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MamonTsl (Mammuthus primigenius) 6bimm -
POKO pacIipocTpaHeHbl B O3HEM TLJIeiicToIleHe Ha
Tepputopun EBpazuu, U X0TS OHU He JTOKUJIH /10 Ha-
MIUX JIHEH, UX OCTaHKH 10 CUX TI0p 0OHAPYKUBAIOTCSI
B MHOTOJIETHEH MEP3JIOTe U 3a4acTyIO CIYKaT IeH-
HBIM 0OBEKTOM JIJIsT IAIbHEHTITIX MOPHOJOrHYeCKUX
U TeHeTUYeCKUX uccaenoBannii [Manspuyx, /Jepen-
ko, 2006; Ilemposa, 2009]. Ilpu atom Boccosnaercs
00JIK KUBOTHOTO, €70 MOPGhOTOTHSI, BBISICHSIIOTCS
OHTOTEHETHYECKUE 0COOEHHOCTH, BO3PACT ¥ MOJI MO~
rubIIero KHBOTHOTO, YCJIOBUST €r0 THOECIU 1 3aX0PO-
Henust. Takue cBeeHUsT 0OCOOEHHO BAXKHbBI MIPH OII-
peaeneHnu cTpaTurpauyeckoil u reorpaudeckoin
U3MeHUYnBOCTH MaMoHTa [[lemposa, 2009]. Mepaibie
OCTaHKU Mpe/ICTaBUTEIei MAMOHTOBOM (hayHBI SIBJISI-
I0TCSI UCTOYHUKOM KOMILIEKCHOU MHMOpPMaIuu o
MIEHCTOEHOBBIX 9KoccTeMax | Mazadanckuil ma-
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monmenox, 1981], a TakKe UCTOYHWUKOM TeHETHIEC-
Kot naopmarun.

Jlo HacTOsIIEero BpeMeH! GOJIBITITHCTBO HAX0[0K
OCTAaHKOB MaMOHTOB ObLIH caydaitnbiMu. [lepBoie
MMOKa eMHCTBEHHDBIE B OTEYECTBEHHON U MUPOBO
MPAKTHKE Fe0JI0r0-pa3BeiouHbie paboThl Ha MAMOH-
TOBYIO KOCTb Ob1tnt ipoBesiernt B 1980-x rr. B Cesep-
noit Axyruu [ Cuupnos, 20071], a npuMepsl IpUMeHe-
HUs TeoPU3NIECKUX METO/IOB TP TMMONCKaX Tasieoda-
YHBI HCUUCIAoTes equnuiiamu [ Papadopoulos et al.,
2005; Lukjanov et al., 2007; Patrick et al., 2007].

OcHOBHBIMU T€O(DU3UIECKUMU METOAMHU, TIPU-
MEHSIEMBIMU TTPU MCCJIEAOBAHUSAX TAKOTO POJIA, SIB-
JITIOTCST TEOPAINOJIOKAIINS U JIEKTPOTOMOTPadUSI.
OmHako pe3ysbTaThl IPUMEHEHUS 9THX METOIOB He
Bcerja ybeauTebHbl. /€10 B TOM, 4TO KOCTHBIE OC-
TaHKHU 32 BPEMS HAXOKICHUSI B 3eMJIe TPUOOPETAIOT
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(husuueckue cBoiiCTBA OKPY’KAIOIIEH Cpe/bl U TIPaK-
TUYECKH He 0TOOPaKaIOTCs B TeO(U3NIECKUX MOJISIX.
CrnennanpabiMu uccsenoanusamu | Onenuenxo, Ye-
maxuna, 2009] 66110 YyCTaHOBIJIEHO, YTO KOCTHbIE Ye-
JIOBEYECKHE OCTAHKHU B IOrpeOaJbHbIX KOMILIEKCAX
BIOXKM OPOH3bI HE BBIAECSIOTCS HU M0 OTPaKEHUIO
3JIEKTPOMATHUTHOTO CUTHAJA, HU MO YIEeJTbHOMY
asexTpuyeckomy conportunieruio (¥YIC). Tem ne
MeHee BCTPeYalTes MyOJnKanum, B KOTOPhIX aBTO-
PBI 0KUAIOT, YTO KOCTHBIE OCTAHKU JOJIKHBI CO3/1a-
BaTh aHOMaJINK TOBBIIIEHHOTO Y DC 1 OTpaskeHHYIO
9JIEKTPOMArHUTHYIO BOJIHY TIPU T€OPANOJOKAIU-
ouHoM souaupoBanun [Papadopoulos et al., 2005].
Cyl1iecTByeT /1Ba OCHOBHBIX (PaKTOPA, OCJIOKHSIONUX
npuMeHeHne Teo(hU3NIECKUX METO/IOB TP TIOMCKAX
OCTAaTKOB TielicTorieHoBOU Meradaynbl. [lepBoiii —
9TO MaJible pa3Mepbl 00bEKTOB (OUHOYHBIE KOCTH ),
BTOPOH — cyiabasi KOHTPACTHOCTh MO (DU3UIECKUM
CBOIMCTBaM 00BEKTA TIOMCKOB U BMEIIAIOIIEN CPEJIbL.

Puc. 1. Cxema pacnosiozkeHus y4acTKOB padoT.
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CoBepitieHHO IpyTo#l TUIT 00 HEKTa TOUCKOB TIPEJI-
CTaBJSIOT COOOT COXPAHUBIHUECSA B KPHOJTUTO3OHE
Ty MaMOHTOB. 1x pasmepsr gocturaior 2,5-3,0 M,
a MepaJias Guomacca 1o 3JeKTPOPU3UIECKUM CBOT-
CTBaM TPUOJIMIKAETCS KO JIB/Y, CBOHCTBA KOTOPOTO
BecbMa KOHTPACTHBI 110 CPaBHEHUIO ¢ BMellaloliei
cpenoil. B ¢BgA31 ¢ 9TUM TOTEHIINATbHAS BO3MOK-
HOCTH OOHAPYIKEHSI TAKOTO KPYITHOTO W KOHTPACTHO-
ro 00beKTa reo(hU3NIeCKUMHU METOIAME BO3PACTAET.
OnHako OTCYTCTBHE OIBITA B TAKNUX MCCJIE[0OBAHUAX
1 HapaOOTAHHDBIX METOIUK MOKET TIPUBECTH K OTPU-
MaTeTbHOMY Pe3yJbTaTy. ITO 06YCIOBINBAET HEOO-
XOJIUMOCTD CO3JIAHUS METOJIUKH Te0(PU3NIECKIX UC-
CJIe/IOBAHUI 1IPU MTOMCKaX He TOJbKO MAMOHTOB, HO
U IPYTON TLIelCTOIleHOBOM MeradayHbl, HAIPUMe]D
HIEPCTUCTOrO HOCOPOTa.

B 2011 1. corpyanukamu MuactutyTa HeTeraso-
Boit reosorun n reocpusuku CO PAH coBmecTHO co
crieruasictaMu n3 THCTUTYTa 9KOJI0TUH pacTeHu i 1
xuBoTHBIX YpO PAH mpu nmojzseps:kke nmpaBuTesib-
crBa dmano-Henemnkoro aBToHOMHOr0 OKpyra Oblia
MPEeINPUHSTA TIOTBITKA OGHAPYKUTH TPYT MAMOHTA,
HaNIEHHOTO paHee MECTHBIMU JKUTEJISIMU U BTOPUYHO
3aXOPOHEHHOTO 110/ HaHocaMHu B noiiMe p. IOpubeii
Ha 11-oBe Amai. K coxxanennio, n3-3a CUJIbHOTO TaBOJI-
Ka YYaCTHUKAM HKCTIEIUITIH HE YIAT0Ch TIOI00PaThCST
K MECTY HaXOJIKW MaMOHTa. TeM He MeHee 3a BpeMs
npebbiBatus Ha 6eperax FOpubest ObLIN BBHITIOTHEHBI
OTIBITHO-METONYECKUE UCCTeI0BaHUs, (PU3NIECKOE
MO/IeJINPOBAHNE U ITPOBE/ICHbI 9KCIIEPUMEHTAIbHbIE
MOUCKOBbIE PAOOTHI C IENBIO OTIAJKI METOAUK.

XAPAKTEPUCTUKA PANTIOHA
U YYACTKA UCCJEJOBAHUN

Paiion paboT pactioyioxeH Ha -oBe SImaut B mpe-
nenax HuxkHero Tedenus p. IOpubeit mpumepHo B
40 KM OT yCThs PEKU TIPH BIIa/ileHUn B baiimapaikyto
ry6y Kapckoro mopsi.

Cornacuo [IToryocmpos..., 1975] u nHabioneHu-
SIM aBTOPOB, B €CTECTBEHHBIX OOHAKEHUAX B T€OJIOTH-
YeCKOM CTPOEHUN BepXHel yacTu paspesa MONUMbI U
Ha/ITOVMEHHBIX Teppac MPIUHUMAIOT YIacTHe BepXHe-
YeTBEPTUYHbIE O3ePHbIE U AJLIIOBUAJIbHbBIE OTJIOXKE-
HUs, IPEICTaBJIEHHbBIE CJIOUCTHIMU TIECKaMU U CY-
MEeCSIMU, COIEPIKAIUMU TTPUMECH PACTUTENbHBIX OC-
TaTKOB.

PaiioH paboT OTHOCHUTCS K 30HE CILIONTHOTO pac-
MPOCTPaHEHUsT MHOTOJIETHEMEP3JIBIX TIOPOJT MOTITHOC-
TbI0 0T 50—150 M B noiime IOpubes 1o 150—-300 M Ha
HajamoliMeHubIx Teppacax [lloryocmpos..., 1975].
Oco6eHHOCTDIO paiioHa SIBIISIETCS TOBCEMECTHOE Pas-
BUTHE TJIACTOBBIX ¥ MTOJUTOHATBHO-KUITBHBIX JTHIOB
[Ayburos, Kopetiwa, 1964; Cmpeneuxas u op., 2006],
KOTOPbIE HEPEAKO ABJSLIUCH OOBEKTOM MCCIEe0BA-
Uit ast reopusukoB [[lonyocmpos..., 1975; 3vikos,
2007]. Ha 6eperax p. FOpubeii neprogndecku ciyda-
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I0TCA HAaXO/IKM TIIelicTOoleHoBOI MeracayHbl. Tak, B
2007 r. B BepxXHeM TeUYeHHU PeK Obljia HalieHa caMm-
Ka MaMOHTa, OMOJIOrMYECKUiT BO3PACT KOTOPOW Ha MO-
MEHT CMEPTU COCTABJAI OKOJIO YETHIPEX MECAIEB
[Mueller, Latreille, 2009], a 110 cOOOIIEHMAM MECTHBIX
sxutesieir B 2009-2010 . B cpegiHeM 11 HUKHEM Teve-
HUU PeKr OBLIO OOHAPYIKEHO ellle ABa TPyIa MaMOH-
TOB, HO TOYHOE MX MECTOTIOJIOKEHNE HEM3BECTHO.
OmnbiTHBIE PAGOTHI TIPOBOIUINCH Ha JABYX y4acT-
kax (puc. 1). Yuacrok Ne 1 pacmomarascs Ha moJry-
ocTpoBe, B Mecte cauanus pek Opubeii u dpracé.
YuacTok cyiokeH TOMEeHHBIMU TOJIOTIEHOBBIMY aJI-
JIIOBUATTbHBIMY OTJIOKEHUSIMU B BUJIE TOPU30HTAIIb-
HO-CJIONCTBIX CPe/lHEe- 1 MeJIKO3EPHUCTBIX IIECKOB C
PACTUTEJBbHBIM JeTPUTOM. Ha moBepXHOCTH Pa3BUTHI
MHOTOYUCJIEHHBIE MOPO300OHHBIE TPEIIUHDI ITHPHU-
HOIi PACKPBITHUS 10 HECKOJIBKUX /IECITKOB CAHTHMET-
POB, IO KOTOPBIM TTPOUCXOJUT POCT JIEASTHBIX KU
Yyactok Ne 2 Haxoauscs B 2 KM K CEBEPY OT TIEPBOTO,
Ha BBICOKOU HaAIOMMeHHOI 1yeiicToieHoBOoI Teppa-
ce, CJIOKEHHOH Takske MeckamMu u cyrecssmu. Ha mo-
BEPXHOCTH TE€PPACHI PA3BUT MOJUTOHATBHBI MUKPO-
pesibed), IPOSIBIEHBI TaKKe KPUOTEHHBIE TPOIECCHI,
Kak MOp03000iiHOe pacTpecKkuBaHue, oOpasoBaHue
[ATEH-MeaTbOHOB. [TyOHHA CE30HHOTO OTTauBaHIS
Ha MOMEHT uccaenoBanuii cocrasisia 0,05-0,3 M.

COCTAB U METOJIUKA PABOT

Komrreke reousamaecknx MeTOM0B BKIIOUAJ
MTOJITTOBEPXHOCTHOE T€0PAINOIOKAITMOHHOE 30HINPO-
BaHue (reopaJMoIOKAINIO) U BEPTUKAIbHbIE ATTEKT-
pHUYECKUEe 30HIUPOBAHUS B MOAUMPUKAIIUK TEKTPO-
Tomorpaduu.

[list reopaguoioKauy NpUMeHsIach anmnapa-
typa OKO-2 (OO0 “JIOTUC”, Poccus) ¢ skpanu-
POBaHHBIM aHTEHHbIM OJi0KOM YacTtoToil 150 M1y,
KOTOPBII B YCIOBUSIX MEP3JIOTO pa3pesa MpH JINHE
3anmcu 200 He ¥ cpefiHeil TUAIeKTPUIECKO TPOHU-
[[AeMOCTH 4 06eCTIeUnBa UCCIIEI0BAHUS 10 TIYOUHBI
12 m. lar o mpoduiio (paccTossHue MeXIY TOU-
kamu 30HaMpoBanus) coctasisa 0,05 m. [loayuen-
HBIE pajlaporpaMMbl 06PabaTHIBAINUCEH € TTOMOIILIO
nporpammuoro obecneyenus GeoScan32 (OO0
“JIOTUC”, Poccus).

WccnenoBanust MeTooM ajieKTpoTOMOTrpadun
BBITIOJTHSIIICH C IPUMeHEeHeM MHOTOKAHAIbHOI arl-
napatypsl Syscal Pro (Iris Instruments, Mpanius).
KosmuecTBO mozpkI0UaeMbIX 3jieKTpoioB 24. Hlar
n3MepeHuil (paccTosTHUE MEXIY dJTEKTPOJAMU TI0
mpoduio) nsmensics ot 0,5 10 5,0 M B 3aBUCHMOCTH
OT JIETAIbHOCTH MccyeoBaHnil. KosmdyecTBeHHast MH-
TepIpeTaIns JaHHBIX TPOBOUIACH C TPUMEHEHUEM
nporpammuoro obecrnedennusa Res2Dinv (Geotomo
Software Sdn. Bhd, Manaiizus).

Ha yuacrtie Ne 1 paGoThI BBIIOJIHSIICH B [IBa 9Ta-
na. CHavasa mpoBOAMINCEH MPODUIbHBIE PEKOTHOC-
[IUPOBOYHBIE 30HNPOBAHUS, 3a/[a4eil KOTOPBIX ObiIa

olleHKa 3JIeEKTPO(GU3UIECKUX TTapaMeTPOB pa3pesa u
BbIJI€JIEHIE OTIOPHBIX TE0ATIEKTPUUECKUX TOPU3OHTOB.
3areM ObLIO BBIIOJHEHO (PU3MUECKOE MOEAUPOBA-
HUE B BUJIE ILJIONIAHBIX JIEKTPO30HAMPOBAHUIN HAJT
MojebIo najseoobbexTa. Ha yuactke Ne 2 ocyiect-
BJISLIINCDH OIIBITHBbIE ITOMCKOBbIE pabOThl METOLOM
reopajInoJIOKAINK U PEKOTHOCIIMPOBOYHbBIE 30H/IUPO-
BaHMUsI 2JIEKTPOTOMOTrpadueii.

PE3VJIBTATBI UCCJIETJOBAHUIA
1 UX OBCY/KAEHUE

PexorHocunpoBounbie 3oHAUPOBaHuA. Ha
yuactke Ne 1 orpaboTambl [Ba OPTOTOHATIBHBIX TIPO-
(ung snexrporomorpacdum (puc. 2). MexamaexTpo-
JTHOE PACCTOSTHUE COCTABIISIIO 5 M, [JTIHA POoduIeit
mo 115 m.

[Ipocduas Ne 1 (TIP 1) xapakTepusyeT KpuoreH-
HOE CTPOEHMEe pa3pesa MOJIYOCTPOBA B TOTEPEYHOM
Hanpasienun (puc. 3). Illpousp HaunHaetTcs ot
p. Apracé ¢ HM3KOI MONMBI, 3aTOIJISIEMOI BO BpEMSI
1aBo/ikoB. CpeziHas yacTb NpodUILs IIepecekaeT cTa-
poe pyciio IOpubest, BoipaskeHHOE B pesibede moHuU-
JKEHUEM C MOXOBBIM ITOKPOBOM, TIePeyBJIKHEHHOE C
[IOBEPXHOCTH, IIEPUOIUYECKH 3aTOILISIeMOe 1TaBO/IKa-
mu. Koner npoduiis pacrosnaraercs Ha rnecyanoil He-
3aTOIISIEMON BO3BBIIIIEHHOCTH. Bee aTu reomopdo-
JIOTHYECKHE 0COOEHHOCTH XOPOIIO OTPasKaloTCS Ha
paspese conpotuByeHuii (cMm. puc. 3, a). B BepxHeii
YacTu pa3pe3a IPYHTDI Pa3nyaioTcs 110 COIIPOTUBIIE-
Huio. B Hauase u cepepune npoduiis mpeodIagaoT
MTOHIKEHHBIE COTIPOTUBJIEHNS, KOTOPBIMI OTMEYAIOT-
¢4 TOHKOJUCIIEPCHDBIE OTJIOKEHUS CTaporo pycJia
p. IOpubeii (40—60 m). Ha HesaTonIs1€ MOl BO3BBI-
nrernnoctu (70—115 M) conpoTuBIIEHUS IECKOB BO3-
pacTaioT 3a CYeT YBeJUIEHWS UX KPYITHOCTH.

T .
MK100 MK115

. MK115

40m W
||1 |%%|2 |."\".|3 |n|<o 4

Puc. 2. Cxema pacnoioskenusi npocduiiei aaeKkTpo-
romorpaduu:

1 — IPUTIOTHATBIE YIACTKH pesbeda, He3aToIisseMble; 2 — 110-
HIDKEHHbIe 3a00JI09€HHbIE YYACTKH Pesibeha ¢ MOXOBBIM 110-
KPOBOM, 3aTOTJIsieMble; 3 — CJIerKa MPUITOAHIThIC YYaCTKU
penbeda, 3atomsiembie; 4 — npoduib (I1P) anexrporomorpa-
¢uu 1 Homep nukera (I1K).
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Puc. 3. Paspes yieJbHOIO 3J€KTPHYECKOTO CONPOTHBIEHHS U €ro nHTepnperamnus no npodpuwno 1 (a, 6) u

o npoduo 2 (8, 2).

1 — necku; 2 — cynecu; 3 — MJIACTOBbII Jieft; 4 — MOJIOKEeHIE MOPO30OOITHBIX TPEIINH Ha TIPOdIe.

B unrepsane rayoun 4—19 M BbIz€eII€TCA ILIACT
BBICOKOTO COTIPOTUBJICHUS, MHTEPIIPETUPYEMbII HAMU
KaK TJIacTOBBIN Jie/. XapaKTep 3aJeraHus KPOBIU
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1acTa, 0COGEHHO B KPAEBBIX YACTSX, O-BUMMOMY,
OTIPE/IEJISIETCS TETLJIOBBIM PEKUMOM rpyHTOB. OTer-
Jistotiiee jieiictBue pek SIpracé u IOpubeit ipuBouT
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K (hOpMUPOBAHUIO TIOJPYCIOBOTO TAJTUKA, KPaeBbIe
(bparMeHTB KOTOPOTO OTPaXkKATCS Ha paspese co-
MIPOTUBJIEHWH, T. €. KPOBJIS TLIIACTOBOTO JIb/la HAUM-
HAeT PE3KO MOTPYsKAThCsI TPU MPUOIMKEHUH K PYC-
JIaM pekK.

ITox crapeim pycaom IOpubes (B paiione 50 m
npoduIIsT) TOAPYCIOBBIN TATUK TPAKTUYECKHA He
BBIPA)KEH Ha paspese COMPOTUBJIEHN, UTO, BO3MOK-
HO, CBSI3aHO C NPEKpalleHreM OTEeILISIONero Jeii-
CTBUST BOJIBI U BOCCTAHOBJIEHNEM MHOTOJIETHEMEP3-
JIOU TOJIIN.

PacmpocTpaHene IacTOBOTO JIbJIa B TIPOIOJh-
HOM HAIIPaBJIEHWH TIOJYOCTPOBA OTpaskaeTcs B pe-
3yJabrarax ajgekTporoMorpaduu 1mo npoduiio Ne 2
(cMm. puc. 3, 8, 2). Bujino, 4To KpPOBJISI CJI0ST BBICOKOTO
COMPOTUBJIEHUS (JIb/Ia) 3aJleracT CyOTOPU30OHTAIBHO.
B nanpassienun k crapomy pyciy Opubes nHameua-
€TCsI MOTPYsKEHNE KPOBJIU BBICOKOOMHOTO TOPU30HTA,
YTO, CKOPEE BCETO, CBSA3aHO ¢ GJM30CThIO TIOAPYCIO0-
BOTO TaJIMKA.

ITpodunb Ne 2 nepecexas cepuio MOPO30OOIHHBIX
tperm Ha niuketax (I1K) 18, 43, 63, 83, rne B Bepx-
Hell yacTu pa3pesa CONPOTUBJIEHUN BBIIEJIIIOTCI aHO-
Masinu noBbiieHHoro Y 9C, BeposiTHO, CBSI3aHHbIE C
JKUJIBHBIMU JIEJISTHBIMU CTPYKTYPaMU.

Takum 06pasoM, PEKOTHOCITUPOBOYHBIE DJIEKT-
pudecKye 30HUPOBAHUS TTOKA3aJH, YTO pa3pes Moki-
MEHHBIX OTJIOKEHII XapaKTepU3yeTcsl BRICOKMMHU (OT
MEPBBIX THICSY /IO IECSITKOB THICSTY OM Ha METP) 3Ha-
yerusamu Y IC, uTo 00yCJIOBIEHO €r0 MEP3JIBIM CO-
crostHueM. B BepxHeil yacTi pazpesa BBIIESIOTCS
ropusonTasbHo-ciaonctoie necku (YOC 5000-
12 000 Om-m) u cyniecu (¥ IC 2000-4000 Om-m), ac
rIyOMHBI OKOJIO 5 M — BBICOKOOMHBIE 00Pa3oBaHus,
WHTEPIPETUPYEMbIE HAMU KaK TIJIACTOBBIH Jie. TOT
TOPU3OHT CJIYKUT OTIOPHBIM TTPU T€0TEKTPUIECKUX
HCCTIeIOBAHUSAX. MOIHOCTD JTh/Ia COCTABJSET TTOPSII-
Ka 15 M, 4TO coryacyercs ¢ JTUTepaTypPHBIMU JAHHbI-
mut [ dyouxos, Kopetiwa, 1964].

Dusnuyeckoe MOaETUPOBAHNE TTPOBOAUIOCH
JUIsT OTIEHKH BO3MOKHOCTH O0HAPYKEHMSI TIPEICTaBH-
TeJisl TIeHCTOIeHOBOM MeradayHbl (HanpuMep, Ma-
MOHTa) Teo(U3NIECKUMHU METO/IaMU B TTIOMMEHHBIX
oTJIoskeHusIX. MoJieTnpoBaHyie OCHOBBIBAJIOCH Ha CJie-
AyIomiell anpuopHoii nudopMal 06 0GbEKTe OUC-
KOB U TIPEATTOTIOKEHUSIX:

— pa3mepbl 00bekTa npuba3nuTenbHo 2,0 x 3,0 x
x 1,5 M;

— raybuHa 3ajeranus cocrasiaser or 1,0 xo
3,0 v

— ipu TeMuepatype 6uoobbekta Huke 0 °C ero
3JIeKTPO(UBNYECKUE CBOWCTBA OIU3KU K CBOHCTBAM
JIbjla, Tak Kak 10 80 % Macchl JKUBOTHOU KJIETKU CO-
CTaBJISIET BOJIA.

B xauecTBe huznueckoii MojeM UCIOJIb30BaA-
Jlach OJIHA M3 JKUJI JIbJla BTOPUYHOTO 3aTOJTHEHUS
(TTOBTOPHO-KUJIBHBIN Jie]1), KOTOPbIe TOBCEMECTHO

Pa3BUTHI B BEPXHEH YacTH pa3pesa B Mpeesax paio-
Ha uccsenoBannii. [losokeHnne k11 B IpoCTPaHCTBe
OTYETJINBO KAPTUPYETCSI C IOBEPXHOCTHU IO MPOCTH-
paHuUio MOPO306OIHBIX TPENTHH. DTO 06JeTIaeT BhI-
6Op PACOJIOKEHUST CETH HAOMIOICHIS.

B 30He pa3BUTHS ONHOI U3 IMOJUTOHATBHO-
KUIBLHBIX CTPYKTYP OBLIN MPOBETEHBI BEPTUKATD-
HBIE 2JIEKTPIYECKIE 30HNPOBAHUS 0 ceTh 9 X 23 M
U reopaJMoTOKAIIMOHHbIE 30HUPOBAHUS 11O CETH
9 x 12 m. Paccrostane Mexay mpoduIsiMi COCTaBJIs -
a0 1,5 M, mar mo mpodumio 1,0 M Ipu 3J1EKTPOTO-
morpacduu u 0,05 M 1ipu reopaguosoraruu. Cerp Ha-
OsfoIeHIil pactoarazach TakuM 00pazoM, YTOOBI
JKUJIA JTh/Ia HAXO/IUJIACh B CPEIHEN YyacTu mpoduiei.

Ha pagmaporpammax ;KUJIbHBIN JieJl OTYETIUBO
BbIEIsgeTCs Kak gudparupyionii o6bexT (puc. 4).
O1eHKa OTHOCUTEIBHOI IUJIEKTPUIECKOIT TIPOHUTIA-
eMocTu (&) cpencrBamu riporpamMmmbl GeoScan32 mo-
Kazaja, 9To Hajl AuGParupyomuM 00beKTOM & =
= 4,7-5,7. Takuie 3HAUEHUsI &€ XapPaKTEPHBI JJIST IIECKOB
caMoii BepxHell yacTu pa3pesa.

Kpowme rumiepbost qudpakiiny Ha pajaporpaMMe
IO TIPOTSIKEHHBIM OCSIM CUH(PA3ZHOCTH BbIIEJISIOTCS
BBICOKOAMILIUTY/IHBIE OTPAXKAIONINE TPAHUIIHI HA TJTY-
6ute okoso 2,0 u 4,5 M. TIpupo/Iy STHX TPAHUIL HJICH-
TUGUIMPOBATD CIOKHO. BO3MOXKHO, BEPXHSAS TPaHU-
11 CBSA3aHA C OCOOEHHOCTSAMHE JIUTOJIOTHYECKOTO CTPO-
eHusi pa3pesa, a HUKHIS OTPAKAIONasl rpaHuIla
SIBJISIETCS KPOBJIEl TIJIACTOBOTO JIb/IA, YCTAHOBIEHHO-
TO paHee 10 JAHHBIM 2JIEKTPOTOMOTPAUH.

Pazpes conpoTuBiIeHNit TPYHTOB, 10 JaHHBIM
BEPTUKAJBHOTO 3JIEKTPHYECKOTO 30HAMPOBAHNS,
BJIOJTb OJ{HOTO U3 Tpoduieii bosiee auddepeHimupo-
BaH (puc. 5, a). IloHMKEeHHBIMU COTTPOTUBICHUSIMN

0 2 4 6 8 10

12m

Puc. 4. Pagaporpamma no npoduiio, nepecekaoiie-
My MOPO3000HHYIO TPEIHHY.

CTpesiKoii moKa3zaHo MoJI0XKeHe TPEUHbI Ha Tpodue.
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Puc. 5. Pa3pes yienbHOro 91eKTPHYECKOrO CONPOTUBIEHHS MTOPOJ 110 POUIII0, EPECEKAI0IEMY MOPO-
3000iiHyI0 TpenuHy (@), ¥ TpeXMepHasi MojieJb YAeJIbHOTO 3IEKTPUUECKOTO CONPOTHRIEHNS 00beMa Mo-

poxsi (6).

@: CTPEJIKOIT TI0OKa3aHO MOJIOKEHe TPEIMHBI Ha PoduIIe; 6: U30MOBEPXHOCTH 110 yPoBHIO 8000 OM-M.

OTYETJIMBO BbIPAsKeHa IIPorpeTas BepXHs YacTh ce-
30HHOMEP3JI0TO ¢J10s1 110 Tay6unsr 0,5 M, a Ha doHe
BMellalonieil TOMIIKN MeP3JIoro IecKa BbIIesseTcs
JKMJIA JIb/IJa aHOMAJIBbHO BBLICOKOTO CONPOTHUBIICHUS.
Hasmane MOpo3060HHO# TPENMHBI TAKKE MPOSIBIIs-
eTcd Ha pa3pe3e CONPOTUBJIEHWN TTOBBIIICHUEM
YacC.

IToTHast ceTh HADJOCHWIT TIO3BOJIUIIA COCTa-
BUTH TPEXMEPHYIO MOJIENIb PAcIIpeiesieHUs YAeIbHO-
TO COMPOTHUBJICHHUSI cpeabl (CM. puc. 5, 0). Boimesss
B 0ObEME Ty WIIH UHYIO H30MOBEPXHOCTH Y IC, MOK-
HO JIOKQJIN30BATh MOJOKEHNE HCKOMOTO 0OBEKTA B
npoctpancTse. Ha puc. 5, 6 B kauecTBe mpuMepa mo-
kazana nsornosepxuocTb ¥ IC, paBrHasg 8000 Om-m.
[Tpeanonaraercs, 4To Mepaias GuomMacca majaeo-
o6bekTa Oyger cosgaBaTh MOZOOHBIE aHOMAJIMU
YJAEJNBHOTO AJIEKTPUYECKOTO COMPOTUBJIEHUS B 00'b-
eMe Cpe/ibl.

AHaornaHbIM 00Pa30M MPEJTaraeTcst JTOKAJM-
30BaTh TEJI0 MAMOHTA B MEP3JIBIX OTJIOKEHUSX TONMBI
p. IOpubeii. [yt 31010 HEOOXOAUMO OTIPEIETUTD TIPH-

88

MepHOE MeCTOTIOIOKeHNe 00bekTa (Hampumep, 1Mo
pacckasaM OYeBH/IIEB HAXOKU ) U OTPAHUYHTD I1JI0-
Ia/Ib TIOUCKOB HECKOJIBbKUMHK COTHSIMU KBAJPATHBIX
MeTpoB. B mpesenax miomaaku paséuTth ceth Hab-
gonenust 1,5 x 2,5 M U IPOBECTH TIOMIA/HBIE AJIEKT-
puvecKne 30HAMPOBAHUSA METOJOM 3JIEKTPOTOMO-
rpadun. Mcxo/s n3 1aHHbIX 0 pazMepax B3POCJIOTro
MaMOHTA, TPEAMONATAETCS, YTO 00BEKT MOJIKEH
coznaBaTh anoMamun Y JC aaaunconinoi hopmel
C OTHOTITEHTEM GOMBIMON 1 MAION Tosyocei Kak 1:2,
B OTJINYE OT IMHEWHO BBITSHYTHIX aHOMAJINI COTIPO-
TUBJICHWSI, CO3/IaBAEMBIX TTOJITMTOHAIBHO-KITbHBIMI
JIbIAMU.

OmnbITHBIE TOMCKOBbIE PadoThl. Dusnyeckoe
MOJIeJINPOBaHKe IPOBOAIIOCH B moiime p. Opubeit,
BBITIOJTHEHHO AJITTIOBUATTBHBIMU OTJIOKEHUSIMU TOJI0-
[[eHa, B KOTOPBIX He MOTYT COIEPKATHCST OCTAHKU Ma-
MOHTOB B IIEPBUYHOM 3aJIeTaHNN. HO3TOMy OIIbITHbIE
[OMCKOBbIE PabOThHI BEJUCH Ha MOTEHIIMAIBHO “Ma-
MOHTOHOCHBIX” OTJIO}KEHUSIX ILJIEHCTOIIEHOBOI Teppa-
CBI Ha yJacTke Ne 2.
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180 200 220 240 m

A, ycn. en.

Puc. 6. IIpumeps! pagaporpamMm, noJy4YeHHBIX TP MapIIPYTHOI CheMKe Ha IUIeiiCTOIeHOBOI Teppace.

PaGoTbl BKJIOYATU MAPIIPYTHBIE U3MEPEHUST
reopaiapoM U 2JIeKTpUYECKUe 30HANPOBAHNS TI0 OfI-
HOMY TIpO(DUITIO, TIepeceKaIeMy Teppacy ¢ ceBepo-
3ama/ia Ha I0T0-BOCTOK. J/TiHa TeopaslapHbIX peiicoB
cocrasiisima 200—-250 M, aymta mpoduILst 2JIEKTPOTO-
morpacdun 115 M ¢ Imarom 1mo mpohuiIio 5 m.

[Ipumeps! pajjaporpaMM MapuUIpyTHONH CbeMKH
1oKas3anbl Ha puc. 6. B saBucuMocTu ot THIIA T0BEPX-
HOCTHOTO TIOKpOBa n3Mensercsd ammiaurtyaa (A) cur-
HaJla B BepXHeH yacTu pajaporpamm. B nepeysiaxk-
HEHHBIX HU3MEHHOCTSIX HAOJIIOIAETCST XapaKTEPHBIT
“3BOH” — HU3KOYACTOTHBIE BBICOKOAMILIIUTY/IHBIE TTe-
peOTpasKeHUsI CUTHAJA, KOTOPbIE BBITJISIAT HA Bpe-
MEHHBIX Pa3pe3ax yepejloBaHUeM MMUPOKUX APKUX
YepHBIX 1 Gestbix mosioc. OOINM It BCeX pagapo-
IPaMM SBJISETCS HAJWIUe CUJITBHOTO ITyMa, BbI3BAH-
HOTO MHOTOUNCJIEHHBIMU TIEPEOTPAKEHUSMH OT Kpa-
€B MOPO300OIHbBIX TPEIINH U JIEASHBIX IIJTIPOB, KL
1 IPOXKUIKOB Jibja. Hanmuune MHOrounc/IeHHbIX Ieo-
JIOTUYECKUX OMEX YCyTyOIIseT mpobaeMy HHTeprpe-
TallMU reopajlapHbIX JaHHBIX, KPOMe TOro, IOKa He
MMOHATHBI UHTEPIIPETAIMOHHbIE KPUTEPHH, 110 KOTO-
PBIM MOKHO BBIZIEJTUTH O0BEKT MMOMCKOB HA Pajiapo-
rpamme.

Ha puc. 7 mpencraBieH pa3pes COIPOTUBJICHUI
4yepes TIEHCTOIIEHOBYTO TEPPACY U €TI0 Te0JIOTHIECKAs
uHTeprperanus. Pa3pes cOCTOUT U3 MPEeMMyIIeCTBEH-
HO TTeCYaHBIX OTJIOKEHUI, ¢ TIYOUHBI 5—8 M cJ10eM
BBICOKOTO COTIPOTUBJIEHUS BBIJIEJASIETCS MJ1aCTOBAS
3aJtesKb Jibja nepemennoit (10—15 m) mommoctu. Ilo-

rpyskKeHue KPOBJU BBICOKOOMHOTO TOPM30HTA Ha
CKJIOHE 0TO-BOCTOYHOU 3KCIO3UITUU MOXKET OBITh
CTIeJICTBUEM TIPOTAUBAHMS IIJIACTOBOTO JIbIA B TEPHUO]L
MPOIILIOTO moTerieHust kinMmara. [Togo6Has nHbOp-
MaIUsT MOJKET OKa3aThCsl TIOJIE3HOM TIPU OTIPE/IeTICHIH
BO3pACTa TJIACTOBBIX JIB/IOB U PEKOHCTPYKITHH MAJI€0-
KJTMMaTa.

B BepxHeit vactu pa3pesa JOKATbHBIMU BBICOKO-
OMHBIMY AaHOMAJIUSIMA OTMEYAIOTCS TOJTUTOHAIBHO-
JKUJIbHBIE JIB/IBI U BBICOKOJIBAUCTHIE TPYHTHI. KoHbu-
rypaiusi aHoOMaJIiil MO3BOJISIET KAACCU(PUITUPOBATD
WX Ha KUJIbHBIE U U30MeTPUUHbIE. Pazmep nsomer-
puaHBIX aHoMannii 2,0—2,5 M. JIOTHYHO 0KUAATh, 4TO
MepaJas Gromacca 1ajseoodbekTa OyeT co3iaBaTh
TaKue JKe KBa3uM30MeTPUUHbIE aHOMAJIUH BBICOKOTO
conporuByenusi. OUeBUIHO, YTO HA CIETYTONIEM JTa-
Iie TIOMCKOB HYKHO OY/IET e TAIU3UPOBATh TIOA00HbIE
JIOKJIbHBbIE AHOMAJIMH BEPXHEN YacTH pa3pesa 1 usy-
YT UX paclpeeieHue B IJIaHe U 1o rIyOuHe.

leopasmonokanmoHHble 30HIUPOBAHUS JAIOT
BO3MOKHOCTD JI€TAJbHO BBIIEJUTH JIEJSTHbIE JKUJIbI
(puc. 8). OHAaKO BBIJIEAUTD CPEIN CUTHAIOB-TIOMEX
MOJIE3HYI0 AaHOMAJIUIO TIPU PEAIbHBIX TTOMCKOBBIX pa-
6otax Oyzer BecbMa 3aTpyAHUTENbHO. Pagaporpamma
3alIyMJyeHa OTPAKEHUSIMH OT JIOKAJbHBIX HEOTHO-
POTHOCTEH pa3pesa, a BEPXHSS 4acTh Pa3pe3a CKPhITa
32 BBICOKOAMILJIUTYIHBIM U HU3KOYACTOTHBIM CUTHA-
JIOM TTIOBEPXHOCTHOM BOJIHBI.

OHVM 3 TJIABHBIX BOITPOCOB TIPU OPTaHU3AI[NT
MTOVCKOB IJIEHCTOIIEHOBOI MeradayHbI SIBJISIETCS BOII-
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Puc. 7. Pa3pes yeIbHOrO 3J€KTPUYECKOTO CONPOTHBJIEHUS IIOPOJ Yepes MieiicToleHOBYIO Teppacy (a) u

ero unrepnperamnus (6).

1 — necku u cynecu; 2 — nen H]IaCTOBbIﬁ; 3 — JKUJIBHBII JIeJl U BHICOKOJIbIICThIC TPYHTbBI.

poc: e uckatb? O4eBUIHO, YTO [€TAJIbHBIE CILIONI-
HbI€ TJIOTaIHbIe PAOOTHI B TYH/PE MOTYT HOTPEGOBATH
GOJIBIIIOTO KOJIMYECTBA CPEJICTB, BPEMEHU U He TIPH-
BECTH K JKeslaeMOMYy pe3dyJibraTy. Ha mamn B3rusiz, 1mo-
HCKU BJIOJIb OepPeroBoil TnHIM HoJee MPeAnoUTUTEb-
HBI KaK C TOYKU 3PEHUS JTOKAIU3AMUN YIACTKOB, TAK
U JIUIST TOCTIe Iy otiiel “mo0bpran” 00beKTa TIOMCKOB Iy -
TEeM BBIMBIBAHW UX 113 TOJIIIHN MEP3JIBIX OPOJI BOJIOH,
Mo/IaBaeMOM MMOJT HATTOPOM 13 peku. Broirre 6bII0 OT-
MedeHo, uTo B noiiMe p. FOpubeii octanku meraday-
HbI HE MOTYT HaXO/[UTbCS B IEPBUYHOM 3aJIeTaHUU.

Hau6osiee BepOATHDBIIT MEXaHU3M MOSIBJICHUS JIPEB-
HUX OCTaHKOB HA [HEBHON MOBEPXHOCTU — ITO BbIIIA-
JleHUEe U3 BBICOKMX TLJIEHCTOIEHOBBIX Teppac B 1IPO-
ecce X GOKOBOI 9po3un 1 TepModpo3un. [ToaToOMy
HEOOXOIMMO B TIEPBYIO OYEPEh TOKATH30BATH MECTA
BBICOKHX 3PO3UOHHBIX OOPBIBOB BJIOJIb BCETO Tede-
HUST PEKH U TAKUM 00Pa30M BBIIEIUTD TIOTEHI[HAb-
HbIe YIaCTKY MOMCKOB. Hamu OBLT TpOBe/ieH anans3
tonorpadpudeckux kapt macmrraba 1:50 000. Kpure-
PUSIMU BbIJIETIEHUS TOTEHIINATBHBIX YIACTKOB SIBJIS-
JIOCh TIPEBbINIeHUE GEPEeroBoil JUHUU HAJl YPE30M

80 100 120

X, M

0

50 -k

100 2
4

150 6

t, HC 8
10
.M

Puc. 8. Teopaanonokanonnslii pa3pes yepes MIelHCTONEHOBYIO Teppacy.

CTpe]IKaMI/I IIOKa3aHO II0JIOJKEHH e M0p03060ﬁHbIX TPENInH, 3all0OJTHEHHbIX JIb/IOM, 110 JJaHHbIM Ireopajapa.
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03. Jlyuato
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(19

Tapko-Cane

Puc. 9. Kapra-cxema pacnosio;keHus NOTE€HIUAIbHBIX y4acTKOB (1-16) /11 HOMCKOB IIEHCTOE€HOBOI

MeracayHbI.

Bozbl Oojiee yeM Ha 10 M. Okazanoch, 4TO Ha IIPOT-
JKeHuU TeueHus pekn oT Tapko-Cane no Yers-IOpu-
Oest HacuMThIBaeTca Beero 16 yuactkos aumHoi ot 0,2
1o 3,0 kM Kaxabii (puc. 9). bosbias ux yacTb CKOH-
IIEHTPUPOBAHA B HUKHEM M CPeJIHEM TEUeHUU PEKU.
Bamskoe pacmiosioskeHne y4acTKOB B MECTax UX TPYII-
[UPOBKU JiejiaeT yA0OHOI OpraHu3aiiio MoJeBbIX
pabor.

BbIBO/IbI

OTBITHO-METOIUYECKNE BJIEKTPOPA3BETOTHDIE
paboThl B MofiMe 1 Ha Teppace B CPEJHEM TE€UEHUU
p. IOpubeit mokasasm cieayroiee.

[eoasiekTpUUecKre mapamMeTpbl pa3pesa MpueM-
JIEMBI JIJIsT TPUMEHEHUsT METOIOB 3JIEKTPOTOMOTPa-
(hun ¥ reopagroIOKAIINY TTPU TTOMCKAX TLIEHCTOIE-
HOBOW MeradayHbr Ha 6eperax p. IOpubeit. Heemorpst
Ha Mep3JIoe COCTOsIHUE, pasdpes obJasaeT JoCTaTou-
HO¥ TIPOBOJIMMOCTBIO JIJIST METOJIOB TIOCTOSTHHOTO TOKA
U B TO K€ BPEMs MAJBIM MOTJIONICHIEM 3JIEKTPOMAr-
HUTHOW BOJIHBI TIPU T€OPATMOJOKATTHOHHOM 30H M-
poBanuu. B u3yueHHoM paszpese IpUCyTCTBYET OTIOP-
HBII T€0TEKTPUYECKHUI TOPU3OHT BBICOKOTO COTIPO-
TUBJICHUS, THTEPIPETUPYEMBIN KaK TJIACTOBBIN JIe.
Tak Kax MmIacToBbIe JIb/IbI PACTTPOCTPAHEHB! HA SIMaJie
JIOCTATOYHO NIMPOKO, OKUJIAETCS TOCTATOUHO YacTOe
MOSIBJIEHNE TAKOTO OMOPHOTO TOPU30HTA HA Te0dJIeK-
TPUYECKUX Pa3pe3ax.

Bo3MoxHOCTH TPpEeXMEPHON 2JIEKTPOPA3BEAKH
[O3BOJIAIOT JIOKAJIM30BaTh B 00beMe OPOJIbl aHOMa-
JIWIO BBICOKOTO COTIPOTHRBJIEHN S, BHI3BBAHHYIO JIEITHOM
JKUJIOM. AHAJIOTUYHAS AaHOMAJUA OKHUAACTCI W OT
MEep3JIoi GOMacCHhI.

HecMoTps Ha 9KCITPECCHOCTD U BBICOKYTO paspe-
IIAKOIILYO CIIOCOOHOCTh METO/Ia TeOPaJNOJIOKAIIIH, Ha
CETOIHSATIHUM JICHb OTCYTCTBYIOT KPUTEPUH JIJIST BbI-
JIeJIEHNST MeP3JI0it GmoMacChl MAMOHTA B BBICOKO-
JIBIUCTBIX TMECYAHBIX OTJOKEHUSAX TT0 JAHHBIM pa-
JAPHBIX CheMOK. [IJIs1 manbHeRmux paboT METOIO0M
reopajinoJ0KaINN PEKOMEH/IyeTCS IPUMEHATD aH-
tennbl ¢ yactoroir 200—400 MTT1, Tak kak B cpejax ¢
HU3KUM 3aTyXaHUEM 3JEKTPOMarHUTHOTO CUTHAJIA
(Meps3Jible TIeCKH ) TIPY UCIIOIb30BAaHUN HU3KOYACTOT-
Hbix antenH (Menee 150 MITr) cyniecTByer BeposiT-
HOCTbH MPOTycKa 0ObEKTa B BEPXHEH JacTy pa3pesa
(Ha ray6use 2—3 M). DTa peKOMEHIAIUsT He PacIpo-
cTpaHseTcst Ha paboThl B YCJIOBUSX TPYHTOB C BBICO-
KUM K0a(hPUITUEHTOM 3aTyXaHUS 2JIEKTPOMArHUTHOM
BOJTHBI (3aCOJIEHHBIE TTOPO/IBI, TJIHDI ).

[To maHHbBIM 2sieKTPOTOMOTpAdUH B TIIEHCTOIE-
HOBBIX OTJIOKEHUSX, MOTEHITMATHHBIX Ha 0OHAPY-
JKEeHUe TeJl MAMOHTOB, B Pa3pese BBIIEISAI0TCS MOIII-
HBIE CJION JIb/Ia, @ B BEPXHEI YaCTH pa3pesa — JIOKaJb-
Hble 00BEKTHI pazmepoM 2—2,5 m. [l ycraHoBIe-
HUs MPUPOJBI aHOMANNN HeoOXouMa JleTalbHast
MPUBS3KA BUIUMBIX C TIOBEPXHOCTH MOPO30OOITHBIX
TPEIIUH U IPYTUX KPHOCTPYKTYP K TPOhUIIo Habi0-
JIeHUSL.

ITpu morckoBbIX paboTax PEKOMEHAYETCS JBa
MOZIX0/Ia K OpraHusanuu cetu HaboaeHni. [lepoiit
MTOJIXOJI TIPEIyCMATPUBAET JIeTAIbHBIE TJIONIaHbIE
paborsl 110 cetn 2,5 x 2,5 M B MecTax, 0003HaYEeHHbIX
OYeBUIIIAMI HAXO/[0K OCTAHKOB MaMOHTa, OrpedeH-
HBIX BTOPUYHO. BTOPO#1 110/1X0/1 3aKj104aeTcs B 11po-
(hUITHHBIX 2JIEKTPUYECKUX 30HAMPOBAHUSAX BIOJIb BbI-
COKHUX Teppac IJIeHCTOIeHOBBIX OTJIOKEHNH, HAX0/14-
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HIUXCS B CTaiuu 3po3un. JIokaamzoBaHHbIE B pa3pe3e
00BEKTBI MOJKHO BCKPBIBATD IIyT€M Pa3MbiBa BOIOM,
mojiaBaeMoi u3 peku 1oy Hanopowm. Ilpu npoduins-
HBIX TIOMCKOBBIX Pab0TaX METOAOM 9JIEKTPOTOMOIPa-
(bun pekoMenyemMoe MeKIEKTPOHOE PACCTOSHIE
2,5 M. It pasbpaxosku anomanuii ¥ IC ciaenyer Je-
TaJIbHO KapTUPOBATh KPUOTEHHbIE CTPYKTYPHI, TIepe-
cekaemble Te0(U3NIECKUMU TTPOPUIITMU.
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