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JemoHcTpayMoHHana BepcuA

C ycnosvMamu nprmobpeTeHna NONHON BEpCMM OTYETA MOMKHO O3HAKOMMTLCA Ha
CTpaHUUe caiiTa no agpecy: http://www.infomine.ru/research/44/509

O6wee KONMUYECTBO cTpaHuL,: 83 cTp.
Croumoctb otyeta — 48 000 pybneun

ITOT oTyeT 6bin noarotosseH akcneptamm 000 «UT «MHGOMAH» UCKNIOUUTENBHO B Lenax nHbopmaumn. CoaepiKallanca B HaCToAWEM OTYeTe
MHbOPMaLMA Bblia NOAYYEHa M3 UCTOUHMKOB, KOTOPbIE, MO MHEHMIO sKcnepToB MHPOMAWH, aensatoTca HagexHbimu, ogHako MHOOMAMH He
rapaHTMpPyeT TOYHOCTM U NOAHOTLI MHGOPMAaLMK AnA NtobbIx Lenei. MHpopmaums, npeacTaBNeHHas B 3TOM OTYETE, He JO/KHA BbITb UCTOIKOBAHa,
NPAMO MAN KOCBEHHO, KaK MHGOpMaLMsA, coaepiKalias pekoMmeHAaunm No UHBeCTUUMAM. Bce MHEHUA U OLEHKM, cofeprKallmecs B HACTOALLEM
MaTepuasne, OTpakaloT MHEHMe aBTOpPOB Ha feHb NyBAuKaLumMM M nognexar UsmeHeHuio 6e3 npeaynpexaeHus. MHOOMAMH He Hecer
OTBETCTBEHHOCTb 33 Kakue-nnbo ybbITKM uau yuwiepb, BO3HWKILIME B pesy/ibTaTe MCMOAb30BaHMA N06OW TpeTbell CTOPOHON WMHbOpMaumu,
cofeprKallencs B HacToAlemM OTyeTe, BK/OYas ONy6/AMKOBAHHbIE MHEHWA WM 3aKNOYEHUs, a TaKKe NOCNeACTBMA, Bbi3BaHHblE HEMONHOTOM
npeacTtasneHHol nHbopmaumn. MHGopmauma, npeacTaBieHHan B HACTOALLEM OTYeTe, MOJlyYeHa U3 OTKPbITbIX UCTOYHMKOB MO npepocTaBieHa
YNOMAHYTBIMW B OTYETE KOMMaHUAMMW. JononHuTenbHas nHbopmauma npeaocTaBAAETCA Mo 3anpocy. ITOT AOKYMEHT uau ntobas ero yacTb He
MOMeT pacnpocTpaHATLCA 6e3 NMcbMeHHOro paspelueHna MHOOMAWMH nnbo TupakmnposaTbea Ntobbimu cnocobamu.

Copyright © 000 «UT «MHbOomaH»
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AHHOTAIIUA

Hacrosumii otuer sBiseTCd NEPBBIM H3JAHUEM UCCIEIOBAHUS PpPbIHKA
KapOTaXHbIX 30H]I0B B PD.

MonuTopuHr peiHka Benercsa ¢ 2010 roaa.

Henabp muccaenoBaHusi PHIHOK KApOTWKHBIX 30HAOB [UIsl HE(TErazoBOii
OTpACIIH.

O0bexkTamMM  HCCJIEIOBAHMS  SBISIIOTCS B OCHOBHOM  POCCHMCKHE
IIPOU3BOAMTEINN KAPOTaXKHBIX 30H10B, a Takke Kommnanuu u3 CIIA u Kuras.

Hannast palOoTta sBiseTcCs KaOMHETHbIM HccJeAoBaHMeM. B kadectse
HCTOYHMKOB MHGPOPMAIUM HCIIOJIB30BAINCH JAHHBIE OTPACICBOM M PETHOHAIBHOU
IpecChl, TOJIOBBIX U KBapTaJbHBIX OTYETOB 3MUTEHTOB LIEHHBIX OyMar, a Takxke
UHTEPHET-CAUTOB ITPOU3BOAUTEIICH KapOTaXKHBIX 30H0B.

Xponosaornyeckue pamku ucciaenosanus: 2010-2015 rr.; mporno3 2016-
2025 rr.

I'eorpadmus ucciaenosanus: Poccuiickas @enepanusi.

Otuer cocTouT U3 7 riaB, COAEPKUT 83 CTpaHULBI, B TOM 4YHUCIE 9 PUCYHKOB,
22 tabnuupl u 1 npusioxeHue.

B nmepBoit riaBe pgaHa XapaKTEpUCTHUKA OCHOBHBIX Pa3sHOBUIHOCTEH
KapOTaKHBIX 30H/OB.

Bo BTOpOIi ri1aBe 0000111€HbI JaHHBIE MO MPOU3BOICTBY KapOTaXXKHBIX 30H0B
B Poccun.

B Tperbeld ri1aBe NpHUBEACHBI JAHHBIE MO OSKCIOPTHBIM M HMIIOPTHBIM
olepanysM ¢ KapOTaXKHbIMU 30HIAMH.

B riiaBe 4 yka3aHbl 3KCIIOPTHBIE M UMIIOPTHBIE LIEHBI HA KAPOTaKHbIE 30H/bI
OTEYECTBEHHOI'0 U UMIIOPTHOT'O IIPOUCXOKIACHUSA.

IIsTas riaBa nocesiieHa NOTPEOJICHUIO KapOTaxHbIX 30H10B B 2010-2015 rr.
B PO.

B mecroii riiaBe 000CHOBaH MPOTHO3 MOTPEOJEHUST KapOTAKHBIX 30HJOB Ha
2016-2025 rr.

B npunoxkxennn npuBeneHa aapecHas KHHATA MPEANPUATAN-IPOU3BOAUTEIEH
KapOTaKHBIX 30HOB.

IesieBasi ayAuTOpHUA UCCIACAOBAHMSA:

- YYaCTHHUKM pBbIHKA KapOTaXHbIX 30HAOB B Poccum u crpanax CHI:
IPOU3BOJUTEINH, TOTPEOUTENH, TPEHIEPHI;

- IOTEHUUAJIbHBIE HHBECTOPHI.

[Ipennaraemoe uccieqoBaHUE NPETEHAYET HA POJIb CIIPABOYHOTO MOCOOUS AJist
CHELMATUCTOB, MPUHUMAIOUINX YIIPABICHYECKUE PEIICHHUs, paOOTaIONIMX HA JaHHOM
PBIHKE.
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BBenenue

Ceronnst mnepej; KOMIaHUSIMU He(TErazoBOM OTpaciv OCTPO CTOAT TpPH

rJ100abHbIE TTPOOJIEMBI:
e paspabaTbIBa€Mble MECTOPOXKICHHS UCTOIIAIOTCS,
® [ICHTPHI JOOBIUM U NOTPEOJICHHS 3HAYUTENIBHO YIAJIEHBI IPYT OT JIPYra;
e mangaet 3QPEeKTUBHOCTH JOOBIUH.

OcHoBHBIE 3amachkl YTIEBOAOPOJAOB, pa3pabarbiBaemblie cerojgHs B Poccum,
ObTH paszBenanbl B nepuos ¢ 1960 mo 1987 rr. coBerckumu reodusmkamu. Ha
CETOJHSIIHUMN JIeHb OOJIBIIMHCTBO POCCUUCKUX HE(PTSHBIX MECTOPOXKICHUN HMEIOT
BBICOKYIO CTEIEHb BBIPA0OTKHM 3allacoB W TEHICHIIMIO K YMEHBIICHHUI0O O0BHEMOB
noOeiBaeMort He(pTu. OCHOBHOM MOTEHIMAT POCTa POCCHIMCKOrO He(TEecepBUCHOTO
pBIHKa 00ecredeH BBIXOJAOM HE(PTEra30BbIX KOMIIAHUN B HOBBIE PETMOHBI JOOBIYH:
Bocrounyto Cubups, Tumano-Ilewopy n Caxanus.

[IpakTnka moOKa3zaysa, 4YTO JUIsl TOJYYEHUS HWCYEPHBIBAIOIIETO MacCHBa
uHpOpMaIy 1eIeco000pa3HO MPUMEHITh HECKOJIBKO METOJI0B KapoTaxa. Hanpumep,
B OTKPBITOM CTBOJIE IIPUMEHSIOTCA CIEIYIOIINAE BUIAbI KapOTaxa:

*CTaHapTHBIN KapOTaX.

*PaIM0aKTUBHBIN KapOTax.

* AKyCTHYECKNI KapOTaX.

*]’aMMa-ramma IJI0THOCTHOM KapOTax.

] 'aMMa-CIIEKTPOMETPUUECKUNA KapOTAK.

*MukpoOOKOBOH, OOKOBOM, MHAYKIITMOHHBIA KapOTaXK.

*KaBepHomeTpusi.

*Pe3uctuBumeTpusi.

*TepmomeTpus.

*/IMITy IbCHBIN HEUTPOHHBIN TaMMa KapOTax.

s ITHKTMHOMETpPHUS.

*HelTpOH-HEUTPOHHBINA KapOTaX 10 TEIVIOBBIM HEUTPOHAM.

Ha wMupoBOM pbIHKE TeoQHU3NYECKOrO0 CepBHCa BEAYLIYIO pOJb HUIPAIOT
aMEPUKAHCKUE, POCCUMCKNE U KUTAUCKUE KOMITAHUMU.

B coserckuii nepuosa Ha gosro CCCP npuxoauinocs npumepHo 15% mupoBoro
pbIHKa  Teo(pU3NYEeCKOr0  CEepBUCA, OCTaJbHOW  O00BEM  KOHTPOIMPOBANICA
aMEPUKAHCKUMHU KOMITAaHUAMU. B HacTos1ee BpemMss pOCCUNCKHUIM CEPBUC HA MUPOBOM
pBIHKE TMpaKTHUEeCKH He mpeacTaBieH (monss menee 1%). Ero mecro ycnemHo
OCBaMBalOT KHUTANCKHE CEPBUCHBIE KOMIIAHWHU, MNO3WIHMH KOTOPBIX OIEHUBAIOTCS
npuMepHo 10%.

[To MHeHHIO HEPTAHBIX IKCIEPTOB, POCCUMCKOMY He(TErazoBoMy OM3HECY U
roCyAapcTBy, KaKk MHPOBOMY JIUJEpy MO J0ObIYM HeDTU MU Tas3a, CTPATETUUYECKU
BBITOJIHO HMETh IEPBOKIACCHBIX OTEYECTBEHHBIX WMIPOKOB HAa BHYTPEHHEM W
MHUPOBOM pPBIHKaX BBICOKOTEXHOJIOTUYHBIX HAyKOEMKUX Te€O(U3HUECKUX YCIYT.
Cy1iecTByIOIMI B CTpaHE HAYYHBIM, TEXHHYECKUH M TEXHOJOTMYECKH MOTEHIIHAI
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MO3BOJIAIOT 3TO crenarb. Kak 6ojee MOOWIIBHBINA, reO(PU3UUECKHI CEPBUC MOXKET
NEPBBIM TPOKJIAABIBATh JOPOrYy HE(PTEra3oBbIM KOMIAHHUSIM HAa HOBBIE PBIHKH.
NHpopmaninoHHasi U S3KOHOMHUYECKass 0€30IaCHOCTh HE(PTEra30BbIX KOMIIAHUN IpU
paboTe ¢ pPOCCHUHCKUM CEpBUCOM oOecneunBaeTcs HaAEKHEE U C MEHBUIMMHU
3aTpaTaMu.

Benymue amepukaHckue cepBUCHbIE U He(TEra3oqoObIBalOLINEe KOMIAHUU U
Munsnepro CIIA exerogno tpatsat Ha HUOKP B oGnactu reopu3uku orpoMHbIe
cpenctBa. Hampumep, kommanusi Schlumberger Ha oOecriedeHune TUAMPYIOMIUX B
MUpE TIO3MIMKA CBoero HedTerazoBoro cepsuca BikiaabiBaecr B HUOKP $1,5
wmiH.\cyT. Kuraii B 2010 r. Bergenun na HUOKP tonbko B 061acTu reopu3nveckux
METOJIOB MCCIIeI0OBaHUs CKBaKMH 10 Mupa. roaHei cpokoM Ha S5 ser. Munsnepro PO
Ha 3TU 1enu cpeactB He BbiAensaor. B 2010-2015 rr. o6mmii 00BEM 3aTpar co
CTOPOHBI CEPBUCHBIX M MpuOOopocTpouTenbHbix kommanuid Ha HUOKP B
reousmueckoit obmactu cocraBun mo Poccum B menmom mpumepHo $10 muw/r. B
COBETCKOE BpeMsi Ha OTH Ienu Tpartwiock okoio $100 muH/r. Yiapydaer To, 4TO
CO3/IaHHBIE Ja)K€ HAa 3TU MHU3EPHbIE CPEACTBA MPOPBIBHBIE pOCCHIICKUE pa3paboTKu
10 JIOCTOMHCTBY OLICHMBAIOTCS U BIIEPBBIE MOJYyYarOT MYTEBKY B MPOMBIIIJIEHHOCTD Y
MHOCTpPaHHbIX, @ HE Yy poccuiickux HedrerazoBelx Kommnanuidl. Hanpuwmep,
YHHMKaJIbHAs anmapaTypa 3JIEKTPUYECKOro KapoTa)xa udepe3 00CaJHyI0 KOJOHHY,
KOTOpass BO BCEM MHpPE CUMTAeTCd BBICIIUM B TIeOPU3UKE HAyYHBIM U
TEXHOJIOTHYECKUM JOCTHKEHHUEM, BOCTpEOOBaHA W MOCTABISIETCA, MPEKIE BCETO,
KUTACKUM HE(DTIHUKAM.

B nacrosmee Bpems PO orcraér or CIIIA B kapoTtaxHbix 30H1ax. Hanpumep,

CYILLECTBYIOT CIEAYIOIIHE MPOOJIEMbI aKyCTHUYECKOT0 KapoTaxKa:

1. Poccuiickas ammaparypa OTCTa€T OT CBOUX 3apyOE€KHBIX aHAJOTOB, KaK
[0 KOJIMYECTBY MPEIOCTaBIAEMON MHPOPMAIMH, TaK U MO €€ KayecTBY
(gactotsl 20 kI'11 1 6a3b1 aHanM3a okoiio 0,5 m).

2. Maunas riryOvHa UCCIIEeIOBaHMUS.

. HepocrarouHoe KOIMYECTBO NPUEMHHMKOB Ha amnmaparype yxyAlaer
CTaTHUCTUYECKOE HAKOIUIEHUE IaHHBIX, YTO NaryOHO CKa3bIBaeTcs Ha
TOYHOCTH OINPEIAEICHUN HHTEPBAIBHBIX BPEMEH BCEX HHTEPECYIOLINX
TUIOB BOJIH, OCOOCHHO B CJOXHBIX TI'€0JOr0-TEXHOJIOIMUECKUX
YCIIOBHUSIX.

4. HemoctarouyHo€ KOJMYECTBO NPUEMHUKOB Ha aIIaparype yxXyalaer
CTaTUCTUYECKOE HAKOIUJIEHHWE JAHHBIX, YTO MaryOHO CKa3bIBAaeTCs Ha
TOYHOCTU OMNPEIEICHUN HHTEPBAIbHBIX BPEMEH BCEX MHTEPECYIOLIUX
HAaC THIIOB BOJH, OCOOEHHO B CJIOKHBIX T'€0JIOTO-TEXHOJIOTHYECKUX
YCIIOBUSIX.

5. OTcyTcTBHE HM3KOYACTOTHBIX JIMIIOJBHBIX H3ITydaTeael-IPUEMHUKOB
JUISL ©3yYEHHUS ITONIEPEYHBIX BOJH B HU3KOCKOPOCTHBIX pa3pe3ax.

(O8]

HaBepcrarh ymyieHHOE Hay4YHO-TEXHMUYECKOE OTCTaBaHWE B HE(PTETra30BBIX
KapOTaXXHBIX 30HAAX M3-3a 25-meTHero mnepepbiBa B ¢uHancupoBanuu HUOKP ne
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npocTo, HO BO3MOXHO. [IyTh komupoBanus nocturayroro kommnanusmu CIHIA Bpsia
au uenecoobpazeH. HaydHblii M MpPOM3BOACTBEHHBIM MOTEHIMAT TeO(PU3NIECKUX
NpUOOPOCTPOUTENIbHBIX ~ KoMmaHuii,  «Pocaroma»,  BOEHHO-IIPOMBIIIJIEHHOTO
KoMIiekca, BY30B cTpaHbl T103BOJNSET CO37aBaTh TEXHUKY, TEXHOJOTHUIO,
nporpaMmMHoOe OO€ecClieYeHUE C OIepekKalouUMMU KOHKYPEHTOB XapaKTEPUCTUKAMH.
[Ipexxne Bcero, HEOOXOAUMO JMKBUAMPOBATH OTCTaBaHWE B OOJIACTHM KapoTaka B
npouecce Oypenuss (MWD, LWD), reopusnueckoM cepBrce MOPCKUX CKBaXKHH,
MOPCKOM M Ha3eMHOI celicMOpa3BellKe, IEKTPUUECKUX UMUDKEpax, anmnaparype u
CpeICTBaxX JOCTaBKU JJIsI MCCIEAOBAHUSA JCUCTBYIOIINX TOPU30HTAIBHBIX CKBA)KUH.
Bmecte ¢ TeM HEOOXOAMMO 3aKpENUTh POCCHUMCKUN MPUOPUTET B MPOrPAMMHOM
o0ecCreYeHnn JUIsl TE€OJIOTMYECKOTO W TUIAPOAMHAMUYECKOTO MOJETHPOBAHUS Ha
CYNIEPKOMIIBIOTEPAX, TPOPHIB B  HCCICIOBAaHHH CKBaXXUH, 00OpPYAOBaHHBIX
YCTAHOBKAaMM JJIEKTPOILIEHTPOOE)kHbIX HacocoB (YOIIH), wuHTemnekryanuzanuu
neiictByromero (oHaa JOOBIBAIOIIMX M HarHeTaTeNbHBIX CKBaxXuH. Haspena
HEOOXOJMMOCTh MOCTPOUTH B BEAYIIMX HAy4YHBIX LEHTpax CTpaHbl 3-4 yCTaHOBKU
($u3NYECKOT0 MOJEIUPOBAHUSI, UMUTUPYIOIINX 3-X (ha3HbIN NOTOK (HEPTH, BOJA, Ira3)
B JICUCTBYIOUIMX CKB@XXUHAX C PETyJIUPYEMbIM YIJOM HakjloHa cTBoja. s
o0ecrniedyeHns: eAMHCTBA re0(PU3NUECKUX U3MEPEHUN C II€JIbIO MOBBIILIEHUS! TOYHOCTH
ONpENENCHUs] HAYaJbHBIX M TEKYIIUX 3allaCOB MECTOPOKIEHHUM YTIJIeBOJOPOIOB
HEOOXOJMMO HOCTPOUTH 0a30BbIM Ul CTpaHbl METPOJIOTMUECKUN IIEHTP C MOJHBIM
HAaO0OPOM ATAJIOHHBIX MOJIEJIEH MJIACTOB.

[lenpto HacTosMEero 0030pa ABISIETCSA 00IIee ONMMcCaHue PhIHKA HePTEra3zoBbIX
KapoTaXHbIX 30H]10B B PD u mporno3 Ha 2016-2025 rr.

B nmanHoM 0030pe He OyAyT paccCMOTpPEHbl JIEOENKM W BCIIOMOIaTeIbHOE
00opyIOBaHUE JJIsl KapOTaXka, pacXoHbIe MaTEpHUalbl OOIIEHHKEHEPHOTO XapaKTepa
(cienianbHbIe CMa3KU, U30JUPYIOIIHME JICHTHl U IIHYPHI U T.I.), 000pYJIOBaHUE IS
pEeMOHTa KapoTaXHBIX 30HIOB, a TaKXke MporpaMMHOe OOecleyeHue B
UHTEPIIpEeTaluy re0(pU3nUECKUX TaHHBIX.

«Mudomait» 6narogaputr Anmapest Apoysosa, «TI'T I'pynm» (Kazanp), Cepres
HoOpeiannaa, «MeranoitHT» (MockBay u Bnagumupa YepmeHckoro, «DHEprus»
(TBepp) 3a IeHHYI0 HH(POPMAIIUIO O PHIHKE KAPOTAXKHBIX 30HI0B PD.
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1. Buabl KapoTaKHbIX 30HI0B

KaporaxkHble 30HIBI NpeaHa3HAYEHBI ISl TEO(PU3MUECKUX HCCIEeI0BaHUN
ckBaxuH (I'MC) ¢ menblo M3ydeHUs TE€OJOTMYECKOIro pa3pesa, TOPHBIX MOPOJ U
HACBHIMAOMMX WX  (IIOWIOB B OKOJOCKBOXHHHOM W MEKCKBOKHHHOM
MPOCTPAHCTBAX, BBISIBICHUS W OINPEIEICHUS] COCTaBa U CBOMCTB IMOJIE3HBIX
MCKOMAEMBbIX, KOHTPOJII TEXHUYECKOTO COCTOSHHSI CKBaXXWH M KOHTPOJIA Mpoliecca
paszpabotku mectopoxaeHuit (I'OCT P 54362-2011 «I"eodpusunueckue uccaeaoBaHus
CKB&)XKHUH. TEpMUHBI U ONIPEICTICHUS» ).

[Ipu »TOM KapoTaxk ompenensieTcs Kak Treo(U3nYecKue HCCIeI0BaHus,
OCHOBAHHbIE Ha W3MEPEHHHM TapaMETPOB ECTECTBEHHBIX M HCKYCCTBEHHBIX
bu3nUecKkux IMoje B CKBaXXMHE M B OKOJOCKBOXXMHHOM IpocTpaHcTBe. Llenbio
KapoTaka SIBJISIETCA HM3YyYEHMs] CBOMCTB OKPYKAIOUIUX CKBOXXHHY TOPHBIX TOPOJ,
BBISIBJICHUS TIOJIE3HBIX MCKOMAEMBbIX U OLICHKU UX 3alacoB, MPUBS3KHU K pa3zpesy Mo
rIyOuMHE W pe3yibTaTaM JAPYrUX UCCIEAOBAaHUU M OMepaluii B CKBaXKMHAX, a TaKXKe
nojyuyeHus: uHGOpMauu il UHTEPHpPETAlluy JaHHBIX CKBAXXWHHOW M HA3eMHOU
reo(pU3HKH.

Vkazansbiii ['OCT B nm. 11-87 maér nepeuens 76 pa3sHOBUAHOCTEU KapoOTaxa
(Tabmuma 1).

Tadoanna 1: CtanaapTHble Pa3HOBHIHOCTH KapoTakKa

Pa3HoBuaHOCTH KapoTaxka AHIJIMACKUHA aHAJIO0T
TePpMHUHA
11 rpaBUMeTPUYECKUI KAPOTaMK: gravity logging
Kaporaxx, OCHOBaHHBII HAa W3MEPEHUU CHIIBI TSKECTH IO Pa3pe3y
CKBa)XMHBI.
12 rpaBUMeTpUYECKHH I'PAIMEHTHBIH KapOTaXK: gravity borehole

['paBUMETPHYECKHI KapOTaX, OCHOBAHHbINA Ha M3MepeHuH TpaauenTta | gradiometry
CUJIBl TSKECTH B UHTEpBAJC MEXAY ABYMS TOYKAMH U3MEPEHHUH B
CKBa)KMHE.

13 ssiekTpryecknii kaporax; JK: electrical logging

Kaporax, OCHOBaHHBI Ha U3MEPEHUN XapPAKTEPUCTUK HABEJIECHHOIO
WUJIU €CTECTBEHHOT'O JIEKTPUUECKOI0 MOJIS.

14 xaporax MOTEHUMAJIOB CaMoONpoOM3BOJILHOI | spontaneous potential
noasipusanun; I1C: logging (SP)
DONEeKTpUYECKU KapoTak, OCHOBAaHHBIM HAa M3MEpPEHUHU MOTEHIHMAaja

€CTECTBEHHOI'O AIIEKTPUYECKOTO oJs, BBI3BAaHHOTO

CaMOIIPOU3BOJIbHOM MOJIsIpU3alyell TOPHBIX MOPOJ.

15 kaporak rpaaMeHTa NOTEHLHAJIOB  CaMONPOM3BOJIBHOI | spontaneous gradient
noasipuzauum; IICI'": logging

DNEKTPUUECKUI KapoTa)X, OCHOBAaHHBIM HAa HW3MEPEHHH Pa3HOCTU
MOTEHITUATIOB €CTECTBEHHOTO JJICKTPUYECKOTO TOJISI MEXIY IBYMS
DIIEKTPOJIaMH, OIYIICHHBIMH B CKBOKWHY M PACIOJIOKEHHBIMH Ha
HEeOO0JIBIIIOM PACCTOSIHUU JPYT OT Apyra.

16 xkapoTak J1eKTPOAHBIX NoTeHnuaaoB; Jl: electrode potential

DJIEKTPUUECKUIM KapOTaX, OCHOBAHHBIM Ha W3MEPEHMH pa3HOCTH | logging
MOTEHLIMAJIOB ~ MEXKIY  CKOJB3SIIMM IO  CTEHKE  CKBAXKHHBI
W3MEPUTEIbHBIM 3JIEKTPOJIOM M DJIEKTPOJAMHU HaA IOBEPXHOCTH,
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