H3BECTHAI
TOMCHOI'O OPJEHA OKTABPBLCHOM PEBOJIFOIIHH H
OPJIEHA TPYAOBOI'O KPACHOI'O 3HAMEHH
NNOJINTEXHHYECKOIO MHCTHTYTA um. C. M. KHPOBA

Tom 260 1976

O BJIMSIHUU YAEJbHOTO BECA U XMMHUYECKOTO
BBIBETPHBAHHMS HA PACHPEJEJEHHME MWUHEPAJIOB
TS)KEJIOM ®PAKILMH B ME3030MCKHX OTJIO)KEHHUAX

NYAUHCKON ONOPHOM CKBAKHHBI
(TOMCKAS OBJIACTb)

A. @&. CEHAKOJIMC

(Ilpexcrasiena npod. A. B. AKCapHHBIM)

Mayuyenue pacrpejieseHus MHUHEpaJoB TaAXKeJoi (Gpaxunuu B Me3030H-
CKHX OTVIOKEHHAX, BCKPLITHX IlyIMHCKOH ONOPHOH CKBAXKHMHOH, IO3BOJHIIO
YCTaHOBUTb, YTO KPHUBHE NPOLEHTHOTO CONEpPKAHUS MMEIOT CAydalHBIH Xa-
paxTep. D10 [AaJ0 BO3MOKHOCTb NOAOHTH K HHM KaK K BPEMEHHBIM psiaaM,
JJIs M3YYeHHs] KOTOpbIX Oblia HCHOJNb30OBaHA MarTeMartuyeckasd obpaborTka
€ ONIpelie/leHUeM BEePOSITHOCTHBIX, KOPPEIAHOHHEIX H CHEKTPAaJbHBIX Xapak-
TepucTUK. IlepeunciedHble mapaMerpbl MO3BOJM/IM BCKPHTb OCOOEHHOCTH
npolecca 0caJKOHAKOIJIEHHS 10 CJAYYaHHBIM €[0 peaansanuam,

HcxonHEIM MarepuanoM NOCTYKUIH JaHHbIE MHHepaJOrH4ecKoro cocra-
Ba Me3030MCKHX MOPOX, BCKPHIThIX [Ty IHHCKO! ONMOPHO! CKBaXKuHOH B 1956 .
Munepasnorudeckue HCCAELOBAHHA INPOH3BEJeHb COTPYAHHKAMH IHeTporpa-
¢uyeckol saboparopun HoBOCHOGHPCKOrO re0JOrHYECKOro YHIPaBJIEHHS MOX
pyxosoactBoM A. I'. Tloga. KosruecTBO HUCIOJNb30BAHHBIX 00pasIoB COCTaB-
asier Gonee 450, cpeauss yacrora or6opa — 1 ob6pasen Ha 6—7 x. Pacnoso-
JKeHue npo0 B paspese XapakTepuayeTcs TeM, UTO o0pasubl H3 MeCYaHbIX,
aJIEBDUTOBBIX H IVIMHHCTBHIX IIOPOJ PaBHOMEDHO pacnpejeseHnl IO paspesy.
Bouee Toro, ananus nsmeHeHHs: MPOUEHTHOrO COAEPKAHNSA TAKAX MHHEPAaJOB,
KaK TpaHar, amaTuT, TyPMaJuH, PYyTHJ, aHaTa3 H LHUPKOH IIOKA3LIBAET, UTO
OHH OJIMHAKOBO BelyT cebs IO paspesy B PasjHUHBIX THHax nopoi. Taxk, B
uHTepBae raybun or 700—1800 # y Bcex MHHepasoOB B HUXKHEH YACTH HH-
TepBasa Hab/aI0LaeTcs MaKCHMyM B TIe€CUaHbIX, aJeBPHTOBBIX H IJIMHHCTHIX
npobax, B BepXHeH ke YacT# OH MEPeXOJNHT B MHHHMYM IO BCeM THIIAM IIO-
POA. DTO NO3BOJAET CUHTATh, YUTO HA KOHKPETHBIE peasH3aluHu CAyJaHHOTO
mpolnecca CyIIecTBeHHOrO BJAHSIHHSI He OKasaldH OoT60p 00pasmoB M - THIH
HOPOJI.

KonkperHble peannsanuy, NpefCcTaBJAeHHbIE KPUBLHIMH H3MEHEHHS IIPO-
HeHTHOTO COZiepXKaHUs MHHEpPAaJoOB TAXKeJI0H (pakuuu o paspesy Me3030i-
' CKHX OTJIOXKEHHH, HOCST NePHOTHIECKH PUTMUUYECKHH Xxapakrep. JTO XOPOILIO
o6HApYKHBaeTCs HA CHEKTPAJbHBIX M KOPPENSLMOHHBIX XapakTepHUCTHKAX
cryvaineix QyHxuuii. Ha rpaduxe HOpMEDPOBAHHON KOPpPeJasHHOHHOR (QYyHK-
LKH BHIHO, 4TO, HAIpUMEp, B COIEp:KaHUH IUPKOHA B paspese 4acro BHAHA
NIePUONUYHOCTD, IOBTOpsIOMasicsa yepes 60—70 # u wepes 290—320 x. Ana-
JIOTHYHASI KapTHHA OOHAPYXMBAETCSI M HA KOPPENANHOHHHX (YHKIUAX APY-
THX MHHEPaJoB,

AnnpoxcHManusi nAHHBIX TPONEHTHOTO COJAEPXAHHS MHHEPAJNOB TsKe-
Jioi ppaknuy no paspesy ITyaunckoit ONOPHON CKBAXKUHKE 1aeT BO3MOXKHOCTD
YCTaHOBHUTb OCOOEHHOCTH IIPOSIBJIEHHS NPOIECCA OCAJKOHAKOIUICHHS B ME€30-
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sofickoe BpeMsi. Ha Bcex KpUBBIX IPOLEHTHOTO COMAEpIKaHus Haubosmee yCTOM-
YHUBBIX MHHepaJsioB (KBapl, IMPKOH, aHATas3, allaTHT, TYpPMaJHH, IpaHaT, py-
THJ, 00JIOMKH KPEeMHHCTHIX TOPOJ) BHAEJNSIOTCS pABa putMa I mopsaxa.
Huxnuit HayuHaeTcst ¢ MAKCHMAJBHBIX KOJHUECTB YKa3aHHHIX MHHEPAJIoB
B OCHOBAHHWM OCAJIOUHOIO YeXJa M 3aKaHUMBACTCSH MUHHMAJIbHBIMM 3HAYECHHS-
MH TI0 TPaHHIe KUSJHHCKOH U IOKYpCKOi CBUT (H03JHee rorepuB-6appem-
ckoe Bpemsi). Hauamno Bepxnero putMa NpHypoOUEHO K BepXHEH YacTH KHSJIHH-
CKO¥I CBHTHI, pUTM 3aKaHYUBAETCSl BBEPXY HIIATOBCKOH CBHTH, MpeNIIeCT-
BYIOIIEH KaMIAHCKAM oOTJoxeHHAM. ClenyeT NoAYepKHYTh, YTO MaKCHMYMBI
KaxkIOro MHHEpaJga CLBUHYTH BO BPeMeHH IDPYr OTHOCHTeNbHO apyra. Tax,
rpanuna BepxHero OTOMBaeTcs 110 aHaTasdy Ha raybune 1680 #, a mo pyruny
Ha ray6une 1610 x. Hauajo MakCHMyMOB 10 JPYTHM MHHEpaJaM TAKeNOH
¢dparuny NpUXOAUTCS HA 3TOT 70-MeTPOBHIH HHTEPBAJI. :

Kaxapiii put™m pasbuBaercs 3—4 purmamu Il mopsaka. MaxcuMasbHb-
MH 3HAYeHHAMH XapakrTepuaywoTcs putMmul Il mopsnka, HauuHaoliue pHTM
I nopsaaka, MEHAMaJbHBIME — 3aKaHuuBatomue ero. Purmel 1l nopsinxa mox-
pasiensioTcs HA MeJKHE, I09TOMY KPHBbIe IPEACTABMAAIT COO0# mepuopuye-
CKHUe KOJIeOaHus.

AHanu3 KpUBLIX MO3BOJSET BCKPHITh MX PeHETHUECKYIO0 CylHOCcTb. Maxk-
CUMaJbHble 3HAUEHHS KOJMUYECTBA YCTONUMBEIX MHHePasJoB (POpMHPOBAIUCH
B yCJOBHsIX HaubGojiee MHTEHCUBHON NpopabOTKH XMMHYECKMM BHIBETPHUBAHHU-
eM mopoj 06/1acTH IUTAHHS, MHHEMAaJbHBIE — B YCJIOBHAX JEHyMalyd HaH-
MeHee BBIBETPEJEX MOpoj. AHAJN3 MAaKCHMYMOB M IIO3BOJSIET BEIIENHTh H3-
MeHeHHe HHTEHCHBHOCTH XHMMYECKOTO BBIBETDUBAHHS HA NpPOTSKeHHH (op-
MHPOBaHHS Me3030UCKUX OTJoxKeHuH. Hanbonblllag HHTEHCHBHOCTh MPHYPO-
YeHa KO BPeMEHH HAaKOIUIeHHs TIOMEHCKON, HAYHAKCKOH ¥ KyJOM3HHCKOH
CBUT HHIKHETO PUTMA M K BepXHEH WaCTH KUSJIHHCKOH M HHXKHEH 4acTH IO-
KYpPCKOH CBHUT BEpXHero purMa. B o6mux ueprax NOJyYEHHBbIE NaHHBIE MOJ-
TBEPXKAAIOT HKJIHYHOCTD ME3030HCKOr0 0CaJIKOHAKOIUIEHHS], YCTAHOBJIEHHYIO
B. I1. Kasapunossim (1958),"T. Y. T'yposoit (1960) u mp. [1], [2].

VHTepecHo CXOACTBO KPHBLIX PACHPEACICHUS MUHEPAJIOB CO 3HAUEHUAMHU
KaXKyIIerocs COMPOTHBJEHHST 3J€KTPOKaPOTaXKHOH AHArpaMMbl, Ha KOTOPOH
dukcupyores gBa Makcumyma 3uavennit KC. OnuH coBOagaer ¢ 0OCHOBaHUEM
HHKHEr0 PUTMa, APYroil ¢ ocHoBaHHeM BepxHero. IlosiBjenue MarCHMYMOB
KC sBasiercs 3akOHOMEpHBEIM ClelCTBHeM Haubosblllei nubdepeHnuanuu
BEIeCTBA B YCJAOBHSX MAKCHMaJbHON XHMHYECKOH MpopaGoTKH HOpPOX B 06-
JIACTH HUTaHUS.

W3yuenyne KOHKpETHBIX peaju3anuil MokasblBaeT, YTO HApPALy CO CXOJ-
CTBOM OHH OOHapyXKHBAaIOT 3aMeTHBIe pasanyus. Hamu ciaenana DONBITKa
BBISIBUTb Pa3NuuMs B paclpeses ey BepOATHOCTEH KOHKPETHHIX peaau3aluit
¥ (axTophl, JeHCTBYOIHE IpH 3TOM. PacnpenesneHue BepOSTHOCTEH MTHO-
BEHHBIX 3HAQUeHHH CJayYyafHbIX NPOUECCOB MOMKHO IPENCTABHTb IJIOTHOCTHIO
u dyukiuuen pacnpenesenns. [I10THOCTs pacmpelenenus OHpefeasiach 10
OTHOCHTENBHOMY BpeMeHH NpeOLIBaHUS peaju3alHyl BHYTPH 3aZaHHOIO HH-
TepBasa, a GYHKUUS pacHpele/eHus — 10 OTHOCHTENbHOMY BPeMeHH Ipe6H-
BaHUS KOHKPETHO! peasiM3aluy Bhlllle 3ajanHoro yposHs [4]. Paccmarpusa-
eMble MeTObl aHaJH3a PaclpoCTPaHSTIOTCS IJIaBHEIM 06pa3oM Ha CTalOHap-
Hple cnyvaliHble NpoIeccH, obaanalollte 3proiuyeckuM cBOACTBOM. B ¢Ba3u
C 3THM BeCh OIUCHIBaeMbIH paspe3 Obli pas3bur Ha 4 MHTepBaJja: ABa NPHXO-
JATCS Ha HMXKHHUH 4. BePXHHH MaKCUMYMBl ¥ JIBa — Ha BEPXHWI W HHNKHUYU
MHHHUMYMBI, : . :

B kaxpoli uactu paspesa, B Ipelenax KOTOPOH KOHKPETHYIO peasHaa-
M0 MOXKHO NPHHATbH KaK CTAal{OHAPHYIO U 3ProJUPOBAHHYIO, BLIUHCAANACH
IJIOTHOCTh paclpefe/ieHHsT BepOSTHOCTeH, ¥ O Hell onpefensjach Moia H
aMIIUTYa B HODMUPOBAHHOM BHJe. Ecay npuHATH IIUPUHY MHTEpPBAA 3HA-
YeHUH NPOUEHTHOTO COAepKalus MUHepasa 3a eqUHHUIY, TO MOjAa I[OKAa3bl-
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BAeT, B KAKOM YaCTH 3TOTO WHTEpBaJa MOJblle HaXOAUTCH ciaydaliHas QyHK-
nusi. Ecnu Bce BpeMms npe6biBanusl QyHKIHY B 3aJlaHHOM HHTEPBaJie PHHATH
3a eIHHHUILY, TO IO AMIVIUTYAEe MBI MOMXKEM ONpeleNuTh NPOAOJIKHTENbHOCTD
npeObHBaHUsA (PYHKIUH B MOJAJTLHOM 3HAUeHHH. JIpYTHMH CJIOBaMH, Moja u
aMnauTyfa rpadHxa IVIOTHOCTH paclpele/ieHHsi IOKa3blBaeT, Ha KAaKod HH-
TepBaJ 3HA4YeHUH NPHXOIUTCS MAKCUMyM BpeMeHH NpeObIBaHUS CaydalHoi
GYHKIMM M KaKOBa NPOLOJIKHUTENbHOCTh NpeGLIBAHHA €€ HAa 3TOM YPOBHe.

Kpusble cofiep:XaHnil TSXKeNBIX MUHEPAJOB 0 pa3pe3y XapaKTepH3YIOT-
Csl PASJNUYHBIMHE 3HAUEHHSIMH MOJLL U aMIIHTYJBl IJIOTHOCTH DAaCIHpesie/leHus

Ta6runoa

OcHoOBHbIe mapaMeTpsl TpadHKOB IIOTHOCTH paclpefelleHHs BepOATHOCTEH
MHHEPAJIOE B Me3030HCKHX oTaomennax ITyAMHCKOH OmOPHOH CKBaMSHHBI

.
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é € IMH HLIBE 0,105 0,083 0,128 0,164 - 0,250 0,425
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Moiﬂas 0/0
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&
] Mona, nonu _
2 N AHHILBL 0,063 0,055 0,061 0,060 0,106 0,295
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@ AMniiTyna,
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BeposiTHocTell (Tabauna). Hamu 6blna npenpHHATA TONLITKA BEISIBUTL (ak-
TODHI, ONIpenesiolie IIOBeJeHNe MHHepasoB B pa3pese. AHanus Tabuuubl
MOKAa3bIBAET, YTO MAKCHMAJbHLIM 3HaueHHeM MOl XapaKTepH3YIOTCs HaH-
Gosee ycTORYHBLIE MHHepaJbl. B CBS3H ¢ 3THM Mbl HMONBITANHCh MPOCTEIHTD
XapaxkTep M3MeHEHHs IVIQTHOCTE! BepOATHOCTEH B 3aBHCHMOCTH OT YCTOWUH-
BOCTH MHHeDaJOB K XHMHYeCKOMY BeiBeTpuBaHHI0. Cienyer cxasaTh, 4TO
eIHHOr0 MHeHHs 00 yCTOHYMBOCTH MHHepaJoB K XHMHUECKOMY BHIBETPHBA-
Hulo B auteparype Her [3], [5], uro oObsACHAETCS pa3aUYHEM B MeTOAAx
pellenus 3Toro Bompoca. TeM He MeHee, DA MHHEPAJOB: rpaHaT-—aNaTHT—
TYPMaJHH—DPYTHJI—aHaTa3—UHPKOH MOXKHO INPEJCTABHTH C M3BECTHOH moO-
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Puc. 1. T'paduky 3aBHCHMOCTH MOABI KPHBBIX INIOTHOCTEH BEPOATHOCTEH OT yCTOH-
YHBOCTH MHHEPAJOB K XUMHYECKOMY BRIBETPUBAHHMIO. YCJIOBHLIC o003HaueHus: 1—4 —
KpHBBIE JJI5 Pas/HYHBIX HHTEPBAOB raybus; 1.— or 400 no 1100 » — Bepxuu#t mMu-
auMyM; 2 — or 1100 go 1700 s — Bepxuumili MakcumyM; 3 — ot 1600 xo 2250 x# —

HUXKHUE MHHHMYM; 4 — ot 22560 no 2940 M — HHIKHHMA MakCHMYyM.

CTOBEDHOCTBIO KaK DS/l OT HaHMEHee YCTOHYHBBIX MHHepaJsioB K Haubogee
YCTOHYHBBIM K XHMHUECKOMY BBIBETPHBAHHIO.

Ha puc. 1, 2 npuBenesn rpathn 3aBHCHMOCTH MOJBI H AMIJIUTYAB B
YKa3saHHOM DALy AJis ueTbipex uyacrell paspesa. Haubosee uerkoe yBesuye-
HHE YCTOHYHBOCTH MHHEPaJoB OOHApyXKHWBaeTCs [/ HHMKHEro H BEpXHEro
MHHHMYMOB KPHUBBIX IIPOLEHTHOTro cofepxkanusi (puc. 1). las yuactkos pas-
pe3a, XapakTepU3YIOUIerocst MaKCHMaJbHBIMH COAEPKaHHSAMH MHUHEDPAJOB,
3Ta 3aBHCHMOCTb MEHee 4eTkas, 3JeCb I'DaHAT, aNaTHT, TYPMaJHH H PYTHJI
nMelT NOYTH OAMHAKOBOE 3HAUeHHe MOJIBI, U JHUIb Yy aHaTtasa, U 0cOOEHHO
V LHPKOHA, ee BeJHYHHA PE3KO BO3pacTaer.

VaMeHeHve aMIVIATYOBl B YKa3aHHOM pSILy MMeeT oGpaTHbIi Xapaxrep
(puc. 2). MakcHMasnbHOrO 3HAaUYeHNsl OHA JOCTHTAeT y HaHuMeHee YCTOMYHBBIX
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Puc. 2. I'pathukd 3aBHCHMOCTH aMILIHTYXBI KPUBHX IJIOTHOCTEH BEPOSTHOCTEH OT
YCTOHYHBOCTH MHHepaJIOB K XHMHYeCKOMY BHIBETPHBAHHIO. Oﬁosnaqe}m;z Te Xe.

MHHepaJoB, MHHHMaJIbHOTO — Y Haubosee ycroiiunsux. HanGonee uetko sra
3aBHCHMOCTb OCHApy:KHBAeTCs B HHTepBaJaX C MHHHMAJbHEIMH COAEpKa-
HHSIMH MHHEDAJIOB.

HHTepecHO CpaBHHTh BEPOSTHOCTHbIE XapaKTEPUCTHKH C YAEMbHHIM Be-
COM H3yYaeMblX MHHEpaloB. 3eCb JOCTATOYHO HANISIHO 'YJIaBIHBAETCS
CBSI3b JIHIIb C MOJOW, NPHYEM MHHepasbl NOAPA3AENsOTCS Ha JABe TPYMIBL:
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Puc. 3. Tpaguk 3aBHCHMOCTH MOAH KPHBHIX TUIOTHOCTEH
BEPOSITHOCTE!l OT YAesnbHOro Beca MuHepastos. O0osHaueHus
Te Xe.

B OJHY NONAjalOT LUMPKOH, aHATas3, TYPMaJuH, B ApYryio — rpaHar, amaTHrT,
PYTHJ M HAbMeHHT ¢ MarderuroMm (puc. 3). Ha Bcex rpadukax ycraHasau-
BAEeTCs OJHA U Ta K€ 3aBHCHUMOCTBb: MOJA YBEJHUHBETCS N0 MepE YBENHUEHHSI
VAeJbHOI0 Beca MHHepaJioB.

Takum o6pasoM, aHa/au3 IVIOTHOCTeH pacnpele/ieHHs BEPOATHOCTEH IO-
Ka3blBaeT, YTO Ha XapaKTep pacnpe/lejeHnss MHHEPAJIOB 10 pa3pe3y BJIHSIOT
VAEAbHBI BeC MUHEPAJOB H HX YCTOHYHMBOCTb K IponeccaM XHMHYECKOTO
BeiBeTpuBanusi. HaunGosbiee BausHHe 3THX (AKTOPOB BHAHO B NEPHON HAU-
MeHbIIeli HHTEHCHBHOCTH XHMHYECKHX IIPOIECCOB, B NEPHOAE MAaKCHMAaJIbHOIO
Pa3BHTHS XHMHYECKOTO BLIBETPUBAHHA B 00JACTAX NIHTAHUS 3Ta CBA3b 3aTy-
HIeBBIBAETCH.
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