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NETPOPUZNYECKHUE XAPAKTEPUCTUKHU BMELIAOIUX
[MOPOJ ! BOITPOCHI SKOJIOTUU OKPYKAIOIIEN CPE/IbI
[IPU ITPOTHO3HBIX IOUCKAX KUMBEPJIUTOBBIX TE.I

A.T.BoupaapeHko, M.H.Smmylc

AK «AJIPOCA», Axymckoe HayuHO-Uuccre008amenbCcKkoe 2e01020pa3ee004yHoe Npeonpusimue
LHHUI'PH, 2. Mupuwviu, Pecnybauxa Caxa (Axymus)

lMpusepeHbl pe3ynbTaThl UIMEpPEHUA NETPOINEKTPUYECKUX, NNOTHOCTHbIX NapameTpoB U CKOpoCcTen NPOAONLHLIX BONH
TeppvureHHo-kapboHaTHbIX OCagOMHbIX NOPoA B NpocTpaHcTee kumbepnuroBon Tpybkum AmakuHckas MupHuHckoro nons 3anapHou
AKYyTUW U NOKa3aHa UX.CBA3b C IKOMOrMen oKpyxawuwlen cpeabl. BoiaBneHnHbie B OKONOTPYOOUHOM NpOCTpaHCcTBe aHOManbHble 3Ha-
YeHNA KOIPPDUUNEHTOB aHN3OTPONNKU INEKTPUHECKOrO CONPOTUBNEHNUS U UX MHBEPCUOHHbIE CBOWCTBA MOTYT 6bITh MCNONbL3OBAHbLI B
KayecTse AONONHUTENbHbIX KpUTEpUeB npu nouckosbix paboTax Ha anma3sbi.

[foBbiwieHHe 3HPEKTUBHOCTH NMOMCKOBLIX padboT
reonoro-reopu3nyeCKUMM METOdaMH Ha OMOUCKOBAH-
HbIX IUIOWAAAX B peaenax ASHCTBYHOLIMX rOpHOAOODI-
BAIOLUMX MNpeanpuaTuii Ha TteppuTopud ManoboTyo-
OMHCKOro anaMa3OHOCHOro paiioHa SIKyTHH no oOHapy-
KEHUI0 HOBBIX KOPEHHbIX MECTOPOXAECHHH anMa3oB
ABJISETCS BECbMa aKTyabHbIM. B CBSI3U C 3TUM BO3HU-
KaeT HEeOOXOAUMOCTb HMCKaThb OONOJIHUTESIbHBIE TMOMC-

KOBble MHIMKALIHOHHbIE KPUTEPHH Ha Oasze M3ydyeHus

neTpogU3MYECKUX MnapaMeTpoB BMeELIAOLWMX KapOo-
HaTHBIX CPeJl U UX U3MEHEHHE B MPOCTPAHCTBE KUMOEp-
JIUTOBBLIX TpYOOK B3pbiBa U pa3jiOMHBbIX CTPYKTypax. B
HacTosALlEe BpeMs HAKOIUIEH 3HA4YWUTENbHbI MaTepHa
M omybnukoBaH B psaae paboT, B KOTOpPbIX OTMEYEHA
3JHAYMMas PpoJib BELUECTBEHHO-UHAMKALMOHHBIX Tnapa-
METPOB MOpPOA AHATPEM M BMELUAIOWIMX HX Cped NpH
MHTEPIPETALUUH PE3YNbTAaTOB reoPU3IHYECKUX METOMOB
U pELIEHHH HEKOTOPLIX BOMPOCOB, CBA3aHHbLIX C 3KOJIO-
rued okpyxarouerd npupoaHod cpensi. [1-7]). Takx, B
YaCTHOCTH, B KOMILIEKcEe paboT no MexCKBaXKHHHOMY
PaAHOBONHOBOMY MNMPOCBEYUBAHHIO NMPH HHTEPrpeETaLHy
MOJIEBbIX MAaTEPHANIOB C YYETOM IMETPOITEKTPHUYECKHUX
JKCTIPECCHBIX U3MEPEHHI HAa MEp3JIOM KEpHeE, Ha Orlo-
UCKOBAHHbLIX OypeHHeM 0e30peosnbHBIX rIoWanAsX B
JannbiHo-AnakurckoM paioHe B 1990 r. ObliM OTKpBI-

Tbl TIYOOKO MnorpeGeHHble 4YeTbipe KHMOEPIHUTOBbLIE
TpyOkn [3].

HeobxoauMo OTMETHTb, B MHUPHHUHCKOM KHM-
OEpJIMTOBOM NOJIE UMEETCA OMNPENESIEHHOE KONUYECTBO
BbISIBJICHHBIX, MAJIOKOHTPACTHbIX, HE3aBEPEHHBIX U
CJ1aDOM3YUYEHHbIX MPOTrHO3UpPYEMbIX aHoManuid. Hame-
YEeHHblE OOBEKTBI 4YAaCTO ABIAIOTCA HETHIMHUYHBIMH, HH-
OUBUIYAIbHBIMH, XapaKTEpHU3YIOLLUHECHS HEBbIPAXKEH-
HbIMM TPaIUUUOHHBIMH T€OPU3UUECKUMH HHIANKALH-
OHHBIMH NapaMeTpaMH. TakHe NEpCrneKTUBHbIE U3OMET-
pUYECKHE CTPYKTYpb! paHee HaMU ObLIU BbIJEJIEHBI Ha
MHorogpakTopHoM o0pa3e no aHoMalbHO-paclipese-
JIEHHBIM NMETpoPU3IHYECKUM NMapaMeTpaM Ha MOUCKOBBIX
yyactkax HoBbift (pacrnonoxeHHOro B 30He perMoHalb-
Horo BoctouHoro pasnoma MupHuHckoro nos) H Ile-
peBabHbIA, npuypoyeHHOro k MHannbiHo-OneHekckou
pa3IoMHOH KHMOEpPIUTOKOHTPONHUpYIOLLEH 30HE |3, 8].

KumbepnuroBas TpyOka AMaKkHHCKas NepeKpbl-
Ta MEp3JIbIMH MECYaHO-MHHUCTBIMU U NMeCYaHo-rajey-
HbIMH IOPCKUMH OTJIOKEHHAMH MOLUHOCTLIO 10 6 M,
3HaYEHUs YOENAbHOrO 3JIEKTPHUYECKOro COMPOTHUBJICHUA
(p) NS KOTOPBIX HAXOAATCA B OCHOBHOM B Mpejaeiax
80-200 Om.Mm; cnabornuHucTbie («OTMBITBIE») HOPCKHE
CBET/bI€ MECKH HMMEIOT BBLICOKHE 3Ha4YeHHWs p, AOCTH-
rajouie 600-800 OmM'M, HMX NMIOTHOCTb COCTAaBJSIET
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Puc. 1. YcpeaHeHHble 3JIeKTpHYeCKHE MapaMeTpbl
pasJIHYHbIX THNOB NOpPOA B AMana3oHe 4acrot 0,1-40

MTI'u: 1 - enuHucmsle U3BECTHAKU, necyaHble Mepeenu; 2 —
u3zeecmHaK 0onomumu3auposaHHbil bpexyuessil (cka. 17/563 M),
3 — u3eecmHAK 00NOMUMU3UPOBaHHbIU, 0eGhOPMUPOBaEHHbLIU C
cynsgpudamu (06p. cke. 5/50 M), 4 — U3BECMHSIK 0ONTOMUMU3U-
posaHHbil U3 30HbI cmsimus (06p. cke. 20/35 M), 5 — uzeecmHsK
okpemHensil, egpopmuposaHHsil ¢ cynsgudamu (06p. cks.
7/51 M), 6 — kumMbepnumsl

1.19- 2,2 r/cM’, a MarHMTHas BOCNPHHMYHMBOCTb (X)
3JHAYMUTE/ILHO HMXKE, YeM KMMOEpJIMTOBBLIX MOpPOI H Ha-
XOAUTCA B rMpeaenax (15-50)-10° ex. CH. OnHako B
NepeKphIBAIOIUMX KUMOEpIINTOBbIE Tejla OTJOXKEHHMAX
BCTPEYAIOTCA 4aCTO JIOKAJIbHBLIE OOBEKTHI ¢ MarHWUTHBI-
MU H TUIOTHOCTHBIMH CBOHCTBaMH, OJIM3KUMH K TaKo-
BbIM KMMOEpPJIMTOBLIX MOpOA, MarHMTHass BOCIMPHHUM4H-
BOCTb KOTOPbIX HaxoOAMTCA B Mpenesax (100-900)-107
en. CH.

TeppureHHo-kapboHaTHblE BMeELLAIOLIHE MeEp3-
Nible MOpoAbl YCTbKYTCKOH CBHUTBbI (B MHTEpBase TyOHH
35-60 M OT OHEBHOI MNMOBEPXHOCTH) B IPOCTPAHCTBE
KUMOepIUTOBON TPYOKM AMAKHHCKas XapaKTepH3yIOT-
CS BbICOKUMH 3HAYE€HHAMH YACIbHOrO 3JIEKTPHYECKOro
CONpPOTHBJIEHHA, U3IMEPEHHOr0 NEPNEHAUKYJIAPHO P, H
BAOJIb HAaMIaCTOBaHUA NMOpPOA p,. Tak, p,, Py HA HACTOTAX
anekrpryeckoro noJs (f) 0,625 u 1,5 MI'u xapakrepH-
3YIOTCA NpeaenbHbIMU 3HAYEHUAMH, PaBHBIMH COOTBET-
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ctBeHHo 350-2400, 300-1300 » 300-1300, 200-1200
OM'M. Haunbonee BeposiTHbie CpEAHECTATHCTHYECKHE
3HAYEHHA P, H P, Ha 3THX uYacToTax cocrasisaoT 1400,
600 u 760, 400 OM'M cooTBeTCTBeHHO. CieA0BaTENLHO,
aHU3OTPOMNHSA 3JIEKTPHYECKOTO COMPOTHUBJIEHHA Ap He-
IOCPEACTBEHHO BMELHAIOLIMNX KUMOEPIHThI paccMaTpH-
BaeMbIX Mopoa Ha yactotax 0,625 u 1,5 MI'l HH3Kas H
coctamnseT Bcero 1,3 u 1,5. B HekoTOpbIX city4asx (Ha-
MpUMep, Koraa Nnopoaa He IMpeTepnejia M3MEHEHHSA B
pe3y/bTaTe B3PbIBHbIX MPOLECCOB NPH BHEAPEHWUH AH-
aTpemMbl) Ap MOBbIIIAETCA OO 3Ha4YeHW# 2,2-2,4, a Ha
3HAYUTEIBHO OONBIUMX pPACCTOAHUAX OT Hee 10 3-4 W
oonee [1, 3]. CpeaHue 3HA4YEHHUS OHIIEKTPHYECKOH
MPOHHULIAEMOCTH €, U g Ha yacrtorax 0,625 n 1,5 MI'u
pocturaioT 25 n 15 g, Ko3apduuueHT mnornoueHHs
3HEPrUH paAHOBOIH K" BMELLAIOLIWX OCAAOYHBIX NMOPOA
Ha 3THUX yYacTtoTax Haxoautcs B mnpeaenax 0,02-0,048
(cpennee — 0,038) u 0,03-0,13 (0,09) Hn/m. Otcrona
CJIEDyeT, YTO NpUBEACHHbIE BbILIEe H HA pUC. | AaHHbIE
CBHAETENBbCTBYIOT O HabaonaeMol MHTEHCHBHOM Yac-
TOTHOW OHUCMEPCUH IJIEKTPHUECKHX MapaMeTpPOB H Bbl-
COKO#i kOHTpacTHocTH no p Ha vactrore 0,1 u 40 MI'u
MEXTYy KUMOepnuTaMd M M3BECTHAKaMH PpPasIHYHOro
COCTaBa, XapaKTEPU3YIOLIEHCA 3HAYEHUAMH 5,2 U 2,7
COOTBETCTBEHHO. DTOT KPHUTEPUHA YCMEIIHO HCMOJIb3y-
eTCA TMpPHU MOCTPOEHUH Te0INEKTPUUECKHX MOMENIEN Me-
CTOPOXAEHHI aIMa30B, HEOOXOAMMbIX MNpPH MPOTHO3-
HOM ITJIAHUPOBAHHUU MOUCKOBbIX METOIOB.

ABTOJIMTOBbIE KMMOEpAUTOBBIE OpEeKYHH CeBep-
Horo tena 1l ¢a3bl BHEApPEHHUs XapaKTEepH3yroTCA Ciie-
OYWOLWHMHA MpeaeibHbIMKM 3HAYEHUAMU ITHX MapameT-
pOB: P,g — 120-500 (cpennee 400) OM'm (y Be3me 0,625
MI'n); € — 48-82 ¢, u k" - 0,05-0,09 Hn/m. Ina BbIBET-
penbiXx KWMOepauTOB (KOpa BBIBETPHBAHHMA) BEPXHHX
FOPH3OHTOB OHM COCTABJIAIOT. P,y — 70-120 OM'M; € -
90-120 ¢g,, k" - 0,18-0,3 Hn/m. JIns Haubonee HMHTEH-
CUBHO M3MEHEHHBIX MpPOLECCaMH BbIBETPUBAHUA MEP3-
NbIX XENTOBATO-0ypbIX IIMHUCTBIX PBIXJBIX KUMOEpIH-
TOBbIX MOPOA TPYOKH, pa3BUTLIX OO0 MTYOUHBI 25-30 M
(no ckB. 2, npobypeHKoit no kumbepantam LU ¢asel, a
TaKXe B TNPUKOHTAKTOBbIX YacCTAX TeJla), 3HAYEHHUS P
pnocturaiot Tosabko 30-80 Om-'M, njgotHoctH - 2,13
r/cM’, a rimy6xe 50 M — 2,32 r/cM’ ¥ GoJibllie, MarHuT-
HOM BocTpuuMyHBOCTH — 70-880-107 en. CH.

OTMeTUM, YTO 3HAYEHHUA P BBIBETPEJIbIX KHM-
OepJIMTOBLIX NOPOI, NMEPEKPHITLIX TEPPUreHHO-0Caq0U-
HbIMW MOPOJAaMH, NOJyYEHHbIE 10 METOAY HHAYKUHH Ha
yactoTe 75 k' B UX €CTECTBEHHOM 3ajleraHMH, COCTaB-
mmotr  80-120  Om-M  (maHubie [.J].banakuuHa,
B.M.IOpkoBa, 1970). OnHako B ckB. 2, npoOypeHHOH B
CeBepO-3aMafiHON 4acTH Tesia B 30HE KOpPb! BbIBETPHBa-
HUA, BCTPEYAIOTCA OTHOCHUTEJbHO CBEXHE pa3HOCTH
kapOOHAaTHU3UPOBAHHOIO KHUMOEpJIMTa, XapaKTepH3y1o-
LIerocs npenenbHeIMHK 3Ha4eHHAMH p — 290-400 Om M.
B oTmenbHeIX Ciyyadax TakWe KMMOepnautbl ¢ riaybuH
25-50 M, IIOTHOCTbL KOTOpBIX AocTtHrana 2,39-2,42
r/cm’, uMenn 3HayeHns p S00 OMm M.

BecbsMa BbICOKHMH 3HAYEHHUAMM P U HU3KHUMH € H
K" OTNIHYAIOTCA KaJlbLUUTU3IHPOBAHHbIE MACCHBHbIE KUM-
Oepnutosbie Opexunn Il ¢a3bl BHEAPEHHUA HOXKHOrO Te-
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Puc. 2. CooTHOLIEHHE YAeNLHOr0 3/1eKTPHUYECKOro CONpPOTHBJIEHHS, H3MEPEHHOI0 NMepPNeHANKYJIAPHO P, H
B/10JIb P, HaNJIACTOBAHHSA OCAN04YHbIX MOPOA: a — HOpManbLHas aHu3omponus; 6 — uHeePCUOHHas aHuzomponusi; 1-13 -

HOMEpPAa CK8aXUH COOMBEMCMEEHHO

na: 500-1000 (cpeaHee 800) Om-M, 29-58 g, n 0,03-
0,046 Hn/m. BbicOkHE 3HAYeHMA p U HHU3KHE € U K
KumOepanuToB TpyOKH AMAaKHHCKas OIMpenestoTcs
NMPUCYTCTBHEM MNCeBAOMOP(PO3 KalbLUKUTa ¥ MOHOMHHE-
pPAIbHbLIX KPYIHBIX J€ACTOBHAHLIX €ro obpa3oBaHuil. B
kapOOHAaTU3UPOBAHHBIX KUMOEpIUTAX NENHCTHI KaJIbLMTA
4acCTO pacrnosaraloTCs KOHLUEHTPUYECKH BOKpYr BKpar-
NNEHHUKOB CEpPNEHTUHU3IUPOBAHHOIO OJIMBHHA W KCEHO-
JIATOB OCaA0YHbIX NMOPOJ, 4YTO, MO-BUAHMOMY, onpene-
NAET BbICOKHE 3HAYEHHUA YAEJBHOr0 3JEKTPHUYECKOIO
CONMPOTHBJIEHMA H IMOHWXKEHHblE — OHINEKTPHUECKOM
NMpPOHXWLAeMOCTH [3].

B HacTtosweii pabotre npu npoBeNEHHOM TIUA-
TENbHOM aHaJlu3e pe3yJbTAaTOB METPOPHIUUECKHX M3-
MEPEHHI B YCJIOBUAX OTpHLATENBHBLIX TeMnepartyp (2-
3°C) Ha 490 obpa3uax TeppHreHHo-kapOOHaTHLIX MOPOL
YCTBKYTCKOW CBHUTBI HH)XHEro OpIoBHKa B MPOCTPAHCT-
Be TpyOkH AMakuHCKas (pacnosoXeHHOH B 30HE CKpblI-
TOro CybMepHIAMOHAJILHOrO perMoHaNbHOro 3amnaaHoro
pa3noma) Obina BbISBJIEHA BECbMa HHW3Kas, H3MCHSAIO-
IIAACA NO JiaTepau aHU30TpOoNus (A) YIAENbHOro JMeK-
Tpuueckoro conpotusiaeHus (p) (Ap= ps/p), a Takxke
BnepBbie Obula OOHapykeHa WHBEPCHSA aHH30TPONHH
APn= P/Pn, TOE Pp U Py, KAK OTMEUYEHO BBILLIE, CKTPHUE-
CKOE COMNMPOTHUBJICHHE, COOTBETCTBEHHO MEPMNEHIMNKY-
NIAPHO Y BIOJb HAIUTaCTOBaHHA FOPHbIX MOPOA (pHc. 2 a,
6). UuBepcus aHuzoTponuu p (aHOMalbHas aHH3OTPO-
MuA) O3Ha4aeT, YTO H3IMEPEHHOE p BAOJIb HAI/IAaCcTOBa-
Hua nopoa 6onplue, yeM NEpneHIHKYJIAPHO.

Bawxkalmee okonoTpyboyHOE MNPOCTPAHCTBO
(6onee 200 M) xapakTepH3yeTcs TECHOH MpAMOW npo-
NOPLHUOHANIBHOW CBA3BIO MEXIY 3aMEpaMH P,y NEPIICH-
AUKYJAPHO M BAONb HArUIacTOBaHUA nopod (puc. 2 a).

Pa3nnyue Mexay 3HaYEHHAMH p, U P, BECbMa HE3HAYU-
TeJbHOE, MO3TOMY OTHOWIEHHE p, K p, (Ap) B rOpHOM
MacCHBe, NMPHUMbIKAIOLWEM K TpyOke, NMpaKTHYECKH MpPH-
onuxaetrca k enuHuue (puc. 3). AHaJIOrM4yHas 3aBUCH-
MOCTb HabarogaeTcs M I8 UHBEPCHOHHOW (@HOMaJib-
HOH) aHU3OTPOMNHWH, KOraa 3amMepbl INEKTPHUUYECKOIo
conpotuBneHns Ha 90 oOpa3suax (yacto OpexkunposaH-
HbIX ¥ CyNbQHAU3IUPOBAHHLIX) U3 284 BAONB HAMIACTO-
BaHMA MOPOJA OKa3aJIUCh BbILIE, YEM MEPNEHIAUKYIAPHO
eit (puc. 2 a). I1a 3aBUCUMOCTb, KaK BHIIHO W3 pHUC. 2 a,
CABHHYTAa B CTOPOHY OOnbLIMX 3HA4YeHHH p,. BeiaBneH-
Has HaMH WHBEPCHS JIEKTPHYECKOW aHU3OTPOIUH, Ha-
paoy € BeChbMa HH3KOH HOPMaJbHOH aHHM30TPOIHEH
(puc. 2 a, 6), cBs3bIBaeTcs ¢ 0Opa3oBaHUEM MOCIETPY-
O004YHOI pa3HOOPHMEHTHPOBAHHOW CYOBEPTHKaIBHOA M
NOCJOAHOA TPELUMHOBATOCTbIO, IMMOJIHOCTbHIO 3aAIECYEH-
HOH HU3KOTEMINepaTypHOH BTOPHYHOH NMHUPHT-AOJIOMHT-
KBapL-KaJIbLIKTOBOH MHHepanu3auuei, HabmoaaBLICi-
CA TpH B3PBIBHBIX MNpoueccax BO BpeMA BHEAPECHUA
kuMOepnutoBoro pacnnasa [1-5]. [Ipu 3TOM A0/IOMHTO-
Bas COCTaBJfIOLlat B MHUHEpaJbHOM COCTaBe Mpeobpa-
30BaHHbIX TepPpPHUreHHO-KapOOHAaTHBIX BMeELIAIOLWKWX TO-
pon TpyOkH AMakuHCckas npeobnagaer (AaHHbIE
A.A Ko3nosa), nocturaer 60-70%. Tak, B Tabnnue no-
Ka3laHa OTYET/MBaf CBA3b MEXOY HACHIIIEHHOCTBIO N0-
NIOMHUTOM BMELLAIOLWKWX nopod U ¢QU3IMYECKHMH napa-
MeTpaMH. BbicokMe 3Ha4€HHS 3JIEKTPUUECKOro COMpo-
THBJIEHUA, CKOPOCTH MPOAOABHLIX BOJH, NMIOTHOCTH H
HH3KHE — IMINIEKTPHYECKOH MPOHMLAEMOCTH, dPdek-
THBHOW MOPHCTOCTH U KO3 PHLHEHTA INEKTPHUECKOH
aHH3O0TPONHU TPEUMYLUECTBEHHO OMPEAENAIOTCA CO-
AepXaHUEM J0JIOMHUTA.
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Puc. 3. U3menenune 3HaueHuii neTpoPHIHYECKHX MapamMeTpPOB 0CAAOYHbIX MOPOA YCTBKYTCKOH CBHTbI MO

NpopHII0 CKBAKHH B NMPOCTPAHCTBE KHMOEPAHTOBOH TPYOKH AMAKHMHCKAA: 1 — uzeecmHsiku, 00n0Mumucmesie
u3eecmHsku, 2 — kumbepnumel, 3 — bypoesie ckeaxuHbl (CM. puc. 4); 4 - pa3nomsi

Tabanua

CocTaB K nerpodpuinyecKkHe CBOHCTBA BMELLAOLIMX MOPOA TPYOKH AMaKHHCKAA Mo CKB. S

T Donomut £, 0,625 Ml i T
’ | Bl 0 don’

[lopona # h, M o D OM.M Jeg | Ap Nyy, Y0 o, I'/cM Vo e
Honutosble usBecTHakM | 5-14 j 60 1000-1400 | 20-32 | 1.1-12 | 515 | 2.36-2.53 1 3.2-45
[lecyanucToiii Meprensb | 15 | 10 ﬂ 400 40 1,56 | 18 | 2,43-2,56 3.0
Mepecnansanne m3pecths-| 20-45 50 600-950 | 25-35 | 1.3-1,5 | 612 | 2.36-2.60 | 3.2-38
KOB M MCpresicH | __| | _ aE il | |
Honomutsl ¢ cynbpuaamu 45-50 70 | 1400-1800 18-30 | 1,i-14 | 3-9.5 ﬁ 2,55-2,66.. | 3,0-4.8
bpekuus 1010MHUTOB, ne- | 52 T 40 1200 20 1,2-1,3 7,0 2,58-2,60 4,2
' popMHpOBaHHas 4 _ -
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Puc. 4. Pacnpenenenne ko3¢ppHuHEHTOB aHH3OTPONHH 3JEKTPHYECKOr0 COMPOTHBIIEHHSI B NMPOCTPAHCTBE

TPYOKH AMaKuHCKas ¥ 3anaHoro Pa3jioMa: 71 — u30NUHUU AP,y 8Mewarouiux nopod Ha anybuHax 30-60; 2 — npogunu
bypoesix ckeaxuH; 3 — 30Ha 3anadHoeo pa3noma; 4 — kumbeprnumosas mpybka, 5 ~ nuHelHbIe aHOMasnuU NMOHUXEHHO20 3NeKmpu-

YeCckKo20 conpomueneHusi;, 6 — 3Ha4YeHuUs Pigp (OM.M) N0 OaHHbIM U3MepeHUl Ha MeP3nbix Nnopodax

JlatepaibHOE HM3MEHEHUE YCpPEOHEHHbIX 3Haye-
HHH 3JIEKTPHUECKOrO COMpOTHUBEHHUA HA yacToTe 0,625
MI'u, MIOTHOCTH U CKOPOCTH pacnpOCTpPaHEHHUs [MPo-
NOJIbHBIX BOJIH B NOJIOMUTU3UPOBAHHBIX MOPOAAX HHX-
Hero opaoBHka Ha ypoBHe TyouH 20-60 M, a Takxe
pacrnpeneysieHHe HOpMaJIbHOH H HHBEPCHOHHOHW aHH30-
TPOMMHH 3NEKTPUUYECKOrO0 COMpPOTHUBAEHHA (YacToTa
0,625 MI'u) wunoctpupyetca Ha puc. 3, 4. 3HaYeHHA
H3yYEHHbIX NETPOdHINYECKHX NapaMeTpoB C MpHOK-
)KXCHHEM K IuaTpeMme C loro-zanagHoN CTOPOHBI M CEBE-
pO-BOCTOYHOM — OT 3amafiHOro pa3nioMa OOHapyXHBAKOT
OTYETIUBOE H3MEHEHHE (puUcC. 3, 4). 3nech TaK)Ke BaXKHO
OTMETHUTb, YTO B paauyce 6osiee 200 M oT kUMOepIUTO-
BoH TpyOkH BO BMeELIAIOIIHMX Topodax Habmoxaercs
MOCTENEHHOE YMEHbIIEHHE 3HauyeHUR koIPPHULIHEHTA
AHWU30TPONHHU INIEKTPHYECKOT0 COTIPOTHBJIEHMA H, Ta-
KUM 00pa3oMm, ¢opmupyercs npeaenbHO H3OTPONHas
cpena, YTO MCMOJNBL3YETCH NMPHU NMOUCKOBLIX M pa3Benoy-
HBIX paboTax 3/IeKTPOMarHUTHbLIMH METOJAMH, B TOM
YHUCJIE U PAAUOBOSTHOBBIM MEXCKBa)XHHHBIM MPOCBEYH-
BaHHeEM (3, 6, 7].

B pesynbTaTe NpoBEACHHBIX HCCIACAOBAHHH YC-
TaHOBJIEHO, YTO 3HA4Y€HHA HHIAHKALUWOHHBIX NapaMeTpoB
3JIEKTPHUYECKOTO COMpPOTHBJIEHHA, CKOPOCTH pacnpo-
CTpaHEHHUS NPOAONBHBIX BOJIH, IIOTHOCTH, KOIDPHLHU-
€HTa AaHHU3OTPOIIHHU IJIEKTPHUUYECKOTO CONMPOTHBJICHHA B
KMMOEpHTOBMELLAIOIUMX OCAAOUYHbIX MOPOJAX C MpH-
OavkeHHeM K KHMOEpIMTOBOH nuatpeMe AMaKHHCKas
HCTILITHIBAIOT 3HAYMTEJIbHbIE MMOHWXEHHA, a TaK)Ke BO3-
pacTaHHe MOJIAPH3ALMOHHBIX CBOMCTB, TO €CTh JHIJIEK-
TPHYECKOH NPOHHLIAEMOCTH.

BoisBreHHbIE BBICOKHE 3HAYEHHA 3JIEKTPHYECKO-
ro CONMPOTHUBJIEHHA, HU3KHE BEJH4YHMHbI KOIQ(PHULMEHTA
aHU30TPONHU IJIEKTPHYECKOTO COMPOTHBICHHUSA BMe-
IHAIOUIHX HHOrAa OpeK4YHpOBaHHBIX C BEPTHKAIbHO-
H3BHJIUCTOR-ONPOKHHYTOH MONOCYATOCTBIO H Cynb(QH-
IH3HPOBAHHbIX NMOPOJI, a TakXe OOHapy)xeHHas HHBep-
CHA JJIEKTPHYECKHX MapaMETpPOB B MPOCTPAHCTBE KHM-
OepanToBoil TpyOkH AMakuHckags MHpPHHHCKOro nojs,
Mo HalleMy MHEHHIO M AaHHBIM npodeccopa MITPY
[1.A.Urnarosa u ap. [3,5,9], 006ycnoBnuBaroOTCa B3pbiB-
HbIMH TNPpOLECCAaMH MNpPH BHEAPEHHH KHUMOEPIUTOBOM
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Becmu. Boponeowc. yn-ma. eonocus. 2004. Nel

MarMbl U MOABEMOM TITYOHHHBIX MarHe3WaJibHbIX U ce-
pPOBOAOPOAHBIX (GJIOMAOB MO KPYTONAaAalOUIUM TEKTO-
HUYECKHM HapyLIEHHUAM, TpELMWHAaM H 30HaM [MOBbI-
LIEHHON NMPOHHLUAEMOCTH MEXIY MNiaacTaMu OCANOYHbIX
nopoua.

H3yueHHoe paHee [3] M paccMOTpPEHHOE BbiLUE
H3MEHAIOLLEECS pacrpele/ieHHe Mo jarepaiu 3Ha4eHUH
neTpopU3IMYECKUX MapaMeTpoOB B MPOCTPAHCTBE AHAT-
peMbl AMakHHCKas UMEET FEHETHYECKYIO CBA3b ¢ OOHa-
pyxeHHOil W.B.IlonuBHAKOM MNOBLILUEHHOH AEKPENTO-
AKTUBHOCTBIO BMELUAOWIMKX MOPOId (U3BECTHSKH), rpe-
BbllUAKOIYO BOnu3u auarpeM B 3-10 pa3s, mo cpaBHe-
HUIO C TAKOBOM Ha yHaJieHHbIX y4acTkaX. OKOHTYpEH-
Has IU101UAAb MOBLILUEHHOW HEKPENTOAKTHBHOCTH KHUM-
bepnuToBMELIAIOLIMX MOPOA (OpEOaOB NponapHBaHusa U
KOHCEpBAllMH B MHHEpajlax ra3oBO-XXHIAKUX BKJIKOYE-
HUM) B 2-4 pa3a Oonblue rowanei Boixoaa KUMOEpIIU-
ToBbIX Tea [10]. IIpn 3TOM CcnexyeT NOAYEPKHYTb, UTO
BOKpPYr TpyOOK B3pbiBa MPOCIEKHBAIOTCA 30HbI, 3aMK-
HyTble y4yacTkd (OJIOKM) WA YIJIMHEHHble LLIEHPBI
MOHW)XEHHOW NEKPENTOAKTHBHOCTH, yXOIsdLUUE 3a npe-
aenbl TpyOkU. AHanoruuHsie siBjieHUs [3] HabntonaroT-
CA ¥ NPH pacrpeacseHuH EeKTPUHYECKOr0 CONPOTHBIIE-
HUA U APYrUX PU3HUYECKHUX NapaMeTpoB B MPOCTPAHCTBE
TpyOkn AMakuHckas (puc. 3, 4). 3aecb Takxe HeoOXxo-
IUMO OTMETHUTb €LIE OAHY 3aKOHOMEPHOCTb, Bblipa-
KAIOUIYIOCA B TOM, 4YTO HalOnwogaeMbie MolaaHbIe
AHOMAJIMK NETPOPUIUYECKUX MAPAMETPOB W OpPEOJIOB
JIEKPENTOAKTUBHOCTH T'E€HETUYECKHU CBA3aHbl C BbIfAB-
NIEHHBIMM B nocyieaHee BpeMa b.C. ArHblieBbIM C COaB-
TOpAMH KOHTPACTHbIMKM TE€OXUMHUYECKUMH OpeOoaMH
[MOBbLILUEHHBIX WJIH NOHMWKEHHBIX COAEPXaHUA XHUMHUe-
CKHUX 3JIEMEHTOB B OKOJIOTPYOOUHOM MPOCTpaHCTBE [4,
11]. ®opMUpOBaHUE MOCHENAHUX KAK YK€ YKa3blBaioCh,
o0ycnoBiaeHo rnpoueccamMu AUPPY3HOH MHUrpauuHd Mo
TpelWMHAM Ta30BO-XUAKHX (uIIonI0B KUMOEpIHUTOBOIO
pacrjiaBa BO BMELLAIOUIHE 0CAJ0UHbIE MOPOIbI.

Jlanee BaXHO OTMETUTb B3aUMOCBSi3b C MMpPHBE-
IEHHbIMHA Bbille (PUIHYECKUMHU SABJIEHHMAMH, TJIaBHBIM
06pa3oM ¢ aHOMaTbHLIMU METPOIIEKTPHUECKUMH CBOH-
CTBAaMH MU TNpPOONEMHBIMH BOIMPOCAMU IKOJOTHH OKpY-
xaroute#t cpenpl. Kak H3BECTHO, JIEKTPHUUYECKOE COMpO-
TUBJIEHHE OYEHb YYBCTBUTEJIBHO pEarMpyeT Ha H3MEHe-
HUA B TFOPHLIX NMOPOAAX MOJIOXKHUTENBHBIX BBICOKHX H
HU3KUX OTpHULATENIbHBIX TEeMIlepaTyp, Ha [MpOLIECCHI
rUApaTauMu U AerdapatauuM, rHapoJin3a, NpUCYTCTBHE
[MUHUCTOR (¢pakUHMH, BOAHBIX pPacconoB. AKTHBHYIO
pofb B 00pa30oBaHUM FEOXMMHUYECKUX OpEONOB W Ope€o-
JI0B FOPHbIX MOPOA C AHOMAIbHbIMHU 3JIEKTPHYECKHMH
napaMeTpaMH B NPOCTPAHCTBE NUATPEM HIPAIOT TAKKE
MHUHEpalbHbIE H TOYBEHHbIE INEKTPONPOBOAALLHE O00-
pa30BaHHUA LICOJIMTHOrO COCTaBa, XapaKTEPH3YIOLLHECH
BLICOKOI CMOCOOHOCTHIO MOraolaTh M3’ rOpAYHX BYJI-
KaHUYECKUX U XOJIOAHBIX BOI, KpOME XHMHYECKHX 3Jie-
meHTOB Na, K, Ca, Sr, Ba, B, Be, Co, N1, Zn ¥ naxe
pryth (E.K.Jlazapenko, 1971). He ocraHaBnnBaschb Ha
BCEX YMOMAHYTbHIX (HU3IHYECKHX acCneKkrax, OKa3blBalo-
IUAX BJMAHME Ha (GOpPMHpOBaHHE IUTOLIANEH C aHo-
MaNbHbLIMH METPOIEKTPHYECKUMH XapaKTEPHCTHKAMH,
yKaxéM TOJbKO Ha CBA3b MMOCAEAHHX C MpOLECCAMH

3arpsA3HEHUs OKpYXXawlled cpeabl KapbepHBIMH BOI-
HbIMH pacconaMu Tpybok YnauHas U Mup. BHytpu-
MEP3JIOTHbIE NOA3EMHbIE BOAbI 3THX TPYyOOK npeacrtas-
NeHbl B€CbMAa KOHUEHTPUPOBAHHbLIMH XJIOPHAHBIMH pac-
COJIaMH, MNPEUMYLIECTBEHHO KalbLHEBOr0 COCTaBa ¢
MuHepanu3aunen ot 140 no 400 r/a. Oun coaepxar
a30THO-YIrJepoaHble PacTBOPEHHbLIE ra3bl H MPOMbILL-
NIEHHbIE COAEpPXaHUA MarHus, Opoma, CTPOHUMSA, JINTHSA
U pyOuansa. YIenbHOoe JJIEKTPHYECKOE CONMPOTHBJIEHHE
BOAHBIX (JIIOUIOB YETBEPTHUYHBIX OTJIOXKECHUH XapakTe-
pusyercs 3HayeHHUAMHU 40-140 OM.M. DTO npakTHYeCkH
npecHsle BOAbl ¢ MUHepanu3auueit 0,1-1,0 r/a, p BbiCcO-
KOMHHEPaJIM30BaHHOI0 BOAHOTO paccojia Ha NOCTOAH-
HOM TOKE€ HaxoauTcsa B npenenax 4-6 OM-M., Ha yacToTe
600 I'u 0,2 OM'M. Kak noka3anu HallMd H3MEPEHHUA,
npenesbHO HaCbILEHHbIE TAKHMH paccojlaMH NOpOIbl
KapOOHATHOro cocTaBa C TFJIUHHUCTBIMA M MMECHAHLIMH
BKJIIOYEHUAMH, uMetoltne nipu t = -10°C nepBHYHbIE
BbICOKME 3HaueHusas p (140-3600 Om-M), cTaHOBATCH
aHOMAJIbHO JJIEKTPONPOBOASALIUMH, P KOTOPbIX COCTaB-
nset Toabko 4-350 Om-M. CnenoBatenbHO, ApeHa)KHbIE
pacTBOpbl, 3aKayaHHbi€ B Pa3/IOMHO-TPEWIMHHbIE Mac-
CHBbLI FOPHBIX NOPOA Ha TpyOke Y aauHas M ApYrHX aHa-
JIOTHYHBIX MECTOPOXIAEHUAX 3a CYET €CTECTBEHHOrO
npouecca A1MP@Py3un B OKOJOPa3IOMHOM MPOCTPAHCTBE
OyayT ¢OpMHpPOBAaTbL AHOMAJIbHO-TEXHOMEHHYKO 3KOJIO-
FMYECKYI0 Cpelay, 3arpA3HEHHYK) TOKCHYHBIMH T€OXH-
MHYEeCKMMHU oOpaszoBaHMAMHU. Kak nokasand Halld MC-
C/ieAOBaHMsA, Hale)KHbIM KOHTPOJIEM 3a NepeaBHXXEHUEM
paccojiOB B Ppa3siOMHbIX M TPELUMHOBATBIX MacCHBaXx
FOPHLIX MOpPOA MOXET ObITh UCMONb30BaH reousnye-
CKHH METOA IKCIPECCHBIX INEKTPHYECCKHUX U3MEPEHUI B
Ha3eMHOMH BapHaHTE W B KOHTPOJIbHbIX CKBaXKMHax [3, 4,
6]. CnemoBaTenbHO, paccmatpuBaeMas npoblsiema H3y-
YEHHUA INEKTPUUYECKUX CBOWMCTB FOPHbIX MOPOA B CBA3H C
3KOJIOTHEN OKpYyXalolwWen NpUPOAHOIA cpeldbl, NO Halle-
MY MHEHHIO, SBJIAETCA HEKOTOPOH COCTAaBHOM 4acThb
IKOJIOrHYECKO#t reonoruu [12].

Takum o0pa3zom, oOHapyxuBaeMble JIOKaJbHbIE
reoJIorH4eckne Cpelbl C aHOMalIbHbIMM MNeTpodH3nye-
CKMMH NapaMeTpamH, ¢ OAHOH CTOPOHbI, ONTHMU3HUPY-
IOT ACTAIN3AUMOHHYKO MOHCKOBYIO CE€Tb, @ C ApPYIOH,
OyIyT yka3biBaThb Ha BO3MOXXHOE MPHCYTCTBHUE MPOrHO-
3UPYEMOr0 MNEPCNEKTUBHONO KOPEHHOTr0 MNOMCKOBOIO
KHMOepnIUTOBOro 00bEKTa Ha AaHHON nnowaad. [lpw
3TOM HE€ HCK/IKYaeTCs, 4YTO aHaJIOrH4YHbie CBOMCTBA
BMELIAIOWUX Cpel, BEPOATHO, MOIYT TakXe ObiTb Bbl-
3BaHbl aKTHBHbIMH CKPbITbIMH Pa3IOMHbIMH CTPYKTY-
paMH M MarMaTH4eCKMMH HHTPY3HBAMH, K KOTOPbIM
YacTO NPHYPOUYMUBAIOTCA KUMOEpPIHTOBLIE TEAA.

BuisB/IEHHBIE OpPEOJIbI H3MEHAIOLLKMXCA NETpodHu-
JUYECKUX MapaMeTpOB, NEKPENTOAKTUBHOCTH H IEOXH-
MHY€CKHE Opeosibl KHMOEPIHTOB B re0/IOrHYeCcKHX OKO-
NOTPYOOUHBIX Cpeaax M palIOMHbIX NMPOCTPAHCTBAx Ha
MEPCNEKTHBHBLIX TUIOWAAAX MOryT ObiTh 3¢ deKTHBHO
HCMOJIb30BaHbI KaK MOMCKOBLIE KPHTEPHH MNMPU HHTEP-
NpeTaunK pe3ynbTaToB B NeoJioro-reoPU3HYecKkux chbe-
MOK 3/IEKTPOpPa3BE€dO4YHbIMH METOAAMH, B TOM YMC/E H
PaJiHOBOJIHOBbIMH.



leogpusuxa

OOGHapyX€eHHOE HaMH BECbMa YYBCTBUTE/ILHOE
H3IMEHEHHE METPO3JIEKTPHYECKHX MAPAMETPOB B CBA3H C
MPUCYTCTBHEM B KapOOHATHBIX FOPHBIX NMOPOAAX BBICO-
KOMPOBOAALLHX PacTBOPOB MOXET ObIThL MCNOJIb30BaHO
MOJIEBLIMM METONAMHU 3NIEKTPOMETPHH MPH . IKCIpecC-
HOM KOHTPOJI€ MHIPAaUMH «CKJI3AMPOBAHHBIX» MPUPOX-
HbIX pacCoiOB U TEXHMYECKMX ONACHBIX XHUAKHX Be-
LIECTB B F€ONOrHYECKHX Pa3lIOMHBIX MM HCKYCCTBEH-
HbIX HapYXXHbIX 00beMax B OKpYXaIOULYIO Cpeay C Lie-
JIbI0 COXPAHEHHA €CTECTBEHHBIX MPHPOAHBIX NaHAWAD-
TOB.

Asmoper 6nrazooapam H.H. 3unuyxa u A J] [Tem-
POBCKO20 3a NOMOUYb U BHUMAHUe Kk pabome. |
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B cTtaTtbe paccmoTpeHbl BOnpoch! pa3bpakoBkn a3poOMarHUTHbLIX aHOManuu 8 panoHax pacnpoCcTpaHeHUA KUMGEepNNTOBbIX
Tpybok. Moka3aHo, 4TO CyLwecTBEHHO NOBLICUTL OAHO3HAYHOCTL rE0NOrMYECKON MHTEpNpeTayun aHoManuii NO3BONAET METOA Bep-

TUKaNbHOIo rpagueHTa Cunbl TAXECTW.

C Tex nop, kak ObINIM OTKPBHITH! anMa3ocoaAep-
Xalue kuMOepnuToBbie TPYOKH, HAYATHCH perysapHbie
reopu3sHYeCKHe MCCleNOBaHHA MO HX OOHapyxkeHHIO.
Oka3anoce, uto Oonbwas yacTb KUMOEPIHTOBBLIX TeEN
OTMEYAETCA MOJOXKHUTENbHLIMH AHOMATHAMH MAarHHUTHO-
ro nons HedonbwiOH MHTEeHCHBHOCTH. UTO Xe kacaeTcs
Opyrix METOAOB, TO 3A€Ch BO3HHKJIM TPYAHOCTH, CBA-
3aHHbIE, NpeXae BCero, ¢ fpHYKHaAMH TEXHHYECKOro H
METOAHYECKOrO XapaKTepa, a Taxke C neTpodpusHye-
CKHMH OCOOE€HHOCTAMH TpyOOK OTHOCHTENBHO BME-

ILAIOHX rOopHbIX Mopoa. Ha nepBoM 3Tane He xBaTtano
TOYHOCTH CyllecTsylouwe annapatypsl. Hanpumep,
kuMbepnuTosbie TpyOkH €O34aIOT aHOMAJIHHU CHABI TH-
KECTH OYE€Hb MANON HHTEHCHBHOCTH, KOTOpbLIE CEpHiA-
HbIMH FPaBUMETPAMH BBIABHTb HEJIb3A, NMOCKOJbKY IO-
rpelHOCTh HabNMOAEHUA COMU3IMEpPHMA C aMILIHTYOO#
aHOMaHA. YTo e kacaercs ceiicMOpa3BeaKH, TO OHa
NMPaKTHYECKH Ha CTaaMH NOHCKOB HE MPHMEHHMA, Tak
KaK 0 CHUX Nnop He pa3pabotaHbl OCHOBBLI pYIHO#H cefic-
MOpa3BEAKH, HECMOTPS Ha MHOTMOYHCAECHHbIE MONBLITKH





