
OT3hIB 
Ha aBTOpecpepaT )J;HCCepTau.mi 

ll3BeKOBOH AneKcam:i:phI 2XMHipHeBHbl «feorrorm1, MHHeparronrn 11 YCJIOBIUI ~OpMHPOBaHirn 
30JIOTO-KBapu:eBhIX MecTopmK,n:eHHii B ,n:oKeM6pHiicKHx KOMrrneKcax Ca51Ho-EaiiKaJI'&CKOH 

cKna,n:qaToii o6rracnr (Ha ITpHMepe IIHoHepcKoro H Ke.n:poBcKoro MecTopo:>1<.zi:eHHH)», 

rrpe,n:cTaBJieHHOH Ha COHCKaHHe yqeHOH CTeITeHH KaH,n:H,n:aTa reorrorO-MHHeparrorwieCKHX 

HaYK ITO CITeU:HaJibHOCTH 1.6.10 - «I'eorrorH51, 110HCKll H pa3Be,n:Ka TBep,n:bIX rrone3HblX 

HCKorraeMhIX, MHHepareHH51». 

ABTopoM 3a5IBJieHa crre.n:yroiu:a51 u:errh ,n:HccepTaU:HOHHoro Hccrre,n:osaHH51: cm,n:aHHe 

reHeTHqeCKOH MO)J;eJIH 30JIOTO-KBapu:eBhIX MeCTOpO)K)J;eHHH, JIOKaJIH30BaHHbIX B 

KpHCTaJIJIHqecKOM cp)'H,n:aMeHte ,n:oKeM6pHiicKHx MHKpoKoHnrneHTOB Ca51Ho-EaiiK<Uihckoii 

cKJia,n,qaTo:ii o6nacTH, Ha rrpHMepe IlHoHepcKoro H Ke.n:poBcKoro MecTopo)K,n:eHH'li. ,Il.JI5I 

.n:ocTH)KeHH51 u:errH rrpe,n:naraeTC51 peilleHHe crre,n:yroiu:Hx 3a,n:aq: 1) H3yqeHHe r eorror w'IecKor o 

ITOJIO)KeHH51 30JIOTOHOCHhIX KBapu:eBO-)KHJihHhIX 30H IIHoHepcKoro H Ke.n:p0BcKoro 

MecTopo)K.[leHHii, 2) MHHepaJioro-reoXHMHqecKoe H3yqeHHe py.n: H BMeiu:aroumx nopo.n:, 3) 

TepMo6aporeOXHMHqecKHe HCCne,n:oBaHH51 cpmOH)J;HbIX BKilJOqemiii B )KllJlbHbIX MHHeparrax, 4) 

1130TOIIHbie 11 TepM06apoMeTP11qecKHe 11ccne,n:oBaHH5l, 5) o6o6iu:eHHe 11 HHTepIT_P>eTaU:H51 

ITOnyqeHHblX ,n:aHHbIX, C03;J:aHHe reHeTHqecKOH MO,n:errH cpopMHpOBaHH51 H3yqeHHblX 30JIOTO­

KBapu:eBblX MeCTOpO)K)J;eHHH. 

[(err11 11 3a,n:aq11 5ICHhI, qeTKO ccpopMyrrHpoBaHhI II He BhI3hIBaIOT BOITpocoB. Cy,n:51 ITO 

TeKcTy, B OCHOBY ,n:HccepTau:110HHOro 11ccne.n:osaHH5I ITOJIO)KeH rrorreBOH cpaKTIIqecKHH 

MaTepHaJI, co6paHHbIH caMHM aBTOpOM, qTo y)Ke caMO ITO ce6e BbirO)J;HO ero xapaKTep1nyeT. 

B pa6oTe ITp11se,n:eHbI HOBhle ,n:aHHI>Ie no MecTopo)K.[leHH5IM, H3BeCTHhIM ~e 6onee 70 

JieT, n03TOMY ero Ha)"IHa51 HOBII3Ha He Bbl3bIBaeT COMHeHIIH. IIpaKTIIqecKa51 3HaqIIMOCTb 

pa6oThI, 1103BOJI5IIOIIJ:eii Bbipa6oTaTb HOBble )J;Jl51 perHOHa rrporH03HO-IIOHCKOBbie KpHTep11P1, 

TaK)Ke oqeBH,n:Ha. 

IIo TeMe ,n:HccepTa1111II aBTopoM orry6rrHKOBaHhI cTaThII B )KypHarrax crr11cKa BAK, 

WoS, Scopus, a TaK)Ke B .n:pyrHx c6opHHKax H )KypHaJiax. 

B rrepsoM 3aiu:m11aeMOM rIOJIO)KeHHH YTBep)K,n:aeTc51, qTo II110HepcKoe 3orroTo­

KBapu:enoe MecTopo)K)J;em1e ccpopMIIpoBaHo rrpH TeMrrepaTypax 225 - 227°C 11 ,n:anrreHHH 115 

6ap. Y)Ke caMo no ce6e ,n:aHHoe 3a5IBJieHIIe BhI3hIBaeT BOITpOCbI. TepM11H «30JIOTO-KBapu:eBoe» 

( oporeHHOe) 03HaqaeT rroMHMO scero npoqero «Me3oTepMarrbHOe», T.e., o6pa3oBaHHoe B 

HHTepBaJie rny611H 6 - 12 KM, TeMITepaTyp 250 - 400°C 11,n:asneH11II > 1 K6ap (top51qeB, 2003; 

Goldfarb et al., 2022) . T eMrrepatyphI MeHee 250°C 11 ,n:aBneH115l B nepBLie coi H11 6ap 

COOTBeTCTB)'IOT 3IIHTepMaJi bHOMY opy,n:eHeHIIIO, ccpopMHpoBaHHOMY B 6nH3noBepxHOCTHblX 

o6cTaHOBKax. ABTop TaK H ou:eHHBaeT rny6HHY o6pa3oBaHH51 py.n: IlHoHepcKoro - 300 - 350 M 

OT rraJieorroBepxHOCTH. To ecTh, oHa YTBep)K,n:aeT, qTo MecTopo)K,n:eH11e 5IBJI5leTC51 

3IIHTepMaJibHbIM, a BOBCe He 30JIOTO-KBapu:eBhlM. J{arree, KOHCTaTHpyeTC5l cyiu:eCTBOBaHIIe 

,n:Byx rrpo.n:YKTHBHbIX MHHepaJibHbIX accou:HaU:Hii - KBapu:-rronHcynI>cpH,n:HoH: ( c YMepeHHO­

BbICOKorrpo6HhIM 30JIOTOM, ITOp5I,n:Ka 700 %0 ), 11 30JIOTO-TeJIJIYPH.D:HOH ( c BbICOKOIIp06HbIM 

MeTarrnoM, 940-970%0) , Herrocpe,n:cTBeHHO CB5I3aHHOH c KarihI.JJ1TOM. YrrowrneM, lqTo no 

MHeHHIO rrpe,n:bl)J;YIIJ:HX HCCne,n:oBaTeJieii MeCTOp0)K)J;eHH51 I1110Hep, Kap6oHaTHa5l CTa)J;H5I 3,n:ech 

5IBJI5IeTc51 rrocTrrpo.n:YKTHBHoii (JleT)'HOB, 2001; IIorrIIBH5IK 11 .n:p. , 1992). Cne.n:yeT OTMeTIITh, 



1ITO CTam::i:apTHhIM ,LJ,JUI IlOCJie,LJ,OBaTeJibHOH CMeHbl rrom1cynhcpM,LI,HhlX MMHepaJibHbIX 

rrapareHe3MCOB 6neKJIOPYlJ:HO-Bl1CMYT-TeJIJIYPl1JI,Ll,HhlMl1 srnm1eTC5I 3aKOHOMepHoe CHJ1)1(eH11e 

rrpo6HOCTR caMopO,UHOro 30JIOTa BO BpeMeH11 (MirnepaJibl 6naropO,LI,HhIX MeTaJIJIOB ... , 1986). 
To, qTo B pynax II11onepcKoro c11Tyaum1 rrpoTMBorrono)l(Ha51, MO)l(eT J'Ka3hIBaTh Ha 

cymecTBOBaH11e ,LJ,Byx CaMOCT051TeJibHbIX :narroB opyJJ:eHeHI151 - Me30- l1 31Il1TepMaJibHOro. 3TO 

03HaqaeT, qTo MeCTOpO)l(J.J;eH11e, Bepo51THee BCero, IIOJIMreHHOe. Cne.n;yet OTMeTMTb, qto 

KOJI11qecTBo MMHepanbHhIX B11.n;oB Te 11 Bi B py.n;ax cooTBeTCTByeT Tm1y 30.iIOTopy,LI,HhIX 

MecTopo)l(,l1,eHMH, CB513aHHoMy c rpaH11To11.n;aMn. B 3TOH CB513H y.n;11BJI5leT oTcyrcTBne cBe.n;eH11H: 

o co.n;ep)l(aHH51X Bi B py.n;ax. 3a51BJieHne, qTo «cooep:J1CaHU5l Bi HeebzcoKu, l./mo ce5l3aHo c 

HU3KUM npeoeJtoM o6Hapy :JfCeHu5l» (C.9) MHrKo, roBopH, y,LJ,11BJI5IIOT. Ha CTPamu.i:e 5 yi<:a3aHo, 

1ITO «co.n;ep)l(aH1151 rrp11MeCHhIX 3JieMeHTOB orrpe.n;eJI51Jil1Cb c IlOMOI.UblO p eHTreHO­

cpmoopecu,eHTHOfO aHaJIM3a». 0TpacneBa51 MeTo,LJ,11Ka orrpe,LI,eJieHI151 BMCMyra .n;aHHhIM 

MeTo.n;oM (HCAM-519) 11pe.n;ycMaTpnBaeT HmKHHH 11pe.n;en Ha ypoBHe 0,4 r/T. HeB03MO)l(HO 

IlOBepHTb, qTo BCe llOJIYIJ(;!HHhie rrpn H3yqeHHll .n;aHHOfO o6oeKTa co.n;ep)l(amrn 6bIJill Hll)Ke 

,LJ,aHHoro 3HaqeHI151. XapaKTepn3y51 cpnion.n;Hhie BKJIJOqeHH51, aBTop He rrpnBo.n;nT nx ra3oBoro 

COCTaBa. 0.n;HaKo B CBOeH CTaTbe c coaBTopaMH (lfaBeKOBa ll .n;p., 2021) OTMeqe1:10, qTo cpJIIOll,LJ, 

He co.n;ep)l(HT C02, a TaK)l(e C~, qTo pe3KO OTJI11qaeT ero KaK OT oporeHHhIX, TaK n CB513aHHhIX 

c rpamno11.n;aMn, a TalOKe 3IIHTepMaJihHbIX Au-MecTopo)K.n;eHMH. TaKHM o6pa30M, 

MecTopo)l(,l1,eHne IInoHep OTJinqaeTC51 OT rro.n;aBJI5IIOI.Uero 6onhIIIHHCTBa 30JIOTO-KBap:u:eBhIX 

( oporeHHbIX) MeCTOp0)K,l1,eHHH ITO Ha6opy py.n;HbIX MHHepaJIOB, HX COCTaBy, COCTaBaM 

o6pa3yeMbIX MMH rrapareHe3ncoB, caMopo.n;Horo 30JIOTa, cpnion.n;a, PT-ycnoBl151M 

cpopM11pOBaH1151 (Hll3KOTeMrrepaTypHbIM ll MaJIOrny6nHHbIM), T.e., 11paKTnqeCKll 110 BCeM 

rrapaMeTpaM. B 3TOM cnyqae rrepBoe 3amnmaeMoe rroJIO)l(eHne YTPaqnBaeT CBOH CMhICJI, TaK 

KaK orrpoBepraeTC51 rrpMBO,l1,HMhIMll B CBOe 060CHOBaH11e CBe,neHI151Mll. 

BTopoe 3amnmaeMoe rroJIO)l(eH11e yrBep)l(.n:aeT, qTo Ke.n;poBcKoe MecTopo)K.n;eHne 

cpopMHpOBaJIOCb B cpe,LI,HeTeMrrepaTypHbIX (306 - 396°C) M OTHOCMTeJibHO BbICOK06ap11qecKHX 

(1000 - 2900 6ap) ycnoBmcx. CBe.n;eHM51, co.n:ep)l(amnec5I B o6ocHoBaHnn, He npoTMBopeqaT 

3TOMY n rro.n:Bep)K.n;aIOT OTHeceH11e MecTopo)l(,neHH5I K 30JIOTO-KBapueBhIM ( oporeHHhIM:). B 

qacTHOCTl1, 3TO COCTaB MmrepaJibHbIX accouna:u:11H:, rrpo6HOCTb caMopo,nHoro 30JIOTa, COCTaB 

cpnIOH,l1,HbIX BKJIJOqeHHH. 

TpeThe 3aI.UHI.UaeMoe rrorro)KeHne rroCTyrrnpyeT, qTo 30JIOTO-KBapueBhie 

MecTopo)l(,l1,eHH51 Ca51Ho-Bai::1KaJihCKOH o6rractn cpopMnpoBaJIHCh MarMaToreHHhIMH cprrion.n;aMn 

c qacn:IqHbIM 3aMMCTBOBaHHeM KOMIIOHeHTOB BMemaio:cnnx rropo.n;. B 06ocHOBam1e 

rrpnBe.n;eHhI .n;aHHbie 110 H30Torrnn S, Pb, 0, 11pnMeCHOMY cocTaBy 1111p11TOB. 3.n;ecb )Ke 

KOHCTaTHpyIOTC51 pe3KHe pa3JIHqn51 COCTaBOB, ll30TOllHbIX xapaKTepMCTMK M ycJIOBHH 

cpopMnpoBaHH51 py.n: II110HepcKoro M Ke.n:poBcKoro MecTopo)K.n;eHMH. OHM o6bjj_CH51IOTC51 

pa3HhIMl1 ypOBH5IMl1 rny6HHHOCTM py.n;ooTJIO)l(eH1151 11 11cToqH11KaM11 BemecTBa. OmITh 

noBTOp51eTc51 Te3MC o TOM, qTo py.n;hI II11ottepcKoro cpopMHpOBaJIMCh B 6JIM3IIOBepxHOCTHhIX 

ycrrOBH5IX 3a C1IeT MarMaTMqecKoro MCToqHHKa. Crre.n;yeT OTMeTHTh, qTo cpe,n;n OCHOBHhIX 

reorroro-reHen:i:qecKMX TMIIOB fM,LI,pOTepMaJibHOfO 30JIOTOfO opy.n;eHeHM51 M3BeCTHbI JIMlllb ,LJ,Ba, 

ccpopMnpoBaHHbIX MarMaTnqecKMMM cprrIOHJJ:aMM B 6JIM3llOBepxHOCTHblX ycJIOBll5IX. 3TO 

3IIl1TepMaJihHhie MecTopo)l():(eH1151 THIIOB HS 11 IS (Sillitoe, Hedenquist, 2003) . OporeHHhie 

MeCTOpO)l(,IJ;eHl151 cpopMHPYJOTC51 Ha 3Ha1Il1TeJihHblX rny611HbIX MeTaMopcporeHHhlMl1 

cprrIOHJJ:aMM (Groves et al., 2003), MCCTOpO)l(,l1,eHH51, CB513aIIHhie c rpaHMTOl1,IJ;aMl1 



MarMaToreHHhIMH cPJIIOH)J;2lMH Ha 3HacmTeJihHOH r11y611:He (Hart, 2007). ,I(anee y1<a3bIBaeTC5l, 

qTo o6a MeCTOpO)l(,ll,eHH51 xapaKTepH3YIOTC51 Bbipa:>KeHHOM reOXHMJ1qecKoii 30HaJibHOCTblO. 

Me)l(ny reM, xapaKrepHoi1 qeproli 3onoro-KBapueBoro ( oporeHHoro) opynenemrn 5IBJUietcSI 
KaK p33 OTCyrCTBHe Bbipa)ICeHHOH 30HaJibHOCTH (f'awIHHH, 2001; rop51qeB, 2003; Goldfarb et 

al., 2022). To eCTb CHOBa o6oCHOBaHHe IlOJIO)l(eHIDI rrpOTHBOpeqHT .n;eKJiapa:u;HH 0 TOM, qTo 

Mecropo)l()J;eHHe IlHOHepc1<0e OTHOCHTC5I K 30JIOTO-KBap:u;eBbIM ( oporeHHbIM). 

Pe3IOMHpy5I, CJie.n;yer aKu;eHTHpoBaTb BHH:MaHH:e Ha TO, qTo COHCKaTeJib , B35IBIIIH:Cb 3a 

p33pa6oTKY reoJioro-reHeT11qecKoH: Mo,n;eJI11 paccMarp11BaeMoro opy.n;eHeHH:5l, He rroJIHOCTbIO 

p33o6paJIC5I B KJiaccmpH:KaI~HOHHblX rrpI13HaKax MeCTOp0)1(,11;eHH:H 30JIOTa pa3HbIX THIIOB. 

0TMeqeHHbie He.n;ocTaTKH He CHmI<aIOT u;eHHOCTb ,[(HCCepTall;HOHHOrO liCCJie,[(OBaHirn. 

Pa6oTa COOTBeTCTByeT Tpe6oBaHI15IM, rrpe,D;b5IBJl5IeMbIM K KaH,D;H,D;aTCKHM )J;I1CCepTal(I15IM, a ee 

aBTOp lf3eeKoea AJZeKcaHopa ,l(MumpueeHa 3acJI~HBaeT np11c~.[(eHIDI eMy yc-:ceHOM cTerreHH: 

KaH.n;H:AaTa reoJioro-MH:Hepanor11qecKHx HaYK no cneu;11anbHOCTH: 1.6.10 - «f'eo.rrorIDI, rro11cK11 

H p33Be.n;Ka TBep,11;bIX IIOJie3HbIX HCKonaeMbIX, MJrnepareHIDI». 

<P.H. 0. : f rryxoB AHTOH HHKorraeBHq 

Yl./eHaR cmene1-1b: KaH)l,H,ZJ,aT reorroro-MHHeparror11qecKHX HaYK 

Yl./e1-1oe 1ea1-1ue: HeT 

Jl,Ofl:JICHOCmb: Be,ZJ,ymlffi HayiIHbIH corpy,ll,HHK 

n oopmoeJ1e1-1ue, op.:aHU3Ql{UR.' <I> fEY CeBepo-BocrnqHhIH KOMIIJieKCHhlll Hayqtto-

HCCJie,[(OBaTeJihCKHH HHCTHTYT MM. H.A. lllHrro )J,arrhHeBocToqHoro OT,ZJ,erreHm1 PoccHHCKOH 

AKa,ZJ,eMHH HayK, rra6opaTop1ur rrerporrorHH, H30TOIIHOH reoxpoHorronm H py,ZJ,oo6pa3oBaHH51 

Aopec opza1-1u1a7..fuu: 685000, r.Mara,ZJ,aH, yrr. I1opToBa51, 16 
Caum: www.neisri.ru 
E-mail aemopa om3bzea: gluhov76@list.ru 

TeJ1e</Jo1-1 aemopa Om3bzea: 8-914-851-9798 

51, f rryxoB AHTOH HHKOrraeBHq, ,ZJ,aIO CBOe corrracHe Ha BKJIIoqe1rne CBOHX rrepcoHaJibHhIX 

,ZJ,aHHhIX B )l,OKyMeHTbl, CB5.13aHHhie c pa60TOH ,ll,HCCepTaUHOHHOro COBeTa I1 HX ,ll,aJihi-leiirnyIO 

o6pa6oTKy. 
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