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TpaapuiiiHnii TapaMeTp eAeKTPOPO3BIAKM — MUTOMUM €AeKTPUYHUM OITip. Y Ha(TOBIN eAeKTPO-
PO3BIALl YacTo, 3@ 3aMOBUAHHSIM, BUKOPUCTOBYETHCS caMe Iel mapaMeTp, a 06'€eKTOM BBa’Ka€ThCs
TiAO TIOKAQAY. [TopiOHUM MiAXIA CIPUUMHIOE HU3bKY e(DeKTUBHICTH HaPTOBOI €eAeKTPOPO3BIAKMH.
Heo6xiaHa opieHTallisa Ha iHIII eAeKTpOMarHiTHi mapaMeTpH, BAACTUBOCTI CepeAOBHIla U Ha iHIIIi
1iABOBI 00'€KTH (HAIIPUKAAA, OPEOABHI 3MiHeHHs:). Lle moTpebye 3acToCcyBaHHS HeTPaAULIMHUX
€KCIIePUMEHTAABHUX CXeM B IIOABOBUX YMOBAX, d TAKOK HETPAAULINHOI IHTepIIpeTarlil.

The resistivity is the traditional parameter for electrical prospecting. The body of deposit is
an target object in the oil electrical prospecting. Such approach dooms the petroleum electrical
prospecting to a low efficiency. Need more focus on the other electromagnetic parameters and the
properties of the medium, the other targets (such as halo). And this, of course, requires innovative
pilot schemes in the field and alternative interpretation.

F'oBOpPAT, 94TO AEKTPOpa3BepKa — OTO Me-
TOA, comnpoTuBAeHmnM. COOTBETCTBEHHO, a WHO-
TAd M OY€Hb BHYIIUTEABHO, YTBEPIXAAETCS, YTO
9AEKTPOPa3BeAKa He MOJKET CYUTATHCS IIPSIMBIM
MeTOAOM. Bpoae OBl BCe BEpHO, COIIPOTUBAEHNE
He SIBASIETCSI KaKUM-ANO0 ITOAE3HBIM MUHEDPAAOM.
BrIsicHeHME CTPYKTYPHI €T0 PaCIpeAEAeHHS — 3TO
BCETO AWIIIH BEISICHEHME PACIIPEAEAEHUST HEKOTO-
POTO T€03AEKTPUIECKOTO TIapaMeTpa, IIPUCYIIEero
ArOOOM reonrorndeckon cpeae. K Tomy ke pocTa-
TOYHO YCAOBHOTO ¥ Ka’KyIIeTroCsi — B 3aBUCUMO-
CTH OT MAacIITabOB B3aMMOAEWCTBUSI T€OCPEABI
U 9AEKTPOMArHUTHOTO IIOASI C OIIPEAEAEHHBIMU
IIPOCTPAHCTBEHHO-BPEMEHHBIMU XaAPAKTEPUCTH-
Kamu. OCHOBHBIE, 6a30BBIE, TPAAUITMOHHEBIE METO-
MBI 3AeKTpopasBepkn — BO3 u 3CE pelicTBUTEAD-
HO TI0 CBOMM (PU3NKO-MaTeMaTUIeCKUM OCHOBA-
HHSIM HIKaKOTO APYTOTo IIapaMeTpa IPaKTHIeCKHA
1 He MOTyT AQThb. CAeAOBaTEABHO, IIONCK M Pa3BEeA-
Ka YTAE€BOAOPOAOB METOAAMM IAEKTPOPA3BEAKH
BBITAIAUT HepaspemumMod npooreMort. OOBeKT
IIOWICKa — Ta30HedTSIHAsT 3aAeKb — SIBASIETCS
BechbMa CAaboM aHOMaAUeN IIPOBOAUMOCTHU. TeAao
3aAe’K¥ O9eHBb MaAO IT0 CPABHEHUIO C KUAOMETPO-
BBEIMU ITPOBOAAIINMHU TOAIIIAMY, IIEPEKPBIBAIOIII -
MU ee, HeCMOTPS Ha OOABIIION KOHTPACT YAEABHO-
T'O COIIPOTUBAEHMS He(PTHU M OKPYIKAIOIINX TIOPOA,

KoneuHO, ecTb HEKOTOpbIE WCKAIOYEHWUS,
KOTAA TPAAMIIMOHHASI dAEKTPOpas3BeAka BCe JKe
AOCTaTOYHO Pe3yAbTaTHBHA IIPU IOWCKax Hed-
TH. TaKOBBIM MCKAIOUEHUEM SIBASIFOTCSI YCAOBHS
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BocTrounott Cubupu, rae BMelaroui pa3pes Bbl-
COKOOMHBEIM, 1 Aa’Ke 1o AaHHBIM 3CH MosKHO 3a-
METHUTH CMeHY (DAIOMAQ B KOAEKTOPE Ha OOABIIION
rayouse. Apyrou npumep 3 PeKTUBHOCTH TPAAU-
IIUOHHOU AEKTPOPA3BEAKHU (AOBOABHO Mapap0K-
CaAbHOTO XapaKTepa) HaOAIOAQeTCSI B MOPCKUX
YCAOBHSIX, KOTAQ B TAYyOOKOM Mope (0oaee 1 KM)
norpyskeHHas ycraHoBka ABMN (metop CSEM)
perucrpupyet heHOMeHaAbHBIM aHOMAaABHBIN 3(-
(PEeKT OT TOHKOTO BEICOKOOMHOTO BKAIOUEHUS 3a
CUeT IIOTAOIIEHN MOPCKOM BOAOU UHAYKTHUBHOMN
cocTtaBagmouel (TE-moAgpu30BaHHON), OIIpeAe-
AGIOIIeN CYMMapHBIM CUTHaA B Ha3€MHOM Bapu-
aaTe. OAHAKO UCIIOAB3YIOTCS OTPOMHBIE PA3HOCHI
(>10 kM), 1 O AETAABHOCTH B IIA@HE U PEeYU HET.
Ocob0 caepyeT cKaszaTb O BO3MOKHOCTH IIO-
BHIIIATE 3(PPEKTUBHOCTbL 3AEKTPOPA3BEAKU C
TPAAUTTMOHHBIMHA YCTAHOBKAMU 34 CUYET YyTOYHEe-
HUS, YCAOJKHEHUS, YIIAOTHEHUS ¥ pa3HOOOpa3us
CO6I/IpaeMBIX AQHHBIX W IIDUMEHEHWA IIOAHOIIeH-
HOT'O TPEXMEPHOTO ITIOAXOAQ IIPY MHTEPIIPpETALINN.
B pesyabTaTe MOXHO IIOAYYHUTH BeCbMa IIOAPOO-
HBIE CTPYKTYPHBIE ONTUCAHUS CUTYallNH, BRKATOYas,
HaIpUMep, pacipeAereHne MUHEePaAN30BaHHbBIX
BOA, TaK, YTO 3TO TIO3BOAUT AOBOABHO OIIPEAEAEH-
HO 'OBOPUTH O BOBMOJKHOM HAAWYUU U I'PAHUIIAX
BCEro AHWIIL 30HBI TOHM>KEHHOMN IIPOBOAMMOCTHU
KOAAEKTOpAa. DTOT IyTh, pa3yMeeTcs], IPSIMOU 1
4YeCTHBIN, HO He AellleB, TpeOyeT BeCbMa KBaAu(u-
IMPOBAHHOTO IIEPCOHAA]Q, AAAEKO He BCeM AOCTY-
TIeH, a Tak>Ke He Bcerpa apexktrBen. B 3anaanoin
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Cubupu BCero 3Toro HEAOCTATOYHO IIOTOMY, UTO
0 (PU3UUYECKUM OCHOBAHUSM CUTHAABLI B TPaAU-
LIIMOHHOM dAEKTPOpPa3BeAKe TOTAABHO 3aBUCAT OT
IIPOBOAMMOCTHM IlepeKphIBaloleli M BMelllatolei
TOAILL, @ aHOMAaAbHBIE BAUSHUS CAUIIIKOM CAQObL 1
HEeOAHO3HauHHI.

WTak, MBI BUAUM pellleHue IIPOOAEMBl IAEK-
TPOpPa3BEAKHU Ha He(PTh B CAEAYIOIIEM:

1) mpuMeHeHUN MeTOAUK, IIpeAyCMaTpUBalo-
LIMX KOMIIEHCAITUIO BAUSHUS IPOBOAUMOCTH BMe-
LIQIOUINX CPEA;

2) onpepeAeHUN Te0dAeKTPUUeCKUX lapaMe-
TPOB, O0OAee CHEeITUPUIECKUX AAST YTAEBOAOPOA-
HBIX OOBEKTOB, HEXKEAU YAEAbHOE COIIPOTUBAE-
HUe€;

3) AOIIOAHEHHUU CaMOM 3aAe>KU APYTHUMU CIIell-
UPUIECKUMU IIeAeBBIMU O0beKTaMU, CBSI3aHHBI-
MM C 3aA€KbIO.

Bce Tpu nyHKTa TecHeHUIIUM 0oOpa3oM B3au-
MOCBSI3aHbl. YOpPaB U3 CUTHaAd «HOPMAABLHBIN»,
CBSI3aHHBIU C OOIIEeM MPOBOAUMOCTBIO pa3pesaq,
OH, MO>KHO OOHAPY>KUTh APYTHE (PaKTOPHI SAEK-
TPOMarHUTHOI'O IIpollecca B reocpeAe U llapaMe-
TPHI, KpOMeE YAEABHOTI'O COIIPOTUBAEHUS (IIPU CO-
OTBETCTBYIOIEeN UHTePIPEeTalMOHHOU MOAEAN).
A HOBBIE TapaMeTPhI CO3AAAYT U HOBBIN IleAeBOM
00BEKT, 00Aee ODAATOTIPUSTHBIN, YeM caMa 3aAeXb
(Hanipumep, MeHee TAYOUHHBIN).

KoneuHo, peub napeT 06 opeore U3MeHeHUN
CpeAbl Hap 3aAe’KbIO IOA AEWCTBUEM MUTpaIluu
YTAE€BOAOPOAOB. Murpanus yrAeBOAOPOAOB —
$dakT HeCOMHEHHBIU., DTO TOKA3bIBaeT I'eOXUMMU-
JyeCKUU aHaAU3 Ha 3eMHOM rmoBepxHOoCcTU. CAepO0-
BaTeAbHO, OIIpeAEAeHHble M3MEeHEHUS AOAKHBI
IIPOUCXOAUTH M BO BCEM TOAIILE Hap 3aAesKbl0, Ha-
IpuMep, IOIBA€HE HOBOT'O BellleCTBa B IOPOBOM
IIPOCTPAHCTBE, KaKHWe-TO XUMUYecKue peaKInu.
Ho cyuiecTByeT A1 OPEOA B SAEKTPOPa3BEAOUHOM
KOHTEKCTe? AN HEKOTOPBIX dAEKTPOPa3BeAUU-
KOB BOIIPOC y>Ke HeAell — OHU A@BHO paboTaroT
C TaKuM 0ObeKTOM. Peub AeT 0 MeTopaX BbI3BaH-
"ot noAasspusariuu (BIT), B KOTOPBIX MPUMEHSIOT-
Csl 3a3eMAEHHBIe IUTAIolINe U IPUeMHbIe AUHUU.
V3MeHeHMe CUTHaAA C TAKOW YCTAaHOBKM HaA 3a-
A€JKBIO OTHOCST He K U3MEeHEHUIO IIPOBOAUMOCTH,
a K U3MeHeHUI0 IapaMeTpOB YaCTOTHOU AUCIIep-
CHU IIPOBOAUMOCTH. M He IOTOMY, YTO B TaKUX
MeTOAaX UTHOPUPYIOT IPOBOAUMOCTD, a IIOTOMY,
YTO CUTHAABI OOBSICHAIOTCS TEOPETUUECKU UMEeH-
HO IIOCPEACTBOM AucHepcuu. TOHKHUe CBONUCTBa
SAEKTPOXUMUYECKUX IIPOI[ECCOB M IIPOIECCOB,
IPUBOAAIINX K HAOAIOAQEMOM AVICIIEPCUM YAEAD-
HOI IIPOBOAMMOCTH, MEHSIIOTCS IIOA BO3AEUCTBU-
eM MUTPaluu YTA€BOAOPOAOB.

Takum o6pa3oM, KOHCTATUPYeTCsI HeOOX0AU-
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MOCThb U3ydeHUus napameTpoB BIT arsg saekTpo-
pasBepAKHd Ha He@Tb M ras. B 3TOM, KOHEUYHO,
HHUYero HOBOTO HeT, HO COBEPIIEHHO SICHO, 4TO
HeAb3s OTpPaHUYMBATLCS NIPUMEHeHHeM KAaac-
cuyeckort cxembl ABMN [Moucees, 2002]. B
OTKAMKE CpeAbl OT 3TOM YCTAHOBKU CAUIIKOM
MHOTO ellle 3AeKTPOAMHaMHUUeCKOIo IIpoliecca
YCTQHOBAEHUSI MArHUTHOTO THIA (MHAYKTUBHO-
ro, TE-mpoiiecca), CBSI3aHHOTO C IIPOBOAAIIEN
TOAIIEM pa3dpe3a. Heo6xoAuMO KaK-To 60POTHCS
C 9TUM «KAACCHUYECKUM» OCHOBAHWEM yCTaHOB-
Ku ABMN. MO0O>XHO 3aMeTUTh, YTO caMbIe HeoO-
XOAUMBIE Mepbl B 3TOM OTHOIIEHWU IIPUHSATHI
B Aud@epeHInarbHO-HOPMUPOBAHHBIM METOA,
saeKTpopadsepaku (AHMDO), nHanpumep [Veeken
et al., 2009]. Huxxe 6ypeM roBOpPUTH U O DoAee
pPaAuKaAbHBIX MeTopaX. CAepAyeT TaKKe IPU3HATh,
4TO OOBEKTOM B dAEKTpPOpa3BepAKe Ha HePTh Me-
Topamu BIT BEICTYTIaeT OpeOA M3MEHEHHBIX IIOPOA
Hap 3aAeXbl0. [TonbITKy TpuBsa3aTh nponeccs: BIT
K CaMOM 3ane’XM U K 00AACTSIM, HEIIOCPEACTBEH-
HO K HeM NIPUMBIKAIOUINM, MOTYy TOABKO BBI3BaTh
HepOBepue K pesyabraraM. Iponeccsr BIT nnu-
IUMPYIOTCS TOKOM, CTEKAIOIINUM C 3a3eMAEHUM, U
COOTBETCTBEHHO IIPOIleCCHl Ha TAYOUHE OCTaI0TCs
B TeHU IIPOIIECCOB B BepXHeH YacTUu pa3pesa.

WTtak, o0bekT B MeTopAax BITHe caMa 3aAreKb, a
OpEeOA M3MEHEHUU B CpeAe Hap 3aAeKbI0. XOTS U3-
MeHEeHUs B OpeoAe He3HAUUTEeAbHBI, HO OH 3aHU-
MaeT OTPOMHBIN 00BEM CPEABI, YaCTO A0 CaMOM I10-
BepxHOCTU 3eMAU. CAepOBaTEABHO, He TpeOyeTcs
OOABIION TAYOMHHOCTH. KOHTYp Opeoaa B IIAaHe
HEIIAOXO IIOBTOPsIeT KOHTYP caMoM 3aresku. Hako-
Hel], caM (paKT HaAWUMs OpPeOoAd CBUAETEABCTBYET
0 HAAWYUM UMEHHO YTA€BOAOPOAOB. KOHEUHO, AAT
TeX METOAOB, TAe IIPUBLIKAU OIIUPATHCS TOABKO Ha
anoMaAauu conpotuBAenutt (3ChH u ipoune MeTo-
ABL 30HAUPOBaHUY cTaHOBAeHHEeM (3C) ¢ UHAYK-
THUBHBIM IIPMEMOM CUTHaAQ), OPEOABI KaK Obl U He
CYIIeCTBYIOT.

Ha puc. 1, B mokasaH Ka)KyLUIUNUCSI TeOdAeK-
TpudecKul paspes Ha [ITapAKMHCKOM MeCTOPOXK-
aenuu HedpTu (TatapcTaH) MO AQHHBIM MeTOAA
30HAVPOBAHUMN BEePTUKAABHBIMU TOKaMHU C Mar-
HUTHBIM TipuemoM (3BT-M). B cooTBeTcTBUU C
TeopHel 3TOro MeTOAQ, B MarHUTHOM CUTHaAe He
HabAIOAQeTCs BKAA OAHOMEPHOM CTPYKTYPHI pas-
pes3a, COOTBETCTBEHHO HeT ee U Ha PUCYHKe (OHa,
BIIpoueM, u3BecTHa 1o pAauHbIM 3CB, puc. 1, 6).
IMpeacTaBAeH TPOMUABHBIM CUTHAA HEKOTO-
pOToO IepexXoAHOTro IIpollecca, IpU 3TOM BpeMs
YCTQHOBAEHUSI TPAHC(HOPMUPOBAHO B TAYOUHY.
HecomHeHHO, cUTHaA CBSI3aH C OPEOAOM, IIPU-
yeM caMBI¥ IPOCTOM aHaAU3 IIOKA3bIBAEeT, uTo B
OpeoAe reHepupyeTCcs BePTUKAABHBIN MarHUTHBIN
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LJEAEBBIE OB BEKTbBI U [TAPAMETPBI B DAEKTPOPA3BEAKE HA HEDTb

I caoir, h= 408 M, p= 19,46

2 caom, =162 M, p= 5,48

3 caoin, =360 M, p=3,11

4 caof, =192 M, p = 18,31

5 caoi, =85 M, p=0,753

6 caomf, =310 M, p= 4,041
a

nﬂ 53 64 61 CKB. ?35 74 73 87 82
500 T
A0 -
Ll A
‘:' 0 1000 2000 3000 4000 5000

TIpodmas I-I, m

B

Puc. 1. Kapra usoannuii curiara 3BT Ha [IlapAKMHCKOM OAHATHE (@), BMeIIalonni pa3pes (0) 1 KaKyluics paspes (B).

MOMEHT — OPEOA «HaMarHU4YMBaeTcsa». OTO IIPOo-
sBA€HNE HOBOI'O T€O3AEKTPHUUECKOTI0 ITapaMeTpa,
HEeIIOCPEACTBEHHO CBSI3aHHOI'O C IPUCYTCTBUEM
YTA€BOAOPOAHOI'O MaTepuana B CpeAe, B IOPOBOM
npocTpaHcTBe. Ha puc. 1, a mokasaHo NAOLIaAHOE
npeapcTaBaeHre curHara 3BT-M, kKoTopoe paer
UH(pOPpMAIHIO O AaTepPaAbHOM PacIIpOCTPaHeHNU N
YTA€BOAOPOAOB Ha lIlapAKMHCKOM MeCTOpPOsKAe-
HUU. B TO >Ke BpeMs 3TOT HpuMep NOKa3bIBaeT
HEKOTOPYIO IIPOOAEMY TaKOTO HePTEIIOUCKOBOTO
00BeKTa, Kak opeoA. OpeoA MOKeT CMeIlaThCs B
CTOPOHY OT KOHTypa CaMOM 3areku. B AaHHBIX
paborax 3BT-M, BripoueM, OpeOA IIPOCAEKEH AO
camol 3arexu. Eife pA00aBUM, YTO A@HHBIE He-
pTexuMriecKkoM pa3zBepku Ha LITapAKMHCKOM TTAO-
1IaAW XOPOIIO COTAACYIOTCSI C KOHTYPOM, IIPEA-
AaraeMblM 3BT-M. OpeoA BBIXOAUT Ha 3€MHYIO
TIOBEPXHOCTb.

WTak, orjeHuM KOHKPETHO KOMIIAeKCHBIe pabo-
TBI ABYMSI METOAAMH, Ka*KABIM U3 KOTOPHIX YCTPO-
€H TaK, YTOOBI PAAUKAABHO, YoKe Ha (PU3UdeCKOM
YPOBHE, MUHUMU3UPOBATH B OTKAUKE BAUSHUE
TIPOBOAUMOCTHU BMelllaoliei Toamu. OAMH CIIo-
Cco0 3AeKTPOpa3BeAKU HAlIpaBAEH Ha BHIAEAEHUE
TPaAUILIMOHHBIX ITapaMeTpoB BIT, a Apyroii — Ha
BbIAEAEHHEe HOBOTO IIapaMeTpa, OIpeAeAsaeMO-
ro, KaKk I'eOMarHUTHBIN, IIOCKOABKY, IIO HAIIUM
TIPeACTaBACHUAM, OH CBSI3aH C MAarHUTHBIM IIOAEM
3eMAU U ¢ cuAoM AopeHiia. LlereBbIM 00 beKTOM
SIBASIACS OPEOA PACIIPOCTPAHEHUSI YTAEBOAOPOAOB
BBEpX.

30HANPOBaHUS BCTPEYHBIMU AMHUSIMH. Khac-
CHUYecKasd yCTaHOBKA AAS U3y4eHUS IIPOIeCCOB
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BIT B nepexopnom peskuMme ABMN, a Takske Ipu-
MeHsgeMass B AHMO ycranoBka ABMON umeroT
HeAOCTaTKU IIPU IIPOBeAEHUU padoT, 0COOEHHO
Ha HeOOABIINX MeCTOPOXKAEHMIX, B CYLIHOCTU
CBsizaHHBIE ¢ Hed(P(PEKTUBHOCTHIO AMHUU AB Kak
ucTouHuka. HeobxopuMo Ha pu3udeckoM ypoB-
He KOMIIEHCUPOBATh BAUSIHIE BMEIIQIOIel CPeABI
U 9AEKTPOAMHAMHUYECKUY Ipolecc, B OCHOBHOM
OonpeAeAseMblil UHAYKTHUBHOM COCTaBASIOIIEN
(TE-mione). MHAYKTUBHAS COCTaBASIONIasA BO30YK-
AAeTCsI TOKOBBIM OTPE3KOM, 1, €CAY BKAIOUMTH ABa
TOKOBBIX OTpe3Ka HaBCTPeuy APYT APYTY, TO B 3Ha-
YUTEABHOM Mepe Hallla 3aAaJa peliieHa. Ha puc. 2
IIPUBEAEHO CXeMaTUYHOe M300pa’keHue TOKOB,
MMPOTEKAIOIINX B CpeAe ITpu paboTte ¢ AmHueln AB,
U IIPY UCTIOAB30BaHUU ABYX AUHUM, BKAIOUEHHBIX
HaBcmpeuy ApPyT ApyTy. VICTOUHUK, COCTOSAIIUMN
U3 ABYX F'OPU30HTAABHBIX AMHUN C OAMHAKOBLIM
TOKOM, BKAIOUEHHBIX HaBCTPeuy APYT APYTY, Ha-
3bIBAETCSI BCTPEUHOM SAEKTPUUECKOU AMHIEHN (CO-
OTBETCTBYIOIAd IPHEeMHO-IINTAI0Ias yCTaHOBKA
ABAMN), a MeTOA COOTBETCTBEHHO — 30HAVPOBA-
HUe BCcTpeuHbIMU AHUSIMHU (3BA). [To cpaBHEeHUTO
C KraccudeckKou ycraHoBKoU ABMN ycTaHOBKa

Ex A B A FEx
l\/ ~

a
Puc. 2. CxemaTuuHOE N306pa’keHre TOKOB B pa3pe3e C AMHUHU
AB (a) u npu paboTe co BCTpeyHOU AMHMeH (0).

A B
\__/

d
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CO BCTPEUYHOM AMHUEHN ropa3p0 YyBCTBUTEABHEN
K MapaMeTpaM MOASIPHU3allui.

[TpuBeapeM pe3yAbTaThI MaTEMATUIECKOT'O MO-
AEAVPOBAHUS CUTHAAOB AASL YCTaHOBOK ABMN u
ABAMN past 5-caotiHom Mmopean (Tabautia). Cpeaa,
AAST KOTOPOU IMTPOBOAUAOCH MOAEAMPOBaHUE, Xa-
pakTepHa AAs paioHa TaTapcTaHa, TAe ITPOBOAN-
AMCBH OIMCaHHBIE HU Ke paboThL. [Tpu mpoBepAeHuU
PaboT UCITOAB30BAAUCH PearbHbIE 3alTPOTOKOAN-
poBaHHBIE ITapaMeTphbl YCTAHOBKU U PeaAbHbIEe
rnmapamMeTpbl TeHepaTOPHOU U M3MEepPUTEeAbHOU
TeXHUKH.

CpeAa, HCIIOAB3YeMasa AASI MOAEANPOBAHUS

Howmep YaeabHOE MoniHoCTb
cAOs conpoTuBAeHrEe, OM-M CAOS, M
1 20 500
2 10 500
3 100 700
4 3 200
5 0 0

AanHa amanu AB — 1500 M, paviHa AmHUT ABA
(BcTpeunowt aAmanN) — 1500 M. TOK B AMHUSAX CO-
craBadn 20 A. MismepuTeabHas: U reHepaTopHas
AVHUHU HaXOAATCS HA OAHOU IIPSIMOM, PACCTOSTHUE
MexKAy neHTtpamu AnHun 1500 M. AArHa npuem-
Hou AmHUM 100 M. AnimapaTypa yBEPEeHHO U3Me-
psira curHan B amHuu MN po ypoBHSA 10 MKB (cur-
HaA OT CKOPOCTY MHAYKIMH 0B_/0t — AO YpOBHS
0,5 MkB). Arg nocTpoeHus rpad@UKOB OBIAU OTO-
6paH1>1 CHUTHAABI, IIPEBHIIIAIOIINEe 3TOT IIOPOT B ABA
pasa (6oabire 20 MkB). AAST pacueToOB UCIIOAB30-
Banach YHUBEpPCaAbHad mporpamma «Beioop-3C».

Pacuetnr IIPOBOAUAUCE AN YETBIpEX 3Have-
HUU MOASpU3auu BToporo crost — 0, 5, 15, 30 %
(==0,1 ¢, ¢=0,5 mo Cole-Cole). Ha puc. 3 npuse-
penbl 3HaueHust DAC aag ycranoBok ABMN u
ABAMN, Ha puc. 4 — KpUBBLIe OTHOIIIEHUS CHUT-
Hana ASI CPEABL C TTOASIpU3aliell K CUTHAAY AAS
CpeAbl 0€3 TOASIPU3AIUY AN YCTaHOBOK ABMN n
ABAMN. Ha puc. 4 9aCTb KPUBBIX KOPOYE OCTaAb-
HBIX, IIOCKOABKY HEe YUYUTBIBAAUCH PA3ANYYIA B CUT'-
HaAax, eCAW caM curHan MeHee 20 MKB.

[To pe3yabTaTaM IPOBEAECHHOI'O MOAEANPOBa-
HUS MOJKHO CAEAATh CAEAYIONITE 3aKAIOUEHMS.

1. ABGCOAIOTHAsI BeAMYWHA CUT'HAAA ITPU paboTe
c ycraHoBKOM ABMN 6GoabIlle, 4eM Tpu paboTe ¢
ycranoBkou ABAMN. OpHAKO TIPY YBEAWYEHUHN
BAMSTHUS TIOASIPU3AIIUY Pa3HUIa CTAHOBUTCS Me-
Hee CyIIeCTBEHHOU.

2. N3menenue noasgpusanuu ot 0 oo 30 % mpu
paboTe c yctaHoBKOM ABMN m3MeHsieT CUTHaA Ha
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Puc. 3. VI3amepsieMble CUTHAABL IIPU PA3HOU IIOASIPU3Ye-
moctu: [—4 — ABAMN (1 — 0%, 2— 5 %, 3— 15 %,
4—30%), 5—8—ABMN (5—0%,6—5%, 7— 15 %,
8— 30 %).
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Puc. 4. OTHOLIeHNe cUTHAAA A cpeAbl ¢ BIT K curHany aasa
cpeapt 6e3 BIT: —3—ABAMN (1— 5%, 2— 15 %, 3— 30 %),
4—6—ABMN (4— 5%, 5— 15 %, 6 — 30 %).

MIO3AHUX BpeMeHax IIpuMepHo B 10 pas, npu pa-
oote c yctaHoBKOM ABAMN — nnpumepHo B 10000
pa3 (B 1000 pa3 cuAbHee).

3. C ToukM 3peHus1 TPAAUILIMOHHON 3AEKTPO-
pasBeaku 3C IIpU UCTIOAB30BAHUM BCTPEUHBIX TO-
KOB [TIOA@BASIETCS CBOM ke curHaA. Ha camoM pene
B 3TOMN YCTAaHOBKE ITIOAABASIETCS TOABKO UHAYKTUB-
Had (TE) yacTh curHara (HeHy KHas U Melllarolas)
U CUTHAaA Tenlepb onipepeasdeT TM-oTkAuK [Moru-
AaToB, Banamios, 2005]. HecMmoTps Ha TO, 9YTO IpH
WCIOAB30BaHMM TM-TIOAd M3MepsgeMblli CUTHAA
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MeHbIIle, er0 YYBCTBUTEABHOCTb K Ba>KHBIM AAST
Hac mapaMeTpaMm cpeAbl 6oabiiie B 100—1000 pas.
4. B paiioHax c OOABIINM YPOBHEM IIOMEX MOK-
HO yBepeHHee IPOBOAUTL 3MepeHNts Ipu paboTe
c ycranoBKo ABAMN, ueM c yctaHOBKOM ABMN,
TaK Kak pa3Hulla B CUTHaAe 13-3a U3MeHeHUs I10-
ASIPU3AILUY CPeABl B HECKOABKO pa3 OOABIIIE.

5. I'lpu paboTe ¢ yctaHoBKOM ABAMN MO>KHO
perucTpupoBaTh 0OAee KOPOTKHE CHUTHAABL, ObI-
CTPO BBIXOAA Ha «uucTyio Bll», 4To mo3BoasgeT
YBEAUUUTH CKOPOCTh IIPOBEAEHUSI PaboT (yAellle-
BUTH pabOTy) UAU U3MEPSATH OOAee TOYHO (YBEAU-
YUTH KOAMYECTBO U3MepsieMbIX AyOAel).

AAST CIIPaBEAAUBOCTH 3aMeTHM, UTO Ha Teope-
TUYECKUX OAHOMEPHBIX MOAEATIX AAST YCTAHOBKM
ABMON (xak B AHMDO) pe3yabTaT ObIA OB aHa-
AoruuHBIM. Ho Takme TeopeTudecKue pacyeThl U
paboTa B moae — O4YeHb pa3Hble Belllu. [TlopaBae-
HHUe CUT'HaAa Ha (pU3nUecKoM ypOBHEe ropasao 3¢-
dekTHBHee B IIAaHe KayecTBa U3MepeHUl, 4yeM
u3MepeHne Pa3HOCTU CUTHAAOB U3MepPUTEAbHBI-
MU AWHIMHM U AaAbHeHIast ux oOpaboTKa Mare-
MaTUYeCKUMHU MeTOAAMMU.

Kak u aast uHTeprperanuy AaHHBIX B AHMOD
UAN B OOAee TPAAUIIMOHHBIX MOAMMUKAIUS C
ycTaHoBKOM ABMN, AT UHTEPIIPeTalluy TOAEBbIX
AAHHBIX 3B/A MO>KHO UCIIOAB30BaTh OAHOMEPHBIE
MOAEAM ITOASIPU3YIOIIENCs CpeAbl Ha OCHOBe hop-
MyAbl Cole-Cole. AAsT 3TOr0 HEOOXOAVMMEI AQHHEBIE
O pacIpeAeAeHUM COIIPOTUBAEHMS, IIOAyYaeMble
IO pe3yAbTaTaM 30HAMPOBAHUM CTAaHOBAEHUEM.
AAST UHTepHOpeTanuu AaHHBIX 3BA mpuMeHsiAnch
LIIMPOKO PacpoOCTpaHeHHbIe IPOTrPaMMBbL CeMeli-
cTBa «I1oADOP» AAST PA3AMYHBIX TUIIOB UCTOUYHU-

KOB U IporpamMma «Bei6op-3C» [MoruaaToB U Ap.,
2007].

Hossiii napameTp B MeToAe 3BT-M. Peub uper
O A@HHBIX HOBOTO METOAQ MMITYABCHOM SAEKTPO-
pasBeAKU — 30HAUPOBAHUY BEPTUKAABHBIMU TO-
xamu (3BT) [MoruaaTos, Baaamios, 2005]. MeTop,
OCHOBAH Ha NPUMeHEeHUU HeTPaAUIIMOHHOIO HC-
TOYHUKA — KPYTOBOTO 3AEKTPUUYECKOTO AMIIOAT
(K3A) (puc. 5). B TeopeTnueckoM OTHOIIEHUU
K3A gaBasieTcs Ha3eMHBIM @aHAAOTOM BepPTHKaAb-
HOTO dAeKTpuueckoro Auimioass (B3A). Takas
CAOKHasl KOHPUTypalusd IUTAIOIUX AUHUN He-
00XOAMMA AAS TOT'O, UTOOBI IIOAHOCTBIO YAQAUTH
noae marauTtHoro Ttuna (TE-moae) u3 mponecca
CTAHOBAEHUS. 3AeCh IIPOUCXOAUT IIOAHAs KOM-
neHcauuga TE-TIoad, T. e. AOBEAEHO AO Aoruue-
CKOTO KOHIIA TO, YTO AUIIb HAUYaTO B YCTAHOBKE
CO BCTPEUHBIMU AWHUSMU, U IIPEAOCTABASIETCS
peAKas BO3MO>KHOCTE ITOPabOoTaTh C IepeMeHHbIM
IIOAEM dAEKTPHUYeCcKOoro Tuila. Kak MO>KHO UCIIOAB-
30BaTh TM-11oAe? MO>KHO N3MepSTh PAAUAABHYIO
KOMIIOHEHTY SIAEKTPUYECKOT0 ITIOAS ¥ BOCIIOAB30-
BaTbCsI Ype3BbIUaiHOM pa3peliiatolnei CliocoOHOo-
CcThi0 TM-TIOAS IO OTHOILIEHUIO K TOHKUM BBICO-
KOOMHBIM OOBeKTaM (UYTO HaM AeMOHCTPUPYEeT
CSEM (controlled source electromagnetic), B koropom
MarHuTHast MOAA MMOTAOIIAeTCsI MOPCKOM BOAON).
B HazemMHOM (He B MOPCKOM) BapuaHTe 3TO, CKO-
pee, HOBBIN BBICOKOI(P@EKTUBHBLIN MeTop BIT.
OAHAKO eCTb U APYT'Ol IIOAXOA, OCHOBAHHBINM Ha
TOM, YTO TaKas KOH(PUTrypalusa IUTaroIero Toka
obecrieyrBaeT KOMIIEHCAIIUIO MArHUTHOI'O OT-
KAUKa BMelllaiollell OAHOMEePHOM CpeAbl Ha 3eM-
HOM IIOBEPXHOCTU. B 3TUX YCAOBUSAX U3MEPEHUI

Puc. 5. Cxema pabot metopom 3BT-M.
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MarHUTHOI'O IIOAS PErHCTPUPYIOT Pa3HOro poja
aHOMaAuu. ABTOPHI MeTOAA PACCUNUTHIBAAU AYY-
llle pellaTh TPAAUIIMOHHYIO 3aAa4y 3AeKTpopas-
BeAKM — BBIAGAEHHE U OKOHTYpPHBaHME CAAOBIX
AaTeparbHBIX HEOAHOPOAHOCTEM IPOBOAUMOCTH.
B caydae pyAHOM 3A€KTPOpPa3BEeAKHM 3TO BIIOAHE
OIIPaBAAAOCH, ¥ TPEXMepHOe (110 IIPOBOAMMOCTH)
MOAEAUPOBaHME IIOATBEPIKAAET IIOAEBBIE AQHHBIE.

OpHako Ipu HePTEeIOUCKOBOM IIpHUMeHe-
HuM 3BT ¢ MHAYKTUBHBIM MarHUTHBIM IPUEMOM
(3BT-M) 06Hapy>KUACS AOBOABHO HENOHATHBIY,
XOTSd M KpaiHe OAaTroNpUSTHBLIM JKCIepUuMeH-
TAAbHBIU (PAKT. 3aresku HeTU TIPOSIBASIOT ce0s
B nmaoiapHoM curtane 3BT o6AacThiO IOBHIIIIEH-
HbIX 3HaueHuU DAC opHOTO 3HaKa (M3MepeHus
dB_/dt ”HAyKTUBHEIM AaTYMKOM) [Baraiios u Ap.,
2011 u Ap.]. KouTyp oTMeuancsg CMeHOM 3Haka.
Takoii pe3yAbTaT caM o cebe 3a4acTyIo yCTpau-
BaA 3aKa3uMKOB, HO, KOHEYHO, HY>KAQACS B 00b-
SCHEeHUM U AaAbHeUIlel mHTeplipeTanuu. B pe-
3yAbTaTe MHOTOAETHUX YIIOPHBIX IIOIIBITOK B 3TOM
HallpaBA€HUHU C IpUMeHeHNeM TPeXMepHOIro Mo-
AEAVPOBAHUS YAAAOCH YCTAHOBUTE CAECAYIOIIIHE:

1) OTKAMK reHepupyeTcs He caMOM 3aAesKbIO,
a BEPTHUKAABHO-IIPOTI)KEHHOMN OOAACTBIO CPEAbI
HaA 3aAeKbI0 — OPEOAOM, YTO XOPOIIIO BUAHO Ha
KaskyIuxcs paspesax (cm. puc. 1);

2) pa@Ke CAOKHBIE MOAEAU paclipepeAeHUs
IIPOBOAUMOCTH B 3aA€KU ¥ OPeOAe He OOBICHSIOT
OAHOIIOASIPHBIM CUTHaA Hap OPeoAOM (YCTONYU-
BBIM B OOABIIIOM AHania3oHe BpeMeH);

3) mpeacTaBAeHIE OpeoAa 30HOM aHOMaAbHBIX
3HaueHum mapameTpoB BIT (B Moapean Cole-Cole)
TaK>Ke IIPUBOAUT K ABYIIOASIDHOMY CUTHAAY Hap
OpeoAOM;

4) «He TPOXOAUT» U MOAEAb C MarHUTHBLIMU
CBOMCTBaAMU — CHOBA ABYIIOASIPHBIY CUTHAA.

AHaAu3 TAOLIAAHBIX CUTHAAOB IIOKa3bIBaeT,
YTO OPEOA B IIpOllecce CTAHOBAEHUS TPUOOpeTaeT
MarHUTHBIM MOMEHT, «HaMarHUYUBaeTCs» B Bep-
TUKAABHOM (UAU OAM3KOM K 3TOMY) HallpaBAEHUMN.
OTO BBITAIAEAO CTPaHHO, TOTOMY 4To KOA, BO3-
Oy>KA@eT B 3eMAe TOABKO TOPHM30HTAAbHOE Mar-
HUTHOE IOA€ (H ), HO, B KOHIle KOHI[OB, HABEAO HA
MBICAB O 3€MHOM IIOA€, KOTOPO€ B HallluX IINPO-
Tax MOYTU BEPTUKAABLHO (HakAoHeHHre 70°), u Ha
reOMarHUTHBIN 3(P(eKT, KOTOPHIU IIpeodpasyeT
IIOCTOSIHHOE AeNMCTBHE MarHUTHOI'O IIOAST 3eMAU
B IIEPEXOAHBIN MarHUTHBIM MOMEHT OpeoAd. OTOT
reOMarHUTHBIN 3(@eKT celuyac MU3ydaeTcsl, OH
cBg3aH ¢ apdekToM AopeHIia, MUKPOCTPYKTYy PO
BellleCTBa U COCTOSIHHEM IIOPOBOI'O IIPOCTPAHCTBa
TreOAOTHUYECKOU CPEABI.

ITprnMep KOMIIAEKCHOTO UCCAEAOBaHUS CENC-
MH4YecKoro nopHaTnsa Mmeropamu 3C, 3BA, 3BT-M.
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Pa6oTsr mpoBoamancs OOO «HayuHo-TexHUUEC-
kasi pupma 3aBeT-TEO» 1o 3akazy OOO «THT -
Kazaubreogusuka» Ha TeppuTopuu TarapcraHa.
Lleas paboT — OlleHKa HaAMYUs YTA€BOAOPOAOB B
BBIIBAEHHOM CeMCMOPa3BEAKON ITIOAOKUTEABHOMN
CTPYKType ¥ OKOHTypHUBaHUe HePTAHOU 3areKH,
€CAU YTA€BOAOPOABI OYAYT BBISIBA€HBI. PabOTEHI
IIPOBOAMANCH HEAAAEKO OT U3BECTHOTO He(pTSaHO-
T'O MEeCTOPOSKAEHMS, UTO AQAO BO3MO>KHOCTE CPaB-
HUTBb CUTHAABI HaA He(PTAHBIM MeCTOPOSKAEHUEM
U Hap U3y4aeMbIM CeMCMOIOAHITUEM.

3ongupoBanue cmarnoBAeHueM (3C) ycmaHOB-
Kol AB-q. DTOT 2Tall IBASIACSI TPEABAPUTEABHBIM,
HeOoOXOAUMBIM AAST TIOAHOIIEHHOM 00paboTKHU pe-
3yABTaTOB MeTOAOB 3BT-M u 3B/A. PaboTh! 6b1AU
IIPOBEAEHBI BAOAL OAHOTO IIPOUASL, KOTOPHIM ITe-
peceKain nCCAeAyeMOoe TIOAHITHE U N3BeCTHOe Me-
cTopoxaeHue. Touku u3Mepenust 0B,/0t ipu pabo-
Te MeToAOM 3C COBIIaAAAU C TOYKaAMU M3MEepPeHUN
SAEKTPHUUECKOI0 rpapueHTa Ex IPY ITOCAEAYIOII e
paboTe co BCTpeuHbIMU AUHUSIMU (puc. 6). [Tpu
OIpeAeAeHNY MOIITHOCTHU CAO€B HCIIOAB30BAAUCh
AQHHBIE CeliCMOpPa3BeAKH. 30HAUPOBaHME CTAHOB-
AeHHEeM HeOOXOAMMO AASI CO3AAHUS IIOCAOMHOM
BMelllaollel MOAEAH, KOTOPas, B CBOIO OYepeAb,
HEeOOXOAVMA AAS: @) TPEXMEPHOT'O MOAEANPOBa-
HUs; 0) pacueTa ocraTouHoro moasi KOA (pac-
CUUTHIBAAOCH AAS OIIPEAEAEHHUS AOCTOBEPHOTO
AmariazoHa Bpemen 3BT-M); B) unrepnperanuu
AaHHBIX 3BA ¢ yueTom nnapameTpoB BIT.

Memog 30HguUPOBAHUSA BCMPEUHLIMU AUHUAMU.
Touku usmepenuii £, OT BCTPEUHBIX AMHHUKU CO-
BIIQA@AM C TOYKaMU U3MepPEeHN M YCTaHOBKOU AB-q
(cm. puc. 6). Touku, B KOTOPBIX TPOBOAUAUCH U3-
MepeHUs], HaXOAUAUCH Ha Pa3HOM YAAAE€HUM OT
IIeHTPOB BCTPEUHBIX AUHUU. [Tocae IpoBepeHUs
u3MepeHun 6biAa IpoBeAeHa 1D untepuperarusa
IIapaMeTPOB CPEABI C yUeTOM ITapaMeTPOB IIOASIPU-
3anuu 1o popmyae Cole-Cole. Moaeab IO yAeAb-
HBIM COIIPOTUBAEHMSAM CTPOMAACH Ha OCHOBE pe-
3yABTATOB IIEPBOTO ATara paboT ycTaHOBKOU AB-q.

Memog 3BT-M. VI3MepeHus IPOBOAUAUCH C
Pa3HBIMU CETIMU HaOAIOAEHUN. BBIAY TOCTPOEHEBI
KapThl CUTHAAOB Ha Pa3AMYHBIX BpeMeHax u3Me-
penmnii ot 10 po 100 c. ITpu mpoBepeHUN A@HHBIX
paboT IpUMeHsIAACh 30HAUPYIOIIas YCTaHOBKA,
COCTOSI111asI U3 BOCbMM cTabmAn3aTopoB Toka GTE-
10c, ceTeBOTO OAOKA IUTaHUS, OAOKA YIIPaBACHUSI
U AeBSITH OAOKOB OAANACTHBIX pe3nucTOpoB. M3Me-
PHUTEAbHBIE KOMIIAEKTBI COCTOSIAU U3 U3MepuTe-
Aeii «LTuKA 7» AAsl M3MepeHust KOMIIOHEHTEI 0B,/0t,
u usmeputerein «Luka BI12» aasg usmepeHus
SAEKTPUYECKON KOMIIOHEHTHI 9A€KTPOMAarHUTHO-
ro IIOASL. DTa alllapaTypa IBASIeTCS YaCThIO CepUU
annaparypsl « LJuka».
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Puc. 6. PesyanTaTs pabor 3BT-M Ha BpeMmenu 55,7 Mc: | — AMHUE TeHepaTopa, 2 — KOHTYP y4acTKa, 3 — KOHTYP TOPU30HTa
VY, 4 — uHedrenpoBop, S5 — aunusg AB, 6 — aunusg ABA, 7 — nuketsl 3BT-M, 8 — nuketsl AB-q u AD3, 9 — OypoBbI€ BBIIIKY,
10—12 ckBa>xuHE (10 — c HeTbIO, [1 — ¢ MaABIM AeOUTOM, 12 — IyCTHIE).

Amnmnaparypa «Lluka» 6oaee 15 AeT BBIITyCKa-
ercs pupmout «HayuHOo-TexHUYECKass KOMIIAHUSA
3aBeT-T'eo». Ha ceropuamnmni oeHb (pupMa BbI-
IIyCTHUAQ HECKOABKO COTEH KOMIIAEKTOB alllapary-
PBI, 4TO ABASIETCS CBUAETEABCTBOM TOTO, YTO 3TO
OAWH M3 CaMBIX HAAEKHBIX KOMIIAEKCOB AAS IIPO-
BepeHus pabor 3CB-MITIT-3C. KpoMme ToTrO, 3TO
OUYeHb TMOKUM KOMIINEKC U3MEPUTEABHOU U reHe-
PaToOpHOM anmapaTypbl — BCE TPU METOAA OBIAK
OTpabOTaHEBI C OAHUM KOMIIAEKTOM allllapaTypHl.

Ha puc. 6 oTpaskeHBI pe3yAbTaThI padoT 3BT-M
B BUAE U30AMHUU CUTHAAA HAa BpeMeHU 55,7 McC.
3eAeHBIMUA TOYKaMU 0003HadYeH IIPO(PUABL, BAOAD
KOTOpOTO IpoBoauAuCh usmepenust 3C (4B-q) u

TI'eoppusuueckuti xypnar Ne 4, T. 34, 2012

3BA. PaccrossHue MesXAYy TOUKaMU U3MepeHut 375
M. M3BecTHOE HeTAHOE MECTOPOKAEHNE HaXo-
AUTCS IOKHee HeTenpoBoAa (0003HAUEHHOTO
droAreTOBLIM IIBeTOM). B 30HY mM3MepeHu# 1o-
IIaAU YeThIpe CKBa)KUHBI U OAHA OypoBasd. AeOutr
cKBaKMH 1—3 Goaee 20 M°/CyT, CKBaXKUHBI 4 —
2 M3/cyT. HccaepyeMoe ceicCMUYeCKOe IIOAHATHE
U AWIEeH3NOHHBIN YYaCTOK HAXOAUAMCH CEBEPO-
BocTO4YHee ycraHoBKU KOA, CeTb HaOAIOAEHUU
3BT-M na aunen3nonHoM yuacTke — 150x300 v,
HaA U3BECTHOU He(PTAHOU 3anesXbio ceTh B 10 pa3
pexxe — npumepHo 500x700 M. Anaus AB (4acTb
ycranoBku KOA), ncnoab3yemast aast metopa 3C
(4B-q), o603HaueHa CBETAO-3€AE€HBIM IIBETOM; ABE

205



B. C. MOT'MAATOB

3000 4000 5000 6000 7000 8000 9000 10000
1 1 1
11000 . -
10000 -
9000 -
8000 -
7000 -
@
6000 -
(o]
5000 -
4000 T T T T T T
% 1 (7 3 H; @/
(¥
0 % iy A oy

Puc. 8. IThomapnasie pe3yabTaThl paboT 3BT-M Ha BpeMeHu 32,2 MC U IIOAOCA N30AMHUY ITapaMeTpa IOAIPHU3aIii, OTCTPO-
€HHas BAOAb IPOMUASL U3MepeHus curiara 3BA: 1 — AMHHNU reHepaTopa, 2 — KOHTYP Y4YacTKa, 3 — KOHTYpP ropu3oHTa Y, 4
— HeTEIPOBOA, 5 — IMUKETEL, 6 — OypOBLIe BEIIIKY, 7—9 CKBaKUHEI (7 — C He(PTHIO, § — € MaABIM AeOUTOM, 9 — IyCTEHIe).

U3 O9TU AMHUM ABA, UCIIOAB3yeMBbIX AT 3BA, —
TEMHO-(DUOAETOBBIM.

OmneblT npoBepeHud padboT 3BT-M nokasbIBaer,
YTO 30HBI He(DTeHACHII[eHUsI OTMEeYalOTCs TIOAO-
SKUTEABHBIM CUTHAAOM (Ha KapTe KPacHBIM IBeT)
[Banarmos u Ap., 2011; MormaaTos, Baaaiios, 20095;
Helwig et al., 2010]. CxBa>kuHbI 1—3 HaXOAATCS
B 30HE YBEPEHHOT'O IIOAOKUTEABHOI'O CUTHAAQ,
CKBa’kMHa 4 — B 30HE MaAOr'o IIOAOKUTEABHOTO
curHaaa. K oropuenuio 3akazuuka padboT, AUIleH-
3UMOHHBIN y4acCTOK (0OCAeAyeMOe CeHMCMOIIOAHS-
THe€) IIOIIaA B 30HY OTPUIIATEABHOT'O CUTHAAQ, YTO
CBUAETEABCTBYET 00 OTCYTCTBHUH YTAEBOAOPOAOB.
Tak Kak ceTb HAOAIOACHUU Hap U3BECTHOU He(PTS-
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HOWM 3aA€’KbI0 OBbIAA CAUIIIKOM PEAKAs AAST METOAA
3BT-M, To KapTa I0)KHee He(pTelIpoBOAA IOAYYHU-
Aach HEAOCTATOUYHO ITOAHOM (CM. pHUC. 6).

Ha puc. 7 mnocTpoeH BAOABL IPOPUAS ITapaMeTp
IIOASIPU3ALUY, IIOAYYEHHBIN II0 pe3yAbTaraM 1D
MHBEPCHUY AQHHEBIX 3BA. BHN3Yy cCXeMaTU4HO U30-
Opa’keHO PacIOAOKEeHMe CKBaXKUH 1—4. Yaeas-
HbIe COIIPOTUBAEHUS ¥ MOIITHOCTH CAOEB OIIpeAe-
A€HBI 110 pe3yAbTaTaM paboT yCTaHOBKOU AB-q.
Becw adpdexT BIT oTHECEeH KO BTOPOMY CAOIO, U
IIPY 3TOM YCAOBUM OIIPEAEASIAACEH €T0 ITOASIPH3a-
nug. KoopparHaTHL, YKa3aHHBIE Ha rpaduke, cMme-
ITeHbI OT TOYKU u3MepeHus K HeHTPY YCTaHOBKHU
ABAMN Ha 1/3 paccTosTHUS ME>XAY TOYKOU U3Me-
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Puc. 7. TlapaMeTp IOASIpA3aLIMH, TIOAYUYE€HHBIH I10 Pe3yAbTaTaM
1D unBepcum pAaHHBIX 3BA.

PeHMs U IeHTPOM COOTBETCTBYIOI e yCTaHOBKHY.
Ha rpadurke BUAHO, 4TO IpU ABUKEHUU II0 IIPO-
(mAIO Ha IOT IPOUCXOAUT YBEeAWUeHMe IapaMe-
Tpa noaspusanuu B 7—10 pa3. Aaunble 3BA co-
raacyroTes ¢ pAaHHBIMU 3BT-M U ¢ anpuopHbIMU
AaHHBIMU. Ha ceBepe, TaM, rae HaXOAUTCS U3ydae-
MBIM OOBEKT, IapaMeTp IIOASIPU3alluy MaAn, 4To
CBUAETEABCTBYET 00 OTCYTCTBHUU YTAEBOAOPOAOB.
HanpoTus, Ha 1ore, TaM, TAe HaXOAUTCS MU3BECT-
HOoe He(TsIHOEe MeCTOPOJKAEHMe, IlapaMeTp IIo-
Asgpusanuu 00AbIION. OOBICHUTL CUTHAABI 3BA
U3MeHEeHUEeM YAEABHOT'O COIPOTHUBAEHUS CPEABI
HeBO3MO>KHO. VIHTepnpeTanus pe3yAbTaTOB pa-
00T yCTaHOBKOM AB-q AeMOHCTPUPYET U3MeHeHe
CyMMapHOM IIPOBOAUMOCTH paspesa BAOAB IIPO-
dunrsa He 6onree ueMm Ha 10 %, Ipu 3TOM CHUTHAA
IIpu paboTe c ycTaHOBKamMu 3BA uaMeHsieTcs B
10 pa3, 94TO, KOHEUHO, HEBO3MOKHO OOBSICHUTH
TaKUM MaABbIM H3MeHeHUeM IIPOBOAUMOCTH.

Ha puc. 8 coBMelleHbI IAOIIaAHBIE PE3YAbTa-
TBl paboT 3BT-M Ha Bpemenu 32,2 Mc u 1oaoca
M30AMHUN IapaMeTpa IOASpU3aliui, OTCTPOeH-
Hasi BAOAL Tpoduast m3Mepenus 3BA. Koopau-
HATHI TOYeK II0 udMepeHUsIM 3BA cMelleHBl OT
TOYKU U3MepeHUs K IeHTpy ycTaHoBKU ABAMN
Ha 1/3 paccTosiHUsI MEeXXAY TOUYKOM M3MepeHUst U
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IIeHTPOM COOTBETCTBYIOIIEeN yCTaHOBKU. OTOT
PHCYHOK AeMOHCTPUPYET, UYTO T'PAHUIIBI 3aAeXKH,
IIOAYYEHHBle ABYMSI NPUHIUIHAABHO Pa3HBIMU
MeTopaMU dAeKTpopa3BepAku — 3BT-M u 3BA
XOPOIIIO COBIAAAIOT IIPY IPOBEAECHUM 3THUX PaOOT.

OO0cysKAeHHe Pe3yABTAaTOB M BHIBOABL. [Ipea-
AO>KEHHBIM KOMIIAEKC METOAOB SAEKTPOPA3BEA-
KM [I03BOASIET OIIPEAEAUTDH Pa3ANYHBIE IAEKTPO-
AUHaMHuYecKue IapamMeTphbl CpeAbl, @ He TOABKO
U3MEeHEeHHUSI YAEABHOTO COIPOTHUBAEHUI. IOTU
AOTIOAHUTEAbHbIE IlapaMeTphbl IO3BOASIOT BBI-
AEAUTH 00BEKT, HEIIOCPEACTBEHHO OTHOCSIITUM-
Csl K MECTOPO>KAEHUIO YTAEBOAOPOAOB, — OPEOA
SNUTeHeTUYeCKNUX N3MeHeHUuN. PaboThl MeToAOM
3BT-M aaioT ero KOHTyp. OTO OUeHb IeHHasd
uH(popManus, HO AAAbHeUIIass WHTepIlIpeTalus
(pacupeaeseHUe IO TAYOHHE) 3aTPyAHEHa U3-3a
HesICHOCTH IPUPOABI curHana. [ [puBaedeHne Tpa-
AUIIMOHHBIX napameTpoB BIT moBbimaeT A0CTO-
BEPHOCTB UHTEPIIPEeTAlNU SAEKTPOPAa3BEAOYHBIX
AQHHBIX IIPU IIOUCKAaX YTAEBOAOPOAOB, OAHAKO He-
00XOAUMO TIPUBAEKATH OOAEe «aHOMAAbHBIE» Me-
TOABIL. B KauecTBe TAKOBOTO MOJKHO ITPEAAOSKUTH
MeTop 3B/ Ha OCHOBaHUU €ro ropa3p0 OOAbIIIEH
YyBCTBUTEABHOCTH K ITapaMeTpaM OAIpU3alnH,
4yeM Y TPAAUIIMOHHBIX METOAOB IAEKTPOPA3BEAKH
BIT. 3BA paeT TeopeTuuyecku oO0OCHOBaHHLIE U
MIOHATHBIE COODIIECTBY re0(PU3NKOB PE3YABTATHI
B BUAE IITapaMeTpOB YacTOTHOU Auctepcuu. OA-
Hako curtan 3B/\, Kak 1 B OOABIIUHCTBE METOAOB
SAEKTPOpPa3BEAKH, yCpeApHseT UH(OpManuio O
cpeae Me>XXKAY TOUKOM U3MepeHUs ¥ TeHepaToOpoM
U He CIIOCOOEeH AATh TaKyIO AETAaAbHYIO IIAOIIAA-
HYI0 HHPOPMAIUIO, KaK 3TO BO3MO>KHO B 3BT-M.
VIMeeT cMBICA IPOBOAUTE IIPEABAPUTEABHBIE ITPO-
puAbHBIE paboThl 3BA 1 110 UX pe3yAbTaTaM CTa-
BuUTh 3BT-M.

AASI MHTepIIpeTallMoOHHOIO IIpollecca C HC-
noab3oBanueM m 3BT-M, u 3BA HeoOXOAUMMEL
CBEAEHUSI O pacIlpepeAeHUN YAEABHOTO COIIPO-
TUBAEHUS CPEABl — AQHHBIE TPaAUIIMOHHBIX 3C,
MMPOBEAEHHBIX paHee, AMDO BKAIOUUTEL paboThl 3C
B TEKYIIUN KOMIIAEKC padoT.

Kommiaeke 3BT-3BA-3C opraHudyeckud code-
TaeTcsl B alllapaTypHOM IhaHe. Bea anmapatypa,
HeobxopauMast AT 3BA u 3C, sBAsIeTCsI 4acThIO U
saeMeHTaMu annapaTypbl 3BT. Coo0Iiia UCIIOAB3Y-
IOTCS Y1 DA€MEHTHI IPUEeMHO-ITUTAIOINX YCTaHOBOK.
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