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The results to experimental approbation of the methods of estimation of reservoir pressure of fluids within the framework
of technology of the remote sensing (RS) data processing and interpretation for the “direct” prospecting and exploration
the hydrocarbon (HC) deposits are given. Technology allows to find and map operatively the anomalous zones of “oil
deposit” and (or) “gas deposit” type, which are conditioned by the HC deposits of different sizes and under different
(including zero) values of reservoir pressure of fluids. Zones with raised reservoir pressure within mapped anomalies fix the
areas, within which the probability of receiving of payable inflow of HC are substantially above. The practical application
of method allows to narrow essentially the areas of conducting the detailed exploration investigation of priority character
and the exploratory boreholes location. Technology of the RS data processing and interpretation is actively used in
complex with land-based geoelectric methods of forming short-pulsed electromagnetic field (FSPEF) and vertical electric-
resonance sounding (VERS) that allows to raise essentially theirs efficiency and informational value. Essential effect can be
received from this technology integration with other geophysical methods and, in the first place, with high-resolution 3D-
seismic prospecting method.

Keywords: oil, gas, deposit, satellite data, technology, direct prospecting, processing, interpretation, reservoir pressure,

geoelectric methods.

BBenenne. HeBbicoKast TOATBEPXXKIaeMOCTb BBOJI-
MBIX B OypeHHe OOBEKTOB, a TakKe HU3Kas 3¢deK-
TUBHOCTb TIPOMYKTUBHBIX CKBaXXWH IIpU pa3dypuBa-
HUM TIePCHEKTUBHBIX JIOBYLIEK yrieBoaoponoB (YB)
CBSI3BIBA€TCS MHOTMMMU McclienoBatensimu [1, 2, 4,
24—26, 29, 30] ¢ WIUPOKUM pacCIpOCTpaHEHUEM Ma-
JIoOpa3MEePHBIX 3ajieXXeld, CIOXHBIM CTPYKTYPHO-TEK-
TOHUYECKUM CTPOCHUEM HUCCIICAYeMbIX OOBEKTOB, HE-
TPATUIIMOHHBIMU KOJUJIEKTOPaMU B KPUCTAJUTMYECKUX
nopoaax. OT0 OOCTOSITEJIbCTBO CTaBUT Ha IMOBECTKY
IHSI BOIIPOC O IIEJI€COOO0Pa3HOCTU IOIOJHUTEILHOMN
OILIEHKM BBbIJaBaeMbIX Ha OypeHHe peKOMeHIAIIMA.
CrnenpaancTsl Takke aKIEHTUPYIOT BHUMaHUe Ha He-
00XOIMMOCTH Pa3pabOTKM HOBBIX T€O(U3NIECKUX TeX-
HOJIOTHH, OOECTIeYMBAIOIIX TOBBILIEHUE IeTaTbHOC-
T ¥ JOCTOBEPHOCTH OOHapy:KeHUSI MaJIOpa3MEePHBIX 1
CJTaOOKOHTPACTHBIX 3aJiexkeil YB Ha pa3nnuHbIx (B TOM
yucie TIyOMHHBIX) CTPYKTYPHBIX 3Taxax [4].

IIporpecc B pa3paboTKe MHHOBALIMOHHBIX TEXHO-
JIOTUI CBSI3BIBACTCSI TaKxKe C IPUBJICUCHHEM COBpE-
MEHHBIX KOHIIeTIIMI HedTerazoo0pa3oBaHus U yCTa-
HOBJICHUSI HA X OCHOBE TeO0(PU3NYECKUX KPUTCPHUEB
PErMOHAJIbHOTO U JIOKAJbHOI'O IIPOTHO30B HedTe-
ra3onepcrieKTuBHOCTHY [4]. B myOGauKamusax oTMevaeT-
Cs TPOMYKTUBHOCTH (IEPCIIEKTUBHOCTH) KOHIIETIINU
MOJMTeHHOoro HadTuaoreHe3a [3], reoCOMUTOHHOI
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Teopun [1, 2], TUnore3sl W3HAYAIBLHO TUIPUIHON
3emau [7], mpeacTaBieHUs] O CTPYKTypax MaHTUITHO-
ro 3ajoxeHuss (CM3) B 3eMHOI Kope MojJ BCeMU
pYOIHBIMU paiioHamu [24, 25] u ap. B pesynbrare
aHajlu3a Pa3IMYHbIX KOHLEeNUMii HedTerazoodpaso-

BaHUWSI W TUIIOTEe3 CTpoeHMsT 3eMiau (B TOM YMCIE

MePEeYMCICHHBIX BBIIIE) BBIACICHBI cleaylolnmne hak-

TOpPBI, OJArOMpUsATCTBYIOLIME (POPMUPOBAHUIO CKOTI-

JneHuit YB B ocagouyHoM uexie:

- DJHIOTCHHBIC IPOLIECCH B TIYOOKUX CJIOSIX MaH-
TUU, TEHETUYECKU CBSI3aHHBIE C OCHOBHBIMU U
VJIBTPAOCHOBHBIMM MarmMaMy ITTOBBIIICHHON 1iIe-
JIOYHOCTH;

- baonroaAMHaMUYeCKUe TIPOIIECChI, TPUBOSIINE K
JNEe3UHTErpallMd CTPYKTYPHBIX OCOOEHHOCTE 3eM-
HOI KOpbI, 00pa30BaHUIO PAa3HOYPOBHEBBIX 30H
pa3yIIOTHEHUS;

- CHCTEMBI pa3JIOMOB B BUIE€ JUHEHHBIX W paguajb-
HO-KOHIIEHTPUYECKMX TUCIOKAIINNA 36MHON KOPHI,
YYaACTKU UX IEPECCUYCHUIA;

- cybBepTuKanbHbie 30HBI AecTtpykuuu (C3I) rop-
HBIX TOPOJ;

- BepTUKaJbHasl TEKTOHOMETpPOJoThuYecKasi pac-
CJIOEHHOCTb JIUTOC(EpHl M BEpXHEl MaHTHU, CO-
MpoBOXAAIOIIAsACd YepeAOBaHUEM 30H YIUIOTHE-
HUS U pasyrioTHeHus [4].
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C oJHOM CTOPOHBI, IpUBeJeHHbBIE (PAKTOPHI yKa-
3BIBAIOT HA TO, YTO OJHWUM M3 OCHOBHBIX MHCTPYMEH-
TOB IPOBEPKU PACCMOTPEHHBIX KOHIEIIINNA U TUIIOTE3
HedTerazoobpa3oBaHUs MOTYT OBIThb INIyOMHHBIE T€O-
(m3nyeckre ucciIenoBaHUs ¢ UCIIOIb30BaHUEM Celic-
MOpa3BedKN, TpaBUpa3BEeIKH, 3SJICKTPOMATrHUTHBIX
METOMIOB, a TaKXKe MMCTAHIIMOHHOTO 30HIMPOBAHMUS
3emau (J133). C npyroil cTOpoHbI, pe3yJibTaThl Ieo-
GU3NUEeCKNX HCCIEAOBAHUI MOTYT CIYXUTh (haKTH-
YeCKMM MaTepHuajoM IS BHIPAOOTKM HOBBIX KpPHUTE-
pueB HedTera3oHOCHOCTHU KaK OOIITUPHEBIX
C/1a0OM3YYCHHBIX TEPPUTOPUIA, TaK M JIOKaJIbHBIX
IUIOLIaneil U yJyacTKoB. Huke mpuBOIATCS UM aHAIM-
3UPYIOTCS 3KCIIEPUMEHTAIBHEIC PEe3YyIbTaThl TPUMeE-
HEHMSI OpUTHHAJIBHBIX T€03JeKTPUISCKUX METOHOB, a
TakKe TEXHOJIOTHII 00paboOTKM M JelndprupoBaHUS
JaHHbIX J[33 171 TOKaJIbHOTO U PeTMOHAIBLHOTO MPO-
THO30B IIEPCNEKTUB He(hTera30HOCHOCTH.

HexkoTopsie 0CO0EHHOCTH CTPYKTYpPhI MECTOPOXKIE-
HMii M 3ajiexkeil yriieBoJIoponoB. Pe3ysbraThl JeTaib-
HOTO M3YYECHUSI T'€OJIOTMUECKOTO CTPOSHMS, pa3BedKU
M pa3pabOTKM MECTOPOXICHUII He(pTU M rasa B pas-
JIMIHBIX He(pTEra30HOCHBIX pPETHOHAX ITO3BOJIMIN
chopMUpOBaTh MOCTAaTOYHO aaeKBaTHBIE HayYHbBIC
B3IJISIABI HA CTPYKTYPHBIE OCOOCHHOCTU MECTOPOXKIC-
HUIA, X (GOPMUPOBAHME W TEOJIOrO-TEKTOHMYECKYIO
00YCJIOBIECHHOCTb. B OCHOBHOM, COBpeMEHHOE IIpei-
CTaBJICHHE O CJIOXXHOM CTPOCHUHU KaK MECTOPOXKICHUI
YB B menoM, Tak M OTHCIBHBIX WX 3aJeXeil AT
MpUBEICHHBIC HIDKE BBIACPXKKH M3 MHOTOUYMCICHHBIX
MyONIMKAaIWi, TTOCBAIIEHHBIX JAaHHON IpoobieMe.

Tak, B mMCcCepTaLMOHHONI pabore [26] “B pe3yJib-
TaTe aHajar3a OCHOBHBIX ITPOOJIEM pa3BedKU U pa3pa-
00TKM He(TIHBIX 3a7eXeil MToKa3aHOo, UYTO MECTOPOK-
neHus upoTtHoro IIpuoGes MMeroT ropaszno Gosee
CIIOXXHYIO CTPYKTYpy, 4YeM IIpeIIoJarajloch paHee,
00YCJIOBJICHHYIO TU3bIOHKTUBHO-0JIOKOBBIM CTPOCHM-
€M TIPUPOIHBIX pe3epByapoB. ABTOPOM MOKa3aHO, YTO
3HaYMTeNbHAsl YacTh cKomieHuit YB cocpemoroueHa
HE B CBOJE, a Ha CKJIOHAX U INEePUKINHAIbHBIX OKOH-
YaHUSIX TTOTHATAN B TEKTOHUUECKM 3KPaHUPOBAHHBIX
JIOBYLIKaX. B CBSI3M ¢ TeM 4YTO 3HAYMTEbHAS JOJIS
3anacoB YB akkymynupyercss B TEKTOHUYECKM SKpa-
HUPOBAHHBIX JIOBYIIIKaX, aBTOP 0OOCHOBHIBAET HEOO-
XOIMMOCTb pabOT HE TOJBKO Ha CBOJAX AaHTUKIIM-
HaAbHBIX TIOAHATUI. OOBOIHEHHOCTb CBOILOBBIX
CKBaXXWH HE O3HAYaeT OeCITepCIIeKTUBHOCTh yJyacTKa,
a CBUIETEJIbCTBYET O 0OoJiee CIIOKHOM pa3MeIleHUU
3ajexein”.

B nyGnukauuu [29] oTMeuaeTcs, 4yTo “Ajs 3aje-
XKeil HeddTU M rasa ocago4yHOro 4dexja M (PyHIaMeHTa
HI'b (HedrerazoHocHbIX OacceitHoB. — I[lpum. aBT.)
YCTaHOBJIEHBI CITeln(puIecKre OCOOEHHOCTH CTpOe-
HUsI, OOYCJIOBJIECHHBIC HX T€HETUYECKOIl CBSI3bIO C
MPOHUIIAEMBIMU 30HAMU 3€MHOM KOPBI U TJIyOMHHBI-
MU MCTOYHMKAMM BHepruu M BeluecTBa. Haumboiee
XapaKTepHbIE OCOOCHHOCTH CTPOCHUS  3aJIeXkKei:
1) pe3kast U3BMEHYMBOCTh KOJUIEKTOPCKUX CBOMCTB IO~
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POJI MO TUTOLIAAN U pa3pesy; 2) JOKaJIbHO-IISITHUCTOE
(oCcTpOBHOE) pacIpoCTpaHeHWE KOJUIEKTOPOB Ha (hoHE
HU3KOIIPOHMIIAEMBIX (HEIPOHUIIAEMBIX) HOPMAaJIbHO-
OCaJI0YHBIX, METAMOP(MUICCKIX U MarMaTU4IeCKuX I10-
pon; 3) cronboodpa3zHoe (KOHYCOOOpa3HOE) CTpOeHUE
MPOHUIIAEMBIX 30H M IIJIACTOBO-XUJIbHOE CTPOCHUE
CBSI3aHHBIX C HUMHU KOJUICKTUPYIOIIMX WHTEPBAJIOB B
paspese, 0JaronpusITHBIX A1 Opo(KaBepHO)oOpa3o-
BaHus; 4) ruapoTepMaabHO-MeTacoMaTUUecKasl Mmpu-
poma SMUICHETUYHBIX KOJUIEKTOPOB. XapaKTepHOM
0COOEHHOCThIO 3ajiexeit YB sBinsercs coBnageHue B
IUTaHEe apeayioB Pa3BUTHS TTIYOMHHBIX (PU3UKO-XUMM-
YeCKMX aHOMAaJIUi (TUAPOAMHAMUYECKUX U TUIPOXH-
MHUYECKHX), PE3ePBYapOB METaCOMAaTHUECKOTO BBIIIIE-
JIaYMBaHUS U 3aJiexxeil HeTU U ra3za ¢ JOKAIbHBIMU
30HAMM PACTSIKEHUSI 36MHOI KOpPBbI, KOHTPOJIUPYIO-
IIUMHA OYaru THIPOTEPMATEHOM AeATeIbHOCTH U TIIy-
OMHHOI'0 MaccomepeHoca.

B crpoenun 3anexeit YB (He3aBHCHMMO OT THIIa
KOHTPOJUPYIOIIEH JIOBYIIIKA) BBIICISIOTCS KOpHEBas
(ruTaroiias) 30Ha, pacXOmsIIuecs CTBOJIBI “mepeBa”
3aJieXX M, HAKOHell, pa3BeTBIIEHHas “KpoHa” 3aje-
XM, TIpefcTaBisionas coboit opeos paccessHust (00-
Jlako pasrpy3ku) YB mon dmonnoynopamu”.

“bnaromapsi BHEAPEHUIO TEXHOJOTUU CEMCMOpas-
Beaku 3D B mpemenax ocamouHBIX He(pTEra30HOCHBIX
bacceitHoB (HI'B) mupa BBISIBJICHBI M TOJXYyYWIA JC-
TaJTbHYIO XapaKTEPUCTUKY CTPYKTYPHI TOPU3OHTAILHO-
ro capura (CI'C) [30]. Co CI'C reHeTH4YecKU CBSI3aHbI
CTPYKTYPBI PaCTSKCHUSI 36MHOM KOPBI, KOTOPBIC SIBJISI-
I0TCSI OYaraMM pasrpy3Ky INIYOMHHBIX (OIIOMIOB B UeX-
Je u pyHaameHte Ob (ocamouyHbix 6acceiitHoB. — ITpuM.
aBT.). CTpykTyphl pactspkeHus Ha Tenax CI'C KoHTpo-
JIMPYIOT OYaroByIO IPOHUIIAEMOCTb 3¢MHOI KOPBI, BbI-
paXXeHHYIO B KOHIICHTPUPOBAHHON hopMe TpaHCIIopTa
rryouHHbIX (GmiongoB. Co CI'C cBg3aHbl “TpyObl” ne-
razauuu I1.H. KponorkuHa B popMe JT0KaIM30BaHHOMN
pasrpy3Ky B BEpXHEW YaCTU 3¢MHOM KOPBI TITYOMHHBIX
(BHYTPUKOPOBBIX Y MAHTUIHBIX) (DIFOMIOTCHHBIX MH-
HepaJbHBIX aCCOLMAIMIT ¥ OCHOBHBIC BUIBI MECTOPOXK-
NeHU (QIIOMIOTEHHON TPUPOIbI, BKJIOYAs PYIHYIO
MuHepamm3anuio. OHU KOHTPOJMPYIOT CTPYKTYpPHBIC
Gopmbl aKKyMyJISILMK  (KOHLICHTpAIK) (QIIONIOTeH-
HBIX 3aJIeKell M PYIHBIX MOJIeit B yexyie U (pyHIaMEHTe
ODb, cBsg3aHHBIE C KXWUJIBHOM, TPyOUaToii 1 KOHUYECKOM
MopdoJIOTHE KOHTPOJIUPYIOLIMX MX (DIIIOMAOIPOBOI-
HukoB Ha Tenax CI'C” [30].

ABTOpPBI T€OCOJIUTOHHOIO MeXaHu3Ma HedTeraso-
obpasoBaHusg oTtMmeyvaroT [1, 2, 4], “4To TpagUIIMOH-
HBbIE METOIBI MTOMCKA M pa3BeIKU, OPUCHTHPOBAHHEIC
Ha OYeHb KPYIIHBIC IO IIPOCTPAHCTBEHHBIM IIapa-
MeTpaM 3ajieXu, COBEpIIeHHO He 3(P(PEeKTUBHBI IJIs
pasBeqKHd Majopa3MepHBIX 3ajiexeil. Tojabko Tpem-
BapuTeJIbHAsI BBICOKOpa3pellaplnas o0beMHasl ceiic-
MopasBenka (3D-ceiicMopa3Benka) B COCTOSIHUM Ta-
PaHTUPOBATh YCIICITHOE ITOMamaHKWe pa3BEeIOYHBIX W
SKCIUTyaTallMOHHBIX CKBaXXMH B MaJlopa3MepHBIE 3a-
nexu YB, xoHtpomupyemble otaenbHoit C3]17.
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PaHee yxe NpuBOAMINCH YTBEPXKICHUS UCCICIO-
Bateneit [1, 2, 4, 29, 30], yro Haubojee HaaEXKHBIM
reou3nIECKUM METOAOM, 00ECIICUYMBAIOIINM ACTaTb-
Hoe kaptupoBaHue CI'C u C3], saBisgeTcs BHICOKO-
paspewatoiast 3D-ceilicMopasBeaka. st BeiaeaeHUs
MaJIOpa3MEPHBIX M CJIIA0OKOHTPACTHBIX OOBEKTOB B
HacTosIIIIee BpeMsl aKTMBHO MCIIOJIb3YIOTCS TEXHOJIO-
MU “mpsMOro” MporHosa 3ajexeil YB Ha ocHoBe
aTpuMOYTMBHOTIO aHa/JM3a BOJIHOBOTO MOJsI, Oa3upylo-
IIEerocs KaK Ha M3BECTHBIX KMHEMATUYECKMX U JUHA-
MMYECKNX, TAK M Ha HOBBIX WH(POPMATHUBHBIX aTpU-
OyTax HM3KOYacCTOTHOTO pe30HaHcCa celcMUuYecKou
smuccuu [4]. B TexHONMOTMM MHTETPUPOBAHHOTO aHa-
J3a Teo(u3nIecKux Iojieil OMHOBPEMEHHO C aTpu-
OyTaMM BOJIHOBOTO IIOJISI MCHOJB3YIOTCS aTpUOyThI
JTAaHHBIX HECEMCMUYECKUX METOHOB: 3(hGHeKT BHITOIA-
KWBAaHUS TPaBUTAIIMOHHBIX aHOMAaJIWM Hal 3aJIeKbI0
110 METOAMKE T'PaBUTALIMOHHOIO 00HApYKEeHUS He(DTU
u raza (I'OHT) [23]; adbdekT pa3ymioTHeHUs B pas-
pe3ax 3G(GEKTUBHOM TIJIOTHOCTH, ITOCTPOCHHBIX II0
pe3yJabTaTaM IIepecueTa TpaBUTALIMOHHOTO TIOJS B
HIUDXHEE IIOJYIIPOCTPAHCTBO II0 METONLY IIOJTHOTO
HOPMUPOBaHHOTO rpaaueHTa B.M. bepeskuHa wiu
MoaudurpoBaHHOMY MeTony b.A. AHapeeBa; 1mojo-
JKUTEJIbHBIC WJIM OTPUIIATEIbHBIC aHOMAJIMU 3JICKTPO-
MMPOBOAHOCTY M BBI3BAaHHOM Tojsipu3anmu. MHTerpn-
POBaHHBIM aHAINW3 MAaHHBIX Pa3HBIX TeO(MUINISCKUX
METONOB Ha (pOHE CEMCMMYECKOTO pa3pe3a obecreqymn-
BaeT HAWIyYIIWe YCIOBUS I JIOKAJIM3alud M3Me-
HeHMsI (U3NYECKUX CBOMCTB M T€OMETPUU CPEIbl C
LeJIbI0 OOHApYKEeHUSI Majlopa3MepPHBIX U CIa0OKOHT-
pacTHbIX 3aynexeil YB [4].

OpnHoil M3 XapaKTepUCTUK KPYMHBIX U IPOIYK-
TUBHBIX 3aJIexXeil HepTU M ra3a SIBJISIeTCS aHOMAaJIbHO
BbICOKO€ ruiactoBoe napieHue (ABIII), koTopoe Mo-
XKeT BIUSATh Ha Teodu3MuecKue II0JsI, OCOOEHHO
BJIEKTPOMATrHUTHBIE. DTO MOXET OBITh CBSI3aHO C Me-
XaHO3JIEKTPUIECKIMU TTPpeoOpa3oBaHUSIMA SHEPTUN B
okpecTHoCTaX 30H ABIIJI, a Takke C 3JIEKTPOKUHE-
TUYECKUMU SBJICHUSIMU, KOTOPBIE 3aBUCAT OT MHTCH-
CHBHOCTH ABIKEHMST (DIIIOMA0B. MeToabl M TEXHOJIO-
TUU  OIpEeNesIeHUsI, OLCHKHA U IIPOTHO3MPOBAHUS
JIaBJICHUI TUIACTOBBIX (hIIOMAOB 0a3MPYIOTCS Ha Tpex
OCHOBHBIX METOMIOJIOTHSIX MCCIIEIOBAHUS TeOJIOTHYe-
CKOI1 cpeabl — mpolecce OypeHUs! CKBaXXWH, reodu-
3MYECKUX MCCICIOBAHUSAX CKBaXUH, MHTEPIIPETALIUN
IaHHbIX BoJiHOBoro mojii MOI'T. MccinenoBaHusti B
paMKax IIOCJIEIHEro HaIlpaBJICHUs Hayajd aKTHUBHO
pa3BMBAThCs MapajuieIbHO C COBEPIICHCTBOBAHUEM
KOMITBIOTEPHBIX CPEICTB 00pabOTKU celcCMUUYECKOM
nHpopmanum [27, 28].

OpUTHHAJIBHBIN METOJ OLIEHKHM MOaBJIeHUS Ta3a
pa3paboTaH B paMKax KOMILIeKca TIyOMHHOTO 30H-
mupoBaHust  3eman  “IlouMck”, KOTOpPHIM  OCY-
IIECTBIISIETCSA AMCTAaHLUIMOHHAS UACHTU(hUKAIIMS He(hTU
U KOJIJIEKTOPOB Ha miybuHax n0 5 kM. IlpuHiun pa-
0OTBHI TAaHHOTO KOMILJIEKca 0a3upyeTcsi Ha MCIIOJIb30-
BaHMM PE30HAHCHBIX SIBJICHUI BelleCcTBa IIPU BO3-
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NEUCTBUM PANVMOYACTOTHBIX M3JIYYEHUHU HA aTOMBbI
3JIEMEHTOB, BXOMSIIMX B COCTaB KOHKPETHOTO BHUAA
He(dTU WIN MTOPOA-KOJUIEKTOPOB (CIIEKTPOCKOIIUS Me-
TOAOM SIIEPHO-MAarHUTHOIO pe3oHaHca) [5, 6].

B mocnemHee BpeMsi B paMKax MCITOJb3yEeMBIX
MOOWJIBHBIX TeO0(U3NYECKHUX TEXHOJOTUI aBTOPHI
MPOBEJIM 3HAYUTEJIPHOE KOJUYECTBO IKCIIEPHUMEHTOB
10 U3YYSHUIO BO3MOXHOCTHU OIIEHKM TLIACTOBBIX JIaB-
JneHuii GmonnoB. Pe3yabTathl HEKOTOPBIX 3KCIEpPU-
MEHTAJbHBIX padOT IMPUBOASATCS U aHAIU3UPYIOTCS B
HACTOSIIIIEN CTaThe.

Anpo6anus MOOWJIbHBIX reo(M3HYECKHX TEXHOJO-
rmii. Yxe npaktudyecku 10 JeT aBTOpbl aKTUBHO pabo-
TAalIOT Hal TPOIBWKEHUWEM B IPAKTHKY ITPOBEICHUS
reoU3nYECcKNX UCCIIeTOBAaHUN HEKJIaCCUYeCKOM WH-
HOBaIlMOHHON TEXHOJIOTUM OIePAaTUBHBIX IeO(pU3U-
YeCKUX MCCAeI0BaHUM (B TOM Yucie “TIpIMbIX~ TOUC-
KOB M DPa3BeIKHM CKOIUICHWM He(hTH M Tasza, a TaKxKe
PYIHBIX MOJIE3HBIX MCKOMAEMBIX, BOJOHOCHBIX T'OpH-
30HTOB M KOJUIEKTOPOB). OCHOBHBIE KOMIIOHEHTHI
9TO TEXHOJIOTUM — HETPAAUIIMOHHBIC T€ORJICKTPU-
YeCKME METOABbl CTAHOBJICHMUS KOPOTKOMMITYJIbCHOIO
anekTpoMarautHoro nonst (CKUIT) u BepTUKaIbHO-
ro 3JIEKTPOpe30HaHCHOTro 3oHaupoBaHus (BOP3)
(akcmpecc-texHosoruss CKUII-BBP3) [8—12, 15,
16, 21, 31, 39]. IIpakTuyeckoe MpMMeHEHHNE KAK TEX-
HOJIOTUH B 1I€JIOM, TaK U OTACIbHBIX €€ METOIOB aeT
BO3MOXHOCTb OIEPAaTUBHO U C IPUEMIEMBIMHU (DU-
HAHCOBBIMHU 3aTpaTaMM IIOJIy4aTh HOBYIO (WU Ke
JIOTMOJIHUTEIbHYI0) HMH(POPMAILIMIO O IEePCIEeKTHBAX
HedTEera3o0HOCHOCTH, PYAOHOCHOCTU U BOJOHOCHOC-
TH M3y4aeMbIX OOBEKTOB, TUIOILIAJE, TEPPUTOPHUI U
MECTOPOXIeHU. BO3MOXHOCTD IMpOBeAeHNS TIOIIAMI -
Hoit cheMku MetogoM CKWUII B mBukeHum (c aBTO-
MOOWJIA M (WIM) JIeTaTeJIbHOTO ammapara) MO3BOJISIET
OIIepaTUBHO OOCJICIOBATh IMOMCKOBBIC IUIOIIAAN KPYII-
HBIX pa3MepoB B CXaTble CPoKU. OMmyOJMKOBaHBI MHO-
TOYMCIICHHEBIC TIPUMEPHI ITPAKTUICCKOTO TTPUMEHCHUS
texHojoruu CKUIT—BOP3 nipu npoBeneHun HedTe-
ra3oMOMCKOBBIX pabOT B pas3IWYHBIX HedTera3oHOC-
HbIX peruoHax [8, 10, 12—16, 19, 20, 31, 38, 39].

Crenyer OTMETUTh, UTO Ha MPOTSLKEHMH BCETO Tie-
puoga npuMeHeHuss MetonoB CKMIT u BOP3 aBropsl
CTPEMUJIUCh MOBBICUTH 3G (MEKTUBHOCTh (M B MEPBYIO
oyepeab ONEePaTUBHOCTh) PEIICHUS] KOHKPETHBIX IpaK-
TUYECKHUX 3amad IMyTeM KaK COBEPIICHCTBOBAHUS Me-
TOOAMYECKUX U TEXHUYECKUX OCOOEHHOCTE TeXHOJO-
ruu  CKUIT-BDP3 HemocpeacTBEeHHO, TakK WU
KOMILJIEKCUPOBAHMUSI 3TUX METOIOB C IPYTMMU T€O-
busnyeckuMmu MeTomaMu (B TOM YHWCJIe HETpaauiiM-
OHHBIMM). B mociemHee BpeMsl aKTHBHO M3y4aloTCs
MEePCIEKTUBBI PaCHIUPEHUST BO3MOXKHOCTEH Te03JIeKT-
pudeckoit TexHosoruu CKHMII-BOP3 npu Bxio-
YEHUM B €€ COCTaB OPUIMHAJIBHOIO METOIa CIICIIM-
aJbHOIT 00pabOTKM M MHTEPIIPETAllUM CIIYTHUKOBBIX
JAHHBIX, C TIOMOIIBIO KOTOPOTO MOTYT OBITH OOHApPY-
KEHBl M 3aKapTUPOBaHbl aHOMAaJbHbBIE 30HBI THUIIA
“3aymexpb HePTH”, “3amexkpb raza”, “3ajexb ra3orui-
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paTtoB”, “3oJloTOpydHas 3ajeXb”, “BOJOHOCHAs 3a-
aexs” u ap. EcTb Beckue OCHOBaHMS MoJjaraTh, 4TO
MPUMEHEeHNE YKa3aHHOTO METO/Ia COBMECTHO (B KOMII-
nekce) ¢ metonamu CKHMIT m BOP3 mo3oaut cy-
IIECTBEHHO COKPATUTh CPOKM IPOBEICHUS Ha3eMHBIX
MOJIEBBIX PadOT B yHAJICHHBIX M TPYAHOIOCTYITHBIX
permoHax (TyHIpe, Talire, TOPHBIX Y4aCTKax, MEJIKO-
BOJHOM YacTu 1ieabga U Ip.), a TaKKe UX CTOMMOCTb.
B Hacrosiee BpemMs MeTOH MpOIe] MPaKTUYECKYIO
ampobanuio Ha Oosee yeM 70 OTHEABHBIX OOBEKTaX,
yJacTKax M Iuiomansx (HedTerasoHOCHBIX W DPYI-
HbIX). HekoTopble pe3yabTaThl 3KCIIEpPUMEHTAJbHOMN
anpodaruu B 2009—2010 rr. opUrMHAIbHON TEXHO-
JIOTUM OOpabOTKM M WHTEPHPETAIIMM CITYTHUKOBBIX
NAaHHBIX C LEJbI0 “TIPSIMBIX” TIOMCKOB U pa3BedKU
MecTopoXaeHUin YB, pyaHBIX ITOJIE3HBIX MCKOIae-
MBIX, BOTOHOCHBIX KOJJIEKTOPOB TIPEACTABIICHEI B pa-
obotax [17—20]. Iloka3zaHO, YTO TEXHOJIOTUS HAET
BO3MOXHOCTb OIIEpAaTUBHO OOHApyXMBaTh M KapTHU-
poBaThb aHOMAaJIbHbI€ 30HBI TUIA “3ajexb HeDTU” U
(umu) “3ajexp raza”, KOTOpble OOYCIOBICHBI KPYII-
HBIMU U CpEeIHUMU MecTopoxneHussMu YB. Bro mon-
TBEpPXKIAIOT MaTepuajbl 00pabOTKM CITYTHHUKOBBIX
JNAHHBIX B pajiOHAaX PacCIIOJOXEHUSI MECTOPOKICHUA
VB B pasnuuHbIX HedTera3oHOCHbIX pernoHax: Ille-
oenuHckoe, Kob3eBckoe u Cyb66oTrHCKOe (YKpau-
Ha), Tenrus, TepeH-¥3wk, Komkumoer, KapaTon
(Pecniyonuka Kazaxcran), Pomamkuackoe u Bankop-
ckoe (Poccust), JoBneraban-JoHme3s u HOXHBbII
Honotanp (Typkmenucran) u ap. I[Ipu obpaboTke u
WHTEPIpEeTAallMM CIYTHUKOBBIX MTaHHBIX KPYITHOIO
maciTaba (1: 10 000 u KkpynHee) U BBICOKOTO pa3pe-
LIeHUSI MOTYT OBITH OOHApYXEHBI M 3aKapTHPOBAHBI
aHOMaJIbHBIE OOBEKTHI HeOOJbIIMX pa3MepoB (100—
300 M) [17]. KoMmiekcupoBaHUE TEXHOJOIMU OOpa-
OOTKM CIIYTHUKOBBIX JAHHBIX C Ha3eMHBIMH METOIA-
mu CKHII wu BBP3 (skcmpecc-TeXHOIOTHS
CKHUITI—BBP3) naeT BO3BMOXHOCTh 3HAYUTEIBHO MO-
BBICUTh 3(P(PEeKTUBHOCT, U MH(GOPMATUBHOCTH IOC-
JICTHUX.

B 11e710M yKe BBIIOJIHEHHBIN 00BEM 3KCITEpUMEH-
TaJIbHBIX PabOT MO3BOJSIET cAejaTh BhiBom [17—20],
YTO ONepaTUBHAsS “CITyTHMKOBAasi” TEXHOJIOTUSI OLIeH-
KM TIEPCIIEKTUB He(pTEera30HOCHOCTH MOXKET HalTh
MPUMEHEHUE MPU PEKOTHOCUUPOBOYHBIX 00CIEI0Ba-
HUSIX TPYIHONOCTYIHBIX U YHAJCHHBIX PETHMOHOB,
B TOM Ymcjie APKTHYECKOTO M AHTapKTUUECKOTO
menbgoB. I[IpumMeHeHNe 3TOI TEXHOJOTMU B KOMII-
JIEKCEe C TPagUIIMOHHBIMU TeOPU3NYSCKUMU METOmIa-
MU TIpU TIpOBEIEeHMU He(pTEeTa30MOMCKOBEIX padoT
MOXET TOBBICUTH 3((PEKTUBHOCTh M MH(OpPMATUB-
HOCTb T€OJIOTOPAa3BEIOYHOIO 3Tama padoT — yMEHb-
IIUTH MaTepUaJIbHBIC M BpEMEHHBIEC 3aTpaThl, a TAKXKE
¢UHAHCOBBIE PUCKM Ha MX IPOBEIACHUE.

CorynacHO pe3yabTaTaM 3KCIIEPUMEHTOB, BBISIB-
JICHHBIE W 3aKapTUPOBAaHHBIE METOIOM CIICIIMATbHOMN
00paboOTKM CIIYTHUKOBBIX JaHHBIX aHOMAJIbHbIC 30HbI
TUIIA “3aJIeXb” JOCTATOYHO YBEPEHHO KOPPEIUPYIOT-
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CsI C TeORJIEKTPUUCCKMMH aHOMAJIbHBIMU 30HAMM, 3a-
KapTUPOBAaHHBIMM HA3eMHOM CBEMKOW METOI0M
CKMUII. D10 BaxkHOE O0OCTOSITEILCTBO CBUIETEILCTBY-
€T, YTO aHOMaJIbHbIe 30HBI TUIA “3ajiexXb’, OOHapy-
>KEHHBbIE W 3aKapTUPOBaHHbIE HA3eMHBIMM METOAaMU
CKMUIT u BOP3, MoryT OBITbL ONEepaTUBHO AOMCCIE-
JIOBaHBI “CITYyTHUKOBBLIM” METOJIOM M Hao0OpOT.

OnHako oOHapyXeHue U KapTUpOoBaHUE KaK reo-
snekTpuueckumu Metomamu CKUIT u BOP3, Tak u
METOIOM CITeIIMaJIbHOM 00pabOTKM CITyTHUKOBBIX TaH-
HBIX aHOMaJIMI TUMNa “3ajiexXb yriaeBoaopoaoB (YB)”
HE TapaHTUpPYeT IIOJy4eHHUs IIPUTOKOB (IIOUI0B
(1 TeM OoJsiee B IIPOMBIILICHHBIX (KOMMEPUYECKUX)
00beMax) M3 CKBaXWH, MPOOYPEHHBIX B MPOU3BOJIb-
HBIX TOYKAax 3TMX aHOMaIui. EcTecTBeHHO, 4TO mIpu
HaJIMYUM B IIpelesiax 3aKapTUPOBAaHHBIX aHOMAaJIMIA
thna “sanexs” (AT3) aHOMaJbHO MOJISIPU30BAHHBIX
mwiactoB (AIIIT) tuna “Hed1h”, “raz”, “ra3oKoOHICH-
car” C TIOBBIIICHHBIMM IJIACTOBBIMM IaBJICHUSIMU Be-
POSITHOCTBb TIOJIYYCHMST TPUTOKOB (urtouaoB (B TOM
Yyuciie IPOMBIILJICHHBIX 00bEMOB) CYILIECTBEHHO BO3-
pacraeT. B cBsa3u ¢ 3tuM mpobiieMe TpeaBapuTeb-
HOM OIIEHKM TUTACTOBBIX NABJICHUN aBTOPBI YICIUIIN
0oJiee MpUCTaJIbHOE BHUMAaHUE.

Huxe nmpuBoasiTcst 1 aHAMM3UPYIOTCSI HEKOTOPBIE
pe3yabTaThl 00paboTKu maHHbIX JI33 c McHnoab3oBa-
HUEM METOIMKU OIEHKW OTHOCUTEIbHBIX 3HAYCHMI
IUIACTOBOTO JaBjieHUs. Pe3yabrathl 00pabOTKU TIpe-
CTaBJIeHBI B OTHOCHUTEJBHBIX 3HAYEHUSX CPEIHETO
IUIaCTOBOTO naBieHMsl (s raza), m3oamHus 50 yc-
JIOBHBIX COWHUIL KapTHUPYeT YYaCTKM ITOBBIIICHHBIX
3HAYEHUI NaBJIeHUs, B TIpe/esiax KOTOPBIX BEPOSIT-
HOCTb ITOJIyYCHUS IIPOMBIIIUICHHBIX IIPUTOKOB ¥YB mo-
BBIIIIACTCS.

3anagHo-PamyenkoBckas mwiomans (IosrraBckast oou.,
Vkpanna). Ha momanu cwemkoit meromom CKUII
BBIIEJIcHa reosiekTpuueckas AT3 (puc. 1) [15, 38].
CkBaxuHoi 2020uc, pacroJioXXEeHHOI B Ipeaeaax
AHOMAJIbHOM 30HBbI, BCKPHIT TA30HOCHBIN IJIaCT MOII-

(ST =23 ad 5

ATAHADCONemIE
Ofmanons AT |3ona eteyToraons AT

Puc. 1. Kapta reoanekrpuyeckux aHomanuit CKUII B npene-
nax 3anamgHo-PamyenkoBckoit 1romanu (IlonraBckast o6,
YkpauHa): / — KOHTYp TIomanu; 2 — TOYKU CbeMKH METOIOM
CKMUII; 3 — npoOypeHHBIE U TPOEKTHbIE CKBaXWHbI; 4 —
nyHkt BOP3; 5 — touka usmepenust Bapuauuu E; 6 — oOwas
rpaHuIla aHOMaJIuu Tuma 3anexpb (AT3); 7 — KOHTyp IoMcCKa
VIJIeBOAOPONOB; & — mKajga mHTeHcuBHOCTH TTo1s1 CKUTI
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Puc. 2. Kapta aHOMaJdbHBIX 30H THUMA “3aJIeXb YTJIEBOIOPO-
IOB” B €IMHUIIAX OTHOCUTEIbHBIX 3HAaUYEHUN TUTACTOBOTO NaB-
JIeHWsT B Tipenesiax 3amamHo-PagyeHKOBCKOW TLIOMIamu, IO
pe3ynbTaTaM 00paboTku maHHbIX J133: / — IIKajga OTHOCH-
TeJIbHBIX 3HAYEHU I CPeTHero MIacToOBOro JaBjieHus ; 2 — CKBa-
XWHA U ee HOMep; 3 — W30JIMHMU TAYOWH 3ajJeraHusl CTPyK-
TYypHOTO TOPM30HTA TI0 CEMCMUYECKMM MOaHHBIM, M; 4 —
TEeKTOHUYECKHUE HapylIeHUs 1o pe3yiabTaTaM HelincbprpoBa-
Husa gaHHbIX [133; 5 — KOHTYp rutomagu

HocThlo mopsaka 20 M. B paiioHe mpoOypeHHOI U
MPOEKTHBIX CKBaXWH, a TakKe B IPYIMX TOYKax IO
naHHbIM BOP3 mocTpoeH KOppelsiliMOHHBIA CyOIIn-
POTHBIN pa3pe3 uyepe3 aHOMAaJIbHYIO 30HY OT TOYKHU |
BOP3 B 3amagHOif YacTu IMUioMIaAyW OO IMPOEKTHOM
ckB. 204 B BocTOYHOI yactu (puc. 1). BeiaeneHHBIA
razocojepxkalluii 1act B ckB. 2020uc mpociiexXeH
30HAMPOBAHWEM BO BCEH LEHTPAIbHON YaCTU aHOMa-
Juu. Ero montHocts (20 M) oka3ajach BbIIEp>KaHHOM
BO BCEX TOYKaXx.

K coxanenuio, 4epes
CKB. 2026uc 0OBOIHWUJIACH.

Ha momanu mpoBeneHbl Takxke celicMUYecKue
paboTel 2D 1o OoTAeNbHBIM MPOMUISAM, TIO pe3yiabTa-
TaM KOTOPBIX BbIIeJeHa aHTUKJIMHAJIbHAs CTPYKTypa
(puc. 2). JetanpHble TE€O3JIEKTPUUECKUE HCCIIEeI0Ba-
Hust Metogamu CKHWII u BDOP3 mo3Boauau yrou-
HUTh CTPOEHUE TJIOIIAAU W BBIICJIUTH IMOICOJIEBbIE
AIIIT tuma “raz” [38].

C y4eToM CelCMMYECKUX MaTepuaaoB ObLIM IPO-
OypeHBl CKBaXWHBI OJK€ K IIEHTPY CTPYKTYDHI,
B ToM uucnie ckB. 203. OgHako, Kak 1 B ckB. 2020muc,
KOJUIEKTOPHI, BbIICJICHHbIE 30HAMPOBAHNEM B HAACO-
JIEBOM TOPU30HTE, OKAa3aJIUCh OOBOMIHEHHBIMM.

Jnst BBIICHEHUS BO3MOXHBIX IIPUYUH OOBOI-
HEHHOCTHU KOJIJIEKTOPOB CHYTHUKOBBIE MaHHBIE TJIO-
mwaau ObuIM 00paboTaHbl MO METOAMKE OLIEHKM OT-
HOCHUTEJBbHBIX 3HAYEHUM CpegHEero IJIacTOBOTO
naBiaeHus GIouaAoB B KojuieKTopax. IlosyyeHHbBIE
pe3yabTaThl (puUcC. 2) B MOJHOI Mepe O0Ka3ajJluch
HEOXUIaHHBIMU. Bo-IepBBIX, OOHAPYKEHBI TOJIHKO
JIB€ HEOOJbIIME MO IUIOLIAAW aHOMaJbHbIE 30HBI C
OTHOCUTEJIbHO ITOBBIIIIEHHBIMU 3HAYEHUSIMU TIjIac-
TOBOTO HABJICHUsS — B LICHTPAJIbHOI YaCTH TLIOIIAIN
U Ha ee 3amagHoi rpaHulie. Eiie ogHa 30Ha MOBBI-
IIEeHHBIX TJIACTOBBIX MAaBJICHUI pacmojoXeHa B BOC-

HEKOTOPOC BpEMA
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TOYHOM 4acTu, 3a IpeaelaMU UCCACAyEeMOM ILIOIIA-
. Bo-BTOpBIX, TPOAYKTUBHAS Ha HaYaJbHOM 3Ta-
nme ckB. 2020umc okaszajgach OJMXKe BCEro K IIEHT-
paJIbHOM aHOMAJIbHOM 30HE ITOBHLIIIEHHBIX 3HAYCHUN
TUTACTOBOTO JTaBJICHUS.

ITonyyeHHBIE HOBBIE M HE3aBHUCUMBbIC HaHHbBIC
MO3BOJISIIOT BBICKA3aTh IIPEAIIOJNIOKEHNE O HerepMe-
TUYHOCTA TIOKPHIIIKKM B IEHTPAJbHON YacTW aHTH-
KJIMHAJIbHON CTPYKTYPHI, YTO U SIBJSICTCA MPUYMHOU
OTCYTCTBUSI 3aJIEXKM raza B BBIICJICHHBIX U 3aKapTH-
POBaHHBIX KOJUIEKTOPAX.

Kocranaiickas minomans (Pecnyonmka Ka3zax-
cTaH). DKcrnepuMeHTajbHasI o0paboTka maHHBIX 133
B TIpeAesaxX TUIOIIAmM SIBISIETCS €CTECTBEHHBIM ITPO-
IOJKEHWEM paboT, MpoBeIeHHBIX 31ech B 2006—
2007 rr. HazeMHBIMU MeTOAaMU (M adPOMETONAMMU)
CKHAII u BOP3 [13, 14]. B 1ieqoM, cortacHO pe3yib-
TatraM 00paboTKM JaHHbIX 33, BbIAENsIeMble 3TUMU
MeToIaMU aHOMAaJIMU Tuma “3ajexb YB” B mopabisi-
foIeM OOJIBITMHCTBE CIIyYaeB COBITANAIOT C T€O3JICKT-
puueckumu AT3, KoTopble OOHapyXeHbI U 3aKapTv-
poBaHbI IIOLIANHON cheMKoi MetogoM CKMIT
(Ha3eMHBIM U a3POMETOAOM).

Ha momagu amnpobupoBaHa Takke MoauguKa-
1S “CIYTHUKOBOTO” METOJa ITOJIydeHHUs OLIEHOK OT-
HOCUTENIBHBIX 3HAUYeHWI CpeIHEero IIacTOBOTO IaB-
JICHWSI B TIpefejiaX BBbIICJICHHBIX aHOMAaJIbHBIX 30H
Tuna “sanexs YB”. CoriacHo pe3yJbTaTaM METOIU-
KM, OLIEHKM OTHOCWUTCIBHBIX 3HAYECHUI IIJIACTOBOTO
JaBJICHUS CIyKaT BaxKHOI (IOMONIHUTEIbHOI) UHMOP-
Maluei s BEIOOpa IMyHKTOB PAaCIIONOXKEHUS ITOUC-
KOBBIX, pPa3BEIOYHBIX M JOOBIBAIOIINX CKBaXXWH.
Jannbie 133 oOpaboraHbl 5TOi MoguduUKaLuei Me-
Toma B mpenenax AT3 “UYepuwurosckas”, “XapbKOB-
ckasa”, “Akkynykckasa”, “CemuosepHas”, “Kocaran”,
“Kocaran 3anamgHbiii”.

PesynbpTaThl IpUMEHEHMST T€O3JIEKTPUUCCKUX Me-
tonmoB CKHUIT u BOP3 (puc. 3), a Takke o06padboTKu
1 MHTEPIpEeTallid CIIyTHUKOBBIX JaHHBIX B IIpeleiax
yyactka pacrniojoxkeHust AT3 “Kocaran” u “Kocaran
3anagHbiii” (puc. 4) IEMOHCTPUPYIOT, YTO B Mpeae-
nmax AT3 “Kocaran"” Tpu ydyacTka OTHOCUTEIHLHOIO
MOBBIIIEHUS] CPEIHETO ILIACTOBOIO IaBJICHMS Hanbo-

Puc. 3. Kapra reoaseKTprueckKux aHOMaJIbHBIX 30H TWTa “3a-

nexn” “Kocaran”, “Kocaran 3amagHblii”, M0 JaHHBIM METO-
noB CKHMIT u aspoCKUII (Kocranaiickast 0671., Pecry6imka
Kazaxcran): / — mkana wHteHcuBHOocTH Tosrst CKMIT; 2 —
MyHKT 30HAUpoBaHUsl BOP3; 3 — nuHUM BepTUKATbHBIX pa3-
pe3oB o maHHsIM BOP3
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Puc. 4. Kapra aHOMaJbHBIX 30H THUIIa “HePTsIHAsT 3aleXb”
B paiioHe reosnekTpudyeckux AT3 “Kocaran” u “Kocaran 3a-
MagHbIA” B eNMHULIAX OTHOCUTEIbHBIX 3HAYEHUH TJIaCTOBOTO
JaBJIeHUsI, TI0 pe3yabTaTaM 00paboTKu naHHbIX [133: 1 — mka-
Jla OTHOCUTEbHBIX 3HAYEHWH TUIACTOBOTO MAaBICHUs; 2 —
nyHKT BOP3; 3 — pekoMeHayeMoe MeCTO 3aJI0KEHMST ITOMCKO-
BOI CKBaxXMHbI; 4 — pa3pe3bl o gaHHbIM BOP3; 5 — Hanbo-
Jiee TepPCHeKTUBHBIC YUYACTKM Ui TToMcKa HedhTu

Jlee ONTUMAJBHBI TS 3aJI0XKEHMST ITOMCKOBBIX CKBa-
xkuH. HoBasg mHpopMalysg yKa3biBaeT TaKxKe Ha He-
1eJ1eCO00pa3HOCTh OYpEeHUsI MOMCKOBBIX CKBaXXMH Ha
MTAHHOM 3Talle M3ydyeHus ydacTka B mpeaenax AT3
“Kocaran 3anamgHbiii”.

Bocrounaa Cuoups. IlepBag ampobaius padboro-
cniocooHoctu TexHojoruu CKUII-BOP3 B reoso-
TrO-TeKTOHUYECKUX YcaoBUsIX CHOUpCKoi miaTdopMbl
npoBeneHa Ha COOMHCKOM HedTera3oKoHIeHCATHOM
MecTopoxaeHnn B KpacHosipckoMm Kpae. 31mech Brep-
BbIe BbINOJIHEHBI n3MepeHus merogom CKHUII ¢ 6op-
Ta caMoJjieTa, YTO ITOJIOKWIO HAayaJlo CO3MaHUIO MOIM-
dukamvu ceeMku aspoCKMII [16]. B manbHeiem
Ha Kocranaiickoii momanu (8042 km?) B Pecry6iu-
ke KazaxctaH Oblla oTpaboTaHa METOAMKA PEKOTHO-
CIIMPOBOYHEIX OOCJIEIOBAaHWM KPYITHBIX TEPPUTOPUIA
metogoM aspoCKMII u gertann3alimoHHBIX pabOT Ha-
3eMHbBIMM  MoaudukauusmMu MetogoB CKHIT nu
BOP3 c nenbio BeIOOpa ONTUMAIBbHBIX MECT 3a70XKe-
HUSI TTOUCKOBBIX CKBaxXuH [13].

B KpacHosipckom kpae B mapre—arpeie 2009 r.
u 2010 rr. ObUTM MPOBEAEHBI 3KCIIEPUMEHTAIbHbBIE
uccnenoBanusgs meromamu CKHUIT-BOP3 Ha Tpex
yJyacTKaxX B 30HE Pa3BUTHUSI MHOTOJIETHEMEP3JIBIX IO-
pon [20]. OcHoBHBIE 3aauu: a) OOHApYXXeHUEe U Kap-
tupoBanue AT3 B mpenesiax MepcrneKTUBHBIX Y4acT-
koB Mmeronmom CKMII; ©) BeimeneHue B paspese,
a TakXe OIpenesieHre TIIyOWH 3ajieTaHus W MOIIHO-
creit AIIIT tuna “HedThr” 1 “raz” mo manHeiIM BOP3
B npenenax AT3; B) olleHKa BO3MOXHOCTEI oIpesae-
JICHUST MOIIHOCTA W M3yJYeHUST BHYTPEHHETO CTpoe-
HUS KPMOTEHHOM 30HBI MeTonoM BOP3; r) moaroros-
Ka MPEUIOXKEHUNA U PEKOMEHIALMNA MO TIPUMEHEHUIO
metonoB CKUIT u BOP3 nis morckoB He(TH U rasa
B ycnoBusix Cubupckoil riat@opMabl.

Ha onHoMm m3 o0cienoBaHHBIX YYacTKOB OOHa-
PYXEHBI W 3aKapTUPOBAaHBI YEThIPe aHOMAaJIbHEBIE TeO0-
snekTpuueckue AT3 — “llenTpanbHas™, “3anagHas”,
“CesepHast” u “CeBepo-Bocrounas” (puc. 5).

Hamnbomnee MHTEHCUBHAS W KPYyIHAS IO TUIOIIAIN
anomanug “lleHTpanbHass” BBISIBIIEHA B Ipeaesiax Jo-
KaJIbHOTO TOAHSTHUSI KaK HauboJiee MepCIeKTUBHAS
JUIST TIPOBEAEHUST TOUCKOBBIX padboT u 0ypeHus. Ilep-
CNEKTUBHBIC TOPU3OHTHI IJIsI IOMCKOB 3ajexkell He-
¢bTu 3mech pacmoioXeHbl B MHTepBajax IIyOWH, M:
3125—3690 (paiton mynkra BOP3 vs01); 3070—3500;
3630—3740 (vs08). IlepcrekTHBHbIE UHTEpPBAJIbl YC-
TaHOBJICHBI M B APYIMX IYHKTaX 30HAMpoBaHUs. Me-
TogoM BOP3 Takke BBISIBJIEHBI YMEHbIIEHNE MOLI-
HOCTH MEp3JI0TO CJIOSI U YBEJIMYEHUE MOIIHOCTU
TanbIX Boxa mox HuM [20].

OnepaTUBHO TIOJIy9eHHass HoOBas WHGOPMAIIHS
CBUIETENLCTBYET O 1IeJIeCOO0pa3HOCTU OypeHUs II0-
MCKOBBIX CKBaXXMH Ha ydJacTKe pabOT U TMO3BOJISIET
OIpeNeIUTh ONTUMAaIbHBIE MeCTa MX 3ajloxkeHus. Pe-
marmomue (GakTopsl CICAYIOIINAE: a) HAINYNE JTOKAIb-
HBIX MOAHATHI;, 0) Hamuuue AT3 Ham MOTHSITUSIMU;

B) Haimuuue mauyku AIIIl tuma “HedTh” M “raz”

URB o]

Puc. 5. Kapta aHOMaJbHBIX T€03JIEKTPUYECKUX 30H TUIMA “3a-
JeXb” Ha HedTenepcreKTUBHOM yJyacTke B Boctounoit Cubu-
pu, 1o gaHHbIM cbeMku CKMII: / — mikajga MHTEHCUBHOCTHU
nonst CKUIT; 2 — touku ceemku CKUII (kpacHble — moJio-
KUTEJIbHbIE 3HAYEHUs], CHHUE — OTpHUllaTesibHble); 3 — MyHK-
1ol BOP3; 4 — TekKToHMYeCcKMe HApyIIeHUs MO Te03JIeKTpUIeC-
KUM JaHHBIM
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Puc. 6. Kapta aHOMaJIbHBIX 30H TUIA “3ajieXb YIJIEBOAOPOIOB” B
OTHOCUTEJIbHBIX €IUHULIAX CPEJIHEro IJIacTOBOTO NaBJICHUSI Ha
HedTenepcrneKTUBHOM y4yacTKe B BocrtouHoii Cubupu, mo pe-
3yJabTaTaM 00paOOTKM M MHTepIpeTauuu gaHHbX 33: 1 —
1IKaJa OTHOCUTEIbHBIX 3HAUEHUU CpeaHero IUIacTOBOTO JaBlie-
HUSI; 2 — TEKTOHUYECKUE HApPYLUSHUS 10 Te03JIeKTPUYeCKUM JTaH-
HbeIM; 3 — nyHKT BOP3 B unrepnBane riyoud 0—1000 u 1800—
4000 m; 4 — miyakt BOP3 B untepBane rimyoun 0—1000 m
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B pa3pe3e; T) YyMEHbBIICHHE MOIIHOCTH MEp3JI0TO
CJI0SI; 1) YBEJIMUYEHUE MOIIHOCTU TajbIX BOJ.

B pesynbpTaTe 00paboTku gaHHbIX 33 yyacTka c
HCIIOJIb30BaHMEM METOIUKHU OILIEHKH OTHOCHUTEJIBHBIX
3HAYEHUII CpPeIHEero IIaCTOBOTO HaBjieHust (puc. 6)
BBIZICICHBI 30HBI TIOBBIIIEHHBIX IUIACTOBBIX JaBJie-
HUil. DT 30HBI (UKCUPYIOT 00JaCTH, B KOTOPBIX
BEPOSITHOCTh IOJIYYEHUS IPOMBILIJIEHHBIX ITPUTOKOB
VB cyuiectBeHHO Bbille. OTCYTCTBHE TaKUX obJsac-
Teil B Ipenejax BBIACICHHBIX U 3aKapTUPOBAHHBIX
aHOMAaJIbHBIX 30H CBUIETEIbCTBYET O HelleJecoo0pas-
HOCTHM TIPOBENECHUS NAJbHEUIINX IMOMCKOBBIX paboT
Ha TaKMX y4acTKax B IIEPBYIO Ouepelb.

KomnnekcupoBaHue TEeXHOJOTMU  00pabOTKU
CIIYTHUKOBBIX JAaHHBIX C Ha3eMHBIMH METOJaMU
CKHUIT u BOP3 pmaeT BO3MOXHOCTH TOBBICUTH 3(]-
(GEeXTUBHOCTh U MH(GOPMATUBHOCTD ITOCJIETHUX.

M1: 60 000 (A

—q—

IInomans B Typraiickoii Bnagune (Pecmy0.mka
Kazaxcran). CTpyKTypHBIMH 3JIEMEHTaMU B 3TOM
paiioHe SBJSIOTCS TIPUPA3IOMHBIE HHBEPCUOHHBIC
CKJIaIKW BHYTPEHHEN YacTu rpabeH-CUHKIMHAIU. 3a-
JIEXU TIPUYPOUYEHBI K FOPCKO-HEOKOMCKUM OTJIOXE-
HusM. OcagovyHbBI KOMIUIEKC PacIpOCTpaHEeH 10 IIy-
oun 2,5—3,0 KM, HUXe 3ajieraeT IPOTEePO30HCKUit
dyHIaMEHT.

ITo pesynbraTram o0paboTku maHHbIX J133 Ha
IUIOLIANM BBIASJCHO IEeCTh OTHOCUTEIBHO KPYITHBIX
aHOMAJIBHBIX 30H TWUIa “3ajiexXb YB” W Tpu 30HBI
HEOONBIINX pa3sMepoB U cJIab0Oil MHTEHCUBHOCTU
(puc. 7). ObpaiaeTr Ha cebss BHUMaHHUE (PaKT pacIio-
JIOKEHMST aHOMaJIbHBIX YYacCTKOB BIOJb Pa3JIOMHBIX
30H. I1o pe3ynabraraM o06pabOTKM HamboJjee MmepcreK-
TUBHBIE YYaCTKM MOUCKOB YB ycTaHOBIEHBI B paiio-
He nyHkToB 1.1 u 1.4 (puc. 7).

Vuacrok mensha B Cpeausemnom mope. Ha rona-
I peKOTHOCLIMPOBOYHBIX pabOT OOHApyXKEeHbl U 3aKap-
TUPOBAHBI JBE OTHOCHUTEJILHO KPYITHbIE aHOMAJIMU THIIA
“3ayexp YB” u Tpu HeboJbIMX pa3sMepoB (puc. 8). 3a-

M 1: 500 000

MEDITERRANEAN SEA

io"

pe—— "=

r= =] —
FrrEERERSRRRo

o«

,

11142 /
YuacTed nowcks 1. .2},. 3

Janexed ¥B

Puc. 7. Kapta aHOMaJbHBIX 30H THIA “3aJIeXb YTJIEBOIOPO-
IIOB” B eIMHULIAX OTHOCUTEJIbHBIX 3HAYEHUI CpeIHero mjiac-
TOBOTO JaBJIEHUsI Ha OJHOM M3 Y4acTKOB He(Tera3oHOCHOM
ob6nactu Pecnydnuku KaszaxcraH, mo pesyibraTam 00pabOTKU
nmaHHbIX JI33: / — 1IKaja OTHOCUTEIbHBIX 3HAYEHUN CPETHEro
MJIACTOBOTO NaBieHUs; 2 — TpearosaraeMble MecTa IMpOeKT-
HBIX CKBaXWH (?); 3 — TEKTOHWYECKUE HapYILIEHUS IO pe3ysIb-
TaTaMm newndpupoBanusi gaHHbIX [133; 4 — KOHTYp yyacTka
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Puc. 8 Kaprta aHOMaJbHBIX 30H THTMA “3aJleXb YIJIEBOIOPO-
IOB” B €NMHMIIAX OTHOCUTEJBHBIX 3HAUYCHUM CpeIHero ruac-
TOBOTO JaBJICHUS B TIpefesiax HedTenepcrneKTUBHOTO 0J0Ka B
CpennzeMHOM Mope, TI0 pe3yJIbTaTaM Ielln@pUpOBaHUS CITYT-
HUKOBBIX JaHHBIX: / — IIKaJla OTHOCUTEJbHBIX 3HAYCHU I Cpell-
HEro TUTACTOBOTO IaBJIEHUS; 2 — TIPOEKTHBIE pa3BeIOYHBIE
CKBaXWHBI (?); 3 — TeKTOHWYECKUE HApYIIEHUS 10 pe3yJibTa-
Tam pemmmdpupoBanusa maHHbix [33; 4 — KOHTyp OJjoKa
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KapTUPOBaHHbBIC aHOMAJIUU IIOCTPOEHBI B OTHOCHUTEIIb-
HBIX 3HAUEHWSIX CPEIHEro ILIacTOBOTO maBieHms. Jlmst
JIETAJIbHOTO M3YYeHMsI ¥ OypeHUsI MepCIIeKTUBHBI yJacT-
KA aHOMaJIMii B MpeaesiaX M30JMHMI co 3HadeHueM 50
YCIIOBHBIX eMWHUIIL. [0 CIIyTHMKOBBEIM JTaHHBIM BEIIIEIIC-
HBI TaKXKe 30HbI TeKTOHWYeCKMX HapyiueHuil. I[Ipu 006-
paboTKe 3TUX JaHHBIX OOJiee KPYITHOTO MaciluTaba KOH-
TYypbl aHOMAJILHBIX 30H MOTYT OBITh YTOUHEHBI.

IlonyyeHHbIE He3aBUCHMBIE NaHHBIC CBUICTEIIb-
CTBYIOT, 4TO OYypUTh CKB. 3—5 HelienecooOpa3Ho, Tak
KaK OHM He TIOIajaloT B WHTEpPBaJIbl aHOMAJBHBIX
30H C OTHOCUTEJIPHO BBICOKMMM 3HAYCHUSIMU CPEI-
HETo IJIaCTOBOIO JaBJIeHUS. 3acayKMBaeT TaKxKe Iep-
BOOYEPETHOTO BHUMAHMUS IJISI NETATBHOTO M3YYSHMS
1 OypeHHUs KpymnHasi aHOMajJbHas 30HAa B IIPaBOM
HIDKHEM YIJIy OOCJIeIO0BAaHHOTO YJacTKa.

I'azonepcnekTuBHblii yuacTok B JIHenpoBcko-/lo-
Henkoit Bnaaune (JI/IB) (IloaraBckas 004., YKpau-
Ha). Ha puc. 9 npencraBieHbl pe3yabTaThl 00pabOTKU
CIIYTHUKOBBIX TaHHBIX (pparMeHTa IepCIeKTUBHOM Ha
ras Iiollaau, B Ipenesiax KOTOPOil pacIioioXeH JIM-
LICH3UOHHKBIN yJacToK. Ilmomanb yyactka MpUMEpHO
B 3 pasza MeHbllle IIoaaM o0paboTku gJaHHbIX [133.
B BocToyHO# yacTu 0OpabOTaHHOW ILIOLIAAM ceiic-
MHUYECKMMHM HCCIACHOBAHUSIMU BBIIEJICHBl YETHIPE
CTPYKTYPHl aHTUKJIVMHAILHOTO THWITa (Ha puc. 9 He
nokasanbl). OCHOBHasI 3aJaya MCCIENOBAHUN — BbI-
0Op ONTUMAIBHBIX MECT 3aJIOXEHHUSI pa3BeIOUHBIX
CKBaXKMH.

B pesynbraTe 00paboTKu U OemIndpupoBaHUS
maHHbIX JI33 oOHapy:XeHO M 3aKapTUPOBAHO CEMb
aHOMAJIbHBIX 30H THUNA “3aJieXb rasza”, B Mpenesax
KOTOPBIX 3a(hMKCUPOBAHBI YYACTKHA C OTHOCHUTEIBHO
MOBBIIIIEHHBIMY 3HAYEHUSIMU CPEIHETO IIJIaCTOBOIO
napieHus (puc. 9, 30HBI 1—7, y4yacTKU OKOHTYpPEHBI
KUPHBIMU U30JMHUSIMM dyepHoro 1Beta). Kpome Toro,
JIOTIOJIHUTEIHO BBISIBJICHO IIECTh aHOMAJIbHBIX 30H
TUIA “3aJIeXb ra3a” OTHOCUTEJIbLHO MaJIbIX pPa3MepoB
M c1aboil MHTEHCUBHOCTU (T. €. 0e3 y4acTKOB IOBBI-

BT
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Puc. 9. Kapra anomanmii Tuma “rasoBas 3ajIeXb”’, TOCTPOCH-
Hasl 1O pe3yJibTaTaM JeTajibHOU (YriayOoseHHOH) 00paboTKu
CITyTHUKOBBIX JaHHBIX B TpeaesiaXx Tra30NepCcrleKTUBHOTO
yuactka B JI/IB (ITonxraBckast o6:1., YkpanHa): / — IIKaja WH-
TEHCUBHOCTA aHOMAJThHOTO OTKJIWKA (B OTHOCHUTEJIBHBIX 3Ha-
YEHMSIX CpPelHero IJIAaCTOBOrO NaBjeHUs); 2 — MYHKThl peruc-
Tpaluy OTKJIMKA; 3 — aHOMaJus TUMa “HedTera3opas 3aJeXb”

26

IIEHHOTO JAaBJCHMS): TpM — B 3alalHOIl YacTU ILIO-
IIagv, IBe — B LEHTPAJIBHON M OJHA — B BOCTOYHOM.
AKIIEHTHpYeM BHUMaHHE Ha CJICAYIOLIMX XapakK-

TEPHBIX OCOOCHHOCTSIX TOJIYUCHHBIX PE3yIbTaTOB.

1. ConocraBieHue MOJOXEHUS aHOMAaJbHBIX 30H C
KapTOMl CEMCMHUYECKMX CTPYKTYp II0OKA3ajJ10, 4YTO
AT3 4 (puc. 9) HaxoAUTCS Ha I0XKHOM KpbLIE TIep-
BOi cTpyKTyphl; AT3 6 — B I0ro-BOCTOYHOI Yac-
TH BTOpPOIl CTPYKTYyphl; AT3 7 — Ha 10T0-BOCTOY-
HOM (dparMeHTe TpeTbeil CTpyKTyphl; AT3 5 — B
Tpeneax I0XHOTO KpbLIa YETBEPTOM CTPYKTYPHI.
[IpakTyeckn aHOMaJIbHBIE 30HBI B LIEHTPaJIbHBIX
JacTsSIX aHTUKJIWHAJIbHBIX CTPYKTYp HE OOHapyxke-
HBI. DTO, B IIPUHIIUIIE, COTIIACYETCS ¢ OCHOBHBIMU
BeIBOZaMU B pabore [26]. OTMeTuM, 4YTO Ha JM-
LIECH3MOHHYIO IUIOIIANb ITOMNaaaeT TOJIbKO HeOOJIb-
1o (parMeHT aHOMAaJbHOM 30HBI 7.

2. Y4YacTKy ¢ MOBBIIIEHHBIMU 3HAYECHUSIMU CPEIHETO
IUTACTOBOTO JABJICHUS B Ipelesax 3aKapTHpOBaH-
HBIX aHOMaJMii TUIa “3ajexb rasa” 3aHUMAIOT
OTHOCUTEJILHO HEOOJBIIYIO IUIOIIAAb IO CpaBHE-
HHUIO ¢ OOIlell IUIONIAAbI0 aHOMAJIbHBIX 30H. OHHM
XapakTepu3yloTcs 6JU3KON K U30METPUYHOM op-
MO, SIBJISIIOTCS MaJOpa3MepPHBIMHU OOBEKTaMU, YTO
VKJIaObIBAeTCd B “T€OCOJMTOHHYIO” KOHIEIIIUIO
[1, 2].

3. B npenenax AT3 6 3adpukcupoBaHa takxke AT3
THIa “3ajiexXp HedThu”.

4. B 11eT0M OIepaTMBHO BBITIOJTHEHHBIE B TIpeaeiiax
o0cJIeIoOBaHHOM TMIoLIaau ob6paboTka M Aeimmdg-
pupoBaHue maHHBIX /133 10o3BONMMIM 3aKapTHUPO-
BaTh HamOoJIee MEePCIIEKTUBHBIE YIACTKU IS IT0-
CIEAYIOIIETO NEeTaJbHOrO H3YyUYeHMSI U OypeHUs
pa3BedOYHBIX CKBaXWH. JleTaau3allmoOHHbBIE pabo-
TEl B TIpeaeilax 3aKapTHPOBAHHBIX aHOMAJBHEIX
30H MOTYT TaKXe OBITh IPOBEICHBI MOOMIbLHBIMU
reoasiekTpuueckumu Merogamu CKHUIT u BOP3.
Cesepnasa vacth Ilpukepuenckoro menabpa Yep-

HOro wmopsa. IIpoliecc mpakTUYecKOl ampodaluu

“CIIYyTHUKOBOI” TEXHOJIOTUM TOWCKOB U pa3BeIKu

CKoIuTeHn# YB mpemocTtaBui BO3MOXHOCTE IPOBECTH

OIIePaTUBHYIO OLICHKY MEPCIIEKTUB HeTera30HOCHOC-

TH IBYX U3BECTHBIX M IEPCIEKTUBHBIX PETMOHOB YK-

panHbl — [IpukepueHckoro menbdha YepHoro Mops u

CceBepHOI yacTu 1ejbda A30BcKoro Mops [22].

B npenenax IlpukepueHckoro iieabga Mo CIyT-
HUKOBBIM JAaHHBIM OOHAapyKE€HO M 3aKapTHPOBAHO
ceMb AT3, B ToM uucjie Haja M3BECTHOM CTPYKTYpOil
(HedrerazoBeiM MecTtopoxkaeHueM) CyoboTuHa [22].
Ha yuacTtke, pacrojio)XeHHOM ceBepHee, Ipu obpa-
0OTKE CIYTHUKOBBIX JAHHBIX OOHapyXeHO M 3aKap-
TUPOBAHO IISITh OTHOCUTEIBHO KPYIMHBIX aHOMAaJbHBIX
30H C ITOBBIIICHHBIMHA 3HAYCHUSMUA aHOMAJIEHOTO OT-
KJIMKa U LIeCTh HEeOOJBIIINX aHOMAINN C OTHOCUTEIIb-
HO HU3KMMU 3HaueHUsAMH oTkiuka (puc. 10). Ot-
JIMYUATETbHAS OCOOEHHOCTb TpeX CaMBIX KPYITHBIX
AaHOMAJIMK B 3allalHOM palOHE ydyacTKa COCTOUT B
TOM, YTO CEBEepHBIC (PparMEHTHl MX PACIIOJIOKEHBI Ha
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Puc. 10. CxemaTnyeckast KapTa aHOMaJIMIl THIIA “3aJIeXb yIJIe-
BOZOPONOB” B ceBepHOU (mpudpexHoit) yactu [lpukepueH-
ckoro menbda, Mo pe3yabraTaM 00pabOTKU M MHTEepPIpeTauuu
CTIYTHUKOBBIX TaHHBIX: | — IIKajda WHTEHCUBHOCTH aHOMaJb-
HOTO OTKJIMKA, B €IMHUIIAX OTHOCUTEJIBHBIX 3HAUYCHUU Cpeji-
HEro IJIaCTOBOTO NABJIEHMs; 2 — 30HBI TEKTOHUYECKHMX Hapy-
LWeHU mo pesyibratam nemmdpupoBaHust naHHbix 133

cyme (Kepuenckom momayoctpoBe). JlaHHOe 0OCTOSI-
TEJbCTBO IIO3BOJISIET TMPOBOAUTH TMPU AabHEUIIIEM
U3yYEeHUM 3TUX aHOMAJIUN MOMCKOBOE OYypeHUE C Cy-
IIA HEMOCPENCTBEHHO, HAKJIOHHBIMU CKBaKWHAMU.
CTtouMOCTh OYpOBBIX pabOT B TaKOW CUTyalluu OynaeT
3HAUYUTEJbHO YMEHBIIIEHA.

VYuacrok B CesepHoii Amepuke (CIIIA). Ha Ha-
YyaJIbHOM 3Tare OypeHUsT pa3BeOYHON CKBAaXXUHBI TITy-
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Puc. 11. Kapta aHOMaJIbHBIX 30H TUIIA “3ajJieXb yIJIEBOIOPO-
IIOB”, BBIAEJICHHBIX 110 pe3yjabTaTaM 00pabOTKM CIYTHUKOBBIX
naHHBIX (HedTenepcrnekuBHbI yyacTtok, CIIA): I — mkana
MHTEHCUBHOCTU aHOMAJIbHOTO OTKJIMKA, B €AMHULIAX OTHOCU-
TeJIbHBIX 3HAUEHUI CpelHero IJIacTOBOTO AaBJleHUs; 2 — TeK-
TOHUYECKHUE HapyLIEeHUs] MO pe3yabTaTaM Aelu(pprupOBaHUSs
naHHbix /133
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OouHOI mopsinka 2,5 kM (puc. 11) Obla BBIIOJIHEHA
OlleHKa HedTera3onepcrneKTMBHOCTA yJacTKa CITeLH-
albHBIM METOAOM O00paboTKM M AelM@pUpOBaHUS
CIIYTHUKOBBIX IaHHBIX. B pesyinbrare IpoBedeHHBIX
paboT OoOHapyXeHbl M 3aKapTUPOBAHbI TPU OTHOCHU-
TeJIbHO KPYIHBIE aHOMajJbHBIE 30HBI TUIIA “3ajeKb
VYB”, B KOTOPBIX BBISIBICHBI 30HBI C OTHOCUTEJIbHBIMU
3HAYEHUSIMA CPEIHETO IJIACTOBOTO NABJICHUS BBILIE
50 yCIOBHBIX €IMHMII. DTU 30HBI HauboJjee MepCreK-
TUBHBI JIsI 3aJI0K€HUST TIOMCKOBBIX CKBaxuH. Ha yua-
CTKE BBIICJIEHBI TAKXKE JIB€ OTHOCUTELHO HEOOJbIINe
aHOMAaJIbHbIE 30HBI C HU3KMMU 3HAYECHUSIMU CPETHETO
IUIACTOBOTO JaBJICHUsI, KOTOPhIE HE MOIYT OBITh PEKO-
MEHIIOBaHBI 11 pa30ypuBaHMS.

K coxaneHuto, 3anipoeKTHUpOBaHHAs CKBaXXHA HE
rormaja B Ipeaeibl BBIIEJICHHBIX aHOMAJIbHBIX 30H.
B mpouecce 06paboTKM CIIyTHUKOBBIX JAHHBIX OBLIO
YCTAaHOBJICHO, YTO OHA PACIIOJIOXEHAa B 30HE TEKTO-
HUYECKOr0o HapyIICHMS, ITI0 KOTOPOMY MOXKET IIPOUC-
XOoAuTh (MU B OOJBIIMHCTBE CIy4yaeB HMMEET MeECTO)
murpauvsg YB. BrionHe ecrecTBEHHO, UTO “YyBCTBU-
TeIbHBIMKU” TIPSIMBIMU MeTomaMM Hanuune YB B pa3s-
JIOMHOM 30HE MOXET OBbIThb 3aUKCUPOBAHO (YTO,
B IIpUHIMNE, M mpousolrao). OmHaKo KpPYIIHBIE
ckomieHus1 YB (MecTopoxXmeHUsT pa3IMIHOIO pa3Me-
pa) MOTyT c()OPMHUPOBATHCS TOJIHKO B JIOBYIIKAaX, M3
KOTOPBIX MUTpalus YB mpakTuyecku HeBO3MOXKHA.

Paiion pacnoJiokeHns yroJbHoii maxTthl “Pacman-
ckaa” (KemepoBckas 004., Poccus). I'eosnexkTpuue-
ckasa texHonoruss CKUITI—BOP3 HeomHoOKpaTHO ucC-
noab3oBajack B JloHbacce miIsl OOHapyXeHUS WU
KapTUPOBAHUSI 30H CKOIUIEHUSI CBOOOMTHOTO raza (Mme-
TaHa) B LIAXTHBIX MOJISIX YrOJbHBIX wraxT [11, 19].
Takoro poma mccnegoBaHus mnpoBogwianch B 2001—
2010 rr. Ha yroapHBIX Iaxtax uM. A.D. 3acsnpko,
M.U. Kamununa [11], Cyxomonbckasgs BocrtounHas.

B 2010 r. B /Ionbacce ampoObupoBaH TaKxXKe CIrie-
MaJbHBIA MeTon O0OpabOTKM W MHTEpIpeTaluu
CcyTHUKOBBIX NaHHbIX [19]. [TonydyeHHble TIpu 3TOM
pe3yabTaThl MPOAECMOHCTPUPOBAIU IPAKTHUUYCCKYIO
BO3MOXHOCTb MPUMEHEHUS “CITyTHUKOBOW” TEXHO-
JIOTUHM JUISI OOHAPYKEHMSI Y KapTUPOBAHMS 30H CKOII-
JICHHsI CBOOOIHOIoO raza (MeTaHa) B Ipeaeiax pac-
MMPOCTPaHEeHUsI YIJIEHOCHBIX (opMaumii, a Takxke
11eJIeCO00pa3HOCTh MPOBEACHUS TAKOTO Xe pojaa dKC-
MePUMEHTOB M B APYIMX YTOJbHBIX OacceiHax.

BcienctBue W3BECTHBIX TpParMyecKUX COOBITHIA
OblJIa BBIMOJIHEHA 0OpaboTka maHHBIX JI33 yuyacTka
pacroyioxkeHus1 yrojbHoOl 1maxthl “Pacmagckas” B
Kysbacce. 3nech B obcienoBaHHOM (PparMeHTe Tep-
puTOpUM OOHAPYKEHO M 3aKapTUpOBaHO 15 aHOMAalb-
HBIX 30H TUMA “30Ha CKOIUIEHUS CBOOOLHOrO rasa”
pa3JIMYHOrO pasMepa W HHTEHCUBHOCTU (puc. 12).
OnHa 13 aHOMAaJIBHBIX 30H 3aKapTUpOBaHa HEMOCped-
CTBEHHO B paliOHE pPAaCIOJIOXKEHMS IIAXTHOTO CTBOJIA,
JIBE JIPYTMe — OTHOCUTEJIbHO HENaJeKo OT HETo.

3akapTUpoBaHHbIE AaHOMAaJbHbIE 30HBI MOTYT
OBITH COMOCTAaBJEHBI C IMOJIOKEHMEM IIAaXTHHIX BbIpa-
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Puc. 12. CxemaTtnueckasi KapTa 30H CKOIUICHMsI CBOOOZHOTO
raza B paspe3e B paliOHE IIAXTHOTO MOJ YrOJbHOW IIAXThI
“Pacnmanckas” (Kysbacc, Poccusi), mo pesyabraram o0paboTKu
CMYTHUKOBBIX NAaHHBIX: [ — LIKaja UHTEHCUBHOCTU 3HAUYCHUI
aHOMAJIBHOTO OTKJIMKA; 2 — TYHKThl PETUCTPALIMM OTKJIMKA;
3 — moJyioXeHue CcTBoJsia 1axThl (?); 4 — moporu

0OTOK MW WMMEIOIIMMUCS TeO0J0TO-TeoPU3NIeCKUMU

MatepuaiaMu. He nckiroyaeTcs Bo3MOXKHOCTh ITOIIa-

IaHWSI METaHa B IIIaXTHBIE BHIPAOOTKU M3 YYaCTKOB

€ro CKOIUIEHMSI B TIpefesiaX 3aKapTUPOBAaHHBIX aHO-

MaJIbHBIX 30HAaX.

B pesynbTaTre 3KcnepUMEHTAJbHBIX HCCIEIOBA-
Huit B Honbacce u Kysbacce caellaHbl clienylolue
BBIBOJIBI.

1. B Ky3HemoMm yroabHOM OacceiiHe, a TakKxXe B
LIaxXTHBIX ToJisix JloHbGacca MMeEIOTCs OTIeJbHbIe
TEKTOHOT'€OJIOTUYECKNE YIACTKU, TIe MOTYT OBITH
CKOIUJIEHUST CBOOOAHOTO rasa (MeTaHa).

2. MoXHO TakxXe TMpearnojoXUTb, YTO B OINpeaesieH-
HBIX T€0JOTO-TEKTOHMYECKUX YCIOBHUAX (B 30HaX
pa3BUTHS HAIBUTOB M pPa3JIOMOB, B YaCTHOCTH)
B Ipejesax dacceifHa MOTYT (popMUPOBATLCI MUK~
POMECTOPOKACHMUSI CBOOOMTHOIO Tasa (MeTaHa).

3. TexHomorus creuraabHOl 00pabOTKHU CIYTHUKO-
BBIX JaHHBIX MOXET HMCIIOJIb30BaThCS IJIsSI OIlepa-
TUBHOTO OOHApPYXKeHMS U KapTUPOBAHMUST aHOMAJIb-
HBIX 30H TUMNA “30HAa CKOIUIEHUS CBOOOIHOTO
raza”.

4. B mIaXTHBIX TIOJISIX TpaKTUYEeCKUE padOThl MO J10-
ObIYe M YTWJIM3AIUM IIIaXTHOTO MeTaHa IIeJeco00-
pa3sHO HauMHATH B Mpeaeiax oOHapy>KeHHBIX U 3a-
KapTUPOBAaHHBIX aHOMAJIbHBIX 30H.

MekcuKaHcKuil 3aauB. MeTon crneinuaibHOil 00-
pabOTKM CIYTHUKOBBIX TAHHBIX OBUI alpoOMpOBaH B
paiioHe pacrnoIoXKeHUsT aBapUITHOM CKBaXKUMHBI B MeK-
CUKAaHCKOM 3ajJuBe. 3Jech 1o pe3yjJbraTaM o0paboT-
KM naHHbIX JI33 BhiAeneHa M 3aKapTMpoOBaHa AOCTa-
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Puc. 13. Kapra aHoManuit Tuna “HedrsiHas 3ajexb” B pailoHe
paCTIONOXEH!s] aBapUIiHOW CKBaXXKWHBI B MEKCMKaHCKOM 3a-
JIMBE, 0 pe3yJbTaTaM 00pabOTKM CITyTHUKOBBIX JAHHBIX: [ —
IIKaJa OTHOCUTEIbHBIX 3HAYCHWM MJIAaCTOBOTO NaBlieHUs; 2 —
TOYKM PETUCTPAIlMU aHOMAJIBHOTO OTKJIMKA; 3 — TOJIOXeHUe
aBapMITHOW CKBaXXMHBI, 4 — OTHOCHTEIbHAS BeJMYMHA Ijac-
TOBOTO JaBJICHUSI B aHOMAaJIbHOM 30HE

TOYHO MHTEHCHBHAsI aHOMAJIUS TUITA “3ajieXb HeDTH”
(puc. 13). Cama ckBaxuHa IomnagaeT B 00JacTb MaK-
CUMaJIbHBIX 3HAYeHUN IUIacTOBBIX naBieHUil. C oxa-
HOM CTOPOHBI, 3TO OOCTOSATENBCTBO YKa3bIBaeT Ha
MPUHIUIKAIBGHYI0 BaXXHOCTh TIIOJYYEHHUS OIIEHOK
nmasineHuit. C npyroil CTOpOHBI, MOBBIIIEHHBIE 3HAUE-

HUS OTHOCHTEIHLHOTO IIJIACTOBOTO HABIIEHUSI MOTYT

CBUIETEIBbCTBOBAaTh O 0o0Jiee BHICOKOM BEpPOSITHOCTHU

MOJIyYeHUSI MPOMBIIIUICHHBIX MPUTOKOB (hIIOUIOB.
ITo pesynbratam o6paboTku gaHHbIX 33 B paiio-

He CKBaXXMHBI OOHapyXeHbl M 3aKapTUPOBAHBI IISITh

aHOMAJIBHBIX 30H THUIIA “Ta30ruApaTHBIE OTJIOKEHUS”.
JIuneHn3noHHble 0J10KH Ha meabde BeHecyaubl.

B cratee [32], a Takke B pecypcax UHtepHeTa [33—

36] nmpuBOASTCS CBeAEHUSI O HEKOTOPBIX pe3ysbTaTax

reo(pU3NICCKNX MCCIeIOBAaHUN M OypeHUS (TIOJIOXM-

TEJIbHBIX M OTPUIATEJbHBIX) B IIpelesiaX JIUIICH3M-

oHHbIX 6;10k0B Urumaco I, Urumaco II, Cardon III,

Cardon IV Ha wensbe BeHnecyanbl. [losoxeHue aTux

0JIOKOB OTHOCHUTEJIbHO OeperoBoii JIMHUU I10Ka3aHO

Ha puc. 14. ObpaboTtaHHBIE ¥ TPOUHTEPIPETUPOBAH-

Hble gaHHble J[33, B MpUHLMIIE, COTJACYIOTCI C pe-

3yJbTaTaMi OypeHUSI U TIO3BOJISIOT KOHCTaTUPOBaTh

cieaymoliee.

1. BuIgBIIEHHOE TpeMsl CKBaKMHAMM KPYITHOE Ta30-
KOHIEHCAaTHOE MECTOpPOXICHNE B IMpeaenax OJioKa
Cardon 1V [33] kapTupyeTtcsl KpyITHOI aHOMaIuei
TMIa “3ajexpb raza”. B 10XHOI 4yacTM aHOMaluu
3aKapTUPOBaHa TaKKe aHOMAaJIus TUMA “3ajieXb He-
¢T™1” MeHblIeTo pasMepa. B BocTouHOI YacTu
0J10Ka 0OHApPYKEHO U 3aKapTUPOBAHO €llIe JBE aHO-
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Puc. 14. Kapta aHOMaJbHBIX 30H THUIIA “3aJIeXb YIJIEBOIOPO-
IOB” B paifoHe pacrojioXeHUs JIMIEH3UOHHBIX OJIOKOB
Urumaco I, Urumaco II, Cardon III, Cardon IV B BeHnecy-
3JIbCKOM 3ayuBe (1renbd BeHecyansr), mo pesyiprataM obpa-
GOTKM ¥ JenMbpUpOBaHUST CITyTHUKOBBIX JaHHBIX: [ — IIKaja
WHTEHCUBHOCTU AHOMAJIbHOTO OTKJIMKA; AHOMAAbHbIE 30HbL
2 — tuna “raz”, 3 — tumna “raz+HedTh”; 4 — TEKTOHUYECKUE
HapyllIeHUsT TT0 CIYTHUKOBBIM JaHHBIM

MaJIuM TUMa “3ajieXb ra3a” HeOOJIBIIMX pPa3MEpOB.
Tem He MeHee HaJIMUKME B HUX 30H C OTHOCUTEIHLHO
MOBBIIIIEHHBIMI 3HAYEHUSIMU TIIACTOBBIX JABJICHUI
CBUIETEJILCTBYET O 11€JIeCO00Pa3HOCTU ITPOBEACHUS
MOUCKOBBIX paboT U OypeHUsl.

2. Ha yyactke Urumaco I o6HapyxXeHbl 1Be HEOOJIb-
1IM€e IO IUIOIIAAY aHOMAa/IMM TUIIa “3ajieXb rasa”.
AHoMajus B JIEBOM HMXXHEM yriay Oyioka (puc. 14)
He TIpEICTaBJIsAeT NMPAKTHMIYECKOro MHTepeca, TakK
KaK XapaKTepu3yeTcss OTHOCUTEIbHO HEBBICOKMMU
3HAYCHUSIMU aHOMAJbHOIO OTKJIMKa. B 1eHTpe
BepxHell yacTu OJioKa 3apUKCHMpOBaHA aHOMAJIHS
C 30HOW TMOBBILIEHHBIX 3HAYEHUNA AHOMAJIbHOTO
oTkiauka. OmHAaKO UMeeTcsl OOoJbIIas BEPOSITHOCTD
TOTO, YTO MPOOYypeHHAasT OIepaTopoM 0JI0Ka CKBa-
KMHA HE TIoNajia B 3Ty 30HY C IIOBBIIIEHHBIMU
3HAUYCHUSIMM aHOMAJIbHOTO OTKJIMKA M OKa3ajlach
HemnpoaykTuBHOU [34, 35].

B paiione 6moka Urumaco II o0HapykeHBI Tpu
OTHOCHUTEJIbHO HEOOJIbIIINEe aHOMAaJbHBIC 30HBI
TUMa “3ajexsb raza”. Hanboabluii MHTEpeC mpe-
CTaBJISIET 3aIlagHasi, caMasl KpyIlHasl IO IUIOIIagu
aHOMaJIHsI.

CrnenyeT OTMETHTBh, UTO B IIpefeiiax OJOKOB
Urumaco I u Urumaco Il BeImosHeHBI ceiicMu-
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yeckne padbotrel 3D obmeit mnomansio 500 u
400 xm? cooTBeTcTBEHHO [36].

3. TlonyyeHHBIE pe3yabTaThl CTaBSIT MOJ COMHEHUE
11eJIeCO00pa3HOCTh TIPOBEACHUS HaTbHEHIINX I10-
HWCKOBBIX paboT Ha miomanu 67oka Urumaco 1.
JleTanpHBINM aHAIM3 3THX MaTepUaOB U UX COIIO-
CTaBJICHHE C MMEIOIIMMMUCS Te0JI0ro-reodusnye-
CKMMM ITaHHBIMM MOTYT TaKXe CITOCOOCTBOBAThb
MPUHSITUIO PEIleHUs] O MPOBEACHUN daJIbHEHIINX
MOMCKOBBIX pabdoT B paitoHe 610ka Urumaco II.

4. B npenenax 61oka Cardon III mpobypeHa ckBa-
KMHa, KoTopas okasanach cyxoii [33]. Ha mmoma-
IM 0J0Ka 3aKapTHMPOBaHBI eIlle IBEe HEOOJbIIINE
aHOMAJINM, OJHA U3 KOTOPHIX HE MMeeT 30HBI MO~
BBILLIEHHOTO IUIACTOBOro mamieHus. Ckopee Bcero,
B 30HY C IIOBBIIICHHBIM 3HAUY€HHEM ILIaCTOBOTO
JaBJIEHMST 3Ta CKBaXXWHa He Tomnana (Ha pUCYHKe
B pabote [32] oHa oOoO3HaueHa MPaKTUYECKU Y
BEpXHEU TpaHMLbI OJIOKA).

5. Ha puc. 14, B npaBoif ero 4yactu, MMeeTcd eule
OJHa cyxasl CKBaXMHa. AHOMaJIus TUIIa “3ajieKb
VB” 3gech BoisiBieHa. TeM He MeHee B LIEHTpaJlb-
HOI 4acTH IOJyOCTpOBa OOHApYyKEHbl U 3aKapTh-
pOBaHKI ABE HEOOJBIINE aHOMAIUU C 30HAMM I10-
BBIIIICHHBIX 3HAYCHUI IIJIACTOBOTO MaBJICHUS.

OmnepaTuBHAs OlEHKA NMEPCNEKTHB HedTerasoHoc-
HOCTH YYACTKOB Il JIMIEH3HPOBAHHA. TeXHOJIOTUS
crieanbHOi 00paboTKM M AelnppupoOBaHUs JTaH-
Hbix 133 MOXeT UCIoJb30BaThCs (MU C JOCTATOYHO
BBICOKO# 3((EeKTUBHOCTHIO) IJISI MOJYYCHUS OIepa-
TUBHOM OIIEHKU TEPCIEKTUB HePTEerasoHOCHOCTU
c1a00M3yYeHHBIX YYaCTKOB, a TaKXKe y4acTKOB, TIPEI-
JIOXXEHHBIX (BBICTaBJICHHBIX) COOTBETCTBEHHBIMM pe-
TYJISATUBHBIMM OpTraHaMM Ha OTKPBITHIC ayKIIMOHBI.
IToxyyeHMe HOBBIX (IOTOJHHUTCIBLHBIX W HE3aBHCH-
MBIX) JaHHBIX O TOM HWJIM IPYTOM y4acTKe IT03BOJISIET
KOHKPETHOMY MHBECTOPY (HEIPOIIOJIbh30BATEIII0) IPH-
HSTh B JOCTAaTOYHOM CTENeHN 00OCHOBAaHHOE pellieHue
0 11e7eCO00pPa3HOCTH YYacTUsSl B TOPTax WM IOKYIIKK
KOHKpPEeTHOM HehTera3oHOCHOI (HedTerazonepcrek-
TUBHOW) Tiomanu. [IpuMepsl MpUMEHEHUsS “‘CIyT-
HUKOBOI” TEXHOJIOTUM IJIST DTUX LIeJIell IeMOHCTPHU-
pyroT puc. 15 n 16.

Tak, Ha yyacTtke 3 (puc. 15) B pesynbTare obpa-
6oTku gaHHBIX 33 oOHapyXeHbl M 3aKapTUPOBAaHBI
YyeThlpe aHOMAaJIbHBIE 30HBI TUMA “3ajiexkb raza” Tpu
HYJIEBBIX 3HAYEHMSIX CPEIHETO TUIACTOBOTO JAaBJICHUS.
[Ipu 3TOM MPaKTUYECKU BCE aHOMAIMU PACIIOIOXKEHBI
B 3aIlagHOM YacTH y4yacTKa oOciemoBaHus. Ha Bocrto-
K€ yJacTKa BBUIY OTCYTCTBUS aHOMAJIBHBIX 30H M30-
JIMHUY aHOMAaJIbHOTO OTKJIMKA HE CTPOMJINCH. Jlomo-
HUTEJIbHOE MPUMEHEHNE METOIUKU OILIEHKHU CPEIHETO
IJIACTOBOTO NTaBJIEHUS TT0KA3aJio, YTO M3 YEThIpeX 00-
HapyXeHHBIX aHOMAJIbHBIX 30H MPaKTUYECKUl MHTE-
pec mpencrasiseT Toabko AT3-1, pacnonoxkeHHas B
[OTO-3aIagHoOM YIJIy ydyacTka 3.

Ha yuacrtkax 4, 5 (puc. 16), pacnojioXeHHbIX psi-
oM, OOHApy:KeHbl M 3aKapTUPOBAHBI B aHOMaJlb-
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Puc. 15. Kapta aHoManuii Thna “3ajiexp rasza” Ha ydacTke 3,
o pe3yJibTaTaM 00pabOTKM CIYyTHUKOBBIX JAHHBIX: / — IIKaja
MHTEHCUBHOCTU aHOMAJbHOTO OTKJIWKA; 2 — TEKTOHWYECKHE
HapylleHMs1; 3 — KOHTYp ydacTka; 4 — IUIoLalb aHOMaJbHOI
30HBI, KM?

M:250 000

AT3 runa "ras" 4

Puc. 16. Kapra aHomanuit TMIIa “3ajiexXb ra3a” Ha yJacTKax 4,
5, Mo pe3yabpraraM OOpabOTKM CIyTHUKOBBIX MaHHBIX: [ —
1IKaja MHTeHCUBHOCTH aHOMAJTbHOTO OTKJIMKA; 2 — KOHTYPHI
Y4YacTKoB; 3 — IUIONAnb aHOMAaJIbHOI 30HBI, KM?

30

HbIE 30HBI THMIIA “3aJieXb Ta3a”. B HUX BBISIBICHBI
YYaCTKM C OTHOCUTEILHO TOBBIIIEHHBIMUA 3HAYeHUSI-
MU TUIacTOBOTO nmasiaeHusA. OIHAKO TOJBKO HEOOb-
moit ¢pparmeHT AT3-1 momagaeT B KOHTYpBI y4acT-
Ka 4 (B 10T0-3alagHOM YIJIy), ¥ TIPUMEPHO TI0JIOBUHA
AT3-2 pacrojioxkeHa Ha ydyacTkKe 5 (B ceBepo-3aliaj-
HOM yriy). B menom Gosblast rmiomanb ydyacTKoB 4
W 5 He TIPEACTaBISIET MPaKTUIECKOro MHTepeca IS
JIMLIEH3UPOBAHMUS — 3aC/IyKMBAlOT BHUMAHUS TOJIBKO
OTIEeIbHbIE UX (parMeHThI.

Tl'azosbiii kpaTtep B [dapBade (TypkmeHucTaH).
binaromapss MHOro4YMCI€HHBIM BuaeopoarkaM B UH-
TepHeTe (puc. 17) KkpaTep WUPUHOK 0KO0jI0 60 M U
rryounHoi 20 M yXe MOJy4Yusl Heo(UIIMalbHOE Ha-
3BaHue “Bpata Aga”. IlyTellleCTBEHHUKN Ha3bIBAIOT
ero takxe “JIBepp B mpeucrnonHior”. Kpartep pac-
MoJIoKeH B LieHTpe nycThiHu Kapakymbl (“YepHblie
necku”), oH 00pa30oBajcs IPU I'e0JOTOPa3BeIOIHBIX
padotax B 1971 r. B mMoMeHT OypeHus B KpaTep
nmpoBajauyiach OypoBasi yCTaHOBKAa. BbBIIO MPUHSATO
pellleHre CXedb HaXOAALIMICS B IIyCTOTaX ras, Oj-
HAKO OH MPOIOJIKaeT ropeTh A0 cux mop (40 ier),
MpuUBJeKass K Kparepy HeMayio TypucTtoB. Hemaneko
OT ropsIlero KpaTepa HaXoAsTCs ellle ABa MOJI0OHBIX
MpoBajia aHAJIOTMYHOTO IIPOUCXOXIECHUS. DTU Kpa-
TEepbl He TOpST, HAIop ra3a 3mech ropasmo ciabee.
CrelyaaucThl yTBEPXKAAKOT, YTO C IIOMOIIbIO Ha-
KJIOHHO HaIlpaBJIeHHOTO OypeHUs 13 0oJiee MIOTHBIX
YYacCTKOB JIB€ 3aJieXXd MOTYT 3KCIUTyaTUPOBATbHCS.

Puc. 17. T'azoBriii KpaTep B JdapBase
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Puc. 18. AHOManbHasl 30Ha TUIIa “Ta3oBas 3ajiexXb” B palloHe
ra3oBoro kparepa B JlapBa3se, 1o pe3yjbTaTaM 00paOOTKU IaH-
Hbix JI33: I — 1mKajaa MHTEHCUBHOCTA aHOMAJIbHOTO OTKJIMKA;
2 — aHomanusl Tana “HedTb”; 3 — KOHTYp aHOMAaJbHOM 30HBI
TUIa “ra3”; 4 — y4acTOK MOBBIIIEHHOTO JaBJIEHUSI B aHOMaJlb-
HOIl 30He Tuma “raz”

Henaneko oT orHeHHOro Kparepa MMEIOTCS 3aKOH-
CEpBUPOBAaHHbBIE CKBa>KUHBI.

CIyTHUKOBBIC JaHHBIE OTHOCUTEILHO HEOOIBIIIO-
ro (pparMeHTa TEPPUTOPUU B pailOHE PACIIOIOXECHMUS
Kparepa ObUIM 00paboTaHbl C LIeJIbI0 OOHAPYXKEHUST U
KapTUpOBaHUS aHOMAaJbHBIX 30H THUIIa “3ajexXb rasa”
n “3anmexnb Heptu”. B pesdynabrare Ha 0OpabOTaHHOI
TJIoNIany OOHApyKeHBI JIB€ aHOMAaJIbHbIE 30HBI THTIA
“3aJlexXb raza” ¢ ydyacTKaMM IOBBILIEHHBIX 3HAUYEHUIA
cpemHero IiacToBoro mapineHus. Cam Kpatep pacro-
JIOXEH B LIEHTPAJIbHOM aHOMaJbHOI 30HE, B KOHTYpE
TOBBIIIEHHBIX TIJIACTOBBIX HaBiieHuil. B mpenenax
STOM aHOMAJIMU BBIACICHA U OKOHTYpPEHA TaKXKe aHO-
MajbHasl 30Ha Tuna “3ajexb HeTu” (puc. 18). Bro-
pasi aHOMaJIbHasT 30Ha MPUMbIKAeT K I0KHOM I'paHUIIe
yJacTKa oOCJIeIOBaHUs M MOJHOCTHIO B IOXHOM Ha-
TIpaBJIieHUW He TIPOCIIeXeHa.

Pa3mepnl aHoManuu B pailoHe KpaTepa (0e3 yueta
HIKHel) 11x6 KM?; TIoaab aHoMalluy Tuna “ra3” —
48 KM?, yyacTKa TOBBILICHHOTO HaBieHHs — 16, aHO-
Mamuu tuma “Hedrts” — 10,2 KM2

JlomoTHUTe IbHBIE WM HE3aBUCHMBIC HaHHBIE I10-
3BOJISIIOT KOHCTAaTUPOBATh CJEMyollee: a) KpaTep pac-
TOJIOKEeH B paiioHe CpeaHero Mo pa3MepaM MeCTO-
pOXIeHMS raza; 0) MOXHO IIPEIMNOJOXHUTb, YTO IO
MMPUYNHE HETePMETUYHOCTH TTOKPHITIKH UIET MPOIece
pa3pyllIeH’s] MECTOPOXIECHUs; B) HaJIMYME B TIpeie-
JIax aHOMAaJbHOM 30HBI YyYacTKa C TOBBIIICHHBIMU
3HAYEHMUSIMM TUTACTOBOTO HABJIEHMST CBUIETEILCTBYET
O TOM, YTO B 3TOM pailoHE MOTYT OBITH TOJIYYEeHBI
MIPOMBIIIJICHHBIE (KOMMEpYeCKre) TIPUTOKM Trasa;
I) HaJIMYMe BTOPOU (F0OXKHOV) aHOMaJIbHOU 30HBI yKa-
3BIBACT Ha BO3MOXHOCTh OOHapyXKeHMSI B 3TOM paiio-
HE IOIMOJHUTEIbHBIX aHOMAJbHBIX 30H THUIA “3ajieKb
raza” m “sajexn HepTU”; 1) B LIEJOM paiioH ClIeayeT
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CYMTaTh TIEPCIIEKTUBHBIM [UISI TIPOBENECHUSI TTOUCKO-
BBIX pabOT Ha HedTh U ras.

BoBoapl. [IpuBeneHHEIC BhIIIE Pe3yJIbTaThl, & TaK-
K€ Ipyrhe MaTepuajbl BBIIIOJIHEHHBIX SKCIIEPUMEH-
TOB [17] CBUIAETENBCTBYIOT, YTO TEXHOJOIUsS OOpa-
00TKHU U AemndpupoBaHus (MHTEPIIPETALlMN ) JaHHBIX
J133 mo3BoJisieT omepaTUBHO OOHAPY:KMBATh U Kap-
TUPOBAThH B MIEPBOM IPUOJIMKEHUY aHOMAaJIbHbBIE 30HbBI
THIIA “3ajIeXb HehTn” U (WIu) “3ajexb rasza”, KOTo-
pble B OOJBIIMHCTBE CIy4yaeB MOTYT OBLITh OOYCJIOB-
JIEHbl MeCTOpoxXaeHUsIMU Y B. Pesynbratel 00paboTKu
U Jemu@prupoBaHUs — 3TO HOBas (IONMOJHHUTEIbHAS)
U, IJaBHBIM 00pa3oM, He3aBHCHMMAas HMH(oOpMaNus, KO-
TOpasi MOXeT OBITh TOJIE3HOW M BOCTpeOOBAaHHOI Ha
J1I000M 3Tare TeoJoropa3BeloyHOro IMpollecca Ha
HedTh U Ta3. llenecoobpasHo Takke aKIEHTHUPOBATHb
BHUMaHME Ha €Ille OJHY XapaKTePUCTHYECKYID 0CO-
0eHHOCTh 3TOii MHGOpPMAIMA — ONEPATHBHOCTH €€ IO0-
JIyJYeHHS.

AHoManuu tuma “sanexns YB”, BoiaessieMble B
pe3ylibTaTe 00paboOTKU M AeIIU(pUPOBAHUS JaHHBIX
J133, B 3aBUCMMOCTHM OT MaciuTaba oOpabOTKH MOXK-
HO CYMTATh JIOKAJTHbHBIMUA W PETHOHAIBLHBIMU KpPHTE-
pusimu HedTera3oHocHocTH. boyee Toro, 3Ta HOBasg
¥ He3aBUCMMas HHOOpMaAIUs BO MHOTIHX CIydyasix
MOXET OBITh “TIPSIMBIM MHAMKATOPOM HedTerazoHoc-
Hoctu” (ITMHI). Ee crnemyer ucmonab3oBaTh IIpU
MPUHITUM OOOCHOBAaHHBIX PEILICHUI O IieJecoodpas-
HOCTM TIPOBEIEHUST Ha M3YYaeMBbIX TUIOLIAISIX TOITON-
HUTEJIbHBIX HUCCIEIOBAaHUI M OypeHMs, a TakxKe IJIsT
pPaHXUPOBaHUS 00CICIOBAHHBIX B PEKOTHOCIIMPOBOY-
HOM peXrMe OOBEKTOB IO TT0Ka3aTeIi0 O4epeaHOCTH
MPOBEACHUST ACTATbHBIX pabOT U OypeHMsI.

Metonuka obpabotku nmaHHbIX 33 mo3BossieT
BBIIENIITE WM KapTUPOBaTh aHOMAaJIbHBIE 30HBI THITA
“zamexp YB” mis pasnuuHbBIX (B TOM YHCIE HYyJe-
BBIX) 3HAYCHMIA CpEIHEro ILIACTOBOTO JaBJICHMUSI.
TpagulIMOHHO TP HYJIEBBIX 3HAYCHUSX CPEIHETO
TUTACTOBOTO JIaBJIeHUSI B pe3yJibTaTe 00paboTKu (PUK-
cUpyeTcs MaKCHMajbHasl IUIOIIadb aHOMAJIbHBIX 30H
tuna “sanexs YB”. Ilnowans aHOMaJIbHBIX 30H AJIsI
MOBBIIIEHHBIX 3HAYCHUI CPEIHEro IJIACTOBOTO aB-
JICHMSI BCerma MeHblle (BO MHOTMX CJyyasx Cyllle-
CTBEHHO MEHBIIIE) TUIOIIAA aHOMAJIU TIPpU HYJIEBBIX
3HAYCHMSIX OABJICHMSA. 30HBI IOBBIIIEHHBIX ILIACTO-
BBIX NIaBJICHUM B Ipeiesax 3aKapTUPOBaHHBIX aHO-
MaJii (pUKCHUPYIOT 00JIaCTH, B KOTOPBIX BEPOSITHOCTD
MOJIy4eHUST TIPOMBIIIJICHHBIX MPUTOKOB YB HaMmHOroO
BoilIe. OTCYTCTBME TaKMX OOJIaCTell Ha y4yacTKax BbI-
NEeJeHHBIX W 3aKapTUPOBAHHBIX aHOMAJIBHBIX 30H
CBUIETEIBCTBYET O HELIEJIeCOOOPa3HOCTH MPOBEACHUS
JIaJIbHEUIITUX ITOMCKOBBIX pabOT Ha TaKMX yJacTKax B
MepByIo o4yepenb. B mMpuHIIMIIE, NPUMEHEHHEe METOI-
KH OIEHKH OTHOCHTEJbHBIX 3HAYEHMil CpeIHMX ILIaC-
TOBBIX JABJIEHHIl MO3BOJIAET elle 0ojiee Cy3uTh 00.Jac-
™ (YYACTKM) TNpPOBENEHHS JETAJbHBIX IONCKOBBIX
padoT IepBOOYEPEIHOrO XapakTepa U 3aJaHUsl pa3Be-
MOYHBIX CKBaXXHWH.
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PesynbTathl mpyMeHEHUSI METOJa O0pabOTKM U
JemdpupoBaHus naHHBIX 133 B 1LIeJIOM MOATBEPXK-
al0T BBIBOA aBTOpa paboThl [26], “YTO 3HAYUTE]Ib-
Hasl 4yacTb cKoIuleHui YB cocpenoroueHa He B cBoje,
a Ha CKJIOHAX M MEePUKIMHAJIbHBIX OKOHYAHUSX TTOM-
HSTHI B TEKTOHMYECKU 9KPaHUPOBAHHBIX JIOBYIIKAX .

Mopdonoruss U CTpyKTypa aHOMaJbHBIX 30H C
MOBBIIEHHBIMU 3HAYEHUSIMU TIJIACTOBOTO JaBJICHUS
CBUACTEJIBCTBYIOT O IPAKTUYECKOW BO3MOXKHOCTU X
¢GopMUPOBaHMSI, COIJIACHO T€OCOJUTOHHON TEOopuuU
HedTerazoobpazosanus [1, 2]. Bo MHorux ciaydasx
MOTYEPKUBAIOTCA MaJIOPa3MEPHOCTh 1 Ci1abasi KOHT-
PACTHOCTbH TTePCIEKTUBHBLIX ITOUCKOBBIX O0BEKTOB [4].

TexHonorust o6pabOTKM U MHTEpIpeTaluu (ae-
@ prupoBaHus) CIOYTHUKOBBIX JAHHBIX B HACTOS-
1Iee BpeMsl aKTMBHO NPUMEHSICTCSI B KOMIUIEKCE C
HazeMHBIMU TeoajieKTpuueckumMu metogamu CKUII
u BOP3, yTro maeT BO3MOXKHOCTbH IOBBICUTH 3(deK-
TUBHOCTb M MH(POPMATUBHOCThL IOCIeTHUX. 3HAUYU-
TeJbHBIA (P @HEKT MOXET OBbITh TaKXe IMOJIYYEH IPU
KOMIIJIEKCMPOBAHUY 3TON TEXHOJOTUM C IPYTUMU
reo@u3MIeCKUMHU METOIaMU, M B IIEPBYIO OYepelb C
BbICOKOpa3pemawieit 3D-ceiicMopa3BeaKoii.

O1eHKa TepcrieKTUB He(TeTra30HOCHOCTH TI0 pe-
3yJbTaTaM 00pabOTKM M MHTepHpeTaluu JaHHbIX 133
MOXET HaWTH MPUMEHEHWE IPU PEKOTHOCIUPOBOY-
HBIX OOCJIEIOBAHUAX TPYAHOAOCTYIIHBIX U yOAJTCHHBIX
PETrMOHOB, B TOM 4YHCJie APKTUYECKOTO M AHTapKTH-
YyecKoro 1renbhoB. MeTonnka peKOrHOCIMPOBOYHBIX
HUCCICIOBAaHUI IPaKTUUECKU OTpaboTaHa U MCIOJIb-
3yeTcsl ISl TIOJyYeHUsI ONlepaTUBHON MH(OpPMAILIUU O
MepCreKTuBax HedTEera30HOCHOCTH TeX M MHBIX IIJI0-
maneii. CpemHue U KpYIIHBIE MecTopoxaeHus YB
MOTYT OBITh OOHAPYKEHBI 1 3aKapTUPOBAHBI IIPU UX
HAJIMYUM Ha YyJYacTKax oOCJeIOBaHUS B PEKOTHOCIIH-
poBoYyHOM pexume. OmnepaTHBHAsI OLIEHKA IEPCIIeK-
TUB HE(PTEra30HOCHOCTU JIUIIEH3MOHHBIX OJIOKOB U
TUIOIIAAeA C TOMOIIbIO TEXHOJIOTMM OOpaboTKu U
WHTEPHpEeTallMy CIYTHUKOBBIX MAaHHBIX OymeT CII0-
COOCTBOBAaTh CHIKEHMIO (DMHAHCOBBIX PUCKOB, a TaK-
K€ MaTepHaJIbHbIX M BPEMEHHBIX 3aTpaT IpU IPOBeE-
JNIEHUU TIOMCKOBBLIX pabOT Ha He(Th M Tas.

OnpIT mpoBeAeHUs anpodaly TEXHOJOTMU B
pa3nuyHbIX perroHax [17—20] moka3biBaeT, 4TO MpPU
00paboTKe U MHTEPIPETALIMM CIYTHUKOBBIX JaHHBIX
bosee xkpynmHoro maciuraba (1:10 000 u kpymHee) u
BBICOKOTO pa3pelieHus] MOTYT OBITh OOHapyXKeHBI U
3aKapTUPOBAHbl aHOMAaJbHBIE OOBEKTHl HEOOJBIINX
pasmepoB (100—300 m).

B cratee [21] oxapakTepu30BaHbI OTJIWYUS T€O-
anektpuueckux MetonoB CKMIIT u BOP3 ot kinaccu-
YECKMX DJIEKTPUUECKUX M 3JIEKTPOMArHUTHBIX METO-
JIOB, a TaKXKe OTMEYEH MX BKJIAJ B CTAHOBJIEHHE HOBOI
napaaurmMsl reou3nYecKHX HCCIeN0BaHMiA, CYTh KO-
TOPO COCTOMUT B “HpAMBIX” MOMCKAX KOHKPETHOIO
¢m3nyeckoro BemecTBa: raza, HeTH, Ta30TUAPATOB,
BOJIbl, PYAHBIX MUHEPAJIOB U MOPOJ (30JI0TO, TUIATU-
Ha, cepeOpo, LIMHK, ypaH, aJMas3bl, KUMOEpJUTHI
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U 1p.). HayagbHBIM 3TarmoM B CTAHOBJICHMU JTaHHOM
IMapaguTMbl MOXHO CYMTATh TEePBLIC MCCIEIOBAaHNS 1
pa3paboTKu Mo “IpsIMBIM” MeToJaM ITOMCKOB He(pTU
u raza. Torma ke B TeoJIoro-reopu3nvecKylo TepMu-
HOJIOTMIO OBIJIO BBEIEHO M3BECTHOE M IIMPOKO HC-
MOJIb3yeMOe B HacTosIIee BpeMs (B TOM YHCJIe aBTO-
pamu) BbIpaxXeHUe “aHoMausi TUNa «3ajiexn»” (AT3).
B cBs13U ¢ 3THM 1IeIeco00pa3HO TaKKe OTMETHUTh, YTO
OIIpeleJICHHBI BKJIaA B CTAHOBJICHUE “BEIIECTBEH-
HOM TapagurMbl” Teo(pU3NUEeCKUX UCCIeN0BaHUI
BHOCHT OPUTHMHAJIBHBIA METON O0OpabOTKM W WHTEP-
nperanuu gaHHbIX 133 [19, 20], npakTudeckas am-
pobalns KOTOPOro IPOBOIUTCSI aBTOpaMU HauMHas C
2010 r. MeTtoa opueHTHpPOBaH Ha OOHapyXeHUe U
KapTUPOBAHME IO CITYTHUKOBBIM TaHHBIM aHOMAJIMIA
THna “samexns HedTH”, “3aymexp rasa”, “BOJOHOC-
HbIIA TOPU3OHT”, “30HA 30JIOTOPYAHON MMHEpaau3a-
mun” u ap. CoBMECTHOE MCMIOIb30BaHME METOIOB 00-
paboTKM M  MHTepmpeTtanuu JaHHbIX J33 wu
texHonoruu CKWIT-BBOP3 Ha pasauyHbIX 3Tamax
re0JIOro-reoU3NIECKIX HUCCACAOBAaHUM IT03BOJSICT
OINTUMU3UPOBATh U YCKOPUTHh IMOUCKOBBIE M M3BICKA-
TEJbCKUE 3TaIlbl Te0DU3NIECKUX padoT.

MHorue crneuuaaucTbl U 3KCIEPTHl MPUICPXKU-
BaIOTCSI MHECHHsI, YTO B HACTOSIIEEe BpeMsl IPaKTH-
YyecKku Jrobasi TeXHUYecKas 3amadya MOXeT OBITh pe-
meHa. JIng 3Toro Heo0XOAMMO TOJbBKO I0CTATOYHOE
KOJIMYECTBO BpeMeHH M (DMHAHCOBBIX PecypcoB. YKa-
3aHHOE TaKXXe CIpPaBEeIJIMBO W TPU PEIICHUU TaKuX
BaXKHBIX MPaKTUYECKUX 3a1ad, Kak obecrieueHue YK-
pPauHBI COOCTBEHHBIMM SHEPIeTUYCCKUMU PECYPCaAMMU.
CormracHo pesyJibTaTaM BBITIOJIHEHHBIX WCCIIeI0BaHUI
B 2001—2010 rr. Ha psaae Iuomageid B pasadUHBIX
pernoHax YKpawHbI, COIEHCTBOBAaTH 3TOMY MOXKET
aKTUBHOE TIPUMEHEHME OIEePATUBHBIX M MOOWMIBHBIX
TeXHOJOTUI “IIPSMBIX” TOMCKOB U Pa3BeAKU CKOII-
geHuii YB (B TOM umclie B3KCOpecc-TeXHOJOTUU
CKUII-BBP3 u cnemuasbHOro Metoma oo0pabOTKU
U UMHTepnperanuu maHHBIX [33). ABTOpBI YBEpEHHI,
YTO BKJIIOYEHUE TAKOTO POAA TEXHOJOTUH B TPAIU-
IIMOHHBIM KOMILUIEKC ITOMCKOBBIX T'€0JIOrO-Teodu3u-
YEeCKMX METOHOB OYyIEeT CIOCOOCTBOBAaTH KaK MMHM-
MM3aluy (DMHAHCOBBIX 3aTpaT Ha pelleHue NTaHHOM
3alaun, TaK U COKpAIlleHWI0O BPEMEHU Ha ee IMPaKTHU-
YECKyI0 peaan3aluio.

B 3akmmoueHne oOpaTUM BHMMaHME Ha 3JIEKTPOH-
Hyio nybnaukamuio KomnaHuu Energy Exploration
Technologies Inc. (NXT), B KoTopoli IpeajaracTcs
“peBOJIIOLIMOHHASI” TEXHOJOTUs, U3MEHSIONIAs IMPo-
liecc MouckoB HedTu U rasa. B cratbe [37] BHauane
aHAJIM3UPYETCS TPAAUIIMOHHBIN IIPOLIECC ITOMCKOBBIX
HUCCJIENOBAHMM, KOTOPBIA XapaKTEepU3YyeTCsSd 3HAYM-
TETEHBIMA PUCKAMU W CYIIECTBEHHBIMH ITPEUMYIIIC-
ctBaMmu 1151 KpynHbix E&P xomnanuii. Jlanee oobsic-
HsIETCS, KaK oIllepaTuBHast TexHonorus Stress Field
Detection (“SFD”) “oxuBiser” mpouecc MCCIAeAo-
BaHMI, YMEHbIIAsg PUCKU M (PMHAHCOBBIC MU3ICPXKKU,
YTO TIPUBOAUT K “ypaBHUBAHMUIO WIPOBOro IoJs”
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MeXIy KPYIOHBIMU M MEJIKMMM KoMmnaHusiMu. M Ha-
KOHEII, B MyOJIMKAIIUM TIPEACTaBISeTCI MOIENTb (hu-
HAHCOBO-IIPOMBILIJICHHOM TPYIIbl IIOJ YCJIOBHBIM
Ha3BaHueM “Embassy Domestic” misg mHBeCTUpOBa-
HUS He(PTEITONCKOBBIX ITPOEKTOB.

ITogoGHOro poma TexHoJiornueckasi cxema (puHaH-

CUPOBAaHUS MOXET ObITh peayin30BaHa U Ha 0a3e reo-
snektpudeckux metomoB CKHMIT u BOP3, a Takxke
CHelalbHOTO METoJa 00paboTKMU U Aemmn@pupoBa-
HUSI CITyTHUKOBBIX TaHHBIX.
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OIIEHKA OTHOCHUTEJBHBIX 3HAYEHU I TVIACTOBOI'O JTABJEHMSA ®JIIONIOB B KOJUIEKTOPAX:
PE3VJIbTATBI DKCIIEPUMEHTOB U IIEPCIIEKTUBBI ITPAKTUYECKOI'O ITPUMEHEHMU A

[IpuBomATCST pe3yabTaThl IKCIIEPUMEHTAIBLHOM aripodaIii METONUKY OIIEHKY TUIACTOBBIX TaBJICHMIA (DIIIOMIOB B paM-
Kax TeXHOJIOTMU 00pabOTKU Y MHTEPIPETALUM JAHHBIX TUCTAHIIMOHHOTO 30HAUpoBaHus 3emin ([33) c 1enbto “npsi-
MBIX” TIOMCKOB U Pa3BeAKU MECTOPOXACHUI yriaeBoaoponoB (Y B). TexHomorust naet BO3BMOXHOCTD OIepaTMBHO OOHAa-
PYXMBaTh U KapTUPOBAaTh aHOMaJIbHbIE 30HbI TUIIA “3aeXb HeTU” U (MIK) “3aJeXb raza”, KOTopble 00YCIOBICHBI
CKOTUIEeHMSIMU Y B pa3HbIX pa3MepoB MpH pa3IMYHBIX (B TOM UMC/IE HYJIEBBIX) 3HAUEHUSIX IJTACTOBOTO AaBJIEHUST (DO~
JI0B. 30HaMU TOBBILIEHHBIX IJIACTOBBIX JaBIEHUI B Mpeleiax 3aKapTUPOBAHHBIX aHOMATUH (DUKCUPYIOTCS 00J1acTH,
B Mpefiesiax KOTOPhIX BEPOSITHOCTD MOJTYYeHUsI IIPOMBILIEHHBIX TPUTOKOB Y B HamHoro Bbiiie. [IpakTuueckoe mpu-
MEHEeHUEe METOIVKU TTO3BOJISIET CY3UTh 00J1acTU (YYacTKK) MPOBEIEHUST IETATbHBIX TOMCKOBBIX paOOT MEPBOOYEPETHO-
TO XapakTepa M 3alaHus pa3BelOYHbIX CKBaXKMH. TexHoI0rus 00padboTKu U AeirdpupoBaHus TaHHBIX [133 aKTUBHO
TIPUMEHSIETCS B KOMIUTEKCE ¢ Ha3eMHBIMU T'€03JIeKTPUIECKUMI METOIaMU CTAHOBJICHUST KOPOTKOMMITYJTbCHOTO TTOJIST 1
BEPTUKAIBLHOTO 3JIEKTPOPE30HAHCHOTO 30HAMPOBAHUS. DTO 3HAUYUTEIbHO MOBbILIAET 3(h(HEeKTUBHOCTD 1 MH(DOPMATUB-
HOCTb nocaenHux. CyniecTBeHHBIN 3 dEKT MOXKeT OBITh IMOTyYeH OT KOMIUIEKCUPOBAHUST YKa3aHHOM TEXHOJIOTUH C
JIPYrUMU Teo(pr3nIecKUMU METOIaMU, 1 B TIEPBYIO oUYepelb ¢ BhICOKOpaspelatouiein 3D-ceficMopa3BeaKoit.

KmoueBbie ciioBa: He(Th, ra3, MECTOPOXIEHUE, CIYTHUKOBBIE TaHHBIE, TEXHOJIOTHUS, IIPSIMbIe ITOMCKU, 00paboTKa,
WHTEPIIPETAINS, TUTACTOBOE NABJICHUE, TEORIEKTPUICCKIE METOIBI.

C.I1. Jlesawos, M. A. SAxumuyk, I.M. Kopuaein

OIIIHKA BITHOCHUX 3HAYEHbD IIJIACTOBOI'O TUCKY ®JIOIIIB ¥ KOJTEKTOPAX:
PE3VYJIBTATU EKCITEPUMEHTIB I ITEPCITIEKTUBU ITPAKTUYHOTI'O 3ACTOCYBAHHA
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HagezneHo pe3ynbraTty eKCIIEPUMEHTAIBHOI arpo0allii METOAMKM OLIiHKY TJIACTOBUX TUCKIB (IIOI/IiB Y MeXaxX TeXHO-
Jiorii oOpoOKM Ta iHTepIpeTallil JaHUX TUCTaHUiiiHOoro 30HaAYBaHHS 3emii (133) 3 MeToro “mpsiMux” MOIIYKIB i
po3Binku popoBulll ByriaeBoaHiB (BB). TexHoorist na€ 3Mory orepaTuBHO BUSIBJISTU Ta KapTyBaTU aHOMaJbHi 30HU
Tuny “nokian HadTth” i (a00) “mokyaz rasy”, siki 3yMoBJIeHi cCKyrmueHHIMU BB pi3HuX po3MipiB 3a pi3HUX (y TOMY
YHMCIIi HYJIbOBUX) 3HAYEHb IJIACTOBOTO TUCKY (MIt0iiB. 30HAMU MMiABUIIIEHMX TUIACTOBUX TUCKIB Y MEXax 3aKapTOBAHUX
aHoOMaJliii (hiKCYIOThCS OISTHKU, Y MeXKax SIKMX iMOBIpHICTh Ofiep>KaHHs MPOMMCIIOBUX NMpUIUIMBiB BB icTroTHO BuIIIa.
¥ pasi 3acTocyBaHHSI METOJIMKU MOXHA CYTTEBO 3BY3UTU 30HU (IUITHKHU) MPOBEASHHS A€TaJIbHUX MTOLTYKOBUX POOIT
MepIIIoYEProBOro XapakTepy Ta 3aKJaAeHHS pO3BidyBaJbHUX CBEPMJIOBUH. TeXHOJIOTi0 00poOKH i aemnbpyBaHHS
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nmaHux /133 akTMBHO 3aCTOCOBYIOTh Y KOMIDIEKCI i3 HA3eMHUMU Te0eICKTPUUYHIMH METOIaMU CTAHOBJICHHST KOPOTKO-
IMITyJIbCHOTO TIOJISI Ta BEPTUKAIBHOTO €JIEKTPOPE30HAaHCHOTO 30HAyBaHHs. Lle cyTTeBo miaBuilye e(eKTUBHICTh Ta
iH(OpMATUBHICTb OCTaHHIX. 3HAUHUN e(PeKT Moxke OyTH OTPUMAaHU Bill KOMIUIEKCYBaHHSI BKa3aHOI TEXHOJIOTII 3
iHIIMMUY reodi3MYHUMM METOAAMMU, i B TIEPIIY YePry 3 BUCOKOPO3AiJibHOW 3D-ceiicMopo3Binkolo.

Kuouosi cioBa: HadTa, ra3, pogoBulle, CYMyTHUKOBI TaHi, TEXHOJIOTis, MPsIMi MOIIYyKU, 00pobKa, iHTepIpeTallis,
IJTACTOBMI THUCK, T€0EJIEKTPUYHI METOIH.
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