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YucJieHHOE IPOrHO31MPOBaHMe MOTEHIUAIA PocchiIeil Ha ocHoBe hopMaIu3aluu
(paxTopoB poccrineodpazoBanus HA MPUMepe JONAPUTOBBIX pocchineii
JloBo3epckoro maccusa, Kosibckuii mosyocrpos

Penkne MeTauisl (B 4MCIO KOTOPBIX BXOAST M PEAKO3EMEINIBHBIC) SIBISIOTCS OCHOBOW pa3BH-
TUS COBPEMEHHBIX WHHOBAI[MOHHBIX TexHoJoruil. IIporHo3upoBaHHe MECTOPOXKIECHHH PEeaKHX
METaJIJIOB BO3MOXKHO TOJIBKO Ha OCHOBE KOMIUIEKCHOTO aHa/IM3a BCEH COBOKYIHOCTH POCCHINEO-
Opasyromux (pakTopoB, OOBEMHEHHBIX B I'€0JOrO-T€HETHYECKUX MOJIEISIX MECTOPOXKICHUH, HC-
TMOJTB3YIOLIUX KOJMYECTBEHHBIC OLICHKH. B yCIIOBHSIX HEpEeHTA0CIBHOCTH SKCTEHCHBHOTO PA3BUTHS
MPOMBINIJICHHOH 06a3bl He0OX0MMMa pa3paboTKa HOBBIX TEXHOJOTHH JUIS PEIICHUS Te0I0THIEeCKUX
3a7ad. B 4mciio Takux HampaBlIeHUI BXOAUT «IEPEXO]] K MEPeIOBBIM HU(PPOBEIM, HHTEIUICKTYallb-
HBIM TIPOW3BOJCTBEHHBIM TEXHOJOTHUSIM, POOOTH3UPOBAHHBIM CHCTEMaM, HOBBIM MaTepuaiam |
croco0aM KOHCTPYHUPOBAHUSI, CO3/1aHHE CUCTEM 00pabOTKK OOIBIINX 00bEMOB JIAHHBIX, MAIIMHHO-
r0o 00y4eHUsI U HCKYCCTBEHHOTO MHTEIUIeKTay [ YKas..., 2016].

Jnst co3nanus TakKuxX METOAMK HEOOXOAMMO JIETaIbHO ITPOaHAIN3UPOBaTh JaHHBIE TI0 HBOITIO-
MM pOCChIineoOpasyromux GopManii B pa3InuHbIX JIUTOICHETHYECKUX, BEIIECTBEHHBIX, T€0JIOTO-
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CTPYKTYPHBIX U TUTOANHAMUYIECKIX CHCTEMAaX, a TAK)KE KOHKPETH3UPOBATh, OPMATH30BaTh U PaH-
KHUPOBaTh (PakTOpbI pocchinieoOpa3oBanus. Ha ocHoBe (opMain3oBaHHBIX (KOJIMYECTBEHHO Olle-
HEHHBIX) (AKTOPOB METOJAMHU YUCICHHOTO KOMIIbIOTEpHOro moenupoBanus u ['MC-texHonoruii
CO3/1aeTcs CHCTeMa MPOCTPAHCTBEHHO MPUBA3aHHBIX MYJIGTHILIMKATUBHBIX IOKa3aTesiel, OIeHH-
BAIOMINX TOTCHIIHAN POCCHITHOW METAITIOHOCHOCTH. [1oydeHHBIC Pe3yIbTaThl HCTIONB3YIOTCS IS
CO3JIaHMsI METOJMKH MPOTHO3HOM OLIEHKH POCCHITHOW METAJJIOHOCHOCTH Ha 3aKPBITHIX W MaJIOUC-
CJIEZIOBAaHHBIX TEPPUTOPHUAX. B kauecTBe 0OBEKTa MCCICIOBAHUM s pa3pabOTKH MOJENIEH PeKo-
METAJUTHHBIX POCCHITIEH OIMKHETO CHOCA NCIIOIB30BAaHBI POCCHINH JIOTIAPUTA CEBEPHON MepHudepun
JloBo3epckoro maccuga.

JloBO3epCKHUit MACCHB, OTHOCSIIIIMICS K TIO3/IHEIEBOHCKOMY KOMILJICKCY HICIOYHBIX U Hedenu-
HOBBIX CHEHHTOB, BMEIACT HECKOIBKO PYIHBIX TOPU30HTOB YPTHTOB, COACPIKAIINX ITPOMBIILICH-
HBIE KOHIICHTPALIMH JIOMIApUTa, KOTOPBIH MPEACTABISAET COO0H BRICOKOKOMIUIEKCHOE PEIKOMETAIIIb-
HOE CBIPBE, copepxaee (%) Nb,O, 8.3, Ta,0,0.67, TiO, 39.8, EREE,O, 34.9 [Korapxko, 2002].

3a cueT PPO3MOHHBIX MPOIECCOB Ha Mepudeprul MaccuBa 00pa30BAIUCH JIOMAPUTOBBIE POC-
CBINIM, TPOMBIIUICHHAS! 3HAYMMOCTh KOTOPBHIX YCTaHOBIIEHA 10 CEBEPHOW mepudepru ILIyTOHA
B npenenax Pesaunackoro poccsimHoro mois (LLlomuoxckwii, Pesnunckmii n CepreBaHbCKUI ydacT-
K#). MecTOImoN0OKEeHHEe POCCHINIEH KOHTPOIMPYETCs yJYacTKaMH MaKCHMAJIbHOTO BCKPBITHS JIOMA-
PHUTOHOCHBIX ITOPOA AU PEPSHIIMPOBAHHOTO KOMILICKCA (JISTHUKOBBIMU KapaMH W JIOJIMHAMH, T10-
CTaBJSIBIIMMHU (hparMEeHTUPOBAHHBIA OOJOMOYHBIM MaTepual B 30HY IPEAropuil) U dJIeMeHTaMH
penbeda, OIaronpUsTHBIMU JUIS HAKOIJICHUSI JIONAPUTA — JIOKAJIBHBIMU JCHPECCUIMH KOPEHHOTO
noxa [Jlamomos u ap., 2019].

B mpenemnax PeBamHCKOTO pOCCHITHOTO MO OBUT BEIOPAH MOJMTOH MOAETHPOBAHUS, BKIIO-
garoruii 3tanoHubIi (LLlomMnokckwif) 1 TectoBbIi (CepreBanbckuii) yuactku (puc. 1). B mpenemax
nonurona o cetu 500x500 M cosznana uudpoas Mojeb peibeda 1 6a3a JaHHbBIX, B KOTOPYIO JIJIsI
Ka)KJI0H AJIEMEHTAPHOM siueiik BHeCEHbI (DOPMaIM30BaHHbBIE POCCHINEKOHTPOIUPYIOLIHE (haKTOphI:
¢danmansHO-cTparurpaduueckuii (PC), nokanpHOro TekToHMYecKoro pexkuma (TP), sposuonHO-
akkymynsaTaBHOTO coctosuHus (DAC) u suepruu penseda (OP). Ha ocHOBaHNN KOPPETSAIIMOHHOTO
aHaJIN3a Ha ATAJIOHHOM YYacTKe pa3paboTaH MyJIbTHIUTMKATHBHEIHN moka3zarens (MII) — o0beaunen-
HBIA TIapaMeTp, OIEHUBAIOIINN MEePCIICKTUBBI POCCHIMTHON MeTauIOHOCHOCTH. Ero Bepudukaius
npoBezieHa Ha TecToBoM y4actke [Jlamomos, Uedpanos, 2020].
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Puc. 1. PeBauHCKO€ pOCCHIITHOE MOJI€ U TTOJIUTOH MOJICTUPOBAHMSL.

1 — BBICOTHBIE OTMETKH penbeda; 2—4 — colepikanus jJomapura B pocchinu (kr/m’): 2 — 2-4, 3 — 4-6,
4 — 6ornee 6; 5 — rpanuis! yaactkoB: LI — sramonnsiii [llomuokcknii, C — tectoBbiii CepreBaHbCKuiA; 6 — 060-
rarutenbHas Gpadpuka KapHacypr; 7 — HaceneHHbI MyHKT (11oc. PeBna).
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Tabnuya
Koadppunuentnr koppeasiuuu (R) mexay conep:kaHusiMu Jonapura v (opMaIn30BaHHBIMU
MOKAa3aTeJISIMH POCCHIMHONH MeTANI0OHOCHOCTH /151 dTaionHoro lllomuokckoro yuacrka

dakTopsl pocchinieoOpa3oBaHUA MIT
oC TP DAC OP
R 0.54 0.46 0.23 —0.26 0.57

IIpumeuanue. M1, — pacCUUTaHHBIA MYJIBTUILTMKATUBHBIN II0Ka3aTelb JUIs 9TaJIOHHOTO yuacTka. Kpuru-
yeckoe 3HadeHne R = 0.18 nmpu o6beme BeiGopku N = 184 u noBeputensHOi BepositTHocTH o = 0.99.

Jnst cozmanust 0000LICHHBIX MPOTHO3HBIX XapaKTEPUCTHK Ha JIAHHBIX ATAJIOHHOTO O0bEKTa
(ILIoMnoKcKHi y4acToOK) OCTpOEHA MaTpHUIia MapHEIX KOA(PPUIIMEHTOB KOPPEISIIHN MEXY (akTo-
pamu u cozepxkanuaMu B pocebinu nonaputa. @axropsr @C, TP u DAC HaxoaATCsl B MOI0XKUTEINb-
HOW KOPpEeJILUY ¢ COAEPKaHUEM B POCCHINN Jonaputa, OP — B oTpHLIaTeIbHOIM.

B namewm cirywae M1 nuist kax ol siaeMeHTapHoi stueriku i (MI11) no ¢popmyne (1) paccunrtan
Kak [TPOM3BeACHNE 3HaUCHUH (PaKTOPOB JUISl 9TOH sIYCHKH, UMEIOIINX MTOJIOKUTEIBHYIO KOPPEIISIHIO
C COZIepXKaHUEM JIONapHTa, JCIeHHOe Ha 3HaueHHe (haKTopa C OTpUIATEIbHON Koppensiiueit: MITi
= (@Ci x TPi x DACi) / OPi (1). Koaddunuent xoppensitun MI1 ¢ conepkaHueM JIonapuTa Ha
stasoHHoM yudactke (R = 0.57) siBnsiercst 3HaYMMBIM JUTS JAaHHOW BBIOOPKH (TA0I.), YTO MO3BOJISET
UCTIOJIB30BATh €T0 B KAUECTBE KPUTEPHsI BBIJICJICHUS IUIOIIAAEH sl IOUCKOB MPOSABICHUN peKoMe-
TAJTBHBIX POCCHINEH OIMKHETO CHOCA.

Bepugukanus npeyiaraeMoro aaroputMa nporHo3upoBaHus poBeeHa Ha TectoBoM Cepru-
BaHbCKOM yuacTke, 1t koroporo Ha 'IC-ocHOBe paccunTaH MacCUB MPOCTPAHCTBEHHO NMPUBSA3aH-
HBIX MYJIBTHIUIMKaTUBHBIX NOKazareneil (MII-mecm). KoadpUIUeHT KOppemsiiny pacCunTaHHBIX
3HaueHuil MII-mecm ¢ COAep:KaHUSIMHU JIOIAPUTA B POCCHINH, IOJIyY€HHBIMH MO Pa3BEJOYHBIM JaH-
HBIM, R = 0.55 (puc. 2). 310 noka3piBacT BO3MOKHOCTH MCIOJIB30BAHUS TPEIaraeMoi METOIUKH
Y pacueTHBIX MYJIBTHIUIMKAaTUBHBIX ITOKa3aTelel /sl IPOTHO3UPOBAHMS PEJIKOMETAIIIBHBIX POCCHI-
Teii OJIMKHEro CHOCa JIJIsl TOCTaHOBKH ITOMCKOBBIX PAa0OT.

PazpabarpiBaeMast METO/IMKa OCHOBAHA Ha aHAJIM3€ MEXaHU3Ma NPUHSTHUS IKCIIEPTOM PELICHUH
MO OLIEHKE POCCHIMHOTO MOTEHIMAa IUIOIAaAel U MpeularaeT KOMIUIEKC TEXHOIOTMYECKUX pellie-
HUM, TI03BOJISIIONINX HMMUTHPOBATh KOTHUTHBHBIE (DYHKIIMH YEJIOBEKa, JTAIOIINH BO3MOXHOCTB C HC-
TMIOJIE30BaHUEM I'MOPUIHON CHCTEMBI, paboTafoniel B peKIUME JIHAIora «OIepaTop — KOMITBIOTEp»,
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Puc. 2. Bepudukanuss METOIMKN MPOrHOZUPOBAHMUS PEIKOMETAIIBHBIX POCCHINEH HAa OCHOBE pacdyera
MYJIBTHIUIMKaTHBHBIX MTOKa3aresiell Ha CepreBaHbCKOM Y4acTKe: a — COEpIKaHHsl JIOTIapuTa B POCCHIIH IO JIaH-
HBIM T'€0JIOTOPa3BEOYHBIX padoT; 6 — pacueTHbIC 3HAYEHHS 10 MYJIBTUINIMKAaTHBHBIM ITOKa3aTessiM. 1-3 — co-
JeprKaHust Jomnapura B pocesinu (kr/m®): 1 —2-4,2 —4-6, 3 — Goinee 6.
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MOJTYYaTh MPHU BBITIOTHEHNH KOHKPETHBIX 33/1a4 Pe3yNbTaThl, COMTOCTABUMBIE C pe3yIbTaTaMU HHTEI-
JIEKTyaJIbHON JIeATEIbHOCTH YelIoBEeKa. AHAIOTUYHBIN MOAXO0] YK€ UCHOIb3YeTCs AT IKCIIPECCHOMN
OIIEHKH HOBBIX PYAONPOSABICHUI 300Ta B ApkTHdeckoii 30He Poccun [UmxkoBa u ap., 2019].

Takum 00pa3om, Ha OCHOBE (HOPMATH30BAHHBIX (KOJTMYCCTBCHHO OIICHEHHBIX) (DaKTOPOB pPOC-
ChINIEOOpa30BaHUsl, METOJJAMH YHCIICHHOTO KOMITbIOTepHOrO MonenupoBanus u ['MC-texHonoruit
co3/laHa YMCJICHHAS CHCTeMa pacueTa M MO3UIMOHHPOBAHUS MYJIBTUIUTMKAaTHBHBIX IOKa3aTeNeH,
OLICHUBAIOIIMUX IOTEHHAJI POCCHITHONW PEIKOMETAUIBHON METAIIIOHOCHOCTH. Ha «monurone mo-
JICIIUPOBAHUSA» C YK€ U3BECTHBIMH MECTOPOXKIACHUSAMH U POCCHITICTIPOSBICHUSIMH B TIPE/IEax «3Ta-
JIOHHO¥» BBIOOPKHU JaHHBIX (POPMAIM30BAHHBIC MOKA3ATENIN BBIACISIOTCS M OIM(POBBIBAIOTCSI, Be-
pudUIMPYIOTCS HAa KTECTOBOI» BHIOOPKE, M B CiIydae MOATBEPK/ICHUS €€ aJIeKBATHOCTH CHCTEMa
MOXKET OBITh HCIIONIB30BaHA JUIsl MPOTHO3UPOBAHUS POCCHIMHOTO TIOTEHIMANA Ha TUIOLIA[ISX, CXO/I-
HBIX T10 T€0JIOT0-CTPYKTYPHBIM U METAJUIOTCHUYECKUM XapaKTePUCTHKAM C TTIOJIMTOHOM MOJIEIINPO-
BaHUA. MeToJ momydms noATBepskAeHne Ha ydacTke CepruBanbckuil. Co3naBaemas cucTeMa Io-
3BOJISIET COOMPATh, XPaHUTh, 00padaThIBaTh U BU3YyaJH3HPOBATh JaHHbIC HA BCEX ATarax Iporecca
CO3JIaHMsI TPOTHO3HBIX OIEHOK. CHcTeMa He TpeOyeT CIeMaTn3UPOBAHHBIX JTaHHBIX U HUCIOIb3YeT
JIAaHHBIE CTAHAAPTHBIX FEOJIOTMYECKUX OTYETOB U KapTorpaduueckue Marepuansl. [Ipumenenue me-
TOAMKN OCHOBAHO Ha CTaHIAPTHBIX AJITOPUTMaxX U He TpeOyeT OT orneparopa BHICOKON KBaTU(HKa-
IIUU ¥ OOIINPHOTO T€0JIOTHUECKOTO OMBITA.

Pabomul nposedenvi 6 pamxax cocydapcmeennoco 3adanust no npoepamme Ne 0136-2019-0006.
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CuynrtaeTcsi, 4YTO MPOMBIIIIICHHBIC MECTOPOXKICHHSI XPOMUTOBBIX Pyl 00pa30BaIkCh B MarMa-
THYECKyI0 (hasy popMUPOBaHHMS TUIICPOA3SUTOBBIX MACCHBOB. «PaHHEMAarMaTHUCCKUE» XPOMUTHUTHI

00pa3yIoT IUIMPBI BKPATUICHHBIX PY/l B [YHUTAX U IUIACTOOOPA3HBIC 3AJICKH MACCUBHBIX PYII, CUH-
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