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Paccmompenvr 6onpocvl npumenenuss MOOYIUPOSAHHBIX CUSHALO08 OJisi NOUCKA U 6blOEIeHUsl AHU30MPON-
HBIX Cped NiazMono0ooHo2o muna. Mcciedosano gusuueckoe mMooeruposanue 63aumooeiicmeus d1eKmpomae-
HUMHBIX GOJIH C Y21e6000POOHbIMU 3ANENHCaAMU. AHANU3 NPOGEOEH C NPUMEHEHUEM INEKMPOOUHAMULECKO20 HOO-
X00a, OCHOBAHHO20 HA UCHOIb308AHUU KBA3ZULUOPOOUHAMUYECK020 npubnudicenust. TIpogedenvl nabopamophule
UCCIe008AHUSA 83AUMOOCUCTNEUSL AMNIUMYOHO-MOOYIUPOBAHHBIX CUSHATIO8 HA MOOeNU CPeObl C 8KII0UEHUEM He-
mu, Haxooauwelcs noo Cioem noYEbl, COOMEENCMEYIOUell NeCUaHO-ANe8pUmMosbiM_ ppakyusim. Hzmepenvl am-
RAUMYOHble U (PA306ble XAPAKMEPUCMUKU DNIEKMPOMASHUMHBIX 80IH. HICnONIb3yemcs 6epmuxanbhas noaspusa-
Yusi 30HOUPYIOWUX cueHanos. Paccmompen wupoxuii ouanazon ucnonvzyemvlx yacmom. Bapuayus xapaxmepu-
CMUK 30HOUPYIOWUX CUSHANI08 NO380JAem NOSbICUMb UHGOpMamusHocmy noucka. Ilonyuennvie pesynvmamol
J1a6OPaAmMOPHbIX UCCTIe008AHUL NO3BOJISIOM 0AMb PEKOMEHOAYUU NO pPa3padbomKe d1eKmpOoMAaAHUMHbIX Memo008
noucka, a makdice Mo2ym Oblms UCNOAb308AHbL 8 NOUCKOBOI 2e0PuU3UKe.

Brenenne. J{ns uzyueHus: GU3NYECKUX MPOIECCOB, MPOUCXOISIINX HA PEANTBHBIX MECTOPOXKICHHUSIX, UC-
MOJIB3yeTCs MOJIeINpOBaHue. B reodusnke MoaeTupoBaHue IPOBOAIT Ha 00pa3Iax rOPHBIX MOPOT, OTOOPAHHBIX
B CKBa)XXHMHAX, IIaXTaX, IITONBHAX U T.A. C MOMOMIBI0 00pa3i0B MOASIUPYIOT HPOLECCH (QIIbTpauil QIIFONIOB,
3JIEKTPOMarHUTHEIE, TeIIoBble, MU((y3nOHHBIE, SIEpHBIC, aKyCTHYECKHEe W JAPYTHe MPHUPOIHBIC IPOIECCHI.
B HEKOTOPBIX CITydasX CO3MAIOT MOJEIH CaMHX TOPHBIX MOPOI (HCKYCCTBEHHBIC 0OpA3Ilbl), HA KOTOPBIX B IMO-
CIIEIYIOIIEM BBITIONHSIOT MOICIUPOBAHNE yKAa3aHHBIX IponeccoB. KpoMe caMux (pU3WYecKHX MpOLEccCOB WHO-
T/1a MOJICNUPYIOT TepMOOapHUIECKUe yCIOBHs, B KOTOPBIX MIPOTEKAIOT 3TH Hpouecchl. st 3Toit nemn HeoOxoau-
MO WCIIOJIb30BaTh CHENHANbHBIE YCTAHOBKH, MO3BOJLIIOMINE MOJEIUPOBATh TEMIIEPATypy 3alleTaHus TOPHBIX
MOPO/T, TEOCTATUYIECKOE U TIACTOBOE JaBIICHHE.

IIpoBeneHne (puU3MUECKOrO MOJCTUPOBAHUSA B TeO(U3HMKE CBA3aHO C ONPEACICHHBIMH CIIOKHOCTSIMHU.
[Ipexae Bcero HapylraeTcs reOMETPHYSCKOE TO00Me KOHTYPHOTO 00BbekTa U Monenu. O0beM MOPOIbI, UC-
clielyeMbIil B Ta0OPaTOPHBIX YCIOBHUSIX, HE COOTBETCTBYET €€ €CTCCTBCHHBIM YCJIOBUSM 3aJICTaHUs, KOTOPHIC
MU3YYalOTCs Te0(QU3NIECKUMU METO/IaMH B CKBXXMHHBIX BapUaHTaX U OCOOEHHO METOJaMH MojeBoi (Hazem-
Hoii) reoduszuku. CI0XKHOCTh (PU3MIECKOTO MOIEIUPOBAHUS TOPHBIX IOPOJ 3aKIKYAETCS TAKXKE B TOM, 4TO
B MIPUPOAHBIX YCIOBUSAX HCCICAYEeMBII 0OBEKT HE SBISCTCS M30JMPOBAHHOM CHCTEMOH, a 3aHMMAaeT OIpene-
JICHHOE TPOCTPAHCTBEHHOE MOJIOKEHNE Cpeld IPYruX IOpoJ, OOJamalonuX HHBIMH METPOJIOTHYECKHMHU
U TIeTPOPU3NIESCKUMHU XapAKTEPUCTUKAMH, U HAXOJUTCS C HUMH B (PU3MKO-XHUMHUECKOM W TEPMOJIHHAMMYC-
CKOM B3aHMMOJIEUCTBUH.

[Ipu u3BIEICHUN TTOPOIBI C TOW WM MHOM TIYOMHBI ¢ KOHKPETHBIMHI TEPMOOApHUIECKUMH YCIOBUSIME Ha
MOBEPXHOCTH (B aTMOC(HEPHBIE YCIIOBHS) HAPYIIACTCS BHYTPEHHSS CTPYKTypa TOPHO# MOPOJIBI, KOTOpast OKa3bl-
BacT 3HAYMTCILHOE BIHMSHHC Ha METPO(PHU3MUCCKUE XapaKTepUCTUKU. HapyrieHne nmepBoHAYaIbHON CTPYKTYPHI
MOPOJIBI CBSA3aHO C O00pa30BaHWEM B HEHl JIOMOJHUTEIBHON TPEIMHOBATOCTH, YCHIXaHUEM, PACTPECKUBAHHEM
W M3MCHEHUEM HAa0yXaeMOCTH MIMHUCTOTO IIEMEHTa, H3MEHEHHEM MMOPOBOro 00beMa MOPOJIEI 3a CYeT Jedopma-
ui ee ckenera u T.0. [1].

B Hacrosimee Bpems 0Ooiee IHUPOKO PACIpPOCTPAHEHO MPEIMETHO-MATEMATHYCCKOE M HECKOJBKO PEexe
(uznaeckoe MonenupoBanue. B reodusuke HanboIbIIee pacIpoCcTpaHEHUE TTOTYUMIIO IEKTPHIECKOE MOICITH-
pOBaHMe, KOTOPOE MO3BOJISIET M3ydaTh Ha DJICKTPHUSCKUX MOJECISAX dJIEKTPOMArHUTHBIE, TETUIOBbIC, aKyCTHYe-
ckue, mTudPy3noHHbIE, THAPOANHAMUYECKIE U APYTHE SBICHUS. {1 3TOH 1eNN UCTIONB3YIOT INIOCKHE CETOYHBIe
MOJIEJH, COCTOSIIUE U3 HAbopa pa3iMuHbIX COMPOTHBIIEHUH (IIIEKTPOUHTErPaTop), — JUCKPETHOE MOIEITHPOBa-
HHE, 2JIEKTPOJUTHYECKHE BAHHBI U DJIEKTPOIIPOBOIHYI0 OymMary — MoJIeIMPOBaHUE HA CIUIOMIHAIX cperax [2].

MogaeaupoBaHue B3aUMOIEHCTBHUS 3JIeKTPOMATHUTHBIX BOJIH ¢ AaHU30TPONHBIMHU CPeIaMH MJ1a3Mo-
noxodHoro Tuna. Hapsay ¢ HaTYpHBIMH HCCIIEJOBAaHUSAMHE YTIJIEBOJOPOIHBIX 3aJIEKEH IMHUPOKO HCIONB3YETCS
(bu3rueckoe MOJICTUPOBAHKUE C IPUMEHEHUEM 3JIEKTPOJIUHAMUYECKOTO T0IX01a, OCHOBAHHOTO Ha HCITOJIb30Ba-
HUH CBS3H XapaKTEPUCTUK UCCIEIYEMOT0 O0BEKTa C TapaMeTpaMy BO3ICHCTBYIOIIMX CUTHAJIOB.

AHayorusi McCieayeMod Cpeibl HaJl 3aJieKbIO0 YIIIEBOJOPOJIOB C IUIA3MOINOJO0OHBIM 00pa3oBaHHEM,
HUMCIOIIUM aHU30TPOITHBIC CBOMCTBA, MO3BOJISICT UCIOIB30BATh IS U3YUYCHUS B3aUMOJICHCTBUS AIICKTPOMArHHUT-
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HeIX BoyH (OMB) ¢ yrneBogoponueiMu 3anexamu (YB3) cyiiecTByronme pemeHus npy W3y4eHHH IIa3Mbl |
TUIa3MOTIOZOOHBIX Cpe:

— HCIOJB30BaHWE KMHETHYECKOro moaxoxa [3] u ero mpubImkeHHOE peuieHHe B 00JacTH HU3KUX
gactot [4];

— TUIPOAMHAMHYECKOE PACCMOTPEHHE MPOLECCOB B3aUMOACHCTBHUS B CHJIBHBIX MAarHHTHBIX HOMSIX [5],
B TOM UYHUCJIE C YYETOM CTOJIKHOBEHUH, B HEIMHENHBIX peXUMax MIPU UCCIEIOBAHUN YCTOMUNBOCTH PELICHUM;

— WCHONB30BaHNE KaK KMHEMAaTH4ECKOTro, TaK M THAPOANHAMHYECKOTO IOAXOAOB B YACTHBIX CIIydasx
B3aUMO/ICHCTBUSI CIA0BIX M CHIIBHBIX JJIEKTPOMAarHUTHBIX HOJEH;

— MOJeJUPOBaHUE OJHOXKUAKOCTHOM MIa3Mbl B PA3IMYHBIX YHEPreTUUECKHX COCTOSHUSX U OTpaHUYe-
HHE yCJIOBUH CYIIECTBOBAHUS aHU30TPONHUU MArHUTOAKTUBHOI I1a3MbI HAa BBICOKHX YacCTOTAaX.

[IpeameToM aHaiM3a MIa3MONMONOOHBIX CPEZ CIYXKaT MCIHOJIb3YEMBbIE Ul CO3/aHMs paJMOMAaCKHPOBKH
Y palMOYKPBITHH pa3sinuHble a’3po30IiH, (akesibl TOPIOUMX CMecel M IUIa3MEHHbIE HCTOYHUKH, CO3AAI0IIne 00-
JlaKa HOHU3UPOBAHHOTO Iasa, a TAKKe IUIa3MEHHbIC Pa3psabl (ra30Bbie, MOJHHH), TBEPIOTEIbHAS AIEKTPOHOHO-
JBIPOYHAS TIa3Ma TOIYyTTPOBOJHUKOB U T.JI.

AHamm3 OCHOBHBIX HAIlPaBICHWH WCCICIOBAHMS IapaMeTPOB IUIA3MOIIOJOOHBIX  00pa30BaHMIA
C TIOMOIIBIO 3JIEKTPOMArHUTHBIX METOAOB IIOKa3bIBACT, YTO Hanbosiee OOIIMM METOJOM H3YHEHHsS IIpolecca
B3anMmoJeiicTBus DOMB ¢ aHW30TpOIHON cpemol ABIAETCS METOJ KHHETHYECKOTO. YpaBHEHHS, UCIIONB3YIOMIHN
(DYHKIIHIO TIPOCTPAHCTBEHHO-BPEMEHHOTO DPACHpENeNICHUsT YacTHLl. [l CHIIBHO pa3peXEeHHOTO rasa, Korja
B3aMMOJICHCTBHE MEXAy YacTHIaMH Maio (B mpenesie OECCTOIKHOBHTEIBHBIH PEXKHM), KOMIOHEHTHI TEH30pa
JIMDJIEKTPUYECKON MMPOHULIAEMOCTH OJTHO3HAYHO ONPEJIEISIOTCS THAPOANHAMUYECKUM IPHOIIKEHHEM.

J1st paccMOTPEHHOM 3IIEKTPOXMMHUUECKOI 0OCTAHOBKH B OKPECTHOCTH 3aJIEraloIInX YriIeBOJOPOJIOB Cle-
JyeT OTJaTh MPEANOYTEHHE KBa3UTUAPOANHAMUYECKOMY MPHUOIIKEHUIO C MCHOJIb30BAaHUEM MHOTOYAaCTHYHBIX
JJIEKTPOHHO-MOHHBIX TOKOB M ()eHOMEHOJIOTHYECKH 3aJlaHHBIX YaCTOT CTOJKHOBEHHH, BBUy OTCYTCTBHS HE0O-
XOIUMOCTH y4eTa TOYHBIX IIPOCTPAHCTBEHHO-BPEMEHHBIX MIepeMelIeHUil 9acTull [6].

Teopernyeckuii aHanM3 B3aMMOACHCTBHS aMILTHTYAHO-MOIYJIHUPOBAHHBIX (AM) CHIHAJIOB JOCTATOYHO
noapo6HO m3ioskeH B [7]. Llenbro HacTosmel paboTsl ABISIETCS pa3paboTKa PeKOMEHIAINH ISl METO/IOB TIOHC-
Ka aHM30TPOIHBIX cpej masmornonobroro tuma (ACIIT) Ha ocHOBe 7a60paTOPHBIX MCCIIEeIOBAHHIA.

PaccmoTpeno B3auMoaelcTBUE paiuOCUrHala BUga

g(t) = E(1+ Kk, cosQt) cosot , (1)

rae  E —aMIuMTyaa HeCyIIero KojueOaHus;
K — K09 HIMEHT aMIUTHTY IHOH MOAY TSN,

Q=2nF, w=2nf —wmoaynupymomas u Hecymas YacTOTHI.

JlaGopaTopHble HCCJIEe0BAHNS ¢ HCIOJb30BAHNEM MOy IMPOBAHHBIX CHTHAJIOB
JlaGoparopHoe uccieoBaHne TpaHchopMaryy ot Moay upyoomux OMB npoBeneHo Ha MO Cpezbl
C BKJIIOUEHHEM He(hTH, HaXOSIICHCS MO CJI0EM TTOYBHI, COOTBETCTBYIOIIEH ITeCYaHO-aJIeBPUTOBBIM (PpaKIHsM.
Jnst nokanu3anuu HeTh MOMeNIeHa B CrielManbHbIN KOHTelHep ¢ pasmepamu |y = 1M, d =h =04 m. Ha
otpeske |y = 1 M MoAenupyeTesi y9acTOK OTHOCHTENBHO OJAHOPOTHBIX BMeNIaroIux mopox (puc. 1). Monens He
YUUTBIBACT aHU3OTPOIIUM CPEAbl U MpeaHa3HaueHa [l Ucclel0oBaHUs NoBeAeHus noist OMB Ha rpanune pas-
JieJla «BMEIAIOIUe HOPOABI — IPOTSDKECHHAS He(TSIHAS 3aJIeKb».

4 3

e

A

PucyHok 1 — DKcnepuMeHTANILHAS MO/e/Ib 32JI€KH YIJI€BO0POI0B:
1 — koHTeliHep; 2 — cnieMaNIbHBII KOHTeliHep; 3 — cJI0ii MOYBBI; 4 — rpaHUIA pa3jiena cpej

CrpykTypHast cxema J1TabOpaTOPHOH yCTaHOBKH JUIS HMCCJIENOBAHWS TPaHHIBI pasfena «HehTh — BMe-
IIAIOIIAsT TOPOa» MPE/ICTABIICHA HA PUCYHKE 2.

98



OYVHIJAMEHTAJIbBHBIE HAYKU. ®u3uka Me 12

PucyHok 2 — CTpyKTypHasi cXxeMa YCTAHOBKH /IIsSl HCCJIe10BaHUs HeTH B pesknme AM-CHTHAJIOB!
1 —renepartop Hecyliei 4acTOThI; 2 — MOAYJIATOP; 3 — pa3Bs3bIBaIOIEe YCTPOHCTBO; 4 — coriacyionee yCTpOHCTBO;

5, 7 — anTenHsl; 6 — ucciaenyemas cpena; 8 — u3MepuTeNb JIOTHOCTH MOTOKA MomHocTH I13-18;
9 — reHepaTop MOIyJIMPYIOIIEr0 CUTHAJIA

Jnst obecrieyeHust AaNbHEi 30HBI ACHCTBHS MCCICAYEMBIX aHTCHH YaCTOTBI HCCICAYEMBIX CUTHAJIOB BbI-
OUpaITUCh U3 YCIOBHIA TeOMETPHU MOJICTUPYEMOT0 O0BEKTA.
Tak, nHanpumep, npu yactore f =3 TT (A = 10 cm) paccrosue Iy + |y =2 M = 20X, a mmpuna d = h = 4.
Ha pucynke 3 moka3aHBI 3KCHEpPHMEHTAIbHBIE 3aBHCHMOCTH HANPSKEHHOCTH 3JIEKTPHYECKOTO IO
BIIOJIb MCCIIEAyeMOro yuacTka Ha gactote f = 5 ' u wactore Mmoaysuu F = 50 MI'w.
E, MvxB
20—

15
10—

5

I2 la: l4

Pucynok 3 — Dxcnepumentanbhbie 3apucumoctu E = @(1):
1<Ky =03, 2—ky =05 3=k, =0,7; 4—kyy = 0,9

Pe3ynbraThl IPOBENCHHBIX JIAOOPATOPHBIX HCCIICAOBAHUHA CBHUACTEIHCTBYIOT O TOM, YTO aMIUIUTYIHAS
MOIYJISIIHSA PUBEAET K He3HAYUTEIbHBIM H3MEHEHISIM peakuuu cpensl Hag YB3,
YcTpoiicTBo, peanusyiomee n3MepeHne (Ga3oBhIX XapaKTePUCTHK, IOKa3aHO HA PUCYHKE 4.
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Pucynok 4 — CTpykTypHas cxema Juist u3MepeHus ¢a3oBbIx XxapakTepuctuk JMB:
1 —reneparop; 2 —MoayasTOp; 3 — yCHINTEIb MOLTHOCTH;
4 — reHepaTop MOAYJIHPYIOIIEro Ko1edaHus; 5 — aHTeHHA JIMHEHHOIl MOJISIPH3anHH;
6 — onopHbBIii KaHaJ; 7, 8 — aHTeHHBI PABOii M JIEBOI KPYroBOii MOJISIpU3aIHH;
9, 10 — paguonpueMHsie ycrpoiicTBa; 11 — pasHocTHOe yeTpoiicTBo; 12 — ycTpoiicTBo cpaBHeHus ¢a3

99



2015 BECTHUK IIOJIOLIKOI'O I'OCYJ/I[APCTBEHHOI O YHUBEPCUTETA. Cepusa C

da3oBbie xapakTepucTuk IMB, m3MepenHble a1 4actoThl Moaysiiuu F = 150 MI'u (puc. 5) u s ko-
3¢ dureHTa aMILTUTY THOH MoAy siun Ky, = 0,5 (puc. 6), CBUACTENBCTBYIOT O pasHbIX 3G dekTax B3auMoIeHCT-
Bus OMB ¢ nccrnemyemont cpemoi.

(p! l:u
rpazg

0.9 1 15 2 15 3 f,ITn

PucyHok 5— ®a3osblie xapakrepuctuku: 1 -k, =0,1; 2—-k,,=0,3; 3—k,, =0,9

(pl &0
rpan

[=]

0.9 1 15 2 15 3 f, T

PucyHok 6 — ®a30Bble XapaKTePHCTHKH:
1-F=100MT'y; 2—-F =150 MT'y; 3—F =200 MI'y

Hambornee cymecTBeHHOE BIMSIHEE Ha W3MEHEHHE (a30BOTO CABUTa OKa3hIBAIOT YACTOTHI HECYIIETo KO-
nebanus f = (0,5-1,5) I'Tr. JlanpHeHmunii pocT 4acToThl CTaOUIH3HPYET (Ba3y B 007IaCTH HEGONBIIUX MONOKH-
TENBHBIX 3HaUCHUH, paBHBIX TpuMepHo (20-25)° mis f = 3 I'Ti. Bapuarmu Moayaupyromieil 9acToTsl U K03 -
¢unrenta AM oTpaxaroTcs Ha I3MEHEHHU (pa30BOTO CIIBUTA.

3akmouenue. [IpoBeneHo Qu3mueckoe MOJCTHPOBaHUE B3aUMOACUCTBHIS DMB ¢ aHU30TpOIHBIMU cpe-
JTAMH, CO3JJAaHHBIMH HCKYCCTBCHHO B JIAOOPATOPHBIX YCJIOBUAX. [lOJy4eHHBIC H3MEpPEHHS CBUACTCIBCTBYIOT
0 YaCTOTHOW 3aBUCHMOCTH aMIUTUTYIHBIX U (Pa30BbIX XapaKTEPUCTHK IIEKTPOMATHUTHOTO IMOJS. Y CTAHOBIICHEI
Hauboiee 3(h(heKTUBHBIC COOTHOLICHHS TapaMeTpoB OMB mist 3amau reopa3Beiku. Pe3ynpTaThl HCCIIeIOBAHMIA
MOTYT OBITh UCTIOJB30BaHBI MIPH MOCTPOCHUHU PAJIMOTEXHUICCKUX CUCTeM moucka U BeyiencHus ACIIT.
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IDENTIFICATION OF ANISOTROPIC PLASMA ENVIRONMENTSOF THISTY PE
V. YANUSHKEVICH, K. KREMENYA, E. ZAYATS

The problems of modulated signals for search and selection-governmental anisotropic plasma-type envi-
ronments. The physical modeling of the interaction of electromagneti c-magnetic waves with hydrocarbon depos-
its. The analysis was performed using electrodynamic under-progress based on the use of quasi-hydrodynamic
approximation. The laboratory studies of the interaction amplitude-modulated signals on the model of the envi-
ronment with the inclusion of oil under a layer of soil, sand and silt respective factions. The amplitude and phase
characteristics of electromagnetic waves. Use the vertical polarization of probing signals. A wide range of fre-
guencies used. Variation characterized tics-probing signals allows to increase the information content of the
search. The results of laboratory studies: Laws allow us to give advice on the development of electro-magnetic
methods of search. The correlation of the results of simulation experiments, experimental studies. The measure-
ment results can be used to search geophysics.





