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CHUCTEMA U CTIOCOB HABUT'ALIMM B ITPEJIEJIAX OJTHOY CETU
PEJIbCOBOI'O ITYTHU

Onucaunne

O06nacTsr TEXHUKH

[01] JlaHHOE M300peTeHre KacaeTCs CUCTEMbl HABUTALMK B IIPe/ieNax OJHON
CETH PENBCOBOTO ITyTH, KOTOpAast BKIIOYAET B c€0s B KAUeCTBE KOMIIOHEHTOB
CHUCTEMBI LIEHTP CUCTEMBI, ITyTEBYIO MAIIMHY U CPEJICTBA CBA3U. LIEHTp CHCTEMBI
060pyZOBaH IS yIpaBiIeHNUs JaHHBIMH CETH, KOTOPbIE IIPEACTABIIAIOT COO0H
MOZIeNb CETH PebcoBoro myTu. IlyTeBas MamuHa npegHasHadeHa it 06paboTku
y4acTKOB PeJIbCOBOTO IyTH CETH PEJICOBOTO IIYTH, IIPH 3TOM ITyTeBas MalllliHa
BKJIIOYAeT B ce0sl HaBUTallHOHHOE YCTPOHUCTBO JJisi 00pabOTKM HaBUTaIlMOHHBIX
JaHHEBIX, 3apPETHCTPUPOBAaHHBIX Ha OCHOBE JIaHHBIX ceTH. J{j1si oOMeHa JaHHBIMU
MEXIy [IEHTPOM CUCTEMBI M HABUTAI[HOHHBIM yCTPONCTBOM IIPEyCMOTPEHEI
CpelcTBa CBsi3U. 3asBIIeHHOE H300peTeHne KacaeTcs TaKkxKe crocoba
WCTIOJIb30BaHUS CHCTEMBL.

YpoBeHb TEXHUKH

[02] IIpum ucmonb30BaHHUM IMyTEBOM MalIMHBI HEOOXOAMMa HaBUT AL B
npejeNiax CeTH pesibcoBoro myTu. CHavala yCTaHaBIMBAIOTCS B LICHTPE CUCTEMBI
BPYYHYIO WJIM YaCTUYHO aBTOMATUYECKHU TUIAHBI €€ UCIIOIB30BaHus C YKa3aHUEM
MeCTa UCIOJIb30BAaHUSA U C pabourMy 3alaHUSIMU. 3aTeM OCYILECTBISAETCS IEPEHOC
IUIaHa UCTIONB30BaHUS ¢ OYMa)XXHOTO HOCHUTENS Ha IyTEBYIO MAILIUHY, YTOOBI
3aJlaTh YCTAaHOBJICHHBIE MECTa UCIIOIF30BaHUs B KauecTBe Leieil Hapuranuu. [Ipu
3TOM, KaK IIPaBUJIO, PEIIOIAraeTcs, YT0 BOAUTENb MAIIMHBI 3HAET MECTHBIE
0COOEHHOCTH.

[03] W3 natenta EP 1 862 593 A2 u3BecTHa cucTeMa, KOTOpas ¢ IOMOIIBIO
CHCTEMBI OIIPENEIIEHUS MECTOIION0XEHHUS], OTIUPAIOIIENCS Ha CITyTHUKOBYIO
CHCTEMY, IT03BOJISIET OCYIIECTBUTH aBTOMATUYECKH OTIpE/ICTICHHE
MECTOIOJIOXKEHHS] ITyTEeBOM MALIMHBI B IIpefieNax CETH PeNbCoBOro myTu. [Ipu aToM
BBINOJIHAETCSA CPaBHEHUE XapaKTEePHBIX JaHHBIX O0aHKa MaHHBIX y4acTKa
PENLCOBOTO MyTH, YTOOB! ONIPEAETUTH TOUYHYIO TTO3HITHIO.

[04] B mpomuecce miaHUPOBaHUS CTPOUTEIBHBIX paGOT MOXKET BOZHUKHYTh
CUTyalys, IIpA KOTOPOH MECTO UCTIOIb30BaHM 3a0aETCsl HEOJHO3HAYHO TOYHO
iy ommbouHo. Hanpumep, B ITaHaxX UCNONB30BaHKS 3aMEYAIOT
HEJIECTBUTEIBHYIO CCBUIKY. Takas ommbka MOXET IPUBOAKUTE K 3aME JIEHHIO
IpoBeeHus paboT. B Xyamem citydae IpOUCXOAUT MONalaHKe Ha HEBEPHBIH
Y4acTOK peIbCOBOTO ITYTH.
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[05] [ns moAroTOBKH IUTAHOB MCIIOJIB30BaHUS CIIyXKaT COINIACHO U3BECTHOMY
YPOBHIO TEXHUKH CETEBBIE JaHHbIE, KOTOPbIE HAKAILIUBAIOTCS B HECKOJIBKHX
pasNUYHBIX OaHKax AaHHBIX. [Ipu 3ToM GaHKM JaHHBIX KacaloTCS COOTBETCTBEHHO
Pa3IMYHBIX COOPYKEHHMI BHYTPH CETH PENBCOBOrO IIyTH (HAaIpMep, CUTHAIBHBIE
COOpYXKEHHUSI, JOPOXKHOE MOJIOTHO, KOHTAKTHBIE MPOBO/JIA). DTH OaHKU JaHHBIX
YYUTHIBAIOT COOTBETCTBYIOLIME TPeOOBaHMS Pa3IMYHBIX TUIAHUPYEMBIX
UH(PaCTPYKTYPHBIX YIaCTKOB JKeJIe3HOJOPOXKHBIX ITyTeH MPH UX 3KCILTyaTallUy,
IPU 3TOM 33J1al0TCs, KaK MIPaBIIIO, pa3IMYHbIe CCHUIKH (HallpuMep, KWIOMETPaK,
0003HaYeHHEe MaYT, IINaj, CUTHAIBHBIX YCTPOMCTB U T.J.), YTOOBI 3ajaBaTh MECTO
HCIIONIE30BaHUsI.

[06]  IIpu M3MeHEHUU CETH PEeNbCOBOrO IMYTH, HAlpUMEp, PU AEMOHTAXE
CTpPEJIKH JIOJKHBI CETEeBbIE€ JAHHBIE aKTyaIN3UpPOBATHCS BPYUYHYIO B H3BECTHBIX
OaHkax JaHHbIX. Ha nmpakTrke BO3HUKAIOT PETYJSPHO MPOoOIEMbl OTHOCHTEIBHO
CYyLLIECTBOBAHHSI, TIOJTHOTHI, JEHCTBUTENFHOCTH ¥ TOYHOCTH MPEHNOCTABIISAEMBIX
CEeTEeBBIX JAHHBIX. Takoe omMO0YHOE 00CITyKIBAHUE JaHHBIX IPUBOIMUT B
HOCIEAYIOEM K OIIMO0YHOMY IUIaHUPOBAHUIO UCTIONB30BaHUS IIyTEBOM MAIIHHEI.

Kparkoe onucanue u3o0peTeHus.

[07] B ocHoBe n300peTeHus JeXHUT 33Aa4a — YIYUIIATh CYIIECTBYIOIMM
YPOBEHBb TEXHUKHU JUISl CUCTEMBI M CIIOCO0a YKa3aHHOrO BBIIIE THIIA.

[08] B cooTBeTcTBHM C 3asBIIEHHBIM H300pETEHHEM 3Ta 3a7a4a PEIIAETCS C
IIOMOIIEIO IPU3HAKOB HE3aBUCHMBIX IIYHKTOB 1 1 7. [peamoururensHsle
BapHaHThI BBITOJHEHUS] M300PETEHUS BEITEKAIOT M3 3aBUCUMEIX ITYHKTOB

(bOopMyIIBI.

[09]  Ilpu sTom mpemycMaTpHBaeTcCs, YTO CHCTEMA BKIJIIOYAET B cebsi, Mo
KpaiiHeill Mepe, OIHY NOABHXHYIO UM CTATHYECKYIO HECYUIYIO IIATGOpMY C
CEHCOpaMH IS PErMCTPaLMK TEKYIHMX AaHHBIX, KOTOPBIE MIPEACTABIIOT COOOM
NPU3HAKU UHGHOPMALH O CETH PENBCOBOTO IIYTH M YTO B IIEHTPE CHCTEMBI
YCTaHOBJIEHO CTPYKTYPHO€ YCTPONCTBO C OOIIMMH JaHHBIMH, YTOOBI OLIEHUBATh
TEKYyIHe JaHHBIE U CPaBHUBATh UX C CETEBBEIMHU JAaHHBIMHU.

[10]  Takum o6pa3oM, ceTeBble JaHHbIE HEMPEPHIBHO COTIACYIOTCS C
3apeTHCTPUPOBAHHBIM IEUCTBUTENILHBIM NON0XKeHHEM. CTPYyKTYpHOE YCTPOMCTBO
C OOIIMMH NaHHBIMH B LIEHTPE CUCTEMBI TO3BOJIET IIPH 3TOM BBIITOIHHUTE
aBTOMAaTH4ECKYIO OLIEHKY 3apEerHCTPUPOBAaHHBIX TEKYIIHUX JAHHBIX HA OCHOBAaHUHU
3aJaHHBIX OLEHOYHBIX KPUTEPHUEB I K€ anropuT™oB. [Ipu 3toM Hapsmy ¢
KOHBEHIIHOHAJIBHEIMY OaHKaMU TaHHBIX ¥ HHCTPYMEHTAMH JAJIsl aHANIN3a JaHHBIX
UCHONB3YIOTCA Pa3IMYHbIE IPOLECCH MEXaHUYECKHX TEXHOIOTUH. Takum
00pa3oM, KOHCTPYHPYETCSI MOAEIb CETH PEIBCOBOTO ITYyTH HA OCHOBAHUH
3aperUCTPUPOBAHHBIX TEKYIIMX AaHHBIX U MIOCTOSHHO B JalbHENIIEM
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paspabarsiBaetcs. Ha ocHOBE 3TOM MOZENN U CEHCOPHOM CHCTEMEI,
YCTaHOBJICHHO#M Ha IIyTE€BOH MalIMHE, BHITIOIHAETCS aBTOMAaTHYECKH TeKyIee
onpenenenue mo3unuu. K ToMy e, MOTyT NpeBapUTENbHO OIPEAENIATECSA
pabouue napaMeTphl B 3aBUCHMOCTH OT MECTA.

[11] [Tpu 5TOM OKa3bIBA€TCs MPEANIOYTUTENLHBIM, €CIIH IIyTeBask MallTMHA
Oy/IeT BHIMOJIHEHA KOHCTPYKTHBHO Kak Hecymas matdopMa u OyAeT BKIIOYATh B
cebst CEHCOPHYIO CUCTEMY, KOTOpasi BO BpeMsl IBYDKEHHS 110 CETH PEIHCOBOTO ITyTH
Oyner cobupaTh TeKylLIue JaHHbIe. TeM caMbIM, CeTeBble JaHHbIe OyXyT Bceraa
YTOYHATHCS TOJIBKO Oaroziapsi HENpepbIBHOMY HCIIOIB30BAHUIO Iy TEBOX
MaIIIHHEI, TaK 9T0 00eCcTeunBaeTCs TOYHOE IUIAHUPOBaHUE €€ UCTIOIb30BaHuUS.

[12] K ToMy ke oka3bIBaeTcs 1iesieco00pa3HbIM, €CIIA CUCTEMA BKIIIOYAET B
ce0s1 B KauecTBe Hecymiel miaTrGopMbl H3MEPUTEIIEHOE TPAHCIIOPTHOE CPEACTBO
WY ApYyroe TPaHCIOPTHOE CPEACTBO, IEPEMEILAOIIEECs 110 PEIECOBOMY IIyTH U
obopyoBaHHOe ceHcopamu. Kak npaBuio, 1o ceTs peabCoBOTO ITyTH
HepEeMEeIaeTCs U3MEPUTEILHOE TPAHCIIOPTHOE CPEACTBO B TEUEHHUE 3aJaHHBIX
MHTEPBAJIOB BPEMEHHU, YTOOBI ONPeAeTTUTh JeHCTBUTENBHOE €€ cocTosiHue. [1pu
BHEJPEHUU B IPEJCTABIEHHYIO CUCTEMY HUCIIOIB3YIOTCS TaK)Ke TEKyIUe ITaHHBIE
IUISL aKTyajTu3alii CeTEBBIX JaHHBIX, 3apETUCTPHPOBAHHBIE C [TOMOIIBIO
U3MEPUTENBHOTO TPaHCIIOPTHOT'O CpeIcTBa. Takke U KOHBEHLUIMOHAILHEIE
peNbCOBEIE TPAHCIIOPTHBIE CPEACTBA MOTYT 000PYI0OBAThCS JJIS 3TOM IEIH
CEHCOPHBIMHU CHCTEMaMH.

[13]  [Jpyroe ynydineHue IpexyCMOTPEHO B TOM, YTO CHCTEMA BKIIIOYAET B ce0s
JNIETAIOMIYIO HECYILYIO IIaTPOpMY, B YACTHOCTH APOH, 000PYAOBAHHBIMH
ceHcopaMu. Taxxe CITyTHUKOBbIE H300paXE€HHS C BBICOKOU CTEIEHBIO
Pa3pelMOCTH MOTYT HUCITIOJIb30BaThCA KaK TeKyIUe NaHHbIe, YTOOBI 000ramars
nH(OpMalueil ceTeBble TaHHbIE.

[14] B mpeanodTHTenbHOM BapHaHTE BBIOIHEHUS H300pETEHNUs HAKAIIMBAIOTCS
CeTeBhIE JaHHEIE B BUJEe IpaduKOB B (PopMe Y3JI0B U COOTHOILIEHHUSI MEXIY
00BEKTaMH PETHCOBOTO IIyTH B hOpMe IPSIMOYTONbHEIX Guryp. Takum o6pazom,
MOJKHO IIPOCTO YIIPABIAThH CETEBBIMU AaHHBIMH. Oco0eHHO obieryaercs

CpaBHCHHUC C OLICHUBACMBIMH TEKYIINMHU JaHHBIMHU C ITOMOIIBIO COOTBETCTBYIOIINX
AJITOPUTMOB.

[15] IIpu 3TOM OKa3BIBaeTCs MPEAIOYTUTENBHBIM, YTOOKI 3a1aBaTh AJI
00BbEKTa PeNIbCOBOTO IyTH XapaKTepHbIH o0pasen AaHHbIX. OCHOBY IS 3TOTO
COCTaBJIAIOT MapKHPyeMBbIe NPU3HAKHU, KOTOPBIE MMEET KaXKIBIH 00BEKT
OmpeIeIEHHOrO Kilacca (HalpuMep, MINalbl, KPEeMekKH PelbCoB, CBETOBBIE CUIHAIIBI
¥ T. J1.). 3aTeM HaXOJATCS B 3aBUCHMOCTH OT HCIIOJIb30BaHHbIX CEHCOPOB B
TEKYIIMX JAHHBIX COOTBETCTBYIOILUE 0Opa3LibI AAHHEIX, KOTOEIE o0ecneynBaroT
3¢ dekTUBHOE pacnpeniesieHre 0OBEKTOB
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[16] B 3asBiaeHHOM crioco0e HCIIONB30BaHMS YKa3aHHON CUCTEMBI
IpeyCMaTpPHUBAETCSI, YTO C IOMOIIBIO CEHCOPOB PErUCTPUPYIOTCS TEKyILHe
IaHHBIE, YTO TEKyIIHe JaHHbIE IEPEeJAI0TCA B LIEHTP CUCTEMBI, YTO U3 TEKYIIUX
JOaHHBIX TEHEPUPYIOTCS C IOMOIIBIO ONPENENSIONINX AJITOPUTMOB JaHHBIE 00
00BeKTaxX U YTO CETEBbIE JaHHbIE CPAaBHUBAIOTCS C JaHHBIMU 00 00beKTax, YTOOB!
aKTYaJIU3HUpPOBATh CETEBbIE JaHHbIE.

[17] Ilpu 3TOM CTPYKTYpPHOE YCTPOKUCTBO C OOIIMMHU AAHHBIMY CIYXUT AJIS
MEXaHUYECKOM OLIEHKH 3apeTrUCTPUPOBAHHBIX TEKYIIUX JAaHHBIX. C IOMOIIBIO
3TOro Ccrocoda OCYIECTBIIAETCS ABTOMATHYECKOE COITIACOBAHUE CETEBBIX JAHHBIX,
KaK TOJBKO PETHCTPUPYIOTCS COOTBETCTBYIOIIUE TeKyle NaHHbIe. [Ipo6ieMsl,
BBI3bIBAEMBIE HEOCTATOYHBIM OOCITy)XMBAaHUEM JTaHHBIX, TEM CaMbIM,
HCKJIIOYaIOTCsl.

[18] B nHaunbonee npeanoYTUTEISHOM BapHaHTEe BHIITOJIHEHHS CrIocoba
BBINOJIHSIETCS I10CIIE BBIIMOJIHEHHOHN aKTyaIM3allii CETeBBIX JaHHBIX Nepefaya
BCEX aKTyaJIU3UPOBAHHBIX JaHHBIX WIM YaCTH aKTyaJIM3UPOBAHHBIX JaHHBIX Ha
HaBUTAIIMOHHOE YCTPOMCTBO MyTeBOM MamMHBL. Eciii cucteMa cocTouT u3
HECKOJIBKUX ITyTE€BBIX MalliMH, TO IPOUCXOANUT COOTBETCTBYIOLIAs Nepeaaya
IaHHBIX Ha BCe MalINHBL. TakuM 00pa3oM, OCHOBBIBAETCS HABUTAIUA HA
CIIEAYIOLEM MECTE UCII0JIb30BaHUs BCEra Ha aKTyaIU3UPOBAHHBIX CETEBBIX
JAHHBIX.

[19] B oHOM IpeanodTUTETFHOM BapHaHTE BBIOJHEHHS CIIOCO0a
IPeIyCMaTPUBAETCS, UTO AJS JAaHHBIX 00 00BEKTaX B 3aBHCHMOCTH OT
KCIIOJIE30BaHHEIX CEHCOPOB M/WIIM HCIIONB30BaHHBIX HECYIHX IIaThOPM H/UIiH
HCITIOJIE30BAHHBIX OIPENEIISIOIUX aJITOPUTMOB pa3pabaThIBAIOTCS COOTBETCTBEHHO
3HAaYEHHA BEPOSTHOCTH MJIU XK€ (PYHKIIH BEPOATHOCTH. B pe3ynbTare
BBINIOJIHAETCS KJIaCCU(DUKALUSA ONPeNeIEHHBIX 00BEKTOB OTHOCUTEIBHO HX
MH()OPMAIIHOHHOTO COAEPKAHUS VIS CETH PENIbCOBOTO ITyTH HIIH XK€ JJIS YKe
CYIIECTBYIOIIMX UHDOPMAIUH JUISL CETH PENILCOBBIX ITyTEH.

[20]  Mexanuueckas TEXHOJNOTHS B paMKax CTPYKTYPHOI'O YCTPOMCTBa ¢
OOLIMMY JaHHBIMHF MO3BOJISET IIPH 3TOM BBIIOJIHSTE HENPEPHIBHOE PACIIMpEeHHe U
COTJIaCOBaHME OIO3HAHHBIX 00BEKTOB Ha 06a3e HOBBIX TEKYILMX JaHHBIX.
HarnpuMep, 3a105keHHBIE B peecTpe 0OBEKTOB ONIpeeIEHUs HIIH XK€ aITOPHTMEI
aKTYaIU3UPYIOTCS] HOBBIMH JaHHBIMH.

[21] [Tpu 3TOM MpeACTaBIseTCS IPEATIOYTHTENBHBIM, €CIIH aKTyaTH3aLHS
CETEBBIX JAHHBIX OCYLIECTBISETCS HOBBIMH JaHHBEIMU 00 00BEKTAX B 3aBHCHMOCTH
OT pa3pabOTaHHBIX BEIMIMH BEPOSITHOCTH WITH ke (yHKIHM BeposTHOCTH. Tem
CaMBIM, CETEeBbIC JAHHBIE TIEPEBOATCS HAa CAMBIil HOBBIH YPOBEHB, IIPHYEM
N00aBIIAIOTCSA HOBBIE JaHHbBIE 00 06BEKTax Ha 6a3e OLEHEHHOrO CoZlep KaHHS
nHbOpMaLHH.
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[22] B mpyrom ynydieHHOM BapHaHTE BBIIOJIHEHHUs criocoba
IpelyCMaTPUBAETCS, YTO JaHHbIE 00 00BheKTax KiacCuUIupyroTes Ha 6aze
3aperuCTPUPOBAHHOTO 00pa3iia ABIKEHHS HECYIel 1aTGOpMBI, TaK YTO JaHHEIE
00 00beKTax, IpeAcTaBIAomue co00i 00BEKTH PENHCOBOTO ITyTH,
pacmonararorcs B ¢popMe 1ienu 00 BeKTOB U IIPEIOCTABIISIOTCS U CPABHEHUS C
CeTeBBIMU JaHHBIMH, HaKOIUIEHHBIMHA B popme rpadukoB. Takas nponenypa
YTIPOILIAeT CpaBHEHNE, IOTOMY UTO GJiaroiapsi 3aperuCTpUPOBaHHOMY 00pasLy
IBIDKEHHUS BBITIOHAETCS JIOTHYECKOE PACIIONIOKEHHE 10 e HECKOJIBKIX
00’BbEKTOB pebcoBOro IMyTH. Ha ocHOBaHUY 3HaYeHUs OTACIBHBIX 00BEKTOB
PENBCOBOTO ITyTH BBITEKAET, TEM CaMbIM, 3HaU€HHE LIeTTH 0OBEKTOB C
KOMIUIEKCHOU CTPYKTYPOIA.

[23]  IIpeAnodTUTENBHO AENUTCS IPH 3TOM IeNb OOBEKTOB Ha CErMEHTHI,
pU4EM OJIUH CETMEHT CpaBHUBAETCH C rpaduuecKuM U300paKeHHeM Ha OCHOBE
MapKHPOBaHHBIX OOBEKTOB PEILCOBOTrO ITyTH. TakXe U 3TOT dTall Crocoda
ONTHMM3UPYET CPAaBHEHHE CETEBBIX JAHHBIX C JAHHBIMU 00 00beKTax.

[24] ITpocToe BBIOIHAEMOE CPaBHEHHE CETMEHTA € YacTAMHU IpadHIecKoro
1300 pakeHUs IIPEayCMaTPHBAET, YTO OIPEeNIIeTCs MaciuTab COrlacoBaHus U 9To
4acTh rpapUuecKoro H300pakeHUs 3aMEHSETCA CETMEHTOM, E€CIIH MacIuTab
COTJIaCOBAHUS IPEBBIIIIAET 3aJaHHBI MUHUMAIIbHBINA MacinTal.

[25] IIpenens! nOrperHoOCTH croco0a MOBKIIAIOTCS, €CJIH IIPH CPABHEHUH
CErMEHTa C YacThIO IpauuecKoro H300pakeHUs COXPAHIETCS He
UIeHTHQUIIPOBAaHHBIH 00BEKT PESIbCOBOTO IMyTH B (OPME Y3JI0B YACTHYHOTO
rpa¢u9IecKoro u300paxkeHus, Noka He OyIeT JOCTUTHYTO 3aJaHHOE KOJIHYECTBO
OIMOOYHBIX UaeHTHGHKAIMHE. Takum 06pa3oM, HOMEXH B CEHCOpPax UIIH IIOMEXH B
nepefayve JaHHBIX HE OKAXYT BIUSHUA Ha KA9eCTBO CETEBBIX JAaHHBIX.

[26] Jliist mpoliecca HaBUTaIlUK OKa3bIBAETCs 1EJIeCO00Pa3HbIM, €CIH C
TIOMOIIBIO PacIiONIOKEHHBIX Ha IMyTeBOM MaIlliHe CEHCOPOB Oy IyT
PETrUCTPUPOBATHECS OKPYIKAOIINE OOBEKTHI PETBCOBOTO Iy TH, ¥ €CIH GyAeT
OIPEAEINATHCS AEHCTBUTENLHOE TONIOXEHHE ITyTEBOM MAIlUHBI ITyTEM CPaBHEHHS
3apErHCTPUPOBAHHEBIX 0OBEKTOB PENECOBOTO IIYTH C CETEBBIMH JAaHHBIMH.
VI3MeHeHHs CETH PENbCOBBIX MyTeH yUMTHIBAIOTCS IIPH 9TOM aBTOMATHUECKH [IPH
HaBUTallU{ TyTEBOW MallIHEL.

Kpartkoe onucanue ueprexeit

[27]  3asBnenHoe u306peTeHUE NOACHAETCS HIKe 6ollee ITOAPOGHO CO CCHUIKOM
Ha npuylaraeMele YepTexu. Ha yeprexax cxeMaTH4ecKd u306paxkeHo:

Ha ®ur. 1 uzobpaxkeHa myrepas MalmHa.
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Ha ®wur. 2 uzobpaxeHa CeTb pesIbCOBOTO MMy TH

Ha ®wr. 3 n300pakeHa KOHCTPYKLMSA CUCTEMBI

Ha ®ur. 4 uzobpaxkeHo pacipesielieHHe Yy4aCTKOB PeJIbCOBOIO My TH
Ha ®wr. 5 n306paXkeHO BBITIOJIIHEHHE criocoba

Ornyicanye BapHaHTOB BHITIONHEHHS H300peTEHUS

[28] OHUM KOMITOHEHTOM CHCTEMBI B COOTBETCTBHUH C 3asBJIICHHBIM
n300peTeHneM sBsieTcs u300paxeénHas Ha @ur. 1 myTeBas MamuHa 1, KoTopast
HOJBEPraeTCs HABUTAlUK B Imporiecce e€ paboTel. JTa ITyTeBas MallKHa |
BKJIIOYAET B ce0s pabouue arperatsl 2 1 06pabOTKH y49acTKa 3 peIbCOBOIO Iy TH
ceTH 4 penbcoBoro myTH. CeTh 4 peNbCOBOTO IyTH BKIIFOYAET B ce0s pa3IuiHEIe
00BEKTHI PEJIbCOBOrO TYTH, KaK HallpuMep, PeNIbCOBBIH MyTh 5, CTPENKH 6,
riepeceueHus pesIbcoB 7, MauThl 8, TyHHENb 9, Bok3aikl 10, moa3eMHEIe IEPEXOIBI
11, myTreBble nepexons! 12 wimu matGopMel 13, Kak 110Ka3aHO B KauecTBe IPHMeEpa
Ha Our. 2.

[29] Janee myteBas MamuHa | 060pyayeTcs pa3IMYHbBIMU CEHCOPaMH UM XK€
CEHCOPHBIMH CHCcTeMaMH 14, 4TOOBI pErHCTPUPOBATE OKPYXXEHUE 00Be3KaeMoro
PeNIbCOBOTO IMYTH S U PETUCTPUPOBATH JEHCTBUTENBHOE IIOJIOXKECHHE ITyTEBOR
MamuHb! 1. TakoBBIME sIBNIsSIETCS, HAIpUMep, kamepa 15, cuctema
IO3WLIMOHUPOBaHUs 16, ckaHHep npocBeToB 17 unn ckanHep penbcoB 18. Takum
o0pa3oM, QYHKIIHOHUPYET IIyTeBas MallliHa 1 Kak Hecymas riardopma ams
CEHCOPOB HJIM )K€ CEHCOpPHO# cucTteMsl 14. '

[30]  [ias Toro, yToOBI MONAacThk Ha Y4acTOK 3 PEIbCOBOTO IyTH, BKIIIOYACT B
cebs myTeBast MalllMHa | HaBUTallHOHHOE YCTPOKUCTBO 19. DTO yCTpPOHCTBO
BHITIOJTHEHO KOHCTPYKTHUBHO KaK BBEIYUCIUTEIHHOE YCTPOHCTBO U OJIOK
YIpaBJIEHHUS U CIIy>KHUT JJIsl HABUTALIMU B NpeieNiax CeTH 4 pesIbCOBOro MyTH,
KOTOpas IpeACcTaBlieHa CeTeBbIMHU JaHHBIMH. C ITOMOIIBIO HABUTAIIMOHHOIO
ycTpoiicTBa 19 06pabaTriBatoOTCs BhIIENIEHHbIE H3 CETEBBIX JaHHBIX
HaBUTAIIUOHHBIE JTAHHBIE U CPABHUBAIOTCS C CEHCOPHBIMU JAHHBEIMH, YTOOBI
ONpENENUTh JEUCTBUTEIBLHOE MOJIOXKEHNE IyTEBOM MAIUHBI 1.

[31] Llens 3asBneHHOro N300pETEHHUSI COCTOUT B TOM, YTOOBI IIOCTOSHHO
aKTyaJIu3UpOBaTh CETEBBIE JaHHbIE aBTOMATHUYECKHU. [IpH 3TOM poucXoauT
CHaYajia PErMCTPaLUA TEKYIIHMX JAHHBIX C IOMOILBIO CEHCOPOB MIIH )K€ CEHCOPHBIX
cucreM 14, KOTOpBbIe NIPECTABISAIOT cO0O0 NMpU3HAKK HHGOPMAIIHH O CETH 4
pesibcoBoro ImyTH. B manpHelimeM Tekyllye qaHHbIE OLEHUBAIOTCS
CPaBHHBAIOTCSI C CETEBBIMU JAHHBIMHU, 00paboTaHHBIMH B HeHTpe 20 cucTeMsl. B
pe3yabTaTe TaKoro CpaBHEHHS JAaHHBIX MOTYT JENaThCs BHIBOABI O COCTOSHUHU CETH
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4 penbCOBOro IyTH X XK€ OTAEIBHBIX YU4acTKOB 3 penscoBoro mytH. Hampumep,
Ha OCHOBAaHMWH YaCTHIX H3MEHEHUH 3aperuCTPUPOBAHHBIX JAHHEIX O ITOJIOKEHHH
PENbCOBOTO MYTH JETAIOTCS BRIBOBI O HECTAOMIBHOCTH €€ MOJIOXKEHHUSL.

[32] [ns peructpanyy TEKYLIUX AaHHBIX MOTYT MPUMEHATHCS HAPsIY C
IyTeBOM MalIMHO#N 1 TaKoke Npyrue Hecylue maar¢opMel, HalIPUMED,
H3MEpHUTENIbHOE TPAHCIIOPTHOE CPEACTBO 21, Apyroe pebCcoBOE TPAHCIIOPTHOE
CpeCTBO 22 Wi JieTaronas Hecymmas matgopma 23. B KauecTBe CTaTHYECKOM
Hecylel aThopMsel 24 MOTYT HCIIOIB30BaThCA HHPPACTPYKTYPHEIE YCTPONCTBA,
00opymoBaHHbIe CeHcopamu 14. 1o MOXeT ObITh, HaIPUMeEp, MauTa 8 ¢
YCTAaHOBJIEHHOH Ha Hell kaMepoii 15, xoTopas HabmonaeT 3a y4acTKoM 3
PeNbCOBOro MyTH. TakyKe CMOHTUPOBAHHBIN PAZIOM C PEJILCOBLIM IIYTEM 5
CTEKJITHHO-BOJIOKOHHBIH kabens ucronb3yercs Kak ceHcophl 14. OcHOBOM 1uis
3TOrO ABJISIETCA TaK Ha3bIBaeMBIH paccenBaroIuii akyctuueckuii cencop (DAS), y
KOTOPOTO JIA3€PHBI UMIYJbC IOCBUIAETCS Yepe3 CTEKISTHHO-BOJIOKOHHBIN Kabelb,
4TOOBI PETHCTPUPOBATH B PEaIbHOM BpeMEHH HallpaBisieMble BIOIb y4acTka 3
PENBbCOBOro ITyTH 3BYKOBBIE CUTHAJIBI U pe3yJIbTaThl MX aKTUBHOCTH. C IIOMOIIBIO
TaKUX CTATUYECKUX HECYIUX MnathopM 24 HaKaIlIMBarOTCs TeKyIye JaHHbIE
HabrogaemMoro ydactka 3 pesibcoBOro IyTH B TeyeHue BpeMeHu. Hapsny ¢
perucTpanueil U3MeHeHH 00bEKTOB UCIIONB3YIOTCS 3TH TEKYILUe JaHHBIE TaKKe
IUTs TOTBEPKICHUS TTOJIOXKEHHS TOABIXKHBIX Hecymux miatdopm 1, 21, 22, 23.

[33] H3MepuTensHOE TpaHCIIOPTHOE cpeacTBO 21 00opyaoBaHo, HanpuMep,
npuéMHUKOM 25 GNSS, ckannepom npocBeToB 17 u ckaHHEpOM 18 penbcoB.
JHpyroe penbcoBOe TPaHCIIOPTHOE CPEACTBO 22 BKIIIOYAET B ce0s MPUEMHHK 25
GNSS u neraromas miathopma 23 BKIIIOUaeT B ceOs kamepy 15 wim apyrue
YCTPOMCTBA JUIsl perUCTpaluu a3podoTochEMOK. C IMOMOIIBIO TAaKUX CEHCOPOB HIIH
e CHCTEM CEHCOPOB 14 HaKarIMBAIOTCS pa3INYHbIE TEKYIIHe JaHHbIE U
roroBsatTcs 41 oneHkKU. [Ipy aToM Tekymue nanHble 00pabaTeiBaroTCs
IIpEeIBApPUTEIILHO B 3aBUCUMOCTH OT UX 00BbEMa U CYIIECTBYIOIIE
BBIYHCIINTENRHON MOIIHOCTH Ha Hecyleld miatdgopme 1, 21, 22, 23, 24 unu
IEPEHOCATCS HETIOCPEICTBEHHO B IEHTP 20 CUCTEMBI.

[34] Kax nokasaHo Ha mpuMepe CHCTEMHOM KOHCTPYKIMK Ha Pur. 3
IPETYCMOTPEHEI B KAUeCTBE APYIMX KOMIIOHEHTOB CUCTEMBI CPEJICTBA CBS3H 26.
OTH Ccpe/icTBa CBA3H 26 NpenHa3HaYeHs! ISl oOMeHa JaHHBIMH MEXILY rexHTpom 20
CHCTEMBI, CECHCOPHOM CUCTEMOM 14 ¥ HaBUTaIIMOHHBIM ycTpoiicTBoM 19. IIpu 3TOM
peds UAET, HarpuMep, 06 yCTpoiicTBax s OECIIPOBOAHON CBA3M Yepe3
MOOHJIBHYIO paiio-CeTh. B 0THOM OuYeHB IPOCTOM BapUaHTe BBIIIONHEHUS
3asABJIEHHON CHCTEMEI pacroaraercs HeHTp 20 CUCTeMEBI Ha ITyTeBOM MaluHe 1,
TaK YTO 3TO IPEJCTABIAET COOOH HE3ABUCUMYIO CHCTEMY I HABUTAI(UH U IJIS
aKTyaJIM3allMi CETEBBIX AaHHBIX. [Ipr 3TOM MOTyT CpencTBa cBsi3u 26
IPEACTABIATH COOOM 3JIEMEHTHI YCTaHOBIEHHOM IMHHON CHUCTEMBL.
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[35] B mentpe 20 cucteMs! 000pYAOBaHO CTPYKTYPHOE yCTPOHCTBO 27 ¢
O6GLMMY AaHHBIM. DTa YCTPOMCTBO Hapsly ¢ KOHBEHIHOHAIBHEIMH OaHKaMu 28
JaHHBIX M MHCTPYMEHTaMH IS aHAJIN3a JaHHBIX MTOJIEPKHUBACT Pa3IMIHbIE
YCTPOMCTBA C YIPaBIAIOMIMMY aNropuT™MaMu. IIpuMepamMu TaKOBBIX SBIIOTCA
noSQL unu Hadoop. Takum 06pasom, 1ieHTp 20 CHCTEMBI CITy>KHT i c60pa,
HaKOIUIEHHS U 00pabOTKU NaHHbIX.

[36] Cencopubie cucTeMbl 14 IPOU3BOIAT U3 TOYEK TAHHBIX m',.; (t) TeH30p
TaHHBIX Si(?) ¢ MOOBIM pazMepoM k B MOMEHT BpEMEHH t:

S(®) = (M, (1), ....Mi(?)

npu 3ToM it i =1, ..., k, - M, ;— TIOJIy9aloTCs, TAKMM 00pa3oM, MaTPHIIBI

my () .. s ()

. .

M) 2\t @ ..ol

Ha pacronoskeHHbIe Ha TOABHXHBIX HeCymuX ruargpopmax 1, 21, 22, 23
CEHCOpHI 14 HANPAaBIAIOT TOUKH JAHHBIX 71y (1) ¢ OOBEMHBIMY MH(OPMAITHAMH.
Ipu cTaTdecKuX Hecyummx Iuiardgopmax 24 oToOpakaroT 3aperucTpUpOBaHHEIE C
TIOMOIIBIO CEHCOPOB 14 TOYKHU HaHHBIX HAllPOTUB, B YaCTHOCTH, BpEMEHHbIE
M3MEHEHHUSI.

[37] Ha ocHOBaHMH XapaKTepHBIX NPH3HAKOB B TOUKAX NAHHEIX My (1)
CEHCOPHBIX CUCTEM 14 ompeneNnsioTcsa B KaueCTBE JaHHBIX 00 00BEKTax
BUPTYaJIbHO HACHTU(ULMPOBAHHBIE O0BEKTHI 29 (06bexkm;). DTH NpeAcTaBleHHbIC
00BexTH!I 4-13, KOTOpEIE OIMO3HAIOTCA B 00JIACTH PacOIOXKEHHS PEIbCOBBIX ITyTe
C CTOXAaCTHIECKOM HaIE)XHOCTRIO I MOTYT CIIY)KUTh B KaUe€CTBE CCBUIOK ISt
HaBUranuu. KOHKpeTHO XapakTepu3yroTcss OOBEKTHI 29 3HAYUMBIM
BOCIIPOM3BOAMMEIM 00pa3nioM. B peecTpe 00BEKTOB aKTyaIu3upPyIOTCS
ornpeeNieHus (UK JXe aJITOPUTMBI) 00BEKTOB 29 HOBBHIMH JTaHHBIMH.

[38] IIpu 3TOM paccunTBIBaETCS U1 KaXA0TO CBONCTBA O0OBEKTa BEPOSITHOCTh
WITH )K€ QYHKLUS BEPOSITHOCTH P,
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00beKT id Pid
BpeMs t P,

KOODIMHATHL X,Y,Z  Pyy,
opcer Ay Ay A, Pax ay az

BeJIMYMHA A, P
00BeKTy; (t) =] cnemyrommit 00bekT Oj; Pojsg
At i1 Paoi+1
TOYKHU JAaHHBIX M, P
TOYKH JAHHBIX M, Pumx

Hapsiny ¢ nony4aeMbIMU Ha OCHOBaHUHU UACHTH(PHUKAINN 00heKTa MEeTaaHHBIMH
OIKCHIBAIOT, B YACTHOCTH, TOUKH JaHHBIX aKTyaJlbHOE COCTOSIHUE BUPTYAJIBHO
UACHTU(QUUHPOBAHHOTO 00beKTa 29.

[39] CootsercrByromast (hyHKUNS BEpOSTHOCTH P 3aBUCHT OT THIIA CEHCOpa
WM )K€ CEHCOPHOM cucTemsl 14, Tuna Hecyuien muatdopmsi 1, 21, 22, 23, 24 u
AJITOPUTMOB B peecTpe 00beKTOB. Tak, HanpuMep, Ui 60Jiee HOBBIX CEHCOPHBIX
cucteM 14 3anaétcsa QyHKIHS BEpOSTHOCTH C MEHBIINM paccenBanueM. s Gosee
CTaphbIX CEHCOPOB 14 ¢ MeHbIIeH TOYHOCTHIO 3a1aéTC HAIPOTHB GoJIblIee
pacceuBanue. ITony4eHHas Ha OCHOBaHMH HAKOILUTEHHBIX IIPOIECCOB HAOIIONEHHUS
BEPOSTHOCTh ONIO3HABaHMS YYUTHIBAET KOJTMYECTBO OIMIO3HAHHEIX 10 HACTOSLIETO
BpeMeHH 00beKTOB 29. Takum 00pa3oM, MOBBIIIAETCS CTENEHD YETKOCTU 00BEKTa
29 B OTHOILIECHUY COCTOSIHUS JaHHBIX, HAKOILUIEHHBIX B IIEHTPe 20 CHCTEMEI.
CoOTBETCTBEHHO, BBIIONHAETCS KiIaCCHPUKaIHs 00beKTOB 29 Ha OCHOBaHUH
OLEHEHHOTO COEeP KaHUsI HH(GOPMALIUH OTHOCHUTENBHO OOILEMN CETH PENLCOBOIO
DyTH U HUHOOPMALIMH O HEM.

[40] K ToMy e criocod OLieHKH IMOCTOSIHHO YIIYYIIAETCS, ECIIH OIIO3HABAEMBIE
00BEKTH 29 HENPEePHIBHO PACLIUPSIIOTCSA U COMIACYIOTCS MEXAY Co60ii B
pe3ynbTaTe MEXaHUYECKOrO HIIU PyYHOTO H3y4eHHUs. ABTOHOMHOE MEXaHHYECKOE
U3y4eHUE BHYTPH CTPYKTYPHOI'O YCTPOHCTBA C OOIMMH JaHHBIMH OCHOBBIBAETCS
IIpY 3TOM Ha TeX JAHHBIX, KOTOPHIE 3aHOBO PETUCTPHPYIOTCS B IieHTpe 20
CUCTEMBEI.

[41]  Kax noka3saHo Ha Dur. 4 pacnpeeNsrOTCs BUPTYaTbHO
MIEHTAQUIMPOBaHHbIE 0OBEKTH 29 OTHOCHTENBHO APYT APYTa O IEH B
COOTBETCTBMH C 00pa3LoM ABWXEHHUS Hecylnei miatdopmsl 1, 21, 22. Takum
00pa3oMm, B clrydae peNbCoBBIX Hecymux miatdopM 1, 21, 22 BO3HHKAOT
BUPTYa&JIbHO HAECHTUGHULMPOBAHHBIE APYT 3a APYrOM OOBEKTHI 29, MPU 3TOM
noiy4aromascs uenb 30 0ObeKTOB PErUCTPUPYETCS Kak CeMaHTH4ecKas nens K,,:

K. = (06bexm,; (t,), ..., 06bekmy; (tyam),
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ITpu 5TOM BENHUYHHA £, IPEACTABIAET COO0H HaYaNbHOE BPEMSL U -y, IPEOCTABILACT
coboil KOHEYHOE BpeMs ABIXEHHs Hecymiel miatgopmsl 1, 21, 22.

[42] B npespenax 3Toii 1eny 3aal0Tcsl MApKUPOBaHHBIE OOBEKTHI 29
(sampumep, JaHHbIE 00 00BEKTE CTPENKH 6) KaK JUCKPETHBIE TOYKH IS
pacnpeneneHus cerMeHToB 31. OHM MOTYT ONpEeAENATECA JUHAMUYECKH Ha
OCHOBAaHHH BEPOSTHOCTH OIO3HAHUS HIIM HA OCHOBAaHHH aKTyaJbHOCTH B CETH
(cremens oTuéTaMBOCTH). Ha ®ur. 4 mpe/cTaBnsioT KIacCHGUIMPOBaHHBIE JAPYT
3a IpyroM o0BeKThI 29, HalIpUMep, ClleBa HaIlpaBo CTPelKy 6, muardopmyl3,
PeNbCH 5, MauTy 8, TyHHENIBbHBIHM NOpTal, TYHHENIb 9, TyHHENBHBIN IOPTall,
cTpenky 6, mauty 8, miardopmy 13, ABe MauTHl 8 U CTPEIKY 6.

[43] Hossie nenu 30 06bEKTOB CPAaBHUBAIOTCS C CETEBBIMU JaHHBIMH, TO €CTh C
Mmozenbio 31 cetr 4 penbcoBoro myTH. CeTeBble JaHHBIE HAKAINIABAIOTCS IIPU 3TOM
Kak rpadudeckoe uzobdpaxenue N(t,), IpH 3TOM £, IBISIETCA TOUKOH BpPEMEHH
aKTyaJIM3alliyd COOTBETCTBYIOIIEro 00bexTa 29:

N(t,) = (obvexm, (t), kpomxa, (1))
N(ty060¢) = 06veKMyi(t) ~---N(t cmapoe)

[44] Cermentsl 32 uenu 30 00beKTOB CPABHUBAIOTCS Yepe3 MAPKUPOBAHHEIE
00BeKTHI 29 ¢ Mozensio 31 cetH 4 penscoBoro mytu (oTodpaxkensl). Ecnu
COOTBETCTBYIOT CETMEHT 32 M 4acTh rpauueckoro u3o00paxeHus Meny coboit ¢
BBICOKOH CTENIeHbIO BEPOSITHOCTH, TO NMEPEBOIATCS UACHTU(PUITPOBAHHEIE
BUPTYaJILHO CoZiep Kalinecs B cerMeHTe 32 00beKThI 29 B rpadudeckue
n3o00paxkeHus. TakuM oO6pa3oM, UCIIONB3YIOTCSE CBOMCTBA COOTBETCTBYIOIIETO
BUPTY&JIbHO UACHTUPHUIIPOBaHHOTO 00beKkTa 29 ¢ y4ETOM COOTBETCTBYIOIIHX
(GYHKLUI BEpOSTHOCTH IS aKTyalld3al[iK CBOMCTB Mozenu 31 (TeKyIlue ceTeBhIe
nanssle). [Ipy 3TOM noBbILaeTcs HaIEKHOCTh U TOYHOCTh CETEBBIX JJAHHBIX C
YBEJIMYEHHEM KOJIMYECTBA PETUCTPALMH TEKYIIUX JaHHBIX:

obekrT id P
TeKyuiee t, |
KOOPOUHATH X, Y, Z Py,
N(to)= | Benmumua d Py . cnenytomuit 00beKT Oy Pov+1
TOYKH HAaHHBIX M1 PM1 paccTosHKe A0 CIEAYIOIETO 00BEKTA X,Y,Z Px,y’z

TOYKH JAaHHBIX M, Py,

Taxxe ¥ 3aperucTpUpOBaHHEIE C IIOMOIIBIO CTATHYECKUX HECYINHX MaTdopM 24
TOYKH JIaHHBIX CPaBHUBAIOTCS COOTBETCTBYIOLINM O00pa30M C CETEBEIMH JaHHBIMH,
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IIPX 5TOM B JJAaHHOM Cliyyae He [lepeiHeM IUIaHe HaXOAUTCS HHPOpMAIHs O
BPEMEHHBIX H3MEHEHHUSIX.

[45] B mpomecce akTyanu3anid MOXeT Ha OCHOBAaHUH OIIMOOK CEHCOpa KK
BO3HHKIIHUX IIOMEX IPH PErHCTPALUH 00BEKTa NPOU30MTH TO, YTO OTJCIILHBIE
00BEKTH 29 MOTYT He UAeHTH(HLIHPOBATLECA. B 3TOM ciryyae OKa3bIBaeTCs
1eecoobpa3HbIM, €CII OHU OCTaHYTCS B CETEBBIX NAHHBIX, II0KA IIPH HOBOM
TIPOLIECCE PErMCTPALH 33 HE BBIABUTCA QalbCHPUKALMS UITH €CITH
UAEHTAGHUKAINS MHOTOKPAaTHO HE OCTOAJIACh.

[46] Ha ®ur. 5 moka3aHbl HaTJSAIHO 3Tallkl BEIIOJIHEHUs criocoba. Crocob
pacrnpezensercs: Ha CIEYIOLIME ITalbl:

- BX0# 34 B pasnuunbie Hecymue mwiatdopmsl 1, 21, 22, 23, 24 1 B CEHCOPHYIO
CHUCTEMY

- aHAJIN3 CUTHAJIOB 35 Ui HAEHTUPHKAIMKA 00BEKTa CO CTATUYECKUMH
BeJINYUHAMU

- IOBTOPSIOIIMECS TIPOLECCHI perucTpanuy 33 (HaOmoneHus) Ui HASHTH(GHKAHH
W ke panbCcuUKaluy yKa3aHHOTO 00beKTa

- oToOpaXkeHue 36 pa3IMYHbBIX TUIIOB PErUCTPAllMH WM XK€ NEPCIIEKTHB
Ha0JIo e HUt

- BEIXOJZ 37 Mozenu 31 ceTr pesIbCOBOrO MyTH (aKTyaIM3UPOBaHHBIE CETEBbIE
JaHHBIE)

- MpOLIECC HaBUTayy 38 myTeBOil MaluHEI 1.

[47] Ha navanbHO# aze popmynupyer cucteMa Ha OCHOBAaHMH 3aJJaHHBIX
aJITOPUTMOB BBIXOJIHYIO Mozenb 31 s cetu 4 penbcoBoro myTH. [Ipu aTom
OLIEHHBAIOTCS, HAIpUMeEDP, adpOdHOTOCHEMKA, TEKYIIME JaHHBIE U3MEPUTEHHOIO
TPaHCIIOPTHOTO CpeAcTBa 21, TeKylye JaHHbIe peIbCOBOrO TPAHCIIOPTHOIO
cpencTBa 1 ¥ TeKylue AaHHbIe IPYTOoro TpaHCIOPTHOro cpeacTa. Ha dwur. 5
1300pak€H COOTBETCTBYIOIIMM aHAIU3 CUTHATIOB 35 CHavajla pa3iM4HbIX
00BEKTOB 29 Uiy )K€ KIIaCCOB 00BEKTOB, KOTOPBIE MOTYT COOTBETCTBOBATH 110
OTHETBHOCTH OTAENbHBIM 00BekTaM 5 — 13. Ilpu aspodorocséMKax TaKOBEIMU
SBJSIFOTCS, HAIIPUMeED, PEIbCHI 5, CTpeNKU 6, TyHHeNb 9, MauThl 8, Bok3ainsl 10 U T.
1. Texyiue qaHHbIE IIEPEMEINAIOUIMXCS IO PEIbCOBOMY IYTH HECYILHX ILIaT(GOopM
1, 22, 23 npeana3zHavarOTCS AJIs OOBEKTOB PENIECOBOTO ITyTH — PENICOB 5, CTPEJIOK
6, TyHHensA 9 U T. 1.
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[48] B mporecce mOBTOPSIOMMXCA 3TAIOB perucTpauuu 33
UIEHTHHULIMPYIOTCS OTAEIbHbIE 00BbEKTH 29 OTHOCHTEBHO PYT ApYyTa HId
¢anbcuduipyroTcs. B ciiyyae nepeMemarmuxcs Mo peIbCOBOMY ITyTH HECYIIUX
mnatdopm 1, 22, 23 ob6pazyrorcs nenu 30 00bEKTOB, KOTOPHIE CO3AI0T
00Be3XaeMbIH Y9acTOK 3 penbcoBOro MyTH. BEIOTHEHAE pe3yIbTaTOB OIIEHKH C
IIOMOIIBIO 0TOOpaykeHHs 36 co3naéT, HakoHell, MoJeNs 31 3aperucTpupoBaHHOM
CeTH 4 pebCOBOTr0 MyTH.

[49] JU11 HaéxXHOro BBINOIIHEHHUS NpoIiecca HaBUrauu 38 mepenarorcs
CETeBBIC NAHHBIE II0CJIE YCIICIIHON aKTyallu3alliy JaHHBIX WIH B 3apaHee
3a/laHHBIE NIEPHOJBI BpeMEHH U3 IieHTpa 20 CUCTeMBI B HABUTALIHOHHOE
ycrpoiicTBo 19 myTeBoi mamuHe 1. IIpy 3TOM OKka3bIBaeTcs 1esiecoo0pa3HbIM,
€CJIH TI0 XKEJIAHHIO PacIIpeIeNIIOT JOCTOBEPHBIE TapaMETPhl, KOTOPBIE NepeaaroT
coZiepXKallyecs B CETEBbIX JAHHBIX JaHHbIe 00 00BbekTax 29 JuId HaBUralyHy Ha
IyTEeBYIO MallIMHY 1.

[50] B camom mpouecce HaBurauu 30 CpaBHUBAIOTCS OOBEKTHI HIIM JKe
naHHbIe 00 00BbekTax 29 ¢ TeMu o6beKkTaMu 5 — 13 penbCoBOro MmyTH, KOTOpPEIE
JEHCTBUTENBHO PETMCTPUPYIOTCS B 30HE ITyTEBOM MAIIHUHEI 1 ¢ TOMOLIBIO
CEHCOPOB HJIH )K€ CUCTeM ceHCopoB 14. Takum 06pa3om, Cry)KaT OIO3HAHHBIE
00BEKTHI 5 — 13 perbcoBOro MyTH B KAYECTBE CCHUIOK I ONPENEIeHHIS
MeCTHOCTH. K ToMy e MOTyT pe3ynbTaThl H3MEPEHHS IIUPHHEI KOJIEH
MCIIOJIB30BaThCA 171 60Jiee TOYHOTO ONpeneNeH s OJIOKEHHS PENBCOBOTO ITyTH
5. 3aperuCTpUpPOBaHHEIMH ITPOLECC ONpe/IeIeHNUs IUPUHBI KOJIEW 06pasyeT IpH
3TOM JAPYTHEe TOYKH JAaHHBIX O TeX 00BbeKTax 29, KOTOpBIE MPEACTaBISIOT COOOH
COOTBETCTBYIOLIHI PeibCOBLIN Iy Th 5. [Ipu nanpHelmel paGoTe MOIyT Takxke
HCIIONB30BATEC PETUCTPUPYEMBIE XapaKTepHBbIe NIPU3HAKY 1INl 39 UK PEbCOB
40 (MapKHpOBKH, XapaKTEPUCTUKU MaTepHaa u T. I.).

[51] K Tomy e ciryxaT 3aperiCTpUpOBaHHbIE BO BpeMs pOLiecca HaBUTAlHH
38 TekyuMe JaHHBIE B KA9€CTBE HOBOIO BXOJA AAHHBIX [ aKTyaJIH3aluy
CETeBBIX JaHHBIX. C MOMOIIBIO NIPECTaBIEHHON CHCTEMBI YUUTHIBAIOTCS
M3MEHEHHS B CETH 4 PEeJIbCOBOTO ITyTH BCIEICTBHE MEPE0OOPYNOBAHUS WIIH IIOMEX
aBTOMATUYECKHU VIS TOCIIEYIONIMX IPOLECCOB HaBUranuu 38. 3yueHue
IIPOMCXOANT aBTOMAaTUYECKH B 3aBUCHMOCTH OT CKOPOCTH MPOABYIKEHHUS 110 ceTH 4
PEIBCOBOTO ITyTH.

[52] Briroaueim o6pasom Bogutento 41 MaliuHel H306paXKaIOTCS B
AEHCTBUTENBHOM I0JIe 0030pa ITyTeBO# MaluKHbI | i1 OPHEHTHPOBKH
OTIO3HAHHBIE 1 OTKJIOHEHHBIE 00beKTHl 29. B 311 H306pakeHUs MOTyT
JO0BIATHCS NOTIOMHUTENEHO paboure HHCTpyKimH. Takke H paboune IapaMeTpsbl
MOTYT 3a/1aBaThCs 3apaHee BOAUTENO 41 B 3aBHCUMOCTH OT MECTA PacCIIOI0KEHHS
MyTEBOX MAIlMHBI YIIM [IEPEaBaThCA HENOCPEICTBEHHO Ha pabounii arperar 2.
Taxum 06pa3oM, MPOHCXOMUT aBTOMATHIECKOE COTIACOBAHME Ha MECTE pabounx
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NapaMeTpOB, B Pe3yJIbTaTe Yero CTAHOBUTCS BO3MOXKHBIM ONITUMANbHO®
JICTIONTF30BaHME MyTeBOM MamuHE! 1. B cirydae mmanono 0MBOYHOM MaIIHHBL
TaKOBBIMH SBIISIOTCS, HAIIpUMeED, BEJIMYHMHBI OABEMA ¥ PUXTOBKH, & TAaKXKe
3a/laBaeMble 3HAYEHUS BpEMEHH IS LIKIJIOB TOAOUBKH. B ciiy4yae Apyrux myTeBbIX
MaIlIMH 1 MOT'YT COTJIACOBBIBATHCS Ha MECTE TaKKE paboume napaMeTpsl Kak
NoTpe6HOCTE B IeOHE, KOJIUYECTBO YAAIIEMOTO CTaporo meoHs.
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OOPMYVIJIA U3OBPETEHUA

1. Cucrema HaBUTauuy B Ipefenax ceTH (4) perbCoBOrO My TH, BKIIOYAIOIIAs
B ce0s clieyroliue KOMIOHEHTHI CHCTEMBI:

- HeHTp (20) cucTeMsl A ynpaBlieHHs CETEBBIMU TaHHBIMH, KOTOPEIE
NpencTaBistoT coboil Mmozens (31) cetu (4) pebCOBOTO MyTH,

- IlyTeBy!0 MalKHy (1) nng o6pabortku yuactkoB (3) penscoBoro mytu cetu (4)
PeIBECOBOTO ITyTH, IIPU 3TOM ITyTeBas MamuHa (1) BKIIO4aeT B cels
HaBUralMOHHOE yCTpOUCTBO (19) s 06paboTKK HAaBUTAIIMOHHEBIX JAHHEIX,
IIOJTyYEHHBIX U3 CETEBBIX JAaHHBIX, U CPEACTBA CBs3H (26) 11 oOMeHa NaHHBIMU
MeXIy LeHTpoM (20) cuCTeMB! M HaBUTaIIHOHHBIM YCTpOoicTBOM (19),

OTJIMYAOIIASICS TEM, UTO
CHCTEMa BKJIIOUAET B cebs, 110 KpaiiHel Mepe, OIHY MOABIKHYIO MIIM CTATHIECKYIO
Hecymtyro matdopmy (1, 21. 22, 23, 24) ¢ cencopamu (14) i peructpanuu
TEKYIIMX JaHHBIX, MH(GOPMALUH O IPU3HAKaX CeTH (4) pelbCOBOro IyTH, U YTO B
nientpe (20) cucTeMsl YCTaHOBJIEHO CTPYKTYPHOE YCTPOMCTBO ¢ OOIIMMH JAaHHBIMU
(27), 4ToOBI OLIEHUBATH TEKYIHE NaHHEIE M CPABHUBATh MX C CETEBHIMH JaHHBIMH
2. Cucremamo . 1,
OTJINYAIOLIASACSA TEM, UTO
myTeBast MauIdHa (1) BEIIOIHEHA KOHCTPYKTHBHO KaK Hecylas miar¢hopma u
BKJIIOYaeT B ce0s CEHCOpHYIO cucTeMy (14), KoTopas Bo BpeMs IIpoe3/ia 10 CETH
(4) penpCOBOrO IyTH COOUPAET TEKYIHE JaHHEIE.
3. Cuctema o 1. 1. 1 wiu 2,
OTJIMYAIOLIASCSA TEM, YTO
CHCTeMa BKIIIOYAeT B ce0s U3MEPUTENBHOE TPAHCIOPTHOE CpencTBo (21) umu
Apyroe nepeMeltaroneecs o pebCcoOBOMY IyTH TPaHCIIOPTHOE CPeAcTBo (22),
obopynoBaHHoe cencopamu (14).

4. Cucrema 1o ogHOMY W3 1. I1. 1 — 3,

OoTiIn4aromasacs TeM, 4YTo



-15-

CHCTEMa BKJIIIOYaeT ce0s JIeTalolyio Hecylero miatdopmy (23), B 4aCTHOCTH,
IpOH, 000pyIOBaHHBIH ceHcopamH (14).

5. Cucrema no ogHOMyY M3 1. 1. 1 — 4,
OTJIMYAIOIIASCS TEM, YTO
ceTeBble aHHBIE HAKAIUTHBAIOTCS Kak rpaguyeckoe u3o0paxeHue ¢ 00beKTaMu
penbcoBoro myTH (5-13) B BUe y3710B ¥ COOTHOLIEHUS MEXITy oOBbeKkTamH (5 —
13) penbCOBOTO IMyTH B BUJIE NPAMOYTOJIBHBIX (PUTYD.

6. Cucrema o 1. 5,
OTJIMYAIOIIASICS TEM, UTO
s o6pexTa (5 — 13) penbcoBOro myTH 3aal0TCs XapaKTepHbIe 00pa3iibl JaHHbIX.

7. Cnocob UCcTIONBb30BaHUS CHCTEMBI 10 OJHOMY M3 I I1. 1 — 6,
OTJIMYAIOIHICS TEM, YTO
C IMOMOIUIBIO CeHCOPOB (14) perucTpUpyYIOT TEKYIIME JaHHBIE, YTO TEKYIIIHE
IaHHBIE NIepenaroT B UEeHTp (20) CUCTEMBI, YTO U3 TEKYIIUX JaHHBIX T€HEPUPYIOT C
TIOMOILBIO OIpeAeNIIOIUX AITOPUTMOB AaHHbIe 00 00BekTax (29) u uto
CPaBHHBAIOT CETEBBIE JaHHBIE C NaHHBIMU 00 06BbekTax (29), yToObI
aKTyaJIU3UpOBaTh CETEBbIE JJAHHEIE.

8. Cnocob mo 1. 7,
OTJINYAIONINICS TEM, YTO
II0CJIE BBITIOTHEHHOM aKTyalIu3al[iy CETEBBIX JAaHHBIX BBIOJIHAIOT ITEpenaqy
aKTyaJIM3UPOBAHHBIX JJAHHBIX WIM YaCTH aKTyaJIM3UPOBAHHBIX JAHHBIX HA
HaBHralMoOHHOE ycTpoicTBo (19) myteBoit MammHeI (1).

9. Crnoco6 no m. 1. 7 wiu 8,

OTJIMYAIOLINHCS TEM, UTO

IJ1s1 JAaHHBIX 00 00BbekTax (29) pacnpenensioT B 3aBUCUMOCTH OT UCIIOJIE30BAHHBIX
ceHcopoB (14) v/min OT UCIIONB30BaHHBIX HecyInux miatdopm (1, 21, 22, 23, 24)
1/HJIA OT UCIIOJIb30BAHHbIX ONPEAENSIOIHX AITOPHTMOB COOTBETCTBEHHO
3HAYEHUs] BEPOSITHOCTH WIIH )K€ (PYHKIMH BEPOSTHOCTH.
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10. Cnoco6 mo 1. 9,

OTJIUYAIOIIHCSA TEM, YTO

BBITIOJHSIOT aKTYaJIM3alUIO CETEBBIX AaHHBIX C IOMOIIBIO JaHHBIX 00 06BeKTax
(29) B 3aBHCHUMOCTH OT paclpeneNEHHbIX 3HAYeHHH BEPOSTHOCTH W ke QYyHKLUH
BEPOATHOCTH.

11. Croco6 o ogHomy u3 1. . 7 — 10,
OTJIMYAIOIIHICS TEM, UTO

pacmpenenstoT JaHHble 06 00bekTax (29) Ha OCHOBaHUU 3apPETUCTPUPOBAHHOTO
obpa3ua aBrkeHus Hecyei iargopmsl (1, 21, 22, 23), Tak 4to
NpeAcTaBlIeHHbIe NaHHBIMU 00 00bekTax (29) 06bexTsl (5 — 13) penbcoBoro myTH
pacIpeesioT OCIeAOBaTeIEHO APYT 3a ApyroM B Buze uemnd (30) o65eKToB s
CpaBHEHHUS C HAKOTUIEHHBIMHU B BUJIe TpapUUeCKUX N300paKeHNH CETEBBIMU
JaHHBIMHU.

12. Cnoco6 no 1. 11,
OTJINYAIOIIMICS TEM, UYTO
nens 00beKToB (30) pacipenenaroT Ha CErMEeHTHI M YTO CerMeHT (32) CpaBHHBAIOT
¢ rpaduyecKuMU N300paXKeHISIMH Ha OCHOBaHHH MapKUPOBAaHHBIX O0BEKTOB
PENbCOBOTO MYyTH.

13. Cnocobmom. 12,
OTIMYAIOIIUHICS TEM, YTO
IIpY CPaBHEHHH CerMeHTa (32) ¢ YacTHYHBIM rpadUuecKUM H300paKeHHEM
OIIPEAEIISIOT CTENEHb COINIaCOBAaHHOCTH, U YTO 3aMEHSIOT YaCTUYHOE rpauueckoe
u300paxxeHHe cerMeHToM (32), eciu CTeneHb COrNIACOBAHHOCTH IPEBHIIIAET
3apaHee 3aJaHHYI0O MAHUMAJIbHYIO CTEIIeHb COTTIaCOBAaHHOCTH.

14. Cnoco6 mo n. . 12 mmm 13,

OTJIMYAIOIIMICS TEM, YTO

Py CPaBHEHHH CerMeHTa (32) ¢ YaCTHYHBIM rpaHIecKiM H300paKeHHEM
COXPaHAOT IIONyYEHHbIH He UICHTUPUIUPYEMBIH 00beKT (5 — 13) penscoBoro
IIyTH B BUJIE Y3JI0B YaCTUYHOI'O Ipa)uuecKoro n3o0paxxeHus 1moka He Oyuer
JOCTUTHYTO 3apaHee 3alaHHOe KOIMYEeCTBO OIHOOYHBIX BepUBHKAIIHIA.
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15. Cnoco6 no ogHomMy u3 1. 1. 7 — 14,

OTJIMYAIOUINHCS TEM, YTO

PETHCTPUPYIOT € IIOMOILBIO PACIIONIOKEHHBIX Ha MyTeBoil MamuHe (1) ceHcopoB
(14) oxpyxaromue 06beKTHI (5 - 13) penbCoBOro IMyTH U YTO OMPENEIIAIOT
aKTyaJIbHOE TOJIOXKeHHE Iy TeBOM MauHEI (1) myTéM cpaBHEHUS
3aperuCTpUPOBAaHHBIX 00BEKTOB (5 — 13) penbCcOBOTO MYTH C CETEBBHIMH JaHHBIMH.
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