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JEKTPOMATHUTHOE ITPO®UTIMPOBAHUE KOMITAKTHOM AIIITAPATYPOI:
HOBBII MOXO0/1 U PE3YJIbTAThI IPUMEHEHUSA

CoBpeMeHHbIE OPTATHBHBIC MTPUOOPHI VIS AIEKTPOMATHUTHOTO NPO(GHUIMPOBAHUS U MAJIOTIIyOMHHOTO 30HIMPOBAHUS
MO3BOJISIFOT U3Y4aTh PACIpeieeHNUe YACIBHOrO AJIEKTPHYECKOr0 CONPOTUBIEHHS rpyHTa. K THIHYHBIM cdepam mpume-
HEHUSI TOJJOOHBIX KOMIUIEKCOB MOKHO OTHECTH: HCCIIEJOBAaHUE apXEOJOTHIECKUX 0OBEKTOB — KypraHbl, IPeBHHUE Moceme-
HUS; pelIeHHe PKOJIOTMYECKHUX 3aJad — W3ydeHHe OTBAJIOB M XBOCTOXPAHWIUIL TOPHOJOOBIBAIOIINX IPEANPHUATHH, 30H
pacnpoCTpaHeHUs] BPEAHBIX BELIECTB; JIOKAJIM3AIUS MHKCHEPHBIX O00BEKTOB — TPYO M KOMMYHHKAIMH, HCCIIEI0BaHHE
coctostHUsL 1aM0 u 1wioTHH. IlepcnekTuBHOW cepoil SBIAIOTCS OOBEKTHI arpONPOMBIIUICHHOIO KOMIUIEKCa — OICHKa
IUIOZIOPOJHOCTH T04B (paclpesieieHie MUHePaIN3alii ), KOHTPOJIb 3)(GEKTUBHOCTH MEIHOPALIUH.

Llenbo MPOBOAMMBIX MCCIIEAOBAaHUH SBIAETCS pa3paboTKa M CO3/1aHUE IIEPEHOCHOTO MPOTPaMMHO-AINapaTypHOro
KOMIIJIEKCA 3JIEKTPOMAarHUTHOTO NMPOQUIMPOBAHUS, TTO3BOJIAIONIEIO ¢ BBICOKOH JOCTOBEPHOCTBIO M TOYHOCTBIO OOHApY-
KUBaTh U AU HEPEHINPOBAT 110 YACIBHOMY ICKTPUYECKOMY CONPOTHBICHHIO 0OBEKTHI pasiu4HOro pona. Ha ocHoBa-
HHUY OPUTHHAIBHOTO NMPUHIUIIA KOMIIEHCAIIMY IIEPBUYHOTO MO TeHePaTOPHOH KaTyIIKU OblIa pa3paboTaHa KOMITAKTHAS
MHOTOYACTOTHAsl ammaparypa Uil 3JIeKTPOMarHUTHOTO NpoQuInupoBaHMs. B pe3ynbrare MpOTOTUNHPOBAHMS CO3IaHA
ONTHMAaJIbHASI KOHCTPYKIMSI KOPITyca, IT03BOJISIONIAs pPeaan30BaTh NaHHBIH NMpUHIUN KoMneHcauu. st a¢gdexTuBHOTO
HCHOJIb30BAHMS aNNapaTypHOro KOMIUIEKCa ObLIO CO3/1aHO IporpaMMHoe obecrieueHre QZond, 03BOIISIONIEE YIIPABIATH
nporeccoM c6opa HHPOPMALMK U B PEXKUME PEaTbHOTO BPEMEHH BU3yalIn3HPOBATh MOIyUCHHbIE AaHHbIE. [IpoBeeHHbIe
I0JIeBBIE UCIBITAHUS HAa U3BECTHBIX 00BEKTax 3ekTpomerpudeckoro noaurona MHIT CO PAH, npu noucke J0KaabHBIX
U HPOTSDKEHHBIX TIPOBOJHUKOB, a TAKXKE apXCOJOro-reo)H3nIecKue HCCIIeIOBaHMs MOKa3hIBAOT 3G (HEKTHBHOCTD pealli-
3allMM KOMIIAKTHOH amIapaTypbl 2JIEKTPOMAarHUTHOTO IPOQUIHPOBAHHSL.

Kniouesvie crosa: reoduznueckue METOIbI IONCKA, 3JIEKTPOMArHUTHOE IPOQHINPOBAaHNE, allapaTypa, apXeolornie-
CKH€ UCCIICIOBAaHNS, HHXKEHepHas reousuka, mporpaMMHoe oOecIiedeHre.

B nacrosmee Bpemst mmpoko u3BecTHH IpubOopbl EM-31 mw EM-38 mis 371eKTpoMarHuTHOTO
npoduupoBaHus kaHajackoi gupmsl «Geonics Ltdy», anmaparypa EMP-400 amepukanckoit pupmet
«GSSI» [1]. ManornyObuHHOe 4acTOTHOE 30HAMPOBAaHUE U MPOGUIMPOBAHUE MO3BOJISIOT BBHIMOJI-
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HaTh ipubop GEM2 amepukanckoi dpupmer «Geophex Ltd» [2] u ammaparypa ODMC, paspaboTan-
Hast B MHCTHTYTEe HedTera3oBoit reosoruu u reopusuxku (MHIT) CO PAH [3; 4]. B pabore [5]
npecTaBieHa KIacCUPUKAIU U TOAPOOHOE OMMCAHUE XapaKTEPUCTHK KOMIAKTHOW armapaTyphbl
HHIYKIIMOHHBIX HCCIICIOBAHHIA.

[Nepeuncnennpie TPUOOPHI, KaK MPABUIIO, UCTIONB3YIOTCS IS PEHICHUS MaJOTTyOMHHBIX 3a/1a4
B TaKUX 00JACTSIX, KaK apXeOoJIOTHs, IOMCK CXPOHOB M KJIAJIOB, SKOJIOTHSI, HHKCHEPHBIC U3BICKAHUS,
H3y4eHHe 0OBEKTOB arpOMPOMBIIIICHHOTO KOMITIEKCA. XapaKTePHBIMU OTIHYUSIMHA UCKOMBIX 00b-
€KTOB B YKa3aHHBIX cpepax SBISIOTCS KOHTPACT MO YJEIBHOMY DIICKTPHUUESCKOMY COMPOTUBICHUIO
(YOC) B cpaBHeHHH ¢ BMemalomieil cpemoil W HeOompmas rirydnHa pacmonoxkenus (mo 10 ).
B cnyuae apxeonorunueckux 0ObEKTOB MX pa3Mephl B IUIAHE BapPbUPYIOTCS OT HECKOJIBKUX CAHTH-
METPOB, HAPUMEpP MPEAMETHI OBITa APEBHUX JIFOJCH, 10 HECKONBKHX JACCATKOB METPOB, KaK B CIY-
Yyae ¢ KypraHamu. Yarie rpyHTOBbIE MOTHIIBHUKK MJIM OCTATKH JPEBHUX JKUIIUII UMEIOT 3aI0JHE-
HUE MaTepHualioM, cXoXuM 1o YOC ¢ BMemarome cperoi, Ho n3-3a M3MEHEHHON CTPYKTYpHI BCE
PaBHO ymaeTcs BBIACIATh UX Ha (poHEe HETPOHYTOU BMemaromieii cpespl [6]. JlokaabHbIe 00BEKTHI,
Takue Kak TpyObl, Kabenu ¥ MpoYre WHKECHEPHbIC KOHCTPYKIIUH, JaXe B Clydae MallblX Pa3MepoB
JIAFOT 3HAYUTEIHHO OOJBIINIA BTOPHYHBIN CHUTHAN MPH BO3JICHCTBUN HA HUX MEPEMEHHBIM MarHHT-
HBIM 1oJieM [7]. OTX0/bl TOPHOOOOTATUTENEHBIX KOMOWHATOB Yallle BCEr0 MMEIOT HU3KOE YJCTbHOE
conporusicHue (1-20 OmM M) u3-3a OOJBIIOTO KOJUYECTBA COJICH M BBICOKOMHUHEPATU30BAaHHBIX
pacTtBopoB [8], a Takxke OOINBIIOE pacIpOCTPaHEHHE B TUIAHE.

Cnocod peanuzanuu DM npopuinpoBaHus
KomneHcanus nepBUYHOTO OIS B TakuX ycTpoicTBax kak GEM-2 (pa3paboTka aMepuKaHCKOM
¢upmer Geophex) u Nemfis (pazpadorka UHI'T CO PAH) [3] BeimonHsieTcs 3a c4eT HCMOIb30Ba-

HUS KOMIICHCAIIMOHHOW KaTymku [2]. Cxema W ycIOBHE KOMIICHCALIUM TMPOAEMOHCTPUPOBAHEI
Ha puc. 1.

KomreHcalimoHHOe OTHOLIEHHE:!

3 — 3
X, Myn,/x* =Mn,/x?,
”
a) @ e <— YacToTHOE 30HAMpOBaHUE U
Tx ” Bx Rx OM npodunupoBanue

PRP, PRP,
b) e k=[1+3]
Tx HCP, HCP,

I'eomeTpHieckoe 30HANPOBAHUE H
SM npodunupoBanue

) —)— e —— D+ K1+
Rx, Rx,

Tx
Tun a): OMC, GEM -2 Tx - renepaTopHas KaTyIka
Tun b): Dualem -1, Dualem -2, Dualem -21, Dualem -4 Bx - koMneHcallMOHHas KaTyIka
Tun ¢): k=1 Em31-MK2, EM38-MK2-1, EMP-400; Rx - npuemHas karynika
k=2 EM38-MK2; M, - MOMEHT KOMIIEHCAIMOHHOH KaTyIIKH
k=3 CMD-EXPLORER; M, - MOMEHT NPUEMHOI KaTyHIKH

k=6 CMD-MINI-EXPLORER 6L;

Puc. 1. Pa3ndnble THITEI KOMITOHOBKH KOMITAaKTHON MaJIOTTyOMHHOH anmapaTypsl
HHTYKIIHOHHOTO 30HMPOBAHHS ¥ TPOQIIHPOBAHHS
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U3-3a cnoxkHoro mporecca HacTpoiiku (mateHT RU 2 461 850), mpoGiieM C JIO)KHBIMH aHOMa-
JUSMH, XapaKTEePHBIX ISl TPEXKATYIIEYHBIX 30H0B, IOTEPH IOJIE3HOTO CUTHAJIA MIPU BHIYUTAHUHU
MPSIMOTO TOJIS aKTYaJbHBIM OCTaJICS BOIPOC O HAXOXKJIEHUH aJbTEPHATHUBHOIO METOJa KOMIIEHCa-
LIUH [OJIsl TeHepaTopa.

B UHIT CO PAH 3anateHTOBaH CIOCOO KOMIICHCAITMH MIEPBUYHOTO IIOJISI TEHEPATOPHOU Ka-
TYIIKH, OCOOBIM pAacCHOJIOXKEHHEeM MpUEMHBIX KaTymiek [9]. CTpyKTypa mosist MarHUTHOTO TUMONS
B M30TPOITHOM IIPOCTPAHCTBE UMEET XapaKTEPHYIO JIMHUIO, HA KOTOPOH BepTHKaJIbHAs KOMIIOHEHTa
HaIPsHKEHHOCTH MAarHUTHOTO TIOJISI MEHSET 3Hak (puc. 2).
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102

10+

Bricora, M
HaripsokeHHOCTh MarHUTHOTO 110151, A/M

10°

‘:" ““ 6 8 10

Paccrosinue 1oy ocu X, M

Puc. 2. Kapra pacnpeneneHus BepTHKaJIbHON KOMIIOHEHTB! HaIPsXKEHHOCTH DM 1ot
ot reHepatopa (7, npueMHUK — R).

ypaBHCHI/Ie 3TOM MOBCPXHOCTHU JICTKO IMOJYYUTH U3 BBIPAKCHUA OJId pacucTa HAIPSAKCHHOCTHU
I10JII MAarHUTHOI'O AUIIOIA B OJHOPOJHOM IIPOCTPAHCTBE!

2 2
H’——M 3r +3kr

e n +k%r* =2-2kR |e**, (1)
4nR°\ R
e k* =iop,o; 7 1 R — UMIMBEAPUYECKUil U cheprueckuil paguychl; M, = [-S-n — MOMEHT TeHepa-
TOPHOHM KaTYLIKH, MPEICTABISAIOMNI CO00H Mpou3BeeHNEe TOKA, IUIOMAAN U KOJIHYECTBA BUTKOB B
KaTYIIKE; G — 3IEKTPOIPOBOAHOCTh NPOCTpaHCcTBa. M3 BoIpaxenus (1) mpu Manslx k7 MOKHO HAWTH
YCIJIOBHE KOMIIEHCAI[UY IIPSIMOTO IIOJISL:
raA2z,

IJIe 7 — pa3HOC, Z — Pa3HOCTh BBICOT MEKAY MPHUEMHON M FEHEPATOPHOMN KaTyIIKaMH.

DTO Aamo MPeanoChIKA K CO3IaHUI0 MPUOOopa, Yy KOTOPOTo Ha0Op MPHUEMHBIX KAaTYIIIEK PacIio-
JIOKEH B 30HC MUHUMAJILHOTO MPSAMOTO ToJis (CM. pUc. 2) ¥ Ha Pa3HOM YJIAJICHUU OT TeHeparopa.
B Takoil peanuzanuu mapamMeTpaMd 30HIUPOBAHHUS BBICTYMAIOT YaCTOTA TEHEPUPYEMOTO MO
W PACCTOSIHUE MEX]Ty UCTOYHUKOM U IPHEMHHUKOM.

Pasnecenue reHepaTOpHON M NPUEMHON KaTyIUEK 10 BEPTUKAIM IPUBOAUT K OJHO3HAYHOMY
PACIOJIOKECHHUIO TOYKU MPUBS3KU CUTHAJA — K IEHTPY T'CHEPATOPHOW KATYIIKU — M CYIICCTBEHHO
yMeHbIIaeT 3QPEeKT BOSHUKHOBEHHS HECKOJIBKUX SKCTPEMYMOB CHTHAJA HAJ IPUTIOBEPXHOCTHBIMHU
obOwekramu [10].

I[IporoTunupoBanune annapaTypsl

B pesynbTare MakeTHpoBaHUS U HU3NIECKOTO MOAETHPOBAHUS HA DIIEKTPOMETPUIECKOM TIOJIH-
roHe UHI'T CO PAH [7] 6bun BbIOpaHbl ONTUMAJIBHBINA Pa3HOC ¥ pabovne 4acTOThI, KOTOPbIE TO-



DNeKTPOMArHUTHOE NPOOUIMPOBAHNE KOMMNAKTHOW Qnnaparypoi 71

3BOJIIIOT OOHAPYXHUBATh OOJIBIIMHCTBO MUIICHEH IMOJUIOHA, MMUTHPYIOLUIMX peajibHble OOBEKTHI
[11]. ABTopamu ObUT pa3pabOTaH U W3TOTOBJIICH MPOTOTUI KOMITAKTHOW TPEX4acTOTHOM ammapary-
PBI DIEKTPOMAarHUTHOTO MPOGUITUPOBAHUSI.

Ha puc. 3 npuBeneHs! pa3InyHbIe BAPHAHTHI HCIIOJHEHHS HOBOH amnmapaTypsl OT IEPBOTO MaKe-
Ta (a) no Oosee cCOBpeMEHHOTO MpoToTuna (6). Bce OHM BBITONHEHBI U3 JIUCTOBOTO CTEKIIOTEKCTO-
JIMTa, UIMEIOT HEeOOJBIION BeC W KOMITAKTHBIE pa3Mepbl. HecMOTps Ha BHEIIHWE OTINYMS, JIOOOH
U3 YKa3aHHBIX NPOTOTUIIOB B IOJHOM Mepe MO3BOJSET peajn30BaTh 3alaTEHTOBAHHBIM CIIOCO0
KOMIIEHCALUU IPSMOTO IIOJI U 33 CUET JKECTKOI'o Kapkaca 00ecreurBaeT TOYHOE PACIHOJIOKEHUE
TE€HEPATOPHOU U IPUEMHOM KAaTylIEK OTHOCUTENBHO APYT Ipyra.

Puc. 3. Maxet anmapaTypsl 3JI€KTPOMarHUTHOTO MPOQHINpoBaHus (a).
IIporoTHr, BEITOTHEHHBIH U3 TUCTOBOTO CTEKIOTEKCTOIHTA (b)

I'enepaTopHas KaTylIKa CONEPXHUT IBE OOMOTKH, PE30HAHCHYIO W HAKauMBAIOILYI0, JHAMETP
270 mmM, BeicoTa HamoTku 20 MM. Paccrostane mexay reHeparopom u npueMHukoM 70 cMm. Pazmep
MpUEeMHOM KaTyumiku 42 MM, BbIcOTa HAMOTKH 10 MM. Yrpapisromue 371eMEHTHl anmnaparypsl pac-
MOJI0KEHBI BJOJIb MIOBEPXHOCTH C MUHUMAJIbHOM HAIPSKEHHOCTHIO MPSIMOT0 OIS [eHepaTopa, TeM
caMbIM MUHUMH3HUPYETCS BISTHAE HA U3MepseMbIe JaHHBIE.

IIporpammuoe o6ecnieuenue QZond

B3aumogeiicTBue ¢ anmapaTypoi ocymiecTBisieTcs depe3 OecrnpoBoaHble PoTokoibl Bluetooth
u Wi-Fi cmapToHOM WiTH IIaHIIETHBIM KOMIBIOTEpOM. JlJist 3TUX 1ieneil pa3paboTaHo U pean3o-
BaHO IPOrPaMMHO-AITOPUTMUYECKOE OOeCIeYeHue, MpeaHa3HadyeHHoe Il MPOSKTUPOBAHUS CHC-
TeMbl HaOMIOAEHWH, yHpaBieHus pabOTOH M HpeIBapUTENbHONH 0OpaOOTKH MAaHHBIX aIlmaparypbl
AJIEKTPOMAarHUTHBIX MHAYKIUOHHBIX HcciemoBannii. QZond (puc. 4) mpencrasiser co0oi mpuio-
JKeHre AuanoroBoi crpykrypsl 4t OC Android u coderaer ciieayromue BO3MOXKHOCTH: TIOATOTOB-
Ka M PEAaKIHs CHCTEeMBl HAOJIIOICHNH; YIIpaBJIeHNE aNlapaTypoi MHIYKIIMOHHBIX HCCIIEIOBaHUIH;
c6op nannbix GPS npuémHuka; npeaBapuTenbHas 00padoTKa M3MEPEHHBIX JaHHBIX; BH3YaIN3aIHsI
B PEKMME PEANbHOr0 BPEMEHH; MMOCTPOCHHE MOCTOOPAaOOTaHHBIX KapT, Pa3pe3oB M IICEBIO TpeX-
MepHoe oToOpakeHne maHHbIX. [IporpaMMHOe oOecrieueHne BHEIPEHO B MOJIB30BAHUE U SIBISCTCS
HEOTHEMJIEMOH YaCThIO anmapaTypHO-IIPOrPAMMHBIX KOMIUIEKCOB OTEUECTBEHHOTO NPOHM3BOICTBA
(BMC, I'eoBu3ep).
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Puc. 4. Tlpumep BusyansHoro uatepdeiica mporpaMmMsl ypasieHHs
U TIepBUYHON 00paboTku qanHbIX QZond

Pe3ynbTaThl NpUMeHeHUs annapaTypbl

[Iporotun anmmapaTypHO-IIPOTPAMMHOTO KOMIUIEKCa ObLT UCTIBITAH Ha DJIEKTPOMETPHIECKOM IT0-
qmurone MHI'T CO PAH [7]. PucyHok 5 AeMOHCTpUpPYET pe3yJibTaThl ILIOMIAIHOTO MPOQHInpoBa-
Hus Ha yactote 28 k. Ha uiccneioBaHHOM ydacTKe Ha pa3iMyHON TITyOUHE 3aI0)KEHBI TPU METall-
JINYECKUE MUIIEHU C Pa3IMyHOM MPOCTPAHCTBEHHOM opueHTauue. Bce MuileHun HaxoasTcs
Ha riryouHe He Ooiiee 1 M, MOITOMY 00YCIIOBIMBAIOT HECKOJIIBKO SKCTPEMYMOB B CUTHasE. | OpH30H-
TaJbHO OPUCHTUPOBAHHBIC OOBEKTHI MPH UCCIICTOBAHUY MPOTOTUIIOM almlapaTypbl MPOSBISIOTCS
B €JMHCTBEHHOM (111 00BbekTa Ha riryonne 0,8 M) mudo ogHON mpeobnanaromieii anomanuu (00beKT
Ha Tayoune 0,2 M). BepTukaapbHO OPHEHTHPOBAHHBIN OOBEKT IMPOSBISICTCS B BHAEC HECKOJBKUX
AHOMAaJIMI PA3IMIHOTO «3HAKAY.

Pesynprarel mpodmiMpoBaHUs Hall aTFOMUHUEBBIMU (IIATAMH W METAUIMYECKUMH EMKOCTIMHU
IoKazaHsl Ha puc. 6. J[Be ammoMuHHEBBIE (QUIATH 3aphITHl Ha TiyomHe 0,5 u 1 M, pacoNoXeHBI
Ha 3-M U 7-M METpe COOTBETCTBEHHO Ha OcH HaOmroxeHuil. JKenesHbie OOUYKU 3aI0KEHBI HA 12-M
u 18-M MeTpe no npoduito, Ha TAyOnHaxX 1 U 2,5 M COOTBETCTBEHHO.

Hecmotps Ha obmuit Beicokuit ypoBeHs curnana (5 000 equnun AL — aTo mecras yactb Bcero
pabouero auana3oHa), BCE YeThIpe OOUYKHU BBIACIIAIOTCSA Ha MpoduiabHON KpuBoi. OIHAKO YPOBEHB
CUTHaIa OT OOYeK Ha rIyOuHe OoJiee 2 M PUONIMKACTCSA K YPOBHIO COOCTBEHHBIX IIIyMOB. BeposT-
Hee BCero, He0OXOIMMO yBEIMYNBATh OTHOIIEHHE CUTHAI / IIyM B U3MEPUTENBHON YacTH ammapa-

TYpHI.
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-I'opuszoHTanbHbiil MeHbId JHCT (0.5M X 0.6M).
B [y6una 0.2m.
Puc. 5. Kapra pacnpenenenus kaxymerocs YOC,
MOJyYCHHAs MIPU IIOMOIIHU pa3paboTaHHOH aImaparypsl
HaJI TPeMsl JIOKATbHBIMH TPOBOASIIMMHU 00BEKTaAMHU
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Paccrosinue, m

D Disira amomunuenas 4011, nryouna 3anoxenus 0.5 u 1.5 m.

Bouka cranpnas 2001, myouHa 3amoxenus 1 u 2.5 m.

Puc. 6. luarpamma cursana annapaTypsl,
MOJTyYeHHasl B pe3yJibTaTe NPOQUINPOBAHUS HAJl METAUIMYECKIMH (QIIsiraMu M EMKOCTSIMU
Ha nonurone MHI'T CO PAH

[IpakTrueckne padOThI IO TOUCKY METaTMYecKux TpyO Oosbmioro aumamerpa (o 1 M) aeMoH-
CTpUPYIOT 3PPEKTHBHOCTh IPUMEHEHHsI pa3pa0OTKH JUIsS pelleHns Takoro Tuma 3ajaad. Ha puc. 7
MPHUBEICHBI Tpa)MKK 3aBUCUMOCTH CHTHAJIA OT PACCTOSIHUS BJIOJIb HCCIICyEMbIX MPOQUIICH.
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Tpy6a anamerpom 1000 mm na 10om merpe no npodumo,
rayGinia 1o sepxueit Toukn 1 M.
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riyGuna 10 sepxue 1oukn 3,5 M.

TpyGa mmamerpom 800 Mm na 160m MeTpe no npodumo,
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Puc. 7. lnarpaMMbl CUTHaJIA pa3pabOTaHHON anmaparypsl, OJyYCHHbIE B pe3yJIbTaTe NPOGUINPOBAHHUS C LIENIBI0 HOUCKA
MeTaJUTNUecKuX TpyO Ha riryouHax 10 3,5 M (a) u 1 M (b). I'paduku gns nuamerpos Tpy6 1 u 0,8 M Ha pucynke (a) u (b)
cooTBeTcTBeHHO. Pabouast uacrora 40 kI
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Puc. 8. Cxema 3KcriepuMeHTa (@) IO TOUCKY JIOKAIBHBIX OOBEKTOB: KBAJIpaT — AFOMUHUEBBINA Ta3 d = 30 cM ¢ MEIHOM
IIPOBOJIOKOH 4 KI Ha IiTyOuHe 1 M; KpyT — KaTyIIKa METaJLIOMCKATEeNs Ha IIOBEPXHOCTH; NPSIMOYTOJIBHUK — CTaJIbHOM JIUCT
25 x 50 cM TommuHO# 1,5 MM Ha MOBEPXHOCTH, CIE€BA OT ILIOLIAJIKU HAXOJUTCS MAapHUK, KapKac KOTOPOro BBIIOIHEH U3
amomuHieBoro npoduis. [lomydeHHble KapThl pacnpeneieHust MoayJist 3.4.c. (6) Ha gactote 40 x['1, peaabHON KOMIIO-
HEHTHI 3.71.C. (6) 1 (a3bl curnana (2) va yacrore 111 k'

[IpodunpHbIE KpUBBIE TTOKA3BIBAIOT HAJMYUE XOPOIIO MPOBOJSAIINX 00beKTOB Ha 10-M (puc. 7,
a) u 16-m (puc. 7, b) MeTpax 1Mo U3MepsIeMbIM MPOQIIAM, 00 ITOM CBUAETEIBCTBYET PE3KOE yBEIIHU-
YeHHne curHaia. B 00omux ciydasx ypoOBEeHb MOJIE3HOTO CHUTHAA MO3BOJSET JOKATN30BATh MOJIOXKe-
HUE MCKOMBIX O0BEKTOB Ha MPOQHISIX, YTO TOBOPHUT O JOCTATOYHON UyBCTBUTEIHHOCTH MPUOOPA.
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K Tomy e npu oTcyTCTBHH MTOMEX (TIOCTPOMKH, METAINTUIECKHA MyCOp) TPYOBI SIBISIOTCS BHICOKO-
KOHTPAaCTHOM U SIPKOM MUILEHBIO.

Bo1n npoBenieH psia KCIIEpUMEHTANBHBIX U3MEPEHNUH Hall JJOKAIbHBIMU NPOBOASIIMMU 00BEKTa-
Mmu. Ha puc. 8 m3o00paxkeHa cxeMa 3KCIIepUMEHTA U 3aJI0’KEHHBIE MUIIIEHH, MTPEJICTABICHBI PEe3yIIb-
TaThl U3MEPEHHH B BHUAE KapT paclpeneieHds MOIYJs 3.1.C., PEealbHON KOMITOHEHTHI W (ha3bl
curHaia. Hamnbonee KOHTpacTHO Ha BCEX KapTaxX BbIAEISETCA aHOMAJUS, BBI3BaHHAs 3aMKHYTOM
MHOTOBUTKOBOHM KaTYIIKOW MeTaIIONCKaTeNs (JIOKalIbHBIE KOOpAUHATH MumeHH (3 M, 2 M)). Me-
TauTIeckuii TucT (KoopauHatel (4 M, 0,3 M)) BBIIENISIETCS Ha KapTax paclpeaeiicHUs peaabHOM
KOMIIOHEHTHI ¥ (pa3bl curHana (CM. puc. 8, 6, 2). AHOMajHs, COOTBETCTBYIOIIAS AJIOMHUHAECBOMY
Tazy (koopauHathl (5 M, 3 M)) OTUSTIIMBO BBIJICIsAETCS Ha Ooyiee HU3KOM yactote (40 k['1, puc. 8, 6)
B Moayie 3.4.c. Hambonpiee HeraTHBHOE BIUSHHE HELEIEBHIX OOBEKTOB (AIFOMHHHEBBIN KapKac
MapHUKa ClieBa OT HCCIEAYeMOH IUIOMaIK1) HaOMIoJaeTcsi Ha KapTe pachpeielicHusl peabHOM
KOMITOHEHTHI 3.1.C. (puc. 8, 6), BIusHUE Ha a3y CUTHAIa MUHUMAaIBHO (pHC. 8, 2).

Uro kacaeTcsi apXeoJIOrHYeCKUX 3a/1a4, TO U B 9TOW OOJIACTH armaparypa moKa3bIBaeT HEeIJIOXHUe
pe3ynbTaTel. Ha puc. 9 moka3aHbl KapThl pacrpeneieHns curHaia oT cpensl. Llenpio pabot sBis-
JIOCh KapTUPOBAHUE OCTATKOB JPeBHUX MocTpoek. PaboTsl mpoBoammuck B Cy3yHckoM paiione Ho-
BOocHOHMpCKOH obnactu BOImM3H p. Cine3siHKa.

HccnenoBanace wromanka pazmepom 50 x 44 M. Ha puc. 9, @ n3o0pakeHa kapTa pacrpeaerne-
HUS CUTHAJa 10 JaHHBIM almnapaTrypbl WHAYKIHOHHBIX uccienoBaHuii OMC, MyHKTHPHBIMU JIU-
HUSIMH TIOKa3aHbl KOHTYPBI CTPOCHHH, BBIEISIOIIMECS BU3YalbHO B pelbede, Kak yriryOneHus
rpyHTa Ha TIyOuHy He Oonee 20 cM B caMoM IieHTpe. BuaHo, 4To aHOMamnuu, 0003HaYeHHBIE TOIY-
OBIM IIBETOM, HETJIOXO COBMAAAIOT C STHMH KOHTYpPaMH, CIeI0BAaTeIFHO, aHOMAaJIHH COOTBETCTBYIOT
ocTaTKaM APEBHHUX COOPYKEHHH.
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Puc. 9. KapTsl pacmpenienieHus] CUTHANA 110 HCCIIeAyeMoi miontaau anmaparypoit OMC (a),
(parMeHT KapThl 110 JaHHBIM HOBOM ammapatypsl (b)

Ha puc. 9, b nokazan gparmMeHT KapThl, MOJYYEHHOW 10 JAaHHBIM pa3pabOTaHHOH ammaparyphl.
BunHo, uTo aHOMaNMKM CUTHAJA, 3€JICHBIE W TOyObIe 1BeTa Ha (DOHE CUHET0, TAKXKE HEIUIOXO COB-
MaJaroT ¢ KOHTypamu 3amaauH. CienoBaTebHO, MOXKHO CIIENaTh BBIBOA, 4TO ammaparypa «l'eoBu-
3ep» HE YCTYIaeT 10 CBOMM XapaKTeprucTukam ammaparype OMC, a HaOmrogacMbie B TaHHOM CITy-
Jae aHOMAaJIMH 00Jiee KOHTPACTHBI.

3aKkioueHne

Ha ocnoBanuu opurunansHoro 3anateHroanHoro B MHI'T CO PAH npunnuna xommneHcauu
MIEPBUYHOTO TIOJSI TEHEPATOPHON KATYIIKH B pe3yJlibTaTe IMKJIa TMPOTOTHITMPOBAHUS pazpaboTaHa
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KOMITaKTHasi MHOTOYacTOTHAsI almaparypa Ui 3JIeKTpOMarHuTHoro npoguinposanus. [Iposenen-
HBIE TI0JIEBbIE MCIIBITAaHUS Ha M3BECTHBIX 00BEKTax snekTpoMmeTpuyeckoro nonsurona MHIT CO
PAH, npu noucke JOKalIbHBIX U MPOTSHKEHHBIX MTPOBOJHHUKOB, 4 TAKXKE apXeoJoro-reohuznieckue
HCCIIEIOBAHNUS IOKA3bIBAIOT BHICOKYIO 3()(h)eKTUBHOCTH pa3pabOTaHHOM armapaTyphbl.
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ELECTROMAGNETIC PROFILING BY COMPACT APPARATUS:
NEW APPROACH AND RESULTS OF APPLICATION

Modern portable devices for electromagnetic profiling and shallow sounding make it possible to
study the distribution resistivity of the soil. Typical areas of application of such complexes: research
of archaeological objects — burial mounds, ancient settlements; the solution of environmental prob-
lems — the study of dumps and tailings of mining enterprises, zones of distribution of harmful sub-
stances; localization of engineering facilities — pipes and communications, research of the state of
dams and dams. The perspective area is the objects of the agro-industrial complex — assessment
of soil fertility (mineralization distribution), control of melioration efficiency.

The purpose of the conducted research is the development and creation of a portable software
and hardware complex of electromagnetic profiling, which allows to detect and differentiate objects
of various kinds with high reliability and accuracy with respect to specific electrical resistance.
Based on the original principle of compensation of the primary field of the generator coil, a compact
multi-frequency equipment for electromagnetic profiling was developed. As a result of the iterative
prototyping cycle, the optimal body design is realized, which allows to realize this compensation
principle. To effectively use the hardware complex, QZond software was created, which allows to
control the process of collecting information and to visualize the data in real time. The conducted
field tests on known objects of the electrometric polygon of IPGG SB RAS, when searching for lo-
cal and extended conductors, as well as archaeological and geophysical studies show the efficiency
of the implementation of compact electromagnetic profiling equipment.

Keywords: geophysical methods, electromagnetic profiling, equipment, archeology, engineering
geophysics, high-precision positioning.
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