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WH®OPMAIIMOHHO-TEXHOJIOT TYECKOM IIJIAT®OPMBI
MMPOEKTUPOBAHUSA CUCTEM NOJJAEPKKHU MPUHATHUS PEIIEHUAN
AJISA OPTAHU3AIIMOHHOI'O YIIPABJEHUSA SHEPT'OPBIHKOM

Annomayus: 1lpuBeneHsl pe3yibTaThl COBEPIIEHCTBOBAHUS MOAX0/1a K TPOEKTUPOBAHUIO
00BEKTHO-OPUEHTUPOBAHHON CUCTEMBI MOJJICPKKU MPHUHITHUSI PEIICHUI AJi1 aBTOMaTH3aluu
IIPOIIECCOB OPraHU3aIIMOHHOTO YIIPABJICHUS Ha ONITOBOM PBIHKE 3JIEKTPOIHEPTUH.

Kitouegvie cnoea: opraHn3alluOHHOE YNpaBJIEHHE, ONTOBBIA PBHIHOK AJIEKTPOIHEPIUU,
CUCTeMa MOJIEPIKKH MPUHATHUS pelieHn, HPOPMAIMOHHO-TEXHOJIOTHYeCcKas Tatdopma.

BBenenue

Panee B pabote [4] 70CTaTO4HO OOOCHOBAHHO OTMEYAJIOCh, UTO CO3/]AHUE KOMITbIO-
TEPHBIX CUCTEM OpraHu3aloHHOro ynpasieHus (KCOVY) onroBbIM pbIHKOM JIEKTPOIHEp-
ruu (OPD) siBisiercst HayKOEMKOI U pecypcoEMKOi 3aiaueil u nenaics BbIBOJI O HEOOXO-
qumoct  ioctpoennsi KCOY Ha 0aze wHPOpPMAIMOHHO-aHATUTUYECKONH —CHCTEMBbI
mouutoputra (MACM). Jlanee, B padote [3] ObUTH MpOaHAIM3UPOBAHBI OCOOCHHOCTH aB-
TOMAaTH3AIIUK TIPOIIECCOB OPraHU3AIIMOHHOIO YIIPaBIEHHs NIPU PELIEHUU HECTPYKTYpPUPO-
BaHHBIX U €J1a00CTPYKTYpPUPOBAaHHBIX 33/1a4, KOTOPbIE MPUBOSAT K CJIOXKHOCTSM B YIIpaB-
JICHYECKOW  JIeATENIbHOCTH, BCIEACTBHE HMH(OPMALIMOHHON  HEONPEAETICHHOCTH, U
MIPEJUIOKEHO, YTO JalibHeiee 00o01eHrue u pa3Butue noaxoja kK nocrpoenntro KCOY
JIOJDKHO OCYUIECTBIISITBCS. HA OCHOBE Iepexojia K OOBEKTHO-OPUEHTUPOBAHHOW CHCTEME
nojyiep Kk npunsatys pewienuii (CIINIP) n Bkmouenus B ee coctaB TACM ¢ nensto 1o-
CTPOEHHUSI MHTEIPUPOBAHHON CHUCTEMBI, OPUEHTHPOBAHHON Ha HCCIEIOBAHME OCHOBHBIX
rokazaresieli COCTOSTHUSI TIPOM3BOJICTBA M SKOHOMUKHU cyObekToB OPD.

Hacrosimas paboTa nocsiiieHa coBepIIeHCTBOBAHUIO U JAETAIN3AIUH [TPEJI0KEH-
HOTO TO/IX0JIa B HAPABJICHUH Pa3BUTHUS CPEACTB MH(DOPMAIIMOHHO-TEXHOJIOTMUECKOTIO
obecrieyeHus ¢ UEbI0 cOo3/1aHusl UHPOPMAIMOHHON Cpe/bl MPOSKTUPOBAHUS, KaK JUis
MOCTPOEHHUSI KOMITBIOTEPHBIX MOJIeNet 3a/1a4 opraHu3almonHoro ynpasienus OPD, tak
U UX B3aMMOCBSI3aHHOTO (DYHKIIMOHMPOBAHUA B HEM, a TakKe JIJIsl aBTOMATU3AIIUU TIPO-
LIECCOB NPUHATUS PEUICHUH MO MPOTHO3MPOBAHUIO U TUIAHUPOBAHUIO TOCTABOK IPO-
Ty KIIAH - DJIEKTpodHeprun Ha OPD.

© 3. X. bopykaes, K. b. Ocramuenko, O. 1. JIucoBuaeHko

ISSN 1560-8956 3



MiBizoMumii HAyKOBO-TeXHIYHMI 30ipHUK «AJANTUBHI CUCTEMU aBTOMATUYHOTO ynpasiinass» Ne 17 (32) 2018

1. ITocTaHOBKA 3aJa4H HCCJIeJOBAHUSA

Hcxons w3 moctaBieHHBIX 1ienei u cnenuduky npeaMmeTHou oomactu OPD, uH-
dbopmarmonnsie TexHojoruu mnoctpoeHus KCOY wna 6aze CIIIIP dyHkimoHansHO
JIOJIKHBI Y IOBJIETBOPATH CJIEIYIOIUM COBPEMEHHBIM TPEOOBAHUSM:

- MOJI/IepPIKKa paclpe/IeIeHHON B IPOCTPAHCTBE APXUTEKTYPhI CUCTEMBI;

- OJI/Iep KKa KOPIOPATUBHOW HOPMATHUBHO-CITPABOYHOI HHPOpMAIUN;

- HaJTM4Y#e MeXaHU3MOB 0OMeHa HHpopMaIueit, XpaHsIieics Ha pa3HbIX YPOBHIX
yIIpaBJeHMUS;

- MOJYJIbHBIM IPUHIIUI IOCTPOEHUS, JOITYCKAIOMIMIA U30JIMPOBAHHOE HCIIONb30-
BaHUE OTAEJbHBIX KOMIIOHEHT CUCTEMBI, a TAK)K€ MX KOMOWHAIIUH, JUKTY EMBIX TIPOU3-
BOJICTBEHHO-D)KOHOMHUYECKUMHU 3a/1a4aMu;

- BO3MOKHOCTh arperupoOBaHUs, KOHCOIUAAIMY U UHTErPalliU JIAaHHBIX TI0 YPOB-
HSIM yTIPaBIICHUS,

- obecnieueHue UHTEPPECcCOB B3aUMOICHCTBYSI C BHEITHUMU CUCTEMAMU;

- BO3MOYKHOCTh HapaluBaHus (yHKIIMOHAJIBHOIO COCTaBa CUCTEMBI.

[IpuBenennsie TpeboBanus k ¢pyHkiroHamibHOCTU KCOY ¢ TOUukM 3peHus: aBTo-
MaTHU3aIMU [IPOIIECCOB MPUHSITHS peleHUi B cepe MOHUTOPUHIA MPOU3BOACTBEHHBIX
nokasareieil cyobektoB OPD u pa3Butus ero B 1ej0M 00ycCIaBIMBalOT HEOOXOu-
MOCTb COOJIFO/IEHHS CIIEAYOLINX yCa0BUiA [3]:

- OTKPBITOCTh CTPYKTYPbI CUCTEMBI;

- ruOKocTh uHTEepdeiica Il BKIIOUYEHHUS HOBBIX O0OBEKTOB U aJITOPUTMOB peaju-
3allMM MaTEMaTUYECKUX MOJIENIEN TEXHOIOrMYECKOro mpolecca no4acoBoro miaHupo-
BaHUA M ONTUMAJILHOTO pacrpe/esieHnss 00bEMOB IIPOU3BOJICTBA SHEPTUM MEX]TY MPO-
M3BOJIUTENSIMU U MOTPEOUTENSIMU 110 KPUTEPUI0O MUHUMAJIBHON CTOMMOCTH Ha
MPOU3BOJICTBO AJIEKTPOIHEPTUHU HA 3a/IaHHOM MHTEpBaJie rpaduka norpy3kKa akTuBHON
MOIIHOCTH;

- TapaHTUPOBAHHOCTH (JJOCTOBEPHOCTH) TpueMa, 00paboTKH, XpaHeHus uHdop-
Malliu 0 cOCTosiHUU cyOBbekToB OPD;

- aJJallTABHOCTh K W3MEHEHHUSAM, KAK B CTPYKType, TaK M B 3HAYCHUSIX Mapa-
MeTpoB cyOobekToB OPD.

CTpyKTypbl CJIOKHBIX CUCTEM YIpaBIEHUS, K KOTOphIM cieayeT otHect KCOY
OPD, kak npaBwIo, CTPOSTCS ¢ UCIIOIH30BAHUEM HEPAPXUUYECKOTO U (YHKIIMOHATIBHOTO
MIPUHITUIIOB BBIICJICHUS MOJICUCTEM. B pe3ybprare cucTeMbl yIpaBIeHUs! KaKI0ro YpOB-
HS1 TIPE/ICTABIISIIOT COOOM TOJICHCTEMBI B ccTeMe 0oJjiee BRICOKOTo ypoBHS. Kaxibiii ypo-
BEHb XapaKTePHU3yeTCsi CBOMMH OCOOCHHOCTSIMU TIeJICH U oTieparivii yrpaBieHus, CBsI3aH-
HBIX ¢ 00pabOTKOI TaHHBIX [S].

M3BecTHO 4TO, Oomepaluy yupaBjieHus peau3yloT HHQOPMAIMOHHYIO (YyHKIIHIO
o0BbeKTa yIpaBJieHHs, KOTOpas COCTOMT B BBINOJIHEHHMH B aBTOMATU3MPOBAHHOM
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pexume cOopa, 00pabOTKH, MHTEPIPETALIMN U TIpeIcTaBiIeHUs] HHPOpMaIIMK JIJis1 BbI-
MOJIHEHUS TPOU3BOJICTBEHHON (QYHKIMU 3TOr0 OOBEKTa, T. €. peaju3allud 3ajady
yrpasieHus [6].

Jliis pemieHust 3aja4 yrpaBieHHs] B OpraHU3allMOHHO-TEXHUYECKUX CHUCTEMax
(OTC) taxxke MOKET 00pa30BbIBATbCS MepapXuUyeckas CHUCTeMa, Ha HUXKHEM YPOBHE
KOTOPOI HaXOJATCs 3a/1a4u UHTEPIPETAllU U MPEICTABICHUS JaHHBIX, a CIIeIyI0Iue
YPOBHU 00pa3yloT 3a/laud reHepaliy HOBBIX JAHHBIX U 3HAHUM ISl OJIEPKKU TIPO-
11€CCOB BHIPAOOTKHU U MPUHATUS yIIpaBiieHueckux pemenuii B KCOY.

B pesynbTare, MOXKHO ONpENEIUTh CIEIYIOIINE YPOBHU IMOACUCTEM, O0YCIOB-
JICHHBIE Pa3HOU cTeNeHbl0 aBTOMaTH3aIK uHpopMarmonnoit gyukuuu OTC:

1) uHMOPMAIIMOHHO-TIOUCKOBBIE CUCTEMBI JJII aBTOMAaTH3allid IPOLIECCOB MH-
TepHpeTaluy JaHHBIX U MOATOTOBKU UHTEep(deiicoB B3auMo,1elicTBUS;

2) nHpOPMAIMOHHO-PETUCTPALIMOHHBIE CUCTEMBI JJI1 aBTOMATU3AllMK MPOIECCOB
cOopa, HAKOIUIEHUS U Mepe/lauu JaHHBIX;

3) uH(MOPMALIMOHHO-AHAIUTUYECKUE CUCTEMBI Ui aBTOMAaTH3allMU IPOLIECCOB
MOHUTOPUHIA U MPOBEJICHUS paCUETHBIX 3a/1a4;

4) nHpopMaIMOHHO-MOJIETUPYIOLIUE CUCTEMBI JUIsl TOJATOTOBKU M aHAJIU3a Bapu-
aHTOB Pa3BUTHS HA OCHOBE MOJIENIei 00bEKTa yIIpaBICHMUS;

5) uHpopMaLMOHHO-PEIIAIOIINE CUCTEMBI I aBTOMATH3alMK MPOIIECCOB BhIpa-
OOTKH U MIPUHSATHS YIIPABIEHUECKUX PEIICHUN.

Nexons u3 aHanmusza 0COOEHHOCTEN MEXAHU3MOB OPraHU3AIMOHHOIO YIIPaBJICHUS,
JlajpHeliee paspurtue nojaxona K noctpoeHnto KCOY MOMKHO OCyIECTBISATHCS HE
TOJIBKO Ha OCHOBE Iepexoja K o0bekTHo-opueHTupoBanHoii CIIIIP, Ho u ¢ yuyeTtom ee
MEePApXUYECKOU CTPYKTYPhl M MHTErpaliMil COCTABJISIOUIMX B €IMHYIO MH(OPMAaIMOH-
HYIO CHCTEMY YIPAaBJICHMs Ul pa3pelleHus] CJI0KHOCTEN B OpraHM3aluu yIIpaBJIeHYE-
ckoit nestenbHOoCcTU cyObekToB OTC. T.e., A aBTOMaTU3aIMKU MPOILIECCOB OpraHu3a-
nnroHHoro ympasienuss Ha OPD cinenyer CIIIIP paccmarpuBaTh Kak OOBEKTHO-
OPUEHTUPOBAHHYIO UEPAPXUUECKYIO NHTETPUPOBAHHYIO CUCTEMY .

B pe3syibrare cyliecTBEHHYIO poJjib JUIsl pelieHus IpoOaeMbl 00BEKTHOTO MO/IEIH-
pPOBaHMSI JAHHBIX MPEIMETHON 00JacTU OpPraHU3alIOHHOIO YIpaBICHUS MpUOOpeTaeT
(YHKITMOHATIFHOE MO/JISIUPOBAHUE TEXHOJOTHYECKUX IPOIECCOB 00pabOTKU JTAHHBIX C
HENBbI0 YHUPHUKAIMKM TIPOrpaMMHOr0 MHTEpdeiica eInHOi MHTETPUPOBAHHON CHUCTEMBI
yepe3 TUMU3aIuio (KIaccu(uKaIrio) onepaluii B3auMoAeHCTBUS JTNIa TPUHUMAIOIIETO
perieHus ¢ 00beKTaMu (CTPYKTYypaMu JaHHBIX ) TipeameTHoi oosactu KCOY.

Hcxons 3 BO3BMOXKHOTO pa3BUTUS UHDPACTPYKTYPHI 00bEKTa aBTOMATH3AIUU -
MPOLIECCOB OPraHU3alMOHHOIO YIPABIEHUS, PA3BUTUS MaTEMaTUYECKUX MOJEIeEH,
MIPUMEHSIEMBIX JUISI ONHMCAHUS TEXHOJOTMUECKUX IMPOILECCOB YIpaBJICHUs, B COBpe-
MEHHBIX yCJIOBHUSX BhIpaboTKa MeToosioruu npoektupoBanus KCOY ¢ makcumaabHO

ISSN 1560-8956 5



MiBizoMumii HAyKOBO-TeXHIYHMI 30ipHUK «AJANTUBHI CUCTEMU aBTOMATUYHOTO ynpasiinass» Ne 17 (32) 2018

aJlalTUBHON CTPYKTYpOH TpEJCTaBJICHUS JaHHBIX MpPEJIMETHOW 00JIacTh U Tporpam-
MHOT0 00ecrieuyeHus: caMOi CUCTEMBI ITPUOOpeTaeT HauboJIbIIOE 3HAYCHHE.

B aT0if cBsi31 Hanbosee epceKTUBHBIM HarpasieHreM B co3fannu KCOY sprnser-
csl IOJIXOJI, OCHOBAaHHBI Ha MH(MOPMAIIMOHHON TEXHOJIOTUH, KOTOpast MPEe/ICTaBISET COOO0i
rMOKO€ BBHICOKOABTOMATU3MPOBAHHOE TIEPEHACTPAUBAEMOE MPOU3BOJICTBO MOJIEIEN aBTO-
MaTU3UPYEMbIX TPOLIECCOB, MO3BOJISIOIIEE HETIPEPHIBHO COBEPIIIEHCTBOBATH TEXHOIOTHYE-
CKMIi TIpOIIeCC CO3/JJaHUSI CUCTEMBI, MOJUIEPKUBATH AKTYaJIbHOCTh WHCTPYMEHTAJIbHBIX
CpE/CTB M CTaHJIAPTOB, a TAK)KE pa3BUBATh U COBEPIIEHCTBOBATH U caMy cuctemy |1, 2].

NudopmaiimonHas CocTaBisiiolas Tako TexHosioruu npu cozpanuun KCOY
oOecrieunBaeT (HOpMUPOBAHUE CTPOTO OMPENIECTICHHONW CTPYKTYpPhl JaHHBIX, B PaMKax
KOTOpOW co3/1atoTcsi MH()OPMAalMOHHbIE MOJEIN OOBEKTOB IMpeIMEeTHOW 00JIacTH U
peanu3zyeMbIX 3a7ad rnepepaboTku MHPOpMAIMU, U YUUTHIBAECT peajibHble OCOOCHHO-
CTH TEXHOJIOTMYECKUX TPOIIECCOB MPOBEJCHUSI ONEPATUBHBIX, TNIAHOBBIX W aHAIUTHU-
YeCKMX PacyeToB U orepalnuii o o6paboTke JaHHBIX. A (yHKIIMOHAIbHASI €€ COCTaB-
JSIoIas  MpejacTaBiseT coOoif  MH(OPMAIIMOHHO-TEXHOJIOTMUYECKYI0  IaThopMy
(UTII), xoTopast obecrnieunBaeT co3jlanue U (yHKIIMOHUPOBAHUE BCE COBOKYITHOCTH
MaTEeMaTUYECKUX MOjIeNiell pacueTHO-aHAIUTUYECKUX 3aJ/1ay, JJOTUYeCKu U UHpopMa-
IIMOHHO B3aMMO3aBUCUMBIX MEXay COOOK MO II€JI€BOMY Ha3HAUYEHUIO, PACUETHBIM
BXOJIHBIM M BBIXOJIHBIM JIaHHBIM.

Utak, ocHoBHO# 1ienbto npeanaraemoit UTII sBasiercst ynydieHre KoopauHaIuu
Y TIOBBIIIICHUE MHPOpPMAIIMOHHONW obecrieueHHOCTH padoThl Tosik3oBareneit KCOY 3a
CUET COKpAIIECHUSI CPOKOB MOJrOTOBKM 0OBbEKTA aBTOMATU3AIINH, Y CKOPEHUE TIPEOCTaB-
JeHuss MHTepeiicoB B3aMMOJEMCTBUS I0JIb30BATENS, CO3JaHUE WHTETPUPOBAHHOIO
MH(GOPMAIMOHHOTO pecypca U €IMHOM MPOrpPaMMHO CpeJIbI.

2. Opranuzanuonnasn crpykrypa UTII nocrpoenns CIIIIP

B coBpeMeHHBIX WMHMOPMAIIMOHHBIX CHUCTEMax Ui aJeKBATHOTO OTPAXKEHUS
(GYHKIMOHAIBHOTO MpeIHA3HAYEHUS UCTIONb3YEMBIX JIAHHBIX MPUMEHSETCS TPEXYPOB-
HEBasi OpraHU3aIlMOHHAsl CXeMa MOCTPOEHHUS], B KOTOPOI BBIICIAIOTCS YPOBHU: BHEII-
HEW MojieNd JaHHBIX, OTpaxaroield mHTepdelic mporpaMMHOIO NPWIOKEHUs, KOH-
HENTyaJlbHON MOJeNu, OTpakarolleldl MpeCTaBICHUs] JaHHBIX (QYHKIIMOHATBHBIX
3aJlay MPOrpaMMHOTO MPUIOKEHUS, ¥ (U3NUECKONW MOJICIIN, OTPAKAIOIICH CTPYKTYPhI
JTAHHBIX B 0a3e JaHHBIX MPpeMETHON 00JacTi MHPOPMAIIMOHHON CUCTEMBI.

B ocHoBy amantuBHO# opranuzanuonHoil cxembl UTIT noctpoenus o0bEeKTHO-
OpUEHTHPOBAHHOU MHTerpupoBaHHO# nepapxudeckoid CIITIP qomxHBI OBITE TIOOXKe-
HbI TUIIOBBIE YEPTHI, C MOMOIIBI0 KOTOPHIX MOXKHO OTIUYHUTH OJMH OOBEKT JaHHBIX
ot npyroro. llenecooOpa3HOCTh TaKOro aHajlv3a W BBIJIEIEHUS KJIacCOB OOBEKTOB
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npeJMeTHON o0yiacTu mpu pa3paboTKe BHEIIHEH M KOHIIENTyaJIbHOUW MOjJeTu 00Yy-
CJIOBJIEHA T€M, YTO JIJISl pa3HbIX (YHKIMOHAIBHBIX 3a/a4 MPOrPaMMHOIO MPUIOKEHUS
YacTO HCIMOJIB3YIOTCS OJIMHAKOBBIE OIEpallid BU3yalu3allud U MpeoOpa3oBaHUsl HaJ
“H(pOpMaIIMOHHBIMU MaccuBaMu JIaHHBIX. KpoMe Toro, ¢yHKIMu U mpoiiecchl o0pa-
OOTKH JIaHHBIX MPU MMO3TAITHOM BHEJIPEHUU MOJICUCTEM UHTEIPUPOBAHHON HepapXuye-
CKOM CHCTEMBI OBICTPO MOJUPUIMPYIOTCS, BOCCO37aBas IE€pPeMEHHbIE TpeOOBaHUS
MoJib30BaTeNel K rpeaMeTHoi obnactu. Bee 3To TpebyeT Takoil opraHu3aiiid CTpyK-
TYpBI CUCTEMBI, MPU KOTOPOIt OOBEKTHI TIPEIMETHON 0071aCTH M B3aUMOCBSI3U MEXIY
HUMU ObLIN OBl ONPEIEJIEHbl HE3aBUCUMO OT peajn3allii KOHKPETHBIX (yHKIMOHAIb-
HBIX 3a71a4 00pabOTKM JaHHBIX B MpolleIypax U uHTepdeiicax mporpaMMHOTO MPUIIO-
KEHUS, U TIPEACTABIISIIN CO00H eIMHYIO CTPYKTYpY.

B pesynbrare, 00beKTOM MPOESKTUPOBAHUS U ONMKUCAHUS B OPTaHU3AI[MOHHON MO-
JIEJIM CUCTEMBI JIOJKHBI BBICTYNATh HE TOJIBKO CTPYKTYpPbl JIaHHBIX IPEIMETHOU 00-
JacTH, a U caMU MPOLEeAypbl peaiu3anuu ¢yHKIMOHAIBHBIX 3a/a4. BBejaeHue 101moi-
HUTEJIBHOIO MPOMEKY TOUYHOT'O JIOTHYECKOT 0 IOy POBHS MPEICTABIIEHHUS MIPOILIEy pHOM
u uHTepdelicHol yacteit nporpamMmmuoit cpeanl UTII Mexay ypoBHSIMU KOHIIEITY ajlb-
HOIl M BHEIIHENH MOJENH NpeIMeTHON 00JacTh 00ecreuyuT HeOOXOAUMYIO HE3aBUCH-
MOCTb, T.€. afanTUBHOCTHh CIIIIP kK BO3MOXHBIM MU3MEHEHUAM M PACIIMPEHUSM BHEI-
HEl U KOHIIENTYyaJIbHOW Mojieneil 1aHHbIX (puc.1).

B pe3yiibraTe noruka Buzyanuzanuu (GyHKIMOHATBHBIX 3a/1a4 PeAMETHOMN obac-
TU CTAHOBUTCS TAKXKE JAHHBIMU, MMPEJICTABICHHBIMU B BUJE COOCTBEHHOI MOJEIN WH-
Tepdeiica, KOTOpas BXOJUT B KOHIENTYaJIbHYIO MOJEIb, a TEXHOJOTMYECKONH YacCThiO
WTII cranOBUTCSI UHCTPYMEHTAJBHBINA POrpaMMHbBINA KOMILUIEKC THOKO# (adanTUBHOI)
MH(POPMAIIMOHHON CUCTEMBI, (YHKIMEN KOTOPOro CIYKUT MHTEPIIPETAlUs U BOCIPO-
U3BEJIEHUE B 3a/layax IOJICUCTEM B3aMMO3aBUCUMBIX JTAHHBIX U3 MOJenu uHTepderica
(GYHKIIMOHAIBHBIX 33/1a4 U U3 MOjIelieit CTPYKTYp JaHHBIX KOHIIENTYaJIbHOTO Mpe/ICTaB-
JIEHUS TIPEeIMETHOM 00J1acTH.

Opnaxko npoctoe Hamuuue B CIIIIP oTaenbHBIX (QYyHKIIMOHAIBHBIX TMOJACUCTEM
elle He 00ecreunBaeT peleHusl BCEro KoMIUIeKea 3a/1a4, KOTOpble BOZHUKAIOT KaK Ha
ATane NPakTUYECKOro CO3/IaHMsl MPOTrPaMMHOM CUCTEMBI, TaK M Ha dTale €€ IKCILIya-
TallMM, CBSI3aHHBIX C O0eCreueHueM HaIeKHOU U 2P (HEKTUBHOM pabOThl HA MPOTKE-
HUU BO3MOKHO 0oJiee MpOoA0KUTETLHOTO KU3HEHHOTO 1UKIIA.

B pesynbrare K (yHKIIMOHAIHHOCTH COBPEMEHHBIX WH(POPMAIIMOHHBIX CUCTEM CJie-
JyeT MPebIBISTH TpeOOBAHMUS, KOTOPbIE MPely CMaTpUBatOT OTKPBITOCTh CTPYKTYPhI CUC-
TEMBI, HAJTUUKe TMOKOro uHTepdeiica (MexaHu3Ma) Jyisl BKIIFOUSHUS! HOBBIX OOBEKTOB U aJl-
TOPUTMOB PELIEHUS PUKJIAJHBIX 33/1a4 U BO3MOXKHOCTH aJIaliTallid K U3MEHEHUSM, KaK B
CTPYKTYpe, TaK U B 3HAYEHHSX IAPAMETPOB 00BEKTOB MPEIMETHOI 00JIaCTH.
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uHTEpCheinca

| Toruyeckuii NoaypoBeHs npeacTaenequs - 5 AT

hYHKUMOHANBHBIX 38084

‘ Mogenu cTpykTyYp OaHHBIX |
|_r | I
L KoHuenTyansHas moaens npenctasneHwus npeametHon obnactn COMP |

baza cTpykTyp A@HHBIX, MOOENern-MeToA0E, MHTepdencoB

Puc. 1. - AnanrtuHas opranu3anuonnas cxema UTII moctpoennst CIITTP

Takum oOpazom, nHpOpMaIMoHHasi 4acTh — 0a3a JaHHBIX M TEXHOJIOTHYecKas
yacTh — nporpammuoe obecrieuenue UTII OyayT cocTosiTh U3 QYyHKIMOHAIBLHON CO-
CTaBIISIOLIEH, KOTOpasi OTpakaeT OCOOEHHOCTH M IMPOLIECCHl MPeJAMETHONH 00JacTu, 1
MH()OPMAIIMOHHON COCTaBIIAIONIEH, KOTOpas OoTpaykaeT yHUDPHUIIMPOBAHHBIE CIOCOOBI
B3aMMO/IEHCTBUS ¢ 00BEKTaMHU MPEAMETHON 00JIaCTH.

3. KonuenryaabHasi cxema nocrpoeaust UTII

Wtak, nporpaMMHoe oOecrieueHne 00beKTHO-OPUEHTUPOBAHHOMN HepapXUYecKOit
CIIIP noctpoennoii Ha Oa3ze amantuBHONH WTII 101KHO COCTOSTH W3 MOJICHUCTEM,
OpPUEHTUPOBAHHBIX Ha pellleHrue (yHKIUOHAIBHBIX 33/1au B paMKax oOecreueHus WH-
(dhopmanmoHHBIX NOTpeOHOCTEH Mosbp3oBarels npeameTHoit obaactu KCOY. Kaxnas
GbyHKIMOHAJIBHAS 33/1a4ua, B IIEJIOM, XapaKTepU3yeTcs BXOAHBIMU JAaHHBIMU (TTIOTOKOM
JTAHHBIX), BBIXOJIHBIMU JJAHHBIMU (ITOTOKOM PE3yJIbTaTOB) M METOJIaMH MX 00paOOTKH
(uaTepnpeTanu U TipejcTaBieHus). [log merogamu oO0pabOTKM clieyeT MOHUMATh
WHCTPYMEHTaJIbHBIe (YHKIIUU, KOTOpPhIe 00€CIeunBalOT pa3HOOOpa3HbIe MEXaHU3MbI
MaHUITYJIUPOBAHUS BXOJIHBIMU JaHHBIMU (YHKIMOHAIBHBIX 3a/1a4y. K Takum metonam
OTHOCSITCSL OTIepallui BHIOOPKU JTAHHBIX, (GUIBTPAIIMUA JTAHHBIX, BHECEHUS U3MEHEHUI
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B 3JIEMEHTHI JAaHHBIX, YIaJCHUE JaHHBIX, arperUpOBaHUs JAHHBIX 11 GOPMUPOBAHUS
AHAJIMTUYECKOH OTYETHON MH(MOPMAIIK WU APYTUX JIAHHBIX-PE3YJIHTATOB.

Takum 00pa3zoM, MOXKHO TOBOPHUTH O CIIEAYIOIEH KOHIIENTyalbHOH cxeme Mo-
ctpoenust UTII B Buje TpexypoBHEBOM OpraHU3aIMOHHON CTPYKTYPhI «(yHKIIMOHATIbHAS
cpena npeaMeTHoi obaacTi — QyHKIMOHAIbHAs 3a7a4a — UHCTPYMEHTaJIbHAs (QyHKIMS
oOpabotku». B pesyibrare npukiagHas 4acTb CUCTEMbl OyJET CTPYKTYpPUpPOBAThHCS W3
MOJICKICTEM, KOTOPBIE BBIJIENISIOTCS HE 10 MPOOIEMHO-OPUEHTUPOBAHHBIM TPU3HAKAM, a
1o (pyHKIMOHAILHBIM, KOTOPbIE OPUEHTUPOBAaHBl HA THUIIOBBIE OIEpaluy B3anMOJEcT-
BUSI C OOBEKTHOI MPEIMETHOM Cpeioi PU MHTEPIPETALMHI U TIPECTABIECHUH JAHHBIX.

TpeboBanus yHUBEpCAILHOCTH U €IMHO00pa3us B crioco0ax MpeicTaBIeHHs J1aH-
HBIX T10JI30BATENIO MPUBOJUT K HEOOXOJUMOCTH CO3J[aHUS TaK Ha3bIBAEMbIX METaJaH-
HbIX. OJIHAKO MX NMPUMEHEHHE SIBIISIETCS OJHUM M3 HauOoJiee CIIOKHBIX U MPAKTUYECKH
HEJIOCTATOYHO MpPOpPaOOTAHHBIX HMHCTPYMEHTOB B COBPEMEHHBIX WH(OPMAIMOHHBIX
TexHojorusx cozaanus KCOY. B o6em cirydyae He0OX0MMO BBIAEATH TAKUE aCHeK-
Thl METAJIaHHBIX, KOTOPbIE JOJKHBI ITpucyTcTBOBaTh B CIIIIP, Kak ¢ TOUKM 3peHus oru-
caHusi OOBEKTOB MPEIMETHOM 001acTH, TaK U Gy HKIIMOHAIBHOCTH CUCTEMBI:

1) MeTalaHHBIE O CTPYKTYpE NaHHBIX MPUKIATHON 00IaCTH;

2) MeTaJlaHHBIE O TIpolieccax;

3) MeTasiaHHbIe O croco0ax MpeICTaBlIeHUs JaHHbIX (MHTepdeiicax) NoIb30BaTeNo;

4) MeTaJJaHHBIE ONMCAHMS 10JIb30BaTENEH;

5) MeTaaHHbIE 110 aIMUHUCTPUPOBAHUIO CUCTEMBI.

IlepBbie 1Ba acniekTa OTpa)xaroT OOBEKTHO-OPUEHTHUPOBAHHBIN MMOAXO0/ K Oonuca-
Huto npeamerHoil obnactu KCOYVY, a octanbHble - aJalTUBHOCTh K CIIOCOOam Ipeji-
CTaBJICHUS JIAaHHBIX 3TOU MpeMETHON 00acTH.

PaccMoTpuM MeXxaHU3M MpeCTaBICHUs JAHHBIX B 00BEKTHO-OPUEHTUPOBAHHOM
CIIIIP, nocTpoeHHbIH ¢ UCIOIB30BAHUEM TEXHOJIOTMH METaIaHHBIX.

D¢ heKTUBHOCTD CIIOKHBIX MHPOPMAIIMOHHBIX CUCTEM B 3HAUYMTEJILHOU Mepe 3a-
BUCUT OT CHOCOOOB CEMAHTUYECKOTO COTJIacOBaHUS MHTepdeiica MpUKIaJHBIX Npo-
rpaMM C JJaHHBIMU €€ OU3HEC-JIOTMKU, KOTOphIe 00padaThiBalOTC Ha KOHIETITY A IbHOM
u (puU3ruecKoM ypoBHsX npejacraBieHus. [Ipu 5ToM odeHb BakHO, Kak 0OecrieunBaeT-
Csl Ta WM WHAs CTeNeHbh HE3aBUCUMOCTHU (COTIACOBAaHHOCTHU) JAHHBIX OT JIOTUKHU TPO-
rpaMM. M3BECTHO HECKOJBKO CIOCOOOB CEMAHTUUYECKOIO COIJIACOBAaHUS Yepe3 Mexa-
HU3M CBSI3BIBAHUS CTPYKTYp JIaHHBIX C MPUKIAAHONW MPOrpaMMoOii, KOTOphle MOTYT
OCYUIECTBIISITHCSI KaK Ha dTanax KOMIWIALHMU (MPOEKTUPOBAHMS), TaK U MPHU BHINOJI-
HEHUU (TPAHCIISIIIMK) IPOTPAMMBI.

BcerpanBanue CTpyKTyp [aHHBIX B IMpOrpaMMbl UM HX CBSI3bIBaHHE C OU3HEC-
JIOTMKOH, BBIOJHAIOIIEECS /10 Hauajia pa0oThl IPOrpaMMBbl, T.€. Ha CTa/IUU €€ MPOEKTH-
poBaHuUs1, 00eCTIeYMBAET CTATUYECKYIO COINIACOBAHHOCTD JIaHHBIX. [Ipu TakoM BapuaHTe
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CBSI3BIBAHUS B CIIyyae MOAU(PUKAIIMKI KOHIENTYaTbHON MOJIENN JJaHHBIX JJIS1 YCIIEIIHOTO
BBHINIOJTHEHUS (DyHKIIMOHATIBHON 3a7]aud HEOOXOJAUMO TMOBTOPHO MPOBOAWTH KOMITUJIS-
IIUIO U MOCTPOEHKE HOBOTO 00pasa MporpaMMebl, MPUTOAHON K UCIIOJIB30BAHUIO C MOIM-
GbUIMPOBAHHBIMU CTPYKTYpPaMH JTaHHBIX.

Peanu3zanus cioco6a cBA3bIBaHUS Ha 3TAre BHIMOJIHEHUS MTPOTrPAMMBI, T.€. OJIHO-
BPEMEHHO C BBHIOOPKOI NMPUKIIAIHBIX JaHHBIX U3 0a3bl, pa3pelnaeT o0ecrneyuTh JUHA-
MUYECKYIO0 HE3aBUCUMOCTh JAHHBIX, KOTOpas 00JaJaeT MakCUMajIbHOU I'MOKOCTBIO B
npuMeHeHuy. Takoe IMHAMUYECKOE CBA3BIBAHUE pealu3yeTcs IyTeM CO3JaHMs ClIo-
Bapsi OTOOpaXKeHUil CTPYKTYp AAHHBIX (PYHKIIMOHAJIBHBIX 3a]]a4 KOHIIENITY aJIbHON MO-
JIefl, PeajJu30BaHHOIO B BUJI€ COOCTBEHHOU MOJIENIM UCIOJIb30BAaHUS CTPYKTYp JaH-
HBIX B wuHTepdelicax NPUKIAJHON TporpaMMbl. B sTom ciiyyae Moaudukarus
KOHIENTYaJIbHON MOJIENN JJaHHBIX HE pa3pyllaeT MepBUYHOE COCTOSHUE MPUKIATHON
MPOrpaMMBbl, T.K. U3BMEHEHUs B Hell Oy IyT BOCIIPOU3BEICHBI B MOTUGUKAIIMK JTAHHBIX
cOOCTBEHHOI MOJIeNIU MIPEJICTaBICHUS, CTPYKTYpPa KOTOPOI OCTaeTCsi HEM3MEHHOA.

C TOUYKM 3peHHUsI MPOU3BOJUTEIHLHOCTU CUCTEM PEAIbHOTO BPEMEHU JUHAMUYE-
CKO€ CBSI3bIBAHUE HECKOJIbKO CHMKAET CKOpPOCTh JOCTYNa K IMPUKIAJHBIM JaHHbBIM,
BCJIE/ICTBUE JIOMOJHUTEIHLHOIO CUMTHIBAHUSI CITYKEOHON MHPOPMAIUK O CBSI3SX JIaHHBIX
KOHIENTYaJIbHOI MOJ/IENN U cOOCTBEHHOM. OHAKO PAJIOM € BO3MOXKHOCTSIMU MOAUDU-
Kallud W Pa3BUTHS KOHIENTYyaJbHOM MoOjJeIN THMOKOe TUHAMHUYECKOE CBS3bIBAHUE
CTPYKTYP JAHHBIX C MPOrpaMMaMU 00ECTIEYUT HEOOXOAUMBIE YCIIOBHS COMTPOBOXKICHUS
M3MEHEHHH QYHKIUH MporpaMMHOTo obecreueHus U MPUKIaIHbIX 0a3 JaHHBIX. | nOKoe
JMHAMHUUYECKOE CBS3bIBAHHE Yepe3 COOCTBEHHYIO MOJENb MPEJICTABICHUS U JOCTyIa K
MPUKJIAJHBIM JJAHHBIM KOHIENTYaJIbHONH MO OOECHEeUUT NPOCTOE W3MEHEHUE
CTPYKTYphl 0a3bl JaHHBIX, IPOrpaMMHpOBaHKE U (HOPMUPOBAHUE 3aPOCOB K HEWl, a,
CJIEJIOBATENBHO, YCKOPUT pa3pabOTKy HOBBIX (yHKIIMOHAJIBHBIX 33]1a4 U MOJCUCTEM.

Ntak, OCHOBHBIMU CTPYKTYpaMu COOCTBEHHOI MOENU JUHAMUUYECKOTO CBSI3bI-
BaHMS SIBJISIIOTCS MOJIENIM OTHOIIEHUN U arpulyToB. IlpuHiun orobpaxxkenus undop-
MalMOHHBIX OOBEKTOB KOHIIENTYaJIbHONH MOJIENIM B 3JIEMEHThl MOjenu uHTepdelica
IIPE/ICTABIIEH Ha puc. 2.

Kaxxnas 3amnuch Moj€nu OTHONIICHUN COAEPKUT OOIKE CBEJEHUS O CTPYKType
JTaHHBIX OTHEeNbHON (yHKIMOHambHOUM 3amaun CIIIIP B koHientyanbHOU MOAENH,
MEPBUYHBIM KJIHOYOM KOTOPOW SIBISIETCS WACHTU(PHUKATOP OTHOUIEHMS, OJHO3HAYHO
OTIpeJICIISIONINA 0TOOpaKEHUE CTPYKTYpPhl JAHHBIX KOHIIETITyaJIbHOW MOJIENId B WH-
Tepdeiic GpyHKIMOHANBHOM 3aaun. Mojienb aTpuOyTOB ONpeAenseT XapaKTepUCTUKH
(cBOiicTBa) 3JEMEHTOB CTPYKTYpPHl JaHHBIX B KOHIENTYaJlbHOH MoOjAeNnu (yHKIIHO-
HAJIBHOW 3aJjau¥, TPUHAJICKHOCTh KOTOPBIX OIpeaeseTcs uaeHTuGuKaTopamu
OoTHolIeHUs] U aTpulyTa. BBeleHUME HOBBIX CTPYKTYpP B KOHIIENTYyaJlbHYIO MOJIETh
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ocCyIIecTBiIsieTcs J00aBIeHUEM HOBBIX 3allceil B MOJieNlb OTHOIIEHUH 1 (popMupoBa-
HUEM HOBBIX JJAHHBIX 00 aTpuOyTax 3Toro oTHouieHus. CxeMbl paboThl IPOrpaMMHO-
ro npunoxxenust UTII npu 3ToM aBTOMaTudecku MOAUPUIMPYIOTCS B 3aBUCUMOCTHU OT
3aHECEHHBIX JIaHHBIX B COOCTBEHHYIO MOJIeNIb. €M He MeHee, caMo MPUIOKEHUE OC-
TaeTcs 0e3 U3MEHEHU U AeKiIapupyeTcs: Kak Habop:

P=(T,U.G, fs. f1)>
rae T ={t|iel} — MHOXeCTBO ()YHKIIMOHATBHBIX 3a]a4 HPIIOKeHUs, U = {uj |jed } -
MHOKECTBO TOJIB30BaTENEN HPUWIOKEHUS, G = { g |lkekK } — MHOYXECTBO I'PYIII [10JIb30Ba-
Tenelt, f;:UxG—{0,1} — QyHKIMS NPUHAIICKHOCTH IONB30BATENs K TPYIIIe,

1 :(UVG)xT —{0,1} — byHKims focTyna K (yHKIHOHAIBHBIM 3a/[adaM.

r— ;0_ e_ _a_ _a_ ; ; ) I” = TTomvdeckan noayposens 'i
I ”’-‘e ”TZ ";t' o%maﬂ Tl ! npeacTasneHwns Mogenv :
I NPSAMETHOW:0LNAcT! | | uHTepdeiica hyHKuMOHaNLHON :
I of U 3apaum :
I Mogenb cTpyKTyphI | | MIBAEIIE wbaare |
I A J'J,EiHHIE’I}):{ yp I || oTHOweHwiA aTpubyTton |
I _ |
I (OYHKLUMOHANBHOR } I aTpubyT 1 |
| afauu |E> OTHOLLUEHHE | | @t I
I
l anemMeHm aFneMeHm | l anMﬁyT T I
I 1 e ¢ | |
| | :
| | s | | |
I | | |
| | |
L I

Puc. 2. - Ilpunnun orobpakeHust 00bEKTOB KOHIIETITY ATbHON MOJIETH

OyHKIIMOHAIbHBIE 33/1a4d ONPEIEIIAIOTCS KaK Ha0Opbl:
L :(RaAafRTafATaDafDaMan)a
rae R= {ri liel } - MHOXECTBO CTPYKTYP JIaHHBIX (DYHKIIMOHAJIBHBIX 3aj1a4, IIPEICTaB-
JIEHHBIX B MOJenU oTHomenuit f, :T—> R, A:{ay lyeY } - MHOJ>KECTBO DJIEMEHTOB

CTPYKTYDP AAaHHBIX (PYHKLII/IOHEU'[BHBIX 3aJlad, IpCACTABJIICHHBIX B MOICIN anI/I6}/TOB

fl:AxT —-R, D= {dh |he H } - MHOXKECTBO METOJIOB - (YHKIIMI 00pabOTKU dIeMeH-
TOB CTPYKTYpP JaHHBIX (YHKIMOHAIBHBIX 3a1a4 f,:D—>T1, M = {m, |l e L} - MHOXe-

CTBO BHUJIOB CBSI3BIBAaHUS CTPYKTYp JAHHBIX, ONPEIEISIONIUX MOJedh UHTepdetica
byHKuMoHaNbHOM 3a1aun £, : T — M (Tabiuua, AepeBo, KapTa, OTUET).

Metop1 00pabOTKH 3JIEMEHTOB CTPYKTY P JAHHBIX OMPEICIIIOTCS KaK HaOOPHI:
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D L
dh:(Saf:S‘ﬂfR> A))
S={s,|veV} - MHOXeCTBO MOJelIell CII0cO6OB 0OPabOTKH JAHHBIX (IIPOCMOTP, PejaK-

TUPOBaHUE, CO3JAHUE, yJAJIEeHHUE, TIOUCK, (POPMUPOBAHUE CBOJHBIN JAHHBIX, IIEPEXO] K
COIYTCTBYIOIUM CTPYKTypaM JaHHbBIX), f;:D—>S — QyHKIMSA NpUHAIEKHOCTH CIO-

co00B 00pabOTKH JAHHBIX, f, :D—> R - (GyHKIUS IPUHALIEKHOCTU METOLY 00pabOTKU

MHOYKECTBA COIMYTCTBYIONIUX CTPYKTYP JaHHBIX, f) : Ax D —> R - QyHKIUS IPUHAILIEK-

HOCTHU METOJTy 00paOOTKH MHOXKECTBA AJIEMEHTOB COIY TCTBYIOIIUX CTPYKTYP JTAHHBIX.

[IpumeHeHnne NPUHIUIIOB BEPTUKAIBHONW U TOPU3OHTAIBHOMN JIEKOMIIO3UIIUU T10-
3BOJISIET BBLIEIUTH MPU MOCTPOEHUHM OPTraHU3AIMOHHON CTPYKTYpPhl MPOrPaMMHOIO
komruiekca MTII tpu ypoBHs untepdeiica B3auMoIelicTBUS ¢ JaHHBIMU U3 COOCTBEH-
HOH M KOHIIENTYyaJdbHO# Mojenu GyHKInoHanbHbIX 3a1au CIITIP:

1) ypoBeHb MpOOIEMHO-OPUEHTUPOBAHHON CPEJIbI MOJb30BaTENsl 00BhEKTAa aBTO-
MaTHU3alNH;

2) ypOBEHb MHCTPYMEHTAJIbHBIX CPEJICTB pelleHus (QyHKIMOHAIBHOU 3a/a4M,
BBIOpAaHHOI MOJIB30BATENEM;

3) ypoBeHb peanuzanuu GyHKIIMU UHCTPYMEHTAIBLHOTO CpeAcTBa (DY HKIIMOHAb-
HOW 3a/1a4M.

[TepBbIit ypoBeHb OpraHU30BBIBACT PabOTy MOJb30BaTENsl MPU PEIIEHUU MPU-
KJIaJHOI mpoOsieMbl 00bEKTa aBTOMATU3allMU M IpejajaraeT Mpeaonpee/ieHHble B
KOHIIENITYaJIbHON MOJIeNIN MPEeJIMETHON 00JIacTU COBOKYMHOCTU (PYHKIIMOHAILHBIX 3a-
Jad. ITOT ypOBEeHb MPEJICTABJICH B BUjie MOayJisl «MeHemKepy, KOTOphIii BOcco3/1aeT
JIOCTYITHYIO COBOKYITHOCTh U IOCIIEIOBATENILHOCTh MPUMEHEHHUS 3a/1ay B BUJIE Uepap-
XUYECKOT0 MEHIO WU JIEPEBA MOJACUCTEM.

BTtopoii ypoBeHb BOCCO3AET MPOLIEAYPY peaU3allii ONpeIe]IeHHONW Ha MEPBOM
YpOBHE (PyHKIIMOHAIBHOW 3aJ1auy, TUIl KOTOPO ONpeJesiIeTcsl B 3aBUCUMOCTU OT yC-
TQHOBJICHHBIX B KOHULENTYaJIbHONH MOJEIM WH(POPMAIIMOHHBIX CBSI3€ 3JIEMEHTOB
CTPYKTYP JIaHHBIX IIPeJAMETHOM o0jacTu B mHTEpdelice peanusanuu GyHKIMOHATHHOMN
3amaun. Kaxmas QyHKImoHaIbHAS 3a/1a4a MOXKET UCIIOJIH30BATh CJICTYOIIIE TUITIOBHIE
MH(MOPMAIIMIOHHBIE CBSI3U MEXIY 3HAYCHUSIMU DJIEMEHTOB CTPYKTYP JIAHHBIX:

- POCTHIE OTHOMICHHUS («OJIUH K OJTHOMY» - CIUCOYHOTO THUIIA);

- CTPYKTYpUPOBAHHBIE OTHOIICHUS («OJIUH KO MHOTUM) - HEPAPXUUYECKOIO TUIIA);

- (YHKIIMOHAJIbHBIE OTHOIIEHUS (MEXTy HECKOJBKUMHU CTPYKTypaMu ¢ oOpa3zo-
BaHHUEM HOBBIX DJIEMEHTOB JJAHHBIX C IIOMOIIBIO arperaTuBHBIX QYHKITHIT).

B 3aBrcHMOCTH OT THIa OTHOIIEHWH MEXIy 3HAUYEHUSMU BJIEMEHTOB CTPYKTYDP
JAHHBIX, KOTOpbIE 00pa3yloT 3ajja4y, B IPOrpaMMHOM KOMILIEKCE I MPOCTHIX OTHO-
HIEHU ucnolib3yercsa MoxyJb «Tabnuma», s cTpyKTYypUPOBAHHBIX OTHOLIEHUH -
«JlepeBoy», st GyHKIMOHAIBHBIX OTHOIIEHUH - «OTYETY.
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Monynb «Tabiuiia» npencTaBisieT peasiiuOHHbIE CTPYKTYPbl JaHHBIX U IpeJy-
cMaTpuBaeT (PYHKIMM peAaKTUPOBAHUS, MPOBEPKH, MOATOTOBKH, MOUCKA, YyJaJICHUE,
nevyatu JaHHBIX. Moaynb «JlepeBo» MpeacTaBiIsieT uepapXuyeckue CTPYKTYpPhI JIaH-
HBIX U TpeycMaTpuBaeT Te ke (QYyHKIMHU, yTo U MoayJib « Tabmuma». Moaynb «Ot-
4eT» HallpaBjieH Ha 00pa0OTKy pa3HBIX CTPYKTYp, KOTOpbIE€ HAXOJSATCS B MPOCTHIX WU
CTPYKTYpPHPOBAHHBIX OTHOILIEHUSX MEXKIAYy COOOI0, C UCIOJb30BAHUEM arperaTuBHBIX
(aHanmuTudeckux) GyHKIUH 171 GOpMUpPOBaHUS HOBBIX O0OOIICHHBIX JaHHBIX. DYHK-
HUSMHU 3TOTO MOJYJISl CIIyKaT (OPMUPOBAHUE, IPOCMOTP U BBHIBOJ TAHHBIX.

Kpome npuBeieHHbIX MOJTyJI€i, KOTOpbIE CBSI3aHbI C TUIIAMU OTHOILIEHUN MEXKITY
3HAYEHUSMU DJIEMEHTOB CTPYKTYp JaHHBIX, JIJIsi oOecreueHus HOpMajibHOro (yHK-
[IMOHUPOBAHUSI MH(DOPMAIIMOHHON CUCTEMBI BTOPOH yPOBEHb TAaK)KE BKJIKOYAET Clie-
Jyrolue o0CTy KUBAIOIINE MOJYJIH, K YHCIY KOTOPBIX OTHeceH MoAdyJh «Peructpa-
IUs» — A UWJISHTU(UKAIUUA TOJh30BATENsI W OMNpEJAeNieHUs ero mpaB JIOCTyNa K
(GYHKIIMOHAIBHBIM 3a7a4aM U UX (PyHKIIUSM.

Tpertuii ypoBeHb 00€CIIEUMBAET peaTU3alMI0 TUIOBBIX (YHKIIUN, KOTOpbIEe 00pa-
3YIOT TIPOIIeayPhl 00PaOOTKU dJIEMEHTOB CTPYKTYP JTAaHHBIX (YyHKIIMOHAIBHON 3a/1auu.
Omnpenenensl cienyromue QyHKIUU:

1) «KapTtouka» — BejieHHe (peakTUpOBaHUE) TEKYIe nHMOpPMAIIMK JIEMEHTOB
B CTPYKTYPE JIaHHBIX;

2) «BcraBuTh» — co3/1aHUE HOBOW MH(OPMALIMK B CTPYKTYpE JaHHbBIX;

3) «Otuer» — popmupoBaHre 0000IEHHBIX JaHHBIX U3 UHPOPMAIUU JIEMEHTOB
B CTPYKTYPE JIaHHBIX;

4) «ITouck» — hopMUpoBaHUE 3aIIPOCOB K Oa3e JaHHBIX;

5) «Y nanute» — yaanenue nHGopMaiu U3 CTpyKTyphl IaHHBIX;

6) «O6paboTkay — 3amycK npoueayp oOpaboTKU WIK MIPOBEPKU TEKYIIUX CTPYK-
TYp JAaHHBIX;

7) «llepexom» — BBI3OB APYTUX MOIYJICH;

8) «CTtpoka» — cunThIBaHKWE U YIIPABIEHUE JAHHBIMU PEJIILIMOHHOTO TUIIA;

9) «¥Y3em» — cunThIBaHUE U yIIPABIICHUE JAaHHBIMU UEPAPXUUECKOTO THUIIA;

10) «IlpocmoTp» — popMupoBanue TeKyIeit nHGOpMAIIUU PJIEMEHTOB CTPYKTY-
PBI JAaHHBIX JJIsE IPOCMOTpA.

B pesynbrare Oyner co3jaHa cUCTEMHas OCHOBa ()OPMUPOBAHUS €IUHON WH-
dbopmanmonHoit cpeanl s nocrpoeHuss KCOY MoHUTOpUHIa MpOU3BOACTBEHHBIX
nokasareieii cyobektoB OPD B cocTase:

- €JIMHOI cUCTEMBI KJIAaCCU(UKATOPOB U CIIPABOYHUKOB,

- €JIMHOM CHCTEMBI IPOTOKOJIOB ¥ MHTEP(hElicoB,

- YHU(MUIIUPOBAHHOU CTPYKTYPBl XpaHEHUS TAaHHBIX,

- YHU(MUIIUPOBAHHOW CUCTEMBI JIAHHBIX PEAJbHOIO BPEMEHU M KOMMEPUYECKOIO
ydeTa Mpou3BOJICTBEHHBIX MOKazaTelnel cyOobekToB OPD.
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BriBoaBI

Jletanu3npoBaH MOAXOJ K NMPOEKTUPOBAHUIO OOBEKTHO-OPUEHTUPOBAHHOW He-
papxuudeckoit CIIIIP, oTimuurensHas 0COOEHHOCTH KOTOPOIO COCTOMT B TOM, YTO
MPOrPaMMHON COCTABJISIIONIEH CUCTEMbl CTAHOBUTCS €AUHBI MPOrpAMMHBIN KOM-
mwieke WTII, uaTepnperupytomuii JTaHHbIe U3 COOCTBEHHOU Mojenu UHTepdeiicoB
¢byHKUIMOHAIBHBIX 33/1a4. OcHoBY nporpamMMHoit yactu UTII cocraBisieT KOMIOHEHT-
Has OpraHW3allMOHHAs CTPYKTypa, pealu3ylollas TUIOBbIe QPYHKIIUHU CIIOCOOOB oOpa-
OOTKM U NpPEJCTaBIEHUs] CTPYKTYp JAAHHBIX, Ha 06a3e KOTOPBIX MOJIb30BaTENlb PEIIaeT
(byHKIIMOHAIBHBIE 3a/1a4M rpeaMeTHol obnactu KCOY.

Pa3paboTka ¥ mnpuMeHEHHE TaKoi NporpaMMHON cpejsl Ha MpeIoKEHHON
wiatgopMe MpeoCTaBiIseT €IUHBIN MPOTrPaMMHBIM TIPOIYKT pa3BepTHIBAHUS U CO-
npoBoxeHusT CIITIP, KOTOpBI CHU3UT PUCK, CI0KHOCTh U 3aTpaThl PU MEPEXOJIE K
HOBBIM 33aJlauaM OpraHU3allMOHHOr0 ypasieHus cyobekramu OPD.
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