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[MEPBOE PYJIOIIPOSBJIEHUE CAMOPO/JHOHN MEJIA, CBSI3AHHOE C
BEPXHEJAEBOHCKHUM BA3AJIBTOUJAHBIM BYJKAHU3MOM
IOT'0O-BOCTOKA BOPOHEXCKOU AHTEKJIN3bI
(k BOmpocy 0 chipbeBoii 6a3e MeTaayproB MocoJI0BCKOro noceJieHus 3Moxu
no3aHeH OpoH3bl B DaccerHe cpeaHero reyeHus p./lon)

C.I1. MoJaorkoB, A.FO. AnboexkoB

Boponescckuu 2ocyoapcmeerHolu yHugepcumem

BnepBsble faHa reonoro-mumHepanoruyeckan xapakTepucTuka pyaonposBneHna CamopoaHOW Meau B OCHOBAHWMWM NOKPOBA
BepxHeAeBoHCkx 6a3zanbToB MamOHCKOW NNOWaAU 10ro-BOCTOKA BOPOHEXKCKON aHTeKNmn3bl. PaccMoTpeHbl reonoro-CTpykTypHbie v
NETPOXUMUYECKUE acnekTbl TPannoBOro MarmMatuama, ponb PaHepO3ONCKOW aKTMBM3auun B Nokanuaauwu MeaHOro OpPyAEHEHWN.
ObocHoBaHa ponb pyAONpPOABAEHUI CaMOPOAHOW U CYyNbPUAHON Mean ("MeaunCTbIX NecH4aHuKoB"), Kak MeCTHON cbipbeBoin 6a3b!
meTannypros cpybHbix obwmH anoxu no3gHen 6poH3bl B baccenHe cpegHero TeveHus p. [lon.

B npouecce mnOUMCKOBO-CbEMOYHBIX pabOT Ha
BOCTOUHOM CkJjioHe [laBnoBckoro BbICTyrna BopoHex-
CKOT0 KPHCTAJLIMYECKOTO MaccuBa K cepeanHe 60-x
ronoB XX Beka ObUJIM OTKPBITHI NEpPBblE MECTOPOXKIE-
HHA CYJbOUAHBIX MEIHO-HUKeJEBbIX pya (HuxHema-
MoHckoe, [loakonomHoBckoe, KOOuneiHoe) B yabTpa-
OCHOBHbIX MOpPOAAaX MAaMOHCKOIO WHTPY3UBHOIO KOM-
nnekca paHHero kapeaus [1,2]. MoLWHOCTL 0CaAOYHBIX
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MOpoA MIATPOPMEHHOIO YeXJIa Ha 3THX MECTOPOXKIE-
HHUAX koJiebneTca ot 35-50 no 100-120 MeTtpos.
[lecyaHo-rpaBuiiHbie (C KAOJMHOM) OT/IOXKEHUS
MaMOHCKOH Toqiuu (D;mm) ¢ BuigeneHHbIM B 1968 ro-
Ay B OCHOBaHMH ee pa3pe3da Ha I[loakonomHOBCKO-
FOOuneiiHomM yyactke nposBneHueM [3] "MemucTbix"
NECYaHHUKOB (C XaIbLKOMWUPHUTOM) LUMPOKO pa3BHTH!
(puc.1) B HOXKHOM H 10r0-BoCTOYHOM 60pTYy I1aBnoBcko-
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Puc. 1. I'eosiornyeckas cxema A0Me3030MCKHX OTJI0XKEHMIT IOro-BOCTOYHOI YacTH BopoHexckoil aHTeK/IN3bI

(mo B.®. JlykbsanoBy, 1970) [14]: 1 - 6awkupckul u Mockoecku Spycel HepacyneHeHHble (C.b+m); 2 — Hamropckull Spyc —
npomeuHckuu 2opu3doHm (Cqn), suselckul SpyC — OKCKUU U ceprnyxosckul Hal2opu3oHmMbl HepacyneHeHHsle (C0k+sp), ACHOMO-
NAHCKUU Hao20puU30HM — BOBPUKOBCKUL U MyNbCKUU 20pU30HMbI HepacyneHeHHbie (Cibb+tl), mypHelckul apyc HepacyieHeHHbId
(Cit); 3 — mamoHckas monwa (Dsmm); 4 — nebedsiHekull u GaHKOSCKUL 20pU30HMbI HepacyneHeHHble (Dslb+d); 5 — eneuxul 2opu-
30Hm (Dsel), 3a0oHCKuU eopu3oHm (Dszd);, 6 — nueeHckuud 2opu3oHm (D;lv), esnaHosckul 2opu3oHm (Dsev); 7 — 80POHEXCKUU 20-
pusoHm (Dsvor);, 8 — nemuHckult 2opu3doHm (Dspt); 9 — cemunykckuu 2opu3oHm (Dism), pyOkuHckul 2opu3oHm (Dsrd); 10 — sepx-
Hewuzposckul 20pu3oHm (Dssc;); 11 — HUXHewuzposckul 20pu3oHm (Dsscy); 12 — scmpebosckul 2opuzoHm (Dys); 13 — cmapo-
ockonbckulu 2opu3oHm (D,osk), eopobsesckut 2opuzoHm (Dyvb); 14 — apxedckas u npomepo3ouckas 2pynibl Hepa3oeneHHbIe
(AR-PR),; 15 — eeonozauvyeckue 2paHuybl: a) ycmaHosneHHsle, 6) npednonazaemsie; 16 — koHmypb! 6a3anbmos; 17 — CK8aXUHbI

ro BwicTyna aokemOpusi (puc.2). OHM BBIXOOAT Ha
JIHEBHYIO MOBEPXHOCTb B €CTECTBEHHBIX OOHAaXXEHUAX B
oopty nonuvHbl pexku [lon 6nu3 cen BepxHuit MamoH u
OceTpoBKa, a Tak k€ BCKPbITbl CKBa)XMHAMH Ha CPaBHU-
TeJIbHO Hebonbwux riamyduHax (mo 30-15 merpos) non
COBpeMEHHBIM ajuttoBUEM pp. JloH, TynyueeBka.

"MenucTteie NnecYaHMKU MaMOHCKOH Tosiu (Ds)
[TaBnosckoro kommiaekca" BkIw4YeHsl B 1981 romy
IO.I'. Crapuukum ¢ coaBTopamu [4] B cocTtaB rpymnmn
MOJIE3HBIX WCKOMaeMbIX MATOro 3rana pasButusa Pyc-
ckoi miaatdopmbl (CpelHMI AEBOH-paHHUII KapOOH-
BM3€) B CBOJHOM XapakKTepHUCTHKE MHWHEpAreHUM oca-
JIOYHOro 4exna miat@opMbl B COCTaBe 3MEPCHBHOM
rpymnmnbl 0cago4HblX hopmaumi [4].

K coxanenuto, npoOJieMHbI€ BOMPOCHI BO3MOXK-
HOCTEH HAXO0XKJIEHHS MECTHOM ChIpbeBON 0a3bl MEAH M
MCMONb30BaHUA €€ B JIMTEHHO-METATYPruie€CKOM Mpo-
W3BOJCTBE OpYAUH Tpyaa, OpPYXHA H YKpalU€HHH Tuie-
MEHAMH JMOXH MO3AHeH OpOH3bI CPYOHOH KYyJIbTYpPHO-
apXe0JIOrHYyeCKoH OOIIHOCTH JIECOCTENHONW 30HBI Moce-
nenus Moconoska u npyrux B Oacceine Cpennero Jlo-

Ha B pAae onyOJMKOBAHHBIX CrEUHUATbHBIX apXeo0JI0orH-
yeckux padot koHua XX Beka U Hauana XX! Beka [5-
2] He HaWwIKM OTpaKEHHUs, @ UCCEI0BATEIN-aPXE0J0TH
OKa3aJiuCb CTOPOHHUKAMH TpPAaJAULMOHHOH THUIIOTE3bI
uMmnoprta pyasl B OacceiiH Cpeanero J[oHa u3 apyrux
pPErHOHOB (pUc.3).

Y CTaHOBJIEHUE B MOCJIEAHWE TOAbl aBTOPaMH Ca-
MOPOAHOM MeaHU B npeaesnax Toro xe [10ak010aH0BCKO-
FOOunerHoro yyactka, HoO B NeHETUYECKOM U MPOCTPaH-
CTBEHHOW CBA3M ¢ 0a3zajibTOMIaMU JIEBOHCKOIO BO3pac-
Ta (D;pt), onpenenuno crneudaibHOE PacCMOTPEHUE B
JAaHHOM CTaTbe ITOW MPOOJEMBI C MO3ULHH UHTEPECOB
r€0JIOrHYE€CKOM U apXeoJIOrMYeCKON HayK.

Y CJI0BHUS 3BOJIFOLUM TPANIMOBOr0 MarMaTruima
B PETHOHE

[‘eoaMHaMU4YecKHE acrnekTbl TPanmnoBOoro marma-
TU3Ma ONpEeAEeNsAOTCA NPeXkKIE BCEro €ro BHYTPHUILIMTO-
BbIM XapakTepom. TpanmnoBbii MarmMaTusM B OTJIMYHE OT
MarmMaTuiMa TropA4Yux TOYEK OKEaHOB MNpOABJIAETCS
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Puc 2. Cxema riiyOMHHBIX paiioMOB, 30H Panepo30icKoll AKTHBHIALMM © NMJIOLLALS MK paisutus Gasaanron

TPannoBoi Gopmaunm BEpXHEAEBOHCKOI 0 BO3pacra Ha wro-socToke BopoHekCKOl anTeKkanibI: 1 - 2panuya
Boporexckol obnacmu; 2 - Moconosckoe nocenewue: 3 — nooHamus pyHoamerma: | — Naenoeckoe |/ — AHHUHCKOE 4 ~ 30Mb
Pa3suMURA UHMPY3UBHbIX OOPA308aHUI HOBO20/TLCKO20 KOMNNEKCa MPannoeod POPMaUUU KBPENbCKO20 803PACMAE, 5 — 30Mb! Qa-
Hepo3ouckolU akmususayuu. 1 — [omenscko-Capamoeckasn. 2 — CyOxancko-Hosoxonepckas, 3 - lNpoxopoecko-bozyvapckan, 4 -
Bewurcko-Cepaghumosuyckasn, 5 - [loceacko-MamoHCKasn 30Ha 2/1yOUMHO20 Pa3NoMa (aKmueu3UPOBaHHbIJ ppaamenm - Naanoe-
cxo-boeyvapckasn), 6 — Muzynurcko-Hoeoxonepckas, 7 - Bopucoanebcxo-Xonepckan: 6 - Kamencko-Cadoeckas IKCNNo3ueHas
mpybka bazanemoudos, 7 - nnowadu pacnpocmpaxeHus 6a3ansmoe (Dpt). 8 - mecmopoxderun u pydonposenewus CyNnb@uoHb!x
MEOHO-HUKENe8bIX PyO MaMOHCKO20 koMnnexca (Kym): 1 - lNookonodroecxoe, 2 - KO6unedwoe, 3 - lNuonepckoe (Nlunoe Kycm), 4
- Caooeckoe, 5 - Bocmowyro-Cadoeckoe




[Hor1emMee uchkonaeun ¢

O0mine caeacHHR 0 BEPIHEACBOHCKMX 683a0bTaX 10T0-80CTOKE BODOHEXCKOR aHTEK. 1M 361

[ 1yOuna 3aeranus o1
NOBCPNHOCTH, M
0 10

03.0

HanmcHonarne
1,10111a1M

M

Mamonosckan 13.0 2
KalaHckan 63.0 188.0 372.5
Kasiayeencxan 2100 113.4 2380

Mu 375.0
Co
Mec.ascauiixas (r.
dpo.os)

335,0
230.8
988.0

JIHHCKaA

363.0
Hcycranosne- 1232.0

HO

NPAKTHYECKH O1HOBPEMEHHO Ha OMPOMHbLIX TEPPHTOPH-
fX, rae JHTocepa ABNAETCA YTONLUEHHON, @ KOpa HaH-
6onee xoHconnanposanHofi [13), ero akTHBH3aUHA OT-
MCYaeTCH Ha MNaTPopMax HEOAHOKPATHO, M KaXAbii
HMITY/1IbC NPOTEKACT B MCOJIOTHYECKH KOPOTKOE BPEMSA.
BeposaTHefl Bcero, naHHBIA NpouUECC OTpaxaeT KONNH-
JHOHHbIC COOBITHA HA rPaHHUAX JHTOCPEPHBLIX TUIHT, B
COCTaB KOTOPbIX BXOART ApeBHHE MIaTGOPMbI, YTO
NPHBOIHT K PACTPECKHBAHMIO XPYNKO#R kopbl natdhopm
(oTpaxeHHas akTHBH3lauua). Hauyano marMatHueckom
aAKTHBHOCTH ONpPEacNAeTCA 3AN0KECHHEM PaCCEAHHbIX
PHPTOrEHHBIX CTPYKTYP H GOPMHPOBAHHEM NACCHBHBIX
MaHTHHAHBIX AHANUpPOB onpeaeasiownx ©6a3anbToBbIC
BbIIUIABKH, OTMHpAIOLIHE C HCUHEIHOBEHHEM pacCTArH-
BalOLWKX HanpsaxeHu# [13]. Ha oro-soctoke BopoHex-
CKON aHTEKJIN3bl, TA€ OTMEYEHbl HHTEHCHBHBLIE MPOAB-
NCHHA Pa3HOBO3PaCTHbIX TpannoBbix ¢popMauuh, bonee
PaHHHE BYJKAHHTbI ACTPEOOBCKOro ropH3ioOHTa BEpXHe-
ro aAesoHa uwenovHobazanstoBON cybdopmaunn cme-
HAIOTCA NPOCTPAHCTBEHHO COBMEUIEHHbIMH TPannosbl-
MH Oazanbtamu ToneuToBoro THna. Acrpebosckune Byn-
KaHUTHl (TYdsl, TYPPHTBI, Tydonasul H TyPpobpexkunH)
XapaKTepH3ylOTCA 3aKOHOMEPHOA CMEHOW nopor oOcC-
HOBHOMO COCTaBa B OCHOBAHHH TONIUH, paCNpOCTPaHEH-
HBIMH fIOKANbHO CPEAHMMH W KHCALIMH Pa3’HOCTAMH.
OHH NO NPOCTHPAHHIO NEPEeXOAAT uyepe3 TyPoreHHble
MECYAHHKKH H aNEeBPONIHTHI B BYJIKAHOMHKTOBbIE OCa-
QOYHBIE NMOPOabl C WIBMEHHTOBOH "pPOCCHIMHOA" MHHE-
panu3auneit. boaee wupoxo no nowanu acTpeOoBCKHe
06pa3zoBaHHR pa3BMTHl B I0r0-BOCTOYHOM Oopty [las-
AOBCKOMNO BLICTYNA H CPABHHTENILHO PEAKO B 3PO3HOH-
HbIX OCTaHUAX I0XHOH maowan¥ AHHHHCKOIO TJOAHA-
THA.

B netuHckoe spema (D;pt) HOBOMO UHKNIA aKTH-
BHIALMHH B IOM0-BOCTOMHON yacTH Boponexcko#f aHTek-
AH3bI MPOHCXOAMT HINHAHHE TOJIEHTOBLX OalannTOB
TPANnosoR GOpMaUHH, PECIHKTH KOTOPOR BLIACARIOTCA
B HACTOSLICC BpeMs Ha naTH mowaasx (Taba.l,
puc.1,2): MamoHoscxot, Kanaueebckofi, Ka3zaHckof,
Murynuuckoft u Cosercroft [14]. Tpn nocaeanne taro-
TCIOT K CAMHOMY NHHECRHOMY NOJIIO Pa3BHTHA TOJICHTO-
BuiX 6a3ansToB C KaHANAMM TPEIUIHHHO-NTABOBOTO H IKC-
MNO3IUBHO-TPYOUATOIO THNA, KOHTPOAHpYEeMOro Mury-
nanncxo-Hosoxonepckot 3onofl raybunHOro painoma
cyOuepuanonansHoro npocTupanua (puc.2) B npeae-
nax Gonee waywennofl MaMmOHCKOR MiOWAAM BLACNAR-
wrca [14) 20 4 noToxoe TonReHTOBMX 6a3anLTOB, NOYTH
HC PEINMMAIOWIMXCE NO XMMMYOCKOMY cOocTasy. bau-

Tab.onwua |

e [14]

OGhewm Gatain- | Ko IMMCCThO

TOR, MIH M CKBAKMN

_or | a0 | cpeanss

0.2 I
1o 1322 234 ] 1474 ;
RN X 207 3
15,0 13387 Y

43200 ‘o

Heycranoaneno 2 l,

30CTb XHMHYeckoro cocrasa 6azanbtos oTMeucna [14]
H Ha Pa3THUHbIX IL10WAARX HX PA3IBHTHA.

3apHKCHpOBaHHbIC ABA UMKNA B)Y.IKAHH3IMA B AC-
TpeOOBCKOE M MNETHHCKOE BpPeMA BCPXHEro NEBOHA H
CONMKEHHBIX MO BpeMEHH NPOABAEHHA H NO [IOWAAN
Y4acTKax MOBbLIWEHHOA NPOHHUAEMOCTH (QYyHIAMEHTA
mnatpopmbl B y3nax 30H ¢paHepO3OACKOR aKTHBHIALHMI
CBHACTENILCTBYIOT O 33KOHOMCPHOA IBOJIOUHOHHOR
CMEHE MPpOABNEHHR BYJKAHH3IMA Weno4Ho0a3lanbLToBOf
cybdopmaunn Ha TonenToByto ¢aly 6azaibToB Tpanno-
BOA (OpMauUHH H3 €AHHOrO MArMaTH4YCCKOro ouara ¢
rnyOHHHOR AHPepeHUHaUneR 11 BOIMOXKHbBIMI acCH-
MHAIAUHOHHLIMH MMPOUECCAMH B CHATHYECKOH KOope Ha
bonee panHeM unkne.

[loBbilweHHOE coaepxanne MgO, noHHAEHHOE
CYMMBbI Llle/loYel H BBICOKOE CONEpKAHHE CKAHAHA W
meau [15] (no Meau [16] aHanOrHYHbie aHOMANbHbLIM
KOHueHTpauuam ©Oa3anbToB JlekaHa) yka3wBalOT Ha
APKO BbIPAXEHHYIO HHAHBMIYaIbHOCTb HCXOIHOI Mar-
Mbl H 3apOXXA€HHH ee Ha Oonbwiux raybuHax (Tada2).
ObOpauwiaer Ha ceba BHHMaHHe (aKT NPOCTPAHCTBEHHOV
COBMEIIEHHOCTH COMMKEHHOR rpynnbl HHKENEHOCHDIX
MaQUT-YJIbTPAMaPHTOBBIX HHTPY3IHH MAMOHCKOrO KOM-
mexca (MamoH-Iloakon0aHOBCKHA pyaAHBIR y3€71, HH-
Tpy3Hus Jinnos KycT ¢ [IMOHepckuM pyaonposBieHHeM
B Poctosckot 0bOnactu) ¢ miowansmu 03a3anbLTOBLIX
NOKPOBOB BEPXHErO A€BOHA (pPHC.2).

TexTOHHYECKan aKTHBH3aUMA Ppa3HOHANpPaBICH-
HbiX OnokoBbIX ABHXEHHA OOpTOB BOpoHEkCKOA aH-
TEKIH3b HAa PaVIHYHBIX BO3IPACTHLIX YPOBHAX r€ONHHA-
MHYeCKOl  3BOAIOUHH ITOR 4YacTH  BocTouHoO-
Esponeiickofi nnarpopmbl 0T NOKEMOPHACKHX ITanos
(paHHHA xapenHil) N0 HEOTEKTOHHYECKHX, OTMEHCHA
GonbwnM paaomM paboT HccneaoBatenedt reoc/NOrHH M
MHHepareHHH pernoHa [3,17,18,19]. Ilpu 3TOoM, 4TO
BAXHO OTMETHTDL, CKOPOCTb BOCXOAALWMKX (a3 yckope-
HHA OBHXEHHA OTACAbHbLIX ONOKOB B €BOHE [1aHHOS
yactH Pyccxoft nnarpopmbl oueHusaetca 10 12 cm/roa
[19].

Cnecunduxoil CTPYKTYpPHOR NO3HUHH ANR pac-
cmatpHBaeMOl 00nacCTH  pa3BHTHA  BY/IKAHOICHHO-
OCaNOYHbIX H BYIKAHONCHHBIX OONOMOYHBIX NOpOA Lle-
nounobazansToBOR cybdopmayun (Dy)s) n Tpannossin
TONCHTOBLIX 0a3lanbToB (NPEANOAOKHTENBHO  UCH-
TPANbHOIMO H TPCIUHHHO-AHHECAHONO THNOB) BCPXHEIO
aesoHa (Dspt) B BocTOuNOM GopTy [lamnosckoro su-

cryna noxembpufickux obpadosaunil (¢ abconoTHIMMK

oTMeTxaMK nosepxHocTH oT 0 no +50 M), a Taxxe 8 30-

119



Becnmn. Bopornesc. vu-ma. ['eorocus. 2004 Nel

AHYHBbIX paiioHoB mupa |13, 14, 135

Taosimua 2
CpeaHue cOCTaBbI [N1aBHbIX (Macc. %) U coaepKaHHe PeIKHX H PYAHbIX 3/IEMEHTOB (I/T) B 0a3a.1bTax pa3-

- e—

KoMnoHeHTbI 1 2 3 4 S
KO.1-BO aHAJIU30B 208 454 51 2] 45
SiO, 17.64 49,18 49.86 16.16 44.9
| 1O, 1,27 2.30 1.65 3.39 4.32 J\
| Al O, 14.92 13,73 14,67 14.61 13.17
Fe,O; - 4,95 6,05 6.85 8.06 B
FeO 11,61 8.29 5.94 7.55 6.59
MnO 0,19 0.20 0.09 0.14 0.19
MgO 7.22 6.55 825 7,68 7.52
Ca0 10,63 10,04 11.71 7.3 10.18
Na,O 2.24 2,42 1,54 2.75 2.33
K,O 0.37 0.47 0.08 2.43 2.11
] P,O; 0.14 0,28 0,15 0.69 0.53
| H,0O - 1,59 - - -
'[ S obu 0.03 A - - -
M.11.11. 2.73 - - - -
JeMeHT 1 2 3 4 5
Sc 37(45) 37(142) 59 (22) 36 33
Y 337(50) 372(207) 259 (22) 270 325
Cr 183(50) 228(184) 185 (22) 320 251
Ni 130(50) 117(285) 84 (22) 166 127
. Cu 160(50) 205(201) 206 (22) 69 90
B Rb 5.0(48) 12.3(256) He onp. 440 341 |
Zr 153(45) 164(314) 80 (22) 330 343
Nb 4,0(8) 17(119) 9 (22) 58 70
Ta 0,5(8) 1.5(8) 0,7 (22) 7 6
Pb 10,5(42) 3,0(95) 5(22) 9 9

MpumeyvaHue: 1 — Cubupckasa nnamgopma, Hopunsckud pauoH [13]; 2 — mpannel nnamo [ekaHa [13]; 3 -~ moneumossie b6a3arb-
mbl K020-80CMOKa BOpoHeXCKoU aHmeknu3bl (cpedHul cocmae daH 6e3 nnn, 8 nepecyeme Ha 100%, [14]), 4 — onusuHoO8bIE U
wienoyHsle baszansms! Mpunamckoeo u JHenpoeckozo epaberHos [15]; 5 — aHkapaMumel, 0UBUHOBLIE U WENOYHbIE ba3anbmesl

Bonxoesaxcko2o pauoHa [15]

He HoBoxonepcko-MHryJanHCKOro cyomMepuanaHaisHO-
ro pasnoma (puc.2), ABiaseTcs 3aKOHOMEpHas MpoCTpaH-
CTBEHHAs NMPUYPOUYEHHOCTh BEPXHEAEBOHCKHUX BYJIKAHH-
TOB K y3/1aM MepeceyeHus MTYOUHHbIX ((parMeHTapHO
aKTUBM3UPOBAHHbLIX) Pa3JIOMOB M CTPYKTYPHbIX "fieye-
BbiX" 30H (aHEpPO3OMCKOH aKTUBHM3ALIMH B CEBEPHOM
oopty [HenpoBo-JloHeukoro aBnakoreHa M 3anaaHoro
oOpamnenus IlpukacnuinCkon BrnaauHbl (pHc.2).

YacTh 30H aKTHBH3aUMK HOCHT OTYETIMUBBIN Xa-
pakTep Haubosnee MOJIOAbIX HEOTEKTOHWYECKHUX CTPYK-
Typ: [laBnoBcko-boryyapckuit cermeHt JloceBcko-
MaMoOHOBCKOTO TiyOHHHOro pasnoMa, BeuweHcko-
CepaduMOBHUCKHA Nporud, YcTb-by3ysrykckoe noaHs-
THe, Xonepcko-bopucornedbckas CTpyKTypHas 30Ha
3anaaHoi rpanunusl Okcko-JloHcko# Brnaauuel [18]. B
npenesjgax 3THUX CTPYKTYp HauboJjiee aKTHBHO MpOABISA-
JIMCb MHOTOKpATHblE MpoLUEecchl pa3MbiBa W MEPEOTIIO-
XeHHa o0pa3oBaHUil mnaneo3os ¥ Me30-KaHHO304,
BKJIIOYas pyIdOreHHO-CNEeUHAIH3HPOBAHHBIE TOPH3OHTI
Ha 3071010, Mellb, WJIBMEHUTOBbIE pYylbl B BYJIKAHOI€H-
HbIX MecyaHHkax ACTpebOBCKOro ropu3oHTa.

XapakTepUCTHKa MPOSIBJIEHHH MEJIH B PETHOHE

[lecyaHo-kaonuHoBasa Ttoqwa (D;mm) ¢ pa3Mbi-
BOM 3a/eraeT Ha pa3HOBO3pacTHbIX MOpoAax — OT obpa-
joBaHMil nokembpuiickoro apyca (AR-K,) no ocanou-
HbIX. BYJIKAHOT€HHO-OCAAOUYHbIX H BYJKAHOT€HHbIX MO-

120

pod BEpPXHEro neBOHAa. B mecTpouBETHBIX, YaCTO OXe-
NE3HEHHBIX TMECYaHO-TPaBUIMHBIX OTJIOXKEHHAX B [O-
pouwBe tofwH (Dsmm) B palioHe c. [loakonoaHoBka Ha
tore BopoHexckoi o0nacTu B psile CKBaXHH, B YUacT-
Kax NepeKpbITHA €10 TOJEUTOBbLIX 0a3anbTOB TPannoBoil
QopmaliMi, paHee yCTaHOBJieHO [3] pyaonposiBieHHE
cyabpunoB mean (Cu = 0,3-1,0%), ¢ npUMeChIO HHUKe-
na (no 0,45%), Mbiwbsaka (<0,1%), kobanbra (00
0,04%) B "MeaMCTBIX" NOJIEBOWINATOBO-KBAPLIEBbIX
necYyaHUKax ¢ Cyab(PHUAHO-KAPOOHATHBIM LIEMEHTOM.
Cpeau cyab¢uaoB ObuUIM yCTaHOBAEHbI: OPABOMT U MH-
puT (55-60%), xanbkonuput (25-30%) ¥ apceHOMUpHT
(10-12%). XanbkonmupuT cnaraet amioTpuoMopdHble
arperatbl (0,1-3,0 MM) 1 TOHKkHe (10 0,2 MM) NPOXKHI-
kd. Habnronaetcs 3amelleHue XalbKONUPHUTOM OpaBoOU-
Ta ¥ NMUpUTA. ABTOpPaMH BbICKa3aHO CyxaeHHe o0 oca-
NOYHO-MH(PWUILTPAUHOHHOM TeHEe3NCe [aHHOro pylo-
NPOABNECHUA MEAW Y MPOCTPAHCTBEHHON ee CBA3U C 10-
KEMOPHACKHUMH HHKEIEHOCHBIMH WHTPY3IHAMHM, KaK MC-
TOYHHUKOM BbIHOCA MeH W HUKkens [3].

CamopoaHas Melb yCTaHOBJIEHA B 3TOM XK€ paii-
OHE NpH MAKPOCKOMHUYECKOM HM3YYEHHUH KepHa CKBAKM-
Hel Ne 227°, BckpbiBaloweid pa3pes BYAKaHOreHHbIX,
BYJIKAHOT€HHO-0Cano4YHbIX nopoa (Ds;js) u 6azanbtos
TpannoBoil ¢opmaunu (D;pt) Ha BocTOuHOM (hraHre
FOOuneNHOro MecTopokaeHMs CynbPHUIAHBLIX MedHO-
HUKENEBBIX Pyl B HHKHENPOTEPO3IONCKHUX yabTpaMadu-
TaX MAMOHCKOro kommnuekca (puc.4,5). Cnabo cuemen-
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Puc. 4. Konionka ckBaxkuHbl Ne 227" ¢ HHTepBaJIOM HAX0AKH CAMOPOAHOIT MeaH: T — nopodsl ocadowHoz0 Yexna (D-

Q). 2 - 2abbpoHopumsi,

2abbpo 3asepwarowjel ghasbl

MaMOHCKO20 Komnnekca OyHuUm-nepudomum-nupoKceHum-

2abbpoHOpuUMOB020 KoMrinexca (K;m°) ¢ kceHonumamu 2Helcos; 3 — nepudomumsl, OfIUBUHOBbIE MUPOKCEHUMb! PaHHeld a3
MaMOHcK020 komnnekca (Kim'), Ha omOenbHbix yyacmkax ceprneHmuHU3uposaHHbie; 4 — 2Helickl sopoHyosckol cepuu (Kive); 5 —
CynbguoHan NuUPPOMuUH-neHmaaHoum-xanbkonupumoeas pyoa 8 cepneHmuHu3upo8aHHbix nepudomumax

TUpOBaHHAad  JIATEpPUTH3UPOBAHHAA  MEJIKO-CpEHe-
3epHUCTas Mopola NATHACTO-Oypoi Okpacku ajieBpo-
MeCYaHHKOBOTO 00JIMKa MpOHH3aHa CETHIO TPELUKH [0
1,0-3,0 MM, Hepeako ckQJoBOoro Tuna (C 3epkanamu
CKONbXKEHHUR) noa yraom 50-60° k ocu kepHa, BBINOJ-
HEHHBIX CbIMbIO U CPOCTKAMU KPUCTAUTHYECKOH MEH H
€€ MEJIKUMH IeHApUTaMH (pHKc.6) pasMepoM 10 2,5-3,5
MM C XapaKTE€pHOI KpacCHOBATO-XKEJITON OKpacko# (CKB.
227", vnrepBan 90,2-91,8 M). O6beM opyleHeHHs ca-
MOPOAHOW MEAM TpEILUMHHO-BKPAIJIEHHOro THMAa CO-
cTaBiseT 3-4% o0bema BMelaroLie MOpoabl.
MHKpOCKONMUYECKOE H3Y4YEeHHE pyHOBMEILAIO-
e noponsl B unge (uy1. 91,8 M) no3sonamno auar-
HOCTHPOBATh €€ KaK JIMTQKJIACTHYECKHH Ty( KHCJIOro
coctaBa. CTpyKTypa MeETaKpHCTa/UIOKIaCTHYECKaA,
alieBpONCaMMHTOBAsA,; TEKCTYpa MacCCUBHaf.
Kiactudyeckas qyactp nopoasnl (60-65% obbnema),
COCTOHT H3 rpeobranalolpXx KpUCTAIOKIACTOB H JIH-
TOKJIaCcTOB (5-7%). Kpucramioknactel NpeacTaBi€HbI
KBapUueM, TUiardoknasom (onvroxinas), uelrydkamu

CJIIOAbl, PEAKHX 3€PEH MUKPOKIIMHA U PYIAHbIX MHHEpa-
JIoB. [In4 KBapua v ninardokiia3oB XapakTepHO pa3Hoo00-
pa3ue ¢popM (OCTpOYrosibHbie, MMKOOOpa3HblE C HEPOB-
HbIMHM BbICTYNIAaMHM), pasmep ux kosaebnerca ot 0,03 mM
1o 0,2 Mm 1 0,07-0,15 mm. Cnrona npeacraBjieHa XJio-
PUTH3UPOBAHHBIM OXEJIE3HEHHbIM W THAPATHM3HPOBAH-
HbIM OMOTHTOM CO €1abo COXpaHHMBIUUMCS MJIEOXPOU3-
MOM (OypoBatbiM 1o Ng U nouty OecuBeTHBIM 1Mo Np).
XJIOPUTU3UPOBaHHbIE YEWIYHKH OMOTHUTA UMEKOT Ips3-
HO-3€JIEHYI0 OKpacKy, OXEJE3HEHHbIE - KHPMHUYHO-
KpaCHYIO0 C 3aMETHbIM IU1e0OXpOU3MOM. OIUHOYHO MpH-
CYTCTBYeT 4eulyiWyartblii OecuBeTHbIH MYCKOBHUT (10
0,25-0,5 MM), yacTo 1ePOPMUPYIOLIMHCA HA KOHTAKTE C
3epHAaMM KBapua M mjiaruokJsasa, objiekas ux. Mukpo-
KJIMH pelneTyartbii, pasmep 06noMkoB a0 0,2 MM. 3epHa
pyaHbIX MHHepanoB a0 0,1-0,2 MM OKHCJIEHbI THApPO-
OKHMCJIaMH keJie3a.

JInTOKN1acTHYECKas 4yacThb MpelacTaBlieHa 00JIOM-
kamMu (mo 0,25 MM) ¢ MUKpOPeNb3IUTONOROOHON CTPYK-
TYpOH, codepXauliMHU TOHKYHO PYJIHYIO CbiMb, O0JIOM-
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Puc. 6. Kpuctannbl H aeHAPUTHI CAMOPOAHO MEAH (CKBAXKHHA 227", untepBan 90,2-91,8 m). Mpumevanue: a-6 —

Kpucmannoi, e~u — 0eHOpumbi

KOB KBapL-N0JIEBOLLINATOBOM MOpoabl, anbduTodupa (c
pacIuIbIBYATbIMM KOHTYPAaMH [BYOCHOro OTpHLATEJIb-
Horo annbuta). LlemMeHTHpylollas Macca H3O0TpOIHasA
KENTOM OKPaCKH C TOHYaMLLIEeH NPUMECHIO PYAHOH Mbl-
N4, MeJbYalLIMX 3€peH KBapLa W 4ellyek CJoAbl, no-
NAPU3YIOLWMX CBET. B oTaenbHBIX ywacTkax Habmrona-
ercs (QMOMAANBHOCTL UeMeHTa. OCHOBHas macca OkK-
pailleHa TMAPOOKHC/IaMH XeJie3a B TEMHO-PXKaBo-0ypbl i
UBET.

[IposiBNeHUe TPELWIMHHON MHHEpalH3alUMH CaMo-
POAHON MEAU OTYETIUBO HOCHUT XapaKTep HAJIOKEHHOIO
OpPYACHEHHA Ha OIMCAHHBIH NaTEPUTHU3UPOBAHHBIH TIO-
PU3OHT BYJIKAHOIM€HHO-0CaZO4YHBIX MNOpOA.

B ycnoBuax HabGmromaemMoro no paspesy nepe-
KpbITH PYIHOrO0 TrOpPH30HTa OpeKuUpOBaHHbIMH 0Oa-
janbTaMu HwkHero nokposa no M.H. Beikosy [14],
MOXXHO YTBEpXIaTh O MMETHUHCKOM BO3pacTe [OAaHHOrO
TMNAa JTMUNeHETHYECKOro MNposABAE€HHA MEIHOro opyne-
HEHUA C YYETOM €ro TPELIMHHO-CKOJIOBOIO KOHTpOJIA,
OTMEYEHHOrO BbILIE.

H3BectHO [3,14], 4TO LUHPOKO pa3BUThIE HA KOrO-
BOCTOKe BopoHexckoil aHTeK/IN3bl TOJIEUTOBbIE Oa3alib-

Thl, HECOIJIACHO 3aJleraroT Ha CJIOXHOH pa3MbITOH MoO-
BEPXHOCTH O0pa30BaHHii rOPHU3OHTOB BEPXHEr0 AE€BOHA
— 0Caf0YHbIX MOPOA HHXKHEIHUIPOBCKOr0 TOPH30OHTA,
BYJIKAHOT€HHbIX M 0Caf04HO-BYJIKAHOIM€HHbIX 00pa3o0-
BaHUH scTpedoBckoro ropusonrta (D;)s), Ha ocagouHbIX
nopoaax CTapoOOCKOJbCKOTO WJIM apaaTOBCKOIro ropwu-
30HTOB CPEOHEro A€BOHA MWW HEMOCPEACTBEHHO Ha MO-
poaax aokembpuiickoro ¢yHaaMeHrta. Cneayer oTme-
THTb, YTO HaJHYHE JIOKAJIbHbIX AHOMAJIbHbIX YYaCTKOB
o Mean B caMuX OazanbTax BCEX BbIAECJEHHBLIX IUIOLIA-
neii [14] npeniecTByOWMMHA HccaepoBaTeaamMu [3,14]
He oTMevanach. BMecTe ¢ TeM, B LieJIOM CpEHHH COCTaB
MaMOHCKHX TOJIEUTOBbIX 0a3anbTOB XapaKTepH3YyeTCH
3HAYMUTEJIbHBIM PErMOHaIbHBIM MOBBILLEHHEM COLEpPXKa-
HHA B HUX MeaHu (Tabn.2). 3Boaouuns 30H aKkTHBH3AaLIKMH
Ha HOro-BOCTOKE AaHTEK/IH3bl C pa3BMTHEM BYJIKaHHYe-
CKHX TOCTPOEK Maje030MCKUX 0a3a/ibTOHA0B B NETHH-
CKO€ BpEMsl BEPXHEro A€BOHA, HECOMHEHHO, OMpEACIH-
M CTPYKTYPHO-TEHETUUYECKYIO MO3HUHIO pasMELUCHHA
pyaonposABNE€HHH MEAH B MEPEKPbIBAIOLINX OCaNOYHBIX
nopoaax [3] ¥ MOACTHNAIOWIHNX BYJTKaHHTAX.
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Tabnuua 3
Jlebaerpamma Ne2769/2771 Fe-u3n. (va Fe katone), Hanpsixkenne 35 Ks. Tok 16 MA
) CamopoaHas Cu a Camopo.iHas Cu [20] 1 121) ]
NoNe nuHuit J Y d,A 1 Y | d, A |
2 j 5 (2.296) | Bl
3 10 2.080 T 10 I 2.09 2.0851
1 1 H +
4 L 4 J.r (13985) | -4
5 5 T 1805 T 6 1 1810 1.8060
+ —
6 3 (1.407) | 1
7 { 8 | 1,277 4 1.279 1.2762
+- T ! 7
8 | 3 | (1,200) |
9 L 1 (1.150)
< T 1 [
0 10 | 088 5 1.090 1,0887
| 1 H
11 5 044 2 1,044 1.0419
4 — 1 4
2 2 | 041

[IpoBeAEHHBIE PEHTIEHOCTPYKTYPHbIE HCCJIEO0-
BAHUA CAaMOPONHOH MeAH U3 KepHa CKBakMHb! Ne 227°
BbinojiHEHb! B nabopatopun UTEM PAH (A./l. I'eHl-
kuH). [lomyueHHble cBeIEeHHs MO ABYM aebaerpaMmam
KPUCTALTHYECKHUX W JACHOPUTOBBIX (OPM MEAM OKasa-
JIUCbh aOCOMOTHO UACHTUYHBIMU. B CBA3U C 3TUM pEHT-
reHorpaMma npuBeeHa JULWb I aHaIU3a KpUCTAIH-
yeCKoh camMopoaHon meau (1a05a.3). CnekTpaibHbIH
MOJYKOJIHYECTBEHHbIH aHaiu3 Ha npubope JPC-13
MOHOGPaKLIMH CaMOpOAHOH Menr (CkBaxkMHa 227° riy-
ounHa 90,2-91,8 M) 00HapyXH.1 MPHUCYTCTBUE CIEOYIO-
wux deMeHToB-npumece (%): Ag —-0,1; As—-0,01; Zn
— 0,06. 30710TO CEKTPOXUMHYECKUM AHAJIM30M B MOPO-
ne He ycrtaHoBlieHo. Coaep)aHue MEAH B pyjde cocCTa-
Bus0 0osiee 1,0% (ro aJaHHBIM CHIEKTPAIILHOTO MOJIYKO-
JIHYECTBEHHOro adanusa B Jjadopatopuu I'TTI "Bopo-
He)xreonorua', aHanutuk .M. CunaHos).

Bo3moxHbI# npouecc 3BOJKOUMM  pynooodpa-
3yKOLUEH CHUCTEMBI CBA3aH C (POpMHPOBaAHHEM apeosa
MEOU MNPH BO3AEHCTBUH HH3KOTEMIEPATYPHBIX TMAPO-
TepMaJibHbIX PAcTBOPOB 1i ApeHa)ka dDHAOIEHHBLIX 3KCra-
JIAUMOHHBIX (PIOMA0B, O0OralleHHbIX MEAbIO MpH Ha-
NUYHH B (PAKTHYECKOM pa3pe3e TECHOro MNpOCTPaHCT-
BEHHOI0O H OOBEMHOIro CTPYKTYPHO-TEKTOHHYECKOIO
COHAXO0XXJAEHHUA B HUCCJIEAYEMOM pavOHE OpEOoJIOB "'Me-
NUCThIX MecYyaHUkKoB"[3], nNposABNEHUH CaMOPOOHOM
MeJH U F€OXUMUUYECKHUX aHOMAJIMii HUKeAs U Menu [22]
B 00pa30BaHUAX OCALOYHOIO uYexsa, a Takxe Cyabui-
HbIX MEIHO-HHUKEJEBBIX Pyd B vibTpaMaurax MaMOH-
CKOr0 KOMIUIEKCA B 10KEMOPHHCKOM CTPYKTYPHOM SpYy-
ce [3]. CtapTOBBIM 2JIEMEHTOM B POJM AKTHBH3ALUM
CUCTEMBbl pydoreHe3a Mead B najeo3oe ObUT npouecc
6a3anbTOMOHOIrO BYJKaHHU3Ma.

YcnoBus pyaorecHesa caMOpOAHOW MEAW MOTyT
pacCMaTpHUBATbLCA B HECKOJIbKUX BapHaHTax:

|. JlnareHeTH4ecKas aerasauus 30Hbl OpeK4Upo-
BaHHbIX TOJIEHTOBBLIX 0a3aibTOB B MOIOLUBE MOTOKA, C
copbuneit BOCCTaHaBIMBaEMON MEAM H3 CYJbGAaTHOTO
pacTBopa B o0OralieHHOH COeAMHEHUAMH XeJie3a jiaTe-
PUTHOI KOpe BbLIBETPHUBAHHUA JUTOKIACTHYECKUX KaTak-

Na3MPOBAHHBIX TY(OB KHCJIOTO COCTaBa ACTpeOOBCKOIo

FOPU30OHTA.
2. bonee BepoATHON ABAAETCA Mpearnonaraemas

MOJI€JIb KOHUEHTpauuH CaMOpPOJAHOH MEAH W3 3HAOrEH-
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HbIX MEAbCOAEPXKALLUX pacTBOpPOB U (qtouaoB B 6opTy
MOABOOALIETO KaHajla OCTbIBalOWIMX 0a3anbToB TENa
TpyO4arToro Tuma, ¢ OCaXXa€HHEM MEAW B JIaTePUTHU3H-
pOBaHHOM M OpeKYUpOBAHHOM Ty(de KUC/IOro CocTaBa B
MOoAOLIBE MOKpOBa TOJIEUTOBBLIX 0Oa3aibToB. HMCTOUHH-
KOM oOoralucHus Meabl0 Cyab(aTHbIX pPacTBOPOB B
JaHHOM CJlydyae MOTryT ObiTh KOMIUIEKCHbIE MeEIHO-
HUKEJIEBblE PYyAbl MAaMOHCKOro kommiekca Iloakonon-
HOBCKoro u lOOuaelHoro MectopoxaeHui (puc.S).
MHTepecHO B 3TOH CBA3M OTMETHUTb, YTO B MPOLIECCE
KOMIUIEKCALMHU JIMTOXHMHYECKOTO MeTOJda MOMCKOB MO
popMaM HaxoxxaeHus aneMeHTOB (MIID) u anektpo-
pa3BeNOYHOr0 MeTOda 30HAMPOBAHMA CTaHOBJIEHHEM
Toka (3CT) [22] Ha IOOuneiHOM MeCTOpPOXKIEHHH
CYNbQHUAHBIX MEIHO-HUKEJIEBBIX PYI, BOCTOYHEE BbIfB-
NeHHoH Gypervem (ckBaxkuHa 227) pyoHOM 30HBI, Ha
rpaHyue BMeLlalolenl Tomuyd 1 rabépouaoB BbisiB/iEHA
nepcnektuBHas nosaudnemMeHtHas (Ni, Cu, Pb) aHoma-
s WHpUHOH no 500 M, rae OoTMeYeHHass KOHTPACT-
HOCTb COCTaBJIAET. MO HUKENK — 6, no Mean — 2.4, no
cBuHLy — 0,8. ITo nanneiM 3CT 3gech ke PukcupyeTtcs
MaKCUMYM CYMMApHOH M Ka)KylUeHCs CyMMapHOH npo-
BOAUMOCTH.

JHaAMEHaATENbHO, YTO B CEBEPHOIN YacTH OTMe-
YE€HHOH 30HbI (pUC.7) B Oa3aJIbHOM FOPH3OHTE NECYaHo-
rpaBMAHON ToM (D;mm) B ckBaxuHe 242° (rmy6uHa
68,5 M) 10 aBTOPCKOMY XHMHUYECKOMY aHanu3y (Tab6n.4)
coacp>kaHve menu aocturaer 1.41%, Hukens — 0.01%,
kobansta 0,0035% (nabopatopua I'TT1 "BopoHexreo-
norus”, aHanutuk E.C. JIbBOBa).

K HacTosleMy BpeMEHH B MHUpe U3BECTHO OoJiee
30 obnacteit pa3BuTHa 6a3anbTOB, B KOTOPBIX OTMEYa-
I0TCS1 pyAonpossiieHHs Meau [16]. B Hanbonee n3yuen-
HbIX dape€oJiaX pa3BUTHA TOJIEUTOBBLIX 0a3aibTOB MIATO
Jlexana (Muausa) B paiione Carap (6asanbtel [leBasixa-
pu) ormeuyeHo [16] no 20 menkux nposBiaeHHit camo-
POOHOM MEIH, XalbKOMUPHUTA U MaslaxuTa. B Tpannosoii
NpOTEPO30MCKO-ME3030ACKON ToMe 3aHckap LITaTa
Kawmup Takxke obHapyxeH [16] paa nposBiaeHuii ca-
MOpPOIHOHN ME€IM, B KOTOPLIX ONHCaHbl MEAHbIE KOHKpE-
und BecoM no 10 kr. Kcrati, mo060nbiTHO OTMETHTS.
YTO Ha A3blKe€ noxadHW "3aHckap" o3HauyaeT "MeaHblit

bpoHT".
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Puc. 7. Cxemarnyeckasi kapra MouHocTel 0a3anbToB [loakonionnoBekoro-KOomneHoro J1aBoBoro noJisi (1o

|14]) n BbIsIBJIEHHbI€ KOHUEHTPALUMNH MEAU: 7 - U30/UHUU MOWHOCMel 6a3ansmoe; 2 — MeKMOoHUYeCcKUe HapyweHus, 3 —

Xepnosas Yacme 8yfikaHu4eckold nocmpouku, 4 — ckeaxuHa u ee Homep, 5 — 2eonoauveckue paspessl: I-1, -1l — yepes [Modko-
/T00HOBCKOE MEeCcmopoXxoeHue MeOHOo-Hukenesbix pyo, IV-IV — npodonbHbild pa3pe3 no KObunelHoMy mMecmopoXO0eHUu mMeoHO-

Hukeneebix pyd; V-V — skpecm O8yx MecmopoxoeHull

Tabauua 4
JlaHHbIE CMIEeKTPAJILHOI0 U XHMHYECKOro anajin3os ""'meaucteix' nmecyanukoB (D;mm) oOuaeiiHOro yyacrka

(roro-BocToK BopoHeKcKoil aHTeK/in3bl) (Mac. %)
1 P

No[cksakuna/| Ni | Co [Cul Cr [ Ti | V [ Mn | Pb | Zn [Mo[Sn[Zr| Ag [Ba|Hg [ P [ Cd
rayOuHa, M (¥ g 1 q # |
122907722 [ 045 | 0,04 [0.7] - [0,003[0,0016] 0,02 [ 0,018 | 0,002 0,00 - [ 0.2 0,001 [0.01]0,01] 0.3 [0.01

1 t—t 5 1o+ —+—1 o % 1 | 73

2| 230%81,0 10,001 | cnex | 0,3 LO,OOISJ_L(_),OOZP 0.001 | 0.035 0*0014L - |cnen cneﬂFO,O3 g Hfios - |cmem]- -
131 7967774 | 0,01 [0,004 [ 1,0 enea 0,07 40,00@0.08 0,00110,007] - | - To2]0001001] - [0,03] -
(41 242%68.5 | 0,01 [0.0035[1.41] | f ] {5]

5[ 2307810 | 0,035 [ 0,015 0,51 | I

[MpumeyaHue: 1-3 - cnekmparnbHbIU NonyKonuyecmeeHHbIl aHanu3 (nabopamopus Y4YIT3, aHanumuk M. CunaHos); 4,5 — xumu-
yeckul aHanu3 (nabopamopus I'TT1 "BopoHexzeonozus”, aHanumuk E.C. /lbeosa)

Anekcanaep [16] otmeuaet ana tpannos JlekaHa
XapaKTepPHOCTb MPOABJIECHUK MEIMU B My3bIpyaThbIX, IllJIa-
KOBbIX, TPYOOOOpa3HbIX, TPELIMHOBATHIX H OpeK4Yupo-
BAHHBIX YaCTAX TPAIMIOBBLIX TEJ C IMEIUIOBbIMHU CIIOAMH,
UEOJIMTU3UPOBAHHBIMU yyacTKaMHu. [ldTHa Manaxura c
TUMUYHOM BTOPUYHON MUHepanu3auueil B nmopoae ('3e-
JIEHas 3eMJIA") 4acTo CJIy)KaT WHAUKATOPOM 3HAYHUTE/Ib-
HOM KOHLIEHTpaLMU MEAU B Mpeaeiax JaBoOBOH TOJIIIH.

JKCKYPC K HCTOPHH METAIULYPIrUH
3M0XH OPOH3EI

[lepsbie nmonbiTkH [23] BeIMJIaBKA meau B Boc-
ToYHOM EBpone u3 menHou "3eneHu", "CUHH" WM u3
pyaA "MeAUCTBIX" NMeCYaHUKOB OTHOCATCA K Hauvamy Il
uim naxe koHuy III TeicAueneTus A0 H.3. Ha Ypaie,
[Ipuypanee, Bkarouyas [lpukambe, 0acceinsl p. benou u

qyacTu cpeaHero teyeHus p. Boaru (nepmckue "menwm-
CTble" mecyaHukH). [IepBbIMU OTKpBIBATEISAMHU MEIHBIX
pya ObUIM pPyAO3HATUbl CKOTOBOABI-KOYEBHUKH, KOTO-
pbl€ HAXOJMJIH MO APKO OKpALU€HHBbIM BBIXOJAM 3O0HBI
OKHUCJIEHUS CYJIbPUA0B MEAU U CAMOPOIKH MELH.

H3BiieyeHue caMOpOIHOW ME€AH U3 KYCKOB IJIOT-
HOM MEAHOHW pyAbl C MOMOLUIBLIO OrHS MPHBEJIO K MOSB-
JIEHUIO T€XHOJIOTUM BbITUIAaBKKM Meau u3 pyasl. B EBpo-
e HEOJIUT C MCIOJIb30BAHWEM OPYAUIN TpyJda M3 KaMHS
koHyaetrcs B III-II TeicsueneTnsx no H.2. B MenHoO-
KaMEHHOM BeKe (IHEOJIUT WIM XaJIbKOJIUT) Oblila OCBOE-
Ha njaaBka meau [23]; II TeicsiyeneTHe A0 H.3. - HacCTy-
nuJ1 OpOH30BbIN Bek, a ¢ XIV Beka /10 H.3. Ha4aJICs XKe-
JIE3HbIN BEK.

Haubonee panHue pa3paborku mean B Ebpone
MMEJIK MECTO B JAPEBHUX TIPEUYECKUX TrocydaapcTBax —
okosio 2800 netr no H.3. [23], a nepBas OpoH3a Oblia
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Becmu. Boponesc. yn-ma. ['eorocusn. 2004. Nel.

noJy4yeHa HapoaHOCTAMH Manoit A3uu. B ueiom xe B
Espone, Bxiatoyas [IpuuepHoMopse v CeBepHbift KaBka3
KyJbTypa Me€IHO-KaME€HHOro Beka Oosnee UIMPOKO pac-
npocTpaHiiachk okojo 1700 net ao H.3, a B perHoHax
coBpeMeHHON Poccun — B OacceiiHax pex CpenHero
Ypana, Kamsel, Bsatku, Betnyru, Oku, CpeaHeit Bonru
okos0 1400 neTt 10 H.3. bonee WHUpPOKO Meab cTajla MC-
NoAb30BaTLCA CTEMHBIMHU MUIEMEHAMU B CBA3H C paspa-
6oTkoM pya B paiioHe baxmyTa [23].

['paHHLBI MEAHO-KAMEHHOI0, OPOH30BOr0 U Xe-
JIE3HOT0 BEKOB oOfpeaesieHbl B aOCOJIOTHOM BO3pacTe
MPUMEHMUTEJILHO JIUWb K OWKyMeHE ("LHUBUIH30BAHHO-
My MUpy") [23], T.e. B OCHOBHOM AJ18 CTpaH BOCTOYHOM
yacti CpeauszeMHoro mops v llepenHeil A3uu, 31ech
3n0xa OpoH3bl Hayalach NO pa3HbiM oueHkaM Ha 1000-
500 neT paHblie.

B CeBepHoit AMepuKe MEOHO-KAMEHHbIA BeEK
Obl1 CpaBHUTENILHO HAA0JIro 3aTaHyT, Tak B.M. BepHan-
ckuil coobwaet [(24]: "B Hayane XVIII Beka, no opra-
HH3aUMHK OOJIbLUUX CEBEPHBIX KaMIMAaHUM, 3aHUMAKOLLUX-
cs noOblyeit MexXoB, Melb UMeEJIa Ha CEeBEpE, B Telepell-
Heid KaHane v CoenuHeHHbix lllTaTtax, erue 00bwioe
3HAYE€HUE U ABNANACH €AWMHCTBEHHBIM METAJJIOM, H3-
BECTHbIM J>KMBIIEMY TOraa TaM YeJIOBEKY'. JTa Melb
Obina camopoaHoi M nOoObIBanach M3 aTHOBHAIbHbIX
neckoB MenaHoil pexu, Bnaaawowen B THXHA okeaH, H
MenHopyaHo# peky, Brnagarouei B CeBepHbid JlenoBu-
ThiH OkeaH. EBponefiupl, nepsbIMU BbllLEAUIME HA Oepe-
ra 3TUX peK, OKa3aJIMCb B JMOXE MMOMJTHUHHOTO MEIHO-
KaMEHHOI'O Beka.

[loznHee B 3TOM pernoHe CeBepHOH AMEPUKH
(wtar MuyuYMrad) yCTaHOBJIEHO KpYyMHeHLIee MeCTOpo-
KIAEHUE CaMOPOAHOM MeAHM B FEHETUYECKOH CBA3H C
30HaMH aKTHUBH3AUHMH HWKHENMPOTEPO30MCKUX Oa3aib-
TOBBIX J1aB Ha OXHOM Oepery o3. BepxHero Ha mnoJy-
octpoBe KaBuHo. B apeBHOCTH caMOpoAHYIO Medb B
3TOM peruoHe N0ObIBAIM HHAEHLBI — JAKOTbl U I'YPOHBI.
3pech Obln BCTpeUYEH OOMH M3 CaMbIX KpYI{IHBIX CaMo-
poakoB Meau B MHupe [25] — 13,7 x 6,7 x 9,4 M pa3me-
pom U Maccoil 420 ToHH. ['eHeTHYECKH B pailoHe Bepx-
Hero O3epa npeanonaraeTcs MeXaHU3M BOCCTaHOBIE-
HUSt M€ U3 CYJIbPaTHBIX MEAbLCOAEPKALUIHX PacTBOPOB
xene3zoM: CuSO,+Fe = FeSO,+Cu.

MccnemoBanue TeppuTOpHM  0acCEHOB  peEK
Inectp, [loH, BoJsira noka3sbiBaeT LUIUPOKOE HCMOB30-
BaHHE MECTHbIMH MJieMeHaMHu MeaHblX u3genuit. Ilo
coobuieHmo A.3. Bunnnkosa n A.T. Cutrroka [10] "Bce
METAJIIMYECKHE H3AennUs U3 abaleBCKUX NMaMATHHUKOB
clenaHbl U3 MEAH, NOObIBAaBLIEHCA HAa BOCTOYHBIX OT
JloHa TeppHTOpHAX, U HU B OAHOM CITyyae He HaHIEHO
U3neInii U3 OpOH3bI KaBKA3CKOro MpPOUCXOXAEHHSA, Ka-
KUMH MOJIL30BAIMCh KaTaKOMOHbIE MyIeMeHa”.

JInme 6nmxe k cepeanHe Il TeicsueneTus oo H.3.
Ha MO3JAHEM 3Tane pa3BHUTHA MECTHbIX KaTaKOMOHbLIX
MIEMEH, YaCTHUYHO MPOUCXOAMT COENHHEHHE TPaAdHLIHH
KaTakoMOHo# u abameBckoil kynbTyp. UMEeHHO TOraa
Ha TrpOMAaIHbIX MpoCTpaHCTBaX EBpornbl, BKIOYas H
Cpennuii JIoH, bopMupyeTcs HOBOE 0OBbEAWHEHHE [LIe-
MEH, MOJIYYMBLIWX Ha3BaHUe "CpyOHBIX" — No ycTpo#-
CTBY NIpPEBHUX CpyOOB B MOTHIbHBbIX iMax [10].
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Jlanee Te xe uccnenposarenH [10] yTBepxaatoT.
yTo "OpOH30Bble H3AENUA CPYOHBIX MJIEMEH H3rOTOBJIE-
Hbl U3 Cbipbs, 100bIBatOLIETOCS B BOMXKCKO-Y panbCkom
pEerHoHe, TO €CTb NpexHue cBA3n ¢ KaBkazom Oblii
pepBaHbI'".

[Ipn packonax namsTHHKaA-MOCEIKA CPYOHbIN
METANNYpros y ¢. MocosioBka Ha peke bHTIOr B AHHHH-
CKOM paloHe BopoHexckoi o00aacTH (pyKOBOIAHNH
PacKoOMoM apxeoyiord BOpOHEekCKOro rocyHMBepCHTETA
B.A. Caraiigak, a nosaHee A.Jl. IIpaxuH) oOHapyxeHO
HECKOJIbKO MAacTEepPCKHX MO MPOH3BOACTBY NUTHEM pas-
HOro poaa MeAHbIXx X OpOH30BbIX H3AENAHH. BHCJIO-
OOYLUHHX TOMOpPOB, CEPNOB, KOCApeH, HOXEH, MIOCKHUX
TOMOPOB-TECE/, HAKOHEYHHKOB KOMbA. 34€Chb TaKXe
YCTAHOBJIEHbI MHOTOUYMCJIEHHBIE HAXOAKH JIMTEHHBIX
¢opM M MIaBUAbHBIX 4all, INTMHAHAA OCyda, HU3ae/us
U3 KpPEMHSA, KOCTH, psAd KaMEHHBIX Opyaud Tpyna,
O0JBIWKUHCTBO M3 KOTOPbIX [6] MMeeT ropHOMeTawLTyp-
rHYECKOE Ha3HayeHHe, MPEUMYILIECTBEHHO CBSAI3aHHOE C
apobJieHueM pyabl (KaMeHHble NecTbl U MOJOThI). Kpo-
ME TOro, OOKFapyXeHbl Opyaus Ky3He4YHON 006paboTkH
METAJIJIHHECKHX MPEAMETOB, KYCOUYKH LUNAKOB, MERHOH
pYdbl, BbIMIECKKH MeTai1a [6,9,10].

OueHuBas 3HA4YEHHE OTKPBITHH apXEOJIOroB Ha
MoconosckoM nocesnieHuu, A J1. [lpsgxuH noaouyepkuBaet
[6], "4TO peyb HWAET O TMOCENKE MeTaTypro.-
JIMTEHLINKOB, NaBIIUM CBHUOETENbCTBA MPOU3BOACTBEH-
HOH OEATENbHOCTH, HE TOJIbLKO KOJUYECTBEHHO, HO H
KayeCTBEHHO MPEBOCXOAALLNE TO, YTO ObLIO M3BECTHO
g0 cux nop no EBpasuiickoit MeTauTypruyeckoii
MPOBUHUHH IMOXHU NO3AHEH OPOH3BI".

MoOCONIOBCKHI TPOMU3BOACTBEHHbIH KOMIIEKC C
OOLICH HarpaBJEHHOCTbIO B 00J1acTH MeTannoobpaboT-
ki [8] U ¢ yepraMH BHyTpeHHel cneudaniu3aluuu pe-
MECJIEHHUKOB I10 JIMTbIO W MeTaioo0paboTke GpoH30-
BbIX HM3I€JIMK OTAENbHLIX BH10B OPYAUH Tpyda, HHBEH-
Taps WIH OPYXKHA (TOMNOPbI, CEPIibi) UK 3arOTOBKH WA
ykpalwieHun [8] oOpa3oBbiBanM peMecieHHbIN KiaH,
Kyla BXOIHJIM MacTepa C CEMbAMH, UJIEHbl KOTOPbIX
Y4acTBOBIH B MPOMU3BOACTBE C mnepeaayeil ofnpita no
HacJIeACTBY.

PazMax npou3BOACTBEHHOTO KOMIUIEkca oOCy-
KUBAN MOTPEOHOCTH LIHPOKOH OKPYrH, KOTOpas MpH-
HaJyexaja He OIHOMY TUIEMEHU, @ TJIEMEHHOMY COO3Y
[10]. B peann3aumn npoaykuHH OCHOBHYIO pOJib HIpa
OOMEH, BO3MOXHO, C NMOCENEHUAMHU CPYOHOM KyabTyp-
HO-UCTOPHYECKOH OOLIHOCTH HE TOJILKO CMEXHbIX, a H
yAaneHHbIX paHOHOB CTEMHOM U JiecOCTeNHO# 30H Boc-
ToyHoHW EBponel, Bkmouas 6acceiinsl JloHa, J[oHUa,
Bonrn n HOxHoro Ypana. BeickasbiBalotcs npeamnono-
xeHus [10], yto "Ha JloH Morau nonagath He TOJILKO
roToBble OpOH30BBIE M3AENHA, HO M ChIPbE M3 1OrO-
3anagHbiX paioHoB JloHeukoro 6acceitHa". Cnenyer
OTMETUTD 3aktoyeHne A.Jl. Ilpsaxuna u coasTopos [7],
O HaJIM4HUHU MaATEpPHANIOB, CBHIETEJNLCTBYIOLUHX O "COO-
CTBEHHOH MeTasoobpaboTke, a B kako#i-TO cTeneHu,
METAJLLTYPrHH Y AOHO-BOJDKCKMX abalueBiieB, 0coGeHHO

B cBeTe (PUKCAUMH NaHHOA KynbTypbl B palioHe pyno-
nMposABiEHHA MeaHn JJoHeukoro kpsxa".



[onesnwbie uckonaenwle

[lonBoas WTOr NpHBENEHHOTO 0030pa MHEHHI
apXxeoJioroB O ChIpbeBOM 0a3ze MEIHLIX pyn Ans Meran-
JTYPTHH OT HayanbHbBIX MEPHUOOOB IHEONUTA, NOCIIEIOBA-
TeJIbHO CMEHSABIUMXCA KAaTaKOMOHBIX nyieMeH, MpeacTa-
BUTENEH COOCTBEHHO a0AIUEBCKOH KyNbTYpLl, NOHO-
BOJDKCKUX alalleBUEB H, HaKOHell, 00beaMHEHHUS Me-
TaTyproB CpyOHBIX IUIEMEH 3MOXH MNo3AHEH OpPOH3bI
necoctenHo 30Hbl B OacceitHe Cpeadero J{oHa, mno
npeacTaBjleHUAM OOJIbLIMHCTBA CMeUHAIMCTOB MNOCe -
HHE HE HMEIH MECTHON cCbipbeBoii 0a3bl [5,6,7,
9,10,11,12}, a ucnons3oBanu nonydabpukaTsl UIH MPH-
BO3HbIE€ pylbl U3 paHOHOB Bosro-Ypansckoro peruona,
3aBoimkba, KaBka3a nnu Jloveukoro Kpsixa. BpoH3osbie
H3neausa (BTYJIbYaThi€ TOMOPbI, KENbTbl H CEpMbl-
kocapu) M3 nec4yaHoW HioHbI O6aM3 r. Boryuap u cena
Tepewxoso (TepelukoBCkUM Kiaa) U paa aHATOTHYHBIX
HaxoJ0K KeJbTOB B BopoHexckoi obnactu y cen [pe-
Mauybe, PynkuHo, PenbeBka, Crapasg KanutBa u B Jlu-
neuxkon obnactv y ropoaa 3ai0HCKa B CaMOM KOHLE
3M0XH OpoH3bl, yBs3biBalOTCA [10] Takxke ¢ ceBeponpu-
YEPHOMOPCKMM O4YaroM MeTtannoodpaboTkH, MOSABHB-
lUMcs Ha TeppUTOpHUH JloHa. MHTEpPECHO. 4TO B TO# Xe
Uiowaay necyaHblX MIOH AOJIMHbI P.JJOH packonaHbl
(1989 r.) octaTkU MAaBUNBHOW NEYH, LIAKH, COCYAbl U
apyrue uiaenuda [10]. A He ABAAETCA M 3TOT NMAMATHHK
Ha4yajloM OTKpbITHA HOBOrO LE€HTpa METALTYpPruH, Oeu-
CTBUTEJIbHO C MpU3HAKaMU [PUYEPHOMOPCKOro THUNA
METanooo0paboTkH, HO MnpeacTtasisiloulero coboit He
Kian, a MnoceleHHE INEeMEHHU PEMECIEHHHUKOB 3MO0XH
no3aHeil GpOH3BI ¢ MECTHOM ChIpbeRoit 6a30if B pac-
CMAaTPMBAaEMOM PErHoHEe C Y4YE€TOM PCaJIbHbIX HAXOHO0K
CYJib@PUOHBIX W CAMOPOIHBIX TMPOABJIEHHH B HKIXKHOM
bopty IlaBnoBckoro BbicTyna (puc.2), rae OHHM BO3-
MOXXHO MOTJIM ObITh AOCTYIMHbI MJIs QOOBIYU B €CTECT-
BEHHbIX OOHaKeHUAX?!

Metannorpaduyeckui W CReKTpaTbHbIA aHaH-
3l 00pa3LoB NpPoOyKUMH U Cbipbf MOCOJIOBCKOrO MoO-
CeNeHUS METAJUTYProB H JIMTEHILNKOB GbUIN MPOBEAEHDI
B JabopaTopuH ecTeCTBEHHOHAaYy4HbIXx MeToaoB MA AH
CCCP. H3yyeHo 55 npeameToB [12] U3 Meau UNH Cria-
BOB Ha MEIHOM OCHOBE, M JiMllb OJWH cepeOpAHbIH
npeaMet. OCHOBY KOJIJIEKLUMH COCT3BJIAIOT OpYIHs H
MeTaUIypru4eckoe Chipbe (COOTBETCTBEHHO 22 W 24
aHAJIM3a), a TAKXKE YKPALIEHUS, COCTARIAIOLWHE LECTYIO
yacTb (9 aHann3oB). OCHOBHOW MeTaLTyprU4eckoi
rpynnoit (puc.8) sABnseTcs METANTYPrHUECKH 4HCTaS
menpb (34 asanusa unu 61,8% ot 001ero KonM4ecTBa),
a O0JA BTOpPOM rpynnbl HU3AEAUH N3 OJIOBAHHBIX H
MbIILBAKOBHCTBIX OpOH3 CpaBHUTENIBHO Maia (pUc.8).

AHUIMTHYECKH H3y4yeHHble H3genus Moconos-
CKOTO MOCENEHUs HM3roTaBJMBaJIM O ABYM BapHaHTaM
TexHoJormyeckux cxem [11]: | — nurbe ¢ He3HAUUTED-
Hoii nopaboTko# BCero kKoprmyca usgenus (CTeneHy oo-
watna 40-50%) u Gojsee cyuiecTBeHHoi KOBKOH pabo-
yeit yactu (creneHu obxarua 50-70%); 11 — dpopmoo0-
pasyloulas KoBKa w3nenud (cteneHp o6xatus 70-
100%), roe B KaueCTBE ChHIPbSi HCMNONb30OBAJICA JIMTOH
METaJll, He CBfA3aHHbIH C KOHEYHOH ¢$OpMOH H3aENus
(HanpuMep, nonoca, OTpe3aHHas oOT YIUIOWEHHOro

C/IMTKA, MOJIHOCTLIO nepepaboTaHHas koBKoM). Yauwie
HCI0J1b30BAJICA BTOPOH BapHaHT TEXHONIOrHHU (puc.8).

B MocoaoBckOM noceneHHH NMpHMEHSJIUCL CBOM
VCTOHYHMBbBIE U CTAOMWJIbHbIE MPHUEMBI W HABLIKHM MeETal-
11000padoTku [11] — ucnonb3oBaHMe MeTaLTypruuecku
"YUCTOH" MeEIH, U3rOTOBJIEHUE OPYAHH Tpyda, OpyKHS
CJIOXKHBIX (POPM JINTbEM, KY3HEUHYIO POPMOBKY MENKUX
OpYAHH Tpyda M YKpalICHHU TNPEUMYLUECTBEHHO XO-
IOIHOH CBOOOAHOM MM PUrypHOH KOBKOH C Npomexy-
TOYHBIM OTXXHMIOM HJIM HENOJHON KOBKOW B HH3KOTEM-
nepatypHbix (300-500°C) pexumax. opsiuas nopabot-
ka MeTtajula (C TeMNepaTypHbIMM HHTEpBaJlaMd KOBKH
600-800°C) npousBoaunachy ropasno pexe. IIpu 3Tom
N0J15 ONOBAHHbLIX OPOH3 B MU3ENHAX, @ COOTBETCTBEHHO
H NoTpeOHOCTL UMMNopTa A00ABOK 0JIOBA M, BO3MOXHO
MbIILbSIKA, OBUIM HE3HAYUTENbHbI. ABTOPbI HCCJIEJOBa-
HHU#l [1]1] oOpa3uoB wnakoB MOCOJIOBCKOTO MOCENIEHHS
NIENIAOT BBLIBOJ, YTO BCE OOpa3ubl MOJyYeHbl MPH Bbl-
MJlaBke MeTajla U3 pyabl M NPEeACTaBASIOT coO6oi Me-
TAJUTYPrU4eCKHUH LJaK.

CoOOTHOLUEHHE THMOB OpOH3 B HCCJENIOBAHHOI
KOJUIEKUHH: O0JIOBAHHbIE OpoH3bl (10 aHanu3oB wnu
18,2%), cOOCTBEHHO MBILLILAKOBUCTLIE OpOH3bI (7 aHa-
n3oB unu 12,7% xonnexkuuu). IlepBbie He ABIAIOTCA
reOXUMHUUYECKHU OOHOPOAHBIMH M, BEPOATHO, UMEIOT pas-
nu4Hoe npoucxoxnaeHue [12]. Bropsie accounupyrorcs
C XUMUKO-MeTautypruyeckor rpynnoii BK (Bomkcko-
KaMCKOH) HJIM OTOXAECTBJAIOTCA MO Maloil KOHLEH-
Tpauuu cepebpa [11] ¢ xumuueckoit rpynnoii EY (ene-
HOBCKO-YIIKAaTUHCKO#). CBoeoOpa3re MbILIbAKOBUCTBIX
OpoH3 MOCOJIOBCKOro nocefieHUs NpOSBUAOCH €llle B
TOM [12], 4TO 30€Cch UCNOAb30Banach B KOJHYECTBE Chl-
pbsi — 4Y€pHOBas M€Ib, O YEM CBUACTEAbCTBYET OYEHD
BbICOKOE coaepxaHue xene3a (10 1-2%) u Hukens (o
0,3-0,5%). AHaM3 KOHUEHTpauMMh 3JIEMEHTOB-NpPUME-
Ce M 3aBHCHUMOCTH MEXOY KOHUEHTpaUHUsIMH HEKOTO-
pbiX NMpUMeEcEN B U3aenuax M3 MocCoJIOBCKOro nocene-
HUA HE OTBEYAET OHO3HAYHO Ha BOMPOC O NPHHALIECK-
HOCTH CbhIpb€BON 0a3bl M1 METALTYPrHY€CKOTO MPOU3-
BOACTBA K OINpENESIEHHOMY PErHoHy H XHUMHYECKUM
rpynnaM. Uccneposarenu [11,12] Hanbonee 6:.1M3kuMHU
Ha3biBalOT Bosro-Kamckyrw rpynny (BK), 3akamckuit
pPErHoH (NpyU 3TOM OTMEYAETCA, YTO "OKOJO MOJOBHUHDI
3aKaMCKHX HU3AEJIUi OTJIUTbl U OTKOBaHbl U3 MEAUCTHIX
necyaHukos llpuypanss (MII), B To BpeMsa kak 00Jib-
liasgs 4acTb MOCOJOBCKOro cobpaHus MpeacraBlieHb
measlo BY (Bonaro-Ypaibckoro pervoHa), UCTOYHHKH
KOTOPO#H pacnojioxXeHbl BOCToUHee Ypana)". OueBUIHO,
CTOJIb OOLIUpHAs reorpadusa npeanosjgaraéMbiX NOCTyn-
NIEHHH CbIpbS MJIK U3AESHIA M3 Meau U OpOH3bI B paiioH
CpeaHero JloHa nMpocTO HEBEPOATHA C YYETOM peailb-
HbIX YCJIOBUH TPAHCMOPTHPOBKH PYyAbl WU H3AENHM
CYXOMYTHbIM IMyTEM HAa OrPOMHbIE PacCTOAHHUA C Yyue-
TOM CE€30HHOCTH roaa, HauYHEM Ha MYTH OOJBLLUUX U
MaJbiX peK, MPUMEHHUTENbHO K HEOOJIbIONH YHUCIEHHO-
CTH HacCeJIEeHUA TUIEMEHHBIX OOLIHH.

CBoeobpa3re MOCOJIOBCKOro cobpanus ¢ Haubo-
nee BBICOKOH JOjiel B H3AENUAX METaypruyecku
"yucro" MeaH, HAIMYHE MECTHBIX PYAONPOABICHHUH
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Puc. 9. PacnonoxkeHHe 0CHOBHbIX apXe0JIOTHYeCKHX NAMATHUKOB 3M0XH OPOH3bI JIECOCTENHOI 30HbLI Oacceii-
Ha CpeaHero /loHa Ha ocHoBe cxeMbl A.3. BuHHHKOBa, A.T. CuHiok [10] ¢ cokpalueHHnaAMH: 1 — 2paHuysl coepe-
mMeHHoU Boporexckol obnacmu, 2 — noceneHus;, 3 — KypaaHbl, MO2unbHUKU, cesmunuwa. lNpumevaHue: yugpamu o603HayeHs!: 1-
12 nocenexus (u3 Hux 9-13 Ha epe3ke). 1 - Moconosckoe, 2 — bopoeoe, 3 - bopwego, 4 — Masiukoe 2opoduwe (kpenocmb, cenu-
we u Moa2unsHuk), 5 — KonaHuweHckue cmosiHku, 6 — LLlenasckue cmosiHku, 7 — BepxHekapabymoseckoe; 8 — Typoeckoe: 9 — YHu-
eepcumemckue cmosHku, 10 - Huxoeckue, 11— Macnosckoe, 12 — LLlunoeckoe, 13 ~ Tasposckoe, 14 — 34 — KypaaHbl, MO2USbHU-
Ku, ceamunuuwa: 14 — BeedeHckuu kypeaH, 15 — Hosocunbsckuu mozunbHuk, 16 — Yepmosuuxul MoaunbHuk, 17 — KoHdpawoeckud
moaunsHuk, 18 — Cmapoeedyeckull MoaunsHuk, 19 — HosoycmaHnckuld mozunsHuk, 20 — Cacosckue kypaaHbl: 21 — CmosHoecKull
MO2UNbHUK, 22 — Onbxogamckul MoaunbHuK; 23 — KypeaH Kybaesa mozuna, 24 — Naenosckul mo2unsHuk: 25 — MNacexoeckuil Mo-
2UNbHUK,; 26 — UInbMEHCKUU MO2uUNbHUK; 27 — TpembAKo8CKUU Mo2unbHuK, 28 — Lupseackuli MoaunbHuk: 29 — Qunamoeckul Kyp-
2aH, 30 — lNepsbit Bo2yyapckul mozunbHuk, 31 — Bmopou boeyyapckul moaunbHuk, 32 — TazaHckul MoaunsHuk: 33 — Xoxors-
cKul Mo2unbHUK, 34 — KapasswHuKkoecKul MoaunsHuk, 35 — Bnaco8ckull MO2unbHUK

CAMOPOJIHOW MeaHU M psiaa CyAbPHUAHLIX CKOTUIEHHI €€ B 3aKIIOYEeHHe

nopoaax rmnecyaHo-kaoauHOBOM ToawM (Dsmm) c xa-
paKTEPHbLIM COCTAaBOM pyabl (Tabj.4), co3maloT peasb- [lpuBeneHHbIA MaTepnan 060CHOBBIBAET MHEHHE

Hble FeONOTHYECKHE YCJIOBHMS BO3MOXHOCTH MepeoTnio-  dBTOPOB, YTO HCCIEAYEMbIH PErHOH C OOJIBLIMM KOJIH-
)KEHUS CKOMJIEHUH MEIMCTbIX MUHEPAIOB B pa3jiuHpiX  HECTBOM MaMATHHUKOB 3MOXH OpoH3bl (puc.9), B TOM
(bopmax B OCaJKax asJIloBHR P. JIoH U ee NMPUTOKOB. HHCJIC NCTAJIbHO H3YUYEHHOIro apxeojioramu KPYITHOTI'O
JTO, B CBOK OouYepedb, CBUAETENLCTBYET O MpEANnocChLI- MoOC0J10BCKOI0 NOCCJICHNUA METAJUTYProB 3MOXH N031-
KaxX CYILECTBOBAHHA HE3HAYMTE/NbHOH MO pecypcHoMy  HeH OpOH3bI, B COBOKYINHOCTH C MPAMBIMH reofioruye-
NOTEHLHANYy MECTHOMW CbIpbeBOii 6a3bl Meau UiA pa3BH-  CKUMH KPHTEPHAMH, 06/1a1a€T BLICOKOH BO3MOXKHOCTbIO
THS METALTYpruy 3MOXH NMO3AHEN OPOH3bI B JIECOCTEN-  HANHMYMA MECTHBIX MENIKUX pPYIOMPOABIEHHH Meau
Ho#t 30He CpenHero [JoHa. (BKJIIOYAA CaMOPOAHYIO MEdb M MEIHOE OpyAeHEeHHe
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[lone3nvre uckonaemvle

30Hbl OKUCJIEHUA CYab(UAOB MeOU B "MeIUCThIX" mec-
YyaHHKaX) B €CTECTBEHHbIX OOHa)XCHHMAX JIEBOHA U aJl-
JIOBHAILHBIX OTJIOXKEHUAX pekH J[OH M ero mpuTokoB
(pp. butior, TomyueeBka). ABTOpbI yOexa€eHbI, YTO JO-
Oblya pyasl, BbilU1aBKa U 06paboTka MeTalla Haxomu-
JIMCh B OJJHUX pYKaX, a MECTOMNOJIOKEHHE PEMECIIEHHOTO
KJIJAHOBOI'O [IPOM3BOACTBA C OIMpeAeNeHHbIM 0Oaraxom
OMbITa YU 3HAHWH ObLLIO CBSAI3aHO C TEM pPAaOHOM, rie
HMEETCA MECTHas pyda U TOMJIMBHOE Chipbe A1 Meyei.

C y4eTOM HM3YYEHHOCTH PYJOT€HHH OCaZO4YHOro
yexsia pernoHa CpeaHero JloHa (a OoHa, HaJ0 NpPU3HATD,
AOCTAaTOYHO HEpPABHOMEpPHA), MOXHO O0OOCHOBAHHO
npeanoyiaratb OTKPbITHE APEBHUX pyaopa3paboTok
Meau B Coptax noauH pek [loHa u butiora B npenenax
[1aB1OBCKOr0 aHTUKJIIHHAJIBHOIO BHICTYNA.

Haubonee nepcnekTUBHOM HOXHOM TUIOLALBIO
HOBBIX TE€OJIOTHYECKHX U apXEONOTHMYECKUX OTKPBITHI
npeacraBigeTcs npaBoOepexbe AOJAHHBLI p. JIoH Ha
nnowanu ot cea B. Mamona v OceTpoBka 10 CTaHHLBI
BewnHckas, a Takke y4acTOK HWXHEro teueHus p. To-
JTY4E€EeBKa.

CpaBHuTENbHO cnabee H3y4YeHHbIM, HO TaKXke
MOTEHUHAIBHO MNEPCMNEKTUBHBIM HAa OOHapy)KeHue He-
OoNbUIMX NMPOABIEHHH MeAHW (B CAMOPOAHOM, CyabPH-
HOW (opMe U B BHIAE XKEJNe3UCTO-MENAbCOAEPHKALLHX
CKOIJIEHH# 30H OKUCJIEHUA) B NECTPOLBETHBIX NECYaHO-
PaBUHHBIX AJUTKOBHAJIbHBIX OT/IOKEHHUAX ABJseTCA Oac-
ceiH npuToka JJoHa - peku butior B npeaenax AHHHH-
CKOro NMOJHATHA K 10ry OoT MOCONOBCKOro MOCENEHHUS.
30eCb B Y4YacTKaX HEOTEKTOHUYECKOWM aKTHBH3aLMH
TAKXKE€ UMEKTCA ONaronpuATHbIE KPUTEPHUH JIOKAIM3A-
UMK (@ COOTBETCTBEHHO, U OOHAPYXKEHHUA) MOBbILLUEHHbIX
KOHUEHTpaUuuH Medd B nopoaax OCadO4YHOro uexja B
npeaenax AHHHHCKOTO Yy3jla HHKHENMPOTEPO30OMCKHX
CyJIbQUIAHBIX MEAHO-HUKENEBbIX PYJd MAaMOHCKOI0 KOM-
nnekca (Canosckoe M BocTtouHo-CanoBckoe pyaonpo-
ABJIEHHUA) B COYETAHUH C HATHYHEM YACTHUYHO 3PO3HOH-
HO pa3MbIThIX TIUIOILAACH BYJIKAHOI€HHO-OCAAOYHBbIX M
BYJIKAHOT€HHBIX O00JIOMOYHBIX MOpPOA LieJIOYHOOa3anb-
TOBO cyO¢dopmauuu ACTpeOOBCKOrO rOpU3OHTAa BEpX-
Hero neBoHa. [lposBneHWs TONEUTOBLIX Oa3anbTOB
TpannoBoi ¢opMauuu (B TOM YHCJIE€ B IKCIUIO3HBHbBIX
TpyOKax Tvna KameHcko-CagoBCKoi) Ha 3THX LLIMpOTaX
u3BecTHol B HoBoxonepckom panoHe B MHTYJIMHCKO-
HoBoxonepckoit 30He (puc.2), TakuM 00pa3oM CTpYyK-
TYPHO-T€0JIOrH4eckas o0CTaHOBKa [aHHOro paHoHa
6au3ka k TakoBoit [laBnoBcko-MaMoHcko-borydyapckon
30Hbl aKTUBU3aLUHWHU Ha 10re obnacrtu.

B 3akiroyeHue ciegyeT OTMETHUThb - aBTOPbI HE
CBA3bIBAIOT MOTEHLHAIbHOE OTKPBITHE HOBbIX pYIOINpO-
ABJiCHUH Meau B (aHepo30MCKOM MIaTGOPMEHHOM
yexJyie ¢ OUECHKOH MPOMBILLJIEHHO 3HAYHUMBIX MECTOPOXK-
nenuit XXI Bexka BopoHexckoro pervoHa, Ho yoexie-
Hbl B TOM, YTO HX MOABJIeHHE OydeT KpaiHe LEHHO UiA
pa3BUTHA ApXEOJIOTHUECKON HAYKH.
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