skinning the animals. Other features match an incomplete «rider complex»; however, more probably they were caused by moving
heavy weights for a long time. Presumably, riding was a sporadic and a short-term activity for both males: perhaps they used a horse
or a bull for transportation. A great part of their life they spent walking at long distances, hunting with bow and spear, moving heavy
loads, for example, weapons, hunted preys, and foodstuff.

Traces of suppurative inflammation of cells in nipple-like protrusion are found on both skeletons. This disease was widespread
on the territory of Ukraine in the Bronze Age, perhaps due to the way of living which implied staying outdoors for a long time or/
and due to certain climate peculiarities. Pathologies of teeth found on both skeletons confine to the scale of moderate density.
Slightly higher than normal for this age the teeth obliteration, as well as micro brakes on the enamel, could be caused by use of
tough products for food, for instance, dried meet, bread or nuts. Such changes, as one of the authors observes, are frequently found

in representatives of the habitants of the Ukrainian territory in the Middle Bronze Age.

T.}O. Tomrko

PE3YABTATU AOCAIAKEHHS METAAEBOTO
IHBEHTAPIO 13 IIOXOBAHHSI BIAS ¢. XPTHHUKU

Tooano Dpe3yabmamu mexHoA02iMH020 Mma CNeKMpPOaHaNiMmU4HO20 docnidxcents Memanegoeo iH6eHmMapio i3 NOX0BAHHS eNIUHY -

P0B020 20pU30HMY nam’amok Boauni.

Katwuoeicaosea:doba 6ponsu, 3axiona Yxpaina, memanesi npukpacu, mexHonoeis

I1ig yac po3Konok 6araToiiapoBoi mam’ ITKM OISt
¢. XpiHHMKY PiBHeHCHKO1 00J1. y TOXOBaHHi 2, 1a-
TOBAaHOMY EIIIIIIHYPOBUM TOPU30HTOM MaM’SITOK
BonwuHi, Ha mamblsix HeOixXuyuKka Oy0 3Haifae-
HO JBa 11i1i MifHi niepcHi i Tpu dparmentu. ITig
JIIKTEM TIpaBOil PyKM Jiexajda HeBeJMKa 3ajli3Ha
KOHKpelis. Y Bilaili apXeoJorii eHeoIiTy—a00u
oponsu IA HAHY mnpoBeneHo TexHOJIOTiUHE Ta
CHEeKTpOaHaJITUYHE OOCTIIXEHHSI 3HaximoK —
JIBOX TIEPCHIB i OMHOTO (hparMeHTa.

Anaaiz 273. IlepcTeHb OPOTSIHUU i3 MO3I0-
BXHIM cHipaJbHUM IIUTKOM (puc. 1, 7). Y nepeTu-
Hi OpiT KBaApaTHUI, HA IIUTKY — IPSIMOKYTHUIA.
Ha nmoBepxHi BUpoOy CIOCTepiraroThCs mapaieib-
Hi «00po3eHKr». MeTanorpadiyHe I0CIiIKeHHS
BUSIBUJIO PEKPUCTATi30BaHy CTPYKTYpY Ha TJIi BU-
TATHYTHMX JIAHLIIOXKKiB 3akucy Mifi. CMyru, momit-
Hi Ha MiKkpodoTorpadii, € pe3yJabTaTOM HEpPiBHO-
MipHOTO PO3MOJiIEHHSI MiKPOJAOMIILIOK Y METai.
Benmunna 3epeH i3 aBiftnnkamu 0,045—0,065 kr/
MM2. MikpotBepaictb 90,72 xr/mm? (puc. 2, 1).

Hpit 1151 mepcHs BUKYBaHO Ha (irypHOMY KO-
BaJIi 3 3KOJI000M, OCKIJIBKM Bif IITMTKA JO MOTOH-
IIEHOTO 3aKiHYEHHSI 30epiraeTbCs KBaApaTHUIA
nepetuH. CnovyaTKy OyJ10 CKPYy4YeHO IIUTOK i pO3-
TUTIOIIIEHO, a MOTIM JpiT HaBUTO Ha orpasy. Ko-
BaJIbChKi OIepaliil MpPOBOAMIINCS 3a TeMIIepaTypu

© T.10. 'OLIKO, 2010
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300—400 °C i3 BUCOKUM cTymneHeM aedopMailii
meTany («00pO3eHKM» Ha TTOBEPXHi).

Anaaiz 274. I pyruii iepcTeHb 3i IIUTKOM Y BU-
JIsIAI BepOOBOro JIMCTKA 3 JBOMA OTBOpaMW Ha
HboMy (puc. 1, 2). fIK i Ha monepeaHbOMY BHPO-
0i, MOBEepXHSI BKpUTa IMapajelbHUMU «OOpO3EH-
Kamu» (puc. 3).

[IInip 3pobseHO Ha MOIepeyHOMY MEpEeTHHi
muTKa Oist orBopy. Ha Thi 3akucy minmi, BUATST-
HYTOTO JIAHIIOKKAMU B HamMpsMKy aedopmariii
METajly, CIIOCTepIra€ThCs pPeKpHCTali3oBaHa Mi-
KpPOCTPYKTypa 3 JBIfHMKaAMM BCEpeAuHi 3epeH.
Bennunna 3epen 3 asiitHukamu 0,065 mm. Mikpo-
TBepmicTh 99,26 kr/mm? (puc. 2, 2—23).

Puc. 1. MajitoHKM MEPCHIB i3 BKa-
3iBKOIO Micls nutidy
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Puc. 4. CamopomHe 3aiti3o

Bupi® BUKyBaHO i3 MPSIMOKYTHOI B MEPETHUHI
3arotoBkU. IIMTOK OTpUMaHO pO3ILIIOILYBaHHIM
i1 BUTATYBaHHSIM IpoTy. OTBOPU MTPOOUTO CYIIib-
HUM KOHYCHMM NPOOifHMKOM Ha KOBaJJli 3 OTBO-
POM Y TIOBEepXHi (31 3BOPOTHOIO OOKY IIIUTKA Ha-
30BHi). BHacninox i€l onepaiiii Ha Kpasx OTBOpY
YTBOPWJIMCS TPIIIMHU. BiACYTHICTb CITiiB X0J0d-
Hoil gedopmallii Ha MiKpOCTPYKTYPi CBITYUTH IIPO
HarpiBaHHS IIMTKA Mepea NpoOMBaHHIM OTBOPIB.
JpoTsHe 3aKiHYeHHSI OTPUMMAaHO KPYTrOBUM IIPO-
KOBYBaHHSIM 3aroToBku. KoBajbChKi omnepaiii
npoBoauiaucs 3a temmeparypu 300—400 °C 3 Bu-
COKHM CTyIleHeM OOTUCKYBaHHS MeTay.

Anaaiz 275. Ynamok IepcHS 4M TiABICKU 3i
IIUTKOM Y BUIJISIII BepOoBoro JucTka (puc. 1, 3).
BurorosieHuii i3 IpsIMOKYTHOI B IIEPETHHI 3aro-
TOBKM. JIJIsl OTpMMaHHSI IIMTKA 3aroTOBKa PO3-
IUTIOLIYBaJIacs i BUTAryBajacs. IHImmi KiHelb TexX
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Puc. 2. Mikpoctpykrtypa. I — aH. 273,
30. 120; 2 — an. 274, 36. 70; 3 —
aH. 274, 30. 120; 4 — aH. 275, 36. 120;
5 — caMopoHe 3a1i30, 30. 40

KyBaBcs, aje Tak, 100 OTpUMAaTH KPYIJIMH y TIe-
petuHi apit. HepiBHa ropOKyBaTa IMoBepXHS CBi-
YUTb MPO BiJIbHE KyBaHHSI.

[Iii 3pobieHo Ha IO3A0BXHBOMY IEPETH-
Hi apoty. Jlo TpaBfieHHs CIIOCTEPIraeThCcsl 3aKUC
Mifi, BATITHYTU JIaHLIOKKaMU B3J0BX I1LTidha, B
HanpsiMKy jaedopmaliii Metany. MertanorpadiuHe
NOCTiIKEHHS BUSIBUJIO CTPYKTYpPY Ha cTafii mep-
BUHHOI peKpucTaiizauii. BesinuuHa 3epeH i3 nBiii-
aukamu 0,035 mM. MikpoTBepaictb 96,32 Kr/Mm?
(puc. 2, 4). TexHoJiorisi BATOTOBJIEHHSI 1IbOTO BU-
poOy noaidHa A0 MonepeIHbOro.

ITin pykoroo mOXOBaHOro 3HAWJAEHO 3aJli3HY
KoHKpelito (puc. 4). BuueHo ii B IHcTUTyTI Teo-
ximii, MiHepaJorii Ta pynoyrBopeHHss HAH Ykpa-
iHu. BcTaHoBJIEHO, 1110 1Ie CaMOPOIHE 3a1i30, sIKe
MOTJIO YTBOPUTHUCS Y MiclieBUX Topd’siHuKax Bo-
JnuHi (puc. 2, 5). Pe3ynbsratu aHaui3iB 3aj1i3a HaBe-
JIeHOo B TaOJI. 2 Ta 3.

XiMiuHUMI cKiag MeTajly MpUKpac BU3HAYCHO
Ha PEHTreHOMIYOPUCLIEHTHOMY CHEKTPOMETPi
CEP-01 (ELVAX) B IA HAHY. PesynsraTu aHami-
3y HaBeleHo B Ta0j1. 1. MeTaJt, 3 IKOro iX BUTOTOB-
JIEHO, — BUILJIABJIEHA MiJb i3 TAKUMU MeTajlaMu-
nomimmkamn sk Sn (Big 0 mo 0,064 %), Co (0,009—
0,018 %),Ni(0,026—0,066 %), As(0,045—0,358 %),
Ag (0,029—0,053 %), Pb (0—0,088 %).

MertaneBi BUpOOU EIMILIHYPOBOTrO TOPU3OHTY
Ha TepUTOpii CydyacHOT 3axiHOi YKpaiHu IOCJIi-
mxyBana H.B. Pungina (Pernauna 1980). 3a xi-
MiUHMM CKJIaJIOM BOHA BULIMIA TPY XiMiuHi rpy-
nu. MeTan HalYMCIeHHIIOl 3a KiJIbKIiCTIO BUPO-
0iB mepuioi rpynu 1o0yBaBcsl B paiioHi Bennkoro
Mincbka, TOOTO OYB MicLEeBUM. 3 1Ii€I0 I'PYIIOIO
MOB’sI3aHi HalipaHillli 32 4acoM MeTaJIeBi 3HaXif-
KU Ha LUX [TaM’sITKax.

ITopiBHsIHHS cKJlaoy MeTaly IpUKpac i3 oxo-
BaHHS Oing c¢. XpiHHUMKM Ta MaTepiajaMu
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Tabauys 1. XiMiuHMiA CKIa1 MeTaTy npukpac, %

Neama--| =, Sn Pb Zn | Bi Ag Sb | As Fe Ni Co s
i3y
273 OcH. — — — — 0,034 — 0,066 — — 0,018 0,221
274 OcH. — 0,088 — — 0,029 — 0,358 — 0,026 0,009 0,413
275 OcH. 0,064 — — — 0,054 — 0,045 | 0,021 | 0,066 0,015 0,208
Tabauysa 2. CKnaj caMOpoOIHOTO 3ai3a
Cu S Fe Pt Co Au Bi Ni
0,018 53,610 | 46,942 | 0,006 | 0,063 | 0,060 | 0,247 | 0,024
Tabauysa 3. XimiyHuii CKJIaJ OKMCJIIB HABKOJIO KPUCTAJIB 3a1i3a
K,0 | PO, | Na0 | CaO | SO, | MgO | MnO | CIO | ALO, | FeO | Cr,0, | SiO, | StO | ZnO
0,002 | 0,328 | 0,029 | 0,148 | 0,152 | 0,016 | 0,027 | 0,007 | 0,010 | 71,897 | 0,003 | 3,123 | 0,024 | 0,024

H.B. PunaiHoi Hamae MOXJIMBOCTI MPUITYCKaTH,
110 iX BUTOTOBJICHO 3 MiclieBoro matepiany (I rpy-
na, 3a H.B. Punninoro). Tak camo 30iratoTbcst i
pe3yJbTaTh TEXHOJOTiYHOro mociimkeHHs. Ilo-
CJTIIOBHICTh BUTOTOBJIEHHS TIEPCHIB 3i IIIUTKAMU Y
BUIJISIAL BepOOBOTo JncTKa Oyma Takow. Illutok
OTPUMYBAJIN PO3IUIIOIICHHAM 1 BUTSITYBaHHSIM
OJIHOTO KiHIISI 3aTOTOBKHU, MPSIMOKYTHOT Y MepeTU-
Hi. Ha mutKy omHoro 3 mepcHiB i3 XpiHHUKIB
npobuto nBa oTBopu. Hdpyruit KiHellb IPOKOBY-
BaBCs 3 yCiX OOKIB TaK, 110 OTPUMAaHU IpiT HAOy-

BaB Kpymioro nepetuHy. KoBaabCchKi poOOTH Mpo-
BOJMJIMCS 32 HArpiBaHHS METaly 10 TeMIlepaTypu
300—400 °C. dpiT a1t nepcHs i3 TO3M0BXKHIM CITi-
paJlbHUM IIMTKOM OTPUMaHO Ha (hirypHOMY XO-
Jiobyactomy KoBajjli. MeTas HarpiBaBcsl Tak caMmo
1o 300—400 °C.

TakuM 4MHOM, pe3yabraTu JOCTIIKEHHS Mpu-
Kpac i3 IoxoBaHHs Ot ¢. XpiHHUKM ITiATBEPIKY-
10Tb BUCHOBKM H.B. PuHaiHO1 po ycTaneHi TeXHOo-
JIOTiYHi CXeMU B METaJI000pO0LIi IJIEMEH EITiIHYPO-
BOT'O rOpM30OHTY nam’siToK [Tpukapnarts it BonuHi.

Poinouna H.B. MeTtajut B KyJbTypax IITHYpOBOil KepaMuKu ykpanHckoro [Ipenkapnates, [Togoauu u Bonban // CA. —
1980. — Ne 3. — C. 24—42.

Hadiituwna 19.11.2009

T.1O. Towro

PE3YJIBTATBI MCCIEAOBAHNA METAJINIMYECKOT'O MHBEHTAPA
N3 TTOT'PEBEHUNA 2 BJIIW3 c. XPUHHDBIKH

B naGoparopuu otaena apxeornu sHeonanTa—OopoH30B0ro Beka MA HAHY npoBeneHo TeXHOIOrMYecKoe U CIieKTpoaHa-
JIMTUYECKOE UCCIIEIOBAHKE TPEX MEIHBIX YKpAIlIEHUH (Ba MePCHS U (PparMeHT MEePCTHS MU MOJBECKH ) U3 OrpedeHust 2
y ¢. XpuHHBIKM PoBeHCKOI 0071., OTHOCSIIEeCs K SMUIITHYPOBOMY TOPU30HTY MaMSATHUKOB BoJIbIHN.

Bce nznenust M3roToBIeHbI U3 MEHOM MPOBOJIOKU. ISl MEPCTHSI € MPOAOJIbHBIM CITUPAIbHBIM LIIUTKOM, TPOBOJIOKA
BbIKOBaHa Ha (PUTYpHOIT HAKOBaJIbHE C KeJT00KOM, TaK Kak I10 BCeii ee IUIMHE COXPaHsIeTCsl KBapaTHOe cedeHue. BHauane
ObUI CKPYUYEH M PACIUTIONIEH IIIMTOK, a TOTOM MPOBOJIOKA HaBUTA Ha ornpaBy. Ky3HeuHble orepaluu mpoBOANINCH C Bbi-
coKoii nechopmanmeit meramia rpu Temmneparype 300—400 °C.

Bropoii nepcTeHb MMEET IMTOK B BUJIE JIUCTKA UBBI C IBYMSI OTBEepCTUsIMU. M3/1e/ie BBIKOBAHO U3 TPSIMOYTOJIbHOM B
ceyeHuU 3aroToBKU. LIIMTOK MojyueH pacrulioIIMBAHUEM U BBITSITMBAHUEM MTPOBOJIOKKU. OTBEPCTHSI TPOOUTHI CILIOLIHBIM
KOHYCHBIM MPOOOWHMKOM Ha HAKOBaJIbHE C OTBEPCTHEM B TIOBEPXHOCTU C M3HAHOYHOW CTOPOHBI HapyxXy. OTcyTcTBHE
CJIEIOB XOJIOHOM AedopMaliii Ha MUKPOCTPYKTYpPE CBUAETEIbCTBYET O HArPEBAaHMU LIUTKA IMepe/ MPOOUBKOM OTBEp-
ctuii. [IpoBOIOYHOE OKOHYAHKE MOJYYeHO KPYrOBOI MPOKOBKOW 3aroToBKU. Ky3HeuHble onepaluy mpoBOAWIUCH MPU
temmneparype 300—400 °C ¢ BbICOKOI CTeTIeHI0 00K1MMa MeTala.

OO6JIOMOK MEPCTHSI WK TIOIBECKK CO IIUTKOM, BOBMOXHO, B BUJE JIMCTKA UBbI. MI3roTOBJIEH U3 MPSIMOYTOJIbHOI B
CeYeHUU MPOBOJIOKU. TEeXHOIOTUSI U3TOTOBJICHUSI TAHHOTO U3/e/IUsl aHAJTOTMYHA TIPEIbIAYILEMY.

HaiiieHHast oz pykoii morpeGeHHOTO Xealle3Has KOHKpelus udydyeHa B MHCTUTYTe reOXMMUN, MUHEPAJIOTUU U PY-
noobpaszoBaHuss HAH YkpauHbl. YcTaHOBIEHO, YTO 3TO CAMOPOIHOE XKEeJIe30, KOTOPOE MOIJIO 00pa30BaThCsl B MECTHBIX
TopdsiHuKax BoibiHu.
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Meraninnueckue u3aeaus SMUITHYPOBOTO rOpU30HTa HAa TEPPUTOPUM COBPEMEHHOM 3amaaHol YKpanuHbl vccenoBa-
such H.B. Peinaunoii. CpaBHeHMe cocTaBa MeTajljia yKpalleHui U3 morpedeHus y ¢. XpuHHbIKU ¢ MaTtepuaiamu H.B. PeiH-
JNIMHOM MO3BOJISIET MpPEANnoJaratb, YT0 OHM U3roToBIeHbl U3 MecTHbIX pya (I rpynna, mo H.B. PeinauHoit). Pe3ynbraTst
TEXHOJIOTUYECKOTO MCCIIeIoOBaHUS He MpoThBopeyaT BoiBogaM H.B. PbiHAMHOI 00 yCTOSBIIMXCS TEXHOJIOTUYECKUX CXE-
Max B METAJIJI000paOOTKE IMJIeMEH SMUIITHYPOBOTO rOprM30HTa MaMsITHUKOB [Ipukapnatbs u BoibiHU.

T.Yu. Hoshko

THE RESULTS OF THE RESEARCH OF METAL INVENTORY
ROM A BURIAL 2 NEAR KHRINNYKY VILLAGE

The technological and spectral analytic research of three copper adornments (two rings and a fragment of a ring or a pendant)
from the burial 2 near Khrinnyky village in Rivne Oblast, of Epicorded horizon of the monuments in Volyn region, have
been conducted in the laboratory of the Copper and Bronze Ages Archaeology Department of the Institute of Archaeology
of NASU.

All objects are made of copper wire. A wire of a ring with a lengthwise spiral shield was forged on a figured anvil with
a chute, as a square section is seen on all its length. A board was rolled and flattened out first, and than a wire twisted on a
setting. Smith operations were conducted with a high level of metal deformation under 300—400°C.

The second ring is with a willow leaf-shaped board with two holes. The object is forged of a rectangular in section billet.
A board is made by flatting out and extending a wire. The holes are made by a solid cone punch stamp on the anvil with a
hole on a surface from inside out. No traces of cold deformation on the microstructure testify that the board was heated
before holes were made. Wire ending was made by thee round forging of a billet. Smith operations were conducted under
300—400°C with a high level of metal deformation.

Ring or pendant fragment with a probably willow leaf-shaped board is made of a wire rectangular in section. This item
was made with the same technology as the previous.

An iron concretion found under the hand of a buried person was studied in the Institute of Geochemistry, Mineralogy and Ore
Formation of NASU. It is determined that this is a native iron which could have been formed in local Volyn moors.

Metal wares of Epicorded horizon on the territory of a modern Western Ukraine were studied by N.V. Ryndina. A
comparison of metal structures of adornments from the burial near Khrinnyky village with her materials allows the author
to presume that they are made of local ore (group I, according to N.V. Ryndina). The results of technological research
do not contradict N.V. Ryndina’s conclusions about the regular technological schemes in metalworking of the tribes of
Prykarpattya and Volyn regions in Epicorded horizon.

0O.A. ITozixoBchKUI

BYPIITUHOBI AMYAETH 3 OCTPOXKXYMHUA

Y naykosuii obie 6600smucs eupobu 3 6ypumury, 3uaiioeni Ha OcmpoycuuHi.

Kawuoeicao e a: nisniuno-3axiona Yxpaina, kyasmypa Kyascmux amgpop, Oypuimun, aHmponomoppHuil amyaiem

YV donpgax [depKaBHOIO iCTOPUKO-KYJIBTYPHOI'O
3anoBigHuKa M. OcTpor 30epiraerbcsi OJM3bKO
30 Tuc. apXeoJOriuyHMX 3HAXiJOK, BUSBIEHUX Ha
TepUTOPii MicTa Ta pailioHY, OUIBIIICTb SIKUX HeE
onybjaikoBaHo. Jlo Takux apTedakTiB HajexXaTb
IBa OypIITUHOBI BUPOOU, SIKMM i IIPUCBSIYEHO 1Ie
MOBITOMJIEHHS.

1. ®parmeHToBaHMiA BUPiO (puc. 1, 1) 3Haiime-
Ho O.B. TazapaueBum y 1987 p. y niBaeHHil yacTu-
Hi moasip’sa Octposbkoi CII Ne 2. fABisge cobolo
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HUXKHIO YaCTUHY aHTPOITOMOPMHOT AyKe cXeMaTu -
30BaHOI (irypKu 3 MOXWIMMM TUIEUMU, TUIACKUM
TyJIlyOOM 1 KOHiYHMMM Hixkkamu. Ha mwmi ciig Big
npocBepaieHoro orBopy. Criepeny, Bia 1uieueid 10
HiI, HAHECEHO OBi JIeAb ITOMIiTHI BEpTHKAJIbHI 3a-
rMOJIeH1 NiHil, MOMIX SKMMMU, a TaKOXK OiJIs JIiBOI,
€ YOTUPHU KOPOTKi CKicHi pucku. IToBepxHio aKky-
paTHO 3aroJipoBaHoO 3 yCiX CTOpiH. BypiTH XoB-
TOTO KOJIbOPY, IIPO30pUii, MaTMHOBaHUI. Po3Mipu
3,6x2,7x1,1cMm.

2. IMinBicka (puc. 1, 2) y BUImsiai ayxe cTuizo-
BaHOI aHTpOIOMOP(PHOI Pirypku 3 peOpUCTUM Ie-
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