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[loceawaemcea nuonepam usyuenus dpeeHuUx mexHoAo2uli
obpabomiu Kocmu  ome4ecmeeHHol apxeonouu
Muxauny Muxaiirosuuy lepacumosy

Cepeero Apucmapxoeuqy Cemerogy

Anamonuio Kyzemuuy Quaunnosgy

NMPEANCINOBUE

JlaHHas KHUTa SIBJISIETCS MPSIMbBIM MPOJIOKeHHeM U31aHusl « BUBHEBbIE MHAYCTPHUM BepxHero naneosauta Boc-
ToyHOi EBponbi» (Xnonayes, 2006), rae Ha oCHOBE TEXHUKO-MOP(HhOIIOrMuecKoro aHaau3a ApeBHUX MPOAYKTOB
NMEPBUYHOrO packKaJibiBaHHA OMBHS MaMOHTA ONMUCAH LEIbIH Pl HEU3BECTHLIX paHee TeXHOJIOrHi HayalibHOM
00pabOTKH 3TOrO CHIPLS, MOKa3aHa BAXKHOCTb OT/AEJbHBIX NMPUEMOB 00pabOTKH, MO3BOJSABILIUX APEBHUM KOC-
TOpE3aM U3MEHAThb €ro MoAeMoYHbIe CBOMCTBA. BBIBOA O CYLIECTBOBAHMM TaKMX NMpHEMOB 00paboTKu OCHOBaH
raBHbIM 00pa3oM Ha JaHHBIX, MOJYYEHHBIX aBTOPaMH B XOJE€ COBMECTHBIX KCIIEPHMEHTOB M0 pacllernjieHuIo
3aMOPOXEHHOro OMBHSI MAMOHTA yIapHbIM criocoboM, KoTopbie Obi1M HavaTbl B 2004 r. (o 1ot npuunHe ux
ONMUCAHME TOJBKO YAaCTHYHO oTpaxeHo B MmoHorpaduu 2006 rona).

CeroaHs Mbl MOXEM BOCITOJIHUTB 3TOT Mpobes1, npuYeM CIeaTh 3TO Ha Kyaa 6osee oBLIMpPHOI 3KCITEpUMEH-
TalbHOH 0a3e — C NMpUBJICYEHUEM 3HAYMTEJIbHBIX JAOMOJHHUTENbHBIX JaHHBIX MO 00paboTKe He TOJIBKO OGUBHS
MaMOHTa, HO U pora CEBEpPHOTO OJIEHS, IO padoTe C ITHMHU BUAAMU ChIPbsl U B 3aMOPOXEHHOM, U pa3MATr4YeHHOM
COCTOSIHHH.

B xone HalKuX 9KCMEPUMEHTOB ¢ OMBHEBBIM ChIpbeM ObUIO CAeaHO HEMaJIO MPHUHIIHITUATBHO HOBBIX TPaco-
JIOTHYECKHUX HaOJIIOAEHMI: MONYYEHB! 10 CEro JAHsI HEU3BECTHBIE TUITBI STATOHHBIX CJIEAOB OT PabOTHl KAMEHHBI-
MH OPYIAHSMH IO pory ¥ OMBHIO B CBEXKEM COCTOSIHUH.

[lpeacraBneHHble B Hallleif KHUTE UTOTM MCC/IEAOBAHUI HE BO BCEM OKOHYATEJbHBI, HO MX MYOJIUKALINS, HE-
COMHEHHO, JaXe B TaKOM BHJE SBJSAETCSH, C Hallei TOYKH 3peHHs, 00OCHOBAHHOM M HeoOXOMMMO L1 aKTH-
BU34aLMHM B LIEJIOM BCEro HamnpapJIEHWs] M3YYEHUSI KOCTSAHBIX MHAYCTPUI KaMEHHOro BeKa B OTEYECTBEHHOW M
3apy0eXHOI apXeo/IortH.

CBOI0 KHUTY MBI TOCBAILIAEM MUOHEPAM U3YYEHMS APEBHUX TEXHOJIOTHI 00pabOTKM KOCTH B OTEYECTBEHHOM
apxeonoruv: Muxauny Muxaiinosuuy ['epacumony, Cepreto Apucrtapxosuuy CemeHoBY M AHaTon10 Ky3pMuuy
Puaunmnopy, oTaasast JaHb TOMY CYILIECTBEHHOMY BKJIaly, KOTOPbIif OHM BHEC/IM B pa3BUTHE JaHHOrO HarpasJie-
Hust uccaenosaHuii B CCCP u Poccum.

Ham xotesioch 61 TAKXKe BbICKA3aTh CJ10BA IN1YOOKO# 61arofapHOCTH 3a MOAAEPHKKY, MOJE3HbIE COBETHI M KOM-
nereHTHbie oueHkH |H. . [Mpacnosy|u|A. K. @uaunnosy|(MUMK PAH), B. E. Tymckomy (MTIY), I1. A. Hu-
konbckomy (F'MH PAH), A. H. Tuxonosy u M. B. Cabnuny (3UH PAH).

Mbi uckpenHe Onaromapum A. I1. bByxunoy, E. B. bynounukosy (MA MIY), 1O. 1O. [TuoTpoBsckoro,
C. A. Jemewenko (I'D), H. A. XaitkyHoBy, A. Kpasuosa (FTMUM), I'. B. anyxHesckyio (MUMK PAH), JI1. B. Ky-
nakoBcKylo (Apxeonornueckuii myseit MA HAHY), H. E. FOwmenko, E. A. Yersinekyio (BI'OKM) 3a noMoliib
B paboTe ¢ KOJUIEKUMOHHBIMMA W apxuBHBIMM Matepuanamu, K. H. laspunosa (MA PAH) 3a npenocraBieHHbIe
JUTSI UCCJIEIOBAHUSI MaTepUasbl BEPXHEMAICOJIUTHYECKOM CTOSSHKHU XoThiieBo [1.

CnoBa npu3HaTeNbHOCTH XouyeTcsi BbipasuTh B. B. [TuTy/lbke 3a BO3MOXHOCTh M3yuyeHUs] MaTepHanoB Ko-
XOBCKOM CTOSIHKH M MpeaocTaBieHHe OMBHEBOrO M POTOBOTO ChIPbS LISl SKCIMEPUMEHTOB, 4 TAKXKE HEMPABUTEb-
ctBeHHOMY (poray Rock Foundation (Heio- Mopk, CLLIA), 0ka3aBLIEro MOMIEPKKY IKCIEANLMOHHOMY MTPOEKTY
BricokowupotHas Apktuka: [Mpupona u Yenosek (ZKoxos-2000) B 2002—2005 rr.

Ocobo Tenubie coBa camMoit riybokoit 61arogapHOCTH HaM XOTeNOCh Obl aJlpecoBaTh K. Ie0J.-MWH. H., Ha-
YYHOMY CcOTpyAHMKY Poccuiicko-I'epmaHckoit jabopaTopuu MOJSIPHBIX U MOPCKUX HccaemoBaHuit uM. OTTo
LLImuara 'Y OAMUU Brnanmmupy Yapyny. Bo MmHorom Gnaromaps ero moMoliiy u APYKECKOH MoAIepXKe HaM
YAAI0Ch B MOJTHOM 00BbEME OCYLLECTBMTD BCIO 3alJIAHMPOBAHHYIO MPOrpaMMy 3KCIepPUMEHTOB IO pacilierieHHIO
3aMOPOXEHHOT0 OMBHEBOTO U POTOBOIO ChIPbSI.

HakoHell, BblpaxaeM NMpPH3HATENILHOCTL 3a OECKOPBLICTHYIO MOMOILL MPH MPOBEAEHUHU M OpPraHU3alMH K-
cniepumeHToB M. 3. [MoakosHukoroii, E.I. dasner, O. B. Kysueuosny, JI. KO. Bepesosckoii, C. A. Kynako-
By, I1. E. HexopouwieBy, M. A. AuucumoBny, WM. JI. TuxoHosy, O. B. Xmyp, /1. B. lepacumosny, A. 0. UBaHOBY,
C. JI. Bapransiny, O. Ceiitconeny, P. Tunop, M. Pertuxy, C. A. Jlabunckomy, B. I'. YacHbiky, Baagumupy u
Cepreto KpuutokaMm, A. 3. baccensiny, FO. I. Kosanio u @. K. [lnmpiosckomy.

I'. A. Xaonaues, E. FO. [upsa



BBEOEHUE

B Hacrosimee Bpemsi B BoctouHoit EBporie u
Cubupu U3BECTHO OONBIIOE KOJIHYECTBO IMAMSAT-
HMKOB KaMEHHOI0 BeKa, B XOJI¢ PaCKOIOK KOTO-
pbIX OBUIM HaMJAEHBI MHOIOYHUCJIEHHBIE, Pa3HO-
obpa3Hble MCKYCHO BBINOJIHEHHEIE IMOIEJKH M3
OMBHSI MAMOHTA U pora ceBepHoro ojieHs1. Brico-
KMl YpOBEHBb KOCTOPE3HOTO MacTepcTBa OTMeEYa-
eTCsl IIPEXIEe BCEro B TeX KYJIbTypax KaMEeHHOIo
BEKa, IJIe BAXHYIO pOJib B XXHU3HU JIIOISH HUrpaia
OXOTa Ha MaMOHTOB WIM CeBEpPHBIX OJIeHEeil, a
TAKKE Yy JIPEBHUX HApOJIOB, KUBIIUX B PErMoHAaXx,
/e CYIIECTBOBAIa BO3BMOXHOCTD JOOBIYM OMBHEI
U3 €CTECTBEHHBIX 3aXOpPOHEHHI Morudmmux ma-
MOHTOB — «MaMOHTOBBIX KIagOWIl», MOJMOOHBIX
bepenexckomy (Bepemarun, 1977). B ycinosusix
BEYHOI MEpP3JIOTHl OMBEHb COXpPAaHSIET CBOM IpU-
pPOJHBIE KAYeCTBa U SABJISETCS MPEKPACHBIM I1OJe-
JTOYHBIM MaTtepuanoM. CBHUAETEILCTBA TOMY — H
BBICOKAS 1I€HA 3TOr0 ChIphSi HA MUPOBOM DBIHKE
CJIOHOBOI KOCTH, M COBPEMEHHas IPOMBIILJIEHHAS
pa3paboTKa mogoOHBIX MECTOHAXOXICHU OMBHS
MAaMOHTa B CeBepHbIX Mporax Cubupu (Cmup-
HOB, 2003). He yauBUTEIBLHO, UTO HA TEPPUTOPUHU
nocjieAHe OMBEeHb MAMOHTA MUCITOJIL30BAJICS HA-
paBHE C POTOBBIM CHIPbEM HE TOJILKO B MaJIEOJIH-
THUYECKYIO 210Xy, KaKk Ha Tepputopuu EBpoIIbl,
HO M I1OCJIE TONO KaK MAMOHTBI BEIMEPJIM — B M€-
30JIMTUYECKOE U HEOJIUTHUYECKOE BpeEMS,

H306unue GUBHEBOrO U POrOBOrO ChIPbSI CHIT-
paJi0 BaXHYI POJib B PasBUTHUM KOCTOPE3HOIO
MacTepCcTBa B KaAMEHHOM Beke. JIonu 3Toit 3rmoxu
HE UMEIU METAUIMYECKUX OpYIMii, HO obJamaiu
rTyOOKHMMH 3HAHUSIMM CITOCOO0B 00paboTKH OUB-
HsI MAMOHTa U pora CeBEpHOro OJIEHsI, KOTOpPHIE
MO3BOJISUTA CO3[aBaTh YHUKAIbHBIE IO TEXHUKE
MCITIOJIHEHUS U3EIHsA, HAalIpUMeED, JIBYXMETPOBEIE
[IpsIMBIE KOMbsl M3 MOrpedeHusl MoapoCTKOB Ha
CyHIMpbCKOM BEPXHEMNAJICOMUTUYECKOM IOCeJe-
HUHU, «TajneonuTudeckue BeHeprsl» M3 BepxHero
ciiost crosHOK KocreHku | (BepxHUit cioii), AB-
neeso, I'arapuHo, 3apaiick, XotsuieBo 11, Mane-
Ta. 3a NMpoleAlIne TEICAYE/IeTH MHOTHUE IPEBHUAE
[IpueMbl 00paboTKKM KOCTHU OKa3aJIMCh 3a0BITHI U
yTpPa4YeHbl, HO HHTEPEC K UX U3YYEHUIO OCTAeTCs
HEU3MEHHO BEJIUK.

HccienoBaHusi IpeBHUX IIPUEMOB 00paboTKH
OMBHS MaMOHTA U pOra CEBEPHOro OJIEHS UMEIOT
NaBHIOI HMCTOPHUIO B OTEYECTBEHHOM apXeOJIOrMH
(I'epacumos, 1941; Cemenos, 1957; ®uwiunmnos,
1978 u ap.). OQHAKO YHUKAJIbHBIE I1OAEJIOYHEBIE
CBOMCTBA 3THUX MaTepHalOB OCTAIOTCS HEIOCTa-
TOYHO H3Y4EHHBIMU. AHaNU3 apTedakToB, BBI-
[MOJIHEHHBIX M3 OMBHA M pora, Iokasaj, 4To 3TH
MPOYHbI€, TBEpIbi€, HIOJrOBEYHbLICE MaTepHUasibl
00J1agaroT 3aralouyHbIM U B OIpeie/IeHHOM CMBIC-
Ji¢ TNapagoKCaJlbHbIM COYETaHHEM [MOAeI0YHBIX
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Puc. 1. [IpononeHeie OMBHeBBIE OTLIENbl. | — BepxHenajeoauTHyeckas crosHka Xotelieso [1; 2 — BepxHenasneo-

JIUTHYecKas cTtosiHka EnvceeBvuu |

Picture 1. Axial ivory flakes. | — Khotylevo 11 Upper Palaeolithic site; 2 — Yeliseyevichi 1 Upper Palaeolithic site

KadyecTB. Oba 3THUX MaTepuana XOpOIIO PexXyT-
cA, NMUIATCA, HUIUPVYIOTCS, MOJUPYIOTCS U B TO
K€ BpeMS MO3BOJSIIOT MCIIOJb30BaTh IS UX 00-
padOTKH TPaAgULIMOHHYIO JUISI KAMEHHOMN MHIyC-
TPUU TEXHUKY pacuieruieHus (Xuomnaven, 1997;
Khlopachev, 2002). Takum oGpazom, OMBHEBOE U
pPOTOBO€ ChIpbE B IMpolecce 00pabOTKH JIEMOHC-
TPUPYET U TUIACTUYHOCTD, U XPYIIKOCTb.

[Ihacmuunocms — ceolicmeo Heobpamumo u3-
MEHAMb CEOU paszmepsl U (hopmy (3HauumenbHo ode-
gopmupoeamecs) nod Oelicmeuem MexaHUHECKUX
HAazpy30KkK.

Xpynkocms — ceolicmeo mamepuana paspy-
wamascs npu Heboavwol degpopmanuu.

Peus uger o toMm, yrto oba BUma Marepuaia
MOI'YT KOJIOTBCSI TOAOOHO KpPeMHIO WJIM MHBIM
XpynkKuM MarepuajiamM. Ha 310 BrojsiHe OJHO-
3HAYHO YKa3bIBalOT MHOIOYHMCJIEHHBIE apXeoJio-
rMYECKUE HAXOAKM pa3HOOOpa3HBIX OMBHEBBIX
U POroBbIX CKOJIOB, OTILEIOB, IJIACTUH, a TaKXe
SIPULLL U HACTOSILLIMX HYKJIEYCOB, C KOTOPBLIX OHU
OBIJIM CHATHI. DTH CKOJIbI, PABHO KaK U HETaTUBbBI
UX CHSATHSI Ha HYKJIeycax, UMEIOT BCe TpPU3HAKHU
«MCKYCCTBEHHOrO» pacllelUIeHUs1 — [UIOILAAKYy,
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Puc. 2. [Tonepe4Hslit 6MBHEBBINM oTwlen. BepxHenaneonuTuyeckas CTosdHKa AHa (MoabeMHbBIH MaTepHat)
Picture 2. Transverse ivory flake. Yana Upper Palaeolithic site (river floor material)

yIapHbIi OYTOpOK, BOJIHY, CIOXKHYIO CUCTEMY TPO-
CTPAHCTBEHHOU OpraHu3allliy CHATUH U T. . Ap-
TedakThl TAKOro polia — Hé PeIKOCTh, OHU BCTpE-
qaloTCsl MPaKTUYECKH MMOBCceMeCcTHO U B EBporie,
H B A3uu, U B AMepuke (puc. 1, 2, 3). Mexny Tem
MpeaMeThl U3 3TUX MaTEPHUAJIOB MOXKXHO HE TOJIBKO
pe3aTb, HO jgaxe u3rudbarb. Haxomku apredak-
TOB, M3rOTOBJIEHHBIX W3 OMBHSA WJIM pora IyTeMm
BBIMPSIMJIEHUST M/WIM U3rubaHusi UCXOMHBIX 3a-
rOTOBOK, HE ME@Hee MHOTOYMCJIEHHBI U CTOJIb XKe
[LIMPOKO pacnpoCcTpaHeHbl B pa3/IMYHBIX [MaJIcOMH-
AVCTPUSX (pUcC. 4).

Kpowme Toro, K IByM Ha3BaHHBIM BbIllIEe Kayec-
TBaM pora u OMBHS clienyeT J00aBUTH €lIe OJIHO
Ba)KHOE CBOMCTBO — BSI3KOCTb.

Baskocmb — cnocoOHocmb mMamepuanog 0Ka3bl-
gamb CONPoMuBAeHUe 08UNCEHUI0 OMOeAbHOU Yacmu
mena 6e3 (hpazmenmayuu 4eno2o 3a cyem HympeH-
He20 mpeHus (cuenaenus 4acmuu).

Biaromaps cBoeii BSI3KOCTH pOr 4acTO UCIIO/b-
3YETCSl COBPEMEHHBIMU IKCIIEpUMEHTAaTOpaMi B
KauyecTBe MSTKOro OTOOMHMKA MPH paclLIeIIEHUH
KpeMHs (puc. 5). buBeHb Kak 0osiee 1Oporou K-
30TUYECKHUI M MEeHee BSA3KUI MaTepuasl B 3KCIIe-
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Puc. 3. [lonepeunsiit OuBHeBBII oTILEN. BepxHenancoauTuueckas crtossnka Ana (noaseMHubIii MaTepuan)
Picture 3. Transverse ivory flake. Yana Upper Palacolithic site (river floor material)
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Puc. 4. «lllymsuimii 6pacner» M3 COrHYThIX MIaCTMHOK

OMBHA MaMOHTa. BepxHenaneoJMTHUYECKass CTOAHKA
MesuH
Picture 4. «Clamorous bracelet» from bent mammoth

ivory plates. Upper Palaeolithic site Mezin

PUMEHTax [0 PaCLIEIUIEHUID HCIIONb3YETCs Io-
pa3no pexe. OnHaKoO, KaK HEeIaBHO BBISICHUJIOCH,
€CTh OCHOBaHMs Il0JlaraTh, YTO Ha TEPPUTOPUM
ABcTpuM U Yexuu oTOOMHUKY U3 OUBHS MaMOHTA

CYLIECTBOBAJIM B BEpXHeM mnajieonurte (Steguweit,
2005).

ApXeoJIoTHYECKKEe MaTtepualibl OJJHO3HA4YHO W
HE/IBYCMBICJIEHHO YKa3bIBalOT Ha UCIOJb30BaHUE
B JIPEBHOCTH TEXHUK 00paboTKM OMBHSI MaMOHTA
M pora CeBepHOro OJieHsl, OCHOBAaHHBIX Ha «B3au-
MOMCKJTIOUaloIKX» KauecTtBax. [1ogobHoe MOXHO
OOBSICHUTH TOJIBKO TEM, YTO JIDEBHUM KOCTOpE-
3aM ObLIM U3BECTHBI ITPUEMBI, IMO3BOJISIBILINE U3~
MEHSITh MOAEJIOYHBIE CBOMCTBA 3TUX MaTEPHUAJIOB.
[Ipu Kakux-TO onpeaesieHHBIX OOCTOSTEILCTBAX
por U OUBeHb «BeJIM cebsA» KakK IUIaCTUYHBbIE, OT-
HOCUTEJIbHO MSITKHE U BSI3KHE MaTepHaibl, KOTO-
pbl€ MOXHO pe3aTh, CTPOraTh, rnojy4yas JUIMHHYIO
CTPYXKKY, U JaXe rHyTb. B UHBIX YCIIOBUSIX — 3TO
OTHOCMTEJIbHO TBEPIbIE U XPYIKWUE BUJIbI ChIPHS,
KOTOpbI€ MOXHO paclleruisiTh MoJgodHO TBEP/IbIM
nopoaaMm KamHsi. OueBUIHO, YTO TaKHe IMOAeI0Y-
Hble CBOiicTBa OMBEHbL/poOr Morju npuodpecTu
TOJILKO B pe3yJibTaTe U3MEHEHUS UX MPUPOIHOMU
(bopMBbI U CTPYKTYPHI.
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Puc. 5. PacuienieHde KpeMHsi ¢ MOMOLIbIO POroBOTro
oTOOMHHKA

Picture 5. Antler billet flint knapping
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NMABA 1

BUBEHb MAMOHTA U POI' CEBEPHOI'O OJIEHA:
®OPMA U CTPYKTYPA

buBHeBOe (C/IOHOBass KOCTb) U POroBOE ChI-
pbe — 370 00001LIEHHOE Ha3BaHUE JUTS pa3IMYHBIX
o ceoeil hopMe U CTPYKTYpE BHIOB KOCTSIHOTO
MaTtepuvalia pa3HbIX XUBOTHBIX. Eciu y Mopxa
OMBHM — 3TO KJIBIKM, TO Y MAMOHTA, a3MaTCKOro
U adpUKaHCKOro CJIOHOB, HapBajia, FHIIONOTA-
Ma OMBHH — 3TO npeoOpa3oBaHHas Mapa pesiloB.
Pora cesepHoOro 6,iaropoJfHoOro OJieHsi CKopee Ha-
MOMMWHAKOT KOCTH CKeJieTa, YTO PEe3KO OTJIUYaeT
MX OT IMOJbIX, 00pa3soBaHHBIX KEpaTUHOM, POrOB
OBIKOB, OM30HOB, OapaHOB, K03/10B. [ToaToMy, ro-
BOPS O CJIOHOBOM KOCTH WJIM pore, HEOOXOMMMO
00s13aTe/IbHO YKa3bIBaTh, K KAKOMY UME@HHO BHIY
MJICKOITUTAIOLIUX OHU MPUHALIeXAH.

Puc. 6. [Ipupoanas dopma 61BHENH MaMOHTa
Picture 6. Mammoth ivory natural shape

buenu mamonma (Mammuthus primigenius) 1o
cBoeit (popMme U CTpyKType OGOsblie BCEro Haro-
MHMHaOT OMBHHU COBPEMEHHBIX CJIOHOB. OHU He
MMEIOT KOPHEH U B Ipoliecce XXU3HU XKUBOTHOIO
[MOCTOSIHHO pacTyT. BUBHU HMMEIOT BBITSHYTYIO
nyroodpasHyo GopMy U OBaJbHOE MOIMEpeYHoe
ceyeHue. MakCUMaJIbHOU TONMHBI OMBEHb JO-
CTUraeT BOJIM3U albBEOJIIPHON YacTH, K ITPOTH-
BOITOJIO)KHOMY (IMCTaJIbHOMY) KOHIlY OHa IOC-
TeNeHHO YyMeHblluaeTca (puc.6). B mporecce
XHU3HH MaMOHTa OUCTAJIbHBIE KOHLIbI ero OMBHEN
CHalUMBAJIMCh, CTUPAJIMCh, HA UX BHEIIHEH I10-
BEPXHOCTH 00pa30BbIBAJIMCH YILIOILEHHBIE YYacCT-
K. Hepenko OMBHM JIOMaJIUCh, U B JaJIbHEHILIEM
MPOUCXOUJIO UX BTOPUUYHOE 3aTayuBaHue (Bepe-
maruHd, TuxoHos, 1986).

Teno OuBHS, ero cepiaueBdHa, 00pa30BaHO
IEHTHHOM MoJIoYHO-0esoro upera. CHapyxu
OMBEHb MOKPHIT OECKIETOYHBIM 1IEMEHTOM CBET-
JIO-KpEeMOBOro 1BeTa. ToJIMHA 3TOro HapyXKHO-
ro cjosi y B3pociaoi ocodu pocturana 0,5 cM, ero
HIDKHSISL TIOBEPXHOCTh — MeJIKOpe6GpHcTasi, mpo-
noabHO-ropupoBaHHas. LlemMeHT moyTtd B JABa
pasa TBepxke AeHTUHa (3—4 eqMHHULBI IO LIKaJe
Mooca) ¥ npubIU3UTENBHO BO CTOJBKO XK€ pa3
ycTynaeT oOblYHOM 3yOHOI sManu (6 eAMHULL 110
wkane Mooca) (Bepewmarun, TuxoHos, 1986,
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Pue. 7. Buyrpenusissi cTpykrypa OMBHA MaMoHTa. | —
nonepevHsbii 3auutndoBaHHblil cnua OMBHS; 2 — norne-
peyHbli cioM OMBHA

Picture 7. Mammoth ivory internal structure. 1 — ivory
transverse polished cut; 2 — ivory transverse break

c.6). «XKupoii» OMUBEHb B3POCJIOro >XWBOTHOIO
npeacTasjisij co00M roMOreHHOE Tel0, HEe UMEB-
[1ee CJOMCTOCTH, BOOJIb €ro LEHTPAJIbLHON OCH
MTPOXOAMJI HEPBHBIM KaHal. [IeHTUH UMeeT o4YeHb
MEJIKYIO [TOPUCTYIO MUKPOCTPYKTYPY B BHIE TOH-
KMX JIMHWI, NepeceKarIuxcst ApYr ¢ IPYroM rnoJl
ocTpbIM yrjioM. OHa XOpOollIO YUTAeTcs Ha I10-
nepeyHsbix ciomax 6uBHA (puc. 7). B Ouonoruu
Takas CTPYKTypa TIOJIydMja Ha3BaHUE <«JIHHMH

[lIperepa» unu «yrjos Peuuyca». B neficrBurenb-
HOCTHU 3TH JIMHUHU SBJISIOTCS MEJbYaIMMU «Ka-
HaJibLIAMKW» , KOTOPBIE 00Pa30BaIMCh B PE3YJILTATE
NBUXKEHUS1 OCOOBIX BbIpadaThIBAIOILMX JAEHTUH
KieTok (ocredsacrt). BeipaboraB omnpenesieHHOE
KOJIMYECTBO JIEHTHUHA, OTU KJIETKM TMepeMellaioT-
Csl HAa HOBBIM Y4YacCTOK ITyJIbITApHOM 00sacTu Ui
[TPOMU3BOJICTBA CJICAYIONIEH MOPLIMU ITOrO BellleC-
TBa. BeaeacTsue 3Toro rnpoiecca ¥ NMPOUCXOAUT
poct 6uBHs (MacGregor, 1985). Hecmorps Ha
WIEHTUYHOCTh MEXaHU3Ma pocTa OMBHEH Yy pa3s-
JIMYHBIX XXUBOTHBIX, B TOM YUCJIE U Y COBPEMEH-
HBIX CJIOHOB, OMMUCAaHHas CTPYKTypa B3auMopac-
MOJIOXKEHUS] KaHAJIBIIEB XapaKTepHa TOJIBKO LIS
OMBHEIl MAaMOHTOB. Y COBPEMEHHBIX CJIOHOB Ka-
HaJblIbl B OMBHSIX pacriojlaratoTcst Mo TYMbIM yr-
JIOM IpYT K APYTY.

[TonobHast TekcTypa OMBHS co3/laBajia CUCTe-
MY MPOJOJBHBIX MPYXWH, padoTaBIIMX Ha U3rud
M obecrieyMBaBIIMX BBICOKYIO MEXaHHWYECKYIO
[MPOYHOCTb €ro KOHCTpYKUMH. OJHAKO 3TH Xe
OCODEHHOCTU MUMKPOCTPYKTYPHI [peaorpeaeiv-
JIX U CBOMCTBO OMBHS, KOTOPBIM, JUIIASICh CBOEH
[MUTATEJIBHOM OpraHu4YeCKOu cpelbl, BbICHIXasl,
pacciiauBaeTcs Mo «KOHycaM pocTay.

Poza ceeepnozo onemna (Rangifer tarandus) —
KOCTHOEe 00pa3oBaHue, oDpa3ymlleecss Kak Bbl-
pOCThI (MPOJAOJEKEHHE) arto(hHU30B JIOOHBIX KOCTEN
yepena (puc. 8). ExeroaHo oauH pa3 ojieHU cOpa-
CBIBAIOT pOra, KOTOpbIE€ 3aTEM OTPACTalOT BHOBb.
B oTiiMyme OT Apyrux, y CEBEpHBIX OJIEHEH, U 3TO

Puc. 8. [lpuponnas popma poros ceBepHOro ofeHs
Picture 8. Reindeer natural antler shape
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€JIWHCTBEHHBIHN C/iyyall B cEeMelCTBe, pora eCTh He
TOJIBKO Y CaMLIOB, HO U Yy caMOK. OHH J1OBOJILHO
TOHKHM M HE CTOJIb TSKEJIbl, KaK y Jiocsl MM OJa-
rOPOJIHOIO OJIEHS. ¥ CBOEro OCHOBaHUS pOT HECET
BBICTYTAIOLIKHK IMOSICOK (PO3€TKY) C HerpaBHJIb-
HO# MoBepXHOCTHIO. Pora ceBepHOro ojieHs 00Jib-
[I¥e W CJIOXHBIE, C IJIMHHBIM TJIaBHBIM CTBOJIOM
(LuTaHroit), KOTOpelii MAET BBEpPX M Ha3aj, a 3a-
TeM BBepX M Brepea. Ha KoHLe pora HeDoJibllIas
IUIOCKasi BEpTUKAJIbHAasl JionaTta ¢ KOPOTKUMHU OT-
pOCTKaMK, HarnpaeJEeHHbIMU YacThIO Ha3aj, 4ac-
ThIO BBEPX, MHOT/Ia XOPOILIO BbIpaXeHHasi Jiornara
HE pa3BUBAETCs, a UMEIOTCS OTHAEJIbHBIE Hallpas-
NEeHHbIE Ha3aj HeboJsiblIue OTpOoCcTKU. [NasHol
MepBbId W JIEOBLIM BTOPOM (OH MHOrIA OTCYT-
CTBYET) OTPOCTKM HarpasJieHbl Bniepea U 00bIYHO
00pa3yloT BEpTUKaAJIbHO MOCTABJIEHHYIO JIONATy C
HeOobIIMMU oTpocTKaMu. CTBOJI pora U OTpoOC-
TKH YIUIOLLIEHBI, JIONAThl Ha CTBOJIE U OTPOCTKAX
riockue. [loBepXxHOCTH pora Bceria CoOBeplieHHO
rnagkasi, Kak Ol mojiuposaHHasi. LiBet — cBetio-
KOPHUYHEBBIN MJIN OEJIbIN.

Por ceBepHOro oJieHsi HEOAHOPOIEH I10 CTPO-
€HUI0. Y OCHOBaHUA por HauOoJiee YTOJIIEH H
MOHOJIUTEH, [10 Mepe yAajJleHHs1 OT CTBOJIa OH
npuodperaeTr nopucroe crpoeHue. B nepuon poc-
Ta pora OJIEHSI UMEIOT TpyO4yaTyld HEOPOroBEB-
LIYIO CTPYKTYPY, HAloOJHEHbl KPOBBIO, MOKPHITHI
TOHKOM GapXaTUCTOM KOXel ¢ KOPOTKOU MSITKO
LIEePCThIO (MaHThI), KOTOpasl MPpU OKOCTEHEHHH
pora oTMHpaeT U criagaeT. B rpolecce pocra Msir-
Kas rydoyartas TKaHb pOroB MUHEpaJIu3yeTcs, UIeT
MHTEHCHBHOE KOJIMYECTBEHHOE YBEJIMYEHUE OC-
HOBHOIO 3JIeMeHTa — KaJiblus. Pora oneHs noc-
TPOEHBI U3 KOCTHOIO BellIeCcTBa (Me3oJAepMHYeC-
KO€ MmpoucxoxaeHue), M3 KpoBEeHOCHBIX COCYIOB
KOCTHOM TKaHM JIOOHOro OTPOCTKA MPOMCXOAUT
KPOBOCHa0XEHME pacTyLLIMUX POroB, HEOOX0AUMOe
TSI TPAHCIMOPTUPOBKH CTPOMTENbHBIX BELLECTB.
KpoBeHOCHBIE COCYIBI BHYTPU pora 6ojiee Majio-
YUCJIEHHBl U HE TaK PeryjsipHO pPacrojiOXKeHBI,
Kak B KOCTSX cKejera. B TeueHue Bcero nepuoaa

Puc. 9. BuyrpeHHss ctpykTtypa pora. CeBepHBIA OJIEHb
(BBEpXY); JIoCh (BHH3Y)

Picture 9. Internal antler structure. Reindeer (top); elk
(bottom)

pocTa B HMX MOXHO pa3jiu4yaTb MSTKHE U TBEp-
Able yacTtu. B rybuarToit KocTH pacTyT KocTteodpa-
3yIOllMe KIIETKH, KOTOpbIE OTJIaraloT Ha Kapkace
KOCTeoOpa3yollyo U3BeCTh. B Bepxylilkax pora u
€ro OTPOCTKAX CONEPXKMUTCS JOBOJIBHO MHOTO XP$i-
LLIEBO TKAHH, KOJIMYECTBO KOTOPOI HAXOIUTCH B
MpsAMOM 3aBUCUMOCTHU OT CKOpPOCTH UX pocTta. Ha
[OTNEPEeYHOM Cpe3e OHM MMEIOT MEeHee MOPUCTYIO
CTPYKTYPY, MOKPBLITYHD KOMIMAKTHBIM KOCTSIHbIM
cioeM (MacGregor, 1985) (puc. 9).

Hrak, u popMma, u cTpykTypa OMBHS MaMOHTA
U pora CEBEpPHOro OJIEHS CaMOM MpUpoaOoN ObUIH
CO3JaHbl TAKUM 00pa3oM, 4TOOBI 00ECIIEYUTh UX
YCTOMYMBOCTbL K yIapaM M Harpy3kaM Ha M3JIOM.
HenoBeK KaMEHHOIro BeKa Hay4dyuJICS He TOJIbKO
MCITOJIb30BaATh 3TH Ka4ecTBa, HO M Ha KaKOE€-TO
BpeMsl CYLIECTBEHHbIM 00pa3oM M3MEHSITh ecTe-
CTBEHHBIE NMPUPOIHBIE CBOMCTBA 3TUX OpraHU4ecC-
KMX MaTepUaioB.
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MNMABA 2

UCTOPUA U3YYEHUA NOAENIOYHbIX CBOUCTB
BUBHA MAMOHTA U POI'A CEBEPHOI'O OJIEHA

Ofpamasicb K HCTOPUM H3YYEHHUS] TEXHUK
00paboTKu OMBHSI MaMOHTa M pora CeBepHOro
OJIeHsI, Mbl OOHapyXHBaeM, YTO MEPBUYHOE pac-
LIerieHue OMBHSI HE paccMaTpUBaJIOCh B Kavec-
TBe 0c0o00i1 TexHoJiorud. TexHuKa paclleruieHus!
MpecTaBIslach KpallHe MPOCTOM 10 CPaBHEHUIO
c oOpaboTkoit kamHs. [L1st monydyeHus OMBHEBBIX
M POroBBIX OTIIENOB WK IUIACTUH (OTIIENOB 60-
Jiee MpaBWJIBHOW (DOPMBI), KaK roJiarajiy, ObUIo
JOCTATOYHO IMPOCTO pa3dUTh OMBEHb UJIM HAHECTH
1Mo OMBHIO U POrY Psil CUJIBHBIX YIAPOB TSIKEJIbIM
otboitHukoM (Edumenko, 1953; CemeHos, 1957;
I'Bo3noBep, 1953 u ap.).

H3yyeHune OMBHEBBIX MHIYCTPHUI BEPXHETO Ma-
neosuta BocroyHoii EBpornsl nokasalio, 4To Tex-
HOJIOTMsl paclUeruieHuss OMBHA MaMOHTa W pora
CEBEPHOro OJIEHS HE€ MOXET MOHMMAThCS CTOJIb
VIIPOILIEHHO M CBOIMTHCH K OTOMBAHMIO OTIIE-
nMoB. TEexXHOJIOrusl paclUerieHusl IpeacTasisiia
co00if COBOKYITHOCTb MHOTMX pa3/IMYHBIX TEX-
HUK, TPUMEHEHUE KOTOPHIX MO3BOJISLIIO MOATOTO-
BUTb OMBHEBOE U POroBOE ChIPbE K pacCIleIUIEHHU IO
(Xnonaues, 2006). K yuciay Takux TEXHUK Mbl
OTHOCHM M M3MEHEHHE IPUPONAHbIX €CTECTBEH-
HbIX TMOJIEJIOYHBIX KAaYeCTB ChIpbsi. PaKT CylIecT-
BOBaHUSl OCOOBIX MPUEMOB, KOTOPbIE MO3BOJISIIIN

[MMpuaaTk M3HAY4JIbHO IUJIACTHYHOMY H BA3KOMY
KOCTAHOMY CBIDBHO Ka4E€CTBa XPVIIKOTO MATCpPH-
ajia, 10CTaTOYHO J0JATO ObLI HE BITOJIHE OCO3HaH

Puc. 10. Muxaun Muxaitnoruy 'epacumos
Picture 10. Mikhail Mikhilovich Gerasimov
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Puc. 11. Cepreii Apucrapxosuy CemeHOB
Picture 11. Sergey Aristarkhovich Semenov

uccienosareasiMu. Bo Bcsakom ciydae, (hpeHOMEH
CYUIECTBOBAHMS MapajgoKCalbHBIX apTedaKkToB:
OMBHEBBIX M POTOBBIX CKOJIOB M SAPUIL, UMEIO-
LIMX BCE MPU3HAKU XPYIIKOCTU 0OpabaTbiBaeMOro
Marepuaia, — J0CTaTOYHO J0JIro He ObLI OCMBIC-
seH. OH He ofcyxaancsi B apXeoJoruuecKoil Jiu-
TepaType OTIEJIbHO U, CY/s 10 BCEMY, HE sIBJISLICS
[MPEAMETOM CII€LIMaJIbHBIX UCCIeNOBAHUA.

[LI1poxo u3BecTHble paboTel M. M. lepacumo-
Ba (puc. 10) u C. A. Cemenosa (puc. 11) (I'epacu-
MOB, 1941; CemeHoB, 1957), B KOTOPbIX OCHOBHOE
BHMMaHUe YIEJEHO M3ydyeHWIO OMBHSI M pora B
«TJIACTUYHOM», MSITKOM COCTOSIHMM, HE colepkKar
OINMUCAaHUH IKCIIEPUMEHTOB, CITELIMAIbHO HarlpaB-
JICHHBIX Ha pelleHue JaHHo# npobaemsl. Cosna-
€TCS BIeYAT/IEHUE, YTO MCCJIE0OBATEINU MMOIPOCTY
HE yCMaTpHBaJIi B U3BECTHBIX UM CBOMCTBax OUB-
Hs M pora CyYLLECTBEHHBIX MPOTUBOPEUYHIA.

Y Hac HEeT HaeXXHbIX JaHHbBIX, CBUIETE/ILCTBY-
OLIKUX 0 TOM, 4yTO M. M. N'epacuMOB B X0/1i€ CBOMX
SKCIMEPUMEHTAJILHBIX paldoOT paclieruifal OMBEHbD
WK por. Yuras ero Tpyabl, MOXHO HalTH JIMLIE

KOCBEHHBbIE YKa3aHUsI Ha TO, YTO OH Ipe/roJia-
raj CyumecTBOBaHHE HEKOM 3aBHCUMOCTH MEXIY
VCIELIHBIM CHATHEM CKOJIOB ¢ OMBHSA U CHJIOM
yaapa. Tak, roBopsi o0 norepeyHom cjiome 6UBHS,
OH OTMEYaeT, UYTO «OIMH U3 3TUX KYCKOB MUMEET
PaKOBHUCTYIO [MOBEPXHOCTH M3noma. [lomyyeHue
Takoro M3jJioMa BO3MOXKHO JIMIlb TPU YCJIOBUHM
OYeHb CWJIbHOTO yaapa» (I'epacumos, 1941, c. 72).
OnucbiBasi CBOE MOHUMAHUE TEXHOMOTUM CHATHS
[MPOIOJIBHBIX CKOJIOB (pUcC. 12), OH oTMeyasi, YTo
«KPYIMHBIK KYCOK OMBHSI CTaBWJICSI BEPTHKAJIBHO
Ha TBEpJ0O€ OCHOBaHHE MU [0 BEPXHEH ero 4actu
HaHOCWJICH yaap OTOOHHUMKOM. Yaap oTOOHHHUKOM
NOJIKEH Obul ObITH BCErja HarpabJIEH HECKOJIb-
KO HaMCKOChb OT LIEHTpa K Kpai. Kycok OMBHS
ABJISIJICS Kak Obl HYKJIEYCOM, a IMOJIVYEHHBIE OT-
[ICTTBI CAYKWJIM MaTepualoM JUIsl JaJibHEHILe

J—cxaansanMe kycka OmpHd oTGofiunkoM; 2—OCKOAOK Euluil

Puc. 12. Texuuka oraencHus npoaosbHbIX CKOMOB C
OusHs. Pekonctpykuus M. M. N'epacumosa

Picture 12. Ivory axial spalls removal technique. Recon-
struction by M. M. Gerasimov
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Puc. 13. TexHuka nojydyeHusl MonepevyHbIX CKOJIOB C
ouBHs. Pekoncrpykums C. A. CeMeHoBa

Picture 13. Ivory transverse spalls receiving technique.
Reconstruction by S. A. Semenov

obpaborku» (Tam xke, 1941, c.73). Tlpu sTom
Ha PUCYHKE, WUIIOCTPUPYIOLIEM CHATHE OUBHE-
BOr0 OTILIEIa C HYKJIEyca, [MOKa3aH CTOJIb TYMOM
YVIOoJ CKajbIBaHHS, 4YTO OyIb JaHHBIK HYyKJeycC
M3roTOBJIEH Jaxe U3 obcuauaHa, CHSTHE Jilodoro
CKoOJia ¢ Hero 0bu10 OBl BeCbMa 3aTpPYAHUTEIBHO.
[TonyyeHue OMBHEBOIO CKOJIa C TAKOTO HYKJIEyca
MpaKTH4YeCKH HEBO3MOXHO. B TeKcTe 3TOM Xe pa-
ootel M. M. I'epacumMoBa ecTh YIIOMHUHaHHE U 00
«OTKOJIOTOM TIUIAaCTUHKE pacrnapeHHOro OWBHSI»
(Tam xe, 1941, c.71), olHaKO NMPOUCXOXJIEHHE
ee ocraeTcsi HesicHbIM. Korna 6bU1a ckosiora 3Ta
[J1aCTUHA, 0 pacrapuBaHUs OUBHS WM 110CJE,
B XOJI€ TOT'O X€ 3KCIEePUMEHTA M0 pacnapuBaHUIO
HJIM OTO pe3yabTaT UHOrO OrbiTa?

CToNIb K€ OYEBUIHO, YTO M PEKOHCTPYK-
[IMS1 TpoLecca CKaJibIBAaHUS OTIIEINOB C OKPYr-
10H MOBEPXHOCTH OMBHSA MaMOHTA IMPH MOMOLIM

KpYIMHOro 3aocTtpeHHoro Oudaca wim opyaus
TUNa <«IMUK», npemioxkeHHas C.A.CeMeHOBBIM
(puc. 13) (CemenoB, 1957, c. 187), KaK ¥ onu-
CaHWe TeXHUKHM CKaJbiIBaHUs, TpeACTaBIEHHOE
M. M. 'epacuMOBBIM, SIBJISJIACH MMITOTETHYECKOM
MOJIEJIBID. DKCHNEPUMEHTOB C paclleruieHHueM
ouBHs C.A.CeMeHOB B TO BpeMs ellle He Jesiall.
Ha npakTtuke rpou3BoJCTBO CKOJIOB ¢ OMBHS Ta-
KMM oOpa3oM, Kak MOKa3aHO Ha cXeme, HeBO3-
MOKHO, YTO M OBbUIO JI0OKa3aHO 3KCIepUMeHTaMHU
A. K. ©ununnosa (puc. 14) B KaBka3sckoii aKkcrie-
pUMEHTaIbHOU akcreauuuu 1971 roma (rposo-
nuBLieics non pykosoacreoM C.A.CeMmeHoBa):
«CkanbiBaHUe, cpyDaHUe OTIIEeNOB-3aroTOBOK C
OKPYIJIOH YaCTH CBEXEro OMBHS MPH MOMOILH J10-
JioTa, pyouia Wiu JApyroro 3a0CTpeHHOro opyaus
HEBO3MOXHO 0€3 npeBapUTe/IbHOTO MOMepeYyHO-
ro Wi MpoJIoJIbHOro pacwieHeHus» (PUIMNMOB,
1983, c. 14). Takum o6Gpasom, nepBylo A10CTOBEP-
HYI0 MH(OpPMaLIMKU O MPOBEAEHUU SKCIIEPUMEH-
TOB, CMELMAJIbHO MOCBSIIEHHBIX paclleUIEHUIO
OUBHS C IMOMOILIbIO OTOOMHKMKA, MBI TMTOJYYUIIN U3
nyonukauuii A. K. @ununrnosa.

Puc. 14. Anaronuniit KyssMuy @uaunnos
Picture 14. Anatoly Kuzmich Filippov
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B xone atux pador A. K. PUiurrmnos paciier-
JISLJT OTPE30K CyXOoro OMBHS C TUIOCKUMHM (OTIH-
JIEHHBIMM) TopuamMu, CKoabl CHUMAJIUCh C OJIHO-
ro U3 KOHLIOB OMBHEBOro KYyCKa BIOJIb KOHYCOB
pocTta, MpU yrjie ckaabiBaHusa Oimmu3koM K 80°.
«[locyie HECKOJIBKUX CWJIBHBIX YIApOB Mpelesib-
HO TSDKENBbIM OTOOMHUKOM TOSBJISLIACH TPElIU-
Ha, Mpoxojflllas BAOJIb IUIOCKOCTU CKaJibIBaHUS
Ha 8—10 cM. OKoHYare/IbHOE OTAE/IeHHUE OTIIena
MPOU3BOAWIOCH WM JAJbHEHIIMMHU yaapaMH I10
[UIOLLIAJIKE, WJIU TPU MOoMOoIIM KJIuHa» (Tam xe).
To ecTb OTIIENBI OTAENSIUCH KpaliHE TSAXKE0, Ha-
Yano CKaJbIBaIOILE TpellUHbl 00pa30BBIBAIOCH
JIMLLB IMOCJIE MHOTUX OYE€Hb CUJIBHBIX YAAPOB, WIS
OKOHYATEJIbHOI'O OTYJIEHEHHS CKOJIa OT HYKJIeyca
[MOPOI0 MPUXOAMIOCH NMpHUOeraTh K MOMOLLMA KJIH-
Ha. K coxaneHnuio, Hu dororpaduii, HU PUCYH-
KOB CKOJIOB, IMOJIYYEHHBIX B XO/€ 3THUX 3KCIEepU-
MEHTOB, He coXxpaHuJioch. Ho u 6e3 HUX HeTpyIHO
[MOHSTh, YTO MOJYYEHHbBIE CKOJIBI HE MOTJIM UMETh
«U3SILLIHBIX» TIPOMOPLMK, OTHOCUTENBHO TOHKHM
U JUTMHHBIN CKOJI ¢ OMBHS TaKUM 00pa3oM IMOTy-
YUTh HeJIb3s — OH cJiomaetrcs. it Toro 4toObl
CKOJI BbIAEpXKal CWJIbHbIE ylapbl B XOHe «I00U-
BaHWUA» TSLKEJIBIM OTOOMHHMKOM, OH JOJIKE€H ObLI
OBITE AOCTATOYHO MACCUBHBIM U, YTO HEMAJIOBAX-
HO, UMETh MOILHYIO TOJICTYIO TUTOIIAAKY. PopMBI
apxeoJIornyecKux OMBHEBBIX CKOJIOB BeCbMa pa3-
HOOOpa3Hbl, HO CpeAM HHUX HEPEIKO BCTPEYaloT-
CA W HACTOsILLME IUIACTHUHBI, U KPYIITHBIE OYEHb
HIHPOKHME OTHIEIMBI C MpaKTHYeCKH TOYE4YHbIMH
/WK TUHEHHBIMU TUTOIaaKamMu. He BBI3bIBaeT
COMHEHHS, YTO CKOJIBI C TaKOW Mopgoysioruei u
[MPOMOPLIUAMU OBUTH IMOJIYYEHbI OITHUM YIapoOM U
Croco0 UX U3roToBJieHUs ObLT MHBIM. B pe3yibTa-
T€ 3TOH Xe cepuu s3kcrnepumMeHToB A. K. Ouiun-
MOBBEIM ObLIa MPOAEMOHCTPUPOBAHA HEBO3MOXK-

HOCTb pacllelIeHUsl pora B IMPOCTBIX YCJIOBHUSX:
«B aHaJIOrMYHBIX OMbBITaX pacllerUIEeHUs pora Ml
MOJIYYUJIM TOJIBKO OTpULIATEJIbHBIE PE3V/IbTAThI:
rybyarass Macca WM €€ OCTaTKM BO MHOIO pa3
YBEJIMYMBAIOT MPOYHOCTh MaTepuala Ha yaap»
(Tam xe).

[IpekpacHO oco3HaBasi, YTO NMPpUYKMHA HECOOT-
BETCTBUS PE3YJbTAaTOB €ro 3KCIepuMeHTOB apxe-
OJIOTUYECKHUM oOpaslaM 3aKJIioYyaeTcsl B KaKOM-
TO MHOM COCTOSSHMM 00pabarbiBaeMOro ChIpbs,
A. K. ®OununmnoB BIiepBble yKa3ajl Ha BO3MOXK-
HOCTh M3MEHEeHHsI CIOCOOHOCTH OMBHSA K pac-
LICTUIEHUIO B 3aBUCMMOCTH OT TeMreparypsbl: «He
MUCKJIIOYEHO, YTO TaKoe CKaJlbiBaHHE BO3MOXKHO
MPpU MHUHYCOBBIX TeMIlepaTypax WiH, HaoboporT,
[IPpY OYe€Hb CHJIBHOM HarpeBaHUM KOCTSIHOrO Ma-
Tepuana» (Tam xe).

TakoBa B OCHOBHbBIX Y€pTaxX UCTOPHUS U3YUEHUS
CBOMCTB OMBHSI MAMOHTa U pora CEBEpHOro oJie-
Hfl B OT€YECTBEHHOU apxeosoruu. Onupasich Ha
OINBIT MPEeALIECTBEHHUKOB, JaHHBIE COOCTBEHHBIX
9KCIMEPUMEHTOB M MHOTrOJIETHUX HaOJIIOIEHUH,
ClIeJIJaHHBIX B XOJIe IOJIEBBIX pabdOT Ha CTOSIHKAX
KamMeHHoro Beka BocrouHoit EBponbl 1 Cubupu!,
Ha pe3yJibTaTbl aHa/iu3a OOJIbIIOro KOJIMYEeCTBa
apXeoJIOrMYeCKuX KOJUIEKLIMI, Mbl CMOIJIU B 3HA-
YUTEJbHOU Mepe YTOYHUTh CBOMCTBA 3TUX MarTe-
pUaloB M, caMO€ IJ1aBHOE, OOBSACHUTDL MapaJoK-
CaJIbHOE COYETaHUE UX «HECOYETAEMbIX» KaUyeCTB,
TaKUX KaK IUTIaCTUYHOCTb U XPYITKOCTb.

B xonme Hawmx ucciaenoBaHuil ObUIO YCTAHOB-
JIEHO, YTO UMEETCS JiIBa OCHOBHBIX (hakTOpa, Cylle-
CTBEHHO BJIMAIOLIMX Ha CBOMCTBAa OMBHEBOIO M
poroBoro coipbsi. [1epBblif U3 HUX — 3TO TEMIIE-
patypa (4TO MOATBEPKIAET MpPaBHJIBHOCTb Mpe/l-
nogoxeHuit A. K. @ununmnosa), BTOpoit — BilIax-
HOCTh. B 3aBUCMMOCTH OT pas/IMYHBIX COUETAHUI

' HabniogeHusi M 3KCnepuMMEHTBl NMPOM3BOAMINCH B Xoe paboT KOCTeHKOBCKOI MaleoNUTHYECKOM 3KCMeANLIMHI
JIOUA PAH noa pykoBoacTBOM M MpH HEMOCpeACTBEHHOM nmomowu ee HawanbHuka H. 1. [Npacnosa, JlecHUHCKOI
najseoauTuyeckoit akeneamumn MAD PAH (HayansHuk [, A. Xnonaues), KoCTeHKOBCKOH 3KCNEepUMEHTAbHO-TPa-
conornyeckoi skcneamumu (HavanbHuk E. HO.['ups), Apxeonoruvueckoil skcrneamuMy Ha o. KoxoBa (HayaibHUK

B. B. Ilutyneko).
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TEMIIEPATYPHO-BIAKHOCTHBIX XapaKTepPUCTUK por
1 OMBEHb 3HAYUTEJILHO U3MEHSIIOT CBOM CBOMCTBA.
CyuTaeM BaXXKHBIM MOAYEPKHYTh, YTO B LLIUPO-
KOM CIIEKTpE BO3MOXHBIX TPOMEXYTOYHBIX CO-
CTOSIHWH pora M CJIOHOBOW KOCTH MBI BblIgJisieM
JIALLIB TPpU Haubosiee MOJsIpHbIE MO3UILIUH, TE U3
HUX, B KOTOPBIX 3TH BUJIbI CbIPbSI UMEIOT MPUHLIU-
[MUAJIBHO pa3iMyHble MEXaHUYECKHE KayecTna.

1) EcrecTBeHHO-B/IaXXHBII («CBEeXMii») U 3a-
MOpOXeHHBbIH (Huxe -25°C) GMBEHb WJIM por —
OTHOCHTEJILHO TBEPJIbI U XpYITKUI1 MaTepuall.

2) EcrecTBeHHO-B/IaXXHbI OWBEHb WM por
MpU TMOJOXHUTEIbHBIX TEeMIlepaTypaX — OTHOCH-
TeJIbHO MSTKHI{ M IUIaCTUYHBIIA MaTepHall.

3) «Cyxoii» OMBEHb WJIH POI — OTHOCHUTEJIbHO
TBEPJIbI U BI3KUI MaTepHall.
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NMABA 3
OBLUME U APXEOJNIOMMYECKUE HABNIOOEHUA

He gaBisisich HU 300/10raMM, CHELAATU3HPYIO-
IIUMUCA B OOJACTH T'MCTOJIOTH KOCTSHBIX MaTe-
pUaToB, HU CIIEI[MAIUCTAMUA B 00JIaCTH (DU3UKH
TBEpPOOro Teja, Mbl HE MOXeM MpeTeHIoBaTh Ha
HcyeprnbiBaplee o0bsICHeHUEe OOHapyXKEeHHOro
HaMH (peHOMEHa U3MEHEeHHs! CBOIMCTB CJIOHOBOM
KOCTH M pora. B KoHeuYHOM cuere, IS Hallero
HCCIen0BaHMA BaXKeH caM (akT, 4To OMBEHb U por
BO BJIZ)KHOM, CHJIBHO 3aMOPOXEHHOM COCTOSIHUHU
MOXKHO pacILeIUIATE C MOMOILBIO YAaPHOH TEXHHU-
KH CKOJIa, Mojiyyasi KpyIiHbIE OTILIEIBI CO BCEMH
[IPU3HAKAMU «MCKYCCTBEHHOTI'0» pacllerUIeHUs.

B cyxoMm cocrosiHHM M OUBEHB, W pOT, Jaxe
Oyayuyu 3aMopoxeHHBIMHU 10 -80°C, He U3MeHs -
IOT CBOMX KayecCTB, MOCKOJIBKY HX MHKpPOIIOPbI
3aMoJIHEHBI BO3IYXOM, CBOMCTBA KOTOPOIO OCTa-
IOTCS IPAKTUYECKU HeM3MEeHHBIMHM ITPU CTOJIb He-
3HAYMTEJIbHBIX KOJIeOaHHUIX TeMIIEpaTyphbl, KaKHue
CIIy4aloTCs B 3eMHOU atMocdepe (I1s1 CKMKEHUS
KHUCJopoda U a30oTa HEeoOXOOMMBI TeMIIepaTyphbl
omuskue K -180°C), npyroe neno — Boaa. OHa
3aMep3aeT BHYTPM MaTepuaia yxe MNpu IMepBbIX
rpanycax Huxe Hyasa no Lleascuio. M3BecTHO,
YTO BOJa MpPH Mepexoae B Jied YBEJIUYUBAET CBOMU
obbeM Ha 9 %. [ToaToMy rpH 3aMep3aHUM TTEPBO-
Ha4yaJibHBIN 00BEM, 3aHMMaEeMbIi BOJON B Mmopax

Marepuajia, yBEJIU4YMBAETCsl, HO HU OHWBEHb, HH
por IPH 3TOM HE TPECKAaIOTCH.

EcTecTBeHHasi BIaXHOCTh OMBHS WIH pora He
ABISAETCA MPUYMHOM MX pa3phiBa MPH 3aMOpaXKU-
BaHWUM. 3aMep3alii JIM KOHYMKY OMBHEN Y XKUBBIX
MaMOHTOB? Mep3HYT ik pora y osieHeit? [lymaem,
YTO MEpP3HYT, HO OT MOpP03a OHU HE TPECKaKTCs
M He oTrnanaior. To ecTh JaHHBIE MaTepUaIbl €C-
TECTBEHHBIM 00pa30M MpUCIOCOOJIEHBI K 3aMep-
3aHUI0 0e3 pa3pbhlBOB, BO3MOXHOE pacllupeHHe
JibJa B UX MHUKPOIIOpax He MpEeBBLILIAET TpPEAebl
UX MacTUYHOCTU. [IpoUCXOaUT 3TO NMOTOMY, YTO
X ECTECTBEHHAsl BJIAXXHOCTDh HE TpeBBILIaeT KpU-
THUYECKOM, MpHU KOTOpOoi 06beM 0bpasyiolerocs
M3 Hee JibJa paBeH 00beMy MUKPOIIOpP B OMBHE.

[Ipy manpHeWIeM MOHUXKEHUU TEMIIepaTyphbl
[UIOTHOCTP M TBEPIOCTh JibJa YBEJIHYMBAIOTCS,
a 0o0beM yMmeHbluaercsa (Hampumep, npu -30°C
TBEPAOCTH JibJa MPUMEPHO TaKas Xe, KakKk y MU-
HEpaJIOB KaJbLIMTa WIH (JIOronura M JEHTHUHA,
TO €CTh COOTBETCTBYET 3—4 eIHMHHULIAM [10 LIKaJe
Mooca). B 310 BpeMsi 3HAYMUTEJBHO BO3pacTaeT
ero xpynkocrtb. Jlen Kak Obl «LIEMEHTHPYET» BMe-
ALK €ro MaTepras, HO MPHU 3TOM KOCTSHOM
Matepuas npuobperaer KayecTBo Xpynkoctu. [1o
Mepe HdajbHEeHIlIero IMOHWKEeHUsS TeMIlepaTyphl
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