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CMNOCIB IHTErPALIT PIBHOPIAHUX BAHUX
B CUCTEMI TEONMPOCTOPOBOIO AHANI3Y

Y po0OoTi 3anpornoHoBaHuWii crioci0 iHTerpalii pi3HOPIAHUX JAHUX B CUCTEMi reOonpOCTOPOBOTO aHali3y, SIKUM
MOJISITAE B TOMY, 1110 CUCTEMa reonpoCTOPOBOIro aHali3y MPOBOAUTL 00’ €NHAHHS JaHMX, 110 HAAXOASTh Ha 11 BXid 3
METOI0 OTPUMaHHSI OiJIbLI JOCTOBIPHUX i TOUHUX JAHUX PO MiCLIe pO3TalllyBaHHs 00’ €KTa aHaJli3y, 10ro LBUIKICTh,
aTpuOYTUBHY (IOXATKOBY) iH(OPMAILIO Ta iIEHTUIHICTh IEBHOMY KJIAcCy, BULY a00 THUITY, TICJIS 4YOTO TTPOBOAUTHCS
MOJENOBAaHHS 3B’SI3KiB 00’€KTa aHali3y 3 iHIIMMU 00’€KTaMH abo0 MOMISIMA B KOHTEKCTi 10OTO OTOUYYIOUOTO Cepeli-
OBMIIIA, a THiC/s YOro MPOBOAUTHCS (hOPMYBAaHHS y3araabHEHOI OI[IHKM CTaHy 00’€KTa aHaJli3y 3a paxyHOK BijicTe-
JKEHHS TeJeMEeTPUUHUX Ta MeTagaHuX. OCOONMBICTIO CITOCOOY € Te, 1110 CUCTeMa Ie0NpoCTOPOBOTO aHali3y Ha eTarli
(opMyBaHHS y3arajlbHeHO1 OLIiHKM CTaHy 00’ €KTa aHaJli3y pa30M 3 BUSHAYEHHSIM YMOB BUKOPHCTOBYE YIOCKOHAJIEHY
Mpoleypy MPOTHO3YBAHHS 3MiHU CTaHy 00’ €KTY aHalli3y, CyTHICTb SKOI MOJSATAa€ B TOMY, IO CIIOYATKy CUCTeMa
TeopPOCTOPOBOTO aHaTi3y OyIye aBTOPErpeCUBHY MOJIETb ITPOTHO3YBAHHS HAa OCHOBI iH(GOPMAILiiTHOTO KPUTEPit0
Akaike, a OTiM CHUCTEMOIO TE€OIIPOCTOPOBOTO aHaJi3y BiOYyBAa€TbCS MOPIBHSHHS OTPUMAHUX 3HAYEHb [TOMUIIKA
MPOrHO3YBaHHS 3 €TAJTOHHUMU. TeXHIYHUI edeKT Bil BAKOPUCTAHHS 3a3HAYEHOTO CIIOCO0Y MOJISITa€ B MiABUIIEHHI
e(eKTUBHOCTI 3aCTOCYBAHHSI CUCTEMMU I'€ONPOCTOPOBOTO aHaJi3y 3a PaXyHOK MiIBUIIIEHHS TOYHOCTi MPOrHO3YBaHHSI
3MiHU CTaHy 00’ €KTY aHaJIi3y.

TEOTTIPOCTOPOBMI AHAJII3, PI3HOPIJIHI JAHI, CITOCIB IHTETPALIIT, CTAH OB’€KTY AHAJII3Y,
IMPOTHO3YBAHHA

N. V. Sharonova, G. A. Pliekhova, S. M. Neronov, M. V. Kostikova, D. O. Pliekhov. Method of integration of vari-
ous data in the geospatial analysis system. The paper proposes a method of integrating disparate data in the geospatial
analysis system, which consists in the fact that the geospatial analysis system combines the data received at its input
in order to obtain more reliable and accurate data about the location of the object of analysis, its speed, attributive
(additional) information and identity to a certain class, species or type, after which the analysis object's connections
with other objects or events in the context of its surrounding environment are modeled, and then a generalized as-
sessment of the state of the analysis object is formed by tracking telemetry and metadata. A feature of the method is
that the geospatial analysis system at the stage of forming a generalized assessment of the state of the object of analysis
together with the definition of conditions uses an improved procedure for forecasting changes in the state of the object
of analysis, the essence of which is that the geospatial analysis system first builds an autoregressive forecasting model
based on the Akaike information criterion, and then the geospatial analysis system compares the received forecasting
error values with the reference values. The technical effect of using the specified method is to increase the efficiency of
the geospatial analysis system by increasing the accuracy of forecasting the change in the state of the object of analysis.

GEOSPATIAL ANALYSIS, MISCELLANEOUS DATA, METHOD OF INTEGRATION, STATE OF THE
OBJECT OF ANALYSIS, PROGNOSTICATION
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Beryn

Y cyyacHOMy CBIiTi TreoiHdopMalliiiHi TeXHOJOTil
(I'l'T) € HeBin'eMHOIO CKJIANOBOIO OaraThoX raiysei, 1o
320e3meuyioTh e(EeKTUBHE YMPABIiHHSI TPOCTOPOBUMU
JaHUMM, iX aHajli3 Ta Bisyajizauito. BoHu mupoko 3a-
CTOCOBYIOThCS Y cdepi NePKABHOTO YyIPAaBIiHHS Pi3HU-
MW PIiBHSIMU, €HEPTeTWKOI0, TPAHCTIOPTHUM CEKTOPOM,
arpapHuM BHMPOOHMUTBOM, 3€MJIEYCTPOEM, OYIiBHU-
LIITBOM Ta palliOHATLHUM BUKOPUCTAHHSIM TPUPOIHUX
pecypciB. Bukopucranus I'lT cnpuse ontumisaiiii mpo-
LeCiB, TIABUILYE TOYHICTH TPUWHSITTS YIPaBITiHCHKUX
pillieHb, 110, CBOEIO YEPTOI0, 3a0e3IeUy€e CTAINN PO3BU-
TOK rajiy3eil €KOHOMIKU Ta CYCIiJIbCTBA B LILJIOMY.

3 koxHuUM pokom motpedba B ['IT HeBnmuHHO 3poc-
Tae€, 1110 OOYMOBJIEHO PO3BUTKOM ITU(MDPOBUX TEXHOJIOTIH,
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3pOCTAHHSIM OOCSITiIB MPOCTOPY JaHUX, IJ10OAJTbHUMU
BUKJIMKAMM, TaKUMU sK ypOaHi3allisg, 3MiHM Kjimary,
€KOJIOTiuHi Kartactpodu, nemorpadidyHi 3MiHU, a TAKOX
3a0€3MeUyeHHs] MiABUILEHHS DPiBHS O€3MeKu B YMOBax
TOJIITUIHOI HecTabinbHOCTI. [eoiHdopMatliiiHi cuctemMu
(I'C) 3abe3meuyoTh iHTErpallilo Ta aHali3 BEJIUMKOI KiJib-
KOCTi TAaHWX, 10 JO3BOJIIE OMEPATUBHO pearyBaTW Ha
KPUTUYHI cUTyallii, NMJIaHyBaTU Ta MPOrHO3yBaTU Maii-
OyTHi 3MiHU B pi3HUX cepax AisITTbHOCTI.

OcobnuBi akryanbHocTi ['IT HaOyBaioTbest y chepi
HallioHaJIbHOI 0e3MeKu Ta 000pPOHHU, J€ BOHU BUKOPHUC-
TOBYIOTh IIJISI OMEPaTUBHOTO aHaji3y CHUTYyallii, KapTo-
rpacdyBaHHS 3arpo3, MOJENIOBaHHS CLeHApiiB PO3BUTKY
noaid, MOHITOPUHIY TEPUTOPii, yNpaBiHHS BilCbKO-
BUMM OIlEpallisiMU Ta TJIaHYBaHHsS OOOPOHHUX 3aXOMiB.
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XHYPE

ABTOMATU30BaHi CUCTEMU FEONPOCTOPOBOrO aHai3y Mo-
30aBJISIOTh BiJi KOMIUIEKCHOI OLIHKM OINEpPaTUBHOI 00-
CTAHOBKH, 110 € KJIIOUOBUM (DaKTOPOM Yy MpoOLEci Mpu-
WHSTTSI CTPATETIYHUX T2 TAKTUYHUX PillIEHb.

B VYkpaini Bxe BrnpoBamxkytotbes ['IT y cTpykTypax,
110 3a0e3MnevyioTh 3aBAaHHs y cdepi HalioHalbHOT 0e3-
MeKu Ta 00OPOHM. TaKMM, BOHU 3aCTOCOBYIOThCS y Bili-
CBKOBUX ONEPAILiSIX, PO3BiAli, YMPaBlIiHHI KPU30BUMU
cUTyallisiMu, 3a0e3IedyeHHi KibepOe3neku, MpUKOpIAOH-
HOMY KOHTpPOJi Ta O0pOThOi 3 TEPOPUCTUYHUMU 3arpo-
3aMU. 3aBIOSIKW BIPOBAIKEHHIO Cy4yaCHUX reoiHhopma-
LilHUX PO3pOOOK BAOCKOHAIEHI MPOLECHU YHpPaBIiHHS
00OPOHHUMMU pecypcamu, CTBOPEHUI ePEeKTUBHUIT MO-
HITOPUHT TePUTOPii, aHAMI3yIOTbCSI PU3UKU Ta MOJIEJIO-
€ThCS MOXJIMBICTD CLIEHAPiIB PO3BUTKY MOMAiN Y peaabHO-
My MacIuTaoi.

Y coepi HauioHanbHOi O6e3nmeku ['IT Takox BHKO-
HYIOTb BaXXJUBY POJIb Y 3a0€e3MeUeHHI eKOJIOTiuHOoI 0e3-
MEeKU, YNPaBIiHHS MPUPOAHUMU PECYPCAMU, MPOTHU-
Iii TEeXHOTeHHUM KaTacTpodaM Ta CTUXIHHUM JIMXaM.
[eonpocTopoBi 1aHi 3aCTOCOBYIOTLCS AJISI OLiHKM PU3M-
KiB, PO3pOOKM TMPEBEHTUBHUX 3aXOMiB Ta KOOPIMHALLil
NIl Aep>XaBHUX OPTaHiB y pa3i BUHUKHEHHS HAaA3BUYaii-
HUX CUTYyaliil.

B VkpaiHi icHye HopMaTuBHO-1NIpaBoBa 0a3za, 1O pe-
rymoe BukopuctaHHs ['IT Ta reonpocTopoBUX HAHUX.
OnHak, y KOHTEKCTi CTpPiMKOIO PO3BUTKY TEXHOJIOTil
Ta 3MiH y 0€3[EKOBOMY CEpEIOBMIIL, HEOOXITHUM € TIO-
Jajblle BIOCKOHAJIIEHHS 3aKOHOHABCTBA, PO3LIMPEHHS
MoxJauBocTel BukopuctanHs I'l'T Ha nepxxaBHOMY piBHi,
3a0e3IMeueHHsI iHTerpauii pi3HUX CUCTEM Ta PO3LIMPEHHS
MiXXHApOJHOTO CIiBpoOITHULITBA y cdepi reoiHpopMa-
LiINHUX TEXHOJIOTIN.

Takum ynHOM, reoiHgopMaliiiHi TexHoJ0rii Bimirpa-
I0Th CTpaTeriuHy poJjib y 0aratbox cdepax CyCHibHOTO
JKHUTTS, a iX BIIPOBAIKEHHS y cepy HaILiOHATBHOI 0€3-
MeKu Ta 000OPOHU € BKPAil aKTyaJbHUM y Cy4aCHMX YMO-
Bax [1-5]. Po3BuTok Ta ynockoHaneHHst ['lT 103BoOISIIOTH
MiIBUIIATA €(PEKTUBHICTh YMPABIIHCHKUX PilIEHb, Mil-
BUILMTHU PiBeHb CUTYalillHOT 00i3HaHOCTi [6-10].

BukJjaa ocHOBHOro marepiany

Bigomuii criocid6 00poOKM pi3HOPiIAHUX AAHUX B CHUC-
TeMi TEOMPOCTOPOBOIO aHai3y, CYTHICTh SIKOTO TOJISTAE
B MOCJiIOBHOMY BUKOHAHHI MPOLeAyp MONEPEAHBOT 00-
poOKM iH(opMallil, yTOUHEHHS CTaHy 00’ €KTY, SIKU1 Mia-
JISITA€  aHali3y, YTOYHEHHSI OlepaTUBHOI OOCTAHOBKM,
YTOUHEHHSI 3arpo3 Ta yTOYHEHHS Tpoliecy 0OpoOKU pi3-
HOPiAHUX JAHUX B CUCTEMi re0npOCTOPOBOro aHamizy [11].

Heponikom 3a3Ha4€HOTO CIoco0y € BilCYyTHICTb MOX-
JIMBOCTI TIPOTHO3YBAHHSI CTaHy 00 €KTY aHaIi3y.

Haii6inbu 6JM3bKMM J1I0 ¢NOCOOY, 110 NMPONOHYETh-
csl, € crmocid MPOrHO3yBaHHSI CUTHAJIbHOI OOCTaHOBKHU
[12], mpu sxOMy HNPUCTPOEM OOPOOKU CUTHATIB 3aCO-
Oy pamio3B’sI3Ky BHUOMpPAETHCSI MiHIMAJIbHO HEOOXimHUIA

MacuB BUOIPKOBMX HAHMX, MIiCJSI YOrO BM3HAYAETHCS
MOPSIOK aBTOPETPECUBHOI MO, AaJli IO HABYAIbHIl
YacTHUHI BUOipKU MeTogoM bepra HacTporwThesl Koedi-
LIIEHTU aBTOPErpecii, Mic/as 4oro 00YMCIIOETHCS 3HAYEH-
HSI BEJIMYMHU MUTOMOI iH(OpMaliiiHOI HEeY3roaKeHOCTi
Ta BiOyBa€eTbCd OOUYMCIIEHHS NUCIEPCii i BEJIUYMHU iH-
dopMaLiiiHOT Hey3TOIKEHOCT.

Henonikom crnocoOy-npoTOTUNY € HEMOXJIUBICTh
MPOBOAWTH MPOTHO3YBaHHS AMHAMIKM 3MiHU Pi3HOTMII-
HUX JaHUX, [0 HE I03BOJISIE TIPOBOAUTH Oaratomnapame-
TPUYHY OILLIHKY CTaHy 00’€KTY aHaJli3y.

ToMy TeXHiYHUM 3aBAAHHSIM, 1110 BUPIlIYE 3aPOIO-
HOBaHMIt crioci0 iHTerpalii pi3HOPIAHUX AAHUX B CUCTE-
Mi Te0TMpPOCTOPOBOTO aHATi3Y, € MOETHAHHS TTepeBar Mmpo-
TOTUIY Ta aHAJIOTIB, 3 YCYHEHHSIM 1XHiX HeJOJIiKiB.

Crioci6 iHTerpatiii pisSHOPiTHUX AAHUX B CUCTEMI Teo-
MPOCTOPOBOIO aHaJIi3y Iependayae oOpoOKy Ta CUHTE3
incdopmariii, 10 HAIXOAUTH 3 PI3HUX JKEpPes, 3 METOI0
MiABULIEHHSI TOCTOBIPHOCTI, TOYHOCTI Ta iHMOpPMATUB-
HOCTi OTpUMaHUX pe3yabraTiB. OCHOBHOIO METOIO CIO-
co0y € (hbopMyBaHHSI KOMILJIEKCHOI OLIiIHKM CTaHy 00’€KTa
aHaJTi3y Ha OCHOBI MPOCTOPOBUX, YaCOBUX Ta aTPUOYTUB-
HUX XapaKTepUCTUK.

BxinHi nmaHi HagxonasThb 1O CUCTEMHU T€OIpPOCTOPO-
BOTO aHaJi3y 3 Pi3HOPIAHUX JKEpes, TaKuX SK CYymyT-
HUKOBI 3HiMKHM, nani Bin GPS-TpekepiB, ceHcopHi cuc-
TeMu, 0a3u JaHuX 00Ky, BiZOMOCTI 3 KapTorpaiuHux
CepBICiB, pe3yIbTaTh AMCTAHIIIITHOTO 30HIYBAHHS 3eMJTi
TOWI0. 3 OMISIAY Ha HEOAHOPIAHICTh LIMX AAHMX, MPOBO-
JIATHCS X ToTepeHsT 00pobKa, 1110 BKIIIOUYAE HOpMaTi3a-
1ito, (iabTpaliio WyMiB Ta KOPEKIIil0 MOXUOOK.

OckinbKu AaHi MOXYTh MaTu pi3Hi (popmatu, CTpyK-
Typy Ta pPiBHi TOYHOCTi, CUCTeEMa BUKOHYE iX rapMOHi-
3allilo, 1110 BKJIOYA€E MPUBEAEHHS 1X 10 €IUMHOI CUCTEMU
KOOpIAMHAT, YCYHEeHHsI NyOJIOBaHHSI Ta CHHXPOHi3allilo
yacoBUX MapameTpiB. B pesynbrati (hopMyeThCsl €nMHUI
Y3roJKeHUi Habip NaHuX, IKWUi MOXXHA BUKOPUCTOBYBa-
TU JIJIS1 IOJAJIBILIOTO aHai3Yy.

Ha etami imeHTtudikaiii ta knacudikauii o006’exra
3MIICHIOETHCS aHAJl3 XapaKTePUCTUK O0’€KTa, BKITIOYA-
04U MOro Micle po3TallyBaHHS, IIBUAKICTb pyxy (y pasi
NMHAMIYHOTO 00’€KTa), (hyHKIIOHAJTIbHE TpPU3HAYEHHS
Ta JOJATKOBI MapaMeTpu, OTpUMaHi 3 aTpUOYyTUBHOI iH-
¢opmaitii. BuznagaeTtncst Kitac, Bua a00 TUT 00’ €KTa Bif-
MOBIMHO 10 3aIaHMX KPUTEPiiB Ta JOBIAKOBUX JAHMX.

Cucrtema TeonpoCTOPOBOTO aHaJi3y BUKOHYE TIPO-
CTOpPOBE MOJEJIOBaHHSI, BU3HAyalOUM B3aEMO3B’SI3KU
00’eKTa 3 iHIMMU 00’ €KTaMU, TOiSIMA YU TIPUPOTHUMU
axropamu. Lle n03BosslE€ OLIHUTHU MOrO POJIb y 3arajib-
Hill CTPYKTYpi aHai30BaHOI TEPUTOpPii a0 CUCTEMU Ta
MPOTHO3YyBaTH MOXJIMBI 3MiHU 200 PU3UKH.

J71s1 OLIiHKY TIOTOYHOTO CTaHy 00’€KTa CMCTEMa aHa-
JIi3y€ CYKYIHICTb TeJeMeTPUYHUX MOKA3HUKiB, MeTaaa-
HUX Ta YaCOBUX PSI/IiB, IO TO3BOJISIE OTPUMATU BCEOIYHY
XapaKTEePUCTUKY 00’€KTa B AUHAMILIi.
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BiagMiHHOI0O OCOOJIMBICTIO CIOCOOY € 3aCTOCYBaHHSI
YIOCKOHAJIEHOI NPOLELYPU [TPOrHO3YBAHHS 3MiH CTaHy
00’ekta aHajizy. CrioyaTky cCHUCTEMA IeONpPOCTOPOBOIO
aHajlizy Oyllye aBTOPErpeCUMBHY MO/I€JIb MPOTrHO3yBaH-
H$1, BAKOPUCTOBYIOUYU iH(OpMaLiiHUI KpuTepiilt Akaike
(AIC) nnst BUOOpPY ONTUMAJIBHOI CTPYKTYpu moaeni. Lle
JIO3BOJISIE MiHIMi3yBaTU NMOXUOKY MPOrHO3YBaHHS Ta 3a-
0e3MneuynTy HalibiIblll aeKBAaTHE BidOOPaXKEHHS TPEHiB
Ta UMKJIIYHUX 3MiH.

IMicng noOymoBuM Monesli cucTemMa MNPOBOAUTL MO-
PIBHSIHHSI OTPMMAHUX 3HAY€Hb MPOrHO3HUX MOMUJIOK
3 ETAJIOHHUMHU MOKA3HUKAMMU, IO JAE 3MOTY OLIHUTHU
TOYHICTh MPOTHO3Y Ta MPU HEOOXiIAHOCTI CKOpPUrYyBaTu
Mozesib 800 BUKOPUCTATH J10JATKOBI METOAM perpecii Ta
MaLMHHOIO HABYAHHSI.

Ha ¢iHanbHOMY eTani NpoBOAUTLCS aHaji3 OTpUMa-
HUX MPOrHO3HUX AAHUX Ta (HOPMYIOThCSI PEKOMEHIALLIT
11040 YNPaBlAiHCbKUX pillieHb. Lst iHopmallist Moxe Bu-
KOPUCTOBYBATUCS JIJISI MOHITOPUHTY MPUPOJHUX TA TEX-
HOI€HHUX MPOLECIB, ONTUMI3ALIIT JOrICTUYHUX MapILLPY-
TiB, OLIHKU €KOJIOTIYHOIO CTaHy TEPUTOPIii, yrpaBaiHHS
MiCbKOI0 iH(PPaACTPYKTYpOIO Ta iHIIKUX 3aBAAHb.

[MosicHuMO Oinbll JOKJAAAHO CYTHIiCTb 3asiBJIEHOIO
crocooy.

Ha erani npoBeaeHHs1 300py BilOMOCTEN Bil pi3HUX
JOKEPEIL.

BxigHumMu paHumu (IKepesamu) Ui 3a3HAYEHOro
Ccroco0y € 300paxk€HHsI, 1110 OTPUMAaHIi B Pi3HUX Jianas3o-
HaX €JIEKTPOMATHITHOIO CHEKTPY 1 3 pi3HUX I1aTdopM,
reonpocTopoBa iHopMalis, TeMaTU4YHi 0a3u JaHUX,
anpiopHa iHgopmauisi, a TAaKOX iHIII JONOMIiXHIi Bilo-
MOCTI.

OTpumaHi BilOMOCTi (biJIbTPYIOTbCSI Ta MPOBOAUTH-
¢ ix nomnepenHs o0podka, A0 SIKOI HaJieXaTh MPOLEay-
pY NiJABULIEHHS BiIHOLIEHHSI CUTHAJI/ILIYM, BUSIBJIEHHSI
Ta BUAINEHHS XapaKTEPHUX O3HAK 00’eKTa aHajiizy abo
SIBULIA, SIKE CTAHOBUTb IHTEPEC, a TAKOX aIrOPUTMIB iX
MPOCTOPOBO-YACOBOro NMokpaieHHs. Kpim Toro, miag yac
3a3HAYEHOIO €TAIly BUBHAYAETHCS TUIl IAHUX i IPIOPUTET
ix (MOpsIIOK) MOJAaNbLIOl 00POOKU, BUKOHYETHCS Kiacu-
dikauisi i rpynyBaHHs 1aHUX 32 NIEBHUMU KPUTEPISIMU Ta
(GOPMYIOThCSI CUTHATYpPU 00’ €KTa aHali3y.

[Tin yac npoBeAeHHS eTany YTOUHEHHsI 00’€KTa aHa-
JIi3y BUKOHYIOTbCSI Orepalii MpUuBeAEeHHS JaHUX 10 €U~
HOI CHUCTEMM KOOpAMHAT Ta BUMIpY, O00’€qHAHHSI (BU-
KOPUCTOBYIOTHCS KOPEsILiiiHI METOAM), BiACTEXKEHHS
MONepeHbOr0 Ta MPOTHO3YBAHHS HACTYIHOIO Micue-
MOJIOXKEHHS1 00’e€KTa aHali3y Ta ioro ineHTudikaliisi Ha
0a3i kiacudikauiiiHux merodiB. JlaHuil eTan xapakTe-
PU3YETHCSI 3aCTOCYBAHHSIM UYMCEJIbHUX METO/iB 00p00-
KU JIAHUX, JIO SIKUX MOXHA BiJIHECTU METOIU MPOTrHO3Y-
BaHHsI Ta po3mi3HaBaHHsS 00pa3iB. [0710BHOIO 3aaauelo €
YTOUHEHA OuiHKa Tuily abo BuAy 00’€KTa aHaii3y, ioro
MiCLsl PO3TallyBaHHS, LUBUIKOCTI, IPUCKOPEHHSI PAKET,
KOpabJ1iB, JIITAKiB, XUBOI Ta PyXOMOI CWJIU NPOTUBHUKA,
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32 paXyHOK MOEIHAHHS Ta CyMiCHOTO BUKOPUCTAHHSI Na-
pPaMeTpUYHOI1, imeHTUdIKALiIiHOI Ta KOOPAWUHATHOI iH-
dopmalii.

Bnponosx etamy yTOUHEHHST O0’€KTa aHajli3y BUKO-
HYIOTHCSI YOTMPU OCHOBHUX (DYHKIIIT:

— TpaHcdopMmallisi JaHUX 10 €AUHOI CUCTEMU KOOpP-
JUHAT Ta BUMIpY;

— JeTajizauig Ta 3a0€3Me4YeHHST NOJATKOBUX MOX-
JIMBOCTEH 11040 JOCTiIKEHHsI MiCLIeTTONIOKEHHsI 00’ eKTa
aHaJli3y, MOro KiHEMAaTUYHUX Ta AUHAMIYHUX XapaKTe-
PHCTHK, a TAKOX aTpUOyTUBHUX JaHUX;

— BM3HAUEHHSI JAHUX JUIST MPOBEACHHS CTaTUCTUY-
HUX PO3PAXYHKIB;

— TIpOBeAeHHST Kiaacudikalii
00’€eKTa aHaIi3Yy.

[lin yac mpoBeneHHsI e€Tany YTOYHEHHSI OOCTaHOB-
KU TIPOBOAUTHCS TIOUIYK KOHIIENTYaJbHOTO OTIHUCY
B3aEMO3B’S3KiB MiXX 00’€KTaMM Ta MOMisIMU B pailioHi ix
po3sTaiiryBaHHs. [0JJOBHOIO METOIO AHOTO €Taly € OHOB-
JIeHHs1 iHpopMallii Mpo 00’€KTH aHami3y JAjs1 BU3HAYEHHS
LIJIEBKA31BOK BiiChbKAM Y BUMIAAKY MTPOBENEHHS BiliCbKO-
BOI orneparllii.

ITim yac mpoBemeHHs eTamy (GOpMyBaHHS y3arajabHe-
HOI OL[IHKU CTaHy 00’€KTa aHasi3y Ha OCHOBI anpiopHOi
iH(opMallii MPOBOAUTLCSI MPOTrHO3YBAHHS PO3BUTKY CTa-
Hy OO’€KTy aHali3y, HaJlaHHd BUCHOBKiB CTOCOBHO IO-
TOYHOTO CTaHy O0’€KTY aHaji3y, cepenoBuina (GyHKIIio-
HyBaHHS 00 €KTY aHaJIi3y, a TAKOX KiJIbKOCTi 00 €KTIB, 3
SIKUMU BCTaHOBJIEHA B3a€EMOIisl.

Po3migHeMO neTanbHille CYTHICTh MPOTHO3YBAHHS
cTaHy 00’eKTa aHaJli3y:

— CHCTEMOIO TE€OMPOCTOPOBOrO aHANI3y OOMPAETHCI
MiHiMaJbHO HEOOXiTHMIT MacuB BUOIpKOBUX JAHUX;

— BM3HAYAETHCA MOPSAOK aBTOPETPECUBHOI MOIEIT;

— TI0 HaBYaJibHill YyacTWHi BUOipku MetogoMm bepra
HACTPOIOIOThCST KOeilliEHTH aBTOperpecii.

KopoTko onuiieMo cyTHicTb Metoay bepry (merton
MaKCUMasbHOI eHTpomii). Moro HeHTpaibHUM TaHIlo-
TOM € peuritTyactuii GinsTp JiHiAHOTO NependadyeHHs M
-0 nopsaky. JInHamika piabTpy ONMUCYETHCA HACTYITHUM
DPEKYPEeHTHUM BUPA30M

z (n)= 2 (n)+ Primy (n-1),

P (n):zf;_l(n)+ pmz,g_l(n), m=1, .., M,

abo igeHTUdiIKaLil

(0

0€ Py ooy Poy — Koe(biuiemlaiz[&/nm peuriT4acToro
binvrpy; 7/ (n), z (n), i=1, M — 3HaueHHs1 NOMUIOK
JIiHiiHOrO nepeadayeHHs BIEpea Ta Ha3al, BilOBiIHO.
ITpu LbOMy MOYATKOBi 3HAYEHHS MOMMJIOK JIiHIAHOTO
nepeadadeHHsl (MOMUJIKKA HYJIbOBOTO MOPSIKY) MPUPiB-
HIOETBCS caMOMy curHany zg (n)=zg (n)=x(n).

Jlo mepeBar peuriTyactoro (ibTpy MOXHa BiTHECTH
MaJjly YyTJUBICTh 0 IIYMY OKPYIJIEHHS Ta iX (IyKTyarli-
sIM (BUTIAIKOBUM 30ypeHHSIM) 3HaYeHb KOeilli€eHTiB.

Kpim Toro, momMuku nepeadadyeHHs: Ha3aa Ha BUXOMi
KOYXKHOI CTYIEeHI B3aEMHO OPTOTOHANIbHI. [aes anroputmy
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bepra 3B0aUThLCS 10 MiHiMi3aLii apupMETUUHOIO Cepel-
HbOTO KBaApaTy MOMUJIOK JIiHITHOTO TepeadaueHHs BIie-
pen Ta Ha3aa Mpu KOXXKHOMY 3HAYEHHI TOPSIIKY M .

S | O R
szz W z |Zm(n)| +N Z |Zm(f’l)

n=m+1 n=m+1

2
| 2)

PesyabraToM MiHimizalii € HacTymHuWii BuUpas sl
OLiHKM KOeMillieHTIB BiIOUTTS MO METOAY HaWMEHIIHUX
KBaapaTiB:

N
23 Z1(n) 2y (n-1)
n=m+1 ) (3)

Sl 3 ()

n=m+l n=m+1

m

JHaHa oniHKa KoedillieHTa BiZOWTTS MPeaCTaBIIsIE CO-
0010 TApMOHIYHE cepeTHE KOeDilliEHTIB YaCTOTHOT KOpe-
JILii MTOMUJIOK MependayeHHsl BIepea Ta Ha3al.

ITicng BU3HAYeHHS KoedilieHTiB BifOUTTS BUKOPUC-
TOBYEMO ajropuT™ JleBiHCOHa, 1110 3B’513y€ KOoeMillieHTH
aBToperpecii mopsiaky m 3 KoedillieHTaMu aBToperpecii
nopsiinky m—1:

a,(k)=a,_ (k)+p,a, (m—k), 1<k<m-1,

MpPUUOMY, MO BIACTUBOCTSIM Koe(illieHTiB aBTOperpecii
HYJIbOBU I KOeDilliEHT 3aBXKIM PiBHUI OMMHMLL. AK BUCHO-
BOK, MOXeMO 3anucat (opMyJTy Y3roJKeHHs aucnepcii
BXitHOrO curHany X (f) Ta mopomxyiodoro mymy n(z)

M
G; =H(1—p;)6§ . 4
m—1

CyKymHicTh BUpA3iB 3a3HAYEHUX BUPA3iB CKIANAIOTh
merton bepra.

— OOYMCIIIOETHCS 3HAUYEHHSI BEJIWUYMHU MUTOMOI iH-
dopmalIiiiHOi HEY3TOMKEHOCTi Ta BimOYBa€eThCsI OOYMC-
JIEHHST TUCTIepCiit i BeJMunHU iH(OpMaIliliHOI Hey3ro-
JIDKEHOCTI.

BnponoBxk 3a3HauyeHOro eTtary MpOBOAMUTLCS BCeDiu-
HUII aHaJli3 ONepaTUBHOI OOCTAHOBKM, PO3MISIIAETHCS
Ta OLIHIOETHCS PiBEHb 3arpo3, SKi MOXYTh BIUIMHYTHU
Ha YCHIIIHICTh BMKOHAHHSI MOCTaBJeHUX 3aBaaHb. Lle
BKJTIOYA€E BUSIBJICHHS MOTEHUIHUX 3arpo3 3 00Ky MPOTH-
BHUKA, OLIHKY MOXJIMBUX PU3UKIB JUUISL BJAACHUX CUJI, a
TAKOX BU3HAYEHHS 3aXOMdiB i3 iIXHbOTO MOMEPEIKEHHSI.
OmHOYACHO 3 IIMM 3MiICHIOEThCS PO3POOKA TTPEBEHTUB-
HUX 3aXO[liB, 11O CIIPUSIOTH 3HUKEHHIO PU3UKIB 1 MiHiMi-
3allii MOXJIMBUX BTPAT.

KitouoBrM 3aBOaHHSIM LIBOTO €Tally € CBOEYACHE BU-
SIBJICHHs Ta imeHTUdiKallis 3arpo3, 10 MOXYTb BILIMHY-
T Ha pe3ysbTaT NMPOBEACHHS BilickkoBoi omepariii. Lle
nependayvae OLiHKY MPOTUBHUKA, OTO MOXJIMBUX HaMi-
piB, aHaJli3 cJJaOKMX MiClib Y BJJACHUX CHJIaX Ta PO3POOKY
cTpaTerii npoTuaii. BaxJuBUM acrekToM € BU3HAYEHHSI
MPiOPUTETHUX LIJIeH 1151 3aC00iB BOTHEBOIO ypaXKeHHsI,
o 3abe3rneyye epeKTUBHE BUKOPUCTAHHS HASIBHUX pe-
CcypciB LIS HEWTpasizalii 3arpo3 y KPpUTUYHUX TOYKAX
OIepalifHOro MpoCTOopYy.

HactynmHuM BaxJIMBUM KPOKOM € €Tan YTOYHEHHS
npouecy o0poOKHU, SIKUI CIPSIMOBAHUII Ha MiJBUILEHHS
eeKTUBHOCTI 300py Ta aHami3y iHdopMauii. BiH nepea-
Oavae Oe3mepepBHE CMOCTEPEXKEHHS 3a MPOIYKTUMBHIC-
TIO CUCTEMU B peajbHOMY MacliTabi yacy, 110 Aa€ 3MOry
OMNepaTUBHO pearyBaTU Ha 3MiHU B OOMOBIii 0OCTaHOB-
1i. ¥ paMKax 1bOro Mpolecy 3MiliCHIOETbCS TEepepo3Io-
JIUJT JKEepeJT BITOMOCTEN Ui 3a0€3MEYEHHS CBOEYACHOTO
HaIXOMXKEHHSI aKTyaJlbHOi iH(opMalii, HeoOXinHOI s
YXBaJIEHHS pillleHb.

JlaHuii erar Ma€e Ha MeTi:

— OMNTUMi3alilo MpoueciB 00pPOOKM JAHUX LLJISIXOM
ajanTallii aJIrOpUTMiB aHali3y 10 MOTOYHOI CUTYaIlii;

— 3HIDKEHHS 3aTpUMOK Yy Mepenadi KPpUTUYHOI iH-
dopmMmalii Ta ii JOCTOBIpHY OLIiHKY;

— YIOCKOHAJIEHHSI METOMNiB OOMiHY pPO3BimyBaJlbHU-
MU JAaHUMU MiDX Tigpo3daizaMu Ta iHTerpauilo pi3zHuUX
CHUCTEM CIIOCTEPEKEHHSI;

— BM3HAQYE€HHS MOXKJIMBMX TOYOK IEPErpymyBaHHS
200 KOpUTYBaHHS HAMPSIMKY Jiii 3aJIeXKHO Bil 3MiH y 00-
oBilt cuTyartii.

Takum YMHOM, TaHUI eTan Bidirpae BUpilIaabHY POJIb
y 3a0e3neyeHHi e(DeKTUBHOCTI YIpaBIiHHS BillCbKOBUMM
NisIMU, OCKiJIbKM HO3BOJISIE CBOEYACHO BUSIBIISITU 3arpo-
31, KOPUTYBaTHU TJIaHU Ta 3a0e3MevyyBaTh aJeKBaTHY pe-
aKlIlilo Ha 3MiHy OOCTaHOBKHM.

OTxe, SKIIO y3araJbHUTW HaBeACHUI BUIlEe Ma-
TepiaJ, TO HEOOXiTHO BIAMITUTH, IO BUKOPUCTAHHS
TEXHOJIOTIYHOrO JIaHLOra, SKWUI TpUTaAMaHHUK s
TreonpOCTOPOBOIO aHali3y, a TAKOX MaHUX y iCHYIOUOMY
3arajlbHOMY aJrOpUTMi OLIiHKM OO’€KTy aHajli3y € Ho-
HiJIBHUM i aKTyaJIbHUM.

BucHoBKn

TexHiuHUI e(eKT Bil BUKOPUCTAHHSI 3a3HAYEHOTO
CIoco0y TMOJIIrae y MiIBUILEHHI e(peKTUBHOCTI 3aCTO-
CYBaHHSI CHUCTEMM TeOMpPOCTOPOBOIO aHaji3y 3a paxy-
HOK TiABUILEHHSI TOYHOCTI MPOrHO3YBAaHHS 3MiHU CTaHY
00’ekTy aHami3zy. 30kpema:

— TiABUILLEHA TOYHICTh aHAJi3y — 32 paXyHOK KOMII-
JIEKCHOTO 00’€MHaHHSI Pi3HOPITHUX MAHUX Ta BUKOPUC-
TaHHS MaTeMaTUYHUX MOJEJIe MPOTrHO3YBaHHS;

— THYYKIiCTh Ta aJalTUBHICTb — MOXJIUBICTb BUKO-
pucTaHHS crocolOy B pi3HMX cdepax, TaKUX SK JIOTic-
THKa, €KOJIOTisl, TPaHCIOPT, Oe3MneKa, MiCTOOYyILyBaHHSI
TOIIIO;

— aBTOMAaTM30BaHE MOJCIIOBaHHS — MiHiMi3alis
BIUTUBY JIIOACHKOTO (haKTOpy NMpPpU MPUMHSTTI pillleHb 3a-
BISIKW aJITOPUTMIYHOMY aHaJli3y Ta MPOrHO3yBaHHIO;

— 3HIXEHHS PU3MKIB Ta BUTPAT — MOXKJIUBICTh 3a-
BUACHOTIO pearyBaHHsI Ha MOTEHIIiliHi 3MiHU B cepenoBU-
1Ii 260 cTaHi 00’eKTAa.
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