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MeToanKa reoAOro-aKOHOMUYECKOro MOHUTOPUHIa B HEAPOMNOAL30BaHWUK
Ha OCHOBE OHTOAOIMYECKOW MOAEAU AQHHbIX
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AHHOTaums. B HacTosiLee BpeMsi BOAbLIMHCTBO MCCAEAOBATEAEN NPW BbIBOPE UHCTPYMEHTapUS peLleHus
I'IpVIK/\aAHOVI 3aAayun Bce 60AbLLEE BHUMAHWE YAENAET BONpocaM UCMOAb30BaHNUA OHTOAOTMYECKKUX MOAe/\eVI B
npouecce NPoeKTMPoBaHNA CUCTEM NOAAEPXKKU MPUHATUA YTPABAEHUYECKNX peLueHm?l. He ctana UCKAIOUEHMEM
n chepa HepponoAb3oBaHWA. NpK NPOEKTUPOBAHUN KOMMAEKCHOM CUCTEMbI @aHaAM3a Pe3yAbTaTOB HEAPOMOAb-
30BaHMNA OCHOBHaA 3apa4va COCTOUT B CBOeEBPEMEHHOM onpepAeneHUnn OTKAOHEHWW OT BbIMOAHEHUSA 3aAaHHbIX
MHAMKaTOPOB, Hanpumep, nNpu BbINOAHEHUN AOATOCPOYHbIX MPOrpamMm BOCNPOU3BOACTBA MUHEPAABHO-CbIPbEe-
BOW 6a3bl. Tako NOAXOA MO3BOASIET CBOEBPEMEHHO NPOAHAAUM3UPOBATb CUTYaLMIO U CKOPPEKTUPOBATL yrpaBs-
Aatouee Bo3aencteue. OCHOBHas CAOXHOCTb B MOCTPOEHUN EANMHON MHPOPMALIMOHHON CUCTEMbI B HEAPOMOAL-
30BaHWKU COCTOUT B TOM, UTO AAA MPUHATUS YNPaBAEHUECKMX PELLEHWI TpebyeTcst MHTErpUpoBaTh 3 B3aMMOCBS-
3aHHbIX U B3aVIMOAel7ICTBy+OLU,VIX 6AOKa B paMKax eAVIHOVI CUCTEMbI - MWHEpPaAbHO-CblpbeBad 6a3a, MUHe-
panbHO-CbIPbEBON KOMMAEKC M MUHEPAAbHO-CbIPbEBOM MOTEHUMAA. 10 CYTH, NEPBbI KOMMOHEHT TPHUaAbI MPeA-
CTaBASIET COBOM PETPOCMEKTUBHBIE PE3YALTATHI MPOBEAEHHbIX FEOAOT0-Pa3BEAOUHbIX PAOOT. BTOPOM KOMMOHEHT
- TeKyLlee CoCTossHME A0DbIUM MUHEPAABHO-CbIPbEBBIX PECYPCOB. TPETUIN KOMMOHEHT — NEPCreKTMBA PasBUTUSA
MWHEPAAbHO-CbIPbEBOM 6a3bl, 8 UMEHHO — MUHEPAAbHO-CbIPbEBOM NoTeHUMAA. Co3aaTb MOAOOHYIO KOHBEPreH-
LM C YYETOM Pa3HOPOAHOCTU CUCTEM XPaHEHUSI AAHHbIX BO3MOXHO Ha 6a3e OHTOAOrMYECKOn Moaean. MNpe-
MMyLeCTBO UCMNOAb30BaHWUA OHTOAOIMK COCTOUT B BbICOKOM YpPOBHE rMbKocTH AAHHOIO UHCTPYMEHTA, BblpaXa-
IOWENCA B UHTErpaLun PasHOPOAHBIX AQHHBIX B paMKax €AMHON CUCTEMbl XpaHeHus. B HacTodAwen pabote
npeAnpuHATa NOoMNbITKa MCNOAb30BATb annapaTt OHTOAOITMYECKUX MOAeAeVI N NCKYCCTBEHHOIO MHTEAAEKTA K Meo-
AOTMYECKOM I'IpeAMeTHOVI obAacTu B yacTu TBEPAbIX NOAE3HbIX UCKOMaeMbIX, B YaCTHOCTU o6mepacnpOCTpaHeH—
HbIX, 1 NOA3EMHbIX BOA.

KAroueBbie CAOBA: reoAOr0-3KOHOMUYECKUIA MOHUTOPUHT, HEAPOMOAB30BAHUE, OHTOAOTMYECKAs MOAEAb
AAHHbIX, OLIEHKA 3KOHOMMUUYECKOM 3PPEKTUBHOCTH

OCHOBHbI€ NMOAOXEHUS:

4 OHTOAOTMYECKasA MOAEAb AQHHbIX HGOﬁXOAVIMa NnpPU NPOEKTUPOBaHNUN CUCTEMbI FEOAOT0-3KOHOMUYECKOIO
MOHUTOPUHIA KaK cnocob onpepeneHns B3aMMOCBS3€EM MeXAY NoKa3aTendaMu;

4 KOMNOHEHT Reasoner B cocTaBe OHTOAOTMUYECKOM MOAEAW MO3BOASIET onpeAeAnTb HedABHblE B3aWMO-
CBA3U MEXAY IAEMEHTaMMU;

4 OHTOAOTMUYECKas MOAEAb MO3BOAAET MPOBECTU d)aKTOprIVI aHaAn3 OAHOIo M3 6a30BbIX INEMEHTOB reo-
AOIr0-9KOHOMWYECKOIro MOHUTOPKUHIA — MUHEPAAbHO-CbIPbEBOIO NOTEHLUAAA.
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Abstract. Currently, most researchers, when choosing tools for solving an applied problem, pay more and
more attention to the application of ontological models in the design of management decision support sys-
tems. The sphere of subsurface use is no exception. When designing a comprehensive system for analyzing
the results of subsurface use, the main task is to timely identify deviations from the fulfillment of specified
indicators, for example, when implementing long-term programs for the reproduction of the mineral resource
base. This approach allows you to analyze the situation in a timely manner and adjust the control effect. The
main difficulty in building a unified information system in subsurface use is that in order to make management
decisions, it is necessary to integrate 3 interconnected and interacting blocks within a single system - the
mineral resource base, the mineral resource complex and the mineral resource potential. In fact, the first
component of the triad represents the retrospective results of the exploration work carried out. The second
component is the current state of mining of mineral resources. The third component is the prospect of devel-
oping the mineral resource base, namely, the mineral resource potential. It is possible to create such a con-
vergence, taking into account the heterogeneity of data storage systems, on the basis of an ontological model.
The advantage of using ontology is the high level of flexibility of this tool, expressed in the integration of het-
erogeneous data within a single storage system. This article attempts to use the apparatus of ontological
models and artificial intelligence for the geological subject area in terms of solid minerals, in particular wide-
spread, and groundwater.

Keywords: geological and economic monitoring, subsurface use, ontological data model, economic effi-
ciency assessment

Highlights:

4 an ontological data model is necessary when designing a geological and economic monitoring system
as a way to determine the relationships between indicators;

¢ the Reasoner component in the ontological model allows you to define implicit relationships between
elements;

¢ the ontological model allows a factor analysis of one of the basic elements of geological and economic
monitoring - the mineral resource potential.

For citation: Dadykin V.S., Dadykina O.V. Methodology of geological and economic monitoring in subsur-
face use based on an ontological data model // Vestnik of Samara State University of Economics. 2024. No. 2
(232). Pp. 18-26. (In Russ.).

BBeaeHue naemblx, B TOM 4YucAe obLlepacnpocTpaHeH-
O6beKT WCCAEAOBaHWA, CUCTEMAa HEAPO- HbIX, NPEACTaBAAETCA BeCbMa CreLupruUyeckum
NOAb30BaHMWA B YaCTU TBEPAbIX MOAE3HbIX UCKO- MPEXAE BCEro B CUAY CYLLECTBOBAHWA TaKoro
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MOHATUA, KaK CTAAMMHOCTb FE€OAOro-pasBeAoY-
HbiX paboT U BEPOSATHOCTHbIN XapaKkTep Mx pe-
3yAbTaTOB.

AAst TOro YToObl BbISIBUTb HA TEPPUTOPUKN NO-
AE€3Hble MCKoMaeMble, TpebyeTcsa npoBeAEHME
6OAbLLOro KOAUUYECTBA UCCAEAOBAHUWI, pe3yAbTaT
KOTOPbIX 3apaHee MpeAckas3aTb BecbMa Henpo-
cto. Mpn aTOoM B pesyabTate 0b6cAep0BaHMA AOCTa-
TOYHO OOABbLLOWM TEPPUTOPUU AOAR LIEHHbBIX AAA
AAAbBHEWLLIMX UCCAEAOBAHMI MPOrHO3HbIX Pecyp-
coB BecbMa HeboabLuas [1].

3aTtem B NpoLiecce reonoro-3KOHOMUYECKOro
aHaAu3a 1 3Ta HeboAbLLAsA YacTb NPUBAEKATEAb-
HbIX AASl AQAbBHEWLLIErO M3YUYEeHUss U Pa3paboTKu
HeAp COoKpallaeTcsl BBUMAY HaAnuus Boaee peHTa-
6€eAbHbIX Yy4aCTKOB. BBOAMTCS MOHATUE PaHXMPO-
BaHWA HEAP MO MNEPCMNEKTUBHOCTM C YYETOM TEKY-
LLIero ypoBHA pa3BUTUA MaTepPUaAbHO-TEXHUYE-
CKOM 6asbl AAA peLLeHUst 3aAa4 HEAPOMOAL30Ba-
HUA, OUEHKU MHOPACTPYKTYpHOM obecneyeHHo-
CTW, KaApOBOro noTteHuuana ByAyllero ropHoro
NPeAnpuUsaTUa U T.A. [2].

B KoHeuHOoM uTOre obbem WHbOpPMALMK O
HeApax 3HAauYUTEAbHO BO3pacTaeT, a eAMHOWN Cu-
CcTeMbl, KoTopas Moraa bl obpaboTatb NoAyyato-
LLMeca B pesyAbTaTe reoAOro-pa3BeAOYHbIX pa-
60T 6oAblLUME AAHHbIE, NMOKA He pas3paboTaHo.
Mpu aTOM UCCAeAOBaHUA B 06AaCTU NPUMEHEHUSA

CUCTEM MCKYCCTBEHHOIO MHTEAAEKTA B r€OAOTUU
BeCbMa pacnpocTpaHeHbl, HO KacaloTca OHW B
OCHOBHOM HedTeraszoBoro cekropa [3].

B 10 XXe BpemMs Mo TBEPAbIM NOAE3HbIM UCKO-
naembiM, B 0COBEHHOCTM No obliepacnpocTpa-
HEHHbIM, NOAOBOHbIX CCAEAOBAHUI MPAKTUUYECKH
He NpoBoAMAOCH [4, 5]. Bo3aMOXHO, BBUAY UX OT-
HOCUTEABHO HWU3KOM MHBECTULIMOHHOMN NPUBAEKA-
TeAnbHOCTU. OAHAKO AaHHbIM OOBEKT MCCAEAOBa-
HUWA NPEACTAaBASIET, HECOMHEHHO, Hay4YHO-MPAKTU-
YECKM MHTepec BBMAY OOABbLLOIO KOAMYECTBA
$aKTopOoB, KOTOPble HEOBXOAMMO BKAKOUUTL B CO-
CTaB CUCTEMbI AAA MPOBEAEHUS KOMIMAEKCHOIo
aHaAu3a.

MeToabI

B coctaB OHTOAOrMYECKOM MOAEAU MOHMTO-
PUHTa HEAPONOAb30BAHUS HEOOXOAMMO BKAKO-
UMTb CAEAYHOLUME SAEMEHTDI:

1) MUHepaAbHO-CbipbeBOM akTMB (1_Mineral_
resources);

2) reonornyeckue npeanpuatna (2_Mineral_
enterprises);

3) noteHuman Heap (3_Mineral_potential).

Kaxabl 13 BbllleHA3BaHHbIX 3AEMEHTOB, B
CBOIO OYepPEeAb, COCTOUT U3 KOMMOHEHTOB.

Tak, 6AOK «MWHepanbHO-CbIPbEBOM aKTUB»
(MCA) copepXm1T caepytoLme BAOKMK:

Y@ 2_Mineral enter
prises

* @ 1_3 Dynamics_of
_changes_in_the...

|

| e
owl:Thing

=& 3_Mineral_poten
| tal

*® 1.1 Parameters_
o of _the state of...

1_Mineral_resou

‘ rces

*® 1.2 Groups_ of r
eserves_by_econ...

Puc. 1. AeKoMNo3uLumsi OHTOAOTMUYEcKoro rpada no 6AoKy
«MWHepaAbHO-CbIpbEBOW aKTUB»
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1.1_4 The numbe
r of deposits_o...

1.1_3 The_numbe
e r_of deposits o...
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1.1 2 The_total | ) 1.1 Parameters. | . |"@ 1 Mineral resau
_number_of_depo... a5 12

e 115 The share
_of_deposits_of...

11 1 The name_

of_the | mineral

Puc. 2. AeKOMNO3ULMUA OHTOAOFMUECKOTO rpada no 6AOKY «[ToKasaTeAu COCTOSHUA
MWHEpPaAbHO-CbIPbEBbIX aKTUBOB»

12 7 The volum

e _of reserves o..

® 1.2 5 The share
_of_industrial_...

12 3 The volum

e of reserves o..

1.2 9 The volum
IS L e of reserves o...

» 1.2 6 The volum o | 1 2 Groups of r ——— " ® 1 Mineral_resou
e_of_off-balanc... ) eserves by econ... rces
1.2 1 Groups of
_reserves hy ec...
A
-
1_2_2_The total
_amount_of _rese..
17274]}19 volum
e of_geological...
12 8 The volum
e of geological...

Puc. 3. AekoMno3uums oHToAorMueckoro rpada no 6aoky «pynnbl MCA no ypoBHIO U3yYEHHOCTU
U peHTabeAbHOCTH»

1) noka3aTeAM COCTOAHUA MUHEPAAbHO-CbI- 3) nokasateam puxeHmsa MCA (1_1_3_The_
pbeBbix aktmBoB (1_1_Parameters_of_the_ number_of_deposits_of the_undistributed_fund_
state_of_the_mineral_resource_base); listed_on_the_state_balance_sheet) (puc. 1).

2) rpynnbl MCA No ypOBHIO M3YYEHHOCTH U B cBoto ouepenb, Kaxablh U3 BAOKOB BKALO-

peHTabenbHoCcTM (1_2_Groups_of_reserves_by_ uvaeT B cebs elle psA ONPEAEASIOWMX AAA HEro
economic_significance_and_degree_of_geologi napamertpoB. Ara 6A0Ka «[loka3aTeAn COCTOSHUSA
cal_study); MMWHEPaAbHO-CbIPbEBbLIX aKTUBOB»:
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‘Annotation properﬁes "Datat'ypes Individuals E ® rnuHel_Tyronnaskue — hit

Classes Object properties Data properties | Annotations | Usage

Individuals: I ninHEl_Tyronnaekme

Annotations: [AWHE_Tyronna

Annotations

[MUHLL_TYronnaekue

KapboHaTHoe _cblpbe_JNfA_XUMM4ECKOH_NpOoMbILL IEHHOCTH
KapboHaTHble NOpOAbl_ M _THNC_AMA_XUMHYECKOH_MEenuopauui_KMCNbIX U
KepaM3uToBOe Chipbe

KUpnU4HO-4epenuvyHoe _cbipbe

NevyebHblie rpazu

Men_nna cTpoMTenkHeiX_pabor

Mecku_anA BeTOHOB M _CHNWKATHLIX W3 enui
MecyaHo-rpaeniiHble_MaTepuanst

CTeKoneHOe chipke

Topd

DopMOBOMHEIE _MaTepHankl

DocaTHble THTaH-UHPKOHUEBLIE_NeCcKH Different Individuals
DochopuToBLIe_pY Akl

Description: TNHe BIMEE X

Types

) OTHOCHTCR |
111 The

Same Individual As

Puc. 4. CoctaB 06beKTOB AAl NOKasaTena 1_1_1

N A K W R O et W T W P R
Kateropusa_ B

Kateropua_C1

Kateropua C2

Description: KaTer 0= m & [

Types §

Kareropua P1

s () OTHOCHTCR |
Kateropua P2 121 Grov

Kateropus_P3
Kateropua A
& KepamantoBoe_ceipse
’ KupnuyHo-yepennyHoe_ckipbe
. NeyebHble rpA3n Different Individuals
0 Men_anAa_cTtpouTensHbix_paboT
0 Mecku_pnA_DeToOHOB_M_CHNUKATHLIX_W3Jenui
’ MecyaHo-rpaeniiHEie_MaTepHansl
. CTeKonbHoe_cbipbe

Same Individual As

i T
Puc. 5. CoctaB 06beKTOB Ana NoKasatend 1_2_1
oL properties Dratart'ypes o E BN OTHocUTEA_K — http:ffwww.semanticweb
Classes Object properties Data properties Annctations  Usage

Object property hierarchy: OTHocATCH_K El M= mE fAnnotations: OTHOCKUTCH K

e =|. M %) Asserted =+  Annotations |

¥--HM owl:topObjectProperty
" SR

Puc. 6. CBoicTBa 06bEKTOB
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Annotations  Usage

Classes Object properties HEages CaHbeiEeh & 2] (1] = (=]
Object property hierarchy: OT 2= REkt AR Erae i

+ Found 46 uses of OTHoCcKUTCA_K
A rted - -
=G X O sserte 2

-4 NMHBI_Tyronnaexue
VBl owl:topObjectProperty
" T

Data properties  Annotation properties

@ MvHel_Tyronnaskne Type OTHocuTcA K only 1 1 1 The_name_of the_mineral

KapboHaTHoe_cblpbe_fjNA_XUMWYECKOA_NPOMbILL NEHHOCTH
@ KapboHaTHoe_cbipbe_INA_XWMUYECKOA_NpoMbiLieHHocTH Type OTHocuTcA K only 1_1

@ KapboHaTHble_nopoAbl_W_TMNC_ANA_XHMHYECKON_MENUopaLHi_KHCALIX_W_3acoNeHHbIX_Nd
@ KapboHaTHele_Nopos_1_rWnc_ANA_KUMUYECKON_MelMopaLMn_KNCILIK_A_3a3CoNEHHLIX_Mo

Kareropua_B
@ KaTeropus_B Type OTHocuTea K only 1 2 1 Groups_of reserves_by economic_importan

@ Kareropuna_C1
@ KaTeropua_Cl Type OTHocuTes konly 1 2 1 Groups_of reserves_by economic_importa

23=

Karteropua_C2

Kareropua P2

Karteropusa_P3

@ Kareropua_A

@ KaTteropua_C2 Type OTHocuTeA K only 1_2_1_Groups_of_reserves_by_economic_imports

@ KaTeropua_P1l Type OTHocuTcA K only 1_2 1 Groups_of reserves_by economic_importa

@ KaTeropus_P2 Type OTHocuTeA K only 1 2 1 Groups_of reserves_by economic_importa

@ KaTeropua_P3 Type OTHocuTeA kK only 1 2 1 Groups_of reserves_by economic_importa

@ KaTeropua_A Type OTHocuTeca K only 1_2 1 Groups_of reserves_by economic_importan

Puc. 7. CBa3b KhnaccoB U 0O6LEKTOB B OHTOAOTMUYECKON MOAEAU

1) HaumeHoBaHne MCA (1_1_1_The_name_
of_the_mineral);

2) obbem MCA obwmin (1_1_2_The_total_
number_of_deposits_listed_on_the_state_balan
ce_sheet);

3) obbem MCA pacnpeaeneHHOro ¢OoHAa
(1_1_3_The_number_of_deposits_of_the_undist
ributed_fund_listed_on_the_state_balance_sheet);

4) o6bem MCA HepacnpepaeneHHOro ¢oHAa
(1_1_4_The_number_of_ deposits_of_the_dist
ributed_fund_listed_on_the_state_balance_sheet);

5) pons MCA  pacnpepeneHHoro  GoHAa
(1_1_5_The_share _of_deposits_of_the_distribu
ted_fund) (puc. 2).

Ans 6noka «Fpynnbl MCA no ypoBHIO U3yYeH-
HOCTU U PEHTabeAbHOCTH»:

1) rpynnbl MCA no MHBECTULIMOHHOMW NPUBAE-
katenbHocTM  (1_2_1_Groups_of_reserves_by_
economic_importance_and_degree_of_geological_
study);

2) obwme 6anaHcoBble MCA (1_2_2 The_
total_amount_of_reserves_on_the_state_balan
ce_sheet);

3) o6bem MCA NpOMbILLAEHHbIX KaTeropuu
Ha rocypaapctBeHHoM HbanaHce (1_2_3_The_volu

3KoHoMmuUueckoz2o yHugepcumema. 2024. Ne 2 (232)

me_of_reserves_of_industrial_categories_listed_
on_the_state_balance_sheet);

4) o6bem MCA kateropumn C2 Ha rocyaap-
ctBeHHOM HanaHce (1_2_4_The_volume_of_
geological_reserves_listed_on_the_state_balan
ce_sheet);

5) pona MCA npoMmbILUAEHHbIX KaTeropuii B
obuwem obbeme 3anacoB (1_2_5_The_share_of_
industrial_stocks_in_the_total_volume_of_stocks);

6) obbem 3abanaHcoBbix MCA (1_2_6_The_
volume_of_off-balance_sheet_stocks);

7) 06bem MCA NpOMBbILLAEHHbIX KAaTeEropui B
pacnpepeneHHoOM  ¢oHae Heap (1_2_7_The_
volume_of_reserves_of_industrial_categories_
as_part_of_the_distributed_subsoil_fund);

8) obbem MCA kateropun C2 B pacnpepe-
AEeHHOM ¢oHAe Heap (1_2_8_ The_volume_of_
geological_reserves_as_part_of_the_distributed_
subsoil_fund);

9) obbem obuiepacnpocTpaHeHHbix MCA B
pacnpepeAeHHOM ¢doHAe Hepp (1_2_9_The_volu
me_of_reserves_of_common_PIl_as_part_of_the_
distributed_subsoil_fund) (puc. 3).

B coctaBe OHTOAOTMUYECKOW MOAEAU, HapsAAY
C KAAcCaMM, NPEeACTaBAEHbI TakxXe U 00beKTbl (B
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TepMuHax cuctemsbl Individuals). O6beKTbl Npea-
CTaBASAIOT COOOM 3K3EMMAAPbI KAAcca, K KOTo-
POMY OHM OTHOCATCA (pucC. 4, B).

MomMMMO KAaccoB M OOLEKTOB B COCTaABE OH-
TOAOTMYECKOM MOAEAU cyllecTBytoT «CBOMCTBA
06bEKTOB» (puC. 6).

C nomoLblo CBOMCTB OBLEKTOB BO3MOXHO
COOTHECTU MexAay cobon Kaaccbl U OBbeKTbl B
pamMKax OHTOAOTMYECKOW MOAEAU (puUC. 7).

Taknum obpasom, B pamMKax OHTOAOTMUYECKOM
MOAEAU peaAM30BaHO onucaHuve 6asoBbIX CyLl-
HOCTEN M UX AOUYEPHMUX (MOAYMHEHHbIX) IKIEMMAS-
poB.

PesyabTathl

MoAyyeHHass OHTOAOIMYECKass MOAEAb C
npeararaemMon aBTopamMu CTPYKTYpOM W B3anMO-
CBA3SIMM MOKa3aTenel MO3BOASIET peaAn3oBaTb
NMOWMCK 3aBUCMMOCTEN B r€OAOI0-3KOHOMMUUYECKMX
A@HHBbIX. [0 cyTH, CTAHOBUTCA BO3MOXHbIM OTCAE-
AUTb NMPUYMHHO-CAEACTBEHHYIO LIEMOYKY W B3au-
MOCBSI3M NokasaTtener. C NnoMoLLbo aBToMaTUYe-
CKOro aHaAM3aTopa 3aBUCUMOCTEN B MporpaMmme
Protege - Reasoner CTaHOBMTCA BO3MOXHbIM

b
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onpeaAensiTb  B3aMMOCBSI3W MokasaTtenen. Tak,
Hanpumep, AA NoKasaTeAs MUHEPAAbHO-CbIpbe-
BOro noTeHuuana TeEPPUTOPUM CYLLEECTBYIOT OHTO-
AOTUYECKME 3aBUCUMOCTH, KOTOPbIE BAMSIOT Ha
ero BeAnyunHy. C yueTom 3arpy3kmM B OHTOAOTMYE-
CKYHD MOAEAb AA@HHbIX O CTOMMOCTHbIX OLIEHKax
MWHEPAAbHO-CbIPbEBbLIX PEcypcoB Obina CKop-
PEKTMPOBaHa reoAOro-aKOHOMMYECKasa KapTa
BpaHcko o0b6AactTM MO MPOrHO3HOMY MMUHe-
pPaAbHO-CbIPbEBOMY  MOTEHUMAAY TEPPUTOPUM
(puc. 8).

06cyxaeHue

MPUMEHUTEABHO K TEMaTUKE UCCAEAOBAHUS
CYLLECTBYHOT U APYrMe MOAXOAbl K MOCTPOEHUIO
NPUYUHHO-CAEACTBEHHbIX CBA3EN MEXAY SIAEMEH-
TaMu, B pe3yAbTaTe yero Ha BbIxoAae obpasyercs
MacCUB PEAEBaHTHbIX 3anpocy reoAOro-3KOHO-
MWYECKUX AaHHbIX. TpMMEPOM Takoro nNoAxoaa
ABASIETCA NPUMEHEHWE HEMPOCETEBOrO NPOrpam-
MUpOBaHuA [6].

OpHako B A@HHOM MOAXOAE  CyLLECTByeT
BECbMa CYLLECTBEHHbIM HeAOCTaToOK. Aas 06yue-
HUA HEWPOHHOM ceTn TpebyeTcs MCNOAb30BaTb
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Puc. 8. CoctosiHue MUHepaAbHO-CbIPbEBOTO NoTeHLUMana no BpaHckol obAacTu
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AOCTaTOYHO OOAbLLOM MacCMB T€O0AOTMYECKUX
AAHHbIX, COBPAHHbIA B PETPOCMEKTUBE MO PAAY
aHaAOTMYHbIX OObLEKTOB M MO CaMoMy OOBLEKTY
aHaamM3a. CobpaTtb nNopobHOro poaa «HGoAbLUME»
AAHHblE He BCerpa MPeACTaBAAET BO3MOXHbIM,
Tak Kak 3a onpeAeneHHbI NepUoA MX, BO3MOXHO,
He yAacTCs HanTU.

CoOTBETCTBEHHO, B CAy4ae NOMbITKM BOCMOA-
HWUTb NPOBEABI B UMEIOLLIMXCH AQHHbIX UX 3KCTPa-
NOASILIMEN AU MHTEPMOASILIMEN CYLLECTBYET BEPO-
ATHOCTb MOAYYEHWUSI HEKOPPEKTHbIX PE3YALTATOB
06y4YeHMsA HEMPOHHOM CETU U HEKOPPEKTHbLIX pe-
3YAbTATOB MPOrHO3MPOBaAHMUSI.

3aKAoueHne

MuHepanbHO-CbIPbEBOM CEKTOp BO BCEM
cBOEM MHOroobpasvn MNpeAcTaBUTb B pamMKax
€AMHON WMHPOPMALMOHHOM CUCTEMbI SIBASIETCH
BecbMa Henpocton 3apaven. OCobeHHOCTb AaH-
HOM 3apayM COCTOMT B HEOBXOAMMOCTM y4eTa
60AbLLOro KOAMYECTBa pasHoobpasHbIX NapameT-
POB MO PA3HOPOAHbIM BMAGM CbIPbS.

AAA aHaAM3a MOAYYEHHbIX BOAbLLMX AAHHbIX
B HacToAllee BpemMs BO3MOXHO WCMOAb30BaTb

A3blK NporpaMMMUpPOBaHKUA python ¢ NoakAtouae-
MbIMW BUBAMOTEKAMU Ha MPEeAMET NPOBEAEHUSA
aHaAM3a reoAOrMYECKMX AAHHbIX U MX MOCAEAYHO-
LLIen MHTepnpeTaumu. B To xe Bpemsa chopmmpo-
BaTb HEOOXOAMMbIM AATACET BO3MOXHO C UCMOAb-
30BaHMEM OHTOAOTMYECKOWM MOAEAM, MO3BOASIHO-
Len obecneyntb NOAKAIOUEHUE BCEX HEOOXOAM-
MbIX B3aUMOCBSA3EN.

B paHHOM paboTe Bbina pacCMOTPEHA OHTO-
AOTMYECKAA MOAEAb  MWHEPAaAbHO-CbIPbEBOW
6a3bl, coueTaroLLan AaHHbIE MO ee COCTOAHUIO B
PETPOCMNEKTUBE, MO TEKYLLEMY COCTOSAHUIO YHK-
LUMOHWPOBAHMA MUHEPaAbHO-CbIPbEBOr0  KOM-
naekca (AobbluM) M NO NEPCNEKTUBHOMY MWHE-
paAbHO-CbIPbEBOMY MOTEHUMAAY Heap. MNMoHuma-
HWE NepCcneKTMBbI Pa3BUTUA U UBMEHEHUA MUHE-
PaAbHO-CbIPbEBLIX 3anacoB 0COBeHHO HeobXxo-
AMMO NPU NAGHUPOBAHUKU FEOAOTO-PaA3BEAOUHbIX
paboT U OUEHKE AEATEAbHOCTM MWHEPaAbHO-Cbl-
PbEBOr0 KOMMAEKCA.

B nepcnektuBe naaHUpyeTcs UCMOAb30BaTb
ANSI @HaAM3a MaTeMaTUyecKkui annapat HeMpoH-
HbIX CETEN C TOUKM 3PEHUA NPEAUKATUBHOM aHa-
AMTMKM NO BOMPOCAM HEAPOMOAb30BaHUA.
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