TEMA 1.

MOHATUA OB MHO®OPMALMOHHBIX U
TEONMHPOPMALUNOHHBIX CUCTEMAX



* [eonHOPMaALMOHHbIE CUCTEMBI NMeLoT CBOUX

npeaLecTBeHHNKOB — NHPOPMALIMOHHBIE CUCTEMbI ODLLETO
TMna, nopogumBLUME METOAbl W TexHorormm paboTbl C
nHdopmaumen. MHbopmayuoHHOU cucmemMou SIBMAETCSH
aBTOMaTuU3MpoOBaHHaAA cuUCTeMa, MpegHas3HavyeHHad [angd
XpaHeHusa, o00paboTku U npeacTtaBneHnsl [OaHHbIX B
yoobHoMm Buae.

IHpopMaLIMOHHbIE CUCTEMbI CyLlecTBOBanM C MOMEHTa
nosiBNeHna obLwecTBa, MOCKOMNbLKY Ha nwbon craguu
pa3BUTUS obulecTBO TPedyeT AOns CBOEro ynpaereHus
cuctemMatusnpoBaHHOWU, NpeaBapuUTenbHO NOAroTOBIEHHOM
nHpopmaumn. OcobeHHO 3TO KacaeTcsl pPasHOObpa3HbIX
NPOM3BOACTBEHHbLIX MNPOLECCOB, TaK KaK OHU XXM3HEHHO
BaXXHbl Ons pa3uTtuda obuectea. OHU COBEPLUEHCTBYHOTCH
Hanbonee AOWHAMWYHO, W MO MeEpPe WX pPas3BUTUS
YCNOXHAETCA  ynpaBfieHne UMW, YTO  CTUMYNUPYET
COBEpLUEHCTBOBaHME U pa3BuUTMe UHMPOPMALMOHHbLIX
CUCTEM.



 CoBpeMeHHbIE WMHOPMALIMOHHbLIE CUCTEMbI CO34aloTCH,
Kak npaBuno, Ha 6aze 9BM 1 B Ka4yecTBe CBOEN COCTaBHOM
4yacTn UMeT bornee nnn MmeHee (B 3aBUCUMOCTWU OT LEnu
CUCTEeMbl) pa3BUTyD cuctemy Bocnpuatuda. Cucrema
BOCMPUATUA UHMOpMaLnN, B CBOK o0O4Yepedb, MOXET
npeacTaBnaTb CODOOM  [OOBOSMbHO  CIOXHbIA -~ KOMISIEKC
NporpaMMHbIX U TEXHMYECKUX cpedcTtB. [Ona pasBuUTbIX
CUCTEM BOCMNPUATUS MOXXHO BblOENUTb HECKOSIbKO 3TaroB
nepepaboTku NocTynarLemn NHpopmMaLnu:
npeaBapuTenbHaa obpaboTka Onsa npuBeaeHUs BXOAHbIX
OaHHbIX K CTaHgapTHOMY Ans OaHHOUM CUCTEMbl BuUAY,
BblOeneHne B MNOCTynawwen wnHdgopmMmaumm 3HaYnMbIX
MH(POPMALIMOHHBIX €OWHUL,, pacrno3HaBaHNe OOBLEKTOB U
CUTyauuu, KOppeKumsa BHYTPEHHen mogenu  mupa.
BaxHenwen npobnemon  BoCNpuUATUA  MHAOpMaL MK
ABMAETCH npobnema NHTErpauum nHdopmauuu,
nocTtynawoLwen KnU3  pasfinyHblX  UCTOMHUKOB U OT
aHanmMs3aTtopoB pas3HOro Tuna B npegenax o4aHoOW CUTyauuu.



e C TOYKM 3peHnss MHMDOPMALIMOHHOWM CUCTEMBbI B LIENOM,
cucrtema BOCMNPUATUSA OCyLlecTBNsEeT NePBUYHYIO
0bpaboTKky cobnpaemon n3BHe MHdbopmMmaumn. Hepeako Ha
NpakTUKe BCTpe4atlTcss MHAOPMALUOHHbLIE CUCTEMBI, HE
obnapatoLne Pa3BUTOU cucTemom BOCMPUATUSA
nHpopmauum (M3-3a OTCYTCTBMA HeobXoOAMMOCTU B
TakoBon). B nocnegHem cnydae cuctemMa BOCNPUATUSA
npeacraBnsaer cobown NpPOCTO CUCTEMY cbopa
MHdoopmMmaunn.

B obwem cnyyae CTpykTypy UHPOPMALMUOHHOW CUCTEMBI
MOXXHO NpeAcTaBuTb B BUOE COBOKYMHOCTU OTAENbHbLIX ee
YyaCcTeun, HasblBaeMbIX NOACUCTEMAMM.

« [logcuctema — 9TO 4YaCTb CUCTEMbI, BblOerieHHad no
KakoMy-1inbo npu3sHaky.



[lna cuctembl XxapakTepHbl cnegywuwime OCHOBHbIE
CBOUCTBA:

- CIIOXHOCTb;

- JeNUMOCTb;

- LIleNTOCTHOCTb;

- MHOroobpasue 3reMeHTOB 1 pasnuyme ux Npmpoabl;
- CTPYKTYPUPOBAHHOCTb.

Cr10)XHOCMb CUCTEMbI 3aBUCUT OT MHOXXECTBA BXOOSLLMX B
HEE KOMIIOHEHTOB, NX CTPYKTYPHOIO B3aMMOOENCTBUSA, a
TakkKe OT CJIOKHOCTU BHYTPEHHUX U BHELUHUNX CBA3en U
ANHaAMN4YHOCTMW.

,qenumocmb CNCTEMbI O3HAa4a€eT, YHTO OHa COCTOUT U3 pAOa
noacmnctem i AJIEMEHTOB, BblOEJIEHHbIX Nno
oripeaernieHHomMy rpum3Haky, oTBeYvHakwlweMy KOHKPETHbLIM
HendamMm n 3agadaM.



* BO3MOXHOCTb BblAENEHUA MOACUCTEM (OEKOMMO3NLMS
CUCTEMbI) YyMNpoLlaeT ee aHanmMa, TaK KakK 4YKuCIo
B3aMMOCBSI3e Mexay nogcucteMamMmmn 1 BHYTPU NOACUCTEM
OObIYHO MeHbLLEe, YEM YMCIO CBSA3EN HENOCPenCTBEHHO
Mexay BCEeMW 3reMeHTaMu cuctembl. BbigeneHue
noacncTeM NPOBOAUT UccneanoBaTenb, U OHO YCMHOBHO.

LlenocmHocmb cucTemsl O3Hauaer, 4yTO
doYHKUMOHMPOBaAHME MHOXeCTBa 3feMEHTOB CUCTEMGI
NoAYNHEHO €OUHOWN LENMN.

MHo2006pa3ue asileMeHmMoO8 cucmembl U pa3iudue ux
npupoob| CBA3aHO C NX doyHKUMOHaNbLHOU
CNeundPuyHoOCTbli0 W aBTOHOMHOCTbLK. Hanpumep, B
MaTepuanbHOMm  CUCTEME  0ObekTa, CBSAI3@aHHOWM C
npeobpasoBaHneEM BELLIECTBEHHO-3HEPIreTUYECKNX
pecypcoB, MOryT ObiTb BblOefEHbl TakMe 3MNEMEHTbI, Kak
Cbipb€, OCHOBHble W BCrNomMorarternbHble MaTepwuanbl,
TONNMBO, nonydgabpukaTbl, 3anacHble 4acTu, roToBas
NpoayKUUA, TPYOOBbIE U OEHEXHbIE PECYPCHI.



e CmpyKmypupogaHHOCMb CUCTEMbI ONpeaenseT Hannyune
YCTaHOBJIEHHbIX CBA3EN N OTHOLLUEHUIA MEXAY anemMeHTaMu
BHYTPU CUCTEMBbI, pacnpeaeneHne aneMeHToB CUCTEMbI MO
YPOBHSIM MEpapXunu.

 PasButne UVHMPOPMALUMOHHbLIX CUCTEM  TMPUBENO K
NOSABMIEHUIO TEOUHOPMALMOHHLIX cuctem. OTnn4nem u
cywHocteto TUC aBngetca TO, YTO B TakMX cCUCTEMaX
OObLEKTbI U ABMIEHNS paccMaTpPUBAIOTCA C TOYKU 3PEHUSA UX
pasMeLLleHNA Ha NOBEPXHOCTU 3eMnun (MMM OTHOCUTESIbHO
nosepxHoctn 3emnu), T.e. wuHopmaunma B [TUC
cneymanbHbIM  0Dpa3oM MPOCTPaAHCTBEHHO MNpMBSi3aHa.
MIMEHHO 3TO OTNMYaeT reoCUCTEMbI OT APYIrMX NPUPOAHLIX,
coumanbHbIX W CMELWIaHHbIX CUCTEM W  NO3BOMAET
paccmatpuBatb [IC Kak WMHCTPYMEHT MoOenupoBaHUS
reOCUCTEM.



« OcHoBOWM [Ong wHTErpaumm Takonm WHdopmauun, T.e.
TEOPETUYECKOU M NpakTudyeckom ocHosBon nwbon [UC,
saBnsieTca 6asoBasi kKapTa Unm cuctema kapt. Kpome Toro, C
NOMOLLLIO KapT BO MHOMMX Ccrnyyasix OCYLIeCTBNaeTcd
oToDOpa)keHne MHopMaumn Ona pasfindHbIX NPUIOXKEHUN.
Kaxxgasa kKapTa pomkHa co3gaBaTbCA B onpenerieHHow
reogesnyeckon cucrteme  KoopauHat, B  MNPUHATOU
KapTorpauyeckon npoekumn, B 3adaHHOUM CUCTEME
pa3sMepHOCTEN C WUCMNOMNb30BaHNEM Teopun, METOAO0B W
TEXHOJIOMMN COOTBETCTBYHOLLMX HAYYHbIX OUCLUMNIIVH.

 [eOMH(OPMALIMOHHbIE  CUCTEMBbI B  OTnMyMe  OT
MH(POPMALIMOHHBIX CUCTEM 0DecrnevynBaloT BO3MOXHOCTb
ONS pelleHns LUPOKOro crnekrtpa 3adad U3 pasnmyHbiX
obrnacten 3HaHuW. Wcnonb3yss CUCTEMHbIM MOAXOA,
paccMoTpum rnpumeHenmne 'MC ¢ pas3nnyHbIX NO3NLIUIA.



e TMC Kak Knacc aBTOMATU3UPOBAHHbLIX CUCTEM.

KomnnekcHas aBTOMaTuU3npoBaHHas obpaboTka
nHpopmaumm B TMC He wumMeeT npsAMbIX aHarnoroe c
TexHosiornen obpaboTkm B OpyryMx aBTOMAaTU3NPOBAHHbLIX
cuctemax. B 10 xe Bpemsa TVIC couetaoT B cebe Ha
Pa3HbIX aTanax npeobpasoBaHns MHpopmMaLunu,
oOKaTaHHbIE 3NEMEHTbl TEXHOMNOIrMM OPYrmx CUCTEM
(cuctem aBTOMaTU3NPOBAHHOIO NPOEKTUPOBaHUS,
9KCMEPTHbLIX CUCTEM, aBTOMATMU3NPOBAHHbIX CUCTEM ANS
Hay4HbIX nccriegosaHnm nnu ynpaBneHus
NPON3BOLACTBOM).

'NC OTHOCATCA K  KMaccy  UHTErpyMpoBaHHbIX

dBTOMAaTU3NPOBAHHbIX CUCTEM. ITO MHOToLU€EJlEBbIE,
MHOIoacCrnekTHble CUCTEMBDI.



« 3T0 6asbl cambIX pa3HOODpPa3sHbIX AaHHbIX, WUMEKLLMNX
NPOCTPAHCTBEHHYIO (KapTbl) W  BPEMEHHy (gaTbl)
XapaKkTepUCTUKU, YTO OYEHb BaXXHO AN reorpadouyeckmx
OaHHbIX (3ooreorpadmq, aKonorus, rMOPOXUMUS,
3arpsi3HEHUst U T.M.), CUCTEMY CTaTUCTUYECKOMN 0OpaboTKu,
9KCNEPTHYK CUCTEMY, CUCTEMY MOAENUPOBAHUA, CUCTEMY
NPUHATUSA peLLUEeHUN.

 tak T'MC — aemomamu3upoeaHHasi UHpopMaUyUOHHas

cucmema, rnpedHa3Ha4YeHHass Onisi  obpabomku
rnpocmpaHCcmMeeHHO-8PeMeHHbIX OaHHbIX, OCHO80U
UHMe2pauyuu KomopbIX CJIy>Kum 2eozpagudecKas
uUHgopmauyusi.



 Ho reorpapunyeckmue gaHHble cnyXart nuilb MHdopMaumnen
N He obsA3aTenbHO cucTemMa npegHasHadeHa TOonbKo ONF
reorpadoB. [aHHble cnyxaT nuwb ©0a3on ONna pelleHusd
MHOIMMX  MPUKNagHbIX  3adad. [TloaToMy  cnegyet
paccmaTtpuBatb [ IC ¢ pasnnyHbix NO3ULUN.

e TNC kak cucmema ynpaesieHusi npeaHasHadeHa Ans
obecrnevyeHna nNPUHATUS pPEeLIeEHUN NO ONTUMarbHOMY
yrnpaerneHu  3eMnsaMm U pecypcamu,  rOpOACKUM
XO34UCTBOM, MO YyrnpaBneHU0 TPaHCNOPTOM M pas3fMyHOU
TOProBneu, MCNOJSIb30BaHNKD  OKeaHOoB N Apyrnx
NPOCTPaHCTBEHHbIX 0OBLEKTOB. [lpn 3aToM AONA NPUHATUA
pelweHnn B YUcne Opyrux Bcerga  UCMosb3YyHTCH
KapTorpadpuyeckne paHHble. B otnnmume ot ACY B TUC
nosBNAeTCcH MHO>XECTBO HOBbIX TEXHOJOMM
NPOCTPAHCTBEHHOIO aHanM3a AaHHbIX.




e TUIC kak asmomMamu3upoeaHHass UHpOpMaUUOHHas
cucmema oOObegVHAET pPaAOd  TEXHOMOMMM  U3BECTHbIX
aBTOMAaTU3NPOBAHHbLIX CUCTEM Hay4HbIX WccnegoBaHUm
(ACHW), cuctem aBTOMatn3anpoBaHHOIO NPOrHO3NMpPoBaHUS
(CATP), aBTOMaTU3NPOBAaHHbIX CnpaBOYHO-
nHpopmauunoHHelix cucrtem (ACUC) wn gp. OcHoBy
nHterpauum TtexHonorun [UC cocTaBnsaloT TEXHOMNOrmm
CAIlP, koTopble pQocTaToMHO anpodupoBaHbl, 4YTO W
obecrneynno KadeCTBEHHO BbICIUMA YPOBEHb pPa3BUTUS
TMC. C pgpyrol CTOPOHbI 3TO YMNPOCTUMO peLleHne
npobrnembl obmMeHa OaHHbIMM W BblbOpa CUCTEMBI
TEXHUYECKOro obecrnevyeHus.




e TNC kak 2eocucmembl BKIOYalOT TexHonormnm cbopa
NMHopMaUnUnM Kak reorpapuyeckme UWHMPOPMaALMOHHLIE

cCUCTeMbI (TMC), CUCTEMBI KapTorpadguyeckom
nHpopmaunm (CKW), aBTOMatnsnpoBaHHLIE CUCTEMDI
KapTorpadupoBaHus (ACK), aBTOMaTU3UpOBaHHbIE

dotorpammeTtpudeckne cuctemol (APC), 3emenbHble
aBTOMaTunanpoBaHHble cuctembl (AKC) n T.n.

e TUC kak cucmeMbl, ucnosib3yrouiue 6a3sbl _OaHHbIX,
XapaKkTepusyTcs LLUIMPOKUM Habopom OAHHbBIX,
cobupaembIX C NMOMOLLBIO pa3HbIX METOAOB N TEXHOMOIMNN,
npuyem OoHM OOBbEAUHAIOT KaK 6a3bl 0ObIYHOM (LNMdPOBON)
MHpopmaunmn, Tak n rpadunyeckne 6asbl gaHHbIX. B cBA3M C
bonblUMM 3HAYEHMEM 3KCNEPTHLIX 3adad, peLlaembliX npu
nomowm [UC, Bo3pacTtaer ponb 39KCMNEPTHbIX CUCTEM,
Bxoadawmx B coctas [ VC.




e TUC kak cucmeMbl _MoOOeslupo8aHUsi WCMoONb3ylT
MakcMmanbHOe KOonmM4yecTteBoO METoOA40B UM MpoLEeccoB
MoaennpoBaHusa, NPUMEHAEMbIX B APYyrnx
aBTOMaTMU3NPOBAHHbLIX CUCTEMAX.

e T’NC kak cucmeMbl NMOJIyH4EHUSI MPOEKMHbIX peuweHuu
NPUMEHSAIOT MeToabl aBTOMaTU3NPOBAHHOIO
NPOEKTUPOBAHNA U peLlaroT pad crneunanbHbIX NPOEKTHbIX
3agjady, KoTopble B TUNOBOM aBTOMaTU3MPOBAHHOM
NPOEKTUPOBAHUN He BCTPeYaroTCA.

e TNC KaKk _cuctema npeacraBneHusi  uHdopmauum
ABMSAOTCA  Pa3BUTUEM  aBTOMATU3NPOBAHHbLIX CUCTEM
OOKYMEHTAaLMOHHOIO obecneveHus (ACLO) C
NCMONb30BaHUEM COBPEMEHHbIX TEXHOMOorMmn
MynbTUMeama. OTo onpeaenseT HarnaaHOCTb BbIXOAHbIX




* [aHHbIX 'NC no CpaBHEHWUIO C OObIYHbLIMW
reorpamnyeckumMmn Kaptamu BU3yanbHOro NnpeacTaBrieHns ¢
Pa3nNnU4YHbIMKA  Harpyskamu, NepexogoMm OT  OOHOro
MacwTaba K gpyromy, nosiydeHMem aTpubyTUBHbLIX OaHHbIX
B Tabnn4HoM nnun rpadounyeckon popme.

T'NMC kak uHmezspupoeaHHasi_cucmema npeacraBndaer
cobonn npumep oObeAMHEHUSA pPas3fUYHbIX METOAOB WU
TEXHONMOMMN B €OUHbIN  KOMMMEKC, co3daHHbI npwu
nHTerpauum TtexHonormn Ha ©6ase CAIIP n wunHTerpauum
OAaHHbLIX HA OCHOBe reorpadounyeckon NHgopmMaLmu.




e TNUC kak npuknadHasi cucmema He UMeeT cebe paBHbIX
No WMpOTE NPUMEHEHUS, T.K. UCMNONbL3YETCA Ha
TpaHcnopTe, B HaBurauum, B Treonoruy, 9KOHOMMUKE,
akornorun u 1. . bnarogapsa ncnonb3oBaHuto 'MC 1 Ha nx
OCHOBE WHTEHCUBHO pa3BMBaETCS TemaTnyeckoe
KapTorpadupoBaHue.

e T'NC KaKk cucmemMa _Maccoeo20 MoJsib308aHus
NO3BONIAET MPUMEHATbL KapTorpaduyeckyro MHdopmMauuto
Ha YpOBHE OEeNoBOW rpaduku, YTO AenaeT ee OOCTYMNHOW
nobomMy  LUKOMbHUKY MK OU3HECMEHY, He TOSbKO
cneunanucty reorpady. MIMeHHO noaTomMy npu MNPUHATUU
pelleHmnn Ha ocHoBe [NC-TtexHonormn He Bcerga cosnaroT
KapTbl, HO BCErga Ncnonb3ylT KapTorpaduveckme gaHHbIE.




B HacTosulee BpeMaA LWLNPOKUN KPYr opraHusaumm n oupm
PaCrpoOCTPaHST 3apybexHble CUCTEMbl ANsl CO34aHUS
[ C-TexHOnorun, npmn atom 6ason cosganmsa N'MC cnyxat
Tak Ha3blBaeMble MHCTPYMEHTarnbHbIE NakeThl,
npeacrasnsoLwme NporpamMmMHO-TEXHOSIOrM4YeCcKne
koMmnnekcbl. OcCHOBY npoueccoB 06paboTku cocTasndeT
LumndppoBoe MOeNMpoBaHme. OHo No3BONSAET
OCYLLECTBNATb BEKTOPHO-TONOMNOrM4yeckoe
MoaennpoBaHune, bydepusaumio o6LEKTOB, aHanNnU3 CeTen,
NOCTPOEHME UMNAPPOBLIX MOAENEN MECTHOCTU U T 4.

B mMHCTpyMeHTanbHbIX cUcTeMax noaaepXmBaetcsa Habop
mMoaenen (LMdpoBbIX NpencraBneHnin) NpPoCcTPaHCTBEHHbIX
OaHHbIX (BEKTOpHa4, TOnosiornyeckas 7 He
Tonomnorndyeckass Modenu, KBaapoaepeBO, pacTpoBas
MoAenb, NMMHEWHbIE CETW) ONA BBOAA AaHHbIX, UX aHaNu3a,
MOOENNUPOBAHUS N NPeaCTaBNEHUS.



[C HoOBOro nokoneHua oTnu4vaer OpuveHTauua Ha
Nofb30BaTENbCKME MOAENN AAHHbIX C YY4ETOM NPEeaMETHOM
obnactm wn ocobeHHOCTEW npunoxeHun. Wx moaenu
OAaHHbIX ONpeaensitTcsl Knaccamm oOOBbLEKToB, Habopamu
aTpndyToB, paclUMPEHHBIMU BO3MOXHOCTSMU peann3aumm
3anpocoB U onepauun Hag obbekTamMum MO CPaBHEHMUIO C
npeabiayLwmm NOKONEHNEM. OHu No3BONSIOT
obpabaTbiBaTb AaHHble NO pacnpeneneHHon TEXHOMNOoruu,
YTO NOBbILLIAET MMOKOCTb U NPON3BOAUTESNIBHOCTb CUCTEM.

Kak npaBurio, mogenu mn npurioxXeHna obpasyloT efuHyro
nonb3oBaTenbCKylo cpeay WHCTpyMeHTanbHbliX [UC. K
A0pYy NOOKMHYalTCaA TemMaTU4yecku OpPUEHTUPOBaHHbIE
MOZLENN, OOMOSIHAEMbIEe MPUIIOXEHUAMN NS yrpaBreHUs
MOZENAMW [OaHHbIX, MNOCTPOEHUS UNPPOBLIX MOLESEWN,
00paboTKn  pacTpoBbIX  U3006paXeHWW,  BbINOMHEHUS
pacyeToB, aHanmM3a W MPOEKTUPOBAHUA, OpraHu3auumu
NHTEPdENCOB.



* [lpn 3TOM NMeeTca BO3MOXHOCTb MOAKIIOYEHUSA Moaenen,
pa3paboTaHHbIX  KOHKPETHbIM  nosfib3oBaTenieM. 3JTO
NOBbLILLIAET YHUBEPCASIbHOCTb CUCTEM U 3APIEKTUBHOCTbL
Npu peLleHnn HETUNOBLIX 3a4au.

 Bo3pacTtaer 3HauyeHue mogenenm gnsa TpexmepHoro (3D)
NPOEKTUPOBAHUSA, reHepauun MnnaHoB, aBTOMAaTUYECKOro
OOKYMEHTUPOBaHUA TMPOEKTOB U BblObOpa oOnTUManbHbIX
BapUaHTOB.

* NHcTpymeHTanbHble [ MC-cnuctembl MOryT BktoYaTb Habop
Moaenen aOng ynpaefeHUs, CUCTEMHbIX WCCIeqoBaHUMN,
dopmmpoBaHusa U BegeHUa 0aHKOB AaHHbIX O COCTOSHUU
ropoacKoro xosauctea, MHdOpMauUMOHHOro obecneyeHus
agMUHUCTpaUMK ropoda, BeAeHMe KagacTpa 3eMinu U
HeOBWXMMocTn U T.4. PasHoobpasne [MC nopaxaet
HeoOXoOMMOCTLIO MX aHanm3a U Bblbopa Ona peleHus
NPaKTUYECKNX 3aa4 B KOHKPETHOW obracTu.



