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E.K. Babeu, kano. mexu. HayK, C.H.c., YieH-koppecnonoenm AI'HY, oupexmop
B.U. Yenypnoii, 3a6. nabopamopueii, C.H. Jlawm, cmapwiuii Hayunviii compyoHUK,
Hayuno-uccreooeamenvckuii copnopyonuuii uncmumym I'BY3 « KHY»

O BO3BMOKHOCTHU UCCJIIEJOBAHUA METOJOM EUOMII3
COCTOSHUA I'OPHOT'O MACCHBA,
MNPUJIETAIOIIETO K BEPTUKAJIBHBIM INAXTHBIM CTBOJIAM

Hoxazano, wo memoo I[IIEMII3 mooicnueo 3acmocogysamu O 6USAGTIEHHS Ma
NPOCHINCYBAHHS OKPEMUX NIACTIE 8 0CAOKOBOMY HOX]I, BUOLIEHHs | MPACYBAHHS GEIUKUX
MEeKMONINHUX NOPYIEHb, NOPYUWEHUX 30H KPUCIANINHO20 MACUBY Ma 00600HEHUX OLIbHUYb
AK 8 0CAOKOBOMY YOXI, MAK i 8 KPUCMANINHOMY MACU8i Npuieciomy 00 8epmuKaibHux
WAXTNHUX CINEOLIE.

Kniouosi cnosa: nopoonuil macus, npupoone iMnyivcHe elekmpomacHimue noue 3emii,
aocopbyis ionie, IMNYIbC, AMNIAIMYOd, CKIH-eheKm.

Iokazano, umo memoo EHOMII3 moocno ucnonvsosamv Ons  GbiaGneHUs U
NPOCAEHCUBAHUSL OMOETbHBIX NAACMO8 6 0CAOOYHOM 4eXjie, 6blOeNeHUsl U MPACCUPOBAHUL
KDYRHbIX MEKMOHUYECKUX HAPYWeHUll, HAPYUEHHbIX 30H KPUCMAIIUYECKO20 MACCueéd u
00B0OHEHHbIX YUACMKOB, KAK 6 0CAOOYHOM Hexje, MAK U 6 KPUCMALIU4ecKOM MAaccuge,
npuie2aiowezo K 8epmuKaIbHbIM WAXMHIM CHEOLAM.

Kniouesvie criosa: nopoouwlii maccus, ecmecmeenHoe UMNYIbCHOE dNEeKMPOMASHUMHOE
none 3emau, a0copoyus UOHO8, UMNYIbC, AMIAUMYOA, CKUH-3¢dheKxm.

Shown that the method NPEMFE can be used for detection and prediction of individual
layers in the sedimentary cover, isolation and tracing major tectonic disturbances, disturbed
zones of the crystalline massif and flooded areas in the sedimentary cover and the
crystalline massif adjacent to the vertical shafis.
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Keywords: rock mass, natural pulsed electromagnetic field of the earth, the adsorption
of ions, pulse amplitude, skin effect.

AkTyanabHocTh pa6orbl. Ilpm cTpouTenscTBE W MOCTEXyroIIeit
I[OHFOBpeMeHHOfI OKCILUTyaTallu BCPTUKAJIBHBIX MIAXTHBIX CTBOJIOB FOpHBIﬁ
MacCCHuB, HpPIHeFaIOHlI/Iﬁ K CTBOJIaM, IMOJABEPTacTCsd MHOTOYUCICHHBIM U3MCHYUBLIM
BO3JICHCTBUSM.

BcnencrBue BBICOKOTO cojepikaHusl CyNb(haToB aMMOHHMS, LIETOYHBIX
9JIEMEHTOB MEXIIJIACTOBBIE BOJBI BOJOHOCHBIX TOPH30HTOB ITPWIIETAIOMINX K
BEPTUKAJIBHBIM IIAXTHBIM CTBOJAM, SIBISIIOTCS CHJIBHBIM JJIEKTPOJIMTOM, B
KOTOpPOM THJAPOTEOJOTHYECKHE TPOIECcChl HMAYT aKTHBHO UM HOCAT SIBHO
BBIPaKCHHBIN JIEKTPOIUTHUECKUN XapakTep. [0/ BIMSHHEM 3J1€KTPOIUTHIECKIX
pacTBOPOB TOPHBIH MaccuB BOKPYT BEPTUKAIBHBIX IIAXTHBIX  CTBOJIOB
MOJBEPTacTCsl CTPYKTYPHBIM IPeoOpa3oBaHMAM, 4dYTO IIPUBOJUT K IIOTEpE
MIPOYHOCTHBIX CBOWCTB MAacCHBa, BO3MOJKHOCTH BO3HHUKHOBCHHS aBapHHHBIX
CHUTYaIlii OETOHHOM KPEeIy CTBOJIOB.

CrpyKkTypHBle TMpeo0pa3oBaHUsi TOPHOTO MAacCHBa, HPHUIIETAIOIIETO K
BCPTUKAJIBHBIM HIAXTHBIM CTBOJIaM, UMECT CyFy6O I/IH)IHBHI[yaHLHblﬁ XapakrTep,
M03TOMY TPOTHO3WPOBAHWE HA3BaHHBIX NPEOOpa3OBaHM pPACUETHBIM ITyTEM
HeBO3MOXHO.  JIms  ompeneneHuss — peaJbHOM  KapTUHBI  CTPYKTYPHBIX
mpeoOpa3oBaHUil TOPHOTO MAacCHBa HEOOXOJMMO HWMETh OECKOHTAKTHBIN
anmapaTypHBIi T€O(QHU3WYECKH METOJ HCCIEIOBAaHUS COCTOSIHHS TOPHOTO
MaccuBa, MPUJIETAIONIETO K BEPTHKAIBHBIM IIAXTHBIM CTBOJIAM, B OCHOBE KOTOPOTO
MOXeT OBITh 3aJ0K€H TeO(pU3NIECKHI METOJ PpEeTHCTpallii IapaMeTpoB
€CTECTBEHHOTO HMITYJIECHOTO 3JeKTpoMarauTHoro noist 3emin (EMOMIT3).

H3noxeHne OCHOBHOrO MaTepuaja M pe3yabTaTbl. EcTecTBeHHOE
HUMITyJIbCHOE  JJIEKTPOMAarHUTHOE TI0JI€ 3eMJIM BO3HHMKAaeT B  JIOKAJIbHBIX
€CTCCTBCHHBIX JJICKTPUUYCCKUX IMOJIAX, CO3AaBAEMBIX MTPUPOAHBIMU JJICKTPOHHBIMHA
NPOBOJIHUKAMH, (UIBTPALUOHHBIMHU, AU((HY3MOHHO-COPOLIMOHHBIMA U JIPYyTUMHA
MIPOUCXOSIIIIMMHU B TIOPOJHOM MaccHBa mporieccamu [1].

K J5oKanpHBIM = €CTECTBEHHBIM D3JEKTPUUYECKHUM IIOJIIM  OTHOCSTCS
INIEKTPOXUMHUYECKHE, (mbTpanMoHHbIE, mddysronHsre, TepMo-
¢uIBTpanoHHbIE (MEHSIONINECS BO BDEMEHH) U APYTHE.

B npupomHbIX yCloBHAX M3MEHEHHE (QH3HKO-XHMHUYECKONH OOCTAaHOBKH B
00beMe reoJIOTHIEeCKOi cpelipl, TepeceKkaeMoi BEpTHKAIBGHBIM IAaXTHBIM CTBOJIOM,
HETIOCTOSIHCTBO MMHEPAIOTMYECKOTO COCTaBa T€0JIOTMIECKON Cpeabl, IPUBOAAT K
TOMy, YTO 3..C. Ha TPaHUIAX pPA3IMYHOTO MHHEPAIOTHYECKOTO COCTaBa
OKa3bIBAETCSI HEMOCTOSHHBIM. OTHOCHTENBHOE W3MEHEHHE 3.1.C. IBOWHOTO CIIOS
NPUBOJMT K BOBHUKHOBEHHIO AJIEKTPUUECKOTO MOJISL.

Hanuune OTHOCUTENBHBIX U3MEHEHUH 3.1.C. ABOMHOIO CJIOSI HA KOHTaKTe
QJICKTPOHHO-IIPOBOJAAIINX MHUHEPAJTIOB W PACTBOPOB HE ABJACTCA AOCTATOYHBIM
YCIIOBUEM JUIsl CYIIECTBOBAHHUSI €CTECTBEHHOT'O 3JIEKTPOMArHUTHOTO ITOJISI 3EMITH.
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Takoe moje MOXET CyIeCTBOBAaTh JJIUTEIBHOE BpeMs JIMIIb B TOM ClIydae, Koraa
NPOJYKTHI PEaKIMii MEXaHUYECKU BBIHOCSTCSI U3 KaTOIHOM MM aHOJHOM 00acTH,
YHHUYTOXKAIOTCSl JIOTIOJIHUTENBHBIME  3apsijaMy, JHMOO JAPYTMMH HPUPOJHBIMA
peareHTaMu.

JpyruM HCTOYHHMKOM ECTECTBEHHBIX DJIEKTPHYECKUX IIOJIEH SBISIFOTCS
JIEKTPOKMHETHYECKHE MTPOIIECCHI, COMyTCTBYIOIINE (PHIBTPAIIMN MOA3EMHBIX BOJ
Yyepe3 IOpPHl TOPHBIX MOpoA. BosHuKaromme mpu 3TOM  eCTECTBEHHBIC
IEKTPUYECKHE TIOJIS TIPUHATO HA3BIBATh (DMIIBTPAIOHHBIMH.

I[porecc BO3HMKHOBEHMSI (PMIBTPAOHHBIX ToJiel crnemyrommiii. Ha koHTakTe
TBEPIBIX TET M PACTBOPOB IPOHMCXOAUT IPOLECC a[COPOILME MOHOB, COZEPXKABILIMXCS B
pactBope, TBeproi (a3oi. 3HaK aICOPOUPOBAHHBIX WOHOB ONPEACISETCS XUMITIECKOH
TPUPOION KOHTAKTUPYIOUMX (ha3. B MpUpOAHBIX YCIOBUSIX aICOPOUPOBAHHBIM OOBIYHO
OKa3bIBAIOTCS OTPULIATENHHO 3aPSDKEHHBIE HOHBI.

[Ipouecc ancopOuum HapymIaeT MEpBUYHOE IIEKTPUUECKOE paBHOBECHE
pacTBopa, MO0 B HEM OKa3bIBae€TCsI M30BITOK MOHOB 3HAKa, IPOTHBOIIOJIOKHOTO
azicopOupoBaHHBIM. B3anMoneiicTBre ancopOMpOBaHHBIX M CBOOOJHBIX HOHOB
MIPUBOOUT K OOpa30BaHMIO HA KOHTAKTE MABOMHOTO JIIEKTPHYECKOTO CIOSL.
MexaHn4eckoe  TepeMelIeHHE JKUAKOCTH  OOyCIaBiIMBaeT  IepeMelleHHe
1 dys3HO pacnpeneneHHbIX 3apsI0B, YTO SKBHBATEHTHO AJIEKTPHIECKOMY TOKY.

V3MeHeHNs B €CTECTBEHHBIX AIEKTPUUCCKUX IOJISIX CO3AI0T MMITYJIBCHOE
NIEKTPOMAarHUTHOE TIOJIE, KOTOPOE XapaKTepU3YeTCsl YacTOTOW CIEHOBAHMS
HMITyJIbCOB M HMX aMIUIUTYJIOH. B 3aBHCHMOCTH OT NpeoOIafaroIero Iporecca,
CO3/IAIOIIETO E€CTECTBEHHOE 3JIEKTPUYECKOe II0JIe, M3MEHSETCS CpeIHss uacToTra
CJIe/IOBaHUSI UMITYJIBCOB, @ OT MHTEHCHBHOCTH TIpoliecca — aMIUTUTY 1a CUTHAJIOB [2].

HccrnenoBanust MMITYyJIBCHOTO 3JIEKTPOMArHUTHOTO IOJII OCHOBAHO Ha
WCIIOJIb30BaHUH CKUH-3QdekTa (Bo3pacTaHHe MOTJIOMIEHHS 3JIEKTPOMarHUTHOU
SHEPruM ¢ TIyOMHOH B TPOBOMSIIEH cpeae MpH YBEIMYEHHUH YacTOTHI
BO30YXICHHOTO B HEM II0JIs). DTO MO3BOJISIET HCIONB30BaTh Meton EMDOMII3 s
BBIABIICHUSI W IIPOCIEKHBAHUS OTACIBHBIX IUIACTOB B OCAJ0YHOM deXJe,
BBIJICNICHUS ¥ TPACCHPOBAHUS KPYITHBIX TEKTOHUYECKNX HAPYIICHNH, HapyIIEeHHbBIX
30H KPHCTAJUIMYECKOTO MacCcHBa M OOBOJHEHHBIX YYaCTKOB, KaKk B OCaIOYHOM
4yexJie, TaK U B KPHUCTAJUIMYECKOM MAacCHBE IPWJIETAIOIIET0 K BEPTHKAIBHBIM
IaXTHBIM cTBOaM [3].

Jnst perucrpanuy €CTECTBEHHOI'O HMITYJIBCHOTO AJIEKTPOMArHUTHOTO
noyis 3eMIM MOXKHO TNPHMEHSATh W3MEPHUTENBHYIO YCTAaHOBKY C 4 aKTUBHBIMHU
AQHTEHHaMH, JBE€ M3 KOTOPBIX pAacIOJOXEHbl B3aUMHO IEPIEHIUKYISIPHO B
TOPU3OHTAIBHOM IUIOCKOCTH, a JBE JpPYyrHe NEpIeHANKYISPHO BEpTHKAIBHOU
TUTOCKOCTH.

OpueHTanuo aHTeHH CleAyeT BHIOMpaTh Ha OCHOBAaHMM OOIIMX
T€OJIOTHYECKUX JAaHHBIX 00 HCCIeIyeMOM T'OPDHOM MAacCHBE IPUIJIETAIOMIEro K
BEPTUKAIBHOMY IIAXTHOMY CTBOJTY.
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UccnenoBanuss merogom ENOMII3  HeoOXOIUMO IMPOHM3BOAUTH IO
U3MEPHUTENILHBIM BEPTHKAJIBHBIM CTBOJIOBBIM IPOQUIISIM.

Bapunanuu mnapamMeTpoB €CTECTBEHHOTO HUMITYJIBbCHOTO 3JIEKTPOMAarHuT-
HOro Mojisi 3eMJIM CIefyeT PEerucTpUpOBaTh C MOMOIIBI0 MHUKPONPOLECCOPHBIX
perucrparopos MUOMII-4/1 1 MUDMII-4/4.

Peructparopsr MUOMII-4/1 1 MUDOMII-4/4 1O3BOISAIOT ONpENENUTH
KonuyectBo uMIynbcoB EMOMII3 3a Bpems u3MmepeHuss B mpenenax +10%,
HaxXOJIUTh IIPOLIEHTHOE COOTHOUICHHE CyMMAapHOW JUIUTENBHOCTH CHTHAja,
MIPEBBICUBIIETO TUHAMHUYECKAN [OWama3oH, K BpeMeHH wu3MepeHus ('TpomeHT
3amKana') ¢ OTHOCHTENbHOM morpemHocTsio £10%. PerucrpaTopsr o6ecrieunBaroT
HAaCTPOMKY CIEAYIOINX MapaMeTPOB H3MEPEHHS:

- 4acTOTa JUCKpPETH3alHH;

- JUTUTENBHOCTh U3MEPEHHUS;

- BKJIFOUCHHE/BBIKITFOUCHIE PEXEKTOPHOTO pribTpa S0I';

- BKJTIOUEHHE/BBIKIIIOUeHNE PrinbTpa HU3KoH yacToTsl 50 I'1y;

- KO3 GUIMEHT YCHICHHS,

- TOpora IUCKPUMHHALINH.

Pe3ynpraTel M3MepeHHMH 3alMCBHIBAIOT Ha OJHEPTOHE3aBHCHUMYIO (ier-
kapry B cragmapre MMC g manpHeimel o6paboTku. OmHOBpEMEHHO
PETUCTPUPYIOTCS] CUTHANBI 4 H3MEPUTEIHHBIX KaHAJIOB (CUTHANIBI C aHTEHH).

ITpu HaOMIOAEHUAX UYYBCTBUTEIBHOCTh PETHCTPUPYIOUIMX KAaHAJIOB
monOMparoT TakUM ~ o0Opa3oMm, UYTOOBI CpedHss AaMIDINTya  BapHanui
COOTBETCTBOBaJla He OoJiee 4YeM TMOJOBHHE JWHAMHYECKOTO JMara3oHa
peructpatopa. INTENTPHOCTh M3MEpPEHHs] YCTaHaBIMBAETCS B 3aBHCHMOCTH OT
HEOOXOANMOM ITyOHHBI UCCIIEOBAHNS.

Bkirouenne GuUIBTPOB M MOpora JIMCKPUMHHAIMH  OIPEAENsIeTCs
MeIaromuMy  pakTopaMu  (IPOXOXKICHHE H3MEPUTEIBHOTO MPOQHIS OKOJIO
CHJIOBBIX YCTAHOBOK).

Jns oOpaboTku maHHBIX m3MepeHHss MetogoMm EMOMII3 HeoOxommmo
BCTaBHUTh B NEPCOHAIBHBIM KOMIBIOTEp (ICII-KapTy MaMATH C 3allMCaHHBIMH Ha
Hel nanHbIME. C TIOMOIIBIO TIPOrpaMMBbI «I €OMMITYIIBECY MPOU3BOANTCS 00padboTKa
naHHBIX. [IporpamMma «I'€OMMITYJIbC)» TMO3BOJNSET 3KCIIOPTHPOBATH M3MEPEHHS B
TekcToBOM (opmare st 0OpabOTKM W aHanmM3a C TOMOIIBI0 CTaHAAPTHBIX
nporpamm (M8 Excel, MathCAD wu T.1.) ciienyroniue 1aHHbIE:

- «TekcroBble (aitmbl» - co3maer (ailibl JaHHBIX JUIT BCEX TOYEK
U3MEPEHUs], BXOSIINX B IAaHHBIN MPOQIITB;

- «3aBHCHMOCTD BEJIMUMHBI OT HOMEpa U3MEPEHHsD) - CO3/1aeT (aiibl Bcex
NapaMeTpoB C Pa3AeiICHUEM 10 YaCTOTaM Ul BCEX TOUEK U3MEPEHHH, BXOASIINX B
JIAHHBIN MTPOQHIIb;
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- «3aBUCHUMOCTh BEJIIMYMHBI OT IOpOra IUCKPUMHHAIUI»Y, B KOTOPOM
co3maer (ailpl BceX MapaMeTpOB C pa3ZefIeHHEM II0 YacTOTaM IS BCEX TOUYEK
W3MEPEHNs], BXOAAMINX B TAHHBIH TPOQHUITB.

OCHOBHBIM TIpaUYecKUM MaTepHajoM, MPEACTaBICHHBIM B PE3yJbTaTe
reopu3n4ecKuX padoT, SBIISIOTCS CXEMbl SKBUIIOTEHIIMAIBHBIX JIMHUN U TpauKu
BEJINYHH.

JInist ToCcTpOEHHsT CXeMbl SKBHITOTCHIMAIBHBIX JHHUM HAa BEPTHKATbHBIN
pa3pe3 TOpHOTO MacCHBa IPHJIETAIONMIETO K BEPTUKAIFHOMY MIAXTHOMY CTBOITY
HAHOCAT TOYKH HAONIOZCHUS M BBHITUCHIBAIOT OKOJO HUX IOJYYECHHBIE 3HAUCHUS
mapametpos EIOMII3. B momyueHHOM TakuM 00pa3oM IIOJIe YHCEN MPOBOIAT
9KBUIIOTEHIMANbHbIE TUHUHA. CedeHHE 3KBHIIOTCHUIHUAIBHBIX JIHHUHA 3aBHCUT OT
HUHTCHCHBHOCTH HaOmiomaemoro moins. Jlng ynoOCTBa COBMECTHOTO aHalIU3a
PE3YJIbTaTOB ChEMKH MO CUCTEME Mpoduiiell COCTABISIOT KapTy rpadukoB. C aTor
LEeNbI0 HA BEpTUKANbHBIE pa3pe3bl TOPHOTO MacCHUBa IMPUIIETAIOMIETO K
BEPTUKAIBHOMY ILIaXTHOMY CTBOJIy HAaHOCSAT NpPOQMIM, BIONH KOTOPHIX Belach
ChEMKa, U 10 KaXI0My poduitio cTpost rpaduku napamerpos EMOMII3.

WuTteprperanust pe3yabTaToB re0pHU3NIECKUX PpabOT HOCHT Pa3THIHBIA
XapakTep I OoOmMX W JAeTaldbHBIX pabor. [eonmormdeckas HWHTEpHpeTanus
MaTepHaNoB, MOJIYYEHHBIX B pe3yibTare OOIMX CHEMOK, MPOBOAMTCS C ILENBIO
BBIJICNICHUS 30H M YYaCTKOB C aHOMAJIbHBIM TTOBEJICHUEM IIOJISI M TIPEIBAPUTETBHON
reoJI0rn4eCcKOil OIIEHKH aHOMAJIHH.

AHOMaInbHbIE 30HBI BBIACISIIOTCS B Pe3yibTaTe aHAIM3a KapT IpauKoB
U3MEPEHHBIX KOMIIOHEHT IoJis. PeanbHON cumTaercss aHOMaiHs, HHTEHCUBHOCTh
KOTOpPOHW OOJIbIIIe TPEXKPaTHON BEMYUHBI CpelHEl KBaJpaTHUYHOW MOTPEIIHOCTH
CBHEMKH (7151 aMIUTUTY]] U KOJINYECTBA UMITYJILCOB).

AHOMaIbHbIE 30HBI MEHBIIEH MHTEHCHMBHOCTH 3aCy)KUBAIOT BHUMAaHUS
JIUIIB B TOM ciy4ae, KOTAa OHU MOATBEP)KJAI0TCA MOBTOPHBIMU ChEMKaMH.

®dopMa M mpHpopa CBs3eH MeXIy TeopU3NYEeCKUMH AaHOMAIHMAMH H
T€0JIOTHYECKUMH 00BEKTaMH UMEET HEOAHO3HAYHBINH U BEPOSITHOCTHBIM XapakTep.
Muoroo0pasue cBs3eil, HepeaAKo cnennpuIecKux AT KaKIOTO BEPTHKAIHHOTO
IIaXTHOTO CTBOJA HE IIO3BOJSIET HCIIOJB30BAaTh B TEO(M3UKE yHUBEpPCAIbHBIC
3aBUCHMOCTH THIIAa 3aKOHOB. boraTelif ONBIT MHTEpHpETAIMK JAeT BO3MOXKHOCThH
chopMyIMpOBaTh HECKOJIBKO HamOoiee BEPOSITHBIX 3aBHCHMOCTEH, IOCTYJIaTOB,
KOTOpbIE MOKHO IPUMEHATh NPHU T'eOJOTHMYECKOM HMCTOJIKOBAHHUU pE3yJIbTATOB
reo(pU3HKH.

1. VYyactkm co CBOeOOpa3HOH Teo(H3NYECKO XapaKTePUCTHKOM
OTJIMYAIOTCS CIEeIU(PHUIECKUM TI'€O0JIOTHYECKUM cTpoeHneM. Kaxmas nocroBepHas
reou3nyeckasl aHOMaJIMs JOJDKHA HAMTH reojormdeckoe oObsicHeHue. M3 atoro
CIIE/Ty€eT, YTO BCce Te0(hU3NIECKIe aHOMAJINU M UX 30HBI JOJDKHBI YUUTHIBATHCS MTPH
TCOJIOTHYECKUX  MOCTPOCHHAX W HAXOAAT OTPaXEHWE Ha CTPYKTYPHO-
TEeKTOHHYECKUX, TEOJIOTHUECKHX U IPYTUX pa3pe3ax M CXeMax.
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2. Mexny OIHOMMEHHBIMH T€OJIOTMYeCKUMH OOBeKTaMu (CKIIaaKy,
UHTPY3UH U T.JI.), OCOOCHHO TPH HMX PACIOJIOKEHHWH B PA3IMYHBIX PErHOHaX, U
OTOOpAXKAIOIMMH HX Te0()U3NUECKHUMH aHOMAJIHSIMH OTCYTCTBYIOT IMOCTOSHHBIE
CTaHJapTHBIE COOTHOLIECHHUS.

3. OrobpaxeHne B TeOPHU3NYECKUX TMOJSIX TEM KOHTpAcCTHEE,
WHTCHCUBHOCTh aHOMaIbHOTO J()(dekTa TeM BEIIE, YeM OOJbIIEe OTIUIUS
TEOJIOTMIECKOTO 00BEKTA 10 (PH3MUECKIM CBOICTBAM.

4. ®opma W TpOCTHpaHUE TeO(PHU3MUECKIX AaHOMAIU TECHO CBS3aHBI U
otoOpakatoT popMy U IPOCTHPAHUE TEOTOTHIECKIX CTPYKTYP.

5. EnuHngHas 1enoYka aHOMaJ Wi OoToOpaXkaeT pas3iioM, a depeIOBaHHE
JMUHEWHO-BBITAHYTBIX IOJIOC MAaKCHMyMOB W MHHHMYMOB XapaKTepHU3yeT
JUHEHHYIO CKIIaa4yaTyio (6JIOKOBYIO) CTPYKTYPY.

HUT'PU TBY3 «KHY» na maxtrax 9-10 u 3-5 OAO «Mapraneuxuit
I'OK» npoBen mnpensapurenbHble paboThl MO0 TeO(OU3UUECKHM HCCIIeIOBaHUIM
COCTOSHUSL TOPHOIO MAacCHBa, MPUIETAIOIIEr0 K BEPTUKAJIBHBIM IIaXTHBIM
crBojiaM, metogoM EMOMIT3.

I[lpu  wcchnemoBaHWM ~ perUCTpalMs  IapaMeTPOB  €CTECTBEHHOTO
AMITYJIBCHOTO AJIEKTPOMATHUTHOTO TOJIS 3eMJIIH MPOM3BOIUIIACH HA KPBIIIE KIICTH.
OpHa W3 TOPU3OHTANBHBIX aHTCHH ObLIa HAIpaBJICHA HAa CTEHKY CTBOJA, BTOpas
MePIeHANKYIApHO  TepBOoi.  BepTukambHas  aHTEHHa  yCTaHABIHMBAIHCH
MapajuielbHO OCH CTBOMA. V3MepeHus! MpOBOIIIINCH B AUCKPETHOM pPEXKHUME, T.C.
KJIETh OCTaHABJIMBAJIACh Ha ONPEACICHHOM SIPyCe U IPOBOIMINCH N3MEPEHUSI.

[IpenBapuTenbHBIN OMBIT KUCMONBb30BaHu MeToga EMOMII3 B ycrnoBusx
BepTHKaJIbHBIX cTBOJIOB IaXTOAO «Mapraneukuii 'OK» moxkasan, uro Hanbosee
paluroHaAIBHBIM TIPH 00paboTKe Pe3ysIbTATOB MCCIIETOBAHUN SIBISIETCS pa3JieicHUue
Ha clelyrolue yacToTHble Auana3onsl: 0-1kI'w, 1-2xl'1, 2-7xl 1, 7-50kI 1.

B nuanazone 0-1x I'1 BBIABISAIOT pa3ioMbl U MyCTOTHI, B Juamas3oHe 1-
2 k['11 30HBI MOBBIIICHHOW TPEIIMHOBATOCTH, B muamazoHe 2-7k['1 ¢ukcupyercs
Hanmmure aeOpMaIMOHHBIX SBICHUH B TOpPHOM MaccuBe, awmama3zoH 7-50 k[
OTIACHIBACT (PHIIBTPAIIMOHHEIE ITPOIECCHI.

ITo pesynpratam obcmemoBanust mMetomoMm EVMOMII3 ropHoro maccusa
MIPHUJIETAIONIETO K BEPTUKAIbHOMY CTBONy «BcmomorarenbHeid» maxtel 9-10
YCTaHOBIICHO:

- B TOpHOM MaccuBe B Tipefienax ot 0 70 5 sipyca, ot 8 10 9 sipyca u ot 18
JI0 pabo4yero TOpU30HTa IPOUCXOST CTPYKTYPHBIE TPeo0pa3oBaHus;

- TOpHBIE TTOPOJBI MMEIOT TOBBIIICHHYIO BIQKHOCTh HAa PAacCTOSHHM 15-
20 M OT Kpemnu cTBOJIA.

IIpuneraromuii K CTBOIY TOPHBIM MacCHB HACBIIIANCS CHIMKATHBIM
pacTBOpOM AJISl yMEHBIIIEHUs] IPUTOKA BOJBI B CTBOJ. B HacTosImee BpeMs NPUTOK
B CTBOJ YMEHbLIWICA. BiaxHocTh TOpHbIX mopon B panuyce 15-20 M BOKpyr
CTBOJIa YMCHBIIMJIACh. YUUTHIBAs, YTO IO 5 spyca mpeoOiagaroT TIIMHBI (TJIMHA

58



TEMHO — Cepas ¢ BKIIOUEHHEM TUIICa MOITHOCTHIO 3,1 M M TJIMHA KpacHO-Oypas ¢
BKJIIOYEHHEM THUIICa MOIIHOCTHIO 10 M), KOTOpble NPH YMEHBIICHUH BIaKHOCTH
YMEHBIIAIOT O00BEM M YBEJIMYHMBAIOT IUIOTHOCTh, MOXHO IIPEIIOJIOKHUTH
BO3MOXKHOCTb MOSIBJIEHHS yCA/IKU B ITPHJIETAIOIIEM K CTBOJIY TOPHOM MAacCHBE.

VYuactok Bo3ne cTBoia 3abeToHMpoBaH. [lodToMy ycagka MaccuBa
MIPOSIBUTCS B BUZE MTYCTOT 32 OETOHOM.

VYcanka MOKeT colelicTBOBaTh CyPQO3UU B CYTIMHKAX.

Hnst 8-9 sipycoB, rie uMeeTcs: NeCOK TIIMHUCTBIN, OYEBUIHO UMEET MECTO
MpoIecC IepeMeNIeHNsT dYacTWIl. TONIIMHA BOAHBIX IUIGHOK BOKPYT YaCTHIT
YMCHBIIAeTCS, a MOJEKYSIpHOE CIEIUIGHHEe Bo3pacTaeT. YacTHIBI MecKa
MIepEeMeIaoTCs M YKIaIbIBalOTCS OoJiee IIOTHO. YIIOTHEHHE PEKPATUTCs, KOTa
6y,l:[eT JOCTUTHYTO paBHOBECHUE MEKIY CKHUMAIOIIUMHN CUJIaMH U COTIPOTUBJICHUEM
nedopmanuu.

Ha 13 spyce, uMeloIieM JHUTOJIOTMYECKHH KOHTAKT JBYX BHJOB TJIWH,
BO3MOJKHO, TIPOMCXOANT U3MEHEHHE XapaKkTepa KOHTAKTa.

C 17 mo 19 sapyc umeer MecTo CTPYKTypHBIE IpeoOpa3oBaHUs
aHaNoOTHYHBIE 1-5 spycaM, ¢ KOppekmued Ha (GUIBTPAldI0 BOIBI HA TOPH30HT
Yyepe3 Kperb, KOTOopasi BBIIETAYNBACT OCTOH KPETIH M YMEHBIIAET €0 MIPOYHOCTb.

[punerarommii MaccWB  XapaKTEepHU3YeTCS HAIWYHEM  HECKOJIBKUX
BOJOHOCHBIX TOPH30HTOB:

1-2 apyc — BepxoBoKa (MaKCHMaIBHOE PACCTOSIHUE JI0 HACHIIIEHHOTO CIos 15 M);
4, 6-11, 14-17, 19 — BOOOHOCHBIE TOPWU3OHTHI (MaKCHMaJbHOE PACCTOSHHE IO
HaChIIEHHOTO cJ1os 20 M).

BriBoabI

1. Benenctue comepikanusi cynib(haToB aMMOHHUS, IIEIOYHBIX 3JICMEHTOB
MEXXIUIACTOBBIE BOABI BOAOHOCHBIX TOPH30HTOB, NMPHJIETAIONIMX K BEPTHKAIHHBIM
IAXTHBIM ~ CTBOJAM,  SIBIISIFOTCSI  CHJIBHBIM  DJICKTPOJIUTOM, B  KOTOPOM
THJPOTEOJIOTHYECKHE TPOIECCHl HAYT aKTHMBHO M HOCST SIBHO BBIPAKCHHBIN
ANEKTPOIUTHICCKAN XapakTep. [loJ BIHWSHHEM JIIEKTPONUTHYECKUX PACTBOPOB
TOPHBIII MacCHB BOKPYI' BEPTUKAJIBHBIX IIAXTHBIX CTBOJIOB IOJBEPracTCs
CTPYKTYPHBIM TIpeoOpa30BaHUsIM, YTO MPUBOANT K TOTEPE MPOYHOCTHBIX CBOUCTB
MacCHBa, BO3MOXXHOCTH BO3HHKHOBEHHS aBAPHMHBIX CHTyalni OETOHHOW Kpemn
CTBOJIOB.

2. CTpykTypHbIE TpeoOpa3oBaHMs TOPHOTO MAacCHBa, MPUIICTAIOIIETO K
BCPTUKAJIBHBIM HIAXTHBIM CTBOJIaM, UMECT CyI‘y6O HH}IHBHI[yaHLHLIﬁ XapakrTep,
MOATOMY TPOTHO3UPOBAHUE HAa3BaHHBIX INPEOOPa30BaHUIl PACUETHBIM ITyTEM
HeBO3MOXHO.  JIs  ompeneneHuss — peasbHOM  KapTUHBI  CTPYKTYPHBIX
mpeoOpa3oBaHUil TOPHOTO MAacCHBa HEOOXOJMMO HWMETh OECKOHTaKTHBIN
annapaTypHbli T€O(QHU3WYECKHUl METOJ HCCIEeIOBaHHS COCTOSIHUSI TOPHOTO
MacCHBa, MPHUJICTAIOMIETO K BEPTUKAIHHBIM MMaXTHBIM CTBOJAM, OCHOBE KOTOPOTO
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MOXHO  TIOCTaBUTh  TIeO(HU3MYECKHUil  METOJ] pEerucTpalud  IapaMeTpoB
€CTECTBEHHOTO UMITYJILCHOTO 3JeKTpoMarauTHoro nois 3emin (EMOMII3).

3. EcTecTBeHHOE UMITYIBCHOE 3JEKTPOMArHUTHOE Mojie 3eMJIM BO3HUKAET
B JIOKAJIBHBIX €CTECTBEHHBIX MIEKTPUUYECKUX IOJSIX, CO34ABAEMBIX MPUPOIHBIMU
JJIEKTPOHHBIMH MIPOBOAHUKAMH, (UIBTpalOHHBIMH, muddys3rnoHHO
COpPOLIMOHHBIMU ¥ JPYTUMH IIPOUCXOIAIIAMH B TIOPOTHOM MacCHBa IPOIIECCAMH.

4. TlpenBapurenbHble HCCIENOBaHMs, MpoBedeHHble Ha maxtax OAO
«Mapraneuxuit 'OK» nokazanu, yto merogq EMOMII3 M0oxkHO UCHIOAB30BaTh IS
OTIpEeNeJICHNs] PEalbHOTO COCTOSHHS TOPHOTO MAacCHBa IMPWIETAIONMIETO K
BEPTHKAIBHBIM IaXTHBIM CTBOJIAM.
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YPOBEHb HAIIPSDKEHHOTI'O COCTOSIHUSI MACCUBA
KAK OHEHOYHbBIN KPUTEPUU BBIBOPA TUIIA KPEIIN

Ha npumepe evibopa cnocoba nodoepcanus 20pHuIX 6bIpaOOMOK HA WAXTNAX
Bocmounoeo eopno-obocamumenvrnozo kombunama npueeoeHa MemoouKa onpeoeneHus
MEXaHuzmMa u UHMEHCUGHOCMU NPOSGIEHUSI 20PHO20 OABNEHUSI 8 3ABUCUMOCTU O YPOBHS
HANPAICEHHO20 — COCMOSIHUSL  MACCUBA,  0ehOPMAYUOHHOU Xapaxkmepucmuxi,
MPewUHO8aAmocmu 1 NPOYHOCMU NOPOO. B 3agucumocmu om Hux ebiOupaemcsi mun Kpenu.

Kniouesvle  crosa: mexawusm, UHMEHCUBHOCMb,  HampsiceHue,  Odepopmayusi,
Xapakmepucmuka, Maccus, nopood, Kpensb.

Ha npuxnaoi eubopy cnocoby niompumku cipruyux eupobox na waxmax CXioHo2o
2IPHUY0-30a2a1Y8ANLHOC0 KOMOIHAMY HABEOEHO MeMOOUKY BUSHAYEHHA MEeXAHi3My ma
IHMEHCUBHOCIE NPOSABY 2IPCLKO20 MUCKY 3ANEHCHO 80 PIBHS HANPYHCEHO20 CIAHY MACUBY,
Odeopmayitinoi xapakmepucmuxuy, mpiwurygamocmi i Miynocmi nopio. 3anedxicHo 6i0 HuUx
BUOUPAEMBCA MUN KPINJIEHHS.
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