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BO3MOXKHOCTU MOBWJIBHBIX TEO®PU3NYECKUX TEXHOJIOTUI
ITPU TIOMCKAX U PA3BEJKE CKOILJIEHUI METAHA B YITOJbHBIX BACCEMHAX
N APYI'NX HETPAAMIINMOHHBIX I'OPIOYNX NCKOITAEMbIX
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The results of experimental application in 2001—2010 of nontraditional geoelectric methods of forming short-pulsed
electromagnetic field (FSPEF) and vertical electric-resonance sounding (VERS), as well as a new method of remote
sensing (RS) data processing for the free gas (methane) accumulations prospecting within the coal-bearing rocks distribution
are given. They indicate that the anomaly of the “pool of free gas (methane)” type can be detected and mapped by areal
FSPEF method survey. The bedding depths and thicknesses of the anomalous polarized layers (APL) of “gas” type are
determined by VERS sounding. Special method of remote sensing data processing also allows you to select and map
operatively the anomalies of the “pool of free gas” type. The experiment results testify of practical possibility of the
FSPEF—VERS technology and method of remote sensing (RS) data processing using for the free gas (methane)
accumulations exploration and prospecting within the coal mines and coal-bearing series spreading. The same techniques
can be used also for the accumulations of other non-traditional fossil fuel prospecting — shale gas, hydrocarbon
accumulations in the crystalline rocks, hydrogen and gas-hydrates. The broad application of mobile operative technologies
at various stages of different types hydrocarbon accumulations prospecting will accelerate and optimize the exploration
process in general.

Keywords: geoelectric survey, electric-resonance sounding, deposit type anomaly, free gas, shale gas, methane, coal mine.

Baenenne. B cBs3u ¢ CylIeCTBEHHBIM POCTOM MU-
POBOro IOTPeOJCHUSI DHEPreTUYECKUX PECYpPCOB B
HacTosllee BpeMsl KaK B YKpamHe, TaK M B JPYIUX
CTpaHaxX 3HAYMTEIHbHOEC BHUMAaHME YACISCTCS HEeTpa-
JUIIMOHHBIM MCKOMaeMBbIM UCTOYHMKaM 3Hepruu. Ha-
MIpUMep, aKTUBHO W IIeJICHAIIPaBJICHHO aHaJIWU3UPY-
1oTcs [12] “ocHOBHBIE MPOOJIEMBI M ITYyTU OCBOEHUS
MEePCIIeKTUBHBIX PECYPCOB M 3allacoB ra3a MeTaHa
yroJibHbIX OacceilHoB (coalbed methane) YkpauHbl,
claHIeBoTo ras3a (shale gas), raza yIUIOTHEHHBIX KOJI-
JIeKTOpoB (tight gas), acTpobieM, razoruapatoB Yep-
HOro Mops”. 3HAYUTEJIbHBIM MHTEpec K IpodieMe
IMOMCKOB, pa3BeIKM M JOOBIYM MeTaHa YrOJIbHBIX Oac-
CEHOB M CJIAHIIEBOTO Ta3a CBSI3aH TaKXKe C TeM, UTO
CHIA OGnarogapsi CylIeCTBEHHOMY Mporpeccy B A0-
ObIYe YrOJIbHOTO METaHa M CJAHIIEBOTO ra3a BBHIILIU
Ha IIepBOE€ MECTO B MHpE IO IOOBIYE Ta3a B IIEJIOM,
oIepenuB IO 3TOMY TTokazarento Poccuio. OtmeTum
TakXe, 4TO BEAYIIMMM HEeMTIHBIMM KOMIIAHUSIMU
MMpa HaKOIUICH TPOMAIHBIN OMBIT IO IMTOMCKaM U J0-
ObIYe YKa3aHHBIX BUIOB MCKOITAEMBIX TOPIOUMX pe-
CYpCOB.

Tak ciaoxuiIoch, YTO Ha MPOTSDKEHUHM YXKe Tpak-
tnuecku 10 net (HaumHas ¢ 2001 r.) aBTOpbl HEOTHO-
KpaTHO TMPOBOAWIM IIOJIEBbIE SKCIEPUMEHTHI C IIE/IbIO
HU3YYEHUST BO3MOXHOCTH HCIIOJB30BaHUS MOOMIBLHBIX
T€03JIEKTPUICCKIX METOIOB CTAHOBJICHUST KOPOTKOMM-
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MMyJIbCHOTO 1eKTpoMarauTHoro mojst (CKUIT) u Bep-

TUKAJIBHOTO 3JIEKTPOPE30HAHCHOTO 30HIMPOBAHUS

(BOP3) [21-25, 45, 51, 53] mns oOHapyXeHUs W Kap-

THUPOBAHMSI CKOIUICHUII CBOOOMHOTO raza (MeraHa) B

npeaenax IHaxTHBIX Toneir JlonOacca. PesynbTaThl

SKCIIEPUMEHTOB TIPEICTaBIEHB B MHOTOYMCIIEHHBIX

nyonukamuax [20, 24, 28, 31, 49, 50].

B mocnenHue rogbl TeopeTUYECKHE M 3KCIIEPU-
MEHTaJIbHbIE WCCJIeOBAaHMWSI B HAIlpaBJICHUU ITpaK-
TUYECKOr0 NPUMEHEHUS IS “TIPAMBIX” TTOMCKOB
CKOIUIeHMI yrieBogopoaoB (YB) MoOOUIBHBIX TeO-
(hU3MYECKUX TEXHOJOTUN CYIIEeCTBEHHO pacCIIvpu-
JIMCh U MHTEHCU(PUUMPOBANUCH. BhIMmonHeH 00JIb-
110 00BbEM BKCIEPUMEHTAIBHBIX paOOT U IMOJTYYCHBI
HOBBIE MaTepHaJbl B Pa3IMIHBIX HePTera30HOCHBIX
pernoHax, B ToM uuciie B JloHbGacce. AKlLeHTUpyeM
BHMMaHHWE Ha CICAYIOIIUX IPUHIUIAAIbHBIX, Ha
Halll B3[JISI, acleKTax.

1. Hauanack mmpoxkast mpaktuyeckast arpooanus Ho-
BOTO MeToda OOpabOTKM M MHTEpHpeTaluu NaH-
HBIX JUCTAHIIMOHHOTO 30HIMPOBAHMS 3eMJIU
(133) ¢ uenpio “mpsAMBIX” TTOMCKOB CKOIUICHUI
HedTH M rasa, pyIHBIX ITOJIE3HBIX MCKOIIaeMBIX,
BOJOHOCHBIX KOJUIEKTOpoB [29—32]. Bra cynep-
oInepaTUBHASI TEXHOJIOTUSI TO3BOJISIET OOHApyXKu-
BaTh M KapTUPOBaTh aHOMaJIbHbIE 30HBI TUIIA “3a-
Jexb HedTH” M (Mau) “3ajexpb rasza” B JOOBIX



pernoHax 3€eMHOTO IIapa, B TOM YUCJI€ B TPYAHO-
JMOCTYITHBIX W VIaJeHHBIX (TYHIpa, Tailira, TOPHBIC
y4acTKH, MEJKOBOIHAS YacTh 1Ieabda u ap.). OHa
anpobupoBaHa TakxXe B JIOHOACCKOM permoHe ¢
1IeJIbI0 OOHAPYKEeHUs M KapTUPOBaHMS CKOTUIEHUI
cBOOOHOTO raza (MetaHa). [IpuMeHeHUe TaHHOTO

MeTola COBMECTHO (B KOMILIEKCE) C Ha3eMHOI

reoajiektpudyeckoil texHosorueit CKUIT—BOP3

MO3BOJISIET CYIIECTBEHHO COKPATUTh KaK CPOKH

MPOBEACHUST Ha3eMHBIX IIOJIEBBIX PadOT, TaK U X

CTOMMOCTb.

2. B mpouecce anmpobanum “cIiyTHUKOBOM” TEXHOJIO-
ruu ObLIa oTpaboTaHa MOMOJHUTEIbHAS METOIMKA
OLIECHKM OTHOCHUTEJbHBIX 3HAYeHWH CpeIHEeTo
IUIACTOBOTO IaBieHUsS (GIIOMIOB B KOJJIEKTO-
pax [32]. OHa pgaeT BO3MOXHOCTb BBIACIATH U
KapTHpPOBaTh B KOHTYpax aHOMAJLHBIX 30H THIIA
“3ayexxp YB” yuyacTkm (00J1acTH) C TIOBBIIIICHHBI-
MM 3HAUYCHUSIMU IJIACTOBOTO AaBJeHUs (PIIOUIOB,
B Mpenejiax KOTOPBIX BEPOSITHOCTh TOJy4eHUS
MPOMBIIIJIEHHBIX TPUTOKOB YB cylecTBeHHO
BoiIe. [IpakTnyeckoe MIpUMEHEHUE 3TOM METOIU-
KM OIICHKW OTHOCHUTEIBHBIX 3HAUCHUHN CpeIHUNX
IUIACTOBBIX JAaBJCHUI MO3BOJISIET ellle 0ojee Cy-
3UTh 00JacTH (YYaCTKM) KaK IPOBEACHMS IeTallb-
HBIX TTOMCKOBBIX pabOT IMEepBOOYEPETHOr0 XapakK-
Tepa, TaK U BbIOOpa MECT PpAaCIIOJOXCHMUS
MMOMCKOBBIX M Pa3BeIOUYHBIX CKBaXKWH.

3. B JloHbGacce BBIMOJHEHBI HOBBIE (IOTOTHUTEb-
HbIE) BKCIIEPUMEHTAJIbHBIC MCCICIOBAHUS C IIe-
JIBI0 KapTUPOBaHUsS CKOIUICHWI CBOOOTHOrO rasa
HaszeMHbIMU MeTogamMu CKWIT u BOP3, a takxke
METOIOM OOpabOTKM M MHTEPIIPETALMU CITyTHU-
KOBBIX HaHHBIX. boiee Toro, mapajieabHO 31€Ch
MPOBeNeHbl TakKXke IoJIeBble pPabOTHl aBTOpaMu
OPUTHHAJIBHOTO KOMILIeKCca TJyOMHHOIO 30HOM-
poBanug 3emnu “Ilonck”, KOTOPHIM OCYIIECTBIIS-
eTcs AVCTAaHIIMOHHAA WACHTU(UKALUS HehTH U
KOJIJIEKTOPOB Ha TiyomHax mo 5 k. IlpuHinum
paboThI 3TOro KOMILJIeKca 0a3upyeTcsl Ha UCIOJb-
30BaHMM PE30HAHCHBIX SIBIEHUN B BEIIECTBE TIPU
BO3IEMCTBUM PAIMOYAaCTOTHBIX U3JIyYCHUI HA aTo-
MBI 2JIEMEHTOB, BXOISIIMX B COCTaB KOHKPETHOTO
BUIa He(TU WIM TOPOA-KOJJIEKTOPOB (CITEKTPO-
CKOMUSI METOAOM SIIePHO-MarHUTHOTO pe30HaHca
(AAMP)) [15, 37].

4. “CnyTHUKOBBIM” MeTOJ IMpeaoCTaBUJI TakKXkKe BO3-
MOXHOCTbH BBIIOJIHUTH 00pabOTKy JaHHBIX /133 u
B IpYroM yrieHocHoM OacceitHe — Kysbacce, B
npeaenaax 1axXTHOTO MOJS YToJbHOU 1IaxThl “Pac-
manckas’”.

B pesyiapTaTe HOBBIE 3KCIEpPUMEHTAJIbHBIC Mate-
pHaITBl TTIOCTYKUJIM OTHOW M3 MPUYWH TOSIBIICHUST Ha-
CTOsIIIIeH, B HEKOTOPOM pojie “00o0Iatolieii” cTaTbu.
JIOTIOTHUTENIFHBIM ITOBOAOM K €€ HaIllMCaHUI0 MOXHO
CUUTaTh JApyrue OOBEKTUBHBIE OOCTOSTENbCTBA,
B YAaCTHOCTHU: a) IUIaHBI M IIEPCIEKTUBBI OCBOCHUS
HETPaIULIMOHHBIX MCKOITAEMBIX HEPTETUUECCKUX DPe-

cypcoB B YkpauHe [12]; ©0) HOBBIE Pe3yJbTaThl U3Y-
YEHMS TIPOIIECCOB Jera3alny 3eMJId B 11eJIoM U (hopM
€e MpOosIBIeHUs] B KOHKPETHBIX permoHax [3—5, 18,
36, 42—43]; B) HOBbIe KOHLeNLUMHU (Teopuu) obpa3o-
BaHUS YB M MX posib B BHIOOpPE HampaBiIeHWIA ITOWC-
KOBBIX pabor [5, 36]; r) addeKkTBHbIE TEXHOJOIMHU
OOHapyXXeHHUsI M KapTUPOBaHUS I10 Teo(U3NIECKUM
JMIAaHHBIM MaJIopa3MepHBIX M CJIa00KOHTPACTHBIX aHO-
MaJIuii M LeJIeBbIX 00BEKTOB [14]; 1) pe3ynbTaThl U3y-
YEeHUsI TEOJIOTUYECKOTO CTPOCHUSI M Ta30HOCHOCTH
Honbacca, mepCrneKTUBBl MPOMBIIIEHHOIO YJIaBIu-
BaHUS M YTWIM3alUM IIaXTHOro MertaHa [1—2, 33,
40—41]; n op.

Ha HekoTOphIX IMyOJMKAIUsIX, B KOTOPBIX pac-
CMaTPUBAIOTCA M aHAJIU3UPYIOTCS 3TU BOIIPOCHI, Iie-
JIeCOOOpa3HO OCTAHOBUTHCSI HIKE.

Herazanus 3emid, o0pa3oBaHHe YIJIEBOAOPOIOB,
MeTaH YrojibHbIX OacceiiHoB. V3yuyeHue M aHaiIu3 OC-
HOBHBIX IPOOJIEM M BOMPOCOB, CBSI3AaHHBIX C Jleras3a-
et 3eMii, CBUIETENIbCTBYIOT 00 OTPOMHBIX MacIiI-
tabax gaHHoro sapieHus [3—5, 18, 36, 43, 46].
MHorue uccienoBaTeIn I0JaraloT, UYTO B HACTOsIIEe
BpeMsI HeJIb3sl M3y4yaTh T€HE3WC U BECTH ITOMCK 3aJie-
Xell HepTH M raza 0e3 yuyeTa BO3MOXKHO aOMOTEHHO-
ro cuHte3a YB. AHanu3 myTeil MUrpauuu TIIyOWH-
HBIX (QIIIOMIOB, 30H Pa3rpy3KM TJIYOMHHON 3HEpPruu
MPEIOCTaBISIET HOBBIE BO3MOXHOCTH JJISI pa3pabOTKU
3(dEKTUBHBIX CTpaTeruii MouckKa 3ajiexeil HedTU u
rasza M II03BOJIIET HECTAHAAPTHO IOAONTH K OlLIEHKE
3aMacoB YIJIEBOJOPOJHOIO ChIPbSI.

B pa6otax [42, 43] oTMeuaeTcs, UTO 3aieku Hed-
T ¥ ra3a B OCaIOYHbBIX yexjaxXx U (pyHmaMmeHTax Hed-
Tera3oBbIX 0AaCCEHHOB I€HETUYECKU CBSI3aHBI C IIPO-
HUILIAEMBIMU 30HAMU 3€MHOI KOPHl M IIyOMHHBIMU
WCTOYHUKAMU SHEPTMU W BeEIeCTBa.

CorylacHO reoCOJIMTOHHOIM KOHLEIIUU HedTera-
3000pa3oBaHus [5, 36], TpaAMLIMOHHBIE METOIbBI I10-
HMCKOB M pa3BeIKM, OPUEHTUPOBAHHBIC HA ITOCTATOY-
HO KpymHble 3anexu YB, ManoshdeKTuBHBI s
pa3BeIKU MaJopa3MepHBIX 3ayIexKeil. ABTOPBI KOHIIETI-
LIMU JealoT BBIBOMA, YTO TOJIBKO PE3YyIbTaThl BBHICO-
Kopaspewatwuieit 3D-ceiicMopa3BenKu MOTYT TapaH-
THUPOBaTh YCIEIIHOE IIOMaJaHue pa3BeAOYHBIX U
9KCIUTyaTallMOHHBIX CKBAXXWH B MajJlopa3MepHBIC 3a-
nexu YB, KoTopble KOHTPOJUPYIOTCS OTACIbHBIMU
CyOBepTUKAJbHBIMUA 30HAMM HECTPYKIIUU.

Hns BblmeNIeHUs] M KapTUPOBaHUs Majlopa3Mep-
HBIX M CIa0OKOHTPACTHBIX OOBEKTOB B IIOCIEIHEE
BpeMsI IIMPOKO MCIIOJb3YIOTCSI COBPEMEHHBIC TEXHO-
JIoTUH “TIpsIMOro” TIporHo3a 3ajexeid YB Ha ocHoBe
aTpuMOYTMBHOIO aHa/JM3a BOJIHOBOTO MOJsI, Oa3upylo-
IIMeCs] Ha M3BECTHBIX KMHEMATHMYCCKMX M ITUHAMM-
YeCKUX aTpuOyTax, a TaKKe HOBBIX MH(POPMATUBHBIX
aTpuOyTax HU3KOYACTOTHOTO pPe30HaHCa CelicMMUYe-
ckoit amuccun [14]. B TeXHOMOTUSX MHTETPUPOBAH-
HOTO aHajm3a reoPu3nIecKux IoJjieil OTHOBPEMEHHO
¢ aTpubyTaM{d BOJIHOBOTO IIOJISI IIPUMEHSIIOTCSI pas-
JINYHBIC aTpUOYThl JaHHBIX HECEHCMUYECKUX METO-
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I0B (TpaBUMETPUUYECKOTO, MAaTrHUTOMETPUUYECKOTO,
SJIEKTPUUECKUX M DIIEKTPOMATHUTHBIX).

ABTOop myOnukauuu [19] oTMeuaeT HaCYIIHYIO
HEOoOXOAMMOCTh B OTpabOTKE HOBBIX ITOAXOIOB K
OlIEHKE TEePCIEKTUBHBIX He(TEra3oHOCHBIX TLUIOIIA-
et 1 00OCHOBAHUM HAIpaBJIEHUI MMOMCKOBO-pa3Be-
JIIOYHBIX paboT. OH CYMTAET, YTO METOJOJIOTUS MPO-
rHO3a JOJDKHA 0a3MpoBaThbCsd Ha KapTUPOBAaHUU He
CTOJIBKO He(TereHepUPYIOIINX 0CaA0YHBIX ITPOT00B,
CKOJIBKO TepPPUTOPUIA, Ille BO3MOKHBI KaHAIBI ITOJITO-
Ka TIIyOMHHBIX YB-GhaouaoB U MyTM UX MUTPALlUUA B
O0CaTOYHBIM Yyexos (MMeeTcsl JOCTaTOYHO MHOTO (hak-
TOB, YTO TaKHe MOATOKM MPOMCXOMAT M HBbIHE). AHa-
JIU3 peaTbHBIX TE€OJOTUYECKUX YCIOBUM CBUIETEIb-
CTBYET, YTO 3TU TEPPUTOPUM MOXHO HE TOJIBKO
IIPOTHO3MPOBaTh, HO U, CO3IaB HEOOXOIMMBIN ITOMC-
KOBBII WHCTPYMEHTApWil, BIOCICACTBUM IETABHO
KaptupoBaThb [19].

B craTtbe [33] 000CHOBBIBaeTCS BO3MOXKHOCTD CY-
IIECTBOBAHUSI TUTAHTCKOM Ta30BOI 3ajieXXu B OTJIO-
KEHMSIX TypHe-BM3eiickoro Bo3pacta lleHTpampHOro
JloHnbacca, B KOMIUIEKCE MOPOMA, MOAOOHBIX IPOIYK-
TUBHOMY He(Tera3oHOCHOMY HUXXHEKapOOHOBOMY
KomIuiekcy [dHempoBcko-JoHenkoit BrmaguHbl. Co-
JIepxaiias IUIaCThl aHTPALIMTOB OCago4YHas TOJIIa
CcpenHero KapboHa paccMaTpUBaeTCs B Ka4eCTBE OpPeo-
Jla BTOM 3ajeXyd — MPUBOIITCS XapaKTEepPUCTHKa ee
CTPOEHUS, COCTaB MOPOJ, KOHIIEHTpalluK raza. B cra-
Th€ PACCMOTPEHBI MPU3HAKW TAa30BBIX KOJOHH — P
3ajiexkeil  yIIeBOOOPOAOB, PA3BUTBIX B HECKOJBKUX
5Taxax B OCaZOYHOM TOJLIE 30H ME30-KallHO301CKO-
ro TekToreHe3a. OmpeaesieHbl ABa YIJIEHOCHBIX paiio-
Ha, I1¢ BBISIBJICHUE Ta30BBIX KOJIOHH HamOoJyee BEpo-
atHo: Jlonenko-MakeeBckuii 1 KpacHogoHckuii [33].

ITpuunHbl KaTtacTpod, CBSI3aHHBIX C BBIOpOCAMU
YTOJIbHOM MBUIM W B3pbIBAMH ra3oB B YrOJBHBIX Oac-
ceiiHaXx YKpauWHBI U MHpa aHAIM3UPYIOTCSI B pado-
Te [7]. ABTOpBI MOKAa3bIBAIOT, YTO KPOME CYOBEKTUB-
HBIX IIPUYMH, BBI3BAHHBIX HAPYIICHUSIMM IIPaBUII
0e301acHOCTH, B OOraThIX METAHOM YIJICHOCHBIX TOJI-
IIaX BEPOSITHOCTh BHE3AITHBIX IMPUTOKOB M BEIOPOCOB
ra3oB OMpeaesieTcsl MPUPOIHBIMUA (haKTOpaMH, CBSI-
3aHHBIMM C MUTpalMeil TIyOMHHBIX Ta30B. B crarhe
JleJlaeTCsl BBIBOJ, YTO CO3MaHUe Oe30MacHBIX YCIOBUM
IJIsI TION3€MHBIX TOPHBIX pabOT Ha INIYOOKUX TOpPH-
30HTaxX JOJDKHO 0a3MpOBaThCS HA T€OJIOTUYECKUX MO-
JIEJISIX TIPOMCXOXKIEeHUsI TIyOMHHOIO Ta3a M ero MMWT-
paluy, a TakKxXKe C MPUBJICYCHUEM TTOHSTHUS O Ta30BBIX
opeoJax.

Ha HeoO6XomMMOCTH M3MEHMTHL MOIXOOBI K IIPO-
THO3y KaTacTpo(pUUEeCKUX BBIIEICHUIN (BHE3AITHBIX)
M B3PBIBOB METaHa Ha IlaxTaX aKIEHTUPYET BHUMa-
HMe U aBTOp myGnukauuu [6]. OH, B YaCTHOCTH, yKa-
3bIBaCT, YTO CJIy4ad BBHIOPOCOB M B3PHIBOB MeETaHa
(cMecu Ta30B) B OOJIBIIEN CTeNEHU OIpPEeHesIsSIOTCS
TEeKTOHMYECKUMHA M TeOo(U3NUECKUMU YCIOBUSIMMU,
yeM CIeUIU(PUIHOCTHIO CBONCTB TOIO0 WJIM HHOTO
IUIacTa. B TEKTOHMYECKMX CTPYKTypaX BO3MOXKHO
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MIPOHUKHOBEHUE TIYOMHHBIX ra30B B pabouyue ropu-
30HTBEl MECTOPOXIEHWI, TOPHBIX OTBOJOB IIAXT. DTO
SIBJISIETCS pellaoIuM (pakKTopoM B HaKOIUICHWU ra-
30HACHIIIEHHOCTH, Ta30HAMNPSLKEHHOTO COCTOSTHUS
VTOJBHBIX IIJIACTOB M MacCHBa TOPHBIX TIOPOXA IO
YPOBHSI ra30IepeHacChIIIEHHOCTH, Ta30IIepeHAIIPSIKEeH-
HOCTU, TIPUBOIAIIECH, BKYIlE C TeOMeXaHUYEeCKUMU
npoieccamMu (TeKTOHMYECKOU 1 Te0TeXHOJOTUIECKON
MPUPOIBI), K OMAaCHOCTU BHE3AITHBIX Ia30qMHaAMUYE-
CKMX TIposIBJIeHU [6].

PesynabTaThl MccaenoBaHU 10 MpodieMe Mpouc-
XoxneHus1 YB, a Takke IIaXTHOIO MeTaHa U CBSI3aH-
HBIX C HUM IIpOOJIEM CBHIETEILCTBYIOT O ILIOIOTBOP-
HOCTHM WIeW HAJIW4Us B YIJICHOCHBIX OacceifHaX rasoB
NIYOMHHOTO TPOMCXOXAeHUs. B cBsI3M ¢ aTuM cyiiie-
CTBYET BIOJIHE OOBEKTHBHAS 1I€JI6CO00Pa3HOCTh IIPO-
aHAM3UPOBaTh Pe3yJIbTaThl MCCICTOBAHUN B TIpeie-
JIaX YTOJbHBIX 0acCeifHOB M ¢ TaHHOM TOUKM 3pPEHUS.

HexkoTopbie npo0emMbl J00bIYM IIAXTHOrO METAHA.
ITpo6Giiema MPOMBIIUIEHHON TOOBIYM METaHa 13 YTOJIb-
HBIX MecTopoxneHuit (B Tom uucie B [oHOacce) B
HacTosIIIIee BpeMsI BeCbMa aKTyajJbHa. DTO OOYCJIOB-
JIEHO MHOTMMM (pakTopaMu. Bo-TIepBBIX, YTOJbHBII
METaH TpeACTaBIsIeT CO00I IMPUPOIHBINA SHEPreTH-
YeCKHUil pecypc, Hanboiee SKOJIOTUIYECKH 0e30TTacHbBII
13 uckomnaeMmbeix YB. Bo-BTopbiX, OH co31aeT MOCTO-
SIHHYIO yTPpO3y 0€30IMacCHOCTU T'OPHBIX paboT B Iax-
Tax, YTO TpeOyeT 3HAUMTEIbHBIX (DMHAHCOBBIX, MaTe-
pUAIBHBIX M TPYAOBBIX 3aTpaT IS TOIACPXKaHUS
MPEeBEHTUBHBIX Mep IO 3alllUTe JIOAeH M MHXEHEep-
HBIX COOPYXEHHUU OT BO3MOXHBIX B3PHIBOB U IOXa-
poB. B-TpeThnx, MeTaHY HMpUHAIJIECKHUT BTOpoe (IoC-
Jie YIJIGKMCIIOTO rasa) MecTo Mo 3(@eKTUBHOCTU
MOTIJIOLIEHUS TerjaoBoro manydyeHus 3emum. HabGmio-
JaeMble KJIMMAaTHYeCKWe M3MEHEHHWSI MHOTUMM CIie-
LIMAJIUCTaMU CBSI3BIBAIOTCS C YCHIICHUEM IMapHUKOBO-
ro osddexra, O0OYCIOBIEHHOTO B TOM YHCIE
BBIOpOCaMu B aTMoc(epy MeTaHa W TMPOAYKTOB Cro-
paHusl opraHu4eckoro Torvpa. I[Toatomy mpobiaema
yJIaBJIMBaHUSA W YTWIN3AaLMK  ITAPHUKOBBIX TI'a30B
(a Takxe MeTaHa) 3aTparuBaeT YKpauHy, paTu(UIu-
POBaBIIYIO MeXAyHapoaHblii KuMoTcKkuii mpoToKO.

B cBs131 ¢ pocTOM MUPOBOTO IOTPEOICHUS DHEP-
MY CTICIIUAJIMCTHI IJIal0T CTaBKY Ha MeTaH U3 YTOJIb-
HBIX TUTACTOB M YIJICHOCHBIX TOJIII, KOTOPBIA CIIOCO-
OEH YacCTUYHO 3aMEHUTb NPUPOAHBII ra3. Ilo
MpeIBapUTEILHBIM OIIcHKaM, MUPOBBIC 3aITachl YTOJIb-
Horo MertaHa coctapiusgoT 260 TpaH m’. HaubGosee
3HAYUTENbHBIE €ro pecypchl cocpenoroueHnl B KHP,
Poccuu, CIIA, Actpanuu, FOAP, Unauu, Ionabuie,
I'epmanuu, Benukooputannu u Ykpaune [13].

[Ipobirema KOMIIJIEKCHOTO OCBOSHUSI YIJICHOCHBIX
MecTopoxaeHnit Jlonbacca BCECTOPOHHE pacCMOTpe-
Ha B MoHorpadum [1, c. 2]. B Heit B pesynbraTe
000011IeHIS MaTepHUAJIOB Te0JIOTO-Tre0(PU3NYECKUX UC-
clieloBaHUM “pacluMpeHbl U yIrayOJeHbl TpeacTaBie-
HUSI O TeHE3UCe M Pa3BUTHHU CTPYKTYpPHl perMoHa, ra-
30HOCHOCTM KaMCHHOYTOJBHBIX  OTJIOXCHUN U



YCIOBUSIX COXpaHEHHUSI YIJIEBOIOPOIHBIX Ta30B, HX
MPUPOJE M COCTaBe, COCTOSHUU WX HAXOXICHUS B
VIJISIX M TIOpoAaXx, a TakKe O 30HAJIBHOCTU pacipee-
JIeHusT ra3oB B paspe3e”. OOOCHOBaHBLI TI'eOJIOTHYE-
CKME W METOAWYECKHE TPENNOCHUIKM TOMCKOB IIPO-
MBIIIUICHHBIX CKOIJICHUI MeTaHa B HETPaOWUIIMOHHBIX
JIOBYIIIKAX.

ITuoHepaMu M JTUAEpaMH IO JOOBIYE IIAXTHOTO
metaHa gBisitorcs CIIA, roe B mocnemHue roabl OHa
cocraBwia 50 mupa m3/ron. B CIIIA co3maHa TexHO-
JIOTUSI M3BJIEYEHUS] M3 YIOJbHBIX IUIACTOB g0 60—
80 % metaHa.

B ABcTpanuum MeTaH OOOBIBAIOT C CepeIUHBI
1990-x romoB. B Kutae pecypchl yrojibHOro MeTaHa
paBHbl 30—35 Tpan M3, kK 2010 r. TaM IJIaHKPOBAJIOCH
yBEeJIMYNUTh ero noobiuy no 10 mapm m3. KaHagmbr
BEIYT 3KCHEPUMEHTAJIBbHEIC PAa0OTHI IT0 M3BJICUYCHUIO
MeTaHa B TpoBuHUMU AnbOeprta. IllaxTHBIN MeTaH
LIIMPOKO MCIIOJb3YETCSI B IBUTATEISIX BHYTPEHHETO
cropaHmsi, Ha IaxTaX M 3aBojaxX BeiamkoOpuTaHwmm,
®PT', Yexuu u npyrux crpad. B 2009 r. poccuiicknit
lasmpom Havyaja MPOMBIIIJICHHYIO TOOBIYY MeTaHa B
Kysbacce. I[To mHeHu0 3KcrnepToB, K 2020 r. Mupo-
Basg  O00ObIYa  YrOJILHOTO  MeTaHa  JIOCTUTHET
78 mupa m3/rom [13].

ITpoMEBITIITIeHHAS TEXHOJIOTUS M3BJICYCHUS W YTHU-
JIM3alMM MeTaHa pa3paboTaHa M MPUMEHSIETCS B YK-
pauHe. Tak, “KoreHepallMOHHAas CTaHLUSA, II0-
CTPOEHHAs 3a CYET COOCTBEHHBIX CPEICTB KOJJIEKTHUBA
IIaXThl UMEeHU A. 3acsimbKo, 3a BpeMsl 3KCIUTyaTalluu
¢ 2006 roma mepepaboraia Gosiee 124 MUUIMOHOB
KyOMUYecKHUX MeTpOB MeTaHa, BbipaboTtana cBbilue 420
MUJIJTMOHOB KUJIOBATT 2JIEKTpodHepruu U 107 ThicsSy
TUTaKaJIOpUii TEIJIOBOM 3HepTruu. EXenHEeBHO IaxT-
HBIM METaHOM 3ampapistorcd no 150 exuHwuIl aBTO-
TpaHCIOPTHBIX cpeacTB” [11].

Cnenyer orMeTuTh, 4yTo B CIIIA s BBISIBIEHUS
HanboJee TTPUBJIEKATEIbHBIX TUIONIANEH BEITTOTHSIIOT-
¢ 6omblIre 00beMbl OYPOBBIX PabOT ¢ TECTUPOBAHU-
eM ckBaxuH. K HacTosileMy BpeMeHU TaM IIpoOype-
HO yxe cBbiie 20 Tbhic. cKBaxXuH. OmHaKO
“m3 2,5 THIC. CKBaXXMH, MPOOYpeHHBLIX B OacceiiHe
Can-Xyan, yumb 600 oxazanochk 3¢@MEKTUBHBIMU C
neontoMm MetaHa mo 80 Teic. M° B cyTtku” [13].

IMocnenHee 0OCTOSATEILCTBO CBUACTEIBLCTBYET, YTO
MOBBIIEHUIO 3(PMEKTUBHOCTH CYIIECTBYIOIINX TEX-
HOJIOTW WM3BJICUCHUS W YTUJIM3AIWM IaXTHOTO Me-
TaHa B 1IEJIOM MOXET CIIOCOOCTBOBAaTh MPUMEHEHUE
COBpPEMEHHBIX reo(U3nYecKUX METOHOB IJISI BHIOOpa
MECT PACITOJIOKECHUS IeTa3supPYIOMMNX 1 JTOOBIBAIOIINX
CKBaxXMH B IIpeesiax IMaxXTHBIX Iojieii. B atom ac-
MEeKTe BaXXHYIO POJIb Ha CTaAuM BBHIOOpAa MeECT IS
3aJI0KEHUST TTOBEPXHOCTHBIX CKBaXXWH MOTYT CHITPaTh
TaK Ha3bIBaeMble IIpSIMbIe TeO(PU3NICCKUE METOMBI
MOMCKOB M pa3Benku ckomiaeHuit YB. K mociennum
OTHOCHUTCSI M 3KCIPECC-TeXHOJOTHS, BKIIOYAIOIast
CKHUII u BBP3 (rexnonoruss CKUII—BBP3) [21—
25, 45, 51, 53]. Hwuxe npuBonmsaTcs pe3yiabTaThl ee

npumeHeHus B 2001—2010 rr. giasg omepaTUBHOIO
BBISIBJIEHUSI M KapTUPOBaHWSI 30H IIOBBIIICHHOTO
CKOIUICHHUsI CBOOOZHOTO MeTaHa B Ipeaeiax IaxT-
Hbeix Tioneil Jlon6acca. EcTh ocHOBaHUS TojaraTh,
YTO MPUMEHEHWE MOOWJIBHBIX U OIEPaTUBHBIX T€O-
bU3MIeCKNX TEXHOJOTUI IOMCKOB IS OOHapyxKe-
HUSI ¥ KapTUPOBAHUsS CKOIUIEHMWI CBOOOMTHOIrO rasa
OyZeT crmocobCTBOBAaTh MOBBIIEHUIO 3(DGHEKTUBHOCTH
COBPEMEHHBIX TEXHOJOTHI YyJaBIMBaHUS U yTWIM3a-
LIMM METaHa B YTOJbHBIX OacceitHax.

3agaud reod3JieKTPHYECKUX HcciaeaoBanuii. OCHOB-
Has 1IeJIb IIOJIEBBIX MCCIIEIOBaHUI 00CIeI0BaHHBIX
IIAXTHBIX TOJIe — BBISIBJICHUE YYACTKOB CKOIUICHMS
CBOOOMHOTO Ta3a TeOdJEKTPUUECKMMU METOJIaMU
CKMUIT u BOP3. B npoiiecce mpoBeaeHUsT padboT pe-
IIAJINCh 3aJa4yu: a) OOHapy:KeHUS U KapTHUPOBaHUS
reodJIEKTPUUYECKUX aHOMaIWil Tuma “3anexp” (“3a-
Jexb raza”) (AT3) mo maHHBIM IUIOLIATHON CHEMKU
Mmetomom CKMUII; 6) ompeneneHus: B Ipenenax 3a-
KapTupoBaHHbIX AT3 r1yOuH 3ajieraHvs U MOIIHOC-
Teil aHOMaJbHO MOJSIPM30BaHHBIX IIacToB (AIIIT)
ina “raz” m “Hedrh” nmo maHHeiIM BOP3; B) ompe-
JIeJICHUST ONTUMAJIbHBIX MECT PaCIIOJIOKEHUs Jeras3a-
LIMOHHBIX CKBaXXWH; I') OLEHKU BO3MOXHOCTU IIpH-
MmeHeHus1 metogoB CKMII m BOP3 s mouckos
CKOIUIEHUI CBOOOAHOrO raza (MeTaHa) B YIJIEHOCHBIX
dopmanmgx.

OcHoBaHMEM JUISI TIPOBEACHHUS pPabOT C IICJIbIO
0o0HapyXeHUsI U KapTUPOBaHUsI 30H CKOIUICHUS CBO-
0OMHOIO raza B OTHEJIbHBIX YJYacTKax IMaXTHBIX I1O-
JIel TIOCIIYXXUJIU padoOThl MO peaau3aldi IIPOCKTOB
WU3BJICYEHUST W YTWUIM3AllMU IIIaXTHOTO MeETaHa Ha
yroJbHBIX IIaxtax Hon6Gacca [11].

B ocHoOBe IIpuMEHEHHUSI SKCIIPECC-TEXHOJIOTUU
CKUITI—-BOP3 Ha TeppuTOpHUSIX IIAXT JexXaT Ipak-
THUYECKME pPE3YyJIbTaThl €€ OIBITHON ampobaluy B
2001—2010 rr. [21—26, 45, 51, 53] B pa3HBIX peruo-
Hax Ykpaunbl, Pecny6nuku Kazaxctan, Poccumu.
OHM CBUACTENBLCTBYIOT, uTO TexHomoruss CKHUII—
BBOP3 mMoxeT ycrenrHo NpuMeEHSIThCS MIPU TIOMCKaxX U
pa3Benke ckoruieHuin YB (raza, razokoHaeHcara, He-
(GTH) B pasIMYHBIX TEKTOHUYECKUX U TEOJOTUUCCKUX
YCIOBUSIX.

[IpakTyeckyo anpoOaruio Ha IIaXTHBIX ITOJISIX
npouu reosnekrpudyeckue meroasl CKUMIT, BOP3
M HM3KOYAaCTOTHOIO €CTECTBEHHOTO 3JICKTPOMArHUT-
Horo nojisg 3emau (HY EBMII3). [ToneBbie usamepe-
Hust cbheMkKoii meromom CKUII mpoBomumaucek ajs
00HapyXeHMSI U KapTUPOBaHUS 30H CKOIUICHUS CBO-
6omHoro raza. Meronom BOP3 onpenensnvch riayou-
HBI 3ajeraHusa U MoinHocTu AIIIl tmma “rasocomep-
Kamue mactel”. Merog HY4 EBMII3 ucnonb3oBacs
B HEKOTOPBIX CUTYyallUsIX TSI BBIOEICHUS U KapTUpPO-
BaHMSI YYAaCTKOB MaJOAMIUIMTYIHBIX TEKTOHUYECKUX
HapyLICHUM.

Pe3ynbTaThl re03JIeKTPHYECKHX HMCCJI€IOBAHMIA.
Illaxma um. A.D. 3acadvxko. B 2001 r. Ha Havalb-
HoM sTane npumeHeHuss metogoB CKUIT n BOP3
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JIJIST TIOUCKOB CKOTJIeHU# YB OHU BriepBble MCITOJb-
3oBayMch Ha Imaxte uM. A.D. 3acsaabko (T. [JoHenk)
JIJIS BBIIEJICHUSI 1 OKOHTYPUBAHUSI YUACTKOB CKOILIC-
HHS ra3a U OIpelejieHUs] ONTUMAIBHBIX MECT 3ajI0-
JKeHMSI Jera3allMOHHbIX CKBaxuH [20, 28].

Pa3zpaboTka yrojipHBIX IJIAaCTOB Ha 3TOM IIaXTe
Ben€Tcd Ha miyomHax, nmpeBbimamomux 1000 M. 3gech
MIPOBOIATCS TIOA3eMHasT era3alvsi MacCBa B OTpa-
OaTbiBaeMOM 30HE, OTKaukKa Ta3a M3 BbIpaOOTaHHOIO
IIPOCTPAHCTBA U Jera3alus IMoapaboTaHHOIO MacCuBa
JleTa3allMOHHBIMUA CKBaXXMHAMHM, IIPOOYPEHHBEIMU C
IMOBEPXHOCTH.

[IpakTyeckuii OIBIT MOKA3bIBaeT, YTO IO BBI-
ITOJTHEHMST OYUCTHEIX pabOT MacCHB TIPAaKTHYECKH ra3a
He oTaaeT. DTO, BO3MOXKHO, OOYCIOBJIEHO HU3KOM
ra3oMnpoOHUIIAEMOCThIO yriieil. M ToJbKo mocie Hapy-
IIEHUSI €CTECTBEHHOTO COCTOSTHUSI MacCHBa BBIPAOOT-
KaMU BBIACJSCTCA ra3 MeTaH, HAauMHAIOT paboTaTh
MOJA3eMHBIC 1 MTOBEPXHOCTHBIC JIeTa3allMOHHbBIE CKBa-
kuHbI. Ok0J10 30 % MOBEPXHOCTHBIX Aera3allMOHHBIX
CKBaXXMH ra3 MpakTUYECKU HEe OTBOMST, CKOpee Bce-
ro, BCJCACTBHE TOTO YTO OHU IPOOYPEeHBI B 30HAX C
OYeHb HM3KOW Ta30HOCHOCTBIO MaccuBa. [losaTomy
SKOHOMUYECKHU 1IeJIecO00pa3HO 3a0IaroBpeMEeHHOE
BBISIBJICHME 30H MOBBIIIEHHOI Ta30HOCHOCTU JTUCTaH-
LIMOHHBEIMHA TeO(PU3NIECKUMU METOTAMH.

ITo mannbiM cbeMku MetogomM CKUIT moctpoena
KapTa OTHOCUTEILHOTO Te€03JIEKTPUIECKOTO COMMPOTUB-
JIeHUs1 TopoA Jjs1 uHTepBaia riyouH 1100—1300 m
(puc. 1). KpacHpIMM yyacTKaMu Ha KapTe OTOOpaxKe-
HBl 30HBI MaKCHUMYMOB T€O3JIEKTPUYECKOTO COMpPO-
THUBJIEHUsI, KOTOPBIE I JTaHHOTO pa3pe3a O0YCIOB-
JICHbl OTHOCUTEJIbHBIM YBEIMYCHUEM COMACPXKaHUS
raza B nmoponax. Hambosee MHTEHCHMBHBIE aHOMAJINU
TUITa “3ajeXb raza” MposaBUIMCH Han 15-i 3aman-
HOH 1aBOM M B LIEHTpaJibHOM 4acTh 16-i1 3amamHoi
JIaBHI.

0 200 400  &00  Bd0

wol Tt 9243 4 .

1000 1200 1400 1500 1800 2000 2200 2400

Puc. 1. Kapta 30H NOBBIIIEHHOTO T'€03JIEKTPUUECKOIO COIPO-
TUBJIEHUST mopoa B uHTepBaye riayouH 1100—1300 m B paiioHe
15-it u 16-it 3amagHbix j1aB mwaxtel uM. A.®. 3acanpko: I —
1IKaJla OTHOCHUTEJIbHOIO COMPOTUBJICHMUSI MOPOA; 2 — TOYKHU
BOP3; 3 — Touku HabmoaeHUi; 4 — ceiCMUYECKUI MPOhUIb
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Puc. 2. Teosnexrpuuyeckuii pa3pe3 B MHTepBaje riyoun 1150—
1250 m yuactka 16-it 3amagHoit jaBbl wwaxthl M. A.D. 3a-
csbKo: [ — mpejrnoiaraeMble y4acTKW MOBBILICHHOW ra3oHa-
CBILIEHHOCTH TMOpPOJ; 2 — IUKajJa OTHOCUTEJIbHOTO 3JICKTPU-
YeCKOro COIMPOTUBJECHUS MOopoa; 3 — IMpoeKuusi Ha Mpoduib
yyacTka 3a00s1 15-i1 3amagHoii naBel; 4 — Touku BOP3; 5 —
noyioXeHue JaB; A, b — CKBaXKMHBbI

Ha puc. 2 mpuBeneHBl pe3yabTaThl 30HAMPOBA-
Hust BOP3 Han yuyactkoM 15-i1 3anagHoii 1aBoit 1max-
THL. 30HBI TTOBBIIICHHOTO TE€03JICKTPUUECKOTO COIIPO-
TUBJICHUsI, OTMEUYEHHBIE Ha pa3pe3e KPaCHBIM IIBETOM,
MOTYT OBITh OOYCIOBJICHBI JIOKAJIbHBIMU IIOBHIIIE-
HUSIMHM COIepxXaHMSI Taza B Ilopojax paspesa. Jlo-
KaJIbHbIE YJaCTKM TaKOTO TOBEINIEHUS OOHapYKeHBI
KaK CBepXy, TaK U CHU3Y YTOJbHOI TOJIIM. 30HA
MaKCHMAaJbHOTO Ta30HACHIILIEHMSI PaCIIONOXKeHa Hal
YTOJBHBIM TTacToM 15-i 3amagHoi JIaBHI.

B 11e10M pesynbTaThl IMEePBBIX 3KCIIEPUMEHTAIb-
HBIX paboT mokaszanu, 4to TexHojorusas CKHMII—
BOP3 MoxeT UCIOAb30BaThCS IUISI: a) OMpeaeaeHuUs
1 KapTUPOBAaHUS YYACTKOB ITOBBIIIEHHOTO CKOILIE-
HUS Ta3a B MHTEpBaJie INIYOMH 3aJI0XKEHUS IIaXTHBIX
JaB; 0) OLIEHKM IIYOMHBI 3ajeraHust U MOCTPOEHUS
BEPTUKAIbHBIX pa3pe30B pacIIpenesieHUs Ia30HaChI-
LIEHHBIX MOPOJ; B) MpeaBapUTEILHON OLICHKH 3alla-
COB ra3a; T) OIpeleSieHUs MEeCT ONTUMAaJIbHOTO 3a-
JIOXKEHUS CKBaXWH Jderasaiuu; 1) HaxOXICHUs
WHTEPBAJIOB TJIYOMH, Ha KOTOPHIX lieJecoodpa3Ho
MNPOBOAUTL PabOTHI MO WHTEHCU(PUKALUMU JOOBIYU
rasa.

ITo3xxe B mpenemax 3akaptupoBaHHOii B 2001 r.
Te02JIEKTPMYECKO aHOMaInKM ObUTa TTpoOypeHa CKBa-
KMHA, U3 KOTOPOM Ha MPOTSLKEHUM IIEeCTH ITOCIIe-
HUX JeT (M B HacTosIlee BpeMs) MOIy4aloT OTHOCH-
TEJIbHO BBICOKME ITPUTOKM CBOOOIHOTO rasa.

Ilaxma um. M.U. Kaaununa. I'eodrexTpuueckue
HWCCIeOBAaHUS IIaXTHOTO T10Jis TipoBeaeHbl B 2005 T.
[24, 28, 49]. AHOManbHbBIE 30HBI MOBBIIIEHHOTO ra-
30HACBIIICHUS HAl IIAXTHBIM MOJIEM, 3aKapTHUPOBaH-
Hble cheMKoit MetogoMmM CKMII, coenuHeHB B Tpu
noJyiocsl (puc. 3). IlepBas aHOMasibHas IMoJjioca pac-
MOJIOXKEHA Ha CEBEPO-BOCTOKE IIAXTHOTO ITOJISI U TIPO-
JOJKAeTCsl Ha CeBep M BOCTOK 3a IIpeaesibl BHIPadOT-
K¥ 10 TiacTy A, Ilpu Mpomo/KeHUU BHIPAOOTOK B
9TUX HANpaBICHUSIX BO3MOXKHBI BBIOPOCH YTOJBHOIO
raza. Bropas mosoca mepecekaeT IIaxTHOE I10JIe C ora
Ha ceBep. OHa OOBENMHSIET OTIAEAbHBIE aHOMAJIbHbBIE
30HBI U SIBJISIETCS HAMOOJBIIEH 110 MHTEHCUBHOCTU U
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Puc. 3. Kapra-cxema anomanuiit CKHMII tuna “3amexs rasa”:

1 — KOHTYpBI BBHIPAOOTKM IIO IUIACTY /,); 2 — IIKaja WHTEH-

cuBHocty aHoMamnii CKUII (aHoManuuy tuma “ra3oHachllleH-
HBIA ILIacT” — KpacHBIM 1BeT); 3 — myHKT BOP3; mouku
CKHUII: 4 — oTpuLAaTeNbHBIX 3HAYEHUM, 5 — MOJOXUTEIbHBIX
3HAYCHUI

pa3MmepaM. TpeTbd Mmojioca pacrloyioXeHa Ha 3amane
LIAXTHOTO MOJSI U TpeACTaBlIeHa OTICIbHBIMU He-
OOJBIINMY JIOKAJTBHBIMY aHOMAIMSIMU 3a IpeaeaaMu
IIAXTHOM BBIPAOOTKM IO IIACTy A, .

3oHOMpOBaHUE B TPaHMIAX IIAXTHOTO MOJIS IIPO-
BeJeHO B 36 TOYKaX, B TOM YHUCJI€ B TOYKAX pa3Mellie-
HUS 3a00€B JBYX OYpOBBIX CKBaXXWH. TOUYKWA 30HIU-
poBaHUS PacCIOJIOKEHBI KaK B TrpaHMIIax
3aKapTUPOBAHHBIX aHOMAJIBHBIX II0JIOC, TaK M BHE UX
KOHTYpoB (puc. 3). 30HAUPOBAHUEM ONPEACISIIUCH
WHTepBaIbl 3ajeraHust U MomHocty AIIIl tuma “ra-
30HACBHIIEHHBIN TIacT” U “yrojbHbI miact”. B 1e-
JoM maHHble BOP3 xopouio KoppeaupyroTcs C JaH-
HbIMU cheMKHM MeTogoM CKMII. Tak, aHanu3 nmokasail,
YTO CyMMapHasi MOIITHOCTb Ta30HACKIIIIEHHBIX TUIACTOB
B Touke 18 (B mpenenax KOHTypa aHOMaJvMM TWMa “3a-
Jexp”) mocturaet 140 M, 4TO 3HAYUTENBLHO OOJbILIE
MOIIIHOCTH TaKOrIo Xe IiacTa B Touke 21 (3a mpenena-
MM KOHTypa aHoMainu) (Bcero 20 M). Ykaxem Takke,
4yTo B Toukax 3oHaupoBaHus 30, 32, 33, pacrojoxeH-
HBIX B 30HAX MUWHUMAQJIbHBIX 3HAYEHUN AHOMAIUU
CKMII, razoHachblllieHHbIE TJ1acThl MeTogoM BOP3 He
BBISIBJIEHBI BOOOIIIE, a B TouKax 29 u 34 MX MOLIHOCTb
paBHa 1,0 m 3,5 M COOTBETCTBEHHO.

ITo maHHBIM 30HOUPOBAHUS BIOJb OTIEIBHBIX
npoduieit TOCTPOEHBI TPU CXeMATUIECKUX T€0JI0ro-
reoU3NUYECKUX pa3pesa IIaXTHOro Moust: mpoduib 1
npoxoaut uepe3d Touku BIOP3 2—4 (puc. 4); mpo-
duap 2 — uepes Touku 6, 7, 10—13; npoduns 3 —
yepe3 Touku 5, 9, 10, 14, 15. JIONOJHUTEIBHO IIO
JaHHbIM BOP3 mocTpoeHa cepusi cxeMaTUUeCKMX
KapT: a) TayOMH KPOBJIW YTOJNBHOTO TUIacTa h, )
0) MOIITHOCTM Ta30HACHIIICHHBIX IIJIACTOB, IIPHUMBIKA-
IOLIMX: K KPOBJE M TOMOIIBE IIacTa h, , TOJIBKO K
KpOBJI€ 3TOrO IIacTa U TOJBKO K €ro Imoaolise [24].

Matepuanbl Te02JIEKTPUUESCKUX HCCIeIOBAaHUM
(XapThI, pa3pe3bl, TMarpaMMBl W KOJIOHKHA 30HIMPO-
BaHMsI) IOKAa3bIBAIOT, YTO HaWOOJBIINE MOITHOCTHU
Tra30HACHIILIEHHBIX TTOPOI (PUKCUPYIOTCS B BOCTOUHOM
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Puc. 4. Cxemaruueckuit reosioro-reopu3nyeckuii pape3 30H
MOBBILIEHHOTO Ta30HACHIIEHUsT B MHTEpBaje 3ajeraHusl
YTOJIbHBIX TLIACTOB A, hg, h, BAOJb Npoduis 1 yepe3 TOUYKK
BOP3 V2, V3, V4: | — njacThl NOBBIIIEHHOTO Ta30HACHIIIIE-
HUSI; 2 — YroJibHble MJacTbl; 3 — 30Ha BbIPAOOTKHU

YacTW IMaXTHOTO Iojig. KapTel MOIDHOCTH MO HaH-
HbBIM MeTona BOP3 coBmagaroT ¢ TaKOBBIMU 10 JTaH-
HeiM Metona CKUII. MaxkcumanbHble MOIIHOCTHA
TIOPOJI ¢ COoepKaHMEeM CBOOOTHOTO raza pacIiojioxe-
HBI B IIpeAeax Tpex I0JI0C aHOMAaJIbHBIX 30H, BBIIC-
neHHbeix Metonom CKUII.

I[To maHHBEIM 30HOMPOBAHUS YCTAHOBJIIEHO, YTO
ra3oHachIIICHHbIE 30HBI B T'paHUIIAX TOPHOM BBIpa-
OOTKM PACIIOJIOXKEHBI IPEUMYILIECTBEHHO Hal KPOB-
JIell YroJIbHOTO IUTAacTa, WX MOIIHOCTH TOCTHUTAcT
3nech 40—50 M. B 30Hax 3ajieraHusl yrojJbHOTO Ijac-
Ta, He HapYyLIEHHOTO TOPHOI BBIPAOOTKOIi, Ta30Ha-
CHIIIEHHBIE TOJIIIM 3aJIeTaloT KaK Hal ero KpPOBJICH,
TaK ¥ CHUW3Y MOJI YTOJBHEIM IIJIACTOM. 30HBI Ta30Ha-
CHIILICHUS BBIACJCHBI B IIpefeaX YrOJbHBIX IIJIACTOB
hy, hy, h, ¥ HUXE TITacTa f,.

ITosydeHHBIE Pe3yIbTaThl YIUTHIBATNCH TIPU pa3-
paboTKe peKOMEHAAIIMI OTHOCUTEIbHO Pa3BUTHUS JC-
ra3allMOHHOM CHCTEMBI Ha IIIaXTe, METOIOB M3BJICUEC-
HUS Ta3a, TIIOCTPOCHHUS CETH Jera3allMOHHBIX
CKBaXMH.

Illaxma “Cyxodoavckas-Bocmounas”. B 2005 T.
¢ ucnoab3zoBaHueMm texHonoruu CKHUIT-BOP3 reo-
BIIEKTpUYECKMe paboThl IIPOBEACHBI Ha IUIONIAAU
axTHoro noJjis maxtel “CyxomoJsibcKasi-BocrouHas”
OAO “KpacHomonyroap” [2, 28, 50]. Inowanp pa-
60T (0koj0 75 KM?, 15x5 KM) pacIiojioXeHa CeBepo-
BoctouHee I. KpacHomoH (Jlyranckas o6j1.) U BBITSI-
HyTa B IIMPOTHOM HarpaBJICHUH.

Coemkoii metogoM CKUII B mpepenax LIaxTHO-
TO TIOJIST 3aKapTHPOBAHO IISCTh JIOKAJBLHBIX 30H THIIA
“30Ha TOBBILIEHHOIO Ta3zocoiepxaHus” (puc. 5).
OHU IPOSIBISIIOTCS KaK aHOMAJIMU TOBBIILIEHHON I10-
JIIpU3alli M TIOBBIIIEHHOTO T'e03JIeKTPUIECKOTO CO-
MPOTUBJIEHMST TIOpOA pa3pe3a. [Js1 yroiabHOro paspe-
32 OBTM AaHOMAJIMM CBSI3aHBI CO CKOIUICHUSMU
CBOOOIHOTO MeTaHa B TEKTOHWYECKHN OCIA0JIEHHBIX
30HAax IPA TOM YCJIOBWHM, YTO BBILIENIEKAIINE OTIIO-
KEHUSI DKPAaHUPYIOT 3aJIeXH Tas3a.
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Puc. 5. Kapta aHOMaJIbHBIX 30H Y TEKTOHUYECKUX HApPYyLIEHUM
Ha Tororpacuyeckoif OCHOBE MECTHOCTH IIaxThl “CyX0moJjib-
ckasi-Bocrounast”: 1 — aHOMaJbHble 30HBI TUMA “CKOTUIEHUSI
cBoGOIHOrO MeTaHa” 1—6; 2 — TeKTOHWYEeCKUe HapylleHWsT;
3 — KOHTYp LUAXTHOTO MOJIsl; 4 — CKBaXUHBI; 5 — 1IKaja adbco-
JIIOTHBIX OTMETOK pesibeha MECTHOCTU, M

Anomanus 1 (7,0x0,8 kM) camast MHTEHCUBHAsI, OHA
BBITSIHYTa BIOJIb JIlyBAaHHOTO HaIBUTa M pacloJIOXeHA
B €ro JiexxayeM Kpbuie (puc. 5). MakcuMaabHbIe 3HA-
yenus nojst CKUII 3adukcrpoBaHbl B BOCTOYHOW U
LIEHTPAJILHOM 4YacTsX 30HBI. MHTepBasbl razocoiep-
JKalllUX TUTACTOB OImpeneieHbl 30HAupoBaHueM BOP3
B Toukax 2—6, 15. B untepsane myoud 350—1000 m
paspe3a BblaesaeHo Heckoibko ATTIT tuna “rasocomep-
Kamuii maact”. CpeaHsisa MOIIHOCTD IacToB 8—10 M,
HauOosiee MolHbie AITIT pacronoxeHbsl B MHTepBalax
ryouH, Mm: 742—762 (H= 20 M), 763—773 (H= 10 m),
835—846 (H =11 M), 938—948 (H=10m™), 1030—
1041 (H =11 m). MakcumaibHasg cymMMapHasi MOIII-
HOCTb “razocopepxainux miactoB” (H = 116 M, Touka
BBP3 3) 3adpuxkcupoBaHa B I0XKHOIl YacTU aHOMAaJb-
HOI 30HbI, IPUMBIKaWOLIE K HaaBury (puc. 5). B ce-
BepHOM HampaBiieHun MoinHocTh AIITl mocrteneHHo
yMeHbl1aeTcs: Touka BOP3 4 — H =82 M; Touka
BOP3 5 — H=57wm.

Ha reosnexkTpuyeckom pa3pe3e B 30HE JiexKadero
Kpbl1a (UKCUpYETCs HeOOJIbIIasl aHTUKJIMHAJIbHAS
ckiagka. B paiioHe aHoManuu 1 cKomjieHre CBOOO-
HOro MeTaHa MOXET OBITh OOYCJIOBJIEHO KOMOWHM-
POBAaHHOW JIOBYIIKOM, AHTUKJIMWHAJIBHOTO THUIA U
TEeKTOHWYECKHN 3KPaHWPOBAHHOU, c(hOPMUPOBAHHOM
JlyBaHHBIM HaIBUTOM. DTa JIOBYIIKAa B HMHTEpBaje
500—2500 M MOXeT coaepKaTh IPOMBIIIJICHHBIE 3a-
nacel raza. I[To manusiM CKHIT u BOP3 B nexauem
Kpbiie JIyBaHHOTO HaaBUTa PEKOMEHIOBAHBI TOUKU
OINTUMAJIBHOTO PACIIOJOXEHUSI CKBAXKUH MJISI JOOBI-
Yy Trasa.

Anomanus 2 (7,0x0,25 kM) cnaboit ”HTEHCUBHOC-
TH 3aKapTUPOBaHa B 2 KM ceBepHee JlyBaHHOro Haj-
BHMTa, OHA MPOCTUPAETCS MPaKTUIECKU IapajuleIbHO
a”Homanuu 1 (puc. 5). CBOOOMHBINM ra3 akKKyMyJIHpy-
€TCsI 3IeCh B TCKTOHUYECKM 3KPaHUPOBAHHOM JIOBYIII-
Ke. 3JoHaupoBaHUueM B Touke BOP3 7 BeimeneHo
YyeThIpe IUIacTa C MaKCHUMaJbHOM MOIIHOCTBIO
H=14w™m (478—492 m). B paitoHe yrojpHOro Iiacra
moigHoctu AITIT He mpesbiatoT 1,0—1,5 m.

Anomanusa 3 (2,0x0,8 kM) pacmoyioxxeHa Ha 3a-
magHoi okpanHe I. CyXOIOJIbCK, BBHITSHYTa B CyOMe-
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PUAMOHAIBHOM HAIlpaBJICHUM Y OpTOroHajbHa K Jy-
BaHHOMY HanBury (puc. 5). B ceBepHOM Harmpanie-
HUM aHOMAJIUSI BBIXOAUT 3a IPeAeibl IIIAXTHOTO ITOJIS
maxTtel “Cyxomonbckas-BocTounas”.

Anomanusn 4 (3,0x0,35 kM) oOHapyxXeHa Ha ce-
BEPHOM CTOPOHE IIAXTHOTO MOJISI, BBITSIHyTa B CYO-
MepUAMOHAIBHOM HampaBieHuu (puc. 5). OHa obyc-
JIOBJICHA  CKOIUIEHMEeM  CBOOOZHOrO raza B
TeKTOHUYECKHN PKpaHMPOBAaHHON JIOByIIKe. B mHTEep-
Bane rayouH 400—1000 m B Toukax BOP3 8, 10, 11
BoigeaeHo 1ecth AIIIl Tuma “rasoconmepxkaiuii
mwiact”. Haubonee momnbie AIIIl pacmonoxeHsl B
HHTepBanax niyouH, Mm: 710—720 (H = 10 M), 985—
995 (H = 10 m), 1074—1085 (H = 11 m). Cymmap-
HbIe  MOIIHOCTM  “rasocoaepKaliuxX  IUIacTOB”:
H=48wM (touka 11), H = 41 M (Touka 10).

Anomanus 5 (1,0x1,0 KM) pacItojloxkeHa CeBepo-
3amnajgHee TJIaBHOro cTBoJia maxThl “CyxomoJibCcKasi-
Bocrounasa” (puc. 5). B nmpenenax 30HbI paboTaer ae-
razallioHHas CKBaXWHa. B wWHTepBaje TIyOWH
150—1000 M B Touke BOP3 9 BrimeneHo mects AITII
TUMa “rasocoaepxaiuii mact”. B paiioHe yroibHO-
ro rmiacra 3agukcupoBaHbl AIIIl Ha rnydouHax, Mm:
950—956 (H = 6 M), 1047—1060 (H = 13 m). Cym-
mapHast wmomHocth AIIIl B Touke BOP3 9 —
H=50wM.

Anomanus 6 (2,0x1,0 kM) 3aKapTHpoOBaHa B BOC-
TOYHOM KpBIJI€ IIAXTHOTO TOJIsI, OHA BBITSHYTa B Cy0-
MEPUINOHATBHOM HAaIIpaBJIeHUM. 31eCh MPOOYypeHbI
JeTa3allMOHHbIE CKBaXXMHBI, KOTOPBIC HAIOT IIPUTOKHU
raza. B mpegenax aHoManuy 30HOIWPOBAHMEM B TOU-
Kkax 1, 12—14 BeigmeneHo wectb AIIIT tuma “razoco-
nepxkaiuii oract”. Hambosiee MOIIHBIE TUIACTHI pac-
MOJIOXKEHBl  Hal  KpOBJEM  YroJIbHOTO  IIjIacTa
(1042—1061 M, H = 19 M) U HUXE €ro MOIOIIBLI
(1225—1245 m, H = 20 m). MakcumajbHas cyMMap-
Hasg moitHocTh AIIIT B Touke BOP3 12 — H = 53 m.
(puc. 6).

B npepenax maxtHoro mojs maxthl “Cyxomosb-
ckasg-BocTtouHass” mo pesyabratraM Teo(pU3nyecKux
paboT BBIIEJICHA CUCTEMa CYOINMPOTHEIX M CyOMepu-
IUOHAJIBHBIX TEKTOHMYECKUX HapylieHUil. OCHOBHOE
TeKTOHMYECKOe HapylieHue — JIyBaHHBIM HaaBUT
CyOIIMPOTHOTO TIPOCTUPaHUS. B ero jresxxauem Kpuiie
cchopMupoBaHa HeOOJIbIlIass aHTUKJIMHAIbHAS 30HA,
KOTOpasi XOpOIIO IIPOSIBIISIETCS HAa  KapTe KpPOBJIU
yToJBHOTO Tiiacta. IlapaieabHO HAgBHUTY B CeBep-
HOM HampaBJI€HUM BBISIBICHBI IBAa MEIKOAMILIUTY-
HBIX HapylleHus. Bgoibs ogHOTO M3 HMX 0Opa3oBaHa
reoajiekTpuueckast anoManus 2. CyOMepuaIroHaIbHbIE
HapylIeHUsT 00pa3yloT ocjabjJeHHbIe TEKTOHUYECKHE
30HBI, K KOTOPBIM IIPUYPOUYCHBI T'€ORJIEKTPUUECKUE
aHoManuu 3—6. B BblJ€JIEHHBIX 30HAX IOBBILIEHHO-
ro COmepxXaHUSI MeTaHa PEKOMEHIOBAaHBI OINTHUMAJIb-
Hble MecTa Ul OypeHMs Jera3allMOHHbIX CKBaXKWH.

ITo maHHBIM TEO3IEKTPUUECKUX WMCCIIeTOBAaHWIA
MOACYMTAHBI 3alackl CBOOOMTHOrO MeTaHa: “B rpaHU-
max mosst wmaxtel «Cyxonobckasi-BocrouHast» Bbiie-
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Puc. 6. BepTuKalbHBIN Fe03JIEKTPUUECKUI pa3pe3 uyepe3 aHo-
MaJiiio 6 B mpefeiax IIaXTHOIO IOJjs wwaxThl “CyxoaoabcKasi-
Bocrounasa” mo mpodpunio 2—2a: I — AIIIl tuna “razocomep-
XKamui mnact”; 2 — Touka BOP3; 3 — TekToHMYecKoe
HapylieHue

Puc. 7. KOHTYpBI re03JeKTpUIYECKUX aHOMAJIUIT TUMa “3a1exn”
Ha Tomorpaduyeckoil KapTe ydacTKa ILIaxTHoro mous |[37,
c.640]: 1 — rasompoHMLAeMble y4yacTKH; 2 — HaIlpaBjcHUE
MOTOKOB Ta3a; 3 — Jera3allMOHHAasl CKBaxXWHa U ee HoMep; 4 —
TOYKA perucrpauuu mHpopManum; 5 — B3pbIBOONACHBIM ydac-
TOK; 6 — MpeArojaraeMble KaHajlbl MUTPAlMM ra3a; 7 — 30HbI
CKOILJICHUsI CBOOOAHOTO rasa; § — mpoduab MpOBEeIeHUS] pa-
6ot1; 9 — cranuuss BOP3 u ee Homep; /0 — cKBaxuHa Jerasa-
uuu; 11 — MEeIKOaMIUIMTYOIHOE TEKTOHMUYECKOe HapyllIeHUe I10
reo(pu3nvYecKuM JaHHBIM; aHomaiuu: 12 — Tuma “rasoBas 3a-
nexp”, 13 — “HedrerazoBasi 3ajieXb”
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JIEHO 6 JIOKaJbHBIX 30H, B KOTOPBIX COAEPKUTCS OT
18 mo 27 muH M® cBOoOOmHOTO MeTaHa. B mpemerax
JIBYX 30H CKOITJICHUSI CBOOOJHOIO0 MeTaHa ObUIM MpPO-
OypeHBI Jera3allMOHHBIE CKBaXXMHBI, U3 KOTOPBIX IIO
MOJaX0Aa TOPHBIX PabOT HaOMI0IaI0Ch WHTEHCUBHOE
ra3oBbIACICHHE, YeM TMOITBEPXKIACTCSI TOYHOCTh OII-
peneeHnsT aHOMaJabHBIX 30H” [2, c¢. 195].

DKcnepuMeHTaJIbHbIE MccJaenoBanus B Jlonoacce B
2009 r. Oco0EHHOCTh MOJIEBBIX T'€ORJEKTPUYECKUX
pa6oT 2009 T. COCTOUT B TOM, UTO OHHU IIPOBEICHHBI Ha
OIIHOM M3 YYaCTKOB IIAXTHOTO TIOJISI TTOcje o0cemno-
BaHUS JaHHOM TeppuTopuu metogoM AMP ¢ mpume-
HeHMeM amnmapaTypHoro kommiekca  “Ilomck”
[15, 37]. Hexkoropble pe3yabTaThl UCCAeAOBaHUN
MpencTaBieHbl HA pUC. 7, 3aMMCTBOBAHHOM M3 ITy0-
Jukanuun [37].

ITo nanueiM cbemMku CKUII B mpenenax yvyactka
paboT BhIJEIEHBI aHOMaJbHBIE 30HBI THUMA “3ajJieXb
raza” (“sHedtn”): AT3r — 30HaA CKOIUIEHUSI CBOOOI-
Horo raza; AT3Hr — 30Ha CKOIUIeHUs] He(TU M rasa.
Bcero obHapyeHO U 3aKapTUPOBAHO IIECTh aHOMAJIb-
HBIX 30H, KOTOpbIe Ha puc. 7 0003HAYEHBI B CIIEIYIO-
1eM nopsiake ¢ pora Ha ceBep: AT3r-1 (ITOJHOCTBIO
He okoHtypeHa), AT3r-2 (1,2x0,5 km?), AT3Hr-3
(0,7x0,3 xm?), AT3r-4 (0,7x0,5 km?), AT3r-5
(0,6x0,5 xm?), AT3r-6 (1,0x0,8 xm?).

I[Ipn mposengenun BOP3 B paspese BbloeneHBI
MHTEpBajbl MIYOWH 3ajieTaHUS aHOMAJbHO IOJISIPH-
30BaHHBIX IUTacTOB Tuma “ra3” (AIIIlr), “HedTn”
(AIlITH) 1 “00BOTHEHHBIN TOPU3OHT C COIEpPKAHIEM
ra3oBeix dpakumii” AIIIIBr. 3oHaupoBaHUEM B WH-
tepBajie rmyouH 500—4000 m ¢ marom 1,0 M B mpeje-
JIaxX KaxXaoi aHOMAaJIbHOM 30HbBI ONpeaeieHbl TITyOMHBI
3aJIeTaHUSI M MOIITHOCTA OCHOBHBIX Ta30COIepKaIINX
ropu3oHToB. Hamuuue AIIIIr ycraHoBiIeHO A0 Iiy-
ounbl 3200 M. Jdanee, no rmyounsr 4000 M, B Toukax
3oHaMpoBaHus mnpusHakoB AIIIIr He oOHapyxkeHO.
Ha puc. 8 mpeacraBiieH cxeMaTUYeCKUIA pa3pe3 BepX-
Hell 4acTu MHTepBaja 30HIMPOBAHUM (MHTEpBaa TJy-
oun 200—1400 m).

Hedreconepxaiiyie miacTsl BBISIBACHBI B TIpeaeiax
aHoMasibHOM 30HBI AT3Hr-3 (cM. puc. 7). B ocrans-
HbIX 30Hax ycraHoBieHo Hammune AITIr u AITITsr.

AHoManbHasg 30Ha AT3r-6 B ceBepHOl 4YacTu
yJyacTKa paboTt — Hambosiee KpyImHasi U MHTEHCUBHAS.
B 1ueHTpanpHO YacTM aHOMAaJWM 30HIUPOBAHUEM
(cTaHums 7) ycTaHOBJIeHa MaKCHMaJIbHasI CyMMapHast
momHocth AITIIr Ha Bcem ydacTtke pabor — 254 M.
BrieneHo 4eThipe OCHOBHBIX TOPM30HTA I'a30MPOSIB-
neHus. ITo reosnekTpuyecKUM AaHHBIM, 3Ta TOYKa
HauboJjiee MEPCIeKTUBHA IS 3aJI0KEHUSI CKBaXKMHBI
719 1o0bIYM MeTaHa. B aToM ke MecTe peKOMeHIOo-
BaHO OypeHWEe CKBaXXWHBI 110 JaHHBIM MCCIIeI0BaHUN
meTomom SMP.

OTMeTUM TakKxXe, 4YTO B IIpelnesiaX aHOMaJIUuU
AT3r-1 B unHtepBane rayouH 1182—1240 m BbisiBie-
Ha KpyIHas 30Ha IIOBBIIIEHHOTO Ta30HACHIIIECHMS
HOpPOJ YTOJIBHOTO pa3pe3a. PaHee B 3ToOM MecTe Ipo-
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Puc. 8 BeprtukanbHblit pa3pe3 mo nmpodwio B Ipeaeilax TOPHOro OTBoAa IMaxThl: @ — Tpaduk 3HadeHuit monas CKMUII; 6 —
BEPTUKAJIbHBIN pa3pe3 aHOMalbHO MoJjsipu3oBaHHbIX TuiactoB (AIIT): 7 — AIIIBr (tuna “Bona + raz”); 2 — Allllcr (“cBobox-
Hblit ra3z”); 3 — AIlIIH (“HedTb”); 4 — yroabHbIi niact; 5 — craHuus BOP3

u3o1Ies B3phIB MeTaHa. JIaHHBINA Yy4acTOK aBapUifHO
oraceH, TpeOyeTcsl HOIOJHUTEJIbHOE OO0CIeq0BaHUE
JUISI OKOHTYpUBAHMS 30HBI BO3MOXHOTO BEIOpOCa raza
B TOPHbIE BHIPAOOTKMU.

KaprupoBanue B JloHOacce CKOILUIEHMii MeTaHAa IO
CIYTHHKOBBIM JaHHbIM. BhIllle oTMeYanoch, 4TO B KOH-
e 2009 r. aBTOphI HAYaIX anpoOaIuio CIIeNATbHON
METOAMKN O0pabOTKM W WHTEPIpPETAllud CITyTHUKO-
BBIX JAQHHBIX C IIEJIbIO TIPSIMBIX ITOMCKOB CKOITJIECHUI
VB, a TakkKe pYIHBIX IIOJI€3HBIX MCKOITAeMBIX
[29, 30]. B Havane 2010 r. “cmyTHUKOBAas1” TEXHOJIO-
TYs BIEPBbIE MCIOJb30BAJIaCh B PErvoHe sl obpa-

_,.
[=F=
\

16 m

Mind %2 mino, 1.2 3. 4.5 smax 300
VORNHEEHET DARN2HNAA

Ma:l
ATZceobogren razl

Puc. 9. Kapra aHOMajbHBIX 30H THUIA “3ajeXb CBOOOIHOTO
raza” ¢pparMmeHTa TeppuTOopuM JJOHEIIKOTO CKJIaT4aToro coopy-
KeHust (1o pesysbTataM o0paboTku naHHbix J33): 1 — mikana
WHTEHCUBHOCTU aHOMAJIBHOTO OTKJIMKA; 2 — IyHKTHl PETUCT-
paiuu OTKJIMKa; 3 — rpagalus aHOMAaJbHBIX 30H IO OTHOCH-
TeJIbHOW BeJIMYMHE CPEMTHEro IUIACTOBOTO JaBJieHUs rasa; 4 —
HauboJsiee TMepCNeKTUBHBIE YUACTKU TTOMCKOB CKOIIJICHU CBO-
GOMHOrO rasa ¢ y4eTOM OTHOCHUTEJbHBIX MJIACTOBBIX JaBICHUI
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OOTKM OTHECIBPHOTO YyYacTKa IUIOIIAAbI0 CBBIIIE
900 xm? B paitoHe T. JloHeuk [29]. Ha aTom y4acTke
MmpoOypeHa CKBaxkWHa, B KOTOPOW 3a(pMKCHpPOBaHBI
BBIOPOCHI Ta3a B CKBaXXMHY HEIIOCPEIACTBEHHO Ha IIIy-
ouHax 2780 u 2880 M.

Ha oGcnemoBaHHOI TeppuTOpuM paboT IO pe-
3yJabTaTaM 00paboTKM AaHHBIX 133 BbIIEIEHBI aHO-
MaJIbHbIE 30HBI (yyacTku) (puc. 9), ¢ KOTOPbIMU MO-
IyT OBITH CBSI3aHBI CKOTUIEHWS CBOOOIHOTO Tasa.
Pa3smepbl Hanbosiee KPYMHBIX aHOMAJBHBIX 30H, KM%
7,0x5,0; 5,0x3,0; 4,0x2,5; 4,5x2,0; 3,6x2,0; 4,0x2,0;
4,0x2,0; 2,5%2,5. 3apuKCUpPOBAaHO TaKXKe 3HAYMUTEIIb-
HOE KOJIMYECTBO HEOOJbIINX aHOMAaJIbHBIX 30H, pac-
MOJIOXKEHHBIX BIOJBb OTOENBHBIX JIMHUM, KOTOpHIE
CKOpee BCEro MOTYT OBITh CBSI3aHBI C TEKTOHUYECKU-
MU HapyuieHussMu. CKBaXkHa, B KOTOpPO#t 3aduKcu-
pOBaHBI BHIOPOCH Ta3a, IOMagacT B OAHY W3 BBISIB-
JICHHBIX aHOMaJIbHBIX 30H, OJTHAKO HE B €€ ILIEHTpe.

Ha »T10i1 Xe miomaau anpoOupoBaHa METOIMKA
OLICHKM OTHOCHUTEJIbHBIX 3HAUCHUI CPeIHETO IIacTo-
Boro namieHust [32]. Ilo pe3yabTratam sKCIepUMEH-
TaJIbHOM OIIEHKU BBIMOJHEHO PaHXXUPOBaHUE BBIIE-
JICHHBIX IO CITYTHUKOBBIM JAHHBIM aHOMAaJIbHBIX 30H
10 OTHOCUTEIHHON BEJIWYMHE IJIACTOBBIX NABJIEHUI
(Ha puc. 9 OHO OTMEYEHO MOOIOJHUTEIBHBIMU IIU(-
paMH BO3JIe OTAEAbHBIX aHOMAaJIbHBIX 30H: Iudpa 0
yKa3blBaeT Ha MWHUMAaJbHEIC (HyJIEBBIE) 3HAYCHUS
CpelHero IIacTOBOTO HaBjieHus, nudpa 3 — Ha MaK-
CUMAaJIbHBIC).

B mpenemax aHOMAJbHBIX 30H C ITOBBIIICHHBIMH
3HAYCHUSMU IIJIACTOBOTO IaBJICHHUS MMeeTcs OoJiee
BBICOKAsI BEPOSITHOCTh MOJIYYUTh MOBBIIICHHBIE (ITPO-
MBIIIIEHHBIE) TIPUTOKHU Tas3a.

B 2010 r. B Honbacce Ha HEOOJIbIIOM YYacTKe
pasmepamu 11,0x13,0 KM BBITIOJIHEHBI Ha3eMHbBIE T€0O-
anekTpuueckrue padbotsl Metomamu CKUMIT u BOP3.
OpHako 10 Hayaja MPOBEISHUS ITOJIEBBIX PabOT yKa-
3aHHBIMU METOIAaMU CITYTHUKOBBIC JTaHHBIC MacIlTada
1:50 000 sTo#t TUIOLIAAM OBLIM TaKXKe 00pabOTaHBI MO
CHeIUaTbHON METOIUKE C 1IeJIbI0 OOHAPYXKEHUS 1 Kap-
THUPOBAHUSI aHOMAJIbHBIX 30H THUIMA “CKOILICHHE CBO-
6ogHoro raza” (puc. 10), a Takke MOCIEAYIOLIETO
COITOCTaBJICHUST 3TUX MaTepUajIoB C pe3yjbTaTaMy Ha-
3eMHBIX M3MepeHuit (puc. 11).
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Puc. 10. Kapta aHomManuii Tuma “30Ha CKOILJIEHUSI CBOOOTHOTO
raza” B pa3pe3e YroJbHbIX OTJIOXKEHWII B pailioHe (pparMeHTa
1maxtHoro 1noJjsa B JJon6acce (mo pesyabTaTaM 00pabOTKU AaH-
Heix [133): / — 1Kaga MHTEHCUBHOCTU aHOMAJIbHOTO OTKJIM-
Ka; 2 — OYHKTHI ONpeaeeHus OTKIMUKA; 3 — TEeKTOHMYECKOe
HapylieHue (HaaBUT)

B 1mie10M MOXHO KOHCTaTHMpPOBaTh XOPOIIIYIO KOp-
peNSUMIO “CITYTHUKOBBIX” M “Ha3eMHBIX” aHOMauit
TUIA “3aJeXb”.

IITaxta “Pacnaackas” (Ky3Heukwuii yroJibHblii 0ac-
ceiiH, Poccus). [lomoxuTteabHbie pe3yabTaThl ampo-
Oanuu TexHoJioruu oO6paboTku mAaHHbIX /133 B JloH-
bacce C 1IeJbI0O YCTAaHOBJIECHMSI BO3MOXKHOCTHU
OOHapyXeHMSI Y KapTUPOBAaHUS 30H CKOIUICHUSI CBO-
0onHoro rasza (MetaHa) MPOAEMOHCTPUPOBAIM LieJie-
CO00pa3HOCTh IIPOBEICHUS TAKOTO Xe pojaa IKCIIepH-
MEHTOB U B IPYTUX YTOJbHBIX OacceitHax. B wmae
2010 r. B Kysbacce ocyuiecTtBieHbl 00paboTKa U WH-
TepIpeTanysi CIIyTHUKOBBIX JTaHHBIX PEKOTHOCIIUPO-
BOYHOTO XapaKTepa yyacTKa PacIlOJIOXEHUs YrOJIbHOM
wmaxtel “Pacnaackas”. B mpenmenax o0ciaeaoBaHHOTO
¢dparMeHTa TEppUTOPUM OOHAPYXKEHO M 3aKapTUPO-
BaHO 15 aHOMaJbHBIX 30H THUMA “30HAa CKOIUICHMS
CBOOOJHOTO Tra3za” pa3jIMYHOrO pa3Mepa U MHTEHCHB-
HocTtu (puc. 12). OgHa U3 aHOMAJIBHBIX 30H 3aKap-
THpPOBaHAa HEIOCPEACTBEHHO B Ipelesiax pacIiojioxe-
HU4 1IAXTHOTO CTBOJIA, OBE APYrMe — HEHAJIEKO OT
Hero.

3akapTUpOBaHHbBIE aHOMAJIMU 11eJIECO00Pa3HO CO-
MOCTAaBUTh C TIOJIOXEHHMEM IMaXTHBIX BBIPAOOTOK U
MMEIOIIMMUCS Te0JIOT0-reo(pru3ndecKuMM MaTepuaia-
M. He mckimoyaercss BO3MOXHOCTh ITOMATaHUSI Me-
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Puc. 11. KapTa reosjieKTpM4eCKUX aHOMAJIUM TUIIA “3a1eXb”
(AT3) B paiioHe ¢parmeHTta waxTtHoro mons B Jonbacce
(mo maHHBIM Ha3eMHOM cbeMku Metomom CKMUII): I —
1mKajga MHTeHcuBHOCTH AT3; 2 — TOUKM ChEMKU METOIOM
CKMUII; 3 — nyukt BOP3; 4 — 30Ha TEeKTOHUYECKUX Hapy-
IIEHUI IO Te03JIEKTPUUECKUM NaHHBIM (HaIBUT)
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JaHbl CEGNNEHRA CaO HOMOro raia:

Puc. 12. CxemaTnyeckasi KapTa aHOMaJIMil TUIIA “30Ha CKOTLIe-
HMSI CBOOOJHOrO rasa” B paspe3e B pailoHe LIaXTHOro TMoJs
yrosibHOI maxTel “Pacnanckas” (Kysbacc, Poccust), moctpoeH-
Hasl 1Mo pe3yabTataM 00paboTku maHHbIx [33: 1 — 1mKana uH-
TEHCUBHOCTM 3HAaYeHUiI aHOMAaJbHOIO OTKJIMKA;, 2 — IyHKTbI
perucrpaluum OTKJIMKa; 3 — IMOJOXEeHWe CTBoJia 1axThl (?); 4 —
nopora
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Puc. 13. Kapra rpaBuTaumoHHOro moJisi B paitoHe Kyzbac-
ca [36]. Yeoavnvie noas (kpacmvie yughpor): 1 — Kucenesckoe,
2 — IlpokombeBckoe, 3 — MexnypeueHcKoe

TaHa B IIaXTHBIE BBIPAOOTKM M3 YYaCTKOB €r0 CKOII-

JICHUSI B aHOMAJIbHBIX 30HAaXx.

CornacHo KapTe rpaBUTaliMoHHOro noss Kysbac-
ca [36], yronbHble mosd (B ToM uwucie maxra “Pac-
majckasi”) pacrojioXeHbl B 30HE MHTEHCHUBHBIX MU-
HUMYMOB TIOJII, B TIpenejiax KOTOPHIX MOXKHO
OXMIAaTh aKTUBU3ALIMIO T€OCOJUTOHHBIX MEXaHU3MOB
BbIHOCA BelllecTBa (B ToM uucie YB) u3 rryOuHHBIX
ropu3oHToB 3emun (puc. 13).

OcHOBHbIE pe3yJbTaThl MccaenoBanmii. [IpakTu-
YyeCcKMii OmbIT npuMeHeHus TexHojorum CKUII—
BOP3 u metrona oO6pabOTKM M MHTepHpeTauuu (ae-
mudpupoBanus) gaHHeix 33 B JloHb6acckom
yroJibHOM OacceitHe, a Takxke B Kysbacce mo3BoJisieT
KOHCTaTUPOBaTh ClEayIolee.

1. B npenenax maxTHbIx noseit JJondacca n Kysbac-
ca MMEIOTCA OTHEJAbHBIE YYACTKM CO 3HAUYMTE]Ib-
HBIMU CKOIUJIEHUSIMA CBOOOAHOTO raza (MeTaHa).
MobwibHble TeoDU3NYEeCKre METOABI (F€03JIEKT-
pudeckue M “CITyTHUKOBBIE”) TPeJOCTaBISIIOT 10-
TMOJTHUTEJBHYIO U, TJIaBHOE, HE3aBUCUMYIO0 MHGOP-
Malio O 30HaxX CKOIUIEHUs CBOOOTHOTO Taza B
IIAXTHBIX IOJISIX. MaTepuansl Te03JIeKTPUISCKIX
HWCCeI0BaHUI M pe3ysibTaTbl 00pabOTKM JTaHHBIX
J133 1O3BOJLIOT ONTUMM3UPOBATh Jera3allMoH-
HbIE MEPONPHUSITHUS, YBEJIWUMTH KaIllTaX MeTaHa
yepe3 IaxTHYIO JIeTa3allMOHHYI0 CUCTEMY U TI0-
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BBICUTBH 0€30IacHOCTh padboT. OHU MOTYT UCITIOJIb-
30BaThCS PA3IMIHBIMM CIIYKOaMU ITaxXThI: a) MPH
COCTaBJICHUM IIaCIIOPTOB TOPHO-TEOJOTHYECKOTO
MPOTHO3a BBHIEMOYHBIX YYAaCTKOB MO MECTOHAXOX-
JNIEHUIO 1IaXTHOTO MeTaHa; 0) 11 3(Pp(PeKTUBHOTO
BeIEeHUS Jera3aldy Ha IaxTe; B) I 0e30ImacHo-
ro BeJeHUSI TOPHBIX padoOT; T') MPU MPOEKTUPOBA-
HUM, YCTAaHOBKE M SKCILIyaTalliy 0O0OPYIOBaHUS
M0 YTWIM3AallMM MeTaHa M CUCTEM Jera3alluu.
[IpuBeneHHBIE MaTepUaIbl AAIOT IIPABO IIPEAIIO-
JIOXUTBH, YTO B OTPEeAeICHHBIX Ie€0J0T0-TeKTOHM-
YEeCKHUX YCJIOBUSX (B 30HAX pa3BUTHUsI HAIABUIOB
¥ pa3jioOMOB, B YAaCTHOCTH) B YTOJBHBIX Oacceii-
Hax MOTYT (pOpMHpPOBATHCSI MUKPOMECTOPOKIE-
HUSI cBoOomHOro raza (merana). B cratbe [17]
TakXe aKIEeHTHUPYeTCs BHUMAaHHUE Ha TOM, YTO
HanOONBIINI WHTEpPEC IIPU TOMCKAaX IPOMBIIII-
JICHHBIX CKOILJICHUI MeTaHa MPeACTaBIISIIOT CTPYK-
TYpHBIC U CTPYKTYPHO-TEKTOHMYECKME JIOBYIIKH.
3mech Xe OTMeYaeTcs, YTO B YIJIEHOCHOM TOJIIIIE
JloHeliko-MakeeBCKOro paiiloHa OCHOBHBIE 00be-
MBI CBOOOIHOTO MeTaHa KOHTPOJUPYIOTCS CTPYK-
TypaMW TaHTeHIIMAJBbHOTO CXaTHUs (CKJIagKaMu
MpPOAOJbHOIO M3rnba, (iaekcypamMu M OMNOJI3HE-
BBIMU 30HaMHU).

IIpakTnueckas anpodauuss METOAUKU 00pabOTKHU
n gemndpupoBanus maHHbIX 33 mokasbiBaeT,
YTO 3Ta TEXHOJIOTHSI MOXET HAWTU IIMPOKOE IPHU-
MeHEHHWEe KakK 1T OOHApYKeHUsS W KapTUPOBAHUS
YY4aCTKOB CKOIUICHMSI CBOOOMHOIO rasa (MeTaHa),
TaK W IS TIOMCKOB M Pa3BeIKN MECTOPOXKICHUI
HedTU M raza B yIIeHOCHBIX OacceitHax. OOHapy-
KeHHBIE M 3aKapTHMPOBaHHBIE IO CIYTHUKOBHIM
MaHHBIM aHOMAJIMU TUIIA “30HBI CKOILJICHHUSI CBO-
0omHOrO raza” MOTYT OBITh ONEPATUBHO 3aBEPEHBI
HA3€MHOM T€O03JIEKTPUYECKOU CHEMKOU METOIOM
CKMII. I'myGuHBI 1 MOIIHOCTH Ta30HACBIIIEHHBIX
TOPU30HTOB MOTYT OBITH OIpeaesiecHb 30HINPOBa-
Huem BOP3. B nenom TexHosoruss o0paboOTKU U
nemmgpupoBaHus maHHbIX 133 MoxkeT 3pdek-
TUBHO WCITOJL30BAaThECS B KOMITJIEKCE C HAa3eMHBI-
MU reosnekTpuyeckumMu wmetogamMu CKHUIT u
BOP3, koTopbie MO3BOJSIOT ONEPATUBHO BHISIB-
JISTh W KapTUPOBaTh 30HBI CBOOOTHOIO MeETaHa,
a TakxXe OIpenessITh INyOMHBI UX 3aJleTaHUs.
30HBI CKOIJICHUSI CBOOOMHOIO ra3a 3aHHMAlOT OT-
HOCHUTEJIbHO HEOOJBIIYIO YacTh IIAXTHBIX ITOJIeH
(TI0 TeORNIEeKTPUYSCKUM JaHHBIM U pe3yJbTaTaM
nemmgprupoBaHus gaHHBIX [133).

IIpy momxone ropHbBIX BBIPAaOOTOK K OOHAapyXeH-
HBIM U 3aKapTUPOBAaHHBIM aHOMAJbHBIM 30HaM B
UX Tpenejgax HeoOXOOMMO IIPOBOIMTH Iera3aliy-
OHHBIC MEPOIPUSITHSI.

B 1mIaxTHBIX TIOJISIX TIpaKTUYEeCKUE padoThl MO JI0-
OblYe M YTWJIM3AIUM IIIaXTHOTO METaHa IIeJIec0o00-
pa3sHO HauMHATH B Ipeaeiax oOHapy>KeHHBIX U 3a-
KapTUPOBAaHHBIX aHOMAaJINi1 TUIMA “30Ha CKOTUICHUS
CcBOOOIHOTO raza (MeTaHa)”.
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O mnepcneKTHBaX OOHAPYXKeHHS M KapTHPOBAHHS
CKOILIeHWii ra3a B cJaHmax. BrojiHe MOHSITHO, 4TO
MOJIOKUTEJIbHBIE Pe3YIbTaThl allpoOaliii MOOVIIBHBIX
reopu3n4ecKuX TEXHOJOTUN [Jig KapTUPOBaHMUS
CKOTIJIEHUI CBOOOMHOro rasa (MeTaHa) B YIOJBHBIX
bOacceiiHax MpPeIOIpeeIM IIOCTAaHOBKY BIIOJIHE
KOHKPETHOM 3a1a4U U3YYECHUS UX BO3MOXHOCTEH TIpU
KapTUpPOBaHMM CKOIUICHMI cilaHIleBoro rasa. M mo-
IOOHOTO poaa PKCIEPUMEHTHI Hayalld MPOBOIUTHCS.

Tak, B pabote [16] aHanM3UpyrOTCS pe3yabTaThI
MPaKTUIECKOTO MPUMEHEHUS TUCTAaHIIMOHHOTO KOM-
miekca “Ilouck” i oOHapy:XeHMSI 1 OKOHTYpUBa-
HUSI Ta30BBIX CKOIUICHUI B CJIAHILIEBBIX IIOPOIAX, OI-
peleeHnsT KOJWYeCcTBa Ta30HOCHBIX TOPHM30HTOB,
MX MOIIHOCTEeH, TIyOMH 3ajleTaHusI M IaBJICHMS rasza
B HUX, a TaKXXe MyTel MUTpallMy Tra3a B CIaHILIEBBIX
opoax.

Ha omHoiif u3 00caeg0BaHHOM 3TUM KOMILJIEKCOM
mwromanu (128 km?, wrar Texac, CIIIA) ycraHoBIe-
HO, YTO aHOMaJIUM TUMa “3ajieXb raza” (UKCUPYIOT-
Cs HE MO BCeil IUIOIIaAy PacIpOoCTpaHEHUs CIIaHIIe-
BBIX IIOPOI, a TOJBKO Ha OTOEJNBHBIX YYacTKaX C
MOBBIIIEHHON TPEIIMHOBATOCTHIO TTOPOJ (BBISIBIIEHO
25 a"omanumii momwaneo ot 0,1 go 3,1 kM2, obias
IUIOIIAAb AaHOMAaIU 7,2 KM?).

Kapra-cxema pacrnoioXeHHnsI aHOMAaJbHBIX 30H B
nmpeneaax oOCIEIOBAaHHOTO YYacTKa MPUBOIUTCS B
pa6ore [37, c. 639]. ['a30BbIe CKOILUIEHUsI 3aJieraioT B
1IecTu ropusoHTax Ha riyouHax ot 800 mo 2500 M,
MOLIHOCTY KaXJOT0 TOPMU30HTA COCTABISUIM ~60 M,
IaBJICHUE Ta3a B HMX pacIIpelejIeHO PaBHOMEPHO B
npeaenax 5,5—6,0 MIla.

IToneBbIMM paboOTaMM YCTAaHOBJIEHO, UTO BCE aHO-
MaJIM COEIMHEHBI MeXmy coOoit y3kumu (15—20 M
IIMPUHON) KOJUIEKTOPAMU B TPEIIMHOBATHIX MTOPOIAX
¢ IByMs1 OoJiee KPYIMHBIMU “Ta30BBIMM 3ajiekaMu” B
WHTepBaje TnyomH 3,5—3,65 KM M JaBleHUEM Trasa
~60 MIIa, pacrionoxeHHbIMU B 1,5—2,0 KM 3amanHee
JIMLIEH3MOHHOM TUIoIaau. bypeHuMeM ycTaHOBIECHO,
YTO 3TU Ta30Bble 3ajexu (¢ gaBiaeHueM 62 MIla,
obmeit momaneo 7,24 KM? M KOJUIEKTOPOM MOIII-
HocThio 150 M) Goiiee IMepCHEeKTUBHBI IJISI pa3padoT-
KH, YEM BCE APYTU€ aHOMAJMU B CIAHLIEBBIX MOPO-
Jax, TIPUTOTHEIC 1T pa3pabOTKH.

JlomoaHUTEIbHO IJI1 Haubojee OITUMAaIbHBIX
aHOMAJIBHBIX 30H, BBIICJICHHBIX C MCIIOJIb30BaHHEM
koMmIuiekca “ITouck” [16, 37, c. 639], aBTopamMu cra-
TbU TPOBEAEHBI 00paboTKa M MHTEpHpeTalus IaH-
Heix /133 otHOcuTtenbHO KpymHoro (1: 10 000) mac-
mraba (puc. 14—17) ¢ 1eabl0 AETaIbLHOTO
KapTUpOBaHUS BBISIBIEHHBIX AT3.

Tak, B mpenenax IepBOro (CeBEpHOIO) yyacTKa
3aKapTUpOBaHa aHOMajbHas 30HAa TUMA “3ajeXb
raza” ceBepHOTo IpocTupanusi. B ee KoHType 3apuK-
CUpPOBaHHBI TaKXe TPU JIOKaJbHbIe (OJM3KME K HM30-
METPUYHBIM) 30HBI C CYIIECTBEHHO ITOBBIIIICHHBIMU
3HAUCHUSIMU CPEIHETO IUIACTOBOIO JABJICHUS — “IOXK-
Hag”, “meHTpanbHas”, “ceBepHasi”. “CeBepHasi” 30Ha
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MPOCTUPAETCA 3a IpeAeibl yJyacTKa B CeBEPHOM Ha-
npasjieHuu (puc. 14).

Ha mepBoM yuyacTke 3aKapTHpOBaHa TaKxke aHO-
MajibHasl 30Ha TuUMNa “3ajexb Hedhtu” (puc. 15). On-
HaKO ee IUIoNIanbh MEHbIIe IUIONany aHOMaJIbHON
30HBI TMIIA “3ajieXXb raza” — 3aUKCHUpOBaHA TOJHKO
B LIEHTpe yJacTKa. TeM He MeHee 3Ta aHOMAaJIMS BIIOJI-
HE YAOBJIETBOPUTEIBLHO KOPPEIUPYETCS ¢ “IOXHOU” U
“IleHTpaJbHONM” 30HAMM IIOBBILIEHHOIO IIJIACTOBOIO
JlaBJeHUsI aHOMAaJIMY TUIa “3ajexb raza”. B mpenmemax
“ceBepHOI” 30HBI TIOBBIIIEHHOTO NABJICHUS aHOMAJIb-
Hasl 30Ha TUIAa “HedTh” He oOHapykKeHa.

CrnemyeT OTMETUTb, UTO CKBaXuHa (puc. 14, 15)
MEepBOro yyacTka Oypuiach U Ha HedTb. OgHaKO MO-
JIYIUTH €€ TPUTOKM IPU HUCIBITAHUSIX CKBAXKMHBI HE
yIaJ0Ch, BO3MOXHO, BCJICACTBHE TOIO YTO OHA IIOIa-
Jla B 0071aCTh OTHOCUTEJIBHO CJIa0bIX 3HAYEHUM aHO-
MaJIbHOTO OTKJIMKa aHOMaJIMM TUIla “3aiexb HedpTn”
(puc. 15). ITockoabKy CKBaxXMHa OKa3ajlach B 30HE
BBICOKUX 3HAYCHU I IJIACTOBOTO JaBJICHUSI
(cM. puc. 14), B mpoliecce ee OypeHHMsI BBUILY ITOCTO-
SIHHOTO TOCTYIUICHHUs ra3a OblIa yBeadueHa OoJiee
yeM B 2 pasa IUIOTHOCTb OypOBOTO pacTtBopa. ODTO

i
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Puc. 14. Kapta aHOMaJIbHBIX 30H THUIA “ra3” MepBOro HedTe-
ra3onepcrekKTMBHOrO y4yacTka B pailoHE MOMCKOB CJIAHLIEBOTO
rasza (Texac, CIIIA), o pe3yiabTaTaM 00pabOTKU maHHBIX J133:
1 — 1IKajia MHTEHCHBHOCTA aHOMAJIbHOTO OTKJIMKA B 3HAYCHU -
sIX cpeaHero IuiactoBoro gasineHus (MlIla); 2 — mpoOypeHHast
CKBaxMHa; 3 — KOHTYyp yuyacTka; 4 — KoHTyp AT3 Tuna
“HedTh”
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Puc. 15. Kapta aHOMaJIbHBIX 30H TUIA “HedTh” MepBOro Hed-
TEra3onepcrnekKTMBHOIO yJ4acTKa B PaiioHe MOMCKOB CJIaHIIeBO-
ro raza (Texac, CILLA), nmo pesyibraraM 00pabOTKU AaHHBIX
J33: 1 — mKaja UHTEHCUBHOCTA aHOMAJbHOIO OTKJIMKA; 2 —
npobypeHHast CKBaXXuHa; 3 — KOHTYp y4yacTka; 4 — Touka BOP3

Puc. 16. Kapta aHOMaJbHBIX 30H TUMa “Tra3” BTOpoOro HedTe-
ra3onepcrneKTUBHOTO yyacTKa B paifoHe MOMCKOB CIaHIIEBOTO
raza (Texac, CIIIA), o pe3ynbTaram 006paboTKu qaHHBIX [133:
1 — 1IKajia ”HTEHCUBHOCTHA aHOMAJIbHOTO OTKJIMKA B 3HAYEHU-
SIX CpelHeTo TutacToBoro nasieHus (MIla); 2 — 3ampoekTupo-
BaHHas CKBaXXWHa; 3 — KOHTYp y4yacTtka; 4 — KoHTyp AT3 tuna
“HedTh”; 5 — TEKTOHWUYECKOE HapylIeHUe
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BIIOJTHE MOTJIO MPUBECTH K “3adaBIMBaHUIO” OYypo-
BBIM PacTBOPOM HE(TEHACHIIIEHHBIX KOJJIEKTOPOB.

IIpu manpHeleM OypeHUU Ha He(PTh CKBaXUHY
B IIpeleiax MepBOro ydacTKa liejecooOpa3HOo 3aKjia-
IBIBaTh B TOYKE BEPTMKAJILHOTO 30HIMPOBAHMUS
(cM. puc. 15).

Ha BTOpoM (10:KHOM) IEpPCIEKTUBHOM YYacTKe
OOHapyXeHbl M 3aKapTUPOBaHBI 1BE JIOKAJIbHBIE
(TIpakTHYEeCKU HM30METPUYECKHE) aHOMAaJIbHBIE 30HBI
Tuma “3ajexp raza”: “1oro-BocTtoyHas” M “ceBepo-
3amagHass”. OHM pasnejieHbl pa3JioOMOM CEBEpPO-BOC-
TOYHOIO IMpOCTUpaHMs. B mpenenax 3TUX aHOMAaIuid
YCTaHOBJIEHBI 30HBI ITOBBIIIEHHBIX 3HAYEHUI IJIACTO-
BBIX JABJIEHW, TUIOIIAAb KOTOPBIX HE3HAYUTEIHHO
OT/IMYAETCHd OT IUIOLIALEN aHOMAaJMil TUIA “3ajeXb
raza”.

3akapTUpoBaHHBIE aHOMaJIbHbIe 30HBI TUIIA “3a-
JIeXb He(TU” BTOpPOro ydacTtka (puc. 17) 1ocTaToOdHO
XOPOILIO KOPPEJIUPYIOTCS ¢ aHOMAaJIUSIMHU TUIla “3a-
JIeXXb Ta3a” — OHU NMPAKTUIECKU COBIAAAIOT C KOHTY-
paMU 30H C IOBBILIEHHBIMUA 3HAYEHUSIMU ILIACTOBOIO
aBICHMUSI.

ITo pesynbTaTaM BBIMOJHEHHOU 0OPaOOTKU JaH-
HbIX /133 3ampoeKTHMpOBaHHYIO CKBaXXMHY BTOPOIO
y4yacTKa 11eJIeCOO0pa3HO CMECTUTb B OJHY M3 TOUYEK
BEpPTUKAJIBHOIO 30HAMpoBaHuUs (puc. 17).

PaccmoTpennbie Matepuaibl (puc. 14—17) cBu-
JIeTeJIbCTBYIOT O BIIOJIHE YIOBJIETBOPUTEILHOM COBIIA-
NIEHUW Pe3yJbTAaTOB, MOJYYEHHBIX C TMOMOIIBIO KOM-
miekca “Ilounck” u crenaabHOIO MeToaa 00pabOTKMU
n pemmm@pupoBanus maHHbIX J133.

OTMeueHHbIE OCOOEHHOCTH ITOJIOXEHUsI aHOMa-
JIMi TATIA “Ta3” Ha y9acTKaX pacpoCTpaHEHUs CIaH-
LIEBBIX MOPOJ, YCTAHOBJIECHHbIE C IOMOILIbIO aIrapa-

]

RE Y o wa \ﬂ/ﬂ'[j:}'
[ EEENEREEENENE| i4’,5

Puc. 17. Kapta aHOMaJbHBIX 30H TUIA “HedTh” BTOpOTO HEd-
TEra3onepcrneKTUBHOTO yYacTKa B paiiloHe TTOMCKOB CJIAHIIEBO-
ro raza (Texac, CILIA), mo pe3yiabrataM 00pabOTKM JaHHBIX
J133: ] — 1mKajia MHTEHCUBHOCTA aHOMAJIbHOIO OTKJIMKA; 2 —
3aMpOeKTUPOBaHHAS CKBaXWHA; 3 — KOHTYp y4acTKa; 4 — To4-
Ka BEPTUKAJIBHOTO 30HIMPOBAHUS; 5 — TEKTOHUYECKOE Hapy-
LeHue
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Typel “Ilonck” M cnenuanbHON 0OpPabOTKM JaHHBIX
33, no3possaior 6osiee 3PHEKTUBHO U LieJeHanpaB-
JICHHO OpraHM30BaTh ITOMCKOBBIE pabOTBHI U CyIe-
CTBEHHO ITOBBICUTH 3KOHOMMYECKHUE IMOKa3aTeJM OC-
BOEHUSI CJIAHIIEBBIX Ta30BBIX MECTOPOXIEHMIA.

O BO3MOKHOCTH OOHAPYXKeHHSA W KapTHPOBAHHS
cKkomjieHnii YB B KpucTa/mmdecKnx mopomax. B ycio-
BUMSIX TOCIIOACTBA OCagOYHO-MUTPAIIMOHHON TEOpHU
npoucxoxaeHuss ¥YB 1ieneHanpaBieHHbIE TTOMCKOBBIE
paboThl Ha He(Th U ra3 B Ipelenax IIUTOB U KPUC-
TAJUTMYECKUX MACCHUBOB TPAKTUYECKW HE TIPOBOIM-
JMCh. B CBSI3M ¢ 3TUM B HACTOSIIEe BpEeMSI OIPOMHBIE
TePPUTOPUH PACTIPOCTPAHECHUSI KPUCTALUIMYECKUX T10-
pom ocrapTcsd c1ab0 M3yYeHHBIMM OTHOCUTEIHHO
MEePCIEeKTUB He(PTEra30HOCHOCTH.

Tem He MeHee B KpUcCTa/UIMYecKoM (pyHIAMEHTE
OTKPBITO 3HAYUTEJIbHOE KOJIMYECTBO MECTOPOXIECHUI
VB npowmbiieHHOTo 3HaueHUs. CylIeCTBEHHO YKpe-
MMWIN CBOU MO3UIIMKU CTOPOHHUKHU TIIyOMHHOIO, HEOP-
raHuyeckoro, npoucxoxaeHus YB [3—4, 18, 42—43].
ITokazaHa mpuUHLMMIMAIbHAS BO3MOXKXHOCTb IJTyOMH-
Horo cuHTe3a YB HedTgHOro psga, ux MuUrpauuu
yepe3 ocJIabJIieHHbIE 30HBI BMECTe C JAPYTUMU (DIIIou-
JaMA M aKKyMYJISILMUA B BEpPXHUX CJIOSIX 3€MHOI
Kopbl. [ToaToMy mpobiema MOMCKOB cKoIuieHuit YB
B KPUCTAJUIMYECKUX ITOPOJAaX MOXET CTaTh B HACTOSI-
1Iee BpeMsI JOCTaTOYHO aKTyaJlbHOM. BakHBI Takxke
BOIIPOCHI, Kacaloluecs: pa3paboTku 3>(PdOeKTUBHBIX
TEXHOJIOTMI M METOAMK TTOMCKOB CKOIUIeHU Y B, Tak
KaK TpaguIlMOHHBICE METOABI MOMCKOB U Pa3BEIKU B
0CaJOYHBIX OacceifHax HAIpPsIMYI0 HEIIPUMEHUMBI IS
KPUCTAJUTMYECKUX MAcCCHUBOB U TTOPO/I.

Hazemnunie reoanektpuyeckue Meronbl CKUIT n
BBP3, a Takxxe TexHoJI0rMs 00pabOTKM M MHTEpIIpe-
TallUM CITYTHUKOBBIX JAHHBIX NMPUMEHSUINCH IS pe-
eHust nomooHoro pona 3agad. Hampumep, B 2009 r.
Ha HeOOJIBIIIOM JIOKaJIbHOM yyacTke HoBOKOHCTaHTH-
HOBCKO# 30HBI pa3jIoMOB B mpenenax YKpamHCKOTO
muta (Y1) mromanHoit chemkoit Mmetonom CKUII
OOHapyXe€Hbl U 3aKapTUPOBaHbI TPU aHOMAaJIbHBIC
TeodJIEKTPUYECKME 30HBI THUIAa “3ajeXpb ra3a (KOH-
nmeHcata)” miowanpio 3,2 (1,1 + 1,8 +0,3) xkm? [26].
I'myounsl pacnonoxenust AIII tuma “ra3” m “raso-
KOHAeHcaT” orpeneaeHbl MetonoM BOP3. AHomanb-
HbIe 30HBI 3a(PUKCHUPOBAHBI 3eCh BIOJb OCHOBHBIX
TeKTOHMYECKUX HapylleHuil. B BepTuKalbHOM pas-
pe3e BoigeneHHble AITIT tTunma “raz” m “ra3okoHaeH-
cat” pacriojlaralotcsl IapajuieIbHO TeKTOHWYECKUM
HapymieHussM. [lo maHHBIM U3MepeHMil MeTodaMu
CKHUITI—BBP3 onpeneneHbl oNnTUMaIbHbIE MeCTa JJIS
pPacIoJIoKeHUsI CKBaXXMH IO Jera3allid TOPHBIX BbI-
paboToK.

B 2009 r. Ha JOKaJbHBIX Y4YacTKaX B CEBEPHOM
yactu Y1 mapuipytHoit cbemkoit metomom CKMII
BBISIBICHBI UM 3aKapTUPOBAaHBI YETHIPE aHOMAaJbHbBIC
TeO3JIEKTPUUYECKHE 30HbBI TUIA “3ajieXb ra3a (KOHIEH-
caTta)” uowanpio ceeie 90 kM2 B mpexenax ogHoi
U3 aHomanuii ryomHbl pacnonoxeHuss AIIIl Tuma
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ra3” u “ra3okoHueHcaT” oOIpeaesieHbl METOAOM
BOP3. AHomanbHble 30HBI (DUKCUPYIOTCA 3AECh B
Ipeaenax KpPyImHbIX TeKTOHUYECKUX HapylueHuit [27].

B pexorHocipoBoUYHOM pexuMme oOcieoBaHa C
ITOMOIIBIO TEXHOJIOTHH IeIIM(bpUPOBAHUS TaHHBIX
33 Kanesckas miomans (YkpanHa) [29]. Ha yyact-
Ke 00cJiemoBaHUS BBISBICHBI 1M 3aKapTUPOBAaHBI TPU
OTHOCUTEJILHO KPYITHBIE aHOMaJIbHBIC 30HBI THIIA “3a-
Jexb raza”. OgHako B paitoHe r. KaHeB Herocpen-
CTBEHHO ITIOJIOKUTEJIbHBIX aHOMAaJIUM THUIIA “3ajJeXb
HepTu” 1O pesdyabTaTaM 00pabOTKU CITyTHUKOBBIX
JIIaHHBIX He OOHapyXeHOo. TeM He MeHee M 3aKapTH-
POBaHHBIE aHOMAJIMU CBUACTEILCTBYIOT O I11€J€C000-
Pa3HOCTH TIPOBEACHUS B 3TOM paiioHe MOTIOJHUTEb-
HBIX paboT kKak HaszeMHbIMU Metomamu CKUIT n
BBOP3, Tak u myreM 0o6paboTKKN U AeinGppUPOBAHUSI
naHHbIX 133 OoJiee KpynmHoro maciirtada.

CornacHO pe3yJbTaTaM BBIIIOJHEHHBIX 9KCIIEpH-
MeHTaJlbHBIX pabor, TtexHosoruas CKUII-BOP3,
a TakxXe MeToI 00pabOTKM M MHTEPIpeTallny JaHHBIX
J33 MOTyT ImpUMEHSITbCS MPU TMOMCKaX U pa3BeaKe
ckoruieHuit YB B KpucTtamimMueckux MaccuBax U B
TEKTOHWYCCKN HAPYIICHHBIX (Pa3IOMHBIX) 30HaX KpH-
crajuimyeckoro (pyHmamMeHTa. DT MOOMIIBHBIE METO-
OBl MOTYT OBITh TakXKe 3adcMCTBOBAHBI IIPM OIepa-
TUBHOM OIIEHKE IIEPCIEKTUB HeDTera30HOCHOCTH
actpo6ieM. EcTb Beckue OCHOBaHUS IJII MHTCHCH-
uKauMy TTOMCKOBBIX MCCIEIOBAaHUN B yKa3aHHOM
HampaBJICHWMU.

O npobGieMe BOAOPOIHOW Jerazamui 3eMJIH.
B pamkax Teopum wu3HAYAJILHO TUIAPUAHON 3eMIu
[18] mpoBoauTCS M3yyeHUE CTPYKTYp Ha €€ IOBEpX-
HOCTH, TIOSIBJICHNE KOTOPBIX OOYCJIOBICHO IMOTOKaMU
Bogoponaa u3 Heap. [To KocMUYecKMM CHUMKaM TaKo-
IO THITa CTPYKTYPHI BBIIEIIEHBI Ha BCeX KOHTWHECH-
Tax [46]. ABTOpPBHI MCCIIEHIOBAHUN CUMUTAIOT 3ACIIYXM-
BaIOIIMMM TMPUCTAJIbHOIO M3YyYeHUSI YCTAaHOBJICHHBIC
Hay4yHbIe (DaKTHl CYIIECTBOBAHUS MOIIHBIX BOITOPOI-
HBIX CTpY#M Ha miaTdopmax, KOTOphle Aeindpu-
PYIOTCSI HA KOCMUYECKMX CHUMKAaX, 3aMETHO BBIIEJISI-
I0TCSl B pebede U MMEIOT TNTyOUMHHBbIE KOPHU.

Bo-mepBrIX, cyliecTBOBaHUE aera3alliid BOMIO-
poma OTKPBhIBaeT MEPCHEKTUBHI IS Pa3BUTHUSI BOIO-
POIHOI 3HepTreTMKH. BEIMONTHEHHEBIE 3aMephl ITOKa-
3aJId, YTO KOHIICHTPALMX BOIOPOJa B IIOAIIOYBEHHOM
(mo 120 cm) Bo3myxe MoOryt npoxomautb no 2 %.
IIpexaromaraeTcst, YTo MPOMEIIIJICHHBIE KOHIIEHTpA-
IIMM BOIOPOIAa MOTYT OBITh Ha IIyOMHAX MOpsaIKa
1,0—1,5 XM 1 1J1s €er0 TOOBIYM MOTYT OBITh MCITOJIb-
30BaHbl TEXHOJIOTUM HOOBIYM YIVICBOJOPOMHBIX Ta-
30B [46].

Bo-BToprix, aBTOpHI cuMTaloT [46], yTo MpobIe-
My TpoucXoxiaeHus: ¥YB MoOXHO cBecTu K Ipobsieme
HCTOYHMKA BoIOpoma. YIiepoda B 3eMHOIl Kope 00-
Jee yeM goctaTouyHo. IIpy HalIMuMy MOIIHBIX ITOTO-
KOB BOJIOPOJIa HEMIPEMEHHO JOJKHBI TeHepUPOBAThCSI
VIJIeBOOOPOIHBIC coenuHeHus1. [Ipu 3ToM cTpyu BO-
J0poJa Ha IIyTU CBOETO cjledoBaHUs 00pa3yroT 00-
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IIMPHYIO CHUCTEMY IIOp M KaBepH HE TOJIBKO IIO
M3BECTHSIKAM M JOJIOMUTAM, HO M MO CHJIMKATHBIM
ropoaaM — T'paHUTaM U I'PaHUTO-THecaM. DTH MOPbI
U KaBepPHBI MOTYT 3aIlOJHSTHCSI HOBOOOPA30BaHHOM
HedThI0, U TaKUM 0Opa3oM MOTyT (HOPMHUPOBATHCS
MECTOPOXIEHUS.

B-TpeThux, eciM CTpyd BOAOpOAA IOCTYHAIOT C
[JTyOMHBI U TIOMANaloT B YrOJbHBIE TUIACTHI, TO 00pa-
3yeTcs MeTaH. TakuM o0pa3oM, BOJOPOIHBIE CTPyH
MOTYT (opMHUpPOBaTh OYard CKOIUICHUS MeTaHa B
YTOJIBHBIX OacceifHax, riae OH MOXeT HaXOIUThCS O[T
JIOCTATOYHO BBICOKMM JaBieHueM [46].

[IpuBeneHHBIE BBIIIE PE3YIbTAThl IPUMEHEHUS
MOOWJIBHBIX TreoasiekTpuueckux MetonoB CKHUIT u
BBOP3, a Takke TexHOJIOTMM 00pabOTKM U JelIndpu-
poBaHus gaHHBIX JI33 IS MOMCKOB CKOIUIEHUI CBO-
0OIHOTO Ta3a B YrOJbHBIX OacceiiHaX M CJIAHIIEBBIX
IOpOoaax CBUIAETEILCTBYIOT O TOM, YTO 3TU OIepaTHB-
HbI€ METOABI MOTYT OBITh MCIIOJIb30BaHBI TaKxKe IS
o0HapyXeHUsT U KapTUPOBaHUs BOIOPOIHBIX ITOTO-
KOB M 30H CKOIUICHMSI BOAOPOJa B INTyOMHHBIX TOPU-
30HTaXx.

Oocyxaenne pe3yabTaToB. [1po0IeMy MOMCKOB U
JIOOBIYM YTOJBHOTO METaHa, CJAaHIIeBOIO rasa, a Tak-
Xe cKoruieHuid YB B Apyrux HeTpaguLIMOHHBIX KOJ-
JIEKTOpax 1ieJiecoo0pa3HO aHAJIM3MPOBaTh C pasiidy-
HBIX TO3ULIMIA, BCECTOpOHHEe. PaccMoTpuM BaxXHBIE,
Ha Halll B3IJISIO, aCIEeKThl 3TOM MPOOJIEMBEL.

1. B naHHoli cTaTbe, a Takxke B APYruX IMyOJMKa-
LIUSIX aBTOPOB JOCTATOYHO LIMPOKO ITEeMOHCTPUPYIOT-
csl pe3yJbTaThl MPUMEHEHUs CIELMAIbHOTO METOoIa
00pabOTKM M MHTEPIIPETAIINM CITYTHUKOBEIX JTaHHBIX.
Ilenecoobpa3Ho OTMETUTH, UTO MPUHIUAN PpabOTHI 3TO-
IO METOJA BIIOJHE YKJIAABIBACTCSI B paMKM HEKJIACCH-
YECKOM TapagurMbl Te0(PU3NIeCKX MCCIeI0BaHUN —
“BemectBeHHOM”. [1o pe3yabratam NMpuMeHEeHUS yKa-
3aHHOIO METOJa CAEJMaHBl M HEKOTOphIE BaxKHBIC
(MpUHLMITMATbHBIE) BBIBOABI cTaTbl. OOpaTUM BHM-
MaHMe Ha TO, YTO aBTOPHI HE SIBISIOTCS “TIMOHepamMu”
06paboTku M aemndpupoBanus maHHbIX /133 B pam-
KaX yKazaHHOW mapagurMbl. B KadecTBe mokasarelib-
CTBa OTMETUM HEKOTOpPBIC TEXHOJIOTMH TaKOTO Kjacca,
0COOEHHOCTH KOTOPBIX OXapaKTepH30BaHbI B IOCIHIEI-
Hux nyosmmkanusax [9, 15, 16, 37, 38]. Haunbie 133
HCIOIB3YIOTCSI JOCTATOYHO IIIMPOKO, M, IO HalleMy
MHEHMIO, UIMEHHO UX MPUMEHEHUE MOXET IPUBECTU K
CYILIECTBEHHOMY TIPOPBIBY B YCKOPEHMM ITOMCKOBBIX
paboT Ha TOPIOYUE U PYAHBIE TOJE3HBIE UCKOIIAEMBbIE.
Oo6ure (dbyHmaMeHTalbHbIC) MIOEH W TIPUHLUILI, Ha
KOTOPBIX 0a3upyeTcsi 3TO HalpaBjeHHWe, B ITyOIMKa-
mmu [38, c. 61] chopmMynupoBaHbl CIEAYIOLINM oOpa-
30M: “ATOMBI BO BCEX MOJIEKYJdaX MMEIOT ONpeaeaeH-
HOE TPOCTPAHCTBEHHOE IIOJIOXEHNE M COOCTBEHHOE
BJIEKTPOMATHUTHOE TI0JIE C XapaKTepUCTUIECKUM IIpO-
CTPaHCTBEHHO-YAaCTOTHBIM pacIIpeiesieHueM MHTEHCHB-
HocTu. [TpocTpaHCTBEHHO-YaCTOTHAsI CTPYKTYpa 3JIeK-
TPOMAarHUTHBIX ITOJICH JIFOOOTO BEIeCTBA OMPEALISICTCS
XUMHMUYECKUM COCTaBOM M IIPOCTPAHCTBEHHOM CTPYK-
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TYpO MOJIEKYJI WIN KPUCTAJUIMYECKON PEIIECTKON Be-
1ecTBa. bopliioe KoamuyecTBO OMHOPOIHOTO BEllleCTBA
OyzmeT co3maBaTh KOJUIGKTMBHOE XapaKTepPUCTUYECKOE
IS JAHHOTO BeIeCTBa 92JICKTPOMArHUTHOE TIOJIe,
MOIITHOCTb M3JIydYeHUS] KOTOPOro OymeT IpOTopIIMro-
HaJIbHA KOHIICHTPAlIMK BelllecTBa B 3aaHHOM HarpaB-
JIeHnH. MOXHO CUMTaTh, YTO JMHEIHO-TIOISIpU3AII-
OHHAasl BOJIHA C 33JJaHHOM YaCTOTHOUN XapaKTEePUCTUKOM,
Hecylass “HQOPMALIMIO O CTPYKTYpe BelllecTBa, He T10-
IJIOIIAeTCs cpedaMUd U UX MHTEHCHUBHOCTh HE YMEHb-
IIaeTCs ¢ PacCTOSTHMEM, TOTAA OJHOPOIHOE BEIIECTBO
Ha TPOM3BOJIbHOI IIyOMHEe 3eMJKM OyIdeT co3daBaTh
rnoJie, KaK ecjiv Obl 3TO BELIECTBO HAXOAWJIOCH Ha TO-
BEPXHOCTH .

2. JInst MOOMIIBHBIX Teo(U3NUECKNX TeXHOJIOTHIA,
peanu30BaHHBIX C NMPUMEHEHUEM IIPUHLIUIIOB “Be-
1LIECTBEHHOI” mapagurMbl reo(u3nyecKux Mccieno-
BaHMI, HE MMeEeT IPUHIUIINAILHOTO 3HAYCHMST BOTI-
poc, Kakoil Tun YB wuckath M pa3BegplBaTh —
TPAAVULIMOHHBIA WA HETPAIULIMOHHBINA (YTrOJbHBIN,
CJIAHLEBBIN, KPUCTAUIMYECKUN U T. A.). s HUX, B
MPUHIIMIE, Ta3 Be3le OOMH — a BOT JIOBYLUIKM pas-
Hble. OTpaboTaHHasl Ha HedTera3oBbIX OOBEKTAX Tpa-
IUIIMOHHOTO TUIIA U B YIOJIBHBIX OacceilHaX MeTOIU-
Ka OOHapyXeHUSI M KapTUpPOBaHUS CKorieHuin YB
(raza) reoanektpuyeckumu Metogamu CKHIT u
BBP3, a Takxke anmpoOupoBaHHBIM METOJOM 00pabOT-
K naHHbIX JI33 B MosHOI Mepe NMpUMEHUMa U IS
TTOMCKOB CKOIUIeHUI YB B clTaHIIEBBIX TOpOIax, Kpy-
cTaJUIMYecKoM (pyHIaMeHTe, KPHUCTaJUIMYECKHUX Mac-
cUBaX, pa3JiOMHBIX 30HAaX UIUTOB U 1p. “BeuecTBeH-
Has” napagurMa TIPOBEICHUS TTOMCKOBEIX
reou3nYecKX padoT IMO3BOJISICT MPOBOIUTL TAKOTO
poma moucku (padoThl) omepaTuBHO, 3(P(PEKTUBHO U
B ITOJTHOM 00beMe B KOJJIEKTOpPAxX U JIOBYIIIKAX JI000-
ro tvmna (TpaaZuLIMOHHBIX M HETPAIUIIMOHHBIX).

3. OmpiT 1o0ByM 1IaxTHOrO MetaHa B CIIIA cBu-
JETEeJILCTBYET, UTO IS 3TOTO HEOOXOAMMBI OTPOMHbBIE
TexHu4yeckre M (pUHAHCOBbIE pecypchl. s BhIsIBiIE-
HUg Haubosiee WHBECTULUOHHO-IIPUBJIEKATETbHBIX
TUIoLIaAet Halo BBIMNOJHUTHL OOJblLIME 00bEeMbI Oypo-
BBIX PabOT ¢ TecTUpoBaHUEM CKBaxuH. CTOMMOCTh
IOOBIYM IIIAXTHOTO METaHa B OCHOBHBIX YTOJbHBIX
bacceitHax CIIIA anamusupyetcs B pabote [34]. Ha-
npumep, B 0acceitie Ilaymep PuBep crouMocTh Oype-
HUSI U OOyCTpOMCTBa OJHOIM CKBaXXMHbI COCTaBUJIA
65 teic. moyi. CIIA. U3 nybnaukauun [44] cienyer,
YTO TI0 cocTossHMIO Ha KoHell 2000 r. B aToM OacceitHe
O6bu10 MpoOypeHo 80 ThIC. OTKAYEYHBIX CKBaXKMH Ha
MeTaH YTOJBHBIX IUIACTOB, M3 HMX B SKCIUIyaTallud
Haxogusoch 4800 ckBaxkuH. 3aTpaThl Ha OypeHHUE CO-
craBwiM B 3toM Oacceride: 80 000 - 65 000 = 5,2 muipz
nos. CIHIA. B 6acceitHe CaH-XyaH u3 2,5 ThIC. PO-
OypeHHBIX CKBaxuH juilb 600 okasamuck 3¢hdek-
TUBHBIMU, C 1eOuToM MeTaHa 1o 80 Teic. M3/cyT [13].
DTO KOMIIEHCHPOBAJIO 3aTpaThl U OOECIEeYMIO CTa-
OmibHyI0 100bIyy. OpgHaKo 3aTpaThl OTPOMHBI:
2500 - 750 000 = 1,875 mapm momr. CIIA.
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B pa6ote [10] aHanu3upyoTcs MePCIeKTUBBI 10-
oblun MetaHa B Kysbacce. Tak, “4ToObl J00BITH
3 muIpa M° MeTaHa B IOl U3 YIOJbHBIX IIJIACTOB, HYX-
HO OymeT NMpoOypUTh B CaMOM OJIaTONPUSITHOM CJIy-
yae, T.€. NPU Ta30MPOHUIIAEMOCTU TUTACTOB YIJIS
0,045 mIx, He meHee 18 180 ckBaxkuH. [Ipu ryoum-
He ckBaxXuMHbI 600 M 1 ctouMocT 6ypeHus 1 M cKBa-
XWHBI, paBHO 2500 py6., HeoOXxomuMo OynmeTt 3aTpa-
TUTh TI0 cTaThe “OypeHue” 27,27 mupn py6. wnu
865,7 mix goyn. CIHA (1 moour. CIHA = 31,5 py6.).
B xymmiem ke ciydae (ra3onpoOHMIIaeMOCTh ITIJIaCTOB
yrast 0,005 m/Ixx) morpebyercst MpoOypUTh HE MEHee
100 TtBIC. cCKBaxkmH, 3arpatuB 150 wMipn pyo.
(4,76 mupn mosut. CIIA) mo crathe “Oypenue”. o-
6brya 1000 M® MeTaHa M3 YTOJBHBIX IIJIACTOB AaxKe B
Haubosiee OJaronpusiTHbBIX MO Tra30IPOHULIAEMOCTU
YCJIOBUSIX OyIeT OOXOAUTBHCS TOJBKO IO CTaThbe “Oy-
penue ckBaxuH” B 290 gosui. CIIA. Takum oOGpa-
30M, 3a IIpelaejiaMM TOPHBIX OTBOIOB IEHMCTBYIOIIMX
IIaXT IMPOMEICIIOBAsT JOOBIYA METaHa M3 HepasrpyKeH-
HBIX YTOJIBHBIX IVIACTOB Yepe3 CKBaXKMHBI, IIPOOYpeH-
HbIE C 3eMHOH TIOBEPXHOCTH, 0e3 3>(PPEKTUBHBIX
CpeICTB MHTEHCU(HUKAIINN Ta300TIAYM S5KOHOMUIECKU
OyneT HelleJlecooOpa3HOil BCIeACTBUE HU3KOM UX TTPU-
POIHOI razootgaun’”.

B noxnane [8] aHanu3upyeTcsl OmbIT HedTerazo-
Boit kommanuu “Illenn” mo moObIve CIaHIIEBOTO rasa
B Pa3IMYHBIX pETMOHAX MHUpA, B HEM TaKxXe peyb
HWIEeT 0 MWIIIHAPIHBIX (PMHAHCOBBIX pecypcax, KOTO-
pble HEOOXOAMMO 3aTpaTUTh Ha 3TO. ABTOp AOKJIada
OTMEYaeT, UTO “TeoJIOTMYECKME 3aIlachl raza B Heapax
SIBJITIOTCS] 3HAUMTETBHBIMIA, OHHU PacIipoOCTpaHeHBl Ha
OOJIBIINX TEPPUTOPHUSIX, HO JHIIL He3HAYUTEIbHas
UX JO0JIsI MOXET ObITh NMpuUromHa ajas goobruu. I1po-
MBIIITEHHAsT JOOBIYa BO3MOXKHA TOJIBKO B 30HAX IIO-
BBIIIIEHHOUN IPOU3BOAUTEILHOCTH, TaK Ha3bIBaEMBIX
Sweet Spots, yyacTkax ¢ HECKOJILKO YIy4YILIEHHBIMU
GUIBTPAIIMOHHO-EMKOCTHBIMIA ~ CBOMCTBAMH. OTH
30HBI COCTABJISIIOT HEOOJIBIION IPOIEHT (mopsaKa
5 %) obiieil TUIolIaad pacpocTpaHeHus rasa. Yepes
VIDIOTHEHHOCTh KOJUIEKTOPOB JUISI MTOCTHKEHMST CTa-
OMJILHOTO Je0uTa Ta3a B IPOMBIIUIEHHBIX OO0BbeMax
HEOoO0XOAUMO TIPUMEHEHUE CTUMYJISLMU CKBaKMHBI
MyTeM TIPOBEIEeHNST MOIIHOTIO THAPOpa3phiBa ILIACTAa.
Hecmotpst Ha 3T0, meOUTHI MOOBIYM raza Bcerma Oy-
IyT BeChMa HU3KMMU II0 CPAaBHEHMIO C OOBIYHBIMU
Ta30BBIMU MECTOPOXIeHUSIMH. TeXHmuecKne, pUHaH-
COBBbIC U 9KOJIOTUYECKHE TPYAHOCTU Pa3BEIKU U pas-
pabOTKM CJIAHIIEBOIO Ta3a, ra3a YIUIOTHEHHBIX ITOPO.
W MeTaHa YTOJBHBIX IUIACTOB SIBJISTIOTCS BECOMBIMM ™
[8, c. 153].

DTO MOATBEpPXKIACTCI M HMMEIOIIMMCS MpaKTude-
CKMM ONBITOM JOOBIYM MeTaHa B YKpauHe. 31eCh Ju-
nepoM sBisiercs 1axrta uM. A.@. 3acaasko [11, 47].

Ha cymiectBeHHBIE TIPOOJEMBI, CBSI3aHHBIE C JIO-
ObIUEli YroJIbHOTO MeTaHa, yKa3bIBaeT W CJemyrolias
nHpopmanus [12, c. 9]: “Kak CBUAETEIbCTBYET IpaK-
tuka Ha KpacHoapMmeiickom monuroHe B JloHelKoii
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00J1acTH, OTEYECTBEHHBIC TEXHOJIOIMU, KOTOPBIC MC-
MTOJTB30BAINCEH LIeHTpOM anbTepHATUBHBIX MCCIICAOBA-
Huii (MUH3HEpProyrojb), He OaJlMi BECOMBIX (CyIle-
CTBEHHBIX) PE3YyJIbTaTOB IPU PeaM3alliy ITMJIOTHOIO
MMPOEKTa IO AOOBIUEe MeTaHa M3 YTOJBHBIX IIIACTOB,
BKJIIOYasi ¥ TUAPOPA3PHIB YTOJILHOTO IUIacTa”.
O0OpaiaeM elie pa3 BHHMaHUE Ha JOKJIAn
[8, c.153], B KOTOPOM KOHCTaTUPYETCS CleAyIollee:
“ClOXHOCTU U PUCK, CBSI3aHHbIE C pa3BeIKOI 1 pa3-
pabOTKOI CIaHIIEBOIO rasa, ra3a YIUIOTHEHHBIX II0-
pon M MeTaHa YTOJNBHBIX TIACTOB MOTYT OBITH IIpel-
CTaBJIEHBI Ha IIpuMepe eBporelickux KpaH. B EBpomne
pa3BedKa 3THUX PecypcoB Hayajiach B BeHrpum, mpu-
MepHo 10 jieT Ha3am, U B TTOCAEIHUE TOABI PACIIPOCT-
panunack B IMonbine, I'epmanun, @panunu n Ilse-
uud. Ho HecMOTps Ha Bce yCwiIus U IIPUBJICYCHUE
OITBITHBEIX MEXIYHAPOIHEIX HedTera3oBBIX KOMIIA-
Huii, Toka B EBporie He BemeTcs MpOMBIIIUIEHHAS 10-
ObI¥a CJIAHIIEBOrO ras3a, rasa YIUIOTHEHHBIX IOpOA U
MeTaHa YTOJbHBIX IUIACTOB, UTO €Ie pa3 IMOATBEPXK-
JlaeT 3HAYMMOCTb CBSI3aHHBIX C HUM CJIOXHOCTEH”.
4. TlpencraBiaecHHBIE pPe3ylAbTaThl MCCIICIOBAHUI
CBUIIETEIIECTBYIOT O MPAKTHYECKOM BO3MOXKHOCTH ITO-
CTYIUIeHUST (MUTpalli) Ta3a B YTOJbHBIC pa3pe3bl C
OONBLIMX DIYOMH. DTO TIOATBEPXKAAETCS TaKxkKe pe-
3yJabTaTaMA M3YYCHMSI TCOJIOTHUECKOTO CTPOCHMS
YTOJBHBIX OacceiiHoB. B yacTHocTH, aBTOpaMu KOMII-
JekcHoro m3ydyenust donbacca [40, 41, c. 64] orme-
qyaeTcsl, 4yTo “...reoMHaMUYECKHE IIPOIECChl B acTe-
HOocepHOM  Clloeé B IOTO-BOCTOYHOM  YacTH
HuenpoBcko-Jlonenkoit Bnagunel (AJIB) u doHel-
Koro ckyagyatoro coopyxeHust (JICC), spisioliemcst
MOIIHBIM T€HEpPaTOpOM TeIlIa, ITOABVIKHOW MarmMbl U
¢monnoB, CIocOOCTBOBAIM MX NMPOHUKHOBEHUIO Ye-
pe3 ocnabiieHHBIe 30HBI Pa3BMBABIIMXCS CHU3Y BBEPX
CBEPXIJIYOMHHBIX OCEBBIX pPa3jIOMOB U 0OOpa30BaHMIO
KOPOMaHTUIMHOIO IMaIupa, BePTUKAIbHO-TOPU30H-
TaJbHOE PACIPOCTPaHEHWE KOTOPOTO B ILIACTUYHOM
IMOJKOPOBOM CyOCTpaTe MpuBeso K (hOPMUPOBAHUIO
pucdeiickoro, a 3areM MHO3IHEIEBOHCKOro pudra, 3a-
TTOJTHEHHOTO BYJIKAHOTCHHO-OCAaTOUYHBIMU ITOpOIaMu”.
IIpu n3yyeHUN 30HBI PA3BUTUSI YTOJbHBIX MECTO-
poxnenuii Pecnnyonuku Kazaxcran ycraHoBiaeHo [35],
YTO “Ha IIEHTPATBHYIO YaCTh BITATWHBI HAJIOXKEHA TOJI-
ma paMeH-KaMeHHOYTOJIBHBIX KapOOHATHO-TEPPUTCH-
HBIX YIJICHOCHBIX OTJIOXeHMIT (DKubacTy3cKast MyJIb-
I1a). ABTOPBI CBSI3BIBAIOT IPOUCXOXKICHNE M Pa3BUTHE
BOAAUHBI C IMOIBEMOM MAHTUMHOTO AWanupa WiId
IUTIOMa, BO3HUKIIETO Ha (oHe CcyOoayuMpymoolleil B
3allalHOM HampaBJICHWW OKCAHWYECKOW  TIJIWTHI.
...JlanpHelIee cylecTBOBaHNME MarMaTU4eCcKOro ova-
ra BBI3BAJIO IIPOIUIABICHME BEPXHUX TOPU3OHTOB 3€M-
HOM KOpBI U MOCTEIIEHHOE MpocenaHue (Ha TyOuHy
5—6 KM), KOMIICHCUPOBaHHOE (paMeH-KaMEHHOYIOJIb-
HBIM ocagkoHakoIuieHreM. CodyeTaHHEe IOBBIIICHHO-
rO TEIUIOBOTO IOTOKA C ra3oBoii (a3oii, paBHOBeC-
HOM C BEIECTBOM IUIIOMAa, COJEpXKAIEW BOMOPOI,
Boay u yraepoaucteie dassl (CO,, CH, u mp.), cno-
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COOCTBOBAJIO CO3MAHMIO CHELHU(PUUECKUX YCIOBHIA
pa3BuTUs (JOPBl U 00pa3oBaHUIO B KapOOHE MOILII-
HBIX YTOJBHBIX 3ajiexkein”.

Brilre yxe ykaseiBajioch (cM. puc. 13) Ha uH-
TEHCHBHYIO OTPHIIATEIbHYIO TPaBUTAIIMOHHYIO aHO-
MaJIMI0 B IOrO-BOCTOYHOM 4yacTu 3amamHoit Cubupu,
COOTBETCTBYIOIIYIO  YIOJbHBIM  MECTOPOXKICHUSIM
Kysbacca, B KOTOpBIX CHUCTEMAaTHMYECKU MPOUCXOASAT
Ir€OCOJIMTOHHBIE BBIOPOCHI rasa. CornacHo
[5, 36, c. 37], “rpaBUTalMOHHBIE MUHUMYMBI B pa3-
HBIX pailoHax MMpa COOTBETCTBYIOT Haubosee Oora-
TBIM He(TEeTa30HOCHBIM TEPPUTOPUSIM. DTa B3aUMO-
CBSI3b  OOyCJIOBJIeHA  yJyacTHUeM JIETKMX Ta30B
(BomopoIa M MeTaHa), BEIXOASIINX U3 MAHTUH B 3€M-
HYI0 KOpy, B mpolieccax HedTerazoreHepauum”.

B03MOXHOCTh MOCTYILUICHUS ra3a U3 OOJBIINX IIy-
OMH cjemyeT TakXe M3 CXeMaTUYeCKOro paspesa
(puc. 18), WITIOCTPUPYIOLLIETO MOIEIb MUTPALIMY Ta3a
nnsg  kKoMmriekca MecaBepae (6acceiin Ilaiicanc,
CIIIA) [52]. IlpeanonaraeTcsi, YTO 3HAYUTEIBHOE KO-
JIMYECTBO Ta3a, MJOOBIBAEMOTO M3 KoMILlekca Meca-
BEpAEC, Cr€HEPUMPOBAHO M3 YIJIE€W B HUXHEH YacTU
dopmanmm Popk BuimbssMc. AHOMalTbHO BBICOKOE
JIaBJleHUe, OO0YCIOBICHHOE TeHepallueil rasa, IpuBe-
JI0O K (hDOPMHPOBAHUIO €CTECTBEHHOI TPeIIMHOBATOC-
™ (puc. 18, MajeHbKME CTPEJKM), UTO MO3BOJUJIO
rasy MUTPUpPOBaTh BBEepX U CcHOpMUPOBATH HEIpe-
PBIBHO Ta30HACBIIICHHBIM WHTEpBaJ (TOPHU30HT).
Murpanusg raza IMPOUCXOAUT TaKKe BIOJb KPYITHBIX
HapylLIeHUI W Pa3IOMHBIX 30H; B HEKOTOPHIX CIIyda-
SIX 3TO IO3BOJISIET Ta3y YIJIeHOCHOM dopmauuu Popk
BunabsiMc, a Takxke razy rayOMHHBIX popMauuii MaH-
koc 1 HuoOpapa murpupoBaTh uepe3 HENpPEpBIBHO
ra30HACHIIEHHBII MHTEpBaJl (TOPU30HT) B MEPEXOI-
HyIO 30HY JIOBYIIEK M 3ajeralpoliuii Ha HeOOIbIIoN
IyoMHe TOpu3oHT Inecuanuka Bacatuy I'. Ha puc. 18
pa3IMYHbIC TUMBI Pa3jIOMOB (TPEIIMHOBATOCTH) IIO-
KazaHbl cxeMatndeckKd. CIOBUTOBBIC HApYIICHUS Je-

_0epKH0ETE oMl e,

MOHCTPHUPYIOTCA CTPYKTypaMUd IIBETOYHOTO THIIA,
a BepTUKaJIbHbIe COPOCHI TOKa3aHbl B (popMe rpade-
Ha B MPaBOM YacCTU pPUCYHKAa. MOIIHOCTb OTIOXEHUI
OT BepxHell yactu dopMauuu PommmH3 10 KpoBiIu
dopmanu MecaBepae cocTtaBisieT npumepHo 900—
1200 m.

5. AK1IeHTHpyeM TakkKe BHUMaHME Ha CIEAYIOIINX
BITOJTHE COITOCTABUMEIX (pakTax. Bo-TIepBBIX, OITHIT
HedrerazoBoit kommanuu “lllenn” cBUIETENLCTBYET
[8], uTO TONBKO 5 % TEppUTOPUIL PACIIPOCTPAHEHMS
CJIAHIIEBEIX TTOPOJT IIPUTOMHEI JIJIST 9KOHOMUYECKH TIPH-
eMmJIeMoil moObIYM Ta3a. Bo-BTOpBIX, aBTOPHI BHIIIOJ-
HEHHBIX paboT B 1ITaTe Texac ¢ UCIOJIb30BAHUEM TEX-
HOJIOTUU “ITouck” rmokasniBaioT [16], 4TOo
OOHapy:XeHHBIE M 3aKapTUpPOBaHHBIE aHOMAaJbHbBIC
30HBI TUIIA “3ajieXb Ta3a”, MPUTOAHbIE JJISI OpraHu3a-
MU TOOBIYM CJIAHIIEBOTO Ta3za, 3aHWUMAIOT MPUMEPHO
6 % 1urolIany ITOVCKOB. AHOMAaJIbHBIE 30HBI TUIA “3a-
JIEXb CBOOOIHOTIO Tra3a”, KOTOPhIE BBIIENISIOTCS U Kap-
TUPYIOTCS reoasiekTpuiyeckoit cbemkoit CKHMII u crie-
LUaJbHBIM METOAOM O0OpabOTKM U MHTepHpeTaLuu
CIYTHUKOBBIX JAaHHBIX, TAKXKE 3aHUMAIOT OTHOCUTEIhb-
HO HeOOJIbIINE TIIOIAI Ha TEPPUTOPHUSIX IIPOBEICH-
HBIX paboT. DTO CBUACTEILCTBYET, YTO MOOMILHBIC
reo(r3NYecKre TEXHOJIOTMU ITO3BOJISIIOT OMNEPATHUBHO
HaXOIWTh U KapTUPOBATh 30HBI “Sweet Spots”, B mpe-
JieJlaX KOTOPBIX MOXET OBITh OpraHM30BaHAa SKOHOMU-
YecKU mpuemMieMasi 1o0blya rasa.

6. B paGorax [3, 4] moka3zaHo, “4TO0 HedTSIHBIE
pa3IuBBL MOTYT pacCMaTpUBaTbCS KaK aHAJIOTU IIPU-
POIHBIX «04aroB Pasrpy3Ku» C OOIIMPHBIMU pacTeKa-
FOIIUMUCS M MUTPHUPYIOIIUMU «OPEOJIAMH BIIMSTHUS»,
00pa3oBaHHBIMU Pa3HOOOpPAa3HBIMM MPOAYKTAaMU (DU~
3UKO-XMMUUYECKOTO pacraaa YIJIeBOJIOPOIOB: pacTBO-
PEHHBIMY, TUICHOYHBIMU, SMYJIBIMPOBAHHBIMHU, COp-
OMpOBaHHBIMHU, arperaTHbIMMU, OCTATOYHBIMU U Jp.
OpeonaM OTBeYalOT aHOMAJIbHBIE 9KOCUCTEMBI, B KO-
TOPBIX THOENb TOaBapWIHBIX BBICOKOOPTaHM30BaH-

ra3iHaC ILIEHHTND
FOPH 30T

=3 «MOPCEME NeCUaNEKH
- = (ROpEL
- ..(-"i_bopﬁ Brinbass

::\ YN BHEE
MMacTsl hopasaigm
Kaneo

Puc. 18. Cxematnueckuii paspe3, WUIIOCTPUPYIOIIMI TIpoliecCc MUTpauuu Tasa B ¢opmaumm MecaBepae (6acceitn I[laiicaHc,

CIIA) [52]
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HBIX HOPMaJIbHO-0acCeHOBBIX COOOIIECTB COYETAeT-
¢S CO B3PBIBOM IPOIYKTUBHOCTA MUKPOOHEIX OMOIIE-
HO30B, OCHOBOWM IMILEBBIX LIEMENU KOTOPBIX CIYXaT
VIJIEBOAOPOAOKHUCHSIONIEe OakTepur. OOIIUM cear-
MEHTAIIMOHHBIM WTOTOM HE(MTSIHOTO pa3nBa SBISCT-
¢S 3ajIIoBoe (reoJJOrMYecK MITHOBEHHOE) HaKOILIe-
HHE CJIoiKa, 000rallleHHOTO OPraHUYeCKIM BEIlleCTBOM
«HadTOreHHOI» Tpuponabl. sl clioiika XapaKTepHBI
cneuuduueckrue Makpo- U MHUKPOOCOOCHHOCTH, OT-
paxkaroliye pa3auyHbie 3(PdeKTh HeDTIHOTO «COOBI-
THsI». BEIIeCTBEHHBIC (BBICOKME COIEpPKaHWUS JIWIIH-
noB, YB, Bomopoma, Omu3kuii K HeDTIHOMY
M30TOMHBIN COCTaB yrjiepoma M Op.), OMOTUYECKUE,
CTPYKTYpPHEIE, TEKCTYPHEIE, IIPOCTPAHCTBEHHEIE W .
WX xoMIIIeKC BO MHOTOM aHaJIoTU4eH Habopy TUITO-
MOpGhHBIX TIPU3HAKOB Y aHOMAJIbHBIX MaKpO- U MMK-
POCBOICTB YEPHBIX CIAHIIEB. DTO TTO3BOJISIET paccMaT-
puBaTh Ha(TOTEHHBIE OCAaIKM KaK TEXHOTCHHBIN
TOMOJIOT YEPHBIX CJIAHIIEB U MPUHSITh «HA(PTOTCHHYIO
MOJIeTb» B KayecTBE peajbHOro (XOTs W He eIMH-
CTBEHHOI'0) BapHaHTa HAKOIUIEHUSI BBICOKOYTIEPOIM-
CTBIX oTioxeHuit” [3, c. 33].

8. TexHonorusa aemvdpupoBaHust AaHHbIX 133
MIPEeIOCTaBIsIeT BO3MOXHOCTh OIIEPATUBHO BBIMOJ-
HUTh OIIEHKY MEPCIEKTUB Tra30HOCHOCTU Bceit Jlo-
HEIIKON CKJIaayaToil CTPYKTYPHI B JOCTAaTOYHO CXa-
Thle CPOKHU. Pe3ynbTaToM Takoi OLleHKU OymIyT KapThl
aHOMAaJIbHBIX 30H TUMAa “3ajieXb CBOOOIHOro rasa”,
aHaAJIOTMYHBIC TIpencTaBieHHol Ha puc. 9. [Ipu atom
MOTYT OBITh TaKXXe€ ITOJYYEHBI OIIEHKU OTHOCHUTEJb-
HBIX 3HAYCHMU IIJIACTOBOTO IaBJCHHUS B IIpenesiax
aHOMaJIbHBIX 30H. B mpolecce mpoBeAeHUST TaKOTO
poma paboT Bce KpyIHBIE aHOMAaJbHbIE 30HBI, a TaK-
K€ CKOIUIEHUSI HeOOJBbIIMX aHOMaJuil MOTYT OBITh
0o0HapyXXeHbI M 3aKapTUPOBaHBI (B TOM YHMCJIE MECTO-
poxneHust YB, ecniu oHM MMeIOTCS Ha TUIOWIAAU pa-
60T1). BniostHe TIOHATHO, YTO B pe3yJbTaTe ONEepaTUBHO
Oyzmer IojiyyeHa OIleHKa TMEepCIeKTHB Ta30HOCHOCTHU
AnTpaumuToBoro Mmaccusa [33]. OopaboTka M MHTEp-
npetauust gaHHbIX 133 Oonee KpymHoro Maciuraba
MMO3BOJIUT TakKke OOHAapyXWUTh M 3aKapTUPOBaTh yda-
CTKM MUTpAllMU Ta3a ¢ TIyOMHEL.

BoBogpl. IIpuBeneHHBIE B CTaThbe MaTepUaIbl
CBUIIETEJLCTBYIOT O CIOXHOCTHU M  MHOTOIPaHHOCTH
npo0bJjieM B paMKax IPOEKTOB MOUCKOB 1 1OOBIYU CBO-
OomHoro rasa (MeTaHa) B YIJIEHOCHBIX OacceiiHax,
CJIAaHLIEBOTO ra3a, a Takxke cKoruieHudd YB B nmpyrux
HETPaIULIMOHHBIX KOJUIEKTOpax. DTO CI0XKHOCTU KO-
HOMMYECKOT0, TEXHHYECKOTO M 3aKOHOMATEJIbHOTO
xapakrtepa. [maBHBIe TTPOOJEMBI TaKMX ITPOSKTOB —
HEOOXOIUMOCTh OTPOMHBIX (PMHAHCOBBIX PECYPCOB
DI UX MPaKTUYECKON pealn3alliiu.

B 11e710M pe3yabTaThl BEITTOJTHEHHBIX 9KCITEpUMEH -
TaJbHBIX MCCICOOBAHUN CBUIETEIbCTBYIOT, YTO MO-
ounbHas reosyiekTpuyeckas TexHomorus CKHUII—
BOP3 B KoMILIeKCE €O CHOELUAIbHBIM METOIOM
00paboTku u AemmrdpupoBaHus gaHHBIX 33 moryt
VCIEIIHO TPUMEHSIThCS IS OOHApy:KeHUS U KapTH-
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pPOBaHMS 30H CKOIUICHMSI CBOOOTHOIO raza (MeTraHa) B
YIJIGHOCHBIX ¢hopMalvsiX, a TakXkKe B CJIaHIEBBIX U
KPUCTAJUIMYECKMX ITOPOIaXx.

IIpakTuyeckuii OMBIT MPOBEICHUSI ITOUCKOBBIX U
pa3BeNOYHBIX PAOOT MO3BOJISIET BITOJTHE OOOCHOBAHHO
KOHCTaTUPOBaTh, YTO NMPUMEHEHUE MOOMJIBHBIX IKC-
MpecC-TeXHOJIOTUI “IIpsAMBIX” MOUCKOB 3anexeil YB
(B TOM ynciie MeToaa o6padoTku maHHbIX 133, a Tak-
xe reosnekrpudyeckux merogoB CKUIT u BOP3) nnsa
O0HapyXeHMSI U pa3BeIKU YYaCTKOB CKOIUICHUSI CBO-
0OIHOTO Ta3a B IpenesiaX IIAXTHBIX IOJIei TTO3BOJIUT
CYIIECTBEHHO COKPATUTh PacXolabl HA JOOBIYY U yTU-
Jm3anuio MeTaHa B JloHOacce M B JpyTMX YTOJBbHBIX
bacceifHax Mupa.

[MpencraBiaeHHbIe BbIlIe Pe3yabTaThl HAMISIHO U
yOemuTeIbHO AEMOHCTPUPYIOT MOTCHIIMAIBHBIE BO3-
MOXHOCTH MeTO/Ia 00pabOTKM M MHTEPIIPEeTAIlMN JaH-
HbeIX 33 npu npoBeneHUU B CXaThle CPOKU PEeKOTr-
HOCLIMPOBOYHOIO  OOC/IeNOBaHUS  KPYIIHBIX  IIO
IUToIIaau (B TOM YMCe TPYAHOIOCTYIHBIX) HedTera-
30HOCHBIX TeppuTopuii. [IpuMeHeHe 3TOil TeXHOJIO-
TMU MOXKET MPUHECTH 3HAYUTEIABHBIN 3DdeKT u mpu
MOMCKax CKOIUIeHWI ¥YB B HETpamuIIMOHHBIX KOJIJIEK-
TOpax — CJIaHILlaX, MOpoaaxX YroJbHBIX OacceilHOB,
KPUCTAIUIMYECKUX MOpomax. TeXHOJOTUIo Takxke Iie-
JIeco00pa3HO MPUMEHSTD TIPY MCCIeT0BaHUSIX C1ab0-
M3yYeHHBIX YYAaCTKOB B M3BECTHBIX He(dTe- M raszo-
HOCHBIX OacceifHax.

KoMriekcHoe OCBO€HWE TOIIMBHO-3HEPreTHYe-
ckux pecypcoB Jlonbacca (yris, HedTH, ra3za (MeTa-
Ha)) MOXET BHECTH 3HAYMTEIbHBIN BKJIAI B ITOBBI-
1IeHue YpoBHS noobuu YB B YkpauHe.
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C.11. Jlesawos, H.A. Axumuyx, U.H. Kopuaeun

BO3MOXHOCT!N MOBWIbHBIX TEO®U3NYECKHNX TEXHOJIOTHUI .
ITPU ITONCKAX 1 PA3BBEJKE CKOILUIEHNU METAHA B YI'OJIbHBIX BACCEMHAX
N APYIUX HETPAAUIIMOHHBIX 'OPIOYNX NCKOITAEMBbIX

[MpuBonsTCcs pe3yabTaThl KCnepuMeHTaabHOro mpuMeHeHus B 2001—2010 rr. HeTpaIULIMOHHBIX T€03JIEKTPUUYECKUX
METOJIOB CTAHOBJIEHHSI KOPOTKOMMITYJIbCHOTO 3JieKTpoMarHuTHoro mojist (CKUIT) 1 BepTUKaIbHOTO 3JIeKTpOpe30HaHC-
Horo 3oHaupoBaHus (BOP3), a Takske HOBOro MeTona 06pabOTKM TaHHBIX JUCTAHIIMOHHOTO 30HIUPOBAHUS 3eMIU
(J133) st TOMCKOB CKOIJIEHU I CBOOOIHOrO ra3a (MeTaHa) B Ipejeiax paclipocTpaHeHUsI YTIIeHOCHBIX TTopoa. [1no-
mwanHoi ceemkoi MmetogoM CKHMIT MoryT ObITh 0OHApYKEHBI U 3aKapTUPOBAaHbI AHOMAJIMU TUIIA “3aJ1eKb CBOOOTHOTO
rasza (MetaHa)”. [ JIyOMHBI PacoJIOXeHUs] aHOMaJIbHO MOJISIPU30BaHHBIX TIJIACTOB TUIIA “Ta3” OINpeAesiioTcsl METOIOM
BOP3. MeTton 06paboTku naHHbIX 33 Takxke MO3BOJISIET ONMEPATUBHO BBIACJATh U KAPTUPOBATh aHOMAJIMK TUMA
“3aj1exb cBOOOIHOTO raza”. CoryiacHo pe3yjbTaTaM 3kcrnepuMeHToB, TexHosorus CKMIT-BOP3 coBMecTHO ¢ MeTO-
oM 00paboTKH HaHHbBIX [I33 MOTYT yCrenHO MPUMEHSThCS MPU MOUCKaX 1 pa3BelKe CKOIJIEHUI CBOOOIHOro ra3a
(MeTaHa) B Ipenesiax pacrpocTpaHeHUsI YIIIEHOCHBIX (hopMaInii. DTH e MeTOIbI MOXKHO TakKe MCII0JIb30BaTh IIPU
TTOVCKaX CKOTUICHUI MPYTUX HETPATUIIMOHHBIX TOPIOYMX ITOJIE3HBIX MCKOIMAeMBIX — CIaHIIEBOTO Ta3a, CKOTUICHUI
yriaeBoaopoaoB (YB) B kpucTaminueckux mopoaax, Bonoposaa, razoruaparon. LlInpokoe nmpuMeHeHUs orepaTUBHBIX
MOOWIBHBIX TEXHOJIOTUIA HA Pa3IMYHbBIX 9TaNax MOUCKOB CKoIuieHuit YB pasnuyHoro tumna Oyaer crocodcTBOBaTh
YCKOPEHUIO U ONITUMU3ALIMY T€0JI0ropa3BeJOYHOTO MPOLIECCa B LIEIOM.

KiioueBbie ciioBa: T€ORJICKTPUUCCKAasA CbE€MKa, SJICKTPOPE3OHAHCHOC 30HAMPOBAHUEC, aHOMAJIMA TUIIA “3aJ1exXb”, CBO-
OOMHBIN ras, CJIaHILIEBbII ra3, METaH, YroJbHas IIaxTa.

C.11. Jlesawmos, M. A. Axumuyx, I.M. Kopuaein

MOKJIVNBOCTI MOBUIbHUX TEQO®I3UYHUX TEXHOJIOTITiA .
I YAC IO YKIB I PO3BIIKA CKYITYEHb METAHY ¥ BYTUIbHUX BACEMHAX
TA THHINX HETPAJINIHINHNX T'OPIOYNX KOTIAJIMH

HagezneHo pe3ynabTaTu eKcriepuMeHTaabHoro 3actocyBaHHs B 2001—2010 pp. HETpaauLliHHUX TeOeJeKTPUYHUX Me-
TOMiB CTAHOBJIEHHSI KOPOTKOIMITYJIbCHOTO ejiekTpomarHiTHoro noist (CKIIT) i BepTUKaIbHOTO €J1eKTPOpe30HAHCHOTO
3oHnyBaHHsA (BEP3), a Takox HOBOTro MeToay 00poOKM TaHUX IMCTaHILiitHOro 30HayBaHHs 3emuti ([133) mist molrykiB
CKyMYeHb BIJIBHOTO Tra3y (MeTaHy) B MeXax MOIIMPEHHS BYIJIEHOCHUX mopid. [IIomrHHUM 3HIMaHHSIM METOIOM
CKIIT MmoxXyTb OyTH BUSIBJICHI Ta 3aKapTOBaHi aHOMaJIil TUITY “TIOKJIa BUIbHOTO ra3y (MeTaHy)”. [mbuHu po3milieH-
HSI aHOMAaJIbHO MOJIIPU30BaHUX IIJIACTIB TUITy “Ta3” BU3HauyawTh 3a MeTonoM BEP3. Merox o6pobku manux 1133
TaKOX Ja€ 3MOTY OIepaTUBHO BUALISATH i KApTyBaTH aHOMAJiil TUIY “IOKJIa BiIbHOTO ra3y”. 3TilHO 3 pe3yJbTaTaMu
ekcrepuMeHTiB, TexHosoriro CKITT—BEP3 crinbHO i3 MeTomomM 06po6ku gaHux J133 MOKHA YCITIITHO 3aCTOCOBYBATH
IMiJ] Yyac MOILYKiB i pO3BiIKM CKYITYE€Hb BUIBHOTO ra3y (MeTaHy) B MeXax MOILIMPEHHS ByrJieHocHUX dhopmaniid. Li me-
TOIY MOXXHA TaKOX BUKOPHCTOBYBATH IS TTOIIYKIiB CKYITYEHb iHIIMX HETPAAUIIITHIX TOPIOYNX KOPUCHUX KOTTAJIMH —
CJIaHLIEBOTO a3y, CKyImueHb ByrjieBoaHiB (BB) y Kpucraniunux noponaax, BoaHIo, rasorigpariB. [lInpoke 3acTrocyBaHHSI
OINepaTuBHUX MOOIIBHUX TEXHOJIOTI Ha Pi3HMX eTarax MollykKiB ckymueHb BB pi3Horo Tumy cnpusitume npuckopeH-
HIO I ONTUMIi3allii T€0JIOrOpO3BidyBaJIbHOTO MIPOLIECY B LILJIOMY.

Knouosi cioBa: reoeieKTpuuHe 3HIMaHHSI, €JIEKTPOPEe30HAHCHE 30HIYyBaHHSI, aHOMAaJIisl TUITY TTOKJIaM, BITbHUI a3,
CJIaHLIEBUIi Ta3, METaH, BYTiJIbHA 1IAXTA.
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