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WHO®OPMALMOHHO-METOOUYECKUE
ACTIEKTbI TIPOT'HO3A KPYIMTHOOBBbEMHbIX
MECTOPOXXOEHWN C BOHAHLIAMU
30JTOTA B 30JIOTOPOCCbLIINHBbIX
PANOHAX ANTTAE-CAAHCKOW NPOBUHLNN

Beegenne

Bo MHOTHMX 30J0TOHOCHBIX palioHax Auitae-
CastHCKOM MPOBUHLIMHU KOJMUYECTBO 30J10Ta, AOOBITOrO
U3 KPYMHBIX U OOTaThIX pOCChINEel BO MHOTO pa3 mpe-
BBIIIACT JIOOBIUY, 3a11achl ¥ IPOTHO3HBIE PECYPCHI BbI-
SIBICHHBIX KOPEHHBIX 00BEKTOB. B MUpOBOIi mpakTrke
B XOPOILO OCBOCHHBIX 30JIOTOPYIHBIX paiioHaX OOBIYHO
HaOmtonaercsi oOpaTHas kapTuHa. CiegoBaTenbHO,
OCHOBHBIC KOPEHHBIC UCTOYHHKH KPYIHBIX POCCHIICH
MOTYT JIOJITO€ BPEMsI OCTaBaThCsl HEYCTAHOBICHHBIMU
[IPU TIOUCKOBBIX PabOTax MO PsAY NPUUUH:

1. ITouckn KOPEHHBIX OOBEKTOB MPOBOISATCS
[IPEUMYIIECTBEHHO HA MPHUBOAOPA3ACIBHBIX U
CKJIOHOBBIX MPOCTPAHCTBAX C MCKIIOYECHUEM
MEePCIEKTUBHBIX TEPPUTOPHI, MOrpeOEeHHBIX
10/l MOILIHBIMH TOJCKJIOHOBBIMHU OTIOKEHHSMHU,
OTBaJlaMU BCKPBILIHBIX MOPOJ, Taau 1 3deneit
0TpabOTaHHBIX MTOJUTOHOB.

HenoouenuBaercs poib HETPaAULMOHHBIX KOPEH-
HBIX UCTOYHHKOB Hambosee O0OTraTbIX OTPE3KOB
0TpabOTaHHBIX POCCHINEH, IEPBUYHBIE PY/IbI 10
KOTOPBIMH, KaK [IPaBUIIO, HE Pa30ypHUBaIOTCSI MO/
IyOOKUMH OTPaOOTKAMHU — «SIMaMI».
HenoouenuBaercst poiab OOHAaHIEB M THE37 30-
JI0Ta, ONPEACISIOMNX TPOMBIIUICHHBIE COAep-
JKaHHUsI B MOIIHBIX MHHEPAJIM30BAHHBIX 30HAX
C paccesiHHBIM OpPYACHEHHUEM, a OLCHUBAIOTCS
OTZAEJIbHBIC JKUJIBI U TOJIBKO HEOOJIBIINE YACTH
KpPYITHOOOBEMHBIX OOBEKTOB.

He uckirouarorcsi cuctemMarnyeckue MOrper-
HOCTH PSIJJOBOTO ONPOOOBaHUSI HU3KOH JOCTO-
BEPHOCTH U NMPEICTABUTEILHOCTHU MPH KPYITHOM
30J10T€.

PaccmoTpuM mepeducieHHble TOJOKEHUS Ha
puMepax KOHKPETHBIX 00bEKTOB.

1. O nepcnekTHBAX TEPPUTOPHIA, MOTPedEeHHBIX
MO MOITHBIMH MOACKJIOHOBBIMH OT/I0KE€HUSIMH,
O0TBAJIAMH BCKPBILIHBIX NOPOJ, rajau u dpeeit
0Tpa0OTaHHBIX MOJMIOHOB Ha MpUMepe YCIeHCKO-
Tpounukoro yyactka lHlamanckoro pygnoro y3Ja

B lamanckoM pyaHoM y3ie Anzac-Kuzacckoro
paiiona 3anagaeix CastH 100bITO 0K0J10 30 T POCCHIITHO-
'O 30JI0Ta U TOJIBKO 2 T U3 KOPEHHOTO MECTOPOKICHHS
Kuna Bonme6nast (KupoBckuii pyTHHUK) ¢ OCTaTOYHBIMA
3aracamu M IPOTHO3HBIMH PECYpCamu Kareropuu P —
6 T 30s0T1a. [lonckoBEIMM pabOTaMU BBISBIECHBI PYyHO-
nposiBinenust Turpumckoe, TaTbsHUHCKOE, YCIEHCKO-
Tpounkoe, Illamanckoe, [TokocHoe, Mensexbe. OHU,
MPEUMYIIECTBEHHO, PaclojararoTcs BO (IUIICBOU
BEPXHEIIAMAHCKOW MOJICBUTE paHHEro KeMOpus. OTa
CBHUTA 3aJIeraeT Ha CPeAHELIaMaHCKOW (IUIIONIHON
MIOJICBUTE, B CBOIO OYEpEe.b, JIeXkallell Ha aHne3unda-
3aJIBTOBOM HM>KHEIIAMAHCKOM MOJCBUTE, COEpKalleh
3JIEMEHTHI CIIAaHLIEBOH (hOPMALHH.

B xasienoHckuii 3Tan TeKToreHe3a nopoabl ObUTH
CMSITHI B JINHEHHBIE CyOIIMPOTHBIC CKIIAIKH, IOIBEPT-
JIUCh PErMOHAIBHOMY pacClaHIEBAHUIO, MIPEUMYILe-
CTBEHHO OPHUEHTHUPOBAHHOMY BJIOJIb KJIMBAXkKa OCEBBIX
MIOBEPXHOCTEH CKJIAJI0K, Pa30MThI Ha OJIOKH CO CKIIa4a-
TBIMH TTOTIEPEUHBIMU U AUATOHAIBHBIMH HAPYIICHUSIMU.
[Toponp! mpopBaHb! paHHEOPOT'€HHBIMU IPAaHUTOUAHBIMH
MacCHBaMU MalHCKOTO KOMITJIEKCA CpeTHEKEMOPHUHCKO-
OPIIOBUKCKOT'O BO3PACTa, MPEALICCTBYOIUMU 30JI0TOMY
OPYICHEHHUIO.

VYenencko-Tpouukuil y4acTok, TpuypOdYCHHbIN
K MOIIEPEYHOMY K HaIlIaCTOBAaHMIO OPOJ OJIOKY, SIBIISI-
eTcst HauboJee NMEePCHeKTUBHBIM ISl BBISBJICHUS 3Ha-
YUTEJIBHOTO 30JI0TOPYAHOTO MecTOpoxaeHus (puc. 1)
B IIpe/IeiIax PyJHOIo y3ia.

Ha sToM yuacTke U3 KpynHOH poCChIN JOOBITO
19,3 1 30710T1a. [Ipruem, Ha TpUBOAOPA3ACIbHBIX TEPPU-
TOPHSAX M CKJIOHAX JOJHH 3TOH POCCHITU TTOMCKOBBIMH
paboTaMu 30J0TOPYAHBIX OOBEKTOB HE YCTAHOBICHO.
JIumb B ceBepo-3amagHbIX OOpTax MOJUTOHOB BBISIBICHO
4 30510TOPYAHBIX TeJa, MPEACTABICHHBIX KBapLEBBIMU
XKHUJIAMHU B OTOPOYKaxX MPOXKUIKOBO-BKPAIUICHHON MU-
HEepaln3alui MOLITHOCTBIO 110 5 M. [lo HuMm ampodupo-
BaHbI MPOrHO3HO3HBIE pecypcehl Kareropuu P, — 23,1 1
TIpH cpestHeM conepkanuu 9,8 /1 3omota. s apyrux
MHUHEPaAIN30BaHHBIX 30H YCIIEHCKO-TPOUIIKOTO ydacT-
Ka [IPU HEOIPEICIICHHBIX MapaMeTpax 30J0TOPYAHOU
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Puc. 1. l'eonoro-nonckoBbIN NnaH y4acTtka YCNeHCKO-TPOULIKUI C aNeMeHTaMm 30fT0TOHOCHOCTH.
CocTtaBneHo ¢ ucnonb3oBaHnem matepuanos B.O. KoHbiwesa (2008); UN.B. Kyapsasuesa, U.HO. KpyTowumnHckoro,
M.N. KypouknHa (2011); A.. Kupunosa, T.H. YepHoBon (1977), K.B. JlobaHosa (1998), HO.M. Muxanéa (1996),

E.C. EaunHueBa, 3.1. Tomckon, B.B. KnHzepckoro (1996)
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YcnoBHbIe 0DO3Ha4YeHus
| — yeTBepTHUHBIE OTIIOXKEHUS. COBPEMEHHBIN, BEPXHUH U CPEAHUI OTJENbl HepacuIeHEHHbIe. AJUTIOBHI PyCell, MOM NMepBOi BTOPOH U]
TpeTheit HaAmoiMeHHBIX Teppac. 2-8 — Illamanckast cBUTa, BepXHEIIaMaHCKas OICTBUTA: 2 — aJleBPOITUTHI M TECIAHUKH 3€JIEHOBATO-CEPHIC;
B — mepecnanBaHNe aNeBPOINTOB 3€JIEHOBATO-CEPHIX CO CIAHIAMU TEMHO-CEPBIMH M UYEPHBIMH, YTIHCTO-IIUHUCTO-KPEMHUCTBIMHU, TPO-
CIIOM M3BECTHSKOB; 4 — N3BECTHSIKH, MPaMOPH30BAaHHBIE H3BECTHSKHU C IIPOCIOSIMHU AJIEBPOINTOB, TECYAHUKOB, H3BECTKOBBIX IPABEINTOB H
KOHIJIOMEPATOB; 5 — CIIAHIIBI CBETIIO-CEPBIE, TPS3HO-CEPBIE, TEMHO-CEPO-(PHOTETOBBIE B IEPECIANBAHUY C AIEBPOIUTAMH, IECIaHUKAMU
KOHIJIOMEpaTaMH C POCIIOSIMU H3BECTHSKOB; 6 — ITepecIanBaHNe aJIeBPOIUTOB, IECYAHUKOB, KOHITIOMEPATOB TaOauHO-3€/ICHBIX, 36]IEHOBATO-
CephIX U IPSI3HO-OMPIO30BLIX; 7 — MepecIanBaHNe alleBPOIUTOB, TIECYaHNKOB, KOHITIOMEPAaTOB MHTEHCHBHO PACCIAHIIEBAHHBIX TEMHO-CEPO-
(h1OTETOBBIX C MAIOMOIIIHBIMHU MPOCIOSAMH H3BECTHSIKOB; 8 — MepecIanBaHNe aleBPOINTOB, IECYAHUKOB 1 KOHITIOMEPATOB CEPO-3ETE€HBIX
TEMHO-3€JICHBIX U YePHO-3€TEHBIX. 9 — re0NOrnIecKue IPaHuIlbl: a — JOCTOBEpHbIE, O — mpeanonaraemsie. 10 — pa3peIBHBIE HAPYIICHNUS
A — TOCTOBEpHEIE, O — mpenanonaraemMsble. 11 — TeXHOreHHbIE POCCHIH 30J10Ta ¢ coepxkanueM 10 10 Mr. 12 — ygacTku ¢ comep:kaHueM 30710T4
ot 10 1o 100 mr/m. 13 — yuactku ¢ comepkanueM 30i0Ta Boime 100 mr/m (o manaeiM Kupunnosa A.JL., 1977, ¢). 14 — orpaboTaHHEIE
y9aCTKH POCCHINH: B YUCIHUTENE — KOJIMYECTBO JOOBITOTO 30510Ta (KT), B 3HAMEHATele — cojiepskanue (r/m3). 15 — MUHEepaIn30BaHHBIC 30HBI
otkaptupoBannsie LIHUI'PU B 2007 r.: a) — mpocnexHeHHbIe, 0) — mpeanonaraeMpie. 16 — 30Ha HHTEHCUBHO MUPUTU3UPOBAHHBIX MTOPOJ]
o JaHHBIM podmIbHOH (MaciuTaba 1:5000) anekrpopassenku merogom EIN. 17 —30Ha ”HTEHCHBHO MUPUTH3UPOBAHHBIX OKBAPIIOBAHHBIX
MOpOJ IO AaHHBIM IpodunbHOH (MacmTada 1:10000) snexrpopassenku metogom KII. 18 — pyaHbIil mHTEpBa: a) — BUANMAS MOITHOCTb, M)
0) — cpenHee copepkanue, r/T. 19 — 6I0KupoBKa MPOrHO3HBIX PECYpPCOB, HOMEP OJI0Ka, KOTMYECTBO 30J10Ta (T) U CpeAHee conepkanue (/1)
20-22 — BbIpabOTKM MpeaecTBeHHIKOB: 20 — TpaHIIen, KaHaBbl U NX HOMepa; 21 — nmuHun mryp¢hoB ¢ HOMepaMH BEIPaOOTOK; 22 — KapTH-
pOBOUHBIE U TOUCKOBBIE CKBAYKUHBI M HX HOMepa. 23-24 — BeipaboTky, npoiineHHsie OAO «bepery»: 23 — TpaHmen, KaHaBbI; 24 — KapTUPO-
BOUYHBIE 1 TOMCKOBBIE CKBAXKMHBI 1 X HOMepa. 25 — HanOoIee MepCcreKTHBHBIE IUTONIa 1 Ul 00HAPyKEHHS IITOKBEPKOBOTO 30J0TOOPY/IE-
HEHHS B 30HAX CONPSKEHHS U IePEeCeUeHHUsI TNTOJOTUUECKUX PA3HOBUIHOCTEH MOPO U 30H CyOIIMPOTHON MUPUTU3ANNH PETHOHATHHBIM
pacciaHIeBaHHEM CyOIIMPOTHOTO MPOCTHUPAHUS U CyOMEpPHIMOHANBHBIMUA MHHEPATH30BaHHBIMU 30HAMH C MPOKUIIKOBO-BKPAILICHHBIM

BOJIOTO-CYITB(UAHBIM OPYACHEHHEM B METACOMATHTaX adbONT-aHKEPUT-KBAPIIEBOTO COCTABA

MHHEpAJIU3alUNA OBIIN anpoOUPOBaHBl TPOTHO3HBIS
pecypcel kareropuu P, —40 .

3o70Tas MUHEpaNU3aus B JIByX U3 BCKPBITHIX
TOPHBIMH BBIPA0OTKAMHU 1 KOJIOHKOBBIMU CKBaKHHAMU
30H OPHEHTUPOBAaHA BJIOJIb MEKILIACTOBBIX CPHIBOB
Y PEerHOHANILHOTO PACCIIaHIIEBAHUS TOPOJ, a B JBYX
IPYTUX — TMPEUMYIIECTBEHHO B TIOTIEPEYHOM W JIHa-
TOHAJHHOM K HAIUIACTOBAHUIO TOPOJ HAIPaBICHHUSIX,
BJIOJTb Pa3pBIBHBIX HAPYIICHUH, PEICTaBIEHHBIX OpeK-
YUPOBAaHHBIMU W PACCIIAHIOBAHHBIMH TIOPOJaMH, He-
pPaBHOMEPHO 3aMEIIEHHBIMI METACOMAaTUTAMH aIbOUT-
KBapI-aHKEPUTOBOTO COCTaBa C 30JIOTO-CYIb(UTHO
KBapIEBBIMHA KIJIAMH U TTPOKATKAMH.

B mHume nmomuroHa oTpabOTaHHOW POCCHITH
o pa3BasiaM 00OXPEHHBIX METACOMATUTOB aBTOPOM
OTKapTHpOBaHO Oosee 17 KM MUHEpPATH30BaHHBIX 30H
KaK IIAPOTHOTO MEXKIIACTOBOTO, TaK U IMOIEPEYHOTO
CyOMepUINOHAIBHOTO TIpoCcTUpaHus (cM. puc. 1).
B mecTax crymiernst mogoOHBIX CTPYKTYp MPOTHO3H-
PYIOTCS MITOKBEPKH, IPEICTABICHHBIE TTOCIOWHBIMH H
MTOKJIMBAYKHBIMH, a TAKXK€ JMAarOHAIBHBIMH U TTONIEPEeY-
HBIMH K HUM 30JI0TO-CYJTb(HTHO-KBAPIIEBBIMU KUITAMU
C pa3HOHAIPABIICHHBIMH OTIEPSIONIMMH MPOKUIKAMHA B
OTOPOYKaX aTbOUT-KBaPI-aHKEPUTOBBIX METACOMATUTOB
C TIMPUTOBOM BKPAIUIEHHOCTHIO.

30HBI OKHCIICHHSI TIPOTHO3UPYEMBIX 4 IITOKBEP-
KOB /10 1956 Tona Obutn 0Tpa®OTaHBI Ha TIYOWHBI 10
18 M mpu A00BIYE POCCHITHOTO 30JI0Ta, B TOM YHUCIIE
MTOJI3eMHBIM CTI0c000M. Ha JToKanpHBIX y4acTKax ObLIO
no6sITo 1,0; 1,9;9,6; 1,1; 0,5 m 4,5 T 30710Ta ITpH CpeTHUX
conepxkanusx ot 0,2 o 19,7 r/m* (cm. puc. 1). B mocie-
JTYIOIIFE TOTbl OCHOBHBIE MHUHEPATH30BAHHBIC 30HBI TTO]T

OTpa6OTKaMI/I OKa3aJIuCh HEAOCTYITHBIMU JJI1 U3YUCHU A
MMOBCPXHOCTHBIMHA I'OPHBIMU BLIpa6OTKaMI/I, IMOCKOJIBKY
BO BpeMsI IOJIOBO/INI Kapbepbl OBLIN 3aWJICHBI U 3aI10J1-
HCHbI COBPEMCHHBIM aJIJTFOBUCM.

I'psimymyMy MOMCKOBBIMH paboTaMu OKUAAeT-
csi OypOBBIMU MPOGUISIMH TTOJNYYUThH MPOIOJILHBIC U
IOTEPEYHBIE MEPEKPBITHIE Pa3pe3bl MPOrHO3ZUPYEMBIX
IITOKBEPKOB TI0/1 0OTaThIMU y4acTKaMH 0TPaOOTaHHOM
KPYITHOH POCCHINYU U JIOKAJIW30BaTh IIPOTHO3HBIE pe-
cypcel kareropun P, — 60 1. PazpaGoTano reosorude-
ckoe 000CHOBaHHE MOMCKOBBIX pador Ha 2016 rox mo
JaHHOMY O6T)CKTy, IOKa IMOCTAaBJICHHOMY B NECPCUCHb
pe3epBHbIX [ 0c3aka3a.

2. O HeTPaAUIMOHHBIX KOPEHHBIX HCTOYHUKAX
HanboJiee 00raTbIX 0TPE3KOB 0TPA0OTAHHBIX
pocchlineii, Ha npuMepe BepxXHeaMbLILCKOTO

PYIHOIO y3J1a

[Ipu pazpadoTke amroBuaTbHON CHIICKOH POCCHI-
1 B PecrryOmnrike Antaii pON3BOIUIACE TOTIOTHUTEITb-
Hasi BbIeMKa 9KCKaBaTopoM Ha ITyOHHY 4,5 M OKHCIICHHON
MHUHEPATN30BaHHON 30HBI B YIVIEPOAUCTHIX CIaHIIaX,
3aJIeTaIOIINX MEKY IBYMS KPyTOIaIafolIIMU TJIacTaMU
W3BECTHSAKOB B JIHHUILE TIONWTOHA. Pa3paboTka pocchinu
p- Opron B KemepoBCKoii 001aCTH COMTPOBOXKIANIACH BhI-
eMKoOil OyNibZ03epOM M3 TIOJ] AJTIOBHS OKPYIJIOTO Tela
OpEKYMPOBAHHBIX U TUMOHUTU3UPOBAHHBIX BYJIKAaHHUTOB,
3aJIerarolnX B HEM3MEHEHHBIX aH/1e310a3aIbTax MI0TH-
ka. He ucximogena oTpaboTKa MOT00HBIX 30H OKUCICHUS
KOPEHHBIX MECTOPOXKJICHUHN MPU JPakHOM JT00BIYE, TO0-
3BOJISIONIEH YepIaKaMy 3a4UIaTh UIOTUKH MOJIUTOHOB
JI0 CKaJIbHBIX TIOPOJT HA MHOTOYHCIIEHHBIX PEKaXx.
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Ha muorux poccoinax Anrae-CagHckoi mpo-
BUHIIMM W3BECTHBI «SIMBI», U3 KOTOPBIX JOOBITO aHO-
MaJIbHOE KOJIMYECTBO 30510Ta. MIHOTIa, B KapOOHATHBIX
nopoAax IUIOTHKA, 3TH «SIMBD) OTOXAECTBIAIOTCS C
30JIOTOHOCHBIM BBIITOJTHEHHEM KapCTOBBIX BOPOHOK MJIN
C 30HaAMH OKHUCIICHHS 30JI0TOHOCHBIX OPEKYMPOBAHHBIX
U Cynb(UAN3NPOBAHHBIX U3BECTHSIKOB, MTOJOOHBIX PY/-
HbIM TesaM Tubekckoro, Maiickoro u Ky3HeroBckoro
30JI0TOPYAHBIX MecTopoxk el PecryOnukn Xakacust.

Bce yrnyOnenust ot pa3pabOTKH OKHCIEHHBIX
PYZAHBIX 3aJieXKel MOJT POCCHIMSIMUA BO BpeMsl TaBOJKOB
3aMJIMBAIOTCA WIM 3alOJHSIOTCA HOBBIM aJUIIOBHEM,
YTO HAJEKHO MPENOTBPALIAET BBISIBICHNE KOPEHHBIX
HCTOYHHMKOB 30J10Ta B IUIOTHKaX pocceineil. Hanbonee
3¢ (EKTUBHBIM METOIOM MX OOHAPYKEHHS SIBISICTCS
pa3OypuBaHue HamOosiee MPOAYKTUBHBIX yUaCTKOB
pocchlnei o NpoQUIIsIM ¢ COCTaBICHUEM IMEPEKPBITHIX
pa3pe30B KOPEHHBIX MOPOJ B KPYMHBIX POCCHITHBIX
y3l1aX U pailoHax.

Ha tepputopun BepxHeamMbu1bCKOro 30J0TOHOC-
Horo y3na 3anaasbeix CasH U3 pocchlneil pek AKynbka,
W3zunzrons u Kynayc-Cyr ¢ npurokamu ¢ 1838 rona no
HacTosIIee Bpems J00bITo cBbime 20 T 30510Ta. DTOT
KPYIIHBIN 30JI0TOHOCHBIH y3€ll CJI0KEH BYJKaHOT€HHO-
0CaJIOYHBIMH 00Pa30BaHUSIMH PAHHETO NaJie03051, peI-
CTaBJICHHBIMH TOJICUTOBOM aH/1e310a3anbTOBOM (hopmMa-
LUEH ¢ BTIEeMEHTaMHU TEPPUTeHHO-KPEMHHUCTO-CIIAaHIIEBON
yraepoaucToi u guumoungHon. [Topoasr cMsTH B
ckinagku CB mpoctupanusi, BMEIIaoT Tena rurepoa-
3UTOB U MPOPBaHbI HEOOIBIINMH ILITOKAMU U JalKaMH
FPAaHUTOUOB, KOTOPBIMU 3aBEPLINIICS KaJIeJOHCKUN
paHHEOPOTeHHBIH 3Tan TeKToreHe3a 3amnaaHbix CasH.

Jnst uepenyromumxcst O6AHBIX 1 OOTaThIX y4acTKOB
pOCCHITNIEN TOTO y3Jla MPOTHO3UPYIOTCS pa3inyHble
TUIIBI KOPEHHBIX HCTOYHUKOB. KopeHHast 30510TOHOC-
HOCTbh Ha YpPOBHE CpedHuXx coaepxanuit 1,2-1,5 /1
yCTaHOBJIEHA B faiikax rpanuronioB CB npoctupanus,
MIPOHU3AHHBIX TOMEPEYHBIMH JIECTHUYHBIMU KUIAMHU U
MIPO’KUIIKAMH 30J10TO-CyNb()UAHO-KBAPIIEBOTO COCTABA.
OTH AaliK1 UJIEHTUYHBI PYIHBIM JaiikaM YHUKaJIbHOTO
bepesosckoro mectopoxaenuss Cpeanero Ypana. Ho
OCHOBHasl poJib B pa3MEUIeHUH OOTraThIX pOCCHINEn
MPUHAJICKUT OPYJCHENbIM 30HaM pacclaHLEeBaHus,
OpexunpoBanus u cynbpuauzanuu C3 npocTUpaHus B
annesubazanpTax (puc. 2). Takue 30HbI HONEPEYHO pac-
MOJIOKEHBI K IPOCTUPAHUIO BYJIKaHOTE€HHO-0CAJOYHbIX
MOPOJ U PYJOHOCHBIX J1a€K, OTPAaHMUYUBAIOT IO IMPO-
CTHPaHHUIO OPEOJIbI paccessHus 300Ta B OI0Kax Mopoz
1 OMNPEAETSAIOT YYaCTKH MOBBIIIEHHONW KOHLIEHTpAaluu
JIECTHUYHBIX MPOXKHWIKOB B T'PAHUTOMJHBIX JaiKax.
Bnonbs 3THX 30H OPHEHTHUPOBAHBI PEKH C OOTaThIMU
POCCHITISAMH.

Ha bepe3oBckoM MecTOpOXKIEHUU-aHAIOTE
B MOJOOHBIX TMOMEPEYHbIX AaiikaM 30HaX 3ajeraroT

KpacH4YHbIE XKUJIbl MPEUMYIIECTBEHHO CYIb()HUIHOTO
coctaBa. CBOe Ha3BaHME 3TH KHMJIBI U 30HBI TOJTYUUITH
10 MPUYUHE UCIIOJIb30BAHUS OXPBl OKHUCICHHBIX PYI
Iu1st mpon3BojcTBa kpacku [ 1]. ComeprxaHusi 30710Ta B
KPaCHYHBIX KHJIaX M 30HAX MPOKUIKOBO-BKpAIIEHHON
MHUHEpaan3anuu OOBIYHO B HECKOJBKO pa3 BHILIE
(4-6 1/T), uem B galikax C JICCTHUYHBIMH IPOKHII-
kamu. [TogoOHas kKapTuHa pacmpeneneHus pyaHOn
MUHepaIu3aluy HabmonaeTcs 1 B BepxHeaMblibcKoM
PYAHOM y3IIe.

B wactHOCTH, 110 KOCO PACIOI0KEHHOMY K JTaliKe
OypoBoMy PO IO Ha YCIIEHCKOM y4acTKe (puc. 3) BbI-
SIBIIEHO 4 MHTEpBaa CTYIICHHS JIECTHUYHBIX MPOXKUI-
KOB. [Iporuosupyercs, 4To K HUM BJ0JIb POCCHINH p. 13-
WH3IOb IOAXOAAT 4 KpacUYHBIE 30HBI MUHEPATIH3AIIH.
Ecnu 3a cuer BhIBETpHBaHUS, pa3pylIeHUs U pa3MbIBa
BBICTYIIAIONINX B pelibede OPYACHEbIX 1aeK C MEJTKUM
30510TOM ¢(HhOPMHUPOBAHBI HEOOTAThIC YYACTKH aJLTIOBU-
aJBHBIX POCCHINEN OIMKHEro rnepeHoca, To Gorarbie
«CTPYW» POCCHITIEH C KPYMHBIM 30JI0TOM IPUYPOUYECHBI
K BBIXOJIaM B TIOHIDKEHHSX pelibeda KPaCHUHBIX K.
Taxue Gorarbie yacTu pocchinel B BepxueaMblibcKoM
y3J1e HEPEIKO OTpabaThIBAIMCH HAITMMU MPEAKAMH MO~
3eMHBIM CIIOCOOOM 10T aJUTIOBHEM PEK U AITIOBHAIBLHO-
JIeITIOBUAIBHBIMHU OTJIOKEHUSIMH B OCHOBAaHHSIX CKIIOHOB
30JIOTOHOCHBIX PEYHBIX JOJHH.

ITo pesynbraram 3akoHueHHbIx ['TIKK KHUU-
I'uMC B 2012 rony nouckoBsIX padoT B Bepxaneampbuib-
CKOM Y3JIe arlpoOUpOBaHbI TPOTHO3HBIE PECYPCHI 30J10Ta
kareropuu P — 44,5 T co cpeium coepxannem 5,1 r/T.
W3 Hux 34 T 305710Ta IPUXOIATCS HA PYIHBINA CTOIO 30HBI
3amagHoi ydactka Cenpmoit Pydelt (cm. puc. 2), e
[0 JaHHBIM pabOT MpeIIeCTBEHHUKOB YCTaHOBJICHO
pyZIHOE IepeceyeHre MOITHOCTHIO 4 M C cofiepKaHHeM
19,6 r/t.

ABTOpY NpeJICTaBISIETCs], 4TO OoraToe pa3Beod-
HOE [IEPECEUEHUE, HE UMEIOLIEE TOUHOM I'e01€3UUECKON
MIPUBSI3KH, OBUIO MOJIYYE€HO Ha MOJIUTOHE OoraToil poc-
CBIITK 10 KPAaCUYHOW KM€ BONM3M ee COMpPSIKEHUs C
TPaHUTOMTHOM aiikoi 30HbI 3amanHoi. [To qaiike 30HBI
3anasHoM, KaK 1 1o APYTUM Jaiikam BepxHeaMblIbCKOro
PYZIHOTO y371a, CpeHee CoAep KaHne 30J10Ta HaXOAUTCA
Ha ypoBHe 1,5 /1, JocTaTo4HOM 151 OTPabOTKH OTKPHI-
THIM CITOCOOOM OKHCJICHHBIX PyJ Ha TIIYOUHY 10 55 M.
Bcero no naiikam anpoOrpoBaHbI IPOTHO3HBIE PECYPCHI
kareropuu P/ — 10 T u P, — 30 T ¥ IpUHATHI K CBEICHUIO
HEKOH/IUITMOHHBIE JUTSI TOJI3eMHOM T00bIYH Ha ITyOMHAX
ot 55 10 200 M IpOrHO3HbIE pecypehl Kareropuu P —31 1
CO CpETHUMH COZICpP)KaHMUsAMH 1,5 T/T.

B 2015 romy ®I'VIT IHTHUI PU 6w110 pazpaboTaHo
000CHOBaHME PEBU3MOHHBIX TTOMCKOBBIX PA0OT C IIEITBI0
OIICHKH MPOTHO3HBIX peCYpcoB Kareropuu P — 60 T myist
TIPOTHO3UPYEMBIX KPACHUHBIX JKUJT 1 MUTHEPAJIM30BaHHBIX
30H T0/1 OOTaThIMH «CTPYSIMI» POCCHITIEH Ha yyacTKax
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1 — pyaHBIe 30HBI, BEIJIEICHHBIE 110 TE0JI0T0-Te0(pH3NUECKUM 1 TeOXUMUYSCKUM JAHHBIM C YCTAHOBJICHHOM
0IpOOOBAaHNEM 30I0TOHOCHOCTBIO;

2 — KOHTYp PYIHBIX 30H, IPOrHO3UPYEMBIX [0 BTOPHYHBIM opeoiiaM paccestaust (Au 6omee 0,01 r/1),
reo()M3UIeCKUM U TE€OJIOTHIECKIM JIAHHBIM;

3 — pynHble Teja, BhIABICHHbIC TOPHBIMU BbIpaOOTKaMHU (@) U npeanonaraeMsle (6);

4 — KOHTYpPBI BTOPHYHBIX JTUTOXHMUYCCKHX aHOMaIHii 30510Ta 6oee 0,005 r/t1;

5 — 0CHM aHOMaJIMH Ka)KyILErocs CONPOTUBIIEHHS], BbI3BAHHOM MOJISIPU3ALNH;

6 — KOHTYpbI IEPCIEKTUBHBIX YYaCTKOB;

7 — TOYeuHBIEe AaHOMAJIUH 30J10Ta BO BTOPUYHOM T10JIe ¢ copepxanuem r/1: 0,05-0,1, 0,1-1,0, >1,0 r/;

8 — mposIBIIEHNS 30710Ta; TOYKHU C BEICOKHMHE COAEPIKAHMSIMH 30JI0TA B PHIXJIBIX 00Pa30BaHMsX, I/Ky0.M;
9 — HapyIIeHHs yCTAHOBIEHHBIE U MIPE/IIONAraeMble;

10 — KOHTYpBI POCCHINel 0TPabOTaHHBIX (XKENITOE), C OLICHEHHBIMU 3aIlacaMH 30J10Ta (OpaHKEBOE)

]

0 500m

Puc. 2. 3onoToHOCHOCTb BepxHeaMbinbCKoro pyaHoro yana

aoos9%9noduoal u 801349990031 GMHBGOdMUGUOW
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1 — rpanuTonsr; 2 — rabopo; 3 — 6a3anbThl; 4 — CIAHIEL, 5 — YCTAHOBJICHHBIC PYAHBIC 30HBI; 6 — Py/IHbBIC Tesa C
cozep>kanueM 3onota 6omnee 1,1 1/T; 7 — pocchinym 3070Ta 0TpabOTaHHbIE; 8§ — KOHTYPBI pa3BEAaHHBIX POCCHINEH
30J10Ta; 9 — MpOrHo3upyeMsle pyaHsle 30Hbl; 10 — Hapymenus; 11 — pyaHble nepecedeHus B kaHaBax; 12 — pyqHble
repecedeHns] B CKBaXMHAX; 13 — KOHTYp pecypcoB 3omoTa Kareropuu P; 14 — mpodumm B33 n anomanun
KaXyILErocs CONPOTUBIEHUS; 15 — CKBayKUHBI U KaHaBbl, poiaeHHble 10 2009 roxa; 16 — ckaxunsl 2011 rona;
17 — cxBaxunsl 2009-2010 rogos

Puc. 3. Mogenb mectopoxaeHuns 6epe3oBCKOro Tuna Ha npumepe YCneHcKoro yyactka
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VYenenckuii, CenpMoit pyueit u Jlarepusiit. OgHaxo 310
o0ocHoOBaHMe ObUIO OTKIOHEHO LleHTpcuOHenpa mo
MIPUYKHE BKITIOYSHUS BepXHeaMbLIbCKOTO PYJHOTO y371a
B IUJIaH JIMLEH3UPOBAHUS C TPEKHUMH MPOTHOZHBIMH
pecypcamu, IpOCTpaHCTBEHHAsI YBSI3Ka PYIHBIX Mepe-
CEUCHMH JIUIsl KOTOPBIX COMHHTEIBHA.

3. O Ba1usiHUM OOHAHIIEB U THE3]I 30J10Ta
Ha cpeHHe CO/lePKAHNsl B KPYNHOOOHEMHBIX
KOPEHHBIX HCTOYHHKAX 0OraTbIX pocchinei

B Opron-bansikcunckom paitone Kysnernkoro
Aumnaray, rjie U3 KpyIHbIX pOCChInei Obl1o 100bITO Oomee
40 T 30m0T1a, Ha IPOTsDKeHUH 150 JIeT cunTanoch, 4To Ko-
PEHHBIE HICTOYHUKH POCCHIITHOTO 30J10Ta yKe 3pOHUPOBa-
HBI. 3areM, B KoHIle XX BeKa, K KOpEHHBIM HCTOYHUKAM
CTaJIl OTHOCHTh TOPH30HTHI IPAyBAKKOBBIX [IECUAHUKOB
¢dunmIeBoil mavuky, HEPABHOMEPHO MPeoOpa3oBaHHBIC
B METacOMaTHUThl CEPUIUT-aIbOUT-KBAPI-XJIOPUT-
AQHKEPUTOBOTO COCTaBa C MPOXKHUIKOBO-BKpaIsIeHHON
U KUIBHOH 30JI0TO-CYNb(QHUIHO-KBAPIIEBOW MHHEpa-
JIU3aIueil ¢ HeBBICOKUMU COIEPKAHUSIMHU 30J0Ta [6].
B >knibpHOM KBaple TakuX 30H HEPEAKO OOHapy>KHBa-
JIUCBH T'HE3/1a 1 OOHAHIIBI CAMOPOAHOTO 30J10Ta, KOTOPBIE
OOBIYHO pacCMaTpPHUBAIHCH B PaHTE OUYEHb MEJIKHUX Ca-
MOCTOSITENILHBIX KOPEHHBIX 0OBEKTOB HEBBICOKOM IPO-
MBILJICHHOH 3HAYMMOCTH, PEKOMEHIOBAHHBIX TOJIBKO
JUIsL KyCTapHBIX pa3paboToK.

KonnyecTBeHHast oLieHKa CpeHUX CONEpKAHUN
B 30HaX METACOMATHTOB U KWJIaX KBapla C y4eTOM
rHe3] 1 OOHAHIIEB BUAUMOTIO 30J10Ta ObLIA BHIIIOIHEHA
suib B 2003 rogy npu MOMCKOBO-OIIEHOYHBIX paboTax
Ha mectopoxkaeHuu denoponckoe 1 [4, 5]. Ilo moacue-
TaM aBTOpa, MpH OTPabOTKE OMBITHO-IPOMBIIICHHBIM
KapbepoM J10 DIyOuHbI 12 M HEOOJBIION YacTH JKUJIIbI
CrepxHeBoli MOIIHOCTBIO 0,73 M 00BbeM JTOOBITOTO
KBapia cocraBui 274 m*, a ero macca — 748 1. PyuHoit
Pynopaz0oopKoit 13 TOOBITOM PyIibl OBLIO U3BICUCHO 34 T
00pasoB ¢ BUAUMBIM 30510TOM. [Ipu rpaBuTanimoHHOM
oOoraieHnu 3Tux 00pa3uoB u nocnenyomem appu-
Ha)ke KOHIEHTpara ObUIO TonmydeHo 50 KT XUMHYECKH
YHCTOro Au.

PacuetHoe cpenHee conepikaHue 30J0Ta B OOHaH-
nax cocraBuiio 18591/t ¢ yuerom coneprkanus 380 1/T B He-
OTBaJIbHBIX XBOCTAX TPaBUTAILIMOHHOTO 00OTAILICHHUS TIPH
W3MENTBIeHUH UCXOTHOM PY/IbI TOIBKO JI0 Kacca — 3 MM.
B xBocTax py4yHoii pyaopaz00pKu o MHOTOYHCICHHBIM
pobam KBapia (pUKCUPOBAIKCH COJCPKAHUS JIUIITL HA
ypogHe 0,2-0,5 r/T. J{yst Bceid Macchl JOOBITOTO U3 YKUIIbI
KBaplia, C y4eTOM H3BJICUEHHOTr0 U3 OOHAHILIEB 30JI0Ta,
cojiepaHue cocTaBmwiio 84,6 r/T.

ITony4yeHHbIN YPOBEHb 30JI0TOHOCHOCTH YKHUJIbI
CrepKHEBOI OBbLT 3aBepeH MPHU MOA3EMHOM 0TpaboTKe
OTBITHO-TIPOMBIIIIIEHHOTO O5oka. CpenHee coxpep-
JKaHWE 30JI0Ta B 3TOM Oj0ke coctaBmio 17,4 r/T (0e3

HCKJIIOYEHHS HYJEBBIX U yparaHHbIX 3HaYeHUil) 1o 82
00pO3I0BBIM TIPOOAM, 0TOOpPaHHBIM TI0 CPEJHEH CeTH
2,2x22wMm.

3aBepka JJaHHBIX OOPO3/I0BOTO OMPOOOBAHUS B
O70Ke Oblja BBIMOTHEHA O0TOOpPOM 13 KpynmHOOOBEM-
HBIX WJIU BaJOBBIX MPo0 [5], pa3sMeIIeHHBIX 0 CEeTH
5,7 x 5,7 m. ConepskaHus 30J0Ta B KPyITHOOOBEMHBIX
npobax OmpenessuIich Mo OanaHcy MeTamia B Mpo-
IOYKTax rpaBUTAllMOHHOTO oboramenus. Beero Obuio
nepepaborano 36,2 T pyasl 13 KpynHOOOBEMHBIX
po6. CpenHeB3BEIICHHOE COIEPIKaHUE 110 ITHM IPO-
0am coctaBmiio 97 r/T, uro B 5,58 pasa Bbillle, 4eM 110
psoBoMy O0po3a0BOMYy ornpoOoBanuio 0yioka. OHO
0Ka3aJI0Ch CONOCTABUMBIM C conepkanuem (84,6 r/T),
MOJIy4YEHHBIM IO pe3ylibTaTaM OTPabOTKU BEpXHEH
YacTH KHUITbI KAPHEPOM.

BorarctBo CrepxkueBoit xwuibl (84,6-97 r/T),
coJeprkauieil OOHaHIBI U THE3/a 30J10Ta, U HAJTHYHe
30JI0Ta B OKOJIO)KMIIbHBIX METaCOMAaTHTAaX MO3BOJISIIOT
Jomyckath pazyooxuBanue B 20 pa3 u 6ojee ¢ nepe-
XOJIOM OT 0OTaToro HJIBHOTO THIA ¢ OOHAHIAMHU H
THE3JJaMH 30J10Ta K IPOMBIIIJIEHHOMY THUITY MOLITHBIX
MUHEPAJTHN30BaHHBIX 30H C PAJOBBIMHU COACPIKAHUSIMHU.

Wrtax, mpoBeleHHBIMH UCCIEAOBAHUSMH BbI-
SIBJIEHO, YTO OOHAHIBI pa3MepaMH IepBble METPHI
B IJIOCKOCTH KHUJIbl M NEPBBIC CAHTUMETPHI B €€
MOMEepPEYHOM CEUYCHHUH, CIOKEHHBIE M3 CKOIJICHHU
Pa300ILEeHHBIX THE3/I, MPOKUIKOB U BKPAIJIECHHUKOB
KpPYITHOT'O 30JI0Ta B OPEO0JIax MEJIKOTO ¥ TOHKOTO, CO-
ctaBnaioT Bcero 4,5% (34 1t or 748 1) o6beMa pynbl
u coxepxat 99,4% 3amacoB 3010Ta. [lonydeHHsle
U pbI MOKA3bIBAIOT, YTO OOHAPYKEHHUE ITPOMBIIIIICH-
HBIX PYIHBIX KOHIIEHTPALHUW, BILIOTH JI0 YparaHHbIX,
00yCIOBJICHHBIX OOHAHIIAMH, CTATUCTUUYECCKU CTAHO-
BHUTCSI BO3MOXHBIM TOJIBKO B O/THOM U3 22 MOTIepeUHbIX
Pa3BeOYHBIX BBIPAOOTOK.

OO0napyskeHHOE ITOH BBIPaOOTKOH yparaHHOe
cofiepKaHue, KaK MPaBHJIO, B COOTBETCTBUU CO CTaH-
JMapTHOU METONUKOM pa3Benku [2, 3, 11, 12], moasepra-
eTcs orpannueHuto. [locie orpann4enus yparanHoro
COZIepKaHUs OCTAETCs CIado 30J0TOHOCHASI MaTPHIA
MUHEPaTN30BAHHOM 30HBI, MOCKOJIBKY IPOOKI 10 pa3-
BEJIOYHBIM I€peCceUeHusIM OCTalIbHBIX 21 pa3Benou-
HBIX BBIPaOOTOK, BCKPBIBIIHUX MPOMEXYTKH MEKIY
OOHaHLIAMH 30JI0Ta, ECTECTBEHHO, IOKa3bIBAIOT HU3KHE
coaepkanus. HeBepHas olieHKa CpeTHUX COAepKaHUN
30JI0Ta, PACCYUTAHHBIX TI0 PSIIOBOMY OMPOOOBAHHMIO,
SIBJISLIACh NPUYUHON HEd(PPEKTUBHOTO MPOBEACHUS
MMOMCKOBBIX PabOT C OTHECEHHUEM MEPCTICKTUBHBIX 30H
paiioHa K KaTeropuy HEPOMBIIUICHHBIX. DTO IPUBEIIO
K [IO3/HEMY BBISIBJICHUIO PYIOIIPOSIBICHUN palioHa, 110
KOTOpBIM 3a MocieqHue 15 neT anpoOupoBaHbl Mpo-
THO3HBIE pecypcehl Kareropuu P — 123 1, P, — 14 T u
P, —260 T 30107a.

gaodoo%9noduoal n 801349990031 auHeaoduuao
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4. MeTonu4eckue peKOMeHIAIUHU /1T OTpeie/IeHus
OJM3KHUX K HCTUHHBIM COIeP:KaHUI 30/10Ta
B PYIHBIX TeJIaX JJisl HOBBIIIEHHs I0CTOBEPHOCTH
OIIEHKHU MPOTHO3HBIX PecypcoB

Jst 0ObeKTUBHOI OIIEHKH PYIONPOSBICHUH C
THE3Z0BBIM paclpeieieHueM 30J0Ta MPUMEHSIETCS
Croco0 ompezeNeHus] CPeTHNX COepKaHuil 30J10Ta B
pyznHBIX Tenax [8].

CyTbi0 crioco0a SIBIISIETCS OIpe/eieHne 10CTO-
BEPHOTO COJIEP KaHUS 30J10Ta B 30JI0TOPYIHBIX O0BEKTaxX
o OajlaHCy MeTajlla B IIPOAYKTaX 00OralieHus rpyr-
MTOBBIX MIPOO, COCTABIEHHBIX U3 TIOIHBIX MAaCC PSAAOBBIX
po6 pa3BeI0YHBIX IepeceueHnid. B TpynmoBsIx mpobax
COCTaB PY/Ibl YCPETHSIETCS M CTAaHOBHUTCS HE3aBHUCAIIIUM
OT THE3/I0OBOTO pacipeziesieHus 30J0Ta, KPYITHOCTH €ro
BBIJICTICHHI, HAJTMYNS BKIIOUYEHHUH YCTHIX MTOPOJ U HE-
KOHJIUITNOHHBIX PYy/ B MUHEPAIM30BaHHOW 30HE.

[lo rpyrmoBsIM po6aM yCIIEIITHO peraeTcst OCHOB-
Hasi poOrieMa orpoOOBaHUS — OTIPE e ICHNE JJOCTOBEPHBIX
COZIEpKaHWi B PyJHBIX OJIOKax, TeaxX, MUHEpaTH30BaH-
HBIX 30HaX U UX COBOKYITHOCTSAX C HCKIIFOYEHHUEM CHCTe-
MaTHYECKUX U CIyYalHBIX MOTPELIHOCTEN ONpEeNEIeHUs
COZIEpYKaHMH 30J10Ta B €IMHUYHBIX PSIIOBBIX MTPobax.

3a nmocnexnee roasl Bo GI'YII LIHUITPU pa3pa-
0oTaHa METOIMKA OTIPE/IETIEHUS TOCTOBEPHBIX COMEpIKa-
HUH 30J10Ta B pyAHBIX Tenax [9, 10]. Ona paccmorpena
OKCIIePTHO-TEXHUUECKIM COBETOM [ocymapcTBeHHOI
rxommccnu 110 3anacam (OTC OBY «I'K3»), mpoTokoiom
kotoporo ot 18 Hos0pst 2014 roxa HapsiLy ¢ 3aMedaHus-
MU 110 JIopaboTke oTMeueHo: «PekoMeH10BaTh K BHe-
JPEHUIO 7151 OIIEHKH MTPOTHO3HBIX PECYPCOB HA CTaAUN
MTOMCKOB M KaK CIOCO0 KOHTPOJISI KauecTBa PsIOBOTO
OMpOoOOBaHMS HA IPYTUX CTAAUAX T€0I0TOPA3BETOUHBIX
pabot pa3paboTaHHBINA W 3aMaTCHTOBAHHBIN aBTOpaMH
CIoco0 OIEHKU CPETHUX COACP)KaHWH 1Mo Oamancy
MeTajia, U3BJIEYEHHOTO B MPOAYKTHI O0OOTameHus U3
naboparopHbIX TexHoiornueckux mpod (JITII), cocras-
JICHHBIX U3 MOJHBIX MACC PAIOBBIX ITPOOY.

Paszpaboramnas OI'YII IHUT'PU MeTomauka
oTIpesieTIeHns OTM3KHUX K MICTUHHBIM COJIeP KaHH 30J10Ta
B PYIHBIX TeJaX BKIIOYAET CIEAYIOINE OTIePaIiN:

1. Ot60op U 00pabOTKy OOPO3MOBBIX U KEPHOBBIX
1po06 ¢ BBIJIEIEHHEM U3 HUX aHATTUTHYECKHUX P00
Y HaBECOK ISl MPOOUPHBIX aHATN30B.

2. Tlpou3BoacTBO MPOOUPHBIX aHAINU30B 110 HaBEC-
KaM aHAJINTUIECKHUX TPO0.

3. OKoHTypHBaHWE Pa3BEIOYHBIX MIEPECECUCHUN TI0
Ppa3IMYHBIM OOPTOBBIM COJIEPKAHHUAM C BBIOOPOM
ONTHMAJIBHOTO BapHaHTA.

4. Cocrapnenue rpymmoBoit JITII u3 moaHBIX Macc
30 u Gosee OOPO3AOBBIX MM KEPHOBBIX MPOO
Pa3BEIOYHBIX MEPECeUeHU B KOHTYPaxX PYIHOTO
TeJa ¢ pacyeToOM CpPEeIHEB3BEIIEHHOTO COAEpKa-
uus (Cep) o IpOOUPHBIM aHATHU3aM.

5. TexHONOTMYECKHE HUCCIENOBAHUS TPYIIIOBBIX
JITII ¢ pa3paboTKO# palmoHANBHOW CXeMbI 000-
rameHus: ¥ MOMyTHBIM OTpeelieHHeM ONN3KHX
K uctuHHbIM (Cucm) colnep>kaHuil 3010Ta IO
OanaHcy mMeTaia B MPOIYKTax 00OraleHus! 1Mo
METOJIMKE, TIPECTABICHHOM B [8].

6. Pacuer nocrosepuoctu (/[ = Ccp/Cucm) psiao-
BOTO OMPOOOBaHUS U KOIPPHUIINEHTA 3aHUKEHHS
(Ko = Cucm/ Ccp) um 0a1aHCOBOTO COJIEPIKAHUS
3o0510Ta B rpynnosoiu JITIL

7. Ompenenenne HaKTUIECKOTO COIEP KaHMsI 30710Ta
BO Bceil coBokynHoctu JITII uzydenHoro 30mo0-
TOPYIHOTO OOBEKTa AJISi JOCTOBEPHOM OLECHKH
MIPOTHO3HBIX PECYPCOB.

8. AmnmpokcuManus AuarpamMmm 1 Gopmys1 3aBHCUMO-
ctu Cucm ot Cep 11 CTAaTUCTUYECKH HAZCKHON
KOPPEKIMH COIEpKaHU I MPH OLIEHKE TPOTHO3HBIX
PECYPCOB 30JI0TOPYAHBIX OOBEKTOB Pa3IMYHBIX
PYAHBIX PaliOHOB M IIPOBUHIUI.

ITo coBOKYMHOCTH HaHHBIX HcciaenoBaHun 41
JITII pynomnposiBieHn# 30JJ0TOHOCHBIX pailoHOB AnTae-
CastHCKOM MeTaTIOTeHIMYECKOM MTPOBUHIIMK TTOCTPOCHA
yHUBepcallbHasg auarpamMmma (puc. 4) 3aBUCHUMOCTH
OJIM3KHX K MICTHHHBIM cofiepskanuii (Cucm), onpeaeneH-
HBIX 110 OalaHCy 30J10Ta B MPOJyKTaxX 00OTalleHUs, OT
cpennux coaepkanuii (Ccp), pacCUNTaHHBIX 110 JaHHBIM
MPOOUPHBIX aHAJIM30B PAJOBBIX MPOO, MOTHBIE MACCHI
koTopbix BKItoueHs! B JITII [10].

[lonyuenHas auarpamMma annpoKCHMHpPOBaHa
dbopmynoii:

Cucm = 0,2629 C?cp +0,9988 Ccp +0,2619.

[Ipu BeICOKOM KOd(Q(dHUIMEHTE KOppEISILHU
(R*=0,9941) dhopmyrna oxBaThIBACT JUAa30H 3HAYCHUI
cpeanux coxepskanuii ot 0,07 no 17,5 r/T. Oty hopmyiy
pEeKOMEHIyeTCsl IPUMEHSTh IS pacdeTa 0KHJaeMbIX
OJIU3KUX K MCTUHHBIM COACPXKaHUU B MMOMABISIONICH
4acTu ciiabo M3YUYEHHBIX PYAOINpPOSIBICHUH AnTae-
CasiHCKOW TPOBUHIIUM.

[Ipumenenue 3Toii GopMysIbl TO3BOIUIO YTOU-
HUTH MPOTHO3HBIE pecypchl MecTopokaeHus deno-
poBckoe 1, rae npu UCTUHHON MOIIHOCTH PYAHOM 3a-
JIeKU 66 M, OKOHTYPEHHOH pU OOPTOBOM COAEPIKaHUH
0,2 r/t, cpennem copepxanuu 1,13 r/1, TpOTsIHKEH-
HOCTH 10 mpocTtupanuio 1560 M u nagenuto — 224 m,
Macca pyasl cocTaBuia 52,4 MJIH T, a MPOTHO3HBIE
pecypcnl Kareropuu P, — 59,2 1 30mora (puc. 5). Ilo
paboueit popmyne onpeneneno Cucm = 1,75 /T,
yto B 1,55 pa3a npessimaer Ccp, onpeeraeHHoe 1mno
npoOupHbIM aHanu3aMm cBeiiie 5000 60po370BBIX
1 KepHOBBIX Mpo0. [lo yrouHeHHOMY COJEpPKaHUIO
KpyMHOOOBEMHAs 3alIeXb MecTopoxaeHus demo-
poBckoe 1 mMeeT MPOTHO3HBIE PECypChl KaTeropuu
P, — 92 1 3010Ta. OTO OAMH M3 HaubolEee KPYMHBIX
00bekTOB OpTOH-BaJbIKCHHCKOTO PYIHOTO paiioHa,
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Puc. 4. Quarpamma 3asucumoctn Cucm (YY) ot Cep (X),
annpoKCMMUPOBAHHAA Mo pesynsrtaTtam UccrneaoBaHns
41 rpynnosowu JITT1 (79 Touek conoctaBneHus) ans
30n0TopyaHbIX 06bekToB OpTOH-BanbIkCMHCKOro 1
CMEXHbIX 30f10TOHOCHbIX parioHoB AnTtae-CasiHckom
NPOBUHLUN C AOBEPUTENbHBIM MHTEPBANoMm,
anNMnpOKCUMNPOBAHHbLIM Npu HagexHocTU 90%.
Mo Konbiwes B.O., Nopenos AT, 2014 [10]

IUIsL KOTOPOTO B HacTosIILee BpeMs pa3padaThiBaeTCs
WHBECTUIMOHHBIH MPOEKT.

Bommsu mectopoxnenus dempoposckoe 1 mme-
€TCs KpYITHAsl POCCHITB, U3 KOTOPO# ObLT0 J0OBITO 12 T
30J10Ta Ha 6-KM oTpe3ke BepxoBbs p. DenopoBka. Ko-
PEHHBIM HCTOYHHKOM IS 3TOM POCCHINU 30J0Ta HE
sIBIIIeTCA MecTopokeHne denoposckoe 1, GombImas
4acTh KOTOPOIO PACIOJIOKEHA B IPABOM OOPTY PEKH U
OT/IeJIEHa BOJIOPa3esioM OT pocchinu. [Iporuosupyercs
eie 3 aHaJIOTHYHbIE CTPATOUIHBIC MUHEPAJIM30BaHHbIE
30HBI 11O]] ICTIOBHATIBHBIMU OTJIOKEHUSIMUA HPABOTO U
JIeBOro OOPTOB PEKM M AJUIIOBHEM B ee aHuie. Mmen-
HO TaMm, B nepBoii nosoBuHe XIX Beka HalIM NpeaKd
MHOTO3TQXHBIMU MOA3EMHBIMU JaBaMHU M IIIyOOKHMHU
urypdamu paspadaTbiBasii 30HBI OKHCIICHUSI MUHEpa-
JTU30BaHHBIX 30H ¢ OOHaHIamu 3o0j0Ta (puc. 6). OTH
TOPH30HTHI TOPHBIX Pa0OT OBUIN BCKPBITHI IO PHIXJIBIMH
OTJIOXKEHUSIMU JOJIMHBI PEKH ITPU HOMBITKE 0TPadoTaTh
«LEJTUK» POCCHINH, yKe 0TpabOTaHHOW MOA3EMHBIM
criocoOom OoJiee cTa JIeT Haza.

[IpoexTupyercs pa3dOypuTh NPOrHO3UPYEMBbIE
30HBI 110 MEPEKPHITHIM NPOQUISIM U OLEHUTh B HUX
JOCTOBEPHBIC COIEPKAHUS 30J10Ta MO pe3yabTaram
oboramenus rpymnmossix JITIL, cocTaBieHHbBIX U3 MOIN-
HBIX Macc PsiIOBBIX MPOO Pa3BEIOYHBIX IEPECCUCHUH.
Oskupaercs JIOKaIN30BaTh IPOTHO3HBIE PECYPCHI 3010Ta
kareropuu P, — 60 T.

5. BHeapeHHe MeTOMKH OMpeeseHUus 0JM3KHX
K UCTHHHBIM CO/Iep:KAHN, PeKOMeH/I0BAHHOI
ITC ®BY «I'K3»

Buenpenue MeToMKH OBIIO BIEPBBIE OCY-
mecTBiieHO Ha yudacTtke Kenposckuit denopoBCKo-
Kenposckoro pymHoro moiist (cM. puc. 5). BeisaBieH-
Hble OO0 «Cubl'eo» 1 OKOHTYpEHHBIE 110 ONTUMAITb-
HoMy OopToBOoMy coaepkanuto 0,2 r/t 18 pymaHbIX
3aJie’)Keil ITOro ydactka B KOHTYpax HMPOEKTHOTO
Kapbepa ObUTH O00BEAMHEHBI B 4 KPyHMHOOOBEMHBIX
0sioka Tpu cpeaHeM KO3 PUIIMEHTEe PYIOHOCHOCTH
0,236. ITo psmoBoMy ONMPOOOBAHUIO OBITN OIEHEHBI
MPOTHO3HBIE PECYPCHI 3aJIe)Kel B ITHX OJIOKaxX KaTe-
ropun P, — 48,7 T 3010Ta Npu CPEIHEB3BEIICHHOM
conepxxanuu 1,56 r/T.

ITo 6 rpymmoseim JITII, obmieit maccoit 3184 xr,
cpenHeB3BenIeHHOE OamaHcoBoe conepkanue (Cucm)
cocraBuiio 2,46 v/t (tadmn. 1). [To yrouneHHOMY OIH3KO-
MY K ICTHHHOMY coziepanuto (2,46 r/1), B 1,6 pa3a npe-
BBITIIAOIIIEMY CPEeTHEB3BEIICHHOE coeprkanue (Ccp) o
PSIOBOMY ONPOOOBAHUIO, TaHa OoJiee JOCTOBEPHAs HO-
Basi OLICHKA IPOTHO3HBIX peCypcoB Kareropuu P —77 1
30510Ta. Y TOYHEHHBIE TPOTHO3HBIE PECYPChI KATETOPUH
P, — 77,0 T 3010Ta cO cpennum cozpepxkanuem 2,46 r/t
anpo6uposanbl OI'VII IHUT'PU (IIpotokonm Nel4 ot
11 HOs1Opst 2014 roma).

[NepeorieHka KauecTBa 1 KOJMMYECTBA IPOTHO3HBIX
pecypcoB 30110Ta yuacTka KerpoBCcKoro B mporiecce BHe-
JpeHus pa3paboTaHHOro crocoba [8] oleHKH OJIM3KUX
K UCTUHHBIM COJICP’KaHH 30J10Ta B PYJHBIX TeJlax M0
OanaHcy MeTailia, U3BJIEYEHHOTO B MPOJYKTHI o0Oora-
meHus u3 rpynnobix JITII, cocTaBieHHBIX U3 MOTHBIX
Macc PSIOBBIX P00, TO3BOJIIN YIYUIIHTH OKUIAEMbIe
KOHOMHUECKHUE MOKa3aTeNn ocBoeHus Oymyiero Ken-
POBCKOTO MECTOPOKICHUS (Ta0I. 2).

Be3 cymiecTBeHHOTO yBEIMYEHUsI CpOKa OTpadoT-
KH 3TOTO O0ObEKTa M KalUTAJUIOBIOKEHUH B OyIyromnii
PYIHHK, IPOEKTHASI TOJI0BAs T0OBIYA 30JI0Ta BO3PACTAET
¢ 2,6 no 4,1 1, okymaemocTs cHIKaeTcs ¢ 10 mo 5 mer,
BHYTPEHHSS HOpMa JoXoaHOoCTH yBemnuutces ¢ 10,1 xo
19,7%, a uHIEKC TOXOAHOCTH — ¢ 1,6 110 2,6.

Jist OpToH-babIKCHHCKOTO 30JI0TOHOCHOTO paii-
oHa, Tie erte 20 JeT Ha3aj He 3HAYNI0Ch 30JI0TOPYIHBIX
00BEKTOB, CyMMapHbIE POTHO3HBIE PECYPCHI 00BEKTOB,
BBISIBIICHHBIX 32 Cpe/icTBa (eepaibHOro OroKeTa ¢
WCTOJH30BAHUEM METOJIMKH BajOBOTO M T'PYIIIOBOTO
ompoOOBaHUS, TOCTUIIIN: KATETOPUHN P1 —123 1T, P2 —14T
u P, —260 T 30500Ta.

HanbHeilas oleHKa MEPCIEeKTUB BbISBICHUS
00BEKTOB C OOHAHIIEBBIM paCIpPEeICHUEM 30JI0Ta B
30JIOTOHOCHBIX paiioHax AnTae-CassHCKOW MPOBUHIINN
OCYIICCTBIISIETCS BHEJIPEHUEM OXapaKTepU30BaHHOU
METOJIUKH TPU 0OOCHOBAHHUU W MPOU3BOJICTBE ITOUC-
KOBBIX paboT.

gaodoo%9noduoal n 801349990031 auHeaoduuao
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1-5 —BepxHeMpaccKas oACBUTA,

HIDKHSISI Tauka (OOTOMCKHIA sipyc):

1 —necyanuku; 2 — aneBpOIUTHI;

3 —aprUUIUTHI K YEPHbIE CIIAHIIBL;

4 —M3BECTHSAKM; 5 — aH/IE3UTHI, X Ty(ONaBbI H Ty (DbI;
6 — HIJKHEMpaccKasi TOJICBUTA (aTabaHCKuii sipyc):
AHJIE3UThI, 0a3aJIBThL, HX TY(BI,

KPUCTAJLIMYECKHUE 3EJICHbIE CIIaHIIbI;

7—rab6po nopduposuaHOE B 11aba30BON OTOPOUKE;
8 —naiikn 1naba3os; 9 —rabopPO-TMOPUTEI;

10 —ropu30HTBI pYIOHOCHBIX IPayBAKKOBBIX
IECYaHUKOB 1 YEPHBIX CIIAHIIEB;

11 — muTOXMMHYECKIE AHOMAJIMH 30J10Ta;

12 — mouckoBbIe BHIPAOOTKH:

a—KaHaBbl; 0 — CKBAKMHBI;

13 —mTonbHs; 14— pa3peIBHBIC HAPYILECHNUST;

15 — 30HBI pa3pbIBHBIX HAPYIIEHHI, IPE/ICTABICHHbBIE
PAacCIaHIOBAaHHBIMU OPOJAMH, Y4aCTKAMH C PYHOI
MHHepajn3anmeii;

16 —poruo3upyeMble pyIHbIE 30HBI

Puc. 5. PygoHocHble ropu3oHThl PegopoBcko-KegpoBCKOro pyaHoro nons

(] 2T o[5S N o I o [~ o) o7 7 1o MES T oA =]

1 — TeXHOTEHHBIC OTIIOXKCHHUS; 2 — IIOKPOBHBIC OTJIOXKCHHUS, IIPE/ICTABICHHBIC TIeOHEM U IIbl0aMu 11aba30B U IIECUYAHUKOB C IIPUMECHIO XKEJITHIX
CYIIIMHKOB; 3 — @) — IIOKPOBHbIE OTIOKEHUSI, IPEACTABICHHBIE JKEITHIMU CYIIMHKAMHU C PEIKUMU IIIbI0aMH U 1ieOHeM anaba3oB, 0) — alIlOBHAIbHbIC
omioxkeHus; 4 — noneputsl (nadasel), 5 — noppupoBuHOE rabdpo; 6— MUHEPAIN30BaHHBIC 30HBI C IPOKUIKOBO-BKPAILICHHBIMHU 30J10TO-MarHETUT-
Cyab(HIHO-KBAPLIEBBIME PYIaMH B alIbOUT-KBapL-aHKEPUTOBBIX METACOMATUTAX 110 PA3JINYHBIM [I0POJIAaM; @ — BCKPBITBIC IITOIbHE U CKBOKHUHAMU B
1995-2003 rr.; 6 — BCKPBITHIE MO3EMHBIM CIIOCOOOM B TI0THKE pocchinu B 1832-1847 rr. u kapbepom B 1997 1; 7 — necuaHuku, 8 — 30JI0TOHOCHbIE
YIICPOAUCTBIC CEPULUT-XJIOPHUT-TIOJICBOIINAT-KBAPLEBBIC CIAHIBI C IPOKUIKOBO-BKPAIJICHHON 30J0TO-MarHETUT-CYyIb(UIHO-KBAPLECBON
MUHEpanu3anuei (TepprureHHbIe PyAOHOCHBIE TOPH30HTHI (DITHILICBOM TOMIIN); 9 — CepIICHTHH-TAIbK-KapOOHATHBIE MOPOBL; | 0 — H3BECTHSKH;

11 — aneBponutsl; 12 — 1oA3eMHBIE TOPHBIC BHIPAOOTKH, NpoiineHHbie B 1 nonosune XIX B.; 13 — OypoBble CKBaXXUHBI; 14 — IITONBHS, TIPOHICHHAS B
2001 r.; 15 — a) — rpaHuna CTPYKTYPHO#H KOPbI XUMHYECKOTO BBIBETPUBAHMS M HIDKHUI KOHTYp paszButus 3KXB 1o miacrooOpa3HbiM 3aiexam
MIEPBUYHBIX Py, 0) — pa3pbIBHBIC HAPYIICHUS

Puc. 6. Mogenb 3onotopyaHbix 30H B 6opTax u nnotuke ®eqopoBcKor pocebiny, otpabotaHHom B XIX Beke
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Tabmuna 1

ComnocTrapJjieHHe CPeTHUX COEeP/KAHUI 30J10TA, ONpe/iesIeHHBIX N0 pe3yJbTaTaM PSAI0BOro onpodoBaHus
(Ccp) n no 6anancy meraia (Cucm) B IPpOAYKTAaX TPaBUTAIMOHHOIO0 odoramenus rpynnossix JITII
yuyactka Kenposckuii

Cpennue cofep:kaHus 30J10Ta, I/T Koagd.
YucJio 1 BUJ Macchl . 5 o Gaxamey A poayKTa 3anmkeH. Cucm
npo6 B cocTaBe | rpyn- 0 mpooup- Jalcy AH B MPOLyKTaX PAIOBBIM
Ne | NeNe ITHT TPYNNOBBIX noppix | HbIM aHAJIH- oboramerust JITIT onpoGos.
JTII JTIL, kr 3aM psiIoBBIX IIpoGupHbIe Jlannble (Ko), ot — no,
1pob (Cep) AHAJIU3bI HUAHUPOBAHUS (cpenHuii)
JITIT Nel- 1,88-2,06
1 Kep 31 6oposmoBas 343 4,06 7,62 8,38 (1.97)
JITIT Ne2- 1,51-1,73
2 Kenp 97 60p03TOBBIX 949 1,50 2,27 2,60 (1.62)
JITIT Ne3- 1,06-1,12
3 1-Kenp 68 00pO3IOBBIX 604 1,24 1,31 1,38 (1.09)
4 JITIT No3- 107 60p0310BBIX 931 0,83 1,02 1,09 1,24-1,31 (1,28)
Kenp
28 KepHOBBIX C
s | NS oo 143 2,87 4,34 438 1,51-1,53
1-1-Kenp . (1,52)
roJIOBKOM 4
JITIT Neb6- 1,28-1,31
6 1-Keap 50 KepHOBBIX 214 1,27 1,62 1,66 (1.30)
Cymma 381 3184 1,69 2,37 2,51
Cpennee 531 1,58 2,46 1,6
Tabnuma 2

ConocraBjieHHe OCHOBHBIX Pe3yJIbTaToB OlleHKH y4acTka KeapoBckuii o J1aHHBIM PsIIOBOT0
1 GoJiee JOCTOBEPHOTO I'PYNIIOBOr0 ONPOGOBAHNSI Pa3BeI0YHBIX NepecevYeHmii, OKOHTYPEHHbIX
no 6oproBomy coaep:kanuio 0,2 r/t

Howasate Ilo naHHBIM PsII0BOTO Ilo naHHBIM IPyNNOBOTrO
onpodoBaHMsA onpodoBaHuUs
Pecypcbl pyabl, MIIH T 31,3 31,3
CpenHeB3BeIICHHBIC COACPKAHMSI AU, I/T 1,56 2,46
[Iporuosusie pecypcsl Au, T 48,7 77,0
JocroBepHOCTh OnpoOoBanus, % 63 100
KoadhpunueHt koppexiym 1 1,56
Pe3yabTaThl YKPYIIHEHHOIi re0/10ro-3KOHOMUYECKOH OLleHKHU

Cpok oTpaboTKH, JIET 15 15

TonoBast 1oObya Au, T 2,6 4,1
KanuranosiokeHusi, Miipj pyo. 6,3 7,5

OxymaemMocThb, JIeT 10 6
Buytpenssst Hopma goxognoctu (BH/), % 10,1 19,7
Wunexc noxoguoctu (MJ1) 1,6 2,6

C 2015 roga nmo I'oc3akasy BBIIIOJHSIOTCS
NOMCKOBbIe paboThl Ha Marbl3MHCKOM Y4acTKe
Bbanbikcy-M3acckoit mnomanu KysHeukoro Amaray,
rae OypoBbIMH paboOTaMu BCKPBITHI MOIIHBIE MUHE-
panu30BaHHbIE 30HBI B JHMILE U OOpTax KpyHHOH
pocchimnu, 20% 30710Ta KOTOPOM COCTABIISIN CAMOIKH

Maccoii 6omiee 30 .

Maccou oT 5 1o 24 kr.

Amnanormgabie padotsl o ['oc3akazy ¢ 2015 rona
BBINIOJIHSAIOTCS HAa YaHbIIcKo# mowaau PynqHoro A-
Tas, riae Ha pyoexe XIX u XX BekoB u3 pocchineit Bo-
POHIIOBCKOI'O y4acTKa JOOBITO HECKOJIBKO CAMOPOIKOB

OO0BekT: «PeBH3MOHHO-ITONCKOBBIC PabOTHI C

LEJIbIO BBIABJIICHHA 30JIOTOPYAHBIX MCCTOpO)KZ[CHI/Iﬁ

aoos9%9noduoal u 801349990031 GMHBSOdMUGD‘OW
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c OOHaHIEBBIM pacrpeiesieHneM 30JI0Ta B 30J0TO-
poccrimubix y3nmax Antae-CasHckoit u EHuceickoii
MPOBUHLIMI BKJIIOYCH B KQ4ECTBE PE3EPBHOTO B Iepe-
4yeHb 1o BocnpoussoacTBy MCb Poccuu 3a cpeactaa
(enepanbHoTro OrOKeTa Ha 2016 TOI.

BriBoabI

1. B xauecTBe KOpEHHBIX HMCTOUYHHMKOB KpyI-
HbIX pocceinei [llamanckoro pyaHoro yszna 3aman-
HbeIx CasiH IPOTHO3UPYIOTCS 30JI0TOPYIHBIE OOBEKTHI
LITOKBEPKOBOTO THIIA BO (MIIMILIEBOW TOJIIE, HA Tepe-
CEUEHUHU OJIATONPHUATHBIX CTPATOUJHBIX TOPU30HTOB
MOMEPEYHBIMU PYJOHOCHBIMU TEKTOHUYECKUMH 30-
HaMH C 30JI0TO-CYNb(HIHO-KBAPLEBHIM KHIbHBIM H
MPOXKUIKOBO-BKPAIUICHHBIM OpYACHEHHEM B albOWT-
KBapI-aHKEPUTOBBIX METACOMATUTAaX.

Hns OproH-banbiKCHHCKOTO PYAHOTO paiioHa,
ripu aHasioruaHoM lllamaHckoMy pyHOMY Y31y cOCTaBe
PYZIHOW MUHEpaIU3alliH, XapaKTEePHbI CTPATOMIHbIE 3a-
JIEKH 30JI0TO-CYIIb(QHTHO-KBAPIIEBBIX Py B TOPU3OHTAX
rpayBaKKOBBIX NECUYaHHMKOB, PACIOJOKEHHBIX BJOJb
COpBaHHBIX KOHTAKTOB C KAPOOHATHBIMHU U BYJIKAHOT€H-
HBIMU TU1acTaMu (GruieBoit Tonmu (peropoBCKUi THIT
¢ OOHAHIIEBBIM U THE3JIOBBIM pacpeie/iCHUEM 30J10Ta).

[t BepxHEeaMbUILCKOTO PYIHOTO y3J1a IPOTHO3U-
PYOTCst 00BEKTHI OEPE30BCKOTO TUIIA, TIPE/ICTABICHHBIC
HE TOJIbKO TPAaHUTOUIHBIMU JTAalKaMH C JIECTHUYHBIMU
MPOXHUIKAMH B BYJIKaHUTAX, HO u Oosee OOraTbIMu
MHHEpaJN30BaHHBIMH 30HaMM, OPUEHTHUPOBAHHBIMU
MOIIEPEYHO JaiikaM 1 paciiojOKEHHBIMHU MO/ OOTaThIMH
y4acTKaMH POCCHINEN 30J10Ta.

2. 1151 o1ieHKH 0OBEKTOB C KPYITHBIM 30JI0TOM Pa3-
paboTaHbl METOIMYECKHE PEKOMEHIAIMH [T OIpe/ie-
JIeHHUsT ONM3KUX K UCTUHHBIM COJEPXKaHUHU 30J10Ta 10
OayaHCcy MeTasuIa B IPOLYKTaxX 000ralieH s IPYIIIOBBIX
po0, COCTAaBICHHBIX U3 MOJHBIX MAcCC PSIOBBIX MPOO
Ppa3BeAOUHBIX IIepecedeHuil. MeTonuuecKkue peKoMeH/ 1a-
uuu paccMorpensl B 9TC OBY I'K3 u pexomeH10BaHbI
K BHEJIPEHMIO JJI OIIEHKH IMPOTHO3HBIX PECYpCOB Ha
CTa/IN1 MOMCKOB M KOHTPOJIS KauecTBa PsZI0BOTO OTPO-
OoBanus Ha Apyrux craausx ['PP.

3. OnbIT BBISABICHHUS 30JI0TOPYAHBIX OOBEKTOB C
OoHanuamu 3010Ta B Antae-CasHCKOW MPOBUHIIMU B
JalbHEHIIIEM MOYKET OBITh PaCIPOCTPaHEH ISl TOMCKOB
AHAJIOTMYHBIX OOBEKTOB B JOJIMHAX peK MaraiaHckoi,
baiikano-ITatomckoii, EHucelickoil u Apyrux NpoOBUH-
uuit Poccum, rae uis 60raTbiX M KPYITHBIX POCCHINEH
HE Be3/I€ YCTaHOBIICHbI O0TaThle KOPEHHbBIC HCTOYHUKH.

4. TlepcrieKTUBBI OOHAPYKEHUSI KOPECHHBIX Me-
CTOPOX/ICHUI ¢ OOHAHILIEBBIM PACHPEACICHUEM 30J10-
Ta BOJIM3U KPYHHBIX POCCHINEHN MOJIOKEHBI B OCHOBY
000CHOBaHHMSI MTOMCKOBBIX paboT /i psiga 0OBEKTOB,
BKJIIOYEHHBIX B MepeYeHb rOCYIapCTBEHHOIO 3aKa3a
(enepallbHOTO areHTCTBA MO HEAPOINOIb30BAHUIO TIO

Te0JIOTHUECKOMY M3YyUEHHIO HEeJp ¥ BOCIPOU3BOJCTBY
MUHEPaJIbHO-ChIPhEBOI 0a3bl 3a cUeT cpecT (eaepab-
Horo Oroxera Ha 2015 rox u 1o 2020 rona.
Kurouessle ciioBa: Anrae-CasHcKasi IPOBUHITHS,
POCCHIITH 30J10Ta, KPYITHOOOBEMHBIE 30JI0TOPYIHBIE Me-
CTOPOXKIICHHS, TPYIIIOBOE U PSIIOBOE ONIPOOOBaHKE, 10-
CTOBEpHOE COJICp)KaHHE 30J10Ta, TPOTHO3HBIE PECYPCHI.
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