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DKcIlepMMeHTaIbHOe MoeJIMpOBaHNe IepeTpaHus 3epHa
KaMeHHBIMM yIapHO-aOpa3uBHBIMU OPyAUAMU

Hacmosiwyee uccnedosanue 6vi10 HANPagieHo Ha IKCNEPUMEHMATbHYIO PEKOHCMPYKYUIO XO035UCMEEHHO-0bIMOBOL Oesimeilb-
HOCMU cpeoHe- U BePXHEeNANeoNUMuU1ecko2o nacenenus I oproeo Anmas. B nacmoswyuii momenm naneonumuieckue UHCmpymMeHmol,
npeonaznavennvle 0 PACMUPAnUs pacmumebHulX eiecms, HeOOCMamoyHo U3y4eHsl Ha NAMAMHUKAX 2020 pecuond. Ananus
Nn0006GHBIX Kame2oputl apmegdaxmos iubo A61emcs npeodsapumenshblmM, 1ubo ne umeen GYHOAMeHMAIbHOU 00KA3amMeNbHOU
basvl 6 6UOe BbLICOKOKAYECMBEHHbIX homopauii ¢ yeenuvenuem om X75 u eviuie. B pamrax nposedeHnbix IKCnepumMeHmantbHbix
UCCIe008AHUT NOUCK CbIPbSL OJis UHCMPYMEHNO8 NPOBOOUICs 6 doaune p. Yapoiul, 6 Henocpedcmeennoi Gauzocmu om Yazvipckoui
newepbi. /[s uzmenvuenus 3epHa Obiiu 0moopansl 2aibKu KPYRHO3EPHUCTIBIX NECUAHUKOS U IPDY3UB08, NOCKONLKY UHCIMPYMEHMbL
U3 MAKO20 CHIPbsL Hauje 6ce2o NPUCYmMcmeyion Ha Naieorumudeckux namamuukax Armas. Obpabomra npoucxoouna Kpy2oguimu
osudicenusimu mepounuxa o naumy 6 meuenue 0,5-2 uacos. Ilocie npogedenius IKCNepuUMeHmos noiyueHHbie IMaioHsl OblIU NOO-
6EP2HYMbl PYHKYUOHATILHOMY AHANUZY HA NPEOMem NOUCKA U QUKCAyUY ¢1e008 Ymunusayuu pabouux 301 smanonos. Habnooenue
cnedos npoucxoouno noo yseauuenuem x5—-200. Bvinio ycmanosneno, 4mo Oniss mepoyHuUKo8 no mepe Ymuiuzayui XapaKmepHo
BbIPABHUBAHIE, BLIKPAUIUBAHUE U C2LANCUBAHUE NOBEPXHOCIU HA 2PAHSX, HATUYUE KPYNHBIX UL MEIKUX CYONAPaLIeNbHbIX C1e008.
Ha paboyux 30nax nium 051 pacmupanusi (PukCupoBatucs RPUHAKU C2AANCUBAHUS U BLIKPOUEHHOCU HA 2PAHSX C HAUYuem cyona-
PATIETbHBIX MENKUX TUHEUHBIX Ce008; UMEHeHle 00ue20 pelbedha NO8epXHOCMU NPOCIENCUBAEMCS MOTILKO HA MUKPOYPOBHE 6 UOe
yenybnenus. [lonyyennvie pe3yibmamosl OMKpbIEaIom nepcnekmuanl 0Jist NOOPOOHO2O UCCIEO08ANHUSI APXEOL02ULECKUX apmeparmos
cxooice2o muna, oonapyacennvlx na meppumopuu I opnoco Anmas.
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Experimental Modelling of Grain Grinding Using Stone
Percussion-Abrasive Tools

This study is aimed at experimental reconstruction of economic and domestic activities of the Middle and Upper Paleolithic
population who lived in the Altai Mountains. At present, the Paleolithic tools designed for grinding plant materials are insufficiently
studied at the sites in this region. Analyses of such artefact categories are either preliminary or lack a fundamental evidence base
in the form of high-quality photographs with a magnification of X75 and higher. As part of the experimental study, raw material for tools
was sought in the valley of the Charysh River, in the immediate vicinity of Chagyrskaya Cave. Pebbles from coarse-grained sandstones
and effusives were selected for grinding because tools made of such raw materials are most often found at the Paleolithic sites located
in the Altai. They were processed using circular movements of the grater against the slab for 0.5 to 2 hours. After the experiments,
the produced reference samples were subjected to functional analysis to look for and record use traces in the working areas
of the references. The traces were observed using a magnification of x5 to*200. It was found that used tools could be characterized
by levelling, pitting, and smoothing of the surface on the faces, and the presence of large or small sub-parallel marks. The working
areas of the grinding slab had traces of smoothing and gouging on their faces with the presence of sub-parallel small linear traces;
the change in the general relief of the surface is traceable only at the micro-level as a depression. The results offer the challenge
for a detailed study of archaeological artefacts of a similar type found in the Altai Mountains.

Keywords: Altai Mountains, experimental modelling, traceological analysis, Paleolithic.

284



BBenenmne

HccnenoBanne KaMEHHBIX ylapHO-a0pa3UBHBIX OpY-
JIMH CBSI3aHO C TPUMEHEHHNEM TPACOJIOTHUECKOTr0 METO 1,
KOTOPBIi 0a3upyeTcst Ha aHAIN3€ MaKpO- M MHKPOCIIE/IOB
Ha MIOBEPXHOCTH apXeoJIornyeckux apredakroB. OQHaKO
n3ydeHne pabounx 30H KaKI0H KaTeropuy MHCTPYyMEH-
TOB TpeOyeT CBOETO MOAXO0a: OT CII0c00a BU3yaIn3allui
OIIPEAEIAIOINX ITapaMeTPOB OPYHi 10 BBIOOpA HHCTPY-
mentapust [['puuan, 2006; Kyuyrypa, 2003; CrenaHosa,
2015; Beaune, 1989, 1993; Plisson, 2015; Stepanova,
2020].

Tax, a7st BEISIBIICHHS OTOOHHHUKOB, PETYIIEPOB U TIPO-
YUX WHCTPYMEHTOB, KOTOPBIE MOJBEPIIINCH aKTHBHOMY
1 MTACCHBHOMY M3HOCY BCIEJCTBHE HAHECEHHS MPSIMOTO
ynapa, JOCTaTOYHO MCCIEAOBAHMS CIICIOB yTUIN3AIUH
Ha MakpoypOBHE, 3a4acTy0 0e3 MCIOIb30BaHUS MUKPO-
ckona [benoycosa, Ceneuxuii, ®egopuenxo, 2023; Ce-
nenxnii, @egopuenko, benoycona, 2020; Cenenxnit u ap.,
2021; Cemenos, 1953].

TepouHUKH, IUINTHI I pacTHPaHUS U aOpa3uBBI Ke
HEOOXOMMO HCCIIEIOBATH I10J] YBEJINYEHHEM OT X75 u
6oee. MeToabl TPEXMEPHOTO MOJECINPOBAHNS MOTYT
JIMILIB TOCITY)XUTh JUTsl BU3yalu3auun Mopdomerpuye-
CKHX CBOWCTB 3arOTOBOK STOW KaTeropuu apTedakToB
[Ceneukuit, 2022].

[TaneonuTnyeckne MHCTPYMEHTHI Ui PACTHPAHUS
pPacTHTEIbHBIX BEUIECTB €1a00 M3y4YeHbI HAa MaMsTHU-
kax ['oproro Antas [Apxeonorus..., 1990; JlepeBsHko,
3enuH, 1990; Hepessinko, 2022]. UccaenoBanus mo-
TOOHBIX KaTeropuil apTedakToB JUOO SBIAIOTCS MPE.-
BapUTEIbHBIMH, JTH00 HE cozepkar (GpyHIaMEHTAIbHYIO
JIOKa3aTeNbHyI0 0a3y B BHIE BHICOKOKAYECTBEHHBIX (O-
torpaduii moa yBenudaeHueM oT X 75 u Boire [ Cenenkui,
®enopuenko, beroycora, 2020].

[enpro HACTOSILETO MCCIIEIOBAHUS SIBISIETCS] PEKOH-
CTPYKIHA X035 CTBEHHO-OBITOBBIX IIPOIIECCOB, OCYILECT-
BIISIBIIMXCSI IpeBHUMHU oburatensimu CeBepHoil A3znm,
a UIMEHHO CpeIHe- M BePXHEMalIeoNIUTHIEeCKUMH 00uTa-
tensimu ['opHoro Anrast.

Marepuasibl 1 METOOBI

Jis peanm3aiiii MOCTaBICHHON HeIu OBLIO TPOBe-
JIEHO DKCIIEPUMEHTAILHOE MOJICTUPOBAHUE TIPOIIECCOB
pacTupaHUs 3¢pHA MOCPEACTBOM TEPOYHHUKOB (n = 5)
U TUTUT [T pacTUpaHus (n = 5).

OT060p 3aroTOBOK OYAYIIMX 3TaJOHOB 3TUX KaMCH-
HBIX yIapHO-a0pa3uBHBIX OPYAHIA IPOUCXOIUIT B OJIUHE
p- YaphIi, 0KOJI0 apXeoIOrHIecKOoro maMsITHuKa Yarsip-
ckag neriepa. J{is peanuszanuu nepeTupaHus 3epHa 0To-
OpaHbI TaTbKH KPYITHO3EPHHUCTHIX MTECYaHUKOB U 3D dy-
3MBOB, [TOCKOJIbKY HHCTPYMEHTBI U3 TAKOTO THIIA ChIPhS
MIPUCYTCTBYIOT IIPEUMYIIECTBCHHO Ha AJICOTUTHICCKIX
naMmsaTHHKax ['opHoro Antas [benmoycoBa, Ceneuxuii,
®enopuenko, 2023; Ceneuxuii, egopuenko, benoycona,
2020; Ceneukwii u ap., 2021].

Tpaconornieckuii aHaIN3 MPOBEEH C TOMOIIBIO CTe-
peomukpockomna Anstamu CM0745-T ¢ yBenuueHnem oT
X7 10 45 1 mpsAMOTo MeTaJUTOrpapIIecKOro MUKPOCKOIIa
¢ BeIHOCHBIM mTaTHBOM AJX-MPSBD — ot %50 10 *500.

doTrodukcanus ciea0B yTHIN3ALNN IPOU3BEICHA
nocpeactsom ¢orokamepsl Canon EOS 5D Mark IV
¢ makpooObektuBoM Canon EF 100mm f/2.8L Macro IS
USM 1 cnenmanu3upoBaHHOM (hOTOKaMepBbI JJIsl MUKPO-
ckormu PC3-HW20MP.

Bce aTanoHbl ObUTH IPOMBITHI B YJIBTPa3BYKOBOM BaH-
HE Tepest ToAPOOHBIM H3yUeHHEM Ha MUKPOYPOBHE.

Pe3yanaTbI VCCJIeJOBaHMA

B pesynbraTe 3KCIIEPUMEHTATBHOTO MOJICTTHPOBAHHS
nosydeHs! 10 3TaoHOB KaMEHHBIX YAapHO-a0pa3uBHBIX
opynuii (TEpOYHUKH — 5 9K3., TIIUTHI A1 PACTUPAHUS —
5 9K3.; puc. 1).

3aroTOBKAMHU MepoyYHUKOG TIOCTYKUIH OBAIBHBIC
MOIIIHBIE TAIIBKY KPYITHO3EPHHUCTOTO Ilecyanuka. Paboun-
MU 30HaMH BBICTYITHIIN BBIMYKJIbIE YaCTH [IEHTPOB (hacoB
MHCTPYMEHTOB. B X0/1€ pabOoTHI TEPOYHMK KacaJics IUTUTHI
U TIPOU3BOJMIIOCH KPYTOBOE JBH)KEHUE C YCHIHEM II0
4acoBoi cTpeke (puc. 2, a).

Ha makpoypoBHE IpH yTHJIN3ALUN WHCTPYMEHTA B
TedeHre 30 MUHYT BUIHBI CIIEABI CI1a00T0 CrilaKUBaHUS

Puc. 1. DxcniepuMeHTaIbLHOE MOJIEIMPOBAHUE ITPOLIECCOB pac-
TUpPaHU 3epHa.
a —nonba (¢pomo [ /1. F'aprywu); 6 — npoco.
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Puc. 2. DxcriepUMEHTaIbHBII TEPOUHUK.

a — obumii BUI; 6 — MakpoypoBeHb; ¢ — pabodast 30Ha 1oz yBeanueHueM x200; ¢ — ecTeCTBEeHHAs IOBEPXHOCTH Oe3 ciie1oB
YTHINM3AIMU 110]] yBeandeHueM *x200.

pebep paboueii MOBEPXHOCTH, OT BEICOKHX TOYEK peiibeda
B CTOPOHY IJIOCKHUX 3aMETHBI KPYITHBIC JTMHEHHBIE CIIC/IbI
(n=4), paBHOHANpPABICHHbIC KHHEMATHUKE JIBHIKCHUSI Te-
pouHuKa. Paboyas 30Ha Opy/IHsi CUIIbHO BUAOM3MEHMIIACH
10CJIE €ro MCHOJIb30BaHUs B TEUCHHUE JIBYX YacOB: CIJIa-
JKMBaHHE CTANO OoJiee BBISIBICHHBIM, KPYITHBIC JINHEHHbIE
Clie/ibl He CIUHUYHBI, BUIHBI YK€ MPHU YBEIUUYCHUH OT
x50 (puc. 2, 0).

Ha MuKpOypOBHE BHIHO TOXO0XEe M3MEHEHHE HH-
TEHCHUBHOCTH CII€[I0B YTHJIM3AIMH B 3aBUCUMOCTH OT
MIPOIOIDKUTEIBHOCTH UCIIOJIB30BAHUS OPYIHsl, OHAKO
nipu yBenuueHn x200 ctaHoBsTCs Ooliee IBHBIMU M3Me-
HeHUs penbeda Opyaus B BUIE CIIaKEHHOCTH, YaCTHYHO
JlayKe BBIKPOIICHHOCTH (Ha BBIMYKJIBIX YacTsIX padoueit
30HBI). BunHbl Menkue cyOnapanielbHble JIHHCIHbBIC
CIeIBl Ha CTIIaKEHHBIX yyacTKax (pHc. 2, 8, 2).

B kauectBe naum Oas pacmupanus NCTOIb30BAHEI
OBaJIbHBIC BBITSIHYTHIE B IUIAHE MJIOCKUE TaIbKU KPYII-
HO3EPHUCTOrO MecyaHuka u 3¢ dysusa. s yTuianzauuu
ObLIN BBHIOpaHBI MIIOCKHE ICHTPaIbHbIC YacTH (HacoB
(puc. 3, a).

[Ipu yBenuuenuun ot x5 n0o x75 B Xoje paboOTH B
TeYeHHe Mojlydaca Ha pabovnX 30HaX STHX 3TaJOHOB Ha-
6usroaercs ciabasi CrilaKeHHOCTh U KPYITHBIC JINHCHHBIC
ciensl (n = 2-3). Pesbed) moBepXHOCTH HE M3MEHUJICS.
[Tocne nByX 4acoB MCIIOJIL30BAHUS TPaHU pabOYMX 30H

286

cJIerKa BBIPOBHSUINCH, YBEIMYMIIOCH KOJHYECTBO KPYII-
HBIX JIMHEHHBIX CyOmapaiieabHbIX cienoB (n = 5-7;
puc. 3, 0).

Ha muxpoyposre (o1 X75 1o %X200) oT™MedeHBI CHITb-
HOoe M3MeHeHHe (yriayOsieHue) peiabeda IMOBEpXHOCTH
pabouux 30H, CTIIAKEHHOCTh M MEIKHE, MITPUXOBBIS
KOPOTKHE JIMHEWHBbIE ciebl. UeM MHTeHCHBHEE U IPO-
JOJDKUTENIbHEE UCIIOIB30BAIIMCH OPYIHs, TEM 3TOT OJIOK
CJIe/IOB CTAHOBHIICS OoJiee BeIpakeHHBIM. [1ocie ucnoss-
30BaHUsI HHCTPYMEHTOB B TEUCHHUE ABYX 4acOB, HAa MECTE
CKOIUICHUSI INHEHHBIX CIIeI0B 00pa3oBaiach MeJKas Bbl-
KPOIIIEHHOCTh, 3aMETHAs! TOJBKO MPH yBenndeHnu B X200

(puc. 3, 8, 2).

OO0cy>xaeHne 1 3aK/IIOUeHIIE

Opynwst, KOTOPBIMHU, BO3MOXKHO, IIPOBO/IMIIOCH PACTH-
paHmue 3epHa, ABISIIOTCS MAIOU3YIeHHBIMHU B AnTaiickoM
peruone. MccnenoBarenn He BBLACISUIN TaKylo KaTero-
PHUI0 MHCTPYMEHTOB W/WJIM HE MPUBOJAMIHU JOCTATOU-
HOHM (pyHIaMEHTaIbHOM OKa3aTeIbHOU 0a3bl, HANPHU-
Mep B BUJIE BBICOKOKAYECTBEHHBIX MILTFOCTPALINI MaKpo-
U MHUKpPOCJIEJIOB Ha MMOBEPXHOCTH apTedakToB (HAIp.:
[Cenenxwmit, enopuenko, benoycona, 20207).

[To mpenBapuTETFHBIM JaHHBIM, TEPOUYHUKH, ITECTHI
1 MIECTOTEPOYHHUKH MPUCYTCTBYIOT B BEpXHENAICOIUTH-



Puc. 3. DxciepuMeHTaNbHAs IUTATA IS PaCTUPAHHSL.

a — o0wuii BUI; 6 — MaKpOypOBEHb; 8 — paboyast 30Ha 1oz ysenunueHueM x200; ¢ — ecTecTBEeHHas IOBEPXHOCTh 0€3 CIIEI0B yTHII3aLui
noj yseaudeHuem x200.

yecKuX KoMmiuiekcax crtosinku Kapa-bom u JlenucoBoii
memteps! [Tam sxe]. OmHAKo, B CBSA3H C pe3ylbTaTaMH,
MOJIYYEHHBIMH B HACTOSIILIEM UCCIIEI0BAaHUU, ITH IaHHBIC
TpeOyIOT yTOUHEHHS U TIEPEOCMBICICHUS.

ITo pe3ynbraTam ucciegoBaHUs MOJTYUYEHbI JECATh
9TaJIOHOB HHCTPYMEHTOB JUIS PACTHPAHUS 3€pPHA, BBISBIIC-
HBI M OTIFCaHBI UX paboune noBepxHocTr. OHM 00JI1aIaI0T
XapaKTepHBIMU OJIOKaMH CIIEA0B, XapaKTEPHU3YIOUUMHU
nX (YHKIHIO.

J1 TepOYHUKOB XapaKTEPHO BEIPABHUBAHKE, BBIKpA-
[IMBAHWE ¥ CTIIQ)KUBAHUC IMOBEPXHOCTH HA TPaHsX, IO-
SIBIICHUE KPYIHBIX U MEIKUX CyOIapasuielibHbIX CIIEI0B
110 Mepe YTUIN3ALUU OpYIUil.

Ha paGouux 30HaxX IJIMT JUisi pacTHpaHusi HaOJIo-
JAIOTCS: CTJIaKUBAHUE M BBEIKPOIICHHOCTh HA TPAHSIX C
HaJIMYMeM CyOrapauielIbHbIX MEJIKHUX JIMHEHHBIX CIIE/0B,;
HM3MEHEHHE 001Iero penbeda MOBEPXHOCTH MPOCIICKABA-
€TCsl TOJIKO Ha MHUKPOYPOBHE B BUJIE YTITyOJICHUSL.

PesynbraTel HacTosIIEeH pabOTHI ABJISIOTCS TICPCIICK-
THUBHBIMH JUIs IalbHEHININX (YHIAaMEHTAJIbHbBIX HCCIIe-
JIOBAaHUI, HATIPABJIICHHBIX HA ITOWCK U M3YYCHUE KaMEH-
HBIX y/apHO-a0pa3uBHBIX Opy/uii naneonurta ['opHOro
Anras.
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