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MeTOAI/IKa HCIIOAB30BAHH A OHTOAOTHH B IIPOECKTHPOBAaHHH
CHCTEeMBI OII€HKH DKOHOMHUYECKOH aPPeKTuBHOCTH
reoAOropasBeJouHBIX pabor

B. C. /ladvikuH, O. B. /ladbikuHa
Bpsackuil 2ocydapcmeeHHblll mexHuyeckuli yHusepcumem, e. bpsmck, Poccus

AnHoTanus. Vcrons30BaHne OHTOIOTHYECKOTO ITOAXO0A ITPU MPOSKTHPOBAHUH PA3INIHBIX HH(OpMa-
IIHOHHBIX CHCTEM JOCTAaTOYHO YacTO CTABUT CBOEH IENBIO TIOUCK CKPBITBIX 3aBUCHMOCTEH, HE OUEBHIHBIX
Ha 9Tare MPOEKTUPOBAHHS CUCTEMBI. J{pyToil BaKHBII acCTIeKT MPUMEHEHHs OHTOJIOTUH COCTOUT B HEOOX0-
JUMOCTH y4eTa OOJIBIIOro KoandecTBa (pakropoB OLeHKH. Hepenko BO3HUKAET CUTyalusl, KOrna NpuMeHe-
HHE CTaHJApPTHOH OMHApHON apXHUTEKTYpHl CBS3EH MEX/Iy dJIeMEHTaMH CHCTEMBI, 110 aHAJIOTHU ¢ 0a3aMu
JTAHHBIX, HE JaeT HeOOXOAMMBIH pe3ynbrar. CBs3aHO 3TO, KaK IPAaBUIIO, C OTPAaHUYECHHOCTHIO MOJO0OHBIX
OTHOIICHUH (OMH K OZHOMY, OJJMH KO MHOTHM) IIPH ITPOEKTHPOBAHIH HH(YOPMAIHOHHON cucTeMBbl. CooT-
BETCTBEHHO MMEHHO OHTOJOTHYECKHI MOAXOM TO3BOJISIET Pa3pelInTh JAaHHOE MPOTUBOPEUHE U YUeCTh Te
B3aHMOCBSI3H U (D)aKTOPBI, yUET KOTOPBIX ObIITI HEBOSMOKEH B OMHAPHOH CTPYKType AaHHBIX. Llenpio nanHOi
paboThl siBseTcs (POPMHUPOBAHHE METOANYECKUX PEKOMEHIAIMI 10 HUCHOJIB30BAaHUIO OHTOJOTHH B IIPO-
Hecce MPOEKTUPOBAHMSI CHCTEMBbI OLEHKH DKOHOMHYECKOH ((PEKTHBHOCTH I'e0I0ropa3BeouHbIX padoT.
B pesynbrare Hamu npepiaraeTcst CTpyKTypa OHTOJIOTHYECKOH MOZIENH, IPUMEHHTEIBHO K OJIOKY Iapame-
TPOB OLICHKN SKOHOMHUYECKON S (PEeKTHBHOCTH Te0JI0ropa3BeI0UHbIX paboT, a TakKe BApHAHT IIPUMEHCHUS
TTAHHOM CTPYKTYpHI Ha MpaKTHKe. B manmpHelmeM miaHupyercs pa3padoTka WHPOPMAIIMOHHON CHCTEMBI
OLIEHKN (P ()EKTUBHOCTH T'e0I0ropa3BeJOUHbIX PAOOT, OCHOBaHHAs HA HCIIONB30BAHUU JAHHOW OHTONIOTH-
4eCKOH Mozen.

KuroueBble ci10Ba: OHTONIOTMYECKHUIT 110AX0A, MHPOPMALIOHHAS CHCTEMa HEJPOIIOIB30BaHNUS, TAKCO-
HOMHUUECKHUE EAUHUIIBL.

The methodology of using ontology when designing a system
for evaluating the economic efficiency of geological exploration

V. S. Dadykin, 0. V. Dadykina
Bryansk State Technical University, Bryansk, Russia

Abstract. The use of the ontological approach in the design of various information systems quite often
aims at finding hidden dependencies that are not obvious at the stage of a system design. Another important
aspect of the application of ontology is the need to take into account a large number of evaluation factors.
Often there is a situation when the use of a standard binary architecture of connections between system
elements, by analogy with databases, does not give the necessary result. This is usually due to the limitations
of such relationships (one to one, one to many) when designing an information system. Accordingly, it is the
ontological approach that allows us to resolve this contradiction and take into account those relationships and
factors that could not be taken into account in the binary data structure. The purpose of this work is to form
methodological recommendations on the use of ontology in the process of designing a system for evaluating
the economic efficiency of geological exploration. As a result, we propose the structure of the ontological
model, in relation to the block of parameters for assessing the economic efficiency of exploration, as well as
a variant of applying this structure in practice. In the future, it is planned to develop an information system
for evaluating the effectiveness of geological exploration based on the use of this ontological model.

Keywords: ontological approach, information system of subsurface use, taxonomic units.

BBenenue

B ycnoBusx pocta 00beMOB HH(GOPMAIIUHU O F€OIOTHYECKON H3YUEHHOCTH TEPPUTOPUH, YBE-
JTUYeHNsT 00beMa HOMEHKIIATyphl JOKYMEHTOB, BO3pAacTaHUs 00beMa OTYETHOCTH 1O OOBEKTaM
HEJIPOIIOTH30BaHU, TTOBHIIACTCS aKTYaIbHOCTh BOIIPOCA CO3MAHUS CIUHON WH(OPMAIMOHHON
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CHCTEMBI B HEJIPOIOJIb30BaHNU. OJJHOM 13 BaKHBIX 3a]1a4, KOTOPbIE ITOJJ00HAs CHCTeMa ITpU3BaHa
pelarh, SIBJISICTCS aHAIM3 PE3YJIbTaTOB MPOBEICHHBIX I'€0J0I0Pa3Be0UHbIX padot [4, 5].

OCHOBHas CII0O)KHOCTD B [TOCTPOCHUH €IMHON HH(OPMALIMOHHOM CHCTEMbI B HEJJPOIIOJIh30Ba-
HHUH COCTOUT B TOM, YTO JUIsl IPUHSTHUSI YIPABICHICCKUX PELICHUH TpeOyeTcst HHTerpHpoBaTh 3
B3aMMOCBSI3aHHBIX U B3aMMOIEHCTBYIOMINX OJIOKa B paMKaX eIMHOM CHCTEMbl: MUHEPAJIbHO-CBI-
pbeBasi 6a3a, MHHEpaJIbHO-CHIPhEBON KOMITIEKC M MHHEPAILHO-ChIpheBOH noreHnuai. 1o cyrn,
MIEpBBIH KOMIIOHEHT TPHUa/Ibl IPENICTABIIET COO0W PETPOCIIEKTHBHBIC PE3YJIbTaThl TPOBEICHHBIX
re0JI0ropa3BelouHbIX padoT. BTOpOil KOMIOHEHT — TEeKylllee COCTOSHUE NOObIYM MHHEpallb-
HO-CBIPBEBBIX pecypcoB. TpeTuil KOMIOHEHT — MEPCIEKTUBA PAa3BUTHS MHHEPAIbHO-ChIPHEBOM
0a3bl, a UMEHHO — MHUHEPAIbHO-ChIPHEBOM MOTEHIHAI.

IlpoekTHpOBaHME OHTOJIOTHYECKOI MOJeIH AJIs1 00bEKTA HCCIeI0BAHUS

OObBeKT nccie0BaHus, CUCTEMa HEJPOIIOIb30BaHUS B YaCTH TBEPBIX MTOJE3HBIX UCKOIIAe-
MBIX, B TOM YHCJIEe 00IIEepacnpoCTpaHEHHBIX, PEJICTABISETCS BeChMa CENU(PHUECKIM MPEX/IC
BCEro B CHIIy CYIIECTBOBaHHS TAKOTO MOHSTHS KaK CTaJMITHOCTh I'€0J0ropa3BeouHbIX padoT 1
BEPOSTHOCTHBIN XapakTep UX pe3ynsTaros [2, 3].

Jiist Toro 9To0BI BBISIBUTH HA TEPPUTOPUH MOJIE3HBIE UCKOMAaEMbIe, TPeOyeTcs pOBeICHUE
0O0JIBIIIOrO KOJIMYECTBA MCCIICIOBAHNMN, pE3yIbTaT KOTOPBIX 3apaHee NpecKa3aTh BeChMa Helpo-
cto. [Ipu 3TOM B pesysbTrare 00caeJOBaHUS JOCTATOYHO OONIBIION TEPPUTOPHH JOJISI LEHHBIX JIIS
JTANTHEHIIINX MCCIIEI0BaHMI IPOTHO3HBIX PECypcoB BecbMa Hebombmast [1].

B Tabmuue 1 u Ha pucyHke 1 mpuBeneHa cTpykrypa monkiacca «1 Parameters of the

state_of the mineral resource base».
Tabmuma 1
Crpykrypa noakiaacca 1_Parameters_of the state of the mineral resource base

No,
/i
1 |1 _Mineral |1 1 Parameters_of |1 1 1 The name of the mineral
2 | resources the_state_of_the_|1 | 2 The total number of deposits listed on the
mineral_resource_base state balance sheet
3 1_1 3 The number of deposits_of the undistributed
fund listed on the state balance sheet
4 1 1 4 The number of deposits_of the distributed

fund listed on the state balance sheet
5 1 1 5 The share of deposits of the distributed fund

Knace [oaxiacc [Tapamerp

® 115 The share
_of_deposits_of...

| ® 1.1.1 The name_
of_the mineral

7
- @ 1_1 Parameters_ | ® 112 The total
of_the state _of... - _number_of_depo...

. 1_Mineral_resou
rces

NN

. [ ® 1.1.3_The numbe
) r_of_deposits_o...

N
.

® 114 The numbe |

r_of_deposits_o...

Puc. 1. Crpykrypa noxknacca «1_1 Parameters of the state of the mineral resource base»
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Crpyxkrypa nonkiacca «1_2 Groups_of reserves by economic _significance and degree
of geological study» nokazana B Tabiuie 2 U Ha pUCYHKeE 2.

Tabmuma 2
CrpykTypa noakiacca «1_2_Groups_of_reserves_by_economic_significance_
and_degree_of_geological_study»
e, Knace [onxnacc [Tapamerp
n/n
1 |1 _Mineral |1 2 Groups_of reserves |1 2 1 Groups_of reserves by economic
resources by economic_significance |importance and degree of geological study
2 and_degree_of geological |1 2 2 The total amount of reserves on_the
study state_balance_sheet

3 1 2 3 The volume of reserves of industrial
categories_listed_on_the_state_balance_sheet

4 1 2 4 The volume of geological reserves listed
on_the state balance sheet

5 1 2 5 The share of industrial stocks in_the
total volume of stocks

6 1 2 6 The volume of off-balance sheet stocks

7 1 2 7 The volume of reserves of industrial
categories_as_part_of the distributed_subsoil fund

8 1 2 8 The volume of geological reserves as_
part_of the distributed subsoil fund

9 1 2 9 The volume of reserves of common PI
as part of the distributed subsoil fund

@ 1_2 1 Groups_of

_reserves_by ec...

@ 1_2 8_The_volum

e_of geological...

@ 1_2 9 _The_volum
e _of_reserves_o...

@ 1_2 7_The_volum
e _of_reserves_o...

A7

. 1_Mineral_resou . @ 1 2 Groups_of r . @ 1.2 2 The _total
_amount_of rese...

eserves_by_econ... amoul

\\A—H,

® 1_2 6_The_volum
h e_of off-balanc...

@ 1_2 3_The_volum
e _of_reserves_o...

@ 1_2 5_The_share

_of_industrial_...

@ 1_2 4 The_volum
e_of_geological...

Puc. 2. Crpykrypa nonknacca «1 2 Groups_of reserves by economic_significance and degree of
geological study»

CTpyKTypHBIH cOCTaB MoAKIacca ¢ kogoM 1 2, mpeacTaBieH B TabmuIle 3 ¥ Ha pUCyHKe 3.
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Ta6muia 3
Crpykrypa noakiaacca «2_3 Parameters_of the economic_efficiency_of geological exploration»

IJ_E(';_’I Kiacc TTonkmacc [Tapamerp
1 |2 Mineral |2 3 Parameters_of the |2 3 1 The name of the mineral
2 |enterprises | economic_efficiency_of |2 3 2 Name of the program (for program_events)
3 geological exploration 2 3 3 Name of the event
4 2 3 4 Duration_of exploration_(in_months)
5 2 3 5 The volume of increase in_proven_
reserves_of category A+B+Cl1
6 2 3 6 The volume of increase in_proven_
reserves_of category C2
7 2 3 7 _The_volume_of growth_ of forecast_
resources_of the P1_category
8 2 3 8 The volume_of growth of forecast
resources_of the P2 category
9 2 3 9 The volume of growth of forecast
resources_of the P3 category
10 2 3 10 Planned cost of exploration work for the
reporting_year
11 2 3 11 The actual cost of exploration work for
the reporting_year
12 2 3 12 The discrepancy between the plan and
the fact for the reporting year
13 2 3 13 The cost _of reserves Cl and C2
explored as a result of geological exploration
and_reduced_forecast resources to_ conditional
reserves

@ 2 3 1 The_name_
of the_mineral

@ V2_3_2 Name_o

W
f the_program_|...

@ 2_3_Parameters_
of_the_economic...

® 2.3_11 The_actu
al_cost_of_expl...

®23
e of

& The_volum

increase ...

@ 2.3_7 The volum
e _of_growth_of_...

@ 2_3 3 _Name of t
he_event

© 2.3 15_Effic
lency_of_geolog—

Puc. 3. Crpykrypa noznkiacca «2_3 Parameters of the economic_efficiency of geological exploration»
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IIpuMeHeHHe HeYeTKHX MHOKECTB /IJIsl 00beKTa HcC/IeJ0BaHUS

Jist yau(uKanuy ONEeHKH KaKIbIH U3 KPUTEPUEB C TOYKH 3PEHUSI HEPCTIEKTUBHOCTH MOXKHO
CBECTHU K OTHOMY M3 TPEX BO3MOXKHBIX BapHaHTOB: HU3K0 nepcnekrnBHoe (HIT mim LL), cpenne
nepcrektuBHoe (CIT nnn ML) u Beicoko nepcnexkrusroe (BIT wiau HL). imenno Giaronapst Ha-
JIMYKEe TIOOOHBIX YKCIEPTHBIX OIIEHOK TPeOyeTcsl MCHOJIb30BaTh HEUETKYIO JIOTHKY B Ka4eCTBE
MaTeMaTU4YeCKOro amnapara Hpu OLEHKE MEPCHEKTUBHOCTU YYaCTKOB Help (MECTOPOXKACHHN).
[Tpouenypsl HEYETKOM JIOTMKH IO3BOJAT Oojiee MPOAYKTHBHO OIMCHIBATH XaPaKTEPHCTHKH
YYacTKOB HeIp (MECTOPOXKACHHH), a TAK)Ke KaueCTBEHHO HHTEPIIPETHPOBATH PE3YIIBTATHI UX BBI-
nonHeHus [7].

Taknm 00pa3zoMm, TeOpusl HEYETKUX MHOXECTB, IPUMEHSIEMbIC NTPABUJIa UMIUTUKALUK U He-
YETKUE PACCY)KACHUS COCTABIISIIOT B IAHHOM paboTe CHCTEMY HEYETKOro BbIBoAA. JIpyrumu cio-
BaMM, B KayeCTBE BXOJa M BBIXOJA IIPU IPOBEAECHUU HKCIEPTHON OLIEHKH BBICTYHAIOT TOUHbIC
3Ha4eHUs (OayUIbl), TO3TOMY B Ka4eCTBE CHCTEMBI HEUETKOTO BBIBOAA Oy/eM HMCHONB30BaTh (a-
3udukarop Ha Bxone u aedazudurarop Ha Bbrxoxe [3]. [IpuHATO HCIIOTB30BaTh B CHCTEMax He-
YETKOTO BBIBOJIA ITPOYKIIMOHHBIE ITPABUIIA, TJ€ MPUINHHO-CIIEACTBEHHBIC CBSA3U OIIPEACISIOTCS
B TEPMHHAX HEYETKUX BbICKa3bIBaHUs [6].

I'panu1b! fMana3oHOB NPUMEM paBHBIMU MHTEpBajaMu B mpoMexyTke 0—100 (Tabi. 4).

Tabnuua 4
IapameTpsl TepMoOB 1151 BX0AHOH pyHKIUU «OueHka kpurepus» [7]
Ne Tepmsbl «OLieHKa KPUTEPHUSDY Jlnana3oHsl [upuna
HIT / LL (H13K0 MepCreKTHBHbII) 0-40 41
CII/ ML (cpente nepcreKTHBHbII) 30-70 41
BIT/ HL (BBICOKO MEPCHEKTHBHBIIN) 60-100 41

BBenennble (QyHKIMM NPUHAIIISKHOCTH TpaduUyeckd BBINIAAT CIEIYIOMNAM 00pa3oM

(puc. 4).
Membership function plots ™' %"= 181
HIN cn BN
1
1 2( 3 40 20 & r B = 10

Puc. 4. ©yskiyy nprHaIeKHOCTH B IIPOTpaMMe-peaaKkTope

JIyist SKCTIEPTHOM OLEHKM KaXKJI0TO M3 KPUTEPUEB HEOOXOAMMO 3 BXOAHBIX JIMHTBUCTHYE-
CKUX MEPEeMEHHBIX U3 rpymnibl «OLeHKa KpUTepus» U 1 BBIXOAHAS JTMHIBUCTHYECKAs IIEPEMEH-
Has «O1eHka ygacTka Hep (MecTOpoXKaeHus )». s cocTaBIeHHUs JAHHOW OIIEHKH MOTpedyeTcs
HIPUMEHHTD [IPOAYKIMOHHBIC MpaBuia. B maHHOM cirydae motpebyercst 33=27 mpoayKIHOHHBIX
npasui [7].

Pe3ynbraThl OlIeHKH MECTOPOXK/ICHUH B TporpamMme Matlab npescraBiens! B Tadnuue S.
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Ta6muia 5
BxogHble TaHHBIE /IS BHINOJTHEHUSI OLeHKH [7]
No HaHMeHOBiHHe Oxenept 1 Okcnept 2 Okcnept 3 L Lo M
y4acTKa OIICHKa
1 Oo6mekr 1 (m) 73 82 85 86,5 (OB)
2 O0BeKT 2 32 57 35 34,3 (H)
3 O0BekT 3 57 44 44 49,1 (O)
4 O0nekr 4 24 34 44 24,1 (H)
5 OO0BeKT 5 33 28 36 26 (H)
3akJjroueHue

Takum 00pa3oM, B KauecTBE OCHOBHBIX BBIBOJOB B JITaHHOI pabOTe OTMETHUM CIIEIYIOILIHEe
OCHOBHBIE TTOJIOKEHHS:

* OHTOJIOTUYECKAsE MOJIEIb, COJEPIKAILAsl T€0I0r0-9KOHOMUYECKHE OKA3aTeNN OLEHKH Tep-
CHEKTUBHOCTH Y4acTKOB HEJIP, O3BOJISIET YCTAHOBUTH COBOKYITHOCTh (DAKTOPOB, HCIOJIB3YEMBIX
JUTS IPUHATHSL yTIPaBIEHUYECKUX PEICHUI;

* IPUMEHEHHE B COCTABE OHTOJIOTHUYECKOW MOJIENIN KaueCTBEHHBIX (PAKTOPOB OIIEHKH TpeOy-
€T JIOIOJIHEHNUST MOJIETIM IIPaBHJIAMU HEUETKOTO BbIBOJIA (MMIUIMKALINN);

* (hakTHUECKAs! OLICHKA [TOKA3aTeJIeH Te0JI0r0-3KOHOMHUUECKOH OIIEHKH B COCTABE MOJIEIH T10-
3BOJISIET PAHXKMPOBATh 00BEKTHl MIHEPAILHO-CHIPHEBOI 0a3bl M IIPOTHO3HBIE PECYPCHI 110 CTeTIe-
HU X NE€PCIEKTUBHOCTH.
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