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Nrkyabckoe ckaabhoe cesiTuianmie [lllatanos-6 Ha o3epe Uptsim B FOxxHOM 3aypasibe

AHnToH Muxaiinosnu Haymos

T'opoxackoit my3eit, Ozepck, Poccus
E-mail: museum.ozersk@mail.ru

AHHotanus. [Ipencrasiensl Marepualibl UCCICIOBAaHUN CKajgbHOro cBsiTuiumia lllaranos-6, pacmosno-
YKEHHOTO Ha OJTHOMMEHHOM oCcTpoBe o3epa Wptsm B ceBepHOit yactn YenssOuHcKoit oOmacTu. BeIsBiIeHHBIN ma-
MSITHHMK COZIEprKaJl KJIaJl MEAHBIX U OPOH30BBIX IPEAIMETOB, 3HAYUTENbHAS YaCTh KOTOPBIX MIPEACTaBIIsIA COOO0M
IIPEeAMETHI KyIbTOBOH IIacTUKU. Beero B packone ObuIM HaliieHbI JEBSTH CIIMTKOB MEIH, ISITh TUTHUKOB, 1BA
KyCKa >KeJIE3HOM KPHULIBI, pa3Ball KEpaMUIEeCKOT0 cocyaa 1 63 mpeaMera, H3roTOBICHHBIX U3 MEAM WU MEIHBIX
criaBoB. Ilo Tunonornueckomy Habopy usnenuil (opHuTOMOpGHBIE, 300MOp(hHBIE (GUTYPKH, APEBOBUAHBIN
H70J1, 3ePKaJIOBUAHBIE OJISIXHU, TPEXJIONACTHBIC HAKOHEUHUKH CTPEJ, pa3BaJl COCY/a, HAKOHEYHUK KOTIbs1) TIaMSIT-
HUK UHTEPIIPETUPYETCS KaK KYJIBTOBBIH KOMIIJIEKC UTKYJIBCKOIM KYJIBTYphl PAHHETO KEJIe3HOrO BeKa 3aypasibsl.
ITo coBokymHOCTH HaxoAoK naMATHUK narupyetcs VII-IV BB. noH.3. MccnenoBaHusiMu XMMHYECKOTO COCTaBa
W3IETUH U3 LBETHOTO METAaJlIa YCTAHOBJICHO, YTO OOJBIINHCTBO M3JEIUH U3TOTOBICHBI U3 METAJUTYPIHYECKH
«UUCTOI» MeTu. BEISBIIGHBI IBE TPYNTIIUPOBKY MUKPOTIpUMECEH, KOTOphIe (popMupyroT acconuaruu Se—Ag—Pb
u As—Sb—Sn—Pb, 9T0 MOXKET yKa3bIBaTh Ha pa3Hble HCTOUHUKN METHBIX py. [[poBeieHHBIN paaroyriiepoaHbIit
aHaJIM3 OPraHNYECKUX OCTATKOB MO3BOJIMII YTOUHUTH JATHPOBKY KOMIUIekca V—IV BB. 10 H.3.

KiroueBnle cjioBa: HUTKYJIbCKas KYyJIbTypa, CKaJIbHBIC CBATUJIMIIA, KYJIBTOBAsA MEAHAasA IJIaCTHKa, OPHUTO-
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Shatanov-6 Itkul Rock Sanctuary by the Irtyash Lake in the Southern Transurals
Anton M. Naumov

City Museum, Ozersk, Russia
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Abstract. The article gives an overview of Shatanov-6 rock sanctuary situated on Shatanov Island in the
Irtyash Lake in the Chelyabinsk region north. The revealed monument reveals collections of copper and bronze
items. Most of items are identified as plastic art of ritualistic purpose. Totally the excavations exposed nine
copper bars, five sprues, two pieces of iron puddle balls, ceramic vessel fragments and 63 items of copper and
copper alloys. The collections' typology distinguishes ornitomorphic figurines, zoomorphic figurines, a tree-
shaped idol, mirror-like buckles, three-blade arrowheads and vessel fragments. The monument is interpreted
as an Itkul culture ritualistic complex attributed to the Early Iron Age Transurals. The aggregation of finds
attributes the monument to 600°*~300° BC. The research reviews the chemical composition analysis of the non-
ferrous metal items. The analysis shows that most items are made of nearly pure copper. The study determines
two groups of micro admixtures. They form Se—Ag—Pb and As—Sb—Sn—Pb associations. It may be evident of
different sources of copper ore. The radiocarbon dating attributes the complex more specifically to 400-300°
BC.

Keywords: Itkul archacological culture, rock sanctuaries, cult copper sculpture, ornithomorphic idol, tree-
like idol
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BBenenue

WTKynbCKMI METaJUlypru4ecKuii odar paHHe-
TO JKEJIE3HOTO BEKa, CyIIECTBOBABIINUN B 3aypajbe B
paMKax OJHOMMEHHOH apXeOJOrMYECKON KyJIbTypbl B
VII-IIIBB. g0 H.3., HacuuThiBaeT 60j1ee 200 0OHEKTOB:
TOPOJIUI, HEYKPEIJIeHHbIX IOCEIeHNH, MpPOU3BOJI-
CTBEHHBIX IUIONIAI0K, PYJHUKOB M KYJIBTOBBIX MECT.
I'.B. benbTuKOBa BBIJIEINIIA CEMb I'PYIIIT IAMSATHUKOB —
«THE3/» C 0CTaTKaMM METaJNTypruyeckoro mpou3Bo/l-
CTBa: MITh — HA BOCTOYHOM CKJIOHE Ypana (AsTckoe,
Ucerckoe, Utkynbckoe, Hptsmickoe, IlomeBckoe),
nBa — Ha 3anagHocuOupckor paBauHe (barapsikckoe,
AHppeeBckoe). MeTamuryprust OJIHOTO IMKJIA BbISB-
JIeHa TOJIKO Ha TOCEJICHUSIX TOPHO-YPAIBCKON 30HBI,
Ha mromaaun 270x140 kM [bensrukosa, 2005. C. 171].
['pynmbl maMsATHUKOB, pacroIoKeHHbIE HA BOCTOYHOM
CKJIOHE Ypasa, KOHIEHTPHUPOBAINCH, 110 BCEH BUIU-
MOCTH, BOJIM3U pa3padaThiBaeMbIX MECTOPOXKIICHHUN
MeaHoH pynel. KoHneHTpupoBaBimecs BOKPYT 03ep
Uprsmn u Bonbmias Hanora Obutn 0ObeAWHEHBI B
10’)kHOE MpTsanickoe rHe3 0 NaMATHUKOB UTKYJIbCKOU
KyJasTypbl — WpTsmickue ropoauima, cpead KOTOPBIX
uTKyabckue ropoxaumia Wprsam-1, Upram-2, boms-
mas Hanora-1, I'yceBa Topa, pynnuk Wptam-9, a
TaK)Ke HUTKYJIbCKO-raMaroHCKue ropoauia Uprtam-6,
Wptsmi-12, [laranos-1, Illaranos-2, crosuka Illa-
taHoB-5 [Haymos, 2004; 2005; 2006; 2010; 2016]
(puc.1).

Jlo HexmaBHero BpeMeHM B IOKHOM MpTsiickom
«THE3/Ie» UTKYIbCKOH KYJIBTYpbI ObLIIM HEN3BECTHBI HE
TOJIBKO KYJBTOBBIE MECTa, HO U OT/EJbHbIE HaXOAKH
KyJBTOBOW HTKYJIbCKOM MeTayutoruiactuku. B 2016
B O3epckuil ropojickoii My3ed moctymnuia uHpopma-
LU O HAXOXKICHUH OPHUTOMOPGHON (QHUTYpKH, Haii-
JIEHHOU TypuctamMu Ha ocTpoBe IIlaTaHOB B 0XKHOU
gacTt 03. UpTsam. ObcnenoBanne MecTa HaxXOXKICHUS
rpeaMeTa KyJIbTOBOH METaJJIONIacTUKKU MPUBENIO K
OTKPBITHIO CKaJbHOTO cBaTHiMIIA [1laranoB-6.

[TamMsATHUK pacroyiokeH B CEBEpHON TOpHO-Jiec-
HoO¥ wactu YensOuHckoit oOnactu (puc.l), Ha Tep-
putopun O3epCcKOr0 TOpOJCKOTO OKpyra B FOT0-3a-
MajHOW 4YacTu 03.pTsil, Ha F0KHOM OKOHEYHOCTH
octpoBa lllatanoB. OcTpoB BBITAHYT 1o JuHUK CCB-
IOIO3 na 2,1 kM, 110 JIMHUHK 3a11a]1-BOCTOK — Ha 0,8 kM.
Bronb ocTpoBa B MEpUAMOHAIBHOM HalpaBJIEHUH T1a-
paIeNbHO APYT APYTY BBITSHYTHI Psbl HEBBICOKHUX
CKaJIbHBIX TIPS/l C paclagkaMu MEXJy HUMH. [psibl
CIIOXKCHBI THElcaMu, y BEpIIMH HaOIIOIAaI0TCS BBIXO-
JIbl CKQJIBHBIX IUIUT. B FOXKHOM 4acTu OCTPOBA, MEX-
Ny TpAJlaMH XOJIMOB, pacrojaraercsi crosaka [llara-
HOB-5, cojepxKaliasi MaTepuaibl OT 3TIOXH SHEOJIUTa
JI0 PaHHETO JKEeJIEe3HOTo BeKa.

Hccnenyembpiii 00BEKT PACIONOKEH B HOKHON
OKOHEYHOCTH BOCTOYHOM TpsijibI XOJIMOB OCTpPOBa B
80M K ceBepy-CeBepO-BOCTOKY OT IMPOTOKH MEXKIY
o3epamu Uprsam u TpaBakyib, Ha BeICOTE 7—8M OT
COBpPEMEHHOT0 ype3a Bojbl, B 1,5KM K 3amaay oT ro-
ponuma Uptsm-2 (puc. 2; 3).
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Onucanue packona

HccnenoBanusi MPOBOJWINCH 10 TOCENICHYe-
CKOM METOAMKE C 3aKja/IKoW KBa/JparoB (J1ajee — KB.)
2x2 M, OPHEHTHPOBAHHBIX 1O cTopoHam cBeTa. O0-
1ast Iiomaab packomna coctaBmia 20 M2 3a «0» Obuta
MPUHSTA CeBEpHAs BEpIIMHA OCTaHIa B CEBEPHOM Ya-
cTH KB. A/1 — BbICIIIasi TOYKA CKAJIBHOM Tpsibl (puc. 4).
MortHocTs KyasTypHOro ciost coctasuia 0,1-0,3 M. B
MPOIECCEe UCCIICOBAHMI ObLITH BBISBJICHBI HECKOJIBKO
CKOIUIEHUH M OTJENbHBIX HAXOJOK MPEIMETOB KYJIb-
Ta, OPY>KHsl, OCTATKOB METaJIIONPOU3BOJICTBA, pa3Ball
cocyza.

Pacnoaokenne Haxog0k

Ks. A/1. Tlepas Haxoaka — OpPHUTOMOPQHBIN
unon (puc.S,9), pacmonaragach B CEBEPHOM HacTH
KBaJIpara B pacIlesMHe M0]] CeBEPHON OKOHEUYHOCTHIO
CKaJIbHOW MIINTHL. B ceBepHOI yacTu KBajapaTra Moj
CeBEepO-3araHOW CTOPOHOH CKaJbHOTIO OCTAHIA pac-
TOJIaTaINCh TPU KPYMHBIX BRITSIHYTHIX KaMHs. B mpo-
CTPAHCTBE O]l HUMU U CKAJIbHOM TUIMTON B «TAHUKE)
OBUIH HalJICHBI YETHIPE CIIUTKA ME/TH. B IIeHTpasibHOM
YaCcTH KBaJipaTa y MOIHOKHUSA 3aMaJHON CTCHKU CKaJlb-
HOTO OCTaHIla, B 3allOJHEHUU PACIICTUHBI IIUPUHON
3-5cM MeXIy OCTaHIIEM M MaTepUKOBOM CKaJIbHOU
IUTUTOM Ha BEpXHEM YPOBHE pacILIeNVHbI ObUIM Hail-
JICHbI TpU OpHUTOMOPGHBIX upona (puc.5, 4, 5, 7),
riockas aurtasi gurypka xoHst (puc.6,7) u mosicHas
oboiima (puc. 6,4). [1pu nanpHel1IeH pacCyUCTKe pac-
IISJIMHBI U3 Hee ObLIM U3BJICUCHBI CIIe TSTh OPHUTO-
MOp®HBIX H100B (puc. S, 1-3, 6, 8, 9), ApeBOBUAHBIN
unon (puc.6,/2) u 1ockas juras QGUrypka 3meu
(puc.6, 10). Takum 00pa3oM, MPEIMETHI KYJIETOBOTO
JIUThSI OKA3aJHCh PACIOJIOXKEHBI KOMIAKTHON TpyI-
IOH, «CHPSATAHHOW» B paclIe/IMHE y 3alaHOrO OCHO-
BaHUS CKaJIbHOTO OCTAHIIA.

Janee Kk 1ory BAOJb 3alaJJHON CTEHKH OCTaHUA,
O] BHIEMKOM B CTEHKE Ha CJI0€ KOPUYHEBOH ciabo
TYMYCHPOBAaHHON CyNEeCH JIeKal KaMEHb CPEIHUX
pa3mepoB (25%35c¢M), 10 KOTOPBIM OBLIO pacuuIlie-
HO CKOIUICHHE U3 TPUHAIATH 3ePKATOBUIHBIX U IByX
BBINIYKJIBIX OJIIX C TIeT/el Ha obopore (puc. 7). Cama
BBIEMKa B CKaJle, BEpOSITHEE BCETO, SIBIIAJIACh MECTOM
JUISL YCTAHOBKH KEPaMHUYECKOro cocyia, (hparMeHThI
KOTOPOTO OBUIH PACUMIIICHBI BHU3Y TI0 CKJIOHY K 3aria-
1y OT BbIeMKH (puc.9).

Kes.A/2. B ceBepHO#l uyacTH KBajpara K 3amajiy
OT OCTaHIla 1OJ CKaJILHBIMUA IUIMTAMHA OBIIM OOHa-
PYKEHBI TPU TPEAMETAa: HAKOHEUHUK KOIbS, HOX C
M300paKeHUEM TOJIOBBI MEJIBE/ISI HA HABEPIIIUU U IIHU-
pOoKoIe3BHIHBIN HOX (puc. 8, 26—28). B nieHTpansHoit
YacTH KBaJpaTa B pacileinHe ObLIH OOHAPY>KEHBI 5
HEOOJIBIINX CIIUTKOB MEIH.

Kes. b/I. B neHTpanbHON 4YacTH HaMJIEeH KyCOK
JKeJe3HOM KpuLbl pazMepoM 2x3x2 cM. B 1oro-3ama-
HOU YacTu KBajpara ObLIN PACUMILEHBI BA JINTHUKA
OTJIMBKHA TPEXJIOMACTHBIX HAKOHEYHHKOB CTPEN, JBa
JIMTHUKA OTJIMBKH OPHUTOMOPQHBIX HJIOJOB U OJUH
JIUTHUK HEOTPEAETICHHOTO MpeIMeTa.
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Puc. 1. Kapra naMATHHKOB apX€O0JIOTUH PAaHHETO XKEJIE3HOTO BeKa Ha TeppUTOpHUU VPTAIICKOi cucTeMbl 03ep (KOCMOCHUMOK). / — 110-
cestenue Upram-17; 2 — ropoaume Uptsam-12; 3 — kypranssiii MormibHuk Uptsm-14; 4 — roponuie Uprsam-1; 5 — MecToHaxoxkAeHIE
Wpram-24; 6 — ropogumie Uptsim-7; 7 — roponume Mpram-8; § — ropoaumme Uptsam-6; 9 — nocenenue Uptam-20; /0 — ropomumie
IMaranos-1; /1 — ropoaumie llaranos-2; /2 — roponuie Uptram-4; /3 — crosnka Illatanos-5; /4 — ropoaume Uptsm-2; 15 — pyqHuk
Wpramw-9; 16 — ropoauie I'ycesa ['opa; /7 — bonsmoe Hanorckoe ropoauiue; /8 — catunmiia TpaBakynb-1 u TpaBakyib-2; 19 — cBs-
tuimnie [laranos-6; 20 — cesatwmie [latanoB-7; 21 — ceatunuine lllaranos-8; 22 — cearunuiie [llaranos-9

Fig. 1. Map of the early Iron Age archacological monuments within the Irtyash lake system (space image). / — Irtyash-17 settle-
ment; 2 — Irtyash-12 hillfort; 3 — Irtyash-14 kurgan burial mound; 4 — Irtyash-1 hillfort; 5 — Irtyash-24 locality; 6 — Irtyash-7 hillfort;
7 — Irtyash-8 hillfort; 8§ — Irtyash-6 hillfort; 9 — Irtyash-20 settlement; /0 — Shatanov-1 hillfort; /7 — Shatanov-2 hillfort; /2 — Irtyash-4
hillfort; /3 — Shatanov-5 camp; /4 — Irtyash-2 hillfort; /5 — Irtyash-9 mine; /6 — Guseva Gora hillfort; /7 — Bolshoe Nanogskoe hill-
fort; /8 —Travakul-1 and Travakul-2 sanctuaries; /9 — Shatanov-6 sanctuary; 20 — Shatanov-7 sanctuary; 2/ — Shatanov-8 sanctuary;
22 — Shatanov-9 sanctuary
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B k6. b/2 naxonok He oOHa-
PYXKEHO.

Kes. A*/3. BoJbIIMHCTBO Ha-
XOJIOK pacIojiarajiuch B BOCTOY-
HO¥M YacTH KBaJpaTta y MOIHOKHUS
CKaJIbHOI'O OCTAHIIAa C MOYTH BEp-
TUKaJIbHON cTeHKoil. B cesepo-
BOCTOYHOM YIUIy KBajpara Haii-
JICHbI OPOH30Basi BOPBOPKA M TPHU
KOJIBIIEBBIX ~ MPOHU3KH  (pHC. 6,
1-3, 5). B 0,1 M Kk 3amagy oT HUX
pacuuileH MEeIHbIA KOJT4aHHBIN
Kpiok (puc.6,//). B 0,1m k ce-
BEpy OT KOJIYAaHHOI'O KPIOKa pac-
rojarajiach BOCBMEPKOOOpazHast
IJIoCKass OJsIIKa C TeTIed Ha
oboporte, B 0,1 M K 1OTYy OT KOJI-
YaHHOTO KpIOKa JieXkana OisImka
¢ meTel Ha 000pOTe U TIOCKUM
IIUTKOM, Kpas KOTOPOIo C JIBYyX
MIPOTHUBOJISIKAIITUX CTOPOH 0odop-
MJICHBI B BHJIE 3ur3ara (puc. 6, 0,

A.M. Naumov

03epo Upmsauw

ocmpos Illamanog

o3epo Tpasaxyns

9). Puc.2. Tlanopama 1oxuo0# yactu 03. Uptam u o-Ba Illaranos. Bux ¢ FOIO3. Crpenkoit

B 0,5-0,7M x FOIOB ot kou-
YaHHOTO KPIOKA B ITOJIOTOM CKallb-
HOM YIIyOJICHUH 110]] BEPTHKAJIb-
HO CTOSIEH CTEHKOW OCTaHLa
OBLIO PACUMIIIEHO CKOTICHHE TPEXJIOMACTHBIX
BTYJIBIATHIX HAKOHEYHHKOB CTpen (puc. S,
1—25) — BeposATHO OCTaTKH KOJ4aHa, YTO BMe-
CTE€ C HaxXOJKOW KOJYaHHOTO KpIOKa, M TMOfAC-
HBIX yKpalleHWH JaeT OCHOBAaHHUE TMPEIroia-
rathb pacrojOKeHHE I0Jl OCHOBAHMEM IUTHTHI
LIeJI0ro Koi4aHa. B 1oro-3amaiHoii 9acTu KBa-
Jpara ObUT OOHAPYKEH KYCOK JKEJIEe3HOH KpH-
Bl pa3MepoMm 3,5%3x2.5 cMm.

Onucanmne HAXOAOK

Bcero B packorie Ha CKaJlbHOM CBATUJINILE
ObLIM HaWJICHBI 9 CIIUTKOB MEIH, 5 JINTHUKOB,
2 KyCKa >KeJIe3HOU KPHIIbI, pa3BaJl KepaMude-
CKOTO cocylia u 63 mpeaMeTa, H3rOTOBICHHBIX
W3 MEJU WU MEAHBIX CILJIABOB.

OpuHutomoppHbie purypkn

Bcero Ha cBsitununie Obi10 HaiiieHo 9 op-
HUTOMOP(DHBIX GUTYPOK.

Opnumomopgh 1 (puc.5, 1). Menp, autbe.
CoxpaHHOCTh (PUTYpHI yHAOBIETBOPUTEIbHAS,
MMeeTCsl BBITHYTOCTh (DUTYpPHI B palioHE Ty-
noa. [onoBa mpejcraBnsieT coOOH aHTPOIO-
MOP(HYIO JTHIHUHY, «HOC» KOTOPOH 00pa3oBaH
BEPTUKAILHBIM BAJIUKOM, TI0O 00EUM CTOPOHAM
KOTOPOTO PpACTONaraloTcsl MOJYTOPOIIMHBI —
«raza». Kpbuibsi Iyroo0Opa3HO H30THYTEHIE.
Pasmepsr m3menus: mnmmHa — 5,2cM, pasmax
KppuTheB — 4,5 cM. Bec 8,16

Opnumomopgh 2 (puc.5,2). Menp, auThbe.
CoxpaHHOCTh (PUTYpHI yAOBIETBOPUTEIbHA,
o0omMaHo JieBoe Kpbuto. BeposiTHee Bcero, oT-

0003HaYEHO MECTO PACOJIOKEHHUs CKaylbHOTO cBsTHiMIIa [llaTano-6. @omo asmopa

Fig.2. Panoramic view of the Irtyash Lake and Shatanov Island south. South-south-west
view. The arrow marks the location of Shatanov-6 rock sanctuary. Photo by author
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Fig. 3. Layout of Shatanov-6 camp and Shatanov-6 rock sanctuary.
Topographic photography by author, 2016
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YOVIMCKUM APXEOQOJIOTMYECKNI BECTHMK

JMBaJics ¢ ofHOM GopMmbl ¢ opauTOMOpdoM 3. Kpbuibs
[0 OTHOILEHHIO K TYJIOBHILY M30THYTHI MO MPSMBIM
yoioM. Pasmepsl usnenust: anuHa — 5,8cM, pasMax
KpblIbeB — 2,5 cm. Bec 10,591

Opnumomopgh 3 (puc.5,3). Menp, autbe. Co-
XpaHHOCTh (UTypsl Xopouas. Kpbuibsi mo oTHoIIe-
HUIO K TYJOBHIIY HM30THYTHI TOJA HPSIMBIM YIJIOM.
Pasmeps! uznenus: anuHa — 5,9 cM, pazmax KpblIbeB
—4,2¢cm. Bec 20,80T

Opnumomopgh4 (puc.5,4). Menp, nutbe. Co-
XpaHHOCTh (urypsl xopomas. Kpbsuibs n1yroodpaszsHo
M30THyThle. Ha TIIOCKOM TyllOBE BEpTHUKAJIBLHO pac-
MOJIOKEH BAIMK — KWib. Pa3mepsl uzaenus: JuinHa —
6,2 cM, pazmax KpbUibeB — 3,5cm. Bec 19,01t

Opnumomopgh 5 (puc.5,5). Menp, nutbe. Co-
XpaHHOCTH (urypsl xopomas. BepositHee Bcero, oT-

-4

Tom 25. Ne 3. 2025

nuBascs ¢ ogHoi popmbl ¢ opuuToMOpdom 4. Kpbuibs
JIyrooOpa3Ho M30THYThIe. Pazmepsl u3nenus: 1iuHa —
6,3 cM, pa3max KpbuibeB — 3,7 cm. Bec 21,991
Oprumomopgh 6 (puc.5,6). Menp, nutbe. Co-
XpaHHOCTb M3JeNUsl YAOBJIETBOPHUTENbHAS, IPaBOE
KpBUIO MOTrHYTO. KpBUibs MPUMBIKAIOT K IJIe4aM TOJ
npsMbIM yriioM. Ha nuneBol cTopoHe TyJa0Ba UMEET-
Csl SIPKO BBIPA)KEHHBIN KWiib. Pa3Mepsl uzjaenus: Ju-
Ha — 6,4 cM, pazmax KpblabeB —4cM. Bec 11,921
Oprumomopgh 7 (puc.5,7). Menpb, nutbe. Co-
XpaHHOCTh (urypsl xopomas. Kpbuibs ayroodpasto
H30THYThIE. Pacmmpsiromieecs: KHU3Y TyJIOBO IIaBHO
MEPEXOANT B BeepooOpa3Hblii XBOCT. Banuk B HIKHEH
YaCTH TYJIOBA MPOAOIDKACTCS MATHIO PACXOASIIMMUCS
BEEPOM MPOAOJIBHBIMH BaJIMKAMH, UMUTHPYIOLINMHU
xBocToBOe onepeHue. [Ipu BeepooOpazHoO OpHAMEH-
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Fig.4. Shatanov-6 rock sanctuary. Excavation layout
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Puc. 5. CkanbHoe csituuiie [1latanoB-6. OpauToMopdHbIe Ha0bI. Medb
Fig.5. Shatanov-6 rock sanctuary. Ornitomorphic idols. Copper
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Puc. 6. CxanpHoe catunmie Lllaranos-6. [Ipeaqmers! Kynbra u ykpamenus. /, 5, 9 — Oponsa; 2—4, 68, 10—12 — menp
Fig. 6. Shatanov-6 rock sanctuary. Ritualistic items and embellishments. /, 5, 9 — bronze; 2—4, 68, 10—12 — copper
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TUPOBAHHOM XBOCTE W HAJIMYHH JIATTOK-TIOTyTOPOILINH
B OpHUTOMOpdaxX MOXHO YBHIETh CBOEOOpPa3HbBIC
«TIEePEBEPTHIIINY, WIH NOIUMOPQHBIE QUTYPHI, coUe-
Tarolye B cede MpU3HaK| OPHUTOMOP(OB M aHTPOTIO-
mopdos [Uemskun, 2006. C.73. Puc. 5, 18-22; deno-
poBa, 1994. C.36; Ilanuna, 2015]. Besa komno3uius
BaJIMKOB Ha TYJI0BE OPHUTOMOP(PHON PUTYPKH MOKET
paccMmarpuBaThCsl Kak JIMYMHA — OpOBH, HOC, YCBI
Takum 00pazoM, MaHHBIH IK3EMIUIIP OpHUTOMOpP(a
€/IMHCTBEHHBIN, KOTOPBIA MOXKET pacCMaTpUBaThCA
Kak monuMopdHas ¢urypa, Ipu NepeBOpaurBaHUU
(urypa cTaHOBUTCS TOXOXel Ha aHTponomopda c
MOHATHIMU pyKamu. PasMepsl u3genus: InHA —
6,8 cM, pazmax kpbuibeB — 4,2 cm. Bec 11,351

Oprumomopgh 8 (puc.5,8). Menp, nutbe. Co-
XPaHHOCTh (PUTYPBI YIOBIETBOPHUTEIbHAS, WUMEETCS
ciabasi BOTHYTOCTh B paiioHe TynoBa. Kpbuibs 1o
OTHOIIIEHUIO K TYJOBHUILY H30THYTHI TIOJ TPSIMBIM
yriioM. B XBoCTOBOI WacTh (hUTYpbl UMEeTCsl OpHa-
MEHT B BHJE JETAlled NTUIBL. Pa3Mmepbl wu3nenws:
IuHA — 6,5 cM, pa3max KpbuibeB — 4 cM. Bec 25,821

Oprumomopgh 9 (puc.5,9). Menp, nutbe. Co-
XpaHHOCTh (urypsr xoporras. Kpeuibs pacrnonara-
IOTCS K TYIIOBY TIOJ TYIBIM yIiioM. TyroBuiie Tpey-
TOJIBHOE B TIPO(MIIh, UMEET SIPKO BBIPAKEHHBIN KHJTb.
B HMKHEl 9acTu Ty0Ba 10 00EHM CTOPOHAM OT KHJIS
HaXOJISTCS JIBa KOHMYECKUX BhIcTyna. Ha 06opoTHOI
CTOpOHEe (UTYPKH pacroiaraercs TOPH3OHTaJIbHAS
pazoMKkHyTas meTis. PasMepsl w3menus: JUIMHA —
8,2 cM, pa3zmax KpbuibeB — 5,2 cm. Bec 37,711

3a OCHOBY aHaJM3a B3siTa Kilaccu(puKanus OpHU-
ToMOp(HBIX WA0N0B, npemiokeHHas O.I1. Yemsku-
HbIM [Yemskun, 2016]. Bce opautomMopdHbIe (ury-
pBIL, HaliJIeHHBIC HA CBATHIIUIIE, MOXKHO Pa3/IeIHUTh Ha
HECKOJIBKO TPYIII 10 (hopMe KPBUTbEB U XBOCTA.

[To popme KpBITHEB BBIIEISIOTCS TPYIIITHL:

1) c nyrooOpa3Ho U30THYTHIMH (Y3KUMH U IITUPO-
kumu) (puc. S, 1, 4-7);

2)C U30THYTHIMH TIO/ TIPSIMBIM YTJIOM (Y3KUMH U
mupokumMu) (puc. S, 2, 3, 8, 9);

3) ¢ M30THYTBHIMHU TOJ] TYIIBIM YTJIOM (Tparierue-
BHJIHBIMU WJIM TPEYTOIBHBIMH) KPBUIbsIMH (pHC. 5, I,
9).

Bo Bcex rpymmax ecth ritagkue Kpbiibs (puc. S, 2,
4) M yKpallleHHbIe TIOTIEPEYHBIMH BalluKamu) (puc. S,
3, 5-9), nHOTIIa BRICTYMAIOIIMMH 32 TPEIEIbl KPbLIa C
OJTHOM WU JIByX CTOPOH («B3BEPOIICHHBIEY ), a TAKKE
C BBICTYIIaMH Ha Crudax.

B kaxmoit u3 3THX rpynn opHUTOMOPQBI pa3iiu-
4aroTcsi (hOpMOI TOJIOBBI, CMOIEIUPOBAHHON JHOO
B IUIOCKOM MaHepe (puc.5S, I, §), mubo BBICOKUM pe-
aeedoM (puc.S, 2—7, 9): B BUae BbICTyNa (JIUTHUKA)
(puc.5, 2-4, 6), aatponomopdHoii (puc.S5, 1), pexe
nTUIEBUAHON (puc. S, 2—9). Ha romoBe BcTpeyaroTcs
OJIMH BBICTYII — «IOJYTOPOIINHAY» (WM BBHITSIHYTAS
«KAILIs») — «HOC» WIIH «KITIOBY» (pHC. 5, 9); nBe «I1o-
JYTOPOIIMHED) — «IJ1a3a»; TPH «IIOJIYTOPOIIUHBDY
(WM TBE «TIIOJTYTOPOIIMHBD) C BAJIMKOM HITH «KATUICH»
MeX/1y HUMH) — JTnduHa (puc. 5, 7).
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ITo popme XxBoCTa BBIACISAIOTCSA TPYMIIBI C NpPsi-
MbIM (puc.5, 1-3, 6), BeepooOpa3HbM (puc.5S, 7-9)
Y BBIEMYATBIM XBOCTOM (puc. 5, 4-5). Kak u Kpbuibs,
€CTb IVIaJIKUE XBOCTBI U XBOCTBI, YKPALLIEHHbIE BEPTHU-
KaJbHBIMU WM BEEPOOOpa3HO pacxomsiuumucs (pea-
KO — FOPU30HTAJIbHBIMU WM MEPEKPEIINBAIOIIUMHCS
B BUJI€ CETKH) BAJIMKAMHU.

[To BceM mpu3HaKaM Bce OPHUTOMOpP(]HBIE HIO-
JIbl COOTBETCTBYIOT KYJIBTOBOWH METAJUIOIUIACTHUKE UT-
KYyJIbCKOW apXe0J0rHYeCKOH KyIbTYPBbI.

I[Ipoyue npeaMeTsl KyJIbTa
U YKpalleHust

Cpenu mpoynx MpeMeToB KyilbTa U yYKpalleHui
MIPUCYTCTBYIOT HaXOJKH, PEIKO MJIM HE BCTPEUAIOIIHU-
ecsl B pUTYaJIbHBIX KOMIUIEKCAX U CPEAH UTKYIbCKOM
METaJUTOTIACTHKH:

- TPU TOHKUX NMPOHU3KH (pHc. 6, [-3),

-JIeTajid yKpallleHus 1osica: oboiiMa (puc.6,4),
JIBE HaKJIaJHbIE OJIAIIKY ¢ NIeTIei Ha obopoTe (puc. 6,
6, 9), BopBopka (puc.6,5), IIOCKOCTHAs (QUrypKa
KOHS (puc. 6, 7),

- KTIPSICIINLEY» — KPYIVIBIH TUCK C OTBEPCTHEM H
CEMbIO BBINTYKJIBIMU TTONTychepaMu Ha OHOW CTOPOHE
(puc.6,8),

- TUIOCKOCTHAs purypka 3meu (puc. 6, 10),

- KoTuaHHbIHN (?) Kprok (puc. 6, I17).

OTnaneHHble aHAJIOTUH TJIOCKOCTHOH (HUTypKe
3MEU MOYKHO HAalTHU B Marepuasiax [ s/ 1eHOBCKOro Ko-
cruia [CmupsoB, 1952. C.85. Taon. XVIII, 19]. [ps-
MbI€ aHAJIOT' MK HAKJIaIHOM BOCbMEPKOOOPa3HOM Os1sixe
C IVIaJIKUM LIMTKOM U TeTiieil Ha 000poTe HAXOASATCS
B MarepHajiax MOTMJIIbHUKOB aHaHBbUHCKOM KYJIBTYpPbI
[XanukoB, 1977. C.33. Puc. 10, B, 2]. B.C.Ilarpymes
JATUPYeET 1Mo100HbIe HaKJIaHbIe OJsiiKky VIB. 10 H.3.
[[Tatpymes, 2011. C. 187. Puc.40].

Oco00  BbLIEISIETCS  JIPCBOBHUIHBIA MO
(puc. 6, 12). Ipencrasnser coOOi ACHIPO-aHTPOIIO-
MOpPGHBII TEPCOHaX CO CTBOJIOM — PyKOsATHIO. CTBOI
B BEPXHEH 4acCTH pacxoauTcs BeTBIMU. HukHue BeT-
BH, PacXosIIrecs TOPU30OHTAIBHO, UMUTHPYIOT PYKH
C TpeMms najbllaMu. B HUKHEW 4acTH «KpPOHBI» IO
00erM CTOpOHAM OT CTBOJIa UMEIOTCS JIBE BBITYKJIO-
CTU — «miiaza». JpeBOBUAHBIM M0 MOT SBISATHCA
MIEPCOHAIBHBIM TOTEMOM TPEICTAaBUTENsI MECTHOM
AUTHL, K MPUMEPY, OJUIIETBOPEHHUEM JyXa IIaMaHa,
BOXKIS MO0 crapedmuHbl niaemMeHd. HecmoTps Ha
TO, YTO aHTPONOMOpP(]HBIE U300pAKEHHS B METAJIO-
IJIACTUKE UTKYJIBCKOW KYJIBTYpBI SBISIOTCS PacIpo-
CTpaHEHHBIM SIBIIEHHEM, XOTS U 3HAUUTEJIbHO YCTyIa-
IOLIMM T10 KOJIMYECTBY OPHHUTOMOP(HBIM (QHUTYpKaM,
MPSMBIX aHAJIOTHH JaHHOMY H300paKEHUIO C SIPKO
BBIPQKEHHOH JIPeBOBUIHOCTHIO HE HalIEHO.

3epkaJjioBUIHBIE
U BBINMYKJIbIE 0Jsixu (puc. 7)

Bcero na catunmuie Obuto HaiineHo 13 3epka-
JIOBUJIHBIX OJISIX C TIeTJIeld Ha 000poTe, a TaKkke JBE
BBINYKJIBIX OJISIIIIKU C TIeTIed Ha oOopore. 3epkaio-
BUJHBIE OJIIXU B OOJBIIMHCTBE CBOEM HMMEIOT HE3HA-

486



A .M. Naumov

i
u’*‘|2:45¢75vnnuauu

Puc.7. Cxanpaoe cBaTunuiie [llaranoB-6. 3epkaioBUHbIC U BBITYKIIbIC OJISIXH ¢ IeTIER Ha 00opoTe.
1-3, 9 — 6ponza; 4-8, 10—14 — menp

Fig. 7. Shatanov-6 rock sanctuary. Mirror-like and convex buckles with a loop on the flip side. /-3, 9 — bronze; 4-8, 10-14 — copper

YHUTEJBHO BBITYKIIYIO JIUIIEBYIO CTOPOHY — «3EPKAJIO»
1 HEOOJBIIYIO TIETENBKY C OTBEPCTHEM JIO 5SMM IIH-
puHOH U 2—3 MM BbIcOTOH. [lomoOHbBIE ONAXM HMEIOT
MHOTOUHUCIICHHBIC aHAJIOTHH B MarepHuajiax KyJIbTyp
paHHEro Kele3HOro Beka 3aypanbs U 3amagHoit Cu-
Oupw, M, 1O BCEHl BUIMMOCTH, SIBIISUITMCH YacThIO CO-
nsspHOTO KyibTa [Morunsaukos, 2001. C.119], B Tom
Yucyie 3HAYUTEILHOE YMCIIO HX TIPOUCXOIUT C MaMSIT-
HUKOB HTKYJIbCKOM KyibTypsl [bempruxoBa, 1977.
C.130. Puc.4, 13, 17, 1986. C.72. Puc.5,23]. Cpenun
BCEro KOMIUIEKCA BBIJCISCTCS OJHA 3EPKaJOBUIIHAS
Oysimka ¢ M300pakeHHEM COJIHIA C JICBSTHIO JTy4a-
MU (puc.7,3), Oiu3kol aHaIOrHel KOTOPOil SIBIsieTCs
OJs1Xa C COJIIPHBIM OPHAaMEHTOM, HaijieHHast Ha 30-
tuackoM IV Toponumie [bop3ynos, 1993. C. 116, 123.
Puc.2,4].

Cpeny HCCIEOBAHHBIX ITAMSTHHKOB PaHHETO
JKEJIe3HOTO Beka Ha 03. MpTam 3epkanoBuiHbIe OIsi-
XM ¢ TieTiel Ha 00oporTe, MoJ00HbIC HAlICHHBIM Ha
ceatuinnie lllataHoB-6, ObLIM OOHAPYXKEHBI B MaTe-
puanax HTKYJIbCKO-raMaroHckoro ropoaumia Illara-
HOB-1 (12K3.) [Haymon, 2016. C.286. Puc.86,1/] u
Ha MecToHaxoxaeHnn TpaBakyinsb Il (323k3.) [Bacuna,
Taunpos, 2016].

JIBe mnajkue JHUThIC TONychepudeckue OISIIKI
nuamerpoM 44 u 49 MM U TOoMmuUHON 2—-3 MM, C TIeT-
JIIMHU B LIEHTpE Ha 000poTHOH cTOpoHE. [1o MHEHHIO
psiia uccienoBaresnei, mojgo0HbIe OJSIIKU SBISIINCH
KOJTYAHHBIMH 3aCTEKKAMH, WUCIIOJIb30BABIIMMUCS Ha-
psiy ¢ Hanbolee pacpoOCTPaHEHHBIMH KOHHYECKIMU
KOJTYAaHHBIMHA BOPBOPKaMH C OTBEPCTHUEM II0 IEHTPY
[LLLymera, 2008].

Opy:xue

U opyaus Tpyaa (puc.8)

CxoruieHue 25 HaKOHEYHHKOB CTpEJ, BEposATHEE
BCET0, SIBJISIOCH KOJIYAHOM CTPEJ, 3all0JIHEHHOIO Kak
00EBBIMHU CTpENIaMHU, TaK U HEOOpaObOoTaHHBIMH 3aro-
ToBKaMu (puc.8, [-25). Bce HakOHEUHHMKH BTYJIbYa-
Thle, OJJMH HAaKOHEYHUK (puc.8,/§) AByXJIOMAaCTHOH,
no kinaccudukanuu [.B.bensTukoBoil 0THOCUTCS K
tuny bC2 [bensruxosa, 1982]. OcranbHble HAKOHEY-
HUKH TpeXJOMNacTHbIe, oTHocAumecs k Tunam bC10
—29Kk3. (puc. 8, 21, 24), BC12 — 23k3. (puc. 8, 15, 20),
BC14 — 13k3. (puc.8,22), bC16 — 93k3. (puc.8, 1, 4,
6, 7, 12, 14, 17, 19, 25), BC18 — 109k3. (puc.8, 2,
3,5, 811, 13, 16, 23). Haubonee paHHUM SIBISICTCS
JByxJionactHoW HakoHedHMK Tumna bC2 (VII-VIss.
JOH.3.), HAKOHEYHUKH OCTAJIbHBIX THIIOB OBITYIOT B
VI-IVBB. 10H.3.

Haxoneunuk xombsi (puc.8,28) MO THIIOIOTHH
C.B.Ky3pMuHBIX KONUH aHAaHBUHCKON KYyJIBTYpHI,
OTHOCHUTCSI K BTYJIBYATBIM JINTHIM HAKOHEYHHKaM CO
CIUIOUIHBIM TEPOM JIMCTOBHIHOH (OPMBI M poMOU-
yeckuM crepxkHeM (KI-6) u nartupyercs VI-VBs.
noH.3. [Ky3smunsix, 1983. C.94].

Iupoxuii omHONE3BUNHBIM MemHbI HOX (?)
(puc.8,26), BeposTHEE BCETO, ABISAETCS IMEPEesIKON
o0yioMKa cepra MM KOchl. MecTo KperieHHus: pyKo-
SATKW — HWYKHUE YaCTH JIE3BHSI U CIMHKH CILTIOIIEHBI U
3aBaJbIIOBaHbl. OCTpHE CKPYIVIEHO.

BpoHn3oBbIil HOX ¢ ToNOBOM Measens (?) ¢ mps-
MBIM JI€3BHEM, IUIaBHO MEpPEeXOASIUM B YEpPEHOK,
CIMHKA IUIABHO OIycKaercss K octpuro (puc.S§,27).
W3rotoeneH u3 oNOBSIHUCTOM OpoH3bl. Dopma HOka
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YOUMCKUI APXEOJIOTMYECKNI BECTHUK

XapaKTepHa JJIsl HOXKEW paHHeCaKkcKkoro BpeMenu VII—-
VIBB. I0H.3., HO BbIJICJICHUE HABEPIIHS B 3BEPUHOM
cTuie O0ojee XapaKTepHO JJIST APEBHOCTEH Tarapckon
KyIbTyphlL. [IpsiMble aHamoruu JTaHHOMY HOXKY HE 00-
Hapy>KEHBbI.

IMocyna

PasBan cocyna (puc.9) oTHOCUTCS K UTKYJIBCKOH
KynbType. Cocyn ropuedyHoi popmbl, pEKOHCTPYHPY-
€TCsl CETMEHT BEpPXHEH YaCTH — BEHYHK-TOPJIO-TIIEUH-
KO U 4acTb TynoBa. CocyJ py4yHOH JIETKH, OPUEHTH-
POBOYHO MMeN AuaMeTp no BeHuuky 25-30cm. LBer
— TEeMHO-KOPHYHEBBIH, 00HTr poBHBIH. Tecto mioT-
HOE, COJIEP’KUT MPUMECH TallbKa, TPECBBI, OPTraHUKH.
[ToBepxHOCTH HEPOBHO 3arIakeHa, BUIHBI CIIE/IbI 3a-
rnakxuBaHus TpaBoi. Cocysl OpHaMEHTHPOBAH OJTHUM
PAZOM KOCBIX TPEYTOJIbHBIX Hacedyek MO ABYM 30HaM
— BEHUYUKY U [JICUHKY.

Tom 25. Ne3.2025

HUccaenopanus
XHMHY€ECKOI0 COCTaBa MeTaJljIa

HccnenoBanue XUMHUECKOTO COCTaBa M 3JICMEH-
TOB-TIpUMECE MPEAMETOB U3 [[BETHOTO MeTajlla CBs-
tiwmma [llaranos-6 nposoausnock B HOxHO-Ypans-
cKoM (eaepallbHOM HAayYHOM LIEHTPE MHUHEPATIOTUU
u reo3kosioruu YpO PAH (1. Muacc). Pertrenoduitoo-
pecuenTHblit ananu3 (POA) 6bu1 ipoBeaeH 1ist 00Ib-
LIIMHCTBA apTe(aKkToB Ha HACTOJIBHOM aHAIHM3aTope
Bruker M1 Mistral. [Ipu u3zy4eHuu >neMeHTOB-TIPH-
Meceil B MeTajie MCIOIb30BaIcs METOJl Macc-CIeK-
TPOMETPHUHU C HHAYKTHBHO CBSI3aHHOH TNIa3MOH W Ja-
3epHbIM TIpobooTOopom (JIA-MCIT-MC). [lns atoro
HCIIOJIb30BAJIACh TPUCTABKA JiazepHOU almsiiuu New
Wave Research UP-213, coBmemieHHass ¢ KBajpy-
MOJIbHBIM Macc-criekrpomerpom Agilent 7700x. Me-
tonom JIA-UCII-MC wuccieqoBaHsl JIMIIL HECKOILKO
apTe(aKkToB BCIECICTBUE TOTO, YTO OH SIBJISIETCS pas-
pymatonmM. Jlns panpHedIed o0pabOTKH JaHHBIX

SLLYLLRNNVYNNATY!
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Puc. 8. CxanpHoe cBsaTuuiie 11latanos-6.
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Opyxue. [-26, 28 — menp; 27 — 6poH3a

Fig. 8. Shatanov-6 rock sanctuary. Weapon. /—26, 28 — copper; 27 — bronze
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Puc. 9. Cxanbaoe catunuie [llarano-6. Cocyn UTKYIbCKOH KyJIBbTYpbI

Fig. 9. Shatanov-6 rock sanctuary. Itkul culture vessel

XUMHUYECKOTO COCTaBa AJIEMEHTOB-IIPUMECEH UCIIONb-
30BajiCsl CTaTUCTHYECKUH METOJl aHajau3a IVIaBHBIX
KOMIIOHEHT C JIOTapu(pMUIecKoil HOpMaInu3aue.

MeTonoM yCKOPUTENBHOW Macc-CIEKTPOMETPUU
B LIKII «YckopurensHast macc—crekrpometpus HI'Y -
HHILI» (r. HoBocuOupck) OblmM naTupoBaHbl ¢par-
MEHTBI OCTAaTKOB YIVIsl U3 MEIHOTO CIUTKA U OOyIJIeH-
HO€ JIPEBKO HAKOHEUHMKA CTpesbl co cBaTuinma [la-
TaHOB-0. bonee moapoOHas XxapakTepucTUKa UCCIIe10-
BaHUI XMMHUYECKOTO COCTaBa U AJIEMEHTOB-IIPUMECEi
MIpEeIMETOB U3 IIBETHOTO MeTaia cearuiuma [llara-
HOB-O TNpUBENEHA B OTJENbHON cTaTbe [ApTEMbEB,
Haymos, Paccomaxun, 2025].

Pesyabrarer POA

Metogom P®DA Obut0 TpoaHATH3UPOBAHO 58
MPEIMETOB M3 [BETHOTro MeTayia ceatwiniia Illa-
TaHOB-0, YTO cocTaBlisieT 76 % OT BCEro KOMILIEKca
HaxXOJ0K C MaMsATHHKA. V3 mnpoaHaaIu3upoOBaHHOIO
MeTama momst Opon3 (¢ comepxkaHusmMu Sn/As/Pb/
Sb > 0,5 mac.%) cocrasisier 9 npeameros (15,5 %)
[AprembeB, HaymoB, Paccomaxun, 2025. C.221-222.
Tabim. 1].

B onoBsiHHBIX OpOH3axX COJACp)KAHME MEIHU Ba-
peupyercs ot 74,4 no 94,4mac.%, omosa — ot 4,4 1o
24.4mac.%. ComepikaHue IPYTHX OIMPEACISICMBIX B
Oponze mpumeceii: skeneso (0,02—0,78 mac.%), cepe-
opo (0,08-0,58mac.%), mbimbsk (0,10-2,5mac.%),
cyppMma (0-0,44mac.%), ceuner (0,20-2,1mac.%), B
omHOM ciydae (ukcupyercs cened. OauH TpenMeT
OTHOCHUTCA K MbIIIBAKOBO-CYPbMAHNUCTBIM 6p0H38,M
(Cu+Sb+As) ¢ comepkannem cypbMbl 4,8Mac.% u
Mblbsaka 3,0 mac.%.

[Momasnstomniee OOJBIIMHCTBO HCCIIEAOBAHHBIX
06pasnoB (49 mpeaMeToB) OTHOCSITCS K TPYTIIIC «JH-
CTOI» MENIH, B TOM YHCJIE BCE CIUTKU U TUTHUKH. O7-

HAaKO B HUX MPUCYTCTBYET U OJIOBOCOJICPIKAIIIAS ME/Ih
(onosa 0,06-0,18 mac.%). B nmpenMeTax U3 «4uCTON»
MEIH B Pa3jIMYHBIX JOJSIX MPOILICHTA MPHCYTCTBYIOT
x)ene3o (0,02-0,36 mac.%), cenen (0-0,12mac.%),
cepedbpo (0-0,38mac.%), mbmbsak (0—0,25mac.%),
cypsma (0-0,2 mac.%), ceuner (0—0,09 mac.%).

B nenom no nanueiM POA BBISBISIOTCS HEKOTO-
pbI€ 3aKOHOMEPHOCTH XUMUYECKOTO COCTaBA!

1) MukponpumMecu keje3a MPHCYTCTBYKOT BO
BCEX UCCIICAOBAaHHBIX 00pa3iax u He JalT yCTOHUH-
BBIX CBSI3€H C JIPYTMMU DJIEMEHTAMHU.

2)HaOnrogaercss 3aBUCHMOCTh  KOHIIEHTpAIUi
ceneHa (233k3.) oT comepxkanuii cepedpa (143k3.) u
ceuHIa (183K3.), KOTOpbIE (HOPMUPYIOT ACCOIHALINIO
Se—Ag—Pb.

3)HaGOmtomaercsi 3aBUCUMOCTh  MHUKPOIIPUME-
cl MbIbiKa (279K3.) ¢ onoBoM (993K3.), cypbMOi
(109x3.) u cBunnoM (1223k3.). [Ipu 3TOoM yarmie Bce-
TO COACPAHUS MBIIIbIKA U CYPbMbl TOXKE 3aBUCST
IpyT ot apyra. Takum oOpazom, HaOIrOIaeTCST BTOpast
rpyIIUpoBKa MUKponpumeceit — As—Sh—Sn—Pb.

4)B HECKOIBKUX MpPEIMETax COBMECTHO MpPH-
CYTCTBYIOT MBIIIbSK U celieH. [llects mpenMeroB He
HMMEIOT B CBOEM COCTaBE MHUKPOIIPUMECEH MBIIIbIKA U
CEJICHA, HO COJIEPKAT B PA3HBIX MIPOIOPIUSIX cepedpo,
0JIOBO, CBHHEII.

JarupoBKa KOMILIEKCOB

B IKII «YckopurenbHasi Macc-CIEKTPOMETPHUS
HI'Y-HHIIy» (1. HoBocuOupck) OB IPOBEACH paIuo-
YIIEpOAHBIN aHan3 IByX 0o0pasios. llepBeril mpen-
CTaBJIeH HEOONBITNM (PParMEHTOM YTIISl, «3alasHHO-
TO» B MEPBUYHBIA MEIHBIN CIUTOK, BTOPOH (pparmMeHT
yIIst 0TOOpaH U3 yrieUIupoOBaHHOTO APEBKa HAKO-
HEYHUKa CTPEJbI, BXOAAIIETO B HA0Op 3aXOpPOHEHHO-
ro Kom4aHa. /|aTMpOBKH, MOJyYEeHHBIE TO YIVIIO W3
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