YnpasreHvie, Bbl4UCIUTENIbHAsA TEXHWKA U MHPOpMaTMKa

YK 550.8.02

WHOOPMALIMOHHOE OBECMNEYEHWE TEOJIOTOPA3BEJOYHbIX PABOT
HA UHOUNbTPALIMOHHOM MECTOPOXAEHUN YPAHA

A.Ll. UctomuH, M. . Hockos, A.A.4ernokos

CeBepckas rocyaapCTBeHHan TEXHOMOrYeckas akaaemms
E-mail: science@ssti.ru

lNpexncrasneHa reonoru4eckas reoMHMOPMaLMOHHas CUCTEMa, MPenHa3HaYeHHas AN1s MIHHOPMALMOHHOIo 0becreyeHns reonoropasse-
L04HbIX PabOT Ha MHPULTPALMOHHOM MECTOPOXAEHNM ypaHa. CUCTEMA COCTOUT U3 6a3bl JaHHbIX M HECKONbKMX MPOBIEMHO-0pUEH-
TUPOBAHHBIX KIMEHTCKMX MPOrpamMM, NpeaHasHaqyeHHbIX A5 BBOAA, XpaHeHus, 06paboTku, MHTEPNPETaLMM 1 aHasn3a reosiornyeckou,
JINTONOMNHECKOM, MVUHEPAIOTNHeCKOM, TEXHOMOMMHYEeCKOM 1 Aip. MHGopMaLmm. Kpome Toro, cuctema rno3BosisieT Ha OCHOBE akTHeckmx
JAaHHbIX C034aBaTb ABYX v TDEXMEPHbIE UMMPOBbIE MOAENN re00rHECKON CPEMb.

KnrodeBble cnoBa:

[eonHpOPMaLMOHHbIE CUCTEMbI, MAaTEMATUHECKOE MOAEMPOBAHNE re00r4eckov Cpesbl, reonoropa3BenotyHsle paboTel, nogcyer

3anacos, UHPUIbTPALNOHHOE MECTOPOXLEHME YPaHa.

CripbeBoe 00ecreueHre aTOMHOTO 3HEPTOIPOMBI-
IIJIEHHOTO KOMIIIEKCa OCHOBAHO Ha J100bIYe TPUPOI-
Horo ypaHa. B Poccuu 106b14a ypaHa ocyiecTBiasieTcs
KaK TpaIuLIMOHHBIMU TOPHBIMU CIIOCO0aMU, TaK U Me-
TONAMHU TeoTexHOJOoTMM. OIHUM U3 MEPCHEKTUBHBIX
METOIOB TEOTEXHOJOTHH SIBISETCS ITOI3EMHOE CKBa-
kuHHoe Boieaaursanue (ITCB). Metonom ITCB pa3-
pabaThIBAlOT 3K30TeHHbIE WH(MUIBTPALIMOHHBIE Me-
CTOPOXAEHHUS YpaHa, PyIHOE TeJIO KOTOPhIX HAXOAUT-
CSl B XOPOILIO MPOHUILIAEMOM TIOA36MHOM BOJOHOCHOM
TOPU30HTE (MTPOIYKTUBHOM TOpU30HTE). ISl OlleHKH
3aI1aCoB ¥ YCIIOBUI 3aJIeTaHMsT SK30T¢HHOTO MH(DUIIBT-
PAIMOHHOTO MECTOPOXIEHUS ypaHa, OIpeneIeHHs
ONTHMAaJIbHBIX METOIOB €ro OTPabOTKM IieJecoobpas-
HO MCIOJb30BaTh U(POBbIE MOAEIM PYAHOIO Tejla U
pynoBMelatolero ropu3oHta. Co3aaHue TaKMX MOJIe-
Jieli OCYIIECTBIISIETCS] HA OCHOBE JAaHHBIX reousnye-
ckoro uccienoanus ckpaxuH (I'MC) u aHamm3a Kep-
Ha pa3BeNOYHBIX U TEXHOJOTMYECKMX CKBaXWH. 3Ha-
YUTEJbHbIE 0OBEMBI U Pa3HOPOAHOCTh ITUX MaHHBIX
SIBJISIOTCS. TPUYMHON CIIOXHOCTM aHaIM3a U HU3KOM
OTIEpaTMBHOCTHU paboThl ¢ HUMU. [1o3TOMY, IIEIecoo0-
Pa3HBbIM SIBJISIETCS MCTIOIb30BaHUE COBPEMEHHBIX MH-
(hopMaLIMOHHBIX TEXHOJIOTUII IJIsSI XpaHEHHUsI, 00padoT-
K{, aHaIM3a MaHHBIX M CO3MAHUS HA WX OCHOBE IIM-
(pOBBIX MOJIENEl TPOTYKTMBHOTO TOPU30HTA.

B Hacrosiee BpeMsl CylIECTBYIOT pa3iuyHble UH-
(hopMallMOHHbIE CUCTEMbI, MpeAHa3HaYeHHbIE AJIS
cbopa M MHTEpIpeTAlMy MaHHBIX O TeOJOTHMIECKOM
cpene, Hanpumep [1—4]. OHu B Oonblieil cTeneHU
NpeIHa3HauYeHbl IS TPeANpPUSITHii, pa3padaThiBaio-
HIMX MECTOPOXAEHMS TIONE3HBIX UCKOMAEMbIX TpaIu-
LIMOHHBIMU TMOA3EMHBIMU WM OTKPBITBIMU TOPHBIMU
CrocobaMu, ¥ He YYUTHIBAIOT CIIeLIM(PUKHA TeOTEXHO-
JIOTMIECKUX MeTomoB. [103TOMy TpMMEHEeHHe TaKMX
CHCTEM Ha MPEANpPUATHSIX 110 pa3pabdoTKe MECTOPOXK-
JeHust ypana MetonoM I1CB 3aTpynHUTENBHO.

B Hacrosiieir pabote mpeacTapieHa IeoJoruye-
ckast reomHgpopmanuonnas cuctema (ITHUC) mpen-
Ha3HaYeHHas U TIPEATPUSATHN, pa3BeIbIBAIOIINX,
MOATOTABIMBAIOIINX K OTpabOTKe M pa3pabaTbiBalo-
mux MectopoxaeHust ypana metogom I1CB. Cucrema

MO3BOJISIET IMPOBOAMTL COOp, XpaHeHHE, 00pabOTKYy,
BU3YaJIM3alIMI0 ¥ MHTEPIPETAIIUIO JTaHHBIX O PYIOBME-
miatomieM ropusonte. B coctaB I[TUC Bxogut 1iectsb
MofyJei, mpeqHa3HauYeHHBIX IS pellIeHUsT OTAENbHBIX
3ajlay: CUCTeMa YNpapJieHus 0a30il reoJorMYecKux
ngaHHbIX (CYBII), «DaeKTpoHHBIHA MACIIOPT CKBAXM-
Hbl», «[eoTexHomornueckuii paspes», «Iloacyer reo-
TEXHOJIOTMYECKUX TMoKa3aTeseil», «[eomormyeckoe Mo-
JenupoBaHue», «[IpencraBieHye ¥ aHaIu3 reoJoruye-
ckux gaHHbIx». Ctpyktypa [TUC npusenexa Ha puc. 1.

CVYBI']] npenHazHayeHa A1 XpaHEHUS BCETO Mac-
CHBa JaHHBIX (MCXOOHbIE, PE3YJIbTaThl UX 00pabOTKN 1
MHTEepIpeTallui, Te0TeXHONOrnYecKre MoKa3aresu,
MG pOBEIe MOJIEIIH 1 JIP. ), a TAKXKe 00ecTieYeH S JOCTY-
na K HuM Ha ocHoBe SQL (puc. 1). CYBI'l Bkitovaet B
ce0s ceMb PENSIIMOHHBIX 0a3 MaHHBIX. ba3a KoHmM-
IIMOHHBIX IMMHUTOB COIEPKUT 3HAUCHIS TTapaMeTPOB 1
KPUTEPUEB, UCTIONBb3YeMBIX NMPU aHAIU3e TeoJIornye-
CKOIi Cpelbl paccMaTprBaeMOro MecTopoxkaeHus. basa
UCXOMHBIX JAHHBIX MO CKBAXWHAM TMpeIHa3HaYeHa st
XpaHEHUs TIOJTHOTO 00beMa MePBUYHBIX JAHHBIX, B TOM
YHCNie Pe3YIBTaTOB reo(MU3NYeCKUX HCCIeqOBaHUM,
1po0, OMMCAHUI KEPHOB, CTPOSHMI CKBAXKMH U T. 1.

baza pesysibratoB aHanM3a ¥ MHTEPIIPETAllMKM CO-
JIEPXKUT pe3yabTaThl 00paOdOTKM MEPBUYHBIX JaHHBIX 110
CKBaXWHaM: PYJHble MHTEPBAJIbI, MIEPECEUSHUSI, CBOMI-
HbIE Te0JIOTMYECKMe KOIOHKU U Jip. B 6ase reotexHoo-
TMYECKMX Pa3pe30B XpaHSTCs MOCTPOEHHBIE T€0JIOTOM
Ha Pa3IMYHbIX CTaAMSX Pa3BEAKU pa3pes3bl pyloBMeE-
HIAIONIETO TOPU30HTA C PACTIPENEICHUSAMM Te0JIorhye-
CKHMX Y T€0TEXHOIOTMYECKUX TapaMeTpoB. basa reotex-
HOJIOTUYECKUX TMOJUTOHOB CONEPXKUT MapaMeTphbl Tex-
HOJIOTUYECKUX OJIOKOB, 0alaHCOBBIX M 3a0aIaHCOBbIX
TIOICYETHBIX OJIOKOB JUISI PA3JIMYHBIX CTATUN PA3BEIKH.
baza uudpoBbIx Moziesie reooruueckoi cpebl couep-
KUT IBYX- Y TPEXMEPHBIE MOJENH 3aJIEXeN MECTOPOX-
JeHus. JIs Kaxmoi 3a1eXXu MOXET OBITh CO3AaHO MPO-
U3BOJIbHOE KOJIMYECTBO Mofiesieil. baza reotexHonoru-
YecKMX ToKasaTesiell COlepKUT Pe3yJbTaThl pacyeToB
MapaMeTpoB TeOJIOTMYECKOM Cpelbl (3amachl ypaHa,
TOPHO-PYAHOM Macchl, MOLIHOCTD U T. JI.), PACCYUMUTAH-
HBIX Pa3TMYHBIMU METONAMHU.

85



13Bectms Tomckoro nonuTexHmn4eckoro yHneepcuteta. 2009. T. 314. N2 5

IFEO/'lOZu'-IeCKaﬂ ZQDMH¢UPJWQMMOHH(1}I cucmema

1
1
= = 1
| [Moayns «DnekTponHBIi Cucrema ynpaBlICHHUs T€0JIOTHYECKOH Monyas «ITopcuer |
M |
Ppe3ynbTaThl H TACIOPT CKBaKUHbD) 6a30ii JaHHBIX TEOTEXHOJIOTHYECKUX :
HCCIeJ0BaHUS ' e — oKazaTeNci !
CKBaXHH TRBII0K MMIIOpPTa JAHHBIX > . reosior
| pTa A <>| | basza KOHIUIMOHHBIX TUMHTOB 7z Brnox coznanus 1
1
| —_—————— FEOTEXHOJIOTUYECKUX 4 T€0TEXHOJIOT
Baza HCXOHBIX JaHHBIX MO TIOJMIOHOB !
reonor | Biiok BBO/IA TaHHBIX A A 1
! CKBOKHMHAM Brnok moncyera —>{ reomor )
e ——
reopusnxk BIIOK aHATH3a U Baza pe3ynbraToB aHanu3a u reo’reﬂ’:;gﬁ%ﬁ g‘({)iCKHX 1
+ TEOTEXHOJIOT )
Feosor : UHTEpOpETAlUuN HHTEPIPETALUH 10 CKBa)KMHAM 1
e 1
T
! M Brox npexcrannemn Ba3a reoTeXHOJIOrMUECKHX Bitok npencrapnenms !
1
L paspe3oB JAaHHBIX H TJIaHBI U
T€OJIOTUYCCKHUE 1 JIaHHBIX —_— : Ta0IULIBL
KOJIOHKH H Ba3a reorexHONIOrH4ecKux | nojacyeTa
I I
I [Monyms «I"eotexmo- TIOJINTOHOB Monyns «I"eonoruuec- | 3anacos
! 5 !
1 |rornueckuit paspes» Basa LippOBbIX MOZCICH KOE€ MOJCITUPOBAHUE) :
! o
1 Biok moaroroBku TeOJIOTUYECKON Cpe/Ibl 3yl Biok moarorosku !
i _—
| |[_MCXOMHBIX NaHHBIX ba3a re0TeXHOTOTHIECKHIX HCXOMHBIX IAHHBIX H
1 W 1
! ¢ ToKazaresen v !
reoJor 1 Brnok nocrpoeHus y, Bitok moxenuposaus |} ! SKCTepT
| paspesa v 1R reoJsior
1 1
1 I
FEOTEXHOJIOTH- L Biox npescrasienus Monyns «IlpeacTapienus u agamuza | '~ -7 TTTTTTTTTTTT IO
1 JTAHHBIX
YECKHUC Pa3pe3bl | | H re0JIOTMYECKUX JaHHBIX)» TE0TEeXHOJIOr YHpaBJICHYCCKUE
1
I

peureHus

Puc. 1. CTpyKTypa reosiormyeckor reonH@OPMaLMOHHONM CUCTEMbI
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Puc. 2. [lpumepsi paboymx OKOH MOAYIIS «INEKTPOHHBINA NaCMOPT CKBAXMUHbI»

Monaynb «DIeKTPOHHBIA MACIOPT CKBAXXUHbI»
npeJHa3HaueH I BBOJA, PeAaKTUPOBAHMUS, aHAIN3a,
MHTEpIpeTaliy U BU3yalu3aliy JaHHBIX M0 CKBAaXH-
He (puc. 2). Moayib COCTOMT M3 YeThipeX OJIOKOB.
Birox mmImopta TaHHBIX TTO3BOJISIET UMIIOPTUPOBATH B
0a3y MCXOMHBIX JAHHBIX PE3YJIBTaTHl TeO(MUIMUECKHX
UCCNEIOBAaHUN CKBaXXMH, TOJYYEHHBIE C TOMOIIbIO
IU(POBBIX KapoTaxHbIX cTaHLuit (LAS-daiinbi, dop-
Mar craHimii «Kobpa» u ap.). st Kaxnoit CKBaKMHBI
MOXET COXPaHATLCS TIPOU3BOJIbHOE KOJMYECTBO Kapo-
TaxxHbIX KpuBbIx moboro Tuna (KC, IIC, TK u ap.).
Bitox BBOIA TO3BOJISIET ¢ TIOMOIIBIO CUCTEMBI THANIO-
T'OB BBOAUTH KOOPIMHATHI YCThSI CKBAXKUHBI, TOKYMEH-
TalMIO MO0 OypeHUIO, pe3yabTaThl 00pabOTKM KepHa
(mapameTpbl peiicoB, IUTOJOTHUS 110 KEPHY, KEPHOBBIE,
rpaHyJIOMETpUYECKHE, JUTOJIOTOTEOXUMUYECKUE U
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Jpyrue mpoObl) U KOHCTPYKLMIO CKBAXMHBI (3J€MEH-
Thl KOHCTPYKLIUM W MX MapaMeTphl). biok aHanm3a u
MHTEpIpeTaluy MO3BOJISIET Te0PU3UKY M TEOoNory C
TIOMOIIIbIO CUCTEMbI BU3YaJIbHBIX MHCTPYMEHTOB MPO-
BeCTM 00pabOTKY MCXOMHBIX JAHHBIX IO CKBaXWHE,
paccuuTaTth KOOPAMHATHI CTBOJIA CKBAXWHBI IO JaH-
HBIM MHKJIMHOMETPUH.

Ha ocHoBe anamm3a pesynbratoB [UC u maHHBIX
OypeHus TeoU3UKOM CTPOUTCS JIUTONOTMIECKas KO-
JIOHKA 0 KAPOTaXYy, a F€0JIOTOM — CBOIHAS JIUTOIOTH-
yeckasl KOJIOHKA, OIpelesIsioTcsl cTpaTurpadusi, Tex-
HOJIOTMYECKHME MHTEePBabl, TupPepeHIInaTbHbIC PYI-
HbIe MHTepBaibl. [TocneqHue o0beAMHAIOTCS B PYIHBIC
MHTEPBAJIbl, a T¢ B CBOI0 OYEpeAb B OOBbEIMHEHHBIC
PYIHBIE MHTEPBAJIbI B COOTBETCTBUE C IIPUHITHIMU JJIST
JAHHOTO MECTOPOXACHUS KOHIMLIMOHHBIMY JIMMUTA-
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MU. 3Ha4YeHUsT KOHOUIMOHHBIX JMMHUTOB (OOPTOBOE
cofiepXXaHue, MUHUMAJIbHBIM JIMHEHbBIA 3amac u 1Ip.)
JUIST KaXXIOT0 MECTOPOXKAEHUSI XPaHSITCS B COOTBET-
CTByIolIEH 0asze JaHHBIX M MOTYT pelakTUPOBAThCS
MOJIb30BaTeNIeM C TIOMOIIIbIO Maiora 0J0Ka aHaIu3a U
MHTepIpeTauuu. bjoK mnpencTaBieHUs] pe3y/bTaToB
MO3BOJISIET Ha OCHOBE MH(opMaLuu 0a3bl MCXOTHBIX
JIAHHBIX U 0a3bl Pe3yJbTaTOB aHAIKM3a U UHTEpIpeTa-
LMY TTOCTPOUTH T'€OJTOTMYECKYI0 KOJOHKY M T€OJIOTH-
YeCcKyl0 KOJIOHKY PYIOBMEILAIOLIEr0 TOPU30HTA MO
ckBaxkuHe. C TIOMOILbI0 CUCTEMBI IMAJIOTOB MOJIb30Ba-
TeJb MOXET M3MEHSTh MapaMeTpbl 0TOOpaXeHUs! KO-
JIOHOK (MaciITad 4acTy KOJOHKH, CIIMCOK OTOOpaxa-
€MBIX KapOTaXHbIX KPUBBIX, IIKAIbl KapoTaxeil U T.
1.). [TocTpoeHHbIE KOMTOHKM MOTYT OBbITh pacrieyaTaHbl
Ha MPUHTEPE WK TIOTTepe B ItoOoM MaciiuTade, a Tak-
Ke CoXpaHeHbl B BEKTOPHOM rpaduyeckoM aiine
(Enhanced metafile, Windows metafile wm Scalable
vector graphics).

Monynb «IeoTexHOMOTHUECKUIA pa3pe3» MpeaHa3-
HayeH /g BBOJA, PelaKTUPOBAHUSI U BU3yalu3allun
JIAHHBIX O T€OTEXHOJOTMYECKOMY paspesy (puc. 3).
Monynb cocTout ux Tpex 0;10KkoB. bIoK moaroroBku
MCXOJIHBIX JaHHBIX MO3BOJISIET, C TOMOIIIbIO MUHTEPAK-
TUBHOI KapThl, ONPEIENUTb CIIUCOK CKBaXWH, OTO-
OpaxaeMbIX Ha pa3pe3e, ¥ JIOMaHYIO JIMHUIO TPOpUIs,
BIIOJIb KOTOPOii cTpouTtcs paszpe3. Kpome atoro, B co-
OTBETCTBUU C KPUTEPUSIMHU, 3alaHHBIMU TOJIb30BaTE-
JeM, 0J10K (hopMHUPYET NCXOMHBIE JAHHBIE IO CKBAXU-
HaM Ha OCHOBe MH(OopMaIIK 0a3bl UCXOIHBIX JAHHBIX
1 0a3bl pe3y/NbTaTOB aHAIM3a U MHTeprpeTauuu. biok
MOCTPOEHUS pa3pe3a MO3BOJISIET MOJIb30BATENIO C T10-
MOIIbIO MHTEPAKTUBHBIX BU3YaJlbHBIX WHCTPYMEHTOB
3a/1aBaTh rPaHMIIbI TPOHULIAEMbIX 00J1aCTei, 6aTaHCco-
BbIX M 3a0aJJaHCOBBIX PYAHbIX TeJ, GYHAAMEHTa, PUT-
MOIMAaYeK 1 30HbI TJIACTOBOTO OKUCIEHHUS. Pe3ynbraThl
paboThI 3TOTO 0JI0KA COXPAHAIOTCS B 6a3€ re0TEXHOJ0-
TMYeCKMX pa3pe3oB. Jlig Kaxmoro mpoduiasi MOXeT

crui paspes - D:\Projects\BoreMan data'\Demo\prof_demo.mdb.

COXPaHSIThCSl TIPOM3BOJNILHOE KOJMYECTBO Pa3pe3oB.
biox mpencTaBieHus pe3yibTaToB MO3BOJISET HA OC-
HOBe MH(opMalMK 0a3 JAHHBIX F€OTEXHONOTMYECKUX
Pa3pe3oB U MOJUTOHOB MOCTPOUTD YEPTEX BIOPAHHO-
'O TEOTEXHOJIOTUYECKOT0 pa3pe3a 1o JaHHOMY Ipodu-
mo. C IOMOIIbIO CHCTEMBI IUAJTOTOB MOJb30BaTelb
MOXET M3MEHSITh MapaMeTphl O0ToOpaxeHus: (pasmep
oToOpakaeMoll 00JacTM 1O BepTUMKaIu, OTobpaxka-
eMble JaHHbIE A1 KaXIO0H CKBaXKMHBI, CIIMCOK OTO-
OpaxaeMbix 00koB U T. 1.). [TocTpoeHHbIE pa3pe3bl
MOTIYT OBITH pacIie4aTaHbl MM COXPAaHEHBI B BEKTOP-
HOM rpacduueckoM ¢aiine.

Monynb «IlomcyeT reoTexHOJOIMYECKMX IOKa3a-
TeJieil» MpeaHa3HavYeH AJIs CO3MaHMs TeOTeXHOIO0rYe-
CKUX TIONUTOHOB (OaaHCOBBIX, 3a0aJaHCOBBIX TOM-
CYETHHIX OJIOKOB Ha BCEX CTAAMSIX pa3BedKHU, TEXHOJO-
T'MYeCKMX OJIOKOB) M pacyeTa MX MapaMeTpoB pasiny-
HbIMU MeTonaMu (puc. 4). Momylb COCTOMT U3 Tpex
0710K0B. bJIOK co3maHusT re0TeXHOJOITMIECKUX MTOJIH-
TOHOB TMO3BOJISIET OMpPENEIUTh UX TEOMETPUIO B TPEX-
MEPHOM IPOCTPAHCTBE, TUII, CTAANIO Pa3BEAKU U T. 1.
Jlnst aToro, cHavyajaa, Ha OCHOBE JAHHBIX 0a3bl paspe-
30B OIpENENSIIOTCS PyAHbIe nepeceyeHus: u dddek-
TUBHAs MOIIHOCTh JUIs1 BBIOPAHHOH PYIHOM MavyKu 10
CKBaXXMHaM. 3aTeM, Ha MHTEPAaKTUBHOI KapTe B COOT-
BETCTBUMM C MapaMeTpaMM pa3BeAKK U KOHAUIIMOHHbI-
MU JUMUTaMU 110 MECTOPOXAEHUIO (OopMUpyeTCs
KOHTYp 0aJJaHCOBOTO MM TEXHOJIOTMYECKOTo OJI0Ka.
Jnst momcyeTHOro 0yioKa Mmpu HEOOXOAUMOCTH MOXKET
OBITb CO3aH 3a0a1aHCOBBIH MoacYeTHBIN 0J0K. TToce
3TOrO0, AJIS CO3JAHHBIX OJIOKOB OIpeessieTcsl CIUCoK
ceTeBbIX CKBaxkMH. Ha mocneaHeM starne onpenensior-
CSl KOHTYpHI 0J10Ka Ha Te0TEXHOJOTMYECKHX pa3pesax.
bnok moacuera reoTeXHOMOrMYECKMX IApaMETPOB T10-
3BOJISIET PAacCUMTaTh IUTOLIAAb OJI0KA, 3amachl PyMbl,
ypaHa ¥ TOPHO-PYIHOM MACChl, 3HAUEHUM CPEIHEH JIU-
HEeIHOM NPONYKTUBHOCTH, 3(PPEKTUBHO! MOIIHOCTH
U Jpyrye napaMeTpsl.
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Puc. 4. [lpumepsi pa6ow14x OKOH MoaynA «[lofcHeT reoTexHonorn4eckmnx rokasaresneu»

PacyeTsl nmpoBoadarcs 1mo MeToaMke mpuHATON To-
CYIapCTBEHHOM KOMMCCUEHN MO 3amacaM TOJIE3HBIX
uckomnaeMbix P® mim Ha ocHoBe LIM(PPOBLIX MoAEEit
Te0IOTUYECKOi cpelbl. B mocneaHeM ciyyae reotexHo-
JIOTMYecKue mapamMeTpbl paCCUUTHIBAIOTCS C TIOMOLIIBIO
MHTErPUPOBAHUS TIPOCTPAHCTBEHHBIX pacrpeeneHuit
(bM3MIeCKUX BEJIMYMH 110 COOTBETCTBYIOIIMM OJI0KaM
obnactsM. Pe3ynsTaThl paOoThl 010Ka COXpaHSIIOTCS B
0a3e reoTeXHOJIOTMYECKUX apaMeTpoB. biiok rmpezacra-
BJIEHMS JAaHHBIX MO3BOJIIET, HA OCHOBE MH(OpMaLK
0a3 JaHHBIX F€OTEXHOJOTMYECKUX MOJMIOHOB U Tapa-
METPOB, CO3[aBaTh IJIaHbl U TaOJMIIbI TTOJCYETa 3ara-
coB. C TIOMOILIbIO CUCTEMbI JAMAIOTOB MOJb30BATENb
MOXET M3MEHSATb MapaMeTpbl OTOOpaXKeHus IUlaHa
(pa3mep oTobOpaxxaeMoii 00JacTH, CIMCOK OTOoOpaxa-
eMbIX OJI0OKOB ¥ T. [1.). IlocTpoeHHbIE IJIaHbl MOTYT
OBbITh pacrieyaTaHbl UM COXpaHEHbI B BEKTOPHOM TI'pa-
(uueckoM daiine. Tabnuipl MoacyeTa 3aMmacoB MOTyT
ABTOMAaTUYECKH 3KCIIOPTUPOBAThCS B (haitn MS Excel.

Monyns «Ieosoruyeckoe MOAEIMPOBAHME» TPE-
Ha3HaYeH JJIS CO3IaHUsl IBYX- U TPEXMEPHBIX LIU(PPO-
BbIX MOJIENiell TeoJIOTMUECKOM Cpelbl Ha OCHOBe 0a3
Te0JIOTMYECKUX AaHHBIX (pUC. 5). Momyib COCTOUT U3
IBYX 00KOB. BJIOK MOATOTOBKM MCXOAHBIX JaHHBIX B
COOTBETCTBUE C 3aJaHHBIMU I10JIb30BaTEIEM KPUTEPUSI-
MU hopmupyert 3anpockl K CYBIJ]. Ha ocHoBe nHbop-
Maluu, MOJTyYeHHOI B pe3yJ/IbTaTe BBIOJTHEHUS 3aMpo-
COB, OJIOK TeHEepUPYET Bce HEOOXOAMMBIE TSI MOJIETH-
poBaHMs JaHHBIE. BIoK MomennpoBaHMs IO3BOJSET
MOJy4YaTh pacIlpefeeHUsT XapaKTepUCTUK pPYyIOBMeE-
IIAIOILET0 FOPU30HTA HA OCHOBE (haKTMYECKUX JaHHBIX
MO CKBaXWHaM (aHalu3 KepHa, JaHHble Teodusuye-
CKUX MCCJIENOBAHMI M 1p.), CTATUCTUYECKUX JAHHBIX
M0 MECTOPOXAEHMIO U SKCIEPTHBIX OLIEHOK I0J1b30Ba-
TeJIsl MTHTePIIOMSIMOHHBIMU, TeOCTATUCTUYECKIMU MITU
cToxacTuueckuMy Metonamu. Ha mepBom aTane cosna-
HUS TG POBOI MOJIENIU I'e0JIOTHYECKOM CPEIbl, B COOT-
BETCTBUE C Pa3MEPHOCTHIO 3a1a4y, FEHEPUPYETCS ABYX-
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WIA TpeXMepHast HepeTy/sipHas pacuyeTHas ceTka C 3a-
JAHHBIMK TTapaMeTpaMu. 3aTeM BbIOMPAIOTCS METOJbI
BOCCTAHOBJICHUST pacrpeneieHus] hU3MIeCKUX BeJM-
YMHBI B HU(POBOI MOIEIN U 3aJal0TCS 3HAYEHUSI T1a-
pameTpoB Mmopeseil. [Ipy ucronb30BaHUU TeoCTaTH-
CTUYECKUX METONOB IMPOBOAMTCS aHAIM3 MPOCTpaH-
CTBEHHOIi CTPYKTYpPBI KOPPEISLMHU JAHHBIX M CTPOSITCS
M30TPOITHBIE WM AHU30TPOTIHBIE MaTeMaTHYECKHE MO-
nenu BaprorpamMM. Ha crenyromeM atamne npoBOIUTCS
reHepupoBaHUe pacrpeeeH s BBIOpaHHBIM METOIOM
C COOTBETCTBYIOIIMMM 3HAYEHUSIMU TapameTpoB. [1o-
CJIe 3TOTO MPOBOAUTCS KPOCC-BaTUIALIUS MOTyYEHHbIX
pacripenie/ieHiii ¥ TP HEO0OXOIMMOCTH TIpoIienypa
noptopsieTcsl. ITonydyeHHbIe 1M POBBIE MOAEIM COXpa-
HSIIOTCSI B COOTETBCTYIONIEH 6a3e TaHHbIX.

Monynbs «[IpencraBieHuss U aHanM3a TeONOTHYE-
CKUX JAaHHBIX» ITO3BOJISIET BU3YATM3UPOBATh (haKTHYe-
CKHWe JaHHBIE, TEOTEXHOJOTMYECKUE Pa3pe3bl W IIM-
(bpoBble MOJENU PYIOHOCHOTO TOPU3OHTA, B BUIEC
KapT, CeYeHUI, pa3pe30B, TOBEPXHOCTEI, TPEXMEPHbIX
TeJ, rpahMKOB BIOJIb TIPOGIIS 1 T. 1. (puc. 6). Kpome
3TOTO MOMYNb TO3BONSIET MPOBOIUTL AHAIM3 MMEI0-
IIUXCS TaHHBIX (BBIIEISATD IBYXMEPHBIE WIH TPEXMep-
HBle 00JIaCTH TI0 3aTaHHBIM KPUTEPHSIM, PACCUUTHI-
BaTh MHTErpajbHbIe U CPeIHNE 3HAYEHHS XapaKTepH-
CTHUK T'e€0JIOTMYECKOl CPENBI JIS 3aJaHHbIX [0JIb30Ba-
TeJIeM JIBYX- WJIM TPEXMEPHBIX 00MacTeil U T. 11.).

Omucannas [THUC Obuta peami3oBaHa B cpejie Ipo-
rpammupoBadus Borland Builder 5.0, CYBIJI co3nana
Ha ocHoge Oracle 10g. Cuctema Takke MOXeT paboTaTh
¢ CYBI]I, peanu3zoBaHHoii Ha ocHoBe MS Access mim
MS SQL Server. ITporpammHoe odecriedeHIe TpeaHa3-
HaveHo /1 paboThl HA MEPCOHATLHOM KOMITBIOTEPE MO
yIpapIeHHeM omneparoHHoi cuctembl MS Windows
2000, XP. UcnonbzoBanue ITUC ocyiecTBiseTcs moa-
TanHo. IlepBoHavyanbHO B 0a3y JaHHBIX 3aHOCSTCS pe-
synprathl [ MC u ncenenoBaHust KepHa. 3ateM Mpou3Bo-
JIMTCS] MHTEPITPETALMS 3TUX JTAHHBIX U CO3MAK0TCS AJIeK-
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Puc. 6. Paboyee okHo Mogyns «[peactaBieHne v aHasm3 reosoryeckmx gaHHbIX»

TPOHHbIE TacropTa ckBaxuH. Ha criemyiomem stare
T€0JIOTOM Ha OCHOBE JAHHBIX MO CKBAXXUHAM CTPOSITCS
reotexHonornyeckuie paspesbl. C MOMOILIBIO Pa3pe3oB
TTPOU3BOJMTCS aHAIU3 CTPOEHUSI PYJOBMEIIAIOIIETO To-
PU30HTA U BBIIEISIOTCS TIOICYETHBIC U/ MITN TEXHOJIOTH-
yeckue Omoku. Ha ocHOBE MaHHBIX MO CKBAXMHAM U
paspesaM CTpoSTCS 1MbPOBbIE MOJIEIU TEONOTHIECKOM
cpenbl. 3aTeM BBITIOJHSIOTCS TIOACYETHI TEOTEXHOIOTH-
yecKux nokaszateneit. Ha 3akimountesbHOM 3Tare ¢ mo-
Moltibto Moayns «[TpeacraBieHus U aHaIM3a reooruye-
CKHMX JAHHBIX» T€OTEXHOJIOT MPOBOIHUT aHAIM3 BCEX
MMEIOLIMXCS JaHHBIX M Ha MX OCHOBE BBIOMpAET OMNTH-
MaJIbHYIO CXeMY pa3paboTKX MECTOPOXKICHUSI.
[Mpumenenne TTUC mo3Bosut Ha MpeanpusITUsIX
T1CB ypaHa MCKITIOYMTb MOTEPIO MK CKAXKEHUE UCXOMI-
HBIX TaHHBIX, CYIIECTBEHHO CHU3WUTDH BPEMEHHBIE U TPY-

JIOBBIE 3aTPaThl Ha MOATOTOBKY, 00pabOTKY, UHTEPIpeTa-
LIMIO Y aHAJIM3 Pa3HOPOMHBIX JAHHBIX, CO3IATh ABYX- U
TpeXMepHbIe LIM(BPOBbIE MOJEIN MPOAYKTUBHOTO TOPHU-
30HTa Pa3NTMYHBIMU METOIaMU, 0OECTeunTh OnepaTriB-
HBIi TOCTYII K MH(OPMALIMY, HEOOXOAMMOM IS IIPUHSI-
TSI 3 (EKTUBHBIX YIpaBIeHYECKUX pelieHuil. Kpome
storo I'TUC Moxer Ha ocHOBe UMeronIeiics nHpopMa-
MM aBTOMAaTHYECKH TeHEPUPOBAaTh UCXOAHbIE JaHHbIC
JUIS TIPOBEIEHHMSI TEOTEXHOJIOTMYECKUX PAcyeToB C M0-
MOIILBIO CIIELATM3M POBAHHOTO TIPOrPaMMHOTO obecrie-
yenus [5]. Co3maHHas cucTeMa IpY HE3HAYMTETbHOI
MOIMGUKALIMKM MOXKET ObITh MCTIOIb30BaHA Ha TTPEATIPH -
ATUAX, NOOBIBAIOLIMX IPYTrHe IMOJIE3HBIE UCKOMAeMble
(3051010, peHuit, ckanauii u ap.) Metogom I1CB.

Paboma evinoanena npu @uunancosoii noodepicke OAO
«TB3Jl» u epanma PODU No 06-07-9690-p_ogpu.

89



13Bectms Tomckoro nonuTexHmn4eckoro yHneepcuteta. 2009. T. 314. N2 5

CMNCOK JINTEPATYPbI

1. Mining technology // Datamine [nextpoH. pecypc] — Pexum no-
cryna: www.datamine.co.uk — 29.10.2008.

2. The Mining software // Gemcom [DnekTpoH. pecype] — Pexum fo-
cryma: www. gemcomsofware.com — 29.10.2008.

3. Geology solution // Century Systems [3nekTpoH. pecypc| — Pexum
nocryma: http://www.centurysystems.net/geology.php — 29.10.2008.

4. Earth science and gis software// Rockware [9nektpoH. pecypc] —
Pexum nocryma: www.rockware.com — 29.10.2008.

YK 658.512:622.232

5. XKuranos A.H., Uctomun A.JI., Hockos M.J. u mp. IIporpam-
MHBII KOMIITEKC JIs MOETMPOBAHMS TIpoliecca TIOA3eMHOTO BbI-
1ienaynBaHus ypata // B xn.: [lon3eMHoe u KyyHoe BblllenauuBa-
HHeE ypaHa, 30J10Ta U apyrux metamios. B2 1. T. 1. — M.: «Pyna n
Metame, 2005. — C. 297-306.

Ilocmynuna 04.02.2009 e.

METOANKA MOBbILWEHNA 3P DEKTUBHOCTU OTPABOTKI MECTOPOXXAEHNS YPAHA
C NMOMOLLbIO NPOrPAMMHOIO KOMMNEKCA «CEBMYP»

A.H. XuraHos, A.Ll. ctomun, A.T. Kecnep, M.[L. Hockos, C.H. Hockosa, T.C. Teposckas

CeBepckas rocynapcTBeHHas TexHonoryeckas akagemus, r. Cepepck
E-mail: nmd@ssti.ru

ﬂpeacraﬂne/-/a MeToAnKa NPUMeHeHNS reoTexHo/10rn4eckoro MH(,U0,0M&L{MOHHO-MO,ﬂenMpleLLlerO Kowmriiekca «CeBMyp»,ﬂﬂﬂ onTMmn3a-
ummn OTpa60TKM 6110koB MeCTOPOXAEHNA YpaHa METOLOM CEPHOKNCIIOTHOIO CKBaXMHHOMO Mo43eMHOro BbliLlje/ia4MBaHuA.

Knio4eBble cnoBa:

YrpaBneHue TeXHONOorM4eCckUMu MpoLeccamm, MaTemMaTn4eckoe MOAENPOBaHNE, MHPOPMALMOHHBIE CUCTEMbI, FEOTEXHOIIOMS, Pas-
pa6orl<a ME’CTO,DO)KQGHMV? YypaHa, CKBa>XMHHOe noA3emMHoe BbilljeniavBaHue.

CkBaxuHHOe nonzeMHoe BoilienayrBaHue (CIIB)
— BTO METOJ, MO3BOJSIOIIMI JOOBIBaTh MOJE3HbIE
HCKOTaeMble MyTEM MX U30MpaTeIbHOTO PACTBOPEHMUS
Ha MecTe 3aJieraHus U MOCIeayIoIero U3BAeYeHUs Ha
MOBEPXHOCTb B BUJIE XUMUUYECKUX COENMHEHUH, 0Opa-
30BaHHBIX B 30He peakiuuu. [Ipu pazpaborke mecTo-
poxaeHuit ypana metogom CIIB B axkcrutyaTaimio Bo-
BJIEKAIOTCS K30TeHHbBIE MECTOPOXICHMS, PyIHOE TEJIO
KOTOPBIX HaXOMUTCS B XOPOIIO MPOHULIAEMOM IIOJI-
36MHOM BOJIOHOCHOM TOPMU30HTE (MPOAYKTMBHOM TO-
pusonTte) [1—3]. U3BneueHue ypaHa u3 pygHOro Teia
MPOMCXOMUT Yepe3 CUCTEMY TEXHOJOTMUECKHUX CKBa-
KWH, OOBEAMHEHHBIX B TEXHOJOTMYECKUE SYEUKU U
0s10ku. Yepes HarHeTaTebHbIE CKBAXXUHBI B ITPOIYK-
TUBHBII TOPU3OHT TOJAETCS BbIIEIaUMBAIOIINN (pa-
Oouuil) pacTBOp, COIEPXKAIINIA PeareHThI, CIIOCOOHBIE
pacTBOPSIThL comepxxaiiMe ypaH MuHepaibsl. C momo-
LIbI0 CUCTEMbl OTKAYHBIX CKBaXXMH Ha MOBEPXHOCTb
BbIZIAETCSl MMPOAYKTUBHBINA pacTBOP, KOTOPKI 00pasy-
eTCsl B TION3eMHOM BOJOHOCHOM TOPU30HTE B PE3YJib-
Tate (DUBMKO-XMMUUYECKOTO B3aMMOAEHCTBUS BBbILIE-
JIaYMBaIOUIMX PEAreHTOB C ypaHOBBIMU MUHEpAJIAMU U
BMellaloIMMuy moponamu. Jlasiee, B mpoliecce nepepa-
00TKM, M3 MPOAYKTMBHOIO PAacTBOpa MPOU3BOAWTCS
U3BJIEYEHUE YPaHA, a OCTABLIMECS MATOYHBIE PACTBO-
PbI IOYKPETLISIIOTCS BhILIENIAUMBAIOIIMMY PeareHTaMu
1 CHOBA TTOJAI0TCS B HAaTHETATeIbHbIe CKBaXXUHbI B Ka-
yecTBe pabouero pactBopa. CilOXHOCTb YIpaBIeHUs
CIIB o0ycnoBneHa HeqOCTaTKOM MH(pOPMAIIU O CO-
CTOSIHUM MPOAYKTUBHOTO TOPU30HTA U TIPOUCXOASIINX
TaM Mpolleccax, WX BBICOKOW MHEPLUOHHOCTBIO U
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OTpaHWYEHHBIMM BO3MOXHOCTSIMM BO3JEMCTBUS Ha
IBIDXKCHME PacTBOpOB. B cBs3M ¢ 9TMM, Bo3pacTaeT
POJIb COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHI B
MOBBINIEHNY 3((HEKTUBHOCTY YIIPaBIeHHUS IPOLEC-
com CIIB.

Hacrosiimas pabota nmocasiieHa METOIUKe MpUMe-
HEHMsI pa3pabOTaHHOTO aBTOPaMH T€OTEXHOJNOrMYe-
CKOT0 MH(MOPMAILIMOHHO-MOJIEUPYIOIIETO KOMILIEKCa
(I'TUMK) «CeBmyp» mIs ONTUMM3ALUAK OTPaOOTKH
0JIOKOB MECTOPOXIEHHMS ypaHa METOOOM CEPHOKH-
cnotHoro CIIB. ITUMK «CeBmyp» co3maH B cpene
nporpammupoBanus Borland C++ Builder, 1 mpencra-
BJIsSIET cO000ii MHOTONOTOYHOE, MHOTOOKOHHOE IpO-
0J1eMHO-OpUEHTUPOBAHHOE MPOrpaMMHOe obecreye-
Hue, paboTaroliiee Ha epcoHaTIbHOM KOMITbIOTEPE MO
yIIpaBlIeHUueM onepaioHHoi cucteMbl Windows 2000
— XP [4, 5]. MHOronOTOYHOCTh TPUIOKEHHUS TI03BO-
JISIET BBITOJIHATD PAcyeThl MapajiebHO C YIPaBIeHNU-
eM W BusyaiM3alueil pesyibratoB. McmonbzoBaHue
CpelCTB CTaHIapTHOTO MHTepdeiica omepaluoHHON
cucteMbl Windows mipu paspaborke [ TUMK mpeno-
CTaBIISIET TIOJNB30BATEN0 BO3MOXHOCTH PabOTHI CO
CTaHJAPTHBIMU MHTeP(hEHCHBIMU 00bEKTAMU — OKHa-
MU, cnuckaMmu, Tabmunamu. Mutepdeitc I'TUMK
BKJIIOYAeT B ce0S1 pa3MuHbIC SJIEMEHTHI YIIpaBICHUS,
obervaroiue padoTy ¢ MPOrpaMMoi — KHOIIKH, Tiepe-
KJTtouaTenu, (hIaxKu, MeHI0, BCTUTbIBAIOIINE TIOACKA3-
KM Ha PYCCKOM $I3bIKe 1 Ap. (puc. 1).

Komriekc cocTouT U3 reojioruyeckoii reonHdop-
MalMOHHOM, TEXHOJOTUYECKON ¥ MOIEIUPYIOLIEN CU-
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