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KOMIIVIEKCHOE U3YYEHUE ECTECTBEHHOHAYYHBIMU
METOIAMMU U PECTABPALIUA CYMOUYKH
N3 KPACHOI'OPCKOI'O MOT'NMJIBHUKA

© 2023 r. T.b. HukutHHa, A. Topk, C.I. Bypuinesa,
M. Kumine banaagu, K. Bapxenbn, ®@. Xapauru, b. Anunk,
JI.®. borarosa, E.®@. Illaiixyraunosa, I1.B. ®exan

B crarbe myOnuKkyroTcs pe3ynbTaTsl MyJIbTHANCIUITIMHAPHOTO HCCIIEIOBAHMS YHUKAIIb-
HOM Haxozku u3 norpedenus § KpacHoropckoro qpeBHeMapuiiCKOro MOrmibHUKa X B. — KO-
’KAHBIM KOILIENIeK/CyMOYKa ¢ METaJUIMYECKOM MIacTUHON Ha Kpblke. CyMOUYKH TaKOro THIA
n3BecTHBI B Kapmarckom Oacceitne, BocTouno-EBponieiickoMm pernoHe u Jaake BCTPEYaroT-
Cs1 Ha HEKOTOPBIX CKaHJMHABCKUX MOrmibHUKaX. CoxpaHWIach HE TOJIBKO MeTajIndecKas
IUIACTHHA, HO U KPYIHbIE (DparMeHThl OPraHN4YeCKUX MaTepHaoB, 00pa3yroIuX COCTaBHbIE
AIIEMEHTBI CYMOUYKH, YTO MO3BOJIMIO BOCCTAHOBHUTD IMOJHBINA 00MMK m3nenus. KomruiekcHoe
UCCJIEJOBAaHNE CYMOYKH IIO3BOJIMJIO CAENIATh MOJHYI0 PEKOHCTPYKUUIO. B HacTosmiee Bpe-
M1 3TO €JUHCTBEHHAs] PEKOHCTPYKIIHS KOIIEIBKOB/CyMOUEK THIA TAIIKU U3 CPEIHEBEKOBBIX
MOTUJIBHHUKOB, BBIIIOJIHEHHAs! HA OCHOBE aHAJIM30B OPraHUYECKUX M METAJUIMYECKUX YacTel
CYMOUKH, IOJyYEHHBIX CIELMAIUCTAMM Pa3IUYHBbIX HanpasiacHU. C yd4eToM KOMILIEKC-
HOIO HCCIIEZIOBAHUS IpOBeJeHa pecTaBpauus usaenus. Crnenuaan3upoBaHHOE H3y4YEHUE
MaTepHUalioB, HMCIIOJIB30BAHHBIX IPU HM3TOTOBICHHU CYMOYKH, I03BOJISIET BBISBUTH OIIPE-
JICJICHHOE CXOJICTBO C BEHIEPCKMMM CyMOYKAMH, HO HE JA€T OCHOBAaHUS CUUTATh CyMOUYKY
n3 KpacHoropckoro MormiabHMKa MX MOJHOW KomueW. JlaHHasi cTarhsl SBISETCS NEPBBIM
OIBITOM KOMIIJIEKCHOIO UCCIICJOBAHUS M3JEIMM TAKOrO TUIA HAa MEXKIYHAPOIHOM YPOBHE
(MapHUMAJIN um. B.M. Bacunbea, UnctutyT apxeonoruu um A.X. Xanukosa, MHCTUTYT
Apxeonoruu Karonnueckoro Yuusepcutera um. [letepa [1azmanst). Pe3ynsrare! nccnenona-
HUS HOCAT IIPEBAPUTEIbHBIN XapaKTep.

KiroueBble ciaoBa: apxeonorusi, CpenHeBekoBbe, BeTimyxcko-BsArckoe mexaypeuse,
MOSICHBIE CYMOUYKH, MUKPOCTpaTurpaduueckuii aHajan3, peHTreHO(IyopeCieHTHBIN aHaIu3,
pecraBparsl.

B 2019 . npu packonkax Mapuiickoit
apXxeoJIOTUYECKOM JKkcneaunuen Map-
HUMAJIA KpacHOropckoro MOrujibHU-
Ka MapHICKON KyIbTypbl X B. B Torpede-
HUU 8 ObUIa HaliJieHa KO)KaHasi CyMOYKa
C METAJUIMYECKOM IIJIaCTUHOM HA 3aKpPbI-
BaroleM kiamnaHe. O01as peKOHCTPYK-
1S, HUCTOPUKO-KYJIbTYpHasi WHTEpIpe-
Taluuss U XPOHOJIOTMYEecKas aTpulynus
u3JIenus laHa B oTaenbHol crarbe (Hu-
kuTtuHa, Tropk, Anunk, 2022). Y4auTs-
Bas, YTO B HACTOSIIIIEE BpEMS U3JIETUE U3
1. 8 KpacHOropckoro MOrmjibHUKa Mpes-
CTaBJISIET €IMHCTBEHHYIO PEKOHCTPYK-
[IUIO0 KOIIEJIIbKOB/CYMOUEK TAKOTO THIIA,
BBITIOJIHEHHYIO HAa OCHOBE aHAJIM30B O-
FaHUYECKUX U METAJUIMYECKUX YacTeu
CYMOYKH, TOJYyYEHHBIX CHElHaTUCTaMU
pa3IMYHBIX HAIIPABJICHHM, BOSHUKJIA He-
00XOTMMOCTH OITyOJIMKOBAHUS PE3YJIbTa-
TOB TIpollecca KOMIUIEKCHOIO o0cieno-
BaHUS U PECTaBPALIUU MIPEAMETA.

22

PecraBpauust mpeamera Oblia mpo-
BeeHa B MHcTuTyTe  apXeoioruu
uM. A.X. XanukoBa PecrryOnuku Tarap-
craH'.

[Ipenmer mpu MOCTYIJICHUH Ha pe-
CTaBpalMI0 HMEN CIIEAYIOIIee COCTO-
sHUe: (parMEeHTapHO pa3pO3HEHHbBIE
JeTay TEKCTWIA 10 TEepUMeTpy Iia-
CTUHBI OBUIM YCYLIEHBI U 3arpsi3HEHBI;
KO)KaHasi 4YacTh KOIleJdbKa HMeNa He
NoJHy0 (GopMy, NPUMEPHO TPETh OT
Bcero o0Obema IpenrojiaraeMoi jaera-
JM yTpadeHa, OCTaBIIAsCS 4acThb Oblia
CHJIBHO YCYIIIEHa; HaKJIaJgKa pa3pylieHa
Ha HECKOJIBKO YacTel, B OJJHOM YIUIy OT-
CYTCTBYET KpYIHBINA (hparMeHT; mMeTan
ne(pOopMHUPOBaH, IEHTPaIbHAs YacTh BbI-
rayta BBepx (puc. 1). Ilpenmer BBUIY
CBOEH XPYMKOCTH ObLIT MOAHAT U3 MOrpe-
OeHUsS Ha MOHOJIUT, YEMY IPEIIIeCTBO-
Baja nponutka kiaeem bd. K MomeHnTy
MOCTYIUICHUS Ha PECTaBPaLIMIO KIIEH Jie-



Huxumuna T'b., Tiopk A., bypwnesa C.I., Kuwne bo1noaghu M., Bapxeovu IX....

Puc. 1. IlepBoHavganbHbIN BUI HAKIAAKH U3 TOrpedenns 8 KpacHOropckoro MOTrmiIbHUKA.
A — nmurieBast cropona; b — oOpaTtHast cropoHa.

Fig. 1. Initial view of the sabretashe plate from burial 8 of the Krasnogorskiy burial ground.
A — front side; b — reverse side.

rpagdpoBal U IpeaMeT ObUT MOJABEPIKEH
MEXaHU4eCKoMy paspyuieHuto. Kpome
TOTr0, 3HAYUTEIbHAS YacTh UH(pOpPMALIUU
0 HaKJIaJIKe CKPBIBAJIACH OJI CIIOEM ITIPO-
JTyKTOB KOPPO3HH.

[lepen Haya’aoM pecTaBpaLlMOHHBIX
paboT OBUIO TPOBEIEHO HCCIIEIOBAHHE
npeaMeTa ¢ MPUMEHEHHEM €CTECTBEH-
HO-HAay4HbIX MeTonoB. IIpu mnposexe-
HUU 3TUX paboT OOJbIIyI0 MOMOIIb
okazanu  HaydHo-uccnenoBaTenbcKuit
LIEHTp ApeBHUX BeHrpos LleHTpa ryma-
HUTapHBIX uccienoBaHui, WHcTUTyT
apxeosornueckux Hayk Karommueckoro
yHuBepcutera uMm. Ilerepa [lazmans u
HayuHno-uccinenoBarenbckuii HEHTP pe-
CTaBpaTopoB BeHrepckoro HaluoHalb-
HOTO My3es’.

N3nenue coctosyio U3 JIByX OCHOB-
HBIX YacTed: COOCTBEHHO KOXXKaHOU Cy-
MOUYKH-EMKOCTH, B KOTOpPYIO IOMEINIa-
JIOCh COIEPKUMOE, U METATUYECKOM
HAaKJIaJIK1 Ha KpbIIKy-KiamnaH. KokaHas
4acTh M3Jenus (camMa CyMOdYKa) CHUJIBHO
nedopMupoBaHa, ycyuieHa. BeposTHo,
M0 ATOW MPHUYMHE €€ pa3Mepbl MEHbIIE
METAJUIMYECKOW IUIACTUHBI Ha KPBILIKY
KOINIeNIbKA: IMPUHA B BEPXHEH YaCTH
6,5 cM; B HWXHEH IIMPOKOM YacTu

7,5 cm, BeicoTa 8,3 cm. [llupuna Goko-
BOM MOJOCHl B YCYLIEHHOM COCTOSIHUM
1,7 cm. Merannndeckas mjacTWHA Ha
KPBIIIKY KOILIEIbKa MMeJa CIEAYIOIIHe
pa3mepsl: Beicota 10,8 cMm, mmpuHa B
BepxHel yactu 9 cm, B HIkHeH 10,3 cMm.
Cyzast mo COOTHOIIEHHMIO pa3MepoB ca-
MOTO KOIIEJIbKa M KPBIIIKH, MPOU30IILIA
yCyIIKa KOXKU MO mupuHe Ha 28%, 1o
BbIicoTE Ha 23%. Mcxoas u3 3Tux npen-
MOJIOKEHHUH, MIUpHUHA OOKOBOW CTEHKHU
Oblna B ipenenax 2,4 cMm.

DKcrepTr3a OCTaTKOB KOXU OT KO-
ieyibka MpOBEIeHa B JIA0OpaTOpUH IO
pecraBpanuu koxu Benrepckoro Haiu-
OHAJIBHOTO My3esl, [ocCynapcTBEHHOro
LIEHTpa pecTaBpallud M 0Opa3oBaHUS
pecraBparopoB. BeHrepckumu uccie-
JIOBAaTENsSIMA yCTaHOBJICHO, YTO CyMOY-
Ka OblIa M3TOTOBJICHA M3 KOXH OBIIBI
OYeHb JIPEBHEW TOPOJbI, OJM3KOU CO-
BpeMEHHbIM Ko3aM. [IpoananusupoBan
HEOOJBIITON 00pa3er] KOXKH, MPUITUTHIA
K TEKCTUJIIO, UMEIOLIUN pa3Mephl: JIH-
Hy 16 MM ¥ mMpuHY 3 MM B CaMOM IIH-
POKOM MecTe, U3 KOTOPBIX MAKCUMAJIbHO
BO3MOYKHOE KOJIHUYECTBO JOJKHO OBLIO
OBITh COXPAHEHO I JaTUPOBKHU.

Pasmep, pacnonoxkeHue u paccro-

23



No 2 (44) 2023

TTOBO/KCKA APXEOAOT' VIS

SIHHE BOJIOCSHBIX (DOJUIMKYIOB, OCTaB-
HIMXCSl TIOCJIe Y/IajJeHUs] BOJOCKOB, TaK
HA3bIBAEMBIN PHUCYHOK MEPEU W PUCY-
HOK KOPBI, Pa3JIMYHbI JUIsSl KaKJI0TO BUJIA
KUBOTHBIX, TIOATOMY OH TOAXOAUT ISt
UACHTU(PUKAIIMYM 10 CPABHEHUIO C W3-
BECTHBIMH 00pa3liaMHu.

OnHako PHUCYHOK M XapakTep KOXH
TaKKe MeHsoTcs ¢ Bo3pacToMm. Koxka
CTapbIX >KUBOTHBIX TOJIIE, BOJOCSHBIE
(GOJUTMKYIIBI KpYIHEE U PaCIOJIO0KEHbI
Janblie JIpyr OT Jpyra, 4eM y MOJIo-
neix ocoOei. Taxke BIMSET HA POCT
BOJIOCKOB, UX PAaCIOJIOKEHUE HA y4acT-
K€ Tela, U3 KOTOPOro MPOUCXOIUT 00-
pabotanHast koka. Bomocku, paBHO-
MEPHO TOKpBHIBAIOUINE CIIHHY, [AOT
XapaKTEPHBIN PUCYHOK, B TO BPEMsI Kak
B M3ru0ax Teya KOHCTPYKLuUs Ooiiee He-
POBHAst M TPYAHO HJEHTUUIUpPyEeMas].
B ciydae apXeomoruveckux HaXoIOK
TPYIHO pPAacloO3HAaTh BHUJA KHUBOTHOTO,
€CJIM TOBEPXHOCTh KOXKH CHJIBHO pa3-
JlaraeTcs, WiK 3arps3HeHa MOYBEHHBIMU
OCTaTKaMH W TIPOAYKTAMHU KOPPO3HH,
Wi ObUTa B IENSAX COXpaHEHHUs oOpa-
O0otaHa KoHcepBaHTOM. [lomydyeHHbIN
oOpazer; ObUT MpEeABAPUTEIBHO IOYU-
IIeH, U MPOBEICHO €ro CpaBHEHUE C
U3BECTHBIMU DTAJIOHHBIMU KOXXKaMHU C
nomonipio crepeomukpockona ALPHA-
STO-1 LWD. Ha ocHoBaHuu npoBeJieH-
HBIX UCCJIEIOBaHUM OBLIO YCTAHOBIIEHO,
9TO OH MOT OBITh CHCJIaH M3 OBUWHBI,
KOTOpasi MOXoXka Ha JIPEBHIOI MOPOAY
oBell, Ha3bIBaeMyto «racka» B Benrpuu
(puc. 2). XapakTepHo ISl 3TOM MOPOAbI
TO, YTO OHA UMEET CMEIIAHHYIO IIEPCTh,
B KOTOPOU IMOMHMO TOHKHUX H SIPKUX BO-
JIOC TPHUCYTCTBYIOT TaKXe TOJICThIE U
MaroBble Bojiocku (Brehm (6e3 mathn):
Az éllatok vilaga, juhok (Ovis L.) http://
mek.niif.hu/03400/03408/html/257.
html). [Toatomy pucyHOK Mepen 0OIb-
II€ TOX0XK Ha MEPEero MEPCTUCTOrO KO3-
Ja, YeM Ha OBEYHI0 MEPUHOCA C TOHKOU
mrepcteio’ (puc. 2: B).

BeHrepckuMu y4eHBIMU BBICKA3aHO
TaKKe MPEeIoIoKEeHHE, YTO MPH ayoIie-
HUU KOXXKU HCIIOJIb30BAHO KBACIICBAHHE,
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YTO TOATBEpXkKAaOT cieabl Al um uBer
koxku. [Ipu KopuyHEBOM IBETE KOXKU B
MEPBYIO OYEpEeb BO3HUKAET MPEINOIO-
KEHHE O BO3MOXHOCTHU PACTHTEIHLHOTO
nyonenusi. J{nsi oOHapyXeHHs CIEIOB
pPacCTUTENbHBIX JYOWJIBHBIX  arcHTOB
MPOBE/IEH TECT Ha COAEp>KaHUE COJIeH
JKeJje3a, COIaCHO KOTOPOMY HOHBI XKe-
ne3a (III) pearupytot ¢ pacTUTEIHHBIMU
TyOMIIBHBIMH areHTaMu ¢ o0pa3oBaHM-
€M COEIMHEHMUsS TEMHOro IBETa, TaH-
HaTa >kene3a. HekoTtopele ¢parMeHTHI
KOXHU pa3MepoM MeHee | MM momernianu
Ha MUKPOCKONIMYECKUU ciaia ¢ 1% Bo-
nubiM pactBopoM FeCl,. Yepes 15 muny
TEMHOE OKpallllBaHuE HE HAOI0AaI0Ch,
MIOATOMY BEPOATHOCTHh HCHOJIb30BaHUS
yOUJIbHBIX BEIIECTB PACTEHUN HEBEIH-
Ka. MBI AyMaem, 4TO MOKE CTOUJIO OBl
MOBTOPUTH TECT Ha 0oJiee KPYIMHBIX BO-
JIOKHAX KOXH, MPEANOYTUTENIBHO C JIBY-
Msl MapajienbHbIMU oOpa3uamu. Onux
W3 HUX CIEAyeT 3aMOUYUTh B MaTyEH3H-
HE, YTOOBI )KUPOBBIE BEIIECTBA, KOTOPHIE
MOTYT MPUCYTCTBOBaTh B KOXKE, BHICBO-
OOXKJIaiCh U HE MPENSTCTBOBAIU IMPO-
TEKaHUIO PEAKIIUU.

W3BecTHO, 4TO KoJHCa K8ACY0B8020 OY-
O1enus HeyCTONYMBA K BOJIE, TOTOMY YTO
TyOWIIBHBIN areHT He 00pasyeT CUIbHOU
XUMHUYECKOM CBSI3U C KOJIJIar€HOM, Oell-
KOM, KOTOPBIi cocTaBisieT koxky (Haines,
1991, p. 26). IlosTomy B apxeoyiorude-
CKHMX HaXOJKaX KO)KH B OCHOBHOM MOJK-
HO HAMTH IIKYpPbI KBaCLIOBOTO TyOJIeHNUs
TOJILKO B CyXOU MOYBE WJIU B MOCTOSTHHO
3aMOpOKEHHBIX YCJIOBUsX. TeM He Mme-
Hee B MMPOIIIOM CYIIeCTBOBaJ IMpolece,
C TIOMOIIbIO KOTOPOTO 3Ty KOXKY MOXKHO
ObLI0 crnenarh moroxoctoikoi. C XIV B.
1o XVIII B. MHOrHE NUCbMEHHBIE UCTOY-
HUKU Ha3bIBAJIM 3TOT THUII KOXKH «BEHIEP-
ckoil koxkel». OCHOBHBIE OCOOEHHOCTHU
MpOLIECCa H3TOTOBJIEHUSI TAKOW KOXKH
3aKJTIOYAIOTCS] B TOM, YTO MIEPCTh YUCTH-
71 6e3 MOOENKH WIIM TOMIICHUSI OCTPBIM
HOKOM, 3aT€M BbIMAuMBaJi B KBAaCLOBO-
KyXOHHOU COJIEHON BaHHE M HEPTUYHO
npopabareiBanu. Ilocne  BbICBIXaHUs
KOXKY JieprKajii HaJl YIJISIMH, a HarpeTyro
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TakuM 00pa3oM KOXKY MPOMHUTHIBAIH TO-
pstaum canom (Gaborjan, 1962, pp. 96—
138; de La Lande, 1761). Ponb cana 3a-
KITIOYaNIach B TOM, YTOOBI ClIeTaTh KOXY
BOZOCTOMKOM, OKPYKHB BOJIOKHA KOXH
KBacloB. [IpenmyIecTBOM H3rOTOBIIE-
HUSL KOKH «II0 BEHT'€PCKOMY CIIOCO0Y»
SBIISIETCSL TO, YTO Tpoiiecc TpeOyeT OT-
HOCHTEJIEHO MaJi0o MeCTa U MaTepHasoB,
a MPOJyKT rotoB uepe3 2—4 nenenu. Pac-
TUTENbHOE ayOJeHHe, HAnpOTHUB, Tpe-
00Baj0 3aMaYMBAHUS IIKYPOK B SIMax B
TEUYEeHHE HECKOJIBKUX MECSIIEB, & B CITy-
yae 0oJiee TOJICTBIX MaTepHrayioB — Ooee
roza, ModTOMy ATOT Mpolecc Tpedosal
ropaszio OoJbIIe BPEMEHH, MECTa U pe-
CypcoB, U Obul Oojiee CTallMOHAPHBIM
(Kissné Bendefy, Petkes, Tiirk, 2016,
p. 304).

Jl1st Toro 4TOOBI TOKa3aTh MPUTOTOB-
JICHUE KOXKH «BEHTEPCKHM CIIOCOOOMY,
HY>KHO BBISIBUTH TpHu ¢akra. Cremgyer
oOHapykuTh Hamuuue kBacuoB (KAl
(S0,),, 12H,0), koxkHOrO cama u mpo-
BEPUTH CJIe/IbI HO)KEBOU MIHJISINH, T. €.
OCTaTKH BOJOC B BOJOCSIHBIX (DOJITHKY-
Jax.

ATIOMUHUI MOXET OBITh JIETKO 00-
Hapy>XeH Ha HECKOJIbKHX 00pa3lax BO-
JOKOH ¢ wucnonb3oBanuem 0,1% pac-

el

Puc. 2. A — MEUKPOCHUMOK 00pasiia KOXKH OT
CyMOUKH 13 morp. 8§ KpacHOropckoro MoruibHu-
ka; b — ¢oto oBubl mopoxs! «rackay; B — aranon-

HBII 00pa3zel] Mepen OBLBI HOpokl «rackay.

Fig. 2. A— micrograph of handbag leather
from the Krasnogorskiy burial ground No. §;
B — photo of Racka sheep; B — grain reference
sample of Racka sheep.

TBOpa Cynb(oHaTa amu3aprHa HATpPUs
(C,,H.NaO_S). Onnako B apxeonoru-
YECKUX HaxOAKaX MOTYT IPUCYTCTBO-
BaTh COECUHEHUS MEIH, KOTOPHIE MOTYT
co3math OMMOOUHBIM pe3ynbrar. Pea-
TEHT J1a€T Ha HUX TAKOE€ KE U3MEHEHHE
KpacHOTO IIBETa, KaK eciu Obl oOpaser
colepKall alroMUHUK. B 3ToM ciydae
WMOHBI MEJIM B MarepHalie TUIaCTUHBI KO-
miesbka M 3aKJIETIOK HaBEpHsSKa IMOMe-
mand Obl 0OHAPYKEHHIO, TTOSTOMY MBI
pelIIM  KCIIONIb30BaTh HEpas3pyllaro-
LM MHCTPYMEHTAJIbHBIN TECT, INOpTa-
tuBHbI XRF-npubop. PentreHosckoe
(bi1yopecieHTHOE CHEKTPOCKOMHYECKOe
HCCJIEJOBAHUE TIPOBEJIEHO XHUMUKOM,
noktopoMm 3ontaHom Maem (HayuHo-
HCCIIEIOBATEIbCKUI 1LIEHTP €CTECTBEH-
HbIX HayK, THCTUTYT MaTepuanoB U XH-
MUHU OKpykaromei cpeabl). [Ipu stom
MBI TaK)K€ TIPOBEJIH TECT 00pa3ia KOXU
U COIyTCTBYIOLIETO TEKCTUIHLHOTO 00-
pasua Kak Al CpaBHEHHUs, TaK U Jis
MOJIYYEHHUS] JIOMOJIHUTEIbHBIX JaHHBIX
0 DJIEMEHTaX B HUX U HX KOJINYECTBE
(Tabm. 1).

Pe3ynpraThl n13MEepeHN MOKA3bIBAIOT,
YTO JOMHHHUPYIOLIME JIIEMEHTbHI, IpH-
CYTCTBYIOIIIME B KBaclax (KaJui, ako-
MUHUH U cepa), MpeacTaBlIeHbl HEOOIb-
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Tabnuya 1

KonndecTBoO anroMUHHMS, Kalusi U CEpbl B 00pa3iie TeKCTHIISI U KOXKH.
CepuiiHble HOMEpa YKa3bIBalOT HA UCTIBITAHUS HA TEX JK€ 00pa3iax KOKU M TEKCTHJIS,
TOJIBKO B JPYTUX MECTax 00pa3IioB.

Ob6pasen MaccoBs1ii% Al MaccoBn1ii% K MaccoBs1ii% S
Koxa 1 0,584251 0,111551 1,370309
Kosxka 2 0,935683 0,174976 1,769658
Koxa 3 0,373119 0,089583 4,209934
Koxa 4 0,529806 0,074763 4,058604

Texctnib 1 1,197481 0,425238 1,430091
TexcTump 2 1,187509 0,539733 1,056754

IITUM KOJIMYECTBOM, TaK K€ U B KOXKE, U
TEKCTHUJIC, B TIOCIEAHUX C HECKOJIBKO 00-
JIee BBICOKOH JTOJIEN.

Hebonbiioe KoOIM4eCTBO HEyIUBU-
TEIbHO, TaK KaK BBIOOpKa TOXke ObLia
O4YEHb MaJICHbKOW. B mocnenyromen pa-
60oTe ObLI0 OBI HTEeTIeco0OpazHo 00cen0-
BaTh OOJIBIIME KyCKU KOXKU C ITOMOIIBIO
Hepaspymawmeid mnpouenypsl. Kpome
TOTO, OBLIIO OBI TIOJIE3HO M3YUYUTh 00pa3-
16l TTOYBBI, KOTOPBIC MPUCYTCTBOBAIM Ha
MecTe OOHapyKEHUsI, B HEMTOCPEICTBEH-
HOW ONMHM30CTH OT HAXOJOK, TEM CaMbIM
MIPOBEPHUB BO3MOKHOCTH TOTO, YTO dJIE-
MEHTBI MOTJIH TIOTIACTH B KOXKY U3 TIOYBHI.

Takke TpeAnpUHATA TOMBITKA TPO-
BEPUTH COJICPIKAHUE KOJHCHO20 cand. JIiis
3TOro TpeOyeTcs OTHOCHTEIBHO OO0Jb-
o 00paser], KOTOPBIM MOMENIaeTCs B
MUKPOXUMHUYECKYIO MPOOUPKY, a 3aTeM
no0aBIIsIeTCS  OMpENeNIeHHOe KOJude-
cTtBo Oenzona (yrmieBogopoabl C6-C7,
M30aJIKaHbl, LHKIBI, <5% H-rekcaHa),
9TOOBI TOKPHITH €ro. [IpoOupky nepxkar
TepPMETUYHO 3aKpPBITOM HA HOYbL (WM
okoiio 8 wacoB). Ha crnemyromuii neHp
pacTBOPHUTENb BBUIMBAIOT B HEOOJb-
IIy10, TPEIBAPUTEIHHO HAMEPEHHYIO,
BOTHYTYIO CTEKJISIHHYIO OaHKY (4acoBoe
CTEKJIO WUIH YTTyOJCHHBIA MUKPOCKOIIH-
YECKHUU CIIal]1), a 3aTeM OCTaBJISIOT HC-
napsTbes B 1abopaTopHoit kabunke. I1o-
CJIe TOTO KaK pacCTBOPHUTEIb HCUE3aeT, OH
OCTaBJISIET TOCye ce0s Ha JHE KUPOBBIS
BEIICCTBA, KOTOPHIC OH BBIJICIISCT, KOJIH-
YECTBO KOTOPBIX MOXKET OBITH OIpee-
JIEHO TIyTeM m3MepeHus Beca. 13 aroro
OTJIOKEHHUSI MBI COCKpebaeM Ha MUKPO-

26

CKONTMYECKUI CIIaii]l KOJIMYECTBO, XOPO-
10 BUAMMOE HEBOOPY>KEHHBIM IJIa30M,
a 3aTeM, BO BpeMs MEIJICHHOTO Harpena,
HaOIoaeM 4epe3 MMKPOCKOII, KOrja
OHO TIIaBUTCA. Temmeparypa riaBIeHus
YHUCTOIO0 KOXKHOI'O caJla COCTAaB/IsET OT
45 no 50 °C, niaBiaeHue JOJKHO ITPOUC-
XOAUTh B 3TOM JHana3oHe. ['psa3b Becerna
CHIKACT TeMIIeparypy IUIaBICHUS, 3TO
ClelyeT YYUTHIBaTh BO BPEMS HCIIBITA-
Husa. K coxanenuto, B 3ToM ciydae 00-
paser JOCTaTOYHOTO pa3Mepa OKazaycs
HEJIOCTYIIEH, MO03TOMY MBI CMOIJIM HC-
MOJIB30BaTh TOJBKO MajieHbKHE (hpar-
MEHTHI I Lelied uccienoBaHus. Be-
POSITHO, UMEHHO TI0 3TOM MPUYUHE MBI
HE CMONIM HAWTHU KaKOM-IMOO MATKUU
TEKCTyPHPOBAaHHBI MaTepHall Ha JIHE
CTEKJITHHOM OaHKH MOCJIE TOro, KaK OcH-
30J1 UICTIAPUJICS, U MBI HE 3aMETUJITN KaKO-
ro-J1u00 IIaBJICHHUS B 3aJaHHOM TEMIIE-
paTypHOM Juarna3oHe NMpU HarpeBaHUU
crekia. Eciim BO3MOXKHO, CTOHMIIO OBI TT0-
BTOPUTb 3KCIIEPUMEHT C OoJiee KpyIHOH
BBIOOpKOH. B mporecce umcciaenoBaHus
MPOBEICHBI Pa0OTHI 1O YCTAHOBIECHUIO
CIIEIIOB BOJIOC, YOALEHHbIX HONHCOM HA 00-
pasie. OOpasIbl KOXKK U3 apXeoJoruye-
CKHMX HaXOJI0OK OOBIYHO COXPAHSIOT I'PSI3b
A TOYBEHHBIE OTJIOKEHHUS Ha)Ke I0CIIE
THIATCIbHOM MEXaHUYCCKOM OYHCTKH,
KOTOpasi MOXKET JIETKO 3aCOPHUTHh OTBEP-
CTUSI BOJIOCSHBIX (DOJIITUKYJIOB, MHOTA
ke TIOKpBIBas 0Oojiee KOPOTKHE BO-
JIOCBI, OCTaBJICHHBIC 0337, MOITOMY
YyeTKas HIASHTU(HUKAIUS WX PEIKO J0-
cturaercsa. Ha moBepxHocTu mccnemaye-
MOW KOXH, KOTOpasi Oblla paBHOMEPHO
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Puc. 3. MUKpPOCHUMKH OpraHMYECKUX MaTepuaioB
Ha 000POTHOM CTOPOHE METAIUINYECKOH IIIaCTUHBI.

Fig. 3. Micrographs of organic materials on the reverse side of the metal plate.

KOPUYHEBATOTO I1IBETA, PAaCIOJIOKEHUE
BOJIOCSIHBIX (DOJUTHIKYJIOB MOIJIO OBITH
OoOHApy)KEHO B OJHHX MECTax B BHUIE
MOJIOCTEH, B APYTUX B BUJIE€ HEOOIBIINX
BBICTYIIOB, KOTOpPbIE MOTJIA OBITH BBI-
3BaHbl OCTAaTKOM BOJIOCKOB, yAAJIEHHBIX
HOYXOM B BOJIOCSTHOM (DOJUTHKYJIIE, HO TIO-
CJIeJTHEE YETKO HE BBISABIICHO.

[lonBoass UTOrM NPOBEACHHBIX BEH-
TePCKUMHU YUCHBIMU UCCIIECIOBAHMIMA, ObLIT
OTIpENIETICH BUO JHCUBOMHO20, TIOXOKUHN
Ha BEHrepckux oBer «rackay, wnmm Ha
ONMM3KYIO0 TOPOAY, UMEIOUIYI0 CMEIIaH-
HYIO IIEPCTh, COYETAIOIIYIO TOJCTHIC U
MaTOBbI€ BOJOCHI C TOHKMMH U OnecTs-
mumMu. K coxanenuro, n3-3a oueHb He-
OONBIIOTO pa3Mepa HCCIeayeMOoro 00-
pas3la Mbl HE CMOTJIM YETKO ONPEIEIIUTh
cnocob u mamepuan 0yoOneHus, X0t U
OOHaApYXUJIU B KOXKE€ AJIEMEHTHI, Xapak-
TepHbIE 7 KBacioB. Kak oTmeuanock

BBIIIC, CTOWUJIO OBl TMOBTOPHUTH CEPHUIO
TECTOB JJIsi HISHTHU(HKAIMU Ccrocoda
nyOneHusl pacTeHU W KBAcCIIOB, a TaK-
e «BEHIepCKOTo AyONeHus» (BKIIOuUas
MIPOBEPKY HAITUYHS BOJIOC, OCTABIIEHHBIX
B BOJIOCSIHBIX (DOJUIMKYIAX), UCTIONB3Ys
OoJsiee KpyIHbIe 00pa3Iibl.

B mactosimee Bpemsi Bce Oosnbliiee
3HaYeHHE NpUOOpeTaeT Tak Ha3blBae-
MBI MHKpOCTpaTUrpaduyecKkuii  oc-
MOTpP OCTAaTKOB CJIIO)KHOT'O OPIaHUYECKO-
ro Marepuayia u 00bEKTOB, COEPIKAIINX
OCTaTKM OPraHUYECKOrO Marepuana, C
MMOMOIIBIO KOTOPOTO MOXHO TPOSICHUTH
B3aMMOCBSI3b MEX]y Pa3IUYHBIMH Ma-
TepHajlaMi, COCTABIISIIOIIUMU OOBEKT
(Lau, 2021, p. 20; Gromer, 2008, p. 17—
20; Gromer, Rapan-Papesa, 2015, p. 56,
69-70. Fig. 8). lnst muxkpoctparurpadu-
YECKHUX MCCIIEAOBAHUN HCIOIb30BaHbI
doTomokyMeHTaluss U MakpodoTomare-
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puaibl, CACIaHHbIE HA MECTE XPaHEHUS
npeamera uccienosanuss B8 MapHUN -
JIN, Taxyke OT IIACTHHBI OBUI OTACJICH
bparMeHT ¢ coaepKaHHEeM TEKCTHIIb-
HOTO U KOXaHOro Marepuaia. Mukpo-
CKOITMYECKHUE CHUMKH 3TOro (hparmMeHTa
ObLTu crenanbl B MHCTUTYTE apxeono-
run KaTonm4yeckoro yHHBEPCHUTETA WM.
Ilerepa Ilasmans @pupdpukoit Xopsar
C HCIOJb30BaHUEM [U(POBOTO MHUKPO-
ckorma Delta Optical SMP Pro. B Ha-
CTOsIlIee BpeMsi pa3BUTHE IUPPOBOI
MUKpPOCKOIIMM CTAaHOBUTCS Bce Ooiee
pPacpoCTpPaHEHHBIM B apXEOJOTUM TEK-
cruneit  (Gromer, Bender Jorgensen,
2013, p. 99-101; Lau, 2021, p. 17).

Ilo aHanu3y MakpOCHHMKOB M MHU-
KPOCKOITMYECKUX CHHUMKOB 3aMETHO,
YTO Ha OOpaTHOW CTOpPOHE MeTalIu4e-
CKOM TIJIACTUHBI (PUKCUPYETCS TOHKHUN
MEMOpaHOMOAO0HBIN CIION Marepuana
(puc. 3).

B HucTUTyTE MEXIYyHAPOIHBIX OT-
Homenuit Kazanckoro ¢enepaibHOroO
YHUBEpPCUTETA Ha Kadeape pecTaBpaliu
Hacjeausi ObLTO TIPOBEICHO MCCIIE0BaA-
HUe MUKpodoTorpadpuil KiieeBoil 0cHO-
Bbl Ha Iu1acTuHe. MccnenoBanue nposo-
JWJIOCH C IIOMOIIBIO CTEPEOMHUKPOCKOIIA
Discovery V20 (puc. 3). I[Ipu uzydenun
MukpodoTtorpaduii  ObUTH  BBISBICHBI
Xa0THYHO PaCIOIOKEHHBIE BOJIOKHA Op-
raHUYECKOTO MPOUCXOXKIACHUS, YTO CBH-
JIETENBCTBYET 00 OTCYTCTBHHM TEKCTHIISA
MEXKJy METAUINYECKOW IUIACTUHOM |
KOYKEH I10 BCEU IJIOIIA I HAKIIAIKH.

Jlns ompeneneHus coctaBa 00pas-
IIOB OPraHUYECKOro Kiesi ObLIO MpOBe-
JI€HO HCCJIEeI0BaHME Ha PAMAaHOBCKOM
cnektpomeTpe inViaQontor (Renishaw,
BenukoOpuranus) ¢ audpakimoHHBIMU
pemerkamMu 1800 mr./Mmm u 1200 mr./
MM ¢ Mukpockorom Leica DM2700 M,
Nd:YAG-nazepoMm (anvMHa BOJHBI H3-
ayuyeHus: 532 HM) U JUOIHBIM JIa3epOM
(nmuHa BOJIHBI H3Iy4yeHUs 785 HM).
[IpoBonunach KalnOpoOBKa CHEKTpalib-
HBIX JIMHUM U MOJOXEHUE MyYKa Jlazepa
Ha MOHOKPHUCTAJUIMYECKOM KpEMHHeE-
BOM cTaHjapre. belio onpezneneHo, 4yTo
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€ro OCHOBOMW SIBJISIIOTCSI KOCTHBIE KOM-
IIOHEHTHI, & TAK)KE SANYHBIN kenTok. Ha
OCHOBaHUU JINTEPATYPHBIX UCTOYHUKOB
Y KOHCYJIBTAIIUH CO CIIELUAINCTOM B 00-
JACTH PEKOHCTPYKIIMU MOJOOHBIX U3/Ie-
Uil ObLT cAenaH BBIBOJ, YTO IJIACTHHA
KpEenuiiach K OpraHMYeCKUM JISTaJISIM He
TOJILKO Ha METAJUIMYECKUX MPSDKKAX, HO
1 ObLJIa MPOMa3aHa KOCTHBIM KJICeM ISt
Ty4nien aare3un marepuanon. Mccaeno-
BaHUE MOKPBITUS IUIACTUHBI C 00OpOT-
HOW CTOPOHBI METOJIOM CIIEKTPOCKOIIHUU
Ha mpubope Raman B Hayuno-uccre-
JIOBAaTEIbCKOM IIEHTPE pPEeCcTaBpaTopoB
Benrepckoro HanuMoHambHOTO My3es
TaK)Ke TOJATBEPIUIIO, YTO MaTEPHAJl, TO-
KPBIBAIOIINN MMOBEPXHOCTh HAKIAIKU C
000pOTHOM CTOPOHBI, SIBISETCS KIIEEM,
OCHOBOH KOTOPOTO SIBIISIFOTCS KOCTHBIE
KOMITOHEHTBI, a TaKXe SHUYHBIA >Kel-
ToK. MI3BECTHO, YTO KJIEEBBIE PACTBOPBHI,
MOJlyYE€HHBIE M3 IKUBOTHBIX OTXOJOB,
cofiepXKalux KowiaeeH (KOCTH, KOXKa,
XpsIIil, peIOWA My3BIPh U T. 1.), HaOyxa-
0T B XOJIOAHOW BOJE U PACTBOPSIOTCS
yepe3 HEKOTOpOe BpeMsl HarpeThIMH.
Jlpyrue marepuaibl 5KHBOTHOTO IPOMC-
XOXKJCHUSI, UCTIONB3YIOIINUECs AJIsl CKIIe-
MBaHUs WIN B KQYECTBE CBA3YIOMIMNX AJIs
KpacoK, CoJepKaT aibOyMut. AnbOymun
B SIMYHBIX O€NKaxX WIH albOVMUH KPO-
BU TaK)K€ OCTAETCSl YyBCTBHTEIHHBIM K
BJIare Jlaxke mocliie BhIChIXaHus. B Hayd-
HOW JTUTEepaType MOKHO BCTPETUTH OJTUH
KJIeH >KMBOTHOTO TPOUCXOXACHUS, KO-
TOPBIA JA€T BOAOCTOMKOE CKJIEMBAaHHE:
3TO Ka3euH HA OCHOBe MONOYHO20 Oel-
Ka. VIcrionb3ysl W3BECTHYIO JINTEPATYPY,
MOKHO CJIeJIaTh 3aKIIOUEHUE, YTO KIICH,
OCTaBJICHHBIM Ha TUIACTUHE KOIIENbKa,
CKOpee BCETro, SIBIIICTCS Ka3eWH-KJIeeM,
TaK)K€ M3BECTHBIM KaK TBOPOXKHBIN Ka-
3enH (Caseinglues: theirmanufacture,
preparation, andapplication. U. S. For-
est service research note fpl-0158 march
1967. 15.p.https://www.fpl.fs.fed.us/
documnts/fplrn/fplrn158.pdf  (mocnen-
Hee oOpamenue: 2022.04.11).

OneIT CTONAPOB U MAacCTEPOB MO 00-
paboTke nepeBa (8vbloeneHuss coenambl
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Puc. 4. CtpykTypa TKaHU Ha MOAKJIAJKE METAJUTMYECKOM MIaCTHUHBI.
Fig. 4. Structure of the fabric on the lining of the metal plate.

Hamu) TIOKa3bIBAET, UTO «KJIEH, KOTOPBIN
MOXKHO JIETKO M3TOTOBUTH U3 HATypalib-
HOTO CBIPbs B IOMAIIHUX yCJIOBHsIX. [0-
TOBOE CKJIEMBaHHUE Oy/I€T BOAOHETIPOHU-
LAEMbIM U HE TEPMOYYBCTBUTEIbHBIM.
Bpemsi npeccoBanus coctaBisier 4—6
4acoB, JOCTH)KEHHE IOJHOIO CKJIEHBa-
HUA cocTasiisieT He MeHee 1 Hexmenn. B
Benrpun 310 OBUT HIMPOKO HCHOJB3Ye-
MBIH KJIeH, 0COOCHHO Yy MPOU3BOAUTEIICH
HapoaHoi MeOenu. OH TakKe 4acTo HC-
MIOJIB30BAJICS JUIsl OCHOBAHUS PACITHUCHOM
MebOenu... OxpallleHHbIe 3eMIISTHBIMU
KpacKaMy WJIH COJIIMA METaJlJIOB, MBI

moirydaeM MeOenbHbIE KpacKd Hary-
pPaNBHOTO IIBETA, KOTOPHIE TAKXKE SBIIS-
IOTCSl BOJOHEIPOHHMIIAEMBIMUY®, «BBbI-
CYIICHHBIN Ka3eWH-KJIeH OOJIbIIIe HENb3s
pacTBOPSTH BOJOM, IMOBTOPHO pa3daB-
nsathy» (Szasz, 1986, pp. 90-91).

OneIT  XMBOMHCIEB  (8bl0€EHUSA
coenanvt Hamu). «Kazenn-kiei mpore
BCErO MPOU3BOAUTH U3 HEKUPHOTO KO-
POBBETO MBopoca». TBOPOT CMEIINBAIOT
C OCENaroIEeN cauéHou U36ecmsio B CO-
OTHOILIEHUH 5:1, U3 KOTOPOUl P MOCTO-
SSHHOM DJHEPrUYHOM TepeMEIIMBAHUN
oOpasyeTcsi MEIJICHHO IJIa3upyeMoe,
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3.012 mm

10,004 mm

Puc. 5. BonokHa nrenka.
Fig. 5. Silk fibers.

Men000pa3Hoe, 37aCTUYHOE, JTUTIKOE Be-
IIECTBO. 3aTeM €ro pa30aBisioT BOIOM,
ecau 310 HeoOxommmo (Molnar, 1979,
p. 135). «B ABctpuun, B 3anbikammepry-
te (Salzkammergut), BIa)XHOM U XOJOA-
HOM PETHOHE, HAPY>KHbBIE CTEHBI 3IaHUI
yKpallajauch pPACHUCHBIMH MOTHBAMH.
Kuprnnunyto Kkiagky THIATENTBHO YH-
CTUJIM CTaJIbHOW MPOBOJIOYHOM IIETKOM,
CTeHbl CMOYMJIM, a 3aT€M IPOMUTHIBAIN
pacmeopom kazeuna. 1locne Heckoib-
KUX JHEW NpOCBhIXaHUs HAHECEHHOTO
pacTBOpa IMOBEPXHOCTh IITyKaTypKH
ObL1a Tollaparnana, a 3aTeM CHOBa COCKO-
OJieHa MPOBOJIOYHOM MICTKOW. 3aTeM ero
CHOBAa CMauyuBAIOT pacCmMBOpOM Ka3euHd,
a 3aTeM HAHOCST TaK Ha3bIBaeMblid Ma-
JSIpHBIA cI0M (pacTBOp, COCTOSIIIMK U3
cMmecu niecka u u3BectH). [locne 2—3 He-
JIeIb BBICBIXaHUSI HA HETO Hayajiu HaHO-
CUTb KPACKY KA3eUHOB020 CEA3YVI0Ue20
cocmasa (Molnar, 1979, p. 138).
[locennee onucaHue HapPyKHOU
POCIIUCH CTEH CUHUTAeM OCOOEHHO IIO-
yuuTenbHbIM. Ka3emH wucnosnb3oBaics
Ha KaXJIOM JTare: oT 00paboTKu Kup-
MAYHOW CTEHBbI Yepe3 T'PYHTOBAHUE 10
CBSI3YIOIIETO MaTepuaia KpacKu, — ode-
BUJTHO, JIJISI TIOBBILIICHUS! 3aIIUTHI, HE00-
XOIMMOM B Clyyae BIaKHOTO KIMMAra.
NHuTepecHo, 4TO pacTUTENIbHbIE BOJIOKHA
ObUTH CMEIIaHbl B PACTBOPE JBYX HIK-
HUX CJIO€B INTYKaTYpPKH, MPEIITOIOKH-
TeJIbHO, YTOOBI MPEJOTBPATUTH pacTpe-
CKMBaHUE U OcCyallieHue MITyKaTypKu
BO BpeMsl WJIM TOCJE BBICHIXaHHUS. JTa
IpoLeaypa — XOTSd U B IPyrOM MacIliTa-
0e — HarlOMHUHAET HAaHECEHUE BOJIOKOH,
CMEUIaHHBIX C KJIEEM, MJIU CJIOS BOMJIO-
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Ka, MPOMHUTAHHOTO KJIeeM, Ha 3aHIOI0
CTOPOHY IJIACTUHBI KOIIEJIbKA.

Ha namr B3nisin, npuBeACHHBIN BBIIIE
OTIBIT TOATBEPKIAET THUIOTE3Y O TOM,
YTO Ka3euH-KJeld OblI HaHECeH Ha 3a-
JTHIOI0 YacTh IUIACTHUHBI  KOIIEJbKA;
YCTOWYMBOCTD K BOJIE U €€ BBICOKAsI CBSI-
3ytoliasi CHOCOOHOCTh YIIOMUHAIOTCS BO
BCeX cchlIKaxX. OMBIT TOTO, YTO 3TOT THII
KJIesl JIETKO CAeNaTh B JOMAIIHHUX YCJIO-
BUSIX, TMPEANOiaraet, YTo MPOoIecc MOT
OBITh BBITIOJIHEH B KOUEBBIX HIIU MOIYKO-
YeBHBIX yclioBuAX. Ecinu ecTh BO3ZMOXK-
HOCTH B35ITh 0Opasell Kies, He HapyIas
METAJUTMYECKYIO0 TUIACTUHY, TO CTOUT
MPOBEPUTH, JACUCTBUTENBHO JIU OTOT
CJIOW CONEPIKUT OEJIOK U3 MOJIOKA.

B kauectBe moakiajku MoJ KianaH
KPBIIIKH, YKPAIIEHHBIN TUIACTUHOW, UC-
MOJIb30BAJIACh ~ TEKCTHJIbHAsI ~ OCHOBA.
Marepuan o6cnefoBaH CHEIHAIUCTOM
0 TEKCTUJIIO, MJAAIIMM HAy4YHBIM CO-
TpyaHukoM HaydHo-mccnenoBaTenbcko-
ro IeHTpa JpeBHUX BeHTpoB lleHtpa
ryMaHUTapHbIX uccienoBanuii (byma-
nemT, Benrpus) ®nopuanom XapaHrw,
Y YCTAHOBJIEH TEKCTHJIb PACTUTEIBHOTO
MPOUCXOXKACHUS (JICH MITH KOHOTILIS) TIO-
notHsiHOTO TUIeTeHus (puc. 4). [lonotHo
OTHOCHUTEIIbHO XOPOIIO COXPaHUJIOChH,
€ro 1BeT O€KeBbIH (ITPEANOI0KUTENBHO,
OH B JIPEBHOCTH TaK>Ke ObLIT HEOKPAIIICH-
HBIM).

Pasmepsr otaenenHoro ¢parmeHTa
COCTABJISIIOT: MpuHa 17,5 Mm; miuHa
5,5 MM (BkiIIOuas KOXKaHYHO OOIIUB-
Ky). Hutn yTka m OCHOBBI ero ObuH
Z-KpYyTKH, INIOTHOCTH COCTABIISIET OKOJIO
10 Hureit/kB. cm). Kpas monorna Obuin
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Puc. 6. Meranmnuueckas riacTiHa Ha KpbIIIKe KOLIEIbKa
u3 norp. 8 KpacHOropckoro MOruibHUKa.

Fig. 6. Metal plate on the sabretache cover from the Krasnogorskiy burial ground 8.

OOIINTHI KOXKEHl, KOTOpas Obljia MPHUILNTA
K Kparo TMOJIOTHA C TMOMOIIBIO MPOCTOTO
MpeIBapUTEIBLHOTO CTeXKa. Paccros-
HUE MEX]ly CTeKKaMU COCTAaBIISIET OKO-
70 2 mMM. PasHmma mexnay u3mMepuMbl-
MU DPACCTOSHUSMM CTEXKa COCTABISET
OfHYy JecsATylo MuwuinMerpa. Kokanas
KaiiMa Takxke Obla MPUIINTA C HUTHIO
S-KpyTKH, U3rOTOBICHHOW W3 JIbHA WU
KOHOIUTH, KOTOpasi Oblja co3AaHa myTeM
OJHOCTOPOHHETO KpyuY€HUs JABYX HUTEH
Z-KpyTKH.

Ha BHyTpeHHEl MOBEPXHOCTH OC-
HOBHOW EMKOCTH CyYMKH HaOIIOIal0T-
Csl KOpUYHEBAThIe MIEJIIKOBBIE OCTATKU
(puc. 5). Hecmotpss Ha TO, uTO (hpar-
MEHTBI B TUIOXOM COCTOSIHHH, BCE-TaKu
yAaoCh OT/AEIbHBIE BOJOKHA OTAEIHUTH
OT TIOBEPXHOCTH XOJICTA U PACCMOTPETh
0Jl MHUKpOCKOIIOM. HuTu 1menkoBbix
OCTaTKOB UMEIOT HEOOJBIIYIO S-KPYTKY,
YTKH HE UMENH KPYTKHU, APyrue CBOM-
CTBa OCTaHKOB HE MOTYT OBITh HCCIIE-

JIOBaHbl U3-3a IJIOXOM coxpaHHOCTU. K
COKAJICHUIO, CBA3b MEXK]Y ILIECJIKOBBIMU
OCTaTKaMH, XOJICTSHOW KPBILIIKOM U KO-
’KaHOW KaMMOM HesCHA, HO C OOJBIION
BEPOSITHOCTBIO IIEJK SIBJISJICS MOAKIIAI-
KOM KOIIIEJIbKa.

Merannuueckasi MjIacTUHA, yKpalla-
IOIasi KPBIIIKY KOIIIEJIbKa, U3TOTOBJICHA
W3 CIUIaBa IBETHOTO METajlia C CoIep-
)aHueM cepebdpa. Mznenue ObL10 Hccie-
JIOBaHO Ha OWMHOKYJISIPHOM MHKPOCKOIIE
MBC2 ¢ ucnosib30BaHHEM 3JIEKTPOHHO-
ro nudpoBOrO OKYJISIpa, MHUKPOCKOI C
USB Lucky zoom ¢ ysenuuenuem 200x
Ha kadenpe mertamwtoBeaeHus: [1oBomK-
ckoro (¢eaeparbHOr0  TMOTUTEXHUYE-
ckoro yamBepcurera a.p.H. C.5. Ann-
o6exoBbIM. [lo ero-mMHeHHIO, CTPyKTypa
WCCIIEIOBAHHOTO U3JIENIUS COCTOUT U3
MOIU(PUITUPOBAHHBIX 3€PEH C TOCTATOY-
HO BBICOKOM OIHOPOIHOCTBIO, COCTa-
BOM M METaJUIyprU4eCKOM pEeKpHCTal-
nu3anueit. Ha oOpasie 4YeTko BUIHBI
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Puc. 7. MukpocHuMKH (pparMeHTOB JTUIIEBON CTOPOHBI HAKIIAKH.
Fig. 7. Micrographs of the front side of the plate.

OompIve GakTyphl, cieTaHHbIE pyKaMu
MacTepa, UMEIOTCS HEPOBHOCTH W IIIe-
POXOBAaTOCTH, KOTOpPBHIE OTIMYAIOT JaH-
HBII TIpeIMET OT JIMTOTO M3Jenus (puc.
6). Ha nanHoM (parmenTe BUAEH y30p,
MOJyYEHHBIA TyTeM JehOpMUPOBaHUS
HCXOJTHOTO CILIaBA.

HccnenoBanne noBepXHOCTU HAKIIAI-
K METOJIOM PEHTTeHOMITyOpPECIIEHTHOTO
aHaJIM3a MPOBOAMIIOCH C TIOMOIIIBIO 000-
pynosanusi ¢upmbl Bruker, 'epmanus,
Mistral M1 u Tornado. Ananu3 coctaBa
MeTaia ¢ nomouisto Mistral M1 ¢pupmst
Bruker mpoBomuiace mo moBepXHOCTH
o0beKTa, HE TIOJIBEpPraBIICiCs HU MeXa-
HUYECKOM, HM XUMHYECKOH 00paboTKe.
AHanu3 IpoBOIUIICS B TOUKE TOBEPXHO-
cTH 0€3 BUUMBIX MPU3HAKOB MTO30JIOTHI.
[TonmyyeH cneayromuil XUMUYECKAN CO-
CTaB MeTaJljla OCHOBbI IUIACTUHBI: Ag —
46,96%, Cu — 38,18%, Zn — 8,31%,
Pb —2,88%. Kpome Toro, mpucyTcTBytot
ciensl Bi, KOTOpBIN OOBIYHO COMYTCTBY-
et Ag B pyne, menee 1% Sn u 2,65% Fe.
Kenezo mpucyTcTByeT B OOJBIIOM KO-
JIMYECTBE TOJIBKO B OJHON TOYKE, BEpO-
SATHEE BCET0, OHO MMEETCS B MPOIYKTaxX
KOPPO3UM WJIM TOYBEHHBIX HACIOCHMSIX
HA TIOBEPXHOCTU TMAaMSTHUKA, MOCKOJIb-
Ky HE MOXET BBICTYIATh JIETHPYIOIIUM
AIIEMEHTOM cepeOpsiHoTO crutaBa. Kap-
TUPOBaHUE YYyacTKa JIMIEBOM CTOpO-
HBbl HAaKJIQJK{A TPOBOIMIOCH TaKKe Ha
MUKPOPEHTI€HO(PIYOPECIICHTHOM ~aHa-
muzarope M4 Tornado B Bakyyme. B
pesyibrare Obla MOCTpOeHa KapTa pac-
MpeeNeHNUs KOHIEHTPALUNA 3JIeMEHTOB
Ha TOBEPXHOCTH oOpasma. Kaprtupo-
BaHUE JIMIIEBOM MOBEPXHOCTU IJIACTH-
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HbI ¢ niomotpio Tornado BBISBUIIO, YTO
cepeOpsiHasi TIOBEPXHOCTh  IJIACTHHBI
MOKPBITA TOHKUM CJIOEM TO30JI0ThI, KO-
TOpasi YaCTUYHO yTpadeHa. Ha pucynke
KapTa pacnpezesieHus: pTyTH COBMIaAaeT
C KapToW pacmpereneHust 30J10Ta, 4YTO
CBUJCTENHCTBYET 00 aMajabraMHOM (OT-
HEBOM) METO/I€ 30JI0YEHHSI TOBEPXHOCTHU
MJIACTUHBI. XUMUYECKUN COCTAB ydacT-
Ka C [030JI0TOH Mpe/ICTaBjIeH B TabIHIIe.
Pesynbrarel ucciaenoBaHus JIByX MpH-
OOpOB CBHUJIETENBCTBYIOT O TOM, UTO JIJIst
MJIACTUHBI UCIIONIH30BAIOCh HU3KOMPOO-
HOE cepeOpo, Tak KaK COOTHOIICHHE
cepebpa M HEIParoleHHbIX METaJIOB
npumepHo 1:1.

C 1enpl0 BOCCTAHOBJICHUS PUCYHKA
MIPOBEJICHBI JICHCTBUS MO PECTaBpalUU
npeamera. Ha pectaBpaiiionHoM coBeTe
Ha OCHOBE PE3yJIbTaTOB, MOJYYECHHBIX B
XOJlle TpeIpecTaBpallMOHHBIX HCCIEN0-
BaHWU M BU3YAJIbHOTO 0O0CIIEIOBaHUS
npeaMeTa, Obuta BeIpabOTaHa MPOrpaMm-
Ma peCcTaBpalMOHHO-KOHCEPBAITMOHHBIX
MEPOIPUATHI. B CBS3M €O CII0XKHOCTBIO
mpoBeneHusi paboT mporpamma Oblia
paszesneHa Ha JiBa 3Tana ¥ NpoBOAMIACH
O]l PyKOBOJICTBOM XYJOXXHHKa-pECTaB-
paropa BeIciueil kareropun C.I. Bypui-
HEBOM.

Ha nepBom 3tamne Obul OCyIIEeCTBIEH
MOHT@X METAJTMYECKON IJIaCTHHBI C
JIULIEBOM CTOPOHBI Ha MOAJIOKKY U3 CH-
JUKOHA, MPH 3TOM MEXIY CHIMKOHOM U
MOBEPXHOCTHIO MaMsATHUKA ObLIa MPOJIO-
’KeHa mnuieBas rieHka. [loamoxka mosn-
HOCTBIO TOBTOpsIa (JOPMY IUIACTHUHBI.
JlaHHas omepauus Mo3BOJIMIIA HALEKHO
3aUKCHpOBaTh TUIACTUHY Ha OCHOBA-
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Puc. 8. Koxanslii pparMeHT ¢ HaKIaJIKU TIOC]Ie KOHCEPBAITUH.
Fig. 8. Leather fragment from the plate after conservation.

HUH, KOTOpOe obecneunsio (Gu3uIecKyro
COXpPaHHOCTh TpeaMeTa MpH TPOBEJIC-
HUU paboT.

Crnemyroomuii 3Tan pecTaBpalvoH-
HBIX pabOT — AEMOHTaX OpPraHHMYECKHX
MaTepHuasioB (KoXka, TEKCTUIIb, (hparMeH-
ThI KOCTsIHOTO KJjesi). [Tyrem mexanuye-
CKOM OUUCTKU O€3 NMPUMEHEHHS] XUMHU-
YECKUX PEAKTHBOB M MOIOIIUX CPEICTB
yIAJIOCh OYUCTHUTH IMOBEPXHOCTh KOXKHU
U TEKCTWISL OT OOIIMX 3arps3HCHHI.
OpnHako TakuM CHOCOOOM HE YAaloCh
OTACIUTH KOXKY OT METAJUTHUECKOH TuTa-
CTHHBI. B CBsI3U ¢ 3TUM OBLIO MPHUHSITO
pellieHrne O MPUMEHEHUU BOJIHOTO pac-
tBOpa [191'-400 ¢ xoHuenTpanuei 3,5%.
[Iyrem HaHEeCceHHsI pacTBOPa C MOMOUIbIO
MyIbBEpU3aTOpa HA KOXKY U parMeHThI
TEKCTWJISI YAAJIOCh OTACNIUTh METalIH-
YECKYyI0 OCHOBY OT OpPraHMYECKHX Ma-
TepuanoB. @parMeHThl KOXKH U TEKCTH-
751 ObUTH 3aKOHCEpBHpOBaHBI. KoxkaHas
YacTh C HAKJIaJIKH Obla BOCIIPOM3BE/IE-
Ha Ha IyOnupyromuid Marepui (puc. 8)
(boraroBa, ®enan, bypnesa, 2019).

[Tocne nmemoHTaka ObLIa TIPOM3BE-
JIeHa YKPETUISAIONIasi MPOMHUTKA TOBEPX-

HOCTU NPEIMETa TPEXMPOLUEHTHBIM H
MATUIPOLEHTHBIM pacTBopoM Paraloid
B-72 B cmecu pacTBopuUTENE TUIIOBBIM
CIUPT W alleTOH B COOTHOWIEeHHH 1:1 ¢
MIPOMEKYTOYHOM MPOCYLIKOM MOJ KOJ-
akoM B TeueHue 12 4acoB I10ciie KaX10-
ro mukJa. [Tocie vero O6bU1a Mpou3Beie-
Ha MEXAaHWYECKAsl OYMCTKA BHYTPEHHEU
CTOPOHBI IJIACTUHBI OT MOYBEHHBIX 3a-
IPA3HEHUN. YIAJIeHUE CTAapOu KIIesIen
MacChl MPOU3BOAMIOCH C TIOAOOPOM pac-
TBOpUTENEH. Onepanus Npou3BOANIACH
METOJIOM HAJOXEHUS KOMIIPECCOB CO
CIIUPTOM M CMECH PACTBOPUTENEH 3TH-
Jjarerara ¢ alleTOHOM B COOTHOILEHHH
1:1. Komnpeccel HakIaasIBaJIUCh ¢par-
MEHTApHO, TakK Kak kien bd spisuics
OCHOBOW, MOJJEPKUBAIOUIEN IUIACTUHY
B nenoit popme (Illemaxanckas, 2015).
JleMoHTaX ocCyIIecTBIsICS 1o (ppar-
MeHTaM, ¢ Tonorpadueii. [lapannensHo
C JEMOHTaXeM IPOBOJWIOCH JTyOnu-
pOBaHUE Ha CTEKJIOTKaHb C MOMOIIbIO
30%-ro pactBopa Paraloid B-72. B
KOHIIE MEePBOT0 dTama padoT ObUIH OCy-
IIECTBIICHBI CKJIEHKa ()parMeHTOB U Y-
OnmMpoBaHME TUIACTUHBI HA CTEKJIOTKAHb
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c o0opoTHO# cTOpoHBI. BTOpoi sram
pecTaBpanMOHHO-KOHCEPBAIIMOHHBIX
paboT BKIOYAN B ce0S XHUMHUYECKYIO
OYHMCTKY JIMIIEBOM CTOPOHBI IpeaMeTa
C MOCJIEAYIONIe MPOMBIBKOW B MPOTOU-
HOW Y AUCTHWJUIMPOBAHHOU BOJE. XHUMU-
YecKasi OUUCTKA OT MPOYKTOB KOPPO3UU
Me€JId MPOU3BOAMIACK ¢ TOMOIILI0 10%-
ro pactBopa Cyib(haMUHOBON KHCIIOTHI
(PectaBpanus apXxeojloru4yecKkux U Ha-
XOIOK M3 MenHbIX cruiaBoB, 2013). Ilo-
cjie MPOCYILIKHU MpeAaMeTa Oblia Mpou3-
BeJICHa KOHCEpBaIUsl JINLEBOI CTOPOHBI
CEMUNPOIEHTHBIM pacTBopoMm Paraloid
B-72. BocnonHeHue yTpaT MNpOU3BO-
JIWJIOCHh C MCIOJb30BAHUEM MAaCTHKH Ha
ocHoBe 30%-ro pactBopa Paraloid B-72
C HEUTPAJIbHBIM 3aIIOJIHSIOIIUM MaTepu-
aloM U3 cTeknocdep ¢ MoclIeayroei
TOHUPOBKON 3TUX yYaCTKOB aKpPUJIOBBI-
MU KpacKaMu. 3aBepIIatoluM MEPOIpH-
ATHEM SBWIACh TuApodoOm3amms I10-
BEPXHOCTH BOCKOM «Cosmoloidy.

Jns  ycTaHOBIEHHUS OCOOCHHOCTEH
MIPU U3TOTOBJICHUM KOIlIEeJbKa ObLIa HC-
MoNb30BaHa  (POTOJOKYMEHTAIUs U3
Poccuu, B koTOpOIt 3a(hUKCUPOBAHO CO-
CTOSTHUE M XapaKTEpHbIE JETald YacTh
HaXOJKU BO BpeMsl €ro OOHapy>KEeHus
in situ. MHUKPOCKOIMYECKUE CHUMKH
dbparmeHTa OBUTM TaKXe CIEIaHbl B
Nuctutyte apxeosmoruu llentpa ryma-
HUTApHBIX UCcIenoBaHui u MHcTuTyTe
apxeosorun KaTtoiaumdeckoro yHHBeEp-
curera um. llerepa I[lazmans, ¢ ykaza-
HUEM TOYHBIX MacmTaOoB. [IpoBeneHsbI
TaKKe HCCIeI0BaHus Ooyee TpyOoTro
¢parmeHTa, CUIMTOIO BMECTE C KOXKEH, U
MPWIUTIIETO K HEMY TOHKOTO TEKCTHIIb-
HOTO (parMeHTa (MaTepua, COCIHHE-
HUE€ HUTEH, MJIOTHOCTH), M IIBOB (THIL,
PaCCTOSTHUSI CTEXKKA U MaTepuall HUTKH),
KOTOpBIC TPUKPEIUISUIA UX JIPYT K JAPY-
ry. b Taxke paccMOTpEHBI BOIPOCHI,
CBSI3aHHBIE C BOWJIOYHBIMH OCTaTKaMH,
3aKpeIJICHHBIMU KJIEEM Ha BHYTpPEH-
HEW CTOpPOHE IUIACTHHBI KolleJbka. Mbl
JOJKHBI OBLTH JIOMIOJTHUTH COOpaHHBIC
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TakUM O0pa3oM JaHHbIC HAIUMHU 3HA-
HUSIMU 110 TAJIAHTEPEHMHOMY eIy W pe-
CTaBpanuu Koku. Bo Bpems ocmotpa
yBEeNMWYEeHHBIX (ororpaduii  HAXOIKH
OBUIO JI0Ka3aHO, YTO KOXKaHasl MOJIOCKA
ObLTa 3aTHyTa Ha BHYTPEHHIOIO CTOPOHY
TEKCTHJISA M 3alllUTa B KPYT HA BHYTPEH-
HEl CTOpPOHE TEKCTHJIS. DTO MO3BOJIUIO
czienarb CBOOOTHO TKaHbIN TEKCTUIH 00-
Jiee TBEPIbIM Ha TOW U30THYTON JTUHUH,
TJIe IUIACTHHA ObLIa PUKPEIUICHA K TEK-
CTHJIIO C MOMOIIBIO 3akiemnok. [lox Bo-
MIPOCOM OKAa3aJI0Ch CTPOEHHUE KOLIENIbKa.
Ho ¢ momompto dortorpaduii yganoch
3aUKCUPOBATh MO KPal paclIupeHHOU
YacTU KOUIEJIbKa Y3KYI0 OJHOCIOWHYIO
KOXKaHYI0 TOJOCKY C OTBEPCTHSIMH OT
CIIMBAaHUSA. DTO JIOKA3bIBACT, YTO MEXTY
pacIIUpPEeHHON YacThIO KOIIENbKAa U KO-
KaHOU NepeHel KPBIIKOW Oblia BCTaB-
JIeHa TI0JIOCKAa KOXH, YKPEIUISIoIast
moB. ToT QaxTt, 4To Kpail pacuMpeHus
U3rudaeTcss BHYTPb, IMOKa3bIBAET, YTO
KOYKaHbIe SJIEMEHTHI KOlIelbKa ObuIn
CIIMTHI C M3HAHKU. PaccrosiHue Mexmy
IIOBHBIMU OTBEPCTUSIMU PaBHOMEPHOE,
YTO CBUCTEILCTBYET O TIIATEIHHON pa-
060Te OmBITHBIX MacTepoB. DopMma MIOB-
HBIX OTBEPCTHH B OCHOBHOM KpyTJIas,
TO €CTh OHU OBUIN CIIUTHI KPYIJIOW WIIN
TOJIKO CJIErKa HaTOUYE€HHOM UITIOH, Bepo-
SITHO, TIyTEM MPEIBAPUTEIHLHOTO CITHBA-
HUS (CMETKH), KaK 3TO ACNAIOT MPH T0-
muBe 00yBH.

Takum 00pazom, KOMILIEKCHOE WC-
cienoBaHue Haxolku u3 1. 8 KpacHorop-
CKOTO MOTHWJIbHHMKA TO3BOJIMJIO CJENaTh
MIOJIHYX0 pekoHcTpykuunoo. Ilo BHem-
HEMYy OONHUKY W3JIeJHe COOTBETCTBYET
TUIy CYMOYEK-TalleK, HM3BECTHBIX IO
paboTaM BEHI'€pCKHUX HCCIE0BATEICH.
Creunann3upoBaHHOE HU3yYEHHE Ma-
TEPHUAJIOB, WCIOIB30BAHHBIX TPU H3TO-
TOBJIEHUU CYMOYKH, TIO3BOJISIET BBISIBUTH
OIpe/IETICHHOE CXOJICTBO C BEHI€PCKUMU
CYMOYKaMH, HO HE 1aeT OCHOBAHUS CUH-
Tartek CymMO4uKy u3 KpacHoropckoro mo-
THJIBHUKA WX TTOJIHOM KOTHEH.
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IIpumeyanus:

! MapHUUAJIN BbipaxkaeT OrpOMHYIO OJarofiapHOCTh TUPEKTOpy MHCTHUTYTa apXeoaoruu
uM. A.X.XanukoBa 3a MPOBEJCHHYIO padoTy.

? UccrnenoBanue peagn3oBaHO B paMKax MPOEKTa « APXEOIOrniecKoe NCCIIe0BaHNEe KOHTaK-
TOB Mexay Benrpueit u Boctokom» («Hare BoctouHoe Hacienuey, MexKIUCIUTUTMHAPHAS HC-
cieoBaTeNbCKas IpyIina o UcTopuu u apxeosnorun Karonndeckoro ynusepcutera um. Ilerepa
[Mazmans; TKP2020-NKA-11) npu nognepskke nporpammbl Thematic Excellence Munuctepctsa
HaI[MOHAJIBHBIX MCCIeI0BaHNN BeHrpun, pa3BUTHs M MHHOBALMI U ITpH noziepkke [IporpaMMel
nuHacTuu Apnan, npoext [V.2.

3 CIOXHOCTh MACHTU(HKAIMU KOXK OOCYKAAeTcsi B HECKOJIBKHUX MyOnuKanusax. MHKpOCKo-
nuueckue cHUMKU 3 m3nanus «Leather Conservation Centre» mokasbIBaroT, KAK MEPHHOCOBBIE
OBIIbI, Pa3BOAKMMBIE JUIsl MTOJIyYE€HUS] TOHKON HIEPCTH, OJOMAIIHEHHbIE IIEPCTUCTHIE OBIBI U CMe-
LIaHHBIE MIEPCTUCTHIC «capesheepy OTAMYAIOTCS APYT OT Ipyra, U HOCIEAHSS UMEET IIOPa3uTEIb-
HOE CXOJICTBO C PHCYHKOM Ko3bel miKkypsl (Haines, 1981, 10—11).

* https://www.famuves.hu/fa/ragasztas.php.
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COMPREHENSIVE STUDY OF NATURAL SCIENCE METHODS AND
CONSERVATION OF A HANDBAG
FROM KRASNOGORSKIY BURIAL GROUND

T.B. Nikitina, A. Tiirk , S.G. Burshneva, M. Kishne Bandefi, G. Varhegyi,
F. Harangy, B. Jancsik, L.F. Bogatova, E.F. Shaykhutdinova, P.V. Fedan

The article presents the results of a multidisciplinary study of a unique artifact from burial
8 of the Krasnogorskiy ancient Mari burial ground of the X century — a leather purse/handbag
with a metal plate on the cover. Handbags of this type are known in the Carpathian Basin,
Eastern European region and even found on some Scandinavian burial grounds. Not only
the metal plate has been preserved, but also large fragments of organic materials forming
the details of the handbag, which allows us to restore the full appearance of the item. A
comprehensive study of the handbag made it possible to make a complete reconstruction.
At present, this is the only reconstruction of purses /handbags of the sabretache type from
medieval burial grounds, made on the basis of analyses of organic and metal parts of the
handbag obtained by specialists of various fields. The conservation of the object was carried
out by applying the comprehensive study. A specialized study of the materials used in the
manufacturing of the handbag allows to reveal a certain similarity with Hungarian handbags,
but does not give reason to consider the handbag from the Krasnogorskiy burial ground as a
complete copy of them. This article is the first experience of a comprehensive study of items
of this type at the international level (Mari Research Institute of Language, Literature and
History named after V.M. Vasilyev, Institute of Archacology named after A.H. Khalikov,
P4azmany Péter Catholic University). The results of the study are preliminary.

Keywords: archacology, Middle Ages, Vetluga-Vyatka interfluve, belt handbag,
microstratigraphic analysis, X-ray fluorescence analysis, conservation.
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