Hau6o0J1ee pacnpocTpaHeHHbIe TOPHbIE MOPO/AbI, CJIaraluijye U BMelianiye
HedTeraszoBbie KOLJIEKTOPbI

Cnararoume TEPPUTEHHDBIE KOJITEKTOPbI

MecyaHUK — ocaf04HanA ropHas Nopoaa, COCTOMT B OCHOBHOM M3 YacTumL, necyaHon ¢pakumm pasmepom 0.05+2 mm.
O6pasyeTca Npu LemeHTaLnmn necyaHblX OTJ0XKEHWI Pa3IMYHOMO MPOUCXOKAEHMA U YCA0BUIA 06pa3oBaHuA. B
OCHOBHOM COCTOMT M3 KBapLa, MOAEBOro Wnara, CAA, rayKoHuTa, Npu 3ToOM 0601 U3 3TUX MUHEPaNoB MOXKET
npeo6naaatb Hag APYrMMK U ONpeaenaTb CBOMCTBA NecyaHuKa.

AneBponuUT — 0Caf04HasA ropHaa Nopoaa, COCTOUT B OCHOBHOM M3 HEBUAMMbIX r1a30M MNblAeBaTbiX YacTuUL,
0.005+-0.05 mm. ObpasyeTca Npu LLemMeHTaL MU 0CaA04YHbIX Nbl1eBaTbIX FPYHTOB. B OCHOBHOM COCTOMUT U3 TOHKO
pa3gpobaeHHbIX 3épeH KBapL,a, NONEBOro WnaTa U LeMeHTUPYIOWMX FIMHUCTbIX MMHEPAoB. TakKMM 06pa3om,
aNeBPOINTbI OT/IMYAIOTCA OT MECYAHUKOB Hoslee MeNKMM Pa3MepPOM 3epeH U B6ObLIEN NAOTHOCTbLHO.

KapboHaTHble (MoryT cnaraTb KapOoHaTHbIE KONNEKTOPbI, rae Gatouabl Haxo4aTca B TPELMHaX U
KaBepHax)

UN3BeCTHAK — 0OCa04HaA ropHaa nopoaa, NponcxoxaeHume - opraHmn4yeckoe (6MOF€HHO€) NN xemoreHHoe
(BO3HUKaloLLEE B pe3y/IbTaTe XMMUYECKOro OCaXKAeHMA U3 NPUPOAHbIX GAOMA0B UAK NpKU X ucnapeHun). Coctomt
npenmyuwecrtBeHHoO 13 Kap60HaTa Kanbuua CaCoOs: Ka/ZlbLLUTOBbIX CKENETHbIX OCTAaTKOB OPraHM3moB U MMUHepPa/ia
KanbLuTa.

[DonomuT — ocago4Han ropHas Nopoaa, CoCToALWAA NPENMYLLECTBEHHO U3 O4HOMMEHHOrO MMHepana CaMg(COs)..
Hanbonee pacnpocTpaHéHHAn TeEOPUA NPOUCXOKAEHUS — 3TO XMMUYECKOE NpeBpaLLeHMe U3 OPraHOreHHbIX
W3BECTHAKOB MPW UX YNAOTHEHUN MO BO34ENCTBUEM MarHe3nanbHblX GAOMA0B. [LoNOMUTbI OTNIMYAOTCA OT
W3BECTHSIKOB 60/bLLEi NNOTHOCTbIO M TBEPAOCTbIO. PN A0NOMUTUIALUN U3BECTHAKA MPOUCXOLMUT YMEHbLUEHNE
obbema maTpuLbl FOPHOM Nopoabl U yBeMYMBaeTcs 06bem NycTOro NPoCTPaHCcTBa (BTOpMYHAs NOPUCTOCTb).

He konnektopHble (batonagoynopsi)

[MHBI — 0OCaA0UHblE FOPHble MOPOAbI, COCTOALWME B OCHOBHOM M3 YacTul, 40 0.01 MM rIMHUCTLIX MUHEPaoB
(KaONUHUT, MOHTMOPUNNOHUT, BENAGNANT, FanNya3nuT, UAAUT U Ap.). TNaBHbIM rMHOOBPa3syoLWKIi NpoLuecc —
BbIBETPMBAHNE N GU3NKO-XMMUUYECKOE PA3NONKEHNE FOPHbIX MOPOA, COAEPKALLMX FNHO3EM N KPEMHE3EM.

Aprunnut — ocago4yHan ropHas nopoaa, COCTOMT U3 HEBUANMbIX F1a30M FIMHUCTBIX MMHEPANOB pasMepom meHee
0.005 mm. ObpasyeTca Npu B pesyabTaTte YyNAOTHEHUA, AernapaTaumm 1 LemeHTaumMm 0cagoUHbIX FIMHUCTbIX
rpyHTOB. OCHOBHbIE MUHEPaAsIbl — IIMHUCTbIE, @ TaK}Ke KBapL, U N0AEeBOM WnaT. APruaamTbl OTANMYAKOTCA OT FANH
60/1ee Me/IKUM PasMepoM 3epeH, OHM TBEPIKE U He Pa3MOKaloT B Boge. BcTpeyaeTca CIOMCTOCTb M Apyran
OTAEe/1bHOCTb, MO3TOMY CK/IOHHbI K 06Banam.

KameHHan conb — 0cafoyHan ropHas nopoaa XeMOreHHOro NMPOUCXOXKAEHMA, COCTOALLAA NPEUMYLLLECTBEHHO U3
MWHepana raaut. B KameHHoM conm BcneacTene eé NaacTUYHOCTU HET OTKPbITbIX NYCTOT M TPELLMH, KaHaioB
bUNbTPaLMKU, NOITOMY OHA 3KPaAHUPYET ABMMKEHME HeDTHM U rasa.

AHrMAapUT — 0cago4Han ropHaa Nopoaa, CoCToALLAA NPEUMYLLECTBEHHO M3 04HOMMEHHOro MnHepana. O6pasyeTca
npu ocaxKAeHnn B BOAHbIX HacceiHax; npu gervapaTaumm runca B yC0BUAX NOBbILWEHHbIX AaBAeHUI U TemnepaTtyp.
PacnpocTpaHEH B KpbiLax COAAHbIX Kynoaos. Npun yBaaxHeHMM HabyxaeT n nepexoauT B runc.

Yram — ocafiouHble ropHble Nopoapl, 06pasytowmecs npu yrnedbmKaumm pacTUTeNbHbIX ocTaTkos 6e3 goctyna
aTmocdepHOro Kucaopoaa, B OCHOBHOM COCTOAT U3 yraepoaa. ManonpoyHble, NO3TOMY OMacHbl OCbIMbO B CTBOJI.



l'amma kapoTtax (I'K)

dunsnyeckme 0CHOBbI

'K — npoctenwinin, aewesbli U HAaMBONEe HaAEKHbI BUA, KapoTarka, HauyaBLIN NPUMEHATCA Ha Kabene ewle B ~1930

rofy, a B npouecce 6ypeHus — B KoHue 1970-x. Mi3mepaemblit napameTp — KOAMYECTBO Y-KBAaHTOB B e AMHULLY

BpemMeHu, onpeaenaowmx eCTeCTBEHHYI0 PagM0aKTMBHOCTb FOPHbIX Mopod. EanHuua nsmepenuns — APl (American
Petroleum Institute), JPeHTTreH/4yac (41A KapoTaxKHbIX Npubopos made in the USSR).
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PagMO0aKTMBHOCTb FOPHbIX MOPOA, 3aK/H0YAETCA B UCMYCKAHUK
MMM Y-KBAHTOB, KOTOPbIE FEHEPUPYIOTCA B NpoLLecce AAePHbIX
peakuuii, NPOUCXOAALMX B aTOMAX PALNOAKTUBHbIX
M30TOMNoB. B npupoae cywectsyeT TpM paaMOaKTUBHbIX pALa:
YPaHOBbIN, TOPMEBDLIN N KaINEBBIN.

MpenenbHbIV NYTb Y-KBAaHTOB, KOTOpble abcopbupytoTcs,
npoxoAaA Yyepes ropHyo Nopoay, 3aBUCUT OT ee NJOTHOCTU U
TUNWUYHO cocTaBnaeT ~45 cm. [1ns npubopos KapoTaxka B
npouecce 6ypeHua rnybuHHoctb 'K (DOI) coctaBnset ~7 cm oT
CTEHKM CTBOJIa, paspeLlatowasn cnocobHOCTb NO CTBOY —

15 cm=25 cm (3aBMCUT OT pa3mepa U TUna AeTeKkTopa,
MEX.CKOPOCTM KapoTaKa U YacTOTbl U3MEPEHUN).

'K ncnonb3syeTtca ANA AUTONOTMUYECKOTO PacyieHEHMA FOpPHbIX
nopoa, N0 KOHLEHTPaL MM Paan0aKTUBHbIX 31€MEHTOB, YTO
Nno3BO/AET, B CBOIO oyepedb, 3PpPeKTUBHO pasnunyaTth
NPOHMLAEeMble 1 NAOTHbIE 30HbI: 06bIYHO HEMPOHULLAEMblE
FIMHbI U aPrUAANUTBI UMEIOT BbICOKYHO PaAN0aKTUBHOCTD,
60s1ee NNOTHble KapboHaTHbIE MOPOAbI XapaKTepUsyoTCcs
HW3KOW PaaN0aKTUBHOCTbIO, @ PaAMOaKTUBHOCTb NeCYaHUKOB
BapbMpPyeTca mMmexay 3TUMM 3HAYEHUAMMU.

OTHOCUTE/IbHO BbICOKAasA PagMOaKTUBHOCTb MMH U TAUHUCTbIX
cnaHues 06bACHAETCA KaK NOBbILWEeHHOW copbuuneit us
npupoaHbIX GAONA0B ypaHa, paamsa, TOpUA U Kaaua Ha
FAIMHUCTbIX YaCTULAX, TaK U OTHOCUTE/IbHO BbICOKMM
cogeprkaHnem B 3TUX Nopogax Kaama (4o 6,5%).

B uenom, yem meHbLUe pasmep YacTUL, Charatowmx maTpuuy,
TeM nyylle copbupyroTca coaeprKallmMecs B NPUPOAHbIX
dnonaax pagmMoakTUBHbIE 3/1eMeHTbI U Tem 6onblue byayT
3Ha4veHuA K.

Kpusyto MK npnHAaTo oTobparkaTb TEMHO-3€/1EHBIM LBETOM,

macwTtab no ymondyaHuto 0+150 API, ogHaKo Ans HarnAaHOCTU LenecoobpasHo noabupaTte macluTab, B KOTOpom

Xopouwo BnaAHbl aHOMaAnn, Npn 3ToOm, eC/im NPUCYTCTBYIOT eANHUYHbIEe 3HaYUTE/IbHblE MAaKCUMMYMbl, UX MOXXHO

oTobparkaTb BO 2-m MacluTabe, KpaTHOM 1-my Kak 1:2 unm 1:5.



JJIeKTpUYeCKUi / JIeKTPOMArHUTHBIN KapOTax
dPr3mMYeckme 0CHOBbI

BnepBble M3MepeHue yaenbHOro anekTpuieckoro conpoTtmaneHma (YIC) B CKBaXKMHax NpoBeaeHo bpaTbsimm
LLintombeprke B 1926 roay, aneKTpuyeckmii Kapotax — 9K B npouecce bypeHUs Havyan NpMMeHsTbCs B KoHLe 1970-x,

a y»Ke B Hayane 1980-x NoABMACA 3NEKTPOMarHUTHbIN (MHAYKUMOHHbIN) KapoTax — MK B npouecce 6ypeHus.
N3mepsemblii napameTp — Kaxkyuieecs YIC ropHbIxX nopod, eAnHNLa nsmepeHus — Om:-m.

Y3C maTpuL, ropHbIX Nopoa, Claratowmx u

BMelLllatoWwmnx Fa3OHe¢)Tﬂ Hbl€ KOJI1EKTOPbI,

NPaKTUn4ecKn 6eckoHeuHo. N POoBOANMOCTb

TAaKUX TOPHbIX NOPOA4 onpeaenaeTca

baronaamm — 3NeKTPoMTaMK, CoaepraLmxca
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B uenom, ranHel umetroT HU3Koe YIC, Tak Kak

coaepyaT MHOro cBA3aHHOM Boabl (~“10 Om:-m);

aprunnUTbl CoAEpPIKaT MeHbLUE BOAbl, NO3TOMY
nx YIC Bbiwe (~20 OmEM). YIC necyaHumKa

HUXe Y PbIX0ro u Bbilwle y NJ10THOro, U Tak Aasee —4yemM MeHbLle NOPOBOro NPoCTpaHCTBa B FOpHOl\;I nopoae, TemMm

Bbiwe YIC, — y aHrimaApuTOB, KAMEHHOM COMN, A,0IOMUTOB, @ TAK¥XKe B YNCTbIX HEPTAHbIX NECYAHbIX KONIEKTOPax OHO
MOXET NPeBbIWaTh BEPXHUI Nepeaen ananasoHa nsmepeHuii npubopos IMK (>2000 Om-m).

B oTanume ot MK, MMmetoLLero 4anbHOCTb M3MepeHms nopaaka 10 cm, 31eKTpoKapoTaXK MMeeT AabHOCTb
0b6HapyKeHua rpaHmy, 6onee MeTpa 1 AarKe HECKO/IbKO AECATKOB METPOB (3aBMcKUT OT YIC ropHbIX Nopoa).

Mpnbopbl IMK onTumanbHbl 418 Nnovcka 6onee nposogumont popmaumnn M3 OTHOCUTENBHO MEHee NPOBOAMMOM
cpenbl, HAO6OPOT OHM paboTaloT XyXKe.

Mprbopbl 6oKkoBOro 3K AULLEHbI AAHHOFO HeA0CTaTKa, MMEIOT AydLLMe pa3peLLatoLLyo cCnocobHOCTb U
AVNHAMMUYECKUI1 AMana3oH, HO OHWM He MOryT paboTaTb C PacTBOPaMM Ha YrN1eBOA0POAHOM OCHOBE U MMEIOT
CYLWECTBEHHO MEHbLUYIO FYBUHHOCTb.

CoBpemeHHble npunbopbl IMK B npouecce bypeHus

MMeT HECKOJIbKO 30HA0B: p33H0171 ANNHbI, Pa3HbIX

4acTtoT 3}16KTpOMaFHMTHOl71 BOJIHbI 1 Pa3HOro Tnna

QEmm

n3mepeHmin YIC: no otctaBaHuio ¢asbl Mam

3aTYXaHUIO aMnanTyabl 3ﬂeKTpOMaFHMTHOl71 BOJIHbI.
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¢$asbl UMeET MUHMMA/IbHYIO AaNbHOCTb U3MEPEHUA,
HO MaKcMMabHOe paspeLleHune no cTeoy (Hanpumep, 0.5 1 0.2 M COOTBETCTBEHHO), @ A/IMHHbIN 30HA, HU3KOM
YacTOTbl MO 3aTyXaHWUIO aMNNTYAbl UMEET MAaKCUMabHYI0 AANIbHOCTb U3MEPEHWI, HO HauXyALlee paspeLlleHne no
creony (Hanpumep, 1.5 1 0.3 m). Takke uamepeHns YIC no 3aTyxaHUO aMnanTyabl UMEIOT BbICOKYHO NOrpeLHoCTb
N3MEPEHMI U HU3KYHO BEPXHIOK rPaHMLY AManasoHa nsmepeHuit (Bbiwe 100 Om-m norpelwHocTb gocturaeTt 100%).
HakoHeu, Kak roBopua ogmH npenogaBaTens: «Cenyac 3anmMcbiBatoT TOIbKO AEBOYKM. INEKTPOKApOTaXK NPOBOANTCA
TO/IbKO B HEODOCaXKEHHbIX CKBaXKMHAX».



3aK/Ilo4yeHue

KomnnekcHbin aHanu3 MK n Y3C no3BonseT pacysieHUTb paspes KaKk IMTON0rMYECKU, Tak M Mo HacbllweHuto. Kpome
Toro, N'K 1 Y2C no3BoaseT BbINOAHUTL KOPPEIALMIO KAapOTaXKa Mo BEPTMKANAM C COCEAHMMMU Pa3BeAOYHbIMU
CKBaXXMHaMU, B KOTOPbIX BbINOJIHEH PacLUMPEHHbIN KOMMJIEKC KapoTaxKa M oTobpaH KepH 1 NpoBeaeHOo UcnbiTaHue
nnacTos.

Tabauya 1. Haubonee pacripocmpaHeHHble nempogu3uveckKue 3Ha4YeHUs 20PHbIX MoPO0, CAa2aruux u
emeuwjarowue Heghmeaasosble Kos1eKmopbl

Marpuua / HacbilweHune Yenoshble Famma ¥aC
0603HaueHus

MecyaHmk cpepHAn cpepHee

MN3BecTHAK HU3Kasn BbICOKOE

nuHa BblCOKaA HU3Koe

Jonomunt O4YeHb HU3KaA BbICOKOE
AHTUapPUT O4YeHb HU3KaA O4YeHb BbICOKOE
KameHHas conb O4YeHb HU3KaA O4YeHb BbICOKOEe
Yronb O4YeHb HU3KaA O4YeHb BbICOKOEe

Aprunaut BbICOKanA HU3Koe

Anesponut cpepHAn cpepHee
Mas OYeHb HU3KaA O4YeHb BbICOKOE
HedTb OYeHb HU3KaA O4YeHb BbICOKOE
Bopa OYeHb HU3KaA O4eHb HU3KOoEe

OpHako, bbiBatoT UCKNKYEHUA, Hanpumep, MOHALUTOBbIE NECKU U TPaBEIUTbI (cop,ep»(aume TOpMﬁ) WA KaNUMHble
CO/IN UMEIKOT OYEHb BbICOKYHO PaANOAKTUBHOCTD, a YyAE/IbHOE 3/IEKTPUYECKOE CcoONpOoTUBAEHUE BOAbl onpeaenaeTca
PacCTBOPEHHbLIMU B He XMMNYEeCKUMM coeagnHeHNAMU N MOXKeT 6bITb OYEHb ANnA O4eHb yncTon BOAbl.
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