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BBEJAEHUE

Hcropus moberau 30n0ta Ha Enmcefickom kpsbke B KpacHospckom
kpae HaurHaercd ¢ 30-x ronos XIX croneTus, KorAa HOHCKOBBIMHE Hap-
THAMHM OBUTH BBLABJICHE OOraTeHIIie 3010TOPOCCHINHBIE 3aTIeXH Ha 00~
HIMPHBIX CEBEPHLIX MPOCTPaHCTBaX EHMCES B MEXIypeube ero NpaBbix
1puTokoB — AHrapel ¥ Ilonkamerno# TyHrycky.

B 40-e rozp! 3TOT 30JI0TOHOCHBIN palioH, Ha3sBaHHBI EHHCcelcKkuM,
BMECTE ¢ OCTANBHBIME HpuHickaMu Cubupu obecneumsan & 1845-1860
[.T. HOCTAaBKY POCCHICKOH KasH€ PEeKOPIHOTO KOIMYECTBA BAJFOTHOTO
metasuia — oxono 106 T (80,1 % obmie# no6sram Poccun) nipu cpenne-
roOBOM ypoBHe 21,2 T, KOTOPBIH B HOCIEAYIOIIHE roAbl He ObLI MpPEBbI-
WICH HA ONHHUM M3 Ipyrux palioHoB Poccum, uto no3sonuno Poccuifckoi
Wmnepun yTBepmuthcs B 1846-1848 rr. Ha mepBoM MecTe B MHpe IO
00bemy no6bIuH 3050Ta ¥3 Henp (B.B. Pynaxos, 2002). _

bnaropaps sTum oTkpsITHaM, B 40-e rogs! Ha ceBepe EHMCEHCKOTO OK-
pyra BO3HMKI/IA INHPOKAs CETh IPHHUCKOB CO BCEBO3PACTAIOIMM 0OBEMOM
HOOBIMH 301104, MAKCHMYM KOTOPOro GbuT JOCTHTHYT B 1848 romy, korma
371€CH OBLTO CyMMApPHO 10651T0 0K0J10 20 T 30J10Ta, B TOM 49HCIIE OKONO 15 T
— Ha IIPUMCKAX CEBEPHOM rPyINbL. 3a BECh JOPEBOMIOLIMOHHBIH TIEPHOL U3
Hefip Enuceiickoro oxpyra 6010 H3BI€4eHO mopsaaka 590 T 3o/0Ta.

O macmrabax 3amacoB POCCEITHOTO 30JI0Ta MOXHO CYUTS 1o I appu-
noBckomy mipumcky K° Pasanosa, ['opoxosa u MamapoBa, Ha3sBaHHOMY B
4ECTh ero IIePBOOTKphIBATE A NoMCKoBHKa [ aBprisr Mamaposa. Pacno-
JoXeHHbIH Ha p. Orss, OH HMe MOIHOCTH 30JI0TOHOCHOTO IIACTa A0
32 apums (23 MeTpa) IIpH TMHe IPHECKA OKoJIo 5 BepeT (5,3 kM). DTOT
MPUHKCK €IIe B T TO/bI CYMTAJICS HeucuepnaeMsM borarcTeoM, k 1864

‘Toxy Ha HeM 656110 J06BITO 12,6 T 30710Ta, M ero SKCIUTyaTanys IpomoN-

xanack 10 1893 ropa (puc. 0.1).

B coserckoe Bpems paboTbl Ha 3TOM npuricke GbUIH IPONOIDKEHbL, B Kom-
nanms «IJomocy, npumemmas B Kpacrostpekuii kpait B 1980 roxy 3 Mara-
JiaHa ¥ CHIENMAaTM3HpPYIOMAscs B HaYaNbHbIN IIEpHO Ha JOOBUe POCCHIITHOTO
30013, B 1992-1994 rr, no6b11a Ha 3TOM HIpHMCKe ewre 670 Kr 30710Ta.

Jlo6br4a 30510Ta M3 PYAHBIX MECTOPOXKAEHUIT Ha ExycelickoM Kpske
OPOBOIWIACE B JOPEBOIIOLMOHHOE BPEMA M HaJalle COBETCKOIO TIEPHO-
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Ia B HeOONBIINX MaciiTabax: NPUUCKAMH, ApTeIIIME, PYIAHAKAMY, B 0C-
HOBHOM M3 30JIOTOHOCHBIX KBapUEBBIX XWJI, TOBEPXHOCTHEIMH AMaMH,
mypdamy, HeCONBIUMU KaphepaMy X TOX3eMHBIMH BEIpaboTKaMH Ha
orybuay 30-50 M. ¢

B coserckuif nepron Haubonmee KPYIHBIM K NPaKTHHSCKH EXHHC-
TBEHHBIM B PETHOHE PYJHHUKOM, TOOBIBAIOIIIM PYHHOE 300TO, 6511 Co-
.. BETCKUIA (ABeHHPOBCKHIA), OTKpHITHU eme B 1908 . u nomyyasmui 1,5
— 2 T 30710Ta B TOX C OMHOUMEHHOTO MECTOPOXKICHHS.

Veenruenre JOOBIMH PY/IHOTO 30JI0Ta B PErMOHE CBA3aHO ¢ OCBOSHH-
€M ONHOTO M3 KpynHeHIrHx B PO OnuMua uHCKOro MeCTOPOXISHN,
Hagaro Kommanue#t «Ilomocy rroesne nomyyenus jsuieHsan B 1994 rony.

Ha 310t mepriojt yaTeHHbIe rocGaancoM 3arachl pyaHoro 3omora B Ce-
Bepo-Enuceiickom patiode (cerep Enucelickoro kpspka) coctasmuid 550
T OaJIaHCOBBIX KaTeropui, 13 HUX B OIMMITHAIMHCKOM MECTOPOXKIEHUT
—390 1, a rogoBas qobsrda pyHoro 30510Ta ObUIa Ha YpoBHE 2-2,5 T.

Tlocrpour u 3amycTuB B 1996 rony nepByro 300TOU3BIIEKATEb-
Hylo (abpHKy NpOH3BOAMTENBHOCTEIO 1,5 MIH. T pyast B rox, Kom-
nanus «IJomocy pesko ypenuumia 1o6egy 3010Ta B KpacHoapcekom
kpae, a ¢ 2003 roma ¢ myckoMm BTOpOH, a 3aTeM W TPEThEeH 3070TO-
H3BJIeKaTeIbHOH (Gabpuku U cosganueM Ha 6ase ONMMIIHAIUHCKOTO
MEeCTOPOXKIESHHST COBPEMEHHOI0 TOPHO-000raTUTEIBHOTO 30JI0TOPY -
HOro xoMb6uHara MupoBoro ypoHi (puc. 0.2), camoro KpynHOro B
P®, ¢ obremom romoBoit mobsun ¥ nepepaborku pyasl 10 MnH. T 1
BHITyCcKOM Oosee 27 T 30m0Ta, BRIBeNna KpacHospckull kpail B auie-
pHI 30m0Tono0kdl Poccnu, BepHYB eMy 31y ciaBy depes 155 ner u
0T0o0OpaB IepBeHCTRO Y Maraganckoll obnacTy, yaepKuBaBLIeH ero B
TedgeHue boree 40 ner. ‘

Coznae 8B 1995 rojmy cBoro cOOCTBEHHYIO Te0I0rOpa3BelOUHYIO map-
turo, Kommanus «[lomoc» 3a BOCTaTOYHO KOPOTKHMH IPOMEXKYTOK Bpe-
MeHH, cOOpaB BBICOKOTIPOGeCCHOHATBHBIA KOJUIEKTHB, OCHAaCTUB COB-
PEMEHHBIM 000pyIOBaHHEM U pa3paboTaB CBOIO BBICOKO3(dEKTHBHYIO
CHCTEeMY BeJIeHHS Te0Joropa3BeOYHBIX paboT, IIpeBpaTuiia ee B CaMoe
MOIITHOE Te0NoropasBeJovYHOC TIOApa3ie/ICHYE B PETHOHE, CIIEHaH3H-
PYIOIIeecs Ha TIOUCKAX U pa3Bellke PyIHOro 30J10Ta.

3710 no3powio KoMImaHy yBETUYHTS CHIPBEBYIO 6a3y PyAHOIO 30510~
Ta 3a cuet, cobeTreHHbx cpeacts B PO (KpacHospckuil kpail) Ha 428 T
¢ yaetoM 60 T prpocTa 3aracoB 3010Ta IPH 3KCIUTYATALIHH.

Pue. 0.7 Hanopana copicbtx padont amipunsls paspesost ia laspuaoackos npuucke (aj
U KOHHOU J0CMAEKU 30.10NMOHGCHBIX NECKOS KA NPUMDIGOY IO YCMAROGKY NPRUCKA
rgosnanuu “Pasanoe w Ko” ¢ cucmene Bepxueir Tynzyenu
(no cpaciopan 30-x codos NIX 6.)




Puc. 0.2 MNaxopama: npomnnowaaky OnuMnuaauHCKoro ropHo-oBoraTuTensHoro koMBuHaTta (a), kapkepa “Boctounbiii” (G)

~3

BBEJIEHUE

B mpemiaraemoli kuure, sonpexu yreepxaeniio B.M.Bephanckoro
(B.W. Bepnanckuii, 1922) 0 TOM, 4TO «... B CIIEIIHOM ITOTOHE 3a 30JI0-
TOM HEJTOBEK MAJIO TPATHII BpEMEHH M CPEACTB Ha NIO3HAHKE €r0 CBOHCTB
...» aBTOpaMu, coTpyaHuxamu Komnanun «Ilomocy, chenaHa nombitka
o6oOMEeHNs HAKOIICHHOO NEPeIOBOre ONbITa paboThl FeoIOrHIecKoi
cnyx0bl B 3€ICHHAM T'e0JIOTOPAa3BEOIHEIX M SKCILIYaTallMOHHBIX paldor,
yicciAeoBaHMi B O0JIaCTH pYJHOM M TEXHONOTMYECKOH MMHEPalIOruu
Ha 00BEKTax pasBelxd ¥ J00bYH chIpbeBol Gasel KoMnanuu, a Taxke
reooruyeckoil rradopMalmy, NOMYYEeHHOH 0 MECTOPOKIEHMAX IPY HX
pa3BelIKe.

ABTOPBI BRIpXAOT NTy6oKylo OnarogapHocTs coTpyanukam 3AO
«ITomocy [Ipumannukory A.B., Wsuny C.C., Cokonosy E.M., bopo-
ayikaHy A.B., Axmersaneesoii YO.3., Kpusomasosoii I'B., Ilasniouen-
ke M.C. 3a yuacTye B MOIrOTOBKE MarepHallob KHUIH.
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ITABA 1

T'EQJIOTMYECKOE CTPOEHUE M CTEIIEHD
PA3BEJIAHHOCTH 30JI0TOPY/IHBIX
MECTOPOKIEHUI CHIPBEBOM BA3BI KOMITAHVA
«JI0JIFOC» B KPACHOSIPCKOM KPAE

CoippeBas 6a3a KOMIIAHMM B HACTOsIIee BPEMs BKIIOY2ET IATH 30-
JIOTOPYIHBIX MeCTOpOXAeHHi — Onmumnuanuuckoe, Teipagunckoe, Oe-
Hbe, bnarogaraoe, TUTHMYXTa — pacIoIOKCHHBIX B Iipeenax JHIeH3U-
onHOM ONMMIAATMHCKON TIOMALY pasMepoM okono 1,4 Teic. kM2, Ha-
xonsmeiics reppuropuansHo B Cepepo-Enmcetickom pafione KpacHosp-
cKoTO Kpas, B 60 KM K fory ot nocenka Cesepo-Enmcedckui (puc.1.1).

Ha Bcex 3THX MECTOPOXK/ICHHAX BEITOITHEHB! OLIEBOYHBIE H pa3Be/i0d-
Hele paboThl, ToAcUHTaHkl B yTBepxKaeHs! I K3 PO 3anackl 30M0TBIX PYA,
TPOIIIE/IIIHE TAKKe MEXITyHaPOIHBIA ayIHUT.

Jlna napyx u3 HUX — OyieHpero ¥ brarogarHoro mpu3HaHo NepBOOT-
KpHIBATENBCTBO KOMIIAHMH, IpU4eM biarogaTHoe MeCTOpOXIEeHHE OT-
HOCHTCA K HOBOMY MOPQOIOrHYCCKOMYy THILy OpYHEHEHHs, paHee He
M3BECTHOMY B IIPOMBILIIEHHBIX MacmTabax Ha EHHCEWCKOM Kpsbke
— MOIIHBIX MUHEPATM30BAHHBIX XKHTEHO-TIPOXMIIKOBBIX 30H (JIMHEHHBIX
IITOKBEPKOB).

Tpu mecTopoxaerus — OnuMiagusackoe, bnaromarHoe, Turumyxra
— 0TpabaThIBAIOTCS, a [Ba MelkHX — Tripagunckoe ¥ OJeHse — yxe moin-
HOCTBIO 0TpabOTaHEL

I'eosiorudeckas NO3KIMA STHX 30I0TOPYIHEIX MECTOPOXKIEHHH OIpe-
HemaeTcs UX pacloyoKeHHeM B LeHTpaIbHOM JacTu Telcko-Tarapckoi
CTPYKTYpPHO-(GOpMAIIOHHOM 30HEI (300TOpyHor0 Tosca 1o JLB. Jli)
Enuceiickoro xpsoka (JL.B. JIn, 2003).

1.1 Teomoro-crpykrypHasi nosunus Teiicko-TaTapckoi
CTPYKTYpHO-)OPMANHOHHOM 30HBI

B coBpeMeHHOM NOHHMaHKK EHHCEHCKHI KPS — IIBIO0BO-CIIa A a~
TOE COOpY)KEHVE MIIA CJIOXKHO ITOCTPOEHHBIN rOPCT, BOSHHKIUKMA B ITpe-

[eonoruyeckoe CTPOCHHE ¥ CTENEHD PA3BEIAHHOCTH 30NIOTOPYAHBIX MECT OpO}K,l{cHHFI 9

nenax Enuceiicko-TypyXaHCKOH OCTPOBOLYXXKHOH CHCTEMBEI, 3aJI0XKHB-
weiica B pudee Bronb 3ananHoll oxpanHsl Cubupcxo# ruiarGopMel Ha
KOpe KOHTHHEHTAIILHOTO THIIA ¥ OTPAHHYMBAIOLIMICS OT MPHICTAFOIIHX
cTpykryp Cubupckoii mwiardopmel v 3anagnao-CHOUPCKOl [UIATHL [y~
GUHHBIMH PA3/IOMaMH.

- O6imue gepThl €70 BHYTPEHHEH CTPYKTYPH K €ro pyaHsiii (B T. 4.
¥ 30;10T0)- IOTeHIMaNn GOPMHUPOBANUCEH, INIABHBIM 00pasoM, B x0ze
[03HEOpPOTEPO30HCKOTO TEOCHHKIIMHAIBHOIO IHKIA, ¢ BOSHHKHO-
BeHHEeM cHCTeM DIyOHHHBIX CTPYKTYp, KOTOpBHIC B MOCICHYIOIIEM
onpenenuiu 060co0NeHHe CTPYKTYPHO-(GOPMALHOHHBIX 30H (C®3)
— Ilpuenuceiickoii, Teiicko-Tarapckoit (LlenTpanpHoii), Heprope-
gercko-Kamenckoi v Awnrapo-KaHCkoH, pasBHBaBIIUXCA IIPU pas-
JINYHBIX TEeKTOHHYECKUX PEXHUMAaX — OT 3B-J0 MHOI€OCHHKITHHAIb-
Horo {puc. 1.2). )

"JTU 30HBI OTTPAHMYEHB! APYT OT JPyra paslioMaMH DIyOHHHOrO 3a-
JIOKEHHA 1, SBJBUACH THITOBGIMH BHYTPEHHHUMM 3JIEMEHTAMH I'e0CHHKITH-
HAJIGHBIX TTOIBIDKHEIX MOSCOB, PA3TMYAIOTCS M0 ITyORHHOMY CTPOSHMIO
¥ 0671a/12I0T COOTRETCTBYIOMIMMHE MM I€O0JOrHYEeCKHMH M PYITHBIMH (Op-
ManmaMu (tabi. 1.1).

B MerannoreHndeckoM oTHomecHHH Tekcko-Tarapcekas (Lledr-
pansHas) C®3 sBIfeTCA THITHYHO FPaHUTOQUIBHON M npobuInApo-
BaHa Ha 30JI0TO€ OpyIAeHEeHHE NPH NOAYMHEHHOM pPaCIpOCTPaHEHHH
MATHETHTOBOM, CYyPbMIHOM, OJIOBSHHON M BONB(PPaMOBOH MUHEpaIIH-
3amui.

Bepxuuii UHTepBI pa3pe3a KPUCTAIHIECKOro (yHamMenTa (B TOM
ypcne 1lenTpansioit CO3) IpencTaBIeH PaHHETIPOTEPO30ACKOH ByNiKa-
HOTEHHO-KapOOHaTHO-CIIaHIeBOH accolMalyel, conepaleil BKIove-
HHS OPTO- M MapaaM¢puOoIuTOB, KBapuuros (Tadi. 1.2).

B 0CHOBaHHM 3aJIETAOIIETO BHIIE MO pa3pe3y puEHCKoro reocus-
xuHaTsHOro Komiuiekca (R -R'.) pacmomaraercs kapOoHaTHO-1Iecya-
HO-aJIeBpOC/IanIeBas kopauHckas accormauus (R, kd), masaemu mo-
POIHBIMU COCTABJISIOIAMY KOTOPO# SBJISIOTCS CHAHLBI H aleBPONUTEL,
BTOPOCTENEHHBIMY — BYJIKAHWTHI, CyIIECTBEHHO KBAPLEBEIE H MOJIEBO-
IUIIAT-KBapLIeBble TIECYaHHKH, PEAKMMH - M3BECTHIKH, KOHIJIOMEpATsl,
IPaBEeNMTHL.

Bhile 110 Pa3pesy pacroiaraeTcs ClaHueBas ropOHIOKCKO-yne- -
peiickas accoumanus (R', gr+ud), o6ocabanBasch Cpeiu CMexHBIX
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obpasopanuit, 61aronaps IOBOJIEHO OMHOOGPA3HOMY COCTaBY H3-3a
npeobIaganus cJaHlUes, OKpPalleHHbIX B TEeMHO-CepEIe [0 YEPHBIX K
3EJIEHOBATO-Cephle TOHA, HNPEeAMYIIECTBCHHO MENKOCHORYAThIX, OT
XOpOWO OTCOPTUPOBAHHBIX A0 AJEBPHUTHCTHIX, PEIKO AJEBPHUTOBBIX
B BKIIFOYAIOIUX ABHO BTOPOCTENEHHBIC IO MOIIHOCTH ITaKeThl pas-
HOMAacmTabHOCHOHYATEIX U MEJIKOCIOUCTRIX aJIeBPOJIMTOB U CllaH-
LEB.

I'opbunokcko-yaepeickas accolHalys 3aBepiuaeT MpOayKTHBHEIN Ha
PYAHOE 30JI0TO MHTEPBAJ IIPOTEPO30HCKOrC paspesa, CyMMapHas MOTI-
HOCTB KoToporo gocruraer 5000m. Bee Oonee Mooasie mo Bozpacty ac-
COLMALIMK PACIIPOCTPAaHeHbl OTPAHHYEHHO U 3HAYUATENEHO 3POIHPOBAHEI
Ha pa3JIMYHBIX 3TallaX pa3BUTHAL

XapakrepHoil ocobernnoctsio Teticko-Tarapckoit C®3 saBnsercs
MacmTabHO TpPOSBIIEHHBIE IIPOIECCH MarMarM3Ma u yILTpaMeTa-
Mopousma. MxX mpoaykTsl 3adUKCHPOBAHEI Ha BCEM ee NPOTAKEHHH,
MTOJBEPKEHBI TEKTOHHYECKOMY KOHTPOJIIO H OXBaTBIBAIOT BPEMEHHOM
UHTEPBAll OT apXes 110 BEH] BKIIOUUTEIbHO. B MarMaTudeckux obpa-
30BaHHAX OTMeyaeTcs npeobrafaHue IOPOI KMCIIOro cOCTaBa ¢ -
POKHMM CIIEKTPOM — OT NEHKOrPaHHWTOB 1O INEJOYHBIX rurnepOasHToB
M KapOOHaTHTOB ¢ OTYETIHBO BBIPAKEHHOHN ITyGHHHOMN retepodaiu-
anmpHOCTHIO (Tabm. 1.3).

B crpykrypHO-TeKkTOHHUYecKoM oTHomeHun Teiicko-Tarapckas
C®3 mpenctapiser coboi MONOCY MOPOX, MOABEPKEHHBIX CKIIa-
9aTo-paspeIBHOR AeOpMaliy, OTBEYAomel 10 061eMy CTPOSHHIO
aHTUKIMHOPHIO. OHa NPOTATMBAETCA B CEBEpO-CeBepO-3arafHOM
HanpaBlIeHHUH BIOJIb 0CEBOH YacTH EHucelckoro kpsoka Ha 450 kM
(puc. 1.2), orpaHndeHa OT IpHIIETAIOMIMX ¢ 3amafa [IpHeHACEHCKOR
1 ¢ BocToka YepHopedeHcko-KaMeHCKOH CTPyKTYpHO-MeTaIIOreHu-
yeckux 30H (CM3), coorBercTBeHHO, Tarapckum u MimuMOuuckum
DIyOMHHBIME pa3ioMaMd ¥ o6pa3oBaHa HIDKHE-H BepXHENPOTEPO-
30HCKMMH CTPYKTYpHO-(pOpMaIllMOHHEIMH KOMIUTIekcaMu. B ee saape
BEICTYIIAIOT Pa3IdYHbIE 10 COCTaBy TOJIIM PaHHEIPOTEepPO30HCKOM
TEMCKOH cepHy, MeTaMOp(HU30BaHHBIE NPEHMYINECTBEHHO B VCIO-
BHAX aMPuO0IMTOBOH M >mHA0T-aMGbHOONIUTOBON Galuil; KpbUlbs
CIOXEHBI DPaHHE[€OCHHK/IMHAIBHBIMH OTIOXKEHHUIMH [O3XHENPO-
TepO30HCKOH CYXOITMTCKOH cepuu, MeTaMop(dU30BaAHHBIMHU B 3eje-
HOCIaHLEeBOH (anum.

Teonoruveckoe CTPOSHNE ¥ CTCNEHD PAsBEAAHHOCTH 30JI0TOPY/IHBIX MECTOPOXK/ICHHIT 11

ITo npocTUpPasHUIO 30HH BEIASNAIOTCA NPUIIONHATHIE H ONYIIEH-
HBI€ y9acTKH, 00yCNoBNeHHbE yYHAYAALHeH maprupa. B nonepeu-
HOM CeUYEeHUV OHa UMEeT BUJ LIUPOKOTO NOJHATHS, OCHOKHEHHOTO
SKAaZ4aTRIME GOPMaMH PAIMYHEX NOPAAKOB ¥ MHOTOYHC/ICHHBI~
MH, OonbmieH 4acTeic IIPOJONBHBIMH, IOIEPEYHEIME H KOCOCEKY-
WHAMHK pa3’foMaMy, 06pa3ylomMMH CHCTeMY CTyDeHYaThix c¢Opo-

- €OB, MMEIOUEre aCHMMETPUIHOE CTPOEHHE X 3alpOKMHYTOI0 Ha

3anaj-ioro-3anaj. 3anajgHoe erc KpeUlo yxe (Hepeako B JBa pasa
10 CPaBHEHHMIO C BOCTOUHEIM), obnagaeT 6onee KPyTHIMU yIiaMu
AafeHud TUIACTOB W OOJbIIed TEKTOHMMEeCKOH HaNnpsXeHHOCTHIO.
B HeM WHTEHCHBHEE MPOSBIEHa AOMOMHUTENbHAA CKJIAIYATOCTE ¢
obpazoBaHHEM Kak KPYNHBIX aHTHKIMHAaJeH, TaK M CHCTSM Mel-
KMX, HEpeAKO 4YeIIyH4areiX CKIaZoK, OOBEIUHSIOIHUXCA B AHTH-
KIMHAIbHbIE WIKM CHHKIHHAIBHbIE 30Hb. Ha 5ToM 3amanHoM kpsi-
jie, B TEKTOHH4YECKOM O/IOKe, IPUMBIKAIOIIEM C CEBePO-BOCTOKA K
Tarapckomy rny6unHOMY pasinoMmy, pacnojioked Bepxue-Enamun-
MUHCKHMH pYRHBIH y3€l, B cOCTaB KOTOPOro BXONHT OMumMiuauH-
CKO€ PYIHOE moJie. '

B merannorenudeckoMm miane Teiicko-Tarapckas C®3 sgeiser-
cs NOJNKMMETalbHOH, IIPU OTHETIMBOM NpO(UIUpYIOmeM 3HAYCHHH
30JI0Ta. 3A€CH COCPeOTOYEHB! BCE 3HAYMTENbHBIE IO MacinTabaM
MECTOPOKIACHHUA M PYAONpPOABICHHA, & TAKXKe POCCHIIHM 30JI0Ta,
Cpel¥ KOTOPHIX HMeEIOTCs OOBEKTHI, ABNSIOMUECS YHHKAILHBIMHU
no obmeyd4TeHHBIM 3amacaM, obecneyuBmye B npouutoM Exuceii-
CKOMY Kps)Ky cnaBy Goraredmell 30J0TOHOCHON nposuHuUMU. Cpe-
O¥ OpPYTrdX METaJlIoB HauboNbIIHe PYNHbIE CKOIUIGHHS 00pasyior:
Kee30, CypbMa, HHOOHM; KpOME TOr0, H3BECTHBI PYIONPOSBICHUS
onosa, Bonbdpama, ceuHNA. [louTn Bech HabOp MONE3HBIX HCKOMA-
eMpIx C®3 spnsercs CBOMCTBEHHBIM METANNOTEHUH, CBA3AHHOU C
[I03IHEOPOTr€HHBIMU I'PAHUTOMAHBIME HHTpY3usiMHu. Haunbonee 6o-
rar pyaIHBIMHM KOHIEHTpaLUIMH MO3OHENIPOTEpO30HCKHIT paHHEereo-
CHHKJIMHANBHBIH CyXONHTCKHUH GopMaliOHHBIA KOMILIEKC, B KOTO-
POM COCPENOTOYEHBI IIOYTH BCE MECTOPOXKIACHHA ¥ PYAONPOSBICHUS
30JI0Td, OTHOCSIIHECS K BOKHBIM B TPOMBIIIICHHOM OTHOIICHHH
30JI0TOKBapLEBOMY H 30JI0TOCYIbGHUIHOMY (POPMALMOHHBIM THIIAM,
MECTOPOXIEHHUS CYPLMBI, Keje3a M OTHEJbHBIE PYIONpOSIBICHUS
0JI0Ba U BOJIb$pama.
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Cra- Komninexcst Accelmanii !
Turpad. LleHTpaibHELi CeicTop FOsasiit dnanr
RHACKS (uexcnypeuse Yana-B.Iiut) {(MEKAYPEHBE
8. [lut-Anrapay
EZ Tnargopuennsi | Teppurenso-xapGoHatias paisenanco- | Teppurenmnas
3ofickas (fosee 600Mm) Me30-KalHO3C HeKas
i MonacconaHan xapOouarso-Teppurennan | (0 300m)
R2 OporeHssf ganckas (2o 2000m;
: Monacco-numesas KapOoHaTHO-TCPPU-
rennag winracanckas (oo 1700 m)
R, [eocun- | D034~ Tlecuaunxo-aneBpaCHaHLIERSS HOTOCKYiicko-myrmapexas (o 1100 1)
Ky~ Huit Kap6OoHaTHO-TEpPUTEHHAS FIOTOPIOHCKO-COCHOBEKAA (10 1200 nm)
R, HATBHLM | pouypit | Canmieran ropGuiokcko-yaepeiickan (20 2200 m)
R, {Kap6onarHo) - IeCYaHHKOBC-AICBPOCIAHIEBa KOPIUHCKAs
{0 2500 M)
PR OcHoBaHus ByJIKaHOT€HHO-KapOOHATHO-CIIAHLICBAs C BEJIHOUCHUAMH KBapLH-
(KpHCTALTHYECKOTC | TOB, opTo- u mapaampubonuror (Goiee 2000 1)
AR(D) GynpamenTa) I iaruorHelico-KpUCTaIUIOTHANLEBAs ¢ |
prnoseHMY aMmdubonos (Conee 1000 v) }

Pyispre 06pa3oBaHHs HMEIOT OTYETINBO HAJIOMKEHHEIH XapaKTep, AB-
JICH TPOM3BOIHBIMH MArMaTOT¢HHOH IMApOTepMAbHOH pymoobpasy-
FOIOEN CHCTEMBL.

Jlannpie 0 pasMelieHUd 3HAOIE€HHOr0 OpPYASHEeHHA B CBONHOM CTpa-
TurpaduueckoM paspese JokeMOpus EHuCeHCKOro Kpsmka NOKa3bIBaloT,
4TO MECTOPOXKICHUS H PYAONPOABICHAS Pa3NMIHbIX METAIIOB 3aHUMAa-
0T 3aKOHOMEPHOE MOJIOKEHHE, NPHYPOYMBASCH K ONMPEICICHHBIM HH-
TepBanaM paspesa. Py/Hbie 06BEKTHI O0Ba U BONb(paMa HAXOAATCH B
HIDKHEH 94CTH paspesa, JIOKANH3YAICh B TECHOM MPOCTPAHCTBEHHOH CBi-
31 ¢ OaTONUTHYECKIMI MHTPY3UAMY TPAHUTOUIOB.

BONBIIMHCTBO MECTOPOXKICHHMI M PyHOMpOSBIICHHI 30/10Ta pasMeNia-
JOTCA BBHIIIE TIO paspesy, JaCTHHYHO MEPEKPhIBas MHTESPBAN PacrpocTpa-
HEHHMs ONOBSHHOIO K BOJIB(PAMOBOTO OpYHEHeHHs. 3onoTopyHbe 005~
eKTBl, B CBOIO O4epellb, CMEHIOTCSA BBEPX IO pa3pe3y CypEMAHBIMH, HO
JMIMEET MECTO ¥ YACTHYHOE COBMELIEH e MX UHTepBaIoR. Takum 06pasoM,
B pasMellleH’ MeCTOPOX/ICHHUI U PYAONPOSBICHHH Ha3BaHHOM IPyIIIbI
METAJLIOB B paspe3e YCTaHABIIMBAETCA PyAHAs 30HATBHOCTE, BBIPDKCHHAA
B TOCAENOBATEIBHOM HX PACTIPE[eleHHH OTHOCHTENBHO OaTONHTHIeC-
KUX rpanuToMansx ueTpysusos (I'H. bpoekos, JLB. Jiu, I'IL. Kpyrnos,

Teonoruyeckoe CTPOCHHE H CTEIEHb Pa3BENaHHOCTH 30J0TOPYIHBIX ME‘CTOpO')K,HeHHﬁ 15

1986). Taxwe 3aKOHOMEPHBIE COOTHOIIEHHA C yIETOM acCOIMAlAM 00bek-
TOB C MHTPY3HBHBIM KOMILIEKCOM OJ{HON I'DaHUT-6aT0IMTOBOM (hopmarmu
O3BOJITIOT, B COOTBETCTBHHM ¢ npezcTarnermamu B.A. Kysuenora (1972,
1975), 06beIMHHTS UX B OOUH FeHETHUCCKUH A pyasbIx popMariil. Ha-
ubonee SPKUM TPENCTaBUTEEM BBICOKONPOTYKTUBHOM 30JI0TOCYIbOHI-

HOM pynHO# dopManuu seisercs ONUMITMaTHHCKOS MECTOPOXK/ICHHE.

Tabnuna 1.3

KoMruleKehl MATMATHYECKMX H YIBTPAMETAMOPPHUECKHX MOPOX

Teonornyec- Komruiekesl THUIIOBBIC MACCHBBL, IET-
Kast IKaa POTHDHYECKHE TI0MaNH
1 2 3
Beun Totf Ve ! YanuHckui MenoIHOyIBTpadasuTOBbIA. Jlaitku, naBel, TpyOKH
 TTHKpHTEL, MIEI0UHbIE [IHKPUTHL i Oa3aib- | B3PBIBA, TyHOOPEKIHH
| TBI, ABIHTHL, MaMIIPOMHPEL, TUMOYPrHTEL YanH{cKoro apeana
E KHMOEPIINTBL (Bacceiin pex Yunracas,
i AnMaHakaH)
o3npuit VA R,or | Oproperuil (TORMHHCKHH) PpHOMUT-0a30-
pudeii ! ToBbIiL. ['ab0pO-MONEPHTE! ¥ IONEPUTEI
| HOpMAIBHBIE H CYOIIENIOHBIE, [PAHUT-
+ 1opd¥pEL.
yS Rita ! TarapcKo-asXTHHCKHIA [PaHHTOMAHBIA. Tarapckiii
' [TophupOBHIHEIC TPAHUTEL, [PAHONHOPHTEL, | ASXTHHCKHI
i ATUIMTEL, NETMATHTEL
YR, te :Tekcknit MUIMATHT-TpanuToBbIiL. I'Helico- | Tefckuit
| PAHWTHL, [PAHMTEL, TPAHHTEl MEKPOKITH-
| HOBBIE
Cpenauit five » PribmHckuit GazutoBeiil. Jonepursl, rad- [TpaBoOeperkse aHrapsi
pubeit R, ,tb ‘ Bpo, 6a3aneEThl, NEPHAOTHTEI Ha Mexypeuse Pribu-
: Ho#t 1 bon. MyposkHO#
Bwc ' Oy THHHCKHH KOMATHUT-0a3HTOBBIH. Cpennee Te4eHHE p.
R, ,pp : ['a66po-nonepHIbl, Ga3aTbTOMIEL, THKPUTHL, | PRIOHOH
+ 623a7BTOBbIE KOMATHHTEL, TY(BI
Pannui EoPRp ! [eHueHrHHCKHH IEeT0YHO-THNepbasuTo- BepxoBbe
IPOTEPO30H ! BbIiL. JIy3UTaHWTEI, IEApO3HTE], KapOoHaru- | p. TaTapkix
| THI, ENOYHBIC METACOMATHTBI
yq PR g | l'apesckui IPaHUT-THEHCOrPAHATOBBIHA.
' [Heiico-rpaHuThI, CyOIENouHbIe Jeikorpa-
\ HHTHL, IETMATHThL, MHTMATHTEL
v PR in | MHaeImMHCKIH JOEpUT-radOpOHIHBIA. BepxHerarapckuil apean
i OproampubOIHTE METANONEPHTOBEIE, ME-
| TAMMPOKCEHUTOBbIE, MeTarabbpoBsle
oYq x EpyAuHCKuit THEHCO-TUTArHOrpaHKToBs. | pp. Epyna, Qupnmba,
PR , THelco-n1aruorpaHuThl, [PaHOIUOPHTEL, AnManakaH
1+ TOHAJIWThI
Apxeit (7) P » ITIyMIXHHCKHI THKpHT-6a30T0BEIH. ['a6- apearns! HipkHeseyrun-
2 AR(?) | 6po-am@ubOIbl, METATONEPHTEI, METAKOMA- | CKHI, YupuMOUHCKHMI
| THHTHI, METATHKPHTEI




16 ITIABA 1

1.2 OnuvnuajHECKOe 30JA0TOPYAHOE MECTODOKICHHE

OnvMIHAUHCKOE DPYIHOE II0J¢ PaclolONKEHO E Mpeienax HeHT-
_paneHoii uactu Tevicko-Tarapckoll CTPYKIYpHO-()OPMALMOHHOM 30HbI,
B TPaHMIIAX BEUIESSIEMOr0 Mcchenoparensmiu BepxHe-ERammMuncKoro
PYOHOTO Y3I4. .

ITiomane mpuypoveHa K TEKTOHHUECKOMY OJI0KY, pacTio/ICKEHHOMY
B 30He BIUsSHUS TaTrapckoro IIyOMHHOIC pasjioma, KOTOpPBIH €ro orpa-
HUYHMBAET C KOT0-3aT12/1a, a C Or0-BOCTOKa M CEBEpO-3aliajia — IPaHiTo-
HJIHBIE MACCUBBI TATAPCKO-asXTHHCKOTO KoMILIekca. I1o nuTepnperanmm
PE3YIBTATOR TeOPUIUUECKHX HCCICIOBAHMH, BEIIONHEHHBIX COOCTBEH-
HBIMH CHJIAMH KOMIIGAHWH Ha 1uiomany Bepxue-EHaIMMUHCKOrO pyaHO-
IO y3J12, MECTOPOXKAEHHE PACTIONOXKEHO B 30HE MaKCUMAJIBbHBIX MOIIHOC-
te#t (1,2 — 1,5 kM) MeTaMophU30BaHHONM HAUHTPY3UBHOM KPOBIIM, CMs-
ToH B npeaenax ONUMITMagUHCKOTO PYIHOIO IOJIA B CKIALKA CEBEPO-
BOCTOYHOTO TPOCTUPAHMA, PACIONararoliyMecs BKPECT PEerHOHAIBHBIM
crpykrypam. Cpeau HuX Beigensgercss MenpexxuHCKkas aHTHKIMHAIE 1
conpspkeHHble ¢ Hell iHHOKeHTheBcKas i YHpUMOMHCKaA CHHKITHHAIN
(puc. 1.3, 1.4).

OJNUMITHAARHCKOE MECTOPOXKICHHE PACTIONOKEHO B IPUIIAPHUPHOH
yact MeqBexxiHCKOH aHTUKIMHAIMY B Y3J1€ IEPeCeYEHNS TPEX 30H TeK-
TOHHUYECKHX HAPYLICHHIA: CeBEPO-3aTaJHOTO, CEBEPO-BOCTOYHOTO M CY0-
HIMpOTHOro mpoctupanus ( Tarapckoit, Mensexwunckoi 1 lllupoTHoi).

OtnensHeie 3BEHBS 3THX 30H, B COBOKYIHOCTH C INHPOKO pAcIpo-
CTPaHEHHBIMM B PYHOBMEIIAIOIEM TOPU30OHTE MEXIUIACTOBBIMHU IO~
BYDKKAMH HA KOHTaKTe YIIEPOAMCTHIX U KapOOHATHBIX MOPOJ, 00pasyroT
30HEI [IOBLIICHHON NPOHUIIAEMOCTH AL TMAPOTEPMAIBHEIX PACTBOPOB.
MakcuMansHOM MOIHOCTH 30HBI HPOHUIAEMOCTH JIOCTHIAIOT B IIAPHH-
pax CKIAJOK M y3NiaX NepeceveHrs TEKTOHHYECKHX 30H; k obpasopaH-
HBbIM B HAX METACOMATUTAM NPHYPOYEHBI BCE PyAHBIE TENa MECTOPOXKIE-
HUA. B onpeeneHHBIX YCIOBHUAX 110 3THM 30HaM Pa3BHBAIOTCS MOLIHBIC
JIMHEHHbBIE KOPHI BHIBETPHBAHMS, ITyOHHA WX PasBUTHA KONEONETCs oT
HECKONBKHX AecaTkoB 10 300 MeTpos.

Ilnomans pyaHOro IOJsi MECTOPOXJICHHS CIOKeHa MeTamopdmuec-
KUMH ClIaHUAMH CPEJHEKOPAMHCKOM MOACBUTHL paHHero pudes. Onum-
IHAJMHCKOE MECTOPOKIEHHE, a TaK JXe MeNKHe Mectopoxaenus Thbipa-
nuHckoe, OjieHbe W pyaonpossienns YupumOuHcKkoe, IHHOKEHTHEBCKOE
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TATOTEIOT K OJHOMY M TOMY K& MapKupyroumeMmy (pyZoBMeLIAomeMy)
TOPH30HTY KapOOHATHO-YIIEPOHCTOTO COCTABA, 3a/IeraroleMy CpelH oT-
HOCHTENIBHO OJJHOPOJHBIX CIFOAMCTO-KRAPLEBhIX ciianies (puc. 1.4-1.9).

B npezenax MeCTOPOXKIESHHMA HOPOIBI pa3nesieHb! Ha YeThIPe JTHTOJI0-
ro-crparurpaguyeckue mavyku (CHU3Y BBEPX):

- [1aYKa CIIOAMCTO-KBAPLIEBBIX craHueB, HuxHIS (PR2 kd21);

- TIaYKa CJIOICTO-KBap-KapOboHaTHeIX nopos (PR2 kd22);

- Mavka yraeponconepxamux noporn (PR2 kd23);

- a4yKa CIFOANCTO-KBApIEREIX claHIes, Bepxuas (PR2 kd24).

Hepxass rmagka CIFOOUCTO-KBAPUEBBIX CIIAHIER CIOMXKEeHA CIIFOMHCTO-
KBapUEBLIMH CIIAHIIAMH C YE€TKO BBIpaXXEHHOH CIAHLIEBATOH TEKCTYPOH.

[Mauka CIFOTMCTO~KBAPI-KAPOOHATHEIX MOPOJ CHOKEeHA KapOGOHATHO-
CITFOIUCTO-KBAPLIEBBIMH CJIAHLIAMH, MPaMOPH30BAHHBIMHM M3BECTHSIKAMH,
OuoTHT-KapOOHAT-KBapLIEBBIMH, MyCKOBHT (CEPULIMT) - KBAPLIEBEIMH, rpa-
HaT-TTHPOKCEH-aM(pHO0-3ITHIOTOBEIMH METACOMATHYECKHUMH ITOPOJAME.

Ilayka yrmepoaconepkamyx mopoa UMEET AOBOJBHO MECTPhIH co-
CTaB CJIarafolliyX ee pasHocTel, B KOTOPHIX B TEX MM MHBIX KOTHYECTBaX
[PHCYTCTBYeT YINIEPOAMCTOE BEINECTBO. B cocTarRe Mauku BRIIEIAIOTCS
KBapll-MyCKOBUTOBBIE YIJIEPOJUCThIE CJAHIIBI, YaCTO € XJIOPHTOH/IOM,
YIIEPOOHCTEIC MYCKOBHUT-KapOOHAT-KBapIIeBbIe CIAHIBI M METACOMATH-
Heckye ITOPOIEI TOT'O XKe COCTaRa, YIIepOACOep Kalye CEPUIAT-KBAPII-
kapboHaTHBEle U KapOOHATHO-KBApIeBhIE METAaCOMaTHUHECKHE IOPOJb,
KapOOHATHO-CIFOAMCTO-KBapLEBbIe CIaHIBl, HHOTIA YIVIepOICOmepiKa-
e, YIJIEPOAKCTO-IOH3UT-KBAPIIERbIe METACOMATHTEL.

Bepxnsis madka cIIOARCTO-KBApLERBIX CIAHIIEB CJIIOXKEHA MYCKOBUT-
OUOTHT-KBAPLIEBEIMH CNIAHIIAMM, HEPEIKO C TPAHATOM.

Ha OymamMruaayHCKOM MECTOPOXKIESHMM BBUIEIAIOTCS /IBa YYaCTKAa:
3anagaeii 1 BocToaHEIH.

3anagHbpId y4acTOK PAcHONOKeH Ha CEBEPHOM Kpbuie MeaBexxmHCKOM
antuiniHATE (puc. 1.4). OpyneHeHne NpencTaBiIeHO TPeMs PyOHBIMHA
TeNaMH W KOHTPOIHPYETCH JIEKAIAMH COOPSKEHHBIMH CKIIaM4aThbIMU
CTPYKTYpaMH, BO3MOXXHO COBMEIIEHHBIMH C MEXIUTACTOBBIMH 30HAMH
TEeKTOHHYeCKUX HapymeHuH (puc. 1.5, 1.6, 1.9).

BocTouHBIH y9acTOK pacloloXKeH B 3aMKOBOM yacTy MenBexKuHCKOH
AHTHKITHHANH, OCJIOXKHEGHHOH HapyIIeHMSIMH CyOIIMpOTHOrO, CEBEpo-
BOCTOYHOTO M CEBEPO-3aIIaTHOTO IPOCTHPAHUN M BKIIIOUAET YETBEPTOE,
Hanbosiee kpynHoe pynHoe teno (puc. 1.7, 1.9).
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Ha MecTOpOX/ICHHH BbIIENEHbI IBA NPUPOIHBIX 1 TeXHIIOTMYECKIX
THTIA ROMOTOHOCHEIX PYA: NePBAYHBIE MaJIOCYNb(ULiHbie MBILIbAKOBO-
CYPbMAHbIC U OKHCIICHHEIE.

[TepruHsie cynpduansie pyasl ONUMINAIHHCKOTO MECTOPOXKECHHAS
- IUTOTHBIC, MAaCCUBHbIE, METACOMATHYECKH KE3MeHEHHbIe MeTaMopdu-
YEeCKUE TMOPOLBI CEPOro, TEMHO-CEPOre LIBETA, TIEPEMEHHOIO CIFOIHC-
T0-KapOOHATHO-KBAPLIEBOLO COCTaBA ¢ mpHuMechlo aM@ubOIoB, rpaHa-
TOB, XNOPHTE, YIIUCTOIG BEUIECTBA, PENKOH TOHKOH BKPAIUIEHHOCTHIO
cynsdpunos (B cpenHeM ~ 3-5%) u camopoaaoro 3o1071a. OHY HE HMEIOT
€CTECTBEHHAIX [€OJIOrMYECKUX IPAaHML W OKOHTYPHBAIOTCS TONBKO MO
pe3yJsTaTaM onpobOBaHUA CpeNy METAaCOMATHTOB.

ITo CTpyKTYpHO-TEKCTYPHBIM OCOOSHHOCTAM BMEILAIOLIHE OpYIeHE-
HHUE MOPOABI Pa3NeNsIoTCS HAa MacCUBHBIE, NOJOCUATHIS, POXHIKOBO-
nonocyarsie (puc. 1.10, 1.11).

Tposriigroancs NoaocuaTocTh 00y CIOBIIeHa BAPHAMAME MUHEPAILHO-
0 cOCTaBa MOPOA ¢ mpeobalaHueM CII0EB KBapLa, KapOOHATOB OO CIIFOZ
¥ TOFYSPKHYTa NapaUie/bHO-OPUCHTHPOBAHHBIM PACTIOIOKEHHEM ILlac-
THHOK CJTHOH, NIPEHMYIIECTBEHHO, MyCKOBHTA, CEPHIIMTA, THAPOMYCKOBHTA,
a TaloKe COMIACHBIM PasBHTHEM KBApLEBBIX U KAPOOHATHBIX IPOXKKIIKOB.

Ipu BceM pa3sno00pa3uy NpOLIECCOB METacOMAaT03a, BRIISIIIOTCS Clie-
JIYIOLIHAE THIBI THIPOTEPMAIEHO H3MEHEHHBIX PYIOBMCEIIAIONIMX IIOPO:

-CFOAUCTO-KaPOOHATHO-KBAPLIEBbIE U CIIIOIHCTO-KBapi-KapOoHATHEIE
METaCOMATHUTHI C IEPEeMEHHbBIM COepKaHUEM KBaplia B KapOoHATOB;

-CEPULIITH3IUPOBAHHBIE U XJIOPUTH3UPOBAHHBIE YITIEPOACOACIKALIIE
CIIIONHCTO-KapOOHATHO-KBApLIEBbIEC ¥ KBAaPL-KapOOHATHBIE CIIAHLBL, TAK-
e C IepeMEHHBIM COCTaBOM OCHOBHBIX KOMIIOHEHTOB;

~IpEeUMYIIECTBEHHO KBapLEBbIE METACOMATHUTHI (BTOPHYHBIE KBAP-
LIATHL);

-TIPEUMYLIECTBEHHO CEPULMTOBBIC M MMIPOCIIONHCTO-CEPHIIMTOREIE
METACOMATHTHI.

Cmropucto-kapboHarHO-KBapLEBbIE METACOMATHTHI XapaKTepU3YIOT-
cs1 CBETIO-Cepoii, cepoBaro-0enoif, cepoil OKpacKoH, HepaBHOMEPHO-
TOHKO3EPHHUCTOH CTPYKTYPOii, MaCCHBHOM, MOJIIOCUATOM, IUTOHYATOH TeK=
CTypaMH OCHOBHOM Macchl Opo, 00yCJIOBIEHHBIMU B3aMMHBIM PacIio-
JIOXKEHHEM YYaCTKOB, 00OTralleHHBIX TEMU WY HHBIMHM KOMIIOHEHTaMMU.

XapakrepHa Takoke TPOXWIKOBas TEKCTypa, o0yclioBlneHHas Hajo-
JKEHHBIM pa3BUTHEM MO3AHUX NPOXKMIIKOB KBapla H KapOOHATOB MO~
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HOCTBIO OT ©IMHHUL MKM 10 5, pexxe — 10 cMm cpean ocHOBHOH maccsl
MIOpPOJIBL.
B cocTtaBe OCHOBHOM Macchl OOl MpeobnaiaeT KBapll (ComepIKanme

ero cocrapier 50-60%), B IOMUMHEHHOM KOJIHYECTBE HPUCYTCTIBYIOT
~ kapbonars! (okono 30%) u crrombl (MyCKOBHT, CEpHIIMT, THAPOCIFONEL),

comepxkanme Kotopbx fgoctmraer 10-15%. Ilo ocHOBHON Macce mopon,
KaK HPaBUJIO, PA3BUBAIOTCS MHOTOYHC/ICHHBIC BRIACIISHNS TOHKOMTIOJTbYa-
TOTO W MHKpPOKPHCTAJUIMYECKOro pyThia. B kauecTe npuMeced pacmpo-
CTpaHeHsl TakXKe IPaHaThl, XJICPUTHI, OMOTHT, TYPMaIIiH, THPOKCEHBL

[Toponet XapakTepH3yIOTCs IEPEMEHHBIM COCTABOM OTHEJIBHBIX CIIO-
B, 4TO, B CBOIO OdYepedb, 0OVCIARIMBAET MX IPAHOAENHI00IaCTOBYIO,
Jm60 — MeMUAOrpaHoOIaCTOBYIO MUKPOCTPYKTYPY.

CrrofmeTo-Ksapll-kapOoHaTHBIe METACOMATHTE IIPeICTaB/IAOT CO-
60ii mopo/IB! CBETIION, CEpPOBATOM, 10 MOYTH OENOH OKPAaCKH, cCaxapoBUI-
HOro OONHKa, TOHKO3EPHVMCTOM CTPYKTYPEL, ¢ MaCCHBHOH, pexe - Ipo-
JKWIIKOBOM TEKCTYpOoH, OOYyCIOBIEHHOH pa3sBHTHEM TOHKHX NO3AHHMX
IIPOKHJTKOB KBaplla ¥ KapOOHATOB MOIIHOCTHIO OT €AMHHL MHKPOH IO
HECKOJIBKHX MHIIIAMETPOB. B cocrase npeobnamaror kapOoHATEI, COOT-
HOIEHYS uX ¢ KBapueM okosio 55:40. CojieprkaHue CHION HEBBICOKO M
xonebiercs aa ypoeHe 3-8 Bec.% (puc. 1.12, 1.13).

MHUKpOCTPYKTYpa OCHOBHOH Macchl IPeMMYIIECTBEHHO rpaHobiac-
TOBas M caxapoBumHas, 00yCIOBIeHHAS Pa3BUTHEM M30METPHYHBIX, Of-
HOPOJHBIX [I0 Pa3MepaM 3epeH KBaplia B KapOOHaTHOM OCHOBHOM Macce
C He3HAYUTEIHHON MPUMECHI0 HOHOMOP(HBIX arperaTos CIIOM.

VIIHCTO-CMIOOHCTO-KapOOHATHO-KBapLeBble ClaHLbl XapaKTepu3y-
FOTCS YEepHOU OKPacKOM, TOHKO3EPHHCTOM CTPYKTYPOH, CJIaHLIEBATOH,
IUTOHYaTOH, mapaie]bHO-ToNocuaTol TexcTypamu. CocraB OCHOBHOH
MacCCHI IIOPOJ [IePeMEHYIHBEIE, ¢ ITpeobiraganueM kapooHaToB THO0 KBap-
2, ¢ IIHUPOKKUM Pa3BHTHEM TOHKOPACTIBUIEHHOIO YITIMCTOrO BEIECTBA.

KsaplieBble MeTacOMaTHTBI IpeICTaBIAOT cob0H IUIOTHBIE HOpO-
IBl Ceporo 1BeTa, TOHKO3EPHHCTOH CTPYKTYDEI, MACCHBHOM TEKCTYDEI.
OcHoBHas Macca IIOPOJ CIIOKEHa 3ePHHCTBIMM arperaraMy KBaplia, co-
Jep>KallliMH PeJIMKTOBBIE BbIIETIEHHA KapOOHaTOB M cimon. B xauecTse
npuMecell BCTpeyaroTCs MUHEPAIbl TUTaHa | Ty pMAJIHH.

CepuIMTOBBIE H THIPOCIIOANCTO-CEPUIIMTOBEIE METACOMATHTEL Xa-~
PaKTepU3YIOTCS 3e/IeHOBATO-CepOH, OenHo-3eNeH0H okpackoH, bepesn-
TONOIOGHBIM OOJIUKOM.
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CTpyKTypsl OCHOBHOM MaccChl TIOpOJi HEPaBHOMEPHO-TOHKO3EPHHMC-
Tad, JenuaorpasobnacToBas ¥ JenugoOIacTOBas, TEKCTYPHI - MacCHB-
Hasl, CJIAHIEBaTas, IOJOCUATas.

HKvneuele kBapy # kKapOOHATH PACTIONATAIOTCS B CNAHLIAX, IpeHMy-
IIECTBEHHO, COINIACHO CJIAHLIEBATOCTH, B METACOMAaTHUTaX HaOIIonaTCsa
B BHJE Pa3HOOPHEHTHPOBAHHBIX [UIOHYATHIX U HapaiielbHo-ToN0cua-
ThIX, PEXE - CeKyIux 00pa3oBaHui cBeTI0-cepoii K 6enoil Okpacky.

Hepenko B Nposxiikax pacrionararoTcs CIUIOHIHbIE MACCHBHEIE BIJIENE-
HHA CY/IL(H/IOB, NPECTARICHHBIX arperaramMy MMppoTHHA, aHTHMOHHTA, ap-
CEHONMPHTA, NMUPHTA C PUMECHIO XaNbKOIMpHTa ¥ MuHepaios Cu, Sb, Zn.

Haubonee BBICOKHE CONEPIKaHMS 30JI0TA OTMEYAIOTCS B MeTacoMa-
THTax Oepe3uToBOro o0/ivKa, B MPUKOHTAKTOEBIX 30HAX C MPOXKHIIKAMH
B MHAKPOIPOXWIKAME KBapLEBOro, KapOOHAaTHO-KBAPLIEBOIO COCTaBa,
JKeNBaKaMH KBapLa.

INepBraspie pyABl MECTOPOXKACHHS 110 MUHEPAIBHOMY COCTaBY OTHOCST-
ci K CIIONMCTO-KapOOHATHO-KBAPLIEBOMY 30JI0TO-CYIB(MUIHOMY THILY C CO-
Jiep kaBKeM KBaplia oKoJo 45 Bec.%, kapbonaros — okono 30 Bec.%, cmon — 6
Bec.%, ¢ MepeMeHHBIM COIepKAHUeM CyIB(UIOB oT 3 1o 6 % u IpuMecEIo
MIHEPAIOB TUTaHA U BOIb(pama. [1aBHBIM LIEHHBIM JIEMEHTOM PYA SBJLI-
ercs 30710T0. XUMHYECKHI COCTaB TIEpBUYHBIX P/ NpeACTaBlieH B Tabu. 1.4.

JeranbHple nccnenoBaHKs MUHEPATBLHOIO COCTaBa IIEPBHYHBIX PYI C
MPHUMEHEHHEM COBPEMEHHBIX METOJOB ONTHYECKOH M 3JICKTPOHHOH MHK-
POCKOIHKH TIO3BOUIM BBISBUTEH IMUPOKHIA CHEKTP COMMYTCTBYFOIIMX 30JI0TY
MHHEpAJIOB; IPUCYTCTBHE HEKOTOPBIX U3 HMX YCTaHORIEHO B PyJax MeCTo-
POXKIEHHA BIepBble. MUHepaIbHBIH COCTaB Py NpencTasieH B Tabm. 1.5.

ITo xapakrepy pynoobpasyromux cynbQHIOB PyAbl OTHOCATCA K ap-
CEHOIIMPUT-IIMPPOTHHOBOMY THILY (ColieprkaHHe, COOTBETCTBEHHO, OKO-
110 1,5 Bec.% m okono 2,5 Bec.%) ¢ npumeckio nupura (~1 Bec.%), Mune-
paJIOB CypbMBI M XJIBKOIIUPHUTA C COflepaKaHHeM Kaxkaoro menee 0,5%.

Cynbdunsas MHHEpaIM3auMs NPEACTaBlIeHa, IIPEeUMYIIECTBEHHO,
TOHKOH (OT HOJIel MMKPOH IO €IHHHI MHUIMMETPOB) BKPAIUIEHHOC-
THIO B METaCOMAaTHTAX, a TAIOKE 'HE3/JaMH M MACCHBHBIMM arperaraMi B
KBapLEBBIX H KapOOHATHBIX MPOXKHIIKAX.

PsoBbie pyzipl XapakTepu3yIOTCs HEpaBHOMEPHO3EPHHCTOH CTPYK-
Typol, HepaBHOMEPHOBKDAIUICHHOM, IPOMKUIKOBOM TEKCTypaMM, Kak
MNpaBHIIO, HACIEAYIOUMMH TEKCTYyphl NEPBUYHBIX PYH — IONOCYATYIO,
[UTOMYAaTYI0, CaHIEBATYIO.
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B COOTBETCTBHE ¢ WHTEHCHBHOCTBIO Pa3BUTHSA CyNb(HIHON MuHe-
paIH3alfy, BEIISIIOTCA HEPaBHOMEPHO ~ M paBHOMEPHOBKPAIUICHHBIE
pyipl, TYCTO -~ W PEAKOBKPAILIEHHBIE, TOHKO — M KPYIHOBKpPAILUIEHHEIE
10 UDTHPOBBIX, HHTEPCTUIMOHHBIE, BKPAIUICHHO-TUIOCYATEIE, MPOKHMI-
KoBO-BKparuteHHsle. 110 Xapakrepy 000coOneHHMH 30110Ta BEIAEISIOTCS
BKpAIUIEHHBIE, MAKPO - M TOHKOIIPOXKHJIKOBBIE, HHTEPCTHIIMOHHEIE pas-
HOBMIHOCTH. B mpepenax mepBUYHBIX CyIb(QUAHBIX pyd OnuMIMagut-
CKOT0 MEeCTOPOXKIEHHS BBLISIIOTCS PaHHSA 30710TO-CynbhuAHaA (Ipe-
MMYIIECTBEHHO, TMPPOTHH-APCEHONMPUTOBAS) aCCOLMALH W TIO3IHAL,
cynb(pOaHTUMOHHA-IOTMMETAIIIMYECKAS, CBA3aHHAd C AHTHMOHHTOM,
GepTHEPUTOM, YIIbMaHHHTOM, I'YIMYHIUTOM, TEJULy pHIaMH, OIHMeTall-
JTHYeCKUMY MUHEPAIaMU.

) Tabnmua 1.4
XurMudeckHi cocTas NePBUYHBIX PYA
TexHOTOTHYE CKAT XHUMAYECKHH COCTAB PYIBL
THIT PYARI KoMroHeHTsI Cpeanee cogepxanue, %

Si02 41,80

TiO2 0,59

Al203 6,60

[eppuyHat pyaa Fe203 5,71
FeO 2,69

MnO 0,40

MgO 2,70
CaO 16,96

K20 2,00

Na20 0,26

P205 0,50
co2 16,80

C opranuyeckuit : 0,24

S cynebunHas 1,32

As 0,27
Sb 0,196

w03 0,02

Au, /T 3,8

Ag, /T 1,7
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Tabmma 1.5
MunepaibHbll cocTan NepBUMHON cyTbOUIHOH DYALI MECTOPCHKACHMS
OnuMnuaguHEKoe
Ne Con., { Cpen- | Creneus pac-
T/ Miriepan Mopmyna Mace % | see conm, | pOCTpaHeH-
mace., Yo HOCTH
1 Kap6oxarst CaCO, 41-55 48 nagupit -
] e FeCO,
2 ] § Kzapul Si0, 36-56 |46 Inarnii
3 § Caronnt KALJAiSiO, 0, J(OH),; 1,0-6,7/3,9 PacrnpocTpaHeH-
R K(Mg.Fe),[AiS1.O, J(OHF), HEIN
4 Pytun TiO, Ens. Enas. Penxuii
' 5 Apcenonuput | FeAsS 0,6-2,1 114 [nasHeIii
_L [Tuppotux FeS 0,540 {2,3 [aBHbIH
7 ITupur FeS, 0,06-1,010,8 BropecTeneHHsI
8 | g Xanmsxormapur | CuFeS, Ens. Ens Penxuii
r_9_~ 5. |Taneuur PbS Ens. Ens Penxuit
1 10| & |Cdanepur 7nS
s < Terpasapur | Cu,SbS . Ens. |Ens Pemcai
112 | Kobanstun CoAsS Ens. [(Ens. | Becoma penoii
| 13 | T'epcnopdur® | NiAsS Enzs. Ens. BecpMa peiil .
14 Kunoraps™ HgS Enz. Ena. Becbma pemxuit
| 15 | AHTHMOHHT Sb,S, 0,03 0,03 BropocTeneHusii
16 Tynmy=omt FeSbS Ens. Ens. Penxuit
| 17 | g Beprsepur FeSb.S, Ens. Ena. Pepiui
|18 ] é IMrarmonut* | PbSHS . Ens.  |En3. | Pemxuit
| 19 ] ; VneManauTr | NiSbS Ens. |Emrs. | Pemxuit
| 20 | §_ Bummamur® | (Co,Ni)SbS Ens. Ens. Becsma pexrii
121 ] E Kocrubur* CoSbS Ens. Ens. Becsma pemxii
22| = |Bpeiitra- NiSh Ens. |Ens Becsma peziuit
yorat*
23] Xampxocmbur* | CuShS, - Enas. Enas. Becpma peluii
| 24 | & 3onoto Au Ho4 v/t { Jo 4 v/t | Tnasnpiii
125 | §_ 2 Aypoctubur | AuSb, 3uaku | 3naxu | BropocreneHubIi
126 | & = |Cypbma Sb 3uaxu | 3waxu | Bropocrenesusii
T e Cauney Pb Ens. Ens. BecsMa pemaiii
28 23 Tenmypunst BiTe Ens. Ens. BecsMa pemii
|58 BrcMyTa*
29 [ & Konopanout® |HgTe Ens. Ens. Becnma pekuit
30 8 = | Hleenur CaWO, En3. |Ens. |Pemwuit
31 § é Bonsdpamur | (Mn,Fe)WO, Enas. Ens. Becbma pemaiit

IIpumeuanue: * - yCTaHOBIEHEI BIIEPBBIC.

CynphuaHas MEUHEpATH3aLHs Py/ IPeICTaBleHa MppoTHHoM Fel-
xS, apcenormupHrToM FeAsS, B MEHBIICH CTENEHH - H30CTPYKTYPHBIM C
HEM ryoMyHmuroM FeSbS, nmupurom FeS, antuMonutom Sb2S, GepThbe-
putom FeSb2S4. B momduHEHHOM KOJHYECTBE, [PEHMYLIECTBEHHO, B
03 AHel KBapi-kapGoHATHON acCOLMALAHY, BCTPEUAIoTes rajeHut PbS,
chanepur ZnS, xamskoruput CuFeS, terpasnput CuSbS. B xauectse
PE/IKMX ¥ BeChMa PEJKHX COITy TCTBYIOIIMX MUHEPANOB B pydaX yCTaHOB-
7leHbl CaMOPOIHBIE CyphbMa M CBHHEL.

B mpesienax MeCTOPOXKACHHS BCTpeyaroTcss Ooratbie 30JI0TEIE PYMBL
OYEHB PE/IKO - C BHIMMBIM 30710ToM (pPHC. 1.14) 1 NOBBIIEHHEIM COMEPIKa-
HUEM CyPbMSIHBIX MUHEPAJIOB, TIPEICTABIIEHHBIX, IPEHMYIIECTBEHHO, aHTH-
MOHHTOM SbS, 06pa3yrolyM acCOLMALHI ¢ MUHEpAIaMU CYyPEMEL, PTYTH,
xoGaibTa, BHCMYTa, Telitypa: Kobassriusom CoAsS, repcnopdurom NiAsS,
xusoBapbio HgS, rynmyrrom FeSbS, Gepreepurom FeSbS, runarnonurom
PbSbS, ymemaamurom NiSbS, srmmamurom (Co,Ni)SbS, Opelitraytrrirrom
NiSb, xamsxoctrourom CuSbS, xonopanourom Hgle, TeutypunamMu Buc-
MyTa 1 Jp. Pe/ikue MuHepasbl IPEICTABIIIOT TO3MHIO0 HOMMMeTaIIAIeC-
KYIO aCCOLMALIFIO C MMHEPATIAME, B TOM HHCIIe — Cymboconimu Sb, Zn, Pb,
Cu, Ni, mpHypOueHHY0, IIPEHMYIIECTBEHHO, K Oepe3HTONONO0HEM CepH-
LATONMTaM, KBapi-KapOOHATHEIM M KapOOHATHBIM IPOKAIKAM.

Mophooro-MeTpudecKre XapakTepUCTHKA X COCTAB 30710Ta U PyAO-
06paszyIoMX MEHEPAIOB U3yUeHbI C HCIIOB30BAHHEM CKAHHUPYIOWIETO
anexrporHoro mukpockona «LEO EVO H50» (Karl Zeiss) ¢ meTexTo-
poM BTOpHYHBIX 351ekTpoHoB Everhardt Thornly i getexropom oTpaken-
weIx aextponos 4Q-BSD npu yemudenuu no 200000 pas.

OnpefieNeHne XUMAYECKOTO COCTaBa 30710Ta H PyH000pasy OLIHX MH-
HEpasIOE BLUTONHEHO METOOM 3JIEKTPOHHO-30HI0BOTO MHKPOAHATIH32 C
uciromssopanrem cucremsl INCA Energy (OXFORD INSTRUMENTS,
Benuxobpuranus). YCIOBUS CHEMKHU: yckopstomee Hanpspkerue 30 xB
(LaB6), pazpemmenue 2,0 nm.

upporun Fe, S - HanGonee pacrpoCTpaHeHHBIH CYNBQUIHBI MH-
Hepan pyj. BeTpeyaercs IIOBCEMECTHO, NPAKTHYECKH BO BCEX THIIAX PYH,
.06pasys Kak CaMOCTOSATEIbHBIE BBIIENCHHS, TaK ¥ CPACTAHUA C IUPHTOM,
XaJIbKOIIMPUTOM, MUHEpaIaMy CyphMBI H 3010ToM. Obpasyer BKpaIUieH-
HUKH Pa3MepoM OT eJUHMII MHKDPOH 10 1 MM, IIPEUMYIIEeCTBEHHO, KCe-
HOMOpGHbIE, pexe — TabnuTdaTsle ¥ IUTACTHHYaThle. XapaKTepHOH 0co-
GEHHOCTRIO ABJISOTCA BIUTIOUEHHS MUPPOTHHA B sIpax Gy TnsapoobpasHbx
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BBIJICJICHHI apceHonupuTa. B CBOIO O4epep, CONEPIKHT MHOTOYHCIIEH-
HEle UIHOMOP(HBIE BIITFOYCHHA H CKENIETHBIE KPHCTA/LIbI aPCEHOIUPUTA.
Hepenko Ha rpaHMuax MMPPOTHHA U apCEHONMUPHTA, B COMPOBOXICHIH
HepYIHBIX MMHEpAIOB (KBapLa, KaJbLITa, TPAHATOB), & TAKXKe BIOJb Ipa-
HUILL BBIICIEHUN TIMPPOTHHA ¥ HEPY/IHBIX MUHEPAIOR (KalbIUTa, KBapLa,
CIIION) Pa3BUBAIOTCS BBIIEIEHHS 30/10Ta. XHUMITYECKHI COCTaB MUPPOTHHA
COOTBETCTBYET ypoBHsM conepxanus Fe 59,04-59,3% S 40,96 —40,7%.

Apcenormpur FeAsS — omH U3 IMaBHbIX MUHEPATIOB NEPBUYHBIX DY,
o6pazyer, [peUMyYIIECTBEHHO, TOHKHE BKPATUIEHHUKY CPe/I OCHOBHOH Mac-
ChI pYJIOBMEIIAIOMIHX ITOPO], & TAIOKE BHIIEICHHA B [IO3MHUX ITHAPOTEpMaib-
HBIX TIPOKKIIKAX, OTHOCSIIHMECS K PasHBIM NeHepanusM MuHepana. Gopma
BBIJIENIEHHI apCEHONMPUTA — OT HIHOMOP(HEIX Pa3pO3HEHHBIX KPHCTaLIOB
TIPM3MATHYECKOTO ¥ MIOJIBATOro rabUTyca, pasMep - OT eAMHHAL MKM 110 |
MM, JIO CKOTDIeHMiA 3epeH 1o 1,5 M. CpeH yIHCTO-CIFOIHCTO-KapOoHaT-
HO-KBAPLIEBBIX ¥ KBapI-KapOOHATHBEIX METACOMATHTOR BCTPEYAIOTCA BIIS-
JICHHS apCEHONMUPHTA, 00PasyIOLIEro JBOHHHUKH, TPOUHIKH U 6-TH-TyYeBbIC
panuanbHble BeIeneHus. XapaKTepHbl CBOOOIHbIE BBIIETICHUS MUHEpaIa,
CpacTaHKs C MMPPOTHHOM, MAHEPAJIaMH CYPbMBI; PEXKE BCTPEYArOTCS BKITIO-
yeHHs apceHornmpura B rnupute. Hanbonee pacnpocTpaHeHHOH ABILACTCS
aCCOIMALMA ¢ IMPPPOTHHOM, I APCEHOIMPHUT 00pa3yeT MHOTOYHCIICHHbIE
CKeJIeTHBIE METAKPUCTAILIBL, JTHOO SRIgeTcs Py IapoobpasHEIM HOCHTENIEM
MEAPPOTHHA. XUMHYECKHH COCTAB apCEHOINMPUTA COOTBETCTBYET YPOBHAM
conepxanus Fe 34,62-36,6%, As 39,9-43,56%, S 21,65-23,6%.

B cOOTBETCTBHH C MPEACTABICHUSIMH MPOIUIBIX JIET, TOHKOKPHUCTAN-
JTUYECKHI apCEHOMUPUT CYUTANICS OCHOBHBIM CYJIB(QUIHBIM MHHEPATIOM
— KOHIIEHTPaTOPOM 30JI0TA.

IMony4eHHsie B OCTeTHHAE TOObl HOBBIE JaHHbIE CBHIETEBCTBYIOT O
TOM, YTO HA OO TAKOr0 APCEHONMUPUTA IPUXOMNTCS JIUIIL Hebonbmas
9acTh 30/10Ta NEPBHYHBIX PYH, H3peaKa oOpasyloliero BeCbMa TOHKHE
BKJTFOYEHHA (0T HOJeH 0 eIMHML, pesxe — HEPBLIX NeCIATKOB MUKPOH) B
TOHKOIPH3MATHYECKHAX, TOHKOMIOIBYATEIX, NCEBAOPOMOMYECKHX KPHC-
Ta/lax apCeHONMpUTa panHeil renepauuy (puc. 1.15).

IlIupe pacHpocTpaHeHbI CPACTAHUS ¥ BIJIIOUEHHS 30/10Ta U ayPOCTHOH-
Ta pa3sMepOM OT JIOJIEH /10 IIEPBBIX COTCH MHKPOH B aPCEHONMPHTE TO3HEH,
Gonee HU3KOTEMITEPATYPHOM IeHEepALHH CYIB(QHIOB H CYTIbQOCONEH.

.. Kak npasmio, 30mo10 06pasyeT COBMECTHO C MUMPPOTHHOM KCEHOMOP-
¢HbIe BELIEMECHUS B IEHTPAIBHBIX YaCTAX 3epeH apCeHONHPHTa, paciiosa-
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rasce b0 Ha KOHTAKTe MAHEPAJIOB, MO0 B IOJIIX IMPPOTHHA B sSpax ap-
CEHOIMPWTA, TIe HEPCAKO COMPOBOXAAIOTCS BBIICICHUSIMY HEPYIHBIX MH-
HepaJioB, IPEHMYIECTBEHHO, kKapOOHaTOB THOO CITIOM, pexke — KBapIa (pHC.
1.15). o

Cpean MeTacOMaTH4eCKH H3MEHEHHBIX IIOPOJI B CKEJIETHBIX TOHKOKPHC-
TaJUTHYECKUX BHIAETICHUAX apCeHONUPHTa, 00pa3oBaBIIMXCs BCHEHACTRHE
AKTMBHOIO BBIHOCZ IIHPPOTHHA, KaK Haubosee HeyCTOHIMBOIO MUHEpaNa,
U OTICKEHUIO B 00pa30oBaBUIMXCA MycTOTax Oosiee MO3MHUX HEpYIHBIX
MHHEpaNoB (KBapll, kapOOHAaTHI, MMHEPa/Ibl THTaHA) 30JI0TO BCTPEYAETCS
B BUJIE TOHYAHIUIAX BBIIEJICHII BOJIb IPAHUIL ¥ BHYTPY HEPYIHBIX MUHE-
pasioB (puc. 1.16). PacripesienieHue 30/10Ta B apCEHONMPUTE BECHMa HEPaB-
HOMEPHO KaK B PyJaX, TaK H B IPOJYKTaX TEXHOJOTHYECKOTO Nepeiea.

Tapur FeS pacnpocrpaHeH B pyAaxX IOBCEMECTHO, HO B MEHBIIMX
KOIIHYECTBAX, YEM HPPOTHH U apceHoNmUpHT. OOpasyeT TOHKYIO BKparl-
JIEHHOCTE U (JOPMHUPYET MpephIBUCThIE MPOXKIIKH B OCHOBHOH Macce
nopoz. Kpucrammuyeckne W Apy30Bble arperarsi BBHIONHAIOT Mano-
MOIIHBIE TPELIMHKH M NPOXWIKHA. BeTpedaeTcs B cpacTaHMAX €O BCEMM
Cymb(GUIHBIME MEHEpaJaMH pyA. B mo3JHMX MeTaKpHCTaJUlax ITHPHUTA
pasmepoM 10 1 MM B IToNepeYHMKe H3peIka BCTPEYAtOTCs TOHKHE BKJIIIO-
YeHHs B MHKPOTPOXIIIKH 30710Ta {puc. 1.17).

Anrimvonut SbS 1 cynedocons Sb sRIMIOTCS MOTUMHEHHBIME MUHEDa-
NaMH PyJl, HO B HEKOTOPBIX THIAX PyIbl CONEPKAHUE X OYEHD BBICOKO H
OHH SBIIOTCA ONHIMH K3 IIABHBIX MUHEPAIIOB, IIPHYPOYEHHBIX K IO3{HEH
HU3KOTEMIIEpaTYpHOM CTauy MUHepanooOpaszosanus. Kak mpasuio, Bbl-
JIeJIEHHs] aHTHMOHKTA ¥ CYTb(OCOIeH pa3BHUTHI B XKIIBHBIX 00pa3oBaHIIX,
METACOMATHTAX, CEPHLMTOINTAX U pyJaX C MOBBILIEHHON TMAPOCIFOIN3a-
el 1 kapOOHaTH3AIMEH, a TAIOKe Ha KOHTAaKTax BMELIAoIMX MeTacoMa-
THTOB C KBAPLI-KAPOOHATHBIMI IHe3aMK U TIPOKIUTKAMH. XHUMHYECKHH CO-
CTaB aHTHMOHMTA COOTBETCTBYET YpoBHIO Sb - 73,2%, S —26,8%.

Oco6EIii HHTEpeC TPEACTABISET acCOLHAMA PEAKHX CYIbQUI0B H
cynboConeil, XapakTepusyoasica NEPEMEHHBIM XHMHYECKHM COCTa-
BOM, NIPAypOYEHHAas K MO3HAM HH3KOTEMIEpaTypHbIM IUIpPOTEPMAib-
HBIM MPOXAIKaM, THE3/jaM Y LeMEHTY TEKTOHMIECKUX Opekumii B MeTa-
COMAaTHTAaX, Iae B 0OOMKAX TIPECTABIIEH PyAHEIN MaTepHall ¢ XUIaMH,
MPOXMUJIKAMHE M BKPAILUTEHHOCTBIO MMHEPAIOB Oosee paHHeH CTaiuy M-
Hepasioo0pa3oBaHus, SBIAIOMEHCA BHICOKOIPOMYKTUBHON MO OTHOILE~
HHIO K 30JI0TY U CypbMe.
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Munepansl ciucrem Ni-Sb-S, Pb-Sb-S, Cu-Sb-S, Co-Sb-S, Au-Sb,
Hg-Te, Bi-Te, 06pa3yior TecHble cpacTaHHi MexJy cOOOH, a Takke ¢
AHTMMOBHTOM, IIMPPOTHHOM, XaJbKOIHPUTOM, 30JI0TOM, aypOCTUONTOM
¢ oB6pa3oBaHKeM SBTEKTHUYECKHUX, PEaKIMOHHBIX, KAEMOYHBIX CTPYKTYP
(puc. 1.19).

Hapsy ¢ pacnipoCTpaHeHHBIMHM MHHEpANaMH Py, Npex[Ie BCEro,
IHAPPOTHHOM, 00pa3yIOIMM CIUIOLIHBIE MACCHBHBIC BBINCIECHHUI CPEIH
KBapI-KapOOHATHBIX arperaToB, B HE3HAYUTENBHOM KOJIMIECTBE B Pylax
IPHCYTCTBYIOT caneput ZnS, ratesut PbS, xamsxormpur CuFeS,, rer-
pasapur Cu ,Sb,S ., obpasyromue Gonee MO3AHIOI0 HA3KOTEMIIEPATyp-
HYIO aCCOLHALIMIO.

B kauecTBe MUHEPAIOB — IIPUMECEH, He NPEICTABIBIOLIMX IIPAKTHICC-
KOTO MHTEpeca, B Pyax [IPUCYTCTBYIOT MUHEpATB] THTaHa (PyTHIL, cheH)
U Bonb(pama (BONbQPAMHT, IIEENHT), 0OpasyronirX TOHKYIO BKPaILIeH-
HOCTB Cpeld OCHOBHON Macchl METaCOMATHYECKH H3MEHEHHBIX HOPOJL.

CaMOpOJIHOE 30JI0TO SBIAETCA IMABHBIM IIPOMBIIUICHHBIM MHHEpa-
NIOM PYA MeCTOPOXAeHHS, o6pasyeT HEpaBHOMEPHYIO BKPAIUIEHHOCTH
3ePeH PasMepOM OT J0JIel H eIHHLl MUKPOH, HabJIFOJaeMbIX JIHIIE NIPH
yeemmgenusx ot 200x go 200 000x, 10 BUAMMOrO 30710Ta PasMEPOM /10
3 MM (puc. 1.14).

B 0CHOBHOM Macce CaMOPOIHOE 30JI0TO TIPEICTABIEHO BRICOKONpOD-
uo¥ paszHosugHocTEO (1000). Kpome Toro, B [OYMHEHHOM KOJTHYECTBE
B pyJaxX YCTaHORJIEHO IPUCYTCTBHE aypocTHOMTa, 0Opasy¥oImero Bbile-
NeHRT, TPEMMYIIECTBEHHO, B ACCOLMAIMY C AHTHMOHUTOM, CyNb(OaH-
TMMOHM/IaMH, KapOOHaTaMU U NO3JHUM KBApIeM, a TaloKe MEAHCTOro
30510Ta. B KauecTse 3IeMEHTOB-IIPUMecel B 30]I0Te YCTaHOBICHO IIpH-
cyteTre cypsmsl (1-57%), menu (10 41%), pryTH (2-37%), B MeHBIICH
crereny — cepedpa (1-10%, uspenxa — 1o 25%), mukens (0,8-3,7%).

Cpenu MHUHepalloB CyIb(QHUIHON accOUMaliy, B NONAX NHPPOTAHE
CpelM apCeHOIMMPHTa, BCTPEYalOTCA BBIIEICHHS 30HAIBHOIO 30710Ta C
npamecsio Ag u Hg c Gonee BsicokonpobHoit remHel 30H0# (980,7) ¢
nprmechio cepebpa (1,93%). BHyTpenrsas (Gonee TeMHas) XapaKTepH3y-
eTcs cofiepKanueM 3o0mota 85,36%, prytu — 12,54%, cepebpa 2,1%.

B nposKMITKOBIIIHBIX 1 KCEHOMOP(HBIX BBIISTICHIAX BCTPCYACTCA He-
OITHOPOMHOE TI0 COCTaBy 30JI0TO: B PA3IMYHBIX YIACTKAX B 1Ipeae/iax of-
HOTO_3epHa CONEPIKAHUE 30JI0Ta BAPFUPYET OT BHICOKOIPOOHOTO (1000)
10 93,54% ¢ npumecsro pTyTH (3,48-5,85%) u cepebpa (1,30-1,48%).
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EavHUYHBIE 3€pHA 30JI0Ta U3 30JI0TO-3aHTHMMOHMTOBOM acCOLMAIIUN
TIPEACTABICHBI OTHOCHUTENIFHO HU3konpo6GHO# pasHOCTHIO (734 — §24,5)
¢ TIOBBIIIEHHBIM conepxanueM Sb (12,4 — 16,6%) u npumecsio Ni (0,89
— 6 5%), BechMa HH3KONPOOHOH pa3HOCTHIO ¢ copepkanueM Au 23,55%
- 35,05% u Ni 3,94 — 8,85%, a Taioke aypocTHOUTOM C copepikanueM Sb
59,97-68,89%, Hepenko obnagaroIMH 30HANLHBIM CTPOCHHEM.

305010 ONMMIAATHHCKOTO MECTOPOXKICHHS XapaKTepH3yeTcs OT
APKO-2KEJITOM 10 COTOMEHHO-XKETOH, KPaCHOBATO — H PO30BATO-XKEJITOH
OKpackoi, 00yClOBIEHHOH NPHCY TCTBHEM 3JIEMEHTOB-IPUMECEH.

Xapakrep Bbl/IeIeHHS 30JI0Ta B PYAaX MECTOPOXKIEHHA 110 Mopdoito-
rO-METPMYECK}M CBOHCTBAM B CTPYKTYPHO-TEKCTYPHBIM 0COOEHHOCTAM
OTHMYAeTCH Pa3zHoOOpa3ueM: 3HaUUTeNbHAasA YacTh 30JI0Ta IIPUCYTCTBYET
B BUJIE IUHUIHBIX BKPArUICHHUKOB, CKOIUICHHH, MUKPO-TOHKOIIPOXKMUII-
KOBBIX, UHTEPCTHIIMOHHBIX BBIAEICHMIH CPeI HEPYIHBIX MUHEPAIIOB OC-
HOBHOH MacChI IOPOJIBL, B 3HAYMTENEHO MEHBIIEH CTENIEHH PaclpoCTpa-
HEHBI BKJIIOYEHHA B CYIb()UIHBIX MUHEpAJIaX.

@opMa BEIACIICHHUH 30710Ta B pylaX NPEHMYIIECTBEHHO HENPaBHIb-
Has, IUIACTHHYATAS, TPOXWIKOBHIHAL, IUICHOYHO-WHTEPCTULHOHHAS.
Cpend HM3KOTEMIIEPaTypPHbIX 0Opa3oBaHMH BCTPEYAOTCHA «BA3aHBIEY,
ryGuaTeie, JEHOPUTOBUIHBIE BhIICTICHKA MUHEpAa.

ITo CTpyKTypHO-TEKCTYPHBIM OCOGEHHOCTSAM, OOYC/IaBIMBarOINMM
TEXHOJIOTHYECKUE CBOMCTBA Py, 30JI0TO KIAcCHUIMPYETCs CIIEOYrO-
wpM obpazom:

1. Monom#uHepasbHsie cBOOONHbIE BBIIEICHHS CPENH HEPYIHEIX MH-
nepaios (puc. 1.15, 1.16):

- MHKPOKPHMCTaJUIMYECKUE BKJIIOYEHUS BHYTPH 3€PEH KBaplia pasMe-
POM OT Hone# MUKPOH /10 IIEPBBIX AECATKOB MHKDPOH;

- BKPAIUICHHHUKH CPEIX HEPYIHBIX MHHEPAJIOB OCHOBHOH MacChl Me-
TACOMATHTOB BIOJIb FPAHMII MX CPACTaHMH, MHTePCTHIMA 3epeH (pasMep
BBIIEJICHHI 30710Ta OT AOJIeH MHKPOH JI0 EPBBIX COTEH MHKPOH);

- MPOXHIKOBMIHBIE BBIAEIEHHSA CPeJ¥ OCHOBHOM MAaccChl MOPOA B
rHe3jax ¥ MPOKWIKaX KapOOHATOB, CIIOA, KBaplia (pasmep OT eIHHHL
MUKPOH 10 2,0 MM);

- «BA3aHBIEY arperarbl, BHIONHEHUE TOHKMX MUKPOIIPOXKU/IKOB H 3a-
TIOJTHEHME TPEIMH B MO3JHUX [HIPOTEPMANbHBIX KBAaPLU-KapOOHATHBIX

. obpaszoBanusx (pasMep BBINENECHAM OT €IUHMILMAKPOH 10 3,0MM; 0TMe-

yaroTcs K Gosiee KpyHbIe [NICHOYHBIE arperarkl).
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2. Cpacranus ¢ cylpbuaamMu (MMHEpAIaMHU CYpbMBI, MUPPOTHHOM,
ApCEHOMUPUTOM, [TMPUTOM) CPEIH HEPYIHBIX MUHEPATIOB, IPEUMYIIECT-
BEHHO, CJIFOL, KapOoHaToB. PasmMep BEIASIEHHH 30/10Ta — OT HHHUII MHK-
pou o 1 MM (puc. 1.15): :

- KceHOMOpP(HBIe BBIIETICHUS B HHTEPCTHLIMAX 3ePeH HOPYIHBIX MH-
HepasIoB; -

- BBUIOJHEHHE [03JHHX MUKPOTIPOKIUIKOB B IIOPOJE U B OoJiee paH-
HUX NPOXKIIIKAX;

- NACTUHYATHIE BRIAEIEHHA [0 IIIOCKOCTAM CITAHHOCTH CIIEOML.

BrIgeneHns 30j10Ta Pa3MepoM OT eMHUIL MEKPOH 10 11 MKM, Hpu-
YpOUEHEI, TIPEMMYLIECTBEHHO, K IPAHHMIAM CPACTaHMM CYIbQUIOB K
HEPYIHBIX MHHEpasIoB, IIPEX/e BCEro — KOHTaKTaM ITHPPOTHHA H ap-
CEHONMPHTA C MUHEPATAMH BMEIIAOIIMX IIOPOJL - KBapUEM, CIIFONaMH,
xapbonaramu (puc. 1.16).

ToHKHE KaeMKH 30JI0Ta MOUIHOCTBIO J{OJIK — eNHMHULIBI MUKPOH, 3 TaK-
K€ HHTEpCTUIIOHHBIE BLIIE/IEH s, PasMepbl KOTOPBIX HocTUraroT 50-60
MKM, 06pa3yroTcs BIONE I'PaHMI CPACTAHUA apCeHOMUPHUT — XallpKOIIH-
PHT - MEHEPAJBI CYPbMEL

3. Brmodenns B cy/ibduaax, cyibhoanTuMonraax (puc. 1.16).

Ha momro. TOHKMX 3aKpBITHIX BKIIOYEHMH 30510Ta U aypoCTHOHMTA
B cyibdumax U CyTbGOaHTHMOHHIAX MEPBUYHON PYABI NPUXOIHUTCA
BEChMa MaJIas JacTh [IOJIe3HOr0 KOMIIOHEHTA, OHM BCTPEYaroTCA Cpeiu
apCEHONMpPUTA, [HMPUTA, aHTHMOHHTA M NPOYHX MHHEPANIOB CYPbMBbI
(puc. 1.6 — 1.8).

Kax orMeyanoch BbIIIE, APCEHOMMPUT IHUIUL OTYACTH SBJIAETCA HO-
CHTeNeM BKIIFOUEHMI 30510Ta, 00pasyrolero BKJIIOUEHMS, MpenMymec-
TBEHHO, B MUPPOTHHE, HEPEKO CONMPOBOXKAAOLICTOCS HEPYIHBIMU MH-
HepaJlaMy, B sApax HeM3MEHEHHBIX 3epeH apCeHONUPHTA, B CKEJIETHBIX
3epHAX KPUCTALTHYIECcKoro apcesonupura (puc. 1.16).

Pasmep BIIIOUECHHI 30J10Ta B apCEHONHPHTE OT JOJEH IO NEeCATKOB
MUKPOH.

Ene 6osiee peaxo TaK{e skeé TOHKUE BKITOUSHHS 30/10Ta BCTPEYArOTCA
B 3epHax W KpHcTatax mupura (puc. 1.17).

Cpenu Goratblx CynbGUAHBIX Py NO3MHEH HHE3KOTeMIIepaTyPHO
acconualMy Cylnb(OaHTUMOHMIOB CaAMOPOIHOE 30JI0TO M aypOCTH-
6uT 06pa3yioT BKIIOYSHHA B aHTHMOHMTE, TETpPad/ipuTe, YIbMaHHHU-
Te, XaNpKONUpuUTe, kKapOoHaTax, CIroNax; BCTPEUaroTcs TOHKHE cpac-
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tvaHKWs ¢ MHHepajiaMmu KoOanpTa W TeJUIYPHAAMH BHCMYTa M PTYTH
{puc. 1.14).

®opmMa BBIZETICHHH 30JI0Ta U aypocTHOMTa — KCeHOMOp(QHas, Kae-
MOYHas, KarUteBHHAs, IUIACTUHYATas, pa3MepHl BbLIENeHUH oT monei
mukpoH 1o 70x120 MxmM. :

OkucneHHbIE PYObl, pa3BHBArOIOMecs IO IepBU4YHBIM, Ha 80-95%
Npe/ICTABNEHEl PBIUTBIM TTTUBUCTO-AIEBPUTOBBIM MATEPHAJIOM, C IMPeos-
najgasyem aneBputoBoro. KpynHoo6noModHblii MaTepyal B pylax npak-
TUYecks oTcyTCTBYeT. Cpefrmii rpaHyIOMETPHYECKHM COCTAB OKHCIEH-
HEIX pyiL: +5 MM — 7,2%; -5+2mM — 4,0%; - 2+0,6Mm — 7,0%; - 0,6+0,2mm
—2.5%; - 0,2MM — 79,3%. MuHepanorndeckui coCTap OKMCIIEHHBIX Py
AOBOJNBHO TpocTol (Tabm. 1.6).

Tabnuua 1.6

MuHepalbiblil COCTAB OKHCIEHHOH PYALI

TexXHONOrAYE CKHi MunepansHbIi COCTAB py/ibl
THIL PYABL Munepanst CpenHee cofepxkanne, %o
OxucneHHas pyaa Keapn 68,0
Cepunpt 21,8
Tunpooxucnsl sxenesa, Maprayma 6,6
CpocTky, arperarsl, 06JI0MKH 0P 2,1
MOHTMOPHILIIOBKT 0,5

ITpeobnagaroMu HepYHEIMH MUHEPATIaMH ABJISIOTCH THAPOCIIO-
Abl, IMHUCTHIE MUHEPAIBI ¥ KBapll. Py/iHbIe MUBEpaITBI IPEACTABICHbBL
OKMCJIAMY ¥ THIPOOKUCTIAMU JKeJIe3a, MapraHia, CypbMbl B MBILIbSIKA,
NPUAAIOMHMY PYAaM XapakTepHbie IBeTa: Oypblil, JKenThli, KPACHBIHA,
cepslif. 30M0TO B OKHCIEHHBIX pyAax NPHCYTCTBYET B BHJAE YaCTHIl
pasmepoMm 0,001 — 0,05MM, ocHOBHas €ro 4acTh KOHUECHTPHPYETCA B
kracce 0,071 MM, MopdoTOrH M COCTaB €ro aHAJIOTUIHbI 30JI0TY Nep-
BHYHBIX DYA.

OxuclieHHBIe PYAbl OTHOCATCS K OJHOMY TE€XHOIOTHIECKOMY THITY U
copTy pya. Pacnpeenenye cofiepykatus 30/10Ta B PYAHBIX TeNaxX BeChMa
HCpaBHOMEPHOE.

ITo XMMHYECKOMY COCTaBY pyHa SBJIETCS BBICOKOKPEMHE3EMHUCTOH ¢
MaccoBOM JIoNel KpeMHe3eMa, INIMHO3eMa H OKCHIOB Y€PHBIX METANIOB
tostee 90% (Tabm. 1.7).
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Tatmua 1.7
XuMHYeCKHHA COCTAB OKMCIEHHO PYIbI
Texnomoruueckmii Xunmuyeckii cocras
THIT pyabl KomnoHenTs! Cpeasee copepikanue, %o

" OxucleHHas pynia Si02 78,6
TiO2 ) 0,6
Al203 9.3

Fe203 ©6.6-7.6
FeO 0,4
MnO 0,2
MgO 0.4
Ca0 0,3
K20 2,6
Na20 0,1
P203 0,2
co2 0,2

S obmas 0.05-0.09

As 0.1-0.3

Sb 0.25-0.42

WwO3 0.05-0.3
Au, /T 10.4
Ag, T/T 2,0

1o JaHHBIM PALMOHAIEHOTO aHANK3a, IPH KPYIHOCTH H3MENbIEeHI
muHyc 0,2 MM, OHAaHAPYEMOE 30710TO COCTaBMIAET 93,9%, cBg3aHHOE C
oxcumamu — 4,4%.

Ha MecTOpOKIEHHH BBIIETEHO YETEIPE PYAHBIX Tela, OTHOCAIIMXCS
K THITYy MHHEPATM30BaHHbIX 30H C BKPAIUIEHHBIM OPYICHEHHCM.

TepBoe, BTOpOE 1 TPEThe PY/THBIE Te/Ia BBIIENEHE] Ha 3aIlafHOM Y4acTKe
MecTopoxaerns (puc. 1.5, 1.6), yetseproe — Ha BocTouHOM (pHC. L.7).

Pynsoe Teno | OKanu30BaHO B Nexadelt cknanxe. Gopma mepsoro
PYAHOTO Tefa CIOKHAs, CEIIOBUIHAS, IOBTOPAET O4ePTaHHA PyAOBMe-
IAroIiel CTpyKTyphl. MOIMHOCTH PYAHOTC Teja U3MEHACTCA B IMUPOKAX
npenenax ot 5 M go 60-80 M. MakcumabHas JIHMHA TI0 TACHAO 220-
230 M. Pynmoe Teno 1 o ry6use! 50-55 M oT JHEBHOH MOBEPXHOCTH
TIPEJICTABIEHO OKHCIEHHBIMM pylaMy. 30Ha OKHCIICHMS pasBHBACTCA
BIOJIb KOHTAKTa CIIONHMCTO-KBapL-KapOOHATHOH M YITIEPOOUCTON adeK
ropon. PacniperiesieHre 30710T2 B PYJHOM Telle OTHOCHTENIBHO PaBHO-
MEpHOE, ero ColepKaHHe B CPE/IHEM I10 OKHC/IEHHBIM PyIaM cOCTaBIsuIa
6,5-8,9 /T, [0 HEOKHMCIEHHBIM pyfaM —3,1 - 4,7 T/T.
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Py/HOE TeJo 2 pacroIoKEHO B CIIETIOM 3a/IeraHuH IO PYJHBIM TENIOM
1. OHO NMPUYPOYEHO K NOIONOMY MEXIUIACTOBOMY HapyIIEHHUIO, Pa3sBHTOMY
HC KOHTAKTY CIIONMCTO-KBAPUEBBIX CJIAHIIEB M CIIOMUCTO-KapOoHaT-KBap-
1IeRBIX crantes. [IpocTHpaHe BTOPOTO PYHOIO Tejla MEHSETCs ¢ CEBEPO-
sanagnoro (PJ1. 4-5) na ceepo-Bocrounoe (PJL. 6 - 8,5), nanenne roro-3a-
NagHOE ¥ FOro-BOCTOYHOE I0X yrioM okonio 30°. Jimra pymHoro Tena no
npocTrpanHio focturaeT 420 M, 10 NaNeHHIO €0 JIMHa u3Mensercs ot 50
1o 110 M. MougocTs Bapsupyer B nipeaenax 1,9 — 17,4 m. Cpenaue cozep-
>Ka s 30710TA [0 TOJCYETHRIM OTokaM cocTtassor 7,1-8,6 /1.

PyaHoe Teno 3 sBisgeTcs HeOCPeACTBEHHbIM IIPOIOJDKEHHEM TIepBO-
IO PYIHOIO TeNa U KOHTPOIHpYeTCs Jiexkade cxiafkoi. @opma TPEThero
PYAHOTO Tena ceIoBHAHas, cnoxHad. OHO MOrpyxaercs B BOCTOYHOM
HanpaeieHuH 1of yrmoM 20-25° H IpOCIexeHO N0 CKIOHSHHUIO Ha pac-
croguye okono 520 m. [lo mageHMIo pyaHoOe TeNO IIPOCHEKMBACTCS Ha
paccrosiaue 40-45m, npu MakcuMansHoH MomHocTH 35-40 M. C nosep-
XHOCTH 10 rryouss! 80 — 150 M BIONB KOHTAKTA TIOPOJ, BEPOIATHO, TEK-
TOHMYECKH HapyNIeHHOro, yriepoaconepiamei 1 kapOoHaTHOH mavex
pyaHoe Tejio 3 okucieHo. CpelHue CONepXKaHHA 30J10Ta A CYIIb(rI-
HBIX Py COCTaBNIAIOT 2,5-3,1 r/T 1 3,1-5,2 r/T - A7 OKUCIICHHBIX PYA.

B BOCTOYHOM 4aCTH MECTOPOXKICHUS HaXOAUTCsA Haubolnee KpyIHoe
YETBEPTOE PYIHOE TeJIo, NPEACTABICHHOE NEPBUYHBIMH U OKHCIICHHbI-
MH pyJamu, B KoTopoM Gb110 cocpenoTodeHo okono 90% Bcex 3anacos
MECTOPOXKICHUS Ha HayaJio ero orpaborku (puc. 1.7- 1.9).

C noBepXHOCTH B IUTaHE PYAHOE TEJIO UMEET POpMY TYITOTO HAKOHEY-
HHKA CTpPEJIBL C ACCUMETPHYIHBIMHI BETBAMM; IJIHHA CEBEPHOM BETBH CO-
crasngeT 600 M, roxuoii — 300 M, mapameTps! pasyBa B 001aCTH CMBIKa-
wus cocrasisnoT 150x300 M. B BepTHKanbHEIX CEYEHUIX OHA NIEPEXOIUT
B cToN6006pasHyIo 1 Ha niybuHax 6onee 800 M (II0 HOBBIM JaHHBIM) — B
IIacTHHOOGpasHyo co ckonenueM (75°) k BCB.

HoBble reooruyeckue JanHble, HOMyYeHHbIe NPH OTpaboTke Mec-
TOpOXKIAEHH KapbepoM Ha rmybuHy Gomee 300 mMeTpoB, CylIECTBEHHO
H3MEHSIOT IpefcTaBlienre reosniorop CeBepHOH IeoNIOrOpasBeNOYHOM
sxcnequuuy (A.B. TenxuH u 1gp., 1994) o npenMyInecTBEHHOM ILIHKA-
THBHOM CTPYKTYPHOM KOHTPOJI€ B ()OPMHPOBAHMH JETBEPTOrO PYIHOTO
Tesa (ero MoJIoKeHHE B 3aMKe aHTHKJIMHAIBHOMN CKIIaIKH).

Ha reonoruyeckoii.kapTe BHIpabOTAHHOTO KapbepPOM NPOCTPAHCTBA.
110 YETBEPTOMY PYIHOMY TeJly, COCTaB/ICHHO! Te0OrH4ecKol cirysx6oi
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Omavmuagunckoro I'OKa, (puc. 3.11) "eTxo BHAHO, YTO PYAHOE TENO
HaXOIUTCS B MECTE IePeCcedeH s (CMBIKAHIA) IBYX MOIIHBIX 30H TEKTO-
HUYECKUX HapyleHui — cybmmporHoft u BCB, coctofmux u3 iuHeH-
HBIX 30H KaTaxja3uTos MOImHOCTRI0 250-300 M 10 yIHCTBIM CaHIaM 4
YETKO BRIPAKEHHEIX TeKTOHHYECKUX NIBOB MOIIHOCTHIO 10 25-30 M, 110
KOTOPBIM HHTCHCHUBHO Pa3BUBAIOTCA KOPBI BHIBETPHUBAHKS.

XapakTep pacnpeenceHus U MOpGOIOrHI0 OPYASHEHHS MOXKHO IIpO-
CIEZIUTD TI0 TIEPBUYHBIM OpeojiaM 30710Ta YeTBEpPTOro PyAHOro Tela, IIo-
JYYIeHHBIM 10 Pe3yAbTaTaM 3KCILTyaTallMOHHOro onpoGoparus (npodup-
HEIA aHAM3) MONMHOCTEIO (+640 M, +580 M, +520 M) u wactmaso (+360
M) oTpaboTaHHBIX TOPH30HTOB Kapbepa Boctounsli (puc. 1.20, 1.21). M3
NpeCTaBIeHHON HHOPMAIMK YEeTKO BHIHO, YTO pyAHOe Tesio obpasy-
eTCsl Y3JIOM MepecedeHus IBYX PYAOHOCHBIX 30H — cybmupotHo# (3C3)
U CeBepo-BOCTOYHOM; MepBas — MpeACTaBleHa HacTHYHO OXHCIIEHBIMHU
TIEPBHYHBIMY PYy/iaMH, BTOpas — OKUCIIEHHBIMH - A0 BCKPBITOIO KapbepoOM
ropuzonTa +290 M, pa3BHBAIOIUUMHECS 110 30HaM KaTaki1asuros. CpenHue
ColepXKaHHs 307I0Ta B PYIOHOCHBIX 30HAX CYLIECTBEHHO Pa3sIMYaroTCs.
Ha monroctero orpaboranmsx ropuzonTax (+640 m,+580 m,+520 M) B
cyOIMpOTHOM 30He OHO cocTaBser B cpentem 3,4 r/T, no BCB - 10,2 /g,
TIPH CpeIHEeM B LIEJIOM I10 TOPH30HTY Ha ypoBHE 6-6,9 1/t (Tabm. 1.8).

Pymonocuocts B BCB 30He 6iu3ka k 1, B TO BpeMs Kak 10 cy6ImupoT-
HOU 3HauMTe pHo Hibke — 0,6-0,7.

Pynmsie cTonor! (conepxanue 3o0ta 6ostee 10 r/T) XapaKTepHBI TONb-
ko 1ig BCB 30HbL, 171 cyOIIMpOTHOR OHM PEIKM M PacTioNararoTes, Kak
npaBwio, y konrakra ¢ BCB 3oH0#. PynHsle cTonObI Ha TOPH30HTax MMe-
10T pazindHble pasMepsl U GOpMy, OT Pa3spO3HEHHBIX U30METPUYHBIX 1
cnabo BeITAHYTHIX 20-+-40x50+100 ma +640 M u +520 M, A0 IpaKTHYECKH
CIUIOMIHBIX, BHITSHYTHIX [0 NPOCTUPAHMIO 30HEI ¢ mapamerpamu 50x300
M (ropuszont +580 M) 1 100x250 M (ropusont +360 M), (puc. 1.20, 1.21).

YeTko BHICH TEKTOHHYECKHH CTPYKTYPHBIH KOHTPOJE OpPY/IeHEHUS
— BHENIHWE TPAaHMIBl OPYACHEHUS MPAaKTHYECKH B 00EHX 30HAX JIH-
HelfHbIe, COBIANAIOIINE C a3UMYyTOM IPOCTHPAaHUS 30H KaTaKIa3HTOB,
yeM U 0OBsACHAETCS KIMHOBHIHAS GOopMa PyAHOIo Tena; BUAEH TaKKe
cexyuuii xapakrep BCB 30HEL, pa3priBaromiuil BOCTOYHOE OKOHYAHHE
CyOUIMPOTHOM pYIHOR 30HBI C IepeMellieHHeM OTHENBHBIX (GparMeH-
. TOB Ha BOCTOK, BEPOATHO; BpeMs ee oOpa3oBanusi Ooiee no3nHee, 4eM
cyOIIHUpOTHOH.
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C mry6uHoi# Ha ropusonrtax +520 M u +360 M BCB pynnas 3oHa pas-
BOpaYMBAETCSA IO IPOCTUPAHUIO K ceBepy Ha 50-60° M ymMeHpIIaeTCs mo
JUTMHE TOYTH B 1,5 pasa (OTHOCUTEIRHO BepXHEro ropusoHTa +640 M)
BISTHBAACH B y3€Ji CMBIKAHKA 3THX JBYX PYJIOHOCHBIX 30H C COXPAaHEHHU-
€M MOLHOCTH.

Tabnuua 1.8
Cogepicanue 30J10Ta B Y€TBEPTOM PYAHOM TeJ¢ HA 0TPaloTaHHBIX NOIHOCTHID
(640 m, 380 m, 520 m) 1 wacTuuHo (450 M, 360 M, 320 M)
ropH3oHTAX Kapbepa Boctounoro

. Beero no pyaHomy
% Cy0mmrpoTHad 30Ha BCB 30Ha esinpepdsessionsiod
g— Komuuectso Cpemice KomuaecTro Cpenttee Konuuectso Cpemize
r COREPIKaHUE cogepIKaHue COIePIKAHUE
= npof § pob npob X
301074, I/T 3051074, I/T 2001018, I/T
i 2 3 4 5 6 7
640 152 2,93 319 8,20 471 6,50
580 248 3,10 198 11,67 446 6,90
520 282 4,02 117 10,64 399 6,00
450* 291 4,18 158 13,16 449 7,34
360* 137 5,83 123 14,37 260 9,90
300* 75 6,00 54 15,22 129 9,50

[MpuMenanye:* - pyoHOE TENO Ha FOPU3OHTE 0TPabOTaHO HE IIOTHOCTEIO.

Pynroe Teso npocnexero Ha 1000 M OT mOBEPXHOCTH, HO HE OKOHTY-
peHO, MAKCUMAITHHBIH BepTHKABHEIH pasMax opylIeHeH s OLEHHBAETCS
B 1,5-2 KM (10 KPOBJIM IPaHUTOUTHON HHTPY3HH).

C moBEpXHOCTH OHO, 33 HCKJIFOYeHHeM KpaiiHero sanaanoro gnanra
CEBEPHOW BETBH, OKHCIIEHO, H IIEPBHYHBIE PY/Ibl MMEIOT HEPOBHYIO BEp-
XHIOIO [PaHUILYy pacnpoCTpaHEHHMs.

OKHCIIeHHBIe PY/IBL, 0 CDABHEHHUIO C MEPBHYHBIMH, XapaKTepH3yHOT-
cs Goslee BEICOKUM COIEPKaHHEM 307I0Ta, YTO CBA3AHO C YMEHBIUEHHEM
IUIOTHOCTH Py/IbI 34 CYET BBIEIaYMBaHMA KapOOHATOB B CpEHEM OT 2,79
1o 1,69 r/cM3 u mepBOHAYAILHEIM 00OTAIIEHMEM BEPXHHMX T'OPU3OHTOB
pynsoro Tena. CpeHee cooepKaHue 30710Ta B OKMCIICHHBIX pyJax BIIE
B 2,6 pasa, 4eM B EPBUYHBIX, IPH MaKCHMAaJIbHOM COIEPXaHUM 30J10Ta
- 447 r/T, ko3¢ dunuenT Bapuanun 128%.

PacrnipeqiesieHe COLEpIKaHUH 30/10Ta B HEOKHCIEHHBIX pynax 6onee
paBHOMepHOe, KO>(QOHUIHEHT BapHAUMHM CONEPXaHWH M3MEHACTCA OT
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78% no 96%. Conmeprxanue 3070712 10 IaHHBIM onpoboBans koebier-
cg ot 0,2r/t mo 84,2 r/t.

HinTercHBHBIC M 3HAYUTENBHBIE 110 MACIUTabaM TEpPBUYHBIC TEOXI-
MHYECKHE OPEOJIbl PAcCesHusA XUMUIECKUX JIEMEHTOR COIIPOBOMKAAIOT
pyansie Terna ONEMNHAIUHCKOTO MECTOPOXKICHHS, TATOTES K KBapll-
KapOOHATHO-CIIONUCTEIM CJIAHIAM U MPaMOPH30BaHHBIM H3BECTHSIKAM.
C ymanenuweM OT HUX, B YIIEPOOUCTBIX M KBAPL-CIIOMHCTHIX - CIIAHIAX
HHTeHCHBHOCTH OPEOJIOB CHIDKAESTCS.

OcHOBHBIM 0peosoo0pa3yIOMMMH 3JIEMEHTaMU SBIISIOTCS 30JI0TO,
MBIIIBSK, CypbMa, BonbdpaM, cepedpo, ceuuell. [lepBUYHBIC reOXHMHU-
YeCKHe OpeoIIbl 00pa3yroT KOOAIET, HUKeITb, Mapraiell, IMHK, HO UX aHO-
Malil¥ He BCEr/ia OTHETINBO BBIPAXNKEHEI.

Opeornel 30710Ta OTIHYAKOTCA KOHTPACTHOCTBIO M HEPABHOMEPHOCTEIO
pacnpeneneHui. Ha 3amagHoM y9acTKe OHK BBITSHYTH BIOJIB aHTHKIIH-
HaJIPHOM CKJIaAKH, JIOKAIM3YACh IPEHMYIIECTBEHHO B TOPH30HTE KBapII-
KapOOHAaTHO-CIIFONUCTHIX CIAaHLEB, HA BOCTOYHOM y9acTKe - MpOTSTHEBA-
YOTCS CKBO3b 3aMKOBBIE CKIIAJKH, IIEPECceKas JTUTOJIOTHYECKHE TPaHHUIIbL.
CpenHag mupHHa Opeona Ha MepBoM ydacTke nocturaetr 100 m, mpots-
XKEHHOCTE 110 gyre 960 M. Opeoss! 34ech BEIpaskeHbl 30I0TOHOCHOH II0-
JIOCOHM, OKAHMJLTIONIEH ¢O CTOPOHEI JISKAYEro U BHCAYEro GOKOB PyIHbIE
Tena.

M3 211eMEHTOB CITyTHHKOB 30J10Ta Hanbonee MHTCHCHBHBIE OpEOJIbl
CBOMCTBEHHBI MEIIBSIKY, CypbMe, BOJIBOpaMy.

MBEImEK ABJIAETCS OTHHM U3 Hanbonee BaKHBIX MHIMKATOPHEIX e~
MeHTOB. Ero opeonsl ¢ MHHUMAIBHO-aHOMAJBHEIM COINEpXKaHHeM (0T
0,02 1o 0,06 %) moYTH MONHOCTBIO MTOBTOPSIOT KOHTYPEI Opeosia 3010Ta
¢ cogepoxanuem 0,1-0,9 1/t, 3ameras B Tex e IMOPOAAX, UTO M 3070TO,
a opeosnsl ¢ Gonee BeIcOKMM copepxkanueM (ot 0,08-0,3 %) oTeyaror
oOBIYHO pyAHEIM TenaM. B paspesax ckBaxuH, epecekaromux Gonee
HYDKHUE MHTEPBAJIEl pa3pesa, Opeosibl ITOBBIIEHHBIX CONEPXKaHUH MbI-
mweaka (0,3 % u Beiue) B GONBIIMHCTRE CiTydaeB B 2-4 pasza mimpe, uyeM
Ha BEPXHHX y4YacTKaX, U 34eCh COCTABILIIOT 0Kono 80 M.

CyppMa Takoke OTHOCHTCSA K B&XKHBIM HHIMKATOPHBIM 3JIMEHTaM.
ITo MuaMMAanBHO-aHOMATPHOMY copepskarmo (o1 0,001 mo 0,009 %) ee
OPEOIBEI XOPOLIO YBA3BIBAXOTCA C TAKOBBIMH 30J10T4 ¥ MbIbsKa. Opeoist
cypeMsl ¢ conepxkarreM 0,01% u BoIIe COBIATAIOT ¢ 30JI0TOPYAHBIMU
TenaMu. XapakTepHo nocrernedHoe (ot ropuzonTa 190 M Ha BocTouHoM
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yuacTKe ¥ 450 M Ha 3anmaHOM y4acTKe) yMEHbLIECHUE IapaMeTpOB ope-
0JI0B K HIDKHHMM TOPM30HTaM pa3pesa.

B niepBUYHEIX Opeonax 3arafHoro yJacTKa MECTOPOXIEH S YCTaHOB-
fieHa MOTepeyHas. 30HabHOCTD TICPBUYHBIX OpeooB (0T BHCA4Uero Ooxa
PYAHOTO Tejia K Jexademy), Bhpaxalrommascs cieayromum psaom: As-Sb,
Mn, Au-W-Co-Ni-Pb-Mn. Ha ¢umanrax nposiisercs IIpoJoIbHas 30Halb-
HOCTB, BBLIPAKAIOLIASCS-B HAKOIUIEHHH K ceBepo-3anamy Au-As-Sb. 3necs
[IOSBILIIOTCA CIIOXKHBIE TEOXMMIYECKHE acCOLMALMH, PABHO KaK M Ha HIDK-
HEPY/HBIX YUaCTKAX; NOCHEAOBATEIbHBIH PS/l OCEBOH IEOXUMMYECKOH 30~
HAJIBHOCTH (B HAPABJIEHUH K KOPHEBHIM 4acTAM) Iid 3aNaJHOro y4acTka
BBLIITIIMT cliemyromum obpasom: Au-As-Sb, W — (Co, Ni, Zn, Mn).

Jlna BocTouHOoro y4acTka MecTopoykaeHus 6bu1a paspaborana obbeMHas
TIONMR/IEMEHTHASA NEOXUMHYECKAs MOJIEIb YETBEPTOro PyAHOIO Tena. YeTa-
HOBIIEHHAs TOPU30HTATbHAS 30HAIBHOCTh MUHEPATBHO-TEOX MMIIECKUX Ta-
PAreHe3MCOB BBIPAKASTCS B MIOCIEIOBATEIEHOM X CMEHE B HATIPABIIEHHH OT
BHYTPEHHUX Yacreil (LeHTp OpY/JCHEHHA) K BHELIHMM ¥ HMEST CIICIyrOIHi
BHI: Au (Sb, As) — Au, As (Sb, Ag, W) — Au, Sb, W, As (Pb, Ag) — Au, Sb,
Pb, Ag (As, Bi) — (Au, Hg, Sb). IIpossisiomascs BepTHKaNbHas 30HAb-
HOCTb, KaK OTPaKEHHE TOPH30HTAIBHOM, 3aKII0A€TCA B CMEHE 30JI0TOH U
30/10TO-MBIIIBAKOBOM PYIHBIX acCOLMAlMM KOMIUIEKCHOM 30I10TO-CYpbMsi-
HOM ¢ BOJIB(paMOM, CBHHLIOM, cepebpoMm. IIpH 570M ypOBHH KOHTPACTHOCTH
KOHLEHTPALHIA 3/ICMEHTOB BO3PACcTAIOT OT BHYTPEHHUX YacTel K BHEIIHHM.

TeoxumMudecKye TI0JA B PYIOHOCHOH KOpe BEIBETPHUBAHMS OTPAXKAKOT
OTMEYESHHYIO BBIIIE 30HATBHOCTE MUHEPATBHO-TCOXUMHIECKHX Mapare-
HE3MCOB M XapaKTepPU3YIOTCs CIIEAYFOIMMHM BHICOKOKOHTPACTHBIMH I'e0-
XUMHAYECKUMH accoupanmsiMu sneMenTos: Au (Sb, W, As, Pb, Ag); Au,
W, Sb (As, Pb, Cu); Sb, Au (W, As).

Teonoropassenounsie paboThl Ha MECTOPOXKIECHHH IIPOBOTACH [03-
TaMHO: MOUCKOBEIe pabotsl (1975-1977 IT.), NOMCKOBO-OLIEHOYHAS CTaNNA
(1978-1980 rr.) u pazsenka (1981-1985 rr; 1990-92 rr.). O6pemet 0OCHOB-
HBIX Fe0JIoropasBeIoaHEIX paboT o CTausM NPUBEACHE! B Tabm. 1.9.

Passenxa ONMMIHATHHCKONO MECTOPOXKICHMA NPOBENEHa METONOM
BEPTUKANBHEIX TEOJIOTHYECKUX Pa3pe30B, OPHEHTUPOBAHHBIX BKPECT IPO-
CTHpAHUS OCHOBHBIX CTPYKTYP, ¢ OypeHHeM pa3sBeJo1HbIX CKBKHH TEPE3
50M ¥ ¢ paccTosHMeM MexIy paspesamu B 100 u 50 M. B BocTOMHOHR JacTH
MECTOPOK/ICHH, B TIpezieiaX OKHMCIIEHHBIX Py YETBEPTOro PyAHOro Tela,
pasBeNo4Had ceTh ObUia crylieHa 1o 25x25 m (6r1ok feTana3alum).
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Konmuimy U1s HozcyeTa 3a1acoB OKHCASHHBIX Pya At BocTtoynoro
y4acTka OIHMIIMATHHCKOTO MECTOPOKACHHS Pa3paboTaHb: HHCTHTYTOM
BHUITHropusermeroM 1 yreepaxaenst I K3 CCCP B 1985

- bopToBOE comepikaHue 30710Ta B pobe 1,5 r/T;

- FPaHHLEH MexX Ty OKHCJICHHBIMM ¥ IEPBUYHBIMH PYHaMH CITYXKUT
TIEpPeXO/l OT PHIXNBIX K MACCHBHBIM Pa3HOCTIM; ~

- HOJCYET 3aIlacoB [IPOM3BECTH Ha Maccy Oe3 BEINeIeHII HeKOHIH-
UMOHHBIX YHaCTKOB;

- TIOACYET POM3BECTH B KOHTYpe Kapbepa, IpHaEIToM 10 KOHAMLIUH.

Konpuuuu Ui [ofcueTa 3aracoB IIepBHYHEIX Py OMEMITMaIHHCKO-
ro MECTOPOX/JICHHMS ¥ OKMCIIEHHBIX PyJ 3allajHoOro y4acTKa MeCTOPOXK-
neHus ObUTH pa3paboTaHbl MHCTHTYTOM I MHATMA330II0TO ¥ YTBEPKACHB!
T'K3 Poccun B 1992 1

Tabauma 1.9

O0bembl reo10ropasBeAoHLIX pador Ha OAMMNIHAAMHCKOM MeCTOPOKICHHH

IMouckoso- | Ilpensapurens-
Enun. | Houcku Beero
sane- | (1975 OLEHOYHKIC | Has M JCTabHas I[onsyqenu; (1975-
Bun pabor T padoTsI pasBejika (1990-92rr.) 9 75}
P ?(1978-80rr) | (1981-85rr) It
Iypdsr kapTHpO- LM 436 2048 759 - 3243
BOYHBIE, CEYEHHEM
1,25m%
Hlypdre: mybdoke, | 1M - - 64,5 - 64,5
ceuenmem 2,0m*
Kanaps( Y8 42148 97832 24186 - 164166
ITomsemHsIe rop- .M - - 2379 - 2379
HBIe BEIPAdOTKH
Kononkooe Gype- | 1M 2100 16628 86715 16952 122395
HUE CKBKUH
Byperue mypdo- M - - 256 - 256
CKB&OKHH
Onpo6oBauue .M 7391 13919 88944 3500 113754

Onu npeqycMaTpHBaroT:

1) Ins nepeuyaHex pyn BocToudoro ygacTka:

- GOPTOBOE COMEPKAHME 30710Ta B IIPOBE ISl BHIAENEHHS PYIHBIX HH-
TEPBAJIOB X OKOHTYPHUBAaHUA pPynHOH 30HEI -1,0 r/T;

- MUHUMAJIbHAs MOIHOCTS PyIHOIO HHTepBasa 110 CKBAXKUHE, BKIIOYae-
MOTO B TIOICYET 3aITACOB JUIA KAPbepa OKHUCIICHHBIX pyn— 35,0 M; U1d kapbepa
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MEePBUYHBIX PyH - 8.0 M; IpK MeHbLIeH MOIIHOCTH, HO $0JIee BBRICOKOM CO-
JEPyKaHKM 30J10Ta, TIOJB30BATLCS COOTBETCTRYFOLIHMM METPOrPaMMOM;

- MAKCHMaJTbHas MOIHOCTS IIPOCIIOEB ITYCTBIX MTOPOJT K HEKOHIMIHOH-
HBIX PyIHBIX HHTEPBAJIOB, BIUTIOYAaEMbIX B TIOACUET 3aIIacoB, VI KApbepa
oxucneHHbIx pya — 10,0 M 1 1711 xaprepa nepeuyHbX pya— 15,0 M;

- B Ipezenax BEIIEIEHHOH pyJHOH 30HBI MPOH3BECTH TIOACYET 3alla-
COB CTATHCTHYECKHU C IIPUMEHCHHEM KO3 QHIMEHTA PYIOHOCHOCTH.

2) JIris DepBUYHBIX H OKHCIICHHBIX PY/I 3alaqHOro y4acTKa:

- 6opToBOE CONeprKaHHe 30JI0Ta B IpoOe IS OKOHTYPHBAHUS PYIHBIX
tenl— 1,5 r/T;

- MUHHEMAaBHas MOIHOCTD PYIHBIX Tell, BKIIOYaeMBIX B ITONCYET 3a-
rmacoB — 6,0 M, IIpH MeHbIIEN MOIIHOCTH, HO 60Jiee BEICOKOM COIEpIKa-
HHH 30JI0T3, OJIL30BaThCA COCTBETCTBYIOUIMM METPOIPAMMOM;

- MaKCUMaJIbHasl MOUHOCTE MIPOCIIOEB [IyCTHIX ITOPO], ¥ HEKOHIHIH-
OHHBIX PYOHBIX HHTEPBAIOB, BIIIOYAEMBIX B ITO/ICYET 3amacos — 8,0 M.

3) 3anacel pya BocTo4HOro y4acTka IIOACYHTATh Pa3/elIbHO B KOHTYpe
Kapbepa OKMCIIEHHBIX pyx (10 ropuzonTa + 300 M) U B KOHType Kaphkepa
TIEPBHYHBIX py/ (10 ropuzonTa +150 M); 3anackr 3amaTHOro y4acTka moj-
CUMTA4Th B KOHTYPax IIPOEKTHUPYEMOro Kapbepa (1o ropusonTa +430 m).

4) 3amacel BHE KOHTYpPOB KaphepOB MOACYHUTATE 110 YTBEpIKIACHHBIM
KOHJULISIM M OTHECTH K 3a0aJIaHCOBBIM.

Ha ocHOBaHME YTBEpXKAEHHBIX [TOCTOSHHBIX Pa3BEIOYHBIX KOHIIH-
[}, Ha MECTOPOXXEHHH OKOHTYPEHO 4 pYIHBIX Tella ¢ IPOMBIILIEHHE-
MH 3a1]acaM¥ 30JI0T4. 3aIlackl IIEPBOTO ¥ BTOPOTO PYIHEIX Tel IONCUUTa-
HBI METOJOM Fe0JIOrHIeCKUX OJIOKOB, TPETHEro PYIHOIO Teja - METOI0M
[apajuTe/IbHBIX BEpTHKAIBHBIX pazpe3oB. [loncyer 3amacoB yerBepToro
PYIHOTO Tejla BBINOJIHEH FOPHU30HTAIBHEIMU CII0AMU: uepes 40 m (s
OKMCIEHHBIX pyn) ¥ 60 M (s cyneGumHbIX pym).

3anacs! OMyMITMAJHHCKOTO MECTOPOKACHI ONCYATAHEI 0 KaTeropu-
sm B, C1 u C2. K xareroprmu B oTHECeHBI 3a11aChl OKHCIIEHHBIX Py B BOC-
TOYHOH YaCTH MECTOPOXKIEHI pasBefaHHble 1o cetr 50x50 m. K xareroprm
C1 orHeceHsl BCe 3aITackl B KOHTYpaX IPOEKTUPYeMBIX KaphepOoB, pa3BeaH-
HbIe CKBOXUHAMM 110.ceTH 100x50 M B BOCTOUHOM JaCTH MECTOPOXKICHIS U
o cetu 100-50x50 B 3ananuoi yactu Mectopoxxaerws. K xareropuu C2 or-
HeCeHb! 3aI1achl OKMCIEHHBIX DY/ B 3allaqHON YaCcTH MeCTOPOKICHIUS (HH3-
Kiil BHIXOI KEepHa), 3aIlachl HEOKHCIESHHBIX Pyl PYIHOro Tena 3 (CuipHas
JeopMalms pa3BeNovHON CETH IPH CIIOKHON MOPGhOIOT MM PYIHOTO Tella),
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TaKoKe 3al1aCh HEOKUCIIEHHBIX Py OTAENBHBIX OTHOCHTENBHO c1abo passe-
J2HHBEIX OTOKOB B KPaeBBIX HACTAX M HIDKE [THA IPOCKTHPYEMOrO Kapbepa
(B unTeprae ropu3oHToB +150-+50 M) B pyiHOM Tese 4 BOCTOMHOH YaCTH
MECTOpOXKIEH!s. Pe3ynsrars! nofcyera 3anacos npuseeHs! B.taom. 1.10.

JIo6pIua OKHCIIEHHOM PYAbI OTKPBITBIM CIIoco60M BOCTOYHOIO ydacTka
MecTopokaenns Oputa Hadara B 1985 roqy Cesepo-Enmceiickim ['OKom
obnenuHeHus «ExrceizonoToy. 3a nepuon otpaborki OMUMIMaIMHCKOTO
mecropoxaenus Cesepo-Enricetickum I'OKom (1985-1994 rr.) 66110 106b1-
70 1305 TBIC. T TOBApHOM OKHUCIICHHOM PYABI CO CPEIHHM CONEPKAHUEM 30~
Jiota 6,9 r/x, 301m0ta B pyse — 8979 kr. Pyza aBTOTpaHCIOpTOM JOCTARNAIACE
Ha riepepaborky B nioc. Cepepo-Enmcefickuii Ha Coperckyro 3UD.

B 1994 rogy 3A0 «ITomoc» MOMYyYWIO JIMLECH3HMIO Ha pa3paboTKy
ONMAMIMAJHHCKOTO 30JI0TOPY/JHOTO MECTOPOXKICHHS, a B aBrycre 1996
rojia 6bLIa IOCTPOEHA M BBEIEHA B SKCIUTYaTalMIO COOCTBEHHBIMHU CHJIA-
MH koMnanuy ONUMIMaMHCKAas 30JI0TOM3BNekaTenbHas Qabpuka, pac-
TIOJIOMKEHHAA B 2 KM OT MECTOPOXISHHA, UL 1epepaboTKH OKMCAECHHBIX
PYA HPOU3BOAUTENBHOCTHIO 1 MIH. T pyats! B roft (3UD-1).

B pansHeineM, 3a CYET MOC/ICHOBATEILHOTO YITYIINCHH TEXHONOT MM,
MPOU3BOIMTENILHOCTS (HabpHKkH yBeM4eHa J0 1,5 MIH. T pyAsI B rofl.

TexHONOTHYeCKHe - CBOMCTBA OKHMCICHHBIX pyd ONMMIMAaJHHCKOro
MECTOPOXKIEHHA IPOBOIITHCEH, HauvHas ¢ 1980 r. uncTuTyTamMu 3a6HUH,
1IHUTPH u UPTUPEIMET Ha 6 na6oparopssix npobax. Texnonorudec-
KHE TapamMeTphl H3y4alich Ha MONyTIPOMBIIIIEHHOH ycTaHOBKe B I. Tyre
Ha o6pasie Maccoit 10,4 1, B . basnee Ha mpobe maccoi 220 T.

Pe3ynpraThl TEXHONOTHYECKHX MCCICHOBAHUM TIOKA3aIM:

- OKHCJIeHHas pyla SBIAETCS BBICOKOKPEMHE3EMMCTOM ¢ MacCOBOM 10~
Tnieii xpemuesema 6onee 90%, ¢ IPOMBILIEHHBIME KOHIIEHTPALMsAMH 30J10T2,;

- 30JI0TO B py/ie TIPUCYTCTBYET B BHJie MbLIEBHIHBIX YacTull ¥ Ha §8%
npezcrapieHo kiaccom MuHyc 0,044 mm. I{uanupyemoe 3051010 cocTas-
qet 93,9%-, cBa3aHHOe ¢ OKCHaaMu (B mieHkax) 4,4%;

- Gonee 50% pymsl npeacTaBneHo roropeiM KiaccoM (-0,074 Mm), B
KOTOPOM HaXOIUTCS OCHOBHAA 4acTh 30JI0T4.

Mo pesynbrataMm HCClCIOBAaHHH NPHUHATA H3MEIBIUTEILHO-IMAHMC-
Tas TEXHOJOTHS C MCIIONB30BAHMEM IIPOIIECCa «CMOMIA B ITyJIbIIEN.

C 1994 no 2003 ron xommanus «Ilomocy noGbiBaga pyabl TONBKO Ha
BoCTOYHOM ydacTke MECTOPOXICHHs KapbepoM «Bocrounsiid». B 2004
rofy 6bLT BBENEH B IKCIUTYaTaLHIO Kapbep «3anaqHblidy 1o Jobkrye oxuc-

[eonoruyeckoe CTpOGHHE I CTEIEHb PasBeaHHOCTH 30MIOTOPYIHBIX MECTOPOYK/ASH Kt 39

JIeHHBIX pyl 3allafHoro ydactika ONUMIIHAIHHCKOTO MECTOPOKIEHHS 10
rop. 640 M, B 2005 rony, B cB3M ¢ 0TpabOTKOM 3a1acOB OKKUCIIEHHOM PYIIbI
JI0 5TOr0 TOPU3CHTa, Kapbep 6bU1 3akoHcepBUpoBaH. [TonHas otpaboTka 3a-
I14COB NEPBUYHON py/ipl A0 rop. 430 M u, MOIMyTHO, OCTAaTKOB OKUCIIEHHOM
pynpL, o nporpamme passurus OnmumMruamisckoro 1'OKa npenycmarpusa-
€TCS KapbepoM «3arnagHbei» BTopod odepemu ¢ 2014 mo 2021 roapL

Hauunas ¢ 1996 roga, npu no6erue OKUCJISHHON pydBl B oTpaboTKy
TMOTaalli TIepPBUYHBIE PYAbl MECTOPOX/ICHH, KOTOpBIe HaKallIuBaIKCh
Ha PYIHOM CKJIafie.

Tabnuma 1.10
YTBep:eHHbIe 3amackl MecTopokaeHus OTUMITHATHHCKOE

(o cocrosiumio Ha 01.07.1993 r.)

3arnacst Enun. Banancossie 3abanaHcoBsie
H3MED. B Cl G2 Cl C2
1 2 3 4 5 6 7

Bocrtoyssifl yuacTok

OKHCIEHHbIE PY/IbL:
3anacel pyasl ThIC. T 112174 | 26824 - - -
3anackl 304072 Kr 121236 | 27703 - - -

3anaaHbli Y4acToK

OX¥CIeHHBIE PYIBL:

3a11achl Pyae! TBIC. T - 175.8 721,6 - 266,0
3aI14CkI 30J10Ta Kr o 1749 3678 & 1523
ITepBHIHEIE PYABL:

3aITaCH! PYIb TBIC. T - 715119 | 31021,1 - 37214,0
34I1ackl 30710Ta KT - 290305 | 97288 - 114158

1To MeCTOpPOIKIEHHIO
OKHCIIEHHBIE PYIBL:

3AIACKI PY/IBI THIC. T 112174 | 28582 721.6 - 266.,0
3arackl 3071072 KI 121236 | 29452 3678 - 1523
IlepButHBIC pYIBL:

3aI1achl PYIBl THIC. T - 71511,9 | 31021,1 - 372140
3aIackl 3010Ta KT - 290305 | 97288 - 114158
Bceero:

3anackl Pyabt TBIC. T 11217,4 | 74370,1 | 317427 - 374800
3AITACKI 30J10Ta K& 121236 | 319757 | 100966 - 115681

Texnonmoruyeckue cBOHCTBa MepBUYHEIX pyi OMUMITHATHHCKOrO Mec-
TOPOXKIEHHS U3YYaIHCH B TCYCHIE MHOTHX JIET C MOMEHTA €0 OTKPBITHA
Ha CTaquy NPOBEEHMS NpeIBapUTENbHON M JeTaJbHOH pa3Beqxy WHC-
turyramu [THUTPHU, BUMC, MPTUPEIMET, 3a6HWM. Bcero B atot
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niepHo/| O5UTO OTOOPAHO U U3YdeHO 26 TEXHOIOTHIECKUX Npo0, 13 Hux 15
MAITBIX TEXHOJIOTHYECKHX P06 U TpH 00beIMHEHHbIE Malible TEXHOJIOTH-
yeckre npobs1 BecoM 110 30 k1, ocrayeHbie 8 mpod umeny Bec ot 120 1o
8680 xr: Mccnenopanus NpoBOAWIHCE IO KIACCHUECKOM IPaBHTALIIOHHO-
hroTaiMOHHON CXeMe ¢ OTBATBHBIMU XBOCTaMH, U JalH, B LIENIOM, XOpo-
uMe pesynbTarsl. Mizpnedenue 30m01a B 00beAMHEHHBIH FPaBUTaLMOHHO-
duoTaMOHHBIH KOHLEHTPAT NONy4asiock B npeaenax 87,1 — 96,4%.

Pe3ynsrarsl HCCIEAOBaHUM MOKa3alH, YTC NepBUYHbIE pyabl OmuMm-
MHATHHCKOTO MECTOPOX/IEHUS HMEIOT CIIOXKHBIH BEIIECTBEHHBIH COCTaB
M OTHOCATCS K BEChMAa YIODHBIM IS M3BJIECYEHY U3 HHUX 307I0Ta, [TOC-
KOJIBKY O0MBLUas 9acTh 30J10Ta BHIE€ TOHKOM BKPaIIEHHOCTH HaXOMUTCS
B cynb¢uaax (MpeHMYIIECTBEHHO B apCEHOMMUPHUTE). 30J0TO NPAMBIM
UMAHMPOBAHMEM K3 IEPBHYHBIX Py H3BliekaeTcs He Gonee yeM Ha 20-
50%. Honyuensbie rpaBHTALMOHHO-(IOTALMOHHBIE KOHIEHTPaThl OT-
HOCATCS K THITY CYPBMSIHBIX 30JI0TO-MBIIBSIKOBBIX M [Uis epepaboTky
STHX KOHLIEHTPATOB MPUMEHUMBI HECKOJIBKO CIIOCO00B:

1. OKuCIUTENBHBIA O0XKHT ¢ MOCIEXYIOIHUM COPOLIOHHBIM LIMaHuU-
poBanueM 00paboTaHHOTO eIKOH IENIOYEIO Orapka.

2. KucnoTHO-KHUCAOPOAHOE BHILETa9HBAHUE C IIOCIEAYIOIUM H3BJIe-
YCHHEM HEpPacTBOPHMOIO OCajika 30/10Ta CTaHJapTHBIMH FHApPOMETall-
JIypTHYECKHAMM criocobamu.

3. OxucnurenpHas IUIaBKa HEOOONOKEHHOIO, IPaHYIMPOBAHHOIO
KOHIIEHTPaTa Ha JKeNIe3HBIH INTEHH, aKKyMyIHMpyIOIUH OnaropoiHeie
METaJUIBL, ¢ MOCIeAyomeH nepepaboTKoM ero ruAPOMETAILTY PrudeCKiM
WM 3JIEKTPHYECKUM METONAMH.

4. BakTepualibHOE BBIIENaYHBAHHE C TIOCIIEYION{M COPOLMOHHBIM
LIUAHUPOBAHMEM.

B cooTBeTcTBUY C YCIOBHAMHE JIMIEH3HOHHOTO COMIAIISHKA HA cobc-
TBEHHOM ONBITHO-IIPOMBIILIEHHOM YCTaHOBKE Oblna OTpaboTaHa TeXHO-
norust «BIONORD» ®, ocHoBanHas Ha niepepaboTke YIIOPHBIX IEPBUY-
HBIX Py C MCHOJIB30BaHUEM TEXHOJIIOTHH OMOOKHUCIEHUS (QIOTOKOHIEH-
Tparor (mareut PO 2256712, narent P® 2275437, narent PO 2332455,
natreHt P® 2346063). 1o paspaboTaHHOH TEXHOIOrHH ObLIA 3aIIPOEKTH-
pOBaHa, MOCTPOEHa M 3aNyINeHa B 3KCIUTyaralmio B okTabpe 2001 roza
30710TOM3BNEKarenbHas Gabpuxa SUD-2 MpousBOAUTENLHOCTHIO 3 MITH.
T HepBUYHOM py/sl B rof; B mrone 2007rona OblIa 3alylueHa B 3KCIUTya-
Tanuo 3WU®-3 nmpou3BoANTENFHOCTEIO 5 MIIH. T HEPBHYHBIX DY B [O.
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Tabnuma 1.11
3anacel OaEMITHAXAHCKOT0 MECTOPOKIEHHS 10 cocTosiHmIo Ha 01.01.2009 .

) 3anacs! Ha 1 AHBaps 20091 o gopme NeS [P
Tom Vencio ]}_;;;T‘; -banancoskie 3amacel 3abaaHcoBbIe 3a1ACH!
pyabl 3ala- | Pynp, Couep- 3onoTa, | Pyns, Cozep- 3on0Ta,
COB | qppe.p | RAHHC KT mec.r | NAHHS, KT
/T /T
OKUCTEHHBIE | Boero B+Cl| 0 -0 0 0 0 0
C2 133 43 573 121 5,7 580
BTOM WHCIIE | CB1 8 8 8 8 8 8
B TOM 9HCIC | 3aanyeii C2 133 43 573 121 4.8 580
— Cl | 541041 40 214954 0 0
Tlepsuynsie C2 | 22577 32 73199 | 37044 3,1 113460
BocrtoyHbiit Cl | 47169 4.0 187734 0 0 0
B TOM 4HCTe | peero C2 [ 17108 31 33786 {36444 | 31 111326
BTH. B Kapsepe | Cl 96 4,0 383
10 +300 m «2 0 0
BTu BKkapeepe | Cl | 47073 | 4,0 187351
50 +150 m C2 | 17108 | 3.1 53786 | 4033 2.7 10915
Hipke mna xaps-
epa+150 (Bunr. | C2 32391 3.1 100411
+150 - +50 M)
3artaaHpiii (B 1 35 2799
e gz 24916; 33 rod 600 | 36 | 2134
30 M)
Beero 3aracos 1o B+Cl | 54104 | 40 214954 0 0 0
MECTOPOMISHHIO C2 | 22710 32 73772 | 37165 3.1 114040
3arrac pyel Ha CKJIaaax, BCero 9928 4.0 39600
B 4. TOBapHON OKMCIEHHOM PyIb! 0 0
TOBAPHOH NEPBUYHOH py/b! 9928 4,0 39600

OrtpaboTka OKHCIeHHBIX Py ONMPMITHATIHCKOTO MECTOPOKICHHS, Hada-
Tag B 1985 r. kapeepom «BocToursniy, 6bia 3axorueHa B 2007 roxy. Io co-
crostHuto Ha 01.01.2008 1. ocTaTok 6araHCOBBIX 3alacOB OKHCIIEHHOMH PY/Ib
YHCITATCS TOJIEKO B TPETHEM PYIHOM Teste 3ara/fHOr0 y4acTka MeCTOPOsKIE-
Husl ¥ cocTapisteT 133 Thic. T ¢ comepxanueM 3onora 4,3 r/T. (tabn. 1.11).

3amacel nepBUYHOH pys! Ha BocTouHoM ydacTke OMUMITAATUHCKOTO
mecropoxaenys Ha 01.01.2008r. morHOCTRIO OTpabOTaHEI © ITOBEPXHOC-
TH (rop.680m) mo ropuzonTa 540M.

Ocrarox 0anaHCOBBIX 3aII1aCOB OKMCJICHHBIX U MEPBUYHBIX PYII MeC-
TOPOXICHHUS NpuBeleH B Tabnuie 9 1 obecrieyrBaeT. MOIIHOCTH 10 Tie-
pepaborke Onumnuagusckoro I'OKa (8 M. T B rom) va 11 ner.
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1.3 TripaguHCKOE 30JI0TOPYNHOE MECTOPOKIEHHE

TeIpagHHCKOE 30I0TOPYHOE MECTOPOKAECHHE PACITOTIOKEHO B LIEHT-
.. pabHOU "acTy Bepxue-EHaMMHUHCKOTO PYIHOTO Y3714, B 5 KM K 3ama/1y
ot OnuMITHAIHCKOTO MECTOPOXKIEHUS, ABIIIETCA €0 CITyTHUKOM H UMe-
€T ¢ HHM MHOIo 00LIero B reonoruyeckoM crpoenuy (puc. 1.4). I'eono-
FO-CTPYKTYpHas MO3UIMS MECTOPOXKICHUS OIPEHENIETCA MOI0KEeHHEM
B UeHTpaibHOM vactu Telicko-Tarapckodl cTpyKTypHO-(QOpMALMOHHOR
30HBI, Y €€ [0ro-3anagHoro 00pTa B HAAHHTPY3HUBHOM TONIIE METaMOp-
tbuaeckux cnanues MoinHocTsio 0,5-0,7 kM TeipagiHCKOrO rpaHATON/-
Horo Maccura (puc. 1.3). B crpykrypHOM I1aHe 0HO NPHYPOYEHO K LieH-
TPUKJIUHAILHOMY 3aMbIKaHHIO IHHOKeHTheBCKOH CHHKNIMHANH. Onenbs
30Ha Pa3JIOMOB Cpe3aeT CeBepo-3anaHoe KPbUIO CHHKIIMHAIM, KOHTPO-
JTIApYs Pa3sBUTHE 30JI0TOHOCHBIX METAaCOMATHTOB.

B reonorudeckoM CTPOSHHM MECTOPOXKICHHSA NPHHHMAIOT y4acTHe 3
TI24K¥Y BEPXHEKOPIMHCKOM NOACBHUTHI (puc. 1.22). Hipkuas navka npeacTas-
JIEHa CITIOCTO-KBApLIEBBIMH CJIAHLIAMH M Pa3BHTA IPEUMYINECTBEHHO Ha
nepudepun crpykrypsl. Obpasyromue pyaoBMeIIAIONIII FOPU30HT BTOpask
U TpeThs MadKyl UMeoT Oonee NECTpIH cocTas. 14 BTOpOH Maukul B Ie-
JIOM XapakKTepeH KapOOHATHBIH COCTAB ¢ NPOCIOAMH YIIIEPOICONEPIKAIIIMX
nopon. Tperss navka UMeeT B CBOEM COCTaBe YIIIEPOAUCTOE BEMIECTBO, a
TaKKe XapaKTepu3yeTcs INMOBBIIEHHON MUPHUTH3ALMEH, CepULIMTH3ALMEH.
JU1s pynoBMemaroniero ropu30HTa XapakTepHa 4acTas IepeMeskaeMOCThb
JIMTONOTHYECKHX Pa3HOCTEH M [IOCTENICHHBIE [IEPEXOBI MEXKITY HUMH.

Jloxanm3auus TeipaquHCKOIO MECTOPOMKIEHMS KOHTPOIMPYETCs CO-
TIPSDKEHHEM LEHTPHKIMHAJIBHOTO 3aMBIKaHUA IHHOKEHThEBCKOM CHHK-
JIMHAJIM ¥ IBYX CyOIIMPOTHBIX pa3phIBHBIX HapymeHuH (puc. 1.4), koto-
PpBIe ABJIAIOTCS YaCThO MOIIHON PyAONOABOAIIEH 30HbI.

IManenune pasnomoB kpyroe — 80-85°. Mexny HuMH Habnronmaercs
CHCTEMa MapaJUleNbHbIX nosorosanerammmx (30°) onepsromux pasio-
MOB CEBEPO-BOCTOMHOTO IPOCTHPaHUs C MafcHHeM Ha IOoro-BocTok. B
LEHTPAJIbHOW YacTH MECTOPOXKJICHHUA (HKCHpyeTCs CyOMepHAHOHAIb-
HO€ HapyleHHe C majeHueM Ha BocTok mop yrmamu 70-80°. ITo cy6-
IUPOTHEIM HapyIIeHUsIM OTMEYeHO CMeEIIEeHHME PYIHBIX TeJl, OHH XKe
YACTHYHO OTPAHWYMBAIOT PA3BHTHE OPYHCHEHUS, cpe3as CKIIaJ4aThie
cTpykTyphl. [1o BceM MH3BIOHKTHBHBIM CTPYKTYPaM Da3BUBAOTCS JIH-
HelHHpIe U [UIOIAaJHbBIE KOPBI BBIBETPHBAHMA.
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JIurelHbIe KOPBI BBIBETPUBAHIS PA3BUBAIOTCS 110 TEKTOHHYECKH IIPO-
paboTaHHBIM 30HAM, Kak [10JIOTHM, TaK ¥ KpyTONaaroIuM, /10 [Ty OUHEI
220 m. I'myOriHa pa3sBUTHS TUIOIIAIHEIX KOp He NpeBbilnacT 20-25 M.

B nenom, mis TeipaiuHCKOro MECTOPOXKACHM XapaKTEPHO HIKPOKOE
PA3BHUTHE TUTUKATHBHON M JU3BIOHKTUBHOM TEKTOHHKH, YTO OOYCIaBIH-
BAeT Pa3BUTHE MEJIKHUX PYIHBIX TeJl CJIOKHOH KOHBHIypaLHH.

Ha MecTopox/IeHHM BBLABIASHO 7 pyAHBIX Tenl. a4 HHX Xapaxrep-
HO OTCYTCTBHE BHAMMBIX I'€OJOrHYecKUX rpaHull. Pyxxeie tena 1 u 5
TIOJHOCTHIO CIIOKEHBI EPBUYHBIMH CyNb(QUIHBIMY PYAaMH, OCTaIBHEIE
B Pa3/IUYHOM CTEIeHH OKHC/ICHBL

Pymemie Tera TeIpaIHECKOTO MECTOPOXKICHEA XapaKTePU3YIOTCSI HEBBI-
JepPYKaHHOCTBIO IO IIPOCTHPAHMIO Y HafeHuro. Mopdomorus pyIHsrX Tel
pasHoobpasna (puc. 1.22, 1.23): kmunosHaHas (pyaHoe Teso 2), CeNIOBHI-
Has (pyHoe Teno 3, 7) v rwiacroodpasHast (pyauHele Tena 4 u 6). bonpmmmc-
TBO PYIHBIX TeJI TATOTeeT K KOHTAKTy KapOOHATCOAEP KaIllliX U YITIEPONCO-
IeprKanix opol. Pasmepr! pyIHBIX T/l II0 NPOCTHPAHHEO KOIEOIFOTCS OT
110 mo 150 M, mpoTsLKEHHOCTH 0 MafeHuo — ot 80 no 460 M, MOIIHOCTE
Bapbupyer B npenenax 5-30 M. HauGoee npoxyKTHBHBIM 10 6alaHCOBBIM
sanacam (6omnee 50% 3ariacoB) SBIAETCA PYAHOE TENO 2, IO M'e0IOTHIEeCKIM
— pynHoe Teno 6. CpenHee coepKaHue 30JI0Ta 10 TelaM CYIIECTBEHHO pas-
JIFYAETCA OT OTHOCHTENLHO Oeabix 3, 6, 7 (conepxanue ot 2,6 1o 3,7 r/1)
J10 boree oborawénrex 2 1 4 (7,2 1 6,1 I/T COOTBETCTBEHHO).

XapakrepHo KpaiiHe HepaBHOMepHOe (pyIHbIe Tena 2 | 6, koshduimes-
THI BapHaltme conep:kanuif 133,4% u 117,0%) u sepasHOMepHoe (Tena 3 u
4, ko3¢ bUIHeHTE] BapHaliy cofepxKanui 75,5% u 66,1%) pacnpenenenue
30710Ta. YPOBEHE 3PO3HOHHOIO CPe3a OLEHHMBAETCS KaK He3HAUMTEbHBIH.

Pyner TeipaAMECKOTO MECTOPOKIEHHS OTHOCATCS K MAIOCYIb(OHIHON
dopmaru (3-5%) U IpeacTaBisIoT cOOOM, Tak Xe, KaK U pynsl OnmumIiy-
AJAHCKOTO MECTOPOXKIEHIS, TEMHO-CEPBIE, CEPHIE, [10JI0CYATRIE IUIOTHRIE
METACOMATHTHI 110 KBApU-CIIOAMCTHIM CIaHIaM C BKPAIUICHHOH, M3PEIKO
TOHKOTIPOKIJIKOBOM Cymb(pUIHON MuHepantusauuei ¢ somorom. Mx mu-
HepaIbHBIN U XMMHYECKUI COCTaB MICHTHYEH ONMMITHAIUHCKIM pyAaM,
KaK JJ1 BBIAENAeMBIX TIEPBUYHBLIX, TAK M OXUCIIEHHBIX TUIIOB.

EMvECTBEHHBIM MPOMBIIUICHHBIM 3JIEMEHTOM PYH ABJIAETCA 30J10TO.
COIyTCTBYIONMMH 3JIeMeHTAMH-CITy THUKaMK (B HENPOMBIIIEHHBIX CO-
JIEPYKAHMSX) 30JI0TA SBJIFOTCA MBIIIBSK, CypbMa, Bob(pam, cepebpo. Ilep-
BUYHBIE Py Pe3KO BBIIEIAIOTCA IO BBICOKOMY COIEPXKAHHMIO I[IMHKA — Ha
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nopsaoK OoMbine YeM B OKHCIICHHBIX PyIax M OKOJOPYAHOH 3oHe. Taroke
1Sl HUX XapaKTepHbI HOBBILIECHHBIE COASp KaHa HAKEII — B 1,5-2 pasa.

Jb1s MapraHua XapakTepHO PaBHOMEPHOE CHIDKSHUE CONEPYKAHMI BHU3
10 paspesy. MBIIbSK B MOBBILIESHHBIX CONEPXKAHMSIX PA3BUT B HAPYHHOH
¥ PYIHOH YacTax pa3pe3a, NpU4YEM B OKHUCICHHBIX Py[ax €ro COIep KaHue
HIDKE B 2 pa3a [0 CPaBHEHHIO ¢ NEpBUYHBIMU. CXO0XHM XapaKTepoM Bep-
THKAJIHOH 30HANIBHOCTH O0NafiaeT CypbMa, OTIMYAsICh HHBEPTUPOBAHHBIM
TIOBE/ICHHEM IIPH OKMCIEHMH PyA — II1 HHAX XapaKTEePHO YBEIIHMYEHHE CO-
JepaBrs CypbMEI Gotee YeM B 2 pasa. it Haipy/IHEIX OPEeosIoB K OPEosioB
PYIl XapaKTepHO HEKOTOpOe MOBBILEHHE COoAepxaHui Bonsdpama (B 2-3
paza). Kammuii rposiriiseT Ty ke TeHIeHIMIO, HO Oonee spko (3-5 paz).

MecTopoxieH#e pa3BeiaHO | IIOATOTORICHO K IIPOMBIIUICHHOMY OCBOE-
Huto B 1998 . Ilpu pasBerike HCMONb30BaHa FTOPHO-OYpoBas CUCTEMA: TTOBEP-
XHOCTHEIC (KaHaBbl) H 1IO3eMHbIE (IITONBHA, KBEPIIIATH, ITPEKH ) TOPHBIE
BBIPaOOTKHM, CKBRXHHBI KOJIOHKOBOTO Oypenns. KaHaBbl IO MOBEPXHOCTU
nporinenst yepe3 50-100 M, cers xomonkoBeIx cksakuH 100x50, 50x50 M
npy mryouse ckeaxuH 50-315 M. 1o COBOKYITHOCTH HapaMETpOB MecTo-
poxnaenre orHeceHo K III rpyrme CIOKHOCTH TeONOrMYeCKOr0 CTPOSHHSL.

OGpexkToM pa3BeOKkH MO YCIOBHSM JIMLEH3MOHHOIO COINIALICHHS
OBLIM TONBKO OKHCIEHHEBIE POl MecTopokaeHus. IlepeuuHple pyms
OBUTH OLIGHEHH B MPEABIAYIMIA 3Tan HccnenoBanuii Apednesoit B..,
WX 3aIachkl COCTaBHIIH, B aBTOPCKOM BapmaHte, 9,7 T (B.M. Apednesa,
1987). Ha yrBepxxaenue B TK3 He npeA¢TaBIsUTHCE.

U1 nozacuéTa 3amacoB OKUCIEHHBIX pyA ThIpaAMHCKOTO MECTOPOXK-
Jenus 6bL1M pa3paboTaHbl IOCTOSHHBIE pa3Bel0UHbIE KOHAULIAHN, BKJIIO-
4arolye clAeqyoUHe NapaMeTphl:

-TIOACYET 3aracoB MPOU3BOAMTCS B IIpelellaX KOHTYpa NPOEKTHOTO
Kapeepa;

-OKOHTYPUBAHKHE PYIHBIX TeN OKMCICHHOH pyIbl IIPOW3BONMICH B re0-
JIOTMMECKHX TPAHULIAX IO MepPeX0y OT PHIXIBIX Pa3HOCTeH K MAacCHBHBIM;

-6opToBOE copepxanue 301012 1,5 I/T;

-MHPHAMAJIBHOE TIPOMBIIILIEHHOE CofeprKanyie B Ooke s 6aiaHCOBBIX
3aracoB IPyTIsI «a» 4,7 T/T; st Ga/laHCOBBIX 3aIfacoB rpyrms! «6» - 4,1 r/T;

-MMHYMaIbHas MOLIHOCTh PYAHBIX TeJl, BKIIOYAEMBIX B TOACUET 3a-
Macos — 5 M;

-MaKCHUMaJIbHas. MOUIHOCTE ITYCTHIX MOPOJ, BKIIOYAEMBIX B IIOACYET
3aracoB — 5 M;
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-k 326aJIaHCOBSIM 3anacaM I'pylnsl «6» OTHECTH 3allachkl B KOHTYpE
Kaphepa C cofiepykaHMeM 30/10Ta B IofcuéTHoM Onoxe Hiwke 4,1 r/T, HO
gblie GopToBoTO -1,5 I/T U Bee 3amackl 3a rpaHULEH IPOEKTHOIO KOHTY-
pa Kapbepa ¢ conepKaHHeM 30J10Ta Beillle 6oproBoro — 1,5 r/T.

3amacel MECTOPOXKIEHUS IOCYMTaHbl METOAOM BEPTHUKAIBHBIX paspe-
30B. [Ipy OKOHTYpPHBaHHY PYIHBIX TEJl YUIUTHIBAJICA 3aKOHOMEPHBIA ITepexo
OKHC/IEHHON YacTH Py B HEOKHUCIIEHHYIO. IIpy OKOHTYpHBaHMM HCIIONB30-
BAJICS METOH OTPAHIMEHHOHN SKCTPAIIO/LILIMH Ha CEPEIMHY PACCTOSHUM MEXK-
ay BeipadoTkamu. I loficanTaHHble 3arackl oTHECEHBI K Kateropuam C1 u C2
u yreepxaeHs! B 1998 romy TK3 Kpachospcknpuponpecypeos (Tabm. 1.12).

CToMMOCTb Pa3Be/IKK OHHOTO IpaMMa 30J10Ta cocTaBuia 1,27 pybns B
uerax 1998r. OcHOBHBIE TEXHHUKO-2KOHOMMYIECKHE MOKA3ATENIN OCBOEHUS
MecTopokIeHus npuBenens! B Tabmuue 1.13 (mo ganaem TOO mocro-
SHHBIX pa3BeJOYHBIX KOHAMIMH, 1998r). 1lpy pacuére sxoHOMHUYECKHX
ToKa3aTe/ield MPUHUMAIIOCH YCIIOBHE O TOM, YTO PYIbl MECTOPOKICHHA
ByiyT nepepabaThIBAaTHECS HA CYLICCTBYIOIEH 0b6oraTuTenpHO Gabprke
OnumMrmamuackoro 'OKa.

Tabmina 1.12
3anachl OKKCHCHHBIX pyd ThipaJiHHCKOT0 MECTOP O HHS
no cocrosumio Ha 01.06.1998 .

B rpaHuuax MpOeKTHOro KOHTYPa Kaphepa 3a rpaHnUell IPOEKTHOTO KOHTYPa Kapbepa
o Py~ 4 Ne pyn- | Karero- | Comep.
. | ameropua | R | Py, | 3onom, | L 0XH | S SO e | oo
Tena /T Tena | 3arnacoB /'t T
BajiancoBpIe 3anackl 3a0a1aHCOBHIC 3aMack!
2 C,, «a» T 1154,0 | 1154 2 C,, «6» 6,9 14 996
4 C,, «a» 6,2 551,8 321 3 C, «0» 2,9 269 | 778
6 C, «a» 3,6 111,7 66 4 C,, «6» 5.8 13,2 77
6 C,, «b» 45 1158,3 | 705 6 C,, «o» 42 12448 11029
Hroro C,, «a» 7.4 1165,7 | 1220 6 C,, «do» 32 469 | 11502
C,, «o» 4,5 11583 | 705 5 C.6» 26 12,7 -
C,. «a» 6,2 551,8 321 ¢
CAHC,, «a» 7.1 2217,5 | 1541 | Uroro | C, «6» 43 258,81 11125
C+C,, «b» 4,5 158,3 705 C,, «0» 3,2 521,8| 1690
Beero C;*C, 6,0 375,8 | 2246 | Beero | CH+C, 3,6 |780,6] 2815
3abaaHcoBbIE 3ariacel
2 C,, «b» 3,4 88,9 30
3 C,, «6» 2.9 31,8 3
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Tabnvua 1.13
OcHobible TEXHHK3-3X0HOMHYECKHE IOKA3ATE/IN 0CBOCHHS]
Tripaaunckoro mecroposxgenus (mo T30 woupmumii)

ITokazareits En. m3m. 3HAYCHHE NOKa3ATEIs
Teonoru4eckye 3anachi OKHCASHHOH pyIbi THIC. T 459 '
Cpennee cofepianue 30/10Ta B pyJie r/t 5,3
3anackl 30710Ta K& 2435
[Torepu npr KoGsiue % 3.0
Pazy6SokuBanme % 8,0
OKCIIUTYaTALMOHHbIE 34aChl PYIbi ThIC. T 484
Cpeanee cogepkanye 300Ta B IKCIUIO3aacax /'t 5,7
SKCIUTyaTalHOHHBIE 3aTachl 3010Ta Kr 2420
loaoBas MPOM3BONMTEIEHOCTS IO JOOBIYE PYAbL THIC. T 250
DKCIUTY aTaUMOHHBIN KodGdOUUASHT BCKPBILIH M3/ 2,56
Wseneuenue 301012 % 96,2
CetGecToumocts 1 T 3000Ta pyo0. 51,21
[IpunsTas nexa 3a 1 r3o10ta pyo. 55,67
Yucras npubsuts MIH. pyb. 5.4
HHpexc AoXooHOCTH €JIVH. 2,0
Cpok 0KyNaeMOCTH KAMUTANEHEIX BIOMCHHUI ner 1,8

1.4 Mecropoxnenne OneHbe

Mectopoxnense OneHse HaXOOUTCA B S KM Ha ceBepo-3anan ot Omim-
MHAZAUHCKOTO M B 1,5 KM Ha ceBepo-BOCTOK OT MECTOPOXIeHHA ThIpaTHHCKo-
ro. Pacnonoxxeno B npenenax Teficko-Tarapekoii CP3 y ee roro-3anamaHoro
Oopra B ceBepo-3anagHoM Kpbule IHHOKEHTHEBCKOM CHHKIIMHAIIA B SK30KOH-
takre (0,5 kM) ThIpaIHHCKOrO MPaHMTOMIHOIO MACCHBA, B 30HE HAUMEHBIIEH
MOIIHOCTH HAMHTPY3HMBHOM KPORNM METaMOPQUIECKIX ClaHIeB (puc. 1.3).
IInomame MecTopoxaeHns cimkeHa 4 MadkaMi METaMOPGHYIECKUX. TOPOJT
CpeHed IONCBHTBI KOPIMHCKOH CBHTHI paHHero pudes. Hipkass nauka
TIpE/ICTaB/IeHa CIIFONVCTO-KBApLEBBIMH CJIAHI[AMH, OHOOOpa3HBIMH I10 CO-
CTaBy ¥ MeTaMOp(H30BaHHBIMY B YCIIOBHSX IPaHAT-GHOTHTOBOM CyOdarmm
3esieHocnaneBoi daupu. bonee pasHooOpasHas 10 COCTaBY ¥ YEPEIOBAHHIO
TIOPO I1a4KA CITFOMFICTO-KBapLI-kapOOHATHOTO COCTaBa, IEPEKPHIBACTCS YITIe-
pozconepalMK TIOpPOJaMH ¢ 00pa3oBaHHUEM MapKHpYIOIIEro kapOoHar-
HO-YITIMCTOro ropr3oHTa MouHocTEo 300M. CimomicTo-KBapiieBsie CriaHIbl
BEPXHEH MAYKH COIIACHO JIOXKATCA Ha YIIEPOACOIEP KAIME CIAHIBI M 11O
MUHEpaTLHOMY COCTaBy OMU3KM ciiaHnaM BepkHEH nmadku (puc. 1.24-1.26).

TeKTOHHMYECKUE HAPYILISHUS PYIHOTO IO MecTopoknerus OneHne-
ro MPOSBIIeHH! B BUAES 30H MEKIUIACTOBOIO CKOIIBXEHHA pa3HOIo nopsia-
K2, CBSI3AHHEIMU C TEKTOHHHMECKUMHY IIOHBIDKKAMH B30POCO-CIBHTOBOTO
xapakTepa B 30He OneHbero paziaoMa. 30/I0T0€ OpyIeHEHHe IpUypoUe-
{0 K COTNACHOMY MEXKIITACTOBOMY HAapYIICHHIO (30HE MEXKIUIaCTOBOTO
CKOMBKCHUSL), PACTIONIOKCHHOMY Ha KOHTAKT¢ CIIFOOUCTBIX CIIAHLICB C
KapOOHATHBIMH OPOIAMH. 30Ha MEKIUIACTOBOFO CKOIBXKEH MOLUIHOC-
THIO 1-5 M 1 OpoTsDKeHHOCTBIO 640-650 M cliokeHa mecTpol ramMmoi
KaTaK/JIA3HPOBAHHEIX MTOPOI: KBAPLIUTAMU, KBapLHUTOINIECYaHUKAMH, Opo-
rOBHKOBAHHBIMH CIIaHLAMH M T.I. B JHUTOIOrHYeCKOM OTHOIIEHUH OpPY-
Jetieriie KOHTPOIUpyeTcs KapOOHaTHO-YINEePOJUCTEIM FOPH30HTOM.

KapGonarHeie mopoasl MapKUpPYIOIEr0 TOPH30HTA B IIEHTPaJbHOR
¥ FOTO-3aIaIHON YacTaX PYNHOH 3aJieKH OCJIOKHEHBI CKJIANYaroCThIO,
(rexcypoobpazubiMy leperubamy, TUH30BaHHEM H OyIMHHPOBAHUEM.

CreneHs BO3NEUCTBUS Ha BMELIAFOLIME HOPOAB! THIPOTEPMAIIBHO-
METacOMAaTHYECKHX MpPOLECCOB OIpelesiiia pasHoobpasyue MeTacoma-
THTOB, BCTPEYCHHBIX Ha MECTOPOXKACHMM: KBapL-albOMTOBBIC, M3BEC~
TKOBO-CUITHKATHBIE ¥ CKADHOWMALI, I'PeH3eHBl H KBapI-TypPMaIHHOBLIE,
KBapI-(TI0JIEBOIIIIAT)-KIHHOLIOW3UT-CIIIONUCTBIE, KBAPL-CIIFOOUCTBIE 0
MeTacoOMaTH4eCKHX KBapLUTOB.

lManporepmarbHas mpopaboTKa BMEINAOIMX TOPOJ POXOAHIIA CTa-
JIUUHO: OT paHHEH IIEJOYHOM, YEPe3 CTa M0 KUCJIOTHOTO BhILIEIa4HBa-
HUst 10 TIO3HEH EeNIOYHON ¢ OCAX/ISHHEM MUHEDAIOB MPONYKTHBHON
30710TO-BONTbGpamM-CybQUIHONR acconuaruy. AOCONIOTHBIA BO3PACT
OpyACHEeHUs OIpe/iesieH 1o u3otonam ypana - 800+50 MiH. JeT.

ITo pesynsTaTaM MOHCKOBEIX paboT Ha OMMMINaAMHCKOH IUIOMIAaH,
B paborax A.A. Cropoxkesxo u A.b. XucaMyTIMHOBA Te€HE3UC MECTO-
pokaeHusi OBLT ompejesieH Kak I'MApOTepMalibHO-METaCOMATHYECKHI
WK MeTaMOpPhOTreHHO—THAPOTePMaIbHbIH, 8 HOPMaIMOHHbIH THIT, KaK
sos10ToCyIbGuHE. JleTansHoe reosioruyeckoe usydenne B 1998-2003
IT. BeIIECTBCHHOTO COCTABA ITOPO U PYA MECTOPOKIEHHA, EI0 CTPYKTY-
pbI ¥ MOPQOJIOTHH, TO3BOIKIIO OTHECTH €0 K HOBOMY (hOPMAallHOHHOMY
THITY - 30JI0TO-CKAPHOBOMY. B CBSI3W C HOBBIMY JaHHBIMH, PYAHOE TEJIO
B MHHEpaTHM30BAHHOM 30HE PacCMaTPHUBAETCs KaK M3BECTKOBO-CKAPHO-
BOE, ¢ HAJOKEHHBIM 30JI0TO-IIEeNTUT-CYIbQUIHBIM OPYIEHEHUEM, CBs-
3aHHBIM C METACOMATHYECKHMH KBapLUHTaMU (pOTOBUKAMH) M CKapHH-
POBAHUBIMH CIIAHIAMY.
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Bmemaromue moponsl MectopoxaeHus ONEHBE XapaKTepH3yIoTCH
MHKpO- ¥ TOHKO3EPHUCTBIMU CTPYKTypaMu. TeKCTyphl NOpON MaccuB-
Has, TOHKOIOoJIoCcyaTas, ClaHueBaTas.’

MeTacoMaTHyeCKie KBaplUMTHl Xapakrepusyrorcsa Hemo-cepol, ro-
JIyGoBaTo-cepoli OKpacKoM, MMKDO- M TOHKO3EPHHMCTOH CaXapOBUIHOW
CTPYKTYPOH, MACCHBHO# H IICEBOCIIAHIIeBATON TeKCTypamu (puc. 1.27).

MuHepanbHblil COCTAaB MOPON NMPEUMYyLISCTBEHHO Kbapuesbii (80-
91%) ¢ npuMecsro aMpHOO0NOB, MUPOKCEHOB, PYTHJIA ¥ HE3HAYHTEIbHBIM
KOJIMUECTBOM CITION {MyCKOBHTA 1 cepuumTa). IInpokcens! npeacrasiie-
Hbl pOMOMYECKHM THITEPCTEHOM, pasmep BbiaemeHuit 20x30-120x180
MKM, aM(HUOOIIBI — TOHKOWTONIBYATHIM AKTHHOHMTOM, pa3sMepoM 5X15-
20x400 mxm. Pasmep 3eprucrocty nopogsi 0,2-1,0 Mm.

MHUKpPOCKOIMYECKH TOPOIa XapaKTepu3yeTcs rpaHobIacToBOM, po-
FOBMKOBOM CTPYKTYpPOM, MACCHBHOM, HESICHO-TIONIOCYATOH TEKCTYPOH,
00y CIIOBIEHHOM YepeOBaHUEM CJIOEB PasIHYArOIUXCA M0 KPYITHOCTH
3&peH ¥ 110 MHHEPAJIbHOMY COCTaBY: OT IPEUMYIIECTBEHHO KBAPIIEBOrO
¢ pasMepoM 3épeH 1o 1 MM 1o cnoés aM(ubOn-MMPOKCEH-KBaPIIEeBOrO
COCTaBa C KPYINHOCTHIO BhLIENCHHI 3eped MUHepasios 10 0,2 MM.

Cpenu 0CHOBHOM MAacCh! BCTPEYAIOTCs TOHKHE BBLIEICHHA pasMepoM
no 7,5x20 MxM MuHepanoB THTaHa (pyTwt TiO,) u TypmaiuH.

MeTtacomaTuTh aM(pUOOI-NMUPOKCEH-KBAPLEBOI0 COCTaBa MIPECTaB-
JSEOT 060 TIOPOABI 3€TIGHOBATO-CEPOTO 1BETA, TOHKO3EPHKUCTOM CTPYK-
TYpBI, MACCHBHOM, TOHKO-TIONIOCUATOM, NCEBNOCIIAHIIEBATON TEKCTYPHI
(puc. 1.28). MunepanpHbI# COCTaB MOPOJ NPEUMYUISCTBEHHO KBapIe-
Bolil (55-70%) ¢ mpuMechl0 TEMHOLBETOB (B TOM YHCIE [TMPOKCEHOB
- THIEPCTEHa W AMONCHIa, aMHOONOB — aKTHHONMTA M POroBoii 06-
MaHKH, TypMasuHa i OuoTHTa), CIIox (MyCKOBHTA), MUHEPAJIOB TUTaHa,
UHPKOHA, allaTHTa, IIeeMTa, [PaHaTa U XJIOpHTa. PasMep 3epHUCTOCTH
nopoxs! Bapsupyet oT 10 Mxm 1 10 0,4 MM.

MUKPOCKOIMYECKH BMELIAIOMIAE HOPOIBI XapaKTePU3yIoTCs IpaHob-
JACTOBOH, JIEHIOIPaHOOIACTORBOM, HEMATOrpaHOOIIACTOBOM CTPYKTYpO,
MACCHBHOM ¥ [OJIOCYATOMN TEKCTYpaMu; TIOCTIEIHAs 00yCloBIieHa YepenoBa-
HUEM CJIOEB, PAa3IMHAOLHXCS COCTABOM HepYIHBIX MHHepaIoB. Tekctypa
HANOMXEHHs! IPOXKAJIKOBAST; MOIIHOCTS KBAPLEBBIX IPOXUIKOB /10 0,4 MM.

Cpenu OCHOBHOM MaccChl IOPOABI BCTPEYAIOTCS TOHKUE BBIICICHUA

LMpKOHA, alaTurTa, TypMalaWHa, pyTyiia, rpaHata i meennuTa pasMepoM ..

15%20- 50x60 mMxm.
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Mpamopu30BaHHbIE M3BECTHAKH — IIOPO/IHI 3€ICHOBATO-0EJI0I0 ¥ CBETIO-
Cepo-3eNIEHOIO 1(BETA, TOHKO3CPHUCTOM CTPYKTYpPBI, MACCHBHON TEKCTYDBL

MusepansHpIi COCTaB IIOPOJ PEHMMYLIECTBEHHO KapOoHaTHbIH (68-
88%) ¢ momYHHEHHBIM KOJIMYECTBOM AM(HOOIOB, MUPOKCEHOB, KBapila
# IPUMECBIO CIFOM, XJIOPUTA U T.1I. (pnc 1.29). Pa3mep 3epHuCTOCTH 110~
pomel o7 20 Mim 1o 1,6 MM.

MHKPOCKONHYECKH TOPOABI XapaKTEPU3YIOTCS, NPEHMYINECTEEHHO
rpaHob1acTOBOM, Yy4acTKaMH - JICIIMAOrpaHOONAaCTOBOM M IPaHONEIH-
1061aCTOBOM CTPYKTYPOH, MaCCHBHOM M IIOJIOCYATOM | TEKCTYPEI, MOLL-
HOCTH CN10€B BapbUpyeT B npenenax 3-15 mm.

o MyHepaIbHOMY COCTaBY HCCIIEyeMbIE 300ThIE PYIBI MECTOPOX-
Aenus Onenpe OTHOCATCA K MaoCyTb(QHIHOMY CYPMIHHCTO-aPCEHOIH-
PUT-NIMPPOTHHOBOMY THITy C colepkaHueM cynbGuIor okono 1% u xa-
PaKTepU3YIOTCA HEPABHOMEPHBIM paclipe/icICHHeM PYAHOIO BEIIECTRa.

Pyna npencrasnser coboii caxapoBUAHBIE KBAPIMTHI, HECYIIHE 30-
FOTOCYABGUIHYIO MHHEPATH3AIHUIO H COXPAHSIOIHE PEJIUKTOBYIO CIaH-
LieBaTOCTh NIEPBOHAYAIBHBIX NopoA. CTPyKTypa pyabl TOHKO3EPHHCTA,
TEKCTypa — HEpaBHOMEPHOBKpAIIEHHA.

I'maBHBIM NPOMBINUICHHBIM MUHEPAJIOM SBJIAETCS CAMOPOJHOE 30J10-

© T0. I 1aBHEIE CYNBOMIB! IPEICTABICHBl APCEHONMPHTOM H ITHPPOTHHOM,

pacnpoCTpaHEHHBIMH IOBCEMECTHO, HO HEPaBHOMEPHO, COAepKaHHE
Kaxxporo MuHepana okosio 0,3%. B mogYuHEeHHOM KOJIHYECTBE B pyne
NPHCYTCTBYIOT IHPHT, aHTUMOHUT, OEPTHEPHUT, IICECTHT, B Ka4eCTBE
npuMecel - XalbKOIMHMPHT, MapKasuT, JEIUIMHTHUT, C(alepuT, TaJieHuT,
BONL(OPaMHUT, XOpOOGeTCYUT. MuHEpanbHEIH COCTAaB PYHBI MECTOPOX/ie-
nua Onenpe npuBenéH B Tadn. 1.14.

Hepynssie MUHepaIs! Ipe/IcTaBIeHb IPEMMYIIECTBEHHO KBapueM (>
50), mUpoKo pacrpocTpaHeHH! CIFOAKUCTO-KBAPLIEBbIE arperarsl ¢ He3Ha-
YHTETBHON NPHMECEIO TOHKOPACTIBUIEHHOIO PYIHOTO BEINEeCTRBa (OKOJIO
32 %). B nomuunennoM xommdectre (7-10 %) B pynax npucyTCTBYIOT
kapOOHaThl (IPEMMYIIECTBEHHO KAJBLMT, CHIACPHT) M TEMHOIIBETHEIE
MuHepas! (~3 %), B HE3HAYUTEIEHOM — TIOJIEBHIE INTIATHI.

ComnyTcTByIoNHe MHHEPaIB! Pyl IPEACTABICHBI HISEUTOM, CheHOM
U PYTHIOM, 00pa3yIOlIMMH TOHKUE BBIIEJICHHS CPEU OCHOBHOM MacChl
TIOpOJBL; HAa MX CYMMAapHYIO HOJIIO NIPUXOAUTCS okono 2 Bec. %. B enu-
HUYHBIX 3epHaX BCTpedaeTcs BOMb(paMMT. [IpoMBINIIEHHO-3HAYUMEIH
MUHepas pyJ — 30J0T0 CaMOPOIHOE.
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Tabnmua 1.14
MuHepanBsHOTo cocTaBa pyasLl MecTopoxaeHns Ouienne
];/i] Tpyuna Heasa:;faw.me- dopmyna M;’:fé A Pacnpocl‘paﬂemi@
L1 301510710 ) Au Jonu  |riaseil
— Camo- i as )
2 | pomHbIe | AypocTHOHT AuSb, D, DEIIKHET
3 ApCEHONUPHT FeAsS
4 JIgnmuurur*
Z [uppoTtuH Ee..S
6 Himpar Feo, <1% |rnaBHbi
7 ABTHMOHHT* Sb.S,
z o |Bepteepur* FeSb,S,
9 2 (Dyamyrmar* FeSbS
E E Xopobercyur* (Bi, Sb).S,
|11 | Tanennt PbS —
| 12 | XaIbKOIHPHT CuFeS, -
| 13 | Cohanepur ZnS 3epHa _
14 Bonbhpamur (Mn,Fe)WO, gigzgé};f ;ﬁo'
15 | Leenut Ca[WO], >1% | PacnipocrpaneHHbIH
16 Kgapn S10, ~ 85 % {ImaBHsIT
|17 | Kamsuur, caneput  |CaCO, ~ 7% _|BrtopocTeneHHsI
(18| = |Buorur K(Mg.Fe),[ASLOJOHR). |
19 § Mycxosur KAL[AiSiO,0, J(OH), -
20 % TypMaais gac]?g((’)l\}dfg)ih)ﬁls[s%om]
|21 | § [narnoknas Na, Ca[AlSi,0.]
22 2 | Tpemomur Ca,Mg[Si 0, ],[OH]
23 % |AxmromuT Ca2(Mg.Fe) [Si.0, 1.JOH],
5y Ca,Na(Mg,Fe-) (AL Fe-~
24 é GRS SO )[(éi,A(l)ﬁ ‘],EéH], omamtamsd
2. |Ilupoxcens! (ru- 3-4%
25 g  |mepcren, momcux CaMg[Si,0,]
| 2 |ump)
| 26 | ;;-:E Pyt anaras TiO,
27 5 |Anmarur CaJPO,].F
28| T [Cen CaTi[SiO,]0
E LupkoH Z1[Si0 ]
30 T'panar (amemanmus) |Fe AL[SIO ],
31 o | XuopHT (Mg Fe)[AISi,O, J(OH) nony % | BropocTrenesHsIH
32 g JIumonnT HFeO, u np. 2005 |Diaseset
| 33 | §_ Tétut HFeO, u ap. o,
34| & |Tem-mepumMep- g BropocTerneHHsii
KA3HT *

INpuMeyanye: *- yCTAHOBICHEI BIEPBEIC
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Apcernormupur FeAsS — obpasyer cBo60AHYIO CHIIb TOHYAMMIMX
3¢PCH HAMOMOP(HOM, MroEYaTOH, POMOHYECKOR (BOPMBI CPElH OCHOB-
HOH MaCChI ITIOPOJIBL, Yallle BCETO B BHE BIIIIOYCHUH B 3EPHAX H MEX3ep-
HOPBIX NIPOCTPAHCTBAX KBAPLA, & TAKKE - PEAKMX CPacTaHMii C MUppo-
TUHOM, 6EPTBEPUTOM M XaNbKOTIMPHTOM. Pasmep BELIeNenHit OT mepBbIX
JecaTkoB MM 1 Jo 1,4x1,7 mm.

Awntumonut SbS, 6eprreput FeSbS - 06pasyior cBoGoamsIe BhInene-
HUS HENPABUIIBHOH, IPH3MAaTHYeCKoH, INecTOBaTON (OPMBI pasMepoM
20x25 mxm- 0,22x0,6 MM cpell OCHOBHOM Macchl IOPOBI H PEIKHE
CpacTaHus C MMPPOTUHOM, apCEHONMPUTOM H XaJIBKOIUPUTOM..

flupporun Fe S | — mpencTaBiieH caMOCTOSTENLHBIMA KCEHOMOD (-
HBIMHU BBUIENICHUIMY H CPaCTaHMAMH C apCEHONTMPHTOM, XaJIbKOTIMPH-
TOM, aHTHMOHHTOM M GEPTHEPUTOM, 9ACTO COAEPIKUT BKIIOYEHHS apce-
HONUpHTA. B KpaeBbIX 4acTsX 3€peH M BOMb TPELMH 3aMelIacTCs Map-
Ka3sHTOM C 00pasoBaHMEM CTPYKTYP «ITHYBETo [a3a». PasMep BhIele-
sl or 5x10 mxm — g0 0,430x0,570 mm (pric. 1.30).

ITupur FeS, — BeTpedaercs B eIMHMYHBIX, HHTEHCUBHO KaTaKIIa3HPO-
BAHHEIX 38PHAX pasmepom 15x20 — 200x220 mixm.

Coanepur ZnS — obpasyeT eIMHHIHEIE BKIIFOYEHHS B XaTbKOIHPHTE
¥ CpacTaHWs ¢ MAPPOTHHOM pasMepoM okono10x12,5 MM,

Xanpxormpur CuFeS — mabmiomaercs B cBOGONHBIX arperarax u
CpacTaHusAX C MHPPOTHHOM, C(ajepuTOM H apCCHOIUPUTOM, 06pasys
KCEeHOMOpP(QHBIE BBIIENEHA HEMPABUILHOM GopMBl pasmepoM 7,5x25 -
120x250 MKMm.

JIgwmunruT FeAs, — BcTpedaercs B BUE BIJTIOYEHUH B apCEHONUPY-
T€, B OTPAHMIHBIX CPACTAHKIX C 30J0TOM U apPCEHONHPUTOM. Pazmep
BBIZIEJIEHUH OT €OMHUI MKM 10 10x15 MxM.

I'anenur PbS — nabmonaercs B TOHKHX, MAKOMOPHBIX MHKPOBKITIOUE-
HHSX B OCHOBHO#M Macce IOpObl; pa3Mep BbIIeIeH I 0kono 5x10 MkM.

XapakTepHBIMH YePTaMH 30J10Ta MeCTOPOXkKIeHUS OJICHbE SIBIFOTCH
€ro TOHKO3€PHHUCTOCTh M TEHJAEHIHS K 00pa30BaHHUIO [IPEHMYLIECTBEHHO
CaMOCTOATENBHBIX BBIIEJEHUH CPelH HEPYIHBIX MUHEPATIOB OCHOBHOM
MAacChI TIOPOJBI H B OKCHIAX KeJe3a.

ToHKoe 3071070 MHMPOKO PACTIPOCTPAHEHO B pyie, 06pasys CHIIb BhIe-
JIeHMH M30METPHYHOMN, IUIAaCTHHYATOMN, HENPaBUILHOM, HMHTEPCTULIHOHHOM,
JCHAPUTOBUIHON QopMBL. XapaKTepUCTHKa 300Ta B 06pasLiax pyisl Mec-
Topoxienns Onenbe npencrasnena B ta6n. 1.15, upue. 1.31, 1.32, 1.33.
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[IpeobnamaronpmMy ABISOTCI MOHOMUHEPAIbHbBIE BBIAEIEHMS 30710~
T4 BIOMb TPAHMUL KBAPL-CITIONBI, KBApH-TeMHOIBETHI, KBapL-KapOOHaThL,
HHOTA PACIIONaTraroIKecs TakKe BIOIE KOHTAKTOB BMEIAOIIMX [TOPOX
M KBAapLEBbIX NPOXIIKOB (puc. 1.34).

Tabmuua 1.15

XapakTep BhlAeJeHHIT TOHKOTO 30710Ta B pyde MecToposwnentst «Onenbe» -

Ne - o, | Pasmeper,
i XapaKTepHCTHKA 30710Ta Pacnpenenenue, % it
1. | CamocTOSTENBHBIE BKIIOYEHHA B HEPYIHBIX MHHEpanax 39 <1-67
2. | CpactaHus ¢ OKCHAAMH CPE/IH HEPYIHBIX MUHEPAIIOB 16 2-48
3. | Cpacrauus ¢ apceHONMPHTOM 16 3-24
4. | CpacTaHus ¢ aHTUMOHUTOM 3 4-18
5. | Cpacranig ¢ apCeHOMUPHTOM i AHTHMOHHTOM 10 2-9
6. | Cpactamil ¢ DHPPOTHHOM 2 4-9
7. | Cpacranus ¢ MUPPOTHHOM H AHTHMOHHTOM 2 49
8. | CpacTauus ¢ MUPHTOM 1 Jo 15
9. | BKIIOYEHHS B apPCEHOMNMPHTE 7 1-4
10. | BkiroueHus B aHTHMOHHTE 4 4-10
Hroro: 100

Pesxe BCTpPEUArOTCA CPACTAHMS 305107 ¢ CyTbGUIAMH, [IABHBIM 00pa-
30M, C apCEHOIMMPUTOM U MUHEPATaMH CYPBMEI BJIOIb MPAHMI] KOHTAKTOB
30JI0Ta C HEPYAHBIMA MUHEpaTaMi. B eHAvdbrg cTydyasx HabmonaroT-
s TOHKHE BKJIFOYEHHA 30J10Ta B ApCEHONUPHUTE ¥ AHTUMOHHUTE,

XapakrepHo# 0COOSHHOCTBIO TAKHUX CPACTAHHM ABIIAIOTCS TOHKHE
BBIIENICHHS 30510Ta (HOoJH - 10 MKM) B KpaeBEIX 9acTIX HAHOMOPGHBIX
3epeH apceHoNmMpHTa (Kak IPaBHIIO, HA KOHTAKTe ¢ HEPYIHBIMH MH-
HepaTaMu), COPOBOKIAOIHUECS MUHEPaNaMH CypPbMEL, IIPEICTaBIeH-
HEIMHM aHTHUMOHUTOM, OEpTREPUTOM M PEeIKMM MHHEpaJoM CHCTEMBI
Sb-Bi-S. Cynpquasl 4 cyiaphoconn cypsMbl 06pasyioT NPHKOHTAKTO-
BbIe KaeMKH BOKPYT BBUICJESHUH 3070Ta MOLIHOCTEIO JOH — COAUHULBI
MuKpoH (puc. 1.33).

Hecmorps Ha TO, YTO, [0 CPABHEHHIO C PyAaMH IPOYMX MECTOPOX-
nenuit OJEMITHaIMHCKOTO PYAHOTO TI0JIs, 30070 «OJeHpero» xapakre-
pusyercs Gonee TOHKUMH pa3zMepaMi BhigeaeHnH (oT qoned xo 70 Mux-
pOH), B 06pa3snax BCTpedaeTcsi BUIUMOE 30JI0TO, C pasMepaMy 3epeH OT
28x46 mxm, nocturas 133x325 mxm (puc.1.35).
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Buaumoe 30m0oTo 06pasyeT, NPeHMYINECTBEHHO, CaMOCTOSTENbHbIE
BBIJAETICHMA CPEI¥ CaXapOBHIHbIX arperaToB KBapiia, U Ha KOHTAKTE C
TPOYMMH HEPYAHBIMH MUHEpalaMy, B MHTEPCTHIIMAX 3€PeH, IMyCcTOTax,
kapepHax. @opMa ero BhIAENEHHH OMH3Ka K KPUCTAIUIMIECKOH - HIHO-
MOPQHO¥ ¥ IUTACTHHYATOMN; PACIIPOCTPAHEHBI TAKXKE NEHAPUTOBH/IHEIE
u «rybuatsie» arperatsl (puc. 1.32, 1.33, 1.35).

3onoro Mecropoxaenua «Onense» MPeACTaBIeHO, PEHMYIIECTBEH-
HC, BHICOKONPOOHOH pa3sHOBHIHOCTBIO; B HE3HAYMTEILHOM KOMYECTRE
BCTPEYAIOTCA AypOCTHOMT M 30710TO ¢ mpuMechio cypbmel (10-30%) u
cepebpa (10 3%), B eAMHUYHBIX ciTyqasx — Tesuypa (10 2,4%) 1 HuKens
(1,7%). Kpome Toro, Hapsy ¢ 30JI0TOM, B PyJaX BCTPEUEHO COENUHEHHUE
cuctembt Au-Bi-Te ¢ copepxxannem Au 62%, Bi 27%, Te 11%.

Jna aypoctubura XapakrepeH pacnaj TBEpIOro pacTeopa ¢ obpaso-
BaHHEM MMPMEKMTOBBIX CPACTaHMH BBICOKOIIPOOHOTO 30510T2 U CYIB(u-
fa cypbmsl (puc. 1.33).

ITo GoproBomy comepxanyo 300Ta 1,5 T/T B 30He MUHEpAIM3ALHH
BEIJETIEHO KOMITAKTHOE PYIHOE TENI0 MPOTHKEHHOCTHIO 610 M, MOKaTH30-
BaHHOE Ha TTyOuHax 2-85 M B Buze y3KOH BEITSHYTOMR JIMH3EI YIUIOINEHHOR
(opMBI € IOrpy>keHHEM B CEBEPO-BOCTOYHOM HaIPaBIeHHH of yIvioM 10-
15°n nagenriemM Ha ¥Oro-eocTok nox yrom 30-50° (puc. 1.24-1.26). 1llu-
PUHA BBIXOJIOB PYJHOIO TeJIa MO YeTBepTHIHbIE OTIOMKEHHS Konebnercs
ot 4 (CB dmnanr) o 52 m (FO3 dnanr), cpemsssa MOIHOCTE — 17,5 M.

Pyna Briies1eRa 1o pesynsTaTaM CIUIOMHOTO ONPOOOBAHUS KEPHOBBIX
1 60pO3/10BEIX P0G MPH OTCYTCTBHU BHU3YAIBHBIX JTIHTOIOTHIECKHX IPa-
Huy. Mopdosnorus pyasoro Tena B HolflepevHBIX CEUEHUAX MEHAETCS OT
NPOCTOM JIMH30BUIHOM, C €CTECTBEHHBIM BHIKIMHHBAHHEM Ha IyOUHe,
J0 CEeJUIOBHHOM Ha IOro-3amafe. '

I'eoxuMHUYECKMMHU HCCIIEIOBAHMAMH PYAHOIO IOJIA MECTOPOKIEHHUS,
110 pe3ylpTaTaM CIEKTPAIbHOTO aHaM3a, ONPEIeTeHbl CTATHCTHYECKHE
IrapaMeTpsl ¥ KOPPEJIALMOHHEIE CBA3H 110 16 3JIeMEHTaM: CBHHEL, MEXE,
LMHK, KOOAIBT, HHKE/Ib, MapraHel, MOIMHOIeH, 010Bo, HHOGHI, Gapuii,
Oepuiutnid, Bonedpam, cepebpo, MBIIBIK, CYpPbMa K 30J10TO. YCTaHOB-
JIEHO, YTO M3 BCEro 3TOrc Habopa 3JeMeHTOB, KOpPeAlUHOHHbIE CBI3H
CpeIHEro YpOBHS 30JI0T0O MMeET TOJIbKO ¢ MbibskoM (0,48), Bonedpa-
mom (0,30) u cypemotii (0,28), ¢ ocTa/IsHEIMU 3IIEMEHTaMU CBSA3M ITpak-
TUYECKH OTCYTCTBYIOT, IUI1 3THX JKE 3JIEMEHTOB OTMEYAIOTCAd W OYEeHb
BBICOKHME 3HAYECHHA H3MEHYHBOCTH CONEPKaHIL, KO3 PHLUHESHTH BapHa-
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L{H B MHHEPAIU30BaHHON 30HE COCTaBJLIIOT: Uld 30510Ta — 350%, BosIb-
dpama — 615%, mbiubska — 219%, cypbmsl — 527% (Tabu. 1.16).

Belirera ycTolunBas CBS3b MEXAY 3JIEMEHTaME XanbKo(QUIBHOH
TPYIIIbL: CBUHIIOM, MEIbIO, IMHKOM, KOOaIbTOM, HUKEIEM, ONOBOM H MO~
TUOISHOM, K HUM e TAroTeeT U cepedpo. B 308e mMunepamazaumu (0,5
I/T) 30JI0TO UMEET YCTOMYHBEIC KOPPENALHOHHBIE CBA3H C MBIIIBIKOM H
BOMTB(/paMoM, MEHEE YCTOHYHBBIE — C CYPbMOI. :

Kpome Bonepama, CypbMBl W MBIIbSKA, OCTAIBHBIE H3yYSHHEIE 3I1e-
MEHTB! He 00pa3yIoT KOHTPACTHAIC TIEPBHUHBIE OPEOIIb! 30JI0TOPYIHBIX Tel.
Ha npuBeeHHOM pHCYHKE NPEACTABICHE] X OPEObl 10 BEPTUKAIEHOMY
CEUCHHUIO B CpeIHeH HacTH MeCTOPOXKIEHNS (pa3Be/1ouHas JTUHKA §).

OpeoJbl MBIITBSIKA K BOTb()pAMA HMEFOT Ty e KOHGUTYPALMIO, ITO H 30~
JIOTO, HO 3HAYMTEITEHO IIFPE KX 10 MOIHOCTH, IIPHYeM MaKCHMyMbI X KOH-
UEHTparii, 0coOeHHO Bomb(pama, MPaKTHIeCKN COBIANAtoT (puc 1.36).

Cypbma 00pasyeT JTOKATBHBIH, Y3KHI, HO OOraThIi 10 KOHLIEHTPALIIH,
opeon BO GpOHTaNbHOH HaIpy/HOM YaCTH 30JI0TOPYAHOIO TeJIA.

Jinst ouienkm rTyOHHBI SPO3HOHHOTO Cpe3a PyOHBIX 00BeKIToB Bepxme-
EHaIIFMHHCKOTO PYTHOTO y3JIa KCIIONB3VeTes KodQQUIMEHT 30HUTPHOCTH.

Tabnuna 1.16
KoppensnuonBele ¢BA3H 371eMEHTOB B MMHEPAJIH30BAHHOM 30He
MecTopoxkaenns Onense

PobiCu|Zn{Co | Ni {Mn|{MojSn|Nb|Ba|Be| W ]|Ag| As | Sb | Au
Pb | 1.0010.34 {041 ]040103810.0210291027|020}0.16|0.06 |-0.11|0.18 -0.05[-0.05}-0.12
Cu[034]1.00/0311042{037(0.10]0.2310.17]0.0510.01}0.19]0.02]0.28|0.03 | 0.02 { 0.01
Zn |041]031{1.00]032]0.53{-0.12/0.43]0.27|0.21]0.02|0.16 {-0.04| 0.18 -0.02] 0.02 |-0.04
Co0(040]042{03211.00(0.26]0.30|0.05{0.26]0.06 {0.1310.00 |-0.02{ 0.07 { 0.23 | 0.01 |-0.04
Ni |0.38103710.53]0.261.00 |-0.09]0.5910.09(0.17]0.03 | 0.12 |-0.04| 0.42 {-0.05]-0.02|-0.07
Mn | 0.02{0.10 {-0.12{ 0.30 |-0.09{ 1.00 |-0.241-0.03|-0.18] 0.16 |-0.20{-0.01| 0.18 | 0.14 | 0.09 |-0.04
Mo {0.29]0.23]04310.05{0.59 |-0.24| 1.00 { 0.10 | 0.28 |-0.08| 0.30 |-0.03| 0.32 |-0.07|-0.02(-0.05
Sn |0.2710.17{0.27| 026 | 0.09 [-0.03{ 0.10 | 1.00 | 0.13 { 0.04 | 0.13 {-0.02} 0.01 {-0.01|-0.03|-0.08
Nb |0.200.05]021]0.06|0.17|-0.18}0.28]0.13 | 1.00 |-0.03} 0.14 | 0.01 } 0.05 {-0.02|-0.01| 0.01
Ba [0.16]0.01{0.02]0.13 |0.03 | 0.16 |-0.08] 0.04 |-0.03} 1.00 |-0.08-0.06| 0.09 {-0.08-0.06|-0.11
Be |0.06]0.1910.160.00|0.12 {-020/0.30 | 0.13 | 0.14 |-0.08{ 1.00 | 0.13 | 0.04 | 0.06 |-0.01] 0.12
W |-0.11]0.02 [-0.04|-0.02|-0.04{-0.01}{-0.03|-0.02| 0.01 |-0.06| 0.13 { 1.00 |-0.07| 0.09 { 0.09 | 0.30
Ag|0.1810.28(0.1810.07{042]0.180.32{0.010.05]0.09|0.04 |-0.07] 1.00 | 0.04 | 0.17 { 0.01
As |-0.05{0.03 [-0.02} 0.23 |-0.05| 0.14 |-0.07]-0.01{-0.02{-0.08| 0.06 | 0.09 | 0.04 | 1.00 | 0.25 | 0.48
Sb |-0.05/0.02 { 0.02 | 0.01 |-0.02{ 0.09 {-0.02{-0.03|-0.01{-0.06{-0.01}0.09 | 0.17 | 0.25 | 1.00 | 0.28
Au {-0.12{ 0.01 {-0.04{-0.04|-0.07{-0.04|-0.05{-0.08] 0.01 |-0.11] 0.12 { 0.30 | 0.01 | 0.48 | 0.28 | 1.00
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PbxZnxBa/CoxNixMo, u3MeHAOmUMACI OT BEPXHEPYIHBIX YpOB-
Helt k moppyaremM ot 10000 xo 100 u Menrme. Janubmii ko3¢ duripent,
paccYMTaHHbIH MCXOMIS U3 CPEAHUX 3HAYEHNH CONEPXKAHMH JIEMEHTOB
1iC PyAHOMY ILOTIO MecTopoxaenus OneHsero, 10 pyAHOH 30He U pya-
HBIM T€NaM, JaeT BecbMa Gnuskue 3Hadennd — 1060, 1121 u 1073 co-
CTBETCTBEHHO, YTO MO3BONAET OUEHMTh YPOBEHb DPO3HOHHOIO Cpesa
KaK cpeIHepyaHBIH.

Ha mMecTopoxieHny npucyTcTByeT ManoMonsas (5-10 M) 30Ha okuc-
JACHUSA C YACTHYHBIM Pa3BUTHEM MHAPOOKHCIIOB XKelle3a [0 [HPHTY W IHp-
poruHy. OKMC/IEHHbIC PY/Ibl, KaK OTAEbHbIH TEXHONOTHUECKHH THII, Ha
MEeCTOPOKIACHUM He BhIIenArorcs. Ilo pesynrraraM MHUHEPaIOrHYecKuX
¥ TeXHONOIMYECKUX. MCCIIEAOBAHMI MaoCynbQUIHAS 30I0TO-BONLpa-
MoBas pyna mectopox/enus OneHbe MpeacTaBlneHa OQHUM MPHPORHEIM
THUIOM IHPUT-aPCEHONUPUT-ITPPOTUHOBOIO COCTABA.

Texnonoruyeckue cBoiicTBa pya MecTopoxaenus OneHbe u3yda-
auck Ha 4 Mansix (3-4,5 kr) u 2 ykpynHeHssrx (275 kr, 300 xr) na6o-
paropHeIX npobax. Massie TeXHOJIOTHYECKHE MIPOOEL ¢ ConepKaHueM
sonora 7-30 r/T xapakTepu3yioT pyny, 3ajerapomyo 2-40 M oT nosep-
XHOCTH; YKpYIIHEeHHbIe TpoOk! ¢ cogepxanueM 3oiota 3,2 /T u 21,9
r/t oTo6pansl Ha (IaHre ¥ B Haubonee MPOAYKTHBHOM YacTH PyIHOTO
Tena Ha raybune 37-53 M. Pe3ynbTaThi TEXHONOTHYECKHUX UCCIIEI0BA-
HHH 110Ka3aJI1:

-Manocynb(uIHAs pya MECTOPOXKICHHUS UMEET NPEUMYILECTEEHHO
CHIMKATHBIA COCTaB ¢ IPOMBINUIEHHBIMH KOHLEHTPALWSAMH 30J10Ta H
BOSIL(pama;

-pyAa CONEPKMT TOHKOMHCIIEPCHOE 301070 (2-20 MHKpOH); pasmep
3€peH BOJMb(pamMa U LieemTa - 2,5-39 MHAKpOH;

-HauOonpIIee pacKphiTHE 3070Ta W BoMbdpama (80%) nocturaercs
npu riomone pyast 90-92% no knacey 0,074 mm;

-pyna 1o BoibdpaMy TpyaHooOOraTHMast, MOIMYyTHOE H3BJICYCHHE [He-
€JIUTA U3 XBOCTOB [IUAaHUPOBAHMUA ABIACTCSA HEPEeHTAOEIBHBIM.

B nponecce u3ydeHHs TeXHOJOTHYECKHX CBOMCTB HawGonee panu-
OHAJIBHOM cxeMoll oboralleHus pyasl MECTOPOXKICHHS YCTAHOBIEHO U
PEKOMEHIOBAHO MpsMOe HUaHHPOBAaHME, KOTOPOE IO3BOJISET U3BJIEYD
oonee 95% sonora.

ITo cnoXHOCTH reoNIorHdecKoro cTpoeHus MecropoxnaeHue Olre-
Hbe [IPHHAIUIEXHUT K TpeThell rpymnme. C MOBEpXHOCTH MeCTOpOXKIe-
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HME pa3BelaHo KaHaBaMM M TPaHIIesAMH, Ha NTyOMHY — HAKIOHHBIMU
KOJIOHKOBBIMY CKBAKMHAMM, IPOAICHHBIMH BKPECT IPOCTHPaHUS Py~
soro tena. ['opHbie BEIpaOOTKH H CKB)KMHBI PACIIGIIONEHB! HA I1OTIe-
PEYHBIX IPOQIIINK, PACCTOSHHE MEXZY KOTOPBIMH COCTaBseT 25-50
» Ha FO3 1 100 71 - sa CB. Paccrosnue Mexny CKBaXKMHAMH B JIMHUAX
BapeUpyeT OT 25 1o 60 M, Ha y4acTKe AeTANU3ALNY Pa3BEAOUHAS CETh
crymena 0 25x25 M (puc. 1.24). B nponecce DOHCKOB H OLEHKH 00b-
exra npoiaeso 28 xaHas ¥ TpaHmIe, npobypena 61 ckpaxuna, U3 HUX
B IOficdeTe 3aacoB NpHHUMaeT yyacTie 11 ropHeIX BripaboTKoB 1 27
CKBaXKIH.

JIyist nojicueTa 3a1acoB MeCTOpOXKAeHHS ObUIH pa3paboTaHe! Cleny o-
IIFie BpeMEHHBIE PA3BeI0THbIE KON IALIUH:

-60pTOBOE COOEPIKAHUE 3010Ta B 1ipobe — 1,5 1/T;

-MUHMMAIbHOE [IPOMBIIUICHHOE COAEPKaHHE 30J10Ta B IOACYETHOM
6noxe — 2,3 1/T;

~-MUHMMAIGHAS MOIIHOCTD PYJHOIO Teja, BKJIIOYAeMOro B KOHTYD
FIOICYETA 3AacOB — 5 M, NP MOIIHOCTH MeHee 5 M — II0JIE30BaThCs
COOTBETCTBYIOIIMM METPOTrPaMMOM;

-MaKCUMAaTbHasl MOLIHOCTh ITYCTBIX HOPOJ WM HEKOHIUIIMOHHBIX
pyil, BKJIIOYaeMBIX B KOHTYP MOJCYETA 3aI1acoB — 5 M; :

-3aMackl TIONCYMTATh B KOHTYpe Kapbepa, onpeneneHHoM B TOO koH-
IHALUH.

3arrachl MECTOPOXKIACHHS ONpeeneHbl 10 Pa3sBeN0YHbIM KOHIHUIMIM
B IpaHUIEAX MPOEKTHOTO Kapbepa METONOM BEPTHKANBHBIX CEYeHHH X
yreepaxaenst TK3 1o cocrosumro Ha 01.01.2004 . o cymme Kateropui
C1+C2 B xonmdecTBe: pynsl 997 ThIC. T, 30510Ta - 7147 T, IIpH CcpenHeM
CollepyKaHmu 30710Ta B pyze — 7,2 I/T. Ha MecTopoxaeH!y onpeeieHb
pecypest WO3, mpu cpensem ero conep:xanuu 0,197% B koHType 30710~
TOPYNHOM 3aNexH, B komudecTse 2166 T, HO U3-3a OTCYTCTBHSA pEHTa-
OeNMbHOM TEXHOMOTHH €r0 M3BICUCHHU, 3aI1achl HE YTBEPIKIEHb.

Pe3y/brarhl TIOACYETA 3aaCOB PYABI M 30/10Ta OBLIA IIPOBEPEHBI Me-
TOHOM T'e0IOrMYeCKHX OJIOKOB, TTO3THEE — METONOM IeOCTaTHCTHYECKO-
ro monenupoBanus (puc. 1.37).

Dnemenrapusie 0J0KH B OJI0YHOH MOIENIU OKDALICHBb! B Pas/IHYHbIE
IBETA B 3aBUCHMMOCTH OT CpelHero coepKaHusd B HHX 30J10Ta, CyMmap-
HEIE 3aNaChl KOTOPOTO COCTABIAIOT 7729,5 KI IIpH CpemHeM CONepKaHUH
IO MECTOPOXKIEHHUIO — 6,1 I/T.
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Tabmuma 1.17
OcHOBHBIE TEXHHKO-3KOHOMHUYECKHE TOKA3ATENH M0 0CBOCHUIG MECTOP 03KIEHUsI
Oaenbe (u3 TO xoHguuumii)

Ioxazarens Enunuua u3Mepedys | 3HaueHne HOKa3aTens

e IOPHYECKHE 3a1ackl PYOABI TBIC., T 1095
-30J10T2 KT 7750
IKCILIYATAHHOHEBIE 3aIIACkH] PYJIBI THIC. T 1290
-30710Ta KT - 7779
Cpenpee couepkaHHe 3010Ta

-B FCONOTHHECKMX 3anacax /T 7,08
-B HKCILIY&TailHOHHEBIX 3a0acax /T 6,03
{Torepu npy noburre Yo 1,7
PasyOoxuparue Y% 16,6
DRCIUTY arauuoHHbIH ko3(dUNUEHT BCKPINIM MY/T 0,73
CKBO3HOE ¥3BICYEHHE 30510Ta % 97,35
Cpox 0BecnedeHHOCTH 3anacaMu JIET 2,9
Llena 1 rzonora ) pyo. 355,3
CebecronmocTs 1 T 30510Ta pyo. 109,5
YncThIll NHCKOHTHPOBAHHEIH JIOXON MIH. py6. 969
VBneKe noxonHocTy eOUHULE 8,44
CpoK OKynaeMoCTH ner ’ 0,2

OrcyrcrBre HA PyIHOM IOJIE MECTOPOXKICHHS IIyOOKHX CTPYKTYp-
HbIX CKB&XKUH M JAHHBIX JeTaNbHBIX Fe0PH3HIECKHX METONOB HOMCKOB
HE M03BOJIMJIO ONPEAEIMTE NPOTHO3HBIE pecypchl Ha (uiaHrax u my6o-
KHX FOPH30HTAaX PYIXHOIO MO MECTOPOXKICHHU.

DxoHOMIYecKas 3(PHEKTHBHOCTE e0/IOropasBeOYHBIX paboT HA MecTo-
poxaenun OneHbeM, OTHECEHHAs Ha 1 T 30m0Ta, coctariser 1,6 pyois wm
0,45% ot ero cpeaHeti ToBapHO# crorMoctd 3a 2003 r, mpurstroii B TO.

Jlerxas o6orarumMocTe MaJoCyIbQUOHBIX Py MecTopoxkaeHus One-
HBETO M HCHOJIB30BaHUE MPHU HX oTpaboTke mHpacTpykTyps! Onumim-
aguackoro 'OKa nossomser orpabotare ero ¢ BHICOKOH peHTabenbHoc-
ThI0 (Tabdn. 1.17).

1.5 Mecroposkmenne TuramMyxra

Mecrtopoxaenne Turumyxra Haxonured B 9 kv Ha C3 ot OmuMnu-
4/IHHCKOTO MECTOPOXKICHHMA B Npejenax 3anagHoro Kkpeuia MHHOKEeH-
THEBCKOH CHHKITHHAIM U KOHTPONUpyeTcs (riekcypoobpasHEIM Tiepe-
ruboM oTIIoKeHUH cpenHed OACBUTH KOPAUHCKOHN CBUTHI (puc. 1.4).
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Pynnoe 1ojie MeCTOPOKACHHS JOKAJM30BAHHOE B HATUHTPY3MBHOH
3oHe (mpoBuce kpoBin) Mexny Konopaiosckum u Bepxne-Enamm-
MHHCKHM TPaHUTOUIHBIMH MaCCHBAaMHU TaTapCKO-agXTHHCKOTO KOMII-
JIEKCa, CI0KEHO MeTaMOP(U30BAHHBIMH CIIaHLIAMY, METACOMATHTAMHU
¥ POTOBWKAMH CpeJHEH MOACBMTHI KODAMHCKON CBHUTHI PAHHETO pH-
des (puc. 1.38-1.41). OTnoxenus cpenHed MONCBUTHI MOTPYKAIOT-
¢S B BOCTOYHOM HAIPABJICHHU ION yriaMmy 35-60° mox oTnoxeHus
BEpXHEH MOJACBUTH. 30JOTOHOCHAS IIOICBUTA IIPEACTABIIEHA TPEMs
Na4KaMy, BBITSHYTEIME B Byze nosioc B CCB nanpasnenuy. Hrxassa
MauKa MOUIHOCTRR 360M, sBIsIOmAsics pyAOBMENIAIONIEH, CI0KeHa
IBYCIIONAHBIME M OHOTHT-KBapHEeBBLIMK ClaHLIAMH, MeTaMop(u3o-
BAHHBIMH B 3€JIEHOCIARLIEBON M HAYaNnbHON CTalUH SIHAOT-aMpubo-
JAUTOROH (halusaxX ¢ HAJIOXKEHHBIMH THIPOTEPMAIbHBIMA H3MEHEHHUS-
mu. OpOTOBUKOBAHHBIE CIAaHIIBl CPEAHEH MaYKyl IPaHaT-KBapl-~XJio-
PHUT-OHOTHT-CEPULIATOBOTO COCTaBa CMEHAIOT OPOTOBMKOBAHHBIE Me-
TaaJIeBPONUTH (POrOBYKY) BepxHeil Madyku GIHM3KOT0o. MEHEPAIBHOTO
cocTapa, He coleprKallell rpaHaThl.

CTpyKTypa pyAHOIO MOl MeCTOPOXKIeHH — OrokoBas, o6pazoBaH-
Has 3/IeMEHTaMH JIOPYIHOM ¥ IOCTPYAHOH TekToHuKH. KpyTonanaromue
pasnomst C3 (Gonee pansre) 1 CB HanpaBIeHUH CONPOBOXKIAIOTCSA Tpe-
[IHHAMH OTPBIBA, CKOJIAa M 0OPa3yIOT 30HBI MEXIUIACTOBBIX M BHYTPHII-
JIACTOBLIX CPBIBOB, KOTOPHIE AB/LIOTCS (hparMeHTaMu JOPYIHOH TEKTO-
HUKH CPey HHTEHCUBHO TUCIONHPOBaHHEIX mopox (puc. 1.38, 1.39).

Mecropoxnenue THTHMYXTa OTHOCHTCS K SKAIbHO-IPOKIIKOBOMY
(MaKpOIITOKBEPKOBOMY ) THITY 30I0TOKBApLIEBOH ManocynsQuIHoA pop-
MALUH ¢ 30JI0TO-BUCMYTOBBIMH pynamu. [Imuxa 3086 — 1200 M, mupuna
— 450 m, npoctupasue CCB, yron nanenus -70-85° Ha BocTok. Ilpu 06-
meit Tpy6oobpazHoil Mopdonoruu (Ha JHeBHOM IIOBEPXHOCTH) PYIHOA
30HBI, BHYTPEHHEE €¢ CTPOeHHE NOCTATOYHO CIIOKHOE U IPEJICTABIEHO
CKOIUIEHHEM KBapIIeBO-PYIHBIX JKHJ M IIPOKHJIKOB C Pa3IMYHON MX OpH-~
EHTUPOBKOM, MOLIHOCTBIO U Pa3HOH CTENMEHBIO MX HAChIIEeHHOCTH. Oc~
HOBHAS Macca XX NPeCTaBlIeHa TPeMS CUCTEMAaMH:

~~KpYyTOTIaJaOIHe KUl CEBEPO-BOCTOYHOIO IPOCTHPAHUs, CEKy-
HIFe CIIOMCTOCTD 10 OCTPHIM YIJIOM, OHM Haubosee nporaxeHHsle (50
u Gollee METPOB) ¥ UX MOITHOCTE KOJIEONETCA OT IMEPBLIX JECATKOB CaH-
THMETPOB [I0 TEPBEIX METPOB; TArOTEIOT K 3alagHoMy (JiaHTy .MecTo-
POYKJIEHVS U HACIIeNyeT OPUEHTHPOBKY JOPYAHBIX CKOJIOBBIX TPELIHH,
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-Cepusl CyOnapaUIebHbX COMDKEHHBIX KyJIUCOOOPasHbIX KW, CEKy-
mx xepH nox, yrmamu 40-60°, gopMa ux — mHH3000pa3Has, MOIHOCTE KO-
7€0reTca OT CAaHTHMETPOB JI0 4 METPOB, MPOTAKEHHOCTE — MEHee 25 M;

-KPYTONAJAOLIHe >XHIbl 3allafi-CeBepO-3alaJHor0 MPOCTHPAHHA C
cyOBEPTHKAIBHEIMH YITIAMH TaJIEHUS TATOTEIOT K KXKHOMY M CEBEPHOMY
(praHraM MeCTOPOXACHHS; MOIHOCTh HX BapPBUPYET B LIMPOKHX Mpe/ie-
faX — OT NepPBBIX JECATKOB CAHTUMETPOB 0 1 M, pexe Gornee, APOTHKEH-
HOCTB HE NPEBBINAET NIEPBBIE JECATKU METPOR.

B pyaHo# 30HE B OCHOBHOM IIpeo0JIaJaloT KMl MOIMHOCTEIO 50-
60 cm. Bee sxumibl COMPOBOMXIAIOTCS Pa3sHOOPHEHTHPOBAHHBIMH [IPO-
xikaMi MomHocTeIo 0T 0,1-0,3 mo 5-10 cm, kak cybcornacHEIMH coO
CNAaHLEBATOCTREO, TaK M CEKYIIMMHM €€ MOJ Pa3HRIMU yiiamu. B mMecTax
IPYNITHPOBAHKS KU MHTEHCUBHOCTE IIPOXHIKOBaHuA focturaer 10-15
TIPOXKUNKOB Ha | noroHHsiit MeTp. @opMa MPOXKUIKOB 3aBUCHUT OT JIMTO-
JIOTHY BMEIAIOLIHX MTOPOJI, CTPYKTYPhI Pa3pe3a H MEHIETCS OT PAMOITH-
HEHWHON 10 M3BHIUCTOM, JIMH30BU/IHOH, 3HIr3aroo6pasHoi U NpephIBUC-
Tod. B npesenax cIroaHCTO-KBapUEBBIX METaaNeBPOIHTOR npeobnana-
10T NPSMONTHHEHHbIE, C11a00BOIBMCTHIE TIPOXKIIKH, a 6o/lee W3BHIHCTas
(opmMa MPOXKMIKOB BCTPEYAETCA CPEIH KBAPLEBO-CIIONMCTBIX CIIAHIIEB,
IIOBTOPss OYEePTaHM MX cKiagdaTocTH (puc. 1.42).

3o0ThIE pyBl MECTOPOXKAEHHA THTHMYXTa XapaKTepH3YIOTCS PSIOM
crieraduIecKuX 0COOEHHOCTEH, OTIHYAIOIMX UX OT IPOYHX MECTOPOXK-
AeHri ONEMITMaIMHCKOrO PYIHOTO IIOJI M KAaCAIOMUXCsl MUHEPAbHBIX
accolMaldii, XapakTepa METACOMAT03a, JIOKAITH3aliK U GOpM HaxoxKIie-
Hud 3070Ta.

Mecropoxaenne c¢hopMHUPOBATIOCE B YCIIOBHUAX AHHAMOMETAMOP-
(u3Ma U THAPOTEPMATEHOIO METACOMATO3a KPUCTAJUIMYECKHX CIIAHIIER
YITHCTO-CIIXOMCTO-KBAPIIEBOIO COCTABA. 30JI0TOE OPYNEHEHHE IIOMUM-
HSETCS TUTOJOTHYECKOMY KOHTPOIIIO, JIOKAIU3YSICh B SKUITBHO-TIPOXKHIT-
KOBO# 30He cpeli MeTaMOp(H30BaHHEIX ITOPOI.

BMemarouye noposl MECTOPOXICHHS IPEIICTABIEHBI CIIFONHCTO-KBAap-
LEBbIMHM I'PaHATCOACPKAMIMMYE MHKDPOCTIAHI[AMK (POrOBHUKAMM) H ABYC-
JIONAHBIMA TPaHaTCONepKAIlMMK CIaHIAMH IIEPEMEHHOTO cocTaBa (pHc.
1.43, 1.44). Cocras nopoy nepeMeHHBIH U XapaKTepu3yeTcs BapHalliIMH B
COOTHOMIEHHMAX COIEPKaHKH OCHOBHBIX MOPORO00pa3yIOMMX MUHEPAJIOB:
KBapla, ciof (GHOTHTA U MyCKOBHTa), TPaHATOB, XJIOPUTA, KAPOOHATOB U
Ip.; CTPYKTYPHO-TEKCTYPHBIME 0COGEHHOCTAMH (pa3MepaMiy 3ePHUCTOCTH,
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CTENEHBIO CHAMIIEBATOCTH, TTONOCHATOCTH, HACHIIEHHOCTRIO MPOXKMIKAMI
KBaplia), & TAKKE XapaKTepoM H CTEIIEHBIO METACOMATO3A.

MeracoMaThyeckiic U3MEHSHUA BBIPAXKAIOTCA B OKBAPLEBAHHH 110
OCHOBHOM Macce ¥ MpOXKIWIKAM, Ipei3eHH3aluy (TYpMaTHHA3ALIAN),
xapbonaTHzamAy, (epIUINaTH3aMy, XIOPUTH3AIMH, [PaQUTH3ALNY,
YacTHYHO — BIMIoTH3almy. Hauboree akTHBHO mepepaboTKe MOABEp-
JEHBI YYACTKH BMEINAOIHMX HOPO (POrOBHKOB, MUKPOC/IAHIIeB, CllaH-
1IEB) B 30HAX Pa3sBUTUS KBaPLEBEIX IIPOXKMIIKOB.

Pyauas MuHepalM3allis JIOKaTM30BaHAa B IMPUKOHTAKTOBBIX 30HAX
TIO3{HUX KBAPLEBBIX [POXKUIKOB B YYAaCTKaX HanOONBLIETO Pa3BHTHA
AIPOLECCOB THAPOTEPMANBHOIO MeTacomarosa (puc. 1.45). PymHoe Be-
IIIECTBO OTNATraeTCs HEMOCPEICTBEHHO Ha KOHTAKTE KBAPUEBbIX TIPOAKHMII-
KOB W M3MEHEHHBIX IOpOi (B 9HIO-H 3K30KOHTAKTaX), ¥ MPHYPOYCHO,
TPEHMYIIECTBCHHO, K MHTEPCTHIMAM 3€PeH PasiuiHbIX HEPYIHBIX MH-
HEpaJIOB: KBapIia, CIIFOJ, IOJIEBBIX 1IMaTOB, TEMHOLIBETOB H JIp.

Haubonee 60rarsIMi [0 COTEPSKAHMEO 30J10Ta SBJLFOTCS PHKOHTAKTO-
BBIE 30HBI KBAPIEBBIX IPOKWIKOB H BMEIIAIOLIMX TIOPOJ, TIO/IBEPKEHHBIE
Haubonee aKTHBHOMY ITHEBMATOIMTOBO-THAPOTEPMAaIbHOMY METACOMATO3Y:
YYACTKM C HAIOKEHHBIMH IPOLIECCAMH IpeHi3eHM3aIiH (TyPMATUHH3ALMH,
MyCKOBHTH3AIMH), CEPHUNTH3ALMM, ITPadUTH3aUMH, OKBapLIEBaHI (pHC.
1.46). B urepBanax pya ¢ HanOOBIIHMM NPOABIIEHHEM JaHHBIX IIPOLIECCOB
cofiepKaHue 30710Ta cocTaBser 75-142 r/1, ¢ Merbmmm - 30-60 1/1.

Jlst oTHOCHTENBEHO OETHBIX Cy/Ib(HAAMM U 3010TOM KBapLIEBBIX METaco-
MaTHTOB (POTOBHKOB) XapaKTepHa IPEMMYILIECTBEHHO XATBKOMHPHT-IPPO-
TMH-TIPHT-MApKA3HTOBAS MHHEPATH3ALHS, U3PEIKA C IPUMECHIO MAHEPaIOB
BrcMyTa (CyIbQHIBL, TEIUTYPHIIBI) B 30HaX BOIM3U KBAPLEBBIX IPOKIIIKOB.

MHUKpOCHAHIIB! ¥ IBYCIIONIHEIE CAHIE!I XapaKTEPU3YFOTCS OTHOCH-
TeNBHO PABHOMEPHBLIM, HO HeOOTAThIM pa3BUTHEM CYJIh(GHIHON MUHE-
paM3al|y — [PEMMYIIECTBEHHO, IIUPPOTHUHA, XJIbKOIIUPHTA, [IUPHTA,
MapkasuTa ¢ Gonee peaxod IPUMEChIO CyNbQHUIOB K TEJUTYPHIOB BHC-
myTa. Hanbornee akTHBHO MUHEpaIM3alHs POABILIETCS, TAKKe, B ydac-
TKaX pasBUTHs KBapLEBEIX IPOXKHIIKOB CPENM CIIAHLICB.

Keap11 neHTpaTbHBIX (OCEBBIX) YIACTKOB KBAPLEBBIX KA CONSPHHT
He3HAYUTENTBEHOE KOMHYECTBO CyIbGUIHBIX MUHEPANoB (IIMPHTA, IUPPO-
THHA, APCEHONMPHTA). B 9HIOKOHTAKTaX U CPE/IM KCEHOIUTOBBIX BKIIO-
geHUH GOKOBBIX MOPOI, B HPOKMIIKOBOM KBaplle IPUCYTCTBYIOT ITHPUT,
HNUPPOTHH, rpaduT, MEHEPAkEl BUCMYTa, 30J10TO.

Teorornyeckoe CTpOSHUE 1 CTENEHb Pa3BeIaHHOCTH 30/I0TOPYAHBIX MECTOPOKAEHIT
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Tabmuiga 1.18

Ml/l}{ep&ﬂbﬂb!ﬁ COCTaB PYObl MEeCTOPOMKICHH S THTHMyXTﬁ

s Fovi- Cojepranue PacripoctpaneHrie
in/m |t PP Munepar Dopmyina B nopoze | B 12~
o poze METACOME:
TATax
| o |30moTo Au OcHozHOM Bkparit., mMuk-
] ::‘: POIPONKMIKH
2 é Buemyr Bi 3Ha4YHTENTEHO Bxkparui., MUK-
I - POIPOKHITKH
3 6 I'padut (Yrmuctoe |C 3naunTessHo (Iloponood- |Brpannen-
BEIIECTBO) pasyicIHl  |HHKH
__l__ 5‘ Teccur Ag Te Penxnit Bxparn.
B 7”:; Xenneiiur Bi,Te 3uauuT. Bxparu.
6 % Musepan cucrenmsl! |Pb-Bi-Te (paxmua-  |Penxuit Brparn.
= wur(?))
L7 ADCEHOIMPHT FeAsS Pemxuit Ej. BKparm.
' 8 |  [UnpporsH Fe S [Tpeoba. Bxparut. Bxpan.
9 Z  |[Tupur, Mapkasut _|FeS, Tomu-Ho En skparot. |[Ipoxnky
10 ] S ViIpMaHHAT* NiSbS Pemxcuit BxparuL
L TanennTt PbS Penxuit Bxpan.
12 Coanepur ZnS Pe nxuit Bxpary.
13 Monubgenut* MoS, Pexuit Bxparu.
14 Bucmyan* Bi,S, [Mom4uHeHO Bxpan.
135 X aTbKOIMPHT CuFeS, IonumHeHO Bxparn.
| 16 | Muunepan cucremer* [Ni-Co-Fe-S [TomauneHo Bxpan.
17| o |Cayxexopuur* Ni BiSbS, [Monuunero Bxpanit.
18| = |Munepan cucrempr* {Ni-Bi-Sb-§ IoguuueHo Bkpani.
- 2O —
191 2 |Bucmyrorayxekop- [Ni-Bi-S Bxpann.
L] HUT(?)*
20 Kobamsrun-rep-  |(Co,Ni,Fe)AsS; [MomuuneHo Brpann.
cropyut* (Ni,Co,Fe)AsS
21 Hxynommr (7)* Bi,S Pe rxuit Bxpari.
122 Bonspamur* Fe[WO ] Exs. Bxparur.
! 23 Kgapu Si0, [Tpeobn. HMopom-uft  {MeTacoM-Kii,
L le W KEUIE HbIH
24 g Buotur KMg,Fe),[AISiO, ] |ITomansreno  [Tlopog-uii | Meracom-kuii,
N (OH,F), H OKHITE HBIE
25 é. MyCKOBHAT KAL[AIS1,0 J(OH), |[Tomauneno  |[Topoa-uit  |MeTacom-kni,
1 g M KHIBHBIH
26 é Cepunut KAL[AIS1,0 [(OH), |[Tomyuneno  [Ilopoa-ui, |MeTacoM-kui,
I = Brop. M YKHJTB HBL
27| = |Ipanars! Fe A, [Si0O,], IMomuuneno (Ilopox-uit  |MeTacom-kui
| 2 |(AnpmanuH) ’
28 f=£ Honesere mnarer  |Na[AlSi,O,], [Momauneno (ITopon-uit | MeTtacom-Kui,
] & KJAISi.O ] M KHNBHBIH
! 29| T |Pyrun, anatas TiO, Hesnaun- Axueccop- - | MeTacoM-ku#t
! TEJbHO HbIH
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[Nponomxenue tabnuie: 1.18

30 Céen CaTi[Si0,JO Axngccop- | Meracom-kuit
HBI
31 Hnsmennt FeTiO, Pepuii Akieccop-
L1 HBIH
32 Ti- marwetnt (7), |(Ti,Fe)Fe O, Penkwit Axkueccop-
MarHeTuT HBIH
33 Kopysan ALO, Penxwui Axueccop-
HBI -
34 Linpxon Zr[Si0 ] Penxuii Axueccop-
HBIH
35 Typmanuu (Na,Ca)(Mg.Fe) Al |Hesn-ro Metacom-kuii
L [Si 0, JiBO.J.(CH),
36 Porosas o6manka |Ca,Na(Mg,Fe) (AlFe) Tlomuureso Metacom-iuit
] [(SLAD,O, 1[OH],
37 Kcexotum Y[PO,] Pemrutt Axneccop-
HBLH
38 Bynsenur ()*  |PbMoO, Pexuit

Ilprmedanue: * -y CTaHOBIECHB! BIICPBSIC.

ITo xapakTepy OpyIeHEHHS Pyabl MECTOPOXKAEHHE THTHUMYXTa OTHO-
CATCH K 30JI0TO-CYIb(GHIHO-KBAPLEBLIM; 10 CTPYKIYPHO-TEKCTYPHBIM
HpU3HAKaM — K TOHKO-MEJIKO3EPHUCTHIM, POKIIKOBBIM U BKpallIeHO-
IPOXKUIIKOBBIM; TI0 XapakTepy BbIJEJICHHH 3010Ta — K HEPaBHOMEPHO-
TOHKO3EPHHCTHIM, BKPAIUIEHHBIM M HHTEPCTHUHOHHBIM (LIEMEHTHBIM,
3aOIHEHAS MHKPOTONOCTEH CPey HEPYIHBIX MHHEPAJIOB).

ITo BemecTBeHHOMY COCTaBy [epBHYHASA pyZa MecTopoxkaeHus Tu-
THMYXTa OTHOCHTCA K YHHKaIbHOMY [y ONHMINaAHHCKOTO PyAHOIO
oA ManocynbGHIHOMY 30JI0TO-BUCMYT-TEJUIYPHAHOMY THILYy € CO-
JepKaHueM pyIHbIX MuHepaioB 2,5-3,0% (tabn. 1.18) (C.HU. Capym-
xuHa, 2006). _

OCHOBHEBIM HONE3HBIM KOMIOHEHTOM PV SBIAETCS CAMOPOXHOE 30JI0-
TO, 00pasyrolee NIaBHYIO YCTOHYMBYIO aCCOLMAIINI0 ¢ MUHEpAIaMHU BHC-
MyTa, B MEHBILEH CTeTeHH - cepedpa (BUCMYT CaMOPOAHBIH, CYIb(UILL,
TEJLTYPUJIBE BUCMYTA U cepebpa), a Taloke rpaduTom; NOTIMHEHHAS acCo-
UFALKS ¢ MTUPPOTHHOM, pefKas — ¢ coeuHenmsamu Pb, Zn, Mo, Ni, Co.

3onoTo o0pasyeT TecHsle CpacTaHKi ¢ BUCMYTOM caMOpoiHbIM Bi, xen-
netiurom BiTe, BucmyTrHOM BiS, nkyronurom BiS, ciaras, nperMmymmec-

TBEHHO, KpaeBbIe 4acTH cpacTanui (puc. 1.47) u OKOHTYpHBas BEIICIICHUS

rpadura (puc. 1.48). B yuacriax oxucneHuq py XxapaKkTepHa acCoONHaiia
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3010TA ¢ BUCMYTOBBIMH OXpaMH C IIPUMECEIO TEJUTYPa M JKelle3a.

B pymax mectopoxaeHus THUTHMyxXTa, Hapsgy ¢ pacHpocCTpaHeH-
HBIMM [TUPPOTHHOM M IHPHTOM, IPHCYTCTBYIOT HEXapakTepHBIE JUIs
IPOUHX MecTOpoXkIeHu#i ONHMINAIMHCKOTO PYRHOLO MO CYIb(OHUIbL
{(MuaHOneHHT, KoOansTHH-repcaophuT, MuHepasbl cucteMsl Ni-Co-Fe-S
1 Ni-Bi-Sb-S) a Taioke pefixie MuHepalbl: FeCCHT, TAYXEKOPHHUT U TIp.
(puc. 1.48). :

XapaKTep METacOMaro3a U MUHepabHbIe aCCOLIMALHM CBHIETENBC-
TBYIOT O ITHEBMATOJHMTOBO-THAPOTEPMANIBHOM T'€HE3HCE 30J0TO-BHCMY-
TOBOI'O OPYICHEHHS.

30110TO — I[MaBHBIA PYyHHBIM MHHEpajl MECTOPOKIEeHHS TUTHMyXTa
TIPEJICTABIEHO CaMOPOIHOH opMoH. B earHMYHOM HabmioneHnu BeTpe-
vyeH MajapgoHuT (AuBi). Ilo xumrrdeckoMy COCTABY 30JI0TO OTHOCHTCS
K YMEpEHHO-BBICOKONPOOHOMY (CpeaHerrpobHOMY) ¢ mokasarenem 850-
963. B xayecTBe npuMeceif MOCTOSIHO NPHCYTCTIBYET cepebpo B KoM~
gecTse 3,7-15% (u3penka - 2,5% wu 29%).

Mopdomorus BeeTIeHUI 3070Ta B pyNax — HHTEPCTHUHOHHAS,
HelpaBUIbHASA, KOMKOBaTas, pexe — IUIACTHHYATAs W U30MeTpHH-
Has, B €OUHHYHBIY HAXOJKAX CpelH NMHUPPOTHHA — KPHUCTATUIHYEC-
kas (puc. 1.47, 1.48). OcuorHOlt 06BeM 3010Ta (~80%) obpasyer
MoHOMHHEpanbHele BeIAeneHns (30%) U cpacTaHHd ¢ MHUHEpaJlaMu
sucmyTa (50%) cpenu xBapua M HEpPYIHBIX MUHEDPAJOB; Ha OO
cpacTaHu#l ¢ cyapguaaMu (IpeUMyIIECTBEHHO, TUPPOTHHOM) IpPHU-
xomuTcs 0kono 15-18%, ToHKUX cpacTaHMH U BKIIOYCHHUH B CYIIb D1~
max Bi - menee 4,0% metanna. Pasmep BbiieNeHuH 300Ta B pyAax
oT enuHMI 10 80 MKM, B IIPOTONOYKAX YCTAHOBICHO NMPHCYTCTBHE
30j10Ta pasmepom ot 20 MM 10 3,5 MM, IpH npeobragaromux pas-
mepax oT 50 go 250 mxm (puc. 1.49). IIpu aTom Meikoe 30010 (10-
70 MKM) xXapakTepusyercs 6ojee paBHOMEPHEIM paclipeieleHHeM;
xpynuoe (70 - 2000mxm 1 Gonee) pacnpelensieTcs HEpaBHOMEPHO,
HO Ha €ro JOJI0 NPUXOAUTCA 3HAYHTENbHAsd YacTh NPOMBIIUIEHHOI0
MeTtamna. JIng 3070Ta MECTOpPOXIeHUS THTHMYXTa He XapaKTepHBI
BBIJIETICHUS pPa3sMepoM MeHee | MKM M yIbTPAaTOHKHE BKJIIOYEHHS B
CyIB(QUIHBIX MUHEpanax.

OcHoOBHasA Macca IPOMBILIIEHHOrO 30JI0Ta CBA3aHa ¢ Gonee KpyIHbI-
MH BBIIETICHASIMH B CPACTaHMAX C MUHEpalaMHM BUCMYTa CpelH KBaplia-
3anb0aHIOB MIPOXKMIIKOB, a TAKKe, 11 Oosee peKuX CPACTAHHHN C IHp-
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porrHOM. 1Iupoxo pacnipocTpaHeHHbIE MOHOMHHEPAIBHEIEC BbIACICHUA
30JI0TA B MHTEPCTHLMAX KBaplia XapaKTepU3yroTes Sojiee MEeNKHUMHU pas-
MepamH, B CBI3H C 9eM, Ha ero JOJII0 IPUXOIUTCS MEHbIIEE KOTHIECTBO
TIPOMBIIIUIEHHOTO 30M10T4. o

B pesynerare HanoKeHHs NPOLECCOB TMIEPreHes3a Ha BMeEILalolue
TIOPOABL HA MECTOPOXKIEHHH COPMHPOBaHa 30HA OKHUCIIEHHUS (BBIBETDH-
BaHUs) cpenHei momuocTho 30 M. Hamprune AByX NMpUpPORHBIX pa3HO-
BHIOHOCTEH pyA Ha MECTOPOKICHUH TUTHUMYXTa HE OKa3bIBaeT CyIIECT-
BEHHOTO BIHSHUS Ha OLCHKY €ro 30JI0TOHOCHOCTH BBHIY MajOMOIIHOC-
TH 30HBI OKUCJIEHHS, OHOTHITHOCTH MUHEPAIBbHOIO COCTaBa M €IUHBIX
TEXHONOTHYECKUX CBOHCTB NEPBHYHON U OKHCIIeHHOH pyasl. OcHOBHOE
OTIHYHE CYNbMUIHON pyAbl OT €€ OKHCIEHHOIO aHajiora COCTOHUT B
6onemeM obveMuoM Bece (2,75 /M3 mpotus 2,25 T/M3) ¥ HU3KOM CO-
nepkanuu okeunos (0,03%). .

[No MUHepanbHOMY COCTAaBY OKHCIICHHas W CYIb(OVHAL Py/ia IpUHa-
IJIeXHUT OQHOMY THITY — MoJTocynbdumtomy (2-3% cynsdumos) 3omoro-
PEOKOMETATBHOMY C BUCMYTOM.

O06oraruMocThb Py MecTOPOXIeHUS THTHMYXTa, MX BEIIECTBEH-
HBIH, MUHEpATBHBIH 1 XUMHYeCKHH COCTaB M3yYaINCch Ha MaTepHa-
sie 13 maneix, 16 yKpynmHEHHBIX U 2 TOJYNPOMBIIUIEHHBIX Npobax.
Manzie TexHonoruyeckue rnpobul BecoM 3-5 Kr ¢ cofep>KaHUEM 30-
sora 1-24 r/T orbupanuck U3 KepHa CKBaXXKHH; yKPYIIHEHHbIe 1abo-
paropHsie npoos! Becom 101-300kr ¢ cogepxanuem 3onota 15,9-0,6
r/T oTOHpAaNUCh U3 MOJOTHA KaHAaB, TPaHIIeH H KepHa CKBAXHH, IIPU
5TOM [IBE€ M3 HHX, ¢ coaepxaHuem 3oiorta 0,6 r/T, otoOpansl mis
M3y4YeHHs 000raTUMOCTH O€IHBIX OKHUCICHHBIX U CYIb(QHUIHBIX pPYI
METOAOM Ky4YHOro BhleNauuBaHus. [lomynpoMsinieHHsle Tpo6El
BecoM 11647 1 (Au ~ 2,4 v/t) u 7,2 thic. T (2,06 1/T) OoTOOpaHBI
W3 IOXKHOM JacTu MecTopoxaeHHs U nepepaboransl Ha 3UD OO0
«Corpynauk» u 3U® Onumnuaguuckoro 'OKa cooTBeTCTBEHHO.
Texnonorudgeckue npoOBl XapaKTEpU3YIOT PYAy PpasHBIX IIIyOuH
¥ (IaHroB MakpOmITOKBEPKA H [(Bé NPHPOAHBIE PAa3HOBHAHOCTH
(OKHCJICHHYIO H CYNbOUIHYIO).

B pe3synerare u3y4eHus BCeX TEXHOIOTHIECKHX P00 ObLIH ciesiaHbl
CIEAYIOMKE OCHOBHBIC BEIBOMEL:

-pyla MECTOPOXKIEHHS OTHOCHTCS K OHHOMY IMPOMBIIUIEHHOMY THITY
¥ XapaKTepu3yeTcs ApKo BBIPOKEHHOH MHIOMBHIYAIBHOCTBIO IO HU3KO-
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MY COAEPKaHHIO MBIUIBSKA U BEICOKOH TEXHOJIOIMYHOCTAIO;
-K3BEYEHHE 30710Ta HE 3aBHCHT OT CONEPIKaHus eT0 B HCXOIHOM pyze;
-COEPKaHHNe 30JI0Ta B XBOCTAX MepepaboTKH He SBILETCS HOCTO-

SHHOHN BENHYHWHONR M 3aRHCHT OT XapakTepa B3aHMOOTHOIEHHH 30710~

ra ¢ MUHepallaM{ BMeLIaroIlHX TOPOJ ¥ MHTEHCHBHOCTH METACOMa-

TO34;

-CTEMNEHb PACKPAITHS [IOJIE3HOTO KOMIIOHEHTA U3 CPOCTKOB C BUCMY-
TOM ¥ Cynb(QHIAMH HAMPSIMYIO 32BHCHT OT TOHHHEI [TOMOJIA MCXOLHO
PYISL.

[Touck Hambonee palUOHAILHON CXeMBl 11epepabOTKH PYL MECTO-
POXKIEHHUS BEJICS B HECKOIBKHX HAlPaBJICHUAX:

-IPaBUTALMOHHO-QIOTAMOHHAA CXeMa C MIAPOMETaUTypridecKkoi
nepepaboTkof KOHIEHTPATOB;

-IPaBMTaLIOHHO-COPOIIMOHHAS CXeMa ¢ MHTCHCHBHBIM LIHAHUPOBa-
HEEM rPaBUTalHOHHOIO KOHLIEHTPATa U COPOLMOHHbBIM BBIIEIaYnBaHY-
eM JIECKOB FPaBUTALHY;

-COpOIMOHHO-TPaBUTALIHOHHAS CXeMa ¢ KOHTPOJIBHBIM [EHTPOOEK-
HEIM O0OOramieHHEeM XBOCTOB COPOIMOHHOTO BBILICIAYHMBAHNSA W IUAHH-
pOBaHHEM JOU3MENBHEHHOTO IPaBUOKOHICHTATE;

-[IpsiMO€ COPOLMOHHOE BLIIIENauYdBaHIe UCXOIHOM PY/IBL.

B pesynerate mnccnenoBaHus OBUIO YCTaHOBJIEHO, 9TO IPABHTALH-
OHHO-cOpOLMOHHAs cxeMa MepepaboTku (uM3Bneyenue - 90,4%, XBoCTE
— 0,37 r/1) 1 copburoHHOE BHILIENAYMBAHNIE NIPH TOHHHE oMoia 92%
xnacca 0,071 MM 1 BpeMeHM BhIIe/agrBabug 14 dacos (usmieueHue -
90,6%, xBoctel — 0,161/T) A210T ONMHAKOBBIA MPOLCHT H3BNEUCHUS 30~
nora. Bropas cxema 6pina onpoGoBana B MPOMBIIUIEHHEIX YCIOBHIAX U
PEKOMEHIOBaHa UL IPOESKTUPOBAHK.

[enesuc MecropoxaeHHs THTHMYXT4 — THOPOTEPMAJIEHO-METACO-
MaTHYECKHH. 30R0TOpyNHAs MUHEpaNM3alds TeHEeTHYeCKH CBS3aHa C
NO3IHEHN CTafueHd CTaHOBJIEHHS TaTapCKO-asXTHHCKOTO I'PaHHTOMIHOTO
KoMIUlekca. BospacT ¢opMUpOBaHHS 300TOPYIHON MHHEPaIH3AIHH
onpefieNieH 110 COASPKaHMIO PyOHIHs M CTPOHLIUS B METaCOMATHUTAX U
cocrasnseT 964+11 muH. neT. PagnoreHHe BO3pacT IpaHUTOHIOB Ta-
TapCKO-aAXTHHCKOIO MHTPY3HMBHOTO KOMIUIEKCa cocTaBiseT 950 mutH.
JET, YTO COITacyeTcsd ¢ BO3PACTOM 30JOTOHOCHBIX METACOMATHUTOB M
TIOATBEPKAaeT MX reHeTHyecKyro cBa3b (B.E. babymkus, C.C. Cepmok,
A .. 3sepes, 2007).
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ITo cloXHOCTH Te0JOTHYECKOTO CTPOECHUS MECTOPOXKISHYE OTHE-
CeHO K TpeTheH rpymnie, 1o 3amacaM 30J10Ta — K KpynHeM. Pacripene-
JIeHHe 30/I0Ta B [IpefeaxX MaKpOIITOKBEPKA KpaifHe HEpaBHOMEPHOE,
K03 GUUHEHT BapHalliM CONEPKAHMK 30710Ta cocTasnseT 99,5%. B
MJ1aHe, Ha YPOBHE JHEBHOM NOBEPXHOCTH, MaKPOWITOKBEPK Iped-
cTaBiseT coboif mpakTUUecky NpaBUILHBIA oBan pasmepom 400x180
M, €70 [POEKIKS Ha FOPU3OHTAISHYIO INIOCKOCTE pazmepoM 560x360
M uMeeT dopMmy OIM3KYIO K JHMH3€, JJIMHHAA OCh KOTOPOH NpOCTH-
paercs B CB nanparnesmn. QopMa cedeHHl HeHTpaNnbHOH YacTH
— KJIMHOOOpa3Has, OCTpHe KIMHAa focturaer rop.+80m. Jluneiinbie
HapaMeTphl OpYI€HEHHUA 110 BEPTHKAJM MOCTENEHHO YMEHBHIAIOTCS,
¢ rop.+400 M HapymaeTrcs ero CIUIOMHOCTh U3-3a KPYITHOIO OCTaHia
6e3pyaHBIX POrOBHKOR, KOTOPBIH CONPOBOXKIAET OpPYACHEHHUE IO ero
NPOCTHPAHHIO, H COITIACHO INorpyxaercsa ¢ HUM B CB HanpaBneHHH.
Ha rop.+300 M oBasibHas popMa MakpOIITOKBEpKa TpaHchoOpMUpyeT-
csi B CeITIOBMAHYIO, 3aTeM ¢ rop.+150 M nnpuobpeTaet hopmy «KONbI»
1 KPYTO IIOTPY>KaeTcs B CEBEPO-BOCTOYHOM HarpaBieHuH (puc. 1.51).
EnuBu4HbIe 30JI0TOHOCHBIE Pa3pO3HEHHBIE XKMIIBI MJIH TPYIINBI JKHI,
3ajeraromye B 60KOBBIX, €;1a00 M3MEHEHHBIX TIOpoAax, 06pasyior Ma-
nomomHble (5-10 M) anodHssl U CaTTENUTH! JHUH30BMIHOH (QOpMEIL,
pacnoNoXKEeHHBIE Ha pacCcTOAHUH 10 100 M OT 0CHOBHOM XKUIBHO-TIPO-
JKWIKOBOM 30HBI, MMEIOLISH CIIOXKHOe BHYTPEHHEe CTpoeHHe, obyc-
JOBJIEHHOE KpaliHe HEPaBHOMEPHBIM OKBaplEBaHMEM BMEINAIOLIHX
nopon, rue 60% HachIIEHHOCTh MX KBapleM cocencTByeT ¢ 1-10%
OKBapleBaHUEM.

I'eoxumuyeckre 0coGEHHOCTH MECTOPOMAECHHSA H3YYalHCh IIO
pe3ylsTaTaM CIEeKTPAIbHOTO aHalu3a pAnoBhiX mpob (25564) na 20
3JIEMEHTOB B 30HE OKMCJIEHMs, NEPBUYHBIX pyAax, 30He MUHEpalH-
3alMHM W BMEIIAIOLIMX I0po/iax. 30Ha OKHCIIEHHs, OTHOCHUTENIHBHO
MEPBUYHBIX PyJ, oborameHa THTaHOM, MBIIITBEIKOM, OapueM, MeIbIo,
Bonb@pamom ¥ HuoOHeM Ha 20%, B equHHYHBIX ciiydasx mo 60%.
B He3naunrensHoM konudecTBe (20% u MeHee) M3 30HBI OKHUCICHHA
BBIHOCATCSA CBHUHELl M BHCMYT. I €OXMMMYECKHMH HCCIeJOBaHUAMHU
yCTaHOBJIEHO, YTO TPOLIECChl OKHC/IEHHs OKa3bIBAIOT HE3HAYMTEIb-
HOE BIMAHHE HAa MHUHEPAJIbHBIA M BEIIECTBEHHBIH COCTaB PyH H, Clie-
JOBAaTEJIbHO, HA MX TEXHOJIOTHYECKHe CBOHcTRA. bojee cymecTBeHHO
PAa3JIMYaloTCA CIEKTPBl MUHEPaIM30BaHHOM 30HBI ¥ BMEINAIOIHX IO~
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pox, 0cobeHHO 5T XapaKTepHO MMt 30JI0Ta U BrcMyTa (puc. 1.52).
Haubonee ycToH4YHBBIE CBA3H MEXIY TPEMs dIeMEHTaMK — 30JI0TOM,
BHCMYTOM M cepebpoM — OTMEJaioTCs B MHHEpalu30BaHHON 30HE,
JaHHAS aCCOLMALMs HENOCPEACTBEHHO CBSA3aHa ¢ IIPOIleCCaMu Pyo-
00pa3OBaHKs U TECHO KOPPEIHpYET C OKBaplLieBaHueM nopozn. Koppe-
JAIMOHHEIE CBA3H Ha yposHe 0,40-0,50 XapaKTepHBI 411 ABYX TPy
AJIEMEHTOB: BOJIb(paM-HHOOHH-Me/Ib-IIMHK-CBHHELl i BaHALHHA-XPOM-
HUKENB-K00anpT-Meqb. JIaHHbBIe ACCOLMALMH OTPAKAKOT ClIabhle rHi-
poTepMabHbIe U3MEHEHHS MUHEPANbHOIO COCTABA BMEIIAOIINX 10~
pon ¢ OeaHBIM OpYACHEHHEM.

Crexyer OTMETHTP YHHKAIBHYIO TeOXMMHYECKYIO 0COBEHHOCTE Mec-
TOPOKIEHHSA — TECHYIO KOPPENIHMOHHYIO CBA3b 30JI0T4 TOJIBKO ¢ RHC~
MYTOM, MeHee — ¢ cepebpom Ha yposHe 0,80-0,76, B To Bpems Kak c
OCTaTBHBIMU 16 M3ydaeMBIMM 3]IeMEHTAMU OHa HAXONUTCS B TIpeelax
venee 0,17 (me3HauuTenpHas).

YpoBHM KOHUEHTpanui U BO3MONKHOCTH (POPMHPOBAHHS Opeo-
JOB pacCesHUs 3JIEMEHTOB PYAHOro Hpoliecca Ha MeCTOPOXIAeHHH
OTpefenanucy caabol CTENEeHBIO I'MAPOTEPMAIBHOM MpopaboTKH
MEXOKHJIBHOIO MPOCTPAHCTBA, OTCYTCTBHEM OOJNBINUX ITOJIeH MeTa-
COMAaTUTOB, 06pa30BaHHE UX TOJBKO B JIOKAABHAIX OKOJOKHIBHBIX
30HaxX.

CobcrBenno, 13 20 H3yYeHHBIX 9IEMEHTOB, TeOMETPH30BAIMCH B [0~
BOJIBHO YETKHE OPEOJIBL, CONPOBOKAAIOIIHE 30510T0e OPYIEHEHHUE, TONb-
KO BHCMYT ¥ cepebpo, ¢ ko3 HIIHeHTaMi KOHTPACTHOCTH B MHUHEpa-
NH30BaHHOM 30HE 3 M 45, COOTBETCTBEHHO (OTHOCHTENEHO KIAPKOBOIO
cofepxanud B 3eMHoH kope 70 1 10 mMr/T (A.A. Beye, 1975); octansHbie
DIIEMEHTHI JIHO0 HMEIOT KOHLEHTPAMH HEDKE aHOMAaIbHBIX, JHOO 06-
pasyioT ClIaGOKOHTPACTHBIE OPEeOJIbl NPAKTHUYCCKH B [IPeNeNax PyaHbIX
Ten. CiieflyeT OTMETHTE, YTO Opelibl Hauboee KOHTPACTHEIX HIeMEHTOB
— BYCMyTa U cepebpa, pacmonaraioTcs B Ipeenax OpeoNioB M [PAHHIL
30JI0TOTO OPYISHEHHS, & BUCMYT NIPAKTHYECKH TIOBTOPSET KOHTYp Ope-
ona 3o510ta no usokoHuentpare 0,4 r/t (puc. 1.53, 1.54), T.e. paccesnue
PYAHOrO BEIeCTBA M I'MAPOTEPMATILHOE BO3NEHCTRME Ha BMEIIAOIINE
[OPOZIbI Ha MECTOPOXKIECHIH ObUI0 MUHUMAIBHBIM, B OTIMYME OT bitaro-
natHoro ¥ ONUMIINaIUHCKOTO.

MecropoxxJeHse pasBeJaHO W OnpoOOBAaHO Ha IOJHYIO MOII-
HOCTH PYIXHOM 30HEI ¢ BEIXOZOM BEIPa0OTOK B ¢1a60 30J10TOHOCHEIE
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nopoxnsi. IloBepXHOCTh WITOKBEpKA BCKPHITA KaHABaMH, TpaHIIes-
MH ¥ KapTHPOBOYHBIME cKBaxkuHaMu (puc. 1.39). Ha my6uny pyn-
Has 30Ha IPOCIIeXXeHa HAKIIOHHBIMH KOJOHKOBBIMY CKBAXKHHAMHE IO
cetu 80-100x80-100 m (Ha dnanrax), 40-50x40-50 M (nentpansHas
9acTh) M CTYIIEHA Ha YYacTKe AeTanmzauuu o 25-25x20-25 m. 3a
BpeMs pa3BelKHd npoizaeHo 4 Tpanmen ob6remoM 960 n.m., 115 xap-
THPOBOYHEIX CKBaXUH 06beMoM 1540 n.m., 131 rybokas ckBaxkuna
obbpemoM 34644 n.m. U3 Tpanuied u pa3BeJOYHBIX CKBAXHH 0TOOpa-
"o 1773 6opozpossix u 30758 KepHOBBIX NPOO, U3 HUX B IOACYETE
3amaco yuacTeyeT 27326 npob (84%). Ha mecTopoxaeHuu npose-
nexa Gonpluag paboTa MO PEBH3HH JOCTOBEPHOCTH ONpPOOOBaHHUA U
pEe3yJIBTAaTOB aHalH3a po6, paHee BBHIIOIHEHHBIX paboT OLEHOYHOMN
CTAliM, OCYIIECTBJCH INHPOKHUH KOMIUIEKC MHHEPAJOTHYEeCKHX H
TEXHONOTHYECKHX HCCIIEIOBaHUN Py, U3y4eHbl THIPOreoorniec-
KM€ ¥ FOPHOTeXHHIECKHe YcIoBus ero orpaborku. JlocToBepHOCTE
reoJIOrH4eCKOi HHPOPMAUHH O CTPYKTYpe U MOPQOJIOrHH OpyAeHE-
HUA, €€ MOJHOTA W Ka4eCTBO, CTENEHb U3YUEHHOCTH MECTOPOXIE-
HHS CBUIETCNBCTBYIOT O €ro IOATOTOBIEHHOCTH K NPOMBIIIIEHHO-
My OCBOGHHIO.

3anacel MECTOPOKACHHS MIPOXOAVIM IOCYIapCTBEHHYIO SKCIIEPTH3Y
JBaX/IbL: TI0 pesynbraraM pabot oneHouHoi craguu (H.A. I'onosaues,
B.A. Jlonarux, C.JI. KaBunku#i, 2001) u pesynbraram pasBenOYHBIX
pabor (JLII. Kpossixopa, 2007). ITo BpeMEHHBIM pa3BENOYHEIM KOH-
IuLKAM 1o cocrosume Ha 01.07.2001 r. 3amacel ObUIH HOHCYHTAHEL,
[IOCTABJIEHBI HA roCyiapcTBeHHbIH GanaHe H 3apesepsuposaHsl. I1o pe-
synerataM paseegkd 2004-2007 rr. 3A0 «Ilomoc» 6bu1 epecMOTpeH
TIPOMBIUTIEHHO-MOP(OTOTHYECKUH THUII MECTOPOXKACHUS, pa3paboTa-
HBl HOBBIE Pa3sBeAOYHbIE KOHAULIMHI IIPUMEHUTENBHO K INTOKBEPKY, e~
PEOKOHTYpeHBI M niepecyHTaHs ero 3anacel. Pemenuem ['K3 Pocuenpa
ObLTH YTBEPHKIEHHI CIIEAYIOLIME TOCTOSHHBIE Pa3BeI04HbIE KOHAUIHH
(tabn. 1.19). :

3anacel py/sl 4 30J10Ta Ha MECTOPOXKICHHH THTHMYXTa ONpeNe/ieHbI
110 BYM GOPTOBEIM COHEPKAHHUIM Hepe3 Ko3(h(ULMEHT PyAOHOCHOCTH.
Teno mrokeepka pa3duro Ha rofcHYeTHHIE OJOKY Napalie/ibHBIMA Bep-
THKATEHBIMY U TOPU3OHTAIBHBIMHA CEUEHHAMH, UTO TIO3BOJIMIO O0BEIH-
HHTPH pa3BeIovHbIe HepeceueHns ¢ OIM3KUMHU CPEIHMMM COIEPKAHNSIMH
30JI0Ta ¥ PYAOHACHIIIEHHOCTHIO.
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Tabnrua 1.19
TlapanieTpbl MOCTOAHHBIX PR3BENOYHBIX KOHAHIHH

ITapaMeTpsl KOHAMIH

banagcoBsle 3ar1ack .

ozcuer 3anacos MPOH3BECTH CTATHCTHYECKHM CIIOCODOM ¢ IOMOIBIO KoadduIienTa
PYIOHOCHOCTH Ha BRICOTY 3-METPOBOTO NOAYCTYNA

MHHMMANEHOE COREPKAHNE 30J10Ta Ha
BBICOTY 5-METPOBOTO MOAYCTYNA, I/T 0,8

3arracel IOJCHHUTATh B Hpeneax NpoeKTHOro KOHTYpPa Kapsepa
320aaHCcoBBIE 3aI1achl

3anacs! B 5-M€TpOBBIX MOAYCTYHaX, BLIACNECHHBIC 110

B kenType xapsepa .
LYDE Kaphep MUHUMAIEHOMY COAEpPIKaHHMIO 3010712 >0,4-<0,8r/T

3a KOHTYPOM Kaphepa 3anacel NOACHMTATE M0 [TApaMeTpaM OanaHCcOBBIX Py

3amnacel MeCTOPOX/AeH S ObLIM IIPU3HAHB! Pa3BENAHHBIME U YTEEPXK-
JIEHBI [U1 OTKPRITOR uX oTpaboTku (Tabmn. 1.20).

Tabnwma 1.20
3amacel, yreepxaenuble I K3 P®, no cocrosizmio na 01.01.2007r.

; BanancoBble 3a0aCht 3abalaHCOBEIC 3ATTACK

| DiteMeHTH! Enun. fry—
Ex—— . c c, KCHTYPE Kapbepa | 3a KOHTYPOM Kaphepa

! = <, C. c,

3arackt:
-pyaa Terc. T | 21282,1 5752.5 14851,6 629,0 1551,7
-30J10TO KT 65131,0 | 17686,0 7806,0 2044.0 2903,0
Comepmommengnene | o | o5ge | B4 0,53 3,25 1,87

3anacel MeCTOpOKIeHHMs TWUTHMYyXTa, VUTeHHbIE IOCYOapCTBEHHBIM
bamascoM 1o coctosHmo Ha 01.07.2001 r, mo pesynsTataM pasBeNOYHBIX
paboT M3MEHEHBI B KOJIMYECTBEHHOM H KaYeCTBEHHOM OTHOILEHMH. [Ipu-
pocT banaHcoBBIX 3amacoB o cymme kareropuii C+C, 1o pyne cocTaBiser
18820,1 TeIC. T (229%), 10 MeTamTy — 48539 xr (142%). OCHOBHO¥H rIprYH-
HOM H3MEHEHM 3a[1aCOB ABJIAETCS OILHOKA B OTpeiesienuy MopQoTorHIec-
KOTO THITA OPYIEHEHN)A Ha CTaAMUH €TI0 OLEHKH [IPeIIeCTBCHHHKAM.

HapesxsocTs pe3yiisTaToR TPaIMIMOHHOIO METOJIA TIOJICUETA 3aTIacOB
[IpoBepeHa METOJOM [e0CTaTHCTHIECKOTO Mofenuposanus (puc. 1.55).
[Ipy ux cpapHEHMM IIOIyYeHB! OUEHE ONH3KUE 3HAYEHHS CPEIHETO CO-
JepxaHus 30510Ta o okucnenHbM (3,1 u 3,0 /1) u cynedunaemM (3.1 u
3,0 r/t) pynaM, ofUHaKOBEIM KO03(DPHUHEHTOM PYIOHOCHOCTH; Pa3HMIIA
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MEX]Iy 3anacaMy 30J10Ta IO OKHCIIEHHBIM pyaam cocrtasuia 0,4%., o
cynbpuIHbIM — 6,0%.
Oxonomuyeckasd 2(P(EeKTHBHOCTE TreosoropasBeiovnbix pabor Ha

MECTOPOKIACHMH, CTHECEHHA Ha 1 r somora HOpyApOCTa 3anacos 30J0T14a, -

cocraenget 3,8 pyoneit win 0,72% ot ero cpenteii ToRapHOI CTOMMOCTH
3a 2007 r., npunsroit B TOO.

Tabnuua 1.21

OcHOBHBIE TEXHUKO-3KOHOMAYECKHE TOKAIATENN [0 0CBOCHUE MECTOP 0 /IEHYSE
Turumyxra (TI0 xoupuuwmii)

Tokasarens Ennsuia ssMepeHns | 3HaueHne NoKa3aresnt
1 2 3

[eooruYecKye 3anachl pyas Teic. T 25377
-3010Ta Kr 76705
OKCIUTY aTAHOHHBIE 3aIACk! YIB! Teic. T 27494
-30710T4 KT 75883
CpenHee CoIepxanie 3010Ta
-B IEOJIOTMYECKHUX 3ariacax r/t 3,02
~B 3KCIUTYATALIMOHHBIX 3anacax /T 2,76
Totrepy npu foGsiie % 2,6
Pazyboxupanue % 16,1
SxenmyarausonHsIi k03hdHIHEHT BCKPHILIN M/t 2,9
CKBO3HOE H3BIICUEHHUE 30Ji0Ta Y 90
Cpok 00eCneIeHHOCTH 3a1acamu JeT 16,2
Ilena 1 r 3onoTa Py6. 5277
Ce6ectouMocts 1 T 305012 Py6. 388
YucTsli AUCKOHTHPOBAHHBIN HOXO M. py6. 112
VHaeke JOXOMHOCTH Enunnna 1,07
Cpox OKynaemMocTH g neT 5,9
Bromwxernas 3¢ dexTnBROCTH Mns. py6. 6718

I'opBOTEXHWUECKHE W THAPOTEOJIOTHUSCKUE YCIIOBHS OTpabOTKH
MECTOPOXKACHIA GJIarOnpHATHBI I ero OTpabOTKH OTKPBITEIM CIIOCO-
6oM 1o rry6unsr 350m. bimsocts uHbpacTpykTyphl OIMMITHAJUHCKOTO
I'OKa 1 BO3MOXXHOCTH NepepaboTKH pyZ Ha ero JeHCTBYIOMEIX 00oraTh-
TeJIBHBIX (abpukax, aenaer oTpaboTKy MeCTOPOKAECHHA BBICOKOpPEHTa-
6enpHOM (Tabn. 1.21).

B pezynprare pa3Beqxd U JOpa3sBeAKY MECTOPOXKICHUS BBISBICH HE
TOJIBKO HOBBIH HPOMBIIUICHHBIA MOpPGMOIOTHYECKHE THIT OpYICHEHUT
(MaKpOIITOKBEPKOBBII), HO M YHHKAIbHBIE [10' BELISCTBEHHOMY COCTaBY
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pyAabl (30710TO-pearoMeTanbHEe), u3BectHsie B CIIIA, Kanarne, Ypane u
YUVKOTKe, HO BCTpE4eHHBIE BIIEPBhIe Ha EHUCeNCKOM Kpske.

HpHpoCT 3a11acoB MECTOPOXASHUS BO3MOXKEH 32 CYET MIyGOKHX ro-
PU30HTOB €rc CeBepO-BOCTOMHOrC GIaHTa M ABYX MEPCHEKTMBHBIX Ha-
[IPABIEHUAX: JOXKHOM (plIaHIe MECTOPOXKISHUS H YUacTKe BIaroBeineH-
CKOM.

1.6 MecTopomaenue bnarogaruoe

MecToposx/enne bnarojarHoe, B OTIHYKE OT paHee ONMMCAHHBIX, Ha-
XOAMTCA 3a NperenaMu Bepxse-Erammumumnckoro pymasoro ysna, B 26
kM cesepree OmuMnuanuHckoro. OHO JNOKaJH30BaHO B mpeneniax Ted-
cxo-Tarapekoii CO3 B 30He kopobuaroro meperuba pycia p. EHammmmo,
00YyCIOBIEHHOTO COLPSDKEHHEM TEKTOHMYeCKHX Hapymenmid C3 u CB
HATpaB/IeHAH, BEPOATHO CO COPOCOBO-CIBHIOBEIM XapaKTepoM UX IIpo-
siBeHusA (puc. 1.56).

B reonoruyeckoM CTPOCHMM PYIHOTO HOJSL MECTOPOXKIEHHS YYacT-
BYIOT 00pa30BaHUA TEHCKOM CepHM PaHHETO POTEPO30a M CYXOMUTCKOM
Cepud No3gHero Iporeposos (pudes). PanHenmporepozoiickas Teiickas
cepud TIpencTaBlieHa KapOOHATCONepKallMH TIOPOIaMHU PA3aHOBCKOM
CBHUTBI, CYXOITMTCKAs — METATEPPHI€HHBIMH 00pa30BaHUAMH KOPIHHC-
KOH cBuTEL. OrpaHUHEeHHBIM PACIpPOCTPaHCHHEM Ha TUTOIIAIH HOB3Y-
10TCS TPAHUTO-THEHCEI FAPEBCKOTO KOMILIEKCA 1 ISHKOKPATOBBIE MpaHu-
ThI TATAPCKO-ASXTHHCKOIO TPAHUTOMAHOTO KOMILTEKCA.

TTopomsl pA3aHOBCKOH CBHTEI Pa3BHTHI HA CEBEPE, CEBEPO-BOCTOKE U
BOCTOKE, [ae 06pa3yroT [Ba KIHHOOOPasHbIX OI0Ka, BEpOSTHO HaBUHY-
ThI Ha 0Opa30BaHMA KOPIMHCKON CBUTEL. ‘

Pynnoe 1051 MeCTOPOXKIEHHS M 30Ha 30I0TOPYAHON MHUHEpaTH3a-
UMY TIPOCTPAHCTBEHHO U IeHETHYECKH CBA3aHBI C TEKTOHHYECKOH 30-
HOH, IHUCIOLMPOBAHHON B KPYITHOM TEKTOHHYECKOM OJIOKE, BEPOSTHO,
Ha/Burosoi cucremsl C3 npoctupanus. TekToHYeCKas 30HA BMELIAeT
MHHEPAIM30BAHHYIO 30HY NPOTHKEHHOCTRIO 3,8 KM, cpemHeit MoIHoC-
Tor0 128 M, ¢ xpyTeiM magenueM Ha CB nox yrmamu 50-80°. Munepa-
J3oBaHHas 30Ha Ha FO3 orpanwuena Buxroposckum, wa CB — Biaro-
NATHBIM HAPYIUEHUAMY - HAaHOoIee KpyIHBIMHE SJIEMEHTaMH Ha[BUTOBOM
cucteMbl. OTI0KeHM S KOPIMHCKON CBUTHI BEPOATHO HepemMelneHs! B O3
HalpaB/IeHHH U ABIAIOTCS dparMeHTaMu ainnoxToHa (puc. 1.57, 1.58).
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PynoBMeINAIOUMMHE [IOPOAAaMH SABJISIOTCS 00pa30BaHMs KODAMHCKOH
CBHTBI, IPEACTABICHHBIE KPUCTAUIMYECKMMM ClIaHIAMH, TIpeTepIieB-
MIYMMH TIPOUECCH] TUHaMoMeTamMopdu3ma B MeTacomarosa. B npemenax
CBHTHI BBIISIAIOTCH QUUIMTOBbIE CIAHIIBI ¥ KX OPOTOBHKOBAHHBIC U B
Pa3IUYHON CTEIEHH H3MEHEHHBIE Pa3HOCTH.

MaxpoCKOIMYECKH TOPOJB! XapaKTePH3YFOTCs TEMHO-CEPOI, /10 Yep-
HOI OKPACKO#, TOHKO3EPHHUCTOM CTPYKTYPOH, MaCCHBHOH, (PHITIHTOBOH,
CIIaHLEBATOM, HESCHO - ¥ PHTMUYHO-TIONOCYATOH, [UI0HYaTOMH, opdu-
pobiacToBoi, nATHUCTON TekcTypamu (puc. 1.60).

B mpepenax nopoz ¢BUTHE IIPH Fe0JIOIMIECKOM KAPTHPOBAHHHM BhIIE-
TISHOTCS TPHU TAYKH:

-HIDKHSISL — CTaBPOJIUT-CIIONSHEIE CIIaHIIb;

~CPETHSLA — PUTMITIHO-CIIOUCTBIE CIIAHIIBL, KBapIMTO-CIIAHLIBL, KBAPLIATEL,

-BEPXHAS — METAaleBpPOIMThI, METaleCYaHUkH, KBapUUTOBUIHEIE
CITaHIBI.

[lpu nerambHOM MHKPOCKOIMYECKOM HX HM3YYCHHH YCTaHABIHMBACTCA,
YTO [OPO/IBI XAPAKTEPHU3YIOTCH TOCTATOMHO OTHOOOpa3HbIM KBapLIEBO-CITHO-
JECTBIM COCTABOM C NEPEeMEHHBIMH COOTHOINIEHUAMHU OCHOBHBIX COCTABILI-
OIIMX, TIPUMECHIO YIVIUCTOIO BELIECTBA, IPAHATOB M MUHEPATIOB THTaHA.

- B zaBucuMocTH OT mpeofnafalomyx MHHEPalOB OCHOBHOM MaccChl
MHKPOCKOTIMYECKH BBIIEIMIOTCS TOHKO3EPHUCTHIE KBAapLMTONOA00HbIE
NOpOBI (POTOBHKH) C IIPHMECHIO CePHIMTA, MyCKOBHTA M 6HOTHTA (PHC.
1.61), a Tacke QWUIMTOBBIE CIHAHUBI C YEPEAOBAHUEM BHO BBIPAXKCH-
HBIX CIIOEB MPEUMYILECTBEHHO KBAPLIEBOTO, CIIOAUCTOrO, THO0 IperMy-
LIECTBEHHO TPAHATOBO-CIOAMUCTOrO coctasa (puc. 1.62).

Cpenu QWUTMTOBBIX CNAHLEB BCTPEYAIOTCS PA3sHOBHIHOCTH C IOJ-
YePKHYTO PUTMHYHO-IIONOCYATON TEKCTYPOM, IAe THRPOCITIONBI H MyC-
KOBUT CJIaraloT YYacTKH W MHOJIOCH! CIUIOMIHBIX CHONOBH/HBIX W CT€-
GenpYaThIX arperartoB B CIIOAMCTO-KBAPLEBOH, 1100 penMyIIECTBEHHO
KBapLEeBOM OCHOBHOM Macce MOPOBI.

Crpyxrypa CIaHLEB TOHKO3EpHHMCTas, nophupobnactosas, MUKPO-
TEKCTYphl - HESCHO-NoNocYaTas, MoNocYaras, pUTMHYHO-TIONOCYATAd,
IIoH4aTas.

TonocuarocTs 00yCIORIEHa YePeIOBaHNEM YYACTKOB IPEHMYIIIECTBEH-
HO KBapU-OHOTHT-CEpHIIMTOBOIO COCTaBa ¢ NOP(HUpOOIacTaMy IrpaHaToB, 1
YYacTKOB, BBITIONHCHHBIX, NPEUMYIIECTBEHHO, TOHKOIUIACTHHYATBIMH ar-
perarramn MYCKOBHTA U THAPOCITOLN, 00pa3yIOlMMHK CIUIOLIHbIC JICHTOYHBIE
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[POC/IOH, NPEPHIBUCTEIC JIMH30BUHBIE M IITHHCTBIE 00pa3oBaHMs (pHC.
1.63). IlaTHa, k0;M4ecTBO KOTOPBIX AocTHTaeT 15-20% OT 06BeMa OPOZBL,
Xapakrepusyrores pasmepamu 0,5-2 oM 10 0,-1,0 oM, OKpyIIIoi, OBaTBHOM,
SIUIHTICOBU/IHOH, BEITAHYTOH I10 C/IAHLEBATOCTH, 10 ameG006pasHol | 1mo-
AUrOHAIBHOH (hOPMOI, OT CBETIIO- ZI0 TEMHOCEPOTO LBETA.

ITpy MMKPOCKOITHYECKOM M3yYeHHH YCTaHABINBAETCS, YTO 3TH IIATHA
IPEACTABIAOT cobol e OpMHpPOBAHHBIE H KOPPOAUPOBAHHBIE B PA3HOM
CTCTICHY PE/THKTOBEIC 36pHA IPaHara, CTaBPONHMTA M aHANY3HTa, Chop-
MHUPOBABIUMECH, BEPOSTHO, B CTAJHI0 PETHOHANBHOrO Meramopdusma
TONLY Y 3aMEIUCHHBIE B PE3YJIBTATE HAJIOXKEHHOTO THAPOTEPMAILHOIO
MeTaMophH3Ma BTOPHYHEIME MHHEpaIaMH. B CBETIIOOKpAIIEHHBIX TIT-
HaX 3aMeIaoIHe MUHEPAJIEl — MyCKOBHT, CEPHLIMT, KBapII, CTABPOJIUT; B
TeMHBIX — OHOTHT, HOBOOGPa30BaHHBIH IPAHAT, XJIOPHT, KBAPLI, YIIHCTOE
u pyaHoe BemecTso. C niybuHOM, Ha ylaleHHH 0T MHHEePaTH30BaHHOM
30HbI, ITOPOJIBI XapaKTepHu3yroTCs bosiee CBEXKUM OOIHKOM, IPKOM OKpac-
KO, YeTKO BBIPAKEHHBIMH 110PHHPOOIaCTOROM, PUTMHYHO-HIOOCYATOH
¥ NI0MJaTOM TeKCTypamu (puc. 1.64, 1.65).

TIpu cpaBHUTENEHOM aHATM3E H3MEHYHBOCTH COCTABA PYAOBMEINAI0-
X MOPO 110 NPOCTUPAHHIO PYAHOTO TeNa U Ha [NIyOHHY, YCTaHOBIIEHO,
YTO B LEJIOM Py/ibl ITyGOKMX TOPH30HTOB I0XKHOIO Y4aCTKa XapaKTepH3y-
IOTCS OTHOCHTEJILHO NOBBIUICHHBIM COIEPXKAHMEM YIVIMCTOIO BEIECTRA,
IIAPOKKM PACIIPOCTPAHEHHEM CIIAHLEB ¢ NATHUCTON TEKCTYpPOM, MEHb-
el CTeNEHbIO PacCIaHIIOBAHHOCTH MOpPoz, Gomee 3SHAYUTENBHBIM Pas-
BUTHEM IPOLIECCOB MX CKAPHHPOBaHHM: ¥ oporopukoBanud. Ha npumepe
AaHHBIX, TOTYYCHHBIX B PE3YABTATE MCCASAOBAHMUS P/ IO Pa3BEAOYHBIM
JIMHYAM Ha 1 ¥ 2 pyAHBIX TeJlaX, ClieJiaHa TIONBITKA YCTAHOBHTE B3aHUMO-
CBA3b COMEPIKaHMH 30]I0Ta C APareHETHYECKUMH MUHEPAIBHEIME aCCO-
HanyAME B MX Opejenax Ha DIyOUHy U 1O [IPOCTHPAHHIO:

-B LIGJIOM B py[ax IOKHOIO y4YacTKa MECTOPOXKICHHS IOMHHHPYHOT
[MMPHUTOBBIE H apCEeHONMPHTOBBIE ACCOLHALHH cynscbmxos a CEBEPHOro
- nupuTOBHIe (puc. 1.66, 1.67);

-IIOBBIICHHE CONEPKAHISL 30/I0Ta B PyAaxX IOXKHOIO YYacTKa COOT-
BETCTBYET IMUPHT-aPCEHONMPUTOBBIM aCCOLMAIUAM, CEBEPHOro — apce-
HOMNMPHT-MUPPOTHHOBHIM U TIUPHT-IHPPOTHHOBEIM;

-B pyaX K»KHOTO y4acTKa YCTaHOBJIEHO IPUCYTCTBHE CaMOPOIHOTO
MBIIBIKA M cepedpa; JJIA CEBEPHOro Y4acTKa XapaKTepHo .6ojlee aKTHB-
HOE pa3sBHTHE BHCMYTA, 4 TaKyKe MUHEPAJIOB HHUKENd M kobanbTa (rep-
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cao¢urt, cadopur), conepkamero HAKelIb H KoOalbT, apceHONUpPHUTa,
B eJIHHHYHBIX BBIAEICHUIX BCTPEYAeTCs peajbrap.

Ha nanHoM sTare HccileJOBaHMH, B IPOLECCE U3YUEHHT 3aKOHOMED-
HOCTeH pacrpeieieHus MUHEPaIoB.B MUHEPAIM30BAHHON 30HE MECTO~
poxnenus braromarHoro, ycTaHOBIIEHO, YTO B MHTepBane rybun 360 m
M HIDKE IPOMCXOMIAT CMEIeHHA B XUMHYECKOM COCTaBe PsiJia MUHEDATIOB
B CTOPOHY YMEHBIUCHUS JKe1e3a H YBEIHIEeHU MBIUIbAKA M CEPBI (ITMPHT
1 apcenonwpuT). Habmonaercs Taioke CHIKEHHE CONEpIKaHHI MeIH U
MOBBILIEHHE JKeTle3a B XanpKoNupuTe. B Toxe BpeMs, B JaHHOM HHTED-
Bajie DIYOMH TIOSBJIAFOTCS BBIACNCHUS CaMOPOIHOTO MBIIIbAKA, ojee
aKTHBHO TPOSBIAIOTCS MUHEPANB! BUCMYTa, CBUHIIA, [[MHKA, HUKens. C
rmyouHOH cBpiie 310 M B pynax Taioke BO3pAcTaeT CONepIKaHHe MUHE~
paJioB THTaHA, MOHOIMTA, KCEHOTHMA, CBEXKETO IPAaHATA.

XapakrepHoH 9epToH pyl MecTopoxIeH s biiaronarsoe ABjsercs npu-
YPOUEHHOCTH OCHOBHOM MacChHl 30JI0Ta U CYJIbGUIOB K KBapLEBbIM, CIIO-
JIMCTO-KBapLIEBBIM, CITFOIMCTO-XJIOPHTOBBIM IPOXKHIIKAM M IIPUIIEr AFOLHM
K HAM yJacTKaM MHTEHCHBHOIO OKBapLIeBaHMs 110 OCHOBHOH Macce IOpoz.
MOoIHOCTE 30HBI MEHEPATI3ALMA BapsHpyeT B npenenax 100-400 .

Oxonopy/aHbsle H3MEHEHHs BMEINAIOMUX IOpOJ Ha KOHTaKTe ¢ py-
HOM 30HOM B WHTepBane rayouH cenme 500 M MOAYEPKHYTH Haubosee
aKTHBHO IMPOABISIOLIMMUCS IpClieccaMy AUHaMOMeTaMop@u3Ma - CMs-
THEM, MIITOHHTH3aIEH, paccianneaneM. OOpa30oBaBIINECs IO3THEE
pasBeTBIEHHEIE NPOXKIIKY BEHIIOIHEHH], IIPEHMYIIECTBEHHO, Kapbo-
HAaTaMK W [IOJIEBBIMH IITaTaMH ¢ 00pa3oBaHHEM KpyCTH(GHKAIHOHHBIX
CTPYKTYp, a Taroke kBapueM (pHc. 1.68).

B pymHO#H 30He aKTHBHO IIPOSBILAIOTCA MPOLECCHl METACOMATO3a!
OKBApLEBaHHUA, XJIOPUTH3ALMH, CePHLIUTH3ANNH, OMOTHTH3ALHH, TypMa-
JTHHU3AIUH TOPOL.

B otmenpHBIX coydasx Ha KOHTakKTe C PYyHHOM 30HOM IOPOJEI CBET-
JII0T, IpUobpeTaroT Oepe3UTONoROOHbIN OONUK, CEpOBaTO-3€ICHOBATHIH
OTTEHOK, HHTEHCHBHO OKBApPLIEBAHBI ¥ IIMPUTH3HPOBAHEL

Kpome Toro, snuzoaudecky HaOmrofaeTcs HEpPaBHOMEPHBIN IIPOLECC
YITIEPOM3AIAHY, BEIPAKAIOIIMICS B PA3BHTHH MaTOMOIIHBIX IPadUTOBBIX
TIPOXIIKOB ¥ Pa3spO3HEHHBIX BKJIFOYEHHMH CPEIH IPOXKIIKOBOIO KBapLia.

IMepemsThie KBApLEBO-IBYCIIONIHBIE CIIAHLBl HACHIEHE! MHOIOYMC-
JIEHHBIMH TIPOXAIKAMH [IPO3PaYHOTO CBETIO-CEPOro M JBIMYATOrO KBapiia,
COMPOBOXAAEMBIMH KPYITHOIUTACTHHYATHIMHU ¥4 CHOIIOBH/IHBIMHU arperaramu
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MYCKOBHTA, XJIOpUTa, OHOTHTA, a Taloke KapOOHATOB, AHKEPHTA, IUIarHOKIa-
20B KHCJIOTO COCTaBa ¢ MPUMECHIO KAHMEBOTO TIONEBOTO IINATa.

CynpQus! BEIICAHIIOT THE3/4a U HPOKWIKH COBMECTHO C KBaplEM,
B MeHbLIel CTENeH! - KapOoHaTaMM, PacioNarasch B OCEBbIX YACTAX K
sanpbaHIax MWL

TTo mepe npubnkenys K MAHEPAIH30BAHHOH 30HE BO BMEINAIOIIMX
THAPOTepMAalIbHO M3MEHEHHBIX CIIaHUAX MOJBILIIOTCA eIUHMYHBIC TOH-
K#ie {MOLIHOCTLIO IepBbie MM) KapOOHAaTHEBIC, KBapiu-KapOOHAaTHbBIE W
KBaplieBble NPOXWIKH B KOIMYeCTBe 1-2 Mpokiiika Ha 2-3 MeTpa KepHa
¢ HeDONBIINM KONHYECTBOM CYAbQHAOR (MMPPOTHHA H IHPHTA), 3aTEM
WHTEHCHUBHOCTbH IPOKHIKOBAHKA MOCTENICHHO HEpaBHOMEPHO HapacTa-
eT ¥ JOCTUraeT MakCHMyMa B HEHTPAILHBIX YacTIX PYIHBIX 30H. 31eCh
KOJIMYECTBO MPOKMIKOB JOCTUraeT 6-9 mryk Ha 1 M, COOTBETCTBEHHO
VBEJIMYUBAETCH M CTEHEHb MMIPOTEpMAalbHON NpopaboTky mopon, yBe-
JAuvMBaeTcAd KOJHYECTBO CYNBLOUIOB C MOSIBICHHEM apCeHONUPHTA U
30710Ta. OpHEHTHPOBKA ITPOXKHJIKOB, NPEMMYIIECTBEHHO, COIIACHAA H
cybcornacHas co CIaHLEBAaTOCTBIO M PETMKTOBOH CIIOMCTOCTHIO; opma
WX TUHEHHAA, U3BIINCTad, BOMHKCTAA, TUH30BUAHAS. MOIHOCTE TIpo-
JKHITKOB M3MeHsaercs ot 1 1o 5-8 mm, pexe — 20 MM, cpeaHsis cocTaBiisteT
4-5 mm. Penxo Berpedatorcs ToHkue (1-5 MM) xapOoHarHbIE B KBapIl-
kapOOHATHEIE, pexe — CYNIbGHIHBIC IIPOXKIIKHM, CEKYIIUE CIaHIIEBATOCTh
nox yraom 60-90°.

B croro oyepe/p, XUIBHBIA KBapll pa3OUT cepyell MaJOMOIIHBIX TOH-
KHX TTO3THMX IPOXWIKOB, BBIIIOJTHECHHBIX TOHKO3E€PHUCTHIMU arperaramu
1O37IHETO KBaplia, XJIOPUTOM, OMOTHTOM, MYCKOBHTOM, KapOoHaTaMH, 3a-
JIeTalolMMH KaK COIVIACHO HAIPaBJIEHHIO CIIAHLIEBATOCTH, TaK U HONEpeK.
Mesx3epHOBEIE NPOCTPaHCTBA KMILHOTO KBapLia BBINOIHEHB! TEMH XK€ He-
PYAHBIMH MHHEpalaMH, Cyab(pHIaMy, HHTCPCTUIHOHHBIM 30I0TOM.

TekcTyphl Pyl - DPOXKHIKOBEIE, NMPOKHIKOBO-TTOOCYATRIE, H NPO~
JKUIKOBO-TUIOHYATEIE (puc. 1.69), BKpaluIeHHBIE ¥ NPOXKUIIKOBO-BKpA-
nenHsie. ITo MEUHEpaTEHOMY COCTaBY PYABI OTHOCATCA K MaJoCynbdpu-
HEBIM 30710TO-apceHuHo-cyIbduanoro thma (C.H.Capymkuna, 2006).

OCHOBHBIM TIONE3HBIM KOMIIOHEHTOM DY ABJIETCS CaMOPOJHOE 30-
n0T0 Au, obpasyrolee caMOoCTOATeNbHbIE MUHEpaIbHbIe (hopMel. B co-
crase cynbQUmHON cocTapimomel npeobiafaror apceHonupuT FeAsS,
mappotun FeS, nupur FeS,, mapkasur FeS,, apceHnnuo#i —n€mmurur
FeAs,, nemnmnrur-cadp@nopur (Bnepebie HAMH YCTAHOBJIEHHBIE B JIaH-



76 TTIABA 1 Teosornyeckoe CTpO_HHUE 4 CTeNEHb PasBedHHOCTH 30/I0TOPY/IHBIX MECTOPOKIEHUH 77

HBIX pylax) ¥ peldKo Bcrpevatompecs Becrepsengut (FeNi)As, pam- Hponospxenne Tabnuis: 1.22

menscbeprut NiAs,, aukenuH NiAs (tabn. 1.22), (puc. 1.70, 1.71). 311, | Cepuum KAL[AISi.O J(OH), Jlonw | Cnasmsiit
|32 j & | Xnoput (Mg Fe)[AlISi O, J(CH), Jlonn | Inasasit
. 33 | & | Cepneutun Mg [Si 0, J(OH o | Br -
Tabmiua 1.22 34 § Jietixoxcen Ti(g),[ . : g}l.& ”e:;s:‘?e
MunepaibLHbIA COCTAB PYIbI MECTOPOXAeHHA baaroqaTHoro ECT I | o— AI[Si,0_](OH), Enas.
. s ?oﬂep- 36 § ., |Kaomunut Al[S1,0, J(OH), aBHBie
s % Mirnepan dopmyaa ;K;;{;: TTpuMeuatne 37 % leur FeOOH
o san. % | 38 § JTumoHuT FeOOH u np.
12 3 1 5 p 1 3¢ | § Jlenunoxporut FeOOH
1 Kpapt, Si0, ~40-45 | TnasHsiit gp | E |Temb-mmpu iapsa- | FeS, Bropocre-
L - R | 3UT, MEJIEHUKOBHT NEHHBIE
2 BuoTut K(Mg,Fe),[AISLO, J(OH,F), ~40-45 | TnapHbii 41 | Cropomut* Fe[AsO J¥2H.O Ens
3 Myckosir KAL[AISi,0_](OH), Tnasrsii - Py ’gﬂ‘3‘ TR
__4_1 CepHiut KAL[AISL.O J(OH), I naBHbIH ] % Hcf,Au El;.a. P: i;;:"
s |z |Tpanarst Fe AL[SiO ], <4 12 |ssn6m Hb’ P — e
L E. (AssmanpH) — o | SR Bug. | Pemxnit
| 6 | ;;‘:: Ambudons Na,Ca,,(MgFe, Al)_[(Si,AD),O J(OH), |<I “é 145 ] 5 Cu,Au Ens. | Pemxumit
7| = [Tipoxcen (Na,Ca,Fe)(Fe.A[Si,0,] <1 g il . Al Exs. | Pemarit
| 8 | § |Mnarsoxraser Na[AlSi.O0] <1 2 147 | Smexrpys* Ag,Au Ens. | 3uauumsii
9 % I};’;J;{;zfue nonessie | K[AISLO(] <1 é. iﬂ-_ Cepebpo* Ag Enas. ?:;Z:;
E ‘g Pyzun TiO, Jonu = 49 o Bucmyt* Bi Ens. Becst\
| 11| g nsMeHHT FeTiO, Jonn e ]p;cnxnu
12 | 8 |Ti-margerar (Ti,Fe)Fe,0, Homi | Penxuit 30 §_ Marmpsig* (Fe)As Ens. p:;:’;
13 i Anaras TiO, Jomu | Penkuit E BechMs
3 ~ 51 |8 | Tennyp* Te A,
|14 | £ | Kopynn ALO, Toms | Pemxuit -l penKHi
15 | E upxon Zr[Si0 ] Jomu | Pepkit 52 Caumen™ Ph Becsta
| 16 i | Typmamin (Na,Ca,),(Mg.Fe,)Al[Si O 1[BO.],(OH) | Jo | Penkuit — penKii
| 17| | Momauur* (Ce,La)[PO,] Jom1 | Pexuti 53 Ipagur c Be;:r;
| 18] Eeonoymd Y[PO,] JIOR | Fening 54 ApceHonupuT FeAsS 1,0-3,0 ?fmsumﬁ
2 Topmanr? B, s e 55 | Jlennuarur* FeAs <b 3 ’ I'napgeifi
20 Oprur* (CaTR)(ALFe) [SiO,J[SL,0,JO(OH)  |Ens. |Pemcuit = 2 > s
- = 36 IupporrH Fe .S 1,0-3,0 | I'maBueIit
21 | Ksapig Si0, ~10 I SEBHE0 ] TTupuT, MapKa3uT, = <0,5- |Bropocte-
_2_2__ Kansuur CaCO, Hol |I'mapusii 37 rena-n’ﬂpm " |FeS, 5,6 neﬂgr,xe
|23 | osesere mnater | Na[AISL, O LK[AISi,O,] . <1 Bropocre- 58 | o | Cancwur PbS Ens. | Pemuii
| 24 | © BuoTHT K(Mg,Fe),[A1S1,0 J(OH,F), <1 BEHHBIE 159 | ; Coanepur 7nS Ens. |Penxuit
|25 | E MyCKOBHT KAL[AISi.O, |(OH), <1 i 160 |8 | XanbkonupuT CuFeS, En3. |Penxuit
2613 |Cumpur Fe[CO.] Ennp. | Penuit 61 | | Leenur Ca[WO ] Ens. | Pemnit
| 27 | Baput* Ba[SO,] Epnp. | Pepxiit 162 | TennauTuT" Cu,AsS, En3. |Pemxuii
|28 | | Dmoopur CaF, Ens. | Pemouit 63 T'epcnop gur* NiAsS Ens. | Penxuii
29 ARruapuT- CaS0, Ens. |Pemxuit P . Becsma
30 | Anxeput* Ca(Mg.Fe)[CO.], Ennp. | Penxuit o Huawemar® Nids Eas. peuit
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IIponopkenue Tabnmiml 1.22

165 | Peamsrap* As S,

166 | [ayxogot* (Co,Fe)As S,

67 | PammaeneGeprut® | NiAs, Enas. E:;E:g
68 | - |Becrepeenmut* (Fe,Ni)As |Exs. ;?:;:1:;1
69 *| bpetfitraynTaT* NiSb Ens. 5:;;2?
70 TymvysaT FeSbS Ens. E:;;:;a
_7_1~ . Bucmytun* Bi,S, Ens. g:;;’;?
7 o% Bypoaut* Pb_Bi,S,, Ens. Sj;z;’}?
73 laneHOBHCMYTHTF PbBLS, Enas. 5:;;2;‘
d E;?fy pemaan Bi Te, o ffiﬁﬁ?
75 KepneAur* Bi,Te, Enas. E:;I:;?
76 AnTant* PbTe Ens. 5:;:;?
77 Teceur™ Ag,Te Ens. E:;;z:;
78 Bonsdpamur Fe[WO,] Ens. E:;;ﬁ

[Ipumeyanue: *-yCTaHOBICHBI BIICPBEIE.

B crpoeruy pyx B OMYMHEHHOM KOMIMECTBE PHHIMAIOT YYaCTHe TaK-
xe xamsiormpur CuFeS , ranesmr PbS, cdanepur ZnS, tennantur Cu,AsS.

B kagecTBe pelKiX MHHEPAJIOB, HE MMEIOIMX IPOMBIIILTCHHOTO 3Ha-
YeHHsd, B pyJax BIIEpBBIC YCTaHOBIEHB! peaybrap AsS, MuUHepanbHbIe
dOPMBI CAaMOPOIHBIX IIEMEHTOB, CYITb()OCOIH CBHHLA U TEJULY PUIBI Ce-
pebpa, BucMyTa, cBHHUA (puc. 1.72). v

Camopoyrbie GopMEI IpeicTaBlieHs! cepedbpom Ag, BucMyToM (Bi), Mbi-
mmsxoM (Fe)As, Teutypom (Te), rpadgurom (C). YeTaHOBIEHO HPUCYTCTBHE
B pynax anektpyma (AuAg), aypoctubura (AuSb,), Gpeiirrayrrura (NiSb).

Tennypunusie MUHepaIbHbIe (OPMEI IPEACTABICHBI COSNMHCHIIMU
cuctemsl Ag-Te (reccut Ag, Te.), Bi-Te (TemutypoBUCMy THT Bi,Te,), Pb-

Te (amraur PbTe), Pb-Bi-Te (cBHHeLcOOepKallMi TEJUTYPOBHCMYTHT-

nubo paxmumxar PbBi, Te,).
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Cynsdoconu npeactasiiens! raieHosucMytatom PbBLS , cynedoap-
ceHupl - repcropduroM NiAsS u maykopotoM (Co,Fe)AsS, cynbdoan-
THMOHHKABI — rynMysauToM FeSbS.

PazHoobpa3ue MUHEPAIBHOTO COCTaBd PYA CBUAETEIBCTBYIOT O Clie-
HupuKe pynoodpas3yronHx IpoLeccoB MeCTOpoXIeHus BnaromarHoe.

CynboapceHnaHas acCOLMAUNA MHHEPAIOB, a TAIOKE TIPHCYTCTBHE
cepebpa, kaK B BHIE CAMOCTOATENbHBIX -MHHEPAIBHBIX (OPM, TaK U B
Ka4yecTBe MOCTOSHHOW MPHMECH B 30JI0Te, 00YCIAaBIMBAIOT XOPOUIYIO
KOPPEJISLKUIO 30JI0Ta ¢ MBIIIBLIKOM U cepebpoM.

XapakTepHbIe 4epThl 30JI0TOTO OPYIECHEHHST MECTOPOXK/IeHHA bnaro-
JIaTHOE:

-XapaKTepHble PYIHbIE aCCOLMAIAY: apCEHONMPUT, JIEJUTHHIUT, CYIbGOH-
rimvonnael Fe, Sb, Terutypumst Ag u Bi, muput, mupporus (puc. 1.71, 1.73);

-IIMPOKKK [Karia3scH pa3sMepoB BsigeneHuH 3omnota: or 0,5x0,5 mo
290x1000 mxnm;

~YYaCTKH JIOKAJIN3ALUX KPYITHOTO 30710Ta: NPOXKHUIIKH, THE3Ia, UHTep-
cTuumy 3eped (puc. 1.71, 1.74);

-y9acTKH NOKaJM3alK TOHKOIO 30J0Ta: TPaHMLbl CpacTaHMH apce-
HOMUPUT-NEJUTMHIAT, BHYTPU apCEHOIMPHUTA H JIEJUIMHIUTA, ITHPHT;

-pasMepsl BEICICHMH 3070Ta B BUAE BKJIOYEHMM: JONH MEKPOH — 70
MKM;

-hopMa HAXOXKIEHHS 30JI0TA: CAMOPOIHOE, JTEKTPYM;

~XUMHBYECKUil cocTap 3on0t1a; 620 — 970, npeobnagaer 780-900;

-3JIEMEHTHI-PUMeECH B 30JI0Te: nocTosHHbIE - Ag 3 - 38%; penkue
- Hg - 2,8-20,8%, Cu - 3,3-33%, Sb ~ 1,5%, Bi—33-57%.

PacnipeneneHue 3010Ta B pylie OTHOCHTEJIBHO paBHOMEPHOE, Cpel-
HYH KO QUIMEHT BapHaluK €I0 COAEPHKAHUA COCTABNAET 46%.

TupoTepMaNbHO-METACOMATHYECKMH TIpoLiecC PpyAooOpa3oBaHMsA
IPOTEKa Ha MECTOPOXKICHHH [TO3TAIHO, C U3MEHEHHEM TEMIIEPATyPHO-
ro pexxuma. MectopoxeHue copMHpPOBaHO B IPOMEXYTOK of 1050 mo
698 mitH. net, abCOMOTHBIA BO3pacT 00BEKTa OHpEAENeH [0 H30TOMaM
py6umus, cTpoHIMs, caMapust ¥ HeopuMma (A.M. Casonos, 2003).

[eooro-NpOMBILIIEHHEI THII MeCTOpOXJAeHMUs biaromarHoro
— JKUNBHO-TIPOXKMIIKOBasS MMHEpaIM30BaHHAs 30HA, IPYyIIa CJIoXK-
HOCTH Te0JIOTUYECKOro CTPOEHHUA — BTopas. JINHeHHO-BEITAHYTas B
ceBepOo-3amalHOM HanpaBJIeHUH 30Ha NajaeT Ha CEBEPO-BOCTOK MOJ
yrnamu 50-80°.
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ITo pa3sBeqOYHBIM KOHIMIMAM B 30HE MUHEPAIH3aLMH BbiICTIEHE DY/
HEle Tena, obbenuHeHnHbIe B 1Be pyauble 30Hb — C3 (P3.1) u IOB (P3.2).
Kpynusre pynaete Tena (PT.1 u PT.2) conpoBox/atoTcs MaloMOIIHEIMH
JIMH3aMU B BUCAYEM ¥ JiekadeM O0Kax, KOTODBIE, 10 CYTH, ABJIAIOTCA X
oTBeTBIIeHUaMH. [lepBas pyaHas 30Ha PAcIloNOXeHa B HATOPHOH YacTH
Mectopoxaenys, sioiodaeT PT.1 u 16 Menxux, COnpoBOXKIAIOMHUX €ro
PYAHBIX TeJl. bonmblnas yacTh BTOPOH PYJHOM 30HBI PAacIioioKeHa B H0-
nune p. Enammmo, cocrout uz PT.2 u 24 menxux pynseix Ten. Ilagenne
PYIHBIX T€ CEeBepO-BOCTOMHOE, COMIACHOE C IaJCHHEM MHHEpPaU30-
BanHOH 30H5I (puc. 1.57, 1.58). IIpoTsxeHHOCTE MEPBOTO PYIHOIO Tena
gocturaet 1500m, gToporo — 1900 M. MomHOCTE pyaHbIX Tel konebner-
cg or 4 M (mumzel) go 147,5 m (PT.2), cpenHss MOLIHOCTL COCTABIIAET
46 M, cpenree copepxanue — 2,4 r/T. PynHble Tea niepBod M BTOPOH
PYAHBIX 30H HMEIOT CXOXKYIO MOPGOJIOTHIO, HO 3a/I€TalOT B Pa3HBIX Irop-
HO-T€0JIOTUYE CKUX U THAPOTCOIOTHUECKHX YCIOBHAX, COIEpKaT pyay ¢
pazIAYHBIM 3HaYeHHeM 00BeMHOM MAcChl U KOIMIECTBOM 3aI1acoB.

TlepBas pyaHas 30Ha 3a5eraeT B IPOCTBIX TOPHOTEXHUYECKHX YCIOBH-
s1x, 06BeMHas Macca pysl cocranseT 2,7 /M3 u Bxmodaer 17% 3anacos
PYIBI ¥ METAILIA OT OOIIFIX 3aIIACOB MECTOPOXICHHA. 3HaYeHHE 0OBeMHOM
MACCHI DI BTOPOH PYIHOU 30HBI HECKOIBKO Bhime — 2,8 T/M3, 31€Ch Co-
CpelOTOYEHB! OCHOBHBIE 3anachl MecTopoxkaeHHA (83%), Ho ee oTpaboTka
OCJI0KHEHA 0OBOMHEHHOCTRIO MOpox U Omu3ocTeio p. Enamumo. Ilepas
PYIHASA 30Ha HMEeT BBIXONa Ha JHEBHYIO NOBEPXHOCTD, HIMPHHA BBIXOIOB
BapeHpyeT ot 7 M 10 109,9 M, cpemnss cocTaBiser 35,2 M.

BTopoe pymHOe Tej0 BBIXOAUT Ha JHEBHYIO NOBEPXHOCTH TOJIBKO Y
nomHokus ropsl brarojarHoi, octaigbHas 9acTk norpebeHa Iox Mol
HBIM cjioeM (6-17 M) aJIFOBHAIEHO-AETFOBUAJIBHEIX H TEXHOTEHHBIX OT-
noxenuii. CpeqHsAs MOIMHOCTE PYAHBIX TeJl IOA HAHOCAMMU cOCTaBMgeT
35,7 m. TlepBas 1 BTOpas pyqHbIe 30HEI CONPATAIOTCS ¢ HeOOIBIINM xa-
POHAIBHBIM CMEIleHHeM B pafione nepeMbraru mexay PJ1.12 u PJL9.

3ona okucneHus MomHocTeIo 10-15 M chopMupoBaHa B 30He aspa-
UMH HAFOPHOH 9acTH NepBoi pyIHOH 30HHI O BO3AEHCTBHEM IpPOLEC-
coB Gbu3HYecKOro BeIBeTpUBaHHUA. [l Hee XapaKTePHO HaJIMYHe TOPOJ ¢
Pas3IHMYHOM TPELIHHOBATOCTHIO U IIOPUCTOCTBIO 3d CYET BEILIE/IAUMBAHIA
H BEIHOCA MHUHEDAJIOB THTaHa, ATFOMHIHIS, KAk U kene3a. OTCyTCTBHE
OKHUCJIEHHBIX PYI Ha BTOPOH PYIHOHN 30HE CBA3AHO C OOBOAHEHHOCTHIO
OO/ U YN, JIOKAJIM30BAHHBIX B NMOHMEHHOM YacTH p. Enammmo, rie
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FIPOUCCCHI BEIRETPUBAHUA Y BBIIEIaYHMBAHMS IIPOSBIICHBI OYeHB ciabo.

TeoxuMuyeckue 0COOEHHOCTH paclpefieNieHHs ColepXauuii mo 24
sneMeHTaM (CBUEHIYY, MeH, UMHKY, KODabTy, BAHAJHIO, XPOMY, HHUKE-
J110, TUTAHY, MapraHily, MOJMOIEHY, oJIoBY, 6apuio, Sepruiumio, HHOOHIO,
Hopy, BUCMYTY, BOIb(paMy, cepedpy, MBIIBAKY, CypbME, PTYTH, ILIaTH-
He, NAJUIAIHIO, 30JI0TY) U3YHANIUCEH 10 Pe3y/IsTaTaM CIIeKTPalbHOrO aHa-
auza 26266 pspoesix npo6. ComepxaHHa CypbMBl, PTYTH, IUIATHHBI H
naqIagus B HOPOAaX U pyAax MeCTOPOXKIAECHHS HAXOMATCS HIDKE Iopora
wx oGHapyxenwa. CTaTHCTUHECKHe IApaMETPBl paclpeeNIeH s OCTalb-
HBIX JIEMEHTOB OIpPeeUTHCE B 6araHCcOBBIX M OeHBIX pyAax nepBoH U
BTOPOM pymHbix 30H. OCHOBHAs Macca XHMHYECKHX 3JIEMEHTOB B 00enx
PYAHBIX 30HAX, KPOMe MBIIIbAKA, KoOaabTa, BACMYTa U Bolb(pama, HMe-
10T GJIM3KHUe CpeHHe cofepkannsd. MbIIbAK — eJMHCTBEHHBIH 37IEMEHT
BTOPO#M PYIHOH 30HBI, COIEPXkKaHUE KOTOPOro B 2 pas3a BBIIIE, Y€M B py-
74X NepBoil pyIHOM 30HBL. DTO XapaKTEePHO KaK i 6anaHCOBBIX, TaK H
st Geupix 3abalaHcOBEIX pya. Bo BMeIaomuyx Nopogax coaepxKaHme
MBIIIBIKA OJUHAKORO JUIS TIEpBOHM M BTOPOH pyAHBIX 30H. Pesynsrarsl
CHEKTPAIbHONO AHAJIM3a IONTBEPXKACHH MHHEPAJOTHYECKUMH HCCle-
AoBaHusME. Pyna nepBoil pyaHO#H 30HEI COEPXKHT OoJiee BBICOKHE KOH-
HeHTpaumu BucMyTa (23%) U Bonsdpama (34%), yeM Bo BTOpOM. Jlnsa
BMCMYTa 3Ta TEHIEHLHs coxpansercsd B Gorarbix H GeHBIX pynax, 1o
sonbpamy — Toneko B GanmaHcoBsIx pynax. KosdduumenT BapHanmm
COZIEpIKaHHIA [0 30710TY I GalaHCOBBIX Pyl IEPBOTO PYIHOIO TeJla Co-
crasier 100%, pyaa BToporo pyIHOro TeNa XapaKTepusyeTcs Gomnbiie
M3MEHUMBOCTEIO (189%). s Gemubix pya Ko3QHIMEHT BapHalK CO-
JiepKaHui 3010Ta B 00eHx pyIHBIX 30HAX HaXOJUTCs Ha ypoBHe 120%.

VeTaHOBIEHO, YTO B LEJIOM pactipe/ieNieHUe COIepaKaHui 30J10Ta 110
KJIACCAM TI0 MPOCTHPAHHIO OCTATOYHO MOHOTOHHO. Ha ¢nanrossix qac-
TAX HaOJIFOIaeTCs POCT HoNiel KilaccoB ¢ 6onee HU3KHMH CONEPIKaHMAMH,
TOrJa KaK B LIEHTPATbHBIX YacTIX OTMEYAeTCs HEKOTOPBIH POCT HojieH
BLICOKHMX colepkanmii. B cepepo-3anaqHol 4acTH MHMHEPaIM30BaHHON
30HBI XOPOLIO 3aMETeH POCT JOMH Kiacca yboroi Munepanesauuy «0,2-
0,4 r/T» Ba ror nocne PJI-II. IIpu 3ToM moJia Knacca comepkaHui Gen-
HBIX Py OCTaéTCs OCTOAHHOM. B 10KHOI 2Ke 4aCTH MUHEPATH30BAHHOM
30HBI OTYETIIMBO BHIHO JOBOJILHO pe3KOe CHIDKCHHE JIONeH KIIacCOB Co-
JeprkaHuil Beime cpenHero nocne PJI-07 npu cToNb XKe 3aMETHOM pocTe
cojleprkaHmi, xapakTepHsix s 6emubix pya (0,4-1,0 r/1).
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Oma Taroke XapaKTepusyeTes 6osee BEICOKMMH JOJISIMEA KJIACCOB Bbi-
COKMX coxep;xamdﬁ, XOT4 3TO pas/iniKe HCBEIUKO.

Tatnuma 1.23

Pacnipesesiensie colep’kaHHIl 30J10T2 M0 KAACCAM BHYTPH PYAHOH 30Hb!

Knacc copepaanuii, r/t | <0,2 }02-04|0,4-1,011,0-24| 24-3,9 | 39-159 | Gonee 15,9
C3 -1,3% 93% | 22,2% | 35,6% | 15,7% | 14,8% 1,0%
OB 2.2% 92% | 254% | 348% | 13,6% | 13.7% 0,9%
MectopoxaeHne 2,0% 93% | 244% | 35,0% | 142% | 14,1% 0,9%

B Tabn. 1.23 npuBemeHO pacnpedeleHHE CONEPIKaHHMK IO Kaccam
BHYTDPH PYAHBIX 30H, U3 KOTOPOH BHIHO, YTO OHO MPAKTHYECKH OfMHA-
KOBO I 00eMX pyIHBIX 30H. BHYTpH pyOHBIX 30H HOJSA CONEPIKAHMMA
BBIle OOPTOBOTO COCTABIAET OKONO 64%, B TO BpeMs Kak JIOTIS COfiEp-
skanuit menee 0,4 r/r Beero mopsiaxa 11%.

IIpo6sI Kiiacca BRICOKMX cofepkaHuit (bonee 15,9 1/1) pacnonokeHsl
B 06BEME MUHEPATM30BAHHOM 30HEI PABHOMEPHO, 03 JIMTONOrHYeCKOH
NPUYPOYEHHOCTH M He TeOMETPU3YIOTC B py/aHbIe cTonbel. Beero mo
CeBepo-3arajHoN YacTH MHHEPaTu30BaHHOH 30HBI HMeeTcs 42 npobEI ¢
comeprkanueM Boltize 15,9 1/1, a 1o roro-BocTouHoOH — 92.

CpaBHeHHe CpefHHMX COIOEPXKAaHHH 30710Ta B PYAHBIX TejlaX, HONCYUH-
TAHHBIX OTAENBHO I10 IOBEPXHOCTHHIM TOPHEIM BbIpaboTKaM K OypOBEIM
CKBaXKHHAM, TMOATBEPKIAET BHIICPKAHHOCTH MOUIHOCTH M paBHOMEp-
HOCTH COACPIKaHMs 3070Ta 10 AACHHIO PYIHEIX TEJL.

Ha MecTopo)XIeHHH IPYIIIMpPYIOTCS YEThIPE NeOXUMUYECKHE ACCOLH-
anyu:

-Au-Ag-As+B;

-W-Cu-Ni+Bi;

-Pb-Zn+Ag;

-Cr-V-Co-Ni-Ti-Mn-Ba-Sn-Bi.

[epras acconmanyg Haubonee UHTEPECHAL M XapaKTepu3yeT npoLecc
pynooiokenus. Haubonee TecHast, yeToHIHBas CBA3B HAOMFOMAETC MEXK-
Iy 30JI0TOM M MBIIIBSKOM, CBS3E cepedpa ¢ aneMeHTaMy JaHHON TPYIIIG! B
KOHIMUMOHHBIX pylax HecTabwibHas. B MUHepanu30BaHHOW 30HE OTMe-
YaeTcs OYeHb BHICOKAs IPOCTPAHCTBEHHAA (110 (POpME OPEOIOB U UX pac-
[POCTPAHEHHIO) KOPPEJLILEs 3070Ta ¢ MplmbakoM (puc. 1.75). B pymax
IEpBOM PYHHOM 30HBI K MBIIBSIKY IIpHCOequHIeTca 60p. B KoHIULMOH-
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HBIX pyJax BTOPOH pyIHON 30HBI CBA3B ¢ cepebpoM MOUTH OTCYTCTBYET, B
OTJIMYHMeE OT PYZL C COIEepXKaHMIMH 30J10Ta Ha ypoBHe 0,7 1/T.

Tecnas cBsu3p Mexay Bombdpamom u mensio (0,71-0,89) npocmexu-
BaeTCA Kak B pyHax, Tak ¥ BO BMeIIarolnux nopoxpax. Illupokoe pacmpo-
crpanenue koppemsuuu 0,21-0,35 ¢ Hukenem oTMedaeTcd y Boabdpama
1 MeH, C BUCMYTOM — TONBKO Y BOJIbdpama. ‘

Accoumalys MexKITy CBUHIIOM H LITHKOM BO BMEIIAIOINX [TOPOAaX CHITh-
uee (0,67), uem B 308e Munepanmmzamun (0,3-0,4). Cepebpo xoppermmpyer ¢
rosMeTalUTaMy B OeIHBIX pyax o0erx pyIHEIX 30H Ha ypoBHE 0,2.

IMocnemnss accouualyii 1€MEHTOB BKIIIOYAET YEPHBIe Y LIBETHBIS Me-
TasUbl, LIEHTPOM KOTOpOH SABISFOTCS XPOM M BaHAIWM, KOPpEIHPYIOLIKE
€O BCEMH BJIeMeHTaMu rpyImsl Ha yporue 0,20-0,35. JlannHas acconmanns
MPOCTIEXKUBAETCA KaK B PYIHBIX 30HAX, TaK M BO BMEINAIOIIEH II0POJE.

ITo TexHOIOrHYEeCKMM CBOMCTBAM Ha MECTOPOXKISHMH BBIAEIIOTCS
JIBa NPHPOIHEIX THITA Py (OKMCIEHHHBIN U CYTbQHIHBIN), HO OOHH TeX-
Honorgueckyil. OKucICHHBIE PYOBl NPHCYTCTBYIOT B HE3HAYMTENEHOM
KOJIHYECTBE TOJIBKO B HAropHOo# yactu MecTopoxaenus (PT.1), 1 uMmeror
C NEePBUYHBIMH OAHOTHUIIHBIA MUHEPAIBHEIA M BEIIECTBEHHBIH COCTAB.

TexHOMOrHgecKue CBOMCTBA PyI MECTOPOXIEHHS NOAPOOHO H3yde-
Hel Ha 11 ManeIx naboparopHbIX Ipobax BecoMm 1-48 k1, 8 yKpynHeHHBIX
naboparopuerx npobax Becom 100-150kr ¢ conmepxanueM 3omora 1,7-
4,2 r/t, ogHo# npober Becom 1106 kr ¢ comepxkanueM 0,63 r/t (kydnoe
BhIINEJIaYMBAHME) ¥ ONHOM MOTYHIpOMBINUIEHHOH Mpobsl BecoM 2 T C
comepxanpeM 3o50ta 2,9 /1. TexHonorudyeckue npobsl XapakTepusy-
FOT CyApQUIHYIO H OKHCIEHHYIO Pydy, OXBAaThIBAIOT BCE YPOBHHM 00enx
PYAHBIX 30H, SBIAIOTCA IIPEACTABUTEIBHBIMY [0 MHHEDAJIBHOMY M Be-
ecTBeHHOMY cocragy. JlaboparopHsle mpobs! 0TOMpanuch U3 MONOTHA
TpaHilel, kepHa CKBaXuH, 60IbIIe00beMHBIE ~ 3 OTBITHO-Pa3Be0YHO-
0 Kapbepa, IPOHIEHHOro Ha IEPBOM PYJHOM Tele.

Nsydenne TEXHOJOTHYESCKHX CBOWCTB JaDOPATOPHBIX U IIOIyIpO-
MBUIUTEHHOH Mpo0 MPOBOAMIKCE IO TPEM OCHOBHBIM CXEMaM Hepepa-
6oTKH 1 0OOTAIICHUA PYL:

- IPSIMO€ LIMaHKPOBaHHe MCXOMHOH pyabl;

- TpaBUTALHA, pa3elbHOe [IMAHHPOBAHYE ITPOMIPOLYKTa H XBOCTOB
rpaBHTALINH;

- rpaBuUTanHs, (IOTANHEA XBOCTOB PABUTALMY, COBMECTHOE UHMAHM-
poBaHMe KOHLIEHTpara (IoTalyH U IIPOMIIPOLYKTa IPaBUTALMH;
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- (notauys, rpaBUTALMA ¢ NOCHENYIOMHM LHAHAPOBAHHEM IPO-
MIIPOJYKTa.

TexHOMOrNYECKUe UCC/ICIOBAHUS B HECKONBKHX HAIIPABICHUAX 1103~
BOJIMJIU CENATH CICAYIOLIME BHIBOABL:

- HaJIHYHE B Py MECTOPOMIESHUI KPYIHOIO 30J10Ta JAenaeT Hepaly-
OHAJIBHOM CXeMy IPAMOrO [IMAHUPOBAHUA PYAEL T.€. TpeOyeTcs npeisa-
pHTENbHOE 000raleHue;

- oboraienue pyasl GIoTalMOHHBIM METOAOM C NOCIEAYIOIHM IpH-
MEHEHUEM IpaBUTALMH aeT CKBO3HOE H3BIIGUEHHE 3050Ta okono 84%,
HO npoLuecc [MaHupoBaHHs JUTMTCA 96 4acos;

- MPUMEHEeHHE IPaBUTALlMH Ha MEPBOM CTajuu oborallesHs Mo3Bo-
JISET TOMYYHTh BBICOKHE MOKA3aTeNld M3BICYCHHs 3010Ta - 73-92%, B
3aBHCHMOCTH OT MOIEIM KOHLIEHTPATopa ¥ COAEPKaHHs 30710Ta B PY/E.

B KOHEYHOM HTOre IO pe3y/bTarTaM HCCIeNOBaHWi Opula BRIOpaHa
HauboJIee paloHaibHas cxeMa oborameHns — KOMOMHUPOBaHHAS, KO-
TOpas HOCIEHOBATENEHO BIITIOUAET CIICAYIOLIHE MPOIECCHI:

-I'PaBUTALIUIO C TIOyYCHUEM 30JI0TOM MOIOBKY;

-(hnoTallMOHHOe 0OOraleHHe XBOCTOB IPAaBHTALMH C IOIy4EeHHEM
OTBaJILHBIX XBOCTOB;

-THAPOMETALTYPriUHecKyIo nepepaboTky 00BeIMHEHHBIX IIPONYKTOB
TPaBHTALAM ¥ QIIOTALMK (4EPHOBOTO (PIIOTOKOHIIEHTpPATa).

Komb6uunpoBaHHas cxeMa repepaboTku 6amaHCOBHIX PyJ MECTOPOXK-
neHus bnaronatHoro umeeT GonbIIOE NPEUMYIIECTBO, T. K. HHAHUPOBa-
HHIO mofiBepraetTcsa okoio 7% ucxomsoi pymel. CKBO3HOE HM3BJICYEHHE
30J10Ta W3 PYABI © cofepxanueM 3on0ta 2,39 1/t cocrasnser §8,6%, co-
Teprkanue 30710Ta B 00mmx xpocrax — 0,27 r/t.

Hccnenoanus GepHbix pyn ¢ copepxanueM 3onota 0,6 r/T o Meto-
JIMKe KyYHOI'O BBILENAYUBAHUA BBITONHEHB! B JaOOPaTOPHBIX YCIOBUAX
unctuTyToM « MPTUPEJIMET) Ha ycTaHOBKe, KOTOpas MOAEIHUPYET yc-
JIOBHSL IaHHOTO TIpoliecca. TeXHONOTHA KYyYHOTO BHILEIAYHBAHHSA 1103-
BOJIAET H3BJeYs U3 OemHBIX 3a0anaHCcOBBIX pya MecTopoxaeHusa 77,3%
30J10Ta, IIPU COAEPXKAaHUH 30JI0Ta B XBocTax - 0,15 r/1.

Pesyneratel nepepaboTky OeHBIX Py, MpH MOJTOKUTENBHEIX IIPO-
MBINUICHHBIX HCTBITAHKUAX, TTO3BOJIAIOT JOMOJHUTENBHO BOBJIEYRL B OT-
paborky 90419,6 Tic. T pymsl ¢ conepaanueM 3o05ota 0,7 1/T.

Mecropoxaenue biaarofarHoe pa3sBefaHO ¢ MOBEPXHOCTH TOPHBLIMH
BbIpabOTKaMM U KAPTUPOBOYHBIMH CKBAXHUHAMM, HA INIYOMHY — HAKJIOH-
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HbIMH KOJIOHKOBBIMH CKBAXMHAMU. TpaBIIeH ¥ CKBAXKHHBI PACIIOIOKe-
HBL B IUTOCKOCTH BEPTHKAJIBHBIX CEYEHHHM, pacIioiOKeHHBIX BKPECT IIpo-
CTUPAHHUIO PYAHEIX 30H. 32 IIEPHO OLIEHKH U Pa3BEIKH Ha MECTOPOXKIE-
HUHM IpoiineHa 37 TpaHme pmuHoi 4019 .M., 243 ckBaXkuuEl 00beMOM
60U38,9 m.M.(8 cxBaxuH Ha Ge3pynHOCTD, 9 CTPYKTYpHBIX M 8 Moncko-
BBLIX CKBaKHH), 261 KapTUpoBOYHAs CKBaXHHA 00beMoM 3295,7 M., 38
THAPOreONOrHYeCKHX - CKBakuH o0semoM 3391,6 mm. (puc. 1.57). Ha-
JeXKHOCTh IPHHATHIX IapaMeTPOB Pa3BEZOYHOHN CeTH M KBaHU(UKaIHs
zanacos o kareropuwsaM B, C1 u C2 3aBepeHbl Ha yYacTke JeTauzaiuy
¥ 1pH nepesose 3aracop w3 kareropuit C1 B B u C2 B C1 (Tabn. 1.24).

CrabunpHas pa3seodsas ceTb i kareropuu Cl Ha niepsoit pygnoit
30HE JocturaeT oTMeTkH +250M 1 +50m Ha BTOpOH pyaHOM 30He.

Tabnuua 1.24
CpenHiie oKa3aTeJId Pa3sBeNOYHON CETH

CpeHHe TIOKa3aTesy Pa3BeIouHON CeTH
g Kareropus 3anacos
To 1oBepxXHOCTH ITo manesmo
50x30 50x30-45 B
40-100x40-60 40-100x40-90 €.
100-200x50-100 100-200x80-160 C,

[To pezyneraram pabot MecTopoxaeHHe braarogaTHoe NPU3HAHO pas-
BCJAHHBIM 1 [IOATOTOBJIEHHBIM K IIPOMBIINIEHHOMY OCBOEHHIO.

I'paHuLIBI NPOMBIULIEHHBIX DY, ONPEeIeeHBI II0 pe3ynbTaTaM Herpe-
PBIBHOTO OIpoOOBaHMS BCEX BBIPAOOTOK IPU OTCYTCTBHH JIHTOJIOTH-
YeCKOro KOHTpOJS OPYAEHEHWI W BH3YaJIBHOIO OUPEACICHHS PaHMIIbI
MEXIy Py~OH M BMENIAIOLIeH €€ MOpomoM. 3amachkl MeCTOPOXKACHHA
IIO/ICYMTAHEI 110 [OCTOSHHEIM Pa3Bel0YHBIM KOHIMIMAM B CIENYIOIEeH
pemIaKIIu:

1uTs1 6aNaHCOBBIX 3aIIaCOB B KOHTYPE Kapbepa:

-6opToBOE cofeprkaHue 3050Ta B Ipode — 1,0 r/T;

-MHHHMAaIbHAaA MOIHOCTE PyAHOro Tena — [0M, TIpH MOIIHOCTH pyI-
Horo Tena MeHee 10M pYKOBONCTBOBAThCS COOTBETCTBYIOMIMM METpPOI-
pamMMOoM;

~MaKCUMaJIbHasg MOIIHOCTb IIPOCIIOER MYCTHIX MOPOJ U HEKOHIHLIHU-
OHHEIX PYI, BIIIOUAEMBIX B KOHTYp IOACYETA 3a11acoB, - 10 M;

IUT mofcyeTa 3a0anaHCOBBIX 3aI1aCOB B KOHTYPE Kaphepa:
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-6opToBOE conepKaHue 30J10Ta B pobe — 0,4 r/T;

-MHHMMAaJIbHAs! MOLIHOCT pyaHOoro Tena— 10 M, npu MOIMHOCTH pyA-
Horo Tena MeHee 10M - pyKoBOCTBOBAaTHCA COOTBETCTBYIOMINM METPOr-
PaMMOM; ,

-MaKCHMaJibHas MOILHOCTE MPOCIIOEB ITyCTHIX MOPOJ ¥ HEKOHIHLIU-
OHHBIX Py, BKIIFOYaeMbIX B KOHTYp IOJCYETa 3alacoB, - 10 M;

-baylaHcoBble U 3a0anaHCcoOBbIE 3aNachl OACYUTATE B KOHTYpe Kapbe-
poB, onpeneneHueix TOO KoOHIUIIN.

Jing nozcuera 3a6anaHCOBEIX 3aMIaCOB 33 KOHTYPOM Kapbepa:

-6opTOBOE ComepIkaHue 3010Ta B pobe — 1,0 r/T;

-MHHMMaIbHAs MOIIHOCTh pyaHOro Tena — 10 M, IIpy MOIHOCTH pyJ-
Horo Tena MeHee 10M - pyKOBOJACTBOBATECS COOTBETCTBYIOIHM METPOT-
paMMoM;

~-MaKCHMaJTbHas MOIIHOCTE TIPOCIIOER MYCTHIX IOPOJ ¥ HEKOHIMLIKU-
OHHEIX PYA, BITIOYAEMbIX B KOHTYD HOACYeTa 3aMacos, - 10 am.

3amack! py/ibl M 30JI0Ta Ha MECTOPOX/IeHIH briarozaTHoM nepecdnra-
HEI B IBYX PYRHBIX 30HAX METOJOM BEPTHKAIBHBIX CEYEHHH B ONTHMAJIb-
HO 0OOCHOBaHHEIX IPaHHIAX Kapbepa B YTBEPXKACHE! 10 COCTOZHHIO Ha
01.01.2008 r (Tabn. 1.25).

Merton BepTHKAIBHBIX CEYEHMH 3aBEpsyICS METONOM TeOCTaTHCTH-
yeckoro MopenupoBauus (puc. 1.76). ComocrapneHue pe3ynbTaTos Iie-
pecyeTra 6anaHCOBBIX 3aIACOB PasIMYHBIMH METOJaMH, [OKa3ano Hue-
aJIBHYH0 CXOIMMOCTE IO BCEM TpeM IokazaressiM: ro pyne — 0,1%, no
conepxanmo — 0,4% u no metauty — 0,5%.

Ouenoynsle 1 pa3Befo4yHble paboTsl HA MecTOpoXAeHMH brarozar-
HOM OCYIIECTRIUIMCE 32 CYET CPE/ICTB KOMIIAaHMH, MX 3KOHOMHYECKas
3¢ deKTHBHOCTH, OTHECEHHAs Ha 1T 30/0Ta OaaHCOBEIX 3alacoB, CO-
crapinser 1,1 pybms.

banancoras NMpHHAIEKHOCTh NEPECYNTAHHBIX 3aMacoB MO YCIOBU-
M UX OTpalOTKK M MapaMETPhI MOCTOSHHBIX Pa3BeIOYHbIX KOHIULIHH,
paree yreepaeHssie ['K3, noaTBepaeHsl TEXHUKO-3KOHOMUYECKUMH
pacueramu (Tabm. 1.26).

IMoTeHtman pyqHoro mojs MecTopoxaeHus biaronarHoe ele ganexo
He ucyepniad. Hanbonee nepcnekTHBHBIM HaNpaBlIeHHEM NPUPOCTa pe-
CYPCOB SBJIAIOTCS [IyOOKHE rOPH3OHTHI BTOPOH pyOHOM 30HEI, 00IacTh
_CMBIKaHHS PYIHEIX 30H, CeBepo-3alagHoe NPOAOIDKEHHE PYAHOIO IOJLY,
BILIOTH KO bop3eli0BCKOro 3070TOro pyaoposBICHHA.

Tabmyna 1.25
Pesynbrarhl MOACYeTa 3aM1ACOB PYABLI H 30J0Ta MecTOpoRAeHns Biarogarnoe

Kareropus 3aracos | 3anacsi py/sl, Telc.T | Cpenyee CORepsKaHue 3010Ta, I/T | 3arachl 3010Ta, K&

1 2 3 4
B KOHTYPE KAPLEPA

Fanancossie (boproBoe cogepxarse 1.0r/1)

Pynuas zo8a 1 (PT.1))

B 34393 2,5 8429
C 17040,6 24 41196
B+C, 20479,9 2.4 49625
&1 14715 2,1 3098
Pyanas 3ona 2 (PT.2)
C, 92027,9 2,5 225266
C, 14563,2 2.2 31828
1o MECTOPOIKIECHMIO
B 34393 2,5 8429
C, 109068,5 2,4 266462
B+C, 112507.8 2.4 274891
G, 16034,7 2.2 34926

3apanancossie (GopToBoe conepxanne 0,4r/T)

Pyanas 3oua 1 (PT.1)

C, [ o211 | 0.7 | 15970
Pynmas 30na 2 (PT.2)

c, | esd675 | 07 1 47836
[To MeCTOpOKIEHHIO

c, HEZE 07 | 63806
3A KOHTYPOM KAPBEPA

3abanancossie (bopToBoe conepranue 1,0r/1)
Pyanas 3oma 1 (PT.1))

C, 943,1 2,1 1946

C, 152975 21 32148
Pynuas 3oHa 2 (PT.2)

C, 6717,7 22 14854

Q, 20849,7 2.3 47329

ITo MECTOPOXKAEHHIO

C, 7660,8 : 2,2 16800 B
G, 361472 2,2 79477
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Tabnyma 1.26

OcHOBHBIE TEXHHKO-IKOHOMUYECKHE MOKAZATEH 0 0CBOEHHI0 MECTOPOKACHHS
(T30 wonpnuwuii, 2008)

; B 3uadeHue
{loxasarenu - m;e‘ TIO COCTOAHMIO
_ NP | 42 01.01.2008 ¢
1 2 3
Teonoruyeckye 3arnacst 8 ONTHMAIBHBIX IPaHuUAX kapbepa
- pynbl Thic. T 128542,1
- 30710Ta KT 309816
OKCIUTYaTalMOHKBIC 3aTiackl
- Pyas Teic. T 135125
- 3071072 Kr 306653
CpenHee COIEPaHUE 3010Ta
- B FEONOTHYECCKIX r/t 2,35
- IPOMBHTIEHHBIX /T - 241
- OKCILUTYaTalAOHHBIX /T 2,27
Totepu rpu no6sre % 2,6
PazyboxuBasne Y 7.4
T'onoBas POHU3BOAUTENBHOCTE
- [0 TOPHOM Macce Toic. M* 1800
- 1o fo6sIue U nepepaboTie Teic. T 6000
- [10 METAIUTY B PYAE iy 13000
KoaduprumenT BCkphlium M/t 2,19
CKBO3HOE V3BIEYEHHE 30072 % 88,6
Cpok 00ecriecueHHOCTH 3anacaMu JIET 23
Cebectonmocts 1T pyasl, Bero: Py6. 658,09
B T. 4. HOOBIMHU Py6. 237,88
nepepaboTky Py6. 279,73
HAIOTH Py6. 140,48
Cebecronmocth 11 301018 Py6. 3273
Ypcras npubbLTE 32 BECH NIEPHOA Mns. py6. 49911
YucThId JUCKOHTHPOBAHHKIIN HOXON Mis. py6. 3187
HHIeKe N0X0NHOCTH Emm. 1,7
Cpox OKyIaeMOCTH KaNBAOKEHHH ¢ y4ETOM JUCKOHTHPOBAHMS AeT 12
bromretHas >bheKTHBHOCTL Mg, py0. 5904

1.7 Brisogsl

@akTHYECKH MaTepyall, H3JIOKESHHBIH B HACTOAIIEH [1aBe, IIOJY-
YEeHHBI NP KOCTATOYHO NETANBHOM H3YHEHHH ISITH 30JI0TOPYAHBIX
MeCTOpOKIEHHMH ChIpheBoii Ga3bl KoMnaHuu, M03BONIsAET JOMONHATE M
YTOYHMTH HEKOTOPHIC U3 MOJIOXKEHUH O CTPOEHHH 301I0TOPYIHEIX MECTO-
POXCIEHMH pEerMona, yCIoBHi UX JOKATH3alMH 1 TeHEeTHIECKHX 0CobeH-
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HOCTSX (POPMHPOBAHUSA, U CAENATh HEKOTOPHIe 0600IIEeHNUs U BHIBOMILL,
KOTOpBIE MOIYT OBITE HCIIONB30BAHBI NP IMOMCKOBBIX U Pa3BEIOYHEIX
pafoTax Ha 2050TO Ha TeppuTopuH Enncelickoro kpsoxa.

- B cTpyKkTypHOM IUIaHE BCe HCCIIENOBaHHBIE MECTOPOKACHHS Paciioa-
raroTcs B HeHTpasibHOM 9acTr TeHcko-Tarapckoii crpykrypHO-hopMalmon-
HOM 30HBI y €€ 3aI1aIHOro 6opTa B obnacTy BiusHuA Tarapckoro NTyOuHHOTO
paznoma. TlonoxeHue X KOHTPOJIMPYETCs IVMKATHBHEIMH M U3 BIOHKTHB-
HBIMH 3JIEMEHTAaMU CTPYKTYp palioHa: pacnonaraioTcs B 3aMKOBBIX YACTAX
AHTHKJIVHABHEIX U CHHKIMHATBHBIX JIEXKaYNX CKIAJOK, Y3/IaX nepecede-
HpH CYOIIMPOTHBIX, CEBEPO-3allaiHbIX U CEBEPO-BOCTOUHBIX HAPYIISHHH.

OTHOCHTEIIEHO BCKPBITBIX 3PO3HeH Ha IIOBEPXHOCTH HHTPY3Hil, Mec-
TOPOSKACHHS TAIOKE 3aHUMAIOT OMpEIeSICHHOS IMIONIOKCHUE, O0IIUM H3
KOTOPBIX SIBJIAETCA MX PACIIONIOKEHHE B HAIMHTPY3UBHOM KPOBJIE ClaH-
IICBOM TOJIIIH 3aJIeTafoIUX Ha pa3sHo# rmybune (ot 0,5 1o 2 xm) baromnu-
TOBBIX TeHCKO-TaTapCKUX IPaHUTOB H I'PAaHOTHOPHUTOB.

B pymsbix nonax mecropoxaeHud Turumyxra, Teipaguackoe, Onum-
[MaJHHCKoe, biiarofaTHoe ¢ MOBEPXHOCTH, M Ha BCKPBITOH pa3Benod-
HeIMM paboramMu rmyOuHe, UHTPY3MBHEIE 00pa30BaHMS HE BBRISBICHBL
UcrmrouenueM sBisirores Mectopoxaenue OneHpe Ha BCKPBITOH 3po-
suel ToBepxHOCTH, Haxorsmmeecs B 500 M oT rpasmusl ThipaguHCKOTO
I'PaHUTHOTO MaccHBa, ¥ pasBegyeMoe MecTopoxkaeHue Kpapresas ropa,
TaKoKe pacronaramponieecs B OmKaieM 3k30koHTakTe YupuMOUHCKOro
IPAaHHUTOMIHOrO MaccuBa. B mpenenax pymHOro moysi MECTOPOMXICHHA
Krapuieras ropa pacrosararoTcst MHOrOYHCIeHHbIe faiikoobpa3Hble Tena
IPaHMTOB ¥ I'PaHONUOPHTOB, UMEFOIIME MOIMHOCTE OT 1 no 10-15 mer-
POB, BEIKIMHMBaIoIMecs Ha paccrosaud oT 100 mo 800 M oT koHTakTa
MAaTepHHCKOM HHTPY3UH 1 HMEIOLIHE KOH(QOPMHEIE 3JIEMEHTHI 3aleTaHus
C BBIAEJIEHHBIMK 307I0TOPYIHBIMY TeIaMH ¥ MUHEPATH30BaHHOH 30HOH.

3onotoe opyIeHeHHE JIOKATH30BAHO IIPaKTHYECKH B OMHOM CTpaTurpa-
(urgeckoM YpOBHE — IOPOJIaX CYXOIMTCKOH cepry (KOpAKHCKAs CBHTA) PH-
dest, meramopdu30BaHHBIX B amMbuO0onuTOBOH darpm. OHHE MPeCTaBILIOT
cO00¥ MepBUYHO OCaI0YHbIE IIOPOMEL, B Pe3yNITaTe PErHOHAIBHOIO MeTa-
Mop(hrzma TipeobpasoBaHHbEIe B KBapII-CIIOQVCTHIE CIIAHIBI C JOCTATOYHO
OIHOOOpPasHBIM COCTABOM OCHOBHBIX ITOPOZO0OpasyIOMIMX MUHEPAIOB M
TOABJIAFOLIMUCS CIIOPaIIEeCKH IPaHaTOM, KOPAUEPUTOM B CTaBPOIIMTOM.

ConepxaHye 3070Ta B HEM3MEHEHHBIX THIPOTEPMalIbHBIM IpoLec-
COM CJIaHIaX KOPAMHCKOM CBHTHI, ONPENENICHHOE CIIEKTPO30JI0TOMET-
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PHYECKHM METOJXOM B KEPHOBBIX NMpoOax KApTHPOBOYHBIX K IIOHMCKOBBIX
CKBXXHH, NpOOYpPEeHHBIX Ha MHOTOYMCICHHBIX TOKCKOBBIX YYacTKax
OnuMviaIuHCKON TUTOINATM, HE TIPEBERIIIAET CPeIHIK {]UIaPKOBBIX ) 3Ha~
YeHUH B 3eMHO#M kope (Tabn. 1.27).

CrretyeT oTMeTHTB, YTO ONMAaronpusTHOMH 0COOEHHOCTHIO A PYROOT-
TOXKEHHS B CJIaHI@X ABIACTCS Hailngue rpaduTusanuy u oboraeHus
kapOOHaTHOM COCTABJIAIOIEH, a Taloke uX Aedopmanuu (cMiTHe, pac-
CliaHILIeBaHKE, Pa3yILUIOTHEHHUE).

TugporepMalibBblil pynoobpasyrommii npolecc, NpuBeMunii k op-
MHUPOBAHMIO MPOMBIIUICHHBIX KOHUEHTPAlMH 3071074 Ha H3y4eHHBIX
MECTOPOXKIEHHUSX, MMeeT Psifl crieludUuIecKux 0COOEHHOCTEH KaIoro
Y MHOTO OOLIMX 4epT: _

- THIPOTEPMATIbHBIE OKOIOPYHbIE M3MEHEHHA, B OCHOBHOM, BHIPAKEHE!
B OKBapLeBaHWH, KapOOHATU3AIME, CEPULIMTH3ALMH, PEXE XTIOPUTH3ALIUH,
¢ DIyOWHOMH, 1Mo Mepe NpHOIYDKEHNS K TpeAIioaracMoli IpasyLe ¢ HHTPY-
3HeH, NPOSBIAIOTCA Fpei3eHu3alus, CKApHHPOBaHME, OPOTOBHKOBAHUE;

Tabmuna 1.27

Coaep;xaﬂue 30J10Ta B HEM3MEHEHHBbIX MeTamop(pul!ecxux CJIAHLIAX pud)eﬂ
Ommmaauuucxoﬁ NAOIRAAM MO pe3yjibTaTaM CIIeKTP030JI0TOMETPHH

. Cpennee coxepianye
KonnuectBo 301107, MI/T
Yyacrok noxckossix pabor | Hammenosanue otobpasHbIx eI m—
OnuMIuaIHHCKOH IIOMAanu |  [OpOJ ¥ CBHTH npob u Becs AraRHE DO
aHAM308 | maccms | P po
Ha 10 mMr/T
JlopOoxKHBIi, CraHup
TutuMyxTa, ) JIBYCIHOJSHbIE 3949 23 43
Pox/IeCTBEHCK I, (HH3BI KOPAMHCKOM
Bepxne-Tsipanusckuif 1 . CBHTBI)
Cnanupt
BerHe-Thlpa.z}HHcmu 2; ABYCTIONTHBIE 3320 280 3,05
Kuprunosckuii (BEpX¥ KOPAMHCKOT
CBHTEI)
Hroro: 7269 249 3,7

- apCEHONMPHT, MMHUPHUT, MUPPOTHH, CAMOPOMHOE 30JI0TO ABIAIOTCA
MpeoONafaroiME B COCTaBe Py MUHEpaTaMH UL BCEX MECTOPOXKIE-
Huii: MUHepaNbl CypbMbl, BUCMYTa, BOJIb(paMa, MeJH, CBUHIIA, HHKA,
cepebpa, Tesaypa MPUCYTCTBYIOT TAKKe NPAKTHYECKU BO BCEX MECTO-
POXIEHHAX, HO B Pa3HBIX KOJUUYECTBAX;
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- CaMOPOIHOE 30JI0TO MECTOPOXKIEHHIH B OCHOBHOM JOCTATOYHO MeJl-
xoe (0+70-100 MHKpOH), eTMHMYHE! HAXONKH 3€PEH PA3MEPOM [0 Tiep-
BBIX MHUJLTHMETPORB; KPOME CaMOPOJHOTO 30/10Ta BCTPEYatOTCS aypoCTH-
OHT. 2AEKTPYM, MEIHCTOE 30JI0TO;

- XHMHYECKHH COCTaB CaMOPOIHOIO 30JI0Ta pasniuyeH: Ha OmuMITammH-
cxoM 1 OneHbeM MeCTOPOKICHMAX Tpeobliagaer BEICOKONpodHoe - 1000,
Tarumyxre ~ 890-930 1 Bnaromarsom -780-900 ¢ nprmMecsto cepebpa ot 4 110
38% (C.1. Casynxuna, 2007); ¢ mmyOHHOM 110 Mepe IprGIMyKEH S K IPe/ITIo-
nlaraeMOo¥ MHTPY3HH IPOOHOCTE B PasMEPHOCTH €r0 3epeH YBEeTUYMBAFOTC.

Ilponecc MmrHEepamooOpasoBaHKS, KAk IPABWIO, OJHOSTANHBIHN, ¢ He-
CKONTbKUMHK CTaIHAMH, B OCHOBHOM 0€3 CMeHBI IUlaHa fedopMarmii, 3a
HCKIBOYeHHeM 00pasoBanuil TIO3IHIX HU3KOTEMIICPATyPHBIX CTajiHii (Kap-
OOHaTHEIE, KBAPI-KApOOHATHbIE IPOKIIIKY, H3PEIKA C Cyb(QHIAME i 3050~
ToM). Ilo emvraHbM ompenenerisaM (A.M. Cazonos, 2003) Temreparypa
MuHepalioobpasosanus konebnercs or 360-320° o 180-120°. XapaxrepHo
OTCYTCTBHE MHOIO3TAITHOCTH PYAHOTO IPOLIECCa CO CMEHOH IlnaHa pedop-
MALWH K, COOTBETCTBEHHO, TeIECKONMPOBAHN OPYAEHEHIS, YTO IOATBEPX-
JaeTcs paBHBIMU VPOBHSAMH CONEPKAHHMH 30710T4 B KPYIHBIX MECTOPOXK-
nenwsx (2-4 r/t). MickoyeHHeM W3 3TOT0 NpaBiia ABIMOTCS pymst BCB,
oxucneHHsle 1o 300 ropuzonTa 308 OMMMIMATHHCKOTO MECTOPOXKAEHUS,
Ie, 10 MOCTSOHUM NaHHBIM OTpabOTKH, BRIABIIIETCS MX Goree IO3IMHME
BO3PACT OTHOCUTENBHO Pyl CyOLIMPOTHOM 30HBL, ¥ HAIOXKEHHBIH XapakTep
€ YACTHYHBIM TeJIECKOIMMPOBAHKMEM 30JI0TOIO OPYECHEHHS B MECTe KX Ilepe-
CeYeHHS ¥ yBEeIMYEeHHEM COTePKaHHMA 30510Ta B 2-3 pasa.

leoxumugeckue XapaKTEPHCTHKH MECTOPOXKICHAN TakkKe ITOXOXKH:
Habop PyIHBIX BITEMEHTOB, IPEBBIIAIIINX B MEHEPATH30BAHHBIX 30HaX
(oroBBIE KOHIIEHTpAIMH, NPAKTHYECKH OJWHAKOB — MBINBAK, CYphMa,
BUCMYT, Cepe0po, BOIBPPaM, SKeNIe30, 30JI0T0, Meb, [IUHK, CBHHEL (0JI0BO,
MOHOIEH, TEJUTYpP) M THIIMHEH TS TIPOM3BOHEIX IPAHHTOMIHBIX MarMa-
THYecKuX KoMIutekcor (B.A. Ky3renos, 1988). Hacte w3 5TuX 31eMeHTOB
KOHLIEHTPHPYETCsA B 00BEME 30JI0TOPYIHBIX TeJI, YACTh - PACCEHBAETCS B
OKOJIOPYZTHOM IIPOCTPAHCTBE C 00pa3soBaHHEeM KOMILIEKCHBIX TIEPBUYHBIX
0peosIoB, HauboJIee KOHTPACTHBIE Ha/l- M OKOJIOPYIHEIE Opeosibl 06pasyroT
Mbiibsak (bnarogarroe), Bucmyt (Tutumyxra), Bonsdpam (Onerse), MbI-
IEAK, CypeMa, cepebpo (Omuvmnmamurckoe). Kosdouuments! Hakormne-
HKA (KOHTPACTHOCTH) JU1S 30710Ta (OTHOCHTEIIHHO ero KapKa) IPUMEPHO
ONMHAKOBBI B MUHEPAJIM30BAaHHbIX 30HaX KPYIIHBIX MECTOPOXKIEHHIH (110
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nsokoHuenTpare 100 mr/t): mo BnarogarHomy - 140 - o 58 Tricsaye mpob,
o Turumyxre - 180 - no 37 Teic. npo6. B pyaHbIx Tenax Mecropoxie-
Hul 5Ty K03((MIMEHTH JOCTHIAIOT, B CPEHEM, CIEAYIOIIHX BEIHIHH:
Omivmiagusckoe — 800, Turamyxra — 600, Binarogarnoe — 500, Onense
— 1400 npu pasHeX 00uKX 06beMaX HAKOILIEHHOIO 30J10T4a.

TIpoMenILIeHHEIe KOHLIEHTPALIMM B PErHOHe, KpOMe 30/10Ta, 06pasytor
TOJIbKO Bojib(pam (Onenbe) U cyppMa (ONAMITHAIHHCKOE MECTOPOXKIE-
HHE) B 30JI0TOPYAHBIX TE/1aX THX MECTOPOXKICHHH, a TAKKE HKEJIE30 B Ca-
MOCTOATENEHEX EHammMuHCcKkoM 1 KOHOBaOBCKOM MECTOPOXKIESHUAX.

Mopdonorus 30710TOpYIHBIX 0Opa3sOBaHMil MECTOPOXKICHHMIH pasiiy-
Ha: pelKHe XWIbHBIE TeNa, IUIacCTO00pasHbie, TMHEHHbIE, POTHKEHHBIE
O TIPOCTHPAHMIO K MAJCHHIO SKWIHHO-TIPOXKIIKOBO-BKPAIUIEHHBIE 30HEL,
OBAIbHBIE ¥ BOPOHKOOOpPA3HbIE 30HBI MAaKPOIITOKBEPKOB, KIMHOBHIHBIE,
10100~ U IU1aCTO0GPa3HbIE 3aJI€XKH IIPOKIIKOBO-BKPAIUIEHHBIX DY/l B METa-
COMATHUTaX, B MEKIUIACTOBBIX TEKTOHUYECKHX 30HAX CPBIBA M IPOOIICHIS.

CrpykTypsl pyAHBIX Iojeii MecTOpOXIeHHH Mo KiIacCHUKAnuu
[1.®. Mpankuna (B.H. Axuypusa u ap., 1973) npeumyinecreeHHo
OpEOJILHOIO THIA, 0COOEHHO YETKO 3TO MPOSBIIETCS LI MECTOPOXK-
nenus Kpapuepas ropa, rae 3po3uei BCKPhITH KOPHEBBIE 4ACTH 30J10-
TOPYAHBIX TeJl.

Ilo BceM BBIABICHHBIM IPH W3Yy4YEHHH NPHU3HAKAM MECTOPOXKICHHS
MOXHO OTHECTH K CpPEeIHErTyOMHHBIM, CPEIHETEMIIEPaTypHBIM, pac-
IOJIOKCHHBIM B II0PO/IaX HIDKHEro CTPYKTYpPHOro sTaxka (HokeMOpus)
C pPa3HO# CTENEHBIO 3POAUPOBAHHOCTH: OT INTYOOKOSPOIHPOBAHHBIX
(KBapuesas ropa u Onense) 1o cpense - (brarogarioe) u cnabo- cpef-
HespoauposanHbX (Omummmiaaauackoe 1 THTHMyXTa).

I'eHe3suc MECTOPOXKIEHHIA, 110 HALIEMY MHEHUIO, THAPOTEPMAJILHBIH,
CBA3aHHEIH ¢ BHEJpEHHEM OATONMUTOBBIX 'PAaHUTOMAHBIX MHTpPY3Mil Ta-
TapCKO-asSXTHHCKOIO KOMIUIEKCA, 3Ta CBA3b JOCTATOYHO XOPOLIO Mpo-
CII©)KUBAETCS B TIeOJOTMYECKOM CTPOEHHH MectopoxueHuii OneHbe,
Ksapuesas ropa, Beicokoe.

AGCOmOTHBIH BO3PacT 30710TON0 OpYHEHEH!S, OHPEIE/ICHHBIHN 110 H30TOM-
HOMY COCTaBy PyOHIHA, CTPOHIIS, CaMapusi, HeoMa B o0pasiiax pyJibl, MO-
HOMUHEPAJIBHBIX (PAKLIALX PasIIHbIMK HCCIIENOBATENAMH, KoreQeTcs ot
964+11 mm. ser ms Mectopokaenus Turvmyxra (B.E. Babynnam, 2007)
1o 840+150 mmm. ner — wis Omamrmamasckoro (M. Bonobyes, 1973) u
752-698 mma. ner s MecTopokaenms biaronaraoe (A.M. Casoros, 2003).
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Bepxrie-EnamnMiHCKOTO PyANOro ysia
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Puc. 1.6 'eonoryueckue paspess 3amaiHOro y4acTka no pyaHsim Tenam 1,2,3
OnuMITHAAMHCKOTO MECTOPOXKACHUS

R SRR B 1o

A 00

RS VRGO URRRIDI- VIS RICERY

-

Puc.1.7 'eonoropaseegounslii ninas BocTouHoro yyacrka
OmMIIaIHHCKOTO MECTOPOIKICHHA




Ao rurar
6 R,

T 2N S TS
[ e e

ml AN 1), B Ve qeenn Anntive
et OETIHIN HPACHI

Pt ot e, RSN I D
\«wmmknr SR

# bt

©grreen

s

a0 © VGRETMATS TR fuonaravnrnng rimdnii

AR SRETEORA )

B Sy

HyCHuBHT g s ot )
B et TP, LSt e e}

s e ot SO
Lo Wmmw camien *

Y R AT SETEDRTACIN R0

s
ragpn

IR BT g
Ve, 4 P

PR Sapd, TSR B bt BT

Fyae tuma.

.g‘
R,

et MET Y

o vitisat: PR PR BRI AT PSS R
BeOh

PSR, It

eparac

i A G

Pazsezomne niraboew

B e - ¥ AONCHIAR 7 oYz -
i b S 0F Sk <A o Bve S

i % A, 1 B pASpESE

g s pan e B witeend NG Tt

ol

Faagt s 3 % TONGRE &
Bkt eam TperatNTy.

6« i i ) ueatoURT e U, o T ——

T
T
3]

bapenan

!mm 1 - naphonsy - METICOM THIECHIE , o » .
: b 'gnztm s T e s San g g s, G o

s {peras

e [
&t [@

b T e s o 0 guron e

o
vmw T

Wynaems: sapustind 20 O
s

T, & SApe) 05 | P KARTESNOILE

U

e g st o WrTEY

Orerrast tapvep | RETRPEAMEYY
flopsemaste TubiRE  Laabtieg

ﬁ

oA @Ay ST VHOVAR C TR W anMR, (ERUIAL R, WT IR
Jy

i

YeTee wTSAENN

HnOPLpALE Rt S A0RRGERANE AT
SOPAAE R A ARBRRIEEAN i feerTasane -

Baeeasote TEATE N
Brapeatenie Sow v WE OHANE

L

S e R

Ruin FREAOTLNOTS PAIECEY

r.
|

i, fyiaTO T g

+ Hapep fan ovpafiores s 20 T

w0
L Marpusf) ANF 0108067 R4 Batatun 3o Tiwceta WO

e BT SR
SLgaerL B T BT ST

Tl RPIRGAITA BT

£k T TR Rt

sat

[G[ﬂ[ﬂ

Puc. 1.9 Venorubie 0603HaYEHHS K FE0IOTOPA3BEI0 I HbIM TLIAHAM
¥ TEONOTrHYECKHM Paspe3aM

Puc. 1.8 Teonoruucckue paspessl BOCTOMHOTO y4acTka [0 pyAHoMy Tery 4
OnuMIHagHHCKOTO MECTOPOXACHHMS
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Puc.1.10 Cmionucto xapGoHaTHO KBaplieBble METACOMATHTHI MACCHBHOM TEKCTYDEHI (a);

noJiocyaTsie rpaHaTcogepKaie cuanuet (6);
TpPaHAaTCOAEPIKAILYE CHAHIE] ¢ PA3HOOPHEHTHPOBAHHBIMH IPOKIIKAMHE KBapHa 1 kapbonara (8)

— Puc.1.12 Bmemaiomyic opyAeHeHHE TTOPOALT

e o)
Puc.1.11 Cnronucto xapOOHAaTHO KBAPLEBBIE METACOMATHTHI

TIPOKUIKOBO-TIONOCHATOM (a) H Homocyaroi TexcTypsi (6 B)
€ BKPAIICHHOCTBIO 1 MPOMUTIKAMH CYTbHIOB

MeTacoMaTHTLE CIIOAHCTO-KBapiesoro (1) n cmonncTo-kBapu-kapGonarioro (2-3) cacTasa
110 JABYCIOASHEIM TPAHATCOAEPIKANNM ClaHLaM
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CIIFI®UKA U CUCTEMA I'EOJIOI'OPA3ZBEJJOYHBIX
PABOT KOMITAHUH «ITOJIFOC»
B KPACHOSIPCKOM KPAE

Ha ceropusumauil nene Kommaryu «llomocy sernserca KpynHeRimM
npeanpuATHEM 30510Tono0bBaomelf orpaciu B Poccru. JlocturHyteie k
HACTOALIEMY BpeMeHH 0OBeMbl IOfI0BOH JOOBIYH COOTBETCTBYIOT OTpa-
00TKe cpenHero no Macmraby MecTOpPOXIEHHS ¥ COCTABILIOT 27 TOHH 30-
gora. B Gmpkaifineli nepcnekTyBe ypoBeHb 1006y 30i0Ta Kommanweit
Tonbko B KpacHogpcKkoM kpae IUIaHHpyeTCsl YBEIIMYUTE B IIONTOpPa pasa.

CrabunpHas paboTa rOpHONOOBIBAIOIETO MPEANPHATHS BO3MOMKHA
1p¥ HaJIMYMH HaJeXXHOH MUHEpalIbHO-CEIpbeBoM 6a3bl. HecMmorps Ha,
kazanock Obl, OnaromonmydHoe mnonoxenne (Kommauus siBidercd Bia-
JeNbUeM JHICH3UH Ha YHUKaNbHOe 1Mo MacmrabaMm ONuMITHaguHCKOeS
MECTOPOXK/ICHHE C YTBEP>KACHHBIMM 3anacaMy 460 TOHH) paciumpeHwue
U YKpeIUIeHHEe MUHEPaTbHO-CHIPheBOii 0a3bl Beeraa ABNANOCH OOHUM K3
TIPHOPUTETHBIX HAIIPaBJIeHUH ee JeITeNbHOCTH. ‘

TMockoneKy co3MaHHe HaleKHOW pecypcHOM 6azbl — 3TO JONIOBpe-
MeHHaS U JOCTATOYHO TPYI0EMKad U 3aTpaTHas 3a4a4a, yke B 1995 rony
I ee pemenus B Komnanuu Opiia co3nana coOCTBEHHas reojorudec-
Kas ciyx0a — reonoropassenodsas naptus ONHMIMaJUHCKOTO TOpPHO-
oborarutensroro kombunara (I'PIT OI'Ka).

3a npomemume rogsl I'PIT uz HeGonpmoro noapasnereHns npeodpa-
30BaHa B MOUIHYIO [EOJIOTOPa3BEI0YHYIO CTPYKTYPY CO LITATOM OIBIT-
HBIX CIICIHAIMCTOB, OCHAINEHHYIO COBPEMEHHBIMUA TEXHHUYECKH CpeJic-
TRAMH, 060pYIOBaHHEM M TabopaTopHoit 6a30i (Tabn. 2.1).

Ceromss - 3TO OJHO M3 CaMbIX KPYIHBIX B pETHOHE I'€0I0ropa3Beioy-
HBIX HOJpa3/ieNeHHH, CIeLHAIA3HPYIOIIeecs Ha pasBe/Ike PyIHOIO 30JI0Ta
3a cu€T cobeTreHHbIx cpencts Kommanmn. Komnanusa enaneer B KpacHo-
APCKOM Kpae 9-10 JNMIeH3HAMH SKCIUTyaTallHOHHBIMK, M3 HHX — 3-Ms Ha
30JI0TO, ¥ 7-F0 COBMEIIEHHBIMH JIMIEH3UAMY Ha Te0JIOTHHECKOe H3yJeHHe
1 no0BMMy MONE3HBIX MCKOTIAEMBIX, B TOM YMcie 6-F0 - Ha 30J10TO, M3 HUX
5-10 mIoIIanHEIMHE, 06mel omansio 1605 kvm? (Tabn. 2.2). IIpoctparc-
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TBEHHOE HX [TONIOKEHHE Ha TeppUTOpHH ERrcefickoro Kpska, OTHOCHTE b~
HO 6a3Bl re0JI0ropa3BelouHOM NapTHH, 110Ka3aHO Ha cxeme (puc. 2.1).
Ocuozneivu 3agadamy I'PII OI'OKa gersercs BocmonHenue mora-
IIaeMBIX 3aI1acOoB 30JI0Ta ¥ UX IIPHPOCT B 00beMax, TpeGyeMBIX mepCriex-
THBHBIMH IUIAHAMH Pa3BUTUS NPEINPUATHS, 0DeCTIeuenne 3armacaMu Mozi-
3eMHBIX BOJ 1M MECTHBIX CTPOMMATepHaIoB ACHCTBYIONIHMX, CTPOSIIHXCS
U NPOEKTHPYEMBIX NPemNpHATHH H OOBEKTOB XO3SHCTBEHHO-OBITOBOFO
Ha3HAYEHW, 3a0acaMy QUIFOCOBOTO CHIPES A 000raTHTENBHBIX (abpHK.
KoMIuIeKe BBIIOMHAEMBIX TEONOrHIecKoH cIykO0# paboT BKIrOYaeT
B ce0s IOJIHBIH LUK reo/IoropasBeqovHOro polecca, HauuHas oT JIHi-
HEeH3UPOBAHMS U 3aKAHIMBAs [OCYIAPCTBEHHOH 3KCIEPTH30H 3amacoB.

Tabmuma 2.1
HOKaSaTt’Hl’l HAEATENBHOCTH reo.uoropasBeuquoﬁ napnm
3A0 “Tlontoc” 32 1995-2008 rox
Ne | HauMenopaHue Enn —_— B TOM YHCJIE 110 FORaM
i “ T
wn| nokasarens | M 19952003 [ 2004 | 2005 | 2006 | 2007 | 2008
1 2 3 4 5| 6 | 7 8 9 10 11
) {Cpemiecmeow- 6 | 55| 66| 98 | 205 | 389 | 497
Hasg 9UCIIEeHHOCTE
~ |KommyecTso 005~
2 ekroB PP ofBeKT 1 1 2 5 7 8 8
OcBoenne -1 2040 34 66 121 273 748
5 5 ‘
3 | epencre THEPYS.| Tyge | 200 o9y | 230 | 248 | 301 |671026| 517

4 IIpoxonka Tpas-
e 6yibH03epoM
Bypenue konoH-
KOBBIX CKBAKHH

ky6.m. 1526091 200 {3453 | 3717 | 10126 | 95931 | 268005 | 89900

mM. [2863011 200 | 7740 |12630( 17622 | 44041 | 76680 |109762

6 ITpo6upHsIi

npoba [320776 9202 111145 17441 [ 27326 | 114107 {128616
aHaIu3

Konuuecrtso 6y-
7 |pOBBIX YCTaHOBOK

. Kounqeirrao' 3 7 13 17 16
TOKENON TEXHHKK

1 3 4 6 8 13 12

Konuuectso aBro-

9 lvobmreit 5 10 18 25 37

BeipaboTka Ha 1
10 |6ypoBoii cranok | nLm./rox
LM./CT-

11 BT HAMIIOPTHbIH & 597 563 895

200 12580] 3158 § 2937 | 5505 | 5898 | 9147

—— i 200 | 310 | 352 | 360 | 360 | 452 | 544
12 Mec.

Cnenurxa U CHCTEMA TE0IOT0pasBel0YHbIX paboT 95

OCHOBHBIMH HAIIPaBICHUAMY JEATeIbHOCTH ABIAIOTCA:

1.0uenKa pyaHbIx 1oneid, QUIaHToB ¥ ITyOOKHX TOPH30HTOB SKCILTYa-
IHPYEMBIX MECTOPOKACHHUIA.

. € 2008 rosa MpoBOIMTECA AOPA3BENKA NTyOOKMX TOpH30HTOB Onumi-
AJHHCKOTO MECTOPOKIEHHS, PECYPCHBIH MOTEHLKAN KOTOPBIX OLEHHBAETCS
g 250 T 3050Ta. Pa3Be/ika BEINONHASTCS C YCTYNIOB M JHA ACHCTBYIOLIETO
kaprepa- «Bocroussii» 2 odepeny. BrinmonneHue JaHHBIX paboT mo3BO-
JIMT ONPEIEHTh NPOMBILIUICHHYIO LIEHHOCTH 3aIlaCcoB, YTO B CBOIO O4Yepeb
0BCCIEIMT BO3MOXHOCTE JOJPOCPOYHOIO IUIAHMPOBAHMS [AESTEIBHOCTH
TPEAPUSTHS HA OCHOBE JIOCTOBEPHON MHHEPATbHO-CHIPHEBOH Ga3bl.

2. Iowicky, olleHKa ¥ pa3BelKa MECTOPOXKICHUM 30J10Ta, HAXONAIIMX-
¢4 B HEMOCPENCTBEHHON GIMU30CTH OT AefcTByromero ONMMITMaanHCKOTO
'OKa.

Tabnuma 2.2
IMepeuens auuensuit Kommanuu B KpacHogpckom kpae

a Tonesnoe Crox IIno-
'J\‘ Haumenosanue |Tur| uCKornae- neﬁ-‘jﬂ;m wans, | Cyosexr Penepaunn | [Ipumeuanue
me Moe v KM.KB
1 2 3 4 5 6 7 8
- KpacHoapckuii kpai,
| OHMIKAaIUHCKOE 53 3onote . 123013 235 |Cesepo-Enuceiickurit
MECTOPOXKICHHE pynHOE A2, oation
Kpacrospckaii xpai,
2 Tapammcee B3 SOITR o1 01113017 0,156 |CeBepo-Enuceiickuii
MCCTOPOMKICHAE pYLHOE .01. patiol
KpacHospckuii kpai,
3 MECTPORGEIRE. -1y 30”“? 31 12%023 1,2 |Cesepo-Enuceiickuit
TuraMyxTa pyAHOE 12 pation
KpacHospckmii kpai,
4 I\:{c'c’mpomeuue N4 Honem 31 123030 3,2 |Cesepo-Enuceiickuii
Ksapuienas ropa pyaHoe 31.12. pation
ITnomane
JAHHOH
KpacHospckuii Kpai e
- |OnumnuanuscKas BP 3onoto To 1340 Cssepo-gﬂuccﬁ?mﬁ BKJIIOYAET
> | uomans pynHoe 01.02.2022 aiion B ce0s Mec-
3 TOPOXIEHHUS
OneHse 1
braronarHoe
. KpacHosipckuit kpai,
g [Pysccscxuil Ik | pp Sonb1o 31 1};02033 169,7 |Cyxo6y3umckuit
HBIH y3e1 pyasHoe J2. pation
KpacHospckuii Kpai,
7 A BP' {u3BecTHaK > 0,23 |Cepepo-Enucelckuit
MECTOPOXHICHHE 01.07.2020 -
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Illupokuscioe Crpou- T Kpacrnosapckwuit kpalt,
8 T3 |TenpHeIH -| 0,36 [Cepepo-Enuncefickuii
MECTOPOIKIEHHE 01.07.2015 .
KaMeHb patoH
[Tromans
JAaHHOH
MecropoxkaeHue m}ueﬂmm
[O3eMHBIX BOJ, i
.. |ceba mecTo-
ISt BodocHabke- IMomzem- Jlo <~ |Cesepo-Enuceiickuit
9 B3 141,57 POXKACHHE
.|nvg moc. Epyaa n Hpie soxsl |01.07.2030 pafioH -
OnuMIAaIHHCKO- HOTHGMHREL
ro OKa sox foce-
pOBCKOE
H Y4acToK
TTomyTOPHHEK
10 {XoasiicTBeRHO BD |[Tomzem- o 0,8 |Kpacuospckuit kpait |[Tnomans
— IHUTBEBOE BO- Hpie Boxpl |31.12.2032 Cepepo-Enucesickuil |naHnoi
JocHabKeHHe paifon JTMLEH3UH
H TeXHUYECKOE BKIFOY4ET B
obecneucHe cebst [upo-
Bonoi braroxar- KHHCKOE MEC-
nurckoro JOKA TOPOXKAEHHE
HOA3EMHBIX
BOIL
11 |Enammmusckoe | BD [Tlomsem- 0 0,051 |Kpacrospekuit kpaii
MECTOPOXICHNE Hete Bompl [31.12.2015 Cepepo-Enncetickuii
palton
12 | Xo3siiCTBEHHO B3 |ITonzem- Jio 0,655 |Kpacuosipckuif kpa#t |BonocHatxe-
— ITHTHEBOE BO-~ Hele Bonel |31.05.2032 MOoTsIrHHCKUH palioH |HHE BAXTOBO-
JocHabweRue ro Tocernka
Y TEXHHYECKOE Ha Kokyiic-
obecneverHe KOM yrofib-
BOJIOi1 BAXTOBOTO HOM pa3pes
ocenKa
13 [Kokyiickoe mec- | TO |KamenHsit o 2,65 |Kpacuospckuil kpai
TOPOXKIEHHE, yToib 31.12.2021 MoTheIrBHCKHi palion
Yuwacrox Jluct-
BSDKHBI - 2
14 |3s1psHoBCKmit BEP {3onoto o 8,8 [KpacHospckuit kpait
PYAHBIHA v3e PYAHOE 31.11.2030 Eunnceiickufi palion
15 [PazponuHckuit BP {3onoto o 20,2 |Kpacrospckuit kpaif
PYIHEIA y3eT PYAHOE 31.11.2025 MOTHITHHCKHH palioH
16 {TTanumbunckuiit | BP [3omnoto Jits) 66,2 |KpacHospckuii kpali
DYIHBIH y3en pyIHOE 01.11.2029 Cegepo-EHucelickui
paiion

B mepuon ¢ 1995 — 2008 1. oreHeHs! 1 pa3BefaHbl MECTOPOKIECHHA Thi-
pamurckoe (2,3 1), Onenpe (7,1 1), Tarumyxra (82,8 1.). Hebonpimue mo
3arracam Mectopokaenus Omnerbe U ThIpaHHCKOE K HACTOANIEMY BPEMEHU
oTpaboTaHsl, PyIsl MECTOPOKICHIA TUTHMYXTa IUIaHHpyeTCs H00aBHTE 1
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Hponosmxenne tabn. 2.2.
nepepabareiBate Ha 3UD — 1 Omavmmaaprckoro 'OKa Havyemas ¢ 2009t

3. Uzyuenne #OBBIX IUIoancH (B Maciutabe pyaHBIX y3JO0B) Kak ¢
YCTAHOBJIEHHOH 30JI0TOHOCHOCTBIO (OnuMImaguHCKas rroinans, Ia-
aumouHCKuH, Pazgonmunckuii w1 KyseeBckuii pyaHbie y3JIbl), TaK H II0-
TeHIMANTLHO TIPOAYKTHBHBIX (SBIPAHOBCKMIN PYIOHBIHN y3€N) JUid BhIABTe-
HHSI 30JI0TOPYAHBEX 00BEKTOB, X OUEHKH H IIOC/IEAYIOINeH pa3BeaIKu.

Teonormueckoe U3y4eHHE 3THX IUIOMafiell OpUEHTHPOBAHO, B [IEPBYIO
ouepespb, Ha OIIEHKY H3BECTHBIX NPOABICHUN U BBHISIBICHUE IPOMBIII-
JIEHHO 3HAYMMBIX 30JI0TOPYOHBIX O0OBEKTOB, MX JalbHEHIIYIO pasBeaky
C JETATLHOCTHIC U TIONHOTOH, 00eCTIeUMBACIIMMY ITPOEKTHPOBAHHUE K
CTPOMTENILCTBO MOPHO-000TaTHTENPHOrO KOMOUHATA.

Tak B 2008 r. 3aBepIneHa pa3Belka MECTOPOXKIEHHS bnaromarHoro c
cyMMapHBIME GanascossMy 3aracamu 310 T (kpome Toro, ero 3abaianco-
BHIE 3AACH M TPOTHO3HbIE PeCyPChl coCcTaBIIoT ellE 339 1.). B Hacrosimee
BpeMs Ha 6aze MECTOPOXKICHHS BEIETCA CTPOUTENIECTBO KOMOHHATA IIPOK3-
BOAMTEIHHOCTEIO 10 100BIUe H nepepaboTke 6 MIIH. TOHH PYJIbI B TOJI.

B 2009 — 2010 rr nuaHupyercs 3aBepUICHHE OUEHKH U pa3BElIKd
mecropoxnenns Keapuesast ropa ¢ pecypcamu 30 ToHH 30710Ta, y4ac-
TKoB MuxaittoBckuid 1 3onoroit B [TlanumOuackoM PV ¢ cymmapHsl-
mu pecypcamu 110 ToHH 301012 ¥ ITONMYyTHHHCKOTO MECTOPOXKICHHA B
Pasgomuackom PY ¢ cymmapueiMu pecypcamu 112 T. OnHOBpeMeHHO
IIPOBOAMTCS TEONOTHYECKOE M3ydeHHe ILUTOMateH, IPUIEralolinX K yike
u3BecTHRIM MecTopoknenuam (Tasmuk, IIpasobepexnoe, 1llanoxur B
[NaruMOuHCKOM pymHOM y3ie u Centoe, 3MeHHOE, AHTOHHHOBCKOE — B
Pa3OIHMHCKOM PYIHOM Y3II€).

4. Tupporeosorrnyeckue paboThl BHITONHAIOTCS KaK IPH Pa3BeIKe 30-
SIOTOPY/IHBIX MECTOPOXKACHHH C LENbI0 M3YyYEHU THAPOT€OIOTHYECKHMX
VCIOBHE MX SKCIUTyaTalldy ¥ ONpeNeieHus BeIMYHHBI BOIOIIPUTOKOR B
NPOEKTHPYEMbIe Kapbephl, TaK M C LETbI0 OLEHKM M Pa3BeIKH MECTO-
POXKIEHUH TOA3EMHBIX BOJ AJISI XO3AMCTBEHHO-IIUTEEBOIO W MPOMBILII-
JICHHOT'O BOZOCHAGKEH ! rOPHONOOBIBAIOLINX PEIIPHATHI M 00HEKTOB
MHQPACTPYKTYPBL.

B 2006 romy pa3BefaHbl M IIOCTaBIEHbl Ha OanaHC 3amachl HOA3eM-
HBIX Bog MecTopoxaenus Jloceporckoe (5,2 ThIC. M’/cyT), KOTOpOE Cty-
JKAT UCTOYHHKOM XO3AMCTBEHHO-ITHTHEBOro BofocHabxenua OnumMima-
juackoro 'OKa.
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B 2008 roxy oHOBpeMEHHO C pa3BeKoi MecTopoxaeHua biaroaar-
HOoe OBUTO pa3BeNaHO MECTOpOXKIEeHHE Ioa3eMHbIX Bof IllupoxuHckoe
(2,6 TBIC. M*/CyT), Ha Da3e KOTOPOTo B HACTOSLIES BpeMs BEAEeTCA CTPOU-
TEJILCTBO BOI03200pa s XO31HCTBEHHO-ITUTHEBOTC H IIPOMBIILIEHHOIO
BOmOCHa0xeHus cTposiierocs birarogaranHckoro I'OKa.

5. Onenka u pa3BeKa MECTOPOKISHHH H3BECTHAKOB, UCIIONb3YEMBIX
B TEXHOJIOTHYECKHX MpoLieccaX Ha oboraTturenbHbIX pabpHKax.

st obecriedeHys BO3pACTAIOMKX NOTpebHOCTEH ONMMIIMAIUCKOTO
I'OKa, B 2006 roxy cwiamu I'PII Ommvnmagurckoro 1'OKa semonsena
nopassenka THIPEIIAHCKOrO MECTOPOKAECHHA, 6a1aHCOBEIE 3aI1achl KOTO-
POro cocTaBILIOT 2234 THIC.T.

6. Temarmueckue paboTel. PaGoTH NaHHOrO HalpaBiieHUs BBEIION-
HSIOTCS KaK CHCHUATIM3MPOBAHHBIMH  HAy4YHO-HCCIENOBATENbCKHMH
opragmsanpsamy (KHUUTuMC; BCETEHW; UI'JTul” COY) Ha ycnopuax
JOrOBOPOB ITOAPSIA, TaK ¥ CHIAMH I'e0JIOTHYecKON CITyKObI H HCcCreno-
BaTesIbCKUX JTaboparopudt Kommanuu.

CutaMy TOAPAMHBIX OpPraHU3alMi BIIONHASTCA 00BeM TeMaTHYEC-
KHX paboT PEerdoHaNbHOro YpOoBHS, HANPABICHHBIX Ha pa3paboTKy pe-
KOMeHAIM# 11 BpIGopa IIomageH, IomIexalK THUEH3HPOBAHHIIO U
Ha H3yYeHHe 3aKOHOMEPHOCTEH paclpeNeNieHrs 30710TOr0 OpyAeHEHH B
Macurrabe MpOBUHIIHUYL.

Cob6CcTBEHHBIMH CHIIAMM TEMAaTHIECKHE paboThI IPOBOIATCS Ha YPOB-
He M3y9aeMBbIX [UToIaeH (pyIHbIA y3es1 — pyAHOE IoNe-MeCTOPOKISHHUE),
Ha4MHAS C MPEeJIPOSKTHON CTaluy, H BeNyTcd Ha NPOTSHKEHHHM BCEro fie-
PHOIa IOCHIEIYIOMIEr0 H3y4eH s, BIUIOTH J0 COCTAB/ICHH OKOHYATEIBHO~
ro oryera. [Ipu sTom aHanusupyercs U 0606maeTcs Bech HapabOTaHHBIA
MaTepHan coOOCTBEHHbIX Te0JIOrOpa3Be/IouHbIX paboT, a Tak e OIIBIT Ipe-
IBUTYIIMX UCCITeqOBaHMI EHHCEHCKOro KpsiKa, H3I0KEHHBIH B MHOTOYHC-
JIeHHBIX (POHIOBBIX U OITyOJIMKOBAHHBIX MaTepHanax.

PesynrraroM 5THX paboT SBWIACH pa3paboTka M MPHHATHE B Ka9ECTBE
pabodero BapuanTa 0000MIEHHON MOJIENIM TIOMCKOB 30JI0TOPYAHBIX MeC-
TOpOXKAeHHH (pa3HbIX HOPMAIMOHHBIX THIIOB U MacIITaOoBR), OCHOBOH
KOTOPOH sIBJISeTCs BHIPaOOTaHHBIM KOMIUIEKC KPUTEPHEB M IIPU3HAKOB
NIOAPa3NeILIFOIIAICS Ha KOCBEHHBIE H NPIMBIE.

K KOCBEHHBIM OTHOCATCS CIIEIYIOLIHE:

- MarMaTHYeCKUH — TeHETUYe CKHU HITH IIaparcHeTHYECCKU 30JI0TOPYAHBIC ...

(a Tax ’ke MeCTOpOXKICHHUS BOJIb(bpama, xKesle3a, CypbMBl) CBA3aHbl 6aTo-
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JMTOBBIMH OPOTE€HHBIMU FPAHWTOMIHBIMH HHTPY3HIMH TaTapCKO-asXTHH-
CKOrO KOMIDIEKca 1 Goree MOJIOABIMU MaJIbIMM HHTPY3MSIMHM OCHOBHOTO
{(cpenHero) cocTapa obacTel TEKTOHO-MarMaTH4eCKol aKTHBH3ALHY,;

- IATONIOTHYECKHIl — HPUYPOYEHHOCTH 30JIOTOPYAHBIX OOBEKTOB K
veTaMOpOUYECKAM CaHUEaM CpeJHeKOPIHHCKOH CBHTHI pHdes, mnpu
3TOM HpeanoyTeHHe OTHAETCS TONINaM, OOOTAmMEHHBIM YIIEPOIOM
KapOOHaTamu; -

- CTPYKTYPHBIA — &) JUIMKATHBHBIA — PyJOOTIOKEHHE KOHTPOIMPYETCs
{(Ha NaHHOM CTajIHH U3YYCHNA ) 3aMKOBBIMH H MPH3AMKOBBIMH YaCTAMM IUIH-
KATUBHBIX (AHTHK/IMHATBHBIX W CHHITMHATBHBIX ) CTPYKTYPHBIX 3JIEMEHTOB
PasHbIX MOPAIKOB; 0) MU3BIOHKTMBHEIA — PACHONOXKEHHE PYQHBIX MOJEH
307I0TOPYIHBIX MECTOPOKICHMH KOHTPOIMPYETCS MOIIHBIMU IONOXKHBY-
MMM 30HaMe DTyOuHEBX pasiiomMos C3 u CB npoctupanwst, pasrpanyiu-
BAIOIMMH CTPYKTYpPHO-(OPMaLIMOHHEIE 30Hb! H EHHMCEHCKIIA KPSDK, H €10
ABISFOIMMMCH MarMo- ¥ pyIOTIOABOIMIIMMH KaHATIaMH; HETIOCPEICTBEHHO
PYAOOTIIOKEHHE TIPHYPaYHBAETCA K pasyioMam 0ojiee BHICOKHX IOPSIKOB
C3, CB u cyGImmpOTHOrO MPOCTHPAHMS, JJOKATHHBIM 30HaM ApobIIeH s, pa-
3YIUIOTHEHHS, MECTaM HX TIEPECEHCHHMI, a TaK XKE 30HaM MEX- U BHYTPUII-
JIACTOBBIX CPHIBOB, IIEPErHOOB, PACTSDKEHUM U Pa3phIBOB;

- TEOXUMHUYECKMI — YETKO YCTaHABIMBAETCS COCTaB 3JIEMEHTOB-CITYT-
HWUKOB 30JIOTOTO OPY/ICHEHHS — MBILIBSK, cepebpo, CypbMa, BUCMY'T, BOJIb-
dpam, 60p, moTMMETALTB (MEZb, CBUHEI, LMHK), IPHYEM JJOCTOBEPHO YC-
TAHOBJIEHO, YTO TOMHMETAUIH KOHIEHTPUPYIOTCSA Ha PYIHOM M MOApPY/I-
HOM YPOBHE, a TIepBHIE IIECTh 3JIEMEHTOB 06pa3yloT OpeOIbl HAPYIHOIO
1 PYIHOTO YPOBH;

- reopM3HYECKUH — MPAMBIX T€OQHU3MIECKUX MPU3HAKOB 30JI0TOTO
OpYyJIeHeHHs He YCTaHOBJIEHO, HO COBMEUIEHHE TIONel HapyIeHHs pa-
JMOAKTUBHOIO PABHOBECHS 3JIEMEHTOB YPaH-TOPHH-KAIMN M TIONeH
MaKCHMAaJIbHOM M3MEHYHBOCTH (PU3HUECKHUX [IapaMETPOB IIOPOJ CITYKUT
GNaroNpHATHBIM MIPH3HAKOM BO3MOXKHOTO HAXOXJIEHHS 3/1€Ch 30JI0TOTO,
1 HE TOJIEKO, OPYICHEHN;

-reoMOpQOIOrHYeCKHii — KaK MPaBIJIO, PyIHbIE 30HbI (PHUKCHPYFOTCS
MONOKHUTENBHEIMI GOpMaMu pelbeda, Tak Kak IpH Ipoleccax rupo-
TepMABHEIX MpeoOpa3oBaHmil MPOUCXONHUT YHNpOIHEHHE (PU3HYECKHX
CBOMCTB IOPOA 3a CHET OKBApLIEBaHWSA, CKAPDHMPOBAHMSA, OPOTOBHKO-
panmnsa. Ho BhIIBIIeHME MecTopoxiaeHMs biaromarsoe, Oonbuiad 4acTh
pY/HO# 30HB! KOTOPOI'O PacrofioXeHa B JIoNuHe p. EHauMO U 3aKkphl-
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T4 AJUIFOBHATEHO-TEXHOICHHBIMH OTIIOKEHUAMY, TIO3BONAET NPEAIIona-
rath BO3MOXKHOCTH OOHAPYKEHHUS 30JI0TOPYAHAEIX O0BEKTOB B NOJHMHAX
pek (ocobenno Tam, rue GBUIM OTpaboTaHBI O4YeHb GOTaThie POCCHINH
301074, TAK KaK 3T0, BO3MOXKHO, [IEPEMBITHIH IUIOTHK IIPENCTaBIEHHBIN
HAPYLIEHHBIME 30HAMH OKHCIICHHBIMH PasipoOICHHBIMY JKATBHO-TIPO~
JKIIKOBBIMH 30JI0TOHOCHBIMHU 30HAMH, 00OTAIIEHHBIHA [P NIEPEMBIBE H
OCTAIOLIMIICA Ha MECTE ¢ HE3HAYMTETbHBIM CMELIEHUEM BHM3 [0 Teye-
HUIO peK).

[MpsMBIMU ¥ KOCBEHHBIMH NPU3HAKAMHE SBISIOTCS: TIPOSBICHHUS Py~
HOM ¥ POCCBIITHOM 30JI0TOHOCHOCTH, THAPOTEpMAaIbHO-MeTaCOMaTHIe -
KHe H3MEHEHMS TIOpOJ, KBApIIEBbIe H KBApLi-KapOOHATHBIE XKUITBL M IIPO-
JKUJIKH, IOTOKH ¥ BTOPHYHBIE OPEOJIBI PACCEAHHIS 30710Ta.

Bce 31u BeIpaboTaHHble 1 000CHOBAHHBIE KPUTEPHHU BBIABICHHUS 30~
JIOTOTO OpyEeHEH A B peTHOHE CIIYKaT OCHOBOH BEIOOpa MEPCIIEKTHBHELX
IUIOIAEH Ul TEONIOTHYECKOr0o H3YIEHUA Ha CTaluIX JTHIEH3UPOBAHNS
M POEKTUPOBAHHUA TCOIOrOPa3BEIOYHBIX PabOT.

OCHOBHBIE TaIlbl X METOJNKA BECHNs [e0I0r0pa3BeI0YHbIX paboT

1. JIuuensupoBaHue

BriGop 00BeKTOB JIMLEH3UPOBAHMS ABISETCA KIKOUEBOH 3a1a4ell Ipy
OpMHEpPOBAHMY HEPCIIEKTHBHOM IIPOrpaMMBI Ie0/I0r0pasBeOYHbIX paboT,
HAlpaBICHHBIX HA Pa3BUTHE MUHEPAIBHO — ChIpheBOH 6a3bl Kommnanmm.

Jlna ee perenust B KoMnanmy, Kak COOCTBEHHbIMA CHIAMH, TaK X ¢ HIpH-
BI/IEYEHHEM HAYYHO — HCCIIEHOBATENBCKIX OPTaHM3AIMIA BBITIOTHAOTCS, Te-
MaTHYeCKHe paboTEl, LeNBI0 KOTOPBIX SBAETCS YTOUHEHHE, NOMONMHEHHS H
afanTaIysa K COBPEMEHHBIM IIPEICTABIEHMSIM O T€0JIOTHHEeCKOM CTPOESHHH
Emmceiickoro kpsbka KapT pyJOKOHTPOJIMPYIOUIMX U PYAOTOKAIM3YFOIIIX
KOMIUTEKCOB (CTpYKTYpHO-(OpMaIMoHHas Kapra) maciraba 1:500 000 ¢
Kapramu-Bpeskamu Macurraba 1:50 000 (1:25 000) Ha nepcriekTuBHbIE L0~
@/, KapT 3aKOHOMEPHOCTeH pa3MeIlCHMs IPOSBIEHMH 30710Ta, COAep-
JKAIIAX HATPY3KY BCeX 0OOCHOBAHHBIX MPAMBIX U KOCBEHHBIX ITOHCKOBBIX
TIPY3HAKOB 30JI0TOTO OPYIGHEHM, BHIIENEHHE M PAHKMPOBAHUE IIOHCKO-
BBIX KDUTEPUEB M [IPU3HAKOB 10 CTEIIEHH X 3Ha4YMMOCTH, IIONIOJIHEHHE Ie0-
XUMIYECKIX KapT ¥ OIpEJIeICHHe OICHOYHEIX [IapaMETPOB BBIIBICHHBIX
aHoMasmid. [IpOrHO3HO-TeoIorHIecKas OLIEHKA TEPPUTOPHMH BBIIONHACTCA
ITyTeM MaTeMAaTIHMECKOro MOIeUpoBanys B porpamme ArcGis, © BeIIese-
HyeM HauOoyiee MEPCIIeKTHBHBIX IUTOMAneH /Ui JIMLICH3NPOBaHUI M TIOC-
TAHOBKHM TIOMCKOBBIX paboT Ha KopeHHoe 3010T0. ITpH HeobxomumMocTH 1o
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OTIENBHBIM IUIOMEIAM BBIIONHIOTCS ONeperKarollie MeSKoMacIuTabHble
a3poreopU3MIECKHE M FEOXMMHYECKHe PabOTHI.

2. TlpoexTUpOBaHHE, ONIpeAeIeHHE METOTHKH ¥ KOMIUTEKCa Pabor.

IIpoeKTHpOBaHKE Ie0IOropasBelOYHBIX paboT BBIICAHAETCS HAMOO-
Jec KBTHOULIPOBAHHEIM I€0JIOTUYECKUM IePCOHATIOM.

B mpoiiecce BBITIONHEHHS 3TOTO BHAA paboT, B ciyuae HEO6X0-
JIUMOCTH, [IPOBOIUTCS JONOMHUTENBHBIN COOp, CHCTEMAaTH3alHA
M aHAIM3 Pe3yJbTaroB pPaboT INpeleCTBEHHHKOB IO (GOHIOBBIM H
onyOMMKOBAHHBIM HCTOYHMKaM. IIpom3BoAUTCS MepenHTepripeTanus
pe3yJIBTATOB PaHee NMPOBENCHHBIX paboT, IpHUBEACHAE UX K eUMHOH,
COBPEMEHHON MOMENH TeCNOTHYeCcKOTO CTPOSHHS H3y4aeMoro o0b-
exkra. Ompenessercs METONHKA IPOBEJEHHS pabOT, TEXHHYECKHE
cpelcTBa B 0GOPYIOBAHHE, COCTABIIAIOTCA NOACHUTENbHASL 3alMCKa U
HeoOxoquMbIe rpaduyeckiie MPUIOKECHUA, PaCCUUTHIBACTCS CMETHAsA
crouMocTh pabor. [TapaniensHo BegeTcs IMOArOTOBKA pa3pellunTelIb-
HBIX IOKYMEHTOB.

IIpoekTaM#l TOMCKOBBIX H OIIEHOYHBIX DaboT, Kak MpaBuiIo, Ipe-
JlyCMaTPUBAETCs KOMIUIEKC OT HA3eMHBIX ILIOMANHBIX M MPOGHILHEX
reou3MIeCKUX paboT U INTOreOXMMHMYECKON CHEMKH 10 CO3aHMs OlIe-
HOYHOM CeTH ¢ HMOMOIIBIO TOPHBIX BEIPAOOTOK M CKBaXKHH KOJIOHKOBOTO
Oypenus, ¢ TOITAIHBIM HApalMBaHHEM JeTambHOCTH. KoHeuHas nenb
— oTipe/ieNieHHe TPOMBILUIEHHOH HEHHOCTH 00BEKTa K IenecoobpasHoc-
T TIPOBEEHUS Pa3BeJOUHBIX paboT.

Pa3BelOUHBIME [IPOSKTaMH IIPEXYCMATPHBAETCS KOMIUIEKC I'€OJIo-
ropasBeqo4HhIx paboT IO CO3NAHHMIO PasBEMOYHOH CETH, OTBEHAOUIEH
TpefoBaHMAM, NPEIBIRITEMBIM K 3a[lacaM MPOMBILUICHHBIX KaTerOpHH,
W3ydeHre TeXHOMOTHYECKHX CBOKCTB Py, TUIPOreoOrHIecKHX M HH-
JKEHEPHO — TeOJIOTHYecKHX yCIOBHH OTpaloTKM MECTOPOXICHHS, KO-
HEYHOM LENBEO KOTOPBIX ABIAETCS IOArOTOBKA MECTOPOXIECHHS K IIPO-
MBIIITEHHOMY OCBOEHHIO.

‘B ocHose BrI6opa komiviekca I'PP u mMacmraba pabot jexur, mpe-
XIle BCEro, CTeNeHb H3yYeHHOCTH 00beKTa, HH(OPMATUBHOCTE TOTO HITH
MHOTO METOJIa, OTEPATUBHOCTD IPOBEIeH s paboT U MONYYECHUS pe3yIb-
TaTOB, CTOMMOCTH BEIOHPAaeMOro KOMILIEKCA HCCIIENOBAHMM B CONIOCTaB-
JIEHHMH ¢ OKAIAEMbIMU PE3YILTATAMH.

IMnomanu pabor I'PII, ¢ HEKOTOPO# CTENEHBIO YCIOBHOCTH, MOXKHO
pasjieIuTh Ha TP IPYIIIIBL:
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- IVIOUIA/IM C BBICOKOH CTENEHBIO Ie0IOrHIESCKOM 13y YeHHOCTH;

- [IOLIAA H3YHCHHEIE;

- YUTOIIaay Clabo U3yHdeHHBIC.

K nnomansgm ¢ BEICOKOH CTENIEHBIO H3YYEHHOCTH OTHCCEHHI TUIOINA-
H, [oNHocTEo 3aKkphiTeie /I 1-50, Ha KOTOpEIE HMEIOTCH TEOIOTHUECKHIE
xaptel Macmorraba 1:50000 BToporo mokoneHus, 06GCHORAHEI, BRIIBICHEI
¥ OTKApTHPOBaHb] PYAOKOHTPOJIHPYIOIIHE U PYZONIOKATH3YIOIIHE CTPYK-
TYPBI, BBIABIEHBI NPOABICHUS 30JI0Ta ¢ MX PAH)KUPOBAHMEM IO MAacIi-
TabHOCTH, OINpeJieeHbl 3aKOHOMEPHOCTH PACMPENEICHUS TIPOSIBIICHUH
30JI0Ta, MPOBENEH KOMIUIEKC a3po- M HazeMHbIX reou3uHgeckux pabor,
MIPOBEJICHa reoxMMHUYecKas creMka Macmrabos 1:50 000-1:10 000.

JannoMmy TpeboBanmio ynornersopsaer ONUMITHATMHCKAS IOk,
OXBaTHIBAIOUIAs IIPAKTUYECKH LENHKOM Bepxuee-EHarmumMuHCKu pya-
HBIN y3€e.

30eck OTKPBITHI U Pa3BeHaHbl KPYIHBIC MECTOPOXKISHHS OuMda-
auHckoe, brarogarHoe B TutuMyxTa (C 3anacaMe COTHHM TOHH), a TaK JKe
BBIBJICHEI HEOO/bIIHE MO MaciTaly PYJONPOSRICHHS M MECTOPOXKIe-
HYisT — CITYTHUKH B 30He JieHcTRyomero ONMMnuaIiHcKoro TopHo-060-
raTuTenbHOro kombunara (MnHokeHTheBckoe, Thipamuuckoe, OneHbe,
Bricokoe) ¢ 3anacaMu B HECKONBKO TOHH). Bce MecTOpoXIeHHs OTHO-
cATCA K ABYM (POPMAIIMOHHBIM THIIAM — 30JI0TO-KBAPLEBOMY M 30J10TO-
CyIbQHUIHOMY C Pa3MYHBIMH MOP(OIOTHYECKUMH GOPMaMH.

CreneHp H3y4eHHOCTH IUTOLIAAW PYIAHOIO y3Jia MO3BOMISET ¢ JOCTa-
TOYHOM JOCTOBEPHOCTBIO YCTAHOBUTH OCHOBHBIE 3aKOHOMEPHOCTH pa3-
MEIEHHs pa3HOMACINTAOHBIX MECTOPOXK/ICHHH pa3sHBIX (OpMAIMOHHBIX
THIIOB B CTPaTHIpaduueckoM YpOBHE, B IUIHKATHBHBIX M Pa3pBIBHBIX
CTPYKTypax, YPOBHE pa3pe3a KOMIICTEHTHOH TONIIH U ee dalrabHON
XapaKTePUCTHKH.

ITpu 3TOM HOTeHIMan y3/1a Ha OTKPHITHE 3HAYMMBIX IO MacmTabam
MECTOPOXKACHUH U3BECTHBIX ()OPMAIIHOHHEIX THITOB, BEIXOJSIHX Ha [10-
BEPXHOCTD, NPAKTUYECKH HCYEPIIAH U OCHOBHOM 3a/1a4ei 31eCh ABIIETCS
BLISIBIIEHHE M pa3sBelKa MaJblX O0BEKTOB — CIIyTHHKOB, COTIPOBOXIAIO-
[IMX M3BECTHBIE KPYITHBIE MECTOPOX/ISHMS, a TAIOKe MMOUCKH 3HATHMBIX
1o MacurabaM OOBEKTOB «CJIETIOr0) 3aJieraHus.

B nocnensne ronsl HapaboTaHa COOTBETCTBYIOIIAS METOIMKA W CHC-
TeMa IOMCKOB 30JI0TOr0 OpYACHEHHS Ha IUIOMA/(AX C BEICOKOH reoioru-
9ECKOH H3YUEHHOCTRIO, KOTOPAs 3aKIIF0YaeTCs B CIISIYIOMIEM:

1. Brizenienue B mpoliecce KapToCcocTaBUTENbCKHX paboT bnaronpu-
SITHBIX JIUTONIOTHYECKUX U CTPYKTYPHBIX 31€MEHTOB C PEBU3HEH pe3yiib-
TATOB MPeIIECTBEHHUKOB, KaK 1O CTPaTArpadUiecKOMy PacICHEHHIO
H3yYAEMBIX. TOJIII, TaK U IO CTPYKTYPHOH HHTEpIpeTalHH, Ha OCHOBa-
MM COBPEMEHHBIX AAaHHBIX (pa3BefoYHble H IIOMCKOBEIE paboThl, aspo-
reou3uKa, Ha3eMHasI Te0pH3HKA).

2. B cinydae He0OXOMUMOCTH YTOYHEHHE TEOJIOTHYECKOTO €TPOCHHA
TIyTeM TIOCTAHOBKH NPOQHIBHBIX reousnyueckux pabor (metomel OT,
BII u marguTopasBenku) 1 OypeHus KapTHPOBOYHBIX CKBAaXKHUH.

3. Ilpoxozka MOMCKOBO = CTPYKTYPHBIX CKBaKHMH B OMUHOYHBIX HIIH
CMApEeHHBIX JIMHHAX, B 3aBUCHMOCTH OT CJIOXKHOCTH TeONIOrHYeCKOro
CTPOEHHs W MEPCHEKTHBHOCTH BBIJEICHHBIX dJ€MEHTOB ¢ warom 100
— 200 M Mexay CKBaKWHAMY M [JIMHON NMHHHH, ONpenerneHHoH Heob-
XOIMMOCTBEO [TEPEeCedeHNsl BBIXOAA MHTEPECYIOMUX CTPYKTYD Ha BCIO
MOIITHOCTE.

JTaHubi KoMIUTeKe paboT HO3BOJIAET NOMYYHTh OOBEKTHBHYIO OLEH-
Ky 00BEKTOB Ha IpeIMeT MX 30J0TOHOCHOCTH, IIPH 3TOM 3HAYUTENIHHO
COKPAaTUTh CPOKH U3y4YEHHS U YMEHBLIUTH 3aTPAaThl 32 CYET 3HAYHUTENb~
HOTO COKpalleHus IUIomanel u3y4eHus.

Ko Bropoii rpyriie oTHOCSTCS TUIomany ¢ nposeaenHow I'/II1-50, rne
YACTHYHO MPOBEIEHEI re0(pH3NIecKie U TeoXUMIYecKkue paboTel M-6a
1:10000 na yyactkax ebiaenernsix npu [T u I'C-50, BrisgBneHs! oTae-
JBHBIE POSBISHUS 30J10Ta ¢ OPHCHTUPOBOYHOHN OLEHKOM MX MacIuTab-
HOCTH, OIIpefiesIeHsl, B OOIINX YepTax, KOMIIETEHTHBIE CTpaTurpaguyec-
K¥€ YPOBHH U CTPYKTYPBI.

K nammoii rpyime o6beKToB OTHOCITCS TLiomany ITlaguMOuHCKoro 1
Pa3oTMHCKOTO PYOHBIX Y3JIOB C M3BECTHBIMHU PaHee PYJOIPOSBICHHUAMA
1 MECTOPOXKIACHUAMH.

Creness M3YYEHHOCTH JAHHBIX IUIOMafel mpenonpenenseT Heob-
XOAMMOCTb OJIHOBPEMEHHOIO LPOBEIECHHS MOHUCKOBBIX paboT Ha BCeH
JMUEH3MOHHON IOy ¥ NanpHedmel OLEeHKH BBIABICHHBIX IIPOsB-
JICHUH, a TaloKe OLEeHKH (a B HEKOTOPBIX CIIyYasX M pa3BelKH) 0a3oBhX
0OBEKTOB, BBIIBIEHHBIX IIPEIIESCTRYOMUMY paboTaMu. ~

Meronuka ¥ cucreMa paboT cremyroluye:

1. MapuipyTsl peBH3HOHHOIO H YBA304HOIO XapaKrepa, COIpOBOXKIa-
JOIMeCs OTpaHMYEHHBIM 06BEMOM PYIHBIX TOpHBIX pabot. [InomanHas
reodu3nIecKas cheMka Beeil wiomany MeronamMu MI' u EII macraba
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1:10000, nuTOreoxuMHUYecKas ChbeMKa I10 BTOPHYHBIM OPEO0JiaM 3TOrO e
MaciuTaba. Ha ocHoBaHuM paboT maHHOTO 3Tara cocTaBmiIeTcs paboyas
Te0I0ro-CTpyKTypHas kapta macmraba 1:25 000 ¢ Brimenenuem pymo-
KOHTDOJIMPYIOLIMX H PYJONIOKATH3YIOIUX CTPYKTYPHBIX 3JIEMEHTOB U
OIIpEZIE/ICHUEM ONOPHBIX YYACTKOB JJIS IIOCTAHOBKH MOCNEIYIOMHX MO~
vckoBblx pabot macmraba 1:10000 u kpynnee.

2. Ha BBIAB/IEHHBIX, WK H3BECTHBIX I10 JaHHBIM IPEJINECTBEHHUKOB
PYROIPOSIBIICHUAX, B 3aBHCAMOCTH OT MX II€PCHEKTHBHOCTH U CTEICHI
U3YUYEHHOCTH IPOBOAATCS OmeHo4Hble (b0 pasBenodHble) paboTHI C
MOMOIIBIO IIPOXOJKH IOPHBIX BBIPabOTOK, OypeHHs KapTHPOBOYHBIX H
OLIEHOMHBIX CKBaYKHH, TEXHOIOTHYECKUX UCCIIEIOBAHUHA Py, THAPOreo-
JIOTHYECKUX M HHXKEHEPHO-TEOIOrHYeCKHX paboT.

3. B npouecce reoorepa3peqouHbIX paboT MPOBOAUTCS I'eOJIOT0~3K0-
HOMHM4ECKas OLieHKa 6a30B0ro 06beKTa [0 YKPYHEHHBIM [I0Ka3aTesmM,
KOTOpas y4MTHIBACT BO3MOXHOCTE YBEIMYEHHS €ro pecypcHoi 6a3si 3a
c4eT 06BEKTOB — CATEIUTUTOB, PACHONIOKEHHEIX B PYIHOM HONE.

Jaunas MeToauKa IMO3BOJIAET 3HAYUTEIIBHO COKPATHTh CPOKH NPOBEIe-
s I'PP ¥ 1aTh KOMILIEKCHYIO OLIEHKY BCE# IMLEH3NOHHOM TUTOMIAIH.

K Tperseii rpynme oTHOCATCA IUIOMIAH, H3y4YeHHbIE Ha YPOBHE Mac-
mrabos 1:50000 m Mensde ¢ NPOM3BOACTBOM OrPaHHMYEHHOrO: 00beMa
CleLHaIU3UPOBAHHEIX NOMCKOBBIX pabot. K a10if rpynme momanei or-
HeCeHa IUIomaab 3pIpAHOBCKOTO, a Tak ke Kyseerckoro pyanoro y3na ¢
OTHOCHTEJILHO OoJiee BBICOKOH H3Y4EHHOCTBIO C U3BECTHBIMH JKIITbHBI-
MH 30JI0TOPYXHBIMH NPOSBIEHHUAMH, HO C HEOTHO3HAYHBIMH KPHTEPUSIMHU
30JIOTOTO OPYJEHEHHS M KpalHe CIIOJKHBIM IeOJIOTMYECKUM CTPOCHHEM,
npenonpeneNeHHpIM DIyOMHOH MeTamopduueckoro mnpeoGpazoBaHus
APXSHCKUX TOJIL.

Ilpumensemas B JaHHOM CiTydae METOMHKA paboT CBOOUTCS K CELRY-
FOIIEMY:

1. 100% oxsar nnowmanu reopusngeckoii (merogamu MI™ u EIT) u
JATOT€OXMMHYECKOH 110 BTOPHYHBIM OPEO0JaM H IIOTOKAM CheMKaMU
MmaciTaba 1:25000 wniu 1:10000, B 3aBucHMOCTH OT pa3MepoB Jiu-
LIEH3MOHHOMH IUIOIaAK ¢ NPON3BOACTBOM MapuIpyTHEIX paboT, compo-
BOXJIAXOIIUXCS PY4HBIMH T'OPHBIMH PabOTaMM M HOCSIIMMH PEBU3H-
OHHBIH XapaKxTep.

I_ICJIBIO 3TOroO 3Tana pa60T ABJSCTCS BRIABJICHNEC KOHKPETHRIX PYA-...

HBIX 30H HWJIM PYIHBIX TE€JI, CBOMMH BO3MOXHBIMH MacmTadaMu npena-
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crapnsronmx uATepec Uit KoMMaHMHM, H3y4eHHe I'e0JIOTHYeCKOro
CTPOCHMS IIOLIAMH.

PesymeraTom paboT, B KOMIUIEKCE ¢ aHajJM30M U PeBH3Med paHee
[IPOBE/IEHHBIX paboT, SBIAETCA IeQJIOoro - CTPYKTYpHAsd KapTa MacmrTaba
1:25000 ¢ BoImeneHHBIME [IEPCTIEKTHBHBIMYI YYaCTKAMH, HA KOTOPEIX U
TIpeayCMATPUBASTCS IPOU3BONICTBO JIATBHEHIIIX paboT.

2. ITpoxonxa NOHCKOBO-CTPYKTYPHBIX IIPOQIIIeH ¢ TOMOLIBIO FOPHEIX
BEIPaBOTOK, KapTHPOBOYHOIO M ITOMCKOBOTO OypeHHMsa. B saBucmMocTH
or MaciTabos ¥ MOP(OJIOTHH OXKMOAEMOIo OpyHEHEHHA, TapaMeTpoB
BLISBIICHHBIX AHOMATBHBIX [eODU3HUECKUX M FEOXMMHMYECKHMX IIOJIEH,
pacctrosHue Mexay npodmiiMu mpuHuMaercs B 400-800 M, rmybuma
u3ydennys - go 300 MeTpos.

ITo pesyisraram pabot, B XIepBoM HpHOIIDKEHHH, ofpenernieTca ¢opma-
LHOHHASA TPUHAUIEKHOCTh OPYICHEHNS, €r0 MOP(OIOrMHMECKHI THIT ¥ FPyTI-
T CIOKHOCTH Te0JIOTHHYECKOTO CTPOSHMS, 9T0 B CBOKO OYEpE/lb ¥ IIO3BOILIET
OTIPENE/HTh IapamMeTphl OLIEHOYHOM CEeTH CIICAYIOMIEeH CTaauH H3yHeHH.

3. BamayaMul CIEYIOLUIETO 3Tana M3yUeHUs SIBISETCS OLEHKA BBLIB-
JIEHHOTO OPYIEHESHHMS: ONIpe/ielieHHe ero KOJMTHIeCTBEHHBIX M Ka4eCTBEH-
HBIX XaPAKTEPHCTHUK, IPEABAPHTEIIFHOE H3yYEHUE THAPOre0I0THYeCKIX
U TOPHO-TCXHUYECKHX yeuoBuit. C 3TOH LENBIO, B HHTEPBAIAX PYHOIO-
KATM3YIOIIUX CTPYKTYP C BELIEJICHHBIM IIPOMBIILICHHO 3HAYUMEIM OpY-
[eHEHHMEeM, TIPOU3BOJMUTCS CTYINEHHE CETH I1epeCedYeH i 10 OLEHOYHBIX
napameTpos 200-100x100-50 M, B 3aBHCHMOCTH OT MOP(HOIOrHIECKOH 1
(GopMalMOBHOM XapaKTePHUCTHKH OPYAEHEHHs, Ero MapaMeTpoB U rpyri-
ITBI CTIOKHOCTH T€OJIOTHYECKOrO CTPOCHMA.

B pesynrrare paboT co3maeTcs COBpEMEHHas IeOIorHYeckas MOIEIh
M3yYaeMbIX PYIHBIX IToJeH ¢ oNpeelieHHeM IEePCIIEKTHB PYIHOIO Y371 B
11€5I0M, ITIOZCUMTHIBAOTCA 3amachl 1o kareropuu C2 B Impesesiax MpoMBIIl-
JIEHHO 3HAYMMBIX PYAHBIX 30H Y OTIEIBHBIX TN ¥, B KOMILIEKCE C PE3YIlb-
TaraMu reoQM3MIECKIX M FeOXUMHYECKHX paboT, ONPe/IENIAIOTCS PECY PCBE
opyneneHus Ha danrax ¥ DIybuny no kareropuam P, u P,. [lomyyerssie
KayeCTBEHHEIE M KOJMYECTBEHHbIE XapaKTePUCTHKH [I03BOIIAIOT Ompere-
JIUTECA C 1eIeCO0bPasHOCTRIO MATbHEAIINX Pa3BeJOTHEIX paboT.

Cxxarele CPOKH IpoBeJeHMs paboT, MX BHICOKAas HMHTEHCHBHOCTS,
VBEJMUEHWE B JIMIEH3MOHHOM aKTHBE JONM ClabOM3y4eHHBIX U HeH-
3ydeHHBIX IUIOIIael BledeT 3a cobol HeoOXOOMMOCTh TEXHHYECKOIO
IEpPEeBOOPYKEHHUS, MTOCTOSHHOrO OOHOBJICHMSA TEXHONOIMH ¥ METOTHUK
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H3y4eHHs, KOMIBIOTepU3aui 06paboTKH reoornueckoro HadopMalu-
OHHOTO IOTOKa Ha BCEX CTAIMAX OT IPOEKTHPOBAHMA IO COCTABICHHS
OKOHYATENLHOTO OTUETAa ¥ APXMBALIMK MaTepPUaJIOB BO BCEX BHIAX, HO-
TYCTHMBIX JUIs IajIbHEHIICIO HCTIONb30BaHM.

Ilpr mpousBozcTBe MONEBBIX pabOT B HACTOsAIIEE BpeMs NPOBEACHO
TIOJIHOE IIEPEBOOPYKEHHE BCETO CTAHOYHOTO 1 MAIIMHHOIO [1apka B 005~
eMax 00ecneurBarOMUX BEIIONHEHUE IOCTaBJIEHHBIX 3a/1a9.

Tak 1Ipy NPOM3BOACTBE IUIOIANHBIX PabOT MCHIONb3YeTCs BE3ACKOHAA
rycenvdHas ¥ konectas Texuuka ([TTP «Mapan», TTM-5; TM-120; 3M3-
2410; karep Ha BO3OYIIHOH MOTYyIIKE «XMBYC») NO3BOJIHOLIAY B KOPOTKIE
CPOKM OCBaUBaTh TPYIHONOCTYIIHBIE YHACTKH 1 IUIOWamM (puc. 2.2).

BHepeHye 3T0i TEXHUKH IT03BOJIHIIO B KOPOTKHME CPOKH OXBATHTH JIH-
TOreOXMMHYECKHAM ONMPOOOBAHMEM 110 BTOPHHYHBIM OpEOJIaM M MOTOKAM
paccesHys B MOJHOM oObeMe IUTOIAM ¢ HU3KOH CTEMEHbIO H3YYCHHOCTH
(Kyzeesckas momanes 158 km?; 3pIpsaHOBCKAI IUIOWAAb 9 KM2), NpHieM
paboThI IPOBEJEHE! B YCIOBUAX TPYAHOAOCTYITHON MECTHOCTH B TEUCHUE
OJIHOTO TIOJIEBOTO CE30HA, YTO B CBOIO 04EpENb IO3BOJIAET ONEPATHBHO
KOPPEKTHPOBATE HAIIPABIICHHS OUCKOBBIX U OIIEHOYHBIX paboT.

T'opHble paboThl BEAYTCS BHICOKONPOM3BOAUTENBHON TEXHHMKOM, 4TC
TIO3BONSET BBHIMOJIHATE 3aBEPKY IEPCIEKTHBHEIX Y4acTKOB B TCYCHHE
OJHOTO TIONIEBOTO CE30HA B TPYHAHOMOCTYITHOH MECTHOCTH B KOPOTKOE
CEBEPHOE JIETO B YCIIOBUAX PE3KOPACWICHEHHOrO penbeda.

C uenbi0 KAPTHPOBAHHS MOBEPXHOCTH MECTOPONKICHHM M PYAHBIX
ToJield, B NPakTHKy paboT WKPOKO BHEAPEHO KapTHPOBOYHOE Oypenve.
JlaHHbIi BUI paboT NO3BONAET KOMIIEHCHPOBATEL HEJOCTATOK CE30HHOTO
BPEMEHH, M3ydYaTh OBEPXHOCTH IyTeM HEMOCPEACTBEHHOro Habmone-
HMA U OnpoOOBaHKUS TIOJ MOLIHBIM YEXJIOM PHIXJIBIX OTIOMKEHUHM.

BypeHne KapTUpOBOYHBIX CKBAXHH BeleTcs craHkamu YPB-2A2 u
VPB-2HT (puc. 2.3) cMoHTHpOBaHHBIME Ha Gase aBroMobuns KAMA3
u TpakTope T-4 coorBercTBeHHO. [T0/106HAs KOMITOHOBKA AaeT BO3MOXK-
HOCTB IIPOM3BOJICTBA PaboT B TPYNHONOCTYITHOM TOpHCTOH Min 3ab010-
YEeHHO! MECTHOCTH, MOOWIBHO TepedpachiBaTh TEXHHMKY C y9YacTka Ha
YYACTOK ¥ ONpefiesiseT BO3MOXKHOCTE MUPOKOr0 HCIIONb30BaHMS KapTh-
POBOYHOTO GypeHus elle Ha HAaYanbHBIX ITallaX U3y9eHHA OOBEKTOB.

BypoBsie paGoThI: BBEAEHEI B IPOM3BOACTBO M OCBOEHBI BHICOKOIIPOM3BO-
nuTensEble Oypossie yeranorkd Christensen CS1000P6 u Boart Longyear
LF 90; na oreuecTBennbix crankax eHenped cHapan CCK (puc. 2.4).
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JlocTurHyTas IpOM3BOLMTEIBHOCTS HA IIOMCKOBOM OYPeHHH cOCTa-
puia 762 /M Ha CTaHOK B MECHII, OLIEHOYHOIO ¥ pa3BeloYHOro Ha oTe-
yecTreHHs cTanok co cHapsaoM CCK -544 mM. B Mecsll ¥ IMIIOPTHO-
ro - 895 m.M. B MecCsIIl Ha CTAaHOK.

JloKyMeHTaIis KepHa BEHETCS B CIICUMANbHBIX [TOMELIEHMIX, Kak
CTALMOHAPHOTO THITA, TaK U B MOOHIBHBIX MEPEABIKHEIX 30AHMIX, YTO
TI03BOJISET AOCTHIaTh BEICOKOTO Ka4eCTBa JJOKYMEHTALHH.

ITpu mpou3sBocTBe JOKyMeHTaly npuMenserca 100% oxsar kepHa
doTomokymMeHTanMe! 1 CKaHMPOBAHUE KEPHA ONOPHLIX CKBOKHUH CKaHe-
pom «Core Scan II» (puc. 2.5). Bee 310, Kpome kadecTBa pabor, onpene-
JIIET U BBICOKYEO 0OBEKTUBHOCTE JOKYMEHTAIUH.

Ilpomecc ompoboBaHMA B OCHOBHOHM CBOEH MacCe MEXaHW3HPOBAH.
O160p 6opo3aorsIx pob BeneTcs Gensopezamu. PaciuioBKa KepHa BEI-
TIONHAETCA HENOCPEACTBEHHO Ha yyacTkax pabor u Ha 6asze I'PII B .
Epyna kamMHepe3HbIMU CTaHKaMH, pa3spaboTasHbIMU U H3TOTOBICHHBIMA
Ha OyumnuaausckoMm I'OKe.

Jns obpaborku mpo0 HCIIONB3YETCS BBICOKOIPOM3BOAUTEIbHASL
nurus o6paGotku mpob kxommanuu ESSA (pmc. 2.6), xpome 3TOro
npumensercs 000opynoBaHHe INpoOOMOATOTOBKH, CMOHTHPOBAHHOE B
MOOGHUIBHBIX 30AHUAX, YTO IIO3BOJISET BHIIONHATE ApobIeHne U UCTH-
panue npo0 HENOCPEeICTBEHHO Ha y4YacTkax pabor ciayvasx ux Tpyn-
HOOCTYTIHOCTH.

1Ipu Ipon3BOICTRBE re0GH3MUECKIX paboT NPUMEHAETCS COBPEMEHHOE
BEICOKOTOUHOE 06OpYNOBaHMEe KaK OTEYEeCTBEHHOTO, TaK M 3apyOexioro
npomssozncrea. B 2006 roxy B npakTUKy paboT BHEAPEH U IIHPOKO IIPHMe-
HseTca MeToq alekrporomMorpadim 2D - mpubop Syscal Pro (puc. 2.7).

CKBaKUHBI B TTOTHOM 00BeME OXBadeHbl KAPOTaXKOM C ITOMOLUBIO KOM-
TILIOTEPU3UPOBAHHOTO  AITIAPATHO-METONIUECKOTO KOMIUIEKea  «AJmMas-
I». OGpabotka reodrrueckor HHGbOPMAIMK BENETCS B IpOrpamMmax
RES2DINV ver. 3.55; Surfer ver.8; IPI2WIN; Surfer ver.8, MODEL, Oasis
montaj, ZondMag3D; Statgrafv.2_1, Statistica v.6; Registrator, LogPlot2005,
[paiim., Strater; Grafer v.5, Civil 3D Projects; Arc GIS v.9, Grafer v.5

ToropaboTe: MPHBS3KA- TOYEK BRIIONHAETCA ¢ IoMoipio GPS npuemsm-
KOB reofesngeckoro kacca Trimble 4600LS u Trimblt GeoExplorerXT da-
30BBIM METOIOM 6e3 BBITONHEH S JIECOTIOPYOOUHBIX paboT K IIpoMepa JUTHH.

[lpuMereHre 3THX METOIOB TPH MPOM3BOACTBE PabOT MO3BOJIET
ONEPAaTUBHO, B TEYCHIE CMEHBI II0JTy4aTh KOOPAMHATH] CHUMaeMBbIX ITyH-
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x10B. IIpu 3TOM OCYyImECTBASTCA MHCTPYMEHTANIbHAS IPUBA3Ka BCEX TO-
uek HabJIomeHns.

O6pabotka M XpaHECHHE reOJOTHYECKOH UHPOpMALMU ¢ CO3HaHH-
€M 3JIEKTPOHHBIX ‘683 JaHHBIX MPOM3BONUTCA B HHUQPOBBIX CHCTEMAX
ArcGis; MicroMine. .

B nenom rcronpzopanue paspaboTaHsoii u npursToi Komranwmeii crc-
TeMBI [IPOEKTHPOBAHMA, METOOUKH 1ipoBeaeHus I PP, e€ peamizarmu, o6-
paboTky U 0600LICHNS MTONYHYEHHBIX PE3YJIETATOB O COCTARJIESHH OTUETA
€ NOACYETOM 3aI1acoB, 03BOIMII0 KoMIlaHuy KauecTBEHHO 1 ITOJHOLIEHHO
BBITIOJIHATE BECh KOMILIEKC Me0I0ropa3BefOuHbIX paboT B 04€Hb KOPOTKYE
CPOKHM: OT MONYYEHHs JIMLECH3HH Ha OLESHKY WM pa3BeaKy o0bekTa 10 cla-
4H 0T4€Ta ¢ noacuéroM 3amacos B I K3 P® — 3-4 ropa.

Hrorom peamusamum I'PP ¢ cosjaHHO#M cucTeMOM HMX MpOBEIEHUS
SBWIOCH YyBeNHueHHe chipheBoil Gaspl PO m Kommammu «Ilomoc» B
KpacHosipckom kpae Ha 367,8 T. (tab61.2.3).

Onnaxo noresnman EHucelickoro xpsbka Ha BBUIBIGHHE HOBBIX KpYII-
HEIX MECTOPOXKIEHHMH 30110Ta €IE JaneKko He ucuepnaH. B mocienmee Bpe-
M a3poreopu3HYECKIMH ¥ FeOXMMHYECKAMH PETHOHATIEHBIMU paGoTamMu
(moppanHeM crocoboM) ObUTa MOATBEPIKICHA BBICOKAs MEPCHIEKTUBHOCTE
Enmceickoro kpsika B [[eJIOM Ha BhIARIIEHUE Goriee qeM 6-8 HOBBIX KpyIl-
HBIX 30JI0TOPYIHBIX OOBEKTOB C PECYPCHBIM INOTEHUHMANOM B 1,5-2 ThIC.
TOHH 3010Ta (puc. 2.1).

Tabnuna 2.3

Tipupoct 6a1aHCOBLIX 3AMACOB 30JI0TA 10 PE3YILTATAM Ie0NOr0pPA3BENOUHBIX
paGor Komnanuuu «Ilostoc» B KpacHosipckom Kpae

Toxst Tpupoct no Mecropoxaegaue
Kareropusm B+C1+C2, xr ;

1998 2246 Teipanunckoe
1999

2000

2001

2002

2003 7147 Onenne
2004

2005 222 361 Bnaronarxoe
2006

2007 48 539 Tutumyxra
2008 87 546 bnarogarsoe
Hroro 367 749
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Puc. 2.1 Cxema pacnonoyeHus 0GbeKToB reonorMYecKoro
usyuenus komnaxum “Momoc”



Puc. 2.4. Byposas ycranorka Christensen 1000P (Kanana)
Puc. 2.2. I'ycennunsiii Besnexon TM-120 (Poccus)

Prc. 2.3. Byposas ycranoska YPB 2-A2 ua Gase rpaxropa TT-4 (Poccus) Puc. 2.5. Kommnexc ckaauposanus xepHa Core Scan II (Tepmanns)



Puic. 2.6. Jlunns o6paGorku npob ESSA (Asctpanis)

Puc. 2.7. Teousmueckas anmaparypa Syscal Pro (@panmus)
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OIIBIT 'EOQJIOTHYECKOI'O OBCIIY KMBAHWSA
SKCILIYATAITMOHHBIX PABOT
HA OJIMMITHA JMHCKOM I'OPHO-OBOI'ATUTEJIbHOM
- KOMBHHATE KOMITAHUMH 3A0 (1O0JIXOC»

Omamvmuagpmckiit [TOK 3A0 «ITomocy, Bxomsuii B coctas OAO «I1o-
A10¢ 30710TOY - camoil KpyTHOM B PO 30n0T0000kBAIOLIEH KOMITAHHY! — SIB~
SICTCH M caMBIM KpyIHbM B PO 30110TONOGHIBAIOIMM TIPE/IIPUATHEM.

Ero roiopast MpOM3BOAUTENLHOCTS 110 K00BI4e U repepaboTKe Pyl
cocrapiser 10 MiIH. T, ropHO# Macchl — 35,3 MiH. M>, 30JI0TY — OKOJIO
27,3 T. B ero cocrase TpH JeHCTBYIOUIMX M OfIHA CTPOAINAsCS 30JI0TOM3-
preKaresbHble (aOpHUKU U TPH AEHCTBYIOIIUX Kapbepa, U3 KOTOPBIX B2
— TuraMyxTuHCKUN ¥ BraroxarHeli — cTposmpecs, ONUMIHAIHHCKUH]
(BocToumnsiit) — orpaGareisaercs ¢ 1985 ., uMeeT pakTHIecKyo IyOuHy
okono 400 M u nipoekTHyIo (110 3-eit ouepemu) — 650 m (puc. 3.1, 3.2).

Texnuueckas ocHamesHocte I'OKa: 21 3kckasatop, 18 GypoBbix
cTaHKOB, 116 KapbepHBIX aBTOCAMOCBAJIOB (OTEYECTBEHHBIE W UMIIOPT-
npie). IIpOM3BOMATENBHOCTD TOPHO-TPAHCIIOPTHOTO O6OPYAOBAHMS: K-
ckaatopos DKI-10, 5310 B, R-944 — 210 Teic.M’ Ha 1 M> EMKOCTH KOB-
ma; GypoBbix cTaHkoB — 8760 m.M. B MecIr; aproMmobmwieit CAT 777D u
MD — 785 — 78,3 Thic. ToHHOKMIOMETPOB M aBToMobune# TEREX — 86,8
THIC. TOHHOKIJIOMETPOB Ha OAHY CIIHCOYHYFO aBTOTOHHY.

Cripresyto 6aszy Omummuazgurckoro I'OKa cocTaBisioT 3amacel 5
MecTopoxaeHnid — OMIMITMaUHCKOE, Onense, Teipaguuckoe, Tutu-
MyxTa M Braronarroe — Haxopamuxcs B Cesepo-EHUCeHCKOM pakoHe
Kpachosipckoro kpas. Mecropoxaenus Teipaauuckoe i ONeHbe yake OT-
paboTanbl. B HacTosmee BpeMs pa3pabarhiBaroTes OTKPBITHIM CIIOCOO0M
mecTopoxkaenns Onumimaaunckoe, Turamyxra 1 braronarHoe.

Hcxommoi reonormgeckoii uadopmanueii 06 orpabaTeiBaeMoM Mec-
TOPOXKIEHMH SIBJETCS OTHET C MOJCYETOM 3aIIACOB, B EKTPOHHOM BH/C
nepealommiics reonormdeckoii cmyxbe ['OKa or [EONOTHYECKOH CITYKOBI
KOMTIAHIH, BKTFOYAIOIIMIA 623y nepBuuHON uH(OpMALIK (KOOPIMHUPOBAH-
HOE 3-X MEPHOE MPOCTPAHCTBO MECTOPOKIEHHS € Ie0NIoropasBeJouHbIMH
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BBIPAGOTKAME U €r0 TIOBEPXHOCTEIO, AHAIIM3BI Te0JIOTMYECKUX. Mpob ¢ MX
TIPOCTPAHCTBEHHOM NPHBS3KOH) M BTOpHuHOM (06paboranuoif) — rpadu-
YECKYIO M TEKCTOBYIO aCTh NEOJIOTHHECKOTO OTHYETa ¢ TIOAICYETOM 3aI1acoB.

Bazopoii uadopMalmei [Id OXpeNeseH s METOUKY e0IOrHYSCKOro
OBCITyKUBAHUS JOOBIMHEIX paboT ABmseTCs pabowii NpOoeKT OTpaboTKH
MECTOPOKIEHHA, B KOTOPOM 3a/{aHbl TXHUYECKHUE [TapaMETPhI JOOBIMHBIX
pabot (BBICOTa YCTYIIA, BBIEMOYHAs TEXHHKA, [IPOM3BOIMTEIEHOCTS, Ma-
HOBBIE [I0KA3aTeNH MPOM3BOLCTRA) K HOPMATHBHEIE TIOKa3aTes 1 (M3BIieve-
Hyle M3 HeTp, pasyOoKuBaHKe, KOTMYECTBO BCKPBITHIX Y ITOATOTOBJICHHBIX
3ar1acoB ¥ T.J.), a Takxke TpeOoBaHUA K py/e, NOCTYNAIOeH Ha riepepa-
6OTKY, CONepAIHECs B TEXHONOIHYECKOH HHCTpYKumy (habpHKi.

Jins obecredenyst STHX MTapaMeTpPOB ¥ IOKasaTesiel, OCHOBLIBAsCEH Ha
MaTepHaIaX IeoJIOTMHecKoro OT4era ¢ MOACYeToM 3amacos, TOO KoH-
IHIMH Ha PyIbl MECTOPOXKICHMS, JKCILTYyaTallHOHHON IeONIOHIeCKOH
cryx60i Omammuaguuckoro 'OKa paspaboTan ¥ BHEAPEH CHCTEMHBIR
KOMIUTEKC Fe0JIOTHYeCcKOro 00CIyKHBAHHS IKCIUTyaTalMOHHBIX pabot. OT
KaueCTBa U ONEPATMBHOCTH BBITONHEHNS KOMIUIEKCA BO MHOTOM 32BHCHT
crabumpHas paboTa Bcero ropHo-oGorarurensHoro komriekea I'OKa.

KoMrutexc BKIIOYAeT 3KCIUIYATAIUOHHYIO ONEPEesKaroLyio U COmpo-
BOKIAIOLIYIO Pa3BEIKy, FE€O0NIOr0-TEXHOJIOTNYECKOe KapTHPOBAHHE PYI
MECTOPOX/IEHHS, ONEPATHBHOE (CMEHHO-CYyTOYHBIE), eKaHOEe, MeCTd-
HOE, KBAPTANBHOE, FOIOBOE K HepcreKTupHoe (5-10 net) nnanuposanue
No6BMHBIX paboT, CEleKTUBHYIO BBIEMKY DYIBL, €€ yCpeOHEeHHe Tepen
nojadell Ha nepepaboTKy, a TAKKe TeoNloro-MHHEPAIOTHISCKOe COIIpo-
BOXIEHHE PyHBl B Ipolecce e mepepaboTKH, re0JIOro-CTPYKTYpHOe
KapTHPOBAHKE BHIPAOOTAHHOTO KapbhepoM IPOCTPAHCTBA MECTOPOKIE-

HUs, BeICHUE W MONOJHEHWE KapThl CI)PI3HKO-M¢X&HH‘1€CKHX CBOMCTB"

TIOpOJl MECTOPOXKICHHS B KOHTYpAX Kaphepa, THAPOreONOrH4ecKre Ha-
60N HYs B TOPHO-Te0IOTMYeCKAN MOHMTOPUHL. JIist BBIIOIHEHHS BCe-
To KOMIUTEKCa PeOJIOTHHecKHX paGoT co3iasa reolormdeckas ciyxba
IIpeTpUATHS, CTPYKTypa & IpHBeaeHa B Tabn. 3.1.
Ieonoruyeckas ciy»x0a OCHAIEHa COBPEMEHHBIMY NEePCOHAIBHBIMU
KOMIIbIOTepaMHu (puc. 3.3) ¢ monHo# nepudepredt (CkaHepsl, IIOTTEPEL,
rpadonocTpoureny), uMeerca HMHTepHeT, BCce Ie0JIOry BIAACIOT Ipo-
rpaMMHEM npoxyxtom APM reonora, AutoCAD, Micromine, Datamine;
B PACIIOPSUKEHUH TeONOTHIECKON CIIyKOBI HMEIOTCS aBTOMOOMITH 1 T1e-
pEHOCHbIE palyy Iy paboTHl B Kapbepe.
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Tabrma 3.1
Crpykrypa reonoruueciofi cnyxbsr Onumnuagnicxors FTOKa

Tnasuriit reonor OI'OKa

. ¢
i Ciryx0a . reonora OIOKa:
! reonor — |
i THAporenor — 1
|
T'naBHeIA reonor I'maBHEIA TeONOT I'naBuelf recnor
Kapbepa xapbepa Kapbepa
«TutaMyxTan «Bocroansiity «braropartHeiiny
Teonor kapsepa — 3 Teonor xapsepa — 5 T'eonor xapbepa — 3
Texuux — reosor — 1 Tnpporeonor — 1
Texuuk — rugporeosor — 1
Topuopabounit Ha TopHopaGogu i Ha Topropabownii Ha
TEOMOTHYECKUX T€OJIOTHIECKIX FEONOTHICCKIX
paborax — 3 paborax — 3 paborax -3

IKcnayaTanHoHEAs Pa3BegKa

OxcrmyaTanEoHHas pasBenka B Kapsepax Ommvnuamuackoro ['OKa
BBITIONHAET 3371249y MOBBILIEHHS TOYHOCTH MHAOPMALIMH O py/e, HepeBo-
na 3anacel kareropu C, u C,, moNyYeHHsIe NPy NeTalbHOM passeike,
B KaTeropuio B 3a cyer crymeHus ceTu pa3BeqoYHBIX BbIpaboTok (ceTu
onpobopanns) B 2 pasa MpH ONepexaromeli u B 4 paza — IpH compo-
BOMKIAFOLIEH IKCILTYTAIMOHHOMN pa3Beike, JOBOASA CETh ONPoOOBaHMA OT
50x50 M 110 6x8 M. YBenuueHre KOMMIECTBA TO4YEK OIPpOOOBaHHUS CHIDKA-
€T BEHYMHY OIIMOKK ONpe/eieHns CONepikaHus METala U ero Komu-
yecTBa 10 £15-20 %, YTOYHSS IPH STOM IPAaHHLEI PYAHBIX TEN, KOTOPEIE
ONpeeSIIOTCS TOMBKO [0 JaHHBIM OTIpoOOBaHMs Ha 30JI0TO.

O6nem OypeHus 3KCIUTyaTallMOHHOW pa3BeAKH 3a HOCJIEIHHE 6 JIET
no rofam B Kapeepax Omumnuanunckoro I'OKa, xonruecTBo orobpaH-
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HBIX 11pO6, BBINOIHEHHBIX TPOOHPHBIX aHATM30B HA 30J10TC, 3aTPATEI Ha
ee poBeleHHe IIpUBeieHs! B Tabm. 3. 2.

JlaHHbie SKCIUTYyaTaMOHHOH pa3BeIKH HCIIONB3YIOTCS I IIaHHpPO-
BaHUA JOOBIYHEIX paboT, yIpaBaeHHs [IPOLEcCOM A0OBMH PYIEL, [1OB-
Ce[HEBHOrO KOHTPOJIS 3a NOMHOTOM M KaueCTBOM OTPabOTKM 3aIlacoB
(ompeneneHus coflepKaHA 30710Ta B TIOTEPAHHON py/Ie ¥ pasyboKUBaIO-
el mopoje rpu 1obOprde), ydeTa MeTaiia B OraleHHoH py/e.

DKCIUTyaTalMOHHas pa3Belka Belercad Ha obwvekTax OuMMITHAIHH-
cxoro I'OKa B COOTBETCTBHMH C TOLOBBIMH IUIAHAMM PA3BHUTHS TOPHBIX
paboT ¥ ozIpasiesnseTcsa Ha ONePEXkKaroLIyO M CONPOBOKAAIOIIYFO.

OCHOBHBIM BHIOM paboT IIPH SKCIUTYaTalMOHHOM pasBellke sIBIseTCs
6ypenue u onpobosanue ckBaxuH. Ha HavambpHO# cTamuu paspaboTku
MECTOPOKICHHH KaphepaMH Ha IOBEPXHOCTH MECTOPOKICHUA B 30HE
BBHIBETPEHHBIX HOPOX B KOMIUIEKce ¢ OypeHHeM CKBOKHH NPHMEHACTCS
NpOXOIKa pa3BeAOYHbIX TPAHINEH.

Tabmmua 3.2
O6beMbl K CTONMOCTH BLIIGJIHEHHBIX IKCNIOPA3BeACYHbIX padoT
pa OnumnuagsackoM TOKe 3a mepuon 2003-2008 rr.

= CronMoCTs
Ci 1 M. Bype- =
o | BTOMwHCTE M. B TOM HMCIiE Q w &
g HIA B LIgHaX §'—5 3
g 2007z =] ¢ =
> B % ol |
H g el ¢ 5
. & o s = g
= & = > Hal )
N g = =Y sl © 2
Ton = : a S 2 [E8 & 2
S clS| = | 5| 8|6z &8 &
@ P a. = e = =] =25 o) 5]
9 ] o s = = . AR = =]
=9 s = - o 2 IS o o | =al 3 =
9] : = a. = = o 2 o | & T =
= E = © & > 1) 2 el & &
= © s \© Q = o © 2 128 = <
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3| 5| 8| 2| 3 g E £ | & |28 § g
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2003 | 32331 | 24898 | 7433 |474,6|1197,5{20717,61]11816,59{8901,02| 5797 | 153 | 886,94 |21604.55
2004 | 40040 | 34373 | 5667 |474.6|1197,5|23099,66{16313,43|6786,23| 8151 | 153 | 1247,1 |24346,76
2005 | 34285 | 29534 | 4751 [474.6{1197,5|19706,16|14016,84{5689,32| 5562 | 153 | 850,99 [20557,14
2006 | 38996 | 34487 | 4509 |474,6|1197,5|21767,06|16367,53{5399,53| 7800 | 153 | 1193.4 [22960,46

2007 | 32815 | 28658 | 4157 |474,6{1197,5|18579,09|13601,09{4978,01| 8464 | 153 11294,99|19874,09

2008 | 32413 | 25584 | 6829 |474,6/1197,5|20319,89|12142,178177,73|10458 153 |1600,0721919,97

Beero|210880{177534 33346 124189 | 84258 {39932 |46232 7073 | 131263
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Ilpu onepexxarommei 3KCILTyaTallHOHHOH pa3Be/ike OypeHue CKBaXHH
BejeTcsa cTaHkamu mapomeyHoro Oypenms BTC-150, CBIII-250 u yc-
TaHOBKOM KonoukoBoro Oypenus - TCBY-200 (puc. 3.4). Ha 6ypenue
CKBAXKMH OIEPekaronieil SKCIUTyaTallIOHHOH pa3BeIKH COCTABIIAETCH
ilaciiopt GypeHHs CKBaXHH JKCIUTyaTallHOHHOH pa3sBEIKH, NPENCTABIIA-
fomuit coboif MIaH ropy30HTa C YKa3saHHeM MecT OypeHus, ITyOUHEl U
uomepos cksaiuH. IIpu Gypenmn ycranoskod TCBY-200 kpome mac-
nopra OypeHHsA CKBXMH, COCTaBJIAETCSA IeOJIOro-TEXHUYECKHA Haps
(T'TH) Ha KaXZYIO pa3BeJOYHYIO CKBAKUHY.

Ha MecTHOCTH MpOeKTHbIE CKBAXKMHBI BBIHOCATCSA MHCTPYMEHTAIIb-
HO MapKUIeHaepckod ciyx00i, cO CHEMKOH MX YCThA MO OKOHYAHHIO
6ypenns. Ilpu Gypenun ckpaxuH rIyOuHol Gonee 100 M, reonorom
1IPOU3BOUTCS KOHTPOJIBHBIA 3aMep €€ NTyOMHBI H HHKITHHOMETPHIO 110
oxoHuaHuH Oypenns. Bce npobypenHbie 3KCILIOpPa3BENOYHBIE CKBaXH-
HBbI HAHOCATCA Ha re0Ioropa3BeJouHble TUIaHbl TOPH30HTOB. [ eonoraMuy,
06CITy>KMBAIOIMMM KCIUTYaTalIMOHHYIO Pa3BeIKY, IOCTOAHHO ITOMOJIHSA-
eTcs 6a3a JaHHBIX [0 SKCIUTYaTalHOHHOM pasBelke B nporpamme Data-
maine.

CKBa)KHHBI PAaCIONAraloTcs Ha pa3sBeNOYHBIX MPOQWLIX, BIMCAHHBIX
B Pa3BENOYHYIO CeTh BBIPAOOTOK NETalbHOH pasBelky, ¢ PacCTOSHHEM
mexkay npodwismn 12,5 - 25,0 M. PaccTosHue Mexy CKBaXHHAMH{ Ha
npodmie —12,5 -25,0 M. B oTAensHBIX ciyyasx (yTOYHEHHEe KOHTYpa
PY/IHOTO Tella, HeOonpiuue pasMephl PYAHOrO Tella, €ro CIIOKHasi MOp-
ororust) paccTosHHe MEXTY CKBOKHHAMHU Ha Npodie yMeHbIIaeTcs
10 6 M. I'mybuna cxsaxun npa 6ypesuu crankamu bTC-150, CBII-250
cocraeser oT 5 1010 M U onpeensercs BHICOTOH JOOBMHOIO yCTyTIA.

Ipu 6ypennu ycraHoBKo# konorkosoro Gypenus TCBY-200 miy6wu-
na ckBaxkuH ot 10 g0 200 M. Ha TCBY-200 npumensercs 6yposoi cHa-
pan CCK-59, nuaMeTp MoTy4aeMoro KepHa COCTaBIeT 35 MM.

JIOKyMEHTAIIMIO CKBXHH BEIeT reosor; ompoboBaHue — ropHOpa-
Ooumii Ha reoJIOrMyeckux paborax Ioj PYKOBOACTBOM M HENOCpesc-
TBCHHOM KOHTpOJie onpoboBanus reonoroM. B onxy npoby orbupaer-
cs Marepuan ¢ uHTepBaya Oypenus 5,0 M npu OXHOPOIHOM Marepua-
jie; pa3HbIe THTONOINYECKHEe Pa3HOCTH MOPOA OMpPOoOYIOTCS pasiesibHO.
OToGpaHHbIH MaTepyal COKpAIAIoT [0 MOTy4eHus npoOs! Maccoi 4 Kr.
Cpenumit uHTepBai onpoboeatms — 5 M. Ipu kepHoBOM Onpo6oBaHHH B
npo6y oTOHpaeTcs BeCh KEPH C MHTEpBaa OnpoboBaHMA.
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ConpoBoaaromascs SKCIUTyaTa/lHOHHAs pasBellka IPOBONUTCA HA
oTpabaThiBaeMbIX PYIEBIX GIIOKAX H 3aK/IFOYAETCs B ONPOOOBAHAYU B3PbIB-
HBIX CKBaKKH. OHa NPOBOIMTCS B TeX CIyHadx, KOIJa He IPOBEICHA Olle-
peXaoNias SKCIULyaTalloOHHas pasBeika, Jubo e€ ceTd HeNoCTaToyHO
1A YTOYHEHMA PYIHBIX rpaHuil. bypeHne CKBaKUH OCYIIecTBIAETCA Oy-
posbvu crankamu CBII- 250, ry6usa cxpaxkus 10 M. MuTepsan onpo-
Goparusa 10 M, nepeGyp He onpobyercs. MarepuasioM DpoObI ABIAETCS
6ypoBoH LuTaM, 0Opa3yIOMMHACS B pe3ynbTaTe OypeHus.

TIpo6a oT6upaeTcs ¢ IIOMOMIBIO XKeNOOKOBOTo Mpob00TOOpHIKa, KO-
TOPBIN YCTAHABIMBAETCA Ha IOBEPXHOCTH FOPU3OHTA Mepen Hadanom Gy~
DEHHA Ha ITyTH ABIDKEHI BOMYIIHOHA cTpyH BhiHOCA iiama B 1,0-1,2 M
OT YCTBA CKBXHHBI COrIacHo « THCTPYKIINH 110 OIPOOOBAHMIO CKBaXKIH
SKCIUIYaTAlHOHHOM pa3BelKuy. BCro JOKYMEHTALMIO CKBAXHH IKCILTY-
aTalMOHHON Pa3BEIKH reosior BENET B JKypHAJIE, B KOTOPOM OTpaXKaeTcs
clieyIomas HHGOopMauys:

Homep | Haume- | Hurepsan | Jlnuna | Teo- | Bec | Comepxa- | Cpemee | Jlara | Otwmer-
npoBsl | HoBaHue | onpoboBa- | MPoOH | JIOTH- | PO~ HHE colepxa- | onpo- | Ka
BBIPA0OOT-| HM, M yec- | Ob | 3070Ta, HHE fopa- | ycThs
K Koe /T 3050Tafo | HEA | CKBa-
or | mo ormi- BBIPAGOT- SKHHBI
canue Ke, /T

C uenpio YTOYHEHHUS KOHTYPOB PYIHBIX TENI Ha TIOBEPXHOCTH Ha Ha-
YaJpHOM CTa[MU 3KCILTYATAlMN MECTOPOKACHMA [IPHMMEHIETCH MEXaHk-
3MPOBAHHAA TIPOXOJIKA PA3BEJOUHEIX TPAHIIEH 110 Pa3BeNOYHBIM Ipohu-
nsM depes 10-20 M. Jmmsa TpaHIIeH OmpenesisaeTcs ¢ y4eToM IIONHOIo
nepeceueHns PyAHBIX TeJl ¥ BHIXOIOM BO BMEIIAIOIIME Opos! Ha 15-20
M. TIpoxoyka Tpanieit ocymecTrisercs 6ynpaoszepamu. [loce npoxon-
K TpaHIIEH MMOJIOTHO JOKYMEHTHPYETCS [€0JIOrOM Kapbepa M IIPOH3BO-
muTca 60po3IoBoe olpoboBaHue Io10THA TpaHmer. Cedenue 60po3b!
5 x 3cm, anuna ee 1,0 M, Bec po0Os! coctanaeT 3,8 - 4,2 k.

Ilo pesyneTaram SKCIUIYaTalFiOHHO-Pa3BEIOTHBIX PAOOT COCTABILIIOT-
CsL COPTOBBIE IUIAHBI TOPH30HTOB Kaphepa M MPOMBIIIICHHbIE Pa3pe3bl.

CopTtoBsle TU1aHBl COCTABIIAIOTCA B maciurabe 1:1000, Ha HUX BEIHO-
CATCSA B CHCTEME KOOPIMHAT HMPOEKTHBINA M QaKTHUYECKHA KOHTYp OTpa-
60TKH, pa3BefOYHbIe JTMHHH H HX HOMEpa, CKBAXKMHBI KCIUTyaTallloH-
HOM pasBeNKH M JIPYTHe TOpPHBIE BEIPaOOTKH, MX HOMEpA, CONepKaHHS
30710Ta, FPAHMIIBI PA3HBIX COPTOB PYI M ITYCTBIX HOPOX (pHc. 3.5).
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DT nUIaHEl SIRJIAOTCS OCHOBOH /U1 BLITOJIHCHMS TUIAHMPOBAaHUS O-
OBIMHBIX paboT, CENMEKTHBHON BBIEMKH TOPHOPYLHOM MACCHl H& PYIHBIX
6r0Kax, pacuera IIMXTOBKH PyAbl IUIA [OJa4M Ha mepepaboTky, ydeTa
HOrameHHoi ¥ 1oObITOH Py/IbI, ONpeNeeH s OTEPh H pasyboKUBaHKsL
pyZbl IpH Jo0BIYe.

[IpoMbIIUIeHHBIE Pa3pe3bl COCTABIAIOTCA UL JOKYMEHTAJIbHOTO
OATBEPXKEHHS JOCTOBEPHOCTH PE3YIETATOB NeTANIbHOM pasBe/Ky Mec-
TopoxaeHus. OCHOBOM UL HUX ABJISIOTCS TEONOrUYECKHE IO/ICUCTHBIE
paspessl 10 pe3ylbTaTaM pa3BelKH, Ha KOTOpbie, 10 Mepe OTpaboTKH
FOPH30HTOB Kapbepa, C COPTOBhIX ILIAHOB FOPU3OHTOB BEIHOCSTCS CKBa-
JKWHBI SKCIUTYaTallMOHHOH pa3sBe[KM C UX HOMEpaM# U CONEpPXKaHHAMH
30510Ta, MOMABIINE Ha JIMHUIO JaHHOro paspesa (puc. 3.6). B urtore Ha
INIOCKOCTH paspesa COoBMelIaeTcs MHQOpMalUs O pa3sBeIOYHON CeTH,
PYIHBIX IPAHULIAX H CONEPKAHMH 30/I0TA IO IBYM BHIAM pasBelKH (ae-
TaTBHOM M DKCIULYATAIIHOHHOM), YTO MO3BOJISIET KOPPEKTUPOBATh IIPE-
CTaBlIeHHE O MOP(ONOrHYeCKUX OCOOEHHOCTAX MECTOPOXKICHMs, Xa-
pakTepe pacupe/eNeHHs 30]0Ta H HCIIONb30BaTh 9Ty HH(OPMAILHIO 1K
BE[CHHUH JaNbHEHIINX SKCIUTYaTAllMOHHBIX ¥ Pa3BeJOYHEIX paboT.

T'eos10ro-TEXHOJOTHIECKOE KapTHPOBAHHE

TTo TeXHOMOTUYECKHUM CBOMCTBAM 30JI0TOHOCHBIE PyAbl OTpabarhipa-
emplx 'OKoM MecTOpOX/IeHHH CYIeCTBEHHO OTAMHAKOTCA, YTO Mpezo-
TpENe/IHIO Pa3/IHbIe CXeMbl UX NepepaboTKH Ha 30/I0TOU3BIIeKaTe b
HeIX (pabpuxax. OxucneHnsie pyasl Onummuanunckoro 1 TeipaguHCKo-
ro, a TakKe nepBUYHbie pyabl OJEHEro MECTOPOXKICHHHI ABILIOTCS JIeT-
K00OOraTHMBIMH, IepepabaTEIBAIOTCA 110 CXEME NPSIMOT0 LUAHAPOBAHMS
¢ JOCTIDKCHMEM M3BNedeHus 3oi0ta 94-96%. Ilo 310k xe cxeme OymyT
o6oramarscsa | pyabl HOBOTO BCKPbIBA€MOIo THTHMYXTHHCKOIO MeCTo-
POAIEHHS, POEKTHOE H3BIICYCHIE 30JI0Ta [0 HAM cocTasnser 88 %.

Pynsl Apyroro ocBamBaeMoro MecTopoxaenusa biaarogarsoro OymyT
nepepabaTsIBaTECs 1O Gollee CIOXKHOK TPaBUTAUMOHHO-(UIOTAMOHHO-
1HaHucTOM cxeme. [IpoekTHOE U3BIIEUeHHE 30110Ta cocTaBiseT 89,3 Yo.

HauGonee CIOKHBIMH [0 000raruMOCTH SBILIOTCS IMEPBUYHBIE PYIBI
ONMMIMAIUHCKOIO MECTOPOXIEHHS, COCTaBILTOMe Oolee MONOBHHEI
chipsenbix 3aracos ['OKa. Pyme! 514 30510T0-Cymbdummble, rie okoro 40 %
30J10Ta HAXOOMTCA B BUIE TOHKHX M MEJIKHX. BKITFOYEHHMMA U OTKPBITHIX Cpac-
TaHui ¢ CyTb(UIAMY (apCEHOMUPHTOM, MMPPOTHHOM, AHTUMOHUTOM). ITH
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PYIBI HepepabaTbBarOTCs 0 CaMOH CITOXKHOR cxeme: H3MeNIsYeHue-(QIIoTa-
LH-0M00KHCTIEH e (QIIOTOKOHLIEHTpaTa-1IHaHIpOBaHue OHOKEKOB ¥ XBOC~
TOB QuioTaiu. V3BiedeHne 30710Ta 0 9Toil cxeme cocTasiaet 82-86%.

VYuTHIBAg 3TO MHOTOOOpA3He TEXHOTOIHIECKHX CBOHCTB [IPH UMEIO- -

Heiics JOBOIBHO PEIKOH CeTH TEXHOIOIHYECKOTO ONIPOOORaHMA Ha MEC-
TOPOXK/IEHHSX, CO3JAHHON HA CTaJuM NETalbHOM PasBelKH, /Uil HOmy-
YeHHd OIepaTHBHOM H 0oliee JeTAIBHONH MHPOPMALIUH, FEOIOTHYECKas
cimyx6a KOMOHHATA BBIONHAET e0NOro-TEXHOJOTHIECKOe KapTHPOBa-
HUe OTpabaThIBAeMbIX MECTOPOXKICHMM.

JlaHHBle KapTHPOBAH¥S HCIONB3YIOTCA VI ONEPATUBHOIO M Iepc-
ITEeKTHBHOIO MPOTHO3MPOBAHMS KadecTBa JOOBIBAEMEIX U mepepabarsi-
BAaEMBIX PYJl, OpraHH3alliy YCPEAHEHNI HX Tiepesi rofadel Ha GpaGpuKy.

TeXHONOTHYECKOE KAPTHPOBAHME BIIIOYAET CIIeLYIOLIe BAIBI paboT:
oT6op 1pob, reoIOrHYeckoe OIMCAHME MaTepraa IpoGkl, MUKPOCKOIIH-
qeckoe M3yYeHHe MMHEPAIbHOTO COCTaBa, aHaNH3 IIpod Ha ColepKaHue
30JI0Ta M COMyTCTBYIOLIUE 3IEMEHTHL, HccaeqoBanye npob Ha oboratu-
MOCTB TI0 COKpAIleHHOH CXeMe.

Ha OnmuMITaaiMHCKOM MECTOPOKISHIH I F€0JI0r0-TEXHOIOTHYeCKO-
I'0 KAPTHPOBAHUS HCTIONB3YIOTCS BCE MPOOBI IKCILTY ATALMOHHON PasBeIKH.
B HHX onpenensercs NpoOHPHBIM aHATH30M COIEPIKAHHE 30JI0Ta H PEHT-
reHo-(TFOOPECLIEHTHBIM aHATM30M COZIEPYKAHUEe CYPbMBbL, MBILIBSKA, CEPBI
obmell 1 CynpQUIHON, KANBIW, yIlepoa opranudeckoro. [lo orrome-
HUIO COZISpXKaHus B IPoGe cepbl CYNIbOHIHOM K CONEPIKAHMIO B 3TOU Ipole
cephl 061IeH onpeensercs CTeneHp okucerus pysl. [lo crenenu okuc-
NeHus pymel pasnesnsrorcs Ha mepeidrbie (100-80 % cepsl cymbdumHOM),
cmernannble (80-20 % cepsl cymbhunHOM), oxucnennee (20-0 % cepsl
cyms(upHoi). Ilo pe3ynbraTraM aHaIM30B COCTABIIOTCS TEXHOIOIHHEC-
K¥ie COpTOBEIE TUIaHB! 0TpabaThIBAEMbIX TOPM3OHTOB Kaphepa, Ie MO CTe-
TIEHY OKHCJICHHS BBIIEISETCS TPH COpTa PyH: NEpBHYHEIE, CMEIIAHHbIC U
OKHMCJIEHHBIE. DTH COPTa pyII IIPU JOOIME HX M3 Kaphepa CKIaUpYIOTCs Ha
cKJIazax B oTHebHsle mraberis. B nepBryHON pyae BEIIEILIOTC YYACTKI
YIIEPOIHCTBIX PYH, YHIacTKH pynsl ¢ BeicokuM (Gonee 0,35 %) comepika-
HHEM CypBMBI H y9acTKH ¢ BBICOKHM (Bomee 12 %) comepxxaryeM Kajb-
. ViepoaucTsie pyasl pH J00bIYe CKIANMPYIOTCS OTOENBHO Ha CKITane
TepBUYHOM pyabL. Py/el ¢ BEICOKHMM COJIEpKAHUEM CYPBMBbI, KABLHA [IPH
J06BIMe IIMXTYIOTCS C TISPBHYHON PYIOH ¢ HM3KAMHE COESPKAHHAMHE 3THX
5JIEMEHTOB JUIH TIOTyYeHus TpeOyeMOoro CTaHAapTOM Ka4eCTBa pyabl.
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Ha mectropoxncuvu TurtuMyxTta ¥ brarogaTHoe TEXHOJIOIHYECKOE
KAPTUPOBAHHE 3aKIIOYACTCs B OMPENENEHUM CTENEHU U3BICUEHHT 30-
JI0Ta U3 PYIBl NPSMBIM [IMaHAPOBAHMEM Ha CTaJHU SKCILTYaTallMOHHOM
passexky. OHO MPOBOIAMTCS IO CKBAXHHAM 3KCIUTYaTallMOHHOMH pa3Ben-
Al WK OypOB3PBIBHBIM CKBaykuHaM 110 ceTd 50 x 50 M Ha xaxxaoM ropu-
souTe. Vi3 KepHa M IIJIaMa 3THX CKBaXHUH OTOMPAIOTCs TEeXHOIOTHYECKHE
npoObl, 10 OHOH Mpobe Ha CKBAXKHHY.

Bec orOupaeMoil TeXHOIOrHYeCKOH IIpoOsl He MeHee 2 KI, IIPH Mak-
CHMAJILHOM pazmepe Kycka B nipobe 20 mm. [Tpo6si mocTynaroT Ha OIIbIT-
HO-[IPOMBIIUIEHHYIO ycTaHOBKY (OITY) Omumnuanunckoi 3U® pis on-
pereieHus U3BIeYeH s 30/10Ta IpAMBIM DuaHuposanuem. [1o pesynsra-
TaM MCCIeTOoBaHuit Npob Ha ONpeNeNeHHe M3BICUECHHS 30/10Ta IPAMBIM
IHAHMPOBAHHUEM COCTABJIOTCSA KAPThI TEXHOJOIHYECKOH U3y9EeHHOCTH
MECTOPOXKIEHHS 110 TOpH30HTaM. Ha HMX BEIHOCATCS KOHTYPbI PYbI
Ha TOPHU30HTE 10 NAHHBIM JKCIUTYaTallHOHHOHM pa3Be/IKH, YKa3bIBAIOTCS
MecTa oT00pa TEXHONOrHYeCKHX Npob, HoMepa npob, conepxaHue 30-
5noTa B 11pobe, u3BIeHeHHE 30710Ta (B %) NIPAMBIM LIHAHMPOBAHUEM. JTa
rHGMOpMalHs HCIIONB3yeTCS I ONIEPaTHBHOTO IAaHHPOBaHus J00BIY-
HBIX paboT, pacyera OXKHMAAEMOTo M3BJIeYeHMA 30/I0Ta Ha 30JI0TOM3BIIe-
karensHol dabpuke.

Jlo6brua pyasl, CeIeKuHs, IAXTOBKA, yCPeAHEHnE

[pyu BoimonHeHuM HOOBMHBIX paboT reonorudeckas ciayxba pyko-
BOJICTBYETCH NEOIOrHYECKUMH KOHAULUMAME Ha DYy U TPeOOBaHUAMU K
pyie, noctynaromeii Ha nepepaboTKy (CTaHAapT Ka4yecTBa) Ha 30JI0TOH3-
BlIeKaTebHbIe (abpuKu.

Paseenounsie (reoJIOTHYECKHE) KOHIUUMK ONPENENIIOT YCIoBUI
OTHECEHHUS Pyl K GaJIaHCOBBIM, SKOHOMHYECKH LE/IECO00pasHbIM K BEI-
€MKe; OCHOBHBIMH IapaMeTpaMK HX SBIIAIOTCS OOPTOBOE coliepikaHue,
MOIHOCTH PYIHBIX Tell (MHHHMAJIBHBIE) H IyCTBIX MPOC/IOEB (MaKCH-
manbHbie). Konguuu pa3pabaTpiBatoTcs U YTBEPKAAIOTCS I KOKIOIO
pa3BeqaHHOIO MECTOPOMKICHH.

Ha ocHOBaHMH 3TUX KOHOMLIHIA reonormyeckas ciyxba IpoH3BOIMT
IIOJICYET 3aN1acoB IIOATOTOBIEHHBIX K BRIEMKE Pyl M pa3e/eHue (Ceek-
1MI0) TOPHOHM Macchl IO CONEPIKAHUIO 30JI0Ta HA BCKPHIITY H PYLY.

Bcxprima — ropHas Macca ¢ COfIep)KaHHeM 30J10Ta Hibke 60pToBOro
cofep KaHus, yCTAHOBICHHOTO KOHAMLMSMHM s pyABI oTpabarsiBaemMo-
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[0 MECTOPOYXKIEHUS — CKJI8IUPYETCS BO BHELIHHE OTBAJIL] IYCTBIX IIOPOI.
CxanpHas MOpONA BCKPHILIM, IPUrOfHas 10 (H3MKO-MEXaHMHECKHM
CBOMCTBAM, MCTIONB3YETCS NS MPOM3BONACTBA 1E0Hs, OTCEIIIKH JOPOL
CTPOHMTENHCTBA JaM0 XBOCTOXPAHMIHILL.

Pyda—ropHuas Macca, COIepXKaHue 30710Ta B KOTOPOH Bl 60pTOBO-
o COAEpKAHUS, YCTAHOBJICHHOIO KOHIMIMAMY, pasfernsercd Ha banan-
COBYIO M 3a0aTaHCOBYIO.

Banancoswiru s161510mes 3anacsl, WCIIONB30BAHHE KOTOPBIX 3KOHO~
MMYECKH 1IeTIeco00pa3HO ¥ KOTOPBIE YAOBIETBOPAIOT KOHIHIIHAM, yCTa~
HOBJICHHBIM JIJIS TTOZCYETA 3a1aCOB B HEAPAX.

3abanancosvimu AGAIOMCA 3GHACH], UCTIONB30BAHME KOTOPLIX IPH
JIOCTHTHYTOM TEXHIYECKOM YPOBHE 3KOHOMUUECKM HeEUENeco00pasHo
BCJIEICTBME HHM3KOIO COIepyKaHMs 30JI0Ta B pyde, 0coOOH CIOKHOCTH
YCIIOBHI SKCIUTyaTally HITH HeOOXOMMMOCTH IIPUMEHEHHS OUeHb CII0MK-
HBIX TIPOLIECCOB MepepaboTKH, HO KOTOpBIE B JalbHEHIIEM MOIYT AB-
JSTBCS 00BEKTaMH TPOMBILIITIEHHOIO OCBOEHMA. JTH PYIbl CEJIEKTUBHO
NOOBIBAIOTCA B Kapbepax ¥ CKIAUPYIOTCA B OTHENbHBIEC PYIHBIE CKIIa-
JBL, TJIE COXPAHSIOTCS 0 HACTYIUICHHI MOMEHTA LIeNlecO00pasHOCTH MX
riepepaboTKH.

JlononauTensBEE (TEXHONOTHYECKHEe) TPeOOBAHIS K KAYE€CTBY 30710~
TocoHepKauie pyms! nofapaeMoi s nepepaboTKH Ha 30I0TON3BIIEKa-
tespHbie Gabpuku OmummuaguHckoro 'OKa onpenenarorcs TexXHOmo-
THYECKUMH MHCTPYKUmsIMU (haOpUKY U CTaHIapTaMH, pa3pabarsiBaeMbl-
MM JUIS K&XKIOTO TEXHOIOTHYECKOTO THIIa PyAbl Ha OIpENeIeH b CPOK
neticrpus A kaxnoi 3U®. Cranmapt npennpusITHI CONIaCOBRIBAETCS
¢ DTaBHBIM reosiorom Onumiaauackoro 'OKa.

CraHaapT ycTaHaB/MBaeT TpeOOBAHK K COCTaBY Py/Ibl, IOaBaeMOH HA
(abpuxy, Harpumep, Wi OMMMIMATMHCKOIO MECTOPOKIEHMA ~ II0 COIep-
JKAHHUIO 30JI0TA, MBIIIBIKA, CYPbMBI ¥ CePEI, a TAIOKE YCTaHABIMBAET MAKCH-~
MaJIBHBIA pasMep Kycka pyIbl U €8 BIIAKHOCTh, OTCYTCTBHE MOCTOPOHHMX
peMeToB (MeTalUIa, NepeBa, Mace/ ¥ T.J.), JAOIyCTHMBIH ypoBeHb (OTHO-
CHTENLHBIN) KoJeGaHms CONepKaHus 30/10Ta MEXIY CMeHaMU (CYTKaMu).

BriienieHue ¥ OKOHTYpHBAaHWE PyHbl IPOM3BOAMTCS Ha COPTOBBIX
IUTaHaX, KOTOPBIE COCTABIIAIOTCA Ha KA/l 0TpabaTeiBaeMblii FOPU3OHT
Kapbepa I10 JTaHHBIM JeTaJbHOH H 3KCIULYaTalMOHHOM pa3BeKH.

Jns pasnenpHoi (CeeKTHBHOM) BEIEMKH Pa3/IMYHBIX COPTOB OPHO-
PYAHOM Macchl Ha B30PBaHHBIX PYAHBIX ONIOKaX B Kapbepe MX pasrpaHu-
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YeHMe TIPOU3BOINTCS MO COPTOBBIM IUIaHAM FOPM30HTOB IIyTEM BHEIHOCA
Ha MECTHOCTE B Kaphepe OTIOPHBIX TOYEK I'PAHHUL] PyAbl, IPAHHUL] Pa3HbIX
COPTOB Py HHCTPYMEHTATFHO MapKIIeHaepCKol CiTyk00# npoHyMepo-
BaHHBIMY [€PEBSHHEIMH BELIKAMH ¢ KPACHBIMM QaskKKamH, C paccTos-
HESM I10 JTUHEE MeKIy HuMH 3-5 M (puc. 3.7, 3.8).

OTH pyIHbIe KOHTYPbI KOPPEKTUPYIOTCA TE0JIOraMH KaphepoB ¢ yde-
TOM €XKECYTOYHOTO BHU3YaIbHOrO OCMOTpa JOOBMHBIX PYAHBIX OIIOKOB;
IIPH 3TOM YCTPaHsIeTCs BO3MOXKHOCTE NPOITYCKa MEJIKUX PYIHBIX U Ge3-
PYIHBIX YYaCTKOB, a TAKKe YTOYHAETCH TPAHHUIA MEXTY PYIOd ¥ BMeIla-
HOIIMH TIOPOAAMH.

B nipouecce skckaBalMy FpaHyLa PYJbl M PasTPaHH4EHUE MEXKTY COp-
TaMH Py KOPPEKTHPYETCS TONBKO T'e0NOTHIeCKoH CiTy:x60H kaphepa.

EsXeJHEBHO, TIpH JOOBMME PYABI B Kaphepe INIaBHBIM I'€0JIOTOM Kapb-
epa, WIM Te0JIOroM Kaphepa, 3aHATHIM Ha NoOkuHbIX paboTax, B «Kuure
reoJIOrdHYecKHX YKa3atumily ropHOMY IIepCOHAy NAeTcs pasHapaaka Ha
HO6BIYY PYIBI ¢ pa3HbIX PYOHBIX OJIOKOB (TOPHU30HTOB) B ONPENEIEHHOM
COOTHOIIEHUH (IIMXTOBK2) A ObecriedeHus IUIAHOBBIX IIOKA3aTenel
1epepabGoTKH PYIBI IO KaYeCTBY, CONEP>KAHMIO U M3BIeYeHUe MeTaia. B
pasHaApsIIKE YKashIBAIOTCSA SKCKABaTOPEl Ha HOOBIYE PYMBI, MX pAcIono-
KEHHE Ha PyIHBIX GIOKaX rOPU30HTOB Kaphepa U MOPAHIOK paboTs! (Ha-
NpaBJieHHe 3aX0NOK SKCKaBaTOPOB), a TAKOKE MHBIE YKa3aHHs IepPCOHAIY
ropHOTo yuacTka. Bee 9TH yKasaHHA reoJorH4ecKoM CITy>KObl MoayIexar
BBLIIJONHEHHIO, a B CIyYae BOSHUKIINK OTKIIOHEHUH, M3MEHEHHUS B pasHa-
psiIKe COITIACYIOTCS C IIIaBHBEIM [E0IOTOM HITH Ie0JIoroM Kapbepa.

CenextuBHas OTpabOTKAa B30PBAHHOM IOPHOM MACChHl HA PYIHBIX
FOPU30HTAX KapbepoB NPOH3BOIUTCA CIYKOOH TOpPHBIX y4acTKOB (rop-
HBIMM MACTEPAaMH ¥ MAIIWHHUCTAMH 5KCKAaBATOPOB) B COOTBETCTBUH C
YKasaHHAME Ieonoros B «KypHane reoJOrHyecKux yKa3aHWi» 10 BbI-
KOIIUPOBKAM K3 COPTOBBIX IUIAHOB TOPH30HTOB, KOTOPHIC BHINAIOTCS re0-
JIOTaM¥ Ha KaXJIBIA 5KCKaBaTop, paboTaroIuH Ha pyIHOM b1IoKe.

KonTtposs 3a cenexiyeil pyAbl ¥ BEIIOJHEHHEM 3aJaHUH 10 LIUXTOB-
Ke py/Ibl OCYIIECTBIILETC TOPHBIM Ha30pOM KPYITIOCYTOYHO U M€ONOTH-
yecKoll cITykO0H Kapeepa B OIIHY CMeHY, a IIPH HeoOXOIUMOCTH (04eHb
cnoxHas GopMa pyAHbIX TEN) TeoNIOTHYecKoe 00CITy )KHBaHHEe OpraHK3y-
ercs U B HOUHYIO CMEHY.

B nexa6pe 2007 r. B ONBITHYO 3KCINTyaTalmio Ha OuMIIAaguHC-
xom I'OKe BBeIeHa aBTOMATU3UPOBAHHAS CUCTEMA YIPABJICHUS TOPHO-
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TPaHCIOPTHBIM KOMIUIEKCOM KoMIIaHuH Wenco, Bimoqaomas 6opro-
Bble KOMIIbIOTEPH Wenco-AXon ¢ MOHHTOpPaMH, YCTaHOBJICHHEIE Ha Iie-
peIBIDKHOM 0OCpYHOBaHHH B Kapbepax (IKCKaBaTOPHI, aBTOTPAHCIIOPT)
H KOMIIBIOTEPHBIC ' CPEACTBA, pa3MElleHHble B 3AAHWUH YNPABICHHSA
Onumnuanuuackoro 'OKa. IlporpamMmHbie cpeacTBa CHCTEMBI KOMIIa-
HuH Wenco 103BONSIOT BHITOMHHATE CO0p HHPOPMALMHU U YIPABIECHHE
B peaJIbHOM BpeMeHH, BelleHHe 6a3pl JaHHBIX ¥ 00paboTKy 3ampocoB,
a TaoKe pellleHMe NpUKIIaAHEIX 3a1a4. 110 naHHbIM 3KCILTyaTallMOHHOM
pa3sBelIKH reolioruveckas ciyx6a MOCTOSHHO NPEIOCTaBIIAET I KaXK-
JI0Oro 0TpabaThiRaeMOro TOPH30HTA GIIOYHYIO MOJENH PYAHOIO Teja B
Oazy maHaEX WencoDB.

Cucrema nospossiet 3G GpekTHBHO YIPaBNATs paboTOH 3KCKaBaTOPOB
M aBTOTPAHCIIOPTOM, JJaeT BHICOKOTOYHOE MO3HLMOHHUPOBAaHHE SKCKABA-
TOPHO#H BBIEMKH M TI03BOJISET JOOHTHCS TpeOyeMBIX NoKka3arernel kavec-
TBEHHOTO PYHOIIOTOK2 Kapbep - CKJIAJ PYIbI - IpHeMHEIe OyHKepa 3UD.

HlobpiBaemMas 3 KapbepoB pyaa, UId YCPSAHEHUs [0 XUMHYECKOMY
COCTaBY H CO3[aHHs HeoOXOOMMOTo pe3epBa JOOBITOH pyabl ULk Iepepa-
OotkH, crraaupyercs Ha OydepHO-ycpeIHUTENBHEIX ckiianax. Ha kax-
b OydepHO-ycpeHUTENBHBIH CKJIaJl NPOSKTHOM ciryx60i kapbepoB
IIPH HENIOCPEACTBEHHOM YYaCTHH ITIaBHOIO FEONora Kaphepa, COCTaBIs-
€TCs MachopT OTCHINTKY CKIIafia.

B macnopre ckiaga, B 3aBHCHMOCTH OT TpeOyeMOro xadecrsa yc-
PETHEHUS PyIB! M CPOKOB GOPMUpPOBAHMS CKJIaNa, YKa3bIBASTCA CxeMa
OTCBHIKH CKJaJia ¥ MECTO pacroiioxeHus mrabenell pyael Ha ckiaje,
onpezenseTca cxema OTTpy3KH pyxas!l co ckiana Ha 3U®. Crraz, kax
IIPaBMIIO, COCTOMT K3 JBYX Wi Oonee wrrabeneil. Omus mwrabens Haxo-
JIUTCS B OTTpy3Ke, Apyroi - B ¢popmupoBanuu. OTrpyska pyasl 3KCKaBa-
TOPOM C YCPEIHHUTENIBHOIO CKJIafa IPOU3BOMUTCS, KaK IIPaBUIIO, BKPECT
OTCHINIAHHBIX CJIOEB, YTO MO3BOJIAET JOCTHIaTh HaMOONbIIEH CTENCHH
ycpenHenus (puc. 3.9).

Pa3Hble TeXHOJIOrMYECKHE THIIBL Py CKIaJHPYIOTCA OTHEIBHBIMU
mrabemsaMu. Ha cxiiame umeercs pe3epBHBIH 3amac pyIsl B KOJIHYECTRE
HE MEHEE MECIYHOH IPON3BOAUTENLHOCTH (pabpuKu.

IIpouecc ycpemHeHHs pyna sBISETCS MHOTOCTYIIEHUYAaTbIM M BKJIO-
4aeT B cebs KOMIINEKC OpraHH3alOHHO-TEXHUIECKUX MEPOIIPUATHH U
CPEJICTB, HANPARICHHAIX Ha CTaOWIN3aMIO ToKa3aTeel KadecTBa pyabl,
noctynaromeit Ha 3UD (puc. 3.10).
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Toxosoe miranrpoBanHe ropHbIX pador

!

Mecsygoe IIaHrpoBatie TOpHAIX paboT

L

CMEHHO-CYTOYHOE IUTAaHHPOBAHHE BbIAAYH DY H3
Kapbepa

!

Tomaua pyast HA YCPEIHNUTEIBHEIE CKIIaIb]

!

— [Tomaua pymst B OVHK epa dhabpuxu

:

Tonygenne nHGOPMAIINE O Ka9eCTBE PYIEL,
noganHoM Ha HabpuKy U KOPPEKTUPOBKA CMEHHOIO
38JJaHS TI0 BBITAYe PYIBL

Puc.3.10 Cxema oprasu3auuy ycpeaHeHHs1 pyabl

[pu nnaHUpOBaHHMM TOPHBIX paboT Ha O, MECHIl IPOU3BOAMTCS
Habop pyAHBIX GIOKOB Ha OTpabaTEIBaeMBIX TOPUM3OHTAX JUIA [10JIyYe-
HUS B ATOre HEOOXOAMMOTO KOJIHYECTBA Py/Ibl C [JIAHOBBLIMU KauyecT-
BEHHBIMH XapakTepHcTHKaMH. CyTOYHOE H CMEHHOE IUIAaHMPOBAaHHE
BBIIAYH PYIBI H3 Kapbepa B PpexKHMe YCPEIHEH S IPOM3BOIUTCS IeoIIo-
ruyecKkoi ciry:x60il kaprepa, OHa OpraHU3yeT H KOHTPOJUpPYET pacyer
IMXTHI A7 TTOJa4YM PYBI IIpH O06kYe U3 kapbepa Ha 6ydepHo-ycpen-
HUTENBHBI CKJial U cOo ckana Ha GabpuKu B COOTBETCTBHMU C IUIAHO-
BLIMH TTOKa3aTeIIIMHL.

Pacnpesenierye aBTOCaMOCBAJIOB MEKIY SKCKABATOPAMH, 3aHATHIMH
Ha OTrPY3Ke PYAbI K3 Kapbepa, NPOU3BOINTCA UCIIETYEPOM Kapbepa, Ko-
TOpBI B TEUEHHE CMEHBI 00eCTIeYHBaeT KOHTPOIb M YIIPABJICHHE IBIKE-
HHEM aBTOCAMOCBAJIOB Ha CKIIal.

PaGoty norpy3049HO# TEXHHKH W aBTOCaMOCBAJIOB Ha OTIPY3KEe PYHbI
sa 3H® ¢ pynHBIX CKIAJ0B OpTaHU3YeT HAYAIbHHUK CKIa1a.
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Ha ocHOBaHuH ONEpaTHBHOrO JAHCIIETYEPCKOTO YYETa INIABHBIM I'e0-
JI0TOM Kaphkepa MOABOIATCS WTOrM BBLINOIHEHMS pa3HApsIKU 1o JoObi-
qe pYOBI 33 KOXKIYIO CMEHY, a TAKIKE BBITIONHEHHE 32)iaHHOH [IHXTORKH
PYAB! IpU ee oTrpy3ke Ha ckiajgsl 1 3M®. KoHTponb KauecTa NOCTy-
naroule# Ha nepepaboTKy pyAbl H KOPPEKTHpOBKa €€ MoJa4H MPOM3BO-
JIUTCS TEOJIOrMYecKor Cty00H MO pe3ynbTraraM SKCIpecc-aHaM30B,
BEIaBaeMblie otaenoM Texanyeckoro koutposs (OTK) I'OKa. B cioyyae
HEeBBIIONHEHNA 2THX [I0Ka3aTeNeH ITIaBHBIM I€0JI0rOM Kapbepa yCTaHaB-
JIYBAIOTCS TIPUYMHBI HEBBIIOHEHHS M JAOTCA YKa3aHHA TOPHO-TEXHH-
4EeCKOMY TepCOHATy Kapbepa, OTBETCTBEHHOMY 3a ofecneueHye 3aaH-
HOHM IIMXTHI PyZbL, O OIPHHATUH Mep [0 KX YCTPaHEHHIO.

. Tabmna 3.3
TleKkasaTeNn CHIGKEHUSA TIOTePhb | Pa3yfouBaAHKA PYALI NPH Aolblue B Kapbepax
Onumnuagunckoro F'OKa (3a nepruon 2003-2008 rr.)

Coxpaneno* Pasyboxupanue
Ton Tum pyn Pyna, | 3onoto, | HopmarueHoe, | DaxkTHveckoe, Yme}ismeﬂﬂe
THIC. T KT TRIC. T THIC. T S
HES, THIC. T
2003 QKUCIeHHAT 37,5 530,9 142.5 120,1 224
Mepsyuman | 1387 | 6452 383,7 125,8 2579
Beero 2003r. 1762 | 1176,1 280,32
2004 Oxucnensas | 28,5 | 1416 137,6 91,2 46,4
TTeperaHas 9,9 57,3 1267 136,3 -6.6
Beero 2004r. 384 198.9 39,8
2005 Oxucnennay | 16,8 | 1515 172,0 1143 ST
TepBuunas 3.3 10,6 129,4 142,8 -13,4
Beero 2005z 20,1 | 1621 44,3
2006 Oxucnennas | 8.3 1870 1054 399 65,5
Heppuunas | 774 | 4283 376,7 142,1 234,6
Beero 2006r. 85,7 | 6153 300,1
2007 Oxucnennas | 4.9 76,4 66,8 22,2 44.6
Mepsuunas | 10,0 150,5 240,1 2623 -22,2
Beero 2007r. 149 2269 22.4
2008 OxucinenHasn = = # = -
Ieppiynas | 17,0 66,0 162 134 28,0
Beero 2008r. 17,0 77,0 28.0
Hroro
2003-2008r; | DCCPYAR | 3523 | 24453 714,9

* . YMEHBIICHO MOTEPH PYALI ¥ 30710TA OTHOCHUTEIBHO HOPMATHBHBIX (HH&HOBLIX)
BEIAYHH
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BrImosHeHHe BCeX 3THX OMMCAHHBIX BUIOB paboT MO3BO/ET PENIUTE
BOTIPOCHI OXPaHs! HEJp — YMEHBIINTE IIOTEPU PYMBI IPH J00bMe (Tabm.
3.3), YMEHBIIUTE KOJUYECTBO IyCTOM IIOPO/B! B IOaBaeMOl Ha rnepepa-
Gotky pyne (pazyboxuBaHue), He IPOIYCTHTH B Iponecce JoOBMM MeJl-
KHe pyIHbIE Tela (HHa4e OHHM OyIyT OTHpaBJIEHB! B OTBAIl ITYCTHIX OPOX),
foree TOYHO, ¢ HAUMEHBIIMMY OMIMOKaMHU, COCTABUTE OIIEPATHBHEIC 1A~
HbI FOPHBIX pabOT U BBIMYCKA 30710Ta HA CYTKH, MECAI M [O/1, HE IONYCKas
xonebaHuil, cTabWIN3UpOBATE KAUECTBEHHBIE ITOKA34TENH PY/bI /IS [epe-
paboTKY (XMMIYECKUH COCTaB, TEXHOIOTMYECKHE CBOUCTEA, Pa3MEpPHOCTD
KycKa PyIbl ¥ T.J.), YTO IO3BOJAET CTaOWIBHO MOMIEPIKHBATE BBICOKHE
[10Ka3aTelTH MepepaboTKY pyABl M H3BJIEYEHHA 30J10Ta U3 Hep.

CrpyKTypHO-T€0JIOrHIecKOe KAPTHPOBAHHE

OcHoBHOM ero 3aa4eil gBnseTcs obecredeHye reoIoruyecKol OCHO-
BOM SKCIUTyaTalMOHHBIX paboT, a Taloke JeTanbHoe H3ydeHHE 0cobeH-
HOCTeH Fe0JIOrMH MEeCTOPOXICHMS, MOP(HOIOrHH PYIHBIX TNl B HX MH-
HEPANIBHOTO COCTaBa, Xapakrepa pacrpeeleH)a U QU3HIECKUX CBOWUCTB
BMEIAIOIHAX TEOPOL.

OTHOCHTEBHO aHHBIX IeTalIbHOMN pa3BeIKy KapTUPOBaHUe oTpaba-
THIBAEMOTO IIPOCTPAHCTBA Kaphepa JaeT 6oslee MONHOE NPENCTABIICHHE
0 TeoNIOTHYECKON MO3UIMI PYIHBIX TeJi, BMEIHAOIUMX IIOPO/, TEKTOHH-
YeCKHMX HApyleHHH M APYTHX Te0IOTHYECKIX 3IEMEHTOB; IPH 9TOM OHO
IPOBOAKTCS C HHCTPYMEHTAIbHOM IIPUBA3KOM KaPTHPYEMBIX SJIEMEHTOB,
yT0 0BecneunBaeT OOJBIIYIO TOYHOCTh COCTABIIAEMBIX JIOKYMEHTOB.

Ieonoruueckas ciryx0a rmpu oTpaboTke Kapbepa IPOU3BOIMT €00y~
YECKyHO TOKYMEHTALHIO YCTYoB (6OPTOB) 1o Mepe NPOIBUIKEHHS (PPOH-
Ta paboT, JOKYMEHTALIA BBUIOJHAETCA HA YPOBHE «TIOAOLIBRLY YCTYNa H
TIPENCTARISET 3APHCOBKY OTKOCA C KPATKMM I€0JIOIUYECKUM OIHCAHHEM.
Ha 3aprcoBKe OTMETArOTCS: NIeTporpaguyecKie pasHOBHMIHOCTH IIOPOI U
¥IX METACOMATHYECKHE H3MEHEHA, MUHEPANbHBIH COCTaB Py, TEKTOHM-
YeCKKe HApYIIEHWS ¥ 30HbI IOBBILEHHON TPELIMHOBATOCTH, 37€MEHTHI
3aJIeTaHUs TEKTOHMYECKUX HapyUICHHH, KOHTAKTOB Pa3/IAYHBIX TIOPOA M
pya. 3apucoBka 06bMHO BhIONHIeTcs B MacmTabe 1:200. [Tpu neobxo-
IMMOCTH JenaroTcs 6onee NeTanbHble 3apUCOBKH, THO60 QOTOAOKYMEHTa-
U DPE/ICTABIISIOUMX HHTEPEC C Fe0IOrHYECKOM TOUKM 3pEHHMS Y4aCTKOB,
orbuparorcs o6pasipr 1 pobsl mopox 4 pyn. Ha ocHoBaHm# 3apHCOBOK
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YCTYIIOB COCTABIISIIOTCS Te0JIOr0-CTPYKTYPHEIE IiaHbl 8 MaciuTabe 1:1000
gepes ofvH ropu3oHT (660 M, 640 M u T.1.).

OcHoBBIBasCH HA 3THX MOTOPU3OHTHBIX IUIAHAX OJMH pa3 B 3 roja
reojioryieckas cry:k0a non pyxOBOICTBOM IVIABHOIO [EONOra Kapbepa
cOCTaBIIeT ([IOTONHAET) I'e0NIOr0-CTPYKTYPHYIO KapTy B OTpabOTaHHOM
npoctpancTBe kapbepa (macmrab 1:2000) (puc. 3.11).

ITo marepuanam CTpYKTypHO-IeOJOrH4eCcKOro KApTHPOBAHMS COCTABILA-
€TCS TAIoKe MEDKEHEPHO-TEOJIOrHYecKasl KapTa MeCTOPOXKACHHMA B KOHTYpax
kaprepa (Mactrrab 1:1000). OcHoBo# ee sBiISeTCA Fe0NIOro-CTPYKTYpHAs Kap-
T, Ha KOTOPOH BBIIEJICHBI YYaCTKH MOPOJ], Pa3MyaroIliecs 1o CBouM (u-
3HKO-MEXaHWYECKHM U TOPHO-TEXHWYECKUM CBOMCTBAM C ONpEIelieHNeM HX
KaTerOpHIHOCTH MO OYPHMOCTH, B3phIBAEMOCTH M 3KCKaBalmM (puc. 3.12).

3Ta KapTa nonoHseTcsa (KOPPEeKTHPYETCs) reosornyeckol ciyx06oii
OII¥H Pa3 B IO/l ¥ UCIIONB3YETCA FOpHOH Ciry#00¥ KapsepoB A% COCTaB-
JICHHWS IPOEKTOB Oy POB3PHIBHBIX H BBISMOYHBIX PaboT.

I'moporeosornyecKye H HHMKEHEPHO-T€0JIOTHICCKHEe HACIoNeHU

Ilpu mapamerpax neiicteyromero Bocrounoro xapsepa Onmmmma-
nuHckoro I'OKa — quamerp no nosepxHoctyd 1,8 xM, cpenpsa rny6uHa
~400 M, pe3ynsTHpYIOMEM yriie oTkoca 6opra — 38° - 0OBOAHEHHOCTE 11O
ronam konebnercs ot 470 go 600 m*/uac.

Bononpurok ¢dopmMHpyeTcs 3a c4eT HOCTYIUIEHHS IOBEPXHOCTHBIX
BOII, aTMOC(EPHBIX OCAIKOB M IPYHTOBBIX (ITOA3EMHBIX BO); ITOCTIEAHHE
coctaBor 85-90% ero obmero oobema.

Jnst ocymieHns Kapbepa HCToNb3yeTcs KOMOMHMPOBaHHAs CXeMa, Co-
CTOsIas U3 BONOOTBOAHBIX KaHAB, HPOHIESHHEIX IO MEPUMETPY Kapbepa
HA TIOBEPXHOCTH, CHCTEMBI BOJOMOHIDKAXOLINX CKBAKHUH C TIOTPYKHBIMHU
HacocaMy, NpoOypeHHbIX ¢ moBepxHOCTH 10 DryomHs! 300-500 M mo 30-
HaM JIpoONieHHs ¥ pacclIaHIIeBAHMS ¥ HACOCHOM CTAHIMM C IBYMS MIEpeKa-
YHBAIOIIMMH OTBEMAaMH, PACTIONIOKEHHON Ha CAMOM HIDKHEM FOPH30HTE
Kapeepa, TIe Boxa COOUpaeTcs B CICUHAIBHO COOPYXKEHHBIN HCKYCCTBEH-
HBIH BOgoéM (3yMIid), U3 KOTOPOro Bofa u oTkaumsaercs (puc. 3.13).

Co3ganHas cHcTeMa BOIOOTIMBA NO3BOJIAET [IPOBOMUTE TEXHHYECKH
MIPaBUITBHYIO, Y9KOHOMHYECKH HenecoobpasHyio U 0e30macHyIo paspa-
B6OTKyY MECTOPOXICHHUS ¢ YIeTOM TpeboBaHHH OXpaHbL U PallHOHATBHOIO
HCTIONB30BaHU BOIHBIX PECYPCOB.

o
A
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B 0643aHHOCTY FeOJIOTHYECKOH CiTy:KOBl BXOOHT OLIEHKA M IPOTHO3
M3MEHEHUH THAPOreOSIOTHYECKHX YCIOBHH B MpoLecce oTpaboTKd Mec-
TOPOKIEHHS, & TaK XK€ BOJONPUTOKOR B Kaphep NP pa3sBHUTHH MOPHBIX pa-
60T IO TUTOIAMM K Ha IIyOuHY; IpOrHo3 yCTOHYMBOCTH GOPTOB Kaphepa;
KOHTPOIIb 3a paboTOH CHCTEMBI OCYIIEHHS M KAPbEPHOIrO BOLOOT/IHNES, 32
BBINIONTHEHKMEM TIPOEKTHBIX PEIUEHMH MO OCYWIEHHIO Kapbepa, coxpare-
HHIO BOIHBIX 3aIIacOB ¥ NMPeJOTBPAIEHHIO 3arPI3HEHMM ITOI3EMHbIX BOL;
obobmenre, o6paboTKa W aHAIU3 MATEPHANOB I'MIPOTeONOrHIeCKHX U
HIDKEHEPHO-Te 00T HYeCKHX HCCIIeT0BaHMH M HAaOMIONEHHH; OpraHu3alus
TeXHHIECKOTro 0OCITyKUBAHUS CETH PSKUMHBIX HAOMIONSHAH.

B kapbepax MPOBOAATCS HAOIIONEHN)S 33 YCTOWIMBOCTBIO H e opma-
1uel yCTynoB ¥ GOPTOB Kapbepa, OTBAjIOB, HAOMIONEHHMs 32 BONOIIPHUTO-
KaMH, HaOIIONEHus TP COOPYKEHHH U SKCIUTyaTallly CHCTEMbL BOJIOTIO-
HIDKAIOIIUX CKBAKHH, 33 IPOPhIBAME MOI3EMHEBIX BOJ CO THa HiIH 60pTOB
Kapbepa, 38 KapbePHBIM BOZOOTIHBOM. HacToTa 3aMepa KOJM4eCTBa BOJEL,
OKauMBaeMOM BOZOIIOHIKAIOIIMMH CKBaXKMHAMH K KapbePHEIM BOOOOTIIA-
BOM, COCTABIIET: B MesKeHb -1 pa3 B Mecsll, B IaBOJOK ~1 pa3 B HELeIlo,
TIpH 3TOM 3aMepsieTcs NeOeT CKBaKMH M yPOBEHS B HUX ITOI3EMHBIX BOL.

[To cucTeMe oCyIueH s IPOU3BOAUTCS ONIPE/IENIEHHE CYMMapHOTO Je-
Geta Beelt CHCTEMBL, 10 JAHHBIM 3aMePOB COCTABIIAIOTCA XPOHOJIOTHYEC-
Kvie rpad¥Ke ¥ TaGIHIb], eXKEMECTIHO CTPOATC CXeMbI THIPOHU3OTHIIC.
CoCTaBIIAIOTCA THAPOTEOIOTHYECKHE Pa3pe3bl [0 KapbePHOMY TIOJIHO.

Habmronenus 3a yCTOHIHBOCTEIO GOPTOB NPOBOMATCS BH3YalbHO H C
HCIIONB30BAHHEM HMHCTPYMEHTAJIBHBIX METONOB. Bu3yaneHble Habmoze-
HHS OCYLIECTB/ISFOTCS SONOTHYECKOH, MapKINEH/IepcKkoif U TOpHO-TeX-
HOJIOTMYECKOH Cciyx0amy Kapbepa U 3aKMOYaroTcs B ICPHONMYIECKOM
ocMOTpe 6OPTOB KAphEepOB ¢ 3aHCHI0 B xypHae «OcMoTpa 60pToB Ka-
pbepa». [TepropuaHOCTh HabMONEHUH OTpesieNnseTcs BpEMEHEM rofia, HO
BEIMOTHAETCA OHM He peske OHOIO pasa B Mecsall. MHcTpyMenTansHble Ha-
GITIONCHIS TIO3BOMAIOT (PUKCHPOBATH IUIACTHYECKME Jedopmanmu nopon
Ha OTKOCE Kaphepa U MoJIyyarh KOJIMYEeCTBEHHYEO OLEHKY Ae(opMaryii.
O1H paboTHI BEIIONHAIOTCS MapKIieHnepckol ciTy>x00¥ 110 perepam.

TopHO-reooradecknii MOHHTOPUHT
JIns OleHKH BISHIST FOPHEIX paboT Ha OKPYIKAIOLIYEO CPEY ¥ pany-

OHAITLHOTO UCTIONB30BAHMS IPHPOIHBIX PECYPCOB, Ha Kapbepax IPOBO-
JUTCS KOMIDIEKC paBoT 10 FTOPHO-TE0NIOTHIECKOMY MOHHUTOPHHIY.
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Ieonoruyeckoii ciyxGoii BeyTca HabMOOeH!A 3a COCTOAHMEM 6OpTOB
KapbepoB, OTKOCOB YCTYIIOB M OTBAJIOB C LIENBIO BBISABICHHS OTKIIOHEHHHI
OT HX ONTHMAJIBHBIX [TAPaMETPOB U NMpeNCTBpalleHus Aedopmanuii. ['eo-
Jioro-Mapkineinepckoi cayx0boi Benercs yder 06pa3zoBaHus, HAKOIUIEHHUS
¥ MCIIO/IB30BAHIS BCKPBUIHBIX TIOPOJI, F'e0JIoTHYecKasi ciiyx0a BeeT y4eT
JBYDKEHHS 3aI1aCOB TOJIE3HOIO MCKOIIAeMOTO U IIOTEPH NPH ero Jo0bge.

C uenplo POCNEeKUBAHUA -H3MEHEHHA XHUMUYECKOro COCTaBa IOA-
3eMHBIX BOJ B MABOJOK, [IPOMEXYTOYHBIN ¥ MEXKEHHBIH NIEpHOIBI 110 BO-
JONOHIDKAIONIAM CKBOXHMHAM M KaphePHOMY BOJOOTIHBY OTOMpAIOTCS
npoOkl BOAB! HAa HETIONHBIH XMMHUYECKUH aHaNM3.

Paz B nBa roia IpoOBOMTCS paiMOMETPUYECKUH KOHTPONB ITyTEM IIpO-
BeCHHS MEIIEXOMHBIX MAPILPYTOB 10 60pTaM K JHY Kaphepa ¢ HelpephbiB-
BBIM OPOCITYIIMBAHKEM H H3MEPEHHEM PaJHOaKTHBHOCTH depe3 20 M.

Bce ocrasipHbie BHABI Fe00rHYeCKoro o0CTyKHBaHUs SKCIUTyaTaly-
OHHBIX paboT: KOHTPONE ONpOOOBaHUA, BHYTPEHHUH U BHEIIHHMHA KOH-
TpPoJb paboThl AHAIMTHYECKMX JIabOpaTopHi, y4eT HBIKEHHS DPYHbI,
NIOTepH U PasyOoKABaHHT PyAbl HpH J0OBIYE, YYET NOAIOTOBICHHBIX K
TOTOBBIX K BEIEMKE 3a11aCOB, TOBapHOE ONpoOOBaHHE PY/IHBIX CKIIALOB U
OTBAJIOB, COCTaBlieHHe 0T4eTOB o ¢popmam 4-I'P, 5-I'P, 70-TIL, 71-TI1 u
T.J. BEIIONHSAETCH CIyx60if B COOTBETCTBHY ¢ TpeOOBAHMIMY, U3JIOKEH-
HBIMH B COOTBETCTBYIOIINX HHCTPYKIUAX.

I dexTHBHOCTS PabOTEHI reojioruieckoii cayKOnI

SdpexTuBHOCT Co3naHHOM B KoMIaHkH «[lomrocy Ha O/maMITHaMHCKOM
T'OKe cucreMbl MeOOrHYECKOro 00CITy KUBAHHS 3KCIDTYaTallMOHHBIX paboT
TIOATBEPKIACTCA CTAORIBHOCTBIO pabOThl BCETO TOPHO-00OraTMTENLHOTO
KOMIUIEKCa: IUIaHBI M0 TOPHBIM TepeesiaM €XeroqHO IEpEeBbIIOHAIOTC,
Ha oboraruTenbHbIX (GabpuKax [MaBHbIC NOKasare/H paboTs! — nepepaboTka
DPYZIbl, H3BIIEYEHHE 30]10Ta ¥ €r0 BBITYCK BBIIONHIIOTCS H NIEPEBBITIONHAIOTCA.

Crabunusauyy M3BIEYCHUSA 30J10Ta Ha oOoraTtuTesbHBIX (abpukax
BO MHOIOM CIIOCOOCTBYET BBINIONHEHHE MEPONPUATHH 10 YCPETHEHMIO
KauecTBa PyHbl [10 MHOTHM I[1apaMeTpaM — CONEPXKAHHIO 30JI0Ta, COAep-
JKAHHUIO BPEMHbBIX (MBIIBAK, CypbMa) U OJIE3HBIX IpHMeceii (cepa), pas-
MEPHOCTH KYCKOB Py/bl, €€ BIQKHOCTH H T.I.

Onepesxaroniee reolioro-TeXHONOIHYECKOe KapTHPOBaHUE PYA, COIpO-
BOXIAEMOE ACTATbHEHIINMY MHHEPAIOTHYECKIMY MCCIENOBAHMAMM Ha
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MHKPOHHOM YPOBHE (HaHO), TPOBOIUMEIE MHHEPAIOTHHECKOH J1ab0opaTopy-
elf MccrienoBarenbHOTO UeHTpa KOMIAHUY, 1aeT Ui TeXHOIOToB (adprKu
OTIEPEKAIOLIYI0 MHYOPMALIMIO O KaueCTBe PyHbl (COCTaBe MHMHEPAIBbHBIX
arperaroB, banaHce MUHEpaJIoB, pa3MEepPHOCTH, XHMHUYECKOM COCTaBe, CTe-
TNeHH PacKPEITHUA, COCTOSHHHE M B3aMMOOTHOIIECHHH 3ePeH 30710Ta B riepepa-
GaThIBaeMOi PyIIE), MO3BOMAIOMIYEO UM [PABUIBHO HACTPAUBATE TEXHOIIO-
[HYeCKHI MPoLlece M3BIEUEHH 30/10Ta. MUHepanoro-reoXuMH4ecKue uc-
CIENOBAHHS IPOM3BOAATCS B TeUeHHE Ipoliecca NPOXoXKASHHs PYOE] Yepes
BCE TEXHONOTHYECKHE MEITOYKH 00OoTraleHnsa: Tpobnenre ¥ H3MEeNbIeHe
(ompenensercs CTENeHb PACKPHITHA 30710T4), GrioTanps (onpeeniercs Xa-
paxTep arperarHoro COCTOSHHUS U Pa3MEPHOCTE 3€PEH 30710Ta BO (IIOTOKOH-
LIEHTpaTe — KOJIMYECTBO CBOOOIHOTO, CPOCTKOB M BKIIFOUEHUM B IPYTHE M-
Hepaibl), OHOOKHCIEeHHe (COCTOSHUE H CTENEHb Pa3IOKEHUs Cynb(pHIOB,
BKIIFOYAFOLIMX 3EPHA 30JI0Ta, H3MEHEHHe COOTHOLICHHS 30710Ta CBOOOIHOTD,
B CPOCTKAX ¥ BKITIOYEHWSX, €10 Pa3MEPHOCTE), XBOCTOB IHMaHKMPOBAHHU (KO-
JIMYECTBO, PA3MEPHOCTD M XapaKTep arperarHoro COCTOSHMSA 36peH 30710Ta
— CcBODOIHOE, BKIMOYEHNs, CPOCTKHM). OITBIT MPOBOIUMBIX MUHEPAJIOTO-TEX-
HOJIOTUYECKIIX FICCITEIOBAHMH Py HOAPOOHO H3NOXKEH B IVaBe 4.

[OpHO-reoTOrudecKiHi MOHHTOPHHT, reoIorHdeckas JOKYMEeHTalHs,
COCTaBJIeHHe M TIOCTOSHHOE HNOIOJHEHHUE I'€0I0ro-CTPYKTYPHOH KapThl
oTpabarsiBaeMOT0 MPOCTPAaHCTBA IIO3BOJIET COCTABHUTH JOCTOBEPHYIO
reoJIOro-CTPYKTYPHYIO MOJIENTh MECTOPOXKAEHKS M COXPAaHMTE YXKE MC-
Ye3HYBLIYIO (YHHYTOXKEHHYIO OTPabOTKOH) reosormdecKyro HHQpopMa-
IO, KpaliHe HeoOXOMHMYIO IS PacIuM(PPOBKH TEHETHUECKUX BOIpPO-
COB MECTOPOXISHHA U HCTIONB30BaHUE 3TOTO OIBITa X HHPOPMAIIKH LA
BEIEHMA [TOMCKOBBIX H Pa3BeIOYHBIX PAaOOT Ha HOBBIX, IEPCIEKTHBHBIX
Ha oOHapy>XeHHUe 30J10Ta, IIOIAIIX.

Kapra ropHO-TEXHIYECKHX CBOMCTB HOPOJ MECTOPOXAEHHA (B KOHTY-
pax Kapbepa) MMeeT BaXKHOe MPHKIIAIHOE 3HAYECHHE, AT BOSMOXHOCTE 60-
Jiee TOYHO OIIpe/IesTh TapaMeTphl TOPHOTO Nporecca (ceTs 6ypOB3pBIBHBIX
CKBaoKMH, pacxol BB u ero Tui), a Taroke NPaBHWILHO COCTABIATE (TUTAHM-
POBATE) CMEHHO-CYTOYHBIE ¥ MeCSIHbIe 00beMbl (HopMbI) Gyperus GypoBs-
PBIBHBIX CKBKHH M 3KCKABALMIO B30PBAHHOM IOpHOM Macchl. Fe Henosm3o-
BaHMe TAKOKE CIIOCOOCTBYeT Gonee KaueCTBEHHOMY BEIEHMIO OYPOB3PBIBHBIX
paloT, KaueCTBEHHOH TIOATOTOBKE B30PBAHHOMH TOPHOM MacChl, IO3BOJIIOIIEH
N0OMBATECS  BBICOKOM - IPOM3BOMUTENHHOCTH PaboTaIOIIEN0 TOPHO-TPaHC-
OPTHOrO 0GOPYIOBaHKA (PKCKABATOPOB M KAPHEPHBIX ABTOCAMOCBAJIOB).
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[MapHBIME poOIeMaMy IKCIUTYaTAlHOHHOM I€ONIOTHHECKOH CITYX-
651 IPEMTPUSTHS SBISLETCS TOYHOE ONpee/iecHNe Ha GIoKe rpaHull Pyl 1
¥X KauecTea (COIEpKaHue) U BO3MOXKHOE MHHMMAIILHOE UX H3MEHEHHE
B TIpoLiECCe U3BTEYEeHUS pyAbl U3 Help. CHIWKEHHE COAepIKanus 30J10Ta B
M3BIICGCHHOMN W3 HEJlp PyAe ONpENesseTcs NokasaTeieM pasyooKHBaHus
PYABL, 3aBUCSIIEM OT KOJMHMECTBA NPHMELIAHHOM K pyae MyCToH mopo-
b1, @ KOJIMYECTBO OTEPAHHOMN pyabl (OCTABJIEHHOH B KADHEPE B MaCCHBE
YIN OTTPYXKeHHOI ¢ IIyCTOH TOpOIoH B OTBaJ BCKPHILIHBIX OPON) — 110~
Ka3aTelleM [OTephb PyAbl IIpH Jo0bIge.

Cospandad Ha ONMMITHATMHCKOM KOMOWHATE CHCTEMA IeOJIOTHYECKOro
OBCITYKUBAHKS IKCIUTyaTAIMOHHEIX pabOT MO3BOIIIA CYLIECTBEHHO COKpa-
THTB IIOTEPH 30J10T2 MPH I00BINE 3a NHoCIIeHue 6 J1eT - Ha 2445,3 Kr, 910 Aano
skoHOMMYeckHit 3ddexr Gonee 800 MH. pyOitel, COKpaTHTE pasyOoKHBaHKE
PYyIBI HIpH NOOBIYE 32 ITOT EPHON 1T0UTH Ha 715 ThIc. T (Tabit. 3.3). braronaps
TOMY, 9T0 3Ta nycrast {pa3yOoKuBarolas) Nopojia He ronania B py[IHyto Mac-
cy, oecrieYeHO OBBIICHHE COTIEPXAHHs 30710Ta B JOOBITO¥ py/ie U yBeInrie-
H¥le BBITYCKa 30710Ta I1py nepepaboTke 3Tol pyas! Ha (abpuke.

Kpome 3TOrO, MpOBORMMAas Ha MpPEANPHATHH OIllepexaiomas u co-
NPOBOXIAIOIIAs KCIUTyaTallHOHHAs pa3Be/ika IIPY 3aTpaTax Ha ee BbI-
nonsenue 131 mn. pybneii (Tabn. 3.2), nosponwia, 3a CYeT yTO4He-
HUS. KOTMYECTEA U Ka4€CTBa Py/Ibl B IOACYESTHBIX PasBeI0UHEIX OI0KaX,
JaTh MPHPOCT 3aIacoB 30J10Ta B konuyecTse 6onee 60 T (tabi. 3.4).

Tabnuua 3.4

IIpupocT GanaHeOBbIX 34NACOB 30JI0TA MO Pe3YALTATAM
IKCINYATAUMOHHO-Pa3BeIouHbIX pabor Ha Onnvnuanuucikom I'OKe

Tomst | 199619971998 | 1999|2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007|2008 {toro

Ipupoct
341acoB

g 1719]1495| 748 |4464 | 4686 | 8564|6325 | 476 |10938| 4550|9714 |7651|1606|61984

Kr

¥ - pesyNsTaThl EXCTOJHOTO IMpPHPOCTa 3amacoB - 30/I0Ta NP IKCIUTyaTalHH,
noNTBEpYIeHHbIe NpoTokonamy TK3 (TeppHTOPHATEHOM KOMHUCCHH TIO 3a11ACaM).

Pesynerar no 3QexTHBHOCTH PaBHOCHJIEH OTKPBITHIO, pa3BElIKe U
[OATOTOBKE K SKCIUTYATALMH CPEIHEro IO 3aacaM MECTOPOXKICHUA CO
CTOMMOCTBIO 30JI0Ta B HeIpaX OKoJio 2 MIpA. pyonei (81 MiH. Jo/uiapoB
CUIA npu cTOMMOCTH YHUMH 30510Ta 42 [ojuiapa).

Puc. 3.1 Obuwmit Bua npommromaaku Omumnuagunckoro N'OKa

(thoTo ¢ GopTa camonera)
(BBepxy — OMUMIIHAAMHCKOE MECTOPOXICHNE, CTIPaBa BHU3Y — MECTOPOMACHHE

Teipamiackoe, BuH3Y - Onenbe)



Puc. 3.2 O6wmit uj paGoucii 30H5 Kapbepa «BocTouHBI»

Puc. 3.3 PaGouee mecTo recsiora kapsepa

Puc. 3.4 VeradoBKa konorkosoro Sypemis TCEY-200
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Puc. 3.9 Orrpysxa pyasl ¢ YCPeAHATENBHOTO CKNIa/a BKPECT OTCHIIAHHBIX CIIOEB

I"omoBoE IIAaHUPOBAHHE TOPHBIX paboT

v

Mecs4HO€ IIaHUPOBaHHE TOPHBIX paboT

v

Y

CMeHHO-CYTOYHOE TIIAaHHPOBAHHE BBIIAYN PYIBI 3
Kapbepa

Y

Ilomaua pyabl Ha YCpEeAHUTEIbHBIC CKIIaIbI

Y

h 4

Tonaua pymast B OyHKEpa habpukH

A 4

TTonyuenue nHGOPMALMHU O KayeCTBE PYIbI,
nojanHoil Ha pabpHKK U KOPPEKTHPOBKA CMEHHOTO
3aJ{aHHs 110 BBLAAYE PYIbI

Puc. 3.10 CxemMa opraHu3anyyl yCpeIHEHHS PYIIbl
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; HAHOMMHEPAJIOI' M.
FEOJIOTO-MHMHEPAJIOI'MYECKHUE UCCIEJOBAHMS
HA CTAJIMH T'EOJIOT'OPA3ZBEIOYHLBIX,
IKCIUIYATAITMOHHBIX ¥ TEXHOJIOT HYECKHUX
PABOT

I'eonoro-MuHepanoru4eckue MCCENOBaHHsA ABJIAIOTCS HEOThEMJIE-
MO 4aCTBIO KOMIUIEKCA Ie0JIOTHYECKUX paGoT NPHU pa3BeaKe H SKCIUTya-
TaIy MeCTOPOXKIEHUH ITOJIE3HBIX HCKOMAEeMBIX.

JIaGopatopusi MMBEpaJIOTHMECKHX HCCIeNOBaHUH — 6a30BOe CTPYK-
TYpHOE IoApas/ieNicHHe KOMIIaHuH, 06eCIIeUnBaIONIee KOMIUICKCHbIE HC-
CJIEZIOBaHUs] MMHEPAITBHOTO CHIPBS M MPOAYKTOB €10 NnepepaboTKH.

OCHOBHBIMH HallpaBIEHHAMH Fe0JI0ro-MHHEPaJIOrHYeckux paboT AB-
JISTFOTCA:

* MlccneioBanms BEECTBEHHOTO COCTARa MAHEPAIEHOTO CHIPhS Mec-
TOPOMIEHMH C 1eNbI0 ONTHMHM3AIMY [e0JIOr0pa3BeOYHEIX paboT H TeX-
HONOTHYECKHX IIPOLIECCOB;

¢ OLeHKA TEXHOMOTHYECKMX CBOMCTB MHHEPAJBHOIO CBIPbS U TPO-
JYKTOB NepepaboTKH py/J Ha pas/IiYHBIX CTAJHIX H3YYEHUS U OCBOCHUA
MECTOPOXK/ICHHH MONE3HBIX HCKONAEMBIX.

Jns 3onoronobsiBaomeil oTpaciy ¢ chippeBoi 6a3oi, npexcras-
JICHHOM NepBHYHBIMU KOPEHHBIMH PYaMH, XapaKTe€pH3YIOLIHMHCS,
KaK IpaBHJIO, HU3KMMH YPOBHAMH COAEPKAHMH U HEPaBHOMEPHBIM
pacmlpesieieHUeM [OJEe3HOTO0 KOMIIOHEHTa, OCOOEHHO aKTyalbHBIM
SBJIAETCS BEpHOE IOHUMaHUE MUHEPAJIOTHM PY/ ¥ IPOAYKTOB HX IIpe-
o0pa3oBaHMii.

KoMIUIeKCHBIE MUHEPANOTHYECKUE HCCIEHOBAHUSA ABIIIOTCS OCHO-
BOH IPH OLEHKE MPOU3BOACTBEHHBIX IPOLECCOB, NPOHCXOMAIHX Ha
Pa3IMYHBIX CTAAUAX FOPHO-000TraTUTEIPHON CHCTEMBI, O3BOJISASA [TOBbI-
cUTh UX 3P EKTHBHOCTH, MUHUMHU3HMPOBATH U CTa0IIM3HPOBATE IOTEPH,
CMAIMTE IKOIOTHIeCcKHe MpobreMsl.

Brenpenue B npaktuky pabor 3A0 «Ilomoc» cOBpeMEHHBIX METO-
JOB MUHEPAJIOTHYECKHX MCCIIeIOBaHHH BEHMICCTBEHHOIO COCTaBa Py Ha
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BCEX CTaAusX BefleHrs paboT — OT reosIoropasBeiky 10 IIAHHPOBAHUA 1
SKCILTyaTaliHK TIPEANPUSTHM, — HAIIPaBJIEHO Ha 00eCIeYeHHE ONITUMAIb-
HEIX M YCTOWYHBEIX IIPOU3BOCTBEHHBIX ITOKA3aTENEH.

CHCTeMHBIH TT0/1X0A K MUHEPAIOrH4eCKAM HCCIENOBAHHUAM CHIPBA
B SIMHOM JTOrHYECKOH LIENH: Ie0Ioropa3Bei0dHble padoTsl (pyna B He-
npax) - IpeNBapuTeNbHasd olleHKa 000raTUMOCTH py[ — SKCIUTyaTa-
HHOHHBIE paboThl (M06BIYA H IT0lada PYAbl HA NepepadoTKy) — TeXHO-
JIOrHYecKuil UK (IpOMOPOIYKTEL BCEX CTaguil Nepeena), Mo3BOoIeT
peIurTh 3a/1a4K, KaK IpeJBapHTeIbHOA OLEHKY H3BICHEHHA [I0IE3HO-
ro KOMIIOHEHTA, TAK M ONTHMHU3ALIHMH [TPOU3BOJCTBEHHBIX MPOLIECcCOB
(Tabn.4.1).

OCHOBHBIMH HaNpaBJIEHISIMA MUHEPATIOTHYECKHX HCCIIENOBaHIH Ha
npeqnpuaTHax 3A0 «Ilomocy sBIAIOTCS:

1. Uzydenue reooro-MUHEpaIOrHIeCKUX 0COOEHHOCTEH CTPOCHHL
PYOHBIX TIOJIell MEeCTOPOXIEHHHM, CTaJMHAHOCTH, STAIHOCTH, IeHE3Hca
PYIAHOTO MpOLEcca [PH BHUIONHEHHH I'e0I0ropa3BeOTHEX paboT.

2. Vizyuenne TEXHOJOTHHECKMX CBOMCTE IPHPONHBIX THUIIOB DY/ SKC-
IWIyaTHPYEeMbIX U Pa3BEBIBAEMBIX MECTOPOXKACHHH.

3. Brsienue (hakTopoB, 00yClaBIHBaIOIIMX ITOBEIEHIE MUHEPATIOB
PYA B TEXHOIOTWYECKHUX NpolieccaX M IpeBaputesbHas OLCHKa H3Be-
YeHUS ITOJIE3HEIX KOMIIOHEHTOB [IPH re0I0ropasBeiouHbX paboTax u Jia-
fOpaTOPHBIX MCIBITAHUAX 060raTHMOCTH Y.

4. VccreqoBaHUS MCXOXHOH py/Abl, KOHIEHTPATOB, IPOMITPOXYKTOB
(B T.4. IPOAYKTOB (UIOTAILMH, OHMO- M IMAPOMETAJLTYpIrHIeCKOro Iepe-
Jena), XBOCTOB, [IJJaMOB, CTOKOB JeMCTBYIOLIEro MPOM3BOACTBA C LE-
JBIO OLIEHKH 3G eKTHBHOCTH IIPOLECCca H ONTUMHU3ALUH ero IapaMeT-
POB.

Munepanoruueckue HCCIeI0BaHMIs HalIPaBIeHbl Ha M3y 4eHUe CIIeHy-
JOINMX DIABHEIX (akTopoB, 0OyClaBIHMBAIOMMX HOBSICHHE MHHEPAIOB
B TEXHOJIOTHYECKOM IpOLIecce:

- MHHEPATBHBIN COCTaB, CTPYKTYPBI H TEKCTYPEI PYL;

- aCCOUMALMH, XapaKTep B3aHMOOTHOIICHHH MUHEPAJIOB B HCXOHOM
pyle ¥ IPOTyKTaX TEXHOJIOIHYECKUX TIEPEesioB;

- XAUMHYECKHMI COCTaB, Colep:kaHue, paclpeleneHue, CTEICHb pac-

KPBITHA, MAHEPAIOB; THIIBI CpACTaHMH, MOP(OIOTHs, pa3Mepsl MIHE-.

paibBBIX HHIKUBHIOB M BX pacrnpenejeHue.

Hanomuxepanorus. [eooro-MuHepaIOrHyecKye HCCHEN0BAHES
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Tabnuua 4.1
CucreMa HeciefO0BaAHKH MHHEPAILHOTO CHIPbHA
HA PASNHYHLIX CTAANSX 0CBOCHUT MECTOPOKACHMHI
Ne Cranus pabot Iens CUCTEMHBIX HCCHIEHOBAHHH O6bekTst
| i B HCCTIEOBAH M
1 2 3 4
Touckoso- | Coznanue uH- Vizyuenyie MUHEPANBHOTO COCTa- | BMemarouise noponst,
I |ouenounas | (QopMaLMOHHOM | BA H CTPYKTYPHO:TEKCTYPHBIX DYBL,
(Tconoru- | QCHOBBI IR OCODEHHOCTEM BMCIIAFOIIX TIPOTONIOUKH,
yeckas) KAPTHPOBAHMS TIOPOX U PYL; ToOKETTBIC PpakiviK
MECTOPONCHEHKH | CTAAMAHOCTH PYNHOIO NpoUeces; | u3 ITyHbIX 06pasLios
M OLEHKHM TeX~ | TeHSTHYECKUX 0COOCHHOCTER 11 KEPHA CKBDKIH
HONOTHHECKHX Mecropoxeruii :
CBQUETE Pyl TIpensapyTepHAT MPOTHO3-
Has OLEHKa TEXHONOTHYECKIX
CBOWCTB Pyl
Pasgemoy- | Cospanue {IoBsinIEHHE NOCTOBEPHOCTH Buenaionue nopomst,
2 jHaa uBGOPMAIMCOH- | TEONOTHYECKOH U pYIBL,
(l'eosiorn- | HO OCHOBEL M TEXHOIOTHYC CKO OLGHKH MPOTOJICHKH,
yecKas) MAaTEPUATOB MHHEPAIBHOIO CHIPBSL TDKENBIC Qpakime,
o BeleCTBeHHO- | ONpeneneHHe OCHOBHBIX [1apa- | TEXHONOTUHECKHE
MV COCTZBY PYA | METPOB TEXHONOrMYECKoif ongH- | po6sl
K OTHETY KH MMHEPaJIBbHOTO CBIPBA. 13 KEPHA CKBAKHH
€ MOICUETOM [pemocTaBaeHNe JAHHBIX NS
32I13C0B. NNAHAPOBAHNS TIPOMBIIUICHHBIX
CHCTEM TOPHOAOGBIBAIOIINX
[ipenpapurens- | NpeANpHATHIL
Has OLCHKA TEX- | | coMeTammyprie
HONOIMHECKMX
CBOHCTB CBIpbS
Ha Npelnpoek-
THO# cTamuyu
BEACHHs paboT
Okenyara- TloeblieHHE IOCTOBEPHOCTH Pyngt
3 |uwmonnas: | Jlo6kiya pyas! TEXHOJNIOTUYCCKOI OLIGHKH MH- | KOHTYpa MECTOPOK-
(I'eonoro- HEPATBHOTO ChIPhA. DEHHS
‘T€XHOJIOTH- [20A0ro-TEXHONOTMYECKOE Kap-
yecka) THPOBAHME.
Ontumusalysa IpoU3BOACTBEH-
HOTO npoLecca
Sxcnnyaraups TpoMnpoxyKTsi
Tlepepaborka Y KOHTPOMB NPOMBIIICHHBIX Pa3NHYHBIX CTanMi
PYHEI CHCTEM FOPHONOOHIBAIOIIMX TEXHOTOTHYECKOTO
NPEITIPUATHIA, nepenena pyn
OnTyMKU3aLHs TEXHONOTHUYECKO-
ro nponecca

Ocoboe BHUMAHHME YIeIeTCs M3y YeHUI0 MUHEPaJIBHOTO Oajlanca 110~
fIe3HBIX KOMIIOHEHTOB, YCTAHOBIEHHIO KOJIMYECTBA U3BIEKaeMOro U He-
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k)

H3BJIEKAEMOTO 30JI0TA M BBIABJIEHHUIO NMPHIMHHO-CIICICTBEHHBIX CBA3EH
NOBENEHMSI MUHEPAIOB B TEXHOIOTMYECKOM IIpoLecce.

Buenpenue B npaktuky pabor 3A0 «Ilonroc» 0bA3aTenbHBIX BH-
0B HCCIEIOBAaHUM, SBISIOUIMXCS HEOTHEMJIEMOH HACTLIO BENeHHA
re0JI0ropasBeouHbIX, IeoNoro-TeXHOIOTHISCKHX, dKCITyaTaluoH-
HO-TEXHONOTMYECKHX BUIOB paboT Ha paslMMYHBIX CTaJusIX H3yd4e-
HYS, OCBOEHHS U SKCIUIYaTalliy MECTOPOKASHHH, a TaKoKe IPHMEHe-
HHE YJILTPaCOBPEMEHHBIX BBICOKOTEXHOJIOTHIHBIX METONOB HCCIIEN0-
BaHHH MOPOX, pyH, HPOXYKTOB TEXHOJIOTHYECKHX IIUKIIOB I103BOJIMIIM
€037aTh BBICOKOTEXHOJOTHYMYIO CHCTEeMY paboT, YHHKAIBHYIO IO
KOMILIEKCHOCTH, [yOHHE, TEXHHIECKOMY 00ECIIEYEHHIO HCCIeI0Ba-
HU.

4.1 MaTepHabl ¥ METOIbI HCCJIEA0BANMIA

OCHOBHBIMU YCJIOBHSMH YCTOHUYMBOTO SKOHOMMYECKOTO DPa3sBHTHI
IefiCTBYIONIHX FOPHOAOOHIBAOLINX IPSAIPHATHE ABAMOTCS dPPEKTHB-
HOe U pallMOHABHOE UCTIONB30BaHUe Chiphs. BhITIOIHEHN)E AaHHBIX YC-
JIOBH 00YCIIaBIMBAET HEOOXOMIMOCTE BEICOKOH CTEIEHH JOCTOBEPHOC-
TH Y HOJIHOTHI OLEHKH MUHEPATEHOTO CBIPhA Ha BCEX CTaJHAX H3yCHH
1 OCBOEHMSA MECTOPOXKIECHH.

Jlna sonoromobeisarommx  mpequpuatai Kovmanmn «llomocy, Kak
JEICTBYIOUINX, TaK U IPOSKTHPYEMBIX, HACYUTHbIMH 3a[a9aMH SBJLIFOTCA:

- paclIMpeHHMe CHIPLeBOH 6a3bl M JOCTOBEPHAS OLIEHKA 3a1acoB M Ka-
YeCTBA CHIPhS;

- BHEZIPEHHE ONTUMAILHOM TEXHOIOIHH HOOBIYH U NepepaboTKH o-
NIe3HBIX MCKOIIAEMBIX;

- MUHHMH3ALHS ITOTEPh TMOJIE3HOI0 KOMIIOHEHTA B TEXHOIOTHIECKOM
Ipoliecce Uy TydireHue kadecrea koneunoro npomykra(C.1.Capymkuna,
M.C IMasmrouenko, 2007).

KimroueBoit ocHOBOH, 0OyciapnuBarolled MoBeleHHe MHHEPAJIOB B
TEXHOJOIHYECKOM IIPOIIecCce, SBIAIOTCSA: BEIIECTBEHHBIM COCTAB, CTPYK-
TYPHO-TEKCTYPHBIE 0COOEHHOCTH BMEIIAIOIIMX [IOPOJ M PYIl, MHHEPATh-
HBIE ACCOLHALIMH, XapaKTep 30JI0TOr0 OPYACHEHMsA, B TOM JHcie - $op-
MBI HAXOXKIEHHS TIONE3HOr0 KOMIIOHEHTa, OCOOEHHOCTH JIOKAIU3aUNH,
MOpGhOIOTHS H pa3Mephl €r0 BBLISIEHHH.

B cBA3M C 3THM, IPAaKTHISCKUH MHTEpeC MPEACTABILeT OMy4eHHS
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TIONHOH W IOCTOBEPHON MH(OPMALIMM O XapaKTepe H JIOKATM3AIIHH 30-
JIOTOTO OpYJeHEeHHS KaK B NPHPOMHBIX THNAX pyAd B Ipenenax pyaHoro
JIONST MECTOPOKICHUA (TCOMETALNYDIHA), TAK U O MOBEICHUH MUHEpa-
JIOB B TEXHOMOTHHECKOM IIpoLecce (MUHEPATOTHs IpoLecca).

iIpenaraemas cucTeMa reosioro-MHHEPaIOrHIECKIX UCCIICHOBAHMMI
Ga3upyeTcs Ha JeTAIbHBIX BHICOKOTEXHOIOTMYHBIX HCCIEI0BAHUAX ClIe~
aviormyx 06sexTos (puc. 4.1).

1. TlpuponHele THITEI BMEMIAOIIKX ITOPOX H PY.:

- reosforudeckue WTydHple 00pa3LEl, KEPH CKBAXKHH;

- IUTUXY, MPOTONOYKY, MPOXYKTH PPaKIHOHHPOBAHHA — NPOU3BOJ-
HEIE IOPOX U PYA;

2. TexHonoryyueckue MpoAyKTh! AeHCTBYIOIEro IPOU3BOACTBA B TEX-
HOJIOTHYECKUX MPo0 MpH pa3paboTke TeXHOIOTHH 000rameHIA:

- WCXOfHAS Pyda, MPOXYKTH JPOONEeHUsS H W3MENbUCHHA, ITUTaHHe
dbnoranum;

- KOHLIEHTPAThl W XBOCTHI IMKJIOB (OTALMK M I'PABUTALUM, HpO-
MITPOXYKTBL;

- NPOXYKTHl OHOOKMCHeHH (OHOKeKH),

- IPONYKTHI MPOLecca THAPOMETAILTYPrHH (IIPOLYKThI H XBOCTBI COp-
OLMH, OTBAJIBHBIC XBOCTHI).

Puc. 4.1 - Cxema MHHePANOrHYeCKHX HCCeA0BAHME PyX
M POAYKTOB TEXHONOTUHECKHX HEPENeIon

' 30fOTOCOAEPHKAWAA CYNIBOUAHAA PYAA |
i

OBPA3LBI HCXOLHOW PYAbI

nPOJYKThI nEI;EPASOTKM

TpoTomonsu o NPOYITEI Han D A
HX HPAKUACHHPOBANT pyaa, wnace —0,071+0mm;
— l TIpoayIcTh! CHTOBOTO aHani3a
i 5 1102 GHHoKyRAp o OLYMPUS ] ( ) —
i Hsrotosnemye TIpencTaBKTENbHLIE HABECKH / PIIOTOKOHUEHTPATH
| waugon u aruumgon (nemsrens apo6 Laborette 27, Fritsch): Xnoctat duoTauns
i {cranxu Struers); Hzro y! 1X o8 1 ¢
i OnTuyeckas MHKPOCKOMHS {cranxu Struers); \
TpH yBenutcHHAX 20 2 000x - OnTHuecKas MHKPOCKOMHS IpH yBeandesnax nc 2 000x- Xgponynu ki
Muxpackoss OLYMPUS Muxpocxons: OLYMPUS Ho;m;c}xcmm—
l HOKEKH
JneKTPOHHAZ MUKPOCKONHA IPH YRETHIEHHAX 10 500 000x Ipozysrst
—
Bnexrponnstii mukpockon «LEQ EVO-HS0» (Karl Zeiss). THJIPOMC::::ZEZTWKom
DNeKTPOHHO-3011 108k MHRPORHATHU3
(cucrema INCA Energy, OXFORD instruments, Bennko@pirranus) XBOCTH LHRRHPOBAHIA 1
T‘ i OTBAILHbIE XBOCTH
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Tabmuna 4.1
Hasnavenue H 06JaCTh MPUMEHEHUS HCIIOAb3YeMoro 060pyaoBaHus
Ne O6opynosaniie Hazsaune Hasnavenne Obnacts npHMe-
wn obopynoBa- HEHHS
HUS,
Crpana-us-
FOTOBUTENB
1 2 3 4 5
Oran 1. llpobonoaroropka
1 |ABTOMaTHYECKHH 0TPEe3HOH Exotom-1350|Pa3spesanue obpasuos  |[Ipobonoaroroska
CTAHOK HamodbHb it mpsaMo- (STRUERS, |duameTpom 10 35 cM JUIA TeONOT0-MH-
FO M CeKLMOHHOTO paspe3anus | Jlauus JJIS H3TOTOBJIEHHA HepanorMieckoro
B KOMIUIEKTE C PELHPKY/IALH- ITOIMPOBAHHEIX TOBEPX- |00ECTIEUEHHA 110-
OHHBIM ONOKOM H OXJTaHTENIEM, HOCTEH, HCKOB,
AEpIKATENAMH, 30KUMAaMH,, IIap- [pO3pAUHBIX MNKH(OB, | pasBenKy,
HHUPHBIMH KOJIORKAMH, alMa3Hbl- TNONKHPOBAHHBIX AHINTH- |9KCIUTyaTaUMH Mec-
MM THCKaMH, TID. oz TOPOXACHHI Nones-
2 |[onyaeToMarnyeckas cucteMa |Discoplan |{M3roToBneHue npospay- |HPIX HCKOMACMBIX
JULS IOATOTOBKH (PE3KH H M- |—TS HBIX madoB, 1
dosxu) Tonxux manpos B kom- |STRUERS, |monuposanssix aHmy- |O0CCHCHEHHS
IUIEKTE ¢ BAKYYMHBIM HAacOCOM, |[lamiis dos TIPOCKIMPOBAHI 1t
OTPE3HBIM M MITHU(OBATEHEIM HOHTPOIA TEXHONO~
THCKAMH [HYECKUX MpoLec-
3 |HLmdosansHo-nomporaneusie |RotoPol-35 |Marotosnewie npospad- OB IIPOMH!IIHeH-
HBIX CHCTEM
CTaHKH B KOMILUIEKTE 110JTyaB- STRUERS, |#pix miangos,
TOMATH4eCKOH mmudoBans- JaHus MONHPOBAHHBIX AHILTH-
HO-TIONUPOBANBHOH HaCAIKOH ¢hos
PdMForce-20 ¢ rmaramm, fe-
PIKATEILIMH, THCKAMH
4 |BaxyymHbli nMapersatop i | Epovak BakyymMHas NpomITKa
TIPOTIMTKHE chiyynx ¥ nopuctelx |STRUERS, |B cBasyromuix cpenax
00pa3LoB B KOMIUIEKTE ¢ Baky- | [aHus CBINYUHX Y IOPHCTHIX
YMHBIM HaCOCOM U KOMIIPecco- 00pa3LOB, HAKIEHKI
pom «Jun Air». 8 6ap, 4 mutpa HUTH(OB, 3aMHBKA HOKYC~
CTBEHHBIX OPHKETOB
S |OnexTporuapasiHyeckuii npece [Pronto 3KCIpecc-H3roTORNeHHE
U1 aBTOMaTHueckoif 3ampec-  |Press - 10 |MCKYCCTBEHHBIX IIONH-
coBky chiryunx npomyktoB 1 |STRUERS, |poBanHbIX OpHKETOB
ob6pasLos Hanust Ha OCHOBE [OJIMMEPOB
U cMon
6 |Kombunuposassas cymunka ¥ (Drybox-2  |M3rotoBnerue npo3pad-
negka s mpocymky obpastos |[STRUERS, [mpo mimugos,
Hanna TIONMPOBAHHEIX aHIIIH-
(OB, HCKYCCTBEHHBIX
OpHKETOB
7 |PoranuoHHbIH koRyCcHBIH genu- |Laborette 27|O6ecneuenye
TeJb npob FRITSCH, |mpencraBHTENBHOTO
IepManus | aeneHust pob TBEPAOTo -

MaTtepuana ¥ CyCreHsH il

8 |Bubpauuonnsrii rpoxot B xoM- | Fritsch DpaKuHOHHPOBAHUE QObecneuenue ue-
TUIEKTE Analysette 3 |Marepuana no pasmMepam |CleHORaHuMI TE00-
HaCTHI| THYECKHX po6
Y [SrexTpoMarsuTHBI cenaparop |COM-1, dpaxuuounpoBanye Ma- | (IPOTONOUKH,
OAO TepHANa 110 MArHUTHRIM | TUTHXH) M TEXHONIO-
«I'panrm cBoiicTBaM PHHECKMX NPOIYK-
Poccus TOB Ha PasIUuHBIX
CTAMAX K3YUCHUS
H SKCIUTyaTaluy
MECTOPOXKIECHUH
Jran [L Onrugeckue MeTOABI HecaegoBAHMIT
1 2 3 4 5
1 |OnruHecKkue MHKPOCKOTIBI, OLYMPUS, |Onruueckas Hccnenosanus
OCHAIIEHHBIE LBETHRIME SnoHus MUKPOCKOTIHA B 00nactu
urQpOBBIMY KaMEpaMH HPH YBEHHEHHIX B MHHEPaJIOruH,
BEICOKOIO PAa3speIeHHs 1 uHrepsanax 0,5 — 1000% | netporpaguu,
[pOrpaMMHBIM 00SCIEUCHHIEM NETPONIOTHH, PYIHO#
MHKPOCKOITHU
C LIEJTBIO M3YJEHHs
CTpOCHYMS
PYDHBIX TONEH
MECTOPOXEEHWI.
Komruiexe
CTPYKIYpHO-
HETPONOI HHECKOTO
7 €XHOJIOTHIECKOIO
KapTHpOBAHHS
MECTOPOMKICHIH
2 | Tpunokysisphsie Muxpockonst  |OLYMPUS |Ornryueckas Munepanoruveckue
SZ 61, MUKPOCKONHA NIPH HCCICIOBAHIS
SAnonus YBENHYCHUAX B 00pa3iioB, MIIHXOB,
unTepsanax 0,5 % — 130% |nporonoyex
3 |lIpsMbie NPpOMBIIUIEHHBIE OLYMPUS |M3yuenue u miarsocTurka | MuHepanormdeckye
MHKPOCKOIIBI BXS51, MHHEPANoB ¥ (a3 HCCNENOBAHNS
Snoxus B OTPAKEHHOM, B obnactu
TPOXO/SILIEM, neTporpapun,
TIOJIPH30BAHHOM CBETE; | TIETPOTOTHA
TIONMy4eHuE - (o), pyaHoi
'TEMHOTIONBHBIX 1 MHKPOCKOTHY
CBETNIONONBHEIX (armmdsr,
mobpakeHuil HCKYCCTBEHHbIC
[P YBENHUEHHX B OpUKETHI)
wrTepsanax 0,5% — 1000%
Cucrema ananu3sa usobpaxenuit |SIAMS Beinonuenue Munepanorugeckue
4 |(CAN) Ha 6aze npsmoro Photolab, |xonu4ecTBEHHOrO HCCIIeJOBAHHSA
NPOMBHITIEHHOro MEKpockona  |Poccus MHHEPaOriH4e CKOro B 06n1acTH pyAHO#H
OLYMPUS BX51 ananuza (KMA) MHKPOCKOIHH
00pasLoB pyIB M TEXHOJIOTHYECKOH
¥ IIPOLYKTOB MUHEPATOTHH
TEXHONOTHYECKUX :
[IEpENeNoB
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5 |MuKpoTBepROMED IIMT-3M  |Hccnenopanus
000 MUEKPOTBEPAOCTH
«JIOMO», |MuHEpanos;
Poccus Ouzuieckas
J{MarHOCTHKA
MUHEPATBHBIX (a3
6 |MukpocreKTpooTOMETp MCOYK  |Onpenenenne
000 OTpaKATENBHOH
«JIOMOp», |crnocoBHOCTH MHHEPATOB.
Poccus Onmiryeckast ZHarHOCTHKA

MUHEPANBHBIX (a3

MHHEpaTOrHIeCcKie
HCCIEZOBAHUA

B oOnacTH pyaHo
MHKPOCKOIIHH

1 TEXHOJIIOTHYECKOH
MHHEPANOTHH

Jran IL IaexrpoHHO-MHKPOCKONHYECKHE METOISI HCCTeNOBAHMA

1 2 3 4 5
Kommiexke pacTpoBofi anexT- LEOEVO |[luarsocTrka MuEepans- |BBICOKO-TEXHO-
POHHOMN Mukpockoriu Ha 6aze  |HS0 HbIX (ha3 ¢ HCIIONB30BAHN- |JIOTUYHBIE MH-
CKaHHMPYIOLIEr0 3MEKTPOHHOIO (Karl Zeiss. |em pas/iMHBIX JETEKTOP- |HEPATOTHYECKIE
muxpockona EVO H50 Tepmaurs); |HBIX CHCIEM HCCTENOBAHNA Ha
¥ CHCTEMBI SHEPIOHCIIEPCH- INCA EN- ocuxose COM B
onHoro MukpoaHanisa INCA ERGY obmacty pymHOit
ENERGY («Oxford In- | /ABArHOCTEKA GA3sOBOFO. |\ iyreno crormai,

strumentsy, |COCTaBATOPHBIX IOPOL  |rexponoruueckoit

Bermuxo6pu- |PYH, TIPOYKIOB TEXRONO- |y ppeparormat,

Tarms) FHYECKOTO 1epesesa EOMCTATTYTHIL
MHHEPaNOr i Npo-

MLA

(Mineral Liberation
Analysis)

Waydenne creneHu pac-
KPBITHA 30710Ta

Ha OCHOBE CIUIOLIHOTO
SHEPIOIMCIIEPCHOHHOIO
KapTHPOBAHHA

H3yuenue
XVMHYECKOIO COCTaBa
MUHEPaATBHBIX (a3

Ha ocHose EDS

necca

JlHarHocTHKa, X1~
MHYECKHI COCTaB,
MOp(OIoro-MeTpH-
YECKHE,
TPaHyIOMETPHIEC-
K¥E XapaKTePHCTH~
K MUHEPATIOB

Ha BCEX CTaIMIX
BEJIEHHA TE0NI0-
rOpa3BeOHHBIX H
IKCIUTYaTalUHOHHBIX
pabot

TIporHos 1 oLeHKa

H3y4eHue 31eMeHToB-
rpuMeceH B 30510Te
Ha ocHose EDS

TEXHONOrHYeCKHIX
CBOWCTB pyIBL.

MOHHTOPUHT TeX-
HOJIOTMHECKOro
npouecca
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BrinonasemMsle BUap! pabor:

- H3yueHne BEmECTBEHHOIO COCTaBAa MCXOHBIX NOPOX, PYA U Ipo-
IYKTOB IpOLEeCcOB 000raieHus;

- THIIM3ANKS Py, YCTaHOBIeHHE ocobeHHOCTel pacnpenenenus mo-
Je3HBIX KOMIIOHEHTOB ¥ 3aKOHOMEPHOCTEH MX POCTPAHCTBEHHOIO pas-
MEIIEHUS; U3yUeHHe reOlIOry PYIHbIX [TONeH;

- WCCJIEOBaHHA CTPYKTYPHO-TEKCTYPHBIX O0COOEHHOCTEH BMeIaro-
IUX TIOPOJ U PYI, MapareHeTHYeCKUX acCOlMalliii, Xapakrepa B3aumMo-
OTHONISHHMH NOPOO- U pyA000pasyIOIIHX MUHEPAIOB B PyAaX H MPOIY K~
TaX TEXHOJOrHYECKHX IIEPEIEIIOB;

- onpenencHre GopM HaXOXIEHHSA KOMIIOHEHTOB B PYAaX M [IPOOYK-
Tax PazIMIHBIX CTAIUH HX MpeoOpa3oBaHU;

- IAArHOCTHKA MUHEPAJIOB C OIPENEICHHEM UX XHMHUYECKOro COCTa-
Ba, CTPOCHUs, (PHU3UYECKUX CBOMCTB, MOP(OIOro-MeTPHYECKHX XapaK-
TEPUCTHK;

- U3yHEHHE TUIIOB CPacTaHMii, OIIpe/le/ICHIE COACPKAHMA, paclpe/c-
JICHHS, CTEIICHH PACKPLITHS MUHEDAJIOB;

- BBISBIIEHHE (aKTOpoB, 00yCIaBIMBAIOIIMX NOBEACHHE MHHEPAJIOB
PYA B TEXHOJIOTHMYECKHMX NpoLeccaX U MPeaBapUTeibHasS OLEHKA TEXHO-
JIOTHYECKHX CBOWCTB PYZ;

- HCCHEOBaHNA HCXOMHOHM pyIbl, KOHUEHTPATOB, NPOMIIPOLYKTOB,
(upoxykroB duioranuu, 6HO- M THAPOMETAIUTypPrHYeCKOro Iepenena),
XBOCTOB, IIIAMOB, CTOKOB JEHCTBYIOLIEro MPOU3BOLCTBA C LIENILIO KOHT-
pOJis COCTOSHUSA, OLEHKH 3P (PEeKTHBHOCTH TEXHOIOTHYECKOTO MIpoLiecca
¥ ONTHUMH3ALMH €r0 N1apaMeTpoB.

ITpuponHsle CBOHCTBA Py AUKTYIOT HEOOXOIMMOCTE HCHONB30BaHHA
YCOBEPIIEHCTBOBAHHBIX BRICOKOPA3PEINAOIINX METOAOB HCCIIEHOBAHMM
COOTBETCTBYIOLIMX YPOBHIO MHPOBBIX CTaHAPTOB.

Pa6ots! cnenmamictoB Kommanuu «I1omocy», BEITOMHEHHEIE C IIPH-
MEHEHHEM COBPEMEHHBIX METOIOB MHHEPATIOTHYECKHX UCCIIeIOBAHMIA,
BKJIIOYAs KAYE€CTBEHHO HOBBIE BO3MOXKHOCTH ONTHYECKOM U pacTPOBOM
9NeKTPOHHOM MHMKPOCKOIHH, 3JIeKTPOHHO-30HAOBOIO MHUKpPOaHAIN3a
MPHEPAJIOB, ONTHKO-TeOMETPUYECKOTO METoJa ¢ UCIIONb30BaHHE CHUC~
TEMb aHAN3a U300 paKEeHUH U [Ip., [IO3BOJIAIK 06€CeYnTh HOBBIH MH-
(opMalHOHHEIH YPOBEHE B MICCIENOBAHMM PYI U MPOMYKTOB MX T€XHO-
soruveckoro mepenena (tabn. 4.1; puc. 4.3 —4.7).
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4.2 T'eonoro-MuHEpaJIOrH94€CKHE HCCIISSOBAHM
TEXHOJOTHIeCKHX CBOMCTB Py Ha NpeINpoeKTHOH cranuu pabor

Heo6X0quMOCTh pacIiMpeHns MHHepaTbHO-CBIPBEBO 6a3pl 30710TO-
Jo6sBaromei xommanud «[Iomocy U TpebOBaHUA K OLIEHKE Ka4ecTBa
MUHEepPATbHOTO CHIPhS ¢ BBICOKOH CTENEHBIO HOCTOBEPHOCTU CTABAT
nepel MUHEPaJOrHuecKoH CiryO0H MpeANnpHATHs 3aHa4, HalpaB-
JeHHBIE Ha TOBLIEHHE 3GPEKTHBHOCTH Te0JI0rOpasBeJouHbIX paboT,
palMOHAIBHOTO OCBOEHUS W HCIIONB30BAHY HETP.

MusepalIoruieckie HCCISI0BaHMA, CONPOBOXKIAIOIHKE MOMCKOBO-
pasBefouHble pabOoTEI, HalpaBleHbl HA pelEeHHe 3a[ay MMPOrHo3a pyao-
HOCHOCTH W OIEHKH CrieluGHUecKHX OCOOSHHOCTeH MECTOPOKIESHN,
BBIZIEJIEHHS YUACTKOB JIOKUIM3ALUM OPYAEHEHHs, [IOIy4YeH s MpenBa-
PUTENBHBIX JaHHBIX O HauOoJiee BEPOATHBIX KaueCTBEHHBIX Xapakre-
PUCTHKAX MHHEPAIBHOIO CHIPBA.

BcecroponHnee n3ydeHne MUHEpPAIbHOTO ChIPhS ¢ HUCIIONb30BAHHEM
KOMIUTEKCa COBPEMEHHBIX METOHOB HCCIENOBAaHHUH, IO3BOIIKIO K0Ty~
YHTE C BEICOKOH CTENEHBIO JOCTOBEPHOCTH NEPBHYHYIO HHYOPMAIHIO
06 0c06EeHHOCTAX re0IOTHYECKOro CTPOSHHS MECTOPOXKICHUM, TIpe-
JOTPENESIOIIMX POLECChl BEIEHHS Ie0I0ropa3BelouHbX paboT, 1o-
Gnrav 1 mepepaboTKH MONIe3HBIX HCKOIAEMBIX.

ITpeameToM HccIeqOBaHUM SBHIOCE CTPOEHME PYJHOTO NOJIA Mec-
TOPOXKAEHHH B T.4.

- BEUIECTBEHHBIH COCTaB BMEUIAIOLINX IOPOM X DYl MECTOPOXKIIE-
HUH,

- XapakTep PyIONpOABICHI, CTelIeHb U3MEHUYMBOCTH BEIECTBEHHO-
IO COCTaBa U CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH pyA B mpemeiax
PYOHBIX TOJIEH MeCTOPOXKIEHHH, KaK ¢ ITyOWHOH, Tak M IO IPOCTHpa-
HHIO PYRHBIX Tel,

- TPOSIBJICHHE PYHOOOPasyXOMMK NPOLECcCOB, BKIOYAd MEPBHYHBIA
pyHOreHes M IOCIELYIOLIME SMUreHeTHYECKHe M IUIepreHHble npeob-
pazoBaHu,

- PYHOKOHTPOJHMpYIOIHe (aKTopsl M XapaKrep OKOJIOPYAHBIX H3MeHe-
HHH BMEIIAIOIIMX TOpOI BONM3K KOHTAaKTa PYIHOTO TeNa MECTOPOKISHIA,

- MMHEPATBHBIA COCTAB, TEKCTYPHBIE M MOPGOCTPYKTypHEIE 0COOEH-
HoCTel pya Kak uHGOpMaTHBHAA MeHETHYECKAA XapaKTepUCTHKa, OTpa-
JKaromas yCIOBUS U [IOCIIeI0BaTENBHOCTS MUHEPAI000pa3s0BaHus,
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- GakTOpBL, BIHMAIONINE Ha TEXHONOTHYECKHE CBOMCTBA MHHEPATIBHO-
IO CBIPBSL.

CucTema BeIEHHS reoioropasBefoYHBIX paboT B KOMIUIEKCE C Teo-
JIOTO-MUHEPAIOTHYECKUMY UCCAEN0BAHHAMY . IO3BOJISIIOT OCYIIECTBHTh
ApEABAPUTENILHYIO TPOTHO3HYIO OLEHKY TEXHOJOIHYECKHX CBOMCTB
Pyl Ha PaHHHX CTaJMIX OCBOCHHA MECTOPOXKIEHHNI. B nanHoM pasnene
peCTaBIIeM HEKOTOPHIE PE3YIBTaThl HCCIIEJOBaHHHM TEXHOIOTHYECKHX
CBOMCTB pya MeCTOpoxKAeHUH OMUMITHAIAHCKOTO PYAHOIO IO

OnpIT H3yveHHs Pyl 6J1aTOpOJHBIX METAJUIOB OKA3bIBACT, YTO MpPH-
MEHEHHEe KOMILTEKCA COBPEMEHHBIX METOIOB HCCIIEIOBAHMI HE TOIBKO
3HAYMTENIBHO MOBHIIIAET 3((PEKTHBHOCTH MMOMCKOBBIX W Pa3BENOYHBIX
reofory¥eckix pabot, Ho M 00ecreurBaeT peleHne 3aJa4 o TEXHOIO-
IWYECKOH OLEHKE Py OT INPOrHO3MPOBAHKA 10 0OOCHOBAHHA H IIPOEK-
THPOBAHHA CXeM HMX NepepaboTKM M ONEPaTHBHON KOPPEKTHPOBKH rapa-
METPOB JEHCTBYIOLIETO MpoLecca.

I'eonoro-mMuHepanornyeckue HCCIEAOBAHUA DY PAAa MECTOPOXKIe-
ruit Komnaauu «Ilomocy BBIMONMHEHBI B COOTBETCTRHH C IPHHATOM CHC-
TEMOI, BKITIOYarOIe#l H3yYeHHe BEIECTBEHHOTO COCTaBa BMEIAFOLIMX
IIOPOZ ¥ PYA Ha CJIEAYIOIIX CTANUAX BefeHAs paboT:

MOHCKOBO-Pa3BeI09HOHN — NPENPOEKTHOM CTaHH pa3paboTKu cxe-
MBI 060TaIEHHs —> CTa[IHA CO3TaHHUs TEXHOJIOTHYEeCKOTO perlaMeHTa M
TNPOEKTHPOBAHHA ITpoliecca nepepaboTkH pya.

[onnsas, BcecToponHss, 06BeKTHBHAS UHGOPMAIHI O MUHEPATBHOM
COCTaBe CHIPES M CTPYKTYPHO-TEKCTYPHBIX NPH3HAKaX sBIILeTCS aKTH-
YECKOH OCHOBOH, IpefoNpeeIomed BEIOOp TEXHONOIMH U3BJICICHHA
IIOIE3HOTO KOMITOHEHT4, KaK Ha CTaJuM BEeIEHWS IeoloropasBelouHbIX
pabot (IpeAnpoeKTHAsA CTANHUT), TAK U CTaIHHN NPOCKTHPOBAHMA.

Pesynerarel reonoro-MHHepalorduecKHX HMCCIACHOBAHHH pyn psana
MecTopoxaeHnid OMMMIMaIUHCKOrO PYJHOrO IMOJA Ha CTagWH reolio-
ropasBeIoYHbIX paboT, OCYIIECTBICHHBIC HA MAaTEPUAle TCONIOMHIECKHX
npo0, IWTyQHEIX 00pa3LoB ¥ KEpHA CKBAXKHH, B NIONHOH Mepe 0TpaXaro-
M€ BEIECTBESHHBIH COCTaB U crielu(uieckue 0COOEHHOCTH Py, Tpeji-
CTaB/IeHHI paHee B maBe | «['eonoruyeckoe CTpOCHHE U CTENEHs pa3Be-
AaHHOCTH 30JI0TOPYHBIX MECTOPOXACHMI CHIPhEBO 6as3bl. . ...».

Lensio cnemyromero rarna CHCTEMHOTO MCCIISNOBAHMS Py SBILICTCS
NOyYESHHE JaHHBIX, IIPOTHO3UPYIOMINX TEXHOOTHYECKHE CBOHCTRA Pyl
1 00yClaBIHBAIOMMX BHIOOP PalMOHAIFHOMN TEXHONOIHYIECKOH CXEeMBI
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nepepalboTKM CBHIPBS, HONYYSHHBIX IIPU H3YYCHHUH TEXHOTCHHOIO Py/-
HOTO MaTepuajla pasjIM4YHBIX CTAAWH ¥ PEXHUMOB IOATOTOBKU U Tlepe-
paboTku pyn, Kak B Iporecce 1abopaTOpPHBIX HCCIIEMOBAHMIA, TaK U IpH
TIOJTy IPOMBINDIEHHEIX ¥ IIPOMBILLIEHHBIX MCIBITAHUAX.

ViccienopaHus Ha IPENNpOeKTHOH CTAlWM M CTANMM COCTaBICHHSI
T30 xonauumii 175 MOACUYETa 3aIlacoB, BEITOJHEHHBIE Ha Marepualie

- TEXHOJIOTHYECKOH IeTIH allliaparoB, IO3BOJLIIOT opaboTaTs peKoMeH Y-
eMYIO A/ IPOEKTHPOBAHHA CXeMy IepepaboTKy pya.

Pabors!, BRIIONHEHHEIE ¢ IPUMEHEHHEM COBPEMEHHBIX METOIOB MU-~
HEePAIOrMIEeCKUX NCCIEIOBaHMH, BKIFOYAS KaueCTBEHHO HOBBIE BO3MOMXK-
HOCTH ONTHYECKOH ¥ pacTpOBOH 3IIEKTPOHHON MUKPOCKOIINH, JJI6KTPOH-
HO-30H[IOBOTO MUKpOaHANW3a MHHEpaJiOB, OINTHKO-TeOMETPHUIECKOTO
METOJa C HCIOIB30BAHHE CHCTEMBI aHaM3a H300PaKeHHH, TO3BONIIN
obecreynTh HOBBIA MH(QOPMALMOHHBIH YPOBEHb B HCCICAOBAHUM Py U
IPOIYKTOB X TEXHOJIOIHYECKOTO Iepenenia i BEISIBUTH 0COOEHHOCTH MX
MIOBEICHHA B TEXHOJJOIMYECKOM IpOLEcCe.

T'eonoro-MuHepanoruyeckiue  UCCHENOBAHMS  TEXHOJNOTMYECKIX
CBOMCTB PyIl KaK Ha CTa/IMH BEISHUS reoNloropa3BeI0uHbEIX paboT, Tak U
Ha TIPEIIIPOEKTHOH CTaJUM BBHINIOIHEHB! ULl OONBIIMHCTBA MECTOPOXK-
neruii OnuMnuagEckoro pyaHoro noi: Onumnuanusckoe, baaronar-
Hoe, Onense, TuTUMYxTa ¥ 1Ip.

IIpumMepoM mccnenoBaHU TeXHONIOTHISCKHX CBOHCTB pyn Ha Ipen-
IIPOEKTHOM CTa[UM C LEJIBIO NIOMYYEHIS TONONHUTENPHOH HHDOpMALIH
O IIOBEICHUH MUHEPAIOB B TEXHONOTHYIECKOM IIpolecce (MHUHEPATIOTHH
IIporiecca) CIIy>KaT HCclleJOBaHMA IPOMyKTOoB oboramenus py Haubomee
KPYIHBIX 30JI0TOPYIHBIX MeCTOpOXxIeHUH - biaronarnoe u TutuMyxTa.

HN3pecTHO, 4TO OCHOBHBIMM (hakTOpami, o6yCIaBIUBAOIMMHU TOBE-
JIeHUE MONE3HOr0 KOMIIOHEHTa B TEXHOJOTMYECKOM ITPOLIECCE M €I0 U3~
BIICYEHME B KOHEYHBIH IIPOXYKT, SBJLFOTCS, IIOMMMO CONEPIKaHUi B py-
JlaX, xXapakTep B3aHMOOTHOINEHMU C acCOLMHPOBAHHBIMH MHHEpalaMH,
CTENEHb PACKPBITHS, MOPQOJIOr0-METPHYECKUE XAPAKTEPHCTHKH, (POPMBI
HaXOXKICHIA U XMMUYECKHI cOCTaB 30710Ta. [ eonoro-MuHepaoruyyeckie
MCCIIEIOBAHMS PYN M IPOXYKTOB PA3IMYHBIX TEXHOJIOIMYECKUX Ieperie-
JIOB OCYIIECTBIICHEI B COOTBETCTBHH CO CIIEIYIOIIEH IPHUHATON CXEMOH:

1. mccnemoBaHMsA BMEIIAIOIIMX ITOPOI Ha MaTepHalle IpPO3padHBIX
HUIEQOB U3 00pa3L0B UCXOTHOH PY/IBL, M3YUYSHHBIX B IIDOXOMAIIEM CBETE
MHKPOCKOTIa;
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2. WcClieioBanys Xapakrepa B3aMMOOTHOINEHHH MUHEDAIOB B Pyle
Ha MarepHalie IPOTOJIOYEK;

3. uccnenopanust GopM HAXOKIEHIS KOMIIOHEHTOB, MOP(]OIoro-MeT-
PUYECKHX XapaKTePUCTHK MHHEPasoB M XapaKTepa MX B3aMMOOTHOLIE-
Hi'fi;{ B pydax Ha MarepHaic TIOJIUPOBaHHbBIX aHHIHI/I(bOB W3 Marepuala
T€0JIOIrHYE CKIX 06}333110]3 C IIPEUMEHEHHEM METOIOB ONTHYECKOH U 3JIeK-
TPOHHOM MHUKPOCKOIIHH, BKJIX0OYas 371€KTPOHHO-30H/I0BBIA MHEKPOAHATH3
HCIIOIL30BaHME CHCTEMbBI aHaJIM3a I/I306pa}KGHI/Iﬁ;

4. WccnemoBaHMS TIOBENEHHS MHHEPAJIoB B IIpolecce IpoOieHus u
(hpaKiHOBKPOBAHHUA PYIBI IO KJlaccaM KPYITHOCTH Ha Marepuaie HCKyc-
CTBEHHBIX ITOJIMPOBAHHBIX AHILIN(OB, M3TOTOBIEHHBIX M3 MaTepHaa
KpYIMHOCTEIO -2,0+0MM 1 M3yYeHHBIX B OTPaXXEHHOM CBETE MUKPOCKOIIA;

5. FICCIeOBaHUs TIOBEICHH MUHEPAIOB B ITporiecce 000raleH s Ha Ma-
Tepuasie MPOLYKIOB TEXHONOTHYECKOTO nepeena (IIPOIyKIbl ITPaBUTALAA
¥ UIOTAlMH, BKITFOYas TUTAHHE, TIPOMIIPOAYKTEL, KOHIIEHTPATHL, XBOCTEL) B
JFICKYCCTBEHHBIX ITOJIAPOBAHHBIX AHILTH(AX, H3rOTOB/IEHHBIX M3 MaTepHana
KPYIHOCTBEO -2,0-+0MM M M3y4eHHBIX B OTPAKEHHOM CBETE MHKPOCKOII.

4.2.1 PesynbraThl HCCIENOBAHHI TEXHOJOTAIECKAX CBOHCTE Pyl
Mecropoxaenns baarogaraoe

Py/ipl MeCTOPOXKIEHMA, KaK OTMEYaJIOCh paHee, IPeNCTaBIeHbI, pe-
MMYLIECTBEHHO, OKBApPLOBAHHBIME 110 MACCe M IPOXKMJIKAM JBYCIIOIs-
HBIMH IPAHATCOAEPKAIIMHI QUIUTITOBBIMH CIIAHLAMHU M WX MEePeXOIHbI-
M¥ PasHOCTSMH K ITOIOCYATHIM U METAMOP(DH3OBAHHBIM CIIAHIAM.

[lopoxsl, pasiMyaioliecs MO CTENECHH OPYACHEHMA, B PasIMYHON
CTeleHd W3MEHEHBI MPOIeccaMy OKBapLeBaHus, CePULMTH3ALIH, CKap-
HUPOBaHHS, XJIOPUTH3ALMH, OHOTHTH3ALIMH.

30510ThIe YOI MECTOPOKIEHHS blarogaTHoe OTHOCATCS K apCeHu -
HO-CYJIL(QUIHOMY THITY C BBIIENAIOMHUMUCS aCCOIMAUMAMHE JIETUTHHIUT-
apceronuputoBoi (FeAs2 —FeAsS) u n€UHMHIHT-apCEHOTUPHT-TIAPPO-
tunoBoil (FeAs2 — FeAsS — Fel-xS), MapKkasuTOBOH (Te/Ib-IIUPHTOBOM).
XapakTepHOit 0COOEHHOCTHIO Py ABIACTCA IPUCYTCTBYE B HUX B HE3Ha-
qHTENLHBIX KonuuecTsax rajenuTa PbS, meenura CaWO4, sonsppavu-
Ta Fe[WO4], a Taroxe BIEpBBIE HAMH YCTaHOBJICHHBIX B JaHHBIX PyHax
rynMysmuTa FeSbS, apcenunos Huxens (HukenuH NiAs, pamvenscbep-
rut NiAs2), rennypumos BucMyTa Bi-Te u cepebpa Ag-Te, camoponHoro
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BucMyTa Bi, obpasyiommx accoupaliy ¢ apceHONMPUTOM, NETHHIH-
TOM, 30JI0TOM.

Ilo cTpyxTypHO-TEKCTYPHBIM OCOGEHHOCTSM pPyjsl OTHOCATCS K
TOHKO3EPHHCTOMY BKPAIUICHHO-TIPOXHIKOBOMY, TIPOXKHIKOBOMY, HH-
TEPCTULIHOHHOMY THITy ¢ HEPAaBHOMEPHBIM PACIPEHE/ICHHEM TOJIE3HO-
ro koMnoHenTa. [Ipeobnagaromas yacTh 30/10Ta CBA3aHa C HEPYAHBIMH
- MMHCpPJIaMHM, B MEHBLIEH CTEHEHH - ¢ CYIbOUIaMH (apCeHONMPUTOM,
NEMHIUTOM, HPUTOM).

ITo xapakTepy B3aMMOOTHOIIEHHI C pyn00o0pazyrOMIMH MAHEPaia-
MM BBIJISJIIOTCA C/ICAYIOIIME aCCOLMALMY 30JI0Ta: B OHOTHTE, KBaplle U
B/IOJIb TPaHMI| MX CpacTaHuif ~ 78%; B apCEHOIMMPHUTE C JE/LTMHTHTOM ~
7%; BIOOJB IPaHHILl CPACTaHMH apCEHOMHMPHTA C HEPYIHBIMU MHHEpa/ia-
MH (KBapHeM, KaTbUUTOM, [ularuowiazoM ~10%; 3071010, cBI3aHHOE C
IIEPHTOM ~ 5%.

Pasmepsl BEIENEHHH 3010Ta B HCCIIEAYEMBIX NEPBHYHBIX PyAax OT
0,5x1 mxm 1o 20x100MkM 1 57x310 MKM; mpH 5TOM Haubosee Kpyr-
HeIe BeigeaeHus 3om0ra (ot 10 go 310MKM) npHypoYeHb! K IPOXKIIIKO-
BEIM CJIFOOMCTO-KBApHEBBIM obpazoBanuiaM. B mogymHeHHOM Konugec-
TBE CPElM KBapla BCTPEYAIOTC BIUIIOYEHUA 30701 pasMepoM 1x2-4x5
MKM. PazMep BBIIe/IeH I 30/10Ta B apCEHONMPHUTE, IMPHUTE | 110 TPaHH-
aM CpacTaHMi CynbOHIOB M HEPYIHBIX MHHEpAJIOB, cocTaBnaa 0,5x1
— 10x15mKMm.

Ilomy4ennpie paHee Ha CTAJMHU FeONOropasBeO4HbIX paboT JaHHbIE,
NPOTHO3MPYIOLIME TEXHOJIOTHYECKHE CBOHCTBA Y/, CBHACTEECTBYIOT O
TOM, YTO OCHOBHBIMM (PaKTOpaMH, BIHAFOLIUMM HA IIOKA3ATENHM TEXHO-
JIOFHYECKOrO Ipolecca nepepaboTky Pyl MecTOpoxaeHua biaronarHoe
SBJIAFOTCA MUHEPANbHEIH COCTAB ¥ CTPYKTYPHO-TEKCTYPHBIE 0COOEHHOC-
TH PYHIBI.

brnaronpusrHsie $akropsl, o6ycna3nmaafomne 000raTUMOCTE pYIBI:

—~  pasnuyMs mokasaresieil yaenapHOro Beca pyaoobpasyromux Mu-
HEpaJIoB, CIIOCOOCTBYIOUIUE NPUMEHEHHIO HA OHON M3 CTYIIEHEH Tex-
HOJOTMYECKOTO Mepenielia pyabl poliecca rPaBUTAlMH;

—  MPUCYTCTBHE B Py/ie CBOOOQHOrO 30710Ta Pa3MHIHOH KPYITHOCTH,
B TOM 9HCJIE pasMepoM JIo 2,4MM;

—  JIOKAIIM3aLHA 30/10Ta B IIO3JHUX CIIORUCTO-KBAPIIEBEIX IPOKMIKAX
U THe3/1aX, ¥ NIPUCYTCTBHE B PyAe HHTEPCTHLIMOHHOTO 30JI10Ta, YTO CIIocofe-
TBYeT aKTUBHOMY PAcCKpBITHIO MUHEPAIA B MPOLIECCE H3METBIEHMS,;

~  IPUYPOYEHHOCTH TOHKOTO 30JI0Ta B APCEHOIMPHUTE H JIEIUTMHIUTE K
TpaHUIiaM CPACTaHHH MIHEPaIbHBIX 3epeH, TPELIMHAM, IIPOKIIKAM U Ka-
BEpHAM, TJI€ 30JI0TO, KaK NPAaBHIO0, COIPOBOXKIAETCSA BHIISIEHUAMH CITOL,
KBapLia ¥ KapOOHATOB, UTO 0OYC/IABIMBAET AKTHBHOE PACKPBITHE €10 3ePEH.

B 1ienom, XapakTep B3aUMOOTHOIICHHH 30710Ta ¢ pyIo00pasyroLuMu
MHHEpaTaMH B PyJax MECTOPOKAEHHA blarofarHoe, He3aBUCHMO OT
MHHEpANa-HOCHUTEIS, CBUAETENBCTBYET O JIOCTATOYHO JIETKOM pacKphl-
THHM MHHEpaJIa B IIPOIECcCe H3MENBIEHHS M JOCTYIIE K HEMY pearcHTOB B
TEXHOJIOTMYECKOM IIPOLECCE.

dakTOpHI, HeraTMBHO BIKAIOIINE Ha KOHEYHbIE [IOKA3aTeNH Ipoiecca
oborameHus pyasl:

—  IIOBBIUIEHHOE COMNEPXKAHME B COCTaBE PYAbl MBIIIBIKA BCIEIC-
TBHE [PUCYTCTBUS B PYHAX apPCEHMIHBIX (OPM JKene3a W HUKEIIS,

~  [pPHUCYTCTBHE B COCTaBe PYAEl BEChMa HE3HAYMTENIBHOIO KOJIH-
YecTBA MHHEDATIOB HYKeN (HUKETHH, PaMMeNbcOeprHT), TeJULypH/IOB
BHCMYTa, BECMYTa CAMOPOIHOr0 MOXeT 00y CIaB/IMBaTh KOHIIEHTPALMIO
HX B TIpolecce 00oralleHus U, KaK CIIeIICTBUE, HECKOIBKO ITOBBIMICHHOS
copepsxkanue Ni, Bi, Te B koHe4HOM IpOAYKTE;

—  HEOAHOPOMHOCTH XMMHYECKOTO COCTaBa 30JI0Ta, HaJlH4ne B HEM
npumeced Ag,Hg,Cu;

—  3HauMTeNbHasd IPUMECH B COCTaBe 30710Ta cepebpa (o1 4 o 21
Bec.%), HeM30eXKHO BIMAIOAA HA KaECTBO KOHEYHOTO TIPOXYKTa, Jaxe
IIpH BBICOKOH CTEIIEHH M3B/I€YEHHUS II0JIE3HOTO KOMIIOHEHT2.

Kpome Toro, NpEpoIHsie 0COOEHHOCTH PyJ, B YaCTHOCTH, HeCTabHITb-
Hble 3HAYEHHS TIPHMECH cepebpa B COCTaBe 30110Ta MOTYT CO3aBaTh TPy~
HOCTH IIPH BBIIIOJIHEHHH XUMHYECKHX aHAIM30B PyJl ¥ TeXHOJOIHIECKHX
TIPOOYKTOB, HYTO TpeOyeT COBEPIICHCTBOBAHIA METONMK XHMHJECKOTO
aHanE3a B IIPEMEHEHMH K PyJaM MecTopoXIeHus braroparHoe.

IIpu BEIGOpE HAPaMeTPOB TEXHOJIOTMYECKOTO PeXHMa PEKOMEH/I0BA-
HO 06paTHTE BHUMAHMe Ha MHHEpaNbHble GOPMBI JKejle3a H MBIIIbIKS,

- obpasyrouue, HapsLy ¢ apceHONHPUTOM, ApCEHHJ JKelle3a — JIEJUTHHIHT,

SBJISTIOIIUICA TaIOKe HOCHTENIEM 30J10Ta.

JlanpHeHnve WCCIIeTOBAHKMA TEXHOJOTHYECKMX CBOCTB pyn Ha
IPEeNNpPOEKTHOM CTAJUU M CTaZAMK MPOSKTUPOBAHKA OCYIIECTB/ICHE Ha
MaTepualie TPOTONIOYEK, IPOXYKTaX IPaBUTALMH (TPaBUKOHUEHTPATE! H
TIPOIYKTHI Pa3NMYHBIX CTAIUH MEePEUUCTKH) U QIIOTALH, TOTYIeHHBIX
11pH 1a60paTOPHBIX U MOTYIPOMBIIUICHHBIX HCIIBITAHHAX.
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4.2.1.1 XapakTepHCTHKA HPOTOJ0YeK H MPOXYKTOB HX
hpaxnronHpOBAHHAS

WmMeromuecs HaHHLIE , CBUAETENBCTBYIOT O TOM, 4TG okono 50 %
Gbpaknuii CIOKEHO TMMOHUTH3NPOBAHHBIMH arperaramu cirof (6uotu-
Ta), oxono 20% - kBapueM, 3HaYHTENbHAs 4acTh — rpasaraMu {13%) u
wisMeHnToM (~ 12%). BrIXon TsokelsIX MUHEpAIOB U CYAL(QHUOOB CO-
crasnser okono 5% (tabn. 1-2).

B nponecce vccienoBaHuii YCTaHOBIEHO, YTO 30JI0TO KOHLIEHTPHPY-
ercsa B Matepuane —0,5 + 0 MM Tkenoi ppakumy npoTosodek. B npo-
Hecce PpaKuHOHUPOBAHKS 110 KJ1accaM KPYITHOCTH 30JI0TO pacipene-
ageTcd cienyromuM obpasom: knacc-0,5 + 0,25mm — 2%; kn.-0,25
+ 0,18mmM - 7%; x1.-0,18 + 0,063MM — 36%; x1.-0,063 + 0 MM
—55%.

ITo xapakTepy B3aHMOOTHOLIECHMI ¢ PyrooOpasylomuMy MIUHepasa-
MU mipecOnagaroumas 4acTh 30710Ta MPOTONOYEK NpeacTasiieHa ceobo-
HEIMH BbITelleHHaMH (62%). Ha momo 3epeH ¢ BRIIOYCHHIMH KBapLa
npuxogutces — 29%, cpactanuii ¢ kxBapueMm — 9%.

B enquHUYHBIX CIIYHAAX B 30JI0TE MPOTMIOYEK BCTPEYEHBI BKIFOUCHHUS
KapOOHATOB, TMIPOOKHCIIOB JKEJI€3a M MUHEPAIoB TUTaHa, a TakkKe MUK-
POBKJIFOUCHHUA 30J10TA B KBapIle.

MakcuMmanbHBIe pa3Mephl CBOOOOHBIX 3€pEeH 30JI0Ta B NPOTONIOY-
kax 350,5x729,0 mxmM, MuHaManbHeie — 28,4x55 6MKM, TIpeobnagaoT
38,3x46,5 — 58,2x61,2 Mxm.

JauHble, moNydeHHBIE B pPE3YyNbTare MCCHECAOBAHHA IPOTONIOYEK
KPYIHOCTBIO —2,5 + 0 MM MpoObl pyaBl MECTOPOX/IEHHS CBUETENbC-
TBYIOT O TOM, 4T0 3051010 Oonee yeM Ha 90% cocpenoToueHo B knaccax
—0,18+0mMmM. Bricokoe comepkanue cBOGOIHOIO 3010Ta ABNsETCA Ona-
TONPHATHBIM (AaKTOPOM, MO3BOJLIIOIINM PEKOMEHJOBATh IIPUMEHEHHE
TIpoliecca IPaBUTALMHM Ha OFHOM M3 CTyIEHEH TEXHOIOTUYECKOTO nepe-
JeNa PyHbL.

Beicokas cTeneHs KOHTPaCTHOCTH Py, [0 TUIOTHOCTH PyRoo0pasyro-
LIMX MHHEPAJIOB NO3BOMMIIM Ha 3Tale Te0IoropasBelouHEIX paboT npo-
THO3HPOBATH BO3MOXKHOCTH TOAYYeHUs TPAaBUTALMOHHBIX [POXYKTOB,
00OTraleHHBIX 30JI0TOM, CY/IB(QUIaMY, apCEeHUIAMH, TPaHaTaMHU, MUHe-
paJlaM{ THTaHa, CHIEPHTOM, GapuTOM H Ip.

Hanomusepaiorus. [eonoro-MiuHepasoreckie HeCne10BatHs 143

Tabnuna 4.2.1.2
VepenneHHbIH MUHEPAIbHbIH COCTAB TANKEIBIX GPAKLKIH IPOTOA0YEK

Ne /i MuHepainsl VYepenHeHHoe couepikanre u3 7 upob, %
i Keapy 20,1
27 | Unemenur, Ti-Marder. 11,8
3 Crronpt 52,1
4 AMbHO0IB!, TUPOKCEHBI 0,5
5 I'panar 13,0
5 PyTun, aHaras 0,3
6 | Kopyun 0,04
7 IupkoH 0,2
8§ | Typmanun 0,2
9 ApCEHONHPHT 0,6
10 | [uput 0,8
11 | M-ns Bi, Ni 0,2
12 | XanpkomupuT Jomi %
13 | Jlumonut (3epHa) 0,1
14 | 3onoto (3epHa) 42 3epHa

Hroro: >09,9

C LeNBbIo H3yYeHHs BO3MOXKHOCTH I'DaBHTALMOHHOIC oforaleHus
pya MectopoxkeHus brarogatHoe Ha OIBITHO-TIPOMBILUIEHHOH yCTa-
Hoeke Onmmmmanunckoro ['OKa BeimonHeHB! paboOTHI ¢ HONYYEHHMEM
rpaBUTalHOHHEIX KoHUeHTpaToB 1 u II mepeumcTox, npommpomykra I
MEPETHUCTKA U (PITOTOKOHIEHTPATA M3 DY/l MECTOPOXICHUS.

4.2.1.2 XapakTepHCTHKA IPOXYKTOB IPABUTAIHH

I'paBuxornmenTpar I

B cocTaBe rpaBUKOHLEHTpaTa | IPHCYTCTBYIOT CynbQUIHAL M CHITH-
KaTHas COCTABILTIOME B ONM3KUX coorHomennsx 1:1 (Tabn. 4.2.1.2.1).
B cocTaBe mpomykra Ipeobiagaer apceHonupHT FeAsS, obpasyronimi
TecHbIE B3aUMHBIE CpacTaHus ¢ J&HHTHTOM FeAs, (37,3%). Cymedo-
ApCEeHMIBI COeIKaT eMHMYHbIE TOHKME BIIIIOUCHHS 30/10Ta Pa3MepoM
OKOJIO 6x12 MKM, TalIcHUTa, & TAKKe BIIEPBLIE YCTAHOBIICHHBIX HAMM B
JaHHEIX PyAaX TeJUTypPHAOB BUCMYyTa K BUCMYTa CaMOPOIHOTO.

B nomuHeHHOM KOMMYECTBE B KOHIIEHTPaTe IPYUCY TCTBYIOT: IIMPHT, TIPE-
CTaRIEHHbIH KOJUTOMOPhHBIMU HCeBIOMOPQ032aMH [0 MAPPOTHHY (6,5%), OK-
CHITBI ¥ THIPOKCHIBE skentesa (2,9%), B HesHaumTebHOM - mappoTuH (0,8%0).
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Hepynnas cocrasisromas rpaBUKOHIEHTPATa NPEACTABIIeHA IpaHa- = |§. Fgl=%E ol g o e ol 8
= & -S| o ol njojofe< o |—~="52Zv o |2 2o o
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MMYIIECTBEHHO, B CBOGOIHOM MOHOMUHEPATEHOM COCTOSIHHY; B Ka4eCT- g |2 8TRPE & \ A
B€ MHUHEPAJIOB-TIPUMECEH IPUCYTCTBYIOT KBapll, CJIFONbI, BOTb(MPAMHT. \5 ¢ & (= e BRBE el o | Bl
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YEeHHIT pazMepoM 0KoJI0 6x12 MKM B apCEHONMPHTE M JISJUIMHIUTE, 4 TAK- R § : % % = N S N - ., gw olo o 1Bl Bl
>Ke B OKCHIaX KPeMHHA U THTaHa. g |2 % |58 SFEEE %S 1P | ST
[Tpu ppaxumoHHpOBaHHHE MaTepHalla I'PaBHKOHIIEHTpara Ha 2 Kiacca 3 [ D f' =
KPYTIHOCTH [0 IPaHKLe pasaena 63MKM, ycTaHoBneHo, yro knace —0,063 ; £ = e g 8l |olol-|E =
MM IpH BbIxone 96,5%, xapakTepusyer 6oliee BBICOKHM COIEPKaHHEM E g ;'33 § gaE YRV =
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TeIx arperaros. CongepxxaHue NMUPPOTHHA B Kiaccax 6muskoe, ~ 0,8% s 5. = [=%8 o b -
(Tabmaua 4.2.1.2.2). $lglEss |X35F [§ [HiEs el
XHMUHEeCKHH COCTaB 30]10Ta XapaKTepH3yeTcs NPUMECHIO cepebpa B S 1815k éé .
komdectee 1o 10%. g §§ 5928 | |4 |5z = 5
2l l2%a X2 R [ SRS 3 s
I'paBukosuenTpat Il nepedHCTKH — «30/10Tas I'OJIOBKA» £ - < j
I'paBuxonuenTpar Il nmepeyncTky — «3070Tad TOJOBKa» - ABIAETCS £ ?.} o Ea I8 ~
30J10TO-CY/IbGHAHBIM MPOIYKTOM C COAEPIKAHHEM cepebpocozepKalie- ’E §>‘_\ § = =
1o 30501a okono 23,0% M cyMMapHBIM COACpKaHHEM apCeHOIMPHTA U £l Za = :
nénmmaruTa okono 70%, ueM CyIIECTBEHHO OTIIMYAETCA OT IPaBHKOH- | I3 g 5 3 ) 25 5
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B KauecTBe HE3HAYMTENBHBIX IPUMECEH B IIPOLYKTE MPUCYTCTBYIOT S 8l = =% 3 -
NHPHT ¥ MHPPOTHH (CofepKanHme, cooTBeTcTReRHO, 2,0 1 0,3%), MuHe- EREE Z-( g8 = = S
pajsl TUTaHa, IPAHATHL, OKHMCIIBI XeJe3a, 00Imee ConepKaHie KOTOphIX E % E@,\Z ©z2
COCTAaBJIAET OKOJIO 6 BECOBBIX 0. 2 % g gg 2E » & |
ApPCEHOTMPUT NPe/ICTaBIeH CBOOOAHBIMH BEIENeHUAMH. Oxono 50% E g E A 5 é B | v 2
Hanbonee KPyIHBIX €10 3epeH COIEePIKaT peIKue TOHKHE BKIIIOYEHH 30- = 2 e -
Jota camopoasoro. Pasmeps! 3epen apcenonupura 13x13 — 479x567 B - % é . o
MKM, TIpeobnanaior ~ 239x277 MKM. = 2 5 B -5 |8 £ . 0 E& 2
B cocrape «3010T0# TOJIOBKI YCTaHOBJIEHBI TAKKE PEIKHAE MAHEPAIIBI, o8 E 8 ?c_n i g g % ;3 "l HE 5 : E e 55 5%
o6pa3yiolEe cpacTaHus ¢ 30JI0TOM K apceHomupaToM: ranenut (PbS), ryn- ¢ = % s § e %‘% Z3 g—;- RE % 53 HEHBEEEE
myHur (FeSbS), muxemun (NiAs), pammenscOeprar (NiAs,), Temmypume! - | i S e el 1 el = = P
BucMmyTa Bi-Te (reccur?), BucMyT camopomusiid (Bi), meemur (CaWO,). 2 & 1) 2 G I O N S B 2
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bonee 90% 30510Ta rpaBUKOHLIEHTPATA «30J0TOH FOIOBKU» NPe-
CTaBIEHO CBOOOOHBIMH BBIJENCHHAMH IUIACTHHYATOM, JEHOPUTO-

~

BHAHOH, K pu ppeobnajaromux — 239x277 mum (puc. 4.2.1.2.1-

4.2.1.2.3). Pa3Mephl BKIIOYEHUH 3071072 B aPCEHONUPHTE — OKOJIG"

6,5x13 mMxm.

Yacte 305012 00pa3yeT Takoke CpacTaHMs ¢ apCEHUIaMHM Keeza U
HHKeJs, TeJUTypHIaMH BUCMyTa U cepebpa.

B npouecce nccneqosaHuii NpoayKkTa ¢ NpUMEHEHWeM METOIOB JIIeK-
TPOHHOM MHKPOCKOIIMM YCTaHOBJIEHO, YTO 30JI0TO «30J0TOM TONOBKM»
oTIM4aeTcs pasHooOpazueM GopM K 3HAYMTENbHBIMU KOIEOaHHAMH XH-
Mugeckoro cocrasa (Tabmuma 4.2.1.2.3).

CrnenyeT noquepKHyTh, 9T0 BBICOKONpobHOoe 301010 950-1000 BeTpe-
YeHO B elMHUYHBIX 3epHax. Haubonee pacnpocrpanenHol ¢opmoit Ha-
XOXAEHUS 3071074, CKOHIEHTPUPOBAHHOIO B «30JI0TOM ICIOBKE», SBIIS-
eTcs coenuHerne Ag-Au ¢ cofepxanueM 30i0t1a 79,3-96,2% npu npe-
obnaganuu - 86,0-94,0%. B nponykTe YCTAaHOBJIEHO TAKKE IIPUCYTCTBHE
coeguHeHu# 3om0Ta ¢ npuMeckio Ag, Hg, Cu.

Tabnuna 4.2.1.2.3
JjieMeHTHBIA COCTAB 30JI0Ta KOHUEHTPATA «30J10TOMH rooBICH

MNe |  OnmementHbiit Pacnpoctpane- | Comep)kaHuA 2AEMEHTOB, %: 01-10 / npeobnanaor
/| cOCTaB 301012 HHe Gopmel Au Ag Hg Cu Sh
1 |Ag-Au [peobnanaer 79,3-96,2 | 3,8-20,7
(>90%) 86,0-94.0 | 6,0-14.0
2 |Hg-Au Penxas 833-95,8 42-16,7
3 |Hg-Ag-Au Penxas 67,0-93,7 | 1,3-135 | 2,8-20,8
4 | Cu-Au Envuuunsie 14,8-153 | 1,0-1,4
3epHa
5 |Ag-Au EnvHHYHBIE 96,7-95,5 | 3,3-4,5
BBICOKONpOOHOE | 3epHa
6 [Au Emunumnsie 100
3epHa

IIpomuponykr Il mepeuncTKE
ITponyxT, moxyueHHBIN B pe3ybTare NepeducTKY IPaBUKOHIEHTPAaTa
I, xapakTepu3syeTcs BBHICOKUM cofepikaHueM (> 50%) MHHepaioB THTaHa
(MIBMEHUT, pYTUIL) U IpaHaToB (aIbMaHauH). B IIpOAyKT NepexoquT Tak-
K€ HEKOTOpast YacTh CyNbQHIOB, (ApCEHOMUPHUT M NEMNMHTHUT) (~ 36%),
CPacTaHKs NUPPOTHHA U aPCEHOMHPUTA.
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3onoro B mpomnponykrte 1l mepedncTkd BCTpedaeTcs NpeHuMy-
IECTBEHHO B €IMHMYHBIX CBOOONHBIX 3epHax paszmepom 19,5x32,5
— 78x227 mxM nipu npeobnagasuu 52x91 MxM, a TaKkoke B CPaCcTaHHAX
¥ BKJIFOYEHHAX PA3MEpOM eNMHHUIBI MUKDOH B apCEHONUPHTE, HUKE-
JTHCTOM NENNTUHTHTE, relib-IIUpUTE, FpadaTax, Kpaple.

KonmuyecTBo mpumecH cepebpa B 30710Te IPOMIPOTYKTa COCTARIAET
2,3-4,6%. B eqUHIYHBIX CIIyYasx B OPONAYKTE BCTPE4aeTCd PTyTh- U Ce-
pebpoconepxkarnee 3onoto (Hg — 8,6, Ag — 13,1, Au—78,3%).

4.2.1.3 XapaxrepucTHKA NPOAYKTOB HMK/IA GIOTANHA

4.2.3.1 XapaxTepHcTHKA HCXOMHGH Pk,
H3MEILYEeHHOM 10 KpynrocTH —2,0+0MM

Hccnenosasus UCXOMHOM Py/Ibl KPyMHOCTEIO -2,0+0MM, Ppakumonu-
POBaHHOM 1O KPYMHOCTH Ha 7 KJIACCOB, CBU/IETEIBCTBYIOT O TOM, YTO
CYNbOHIBI - APCEHOMUPHUT ¥ IHPHUT COCPENOTOYEHE! B KII. -2,0+ 0,5 MM.
B xnacce xpynaocthio —0,5+0,071 MM KOHUEHTPUPYIOTCS, IPECHMYIEC-
TBEHHO, KBAPIl ¥ CITIOIHCTO-KBAPLEBbIE arperarhl, MUHEpaJIbl THTaHa K
rpaHarthl. B Kiaccax kpymHOCTEIO MeHee 0,1 MM cOCpenoTOYEHBI CITFOBI
H, 9aCTUYHO, CYIbQUIbI.

Tlpu paziuuHbIX peXxuMax u3MeNbIeHHs HaOmonaeTcs HEKOTOPOE Iie-
pepachpeielieHye Marepuana 110 KiaccaM KpynHocTu: B ki1, +0,045Mm
peobnafaoT b0 MHPUT C MAapKa3HTOM, THOO apCeHONHMPHUT, B KL —
0,045 +0MM — nuppoTuH. Pe3ynsTarsl rpaHyJIOMETPHYECKOrO aHaJIn3a
CBHJIETENLCTBYIOT O TOM, 4TO PACKPBITHE CYJIBQHIOB M 30J10Ta BECHMa
BBICOKO TIPH Pas/MYHBIX PEXUMAaX H3METBUSHMS, JOCTUTas s Cybdhu-
Joz 100%.

3011010 B MpoAYKTaX GpaKMOHHPOBAHKS IEPBHYHOM PYAEI KPYIHO-
CcTHI0 -2,0+0MM pacnipefensres ciaexyromyM obpazom (Tabnuua 4.2.3.1):
©1.—0,25+0,1MM - HHTEPCTHUHOHHBIE 00Pa30BaHKs Ha KOHTAKTaX Cy/Ib-
¢unaex Mudepanos; kit -0,1+0,071MM - cBoboIHBIE BHIAENCHNUSA, HH-
TepPCTHLMOHHBIE 00pa3oBaHKA B apCEHONHPUTE U BKJIIOYEHUS B KBaple
(xapakTepHO MakCHMabHOEe CofepiKaHue 30710Ta); Kki. -0,5+0,25 - cBo-
0oMHOE U MPOXKKIIKOBOE B ApCEHOIUPHUTE.

B x1.+0,045 30n0to HabmonaeTcs, IPeHMYILIECTBEHHO, B CPaCTaHH-
X ¢ apceHonmMpuTOM, B Ki1.-0,045 MM — cBOGOIHOE.
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XapakTepacTaKa (JIOTOKOHI[EHTPATA

DIIOTOKOHIIEHTPAT, IOy YeHHBIH B IIPOIECCe [IePepabOTKH HEPBUYHOM
PYIIBI XapaKTepu3yeTcs IPEUMyIIECTBEHHO KBapLeBO-CITFONHCTEIM COCTa-
BOM C TIPAMECHIO I'PaHATOB H MHHEPAIOB THTAHA, XapaKTePH3YIOUIHXCS
BBICOKOH CTEIISHBIO PACKPBITHSA M TOHKUMH pasMmepamu 3epeH. Cymmap-
HOE CoflepKaHKe HepyIHbIX MHHEpalloB cocTapiseT cabilie 80 macc.%.

CynbGuas! MPeACTABICHb] PABHBIMH J0JIIMHA apCEHONUPUTA H IIUPH-
ta (110 6-7 %), TIPENCTABICHHBIMH CBOOOIHBIMY 3€PHAMU pasmMepamu 24~
50 MKM ¥ ITOIHMHEHHBIM KONMYECTBOM MUppoTHHa (2,1%).

30510TO (IIOTOKOHIIEHTPATa IPEACTABIECHO, NPEHMYIECTBEHHO, CBO-
BOMHBIMHE UTACTHHYATEIMU 36pHAMH ¢ IMMPOKAM JHAalla30HOM pa3sMepoB
oT 18x21 mxmM 70 0,53x1,03 MM, 9TO CBAIETEIBCIBYET O BO3MOKHOCTH
Y3BICUEHHA B npouecce (GIOTALHMM 3HAYMTEIBHON HacTH MeTallla CBO-
GOIHOTO, a TAKKE CBA3AHHOIO ¢ APCEHOIMPUTOM M IIHPHTOM.

Wspenka B MPOTYKTE BCTPEYAlOTCS BBITEEHHS 30710Ta PasMepoM 3-
9x30MEM — 12x19MKM B CpacTaHHMM ¢ OKHCTIAMH W THIPOOKHCTIAMHE JKe-
fe3a, a TaKe eIMHMYHBIE BKIIOUSHHS 307I0Ta PasMepoM oxono 1,5x3
MKM B KBapIle U pa3MepoM OKomo 4,5X6 MKM B CpacTaHHH ¢ HEPYIHBIMH
MUHEPATAMY. ‘

XapakTepHCTHKA 30J10Ta
B MPOIYKTAX TeXHOJIOrHYecKOro mepexesa pyabl HuKIa Gaoranan

C 1ETBI0 BBIIBIIEHHS BOSMOXKHBIX IIOTEPh MOJIE3HOTO KOMIIOHEHTA B
TEXHOIOTHYECKOM IIPOIIECCE, a TAKOKe YCTRHOBICHUS BO3MOXKHOCTH KOH-
IEHTPALMH 30JI0Ta B IPOMIIPOMYKTAX BBINIOIHEHEI HCCIEOBAHUA [10BE-
JeHHs PyI0o00pazyIomyX MAHEPAIIOB 1 30JI0Ta B IIPOXYKTaX HKIA ¢mno-
TALMHK: CTMBOB THAPOIMKIOHA, XBOCTOB (JIOTAIMH, XBOCTOB KOIIOHHON
(bTOTALIMM ¥ XBOCTOB KOHIleHTpaTopa «MToMaiy, NMOTydeHHBIX I10CTe
1epepaboTKH XBOCTOB (DIIOTALIUH.

Jlannble, MOMy4YeHHbe C HCMONb30BAHUEM METONOB ONTHYECKOH H
3MEKTPOHHON MUKPOCKOIIMH, CBHIETENBCTBYIOT O HIDKEC/IEMYOMEM:

1. B crusax zudpoyuknona, IPEICTaBICHHBIX [IPOMYKTaMH KPYITHO-
ctpro 10,071 MM, -0,071+0,04 mm 1 -0,04+0MM 30J10TO IIPHCYTCTBYET B
BH/Ie CBOOOMHBIX BEIETEHUMH; CpACTAHMM C apCEHOITMPHUTOM M BKIIOYE-
HUHF B HEPYAHBIX MHHEpaJIax.
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B xnacce xpynHoctsio +0,071 MM ycTaHOBTEHH CBOOONHBIE BBIAE-
JIeRH 30710TA HEUpPaRWIBHON M IIACTMHYATOM (OpMbI ¥ CpacTaHHA C
apceHonMpuToM. Pasmep 3epeH cBOGOIHOTO 30JI0TA B CITHBAX MHIAPOLHK-
7ioHa cocTaBisteT 96,5x154,9 MxM - 73,6x175,4 MxmM; B cpacTaHuu C ap-
cenonupuToM - 10,5x12,5 —21,1x55,1 - 43,5x55,1 MKM; BO BKITIOUCHHAX
B keapue — 3,8x8,6 Mxm.

B xn. —0,074 +0,04 MM 3010TO NpUCYTCTBYET B BH/IE HEMPaBHIIbHEIX
BIUIFOYEHMH pasmepom OT 5,2x7,3 mo 13.4x11,9 mxm B miarxokiase. B
xiacce —0,04+0MM CITHBOB 30J10TO NPUCYTCTBYET B BH/IE CBOOOIHEBIX 3¢~
peH MIacTUHYaTol $opMbl, pasMepoM 6,2x8,3 MiM.

2. B xeéocmax ¢hnomayuu 307010 NPUCYTCTBYET B BHJIE CPACTaHHH C
KBaplieM M BIUTIOYEHHMH B ITOMEBBIX MINATAX; Pa3sMep ero BBIICNCHUH OT
1,5x2,7 mxM g0 4x16,9 mxm.

3. B xeocmax xonyenmpamopa « fmomax», yCTaHOBJIEHHOIO Ha XBOC-
TaxX (IOTALMH, 30]I0TO IPHCYTCTBYET B BH/E IUIACTHHYATHIX BKIIOUCHUI
pasmepom ot 0,3x0,3 no 5,3x6,4 MKM B KaJIHEBBIX MONEBBIX IINATAX.

4. B xgocmax konoHHOT promayuy 3070TO TPEACTABICHO CBOOOIHBI-
MM BBICJICHUAMHM M CPAaCTaHUAMH C HEPYIHBIMU MHHepaliaMy — KBap-
LeM, IUIArMOKIIa30M, CIIOIaMH.

B k1. xpynEOcTEi0 +0,071 MM IpHCYTCTBYET CBOOOLHOE 3010TO pas-
MepoM 6,2x9,3 MKM M B cpacTaHHH ¢ KeapieM (pasmep 7,5x13 MkM).
B xn.-0,071+0,04 MM BCTpedYeHO 30JI0TO B CPACTAHMM C IUIATHOKIA30M
(pasmep Bbiziesnienus 30i101a 3,6x7 MkM). B k1. —0,04+0 MM ycTaHOBIIEHO
30JI0TO KPYIHOCTHIO 1,5X4 MKM B CpacTaHuy C MyCKOBHTOM.

XuMHYecKuil COCTaB 30J10Ta POAYKTOB IMKJIA (IIOTALMH COOTBETC-
TBYeT npobuocTH 775-937. B ka4ecTBe NPUMECH B 30JI0TE IPHCYTCTBYET
cepebpo, comepxaHie KOToporo jocturaet 3,3-22,5%. B enuHH4HBIX
CIly4asX yCTAHOBJIEHO NPUCYTCTBHE MEIMCTONO 30/0Ta NPCOHOCTHIO
553-609 ¢ comepxanuem Menu 28,2-31,5%, cepebpa - 16,5-7,6%.

Pesiome

Teonoro-muaepanomqecxne HCCIEIOBAHU TEXHOJOTMYCCKMX IIPO-
AYKTOB, BBIMIOJTHCHHBIC Ha npezmpoexcmoﬁ CTaayiy OCBOCHUA MECTO-
poxICHNUA bnaromarHoe MOATBEPKAAIOT IPOrHO3HBIC JaHHBIC, TOJIy9eH=
HbI€ Ha CTaJAWU BeAeHUs reonoropaspenovHblx pa60T O BaJIM4uH B pynac
KPYITHOTO 30JI0Ta BBIIIOJIHEHNA [onocTel 1 MEX3ECPHOBEIX NPOCTPAHCTB,
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a TaKoKe IIPOrHO3 O BO3MOXKHOCTH NPUMEHEHHs MPaBUTAIMOHHO-(JIOTa-
LIMOHHOM cXeMBbi riepepaboTKu pyas!.

Cpobon#Ele 36pHa 30/10Ta B IPOTOMIOYKAX XAPAKTEPU3YIOTCS pa3Me-
pavu 28,4x55,6MKrMm - 350,5x729,0 MM, ipu nipeobnanannu. 38,3x46,5
-55,2x61,2 mxm. YacTb 3010Ta MPUCYTCTBYET B BUJE CPACTAHHI M TOH-
KUX BIJTFOYCHUH (€NUHHMLBI — NEPBHIE JECATKH MKM) B apceHoanme
NEITHATATE, HEPYOHBIX MHHEPATaX.

Kpynizpie Beiiesie s HHTEPCTUUMOHHOIO 30710Ta pa3MepoM 0 2 SMM
YCTaHOBJIEHBI KaK B MPOAYKTaX H3MEIBYeHHS NepPBUUHON pyIbl, Tak H
B IPaBUTAIMOHHBIX KOHIEHTpaTax. IIpu 3ToM, 62% BHIMMOro 30710Ta B
pvie, n3MensdesHoU Ko KpynHocTH —2,0+0 MM, HaxoauTes B cBOOOIHOM
cocrogHuy, 29% 30510Ta COAEPKAT BIUTIOYEHUSA HEPYIHBIX MHUHEPAJIOR,
9% o06pasyroT cpacTaHus ¢ KBapLEM M CIIIONaMH.

Pa3inums B yebHBIX BecaxX MUHEPAJIOB HCXOIHOM pyasl 00ycnaBiu-
BaIOT (PpaKIMOHUPOBAHHE PY/ABI NO IUIOTHOCTH, BCIIEICTBUC YEro BEIS-
aseTcd 0OOTaleHHBIH 30JI0TOM, FPAHATAMM ¥ MUHEPAlaMHU THTaHa rpa-
BUKOHIIEHTPAT, H3 KOTOPOro B Ipoliecce NanbHeHImeH NepeducTKH BO3-
MOXKHO YaJIeHHe 3HaYUTeNbHOH YacTH HEPYOHBIX MUHEPATIOB U CYIb(U-
10B. [Ipu 5TOM 4acTh TOHKOTO CBOOOIHOTO 30JI0Ta H MHUKPOBKJIIOUEHHI B
cynapdunax nepeiner B npomnpoaykr I nepeducTky.

INomydenHEIe faHHbBIE CBAAETENLCTBYIOT 00 3ddeKkTHBHOCTH MpHMe-
HCHHA TPABUTALMH B TOJIOBE IIpoliecca UIA KOHLEHTPaluH KPYIHOro
cBOOOIHOTO 30710Ta (POXKIIKOBOTO, IEMEHTALMOHHOTO ¥ UHTEPCTHIIH-
OHHOTO), & TAKKE €r0 CpacTaHWi ¥ BIUIIOYSHHH B CynbPHIax.

B nponecce ¢noramui Bo (UIOTOKOHIIEHTPAT M3BIEKaeTcA cBOOOI-
Hoe 3omoTo pasmepom ot 0,53x1,0mxm mo 18x21 MM, ero cpacranms
C HEpYAHBIMH MHHEpaJlaMH, cynb(HIaMU, OKCHUIAMH KeJie3a pasMepoM
3-9 x 19-30MxKM, a TarxOke BITIOYEHNS B HEPYIHBIX MUHEpPAJIaX pasMepoM
~1,5%3 MKM.

IIpricyTcTBHE B CIMBaX MHAPOLMIJIOHOB CBOOOIHOrO 30J10Ta HEIpa-
BWIBHOM M TUTaCTHHYATOH (OpPMBL, KPYIHOCTBIO OT 6-8MKkM mo 100-
180MKkM, ero cpactanuii pasMepoM OO0 45—55MKM C apCEeHONHPHTOM
00yCIaBIMBAIOT BO3MOXKHOCTh €TO H3BIIEUEHHS BO (PIOTOKOHLIEHTPAT.
[lony4yeHHbIe aHHbIE CBAIETENLCTBYIOT B IIONb3Y IIPHMEHEHH B [OJIOBE
TCXHOJIOTHIECKOT0 Mpoliecca IPaBUTALMM C LEJIBIO BBIIEIEHHS CBOOOI-
HOTO 30s10Ta KpymHocTeio 10-180MiM 1 ero cpactanumi ¢ cynbduaMy, B
1epPRYI0 OYepeb, aPCEHOMUPUTOM, U OKCHIAMH.



Al

Hanomunepanorus, [e0noro-MuHepaIOrideckie UCCETOBaHHs

[TIABA 4

4

143 :Hadag oJ0LY]
= # 001 ¥eHqrngedus X1 90HT0Q04))
gsva. nduuomssdy ¢ . - wolndvuoHasde o
¢ 4 Vi €1 L°86| venHOMMHIddSIHL] SIXT sioxsodky st o
3 udu — z ol WOLHdHLT O
524 | Lzl €14y wenmomnuiodarHyf| G/ GXS| sisbiy
0 < < < <. BNt
M 2018 ndeey| 9°'c1| 98|  vewawmsedusH| LTIXLTI esots| PHOUOHLOC | S
SEVad widuionaody| 11| 68| wemnommmodaump|  pxg'e i QEQW_M_%M_—MNH M
Ssvad Ludnuonsody| | . o1MduLoH
T
Z0lL WHLAJ Lyl R e IXLY _sode @ wounzkd o sxoxo0d)
Ssyad widutonaody| o741 vz BeHIUrHaRdISH Sexg1| wornduuonaode 9 xoro0d)
, = T80 756 BEHHOHULTL XY 30HT0008)) LLO0+T0-
: 4
s ween 15] o] 5%
) i . ¥BIULHULOBLL ondesay €
I
— ndesy| 99| v'e6 ‘wendaungedusy sxe BHHIhOMME
. y1d ¢ . BRIEHHULOBLL 2 Stidesy @
Z0iS eA 19 6¢6 ‘wenairugeduay §LXL EMHOROIOIY
[N LR snduuossody| | . BLHIHIILQL T
7svad B 61 0°08| senHOMNULOdOIHY] X1 evamduonasde
BuH-gLoedo snuHeds ey
R audunonsody| . . BLUJHHULRIC 1
75vad LHIHRI] €0l  L66] seHHOMMHIoAALHY] SIXG0 eiuduuoHaode
suH-eLoRdo onuHeds ey
[NATER Liduuonandy ! o SLATHANIAN 1
7S94 LHIHHULRLC vl 98| ¥EHHOMMHIOUILHL] STXT erndunonoode
wuH-gLoedo onuHedr ey
Ludunosaie 19 sassdimiouaiie u
sdnnoumade]| ST $°S4| wHOMTRIOdaLsy o_éommw viudutionaode
- suH-e1oedo omunHedl sy
ol . BLHIHULLQL U
WMM‘MN i _.“W_M”MMM/\ LTl €5Lt seHHOMNHLOAOLIH]] Am:“a um WV rruduoonaode
e 1 §0%°0 ¥iH-eLoRdo anuHeds B
g IANDHG BIHAANORS0AE W BLAIHAL
{00 IN) T8V LMIHULIRIM| 271 8°,8| wenHounmiodarlyy PXST -1r31r KHELo-RdD oruiHeds
& SSyoy Luduonsody BH WOL-AWOHE 0 X0100dD)
¢a17ig | IniAmongodAvira, E::::wﬂ:wﬂﬂ:m_hwwmw oﬂ.hﬂ 1°0+05T°0- g
(0D IN) Nm,f,<u R IMIHBEERL| 271 9°48| weHHOMMMLIodOLHY] PXT|_od e WoLHLAWOHEOdALITOL
[SQTER Ludanonaody
930100d)
£Sudg HUIAWOHE| . ] S0 , obaﬂﬂomwoo_wﬂm
S8y 1dunomaody ERd p'$8) EEHHOMIRLOAALHIY §1X5 o ,wgoo amw
- = 7 6 BEHTAAOQWO0] TVXTE SOHT0Q04,)
O 1D TND L6 ~ 24 HA &3 FeHHOHALTL | $01%C ¢ "HXSL 3 eMEeWHOA] |
VLR iudunonsody| . . . B il a:
(IN)ZSV24 LHIHAUL]( LY1 €°68| BEHHOWTHLODOIHE] £X5°0 viudunonsode
kM i guu-gLoedo onuxeds ey
OIS VidREy | ‘ re ;
9 Weredp O R e svzl  sfsL KRN LIDKOd] 01%71°0] axndunonssde € soumwkody | TS0 i
(4ol ndedyyl . ¢ '
SsVad waduuonsody L5zl eyl gegoN1nKod] | pxp! arudunonaode g youwrody]
gl oig| IMLAWOHEOdATT3 ], JLHAHLIOH
(0D IN) Zsvad IMIHUEIRI $91 916 genarngedusy 0zx1|-e0de @ wornLAwongodAral
SSyad 1duuonesdy 9 30100dD)
S5vad sydnuossedy Lzel €94 wenHoummuLodolHL]| SHHX8T MM&MHMHMMQM
< (IN)zsvyed LHIRRIRL gun-eloedo snuueds vH se0Yy |
B =91 F8| BeHtedgO0dONT0[]| 6 025G L1 SOHT0Q0E,)
11 . 01 - .n_ 6 3 L 9 S 4 [4 I
* 2
- ETANAOD ITedaRuA] mw, _ 17 S—— }
09-110% % Bl yuHOLAY 98 endog | -udIgg b s W LOOK | fi/u
eaorroe gunrLoedo 19nuHed | -OlfOE 981002 | ~ 11100d0 “D0HT0QO8]) -HAdY 00BINY | S\
Eliely) P 19dowee

sonLeroterq BuHowKodoLyaW 197Ad HoHTOXoH veHUeHE 0JogoLHd XeArodu a vroros exuroudaryedey

1€ 1Ty enmige],




156 ITIABA 4

Ilotepu 3050Ta ¢ XBOCTaMH GIOTALME 00YCHOBISHB], IPEHMYILECTREH-
HO, IPHUCYTCTBUEM €TI0 CpacTaHuH ¢ KBAPUEM, CIFOINOH, TTOJIEBBIMU [IIATAME
OpH pa3Mepe BEIeNeHIH 3071012 3,4x3,7 - 7,5%13 MxM, a TAOKe BIUTIOYe HEH
B HepyAHBIX MAHepaiax pazmepoM 0,3x0,3 — 11,9x13 .4 — 4x16,9mxm.

B XBOCTHI KOIOHHOH (DIOTAIMK YXOAUT CBOOOIHOE 30JI0TO PAsMEPOM
6,2x9,3 MKM, a TaxKe pasMepoM 3-13MKM B cpacTaHUIX C KBApIEM, TUTa-
THOKTIa30M, MYCKOBUTOM.

Ilpu ycraHOBKe Ha XBOCTax (uoTanuy KoHIEHTpartopa «MToMars
YaCTHYHO H3BIIEKAIOTCS OTHOCHUTENBHO KpymHEle (7-17MyM) cpacranus
30JI0Ta ¢ HePYIHBEIMM MUHEpallaMIM; B XBOCTaxX KOHLeHTparopa «HTo-
MAaK» OCTAeTCs 307I0TO B BHIE BITIOUEHHH B HEPYIHbIX MHHepanax, mpe-
MMYIIeCTBEHHO, TOJIeBEIX MIaTaxX, pasMepoM 0,3 — 6,4 Mxm,

VaureiBas, TOT (akT, YTO 3HAYMTENbHAs YacTh 30J0Ta XBOCTOB (io-
Talliy 00pa3yeT KpaeBble CPacTaHUA ¢ HEPYAHBIMH MHHEpajaMH{ U Xa-
pakTepu3yeTcs pasMepaMi BeIAeTeHIH 10 6-7x13-17MiM, MOXHO rpej-
TIOJIOKHTh BO3MOXXHOCTD IIOBBIIIEHHS PACKPBITHA MHHEPasa TIPH OIITH-
MHU3AIHK PEXKUMA H3MEJTBHEHUS PY/IBL.

PesyneTaTsl CHCTEMHBIX MHUHEPATOTHYECKUX HCCIEHOBAHHMH 30710Ta
B pyZJax MeCTOpOXIeHMs biaromarHoe U OpoXyKTax TeXHOJOIHYECKHX
[IEPEIENIOB CBUIETELCTBYIOT O BO3MOXKHOCTH JOCTHKEHHSA BBICOKOTO
U3BJICYEHHS 30JI0Ta B IIPOLIECCE IPABUTAHOHHO-(PIOTAMOHHOr0 060-

TallieHus pyn.

4.2.2 Pe3ynpTaThl HCCIeI0BAHME TEXHOMOTHISCKUX CBOHCTB Pyl
MecTopoieHHsi THTHMYXTa

Kak ormedeHo B maBe 1, pyzsl MecTOpOMISHUS TIPEICTABIICHB! Me-
TaCOMaTHYCCKH H3MEHEHHBIMH POTOBMKAMH (MUKPOCIAHLIAMHU), [OJIO-
CYaThIMK CIAaHUAMHM M HX TEepEeXOAHBIMU PA3HOCTAMM, BMEINAOIIUMU
103HHE KBaplLeBble, kKapOOHATHO-KBapLEBbIE, IIOJIEBOIINAT-KapOoHaT-
HO-KBapLIEBBIE TP OMIITKH.

Iloponel MHTEHCUBHO OKBApPLIOBAHBL, OPOTOBUKOBAHEI, CEPHIUATH3H-
POBaHEI, TYPMTHHU3HPOBAHB! (TPei3eHU3UPOBaHBL) C IIHPOKUM Pa3BH-
THEM TOHKOIPU3MATHYECKOTO TyPMaliHa, XJIOPUTH3UPOBaHsI, aMmpubo-
JIM3UPOBAHBI, (eNbANINaTH3UPOBAHEI, KApOOHATH3UPOBAHEL, IPaQUTH3H-
poBaHsl ¢ 00pa3oBaHHEM MHOTOYHCIISHHBIX BBIICIICHHH, THH30BUIHBIX
IIPOCIIOEB ¥ arperaros rpadura.
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Pynnas MuHepanusanus JOKaJW30BaHa B NPUKOHTAKTOBBIX 30HAX
1I03/THMX KBapUEBbIX IPOXKWIKOB B YJaCTKax HAUOONbIIEH aKTHBHU3AIMH
BTOPHYHBIX TpoLeccoB. bonpiuas gacTs pyAHOTO BEIIECTBa OTIIAraeTcs
HEMOCPE/ICTREHHO B 9HAO0-H SK30KOHTaKTaX KBAPLEBHIX HPOKHIKOB W
{IpYypOYeHO, NMPEUMYIIECTBEHHO, K MHTEPCTULIUAM 3€peH Pa3iMuHBIX
HEPYIHbIX MUHEPAIOB: KBaplia, CIIOM, MOJEBHIX INATOB, TEMHOIBETOB
a ap.

ITo BemecTBeHHOMY COCTaBY IIEPBUYHAS PyZla OTHOCHTCS K MAJIOCY ib-
(bUIHOMY 30JI0TO-BHCMYT-TEJLTYPHAHOMY THITY C COAEPIKAHHEM PYIHBIX
MuHepanoB 2,5-3,0%, HepynHbIX ~97%; OKHC/IeHHas — K OKHUCIICHHOMY
THITY, COCpXKALIEMy KeJe30-BUCMYTOBBIE OXphbl C IPUMECHIO Te/LTypa.
Ilo cTpyKTypHO-TEKCTYPHBIM XapaKTEPUCTHKaM PYIBI OTHOCATCH K HE-
PAaBHOMEPHO-TOHKO3E€PHUCTBIM, BKpAIUIGHHBIM ¥ HHTEPCTHIMOHHBIM
(11eMEHTHBIM, 3aITOJTHEHUSI MHKPOIIONOCTEH) CPEAM HEepYIHBIX MHHEpa-
5108 (KBapll, CIFOIBI, TIONEBbIC HITATHL, TEMHOIBETHEIE MUHEPATH).

B cocraBe nepBu4HOH pyasl mnpeobranaloT HEpYAHbIE MHHEPAIbI
(97macc.%), B Tom gucie kBapi (60-70%). B nomupmenHOM KOmM4ec-
TBe MpucyTcTBYIOT cimons! (10%), kamsumr (~10%), moneesie mmark,
TEMHOI[BETHEIE MUHEPAS! ¥ rpadut (<5%). AKUecCOpHBIE MHHEPANBI
1pe/ICTaBIeHbl KCEHOTHMOM, MOHAIIHTOM, C(PeHOM, PYTHIOM, HIbMEHH-
TOM, OPTHTOM, TOPHTOM.

Copeprxanue Cyap(QUAOB B HCXOAHOU pyne ~2,7macc.%: npeobiana-
ior mpuT (~1%) u mupportuH (~0,6%). Ha nomro camopoaHoro BucMyTa,
BUCMYTHHA M TEJUTYpPHIOB BHCMyTa npuxomurcs ~ 0,8macc.%. B non-
YUHEHHOM KOJHMYECTBE B Pydax MpHCYTCTBYeT rameHut {(~0,15-0,2%),
B HE3HAYMTEIHHOM — XaJNBKOIUPUT M MOMHOIEHUT (COThie Honu %), B
SMHWYHBIX 3ePHAX — APCEHOMMPHUT, YIIBMAHHUT, CHasIepuT, KOOaIbTUH
(repcmopdur) u 1p.

OkucneHHas pyaa, B LeJIOM COOTBETCTBYs MEPBUYHOM, OTIIMYAETCH
3HAYUTEITIBHOU CTETICHEEO OKUCIESHIS ¥ Pa3BUTHEM OKCHIOB, THIPOOKHC-
JIOB Jkejie3a ¥ BHCMyTa (TETHT, THAPOTETUT, OUCMHT, JKeIe30-BUCMYTO-
BBIC OXPBI). -

OCHOBHBIM HOJIC3HBIM KOMIIOHEHTOM DY/l MECTOPOXK/ICHHA TUTHMYX-
Ta SABJIETCS CAaMOPOOHOE 30JI0TO, 00pasylolliee YCTOHUHMBYIO aCCOLMa-
LMIO C MHHepaJlaMi BUCMYTa, B MeHbIIeH CTeneHH - cepebpa (BUCMYT
CaMOPOIHEIHA, CYIB(UABL, TEIUTYpHIBEI BUCMYTa H cepebpa),.a Taxoke rpa-
durom, cynepunamu Fe, As u coenunenauamu Pb, Zn,Mo,Ni,Co.
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TloBcemMecTHO B HEPBHYHBIX pyHax 30J0TO COIPOBOXKIAETCS BEI-
nenenusmu rpadura C m ofpasyeT TecHBIE CpacTaHUs C MUHEpaNaMu
BHCMYTa: BHCMYTOM caMOpOAHbBIM Bi, xemieitntom Bi2Te, BHCMYTHHOM
Bi2S3), cnaras, npenMyIIeCTBEHHO, KpaeBble YaCTH CPAcTaHHil M COB-
MeCTHEIE BbIIENIEHUs ¢ rpaduToM.

Mopddonorus BeIIeneHuH 3010Ta, Kak MPaBUiIo, HENPaBAIbHO-ILIAC-
TUHYATAS, HHTEPCTHUHOHHAA (MHKpOLEMEHTalHOHHas), 00yCIIOBIIEeH-
Has TPaHHIAMHE 3€PeH COCeICTBYIOIMX MHUHEPAIOB, H3penKa — Onu3Kas
K U30METPUYIHON.

ITo XUMHMYECKOMY COCTaBy, B COOTBETCTBHMH C KIaccHpHKaImeH
H.B.IleTpoBcKo# 30J10TO MECTOPOXKIEHU THTHMYXTa OTHOCHTCS K YMe-
PEHHO-BBICOKOTIpOGHOMY (cpeqHenpobHoMy) ¢ TokasareneM 850-963.
B xauectBe mpumeceil B 30J0Te HOBCEMECTHO IIPHCYTICTBYET cepebpo
B komumgectBe 3,7-15%. Bricoxompobroe 3onoto (1000) BcTpewaercs
B €IVHWYHBIX BhIAeNeHus X pazMepoM 23,3x30,4 MKM B IPOXIIIKOBOM
KBaple.

OcHoBHas Macca NMPOMBIIICHHOIO 30J10Ta CBSI3aHa ¢ KPYIHBIMH
BBIIEIEHHUSMHE B CPACTaHHUAX C MUHEepalaMH BUCMYyTa H NHPPOTHHOM
cped KBapua 3aus0aHmgos npoxuikos. Illupoko pacnpocTpaneHHEBIE
MOHOMHMHEpaJIbHBIE BBHINEICHHS 3010Ta B MHTEPCTHUMAX KBapla Xa-
pakTepu3yioTcs Oonlee MENKMMHM pa3MepaMM BEINENICHHH, B CBA3H C
YeM, Ha ero JOMI0 MPUXOIUTCA MEHBIIEE KOIMYECTBO IPOMBIIUIECH-
HOTO 30JI0Ta. '

B mporonodkax yCTaHOBIEHO IPUCYTCTBHE 30JI0Ta Pa3sMEpPOM OT
20 MxM 10 3,5 mm, npu npeobiagaromux pasmepax oT 50 7o 250 MKM.
Menxoe 30010 (10-70 MxM) xapakrepuzyercs 6onee paBHOMEPHEBIM
pacrpenenenuem; kpynHoe (70 - 2000MxM B Gonee) pacnpesenser-
sl HEPABHOMEPHO, HO Ha ero OO NPHXOMUTCA 3HAYUTeNbHAas YacTh
OPOMBINIJIEHHOTO MeTajna. JInda 3010Ta MecTopoxaeHus THTHMyX-
Ta He XapaKTepHbI BBIACICHUS Pa3MepoM MeHee IMKM M yIBTPaToOH-
KHe BKIIOYEHHs pasMepoM <IMKM B cynbduAHBIX MHHepanax (puc.
4.2.2.1).

OcobeHHoCTH BEINECTBEHHOrO COCTaRa ¥ CTPOSHUI NPUPOIHBIX TH-
TIOB DY MECTOPOXKIeHHs TUTUMYXTa, BBIABICHHEIE Ha CTAINM BEICHHS
reoIoropasBeioyHbIX paboT, O3BOJIAIOT IPOrHO3KPOBATE BO3MOXKHOCTE
[PAMEHEHHUS--B TIpoliecce o0orameHus pyn NPOLECCOB IPaBUTAUU U
[OPSIMOTO [IMAHHPOBAHMS.
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biiaronpusTHEIMH haKTOpaMH Uil PEeKOMEHIALINM JaHHOU TEXHOI0-
THH SBIISEOTCA:

- TPaHyJNOMETPHYECKHIl COCTaB 30Ji0Ta KOPEHHBIX DYH, Xapak-
TEPU3YIOINHUMCA MMPOKHMM- JHANa30HOM pa3sMEpOB BBIZENECHHH OT
2JIHUL MEKPOH A0 2,0MM (u3penka — Ko 4 MM), obecriedrnBaroIHmii
H3BJIEUEHNE T'PABUTALUVOHHBIMY MeTOHaMU, aMainbramManueit n uua-
HUpOBaHHEM,; -

- fipeoGaaromyii Juana3oH pa3sMepOoB BhIJEJICHUH 30110Ta OT 1 MKM
Jio ~80 MKM TIpH OTCYTCTBHM YIBTPATOHKMX BKMOYeHUH (<1MKM), KaK
BHYTPH 3€PEH CyIb(HUI0B, TAK H HEPYIHBIX MHHEPAIIOB;

- MPUYPOYEHHOCTH BBIJEIEHUH 30/10Ta K MHTEPCTUUHMOHHBIM I[pO-
CTpPaHCTBAM MHHEPAIOB, 0becIIedrBarolas JOCTYIl PEareHTOB K Nomes-
HOMY KOMITOHEHTY M ciocoGCTRYIOMmas 6oee NONTHOMY PaCKPBITHIO MH-
HepaJIoB B POLIECCE U3MENBICHHUS PYIbI;

- TOKANM3ALF 30JI0Ta I MUHEPAJIOB XapaKTepHOH acColfalluy CpeIy
HEPYIHBIX MHAHEPAJIOB H OTCYTCTBHE TPYIHO BCKPhIBAEMBIX BKIIOUSHHI
cpenm cymbOUIoB;

Heb6naronpuatHeiMy (pakTopaMy, oOyCIIaBNHBAIOMIMMH TEXHOIOIH-
YecKHe CBOMCTBA py/, MOTYT SBJLATHC:

— HepaBHOMEPHOCTH pacnpeAeNeHnsd 3010Ta B pyJax;

~ IIHPOKMHE I¥ala3oH pa3sMepoB BBIXENEHHH 30510Ta, 4To Tpebyer
ONTHMH3AIMH TIPOLlecca W3MeNBIeHU PyAbl U 0TpaboTKM BpeMEHHbIX
napamMeTpOB B CIIy4ae IIpUMEHEHHU Npolecca LHaHuPOBaHUA PyIEL;

— TOCTOSHHOE TPUCYTCTBHE B COCTaBe 3070Ta NpuMecH cepebpa B
konuyecTre 2,4-13,1%, obycnaBnuparomeil Ka4ecTBO KOHEUHOIO IIPO-
AYKTa;

— XapaKkTepHasd acCOLMAIA ¥ TECHBIE CPAcTaHuA C rpa(uTOM, SBI-
JOLMMCA BpeIHON TpUMechIo, obiagaoleii MoBbIIIeHHOH copOIHoH-
HOM aKTHBHOCTBIO M OK&3bIBalOUICH OTPHIIATENIBHOE BIMAHHE Ha IIPO-
Hecce HHAHMPOBAHMA Py,

— [IPUCYTCTBHE KPYIHBIX BBIIENEHHI 30/10Ta B pyAe (CBBILE 2,5 MM),
4TO TpedyeT KOPPEeKTHPOBKA BPEMEHHEBIX NAPaMETPOB NpoLiecca LHaHM-
POBaHHS PYHbL.

B uesoM npupoHbIe CBOWCTBA PyHbl MECTOPOXKAEHHA THTHMYXTa
00YCNaBIMBAIOT BO3MOXKHOCTH BBICOKOM CTENEHU PACKDBITHA 30710Ta B

.. Tiporecce I[pO6I[eHI/IH ¥ UBMENIBYCHMS PYIBI K BBICOKOTO M3BJICICHHA 1O~

JIESHOT'O KOMIIOHEHTAa B IIpOLIECCEe oboraleHus.
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4.2.2.1 XapaKTepHCTHKA TEXHOJIOTHYECKHX HPOAYKTOB
nepepaboTku pyx

Hanpueimue yuccaeJoBaHus TeXHONOTHYeCKHX CBOHCTE pyn Mec-
TopoXkaeHud TUTHMYXTa Ha NPEeANPOSKTHON CTaAH ¥ CTaJHH IPOEK-
THPOBaHHA OCYLIECTBJIEHEI 10 COOTBETCTBYIOMIEH CXeMe Ha MaTepH-
aJie reoNoruueckux o0pa3loB K IPOTONOUEK, a TakKe Ha MaTepHaie
TEXHOJIOTUYECKHX LHKJIOB. [IpuMepoMm Takux HcCCIeHOBaHHE MOTYT
CIY>KMTh Pe3yNbTaThl HCCIEAOBAHUN NPOAYKTOB PpakliOHIPOBAHHS
HCXOAHOH MEePBUYHON U OKHMCICHHOH pPyIbl KPYMHOCTEIO -2,0+0MM, a
TakKoKe NPOAYKTOB IMKJIA HPIMOro H{HaHUPOBaHUS OKUCIICHHOH PyIbl
¥ Ipolecca rpasuTanuy, noiaydeHHsx Ha OITY 3M® Onummnuanus-
cxoro I'OKa.

1. IIpooyxmul @pakyuoHuposanus UCXOOHOT pydsl KPYNHOCHIBIO -
2,0+0mm.

PesynrpTaThl Hcce0BaHUl CBUIETENBCTBYIOT O TOM, YTO PACKpPHITHE
cynsGUIOB M TEITYPUNOB B NpPOLECCe H3METBFICHUSA IEPBHHHON pyIb
IIPOUCXOANT HCPABHOMEPHO, HEPEIKO CKauKo0OpazHO, 9T0 06YCIOBIEHO
HIPOYHOCTHRIMHI CBOHCTBAMHU 30JI0TOHECYIIUK METACOMATUTOB.

Hau6ornee akTHUBHO pacKphIBAIOTCS MHHEPANB], BHIIOMHSIOIIHE PO~
JKHJIKOBBIE U TOHKOIPOXKMIIKOBBIE 00pa30BaHMA - MHUPUT U MHUHEpAbI
BHCMYyTa. B nenom Habmronaercs TEHACHIMA CHIDKCHHSA K TOHKHM K/ac-
CaM COJeprKaHWsA CPOCTKOB arperaroB HEPYNHBIX 3€peH H YBEIMUEHHS
- JHIIBHBIX KBAPLA, KAIBIUTA, CIFOH.

IlpucyTcTBHE 30J10Ta YCTAaHOBIEGHO BO BCEX KiIaccax KPyMHOCTH ISt
OKHMCJIEHHOH Py[Bbl M B KJIaccax KpymHocTeio —2,0+0, 173MM IUTS Tep-
BHYHOM pynsl (puc. 4.2.2.1-4.2.2.2.4).

Haubosinee xoIMIECTBO 3071074, KAK B NEPBHYHOM, TaK M B OKHC-
JIEHHOU pyHe, cocpenoToueHo B kiaccax —1,0+0,5 mm u —0,5+0,25 M.
Onnako B nepsudso# pyae ppaxumy —2,0+0,25 MM CKOHLIEHTPHPOBAHO
oxono 80% 301072, a B OKHCIEHHOH ~ 60%.

Oxono 9% 30m0T2 OKHMCIEHHOH pymBl COCPeNoTOoYeHO B K. -0, 25
+0,125mm, ~ 17% - B x11.-0,125+0,071 mm, 14% - B xi1. —0,071+0MM. B nep-
BUYHOM pyrie IPHUCYTCTBHA 30/I0Ta B TOHKHX KJIaccaX He YCTaHOBIIEHO.

B npoxyxrax ¢pakiMOHNPOBAHUSI UCXONHOH IIEPBHUHON PYIbI KPYTI~
HOCTBIO -2,0+0MM BIIIIOUEHHS 30J10Ta CPed arperaroB HEpYIHBIX MU-
HEpaJIOB IIPE/ICTABIIEHB! KaK IOMHMHHEPANbHBIMU arperaTaMy 3€peH ¢
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MHHEPATaMHU BUCMYTa, H3pEaKa ~ MONUOIEHA, TaK ¥ CAMOCTOSTEbHbIMU
MOHOMMHEPATbHBIMU BBIJICICHHAMH.

CrerneHb pacKphITHS 30J10Ta B CHTOBBIX NPOAYKTAaX BO MHOTOM 06yc-
JIOBNIEHAa €ro MOpOQIOro-METPUYECKHMH IIOKA3aTENAMH H HEpPaBHO-
MEPHBIM pacTipe/ieieHHeM B PyIe KPYNHOro 3omota. B tabmume 4.2.2.1
[IpMBEJIeHa MPaHyIOMETPUIECKas XapaKTepPHUCTHKa 30710Ta B npnpom{mx
THIAX PYA U TEXHOJIOTHYECKHX MPOIYKTaX.

Pesynerars! HecleIOBaHMI TOATBEPKIAIOT HOMyYeHHbIE paHe JaHHbIE O
TOM, 9TO B COOTBETCTBHM C IPHHATON KIacCHPUKAIMEH, 30JI0TO IPUPOLI-
HBIX TUIIOB pya oTHOcHTCes K Memkomy (0,07-0,001 mm). Kpyrmbie Boinesne-
Hust 30mota pasMepoM cebime 100 u 200 vxm (mo 3mMM), BeTpeyarommecs
pefiKko, o0yCIIOBIEHE! NPUCYTCTBUEM B PYIaX TOHKOTIPOXKMIKOBOTO 30710Ta.

Tabnuua 4.2.2.1
I'panyioMeTPUYECKAN XAPAKTEPUCTHKA 30J10Ta B PyAax
Y TEXHOJOTHYECKHX MPOAYyKTaX

I'parynomeTprHeckuit cocTas 301012, %
Teppuunas pysa
I‘{g i Lk [IpoayKre! HPaKIMOHUPOBAHY O6pazus
/0 | 3epeH, MKM | Ofpasip! HCXOHOM pyJibl XBOCTSL | (yycnentois
pyzEL -2,0+0m (aroTamm Py

1 1-10 38 56 96 55

2 10-19 33 19 - 22

3 20-38 25 19 - 19

4 50-60 4 - 4 3

5 >100 Ens. 6 - -

6 >200 Exns. - - 1.4

B nepBuyHoOii pyne ocHOoBHag 4acTh 3or0ta (58%) npencrasneHa Bol-
aeneHussMUA KpynHocThio 10-40mxM. OfHako B NPOXyKTax QpakimoHu-
pOBaHMs Py/IBl KPYIHOCTHIO -2,0+0MM okono 94% 30510Ta IPEACTaBICHO
BBIJICTICHHAMY pa3Mepamu 1-38 MM npu npeobnananus 1-10MrM, 4910
OKa3bIBaeT BIIHAHHE HA U3BIICUCHHE 30710Ta.

[Ipa uccrieoBaHWM TPOXYKTOB Iepenena IMEepBHYHOH 30I0TO-BHC-
MY T-TEJLTYPHIHOMH Py/Ibl YCTaHOBIIEHO, YTO OCHOBHBIE MOTEPH MeTalia
8 npouecce GIOTANMH NMEPBUYHOMN PYIbI CBA3aHBI ¢ HEPYIHBIMU MHHE-
pajiamMu, OCKONIEKY 96% 30710Ta XBOCTOB (DIOTALMM TPEACTABIICHO HE-
JIOBCKPBITBIMM BBIIENCHHIMH pasMepoM MeHee 10 MKM cpemm Keapla,
TIOJICBBIX IITATOB, CJIFOL, POTrOBOM OOMaHKH.
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B npoxyxTax (GpaKIMOHUPOBAHUS OKHUCICHHOM PYIbl KPYIIHOCTBIO -
2,0+0MM 3070TO IPUCYTCTBYET B BHIE CBODOIHBIX BEIICTICHHI, KPAeBhIX
cpacTaHu# ¢ HepyIHBIMU MUHEpaIaMH, OKCHIAMU >KeJle3a U BUCMYTa, B

TOM THCJIE ~KENE3UCTHIMH ¥ BUCMYTOBBIMH OXpaMH. HaCTHIHOE pacKphl-

THE 30J10Ta OKHCIIEHHBIX PYI IPOUCXOAMT B Kiacce -0, 1+0mm. PasMepsr
CBOOOIHBIX BEIAEIIEHHUI 30J0Ta COCTARIISIOT 3,7%8,6 — 95,2x209,3MKkM.

CpaBHUTENPHEBIH aHATIM3 IEPBUYHON CYIb(PHAHON U OKMCIEHHOH Py
MEeCTOpPOAIeHUS THTHUMYXTa MOKa3bIBAET, YTO OKHMCJIEHHBIE PYAEI, OJia-
rofaps cnocoOHOCTH K boJiee aKTHBHOMY PacKphITHIO MUHEPAJIOB B IIPO-
uecce M3MeNBIeHus, obnanarorT 6onee BBICOKUMH TEXHOTOTMYECKUMH
cBolicTBamMu. AcCOUMALVA 30I0Ta ¢ BUCMYTOBEIMH OXpPaMU ¢ TIPUMECHI0
Kee3a ¥ TeJTypa, JIOKAIH3YIOMUMHUCS B MHTePCTULINIX U MUKPOTpe-
I[MHAX OKHMCJICHHBIX, YACTUYHO BBIBETPE/BIX M Pa3y HPOYHEHHBIX II0PO,
cTIOCOOCTBYET 00JIee JIETKOMY PACKPHITHIO M YaCTHYHOMY BBIKpalliBa-
HUIO PYAHOTO MaTepHana B IPOLecce pyIOOATOTOBKY, a TAKKe NOCTYILY
pEareHToB B TEXHOJOTHYECKOM IIPOLIECCE.

2. IIpooyximsl YUAHUPOEAHUA OKUCLEHHOU PYObi.

Hcxons W3 TPOTHO3HOH OLISHKH TEXHOJOTHYECKHUX CBOHCTB PYIEL
mectopoxaenna Tutumyxra, Ha Onmumvnuanusckom ['OKe mposenens!
HCCIeTOBAHA 10 TIPSIMOMY LIHAHHPOBAHMIO OKHCIIEHHBIX PYIL.

H3ydeHne nmoBeqeHHUs MUHEPAJIOB B IIponecce IpIMOro IHaHHpoBa-
HUS OCYIIECTBIICHO Ha [BYX MHpobax pyIsl C COEpKaHUEeM CyNIb(QUIOB
no 0,34macc.% mpu crenenn wx packpeirus ~100% u conepixasmem
OKCH-THAPOKCHIOB kenesa 0,68 mace.% u 1,2 mMace.% mpH cTerieH: pac-
KPBITHS, COOTBETCTBEHHO, 97% 1 64%. OcHOBHAas Macca MCTIBITYEMBIX
pob IIpefcTaBlieHa TUMOHMTH3UPOBAHHBIM MaTepualioM ¢ npeobna-
JAIONIMM COIep>KaHHEM KBaplLia, IONYMHEHHBIM KOJHYECTBOM CIIOL M
KaJIBIIMTA, MX arperaTHpIX CPacTaHWH, a TAKKe NPHMECHI0 TypMallhHa,
MHHEPaJIOB TUTAHA, YIIMCTOIO BEMIECTBA.

Pesynerarh HCcIe0BaHMH, TOATBEPYKACHHEIE KOIMYESCTBEHHBIM MHU-
HepanorgdeckuM anamzoMm (KMA) ¢ mprMeHeHHeM CUCTEMBI aHaIU3a
m3o6paxennit (CAW), 1eMOHCTPHPYIOT CHIDKEHHE CONepKaHUA Cynbdu-
noB fo 0,08 - 0,03macc.% B npoliecce LHaHNPOBAHKS MIPH OTHOCHUTEIIb-
HO TIOCTOSHHOM COJIep>KaHUY HepPYIHbIX MUHEpAIOB U OKCH-THIPOKCHU-
nog xenesa (Tabnvua 4.2.2.2). JIis 60NBIIMACTBA MUHEPATIOB HCXOXHOM
PYIBI K3MEHEHHS B [TPOLIECCe IMaHUPOBaHUT KACAIOTCA HECTaOUIBHOCTH
HOKa3aTesiel CTeNeHH X PaCKPBITHUS.
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Hcenenopanus MOBESHUS 301074 B IPOAYKTaX LIMAHMPOBAHMS OCY-
IECTBACHH! ¢ MCTIOAB30BAHUEM METOIOB ONTWYSCKOH M DNEKTPOHHOM
MUKPOCKOITWH. XapaKTepUCTHKA 3071072 B ITUTaHHHU H XBOCTaX MaHHPO-
BAHMA mpencTasieHa B Tabn. 4.2.2.4. -

3 mpouecce HCCIENOBAHUH YCTAHOBIEHO, YTO B IMTAHMH COpPOLMH
cofiepkaHye CBOOOJHOTO 3070Ta BHIIE, Y€M B XBOCTAX COpOUMHM HpU
Oojiee KPYMHBIX pPa3Mepax ero BBIAEIeHMH, COCTABIIAIOILMX B THTAHHUH
4,6x13,5 — 15x22,4MKM, B XBOCTaX ~ 3X6MKM.

B ucxomHOM nponykre npeobnamaer 3051010 pasmepoM 2x3 — 7x10
- 2,4x15,5MxM, oGpasyromee cpacTaHisI U BIJTIOYEHHS B 3€pHAX U arpe-
rarax HepyIHBIX MUHEpAJOB: CIIIONaX, KBaple, OAEBBIX HINaTax.

B xBocTax copbumm npeo6naqaroT cpacTaHus 30JI0Ta C OKCHAAMH U
BIUTIOYEHHS B KBaple pa3MepoM OT IMKM 0 6 MKM, B NOAYMHEHHOM
KOJIMMECTBE BCTpPEYaroTCs CBOOOMHEIe BBIZCICHHUS 30J10Ta pasMepoM [0
6mxM. [lomydeHHsle JaHHBIE O IOBEIEHHH 30710Ta B [IpoLiecce copOuu
II0Ka3bIBAIOT, YTO B MEHBILEH CTETIEH! HMAHMPOBAHUIO MOAKAETCS 30110-
TO pa3MepOM MepBbIe eIHHHUIBI MUKPOH, CBA3aHHOE C KBapIieM H OKCH-
rUAPOKCHIAMH XKeJle3a. :

Pe3yneTaTsl MCCICHOBARNH NPONYKTOB LMK IHAHUPOBAHUA OKMC-
JICHHBIX PYI CBHIETENBCTBYIOT O TOM, YTO JAaHHBIH IIPOLeCC HE OKa3bIBa-
€T CYIIECTBEHHOr0 BIMSHNSA Ha MHHEPAIIbHEIN COCTAB PYH, CENEKTHBHO
BO3IEHCTBYA HA H3BJICUCHHUE B PACTBOP 30JI0TA, XaPAKTEPU3YIOLIErocs
{oriee BRICOKOM CTEIEHBIO PACKPBITHL.

Hrorn

CpaBHUTENTLHBIH aHANH3 BELECTBEHHOIO COCTABA M TEXHOJIOIHYEeC-
KHX CBOWCTB 30JIOTOCOAEPKAINMX Py MecTopoxIeHnH OnuMnuaguHc-
KOTO PYIHOTO FIOJIA MOKA3BIBAET, YTO NPH OOINMX YepTax Py MECTOPOXK-
jeHni ONUMITHAIUHCKOTO PYAHOTO MOJII M €UHCTBEHHOM MPOMBIILIEH-
HO-3HAYMMOM MHHepase — 30JI0Te, X XapaKTepHbIMH 0COOSHHOCTIMH
SABJIIOTCA:

1. MuHepaiibHble acCOLMALMK: apCEHONUPHT-TIMPPOTUH-CYPEMAHMC-
Tast Ui MecTopokaeHr ONHMMITHAIUHCKOE, apPCeHONMUPHT—TIEIUIMHIHT-
cepeOpsHO-TeJUTY pHIHAS - 11 MeCTOpOXKIeH s brarosarnoe, MAppOTHH-
TEJUTYPHIHO-BUCMYTOBAS. [T MECTOPOXKIEHN THTHMYXTa, IEeHT-ap- -
CEHOMMPHUTOBAs C IIPUMECEIO CYPbMBI 1 MecTopokaeHua OJieHbe.
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2. XuMHYeCKHH COCTaB 3071074, Ipoda 1 3IeMEeHTRI-IIPUMECH:

- BBICOKONpPOOHOE 3050T0 MecTopoxkaeBua ONHMIHaaKMHCKOe
(>45%), aypoctadur (nol10%) ¥ MmMUPOKMHA CIIEKTP SJIeMEHTOB-IPHME-
ceit: Sb (1018%), Hg (~25%), Ag (<10%), penxo Cu, Ni;

- HpePIM}’HleCTBeﬂHO BBICOKOTIPOOHOE 30510TO MecTopoxaenus Ore-
aee (~90%), NpUCYTCTBHE HE3HAUWTEIBHOTO KOMHYECTBA aypocTHOuTa
u npumMecelt Sb, Ag, Te; :

- HE3KOTIPOGHOE 30JI0TO U 3JIEKTPYM JUI MEeCTOpOXKAeHuH baronar-
Hoe, puMeck cepebpa U1 MecTopoXAeHHT THTHMYXTa;

4. VyacTkel JTOKaTH3alydi TOHKOTO 30JI0Ta B pydax:

— MAPPOTHH B SIpax 3¢peH apceHomUpuTa (MecTopoxaenue Onum-
TIHAJTAHCKOE );

— IpaHuubl BKIIOYeHUH JEUHHINTA CPeIM apCeHONMpHTa (MecTo-
poxnenue braronarsoe);

— cpacTaHus CyIbGHIOB, TELTYPHIOB, CAMOPOIHOIO BUCMYTa, Ipa-
dur (MecToposknenue TUTUMYXTa);

— IPaHMIB] CPACTAHHH M HHTEPCTHUMM HEPYIHEIX MHHEPAIOB (Mec-
Topokaenue OneHse). | :

Pe3yNeTarsl reoioro-MUHEPaIoTHIeCKHX UCC/IEI0BAHMH BEIIECTBEH-
HOTO COCTAaB M TEXHOJOIMYECKHX CBOMCTB Pyl MecTopokaeHui Omam-
NHAIHUHCKOro PYIHOTO IMOJIS Ha CTaJHU BEAEHHS [e0JIoropasBeloYHbIX
paboT, MpeAnpOoeKTHOR U CTa M) IPOCKTHUPOBAHMA CBHAETENBCTBYIOT O
HYDKE CITEYIOIIEM..

3HauKTeIbHAA YACTH MPOMBIILICHHOTO 30JI0Ta MECTOPOXKAeHuUM
ONUMIHaTHHCKOrO PYyAHOIO NOJA NpeAcTaBleHa JOCTATOYHO KpYII-
HBEIMH (0 eqHHUL MM) TIPOXKIIKOBBIMH, BKPAILUIEHHO-IIPOXXMIKOBEI-
MU, HHTEPCTHLUHOHHBIMHY BhIASIEHHAMHY, IPEUMYIIECTBEHHO, CPeH
HEPYOHBIX MHHEPAJIOB, YTO CBHACTEIBCTBYET O LENeco00pasHOCTH
IpUMEeHEeHHs Ha OJHOM H3 3TanoB oboramieHus pyA Ipolecca rpa-
BuTanuy (MecTopoknenus Omumnuanuackoe, buarogarnoe, Tatn-
MYXTa). :

[IpuypoueHHOCTE NpeodnafaloIero KoJIMYecTsa 30J10Ta K IpaHHIaM
CpacTaHui ¥ UHTEPCTHLMIM MUHEPAJIOB (KaK PyAHBIX, TaK H HEPYIHBIX)
TPEANIoNaraeT BO3MOXHOCTh BBICOKOH CTEIIEHH DAcKpBITHA 30j10Ta B
npouecce ApOOICHAS ¥ U3MENTBUEHHS PYI, @ TAKKe JOCTYI PEareHTOR
IpY NPUMEHEHHH IPSIMOro. [MAHHPOBAaHUA B TpoLecce oborauieHus
(mecTopoxnenue TutumyxTa).
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Hastiarie B cocTare 30710Ta 3HAYMTENFHOTO KOJIMYECTRA CYPBME U IIPH-
MECH MEIHCYIIECTBEHHO OCIOKHAIOT IIPONECe M3BIEYEHMA 30110Ta (Mec-
ropoxknenne Onmumimauackoe). [IpumecH cepebpa 1 IPUCYTCTBHE B PY-
Jax HTeKTPyMa-OKA3BIBAIOT BsHMIE Ha KAYeCTBO KOHEYHOTO IIPOAyKTa B
TipoLecce oborarenus pya (MectopoxaeHns biaronarioe, TutuMyxra).

Jns BCKPBITHS TOHKOrO 30710Ta OJMMITHAAWHCKOTO MECTOPOXIEHNS,
JIOKATH3YIOLIErocs B BH/E TOHKHX H YJIBTPaTOHKHX BKIFOYEHMH B [HIPPO-
THHE CPEIH apCEHONMPHTA M BAOJIb IPAHMU MX CPaCTaHHH, ONTUMATIBHBIM
ABNIAETCA TpoLiece GHOOKUCIEHHA CYTbQUIHBIX (IOTOKOHLIEHTPATOB.

4.3 Feo.rlom-mmepanornquKHe HCCJICA0OBAHHA
Ha CTAJHW BEACHHUMA SKCIIYATANAOHHO~-PA3BEA0THBIX paGOT

MuHepaorHIecKoe CONpOBOKACHHE SKCIUTYaTalldOHHO-Pa3BeN0YHBIX
paboT ABISETCA JIOTHISCKUM NPOJOIDKEHHEM CHCTEMHBIX MCCIEIOBAHMMH
DY/ Ha PA3NYHBIX CTATUAX OCBOSHMA U SKCIUTYaTalMK MECTOPOXKIEHMH:

cTagus reoAOropasBefoYHbBIX paboT — CTaAHs MPEIIPOEKTHBIX HC-
CHEAOBAHKH TEXHOIOTHYECKHX CBOWCTB PYABI —> CTa[us SKCILTyaTalld-
OHHO-Pa3BEIOYHEIX paboT.

Uccnenopasus Ha CTaguy NPEeINpPOEKTHEIX paboT (reoMeTasiry pris)
BBISABISIOT KOPPEJIAIMOHHBIE 3aBHCHMOCTH MUHEDPATIOTHYECKAX M [€0JI0-
I'MYeCKHX TaHHBIX H IJapaMETPOB MOJEH TEXHOJIOTHYECKOro Ipouecca,
UHTEPIOHPYIOT Pe3yNETaThl Ha OJOKOBYIO MOMEIE MECTOPOKICHMA H
PYAHOTO TeNa ¥ OMPEHe/oT Habop JaHHBIX AJiS NPOSKTHPOBAHMS TEX-
HOJIOTHYECKOI0 IIPOLECCa.

I'eotoro-MuHepaIOruueckue HMCCIENOBaHMs Ha CTaJMH 3KCIUIyara-
IIAOHHO-Pa3BENOYHEIX paboT OCYMIECTBIIIOTCS Ha OonbmeM obBbeMe
Marepuaia pyA IpH CrymeHHOH CeTH onpobOoBatus, YTO MOBBINAET CTe-
IIeHb TPEICTABUTENHFHOCTH H JOCTOBEPHOCTH Marepyasa U MO3BOJLIeT
[IOJIYYHUTE HaHHbIe GoJiee BBICOKOr0 HH(POPMALIMOHHOIO YPOBHS, pacIliH-
PHUTH B YIIyOHTBH NPeNCTaBIeHHE O TEXHOJOTNYECKIX CBOHCTBAX PYIBL,
BBISBIICHHBIX Ha PAHHEM STalle BeASHH Ie0I0oropasBeJodHbX paboT.

C uensio Orepexarolel OUEHKH TeXHOIOTHYeCKHMX CBOMCTE pyA, C
y4eToM GakTopoB, 00yCIIaBIHBAIOIIMX IOBEISHHE MHHEPAIOB B TEXHO-
STOTHYECKOM TIpoLecce, reoNorudecKkot ciyx060# KOMOUHATa OCYINeCT-
BISETCS OMNEPEeKaIONee IeONOro~TEXHONOIMIEeCKoe KapTHUpOBaHHUE [0-
OpIBaeMBIX Py, COMPOBOKIAIOIIEE 3KCIUTYaTAOHHY O Pa3BeIKY.
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McxonHeiM MaTepyaoM JUIsi OTIpe/ie/ieHus BO3MOKHOCTH BhISBICHUS
MPIHepaIIOFI/I‘IGCKHX kpurepres I'TK npu muHuMansHOH nedopmaiuu

JEeCTPYKUMK MUHEDATEHBIX 36PEH, ITOCTYKUIN HTAMBl HEU3MEITLYCH-
HbIX OYpPOB3DPBIBHBIX CKBAYKHUH.

B NPUMEHEHHH K MaTepUally CKBAXXUH HCIIONB30BAHA CXeMa IIOro-
TOBKH ¥ (paKIIMOHHPOBAHM MaTepHata i METOObl MUHEPAIOrHYECKIX
HCCIIC{OBAaHHMH, NIpeacTasienHbe Ha puc.4.3.1.

JlaHHEIe, IOTy4YeHHbIe B PEe3Y/IbTaTe IETAIBHOIO MCCIEHOBAHMS ChI-
[Iy4erc MarepHaia nuaMoB OYPOBBIX CKBAXHUH METOJaMH OITHYECKOH
(CMHOKYNISPHBIH, TPHHOKYIAPHBIA MHKPOCKOIBL) M SJEKTPOHHOM MHK-
POCKOIIMH MIPOJNEMOHCTPHPOBATIM BOCIPOH3BOIMMOCTE (CXOMUMOCTE)
PE3yNbTaTOB B 00beMaxX MPOXYKTOB (PPaKHOHMPOBAHMS, A TAKKE pac-
IpeIeTICHHH, CTEIIEHH PACKPBITUH K TPaHyIOMETPUYECKHX XapaKTepHc-
THKaX MHHEPAJIOB.

Konu4ecTBeHHBIH MUHEPAOTHIECKHH aHAIN3 NPORYKTOB (hpaKiiy-
OHHPOBaHHA NIaMOB OYpOBBIX CKBaXXHH Irop. 450 CBHEETEIbCTBYET O
TOM, YTO IT0 MUHEPATBHOMY COCTaBY HCClleyeMas 30JI0TOCOIepIKalias
pyZia OTHOCHTCH K CIFOAMCTO-KBApI-KapOOHATHOMY THITYy C COOEpKa-
HUEM HEPYOHBIX MHHepanoB ~ 92 macc.%, cymedunos ~7 macc.%. B
Ka4eCTBe MHMHEPAJIOB-IIPHMECEH NPHCYTCTBYIOT PYTHI H JTUMOHHT H
Ap-

Tabn. 4.3.1 neMOHCTpHPYET XapaKTep pacipejie/IeHHs MUHEPAIOB B
pyae, GpakuHOHUPOBAHHOM IO KJ1accaM KPYIHOCTH, Ha OCHOBE Pe3yiib-
TATOB KOJMYECTBEHHOIO MUHEPATIOTMIeCKOr0 aHaIM3a LIAaMOB OYpOB3-
PBIBHBIY CKBAKHH!

1. Hepynusle munepaiisl (>92%) npencraBaeHsl CleMyOMEMH KOM-
IIOHSHTAMH:

- HEpacKpBIThle CJIONMCTO-KBApI-KapOOHATHEIE arperarsl ~53
mace.%;

- cBODO/HBIE 3epPHA KBaplia M3 TPOXIIKOB M BMEI[AIOIIMX MOPOJ
— 20,0 macc. %,

-cBOOOIHBIe BEIAETEHII KapOOHATOB W3 TIPOXIIIKOB M BMELIAOIIHNX
ropox ~16,0macc.%,

- caronst ~ 1 mace.%.

2. Cyneouns! (~7%) npeacTapiaeHs! NIPEUMYLISCTBEHHO THPPOTHHOM
(~3,9 Macc.%), B MeHblueH cTerneHwu - apceHOMUpUTOM.(~2 Mace.%) u
nupurom ~0,8 macc.%.
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ITpoGa HenaMensYeHHEIX DYPOBEIX LIIAMOR
Becom 4 500r.

v
PasjienicHue Ha JEBSTE IPCHCTABHTENBREIX HABECOK
; pecom 110 500 1.

Pacces HaBECOK IO KIaccamM XPyIHOCTH j
‘% i
¢ v ¢
Kitacehr KpyOHOCTH, Knaccsi xpyrmocTH, Kaaccel KpyIHOCTH, Kiacesl KpyTHOCTH,
MM: MM MM MM:
+2,8 -1,4+1,0 -0,250 +0,180 0,125 +0,09
-2,8+2,0 -1,0 40,71 0,180 +0,125 -0,09 +0,063
-2,0+1,4 -0,7+0,5 OTMBIBKE H -0,063 +0,045
OTMBIBKA -0,5 +0,355 (PpaKUHOHHPOBAHHE 1O (? ’332;0“
o HIYYeHHe 0,355 +0,25 MATHITHBIM CBOHCTBaM mm“;o“"pwame o
o CHEOKYAAPHBIM usyueHue H yOCNEHOMY BECy SATHATUSM CBORCTEAM B
(TPHHOKYIsPHBIM) 1o SUHOKY.IRPHBIN EyHeHue yaearkomy Becy,
S e 1o CHHeKYIAPHBIM HITOTOBMERIE
MIRPOCIOMON (TPHHOKYSPHEIM) (TPRHOKYARPHLIM) noauposanMnix bpueron
MHEKPOCKONOM ‘
Y 1 |
\3
I OTMBITBIR TOHKWE MaTepHal J ! Cepuiil uuiux J
Tpocyursanne npobst Pazzenenne Ha cenaparope COM-1
Bspemmsanue MarsuTHas SNEXTPOMATHHTHASL HemarauThas
po6s (pakums tpaxnms Gpaxmua
Hsyuenue mpobet Bsgpemupanuc npob DpakHORUpOBAHNE
01 GHHOKYAPHEIM 0O yAeREHOMY BECY
(TPHHOKY/IAPHBIM) MEKPOCKOIOM B Gpomoopme
(ma ruapocenapaTope)

o

(paxiys pakums

Tsoxénas Jlérkas t

Bspemmsanne npod

Hsyuenue npob:
- noj1 BUHOKYNAPHEIM (TPRHOKYIAPHBIM) MuKpockonom Olympus SZ61
- B MIONIMPOBAHHBIX GPUKETaX B OTPAXKEHHOM CBETE ONTHYECKOro Muxpockona Olympus SZ61
- 3IEKTPOHHAT MUKDOCKONMS 3EPEH 1 U yBeluueruax 10 500 000x «LEO EVO-H50» (Karl Zeiss)

Puc. 4.3.1 CxXemMa NOATOTOBKH ¥ MCCAENOBAHMY HeM3METbYEHHBIX OyPOBLIX MLIAMOB
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TloremeHue MuHepanos B mponecce OypeHHs pymbl 00YCIIORIEHO, ¢
OIHOH CTOPOHEL, CTPYKTYPHO-TEKCTYPHEIMH 0COOSHHOCTIMH PYI, B 4ac-
THOCTH, pa3zMepaMi BKPAIUICHHOCTH MHHEPAJIOB, & ¢ JAPYIOi CTOPOHE!
— ux GEWHYECKUMH CBOHCTBAMU: TBEPAOCTEIO, XPYIKOCTBIO, CIalHOC-
TBiO ¥ IPOYMMM CBOMCTBAMH, YTO MOATBEPKIACTCS pPe3yIbTaTaMu Ipo-
BeJIEHHBIX UCCIEIOBAHMIIN:

Oxono noxounsl nwiaMoB (47,4 Bec.%) cocrapnger kiace +2,8 mm,
o4ty Ha 90% CIOXEHHBIH CIIOMUCTO-KBapl-KapOOHATHBIMH HEPACKPHI-
TeiMH arperaramu. Ha nomo kimacca —2,8+1,0 MM mpuxomdTest OKoso
14% wmarepuana.

Brixon wiacca kpynHocthio —0,25+0,125MmM (mpeuMyInecTBEHHO
kapboHarHoro) — okoino 8%, wracea -1,0+0,25 MM (mpenMyIecTBEHHO
KBapLEBOro) — 6%.

Marepuan kpynHoctsio —0,125+0,045 MM, B OonBUIMHCTBE CBOEM
COCTOAIMM M3 MHOWBMAYAIHHBIX 3¢peH KapOOHAaTOB M KBapla, Ipel-
crapnser 24% obbema npoOHL.

ConepxaHue B Opobe CIIoNNCTO-KBap-kKapOOHATHBIX arperaToB Mak-
CHMAalTBHOE B KPYNHBIX Ktaccax (0T 83 no 87% B ximaccax KpyIMHOCTHIO
ponee 1,4 MM) ¢ IoCTeneHHBIM YMeHbIeHHeM K kacey —0,35+ 0,25 mum
(o 60%). B xmaccax xpyrHOCTBIO —0,25 MM NPOHCXOOUT PACKPBITHE
HEPYIHBIX MUHEPaJIOB.

Copepxanue MOHOMHHEPAIBHOTO (IIPeHMYIIECTBEHHO KMIIBHOIO)
KBapua ckagkoobpaszno BozpacTaeT ¢ 10% B knaccax ot -4,0+0,025Mm
1o 39% B xi. -0,25+0,18mmM 1 go 53% B knacce —0,063+0,045 mm, npu
COOTBETCTRYIOINMX pasMepax ero 3eped. B wi. —0,045 +0 MM, conepixa-
HHe MHHEpajla pe3ko CHWKAeTCs, UYTo OOYCIIOBIEHO ero (pH3H4YeCKHUMHU
CBOMCTBAMMU: BEICOKOH TBEPAOCTBIO, OTCYTCTBHEM CIIAMHOCTH M XPyD-
KOCTH.

ConeprkaHue CJIFOM, HATPOTUB, BO3PacTaeT B TOHKHX KIIaccax, JOCTH-
ras Mmakcumyma (10%) 8 ki1.-0,045+0 M.

Kanvyum TpOXWIKOB M I'HE3] OCHOBHOM MacChl COCPENOTOYEH B
K. —2,0+0,25 mm, a Oonee ToHKHe KapOOHATHI OCHOBHOM MacChl — B
1. —0,25+0 MM Tipu 1peobIagaronIiK MaKCHMAaIbHBIX 3Ha4eHHIX (68,5
Bec.%) B k1. —0,18+0,125 MM u mMusumansuex (29,4 Bec.%) B K. —
0,063+0,045 mm.

Cynsdusl pacupenessroTcs Mo KiaccaM KpyIHOCTH IUIaMoB 6ypo-
BBEIX CKBA)KKH HEOIHHAKOBO.
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ITuppomun — naubonee pacnpocTpaHeHHBIH MHHepan PyAbl IpH-
CYTCTBYET BO BCeX 14 (pakuHsix Npu MaKCHManbHOH KOHIIEHTPALHH B
CPEIHHX KJIaccax KPYIHOCTH, 8 MUHHMAJIbHOM — B TOHKHX.

Oxono Tpetu Munepana (1,4 %).cocpenoroueHo Bo (pakipu +2,8 M,
MHHAMYM - B Ki1acce -0,045+0mm (0,02%), o 0bycnosneno kak couepika-
HHEM MHHEPAJIA B JAHHBIX (paKuMAX, TaK ¥ KPYITHOCTBIO MaTepHana; Bhi-
xon kiacca +2,8MM coctabnser ~47%, a kiacca -0,045+0mm — oxonio 2%.

MaxkcymanbeHOE COfeprkaHHe MUPPOTHHA YCTAHOBIEHO BO (hpakiu-
ax —0,71+0,25mm (15-20 Bec.%), a Taroxe —1,4+0,71 mm (10-13 Bec.%).
OnHako BBIXOA JaHHBIX (Ppakiyii HeBENUK, COCTARISA, COOTBETCTBEHHO,
4% u 3%, uto 0OyCcnaBnUBaET BHIXOA B HUX MHppoTyuHa okono 0,2-0,3%
(Tabn. 4.3.1).

Apcenonupum, HanpoTHB, COCPENOTOYEH B MaTepHalie KPYIHOCTEIC
-0,18+0 mM. OcHoBHas 4yacTs MuHepana (~1,5% u3 2,1 macc.%) CKOH-
uenTpuposana B kiacce —0,09+0,045mmM, 910 0OYCIOBIIEHO TOHKHMMU
pasMepaMH ero BBIAEIICHUI B pyJax.

IloBenenve apceHomupHuTa OOPATHONPONOPLHOHANIBHO MHPPOTUHY:
B KJI. KpynHOCTEIO oT 0,5 1o +2,8MM 3epHa MuHepana OTCYTCTBYIOT, B
cpennux wiaccax —0,5+0,18 conepxanme ero cOOTBETCTBYET YpPOBHIO
1,6-2,0 Bec.% npu cyMMapHOM BBIXOAE NaHHOH (pakimu<5%.

Ilo Mepe ymeHpIIeHMs Kiacca KPYIHOCTH PYIBl COOEpXaHHE ap-
CCHOIMPHTA NOCTENICHHO BO3pacTaeT 1o 5,2macc.% BO (pakium —
0,09+0,063MM, nocturas MakcuMmyma B KL -63+0MKXM, B TOM uHciie -
12,5 mace.%, B k1. -0,063+0,045 mm u 14,8 Bec.% B wi. —0,045+0mm,
4T0 06YCNIOBICHO NPHCYTCTBHEM B PY/IE, NPEAMYIIECTBEHHO, TOHKOH-
FONIBYATHIX BRIACNSHAN MUHEpaa.

Bbonbine nonoBuHbl nupuma cocpeforodeno B ki —I1,0+0,25 mm,
a mapxazum — B 1. —0,25+0,063 mm. Cogepxanve nupuTa MakcH-
MaJIbHOE B CPEJHMX KJIaccax KpyMHOCTH, coctasimia 10% Bo ¢pakumu-
1,0+0,25mmM. B x. —0,25+0,18MM HabmonaeTcs pe3koe mafgeHune cogep-
>kaHus MuHepana 1o 2,1mace.% ¢ coxpaHeHueM TEHISHIMH CHUDKEHWS
B TOHKUX KJIaccax.

IIpsiMoii KoppenaIHoHHOH 3aBUCHMOCTH pacnpee/iesus CynbuIos
H 30/10Ta B IITaMax OypoBbIX CKBAXWH He YCTaHOBIEHO. ClemyeT oTMe-
THTh HEKOTOPYIO 3aBHCHMOCTH B PacCHpEeACICHHH 30JI0Ta ¥ apCeHOI -
puTa, He 0OHAPYKHBAIOINHX, OJHAKO, BEICOKOM KOpPPENsILMOHHOMN CBA3Y,
9TO CBHAETEIBCTBYET KaK O HEPaBHOMEPHOM PaciIpe/iesieHUM HOIE3HOr0
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KOMIIOHEHTa B pyAax, Tak H HOPHCYTCTBUH 00Jiee KPYNHBIX CaMOCTOA-
TelbHBEIX BBIIEIEHHHN 30i50Ta pasmepamu 0o 0,180 mwm, ocrobomxmaro-
mpxces B Impolecce 6ypeHus.

Pesynbrarel rcciefoBaHUR 300mi¢ B LUIaMax OYPOBBIX CKBAMKHE
rop. 450 cRUNETETHCTRYIOT O HIBKECTIEIYIOMEM:

Bumvoe 3010T0 KpymHOCTRIO 34%52 — 104x133MKM, HCXOAS U3 KO-
JMYECTBA 3€PEH, pacupeneriercs Bo GpaklMOHUPOBAHHOM MaTepuae

crexyromuM obpasom:

- k1. —0,09+0,063 MM - 40%
- k1. —0,18+0,125mm -27%
- I - 0,125+0,090MmMm - -13%
- k1. —0,045+0mm -13%
- 1. -0,063+0,045 mm - 7%.

B xmaccax kpynmHocTeio o1 +2,8MM 1o -0,25+0,18MM cBoOONHEIX BRI-
JeneHui W KPYITHBIX CPOCTKOB 30JI0T2 HE YCTaHOBJIEHO, UTO HE UCKIIIO-
YaeT IPKCYTCTBHA €ro B BH/Ie TOHKAX BKJIIOUEHHH B HEPYIHBIX MHHEpa-
JaX ¥ arperarax.

XapakTepHCTHKa BBIIENEeH M 30/10Ta BO PpakUUIx MINaMOB OVPOBBIX
CKBKHH NIpefcTaBieHa B Tabn. 4.3.2 u puc. 4.3.2 - 4.3 4.

B mpouecce neTanbHBEIX MHHEPATOIHYESCKHX HCCJICAOBAHMHA 30I10T2
HeN3MeIIBIeHHBIX HIIaMOB OYPOBBIX CKBaKMH YCTAHOBIEHO, YTO BHJIH-
MO€ 30JI0TO XapaKTepu3yeTcs, IPeuMyIeCTBeHHO, CBODOIHOM dopMoi
BBIJCJICHHH.

B emuHMYHBIX CIy9asxX BCTPEYAIOTCS CpacTaHHs C apCeHOTHpH-
TOM ¥ NIPHMa3Ky HEPYOHBIX MHHEpaNOoB Ha MOBEPXHOCTH 3ePEeH 30J10Ta
(puc.4.3.2 -4.3.4).

XapaxTepHbIe QOpMb! BBIIETICHUM 30J10Ta: ITIEHOYHAS, TPELIMHHO-TIPO-
XKIJIKOBAS, TUTACTHHYATAS, H30METPUYHAs, KOMKOBaTasL, ry6uaras, poBo-
sounast. CTeneHs OKAaTAHHOCTH M JeOpMAIIMH 3epeH BechMa crrabas.

Pazmeper BeIENeHUH BUOUMOTO CBOOOMHOIrO 300Ta W B KPYITHEIX
CpacTaHMAX ¢ ApPCEHONMPHUTOM B IIIaMaX OYpPOBBIX CKB&KHUH COCTABILA-
101 21x23mxm 1o 110x100MxM.

1IpsmMo¥ 3aBUCHMOCTH KOJIMHMECTBA BUIVMOTO 30JI0Ta OT BBIXO/A Kilacca
He YCTAHOBJIEHO 3a uckimoueHueM gpaximi — 0,090+0,063 mm, 9To MokeT
ObIrh 0GYCIIOBICHO HE TONBKO 00BEMOM HCCIeoyeMOro Malepualia, HO H

vnpeo6na11arompmn pasMepaMu BBIIETIEHUH BUIAMOTO 30JI0Ta, COCTABJISIO-

MY, nperMytiecTeerHo, 50-100mim. B To sxe Bpems, JaHHBIA dakT He
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HCKIXOYaeT MPHCYTCTBHMA B HCCIenyeMoH mpobe mepBudHOH pymer Gonee
TOHKOTO 30J10Ta, HEPa3IMYUMOr0 METOIaMH ONTHYECKOH MHKPOCKOIIHH, B
BHJIe CPaCTaHMM W BKIOYEHUH B HEPYIHBIX MHHEpasiaX U cyiIbhuuax.

BrinonHenHbIe--pab0TEl NO3BOJIAIM BBIABHTH CIICHYIOIIME OCOOEH-
HOCTH IOBEIEHMS W pacrpeleneHus OCHOBHBIX CyIb(PHIHBIX MHHepa-
JIOB B MaTepHalie IUTAMOB OYPOBBIX CKBAKHH:

- OCHOBHAX YaCTh IIMPPOTHHA H IHPHTA COCPENOTOYEHA B KPYIHEIX
K1accax IpH MaKCHMaJIbHBIX COAEPIKaHUAX B CPeIHUX KJIaccax KpYITHO-
CTH ¥ MUHUMAaNbHEBIX — B TOHKHX;

- IOBEJSHUE aPCEHONUPUTA 0OPAaTHONPOIOPLHOHATEHO MTHPPOTHHY:
OospIIas 4acTs MUHepana CKOHLEHTpHpoBaHa B KJI. — 0,09+0Mm mpu
MaKCHMAaJIbHOM €ro cofeprkanuy Bo ¢paxiuy -0,063mM, uro obycios-
JIEHO TPHCYTCTBHEM B PyIe IPEHMYIIECTBEHHO TOHKOUIONLYATHIX Bbl-
JeJIeHUM apceHOIHPHUTa;

- BUIHUMOE 30JI0TO COCPENOTOYEHO B MaTepuasie KpynmHocTs0 —0, 1 8-+0mm,
TIpH 3TOM, MCXOML U3 Konudectsa sepeH, 80% MuHepana cocpenoTodeHo
BO (paxipH -0,09+0,063MM 1 npencTaBieHo BEICICHISMHI Pa3MepoM 10
100mxM. 310 MOKET OBITh OOYCIIOBICHO €0 HEPaBHOMEPHBIM pactipeernie-
HUEM B PyJe U CIIOCOOHOCTBIO K BBICOKOH CTENCHH PACKPBITHS B IPOLIecce
Oypenus, 4T0, OOHAKO, HE UCKIFOYAET NPHCYTCTBHS B Marepuae Goee ToH-
KOT'0 30JI0T4, CBA3AHHOIO ¢ PyHooOpasyroLIMy MHHEpaTaMy;

- HEKOTOpasi 3aBUCHMOCTB B PacIpelie/IeHHH 30/10Ta ¥ apCeHOITUPHTA,
o0pasyIomux eNUHAYIHbIE CpacTaBys, He 0OOHapYXUBaeT NPSMOH Koppe-
JIAILUHA B YaCTH BUAUMOTO 30JI0Ta K CYITbQHIOB.

CucremHple MCCIENOBAHHA CTATHCTHYECKOrO MAcCHBA JAHHBIX H
BOCIIPOX3BOAMMOCTD PE3YNIETATOB II03BOIIIN YCTAaHOBHTE CIIEAYIOLICE:

- MaTepHal HeM3MeIbUeHHBIX HINaMOB OYPOBEIX CKBaKHH CIIOCOOeH
obecrieyuTh H3y4YeHHe OCHOBHBIX KPHTEPHEB B MpOliecce MHHEPAJIOTH~
YEeCKUX MCCIeAOoBaHUM, kak Haubonee COOTBETCTRYIOIIHH €CTeCTBEHHO-
My (IIPUPOAHOMY) COCTOSHHIO MHHEpajiOB, HE IOABEPKEHHEIX Iedop-
MaLHK ¥ H3MEHEHHIO MOP(OJIOTO-MEeTPHYSCKUX XapakTepHUCTHK B IpO-
ecce U3MeIbIeHHA;

- pe3yIIETaThl HecienoBannii Mateprana oosemMoM 4,5kr - 2 kr - 0,5kr
CBH/IETEIICTBYIOT O IIPeCTaBUTENEHOCTH 00beMa ucxoaHoi npobs! 0,5
KI' [y OLIEHKH BEIIeCTBEHHOIO COCTaBa Ipod, Mopdonoro-mMerpudec-
KHMX XapaKTepHCTHK, CTEIICHU PACKPBITHA M XapaKTepa B3alMOOTHOLIEe-
HU# pynooOpasyromX MEHEPANIOB, B IEPBYIO 04EPEnb — 30J10Ta.
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Tabmuna 4.3.2
XapaKTepHcTHKA 3010T2 HIaMOB GYPOBRIX CKBANHE

Ne | Korace kpyn- | Bexon | Pasmep XapakTepHcTHKa 30/10Ta Komnuuee-
Wi | HOCTH, MM | KN&CCR, | BB | Crofomuoe, | ©opMasepes |. CremeHs TB0
Yo HAl cpocTi OKETaH- 3epeH
30710Ta woctu | (Beero 15)
1 1-0,18+0,125 |4.9 91x106- | Ceobonmnoe Tinactonya- | Tlonyoka- | 1
. . 104x133 T2 H30MET- | TAHHOE .- 4
putHas
Cpocrox ¢ ap- | Kannesumnas | Oxarau- 1
CEHOIHUPHTOM HOE
C pwnouennen | Hempasuns- | Heoka- 2

apCeHONMpMTa | Had C OTBETB~ | TAHHOC
JICHWSIMH

2 1-0,125+0,09 |6,3 33x52 - | Csobomuoe Touxee nne- | Honyoxa- | 1

63x115 HOYHOE U TaHHOE 2
KOMKOBRATOC
C srmioycnuenm | I{lnactunya- | Heoxa- 1
APCEHONMPUTA | TOC KOPPOIH~ | TaHHOC
POBAHHOE
3 1-0,09+0,063 | 10,8 Caobonnoe [Inactunga- | Heoxa- 1
TOC TAHHOE [
C npuMaskamu | Komkosaroe | [lonyoka- | 1
r/oxucios Fe TAHHOS
CeobonHoe Tpemmutioe | Heoka- 1
TaHHOS
Ceobonnoe Touxoe rne- | Heoxa- 1
HOYHOE TaHHOE
Ceobonuoe Kproukosaroe | Heoka- 1
TaHHOE
Cpocrok ¢ Ianrenesun- | Heoka- 1
HTONBYATEIM HOS TEHHOE
APCEHONHIPUTOM

4 1-0,063+0,045 | 6,7 34x52 Crobonnoe Wisomerpuu- | [lomyoxa- | 1 1
HOE TOJICTO- | TAHHOE

TabMUTYaTOE.
5 {-0,045+0 1,9 40x60- | CeoGonHoe Tonkomnac- | CnaGoo- 1
35x70 THHYATOE, KaTaHHOE 2
TPEYTONBHOE
CaoboxHoe Tonxomnposo- | IMonyoxa- | 1

JIOUKOBHAHOE | TAHHOE

TonyueHHbIe JaHHBIE TO3BOJIIH ONPEACIUTE PALMOHANBHEI 00BeM
nipobr1 uccnexyemoro marepuana 0,5-1,0kr npu NpoMBIIITIEHHOM YPOB-

HE CONEPKaHMi 30/10Ta M YCTAaHOBIIEHHOM 3KCILTYaTalMOHHOM CITyKO0# | .

NpeapuasTra CETH onpo603amm, a TaloKe NPEJIOKHUTE CXEMY HCCIIEN0-
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BaHMM} MaTepHasa IUIaMOB OYpPOBBIX CKBaKHH Kak OCHOBY TEXHOJIOTH-
HECKOr0 KapTHpoBaHus pyasl ONHMIIHAIMHCKOTO MECTOPOXKAEHHMS.

Taxum 06pazoM, pe3ynbTarsl reosIoro-MHUHEPATIOTHIECKHE HCCIIEIOBa-
HUM, BHINONHEHHBIX Ha 6osiee npencTaBUTENbHEIX Npobax, oToGpaHHbIX
Mo CrylIeHHO#M CEeTH Ha CTaIMM 3KCIUTyaTallHOHHO-pa3BelOYHBIX pabor,
NO3BOMIIA PacIlUPHUTL MPEACTABICHHE O TEXHOJNOTHYECKHX CBOMCTRax
pyAel, BeIIBICHHBIE Ha Oojice paHHeM 3Talle BeEeHHS IeoIoropasBeioy-
HBIX paboT, ¥ ONPENEeNIMTh KPUTEPUH ONepeKarolIell OUEHKY TeXHOIOMH-
9ECKHX CBOMCTE PYJl Ha CTa[Hy NOOBIYH U PyHONIOATOTOBKH.

4.4 T'ecJi0r0-MUHEPATOTHYECKHE HCCAETOBAHMSN
HA CTAJKH CONPOBOKICHHA TEXHONOIHYeCKuX paGot
30JI0TOH3BICKATEILHEIX habpuk

«Mineralogical characterization of the products in different kinds of
beneficiation processes, called ‘process mineralogy’, was performed in
a fundamental key for the planning, optimization and monitoring in dif-
ferent types oresy. Cabri L.J. The mineralogy of precious metals: new
developments and metallurgical implications.

The Canadian Mineralogist, 25 (1987), 1-7.

Jlornyecku 3aBeplIAlOIUM 3BEHOM CHCTEMEI I'€ONOrO-MUHEpaso-
TMYEeCKHX MCCIENOBaHUI Ha PasIMYHBIX CTaguiX BeleHws pabor 3A0
«Ilomrocy ABMIAETCA MUHEPAJIOTMYECKOE COIPOBOXKIACHHE MpoIecca
JeHCTBYIOIEro MPOM3BOCTBA 30JI0TOM3BIICKATeNbHBIX habpuk Onmum-
IMAaJHHCKOrO FOPHO-000TaTHTENEHOTO KOMOHHATA.

Munepanoruyeckye 0cCOOEHHOCTH TPOXYKTOB MPOLIECCOB oborarie-
HUA (MUHEpaJIOTHA [IpOLecca) SBISIOTCS EPBHUYHOM OCHOBOM, Kak st
IU1aHAPOBAHHS, TaK M I KOHTPOJIS SKCIUTYaTalii H ONTHMH3ALHH TIpO-
MBIIICHHBIX CHCTEM FOPHOAOOBIBAIONIMX NPEATPUITHH. ,

OcHOBHBIMM 3aja4aMH MICCJICHOBAHMI B 0011aCTH MUHEPAJIOTVH IIpoLiecca
SABJIIOTCS CIEyOIHE: _

- IMarHOCTHKA MMHepanbHbIX (a3 M KONMYeCTBEHHAsS OLEHKA MUHE-
pasibHOIO COCTapa MpPOAYKTOB TEXHOJIOTHYECKOTO Iepeaesia,

= accoumalyy 1 rnapaMeTpel CTCIICHH PACKPBITHA MUHEPAJIOB B TEXHOJIO-
THYECKHX TPORYKTaX;
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- GanaHc ¥ pacripesiesieHHe MUHEPaIOB B MPOAYKTaxX IO Iepeeram;

- MUHEPAIIOTHYECKUH OanaHc 30710Ta;

- OTpefieNeHye COOTHOIEHHUS H3BIIEKAEMOTO M HEU3BIIEKAEMOTO 30JI0T4;

- [IPOTHO3UPOBAHME U3BJICUCHUSA M IPUHHUH IIOTEPh 30JI0TA II0 Iepe-
JeJiaM.

Pemenue npobieM MPOMBIIUIEHHOTO NPOH3BOJCTBA, HANPABIEHHOE
Ha YBEJIMMEHHE W3BJICUEHHs M IOBBIIIEHHE NPOU3BOIUTEIBHOCTH MPH
HOMJIEPHKAHUH SKOJOTHIECKOro PaBHOBECHS CHUCTeMBl, Oasupyercd Ha
rTy0OKOM TIOHUMaHKH BELICCTBEHHOTO COCTaBA Py M TEXHOIOTHIECKHX
MPOXYKTOB Ha YPOBHE HAHOMHUHEPATIOTUH.

IIprMeHEHHE COBPEMEHHBIX METONOB HCCIENOBAHMH C MCIIOJIb-
30BaHMEM BBICOKOTEXHOJOTHYHON MHHEpalorH4yecKod alliapaTrypsl
H CpeAcTB OOCHyXHBaHHA, 00€CrIEeYnBACT BO3MOXHOCTh H3y4YEHHUs
noBeneHua pynoobpasyomux MHHEpPaJloB Ha pPasIMYHBIX CTalM-
AX TEXHOJOTHYECKOTO Mpolecca AeHCTBYIOMNX M HPOEKTUPYEMBIX
(abpuK: UAKIOB PyAONOATOTORKH, GOTalHK, OHO- H THApOMETAll-
NYpruu.

OCHOBHBIMH METOIIAMY OTITMIECKOM ¥ CKAHMPYIOIEH 3/1eKTPOHHOM MHK-
POCKOITHH BELIECTBA NPHMEHIEMBIMU B ODJIACTH MUHEPAIOTHYECKHUX HCCIIe-
JIOBaHMI, SBIITIOTCS:

- KONMYECTBEHHAss MUHEPAIOTHYecKas XapaKIepHCTHKa BEIIECTBA M
CTeTeHb PaCKPBITHI MUHEPA/IbHBIX YacTHI] ¢ puMeHenreM CrcreMbl AHa-
mu3a Mzobpaxenuii (Image Analysis);

- OTpeJeNicHre CTeneHH. packpbIThs 30i0ta MLA (Mineral Liberation
Analysis) Ha OCHOBe HEProAHUCIIEPCHOHHOTO KAPTHPOBAHUA 06pasiios;

- H3y4eHMe IEMEHTOB-IIpIMeceii B 30510Te Ha ocHoBe EDS;

- U3y4eHHEe XMMHYECKOTO cOCTaBa MUHEpanos Ha ocHose EDS;.

- IAArHOCTHKA MEHEPAIBHBIX (a3 ¢ HCTI0Ib30BAHUEM Pa3TIMYHbIX €~
TEKTOPHBIX CHCTEM.

O6BexraMHu HCCIEOBaHUI ITOBEAECHMA MHHEpANoOB B pPasiM4HBIX
IHKJIAX TEXHOJOTHUYSCKOTO MPOoLiecca SBIAIOTCA CIACHYIOLHE NPOLYKIEL
TPOU3BOJICTRA:

- ACXO/THAS pylia KPYITHOCTEIO -7 1+0mM;

- ruranve ¢uiorapy (TIECKH U CITMBBI THAPOLIMKIIOHOB);

- KOHIIEHTpAaThI GroTaluM (IIMTaHHe LUKIIA GHOOKUCIEHHA);

- XBOCTHI (UIOTALHY;

- GroKeK¥ (TUTanue COpOLHI);
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- I'PABHTALIHOHHbIE KOHLIEHTPATHI IEPBHYHOH Py/Ibl ¥ IPOYKTOB Paziky-
HbIX TEXHOTIOMMYECKHUX TIEPEIEIIOB;

- IPOYKTHI FHIPOMETAJUTYPrHYECKOro nepesiena (TeHHbIE MPONYKTEL
¥ TBepAas $a3a NPOIYKTOB COPOLIMM; XBOCTH COPOLIMH);

- OTBAJIbHBIE XBOCTHI (ITyNbI1a, CIIMBBI). ,

B 3aBHCHMOCTH OT TeKyIIMX MOTPEeOHOCTEH M SKOJOTHYECKHX 3a/{a4
HPOH3BOCTBA, TabopaTopHeil MHHEPAIOFUIeCKHX HccenoBarmii Kom-
nauuu «Ilomoc» OCYNIECTRIAIOTCA MCCIENOBAHMS BEIECTBEHHOIO CO-
CTaBa NPOAYKTOB LMKJIA MMPOMETAILTYPIHH, a Tak:ke BBIOPOCOB MpPOM3-
BOJCTBA, NPENCTABIEHHEIX 30JI0# U3 OyHKepa MHKIOHA U 30JIOIUIaKaMy
n3 cucremsl 3UIY Omumrmmamuackoro I'OKa.

IIpumepoM HccriefOBaHUYE Ha CTANHU CONMPOBOMXKIEHHA TEXHOJO-
rH4eckrMx paboT 30JI0TOU3BIEKATENbHEIX (PabpHK MOIYT CILYIKHTEH
NPONYKThl Pa3IvYHBIX TEXHONOTHYECKUX LMKIIOB, NpPEACTABICHHEIE
HITDKE.

4.4.1 Munepasorsyeckue HCCIEAOBAHASA HPOIYKTOB MAKIIA
hIoTANHHE NePBHYHBIX Py

HccnegqopaHus BEIIONHEHB! Ha CTaJAWd NMPOMBIIUICHHBIX HCIIbI-
TaHU# mpouecca ¢uoTtauuy beAHBIX NepBHYHBIX pya ONUMIHAAMH-
CKOTO MECTOPOXACHMA C LENBIO M3YYeHHs MUHEPaJIOTHH Npolecca
dnoranyoHHoOro oboramenus GexHoH mepBUYHON PYABI M Olpene-
JeHus (pakTOpoB, 00yCIaBIUBAIOIUX MOBEIeHHE MUHEPAIOB B TEX-
HOJIOTMYECKOM mponecce AedcTeyrouredt 3UD-3. 3anauyn uccneno-
BaHHUM:

- OIpeZiCTICHUE BEMECTBEHHOIO COCTABA TEXHONOTMYECKHUX NPOIYK-
TOB Iponecca (IOTAIMH, CTENCHH PAcKPBHITHA MUHEPAJIOB, XapakKrepa
B3aMMOOTHOILIEHHH, MUHEpaIbHOro OanaHca;

- H3YYEHHE MOBECHH 30JI0Ta B TIpouecce drotanmu;

-onpee/IeHHE CTENeHH PACKPBITH 30JI0Ta, KOJIM4eCTBa H3BJIEKaeMO-
ro ¥ HEH3BJIEKAEMOTrO 30JI0Ta;

- ycTaHOBJIeHMe (aKTOpoB, OOYCHABIMBAIOIIMX TIOTEPH 30J10Ta B
XBOCTax (roTarmu.

MarepuanoM Ui MCCIEZOBaHMH MOCTYXHIM NUTaHHe ¢uoTauuu
(ucxonHas pyaa ¢ cofepKaHueM foJIe3HOro koMnoHenTa 1,91/T); duroro-
KOHIIGHTPAT; XBOCTHI (UIOTALIKM.
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Pe3yneraThl KONMMIECTBEHHOIO MUHepasorugeckoro anammsa (KMA)
NpONYKTOB MpeNCcTaBlieHbl B Tabuue 4.4.1.1.

Pe3yneraThl MHHEPAIOrHYECKHE HCCNEIOBAaHMH INPONYKTOB LMK/A
(noTaluy CBHASTENHCTBYIOT O HIDKECHETYIOLIeM:

HCXolHad pyaa KpynHocTeio -71+0MKM xapakrepuzyercs, npe-
HMYIIECTBEHHO, KBapIEeBBIM COCTaBOM: COAEp)KaHHE MOHOMHHE-
panbHOro KBapua cocrasiger 41macc.%. B nuranum duiotanuu
IPHCYTCTBYIOT TAaK)XX€ COBMECTHBIE CIIOHCTO-KapOOHATHO-KBapie-
BEIE arperaTsl B konmuuecTBe ~6 Macc.%. Takum o6pasom, obiee co-
JepikaHue KBapla COCTaBIIET OKONO 45% IpH CTENEHH PACKPBITHA
~85%.

Jons xapboHatoB B MCXOQHOU pyHe cocTariteT ~33-35% mpu cre-
nenu packpruitis ~80%, conepxanue cmon ~ 16-17% npu crenenu pac-
KpBITHA 94%.

Pyna xapaxrepusyeTcs TIOHIKEHHBIM COACPIKaHHEM CYIbOHIOB
¥ HOCTOSHHBIMH IpuMeciMu muHepaioB turana (0,3%) u rpaHaros
(~0,3%). ConeprxaHue OKCHIOB sxene3a BeckMa Huskoe (~0,1%).

Copepaxxanve cynbQUIHBIX MUHEPANOB B UCCIEHYEMBIX TPOIYKTAX
cleayolmee:

- B muTanmn Quiotauuu ~ 2,5%;

- BO (roTokoHIeHTpare ~75,5%;

- B xBocrax ¢uoraray 0,2-0,3%.

CrernieHb pacKphITHA CYNbOHIHBIX MHHEPATIOB B IMTAHUN (QIOTALMH
BECHMa BBICOKA, cocTarmas 98-100%.

Ilpu ofImeM NOHWKEHHOM COAEPKAHUHM CYAb(UIOB, B YCIOBHAX
CYIIECTBYIOIIET0 TEXHOJNOIMYECKOTO peXXUMa rporecca GnoTaluy, Ha-
ubonee akTHMBHO HPOMCXONUT KOHIEHTpauus muppoTrHa (~ B 30paz),
gocturas Bo QuotokoHIeHTpare 65-67% OTHOCHTENHHO COMEPKAHHM
apce”onputa (8%), mapura (1-1,5%) n Munepanos cypemsl (0,3%).

Hepynurie MuHepass!l QIOTOKOHIEHTpaTa NpeACTaBIeHb], IPeHMy-
mecTBeHHo, kBapueM (13-15%) u xapbonaramu (6-7%). Cimonsl, B oc-
HOBHOH Macce, yXOIAT B XBOCTHI GIOTALUH: MX CONEPKAHUE B KOHLIECH-
Tpare cocTaBuser ~2%.

XBOCTBI (QIOTALMK XapaKTEpU3YIOTCS, NPEHMYIIECTBCHHO, KBap-
LeBBIM cocTaBoM (~50%) ¢ HmOAMMHEHHBIM KOJIMYECTBOM KapOOHAaToB
~22% ncmon 18%, B IPHMECHBIX KOJTHMYECTBAX BCTPEIAIOTCS MUHEPATIE
THTaHa U T'PaHaTEIL.
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Xapaxmepucmieka 3010ma € RpOCYKIMAax yYukig (romayuu

lumanue gnomayuy. Tlo faHHBIM MHUHEPANOIHYECKHX UCCIESIORA-
Huii ¢ npumenenuem metona MLA (Mineral Liberation Analysis) sono-
TG IIATAHMS QIIOTALMM NIPH cofepkanum 1,9 r/t HpeI{CTaBJTeHO

- cBoboaEBIME BeIfENeHIAMHE (~93%),

- CpacTaHUAMH C apceHormMpuToM (3,2%) u nmuppoTHHOM (~0,6%),

- BKIIOYEHHIMH B pyroobpasyroumx MuHepanax (2,9%), B ToM 9mc-
e, B apcenonmpute (2,0%), B MeHbINei CTENeHN — B HEPYIHBIX MUHE-
panax (~0,9%).

PasMepsl BEIIENEHHH CBOGONHOIO 3010Ta BaPBHUPYIOT B MIMPOKHMX
fpefenax — OT NEPBHIX eWHU MEKPOH 10 62,4x82 9minm; npeobianaror
KpyIHbIe CBOOOIHBIE BIIeneHmst pasmMepom 18x23 — 62,5x82,9mkm.

Pa3zmeps! BEIIEICHHI 30710TA B CPACTAHUAX — OT COHHHIL 0 15 MKM;
BO BKJIIOYEHHMSX B MUPPOTHHE — 00 10 MKM, B HEpYAHBIX MHHEpAIaX — OT
JoNel MKM 10 6 MKM. ;

XHMHYECKHI COCTaB 30110Ta MHUTAHHsA (DIOTALHM XapaKTepH3yeTcs
BBICOKMM moxasarenieM mipobsr (1000), xapakrepHoii njis ¢BOGOHBIX
BBIJENIeHnH 30710Ta. B cpacTaumsix ¥ BO BIJIIOYEHUIX B apCEHOUMPUTE
BCTPEYAETCS 30J0TO ¢ MPUMeEChIo cepedpa B mpenenax 4,8-8,5%, Ho ua
€ro oo npuxonurces okoio 0,3% Meranna.

Taxum obpasom, NoxydeHHbIE NaHHBIE CBUAETEILCTBYIOT O TOM,
YTO BBEICOKONPOOHOE 30JI0TO B NHTAHHH (MIOTALHHM MPENCTaBIIEHO,
NPEeUMYLIECTBEHHO KPYIHBIMHA CBOOONHBEIMU BBHIICIIEHHAMMN, H3BIIE-
KaeMBIMH, HapALy ¢ 30JI0TOM, CBA3aHHEIM C CYyIbQHIaMHU, BO (IOTO-
KOHUEHTpAT.

[Tporrosupyemele MOTEPH MONE3HOrO KOMIIOHEHTA B TEXHOJIOTUYEC-
KOM MpPOLIECCE BO3MOMHBI B BUJIE BKIIOUYEHHH B HEPYIHBIX MHUHEpATaX
(Tabn. 4.4.1.2).

Pnromoxonyenmpam. [lomydeHHsle NaHHbe 6a3UpyIOTCS Ha pe-
3yabTaTax HcciaefoBaHuil ceeime 170 3epeH 30510Ta, W3YYEHHBIX
METOIaMM ONTHYECKOW M >nekTpoHHOM Mukpockonuu (Tabnm-
na4.4.1.2). B npouecce npoBeXeHHBIX HCCIENOBAHUI YCTaHOBIEHO
ciaeayomee:

3onoto (IOTOKOHLIEHTPATOR (comepxaHue B npoGe 45 r/T) mpen-
CTABJICHO: . -

- cBobonuBIMY BhUIeTeHu M (~61,1%),
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- OTKPBITHIMHE CpacTaHuAMH (27,2%), B TOM 4HCIIe C apCCHONMUPUTOM
(7,8%), ¢ TUPpOTHHOM M NPOYMMH cyIbdunamu (~4,4%), C HepyIHBIMH
MHHEpalaMy, IPEUMYINECTBEHHO, CIIOI0oN B kapbonaramu (15%)

~ BKIIOYEHMAMH B, pyZ1000pa3ylonMx MHHEpalIaX B TOM YHCIe Tipe-
HMYILECTBEHHO, B apceHonupute (6,7%), B MEHbIISH CTETICHH — TUPHTE
(2,6%), BrIIOYas COBMECTHBIC CPACTaHUs C MHPPOTHHOM, XaTbKOITHPH-
TOM, YIbMAaHHUTOM, B HEPYIHBIX MuHepaiax (2,3%), npeuMyuecTBeH-
HO, KapOOHaTax M CIIIofax.

Pasmepsl BBINENECHUN c60600H020 30710MdA BAPBHPYIOT B UIIHPOKHX
mpeenax — OT MepBbIX eauHUN MUKPoH {1,2x3MKmM) mo 19,6x45mKwMm;
npeobnafaoT cBOOONHBIE BEHIOENEHHS KpymHOCTBIO 3,5x11,5MKM —
20,2x40,8MKxM.

Pasmeps! BbifeneHwmit 3omoma 6 cpacmanuax - OT SNUHMIl 10
5,3x20,7MKM ¢ apCeHONHUPHTOM; OT emuHUN no 10x16,9MxM u go
17,8micm ¢ pounmu cynbdumamu. B cpacTaHUSX ¢ HEPYAHBIMH MEHE-
pajaMH pasMepbl BBIIEIECHHH 30JI0Ta COCTaBIIOT OT eAHMHUL MKM [0
18x33,7mxM (co crmonamm) 1 23,5x30MkM (¢ kapboHaTaMu).

Pasmeps! BeieneHuil 30510Ta 80 @kIOveHuAx (B TOM 9JHCIE — 4dac-
THYHO OTKPBITHIX) COCTABJIAIOT B CYNBbGUIAX — OT €AMHMII MHKPOH 10
15x17mxm (B nmpuTe), OCTHrasd B €MHHHYHBIX cydasx 1,5x370mkmM 3a
CYET MHUKPOIPOXHIIKOB AU B apceHONHpHTE. BKIIOUEHHS 30710Ta B He-
PYOHBIX MEHEpAJIaX XapaKTePU3YIOTC pasMepaMu OT <2MkM 1o 7,1x15,4
MKM (B kapboHaTax).

B nopasnsromem 6onsumHcTEe (83,2%) 30510T0 QIOTOKOHIIEHTPATOR
XapaKTepu3yeTcs, MPeHMYIIECTBEHHO, BBICOKO# mpoboii (1000).

B nomuunenHom xommdectBe (9,8%) BeTpedaeTcs 30710TO C MpHMe-
cbio cepebpa (2,9-10,4%). Ha nonro 30/0Ta ¢ MPUMECHIO CYPEMEI B KO-
mayectse 4-52,3% npuxomurcs okono 1% MeTasuia, MOMMKOMITOHEHT-
HOH npuMecHd BucMyTa (7-35,5%), Hukens (~1,5%) u cypemel — 1o 3,8%
30JI0Ta.

Taxkum o6pasoM, HOMy4eHHBIE JaHHBIE CBUACTEJICTBYIOT O TOM,
9TO 307I0TO (PIOTOKOHIIEHTPATOB GEOHBIX MEPBHYHBIX PYH NPEACTAaBIIe-
HO, MPEUMYIIECTBEHHO, CBOOOIHBIMHU BBIACICHHUAMH KPYITHOCTBIO JO
46MKM, XapaKTEpH3YIOIUMUCS BEICOKOH IpoGoit.

C yyeToM noy4eHHbIX JaHHBIX POrHO3UPYEMOE KOJTHUSCTRO H3BIIe-

. KaeMoro u3 (QUIOTOXOHIIEHTpara 30JI0Ta OSIHBIX-NEPBAYHEIX Py MOXKET
cocTaBuTs oxono 90-95%.
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TaGnuna 4.4.1.1

CTEMEeHH PACKPBITHS MHHEpaNoB
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Ilpu ycnoBum BCKpBITHS B IIpoLiecce GHOOKHUCIIEHHS 30710Ta, 06pasy-
IOLIET0 BKJIFOYEHUS B apCEHOIMPHUTE, BOSMOXHBIE NOTEPH MOTYT OBITH
00y CIIOR/IEHEI, IPEUMYIIECTBEHHO, IPUCYTCTBHEM 3aKpPBITHIX BKITIOYE-
HHM B HEPYAHBIX MHHEpaJiaX, JOJIA KOTOPEIX COCTABIAET 0Kono 5%, a
TaKKe MPUCYTCTBUEM BBICOKOCYPbMIHHCTOIO CBOOOJHOTO 307I0Ta M ay-
pocTubuTa B KOnmuyecTee > 2%.

Xeocmur pnomayuu. B npoliecce IpoBeAeHHBIX HCCIIEAOBAHMI yCTa-
HOBJEHO crnenyrowee (Tabn. 4.4.1.2):

3onoto xBocTOR rioTanuH (comepxkanue B npobe 0,2r/T) npezncras-
JIeHO CBOOOIHEIMM BBIAENEHUAMH, CPACTAHIAMMU C HepyIHBIMU MUHEpa-
JlamMH, BKIIOYEHHAMHU B Py000pasyIomux MUHepaiax.

IIpeobnanaromas 9acTe HOTEph 30JI0Ta ¢ XBOCTamu ¢uroTauuu 6ef-
HOM py/IBl CBA3aHA C HEPYIHBIMHU MuHepaiamu (85,2%).

Ha nomo cBobGoxuoro 3omora npuxonurcs ~13-14%; BiioyeHHH B
nuppoTtuse — 1,2%.

Tonasnsromasn wacts 301012 — 77-78% (mperMyLuecTBEHHO, cpac-
TaHUA M BKJIIOYECHMA) NpeACTaBlieHa BbIcokompobHoit (100%) pasHo-
BHHOCTEIO. OKomno 14% 3050Ta Xapakrepusyercs npnmecmo cepebpa
B Kojim4ectTBe 3,5-5,2%.

Pasmeps! BEIIENEHHI 30J10Ta XBOCTOB (MIOTALMH BAPEUPYIOT B IHPO-
kux npefenax: ot 0,8x2,4mxm o 12,7x25,4MxM. MakcuManssex pas-
MEpOB [IOCTHraeT CBOOOIHOE 300TO (X04X9IMKM) U BHIJIEICHHA B BH/E
KpaeBBIX BK/IIOYECHHH (3aKPBITEIX CPACTaHMA) B arperarax HepyIHbIX M-
Hepanos (12,7x25,4MKM) COBMECTHO ¢ MHHEPAJIOM cHcTeMBI Fe-S.

Ennxndssie BITIOYCHNA B TMPPOTHHE XapaKTEPHU3YIOTCA pa3MepaMu
~2%2,5MKM.

Taxum o6paszom, momyyeHHbIe JaHHbIE CBHIETENLCTBYIOT O TOM, YTO
npeotafaomas 9acTh 30J10Ta XBOCTOR qUIoTaLmH GeMHOM MepRUYHOM
PyZiBl, B TOM 9HCIIE, KPYIHOTO, TePACTC B BHAE CPACTAHMMA U KPAEBHIX
BIUIIOYEHHH B HEPYNHBIX MHHepanax (CIIONHCTO-KBapIEBhIE arperaTsl,
KBAapil, [I0JIEBBIE (UMATHI).

4.4.2 Muusepaiorus npomecca GHOOKUC/ICHNAS MEPBAYHBIX Py
B coorBeTcTBUM ¢ TexHONOrHYeCKOR cxeMoii epepaboTku pymsl Bl-

ONORD® na Onumnuagunckom I'OKe, ¢ Uebro NOArOTOBKA HPOLYKTa
K JIbHEHIIEMY TMAPOMETAILTY PrudecKOMY IPOLECCY i BCKPBITHIO TOH-
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KMX CPACTaHMM M BKIIIOYEHMH 30110Ta B CynbQuIaX, QUIOTOKOHIEHTpa-
Thi TIONBEPraroTCs GHOOKHCIEHHIO ¢ NONYYESHHEM KOHEYHBIX OKCHIHBIX
IPOLYKTOB — OHOKEKOR.

Iox BOz/ielicTBHEM MEKPOOPTaHH3MOB, B LENM GHOPEakTopoB B pas-
JIMYHOM CTENEHH IpeTeprieBaoT (a3oBble HM3MEHEHMA OONBIIMHCTBO
CYMb(QUIHBIX MHUHEpPaIoB (IOTOKOHLEHTPaToB. M3ydeHue IuHAMEKH
M3MCHEHHA MUHEPAJIOB B Ipouecce OHOOKHMCIEHHS CBUIETELCTBYET 06
n30upaTenbHOCTH BO3CHCTBUS GakTepuil Ha MHTEHCHBHOCTD OKHCIIE-
HYIA U CTELeHb paslioKEHus CynbQUIAOB, YTO 00YCIOBICHO UX QU3HKO-
XMMHAYECKUMH OCOOEHHOCTAMEL.

Haunboree akTHBHO OKUCTIAIOTCS RUPPOMUH, KAK MAHEPAJ, HEYCTOMH-
YHBBIY K TIPOLIECCAM OKHCIIEHHUS, M GPCEHONUPUIN, TIOCKOIBKY HCIIONB3Y-
eMoe COOOLIECTBO MHKPOOPraHW3MOB OPHEHTHPOBAHO, IIPEXKNE BCETO,
Ha OKHCJIEHHE H HEeCTPYKIMIO MMEHHO 3TOr0 MHHEpaJia — HOCHTENS 30-
nora (puc. 4.4.2.1) (V.Sovmen et al.2007; 2008).

ITupum OKUCTIAETCSA IACCHBHO, MOCTETEHHO, HAYMHAA C KPaeBbIX Yac-
Tedl 3epeH U 10 TpEeIMHKaM; He NIPEeTepIIeBaloT H3MEHEHM XaIbKOMHUPHT
¥ HepyHbIe MEHEPaJIbl 3a CKIIOYEHHEM OHOTHTA H CHICPHTA, YaCTHY-
HO 3aMeLaeMbIX OkcHliamH xxenesa (puc. 4.4.2.2.1).

llosedernue munepanos cypsmel B IPOLIECCE OKUCIEHUS HEOAMHAKOBO,
4To 00YCIIOBJIEHO Pa3HOOOpa3sHeM MUHEPAIBHBIX GOPM M PasTHIMIMH B
HX OKHCIHTENbHOM criocobnocTH. Hanbonee ycrofiamBriMu k npoueccy
OMOOKHMCIIEHHMS SRIIOTCS 3aMETHO PACTIPOC] TPaHEeHHbIH B py/iax aHTHMO-
HUT (Sb,S.), B KOTOpOM HabmoaeTcs MOCTeeHHOe OKHCIIEHHE U KOPPO-

.34 36peH OT Hepudepun K nentpy, u 6epreepur (FeSb,S,), gactiuno

MOCNIOAHO 3aMelaeMplii OKCHIAMH CYpbMBI 1 xenesa (puc. 4.4.2.2.1).
Haubonee axrneHo oxncnsiores terpasupur (CuSb,S ), ryamysmur
(FeSbS), maruosnur (Pb,Sb,S ), Ho conepxanus X BO (IIOTOKOHIIEHT-
parax BechMa HU3KH (B cymMme meHee 0,5 Bec. %).

IIpu craHpmapTHBIX NapaMeTpax Npolecca B TEYCHHE 5-6 CyTOK
HPOUCXONUT OKMCIIEHHE 1 Pa3/IoKeHHE KaK COEPXKAIIMX, TAK M HE CO-
HepXKallMX 30JI0TO CYNs(GUIoB ¢ MocneoBaTeNbHbIM (POPMHUPOBAHUEM
COBMECTHBIX arperaToB C IPOXYKTaMH >KHU3HEAEATeIbHOCTH bakrepuii u
HaneHeHmeH vx necrpykumei (puc. 4.4.2.1).

B mponecce mccnenoBaHus MUHEPAIOB ¢ MCIIONb30BAHHEM METO/OB
JIEKTPOHHON MHMKPOCKONMM HabrofaloTes craegyiomme (asoBele mpe-
BpaILCHIs MHHEPAJIOB!
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ApCEHONMPHT — CKOPOAUT, CUMILIE3HT —> (DEPPUCUMIUIE3HT, He-
peaxe ¢ npuMecsio Sb;

ITuppoTvs -~ OKCHMIABI M THIPOOKHUCIB! XKelle3a (TETHT, THAPOrETHT,
JIAMOHHT);

WIMHEpaIBl CYPEMBI — CEPBAHTHUT, CEHADMOHTHT —> CMECh OKCH/IOB
Fe, Sb, As.

- Oxeunpl — KOMIUIEKCHBIE COSIMHEHM OKCH/IOB U CYIIB(ATOB XxKefesa
¥ Mplubesika {(cocraea Fe,As, S, O, Hepenxo ¢ npumeckio Sb), cMecu c
FeAsO,; Fe,O, x nH,0, B ToM yHCle — APO3MT, HEPEIKO C IIPHMECHIO
menubsiaxa 1 ap. (B.K.Coemen u ap., 2007).

Xapaxrep npeobpa3oBaHui CyTb(QUIHBIX MHHEPATOB (IOTOKOHLIEHT-
paroB B Iporecce 6HOOKHUCIIEHHS IPeCTABIIEH B CIIEAYOwIEH Tabnuiie.

MunepansHBIA COCTaB OCHOBHEIX IIPOXYKTOB TEXHOJIOIHYECKO-

re mpouecca ACHCTBYIOIIKX 30J0TOM3BIEKATENIBHBIX (abpux Onum-
nuapuackoro I'OKa npenctaeneH B cienyromeii Tabnuile ¥ pucyHkax
4422-442.4.
o MunepanbHbIH COCTaB KOHEYHBIX IPOXYKTOB Mponiecca GHOOKHCIEHH S
— GUOKEKOB XapakTepH3yercs rnpeobiajaHHeM OKCHIOB W THAPOKCHIOB
JKesie3a ¥ MBILIbSKA, CKOPOAUTA, HEPYIHBIX MHHEPAIOB (IIPeMMYIIECTBEH-
HO KBapiia ¥ KapOOHATOB, B MEHBILEH CTEIIEHH ~ CIIFOM), @ TaKXKe TIPUCYTC-
TBHEM 2reMenTHOl cepbl (Tabimuna 4.4.2.1). Cynsdunsas cocrasisonmas
OMOKEKOB IIpe/ICTaB/ICHa, IIPEMMYLIECTBeHHO, mapuToM (1o 10 Bec. %), B
LHO{4MHEHHOM KONMYECTBE MPUCYTCTBYIOT MUHEpaJisl CypsMEI (10 9 Bec.
%), a Taloke peTMKTHl apCeHONHMpPUTa. B eIMHUYHBIX CiIydasx HaOmona-
I0TCSl TOHKHME BBIAG/ICHHUS IIMPPOTHHA CPEIH arperartoB OKCH/IOB.

3on0mo - TnaBHBIH NPOMBIIIICHHBIH MHHEpal pyld, B OTIHYHE OT
CyNb(HUIOB, YCTOHYMB K MPOLECCY OKMCIIEHHS, YTO 00y CIIOBIIMBAET pe3-
KO€ CHIDKEHHE CONEPXKAHMS 301074, CBA3aHHOTO C CYMb(QHAAMHE U BO3-
pacTaHue JIONY CpacTaHMH M BKIIOYCHUH B okcuaax (Tabi. 4.4.2.3):

B pesynsrare 6HooKuCieH s (IOTOKOHIIEHTPATOB B KOHEYHBIX POIyK-
Tax — OHOKeKaxX - B CpacTaHHsX C CyIb(GUIaMH TPUCYTCTBYET MeHee 2%
3onoTa (npotue 14-28% Bo duiorokoHueHTparax), MeHee 0,2% ocraercd B
BHJIE BIIOUEHHH B cynmsbuaax (mpotus 5-6%, penxo — g0 19% eo dmnoro-
xonueHTparax). OcHoBHas JacTs 30710Ta Ouokekos (> 50%) nmpeacrapnena
cBOOOIHBIME BBIIETEHHMYL, 0T 38 10 53% HaOimonaeTcs B BHIE OTKPHITHIX
CpacTaHuii Y BIITFOYSHHIH B OKCHITHBIX POpMaX MUHEPAJIOB H MX COBMECTHBIX
arperarax ¢ npoAyKraMHy u3Henes TebHoCTH Oakrepuit (prc.4.4.2.1).

Tabmina 4.4.1.2
Ot - 1o
Ipeobnanaior
2,5%3,2 —4,7x6,8 —3,5x9

i nepBUYHOR pyab:
Pasmeps! BELAENEHRT, MM

XBocTs! hnotaumu
6x13.5

0,8x2.4 - 5,4%6,0
3,2x4

2x2.5

12,7x25,4

OrH
Con-e,
%

13,6
25,4

He yecr.
He yer.
He ycr.
He yer |-
He ycr.
14,9
7.6
2.9
61,0
He yer.
1.2
Heycr |-
He vt
He yer.
He yer.
He ycr.
59,8
100

Or - no
npeobnagaior

—19.6x45

Pasmeps! Boigenenuii, MxM
3,5x11 - 20,2x40,8

0,5x6,4 - 5,3x20.7
3.2x5,7-10x16,9

1.2x17.8
1,1x1,1- 10,1x11,6

3,5x6,1 - 6,1x13,5
3,5x30,0

0,6x1,9—-1,5x370
1,9x1,9
2x2,2-15,1x17,1
1,3x2.2 -53x9
~2~7,1x154

DIOTOKOHLIEHTPAT
En. MKM.

Ot
Con-e, %
61,1
212
7
2.6
1.5
Ep3.
7.6
4
6,0
He yer.
1,6
<0,05
2,6
He yer
0.6
1
He yet.
He yer.
100

Or - 1o
npeobnazaor
=62

%25,

x1

Pasmepbl BeIIENEHUI, MKM
Or24 no 83

TTuranune dnorauyu
0,6x1,7-9,7x14.3
2,.9x3,6 —3,6x10
En. MxM

He yer |-
1.4x1,7 -2.8x4.6

0,5x0.5 - 5.4x5.9
Heycr |-

2,5x64

En MM
x1,6—

2,5-77

1x2.6

Ot
Con-e,
%

93,2

,9

2
Ens.

.1
Enas.
He ycr.
He yer.
He yct
29
2,0
He ycr.
He ycr. |-
<0,1

E]
He yer.
0.4
100

0.6

301014
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B CPACTAHMSX C NIPOUMMH
cynbdugavu
LE

C X&bKOTIMPUTOM 14 TIp.
"
B KB:

Hroro cBo6oaHoe
€ APCEHONUPUTOM
cynshy,
C PYTWIOM
CO CNIoaoH
C KBapLIEM
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B CITIONAX
B kapboHarax
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B arperarax HepyaHbiX
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HUTOIO:
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2 |WToro cpactauus, B.TU..

[0

n/n
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Jiee aKTURHBIH IOCTYTI PEareHTOB U, COOTBETCTBEHHO, M3BJICYEHME 30J10T4.
Pasmepsl BeIeNeHUH CBOOOMHOrO 30m0Ta B GHOKekax — 1,8x2,2—
28x62 mxm (MaxcuManeHele — 0170x450 Mxm); cpacranuii, ipermy-
IIECTBEHHO, ¢ okcuaamu, — 1,3x3,3 — 38x45,4 MxM, BIITIOYCHMIt cpenH.
okcuzos - 0,5x1,0 — 19x49 MM (puc. 4.4.2.3), BKIOYEHHI B HEPY/IHBIX
MUHEpalax — OT o€l MHUKPGOH JIO IIePBBIX ACCATKOR MHKPOH.

Tabnuna 4.4.2.2
MuHepanbHBIH COCTAB TEXHOJOTHIECKHX NPOIYKTOB PAIOBLIX PYA,
ycTaHoBJeHHBIH Ha ocHoBe CAM (Image Analysis)
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Tabmina 4.4.2.1
XapaxTep K3MeHeHUs] MHHEPAJIOB B Npoiecce GHOOKHCISHHS
(JIOTOKOHLEHTPATOB
Ne {Knacc|Ipyrma| Hassanue Dopmyna CreneHs pac- | Xapakrep npeobpaszo-
/i M-nos o [IPOCTPAHEHHA BaHUA
1. |Camo-| M-imt |3onoro camo- [Au HInpoxo be3 uameHeRui
1 pox-{ Au |pomHOE "
2. | uple Aypoctubut | AuSb, HesnauurensHo |be3 uameHeHuii
3. M-ne1 |Apceronuput |FeAsS IIupoko Oxucnsercs
L Fe, As BKTHBHO
4. M-nst {ITuppoTus Fe, S IIupoxo Oxwcnserca
] Fe BEChMAa aKTHBHO
5. = [upur FeS, Suaumtensio  |OKMCIBIETCA YaCTHYHO,
1 3 IOCTENEHHO
6. 2 M-npt | Xanprormpur |CuFeS, Cnabo be3 mmenenuit; Mspea-
2 [Fe,Cu Ka - Cliabble M3MEHEHHS
I - TI0 KpasAM ¥ TPSUIMHAM
7. = Arnramormr  |Sb,S, ITomuumenHo  {M3MEeHEHMA KpaeBsxX
- O (R 9acTeif 3epeH
1 8. | =4 “  |BepreepHT FeSb.S, TMomuunenso  |OKuCHseTCs 3aCTHYHO
19.4 E = (Dynmysnur  |FeSbS HesnaunrensHo |OKHCIAeTCS IOCTENEHHO
0] O g Vmemanaur  [NiSbS HesnaunrensHo |OKHCIAETCA HOCTENEHHO
B % [naruonur  [Pb.SHbS,, HesnaqurensHo (OKHCISETCS aKTHBHO
12, | =  |Bwumamur |(Co,Ni)SbS Hesnauvrensno |OKHCNAETCA aKTUBHO
3. ] Terpasgpur  {Cu ,Sb,S | He3Hayurensso |OKHCISETCS aKTHBHO
14. Fe,As |Cropomar  |FeAsO *2H,0 SuawurenbHO  |OKMCIAETCS TIOCTENEHHO
3. | Sb  |Cepsantur  |Sb,0, Cnabo JlansHeHinee oxucaeHue
16. | g CenapmonTur |Sb,0, Cnabo JlamsHeimee OKHCIICHUE
17. 5 Oxcuis! 1 HFeO,, 3HauuTensHo | JlanbHeliee OKUCICHNE,
o Fe |ruapooxucsl [FeSO,*nHZO0 O6pazoBanue coem-
Kene3a HEHHH
L Fe-As-Sb-S-O
18. JlumonuT HFeO *ag 3uaunrensho | JlamsHelimee okHcneHue
119. | Kaapit SiO, [TomannenHo _|bes w3MeneHwil
20.| = KapGosarsl  |CaCO,, HesHaunTensio (be3 mMeHeHHH
§ 3 |(xansigr FeCO, ) (CHAEPUT — YACTHYHO)
| £ |cumepm)
21 = 2 [Cumomr KAL[AISLO, J[OH], |Hesnayurensuo |be3 u3MeHeHHiH
§ $  |(Myckosut,  |{K(Mg.Fe)3[SIAIOL0] (6HOTHT - YaCTHYHO)
1 E 2  |6uorHr) [OH.F]2
22, § a Munepamst  |TiO, Hesnaunrensro |be3 w3MeHenuii
_— = & |TMTaHa
123. | g T |Uleenur CaWoO, Hesnagnrensno |be3 usmenenuii
< VYrucroe C Hesnaunrensro |bes u3menenuit
24. BEIIECTBO

Copepxans MUHEPAIOB, (macc. %)
No | TTpoyxtst | Hepynuzie Apce- | ITuppotus | [Tupur | Sb Oxcurug- | S b3
MUHEpAIE | HO-IH~ -MHHE- | pOKCHIBL | Dilem.
puT pansl | Fe,As,Sb
1 |IMnutanme | 93,0 14 4,0 0,7 0,3 0,6 0 100
droraumu )
2 | Onoroxon- | 42,0 152 {214 8.0 12,9 0,5 0 100
UEHTpar
3 | Buokek ~30,2 1,2-2,0{0-2,0 5-8 <9,0 55,0 1,0-3,0 | 100
4 | XBocTsl 20 1,7 . 0,6 7,7 He yer. | 100
LHIGHVPOBa-
HHA
Tabmyma 4.4.2.3

CpaBHUTeNbHAA XAPAKTEPHCTHKA pacnpeaeneHns 30J0Ta B MHTAHUN ¥ GHOKeKax

B pesynprare nporiecca GMOOKHCIEHHS CYb(HUIOB, BO3PACTAET CTENEHD
PACKpPBITHA 30J10Ta, KaK II0 IEPHMETPY, Tak M M0 TUIOIIANH CBODOMHEIX 3€-
peH, obecriewyBas B AabHEHIIEM THIPOMETA/UTYPrHYecKoM fiporecce 6o-

o Pacnipenenesue 3051012,
]'l/;'l KapaKTepHCTIKa BRIICNCHUI 30510Ta OTHOCHTENBHBIE Y%
IMuranue BHUO| buokek
1 |CrobomHoe 423-724 {41,0-550
2 {CpocTKH ¢ apCEHOITMPHTOM 55-278 0,1-04
) 0,9-5,7 0-0,1
3 |BwiOYeHHUs B apCCHOIMPUTE (1018.7)
4 1CpocTku ¢ OKMCIIEHHBIM apCeHONMPUTOM (okcua Fe-As-S-0) 01-12 1244-344
5 |BrnoyeHus B OKHCIEHHOM apceHonupuTte {okcun Fe-As-S-0) 0 2.7-76
6 |CpOCTKH ¢ aHTUMOHHTOM 1,4-123 0-0,1
7 _|CpocTky ¢ TMPPOTHHOM 0,1-88 0
8 |Bkmouenus B UPPOTUHE 0 0
9 [CpocTku ¢ MHPHTOM 0,1-47 004
10 [Bxmogenys B nUpuTe 0.1-0,7 0,1-07
CpacTanus ¢ pelkuMU cynbhunaMu (x/m, cdai., yIEMaAHHATOM, 0-0,6
11 Fe-Sb-O0 1-3,4
12 |Penkue BIIOYEHUA (B [YIMYHIWTE, TETPAIPUTE U IIp.) 0-0,7 0
13 Cpacranwus ¢ mopooobpasylomuMy MUHepanaMy (keapl, kanb- | 2,5 —8,3 4,5-12,1
LIMT, CIFON2)
14 |Bxmouenus BHYTpY okcHios Fe, As 0 1,5-~11,7
15 |Cpemu okcnios Fe B NPOLYKTOB XKHU3HEACITENBHOCTH HakTepuit 0 2.6-6.5
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KoHeuHbIM MpOAyKTOM Hpouecca GHOOKMCIEHHMS, IOCTYNARMIMM
Ha THAPOMETAINYPru4eCKuil tepenen, ABnsercs GHOKeK, HpencTas-
neHHbid Gonee yeM Ha 50% oxcumaMu, BOIHBIMU OKCHIAME H apce-
Haramu Fe, As, Sb; Gonee uem Ha 30% - HepYIHBIMYA MUHEpPaTaMHu;
~ 17% - cynedumamu, B 0OCHOBHOM, nuputoM (~ 10%) u Munepana-
mu Sb (1o 9%). B mpoaykTe CKOHINEHTPHPOBAHO, MPEUMYIIECTBEH-
HO, cBobonHOE 300T0 (>50%) M OTKpPEITEIE CPACTAHMS ¥ BKIIOYECHHUSA
cpenu okcuaos (1o 50%). Oxono 55-76% 30510Ta MPEACTABIEHO BI-
cokonpobHo¥ pasHocTeio. Ha fomo aypocTHOHTa U BEHICOKOCYPhMS-
HHCTOrO 305m0Ta npuxogurcst 8-14%, ¢ Huzkoi mpumeckio Sb 5-8%,
Ag — 10 8,0%, ¢ npuMechio koMIUTekca snementos (Ag, Hg, Ni) - or
none# no 5,0 %.

4.4.3 Munepanorus mpoiecca cCOpOLHOHHOTO
BBINIE/IAYMBARMS 30JI0TA PEAOBLIX PYI

C nenpro ycranopneHus $akTopos, 00ycnaBIMBAIONHX TOTEPH 30-
JI0T2 B IPOLIECCE THAPOMETAIUTYPrHIECKOro Tiepeena pyn Ha aeicTBy-
romedt 3UD-3 Onumnuaguuackoro I'OKa, BBINONHEHBI MCCIICIOBAHMA
MPOXYKTOB cOpOIMOHHOrO BhilfenaunBanus uexa I MO nelicteyromero
[POM3BOACTB2, B TOM uucie: nuranueM MO, IeHHBIMH U TBepAbIMU
(azamu ITyIbIBEl TEXHONOIHYECKOr0 HpoLecca cOpOLIMOHHOIO BhILIENa-
YUBaHUA, cMBaMu (xBoctamu) Hexa [ MO 3HU®-3.

3ajjaq¥ MCCIIENIOBAHMIA: OTpe/ie/IeHHe BELIECTBEHHONO COCTABa TEX-
HOJNOTHYECKMX MPONYKTOB, U3ydYeHHE NOBENEHI 30J0Ta B MpOLEcce
COpOLMOHHOrO BEIIIEIAYMUBAHHS, YCTAHOBIIEHHE (PaKTOPOB, 00yCIABIIH-
BAIOIMX IIOTEPH 3010Ta B OTBANILHBIX XBOCTax $habpuku.

4.4.3.1 XapakTepHCTHKA HCXOAHOTO GHOKEKA H XBOCTOB COPOMHH

PesynpTaTsl MEHEPAIOTHIECKHUX HCCISNOBAHMIM BEIIECTRBEHHOTO CO-
CTaBa UCXOAHOro (TUTaHHe COPOLMH) M KOHEIHOI'O IPOLYKTOB (XBOCTEI
cop6uKH) CBHAETENBCTBYIOT O HIDKeCTenyIoeM (tabnuua 4.4.3.1.1):

- COIEPXKAHUE apCEHONUPHTA, IMPUTA, TUPPOTHHA, OKCHJIOB JKelle3a,
MMHEDPAJIOB TUTaHa, OHOJIOTHYeCKUX 0ObEKTOB B MPOLYKTaX HAXOMUATCS
Ha OJHOM YPOBHE; _

- B XBOCTaX COpPOLHM CHUJKAETCA COIEpIKaHHe CyIbQHIOB Cyphb-
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Mel 10 1,7% oTHOcHTeNnBHO 6HOKeKa (6,5%), a Taike BO3pacTaer co-
nepxanue kapbonaroB 1o 15,2% orHocurensHo nuranus (0,6%).
- CTENEHB PACKPHITUS CYIBGHUIOB (32 UCKITFOYCHUEM TUPPOTHHA B Tk
TaHWM) X OKCHAOB B IIPOAYKTaX BecbMa BbICOKa (~100%);
- CTeneHb PACKPHITHS HEPYAHBIX MUHEPAIOB HECKONBKO HIDKE 33 CUET
B3aMMHBIX CpacTaHHMI kBapla, CJIIof, kKapOoHaTOB.

Tabnuna 4.4.3.1.2

Pacnpenenenne 30/10Ta B NUTAHUHK U XBOcTax copbuun wexa I'MO 3UD-3 mace. Y%

I'p. Xapaxrep BeIENCHAH Iutanme | XBOCTEI COPOLMAM OTBATEHEIC

?IS CaobSomnoe 77 69,1

é CpobonHoe cpeny MEXaHHYCCKUX arperaros 6,5 -

o

& | Yiroro ceoSonHoe 83.,5% 69,1
¢ cylibduiaMu 0,1

JE C KMHOBAPBIO H OKCHIAMH 1,8

§ € HEPYHHBIMH 2.2 1,2 (+okc.)

é- C OKCHIAMHK 9,9 12,2
Hroro cpactanus 12,2 15,2

« | B APCCHONHMpHTE 0,06

g B OKCHIAX L1 . 3.2

g | B arperarax HEPYAHSIX M-IOB, 0.9

g B «pyDaImKe) OKCHIOB 23 12,5%%*
HTOr0 BKITIOUEHHS 4.4 15,71
HTOI'O: 100,1 100

Ipumeyanus: * - MexaHH4ECKUE arperarsl 3epeH Au ¢ OKCHIAMH;
** - [1oBhIIIEHHOE CONEPXAHME 32 CYET KPYIHOTO 3epHa aypocTubuTa pasMepoM
10x34 MKwM.

Xapakrep BeIIeNeHuI 3000Ta B rraHuy 1exa | MO cooTeeTcTBYIOT
CTaH/IapTy KOHEYHOTO Hpomykra liexa 6uookucnenus (O6uoxexy) (Tadir.

443.1.2, puc. 4.44.3.1):

- comeprkanue cBobomHOro 3010Ta cocraruieT 83,5%, B TOM YHCIE
77% 30M0Ta NPUCYTCTBYET B CBOOOAHBIX 36pHAX, OKOJIO 6,5% - B cocTa-
BE UCKYCCTBEHHO OKOMKOBAHHBIX, JIETKO pa3pyllacMblX arperaTos, npel-
cTaBleHHEIX oxcuaaMH Fe-As-Sb-S-O, npoaykramMu JKU3HEAEATENbHOC-
TH MHEKPOOPTraHH3MOB, HEPYIHbIMY MUHEPaJIaMH.

~ Ha JJOMIO 30/I0Ta B CPACTaHUIX, B OCHOBHOM, — & OKCHIAaMH [IPHXO-
matea 12,2%;
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~ 3aKPBITO TUIEHKOH («pybarmkoit») okeumos ~2,3% Au.

- oxono 2% Au obpasyeT BKIOUSHHS B OKcHax (~1%) ¥ HepyOHbX
muHepaiax (0,9%).

Mopgonoro-MeTpideckue MCCAENOBAHUS 30/10T4 HOKA3BIBAIOT, YTO
pa3mepbl BbLENEH I 30]10T2 B IPOAYKTAX COPOUKOHHOTO BBIL{EIA4MBa=
HUA BapbHpYIOT OT 1,2x1,4 MxM o 17x49,6MKM.

Kaxk B nmaranmy, Tak ¥ B XBOCTaX copOuuu, npeobiagaror cBoGoaHsIe
BBIJICJICHHS BHICOKOIIPOGHOTO 30J10Ta pasMepoM oT 2x2 no 17-20x27-42
MKM. OIHaKO B OTBAIBHBIX XBOCTaX HAOIOAAETCS YBEIHYSHHE KOTHYeC-
TBO TOHKHX YaCTHI| CBOOOIHOTO 30/10Ta.

Coriocraenerne rpaHylIOMETPHYECKOTO COCTABA 30J10Ta HCXOHOTO H
KOHEYHOT0 NPOXYKTOE CBHIETENBCTBYET O TOM, YTO B MCXOAHOM OHOKe-
ke (muranuu I'MO) 305070 KPYHHBIX pa3sMEpOB NPUCYTCTBYET, Kak CBO-
GonHOM BHJIE, TaK M B CPACTAHHAX ¢ OKCHIAMH, M BO BIUTIOYEHHSX (Tabi.
443.13-443.1.4):

CroGonHoe 30110T0 NuTaHys HaubGosiee KPyITHOE U HpeLICTaBJIeHO BBI-
JeNeHusMU pasMepoM OT 2 Ao 42 MKM, NpH BeIxose Kiacca 2-10 Mkm
~T7% (puc. 4.4.4.3.1).

30JI0TO B CpacTaHKMAX XapPaKTEPH3YETCs pasMepaMH BhIAeNeHuUH 2-30
MKM, T2KOKe NpH BBIXONE Kiacca 2-10 Mxm ~77%.30510T0 B0 BKITIOYEHHU-
AX U B «pybamuke» NpecTaBIeHO BBIAEHEHUIME KPYITHOCTEIO 2-20MKM
pu npeobnananmm 2-10 MxMm.

Homyuennete B npenenax BrIGOpKH JaHHbBIE CBHIETENBCTBYIOT 06
YBEIMYCHHM B XBOCTAX COpOLMHM BBIXOIa TOHKOIO KJjacca 3010Ta (2-
10mkm) Ha 6,4% u ymeHBUICHHH BBIXONA cpemHmX kiaccoB (11-20 u
21-30mxm) Ha 6,9%. BospacTaHue 101H KpynHOTO K1acca 06yCIIOBIEHO
IPHCYTCTBHEM B XBOCTaX KPYIHBIX BBIICICHHUI aypoCTHOUTA.

Ipu 3TOM CHEDKAeTCs oM CBOGOHOIO 30/10Ta H €r0 CPacTAHHI Ha
12% u 3,6%, COOTBETCTBEHHO, ¥ YBEMYMBACTCA OIS 30JI0TA BO BKIIIO-
YEHHIX U B «pyOballike», B TOM YHCIIE, oGycnomeHHax BLIJEJICHVMH ay-
POCTHOHTA C IIEHKOH OKCHIOB.

B pesynerare uccienoBanuii yCTaHOBIEHO, 9TO HaAUGOIEe AKTHBHO
BBIIE/TA1HBAHHUIO [TOBEPTaeTCsA 30JI0T0 CBOOOMHOE M B CPacTaHHUAX C
OKcHAaMH. YacTUpB! KPYIHBIX H CPEIHMX Pa3MEpOB 30JI0Ta BCKPhIBa-
IOTCA MEPeIeNioM YaCTUYHO, ¢ MOCTENEHHEIM YMEHBIICHHEM Pa3MepoB
3epeH, KOHUEHTPHPYACH B TOHKOM KJIacCe W YBENMIMBAas BBIXO/.TOHKO-
ro 30JI0Ta.

HaHOMHHCpaHOFHS{. FCOJ'IOTO-MHHCP&JIOFH‘-ICCKHC HCCNEnOBAHUL
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Tabnuna 4.4.3.1.3

I'panynoMeTpudeckuii COCTAB 30/10Ta B PA3IHIHBIX KNACCAX KPYNHOCTH MHTAHNS
¥ XBOCTOB copluuy, % (MCXons H3 KOJIHTECTEA 3epen)

Crobounoc A Cpacranus B epyimeen Bionowesst
C OKCHAAMH OKCHIOB
Knacc
Ne | xpym- XBoc- Xsoc- XBoc- Xzoc- XBoc-
n/n | woety, | Iura-| 781 |Ilmra-|  T1oI - ThI Iu- Tsi | [lura-| 1Hi
MKM uue | copb- | mue | copl- |Tamue | copG- |Tamme | cop6- | uue copb-
1211 1071 1Y hatsicd LMK
I} 210 1 770 | 846 80 - 77 93 82 80 92 100
2 0 1120 | 194 | 11,5 20 - 18 1 7 18 - 8 -
3 | 2130 | 34 3.8 - - 5 - - - - -
4 3142 | L1 0 - - - - - 20 - -
Hroro: | 100 100 100 - 100 100 | 100 100 100 | 100

ITonyyenHele JaHHBIE O XMMHYECKOM COCTABE 3070TA B MCXOHHOM
¥ KOHEYHOM NPOLYKTaX CBHAETENBECTBYIOT O TOM, YTO 0K0jio 90% 30-
JoTa B GHOKeke MpencTaBleHO BhICOKonpobHo# (100%) pa3HOBHI-
HocTeio (Tabmuua 4.4.3.1.4). Conepxanus 3om0t1a B nuraguu IMO ¢
npumeckio Ag (1,5-14%) u Sb (~3%) Gnusku, cocTapnas 110 5 Y%: qons
aypocTubuTa ¥ 3010Ta ¢ npuMeckio Sb-Ni-Cu ~1%. Pacnpenenenue
aypoCTHOUTa B TEXHONOTHUESCKHX MPOAYKTAX, KaK U B PyIax, BeChMa
HEpaBHOMEPHO.

B xBocrax 'MO HabnionaeTcs CHIDKeHHE JOJIH BBICOKONIPOOHOTO
30710Ta H AU ¢ He3HAYHTETbHOH INPHMECHIO CYPBMEL, ¥ BO3PACTAHHE
- ¢ NPUMECBIO cepebpa, YTO JEMOHCTPHpPYeT Goliee BEICOKYIO aKTHB-
HOCTB BBICOKOTIPOOHOTO 30JI0Ta B IPOIiEcCe COPOIHOHHOrO BEIIIENA-
YHBaHU.

B xBocrax copbumu (crmBax) uexa I'MO ~70% 3010Ta HAXOOUTCA B
CBOGONHOM COCTOSHHM, OTCYTCTBYIOT MeXaHWYeCKHe 0Opa30BaHMs OK-
CHIIOB, arpeTMpyIoLIke 3010T0; okono 15% munepana oGpasyer cpac-
TaHus, IPEUMYIIECTBEHHO, ¢ OKCHIamu (12,2 %) K MX NOTUMUHEpaTh-

HBIMH arperatamu (3 %); Ha JIOMIO BKJTIOYEHHMIT B OKCHIAX MPUXOIHUTCS
~3% Au.

Hanomunepanorus. [€0y0ro-MuHEPanornieckue HCCeN0Banms 195

Tabnuua 4.4.3.1.4
Xumugeckuii cOCTaB 30/10Ta B MUTAHAHA W XBOCTaX copbuuu, Yo

T'p.| Xapaxrep Iuranne 'MO XBocTel copbupn
BBLIENCHNH| 100% | Ag | Sb [Sb>20% | Sb-Ni-Cu | 100%| Ag | Sb | Sh>20% [Sb-Ni-Cu

Csobonnoe| 69 |4,8 (33| 03 0,1 554 113,6
Ceobon- 6 |01 0,1 -
HOE Cpely
MEXaHu-

YECKUX

arperaros
Hroroceo-| 75 |49 1331 03 0,2 554 13,61 - - -
6onHoE
ccymsdpu- | 0,1
AaMu
C KHHO- 1.8
BaphIo H
OKCHIAMHE
¢ HEpYA- 22 1.2
HBIMH
c oxkcumamu| 10 (~0,110,6 11,5105 (0,2
Hroro 12,2 10,1 10,6 - - 14,5105 10.2 - -
cpacTaHuA

EREE

Cgob.

NIE

Cpacrauusa

=] _o!

B apceno- | 0,06
[KpHUTe
B okcupax | 0,7 0,4 2,6 |06
B arperarax
HepynHbix | 09
MHUHEpa-
OB,

B «pybaw- | 1,7 2.3 10,5
KE» OKCH- 0,6
pi(0):]
Hroro 1,0 - - 47 106 - 10,5 -
BKJIFOUECHHSA

ole]

Brouenuns

=

89,7 |~5,014,9{ 073 02 .1746114,7/102] 10,5 -
HUTOI'O: 100 100

4.4.3.2, XapakTepHCTHKA IeHHLIX TPOIYKTOB H TBepaoi dazni
oyJbNbI Hpolecca cOPONHONHOIO BhIMIEIAYHBAHES

Yccnenosanus xapakTepa IMOBEISHHA 3070Ta B MEHHBIX NPOAYKTAX
¥ TBEpHOM (aze YaHOB mpolecca COPOIIMOHHOTO BHIIIETAYHBAHUA 1eXa
I'MO, rmoxa3pIBarOT CIEAYIONIEe:

~ B HUCCIIEyEeMBIX TIPOAYKTAX 30JI0TO, NPAaKTHYECEKH, HE CBA3aHO C

cynsbunamu;
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- XapaxTep pacHpefeSieHus 30J10Ta, KaK B IIEHHBIX TIPOXYKTaX, TaK H
B TBEPZOH (ase HOCHT HEPaBHOMEPHEIH, KITyIbCALMOHHEIE XapakTep,
HabIOAAIOTCS peskue KoNebaHus B coNepxanuax cBOGOIHOro 30/107a,
- CpacTaHUl H BKIIOYEHMI OT NpobBI K 11pobe;

- NOBEICHUE 30J10Ta B MEHHBIX NPOAYKTAX. ¥ TBepAOH paze obHa-
PYXUBaCT OOPATHONPONIOPUHOHANEYIO 3aBUCHMOCTS: MO0 MEPE CHH-
XKEHHA CORepxkaHusi CBOOOLHOIO 3070Ta B IEHHBIX IPOLYKTaX pas-
TMYHBIX YaHOB BO3PACTAET €r0 KOJIMYECTBO B TBEPHOH dase;

~ 30/I0TO B IICHHbIX NIPOAYKTax YaHOoB exa 'MO npencrasieno, npe-
MMYLIECTBEHHO, CBODOIHBIME BEIICTICHUAMH, B MEHBLIEH CTeneHu acco-
UMMPOBaHO ¢ okcuaamu (puc. 4.4.3.2);

- HpeolIafalomas oS 30/I0Ta TREPHOH (askl 4aHOB accolMMpO-
BaHa C OKCHIAMH, He3HAYMTesbHas YacTh - C HEPYIHBIMH MHHEpaiaMu
(puc. 4.4.3.2);

- 0k0710 90% 30/10Ta B IEHHOM U TBEPOM NPOAYKTE YaHOR Nexa TMO
npencrapieHo BeicokonpobHoi (100%) pasHOBHAHOCTHIO; B IIOXYHHEH-
HOM KOJIMYECTBE B IIEHHBIX IPONYKTaX. BCTPEUAETCs 30JI0TO ¢ IPUMECHIQ
CYPEMBI, CepeOpa, ¥ NMOIMKOMITOHEHTHOH npuMechio Sb-Cu-Ni-Hg;

- B IICHHBIX [IPOAYKTAX, TAK XK€, KAK U B ATAHAY U XBOCTax COPOLUHM
uexa I'MO makcuManbHBIME pa3MepaMH BEIIENEHHI XapaKTepH3yeTcs
CBOOOHOE 30JI0TO M B «pybamikey;

- pasMephl BBIEICHHHA CBOGOAHOrO 3010Ta B NIEHHBIX IPOXYKTaX CO-
CTaBJLAIOT OT eAuHHL 10 14x19 v 6,3x37,2MKM ¢ TeHAeHUMEHR yMeHb1Ie-
HUs pasMepOB K KOHIYY TEXHONOTHYECKON LIETIOUKH;

- Pa3sMepbl BBIACIIEHUI 30710Ta B CPACTAHUAX C OKCHIAMY B MEHHBIX
npoxykrax gocturaror 14x16Mim u 17x49,6MKM, ¢ HEpYIHBIMH MHHe-
panamu 5,9x%8,4nmxMm

- PasMephl BBIZIENEHHH 30/10Ta B «pyballKke» B MEHHBIX MPOAYKTaX
— OT epuHHL 10 8,2x18,9MKM, TakKe ¢ TeHIECHUHMEH yMeHbIIEHH Pa3-
MepoB OT 1 k 9 yanam.

Tlomyyermbte naHHbIe CBUAETENLCTBYIOT O TOM, 9TO BHICOKHE COZlep-
JKaHW 30JI0Ta, KaK B II€HE, TaK ¥ B TBEPHOH (aze NPOIyKTOB TEXHOO-
TUYECKOH IyNbIIBI COPOIMOHHOTO BBIeTaurBanus texa I MO o6ycnos-
JIEHEIL:

- 3HAUMTENBHBEIMM pa3sMepaMy BhIIENeHHH CBOGOMHOTO 3010Ta

- BBIICNICHUSMH 30110Ta B CPACTaHMAX, IPEUMYIIECTBEHHO, C OKCHAAME,

- CpacTaHHAMM ¢ HEPYAHbIMU MHUHEPAIaMH (B MEHBIIEH CTeMeHH).

Pesrome

IIpoBenenHbie HCCNENOBaHUA TEXHONOIMYECKHX MPONYKIOB Hexa
I'MO, npencTasieHHBIX HCXOQHBIM OMOKEKOM H XBOCTAMH COpOLHM,
IIeHHBIMM DPOMYKTAMY K TBEPHAOH (Pa3od TEXHONOrHYECKOM IMyJIbIIbI
1IpoLiEcca COPOIMOHHOIO BBINENAYHBAHNS, CBHAETENBCTBYIOT O TOM,
4TO0 OCHOBHBIMH (paKTopamu, 00yCHnaBIMBaOMIMMYU TIOBEIEHHE 30JI0T2 B
Hporecce rHAPOMETAILTYPIrHYECKOTO Iepenenia, SBOTC:

- MOp(oIoro-MeTpHYECKHe XapaKTEPUCTHKH BHIAEIEHHI 30/0Ta B
muraaun [’ MO;

- CTeNeHb PacKpPhITHs 30JI0Ta;

- XHMUYECKHI COCTaB 30J10Ta.

IonoxwurensHeIMA dakTopamu, 00yCIABIHBAIOLUIHM BEICOKOE H3BJIE-
YeHKe JI0NIe3HOro KOMIIOHEHTa M CHYBKEHME I0JIA CBOGOMHOro Au B 0T-
BalIBHBIX CIIMBaX (XBOCTaX) COpOLMH SBILIOTCS:

- BBICOKas CTelleHb pacKphITUA 301m071a (84%);

- HaNM4Me OTKPBITEIX CPACTaHMi 30510Ta ¢ okcuaamu (12,2%).

OrpuuarensHeivME (akTopamMH, 06yCIaBIMBAIOLIAME MIOTEPH 30I0TA
B THIPOMETAILTYPrHYECKOM TIPOIIECCEe, MOTYT ABIATECH:

- KpYIHbIE pa3Mephl BeIICIeHHH 30/10Ta (70 50 MKM) B IMTaHHHU COp-
6nmu B Konmaectre 10 23%,

- IPUCYTCTBHE 30/10Ta B BH/E TOHKHMX HEBCKPHIBAEMbIX CPACTAHUIA 1
3aKPBITHIX BIJIIOYEHHMH B HEPYIHBIX MUHEpanax (KBaplie, CIIogax u ap.),
He obecreyrBaroMMX AOCTYTI peareHTOB B Ipoliecce 000ralieHus;

- npucytcTreM 0 10-12% 3onora (mpeuMyImecTBeHHO, aypocTHOH-
Ta) «B pybamKe» OKCHIIOB;

- XMMHYECKHI COCTaB 30J10Ta M HAJIMYME €10 HEM3BJICKaeMbIX (HOpM:
aypocTubHnTa, HEPENKO NPEICTABICHHOIO KPYITHBIMK BEIAEICHUSIMY pa3-
MepoM 10 10x34MKM, MOKPHIBAIOLISIOC IUIEHKOH OKCHIOB M 00ycnas-
JUBarOUIero «3PGEKT CaMOPOIKay, PEXE - MEAUCTOIO 30JI0TA.

Takum oGpazoM, MHHEpaIOr|s npouecca (TEXHONOrUIecKas MUHe-
paJIOrys) 3010THIX Py IO3BOJISET OCYINECTBIIATh MOHHTOPHHI IIOBE/IE-
HHSL MUHEDPAJIOB, BBIABIATE KOHUEHTPALMIO ¥ (POPMEI IIOTEPH TONE3HOTO
KOMITOHEHTa [0 MepesesiaM U B XBOCTaX JEHCTBYIOLIEro MPOM3BOACTEA,
U, KaK PE3yJIbTAT, apryMEHTHPOBATh KOPPEKTHPOBKY apaMeTPOB TEX-
HOJIOTMYECKOro Mpoliecca.

MuHepanorndeckie HCCIe0BaH) [IPOXYKTOR IIPOU3BOJICTRA, IIPel-
CTaBJIIOINMX PAa3IMYHble LUKl OoborameHus, OPHWEHTHPOBAHBI Ha
YIY4HICHHE [TOKA3aTenel Mponecca, MUHUMH3AMMIO TOTEPE MOAE3HOTo
KOMIIOHEHTA Y CTaOMIU3AIMIO OTXOIOB TIPOU3BONCTRA.
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Au 86,3; Ag 13,7%. 745x1146 Mxm

Au 89,1; Ag 10,9%. 605x868.9 mKm

& ® e

2mm

Au 88.6;Ag 11.4%. 389,3x895.5 nikm

Puc. 4.2.1.2.1 3on0To npoAyKTa rpaBuTauuy («30I0TOH ION0BKH») Puc. 4.2.1.2.2 3epHa 30510Ta H3 TPaBIKOHICHTPATA C NPHMA3KaMH HEPYAHBIX MHHEDAIIOB,
pyabI MecTopoxaeHH «brarogarnoe» FpAUSAMY POCTA KPUCTAIUIA i OTHEUATKAMH FPAHEH COCEHITX MIHEPATIOB



Puc. 4.2.2.4 3onoro B xBocrax ¢uioTaNNK HEpBHYHON pyant Mectopoxaenns «Tarmyxray, wi. +0,071 mm:
1, 3 BRIIOYEHHA B KAJHEBOM LIOIEBOM luiiate (K.ILLL); 3 CPOCTOK 30J07Ta ¢ XEANCHHTOM B KaJIHEBOM MONEBOM uItiaTe (K.1L1L);

4 cpacTanus ¢ CAMOPOIHEIM BHCMYTOM M raeHuToM B ksapie (Q)

Puc. 4.3.2 CpoGonHoc BHIHMOE 3070T0 waaMos Sypossix cxpamui, Ki -0,18+0,125xmm
Cocras Au 100%. Diekrporisiil aikpockorn. Ya. 1500°

Puc. 4.3.3 Bumumoe 301070 1uiamos GypOBBIX CKBAXHH: @ CBOBOANOC, B cpacTanie ¢
apcenonuputom Coctas Au 100%. K -0,125+0,090Mm. Dnekrpounsiii mixpockorn. V. 550°

a) - yB. 1500x B) - yB. 550%
Puc. 4.3.4 Buaumoe 301070 WIaMOB OypOBBIX CKBAMKHIL
a) cpacTanue ¢ apeeHOnMpHTOM, K1t -0,125+0,091
B) csoboiioc, ki1 ~0,063+0,045Mn
Cocran Au 100%. DaekTponHplii MHKPOCKOTL,
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Puc. 4.4.2.2 Xapaxrep BoliescHHIT 30710Ta B HCXOAHOI pyAc

Au 100%. 4,7x25,4 mxm

Puc. 4.4.2.1 Xapaxrep oxucicHiis Cynb(uaos B bHokexax

AypocTuGur

301010
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Puc. 4.4.2.3 Xapawrep s3anmoorsoweniii 300012 ¢ pyaco0pasy ouMi MEHePAIaMIL BO (MOTOKOHUEHTPATAX
1-2 epoboanoe 30i010; 3.4.5 cpacranis: 6 - BIIOYCHIH Puc. 4.4.2.4 Musepaiibusiil coctap SHOKeKOB



I

6. Au 100%. 17x49,6 mxm

. Au 100%. 12,6x17.9 MM 11. Au 93.8; Sb 6,2%. 3,1x3,9 12. Au 100%. 13,5x19.4 mxm

Puc. 4.4.3.2.1 Xapaxtep priienennil 3010Ta B IPOAYKTAX copOLMONHONe BLULEIATHBAHHA:
1-3 prainus copOunm; 4-9 MCHHBIC NPOXYKTE! MYILHBL COPOLMH;
10-12 tsepaas ¢aza myIibibr COPOLUHH
1,6,10 croSo;uioe 3000T0; 2 1 5 30I0TO CPE OKCIIOR H OHOMACCH;
3051070: 6 1 7 cpacTaiilig ¢ OKCIIANIE 8 BIIIOHCHT B OKCILIax; 3, 9 u 11 B «pydanixey OKCWIOR

Puc. 4.3 INpsovoil npoMeIINEeHHbIH MUKPOCKON IMPOXOASIIETO

Puc. 4.4 Cucrema amanusa uzobpaxenuii (CAI) SIAMS Photolab
Ha 0ase npsamMoro npombtuuieHHoro Mukpockona Olympus BX 51

u otpaxenoro cera. Olympus BX 51

CCNEIOBAHMN

FeOIOrHUCCKHE 0DPa3LbL 1OPOI U Py,

Puc. 4.6 OGbexTsH 1

Puc. 4.5 ['poxor BUOpanuodu eIl 1118t GPakiHOHHPOBAHIS MATEPHATR

HY

Analysette 3 (cresa)

[PO3PAYHBIE LUTHQSE 1 AHIAH(DI

enb npod Laborette 27 (cnipaga)

i1 KOHYCHBIH JCIHT

PorarHorHb



Puc. 4.7 Snexrponnsiii mukpockorr LEO EVO 50 (Karl Zeiss),

cucrema INCA Energy (OXFORD INSTRUMENTS)
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SAKJIOYEHUWE

~ HapaGoraunptii Komnanneit «TTorocy coGCTBeHHbIH, a Takke HAKOTI-
JeHHBIA TIPeIBINY UMY MCCISHOBATENIMH OIBIT BEACHHMA TeONOrHyIec-
Kux paboT Ha NOMCKAX, PA3BENKE M SKCINTYaTalMH 30JI0TOPYIHBIX MeC-
TOpOKAEHMI CeBepHOI YacTi EnrceicKoro kpska oIy i 0CHOBHOR
ANist CO30AHMS CHCTEMHOIO METOIa BEeHHS MOMCKOBBIX U Pa3Be0YHBIX
paboT, BKM0Yas BBEIOOp BHIOB paboT, anmapatypsl M METOLOB aHAIH3A
19 ¥X NPOBENEHHSA, MAaCIITAOHOCTH, MOC/IENOBATENHOCTH, [TyOHHEI
PEOXMMHMYECKMX ¥ MUHEPAJIOTMYECKHX HCCIeIOBaHMA, W 06ocHOBaH
KOMIUIEKC KPUTEPHEB BRIABICHHUS 30JI0TOTO OpPY/IEHEH! A, TO3BOIMB O~
OUTHCS CYIECTBEHHBIX PE3yIIETATOB.

3a HecATHJICTHHIA EPHON OBLTH OTKPLITHI, pa3BeaHbl ¥ JA0pa3Bea-
Hbl Mesikue Teipapunckoe, OneHbe U KpyIHBIe MecTOpoxaenus braro-
AatHoe ¥ TUTMMYXTa; Ha 1Ba U3 HUX - Onenbe u bnarogarHoe Kommnanu-
el GBLIM MOJTyYeHBI CBHAETENECTBA O TEPBOOTKPHIBATETECTRE.

Kpome s1ux 06BeKTOB, HA BYX JPYrUX, HAXONAIIMXCA elle B mpo-
Hecce pasBe/iky, 3aachl, IO MPEABAPUTENLHON OUEHKE, MOTYT COCTa-
suTh 100 1 6onee Toux 30m0Ta.

OCHOBBIBAACH Ha HOBBIX, MOJYHYEHHBIX HAMH JAHHBIX, MOXHO CIe-
JaTh BBIBOJ O TOM, 4YTO MOTeHLUHaN EHHcelickoro kpska Ha BEIABIEHYE
HOBBIX 30JI0TOPYIHBIX MECTOPOXKICHHUIH €Il JAIEKO He UCYEPIIaH.

Orxperrue  Mectopoknerms bnaromarsoe Hoporo Mopdomormaecio-
IO TUIA — MOUHBIX JKHIIEHO-TIPOXKHIIKOBOBKPAIUIEHHBIX PYIHBIX 30H, M €10
reomopdonoruteckoe monokenre (GoNbIas 9acTb 1o ¢ TOBEPXHOCTH Ha-
XOmUTCs B JomuHe p. EHanmMo o amoBHATBHO-TEXHOTEHHBIMH OTIIOMKE-
HUSIMUM), HO3BOJIAIOT [IPEITIONOMNKHUTE BOSMOXKHOCTE OOHApY» eHHs IIONOGHOTO
THNA MECTOPOXKICHHH IO/ A/UTFOBHEM B JIOJIMHAX JIPYTHX PeK, OCOOESHHO TeX,
r1e ObUTH OTPabOTaHBI YHHKAIBHBIE [I0 pa3sMEpaM H 3aIiacaM pocchIi 307507
(Cepormuxon, Axromik, Kanamu 1 1p.), Bo3MoxHO copMUpoBaBIIHecs in
sifu 32 CY4ET nmepeMBIBa PEKAMH BEPXHUX paspylIeHHBIX YacTell pyTHBIX 30H.

OddexTuBHOCT CO3NAHHON CHCTEMBI IOATBEPKAAETCA HTOTAMH IIPO-
Benenns Kommanuei reonmoropaspenounsix paGoT, MpeacTaBIeHHBIMH B
Tabn. 5.1, M3 KOTOPO#l Ciefyer, YTO NPUPOCT 3aracos 3a repuon 1998-
2008 rr. cocrasmt mouTy 370 T IpM O4EHB BHICOKOM PEHTA0ETEHOCTH.
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Tabnuua 5.1
Jxonomuieckas sdpdexTusHocTs nposenennus [ PP B KpacHoapckom kpae 32
1998-2008 rr. (mo 3aBepIIEHHBIM IPOEKTAM)
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Htoroesie 3anacki, | Aykipionnas | Crou- |Utorossie

TOHH CTOMMOCTB | MOCTE | 3aTpaThl Tipn

: Pesepsrt |Pecypesi| mnpHoOpe- | Bbmon-| Komna- Goun
Haumenosanue npoexra [ PP TCHWA - |HEHHBIX| HAMHA | =
MIIH.

LIEH3UH Ha I'PP, | o6BekrHi 5
B, C C,  |obrexrut I'PP,| mun. |I'PP mun. pyo.
MIH. pyb. pyb. py0.

Hroropas 3dpexTuBHOCTS
nposenenns [ PP 3A0
«ITomoc» 32 1998-2008 .
[ [oTmosKTa: ORIMBRINE |4 5 o0 5l g5 300,7 | 2089,7| 23904 |12886,7
cxas nnomans (B-8.4; Cl1-
269,2; C2-39,3), Tutumyxra
(C1-65,1; C2-17,7), Keapue-

Bas ropa (C2-10)

[prmeqanne: He BKIIOMEHS! 3aTpaTsl no HesasepméHuemM B 2009 roxy npoexram
(KyzeeBckas momans, MyOooKUe rOpU30HTE! Kapbepa BocTouHEIH).

Pesynerare! reonoropa3spefioqHbIX paboT MOCIEIHHX JIeT MO3BOIIN
Kommanvm «ITomocy» co3ars KpynHYyIo H HaJexHYIO CBIPbEBYIO 6asy 30-
nota B KpacHospckoM kpae B pasmepe 720 T, O3BOJHMBINYIO IPOIOIDKAT
HapaluBaH1e MPOM3BOACTBEHHBIX MOIIHOCTEH 110 HOOBIUE 30J10Ta.

B 2007 rogy va4aTo cTporTeNsCTBO HOBOro bnarogarnuHckoro rop-
HO-060raTHTENEHOro KoMOMHATa Ha 6a3e OTHOMMEHHOTO MECTOPOXIe-
HHA ¢ NPOEKTHOH IPOH3BOMHTENLHOCTBIO MO JOOBIME H mepepaboTke
pyIsl 6 MIH.T ¥ BBIITyCKY 3000Ta 13 T B rox.

B 2008 rogy HauaTo CTpOMTENBCTBO Kapbepa UL JOOBIYM PyHBI HA
MECTOPOXICHMM TUTHMYXTa C rOI0BOM POU3BOIHTEILHOCTHIO 2,2 MITH.
T B roJ 14 obecriedeHus pynoit oborarurenbHbIX MOIHOCTEH OuMIH-
aguackoro ['OKa, ysemaennsx go 10 MirH.T nepepaboTku B rof.

Paspaboransas u peanusoBanHas Ha Omavmuanusackom I'OKe cuc-
TeMa TeoJIOTMYEcKOro OGCITy)KMBAHMA SKCIUTYaTalHOHHBIX paboT ¢ wc-
TIOJIE30BAHMEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH, CETEKITHH,
YyCpeNHeHws, 03802 00eCIeunTs BEICOKO3(P(EKTHBHYIO 0TpaboTKy
U nepepaboTKy 30JI0TOHOCHBIX PYA ¢ MAHHMAIBHBIMH TeXHOIOTHYECKH-
MH IOTEPAMU U IIONYHHTh [0 Pe3yIETaTaM SKCIUTyaTallHOHHON pa3BeIKy
OPHPOCT 3aMacoB 30J0Ta MpHu oTpaborke ONAMITHAIAHCKOTO MECTOPOX-
neuws B konudectre 60 1.

Munepanoruyeckue MCCACIOBAHNI Ha HAHOYPOBHE JalM BO3MOXK-
HOCTD 3HAYUTENIBHO YITyOUTh 3HAHHA O MECTOPOKIEHUSIX B 0OIaCTH UX
neTporpadeckoro COCTaBa, OKONOPYOHBIX W3MEHEHWMH, PYNHOH Mu-
HEpAIM3aLMY, YCTAHOBUTh MHOTHE HE H3BECTHBIC paHee MUHEpabl Ha
CT2/1H IOMCKOBBIX M Pa3BENOUHEIX paboT, a TAKKeE aTh NPOrHO3 TEXHO-
JIOTHHYECKHX CBOMCTR Py/l IPU HX 0bOraleHHH, BBISBUTE H OXApAKTePH-
30BaTh M3MCHEHHE XaPaKTEPHCTHK H CBOWCTB 30JI0Ta M COITYTCTBYIOLIMX
PYAHBIX MHHEpAJIOB B TEXHOJOTHYECKHX Iepelesiax 00OraTHTEIBHOIO
nponecca Onumnuanunckoi 3@, B ToM uKcne BIEpPBBIE - B IPOLECCE
OHOOKHCIEHUT (IIOTOKOHIIEHTpaTa 1o TexHonorun BIONORD®.

IT0 MO3BONMIO TEXHOOTaM (abpHKH COBEPIIEHCTBOBATH YIPOLECC
oborallenus, TIOBHIIATE U3BICUSHHE 30JI0TA B OPraHW30BaTh CHCTEMY
OTIEPaTHBHOIO KOHTPOJI M3MEHEHH MUHEPAJIbHOIO COCTaRa Pyl B TEX-
HONOrMYECKOM IIporiecce.

O6mum utorom pabotsl reonoruveckod ciuyxosr Kommanuu 3a 10
JieTHYH NMEPHOJ B PErMOHE CTalo YBEIMYEHHUE 3allacoB CHIPheBOi Gaskl
soncta Ha 430 7, 94TO MO3BOJHIC MPOJO/KATh HAPAUHBAHUE BBIITYCKa
zon0ta B KpacHOSpCKOM Kpae ¥ COXPaHATh PETHOHY 3BaHHeE JIMIEpa 30-
noropo6eiun B PO.

B nenom Komnanus «Ilomoc 30mo1o» 6a30B0if pernoHanbHoM cTpyK-
TypoH, koTopoi sissaercs 3A0 «Ilomocy, 3aHUMaeT MecTo B IEPBO Jie-
CATKE MHPOBBIX 3010TOLOOBIBAIOIMX KOMIAHMH IO 3aracaM, BBIYCKY
30/0Ta 1 00beMy MHBECTHIIHH Ha reoNoropassefoynsie paboTsl.
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