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3acTocyBaHHS MeTOAIB 1D anizoTpomnHoi iHBepcil (3 BUKOPUCTAHHAM METOAIB CTOXaCTUYHOTO
AUPeKIifHoro i AekoMmoswuiiHoro anaaizy) i 3D imBepcil (MeTOAOM TOHKOIO IIapy) AO
Mar”HiTOTeAYPUYHUX AQHMX HA TEPUTOPil YKpAlHU AAAO 3MOI'Y AOBECTH Ha KIABKICHOMY PiBHI
icHyBaHHS IPOBIAHUX 006'€KTIB, PO3TalllOBAHUX Ha Pi3HUX TAMOMHAX i BUTATHYTUX Y IepeciuHux
HalpsAMax. Ba)KAUBICTB 3aCTOCYBAHHS 3a3HAYEHUX METOAIB IIPOAEMOHCTPOBAHO HA IIPUKAAAAX,
LIIO IIOTOAJKYIOTh OTPUMaHI pe3yabpTaTu B Kapnarax, AHIIPOBCBKO-AOHELBKIN 3allapArHl, Ha CXUAL
BopoHe3bKOro KpHUCTaAidHOTO MacUBY, YKPalHCbKOMY IIUTI 3 po3MillleHHsAM obAacTel i palioHiB
crenu(ivHUX KOPUCHUX KOIAAUH, CEMCMIUHICTIO Ta reo- i riApOTepMAaAbHUMU PeCyPCaMU.

KarouoBi caoBa: NpoBipHI CTPYKTypH, 3eMHA Kopa, YKpaiHcbKi Kaprartu, KipoBorpapaceka
QHOMaAif IPOBIAHOCTI, CXUA BOpHE)KCKOTrO KPUCTAAIYHOT'O MACUBY.

Beepenne. 3a nocaeprue 10 aeT B MIHCTUTYTE
reodpusuku Yerickot AH pa3BuBarOTCs HOBBHIE
11oAx0ABl K 1D u 3D mHBepCcusIM MarHUTOTEAMY-
pudeckux (MT) apaHHBIX. B HacTosIel craTbe
IIpeACTaBAEHO 000011IeH1e Pe3YABTATOB T'e09AEK-
TPUYECKUX MCCAEAOBAHUN B YKpauHe, IIOAYUEH-
HBIX C MCIIOAB30BAHMEM YKa3aHHBIX IIOAXOAOB.
Habatopenus MT oAt HHTEPIPETUPYIOTCS CO-
TAQCHO 3aKOHY MHAYKIMU 3A€KTPOMArHUTHOT'O
IIOASI B IPOBOAAIIEN cpepe. IHAYKITHS B AOKaAB-
HBIX OOBEKTaX MOHW)KEHHOTO COIPOTUBAECHUSI
(OI'IC) oTHOCHUTEABHO BMeIIalolel CpeAbl BhI-
3bIBaeT aHOMaAbHOE ITOBepeHNe KOMIIOHeHT MT
noas. [Tpupoaa OTIC cBsi3bIBaeTCs C AOKAAM3AIIN-
el 5AeMeHTOB: SAeKTPOHOIIPOBOAAIINX (TPaduT,
PYAHBIE MUHEPAAB! U T.I1.); TOHHOM IIPOBOAMMOCTU
(MUHeparn30BaHHBIE U TUAPOTEPMAaAbHBIE BOABI,
(pAIOUABI). B COOTBETCTBUU C BBHINIIEU3AOKEHHBIM
OCHOBHO€ BHUMaHMe OBIAO COCPEAOTOUEHO Ha T10-
ncke OIIC u BBIICHEHUU UX CBSI3U C MECTOPOIK-
ACHUSIMHU PAa3AUYHBIX IOAE3HBIX MCKOIIaeMBbIX,
reosHepreTUYeCKUMU peCypcaMiu U Pa3AUYHBIMU
IPUPOAHBIMU IBACHUSIMU (HaIpUMep, 3eMAeTPs-
CEHUSIMU).

AN AOCTHIKEHUS TOCTaBACHHOU ITeAN pabOThI
OBIAM COCPEAOTOUEHBI Ha CAEAYIOIINX KAIOUEBBIX
MOMEHTax:

— co3paTh 0a3y AQHHBIX Pe3yAbTATOB HC-
caepoBaHu MT mOAs, IpeACTaBA€HHBIX
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B BUAE IIePEeXOAHBIX (DYHKITUM SAEKTPU-
YeCKMX W MAarHUTHBIX KOMIIOHEHT Ha
TeppuTopuu YKpauHbl, Hexuu, [Toaby,
ChoBakuu u Benrpuu (Ha 0OCHOBe KOoOTIe-
paluu C y9eHbIMU YKa3aHHBIX CTPaH);

— IPOBECTHU UHTepIIpeTaliuio Ha OCHOBEe
IIOAYYEHHBIX IIePeXOAHBIX PyHKIUU MT
TTOAST ¢ TOMOIIIbIo porpamm 1D, 2D u 3D
WUHBEPCUH;

— CO3paTh COOCTBEHHYIO NIpPOrpaMmy BH-
3yaAu3alliy Pe3yAbTaTOB HCCAEAOBAHNUY,
ocHoBaHHY!O Ha ['MIC TeXHOAOTHAX;

— TIOCTPOUTH OOBEMHBIE TEOINEKTPUUECKUE
MOAEAU OTAEABHBIX PErMOHOB YKpPaUHBI
¥ OpPOaHaAU3UPOBaTh OCOOEHHOCTU UX
IAyOUHHOTO CTPOEHUS.

Co3paHne 0Oa3bl AAQHHBIX PE3yABTATOB WC-
caepoBaHUU MT 1TOASI HA TEPPUTOPUM YKPAUHHL,
Yexuwn, [Toabin, CAoBakuM M BeHrpuu HayaTo
B 2000 r. K 2009 r. 6BIA@ cO3paHa 6a3a AAHHBIX
B BUAE BEPTUKAABHOM MArHUTHOM IIepPeXOAHOU
dyuxnuu (BMIT®, VMTF). B Hee BomAu pAaH-
Hble 305 IyHKTOB Ha TEPPUTOPUN YKpauHel, 115
Ha Tepputopuu Yexuu u CroBakuu, 72 Ha Tep-
putopuu [loabiin u 5 Ha TeppuTopuu BeHnrpuu
[Kovacikova et al., 2010].

K HacrosmeMy BpeMeHU 06a3a COAEPIKUT He
TOABKO pe3yAbTaTsl BMIT®, HO 1 pe3yAbTaThHI Mar-
HUuTOTearypudeckux (MT3) u MarHuTOBapUalu-
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oHHBIX (MB3) 30HAMPOBaHNM B BUAE UMITEAGHCOB.
AAs TeppUTOPUU YKpPauHbl OBIAM NIPUBAEYEHBI
Pe3yAbTaTHl UCCAEAOBAHNM IIPOM3BOACTBEHHBIX
OpraHM3alni, CCHIAKM Ha KOTOpPble IIPUBEAEHBI
B paboTtax [Ingerov et al., 1999; 'opaueHKoO U Ap.,
2006, 2011, 2012], 4TO AQAO BO3MO>KHOCTH AOBECTU
KOAMYECTBO NYHKTOB 1mouTu A0 1500 u nipumep-
HO B 640 13 HUX UMeroTcs onpepereHust BMITO
(puc. 1). ITopoOHOM 6a3bl HET HU B OAHOU CTpaHe
3anapHol u LlenTparbHol EBPOIIHI.

Ha puc. 1 npeacTaBaeHa KapTa PacliOAOSKEeHUS
IYHKTOB HaOAIOA€HUY, KOTOPbIe OBIAM UCTIOAB30-
BaHBI (MAM HaXOAATCS B CTAAUM IIOATOTOBKM) aB-
TOpaMu Ipu npoBepeHuu ot 1D Ao 3D unBepcui.

ABTOMaTu3NpoOBaHHas reonHpopManuoOHHasA
cucreMa. B HacToglllee BpeMd IIpakKTUUYECKU HU
OAHa reoAoro-reou3nuecKkast 3apada He pellaeT-
cst 6e3 UCIIOAB30BaHUS TOU UAY UHOM reonH@OP-
MaIMOHHOU TeXHOAOIMHU. [1py mocTpoeHnu KoM-
TIAEKCHOM reOAOro-reo(prU3n4eCcKoN MOAEAN HeOO-
XOAUMO COBMeEIIATh KapThl C PA3AMYHBIMU AQH-
HBIMU. PellleHre 3TUX BOIIPOCOB U AOPOTOBH3HA
OAOOHBIX TeonHpopMarmoHubix cucteM (I'MC),
pa3paboTaHHbBIX B PA3ANYHBIX OpraHu3alugax, IIo-
TpebOoBaAU OT COTPYAHUKOB OTAeAa TEKTOHOChe-

pet UT'O HAH YkpauHbI cO3paHUsT COOCTBEHHOMN
aBTOMAaTU3VPOBAHHOM reoruH(OPMaIMOHHOMN
cucrembl (TMC TAPUT). Cucrema TMMC TAPUT
[Tapacos u ap., 2013] mHPOKO NCIIOAB30BaAACh Ha
Pas3HbIX TallaX BEIIIOAHEHUS HaCTOsIel paboThI
U IPUMEHSIAACh He TOABKO K T€03AeKTPUUEeCKUM,
HO U K APYTMM reo(pu3nueckuM A@HHBIM. CucteMa
co3paHa u coseplueHcrsyercd B. H. TapacoBsiM
(mpu yuactuu 1. M. AorBunoBa). Ha puc. 2 mpea-
CTaBAeHa OAOK-CXeMa, KOTOpas UAAIOCTPUPYeT
IIPOIlecC ee NCIIOAb30BaHUS.

B ocHOBY IIOCTpOEHUSI CUCTEMBI IIOAOSKEHBI
CAepyIolUe IPUHIUIINAAbHbIe TPeOOBaHUI!

a) UCIIOAB30BaHUE B KaueCTBe BXOAHOMW WH-
dopMaIuy pacTpPOBBIX U BEKTOPHEIX N300pake-
HUM KapT, pe3yAbTaTOB HaOAIOAEHHUM reopusnye-
CKUX TOAeHU U (pakTorpadpuuecKruX A@HHBIX pas-
HOTIO TUIIa, IIPUBA3aHHBIX K IPOCTPAHCTBEHHBIM
00 LeKTaM;

0) coBMecTHast 06paboTKa pa3HbIX HaYaAbHBIX
MaTepraroB HE3aBUCUMO OT TEXHOAOTHUM UX BBe-
AEHUS;

B) UHTerpalusa NpoCTPaHCTBEHHBIX U (PaKToO-
rpauyecKux AQHHBIX B OAHOU reorH(OpMaIim-
OHHOM 000OAOYKE;
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Puc. 1. Pacmorosxenue myHKTOB HabAtopeHUH MT IIOAS, BEIIOAHEHHBIX YKPAMHCKUMU TeOdAeKTpuKamMu B 1982—2015 rr. u
HUCIOAB30BAHHEIX B paboTe (cocraBuau B. U. Tpery6enko, 1. M. Norsunos, B. H. Tapacos).
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-BBopA H peAdKTHPOBAHHE KapT

-Teorpadgmueckas NPpHBA3IKA
KapT

+ HaromeHne KapT

- [poeKHOHHEBIE
npeotpaosanna

lenepainsanms KapT

» CorhracosaHie pasaMuHBIX
CAOCE HHGOPMATHH

- HurepakTneHoe
PEAAKTHPOBAHNE KapT

* Beop, thakTorpadmHecknx AaHHBIX

+ Cospanne Da3 pannbix (BA)

PacTpoBbie ATpubyTHE-

Hble AdHHBIE

AdHHBIE

BekTopHBIE

AdHHEIE

4

-HenoassoBaHne pasHOMacITabHbIX
KapT

-¥eaika Kapt u B,

-MocTpoeHne MOAEASTH

- COBMENeHHEe KapTorpafHYecKon 1

. MopeAaHpoBaHHe

OopadoTKa W HHTEepHNpeTanns
reoAOTo-rTeopHIHYeCKHE

AAHHBIX

OdpadoTHa HCXOAHBIX AAHHBIX

- AHAAH3 TOAS

- pac4eT XapaKTepHCTHE IOAS

- ONpeAEAEHHE B3aHMOCBA3ZH
XdPAKTEPHCTHK

- OAHOMEPHOE

- ABYMepHOe

- KEA3HTpexXMepHoe

+ CoraacoBaHme H ONTHME-
3aLMs MOAEAEH

MOAEABHOR HHpOpMAalHK

Puc. 2. CtpykTypHO-dyHKInonarbHas cxema I'1IC TAPUT.

T) OOBeAMHEeHNe U MHTerparnus AQHHBIX, I10-
AYYEHHBIX Pa3HBIMM CIIOCOOaMM, M UX IIpeodpa-
30BaHUeE B KapTOrpapuiecKoM IPOeKIInH.

MeToauka uarepnperanuu. Ha nmpoTsokeHun
OYTH AECSITU AeT OTPabaThIBaAaCh METOAUKA WH-
TepIpeTanuu pe3yAbTaTOB, KOTOPas K HaCTOSIIe-
My BpeMEHHM OCHOBAHAa Ha MCIIOAB30BAHUU BCEX
TUIIOB pellleHus oOpaTHBIX 3apad — 1D, 2D u
3D uHBepcuut. B npornecce pa3BuTusa oHa ObIra
YCIIEIIHO IPUMEeHEeHa IPYU KOMIINeKCHOU UHTEp-
IIpeTaluu reOAOro-re0(hU3NIEeCKUX PE3YABTATOB
Pa3AUYHBIX TEKTOHUYECKUX PETUOHOB YKPAnHbI
[Toparenko u ap., 2006, 2011, 2012] u Boarapun
[Logvinov et al., 2014].

Metop 1D maBepcun xpusBblx MT3 ucroas-
30BAACS ANST OTIPEAEAECHUS ITapaMeTPOB CPEABI B
OKPECTHOCTSIX OAMHOYHBIX ITYHKTOB. B 00AacTaX,
TAE UMEIOTCSI MHOTOUMCAeHHEBIE AaHHBIe MT3, Ha
OCHOBe 1D HHBepCUM OIIPEAEAIAUCEH: CyMMapHas
IPOAOABHAST IPOBOAMMOCTE IIOBEPXHOCTHBIX OT-
AOKeHHH (S ,.); HAAWIHe TAYOMHHBIX IPOBOASIIIX
O0'BEKTOB 1 UX MAOIIAAHOE pacpeAeAeHne; BO3-
MO>XKHO€ HaAWu4YUe Pe3KUX OPU30HTAAbHBIX He-
OAHOPOAHOCTEHN IIPOBOAUMOCTHU. Takum oOpas3om,
Pe3yAbTaThI THBEPCUU CIIOCOOCTBYIOT OIIPEAEAE-
HUIO PAXOHOB, B KOTOPBIX IPUMEHUMO AByMEPHOE
MOAEAMPOBAHUE, a TAK)Ke AQIOT BO3MOKHOCTb I10-
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CTPOUTH CTAapPTOBYIO MOAEABb AAS 2D u 3D uHBep-
CHUU.

AAST OCHOBHOTO MAacCCHBa I'€OIAEKTPUIECKUX
AAHHBIX HCIOAB30Barack uHBepcusa OCCAM
[Constable et al., 1987]. 1D nuBepcua npoBoAU-
AACh TOABKO B ITYHKTAaX, A€ BBIIIOAHSIAMICH AVIC-
IIEPCHUOHHBIE COOTHOIIIEHUSI BTOPOTO POAQ, CBSI-
3BIBAIOIINX KasKYIIMeCs COIPOTUBACHUS 1 (pas3bl
nmnepaHcos [Berdichevsky, Dmitriev, 2008]. IToa-
poOHOe n3r0KeHue MeTopuKku 1D nHBepcuu npu-
BepeHO B pabote [Logvinovy, 2015].

B HECKOABKUX pernoHax YKpauHBI ObIAQ BBI-
noarHeHa 1D nHBepcus ¢ IpuMeHeHreM METOAOB
CTOXaCTUYECKOTO AMPEKIMOHHOTO M AEKOMIIO-
3UIIMOHHOTO aHaAu3a, pas3BuBaemoro B UID
Yemckoit AH WM. Tlekom [Pec, Santos, 2006].
YHUuKarbHass 0COOEHHOCTB 3TOT'O TUIIA UHBEPCUU
3aKAIOUAeTCs B yUeTe BCeX 4eThIpeX KOMIIOHEHT
TeH30pa umIepaHca. I'lponeaypa npepraraeMon
WHBEPCHUH UCIIOAB3YETCS NCKAIOUUTEABHO KaK WH-
CTPYMEHT, IO3BOASIONIUN K KpUBEIM MT3 B ABYX
HAIIpaBAEHUSIX Ha KQ’KAOM ITYHKTE IPUMEHUTD JK-
BHUBAAEHT OAHOMEPHOM aHU30TPOITHOM CAOUCTOU
CpeAbl. DKBUBAAEHT IIOHMMAETCS B TOM CMBICAE,
4TO pacyeTHble 3HA4YEHUSA IIOAEM OT TaKOU MO-
AEAU YAOBAETBOPSIOT 3KCIIEPUMEHTAaABHBIM MT
AAHHBIM. VIcIOAB30BaHME ONPEAEAEHHON TaKUM
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o0Opa3oM IpoIleAypbl @aHU30TPOIIHON MHBEPCUU
SABASIETCSI IPAKTUYEeCKM pacIIMpeHHBIM BapuaH-
TOM cr1oco0a OAHOMEpPHOU UHBEPCUHN Ka’KAO! U3
KpuBLIX MT3 B BLIAGA€HHBIX HallpaBAeHUSIX. B
CAyYae, KOTAQ CpeAa AEMCTBUTEABHO ABYMEPHAQ,
reOdAEeKTPUYECKUU paspe3 II0 aHU30TPOIIHOU
WHBEPCUU AOAKEH COOTBETCTBOBATH paspesaw,
MOAYYeHHBIM 10 1D MHBepcuM IPOAOABHBIX U
MOIIePEeYHBIX KPUBBIX.

AHM30TpONHAas MHBEPCHUS AaeT HeKOTOphle
IIpakTUYeCcKUe IPeuMyIlecTBa: a) I03BOASIET U3-
OeraThb IlepecyeTa SKCIIepPUMEeHTaAbHBIX KPUBBIX
MT?3 B BLIOpaHHbIe HalTpaBAEHUST, KOTOPHIY CUADL-
HO 3aBHCHUT OT KQUeCTBa OIIPeAEAEeHUSI KOMIIOHEHT
UMIIepAQHCa; O) II03BOASIET HAXOAUTh TeOdAEeK-
TPUUYECKUM pa3pe3 AOKAABHBIX CTPYKTYP Ada’Ke B
CAyYae U3MeHeHUs IPOCTUPAHUS 3TUX CTPYKTYP
Ha Pa3HBIX I1€PUOAAX; B) YKa3bIBaeT AUAIa30HbI
TAyOMH, TAe BO3MOKHA MHTepHIpeTalus HabAo-
AEHHBIX AQHHBIX MU30TPOIIHOU MOAEABI0. Kpome
TOTO, @aHAAM3UPYS MaKCHUMaAbHble U MUHUMAaAb-
HBble MOABI 3KBHUBaAeHTHOU 1D aHU30TpOnHOU
MOAEAM, MOSKHO IIPOBEPUTH XapaKTEePUCTHUKH MO-
AeAel, TOAYUYEeHHBIX He3aBUCHUMO 10 OAHOMEPHOM!
VHBEPCHUM B BEIOPaHHBIX HAallPaBAEHUIX.

Meroa 2D nHBEpCHH VICTIOAB30BaACS AAST OTIpe-
perenus Haanuusa OIIC BAOAB Tpoduaeli, ceky-
LINX AUOO M3BECTHBIE peTMOHAAbHbIE aHOMaANU
IIPOBOAVMOCTH AMOO HaIlpaBAEHHBIX Ha U3yue-
HHe BBITSHYTHIX T€OAOTMUECKUX OOBEKTOB. AASI
UHBEpPCUM TpuMeHsinach mporpamma REBOCC
[Siripunvaraporn, Egbert, 2000] Ha ocHOBe 3-
dexktuBHoro BapuaHnta OCCAM aAropuTma.
Cyre naBepcuu OCCAM cOCTOUT B IIOUCKE
MaKCHMaABHO TAAAKOM (MUHUMAABHO CTPYKTY-
PUPOBAHHOM) MOAEAU, KOTO-
pas yAOBAETBOPSIET 3KCIIe-
PUMEHTAaABHBIM AQHHBIM U o
TOYHOCTU UX OIIPEAEAeHUS.

.
S TloeepxHOCT Jeman
.

BMID, pAAsT KOTOPBIX YCAOBHE ABYMEPHOCTH MO-
AEAM BBITIOAHSETCS HAUAY4YLINM 00pa3oM. B xope
MOAEAUPOBaHUS PACXOKAEHUSI MEKAY MOAEABIO
U DKCHEePUMEHTAAbBHLIMU AQHHBIMM CUWUTAAUCH
YAOBAETBOPUTEABHBIMU, €CAY OHU He IIpeBhIIIa-
Au 0,1 AAST MAaTHUTHBIX IePEeAQTOYHBIX (PYHKITUH,
10° anst dpaser umiiepanca, 30 % AAST COMIPOTUB-
AeHMd. MeKAyHapoAHad IIpaKTUKa NIpUMeHe-
HUS yKa3aHHOM IIpOrpaMMBbI ITOKa3bIBaeT, 4TO
IpU CpeAHEKBAAPATUUYHOM HEBSI3KEe MOAEABHBIX
U 9KCIIEpUMEHTAAbHBIX AQHHBIX (rms) MeHbIle 2
HaOAIOAEHHBIE AaHHBIE O4eHb XOPOIIIO COOTBET-
CTBYIOT ABYMEPHOM MOAeAU. VICIIOAB30BaAUCH
9KCIIepUMeHTaAbHble AaHHBIE AAd TE, TM u TP
MOA.,

Merop 3D naBepcumn (MOAEAb TOHKOTO CAOS),
pazpabareBaembiii B II'D Yemckont AH C. Ko-
BaumkoBoi [Kovacikova, 2001], npuMeHIACT AT
BBISICHEHUST PETUOHAABHOT'O pacpeAeAeHUs WH-
TerpaAbHOU IIPOBOAMMOCTH, OO'bSICHSIIOIEN TTOBe-
AeHUe BepTUKAAbLHOM IepepaTOuYHOU MarHuTHOU
(PYHKIIUU Ha IAOIIAAU MCCAEAOBAHUU.

MeToanKa MOAEAUPOBAHUS C TOMOIIBIO TOH-
KOTO CAO$I, IIOMEIeHHOTO B TOPMU30HTAAbLHO-
CAOUCTYIO cpepy (puc. 3), OCHOBaHa Ha uU3lyde-
HUU paclpepereHus B HeM aHOMaAbHBIX TOKOB
B IIPEAIIOAOKEHUU OTCYTCTBUS BEePTHUKAABHBIX
TOKOB. B 3TOM cAydae BepxHsISl IpaHHIlA aHO-
MaAbHOI'O 00BEKTa allIIPOKCUMUPYETCS TOKOBBIM
CAOEM Ha 3aAaHHOU TAyOUWHe, MOMeIeHHOM B
TOPU30HTAABHO-CAOUCTYIO Ccpepy. Pelienue mo-
KeT OBITh ITPEACTaBAECHO B BUAE MUHUMU3AIUU
TUXOHOBCKOTI'O ITapaMeTpU4eCcKOoro (pyHKIIMOHaAa
C UCIIOAB30BaHUEM METOAA COPSI>KEHHBIX TPaAU-
enToB [Kovacikova et al., 2005].

Oco6eHHOCTBIO  METOAUKHI
MIPpUMEHEeHUsT  IIPOrpaMMbI

REBOOC 6BINO UCIIOAB30BaA-

HUE KAIOUen IIPOTrPaMMBbI MH-
BepCuH, KOTOPLIE IO3BOAAAN
YUYUTBIBATE pEeaAbHOE€ HaAAU-

ToHERI CAO

que OKCII€pUMEHTAABHBIX i

MAHHBIX AAS Ka’KAOTO TIapa- i
MeTpa, B Ka’KAOM IIYHKTE U

Ha KaxXAoM nepuoae. [Tpu Y
mopbope rmapaMeTpoB MOAE- KM
AU YYUTBIBAAOCH B TIEPBYIO
o4yepepb COTAACUE MOAEADb-
HBIX ¥ OKCIIePUMEHTaAbHBIX
MAHHBIX B AMAIIa30HE TIePUOAOB, COOTBETCTBYIO-
IIUX MaKCUMyMy YaCTOTHOW XapaKTEPUCTUKUA

[Kovacikova, 2001].
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T Mosepxaocts 3eMan
Ve 4 KM 0,025 Ca/n 1 caoit
4 10 51 0,001 Cni/m 2 croi
~
0,001 Cwmim
50 ®Mm |
: 0,0025 Cam/m
260 KMt
: 0,01 Cwm/m
400 ®M l

l 0,05 Cyi/nm

Puc. 3. [TpuHnunuasbHas cxemMa UCIOoAb30BaHus 3D MHBEPCUU MOAEABIO TOHKOTO CAOSI

[TocTpoenHnast aBTopaMu KapTa S, , TepPUTOPUL
YKpauHbBl HCIIOAB30BaAACH ITPU 3aA@HUY TIEPBOTO
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CAOS B MOAEAU. BTOpPOI CAOM, B KOTOPOM HILLETCSI
pacipeapeAreHre IIPOBOAMMOCTH, IIOMeIaAcs Ha
TAYOHHY, COOTBETCTBYIOIIYIO CPeAHeU TAyOuHe
3areranus Kpoau OIIC (puc. 3), BEIIBAEHHOTO
npu 1D u 2D MopeAupoBaHUU Ha IMAOIIAAU UC-
CAeAOBaHMY OOBEKTOB. ['e0aaeKTprUecKue Iapa-
MeTpPhl OCTaABHOTO pa3pesa (BMelatole Cpeabl)
BBIOUpPaAUCh Ha ocHoBaHuu 1D nuBepcuu 0600-
IIeHHBIX KPUBBLIX 30HAMpPOoBauui (MT3 u MB3)
Ha reOMarHUTHBIX 00CepBaTOPUIX YKpPaWHbI, pac-
TIOAOSKEHHBIX B TEKTOHMYECKUX pPeruoHax, CooT-
BETCTBYIOUINX IAOIAAU NCCAEAOBAHUN. AN Tep-
puropuu BocTouHo-EBpornelickoi mnaaTgopMbl
(BEIT) ucmoAb30BaAUCh AaHHBIE 0OCepBaTOPUU
«Kuen», aast KapnaT — obcepBaTopuu «/\AbLBOB»
[Semenov et al., 2008].

PesyapTaTrel. Ha HauaabHOM 3Tamne pabOTHI
OBIAU COCPEAOTOUYEHBI Ha U3YYEeHUU ABYX KpyII-
Helnmux B EBpone aHoMaAuil SA€KTPOIIPOBOAHO-
ctu — Kapnatckoit (KapAD) u KupoBorpaackoi
(KupADJ). ITo mepe porioaHeHUs Oa3bl AAHHBIX HO-
BBIMU pe3yAbTaTaMU HHTePIpeTalius HelIpephIB-
HO oOHOBAsIAACH [['opamenko u Ap., 2005, 2011;
Kovacikova et al., 2010; Bapen1ioB u ap., 2013;
Logvinov, 2015].

B ycaroBuUsIX 6OABIION TPOBOAUMOCTH OCaAKOB
AnenpoBcko-AoHerkoro rpabena (AAIN) 1, Kak

CAEACTBHUE 3TOTO, OUYeHb MaAbIX 3HAUEHUU UMIIe-
AAHCOB OIIpeAeAeHMe Te0dAEKTPUUEeCKUX mapa-
METPOB 3eMHOU KOPbI SIBASIETCS HEOPAMHAPHOMU
3apauert. uTeprperalys ¢ IOMOITbI0O OOBLIYHOMU
metopuku 1D unaBepcuu OCCAM AOTTOAHUTEABHO
OCAOKHSETCSI TeM PaKTOM, UTO TTOUTH TTePIIEHAM-
kyAsspHO AAL TpeaAllorararoCh IPOCTHUPaHUE TAY-
OUHHOTO ITPOBOAAIIEro 00beKTa KupoBorpaackom
aHoMaAuu dAeKTporpoBopHocTr (KupAD). Iep-
BOHAYaAbLHO MMOATBEPAUTH HAAUYHE TIOA OCAAKaMU
AAL TPOBOAAIINX OOBEKTOB YAAAOCH TOABKO C I10-
MOIIIBIO YKa3aHHOTO BBIIIIE METOAQ @HU30TPOITHOMU
uHBepcuu [[opamenko u Ap., 2000].

Ha puc. 4 npeapcTaBAeHBI BepTUKAAbHBIE Te0-
SAEKTpUUeCKUe pa3peskl B IYHKTaX, TAe B UTOTe
YTAYOA€HHON 00pabOTKU 3KCIIepPUMeHTaAbHBIX
HaOAIOAEHMU YAAQAOCH IIOAYUYUTH Hamboaee AO-
CTOBepHbIE KOMIIOHEHThI TeH30pa MMIlepaHca U
pe3yabpTaThl 1D mHBepcuu, yAOBAETBOPSIOILINE
OKCIIEPUMEHTAABHBIM 3HAYeHUSIM TAABHBIX U
AOTIOAHUTEABHBIX UMIIEAQHCOB TPAKTUUECKU BO
BCeM AranasoHe nepruopoB ot 20—40 po 10000 c.
ITo AQHHBIM CEMCMUYECKUX UCCAEAOBAHUU MOIII-
HOCTB 0CapAKOB AAD U3MeHsgeTcs OT 5 KM CeEBepPO-
3amapHee 32° B.A. A0 10 KM 1 60Aee I0r0-BOCTOUHEee
34° B.A. AAST BepxHEN YaCTU OCAAOUYHOM TOAIIU
MOIITHOCTHL HauboAee IIPOBOAMIIEN ee YacTHu

Puc. 4. PesyabTaThl 1D naBepcuu B MyHKTax BAOAL ocu AATL:
a — pacloAo’KeHUe IIYHKTOB HaOAtopeHus (I — 6opToBble
pasAroMbl AHETPOBCKO-AOHEUKOro rpabeHa, 2 — M30AUHUN
MOIITHOCTU OCAAKOB, 3— AMHUS IPOuAst 2D MOAEAUpOBaHUS);
6 — reodAeKTpuYecKue pa3pesbl CoraacHo 1D aHM30TPOITHOM
MopeAn. |y, lg — asuMyTBl, B KOTOPBIX HAOAIOAQIOTCS MUHH-
MaAbHOe p AT BepxHetd (1)) 1 HrokHel () yacTelt 0cap0uHbIX
nopop AAD' [Topaunerko u Ap., 2006].

-

-
=

TI'eopusuueckutl xypnar Ne 6, T. 38, 2016

I
I
T

TR

87



C. KOBAYUKOBA, U. M. AOTBMHOB, H. IEK, B. H. TAPACOB

%

51°20" @ .
®Kam
d
Bup Pax IMac Anp, Toa Tpc Kam
1 1 10 100 1 10 100 1 10 100 1 10 100 - 1 10 100 L 10 100 1 10 100 P Ovem
a! "':L..1
- I- - ---l-r - Pmln
g L
- .-
P
| - - ﬁ '- :Li | B |-| o
- . .- --I
-
1+ : _I
l- -l
-l-.
- - -
...- {-J - -I !
- [ |
H, - - -
KM - l‘ ! !
L H

o

Puc. 5. PesyarTare! 1D nHBepCcHUHU B ITyHKTaX Ha CKAOHe BOPOHE)KCKOro MacCHUBa: d — PACIOAOJKEHUe ITYHKTOB HaOAIOAEHUN
(1 — yHKTHEI HaOATOA€HUH, 2 — peruoHarbHble Boauancko-IlaGankuackuii (30) 1 HoBoockoabcko-Boponmosckuii (32) pas-
AOMBI, 3 — JKeAe3UCThIe KBaPILUTHI); 6 — re03AeKTpUUEeCKUe pa3pesnl COTAACHO 1D aHU30TPONHOM MOAEAH.

(p <2 OM-M) He TIpEeBHINIIAET 3 KM, @ HUKEeAEe KAIe
OTAOJKeHUs UMeIOT p > 10 OM-M. A3UMYT, B KOTO-
POM HaDAIOAQETCSI MaKCUMaAbHAS IPOBOAUMOCTD,
okoAOo 130° (T. e. 6An30K K npoctupanuio AAD)
MASI BCEX PACCMOTPEHHBIX IYHKTOB. Pe3yAbTaThH
WHBEPCUU TOKA3BIBAIOT HAAMYME BTOPOTO XOPOIIIO
IIPOBOAAIIETO OOBEKTE, OXBATHIBAIOIIETO HUYKHUE
TOPU3O0HTHI 0CAAOYHBIX TOPoA AAT 1 TOACTUAATO-
11e ero MeTaMop(U30BaHHBIE ITIOPOABI (PyHAA-

88

MeHTa. OTOT OOBEKT YEeTKO IIPOCAEKUBAETCS Ha
mouTu 180-KmAOMeTpOBOM OTpe3Ke Tpoduas (0T
KPIT po ®AP) BpoAb ocu AAT, IpuyeM a3uMyT,
B KOTOPOM HAOAIOAAQETCSI MaKCHMMaAbHasl IIPOBO-
AUMOCTB, cocTaBasgeT 20—30°. TTo rayOuHe 3ane-
raHus U OIPOCTUPAHUIO OOBEKT MOJKET OBITH OT-
HeceH K KupAD3.

[Mpu n3yuenun npoporxrenuss KupA3 Ha ce-
Bep (Ha TeppuTopuu Poccun) okazaroch, 94To Ha
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mmpore Kypcka Kk KuUpAD ¢ 10oro-BocToka npu-
MbIKaeT Kypckass aHOMaAmus 3AEKTPOIPOBOAHO-
ctu (KypA3) [ArekcaHoBa u Ap., 2011]. O6bekT
KypAQ3 koppeaupyert ¢ 30HOM KypcKoil MarHuT-
HOW aHOMaAWM W MIPOCTPAHCTBEHHO OTPaHUYEH
pervoHaAbHBIMU  BoawaHcko-lllaGAMKHMHCKUM
n HoBoOCKOABCKO-BOpPOHITOBCKMM pa3zaroMaMu
(puc. 5). AAst UCCAeAOBaHUS @aHOMAAUM OBIAU HC-
IMOAB30BaHbl AaHHBIE MT3 IpPOM3BOACTBEHHBIX
OopraHu3anuii YKpauHbI M Pe3yAbBTaThHl aBTOPOB
cratbu [Tapacos u ap., 2012].

B CAOKHBIX YCAOBUSX IlepecedueHus 0Cap0yu-
HbeIX Topop AAL (tae S, pocturaer 1000 Cm) u
ITPOBOAHUMKOB, CBsI3aHHBIX ¢ KypAD, Ha mepBoM
aTane uHTepuperalys KpuBbIx MT.3 6bIAa BBITIOA-
HeHa 110 mporpamMmme 1D aHM30TPOIHOM MOAEAMN.
YacTOTHBIM AMaria30H KPUBBIX 30HAMPOBAHUH I10-
3BOASIET TTPEACTAaBUTH MOAEAM B AMAIIa30He TAY-
oun 10—100 kM. MeTtop MT3 obrapaeT IIAOXOU
paspemniaroliei CrmoCOOHOCTHIO K BEICOKOOMHBIM
obwekTaM. [ToaTomy 3HaueHud p > 300 OM'M B MoO-
AeAasx He mokasaHbl. Coraacuo 1D ann3oTponHon
WHBEPCHUU 30HA MEXAY PErMOHAABHBIMHU Pa3iAo-
mamu (30 u 32 Ha puc. 5, a), orpaHNYUBAIOIIN-
MU pacHpOCTpaHeHWe OTAOKEHUM JKEeAe3UCThIX
KBapIUTOB, Xapakrepuayercs Harmumem OI1C
Ha rayouHe 6oaee 10 kM (puc. 5, 6). B nyHKTax,
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PacIoAOKeHHBIX BocTOYHee HOBOOCKOABCKO-
BoponiioBckoro pasaoma, BeipeadeTrcsa OITC Ha
rayouHe 6oaee 30 kM [Tapacos u Ap., 2012].

Ha puc. 6 npepcTaBAeHBI pa3pesbl B IyHKTAX,
pacroAoKeHHBIX Ha BoABIHO-TTOAOABCKOM TAUTE
(BITIIT), rAe pe3yabraThl 1D nHBEpCcUM aHU30TPOII-
HOM MOAEABIO YAOBAETBOPSIOT 3KCIIEpUMEHTaAD-
HBIM 3HAQUEHUIM TAQBHBIX U AOIOAHUTEABHBIX
UMIIEAQHCOB IIPaKTHUYECKH BO BCEM AMAalla30He
nepuopoB oT 20—40 ao 10000 c. Takoit auarna-
30H [TIEPUOAOB ITI03BOASET U3y4aTh pa3pes AUIIb C
rAyOuH 60Aaee 1 KM. AASI CpPaBHEHUS B HECKOABKUX
IIYHKTaX IIPUBEAEHBI pa3pesbl, IIOAyYeHHBIE 110
opHoMepHOM nHBepcuu meropoM OCCAM kpu-
BbIX MT3 B HalpaBAEHUSIX U3MEPUTEABHBIX AU-
HuM. Kak BUAHO 13 puUCyHKa (1. z21), AAS TAYOUH
MeHee 10 KM (T. e. B «TPaHUTHOM» CAO€) HAaOATOAA-
eTCs XOpolllee CoTAacue pPe3yAbTaTOB MHBEPCUHN
000UX MEeTOAOB. AAST TPOBOAHMKOB Ha OOABIINX
rAyOMHAaX TaKoe CoTAacue AAS OOABIITUHCTBA ITyH-
KTOB He HaOAIOAQEeTCH.

Bo Bcex paccMOTpPeHHBIX IIYHKTaX, PacloAO-
JKEHHBIX IO)KHee 49° c.Iii1., B 3eMHOM KOpe BbI-
penstorcst OIIC, KOoTOphle MO CONPOTUBAEHUIO
PEe3KO OTAMYAIOTCS OT BMeIIAIoINX IopoA. Mu-
HHUMaAbHOe 3HaueHue p (okoao 10 Om-m) 3apuk-
CUPOBAHO B II. 214, 15 u MAH, yBeAnuYUBasaCh Ha

1000

100 1000

Puc. 6. PesyapraTsl 1D nHBepcuu B myHKTax BAOAB BIIT: @ — pacrnonroskeHne IyHKTOB HAOAIOAEHUM, O — Te03AeKTpUYecKue
paspessl B nyakTax IMT3-3VYTPE (z14, 15, 21, 26, 27) u aBTopoB (MAH, PMY): 1, 2— o meTtopay OCCAM, 3, 4 —aHNU30TPOI-
Has MOAEAb B a3UMyTaX MaKCHMaAbLHOI'O U3MEHEHUSI COIPOTUBACHHUH, 5 — a3UMYT, B KOTOPOM HaOAIOAQEeTCS MUHHMaAbLHOE

3Ha4YeHue p.
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10T0-BOCTOK A0 80 Om-M (11. z21). B11. 226 1 27 OI'1C
IpaKTU4YeCKu OTCcyTcTByeT. [TyHKT 215, BUpAUMO,
naxoauTcs B ieHTpe OIIC (KoTOpBIM paciioaara-
eTcs B UHTepBane TAyouH 24—30 KM), Ha 4TO yKa-
3bIBA€T MUHMMAaAbHOE PAacXO>KAeHMe 3HaueHUU
P B ABYX HallpaBAEHUSAX. B OCTaABHBIX ITYHKTax
nenTp OIIC nHaxopuTcs Ha rayouHe 10—16 k.
CoBrnapeHUe a3uMyTa MaKCUMaAbHOMN ITPOBOAU-
MOCTH B OKPY’KAIOIUX ITyHKTaX C a3uMyToM z15
(20°) MO>KeT CBUAETEABCTBOBATH O OAM3KOM pac-
noAoXKeHUuU 11. z14 1 MAH K ITeHTPaAbHOU 4acTu
oOBekTa. B aToM caydyae pe3koe OTANUYME a3UMyTa
MaKCHMaABHOU IIPOBOAMMOCTH B II. Z21 yKa3bIBaeT
Ha TO, YTO IIYHKT HaXOAUTCS Ha Kpaio OOBEeKTa.
3HaueHUsI CyMMapHON IPOAOABHOU IIPOBOAUMO-
ctu OTI'IC nHe npesbiiiaioT 500 Cwm.
[Mpumenennio 3D MHBEPCHUM IIPEAIIeCTBOBA-
Aa paboTa IO OIPEAEAEHUIO FeO03NEKTPUYECKIX
rIapaMeTpOB 3€MHOM KOPHI YKPANHEI C IOMOIIBI0
2D mopeampoBaHus. AAst permoHaAbHBIX KupAJd
u KapAD MmopearnpoBaHMEe BBIIIOAHSIAOCH 10 ITPO-
(PUASIM BKPECT IPOCTUPaHMs aHoOMaAul (puc. 7). B
pe3yAbTaTe OBIAW YCTaHOBAEHBI KPOBASI aHOMaAe-
00pa3yroux 00beKTOB U ITAOIIAAN, Ha KOTOPBIX
aHoManbHBle 3HaueHud MT moas oT 3TuX 00bek-
TOB MMHUMaAbHBI. Ha maomiaay, OKOHTYpeHHOMN
Ha BocTOKe KuUpAD, a Ha oro-zamape KapAD,
OBIAO BBITTOAHEHO 2D MoapeAupoBaHue. 3AeCh HET

YeTKO BbIPa’KEHHBIX IPOTI KEHHBIX ITPOBOASIIINX
CTPYKTYP, BBI3BIBAIOIINX @HOMAABHOE IIOBEACHUE
xomnoHeHT MT noas. [TosTomy nipu BeIOOpe Ha-
IIpaBAeHUS TPOPUAEH MOAEAVPOBAHMS B IIEPBYIO
ouepeAb aBTOPBI PYKOBOACTBOBAAMCH I'€OAOTO-
reopusnyeckuMu pAaHHBIME [[mHTOB, 2005; Ha-
IioHaABHUM..., 2007], IO KOTOPHIM CcUCTeMa 30H
HIMPOTHBIX PA3AOMOB B IOTO-BOCTOYHOM YacTU
BEIT moaoXe AuaroHaAbHOM. TakuMm oOpas3ow,
BAUSHIE TeKTOHUYeCKOU aKTMBHOCTH Ha (pusu-
JecKue IIapaMeTphl HeAp B IIpeAeAax 3TUX 30H
MOTAO COXPaHUTHCA. C yU4eTOM 3TOTO MOAEAUPO-
BaHUe OBIAO BHIIIOAHEHO BAOAB 18 MepuaAroHaAb-
HBIX TPOPUAEN OT MepuauaHa 23,7° Ao 36° B.A. C
marom 25—40 kM. B To ke BpeMs HeAb3sI UCKAIO-
unuTh Haanundg OI'IC MepHaAHMOHAABHOTO IPOCTUPA-
HUS, IO3TOMY MOAEAVPOBaHNE OBIAO BEIIIOAHEHO
BAOAB 22 IMIMPOTHBIX TPOPUAEN OT MIUPOTHI 52,4°
AO 45° c.i1. ¢ marom 25—40 rM.

IAybrHa 3aneraHusi KpOBAM aHOMahreoOpa-
3yioutero oobekra KapA3D B YkpauHckux Kap-
natax usMeHseTcd oT 8 Ao 16 kM. HaumeHee po-
CTOBEPHBIN Pe3yAbTaT IIOAYUYEH Ha NPOPUAIX B
IOTr0-BOCTOYHOM YaCTH YKPauHbI, Tak Kak AQHHBIE
UMEIOTCSI TOABKO AAST YIaCTKOB, PACIIOAOSKEHHBIX
C CeBepo-BOCTOKa aHoMaruu. Anst KupAS ot miu-
poTs! LllocTku Ha ceBepe A0 mupoTel Cumdepo-
IIOAS Ha Iore rAyOMHa KPpOBAM OAM3Ka K 18 kM.
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Puc. 7. Pacnoroskenue nnpodureit 2D MmopeaupoBaHus: | — rpanuna BETT.
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CeTb mpouaelt MOAEAUPOBaHUS TEPPUTOPHUH,
OKOHTYpeHHOHN Ha BocToke KupA3, a Ha ioro-
3arnape KapAD, no3BoAsIeT IOCTPOUTH TpexMep-
HYIO MaTPHUIy IeO3AeKTPUYEeCKUX I1apaMeTpOB.
Vcnoab3ys 3Ty MaTpully, C IOMOIIBIO IIpOoTrpam-
mbl [TYIC TAPUT ObiAu TTOCTPOEHBI pa3AnMuHbIE
BapuaHThl 00beMHBIX pacupeperenutt OIIC. Ha
puc. 8 IpeACTaBAEHBI Cpe3bl COIPOTUBACHUN Ha
ABYX YPOBHSIX B 3eMHON KOpe TEepPUTOPHUHU, U3
KOTOPBIX BHAHO, UTO IIPOBOASAIINE OOBEKTHl He
00pas3yioT IO BCeH IAOIIAAN CBI3HOU CHUCTEMBEI.
Kposas 6oabiuacTBa OTTC oKa3biBaeTcst 60AbIIE
10 KM, XOTg allMKaAbHbIE YaCTH MHOTHUX M3 HUX
npocae>kuBaroTcda 1 Ha 10 k.

OTMeTHM, UYTO IOAYUYEHHbBIE OIJeHKU IAYOMHBI
3areranusg OI'TC Bo MHOTMX ITyHKTaX XOPOIIIO CO-
TAQCYIOTCSI C pe3yAbTaTaMi OAHOMEPHOM NHBEPCUH.

K macrosuieMy BpeMeHU TpexMepHOe MOAe-
AMPOBaHMNE BBIIIOAHEHO TOABKO AASI PETHMOHOB
pervoHaAbHBIX aHomMaArut KupAD u KapA3 (u
npuMbikatonie yactu BIIIT). ['AyOuHa 3anreranusa
TOHKOTI'O CAOSI ObIAA BEIOpaHa CpeAHeN II0 pe3yAb-
TaTaM ABYMEPHOI'0O MOAEAUPOBaHUS.

Basza pAaHHBIX, CO3A@HHAS YEIICKUMHU, ITIOABCKU-
MU, CAOBAIITKUMHU U YKPAUHCKUMU I'e0dAeKTPUKa-
MU, OblAQ UCIIOAB30BaHa AAS 3D MOAEAMpPOBaHUS
Kapnarckoro pernoHa MeTOAOM TOHKOM IIAE€HKU
[Kovacikova et al., 2010]. Ha puc. 9, a nokazan
pe3yAbTaT MOAEAMPOBaHUs AT KapriaTckoro pe-
THOHA OT ero COYAeHEeHUsI ¢ AABIIaMU AO TPAHUITHI
YKpausse!l u PyMmbeIiHUN.

IMo3pHee, o Mepe AOOaBAEHUS AQHHBIX IIO
TEPPUTOPUU YKpPauHBI, MOAEAMPOBaHNE OBIAO
IPOBEAEHO AN OOAee OTpPaHMYEHHOU TeppPUTO-

puu (puc. 9, 6) [Toparenko u ap., 2012]. Crap-
TOBas MOAEAb — OAHOPOAHBIN 1O IIPOBOAMMOCTH
TOHKHMU CAOU. BBIAO paccunTaHO ABa BapUaHTa C
TAyOMHOU 3areranus caod 8 u 16 km. [TapameTpsl
BMelllafolllell TOPU30HTAABHO-CAOUCTOM CPEABI
Te >Ke, 4TO IIPU AByMEPHOM MoAeArpoBaHuu. Ha
OCHOBaHMU AQHHBIX HaOAIOAEHUM OBIAU ITOCTPOe-
HBI KapThl BIIM®. Bcs mAoIaab MCCAEAOBaHUMI
(630630 kM) pa3buTa Ha KBappaThl pabouero
naaniiera. Pazamep kBappaToB (10x10 KM) BLIOU-
PaAcs ¢ y4eTOM PacCTOSTHUS MeXXAY ITyHKTaMU Ha-
OAIOAEHUM U AAMHBI BOAHBI B CAO€ B 3aBUCUMOCTU
OT UCIIOAB3YEMOTO IIepruoaa. Bo Bcex caydasax Ko-
AWYECTBO TUeeK, OKPY KaIoUINX PaOOUYN IIAQHIIIET
U UMEIOIIUX [IOCTOSHHYIO IPOBOAUMOCTE, PABHYIO
100 CM, cOCTABASIAO OKOAO 25 %. PacueTnsl OBIAK
BBITTOAHEHHI A TTepropoB 400, 900, 1600, 4900 u
6400 c. Ha puc. 9, 6 npuBepeHBI pPe3yALTAThI AASI
nepuoaa 1600 ¢, AAT KOTOPOTO YBEPEHHO BBIIIOA-
HSIOTCS MeTOoAMYeCcKHe TpeOOBaHMs IPOrpaMMBEI.
OcCHOBHBIE 3aKOHOMEPHOCTU MOAEAN COXPaHSIIOT-
Csl U AASI OCTQABHBIX IIEPUOAOB.

CoraacHo puc. 9, 6, Ha rayouHax 8 u 16 kM B
KOHCOAMAUPOBaHHOU 3eMHOM Kope OIIC ¢ mpo-
BOAMMOCTBIO, O0Aee 4eM Ha MOPSAOK IIpeBHIlIa-
olet (POHOBYIO, OTMeudeHHI ceBepHee liBaHO-
®DpaHKOBCKa M B 10TO-BOCTOYHOM 4YacTtu BIII1
(3TOT y4aCTOK MOYKHO OTHECTH K YepHOBUIIKOU
aHomaruu). Cyad IO BeAMYMHE IIPOBOAUMOCTH,
IIepPBBIN 0OBEKT, BUAUMO, PACIIOAOJKEH Ha TAyOu-
He, 6AU3KOM K 8 KM, a BTopo — K 16 kM. Kpome
TOTO, BUAHO, YTO aHOMaAbHasd IIPOBOAUMOCTE Ha
BIIIT sBACIETCSA 4aCThIO CTPYKTYPHL, IPOTATUBAIO-
merica oT CRAaapuaThix Kapnar.

520 24°
o3 _I_ —

Puc. 8. Pacnpepeaenne OIIC B roro-sanapnou yactu BEIT Ha rayonnax 10 u 20 km.
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2 24°

48°

Puc. 9. 3HaueHUs NPOAOABHOW IIPOBOAUMOCTU B
TOHKOM cAoe A KapriaTckoro pernoHa u BoasiHO-
TToponbckoit mauthl: a — 110 [Kovacikova et al., 2010],
6 — 1o [Topanenko u Ap., 2011].

[TepBBIN ONBIT TPUMEHEHUSI MOAEAU TOH-
KOTO CAOS AAS BBISICHEHUS paclpepereHUs
nmpoBopauMocTu KupA3 otHocuTcsa K 2005 T.
[Toparenko u ap., 2005]. I'lpu sTOM BHISIC-
HUAOCH, UYTO CYIIIeCTBYIOIas Ha TOT MOMEHT
TIAOTHOCTb HaOAIOAEHUMN ITO3BOASIET OI[€HUTh
TOABKO permoHaAbHbIe 0COOEHHOCTU aHOMaAe-
oOpasyrolero oorsekTa. [Iromaae uccaepoBa-
Huti (600x375 KM) Obira pa30uTa Ha KBaAPaThI
co ctopoHo¥ 10 KM, UTO COCTaBUAO pabouu
nAaHiIeT. Ha Bcelt mAoIiaay OT CEBEPHOU I'pa-
HUIBI YKPauHbI A0 48° C.111. UMeAUCh AaHHBIE
HabOAropeHUM B 50 MyHKTaX. PacueTs! OBIAY BEI-
TMOAHEHBI AT TTepropoB 400, 900, 1600, 4900
u 6400 c.

Ha puc. 10, a npuBeAeHBI Pe3yAbTaThL MO-
AeaupoBanusg. O6bekT KupAD mpeAcTaBAs-
€TCs B BUAE ITOAOCHL C IPOBOAUMOCTEBIO OOAee
6000 CM KBa3MMepUAUOHAABHOT'O TPOCTHUPa-
HUS, TPOTITrUBaroIeiics ot 48° po 51° c.ur.
Mupuna 30HBI 0KOAO 100 KM. BAOAB ceBep-
HOTO OOpTa YKPaAuMHCKOTO IIUTA IIPOSIBASET-
Csl ellle OAMH BBICOKOIIPOBOAAIIUN OOBEKT, C
CeBepo-3allapAHOM JaCThbI0 KOTOPOI'O COTAACY-
eTcs KOHTYp AHeNpPOBCKONM aHOMAAUU TETIAO-
BOT'O IOTOKa.

COTpPyAHUYECTBO C POCCUNCKUMU KOAAE-
TaMH IIO3BOAMAO IIPOCAEAUTH IPOAOAKEHUe
KupA3 Ha ceBep po 54° c.u1. BBIA paciiupeHn
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AATOPUTM KBA3UTPEXMEPHON MHBEPCUU AO IIPU-
MeHeHMs MHOTOIAEHOYHBIX MOAEAeHN, 4TO IO-

3BOASIET B KaUeCTBe IIepBOT0 CAOAd ITPEACTABAATH
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Puc. 10. 3HaueHNs IPOAOABHOM IPOBOAUMOCTHU B TOH-
KOM chroe pns pernona KupAQS: a — no [opaneHKo
u Ap., 2005] (I — AHenpoBCKast aHOMaAWS TEIIAOBOTO
TIOTOKQ, Cepuli 1BeT — S>6000 Cm), 6 — mo [Bapen-
noB u Ap., 2013]. Pasromer: KupoBorpaackuit (1) u
3anapHo-UMHTyAenKuUM (2).

peanbHBIe 3HaUEHUS IPOBOAUMOCTH IIOBEPXHOCT-
HBIX OTAOKEHUU.

Ha caepyromiem 3Talie ¢ y4eTOM BO3POCIIEro
KOAMYECTBa IyHKTOB HaOAIOAEHUHM MOAEAUPOBa-
HHe OBIAO IIOBTOPEHO C NCIIOAB30BaHUEM AQHHBIX
B 90 mynkTrax. Kak BuapHO u3 puc. 10, 6, KoHpu-
rypanus oobekta KupA3 no uzoannuu 1000 Cm
COXPaHUAACh, HO MaKCUMaAbHBIE 3HAUEHUS IIPO-
BOAMMOCTH YMEHBIIUANUCEH, PHUCOBKa MAOIIAAU
HanboAee IPOBOASAIINX YaCTeW M3MEHUAACh, HO
3TO MOJKeT OBITh CBSI3@HO C IIPUMEHEeHUEeM pas-
AWYHBIX CIIOCOOOB MHTEPIOASIIUM PE3YABTATOB
MOAEAMPOBAHUS MIPU UCIOAB30BaHUU Tpaduye-
CKHX IIPOTpaMM.

TI'eopusuueckutl xypnar Ne 6, T. 38, 2016

Oo6cyxpeHne. OCcTaHOBMMCSI Ha HEKOTOPBIX
HanboAee Ba’XKHBIX MPAKTUYECKUX BBIBOAAX M3
IIOAYYEHHEIX Pe3yABTaTOB.

Y>ke B paHHUX paboTax aBTopoB [['opareHKOo
u Ap., 2005, 2006] oTMedarach IPOCTPAHCTBEHHAs
cBsa3b KUpAD ¢ BocTouHBIM (pparmeHToM Kupo-
BOTPAACKOTr0o OAOKA YKPAMHCKOIO ITUTa MEXAY
KupoBorpapckuMm 1 3anapHO-VHTyA€ITKIM pa3ao-
Mamu. M3 mpeacTaBAeHHOM Ha puc. 10, 6 Mopean
BUAHO IIPAaKTHUUYECKU IIOAHOE COTrAacue KOHTypa
KupA3 no nzoanuaun 1000 CM ¢ AQBHO BBIAEAsIE-
momt A. C. TarelIKUM U APYTMMHM Me>KOAOKOBOM
Muryaenko-Kpusoposxcko-Kpymenkon  30HOU
[Tanerpruit, HleBuenko, 2000].

93



C. KOBAYUKOBA, U. M. AOTBMHOB, H. IEK, B. H. TAPACOB

3oHa KupA3 — 3TO YHUKaABHAsA MeTaAAOTe-
HUuyeckas nmposuHIug (puc. 11, a). 3aech paciio-
AOJKEHBI TUTaHTCKHE MeCTOPOIKAEHUS JKeAe3HBIX
PYA, KOTOpPEIE SIBASIFOTCS OCHOBHOM JKEAE30PYA-
HOI 0a30M YKpawHEBL, MeCTOPO’KAEHHS YPaHa,
repMaHusi, BAHAAUS, PEAKUX METAAAOB, @ TaKyKe
PYAOIIPOSIBAEHUS 30A0Ta, cepelpa, IUHKA, MEAH,
CBUHIIG, TpaduTa U Ap. [IpakTHyecKu Bce >Keae-
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Dochopur
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30pyAHBIE MECTOPOJKAECHUS HaXOAATCS Ha BOC-
TOYHOM OOPTY BBICOKOIIPOBOASIIETO OOBEKTa
KupA3. Tam >ke OTMeUYaroTCsi MEeCTOPOKAECHUS
rpacduTa ¥ IpOsIBAEHUS 30A0Ta.

B pesyabrate 2D nHBepcruu Ha IPOUAE BAOAB
ocu AHemnpoBcKo-AoHenkoM BnapuHbL (AAB)
(puc. 11, 6) OBIAO YCTAHOBAEHO, UTO IIpU Ilepe-
ceuenuu KupAD c pudetickum rpabenom AAB

N

52°

N

N

50°

400

500

m’/"
=
=

>25 OmM-m

225 OMmM

a00 KM

0:0: 3

A

Puc. 11. ConocTaBAeHHEe MOAEAH TOHKOM IAeHKH KUPAD ¢ OCHOBHBIMU PYAOHOCHBIMU CTPYKTypaMu (a), BApUallui YASABHON
HedTerazoHOoCHOCTH (1) U u3MeHeHUs S (2) CAOSI B HUJKHEN YaCTH 0CAAOYHOU TOAIIN ¥ KOHCOAMAMPOBAHHOM Kope (3 — aKTu-
BU3UPOBAHHEBIE [TONIepeYHble TAYOUHHBIE Pa3A0OMBI) BAOAB IIpoduAas o ocu AAB (puc. 4).
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KPOBAS IIPOBOASAIINX OOBEKTOB (C p IpeumMylile-
ctBeHHo 5—10 Owm-M, puc. 11, B) pacmioAaraeTcs B
UHTepBaAe TAyOUH 6—12 KM, YTO MOKHO OTOKAE-
CTBUTDH C TUIIOTETUYECKOM YTAEPOACOAepIKalllel
TOAIIEUN pudes, TpU aKTUBU3AIUU (TEITAOBOM U
XUMHUYECKOM BO3AEUCTBUU TAYOMHHBIX (DAIOU-
AOB), CTaBIIEeN NCTOYHNUKOM YTAEBOAOPOAOB (YB).
TemnepaTyphl 00pa30BaHMs YB BIaAMHBI, BOCCTa-
HOBAEHHBIE 10 UX U30TOITHOMY U XUMUYECKOMY
COCTaBY, COTAQCYIOTCS C TEIIAOBOM MOAEABIO KOPBI
AAB B 3TOM uHTepBane raAyouH. [To AaHHBIM reo-
TepMUHU TAyO>Ke HaMeudaeTCs 30Ha 4aCTUUYHOTO
pacrnaaBa, IO AOKAABHBIM pa3aoMaM IIPOHCXO-
AUT WHXKEKIWSI TAYOMHHBIX (DAIOMAOB (AOKa3aH-
Hagd TeOAOTMYEeCKMMH MeTOAaMU Ha HEeKOTOPBIX
CTPYKTypax). MO>KHO IPEAIIOAOKUTD, YTO B 30-
HaX KPYIHBIX pa3AoMOB (puc. 11, 1, 4) Tpou3onaeT
TIOBBIIIIEHNE KOHITeHTPAIlUK TaKUX BO3MYIIIeHNU M’
BMeCTe C yBeAnUeHNeM YAEABHOU He(pTerazoHoC-
woctu F (puc. 11, r). TTocaepHsIsT oTpeAeAsirach
KaK CyMMa 3allacoB MeCTOPOKAEHUH B IIoIlepey-
HbIX K AAB rmoarocax MupuHON 25 KM, OTHeCeHHast
K eAVHUIle TIAOIIAAU TTOAOCH! [['opaAueHKO U Ap.,
2006]. Kak BupHO u3 puc. 11, B—4, HaMeuaeTcsa

KOPPEeAsIIus 30H NOHUKEHHOT'O COIIPOTUBAECHUSI
(TIOBBINITEHHBIX 3HAUEHUY S) B HU)KHEH YaCTH 0Ca-
AOUYHOTO 4yexaa ¢ poctoM F. B 30Hy oO0BbeKTa co
3HayeHusiMu S> 4000 CM, TOAYYEHHOTO B MOAEAU
TOHKOTO cAO0s (puc. 11, a), monapaeT 6OABIITMHCTBO
HedTera3oBbIX MECTOPOKAEHMU, T. €. HabAIo-
AaeTcs IIOAHOe corAacue pesyabraToB 2D u 3D
uHBepcuil. K co’kaaeHuIo, IAOTHOCTD IIYHKTOB C
AaHHBIMYU BITM O He 03BOASIET BECTU PACUETHI ITO
KBa3UTPEXMepHON MOAEAU Ha IIAOIIaAM BOCTOY-
Hee MepuAuaHa 34° (3amapHee 34° B.A. UMEIOTCS
onpeaerenusi BIIM® B 6oaee yem 120 myHKTaX,
a BocTouHee — MeHblie ueM 10).

B MupoBO# mpaKTHUKe AABHO OTMeuYaeTcCs
cBa3b OIIC ¢ pacnoAo>keHHeM 30H I[OBBIIIEH-
HOUM ceMcMUYHOCTU. MecCcTHasi CeMCMUYHOCTb B
3oHe KupAD ouenb crabasi. B To ke Bpems Ha
Bcell TeppuTopuu ioro-sanapa BEIT nabatopa-
I0TCS 3HAUUTEAbHBle MaKpocelCcMuYecKue IIpo-
SABAEHUS 3eMAeTpsiceHul B 30He Bpanua. Ouaru
CUABHBIX 3eMAETPSICEHUN PacloAararoTcs B UH-
TepBane raAyouH 110—160 kM, 4TO 0OyCAOBAMBAET
UX BAMGHUE Ha OOAbLIMe paccTossHus. M3ocein-
CTBHI OOABIIMHCTBA 3€MAETPSICEHUU BBITSIHYTHI B

Tt LET T
L TP

Puc. 12. Coornontenre KupAQ3 ¢ nsoceiictraMu 3eMAETPsICEHUN 30HBL BpaHua.
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CeBepo-BOCTOYHOM HAITpaBAEHUM OT 30HBI Bpan-
4ya, HO TIPU 3TOM HAOAIOAQIOTCS CYIeCTBEHHBIE
OTAMYMS B UX KOH(UTYypaIuu. Boi3siBaeT nHTEepec
BOIIPOC O KOppeAsdIuu noroskenus KupAJ3 c pac-
MIPOCTPaHEHWEM BAUSTHUSI CUABHBIX 3€MAETpsIiCe-
HUY B 30He BpaHua.

Ha puc. 12 npuBepeHa KapTa U30CENUCT CUABHBIX
3eMAEeTpSICEHUM 30HBI BpaHuya Ha TeppuTOpUHA
YKpauHbI 3a TOCAEAHUE ABa CTOAETHS [ XapUTOHOB
uAp., 1996]. BuaHO, 4TO aHOMaAbHOE YMeHbIIIeHHe
BAUSHUS ~ 3eMAETPSICEHUM  HaOAIOpA@eTcs B
3amMapHbIX 00AACTSAX YKpauHbI U 30He KupADJ.
W3ocelicTbl  TOABKO TpeX  3eMAETPSICeHUH
rmepeceKkaloT BHICOKOIIPOBOAAITYIO 30HY KupAD
(orpanuuenHyio uszoamHuern 1000 Cwm), T. e.
cymiecTBoBaHue KupAD Kak-Obl OrpaHUYNBaET
pacupocTpaHye BAUSTHUSI 3€MAETPSICEHUM 30HBI
Bpanua B ceBepo-BOCTOYHOM HAITPaBAEHUH.

Boaee mpeACTaBUTEABHBIW pPE3yABTAT CBSA3U
OlIIC ¢ celCMHYHOCTBIO IIOAYYEH AAS perroHa
Ykpaunckux Kapnar [Kovachikova et al., 2016].
[Mpoeknmu pacrpeAeAeHust TPOBOAUMOCTH B CAO€
C KpOBA€el Ha rAyorHe 10 KM U 3IIHUIeHTPOB 3eM-
AeTpsiceHul Ha TeppuTopuu BocTrounbix Kapnar

(3a 1961—2011 rr.), npepcTaBAeHBl Ha puc. 13.
BOABIITMHCTBO 3NUIEHTPOB 3apPeruCTPUPOBAHHBIX
3eMAETPsICeHUN (He3aBUCUMO OT UX MarHUTYABI)
Ha Bcel Teppuropuu Bocrounwix KapmaT pac-
IIOAOJKEHBI BHe 30H HaubOAee BBICOKUX IIPOBO-
aumocTeit (puc. 13, a). 3emaerpscenus ¢ M<1,5
IpeoOAAAAIOT B IIeHTPAABHOM YaCTH YKPAauHCKUX
Kapmnar, a ¢ Mp>1,5 yB43bIBAIOTCSA C U3OAMHUEN
npoBoaumocTu 2000 CM, orpaHUYMBaIOIIElN ITPOo-
BOASIINYN OOBEKT C I0r0-3allapa (XOTs TaKas ke
CB43b OTMEUYaeTCs M AASI CeBepo-3allapAHOU I'pa-
HUIIHI TIPOBOASIIETO OOHEKTA).

B o6beMHOM MOAeAr perruoHa (IIOCTPOEeHHOMU
c ucnoabzoBanuem I'MC TAPUT) nabatopaercs
aHaAAOTHMYHAs KapTUHA U A PaclipeAeAeHUs SIIN-
IIeHTPOB 3eMAETPSICEHNY 10 TAyOrHe (puc. 13, 6).
W3 124 3emaeTpsicenunit 3a 1961—2011 rr. ¢ ray-
OuHaMmu o4aroB 7—13 KM B HHTepBaA T'AyOUH
10—11 kM nonapaeT AMIIL 15 COOLITHUM, TIPUYEM
BCe OHU HAXOAATCSI BHe Hamboaee IIPOBOASIIIUX
JacTel O0OBbeKTa.

Tenno 3eMAU SBASIETCS IIOAE3HBIM HCKOIlae-
MBIM, HCIOAB30BaHUE KOTOPOTO B MHpe B IO-
CAepHUE TOABL pacTeT ObICTPBIMU TeMIOaMu. Bei-

] W2 -3

Puc. 13. ConocraBareHUe pe3yAbTATOB KBa3UTPEXMEPHOTO MOAEAUPOBAHNUS C CEMCMUYHOCTBIO YKpauHckux Kapnar: a — npo-
eKIIUH Ha MIOBEPXHOCTh 3€MAU 3IUIIEHTPOB 3eMAETPSICEeHHH (CO 3HaueHUsAIMU MarHUTyAbl Mp Menee 1,5 (1), 6oaee 1,5 (2)) u
pacIpeAeAeHHs IPOBOAUMOCTH (3—J3) 0 MOAEAY TOHKOY IAEHKY; 6 — B3aUMHOE PaCIIOAOKEHNe dIIUIIEHTPOB 3€MAETPSICEHUN
¥ IPOBOAUMOCTH ([—3 — rAayOnHa odara 3emMaerpecenutt (I — H<10 kM, 2— H>11 kM, 3 — H=10+11 xm)).
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dBA€HUEe PalOHOB, IEepPCIEeKTUBHBIX Ha paspa-
OOTKY reodHepreTUYeCKNUX PecypcoB, B IIEPBYIO
oyepeAb, OCHOBAHO Ha AQHHBIX Te0TepMUYeCKUX
nccaepoBaHUM. ['e0dreKTpHUUeCKUEe Pe3yAbTaThl
AOTIOAHSIOT A@HHBIE, HA OCHOBE KOTOPHBIX BBISIB-
ASIFOTCSI PQMOHBL C MOBBIIIEHHBIM TEIIAOBBIM I10-
ToKOM (TTI).

OAVH U3 IPUMEPOB XOPOIIIETro COTAACUST KOH-
Typa aHomaruu TI1 m 0OOBeKTa HOBBIIIEHHOMN
IIPOBOAVMOCTH — pacIpeAeAeHre IIPOBOANMO-
CTH, IOAYYEeHHOEe MeTOAOM TOHKOU IAEHKH ( CM.
puc. 10, a). AHenpoBckou anomaauu TIT cooT-
BeTcTBYyeT OIIC c KpoBAel Ha TAyOMHe NOpsAKa
16 kM. TenaoBasi MoAeAb AHEITPOBCKOW aHOMa-
auu TTT copepkuT nHTEpBarbl TAyouH 20—30 u
70—120 KM ¢ TeMIlepaTypaMH BEILIE COAMAYCA
[Toparenko u Ap., 2007]. KOpoBBIl IPOBOAAIINH
0OBEKT MO>KeT OBITh PACIIOAOSKEH 3aMeTHO BEIIIe
VKa3aHHOM TAYOUHBI, TaK KakK (POPMHUPYeTCs B
OCHOBHOM (DAIOMA@MH, TIOAHSIBIIIMMUCS HaA 30HOU
YaCTUYHOTI'O IIA@BAEHUS.

VHTepecHBIe BHIBOABI MOJKHO IIOAYYMUTH IIPU
COIIOCTaBAEHUU MOAEAM TOHKOU IAeHKM B Kap-
IIaTCKOM PeruoHe C IPOgBA€HUeM 30HBI COBpe-
MeHHOM aKTUBH3auum rop Kapnatamu.

Io paunbIM [T'opaueHKo U Ap., 2011], HaUOOAB-
e A YKpanHckux KapraT 3HaueHus IAOTHO-
CTU reosHepreTudeckux pecypcos (W) BEIIBAEHEBI
B 3akapIraTckoM nporuode (puc. 14). 3pech HMPoOKO
IpeACTaBA€HbBI TEPPUTOPUU C IAOTHOCTBIO pecyp-
CcoB Ha ypoBHe 6—8 u 8—10T Y.T./MZ. Pacueter W
BBIIIOAHEHBI COTAACHO Fe0TepPMUYEeCKUM AQHHBIM,
KOTOPBbIe IIPaKTUUeCKU OTCYTCTBYIOT B CKAapua-
TeIX KapnaTax. [To poauabiM [[Aamincekuit, 2019],
ceBepHad rpaHulla THAPOTEPMAaAbHOI'O IIOAS IIPO-
xopuT B CrrapuaTeix Kapmnatax. Mexxay ceBep-
HBIMM TpaHUIl@AMM MaKCHUMaAbHBIX 3HaueHuit W
U TUAPOTEPMAABHOTO IIOASI COCPEAOTOUYEeHa Io-
AOCa HCTOYHUKOB MUHEPAABHBIX BOA. AHaAU3
CBOOOAHBIX U PACTBOPEHHBIX ra30B B UCTOYHU-
Kax BO MHOTUX CKBa)KMHaX B UHTePBaAe IAyOUH
20 4000 M yKa3blBaeT Ha HaAWMYMe B UX COCTaBe
20 100 /A yraekucaoro rasa u azora. CeBepHas
rpaHulla TUAPOTEPMAABHOTI'O IIOASI COTAACYETCS C
IIeHTPaAbHOM 4acThio 00beKTa KapA3D (MoaeAb

CHnucoK AuTepaTypbl
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Puc. 14. Pacnpepenaenue nposopumocty, Cm (1), ceBepHas
rpaHUIla MaKCUMaAbHOM IIAOTHOCTHU T'€09HEPreTHIeCKUX pe-
cypcos (2) (uudpa B kpy>kke — W B T y.T./Mz) [Topanenko u
Ap., 2011]; ceBepHas rpaHuiia ruAPOTEPMAABLHOTO OAS (3) U
UCTOYHUKHU MUHEPAABHBIX YTAEKUCABIX BOA, (4) [LLIAamiHCBKHI],
2015].

TOHKOT'O CAOSI) OT TpaHuIbI ¢ [ToAbIiel A0 24° B.A.
Aanee Ha I0TO-BOCTOK 3Ta I'PAHUTIA IPOXOAUT T10
1o>xHOMY 60pTy OI'TC (MOAEAB MOYKET U3MEHUTHCSI
TPV HAAMYUM MaTHUTOBaPUAITMOHHBIX AQHHBIX B
Pymbraum). [Toroca MCTOYHUKOB YTAEKUCABIX MU-
HEepaAbHBIX BOA Ha BCEM IPOTSI’)KEHUM YBS3bIBa-
eTcsi ¢ KpaeBoMt 4acThio 00bekTa KapAD. O6beKT
TIOBBLINIIEHHON ITPOBOAVWMOCTH, OKOHTYPEHHBIN
usoanautt 5000 CMm, ceuet nipoctupanue Kapmar.
Ero nmpupoaa moka He Halllra OAHO3HAYHOTO O0b-
SICHEHUSI B TEOAOTHUYECKUX OO0 BEKTaxX U reopusu-
YEeCKHUX TTOASX.

BriBoABI. PaccMOTpeHHBIE B CTaThbe METOABI
1D aHM30TpONHOYN WHBepCHs (C TpUMEHEHHeM
METOAOB CTOXaCTHYECKOTO AWPEKIIMOHHOTO W
AEKOMITO3UIIMOHHOIO aHaAm3a) u 3D mHBepcun
(METOAOM TOHKOTO CAOST) SIBASIFOTCSI MHCTPYMEH-
TaM#, CYIIeCTBEHHO TOBBIIIAIOIIUMUA KauyeCcTBO
WHTEPIPEeTaIruy AQHHBIX MAarHUTOTEANYPUIECKIX
nccaepoBaHui. VX mpumMeHeHne MO3BOAMAO Ha KO-
AWYECTBEHHOM YPOBHE AOKA3aTh CyI[eCTBOBAaHUE
MIPOBOAAIINX OO BEKTOB, PACIIOAOKEHHBIX Ha pa3-
AVYHBIX TAYOMHAX ¥ BBITSIHYTHIX B IIEPECEKaIOIIIX-
CsI HalTpaBAeHMSIX. BaJKHOCTL TpUMEHEeHUsT yKa3aH-
HBIX METOAOB IIPOAEMOHCTPUPOBaHAa Ha TPUMepPaXx,
YBSI3BIBAIOIIUX TTOAYUYEHHBIE PE3YABTATHl C pas-
MelleHreM 00AacTel 1 paioOHOB CIIelu(PUuIecKnux
TIOAE3HBIX MCKOITaEMBIX, CEHCMUYHOCTBIO ¥ T€0- 1
TUAPOTEPMaAbHBIMU PECYPCaMMU.

cocmosnue Hayk o 3emae. Mocksa: M3a-Bo Mock.
yH-Ta, 2011. C. 33—37.

Bapenuos Hs. M., I'opguenko B. B., 'opguenko U. B.,
3asropognss O. B., Kopauukosa C., AorBuroB M. M.,
Tapacos B. H., Tperybenko B. H. CkaoH BopoHex-
CKOTO KPHUCTAaAMYECKOT0 MaccuBa (reou3nKa,
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97



C. KOBAYUKOBA, U. M. AOTBMHOB, H. IEK, B. H. TAPACOB

TI'areupxutiA. C., lleBuenko T. I1. HoBi ysIBA€HHS IPO CTPYK-
TypY Ta PyAOHOCHICTb 3eMHOI KOPU TePUTOPIl YKPaiHMU.
TI'eogus. xypn. 2006. T. 28. Ne 5. C. 57—65.

I'vnmos O. B. IToareBasg TeKTOHOU3HUKA U ee IIpuMe-
HeHUe [IpU U3y4eHuu AepopManuii 3eMHOU KOPBL
Yxpaunsl. Kues: ®enukc, 2005. 572 c.

TI'opguenko B. B., [opguenxo U. B., 3aBropognsas O. B.,
Koauukosa C., AorBunoB U. M., TapacoB B. H.,
Ycenko O. B. YRpauHCKUM IIUT (TeopU3UKa, TAY-
OunHBIe Tpollecchl). Kuen: Kopsin mpecc, 2005.
210 c.

TI'opguenko B. B., ['opguenko U. B., 3asropognsaa O. B.,
Kosauuxosa C., Aorsunos H. M., Ilex H., Tapa-
coB B. H., Ycenko O. B. AHennpoBCcKO-AoHellKas BIla-
AUHA (reou3uKa, 'AyOMHHBIE IIpolecchl). Kues:
Kopgin npecc, 2006. 144 c.

I'opguenko B. B., [opguenxo U. B., 3asropognsasa O. B.,
Kosauukosa C., Aorsunos U. M., Tapacos B. H.
Boasbrno-TTopoabcKast manTa (Teor3nKka, TAyOuH-
Hele nporecchl). Kues: Hayk. aoymka, 2012. 193 c.

TI'opguenko B. B., ['opguenko U. B., 3aBropognss O. B.,
KoBauukosa C., AorBunoB U. M., TapacoB B. H.,
Ycenko O. B. Ykpaunckue KapnaTsl (reopusuka,
rAyOuHHBIe nIponecchl). Kues: Aoroc, 2011. 128 c.

TI'opguernko B. B., ['opguenko U. B., 3asropognsaa O. B.,
Aorsunos . M., llIkypenko H. E. HoBble pe3yAbTa-
TBI TEOTEPMHYECKHUX ¥ TEOIAEKTPUUECKUX HCCAe-
AOBaHUM AHENPOBCKOU 30HBI COBPEMEHHOM aKTH-
Busanuu. [eopus. xypn. 2007. T. 29. Ne 1. C. 57—65.

Hayionaabhuti Ataac Yrpainu. Kuis: AepskaB. HayK.-
BUPOO. mipnpreMcTBO «KapTorpadis», 2007. 440 c.

Tapacos B. H., AorBunos . M., 'opguenko U. B. Pe3yab-
TaTbl MarHUTOTEAANYPUYECKUX HCCAEAOBAaHUU Ha
tore Bopone>xckoi antekamnssl. Aon. HAH Ykpainu.
2012. Ne 10. C. 115—118.

Tapacos B. H., Aorsunos U. M., Aumsunos A. A. Cpas-
HUTEABHBIN aHAAU3 'PadUueCcKOro IPeACTaBACHUSA
3D Moperelr IO AQHHBIM MarHUTOTEAAYPUYECKO-
ro 3oHpupoBaHud. I'eoingpopmamuka. 2013. Ne 3.
C. 59—66.

Xapumonos O. M., Kocmiok O. I1., Kymac B. B., Ilpo-
HuwuH P. C., Pygenckaa 1. M. CeliCMUYHOCTB Tep-
putopuu YKpauHsl [eogu3. KypH. 1996. T. 18. Ne 1.
C.3—15.

Hranincekutl B. €. T'eoaoriuna 6ypoBa CkuboBOTO,
KpocHeHCcBKOTO 1 AYKAIHCBKO-UHOPHOrOPCHKOIO
IIOKPUBIB YKpalHCBbKUX KaprnaT Ta IepcrneKTUBU
iX HaTara3oHOCHOCTI: AHC. ... KaHA. I'eOA. HayK.
AbBiB, 2015. 211 c.

98

Berdichevsky M. N., Dmitriev V. I., 2008. Models and
methods of magnetotellurics. Berlin, Heidelberg:
Springer-Verlag, 563 p.

Constable S. C., Parker R. L., Constable C. G., 1987.
Occam's inversion: a practical algorithm for the
inversion of electromagnetic data. Geophysics 52,
289—300.

Ingerov A. 1., Rokityansky I. 1., Tregubenko V. I., 1999.
Forty years of MTS studies in the Ukraine. Earth
Planet. Space 51, 1127—1133.

Kovacikova S., 2001. Modelling of the geomagnetic in-
duction anomaly sources over the eastern margin of
the Bohemian Massif and its contact with the West
Carpathians: Dr. dis. Praha, 88 p.

Kovacikova S., Jozwiak W., Logvinov I., Nowozynski K.,
Pek J., Ladanivskyy B., Tarasov V., 2010. Database
of geomagnetic induction vectors across the Car-
pathians and modeling of the regional conductivity
distribution: XIX Kongress CBGA, P. 17.

Kovéacikovd S., Cerv V., Praus O., 2005. Modelling of
the conductance distribution at the eastern margin
of the European Hercynides. Stud. Geophys. Geod.
49, 403—421.

Kovachikova S., Logvinov I, Nazarevych A., Naza-
revych L., Pek J., Tarasov V., Kalenda P., 2016. Seis-
mic activity and deep conductivity structure of the
Eastern Carpathians. Stud. Geophys. Geod. 60(2),
280—296. doi: 10.1007/s11200-014-0942-y.

Logvinov I. M., 2015. Deep Geoelectrical Structure of
the Central and Western Ukraine. Acta Geophysica
63(5), 1216—1230. doi:10.1515/acgeo-2015-0049.

Logvinov 1., Srebrov B., Rakhlin L., Kovachikova S., 2014.
Geoelectrical studies at the geophysical observa-
tories of Bulgaria. In: BlackSeaHazNet FP7 IRSES
Project 246874(Complex Research of Earthquake's
Forecasting Possibilities, Seismicity and Climate
Change Correlations, 3, Seminar proceedings, 16—
20 December, 2013, INRNE-BAS. Sofia, Bulgaria.
P. 70—79.

Pec J., Santos E., 2006. Magnetotelluric inversion for
anisotropic conductivities in layered media. Phys.
Earth Planet. Int. 47, 33—41.

Semenov V. Yu.,, Pek J.,, Adam A., Jozwiak W,
Ladanyvskyy B., Logvinov I., Pushkarev P., Vozar J.,
2008. Electrical structure of the upper mantle be-
neath Central Europe: Results of the CEMES proj-
ect. Acta Geophysica 56(4), 957—981.

Siripunvaraporn W., Egbert G., 2000. An efficient data-
subspace inversion method for 2-D magnetotelluric
data. Geophysics 65(3), 791—803.

TI'eopusuueckuti xyprnaar Ne 6, T. 38, 2016



MOAEAMPOBAHUE 3EMHOM KOPBI YKPAUHKBI ITO PE3YABTATAM ...

Modelling of the Earth's crust of Ukraine by
the results of the magnetotelluric studies using
new methods of inversions

© S. Kovachikova, 1. M. Logvinov, J. Pek, V. N. Tarasov, 2016

Application of 1D anisotropic inversion (using methods of stochastic and directional decompo-
sition analysis) and 3D inversion (by thin layer) to magnetotelluric data in the territory of Ukraine
allowed to prove quantitatively the existence of conductive objects located at different depths and
extending in intersecting directions. The importance of the use of these methods has been dem-
onstrated by examples, linking results in the Carpathians, the Dnieper-Donets Basin, the slope of
the Voronezh massif, Ukrainian shield with accommodation areas and areas of specific minerals,

seismic and geo- and hydrothermal resources.

Key words: conductivity structure, Earth's crust, Ukrainian Carpathians, Kirovograd anomaly

of conductivity, Voronezh massif decline.
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