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OPATMEHTDBI META/JIMYECKNX KOT/IOB C TEPPUTOPUM TIECOCTEITHOTO ATITAA

SApocras Bragumuposud ®poinos, Anekceit Anekceesuyd Tnmkux
Anmatickuti eocydapcmeennuiti ynusepcumem, baprayn, Poccus

Pestome. B xofie I/1aHOBBIX 00C/IENOBAHMIT APXEOTIOTMYECKIX TAMSITHIKOB Ha Tepputopun JlecocrenHoro Ajras B pas-
HOe BpeMs1 ObIIi 0OHAPYKeHbI ()parMeHThbI META/UTNYECKIX KOT/IOB. VIMEIOTCs1 OHU U cpey CTy4aliHbIX Haxofok. YacTo ompe-
IeNNTb JATMPOBKY Y KY/IbTYPHYIO IIPMHAJIEKHOCTD TAKUX ITPEAMETOB 3aTPyIHUTENbHO, IIO3TOMY UM Y/Ie/IAETCA Majio BHUMA-
Hyst. OHAKO IOZOOHBIE HAXOMKY MMEIOT CBOIT MHGOPMALVIOHHBIIT OTEHIMAT M OIIpeeleHHbIIT apXeOIOTNYeCKIIT KOHTEKCT.
B xope c6opa cenenmit st GopMMUpOBaHIA 6a3bl JAHHBIX O META/UIMYECKMX KOTIAX, HallIeHHBIX B TOPaX 11 Ha TEPPUTOPUN
JIECOCTEITHOV 30HbI AJITas1, aBTOpaMJI CTaTbi HPUBJIEKAIOTCA HalffieHHbIe 00/IOMKM TaKMX MU3JIeNNIL, KOTOpble HeoOXOAMMO
BBECTM B Hay4HbIi1 000pOT. B laHHOIT My6/MiKanuy npecTaBIeHbl YeThipe pparMenTa. [IpuBOIATCA pesynbraThbl peHTreHOd-
JIIOOPECIIEHTHOTO aHa/IN34, TO3BOJIAIOIIVIe TOMOYb ITPY KY/IBTYPHO-XPOHOIOTMYECKO MIeHTI(IKALINY HaXOMIOK.

Kniouesuvie cnosa: JlecoctenHoit AnTait, apxeonornyeckye NaMATHUKM, GparMeHThl MeT/INYECKMX KOT/IOB, PEHT-
reHOQII00peClieHTHBIIT aHa/Iu3

Bnazooapuocmu: pabora BeinonHeHa npu ¢uHancosoit noaaepxke PH®: mpoexter Ne20-18-00179 «Murpauyn
U IIPOLICCHI STHOKY/IBTYPHOIO B3aMMOZLENCTBMA KaK (aKTopbl GOPMUPOBAHNA IIOIMATHUYHBIX COLMYMOB Ha Tep-
putopun bonbiioro AnTas B IpeBHOCTI U CPeHEBEKOBbE: MEX/MCIMUIUIVHAPHBI aHAa/IN3 apXeOTOTMIeCKX ¥ aHTPO-
HOIOTMYecKNX MaTepuanos» (S1.B. @pornos, onmcaHue HaXOOK 1 MaMATHMKOB) 1 Ne22-18-00470 «Mup gpeBHUX KO-
YeBHMKOB BHyTpeHHell A3uu: MeXXJUCIUIUIMHAPHDIE MCC/Ief0OBAHNMA MaTepHaIbHOI Ky/IbTYPbl, U3BASHMIL M XO3ANCTBA»
(A.A. TuiukuH, peHTreHO(IIOOPECIIEHTHBII aHAIN3, HAYYHOE PEeFAKTIPOBAHIE).

Hna yumuposanuii: ®ponos f.B., Tumkus A.A. @parMeHTh MeTa/IMYeCKUX KOT/IOB ¢ TeppuTopun JlecocterHoro
Anras // CoBpeMeHHbIe pellleHNs aKTyalIbHBIX po6ieM eBpasuiickoil apxeonoruu. Boim. III. bapuayn: Msg-Bo Anr.
yH-Ta, 2023. C. 94-98.
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FRAGMENTS OF METAL CAULDRONS FROM THE FOREST-STEPPE ALTAI AREA

Yaroslav V. Frolov, Alexey A. Tishkin
Altai State University, Barnaul, Russia

Abstract. In the course of planned surveys of archaeological sites in the Forest-Steppe Altai at different times fragments
of metal cauldrons were found. There are also among accidental finds. It is often difficult to determine the dating and cultural
belonging of such objects. Therefore, little attention is paid to them. However, such finds have their own information potential
and a certain archaeological context. In the course of data collection for the formation of a database on metal cauldrons found
in the mountains and in the forest-steppe zone of Altai, the authors of the article attract the found fragments of such items,
which should be introduced into the scientific circulation. Four fragments are presented in this publication. The results of
X-ray fluorescence analysis are given, which allow cultural and chronological identification of the finds.

Keywords: Forest-Steppe Altai, archaeological sites, fragments of metal cauldrons, X-ray fluorescence analysis
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B xope o6¢ceoBaHNsA apXeo/Orn4ecKX MaMATHUKOB AJITast U COIpPeNie/IbHbIX PErIOHOB B COCTaBe
HO'/bEMHOTO MaTepuasa BCTpedarTcs (parMeHThl MeTa/IMYeCKMX KOT/IOB. DTV HaXOAKY ITO3BOIAIOT OIpe-
[eNUTh TeorpaduIo pacpoOCTpaHeHNs TaKVUX U3JIENIA, JAl0T IPefCcTaB/IeHle O YacTOTe X BCTPeYaeMOCTH,
a TaKKe MO3BOJIAIT YCTAHOBUTD XMMUYECKUIL COCTAB CIUIABOB M YaCTUYHO PEKOHCTPYMPOBATh TEXHOIOIUIO
U3TOTOBJIEHMA. B HaHHOI My6/MMKaumuy B HayYHbII 060POT BBOAUTCA HECKOIBKO 00JIOMKOB KOT/IOB U3 IIBET-
HOTO MeTa/l/Ia, Hali/IecHHbIX Ha TEPPUTOPUM TaK HasbiBaeMoro JlecocrennHoro Anras. [lanHas paboTa sBiseTcs
IpOJO/DKeHMeM cOopa cBefieHuit Ayt popMupoBaHys 6asbl JAHHBIX O JPEBHUX KOT/IAX, HAIJIEHHBIX B TOpax
U Ha TeppUTOpUM JlecocTenHoit 3oHbl Anras (Tuuikun, Kupees, @ponos, 2022).

[TepBas HaxofKa IpefcTaBIeHa KPYIHbIM (parMeHTOM BeHY)Ka TOHKOCTEHHOT'O METa//INYeCKOro COCya
(puc.-1), koropsiit uMen auametp 50-55 cM. Pasmepbl 0O6Hapy>keHHOTO IpeMeTa — 15,514 cm. B BepxHeit ga-
cTV u3gene uMeno Gpopmy 6aHKY co cTeHKaMy 6e3 IepexBaToB U Lieliky. Kpait BeH4MKa yc1IeH OKpYITIbIM Ba-
mxoM guamMeTpoM 0,8 cM. TommmHa cTeHkn coctapsgeT Bcero 0,2 Mm. B 12 cM HIDKe OT Kpas BeHUMKA HA CTEHKe
KOT/Ia IPOCTIEXXMBAETCS ellle ONUH BamuK (puc.-1a, 8), 06pa3oBaBIINIICs, BO3MOXKHO, Ha CThIKe YacTelt popMbl
VIV IEeMOHCTPUPYIOLINII ieKopatuBHoe odopmienne. Kpast ¢pparmenta HepoBHBIe 1 IMEIOT MHOTOUNC/ICHHbIE
TPeLIVHbI, 3aMATOCTH, 3aruObL. [J0BEpXHOCTb HAXOIKM ITOKPbITA OKMC/IAMI Pa3HOTO IIBeTa U CTPYKTYPBI: PhIX-
TION CBET/IO-3€/IEHOV aKTUBHOI KOPPO3MEN, a TAK)XXe TEMHO-3€7IEHO M CEPOBATOM ITAaTMHOM, BK/IIOYAOLIEN CIle-
Jibl BbeBIIETICS Opranuku (puc.-1a, 6). [IpencTaBieHHblT (parMeHT KOT/IA HalifleH B Pa3pyIIeHVSIX Ky/IbTYPHOTO
crnos Ha nocenenun Enbanka-1I, kotopoe Haxoputcs B YeTb-IIpucranckoM paitoHe ANTaicKOro Kpast Ha OKpa-
uHe c. En6anka. [TaMATHUK pacnionioxkeH Ha eBoM GOepery p. Yapbliiia, Ha I0T0-3amajHOM Kpae MBICOBIHOTO
BBICTYIIA IIepBOJI HAATIOMIMEHHOI! Teppachl. B momoBoabe kpast 06pbIBUCTOrO HGepera pa3pyuIaoTcs 1 00pa3yoT
ocbimu. Ha ceBepHOI YacTy MaMATHMKA PacIIoNaraloTcs IpuycaieOHble yIacTKI 1 JOMa XKUTerteil cena. B aToir
30He BEPXHAA YaCTh KY/IBTYPHOTO C/I0S1 €XKETOHO pacraxuBaeTcs. B ocbinsax 6epera 1 Ha OTMeIAX B OVIMe PeKU
6b110 COOpaHO GO/IBIIIOE KOIMYECTBO KEPAMVIKYL, M3JIe/INII U3 JKejle3a U IIBEeTHOTo MeTata. OCHOBHON KOMITTIEKC
namaATHrMKa otHocnutca K XVIII-XIX BB. [Ipn 3ToM BCTpedeHbI 0OIOMKY IIMHAHBIX COCYIOB, JATUPYEMbIX OT
amoxu 6pOH3BI 11 10 cpefHeBeKoBbsL. [Tocenenne otkpbiTo SI.B. ®pomoseim (1999, ¢. 12) B 1994 1.

C momorpio criekrpomerpa «INNOV-X SYSTEMS» ALPHA SERIES™ (mopmens Anbda-2000, ponsBog-
ctBo CIIIA, B KOMIUIEKTe C KAPMAaHHBIM HEPEHOCHBIM KOMIIBIOTEPOM M VCIIBITaTe/bHBIM CTEHJOM) yYCTaHaB-
JIMBAJICSI XVMMUYECKMII COCTAaB CIUIaBa HalileHHOro ¢)parMeHTta KoTra. IIpubop ocCylecTBIseT OnpeneieHNs
METOJIOM PEHTIeHO(MII0OPECIIEHTHOI CIIEKTPOMETPUY B M3ENAX U3 IIBETHBIX MeTa/wIoB. 1A ¢pukcanum pe-
3y/IbTaTOB IPYMEHANTACh KOMIIBIOTEPHAA IPOrpaMMa C PEXXUMOM «AHaTUTNIECKUIT», alalTUpOBaHHAsA IJIA U3-
Y4€HM COOTBETCTBYIOIIMX apXeOJI0TMYeCKIX HaXO[OK U NpefycMaTpuBaromias BpeMs nsMepenns 30 ceKyH.

CHauyasla TeCTMPOBAJIach NMlleBas IOBEPXHOCTD, TOKPbITasA oKMc1amu. [lonydensr Takme nmokasatenn: Cu
(Menp) — 98,99%; Ag (cepebpo) — 0,63%; Pb (cBunern;) — 0,22%; Fe (xxene3o) — 0,16%. AHamOrn4HbIM 06-
Pa3oM MCcCIeoBanach HaXofiKa ¢ 06paTHO CTOPOHBL. 3aMKCUPOBaHBI CIeAyomiye 7eMeHTh: Cu — 99,54%;
Pb — 0,25%; Fe — 0,21%.
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a ‘ﬁ B
—— 1

DpazmenmvL Memannudeckux Komnos ¢ meppumopuu /lecocrmennozo Anmas:

1 — senuux komna, nocenerue Enbarxa-1T; 2 — cmenka xomna, nocenenue Xapuuxa-2; 3 — cmenka komna
co cnedamu nouuHky, nocenerue Yepemuanka-4; 4 — senuux komna, mecmonaxoxoenue Ycmo-Benoe
Fragments of metal cauldrons from the Forest-Steppe Altai area:

1 — cauldron crown, Elbanka-11 settlement; 2 — cauldron wall, Kharchikha-2 settlement;

3 — cauldron wall with traces of mending, Cheremshanka-4 settlement; 4 — cauldron crown, Ust-Beloe site

Jlanee B TpeX pasHBIX MECTAX U3YYa/INCh YYaCTKI Y CTIOMOB, T/ie ObI/IN y/ia/IeHbl TOBEPXHOCTHbIE OKVICTIBI (pyC. -
16). Ilormy4yeHbI CXOXK1ie pe3y/IbTaThl, KOTOPbIe CBU/IETENbCTBYIOT O TOM, YTO TOHKOCTEHHbIIT KOTe/T ObUT MEHBIM:

— Cu — 99,89%; Pb — 0,11%;

— Cu — 99,74%; Pb — 0,14%; Fe — 0,12%;

— Cu — 99,87%; Pb — 0,13%.

Crnenyroumit HaliIeHHbII (parMeHT KOT/Ia IIPefCTaB/IsIeT cO60I 067IOMOK M30THYTO CTEHKY HEIPaBU/Ib-
HbIX ouepTanuit (puc.-2). Ero tommuna 0,3 MM. MakcumanbHble pasMepsl ipegmera — 9,7x7 cM. Ha BHemHeik
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IIepOXOBATOI CTOPOHE MPUCYTCTBYIOT OCTATKY JIMTEIHOTO IIBA VI CEPO-3eJIeHble PBIXJIbIe OKICIIBI (pIic.-2a, 6),
a C BHYTPEHHell — I0OBOJIbHO POBHAasI TeMHO-3ejIeHast matyHa (puc.-26). [Ipemmer HajijieH Ha MeCTe pa3pyLIeHnit
BepXHell YacTy Ky/IbTYPHOTO CJ10s IToceneHuA Xapunxa-2, IOTpeBOXeHHOT 0 B Xofje pacramkiy. [JaMATHUK Haxo-
mutcs B I1aBnoBckoM paiioHe AnTalicKoro Kpas, B 0,5 KM K ceBepO-BOCTOKY—BOCTOKY OT OKpayHbI €. XapbKOBO,
K BOCTOKY OT KJIa[i0MIIIa, Ha Kparo KOpeHHoro 6epera p. O61 1 Ha TpaBOM 60PTY YCTbeBOII 30HBI JIEBOTO IPUTOKA
p. Xapunxn. OH oTKpHIT B 2009 I. 1.B. @ponoBeIM B X0fje MOHUTOPMHTA apXe0/IOTMYeCKMX TaMATHUKOB.

[/ ycTaHOB/IeHM ST XMMMYEeCKOTO COCTaBa CIIaBa YKa3aHHBIM IPNOOPOM CHayasa TeCTMPOBAJIACH /INIie-
Bas (BHELIH:AA) CTOPOHA HAXOAKY, MMOKpbITasA okycnamin. [lomyden Takoi mosnemenTHbI pag: Cu — 98,5%;
As (mpibsk) — 0,81%; Fe — 0,41%; Pb — 0,17%; Ni (uukens) — 0,11%. AHaorn4HbIM 06pasoM MCCceno-
BajIach IIaTVHA C BHYTPEHHel CTOPOHBI. 3aUKCHPOBaHbl cxoxue rnokasarem: Cu — 98,66%; As — 0,86%;
Pb — 0,23%; Fe — 0,17%; Ni — 0,08%. 3aTeM ABa)k/jbl M3y4a/ICs YIaCTOK IO LIEHTPY Y Kpas CTIoMa, Iie ObUIn
yZia/IeHbI IIOBEPXHOCTHBIE OKUCTIBI (pyc.-26):

— Cu — 98,96%; As — 0,59%; Pb — 0,19%; Ni — 0,14%; Fe — 0,12%;

— Cu — 99,03%; As — 0,63%; Pb — 0,18%; Ni — 0,11%; Fe — 0,05%.

I[IpencTaBieHHbIE Pe3y/IbTAThI CBUJIETEIBCTBYIOT O TOM, YTO KOTe/I ObUI OT/IUT U3 MM, KOTOpast Cofiep-
KaJIa psJ| pySHBIX IIPYMeceil ¥ OCTaTKM OKMC/IOB, IPOHMKIINX BITTyOb MeTa/UIMYECKOTO IpeaMeTa.

Emme ofuH ¢pparMeHT MeTa/yIM4ecKoro KOT/Ia IpefcTaB/IseT coO60 CTeHKY ¢ «3amatkoi» (puc.-3). Ero
pasMepsl Takue: 6,5x4,7 cM. O6uras tommuuHa — 0,4-0,9 cm. CTeHKa OT «3aIUIaTKM» OTINYAeTCSI PaBHOMEPHOI
tonyHoi (0ko7o 0,2 cM). BO3MOXXHO, YTO COefMHeHNe «3aIIaTKN» 1 CTEHKM KOT/IA YaCTUIHO PUKCUPOBa-
JI0Ch KOPOTKMM IIIIEHbKOM, OCHOBaHIe KOTOPOTO BUTHO C OJHOI CTOPOHBI Haxonku (puc.-3a, 6). Ha BHemHe
CTOpOHE «3aIIATKV» BBIAE/ISIETCSI HECKOIBKO HET/TyOOKIX ITapaslIeNIbHBIX TOXXOMHOK (puc.-36). parMeHT 1o-
KPBIT OfTHOPOJIHOJ TEMHO-3€/IEHOI IATMUHOIA, YTO CBUJETENIbCTBYET O €T0 I0/ITOM HaXOXK/IeHNY Ha II0BEPXHO-
ctu 3emu. [IpegMeT oOHapy>keH Ha IeCYaHOM BBIAYBe — Ha MeCTe PaspyIIeHU KYJIbTYPHOIO C/IOA B IOTO-
BOCTOYHOI1 YacTy noceneHns YepeMinaHka-4, KOTOpoe paclonokeHo B TIoMeHIIeBCKOM palioHe AJITalicKoro
Kpad, B 2,5 KM K 3allafly-CeBepo-3amagy orT c. YepeMinaHka.

HaiieHHbII pparMeHT MCCIeOBaJIC TeM XKe PeHTTeHO(TI00peCLieHTHBIM clleKTpoMeTpoM. CHavana
TeCTMPOBajIaCh OBEPXHOCTDb CTEHKM KOT/Ia, IIOKPbITasA okucnaMu. [lomydensl cnepyouiue pesynbrarel: Cu —
87,55%; Pb — 8,35%; Fe — 1,94%; As — 1,68%; Ti (tutan) — 0,41%; Mn (mapraner;) — 0,07%. 3aTem uccre-
JIOBAJICS YYaCTOK Y Kpasi, Iie ObUIN y/ja/leHbl ClIeibl KOppo3un. 3aUKCUPOBaHBI TaKue II0Ka3aTenn, KOTOpble
CBUJETENbCTBYIOT O MEJHO-CBUHIJOBOM CIUIaBe C PYAHOII IPUMeChI0 B Bije Mbllibika: Cu — 96,68%; Pb —
2,46%; As — 0,86%.

AHanornyHbeIM 00pa3oM U3ydaaach «3araTka». CHadala TeCTUPOBAIAch OKVC/IEHHAs IIOBEPXHOCTb.
BeisiBieH cnepyromuii mosneMeHTHsI psag: Cu — 86,71%; Pb — 10,22%; As — 1,74%; Fe — 0,87%; Ti — 0,28%;
Zn (umHK) — 0,18%. 3aTeM mccnefoBacs Y4acToOK, 0CBOOOXK/ICHHBII OT C/Ief{0B KOPpo3nu. 3apuKCUpOBaHbI
Takme nokasarenn: Cu — 96,74%; Pb — 2,48%; As — 0,71%; Ni — 0,07%. OHM CBUIETENbCTBYIOT O CXOXKIX
CII/IaBaX, UCI0/Ib30BAHHBIX IIPU OT/IMBKE KOT/IA U IIpU ero peMoHTe. Ilo Bceil BUAMMOCTY, 3TO IPOUCXOANTIO
B OJTHON ¥ TOM >X€ MacTE€PCKOIL.

YkaszaHHOe ITOce/leHNe pacloIoXKeHO Ha I0r0-3allaffHOM Kpae IecYaHOll I'PAAbL B NoliMe p. KynyHzsl,
B 0,5 KM OT ycTbs p. Yepemianka. C ceBepo-BOCTOKA I'PAHMIIA 3TOTO NMaMATHUKA IIPUMbIKaeT K Yepeminan-
ckoit crosiHke bapa6a. Oum paspenensl He60bIION T0XKOMHOI. MecTHOe Ha3BaHue ypouniia — bapaba. Ero
TePPUTOPMS UCTIONB3yeTCs Kak mactoumie. Oro-samagHblil Kpajl BO3BBILIEHHOCTH, Ha KOTOPOJ HAaXORUTCA
nocenenne Yepemmanka-4, mogmeisaercs p. Kymynpoit. 10.C. Opnos (1964) paccMaTpuBai ero BMecTe O
CTOSIHKOJI, HaXOfIALIeNICs Ha COCefHeM OCTaHIe KOpeHHOro 6epera. Ha TOT MOMEHT jJaHHas TeppUTOPUS pac-
IaxMBalach U pasgyBasach BeTpaMM, YTO MO3BOJIANO COOMPATh IMONbEMHBIN MaTepyal, JaTUPYIOINIICA OT
HeonmuTa o cpenHeBekoBbs (Kuproums, Ygomos, [lammny, 1990). B 1992 r. CJI. M3otkuH (1993a, 6) pas-
e/ TaMATHUKY, HaXOJAIIeCs Ha IByX pasHbIX OCTaHIIaX KopeHHoro 6epera. IOro-3amajgHoe nocenexme
nomy4nno Hassanue Yepemuranka-4. Torga ske ObII0 OTMEYEHO, YTO OHO PACIIONOXKEHO Ha 2 M BBIIIE YPOBHSA
BOZIbI ¥ MHTE€HCYBHO Pa3pylllaeTCs PeYHbIMM MaBOKaMM, pacllalliKol 1 TpyHToBol fgoporoi. C.JI. VisoTkuH
pousBes IypQOBKY U OCYIIECTBII COOPBI TOAbeMHOr0 MaTepyara. [Ipu mpoBefeHNN MOHUTOPYHTA TAMST-
HUKOB apxeosyioruyu Ajtaiickoro Kpas B 2009 r. mocenenue Yepemianka-4 o6cnenosanocs 1.B. @ponosbim
n O.I. ®wmnmnosoit. B xone atux paboT O6bUI CHAT OOLMIT I/IaH aMATHUKA U YCTAHOBJIEHBI €T0 TPAHMUIIBL.
B 3amaHOI 9acTy MOCEIeHMs, C IBYX CTOPOH OT 3a00/I04€HHO HU3UHBI, IPOC/IEKEHBI 14 >KIINIIHBIX 3aIla-
OVH. B TOM ke rofly IpOBOAWINCh PACKOIIKM aBapUITHOI YacTy aMATHMKA.

Eme onyH HaliileHHBIN MeTa/UINYECKUIT IPEIMET, BEPOATHO, AB/IAETCA OOMIOMKOM BEeHUMKA KOT/I, KOTO-
PBbIit IMeT KOPOTKYIO IIENKY-Kemo6ok B 1 cM oT ycTbA (puc.-4). Pasmeps pparmenTa — 5x2 cm. TommmHa cTeH-
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kn 0,25 cM, a y cpesa — 0,35 cM (puc.-46). IIpemeT IOKPBIT C BHYTPEHHE CTOPOHBI I7Ia/IKOI HEOHOPOLHO
IIATVHOJ TeMHO-3€/IEHOTO 11 CBET/IO-3€/IEHOTO LIBETa, C BHEIIHell CTOPOHBI ITaTHHA 60jiee phIX/Ias, HOBEPXHOCTb
IIepoXOBaTas 1 MMeeT MHOTOYNC/ICHHbIe Me/IK/e KaBepHBI (puc.-4, g, 6). ®@parmenT HaiineH B KpacHolekos-
CKOM paifoHe ANTaiicCKOro Kpasd, B 1,6 KM K ceBepy OT c. YcTb-bermoe, Ha Kparo HEBBICOKON Teppachl B MOVIMe
npasoro 6epera p. benoit (eBblit mputok Yapseiira). [Ipyrue HaxoKy, HO3BOJIAOIINE CAETATh BBIBOJ, O HAINMYUN
apXeo/IOTMYecKoro NaMATHMKA Ha 3TOM YYacTKe, He 3admkcuposaHbl. [Ipenmer 6b11 06HapyskeH B 2008 I. B X071e
MOHUTOPUMHTA MaMATHUKOB apxeoniorny KpacHomekosckoro parioHa f.B. @ponoseim n O.I. Gunmnmnosoit.

VccnepoBanme cocTaBa CIIaBa OCYIIECTB/IANIOCH CIEKTPOMETPOM CrIeAyouyM obpasom. CHauasa Te-
CTUPOBAJIACh IIOBEPXHOCTb OOPATHOI CTOPOHBI BEHUYMKA, IIOKPBITOTO OKMCIaMI. BBIAB/IEHBI Takue Xummye-
ckue aneMedThl: Cu — 81,32%; Pb — 17,36%; As — 0,67%; Sn (omoBo) — 0,47%; Fe — 0,11%; Mn — 0,07%. 3a-
TeM JMCCIIeOBAJICA YIaCTOK Ha TOJ )Ke CTOpPOHe, HO OUMIIeHHBII OT C/IefjOB KOPPO3NN. BbIAB/IeHbI crleyomye
IIOKa3aTe/lN B IBYX Pa3HbIX MeCTaX:

— Cu — 92,74%; Pb — 6,74%; As — 0,47%; Ni — 0,05%;

— Cu — 92,62%; Pb — 6,69%; As — 0,48%; Sn — 0,17%; Ni — 0,04%.

[NonyueHHble pe3ynbTaThl CBUIETENbCTBYIOT O TOM, UTO /I M3TOTOB/IEH KOT/IA MCIIONb30BAJICSI METHO-
CBUMHIIOBBIN CIIJIaB.

[IpencraBieHHbIe MeTa/UINYECKVe 0OTIOMKY HaTVPOBATh JOBOIBHO CJIOKHO. B paccMOTpeHHBIX cydasx
MIMEIOIUIICS KOHTEKCT He M03BOJIsAeT MPOsICHUTD cuTyaruio. [Tofo6Hble Haxoaky Ha Tepputopun Jlecocrern-
HOTO AJITasi COOTHOCATCSI B OCHOBHOM C IlepnofoM paHHero xenesa (Tumkun, Kupees, @ponos, 2022). OgHa-
KO eCTb BepPOATHOCTD JICIIONIb30BaHMA MOJOOHDBIX U3JE/NIL B 3TI0XY OPOH3BI U B CpeJHEeBEKOBbe. Pe3ynbTaTh
PEeHTreHO(II00PECIIEHTHOTO aHA/MN3a CBUJIETE/ILCTBYIOT O ABYX pelLeNITypaX M3TOTOB/ICHMS MeTa/VINIeCKIX
KOTJIOB: M3 M€V ¥ I3 Me[JHO-CBIHIIOBOTO CIIaBa. Takoi cocTaB GUKCUPYETCs IpYU U3YYeHN KOTIOB CKUPO-
capMarcKkoro BpeMeHu. [Ipu 3ToM TOHKOCTEHHBII COCY/, MOT OBITh M3TOTOBJIEH B O0jIee paHee WM, HA060POT,
6ornee nospHee Bpems. [lanpHeitmmit c6op nHOpManMM 0 KOT/IAX 13 1IBETHOTO MeTajlIa, OOHAPy>KeHHBIX Ha
TeppUTOpUIM AJITas U CONPEeIbHBIX PETYIOHOB, IO3BO/IUT KOHKPETU3MPOBATh KY/IbTyPHO-XPOHOIOTMYECKYIO
aTpuOyLMIO CTy4alHbIX Y [PYTUX HAXOJOK.
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