FeoclousuquKMe MeToA b
nccrnenoBaHUs CKBaXKUH
(F'C) nnu KapoTaX CKBa>xuH

JTO KOMIUIEKC PU3HUIECKUX METOAOB, UCITO/Tb3yeMbIX
111 U3y4eHUsI TOPHBIX MOPOJ, B OKOJIOCKBKMHHOM 1
MEeXCKBOXWUHHOM ITPOCTPAHCTBAX, A TAKXKE JJIsI
KOHTPOJISI TEXHUYECKOTO COCTOSTHUST CKBOKMH.



UTO Takoe ckBakuHa -

CKBa)KMHA — TOpHas BbIPAa00OTKA KPYI/IOTO CEYEHMS, Pl
poOypeHHasi C MOBEPXHOCTH 3eMJIU WJIH C TTIOA3EeMHOMN
Bpra)é[())TKI/I 6e3 oCTyIa YeI0BeKa K 330010 1oz
JII0OBIM YTJIOM K TOPU30HTY, IUAMETP KOTOPOIl MHOTO | %
MeHbIIIEe ee ITTyOHHBL. LY 7 e
Pa3ju4yaioT BepTUKaIbHbIE, TOPU30HTAIHHBIE, S |
HAaKJIOHHbIe CKBOKMHBIL. Hauamo cKBayKMHBI 20 pu'sinm
HA3bIBaETCS €€ yCTheM, HO — 3a060eM, BHyTpeHHSISI Tl / =S
OOKOBast TOBEPXHOCTh — CTeHKaMH. /IlnaMeTphl S
CKBaYKWH KOJ1eO/TIOTCST OT 25 MM 710 3 M. CKBa)>KUHBbI

lllapomeuHoe MoryT umMeTb 60KoBbIe cTBOJBI (BC), B TOM 4ncie

Gyposoe gonoro  ropusoHTanbubie (BI'C).
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OO1ast cxema OypoBOii YCTAaHOBKH: 1 — OypoBoe 1010T0; 2 — YBT; 3 — GypuibHbie TpyObI; 4 —
KOHJYKTOP; 5 — YCTbeBasi IIaxTa; 6 — MPOTHUBOBBIOPOCOBOE YCTPOKCTB]; 7 — 101 OYpOBOM YCTAaHOBKH; 8 —
OypoBOIi pOTOp; 9 — Beaywiast OypuabHas TPy0a; 10 — OYpPOBO#i CTOSIK; 11 — BEPTIIIOT; 12 — KPIOK; 13 —
TaJIeBbIN OJI0K; 14 — GA/IKOH BEPXOBOTr0 pabovero; 15 — KPOHOJIOK; 16 — TajIeBbIi KaHAT; 17 — ILJIAHT
BeZyluei OyprIbHOM TPYOBI; 18 — MHAWKATOP Harpy3KH Ha I0I0TO; 19 — OypoBasi 1ebénKa; 20 — OypoBoi
HaCoC; 21 — BUOpALIMOHHOE CUTO JJ1s1 OypOBOTO PAaCTBOPA; 22 — BBIKUHAS IMHUSI OYPOBOTO pacTBOpa.
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UTO Takoe ckBakuHa

B xoze niu mocsie GypeHust CKBaXXKUH UX 00CAXKUBAIOT CTAJIbHOM (B
rocjieiHee BpeMsi M IJIACTUKOBOM) KOJIOHHOM TPy0 MJIH TOJIBKO CBEPXY
(ZecsaToK MeTpOB), MJIU HA BCIO TTyOUHY (TIpy OypeHur ITy0OKUX
CTPYKTYPHBIX U HedTera3opa3BeZOUHbIX CKBAKHH).

JlomoTHUTe ThHOE YKPETJIEeHWe CTEHOK OCYLIECTBIISIETCS UX IleMeHTaluei
WA TIMHU3a1ei. [[poHuKas B TpelrHbI ¥ TOPbI TOPHBIX TTOPOJ, LIEMEHT,
TJTMHA WM OYpPOBast )KUAKOCTh MEHSIIOT pU3UUeCKre CBOMCTBA MOPOJ, YTO
HeOoOXOAMMO YYUTHIBATh TPU KaPOTAXKe CKBAXKHH. 1

1 - 06cadHvle mpybbl; 2 — yeMeHMHbIU
KameHb; 3 — N1ACm; 4 — nepgopayus 8
ob6cadHoli mpybe u yemeHmMHom kamme; I -
HanpasaeHue; Il - kondykmop; I1I -
NpOMeNCymo4Has KoaoHHa; IV -
3KCNyamayuoHHAs KOJIOHHA.
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UTO Takoe KepH

® KepH — o6pa3sel; ropHO MOPOABI, U3BIEUEHHbBIN U3 CKBAYKUHDI l'IOCpe,ZLCTBOM
CIel1aIbHO NpeJHa3HAYeHHOT'o /IS 3TOTO BU/Ia o6ypenus. Yacto npeJCcTaB/seT coboii

LATUHAPUIECKYIO KOMTOHKY (CTO/IGMK) TOPHOM MOPOABIIOCTATOYHO TPOYHOM, YTOOBI
COXPaHATh MOHOJIMTHOCTb.

® B GonblUMHCTBe C/lyyaeB OTOOP KepHa TPOM3BOAUTCS PU GyPEHUH MOPOZbI MO0k
CcTa/bHOI TPY60ii, KOTOpasi Ha3bIBaeTCsl KOIOHKOBOM, a caMo GypeHue ¢ 0T60pOM KepHa
- KOJIOHKOBBIM. BHYTpH KOJIOHKOBOM TPYObI HAXOAUTCSI KEPHOIIPUEMHMK
(mpo6GOOTOOPHHUK).

@ Beixo KepHa OIpe/ie/ISIIOT B MTPOLIEHTaX K NPOOypPEHHOMY METPaXy. 100%-HBIH BBIXO[
KE€PHa IT03BOJISIeT C MOTHOM JOCTOBEPHOCTBIO U3Y4YaTh TOPHbIE OPOJbI, IepeceYEHHbIEe
OypOBO#1 CKBaYXUHOM, U OTIpeZie/IATh 3arachl II0/Ie3HOTO MCKOTIaeMOToO.
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Tpy6a KOOHKOBast UCIIOTb3YEeTCS ISt
HaKOIUICHUSI KePHaA C ero nocjiefyolen
TPaHCIIOPTUPOBKOU MPSIMO 10
noBepxHocTH. CO BTOPO1 CTOPOHBI
TPYObI KOJIOHKOBbIE B CBOEM COCTABE
MMEeIOT BHYTPEHHIOI0 pe3b0y, KoTopast
COCTaB/IsIeT TPUALLATh MUJUTUMETPOB
JLJIS1 BBITIOJIHEHUSI COeJUHEHUSI C
KOPOHKOU TBEPIOCILIaBHOMN
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Ponb 1 3HadyeHune [ IC

Ponp 1 3Hauenue ['MC c TeueHrneM BpeMeHU TOCTOSTHHO BO3PAaCTaeT, T.K. B
nepcrnektuBe ['MIC oTKPBIBAIOT MyTh K O€CKEPHOBOMY ITO3HAHUIO CKBOKHUH. B
HaCTosI1Iee BpeMsi B CKBRXKMHAX PETUCTPUPYETCS CBBILIE 35 PAa3TUYHBIX
IapaMeTpOB: pa3HOOOpa3Hbie PU3NUECKHe CBOMCTBA TOPHBIX MOPO/I,
HAMNPSDKEeHHOCTh MHOTO0OPa3HbIX PU3UYECKHUX MTOJIeH, TEXHUYEeCKUe
XapaKTEPUCTUKU COCTOSTHUSI CAaMO OYPOBOI CKBaYKUHBI.

IIpu atom croumoctb ['MIC cocTaBisieT UILb HE3HAYUTE/IBbHYIO YaCThb OT
CTOMMOCTHU COOPY)XeHUSI 1 000PYyZ0BaHUS CKBRYKUHBI. TaK, HarlpyuMep, Ha
HePTSIHBIX CKBa)KMHAX, TJle TPUMeHseTCsT BecbMa oO0mupHbIi komruieke ['MC,
€ro CTOMMOCTbD He TIPeBBIIIAeT 4% OT CTOMMOCTH OYpPOBBIX paboT,
obecriednBasi IpU 3TOM YKOHOMUIO 110 20% CpeiCTB, HeOOXOAMMBIX JJIsI
0060PYIOBAaHUS CKBAKUHBI.

B HacTosee Bpemst OyKBaJIbHO BCE METO/IbI TTO/IeBO Te0PU3UKU UMEIOT CBOU
aHAJIOTU B CKBAXMHHOM BapHUaHTe U, 6osee Toro, cyuiecTByoT MeToasl [ MC,
He UMeIollle aHAJIOTOB Cpeay TMOJIeBbIX.

AHanu3s pacrnpezeneHus CPeACTB HA BbIMOTHEHME TeoPU3UIECKUX PA0OT
nokasbiBaeT, uTo M C (cBbiiiie 20% cpeicTB) yCTymaeT B 3TOM OTHOIIEHU N
TOJIBKO ceiicMopa3Beike (0Koyo0 50% Cpe,ZI;CTBg Y 3HAYUTE/IbHO MPeBOCXOAUT
BCe OCTaJIbHbIE OTPAC/TN Pa3BefOYHON re0PU3UKH.



opyaoBaHue AnA K

EKCHbIX

reodn3nvyecKmnx uccrneagoBaHun

CKBaXUuH

st mpoBeieHHsI reoPU3UUECKUX
MCC/IeJOBAHUM CKBAYKMH HCIIOIb3YeTCSI
KaK 0o0I1as amnmaparypa u
obopyzoBaHue, IPHMeEHsIEMbIe B
6osbiIMHCTBe MeTogoB ['MC
(aBTOMaTHYeCKHEe KapOTa)KHbIe
crauinu (AKC) nim anmaparypa
reopu3NIeCKUX UCC/IeTOBAHUHN
ckBaykuH (AT'MIC), ciyckomogbeMHoe
0bOpyZOBaHME), TaK U CIIELIMATbHBIE
CKBA)XMHHBIE IPHUOOPHI, pa3HbIE B
pasHbIX MeToAax (IyOMHHbIE MU
KapOTa)kKHbIE SOH,I[blgl. AKC (AT'1C)
CMOHTHPOBAHbI Ha aBTOMAIIIMHAX
XOopoleu MpOXoAUMOCTH.
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AKC - aBTOMaTU4yeCKast kKapoTaykHas
cTaHums, K - kapoTtaxHbin kabenb, 1 -
WUCTOYHUK NUTaHUSA, 2 - npnubopkl Ans
permcTpaumm pasHoCTU NOTEHLManoB U
cunbl Toka, 3 - nebegka, 4 - KONNeKTop
nebenku, 5 - bnok-6anaHc, 6 -
rnMyOuHHBIN KapOTaXHbIA 30HA, 7 -
rMuHbI, 8 - necku, 9 - n3eectHsku, 10 -
M3BEpPXXEHHble nopoabl



KapoTaXXHbIN 3OH,£I,

30H/l KAPOTAYKHBIV— usmepuTtensHOe YCTPOMCTBO,
MCTIO/Ib3YeMOe IPU Te0PUBUYECKUX NCC/IETOBAHUSXB CKBOKUHE.
Cozep)XuT NpUEMHHKH, €C/TA BeJIETCSI PETUCTPALIUS eCTECTBEHHO,
(MarHUTHOTO M CAMOTIPOU3BOJILHO BO3HUKAIOIIIETO 3/IeKTPHIECKOTO
T0JIs1, ECTECTBEHHOTO g-U3/TyY€HUs U T.11.), TGO MPUEMHUKH U
VMICTOYHUKH I10JISI TPY U3yYEeHUH UCKYCCTBEHHO CO3/IaBaeMbIX ITOIe
(aKyCTH4eCKoro, 37IeKTPUYECKOro U Jp.).

Vnanenue uzonsanuu 8
C nposon rY

Depth (centimeters)

1,500

Resistance (thousands of ohms)
1,600 1,700 1,800 1,900

2,000
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HaszBanmue rpynmn MeToagoB HazBanmue ME€TOAO0B

MeToz ecrecTBeHHOM mossipu3arnuu (I[1C)

METO/bI TOKOBOT'O KapOTaXKa, CKOJIb3SIIIUX
KkoHTakTOB (MCK)

MeTog, Kaxyumxcs conporusnenwnii (KC), 6okoBoe

DJeKTpUdecKue KapoTaxHoe 30HAnpoBanue (BK3) u ap.

PE3UCTUBUMETPUSA

MeTO/, BbI3BaHHBIX noTeHnuanos (BI)

MHAYKTUBHBII KapoTax (MK)

IousnekTpudeckuii metog, (M)

ramma-metog, (M) nnu ramma-kaporax (I'K)

ramma-ramma-metog, ([TM) v ramma-raMma-
kapotax (I'TK)

SAnepHsle HeUTpoHHbII ramma-meror, (HI'M) wniu kaporax

(HTK)

HeUTpoH-HeUTpoHHbIi MeTog (HHM) nnu
kapotax (HHK)

METO/I, eCTeCTBeHHOro Teriosoro moss (MET)

Tepmuueckue
METOZ, UCKYCCTBEHHOTO TerioBoro mosst (MUT)

3 MeTOJ, aKyCTU4€eCKOT'0 KapOoTaXKka
CelicMoaKycTHYecKue

CeMCMHYeCKUI KapOTaXX

MeTOoJ eCTeCTBEHHOI'O MarHMTHOTIO I10J14

MaruuTtHbie
MeTOJ, NCKYCCTBEHHOT'O MarHUTHOTI'O 10JISI




cKue meToAabl
nccrnegoBaHUA CKBaXKUH

MeToa ecTecTBeHHOro nons

CKBaOKUHHbBIE UCC/IeIOBAHUS METOJOM
ecrectBenHoro nous (EIT) wiu nons
camornpou3BoibHOTO (KapoTax [1C) cBogsATCs
K U3MEPEHUIO MTOCTOSTHHBIX €CTeCTBEHHBIX
MOTEHI[MA/IOB, BO3HUKAIOLIXX Y T/IACTOB C
Pa3HOM 3JIEKTPOXUMUYECKOU aKTUBHOCTBIO.

EcTecTBeHHbI€ MOTEHIMA/IbI (TOTEHIIUATBI
COOGCTBEHHOM MOISIPU3AL[UH) BO3HUKAIOT MIPH
OKHC/TUTETbHO-BOCCTAHOBUTE/IbHBIX,
¢ Py3MOHHO-aICOPOLIMOHHBIX U
bUIBTPALMOHHBIX MIPOLIeCCaX, MPOTEKAIOIINX
B Pa3/TMYHBIX TOPHBIX MOPO/AX.

30HIOM /ISl U3MePEeHUsI COOCTBEHHBIX
MOTEHIMAJIOB C/TIY)XAT CBUHLIOBbIe IPHUEMHbIe
3/IeKTPOJbI.

Pa6oTs! B MeToze I1C yaiie BbITOTHSIOTCS
CII0cOOOM TTOTEHIIMAJIA, TO €CTh YCTAHOBKOM,
COCTOSIIIIEN U3 OJHOI0 HEeIOABHYKHOTO
MIPUEeMHOTO0 371eKTpoga N, 3a3eM/IEHHOTO
BOJIM3U YCThsI CKBOKHUHBI, © BTOPOTO
anekTpoza M, nepemelaeMoOro no CKBOXUHe .
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a - cxeMa ycTtaHoBku: 1 - bnok-6anaHc, 2 - nebegka ¢
KOMMNeKTopoMm, 3 - MUNNMBONLTMETP, 4 - perncTparop,
5 - NEHTONPOTSKHBIN MEXaHN3M, COEQUHEHHbIN
rmbkum Banukom (6) ¢ ponunkom 6rnok-banaHca, 7 -
anarpammHas 6ymara, 8 - kapaHgaw; 6 - guarpamma
€CTeCTBEHHbIX NOTEHLManoB no CTBOMNY CKBaXKWUHbI: [
(nouBa) n Il (n3BeCTHAKN) - NNacTbl Co cnabon
3MNEeKTPOXMMUYECKON aKTUBHOCTBIO, I/ (CYrmuHkm) n V
(rMWHbBI) - NNacTbl C NOMNOXUTENbHBIMW aHOMaNMAMM
MC, IV - nnact ¢ otpuuatensHon aHomanuewn NC,
XapaKTepHOM A5 NPOHNLLaeMbIX CIoeB
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Kne metoabl
ncelrieaoBadaHmMA CKBa>XH
MeToAa KaXyLUMXca COnpoTUBIIEHUN

CKBa)yKMHHbBIE MCC/IEJOBAHUS METOLOM KXKYIUXCs conpoTuBiennii (kKapotak KC) ocHOBaHbI Ha pacyieHEHUH TIOPOJ,

OKPY)KQIOLIMX CKBOKHHY, TI0 UX yZIeJIbHOMY dJieKTprdeckomMy conporusienuto (YOC).

Yamue Bcero mpu pa6otax metogom KC mcmonb3yroTcst TpexaneKTpogHbIe 30H/IbI, B KOTOPBIX TPH IEKTPOJA
aCIIO/IaTA0TCSl B CKBAYKUHE (Y€TBEPTHIN 3/IEKTPOJ, 3a3eMJISIeTCSI Ha TOBEPXHOCTH, BO/MU3HM OT cKBaykKHbI). Pacuer KC
p ) Bemetcsi o popmysie Metoga conporusnenus p=KxAU/I, rze - K I(OBCE(I)I/IH,I/IGHT, 3aBUCSILIUI OT PACCTOSTHUSL MEXAY

anextTpogamu B 30He; (AU - pasHOCTH IOTEHIIMAIOB MEX/Y IPUeMHbIMU 3nekTpogamMu M u N; [ - cua Toka B

nuTaroei uenu AB).

CyuiectBytoT aBe MUKpoMoaupurkannu Meroga KC — MUKpO30HUpOBaHNe U pe3UCTUBHUMETPHSI.

Mukposonguposanue (MK3) cocTouT B retaibHOM HCC/IeJOBaHUK O/IMDKHEN 30HBI TOTEHI[UAJ- ¥ TPAJIMeHT-30HAAMU

CYILeCTBEHHO MeHbILIel J/TMHBI, 4eM npu Makpomoaudukanusax meroga KC. /laHHble MUKPO30OHAMPOBAHHS CITY>KaT

JJ151 AeTa/IBHOTO pacyeHeHHs pa3pe30B CKBOKUH, YTOYHEHMS 'PAaHUL U BblJle/IeHUsI TOHKUX IIPOC/IOEB.

PusucTuBUMeTpUS CIYXKUT JJ151 ONIpeie/IeHNs Y,e/IbHOTO COITPOTHUB/IEHUSI TPOMBIBOYHOM XXUAKOCTU. E€ BbIMOMHSIOT

IPaJEHT-30HAAMH CTOMD MaJIOH J/IMHBI — Pe3UCTUBHUMETPAMHU, YTO BAUSHUEM CTEHOK CKBYKUHBI MOXXHO
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A, B - nuTatowme anekTpogbl, b - 6atapes unu gpyrom

WCTOYHUK NUTaHUA, R - peocTaT Ans perynupoBKy CUnbl
TOKa, / - npnbop, namepsowmin cuny Toka, MN - npyuemHble
nameputenbHble anekTpodbl, AU - npuGop anga
namepeHus (pernctpauum) pasHocTu noteHumanos, O -
TOYKa 3anucu, K KOTOPOW OTHOCAT pe3ynbTraTbl 3aMepos; a -
OOHO3NEKTPOAHbIV 30HA TOKOBOIo KapoTaxa, 6 -

\ TPEXanekTPOAHbIN NOTEHUMAN-30HA, B - TPEX3MNEKTPOAHbIN

Y R N J R NOAOLWBEHHbIV (NocneaoBaTerbHbIN) rpagueHT-30H4, T -

: X { N AN R TPEX3aNEeKTPOOHbIN KPOBENbHbIN (0BpaLLEeHHbIN) rpagueHT-
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ncecriegoBaHmAa CKBakvH
BokoBou kapoTax

® BausHMe CKBOKUHBI M BMEILAIOLIUX IIOPOJ, MOXKET
OBITh B 3HAYMTETHHOM CTEITEHH MTPEOI0IEHO 3a
c4éT mpuMeHeHHst GOKYCHPOBAaHHBIX 30H/IOB.
Meroa, OCHOBaHHbBIM Ha IPUMEHEHUH 30HOB C
$OKYCHPOBAHHOM CUCTEMOM MUTAOIINX
5/IEKTPOZIOB, Ha3bIBAIOT OOKOBBIM KapOTaXKeM
(BK). CymiecTBytoT €ro 7-MH, 9-TH U 3-X
3/IEKTPOJHBIE MOAUPHUKAIHH.

® boxosoit muxkpokapoTtax (BMK) ocHoBan Ha
NIPUMEHEHUH MUKPO30H0B ¢ GOKYCHPOBKOM
ToKa. [Tokazanus 3oug08 bBMK MeHee ncka)keHbI
B/IMSTHUEM TJIMHUCTOM KOPKHU U MPOMBIBOYHOM
xungroctu (IDK).

® 3apauy, peutaemble MeTonoM BK, cBs3aHbI € ero
BBICOKO# pa3peliaronieii CltocCOOHOCTHIO MO
BePTUKAIH. B 6/1aronpusiTHBIX yCIOBUSIX METO[,
bK nosBosseT ocyuecTBUTH AeTaTbHOE
pacdjieHeHHe pa3pesa, OLeHUTh ero JIMTOI0THIO,
BBIJIE/TUTH IJIACTBI-KOJIJIEKTOPBI, ONIPeJeTUTh UX

KO/IJTIEKTOPCKHUE CBOIICTBA. HPI/I OTCXTCTBHH 30HbI Ao - OCHOBHOM TOKOBBII 3/1€eKTpOf; A3 -
ITPOHUKHOBEHHSA WUJIU ITIOHYDKAIOIIIEN 30HEe BKpaHHbIﬁ 3IEKTPOL; B- 06paTHbII>JI
Bgd)eKTI/IBHOCTB bK 3sHauuTenbHO BbINIE, YEM Y TOKOBBIH anekTpos; N - 06paTHI)II7I
metoaa KC. W3MepUTeTbHbIN 2/1eKTpof; [o - ToKkoBbIe

JINHWUH OCHOBHOTI'O TOKOBOTO 3JIEKTPOAAQ, I -
TOKOBbBIE€ INMHUHN SKPAaHHOT'O 2JIEKTPOAA.



ne mMeTo

nccecineaoBadaHmAd CKBa>xmH
MeTopa Bbi3BaHHOM Nonsipu3aumm

Kak u B noseBou aneKTpopasBesKe, Ipyu
VCCJIeJOBAaHUU CKBAXUH MOXXHO U3y4aThb
BbI3BaHHbIE IIOTEHILUAJIbI, T.€. IOT€HLWAJIbI,
HaO/I0IaeMble TTOCIIe TPOXOXKAEHUS TOKA B
TOPHOW MOPO/ie U 00YC/IOB/IEHHbIE X PA3TMYHOM
IIOJISIPU3YEMOCTBIO.

B CKBa)XMHHOM MeTO/ie BbI3BAaHHOU
nosisipusaiuu (kaporax BIT) perucrpupyrorcs
MTOTeHILMa/Ibl Ha MIPUeMHBIX 3/IeKTPOJAAX NPHU
IIPOITyCKaHMUM TOKA Yepe3 MUTAIOLME 31eKTPObI
(Tax xe, Kak u nipu KapoTtaxe KC). Kpome Toro,
MPOBOJUTCSI PETUCTPALIMS Pa3HOCTHU
MOTeHIIMA/IOB Ha TeX XXe dJIEeKTPOoJax yepes
HEKOTOpOe BpeMs IOCJIe BBIKJII0YeHUs TOKa. B
pesy/ibTaTe OoNpesesoT MOTeHI A bl
BBI3BAHHOU NOJISIPU3ALUN.

Mertog BII npuMeHsieTcst 1151 BBISIBJICHUS 30H
cybGUIHOTO OpyAeHeHUs (B TOM YKCIie
BKPAIUIEHHBIX DY), Pa3BeJKH YI/isl U IPYTHUX DY
C 3JIEKTPOHHOU NPOBOAVIMOCTBIO Y PELIeHN s
HEKOTOPBIX JIPYrHX 3aJad.
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e MeTO
ncernenoBaHmA CKBaXxkvH
UHOYKUMOHHbLIN N AN3NIEKTPUYECKUN MeToabl

Eciu Bce BpIlIeoNnMCaHHbIe CKBa)KMHHbBIE MeTO bl OCHOBAaHbI HA TPUMEeHeHU !
IIOCTOSTHHOT'O WJT UMITyJIbCHOT'O TOKa HU3KOU YaCTOThI U ITIOXOXKU Ha MeTO/ bl
3/IeKTPOpa3BeJ KU MOCTOSTHHBIM TOKOM, TO B UHAYKIIMOHHOM U
JU3IeKTPUYeCKOM MeTOJaX UCC/IeJOBaHUS CKBAXUH MCIIO/Ib3YIOTCSI BBICOKHE
YaCTOTHI, U 3TU METObI UMEIOT CXOACTBO C BBICOKOYACTOTHOM
a7eKTpopasBeakor . OTarnure MHAYKIMOHHOTO U JU3IeKTPUYeCKOTO MEeTOZIOB
OT JPyTHX 3/IeKTPUYeCKUX MCC/IeIOBAHMH B CKBa)KMHAX 3aK/II0YAETCs U B TOM,
YTO U3MEPEHUSI MOT'YT IPOBOAUTHCS B CYXHUX CKBaXXMHAX UJIU B CKBOKMHAX,
3aroTHEHHbBIX HeThIO, T7ie Ta/IbBAHUYECKUI KOHTAKT C OKPY)Kaolei cpenoii
OCYLLeCTBUTH OY€Hb TPYJHO.

CywHocTh nHAYKIMOHHOTO Kapotaxa (MK) cocTouT B M3aMepeHHH BTOPUYHOTO
WHJYKIIMOHHOT'O MarHUTHOTO MOJIs1, CO3JJAHHOIO B TOPHOU MOPOJE MO/,
IeiiCTBHEeM NIEPBUYHOTIO [TePEMEHHOTO MOoJIsi YacToToM 20 KI'1. Yem Gosbiie
IIPOBOJHMMOCTD OKPY)KAIOLMX TOPOZ, TeM OOMbIINM OyeT BTOPUYHOE IOJIe.
['paduku HanpspKeHUI HA U3MEPUTETBHOIN PaMKe, M/ KPHBbIe HHAYKLIIMOHHOTO
KapOTaXka, MO3BOJIAIOT BBIAE/ISATH B padpese XOPOLIO NPOBOJSIIME TOPOJbI U
pYyAHBIe BKIoYeHUs1. MeTon mpesHa3HavyeH /151 pellleHHsl IPUMepPHO TeX e
3a7a4, 4To 1 KapoTaxk KC, Ho mpuMeHsieTcs 151 M3y4yeHHs] HU3KOOMHBIX
pas3pesoB.

CyiHOCTS AvaeKTprudeckoro Kaportaxa (JK) cBoguTcst K orjeHKe
IOUTEKTPUYECKUX CBOMCTB MOPOJ, (AU3TEKTPUYECKON MTPOHUIIAEMOCTH M TaK
Ha3bIBAEMbIX JUDJIEKTPUYECKHX IIOTEPH) B IEKTPUYECKOM IT0JI€ BHICOKOM
vactoTsl (10 MI'y). i3MeHeHMe AM3TeKTPUYECKOM TPOHUIIAEMOCTH
OKPY)KAIOLIMX IMOPOJ, MEHsIeT eMKOCTh KOHJIEHCATOPa, @ 3HAYUT, YaCTOTY
CHUTHAJIOB reHeparopa. MIaMeHeHMe TM3/TeKTPUYECKUX ITOTEPb,
MPOMOPLIMOHAIBHBIX 3/IEKTPOIPOBOAHOCTU MOPOJ, MEHsIeT aMIIUTYy
KosiebaHui reneparopa. Metog [IK cyXuT f/ist pa3zaesieHust MOPOJ, Ha BOJO- U
HedTerazoHackILleHHbIE, OL[EHKU UX BIAKHOCTH U TIOPHUCTOCTH.




)mﬂﬁrﬁﬁpoﬁ(
(PK)

PagunoaxkTuBHbIi KapoTtaxK (PK) - coBokymHOCTb
METOZ0B, OCHOBAHHBIX Ha U3yYEeHUH
PACIIPOCTPAaHEHUS eCTeCTBEHHOTO WU HaBeIeHHOT'O
(MCKYCCTBEHHOTO) PaJIMOAKTHBHOTO MOJISI B pa3pe3ax
CKBKMH Y OKOJIOCKBAaYKUHHOM ITPOCTPAHCTBE.

Ha ocHOBe 1107151 eCTeCTBeHHOU PaOAKTUBHOCTHU
co3gaH MmeToa ramMma-KapoTaxka (I'K), a Ha ocHoBe
HaBeJEeHHOU PaJJMOAKTUBHOCTU METOAbI raMMa-
ramma-KapoTa)ka (I'TK) u meToabsl HEMTPOHHOTO
Kapotaka (HK).



O raMmma-
(I'K)

EAMIARAR AR ©® [Ipu kapotaxxe I'K namepsroT ecTeCTBEHHYIO paJUOAKTUBHOCTh

—rwem = (J')) B CKBa)KMHE C TTIOMOILBIO CIEIIHMATbHOIO CKBAXUHHOI'O
nprubopa, coepiKalllero 3IeKTPOHHYIO CXeMY M MHAWKATOP raMMa-

u3aydeHus. B coBpemeHHbIX KoMIUiekcHbIX prbopax PK, I'K
SIBJISIIOTCSI OTAebHBIM MoayneM. Kpome Toro, kaHazn I'K moxxeTr
OBITH YaCTHIO TH000T0 KoMIUTekcHOro mpubopa 'MC. B kauecTBe
WH/IMKAaTOPOB TaMMa M3/Ty4€HHUsI UCIIOIb3YeTCs ra30pa3psiHblie U
CUUHTUUISIIAOHHBIE CHETYMKHU.

® T'KsaBasoTcs OCHOBHBIM METOZIOM B CTAaHIAPTHOM KOMILJIEKCe
I'MC u 3¢ PexTrBHO Hcnonb3yeTcst coBMecTHO ¢ MeTogamu KC u
[1C g nuTonornyeckoro pacuieHeHus paspe3osB. 'K numeer
npeumyitectBo nepez [1C B cydae conmeHbIx OypOBBIX PacTBOPaX,
a Taroxe 1pu pasenctse YIC 6yposoro pactBopa (p ) u ¢pussrpara
JIMHUCTOTO pacTBopa (p 96).
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SnexTpomexanmiecknit npuson KMN-M
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/ INEKTPOHHAR Cxema KI-M OnexTporHan cxema VK-M JnextponHan cxema 3K-M  3oma pemcvaimernpa
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eKTpomMeTpuyec ramma-

KapoTtax (Cl'K).

Anmaparypa CI'K, kak npaswuio,
MMeeT YeThIpe KaHala: TPU
nuddepeHIIATbHBIE TSI
PerucTpalnuy pa3aeabHOTO
coZlep>KaHUsl YpaHa, TOPUS U KaTusi
Y OJTTH UHTETPAIbHbBIN [IJIsT 2l
perucTpaluy CyMMapHOTO

CMNEKTPOMETPUA

¥paH (ppm)

0 10 20
— — — Topuit (ppm)

0 10 20

Kanuit (%)

0.5 2.5
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usnydenus J (kanan ['K). WL eernEede
[Mpu6opsr CI'K, xak 1 mpucops: I'K T
STAJIOHUPYIOT B CHEIIMATbHBIX 20
YCTPOICTBAX, 3aITOJTHEHHBIX F

DTaJIOHHBIMHU CpeaMU C L TR N ol
M3BECTKOBOM KOHLeHTpauuen U, e S
Th, K. ITo nmony4eHHbIM s
3Ta/IOHHBIM 3HAa4YE€HUSAM T
GOpPMUPYIOT LIKaTy 3aUCH 0 W
KapOTa)KHbBIX AHArPaMM. R

{oe)ziee
1i0L24g




