU xapakTepuctukm. Kpome T10ro, HeobxoanMMo MMeTb BO3MOXHOCTb UX
ynydwaTtb A0 YPOBHS, obecne4vynBaloWero BbIMOJIHEHME 3a4aHHbIX
TpeboBaHuin. MO3TOMY B NPOLLECC UCMbITAHUA MOXET BXOAUTb MPOLLECC
TPEHNPOBKM U U3MEPEHUS XapakTepUCTUK peasbHON peakunmn
nonb3oBateneinn. CnenoBaTenbHO, UCTMbITATESNbHbBIA KOMIIEKC MOXET CIYXUTb
NMPOTOTUMOM AN Pa3paboTku TPEHAXEPOB B CEPUIMHBLIX MHPOPMALMOHHBLIX
CUCTEMAX C OAHHbIMU KOMMOHEHTaMMU.

Mpw ncnbiTaHMax HGopMaLMOoHHOro komrnoHeHTa AVC (6a3 gaHHbIX 1
dannoBbIX CUCTEM) HA NEPEeaHn NaaH BbIXOAUT MHMOPMaUud, noanexatias
HaKOMJIEHUIO, XpPaHeHUo, 06paboTKe U UCMOMb30BAHMIO, HO COXPaHSAeTCsd
0OCTaTo4yHO BaxkHas ponb MNC, peanusylowmx npoueaypbl 06paboTkm AaH-
HbIX.

Takum obpasom, npu aHannse BJ] kak 0OBbEKTOB MCNbITAHUN
LLenecoobpa3Ho paccMatpuBaTb OBa KOMMOHEHTA:

MNMC ynpaBneHns OaHHbIMU;

COBOKYMHOCTb [AHHbIX, YNOPSA0YEHHbIX MO HEKOTOPbLIM MpaBuiaMm.

B pacnpepneneHHbix, KopnopaTtuBHbix AVNC ogHa 1 Ta Xe cuctema
ynpaeneHus 6a30r AaHHbIX MOXET 006pabaTtbiBaTh pasfnyHble Mo CTPYKTYpPE,
COCTaBY 1 COLEPXAHUIO JaHHbIE, 8 OOHU U T€ Xe OaHHbIE MOryT yNpaBisaTbCa
nporpaMmMHbeiMK cpeactBaMmu pasnuyHbix CYB[,. XoTa 3TM KOMMOHEHTHI
TECHO B3aMMOAENCTBYIOT NpU peanm3auun KOHKPETHOW npuknagHon B,
rnepBoHavya bHO OHW CO34aK0TCS HE3aBUCUMMO U MOIYT paccMaTpmBaTbCs Kak
Z1Ba 06beKTa UCMbITaHUI, KOTOPbIE Pa3NnyaloTcs:

HOMEHKNATYpPOM 1 coAepXaHMeM rokasaTesnen Ka4yectBa, onpenens-
IOLLMX X Ha3HavyeHne, GYHKUMN 1 NOTPebuTenbCKne CBOMCTBA;

TEXHOMOIMEN U cpencTsaMmm aBToMaTusauum paspaboTku U UcnbITa-
HUIM 0ObeKTAa;

3KcnayaTauMoHHOMN U TEXHONOMMYECKOM OOKYMeHTauuen, nogaepxm-
BatoOLLEN XXU3HEHHbIN LMK 00beKTa.

Kpome Toro, B 60/bLIMX NpOeKTax MOryT y4aCTBOBATb padHble KaTeropum
crneunanucToB, obecneynBaloLmXx:

co3pnaHue B[ (paspabotymku CYB n pa3paboTyukn MCXOAHbIX
OaHHbIX);

akcnnyatauyuto B (agMuHucTpaTtopbl CYB[ v agMuMHUCTpaTOpPbI
OaHHbIX);

npumeHeHve B[l (nonb3oBaTenn OaHHbIX).
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93T 06CTOATENBCTBA MO3BONAIOT NOAXOOUTb K cepTudukaunm bl
nepBOHavyaslbHO Kak K UCMbITAHUSAM OBYX OObEKTOB C pa3HbIMU CBOMCTBAMMU
M UCNbITbIBaTb UX He3aBucMMO. Mpu atom CYB, MOXET MUCNbITbIBATLCS HE
Ha TeX JaHHbIX, KOTOPbIE BMNOCIEACTBUM OyOyT MCMOJIb30BATLCS B KOHKPETHOM
npuknagHom obnactun, a B3aMMOOENCTBMUE C KOHKPETHbIMU MPobieMHO-
OPUEHTMPOBAHHBIMU AAHHBIMU MOXET MPOBEPSATLCS C Mcnofnb3oBaHnem lNC
Ha To CYB/[l, koTopasa B ganbHenwemM OyaeT NpuMMeHeHa B KOHKPETHOW
npuknagHon B/J1.

B koHe4yHOM cyeTe, Nonb30BaTENlEN MHTEPECYIOT COBOKYMHbIE
XapakTepPUCTUKN KayecTBa KOHKpPeTHOW mcnonbdyemon BJ. MNMoatomy
3aBeplialuime ncnbliTaHUa M OKoHYaTesnbHasa oueHka B [OMXHbI
NPOBOANTLCHA AN MPOBEPKU PYHKLMOHUPOBAHUSA N YOOCTOBEPEHUS
rnokasaTtefnen Kayectsa BO B3aMMOLEWNCTBUW C npegnonaraemMon ans
ucnonb3oBaHua CYB/L, ¢ BNosHe onpeneneHHbIM HanonHeHuem 06a3bl
OaHHbIX.

B 6GonbLUVMHCTBE CcnyyaeB BaxHeENLIMMM nokasaTtenamu kadectsa CYB/,
ABNSAOTCH PYHKLUMOHASIbHBIE XapaKTEPUCTUKM NPOLECCOB GOPMUPOBAHUS U
M3MEHEHNs MHPOPMALUMOHHOIro HanonHenua b1 agmMmHucTpartopamm, a Tak-
Xe A0CTyna K AaHHbIM U NPeACTaBNeHns pes3ynibTaToB nosb3oBaTtenam b/,

KayecTtBO MHTepdelica nonb3oBatensa ¢ bll, obecne4ynBaemMmoro
cpencteamu CYB/, oueHMBaeTCcs, B 3HAYNTENIbHOW CTENeHn, CyOBLEKTMBHO,
O4HaKO UMeeTCs pPsah XapakKTepUCTUK, KOTOPbIE MOXHO OLEHUBATb
[OCTAaTOYHO KOPPEKTHO. B 3aBUCUMOCTU OT KOHKPETHOW npoBaeMHOo-
OpUEHTUPOBaHHOW obnacTu npumeHeHns CYB, npuopuTteT npu OLeHKe
KayecTBa MOXET OTAaBaTbCS:

HaAEXHOCTU U 3aLUMLLIEHHOCTN NpUMeEHeHna (punHaHcoBas cdepa);

ynobcTBy MCNOsib30BaHUSA ManoKBannUUNPOBAHHbBIMU
nonb3oBatenamu (coumanbHasa cpepa);

3dDEKTUBHOCTN MCMNONb30BaHUA PecypcoB (chepa Npom3BOaACTBa).

Cneumnduka vcnbitaHnii CYB[, Tak xe kak n gpyrux tunos NC, coc-
penotoymBaeTCca Ha BbiIOOpe agekBaTHbIX MokasaTesen kadecTBa U3
CTaHAAPTHOM HOMEHKIATypbl, HA OCOOEHHOCTSAX reHepaunn TECTOB U 00-
paboTke pe3ynbTaToB TECTUPOBaHMSA. Tak Kak NocTaBLmMKaMu MHDOopMaLUn
ona CYB/ yalle Bcero aBnsioTCs NoJsib30BaTENN, OHU Xe O0JIKHbI BbICTyNaThb
B POJIM reHepaTopoOB TECTOB. YaCcTb TECTOB MOXET HOCUTb OOCTATOYHO
abcTpakTHbIN xapakTep M dopmMmupoBaTbCca Ang 3anonHeHusa Bl
cneumanbHbiIMM NporpamMmmMamMm An9 UCMbITAHWS OCHOBHBLIX Oornepauuni
006paboTKn AaHHbIX. HYacTb YHKLUNNA, CBSA3AHHbLIX C TENEKOMMYHUKaLUMEN,
LOJIXXKHa UCMbITbIBAaTbCA HAa COOTBETCTBME CTaHAapTam U NpoTOKOoJSaM
TeNeKOMMYHMKaLMN 1 B3aMMOCBS3U OTKPbITbIX CUCTEM.
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[pyras 3HauuTenbHas 4acTtb GYHKLUMA HENOCPEACTBEHHO 00YyCOBAEHa
cneundunkor npumeHeHus pacnpeneneHHon CYB[,. HekoTopbie U3 3Tux
OYHKUMI pernaMmeHTUpyoTCs creuyanbHbiMU CTaHgapTaMmu, B KOTOPbIX, B
4aCTHOCTW, NpeacTaBfieHbl pekoMeHgaumMm no nx arrectaumm. Kpome Toro,
ona pacnpegeneHHbix CYB/[ 3HauynTenbHO BO3pacTaeT HOMeHKnaTypa
coyeTaHun TMnoB OBM, BbINONHAOWMX POSib KIIMEHTOB U CEPBEPOB.
KombuHaTopuka nogobHbIX TMNoB ABM 1 1X onepaumoHHbIX CUCTEM MOXET
ObITb BECbMa BeNuka, 1 npu ncnbitaHmax CYB/, TpyaoHO oxBaTUTb U NPOBEPUTL
BCE OCOOEHHOCTU B3aMMOLENCTBUSA B Takux pacrnpeneneHHoix CYB/.
MoaToMy NPOTOKONbI UCMbITAHM pacnpeaeneHHbix CYB/, 4omKHbI OTpaxaTb
HOMeHKkaTypy Tunos O9BM 1 onepaumoHHbIX CUCTEM, AN KOTOPbIX OHU
npegHa3Ha4yeHbl 1 Ha KOTOPbIX UCMbITaHbI.

BTopbiM KOMMNOHEHTOM Ona UcnbiTaHui B, aBngaeTcsa cOOCTBEHHO Ha-
Kannueaemas u obpabaTtbiBaemasa MHopmauus B 6ase gaHHbIX. [MokasaTe-
nn kavectBa gns B 3HaYMTENbHO OTAMYAKOTCH OT NPUMEHSIEMbIX MPU UC-
nbiTaHnsax NC. OgHaKo MOXeT COXPaHATbLCS 0OLMIA MOAX04, K ONPeneneHunto
M BbIOENIEHUNIO afeKBaTHOM HOMEHKIATypbl nokasaTenien KadyectBa M UX
ynopsao4veHnto. OH COCTOUT B TOM, 4YTO BblOeNSEMbIE NOKa3aTENMN Ka4yecTBa
OOJIKHbI UMETb MPakTUYEeCKUIM MHTepec Anga rnonb3oBatener B, n 6biTb
ynopsaao4eHbl B COOTBETCTBUM C NpuopuTteTaMmm npakTu4eckoro
npumMmeHeHus. Kpome TOro, Kaxabl BbloengdemMbln s NPpOBEPKM Moka3a-
TeNb JOMKEH ObITb NPUrOAEH AN AOCTAaTO4YHO AOCTOBEPHOrO U3SMEPEHUS U
CpaBHEHUS C TPebyeMbIM 3HAYEHNEM MPU UCTbITAHUSAX.

Kputepun kadyectBa BJ], paccmoTpeHbl B N.1.2.3. HACTOALLEN IOHUTbI.

Mo 3aBepLUEHN0 KOMMIEKCHbIX ucnbiTaHuin AVIC 1 ee KOMMNOHEHTOB,
pa3paboTyMK Ha OCHOBAHWUW MOJIyHEHHbLIX PE3YNbLTATOB OO/MKEH  MPUHSATb
pelieHne 0 Havyane noAroToBKM K MPUEMO-CAATOYHLIM UCMbITAHMUSM. JTa
rnoaroToBka 3ak/toyaeTcs B pa3paboTke KOMMekTa 3SKCMyaTaunoOHHOMN
OOKyMeHTauum Ans nonb3oBaTtene U AOKYMEHTUPOBaHUM  Pe3ynbTaToB
npenBapuTesibHbIX UCMbITAHUA, ONUCaHUM KU xapaktepuctuk ANC pna
npenbsBAEHNSA 3aKa34ymky Ha NPUeMOo-COaTOo4YHble ucnbiTaHud. lNprnemo-
CAATOYHbIE MCMbITAHUS 3aK/TI0YAOTCA B MPOBEAEHUN TecTupoBaHna AUNC
no nporpamMme MNPUEMO-CAATOYHbIX  UCMbITAHUA  Ha  COOTBETCTBUE
DYHKLUMOHANBbHBIM N TEXHNYECKMM XapakTePUCTUKAM, 3a0aHHbIM B KOHTPaKTe
M COrnacoBaHHbIM C 3aKa34MKOM.

Mporpamma mcnbiTaHU 9BNFETCH NJaHOM MNPOBEAEHUS Cepun
3KCNEPUMEHTOB M pa3pabaTtbiBaeTCd C NO3MUMU MUHUMU3auMM obbema
TECTUPOBAHUS O/ MPOBEPKN BbIMOJIHEHNSA BCEX TPeOOBAHUIM TEXHUYECKOIro
3a4aHns 1M COMNPOBOXAALWMX OOKYMeHTOB. [lporpaMmma wucnbITaHU
OOJKHA cofepXxaTb Crenylowme OCHOBHbIE, YETKO CHOPMYINPOBAHHbLIE,
pasnensl:
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006bEeKkT UCNbITAHUN, €ero Ha3HavYeHne U nepevyeHb OCHOBHbIX
[OKYMEHTOB, OMpPenenmBLIMX ero paspaboTky;

LeNb UCMNbITAHUNM C yKasaHMeM TpeboBaHUN TEXHUYECKOro 3adaHus,
napamMeTpoB, noanexawmx npoBepke M OrpaHUYeHUin Ha NpoBedeHue
MCNbITAHUI;

COOCTBEHHO MporpamMmmy MUCNbITaHU, coOepXalyio MPOBEepKy
KOMMNEKTHOCTM npenbsasneHHor AWMC B COOTBETCTBUM C TEXHUYECKOW
OOKYMEHTaUnen;

naaH TeCTUPOBaHUS ANS NPOBEPKM MO BCEM pasgenamMm TEXHUYECKOro
3af0aHnUa M OONONHUTEeNbHbIM TpeboBaHUAM, GpopMasnN30BaAHHbLIM
OTOENbHbIMUA COBMECTHbIMU PELUEeHUAMM 3aKa3dnka 1 paspadoTynka;

METOAVKN UCMbITAHWI, OAHO3HAYHO ONpenendle BCe MNOHATUS
MPOBEPSAEMbIX XapPakKTEPUCTUK N YCNOBUS TECTUPOBAHUS;

cpeacTBa, MCNONb3yeMble ASI9 aBToOMaTM3aumn  MUCMbITAHUN;

MeToauKM 00paboTKM W OLUEHKM pe3ynbTaTOB TECTUPOBAHUSA MO
KaXkgoMy pasgesnly nporpamMmbl UCMbITAHWUIA.
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3AOAHUS 019 CAMOCTOSATE/IbHOMN PABOThI

1. CocTaBbTe JIOrNHYeCcKyto cxemMy 6a3bl 3HaHWV Mo TEME OHUTHI.
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3apnaHue 2. B npyBeaeHHOM Huxe ab3alie BMECTO MHOIrOTO4YMs BCTaBbTe
rponyLeHHbIe C/10Ba:

MpoTtotn AUC NpegHasHavyeH ang ....... , KOPPEKTUPOBKN U ............ o
3aKasynkamu peLUeHunt ......... npoekTa U TPEBOBAHUM .......ccce wuneen. Ha
nencteytowen moagenn ANC.

3apgaHune 3. B npvBeneHHoOM Hxe ab3alie BMecTo MHOMOTOYMS BCTaBbTe
NpPOonyLUEeHHbIE C/10Ba:

MMuntauya Ha npoToTune - 3TO MeTon, NPOBeAEHUNS 3KCMNEPUMEHTOB C
nomoubio npototna AVC, Mmoaennpytowmrin OCHOBHbIE MOMEHTbI PeasibHOMN
akcnnyataumn AVC B pexnmax:

........... UMUTaLnNn - UMUTaALMOHHOIO SKCMEPUMEHTA, NO3BONSIOLWEro
MozenvpoBaTtb nosegeHne AVIC B onpeneneHHblin MOMEHT BPEMEHU;

mnMuTauumm - UVMMUTAUMOHHOIoO 3KCMNepuMeHTa,

nosBongolero moagenuposaTtb noBeneHne AWNC B TedyeHue
MPOOOIKNUTENBHOINO MEpPMoga BPEMEHMU.

3anaHuve 4. 3anonHuTe N1eByto CTOPOHY TabnLbI:

Hazpanue TepmMuHa OnpeneneHre TEpMUHA
oIV CaHHE BO3MOXKHBIX COCTOSTHUN CBsI3€H, EHCTBYIONIMX
MEXIy 00BEKTaMH B IIPEIMETHOMN 00acTH

COBOKYITHOCTh ONMCaHUN 00BEKTOB B TIPEAMETHON 00JIaCTH
U TEKYIIX COCTOSHUM UX CBsI3eH

onmcanue cBsa3eil B BJl, ¢ TOUkM 3peHMS mOJIL30BaTeICH
¥ IPUKJIAAHBIX TPOrpaMM

3agaHve 5. B tabavue 1 npuBeageHo HEHOPMaIN30BaHHOE OTHOLLIEHVE
CTYOEHYECKWE_TPYMMbl. B tabauuy 2 3anuuumnte HopMasin3oBaHHOE
oTHoweHmne CTYLOEHTbI (kak HopMann3oBaHHbII BaApPUaHT OTHOLLEHUS
CTYOEHYECKWNE PYIMMb)
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Tabnuua 1

HOMEP T'PYTIIIBI HOM CTVYJI BUJETA DPAMUINA_ CTYJIEHTA
34 12367 Tonpabepr

12378 Bensies

12389 Jlocer
35 23456 3ajnoeB

23467 T'yces

23489 Muppos
36 32112 Kyuma

32132 MapauHckuii

32154 denopos

Tabnuua 2

3agaHne 6. CoeanHuTe 6a3bl aHHbIX, N300PaXEHHbIE HA PUCYHKE, B
paaunanbHo-KobLUeBYIO CTPYKTYpy (B3 - ueHTpasibHasi):
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3agaHune 7. CoeauHute 6a3bl AaHHbIX, N30O6PaXeHHble Ha PUCYHKE, B
paananbHo-y3/10BYHO CTRPYKTYPY:

3anaHve 8. 3arnosiHnTe neByr0 CTOPOHY TabsvLbl COOTBETCTBYIOLLNM
Ha3BaHueM [OoKyMeHTa pabo4ero npoekra:

Haspanwne moxymeHTa ConepkaHue TOKYMEHTA

CBEACHMS O JIOTHYECKOH CTPYKType U (DYHKIIMOHMPOBAHHU
IPOrpaMMBbl;

CXeMa alropuT™Ma, oOIlee OIKCaHHe aNropuT™Ma U
(YHKIIMOHUPOBAHHUS TIPOrPaMMBI, 0OOCHOBAaHHE TIPUHSITHIX
TEXHUYECKHUX PEHICHUH;

CBEJICHUsI, HEOOXOIMMble Il YCTaHOBKH, HACTPOWKH U
9KCIUTyaTall ¥ IPOTrPaMMBI;

MPOrpaMMHBIH JOKYMEHT, COJICp KAIlUi CBEICHH S
JUTs 00eCTIeYeH ST POLEYPBI OOIICHHST C MCTIOHHUTENb-
HO CHCTEMOI B Ipoliecce BBIIOMHEHUS TPOTPaMMBIL.

CoBpeMeHHbI M'yMaHuTapHbIii YHUBEpCUTeT

100



bJ13

NMPUHUUMNDbI MOCTPOEHUYA
ABTOMATU3UNPOBAHHbIX
MHDOOPMALIMOHHbIX CUCTEM (AUC)
IOHUTA 3

TEXHU4HECKOE U PABOYEE NMPOEKTUPOBAHUE AUC

PenakTop J1.C. Jlebenesa
OnepaTtop koMnbloTEPHON BepcTkn E.M. Ky3HeuoBa

M3a. nuu,. JIP Ne 071765 ot 07.12.1998 CpaHo B neyaTb
HQOY “CoBpeMeHHbil 'ymaHuTapHbiini MHCTUTYT”
Tupax 3akas
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