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The paper describe the exploration of seismic-electric phenomenon and the effect of the induced
polarization by passive method, which is extracting information from natural the electrical and
seismic noise of the Earth in the frequency range of 1-20 Hz. This research was performed in the
period 29-31 August 2014 at the Novo-Mikhailovskaya area of Minusinsk condensate field (Rep.
Khakassia). We have used the device developed at the Siberian Federal University VPEMPZ-M1
(Noise-6). Productive reservoir was detected by the cross-correlation coefficient of seismic and
electrical noise. The potential gradient induced polarization was in 5-7 times higher than normal
background. In 2015, the experiment was repeated in two areas of the same field, Bistriynskiy and
Novo-Mikhailovskiy area, which confirmed the results of 2014.
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O HaOJr01eHuH ceiicMOdJIEKTPHUYecKoro dppexra
U IOTEHIMAJIOB BbI3BAHHOH MOJISIPU3ALNH
HAa MUHYCHHCKOM ra30KOHJAEHCATHOM MeCTOPOXKIACHUHN
B €CTECTBEHHBIX LIYMOBBIX MOJIAX 3eMJIN
I'.51. llaiinypos,
J.C. Kynunos, B.C. IloTbL1MubIH

Cubupckuti hedepanvbHblil yHUBepcUumem
Poccus, 660041, Kpacnospck, np. Ce60600HbitL, 79

B cmamve onucano uccnedosanue ceiicmosnekmpuueckux (C3O) asnenuil u s¢pgpexma 6vizeanHol
noasgpusayuu (BI1) no naccusnomy memoady, no3goasiowjemy usgnekamy UHGOpMayuio u3 ecmecmeeHHvIx
NeKMpUdeckux u celicmuyeckux wymos 3emau 6 ouanaszone 1-20 Ty, Omo uccrnedosanue 0Ovlio
npogedero 8 nepuod 29-31 aseycma 2014 2. 6 paiione Hoso-Muxatinosckoii niowaou Munycunckozo
2A30KOHOeHCamuo2o mecmopooicoenus (Pecnyonuxa Xaxacus). Hcnonvzosancsa npubop BITEMII3-M1
(LLIym-6), paspabomanneiii 6 Cubupckom ¢edeparviom yHugepcumeme. IIpooykmusHasn 3anedico
Oviia ommeueHa NogblueHUeM 3HAYeHUs. Kodpduyuenma 63auMHoOU KOppersyuu CceiucMudeckux u
INEKMPULECKUX NOMEX, d MAKHCe ePAOUESHMOM NOMEHYUALA 8bI36AHHOU NOAAPUAYUL, NOTYYAEMbIM
U3 CUCHANI08, CHUMAEMbBIX C 08YX CMEHCHBIX daeKkmpudeckux ounoneu. B 2015 2. sxcnepumenm no C3I
ObL NOBMOPEH HA 08YX NIOWAOAX IMO20 dHce mecmopoxcoenus, bBuicmpanckot u Hoso-Muxaiinosckoii
naowaou. Ikcnepumenm, noomeaepousuiui pesynvmamol 2014 2.

Knioueguie cnosa: celicmuyeckue utymul, 21eKmpuiecKue uwymol, 8bl36aAHHAS NOAAPUIAYUSA, 83AUMHO-
KOPPeNAYUOHHAs (PYHKYUSL, 2A30KOHOEHCAMHOE MeCHOPOdICOeHUE.

BBenenue

OCHOBHOI TPO0OJIEMOii TOKCKA U Pa3BEKHU yTIIeBO0po10B B BocTouHoit Cubupu siBisieTCs uypes-
BbIUAiiHAsI HEOJHOPOIHOCTh BEPXHEH YacTH pa3pesa, OCI0KHEHHOM TPaIOBBIMHU BKIIIOUSHUSIMH Mar-
MaTHYECKHX MOPO, MaJIOMOIIHOCTHIO MPOIYKTUBHBIX 3ajekeil (10 M) ¢ sKpaHUPOBAHHUEM COJNIEBBIMHU
OTJIIOKCHUSIMH. B 3THX yCIOBHSX TPaAUIIMOHHBIE METOJBI CEHCMOpPa3BEeIKH HE JAI0T OJHO3HAYHBIX
pe3yabTaTOB, BEJIMKA BEPOSTHOCTH Mpomycka. M3 10 1oporoctosumx CKBaXuH JUITb -2 TOATBEPXK-
JTAIOTCS BBIXOJIOM IT0JIE3HOTO MTPOAYKTA.

Hcnonp3oBanue KOMIUIEKCa reo(prU3nYecKX METOJI0B, 0€3yCIOBHO, yly4IllaeT Ka4eCTBO Paciio-
3HaBaHUs 3aJiexeil HeTH u rasza. [1o 3Tol MpuYKMHE NpUBJIEYEHNE HOBBIX (PU3NIECKUX ITaPAMETPOB,
yZIeIIeBICHUE TOCTAHOBKH PA0OT CErOIHs YPE3BhIUAfHO AaKTYyabHBL.

HoBoe nampaBieHue uaeHTUGUKANNHA TPONYKTUBHBIX 3ajexkeil — TexHomorus AHYAP [1, 2],
OCHOBaHHAs HAa PETUCTPAIUU CEHCMUYECKUX CHUTHAJOB B TEUEHHE TOCTATOYHO OOJBIIOTO BPEMEHHU
(1 mutH 1 Oosee) mociie BO3AEHCTBHSI Ha pa3pe3 B3PHIBOM MJIM yIapOM HEB3PBIBHBIX MCTOYHHKOB. B
[3] omucana maccuBHAsI TEXHOJOTHS CEHCMOpa3BEIKH, OCHOBAaHHAs Ha PETHCTPAIlMU MUKPOCEHCM.
Kitaccnueckum crmoco6oM reokapTHPOBAHUS 0 KaXKYIIEMYCsl CONPOTHUBIICHHUIO CIIY)KMT MarHUTHO-
TEJUTyPUYECKUH METOJ, 3aKIIOUAIOIIMICS B HAOJIOACHUN MATHUTHBIX JIN0OO AJIEKTPHUECKUX KOMIIO-
HEHT TeJUTYpUYCCKUX TOKOB B auara3one nHppanuskux gactort (0,011 I'm) [4].

Eie oqHUM 271eKTpOpa3BeJOYHBIM CIIOCOOOM, IPUMEHSIEMbIM B pa3BeAKe yIJIEBOJOPOJIOB, BbI-

CTyTIaeT METO/ BbI3BaHHOM nossipuzannu (BII), peanusyemsblii myTeM perucTpanuy nepexoHbIX Xa-
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PaKTEPUCTHK 3JIEKTPUUECKUX MOTCHIINAJIOB IIPH MPOIYCKAaHUHU Yepe3 pa3pe3 MOISIPU3YIOIEero Toka
OT CHEIUalIbHBIX UCTOYHUKOB [5, 6]. MeToa TpaJuIUOHHO HCHOIb3YETCS MPU MOUCKE MOIUMETAI-
nuyeckux pya. [Ipu a3Tom nossienne noteHunanoB Bl o0bscHsIETCS pa3psaioM ABOHHOTO 3JEKTPH-
YEeCKOro CJIOS Ha TPaHUIIAX paszelia dJIEKTPOHHOH (pyna) U MOHHOW (OKpy’Karoliasi TopHasi HOpoJa,
HACBIIIEHHAS BOJIO) MPOBOJIMMOCTEH.

Iorenunansl BII Ha rpanunax 3anexei yriieBog0poJ0OB, IO-BUJUMOMY, UMEIOT APYroe NpOuc-
XO)K/IEHUE, TIOCKOJIBKY Pedb UJIET O TPaHHIle pa3zesia MOPUCTON MOPOIbI, HACBHIIIICHHON AUICKTPH-
KOM (YTJIEBOJOPO/IBI), B HOHOIIPOBOALICH cpeze. B aToM cirydae Ha OKpy KaIOLIYIO0 CPey JBHKETCS
pasps MEKTPUUECKON SHEPrUU, HAKOIUIEHHBIN B quajieKTpuke. HoBble BOZMOKHOCTH 3J1EKTpOpas3-
BEJIKU IIPU MMOUCKE YTIIEBOJOPOIOB U3JI0KEHBI B [6].

[lepBas myOIuKamus M0 CEHCMORIEKTPHUECKOMY METONY, MOo-BUAUMOMY, caenana A.I. VBano-
BEIM B 1940 . [7]. B mocnenHue Tombl MOSBUIOCH JOCTATOYHO MHOTO paboT IO 3TOMY HAIIPaBICHUIO
¥, B YaCTHOCTH, IO HCIIONH30BAHUIO CEHCMOAIEKTPUUYECKUX SBICHUI MPH MOUCKE yTIEBOAOPOAOB
[8-10].

B [10] ony6sinkoBaHbl pe3ysibTarhl J1aOOPATOPHBIX HCCIIEIOBAHMI 110 OLEHKE ()a30BOro CIBUTA
MEXAY SJIEKTPUUECKUMU U aKyCTHUYECKMMU CUTHAIAMH B 3aBUCUMOCTH OT BJIarOHACHIIIEHHOCTH, He-
(dre- 1 ra30cHA0KEHHU ST, TOPUCTOCTH BMEIIAIOIICH CPEIbI.

B [11, 13] onucaHbl pe3yapTaThl UCIOJb30BAHUS AaKTUBHOIO CEHMCMORIEKTPUUYECKOr0 METOAa B
MOPCKHX YCIOBHUSAX C OTHOBPEMEHHO! MOJICBETKOW NCKYCCTBEHHBIMH CEHCMUYECKUMU H DJICKTPHYe-
CKMMH UCTOYHHKAMH, HA OCHOBAHUH KOTOPBIX OBUI CIEJaH BBIBOJ O YETHIPEXKPATHOM YBEIHUCHUH

3(h(HEeKTHBHOIO PaCcloO3HABAHUS YTIIIEBOIOPOIHBIX MECTOPOXK ACHU.

AJroput™M 00padoTKH HIYMOBBIX CUTHAJIOB

B [12, 13] namu onucad ajJropuTM H3BiedeHUs noteHuuanoB BII U3 ecrecTBEHHOro 3JeKTpo-
MarHUTHOTO TOJIsl 3€MJIM Iy TEM PErUCTPAIK COBOKYITHOTO (ha30BOr0 CABHIa IIIYMOBBIX CUTHAJIOB B
nuarazoHe gactotT 1+20 I'1 ¢ ucroab30BaHneM I'paJUEeHTHON YCTAHOBKH ITPH OJHOBPEMEHHOM IpHe-
M€ Ha JIB€ CMEKHBIX JICKTPUUECKUX JINHUH.

Beut pazpaboran nByxkananpHbi mpruoop BITEMII3-MI1 («I1llym-6»), pe3ysbTaThl UCTIBITAHNS
KOTOPOT'0 Ha JKeJIe30pYAHOM MECTOPOXKICHUH H3J0KeHbI B [14]. Huke nmpeacTaBiieHbl JaHHBIE alipo-
OMpOBaHUS 3TOTO MPUOOPA Ha YTICBOAOPOIHON 3amexu Ha HoBo-MwuxaitioBckoi miomaan Muny-
CHHCKOTO Ta30BOT0 MecTopokaeHus (puc. 1) B 2014 1. ¢ ucronb30BaHUEM HE TOJIBKO IEKTPUUECKOTO
ITyMOBOTO 10JIst Jtsi MeTona BII, Ho u B KoMOMHANH ¢ celficMuYecKkuMu myMmamMu. B asrycte 2015 1.
9TOT SKCHEPUMEHT ObLI YCIIEIIHO MOBTOPEH Ha ABYX IUIOIMIAAAX TOTO Ke MeCcTOopoXkaeHus (bricTpsiH-
ckoit 1 HoBo-MuXaiJIOBCKOiA).

B onmceiBaeMoM B cTaThe MpHOOpE peasn3yroTCs CASAYIONUE alrOPUTMbI U TapaMeTphl BbIe-

JICHUA I/IH(i)OpMa].[I/II/I M3 ITYMOBBIX CUTHAJIOB.

[Tapamerp BII:
T ~
[[Ec()~k - Ey @) dt
n="2 - , M
[E2(tyd
0
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rae E.(f) u E(f) — coorseTcTBeHHO DJIC 111yMOBBIX CUTHAJIOB, HA0II0JJAEMBIX Ha JIBYX CMEXKHBIX CIIOK-
HBIX DJIEKTPUYECKHX 3a3eMIIEHHBIX TMHUAX (pHC. 2a); K — k03D HLUMEHT aMIIMTYTHOIO BHIPABHUBA-
HUsI CUTHAJIA, yCTaHABIMBAEMOr0 MUKPOKOHTPOJLIIEPOM mprubopa aBromaruuecku; [0, T] — uaTepBan

HAOJIIONEHU .

\
I

/

! P=0,95 km/km’
?vmq;): 0,89 kM/km’

Puc. 1. T'eonorunueckass kapra HoBo-Muxaiinosckoro razooro mecropoxaenus. I, 11, III, IV — Touku
HabmoaeHus npudopa BIIEMII3 3-M1 («Illym-6»)
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Puc. 2. Cxema ycTaHOBKH JIJaTUMKOB CHTHAJA: a — JJisl u3Mepenus nmapametpa BII n; 6 — nuist perucrpaunn BKO
RSS(); B — nust peructpanuu BKO RES(1)
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Kax noka3zano B [14], pa3psan norennunanoB BII cooTBeTCTByeT MpOMyCKaHHUIO IIYMOBBIX CHUT-
HaJIOB 4Yepe3 (uiIbTp HMKHHUX YacTOT U IMOSBICHHUIO (ha30BOTO CABHTA MO OTHOIICHHIO K ONOPHOMY
CHUT'HAJTY, HA0II0[aeéMOMY B HOPMAJIFHOM TIOJIE.

B cnydae manoro ¢a3zoBoro caBura pasHOCTb aMIUIUTYJ] CUT'HAJIOB COOTBETCTBYET 3TOMY
casury u napametp BII onpenenser ypoBeHb pasHocTu noreHuuanos BII.

B HOpMasIbHOM TIOJIE AHCHIepCHs PA3HOCTH [Ex - kE ) (t)]2 JIOJDKHA CTPEMUTHCS K HYJTIO. 3Ha-
MeHaTenb (1) 03Ha4aeT onepanuio HOPMUPOBKH ITOW Pa3HOCTH MO JUCTIEPCUH OMOPHOTO ITYMOBOTO
CHUTHaJIA.

[Tpubop oaHOBpEMEHHO BBIUMCIAET (QYHKIHMIO B3auMHON Koppessiuun (BK®) curuanos

E (1) ® E (), mecymyio MHGOPMAIHNIO O TIOCTOSAHHON BpeMEHH paspsa noreHuanos BII,

T
[Ex(@)-Ey(t—7)dt

Reg(r) =0 — @)
| EZ(tdt
0

a takxe BK® — ceiicMuueckux nrymoB (puc. 20).

T
[Es@t)-Eg(t—7)dt
Rgs(0)=4— : 3)
[E2ar
0

[MTapameTp celicMoanekTpudeckoro 3dexra onpenensiercs yepes K03GPUIUEHT B3aUMHON KOp-

PENSALHY dTEKTPUUECKOTO E(f) u celicMuueckoro E(f) IIyMOBBIX CUTHAJIOB!

T
[EE()-Eg(t—7)dt
Ris () =4— : @)

jE§ (t)dt
0

B aTOM city4ae 1ryMoBbIe CUT'HaIIbl CHUMAIOTCSI OJJHOBPEMEHHO Ha OJIHOIl TOUKe HAOIIOCHHUS C

MIPUEMHOI ek Tprudeckor Tnann E(f) U ¢ ceficmonpueMHuka E(f) (puc. 2B).

Pe3yabTaThl MoJIeBBIX HAOTI0AEHUI

Ha puc. 3 npuBezena crpykTypHas cxema rnpubopa «Llym-6», copeprkaiiero aBa npeiBapuTeb-
HBIX YCHUIMTEIS, OMWHAKOBBIX 0 YaCTOTHO-(a30BBIM XapaKTEPHUCTHUKAM, aHAIOTrO-IH(POBOH Tpe-
o0pa3oBaTesb 1 MUKPOKOHTPOJUIEP, Peau3y e HUPPOBBIM CIOCOOOM BBILICTIPUBEICHHBIE aJIro-
PUTMEL.

B aBrycre 2014 r. onbiTHBIC pa0boTHI MpoBoAMIKC, Ha HoBo-MuxaitioBckoi ruiomaan MuHy-
CHHCKOT'0 Ta30KOHICHCATHOTO MECTOPOXKIeHMS, B 70 KM K 10Ty OT I. ADakana (Pecrryonuka Xakacus).
l'a3okoHeHCaTHAS 3aJIe)Kb HAXOAUTCs Ha Tiyonne 2200 M, 0OIas 1IoIa s aHOMaJIbHOW 30HbI 3%3
kM2, B 1990-1999 rr. MmecTopOoxieHHE ObLIO XOPOIIO U3YYEeHO Pa3BEJOYHBIMI CKBAXXUHAMM, CEHCMO-
pa3BeIoYHBIM U DJIEKTPOPA3BEI0UYHBIM MeToaMu. HaOroieHne 111y MOBBIX CUTHAJIOB IIPOU3BOINIIOCH

B Toukax HaOmronerwus I, 11, 111, IV mo mpodumnto 30° Ha ceBepo-BocToK 0T cena HoBo-MuxaiimoBckoe
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Puc. 3. CtpykrypHas cxema npubopa: 1 — HaTYMK (JUIOIB) NEKTPUICCKOTO IO, 2 — CEHCMOIPHEMHHK;
3, 4 — ycunurenu; 5, 6 — yCTPOMCTBO BBIYUCICHUS AHCIEpCUi; 9 — mepeMHOkuTeNb; 10 — mHTEerparop; 11 —
HHIUKATOP

(puc. 1), toe Touka [ HaxOMUIIACh B ICHTPE AHOMAJTHH OKOJIO CKBaKHHBI «Dakern», B 1990-x rT. naBmieit
CHJIBHBIN (DOHTAH rasa.

Touxa II Haxoaunacs Ha pacCTOSHUM OT UeHTpa aHoMauuu B 3 kM, [Il —B 6 km u [V — B 12 km.
Bpewms orcuera Bcex mapameTpoB T ObLIO OJHHAKOBBIM K cOCTaBisiio 60 ¢. JIMHA 3JCKTPHUICCKUX
npueMHBIX TuHUE OM=ON paBnsutace 100 M. [Ipu HaOnroneHnn celficMoaIeKTprUIecKoro G pexTa B
nerTpe auHud MN nnuHoi 200 M ycTaHaBiuBancs ceiicMonprueMHUK. [t 3a3eMICHU dIeKTprye-
CKUX JIMHUH MCIIOIb30BAIIN HEIOJISIPU3Y FOIIUECS HIIEKTPOIBL.

Ha puc. 4 cBeneHbl 0OCHOBHbBIE pe3ysbTarhl HaOmoaeHni koddpduuneHToB Rz5(0), R:x(0), Rgs(0)
u 1o toukam (muketam) I, 11, 111, I'V. Pa3bpoc mokazanuii 0TCU4ETOB U3MEPSIEMBIX BEIUYUH B TCUCHHE
JHS TIpU HYJIEBOM BpEeMEHHOM ciBure T oTcueToB BK® moxomun mo otaensHbIM nukeTam oT 10 1o
30 %.

Ha puc. 4 TouxkamMu 0TMEUEHBI CpeTHeKBaApaTHUHbIC 3HaYeHH 1. CpelHUI ypOBEHb CUTHAJIA IIIY-
MOB Ha BBIXOJI€ 1aTYKUKOB HaxoauJcs B npenenax 20+100 mxB.

Cyns no rpadukam (puc. 4), BK® ES (Ryg) cnagaer ot Touku I, pacnonoxeHHOi B IEHTpe aHO-
Manuu, BOm3u ckBakuHBI «Pakem» ot 0,99 mo 0,2 — B Touke [V Ha paccTostHUEN 12 KM OT CKBaXKH-
Hbl. JTO 03HAYAET, YTO B AHOMAJILHOI 30HE IIYMOBBIE CEHCMUYECKHE CUT'HAIIbI COBMAIAIOT 10 (ase
¢ anekTpudeckuMu. [lo Mepe ynaneHus B HOPMAJIbHYIO 30HY KOPPEJSLUU PE3KO MaJaloT 10 IpH-
YUHE CYLIECTBEHHOI'O 3ala3AbIBAHMS CEHCMUYECKOr0 CHTHAIAa OTHOCHUTEIBHO 3eKTpuueckoro. Ha
paccrossaum 12 kM mpu cpenHert ckopoctu 4000 M/c 3TO 3ama3IbIBAHUE MOXKET COCTABUTH 3 C, T.C.
MPOU30IAET ACKOPPEIALUS pacCMaTPUBAEMBIX BOJH.

BK® EE (Rps), T.e. MYy CUTHAJIAMH C IBYX CMEKHBIX 3JICKTPHUCCKHUX JHUIIONCH, C PACCTOSHU-
€M OT aHOMaJIMH BeJIeT ce0sl MOX0KUM 00pa3oM C Rys, MAKCUMYM T'PaJIMEHTA T0JIsi Mbl HaOII01aeM
B Touke Il Ha paccTOSHUHU 3 KM OT CKBaXXHHBI, YTO MOKET YKa3bIBaTh Ha Mepu(epuiiHbI HCTOYHHUK
TOKa I10 OTHOUICHUIO K LICHTPY aHOMaJIUU, T. € pacTekanue ToKoB BIIl ¢ KOHLIOB 11acTOBOM 3ai1€XKuU

rasa.
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Puc. 4. IlpodunbHbie XapaKTepUCTUKH KOI(PPHUIIHMEHTOB B3aMMHOMN Koppesiuu u BIT

DTOT mpolecc NoATBepKaaeTcs HabmoneHeM napamerpa BII 1, Hapacratomum k nepudepun
aHOMaJINH, B TOM YHUCIIe U B Touke [V 1o mpo¢uiiio ceBepo-BOCTOUHOTO HANIPABICHHSI.

BK® SS (Rss), momydaeMblil U3 CHTHAJIOB JIBYX Pa3HECEHHBIX CEHCMONPUEMHUKOB, PACTET IJIaB-
HO OT IIEHTpa aHOMAJHH K nepudepun. ITO MOXKET YKa3blBaTh Ha PErMCTPALNN OJUHAKOBBIX, HO
CMEIICHHBIX 110 BpeMeHu curHaios. [Ipu pasnoce celicmonpremunkos Ha 200 M u ckopoctu 4000 m/c,
3arasjpiBaHue 1o BpemeHu coctaBut 1=0,05 c. Tak, mias yactorsl /=1 't TO COOTBETCTBYET 3amas-
npiBaHUIO 10 (hase A@~17°. B nenTpe aHomanuu yMeHbIIeHHE KOI(D(DUIIMCHTA KOPPEIALHUH, I10-
BUJIIMOMY, CBSI3aHO C BIIMSIHHEM NPOAYKTHBHOTO IJIACTA.

Ecnu sdpdext ES (Rzs) BbI3BaH CEHCMUUYECKUM BO3MYIICHHEM, TO HaOmogaeMbiid K03ddu-
nueHT BK® SS B HOpManbHOW 30HE HE HeceT MHPOPMALMH O CEHCMO3JIEKTPUUECKOM IIpoliecce
U JIMIIb XapaKTepHU3yeT HHTEHCUBHOCTh BO3MYIAIOIIEH CEHCMUYECKON BOHBI, MOCTYIAIOMIEH C
nepudepum.

Ha puc. 5 uzo0pasxersl BKO® R ;4(T) COOTBETCTBEHHO B aHOMaIbHOH (TouKa I) 1 HOpMasIbHOM 30HE
(Touka IV) kak GyHKIIHUS BpDEMEHHOTO CIABUTA T.

ITo ypoBHto BK® R:(7) (puc. 4) B ieHTpe aHomanuu (Touka I) MOXKHO CyJIUTh O TOM, 4TO (a-
30BBIX CABHTOB HET W rpagueHTHas EE — ycranoBka nmo abcomrorHol BennunHe Ry5(0) — oTMeuaeT
JUIIb gucnepcuio myma. O6 9TOM Ke CBUAETEIbCTBYET MUHUMANIbHBIN Kodhduunent BII n B Touke
I. B¢ dexr BII nposiBnsieTcs Ha nepudepun anomanusmu B Toukax 11, 111, IV, uto cBuneTenscTByeT 0
pacrekanuu TokoB BII uepes kpast aHomanuu, riue NposiBIsIeTCs IPaAueHT 1o E 110 HanpaBieHuo
ot ToukH I k Touke I'V.

BK® R4(T) (puc. Sa), Ha000pOT, HAJ] IEHTPOM aHOMAJINH TTO{4ePKUBAECT HU3KOYACTOTHBIE COCTAB-

JIAOMKE ITYMOBOI'O CUT'HAJIA, T.C. 3aJICKb I'a3a ,I[CﬁCTByeT Kak (i)I/IJ'IBTp HUWXHUX 4aCTOT. HpI/I O9TOM Hal
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Puc. 5. Bun nabnionaembix Gpynkuuit BK® RES(t) na HoBo-MuxaiiinoBckol miomanayu: a — B aHOMaJIbHOM
(touka I); 6 — B HOpmanbHOH 30He (Touka IV), Bpems ycpeanenus 20 c¢; B — B aHOMalbHOHU (Touka I); r — B
HOpMaJIbHOH 30He (Touka V), Bpems ycpennenus 60 ¢
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Puc. 6. ['eonornyeckas kapra BeICTpsTHCKOI ra30BOM TUTOATH

LEHTPOM aHOMAaJIUH (ha30BbIN CABUT DIEKTPUUECKOTO U CEHCMUYECKOI0 CUTHAJIOB MUHUMAJICH U BEJIU-
guHa R;5(0) moka3bBacT COBMECTHYIO AHCIIEpCHIO myMa. [To Mepe yajaeHnus OT aHOMaJTu| BpeMeHHast
(bopma R z¢(t) mpuodpeTaeT 0OBIYHYO OrHOAOIIYFO JJIsI TOJI0COBOTO Iiryma B quana3one 1-20 I'i (puc.
56). Ha puc. 6 mpuBeieHa reoornyeckasi Kapta BRICTpSTHCKOM ra30BOM IUTOMAAN ¢ OTMETKAMH TOYCK
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HaOroneHus ceiicmoaniekTpudeckoro 3¢ dekra (I, I, 111, IV, V), pacnonokeHHBIX MKy cO00# Ha

pacctosHuu 3 kM. [1yOuHa 3asieranust IpoOAyKTHBHOH 3aiieku Ha 3Toi turomanyu 1800 m.

Ha puc. 7, 8 nmoka3zaHnsl pe3ynbrarsl HaON0AeHNs Ha beicTpsiHckoi omaau (touka II — ueHTp

aHomasinn). OTHOImEeHne curHai/poH B Touke Il cymecTBeHHO BO3POCIO MPH MCIOIL30BAHUH TPEX

ceiicmonpuemuukoB. Ha puc. 9 npusenena BK® B HopmanbHoii 30HE (Touku [V, V).

[IpenBapuTenbHO MOXKHO CIENIaTh 3aKJI0YeHHEe, 4T0 mapaMeTpsl Ryz(0), Rzz(T), n; Res(0), Rys(T)

HECYT HOBBIEC, 10 CPABHEHHUIO C 00BIYHOMN CeHCMOpa3BeaKon, HH(GOPMAIIHOHHBIC aTpUOyThI. TpebyeTcst

HE TOJIBKO paCIIMPUTD 00beM Ha6J'IIO,Z[CHPII>i Ha pa3JIMYHbIX MCCTOPOKACHUAX HC(I)TI/I nrasa, HO 1 pa3-

pa60TaTb COOTBETCTBYIOIIUE TCOPETHUICCKUE MOAECIIHN.

Ry5(0)

Kappuunent BKD

¢ Hamepemia 28 mona 2015 L
3

* Ifamepemia 27 mona 20151
1CII:

1
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ToukH H3MepeHHA

Puc. 7. [IpoduiibHbIe XapaKTepUCTUKH KOIDDUIIMSHTOB B3aHMHON KOPPESIUU Ha BRICTpSIHCKOM TUTOIanu

R,(0)

05

02f

0151

01}

005

Ka¢pdpuunent BKD

0

005

01

1

| /|

-

O,I%J

20

0 2 0 60
Bpems, ¢

Puc. 8. BzanMHO-KOppensiquoHHas QYHKIUS B HEHTPE BhICTPSHCKOM ra30Boii IITOIA TN
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Puc. 9. BK® na nepudepuu beicTpsiHckoit ra3oBoii miomaiu

Pu. 10. Baemnuit Bug npudopa BIIEMII3 3-M1

'unorernyeckas Mozenb (U3NYECKUX SBIICHHI, 00YCIOBIMBAIONMX HAOIIOJaeMble Pe3yJibTa-
THI, HAM BUIUTCS TaKOW: IJIACTOBAs 3aJICKb YTIIEBOIOPOIOB MOXKET OBITH IPEACTABIICHA TIOCKAM
KOHICHCATOPOM, HAIOJIHEHHBIM MSITKOH MOPHUCTON TOPOI0#, BKIFOUAIOIICH (IIFOHIBI YTIJIEBOIOPOIOB
C TIOBBILIEHHON AUAJIEKTPUUYECKONH TPOHUIIAEMOCTBIO €.

Oxkpy>Karolasi TopHasi opojia MPeCcTaBIseT HOHONPOBOSIIIYIO CPEy C CYIIECTBEHHO Ooiee
BBICOKOW TPOBOAUMMOCTHIO. [loz1 AeiicTBUEM MOCTOSIHHOTO 3JIEKTPOCTATUUECKOI O NOJIs1 3EMJIH, HaIlpsi-
JKEHHOCTh KOTOpPOI'0 Ha MOBEPXHOCTH 3emuin coctamisier Benuuuny E,~120 B/M, 3apsbkaercs npu-

POAHBIN KOH/IEHCATOP, 00pa3yeMblii 3aJIeKbI0 YTIIEBOIOPOAA.
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BHerrsee BO3MYIIICHHE ICKTPUUSCKUMH (PIYKTYALUSIMH TSJLTYPHUSCKOTO MOJIsl JIN0O CecMu-
YECKUMU IIYMOBBIMH BOJTHAMH MIPHBOIUT K IIPOIIECCY CTEKAHUS 3apsI0B C TOPLOBBIX MIOBEPXHOCTEH
3aJIeKH, SJIEKTPUUECKOE 110JIe KOTOPhIX HA0JII0aeTCsl Ha IIOBEPXHOCTH 3EMIIN.

BaxHBIM IMpenMyIIecTBOM HOBOT'O METO/Ia SIBJISICTCSI €r0 KITACCHBHOCTHY, T.€. OTIAJacT Heo0Xo-
JUMOCTBH HMCIIOJIB30BATh CIICUAJIBHBIC MCTOYHUKHU B036y)K}IeHI/IH QJICKTPUUICCKOI'O HI/I6O celicMuue-
CKOTO TTOJIS.

BBuay HECII0)KHOCTH MPOBEAEHUS pabOT C OJJHUM MEePEHOCHBIM TTprubopoMm (puc. 10) maccoit 1o
3 KT ONHMCAaHHBI METOJ MOXKET OBITh UCIOIH30BAaH HA CTAIUU JOPa3BEIKH OOHAPYKEHHBIX CEHCMO-
pa3BenKoil aHoMaui.

[IpocmaTpuBaeTCst BAPHAHT IMOCTAHOBKH PAOOTHI CEHCMOAIIEKTPUISCKIM METOIOM ITyTEM pa3-
BEPThIBAHHA BIAOJb l'IpO(i)I/IJ'IH CEUCMUYECKUX KOC U JOTMMOJITHUTEJIBHBIX TaTYUKOB CUTHAJIOB 3JICKTPU-
YECKOTO MOJsA. B 3TOM cityuae ceiiCMOCTAHITUS MOXKET IIPOU3BOJUTE 00pabOTKY OIMMCAHHBIMH B CTa-
ThE€ aJITOPUTMAaMHU OJHOBPEMEHHO C MPOBEICHUEM CCHCMOPA3BEIOUHBIX Pa0OT KaK MACCHBHBIM, TaK U

MOJIyaKTUBHBIM METOAOM C UCITIOJIb30BAHUCM CEUCMHUYECKHX HSquaTeﬂeﬁ.

3akJoueHue

1. Ha ocHoBe B3aMMHO-KOpPEISIMOHHONH 00pa0OTKH 11YMOBBIX CUTHAJIOB €CTECTBEHHOT'O
9JEKTPOMAarHUTHOTO M CEHCMMYECKOro moJied 3eMJin Ha ABYX IJIOMAMsIX MHUHYCHHCKOIO Ta-
30KOH/IGHCATHOTO MecTopoxaeHus: beicTpsiHckoil (rinydouna 1800 m) u HoBo-Muxaiinosckoii
(rmy6una 2200 M), OBIT OTMEUEH aHOMAJBHBIN AP EKT, MPEeBHIIAIOMAN B 5-7 pa3 HOPMaIbHBIH
¢doH.

2. Ha HoBo-MwuxaiJIOBCKOH TIJIOMIAIA 3TO MECTOPOXKICHUE OBLIO OTMEYCHO TaKkKe 3PPEKTOM
BBI3BAHHOW TOJISIPU3AIMU HA OCHOBE ()a30BOM M KOPPEISIIMOHHOW 00paOOTKH IIYMOBBIX CUT'HAJIOB
ESDMII3 B nuanazone yactot 1+ 20 I'u. Ha beictpsinckoii niiomaau merox BIIEMII3 u3-3a nepocrar-
Ka BPEMEHHU HE MPUMEHSIICS.

3. T'mnorermyeckn 3aperucTpupoBaHHbIC 3(P(HEKTH MOKHO OOBSICHUTH OJHUM M TEM XK€ SB-
JIEHUEM — HAKOIUIEHHEM 3JIEKTPHUUYECKOTO 3apsifia B 3aJIeXKH 3a CUET MEKTPUUYECKOTrO MO 3eMIu U
TIOSIBJICHUEM TOKOB pa3psijia Ha OKPYXKAIOUIyI0 TOPHYIO IOpPOJY oA JAeiicTBHeM (BIyKTyanui Tel-
JIyPUYECKOTO TOJIsI (BBI3BAHHAS MONSPU3AINA) U IIYMOBBIX BOSMYIICHUI CEHCMUYECKUMHU MOJISAMHU
€CTECTBEHHOT'O IIPONCXOXKICHUS (3EMIIETPSICEHHE H TIP.).

4. Pa3paboTaH nepeHOCHOil nByXxkaHalnbHbIH npudop BIT EOMII3-M1, nosposnstomuii pado-
TaTh 00oumu Metonamu. [Ipu stom BIIEMII3 nan nosnoxxuTenbHble pe3ysIbTaThl TakXkKe MpH padboTe

Ha PyJHOM MeCTOpOoxaeHUU [14].

IIpoexm noodoeprcan 3a cuem cpedcme, npedocmasnennvix PODOU, Ilpasumenscmeom Kpac-

HoapcKozo kpas, Kpaesvim ¢honoom nayku.
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