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“Tuzpockorn” - I'YIpOreQIOrMYeCcKiii A1epHO-MarHMTHO-peaona el (IMP) roMorpad - sBnAercs npes-
cTaByUTEJIEM HOBOTO KJlacca I0JIeBBIX reoguanieckx 1pubopos, NpeAHa3HaYeHHbIX /I BEISICHEHUA TUAPO-
FeoJIOTMYECKIX M MHIKEeHe PHO-TeOJIOTM4YecKIIX yCJIoBui Ge3 6y peHNst cKBakMH, II03TOMY OH 3HAUHTEJIbHO Yie-
1IeBJIAET U YCKOPSAET Bech LIMKJI Te0JIOT0-pa3BeR0HbIX paboT. 3T0 HOBad TEXHOJNOTMA, KOTOPAS MOKET IIPU-
MeHATHCH Ha BCEX CTaAMAX MCCIIeJOBaHNA, HAuVHA A OT IIOMCKOBO-Pa3Be0UHbIX paboT U 10 COCTaBIIe HUs TU-
POTreoJIOTMIECKMUX MIIM MHIKEHEPHO-T'e0JIOTMIECKUX KapT.

MeTox nosBosger NpoU3BOAUTE NIOMCK U Pa3BelKy I0A3eMHol Bogb! Ha rrybuHax 1o 100 u Gonee Metpos.
Makpockomiueckne 06paslibl BojbI B IOpaXx WM TpellyHaX TOPHBIX HOPOL UCCAeAYITCSA TOCPENCTBOM U3Mepe-
HYA AJepHOl peJlakcaliMy B 3eMHOM MarHuTHOM noJie. Bosbysxaerue n npyuem curnasa AMP npoussoaures ¢
IIOMOIIIBIO PACIOJIOMKeHHOM Ha TOBEPXHOCTH aHTEHHBI B (hopMe Kpyra MV BOCHbMEPKH (I YMeHbIIIeHUA BIIMs-
H¥A BHEIIIHUX 3IeKTPOMArHUTHEIX IoMeX) padMepamy opaka 100 merpos. HacToTa MarHuTHOTO pe3oHaHca B
paccMaTpuBaeMoM clydae cocTaB/IfgeT HeCKOJBbKO KIJIOrepll, MepTBoe BpeMs allllapaTy Pkl - HECKOJIBKO MUJIIH-~
cekyHz. Perncrpupyercs ToabKo clioco0HaA K IMAPOAMHAMIYECKOMY [lepeMelllenuio Boga. Bozia B oueHs mMed-
KX [IOpaxX BOAOYNOPHBIX NIOPOJ (HAIIpUMep, B INMHEMUCTBIX IPYHTAX), XMMUYECKN CBS3dHHA S, KPUCTALIN3aly-
OHHaf WM 3aMepa3llas Boja uMeeT 6o7ee KOPOTKIE BpeMeHa CIIMHOBOM PeaKCcally M He PErMCTPUPYETCS.

Pacnipegenerne koHIieHTpaluy BOABI IO Iy O1He onpeiesigeTcd [IocpecTROM 00pallleHUA UHTerPaJbHO-
T0 ypaBHEHUH, cojlepokalilero MosieTbHbIe 1 M3MepeHHble 3asucumocty curdana IMP or uHTeHCHBHOCTHM BO3-
Gy nennsa. VcejaeoBanyua cKOpocTeil CIIMHOBON peJiaxcaliiy HO3BOJIAIOT MOJTY4aTh MHGMOPMALHI0 0 MUKDO-
CTPYKTYpE 1Op ¥ TPeLHH U (pyIbTPAlMOHHBIX CBOMCTBaX KOJJIEKTOPOB.

“Tupgpockon” - IMAPOreoJoOruecKyil Ane pHO-MarHTHo-pe3oHaHcHbl (IMP) romorpad - ABssercs pes-
CTaBUTEJIEM HOBOTO KJIacca I0JIeBbIX reody3nyeckux npubopos, NpeHa3HAYEHHbIX JIJifl BBIACHEHUS IMAPO-
TeOJIOTMYECKMX U MHIKeHEePHO-Te0JI0TMYeCKMX YCIIoBuit 6e3 6y peHNA CKBasKIH, I03TOMY OH 3HAYMTEJbHO ye-
IIEBJISAET ¥ YCKOPSIET Bech LMKJI re0JIOr0-pasBeiouHbIX paboT. OTO HOBas TEXHOJIOTMA, KOTOPasa MOMKET IIpH-
MeHATBCH Ha BCEX CTaAUAX JceeJoBaHMUA, HaulHag OT HOMCKOBO~Pa3BeJOYHBIX paboT 1 10 coCTaBJIeHUA T~
POTeoJOTUIECKUX MIIM MHKEHEPHO-T€0JIOTUYeCKIX KapT.

MeToz no3BoJAeT MPOM3BOANTD IIOMCK U pas3BeKy [0J3eMHOi BoAb! Ha riryburax go 100 1 60see MeTpoB.
Maxpockonygeckye 06paaLibl BOABL B IOPaX MM TPELMHaX IOPHBIX IIOPOA Mccae1yI0TCs ToCpeJICTBOM M3Me-
peHMA ANepHOM peslakcalluy B 3eMHOM MarHUTHOM ItoJte. Boabysxaenye u npueM cursasia AMP npoussogutes
€ TIOMOILIBIO PACIIOJIOJKEHHON Ha MTOBEPXHOCTHM aHTeHHSI B hopMe KpYyTa WM BOCBMEPKH (IJIA yMeHbIlIeHns
BIUAHMA BHELIHMX 3JIEKTPOMaTHUTHBIX NTOMeX) pasMepamu opsaaka 100 meTpos (puc. 1).

Puc. 1. Cxema skcnepumenTa no MP- I e-l w!
ToMorpacu B reomarauTHoM Toste B . 1lo = 7\/%
netJie paguyca R, mopaaka 50 M mpomycka- 4 R,
eTcs [IepeMeHHbli TOK ¢ YacTOTo, coBIazao- :

ire#l ¢ 4acTOTOl J1apMOPOBCKOIl IIpelleccun

sinep B reoMarHUTHOM roJe. Tok coagaeT T T - 77
1w

o - | -
IepeMeHHOe MarHuTHoe rojte B,(r) Toi ke B(e | s
4acTOTBI, KOTOPOE II0BOPAaYMBaET ANEPHYIO 1 N 22
HaMarHM9eHHOCTh OT PaBHOBECHOTO MOJIOMKe- i g T,
sus. [locsie BBIKJIOMEHMS BO30Y KA OLLIET0 ! — . 4
— |~

UMITyJIbCa SIBepHad HaMarHM4YeHHOCTh IIpe-
1eccupyer B reoMmarauTHoM IoJe . [lonygazo-
LIMHCA IPH 3TOM CUTHAJ cBOOOIHOI AflepHO

VHAYKOUM IPUHMMaeTCA ToM Ke aHTeHHOI.




=aCT0Ta MarHMTHOTO Pe3OHAHCA B PACCMATPHBAEMOM CJIYUYAE COCTABISET HECKONBKO KIUJIOTepI, MepTBoe
FsMRa napa’rypm - HeCKOJIbKO MUJIIIIICEKYH] (pmc 2). PeI‘MCTpHpVQTCH TOJIBKO CTI0CODHAA K IWAPOANHAMK~

p'izta\) XUMMIECKH CBA3AHHA S, KPMCTALIHBALMOHHAS WM 3aMep3llas Bofla uMeeT Gollee KOPOTKMeE Bpe-
52 CTTHMHOBOY peslaKkcaling i He PerMCcTPUPYETCes.

ATnapaTypa JUIS TaKMX MCCiIeI0BaMH MOHTHpPYeTes B aBTOMOBIIIe (yn Beaziexoie) (puc. 2).

Puc. 2. IIpuGop AMP-
reoToMorpagum s
TIOJIERBIX YCJIOBUAX.

PacripellelieHye KOHIIeHTPAIII BOJb! 110 1Ty OMHe OIIpeIe1seTCs I0CPeIcTROM 06 pallle s HTerPatbHO-
) VDABHEHIA, COJIePIKAlIero MOJeAbHbIE If H3MepeHHble 3aBUCHMOCTH cirHasta IMP oT MHTeHCHBHOCTH BO3-
F-= ZeHd {puce. 3).
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sc. 3. [lpumep npencrasnenns peayipraros IMP-reotomorpadm.

iIsvepenne pacripesiesienus BOAbI B PA3HBIX TOUKAX B II1aHe I03BOJIAET CTPOMTH KAPThI COAEPrKaHiA BOJBL.
°CIe10BAHUS CKOPOCTeS] CITIHOBOM peJlakcalliy N03BOJISIIOT MONYYaTh MH(OPMALIMIO 0 MUKPOCTPYKTYpe
T 11 TPELIMH U (PUIBTPALMOHHEIX CBOMCTBAX KOJIJIEKTOPOS (puc. 4).
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Puc. 4. Ilpumep npencraBieHya pe3yAbTaTOB UCCIIEROBaHMA BOJOIIPOBOAMMOCTH M0 AaHHEIM IMP,
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Using of geophysical NMR-tomography upon

1t

hydrogeological and engineer-geological surveys '?'
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'H}'droscope" - hydrogeological nuclear-magnetic-resonance (NMR) tomograph - is a representati;s‘%e

ew class of field geophysical devices, intended for determination of hydrogeological and engineer-

z=>.3gical conditions without drilling of wells, subsequently essentially reducing the price and time of the

w .2 cycie of geological surveying. This is a new technology, which can be used at all stages of the re-

s=zrcn. beginning with the geological search and surveying and up to the construction of hydrogeological or
== Zineer-geological maps.

Tne method allows performing the search and surveying of the groundwater at depths down to 100 and
—:re meters. The macroscopic samples of water in pores or fractures of the rocks are studied by the mea-

sz-zment of nuclear relaxation in the Earth magnetic field. The excitation and reception of the NMR mgnal
complished with the help of an antenna, circle or 8-shaped (for the minimization of the outer electro=

| hu

g"etlc jamming influence) and about 100 meters in size, placed at the surface. The frequency of magnet-
: rzsonance in the case being considered amounts to several kilohertz, the dead time of the instrumentation
- szveral milliseconds. Water in extremely small pores of water-resisting rocks (e.g., in argillaceous grounds),
______ mically bound, crystallization or frozen water has smaller times of spin relaxation and is not registered.

The distribution of water concentration with depth is determined by inversion of an integral equation,
= :.uding the model and measured dependencies of the NMR signal against the intensity of excitation. The
sudy of rates of spin relaxation allows obtaining the information about the microstructure of pores and
i-actures, as well as the filtration properties of collectors.
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