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OBIIAS XAPAKTEPUCTUKA PABOTBI

Axmyanonocms memol.

Ha tepputopun HedrerazonocHol 3amaaHo-Cubupckoit miauTkl 3a nocieanune 20-25
JeT OBUIM OTKPBITBI Takhe MECTOpOXAcHUs YB, Ha KOTOpPBIX BCTpEUYarOTCs
He(Tera3oHachIIIEHHbIE KOJUIEKTOpPAa C AHOMAJIbHO HH3KHM YICIBHBIM AJICKTPUUECKUM
compotuBienueM (YOC). [Ipu uHTEpnpeTanuu CTaHAAPTHOIO KOMILJICKCA TeO(pU3NICCKIX
uccrnenaoBanuii ckBaxxuH (['MIC) HHU3KOOMHBIEC TMPOAYKTUBHBIE KOJUICKTOPHI OTHOCHIIHMCH K
BOJOHACHIIIIEHHBIM.

B cBa3u ¢ 3tuM MHOTHE He(Tera3oHACHIIEHHBIE WHTEPBAIBI HE HWCIBITHIBAIUCH U
npu mojcueTe 3amacoB HepTH © ra3a (OCHOBaHHBIE Ha JAHHBIX HHTEPIpPETAIHH
JIIEKTPHUUECKUX METOJOB KapoTa)ka CKBAKHUH) HCCIIEAYEMOW TEPPUTOPUH IMPOIYIIEHHBIE
WHTEpBalibl HE Y4uThiBaduch. [loaTOMy, emie ¢ KOHIIa MPOILIOrO BEKa, PEIICHUEM
BO3HUKILEH TPOOJIEMBbI 3aHSIUCh Takue yueHble U cnenuaiuctel kak E. U. Jleontses, A.S.
Manbixus, B. I'. Bunorpanos, @.4. bopkyH, A.B. Exosa, O. I'. 3apunos, B. I1. Conuny, B.
B. Cemenos, K. U. Coxona, 0. A. YUukniues, B. A. Pesunuenko, P. A. lumkwnn, JI. M.
Hoporunuikast u 1p. M B HacTosimee Bpemsi, Ha 06a3e M3y4eHUs: KEPHOBOrO MaTepuaa, mo
BBISIBIICHUIO MPUYHUH 00pa3oBaHUs HU3KOOMHBIX MHTEPBAJIOB BEIyT HMccienoBanus A. B.
Temnoyxos, H. 0. Mockanenko, O. I'. Hukudopora, M. 1O. 3yokos, E. A. EBnokumoBa,
A. C. OmnakoBa.

B GosbmIMHCTBE CBOEM BBISBICHUS HU3KOOMHBIX KOJUIEKTOPOB OCHOBBIBAJIUCH Ha
M3y4YeHUH KaMEHHOTO MaTepuaa. [Ipu oTcyTCcTBUM KepHA AaHHas MpoljiemMa He pernianach.
Bompoc onpenenenust «uctuHHOro» YOC TOpOABI M COOTBETCTBYIOIIETO XapakTepa
HACBHIIEHUSI HU3KOOMHOIO IUIacTa, MO MaTepuagaM KapoTaxa CKBaXKHUH, /10 CHUX IOp
OCTaeTCsl OTKPBITHIM.

[IpoBefieHHBIE HCCIICIOBAHMS BBIMICTICPEUMCIEHHBIX W 3apyOCKHBIX aBTOPOB
MOKa3bIBAIOT, YTO OCHOBHBIMU MPUYMHAMHU HEy4TeHHOTO (reodusukamu) nonmxenus Y IC
MOPO/IbI SIBJISIFOTCSL:

— CognepxaHusi MUPUTOB U JPYTUX DJICKTPOMPOBOIAIIUX MHUHEPAJIOB B TOPOJE
MecuaHuKa, MpU YCIOBUU 00pa3yroIIeH JIEKTPUIECKON IIETH.

— JIBoitHo# anexTpuueckuit cioit (JIDC) riuaucTOM (hpaKkIuy MecyaHuKa.

— (OOpa3zoBaHue MEXCIOEBBIX KAaTHOHOB B TPEXCIOHMHBIX TOHKOJMCIIEPCHBIX
TJIMHUCTBIX MUHEpasax.

— YMeHblIlIeHHE paIiyCOB KaWIISPOB IEMEHTA U ECUaHUKA.

UccnenoBanuss MHOTMX aBTOPOB B OO0JAcCTH BTOPUYHBIX TE€OXUMUYECKHX U
nerporpad@uuecKuX M3MEHEHHH TMMOpOJa YKa3blBalOT Ha (aKT MeTacoMaTHU4eCcKoro
o0pa3oBaHUsi HEKOMIICHCUPOBAHHBIX OJJICKTPUYECKHUX 3apsIOB B BOJHOM pacTBOpE.
Karuonwr, oOpa3oBaHHbIE B pe3ylbrare MeTamMoppu3Ma TOpOJ, MHUTPHUPYIOT B
i Py3HOHHBIN CIIOH TIMHHUCTOW IMOBEPXHOCTH, CO3JaBas MEXKCIOEBYIO MPOBOIUMOCTD,
ymenbmaT YOC mopoasl. B 3ToM ciydae ¢ yBeIMUYEHHMEM WHTEHCHUBHOCTH BTOPHYHBIX
F€OXMMHUYECKUX TMPOILIECCOB  YBEIMYMBAETCS MOBEPXHOCTHAsl IUIOTHOCTb  3apsijIOB,
MPUBOJSAIIAS K YMEHBIICHUIO 3JIEKTPUUYECKOTO COMMPOTUBIICHUS IJIACTA.

B urtore Bo3HHMKaeT HEOOXOAMMOCTH B OMNpPEAEICHUHW WHTEHCUBHOCTH BTOPUYHBIX
F€OXMMHUYECKUX TPOIECCOB M COOTBETCTBYIOLIEH CTeneHu BiIugHUS Ha YIC mopojsl,
NPUMEHSS TOJNBKO CTaHAApTHbIM Kommuiekc pgaHHbix [MC. B ciywae pa3paboTku
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TEXHOJIOTUM MHTEPHpPETAIMU KapOTAXKHBIX AUArpaMM [Jisl ONPENETCHUsS T€OXUMHUYECKUX
MoKazaTejaeil MOSBISETCS BO3MOXKHOCTb MOJy4aTh HOBYIO, (DHU3UKO-TEOXUMUYECKYIO
WH(OPMAIIMIO HE TOIHKO HA OCHOBE COBPEMEHHBIX JTAHHBIX WUCCIIENOBAHUN CKBAKHH, HO H
Ha Oaze craporo douma marepuanoB ['MMC. DTo MOXET MPUBECTH K OTKPHITHIO HOBBIX
3aJIe’)Kel, IPOIYIIEHHBIX B PE3yJbTaTe TPAAULUOHHON UHTEPIPETALMN KapOTaka CKBaXKUH
1 YTOYHEHUIO 3a11acoB Y B ChIpb4.

Henu u 3a0auu ouccepmayuonnoit pabomol.

OCHOBHOI 1EBbI0 AMCCEPTAMOHHONW pPabOThl sIBIsETCA pPa3pabOTKa TEXHOJIOTHH
BBISIBJICHUSI ~ HE(PTEra30HACBHIIIEHHBIX  HU3KOOMHBIX  KOJUIEKTOPOB  OIpe/elieHueM
F€OXMMHUUYECKUX TIOKa3aTeliell B AINUTCHETUYECKH MPeoOpa30BaHHBIX MOJIMMHUKTOBBIX
MEeCYaHbIX KOJUIEKTOpaX Ha TEPPUTOPUU WHTEHCUBHOW (DIIroMIOMUTpAIlUU, TOJBKO Ha
ocHoBe matepuanoB ['NC.

J171s1 BBINOJIHEHM S TOCTABJIEHHOM 1€ PeIlaIuch CAEAYIOIINE 3aJa4u:

U BeIOOp MeTtomoB ['MC, Ha OCHOBaHMHM KOTOPBIX B TI€CUAaHUKAX OyIyT
OMpEeNEeNsAThCS KOHLEHTPAlMKM Keje3a, O0opa, Kaluigd M MaKpPOCKOIMUYECKOE CEUCHHE
MIOTJIOIICHUS TEIJIOBBIX HEUTPOHOB,

0 pa3paboTka MaTeMaTH4YeCKOro aJropuTMa M COCTaBIIEHHE MPOTPAMMBI
BBIYUCJICHUSI COJAEpP)KAHUS Kejle3a, Oopa, Kadusi W MaKPOCKOMUYECKOIO CEUYECHHS
norJiolieHus TerioBbix HeUTpoHoB (MCII) o nanHbIM BeIOpaHHBIX MeTO0B [ 1C;

0 aHaJIu3 Pe3ybTAaTOB MOJOKUTEIBHOW KOPPEISIUMOHHOMN 3aBucuMOocTH YOC u
MIOPUCTOCTU TMPU OINPEACICHUU BEPOSTHOCTU HACBHIIIEHUS YIJIEBOJOPOJAMU IECUYAHOTO
KOJUIEKTOpa, a TakXKe pe3yJabTaTOB OTpHUIATEIbHBIX Koppeisuuid YIC ¢ coaepKaHuem
xKeneza M Kaldsg KaKk MHJIUKATOpPOB MIpeoOpa3oBaHHsl MOPOABI BO  BTOPUYHBIX
TEOXUMHUYECKUX Mpoleccax (T.e. JJIs ONMpeesiCHHs COACP)KAHUN MUPUTOB U BTOPHUHBIX
TICJIUTOB);

U 00OCHOBaHMSI COOTBETCTBUS WHTCHCHBHOCTH BTOPHUYHON KAaOJWHU3AIUU
MECYAHUKA CTATHCTUYECKOMY MAPAMETPY MPSAMOU PErPECCUU TOPUCTOCTU C TIIMHUCTOCTHIO,
a TaK)Ke€ COOTBETCTBHUSI BTOPUYHOMN KapOOHATU3AIMU MOJIOKHUTEIbHON JTUHEHHON perpeccun
MaKPOCKOITUYECKOTO CEYCHHSI TOMJIOIICHUSI TEIJIOBBIX HEHTPOHOB M KapOOHaTHOCTH (IIpH
e€ YBEJIMYCHUH U OTHOCHUTEIIBHO MOCTOSIHHOM MIMHUCTOCTH);

0 pa3paboTKa aJropuTMa, COCTaBJIEHUE MPOTrPaMMbl BHIYMCIICHUS BEPOATHOCTH
HaCBIIIEHUsI TacTa YB W TreoXuMUYecKuX IoKazaTesneil BTOPUYHO-TIPeoOpa3zoBaHHOTO
BEIIECTBA TBEPIOH (a3bl OPOIHI,

U aHaJIU3 HMHTEHCHUBHOCTH IPOILIECCOB HAJIOXKEHHOIO JIUIeHe3a B IECYaHBIX
KOJJIEKTOpax B 30Hax (UIIOMAOMUTPALIMU 10 JaHHBIM cTaHaapTHoro komiuiekca ['UC;
U olpezieNieHne TMONYIMIIMPUYECKOro ypaBHEHHUs mnpupaiieHHoro YOC B

3aBUCUMOCTHA OT JAaHHBIX XUMHYECKHX 3JIEMEHTOB M JBOWHOIO SJIEKTPUYECKOTO CIIOA
TJIMHACTOW (PpaKIUu ¥ pa3paboTKa MPOIEAYPhl OMpPeIeIeHUs] HU3KOOMHOTO KOJIIEKTOPA C
VY B HacrwlIenuewMm;

0 000CHOBaHME 3aBHCHUMOCTEH BEpOSTHOCTH YB HachlllleHHs OT TpaJueHTa
MMOBEPXHOCTH OTPAXAIOUIET0 TOPHU30HTA CEUCMUYECKUX BOJH M CTAaTUCTUYECKOTO
MOKa3aTessi MHTEHCUBHOCTH BTOPHYHBIX U3MEHEHUHN MOPOJbI OT JIAIUIACUAHA ITOBEPXHOCTH
OTPaXKAIOIIETO TOPU30OHTA;

0 ONPEEIICHUE KPUTEPUEB TEKTOHUYECKU-HANIPSIYKEHHBIX 30H MEPCHEKTUBHBIX
C TOYKH 3peHust HeTera30HaChIIIICHHOCTH,

U BBIJICJICHUE NEPCIEKTUBHBIX YB HACBIIIEHHBIX WHTEPBAJIOB B HU3KOOMHBIX
rnacrax.

Hayunasa nosusna.



1. OGocHOBaHa BO3MOXKHOCTH OMPEIEIIEHUS OTHOCHTEIBHBIX COAEP)KaHUM dKemesa,
O0opa, Kamusi ¥ MaKpOCKOIMMYECKOTO CEYEHUs TOIJIONICHHUsI TEeIJIOBBIX HEWTPOHOB IO
nanabiM  [MC. Pa3zpaGotan maTeMaTUYeCKUW alropuTM M COCTaBJIEHa MporpaMmma
BBIUMCIICHUSI KOHIEHTpAluil jkene3a, OoOpa, Kauusi W MaKpOCKOIHUYECKOTO CEYCHHS
MOTJIOIICHUSI TEIJIOBBIX HEUTPOHOB B pa3pe3e CKBAXUHBI HUCCIEAYEMbIX IJIaCTOB-
MIECYAaHUKOB.

2. Jloka3aHO MPUMEHEHHE TMOJIOKUTENBHON KOPpEeIIunoHHON 3aBucuMoct YOC u
MIOPUCTOCTU MPU OINPEACICHUU BEPOSTHOCTU HACBHIIIEHUS YIJIEBOJOPOJAMU IECUYAHOTO
KOJUIEKTOpa, a TaKKe MPUMEHEHHE OTpULATENIbHBIX Koppemanuil YOC ¢ coaepkaHuem
kKeimesa M Kanusd KAk MHAMKAaTOpoB  INpeoOpa3oBaHUs IOPOJAbI BO  BTOPUYHBIX
F€OXMMHMYECKUX MPOLECCax, T.€. IUIA ONPENEICHUS CONEpPKAHUU IUPUTOB U BTOPUYHBIX
MIEJIUTOB.

3. OOOCHOBaHHO TNPUMEHEHHUE [MOJIOKHUTEIIBHONH perpeccud MOPUCTOCTH U
TJIMHUCTOCTH IS ONPENEIICHUST BTOPUYHOW KAaOJWHU3ALMH, T.€. COAECPKAHUS BTOPUYHBIX
KAOJIMHUTOB U COOTBETCTBHE BTOPUYHON KapOOHATHOCTU IMOJIOKHUTEIBHON perpeccuu
MaKpPOCKOIMYECKOT0 CEYEHUs MOTJIOLIEHUS TEIUIOBBIX HEUTPOHOB C KApOOHATHOCTHIO.

4. ApryMeHTHpPOBaHO U c(HOPMYIMPOBAHO OMpeAeTiCHNEe HHTEHCUBHOCTH MPOIECCOB
HAJIO)KEHHOI'O JIMI€HE3a B TIETEPOreHHBIX cpenax. Jloka3aH METOX CTaTUCTHYECKOro
BBIYMCJIEHUSI MHTEHCUBHOCTH BTOPUYHBIX MPOLIECCOB HAJIO)KEHHOTO AIIUT€HE3A.

5. [IpennoxkeHa reoxuMuyecKkass MOJEIb HU3KOOMHOTO KOJIJIEKTOpPa U OOOCHOBAHO
IIPUMEHEHHE TIEOXMMHUYECKOM MOJENIM HU3KOOMHOIO KOJUIEKTOpAa IIpU BBIYMCIICHUHU
npupaientoro YOC.

6. OnpeseneHo noay> MIUpUIeckoe ypaBHeHue npupamnieHHoro ¥YOC B 3aBUCHUMOCTH
OT OTHOCHTEJIbHOW BEJIMUYMHBI JJIEMEHTa BIMSHHUA (Kene3a, Kajius, TJIMHUCTOCTH) U
pa3paboTaHa npoueaypa olpeaeeHus HU3KOOMHOTO KoJiekTopa ¢ Y B HachleHueM.

7. OOOCHOBaHBI 3aBUCHMOCTH BEpOSATHOCTH YB HacellieHuss OT TpagueHTa
MTOBEPXHOCTH OTPAXKAIOIIET0 TOPU30HTA CEMCMUYECKUX BOJIH U MHTEHCUBHOCTH BTOPUYHBIX
M3MEHEHHMH MOpOoAbl OT JaIulaChaHa MOBEPXHOCTH OTPaXKarolero ropu3zoHTa. OnpeneneHsl
KPpUTEPUU  TEKTOHMYECKU-HAIPSIKEHHBIX 30H NEPCHEKTUBHBIX € TOYKM  3pPEHHUS
He(dTera3oHachIEHHOCTH.

Jlocmoseprnocmos pe3ynomamos.

JlocTOBEpHOCTh  pe3yibTaTOB  IPOBEACHHBIX HUCCIEIOBAaHUN  obOecreuynBaeTcs
3HAYUTENbHBIM ~ OOBEMOM  JaHHBIX  KapoTaka CKBaXHH, UX  METPOJOTHYECKOI
JIOCTOBEPHOCTBIO, KOPPEKTHOCTBbIO NPUMEHEHUSI METOJI0B MAaTEMaTHYECKON CTaTHUCTUKH,
QITOPUTMOM MAaTEMAaTHYECKUX OIEepalyif, COOTBETCTBYIOIMIMX (PHU3UUECKON CYIIHOCTU
SABJICHUN B3aMMOJICUCTBUS HEUTPOHHOIO TMOJs C BEUIECTBOM TOPHOM  MOPOJBI,
COTJIACOBAHHOCTBIO PE3YJIbTATOB CTATUCTUUYECKUX BBIUMCIEHUN C MaTepUallaMH JINTOJIOrO-
neTporpaguueckux, NeTpoPHU3MUECKUX W MHOTODJIEMEHTHBIX AaHaJM30B KepHa, W
pe3yapTaTaMu 00pabOTKH CEHCMHUYECKUX JAHHBIX MOBEPXHOCTH OTPAKAIOIIUX TOPU30HTOB
36MHOUM KOpBI, @ TaKK€ C JAaHHBIMU IMOMCKOBOT'O, Pa3BE€JOYHOrO0 M 3KCIUTYyaTallMOHHOTO
OypeHus.

Ilpakmuueckan 3HauuUMOCmb UCC1E006AHUIL.

1. PazpaboTaHHasi TEXHOJIOTUS OIpEAeNieHUs] B MECUYaHOH MOpPOJAE T'€OXMMHUYECKHX
MOKa3aTelel MO JaHHBIM KapoTaka CKBaXXUH I103BOJIAET BBISABISITH OTHOCUTEJIBHBIE
COJIep>KaHUs Kene3a, 0opa M Kajus, a TaKKe MaKpPOCKOIIMYECKOE CEYEHHUE MOTrJIOLIEHUs
TEIJIOBBIX HEUTPOHOB. B cBOIO 04epenp, crarucTuueckas uurepnperanus matepuanos ['MC
C TOJIyYEHHbIMHM T'€OXMMHYECKMMH JIaHHBIMHU OIPEAEISeT HMHTEHCUBHOCTh IIPOLIECCOB



HAJIOKEHHOTO OJIMICHe3a M KOJWYECTBO BTOPHYHBIX MHHEPAIoB (MIHPHTOB, TEIUTOB,
KaOJIMHUTOB U KapOOHATOB) B UCCIICYEMOM HHTEPBAJIC.

2. Ha ocHOBe T€OXMMHYECKOW MOJENTH HU3KOOMHOTO Iiacta, mo marepuanam ['UC,
BBISIBIIIETCS. HU3KOOMHBIA MHTEPBAJ U onpeaessercs npupameHasie YIC, o0ycnoBieHHOe
AJIEMEHTAaMU BIIUSIHUS BTOPUYHBIX IIPOLIECCOB.

3. ConocraBineHusi CTaTUCTUYECKUX MapaMeTpOB HMHTEHCUBHOCTEW IO JaHHBIM
KapoTaxka ¢ pe3yJpTaTaMu 00paOOTKU CEMCMUYECKUX JAHHBIX MOBEPXHOCTU OTPAXKAIOLIUX
TOPU30HTOB TO3BOJISIIOT ONPEAENATh TPAaHUYHBIE 3HAYEHUs MEPCIEKTUBHBIX IUIONIAACH, B
KOTOPBIX HauboJee BEPOATHO MPOSBICHUE HU3KOOMHBIX KOJIJIEKTOPOB.

4. Ha ocHOBe pa3pabOTaHHOW TEXHOJOTHUU MO marepuanam craporo ¢onma ['MC u
CEICMUYECKUM JIaHHBIM IPOBEACHO PalOHHPOBAaHUE IMEPCIEKTHUBHBIX IUTOmaned (¢ T.3.
NPOSIBJICHHSI HU3KOOMHOCTH) BEPXHEIOPCKOTO TOPHU30HTa MaJOW3YYEHHOH TEppUTOPUU
Tomckoii 0651aCTH U BBIJIEJI€HBl HU3KOOMHBIE HHTEPBAJIbl B MEJIOBBIX OTJIOKEHUSX.

3awuuiaemole nON0HCEHUA .

1. TexHonorusi onpezeneHuss KOHIEHTPAUH XUMUYECKUX DJIEMEHTOB MO JaHHBIM
HEHTPOHHOTO KapoTaka 1o TemioBeiM HelTponam (HHK,), ramma-kaportaxka (I'K),
cooctBennoit momspu3anmu  ([IC) w  pesynmpraraM WX HWHTEPHPETALUH, IO3BOJISET
BBIUMCIIATh OTHOCHTEIBHOE COJCpKAHHE TAaKUX 3JIEMEHTOB, KakK jKene3o, Oop, Kanuil u
MaKpOCKOIMYECKOE CEYEHUE TOTJIOIIEHHS TEMIOBBIX HEUTPOHOB B IJIACTE.

2. TlonoxuTenbHass PErpeccCMOHHasl 3aBUCUMOCTb  mopuctoctu ¢ YOC,
oOycnoBieHHast ~ HE(TEra30HACBHIICHHOCTHIO,  IMO3BOJISIET  BBIYHCIATH  BEPOATHOCTD
He(Tera3oHachIIEHUS]  [MeCYaHbIX  WHTEPBAJOB, a  OTPUUATENbHBIE  KOPPENALUU
KOHLIGHTpaluii »kene3a M Kamusg ¢ YOC mopoJbl ONPEAeNSIIOT COAEpXKaHUsS INUPUTA U
BTOPUYHBIX II€JIMTOB, B CBOI O4YEPENb IOJOXKUTEIbHAS PETPECCHsl TIMHUCTOCTH C
IIOPUCTOCTBIO ONPENENIAECT KOHIICHTPALMI0 BTOPUYHBIX KAOJHMHHUTOB, a IIOJOKHUTEIIbHAS
perpeccusi MakpOCKOIMYECKOI'O CEUYEHMsS] IMOIJVIOUIEHUS TEIUIOBBIX HEWTPOHOB C
KapOOHATHOCTBIO BBISIBIISIET COJIEPKaHUe BTOPUUHBIX KApOOHATOB.

3. B BBISBIICHHBIX OTPUIATEIBHBIX KOPPEISIUOHHBIX 3aBUCUMOCTSIX COJEPIKAHHMA
xenesa, Kamsg ¢ YOC, a Takke IOJIOKUTEIbHBIX KOPPEIsSLUA MOPUCTOCTH C
[JIMHUCTOCTBhIO, MAaKPOCKOIMYECKOrO0 CEYEHUs TMOIJIOLIEHUsI TEIJIOBbIX HEHUTPOHOB C
KapOOHATHOCTHIO MHTEHCUBHOCTD I-THIX MPOIECCOB HAJI0KEHHOTO JITUTEHE3a BBIYUCIISIETCS
Ha OCHOBE CTaTUCTUYECKUX [TAPAMETPOB, ONPEACIIAIOIINX JaHHbIE 3aBUCHUMOCTH.

4. Benuuuna npupamieHHoro YOC CIyXHUT MOKa3aTeleM XapaKTepa HAaCHIIICHUS
HU3KOOMHOTO TJIacTa MPHU YCIOBUU OOPATHBIX KOPPESIIIHI jKkelie3a, Kallus U TIIMHUCTOCTH C
YOC noponbl U ompenenseTcss Ha OCHOBE YpPAaBHEHMsI CTEIEHHON allpOKCHUMHPYIOLIEH
perpeccum.

5. OyHKIMOHAJIbHBIE 3aBUCUMOCTH BEpOSITHOCTHM HachilleHuss YB 1uacra ot
I'PAaIUECHTA ITOBEPXHOCTH CEUCMOOTPAXKAIOIIEr0 rOPU30HTA U MHTEHCUBHOCTH BTOPHYHO-
npeoOpa3oBaHHOTO BEMIECTBA MOPOABI OT JaljlaCHaHa TOBEPXHOCTH, MO3BOJISIOT
ONpENENATh CTPYKTYPHBIA KPUTEPUN TEKTOHMYECKU-HANPSKEHHBIX YYaCTKOB, K KOTOPBIM
MIPUYPOYEHBI IEPCIIEKTUBHBIE 30HBI C HU3KOOMHBIMU UHTEPBalaMU HACHIIIEHHBIMU Y B.

Jluynwtil 6kn1a0 asmopa.

O6ocHOBaHAa BO3MOXHOCTb OMNpEAETICHUS OTHOCUTENIBHBIX COJIEPKaHHUM KeJe3a,
O0opa, Kamusi M MaKpOCKOIMUYECKOTO CEYEHUs TOIJIOMICHHUSI TEeIUIOBBIX HEWTPOHOB IO
nanubiM  [MC. PaszpaGotan maTeMaTUYeCKUW alropuTM M COCTaBJIEHA MporpaMmma
BBIUMCIICHUSI KOHIEHTpAluil jkene3a, OoOpa, Kaiusi W MaKpOCKOIHUYECKOTO CEYCHHS
MIOTJIOIICHUSI TEIJIOBBIX HEUTPOHOB B pa3pe3e CKBAXUHBI HUCCIEAYEMbIX IIaCTOB-
necyanukoB. CHopMyTupOBaHO OINpesesieHHe WHTEHCUBHOCTH IPOILECCOB HAJIOKEHHOIO
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AMUTEeHE3a B TETEPOTCHHBIX CpPElax M TPOBEIEHBI COIMOCTABJICHHS C AMIUPUYECKUMHU
naHHbiMU. [IpennoskeHa reoxumMuyeckass MOJieNIb HU3KOOMHOTO KOJUIEKTOpa U 000CHOBAHO
MPUMEHEHHE TE€OXMMUYECKONM MOJENH HU3KOOMHOTO KOJUIEKTOpA TMPU BBIYUCICHHUH
npupamieHHoro YOC. OrmnpeneneHbl KpUTEPUM TEKTOHUYECKU-HANPSKEHHBIX  30H,
MEPCIEKTUBHBIX C TOYKHA 3pEeHHs] He(TerazoHachIIIEHHOCTH Ha TEPpPUTOpUH TOMCKO
o0racTH.

DaxkmuyecKuii mamepua.

DaKTUYECKO OCHOBOW MPOBEAEHHBIX HCClienoBaHuM nociyxkuin matepuaiisl [ C B
anekTponHoir ¢popme wu Jema ckBaxkuH (mopsaka 300) pasaHuYHBIX YYACTKOB W
MecTtopokneHnid  Tomckoit obOmactu  B3STBIX ®W3  apxuBa ©0a3bl  naHHbix OI'YII
«CHUUITuMC». MHccnenoBano mopsaka 6000 mecyaHbIX WHTEPBAOB, W3 HHX
MPUOJM3UTEILHO  Pe3ybTaThl KoppessiiuoHHOoro aHanu3a 600 wHTepBasoB ObUH
COTIOCTaBJCHbl C pe3yjbTaTaMH MCIBITAHUN IUIACTOB M JIUTOJOTO-NETporpaduyecKum
ormucanueM kepHa. K ToMy e, pe3yibTaThl CTAaTUCTUYECKOW MHTEpIIpETaIny 36 mecuyaHbIX
uHTepBasioB miacta KO, pasnuunbix ckBaxkud CtonbOoBoil miomiaan KaiMbicoBCKOro cBoaa
Tomckoii 0651acTu OBLITN COMOCTABJICHBI C pe3yJibTaTaMu MeTporpaguueckux ncciae 10BaHu
numdoB 235 obOpa3noB kepHa, JIFOOE3HO MPEAOCTABICHHOW Ja0OpATOPUEH JIMTOIOTHH
HedTerazoBeix otioxkeHnt PI'YII «CHUUITuMC». B cBoio ouepens, pe3ynbTaThl
uccnenoBanuii 22 untepBanoB mo MmarepuaiamM [MC 4-x ckBaxkuH Tomckoil oGmactu
COTIOCTaBJIEHBI C pe3yibTaTaMH MeTporpaduueckux uccienoBaHuil nudos 58 oOpasuos
KepHa TIeCUYaHbIX OTJIOKCHHUH FOPHI Ha MPEAMET KOJIHMYECTBEHHBIX COACPXKAHUN BTOPUIHBIX
MUHEPAJIOB, MPEIOCTaBICHHBIX Kadeapoil «['eosiornu u pa3Be Ky MOJE3HBIX UCKOMAeMbIX»
HU TITY.

[IpoBeneHbl  COMOCTaBICHUS  PE3yJAbTATOB  MHOTO3JEMEHTHOTO  HEUTPOHHO-
aKTUBAIMOHHOTO aHann3a 60 00pa3IoB KepHa ¢ pe3yJbTaTaMu TEOPETUICCKUX BBIYMCICHUN
no gaHHbIM [MC OTHOCHTENBHBIX COAEpkKAHUM Keje3a, Kalusi U MaKpOCKOMHYECKOTO
CEUEHHUs MOTJIONICHUS TEIUIOBBIX HEUTPOHOB B HU3KOOMHBIX MHTEpBaJaX MO Pa3IUYHBIM
ckBaknHaM Tomckoir u TromeHckor obOmacreir. K Tomy ke, B coBMecTHOH pabore ¢
Tromenckumu npeanpustusMu (3AO «Cubuedrenpoekr», OO0 «lazmpomuedTs HTL[»,
3A0 «HedrekomM») HCCIICIOBAaHO HECKOJIbKO JECATKOB HH3KOOMHBIX HHTEPBAJIOB Ha
MECTOPOXKACHUAX TIOMEHCKOM 00JIaCTH M MPOBEACHO COMOCTABICHUE NETPOPHUINIESCKUX H
neTporpaduueckux pe3ysibraTtoB aHanu3a (~30000pa3ioB) ¢ pe3yabTaTaMu TEOPETHUECKUX
BBIYNCIICHUM.

YactuuHo QakTuyeckuid MaTepuall Hucrnoyib3oBaH u3 oruyeta «llepeoOpaboTka u
aHaM3 MaTepUaloB TEeO(PU3NYECKUX WCCIEOBAHUN CKBaXXHUH IOTO-BOCTOKA 3amaaHo-
Cubupckoil TUIUTHI HA OCHOBE WHHOBAIIMOHHOW TEXHOJIOTHU JUIsl BBISIBJICHUS HEYUYTEHHBIX
HU3KOOMHBIX TMPOAYKTUBHBIX IUIACTOB», B KOTOPOM aBTOp ObUI OTBETCTBEHHBIM
WCIIOJTHUTEJIEM.

Anpobayusa u nyoauxkayuu.

Martepuanbl, H3JI0KEHHbIE B JAMCCEPTAllMH, JOKIAABIBAIIUCH Ha CIEAYIOIIUX
Hay4dHbIX KOHpepeHuusx: «l'eonoro-reopusnyeckas HayqyHO-TIpaKTUUYECKas KOH(GEPEHIIHI»
(Tromenn, 2001); «IX HayuHo-npaktuyeckass koH(pepeHius» (Xantei-Mancuiick, 2006);
VIII Mexnaynapoanas kondepenmus «Hossle naen B Haykax o 3emie» (Mocksa 2007); X1
MexayHapoJHblii CHUMIIO3UYM CTYACHTOB W MOJOIbIX yueHhIX uUM. M. A. VYcosna,
«[Ipobnemsr reoorun u ocBoerus Henp» (Tomck 2007); MexayHapoaHas KOHPEPEHIHS
reopusnkoB u reojioroB «TromeHb—2007» [romenn, 2007); Hayuno-mpakTudeckas
KoH(pepeHIMsT «MeToApl  MPSMOTO  NPOTHO3UPOBAHUS  3aJIeKed  YIIIeBOJOPOJOB»
(HoBocubupck, 2008); Hayuno-mpaktrueckas koHpepenuus «IIpodieMbl U MePCIEKTHBBI



pa3BUTHS MHHEPAIbHO-ChIpheBON Oa3bl u mpeanpustuii TOK Cubupu» (Tomck, 2009);
MexnyHapogHas axkagemuueckas koHpepeHuus «CoCTOSHHME, TEHACHIHMH W TPOOJIEMBI
pa3Butus Hedrerazoporo mnoreHimana 3anagHoi Cubupu» (Tromenn, 2009); Xl
MEXIyHapoIHas Hay4YHO-TpakThdeckas koHpepenmus «[eomonens-2010» (TenenmKkuK,
2010); MexayHapoaHblii HaydHO-TIpakTH4YecKuii (popym «HedrerazoBbiii KOMILIEKC
Cubupu: coBpeMEHHOE COCTOSIHME U repcrnekTuBbl pa3Butus» (Tomck, 2012); 11 Hay4dHo-
npakTudeckass KoHdpepeHius «['eonorusi, reopusnka ¥ MHHEpaIbHOE Chipbe CHOUpU»
(HoBocubupck, 2014).

[To Teme nuccepranuu onyoaukoBaHo 32 paboThl, U3 HUX — l6cTaTel B )KypHaax,
BXoAuX B nepedeHb BAK u 01HO CBUAETENBCTBO O rOCYJApCTBEHHON PETUCTPALMU
nporpaMmsl s OBM.

Cmpykmypa u 00vem ouccepmayuu.

Juccepranys COCTOMT U3 BBEACHHUS, IISITH Pa3JIeioB, 3aKIIOUEHUs, OOIIMM 00beMOM
253 crpanuiel, a Takke 94 pucynka u 12 Tabmun, CIUCOK MCTOYHUKOB BKItouaeT 146
HaVMEHOBAHUU.

bnazooapnocmu.

ABTOp BBIpaKaeT NIYOOKYH OJIaroapHOCTh HAYYHOMY KOHCYJIBTAHTY, TOKTOPY
reoJIorO-MHHEpalorndecknx Hayk, npodeccopy HU TITY Jleonnny SxosneBuuy Epodeeny
3a LIEHHBIE COBETHI U MOJACPKKY.

B cBow ouyepens, aBTOp BbIpakaeT MPHU3HATEIBHOCTH K. I.-M. H. BsdecnaBy
BukropoBnuy CemenoBy (3AO «Hedrekom», 1. TroMEeHb) 3a TPEIOCTABICHHYIO
BO3MOYKHOCTh COBMECTHBIX HMCCJIEIOBaHMI M K. I.-M. H. ['amune MBanoBue Turienko (Td
OT'VIT «CHUUTTuMC») 3a 0ka3aHHYIO ITOMOIIIb 10 BHEAPEHHUIO IIPEIIaracMoro MeToa.

OCHOBHOE COIEP KXAHUE PABOTHBI

1. MeToa onpeaeneHnsi OTHOCUTEIbHBIX KOHIEHTPaLMii JKesle3a, Oopa, Kajaus U
MAKPOCKONUYECKOr0 CeYeHNs MOTJIOIEeHUS TeIIOBbIX HEUTPOHOB no nanubiMm ['UC.

B noapasznesnie 1.1 paccMoTpeHbl TpaJAULIMOHHBIE METOABI U CIIOCOOBI OMpeIeIeHHI
COJZIepXKaHUs JKeJle3a U Kajusl B TOPHOU MOpoJie pU KapoTaxke ckBaxuH. [lokazaHo, 4ro s
pelIeHusT TIOCTABIIGHHOW 3amauyu W w3ydeHus craporo Qouma wmarepuanoB [UC
TpPaJUIIMOHHBIE CIIOCOOBI OIpeIeTICHUs] KOHIIEHTPALUi kKeje3a U Kalus He IPUEMIIEMBI.

B noapa3zgene 1.2 ngaHo TeopeTHMUecKoe  OOOCHOBAaHHE  BO3MOKHOCTH
QIBTEPHATUBHOTO CIIocO0a OOHAPYKEHUS COIEpKaHUH Kelle3a u Kanus. BeisiBieH crmocob
omnpeNeNieHrs KOHUEHTpalui keie3a U 0opa, a TakKe MaKpPOCKOIMUYECKOE CEUCHHE
MOTJIONIEHUSI TEIUIOBBIX HEWTPOHOB HA OCHOBE pelleHHus oOpaTHOM 3ajaum —
nuddepeHIani THTErpalbHOTO MOJs TEMIOBBIX HEUTPOHOB B MIECUAHUKE B 3aBUCUMOCTHU
OT KOHIICHTpalM{ d>Kelie3a W 0opa, UYTO IMO3BOJSET ONPEHEHATh WX OMHOCUMENbHYIO
KOHIICHTpAIHIO (a TaK)Ke MAKPOCKOMUYECKOE CEUCHHE MOTJIONICHHUS TEIIOBBIX HEHTPOHORB)
nocJie KamMOpOBKH IaHHOM MPOrpaMMBbI O CPeIHUM, (DOHOBBIM COACPIKAHUSAM XUMHUUECKHX
3JIEMEHTOB B IIECUAHUKE.

Teopernveckuii aHanu3 BIUSHHS (HDOHOBBIX COACPIKAHUN PA3TMUHBIX XUMHUYECKUX
AJIEMEHTOB IMOJIMMHUHEPAIbHOM MECYAaHOW MOPOAbl Ha IIOTHOCTh IMOTOKA TEIUIOBBIX
HEHTPOHOB MMOKAa3aJ1, YTO C YUETOM BOJOPOJOCOJCPIKAHKS TEPBBIM 110 3HAYUMOCTH (IOCIIe
BOJIOpO/Ia) sABIsiETCS Oop, 3areM BbiaenseTcs kene3o. ColepkaHUS — OCTalIbHBIX
OPOA000PA3YIOIIUX W  PEAKO3EMENIbHBIX JJIEMEHTOB (raJOJMHUN, caMapHii) MOXHO
«TPUBA3aTH» JTUHEHHONW 3aBUCHUMOCTBHIO K TNIMHUCTOCTH W KapOOHATHOCTH, BBIYUCIISEMBIX
cTaHapTHbIM MeTojoM, Ha ocHoBe naHHbIX ['K, IIC u HeliTpoHHbIX MeTOn0B. XKene3o
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BIIUSIET KaK Ha IJIOTHOCThH MOTOKA HEUTPOHOB, TAaK M HA MACCOBYIO JIOJIIO, a OOp TOJIBKO HA
MOTOK TEIUIOBBIX HEUTpoHOB. [lomydaercs cucrema ypaBHEHHMH C JBYMsS HEM3BECTHBIMH
KOHIIEHTPAIUSIMU ~ TJIe, TOoclieé KanuOpOBKM ypaBHEHHWW TIOTOKA HEUTPOHOB W
HOPMHUPOBAHHOW HAa €IUWHUILY MACCOBOW JOJIU OKHUCH TOPOI00O0Pa3YIONINX JJIEMEHTOB C
(hOHOBBIMU KOHIICHTPAIMSAMH AJIEMEHTOB, BEIYUCIISIFOTCS UX COICPIKAHMUS.

B cBoro ouepenp, MOJIMMHUKTOBBIE MeCUaHUKU 3anagHoii CuOMpH XapaKTepHU3yIOTCs
3HAYUTEBHBIM COJIEP)KAHHEM KaJIMEBBIX IIOJIEBBIX IINMATOB, B KOTOPHIX OOp HE
HakarumBaercs. Kak mpaBuiio, TOJNBKO B THAPOCTIOAaX (MIUIMT) €ro COJACp)KaHHE MPSMO
MPONOPIIHOHAIBHO COACpKaHUIO Kanmus. [l mecyannka Hao00OpoT (0COOEHHO MpH
MEJIUTU3AIIMY TTOJIEBBIX IIINATOB), COACPXKaHUE OOpa 0OpPaTHO MPOMOPIMOHATbHA Kaiuio. C
JIPYrod CTOPOHBI, W3BECTHO, YTO BKJIAJ Kallis, BBIPAXKCHHBIM B EIMHUIIAX YPAHOBOTO
DKBHUBAJICHTA, B OOIIyI0 paJMOaKTHBHOCTh I€CYaHMKOB coctaBiaser 55-75% B.T.
Mawsie, T.®. Hukudoposa, B.C. Kyapseies, 1983). Anajgoruuno 60py, CoAepKaHHsI
TOpa M ypaHa MPONOPIUOHAIBHBI TJIIMHUCTOCTH. TakuM oO0pa3oMm, Uil TOJMMHUKTOBBIX
MeCYaHWKOB KOHIIEHTPAIIUIO KaJus MOXKHO MPEICTAaBUTh CIEAYIOIIECH MPOMOPIHUECH:

CK""‘l/ CB!

rae | —mokazanmsi ramma-kaporaxka, Cg — KOHIIeHTpanus 0opa.

B moapa3mene 1.3 mokazaH MareMaTHYeCKUH  alTOPUTM  ONPEICICHHS
KOHIIEHTPALINHU KeJie3a, 0opa, Kajaus U MaKpOCKOITMYECKOE CEUEHUE MOTIIOMIEHUS TETJIOBBIX
HelTpoHOB Ha ocHoBe AaHHbIX ['MIC. IlocTpoeH mMaTeMaTHYECKUN alrOPUTM BBIYMCICHUS
KaJTMOPOBOYHBIX KOI(PPUITUEHTOB JIJISI KAXKIOTO UCCISTYEMOTO TIECUaHOTO MHTEPBaIa.

Ha 6aze ¢hopManbHO-TOrHYECKOTO BBIBOJA YPABHEHHSI MOTOKA TETUIOBBIX HEHTPOHOB
B IE€CUAHOW MOpOJAE OMPEIENICHbl IMOTYIMIUPUUYECKHE 3aBUCUMOCTH JIMHBI Tuddy3un
TEIUIOBBIX W JJIMHBI 3aMEJICHUs OBICTPHIX HEUTPOHOB OT COJAEPKAHUS XUMHUYCCKUX
aneMeHTOB. Ha ocHOBE BBIYMCIICHHBIX JIUH quddy3un v 3aMejieHus], OICTaBICHHBIX B
JIBYXTPYIIIIOBOE  ypaBHEHUE AUPPY3UOHHOTO MPUOIMKEHHS  IPOCTPAHCTBEHHOIO
pacnpeienieHus] TEIUIOBBIX HEHWTPOHOB OT TOYEYHOTO MCTOYHMKA OBICTPBHIX HEUTPOHOB
BBIYHCIISIIOTCS TUIOTHOCTH TMOTOKOB HEWTPOHHOTO W paauarnoHHoro moieid. Ilocie
npoBeneHus kanuOpoBku jgaHHbIX [MC (mpu  (OHOBOM COAEpIKAHUHM IIEMEHTOB)
MPOU3BOJATCS HOPMHPOBKA BECOBOIO TapaMeTpa M  COIMOCTAaBJICHHE IMOTOKOB C
MOKA3aHUSIMHM JIAHHBIX KapoTaka CKBaXWH. [Ipu OTCYTCTBUM paBEHCTBA MEHSIOTCS
COJIEPIKaHUS ICKOMBIX AJIEMEHTOB C OMPEICIICHHBIM IIIaroM | ITUKJI TOBTOpsieTcs. B cirydae
COOTBETCTBYIOIIErO paBeHCTBa (B ONPEIC/ICHHBIX TPAHUIAX) BBIYMCICHHOIO IMOTOKA C
JAaHHBIMU ~ HEHUTPOHHBIX METOJIOB, 3aJaBaeMble OTHOCUTEJIbHbIE  KOHIICHTpALUU
XUMHYECKHUX JIEMEHTOB OyIyT MPECTABISITH HCKOMYIO BEIIMYUHY.

B mnoapasnene 1.4 naHbl SKCHEpPUMEHTANbHbIE TOJITBEPXKIEHUS COOTBETCTBUS
BBIUMCIICHHBIX ~ OTHOCHUTEIBHBIX  KOHLIGHTpAlMii ~ XUMHYECKUX  DJIEMEHTOB U
MaKpOCKOTIMYECKOTO CEUYEHHS TOTIONMICHHSI TEIJIOBBIX HEUTPOHOB C  pe3y/IbTaTaMH
nabopaTopHBIX — HcclefoBaHuii. TexHomoruss paspaboraHa ¥ anmpoOuMpoBaHa  C
UCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX mporpamm Ha si3bike «Visual Basio. KoaddumueHTs
KOPpEJSUU  OTHOCHUTENBHBIX COJEpKaHUW MEXAy pe3yibTaTaMu J1abopaTopHOro
HEWTPOHHO-aKTUBAIMOHHOTO aHaimm3a 60 o0pa3moB mecyaHuWka (B3ATBIX C Pa3IUYHBIX
MECTOPOXKICHUI FOPCKUX W MEJOBBIX T'OPU30HTOB) M pE3yJbTaTaMH HMX MPOrPAMMHOIO
ompezenenus, Ha 0aze cranmapTHbIx matepuanoB ['MC, coOTBETCTBYIOT — MO  XKelle3y
R™>0.85 kamiro R>0.63u MCIT R"“" >0.9

2. MeTomea AHAJ/IN3a KOPPEJIAINOHHBIX 3aBHCHMOCTEM MEKAY pe3yjJdbTaTaMu
JAHHBIX I'C nu COACPKAaHUEM JK€JI€3a, KajJdusd MU MAKPOCKOIMUYECKOro Ce4YcHUs
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MOIJIOIIEeHUSI  TeIUIOBBIX HEHTPOHOB MNpHM MNOHMCKe He(TerasoHachbIIEeHHbIX
HHTEPBAJIOB.

B nmnoapa3nene 2.1 ompeneneHa BEpOATHOCTh HACBHIIEHHS — YIIIEBOAOPOAAMH
MECYAHOTO KOJUIEKTOPa M0 KOPPEIALINOHHOMN 3aBUCUMOCTH Y DC U MOPUCTOCTH.

OyHkmoHanpHas 3aBUCUMOCTh YODC OT MOPUCTOCTH AJISl MOCTPOCHMS TaJeTOK
npeanoxena b.1O. Bengensmireitnom eme B 1979 rogy. VYrieBomoponsl OTHOCATCS K
OUSJCKTPUKAaM W TMOJTOMY  TIOKa3aHWs  KOPPEISIHOHHOW  3aBHCHMOCTH B
He(TEera3oHachIIIEHHOM HHTEpBale MEKIY BBIOOPKAMHM KaXYIIEro JIEKTPUYECKOTO
CONPOTHBIICHUS p U 001LeH moprcTocTH K, T0JDKHA OBITh IOJIOXKHUTENbHA. B cBOKO ouepes,
00OpaTHO-TIPONIOPIIMOHANIbHAS  (OTpUIIATENIbHAS) CBSI3b TOBOPHT O MHHEPAIN30BAHHOM
BOJIOHACHIIIIEHHOM 3aIl0JTHEHNU KOJUIEKTOPA.

Cucrema (k,, p) mpencraBiser co0Ool JABYXMEPHYIO CIyYailHYI0 BEJIHYHHY C
ONIPEJICNICHHON  CTENEeHbI0 CTATUCTHYECKOW CBSI3M M KOPPENALUH  BBIpaKaeMoOu
koopdummentom R. KBagpar kosddummenta Koppensuuun €cTh KBaapaT LEHTPATbLHOTO
MOMEHTa CBSI3M JABYX BBIOOPOK JIEJIEHHOTO Ha IMpOW3BeJeHHE uxX aucnepcuit. [lostomy,
BBIYHCIIUB KOA(POHUIUEHT KOPPEeISIMH OTKPbITOi mopucrtoctd U YOC (mpu ycioBuu
Rn,»>0.6) myTem ckonp3sieil TMHUY TOYEK BJIOJIb OCU CKBaKHHBI MOXKHO, COIIOCTABUB ITU
3HaYeHHUS 10 TIIyOWHE, BBIYMCIHTH BEPOSTHOCTH OIPENEICHUS HE(PTEHACHIIICHHOCTH
MHTEpBaJa Mo CIeayIoNel 3aBUCUMOCTH:

p=> (ZRm,

rae | — HHAEKC, OTPaKaolIMi KOJIMYECTBO 3aJafOLIMX TOYEK CKOJB3AIEH JIMHHHU, | —
KOJIMYECTBO IIaroB. [IpM CTaTHCTHYECKOM aHAIM3€e JTAHHON 3aBHCHMOCTH OBUIO BBISIBICHO,
YTO 3HAYMUMBIM PE3YJIbTATOM ONpeaeIeHus] K0I(DOUIMEHTOB KOPPEIAIUH MOKHO MPHUHSATE
3aj1aroIee KOJIMYECTBO TOYEK & OT CEMH U BhIIle, ¢ marom h = (a, — 7)/l.

09— ve

80 - —e—f-Boaa

70 4

60 -

50 -

40

30 4

20 -

10 4

Puc. 1. aTerpanpHbie KPUBBIE COMOCTABICHUS Pe3yIbTaToB nepennrepnperanuu ' MC
FOPCKUX OTJIOKEHUN C JEHCTBUTEIBbHBIM XapaKTepOM HACBIILIEHHUSI I1JIaCTa B CIy4yae
noctoseproro (f-YB) u ommbounoro (f-Boma) cootHeceHusl.

B nanHOM cityyae, BEpOSATHOCTH P 3TO allPOKCUMHUPYIOIIAs BEIMYMHA, OTPAKAOIIAs
TaKyI0 0010 NOJONCUMENbHBIX 8eIU4UH B KOPPEISIIMOHHON cBsi3u Mexay YOC u oOmiei
MIOPUCTOCTBIO, KOTOpask COOTBETCTBYET AAHHOM 3aBUCUMOCTH B JOBEPUTEIBHOM HHTEpPBAJE
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+5%. [Ipomie TOBOps, ATOT CTATHCTUYECKHH MapamMeTp MOKa3bIBA€T CpelHee 3HAYCHHE
aNMpPOKCUMAIIUU I TIOJIOKUTEIbHOW 3aBHCHUMOCTH TopucToctd 1 YOC. Uem Oombiie
MaTeMaTh4ecKas BeIMYMHA BEPOATHOCTU [, TeM Oousblie I0oBepus K ToMy (akTy, 4TO
HcClIeNyeMblii HMHTEpBan HaceilmeH YB. HaszoBem 3ToT mapamerp seposmuocmouio
Hacviuenus VB.

[TokazaHbl pe3ynbTaThl MCCICIOBAaHHWN IUIACTOB HaWOOJee TIOJTHO OXBAaYCHHBIX
HCTIBITAHHEM B OTJIOKEHHSX I0OPCKOro crpaTurpaduueckoro xommiekca (0. u 10,) Ilo
HUM TIPOBEJICHO COMOCTABJIICHUE PACUYETHOTO MapaMeTpa BEpOSITHOCTH HAChIICHHS YB p ¢
pe3yabTaTaMy UCTIBITAHUSI CKBOKUH U OMMCAHUEM IIITHU(OB KEPHA HA MPEIMET COJCPKAHHMS
outymoB, HedTu m raza B 52 mactax (puc. 1). UaTerpansaas xpusas (f-YB) orpakaer
KOJIMYECTBO  COBMAJCHUN  PE3yNbTaTOB IEPEHHTEPIPETalUd C  JACHCTBUTEIBHBIM
cogepkanneM YB B mopome, a kpuBas (f-Boma) — pe3ynbraThl  OIIMOOYHOM
nepeunteprperanuu [MC. Touka mepecedeHUs] HHTETPANBHBIX KPHUBBIX ITOKA3bIBACT
TPaHUYHYIO BeIW4YUHY A(G(GEKTHBHOCTUA JENEHUS Ha JIOCTOBEPHBIM W HEIOCTOBEPHBIN
pe3yJbTar.

IIpu rpannunom 3Ha4ennu {P,,)=42%umeem 80% 3¢ dekTuBHOCTS, I2IE OMIUOO0YHOE
otnecenue f,,=20% nexur B mpenenax cTaHIapTHOH 3HaumMmoil nocroBepHocTH (f<30%).
[Ipu comocTaBIeHUU PE3YNHTATOB HCIBITAHUS CKBAXUH C UTOTAMH IEPEHHTEPIIPETAIINH
matepuanioB ['MIC orioxenuit topel (mpu p>65%), B ~95% caydasix  BBIYHCICHHS
COOTBETCTBOBAJIM PE3yJIbTaTaM MCIIBITAHUH.

B moapa3saesie 2.2 onpeneneHa CTENeHb NMPEOOPa30BaHUS MOPOIBI BO BTOPUYHBIX
reOXMMHUYECKUX TIpoIleccax M0 JAaHHBIM CTaTUCTHYECKUM TapamMeTpaM B OOpaTHBIX
perpeccusix YOC ¢ comepikaHueM Keme3a U Kausl.

Murpaiiuss XUMHYECKH-arPECCUBHBIX (DITIOUIOB IO TEKTOHWYECKUM pa3jioMaM H
TpPEeIIMHAM OCAJ0YHOTO YeXJia M 3aloJHeHHEe HUMH C()OPMHUPOBAHHBIX KOJJIEKTOPOB
NPUBOAWT K BTOPUYHBIM HAJOKEHHBIM DIUICHETHYECKUM TMpOIeccaM, B pe3yJbTaTe
KOTOPBIX 00pa3yloTcs BTOPUYHBIE MHUHEpajbl. PaccMOTpUM HEKOTOpbIE XWMHUYECKHE
peaKIiy, MPOXOIAIINEe B pe3yiabTaTe MNPOIECCOB HAJIOKEHHOTO snureHesa. Hampumep,
YIJIEKUCIIOTHBI METacoMaTro3 MOXeT MpoTekaTh cienyromum obpazom (b. A. Jlebenes,
1992):

Kanueswiii nonesoii wnam + H,0 + CO, — Kaoaunum + K™+ HCO; + H,SiO,.

Tnunosemusiii xropum + H,O + CO, —» Kaoaunum + Mg >+ Fe?t + H4SIO; + TiO,
+ HCO™,

31ech Mbl BHJIUM, YTO B KHCIBIX CPEllaX MPOUCXOAMUT KAOJMHU3AIUS, KaK ITOJIEBOTO
IIrara, Tak ¥ TIMHUCTBIX MUHEpasoB. M1 camoe BaxkHOe, 00pa3yromne KaTHOHBI JKele3a H
Kamust OynyT nudyHaAMpOBaTh K OTPHUIIATENIBHO 3apsDKEHHOW TIIMHUCTOW MOBEPXHOCTH, H
yBEJIMYUBATh MOTEHIMAT JBOMHOTO 3jekTpuueckoro ciosi (JIIC), COOTBETCTBEHHO €ro
AIIEKTPONPOBOAHOCTh. [lpn HHU3KOW MuHepanusamuu BogHoro pactBopa (< 30 r/m) IDC
UTPAET OCHOBHYIO POJIb B 3JIEKTPOIPOBOIHOCTH MOPOIBI

[ToneBbie mmMAaThl SBJISIOTCS  TOKA3aTeIbHBIM  WHAMKATOPOM T'€OXMMHUYECKOU
3BOJIIOLIUU MOPOJbI. AHAIN3 HUKHEMENOBBIX NecuaHukoB mo3Bosmil P. C. CaxulrapeeBy
OPUATH K BBIBOAY O TOM, YTO HamOojee CWIbHAs METUTH3alUs NPUYpOdYeHa K 30HE
BOJIOHE(PTSHOTO KOHTaKTa. M CBsA3aHO 3TO B MEPBYIO OYEpeab C XUMHUECKU arpeCCUBHBIMU
GdronaMu, MPUBOAAIIMME K BHIIMIEIAYUBAHUIO U TPeoOpa3oBaHHUIO (ENbIIINATHIOB B
TIIMHUACTBI ~ MHUHEpas. B  He)TeHOCHBIX TMecuaHWKaX CTEHKH TIOp HWHTEHCHBHO
KPYCTUDUIUPYIOTCS  HKENE30COACPKAIUM  XJIOPUTOM,  SBISIOUIMMCS — TIPOBOJHUKOM
JJIEKTPUYECKOTO TOKa. B CBOIO ouepenp, B CIIA0OMICNOYHONW Cpele MpH TOCTYIJICHHH
YIIJIEBOJIOPOJIOB MIPH COIYTCTBYIOIIEM CEPOBOJIOPOJIE, PACTBOPEHHBIM B Bojie (OCOOCHHO B
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30HE BOJOHE(TSIHOTO KOHTAaKTa), dacTo obpasyercs mmpur (FeS,), sBistommics
MUHEPAJIOM C 3JIEKTPOHHOW MPOBOAUMOCTBIO. IIMpHUTHI, Kak NpaBHUIIO, OPraHU3YIOTCA B
TOHKOJHUCIIEPCHYIO CTPYKTYpPy B BHJE CHIIIM Ha 3€pHaX M IUICHOK MO mepudepuu mop,
3anoidHeHHBIX He(Thio. B coBokynmHoctn ¢ JIDC (BkpamieHHs MUpUTa B TIIMHUCTOM
¢dpakuuu), OHM TPEACTABISIFOT COOOH  BJEKTPONPOBOIAIIYIO TBepAyl a3y ¢
MOHMKAIOIIHUM COIIPOTUBIICHUEM.

Uccnenyem 3aBUCUMOCTh BBIOOpOUHBIX 3HaueHUN YOIC u coaep)kaHHil JaHHBIX
9JIEMEHTOB IpUYEM, BBIOMPAEM 3HAUYEHUS TOJBKO C OTPHULATEIbHBIM KO3(PPHUIMEHTOM
koppersinu (mycth R <—0.6) u cuntaeM KOJMYECTBO BBIOOPOYHBIX 3HAYCHHH C JTHM
ycioBueM Q. Jlanee, 1uisl onpezesieHns 10JIM MHTepBaja IulacTa, e BTOPUYHBIM MpoIecc
npeodpa3yeT BEIECTBO, MyTeM CKOJIB3SMIEH JTUHUH TOYEK BIOJb OCH CKBAKUHBI C HEKHM
I1aroM BBIUUCIISIEM HEOOXOUMBIHM MMapaMeTp IO CIEAYIOLIEH 3aBUCUMOCTH:

Y=amn=(3q )n,
i=1

rie  — KOJMYeCTBO BHIOOPOUYHBIX 3HaudeHMi, npu yciaoBun R < — 0.6;n — renepayibHas
BoiOOpKa (konmyecTBO Touek Iuiacta). CraTucTHdeckuid mapamerp Y  BbIpaXkaeT
WHTEPBAIIbHYI0O MEpY BIMUSHUS BTOPUYHBIX IIPOLIECCOB B IECUAHMKAX MCCIEIYEMbIX
IUTACTOB, T.€. MOKA3bIBAET JIOJIIO0 MPEoOpPa30BaHHOTO BEIIECTBA HCCIEIyEeMOTO MHTEpBaia
noHmwxkatoiiero YOC. HazoBeM ero unmepeganvHwiii napamemp.

25 4

y = 0,0041x? - 0,1338x + 0,9194

20 - \
R? =0,9374

54

Y(Fe), %
0 T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90

Puc. 2.3aBucuMocTh CpeHero conepkaHus nuputa (OnpeaeneHHoro 1adopaTropHbIM
METOJIOM) B TIECYAHUKE OT CTATUCTHYECKOTO HHTEPBAIBHOTO MIApaMeTpa 1o KeJesy.

OtpunarenbHble KOppelsiuuoHHbIE 3aBUcHUMOCTH YOC OT colaepxaHus XKejneza B
OONbIICH CTENEeHW CBS3aHbI C MHUPUTH3AIMEH TECYaHBIX MOJUMHUKTOBBIX OTIOXKEHHM.
[TupuTel, KaKk MpaBWIIO, CBA3AHBI C TIIMHUCTOW (pakuueld W B MOPUCTOM cpere o0pa3yroT
JOTIOJHUTEIBHYIO 3JIEKTPUUECKYI0 IMPOBOAMMOCTh. IIpencraBnsier MHTEpeC HMCCIEeNO0BATh
3aBucumoctu YOC marepuanoB ['IC ot copep:kanus nupuTa B IecyaHblX MHTEpBanax. C
9TOW 1LEeNpl0 ObUIM MPOBEAECHBI CONOCTABIICHUS JAaHHBIX COAEPKAHUS MHHEPAIbHOIO
COCTaBa JIMTOJIOTO-TIETPOrpapuUecKUX UccaeIoBaHuil numdoB 00pa3oB KepHa (I1F00e3HO
MPEAOCTaBICHHOW  Jaboparopueil  nutoiorun  HedrerazoBeix oTinoxeHud DIYII
«CHUUTTuMC») ¢ pe3yabpratamu nepenrTeprperanuu Matepuainos ['C.
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[TepenntepnpeTrpoBanbl 36 MECYaHBIX UHTEPBAIOB TU1acTa KO pa3muYHBIX CKBAKHH
Cronbosoii mnomanu KaitmbeicoBckoro cBojga Tomckoit obnactu. B kakmom wHTEpBaie
YCPEIHSIIUCh COJACPXKAHUST MHHEPAIOB IO pe3yiabTaTaM JHUTOJIOTO-TIETPOrpadudecKux
uccregoBannii numpoB 4-7 o0pa3moB KepHa. Bcero uCmonp30BaHO pE3yNbTAaTOB
nabopaTtopHbIX HccienoBanuii 235 o0pa3uoB. PaccMOTpUM BO3MOXKHOCTH CBS3aTh MUPUT C
WHTEPBAJIbHBIM MapaMeTpoM Y BcreactBue Toro, yTto JaHHBIA mapameTp OyIeT MUMETh
TaKoe IPaHUYHOE 3HAYCHUE BEJIMYHUHBI, MEHBIIIE KOTOPOU JTOCTOBEPHOCTh COOTBETCTBUS Yre
¢ C,, menee 50%, To BeIOMpaeM KBaApaTWuHbI TUN TpeHAa 3aBUCUMOCTH C,,,(Yre)
KacaroIuiics ocu Yge B TOYKE MEPECEUYCHUs] TpaHUYHOW BenuuuHbl (puc. 2). CoriacHo
MOJyYEHHOM 3aBUCHMOCTH TPaHHYHOE 3HAueHWe i muputa Y pe~0.22, a mapamerp
armpokenManuu RP=0.94 noxTBepK1aeT BHICOKYIO CTEIECHb JOCTOBEPHOCTH HONYYCHHOTO
AMIUPUUYECKOTO KBAJAPATUYHOTO YPAaBHEHUS BBIYHUCIEHUS CPEIHEr0 COACpXKaHUS MUPHUTA B
MHTEpBaJIax MeCUYaHbIX KOJUIEKTOPOB.

PaccMoTpuM  pe3ynbraThl  aHaNM3a  KOPPENSIUOHHBIX  CBS3EH  BIIMSHHUS
Kaluicoiep)KallluX MHHEpAJoB, ONpeiesieHHbIX B Iuudax oOpas3noB kepHa CToinOoBOM
TJIOLIAM, Ha DJJIEKTPUUECKYI0 MPOBOJAMMOCTh TECYaHBIX KOJJIEKTOpoB. M3  Bcex
MPENOCTABICHHBIX  PE3YyJIbTaTOB  METPOrpaUuecKoro  aHalu3a  €IUHCTBEHHOM,
CTATHCTUYECKH 3HAYMMOW BBIOOPKOW 10 JaHHBIM MHHEpajdaM OKa3ajCcsi MacCUB
COJIEpP’)KaHUM THAPOCIION. BONBIIMHCTBO THUAPOCIION B CBOK XUMHUYECKYH (OpMYyTy
BKJIIOYAIOT ~Kajuii, CJeI0BaTeNbHO, €CJAM OT COJEpKaHUd THUIPOCITIOJ MEHseTCs
ANIEKTPUYECKAs MPOBOJUMOCTh IIJIACTa, TO KOPPEISAIUS OTHOCUTEIHHOW KOHIEHTPAIUH
kanusi ¢ YOC 1o/KHA COOTBETCTBOBAThH IAHHOMY BIIUSIHHIO.

ConocraBiieHue TMOKa3aHUsl YJEIbHOTO COMPOTHBICHUS TPAJUEHT — 30HIA C
COJIEpP’)KaHUEM THIPOCIION MO HECKOJIbKHUM IMEeCYaHbIM WHTEPBAIAM BBISBHIIO UX OOPATHYIO
CTENEHHYI0O 3aBUCHUMOCTb. XOTs uccieayeMblii ropu3oHT CronOoBOM  Momanu
XapakTepusyercss MuHepanmzarnuei mopsaka 30-40 r/m, omHako (aKT KOppEIAIUH
noATBepkAaeT BiausHue ruapocion Ha YOC nopoasl. [1o Bceit BUIUMOCTH, 3TO CBS3aHO C
poIeccaMu  MPeoOpa3oBaHusl KaJHCcOAepKalMX MHUHEpaaoB (MMOJIEBBIX IIMATOB) C
COOTBETCTBYIOUIMM yBenudeHrneMm kaTuoHoB B J[DC. ComocrTaBiieHHE CTaTHCTUYECKOTO
HUHTEPBAJIBLHOIO TapamMeTpa Mo KaJluio (BBIYMCICHHOTO TEOPETHYECKH) C KOHICHTpaluei
ruapocion (pe3yabTaThl METPOrpaUueckoro aHaiu3a) BBISBHIO HX KOPPESIIHOHHYIO
CBsI3b. KBaJIpaTHUHbIM TPEH] MO3BOJIMI ONPENEINTh I'paHn4Hoe 3HayeHue Y'y=0.42, npu
OTHOCHUTEJIBHO BBICOKOM K03 duninente koppensuuu R=0.77.

B mnoapaznene 2.3 000CHOBaAaHO COOTBETCTBHUE PA3IMYHBIM (PUBHKO-XUMHYECKUM
mporeccaM KOPPeIsIIMOHHBIX CBS3eH MaKPOCKOIMMYECKOTO CEYCHUS TTOTIIOMIEHUS TETUTOBBIX
HeHUTpoHOB ¢ YO, MOPUCTOCTHIO ¥ KAPOOHATHOCTHIO.

Nzmenenne MCII, npexnae Bcero, o0yCJIOBIEHO W3MEHEHHEM COJEPKAHHUM TaKux
XUMHYECKHUX 3JIEMEHTOB C BBICOKMM MHKPOCKOITMYECKUM CEYEHUEM TOTIIOMIEHUS TETUIOBBIX
HEHUTPOHOB Kak 0op, ragoiauHuil u camapuil. IToaromy, MCII orpaxaer rMHHUCTOCTb, T.K.
MHUKpPODJIEMEHThl ~ MHTEHCHUBHO  COPOUPYIOTCSI ~ TOHKOJAUCIIEPCHBIMH  TJIUHUCTBIMU
MUHepallaMd. B CcBOI0 ouepeqb, NpU ONPEICICHHBIX TI'E€OXUMUYECKUX YCIOBHSX, B
pe3ysibTaTe THAPOJIM3a COJIe 0Opa3yercss MICNIOYHAs Cpeia, MPUBOMASAIIAS K BTOPHYHOMN
KapOoHaTH3aluKu mnecuaHuka. [lepemeniime B pacTBOpP HMOHBI PEIKUX 3€MeEIb MOTYT
M30MOP(PHO BXOJIUTH B CTPYKTYPY 0Opa3yrouiuxcs KapOoHaTOB. DTO SIBJIEHHUE OCHOBAHO Ha
COOTBETCTBHE MOHHBIX PAJNYCOB KalbIlUsl C TajojJMHUEM U camapueMm. B sTtom ciydae
MCII oTtoOpaxaeT BTOPHUHYIO KapOOHATHOCTh. B 0ObIYHBIX (OHMOTeHHBIX) KapOOHATaX ¢
yBesnnueHueM kapoonatnoct MCII ymeHbIiaercs.
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'K (Mkp/u) Conap (%)
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Puc. 3. ConocraBnenus nokasanuii cranaaptoro komiuiekca I'MIC u
BBIYHCIICHHBIX TapameTpoB no nporpamme Real Collectoya raxxe conpepsxanuii
MHHEPAJIOB CUACPHUTA U JOJIOMHUTA, ONPEACICHHBIX 1O IUTA(aM.

VYBenuuenne KapOOHATHOCTH (Kmp5), onpeneneHHon crangaptHeiMu Merogamu [UC, u
yBEJIIMUEHUE B 3TOM ke necyaHoM mHTepBasie MCII roBopuT o BTopuyHOCTH €€ mpoliecca.
Ecmu MCII (TIMHHCTOCTB) MPSMO MPOMOPLHHUOHAIBLHO IMOPUCTOCTH, TO JaHHBIA (aKT
OTpakaeT BTOPUUHYIO KaonuHu3amuio. [Ipu o6parHoii crenennoii perpeccun MCII ¢ YOC
HCCIIeIyeEMOT0 MHTEpPBaJia MOKHO yTBepxkaarh o BiausHUU J[OC rimHHUCTON (pakimuu Ha
AIEKTPUYECKYIO TTPOBOIUMOCTbD.

B kauectBe mpumepa, Ha puc. 3 MOKa3aH He(TEHACHIIEHHBIN MMECUYaHbIi MHTEPBAT
KO, CronbGoBoii mnomaau, rae B pesynbrare BHK mposiBunack 30Ha BTOpUYHOM
KapOoHaTu3auu. 270 3aMeTHO 1o 33% yBenuuenuro MCII B untepBane 2623.8-2625.21,
rae B 00JaCTH MaKCHMallbHO OTHOCHTEIBHOTO cozepxkanus xene3a (Cre=5.3%8 2625Mm),
BeiunciienHoro no nporpamme Real Collector,naboparopusiii anaan3 nuindoB mokasa
30% conepxanmne cunepura U 10% ponomura. B manHom wuHTEpBasie KO3 QOUIMEHT
koppensiuu Mexay MCII u rnuaucTOoCcThIO — Rycpr, = —0.9 a mexagy MCII u
KapOOHATHOCTBIO — Rycrxxqpy=10.91 Ha nmarpamMmax paauoakTHBHOrO KapoTaka 3Ta
o0yacTh BBIIEIWIACH 3HAYMMBIM yYMEHbIICHHEM TokasaHuss ['K (rmuHHCTOCTH) UM
yBennuenreM HI'K (mtotHocTH). UTO COOTBETCTBYET KapOOHATHOMY IIPOILIACTKY.

[Ipu BeunciaeHnn cratucTuueckux mnapamerpos (mpu R(MCII, Ki,,;)>0.4) u
COTIOCTAaBJICHUS C YCPEOHEHHBIMH pe3yJbTaTaMH TNEeTPOTrpadUuecKux HUCCIIeIOBaHUN
numdoB KepHa MOPCKUX OTiokeHud CToia00BOM IUIOMAAW, HA TPEAMET COJEPIKAHUS
CHIECPUTOB B TMOPOJE, IOJydeHa IOJIOKHMTEIbHAS JIMHEWHas Koppemsamus (¢
ko3 pummenrom R=+0.93 Tompko mnsg kodhdUIMEHTa amnmpoKCUMAalUU B Cllydae
MIPEBBIIICHUS] TPAHUYHON BEJIMYMHBI Rz(MCH, Kiaps)> R23p2 0.22.

B osrom ciydae mosydaercs, YTO CTATUCTUYECKUH TapaMmerp Kod(duimeHTa
annpoKcUMaIuyu (HO He MHTEpBaJbHBIN mapamerp) KoppensiuuoHHon cBasu MCII u Ky,
00yCIIOBJICH COJEp)KaHWEM BTOPUYHBIX KapOOHATOB. AHAJM3 Pa3IMYHBIX 3aBUCHUMOCTEH
MEXIY CTAaTHCTUYECKHMMH TlapaMeTpaMu TIeCUYaHbIX WHTEPBAIIOB U  PE3yJIbTaTaMu
7a00paTOPHBIX HCCIICAOBAHUN IIIU(GOB OMPEACTUT CICIYIOIIMH CMBICI CTaTHCTUYCCKUX
napaMeTpoB. MHTepBalbHBIN MapaMeTp COOTBETCTBYET Koauuecmsy (I0JU WHTEpBaJia IO
BEPTHUKAJIM) Pa3IMYHBIX MHUHEPAJIOB, BIHMAIOIIAX HA Teo(PH3UUYECKYI0 XapaKTePUCTHKY
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(YOC, mopucrocth), a KOA(POUIMEHT aNmpOKCHUMAIUU — Kauecmgy (KTeCHOTa» CBS3H)
9TOro BIMAHWA. Hampumep, [UIsi BTOPUYHBIX KapOOHATOB WCCIEAYETCS PETrpecCHs
BbI00pOUHBIX MaccuBOB MCII u K,,,; 0OyCIOBIEHHBIX INPOLECCOM KapOOHATHU3alLUU H
ONPEeNeNSIIOIMX B TOM M JPYrOM Clydae €€ KOJMYeCTBeHHbIe 3HaudeHus. [loatomy
KOO(PUIMEHT anmpoKCUMAIMH OYJEeT BBIPAKATh KOJUYECTBO BTOPHYHBIX MHHEPAIOB. A
NP BIMSHUM UpUTa (Coaepikanue xenesa) Ha YOC, KONUYECTBEHHOE 3HAUCHHE MUHEpasia
OTpaXaeT MWHTEpBAJIbHBIM mapaMerp, T.K. YOC He sBIseTcs KOJUYECTBEHHOU
XapaKTEPUCTUKON MUHEpaa.

Ipomssenerne YR mpencraBmser coGoif HOBBIA CTATHCTHYCCKHI Tapamerp
OTIPEIEISIIOIINN UHMEHCUBHOCTb U3MEHEHUH, KaK dJIEKTPUYECKOTO CONPOTHBIICHUS, TaK U
neTpopU3NIecKuX  XapakTepucTHK  (MMOPUCTOCTh,  IUIOTHOCTh)  TOPHBIX  IOPOJ,
o0yclOBNEHHBIX HX MeTtaMmopdusmom. [lapamerp WHTEHCUBHOCTH OYAET OTpaXkaTh
WU3MEHEHHS COJIEp)KaHUS MHUHEpAIOB, €CJIH HCCICIYIOTCS B3aWUMOOTHOIICHHS JIBYX
HETMOCPEJICTBEHHO HE CBSI3aHHBIX BHIOOPOK, OJTHA M3 KOTOPHIX OOYCIIOBJIEHA KOJIMYECTBOM
(Hampumep, TIMHHUCTOCTh), BTOpask — pE3YJIbTATOM BIHSHUS BTOPUYHOrO IpoIiecca.
Hanpumep, CHHXpOHHBIE W3MEHEHHS TIOPUCTOCTH W TIUHHCTOCTH OMNPEICIISIOTCS
M3MEHEHHEM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX YCIOBUH, NPUYEM OTH H3MEHEHHS
napaielbHO BIMSIOT KaK Ha MOPHCTOCTh, TaK W HAa TIMHUCTOCTH (MENUTU3AIMS |
KAOJNMHM3AIMS ONeBbIX mmaToB). ComocTapieHus napamerpa YR obeil moprucroctd u
rnuauctoct  (MCII) ¢ pesyiabratamu neTporpaduveckoro aHaiam3a OUIMGOB KepHa
(comepxaHne KaoNMHUTOB) fopckoro Iuiacta Croi0OBOW  IUIOMIAAH  ONPEIESITUIH
KOA(DPUIIUEHT KOPPENSAIUN MEXKY TEOPETUUECKUMU U IMITUPUICCKUMH JaHHBIMH R=+0.7.

B moapa3znene 2.4 mpuBOIATCS TNPUMEPHI CTATHCTUYECKOTO M (DUIBTPAIIMOHHO-
€MKOCTHOTO  KPHUTEpPHUS TOWCKa TNPOAYKTUBHBIX WHTepBajoB. Ha  ocHoBanuu
NETPOPU3NIECKOTO U JUTOJIOTUYECKOTO aHan3a 00pa3loB KepHa B KOJUIEKTOPAX IOPCKUX
oTioxeHnid TOMCKOW 00JacT MOJydeHBbI Pe3yJabTaThl KOPPEISIIMOHHBIX 3aBHCHMOCTEH
KOO(QQUIIMEHTOB  MPOHUIIAEMOCTH OT MOpUCTOCTH. (COMOCTaBIEHUs  PE3yNbTAaTOB
MPOBEACHHOTO aHajdn3a C pe3yJbTaTaMH HWCHBITAHUH IUIACTOB TO3BOJWINA OINPEACTHUTH
KPUTEPHUH JIOKAIN3AIUU TIEPCIICKTUBHBIX He(DTEera30HaCKIIEHHBIX 0OhEKTOB.

AHanmu3 MOJYYCHHBIX 3aBHCUMOCTEH cpenHux 3HadeHud tpenaa (or 5 mo 50
00pasloB) KaKIOrO H3y4aeMOro HWHTEepBaa B 27 CKBRXHHAX IIO3BOJIWI CJENATh
CIEAYIOIIUE BBIBOABL. BO-TIEPBBIX, YroJl HAKJIOHA TPeHJIa KpHUBOW 3aBUCHMOCTH K,,(K,)
BOJIOHACHIIIICHHBIX MHTEPBAJIOB MEHBIIE yIila HaKJIOHA TpeHAa YB HachIIEHHBIX TIACTOB
(Tp¥ MAESHTUYHOCTH MX CTPYKTYP M IIEMEHTA), BO-BTOPBIX, KOAPPHUIIMEHT allpOKCUMAIMH
KpuBoii «YB» Belmie Kod(pdUIMEHTa 3aBUCUMOCTH  «BoAa». B  MOIydeHHBIX
OKCIIOHCHIIMAIBHBIX YPAaBHEHUSX YTOJl HAKJIOHA Xapakrtepusyercs D — cremneHHbIM
KO3 (D PUITMEHTOM SKCTIOHEHTHI e

Hcnonb3yst SKCIIOHEHIMaNbHBIE 3aBUCUMOCTH  K,,(K,) Kakmoro uccienyeMoro
MHTEpBaIa OBUTH ONPEIENeHB mapaMeTpsl R° m b, comocTaBieHHe KOTOPBIX MO3BOIMIIO
BBISIBUTh WX KPUTHYECKHE 3HAYEHUS OTHOCHTEIbHO YB Haceimenus. W3 14
He(TEera30HACHIIICHHBIX IIACTOB FOPCKHUX OTJIOKeHWH 13 okazaimch pacmojoKEHHBIMH B
npezenax CleIyoIUX 3HAYeHU! — R2k>0.621/1 b>0.32,T.e. B BepxXHEM ITPaBOM KBaJIpaHTE.
[TapameTpbr 12 BOMOHACHIIIEHHBIX MHTEPBAIOB PACIONOXHWINCh B OCTaJIbHBIX TpeX
KBaJ[paHTax (KpOMe OJIHOTO «CYXOTro> IJIacTa).

3. MeToa OLeHKM MHTEHCMBHOCTH BTOPHYHBIX I'e€OXMMHYECKHX IPOLECCOB B
30Hax Murpauum ¢aronaos no janabiv 'MC.
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B HacTtosmieidl rimaBe Ha OCHOBE BBEACHHOTO OIPEIEICHUS WHTCHCUBHOCTH
IIPOLIECCOB  HAJIO)KEHHOI'0 JIUIeHE3a TEOPETHYECKH OOOCHOBBIBAETCS BO3MOXKHOCTb
MONyYCHHs] aKTyalbHBIX CBEACHHH O TEOXMMHYECKMX TPOIECCax, MPOUCXOIAMINX B
NeCYaHbIX MOpOoJax, Mcnoyb3ysd Toiabko Marepuanbl ['MC. OtoT cnoco® ocHOBaH Ha
UHTETPallud  KOPPEJSILMOHHBIX  CTaTHUCTUYECKMX  CBS3€H  INOKa3aHUM  pas3IM4HbIX
reopuznyeckux NpuObOpoB ¢ (U3UKO-XUMUYECKHMMM IPOLECCAMM, HPOUCXOAALIMMH B
TOPHOM NIOpPOJE.

B noapasnene 3.1 npuBOJATCS TEOPETHUUECKHUE OCHOBBI METOJIA KOPPEISALMOHHOTO
BBIUMCIIEHNS] UHTEHCUBHOCTH F'€OXMMUYECKUX MTPOLECCOB.

BBoautcs aBTopckoe omnpenenenue unmencusnocmu (l) mporecca npeoOpazoBaHUs
BEIIECTBA TOPHOM MOPOJBI, 0OOYCIOBIEHHOTO HAJOXEHHBIM SIMUTeHE30M Ha Tpanuue (a3
reTepOreHHON cpeibl:

| = At-div u/S

rae At — Bpems npeoOpa3oBaHMs BELIECTBA C MOMEHTa Hayaia NpeoOpa3oBaHUs [0
MOMEHTa M3MepeHusi, U — CKOPOCTh MOTOKa (UIIOMJIOB B TPEIIMHHO-IIOPOBOM cpene, S —
IUIOIIA b MMOBEPXHOCTH B3aUMOEHCTBUS (UIoMa C BEIIECTBOM MOponbl. B aTom ciyudae
MBI BUAHMM, YTO MPH BEPTHKAIBHOW MUTpanuu (IFOUA0B JUBEPTEHIUS CKOPOCTH MOTOKA
BhIpaXkaeT U3MEHEHHe IMIOTHOCTH (0O0beMa, KOHIEHTpaIluu, KojuuecTBa) BemecTBa (AQ)
10 TJTyOWHE B 3aBUCHMOCTH OT BpeMeHH TeueHus ¢uronsa (At) B onpeneieHHOM HHTEpBaie
wiacra. Ilpuyem, mnonoxurenbHOe 3HAYEHHE JAMBEPIEHLUH O3HAYaeT pPa3yIUIOTHEHHE
MOPOJIBI, ¥ HA000POT, OTPUIIATENFHOE 3HAYCHHE — IMOBBIIICHHE TUIOTHOCTH BEIECTBA.

WTak, ”HTEHCUBHOCTD Ipoliecca MpeoOpa3oBaHUsI MOKHO MEpenucaTh CIeayrLM
o0Opazom:

| = AQAT /(AL S).

Takum obOpazoM, unmencusHocmv npoyecca >3nuUeHeMuU4ecKko20 npeoodpaz’o6aHus
HOPUCMOT NOPOObL — MO KOIUYECMBO 00PA308aHHO20 Geujecmsea HA eOuHuye Naowaou
HOPUCMOT NOBEPXHOCMU 3 8PEMsL €20 NPeodPa306anUs OMHOCUMENbHO 8PEMEHU MUSPAYUU
Grrouda, 6cmynuguieco 8 XUMUUECKYIO peakyuio ¢ nopoooli.

JlaHHOE OTHOIIEHHE MPENOoIaracT peajnu3aluio CIEeIYyIOIEero YCIOBUs HaKOIICHHs
peoOpa3yrolerocs BelecTsa:

At/ At< 1.

O4eBHIHO, UYTO C YBEIWYCHHEM pPACCTOSIHHA OT CKBOXMHBI /O pasioMa
MHTEHCUBHOCTbh BTOPUYHBIX MPOLIECCOB OYAET YMEHBIIATHCS 10 KPUTUYECKOTO PACCTOSTHUS.
Ho npu poctmxkeHun rpaHW4YHOM BEIMYMHBI HAa M3MEHEHME MHTEHCHUBHOCTU B OoOJblLIEH
cTerneHn OyneT OKa3blBaTh BIMSHUE M3MEHEHHE TPEUIMHHOBATOCTH. B cBOIO ouepens, OT
TPELIMHHOBATOCTH 3aBUCHUT U COJIEP’KaHUE MOCTYNAOIMUX (IIOMI0B, YTO MOXKET PUBECTH
K M3MEHEHHI0O BPEMEHHU IpeoOpa3oBaHUs IMOpoJAbl. B urTore mosyyaeM HHTEHCHBHOCTb
MPOIIECCOB C KOBAPHAHTHBIMHI BPEMEHHBIMH ITapaMeTpaMi 0OpaTHOM CBSI3H.

Tax xe mpu u3meHennu PH cpeapl MeHsIeTCs U BpeMsi MpeoOpa3oBaHus, HO yxe 0e3
M3MEHEHUS BpEMEHH TEUCHMUS.

Wrak, mnonaydaem [Ba YCJIOBUS YCTOHYMBOIO IIOJIOKEHUS HHTEHCHUBHOCTH
Meramopu3Ma (HAKOIJICHHE W PACTBOPEHHE COJCP)KaHUS MHHEPAJIOB) — KOBapHAaHTHOE,
o0ycnaBiuBaollee CTa0MIBHOCTh TE€OXMMHUYECKOIo Ipolecca M MapaMeTpUyecKoe,
olpeneisiollee paBHOBecHe Ipouecca. M3 TepMogMHAMHMKM HPOLIECCOB  IMOHSTHSA
CTaOMJIIBHOCTH M PABHOBECHS O3HAYAIOT KOMIICHCAIIUIO TMPOTHUBOAECHUCTBHUEM IPOIECCOB,
UAYIINX BO BHEIIHEW Cpe/ie H3MEHEHHUIO MPOLECCOB BHYTPEHHEH CUCTEMBI.

B cBoro ouepenb, IpUBOIATCS TEOpeTUYECKHE OOOCHOBAHHS COOTBETCTBUSI CPEAHETO
3HaueHus (AQ)=~u uccieqyeMoro HMHTEpBajlia IUIacTa M LIEHTPAJBHOIO CTATUCTUYECKOTO
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MOMEHTa (¢ — KOBapHalms) JABYX BBEIOOPOK OINMPEEISIONIMX TeoOXUMHYEeCKHid mporecc. Ha
OCHOBE ITPOBEJICHHBIX TEOPETHUYCCKUX UCCIe0BaHui (Ha GOPMaTbHO-IOMMYECKOM YPOBHE)
OINpEJIENIEHO YpPAaBHEHHME CpEAHEN CTEeNeHM NpeoOpa3oBaHUs BEIIECTBA HCCIEAYyEMOI0
WHTEpBaJIa, KOTOPOE COOTBETCTBYET MHTEpBaJIbHOMY mnapaMmerpy. IIpeoOpazoBanus
MOJIYYEHHOHN 3aBUCUMOCTH OMPEIENSIOT (POpMYNTy HHTEHCUBHOCTH IPOliecca HAIO)KEHHOTO
SMUTEHE3a CBA3aHHOTO CO CTATUCTUYECKUMH MapaMeTPaAMMU:

li = exp(Yi/§ —cons) xS,

rae S — ynenbHas IUIOUIA/b MOBEPXHOCTH TMOPUCTONM cpeabl, K — KO3IPUIUEHT
KOBAapHallUU |-TOM KOPPEJAIUOHHONW 3aBUCHUMOCTH, Y; — CTaTUCTHYCCKHH MapameTp,
BBIPKAIONIMN HMHTEPBAIBHYIO JIONIO MPeoOpa30BaHHOIO BEHIECTBA I-TO BTOPUYHOTO
nporecca, & — MoCTOsTHHAS BEIMYMHA, 3aBUCSINIAs OT CTETIEHU MPe00pa3oBaHusl BEUIECTBA U
CBSA3aHAa C OTKPBITOCTHIO TPEIIMH HCCIIEYEMOIO HHTEPBAJIA.

B noapa3nene 3.2 moka3zaH TMpuUMeEp MPAKTUYECKOTO MPUMEHEHHUs MeToJa
KOPPEJISIIITUOHHOTO BBIYUCICHUSI MHTEHCUBHOCTH T'€OXUMUYECKHUX MTPOIIECCOB.

C 1enpl0 ycuJieHUs JTIOCTOBEPHOCTH DPE3yJbTaTOB ObUIM OTOOpaHbl 53 CKBa)KMHBI,
PacCIIOJIOKEHHBIE Ha Pa3JIMUHbIX CTPYKTYypax. 13 nepenHTeprnpeTupoBaHHbBIX IPOrPAMMHBIM
ciocobom MmarepuanioB [MC (6omee 1000 mnecuyaHbIX IUTACTOB FOPCKO-MEIIOBBIX
OTJIOXKCHHMIA), HA TPEIMET BBISIBICHUS HU3KOOMHBIX KOJIJICKTOPOB, OmpeaesieHsr 122
WHTEpBaJla C MpU3HAKaMH HachlllleHns ¥YB u BnugHuem xene3a Ha YOC. Bee nonyyeHHbIE
WHTEPBAJIbHBIE PE3YJIbTAThl ObUIM YCPEAHEHBI 110 CKBaKMHE. Ha BpeMeHHBIX CeiiCMUYEeCKUX
pazpe3ax TeppuTopuud TOMCKOW 00JacTH OCHOBHBIM OTpaXKalOlUM TOPU30HTOM
HOCTHIAIONIMM MEJIOBBIE OTJIOXEHHs SBIACTCA MOJOIIBAa OaXeHOBCKOW CBUTHI |1°.
Onpenenenue namiacuaHa Ha CTPYKTYPHOM IUIAHE JAHHOTO OTPAXKAOIIEro TOPU30HTA U
YCPEAHEHHBIX MOIIHOCTEH IUTACTOB MO CKBAKMHE IO3BOJIAIOT CBSA3aTh KOd((UImMEeHT
TPEIIMHHOBATOCTH YEPE3 NMPOU3BEACHNE ITUX pacueTHbIX BenuuuH. [lo matepuanam 'NC,
ObUIM  ompeneneHbl  KO3(QQGUIMEHThl MOPUCTOCTH, TJIMHUCTOCTH, TEMIeparypa U
abCoNIOTHBIE TJIyOWHBI 3ajeraHus IUIACTOB, HA OCHOBAHMHM KOTOPBIX BBIYMCIISIIUCH
HKBUBAJICHTHbIE BEIMYUHBI — CKOPOCTh MOTOKa (IOMAOB, 00bEM IOp, IOKa3aTelb
reTEPOreHHOM peaKlnH, yAeIbHAas IIOAb TOBEPXHOCTH.

[IpoBeneHo comocTaBie€HUE COOTBETCTBYIOLIMX JAPYT JPYyry napamerpoB: Ype —
YCPEAHEHHOTO II0 CKBA)KMHE HWHTEPBAJIBHOIO IapamMeTpa IO JKeje3y, BBIYMCICHHOTO
CTaTUCTHYCCKUM (KOpPEIAIMOHHBIM) MeTomoM u AT/At = b’y — cpenneit Teopernyeckon
BCJIMYHMHBI CTETIEHH MPeoOpa30BaHus OPCKO-MENOBbIX IuiacToB mo ckBaxuue (I ~ b'y),
BBIYMCJICHHOW Ha OCHOBe ypaBHeHumil ['yiapabepra-Baare um byccunecka, mpuMeHss
9KBUBAJICHTHBIC 3aBUCHMOCTH C TeTpodu3nueckuMu JaHHbiMH U Matepuaiamu ['IC (puc.
4). ConocTaBiieHHe CTaTHCTUYECKOTO0 MHTEPBAIBHOIO mnapamerpa Yre € KO3(pdHUIHECHTOM
TPEIIMHHOBATOCTH TO3BOJIMJIO  ONPEIEIUTh YEThIpe JIorapuMHUUECKHe KpHUBBIE C
noctostHEBIME apameTpamu: £;=0.062, £,=0.046, £5=0.026, £,=0.035u const=11.2+1.9.
Homepa kpuBbiX Ha puc. 4 COOTBETCTBYIOT MOACTPOYHBIM HOMEpaM IOCTOSHHBIX
napamMeTpoB. [Ipu moACTaHOBKE MOCTOSHHBIX BEJIMYMH B COOTBETCTBYIOILEE YpPAaBHEHUE U
BBIUMCIICHUS TEOPETUYECKOTo mMapaMerpa Y;, C TOCIEAYIOIUM COMOCTaBIEHUEM CO
CTATHCTUYECKOW BEINUYMHOU Ypg, ObLIa TMONy4YeHA OJHA JIMHEHHAas 3aBUCHUMOCTH C
koa(punmentom koppemsun R=+0.9
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0,8 -

R?=0,88

0,7 A

0,6

0,5 A

0,4 A

Y(Fe)

0,3 -

0,2 2

0,1 A

0,0001 0,001 0,01 0,1 1

Puc. 4.ConocraBneHue cTaTUCTUYECKOIO0 HHTEPBAIBLHOIO MapaMeTpa 1o Keie3y Y re
CO CTETICHBI0 BTOPHYHOTO MPeoOpa3oBaHus MOPObI D't 00yCIOBICHHOTO
HaJIO’)KEHHBIM 3IIUT€HE30M.

Nrak, pe3ynbTaThl NPOBEAECHHOIO COMOCTABICHUSI MOTYT CIYKHUTh MOATBEPKICHUEM
TOTO, YTO MHTEHCHUBHOCTH MPOIIECCOB BTOPUYHBIX MPEOOpa30BaHUN MOXKHO ONpPEACISITh Ha
OCHOBE CTaTUCTUYECKUX MapaMeTPOB, BEIYUCICHHBIX 10 MaTepuasiam ['UC.

B noapa3znene 3.3mM0Kka3aHO COOTBETCTBHE MHTEHCUBHOCTH TpOIlecca HAJ0KEHHOTO
SMUTEHE3a KOJIMYECTBY NMPe0Opa30BaHHOTO BEIIECTBA.

Ha ocHoOBaHMM BBEAEHHOIO ONPEAEIEHUS WHTEHCUBHOCTU MPOLIECCA HAJOKEHHOIO
SMUTeHe3a ObUTM TPOBEIEHBI AHAIMTUYECKHE TPEoOpa3oBaHMsl JaHHOW (OPMYJBI U, B
KOHEYHOM PE3yJbTaTe, MOJIyde€Ha 3aBUCUMOCTbh CPEIHEr0 KOJMYECTBA SMUTCHETUYECKU
00pa3oBaHHOTO BEMIECTBA IO HCCIEAYEMOMY HHTEpPBAy OT HATypaJlbHOTO jorapudma
CpeaHE HHTEHCHUBHOCTH IPOLIECCa HATIO)KEHHOTO MUTEHE3a!

(@)= pLn(1+1)=C.

OueBUIHO, YTO BeNWYUHBI KOHCTAHT S u C CBA3aHbl C OMNPEACICHHBIM
AMUTCHETUYECKUM TIPOIIECCOM, T.€. IO BEIMYMHE, JUISI KaXKIOT0 BTOPUYHO OOPa30BaAaHHOTO
MUHEpasa, OHU OYJyT OTIUYATHCSA. ITO OOYCIOBICHO PAa3IMUUEM B CKOPOCTU XUMHUYECKUX
peakuuii. MccnemoBaHbl TpU OCHOBHBIX SIHUICHETHYECKUX MPOIECcca, MNPOXOASIIUX B
MeCYaHWKaX MEJIOBBIX M IOPCKUX OTJIOXKEHHH 1oro-octoka 3amaaHoi Cubupu. IT0
MU TH3AIUS TIOJIEBBIX IITIATOB, BTOPUYHAS KapOOHATH3AIUS U KAOJIMHU3AITHS.

N3ydyeHa AOCTOBEPHOCTHh IMPOBEJACHHOIO aHaJIW3a Ha MPUMEpPE COIMOCTABJICHUS
pe3yabTaTOB MeTporpaduuecKux HCCIeIOBaHUN KaMEHHOTO Marepuaja C pe3ysbTaTaMu
cratucTudeckoro  aHanmsza  wmarepuaigoB [MC. Pesympratel  merporpadudeckux
uccnenoBanuii nudoB 58 o0Opa3lioB KepHa IMECUYAHBIX OTJIOKEHUN IOpPhl Ha TPEAMET
KOJIMYECTBEHHBIX  COAEpP)KaHWH  BTOPHYHBIX KapOOHATOB  (CHOCPUTHI,  KalbIUTHI),
KAaOJIMHUTOB, TMEIUTOB (COBOKYIHOCTh BTOPHYHBIX TOHKOJMCIIEPCHBIX TJIMHUCTBIX
MUHEPAJIOB) M MPOHHUIIAEMOCTH OBbLIH TPEAOCTaBICHbI Kadenpor «['€onoruu U pa3BeakH
nmone3nbix uckomaembix» HU TIIY. Bcero wuccnenoBano 22 mecuaHbIX HWHTEpBaJia IO
matepuanaM ['MIC 4-x ckBaxkun Tomckoit obmactu (Boctok 1, 3; FOxuo-ITebnkunckas 1;
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3anmagHo-TriMckass 1). Pesynmprarel aHanmm3a numoB YCPEOHSUTUCH IO HCCIEIYEMBIM
uaTepBaiam (ot 2 10 6 00pasIos).

Kaxnplii BBIIEIECHHBIA II€CYAaHBIM MHTEPBAJ HMHTEPIPETHPOBAICA HAa OCHOBE
CTaTHUCTUYECKHX uccienoBanuii martepuanoB ['MC, B pe3ynpraTe 4Yero BBIYUCISUIUCH
MHTEHCHBHOCTh M3y4aeMoro mpoiiecca u jorapudm uHTeHcuBHoctr Ln(I+1). 3arem ObLiu
MPOBEJIEHbI COIMOCTABJICHHUS pPE3yJbTAaTOB JIA0OPATOPHBIX HCCIEIOBAHUM COJEpKaHUS
MUHEpAJIOB C pe3ylbTaTamMu wuHTEepnperanun.  OnpeneneHpl KOHCTAHTHI JIMHEWHOTO
YpaBHEHHUS I CIEYIOUIMX SMUTEHETUYECKUX MPOLIECCOB. 8MOPUUHAA KAPOOHAMUZAYUSL —
p=1.3u C=1.2npu R,,;=0.9; smopuunasn nerumusayus —p=0.4n C=-0.2npu R,.,=0.75;
emopuyras kaoaunuzayus —f=0.56u C=1.9pu R,,,=0.78.

Bocnonp3oBaBmmchk  ypaBHEHHEM KOJIHYECTBA OOpa30BAaHHOTO  BEIIECTBA C
ONpE/eICHHBIMM KOHCTAaHTAMH UM  YCIOBUEM TpPaHUYHBIX 3HAYeHHH JiorapuMoB
WHTEHCUBHOCTH, OBLIIM BBIUYUCIIEHBI CPEJHUE COAEPKAHUS BTOPUUHBIX KIACCOB MUHEPAJIOB
UCCIIelyeMbIX HWHTepBajioB. [lomyueHa Xopommas CXOOUMOCTh MEXIY TEOPETHYECKHM
BBIUHMCIIEHUEM KOHLEHTpAlMi BTOPUYHBIX MHUHepasoB 1o Marepuasiam [UC wu
7a0opaTOpHBIM ~ aHAIU30M KepHa ¢ kodddumuentom koppemsuun R=+0.92 U3
reHepaJbHOW BBIOOPKM B 66 3HAa4YeHHWH BBIIIE TPAHUYHBIX BEJIMYMH OKa3anoch 39
BBIOOPOUYHBIX 3HAYECHHU, 4TO COOTBETCTBYeT 59% OoT mx o0miero yucia. MoOXHO CKa3aTh,
410 TpuOIN3UTENbHO ~60% H3yuyaeMbIX MUHEPAJIOB B UCCIEIYEMBIX IUIACTaX CBS3aHBI C
MpoLieccaMy HaJOKEHHOTO SIUTeHEe3a.

4. T eoxumMmnueckass Mo/JeJib HUI3KOOMHOTI'0 KOJIJIEKTOPA U CTATUCTHYECKUI METO/
onpeaejieHuss npupameHHoro YJC Ha npuMepe HU3KOOMHBIX NMECYAHBIX OTJI0KEHHH
3anagnoi Cubupm.

B mnoapasaene 4.1 mpuBeneH 0030p pabOT ©W TPOBENEHHBIX HCCIEIOBAHUMN,
CBSI3AHHBIX C HU3KOOMHBIMHM KOJUIEKTOpaMH. MHOIOUMCIEHHBIE OTEYECTBEHHbBIE U
3apyOeKHBIE MCCIICIOBATENIN TAKOE SIBJICHUE KaK HU3KOOMHBIE WHTEPBAJbl B TEPPHUTCHHBIX
IJIaCTaX CBSI3BIBAIOT C BJIMSHUEM DIIEKTPONPOBOISIIMX MHUHEPAIOB U CTPYKTYpPHO-
MOP(OJIOTHIECKUM, T.€. TEOMETPUUECKUM (DAaKTOPOM.

B noapasaene 4.2 nano TeopeTHueckoe 00OCHOBAHHE OOpPa30BaHMsI HU3KOOMHOTO
KOJUIEKTOpA.

[IpoBOAUMOCTH 3JEKTPUYECKOTO TOKA B TOPHOM TOpoje OOYCIOBIIEHA HAIHMYUEM
MOoHOB B pactBope U B JIDC riuH, a Takxke 3apsgaMH B MPOBOJHUKAX U MOJIYNPOBOJHUKAX
TBepoi (pa3bl mopoabl. PaccMoTpuM HepTEBOAOHACHIIIIEHHBIH KOJUICEKTOP C Pa3IuYHBIMHU
TUMAMH TPOBOJIMMOCTH, TA€ DJJIEKTPUYECKas MPOBOAUMOCTh I[I€CUYAHOH TMOpPOJIbI, B
OCHOBHOM, 3aJa€TCs OCTAaTOYHBIM pPacTBOPOM BOABI (0OBEMHOH IPOBOIUMOCTHIO
DIIEKTPOJUTA B mopoae 1/0,), a Takke 3JIEKTPUYSCKUM CIOEM TIIMHHCTOM KOMIIOHEHTHI C
WOHHOU MPOBOIUMOCTBIO 1/0.,. MaTpuma u yriaeBoJOpOABI CIIy:KaT u3oisTopoM. [lpu
MapajlyIeIbHOM COEAMHEHUHU 3JIEKTPOINPOBOMASIIMX CJIOEB IMOPOBOr0 KaHaja IMOJy4aeM
U3MEPSIEMYIO IPOBOAUMOCTH (coryacHo ypaBHenuio b. 0. Bennpenbinreiina):

1/10: (1_ @/Ioe-'- ¢pcm

rae @ - pons JIOC rIuHUCTON KOMIIOHEHTHI B recyaHou mopone, (1— ¢) — mons

o0beMa KaHaja, 3aHUMaeMOTO CBOOOIHBIM PACTBOPOM.
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(¢—¢)

T=9

Puc. 5. OkBuBaneHTHas 31EKTPUUECKAsE CXEMA AJIEKTPOIPOBOASIINUX TOPOL
AMUTEHETHYECKH MpeoOpa3oBaHHOTO necuanuka, rae A, MN—anextpoast bK3,
]— IOJIs1 BBICOKO — 3JIEKTPOIPOBOJISILETO CJI0sl B 00beMe cMecH, (¢—¢&) — nos

TJIMHUCTOM KOMIIOHEHTHI BHE cMmecH, (¢ —#) — aost riiiH B cMecH, (1— ¢) — noinis
o0BEMa KaHaIa.

OpHako, B OTOM YypaBHEHUM COIPOTHBICHWE TIJIMHUCTOH KOMIIOHEHTHI L.,
obycnosneHHoe J[DC, MOXKET 3aBUCETH €IIIe M OT CTETIEHN T€OXUMUIECKOro MeTaMmophu3mMa
HOpOJIbl, IPU KOTOpPOM oOpasyromuecs: HOoHbI, AupPyHaupys u aacopbupyscs B JOC,
HOBBIIIAIOT €ro 3JEKTPOIPOBOIHOCTh. OJieKTponpoBoadmmue Fe u K coxpepxamiue
MUHEpaJIbl HaXOJATCS KaK B IOCIEAOBATEIbHOM, TaK U B NApaJUIEIbBHOM 3JIEKTPUYECKOM
COEJMHEHHUU C MOBEPXHOCThIO ImuHHucTOoro ciosd. Cam JI9C ¢ oObeMOM MOPOBOW BOJBI
HNOJKIOYEH napamienbHo. [103ToMy 3JeKTpUuYecKoe COEJUHEHHE JaHHBIX MHUHEPaJIoB
Oyzaer cMemanHbIM (Kak mapajuieIbHBIM, TaK U TOcieIoBaTeabHbIM) (pucC. 5).

Takum 00pa3oM, B ypaBHEHHU M3MEPSIEMOW MPOBOJMMOCTH AIEKTPONPOBOIHOCTD
[JIMHUCTOTO CJI0SI HEOOXOIMMO pa3AeuTh Ha JBE KOMIIOHEHTHI, IapaJuIeIbHO COEJUHEHHBIE
MEXy COOOii:

@1 = (@) s + &P
rae ¢ — 10Js TJIMHUCTOM CMECH ¢ MUHEpajlaMU IOBBIIIEHHOW 3JeKTPONPOBOJHOCTH, L., —
Y3C maccoBoii (OCHOBHO#) TTHHUCTON KOMIIOHEHTHI, 0., — ¥ DC IMIIMHUCTOW CMECH.

[Ipennaraemast Mopenb Ha3bIBA€TCS TI'E€OXMMHUYECKON IOTOMY, YTO B OCHOBE
MU3MEHEHMsS DJIEKTPUYECKOH NPOBOAMMOCTH ILIacTa JieXaT Ipolecchl MeTraMmopduzma
HOPOJIbl M FEOXMMHUUYECKUX PEAKLUUH, MPUBOIALIMX K 00pa30BaHUIO N30BITOUYHBIX KaTHOHOB
(1 mpyrux 3apsI0B), YBEIMUUBAIOIINX IEKTPOIPOBOIHOCTD TIIACTA.

[TapamienpHOE COEAMHEHWE TIIMHUCTOW KOMIIOHEHTHI M CMECH OOYCIIOBIICHO,
IPEXAe BCEro, MOBEPXHOCTHBIM INpeoOpa3oBaHUEM, MPU KOTOPOM BHOBb OOpa30BaHHBIE
BBICOKO — ITPOBOJISAIINE MHHEPAJIbI (HApuMep, KPYCTH(PHUIUPOBAHHBIH XJI0pHT, 1160 J1DC
JOKaJIBHO OOOTalleHHbI KaTHOHAaMU OJM3KO PpacCIOJIOKEHHBIX PEOPraHU30BaHHBIX
MHHEPAJIOB) pachpeeeHbl Ha OBEPXHOCTH TOP, COBMECTHO C IMEPBUYHON HEM3MEHEHHOM
IJIMHOU. B cBOIO ouepe/ib, BBICOKO — IIPOBOJISALINE MUHEPAIIBI COEIMHEHBI ITOCIIEI0BATEILHO
C MacCOBOH TIIIMHUCTOW KOMIIOHEHTOHW (Hampumep, BKpAIUICHHs MHUPHTOB B TIIMHUCTOM
cioe). B anexTpudeckoil menu MOBEPXHOCTH TBEpAOW (a3bl MOpOIbl 0Opa3yroTcs JBa
napasuieNbHbIX JIEMEHTA C PA3JINYHBIM COIIPOTUBIIEHUEM.

B urtore Mpl moaydyuM ypaBHEHHUE, ONMUCBHIBAIOLIEE 3IEKTPUYECKYIO MPOBOJUMOCTD
BOJO-MUHEPAJIIBHOIO  COCTaBa  IOPOJbI,  YYWUTHIBAIOLIEE  HAJIWYUE  BBICOKO  —
3JIEKTPOIIPOBOASIIUX MUHEPAJIOB:

Lp= (1~ @lp+ (@=ENput EAMPe+ (E—1)0u)s
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e O, — YOC BBICOKO — 3JICKTPONPOBOJIAIICTO ciios (MHHEpania), 7 — IOJis
BBICOKOTIPOBO/ISIIETO CI0S B 00BEME CMECH.

JlanHOe ypaBHEHHE BBIpaXaeT (UIUKO-TEOXUMHUUECYI0 MOJETh HHU3KOOMHOTO
KoJuiekropa. [lonydeHHyr0 3aBUCUMOCTb MOXKHO OTPa3UTh 3KBUBAJICHTHOU JIEKTPUYECKON
cxemoii (puc. 5).

Ha ocHOBaHWU TMONy4eHHOH 3aBUCUMOCTH (M YCIOBUS 0O, << [,,) MOXHO CIeNaTh
CIIEAyIOIIee BaXHOE 3aMEYaHUE — JIIEKTPONPOBOIHOCTh HU3KOOMHOTO KOJUIEKTOpa B
3HAYUTEIHHON CTENeHU OOYCJIOBJIEHA HE CTOJBKO KOHIICHTPAIMEH AJICKTPOIPOBOISIINX
MHHEPAJIOB 7, CKOIBKO OTHOIICHHEM ¢ 2/(& — ;1) TPEThEro WwieHa ypaBHEHHs, OTBEYAIOIIETO
32 HEYYTEHHYIO AJIEKTPOIPOBOJAHOCTh BHICOKO — MPOBOMAILINX MHHEPAIOB B HU3KOOMHOM
koutekrope. [lpu Mayioil BeJdWuYMHE pAa3HUIBI JOJKM TJAMH B cMmecd (maxke mpH
HE3HAYUTEIIbHBIX KOHI[CHTPALHUAX BBICOKO — MPOBOASAIIMX MHUHEPAIOB) BEIIMYMHA TPETHETO
YjieHa MOKET HAMHOT'O TIPEBBIIIATh CYMMY MEPBBIX IBYX WJICHOB.

Wrak, mnpoBeneHHbIE TEOpeTHYECKHE BbIUMCICHHA wu3MeHeHus YOIC Bojo-
MUHEPAITBHOTO COCTaBa MECUYaHOU MOPOIbI B IPUCYTCTBUU MTEPEMEHHOMN BEIMYMHBI BBICOKO
— DJIEKTPONPOBOSIIEH KOMIOHEHTHI (COJCpPKAHUS TMHUPHUTA) COMIACHO TOJTYYCHHBIM
YpaBHEHUSM B 3aBUCHMOCTH OT MHUHEpaJU3alMH Iuiacta (Ipu MMOCTOSIHHOW TeMIlepaType)
BBISIBUJIM CIICAYIOIIYIO 3aKOHOMepHOCTh (puc. 6). [Ipu muHepanuzanuu pactBopa 5 r/n u
Hes3HauuTenpHoM conepxkanuu nuputa (C,,,=0.1%) YOC nonmxaercs Ha 4.7%, a mipu
Cup=1.2% nonmxenue conportuinenus Ha dp =35.4%.C mnoBbllieHnEM MHHEpAIU3aLUH
BIIMSIHUE DJIEKTPONPOBOJSIINX MUHepasioB yMmeHbiiaercs. Hanpumep, nmpu M=50 r/n u
C.p=1.2% ortnocutensHas pasHuna YOC — do =7.8%. Ha pucynke 3ameTHo, 4TO C
yMEHBIIIEHHEM MMHEpalIu3aluy JuHeHHas 3aBucumocts do(C,,,) Tpanchopmupyercs B
J0rapu(MUYECKYI0 C COOTBETCTBYIOIIMM YBEJIWYCHHEM CTereHU BIusHUS Ha YDC mpu
HU3KHX KOHIIEHTPAIUAX JICKTPOIPOBOISAIINX MHHEPAIIOB.

100

10

A Coupr %

Puc. 6.3aBucumocts m3menenns YOC nopoxsl dp ot coneprkanus muputoB C,,, s
Pa3IMYHON MUHEpAIU3aLUU IUIacTa, M —MUHepalIu3anus IJ1acTa, R — KO3 pHUIHEHT
anmpoKCUMaIMK Y MuHepanu3auu ot 5 r/i go 50 /.
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Ha ocHOBaHMU NPOBEJEHHOr0 aHajanu3a MOKHO CHIENaTh CAEAYIOIINN BBIBOJ: B 30HAX
NOBBINICHHOH MHUHepanu3aiuu pactBopa (M>30 r/n) B pe3ynbrate MeTamopdu3Ma ropHOM
MOpOABl U COOTBETCTBYIOLIETO 00pa3oBaHusl U30bITOUHBIX 3apanoB B JOC, YOC
MOBEPXHOCTHOTO CJIOSI TJIMH TMOHM)KAETCS OTHOCHTEIBHO COMPOTUBJICHHS pacTBopa. Touka
MHBepcuu nepecekarouuxcs 3aBucumocredt YOC anexrponura u JI9C oT MuHepanu3anuu
CIBUTraeTcs B INpaByl0 00JacTb €€ OCH, B 3aBUCHUMOCTH OT KOJIMYECTBA OOpa3yroluxcs
KaTHOHOB. YTO MOXKET SBHUTHCS NPUUYMHON NosiBIEHUsI oOpaTHbIX perpeccuit YOC wu
[JIMHUCTOCTM B CTATUCTHYECKOM HWHTEpIpeTaluy KapoTaXHBIX JUarpaMM, Jaxe B
KOJIJIEKTOpaXx C MOBBIIIEHHOW MUHEpaIu3aluen.

B noapa3znesie 4.3 000CHOBaHO MPUMEHEHHE T€OXUMUYECKON MOJIETH HU3KOOMHOTO
KOJUJIEKTOpA NP BbIUKCIEHUH npupaiieHHoro ¥YOC.

[TpumeM (U3HKO-TEOXUMHUYECKYIO MOJENb 3JIEKTPONPOBOJHOCTH KOJUIEKTOpa C
npupaieHHsIM Y OC, rie usmepseMoe reopu3rkamMu CONPOTUBICHUE PaBHO:

Pruc =Pn —Dp,i (C),

3mech O, — cpeaHee YODC mecyaHOro IUiacTa, MNPH OTCYTCTBHHM  BIIHMSHUS
DIIEKTPONIPOBOASAIIEH  KOMIIOHCHTBI,  OOYCJIOBJCHHOH  BTOPHYHBIMH  IPOIECCAMH
(mefictBurenmsroe  YOC: pr=p,), 0p,(C) — npupamennoe YOC n0OBEpXHOCTHOH

MPOBOJIMMOCTH  DJICKTPUYECKOTO CJIOS, COJEpPIKAIIEro SIUTCHETHYECKH O0O0pa30BaHHBIC
HEKOMIICHCUPOBAaHHBIC  KaTHOHBI  OMNpEIENICHHOro  XuMudeckoro  snementra G
[TpupaiieHHOE CONPOTUBJICHHUE MOPOBI C MTPOBOJAUMOCTBIO I-TO 3apsija MOKHO BBIYHCIIHTD
KaK pa3HHILY:
Aloni = <pn> (Cia_l);

rae (@, — cpepsee 3HadeHne YOC MOpOABI, NpEACTaBISIONIEe COOOH CPEAHION
onpenensemyro Benuuuny YIC uccnenyemoro necuanoro kojekropa; C = Ci /Cpin, rae
Cmin — MHHUMaJIbHasi KOHIICHTPALMSl BEINECTBA B HCCIICAYEeMOM HHTEpBaje (B JAaHHOM
cllyuae BeJIMYMHA OTpakaeT MHUHUMAIbHOE COJNEpP)KaHUE, TPU KOTOPOM BO3MOXKHO
IIPOSIBIICHHE BIMSHHS HA DICKTPONPOBOAMNMOCTB), Ci — KOHIGHTDPALHS HCCICAyeMOTro
BEIIECTBA.

Koppensunonneiii MeTon aHanusza comnoctaBieHuid YOC ¢ KOHUEHTpanueu
orpeneneHHoro 3eMeHTa 1o MatepuanaMm [MIC oOyclioBlieH CEIyOIIUM alroOpuTMOM
JIEUCTBUU.

Bo-mepBrIx, BBIIENSIETCS BHIOOPOYHBIH WHTEPBAJ UCCIEAYEMOTO MECYaHOro IJIacTa
MmoyeyHblX JaHHBIX Kaxymero YOC ¥ TOTOYEYHBIX OTHOCHUTEIBHBIX COJCpPKAHHMA
XUMHYECKUX JJIEMEHTOB  ONPEIEICHHBIX T0 WHHOBAI[MOHHOW TporpaMme, TJie
COTIPOTHBIICHUE C YBEJIMYCHHEM KOHIICHTPAIUH DJIEMEHTAa YMEHbIIaeTcs. BribopodHbie
nannbie u3 popmara LASkonupyrotest B MicrosoftExcel

Bo-BTOpBIX, HA OCHOBaHMHW JAHHBIX BBIOpaHHOro MHTepBania B Microsoft Excel c
MPUMEHEHHEM €T0 MaTeMaTHYECKOTO anmapara OrnpeaelsseTcsl JUHUS TPEH 1A 110 CTENEHHOM
perpeccun p=bC;™% u4T0 mHO3BONAET MONYUMTH CTENEHHON NapaMeTp § C HapaMeTpoM
anmnpokcumaryn R, CrenenHoil nokasarens (0)=|R|g.

ComnocTaBiieHHe  TEOPETUYECKOTO  CTEIEHHOTO  ToKa3areis  O0yCIIOBICHHOTO
GIIFONI0IMHAMUYECKUM dakTopom (maxe oe3 ydeTa XHUMHAYECKOTO u
DIIEKTPOKMHETHYECKOTO (DAaKTOPOB) C KOPPENAIUOHHBIM MmapamerpoM ¢ (Beibopka u3 160
3HAYCHMI) MMOKA3aJI0 WX HEIIOX0E COOTBETCTBUE (TpU perpeccuu, ¢ koppensiuen Ry=0.68;
R,=0.70; R3=0.54), 4t0 yka3piBaeT Ha JETUTHMHOCTH HCIOJB30BaHUS KOPPEISIIHOHHBIX
csizer ¢ YOC s penieHns MpUKIAAHBIX 3314 Tpu nHTeprperanuu marepuainos ['HC.

B noapa3snesie 4.4 nanbl IpruMepsl ONPEISIICHNs] HU3KOOMHBIX ITeCYaHbIX OTJIOKEHUH
Ha TeppuTopuu 3anagHor Cubupu.
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IIo Tomckoit obnactu mnpexactaBiieHbl 17 HHM3KOOMHBIX MHTEPBAJOB B HOPCKUX
OTJIOXKEHMUSX PAa3IMYHBIX MecTopokaeHui. [lo pe3ynbraram uCHBITAaHMS —IIACTOB
OOHapyKEHBI YTIAEBOIOPOIbI, TH00 UX MpU3HAKU. ECITU MIIacThl HE UCTIBITaHbI, TO OIMHCAHUS
KEepHa MOATBEPXKIAIOT MPUCYTCTBUE YIIIeBOAOPOAOB. [IpencraBienHbie WHTEPBAIbl OBLIH
BbIOpaHbl Ha OCHOBaHMM TOIO, 4YTO B pe3yjbTaTe TPaJAULUOHHON HHTEpHpeTanuu
KapOTa)XHBIX JMarpaMM JIaHHbIE KOJUIEKTOPBI ONpENeNieHbl KaK BOJOHACHINICHHBIE (T.e.
Pric<p,, — rpannudoro YOC). Brruucnenue neiictButensHoro YOC mokas3ano To, 4TO
JIEKTPUYECKasi IPOBOAUMOCTb JaHHBIX HHTEPBAJIOB B 3HAUUTEJILHOM CTENEHH 00YCIIOBIEHA
IIOBEPXHOCTHBIM CJIOEM U JAeicTeutensHoe YOC 07> 0., T.. UCCIAEAYEMBIE WHTEPBAJIbI
xapakrepu3ytorcs Y B HaceimenueM (tabmuia).

Tabnuua
IIpumepbl HU3KOOMHBIX HHTEPBAJIOB IOPCKUX 0TJ0KeHUl Tomckoi odJ1acTu.
Ne | HammeHoBaHMe Kpopast | Ko, | M, | T, | gruc, | P AP(CYlpr | pilpy, | AeOet,
CKBaKHH uHTepBa | % r/n |°C | Omm | OMM | e OTH. m/eyTin
Jaa, M OTH. e]1. en.
1 Kues-Eraunckas 355 HE WUCIL., 3amax
25480 | 155 | 39,0/ 101 40 | 47 0,26 1,06 | YB
2 | Mupnas 412 25040 | 1o | 258 90| 0 | 66 1,2 2,00 | @165
3 [epenosas 190 2535,0 3,0 ouTyM, 3amax
19,1 | 38,0 95 35 0,70 1,44 | VB, Q,=14
4 IMusmxuacKas 1 2532,0 16,1 | 39,0/ 105 5,2 43 0,28 1,55 | wr Hedru
Mk xcarckas 7 25300 1 445 | 300] 103 °° | 52 026 | 1,58| @528
6 Pribansnas 405 2436,0 6,0 HE HUCII., 3aI1ax
14,8 | 28,0 98 6,9 0,18 1,02 | VB
7 Pribanbuas 406 2421,0 16,0 | 28,0| 100 5,4 6,0 0,93 1,74 | 4,2
8 Pri6anpnas 407 24410 13,0 | 28,0/ 100 6,0 85 0.18 0,83 | 1,75
9 | Puibansias 408 24256 | 164 | 280/ 100 B0 | 57 0,70 2,37 | @1,12(15%)
10 | Peibanbuas 408 24440 16,6 | 280 105 3,8 5.4 0,10 0,77 | 7.7
11 | CenumxaHoBckas 5 2341,0 16,7 | 230/ 90 4,8 72 0,10 0,74 | 0,37
12 | Cuexnas 131 2470,0 15.9 | 37.0/ 102 5,0 48 0.36 143 | @15
13 | Crewan 134 24560 | 157 | 3700 93| ®* | 64 | o011 | 13| @004
14 | Cobonunas 178 2476,0 161 | 37.4| 80 6,0 55 0,77 1,92 | 48
15 | Crynenuaras 5 2649,0 12,8 | 380/ 80 6.4 7.7 0,64 1,37 | 20%edrn
16 | fcnas 21 2641,0 16,1 | 34,0/ 95 70 5,0 0,30 181 | €55
17 | Slewas 21 26610 | 189 | 340] 95| *® | 38 097 | 238] @61

B Tabnuile maHBl HaMMEHOBAaHUS CKBaKWH, KPOBJIS HMCCIEAYEMBIX HHTEPBAIIOB
BEPXHEIOPCKUX OTIOKEHHI, MOPHUCTOCTh, MHUHepamu3alus, Temrneparypa, YIC miacra,
cpelHee TpaHWYHOE 3HAYCHHE CONpoTHBIeHHUs wuHTEepBaioB (4.30), oTHOCHTENBHOE
npupamennoe YOC: AXCy) 0ryc=(C*—1) u otHOmEHNE Oy 0.,

[To pe3ymbTaTaM WCIBITAHHS IUTACTOB OOHAPYXEHBI YIJIEBOAOPOMBI, JIHOO HX
npu3Hakd. Ecy m1acTel HE MCOBITAHBI, TO OMHMCAHHS KEpHA MOATBEPKIAIOT MPHCYTCTBHE
YTIIEBOAOPOI0B. [IpeicTaBieHHble HHTEPBAJIBI ObLIM BHIOPAHBI HA OCHOBAaHHWH TOTO, YTO B
pe3yibTaTe TPAJAUIIMOHHON MHTEPIPETANU KAPOTaKHBIX AMArpaMM JaHHBIE KOJUICKTOPHI
OIpeICIICHBI KaK BOIOHACHIIIEHHBIC.
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Wrak, amanu3 TaOMUIBl MMOKa3aj, YTO TOJBKO 3 HMHTEpBAJa XapaKTEPU3YIOTCS
OTHOCUTENBHOH BeTNUNHON 04/ 0.,<1, HO B TOXKE Bpems, Julsl 7 IIIacTOB 0, 0., ITOT GakT
HE SIBIIECTCS ONPEACIAIOIIUM, IMOCKOJIBKY HE3HAYUTEIBHOE OTIIMYME UX BEIMYHMH HE AACT
OCHOBaHHWE CUUTATh TO YTO IUIACT (C BBICOKOW CTEIEHBIO JOCTOBEPHOCTH) COAEPKHUT Y B.
Tompko BBICOKOE TOKa3zaHWe Oy/0,, MOXET TapaHTUPOBAaTh C  OINpeJETeHHOM
JNOCTOBEPHOCTHIO HAJIMYME YIVIEBOJAOPOIOB.

O6mmii anamm3 142 ckBaxuH npaBobdepexbs O6u ToMckol obmacTu mokasai, 4To

KOPPEJAILMOHHAs 3aBUCHMOCTh ycpeaHeHHbiX 3HaueHui P (Yge) 10 paspesy CKBaXKHHBI
yKa3blBaeT Ha CBS3b IKEJIC30COJACPXKAIIMX MHHEPAJIOB C HE(PTEera3oHACHIIEHHOCTHIO
Ko/utekTopoB.  [lpuyem, JaHHas  3aBUCHMMOCTh  MHPOCICKHUBACTCS  TOJBKO IO
cTpaTurpauuecKuM ropu3oHTaM (BepTHKaIbHO) (puc. 7).
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Puc. 7.Pacnpenenenue ycpeAHEHHOIO HUHTEPBAJIBHOTO NapameTpa noHmwxkeHus Y IC,
00YCIIOBJIIEHHOTO KeJIe30COAEPKAIMMU MUHEpalaMH Yre U YCPEAHEHHON BEPOSITHOCTH
Haceimenus YB () 0o crpynnupoBaHHbIM ILIACTaM MeJIa U FOpbl Ha TEPPHTOPUM
Tomckoit obmacTh.

[To TromeHckoit 0bnacTu B 4-x ckBakuHax (BerHrasxuuckasi, Beraranyposckasi, ETbi-
[TypoBckas, HmxHenyruHeukasi) mnpencraBieHbl 11 HH3KOOMHBIX HWHTEpBaoB U 4
BOJOHACBIIIEHHBIX IIacTa. B 1gaHHOM ciydae, I COINOCTaBICHUS PE3yJIbTaTOB
TPaJMLIMOHHOTO M WHHOBALIMOHHOTO MeTojoB wuHTepnperauuun ['MC, Obuin 3amaHbl
MHTEPBAJIbI IOPCKUX U MEJOBBIX OTJIOXKEHHMH C UX pPa3IMYHBIM XapaKTEPOM HACHIIICHMUS.
OueBunble (U1 TPAIULIUOHHON UHTEPIPETALNH) HE(PTEHACHIIICHHbIE KOJUIEKTOPBI TAKKe
COOTBETCTBYIOT YB HACBIIIEHHIO B HMHHOBAallMOHHOW TEXHOJIOTMM, HO C IOBBILICHHBIM
kodpdunrentom HedTerazoHaCHIEHHOCTH. V3 IMECTH WHTEPBAIOB C  HESICHBIM
XapaKTepOM HaCBILICHUsS ISTh OKa3zalnuch ¢ YB HachlmeHueM. JToT (akT MOATBEPKIACTCS
pe3yabTaTaMy CIMPTOOEH30JbHON BHITSIKKM 00pasioB KEpPHA M OTHOLIEHUEM Q> O.,. Tak
K€ TPU BOJIOHACBIIICHHBIX KOJUIEKTOpa (B CTAaHIAPTHON WHTEPIPETALMU) OKa3aliCh C
NpU3HAKaMHU YIIeBOJOPoI0B. B uHTEepBanax rae o< 0., Pe3ylabTaTbl COMPTOOEH30IbHON
BBITSDKKM ITOKa3aJIM BOJOHACHIIeHHE. Ha OCHOBE NOJyYEHHBIX JAaHHBIX WHHOBALlMOHHOW
uatepnperaun [MIC  nHambonee mepCHEKTUBHBIE HHU3KOOMHBIE HMHTEPBAIBI  OBLIH
PEKOMEHJIOBAHbI K HCIBITaHWIO. Pe3ynpraTsel mepdopanui peKOMEHIOBAHHBIX IUIACTOB

24



BBIIBUJIM HX HG(I)TGH&CLIH.IGHHOCTB, 9TO MOJHOCTBIO MNOATBCPAWIIM PC3YIbTATUBHOCTDH
CTaTUCTUYCCKOI'O aHAJIM3a MaTCPpUAJIOB I'nc.

5. CBfI3M CTAaTUCTHYECKUX AAHHBIX I'MC € CeliCMHYeCKUMHU JAHHBIMM B 30HAX
MuUrpanum (QpJrouaos.

B noapa3smene 5.1 ompegeneHbl KpUTEPUH  JIOKANIM3AIMU  MEPCHEKTHUBHBIX
He(Tera30HACHIIIEHHBIX YYaCTKOB B TEKTOHUYECKU-HAIIPSDKEHHBIX 00IaCTX.

TexkToHWYeCKUEe TOABUKKA 3€MHOM KOpBhl MPUBOJAAT K JIU3BIOHKTUBHO —
TUIMKaTUBHBIM ~ M3MEHEHUAM (GopM  IUIacCTOB U MOSIBJICHUIO  TPEIIMHOBATHIX,
Pa3yIUIOTHEHHBIX MOPOJ, UTO €CTECTBEHHO O0ToOpaXkaeTcs Ha penbede ux nosepxHoctu. [1o
pazimomMaM W TpemuHaMm (QIIONABI, C HIDKEIeKaUMX TOPU30HTOB, MPOHUKAIOT B
BEPXHECIOPCKME U MEJOBbIE OTJOXKEHUs, TJ€ BCTYNAIOT B XHUMHYECKYIO CBS3b C
ayTUTEHHBIMU MHHEpajamu, GopMUpys BTOpUYHBIE 0OpazoBaHus. [IpoBeAeHHBIN aHaIN3
TaKUX XapaKTEPUCTUK KaK IPAJMEHT U JIaIlachaH (Ha ceiCMUYeCKOM BPEMEHHOM paspese),
OoTpakaroumx (GopMy MOBEPXHOCTH TIYOMHHBIX CIIOEB MOPOJBI, TO3BOJHI CBS3aTh HX
BEJIMYMHBI C TpoleccaMu (IIOUIOMHUIPALIMM U COOTBETCTBYIOLIEH HMHTEHCHUBHOCTHIO
BTOPUYHBIX TE€OXMMHYECKHX OOpa30BaHUN TNECUYaHbIX KOJUIeKTOpoB. C yBeIUYEHHUEM
rpaJueHTa IOBEPXHOCTH, T.€. TaHIEHCAa YIJIa HAaKJIOHA, YBEJIWYUBAETCA OSHEPIHUs
negopmManuyi Ha PpACTSHKEHHE, CIEeIOBATENbHO, YBEIMYMBAETCS HE TOJIBKO IUIOTHOCTD
CKOJIOB, Ppa3jOMOB, HO W MHKpOTpemuH (ckoima) B mopoae. Bce 3TO mpUBOAWT K
MOBBIIICHUIO TPOHUIIAEMOCTH MTOPOJBI TSI MUTPALIUH (PIIFOUTHBIX TIOTOKOB.

UccnenoBanus 1OpCKUX OTI0KEHUH IMOKa3aiu, YTO BeIUMCIsgeMbld o gaHHbIM [YC
napameTp BEpOSATHON He(Tera3oHaChIIICHHOCTH HCCIIEAyeMbIX HHTEpBaIOB (P) CBsi3aH
ceMeicTBOM JorapuMuueckux 3aBUCUMOCTE ¢ TpaaueHToM G MOBEPXHOCTHU
orpaxaromero ropusonra |I* (6axenosckoii cButhl) (puc. 8). I'pymma CcKBaXkuH
(MHTEpBaJIOB) C MEHBIICH BEPOSATHOCTHIO YB HachblmeHuss 00yCIIOBICHA BTOPUYHOU
KapOoHaTH3aluei, a ¢ 60bIeld BEPOSITHOCTHIO — BTOPUYHON KaOJIMHU3aLKEH.

WMHTEHCUBHOCTH IPOLIECCOB HAJIOKEHHOTO SIUI€HE3a 00pa3yrT HECKOJBKO TPYIII
00paTHBIX 3aBHCHUMOCTEH ¢ JamuiacmaHoMm ropusonta |l°, oTpakarommx wux 0OpaTHO
MIPONOPLUUOHAIBHYIO CBSI3b C TPEIIMHOBATOCTBIO MOPOJ. B ToXe Bpemsi 3amMedeHo, 4To B
30HaX COWIEHEHHs OOoJbllas YacTh MPOTHO3HO-MPOIYKTUBHBIX CKBAXXUH pa3MellaeTcs Ha
OTHOCHUTEJIBHO CIIOKOMHBIX TEKTOHHYECKUX ydacTkax. lloaromy, Kputepuem mnoucka B
30HaX COYJIEHEHUs OyAyT YYacTKH C JOCTATOYHO <TJAIKUM» CKJIOHOM, T.€. TaMm, Il
OTCYTCTBYIOT MEJIKHE CKiaauyaThie AedopMannu 0ojiee BHICOKOTO MOpsAKa, 00pa3oBaHHBIC
B mo3aHee Bpems. B 3ToMm ciyuyae BepOsSTHOCTH pachopMupoBaHusi oOpasoBaHHOW YB
3aJIe’KU HE3HAUUTEIIbHA.

25



80 -
<P> %

R?=0,58
75

70 4

65

60 1

55 -

50

45 1

- G
40 T T T T )

0,00 0,01 0,02 0,03 0,04 0,05 0,06

Puc. 8.3aBucumocTth cpeHeli BEpOosITHOCTH HACHIIICHUST Y B ckBaXXuHbI <P> OT
rpaguenta (G) mo orpaxaromemy ropusonty |I* cnabousydennoii reppuropun
Tomckoii o6acTu rae, a—Tpymmna CKBaKUH ¢ MEHbIIEH BepoITHOCThIO YB
HaChIIIEHuUs, b —rpymna ckBakuH ¢ 0OJIbIIEH BEPOITHOCTHIO Y B HaCKIIICHHMS.

HanoseHnue 30H ¢ BBICOKMM I'PaJMEHTOM Ha Y4acTOK C IIOYTH HYJIEBBIM JIaIlJIACUaHOM
MO3BOJIUT OMNPENCIIUTh YYaCTKH XOTsS M HAIPSDHKCHHBIC, T.C. TPEUIMHOBATHIC (TPEUMHBI
CKOJIa), HO JOCTaTOYHO CIOKOHHBIC B TEKTOHHYECKOM IUIAaHE BPEMEHH CYIICCTBOBAHHMS
HCCIIElyEMOr0 CKJIOHAa. B Takux TEKTOHMYECKU-HANPSIKEHHBIX 30HaX IOpPOJAbI, Kak
MIpaBWJIO, PAa3yIUIOTHEHbI. METOJ HalO0XKEHUs1 OCHOBAH Ha BBISIBJIEHMM COBIIAJAIOLIUX IO
IUIOAAM 30H JBYX MHOXecTB (mpenenbHbIXx Kputepuen). CoBmagaronme 001acTH
MPEJCIIbHBIX KPUTEPUEB HA30BeM mekmonuyecku-nanpscennoi 3onou (TH3). C no3urmii
paccMatpuBaeMoil HaMu (DIIOMAOAMHAMUYECKOW Mozenu (popMHUpOBaHUS HU3KOOMHBIX Y B
3ajiexeil B TeKTOHMYECKH-1e()OpPMUPOBAHHBIX 30HaX, MpU HaIW4YuK nokpeimiku TH3 OynyTt
OTpeeNAThCA KaK HauboJjee nepcrieKTUBHbIE.

B nmoapa3nene 5.2 ompeneneHa CBs3b TEKTOHWYECKOW TPEIIMHHOBATOCTU C
HU3KOOMHBIM TmapameTpoM. Ha ocHOBaHuM mpoBeneHHOro (HOPMaIbHO-JIOTHIECKOTO
aHaiM3a CBsI3eM TrpajMeHTa W JarlachaHa ¢ MNeTpoQU3MYEeCKUMHU XapaKTepUCTHKAMU
MOPO/bI ONPEEIIEH HU3KOOMHBIN ITapaMeTp, OTpaXaroUuil Kak MHTEHCUBHOCTb BTOPUYHBIX
npeoOpa3oBaHWii, MPUBOASAIMIMNA K nmoHmwxkennro YOC  mimacra, TaKk H"
He(Tera3oHachlIIEHHOCTh KOJUIEKTOpa!

Qu = (p+AAP)/2,

rne Aplp — npupamennoe YDC oOTHOCHTENBHO cpeaHero 3HaueHuss YOC.
CormocraBiienue 55 cpelHUX BBIOOPOYHBIX 3HAYCHUH MO CKBaXKHMHAM Q,, (B OCHOBHOM JUIsI
BEpXHEH I0pbl U HIDKHETO MeJia) ¢ JarjiacuaHoM L oTpakaromiero ropu3oHTa 0akeHOBCKOI
CBUTBHI TIO3BOJIMJIO BBIIBUTH TPU OOpPATHBIE PErPECCHOHHBIE JIMHEHHBIE 3aBHCHUMOCTH C
koopdummentamu  koppemsimun - Ri=—0.71 R,=—0.87 R;=—0.94 OwueBugno, 3T0
0O0BSCHSIETCS CIeAYIOIIeH (GOopMYyIOi:

Knp = h ILI/2,

rae K, — ko3dbuIeHT TPemUHHOBATOCTH, N — cpefHsss MOIIHOCTh HCCIETYyEeMbIX
IUIACTOB, a OOpaTHas 3aBHCHUMOCTbH, MPEXKJIE BCEro, CBsi3aHa ¢ TeM, 4To BenuuuHa AQ/P
00ycIIOBJI€Ha MHTEHCUBHOCTBIO SMUTCHETHUECKOI0 MPeoOpa3zoBaHus OPOIbI.

C yMeHbIIEHHEM TPEIMHHOBATOCTH YMEHBIIAETCA BpeMs MUTpanuu (IIouaa,
COOTBETCTBEHHO YBEJIMYHMBAECTCS MHTEHCUBHOCTh MeTaMop(du3mMa BelecTBa U MOBBIIIAETCS
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WIOTHOCTH 3apsiaoB JIDC (b0 BTOPHYHBIX MHPHUTOB, IETUTOB | T.1.). B uTore momygaem
yBennueHue npuparieHHoro Y OC moposl.

B mnoapa3nesne 5.3 060cHOBaHa 3aBHCHMOCTh CpEIHEH WHTEHCHBHOCTH IIpOIEecca
HAJIO)KEHHOTO DJIUTEeHE3a B CKBWKWHE OT PACCTOSHUA JO TEKTOHUYECKOTO pas3jioMma.
[IpocnexxuBaeTrcs chneayromas 3aKOHOMEPHOCTb, C YBEIMYCHHEM pacCTOSHUS OT
TEeKTOHUYECKUX pa3pyLICHUI 10 MecTa UCCIeNOBaHUs (T.€. O CKBaKUHBI) YBEIHUMBACTCS
BpeMs JIaTepaibHON QuiabTpanuu (IIOUIa, YTO U IPUBOJHUT K MTOHMKECHHIO HHTCHCUBHOCTH
npeoOpazoBanus mopoabl. OIHAKO TMOCIE HEKOr0 TPAHWYHOTO DPACCTOSHHS H3MEHEHUE
TPELIMHHOBATOCTH TOPOJABI UrpaeT Oojiee 3HAYMMYIO POJIb HAa U3MEHEHHE MHTECHCHBHOCTH
BTOPUYHBIX IIPOIECCOB, YeM U3MEHEHHE PACCTOSHUS OT pa3ioMa.

bruta mpoBenena cratuctuueckas obpabotka martepuanoB [MIC 30-40 mecuanbix
MHTEPBAJIOB MEJIOBBIX OTJIOXKEHHH B Kaxxaoi u3 50 ckBaxxun Tomckoi obnactu (mopsiika
1800 untepBanoB). [lo kaxIoW CKBaKUHE YCPEAHSUIUCH IMapaMeTpbl CTATHCTHYECKOM
WHTCHCHBHOCTH  KaonuHM3anuu  (Hambonee  SpPKO  BBIPAKCHHBIM  HAJIOKEHO
SMUTEHETUYECKUM MPOIIECCOM SIBIISIETCSl KAOJNWHHM3aLus). PacCTOSIHUS OT CKBaXKHHBI IO
Omkaiimero pasioma Opaquch Ha OCHOBAHWU CEHCMHYECKHX KapT MO TEKTOHHYECKUM
HapYIICHUSAM HCCIeAYeMBbIX miomaaen (puc. 9).

0,2
0,18 | e®
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0,1

YR?, oTH. eg.

0,08
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0,04

0,02

0 100 200 300 400 500 600 700 800 900

Puc. 9. ConocraBienue cpenHeil cTaTUCTUYECKOH HHTEHCUBHOCTH BTOPHUYHON
KaOJIMHU3AIMH 110 CKBaXKHHE OT PACCTOSHUSA X 10 OIMKaNIIero TEKTOHMYECKOro

pasziioma. Ne 1, 2, 3 pynnsl CKBaXXUH C Pa3IMYHOIl IepeMEHHON KOHCTAHTOM #].

TeopeTI/IquKHe U  OMIIMPHYCCKUC HCCIICAOBAHUA YpPAaBHCHUA HMHTCHCHUBHOCTU
BTOPUYHOTO TIIpomecca Oomnpecacjinim 3aBUCUMOCTDb CTAaTUCTUUYECKOM HMHTECHCUBHOCTHU
BTOPHUYHOTI'O MPOI1IECCa OT X —paCCTOSIHUA 10 pasjioma.

(RPY),=6-10° 1, exp(—xBy, ),

rae B= 1.3, #=1/§ (£3=0.062,&,=0.046,&;,=0.035) 1.e. 1= 28.57,1n,= 21.74,153=
16.13.

[IpousBeneHuss TeOpeTHYECKUX KOIPPUIIMEHTOB COBMNAJAIOT 10 BEJIHYUHE C
IMITUPUYECKUMH pe3yibratamu: By, “=0.0016;By,?=0.0027;By5 =0.005 bmmupuueckue
ko3 urments: By =0.0014; By,°=0.0027; By °=0.0054). [Ipiuem, Bce TpH KpHUBbIC
npocnexuBatorcss  npubmmsutenbHo Ao 900-1000 M ¢ A0CTaTOYHO — BBICOKUMH
koa(ppunmentamu koppensaunn. R;=—0.88 R,=—0.93 R;=—0.93
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B noapasjaene 5.4 mokazaHo pacrpeneieHne HHTEHCUBHOCTH BTOPUYHBIX MPOIIECCOB
Ha TeppuTOopuu TOMCKOI 00J1aCTH B OTIIOKEHUIX MENA U IOPHI.

Ha ocnHoBe kputepueB rpanuynbix 3HadeHuii TH3 (rpaguentra G>G,,=0.01 u
nannacuana L < [#|,=0.00001, onpenenennsix mo 170 ckBaxuHam) ObUla MOCTPOEHA
KapTa pacrpe/efieHus] JaHHbIX 30H BEPXHEIOPCKUX OTJIOKEHHIM Ha BOCTOYHOW TEPPUTOPUU
Tomckoit obmactu (puc. 10). TH3 otpaxaroT Te 00JaCTH, KOTOpPble MAaKCHMAaJIbHO
HaNpsDKEHBI, HO €Il IUIMKAaTHBHO HE Ae(QOPMHPOBAHBI, T.€. TaKW€ 30HBI, B KOTOPBIX
TEKTOHWYECKHE YyCJIoBHUS (OPMUPOBAHHUS HU3KOOMHBIX YB 3anmexelt HaumbOomee
OnaronpusTHeL. B Takux 30Hax MOPOJIbI, KaK MPABUIIO, Pa3yIJIOTHEHBI.

Ha puc. 10BunHo, 9to no uiotHOCTH pacupeaeneHus TH3 MoxHO pa3aenuTs Ha Tpu
TUTOIIATHBIE MAKPOCTPYKTYPBI — ATO 3amajHas TePPUTOPHUS, C MAKCUMAIbHON IIOTHOCTHIO
pacnpeneneHusl «MeJIKOAUCIIEPCHBIX» 30H; BOCTOYHas 00JIacTh, C KpYyHMHBIMHU, HO OoJjee
paszpsokeHHbiMu  TH3 u cpeansii o0mactb, ¢ BechbMa pa3psKEHHBIM pacipelielieHueM
sanemenToB TH3. Ilo Bcelt BumumMocTH, Manas MiIOTHOCTh «CercMONpoduiIel» BOCTOUHON U
IEHTpaIbHOM 00JaCTH paccMaTpuBaeMoi TeppuTopuu ykpymnusetr TH3.

B cBoto ouepenb, B MEJIOBBIX OTIIOKEHUAX 3T KPUTEPUH «HE PabOTaI0T» BCIEACTBHUE
HU3KOH MuHepaiu3anuu 1iactoB. MccnemoBanus ~2500 mnecuansix uHTepBasioB (100
CKBQ)XWH) B MEIOBOM TOPU30HTE MO3BOJMJIM BBISBUTH OOpPAaTHO — IMPOMOPIIMOHATIHHEIC
3aBUCHUMOCTH ¢ OTHolneHueM |G/L| Takux XapakTepUCTHK, KaK CpEIHSIS WHTCHCHBHOCTD
KAOJIMHHU3AMU M  YCPEJAHEHHas <«BCTPEYAEMOCTh» MEPCHEKTUBHBIX  HHU3KOOMHBIX
UHTEepBaIOB. [IpnyeM, naHHBIC 3HAYECHUS YCPEAHSIINCH HE TOJIBKO MO CKBAXHHAM, HO H TIO
UX TrpymnnaMm. Bpiaensnuce Tpu Tpynmbl CKBaXUH IO BTOPUYHBIM T€OXUMHUYECKUM
npoleccaM: YrieKUCIOTHBIM, CMEIIAHHBIM U HIEIOYHBIM MeTacomaro3aMm. Oka3ajaoch, YToO
MHUHHMAaJIbHAs BennunHa oTHomeHus |G/L| (xapakTepu3yromero packKpeITOCTh TPEIIHH)
00yCNaBIMBaeT TMPOLECC YIIEKUCIOTHOTO METacoMaro3a 10 pa3pe3y CKBaXHHBI C
YBEJIMYEHUEM  BTOPUYHOM  KAOJMHU3ALMM M  «BCTPEUAEMOCTH»  MEPCHEKTUBHBIX
HU3KOOMHBIX HHTEPBAJIOB, @ TAKXKE YMEHbIICHUEM KapOOHATU3allMN HHTEPBAJIOB.

Ycepenunenue no ceutam (100 ckBakuH) Moka3aHuii KapOOHATHU3ALNHY, KAOJTHHU3AINN
M TNHUPUTU3ALMMA  TOKa3ajio OOHIyl0  OTPULATENIbHYIO  3aBUCUMOCTb  BTOPUYHOMU
KAOJIMHHU3AIUU C TUPUTH3ALUENd M OTCYTCTBUEM CBSI3M BTOPHUYHON KapOOHATH3alUU C
coaepxaHueM mUpuToB. OYeBHIHO, B OONbIIEH Mepe 3TO OO0YCIOBIECHO MPOXOKIACHUEM
mporecca YriIeKUCIOTHOTO METacoMaro3a H  Mallol  BCTPEYaeMOCTBIO CKBXKHH C
MUTPUPYIOIIMMH CEPOBOIOPOAHBIMU (DITFOUIAMHU.

Wtak, mpoBeleHHbIE HUCCIENOBAaHUS MENOBbIX OTiokeHud Tomckol oOmactu Ha
MPEeaMET COoAep)KaHusI HEPTEra30HOCHBIX HU3KOOMHBIX HHTEPBAJIOB BBISIBIIIN CIIEAYIONITYIO
3akoHOMepHOCTh. [IpubnusurensHo 20% CKBaXXMH € BBICOKOM J0J€l BEpOSTHOCTH
COZIepIKaT MPOMYIICHHbIE HU3KOOMHBIC TUIACTBI, @ U3 BCEX M3y4YeHHBIX MHTepBasioB (~2500
IIT.) KOJHMYECTBO NEPCHEKTUBHBIX cocTtaBisier 6% @ cpemnem, 1.5 uHTepBama Ha
CkBaXuHY). [lo cCTemeHW MepCcreKTUBHON BCTPEYAEMOCTH HU3KOOMHBIX KOJUIEKTOPOB
UCClIelyeMble CBUTHI PACIpPEACIIAIOTCS MO MOPAIKY YOBIBaHMS: MOKypCKas, KUSJIMHCKAs,
Tapckasi, KyJIOM3HHCKasl, aIbIMCKas.
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Puc. 10.Kapra crpykryp oTpaxaromero ropusonra |I* ¢ HanokeHneM TeKTOHUYECKU-HAPSIKEHHBIX 30H,
MEPCIIEKTUBHBIX C TOYKH 3pEHUS HU3KOOMHOTO He(hTera30HACHIIIEHNS B OTJIOKEHHSIX BEPXHEH I0pHI Ha
ucciexyemMoun Tepputopun TomMckoit o0acTu.

29



3akiloueHme.

O060011ast BBIIEU3IOKEHHBI MaTepral MOKHO ¢ YBEPEHHOCTBIO NMPU3HATH, YTO B
30HaX BTOPHYHBIX TE€OXMMHUYECKHX mpeoOpasoBannii 3amanHo-CHOMPCKOW IIIUTHI,
OOyCJIOBJICHHBIX TEKTOHMYECKHMM H  (QIIOMAOAMHAMUYECKUMH (aKTOpaMH, MOTYT
MPOSIBIATHCA HU3KOOMHBIE NMPOAYKTUBHBIE KOJUIEKTOpPHI. Kak mpaBuiio, 3TM MHTEpPBAJIbI
NPUBSI3aHbl K TMPUPA3IIOMHBIM, JHOO JUTOJIOTHYECKH OCITa0JICHHBIM (IIPOHHUIIAEMBIM)
30HAaM MPU HAJIMYUU HETIPOHULIAEMOMN MOKPBIIIKH.

[Ipy oOTCyTCTBMM KaMEHHOrO0 Marepuaja, @0 JaHHbIM  TPagUuLMOHHON
MHTEPIPETAIMU KAPOTAXKHBIX TUArpaMM HEBO3MOXHO BBISIBUTh HAJIMYWE U KOJIUYECTBO
METaCOMAaTUTOB, a TaK)K€ MHTEHCHUBHOCTb COOTBETCTBYIOLIUX BTOPUYHBIX MPOIECCOB U
ux BausHue Ha YOC. OngHako pa3paOOTaHHBIA METOJ CTATUCTHUYECKOW MHTEpHpeTaluu
cranaapTHeix MatepuanoB ['MIC no3BosseT pemaTs BO3HUKIIYIO MPOOIEMY CIEAYIOIUM
o0OpazoM:

1. Ha ocHoBe pemieHus o0OpaTHOW 3adady, a wuHMeHHO AuddepeHrauu
WHTErPAJIBHOTO HEUTPOHHOIO IOJISI B MECYAaHUMKE B 3aBUCHUMOCTH OT KOHLEHTpauuin
xKenmesa U O0opa MOXHO OINPEACIUTh UX OMHOCUMENbHYIO KOHIEHTpaIuio (a Takxke
OTHOCHUTENIBHOE COJIEp)KaHUE Kallusi M MaKpOCKOIMYECKOE CEYEHUE MOTJIOMICHUS
TCIUIOBBIX HEWTPOHOB) mociie KamuOpoBku maHHbix [MC mo cpemHum, (OHOBBIM
COJIEPKAHUSIM XUMHYECKUX 3JIEMEHTOB B IIECUAHUKE.

2. TlonoxwurenbHass KoppensnuoHHas 3aBucuMocTh YIC u mopucroctu (mpu
MHUHEpaau3aluyd 1iacta Oosee 25 1/1) ompenenseT BEpOATHOCTh HACHIIICHHS
YIIEBOJAOPOJAMHU [€CYAHOTO KOJUIEKTOpa, a TakKe OOpaTHbIE CTENEHHBIE pPEerpeccuu
VY3IC ¢ conepkaHueM Keje3a U Kajausl MO3BOJISIIOT ONPEAENATh COJIEPKAHUS MUPUTOB U
BTOPHYHBIX HETUTOB (THUIPOCITIO]).

3. TlonoxurenbHasi perpeccus MOPUCTOCTU M TJIMHUCTOCTH ONpEIessieT
co/iepKaHue BTOPUYHBIX  KAOJMHUTOB, &  IIOJIOKUTENbHAsI  perpeccus
MaKpPOCKOTIMYECKOT0 CEUYEHUSI TOTJIONMIEHUSI TETUIOBBIX HEUTPOHOB C KapOOHATHOCTHIO
BBISIBJISICT KOHIICHTPAIIMIO BTOPUYHON KapOOHATHOCTH (CHACPUTU3AIINH).

4. BregeHHOE OMNpe/iesieHne NHTEHCUBHOCTH MPOIIECCOB HAJOKEHHOTO AMHUIeHe3a
B T€TEPOreHHBIX Cpe/lax MO3BOJISIET MPUMEHUTh METOJI CTATUCTUUYECKOrO BBIYUCIICHUS
WHTEHCUBHOCTH BTOPUYHBIX MPOLECCOB HAIOKEHHOTO AUTCHE3A.

5. IlpemnoxeHHass TeoxuMH4YecKass MOJENb HHU3KOOMHOIO KOJUIEKTOpa U €€
HNPUMEHEHUE MPH BBIYUCICHUH pupaiieHHoro YOC (B 3aBUCHMOCTH OT OTHOCHUTEIIbHBIX
BCJIMYUH JJIEMEHTOB BiMsHHUS (Keye3a, Kajus, TJIIMHUCTOCTH)) TO3BOJISICT BBISBHUTH
HU3KOOMHBIM KOJUIEKTOp ¢ YB HaceimieHueM u  BblUUCHATh YOC ¢ ydeToM
JOTIOJIHUTENIbHOM AJIEKTPUYECKON TPOBOAUMOCTBIO.

6. BrlsBIeHHBIE 3aBHCHMOCTH BEPOSITHOCTH YB HacChIIeHUs OT TpajueHTa
MOBEPXHOCTU OTPAXKAIOMIETO TOPU30HTA CEHCMHUYECKUX BOJH M HMHTEHCHUBHOCTHU
BTOPUYHBIX U3MEHEHUI MOPOJABI OT JaIjacuaHa MOBEPXHOCTU OTPAKAOUIETO TOPU30HTA
ONPENENAI0T KPUTEPUHU TEKTOHWYECKH-HANPSHKEHHBIX 30H, NEPCHEKTHBHBIX C TOYKHU
3peHust 0OHAPYKEHUS HU3KOOMHBIX He(DTera30HaChIIEHHBIX HHTEPBAJIOB.

Takum o00pa3oM, CTaTUCTUYECKU-KOPPEISIIUOHHBIA METOJ, MHTEpIpeTaluu
matepuanoB ['MIC mo3BossieT BBISBISATH SMUTCHETHUECKH MPeoOpa30BaHHbIE WHTEPBAIbI
TEPPUTCHHBIX KOJUIEKTOPOB, XapaKTep U CTENEHb UX MPeoOpa3oBaHMUs, a TAKXKE BbIJICTATh
MPOJYKTUBHBIE HHU3KOOMHBIE IUIACThl, MOHIWKEHHE YOIC KOTOPBIX OO0YCIOBICHO
AIIEKTPONPOBOIASAIIMMU MUHEPAJIAMHU.
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