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PEITPOAYKIIHS APXEOAOI'HYECKHX ITPEIMETOB

AaeH [aauc!

[Ipeske Bcero mo3BoABTE I100AA-
ronaputb BaacTu Pecriybauku Barr-
KOPTOCTaH, OPraHU3aTOPOB U y4acT-
HHUKOB MEXIyHapOAHOIO CHMIIO3H-
yma 2017 r. B Ilyasran-Tamie 3a
OYeHb PaAyIIHBIH IpPHUEM U IIpodec-
cuoHaau3M. 9 TakxKe Oaaromapro 3a
IIPENOCTAaBAECHHYIO BO3MOXKHOCTbH
03HAKOMUTBL C paboTol MacTepcKoM
AnsHa [Jaan u Arc&Os.

Penpoaykiys apxeoAOTHYECKUX
IIPEIMETOB SIBAIETCS CAOKHOM U Ie-
AWKATHOH omepalmed, Tpelyromei
IIPUMEHEHUs OCOObIX MeTomoB. Ux
BBIOOP O0O0yCAOBA€H BHYTPEHHUMU
cBoicTBaMHu InpenMeTroB. Cxema-
THUYHO MOXKHO IPEACTaBUTH ABa Me-
TOZA:

1) KoHTakTHasg penpoayKIIUs
(MacTepckas AasHa [laan);

2) PenpoaykKuusg IO TOHIOCHEM-
KaM (Arc&Os).

1. KouTakTHadg pPENPOAVKIIIA
3aKAIOYAEeTCd B CHATHH CAEIKAa
(Ha3pIBa€EMOIr0 «HETaTHB») C OPUTHU-
HaABHOTO obbeMa («11o3uTuB»). OHa
OCYILIECTBASIETCH Ha «TBEPABIX» IIPE-
MeTax pPa3sAHYHOIo o0beMa IIyTeM
HAAOXKEHUS JKECTKHUX UAU THOKUX Ma-
TEPHAAOB II0 TOYHBIM IIpaBUAAM Tpa-
OUIIMOHHOM OTAUBKM (pHuc. 1).

Hekoropble metaanm MOryT OBITH
VKpPEIIA€HbI O0paTHUMBIM aKPHUAOBBIM
IOAMMEPOM. DTOT BUJ PEIIPOAYKIIUU
MOZKET  OCYLIECTBAATBCA  in-situ,
HEIIOCPEACTBEHHO Ha pPaCKOIIKax HAHU
B aTeAbe (puc. 2, 3).

OTa TeXHUKAa OaeT Ype3BbIYaliHO
BBICOKOE Pa3pelIeHuEe IopSaaKa MHUK-
poHa. Bo BpemMa pacKomok oHa gaet
BO3MOXKHOCTh IIOAYYUTH MOMEHTAAB-
HBIM CAEINOK IIPEAMETOB, KOTOpPBIE
MOTYT UCYE3HYTb U3-3a AEUCTBUH ap-
xeonoToB. HaroroBaeHHasa ¢opma

[aeT BO3MOXKHOCTb U3TOTOBUTH MHO-
JKECTBO KOIIMM U IIlepenaTb 3HaHUA
HauOOABIIIEMY KOAHYECTBY AIOAEH.
Pasamunble MmaTepuaabl, U3 KOTOPBIX
M3roTaBAUBAIOTCH KOIIMHM, BbIOHpa-
IOTCd B 3aBHCHMOCTH OT CBETOIIPOBO-
auMocTr. OHU MOTYT OBITH IIPO3pad-
HBIMH, HENpPO3padyHbIMHU, OAecTs-
IIMMH, MATOBBIMH...

OHU npUOaOT IIOAAWNHHOCTH U
IpaBaoIIof00ue BOCIIPOU3BEECHHOMY
npeanMetry. HMHorma mnad npugaHud
TAYOHMHBI HAHOCAT HECKOABKO CAOEB
Kpacku. O6pasipl, oToOpaHHBIE HA
MECTe, IIOMOTraloT JOCTHYL OOABIIIETO
CXOACTBa C opuruHaaom. Macrep-
ckad AasHa [laau HCIIOAB30BaAa 3Ty
METOAUKY Ha MHOTOYHCAEHHBIX pac-
KOIIKaX, TakKux, Kak Peppaccy,
[xebeab-Upyn. BoabIirasg yacTh 3TUX
PEnpoOaAyKIIUM BbeICTaBA€HA B Haiuo-
HaABHOM [OOHCTOPHYECKOM My3ee, a
TaKIK€ B [APYTUX MIPECTUXKHBIX My-
3edx. I9Ta Te€XHUKa KOHTaKTHOU pe-
IIPOAYKIIMKM Ha OCTaHKaX KOCTEH B
HacTodIllee BpPeMsSI  HCIHOAB3YyETCH
pexe us3-3a uccaegosanuii [IHK u u3s-
3a pHCKa IE€PEMEIIEHHUS BPEIHBIX
OPOAYKTOB, KOTOpPBIE MOTYT H3MeE-
HUTH PEe3yAbTaThl aHaAn30B. Harmpo-
THUB, 2Ta TEXHHUKA OYEHb XOPOIIO
IpUMEHHMa KO BCEM APYTHM MaTe-
puasam.

Macrepckasa AasHa [Jaau paspa-
OoTasa WHHOBAIIMOHHBIE IIPEIAOIKE-
HHU4 Ha OCHOBE 3TOM METOAUKH, I103-
BOALIOIIIEN ceAaTh CAEIIKH IIeABIX
KOMIIAEKCOB H COXpPaHHUTh HX. Takx,
MBI CMOTAM IIOAHOCTBIO PACYUCTUTH
CPEAHEBEKOBYIO I1€Yh U 3aTEM COXpPa-
HUTDH €€ IAd [T0Ka3a IIOCETUTEASIM.

2. PenpoayKIiyig ¢ HOMOIIBIO TO-
IIOCHEMOK (0e3 KOHTaKTa) cTasa pas-
BHBATHCH C [TIOIBACHHEM HU3MEPUTEAB-

1 Macrepckas AasHa [daau / Arc&Os (MoHTHHBSK, PpaHIyd).



HOM MUCTaHIIMOHHOMN TEXHUKH U OCO-
OEHHO MOAXOAUT OAS H3TOTOBAEHUS
KOIINH HACTEHHOTO HCKYyCCTBA:
IIpexkae BCEro crepeodoTorpaMMeT-
pusa (Aacko II), nazepHOE cCKaHHpOBa-
Hue (Iloe) u poTorpammeTpus.

Aa3epHoe CKaHUpPOBaHHE, KaK U
doTorpammeTpud, PETUCTPUPYET
MHOXKECTBO H3MepeHUuM, 0603Ha4YeH-
HBIX 00AQKOM TO4YEK, Kaxkaas u3 Ko-
TOPBIX UMEET IO3UIINI0 B IIPOCTPaH-
CTBE B COOTBETCTBHH C KOOpAWHA-
Tamu X, Y, Z (puc. 4).

CoenyvHeHHbIE MEXOY COOOH,
9TU IHUQPPOBBIE TOYKHU OIIPENEASIOT
BUPTYAABHYIO IIOBEPXHOCTH IIpPE-
MeTa. B caydae HeEoO6XOOUMOCTH 3Ty
MUPPOBYIO TOYHYIO KOIIUIO IIOKPBI-
BaroT poTorpadusaMU BBICOKOTO pa3-
pelIeHNs, KOTOpble COEIUHHAIOTCS C
dopmMaMu U NOPUAAIOT TEKCTYPy U
IIBET MIpPEAMETy. ITH PenpOonyKIINH,
YacTO BbIPpaXKE€HHbIE B IIHU(PPOBOM
dopmare «sthr mam «obj», caykaTt masg
BOCCO3JaHHUs  OOABIIHNX  O0OBEMOB
CKaABHBIX IIOBEPXHOCTEH.

Mactrepckas Arc&Os pazpabo-
Taaa CTAHOK C S5 OCSMH, I103BOALIO-
IIIUMHU 00paboOTKy 3TOo¥ mHPOPMAITUHU
AT BOCCO3MaHUsS (POPM C ITOMOIIBIO
ppe3epoBKHU IIOAUCTHUPOAA (PHC. ).

Baoku nHpopMmalu oopabaThI-
BalOT U IIPOPHCOBBIBAIOT [IAS IIOATO-
TOBKH OyAyIIMX 3AE€MEHTOB (PaKCH-
muae. Hagmnaa c¢ 2000 r. macrep-
ckag Arc&Os paspaborasa HOBBIE
TEXHUKH C UCIIOAb30BaHHUEM HMHHOBA-
IIMOHHBIX 3KOAOTHYECKHX MaTepHua-
AOB, 0€30TTaCHBIX MIAS PabOTBI U OAS
AIOIEH.

[laHHBIE TOMIOCHEMOK, O KOTO-
PBIX MBI TOBOPHAU BBIIIE, 06padaThI-
BalOT Ha CTaHKE C MISITHIO OCSIMH, Ma-
IIMHA BBIpE3aeT B IIOAUCTHPOAE
dopMBI CKaAbl B HETaTUBE TaKUM 00-
paszoM, 9TO co3maeTrcsd HIpecc-gopma.
3areMm sra dopMa AAd OTAUBKHU 3a-
TIOAHSIETCSI CMOAOH, KOTOPYIO HacAau-
BalOT C HCIIOAB30BAHHUEM CTEKAOBO-
AOKHa (pHc. 6, 7).

[Tocae BbIEMKU 13 (POPMBI IIOAY-
JaeTcd KOPILyC B CAHTHUMETP TOAIIH-
HOU B IO3UTHUBE. DTHU AETAAH coOHUpa-
IOTCS C ThIABHOM CTOPOHBI H0ATOBBIMU
KpPETIAEHUIMH (pHuc. 8).

HecMmoTpsa Ha TOYHOCTB, 3TH TO-
IIOCHEMKH He NAaIOT IIPEeACTaBACHUS O
pPa3AMYHgX B TEKCType ckKaabl. Heol-
XOAUMO, TaKUM 00pa3oM, mo0aBHUTH
MOIEAUPYEMBIN MaTepHaA, KOTOPBIMA
rnocae ob6paboOTKU OacT IIpefcTaBAe-
HUe 00 H3BECTHAKE. OTOT IIOKPOB
BOCCO30aeTCsI CAaHTHUMETP 3a CaHTHU-
MeTpoM, Oaarogapss YMEHUIO CKYAb-
OTopoB. B caydae c¢ penpoaykiimei
nemiepbl llloBe OBIAM yCTAHOBAEHBI
KOHTAaKTBI C KOMaH/I0H N3y4aBIIUX €€
ydeHbIX. Ha 3TOoM 3Tame reoaor o0b-
SCHHUA HaM XPOHOAOTHIO COOBITHH,
CIIOCOOCTBOBABIIINX  00pa30BaHUIO
KapcTa, U T€OAOTHYECKYIO AOTHKY IIe-
mieps! (puc. 9-10).

daza  MomeaMpoBaHUS  OCY-
HIECTBASIETCH OOHOBPEMEHHO C IIPO-
eKnuel n300paskeHud, Ha KOTOPBIX
MIPEACTABACHBI pPeNepHble TOYKHU U
IeTaAd CKaAbl. OTa [OAUTeAbHad U
TIIATEABHAd  OIlepalus SBASIETCS
BasKHBIM MOMEHTOM IASI BCel ocTaB-
metica yactu paborel. MMeHHO oOT
9TOro JTamna OyaeT 3aBHCETh TOY-
HOCTh BOCCTaHaBAHWBAaEMBIX TBOpe-
HHUM, HAAOXKEHUHE IIaTHHBI, KOoTopad
IPUOACT OOCTOBEPHOCTH PENPOAyK-
nuu (puc. 11-12).

Jag Toro, 4To0Obl M36exkaTh Ie-
dopmaluio, 66140 paszpaboTaHo MPo-
rpaMMHoOe obecriedeHue. [Iporpamma
TI03BOASIET IPOEIIMPOBATH TOYHYI0 3D
KOIIMIO IIPSIMO Ha MOOEAb CKaAbl U3
CcMOABI. BBoms pacCTodgHUS MEXIY
BBICTYHAIOIIIUMH oIpeneACHHBIMU
TOYKaMM Ha CKare U OOBEKTHBOM,
IporpamMma pasMeliaeT PUCYHOK Ta-
KHM 00pa3oM, 4TOOBI COXPAaHUTDb pas-
MEp U MPOIOPIIMH BOCHPOU3BOIU-
MBIX CIOKETOB. JTa Iporpamma
TaKKe II03BOASET CHUMAaTh 3aMeEpbl
HETIOCPEACTBEHHO B IIPOCTPAHCTBE
(pmc. 13).



[as paboThI 110 MOAEAUPOBAHUIO
pa3paboTaHbl CIIEITHAaAN3UPOBAHHbBIE
HHCTPYMEHTBI, BBEIAECHBI pa3AHUYHBIC
HaIllOAHUTEAU TPaHYAOMETPHUH, H3r0-
TOBA€HBI (DOPMBI U 3allOAHEHBI Mac-
col aag aenku (puc. 14-15).

[Tocae opMupoBaHUA peAbe-
0B 1 MUKpPOpPeAbehOB MOKHO HAUH-
HaTh OKpaluuBaHHe. HaraanwpiBaroT
pa3baBAEHHYIO KpacKy Ppas3sAUYHBIX
OTTEHKOB, CAOH 3a CAOEM, CTapadch
He «3a0UTh» IIBET CKAaAbl, KOTOpad
JOAYKHA COXPaHUTH CBOIO APKOCTB.
[TaTuHa ecTeCTBEHHBIM 00pa3oM pac-
IoAaraeTcd B TPEIIMHAX, C IIOMOIIBIO
rybOK CHHMAarOT HU30BITOK KPAacCKU C
3PO3UPOBAHHBIX CAOEB A MOCTUXKE-
HUS €CTEeCTBEHHOTO adpdekTa
(puc. 16-17).

TpyoHOCTE B HEKOTOPBIX CAY-
JyasgxX COCTOUT B IIOHCKE IIAaCTHYe-
CKHMX XapaKTEepHUCTHK OpHUTHHaAa
CKaAabpl. [loucTopUYeCKUE AIOOAU BCeE-
rfia afalnTHPOBaAU CBOIO TEXHUKY pPU-
CYHKa K OCHOBe. Bo MHOTrHUX mneriepax
CKaAbl XpPYIIKH U JOCTATOYHO [0 HUX
JOOTPOHYTBHCSI, YTOOBI OCTABUTH CAE[.
Kuporuciip! B [IloBe oObIrpasu 310 U
BBITPABUPOBAAM  MHOTIOYHCAECHHBIE
PUCYHKH ITaAbllaMH AMOO TIOAPYY-
HBIMU CpeACTBaMU. AHAAHU3UPYS OTH
cAebl, MOKHO OTAATh cebe OTYeT B
CKOPOCTH UCIIOAHEHHUH U MaCTEPCTBE
XyO0KHUKOB.

Penponykiiuga, nocroliHad 3TOro
Ha3BaHUd, [JO0AXKHA IIPHHUMAaTh BO
BHUMaHHE OSTH 3aMedyaHusa U He
[OOAKHa OBITH IIPOCTOH  «(POTOKO-
nueH», MEXaHU4YEeCKHU BOCIIPOU3BOM-
IIIEH TBOPEHUE «IIMKCEAb 3a IIMKCE-
aem»r. TakuM obOpaszoM, HeOOXOOHUMO
OIIPENEANUTH CBOHMCTBA OCHOBBI U HC-
IIOAB30BaTh AHAAOTHYHbIE TEXHUKHU,
BOCIIPOU3BO/ISI XPOHOAOTHIO 3KECTOB.

CobAroieHHEe S3TOTO ITPHUHIIUIIA
[I03BOASET MOOCTHUYBL TeX ke 3dpdek-
TOB, 4TO U B neniepe llloBe ¢ MmareHb-
KON BBITPABUPOBAHHOM AOIIAIKOM,
rae HebOoAbIIME 3€MASHbIE BaAUKH B
HECKOABKO MHAAWMETPOB HaXOASTCS

B PaBHOBECHUH yKe TPUALIATDH IIECTH
ThICTYeAeTUH (puc. 18).

PaboTa 1O yrAl0 BBIITOAHSETCS
Tak>Xe C MOAOOHBIMH MaTepHaAaMHU.
BeTBu 4yepHOM COCHBI ObIAM ITOABEPT-
HYTBI OOKUTY [OAS TIOAYYeHHUd (Pro3e-
HOBOTO VTAS Pa3AWYHOrO pas3Mepa.
Ero ammaukaiiyss Ha MOKPYIO CKaAy
TIO3BOASIET CHAEAATh PACTYIIEBKY, 00-
Pa3yIoIIyI0 MHOKECTBO CEPhIX OTTEH-
KOB. OJTa wurpa IIOAYyTOHOB CO3JaeT
apderT popmbr U obbema (puc. 19-
20).

KpacHble TUTMEHTBI — 3TO HATY-
paAbHbIE ITOYBBI, HACBIIIIEHHbIE OKCU-
oom keaeza. OuulieHHbIE, 3aTeM
pacTBOpeHHbIE, OHU HAHOCATCSI Ha
KUCTh UAU maasell. C TedyeHHUEM Bpe-
MeHU nuddy3ud B ITIOPUCTON OCHOBE
POSABASIET AericTBUE BOABI (puc. 21-
23).

[Temepa ITon n’ApK gaBAsieTcd pe-
npoaykuuent nemnepsl [loBe. Oto
CTPOUTEABCTBO IIPOa0AIKAAOCH ¢ 2013
o 2015 1., Korza ee OTKPBLIAU OAd 00-
IIECTBEHHOCTHU. B 1mepBwId ronx Ie-
uepy 1ocetrao 600 000 wyea. u
450 000 B mocaexyroliye roabl. JTta
BBIJAOIAsICSI CTPOMKA SBASETCS ca-
MOM OOABIIION B MHpPE€ Ha CEroqHSIII-
HUH aeHb. OHa BOCIIPOU3BOAUT OoAee
9 000 M? ckaA ¥ ITOYBEHHOTO CAOSI.

B aToMm npoekTe Ob1AM BoCcTpedO-
BaHbl MPEACTABUTEAU PA3AUYIHBIX
npodeccuii U 00beUHEHBI TPOMBIIII-
A€HHBbIE, PEMECAEHHUYECKHUE U XYyI0-
>KecTBeHHblIe MeTonpbl. OcHOBHAaA
yacTh obbeMa ObIAa co3maHa Oaaro-
oapss MeTaAAUdYeCKHUM HPOPUASIM,
UMEIOIMM (POPMY CEKTOPOB IIEIIePhI
(puc. 24).

OTH KapKacbl OBIAM TOKPBITHI
METAAAMYECKOM CETKOM, Ha KOTOPYIO
ObIAM HaHECEHBI IBA CAOSI CTPOHUTEAD-
Horo pactBopa. [TocaeqHUM cAOM ObIA
oOpaboTaH OAs CXOMCTBa CO CKAAOH,
3aTeM HOKPBIT HaTHHOH (puc. 25).

B 3ToM orpoMHOM oOBeMe ObIAU
IPenyCMOTPEHBI YYacTKU [OAd ycCTa-



HOBKU PEINPOAYKIINH, MN3TOTOBAEH-
HbIX B MacTtepckux Arc&Os. Coenu-
HEHUs 00eCIIeYMBaIOT IIPEEMCTBEH-
HOCTH Pa3AUYHBIX 9AEMEHTOB. /[1o6aB-
A€HBI HaTE€KHU Ha II0YBY M Ha CTEHBI
(puc. 26). IlaHHO HWHTErPUPOBAHBI B

CTPOUTEABHBIM pacTBOp (puc. 27).
CoenHUTEABHBIE 3AEMEHTBI  CTHU-
paroT pasAndUs MeXAy MaTepuasaMUu
(puc. 28-29). KaapmuThl IPUOAIOT
IIEAOCTHOCTb  BCEMY  KOMIIAEKCY
(puc. 30-32).

Cnucox ucnosib3086aHHbLIX UCMOYHUKOS U aumepamypuol

1. Crparurpadusa Ha o6bekTe Maaniii Boct B HeBuk (Petitt Bost a Neuvic (24).
Pasmepr! 4 M x 1 M / HammoHaAbHBIN My3e# JOUCTOPHUYECKOTrO IIepuoaa.

2. Packomnku Ha obbekTe Kmae oowe3gHaa mopora Bepxkepak (Gilets déviation
Bergerac (24). Pasmeps! 2,5 x 2,5 M. Packonnku HanmioHaaAbHOrO HHCTUTYTA ITPEBEHTUB-
HBIX apXE0AOTHYECKUX HccAaeioBaHUul / HalfmoHaABHBIN My3el JOUCTOPHUYECKOTro IIepH-
oxa.

3. Crparurpacgusa Ha obobrekTe Bodpeit B Kacrearno (Vauffrey a Castellenaud)
(24). Paameps! S M x 1,2 m. Packonku 2Kana-Ileepa Puro (J.P. Rigaud) nasg Hanmonaas-
HOT'O My3esl JOUCTOPHUYECKOTO IIeproaa.

4. VYuyacTok o00paboTKH KpeMHHd Ha o00bekTe Matpo B Boccait crop Kazz
(Maitreaux a Bossay sur Claise) (37). Pasmeps! 2,5 x 2,5 m / HarmmoHaabHbBIY My3e# no-
HCTOPHUYECKOTrO0 Ilepuoaa u Mmyseut I'pan [Ipeccunbu.

S. 3ona ouyara Ha obobekrte [lemr ne aA’A3 (Pech de 1’Aze) IV B Kapcaxk (Carsac) (24).
Pasmep 4 x 1 M. Packoniku apxeoaora 'apoabaa [Aub66A nas HaitmoHaABHOTO My3esl JOH-
CTOPHUYECKOIO IIepHoaa.

6. Yuyactok o00paboTkKu KpeMHHUS Ha o00bekTe Kanrtaayat Bepxkepak
(Cantalouette Bergerac (24). Pazamep 1,2 x 1,2 m. Packonnku HarimoHaAbLHOTO MHCTUTYTA
IIPEBEHTUBHBIX apXEOAOTHYECKHX UCCAEIOBAaHUH nad HalimoHaabHOTO My3ed JOUCTOPH-
YEeCKOIo IIepuosaa.

7. Crparurpacdus Ha ob6bekTe Kanrtaayst (Cantalouette), obwesmHas mopora
Bepxepak (Bergerac 24). Pasmep 4 x 1,5 m. Packonnku HamponaapHOro HHCTUTYTA IIpe-
BEHTHUBHBIX apXEO0AOTHYECKUX HCCAE€NOBaHUM A HalmoHaabHOTO My3esd IOHCTOpHYe-
CKOTO II€PUOLI.

8. Yuacrtok o6paboTku KpeMHHUs Ha o0beKTe KantaaysT (Cantalouette), o6be3m-
Haga gopora Bepsxkepaxk. Pasmep 2,5 x 2,5 M. Packonnku HarmioHaabHOTO MHCTUTYTA IIpe-
BEHTHBHBIX apXEOAOTHYECKUX UCCAeqOBaHUY / HallmoHaABHBIN My3€eH JOUCTOPUYECKOTO
repuosaa.

9. Ouar Ha o0bekTe Kacreapmepan (Castelmerle) B Cepxkak (Sergeac) 24. Pazmep
1,2 x 1,2 m. Packonku apxeoaora P. BatiT (R. White) nas HaimonaabHOro My3es JOUCTO-
PHYECKOTO ITepHuoaa.

10. Crparurpadusa Ha oobekTe I[Tuaxk (Piage) B Paxkoaec (Fajolles 46). Pazmep
2,5 x 1 m / HanmmoHaabHBIN My3el ucropuu ArokceMbypra.

11. Tpadpduru B 3amke lluuou (Chateau de Chinon 37), mpunucerBaemoe 2Kaky
e Moaas (Jacques de Mollay). Pasmep 1 x 1 m gag 'erepasrHOro CoBeTa gernapraMeHTa
Unnpa u Ayapa 37.

12. CrpyKTypa IIOYBEHHOIO ITOKpoBa 00BbeKT Iab Apypa (El Arourha II). Pabar,
Mapokko. Pasmep 2,5 x 2,5 m / My3eit yeaoBeKa, AMEpPUKAHCKHI My3eHd eCTeCTBEHHOH
HCTOPHH.

13. Crparurpadusa u ouaru Pok ne Mapcaab (Roc de Marsal). Packonnku apxeo-
aora lNapoapna [Iub6A nas HarimoHaAbHOTO My3ed JOHUCTOPUYECKOTO IIEPHOoIA.

14. Crparurpadusa oobekTa 2KoH3ak (Jonzac), nemaprameHT [Ipumopckasa Illa-
pauta (Charente-Maritime). Paszmep 3,50 x 1 m. [Iag 'eHepasbHOrO coBeTa peruoHa Py-
aiaHd (Ha OCHOBe KOHKYPCHOTO 0TO0DPA).

15. Yepen u ocraHku Ha 00bekTe [Ixkebeab Xupyzn (Djebel Hiroud), Mapokko. Paz-
Mep 1 x 1,5 m. UuctutyT Makca [laanka / AMepuKaHCKUE My3el eCTeCTBEHHOH HCTO-
puu.



16. Crparurpacgusa Pok ne Mapcaab. Packoniku apxeoaora I'apoapga Ju66a mas
HanmoraabHOTO My3€si JOUCTOPUYECKOTO IIEPHOAA.

17. Myassk Tasr0-pOMAaHCKOM CTEKAOAYBHOM Ieun. BricraBouHBIH 3aa Bopmo
HanpnoHaabHOTO HHCTUTYTA IPEBEHTHUBHBIX apPXE€OAOTHYECKHUX UCCAEOOBAHUH.

18. Crparurpadus u ogaru Pok ne Mapcaab (Roc de Marsal). Packoriku 'apoapna
ub6A nag HarmmoHaABHOTO My3es JIOMCTOPHUYECKOTO ITEPUOIA.

19. IlamTa raasno-pomMaHcKoro ouara, oowsekT «Aakoct (Lacoste)», mpeBeHTHBHBIE
packonku apxeoaora Kpucruana Cupexkc / HanmmoHaAbHBIA MHCTUTYT IIPEBEHTHUBHBIX
apxeO0AOTHHECKHUX UCCACIOBAHUH.

20. Yepen u ocraHKH Ha 00bekTe Ieuiepa Kontrpbanawe (Contrebandiers), Ma-
pokko. Pazmep 1 x 1,5 M. lNapoapn Ju66a / AMepuKaHCKUN My3eH eCTeCTBEHHOU HCTO-
puu.

21. Crpaturpadusa odowsekra Aa Peppaccu (La Ferrassie). Packornku apxeoasora
A. Tropk / HanmoHaabHBIH My3€eH JOUCTOPUYIECKOTO IIepUoa.

H320moenerHue omoenvHblX 3/1eMeHMOo8

1. Aawmmna u apotuku neiepsl ['abuity (Gabillou) nas HarmonaabsHOro Mmy3ed mo-
HCTOPHUYECKOI0 IIepuoaa.

2. TloBropHasa cOopka KpeMHHeBOTO opyausd Ha oobekTe aa Poau (la Folie) 86 mas
HarmonaabHOr0O HHCTUTYTA NIPEBEHTHUBHBIX apPXEOAOTHYECKHUX UCCAETOBAHUM.

3. [Be raaaso-poMaHCKHe TOAOBbI u MwuHepBa Ha o0BekTe Kacreabkyabe
(Castelculier) 47. ITpennpugarue Aa rmpon 2 naH Ae 1p3 (La prod est dans le pré).

4. KpemuueBoe opyznue remiepsl [lem-Mepab (Pech-Merle). My3ett Ilem-Mepab
(Pech-Merle).

5.  Myasx xxeMuyra Ha Kop3uHe U KyaoHax, Kacrear Mepan (Castel Merle (24)),
Myset#t OpuHbak (Aurignac).

6. [IBaanaTtb KaMEHHBIX IIPeIMeTOB, oOydaronmi Habop AAs U3ydeHUs JOUCTO-
pudeckoro nepuoza MexkayHapoaHOro eHTPa JOUCTOPHUYECKHUX uccaenoBanui / Haru-
OHAABHBIM MHCTUTYT IIPEBEHTHUBHBIX apX€OAOTHYECKHX HCCAenoBaHUM / [lemapTaMeHT-
CKUU LIEHTP II€AAaroru4eCKON JOKYMEHTAIIUU.

7. Harpynnasa maacTvHa M MeTasAHMdecKasl AeTasb Ky3HUILI / HalmoHaAbHBIN
HHCTUTYT [IPEBEHTUBHBIX apPXEOAOTHYECKHUX HCCACTOBAHUH.
8. MyAs;s3KHM COTHH KaMEHHBIX U KOCTSIHBIX ITpeaMeTOB / YdeOHbIEe PaCKOIIKHU

MeskayHapoJHOTO EHTPA JOUCTOPUIECKUX UCCACJOBAHUH Al KOMMYHBI Ae3-03u ['eHe-
pPaspHOTO coBeTa AenapTamMeHTa [JopaoHb (Ha OCHOBE KOHKYPCHOIO 0TO0Pa).

Penpodyxuuu

1. Pemnpoayxkiuu rnemeps! Kombapeas (Combarelles) 1999 nag ocoObIxX roceTuTe-
Aett aa lleHTpa HaITMOHAABHBIX TAMSTHUKOB.

2. Penrponyknuu nerepst o ae 'om (Fond de Gaume) 2003 gaa LenTpa Hauy-
OHAABHBIX [TAMATHHKOB.

3. IloBropHsbIsl MOHTaxK (ppu3sa c oaeHamu (Frise des Cerfs) B Aacko, My3seit Tot
(Thot), nas l'eHepasbHOrO coBeTa aernapramMeHTa [JOpAOHL U YIPABAAIONeH KOMIIAHHUU
Cemuryp Ilepurop (Semitour Périgord).

4. BoccraHOBA€HUE «IIaHHO C aomanbMmi» mernepbl [lloBe. Myazeit TeBepra
(Teverga), Ucnnanus.
S. BoccranoBaeHre CHUCTEMBI IIOA3EMHOIO OTOIIAEHMS KOMHAT, Maciirad 1. Pas-

Mmep 2,5 x 2,5 x 2,85 M. «<MeavHuna y Bpe (Moulin de chez Bret)», 2Kousak 17, Cemaac
(Semdas).

6. Penpoaykuuu nemepsl Mapcyaac (Marsoulas). Boarblioe manso ¢ 6u3oHaMHy,
aomanpMu ... Pasmep 7,5 x 3,2 M. BricraBka «IIpoucxoxkaeHne HUCKyccTBa», [‘eHepaab-
HBIY COBeT AemnapTaMeHTa Apbesk (Ha KOHKYPCHOM OCHOBe).



7.  PecraBparua Aacko (Lascaux II), penpoaykius Aacko. PaGoTs! uayT B HACTO-
diiee BpeMs 3 Mecslia / B rog U3 4 AeT. Yrpasasiomniasg koMmrtanug Cemutyp / I'enepaab-

HbIN coBeT [lenaprameHTta [JJopAoHb.

8. Penpoayknusa nemiepsl [lloBe. 250 M? cTeH ¢ HAaCKaABHOM KUBOIIHCHIO.

LA REPRODUCTION DES OBJETS ARCHEOLOGIQUES

Alain Dalis!

Je tiens d’abord a remercier les
autorités de la République du Bach-
kortostan, les organisateurs et les in-
tervenants du colloque international
2017 de Shulgan-Tash pour leur trés
chaleureux accueil et leur profes-
sionnalisme. Je les remercie aussi de
m’avoir offert la possibilité d’y pré-
senter le travail de ’atelier Alain Da-
lis et Arc&Os.

La reproduction d’objets archéo-
logiques est une opération délicate
qui nécessite la mise en ceuvre de
techniques spécifiques. Les diffé-
rentes méthodes a utiliser sont défi-
nies par les qualités intrinséques des
objets. Schématiquement on peut
voir deux méthodes:

1) La reproduction par contact.
(Atelier Alain Dalis);

2) La reproduction par releveés.
(Arc&Os).

1) La reproduction par contact
consiste a prendre I'empreinte (appe-
lée «négatify) d'un volume original
(appelé «positify). Elle s’effectue sur
des pieéces «solides», petites ou
grandes, par application de matiéres
rigides ou souples suivant les régles
précises du moulage traditionnelle
(fig. 1).

Certaines piéces peuvent étre
consolidées grace a des paraloides
réversibles. Elle peut s’effectuer in-
situ, directement sur une fouille ou
en atelier (fig. 2, 3).

Cette technique donne une réso-
lution extrémement fine de 1'ordre du
micron. Lors d'une fouille, elle donne

1 Atelier Alain Dalis / Arc&Os (Montignac, France).

un instantané qui disparaitra par
l'action des archéologues. Le moule
réalisé donne la possibilité de faire
plusieurs tirages et de diffuser la
connaissance au plus grand nombre.
Les différentes matiéres qui compo-
sent le tirage sont choisies par rap-
port a leur attitude a la lumiére. Elles
peuvent étre translucides, opaques,
brillantes, mats...

Elles donnent 'authenticité et la
crédibilité a I'objet reproduit. Parfois,
plusieurs couches de couleurs diffe-
rentes sont appliquées dans le moule
pour donner de la profondeur a la
matiére. Des échantillons prélevés
sur site complétent les colorations
afin de se rapprocher au mieux de
l'original. L'Atelier Alain Dalis a réa-
lisé ce type d'opération sur de nom-
breux sites tels que «La Ferrassie»
«Djebel-Hiroud».... Une grande partie
d'entre eux sont visibles au Musée
National de Préhistoire ainsi que
d'autres musées prestigieux. Cette
technique de moulage par contact est
quelque peu délaissée actuellement
en raison des recherches d'adn sur
les restes osseux et par crainte de mi-
gration de produits parasites pou-
vant altérer les résultats des ana-
lyses. Par contre, elle reste particu-
lierement adaptée a tous les autres
matériaux.

L'atelier Alain Dalis a développé
une application innovante dérivant
de cette technique qui permet la dé-
pose d'ensembles complexes et leur
sauvegarde. Ainsi, un four médiéval



a pu étre intégralement dégagé puis
préservé pour €étre présenté au pu-
blic.

2) La_reproduction par relevés
(sans contact) s’est développée avec
l'apparition des techniques de me-
sures a distance et est particuliére-
ment adaptée a la réalisation de co-
pies d'art pariétal: tout d’abord avec
la  stéréophotogrammétrie  (Las-
caux II), ensuite les scanners laser
(Chauvet) et la photogrammeétrie.

Les scanners laser comme la
photogrammeétrie enregistrent une
multitude de mesures qui sont signi-
fiées par un nuage de points dont
chacun est référencé dans l'espace
suivant des coordonnées X, Y, Z
(fig. 4).

Reliés entre eux ils définissent
la surface virtuelle de l'objet. Si be-
soin, ce clone numérique est habillé
par des photos haute définition qui
épousent les formes et donnent la
texture et la couleur de 1'objet. Ces
relevés, souvent exprimés sous un
format numeérique «stb ou «obj» servi-
ront a recréer les grands volumes des
parois.

L'atelier Arc&Os a développé
une machine 5 axes qui permet 1'ex-
ploitation de ces fichiers afin de re-
créer les formes par fraisage dans du
polystyréne (fig. 5).

Les fichiers sont préparés et dé-
coupés afin de prévoir les futurs élé-
ments qui composeront le fac-similé.
Depuis les années 2000 Il'atelier
Arc&Os a mis au point de nouvelles
techniques utilisant des matériaux
innovants, écologiques et sécurisés
pour la manipulation et le public.

Les relevés dont nous avons
parlé précédemment sont donc trai-
tés par la machine cinq axes qui va
usiner dans du polystyréne les
formes de la paroi en négatif de facon
a créer un moule. Une résine est
alors appliquée dans ce moule puis

10

stratifiee avec de la fibre de verre
(fig. 6, 7).

Aprés démoulage une coque
d’'un centimeétre d’épaisseur apparait
en positif. Ces coques sont assem-
blées a larriere par boulonnage
(fig. 8).

Bien qu'étant précis, les relevés
de donnent pas les différentes tex-
tures des parois. Il est donc néces-
saire de rajouter une matiére mode-
lable qui une fois travaillée donnera
l'illusion du calcaire. Cet épiderme
est recréé centimetre carré par centi-
metre carré, grace a la dextérité des
sculpteurs. Dans le cas du fac-similé
de la grotte Chauvet des échanges ce
sont établis avec I’équipe scientifique
qui l'étudie. A ce stade le géologue
nous explique la chronologie des évé-
nements qui ont créés le karst et la
logique géologique de la grotte (fig. 9—
10).

La phase de modelage s'effectue
sous projection d'images qui donnent
les repéres et les détails de la paroi.
Cette opération longue et minutieuse
et un moment important pour tout le
reste du travail. C’est de cette étape
que va dépendre la précision des
ceuvres a restituer, la mise en place
des patines qui vont donner la crédi-
bilité du fac-similé (fig. 11-12).

Pour n’avoir aucune déforma-
tion un logiciel a été mis au point. Il
permet de projeter le clone 3D direc-
tement sur la paroi en résine. En ren-
trant les distances entre des points
remarquables définis sur la paroi et
I’'objectif, le logiciel met en place
Iimage de facon a garder la taille et
les proportions des sujets a repro-
duire. Ce logiciel permet aussi de
prendre des mesures directes dans
I’espace (fig. 13).

Pour le travail de modelage, des
outils adaptés sont inventés, des
charges de granulométries diffe-



rentes sont incorporées, des coquil-
lages sont moulés et insérés a la pate
(fig. 14-15).

Une fois les reliefs et microre-
liefs mis en forme la coloration peut
étre appliquée. Des jus de teintes dif-
férentes sont déposés, couches apres
couches prenant garde a ne pas
«boucher» la couleur de la paroi qui
doit conserver sa luminosité. Les pa-
tines se logent naturellement dans
les fissures, les éponges essuient les
zones érodeées (fig. 16-17).

La difficulté dans certains cas
est de retrouver les caractéristiques
plastiques de la paroi originale.
L’homme préhistorique a toujours
adapté ses techniques picturales au
support. Dans de nombreuses cavi-
tés les parois sont tendres et il suffit
de les toucher pour faire une
marque. Les peintres de Chauvet ont
joué avec ceci et ont gravés de nom-
breuses figures avec les doigts ou
avec des outils. En analysant ces tra-
cés ont peu se rendre compte de la
rapidité d’exécution et de la maitrise
de ces artistes.

Un fac-similé digne de ce nom
doit faire état de ces observations et
ne dois pas étre une simple «photoco-
pie» reproduisant mécaniquement
une ceuvre «pixel par pixel». Il est
donc impératif de retrouver les pro-
priétés du support et d’utiliser des
techniques similaires tout en repre-
nant la chronologie des gestes.

Le respect de cette méthode pro-
duit alors les mémes effets comme
pour le petit cheval gravé de Chauvet
ou des petits bourrelets de terre de
quelques millimétres sont en équi-
libre depuis trente-six millénaires
(fig. 18).

Le travail au charbon se fait
avec aussi avec des matériaux simi-
laires. Des branches de pin noir ont
été brulées afin d’obtenir des fusains
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de tailles différentes. Leur applica-
tion sur une paroi molle autorise l'es-
tompe qui produit une multitude de
gris. Ce jeu de dégradés donne l'effet
de modelé et de volume (fig. 19-20).

Les pigments rouges sont des
terres naturelles riches en oxyde de
fer. Affinée puis diluée elle s’applique
au pinceau ou au doigt. La diffusion
dans un support poreux rend ’'appa-
rence de l'action de l'eau au fil du
temps (fig. 21-23).

La caverne du Pont d’arc est la
reproduction de la grotte Chauvet. Ce
chantier s’est déroulé de 2013 a
2015, année de son ouverture au pu-
blic. Sa fréquentation a été de
600 000 personnes la premiére an-
née et est de 450 000 les années sui-
vantes. Ce chantier hors norme est le
plus grand au monde a ce jour. Il re-
produit plus de 9 000 m? de parois et
de sol.

Ce projet a nécessité des corps
de meétiers différents et fait coopéré
des méthodes industrielles, artisa-
nales et artistiques. L’essentiel du
volume a été fabriqué grace a des
profils métalliques ayant la forme de
sections de la grotte (fig. 24).

Cette structure a été recouverte
de grillage sur lequel ont été proje-
tées deux couches de mortiers. La
derniére a été sculptée pour donner
l'apparence de la roche puis patinée
(fig. 25).

Dans cet immense volume des
réserves ont €té prévues pour ac-
cueillir les fac-similés confectionnés
dans les ateliers d’Arc&Os. Des rac-
cords assurent la continuité des dif-
férents éléments. Les concrétions
sont rajoutées aux sols et sur les
murs (fig. 26). Les panneaux sont in-
tégrés au mortier (fig. 27). Les joints
gomment les différents matériaux
(fig. 28-29). Les calcites donnent la
cohérence de 'ensemble (fig. 30-32).



Puc. 1. MyAadzK rasn0-pOMaHCKOU CTaTyH

Fig. 1. Moulage de statue gallo-romaine

Puc. 2. Myasgzx depena B
[>xebeab Upxym Puc. 3. Myaax co cTogHKH MaTpo

Fig. 2. Moulage du crane de Fig. 3. Moulage du site des Maitreaux
Djebel Hiroud

Puc. 4. Jaunusie 3D ckaHUPOBaHUYI CBETHABHHUKA B AacKO

Fig. 4. Relevé 3D de la lampe de Lascaux
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Puc. 5. dpe3epHbIil CTAHOK C 5 OCAMH, ITI03BOAIIONIUME 00paboTKy 06bEMOB

Fig. 5. Fraiseuse 5 axes permettant 'usinage des volumes

SR

Puc. 6. MOHTa>K U3TOTOBAEHHBIX OAOKOB
TMIOAUCTHPOAA

Puc. 7. 3armoanHeHHE 000A0YEK CMOAOH

Fig. 6. Les polystyrénes usinés sont as- Fig. 7. Résinage des coques
semblés
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Puc. 8. MouTazk 000A04YEK

Fig. 8. Assemblage des
coques

Puc. 9. MoneAupoBaHME C IIOMOIIBIO ITPO-

Puc. 10. IlpoertnpoBaHre U300 paskeHUH
EIUPOBAHUS U300pazKeHUs

Fig. 9. Modelage sous projection d’image Fig. 10. Projection des images

Puc. 11. Ilponiecc MoaeAnpOBaHULI Puc. 12. MoneanpoBaHHUE TPELIUH U
TEKCTYPBI

Fig. 11. Modelage en cours Fig. 12. Modelage des fissures et tex-

tures
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Puc. 13. [IporpaMMHOe obecIiedeHue, IT03BOASIIOIIEE ITPOEIIUPOBAaTh H300paskeHus 6e3
nedopMartuii

Fig. 13. Logiciel permettant de projeter les images sans déformations

T

Puc. 14. MoageanpoBaHue

Fig. 14. Modelage

Puc. 15. YcraHoBKa UCKO-
IIaeMBIX OCTATKOB

Fig. 15. Mise en place de
fossiles
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Puc. 16. ITatuHa Puc. 17. IlaTHAa HA IIAHHO C OOABIIIMMH
ABBUIIAMH

Fig. 16. Patine Fig. 17. Patine panneaux des grandes
lionnes

Puc. 18. ®parMeHT I'paBIOPHI
IaAblIEM

Fig. 18. Détail gravure au doigt
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Puc. 19. 'uranTckuii
HUCKOITIaeMEBIH OA€HBb
[Ilose

Fig. 19. Mégacéros
Chauvet

Puc. 20. ITanHo c A0-
maaamu [Ilose

Fig. 20. Panneaux des
chevaux Chauvet

Puc. 21. ITauHO «CB4-
Tasa cBATBIX» llloBe

Fig. 21. Panneaux du
«sacré ceeur» Chauvet

17



Puc. 22-23. Hocopor Illose
Fig. 22-23. Rhinocéros Chauvet




Puc. 24. Apmatypa co croeM Heo6paboTaHHOTO IeMeHTa

Fig. 24. Armatures et ciment projeté

Puc. 25. Apmatypa U IIEMEHT mocAe 06paboTKHu

Fig. 25. Armature et ciment modelé
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Puc. 26. BctaBKa IIaHHO C PUCYHKaMH

Fig. 26. Intégration des panneaux ornés

Puc. 27. Boabmine 6u30HBI TAyOHHHOTO 3asa IlloBe

Fig. 27. Grands bisons salle du fond Chauvet
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Puc. 28. [TauHo c 6oabiuMU AbBaMu lllose

Fig. 28. Panneaux des grands lions Chauvet

Puc. 29. HYepHbIH MeaBeOb U KAABITUTOBAYd APAIIHpPOBKa

Fig. 29. Ours noir et draperie de calcite
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Puc. 30. Kpacuaga «0aboukan»

Fig. 30. «Papillon» rouge

Puc. 31. T'ayounnslit 3aa [llose
Fig. 31. Salle du fond Chauvet
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Puc. 32. Ilaguo c aouragsMmu llloBe

Fig. 32. Panneaux des chevaux Chauvet

Références

1.  Stratigraphie sur le site de Pt Bost a Neuvic (24). Dim 4 x 1 m / Musée Na-
tional de Préhistoire.

2. Foyer sur le site des Gilets déviation Bergerac (24). Dim 2,5 x 2,5 m. Fouilles
INRAP MNP et INRAP.

3.  Stratigraphie du site de Vauffrey a Castellenaud (24). Dim 5 x 1,2 m. Fouilles
JP Rigaud pour MNP.

4.  Aire de débitage site des Maitreaux a Bossay sur Claise (37). Dim 2,5 x 2,5 m.
MNP et musée du Grand Préssigny.

5.  Zone foyer sur le site de Pech de I’Aze IV a Carsac (24). Dim 4 x 1 m. Fouilles
H.L. Dibble pour MNP.

6. Aire de débitage sur le site de Cantalouette Bergerac (24). Dim 1,2 x 1,2 m.
Fouilles INRAP pour MNP.

7.  Stratigraphie sur le site de Cantalouette déviation Bergerac 24. Dim 4 x
1,5 m. Fouilles INRAP pour MNP.

8.  Aire de débitage sur le site de Cantalouette déviation Bergerac 24. Dim 2,5 x
2,5 m. Fouilles INRAP/MNP.

9. Foyer sur le site de Castelmerle a Sergeac 24. Dim 1,2 x 1,2 m. Foulilles
R. White pour MNP.

10. Stratigraphie sur le site du Piage a Fajolles 46. Dim 2,5 x 1 m. Musée National
d’Histoire Luxembourg.

11. Graffiti au Chateau de Chinon 37 attribué a Jacques de Mollay. Dim 1 x 1 m.
Pour le CG 37.

12. Structure au sol site de El Arourha II Rabat Maroc. Dim 2,5 x 2,5 m. Musée
de ’'homme, INSAP.

13. Stratigraphie et foyers du Roc de Marsal. Fouilles H. Dibble pour le MNP.
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14. Stratigraphie du site de Jonzac Charente-Maritime. Dim 3,5 x 1 m. Pour la
Cc du pays Royannais AO.

15. Crane et ossements en place de Djebel Hiroud, Maroc. Dim 1 x 1,5 m. Max
Planck Institute / INSAP.

16. Stratigraphie du Roc de Marsal. Fouilles H.L. Dibble pour le MNP.

17. Moulage d’un four de verrier gallo-romain. Auditorium de Bordeaux. INRAP.

18. Stratigraphie et foyers du Roc de Marsal. Fouilles H. Dibble pour le MNP.

19. Plaque foyére gallo-romaine, site de «Lacoste». Fouilles préventive Chr Sireix,
INRAP.

20. Crane et ossements en place la grotte des Contrebandiers, Maroc. Dim
1 x 1,5 m. H.L. Dibble/ INSAP.

21. Stratigraphie du site La Ferrassie, Fouilles A. Turq. MNP.

Moulages de pieces

1. Lampe et sagaies de la grotte de Gabillou pour Musée National de Préhistoire.

2. Remontage de silex du site de la Folie 86 pour I'INRAP.

3. Deux tétes et une Minerve gallo-romaines du site de Castelculier 47. La prod
est dans le pré.

4.  Silex de la grotte de Pech-Merle Musée de Pech-Merle.

5. Moulage de perles en panier et pendentifs, Castel Merle (24) Musée d’Auri-
gnac.

6. Vingtaine d’objets lithiques, osseux mallette pédagogique PIP/INRAP/CDDP.

7.  Plaque pectorale et piece métallique de forge/ INRAP.

8. Moulage d’'une centaine de piéces lithiques et osseuses/ Bac de fouille PIP les
Eyzies CG 24 AO.

Fac-similés

1. Fac-similés grotte des Combarelles 1999 pour public spécifique pour le
Centre des Monuments Nationaux.

2. Fac-similés grotte Fond de Gaume 2003 pour le Centre des Monuments Na-
tionaux.

3. Remontage de la Frise des Cerfs de Lascaux Musée du Thot CG 24 et Semi-
tour Périgord.

4.  Reconstitution du «panneau des chevaux» grotte Chauvet. Musée de Teverga,
Espagne.

5. Reconstitution systéme hypocauste échelle 1. Dim 2,5 x 2,5 x 2,85 m. «Mou-
lin de chez Bret» Jonzac 17 Semdas.

6. Fac-similés grotte de Marsoulas Gd panneau Bisons, Chevaux... Dim
7,5 x 3,2 m. Expo Origine de 'art CG 09 AO.

7. Restauration de Lascaux II fac-similé de Lascaux. Travaux en cours 3 mois /
an sur 4 ans Semitour / CG 24.

8. Fac-similé de la grotte Chauvet. 250 m? de parois ornées.

OT IIELIIEPHI IITIOBE A0 IIEIIEPHI IIOH A'APK

JasBum FOre!
Buecennasa 22 utong 2014 r. B kuBonuckio Ilon a'Apk, u3BecTHad
Crrcok Bcemupuoro HacAeHs Kak remniepa IlloBe, aBageTcd o0BEK-
IOHECKO, mnemepa ¢ HacKaaAbHOU TOM IIPOEKTa II0 CO3JaHHUI0O MaKeTa

1 PyroBOOUTEAD IIPOEKTA 10 CO3MaHUI0 MakKeTa Iteuiepsl llloBe, mokTop hruaocoUH I10 reO AU CIIH-
nanHaMm ([Tapuxk, Ppannus«a).

24



IIeniepsl oa HaszBaHueM IloH O ApK.
C 2008 r. ObIAM OOBEOAMHEHDBI TEXHH-
YyeCKHEe W Hay4dHble 3HAHUS AT CO-
34aHUsS MaKeTa, HE YCTYIHIalollero

HaCTOLIIeN Ienepe, HEIOBTOPUMOM
U VHHUKaAABHOM. OTOT KYABTYPHBIHA
IIPOEKT OTAMYAETCSI 3HAUYUTEABHOU
Hay4YHOH COCTaBASIOLIEH.

KyABTYpPHBIH IIPOEKT AASL TEPPHTOPHH

B 2007 r. ipu nmoamepskKe rocy-
JapcTBa OBIAO IIPHHSTO pPeEIIEHUE
Ha4dyaTh IIPOEKT I10 BBEAEHUIO B HAYU-
HBIH 00OPOT KYABTYPHOTO HACAEIHS
IIelepbl C HACKAABHOM >XKHBOITUCHIO
ITon a'Apk, M3BECTHOM Kak IIelepa
[IloBe. Brian ompemeAeHbI IBE IIEAH:
BHECTH IIEIIEePy C HAaCKAABHOM XKHUBO-
nuckio B Cricok BceMupHOro Hacae-
mug FOHECKO m u3roroBUThH ee pe-
IPOAYKIIHMIO OAS IITHPOKOTO IIOCellle-
Husa ([lemrepa Ilon m'Apk). Otu nBe
IIEAM CTaAH COCTaAaBHOM YaCTBIO Tep-
PUTOPHUAABHOTO IIPOEKTAa, IIEABIO KO-
TOPOTO SABASIETCS VCUAEHHE UHaA-
MUKH 3KOHOMUYECKOTO, TYPHCTHUEe-
CKOT'0 U KyABTYPHOTO Pa3BUTH4L B [€-
napraMeHTe Apaerl.

B 2008 r. o npoekty «Ilemepa
IToun m'ApK» ObIA OOBIBAEH MEKIYHA-
POOHBIN apXUTEKTYPHBIA KOHKYVPC.
IIpoerkT, craBHINM AaypeaToM, OCHO-
BaH Ha ABYX 0a30BbIX MOMEHTaX: pe-
npoaykuud neuieps!l [IloBe u meHTP
HHTEPIIPETALIHNH.

Penmpoaykiys melepbl mpemHa-
3Ha4YeHa JAd IPOOYKIEHUS SMOIIMIHA,
KOTOPBIE MOXKHO HCIBLITATH B HACTOS -
e TIelniepe, VyBUAEB MIEOEBPHI,
HapHUCOBaHHbIE HAIIIMUMH OT/JAA€H-
HbIMHU mpeakaMu 36 000 aer Tomy

Hazan. Yto KacaeTcd IIeHTpa UHTEP-
IpeTalyy, SBASISICh YaCThIO IIOCTOSH-
HOM 2Kcmo3unuu B 650 M2, oH mIpen-
CTaBAdIET CO0OM ecTecTBEHHOE U
KYABTYPHOE OKpPYV:KEHHE, B KOTOPOM
5BOAIOIIMOHHPOBAA YEAOBEK OPHHBb-
SIKCKOH KYABTYPBbI, €r0 00pa3 KU3HU
U HaACKaAbHVIO KHBOIIUCH, COCPEO-
TOYEHHYIO BOKPYT H300pazkeHUM Iie-
uieps! llose.

OTH OBa LIeHTpa IIPEACTABAEHDI
B paMKaX COBPEMEHHBIX KYAbTYPHBIX
HUHCTaAASIIIHH:

- 3aA BPEMEHHBIX JKCIIO3UIIUHI
(500 M?), oTBeYawUIU¥ MHPOBBLIM
cTaHgapTaM,;

- acnaaHazga (S5 000 Mm2) masg po-
BE/ICHUS MEPOIPUSITHUH HA OTKPHITOM
BO3yXE;

— aHUMAaIlMOHHEBIE 3aAbI C y4eb-
HBIMHU IIelleEpaMH, TA€ IIPOXOAAT Ma-
CTEP-KAACCHI OAS MOAOIEKH.

KoMIIAEKC BKAIOYAET TaKXKeE pPe-
cTOopaH, KHOCKH U ITPOCTPAHCTBO AL
npueMa mnoceTutreseii. OOIIas IIAO-
maae mmpoekra cocraBager 9 000 m2
3MaHui, PACIIOAOKEHHBIX Ha AAH[I-
nrapTHOM IIPOCTPAHCTBE OKOAO IIST-
HaAllaTH FeKTapoB.

Bocco3nanue aaa noxasa HeBHAHMoOro: Maker

Kak co3mate MaxkeT IeIlephl
IlloBe, He MMesd BO3MOIKHOCTH CBO-
0OMHO M TIIOCTOSHHO paborarh B
HacToslled mnermlepe? 3HAUYUTEABHBIE
pasMmepsbl mnellepbl [IloBe U orpaHu-
YeHHbIE BO3MOXKHOCTH /IOCTYTIa K HEeH
nmoTpeboBaAn Cco3MaHUS OPUTHHAAB-
HOH TE€XHOAOTHYECKOMN M HAYYHOMH Me-
TOJOAOTHH JIASL Pa3pPabOTKH U pPeasu-
3alluM MakeTa Iielepnl. TeM He Me-

25

Hee, HECMOTPs Ha YCOBEPIIIEHCTBOBA-
HHE KOHIIENITYaAbHBIX METOMOB, MbI
KOHCTATHUPOBaAH HEBO3MOXKHOCTE Pe-
aAbHO TIIOAHOCTBIO BOCCO34aTh IIe-
miepy. [loaTomMy mast BBIOOpa BO3MOIK-
HBIX BAPUAHTOB OBIAO HAYATO 00CYXK-
nenve c¢ HaydyHbIM KOMHTETOM BO
raaBe ¢ (PPaHIy3CKUM CIIEITHAANCTOM
II0 JOMCTOPHYECKOMY Iiepuoay 2Ka-
HoM KaorT. BBIAO 3adHKCHpPOBaAHO



O(PHUIIMAABHO, UTO JOAXKHA OBITH BOC-
co3laHa OCHOBHASI 4YaCTh HaCKaAb-
HOTO XYIOXKECTBEHHOTO HAaCAEIHS.
Taxske OBIAO ITPUHLATO PENIEHUE yIe-
AUTL caMoe OOABIIIOE BHUMAaHHE I'eO-
AOTHYECKOM YaCTH U aKTHBHBIM T'€0-
MOPJOAOTHYECKHM IIpOIlleccaM B IIe-
miepe llloBe. HakoHell, rmaseoAuTHIE-
CKHEe aHTPOIIOTeHHbIe H3MEHEHHS,
KaK M ITAaA€OHTOAOTHYECKOE M HMXHO-
AOTHYECKOEe HacAeaue, TaKXKe
JOAXKHBI OBIAM 3aHSTH 3HAYHUTEALHOE
MECTO B BOCCO3JaHHOM MAaKeTe.

A paboThl B HACTOMAIIEH IIe-
IIepe HYKHO OBIAO yYECTH TpeboBa-
HHUdg O0€e30IIaCHOCTH M COXPaHHOCTH.
MBI TIOCTOSSHHO BXOIHAHM Tyda, O[-
HAaKO ITOCEIIeHHE MEIEPhI JAUAOCH He
boaee OIBYX 4acoB (5 4eAOBEK MaKCH-
MYM JAL KasKI0ro Bxoaa). YTobbl MU-
HHUMH3UPOBATh BPE OT 3THUX IIOCEIIIE-
HHIi, pabora 1o co3maHuio Makera
IIPOBOJUAACE HMCKAIOYHUTEABHO C IIO-
MOMIBIO ITUPPOBOH KOMHH HACTOS-

nieii memepnbl. BriOpaHHBIH 11HdPO-
BOM MeTO pa3paboTKU KOHIIEIIIIHH
HMeEA IIPEUMYIIECTBO B TOM, YTO Oa-
BaA BO3MOXKHOCTEL paboTaThb 3a Ipe-
IeAAMH HACTOLIIEH IIellephbl, 0e3
HaCTOSTEABHOM IIOTPEOHOCTH BXO-
OUTHh TyJa U BPEIUTH €€ COXPaHHO-
ctu. Mcxoma mu3 aToro dakra, Kaxk-
ObIH BXO/, B IIEIEPY IIPEACTABASIA CO-
Ooii ceancwl cbopa HHGPOPMAIUHU U
IIPOBEPKHU / IOATBEPXKIAECHUL. OTOT
IIOAXOM IIPHUBEA K CO3IAHUIO ITU(PPO-
BOM KoITMH OymayIero Makera, COCTO-
4IIeT0 U3 CeKIMi B Maciarabde 1:1 K
HacTodle mneinepe (puc. 1). Pas-
Mepbl MakeTa roBopsIT caMH 3a cebs:
3 000 M2 HOBEPXHOCTH IIOYBEHHOIO
caod, 8 200 M2 pa3BepPHYTHIX IIOBEPX-
HocTteli. Kak ToABKO Kopryc Makera
ObIA 3adPUKCHPOBAaH, Hadarachb KpoO-
IIOTAUBasg paboTa 10 Hay4YHOMY OITH-
CaHHIO C JUPEKTOPOM KOMAaHObI MC-
caeqoBaTeaeil memepsl Illoe, Kyma
BXOIHAU TAK3Ke IreOMOPOAOT U TTase-
OHTOAOT.

IIpoeKT M HAy4YHBIH MHD

OT 3ambIcAa [0 pPa3paboTKH,
KaxKObIM 3Tall peaau3anu Makera
COIIPOBOKIAAH y4eHbIe. Kpome
3TOTO, OALd TOrO, 4YTOOBI BCE ydacT-
HUKH IIpollecca H3TOTOBAEHUS Ma-
KeTa Iellepbl UMEAU OOIIHe IIpe-
CTaBA€HHS, OBIAM OPraHHu30BaHbI 3a-
HATHS 10 MHHEPAAOTHUH H apXeOAO-
ruu B neirepe IllloBe AAd OCHOBHBIX
HCIIOAHUTEAEH (CKYABIITOPOB, XYI0XK-
HHUKOB, CIIEIIMAAMCTOB IT0 M3TOTOBAE-
HHUiI0 1aactMacc). Korma memrepa
ObIAA HELOCTYIIHA, Mbl BHIBO3HUAU HC-
IOAHUTEeAeH B cocemHUeE IEeUIepPhl, B

KOTOPBIX MMEAHCH HIEHTHYHEIE OCa-
no4Hble pamuu (memiepbl MamaeH,
Cau-Mapceab, Opunbak, Illopasi).
39TO COOOIIECTBO pa3BHBAAO OOIIME
IPUHIAILI HAYIHOM KYALTYPBI U JI€-
AMAOCH MMM, obAerdas QHUAAOT, CIIO-
COOCTBOBABIIHH yCIiexy mmpoekTa. Ta-
KUM o0pasoM, IIocenias IIOAAMHHYIO
nemniepy IlloBe, y4acTHHKH IIPOEKTa
CMOTAHM OCO3HATh 3HAYUMOCTL IIe-
IIEPBLI, U, CAEJOBATEALHO, BAaXXHOCTbH
M OTBETCTBEHHOCTDH CO3/aHusI ee Ma-
KeTa.

ITauHO C HaCKaABHOH JKHBOIITHCBHIO,
3KcnepnmeHTaA5Hmii aperAornqecxnii nmoaxon

I[TpennpudaTig, KOTOPBIM OBIAO
IIOPYYEHO BOCCO3JAHHE  XyOO0Ke-
CTBEHHOTO HACAEIHs, HCIIOAB30BaAU
Hay4HbIM rmoaxon. HabaoneHnue, ure-
HUE, OIIpeAeACHUE U ITPUMEHEHHE OT-
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HOCHTEABHOMN XPOHOAOTHH B HM3TOTOB-
A€HUH TIaHHO, KaK U TEXHUYECKUX
CPEACTB U METOMOB, ITO3BOAUAU MaK-
CUMAaABHO ITPUOAU3UTHCHA K ITAACOAH-
THYECKOMY XKECTY, A€XKAIIlEMy B OC-
HOBeE OpHaMeHTalluu elepbl



(puc. 2). Ha o0me#i mnaon@agu B
240 M2 HacTeHHBbIE M300pazkeHUus
pa3BepHyThl Ha 22 pa3AUYHBIX

IIaHHO, BOCIIPOU3BENEHHBIX Ha ITOAU-
MEPHOM OCHOBE. OTOT TOAXOM OAS
BOCCO3MaHHS ITaHHO C HACKaAbHOM
JKHUBOITMCBIO OITMpaeTcd Ha BUAEHUE
apxeoAora-3KCIepUMeHTaTopa.
31meck Tak>Ke HCIIOAB3YETCS Iy-
IIAUKAaIUs pa3Mep — CBOHMCTBA TOIIO-
rpadpUYeCKUX CKAOHOB, K KOTOPBIM
ydeHble HE MOTYT NPUOAHU3UTHECHA B

HaCTOSIIEN Ielepe n3-3a pUcKa IIo-
BPEXOEHUs TIOYBEHHOTO IIOKpoBa
(puc. 3). Baaromapsas H3roTOBAEHHIO
IIOAMMEPHBIX CKAOHOB, apXeOAOTH U
reOAOTH CMOTAM OCO3HaTh TOIIorpa-
(PUIECKYIO CAOKHOCThP HEKOTOPBIX
IIAHHO C HACKAABHOH >XHBOIIHCHIO
3TOT0 OPUHBLSIKCKOTO CBSTHUAUINA, B
YaCTHOCTH, O0AbIIIOH ppecku ¢ Pean-
JTaMH, pa3Mepbl KOTOpoH in situ aB-
ASIFOTCSI CAOXKHBIMHU JIASI BOCIIPUSTHUS
U BII€YATASIOIIMMH.

I'eomopdosorudyecCKHi KOMIIOHEHT

KagyecTBO BOCCO3IaHHBIX H300-
pPasKeHUH B OOABIIIOM CTEIIEHU 3aBHU-
CHT OT BOCCO3JaHHOM I'€OAOTHYECKOH
cpenpl. HaydyHass KOHIIEHIIHMS 3THUX
M300paskeHuil TaKxKe COIIPOBOXKIA-
AaCh KOHCYABTAIIMSIMH V4ieHbIX. Ha
IpeaBapUTEABHOM 3Talle Oblra pas-
paboTraHa Hay4yHasd METOIOAOTHA,
OITMChIBaAlOIIAs T'€OAOTUYECKHUM U I'eo-
MOPJOAOTHYECKHUIH  KOHTEKCT IIe-
uiepsrl [HloBe. KoHnleniiusa cocrosiaa B

peaAn3aliliid TI€OAOTHYECKOM KapTo-
rpacduu 3D MaxkeTra, UCIIOAHEHHOH B
3D dopmarte, cocrodauie u3 52 oca-
MOYHBIX dpaliuii, oITMcaHHbIX B ['eono-
TUYECKOM XKypHaae (puc. 4).

OTHU ABa ONIPEAECAIIONINX KOMIIO-
HeHTa ObIAM HacTosIIeH ITporpaMMoi
co3zgaHus MakeTra, KOTOPYIO CA€IO-
BaAO OCYILIECTBUTH (pHUC. 5-7).

Ilemepa c IIECIICPHBIMH MEABECASIMH

ITemmepa IlloBe 6oaee Bcero mus-
BECTHA CBOUMHM HACKAABHBIMH PH-
cyHKaMHi. B Heli Takxke ObIAO
"HaiineHo 6oaee 4 000 uUcCKoOIaeMbIX
OCTaHKOB, I10 OOABIIIEH YacTH MeaBe-
KbUX (98 %). A U3TOTOBAEHUS KO-
I OCTAHKHU OBIAM OTOOpAaHBI IIaAe-
OHTOAOT'OM, KOTOPBIA TaKXKe OIIpee-
AHMA BX MECTOpacIionOKeHHe B Ma-
KeTte. Bcero 310 okoao 500 KocTeli, U3
HUX 52 yeperna caMIlOB, CAMOK U MeJI-

BexKaT, KOTOpPbIE OBIAM BOCCTaHOB-
A€HBI, TpPaHCHOPMHPOBAHLI (CAO-
MaHBbI UAH IIOBPEXX/A€HbI) 1 BHOBB II0-
MEIIEHbl Ha TO4YHBIE IIO3ULIMU B Ma-
KeTe. B momnoaHeHre K 3TOMYy Hacae-
OUI0 TIPEACTaBAEHBI AOTOBa, yaaphbl
KOITEH U MEOBEXbS IIEPCTh, YTOOBLI
[IOKa3aTh BaXXHOCTb IIOCEUIEHUd U
POABL MeABeIe B HACTOLIIEM IIe-
mepe, Kak U €€ CUMBOAMYECKYIO BO3-
MOXKHYIO CBsI3b C yeaoBekoM 36 000
AET Hazajl.

BeIBOZ

Kpome cBoero TexXHHYECKOIO U
HaAy4dHOro ycrexa, MaxkeT Ieniepsnl
IlloBe BomAaoIIaeT cobOM co3maHue
HACTOSIIEr0 O00BbeKTa KyALBTYPHOTO
HacAeIHs B COOTBETCTBUH CO 3HAYU-
MOCTBIO IIepBO3/JaHHOM IIeniepbl. Ma-
KET SBASETCd MaMATHBEIM OOBLEKTOM,
CIIOCOOCTBYIOIIUM BBIXOAY H3 HEOBI-
THUSI U OCO3HAHUIO 3HAYHMMOCTHU IIOMI-
AVHHON Imelepbl B yMaxX AOAEeH U
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MEXAYHAPOAHOM KYABTYPHOM COO00-
IIECTBE, VCHUAEHHBIM €€ CTaTyCOM
oobekTa  BceMupHOro  HacAegus
FOHECKO. HakoHell, MakeT meinepsbl
IIToBe aBAseTCS METOAOM HMCIIOAB30-
BaHHS AayTEHTHYHOTO apXeoAOTHde-
CKOT'0 HaCAeHsl, CKPbITOI'O B HACTOSI-
e 1meiepe; MakeT CIOCOOCTBYET
€ro 3allluTe, CHMXKad Ha JaHHBIM MO-



MEHT DPHCK 3a0BE€HUI I[IAAECOAUTHYE-
CKOTO O0OBEeKTa, KOTOpPBbIH HaBCeraa

OCTAHETCSI CKPBITBIM [AS IIHUPOKOH
IyOAUKH.

DE LA GROTTE CHAUVET A LA CAVERNE DU PONT D'ARC
David Huguet!

Inscrite le 22 juin 2014 sur la
Liste du Patrimoine mondial de
I'UNESCO, la grotte ornée du Pont-
d'Arc dite grotte Chauvet a fait 1'objet
d'un projet de réplique nommeé Ca-
verne du Pont d'Arc. Dés 2008, des

compétences techniques et scienti-
fiques ont été agrégées pour produire
une réplique a la hauteur de la véri-
table cavité, exceptionnelle et
unique. Ce projet culturel se dé-
marque par limplication forte du
monde des chercheurs.

Un projet culturel pour un territoire

En 2007, il est décidé d'initier,
avec le soutien de 1'Etat, un projet de
valorisation du patrimoine de la
grotte ornée du Pont d'Arc dite grotte
Chauvet. Deux objectifs furent fixeés:
Inscrire la grotte ornée sur la Liste du
Patrimoine mondial de 'UNESCO et
en produire un réplique ouverte a
tous (La Caverne du Pont d'Arc). Ces
deux objectifs furent intégrés dans
un projet de territoire visant a renfor-
cer la dynamique de développement
économique, touristique et culturel
en Ardéche.

En 2008, la Caverne du Pont
d'Arc fit 1'objet d'un concours inter-
national d'architecture. Le projet lau-
réat est fondé sur deux poles: la Ré-
plique de la grotte Chauvet et un
centre d'interprétation.

La Réplique de la grotte est des-
tinée a susciter ’émotion que l'on
peut ressentir dans la véritable cavité
face aux chefs-d’oeuvre dessinés par
nos lointains ancétres il y a 36 000
ans. Quant au centre d’interpréta-

tion, il présente au sein d’'une expo-
sition permanente de 650 m?, ’envi-
ronnement naturel et culturel dans
lequel évoluait ’homme de culture
aurignacienne, son mode de vie et
l’art pariétal centré autour des repreé-
sentations de la grotte Chauvet.

Ces deux podbles sont accompa-
gnés par des équipements culturels
complémentaires:

— une salle d'exposition tempo-
raire (500 m?) répondant aux normes
internationales;

—une esplanade (5 000 m?) des-
tinée a recevoir des manifestations
en plein air;

— des salles d’animation dou-
blées d'une grotte pédagogique ou se
déroulent les ateliers des jeunes pu-
blics.

L’ensemble est complété par un
restaurant, une boutique et un es-
pace-accueil. La surface totale du
projet comprend 9 000 m? de bati-
ments répartis au sein d'un espace
paysager d’'une quinzaine d’hectares.

Restituer pour montrer l'invisible: La Réplique

Comment produire une réplique
de la grotte Chauvet sans pouvoir
travailler librement et constamment

dans la cavité originale? Les dimen-
sions importantes de la grotte Chau-
vet et les faibles possibilités d’y accé-
der impliquérent la mise en place

1 Chef de Projet de la Réplique de la grotte Chauvet, PhD géosciences (Paris, France).



d’'une méthodologie technologique et
scientifique originale pour concevoir
et réaliser la réplique de la grotte.
Néanmoins, malgré la sophistication
de la méthode de conception, nous
avons constaté l'impossibilité maté-
rielle de restituer la cavité dans sa to-
talité. Aussi, une réflexion devant
conduire a des choix fut engagée avec
le Comité scientifique présidé par le
préhistorien francais Jean Clottes. Il
fut acté que l'essentiel du patrimoine
pariétal devait étre restitué. Il était
également acquis d'accorder une trés
grande importance a l'encaissant
géologique et aux processus géomor-
phologiques actifs dans la grotte
Chauvet. Enfin, les aménagements
anthropiques paléolithiques ainsi
que le patrimoine paléontologique et
ichnologique devaient également te-
nir une place significative dans la ré-
plique.

Pour travailler dans la véritable
grotte il fallait composer avec les im-
pératifs de protection et de conserva-
tion. Nous y entrions réguliérement
sans toutefois pouvoir y rester plus
de deux heures d'affilée (S personnes

maximum a chaque entrée). Pour
pallier cela, le travail de conception
de la Réplique fut mené uiquement
grace au modele numeérique de la ve-
ritable grotte. La méthode de concep-
tion informatique privilégiée présen-
tait 1'avantage de pouvoir travailler
hors de la véritable grotte sans le be-
soin impérieux d'y entrer et d'en per-
turber la conservation. De ce fait, en-
trer dans la grotte consistait en des
séances de collecte d'informations et
de vérification/validation. Cette dé-
marche aboutit a la conception du
modele numérique de la future Ré-
plique, constitué de sections a
l'échelle 1 de la véritable grotte
(fig. 1). Les dimensions de la Reé-
plique sont éloquentes: 3 000 m? de
surface au sol, 8 200 m? de surfaces
développées. Une fois l'enveloppe de
la Réplique figée, un travail méticu-
leux de description scientifique put
alors débuter avec le directeur de
I’équipe recherche de la grotte Chau-
vet, un géomorphologue et un pa-
léontologue, ces derniers étant égale-
ment membres de cette méme
équipe.

Le projet et le monde scientifique

De la conception a la construc-
tion, chaque étape de la réalisation
de la Réplique fut accompagnée par
les scientifiques. En outre, afin de
doter I'ensemble des intervenants et
des entreprises d’'une culture com-
mune, des séances de formation au
monde minéral et archéologique fu-
rent mises en place au sein de la
grotte Chauvet que nous avons tenteé
de partager avec les techniciens-clefs
de l'opération (sculpteurs, artistes,
plasticiens). Lorsque la grotte était
inaccessible, nous emmenions les
entreprises dans des cavités voisines

présentant des faciés sédimentaires
identiques (grottes de la Madeleine,
Saint-Marcel, Orgnac, Choranche).
Cette communauté humaine déve-
loppa et partagea les bases d'une cul-
ture scientifique communes qui faci-
literent les échanges qui contribue-
rent a la réussite du projet. Ainsi, en
visitant la véritable grotte Chauvet,
les entreprises et autres intervenants
ont pu prendre conscience de la ri-
chesse de la cavité et, par consé-
quent, de l'importance et de la res-
ponsabilité d'en réaliser la réplique.

Les panneaux ornés, une démarche archéologique expérimentale

Les entreprises chargées de la
restitution du patrimoine orné ont



employé une démarche scientifique.
L'observation, la lecture, la détermina-
tion et l'application d'une chronologie
relative dans la réalisation des pan-
neaux, ainsi que les outils et moyens
techniques mis en oeuvre ont permis
d'approcher au plus prés le geste pa-
léolithique a l'origine des ornementa-
tions de la grotte (fig. 2). Sur une sur-
face totale de 240 m?, les representa-
tions pariétales se déploient sur 22
panneaux distincts reproduits sur des
fonds en résine. En cela, la démarche
employée pour la réalisation des pan-
neaux ornés emprunte a une vision

d'archéologue expérimental. A cela
s'ajoute la duplication grandeur-na-
ture des parois topographiques que les
scientifiques ne peuvent approcher
dans la vraie grotte au risque d'en per-
turber les sols (fig. 3). Grace a la fabri-
cation des parois en résine, archéo-
logues et géologues purent prendre
conscience de la complexité topogra-
phique de certains panneaux ornés de
ce sanctuaire aurignacien, notamment
celui de la grande fresque des Félins
dont les volumes sont in situ aussi peu
perceptibles que surprenants.

L'encaissant géomorphologique

La qualité des décors restitués
provient grandement du cadre géolo-
gique restitué. La aussi, la conception
scientifique de ces décors a bénéficié
d'un accompagnement scientifique. En
amont, a été rédigée une méthodologie
scientifique décrivant le contexte géolo-
gique et géomorphologique de la grotte
Chauvet. La conception a consisté en

la réalisation d'une cartographie géolo-
gique 3D de la Réplique injectée dans
le modeéle 3D alors riche de 52 faciés
sédimentaires décrits dans un Carnet
géologique (fig. 4). Ces deux outils dé-
terminants furent le véritable pro-
gramme de réalisation de la Réplique a
mettre en oeuvre (fig. 5-7).

Une grotte a ours des cavernes

La grotte Chauvet est principale-
ment réputée pour son patrimoine
orné. Elle contient également plus de
4 000 ossements fossiles, trés majori-
tairement ursins (98 %). Les osse-
ments a dupliquer furent sélectionnés
par un paléontologue qui en assura
également le positionnement dans la
Réplique. Au total, ce sont environ 500
ossements, dont 52 cranes d'individus
males, femelles et juvéniles qui furent

restitués, transformés (brisés ou alté-
rés) et repositionnés précisément dans
la Réplique. En complément de ce pa-
trimoine, bauges, griffades et polis
d'ours enrichirent la Réplique pour
montrer l'importance de la frequenta-
tion et le role de l'ours dans la vraie
grotte ainsi que son lien symbolique
probable avec 1'homme il y a 36 000
ans.

Conclusion

Au-dela de sa réussite technique
et scientifique, la Réplique de la grotte
Chauvet incarne la création d'un véri-
table site patrimonial a l'avenant de
limportance de la grotte originale. La
Réplique est un objet mémoriel qui par-
ticipe a 1'émergence et a I'ancrage de la
véritable cavité dans les esprits et dans
le paysage culturel international ren-
forcé par son statut du site Patrimoine
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mondial de 1'UNESCO. Enfin, la Ré-
plique de la grotte Chauvet est un outil
pour la valorisation du patrimoine ar-
chéologique authentique caché dans la
véritable cavité ; La réplique en favorise
la protection en gommant pour le mo-
ment le risque d'oubli d'un site paléoli-
thique qui restera invisible a jamais.



Puc. 1. CpaBHHUTEABHBIE BUIBI HA CXEME TIEITEPhI (BBEPXY) U €€ MOZIEAU (BHI3Y CIIpaBa). 30HbBI, BbI-
JeAeHHBIE 1IBETOM ([IAAH TIEIIEePhI) SIBASTIOTCH CEKTOPaMH, BEIOPAHHBIMU JAST Pa3pabOTKY OyayIiett
MOZIeAU (BHH3Y CITpaBa). OTU IIBETHbIE 30HbI ITPEICTARASIIOT OTIEABHbIE CEKTOpA Ielliepbl, 00pa3o-
BaHHbIE U3 (pparMeHTOB ITOYBEHHOIO ITOKPBITHH, CKAABHOM OCHOBBI 1 CBOJIOB IIeIliepbl. BrineaeH-
Hble Ha [TAAHE TIeIePhl, 3aTeM pa3MellleHHbIe Ha TTAaHe MOIEAN PACTIOAOZKEHHE ITUX 30H COOTBET-
CTByeT PaclpeIeACHITIO M IPOCTPAHCTBEHHOM OpraHM3aIi PUCYHKOB B HACTOAILIEH TIeIrepe

Fig. 1. Vues en plan comparées de la grotte (en haut) et de sa réplique (en bas a droite). Les zones
colorées (plan de la grotte) sont les sections sélectionnées pour former la future réplique (en bas a
droite). Ces cellules colorées représentent des sections de grotte unitaires formées de pans de sols,
parois et voutes. Sorties du plan de la grotte puis agencées dans le plan de la réplique, leur agence-
ment respecte l'ordonnancement et 'organisation spatiale des figures dans la veritable grotte

Puc. 2. I3roToBAEHME [TaHHO C HACKAABHOM KUBOIMTHCEHI0. KOpITyC 13 HOAMMEPHOM CMOABI TOYHO

BOCITPOM3BOIUT TOITOrpadorio melepbl. HaBepxy CIIpoelpoBaHbI U BEIBEPEHBI N300PasKEHIs,
BOCITPOU3BEIEHHbIE TEXHUKAMHI

Fig. 2. Réalisation d'un panneau ormé. La coque en résine reproduit fidélement la topographie de la
grotte. Dessus sont projetées et calées des images que les techniciens reproduisent
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Puc. 3. TloaumepHBIe KopIiyca ¢ U300paskeHUIMHU, TOTOBbIE Oad COOPKH C TeoAOTHYe-
CKUMH KOMIIOHEHTAaMH, U3TOTOBAEHHBIMHY M3 AQHAIIIA(THOTO CTPOUTEABHOTO pacTBOpa

Fig. 3. Coques en résine ornées prétes a étre emboitées dans les décors géologiques de
la Réplique constitués de mortiers paysagés

Puc. 4. Bun popmata 3D Mogeau nerteps lllose. Kasknaga ocamounaa darmuss COOTBET-
CTBYyeT OIHOM pa30UBOYHOU ceTKe. TakuM 06pa3oM, MbI BOCCO3JAAU ITOAHYIO I€OAOTHYe-
ckyto kaprorpaduio 3D mnemeps! [IloBe nag Hanboasee TOYHOTO BOCCO3IaHUS €€ MaKeTa

Fig. 4. Vue du modele 3D de la Réplique de la grotte Chauvet. Chaque faciés sédimen-
taire correpsond a une trame. Ainsi, nous avons recrée une cartographie géologique
3D compleéte de la grotte Chauvet pour la bonne réalisation de sa réplique
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Puc. 5. MeTaaanyeckuit kapkac oyaymniero makera. CTpyKTypa npenBapset coboit Boc-
co3naBaeMble (pOpPMBI

Fig. 5. Squelette métallique de la future réplique. La structure préfigure les formes de
la reconstitution

.l | ¢
AN
i \
Puc. 6. CCKI_II/II/I CMOJAEANPOBAHHLBIX U IIOKPBITBIX maTuHOH CBOJOB. Hcroab30BaHHBIE
M300paskeHUs BOCCO3IAI0T BUAUMBIE T'YMYyCOBBIE IIOTOKH B HACTOSIIEH ITEIEPe

Fig. 6. Sections de voutes sculptées et patinées. Les peintures employées restituent les
écoulements humiques visibles dans la véritable grotte
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Puc. 7. YcTaHOBKA HMXKHHUX METAAAMYECKHUX CTPYKTYP, Ha KOTOpPhIe OyaeT HaHeceH
CTPOUTEABHBIH pacTBOp ToALIMHOM 0 10 cm. Ha BTopom aTamne paboTaoT CKYyABIITOPEI
U BOCIIPOU3BOAAT OCaI0YHbIe (palluy, oIIpeeAeHHbIe
U AOKaAW30BaHHbIe Ha KapTorpadpuu 3D

Fig. 7. Pose de structures métalliques basses sur lesquelles seront projetés des mor-
tiers épais jusqu'a 10 cm. Dans un second temps, des sculpteurs interviennent et re-
produisent des faciés sédimentaires déterminés et localisés dans une cartographie 3D

Puc. 8. YcraHoBKa 1 cO0pKa HaTeKa, U3TOTOBAEHHOTO M3 TIOAUMEPHOM CMOABI. Bocripo-
HU3BEAEHHBIE CIIEAEOCIOKETHI TOUHO MIPEACTABASIOT aKTUBHBIE TeOMOP(OAOTHIECKHE
MIPOIIECCHI, HAaYWHAasd C KOHIIAa A6MHUKOBOTO Iepruoaa. Ha aToM u300pa>keHHUH BOCIIPOU3-
BEQEHHBIN HaATEK IIPECTaBASIET CIIEAEOTEMY T'OAOIIEHOBOTO IIEpHUOAa

Fig. 8. Pose et intégration d'une concrétion dupliquée en résine. Les spéléothémes res-
titués reproduisent fidélement les processus géomorphologiques actifs depuis la fin de
la période glaciaire. Ici, cette concrétion restituée reproduit
un spéléothéme d'age holocéne
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MY3EE®HKAIIHNSA 1 PEKOHCTPYKIIHUS IIEIIEP
KAK OBBEKTOB HCTOPHKO-KYABTYPHOI'O HACAEIHUSA:
AKTYAABHBIE MOOEAH H COBPEMEHHBIH OIIBIT

E.B. Byoneab, M.B. l'ayxman!

B mocaenHue pgecaTHAETHS B
pas3HBIX CTpaHaxX MHpa BoO3pacTaeT
BHHMAaHHE K HCTOPHUH COBPEMEHHBIX
HalIlu¥i U rocyJapcTB. OTO IBAEHUE
TIOAYYHAO Ha3BaHHE «MEMOPHAABHOTO
Oyma». EcTecTBeHHO, MaCcCOBBIH HH-
Tepec K UCTOPUYECKOHN MaMdaTH U BO-
BA€YEHHOCTD T'OCYyapCTBEHHBIX U 00-
IIIECTBEHHBIX fessTeAel! B IIpOBeIeHUE
HCTOPHUYECKON TIOAUTHKU KacaeTcsd
COOBITUM OTHOCHUTEABHO HeEIaBHETO
IIPOIIIAOTO — IIPE3K/Ie BCET0 UCTOpHUYe-
ckux tparenuyt XX B. Hampumep, B
TIOCA€THUE TOMABbI IIOAYYHAO PAaCIIpO-
CTpaHEHHE IIOHSTHE «IIOCTIIaMSTh,
o603HavaIasgd BOCIPUATHE UCTOPH-
YEeCKHX Tpareauii IMOCAEeLYIOUIUMU
IIOKOA€HUSIMHU KaK AUYHO 3HA4YUMOTO
TpaBMaTHU4ecKoro ombita [CMm.: 12].

OO1IecTBEHHBI HHTEPEC K HC-
TOPUH BO3MOXKHO HalpaBUTb U Ha
boaee maBHHE OJMO0XH, B KOTOPBIE
chopMHPOBAAOCH  HCTOPUKO-KYAb-
TypHOE HaCAE€OHe COBPEMEHHOCTH.
[ToaTBep:KAEHUEM ITOTO MHEHHUS SB-
ASIETCSI CO3/1aHNE HOBBIX MYy3€€B, MY-
3eepUKaIUsa HEABUXKUMBIX 0O0BEKTOB
KyABTYPHOTO HacAenusd, paHee He OT-
HOCHUBIIUXCH K «Cepe HHTEPECOB»
My3etiHoro aeaa [CMm.: 8], u momnyasip-
HOCTh PAa3AWYHOIO poAa HCTOpHYe-
CKUX PEKOHCTPYKIIHH, HE TOABKO HC-
TOPUYECKUX COOBITHH XX B.

OOBEKTBI  HCTOPHKO-KYABTYP-
HOro HacAeausd, co3laHHble g0 Ho-
BOT'O BpPEMEHH, HE HOCAT KOH(MAUKT-
HBIN XapakTep AAS HAIlIUX COBPEMEH-
HUKOB U HE MOTYT OBITH «9KCKAIO3UB-
HBIMHW», T. €. «IIPUCBOEHHBIMH» KOH-
KPETHBIMH 3THOHAIIMOHAABHBIMH CO-
obIIecTBaMH, XOTS ¥ HEe HAllPaBACHBI
Ha ¢opMHpPOBaHNE HAIIMOHAABHOU

UOEHTUYHOCTH. Takue oOBeKTHl SB-
ASIOTCS HaCA€AWEeM, BaXXHBIM AL
dopMHUpOBaHUA KyABTYPHOM HIEH-
TUYHOCTH HAaCEAECHUS AOKAABHBIX TEP-
PUTOPHUI, PETHOHOB U rocygapcTts. K
HOMOOHBIM  OOBEKTAM  HCTOPHUKO-
KYABTYPHOTO HaCA€AUd [APEBHOCTHU
OTHOCSTCH IELIEepPbl, B KOTOPBIX CO-
XPaHUAUCH CAE€NBI ITPEObIBAHUS U [e-
ATEABPHOCTH APEBHUX AIOEeH B 3MOXY
IIaA€OAUTA.

IleabI0 HAIIIETO HMCCAEIOBAHUA
ABASIETCS PACCMOTPEHHE BO3MOXKHO-
crell My3eedpUKAIIUU U PEKOHCTPYK-
WU TIeHIeP, SBATIOIINXCSI O0BEKTaMU
UCTOPUKO-KYABTYPHOTO HACAE€OUS, C
LIEABIO UX MOIYASIPU3allUU CPeaU I10-
TEHIIMAABHBIX IIOCETHUTEAEH My3€€B U
TYPUCTOB. [IAsI 9TOT0 MBI PACCMOTPHUM
aKTyaAbHbIE MOJIEAU PEIpPe3eHTAlluHN
TaKUX IIENIeP, IOTEHIIUAA U OIIBIT HC-
IIOAB30BAaHUSA 3TUX MOLEAEH B My3€ii-
HOM [IEA€.

CaenyeT BBIAEAUTH OBE MOJAEAU
perpe3eHTaluu 00bEKTOB UCTOPHUKO-
KYABTYPHOTO HaCA€IUS — KaK U/ieanb-
Hble TUIbl. [lepBag wMomeabr mnpen-
cTaBAageT coboi paboTy Cc ayTeHTHY-
HBIMHU OOBEKTAMHU — apTedaKTaMH.
OTa MOJIEAb A€TAA B OCHOBY TPaaUIIN-
OHHOT'O HMCTOPHUYECKOTO My3ed, U SIB-
AFETCS TEOPETUYECKONM OCHOBOHU IAd
My3eeHUKAIIUU HeIBUKUMBIX 00bEeK-
TOB. BTOpaa MmomeApr ucXomut U3 pe-
IPE3EHTAaTUBHOCTH CHUMYyASIKpa —
YCAOBHOM KOITHH, gBAsIIolIelca 6oaee
dyHKIIMOHAABHOM, YeM apTedakT, U
3aMEHAIOIIEN OTCYTCTBYIOIIHUHM OpPH-
THHaA. «ABTOPUTETHOCTE» CUMYASIKPa
onpenesdeTcd apTedakToM, K KOTO-
POMYy OTCBIAQET CHMYASIKP [3, c. 57—
59]. OgHako apredakT He obaagaeT

1 HartmoHaabHBIH My3eli Pecriybanky Bamkoprocran (Yda, Poccus).



PENIPE3EHTATUBHOCTEIO cCUMyAdKpa. K
CHUMYAIKpPaM MOXKHO OTHECTH PEKOH-
CTPYKIINH, OCOOEHHO CBH3aHHbBIE C
HMH(POPMAITUOHHBIMH TEXHOAOTUSIMHU,
KOTOpPBbIE ITO3BOALIOT CO3/4aBaTh IIH(-
POBBIE KOITUH, ABAAIOIIHNECH IIPUHIIH-
IIHAABHO OTAUYHBIMH OT OPUTHHAAOB.
[lonnyagpuszaTop IIOHATHUH «CHUMYAS-
Kpa» U «CUMyAd1ui», 2Kan Boapuiiap,
Ha3BaA I[IPUMEPOM CHMYASKpa pe-
HAUKY Ieiepsl Aacko II, o KoTopoH
oMaeT peysb HUXKe [2, c. 27].
[lepBag Mmoaeab, OCHOBaHHAS HA
ayTEeHTUYHOCTH apTedaKToB, U3-
JaBHa CTasa BEAYILIEH B OT€YECTBEH-
HOU M 3apy0esKHOIM MpaKTHKE My3eii-
Horo meaa. KoHedHO, caemoBaHHe
5TOM MOJIEAHU HE HCKAIOYAET HCIIOABb-
30BaHUE KOITHM, MOJEAEH, HHCTAAAST-
UM UM PEKOHCTPYKIUM, HO OHHU
HMEIOT BCIIOMOTIaTEABHBIM XapakKTep.
Btropasg Momeap IIpegocTaBASIET HO-
Bbl€ BO3MOXKHOCTH AL IIOIIyAdPH3a-
IUHU HCTOPHUKO-KYABTYPHOI'O HacAe-
[usi, oCOOEHHO IIPU UCIIOAB30BaHUU
HOBEMIINUX TEXHUKHU U MYABTUMEINN-
HBIX T€XHOAOTHUH. OTMETHM, YTO IIpHU
PacCMOTPEHHUH IPaAKTHYECKOH pea-
AW3alIH OABYX MOOEAEH U HUX cOo4YeTa-
HUU UET pedb He CTOABKO 00 UCIIOAB-
30BaHUU HAU HE HCIIOAB30BaHUHU ap-
TepakKTOB U [OPYTHUX AayTEeHTHUYHBIX
O00BEKTOB, CKOABKO O TOM, KaKOM
IIPUHIUII AE€XKHUT B OCHOBE [IEMOH-
CTpalliid HaCA€Aus: ayTeHTHUYHOCTH
HAU PENPE3ECHTATUBHOCTD.
[IpuMmepom caemoBaHUA BTOPOH
MoOLeAu daBadeTcd Mysel uHcTopuu
noAbCcKUux eBpeeB «[loaun» (IloauH» —
Ha3BaHUe [loabplIN Ha 93bIKE UBPUT),
KOTOPBIH B 2016 . ObIA IPU3HAH AyY-
UM My3eeM EBporbl, cTaB aaypea-
TOM IIpeMHM EBpOneHCcKON My3eHHONU
akagemuu [10; 11; 16; 17]. Kornen-
U4 3KCIO3HUIHUU 3TOr0 My3e€d OCHO-
BaHa HE Ha IIPEACTaBACHHH apTe-
dakTOB, a HA cCaMOM HCTOPHUYECKOM
HappaTUuBe, KOTOPBIM MOTYT HAAIO-
CTPUPOBATh HE TOABKO apTedakThl,
HO U Pa3AWUYHOIO POJa HHCTAAAIIIUH
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U pekoHcTpyKuuu. I[Ipoiie rosopd,
3anada My3sea «IloanH» 3akatodaeTcd
B CMEIIEHUH «LIEHTPA TAXKECTH» UCTO-
PHUYECKOH peIIpe3eHTalllil: OT apTe-
dakTa — K HappaTUBy, TO €CTh OT My-
3eMHOro mnpeaMmera — K HCTOpHYe-
CKOMY IIOBECTBOBAHUIO.

Cy1ecTBYIOT IIPHUMEPBI COYeTa-
HU4 IIEPBOM U BTOPOU MOIEAU, KOraa
3aMBbICEA 3KCIIO3UIIMH, Hapdany C ap-
TepakKTaMH, BOIIAOIIAIOT  PEKOH-
CTPYKIMH U ILHU(PPOBBIE KOIIHH.
Hanpumep, skcrio3uiyda «Yxo Ypasar
no oTHorpaduu (UHHO-YTOPCKUX
HapomoB (KpPOME «IOCyAapCTBEHHBIX»
Halui — 5CTOHIEB, (DUHHOB U BEH-
rpoB) OCTOHCKOI'O HaIlMOHAABHOIO
My3es B I. TapTy ¢ IINPOKUM HUCIIOAB-
30BAHUEM MYABTHMEIUNHBIX TEXHO-
aoruii [6; 13].

[IpUMEHUTEABHO K IIEIepaM Kak
obbeKkTaM HCTOPUKO-KYABTYPHOI'O
HacAeUusl, CA€JOBaHUE IIEPBOH MO-
[eAU O3HAYaeT OCYILECTBAEHUE My3€-
edpukarnu 1nemiep. B obOmem, mofx
«My3eedHKalen» IIOHUMAIOT
«HaIllpaBA€HHE MY3€HHOHU AEATEABHO-
CTH, 3aKAIOYalolleecd B IIpeobpaso-
BaHUU MCTOPHKO-KYABTYPHBIX HAH
MIPUPOAHBIX OOBEKTOB B My3eHHBbIE
OO'BEKTEHI C IIEABI0O MAKCUMAaABHOTO CO-
XpaHEHUd W BBIIBACHHUS HX HCTO-
PHUKO-KYABTYPHOM, HAYYHOH, XyA0¥XKe-
CTBEHHOMU ILIeHHOoCTH» [7, c. 10]. C nto-
MOLIBI0 My3ee(pUKaAIlUU HEeIBUXU-
MbI€ OOBEKTBI CTAHOBATCS KOMIIAEKC-
HBIMHU My3€HHBIMH OOBEKTaMH.

My3eedukalysgd TIelep gBAS-
€TCd CAOXKHBIM HHKEHEPHO-TEXHHUYE-
CKHUM IIporieccoM. KoHileniys my3aee-
dUKaIUU apXEeOAOTHYECKUX MaMdaT-
HHUKOB [OAXKHa BKAIOYAThb IIPOBELE-
HHE HH>KEHEPHO-TE€OAOTHUIECKOU
OIIEHKH COCTOSHUSI COXPaHHOCTHU
OKpPYyZKaroIleH Cpeapbl U OTKPBITHIX BO
BPEMSI apPXEOAOTHYECKHX PAaCKOIIOK
KOMIIAEKCOB U (HAH) OTHAEABHBIX 00B-
€KTOB. ApXeOoAOTHYEeCKUEe OOBEKTHI
HAH KOMIIA€KCHI pacCMaTpUBaIOTCs, C
UHXKEHEPHO-TEOAOTHYECKOH  TOYKH



3peHHsI, KaK 3A€MEHT(bI) IPUPOIHO-
apXEOAOTHYECKOHM CHCTEMBI, SBASIO-
HIeMcd COCTaBHOM 4aCThIO IIPUPOIHO-
TE€XHOT€HHOM CHUCTEMBI.
My3eedukaliysa IIeHiep SBAS-
€eTCs HOBBIM sdBA€HHEM nasg Poccuwm.
Hamnpuwmep, B HacTosIliee BpeM4 IIPo-
BOAUTCS My3ee(pUKalusa KyAbBTOBBIX
HCKYCCTBE€HHBIX IIEILIEpP, CO3JaHHBIX
IIpaBOCAABHBIMH MOHaxXaMH U pPycC-
CKUMHU KpecTbsgHaMmu [CMm.: 4]. Heko-
TOpPBIE MEPHI 110 My3eeUKaIINH, I103-
BOASIOIIME CoEAATH OOBEKT Doaee O-
CTYIIHBIM [JAS TIOCETUTEeAeH, ObIAUu
IPEAIIPUHATEI OTHOCHUTEABHO  IIe-
meps!l lyabran-Tamr (mau KamoBoit).
Ko BxXomy B melepy IIpoBELEHO IAEK-
TPUYUECTBO, & HA BXO/I€ — IIPOAOKEHBI
[OPOKKHU U3 KeAe300€TOHHBIX ITAUT.
[Tompobyem  cdopMyAHupOBaTh
IPEUMYIIECTBA U HENOCTATKH My3€e-
dUuKalMy IMelep C TOYKU 3PEHHUT
MacCoBOro rmnocelleHud. lIpeumyiie-
CTBaMU IBASETCI COXPaHEHUE «ayphbI»
(mo BaarTepy BeHbIMUHY) — KyABTYP-
HOTO O4YapoOBaHUA IIOOAWHHOI'O O0B-
€eKTa, BCer/Ja OTJAaA€HHOI0 OT HabAIO-
naread [1, c. 79, 81], u 3KCTpeManb-
HBIHA XapakTep IIOCEILIEHUs IEeIEepHI,
COIIPAXKEHHOI'O C HEKOTOPOM MIOAEH
pucka. Hemocrarkamm wmy3eeduka-
IIUU IBASIETCS 9KOAOTHYECKasl yrpo3a
OAS TIEIEeP W HUCTOPUYECKHUX OOBbeK-
TOB B Hel, co3maBaeMas OOABIIHMHU
IIOTOKaMHU IIOCeTUTeAel, HeoOXOomu-
MOCTBb COIIPOBOXKIEHUA IIOCETUTEAECH
WHCTPYKTOPaMHU U TpedOBaHUS OoIpe-
OeA€HHOW (PU3UUYEeCKOU IOATrOTOBKH,
YTO OT'PaHHUYHUBAIOT NOCTYIIHOCTDH IIe-
miep AAd OETEeM, AULl IIPEKAOHHOIO
BO3pacTa U C OrpaHHUYE€HHBIMU BO3-
MOZKHOCTSIMH 310pOBbd. Tak, MHOTO-
ThICIYHAas IIOCEIIAEMOCTh IIpUBeEAa K
H3MEHEHUIO MUKpPOKAUMAaTa U IOBpe-
XKIOCHUIO I[TaACOAUTHYECKOH 2KHUBO-
IIUCH B neniepax Aapramupa B Mcna-
HuHU, Aacko u llloBe Bo @paHniyiy, 4TO
rnotTpeboBaro CO3MaHUS PENAUK ITHUX
Helep, M yrpoxkaeT COXPaHHOCTHU
HaCKaAbHBIX PHCYHKOB B IIELIEpe
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HIyapran-Tam [5, c. 182-186].

Bropaa womeap mnpeamnosaraet
CO3IaHHE IIOAHOCTBIO HAH YaCTHYHO
PEKOHCTPYHUPOBAHHBIX IIEILIEP C BOC-
POU3BEAEHUEM HUCTOPHUYECKUX O0B-
€KTOB (HaCKaAbHBIX PUCYHKOB, OpPEB-
HUX XKUAUIIL U CBATUAUNL U T. AO.). [le-
HIEPBI-PEKOHCTPYKIIUU MOTYT OBITH
Cco3MaHbl Ha OTIAA€HHUH OT ecTe-
CTBEHHBIX IIEIIEP, CKaxKeM, B KpPYII-
HoM ropoze. CaemoBaHHE BTOPOH MO-
LOEAU TI03BOASIET YCTPAHUTH yKa3aH-
Hbl€ BBIIIIE€ HEOOCTATKU My3eeHUIU-
POBaHHBIX IIELIEP, XOTd U IIPUBOAUT
K IOTE€pE IIPEUMYIIECTB ITOCAEIHUX.
[IpenmyiiectBaMu HEHIeP-PEKOH-
CTPYKIIUU ABAIETCSI UX OOCTYIIHOCTH
U 3PEAUIITHOCTD, KOTOPYIO MOZKHO I10-
BBICUTH 34 CYET HCIIOAB30BaHUSA
MYABTUMEAUNHBIX cpenacTtB. OmHako
IIenEepPaM-pEKOHCTPYKIIUAM  MOXKET
yrpoxkaTthb «0aHaauzaius». [lompocry,
OHU MOTYT HaOOECTh IIOCETUTEAAM U
YTPATUTh CBOIO II€PBOHAYAABHYIO
IIPUBAEKATEABHOCTbD.

[IppumMepoM 4YaCTHUYHOU PEKOH-
CTPYKIIMU €CTECTBEHHBIX IIELIEP IB-
AdeTcd 2KCIIO3UIIMOHHBIA 3aA Haimo-
HaAbHOrO My3ess Pecriybamku Bari-
KOPTOCTaH, IIOCBAIIECHHBIN IelepamMm
peciryoauku. OgHAKO 3KCIIO3UIINOH-
HBIH 3aA HalleAeH Ha O3HaKOMAeHMe
IIOCETUTEAEHN, B IIEPBYIO O4YEPENb, C
YHUKaAABHBIMH IIPUPOAHBIMH, a HE
UCTOPUKO-aPXEOAOTHIECKUMHU, O0Bb-
€KTaMU. JKCIIO3UIUI COCTOUT U3 Pe-
KOHCTPYKIINU Bxoaa B nemepy llyab-
rag-Tarr, «OPraHHOro  3asa» ™
HaCKaAbHOM >KHUBOIIMCH JTOM IIe-
miepel, craaarmuta l[laroma Kunnep-
AWHCKOM TIemIepbl, O0BEKTA «KYKOAB-
HBIM TeaTp» U PEKOHCTPYKIIUU CKe-
A€TAa IELIEPHOr0 MeABEAd U3 HEIIEPhI
Kytyk-Cymras, a Take AHOpPaMbl C
U300pakeHUeM TOPHOTO AaHaIadTa
3anoBenHuka lllyasran-Tamr. Okcmo-
3UITMOHHBIN KOMIIAEKC, CO3MaHHBIN B
2004 r., UHTEPECEH OAS TTOCETUTEAEH
pa3HoOro Bo3pacta U A0OOT0 YpPOBHHA
IIOATOTOBKH.



Bo3MOXKHBI ITPOMEXKYTOYHBIE Ba-
PHaHTBI, BKAIOYAIOIIME AEMEHTBI KakK
My3eepUKalllii, TaK U PEKOHCTPYK-
muu. K BapuaHTy, IpHOAMKEHHOMY K
IIEPBOM MOMEAH, CAEAYET OTHECTH «MO-
JEPHU3NPOBAHHbIE» €CTECTBEHHBIE IIE-
IIEPhI, TO0000OPYIOBaHHBIE A YI00-
CTBa MacCCOBBIX TYPHCTOB C PEIAMKaMH
HCTOPHUYIECKHX OOBEKTOB. DTOT CIIOCOO
YBEAMYHUBAET MOOCTYIIHOCTb U 3PEAMIIL-
HOCTBb IIEIllEp, HO H3-3a 3TOr0 IIOBBI-
IIaeT OIIACHOCTb SKOAOTHYECKOIO pas-
PYILLEHMS IIeIepP U UX 00BEeKTOB. [TyTem
«MOZIEPHHU3AIIUH», KaK TIOBOPHAOCH
Bblllle, Ionian B 1iemiepe lllyabpran-
Tar. Kpome 3T0ro, Ha BXozie B IIEILEPY
ObIAM CO3MaHBl XYIOXKECTBEHHBbIE KO-
[IMY HaCKaABHOM XKUBOIIUCH [5, c. 185—
187].

[pyruM IIPOMEXKYTOYHBIM BapH-
aHTOM, IIPUOAMIKEHHBIM KO BTOPOH MO-
[E€AV, CUHUTAEM CO3[aHHEe IIellep-pe-
KOHCTPYKIIMHM IIO COCEACTBY C €CTe-
CTBEHHOH Ileliepod. B Takux cay4daax,
KaK MHHHUMYM, PEKOHCTPYHPOBAaHHAad
Ielepa  HaxoOdTcd B IIPHUPOIHOU
cpene u AaHamadTe eCTECTBEHHOU I1e-
HIEPBI, 8 KAaK MAKCUMYM — COXPaHSIeTCS
BO3MOKHOCTB ITOCEIIEHHUT TOOAMHHOM
HEeHIEPhl, YTO II03BOASIET ABYM IIEIlle-
pam 00pa30BBIBATb €OUHBIA TYPHUCTH-
4eCKHUH KOMIIAEKC. [IpumepamMu peaaun-
3allM 9TOr0 BapuaHTa aBAgroTca My-
3el neiepsl AAbTaMUpa U PEMNIAUKY I1e-
uep Aacko Il u IlloBe, 1mo3BOALIOIIVIE
COXpPaHUTH OT YPE3MEPHOM IIocelae-
MOCTHU OAM3AEKAIIME ECTECTBEHHLIE
Meuepsbl U II03HAKOMUTH TYPHCTOB C
HaCKaABHOM 3KUBOIUCHIO [14; 15; 18].
Co3maHue pPEKOHCTPYHUPOBAHHOM IIe-
I1epbl BOAM3HU IIEIephl €CTECTBEHHOMH,
HaCKOABKO HaM U3BECTHO, SIBAFETCH 3a-
MBICAOM aAMHUHUCTPALINU My3es-3aIIo-
BeqHuka llyabran-Tarn. 31o mo3BOAUT

«BIIUCATB» PEKOHCTPYKIIHIO B IIPHUPOI-
HyI0 cpeny 3arnoBegHuka «llyapras-
Taur, Bxoxgamiero B cocraB Buocdep-
HOI'O pe3epBata «balllkupCKU Ypaar.

TaxkuMm o6pa3oM, B COBPEMEHHYIO
BIIOXYy «MEMOPHAABHOTO Oyma», II0
HallleMy MHEHHIO, HeobxXomuMo obpa-
IIIaTh BHUMaHUe He TOABKO Ha OCMbIC-
A€HUE TParmdecKux COOBITHH U apama-
TUYECKHUX IIEPUOI0B UCTOPHUH XX B., HO
U Ha HCTOPUKO-KYABTYPHOE HaCAEIHe
OTIIaA€HHBIX 2110X. [lomyagpusalyda me-
LIEP HEABHZKHMBIX HCTOPHUKO-apXe0A0-
TUYECKUX OOBEKTOB YCHUAUBAET KYAb-
TYPHYIO UAEHTHU(PUKAIINIO XKUTEAEH AO-
KaABHBIX TEPPUTOPUN, PETHOHOB U I'OC-
YAapCTB.

Ms1 BbIZIEASIEM OBE MOOEAU PETIPE-
3eHTaIlUN HCTOPHUKO-KYABTYPHOTO
HacAenus: 1) OCHOBaHHYIO Ha IIOIIyAsI-
pusanuu apredakToB U My3eepHIlH-
POBAHHBIX HEIBIDKUMBIX OOBEKTOB;
2) IpPeACTaBASIONIYI0 3PEAUIITHYIO pe-
KOHCTPYKIIHIO apTePaKToB U 0OHEKTOB
HCTOPUKO-KYABTYPHOTO HACAE€IHHA, OCO-
OEHHO, C UCIIOAB30BaHNEM KOMITBIOTEP-
HOM TEXHUKU U UH(POPMAIIMOHHBIX
TeXHOAOTHM. Ha ImpakTHKEe BO3MOKHBI
pa3AnMYHbIE BapUalliM yKa3aHHbBIX MO-
neaeti. cxona U3 3TUX ABYX MOIEAEH,
Henepbl Kak apXeoAOTHYEeCKHe I1aMsaT-
HUKHU MOLYT IIOJIA€KAaTh, BO-IIEPBBIX,
My3eeHKaIlHU ITPU TIOMOIIM 10000pY-
[OBaHMsI, MIPU KOTOPOH obAerdaercsd
JOCTYII K HUM TYPHUCTOB, & BO-BTOPBIX —
PEKOHCTPYKIIMU C IIOAHBIM HAUW 4a-
CTUYHBIM BOCITPOHM3BENECHUEM IIEeIep B
MECTHOCTH UX PEAABHOI0 HaXOXKIEHUS,
YTO IIO3BOAUT COBMEIIATH ITOCEILIEHUE
IIOJAMHHOM M PEKOHCTPYUPOBAHHOM
Hellepbl, MAM Ha OTHAA€HUH, HaIlpU-
Mep, B KPYITHOM TOpOJIE.
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MUSEUMIFICATION AND RECONSTRUCTION OF CAVES
AS OBJECTS OF HISTORICAL AND CULTURAL HERITAGE:
ACTUAL MODELS AND MODERN EXPERIENCE

E.V. Bubnel, M.V. Gauhman!

In recent decades in different tions and states is growing. This phe-
countries around the world the at- nomenon was called the «memorial
tention to the history of modern na- boom». The mass interest to the his-

torical memory relates to the events

1 National museum of the Republic of Bashkortostan (Ufa, Russia).
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of recent past — first of all, the histor-
ical tragedies of the XXth century.
For example, in recent years the con-
cept of «post-memory» has become
widespread, which means the per-
ception of historical tragedies by sub-
sequent generations as a personally
significant traumatic experience
[See: 12].

The social interest to the history
may be directed to the more ancient
times during which the historical and
cultural heritage was formed. The
confirmation of this opinion is the
creation of new museums, the mu-
seumification of immovable cultural
heritage objects which were not a
part of the of the museum’s «sphere
of interest» [See: 8]. Objects of histor-
ical and cultural heritage, created
before the New Times are not aimed
at the formation of a national iden-
tity. However, they can act as herit-
age, which is important for the for-
mation of the cultural identity of the
population of local territories, re-
gions and states.

The purpose of our study is to
consider the possibilities of mu-
seumification and reconstruction of
caves, which are the objects of his-
torical and cultural heritage, for their
further popularization among visi-
tors of museums and tourists.

It is worth distinguishing two
models of historical and cultural her-
itage objects representation. The first
model is work with authentic ob-
jects — artifacts. This model formed
the basis of the traditional historical
museum, and is the theoretical basis
for the museumification of immova-
ble objects. The second model is
based on the representativeness of
the simulacra, a conditional copy re-
placing the missing original. The «au-
thority» of the simulacra is deter-
mined by the artifact, to which the
simulacrum refers [3, p.57-59].
However, the artifact does not have
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the representativeness of the simula-
cra. To simulacrum can be attributed
reconstruction, especially related to
information technologies. The popu-
larizer of the concepts «simulacra»
and «simulations», Jean Baudrillard
called a replica of the cave Lasko II as
an example of simulacra [2, p. 27].

The first model, based on the
authenticity of artifacts became the
leading one in the domestic and for-
eign practice of museum business.
The second model provides new op-
portunities for the popularization of
historical and cultural heritage, es-
pecially when using modern multi-
media technologies.

An example of following the sec-
ond model is the Museum of the His-
tory of Polish Jews «Pauline» («Paul-
ine» — the name of Poland in the He-
brew language), which in 2016 was
recognized as the best museum in
Europe and became the laureate of
the European Museum Academy
Award [10; 11; 16; 17]. The concep-
tion of the exposition of this museum
is based not on the representation of
artifacts, but on the historical narra-
tive, which can illustrate not only ar-
tifacts, but also different kinds of in-
stallations and reconstructions.

There are examples of a combi-
nation of the first and second mod-
els, when the intention of the exposi-
tion with artifacts includes recon-
structions and digital copies. For ex-
ample, the exhibition «Ear of the
Urals» on the ethnography of the
Finno-Ugric peoples (except for the
«state» nations — Estonians, Finns
and Hungarians) of the Estonian Na-
tional Museum in Tartu with the ex-
tensive use of multimedia technolo-
gies [6; 13].

Regarding caves as the objects
of historical and cultural heritage,
following the first model means car-
rying out the museumification of
caves. In general, «museumification»



is «the direction of museum activity,
which consists in the transformation
of historical, cultural or natural ob-
jects into museum objects in order to
maximally preserve and reveal their
historical, cultural, scientific, artistic
value» [7, p. 10]. Museumification of
caves is a new phenomenon for Rus-
sia. For example, nowadays there ex-
ists museumification of artificial
caves made by Orthodox monks and
Russian peasants [See: 4].

The advantage of the museumi-
fication of caves is the preservation of
the «aura» (according to Walter Ben-
jamin) — the cultural charm of an au-
thentic object, which is always dis-
tant from the observer [1, p. 79, 81],
and the extreme nature of visiting a
cave, associated with certain risk.
The disadvantages of museumifica-
tion is the ecological threat to caves
and historical objects in them,
caused by a lot of visitors, the neces-
sity to accompany visitors by instruc-
tors and certain physical training.
Thus, the attendance of many thou-
sands of tourists led to microclimate
alterations and damage to Paleolithic
painting in the caves of Altamira in
Spain, Lascaux and Chauvet in
France, which requires making the
replicas of these caves and threatens
the preservation of paintings in the
cave of Shulgan-Tash [5, p. 182-
186].

The second model involves the
creation of completely or partially re-
constructed caves. Following the sec-
ond model allows to eliminate the
disadvantages of museum caves, alt-
hough it leads to the loss of the ad-
vantages. The advantages of cave-re-
constructions are their accessibility
and staginess, which can be in-
creased through the use of multime-
dia. However, cave-reconstructions
can be threatened with «banaliza-
tion». Simply, they can annoy visitors
and lose their original attractiveness.
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Also there are intermediate op-
tions, which include the elements of
both museiumification and recon-
struction. To the variant which is
closer to the first model, it is neces-
sary to refer «modernized» natural
caves, equipped for mass tourists
with replicas of historical objects.
This method increases the accessibil-
ity and staginess of caves, but it also
increases the danger of ecological de-
struction of caves and their objects.
The way of «modernization» is used in
the Shulgan-Tash cave [5, p. 185-
187].

Another intermediate option,
which is close to the second model, is
the creation of cave-reconstructions
near a natural cave. In such cases, at
least, the reconstructed cave is in the
natural environment and landscape
of the natural cave, and as a maxi-
mum, there is a possibility of visiting
a real cave, which allows two caves to
from a tourist complex. Examples of
such kind of caves are the Altamira
Cave Museum and replicas of the
caves Lasko II and Chanvet, which
make it possible to preserve nearby
natural caves and to familiarize tour-
ists with the rock art [14; 15; 18].

Thus, in the modern era of the
«memorial boom» it is necessary to
pay attention not only to the under-
standing of the tragic events and dra-
matic periods of the history of the
twentieth century, but also to the
historical and cultural heritage of
past periods. We distinguish two
models of the representation of the
historical and cultural heritage:
1) based on the popularization of ar-
tifacts and museum’s immovable ob-
jects; 2) representing a spectacular
reconstruction of artifacts and ob-
jects of historical and cultural herit-
age, especially with the use of multi-
media. In practice, different kinds of
these models are possible. Based on



these two models, the caves as ar- with full or partial reproduction of

chaeological object can be museumi- caves in the area of their actual loca-
ficated firstly with the help of addi- tion, which will permit to combine
tional equipment, which facilitates visits to the real and the recon-
the access of tourists there, and sec- structed cave, or at a distance, for ex-
ondly we can conduct reconstruction ample, in a large city.
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INPUMEHEHHE AATOPHTMOB BH3YAAH3AIIHH
IIOBEPXHOCTH ITPH USYYEHHHN NSOBPAJXKEHHH HA CKAAAX

E.T. daBaet!, A.P. Aackunl. 2, A.C. [Taxynon!, E.B. Pomanenko3, FO.M. CBoickuii3

Paboma svlnonHeHa npu ¢puHaHcogoll noooeprkke PODU, npoexm Ne 17-29-04389

BBeaoenue

3a mocAegHIOK 4EeTBEPTh BEKa
U pPoBoe NOKYMEHTHUPOBAaHUE IIET-
porancoB, B TOM YHUCAE TPEXMEPHOE
MOJEAUPOBAHMNE, BIIOAHE BOIIAO B
IIOBCEHEBHYIO IIPAKTHUKY HCCAEMIO-
BaTe€AE€H HACKAABHOI'O UCKYCCTBaA.

CoBepHIEHCTBOBAHUE TEXHUK
JOKYMEHTHUPOBAaHU4, «TpeXMep-
HOCTB» KaK CIIOCO0 IIpeacTaBA€HUS
MaTepHasa, BO3MOXKHOCTB 3D-1me-
4aTHU U JEMOHCTPALNU PE3YABTATOB
B lHTEpHETE 3a49acTyI0 CTAHOBATCH
CaMOIIEABIO, & Pa3BUTHIO METOL0B
aHaAu3a IIOBEPXHOCTH MOLEAEH
YIOEASdEeTCd CYLIECTBEHHO MEHBIIIE
BHUMaHHuga. Habop cpencrtB, uc-
II0AB3yeMBbIX Hpu pabore ¢ Mome-
AdAMH IIOBEPXHOCTH BaAyHOB H
CKaABbHBIX BBIXOJOB C IIETPOTAH-
damMu, ocraeTcsas OTPaHHUYEHHBIM,
HEOOCTATOYHO HCIIOAB3YIOTCH aAro-
PUTMBI BH3yaAH3allUU (POPMEBI IIO-
BEPXHOCTH MoAeAU. IIpu aToM Tepsd-
eTcd IIOTE€HIMaA BbBIIBACHHA Ha
TPEXMEPHON MOIEAU IIAOXO coXpa-
HUBIIUXCS H300pasKeHUH, yTodHe-
HUS KOHTYPOB M3BECTHBIX H300pa-
JKEHHUM, HE€ IIOAHOCTBIO pPeEaAu3y-
IOTCS BO3MOXKHOCTHU BH3yaAHU3allUU
PE3YABTATOB MCCAENOBAHUA.

O PeKTUBHOCTD aHaAu3a
TPEXMEPHBIX MOJEAEH HAIPAMYIO

onpeneAdeTcsd KOPPEKTHOM H dYeT-
KOM IIOCTAHOBKOH 3a1a4u Ha OOKY-
MEHTHUPOBAaHUE U MOIAEAHUPOBAHUE,
THIATEABHOCTBIO HCIIOAHEHUS IIOAE-
BOTO (IpaBUABHBIH BBIOOP 000pyI0-
BaHUs, COOAIOZIEHHE TEXHOAOTUU U
agarnTranys ee K IaMsITHUKY) U BCEX
IIOCAEAYIOIIUX OTAaloB KaMepaAb-
HO# 06paboTKU.

[IpeacraBUM B KadecTBE NpPHU-
Mepa pe3yAbTaThbl PaboThl C 00BEK-
TOM, U3BECTHBIM 10 JOKYMEHTAIIUU
A.TI. OkaaIHHUKOBaA KaK KaMeHEL 65
Cukauu-AagHa [6, puc. 2]. Ilerpo-
raugsl Cukaum-AagHa — yHHKaAAB-
Hble HaCKaAbHble H300paskeHUs,
HaHECEHHBbIE IIPEUMYIIECTBEHHO
BBIOMBKON, pexke pe3nbod, Ha OT-
OEeAbHO Aexkalue 0a3aAbTOBBIE Ba-
AYHBI U CKaAbHBIE OOPBIBEI B ITOMMe
p. AMyp. XpoHoaOorud naMaTHHKA
OXBaThbIBa€T IIIHUPOKUU BPEMEHHOU
HUHTEPBaA OT HaA4YaAbHOT'O HEOAUTA
[0 CpenHEeBEKOBbs. [IAd MccaemoBa-
HUA TIeTPOTAU(POB OBIA HPUMEHEH
KOMIIAEKC METOJOB, OCHOBaHHBIH
Ha IPUMEHEHUH aATOPUTMOB BHU3Y-
aAH3aIliU K [IOBEPXHOCTH TPEXMeEp-
HbIX IIOAMTOHAABHBIX  MOJEAEH,
cOpMHUPOBAHHBIX (POTOTPaMMET-
PUYECKHM CIIOCOOOM.

OO1mHe NPHHIHUNELI ZOKYMEHTHPOBAHHS

Hauboaee mpakTHYHBIM U 3(-
(PEeKTUBHBIM CIIOCOOOM IIOAEBOTO
OOKYMEHTUPOBAHUS II€TPOTAUGOB
ABAFETCH TEXHOAOTHS IH(PPOBOU
dororpammerpun (rakxke SfM ot

structure from motion), xopoiro
paszpaboTaHHad U IpeaAcTaBAeHHAS
B MHOTOYHCAEHHBIX IIyOAMKAIIUIX
[1]. Texmoaorua nudpoBoi GoTo-
rpaMMeTPHUH II03BOASET IIOAYYAaTh

1 UuctutyT apxeosoruu Poccuiickost Akanemuu Hayk (MockBa, Poccus).
2 [TeHTp OXpaHbI TAMITHUKOB UCTOPHUH U KyABTYpPbI» XabapoBckoro Kpas (XabapoBck, Poccus).

3 Aaboparopusa RSSDA (Mocksa, Poccus).
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BBICOKOZlETAAbHbIE, pa3MepHble U
OPHUEHTHUPOBaAHHBIE TpexMepHbIe
noauronaabHsle wmozaeau  (TIIM),

IIPUTOAHBIE AT aHAAM3a MUKpPOpe-
Abeda TOBEPXHOCTH.

JAs Kaxkmoro oopeKTa (BasyHa
HAU CKaABHOTO BBIXO/a C IIE€TPOTAU-
damMu) mMeToouKa CHEMKU U o0pa-
00TKHU NPOAYMBIBAETCS OTIAEABHO, C
Y4EeTOM ero 0oCOOeHHOCTeH — MOCTYII-
HOCTH, pa3MepoB, T'€OMETPHUHU, CO-
CTOSHUS [IOBEPXHOCTH, HAAUYHUS Ha
IIOBEPXHOCTH MXOB U AHIIaWHUKOB,
TeXHUKU BBIIOAHEHUsS HACKAABHOTO
n3obpaxkeHusa. Ob6uiue TpeboBaHUS
IIPEeAIIoAaTraloT, YTO NOKYMEHTHPO-
BaHUIO IIOJAEXKHUT OUpaHUYeHHAasd,
KaK IPaBUAO, TPEIIUHAMH HUAH yT-
AAMU CKaABHOM IOBEPXHOCTH IIAOC-
KOCTBh C H300pazkeHusIMHU, NIpeaBa-
PUTEABHO Y3K€ BBISBACHHBIMH HAU
IIOTE€HIIMAABHO IIPEAIIoAaraeMbIMU.
Ho Ha meae ompenmeaeHHE T'paHUIL
aBAdIeTCd CAOXHOH 3amadeiri. Hme-
aABHBIM penleHueM ABASIETCS
CIIAOIITHOE [eTaAbHOE [JOKyMEHTH-
poBaHHE BCEX y4YaCTKOB KOHIIEH-
Tpaluu yKe BBIIBA€HHBIX IIE€TPO-
rauoB, a PaBHO M BCEX ITOTEHIIU-
AABHO IIPUTOMOHBIX AT HaHECEHUS
n300paxkeHul IIAOCKOCTel, B 0CO-
OEHHOCTH TIIOABEPTIINXCS UHTEH-
CHUBHOMY OECTPYKTUBHOMY BO31eM-
crBuio. [logoOHBIH ITOAXOH TapaH-
TUPYET BBIIBACHHE OOABIINHCTBA
IIAOXO COXPaHHUBIINXCS H300pazke-
HUM, OOHAKO IIPU IIAAHUPOBAHUU
paboT uUX O0O0BEMBI ONpPEAEeATIOTCS
MIPAKTUYECKUMU PEaAUuSMHU: [JOKY-
MEHTHUPOBaHUE 3HAYUTEABHBIX I1AO-
maneii ¢ abCOAIOTHOM [OEeTaAbLHO-
CThI0O TpebyloT He MeHee abCOAIOT-
HBIX TPYyZO03aTpaT U BPEMEHH.

[I[puMEeHUTEABHO K BaAyHam
aMypo-yCcCypuHCKOH  IIPOBUHIINU
HaCKaAbHOT'O HCKYCCTBa II€A€CO000-
pa3sHO MOOKYMEHTHPOBaATh KaMEHb
IIEAUKOM, Jaske €CAH HU300pazkeHUs
pacrnoaararTcCs TOABKO Ha OJHOMN U3
ero noBepxHocteH [2; 3; 5; 7].

44

Bespa3sMmepHble HEOPUEHTUPO-
BaHHbIE MOJE€AU HU3KOMU OeTaAbHO-
CTHU T'OAHBI AU OAI BU3yaAU3aIlUU
naMaTHUKA U MOTYT OBITH HMCIIOAB-
30BaHbl B LIEASIX MOIIyASIpU3anuu. B
5TOM AETKO yOeIUThCS, U3YIUB AIO-
OyI0 HHU3KOIIOAUTOHAABHYIO MOIEAB
C OTKAIOUEHHOUW TEKCTYpPOH U3 M0-
cTynHbIXx Ha cepBuce Sketchfab
(www.sketchfab.com). 3Omnupuue-
CKUH ONBIT MpealIecTBOBABIINX
paboT 1O ChEMKe MHEeTPOTAHu(OB U
snurpaduUiYecKux INaMsaTHUKOB IIO-
Kazaa, 4YTO MHHUMAaAbHas [IeTaAb-
HOCTb MOJEAH, [OgocTaTodHad OAd
aHaAMW3a ITOBEPXHOCTH, OOBIYHO CO-
craBadeT He MeHee 2 000 moawuro-
HOB (TPEYTrOABHHUKOB) TPUAHTYASIIIU-
OHHOM ceTHd Ha 1 cMm2. JIA9I CAOKHBIX
CAy4YaeB (IpezKae BCETO — AAS IIAOXO
COXpaHUBIINXCH IIOBEPXHOCTEH) ne-
TaAbHOCTB MOZIEAH MOKET OBITH yBe-
andeHa mo 5 000 1moAMroHoB HAa
1 cm?. [JaabpHelIlIee ee YBEAUYEHUE,
BCAEACTBUE OTPaHUYEHUU HCXOM-
HBIX JaHHBIX, [IOAyYaeMBbIX C COBpe-
MEHHBIX ITH(PPOBBIX Kamep, B 00-
IIIEM CAydYae He HNPUBOAUT yAydUIIIe-
HUIO pPEeaAbHOH [OEeTaAbHOCTH MO-
near. OTpaHUYUBAIONIUM TapaMeT-
poMm obecriedeHUus AEeTAaAbHOCTH MO-
OeAer SIBAGIOTCS BO3MOXKHOCTHU CO-
BPEMEHHOTO BBIYHCAHUTEABHOTO 000-
pynoBaHud. UMeromuiica B HaIIeM
pacIopsakKeHuun KOMITBIOTE€PHBIHN
IapK MO3BOASET HOPMaAbHO oOpa-
OarpiBaTh MozmeAd B 70-80 MAH I10-
AUTOHOB, MOIEAH OOABIIIETO pas-
Mepa CTaHOBLATCS TPYyAHOyIIpaBAse-
MBIMH.

Ha nmpakTuke 3TO 03HAYaET 4YTO
B HacTosllllee BpeMsi MOIAEAHupoBa-
HHE C JOCTATOYHOM MIeTaAbHOCTBIO
(2 000 mmoauroHoB Ha 1 cM2) MOKeT
OBITH BBIIIOAHEHO A IIOBEPXHO-
cTert maomaabio mo 3,5 M2, a OpHU
yBeAndeHUU getasbHocTH 10 S 000
IIOAUTOHOB Ha 1 cmM?2 - He 0oaee
1,5 m2. Mexnay TeM HNeTpPOTAUBI
AMypO-YCCYpHUHCKON  IIPOBHUHIIUU



HACKAaAbHOT'O HCKYCCTBA BBISIBASI-
IOTCSI ANOO Ha OOIIMPHBIX CKAABHBIX
IIOBEPXHOCTSX ITAOIIAABI0 HHOTAA B
[OEeCATKU KBaApPaTHBIX METPOB, ANDOO
Ha JIOCTATOYHO KPYITHBIX BaAyHaxX C
IOAOLIAIBI0 IIOBEPXHOCTH OT 2 140
14 m2.

Ota 1mnpobaemMa MOXKET
IaThbCd TPeMs CIiocobam.

[TepBBIii BapuaHT — POPMHUPO-
BaTb MOZIEAb BCEH IIOBEPXHOCTHU C
MaKCHUMaAbHO BO3MOXKHOHU (XOTs OBbI
M HEIOCTATOYHOH OAs aHaAu3a) me-
TAaABPHOCTBIO, BBIIEAdTHL Ha Hel
30HBI C M300pakeHHUAMH U Ha 3TH
30HBI BHOBb (DOPMHUPOBATH BBICOKO-
nertasbHble MomeAu. Criocob mocrta-
TOYHO TIPOU3BOJAUTEAEH, OMIHAKO
IIPUTO/IEH AWUIND AT JOKYMEHTHPO-
BaHUS JOCTOBEPHO U3BECTHBIX IIET-
pPOrAMOB U HE HPUTOAEH [AS BbI-
ABA€HUS HEU3BECTHBIX paHee.

Btopoi#i BapuaHT — pa3buBaTh
MOJEAb Ha YacTH, OTPaHUYEHHBIE

pe-

TpEeUIMHAMH YW HE IIPEBBINIIAIONINE
70 maH (a Ayume SO MAH) IOAUTO-
HOB U B maAbHedmiem paboraTh C
9TUMH (parmeHTamu. Merton ra-
PAHTHUPYET BbISIBA€HUE HOBBIX H300-
pakeHUHd Ha OOMIMPHBIX CKAABHBIX
TIOBEPXHOCTAX, HO 60A€e TPYAOEMOK
Ha BCeX 2JTalax ChbeMKH U obpa-
OOTKH.

Tperuii BapuaHT — co30aBaTh
MOOEAb ITEPEMEHHOM METAABLHOCTH,
B KOTOPOH [OAd y4aCTKOB C PUCYH-
KaMH IIAOTHOCTBH IIOAHTOHOB CO-
CTaBAdIEeT 3aBEIOMO OOABLIIE, YeM
MHHUMAaAbHO-JOIIyCTUMOE  3Hade-
HHeE, a OASd OCTAAbHOH MOBEPXHOCTHU
KaMHS AUIIb 3arpyOAeHHO IepenaeT
ero oO1ryr reomeTpuio. Ero MoxkHO
CYHUTATh OIITUMAaABHBIM [OAS BaAy-
HOB, Ha KOTOPBIX ITAOIAAb IIOBEPX-
HOCTHU C PUCYHKAaMH COCTaBASET He-
3HAYUTEABHYIO MOOAIO OOIIei# 110-
BEPXHOCTU KaMHS.

O0BexrT HCCACOAOBAHHA

Y BepxHEH rpaHUIBl HU3KOHU
IIOMMBI PeKHU AMYp, B 30HE, 3allly-
IIEHHONW HEOOABIIIUM 0a3aAbTOBBLIM
MBICOM, PAaCIIOAOXKEH KaMeHb pas-
Mepamu 2,6x1,8x0,8 M, ero ob6beMm
okKoAO 3,5 M3, OpPHEHTHPOBOYHBIMU
Bec cocraBadeT He meHee 10 1. Ka-
MeHb I'pybo0 oKaTaH U OTYaCTH IIO-
KPBIT MXaMu U Auinadinumkam. Co-
CTOsTHUE TIOBEPXHOCTU KaMHS U CTe-
IIeHb MMOKPBITHSA €r0 PaCTUTEABHO-
CTBIO ITOKAa3bIBAET, YTO OH B Tede-
HUE JAUTEABHOTO BPEMEHU HE MOI-
BepraAcsd 3K3apalliOHHOMY BO31€H-
CTBUIO PEYHOT'O AbJla BO BpeMs Ae-
[OOXOO0B, MaAO IOABEPKEH BO31ael-
CTBUIO BOABI BO BpeMs «HOPMAaAb-
HBIX» IIaBOAKOB. TeM He MeHee, ITPpU
KaTacTPOPHUIECKUX ACTHHUX ITaBOJI-
KaX KaMeHb [IOAHOCTBIO 3aANBaeTCs
(puc. 1).

Ha oOpameHHOH# K BOCTOKY
CTAQKEHHOUW TIIOBEPXHOCTU KaMHI
A.TlI. OrKkAaAHUKOBBIM BBISIBAEHO
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2 HaCKaABHBIX H300pazkeHusi, 00b-
€KT II0 HyMepalluu HCCAeNOBaHUL
IIoAy4YHA HOMED 65 [6, puc. 2]. C ero
IIOBEPXHOCTHU OBIAM ABaKAbl CHSITHI
acTaMIaXkH, [0 KOTOPBIM OBIAM BBI-
IIOAHEHBbI IIpopucoBKH. OpueHTa-
U U300pakeHudl JaeT OCHOBAHUS
IpearoAaraTb, 4To KaMeHb HaxXo-
OUTCSA B IIEPEBEPHYTOM ITOAOKEHUU
U UHBbIe U300pazkeHUus MOTYT OBITH
BBIIBAEHBI TOABKO Ha ITOBEPXHOCTH,
obOpaIllleHHOH B HacTOsIee BpeMs
BHU3. Mopdoaorus Habaromaemoi
IIOBEPXHOCTH KaMH$, 3a HCKAIOYe-
HHUEM «TAaAKOIr'o» ydacTKa C IIETPO-
raudamu, HeOAaTOIIPUATHA OAS HUX
HaHEeCEHUs, II03TOMY IocAe
ocMoOTpa KaMHS OBIAO IPHHATO pe-
IIeHWe MXU U AUMIaWHWUKH He yaa-
ASTH, TeM 0OOAee YTO UX HaAWUdUe U
COCTOSTHUE SABAAIOTCS HAAEKHBIMHU
WUHAUKATOPaMU BO3AEHCTBUS BOIBI
U ABJA.



JOKyMEeHTHpPOBaHHE

JAg [OOKyMEHTHpPOBAHHUS [OO-
CTYIIHOM 4acTu IIOBEPXHOCTH
KaMHa 65 O0wiao caeaano 1 193
nudpoBeIX QoTorpadguii. Cremka
BBIIIOAHSIAACH ITU(PPOBBIM oTOAaIl-
napaTtoMm Nikon D700 ¢ moaHOKam-
poBo#i Matpuue# 7 952 x 5 304
(12,1 meranuckcead), OCHaAIleHHBIM
oowvekTuBoM Nikon 35 wvmm /2D
Nikkor ¢ KOABIIEBBIM OCBETHUTEAEM
Grifon AR400 B mnacmypHyIO IIO-
rogy. 9To obecmedynao paBHOMEP-
HOCTh OCBEILIeHUs IIOBEPXHOCTHU
KaMH4 U OTCyTCTBUHE TE€HeU. l[BeTo-
KOPPEKIIUS BBIIIOAHAAACH II0 CEPOU
Kapte. MacmrabupoBaHue OcCy-
IIIECTBAGAOCH I10 OIIOPHOM CETH, II0-
AYYEHHOH HU3MEPEHUAMHU Aa3€PHBIM
OaAbHOMEPOM, opHueHTanusd obecrie-
YUBaAaCh MCIIOAB30BAaHUEM OPTO-
doTomnaaHa, IOAYYEHHOTO C IIPUMe-
HeHueM DBIIAA. 3arpyaHeHuda Ipu
cbeMKe OBIAM CBsI3aHBI C OUpaHU-
YEeHHOCTBIO JOCTyIla K HUXKHEH 4da-
CTU KaMHsl, OKPYKEHHOTO APYTUMHU
BaaAyHaMU. [loBepXHOCTb, IOKPHI-
Tasi MXOM, CHUMaAacChb C ITOHUXKEH-
HOU IeTaAbHOCTBIO.

CobOpanHbie (POTOCHUMKH MO-
BEpPrasuch NIBETOKOPPEKIIMH, KOH-
BEPTUPOBAAUCE U3 (opmaTa Ka-
Mepsbl B popmat JPG u nmoctymnaau B
doTorpaMMETPUIECKYIO obpa-
00TKYy, KOTOpas, B IIEAOM, BBITIOAHS -
AACh II0 CTAHOAPTHOH HIPOLEAYPE —
HO C PSAOM CYIIECTBEHHBIX OTAU-
YU, 00YCAOBAEHHBIX pa3MepaMHu U
reoMeTpUer KaMHsS U PacCIOAOKe-
HUEM PUCYHKOB Ha HEM.

[Taomianb MOBEPXHOCTH KaMHS
65, mocTyrnHas OAs HaOAOOEeHUS U
OOKYMEHTUPOBAHUS Ha MOMEHT
CBEMKH, cocTaBasgaa 9,357 Mm? (nao-
maab OoIpeaeAeHa II0 MOOEAU IIPs-
MBIM H3MEPEHHUEM IAoUaau cdop-
MHPOBAHHBIX IIOAUTOHOB). Pacuert
IIOKA3bIBaET, YTO OAd obecredyeHUsd
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MHHUMAaABHO [IOIYCTHMOH OeTaAb-
HOCTH MOOEAHM TIPH [AOTHOCTHU
2 000 nmoauroHoB Ha 1 cMm?2. HE0OxO-
OUMO CO34aTh MOIEAb, COCTOSIILYIO
u3 187 maH moauroHoB. Ha cospe-
MEHHOM 3Talle Pa3BUTHS BBIYUCAU-
TEeABHOTO 000pyZl0BaHUS TaKas MO-
OeAb TEeXHUYECKH MOXKeT OBITh
copMHpOBaHa, OAHAKO OdaAsbHEH-
uiass pabora ¢ Hell KpalHe 3aTpPyma-
HeHa. OmHaAKO, €CAW IPUBECTH MO-
IeAb KaMHYI 65 Kk 70 MAH IIOAHTO-
HOB, TO €€ [IeTaAbHOCTb COCTaBHUT
OpuOAH3UTEABHO 750 IIOAUTOHOB Ha
1 cM2, 9YTO HEZOCTATOYHO MOAS HC-
CAeJOBaHUsS peabeda MOBEPXHOCTH.
Ha xamHe 65 maomanbs 6yrpu-
CTOM TOBEPXHOCTH 0€3 IMeTPOTAU-
¢doB cocTaBasgeT OKoAO 8,427 M?, a
CTAAKEHHOH IIOBEPXHOCTHU C IIETPO-
rauamu — okoao 0,930 M2, uau o-
panka 10 % noBepxXHOCTH KaMH4I B
IIEAOM, YTO IIPeaorpeaeAuro usbpa-
HHE TPeThero BapuaHTa o0paboTKH.
COOTBETCTBEHHO OAS IOBEPXHOCTH
c nerporaudamu Onira cPOpPMHUPO-
BaHa BBICOKO/ETAaAbHAas MOIEAb B
32,2 MaH 1oAUTOHOB (3 463 1OAU-
roHa Ha 1 cMm?), mpuromHas [OAS
aHaAu3a, a JAS OCTAaAbHOM IIOBEPX-
HOCTH — MOJEAb ITOHHUXKEHHOH me-
TaAbHOCTU B 19,3 MAH IIOAHTOHOB
(maum 232 moaurona Ha 1 cm?), mo-
cTaTo4yHasl [OAs BOCIIPOU3BEACHUS
reoOMeTpPHUH KaMH4 B IIeAOM. DTH MO-
neAu ObIAM OOBbeIUHEHBI B €OUHYIO
MOOEAb, COCTodAllylo u3 51,8 MaAH
TIOAUTOHOB, a IIOB MEXAy HUMHU 00-
paborTaH TakK, 4TOOBI OH HE BBIJE-
ASIACSI HA MoaeAu (puc. 3).
[aapHelInasg 1nocT-goTorpam-
MeTpuueckas oOpaboTka 3akKaroda-
Aach B 00pe3Ke MoeAU (yaasdaach
IIPEUMYIIECTBEHHO OKpyXKarolas
KaMeHb pPaCTHTEABHOCTh, ¢par-
MEHTBI IIOBEPXHOCTEH 3€MAH U APY-
rUX KaMHel) U yoaseHHUU OIIHOO0K



doTOrpaMMETPHUIECKOTO aATo-
puTMa («Iymar», «caMoIllepecede-
HUM»), 3alIOAHEHUU MEAKUX OTBEP-
ctuii. Ha raxxgom arare moct-4¢o-
TOTPaMMETPUIECKOH o0paboTKu
BBITIOAHSIACSI KOHTPOABL KadecTBa

OpyruM omnepatopoM. KoHedHBIM
pe3yAbTaTOM IIMKAA 00OpaboTKH
cTasa TEKCTypUpPOBaHHAd TPEXMEpP-
Has IIOAUTOHAAbHAsl MOIEAb BUIU-
MO yacTu KaMH4 65 (puc. 4).

HuTepnpeTalHsa MOAEAH

Ha HacTogiem 3sTamne pas3BHU-
TUS TIPOTPAMMHOro obecredeHUud
oAs paboThl C TPEXMEPHBIMU MOJ€e-
ASIMHM UCCA€OBATEAIO JOCTYIIHO ABa
OCHOBHBIX criocoba paboTbel ¢ Moze-
ASIMH: HU3y4eHHe COOCTBEHHO TpexX-
MEPHOH TIIOAMTOHAABHONH MOIEAH
(TTIM) 1 n3y4yeHue KapThl BHICOT OT-
HOCHUTEABHO YCAOBHOM ITOBEPXHO-
CTHU, TIOAYyYeHHOUW wu3 QparMeHTa
TIIM.

[lepBuyHass  HHTEpIpeTallls
BBIIIOAHSIETCH HEIIOCPEACTBEHHO IIO
TIIM. MomeAb mo-pparMeHTHO IIPO-
cMaTpuBaeTcd B AUHAMHYECKOM
pexXHUMeE C IIPUMEHEHHEM MUCKYC-
CTBEHHOT'O 3aT€HEHHS I10J MaAbIMHU
yraaMH K TIIOBEPXHOCTH MOJIEAH,
IpUudyeM [Oasd KaXaoro dgparMeHTa
HCKYCCTBEHHOE 3aT€HEHHE IIpUMe-
HSeTCd «IIOAHBIM Kpyrom» H, 3ada-
CTY!O, II0 HECKOABKO pas, Ioj pas-
HBIMH yTAaMH K IIOBEPXHOCTH (pHC.
5). Ecau npu TakoM IpoCMOTpPE BBI-
ABAFIOTCH MPU3HAKH HEECTECTBEH-
HOH «IIPaABUABHOCTH» 9AEMEHTOB II10-
BEPXHOCTHU (AMHEaMeHTBI, [yTH,
OKPY>KHOCTH, KOTOPBIE MOTYT CAO-
KUTHCH B KaKOe-TO H300pazkeHue),
TO y4acTOK H3y4daeTcd [JOAbIlE U
THiaTeAbHee. DBbigBAeHHBIE TIIEp-
CIIEKTHBHBIE YYaCTKU IIOMEYaloTCs
HEIIOCPEACTBEHHO Ha MOIEAU
(puc. 6) 1 cOoImOCTaBAIIOTCS C UMEIO-
HIUMHUCH IIPOPUCOBKaAMU U (poTo-
rpaduaMu. 3asoroM ycmexa 3ecCh
ABASIETCH [O€TAABHOCTH, TIIATEAb-
HOCTBb, IIOCA€OOBATEABHOCTH IIPO-
CMOTpa BCEH IMOBEPXHOCTHU MOIEAH,
TaK KaK aBTOMAaTHU3UPOBAHHBIX Me-
TOLOB, 3aMEHLIOIHUX 4YEAOBEKa Ha
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9TOM omepanuu MO0 HaCTOLAIIEeTro
BpeMeHHU He pa3paboraHo.
[I[pUMEHUTEABPHO K KaMHIO 65
IepBBIH 3Tall UHTEPIpeTalluu oKa-
3aACd  OTHOCHUTEABHO  IIPOCTBIM.
TpexmepHass IIOAUTOHaAbHas MO-
oeAb Oblaa MIPOCMOTpPEHA IO ONIH-
CaHHOMY BBIIlIE aATOPHUTMY U COIIO-
cTaBA€HA C  ONyOAMKOBAHHBIMU
OpopucoBkam [6, c.210, 211
(raba. 74, 2; 75, 1, 2)] u ¢dororpa-
dugaM pas3HbIX A€T, CAEAaHHBIMU
IpH pa3HoM ocBelleHUUu. CpaBHe-
HHe I10Kas3aA0, YTO HOBBIX H300pa-
JKEHUU B IIpeaesax UCCAELOBAaHHOMU
IIOBEPXHOCTH HE BBIIBAAETCH, HO
y3Ke M3BEeCTHbIe N300paskeHuUs (AOCh
U AMYMHA) 3aME€THO OTAWYAIOTCH OT
COEAaHHBIX paHee MIPOPHUCOBOK U
coepIKaT AeTaAu, KOTOphIe Ha IIPo-
PHUCOBKax He O0TOOpakeHkwI (puc. 7).
BTopoi#i sTan uHTEpHIpeTanuu
3akAlo4daeTcd B paboTe c KapTo#
BeIicoT (Takxke DEM, ot Digital
Elevation Model), nmocTpoeHnHo#t u3
dparmernra TIIM OTHOCHUTEABHO
YCAOBHO BBIOpaHHOM pedepeHCHOU
(6azoBoii) maockocTH. KapTa BbICOT
MO3KeT (pOpMHPOBATHCH KaK B BUE
TPUAHTYASIIITUOHHON MOIEAH, B KO-
TOPOMN KaXKAbIX y3€A UMEET TPHU KO-
OpAWHATHI, TaK U B BHUE MaTpUi-
HOM MOOeAHM C IIOCTOdHHO 3aJaH-
HbIM HIIArOM CEeTKe, KaXK/I0My U3 y3-
AOB KOTOPOM HIPHUCBOEHO 3HAYEHUE
BBICOTBI OTHOCHTEABHO pedepeHc-
HO¥ IIAOCKOCTHU. ['AaBHBIM IIpEUMY-
IIIECTBOM KapThl BBICOT SIBASIETCS
BO3MOKHOCTb NPHUMEHEHUsS K HeH
AATOPUTMOB MaTeMaTH4YeCKOH BH-
3yaAn3allui, IIpUCBauBaIOLIUX



KaXZIo¥ TOYKE MOOEAU OIIPENEACH-
HBIM IIBET — HAIIPUMEpP II0 OTHOCH-
TEeABHOH BBICOTE, YAy HaKAOHA IIO-
BEPXHOCTH, 9KCIO3UIIUHN [TOBEPXHO-
CTH OTHOCHUTEABHO ocell X u Y np4d-
MOYTOABHOM CHCTEMBI KOOPIAHHAT.
[as yAydIIeHUS AellIupUpyeMo-
CTH IIOBEPXHOCTU aATOPUTMBI BU3Y-
aAW3alliy MOTYT TOHKO HacTpau-
BaThCsd, a caMa MOJEAb IIpeobpa3o-
BBIBATBCH — HAIIPUMeED, IIyTEM IIPHU-
CBOEHMS IMOBBIIIAIONIETO K03 hu-
IIUeHTa K BepPTHUKAABHOMY Mac-
mraby; K MOAeAN IPUMEHIIOTCSI UC-
KyCCTBEHHBIEe 3aTeHeHUud (puc. 8).
Bo3MoxkHO U 1mpuMeHeHHe 0oaee
CAOKHBIX ITpeobpaszoBaHU, HAIIPU-
Mep, (OpMHpPOBaHUE «AOKAABHBIX
MoneAet peabedar (Takxke LRM, ot
Local Relief Model) [8; 9]. Orpaunu-
YeHHEeM KapTbl BBICOT, CAEAYIOIIHNM
13 IIpUHIIUNA ee (POPMHPOBAHUMI,
ABAGETCH IPUHIIUIINAAbHAS HEBO3-
MOXKHOCTH IIPHUCBOEHHHA OJTHOMY
Y3Ay OBYX 3HAYEHUH BBICOTHI. TeM
He MeHee, 3TO IIOAHOIleHHas TpeX-
MepHasd MOJAeAb U HMEHOBaTh €€
«2,5D-mMoneabto»  MaTeMaTH4YeCKH
HEKOPPEKTHO.

[Ipu pabore c KapTod BBICOT
KPUTUYECKH BaXXHO BEPHO oIIpene-
AUTH IOAOKEeHHEe pedpepeHCHOH (ba-
30BOM) IIAOCKOCTH, obecliednBalio-
II1e€e BBICOKYIO KOHTPACTHOCTE U300-
pakeHud, IUHaAMHU4YeCKU (POPMUPY-
€MOT0 aATOPHUTMOM BH3yaAH3aIlUU.
B obmieMm caydae oHa moAXKHA OBITH
cybriapasseAbHa HCCAEAYEMOM II0-
BEPXHOCTH U HAXOAUTHBCH Ha He-
OOABIIIOM PACCTOSIHUM «HUKE» ITOHU
nmoBepxHocTH. Ecam wm3o0pazkeHHe
HabAOgaeTcsd Ha MAOCKOH ITOBepX-
HOCTH, HAIlpUMep, Ha T. H. 3epKaae
CKOABXKEHHsd, 3Ta 3ajada He IIpel-
craBadeT TpyaHocTu. OpgHakKo Ha

BaayHax Cukadyu-AagHa HETpO-
rAu(bl pPEenKo BCTpedYarTcs Ha
IIAOCKHX IIOBEPXHOCTHAX, II03TOMY

IIOAOKEHUE pPedepeHCHOM IIAOCKO-
CTU moadUpaeTcs ONBITHBIM IIyTEM,

48

B HECKOAbKO urepanuii. Kak mpa-
BUAO, HEOOXOOMMO IIOCTPOEHHUE
KapTbl BBICOT HE TOABKO OAS BCETO
ydacTKa IIOBEPXHOCTH, CoAepKa-
IIero M300pakeHus, HO U OAS OT-
[OEABHBIX PUCYHKOB U OaXK€ OTOEAb-
HbIX, KaK [IpPaBHAO IIAOXO coXpa-
HUBIINUXCHI YaCTEH.

KameHb 65 B 3TOM OTHOILIEHHU
MOXKHO CYHUTATh OTHOCUTEABHO IIPO-
cThIM. PacrioaokeHre neTporanudgoB
Ha OTHOCHTEABHO POBHOH M IIAOC-
KOM IIOBEPXHOCTH ITIO3BOAHAO OTpa-
HUYUTHCS  OIpPEeNeAeHHEM  Tpex
IIAOCKOCTE€H U TPEX COOTBETCTBYIO-
IIUX KapT BBICOT — [AS IIOBEPXHO-
CTHU B II€AOM, JIAS TOAOBBI AOCS U JOAS
AuU4UHBL  (pucC. 9). PesyarTaTrom
CTaAO CYLIECTBEHHOE YBEAWYEHHE
KOHTPACTHOCTH C(OPMUPOBAHHOTO
nsobpaxkenuda (puc. 10).

[Ipu BBIIBAEHHUH U YTOUYHEHHUU
TpPaHUIl U300 pakeHUuH 110 KapTe BbI-
COT B AIOOOM cAydyae IIepBOHa-
YaAbHO Ha I[OBEPXHOCTH TECTHUPY-
IOTCS BCE€ [JOCTYIIHBIE AATOPUTMBI
BU3yaAHU3allUU (IO OTHOCHUTEABHOH
BBICOTE, YTAY HaKAOHA, 3KCIIO3UIIUHU
U Op.) U BbIOHUpaeTcda Hauboaee 3d-
dekTuBHBIN asropuTM. OcTasbHbIE
AATOPUTMBI NPUMEHSIOTCH B daAb-
HelIlleM TOABKO [nAd Hauboaee
CAOXKHBIX y4YacTKOB. [IpumeHH-
TEABHO K KaMHIO 65 HauAy4IINe pe-
3yABTAThI IIPUHECAO MCIIOAB30BaHHE
BU3yaAHU3allUH II0 OTHOCHUTEABHOH
BBICOTE (B T. Y. C IOBBIIIEHHOH IIBe-
TOBOM KOHTPACTHOCTBIO) C AUHAMHU-
YeCKHMM pPEeXHUMOM pacdeTa auara-
30HA BBICOT U OQHOBPEMEHHBIM Y-
HaMHU4YeCKUM 3aTeHeHUeM. [Ipume-
HEHHE aATOPUTMOB BH3yaAU3aIUU
IIOBEPXHOCTH 10 YyTAy HAKAOHA U 10
SKCIIO3UIIUH B I[IEAOM OKa3aA0Ch Me-
Hee 3P(PEKTUBHBIM, HO B HEKOTO-
PBIX CAydYadgx II03BOAHWAO CYIIe-
CTBEHHO YyTOYHHUTHL OCOOEHHOCTHU
reoOMEeTPHUH IIOBEPXHOCTH (puc. 11).

Kak mepBbIfi (II0 ITOAUTOHAABL-
HOM MoOeAH), TaK M BTOPOH (1o



KapTe BBICOT) 3Tallbl HHTEpIIpeTa-
IUU peabeda IMOBEPXHOCTHU HABAL-
IOTCd HUTEPallMOHHBIMH IIPOILEC-
caMM, MIPEeAIIoAaraloIllMMU HEOHO-
KpaTHOE BO3BpAalllcHHUE K YK€ H3Y-
4YEeHHBIM y4YacTKaMHU U, 110 KpalHeu

Mepe B OOABIIIMHCTBE CAy4YaeB, Be-
OyTCS OOHOBPEMEHHO C (pukcaiuent
pe3yabTaTa, T. €. C IIPOPHUCOBKOH
HaCKaAbHOT'O U300paskeHud.

IIpopucoBka

BekTopusanusa (IpopHUCOBKA)
IIeTPOTAN(OB, BBIOUTHIX Ha IIAOC-
KUX CKaABHBIX IIOBEPXHOCTLX, IIO
TPEXMEPHBIM MOJAEASIM TEXHOAOTH-
4EeCKH IIPOCTa U HE CAHIIKOM OTAM-
JyaeTcs OT IPOPHCOBKHU I10 poTOorpa-
UM HAM CKaHUPOBAHHOU MHUKa-
AEHTHOM KomnuHu. Ha CAOXKHBIX IIO-
BEPXHOCTAX [OBOWHON KPHUBU3HBI
9TOT CIOCO0 IPaKTUYECKH HeNpHU-
MEHHM, T. K. IIPU IIPOPUCOBKE Cy-
IIECTBEHHO HCKaXaeTcd reoOMeTpHUd
nerporaucga. BapeavedHbIe IETPO-
raugsl Cukadyu-AassHa KakK IIPaBHUAO
PacIoAOKEHBI HMMEHHO Ha TaKHX
IIOBEPXHOCTHIX — U 3TO IIpenoInpeae-
AFET IIEPEXO K TPEXMEPHOU BEKTO-
pHU3aliy, ONTHMH3UPOBAHHOU OAd
TaKUX U300paKeHUH.

HN3o6pazkeHre Aocd Ha KaMHe
65 aBAsieTCS XapaKTepPHBIM IIpHUMe-
pPOM CHUTyalluH, KOrJa BCAE€ACTBHE
CAOXKHOMN T€OMETPHUHU IIOBEPXHOCTH
o0ImM¥ KOHTYpP H300pakKeHUs XO-
POILIO BHAEH IIPH HCKYCCTBEHHOM
3aTEHEHUU C OpUEHTAllUEN OCBEILE-
HUg ¢ HanpasBaeHuda 0°, HO pora
IPOSABALIOTCHA TOABKO IIPHU OCBEIIE-
HUU ¢ HanpasaeHudg 90°.

TpexmepHada BEKTOpPHU3aAUI
BBIIIOAHSIETCH HEIOCPEACTBEHHO IIO
IIOAUTOHAaABHOM MOZEAHW C Iapaa-
AEABHOUN HWHTEpPIIPETALlUEN IIOBEPX-
HOCTH IIO KapTe BbICOT. IIpopu-
COBKa H300pakeHu#l BeneTcd II0-
5TaIltHO, C YY€TOM CHEeIM(PUKU MET-
poraucos AMypo-YcCypuHCKOH
IPOBUHIIMY HACKaABHOTO HCKYC-
CTBa OIITUMAaABHOM IIPeACTaBASIETCH
caenymomiasgd — IIOCA€LOBATEABHOCTD
BEKTOPH3ALUU:
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OnpeneAeHUe W IIPOPHUCOBKA
KOHTYpa y4acTKa C NeTporaudaMu.
TakuM y4acTKOM IIPE€ACTaBAIETCH
dparMeHT IIOBEPXHOCTU KaMHS HAU
CKaABHOTI'O BBIXOJA, OTPAHUYEHHBIN
€CTECTBEHHBIMH TI'pPaHHUIlaMH (Kak
IIpaBHAO TPEUIMHAMU, CKOAAMHU, yT-
AaMU, IIeperubaMy IOBEPXHOCTH U
T. 11.). Bca naapHelniag uHTEpIpe-
Tanus U IIPOPHUCOBKAa BEAETCHA B
opeaeAax 3TOro KOHTypa, HNpUYEM
IIPOPHUCOBEIBAIOTCS BCe H300pazke-
HUS W €CTECTBEHHBIE OSAEMEHTHI.
KoHTyp BEKTOPU3YETCS 3aMKHYTHIM
criaaiHoM (puc. 12).

ITpoprucoBKa €CTeCTBEHHBIX
2AEMEHTOB nnoBepxHocTH. Iloa ecre-
CTBEHHBIMU OSAEMEHTAMM IIOHUMa-
IOTCSH TPELIWHBI, JXHUABHBIE 00pa3o-
BaHHs, KOHTaAKTBhl TOPHBIX IIOPOM,
rpaHUIbl KaBEPH U UHBIX II0AOCTEH
(kak 3allOAHEHHBIX, TaK U HE 3all0A-
HEHHBIX), BBIOOMHBI M CKOABI IIO-
BEPXHOCTH, CYLIECTBOBAaBIIHE [0
HaHECEHHsS Ha HUX HaCKaAbHOTO
n3zobpaxeHud. lleap 3TOoro srama
3aKAIO4YaeTCs B BBISBAEHHUU €CTe-
CTBEHHBIX 3A€MEHTOB M0 IIPOPHU-
COBKHU COOCTBEHHO HM300paskeHud, C
TeM, 4TOOBI Ha pPaHHEM HSTale BbI-
dABUTHb CBOMCTBa «XOACTa», HCIIOAb-
30BaHHbIE XYOOXKHHUKOM. [Ipu mpo-
PUCOBKE €CTECTBEHHBIX 3AEMEHTOB
[OIIyCKaeTCs UTHOPUPOBAHUE MeEA-
KUX O00pa30oBaHUP U OSAEMEHTOB,
HEIOCPEeICTBEHHO C H300pakeHueM
He B3auMoAeNUCcTByIIUX. BekTopu-
3aI1Us BBITIOAHAETCH 3aMKHYTBIMHU U
He3aMKHYThIMU criaatiHaMu
(puc. 13).

[IpopHuCcOBKa HAAOXKEHHBIX JA€-
MeHTOB. HarokeHHbIE 3A€MEHTHI —




9TO COBPEMEHHBIE ITOCETUTEABCKHUE
HAIIUCH, TPEIIUHBI, CKOABI U OT-
CAOEHUsd, MOSBUBIINECH IIOCA€ BBI-
6uBku  1nerporauda. OcobeHHO
BajKHa MPOPUCOBKA HAAOXKEHHBIX
9AEMEHTOB, HEIIOCPEACTBEHHO BO3-
OEeUCTBYIOIIMX Ha  HaCKaAbHOE
n3obpaxkeHue. B HEKOTOPBIX CAy-
JyasgxX K IIPOPHUCOBKE HAAOXKEHHBIX
9AEMEHTOB IIPHUXOAHUTCS BO3Bpa-
IIATHCH y3Ke IIPU paboTe HeIoCpea-
CTBEHHO c Ierporaundgom. Bekropu-
3alllsl BBIIIOAHAETCS 3aMKHYTBIMU
CIIAAMHAaMH.

[TpopucoBka oce¥ wnsobpazke-

Hud. [lepBble ONBITBHI ITPOPHUCOBKU
OapeabedpHBIX uH3006pakeHut Cu-
Kadyu-AAsgHa IIOKAa3aAH, 49TO
Ha/eXHO OKOHTYPUTH I'PAHUIIBI BbI-
6uBKH (B OCOOEHHOCTH IIAOXO CO-
XpaHUBIIEHCS) HA TPEXMEPHOH MO-
€AV MOXKHO AWIIG IIOCA€ TOT0, KaK
OyaeT MOCTUTHYTO NHOHUMAaHHE 00-
e Aorukm wuzodbpakeHus. I[lo-
9TOMYy B METOAUKY BEKTOPH3AIHUU
ObIA BKAIOYEH BCIIOMOTATEeABHBIN
3Tall CXEMaATUYHOU IIPOPHUCOBKH
«oce#l m300pakKeHHud», TO €CTb AHU-
HUU TaAbBeroB — Hanboaee HHU3KHUX
TO4YEeK BbIOMBKH, 00Pa3yIOLUIUX «Kap-
Kac» T1ierporauda. OmnpeneaeHue
ocefl H300paskeHUS BBIIIOAHSIETCS
II0 KapTe BBICOT, €€ PpacTpoOBOMY
M300paskeHHUI0 UAH pacliedyaTKe, 10-
IIyCKAaeTCs HCIOAB30BaHHE AIOOOTrO
ymobHoro  crocoba  pHUCOBaHUA
(puc. 14).

[TpopucoBKa KOHTYpa u306pa-
xeHud. [loq KOHTypoM H300paxe-
HUA TTOHUMAETCHd AWHUS, OTIEASIO-
1ass HU3MEHEHHYI0 4YeAOBEKOM IIO-
BEPXHOCTb OT €CTECTBEHHOH IIo-
BEPXHOCTU KaMH4. [lag Gapeabed-
HOTO H300pazkeHUs IIOAOKEHHUE
9TOM AMHHUU [AOCTATOYHO YCAOBHO,
T. K. 1300pakeHusd 4acTo co3aaBa-
AUCH C UCIIOAB30BaHHUEM €CTECTBEH-
HOH reoOMeTpUH IIOBEPXHOCTH
KaMHs, a Kpas UX IPUIIAH(QOBBIBA-
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AUCH. [IAd yMEeHBbIIIeHUs CyObeKTHUB-
HOCTHU OIpPEAEA€HUd TpPaHUIl BbI-
OMBKH HPUMEHIETCS NPOPUAUPO-
BaHue (puc. 15). BekTopuzanusa
KOHTypa H300pakeHUsd BBIIIOAHSI-
€TCs HEeIIOCPEACTBEHHO II0 TpPEeX-
MEpPHOH MOJIEAU 3aMKHYTBIMHU
cuaaiHaMH C UHTEPBAAOM MeEXIY
y3aamu B 5—-10 mMm B macurrabe 1:1.

Jertaauszanug KOHTYpa u3obpa-
XXeHudg. Ha o»rame pmerasm3aiiuu
IEPBUYHO OTPHUCOBaHHAs AWHUA
OpoelupPyeTCd Ha MOJAEAb, a 3aTeM
B Hell yBEAUYUBAETCH YHCAO Y3AO0B
TakuM o0Opa3oMm, YTOOBI HHTEpPBaA
MEXAYy HUMH COCTaBAdA 2—3 MM — B
3aBUCHMOCTH OT KPHUBH3HBI Kpad
BBIOMBKH M CTEIEHU COXPaHHOCTHU
CKaabHOU T110BepxXHOCTHU. [loaoxe-
HHUE O3TUX Y3A0B KOPPEKTHPYETCS
BPY4YHYIO0. 3aTeM BBIIIOAHAETCH eIlle
OHO CrYyIIEeHUE Y3A0B AUHHUU (OO
HWHTEepBasa B 1 MM) U AMHUS BHOBbD
IIepeyKAaabIBaeTcsd Ha  MOMIEAb.
KoHTyp cuuTaeTcsa KOPPEKTHO yAO-
JKEHHBIM, €CAU IIOAyY€HHasd AUHUS
He «IIpoBaAWBaeTCd II04 MOAEAb» H
HE  «B3A€TaeT HaJd  MOIEABIO»
(puc. 16).

ITpoprcoBKa KOHTVPOB HHBIX
3AEMEHTOB HACKAALHOTI'0O M300paske-
HUd. [JOIIOAHUTEABHO K JOCTOBEPHO
OenInppUpPOBaHHBIM KOHTypaM BbI-
OMBOK B IPOPHCOBKE MOTYT OoTOOpa-
JKaTbCS yTPadeHHbIE U IIPEAIIOAO-
JKUTEABHBIE 9AEMEHTHI IIETPOTANdA,
a Takxe (POPMBbI €CTECTBEHHOH II0-
BEPXHOCTH, NPEAIIOAOKUTEABHO CO-
CTaBASBIIIHE YacTb KOMIIO3UIIUU
HaCKaABHOTO n3obpaxkeHud
(puc. 17). BexkTopusalus TaKUX
9A€MEHTOB BBIIIOAHAETCS CIIAaM-
HaMH B OTOEABHBIX CAOSIX.

Ha Bcex aTanax BeKTOopHU3alusd
BENEeTCsS IIOCAOHWHO, TO €CTh OIHO-
POOHBIE 3AEMEHTBHI IIPOPHUCOBBIBA-
I0OTCA B COOTBETCTBYIOIIUX CAOSX. B
OaAbHEHWIIeM pe3yAbTaThl IMIPOPHU-
COBKHU MOTYT OEMOHCTPUPOBATHCH




KaK He3aBHUCHUMO, TaK U HaAOXKEH-
HbIMH Ha KapTy BBICOT HAH TpPEX-
MEPHYIO MOIEAB.

BeiBOABI

[IpuMeHeHHE METOOUKHU MOOKY-
MEHTHUPOBAaHUA M aHaAu3a I'€OMET-
PHUU TOBEPXHOCTH C MUCIOAB30Ba-
HUEM aATOPUTMOB MaTeMaTUYeCKOH
BHU3yaAH3allul Ha KaMHe 65 Cu-
Kadyu-AagHa IIO3BOAHAO Cylie-
CTBEHHO yTOYHUTH KOHTYPBI HU300-
paxXKeHUs AOCHd W AHMYUHBI U CKOpP-
PEKTUPOBATh UX  IIPOPUCOBKY.
CdopmupoBaHHbII Habop rpadu-
YEeCKHUX MaTepHaAOB [IOCTOBEPHO
BOCIIPOM3BOAUT OTH HaCKaAbHbIE
M300paskeHus U II0 CBOM TOYHOCTHU
U OeTAaAbHOCTU IIPEBOCXOOAUT IIPO-
PHUCOBKH, BBIIIOAHEHHBIE II0 9CTaM-
naxxam. MeToouka I[03BOAHAA, B
YaCTHOCTH, BBIIBUTH U BU3YAAU3U-
poBaTh aHATOMHUYECKYIO TOYHOCTH
n300pakeHusd Ha KaMHE TOAOBBI
AOCSI, OCOOEHHO POTOB, CBUAETEAb-
CTBYIOIIHUX O IIPUHAOAEKHOCTHU KHU-
BOTHOT'O K aMypCKOMY IIOABULY
(MMeHyeMOro TaKiKe AOCEM YCCy-
putickum, Alces alces cameloides)
(puc. 18-19). YTouHEeHHE KOHTYPOB
n3obpaxkeHus Au4uHBI (puc. 20)
II03BOASET YKas3bIBaeT HA CXOACTBO
3TOTr0 HM300pakeHud C AUYHMHOU Ha
kKaMHe 55 Cukauu-AagHa.

Ycneurusle pe3yAbTaThI IPHUMeE-
HEHHd METOAMKH Ha IeTporaudax
KaMHs 65 IT03BOAMAU pacHopocTpa-
HUTHh €€ Ha Apyrue KaMHU Hu IIO-
BEPXHOCTHU C OapeAbeHBIMU IIET-
poraucgamu  Amypo-Yccypuirickoi
IPOBUHIINY HACKaABHOTO HCKYC-
crBa. K HacrogamieMy BpEMEHH Ha
namaTHuKax Cukauu-AagH, llepe-
MeTheBO, Kug fOKyMeHTHPOBaHO 76
BAaAyHOB U y4aCTKOB CKaA C IIEeTpPO-
raudgamMmu, B Ilepeaesax KOTOPBIX K
HaCTOLANIEMY BpPeMeHU HIAEHTHUDPU-
OUPOBaHO 15 He BBIIBASIBIINXCHA
paHee U300paskKeHUH.

CpencrBaMu TPEXMEPHOI'O MO-
OEAUPOBAHHUS TOYHO BOCIIPOU3BE-
[JeHa TeoMeTpHus IIOBepXHOCTeU
CAOXKHOU opmbl. [aa aHaauza
MOP(OAOTHHN MOBEPXHOCTH U YAYY-
HIeHUd «9UTAaeMOCTH» PHCYHKOB
IIPUMEHEHBI MaTeMaTHYECKHUE aATO-
PUTMBI BHU3yaAu3alluu peabeda,
I103BOAUBIIIHE nemnppupoBaTh
KOHTYPbl MCKYCCTBEHHO M3MEHEH-
HBIX YYaCTKOB [IOBEPXHOCTU KaMHS.
OTO [as0 BO3MOXKHOCTH Cyllle-
CTBEHHO YTOYHHUTL KOHTYPbI U3-
BECTHBIX II€TPOTAN(OB U BBIIBUTH
HOBBIE, pPaHEE HE BBEIAEHHbIE B
Hay4YHBIH# 000pOT HM300pazkKeHus.
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Introduction

Over the past quarter century,
the digital documentation of petro-
glyphs, including three-dimen-
sional modeling has become part of
the daily practice of rock art schol-
ars.

Improving the techniques of
documentation, «three-dimension-
ality» as a way of presenting the
material, the possibility of 3D
printing and demonstration of re-
sults on the Internet often becomes

! Institute of Archeology of the Russian Academy of Sciences (Moscow, Russia).
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an end in itself, and much less at-
tention is paid to the development
of methods for analyzing the sur-
face of models. A set of tools used
for working with models of boulders
and rocky outcrops with petro-
glyphs remains limited, and algo-
rithms for visualizing the shape of
the surface models are not suffi-
ciently used. Consequently the po-
tential for detection of poorly pre-
served images on a three-dimen-
sional model is being lost, the con-
tours of known images cannot be
refined, and the possibilities of vis-
ualizing the results of the study are
not fully realized.

The efficiency of analysis is di-
rectly determined by the correct
and precise formulation of the task
of documenting and modeling,
careful execution of the field opera-
tions (the correct choice of equip-
ment, adherence to technology and

its adaptation to the features of
particular object) and all subse-
quent stages of data processing.

Let’s take as an example the
results of documenting the object
known from the documentation of
A.P. Okladnikov as Stone 65 of the
Sikachi-Alyan [6, fig. 2]. Sikachi-
Alyan's petroglyphs are unique
rock carvings, mostly engraved,
less often carved, on scattered bas-
alt boulders and rocky cliffs in the
floodplain of the Amur River. The
chronology of the site covers a wide
time interval from the initial Neo-
lithic period to the Middle Ages. For
the study of petroglyphs, a set of
methods was applied, based on the
application of visualization algo-
rithms to the surface of three-di-
mensional polygonal models
formed by a photogrammetric
method.

General principles of documentation

The most practical and effec-
tive way of field documentation of
petroglyphs is the technology of
digital photogrammetry (also ab-
breviated SfM from Structure from
Motion), well developed and pre-
sented in numerous publications
[1]. The technology of digital photo-
grammetry makes it possible to ob-
tain highly detailed, dimensional
and oriented three-dimensional po-
lygonal models (TPM), suitable for
analyzing the surface microrelief.

For each object (boulder or
rocky cliff with petroglyphs), the
technique of data collection and
processing is arranged separately,
taking into account its features —
accessibility, size, geometry, sur-
face condition, presence of moss
and lichen on the surface, style of
rock carvings. General considera-
tions assume that it is necessary to
document the part of rock surface
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with images previously identified or
potentially suspected limited by
natural cracks or edges. But in
fact, defining of boundaries is a dif-
ficult task. The ideal solution is a
continuous detailed documenta-
tion of all areas of concentration of
already identified petroglyphs, as
well as all planes potentially suita-
ble for imaging, especially those
subjected to intense destruction.
Such an approach guarantees de-
tection of the majority of poorly
preserved images; however, when
planning field operations, the work
extent is determined by practical
realities: documenting significant
areas with absolute detail requires
no less than absolute labor and
time.

With regard to the boulders of
the Amur-Ussuri province of rock
art, it is advisable to document the
entire stone even if the images are



located only on one of its surfaces
[2; 3; 5; 7].

Non-dimensional and non-ori-
ented low-polygonal models are
suitable only for visualization of the
object and can be used only for ed-
ucational purposes. This can be
easily verified by examining of any
low-polygonal model with the tex-
ture switched off of the ones avail-
able on the Sketchfab web-service
(www.sketchfab.com). The empiri-
cal experience of the previous work
on surveying petroglyphs and epi-
graphic monuments demonstrated
that the minimum detail of the
model sufficient for surface analy-
sis, is usually at least 2 000 poly-
gons (triangles) of a triangulation
network per 1 cm?2. In some tough
cases (especially for poorly pre-
served surfaces), the detail of the
model should be increased to 5 000
polygons per 1 cm?2. Its further in-
crease, due to the limitations of the
initial data obtained from modern
digital cameras, generally does not
lead to an improvement in the real
detail of the model. The limiting
factor of model resolution increas-
ing is the capabilities of modern
computing equipment. The com-
puters at our disposal allows us to
normally process models consisting
of 70-80 million polygons, larger
models become difficult to control.

In practice, this means that
modeling with sufficient resolution
(2 000 polygons per 1 cm?) can be
performed for surfaces of up to
3.5 m2, and with an increase in de-
tail to 5 000 polygons per 1 cm? —
no more than 1.5 m2?. Meanwhile
petroglyphs of the Amur-Ussuri

province of rock art are revealed ei-
ther on vast rocky surfaces with an
area of sometimes tens of square
meters, or on large boulders with a
surface area from 2 to 14 m?2.

This problem can be solved in
three ways.

The first option is to form a
model of the entire surface with the
maximum possible (albeit inade-
quate for analysis) detail, to allo-
cate zones of images on it and to
form highly detailed models of
these zones. This approach is ra-
ther productive, but it is suitable
only for documenting reliably
known petroglyphs and is not fit for
detection of previously unknown
carvings.

The second option is to break
the model into sections limited by
cracks, not exceeding 70 million (or
better 50 million) of polygons per
section. All further data processing
is to be performed over these parts.
The method guarantees detection
of all carvings on extensive rock
surfaces, but is more laborious at
all stages of data collection and

processing.
The third option is to create a
model of variable resolution.

Within such model zones with rock
carvings are developed with the
density of the polygons being cer-
tainly greater than the minimum
acceptable value, and for the rest of
the surface of the stone the model
only conveys the general geometry.
It can be considered optimal for
boulders, in which the rock art co-
vers insignificant fraction of the to-
tal surface of the stone.

Object of study

At the upper boundary of the
low floodplain of the Amur River, in
a zone protected by a small basalt
cape, there is a stone 2.6 x 1.8 x
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0.8 m in size, its volume being
about 3.5 cubic meters, the ap-
proximate weight is no less than 10
tons. The stone is roughly rounded



and partly covered with mosses and
lichens. The state of the surface of
the stone and the degree of cover-
age by vegetation show that for a
long time it has not been affected
by river ice during the spring ice
drifts and by water during «<normal»
floods. Nevertheless, during cata-
strophic summer floods, the stone
becomes completely inundated
(fig. 1).

On the east of the smoothed
stone surface, 2 rock carvings were
identified by A.P. Okladnikov, the
object was numbered 65 according
to the numbering of the survey [6,
fig. 2]. From its surface, the contact

paper squeezes were taken twice,
after which drawings were made.
The orientation of the rock carvings
suggests that the stone rests in an
inverted position and other images
can be detected only on the surface
currently facing downward. The
morphology of the observed surface
of the stone, with the exception of
the «smooth» section with petro-
glyphs, is unsuitable for carving, so
after the examination of the stone,
it was decided not to remove the
moss and lichens, especially since
their presence and condition are re-
liable indicators of the effects of
water and ice.

Documenting

To document the accessible
part of the surface of the Stone 65,
1 193 digital photographs were ac-
quired. The shooting was carried
out with a Nikon D700 digital cam-
era with a full-frame 7 952 x 5 304
(12.1 megapixel) camera equipped
with a Nikon 35 mm f/2D Nikkor
lens with a Grifon AR400 ring flash
in cloudy weather. This ensured a
uniform illumination of the stone
surface and the absence of shad-
ows. The color correction was per-
formed on a gray color palette. The
scaling was performed on the basis
of local coordinate network ob-
tained by laser range finder meas-
urements, orientation was provided
by using an orthophoto acquired
with the use of a UAV. Difficulties
in data acquisition were associated
with limited access to the lower
part of the stone, surrounded by
other boulders. The surface, cov-
ered with moss, was photographed
with reduced detail.

The collected photographs
were color-corrected, converted
from the camera format to the JPG
format and subjected to photo-
grammetric processing which, in
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general, was performed according
to a standard procedure — but with
a number of significant differences
due to the size and geometry of the
stone and the arrangement of the
pictures on it.

The surface area of the Stone
65, accessible for observation and
documentation at the time of the
survey, was 9.357 m? (the area was
determined by the model by a direct
measurement of the area of the pol-
ygons formed). The calculation
shows that to ensure the minimum
allowable detail of the model at a
density of 2 000 polygons per 1 cm?
it is necessary to create a model
consisting of 187 million polygons.
At the present stage of development
of computing equipment, such a
model can technically be formed,
but further work with it is ex-
tremely difficult. However, if the
stone model is 65 to 70 million pol-
ygons, its resolution will be approx-
imately 750 polygons per 1 cm?,
which is not enough to study the
surface.

On stone 65, the area of the
rough surface without petroglyphs
is about 8.427 m?, and the



smoothed surface with petroglyphs is
about 0,930 m?2, or about 10 % of the
surface of the stone as a whole,
which predetermined the choice of
the third treatment option. Accord-
ingly, for a surface with petroglyphs,
a highly detailed model of 32.2 mil-
lion polygons (3 463 polygons per
1 cm?) was formed, suitable for anal-
ysis. For the rest of the surface we
developed a model of reduced resolu-
tion consisting of 19.3 million poly-
gons (or 232 polygons per 1 cm?),
sufficient to reproduce the geometry
of the stone as a whole. These models
were combined into a single model
consisting of 51.8 million polygons.

The seam between parts was addi-
tionally processed to become barely
visible on the surface (fig. 3).

Further post-photogrammetric
processing consisted of trimming the
model (removal of the vegetation sur-
rounding the stone, fragments of the
surfaces of the ground and other
stones) and suppressing the errors of
the photogrammetric  algorithm
(«noise», «self-intersections», etc.) and
of filling small holes. At each stage of
post-photogrammetric  processing,
quality control was performed by an-
other operator. The final result of the
processing cycle was a textured
three-dimensional polygonal model
of the visible part of the Stone 65
(fig. 4).

Interpretation of the model

At the present stage of develop-
ment of software for three-dimen-
sional models management and
analysis, the researcher has two
main ways of work with models: the
study of the three-dimensional polyg-
onal model (TPM) itself and the study
of the height map developed relative
to the arbitrary surface obtained
from the TPM fragment.

The primary interpretation is
performed directly on the TPM. The
model is viewed section by section in
a dynamic mode with the use of arti-
ficial shading at small angles to the
surface of the model, and for each
section artificial shading is being ap-
plied «in full circle» and often several
times at different angles to the sur-
face (fig. 5.) If such a display reveals
signs of unnatural «correctness» of
surface elements (lineaments, arcs,
circles, which can form an image),
then the model section is studied
longer and more attentively. The
identified prospective areas were
marked directly on the model (see
fig. 6) and compared with the availa-
ble drawings and photographs. The
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key to success here is the detail,
thoroughness, consistency of study
of the entire surface of the model,
since the automated methods that
replace the human in this operation
have not been developed to date.

With reference to Stone 65, the
first stage of interpretation was rela-
tively simple. The three-dimensional
polygonal model was explored ac-
cording to the algorithm described
above and compared with the pub-
lished sketches [6, p. 210, 211 (Tabl.
74,2,75, 1, 2)] and new and archival
photographs obtained under differ-
ent illumination. Comparison
demonstrated that no previously un-
known carvings can be detected
within the investigated surface, but
the already known images (moose
and mask-face) differ markedly from
earlier sketches and contain details
that are not reflected in the pub-
lished depictions (fig. 7).

The second step of the interpre-
tation is the analysis of the height
map (also DEM the Digital Elevation
Model), constructed from the TPM
fragment relative to the arbitrary



chosen reference (base) plane. The
height map can be formed as a trian-
gulation model in which each node
has three coordinates, and in the
form of a matrix model with a grid,
each node of which has a height
value relative to the reference plane.
The main advantage of the height
map is the possibility of applying
mathematical visualization algo-
rithms to it, assigning a certain color
to each node of the model - for exam-
ple, relative height, surface slope an-
gle, surface slope direction relative to
the X and Y axes of the rectangular
coordinate system. To improve sur-
face interpretability, visualization al-
gorithms can be finely tuned, and the
model itself can be transformed - for
example, by assigning an incremen-
tal coefficient to the vertical scale or
applying artificial shading to the
model (fig. 8). It is also possible to
use more complex transformations,
for example, the formation of «local
terrain models» (also LRM or Local
Relief Model) [8; 9]. The limitation of
the altitude map, following from the
principle of its formation, is the im-
possibility of assigning to one node
two altitude values. Nevertheless,
this is a fully-fleged three-dimen-
sional model and to call it «2,5D-
model» is mathematically incorrect.
When working with a height
map, it is critically important to cor-
rectly determine the position of the
reference (base) plane, which pro-
vides high contrast of the image dy-
namically generated by the visualiza-
tion algorithm. Generally it must be
sub-parallel to the surface under in-
vestigation closely «below» this sur-
face. If the image is observed on a flat
surface, for example on a so-called
glide plane (slickenside), this task is
not difficult. However, on the boul-
ders of Sikachi-Alyan petroglyphs are
rarely found on flat surfaces, so it is
necessary to select the position of the
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reference plane experimentally, in
several iterations. As a rule, it is nec-
essary to build a height map not only
for the entire surface area containing
images, but also for individual im-
ages and even individual, usually
poorly preserved parts of images.
Stone 65 in such respect can be con-
sidered to be relatively simple. The
location of the petroglyphs on a rela-
tively even and flat surface allowed
us to limit ourselves to the determi-
nation of three planes and three cor-
responding height maps - for the
surface as a whole, for the head of
the moose and for a mask-face
(fig. 9). Height maps allowed genera-
tion of significantly more contrast
imagery (fig. 10).

During identification and refine-
ment of the boundaries of rock carv-
ings over the height map, in any
case, initially all the available visual-
ization algorithms (relative height,
slope angle, slope direction, etc.) are
to be tested on the particular surface
and the most efficient algorithm is to
be chosen. Other algorithms are used
after initial selection only for the
most complicated sections. With re-
gard to Stone 65, the best results
were obtained by the use of visuali-
zation of relative height (including
high color contrast mode) with a dy-
namic mode of the height range cal-
culating and simultaneous dynamic
shading. The application of algo-
rithms for visualizing the surface
with respect to the slope angle and
slope direction was generally less ef-
ficient, but in some cases it made it
possible to significantly refine the
features of the surface geometry
(fig. 11).

Both the first and the second
stages of the interpretation of the
surface shape (with the use of polyg-
onal model and the height map re-
spectively) are iterative processes
that involve a repeated return to the



areas already studied and, at least in
most cases, are conducted simulta-
neously with the fixation of the result
by tracing of the rock image.

Tracing

Vectorization (tracing) of petro-
glyphs embossed on flat rocky sur-
faces on three-dimensional models is
technologically simple and does not
differ too much from tracing over a
scanned photograph or contact copy.
On complicated curvilinear surfaces
this method is practically not appli-
cable, since the geometry of the pet-
roglyph is significantly distorted dur-
ing the tracing. Sikachi-Alyan bas-
relief rock carvings are usually lo-
cated on such surfaces — and this
predetermines the transition to
three-dimensional vectorization, op-
timized for such petroglyphs.

The image of a moose on stone
65 is a typical example of a situation
where, due to the complex geometry
of the surface, the overall contour of
the image is clearly visible with arti-
ficial shading with an orientation of
the illumination from the 0° direc-
tion, but the horns appear only when
surface is illuminated from the 90°
direction.

Three-dimensional vectorization
is performed directly over the polygo-
nal model with a simultaneous inter-
pretation of the height map. Tracing
of images is carried out in stages.
Taking into account the specific na-
ture of petroglyphs of the Amur-Us-
suri province of rock art, the follow-
ing sequence of vectorization is
deemed optimal:

Definition and limit tracing of a
surface section with petroglyphs.
Such a section is a part of the surface
of a stone or a rocky outcrop,
bounded by natural boundaries
(usually cracks, chips, edges, surface
bends, etc.). All further interpreta-
tion and drawing is carried out
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within this limits, and all images and
natural features are drawn. The sec-
tion limit is vectorized by an closed
spline (fig. 12).

Tracing of natural surface fea-
tures. Natural features are cracks,
vein formations, petrographic con-
tacts, borders of caverns and other
cavities (both filled and not filled),
potholes and chipped surfaces that
existed prior to the creation of rock
carvings over them. The purpose of
this stage is to identify the natural
features before tracing the actual
petroglyph, so that at an early stage
to reveal the properties of the «can-
vas» used by the artist. When tracing
natural features it is allowed to ig-
nore small forms and elements, non-
interacting directly with the rock
carvings. Vectorization is performed
by closed and non-closed splines
(fig. 13).

Tracing of superimposed fea-
tures. The superimposed features are
modern visitor's inscriptions, cracks,
chips and detachments that ap-
peared after creation of the petro-
glyph. It is especially important to
trace the superimposed features di-
rectly affecting the rock image. In
some cases, it is necessary to refine
the tracings of superimposed ele-
ments when working directly with
the petroglyph. The vectorization is
performed by closed splines.

Tracing of the image axes. The
first experiments of tracing of the
bas-relief petroglyphs of Sikachi-Al-
yan showed that it is possible to reli-
ably delineate the boundaries of the
rock carvings (especially a badly pre-
served one) on the 3D model only af-
ter an understanding of the general




logic of the image is achieved. There-
fore, an auxiliary stage of the sche-
matic drawing of the «image axes»,
that is the lines of the ‘thalwegs’ (the
lowest part of the carvings forming
the «skeleton» of the petroglyph), was
included in the vectorization tech-
nique. The definition of the image
axes is carried out over the height
map, its raster image or a paper
printout: it is allowed to use any con-
venient drawing method (fig. 14).

Drawing the outline of the im-
age. The contour of an image is a line
separating the surface affected by
human from the natural surface of
the stone. For a bas-relief image, the
position of this line is relatively arbi-
trary, since images were often cre-
ated with utilization of the natural
geometry of the stone surface, and
the edges of rock carvings were
grinded. To reduce the subjectivity of
determining the boundaries of the
depiction, it is recommended to use
profiling (fig. 15). Vectorization of the
image contour is performed directly
on the three-dimensional model by
closed splines with an interval be-
tween nodes of 5-10 mm in a 1:1
scale.

Detailing the outline of the im-
age. At the stage of detailing, the pri-
mary drawn line is projected onto the

model, and then the number of nodes
is increased in such a way that the
interval between them comes to 2-
3 mm, depending on the curvature of
the edge of the depiction and on the
degree of preservation of the rock
surface. The position of these nodes
is manually adjusted. Then another
thickening of the nodes of the line (up
to an interval of 1 mm) is performed
and the line is again re-applied on
the model. The contour is considered
correctly laid, if the line does not «fall
under the model» and does not «ly
over the modeb (fig. 16).

Drawing the contours of other
elements of the petroglyph. In addi-
tion to the reliably identified outlines,
the lost and supposed elements of
the petroglyph, as well as the forms
of the natural surface, supposedly
forming part of the composition of
the rock image (fig. 17), can be dis-
played in the drawing. Vectorization
of such elements is performed by
splines in separate layers.

At all stages, vectorization is
done layer by layer, and homogene-
ous elements are to be drawn in the
corresponding layers. In future, the
results of drawing can be displayed
independently, as well as superim-
posed on a height map or a three-di-
mensional model.

Conclusions

The application of the technique
of documenting and analysis of the
surface geometry by means of math-
ematical visualization algorithms on
the Sikachi-Alyan Stone 65 have
made it possible to define the out-
lines of the image of the moose and
the mask-face with significantly bet-
ter precision and to correct their
drawings. The generated set of
graphic materials reliably reproduces
these rock carvings and, in its accu-
racy and detail surpasses the
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sketches made on the basis of con-
tact copies. The technique made it
possible, in particular, to identify
and visualize the anatomical accu-
racy of the head of the moose, espe-
cially the horns, indicating the ani-
mal's belonging to the Amur subspe-
cies of moose (also referred to as the
Ussuri moose, Alces alces camel-
oides) (fig. 18-19). The refinement of
the contours of the image of the hu-
man mask (fig. 20) allows us to con-
firm the similarity of this image with



other mask-face of the Sikachi-Al-
yan's Stone 55).

Successful results of using the
technique on petroglyphs of Stone 65
allowed it to be extended to other
stones and surfaces with bas-relief
petroglyphs of the Amur-Ussuri
province of rock art. By now, 76 boul-
ders and sections of rocks with pet-
roglyphs have been documented on
the Sikachi-Alyan, Sheremetyevo,
and Kiya sites, where 15 previously
unknown images have been identi-
fied.

By means of three-dimensional
modeling, the geometry of surfaces of
complex shape is accurately repro-
duced. To analyze the morphology of
the surface and improve the «reada-
bility» of the drawings, mathematical
algorithms for visualizing the relief
have been applied, which made it
possible to decipher the contours of
artificially altered sections of the
stone surface. This made it possible
to substantially refine the contours
of known petroglyphs and to reveal
images that so far had not been sci-
entifically described and analyzed.
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Puc. 1. Kamenb 65, Cukaumn-AAdH.
TekcTypupoBaHHAas TPeXMepHAas IIOAUTOHAAbHAS MOJEAD

Fig. 1. Stone 65, Sikachi-Alyan. Textured three-dimensional polygonal model

Puc. 2. TTpopucoBKHU neTporandoB KamMHa 65
(rmo: 6, c. 210, 211, Taba. 74, 2; 75, 1, 2)

Fig. 2. Drawings of petroglyphs of Stone 65
(after: 6, p. 210, 211, tables 74, 2, 75, 1, 2)
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Puc. 3. «(llloB» Ha TpaHUIle MOOEAEH BHICOKOHN U IIOHUXKEHHOM AETAaABHOCTHU

Fig. 3. «Seam» on the border of models of high and low resolution

Puc. 4. Kamens 65, Cukauu-AagH. TpexmepHasi IIOAUTOHAABHAS MOJIEAD

Fig. 4. Stone 65, Sikachi-Alyan. Three-dimensional polygonal model
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Puc. 5. dparMeHT TpexXMepHOH IIOAUTOHAABHOH MOEAU B UCKYCCTBEHHOM OCBEIEHUU
C Pa3HBIX HAIIPABACHHUH, IIPUMEHEHHOM I10 HEOOABIIIUM YTAOM K IIOBEPXHOCTHU

Fig. 5. Part of a three-dimensional polygonal model in artificial lighting
from different directions, applied at a small angle to the surface




Puc. 6. IIpumep pe3yAbTATOB IIEPBUYHON MHTEPIIPETAIIUN MOIEAN
C BBIZIEAEHHBIMU (pparMeHTaMu C Ietrporaudamu. KnnHckre meTporanudsbl

Fig. 6. An example of the results of a primary interpretation of a model
with highlighted zones with petroglyphs. The Kiia petroglyphs

Puc. 7. TlpenBapuTeABHO OKOHTYPEHHBIE H300paskeHusa Ha KaMHe 65, CuKayu-AAsH.
TpexMmepHas IIOAUTOHAAbHAS MOJIEAD

Fig. 7. Pre-contoured images on stone 65, Sikachi-Alyan.
Three-dimensional polygonal model
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Puc 8. Kamens 65, Cukaunu-AagH. PparMeHT KapThbl BBICOT C U300 pazkeHUEM AOCH,
BU3YaAU3HPOBAHHBIN 110 OTHOCUTEABHOM BBICOTE IIOBEPXHOCTH,
C IPUMEHEHHBIM HCKYCCTBEHHBIM 3aT€HEHUEM C pa3HbIX HallpaBAeHUH

Fig. 8. Stone 65, Sikachi-Alyan. A fragment of a height map depicting an moose,
visualized by the relative height of the surface, with artificial shading applied
from different directions

Puc. 9. Kament 65, Cukaun-Aasa. Kapra BbICOT, BU3yaAU3UPOBaHHAS 110 OTHOCUTEAD-
HO# BBICOTE ITOBEPXHOCTH. O003HAYEHBI YIACTKH, OAT KOTOPBIX (DOPMHUPOBAAUCE [10-
IIOAHUTEABHBIE KapThl BBICOT: (PPAarMeHT C TOAOBOHM AoCS M (hparMeHT C AMYUHON

Fig. 9. Stone 65, Sikachi-Alyan. The height map, visualized by the relative height
of the surface. Areas for which additional height maps have been formed are identified:
a fragment with an moose head and a fragment with a mask-face
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Puc. 10. Kamens 65, Curaun-AasgH. @parmeHT ¢ AmauHoi. CortocTaBAeHUE KapT BBICOT,
CchOpPMUPOBAHHBIX A BCEH MTOBEPXHOCTH C IIETPOTAM(AMHU (CA€BA) U HEIIOCPEACTBEHHO
[ASI AMUUHEI (CIIpaBa)

Fig. 10. Stone 65, Sikachi-Alyan. Fragment with a mask-face. Comparison of height
maps formed for the entire surface with petroglyphs (left) and directly for the face
(right)

Puc. 11. Kamenb 65, Cukaun-AagH. PparmeHT roaoBbl aocs. Kapra BeICOT,
BH3yaAHU3HUPOBaHHAad I10 SKCIIO3UIIMU [TIOBEPXHOCTH

Fig. 11. Stone 65, Sikachi-Alyan. Fragment of the moose head.
A height map visualized by slope direction
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Puc. 12. Kamenb 65, Cukadynu-AagH. KOHTyp IOBEPXHOCTH,
rogAexkalle HHTepIpeTalvuyd U IPOPUCOBKE

Fig. 12. Stone 65, Sikachi-Alyan. The contour of the surface
to be studied and traced

Puc. 13. Kamens 65, Cukaun-AagH. [IpoprcoBKa eCTECTBEHHBIX 9AEMEHTOB

Fig. 13. Stone 65, Sikachi-Alyan. Tracing of natural features
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Puc. 14. Kamens 65, Cukauu-AaaH. [IpoprcoBka oceil n306paskeHUH AOCH U AMYUHBI
II0 KapTe BBICOT

Fig. 14. Stone 65, Sikachi-Alyan. Drawing of axes of images of an moose and a mask-
face over height map
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Puc. 15. IlpuMmeHeHMe TPOPUANPOBAHUA
A BOCCTAHOBAEHHUS T€OMETPHUHU IIPEAIIOAaraeMoi eCTECTBEHHOH ITIOBEPXHOCTH KaMHA
U OIIpeeACHHUS IIOAOKEHHA KOHTYpa HU300pazKeHHUI

Fig. 15. Applications of profiling for restoring of
the geometry of the supposed natural surface and for determining of the position
of the rock carving outline
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Puc. 16. OBoaOIIMSA KOHTYpa BBIOMBKH B IIPOIIECCE IIPOPHUCOBKU OapeabeddHOTO
HaCKaAbHOT'O M300pazkeHUs, CBePXy BHH3: IIEPBUYHO IIPOPUCOBAHHBIN CliAafiH C HHTEP-
BaAOM MeXAy y3aaMu 5-10 MM; criaaiiH CIIpOeLPOBaH Ha IIOAUTOHAABHYIO MOAEAD, HH-

TepBaAbl MEXK/y Y3AaMHU COKpPAIIEHBI 10 2—3 MM; BbIIOAHEHA KOPPEKITUS [TOAOKEHUST
Y3A0B CIIAalHa; HHTEPBaAbl MEKY Y3AaMH COKpallleHbl 0 1 MM, CIIAaiH CITPOEIHPO-
BaH Ha ITIOAMTOHAABHYIO MOJEAB U IIOATOTOBAEH K 9KCIIOPTY

Fig. 16. Evolution of the rock carving outline during the tracing of a bas-relief rock im-
age, from top to bottom: a primary traced spline with an interval between nodes of 5—
10 mm; the spline is projected onto a polygonal model, the intervals between nodes
reduced to 2-3 mm; position of the spline nodes is corrected; the intervals
between nodes are reduced to 1 mm, the spline is projected onto a polygonal model
and prepared for export

69



Puc. 17. IIpeamnoaaraeMoe UCIIOAB30BaHHE €CTECTBEHHON ITOBEPXHOCTH
KaK 9A€MEeHTa HaCKaABHOTO M300paskeHUs

Fig. 17. The supposed use of a natural surface feature as an element of a rock art

Puc. 18. Kameun 65, Curaun-Aaga. O6I111ag KOMIIO3HUITHULI

Fig. 18. Stone 65, Sikachi-Alyan. General composition

Puc. 19. Kamens 65, Cukauyu-AagH. M3o6pakeHue aoca

Fig. 19. Stone 65, Sikachi-Alyan. Picture of a moose
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Puc. 20. AmunHa Ha KaMHe 65 U ee aHaaoT Ha KaMHe 55 (caeBa), Cukauu-AagaH

Fig. 20. Mask-face on stone 65 and its analogue on stone 55 (left),
Sikachi-Alyan

APXEOAOI'HYECKHE HAXOIKH
HA YPOBHE COBPEMEHHOTI'O ITOAA
3AAOB KAITIOBOH IIEIIIEPBI 1 BOITPOCBI MY3EE®PHKAILIUNA

B.C. Xureuesn!

KamnoBa nemepa (Ulyasran-Tami)
HaxoouTcd B DByp3gHCKOM paiioHe
Pecniybauku BammkopTocTaH, Ha IIpa-
BOM Oepery p. Beaas, Ha TeppuTopuu
rOCyJapCTBEHHOI'O IIPHUPOAHOrO 3a-
noBegHuka «lllyapran-Tamm. ITemepa
IIpeacraBasieT cobOdl MHOIOypOBHE-
BYIO KapCTOBYIO ITIOAOCTB. B 1959 r.
A.B. ProMuH BBIIBHA 3/€eChb HAaCTEH-
Hble H300paskKeHHUsl I[IaACOAUTHYE-
CKOro Bo3pacrta. IlepBrlie apxeoaoru-
YeCcKHe HCCAemoBaHUI B 1960-
1978 rr. npoBoaua O.H. Baznep [1]. B
1982-1991 rr. KOMIIA€KCHOE H3y4de-
Hyue KamoBoill memiepsl BO3TAABASA
B.E. Illeannckut [9]. C Hagaaa 2000-
X I'T. Ha NIaMATHUKE B pa3Hbl€ TI'OAbI
paboTasu dKCIeTUITUH 10T PYKOBOJI-

crBoMm T.U. lllepbakoBoii u B.T. Ko-
ToBa [8; 10; 11]. C 2008 r. u mo
HaCTodIllee BpPEMsS HCCAE€NOBaHHUS
npoBoauT HOxkHO-Ypaabckass apxeo-
aormdeckada skcnenuiusa MI'Y [5]. Ha
CErOOHAIIIHNN [OEHb B IIELIEpe UH3-
BECTHBI HACTEHHBbIE H300paskeHUs
(duryper MaMOHTOB, Aolllanei, HOCO-
pora, OH30HA, PHIOBI, 300aHTPOIIO-
Mopda, TreoMeTpUUecKHe 3HaKU U
MHOTOYHCAEHHbIE HEUAECHTUPUIIHPY-
eMble IIITHa U AMHUH) B 3aAax Cpe[-
HETo U BEpXHero gpycos [3; 6].
Bpewmsa nocenieHuda Karnosoi ne-
IIIEPhI B BEPXHEIIAACOAUTHYIECKHUH I1e-
pHOL OIIpeieAseTCsl B UHTepBaAe He-
KaAaubpoBaHHBIX gat oT 16010£100
(KN-5023) mo 13930+300 A. H. (TUH-
4853) [7]. KaambpoBaHHBIE PE3YABTATHI

1 MOCKOBCKHH rocynapCTBeHHbBIH yHuBepcuTeT uM. M.B. AomonocoBa (MockBa, Poccusg).



PaaHOyTAEPOMHOIO AJATHPOBAHUA IIO-
Kas3bIBaroT Bo3pacT ot 19500 mo 16000
A.H. [6; 12]. PesyapTaThl paguoyrae-
POAHOIO [OAaTUPOBAHUS HAXOAATCHd B
COOTBETCTBHH C DPE3yAbTATaMU ypPaH-
TOPHEBOIO faTupoBaHud [2]. Umerorm-
ecd Ha CETOAHAIITHUMN AeHb PE3yAbTATHI
[JaTUPOBaHH4 HE OXBaThIBAIOT MaTepPU-
aAnbl U3 TOPH30HTOB IIOCEIeHUd (pu-
HaABHOI'O [TAA€OANTA U Hauboaee IpeB-
HHUX CAO€B, BBISIBAEHHBIX B KyImoaAbHOM
3aae [6].

Bompoc o Mmy3eecdukaimin naMmsT-
HHKa, YeMY U OblAa ITOCBsIIeHa KOHDe-
PEHIINS, IIOAHUMAETCI JAAEKO HE IIep-
BbIi pa3. [Ipu pazpaboTke KOHIIEIIIHHI
My3eepUKalliu HeoOXOAMMO YUHThI-
BaTb PE3YABTATBI aPXEOAOTHYECKUX HUC-
CA€IOBaHUM, OCOOEHHO BBIIBACHHBIE
IIyHKTbI pPacCIpoOCTpPaHEHUS KyABTyp-
HBIX OCTQTKOB Ha COBPEMEHHOM
YPOBHE KaMEHHBIX TABIO U I10AA 33A0B
HELIEPhI.

Ocoboe MecTo Iad U3ydeHUsd U CO-
XpaHEHUsI HAaCTEHHBIX HW300pasKeHUH
WMEIOT T. H. «<KAQJUKH» OXPbI — CKOIIAE-
HH4G Kpaco4yHOro nurMmeHrta (puc. 1). B
KarmoBoii neriepe 3apMKCHPOBaAHO He-
CKOABKO THIIOB AOKAAN30BaHHBIX CKOII-
A€HHM KpaCcO4YHOM MacChl U (MAH) IIHT-
MEHTOB, KOTOPbIE MOIKHO AudcepeH-
UPOBaTh 10 KOHTEKCTY PacCIIOAOXKe-
HH4 U B3aMMOCBHI3H C OCHOBHBIMHU 3A€-
MEHTaMH apXeOAOTHYECKOro aHCcaMOAd,
a TakXKe I10 KoandecTBy IturMeHTa. [1o-
[OOHBbIE «KAQIUKH» U3BECTHBI U B PSE
HEHIEPHBbIX MaMSITHHUKOB C HaCTeH-
HBIMU H300paskeHuAMH PpaHko-KaH-
TaOPUICKOH 30HBI PA3BUTHSI ITAACOAHT-
THYECKOro HCKyccTBa [6]. Heoxunnan-
HOCTBIO CTaA0 OOHApPYKEHHE IO HUMHU
B psie CAydaeB CKOIIA€HUS KYABTYp-
HBIX OCTATKOB (OOABIIIONO KOAMYECTBAa
[OPEBECHOTO YTAd, KPYIIMHOK ITUTMEHTAa
U [Op.) 3HAYUTEABHOM MOIITHOCTH — [0
0,4 m. Ilom omHMM U3 CKOIIA€HHH ITUT-
MEeHTa (B CyTrAMHKe) ObIra HalizieHa 110/ -
BECKa U3 FaAbKH (PHC. 2).

Ha coBpemeHHOM ypOBHE IIOAQ
3ana Xaoca OOHApPYKEHO HECKOABKO

72

IIyHKTOB PaCIIPOCTPaHEHUsI BepXHeIa-
AEOAUTHYECKHX KYABTYPHBIX OCTATKOB.
Boabmiag 4acTe uM3 HHUX CBd3aHa C
HACTEHHBbIMU H300pazkeHussMu. dpar-
MEHT AOIIIMAOOOPA3HOIO OPYyaULd U3 pe-
Opa KPYyITHOTO MAEKOITHTAIOIIEr0 ObIA
oOHapy>Ke€H B CKOIIACHUU €IUHUYHBIX
KOCTHBIX OCTaTKOB KPYIIHOTO 3KUBOT-
HOI'O pPSAOM C KOMIIO3HIHEH «Aomanmu
U 3Hakw [4].

B 3aae Xaoca 3acukcrupoBaHO U
HECKOABKO «3aKAQI0K» U3 KPYITHBIX KO-
CTel KUBOTHBIX («3arkaaaku» (dépots) —
IIOMEIIeHHbIe B TpPEUIMHbI CTEeH U
MEKYy TABIO, Ha CKaAbHBbIE BBICTYIIBI
CTE€H KaMeHHble U KOCTHHbIE IIpen-
MEeTbI, KpaCO4YHbIEe [TUTMEHTHI, a TaK:XKe
HeoOpaboTaHHbIE OOBEKTHI — KOCTH U
X (parMeHTbl, OOAOMKH HATEYHBIX
006pa3oBaHUM, TAABKHU U T. II.; [TAA€OAH-
TPOIIOAOTHYECKHME MaTepuasbl). B ka-
yecTBe Hauboaee MOKA3aTEABHBIX IIPU-
MEPOB MOKHO BBIJEAUTH [BE «3a-
KAQIKW». [lepBas mpeacraBasgeT coOOH
dparmeHT pebpa KPYIIHOIO IKUBOT-
Horo. CaeztoB 06paboTKH Ha KOCTH HeET.
«Bakaaoka» Oblaa yIpgTaHa TAYOOKO
(mpakTUYeCcKH Ha IIPENeA€ OAWUHBI BbI-
TSIHYTOH PYKH) MeXOy KaMHeU B IOM-
BEPTHUKAABHOM ITOAOKEHUH.

Bropoit nnpuMmep «3akaaIKu» IIpa-
BUABHEE Ha3BaTb «CTPYKTYpoH C 3a-
KAaankamm» (puc. 3). B HeboabIioM 11po-
CTPaAHCTBE MEXKY TABIOAMH PACIIOAO-
2KE€HbI (parMeHTbl KOCTeH, HaMEepPEHHO
IIOCTaBAEHHbIE KaMHH UM OOAOMOK
OKPAIIIeHHOTO KaABIIUTOBOTIO 00pa3o-
BaHHd. B IeHTpe CTPyKTypbl Haxo-
[UTCS B BEPTUKAABHOM ITOAOXKEHHUHU AO-
naTka MAEKOIIUTAIOIIETO, IIpaKTHde-
CKH IIOAHOCTBIO 3aTeKIas KaAbIIUTOM.
Panom ¢ Hell pacrionOKeH KakK MHUHH-
MyM €IIe OAuH (parMeHT KOCTH B
KaABIIUTOBOM 00oAOYKe. Psmom ¢ Bep-
THKAABHO PaCIIOAOXKEHHBIM BBICTYIIa-
OIMM  (PParMeHTOM AOIATKU HaxXo-
oUTCs 0OAOMOK OKPAIIIEHHOTO KaABITH-
TOBOIO 0O0pa30BaHUs, YaCTUYHO IIO-
KPBITBIM IIA€CHOYKOH HaTeKa, U KpPYyIl-
HBIM (pparMeHT OPEBECHOTO YTASI.



Cpenu rAbIO U TPEILIMH B U OKOAO
HarAOHHOH Illean 3ara Xaoca, 110 0006~
mienuio B.I'. KoroBa, HalimeHs! pa3Ho-
obpasHbIe BEPXHEIAACOAUTUYIECKUE
OpeaMeThbl, BKAIOYAsd  UTAOBUIHBIN
[BYXIIa30BbI HAKOHEYHHUK U3 KOCTH,
OPHAMEHTHUPOBAHHbBINM KOCBIM KPECTHU-
KoM |[8].

[Tom wm300paskeHUEM  (PUTYPBI
PBIOBI HA FOXKHOM ITOBEPXHOCTH BOCTOY-
HOM cTeHBbI 3asa Xaoca, IBAGIoIIercs
OMHOM W3 CTEH T. H. TpeyroAbHOro Ty-
MIHMKa, ObIAM OOHApPyzKEHbI (PparMeHThI
Pa3zouTON MaAUTPBI C OCTATKAMM ITHUT-
MEHTA, CIpPATaHHON II04 TIIAUTOM B
BEPXHETIAACOAUTUYIECKOE BpeMsl
(puc. 4). Panom HaxoauTcs HeOOABIIIAs
TABIOA C ocTaTKaMH ITMT'MEHTa, 3aTOII-
TAHHOI'O HOTaMHU ITOCETUTEAEH.

B pesyabrate pabor HOxHO-
Ypaabckoii skcnenuiu MI'Y B 3ase
Xaoca ObIAO 3a(PHUKCHUPOBAHO OOABIIIOE
KOAMYECTBO KaMHEH, TIAUT U IIAUTOK CO
CA€JaMU KPacKU, YaCTh KOTOPBIX IIPE/I-
craBadgeT co00H ITo00HeE «3aKAAI0K», a
YacTh HAIIOMHHAET Pas30UThle TIAUTKH
M3 KaMEHHOro 3aBaaa B KyrmoabHOM
3ase. BaxkHo 1o guepKHyTh, YTO IIAUTKHU
HE UMEIOT CAEOB OTKAAbIBaHUdA / CKa-
ABIBAHUSI CO CTEH.

B KymoabHOM 3aa€ OCHOBHBIE
KYABTYPHBIE OCTATKH, PACIIOAOKEHHBIE
Ha COBPEMEHHOM YPOBHE II0AA, HAXO-
OITCA OKOAO TABIOBI M3BECTHAKA C
n3o0pazkeHneM aredasbHOTO PHUCYHKA
JKUBOTHOT0. OCHOBHBIM OOBLEKTOM HC-
CAEIOBAHUM IBASETCS T. H. «<KaMeHHbBIN
zaBasr. OH mpexncraBaseT  cobOOM
000CO0AE€HHYIO YacTh 3aaa, COOPMHUPO-
BaHHYIO OOABIIIMM KOAWYECTBOM (opar-
MEHTOB KaMEHHBIX IIAUT, I[IAUTOK H
TABIO U3BECTHSKA, YACTHYIHO OKpPAIIIeH-
HBIX TUTMEHTOM.

Cpenu KaMHeH U IIAUTOK, U3y4Y€eH-
HBIX B «3aBaA€», BLIIBA€HBI CAydau KOH-
LIEHTPALM KaMHEU U IIAUTOK, OKpa-
LIEHHBIX KpacHOM oxXpod. B moaozxke-
HUM psila KaMHel (0e3 caemoB OKpa-
IIEHHOCTH) IIPOCMAaTpHUBAaETCs HaMe-
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PEHHOCTh yKAQObIBaHH4G. B oqHOM cAy-
Jyae KaMHHU U TABIOBI 00pa30BaAl OTHO-
CUTEABHO HU30AHPOBAHHYIO IIOAOCTh, Ha
«THEe» KOTOpPOM HalmeH QparMeHT
KPYIIHOM IMAUTKHU C (pparMeHTOM sIPKO-
KpacHOIo pUCYHKa (puc. 5). CBepxy 11o-
AOCTH OblAa 3aA03KeHA KaMHSIMU.

BaxkHol1 HaxOoOKol CcTaa CpegHUxX
pa3MepoB KaME€Hb, K HIXKHEH II0BEPX-
HOCTH KOTOPOIO IIpHCTaAa MHKpPOIIAA-
CTHHKA C IIPUTYIIAEHHBIM KpaeM, U3ro-
TOBA€HHAd M3 IIOPOABI, IIOXOXKEW Ha
ChIpPbE IIAACTHH, HalIEHHBIX B BEPXHE-
[IAA€OAUTUYECKOM KYABTYPHOM CAO€ B
packorie B 3ToM ke 3aae. OTHoOcH-
TEABPHO HEJAAEKO HaWIeHO MHKPOOCT-
PHE C PETYIIIBIO 10 KpasgM U3 TAKOT'O Ke
CBIPBSI.

[Tom KpaeM oO4YeHb OOABIIOH
IIAUTBI, PACIIOAOXKEHHOM HAKAOHHO, 3a-
pHUKCHUPOBaHbI HAMEPEHHO ITOOAOMKEH-
Hble KaMHH CO CA€JaMH OKPAIIIeHHOCTHU
(pamom HatimeH HeOOABIIION KycodeK
OXphbl). A IO HUMH, MEXIY CpenHew
BEAMYHHBI KaMHeH, ObIA YAOXKEH (opar-
MEHT KPYITHOTO KOHYyCOOOPa3HOIo CTa-
AaktuTa. llpenHamMepeHHOCTH IIepe-
KPBITHS CBEPXY KaMHSMH U IIOMeIIe-
HHS €CTECTBEHHOMN (POPMBI IO TIAUTY B
Ka4eCcTBe «3aKAQIKM» OY€BHIHA.

BpI9BAEHO COBMECTHOE 3aseraHue
OXPBbI Pa3HBIX OTTEHKOB — U IPKO-Kpac-
HOTO (aA0ro), ¥ BHIIIHEBOIO (KakK po30-
BaThIX TOHOB, TaK U 0OoOAee TEMHBIX —
0OpPIOBRBIX).

®akThl IIpeaHAMEPEHHOIO YKAA-
[ObIBAHUY U COKPBITHS HEKOTOPBIX ITAU-
TOK, KPYITHOTO (pparMeHTa CTaAaKTUTa
U HEKOTOPBIX KOCTeH (P) MUMEIOT IIpsi-
MBbIE aHAAOTUH U CBS3aHBI C TAKHUM SIB-
A€HHEM, KaK «3aKAQ[KH», XOPOLIO H3-
BECTHBbIE B IIellepax C HACTEHHBIMU
n3obpakenusmMu Ppanko-Kanradbpun
[6].

B cemu meTpax oT «3aBasa», y 10XK-
HOM creHbl KynoabHOro 3asa, cpeau
HarpoMOXK/IEHUS KaMHEN, HaliicHa He-
foablllasg IAMTA C OCTaTKaMH IINI-
MEHTa, CIIPATaHHAA MEKY TABIOaMHU.



Ha Bepxuem asrazke KarioBoii 1ie- U CA€IOB pPa3HOOOpPa3HBIX ITPAKTUK,

iepbl, Ha rpebHe mon ApKoi 3asa Pu- CBSI3aHHBIX C HCIIOAB30BaHUEM KPaCKH,
CYHKOB, HCCA€IOBAH €INHCTBEHHBIN Ha COBPEMEHHOM YPOBHE IIOAA 3aA0B
HU3BECTHBIN N30AUPOBAHHBIN OXPUCTBINA ABAAIOTCA OOHUMH U3 BAXKHEUIIIHUX CO-
KYABTOBBIH (PHUTYaABHBIN?) 0OBEKT. 3a- CTaBAFIOIIMX AapPXEOAOTHYECKOIO aH-
bHKCHUpPOBaHHbBIE PSIIOM Ha COBPEMEH- caMmbasa KamoBoii memiepbl, a HUX CO-
HOM IIOBEPXHOCTHM KaMHEH KallAu XPaHHOCTh OABEpPraeTcsd HauOOAbITIeH
KpPaCKH, pPacCIIOAOXKEHHBIE OYEHb [a- yrpoze. IIpoBeneHme My3eepuKauu
AEKO OT OAMKaMIINX H300paskeHU, Telepbl ¥ AIOOBIX AeHCTBHUH, HaIIpaB-
6e3yCAOBHO U CO BCEY OYE€BHIHOCTHIO A€HHBIX Ha «00AaropazKUBaHUe» II0fI-
IIOKAa3bIBAIOT, YTO KpacKa UCIIOAB30Ba- 3€MHOM ITIOAOCTH, CO3aHue «KOMQOPT-
AACh HE TOABKO [IAG CO3[JaHHA HACTEH- HBIX» U «0€30ITaCHBIX» YCAOBHH AL TIO-
HBIX HM300pazKeHWH, HO W [AS HHBIX, ceTUTeAell U CIIEIIMaAHCTOB-HCCAEIO-
TI0Ka TIAOXO0 (PUKCHUPYEMBIX UAN HE OCO- BaTeAel yKe IPUBOAAT K HeobpaTu-
3HABAa€MbIX, CTOPOH AEATEABHOCTH 4e- MBIM  pPa3pylLIEHUAM  KyABTYPHBIX
AoBeKa B KaroBol nemepe. OCTaTKOB, 4YTO OTYETAWBO IIOKa3aAHu U

OTKpBITHA CAEIOB IIUTMEHTOB Ha HeKoTopble coObrTsa 2016-2017 rr. C
KPYIIHBIX TABIOAX OKOAO HACTE€HHBIX MO€M TOYKH 3PE€HHd, Ha COBPEMEHHOM
M300paskeHu U B/IaAeKe OT HHUX HEBO3- jTane, y4uThIBad HECOBEPILIEHCTBO
MOZKHO OTHOCHUTE alIpHOPH K XyOd0XKe- UMeIOIleicss HOpMaTUBHOM 0a3kbl, IIpa-
CTBEHHOM [OEATEeABHOCTH — HeobXOo- BOIIPUMEHUTEABHOM IIPAKTHUKU U pe-
JUMBI OTHOEABHBIE HCCACOOBAHUS [AS AABHOIO TEXHHUYECKOIO U KyABTYPHOTIO
BBIIBACHHA XapakKTepa U B3alMOCBL- YPOBHSA OpraHu3allii U IIPOBEICHUH,
3eH CAeOB XyOOXKECTBEHHOI'O IIOBEE- IIOTEHIIHAABHBIE MEPOIIPHUATHL 10 My-
Hud [3]. 3eecpukanuy KamoBoii rneriepo! rpruBe-

Kpome Toro, B KamoBoil nemiepe OyT K IIPOOAIKEHUIO YHUYTOXKEHHS Ja-
M3BECTHBl HAXOIAKW M30ANPOBAHHBIX CTHU apXE€OAOTHYECKOH, UCTOPHUKO-KYAb-
IIPEAMETOB Pa3HBIX 30X — OT CEPIICH- TYPHOH M IIPUPOAHOM COCTABAGIOIIMX
TUHUTOBOH dYallledKH /10 CPEIHEBEKO- 3TOr0 BBIAAIOLIETOCHd ITaMATHHUKA KyAb-
BbIX KOCTSIHBIX CTpPEA [5]. TYPHOI'O ¥ IIPUPOJHOIO HACAEIUSI.

BrisgBA€HHBIE Y HEBBIIBAEHHBIE K
HACTOSIIIIEMY BpPEMEHU IIyHKTBI pac-
IIPOCTPAHEHMsI KYABTYPHBIX OCTATKOB
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ARCHAEOLOGICAL FINDINGS AT THE LEVEL
OF MODERN FLOOR OF THE SHULGAN-TASH CAVE
AND ISSUES OF MUSEUFICATION

V.S. Zhitenev!

The Kapova Cave (Shulgan-Tash)
is located in the Burzyan region of the
Republic of Bashkortostan, on the
right bank of the White river, on the
territory of the state nature reserve
«Shulgan-Tash». The cave is a multi-
level karst cavity. In 1959, Alexandr
Ryumin discovered here wall paintings
of the Paleolithic age. The first archae-
ological research in 1960-1978 had
been conducted by Otto Bader [1]. In
the years 1982-1991 a comprehensive
study of the Kapova cave was headed
by Vladimir Shchelinsky [9]. Since the
beginning of the 2000s, expeditions led
by Tatyana  Shcherbakova and
Vyacheslav Kotov have worked on the
monument in different years [8; 10;
11]. From 2008 to the present time, the
research is conducted by the South

Urals Archaeological Expedition of
Moscow State University [5]. To date,
wall images (figures of mammoths,
horses, rhinoceros, bison, fish, zooan-
thropomorph, geometric signs and nu-
merous unidentifiable spots and lines)
in the halls of the middle and upper ti-
ers are known in the cave [3, 6].

The time of humans’ visiting the
Kapova cave during the Upper Paleo-
lithic period is determined in the inter-
val of wuncalibrated dates from
16010+£100 (KN-5023) to 13930+300
BP. (GIN-4853) [7]. The calibrated re-
sults of the radiocarbon dating show
an age from 19500 to 16000 years ago.
[6; 12]. The results of radiocarbon da-
ting are in accordance with the results
of the uranium-thorium dating [2]. The
results of dating to date do not cover

1 The M. Lomonosov Moscow State University (Moscow, Russia).



materials from the horizons of visiting
of the final Paleolithic and the most an-
cient layers revealed in the Domed Hall
[6].

The question of the museumifica-
tion of the monument, which the con-
ference was dedicated to, is raised not
for the first time. When developing the
concepts of museumification it is nec-
essary to take into account the results
of archaeological research, especially
the identified points of spread of cul-
tural remains at the present level of the
stone blocks and the floor of the cave
halls.

A special place for studying and
saving wall images is the so-called
«congregations» of ocher — clusters of
colorful pigment (fig. 1). In the Kapova
Cave several types of localized accumu-
lations of colorful mass and or pig-
ments are recorded, which can be dif-
ferentiated according to the context of
location and relationship with the main
elements of the archaeological ensem-
ble, as well as to the amount of pig-
ment. Similar «congregations « are also
known in a number of cave monu-
ments with wall images of the Franco-
Cantabrian zone of existing Paleolithic
art [6]. Unexpected was the discovery
under them (in a number of cases) of
the accumulation of cultural remains
(large amounts of charcoal, grains of
pigment, etc.) of considerable thick-
ness — up to 0,4 m. Under one of the
accumulations of pigment (in loam), a
pebble suspension was found (fig. 2).

At the modern level of the floor of
the Chaos Hall, several points of distri-
bution of the Upper Paleolithic cultural
remains have been discovered. Most of
them are related to wall images. A frag-
ment of a hollowed instrument from
the rib of a large mammal was found in
a cluster of single bone remains of a
large animal next to the composition
«Horses and Signs» [4].

In the hall of Chaos there are sev-
eral «congregations» of large animal
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bones (dépots — placed in cracks of
walls and between blocks, stone and
bone objects, colorful pigments, and
also untreated objects — bones and
their fragments, fragments of incrusta-
tions, pebbles, etc., paleoanthropologi-
cal materials). As the most revealing
examples, two «congregations» can be
distinguished. The first is a fragment of
the rib of a large animal. There are no
traces of treatment on the bone. The
«congregations» was hidden deep (al-
most at the limit of the length of an out-
stretched arm) between the stones in
the umbrella position.

The second example of «congrega-
tions» is more correctly called «a struc-
ture with congregations» (fig. 3). In a
small space between the blocks there
are fragments of bones, stones deliber-
ately put and a fragment of a colored
calcite formation. At the center of the
structure there is a vertical blade of a
mammal, almost completely coverd
with calcite. Next to it at least one more
bone fragment is located in a calcite
shell. Next to the vertically located pro-
truding fragment of the blade there is a
fragment of a colored calcite formation,
partially covered with a film of nagging,
and a large fragment of charcoal.

Among the blocks and cracks in
and around the inclined Chaos Hall
Slit, according to V. Kotov, various Up-
per Paleolithic objects have been
found, including a needle-shaped dou-
ble-spaced tip of a bone ornamented
with an oblique cross [8].

Under the image of a fish on the
southern surface of the eastern wall of
the Chaos Hall, which is one of the
walls of the so-called. Triangular im-
passe, fragments of a broken palette
with the remnants of a pigment, hid-
den under the plate in the Upper Paleo-
lithic time, were found (fig. 4). Nearby
there is a small block with the remains
of a pigment, trampled by the feet of
visitors.



As a result of the work of the
South Urals expedition of the Moscow
State University, a large number of
stones, plates and tiles with traces of
paint have been recorded in the Chaos
hall, some of which are similar to «con-
gregations», and some resemble broken
tiles from a stone slab in the Dome. It
is important to emphasize that tiles do
not have traces of chipping / chipping
off the walls.

In the Dome hall, the main cul-
tural remains, located at the modern
level of the floor, are situated near a
limestone lump with an image of the
acephalic figure of an animal. The main
object of research is the so-called
«stone blockage». It is a separate part of
the hall, formed by a large number of
fragments of stone slabs, tiles and
blocks of limestone, partially colored
with a pigment.

Among the stones and tiles, stud-
ied in the «blockage» cases of concen-
tration of stones and tiles, painted with
red ocher, were revealed. In the posi-
tion of a row of stones (without traces
of color), one can see the intention of
packing. In one case, stones and
blocks formed a relatively isolated cav-
ity, on the «bottom» of which a fragment
of a large tile with a fragment of a bright
red pattern was found (fig. 5). Above,
the cavity was laid with stones.

An important finding was a me-
dium-sized stone, to its lower surface
stuck a microplate with a blunted edge
made of a rock similar to the raw ma-
terials of plates found in the Upper
Paleolithic cultural layer in the excava-
tion in the same hall. A micro-point
with retouching along the edges of the
same raw material was found relatively
nearby.

Under the edge of a very large slab
located obliquely deliberately embed-
ded stones with traces of color (a small
piece of ocher is found nearby) have
been registered. And beneath them, be-
tween the average size stones, there
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was a fragment of a large cone-shaped
stalactite. Intentionality of overlapping
from above with stones and a premise
of the natural form under a plate as
sort of «congregations» is obvious.

The joint occurrence of ocher of
different shades - both bright red
(scarlet) and cherry (both of pinkish
tones and darker — burgundy) has been
revealed.

The facts of deliberate laying
down and concealment of some tiles, a
large fragment of the stalactite and
some bones (?) have direct analogies
and are associated with a phenomenon
such as «tabs» well known in caves with
wall paintings of Franco-Cantabria [6].

At seven meters distance from the
«blockage», near the southern wall of
the Domed Hall, among a piling of
stones, a small slab with pigment resi-
dues, hidden between the blocks was
found.

On the top floor of the Kapova
Cave, on the crest under the Arch of
the Drawings Hall, the only known iso-
lated ocher cult (ritual?) object was in-
vestigated. Drops of paint located near
the modern surface of the stones, lo-
cated very far from the nearest images,
succinctly and clearly demonstrate
that the paint was used not only for the
creation of wall images, but also for
other, yet poorly fixed or unrecognized
aspects of human activity in the Ka-
pova cave.

Discoveries of traces of pigments
on large blocks near wall images and
far from them cannot be attributed a
priori to artistic activity - separate
studies are needed to reveal the nature
and interrelationships of traces of ar-
tistic behavior [3].

In addition, in the Kapova Cave
finds of isolated objects from different
eras are known — from a serpentinite
cup to the medieval bone arrows [5].

The points of distribution of cul-
tural remains and traces of various
practices connected with the use of



paint, discovered and not yet revealed
to date, at the present level of the floor
of the halls are one of the most im-
portant components of the archaeolog-
ical ensemble of the Kapova Cave, and
their safety is most endangered. Carry-
ing out the museification of the cave
and any actions aimed at «upgrading»
the underground cavity, creating «com-
fortable» and «safe» conditions for visi-
tors and research specialists already

my point of view, at the present stage,
taking into account the imperfection of
the existing normative base, law en-
forcement practice and the real tech-
nical and cultural level of organization
and arrangement the potential activi-
ties for the museumification of the Ka-
pova Cave will lead to the continuation
of the destruction of part of the archae-
ological, historical and cultural and
natural components of this outstand-

lead to irreversible destruction of cul-
tural remains, which are clearly shown
and some events of 2016-2017. From

ing cultural monument and object of
natural heritage.

Referencesl

1.  Bader O.N. The Kapovaya Cave. Moscow, 1965.

2.  Dublyansky Yu.V., Mosley J., Shpetl K., Lyakhnitsky Yu.S., Zhitenev V.S., Ed-
wards R.L. Uranium-thorium dating of the Palaeolithic drawings of the Shulgan-Tash cave
(Kapova) // Problems of preservation, conservation of the Palaeolithic painting of the Shul-
gan-Tash cave and development of the tourist infrastructure of the sight «Land of Ural-Batyr».
Materials of the International Scientific Symposium. Ufa, 2016. P. 52-54, 57-58.

3.  Zhitenev V.S. Theoretical basis for studying the diversity of forms of economic,
everyday and symbolic practices in caves with Upper Paleolithic images // Bulletin of Mos-
cow University. Series 8. No. 5/6. 2015. P. 97-108.

4.  Zhitenev V.S. The Bone Industry of the Kapova Cave and the Cave Monuments of
the Upper Paleolithic with the Wall Images of Franco-Cantabria // Herald of Archeology,
Anthropology and Ethnography. No. 2. 2016. Pp. 5-15.

S.  Zhitenev V.S. Cave art, archaeological context and modern trampling in the Ka-
pova cave (Southern Urals) // Problems of preservation, preservation of the Palaeolithic
painting of the Shulgan-Tash cave and development of the tourist infrastructure of the sight
«Land of Ural-Batyr». Materials of the International Scientific Symposium Ufa, 2016. Pp. 58—
62, 67-68.

6. Zhitenev V.S. The Kapova Cave — Upper Paleolithic cave sanctuary with wall im-
ages: author's abstract. Dr. Sc. (History) (07.00.06). Moscow, 2017.

7.  Zhitenev V.S., Pakhunov A.S., Margaryan A., Soldatova T.E. Radiocarbon dates
of the Upper Paleolithic layers of the Kapova Cave (Southern Urals) // Russian archaelogy
No. 4. 2015. Pp. 5-15.

8.  Kotov V.G. Investigations of a multilayered Paleolithic site in the cave of Shulgan-
Tash (Kapova) // Problems of Archeology of the Stone Age. Proceedings of the Historical Fac-
ulty of St. Petersburg University. No. 18. 2014. Pp. 120-141.

9.  Schelinsky V.E. Paleolithic sanctuary in the cave Shulgan-Tash / Kapova (Bash-
kortostan): wall drawings and archeological evidence // Ancient sanctuaries: archeology, rit-
ual, mythology. Materials of the International Scientific Symposium. Ufa, 2016. Pp. 4-40.

10. Shcherbakova T.I. The Kapova Cave: new data on the cultural layer and newly
discovered Paleolithic images (based on the results of field studies in 2004-2005) // Stratum
Plus. No 1. 2015. Pp. 103-124.

11. Shcherbakova T.I., Schelinsky V.E. Resumption of work in the cave Shulgan-Tash
(Kapova) // Archaelogical Review 2004 M., 2005. Pp. 382-384.

12. Scelinsky V.E., Sirokow V.N. Héhlenmalerei im Ural: Kapova und Ignatievka. Die
altsteinzeitlichen Bilderhohler im stidlichen Ural. Sigmaringen, 1999.

1 If not specified the references are in Russian.

78



Puc. 1. KanioBa nerepa, 3aa Xaoca. CKoOIIA€HNE KPaCOYHOI0 IIUTMEHTa
Fig. 1. Kapova Cave, the Hall of Chaos. A cluster of colorful pigment

Al s i\

Puc. 2. KanioBa nemiepa, 3aa Xaoca. [loarpeyroabHas nnoaBecKa U3 peYHOH raaAbKH
C IBYCTOPOHHHM CBEPACHUEM, HaliIcHHAL I10/] CKOIIACHHEM KPaCO4YHOI'0 IIUTMEHTAa

Fig. 2. Kapova Cave, the Hall of Chaos. Subtriangular pendant from river pebbles
with two-sided drilling, found under a cluster of colorful pigment
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Puc. 3. KattoBa neiepa, 3aa Xaoca.
CTpyKTypa C «3aKAaaAKaMU» U3 KPYIIHBIX KOCTEN U KaMHeU

Fig. 3. Kapova Cave, the Hall of Chaos.
Structure with «concentrations» of large bones and stones

Puc. 4. 1. KartoBa nieniepa, 3aa Xaoca, TpeyroAbHbIN TYIIMK BOCTOYHOH CTEHBI.
®parmMeHThI pa30UTON MTAAUTPBI C OCTATKAMH ITUTMEHTA, CIPSITAaHHbIE IO IIAUTOH IT0/
n3obpazkeHueM (PUTyphl PbIObI. BUa 10 CHATHSA TAWUTHI

Fig. 4.1. Kapova Cave, Hall of Chaos, Triangular impasse of the eastern wall.
Fragments of broken palette with the remnants of pigment, hidden under the plate
under the image of a fish figure. View before removing the plate
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Puc. 4.2. KanioBa nieriepa, 3aa Xaoca, TpeyroAbHbIN TYIIMK BOCTOYHOH CTEHBI.
dparmeHTH! PAa30UTON MAAUTPHI C OCTATKaMU ITUTMEHTA, CIIPSITAHHbIE 10 IIAHUTOH
nox n3obpazkeHneM (pUrypsl pblObl. By Ha dpparMeHThl HaAUTPBI ITIOCAE€ CHATHS ITAUTHI

Fig. 4.2. Kapova Cave, Hall of Chaos, Triangular impasse of the eastern wall.
Fragments of broken palette with the remnants of pigment, hidden under the plate
under the image of a fish figure. A view of the fragments of the palette
after removing the plate

Puc. 5. KanioBa niemepa, 3aa KymoabHbIH. dparMeHT IIANTHI C OCTaTKaMH PUCYHKA,
CIIPATAaHHOU MeXIy KaMHIMHU

Fig. 5. Kapova Cave, the Domed Hall. Fragment of the plate
with the remains of a pattern hidden between the stones
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HUTOTH U3YYEHHSI MHOI'OCAOHHOH CTOSSHKH .
B KYIIOABHOM 3AAE IIEIIEPBI ITYABI'AH-TAIII (KATIOBOH)

B.T". KoToB!

BBeaeHnue

CucremaTH4ecKHe apXEOAOTH-
YEeCKHE MUCCAEIOBaHUA B IIellepe
[MIyapran-Tam HayaAuCh IIOCAE OT-
KPBITHUH I1AA€OAUTHYECKOM IKHBO-
nucu A.B. ProomuaeiM B 1959 1. C
1960 mmo 1978 rr. B memiepe C He-
OOABIIMMH ITEpePhIBAMHU BeA PabOTHI
O.H. Bagep [1, c.11; 2; 3]. C
1982 r. mo 1991 r. apxeoaoruye-
CKHeE PACKOIIKU B IIeliepe ObIAK IIPO-
noAaXkeHbl coTpygHukoMm AOUWA AH
CCCP (mpie MMMK PAH) B.E. Ille-
AUHCKUM. VM OBIA OTKPBIT KYABTYP-
HBIH CAOHf B TrAyOMHE Ielephl B
200 m oT BXOZA Ha CPEAHEM ITazxKe
B 3aae 3HakoB [22, c. 13; 23, c. 31;
28, c. 73]. Heboablrre apxeoaorude-
CKHeE PACKOIIKH B Iemniepe ObIAU IPO-
Begeuol B 2004 u 2005 rr.
T.U. llepbakoBO# — HAY4YHBIM CO-
TpyaHUKoOM My3sesa peaurnu (CaHKT-
[Terepbypr) [24; 25]. C 1995 r. uc-
caenoBaHuda nenlepsl Llyapran-Tarn

OpiAM  Bo300HOBAeHBI B.I'. KoTo-
BbIM — yueHUKOM B.E. IIleanHCKOTrO.
[IpeacTaBUTEABHBIH MaTepUaA B Iie-
mepe llyapran-Tam ObIA UM IIOAY-
yeH B 2008-2010 rr. B Xo/Ie HUCCAE-
noBaHuM nepBoro ycryna (baakona)
Kackanuoii raasepeu [12; 13]. C
2009 r. B memepe Tak¥XKe IPOBOAUT
apXeoAOTHYECKUE PACKOIIKHU
B.C. Xurene (MIY) [6; 7].

B pe3yabTaTe apxeoAOTHYeCKUX
PaCKOIIOK B.T". KoroBa 2009-
2010 rr. B 3aae KymoarHOM OBIA 06-
Hapy>KE€H HOBBIA y4YaCTOK KYyABTYpP-
HOTO CAOS BIOXU BEPXHETO IIaA€o-
auta (puc. 1-2). Packon 1 B Huiie
oaA HOBYIO MHQOpMAIUIO O Xapak-
Tepe KyABTYPHBIX OTAOKEHHH MHO-
TOCAOMHOU IIaA€OAUTHUYECKOM CTO-
dHKH W KEePTBEHHOT'O MECTa S3II0XU
KOHIIa OpPOH30BOTO B€Ka M HUTOraM
5THUX HMCCAEJOBAHUM IIOCBSIIEHA
JaHHadg cTaThbs.

HccAaenoBaHHus B 3aAe KynmoAbBHOM Ha CpeZHEM sipyce

B xXoze apXeoAOTrH4ecKUX pacKo-
nok astopa 2009-2010 rr. B 3aae
KymoabHOM ObIA OOHApPY?KEH HOBBIH
Yy4acCTOK KYABTYPHOT'O CAOSI 3IOXHU
BEPXHETO [TAAEOAUTA.

B centabpe 2008 r. aBTOp B
XO[e COBMECTHOTO 0OOCAemOBaHUS C
nnpodgeccopoM [lapukKCKOro yHUBep-
curtera E./l. Pe3dHUKOBBIM II€LIEp-
HOT'O CBSITHAUIIA OOHAPYKUA IIOL
HU3KHUM CBOJIOM y CTE€HBI Oe3bIMAH-
HOM HUIIU B 3ase KynoabHOM 4a-
CTHYHO OOHAXKUBIIUHMCS H3 3€MAU
cBon deperna deaoBeka [10]. Orot

dparMeHT YepernHOH KPBIIIKH YEAO-
Beka ObIA BbIKomaH B.C. XKurtene-
BeIM (MIY) B caenpyroiuem roxmy [6].
Hamu 651A 0OHapyzKeH B 2 M OT IIep-
BoM Haxonku B 2009 r. BTOpOH Ue-
pern d4eaoBeKa, YacTb KOTOPOTO
TakXe oOHaXXHAaachb B pe3yAbTaTe
pa3MblBa BECEHHHUM [aBOAKOM?Z.
Haxonmku Takoro KoandecTBa Kpa-
HHUOAOTHYECKHX HaX0JOK YEAOBEKA B
9TOM HHUIIE, KOTOpad HCCAELOBaTE-
A€M 3BYKOBOro pesoHaHca E.[I. Pes-
HUKOBBIM BBIZIeA€HA KaK 0CO00 3BY-
qainad, IIOCAY>KHAW OCHOBaHHEM
IaTh Ha3BaHUE H3TOM Oe3bIMAHHOM

1 UHCTUTYT UCTOPHUH, 93bIKa U auTepatypbl YPUL] PAH (Yda, Poccus).
2 3neck HEOOXOAMMO OTMETHUTD, YTO KasKAyI0 BeCHY 3aabl 3HAKOB M KyIIOABHBIH 3aTallAMBaroOTCs
pa3AuBIINMCH PydYbeM, KOTOPBIA TedeT U3 3asa Xaoca. Boma B BHIEe Ay:K M HeOOABIIIOrO o3epa

CTOUT B 3aA€ KyHOABHOM J0 HadaAa HUIOHMI.



Hunie - Kameana YepemnoB [16,
c. 87]. Tlepen pa3dbUBKOM packora B
Kamneare YeperoB Oblna OCMOTpeHa
IIOBEPXHOCTH IToAa. 3€Ch IIOZ CBO-
ooM ObIAM OOHapysKeHbI MHOTOYUC-
A€HHBbIE KOCTH XKHUBOTHBIX U dpar-
MEHT TEMEHHOH KOCTH dYeAOBeKa
pazmepoMm 2x4 cM., Ha IOBEPXHOCTHU
KOTOPOT0o 3apUKCHUPOBAHBI BIIOCAEI -
ctBUuHu caenbl 10 KpynHBIX pyOIOB,
HaHECEHHBIX KpPYIIHBIM pPeXYIIUM
IIpeaMeTOM KakK I10[ BEPTHKAABHBIM
YTAOM K IIOBEPXHOCTHU I'OAOBBI, TaK U
CKOAB3LIIUX  pPyOdAINX  yaAapoB?
HaAHECEHHBIX I10J] OCTPBIM YTAOM.
O4yeBUOHO, B pe3yAbTaTe€ OTOTO,
CBOJ] BTOPOTO Yepera MOAOLOTO de-
roBeka 16-17 aetr ot poxy! Obia
dparMeHTHpPOBaH Ha HeboAbIINe
KyCKH [26, c. 108].

[loBepx 4YeAOBEYECKOTO 4eperna,
YaCTUYHO BBICTYIIAIOIIETO U3 CAOH,
ObIA HaAOXKeH HeOOoABHION packom 1
paszmepom 1x2 M, KBaapaTbl KOTO-
poro moay4duau obo3HadeHue I'-6, 7.
BriOoOpKa OTAOXKEHUU H3-3a HEBO3-
MOXKHOCTH BBLOEAUTH II0 OPYTHUM
IIpHU3HaAKaM KYABTypPHBIE cAoU
BHYTPH OJHOPOJHOIO TI'€OAOTHYE-
CKOTO CAOSI OCYILIECTBASIAACH IIOCPE/I-
CTBOM 3a4YHCTOK IIapPaAA€ABHO IIO-
BEPXHOCTHU TE€OAOTHYECKUX CAOEB C
dukcanuei KaMHeHd M HAXOMOK IIO
YCAOBHBIM TOPHU30HTAM Ha TAyOHHY
S cMm (puc. 3). Becy rpyHT Kaskgoro
YCAOBHOT'O TOPHU30HTA BHIHOCHACS U3
Helepsl II0 KBaJgpaTaM M MIPOMBI-
BaAcCd Ha MEAKOM cuTe. Bce kamMHU
B KaXJOM KBajJpaTe HYMEpPOBaAUCH
[ASI TOTO, YTOOBI B JaAbHEHUIIIEM IIO-
CA€ UX OYHCTKHU U OOHAapPYyKEeHUS H3-
[OEeAUH MOXKHO OBIAO HAHECTHU MECTO
UX HaXOOKH Ha IIAaHE TOPH30HTA.
Bcero Obia0 caoeaaHo B packolie
3 602 Haxomku, B T. 4., 3 147 Ka-
MEHHBIX U KOCTIHbBIX U3MeAUH U 455
Kocreii. Packom ObIA mOBemeH [0

rayo6unsb! 0,7 M U BbIIBA€HA CAEYIO-
madg crparurpadpus (puc. 4):

1. KaapimmrToBaga kopa. Morr-
HOoCcTh A0 0,07 M.

2. CepoBaTbIi CpeoHUU CYTAH-
HOK, MecTaMH CLEMEHTHPOBaAH
KaABIIUTOM (TydoBBIEe oOpasoBa-
Hud). BxkaogyaeT aBe NDPoCAOMKHU
KaablluTa: Ha TrAyomHe 0,07 M u
0,14 Mm. B ceBepHOI yacTH packona
B OCHOBAaHHHU CAOS BBIIBAE€HBI TPHU
IIPOCAOMKH TEMHO-CEPOrO CYyTAWHKA,
pa3aeA€HHbIe OBYMSI HIPOCAOMKAMHU
CBETAO-OypOTo CyrAMHKAa, BCE MOIII-
HocThiO 3-5 cM. [Ipocao¥iku TeMHO-
CEporo CyrAMHKa HMEIOT YE€TKO BBI-
PaXKeHHYI0 CAOMCTOCTh U B 3ama-
HOM 4YacCTH B CEPEOUHE IIPOCAOEK
BUAHBI CA€IBbI KAABIITUTOBOW KOPKHU.
B ocHOBaHUU ca0S MecTaMu coxpa-
HHUAACh KaAbIIUTOBasd KOPOYKa TOA-
muHor 1-2 cMm. KoHTakT Cc HUXKeAe-
KaIllluM CAOeM dYeTKHH. MOIIIHOCTDL
caodg — 0,2 M.

3. CBeTAO-OypBId TAXKEABIH Cy-
TAMHOK C TOPHU30HTAABHOU CAOHCTO-
CTBIO C MEAKUMH, CPEAHUMHU U KPYII-
HBIMH KaMHAMH HU3BecTHAKa. O6Ha-
PY2KE€HBI KOCTH IIAEHCTOIIEHOBBIX
JKUBOTHBIX, KAMEHHBbIE U KOCTSHBIE
U30EAUd JIO0XH BEPXHEr0 IIaA€o-
auTa. KOHTaKT C HHXKeAeKaIIUM
caoeM pa3MbIT. MoitHocTs — 0,25 M.

4. BypoBaTo-KOPHUYHEBBIN T4d-
JKEABIM CYTAMHOK, CAOUCTBIM C BOA-
HHCTOM B pa3pe3e CTPYKTYpPOH, C
MEAKUMH U KpPYIIHBIMH KaMHSIMH.
O4yeBUIHO, OH MOSBUACS B PE3yAb-
TaTe pa3MblBa CBETAO-OypoTo Cy-
TAMHKAa IIOTOKAMH HAM 3aCTOWHBIM
BomoeMoM. HarlimeHBlI KOCTH IIAE€H-
CTOLIEHOBBIX XKHUBOTHBIX, KAMEHHBIE
U KOCTgHbIE U3aeAuss. KOHTakKT c HU-
>KeAesxKalllkuM CAOEM HedeTKHUH.
MoritHocTs — 10 0,25 M.

5. CBeTAO-KOPUYHEBBIN TsXKe-
ABIA CYTAMHOK C TOPHU30HTAABHOH

1 OnpeneaeHue Bo3pacrta ObIAO caeaaHo aHTporosroroM P.M. FOcymnoBeIM.



CAOUCTOCTBIO C OTAEABHBIMH MEA-
KHUMH KaMHSIMH H3BECTHHIKA.
HaiimeHEl KOCTH IIAEHCTOIIEHOBOH
COXPaHHOCTH, KaMEHHBbIE U KOCTd-
Hble U37eAUd. BplgaBA€HHad MOIII-
HOCTEL — 0,3 M.

Caenyer oOpaTUTh BHHUMaHUE
Ha CAeAyIoIle OCOOEHHOCTHU: Pop-
MHPOBAHHUE I'€OAOTHYECKHUX OTAOXKE-
HUH IIPOHUCXOOAHAO B YCAOBHUAX BO3-
AEHCTBUA BOJHBIX IIOTOKOB M 3a-
CTOMHBIX BOLOEMOB. OTO OTPa3UuAOCH
B TOM, YTO OTAOKEHHS B 3HAYUTEAB-
HOM CBOEH 4YacCTH CKPEIIAE€HBI KaAb-
UTOBBIMH KOPKaMH H KaABILIUTOM.
Kpowme Toro, B pa3spei3e BUAHA CAOU-
CTOCTBb OTAOXKEHUH N XapaKTepHbIE
IIPU3HAKHU pPas3MbIBa CAOEB 3aCTOH-
HbIMH Bogoemamu. Caoi ceporo cy-
TAMHKA OTHEA€H OT CBETAO0-Oyporo
CYTAMHKa KAaABIIUTOBOM KOPKOM U
Ty(OBBIMH OTAOXKEHHSIMHU. B ceBep-
HOM CTEHKE IIOBEPX KaABIIUTOBOU
KOPKH OblAa HaMbITa IIPOCAOHKA
CBETAO-OypOro CyraAMHKAa, YTO CBHU-
OETEABCTBYEeT O (POPMHUPOBAHUU
3TOW NIIPOCAOUKH 104 BAUAHUEM [0-
CTaTO4YHO CHABHOT'O BOJHOTO IIOTOKA
B II€PHUOJ CHABHOTIO yBAaKHeHHd. [1o
OAaHHBIM CIIOPO-IIBIABIIEBOTO AaHa-
ans3a (obpasmer 1-3), caeaaHHBIM

P.T". KypmanoBeiM (MHCTHUTYT reoao-
ruu YOUIL[ PAH), pacTUTeABHBIH 1TIO-
KPOB BpeM€eHU (popMUPOBaAHUA JaH-
HBIX OTAOXKEHHUH BOCCTaHaBAUBa-
€TCd B BUJIE IIUPOKOAUCTBEHHBIX A€-
COB C y4acCTHEM XBOMWHBIX U MEAKO-
AUCTBEHHBIX mnopon. Ilom moaorom
A€ca IIpou3pacTaAl MHOT'OHOZXKKO-
Bbl€ IIAIIOPOTHUKH. Ha OTKpPBITHIX
ydacTKax (QOpPMHPOBAAUCH pPa3HO-
TpPaBHBIE AyTa C YY4aCTHUEM IIOABIHU U
Mapei. M3ydyeHHBIE OTAOKEHUS OT-
HOCATCS K I'OAOLIEHY.

OTAOKEHHS CBETAO-OypPOro cy-
FAMHKAa TaKXXe€ pa3MbITbl BOLAMH B
BOCTOYHOM YacTu packorna. Kyab-
TYPHBIE OTAOXKEHUL IIPUYPOYEHBI KO
BCEM T€O0AOTHYECKHM caoaM. Enu-
HUYHBIE ITBIABIIEBBIE 3€pHA B IIpobax
U3 3TUX OTAOXKEHHM, CO BCEU BEPO-
ATHOCTBIO, YKa3bIBAIOT Ha pPacIpo-
CTPaAHEHHE OTKPBITBIX AYTOBBIX IIPO-
CTPaHCTB, C(QPOPMUPOBAHHBIX BHU-
JaMH pas3HOTpaBbd C y4acTHEM Ma-
peti. [laHHBIE OTAOXKEHUL, II0 MHE-
Huw P.I'. KypmaHoBa, MOXKHO OTHE-
CTU K BEPXHEMY HEOIIAEHCTOLIEHY
(KymamieBCKUM HAM OCTAUIKOBCKUH
TOPU30HT).

Xo0 packonok

1 ropu3oHT. OTAOXKEHHUHI: Ce-
poOBaTBhI CYTAMHOK C OTAEABHBIMU
MEAKHMMH KyCOYKaMHU U3BeCTHIKa. B
3arnagHod 4YacTu KBaapatoB ['-6 u
['-7 B ocHOBaHUU rOpHU30HTA 3aPUK-
cupoBaHbI Ty(OBbEIEe 00pa3z0BaHUI.
Yepen 4yeaoBeKa TaKXKe HaXOAUTCH
BHYTPHU TydoBoro obpasoBaHus. B
KB. [-7 ObIA HaligmeH pparMeHT KO-

CTH JXMUBOTHOTO U €JUHUYHbIE
YTOABKH.

2 ropusoHT. OTAOXKEHUI: Ce-
poBaThIi CpegHUH CYTAMHOK C

BKAIOUEHUSMH KaABIIUTOBBIX KOPOK
U Ty¢QOBBIX 00pa3zoBaHUN U HEOOAB-
IIUMH KaMHSMH HU3BeCTHsKa. B 3a-
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IIOAHEHHWH, B OCHOBHOM, B OCHOBa-
HUHU TOPHU30HTA, BCTPEYAIOTCH OT-
[OEeAbHBbI€ YTOABKH U KOCTH KE€ATOBAa-
TOTO IIBETA XKUBOTHBIX (82 3K3.) M
gyeaoBeka (10 3k3.). B roxxHOM yacTu
KB. -6 HalimeH peseln dyeaoBekKa. B
KB. ['-7 HalimeH pparMeHT YEAIOCTHU
4E€AOBEKAa, 10 OIIPEAECACHUIO aHTPO-
noaora P.M. FOcymoBa - d4earocTh
12-aeTHETO MOAPOCTKA, IIPENAIIOAO-
JKUTEAbHO, meBo4YKH. OcCHoOBHasa
4acTh KOCTEM IIPHUHALAEKUT AO-
mIaay, KpynHoOMy U MEAKOMY pora-
TOMY CKOTY, IIO OIPENEACHHIO ap-
xeo3oonora [.0O. 'mmpanoBa. Ha
MHOTHX KOCTSIX JKHUBOTHBIX (PUKCHU-
pylOTCH caenbl PYyOKM M pPa3aeAKH.



Uepenn 4yeaoBeKa IIOAHOCTBIO OOHa-
KHUACS Ha ypOBHE 2 ropusoHtra. de-
PEI AEXUT IIpaBOM YacThIO Ha
YPOBHE CEPEAUHEI 2 TOPU30HTA, OAL
KOTOPOTO XapaKTEPHO CKOIIAEHHE
KOCTE€H >KHBOTHBIX M YE€AOBEKa, a
TaKzKe YTOABKOB. [laHHOE CKOIIAEHHE
KOCTEN U YTAEH dBAIETCH IIPOABAE-
HHEM 1 KyABTYPHOI'O CAOL IIO3HErO-
AOILIEHOBOI'O BpPEMEHH. Heper 4eao-
BeKa OBIA H3y4YeH aHTPOIIoAOTaMU
P.M. FOcynnoBeiMm u A.B. HeuBano-
no#. Ilo ux MHEHH1I0, Yepel NpuHal-
AexXUT aeBymike 18-20 aeT ypaab-
CKOIO pacoBOTO THIIA, XapakKTep-
HOTO [JAd 2KEHIIUH TOPHO-A€CHOM
30Hbl [OxkHOro Ypaaa, mpudyem Ha
YEpPEIIE €CTh IIOBPEXKIAEHUE B palioHe
A€BOTO BHCKa B BHAE TPEIIUHBI,
HIPEAIIOAOKUTEABHO, BO3HUKIIIEE OT
yoapa TYIIbIM TBEPABIM IIPEAMETOM
[26, c. 109]. A.B. HeuBaaomoii Obiaa
coeaaHa rpadudecKkas U CKyABIITYP-
Has PEKOHCTPYKIIUS II0 YEpeIry II0
Mmetrony M.M. 'epacumoBa (puc. 5).
He HCKAI0OYEHO, 4YTO 3TO TOT CaMbIi
Yyeper YeAoBeKa, KOTOPhIH ObIA OIH-
caH [I.1. PerukoBeiM B 1760 r. Kak
«Cyxasl 4eAoBedecKas IroAOBa», pac-
IIOAOXKEHHAad CAEBA B HEKOM «KpPyr-
AOBATOM IIElleper» 3asa 3a HU3KUM
IIepexoaoM, TO €CTbhb, KyIoabHOrO
3aaa [17, c. 20]. B mypde 1, xoTo-
pbI#i Ob1A 3an03keH B.C. KureHeBbIM
B 2010 r. BIAOTHYIO K HalllEMy pac-
Komy 1 B 3aae KynmoabHOM, GbIAM 06-
Hapy>KE€Hbl Ha 3TOM YpPOBHE He-
CKOABKO (parMeHTOB Ke€paMHUKHU,
CKOp€€ BCEro, ME3KOBCKOM KYABTYPBI
mo3gHero OpoH30BOro Beka [8,
c. 118-119]1.

3 ropu3oHT. OTAOXKEHUS: Ce-
poBaTbIl CPEOHUN CYTAHMHOK C
BKAIOUEHUSIMH Ty(QOBBIX oOpas3oBa-
Huii. B kB. -6 B OCHOBaHUHU TOpU-
30HTA I[IOABHAACH IIPOCAOHKA

CBeTAO-Oyporo cyramHka. Bcrpeua-
I0TCH €IUHUYHbIe YTrOABKU. HeboAb-
mrasg KOHIIEHTpPAIlUs KOCTeH HaOA0-
naeTcs BOAM3M deperia deAoBeKa B
KB. -6 1 B kB. [-7. Cempb KOCTEH
JKUBOTHBIX IIPHHAOACXKAAN AOIIAAH
U KPYIIHOMY POTaTOMYy CKOTY, ObIAU
TaKKe Hal/1eHbl 1Ba KOPEHHBIX 3yba
MoAo#OTO dYeaoBekKa. [lo Hamewmy
MHEHHIO — 3TH OTAOXKEHUS TaKiKe
OTHOCATCA K 1-My KYABTYPHOMY
CAOIO.

4 ropu3oHT. OTAOXKEHUHI: Ce-
poBaThI CPEAHUIN CYTAHUHOK, IIEpe-
Xoodamui B Ty¢oBble 0O6pa3oBaHud,
B OCHOBaHHHU IOpPHU30HTA B KB. [-0
Ob1Aa pacuuiieHa IIpocao¥ka
cBeTAO-Oyporo cyranHka. B kB. -6
HaliieH pparMeHT KOCTH, a B KB. [—
7 3apUKCHUPOBAHBI HECKOABKO CKOII-
A€HUH YyTOABKOB BHYTPU TEMHBIX III-
TeH. lIpeamnoroXuTeapbHO, 3TO IIPO-
ABAEHUS 2-TO KYABTYPHOIO CAO4,
IIPUYPOYEHHOTO K  IIPOCAOHMKAaM
TEMHO-CEpPOT'0 CyrAMHKA (puc. 4). 3a-
naaHad 4YacTh packolla IIpeacTraB-
AsieT TydoBble obpazoBaHUd. ToH-
KHe IIPOCAOMKH Ty(OBBIX HATEKOB
IIOKPBIBAIOT BCIO IIOBEPXHOCTH KB.
7.

5 ropus3oHT. OTAOXKEHUS: IIO
BCEM IIOBEPXHOCTH CEPOBATBIN Cpe-
HUH CYTAMHOK C TY(POBBIMH BKAIOYE-
HUSIMH, B KB. -6 pacuuinieHa mno-
BEPXHOCTH CBETAO-OYPOro THKEAOTO
CYTAMHKA C OTAEABHBIMU KPYHIHBIMU
U CpeaAHUMH KyCKaMH H3BECTHSKAa
pasmepom ot 10-15 mo 30 cm
(puc. 4, B). B kB. -7 npogoaxkaeTrcs
CepoBaTBbIM CPEAHUM CYTAMHOK C TY-
POBBIMU OTAOXKEHUSIMH U KOPKaMHU.
KocTelt 1 yroAbKOB 3a(pUKCHUPOBAHO
He ObIA0. B mpoMbIBKE OBIAU BBISIB-
A€HBI H3IEAHUd M3 KaMHd: 000uThIE
dparMeHThl KaAbBITUTOBOH KOPKH — 2
9K3., OOOUTBIM KYCOK H3BECTHAKA —

1 B uroae 2009 r. B.C. 2KuTeHeBBIM II10ZI CTEHOH OBbIA U3BAT (PParMeHT YEPEITHON KPBIIIKH YeAO-
Beka HeboapIlUM IIypdoM, pazmepoMm S0X50 cM, HEe OPHEHTHPOBAHHBIM II0 CTOPOHAM CBeTa, U

rayouHoi# 20 cMm.



1 3K3. ¥ IAaCTUHA C IIUIIOM K3 YeEp-
HOTO KpeMHs (puc. 7, 4). Takum 00-
pasoM, B KB. ['-6 Oblaa pacyuineHa
Ha ypOBHE HH3a S5 YCAOBHOTO T'OpH-
30HTA I[IOBEPXHOCTHb 3-TO KYABTYP-
HOTO CAOSI.

IF'opu3onT 6. OTAOXKEHUd B
KB. [-6 — cBeTAO-OypbIH TaXKEABIH
CYTAMHOK C YyTOABKaMM U (pparMeH-
TaMH MEAKUX KocTelr. B 3ToM kBa-
pate ObIAM OOHapyzKeHBI ABa Qpar-
MEHTa U OOUH CKOA OT TPyOYaThIX
KOCTEM IIAEHCTOLIEHOBOU COXPaHHO-
CTU. 31€eCh Ke ObIaa HaleH 0a3aAb-
HbIY (pparMeHT HAACTHUHBI C PETy-
IBI0 U3 cepoit ammMsbl (puc. 7, 3). Psa-
OOM C HeM ObIAO PaACYMILEHO IISITHO
OXpPBbI IPKO KPaCHOTO IIBETA.

B kB. -6 OblAra HalimeHa TIOI-
BecKa u3 3yba mapaaa (puc. 7, 5; 9),
HYKA€YC OCTaTOYHBIN U3 U3BECTHIKA
CO CKOILIIEHHOH yZIapHOM ITAOLIIaAKOM
(puc. 7, 7), mAaCTHHA MOAYIIEPBHUY-
Has C PEeTYLUIbI0 yTHAH3AIlUU U3
AIIMBI (pUC. 7, 3) U ABOWHOM KOHILE-
BOM CKpeOOK Ha MAaCCHBHOM IAa-
CTHHE U3BeCTHdKa (puc. 7, 1). Bax-
HOM HAXOIKOHN aBAIIOTCSI 2 000UTBIX
KyCKa M CKOA M3BECTHSKa, OKpa-
IIE€HHBIX OXPOH, IpUYEM UX II0BEPX-
HOCTH PaBHOMEPHO IMOKPBITHI KaAb-
UTOBBIMU HaTeKaMHu (puc. 13, I, 2).
OCHOBHOE KOAWYECTBO HaXOJOK CO-
CTaBAFIOT OOKOAOTBIE KYCKH TOACTOM
KaABIIUTOBOY KOPKH UAU KaABIIUTO-
BBIX HaTEKOB (16 3K3.), a TaKXKe KyC-
KOB H3BecTHaKa (23 3K3.). Cpenu
U30EAUN N3 H3BECTHSIKA HMEITCH
CKpebOK M3 HU3BECTHAKA U aMopd-
HbIe CKOABI (13 3K3.). Haxonku oxpel
B CAO€, OKpAlllEHHBIX OXpPOM KaM-
Hel, dIIMOBO€ M KPEMHEBOE OpPY-
oud, moaBecKa U3 3yba Mapaasa, opy-
[OUS U3 U3BECTHSKA BBIAECAIIOT HaH-
HBIM YCAOBHBINM TOPHU30HT Cpeau
APYTHUX, YTO ABAGETCS OCHOBAHHUEM
OAd BBIIEA€HHUS 6 M HH3a S YCAOB-
HbIX TOPHU30HTOB B CaMOCTOATEABb-
HbIN (3-1) KyABTYPHBIH CAOH IIA€H-
CTOILIEHOBOT'O BPEMEHHU.
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7 ropu3oHT. B 3anoaHeHUU
CBeTAO-OypoOro CyraAmHKa BCTpeda-
IOTCS €AUHHUYHBIE YTOABKH U MEAKHE
KOCTH. Brian oOHapyzKeHbI B KB. ['-
6 HeboabIllMe (pparMeHThl KOCTeH
KHUBOTHBIX — 9 9K3.: pparMeHTHI pe-
6ep, obaomaHHBIE TPyOUaThIE KOCTH,
HEKOTOpble C Hape3KaMH, CBsI3aH-
Hbl€ C Pa3A€AKON TYIIH XXHUBOTHOTO.
Cpenu KocTe¥ KUBOTHBIX OBIAU
ompeneAaeHbl KocThb 3adina (Lepus
sp.) u cypka (Marmota bobac) [4,
c. 71]. Takxke B OOABLIOM KOAHWYE-
CTBe ObIAM HalIeHbI (pparMeHThI 00-
OUTON KaABIIUTOBOM KOPKH, a TaKIKe
KaABIIUTOBBIX HaTeKoB (20 3K3.).
Boapmyto 4yacTp HaxoO4OK COCTaB-
AsIAM OOOUTBIE KYCKHU H3BECTHAKA —
43 2k3. (puc. 6, A). Takxke KpyImHOH
CEpUEH IIPEACTABACHBI CKOABI U3 U3-
BECTHAKA (29 5K3.) U eOUHUYHBIE
mooOHbIe HAXOAKHU M3 KaAbIlUTa (2
3K3.) (puc. 6, B). lllecth CKOAOB U3
M3BECTHAKA UMEIOT Ha [TOBEPXHOCTHU
caenpl oxXpel (puc. 13, 2, 3, 5).

NMmeroTca aBa IAaCTHUHYATBIX
CKOAQ U3 KaAbllUTa M HU3BECTHSKA
(puc. 7, 2). Pax KpyIIHBIX CKOAOB U3
U3BECTHAKA HMEIOT CAEIObl PETYII-
HOUM 00pabOTKH U ABASIOTCH OPYOAU-
aMu. KpymHBIA CKOA, A€BBIM KpaM
KOTOPOI'0 MMEET CAeObl HEeCHCTeMa-
THYECKOH  peTymIHo¥  oOOUBKH,
0pOopMAEH Pe3I0OBBIM CHATHEM (PHC.
7, 8). Y apyroro KpymHOro OTIIerna
TPeyroaAbHOH OpPMBI HMEIOTCS B
OBYyX MecCTaX ITOBPEXIEeHUs A€3BUI
B BU/IE MHOTOCTYIIEHYAThIX HETaTH-
BOB YKOPOYEHHBIX CKOAOB, CMSIBIINX
KPOMKY A€3BHUsA (puc. 7, 9). [JanHoe
u3gaeAvie, Cyad IIO cAegaM IIOBpe-
XKIOEHUH, HCIIOAB30BaAOCh B Kaue-
CTBE pyOdIllero HHCTPYMEHTa IIO
TBEPAO-BOAOKHHCTBIM MaTepHasaM
(zepeBy?). HykaeBugHOE U3n€EANE U3
H3BECTHAKA HMEEeT Ha OCHOBaHUU
nepeoopMaeHHE B CKpeOKOBoOe
opynue (puc. 7, 6). OOKOAOTBIH
KPYIIHBIH CKOA U3BECTHSIKA Ha HUXK-
HEM IIOBEPXHOCTHU UMEET CAEeIbl



CHABHOH CTEPTOCTH U 3arAaKeHHO-
CTH, a TaK¥XKe [1apasAeAbHBIX 00PO3LI,
UAYIIHX II0Z YTAOM K A€BOMY U IIpa-
BOMy Kparo (puc. 10). XapakTep mo-
BPEeXXAEHUH yKas3bIBaeT Ha HCIIOABb-
30BaHHE OTOTO0 IIpeaMeTa [gocTa-
TOYHO IIPOJOANKUTEABHOE BpeMs
(IpenmoAOKUTEARHO OKOAO dYaca) B
KadecTBe abpasmBa II0 KPYIHO3Ep-
HUCTBIM ITOBEPXHOCTSAM, HAIIpUMeED,
[AsT BbIpaBHUBaHUA IIOBEepPXHOCTeH
CTEH IIepe] HaHECEHUEM PHCYHKOB.
Caenpl 1I0mMOOHOE 00pabOTKU IIO-
BEPXHOCTH C IIOMOIIbI0O abpasuBa
Ob1au 3adurcupoBasb! B.E. IlleanH-
CKUM Ha BocrouHoM mmaHHO 3aaa Pu-
CYHKOB BEpPXHEro sdpyca IIellepsbl
HIyabran-Tam [21, c. 49]. Caene! ab-
pasuBHON 00pPaAOOTKH MOBEPXHOCTHU
B.T'. KotoBbIM 60BIAM OOHapPYyKEHBI
Ha OOHOM M3 HM300pazkeHUuH Ha 3a-
nagHoOM cTeHe 3asa 3HAKOB.

Haxogku B maHHOM YCAOBHOM
TOPU30HTE BBIAEAIIOTCS Ha (QoHe
OCTAABHBIX OOABIIIUM KOAHYECTBOM
000UTHIX KyCKOB U3BECTHAKA U CKO-
AOB  HU3BECTHHKA, OKpallleHHbIX
oxpoit (taba. 1). Ilpenrosoxxu-
TEABHO, 3TO MOIKeT yKas3blBaThb Ha
60ABIIYI0O aKTUBHOCTD, CBSI3aHHYIO C
KYABTOBOHU AedATeABHOCTBIO. Ha aTOM
OCHOBaAHHH 3TOT TOPHU30HT MOZKHO
OTHECTH K OTIOEABHOMY, nsmomy,
KyABTYPHOMY cAor0. Haamuywme Ko-
CTell KUBOTHBIX IIAEHCTOLIEHOBOM
COXPaAHHOCTH II03BOALET OaTHUPO-
BaTh €ro 3II0XON BEPXHETO IIAA€O-
AUTA.

IF'opu3onT 8. OTAOXKEHUA Te€
XKe: B 3allOAHEHUH CBETAO-0yporo
TSKEAOTO CYTAMHKa BCTPEYaloTCs
YTOABKH U MeAKHE (pparMeHThl KO-
creii. B kB. -6 Oblaa HOAHOCTBIO
pacuuiieHa IIAUTa OBaAbHOM (DOPMBbI
(80x60 cMm), y KoTOpO#l HA OZHOU U3
OOKOBBIX I'paHell UMEeAUCHh TPHU Hera-
TUBa KpynHbIX cHatuii. C omHOU
CTOPOHBI TOAITMHA ITAUTHI IOCTUTAET
25 cM, a C IPOTHUBOIIOAOXKHOH BCETO
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5 cMm. IlanTa 6biaa BEIHECEHA U OYH-
IIIeHa OT CYTAMHKA, IIOCA€ Yero Ha
BEPXHEH ITOBEPXHOCTHU IAUTBI OBIAO
O0HapyXeHO TIIATHO OXpblL Hempa-
BHUABHOM bopMEbI pa3sMepom
10x15 cm (puc. 12). OHO UMeeT YeT-
KHHU KOHTYP H, CKOpPEE BCEro, OHO
ObIAO CoEAQHO B XO/€ IPUTOTOBAE-
HHUS «OXpUcTOro» nmurMeHTa. Kpowme
TOT0, pa3Mepbl U popMa IMAUTHI yKa-
3pIBaeT Ha TO, YTO OHa Oblaa HaMme-
PEHHO yCTaHOBA€Ha B 3TOM MECTE,
4TO OBIAO BO3MOIKHO, TOABKO €CAHU
Obl TIO4 Hee OBIAM IIOOAOXKEHBI B
HY>KHBIX MeCTaxX KpyIIHble KaMHU
(puc. 11). OueBUAHO, IIAUTA MOTAa
HCIIOAB30BaThCHd B KAQUueCTBE CBOE00-
Pa3HOT'0 «CTOAQ» HE TOABKO JAS IIPU-
FOTOBAEHHS KpacsIlero MNUTMeHTa,
HO U A9 00paboTKU KaMEHHBIX HU3-
neauii. Ha HUXKHEH ITOBEPXHOCTHU
IIAUTBI C CEBEPHOH CTOPOHBI UMe-
€eTCd IIOAOCKA TOAIIMHON 1 cM U OAU-
HOM 25 cM BHagHHBIX B KAaABIIUT
YT'OABKOB, KOTOpas II0sIBUAACH B pe-
3yAbTaTe pa3dMblBa KOCTPUILA PSIAOM
C TIAUTOM IIaBOAKOBBIMU BOJOaMHU,
OAS KOTOPBIX IIAMTA CTaAa IIPENdT-
CTBHEM, 00pa30BaBIIUM CKOIIAEHUE
YTOABKOB IT0JZ HeH. [IOCKOABKY mmanTa
Oblna CBOeOOpa3HBIM MapKepPoOM
KYABTYPHOI'O TOPU30HTA, €€ MOXKHO
BOCHIPUHUMATL CBOeoOpa3Hoil rpa-
HHUILIEM MEXOAYy uemeepmbubimM U nNs-
mbimM KYABTYPHBIMU CAOSIMH 3TIOXU
BEPXHET0 [TaACOAUTA.

B sTOM ropu30HTE KOAHUYECTBO
KaMEHHBIX HU3EAUN PE3KO BoO3pac-
TaeT — 258 2k3. (Taba. 1). Boapmaga
JacCTbhb UX — 9TO CKOABI U3BECTHAKA U
KaAbILIUTa (BMECTE C YellyHKaMHu) —
168 m 21 53K3., COOTBETCTBEHHO
(74 %) m o6b6uTble KYyCKH H3BECT-
Haka — 22 3K3. (9 %) U KaABITUTOBBIX
HaTeKoB — 24 5k3. (10 %) (puc. 8).
Opyauii U3 U3BECTHIKA U KaAbllUTa
23 2k3. (10 %). OCHOBHBIMU OpPY-
OUPHBIMU (popMaMU SIBAFIOTCS pe3-
YUKW — 7 9K3. (puc. 14, 4, 8, 9, 14,
16), pe3usl — 6 3K3. (puc. 14, 1, 3, 6,



7, 12, 13), octpusa — 6 3K3. (puc. 14,
2, 11), ycedeHHad pPETYLIbIO IIAa-
CTHHAa U3 u3BecTHsKa (puc. 14, 10),
dparMeHT MAACTUHBI U3 U3BECTHSIKA
(puc. 14, 9) u ckpebku — 2 3K3. (pUcC.
14, 5)

dopMBl OpyAHMH B CAEOBI HC-
IIOAB30BaHUHA CBUOETEABCTBYIOT O
TOM, YTO Ha 3TOM TFOPU30HTE IIPOU3-
BOOHAACh o00OpaboTkKa pgepeBa U
KoxkH. O4eBUAHO, U3rOTaBAUBAAOCH
U PEMOHTUPOBAAOCH OXOTHUYBE OPY-
xue. [lo KOAM4YeCcTBY CKOAOB U3 U3-
BECTHAKA U KaAbIIUTA, a TaK¥Ke II0
KOAUYECTBY OOOHTBIX KYCKOB H3-
BECTHAKA U KaAbIIUTa 3TOT YCAOB-
HBIH TOPHU3OHT OTAWYAEeT KaK OT
IpenpIayIero, TakK U OT HUXKeAeXKa-
IIIET0, YTO IIO3BOASIET €r0 BBIAEAITH
B KadeCTBE OTIAEABHOTO (nsmozo)
KYABTYPHOT'O CAOH.

IF'opusoHT 9. BHYyTPH CBETAO-
Oyporo CYyrAMHKa  IIONafaroTcd
YVTOABKM U MEAKHE  KOCTOYKH
(50 2K3.), HOAOBHUHA N3 3THUX KOCTEH
oboxxkeHsvl. B kB. -6 ObIA HalineH
dparMeHT YeAIOCTH OM30HA C OAHUM
KOPEHHBIM 3y0oM. OTa KOCTH SIBHO
rorasa cloojla B KadecTBE HEKOT'0
CUMBOAMYECKOIO [Japa, IIOCKOABKY
OHa HE OTHOCUTCHA K MSCHBIM dYa-
CTAM TYLIN, KOTOPbIe MPUHOCHAHUCH
Ha CTOSHKY IIOCA€ Pa3deAKHU KHUBOT-
HOro Ha MecTe 0xoThel. Kpome TOTrO,
Ha TIIOBEPXHOCTHU KOCTH COXpPaHHU-
AWCBH IIOAOCHI TOAIITMHON OKOAO 1 cM,
CIeAaHHBIE KpacHOM OXpoM (puc.
16).

3meck O6bIAO OOHapPyKEHO Ooaee
yeM B 2,5 pas3a 0oAbllle KaMEHHBIX
nsneauit — 582 sk3. (raba. 1). Onarts
JKe MoAaBAdOIlee OOABIIMHCTBO H3
HUX — CKOABI U3BECTHSIKA, B T. 4., de-
mydku — 399 3k3. (69 %). CkoaoB
KaABIIUTA 3HAYUTEABHO MEHBIIE —
63 5k3. (11 %). OguH CKOA THUTaHT-
CKUX pa3mepoB — 24x15x2,5 cm. O6-
OUTBHIX KYCKOB H3BeCTHAKA — 34 3K3.
(6 %) 1 060UTHIX KYCKOB KaABbIIUTA U
dparMeHTOB KaABIIUTOBBIX KOPOK —
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38 2k3. (6,5 %). Ha aToM ropusoHTe
Ob1au oOHapyxkeHbI 10 pparMeHTOB
CTAaAaKTHUTOB, B T. 4., SBHO OTOUTbIE
C KOpPHEM, YTO CBUIETEALCTBYET O
IleA€HAaIIpaBAEHHOM [00ObIBAHUU U
dparMeHTHPOBAHUU KaABIIUTOBBIX
HaTeKoB. IlaacTHHYATBIX CHATHUH
u3sBecTHakKa — 8 23k3. (1,5 %). Bce
OHU [IOCTATOYHO I'pyOble, C HEPOB-
HbIMU rpaHaMu. Opyauil U3 U3BecT-
HAKa U KaabluTa — 26 9K3. (4,5 %).
[TepBag 110 YUCAEHHOCTH KaTeropHus
— 9TO OPYAUL C BBIOAEAEHHBIMHU PETY-
IIBI0 yTAAMM, 00pa30BaHHBIMU MIPU-
OCTPEHHBIMH KPOMKAaMH, — PE3YUKHU
(6 3k3.). Boabllag yacTb 3THX OpPYy-
OUP HMeEIOT XapaKTepPHBbIE CA€IbI
CcpaboTaHHOCTH: Ha KOHIIaX KPOMKH
3aKPYTA€HBI, 3arAaKe€Hbl U HMEIOT
APKYIO 3allOAHUPOBKY. OT BEpPIINHBI
BBICTyIIa Ha OOKOBBIX TIpaHAX Ts-
HyTCH TIPOOOABHBIE TAyOOKHe 00-
po3apl M IlapanuHbl (puc. 15, 11,
12). Y omHOTrO Opyaus C IIUIIOBUI-
HBIM BBICTYIIOM, TAYOOKHE OOPO3IbI
UAyT MOBeEpX peryumu (puc. 15, 9).
OTHU caenbl IIPEAIIOAOKUTEABHO yKa-
3pIBAlOT HAa HCIIOAB30BaHUE OTHUX
Opyou¥ [OAs TpaBUPOBAHUS 110
KaMHIO. 3HAQ4YUT, B 3TOM KYABTYD-
HOM CAO€ TaKXke 3a(PpUKCHUPOBAHBI
caenpl paboThl APEBHHUX XyIOIKHU-
KOB, HAaHOCHUBIINX TIpaBUPOBaHHBIE
n300paskeHusd Ha CTEHbI IelIepPHI.
Onarps ke 0oAbllle BCEro YTAOBBIX
pe3noB — 9 sk3. (34,6 % opynui)
(puc. 15, 1, 2, 3, 5). Y Bcex pe31oB
UMEIOTCS CAeObl CcpaboTaHHOCTH,
yKas3plBaIIUe Ha TO, YTO OHHU He
TOABKO OBIAY 3/1€Ch U3TOTOBAEHBI, HO
U UX HCIIOAB30BaAU [Ad 00paboTKu
TBEPAO BOAOKHHCTBIX MAaTEPHUAAOB,
CKOpe€e BCEro, ApeBeCUHbI. B Koa-
AEKITUH UMeeTCs KOHIIEBOM CKpeboK
Ha IIAACTHHE HU3BEeCTHsSKa (puc. 15,
6). Ilom MHKPOCKOIIOM BHOHO, 4YTO
KPOMKa A€3BHdA y HEro 3araakeHa,
3aIl0AUPOBaHa, a Ha MOBEPXHOCTHU
daceToKk peTyIId HMEIOTCS CAE€IbI



oxpbl. Bropoii ckpeboK C MOAYKpPYT-
ABIM pabodyuM Ae3BHEM OO0pa3oBaH
KpyTO# peTylubplo, B T. 4., U IO
oboumMm KpasM ckKoaa (puc. 15, 8).
OcTpue U3 U3BECTHAKA CO3aHO BBI-
€MKOM1, coopMUPOBaHHON U3 KPYII-
HBIX CKOAOB (puc. 15, 10). Cynga no
mapasseAbHBIM O0po31aM Ha Toplie-
BOM TIIOBEPXHOCTH KOHYHKA, OHO
yIoTpebAsAOCH B KadeCcTBe pe3Iia I1o
KaMHI0. Bopo3apl U napanuHel, UAY-
1IMe IIePHIEeHAUKYAIPHO KPOMKE Ae-
BOT'O A€3BHUd, YKa3bIBAIOT Ha TO, YTO
3TOT Kpal UCIIOAB30BaACS U JIAL BBI-
pPaBHUBaHUA CKaABHOH IIOBEPXHO-
ctu. B kB. ['-7 Mexny kKaMHeH ObIA
HafimeH (parMeHT KpPYIIHOM IAa-
CTHUHBI U3 KOPUYHEBOH SIIIMBI C pe-
TYHIMPOBAHHBIM IIpaBbIM KpaeM
(puc. 15, 4). Ha yray usmeaud 3a-
PUKCUPOBaHbl YYaCTKU HHTEHCHUB-
HOM 3aIllI0OAMPOBKH, a Ha A€EBOM Kpae
KpOMKa IOBpeXK/AeHa MEAKOH peTy-
IO, TIOZ YyTAOM K A€3BHIO TSIHYTCH
rmapasreAbHBIE IlapanuHbl. [IpaBbIi
YTOA 3TOT'0 H3IEAUS HCIIOAB30BaACH
B KadecTBE€ pe3dyhKa, a AeBad
KpPOMKa — AT CKOOA€HUS IIIKYPHI.
Haanuune nByxX MEAKHX OpPyAHM C 3a-
TAQXKEHHBIMHU IITUIOBUAHBIMU HAU
KAIOBOBUIHBIMH BBICTYIIAMH TaKiKe
yKa3bplBaeT Ha 00paboTKy IIKyp.
BasXHBIM CBUOETEABCTBOM 00Opa-
0OTKM KpeMHS Ha 3TOH IIAOMIa[Ke
OKa3asach HaxXoAKa 4YelIyHKH dep-
HOT'O KpeMHS B KB. [-6. 9T0 BaxkHOE
oTAH4YHE 3asa KymoapHOro ot 3asa
3HaKOB, rae Ha 3HAYUTEABHO IIpe-
BOCXOALIIEM IIO IMAOIIAAU pPacKoIle
IIPU3HAKOB PAaCKaAbIBaAHUSA SIIMBI U
KPEeMHS HWAW MIOAIPaBKU OPYAUH U3
9THUX MaTepHaAoB OOHApPYKEHO He
o180 [23, c. 33].

TakuMm o6pa3oMm, B 3TOM YCAOB-
HOM TOPHU30HTE OBIAO OOHAPYKEHO
60ABIIIOE KOAMYECTBO pPasHoobOpas-
HBIX OPYAWM, B OCHOBHOM, H3 H3-
BecTHaKa. CrennudUuyHOCTb 3TOTO
FOPU30HTA 3aKAIOYAEeTCd B OOABIIOM
KOAWYECTBE TPaBEpPOB II0 KaMHIO.
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Bwmecre c TeMm, B 9TO# yacTu 3aaa 00-
HapyxKeHa TIpaBHpPOBaHHad KOMIIO-
3UIUs, pPAaCIOAOKEHHass BOAH3H
rpebus Han Kameaao#t Yepenos [11,
c. 52]. Kpome Toro, cpenu Koctel
ObIAM 3aPUKCUPOBAHBI OOOIKIKEH-
Hbl€ KOCTOYKH MEAKUX JKHUBOTHBIX.
Bce 5T0 mo3BoadgeT HaM rOBOPUTH O
TOM, YTO JAHHBIH 9 TOPHU3OHT SIBAL-
€TCsd CaMOCTOATEABHBIM, WeCmblm
KYABTYPHBIM CAOEM B 3TOM pacKoIle
U 4EeTBEPTBHIM 3I0XH BEPXHEro Ia-
A€OAUTA.

lFopu3onT 10. [laga 53TOrO
YCAOBHOI'O TOPHU30HTA XapaKTepHbI
T€ K€ OTAOXKEHHS. YTOABKH enu-
HU4YHbI. Ecam B KB. -6 KaMHU
penKu, To B KB. ['-7 KpyIIHbIe KaMHHU
U TABIOBI OOpPa3yIOT CIIAOIIIHON Ha-
Baa. Koctu u ¢parmeHTBl KOCTel
HEKPYHNHBIX MAekonutrawmimux (90
9K3.), 4aCTh U3 HUX HM€eT TEMHO-Ce-
PBIM HMAW YEPHBINM LBET OT BO3AEH-
cTBUd o2Hst. M3nmeAauidi M3 KaMHA —
598 3k3. (Taba. 1). U3 HUX — oTIIE-
II0B U YEIIyeK M3BECTHIKAa U KaAb-
nuta — 473 3K3. (79 %). O66UTBIX
KyCKOB U3B€CTH4KA (24 5K3.) 3Ha4YU-
TEABHO MEHBIIIE, YeM ODOHTBIX KyC-
KOB KaAbIIUTa U (PParMeHTOB KaAb-
MUTOBOM KOPEI (35 3K3.). [IBa 066u-
TBIX KyCKa H3BECTHIKa HMEAH Ha
IIOBEPXHOCTH CA€Abl OXpbl. B KoA-
AEKIIUU C 3TOr0 TOPHU30HTA HPUCYT-
CTBYEeT MOCTATOYHO OOABIIIOE KOAHU-
YeCTBO IIAACTHUH U3 U3BecTHIKa — 10
9K3. Bcero 6n1a0 Belziea€HO 14 opy-
oui — Bce U3 U3BecTHdKa (2 %). Ca-
MBIMH MHOT'OYHMCA€HHBIMHU SIBASIIOTCS
octpud — 5 2K3. (puc. 17, 3). Tpu
CKOAa W3 H3BECTHSKa 00paboTaHbI
perymbio (puc. 19, 6). OgHo u3ne-
A€ OTHOCUTCS K IIIUIIOBUIAHBIM OPY-
ouam (puc. 17, 9). Y gByx pe3loB,
M3TOTOBAEHHBIX U3 OOOUTBHIX KYCKOB
U3BECTHIKA, BBICTyIIAIOIIIHE B
dopme 1mmmna yrawl Obiau obpabo-
TaHbl Y3KUMH PE3ILOBHIMU CKOAAMHU
(puc. 17, 8, 11). OTOT TEXHUYECKUH



IIPUEM BBIAEACHUT U 0OPabOTKHU IIIH-
IIOBHUAHOIO BBICTyNla MIPUCYTCTBYET
Ha opyaudx U3 8 Topu3oHTa (pHC.
14, 1) u 9 ropusonTa (puc. 15, 11,
12). Cnenuduryeckoit popMoHt aBAsI-
eTcd OpyaAHe U3 PAaCKOAOTON TOHKOM
raAbKH KBaplUTO-IIeCHaHUKa (pHC.
17, 4). Y Hee momnepeyHad TrpaHb
Oblra yIIAOILIIEHA U BBIPOBHEHA IITH-
POKUMH CKoaaMHU. B pesyarTare 06-
pasoBaAcs KAIOBOBUAHBIY BBICTYII,
yKa3bpIBAIOMIUH Ha BEPOATHOE WHC-
IIOAB30BaHHE 3TOT0 OpPyAud B Kade-
cTBe pes3dyuka. [lomobOHoe opyaue
ObIAO BCTpPEYEHO B packore 2 Ha
Baakone KackagHol raaepem BO 2-
M ropusoHte [13, puc. 10, 4]. Hpy-
roe crnenuUyeckoe opyaue U3 H3-
BECTHSKa — PE3€ll AaTepaAbHbIU, y
KOTOpPOro OOKOBBIE TpaHU OBIAU
VIIAOIIIEHBI TOPIIEBBIMU 1 OOKOBBIMHU
CHATHUSMU (pUc. 17, 5), Takke HaX0-
OUT aHAAOTHUIO C pe3loM U3 2-TO Io-
PHU30HTa TOro XK€ packorna Ha baa-
KoHe Kackagnoii rasepeu [13, puc.
10, 10]. B kB. I'-7 Oplaa HailimeHa
IIAaCTHHa C IIPUTYIIAEHHOH peTy-
IBI0 CIIMHKOM U3 CEPOM XaAlLlELOHO-
BOH AIIMBI pasmepom
3,5x0,7x0,4 cm (puc. 17, 2). Ein
TaKKe €CTh aHAAOTHS B KOAAEKIIUU
B.E. Illeannckoro [20, c. 13, puc. 4,
5; 27, fig. 7, 5]. Haxomka dpar-
MEHTa IAACTHHKH C IIPUTYIIA€HHOH
CIIMHKOM HM3 4dIIMbI pasMepoM
1x0,4x0,05 c™m (puc. 17, 7) cAy=xKur,
Hapsaay C MHOTOYHCAEHHBIMH pPe3-
HaMU U pe3dYuKaMH, BECOMBIM JI0Ka-
3aTEABCTBOM M3TOTOBAEHUS B IIe-
iepe BKAaQAbINIEBBIX opyaui. Ilaa-
CTUHKA C IIPUTYIIA€EHHOH pPEeTYIIIBIO
CIIMHKOMN Oprlaa HalineHa B.E. Ile-
AUHCKHUM B packore 1 B 3aane 3HakoB
[22, puc. 6, 10; 27, fig. 8, 10]. Bax-
HBIM CBUIETEABCTBOM HU3TOTOBAEHHUS
WAH IIOAITPABKU OPYAUY U3 SAIIMBI U
KpPeMHS B JaHHOM 4YacTH IIellephl
ABAFIOTCH HAXOAKHU TPEX YelUIyeK U
OAHOTO KpPYyHNHOIO OTIIena Hu3
KpeMH4 (puc. 17, I).
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B kB. -7 cpenu rapi0 6b1aa 00-
HapyzKeHa XpyCcTaAabHas IOAUPOBaH-
Had rasredka pasMepom
1,5x1,1x0,7 cm (puc. 18). Oto eme
O[Ha HaxXolkKa, He CBA3aHHAas C XO-
39UCTBEHHOH OeSITE€ABHOCTBIO. Xpy-
CTaAbHBIE TaA€dYKH Ype3BbIYaHWHO
peaku Ha HOxuHoMm Ypaae. Ckopee
BCEro, oHa ObIAa HaligeHa IIaA€OAH-
TUYECKUM YEAOBEKOM BIaA€Ke OT
IeIHIephbl U IPUHECEHA CIOfla KaK He-
KUY nap uau nogHouieHue. Kpome
TOTO0, B CAO€ ObIAM HalJeHbI elle TPU
YeIlyHKH U3 KpeMHS U SHIIMbI, B 0-
IIOAHEHUE K TOH, 4TO Oblra OOHApY-
KeHa B BBIIIEAEXKAIIleM TOPHU30HTE.
BrionHe BepodTHO, YTO HaAuU4He
CXOJIHBIX OPYAHH, OOABIIIOTO KOAWYE-
CTBa IAACTUH M3 H3BECTHSKaA, de-
IIyeK KpeMHsS U SNIMBbI, a TaKiKe
O00OKKEHHBIX KOCTEH MEAKUX 3IKU-
BOTHBIX YKa3bIBaeT Ha TO, UTO 3TOT
YCAOBHBIH TOPHU30HT C BBIIIEAEKA-
UM TOPU30HTOM COCTaBASIIOT eou-
HblU KyABTYPHBIN CAOM.

I'opu3onT 11. B kB. [-6 oTaAO-
JKEHUS Te JKe: CBETAO-OyphIf MAOT-
HBIF CYTAMHOK C MEAKUMH, Cpe[-
HUMH, KPYIHBIMU KaMHSIMH U3BECT-
HAKa U HEOOABIIMMH TAbIOaMu. B
KB. ['-7 mpocTpaHCTBO MexXAy KaM-
HeM U TABIO 3alIOAHEHO IIPOCAOHKOM
CEpPOM CylleCH, MECTaMHU CHABHO
OIlIECYaHEHHOH. OTH OTAOXKEHUA
ABHO C(OOPMHUPOBAAUCEH B YCAOBHSX
3aCTOMHOI0 BojoeMa, CyIleCTBOBaB-
IIEr0 KOPOTKOE BPEMS B II€PHUO[
pe3Koro yBaaxkHeHud. [lon cymnecsio
OISTH IIOIIIEA CBETAO-OypPBIH CYTrAH-
HOK.

Ha sToM ypoBHE ObIAO HAWIEHBI
2 Kycodka oxpbl U 42 ¢dparmeHTa
MEAKHX KOCTeH, B TOM 4Yucae 16 obo-
JKIXKeHHbLX, a Takxke 381 npenMmeT u3
KaMHS CO CA€JaMH 4YEeAOBEYECKOTO
Bo3aedicTBUA (Taba. 1). U onaTe mo-
OaBAdIOIasl YacTh CcoOpaHud Ka-
MEHHBIX HU30EAUN — 9TO CKOABI U Ue-
IIYHKH HM3BECTHAKa — 158 2k3.



(41 %) m 90 2k3. (23 %) coorBeT-
CTBEHHO. YeTbIpe CKOAa KpPYIIHBIX
pasMepoB COXPaHUAU €CTECTBEHHYIO
IIOBEPXHOCTh CKaAbl C HaTe€KaMU, U
OHU OBIAM OTKOAOTBI C IIOBEPXHOCTHU
CTEHBI C KaKHMU-TO HEIIOHATHBIMU
HeadMu. CKOAOB U UeIlyeK U3 KaAb-
nuTa B S pa3 MeHblIe — 32 3Kk3. (8 %)
u 13 2k3. (3 %). OO1Iee KOAUYECTBO
CKOAOB — 293 3K3. (77 % Bcex usne-
auii). OOOUTHIX KYCKOB H3BECTHAKA
— 47 9K3. (12 %), 0BOUTBIX KyCKOB
KaapuTa — 1no 31 3k3. (8 %). [OBa
CKOAa M3 U3BECTHAKA U OOUH dpar-
MEHT KaAbIIUTOBOM KOPKH IIOKPBITHI
oxpoii. HeoObI94HO MHOTO OpPyAH# U3
H3BECTHAKA, KOTOPhIX BMECTE C IIAa-
ctuHaMiu — 49 35K3. — 310 oyt 13 %
OT KOAMYECTBA KaMEHHBIX HU3IEAUN.
Hauboaee MHOTOYUCAEHHYIO T'PYIIILY
COCTaBASIIOT Pe3Ilbl Ha pa3Hoobpas-
HBIX CKOAAQX U OCKOAKaxX H3BECT-
HakKa — 15 2k3. (30 % Bcex opyauii).
YacTh U3 HUX — 3TO OOKOBBIE PE3IIbI
(puc. 19, 5, 10, 15, 18). Y nBo¥#iHOTO
pesila Ha pabodell IIOBEPXHOCTU
BUOHBI rAyOoKue 60po3apl U I1lapa-
IIUHBI, ITOIBUBIIHNECH OT MCIOAB30-
BaHUS €ro A9 T'paBHPOBaHUS AU-
HHUM 10 KPYIHO3EPHUCTOMN IIOBEPX-
HOCTH KaMHd (Ha CTeHax IIellephI?)
(puc. 19, 18, 2I1). Bsbioeasgercsa
rpyIma pe3rnoB ¢ pabodyuM yJIacTKOM
B Buzae mwuna (puc. 19, I, 11). Cue-
nudpudyeckod opMoit aBAdgeTCd aABa
AaTepaAbHBIX pe3lia, V KOTOPBIX IIO-

IIepedYHbIM CHSTHEM C yraa Ha
Opromike ObiA oOpa3oBaH IIPHU-
OCTPEHHBIH BbICTYI (puc. 19, 12

14). PazHooOpa3Hbie OCTPHUSI HA CKO-
rax (13 2k3.) oTanyarTcad HeOOAB-
IIUMH pasMepaM, HEKOTOpPbIe 4YyTh
6oabiie 1 cM B nauny (puc. 19, 2, 4,
6, 8. OmHO ocTpHe HMeeT OIaWH
CA€rKa BOTHYTBIHM KpaM, KOTOPBIMH,
Cynd IO IMapaAA€AbHBIM IapaliuHaM
BOAM3U 3arAak€HHOM KPOMKH, HC-
IIOAB30BAaACHA IIAS cKOOAEeHUd
TBEPAO-BOAOKHUCTBIX MaTepPHaAOB.
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Ha nmoBepxHOCTU opyAus BUIAHBI KO-
POTKHE TIpaBUpPOBaHHBIE AWHHU, B
T. 4. U PUTMHUYHO PAaCIOAOXKEHHBIE
(puc. 19, 6; 20). 910 emie OAHO CBU-
[OETEABCTBO KYABTOBOT'O OTHOIIEHUS
K KaMEHHBIM CKOAaM U OPYOAHIM.
OOouH OTHIEINl BBIAEASIETCS TE€M, YTO
€ero Kpasd paBHOMEPHO OOKOAOTHI pe-
TYHIBIO OAS NPUAAHUS U3IAEAUIO AU-
cToBUAHON ¢opMbl (puc. 19, 7).
Cpenu oTOM KaTeropuu HU3AEeAUH
O/THO OCTPHE UMEET BbIIEACHHBIE pe-
TYHIBIO IIA€YUKH U KOHYHK, [I03TOMY
€ro MOXKHO OTHECTH K IIPOKOAKaM
(puc. 19, 3). TpeTbel 110 YUCAEHHO-
CTH KaTeropueil SBAGIOTCHA CKpPeOKHU
(8 2k3.). B Koaaekuuu ecThb TpH
CcKpeOKa BBICOKOH QopmMmbl. OnuH
CKpebOK H3TOTOBAEH Ha yrAOBATOM
obaoMKe. Pabodyee BBIITYKAOE A€3BHE
0o0pa30BaHO BEPTHKAABHOW U KpPY-
To¥ peryumbio (puc. 19, 13). Enun-
CTBEHHBIH NIpPsAMOH CKpPebOK C IIH-
IIOM 9BAIETCd BU3UTHOU KapTOYKOU
IOZKHO-YPaAbCKOI'0 BEPXHETO IIaA€O-
auta (puc. 19, 16). Pabouuii kpaii
9TOTO0 OPYANS HMEeT WHTEHCHBHBIE
caenpl u3Hoca. Hapany ¢ 3TuM ectb
elle TP MUKPOCKpeOKa Ha OTIIenax
n3BecTHaKa. OIHO U3 caMbIX KPYyII-
HBIX H3IEAHH B 3TOM COOpPaHHUHU II0
MOP(OAOTHH — OTLIEN C PETYILIBIO,
II0 CA€aM HCIIOAB30BaHHSI OHO $IB-
AsieTcs ckpebaoM (puc. 19, 21). Eme
OMHO KpYIHOE HU3[AeAue — 3ITO
CKpebAo Ha 000HMTOM KyCKe H3BECT-
Haka. Opyauii Ha CKoaax HAH 00-
AOMKaxX C 0(pOPMAEHHBIMH PETYIIBIO
yrAaMHU ¥ KAIOBOBUIAHBIMH BBICTY-
maMu — pPe3dyukoB — 3 3K3. (puc. 19,
9, 17, 19). Opymume Ha 000uTOM
KyCKe H3BECTHAKa umeeT paboumii
y4acTOK Ha yray, O(QOpPMAEHHBIHN
KPYTOH YOAMHEHHOM PETYLIBIO TH-
IIOAOTHYECKH OTHOCHUTCHA K CKpeO-
KaM BBICOKOM (popMbI, a (PyHKIIHO-
HaABHO — K pe3duukaMm (puc. 19, 20).
B kB. -7 B mmpoMbIBKe ObIAM OOHa-
PY3K€HBbI 2 4YellyWKU U3 KPeMHS, YTO



CBHUETEABCTBYET B II0AB3y obOpa-
OOTKH Ha 3TOM T'OPH30HTE U3AEAUN
U3 KPEMH4.

B nieaom koasekuuga 11 ycaos-
HOTO TOPHU30HTA BBIAECAIETCS IIpe-
HMYIIECTBEHHBIM pacKaAbIBaHHUEM
H3BECTHAKA, a TaKXe€ PEe3KOM KOH-
TPaACTHOCTBIO B padMepax OpyAuH, U
HabopoM crienNu(PUIHBIX OPYAUHHBIX
dopM, cpeau KOTOPBIX JOMUHUPYIOT
U30EAUd C BBIPAXXKE€HHBIMU OCTPH-
dMH, IIHINaMH HAU yTAaMH, opopM-
A€HHBbIE PE3IOBBIMH CHATHUAMH. Ha
IIAOMIAIKE 3TOI'0 YCAOBHOI'O TOpPH-
30HTA Be€AaCh AaKTHUBHad XO34dHU-
CTBEHHAad NeATEeAbPHOCTDH, CBA3aHHAad
Cc 00paboTKOM IIKYpP, KOXKHU, IepPeBa,
B pe3yAbTaTe OCYIIECTBAIAACH IIO[-
IIpaBKa OPyAHUH U3 KPEMHS U AIIMBI.
Kpome Toro, mpousBonuaach obpa-
0oTKa H3BeCTHAKA H KaAbIIUTA U
[aXKe OCYLIECTBAIAACH C KAKUMHU-TO
HeASMU OOMBKa CTeH Iellepbl. He-
KOTOpPbI€ KPYIHBIE CKOABI CO CTE€HBI
MMEAHN OCTATKH KPaCOYHBIX M300pa-
JKEHUH, CleAaHHBbIE OXPOU, KOTOPHIE
ObIAM IOKPBITHI KAABIITUTOBLIM HaTe-
koM. K atomy caexnyer mobaBUTH U
OIIPENEAEHHYIO I'€0AOTO-KAUMAaTHUYe-
CKYIO CIIEIIU(PUKY, CBI3aHHYIO C I10-
ABAEHUEM IIPOCAOMKHU CEPOM CYIIECH,
CBS3aHHOU C yBAAXKHEHHEM IIe-
niepsl. Bce 3To0 TO3BOASIET BBIAECAUTD
3TOT F'OPHU30HT B KQUYECTBE CAMOCTO-
ATEABHOTO (Ccedbmo020) KYABTYPHOTO
CAO4.

T'opu3oHT 12. OTAOXKEHUS: OY-
pPOBaTO-KOPUYHEBBIN TAXKEABIA Cy-
TAMHOK C MEAKHUMH, CpPeOHUMH U
KPYHIHBIMHU KaMHSMH H3BECTHSKa U
C OTHOEABHBIMH YI'OABKAMHU U KyCO4-
KaMu oxpbl. B kB. I'-7 oTaoxkeHUs
CYTAMHKAa MPUXOOUTCS BBICKPeOaTh
MeXAy KPyIHBIMU KaMHAMHU. B caoe
oOHapykeHOo 68 5K3. MeAKUX dpar-
MEHTOB KOCTel, B T. 4. — 14 3K3. 060-
JKKeHHblx. Bcero Ha 3TOM Tropu-
30HTEe ObIAO OOHapykeHo 655 usme-
AWM B3 KaMHd U KOCTH (Taba. 1).
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CkoaoB u3BecTHsKa — 133 3K3. U 4e-
IIYEK U3BECTHAKA — 282 3K3., BCETro
— 415 2k3. (63,8 %). CKOAOB KaAb-
nuta — 109 5K3. U Jyelryek KaAblluTa
— 76 3K3., Bcero — 185 3Kk3. (28 %).
OO011ee KOAMYECTBO  CKOAOB  —
600 3K3. (92 %). O6G6UTBHIX KYCKOB
u3BecTHaKa — 17 3K3. (2,6 %) u o6-
OUTBIX KYCKOB KaABIIUTA BMECTE C
dparmMeHTaMU KaAbIIUTOBOM KOPHBI —
18 2Kk3. (2,8 %). O6HapyxkeHO 9 2K3.
aMOp@HBIX ITAACTHUH U3 U3BECTHIKA.
Bwmecre ¢ TeMm, B KB. ['-7 mexxay KaMm-
Hell Oblaa HaWgeHa KpyHas IIAa-
CTHUHA K3 YEpPHOT'0 KpPeMHs C IIpa-
BUABHOHW orpaHKoO# (puc. 22, 6). Y
HEe II0 Kpaw YyAapHOU IAOIIAAKHU
COXPaHHUAUCH CA€IbI a0pa3suBHOM 00-
paboTKH KapHU3a. ITOT IMIPHUEM ITOMI-
FOTOBKH HYKAEYCOB 3a(pUKCHPOBaH
Ha pdae IIAaCTUH U3 packona
B.E. IlleamHnckoro B 3aae 3HaAKOB
[23, c. 32]. B cobpanuu KaMeHHBIX
U30EAUHN 3TOr0 TOPHU30HTA BBIIEAEHO
17 opynuit u3 n3BecTHsIKA: ABOMHOM!
OOKOBOM pe3el] Ha MaCCHBHOM IAa-
CTHHE C peTylbio (puc. 22, 9); 4ge-
TBIPEXTPAHHBIN pes3ell ¢ obpaboTaH-
HBIM  OCHOBaHHEM  yIAWUHEHHOU
OpMBI, KOTOPBIH II0 TEXHUKE HU3T0-
TOBAE€HHS COIIOCTAaBUM C MHOTO(a-
CETOYHBIMH pe3laMu u3 4 TopHu-
30HTa packomna 2 Ha Baakone Kac-
KaaHOW raaepeu (puc. 22, 8 [13,
puc. 13, 1, 12]; opyaue C LIUIIOM
(puc. 22, 4); nBa HeOOABIIUX peE3-
YHUKa, ¥ KOTOPBIX OOKOBBIE I'PaHU U
pabouune octpus obpaszoBaHBI Bep-
TUKAABHOW U KPYTOH PETYIBIO (PHUC.
22, 5, 7). AHaasoruum STHM OPHUIHU-
HaABHBIM OBYM OPYAUSM MBI TaKiKe
HaxoAuM B wMaTrepuasax 4 ropu-
30HTa packomna 2 Ha Baakone Kac-
KagHoU rasepeu [13, puc. 13, 9], a
TaKIKe B 3TOM K€ PacKOII€ B 3aII0A-
HeHUHU 8-ro (puc. 14, 4) u 11-ro ro-
pusoHToB (puc. 19, 9). Bnepsrle
IIPEACTAaBAEHO [OAOTOBUAHOE OPYy-
A¥E€ C HeraTUBaMH YIIAOIIAIOMIINUX
CKOAOB B 0asaabHOI 4acTH (puc. 22,



1). OcTpue Ha IOATPEYTOABHOM Mac-
CHUBHOM OTIIIEIIe K3 U3BECTHAKaA 00-
pas3oBaHO HECHUCTEMaTHYECKOU pe-
TYIIIBIO A€BOTO Kpas [QUCTAABHOIO
KOHIlIa. EQuWHCTBEHHOE opyaue Hu3
KaABbIIUTA — OTIIEII C PETYILIbIO, OT-
AM4daeTcd KpPYHNHBIMHU pa3MepaMu
(8x3,4x1,1 cm), ecrecTBEHHas pe-
XKylllasgd KpOMKa B HUXKHeEH YacTu
OoAIIpaBA€HA VIIAOUIAIOIINMHU CKO-
AaMH, AE€3BHE COeIHHIeTCd C 000u-
TON BEPTHUKAABHON PETYIIBIO I'pa-
HBIO — OOYIIKOBBIH HOXK (?) (puc. 22,
10). B xXone HpPOMBIBKH OTAOXKEHUU
n3 KB. ['-7 Ob1AU HaliieHbI ABa HUXK-
HUX parMeHTa KOCTIHBIX MTA:
oJlHa UrAa UMeEEeT OUKOHHUYECKOE OT-
BepcTHe, Trpybo IIpoBepUYEHHOE C
OBYX CTOpPOH (puc. 22, 2), a BTOpad
— C LUMAUHAPHUYECKHUM OTBEPCTUEM
(puc. 22, 3). [loBepxHOCTH H3AEAUH
ObIAM TIIATEABHO 3aIllOAUPOBAaHBI
(puc. 23). Oto mepBagd Takad
Haxonka B nemniepe llyabran-Tain u
BTOpad Ha IIAA€OAUTHYECKHX IIa-
MATHHUKaxX HaIllero peruoHa — Iep-
Bas Oblaa HadgeHa B melnepe Baiic-
AaHTaIl B 45 KM HHUXE I10 TEYEHHUIO
p. Beaoit ot nemeps! Hlyabran-Tar.
N3 npoMbIBKHY B KB. '-7 mpoucxoasaT
MEAKHUH OTILEI U YEIlyHKa U3 KBap-
UTO-IlecYaHUKa. B HTore MOXKHO
KOHCTaTUpPOBaTh, YTO [AaHHOE CO-
OpaHue HECKOABKO OTAHMYAETCHd IIO
KOAUYECTBY CKOAOB U OOOHUTHIX KyC-
KOB H3BECTHAKa M KaAbllUTa, a
TaK>Ke HaAU4Usa CKOAOB U OpyauH U3
KBapIUTO-IIECYaHUKA OT BBIIIEAE-
»Kalllero Topu30HTa, YTO AAET OCHO-
BaHUE [ASI OTHECEHUS €r0 K 80CbMb-
MOMY KYABTYPHOMY CAOIO.
IF'opu3ouT 13. OTAOXEHUS -—
OypoBaTO-KOPUUYHEBBIH TSKEABIN
CYTAMHOK 0e3 YyrOABKOB B KaMHeEH.
HecMmoTpsa Ha 3T0, B 3alI0OAHEHHUHU T'O-
pu3oHTa OBIAM OOHapy:KeHbl 37
dparmMeHTOB MEAKUX KOCTEH, B T. 4.,
14 oborxrkerHolx (Taba. 1). CKoaOB
H3BEeCTHAKa 3auUKCHUpOBaHO 79
9K3. (35 %) u yenlyek M3BECTHSKA —
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38 5k3. (18 %), Bcero CKOAOB U3-
BecTHAKa — 117 3K3. (53 %). Cpenu
CKOAOB [IBa KPYIHBIX, SIBHO OTKOAO-
TBIX OT IIOBEPXHOCTU CKaabl. CKOAOB
Kaapnuta — 34 9k3. (17 %) u ge-
mryek — 40 ak3. (20 %). Ob1iee KoAH-
4EeCTBO CKOAOB — 191 3k3. (90 %).
[IpolieHTHOE KOAMYECTBO IIPUMEPHO
TaKoOe K€, KaK U B BBIIIEAEXKAIIIUX
FOpPU30HTAX, HauMHad C TOPHU30HTA
9. 3aTo 060UTHIX KyCKOB KaAbIIUTA B
9TOM Tropu3oHTe OoAabple (8 2K3. —
4 %), yeM oOOHUTBIX KyCKOB H3BECT-
H4aKa (S 9K3. — 2,5 %). [IpumeuaTensn-
HOM HaXOIKOH ABASIETCd MaA€HBKUM
OTIIEIl 3€A€HOM SIIMBI — €Ile OIHO
CBUIETEABCTBO 00pabOTKU KpeMHe-
BBIX U3I€AUH Ha 3ToM y4dacTke. Opy-
U U3 HU3BECTHAIKA BbBIIEA€HO 17
9K3. (8,5 %). Cpenu HuUX: 3 ocTpHUd
(puc. 24, 2, 3); 3 pe3uuka (puc. 24,
7); 3 pe3na (puc. 24, 6), ckpeboK 110-
AYKPYTABIM Ha otilene (puc. 24, 4),
IpoKoAKa (puc. 24, 5); HOAOTOBHUI-
Hoe opyaue (puc. 24, 9); 2 orulena c
petyuisio. IIpuMedyaTeabHO, YTO BCe
5TO HEOOABIIINE 10 pa3Mepy U3AEeAUd
— MeHbIlle 3 cM. ToABKO ABa Opyaud
13 N3BECTHSKA UMEIOT CpeaHHEe pas-
Mepbl — 93TO CKpedAo C ocTpuem
(puc. 24, 8), ckpebao mOBOMHOE C
BEHTPAABHBIM VTOHBIIIEHHEM pabo-
4UX y4acTKOB (puc. 24, 11). Pe3gyuk
10 KaMHIO Ha MacCCHUBHOM aMopd-
HOM CKOA€ M3 HU3BECTHSKAa BBIOEAEH
Ha OCHOBE TPaCOAOTHYECKOTO aHa-
au3a. MaccuBHOe  IIHUIOBUAHOE
OCTpPHE OTOTO0 OpPyAHud HMeEeT 3a-
AQKEHHBIM U 3aKPYTAE€HHBIN VIOA,
Ha 3arAakK€HHOM IIOBEPXHOCTH IIPHU
10*yBeAM4€HUH BUAHBI IIPOJOABHBIE
0opo3apl U IapanuHel. [IpuMbIKaro-
1jasgd K HEMY I'paHb Ha AHCTAABHOM
Kpae HMeeT IIOBPEeXOEHHUs B BHIE
MEAKHX CTYIEeHYaTbIX 33aA0OMOB U
rayOokux 060po3a, HAYIIUX Mapas-
A€ABHO B IIPOJOABPHOM HaIpaBAe-
HUuHU. [[oBEpXHOCTH T'PaHU ITOKPBITA
TEMHO-00pPAOBBIM TNHUTIMEHTOM, CO-



XPaHUBIINMCS OTAEABHBIMH IAT-
HamMu (puc. 25). Ilpenmnoaoxu-
TEABHO, 3TOT Kpal U BCH I'paHb HC-
II0AB30BaAacCh [IAd HaHECEHUd IIUT-
MEHTa B KaueCTBE IHINaTeAs.
ExnmHCcTBEHHOE Opyaue U3 KaAb-
qUTa SBASETCHd PE3YUKOM Ha Mac-
CHUBHOM OTIIIEIIE, C BbIIEA€HHBIM pe-
Tymbio munoMm (puc. 24, 10). Bo
BpeMs pa3b0pKH IIPOMBITOI'O KOH-
1eHTpara u3 KB. ['-7 Obla oOHapy-
KEH ellle OOAWH (pparMeHT HTABI, HO
y2Ke KpyTAOi B cedyeHUH (puc. 24, 1).
Haanyne B KOAAEKITMHM OAOTO-
BUOHOTO OPYANS, OYEBUIHO, H3rO-
TOBAEHHOT'O TE€M XK€ MacTepoM, 4YTO
U BbINIEA€IKAIlleM T'OPHU30HTE, aHa-
AOTHYHBIE 10 O OpMAEHUI0 Ouda-
IIMaAbHBIE OCTPHE U PE3dYHK, a
TaKXKe eIlle OJHa Hax0AKa UTABI I103-
BOAdET HaM yTBEpPXKAaTh, YTO FOpPU-
30HTHI 12 1 13 aBadeTca 4acTbIO OJI-
HOTO (80CbM020) KYABTYPHOT'O CAO4.
TFopusonT 14. OTAOXEHUd T€
XKe — OypoBaTO-KOPUYHEBBIH TsKe-
ABIF CyTAMHOK 0e3 KaMHeli. B 3amoa-
HEeHUU He OoOHapyKEeHO YTOABKOB U
oxpbl. TeM He MeHee, B XOZ€ PaKo-
IIOK ¥ IPOMBIBKU OTAOXKEHHUU OBbIAK
obHapykeHbl 392 KaMeHHBIX H3Me-
auii u 33 ¢pparmeHTa KOCcTel, B T. 4.
— 18 oboskxkeHHbLX (TAbA. 1). OTIIE-
OB u3BecTHAKa — 149 3k3. (38 %),
4JellyeK u3BecTHdAKa - 110 2k3.
(28 %), Bcero CKOAOB H3BECTHSKA —
259 3k3. (66 %). OTIIENOB U3 KaAb-
nuTa obHapyxkeHo — 48 3k3. (12 %),
a TakzxKe Jellyek Kaabiura — 40 5K3.
(10 %), Bcero ckoAOB KaabliuTa — 88
3K3. (22,5 %). Cpeam CKoOAOB 1aBa
OBIAY CHATBI CO CKAABHOM ITOBEPXHO-
cTH cKaabl. TaksKe OBIAM HaHAEeHBI
[B€ MAACTUHKU U [BE IIAACTUHBI U3
U3BeCcTHIKa (puc. 26, 1, 2, 14). O6-
1iee KOAMYECTBO CKOAOB — 347 3K3.
(89 %). OO6OUTBHIX KYCKOB H3BECT-
HsSIKa BCero 8 sK3., B TO BpeMd Kak,
000UTHIX KyCKOB KaAbIUTa U par-
MEHTOB KaABIIUTOBOM KOPKHU U CTa-
AAKTHUTOB  — 19 ska. (4,8 %).
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HatineHs! nBa opyaud U3 KBapIUTO-
IIecYyaHHKa: pacKoAoTas Trasedka-
peryuiep (puc. 26, 7) U pesel Ha
IIAOCKOM raaeudke (puc. 26, 10). Y
pe3la KPOMKH CKPYTA€HBI OT UHTEH-
CHBHOT'O H3HOCa M 3arAakKeHbl, Ha
IIOBEPXHOCTH 3arAa’k€HHBIX yd4acT-
KOB BUJHBI IIPU HEOOABIIIOM YBEAH-
YEeHHUH IPOLOABHBIE ITapaluHbl U 60-
PO3abI. IIanacTHKaA  H3BEeCTHIKA
HUMeeT Ha OpIOIIKE pPeTyHIIupOBaH-
HBIM KpaM, yroA IIAACTHHKH C ABYX
CTOPOH IIPHUOCTPEH IIAOCKOH peTy-
meio (puc. 26, 3). U3 natu usgeauit
C pPe3lOBBIMH CKOAaMH, ABa OOKO-
BBIX (puc. 26, 11, 12), oguH ImoIle-
pedHsbIi (puc. 26, 13), oAuH CpeauH-
HbIH (puc. 26, 6) 1 OAUH C IIIUIIOBUI-
HBIM paboyuM ydacTKoM (puc. 26,
15). Tpu pe3umka pasAMdalOTCs II0
pasMepy: oguH ObIA cOPMHUPOBAH
Ha HeOoABHIIOM (pparMeHTe CKOoAa U
IIOAOTOM PETYIIBIO Y HETO IPUOCTPEH
yroa (puc. 26, 5), a y Apyroro— peTy-
ITBI0 BBIAEAE€H U IIPUOCTPEH IIIUIIO-
BUOHBIN BBICTYII (puc. 26, 16). OnHo
U3 [OBYX OCTPUH Ha [OHCTAaABHOM
dparmMeHTe IAACTHHBI OBIAO HA BEH-
Tpas€ YTOHYEHO IIAOCKOH PETYIIBIO,
HpaBbId Kpai CKOAa U OCTPHE ObIAU
OANIPaBAEHBI BEPTHUKAABHOU peTy-
mel0 (puc. 26, 9). [IBa opyaua us3s
KaABIIUTA MPEACTaBASIOT coboi 6o-
KOBOH pesell (puc. 26, 4) u npsamoi
CKpeOoK-pe3dyuK (puc. 26, 8).

B nmeaom, 5TOT TOPHU30HT HE OT-
AWYaeTcd OT ABYX NPEABbIAYIINX II0
IIPOILIEHTHOMY COOTHOIIEHHIO O0KO-
AOTBIX KYCKOB H3BECTHSIKa, KaAb-
IIUTa U CKOAOB, 4YTO [JOIIOAHHAETCH
HaAM4YHWeM OpPyAHH Ha raabKe, IIAa-
CTUHYATBHIX CKOAOB M3 U3BECTHAKA U
dparMeHTOM KOCTSTHOM UTABI (Taba.
1). K aTomy caenyeT mo0aBUTH IIPHU-
CyTCTBHE MACCHBHBIX OTIIENOB,
CKOAOTBIX C IIOBEPXHOCTH CTEHBI.
[ToaTroMy ero ieaecoobpa3HoO Bce-
TaKU OTHECTH K TOMY K€ (80cbmomy)
KyABTYPHOMY CAOIO BMecTe ¢ 12 1 13
TOPU30HTOM.



BeIiBOABI

B utore packon 1 B 3aae Ky-
noabHOM B Kameaae YepenoB moka-
3aA, UTO 3/4€Ch COXPaHUACH y4aCTOK
MHOTOCAOMHOMN CTOSHKH, CconepkKa-
et 8 KyAbTYPHBIX CAOEB, U3 HUX,
OPEAIIOAOKUTEABHO, 6 KYABTYPHBIX
CAOEB OTHOCHTCS K BEPXHEMY IIAA€O-
auTy. IlepBBIfi KyABTYPHBIN CAOH 3a-
A€TaeT BHYTPHU TyYMYyCHPOBAHHOTO
CEepoBaTOro CpPEIHEro CYTrAMHKAa B
CAO€ C YTOABKaMH U CBL3aH C KyAb-
TOBBIM MCIIOAB30BaHHEM IIEIIEPHI,
OPEANIOAOKUTEABHO, B 3II0XYy IO3[1-
Hero OpPOH30BOIO BeKa B KadecCcTBeE
MecTa COBepIIeHUd morpedbeHni Mo-
AoObIX Aromel. [lorpebeHusa Aroaen
OBIAM TIOBEPXHOCTHBIMHU, T. €. CKe-
AE€TBI HAUW 4YEeperna OCTaBAIAUCH Ha
oAy Imelnepbl. B0Au3m deaoBeue-
CKUX OCTaQHKOB, O4Y€BUIHO, COBEpP-
IaANCh TPHU3HBI, OT KOTOPBIX OCTa-
AUCH KOCTH JAOMAIITHUX ZXKHWBOTHBIX
(Aomagy, CBUHBH, MEAKOTO POTATOTO
CKOTa) U MAUKUX 3JKUBOTHBIX (Me-
Beab), a TaK¥XKE CAeIbl KOCTPHUIIA U

dparMeHThl TAUHSHBIX COCYOB,
HIPEAIIOAOKUTEABHO, MEKOBCKOHU
KyabTypbl (XII-VII BB. go H.3. -

no3aHUE OpOH30BBIA BeK) [6; 8.
B.C. XureneB moaaraet, 4To KOCT-
HBI€ OCTATKH JKHUBOTHBIX U YEAO-
BEKa — 9TO PUTyaAbHbIE IIAOIIAKHU
OPEBHEro YropCKOro HaCeAeHUS
M031HeOPOH30BOI0 BeKa, XOTS U He
HCKAIOYaeT IIPHUHANAEXKHOCTh Kepa-
MHUKH HACEACHHIO PaHHETO JKEAe3-
Horo Beka [8, c. 120]. BoamoxHoO,
YeAOBEYECKHE OCTaHKHU IIpUHAAE-
JKaT pa3HbIM apXEOAOTHYECKHM 3I10-
XaM, U K OpOH30BOMY, U K paHHEMY
KeAe3HOMY BeKy. KocBeHHO 00 3ToM
CBHUOETEABCTBYIOT CAEOBbl PYyOSIIIIX
yoapoB Ha pparMeHTe depena, cae-
AaHHBIE KaKUM-TO KPYIIHBIM PEXKY-
UM HHCTPYMEHTOM, MIPEIII0OAOKH-
TEABHO, KHUHXKaAOM. EcTb apxeoao-
TMYEeCKHE CBUIETEAbBCTBA Ha PUTY-
aABHBIX KoOcCTHIIAax Ilpumypasbs B
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5II0XYy PAHHEIO KEAE3HOI'0 BeEKa
YMBIIIA€EHHOTO pa3bUBaHUL YEPENOB
4EeAOBEKA, IIOBPEXKAECHUL APYTUX KO-
cTel ckeaeTa U pas3bpachIBaHUS HX
10 BCeY KyAbTOBOM mnaomianke [18,
c. 89]. Bo3pacT ¥ KyABTYpPHYIO IIpU-
HaJOAE€XXHOCTh BTOPOT'O KYABTYPHOTO
CAOSI YCTAHOBHUTB HE yOAAOCH.
HuzkHue 1m1ecTb KyABTYPHBIX
CAOEB IIPUBHA3aHBbI K CBETAO-OypoMy
u OypoBaTO-KOPHUIHEBOMY cy-
TAMHKY, OTIAEAE€HHOTO OT TOAOLI€HO-
BBIX (IOCA€AE€JHUKOBBIX) OTAOXKEHHUH
KaABLIUTOBOM KoOpkoiu. [lo maHHBIM
CIIOPO-TIBIABIIEBOTO aHaAU3a, IIPOBeE-
nensHoro P.I'. KypmaHoBbIM, OBIAO
YCTaHOBAEHO, YTO JaHHBIE OTAOKE-
HHU4 MOKHO OTHECTH K BEPXHEMY He-
OIIAEMCTOIIEHY (KyZalleBCKUM HAU
OCTAIIKOBCKHH T'OPHU30HT). OTH OT-
AOXKEHUd IIOABEPTaAUChH IIOCTOSAH-
HOMY pa3MbIBy IIaBOJAKOBBIMH BO-
oaMU, IIO3TOMY BBIIIEAECHHE IIAA€O-
AUTHUYECKHUX CAOEB OCYIIECTBASAOCH
HE€ II0 TI€OAOTHYECKHUM IIpHU3HAKaM
(uBeTYy, dakType, IIPOCAOMKaM
YTOABKOB H T. O.), a II0 OCOOEHHO-
CTSM TEXHHKO-THUIIOAOTHYECKOI'0O Xa-
pakTepa cobpaHuil KAMEHHBIX HU3/e-
auti. TloaTromy MBI 060CHOBaAHHO MO-
K€M F'OBOPHUTH TOABKO O IIIECTH KYAb-
TYPHBIX CAOIX BIIOXHU BEPXHETO IIa-
AEOAHMTA, XOTSI HUX MOXKET OBITh
b6oabire. B mypde 1, KOTOpPBIH ObIA
IpUpe3aH K HallleMy packomny 1 B
sToM e 3aane B.C. 2ZKuTeHeBbIM B
COOTBETCTBHH C HallleH XKe pas3MeT-
KOU KBaJpaToB, B INAEUCTOLIEHOBBIX
OTAOKEHHUAX HUCCAEIOBATEAEM OBIAU
BBIAEA€HBI 9 TOPH30HTOB IIOCEIIEe-
HUH C KYABTYPHBIMU ocTaTKaMu. I1o
KOCTIM B KB. E-7 13 4 KyABTYpHOTO
ropuszoHTta (ra. —-64/-65... -68/69
CM) U 6 KyABTYPHOTIO TOpPH30HTA (TA.
-82...
—87 cMm) OBbIAM TIOAyYE€HBI COOTBET-
CTBEHHO aBe AMS JaTbl
28050+250 A. H. (AAR-20983) wu



15235+70 A. H. (AAR-20982) |[9, IIPOCTOr0 OOKaAbIBaHUSA KYCKOB H3-

c. 6-7]. IlepBag para BbIOUBaeTCd BECTHSKA MU KaAbIlUTa C HEIOATrO-
13 OOIIlero KOHTEKCTa paauoyTrae- TOBA€HHBIX yAApHBIX IIAOIIAMIOK,
POOHBIX HATHPOBOK, U aBTOPHI IIy0- 00OBIYHO, BIOAb I'PaHel, HEpPEOKO B
AVIKAQIIUU [OIIyCKAaIoT, YTO OHa Oblaa Pa3HbIX HaIlPaBAECHHULX; IIAACTHHBI
yApEBHEHA, B TO BpeMs KaK BTopas M3 U3BECTHAKA U KaAbIIUTA YPE3BbI-
yKAabIBaeTCd B HHTepBaA AarT, IIO- yalHO penKH; OOABIIIOE KOAMYECTBO
AYYE€HHBIX M3 PaCKOIIOK B OPYTHUX MEAKHX OpyIoul. BelaeAeHBI caeayio-
JacTax Heuepsl [9, c. 7]. I¥€e THUIIBI H30EAHM: IIAACTHUHBI
B neaomMm, Bech KaME€HHBIH HH- aMopdHbIE, MHKPOIAACTHHKH C
BEHTaphb U3 packona 1 3asa Kymoasb- IIPUTYIAE€HHBIM KpaeM, yCedeHHBIE
HOT'0 U packorna 2 Ha Baakone nipen- PETYLIBIO IIAAQCTHHBI, PE3Ibl; pe3-
CTaBASIET €OUHYIO TPaAUIIHIO, YTO YHUKH; OCTPHS; OPYyAHUS C IIHUIIOM;
IIOATBEPXKAAETCA HAAWYUEM CXO[- CKpeOKH yKOpO4YeHHBIE; CKpeOKHu
HOH TEXHOAOTHMH W THUIIOB U3IEAUH. BBICOKOW (POPMBI; CKPEOKH C IIH-
JlanHas Tpaaulus XapaKTepH3ay- IIOM; MUKPOCKPEOKH; MUKPOOCTPHS;
€TCS  CAEAYIOIIMMH MOMEHTaMU: IIPOKOAKH; cKpebaa; pybsdalinre opy-
IIPUCYTCTBYET pa3HHUIla B pa3Mepax Us; OpyAus Ha PACKOAOTBIX TaAb-
opyAu# — KpyIHBIE OPYAUS COCEM- KaX; KOCTSIHbl€ WUTAbl; HAIIUBKU U3
CTBYIOT C MEAKHMH HU3EAUSIMUY,; KOCTHU. OTa KOAAEKIIHS XOPOIIO 10-
aMOpdHOCTL 3aroTOBOK U OpPYyAUH; IIOAHIETCS MaTepHaAOM M3 pacKolia
OCHOBHOM MaTepHaa Oad OPyAUN — B.E. IIleAMHCKOro ¥ HaIlIUMH HaXO0/-
H3BECTHSK, B MEHBIIEH CTENeHU — KaMH B 3aae Xaoca.
KaABIIUT, OYE€Hb PEAKO — dIIMa U Bce 3TH XapakKTepHUCTUKH YKAA-
KpeMeHb; HET HOPMAaAbHBIX HYKAe- ABIBAIOTCS B HAIIU NIPEACTaBACHUS
yCOB; 3arOTOBKH IIOAYYAAUCH IIyTEM 06 ypasbCKHX IaMATHHKAaX KOHIIA

BepxHero mnaaeoauta [14, c. 34-35;
15, c. 124-125; 22, c. 16].
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Tabruya 1

Haxoanxu u3 packona 1 B Kaneaae Yepenos 3aaa KynoasHoro
(packonku B.I'.KoToBa 2009-2011 rr.)

KyapTypHBIE CAOH I II III vV \Y VI VII VIII
YcaoBHbIE TOPU30OHTEI | 1 | 2 |3 |4 | 5| 6 7 8 9 10 11 12 13 14

Haxonku

O66uThIle KyCKH
U3 U3BECTHAKA

1|23 43 | 22 | 34 | 24 | 47 17 5 8

o | CKOABI M3 H3BECT- 13| 29 | 109 | 111 | 240 | 158 | 133 | 79 | 149
HAKa

Yeuryiku U3 U3-
BECTHAKA

59 | 288|233 | 90 | 282 | 38 | 110

O066uTHIE KyCKHU
U3 KaAbIIUTA U
¢parMeHTHI KaAb-
IIUTOBBIX KOPOK

5 CKOABI U3 KaAb- 2 19 | 42 | 88 | 32 | 109 | 34 | 48
IUTa

Yemy¥ku U3
KaAbILIATA

O066uTHIe KyCKHU
7 | u3BecTHIKA C 2 2 1
oxXpoi

CKOA HU3BECTHIKA
C oxXpoH

PparmMeHT Kaab-
9 | LUTOBOY KOPKHU C 1
oxXpoi

OTIinens! U3

10
KPEMHS / ITITMbI

Yemy¥ku U3

11
KPEeMHS / IIIIMBI

[TaacTuHa C mu-
12 | mom u3 1
KpPEeMHS / SIIIMbI

INaacTuHa C peTy-
13 | o U3 1 1 2
KPEMHS / SIIIMbI

14 ITaacTuHEBI U3 1 1
KpPEeMHS / SIIIMbI

98



15

HykaeBunHsie nu3-
JIEAHS U3 U3BECT-
HIKa / KaABITUTA

16

I[TaacTuHBI U3 U3-
BECTHSKA / KaAb-
uTa

10

17

IIaacTuHEI C peTy-
IIIBI0 U3 U3BECT-
HIKa / KaABITUTA

18

Opynus ¢ IIHUIIOM
U3 U3BECT-
HAKa/KaAbITUTA

19

[Tpoxkoaka u3 us-
BECTHSKA / Karb-
IUTa

20

Pezerr u3 ussecr-
HAKa/KaAbIIUTAa

15

21

Pe3z11oBBIi CKOA B3
H3BECT-
HIKa / KAABITUTA

22

Peserr Ha

CKOA€ /TaAbKE U3
KBapLUTO-IIeCYa-
HUKa

23

Pe3uuk Ha raabke
U3 KBapILUTO-IIEC-
JyaHuKa

24

Ortien/genryika
U3 KBapIIUTO-IIEC-
JaHUKa

25

PybGsamee opynue
U3 U3BECT-
HIKa / KaABITUTA

26

CkpeboK U3 us-
BECTHSIKA / KaAb-
uTa

27

Pesyuk us us-
BECTHSKA / Karb-
IuTa

28

Octpue u3 us-
BECTHSIKA / KaAb-
uTa

13

29

Cxkpebao U3 us-
BECTHSKA / Karb-
uTa

30

YceuyeHHaqa peTy-
IIIBIO [IAACTHHA U3
H3BECT-

HIKa / KAABITUTA

31

[loaoTOBUIHOE
OpyAMre U3 u3-
BECTHSKA / Karb-
muTa

32

CKoA C peTyuIbio
U3 U3BECT-
HSKa /KaAbIIUTa

33

Abpa3uB n3 U3Be-
CTSIHKA / KaABITUTA

34

l'aabka u3
KBaplia, KBap-
uTa, KPEMHS
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Peryimep-otkum-
HHUK Ha raabKe U3
KBaplUTo-Iecya-
HUKA

35

36 | Oxpa

37 | KocTu 3XUBOTHBIX 82|71

11 20 | 50 | 90 | 42 | 68 | 37 | 33

38 | KocTu yeaoBeKa 10 | 2

dparmeHTHI CTA-
AAKTHUTOB

39

ITonBecka u3 3yda
3KUBOTHOTO

40

41 | Koctanasa uraa

Hroro 119219 4

62

113 | 258 | 582 | 688 | 423 | 723 | 222 | 425

Bcero: 3 602 (koctett 455 9K3.) HAaX0I0K

RESULTS OF STUDYING THE MULTILAYERED SITE
IN THE DOMED HALL OF THE SHULGAN-TASH (KAPOVA) CAVE

V.G. Kotov!

Introduction

Systematic archaeological
studies in the cave of Shulgan-Tash
began after the discovery of palaeo-
lithic painting by A.V. Ryumin in
1959. From 1960 to 1978 research
in the cave, with small interrup-
tions, was conducted by O.N. Ba-
der [1, p. 11; 2; 3]. From 1982 to
1991, archaeological excavations
there were continued by the ar-
chaelogist of the Leningrad Re-
gional Academy of Sciences of the
USSR (now IHMK RAS)
V.E. Shchelinsky. They discovered
a cultural layer in the depth of the
cave, 200 meters from the entrance
to the middle floor in the Hall of
Signs [22, p. 13; 23, p.31; 28,
p. 73]. Small archaeological exca-
vations in the cave were conducted

in 2004 and 2005 by T.I. Shcherba-
kova — a research associate of the
Museum of Religion (St. Peters-
burg) [24; 25]. Since 1995, studies
of the Shulgan-Tash cave have
been resumed by V.G. Kotov, a dis-
ciple of V.E. Shchelinsky. Repre-
sentative material in the Shulgan-
Tash cave was received by them in
2008-2010 during the research of
the first ledge (Balcony) of the Cas-
cade Gallery [12; 13]. Since 2009,
we also witness archaeological ex-
cavations of V.S. Zhitenev (MSU)
[6; 7].

As a result of archaeological
excavations by V.G. Kotov in the
years of 2009-2010 in the Domed
hall, a new section of the cultural
layer of the Upper Paleolithic Age

I Institute of History, Language and Literature of Ufa Federal Research Centre of the Russian

Academy of Sciences (Ufa, Russia).
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was discovered (fig. 1, 2). Excava-
tion 1 in the niche provided new in-
formation on the nature of the cul-
tural deposits of the multilayered

Paleolithic site and the sacrificial
place of the Bronze Age and the re-
sults of these studies are descibed
in this article.

Studies in the Domed hall on the middle tier

During the archaeological ex-
cavations of the author during
2009-2010 in the Domed Hall, a
new section of the cultural layer of
the Upper Paleolithic Age has been
discovered.

In September 2008, during a
joint survey with E.D. Reznikov, a
professor at the University of Paris,
under the low vault near the wall of
an unnamed niche in the Dome
hall, the cranium of a human was
found partially uncovered from the
earth [10]. This fragment of the hu-
man cranium was excavated by
V.S. Zhitenev (Moscow State Uni-
versity) in the following year [6]. We
found a second human skull in 2 m
distance from the first find in 2009,
part of which was also exposed as
a result of erosion by spring flood.
Findings of such a number of cra-
niological finds of a person in this
niche, which is identified by the re-
searcher of sound resonance
E.D. Reznikov as a particularly
sounding one, served as the basis
for giving the name of this name-
less niche — Capella of Skulls [16,
p. 87]. Before making the excava-
tion in the Skull Chapel, the floor
surface was inspected. Numerous
animal bones and a fragment of the
parietal bone of a human measur-
ing 2x4 cm were found under the
arch, on the surface of which there
were subsequent traces of 10 large
scars produced by a large cutting
object both at a vertical angle to the
surface of the head and by sliding
slashing blows applied under a
sharp angle. Obviously, as a result
of this, the arch of the second skull
of a young person of 16-17 years of
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age was fragmented into small
pieces [26, p. 108].

A small excavation 1 measur-
ing 1x2 m was placed on top of the
human skull partially projecting
from the layer, the squares of
which were designated G-6, 7. The
selection of sediments because of
the impossibility of distinguishing
cultural layers within a homogene-
ous geological layer by other means
was carried out by sweeps parallel
to the surface of geological layers
with the fixation of stones and finds
on conditional horizons to a depth
of 5 cm (fig. 3). The entire soil of
each conditional horizon was re-
moved from the cave by squares
and washed on a fine sieve. All the
stones in each square were num-
bered, so that in the future after
their cleaning and detection of
items the place of their finding on
the horizon could be identified. All
in all total 3 602 finds were made
in the excavation, including 3 147
stone and bone artifacts and 455
bones. The excavation was brought
to a depth of 0,7 m and the follow-
ing stratigraphy was revealed (fig.
4):

1. Calcite cortex. Thickness up
to 0,07 m.

2. Grayish medium loam, lo-
cally cemented with calcite (tuffa-
ceous formations). This includes
two layers of calcite: at a depth of
0,07 m and 0,14 m. In the northern
part of the excavation, three layers
of dark-gray loam separated by two
layers of light brown loam, all 3-
S cm thick, were found in the base
of the layer. The gray loam has
well-defined stratification and in



the western part in the middle of
the interbeds traces of calcite crust
are visible. At the base of the layer,
a calcite crust 1-2 cm thick was lo-
cally preserved. The contact with
the underlying layer is clear. The
thickness of the layer is 0,2 m.

3. Light brown heavy loam
with horizontal stratification with
small, medium and large limestone
stones. Bones of Pleistocene ani-
mals, stone and bone artifacts of
the Upper Paleolithic Age were dis-
covered. Contact with the underly-
ing layer is blurred. Stratum thick-
ness is 0,25 m.

4. Brownish-brown heavy
loam, layered with a wave in the cut
structure, with small and large
stones. Obviously, it appeared as a
result of erosion of light-brown
loam by streams or a stagnant
pond. Bones of Pleistocene ani-
mals, stone and bone artifacts have
been recovered. Contact with the
underlying layer is not clear. Thick-
ness — up to 0,25 m.

5. Light brown heavy loam
with horizontal stratification with
occasional fine limestone stones.
Bones of Pleistocene preservation,
stone and bone products have been
excavated. The detected thickness
is 0,3 m.

Attention should be paid to the
following peculiarities: the for-
mation of geological deposits oc-
curred under the influence of water
flows and stagnant water bodies.
This was reflected in the fact that
the deposits are, in large part,
strengthened by calcite crusts and

calcite. In addition, the stratifica-
tion of deposits and the character-
istic signs of erosion of layers by
stagnant reservoirs are visible in
the cut. The layer of gray loam is
separated from the light-brown
loam with calcite crust and tuff de-
posits. In the northern wall, a layer
of light-brown loam was deposited
over the calcite crust, which indi-
cates the formation of this inter-
layer under the influence of a suffi-
ciently strong water flow during a
period of strong moistening. Ac-
cording to the spore-pollen analysis
(samples 1-3), made by
R.G. Kurmanov (Institute of geol-
ogy, URC RAS), the vegetation cover
for the formation of these sedi-
ments is reconstructed in the form
of broad-leaved forests with conif-
erous and small-leaved species in
between. Under the canopy of the
forest, many-fingered ferns grew. In
open areas, mixed grasses were
formed with presence of wormwood
and mare. The deposits studied be-
long to the Holocene.

The deposits of light-brown
loam are also blurred by the waters
in the eastern part of the excava-
tion. Cultural deposits are confined
to all geological strata. Single pol-
len grains in the samples from
these sediments, in all probability
indicate the spread of open meadow
spaces formed by species of mixed
herbs with the participation of the
mares. These sediments, according
to R.G. Kurmanov, can be at-
tributed to the upper neo-Pleisto-
cene (the Kashushevsky or Ostash-
kovsky horizon).

Excavation progress

Horizon 1. Deposits: grayish
loam with individual small pieces of
limestone. In the western part of
the squares G-6 and G-7, at the
base of the horizon, tuff deposits
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are fixed. The human skull found is
also inside the tuff formation. In
the G-7 square a fragment of an
animal's bone and small individual
charcoals have been discovered.



Horizon 2. Deposits: grayish
medium loam with inclusions of
calcite crusts and tuff formations
and small limestone stones. In the
filling, mainly at the base of the
horizon, there are individual char
coals and bones of yellowish color
of animals (82 specimens) and hu-
man bones (10 specimens). In the
southern part of the square. G-6
we found an incisor the cutter of
man. In the square G-7 a fragment
of a human’s jaw found, according
to the definition of physical anthro-
pologist R.M. Yusu-pov — the jaw of
a 12-year-old teenager, presuma-
bly, a girl. The main part of the
bones belongs to the horse, to large
and small cattle, according to the
definition of the archaeozoologist
D.O. Gimranov. On many bones of
animals, traces of cutting and rec-
orded cutting are fixed. The human
cranium was completely exposed at
level 2 of the horizon. The skull lies
on the right side at the level of the
middle part of the 2nd horizon,
which is characterized by the accu-
mulation of bones of animals and
humans, as well as of char coals.
This accumulation of bones and
coals is a manifestation of the cul-
tural layer of the Late Holocene
time. The human skull was studied
by anthropologists R.M. Yusupov
and A.V. Nechvaloda. In their opin-
ion, the skull belongs to a girl of
18-20 years of the Ural racial type,
typical for women of the mountain-
forest zone of the Southern Urals,
and the skull has damage in the re-
gion of the left temple in the form of
a crack, presumably caused by a
blunt hard object [26, p. 109].
A.V. Nechvaloda made a graphic
and sculptural reconstruction of
the skull by the M. Gerasimov
method (fig. 5). It is possible that
this is the very skull of a human
that was described by Pyotr
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Rychkov in 1760 as a «dry human
head» located on the left in a cer-
tain «circular cave» of the hall be-
hind a low transition, that is, the
Domed hall [17, p. 20]. In the pit 1,
which was laid by V.S. Zhitenev in
2010 close to our excavation site 1
in the Domed hall, several frag-
ments of ceramics, most likely from
the Mezhov culture of the late
Bronze Age [8, p. 118-119] have
been found at this level.

Horizon 3. Deposits: grayish
medium loam with inclusions of
tuff formations. In the square G-6
at the base of the horizon appeared
a layer of light brown loam. There
are also isolated char coals. A small
concentration of bones is observed
near the human skull in square G-
6 and in the square G-7. Seven an-
imal bones are attributed to belong
to horses and cattle, two young mo-
lars were also found. In our opinion
these deposits also belong to the
1st cultural layer.

Horizon 4. Deposits: grayish
medium loam, passing into tuff for-
mations, at the base of the horizon
in the square G—6 was stripped off
a layer of light-brown loam. In the
square G-6 we found a fragment of
a bone, and in the square G-7 rec-
orded several accumulations of em-
bers inside dark spots. Presuma-
bly, these are manifestations of the
2nd cultural layer, confined to in-
terlayers of dark gray loam (fig. 4).
The western part of the excavation
represents tufa formations. Thin
layers of tuff streaks cover the
whole surface of the G-7 square.

Horizon 5. Deposits: the en-
tire surface is grayish medium
loam with tuff inclusions, in square
G-6 the anther cleared the surface
of light brown heavy loam with in-
dividual large and medium chunks
of limestone with dimensions of 10-
15 to 30 cm (fig. 4, B). In the square



G-7 the grayish middle loam with
tuff deposits and crusts continues.
Bones and embers were not rec-
orded. In the washing stone items
have been found: chipped frag-
ments of a calcite crust — 2 speci-
mens, a chipped piece of lime-
stone — 1 specimen. and a plate
with a spike of black flint (fig. 7, 4).
Thus, in the square G-6 cleared at
the bottom of the 5th conventional
horizon the surface of the 3rd cul-
tural layer was.

Horizon 6. Deposits in the
square G-6 - light brown heavy
loam with char coals and fragments
of small bones. In this square, two
fragments and one cleavage from
the tubular bones of the preserved
Pleistocene age were found. Here,
the basal fragment of the plate with
retouche of gray jasper was found
(fig. 7, 3). Next to it was a spot of
bright red ocher.

In the square G-6 a suspen-
sion made from a maral tooth was
found (fig. 7, 5; 9), a residual nu-
cleus from limestone with a leveled
impact pad (fig. 7, 7), a semiprime
plate of jasper with recycling re-
touching (fig. 7, 3) and a double
end scraper on a massive limestone
plate (fig. 7, 1). An important find-
ing are 2 chipped pieces and

chipped limestone, stained by
ocher, and their surfaces are evenly
covered with calcite deposits

(fig. 13, 1, 2). The majority of the
finds are stripped pieces of a thick
calcite crust or calcite deposits (16
specimens), as well as pieces of
limestone (23 specimens). Lime-
stone products include a limestone
scraper and amorphous chips (13
specimens). Findings of ocher in
the layer stones stained with ocher,
jasper and flint tools a, maral tooth
suspension, limestone tools distin-
guish this conditional horizon
among others, which is the basis
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for isolating the 6th and the bottom
of the 5th conditional horizons into
an independent (3rd) cultural layer
of the Pleistocene time.

Horizon 7. In the filling of
light brown loam there are isolated
coals and small bones. Found in
the square G-6 there were small
fragments of animal bones - 9
pieres: fragments of ribs, broken
tubular bones, some with incisions
related to carcass cutting. Among
the bones of animals we have had
identified the hare bone (Lepus
sp.), and that of a marmot (Mar-
mota bobac) [4, p. 71]. Also frag-
ments of the broken calcite crust,
as well as calcite deposits (20 spec-
imens) were also found in large
numbers. Most of the finds were
broken pieces of limestone -
43 pieces (fig. 6, A). Also a large se-
ries of chipped limestone (29 spec-
imens), as well as single similar
findings from calcite (2 specimens)
(fig. 6, B). Six chips of limestone
have traces of ocher on the surface
(fig. 13, 2, 3, 5).

There are two plate-shaped
cleavages from calcite and lime-
stone (fig. 7, 2). A number of large
limestone chips have traces of re-
touching and are tools. A large
cleavage, the left margin of which
has traces of an unsystematic re-
touching, is shaped with incisive
removal (fig. 7, 8). Another large
flake of a triangular shape has two
blade lesions in the form of multi-
stage negatives of truncated cleav-
ages that have crushed the edge of
the blade (fig. 7, 9). This item, judg-
ing by the traces of damage, was
used as a cutting tool for hard-fi-
brous materials (wood?). The nu-
cleated item made of limestone dis-
plays on its basis re-registration in
to a scraper tore (fig. 7, 6). The
chipped large fragment of limestone
on the lower surface has traces of



strong erasure and flatness, as well
as parallel grooves that go at an an-
gle to the left and right edges
(fig. 10). The nature of the damage
indicates the use of this object for
a fairly long time (presumably
about an hour) as an abrasive on
coarse-grained surfaces, for exam-
ple, for leveling the surfaces of
walls before making drawings.
Traces of such surface treatment
with abrasive were recorded by
V.E. Shchelinskiy on the Eastern
panel of the Drawings Hall of the
upper tier of the Shulgan-Tash cave
[21, p. 49]. Traces of surface treat-
ment were discovered by V. Kotov
on one of the depictions on the
western wall of the Hall of Signs.
Finds in this conditional hori-
zon stand prominent against the
background of the others by a large
number of chipped pieces of lime-
stone and chipped limestone,
stained with ocher (table 1). Pre-
sumably, this may indicate much
activity associated with some cult.
On this basis, this horizon can be
attributed to a separate, fifth cul-
tural stratum. The presence of the
animals' bones of Pleistocene
preservation allows one to date it to
the era of the Upper Paleolithic.
Horizon 8. Deposits are the
same: in the filling of light-brown
heavy loam there are coals and
small fragments of bones. In the
square G-6 we have found a com-
pletely cleared oval plate
(80x60 cm), which on one of the
side faces had three negatives of
large removals. On the one facet,
the thickness of the plate reaches
25 cm, and from the opposite one
only 5 cm. The plate was recovered
removed and cleaned from loam, af-
ter which a spot of ocher of irregu-
lar shape measuring 10x15 cm was
detected on the upper surface of
the plate (fig. 12). It has a clear
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contour and, most likely it was
made during the preparation of the
«buff erring» pigment. In addition,
the size and shape of the slab indi-
cates it being intentionally in-
stalled in this place, which was
possible only if large stones were
put under it in the right places
(fig. 11). Obviously, the plate could
be used as a kind of a «table» not
only for the preparation of the pig-
ment, but also for the processing of
stone products. On the lower sur-
face of the plate on the north side
there is a strip 1 cm thick and
25 cm in length embersed in calcite
char coals, which appeared as a re-
sult of erosion by flood waters of
the fireplace near the plate, for
which the plate became an obstacle
that formed a cluster of embers be-
neath it. Since the slab was a kind
of marker of the cultural horizon, it
can be perceived as a kind of
boundary between the fourth and
fifth cultural layers of the Upper
Paleolithic.

In this horizon, the number of
stone items sharply increases -
258 pieces (table 1). Most of them
are chipped limestone and calcite
(along with scales) - 168 and 21
specimens, respectively (74 %) and
chipped limestone pieces — 22 spec-
imens (9 %) and calcite deposits —
24 specimens (10 %) (fig. 8). The
tools from limestone and calcite are
represented by 23 specimens.
(10 %). The main tool forms are
carvers — 7 pieces (fig. 14, 4, 8, 9,
14, 16), chisels — 6 pieces (fig. 14,
1, 3, 6, 7, 12, 13), points — 6 pieces
(fig. 14, 2, 11), a retouched lime-
stone plate (fig. 14, 10), a fragment
of a limestone plate (fig. 14, 9) and
scrapers — 2 specimens (fig. 14, 5).

The forms of tools and traces
of use indicate that wood and
leather were processed on this hori-
zon. Obviously, hunting weapons



were manufactured and repaired.
By the number of chips from lime-
stone and calcite, as well as by the
number of chipped limestone and
calcite, this conditional horizon dif-
fers both from the previous one and
from the wunderlying one, which
makes it possible to separate it as
a separate (fifth) cultural layer.

Horizon 9. Brown coals and
small bones (50 specimens) are
found inside the light brown loam,
half of these bones are burned. In
the square G-6 we found a frag-
ment of the bison’s jaw with one
molar tooth. This bone has clearly
found its way here as some kind of
a symbolic gift, as it does not apply
to carcass meat parts that were
brought to the site after the animal
was butchered cut at the hunting
ground. In addition, bands of about
1 cm thick made with red ocher
(fig. 16) remained on the bone sur-
face.

Here, more than 2,5 times
more stone products were found -
582 specimens (table 1). Again, the
vast majority of them represented
chipped limestone, including
scales — 399 pieces (69 %). The cal-
cite chips are much less — 63 pieces
(11 %). One chip is of giant dimen-
sions 24x15x2,5 cm. The chipped
pieces of limestone are 34 speci-
mens (6 %) and chipped pieces of
calcite and fragments of calcite
crusts make 38 pieces (6,5 %). 10
fragments of stalactites were found
on this horizon, including clearly,
repulsed with the root, which indi-
cates extraction on and fragmenta-
tion of calcite deposits. Plate strip-
ping of limestone is evident on 8
specimens (1,5 %). All of them are
rather coarse, with uneven faces.
The tools from limestone and cal-
cite number 26 pieces (4,5 %). The
first category in size is the tools
with retouched angles formed by
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sharpened edges, carvers (6 speci-
mens). Most of these tools have
characteristic traces of wear:
rounded at the ends of the edge,
smoothened and have a bright
polish. From the top of the protru-
sion on the lateral faces, longitudi-
nal deep furrows and scratches ex-
tend (fig. 15, 11, 12). In one tool
with a spike-like projection, deep
furrows go over the retouch (fig. 15,
9). These traces presumably indi-
cate the use of these tools for en-
graving on stone. Hence, in this
cultural layer also traces of the
work of ancient artists, engraved
images on the walls of the cave are
present. Again, the largest number
of corner chisels is 9 copies (34,6 %
of the guns) (fig. 15, 1, 2, 3, 5). All
cutting tools have traces of wear in-
dicating that they were not only
manufactured here, but also used
to treat hard fibrous materials,
most likely wood. The collection
has an end scraper on a limestone
plate (fig. 15, 6). Under the micro-
scope, it can be seen that the edge
of the blade is smoothed, polished,
and there are traces of ocher on the
surface of the facets of the retouch.
The second scraper with a semicir-
cular working blade is formed by a
steep retouch, both edges of the
chip including (fig. 15, 8). The
point made of limestone is created
by a notch formed from large chips
(fig. 15, 10). Judging by the parallel
grooves on the end surface of the
tip, it was used as a stone cutter.
Furrows and scratches running
perpendicular to the edge of the left
edge indicate that this edge was
used to smooth the rock surface. In
the square G-7 between the stones
we found a fragment of a large plate
of brown jasper with a retouched
right edge (fig. 15, 4). At the corner
of the item there are fixed areas of
intense polishing, and on the left



the edge is damaged by fine re-
touch, at an angle to the blade par-
allel scratches stretch. The right-
hand corner of this artifact was
used as a carver, and the left edge
for scraping. The presence of two
small tools with smoothed spine or
beak-shaped protrusions also indi-
cates processing of skins. Im-
portant evidence of the processing
of flint on this site was the find of
flakes of black flint in the square
G-6. This is an important differ-
ence between the Domed hall and
the Hall of Signs, where there was
no evidence of jasper and flint split-
ting, or the tooling of these materi-
als was significantly superior in
area [23, p. 33].

Thus, in this conditional hori-
zon, a large number of various tools
were discovered, mainly from lime-
stone. The specifies of this horizon
is in a large number of engravers on
the stone. At the same time, in this
part of the hall an engraved compo-
sition was found, located near the
crest above the Skulls Capella [11,
p. 52]. In addition, burned bones of
small animals were recorded
among the bones. All this allows us
to say that this horizon 9 is inde-
pendent, sixth cultural layer in this
excavation, begin the fourth of the
of the Upper Paleolithic era.

Horizon 10. This conditional
horizon is characterized by the
same deposits. Char coals are soli-
tary. If in the square G-6 stones are
rare, then in the square G-7 large
stones and blocks form a continu-
ous bulk. Bones and fragments of
bones of small mammals (90 speci-
mens), some of them have a dark
gray or black color from the effects
of fire. Articles made of stone num-
ber 598 copies (table 1). Of these,
flakes and scales of limestone and
calcite constitute 473 specimens.
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(79 %). The chipped pieces of lime-
stone (24 specimens) are much
smaller than the chipped pieces of
calcite and fragments of calcite cor-
tex (35 specimens). Two chipped
pieces of limestone had on theis
surface traces of ocher. In the col-
lection from this horizon there is a
fairly large number of plates of
limestone — 10 specimens. A total
of 14 tools were detailed — all from
limestone (2 %). The most numer-
ous are the tips — 5 copies (fig. 17,
3). Three chips from limestone were
retouched (fig. 19, 6). One item re-
lates to spiked tools (fig. 17, 9). Two
cutting tools made from chipped
pieces of limestone, angled in the
form of a spine, were treated by
narrow carving cutting tools
(fig. 17, 8, 11). This technique for
the extraction and processing of
the spine-shaped protrusion is pre-
sent on the instruments from the
8th horizon (fig. 14, 1) and from
horizon 9 (fig. 15, 11, 12). A spe-
cific form is a tool from a split fine
pebble of quartzite-sandstone
(fig. 17, 4). Its transverse facet was
flattened and lined with wide chips.
As a result, a beak-shaped protu-
berance was formed, indicating
possible use of this tool as a carver.
A similar weapon was found in ex-
cavation 2 on the Balcony of the
Cascade Gallery in the 2nd horizon
[13, fig. 10, 4]. Another specific tool
made of limestone is the lateral
cutter, whose lateral facets were
flattened by the end and lateral re-
movals (fig. 17, 5). The tool also
finds an analogy with the cutter
from the second horizon of the
same excavation on the Balcony of
the Cascade Gallery [13, fig. 10,
10]. In the square G-7 the author
found a plate with a blunt re-
touched back from a gray chalced-
ony jasper measuring
3,5x0,7x0,4 cm (fig. 17, 2). The



plate also has an analogy in the col-
lection of V.E. Shchelinsky [20,
p. 13, fig. 4, 5; 27, fig. 7, 5]. The
finding of a fragment of a plate with
a blunt back from jasper measuring
1x0,4x0,05 cm (fig. 17, 7) serves,
along with numerous cutting tools
and carvers, a weighty proof of
manufacturing of loose tools in the
cave. A plate with a retouched
backrest was found by
V.E. Shchelinsky in the excavation
1 in the Hall of Signs [22, fig. 6, 10;
27, fig. 8, 10]. An important evi-
dence of the manufacture or cor-
rection of tools from jasper and flint
in this part of the cave are the finds
of three flakes and one large flake
of flint (fig. 17, 1).

In the square G-7 among the
blocks we found a crystal polished
gallech measuring 1,5x1,1x0,7 cm
(fig. 18). This is another discovery,
not related to economic activity.
Crystal grapes are extremely rare in
the South Urals. Most likely, it was
found by a Paleolithic person at a
distance from the cave and brought
here as a gift or an offering. In ad-
dition, three more flakes of flint
and jasper were found in the layer,
in addition to those found in the
overlying horizon. It is likely that
the presence of similar tools, a
large number of plates of limestone,
flint flakes and jasper, as well as
burned bones of small animals in-
dicate that this conditional horizon
with the overlying horizon is a sin-
gle cultural layer.

Horizon 11. In the square G-
6 deposits are the same: light-
brown dense loam with small, me-
dium, large limestone stones and
small blocks. In the square G-7 the
space between the stones and
blocks is filled with a layer of gray
sandy loam, sometimes strongly
sanded. These deposits were clearly
formed in conditions of a stagnant
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pool that existed for a short time in
the period of severe humidity. Un-
der the sandy loam light-brown
loam ran again.

At this level we found 2 pieces
of ocher and 42 fragments of small
bones, including 16 burned, as well
as 381 stone objects with traces of
human impact (table 1). And again
the overwhelming part of the collec-
tion of stone products is of chipped
and scaly limestone — 158 copies
(41 %) and 90 specimens (23 %),
respectively. Four large-scale
sconces retained the natural sur-
face of the rock with streaks, and
they were split off the surface of the
wall with some strange purpose.
Scales and scales of calcite are 5
times smaller in number 32 speci-
mens (8 %) and 13 specimens
(3 %). The total number of chips
rans into 293 specimens. (77 % of
all wares). The chipped pieces of
limestone are 47 specimens (12 %),
chipped pieces of calcite amount to
31 specimens each (8 %). Two
chipped limestone and one piece of
calcite crust are covered with
ocher. Unusually many tools made
of limestone, which together with
plates number 49 articles. — this
makes almost 13 % of the number
of stone wares. The largest group
consists of cutting tools on various
chips and limestone fragments — 15
specimens (30 % of all tools). Part
of them are lateral cutting tools
(fig. 19, 5, 10, 15, 18). The double
cutter on the working surface
shows deep furrows and scratches
that appeared from using it to en-
grave the lines along the coarse-
grained surface of the stone (on the
walls of the cave?) (fig. 19, 18, 21).
A group of incisors with a working
site in the form of a spike is se-
lected (fig. 19, 1, 11). A specific
form is the two lateral incisors, in
which a sharp protrusion was



formed by transverse removal from the
angle on the abdomen (fig. 19, 12, 14).
The various points on the clefts (13
specimens) differ in small sizes, some
slightly more than 1cm in length
(fig. 19, 2, 4, 6, §). One point has one
slightly concave edge, which judging
by parallel scratches near the
smoothed edge, was used to scrape
hard-fibrous materials. On the surface
of the tool short engraved lines are vis-
ible, including rhythmically located
ones (fig. 19, 6; 20). This is another ev-
idence of the cultic attitude toward
stone chips and tools. One flake is dis-
tinguished by the fact that its edges
are evenly cut off with retouch to give
the product a leaf-like shape (fig. 19,
7). Among this category of items, one
point has retouched shoulders and an
end, so it can be attributed to pierc-
ings (fig. 19, 3). The third largest cate-
gory are scrapers (8 specimens). In the
collection there are three scrapers of
tall shape. One scraper is made on an
angular fragment. The working convex
blade is formed by vertical and steep
retouch (fig. 19, 13). The only straight
scraper with a spike is the visiting card
of the South Ural Upper Paleolithic
(fig. 19, 16). The working edge of this
tool has intense use and wear marks.
Along with this, there are three more
micro-scrapers on limestone flakes.
One of the largest items in this collec-
tion by its morphology is a flake with
retouching, after use and wear traces
it is a scraper (fig. 19, 21). Another
major product is a scraper on a
chipped piece of limestone. Tools on
chips or debris with retouched corners
and beak-shaped protrusions — carv-
ers — give 3 specimens (fig. 19, 9, 17,
19). The tool on the chipped piece of
limestone has a working area at the
corner, decorated with steep elongated
retouch typologically refers to scrapers
of high shape, and functionally to
carvers (fig. 19, 20). In the square G-7
in flushing, two flake flakes were
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found, which speaks in favour of pro-
cessing of flint artifacts on this hori-
zon.

In general, the collection of 11
conditional horizons is distinguished
by the preferential cleavage of lime-
stone, as well as by a sharp contrast
in the size of the tools, and by a set of
specific tool forms, among which are
products with pronounced points,
thorns or angles, decorated with cut-
ling tool incisions. On the site of this
conditional horizon, active economic
activity was carried out related to the
processing of skins, leather, and wood,
as a result, the tools from flint and jas-
per were modified. In addition, lime-
stone and calcite were processed and
even the cave walls were covered with
some purpose. Some large chips from
the wall had remains of colorful im-
ages made with ocher, which were cov-
ered with calcite dripping. To this
should be added a certain geological
and climatic specificity associated
with the appearance of a layer of gray
sandy loam associated with the mois-
tening of the cave. All this allows us to
single out this horizon as an inde-
pendent (seventh) cultural layer.

Horizon 12. Deposits: brownish-
brown heavy loam with small, medium
and large limestone stones and with
individual char coals and pieces of
ocher. In the square G-7 deposits of
loam have to be scraped in between
large stones. In the layer, 68 speci-
mens were found: small fragments of
bones, including 14 specimens
burned. A total of 655 pieces of stone
and bone have been found on this
horizon (table 1). Limestone cracks
run into 133 specimens. and scales of
limestone number 282 specimens, the
total being 415 specimens (63,8 %).
The calcite chippings are 109 speci-
mens and scales of calcite — 76 speci-
mens, total being 185 copies (28 %).
The total number of chips is 600 cop-
ies (92 %). Chipped pieces of limestone



make 17 copies (2,6 %) and chipped
pieces of calcite together with frag-
ments of calcite cortex — 18 specimens
(2,8 %). Amorphous limestone plates
are found to be 9 specimens. However,
in the square G-7 between the stones
we found a large plate of black flint
with a regular cut (fig. 22, b). There are
traces of abrasive processing of the
ledge along the edge of the impact pad.
This method of preparing cores was
recorded on a series of plates from the
excavation of V.E. Shchelinskii in the
Signs hall [23, p. 32]. In the collection
of stone artifacts of this horizon, 17
tools of limestone were distinguished:
a double side cutter on a massive plate
with retouching (fig. 22, 9); a tetrahe-
dral cutter with an elongated treated
base, which is comparable in manu-
facturing technique to multi-groove
cutters from the 4 th horizon of Exca-
vation 2 on the Balcony of the Cascade
Gallery (fig. 22, 8) [13, fig. 13, 1, 12]; a
tool with a spike (fig. 22, 4); two small
carvers, in which the lateral faces and
working tips are formed by vertical
and steep retouching (fig. 22, 5, 7). We
also find analogies to these original
two instruments in materials from
horizon 4 of the excavation 2 on the
Balcony of the Cascade Gallery [13,
fig. 13, 9|, and also in the same exca-
vation in the filling of the 8th (fig. 14,
4) and 11th horizons (fig. 19, 9). For
the first time, a chisel tool with nega-
tives of flattening chips in the basal
part is presented (fig. 22, I). The point
on the subtriangular massive limb
flake is formed by the non-systematic
retouch of the left edge of the distal
end. The only calcite tool is a flake with
retouching, it differs in large dimen-
sions (8x3,4x1,1 cm), the natural cut-
ting edge in the lower part is corrected
by flattening chips, the blade is con-
nected with a brushed face (?) (fig. 22,
10). During the washing of sediments
from the square G-7, two lower frag-
ments of bone needles were found: one
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needle has a biconical hole, roughly
punctured from both sides (fig. 22, 2),
and the second one — with a cylindrical
hole (fig. 22, 3). The surfaces of the
item were carefully polished (fig. 23).
This is the first such find in the Shul-
gan-Tash cave and the second one on
the Paleolithic monuments of our re-
gion — the first one was found in the
cave Baislantash 45 km downstream
the Belaya river from the cave Shul-
gan-Tash. From washing in square G—
7 there are small flakes and scales of
quartzite-sandstone. As a result, we
can state that this set differs some-
what in the number of chippings and
chipped pieces of limestone and cal-
cite, as well as the presence of chips
and tools from quartzite sandstone
from the overlying horizon, which pro-
vides grounds for classifying it as the
eighth cultural layer.

Horizon 13. Deposits consist of
brownish-brown heavy loam without
embers and stones. Despite this, in
the filling of the horizon we found
37 fragments of small bones, includ-
ing 14 burned ones (table 1). Crushed
limestone features in 79 specimens
(35 %) and scales of limestone are
there in 38 specimens (18 %), chips of
limestone altogether are 117 speci-
mens (53 %). Among the chips, there
are two large ones, clearly cut off from
the surface of a cliff. Calcite chippings
feature in 34 specimens (17 %) and
scales are found in 40 specimens
(20 %). The total number of chips run
into 191 specimens (90 %). The per-
centage is about the same as in the
overlying horizons, beginning with
horizon 9. But the chipped pieces of
calcite in this horizon are larger (8
specimens — 4 %) than the ones of
limestone (S specimens - 2,5 %). A
noteworthy finding is a small flake of
green jasper — another evidence of pro-
cessing of flint products on this site.
The tools from limestone are discov-
ered 17 copies (8,5 %). Among them —



3 points (fig. 24, 2, 3); 3 carvers
(fig. 24, 7); 3 cutting tools (fig. 24, 6), a
semicircular scraper on a flake
(fig. 24, 4), a piercing tool (fig. 24, 5); a
chisel-shaped implement (fig. 24, 9); 2
flakes with retouching. It is notewor-
thy that all these are small-sized prod-
ucts — less than 3 cm. Only two tools
made of limestone have average di-
mensions it is a scraper with a point
(fig. 24, 8), a double scraper with ven-
tral thinning of working areas (fig. 24,
11). The stone carver on a massive
amorphous chipping from limestone is
distinguished on the basis of the
trassological analysis. The massive
spike-like tip of this tool has a
rounded corner: longitudinal grooves
and scratches are visible on the flat-
tened surface at a 10* magnification.
The adjacent face on the distal edge is
damaged in the form of small step-like
creases and deep furrows running
parallel in the longitudinal direction.
Pov The surface of the edge is covered
with a dark maroon pigment, which
has been preserved in separate spots
(fig. 25). Presumably, this edge and
the entire face was used to apply the
pigment as a spatula.

The only tool made of calcite is a
carver on a massive flake, with a thorn
retouched (fig. 24, 10). During sorting
out the washed concentrate from
square. G-7 yet another fragment of
the needle was found, but it was al-
ready round in section (fig. 24, I).

The presence of a chisel tool in
the collection, apparently made by the
same craftsman as the overlying hori-
zon, is similar in design to the bifacial
tip and carver, and also one more find
of a needle allows us to assert that ho-
rizons 12 and 13 are part of one
(eighth) cultural layer.

Horizon 14. Deposits are the
same — brownish-brown heavy loam
without stones. Coals and ocher were
not found in the filling. Nevertheless,
during the excavation and washing of
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sediments 392 stone products and 33
fragments of bones were found, in-
cluding 18 burned ones (table 1).
Chips of limestone number 149 speci-
mens (38 %), limestone flakes -
110 specimens (28 %), total chips of
limestone amount to 259 specimens
(66 %). 48 specimens of cleavers from
calcite were found (12 %), as well as
scales of calcite — 40 specimens (10 %),
total calcite chips number 88 speci-
mens (22,5 %). Among the chips, two
were removed from the rock face. Also,
two plates and two plates of limestone
were found (fig. 26, 1, 2, 14). The total
number of chips is 347 specimens
(89 %). The chipped pieces of lime-
stone are only 8 specimens, while
chipped pieces of calcite and frag-
ments of calcite crust and stalactites
make 19 specimens (4,8 %). Two
tools of quartzite sandstone were
found: a split pebble-retoucher (fig. 26,
7) and a cutter on a flat small pebble
(fig. 26, 10). The cutting tool’s edges are
rounded off from intensive wear and
are smoothed, longitudinal scratches
and furrows are visible at the surface of
the smoothed sections. The limestone
plate has a retouched edge on its bot-
tom, the angle of the plate on both
sides is sharpened by flat retouch (fig.
26, 3). Of the five articles with cutting
chips, two are lateral (fig. 26, 11, 12),
one transverse (fig. 26, 13), one median
(fig. 26, 6) and one with a spike-like
working area (fig. 26, 15). The three
carvers differ in size: one was formed
on a small fragment of the chipping
having a corner with slight retouching
(fig. 26, 5), while in the other one, a
spiny protuberance was distinguished
sharpened by retouch (fig. 26, 16). One
of the two points on the distal fragment
of the plate was flattened on the ventral
side by flat retouching, the right edge
of the cleft and the point were corrected
by vertical retouch (fig. 26, 9). Two



tools made of calcite are lateral scrap-
ing tools (fig. 26, 4 and a straight
scraper-carver (fig. 26, 8).

In general, this horizon does not
differ from the previous two by the per-
centage ratio of chipped pieces of lime-
stone, calcite and chips, which is sup-
plemented by the presence of tools

shaped on the pebble, lamellar chips
from limestone and a fragment of a
bone needle (table 1). To this should be
added presence of massive flakes
cleaved from the wall surface. There-
fore, it is advisable, nevertheless, to at-
tribute it to the same (eighth) cultural
layer along with horizons12 and 13.

Conclusions

As a result, excavation 1 in the
Domed hall in the Skulls Chapel
demonstrated that there is a section of
a multi-layered site containing 8 cul-
tural layers, of which, presumably 6
cultural layers belong to the Upper
Paleolithic. The first cultural layer lies
inside the humus with grayish medium
loam in the charcoals layer and is as-
sociated with the cult use of the cave,
presumably in the late Bronze Age as
the burial place for young people. The
burials of people were superficial, that
is skeletons or skulls were left on the
floor of the cave. Near the human re-
mains, obviously, mourning feasts
were made, from which bones of do-
mestic animals (horses, pigs, small cat-
tle) and wild animals (bears) remained,
as well as traces of fireplaces and frag-
ments of clay vessels, presumably of
the Mezhov culture (XII-VII centuries
BC - the late Bronze Age) [6; §|.
V.S. Zhitenev believes that the bone re-
mains of animals and humans are rit-
ual sites of the ancient Ugric popula-
tion of the late Bronze age, although
this does not exclude the ceramics be-
longing to the population of the early
Iron Age [8, p. 120]. Perhaps human
remains belong to different archaeolog-
ical epochs, both to the Bronze and to
the early Iron Age. Indirectly, this is ev-
idenced by traces of chopping blows on
a fragment of the skull, made by some
large cutting tool, presumably, a dag-
ger. There is archaeological evidence on
the ritual bonfires of the cis-Urals in
the era of the early Iron Age, the inten-
tional breaking of human skulls, the
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damage of other bones of the skeleton
and the scattering of them throughout
the cult site [18, c. 89]. The age and
cultural identity of the second cultural
layer could not be established.

The lower six cultural layers are
associated with light brown and
brownish brown loam separated from
the Holocene (postglacial) deposits by a
calcite crust. According to the pollen
analysis carried out by
R.G. Kurmanov, it was established
that these sediments can be attributed
to the wupper Neopleistocene (the
Kashushevsky or Ostashkovsky hori-
zon). These deposits were constantly
eroded by flood waters, so the isolation
of the Paleolithic layers was not carried
out by geological features (color, tex-
ture, strata of coals, etc.), but by the
features of the technical and typologi-
cal nature of the collections of stone
items. Therefore, we can reasonably
speak only of the six cultural layers of
the Upper Paleolithic Age, although
there may be more. In pit 1, which was
cut to our excavation site 1 in the same
room by V.S. Zhitenev, in accordance
with our own marking of the squares,
the researcher identified 9 horizons of
visitations with cultural remains in the
Pleistocene sediments. Bones in the
square E-7 from 4 cultural horizons
(the depth being 64 / —-65 ... -68/69
cm) and 6 cultural horizons (depth —82
... =87 cm) two AMS dates were ob-
tained 28 050+250 (AAR-20983) and
15 235+70 (AAR-20982) [9, p. 6-7] re-
spectively. The first date is aberrant out



of the general context of the radiocar-
bon datings and the authors of the
publication admit that it was rendered
ancient, while the second one fits into
the interval of dates obtained from ex-
cavations in other parts of the cave [9,
p. 7].

In general, all the stone inventory
from the excavation 1 of the Domed
Hall and Excavation 2 on the Balcony
represents a single tradition, which is
confirmed by presence of similar tech-
nology and types of products. This tra-
dition is characterized by the following
points: there is a difference in the size
of the tools — large tools are adjacent to
small items; amorphism of blanks and
tools; the main material for the tools is
limestone, to a lesser extent calcite,
very rarely — jasper and flint; there are
no normal cores; billets were obtained
by simply cutting pieces of limestone

and calcite from unprepared impact
sites, usually along the faces, often in
different directions; Plates made of
limestone and calcite are extremely
rare; a large number of small tools. The
following types of products are distin-
guished: amorphous plates, micro-
plates with blunt edges, truncated
plates, cutting tools; carvers; points;
tools with a thorn; scrapers shortened,;
scrapers of high shape; scrapers with
thorns; micro-scrapers; micro-point,
piercing, scraping, chopping tools;
tools on the shattered pebbles; bone
needles; patches of bone. This collec-
tion is well complemented by material
from the excavation of V.E. Shchelin-
sky and our finds in the Hall of Chaos.
All these characteristics fit into
our understanding of the Ural monu-
ments of the late Upper Paleolithic [14,
p. 34-35; 15, p. 124-125; 22, p. 16].
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Table 1

Finds from Excavation 1 in the Skull Capella of the Domed Hall (excavations by
V.G. Kotov, 2009-2011)

Cultural strata I II 111 v AV VI VII VIII
Conditional horizons 11 2 (3[4|5]| 6 7 8 9 10 11 12 13 14
Finds
Lined pieces of
1 . 1|23 43 22 34 24 47 17 5 8
limestone
2 | Limestone chips 13| 29 | 109 | 111 | 240 | 158 | 133 | 79 | 149
3 | Limestone flakes 59 [ 288 (233 | 90 | 282 | 38 | 110

Calcinated pieces
of calcite and
fragments of cal-
cite crusts

5 | Chipped calcite 2 19 | 42 88 | 32 | 109 | 34 | 48
6 | Calcite scales 2 21 32 13 76 | 40 | 40
The broken pieces
7 | of limestone with 2 2 1
ocher
Stone limestone
8 with ocher 1 6 2 2
Fragment of cal-
9 | cite crust with 1
ocher
10 Cleft flint / jasper 1 1
flakes
Flint / jasper
11 flakes 1 3 2
12 Plate with spike 1

from flint / jasper

Plate with re-

13 | touched flint / 1 1 2
jasper

14 Flint / jasper 1 1
plates
Nucleat products

15 | from limestone / 1 1

calcite

16 | Plates of lime- 2 1 8 10 | 4 9 4
stone / calcite

Plates with re-
17 | touch of lime- 2
stone / calcite

A tool with a
18 | spike of lime- 1 2 1 1 1 1
stone / calcite

Punch of lime-
19 stone / calcite 1 1

Limestone made
20 | of limestone / 1 6 9 3 15 2 3 )
calcite
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21

Chisel lime-
stone / calcite

22

Cutter on cleav-
age / pebble from
quartzite-sand-
stone

23

Carver on quartz-
ite-sandstone
pebble

24

Flake / scale
from quartzite-
sandstone

25

Slashing tool of
limestone / cal-
cite

26

Scraper of lime-
stone / calcite

27

Carver from lime-
stone / calcite

28

Limestone lime-
stone / calcite

13

29

Scraper from
limestone / cal-
cite

30

A retouched lime-
stone / calcite
plate

31

Chisel tool from
limestone / cal-
cite

32

Cleave with lime-
stone / calcite re-
touch

33

Abrasive from
limestone / cal-
cite

34

Pebbles from
quartz, quartzite,
flint

35

Retoucher-
squeezer on
quartzite sand-
stone pebbles

36

Ocher

37

Animal Bones

82

11

20

50

90

42

68

37

33

38

Human bones

10

39

Fragments of
stalactites

10

40

Pendant from an
animal's tooth

41

Bone needle

Total

92

9

4

62

113

258

582

688

423

723

222

425

Total: 3 602 (bones of 455 specimens) findings
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Puc. 1. TlaaH (o leanrckomy, 1996 ¢ nobaBaeHUIMHU aBTOPA) U ITPOGUAE MEIePhI
HIyabran-Tam (KanoBoii). Hudpamu o603HadeHs! 3aabl: 1 — KynmoapHbIH; 2 — 3HAKOB,;
3 — Xaoca; 4 — PucynkosB; 5 — Baakon Kackanuoi 'aaepeu. Pumckumu mudpamu o6o-

3HauyeHbl: | — BocTounoe nmanHo; Il — 3ananuoe nanHo 3asa Pucynkos; Il — komnosuiing

peiieTka 1 3HakY; IV — pucyHKU 3anagHON CTeHBI 3aaa 3HAKOB; V — PUCYHKH CEBEPHOM

cTeHblI 3asa 3HakoB; VI — manHo «Aoutagu ¥ 3HaKu»; VII — KoMmmmozuuu «Aomaab U aH-
Tporiomopd» U 3HaKU B HakaonHOM niean 3asa Xaoca. Asrop B.I'. KotoB

Fig. 1. Plan (according to Schelinsky, 1996 with additions of the author) and the pro-
file of the Shulgan-Tash (Kapova) cave. Numbers are designated as follows: (halls)

1 — Domed; 2 - Signs; 3 — Chaos; 4 — Drawings; 5 — Balcony of the Cascade Gallery.
Roman numerals stand for: I — Eastern panel; II - Western panel of the Drawings Hall;
III — composition of the lattice and signs; IV — drawings of the western wall of the Hall
of Signs; V — drawings of the northern wall of the Hall of Signs; VI — panel «Horses and
signs»; VII — compositions «A horse and an anthropomorph» and signs in the Slanting

Slit of the Hall of Chaos. Author V.G. Kotov
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Puc. 2. Tlemmepa Illyapran-Tam (KaroBasy). ITaan 3asa KymmoapHOTO. YCAOBHBIE 0003HAYEHUS:
1 — aMbr; 2 — KaMHH; 3 — PBIXABIE OTAOXKEHUS; 4 — BAYKHAL TAUHA; S — TY(POBbIE OTAOKEHUST;
6 — MEeCTO HaXOJIK! YePerIoB; 7 — peleTka; 8 — creHa; 9 — rpannna HaBeca. ABrop B.I'. Koros

Fig. 2. The Shulgan-Tash (Kapovaya) cave. Plan of the Domed Hall. Legend: 1 — pits;
2 — stones; 3 — loose sediments; 4 — wet clay; 5 — tuff deposits; 6 — the place of finding crania;
7 — grating; 8 — wall; 9 — border of the canopy. Author V.G. Kotov

\ Puc. 3. Tllentepa llyapran-Tamr (Kamo-

N - Bas). [Iaau Kaneaar! YeperoB ¢ packo-
Pacxom(MBXHLLPAH) - nom 1 (kBagparer -6, 7)
" v T Fig. 3. Shulgan-Tash Cave (Kapovaya).
U paccon2 () Plan of the Skulls Capella with excava-
‘lﬂ . tion 1 (squares G-6, 7)
4-13 ,
/
L ]
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81/
i
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Puc. 4. Tlemepa lyapran-Tarn (Kanosas). 3aa KymoasHsli, packorn 1, kBanpart -6, rop. 14.
A — BU/I ceBepHOI CTeHKH C fora, poto B.I.KoToBa. B — pa3pe3 ceBepHOM CTEHKH. YCAOBHBIE
o0o3HaueHHud: 1 — cepoBaThI¥ CPEIHUI CYTAMHOK C HESICHOM CAOHCTOCTHIO; 2 — Ty(poBbIe H3-
BECTKOBbIE 00pa30BaHMsl; 3 — IIPOCAOHMKH TEMHO-CEPOIO CyTAMHKA; 4 — KAMHH; S5 — KAABLIHTO-
Basi Kopa; 6 — cepoBaThIil CPEIHH CYTAMHOK C TOPHU30HTAABHOM CAOHCTOCTEIO; 7 — YTOABKY;
8 — CBETAO-KOPUYHEBBIH TSKEABIN CYTAMHOK C TOPHU30HTAABHOH CAOMCTOCTBIO; 9 — CBETAO-Oy-

PBIH TSDKEABIF CYTAMHOK C TOPH30HTAABHOM CAOMCTOCTHIO; 10 — OypoBaTO-KOPHYHEBBIH TszKe-

ABIY CYTAMHOK, CAOUCTBIN C BOAHUCTOH B pa3pese CTPYKTYPOH

Fig. 4. Shulgan-Tash Cave (Kapovaya). The Domed Hall, excavation 1, square G-6, hori-
zon 14. A — view of the northern wall from the south, photo by V.G. Kotov. B — section of the
north wall. Legend: 1 — grayish medium loam with unclear stratification; 2 — tuff calcareous

formations; 3 — interlayers of dark-gray loam; 4 — stones; 5 — calcite cortex; 6 — grayish me-
dium loam with horizontal stratification; 7 — char coals; 8 — light brown heavy loam with hori-
zontal stratification; 9 — light brown heavy loam with horizontal stratification; 10 — brownish-
brown heavy loam, laminated with a wavy structure in the section

Puc. 5. Ilemtepa Ilyapran-Tain (Kammosas). 3aa KymoarHbIH. Yepern uearoBeKa U ITAACTHYECKAST
PEKOHCTPYKIIHS AUIIA I10 depelly aHTporioaora A.M. Heuraaoapl. Koasask B.B. OBcgHHIKOBa

Fig. 5. The Shulgan-Tash (Kapovaya) cave. Domed Hall. The human skull and plastic facial
reconstruction after the physical anthropologist A.I. Nechvaloda. Collage by V.V. Ovsyannikov

119



Puc. 6. Ilemepa lllyapran-Tamr (Kanosasi). 3aa KymoabHbIH, packor 1, rop. 7. Usgeaus
M3 U3BECTHSKA: 1 — HYKAEBUIHOE H3/IeANe — CKPeOOK; 2 — OTIIeIbl aMOp(HEIeE.
®oto B.I'. KoToBa

Fig. 6. Shulgan-Tash Cave (Kapovaya). Domed Hall, excavation 1, horizon 7. Artifacts
of limestone: 1 — Nucleated item — scraper; 2 — flakes are amorphous.
Photo by V.G.Kotov
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Puc. 7. Ilemepa lllyapran-Tamr (Kamosast). 3aa KymoabpHbIH, packor 1.
N3zneansa: 1 — nBoiHOM CKpeOOK KOHIIEBOM HAa MAaCCUBHOM ITAACTHUHE; 2 — TAACTHHA,

3 — mAacTHUHA C PETYIIBIO; 4 — OpyaHe C IITUIIOM Ha IAACTHHE; S5 — IoABeCKa U3 3yba Ma-
paaa; 6 — HyKAeyCc-CKpeOOK; 7 — OCTaTOYHBIH HYKAEYC; 8 — OTIIEN C PETYIIBIO 110 KParo U
PE3LIOBBIM CKOAOM; 9 — pyOsiliee opyaue Ha MacCUBHOM CKoae. 4 —rop. 5; 1, 3,5, 7 -
rop. 6; 2, 6, 8, 9 —rop. 7. Marepuaa: 1, 2, 6-9 — u3BecTHsK; 3 — dIIIMa; S5 — KOCTb;

4 — kpemeHnsb. Pucynku B.I'. KotoBa

Fig. 7. Shulgan-Tash (Kapovaya) cave. Domed Hall, excavation 1.

Artifacts: 1 — double end scraper on a massive plate; 2 — plate; 3 — retouched plate;
4 — tool with a spike on the plate; 5 — suspension from maral-deer tooth; 6 — nucleus-
scraper; 7 — residual nucleus; 8 - flake with retouch along the edge and incisive chisel,;
9 — a chopping tool on a massive cleavage. 4 — horizon 5; 1, 3, 5, 7 — horizon 6; 2, 6, 8,
9 — horizon 7. Material: 1, 2, 6-9 — limestone; 3 — jasper; 5 — bone; 4 — flint.
Drawings by V.G. Kotov
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fop. 8

Puc. 8. Tlentepa llyapran-Tamr (KamoBasy). 3aa Kymoabnslii. Packorn 1, kBagpate -6,
rop. 8. O66uTHIe KyCKH KaAbBIIUTOBBIX HaTeKOB. PoTo B.I'. KoToBa

Fig. 8. The Shulgan-Tash (Kapovaya) cave. Domed Hall. Excavation 1, squares G-6,
horizon 8. Ripped pieces of calcite deposits. Photo by V.G. Kotov

Puc. 9. Ilemepa Ulyapran-Tamn: (Kanoasy). 3aa KymoasHbili, packon 1, rop. 6.
[TpocBepaenHsbIi 3y0 Mapaaa. oo B.I'. KoroBa

Fig. 9. Shulgan-Tash (Kapovaya) cave. Domed Hall, excavation 1, horizon 6.
Drilled maral tooth. Photo by V.G. Kotov
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Puc. 10. Ilemtepa lllyabran-Tam (Kanosas).
3aa KynoawHbIH, packol 1, rop. 7. Abpa-
3UB Ha MaCCHUBHOM OTIIIEIle U3BECTHSKA.

@®oto B.I'. KoTroBa

Fig. 10. Shulgan-Tash (Kapovaya) cave.
Domed Hall, excavation 1, horizon 7.
Abrasive on a massive limestone flake.
Photo by V.G. Kotov
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Puc. 11. Ilemepa Hlyas-
raH-Tam (Kanosad). 3aa
KymoarvHusbI#i, packomn 1.
[Iaan ropuzoHTa 8. YCAOB-
HbIe 0003HaveHud: 1 — Ty-
¢oBBIE€ OTAOKEHHUST; 2 —
KOCTbh; 3 — KaMeHb;, 4 — HO-
Mep HaXOOKH; S5 — rAyOuHa.
Pucynok B.I'. KoToBa

Fig. 11. Shulgan-Tash (Ka-
povaya) cave. Domed Hall,
excavation 1. Plan of hori-
zon 8. Legend: 1 — tuff de-
posits; 2 — bone; 3 — stone;
4 — find number; 5 —
depth. Drawing of V. Kotov



Puc. 12. Ilemiepa lyasran-Tam (Kamo-
Bas). 3aa Kymoabnrslii. Packon 1, kB. ['-6,
rop. 8. M3BecTHAKOBAsS IIAUTA C IIITHOM
OXpEI (BepX), U3BA€UEHHAS U3 pacKoIa.
®oto B.I'. KoroBa

Fig. 12. Shulgan-Tash (Kapovaya) cave.
Domed Hall. Excavation 1, square G-6,
horizon 8. A limestone slab with an
ocher patch (top) extracted
from the excavation.

Photo bv V.G. Kotov

Puc. 13. Ilemepa lllyasran-Tam (Kanosag). 3aa Kynoapnslii. Packon 1. U3neaus u3 us-

BECTHSKA, ITOKPBITbIE OXPoii: 1, 2 — 000UThIE KYCKH U3BECTHSAKA; 3 — CKOA C PETYIIBIO —

ckobeAb(?); 4 — CKOA MACCHUBHBIH C HEraTUBaMH CHATHU C OKpAIIIeHHBIX II0BEPXHOCTEH;

S — 000UTBIM KyCOK C HETaTUBAaMH CHSTUH C OKpallleHHbIX IOBepXHOCTeH. 1, 4 — rop. 6;
2,3, S —rop. 7. Poto B.I'. KoroBa

Fig. 13. Shulgan-Tash (Kapovaya) cave. Domed Hall. Excavation 1. [tems made of lime-
stone covered with ocher: 1, 2 — chipped limestone pieces; 3 — cleavage with retouch -
a scraper (?); 4 — the chip is massive with negatives removed from painted surfaces;
S — a chipped piece with negatives removed from painted surfaces. 1, 4 — horizon 6;
2, 3, 5 — horizon 7. Photo of V.G. Kotov
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Puc. 14. Ilemepa lyasran-Tam (Kamnosag). 3aa Kynoasnaeiii. Packon 1, kB. ['-6, rop. 8.
Kamennsle opyaus: 1 — ckpebok; 2 — pe3duk; 3 — MUKpope3sel]; 4 — TpaHCBePCaAbHBIH
pesell-pe3yrK; 5 — TpaHCBepPCaAbHBIN pe3el-pe3duk; 6, 7, 12, 13 — pesupl; 8 — ocTpue-
IIpoBepPTKa; 9 — pparMeHT nmaacTuHel; 10 — yceueHHad MAACTHUHEI C PeTyIbio; 11 — MUK-
pooctpue; 14 — opyaue c muriom; 15 — ckpebok; 16 — pe3duk. 16 — KaAbIIUT,
ocTasbHOE — U3BECTH4K. Pucynku B.I'. KotoBa

Fig. 14. Shulgan-Tash (Kapovaya) cave. Domed Hall. Excavation 1, square G—-6, hori-
zon 8. Stone tools: 1 — scraper; 2 — carver; 3 — micro cutter; 4 — transversal cutter-
carver; S — transversal cutter-carver; 6, 7, 12, 13 — chisels; 8 — point-checking; 9 —
fragment of the plate; 10 — truncated plate with retouch; 11 — micro point; 14 — tool

with a thorn; 15 — scraper; 16 — carver; 16 — calcite; the rest is limestone.
Drawings by V.G. Kotov
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Puc. 15. ITemepa llyavran-Tam (Kanosag). 3aa Kynoapnsiii. Packon 1, kB. I'6-7, rop.
9. Kamennsnie opyausa: 1, 2, 5 — pe3nsl 60KoBBIe; 3 — pe3el] 60KOBOM KOMOMHUPOBAH-
HBIH; 4 — PparMeHT IIAaCTUHEI C pPeTylIbio; 6, 8 — ckpebku; 7, 9, 10 — octpus; 11, 12 —
pe3uuku. Marepuaa: 4 — gainma KopudHeBad; 11 — KaAbIIUT; OCTaABHOE — U3BECTHSIK.
Pucyuku B.I'. KoroBa

Fig. 15. Shulgan-Tash (Kapovaya) cave. Domed Hall. Excavation 1, square G6-7, hori-
zon 9. Stone tools: 1, 2, 5 — side cutters; 3 — side cutter combined; 4 — fragment of
plate with retouching; 6, 8 — scrapers; 7, 9, 10 — points; 11, 12 — carvers. Material:

4 — brown jasper; 11 — calcite; the rest is limestone. Drawings by V.G. Kotov
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Puc. 16. ITemepa lyabpran-Tain
(KarmoBag). 3aa KyroabHBIHN.
Packon 1, ropusontT 9. ®par-
MEHT HHUXKHeH YeAI0CTH Ou30Ha
C AMHUSIMHU, CAEAQHHBIMU OXPOH
Ha [TOBEPXHOCTH.

@®oto B.I'. KoroBa

Fig. 16. Cave Shulgan-Tash
(Kapovaya). Domed Hall. Exca-
vation 1, horizon 9. Fragment
of bison’s lower jaw with lines
made by ocher on the surface.

Photo by V.G. Kotov

Puc. 17. Ilemmepa Hlyasran-Tam (KanoBasy). 3aa Kymoassbiii. Packon 1, kBagpats: [-6, 7, ro-
pusoHT 10. Kamennsle uzneans: 1 — G0OKOBOM CKOA C TIPU3MAaTHYECKOTO HYKAEYCa; 2 — ITAa-
CTHHA C IIPUTYIIACHHOM CITMHKOM (2TUIIMYHOE IPaBEeTTHICKOE OCTpHE); 3 — OCTpUE, 4 — packKo-
AOTad TaAbKa C PETYIIBIO (PE3UHK); S — Pe3el AATepPaAbHBIN; 6 — OTIIEI C PeTyIILo; 7 — (hpar-
MEHT MUKPOIIAACTUHKH C IIPUTYIIACHHOH CIIMHKOMH; 8, 11— pe3rbl MHOroaceToyHsie; 9 — opy-
aue c muroM; 10 — pe3er-pe3yrk Ha 000HMTOM KycKe U3BecTHsIKa. Marepraa: 1 — KpeMeHb;
2, 7 — ssmma cepad; 3, 5, 6, 8-11 — u3BecTHsIK; 4 — KBapuuTo-rieciaHuk. Pucynku B.I'. Korosa

Fig. 17. Cave Shulgan-Tash (Kapovaya). Domed Hall. Excavation 1, squares -6, 7,
horizon 10. Stone artifacts: 1 — side chopper with a prismatic nucleus; 2 — plate with a blunt
back (atypical Gravettic tip); 3 — point, 4 — split pebble with retouch (carver); 5 — lateral cutter;
6 — flake with retouch; 7 — a fragment of a microplate with a blunt back; 8, 11 — multifaceted
incisors; 9 — tool with a thorn; 10 — cutter on a broken piece of limestone. Material: 1 — flint;
2, 7 — gray jasper; 3, 5, 6, 811 — limestone; 4 — quartzite-sandstone. Drawings by V.G. Kotov
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Puc. 18. llemepa llyasran-Tam (Kamo-
Bad). 3aa KynoapHnsrit. Packon 1,
KB. ['-7, rop. 10. XpycTasbHas rasedka.
Macmrrab B mm. @oto B.I'. KoToBa

Fig. 18. Cave Shulgan-Tash (Kapovaya).
Domed Hall. Excavation 1, square G-7,
horizon 10. A crystal pebble.
Scale in mm. Photo bv V.G. Kotov

Puc. 19. Ilemnepa llyasran-Tamt (KartoBag). 3aa KyroasHbIi, packorn 1, k. [-6, 7, rop. 11. Ka-
MEHHBbIE OpyHisl. 1 — opyaue C IHUIIoM; 2, 4 — MEKPOOCTPHS C PETYIIHPOBAHHBIE KPaeM;

3 —mpokoaKa; 5, 10, 11, 12, 14 — pesipl OOKOBBIE; 6 — OCTPHE C TPABUPOBAHHBIMU AMHUSAMH Ha
nopcaae; 7 — OTILET C PeTyIlbio; 8 — ABoiHOe octpue; 9, 17, 19 — pe3unky;; 13 — CKpeboK yTao-
BaTBIH BBICOKOH (popMbI; 15 — pesert 60KoBO# ¢ octpueM; 16 — ckpebok ¢ rmriom; 18 — pesert
nBoHHOM; 20 — CKpeOOK BBICOKOM popMEI; 21 — cKpebao TipomoabHoe. Marepraa: 1 — KaAbITUT,
OCTaABHOE — U3BECTHAK. Prucynku B.I'. KoroBa

Fig. 19. Cave Shulgan-Tash (Kapovaya). Domed Hall, excavation 1, square G-6, 7, horizon 11.
Stone tools. 1 — tooll with thormn; 2, 4 — micro-point with retouched edges; 3 — piercing; 5, 10, 11,
12, 14 - lateral scrapers; 6 — point with engraved lines on the dorsal; 7 — flake with retouch;

8 — double point; 9, 17, 19 — carvers; 13 — angular scraper of tall shape; 15 — lateral cutter with
a point; 16 — scraper with thorn; 18 — double cutter; 20 — a scraper of tall shape; 21 — longitudi-
nal scrapers. Material: 1 — calcite, the rest being limestone. Drawings by V.G. Kotov
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Puc. 20. Ilemepa llyabran-Tamr (Kanoast). 3aa KymioabHbIH, packor 1, rop. 11. Ocrpue Ha
OTILIETIE U3 H3BECTHAKA C IPaBHPOBKAMHU Ha ITOBEPXHOCTH. YYaCTOK Kpas CO CA€IaMH HC-
noAb3oBaHUs Ipu 10-KpaTHOM yBeanmdeHuu. Macirrab B Mm. @oto B.I'. KoToBa

Fig. 20. Cave Shulgan-Tash (Kapovaya). Domed Hall, excavation 1, horizon 11. Point on a
flake of limestone with engraving on the surface. A section of the edge with traces of use at
10x magnification. Scale in mm. Photo by V.G. Kotov

Puc. 21. Tlemtepa Illyasran-Tam (Kanosag). 3aa KynoabHsbi#, packon 1, rop. 11. Pa6o-
Jasg KpoOMKa peslia ABoMHoro (puc. 19, 18) npu necaTuKpaTHOM yBEAUYEHUH.
®oto B.I'. KoToBa

Fig. 21. Cave Shulgan-Tash (Kapovaya). Domed Hall, excavation 1, horizon 11.
The working edge of the double cutter (fig. 19, 18) with tenfold magnification.
Photo by V.G. Kotov
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Puc. 22. Ilemiepa lllyasran-Tam (KanoBasa). 3aa KynoabHbeii, packon 1, kBaapatsl -6,
7, ropusoHT 12. U3neausa: 1 — noaoto; 2, 3 — pparMeHThI KOCTSIHBIX UTA; 4 — OCTpHE-
pe3vuK; 6 — IAacTUHA; S5, 7 — pe3unK; 8 — MHOro(paceToYHbIN pesell;, 9 — peselr ABOHHOH
OOKOBO Ha maacTuHe c petyinbio; 10 — ckoa ¢ perymbio. Matepuaa: 1, 4, 5, 7-9 — u3-
BecTHSK; 10 — KaAbIIUT; 6 — KpeEMEHB YepHBIN; 2, 3 — KocTb. Pucynku B.I'. KotoBa

Fig. 22. Cave Shulgan-Tash (Kapovaya). Domed Hall, excavation 1, squares G-6, 7,
horizon 12. Artifacts: 1 — chisel; 2, 3 — fragments of bone needles; 4 — cutting edge;
6 — plate; 5, 7 — carver; 8 — multi-groove cutter; 9 — double side cutter on the plate with
retouch; 10 — cleavage with retouching. Material: 1, 4, 5, 7-9 — limestone; 10 — calcite;
6 — black flint; 2, 3 — bone. Drawings by V.G. Kotov
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Puc. 23. Ilemepa llyasran-Tam (Kanosag). 3aa
KymioapHsiH, packor 1, rop. 12. dparmeHTHI KO-
cTaHbIX ura. Macimrab B mm. ®oto B.I'. KoToBa

Fig. 23. Cave Shulgan-Tash (Kapovaya).
Domed Hall, excavation 1, horizon 12.
Fragments of bone needles.

Scale in mm. Photo by V.G. Kotov

Puc. 24. Tlemepa llyabran-Tamr (Kanosasi). 3aa KyroabHbIi, packon 1, kBagpats! -6, 7,
ropusoHT 13. M3neansa: 1 — MenuaabHbIN (pparMeHT KOCTSHOM HUTaAbl; 2, 3 — ocTpud; 4 — CKpe-
00K; 5 — mpokoAKa; 6 — pezelr; 7, 10 — pe3uankH; 8 — ckpebao ¢ ocTpueM; 9 — MOAOTOBHIHOE
opyaue; 11 — ckpebao aBoiiHoe. Martepraa: 1 — Kocth; 2-9, 11 — u3BecTHsK; 10 — KaABIUT.
Pucynku B.I'. KotoBa

Fig. 24. Cave Shulgan-Tash (Kapovaya). Domed Hall, excavation 1, squares G-6, 7, hori-
zon 13. Artifacts: 1 — medial fragment of bone needle; 2, 3 — points; 4 — scraper; 5 — piercing;
6 — cutter; 7, 10 — carvers; 8 — scraper with a point; 9 — chisel tool; 11 — double-scrape. Ma-
terial: 1 — bone; 2-9, 11 - limestone; 10 — calcite. Drawings by V.G. Kotov
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Puc. 25. Tlemepa Hlyabran-Tar (Karo-
Bas). 3aa KymioabHBIH, packor 1, KBaa-
patel [-7, rop. 13. Pe3unk 1o KaMHIO
Ha MaCCHBHOM aMOPMHOM CKOAE H3
HU3BECTHSAKA C IIITHAMH OXpPbI Ha pabo-
4geli noBepxaocTu. Poro B.I'. KotoBa

Fig. 25. Cave Shulgan-Tash (Ka-
povaya). Domed Hall, excavation 1,
squares G-7, horizon 13. Stone carver
on a massive amorphous chip of lime-
stone with ocher spots on the working
surface. Photo by V.G. Kotov

Puc. 26. Tlemepa llyabran-Tamr (Kanosasy). 3aa KyroabHbIi, packon 1, kBagpats! -6, 7,
ropu3oHT 14. KamenHnsie usneaus: 1, 2 — maactuHky; 3, 14 — naactunsl; 4, 6, 10, 11, 12 -
pesibr; S5, 16 —pe3yuky; 7 — peTynIep-oT:KUMHUK Ha Tasedke; 8 — CKPeOOK IIPsIMOM-Pe3yHK;
9 — ocTpHeE C peTyLUINPOBAaHHBIM KpaeM; 13 — pesell HollepedHbIii; 15 — pesely IINIIOBHUIHBIN.
Marepuaa: 1-3, 5, 6,9, 11-16 — u3BecTHIK; 4, 8 — KaabluT; 7, 10 — KBApIIUTO-TIECIAHUK Ce-
prlii. PucyHok B.I'. KoroBa

Fig. 26. Cave Shulgan-Tash (Kapovaya). Domed Hall, excavation 1, squares G-0, 7,
horizon 14. Stone products: 1, 2 — plates; 3, 14 — plates; 4, 6, 10, 11, 12 — chisels; 5, 16 —
cutters; 7 — retoucher-squeezing device on a pebble; 8 — straight-saw scraper; 9 — point with
a retouched edge; 13 — transverse cutter; 15 — spiny cutter. Material: 1-3, 5, 6,9, 11-16 —
limestone; 4, 8 — calcite; 7, 10 — gray quartzite-sandstone. Drawing of V.G. Kotov
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COXPAHHOCTbD ITAAEOAUTHYECKOHN JXUBOITUCH
IIEIIEPBI INIYABI'AH-TAIII

I0.C. Aaxuunkmnii!

[IpupoaHbie ycAOBHUHL, B KOTO-
PBIX TBICIYH A€T CYILECTBOBaAH IIa-
AeoAUTHYECKHEe u3o00paxkeHus I[le-
HIephbl XapaKTepU3yI0TCs, Kak Hebaa-
TOIIPUSTHBIE ¥ OY€Hb He0AAroIpUaT-
HbIE 1A UX COXPAHHOCTH. B oTandne
OT MHOTUX Heuep 3anagHoii EB-
pOIIbI, KOTOpPbIE OBIAM «3alledyaTaHbl»
ob6BasaMM, OHU IIOABEPTAAUCH IIOCTO-
AHHOMY HETaTUBHOMY BO3A€HCTBHIO
KOMIIA€KCA pa3pylIarolIiX HeraTUuB-
HBIX IIPOIIECCOB, TAABHBIMH H3 KOTO-
PBIX SBAGIOTCH MHKPOKAMMATHYE-
CKIE U TUAPOAOTHYECKHUE. ITOMY CIIO-
COOCTBOBAAO CTpPOEHHE IIelIephl, ee
Mopdoaorusi: OOABIIIME pa3Mephl II0-
AocTel, OaaronpuUsTHBIE OAS aKTHUB-
HOTO BO3QyX0OoOMeHa C IIOBEPXHO-
CTBIO U HaAW4YUE HWHTEHCUBHOHU Tpe-
IITTHOBATOCTU MacCHUBa, CIIOCOOCTBY-
IoIe WH(UABTpPAIIMU U [JaKe HH-
daroalli KapCTOBBIX BOJ B IIOAOCTHU
nemepbl. Hamboaee OAaromrpudgTHBIE
YCAOBHSI COXPAHHOCTH H300paskeHUH
CYILIIECTBOBAaAM Ha BTOPOM 3TazKe Iie-
mepel B 3aae PucyHkoB. OH ynaseH
oT nmoBepxHOoCcTH Ha 320 M, 1 IpUOAU-
3uTeAbHO Ha 110 M OT MUKpPOKAHWMA-
TUYECKOro bapbepa, II03TOMY BO3aeH-
CTBHE Ha PUCYHKH ITOBEPXHOCTHBIX
BO3IyXOTOKOB TaM OBIAO CpaBHHU-
TeABHO HeOOABIIUM (pHC. 1).

Tem He MeHee, TeMIepaTypHbIE
KoAe0aHUS U BO3/IEHCTBHE arpeCcCHUB-
HOH KOHJIIEHCAIIMOHHOHN U IIA€HOYHOM
BAAr¥ IIPUBEAU 34 ITPOIIEAIINE ThICSI-
YeAeTHsI K CYIIEeCTBEHHOM aerpana-
U u300pazkeHudl. OHH IOTEPSAU
PE3KOCTb KOHTYPOB — IIA€HOYHAas
BAara crocobctBoBasa auUPPy3UU
Kpacuread (puc. 2).

N300paxkeHuss CTaAu  Cylle-
CTBEHHO OAenHee U, BHUAUMO yTpa-
TUAU IIepBUYHbIE 1BeTa. Cyad 110 IIo-
AUXPOMHOMY XapaKTepy KOMIIO3U-
nuu «Aomaaku 3asa Xaocar, KoTopad
BCKOpPE IIOCA€ CO3JdaHusa Oblra IIO-
KpbITa HATEYHON KOPOM U COXpPaHU-
AaCh, Ha MOMEHT BCKpPBITH4, A0CTa-
TOYHO XOPOIIIO, [IepPBOHAYAABHO U300-
paskeHUd Ielepbl ObIAM MHOT'OIIBET-
HBIMU U ApKUMHU (puc. 3).

OCHOBHOM OIIACHOCTBIO A4 CO-
XPaHHOCTH H300pazkeHUd 3asa Pu-
CYHKOB ${IBASIETCH IIA€EHOYHad BAara,
obpasyromiascsa Ipu IIporeccax KOoH-
JEeHCAallUl B BEPXHEU 4YacTH 3amnam-
HOM CTE€HBI M Ha IIOTOAKE 3asa. Hawm
MHOTO pa3 IPUXOAHUAOCH HaOAIOATD,
KaK A€TOM B YCAOBUSX JKapKOM IIO-
roabl, yCUAEHHOTO BO3QyXOOOMeHa U
KOHAeHCaTooOpa3oBaHud, obpa3syro-
madcd IIPU 3TOM IIA€HOYHAad Baara
CTeKaeT BHU3 II0O CTeHe, obOpasyd
dpoHT YBAQXKHEHU. Bepxuasa
yBAQXKHEHHasl 4YacTb CTEHBI 0Ooaee
TeMHad, HUXHSLI — Ccyxad OCTaeTcd
cBeTaor. CKOPOCTBH IE€PEABUIKEHUS
dpoHTa yBAAXKHEHUS [OOCTATOYHO
BBICOKA — BCH CT€HA yBAAXKHSIETCH B
TE€YEHUHN OBYX—TPeX CyTOK. VMeHHO
3TOT IIpolLecc IEPHUOANIECKOTO
YBAQXKHEHHSI W OOCBIXaHHUS CTEHBI
OPUBOAUT K pPaCCEeMBaAHUIO Kpacu-
Teass m3o0paxkeHuil. [locae BHempe-
HUA METOAVWKH YCTAHOBKH B AETHEE
BpeMd BKpaHa mnepen OAMKHUM KO-
AOAIIEM HaM YAAaAOCh CYIIECTBEHHO
YMEHBIIUTh  KOHAEHCATO0Opa3oBa-
HUeE B 3aA€ PUCYHKOB U CyIIIeCTBEHHO
YMEHBIINUTh YBAAQXKHEHHE 3allagHoOM
CT€HbI. BTOpBIM HEraTUBHBIM IIPO-
IIECCOM, BAUSIOIIUM Ha COXPaHHOCTH

1 Bcepoccuiickuii Hay4HO-HUCCAEIOBAaTEABCKUH reosorudeckuiit mHcTutTyT um. A.Il. Kapnuackoro,
Pycckoe reorpadudeckoe obmurectBo (Caukr-IleTepOypr, Poccus).



PHCYHKOB 3allafiHOM CTE€HBbI, SBAS-
eTcs PHUABTPAIINI KapCTOBBIX BOJ 4e-
pe3 TpeuyHbl. JloCTaTOYHO dYacTo
KpacHbIli MaMOHT U B MEHBIIIEH CTe-
neHH MoMaHTEHOK, OKa3bIBalOTCS
YBAQXKHEHHBIMM MMEHHO II0 3TOH
OpHU4YrHe. PUCYHKY BOCTOYHOM CTEHBI
3ara PUCYHKOB yBAaXKHSIOTCS 3HAYU-
TEABHO MEHBIIIE U UMEIOT AYYIIIYIO CO-
XpaHHOCTh. Ha Hell eCTb TOABKO OIWH
y4acToK pa3dMepoM OKoAao 10x5 cm Ha
Boapmio# Tpamnenuu, KOTOPBIHA 4acTo
YBAQXKHSIETCS IIPH HWHOPUABTPALIUU
BOIbI, BUANMO, U3 BepxHero maaoro
osepa.

TpeTuit HeraTuBHBIH IIpoOIliecCc,
BAUSIIOIIUY Ha COXPaHHOCTh HM300pa-
KeHUuH 3asa PuUcyHKOB — 3T0 oOIree
YBAQXKHEHHE, BBI3BIBAEMOE KalleXKOM
B BOCTOYHOM YaCTH 3aAad B HECKOAB-
KHUX METpax Iepes BOCTOYHOHU CTEHOH
C puUCyHKaMHu. TeopeTH4ecKHu Cylile-
CTBYE€T BO3MOXKHOCTH YyMEHBIIIEHHUS
HMH(UABTPAILINN TTOBEPXHOCTHBIX BOJ
B 3aA, HO [AS 3TOrO HeoOXOAHMMO
O4YE€HBb TOYHO BBIIBHUTH ITOTAOIIAIOIIHE
TPEIMHBl Ha IIOBEPXHOCTHU, IIPHU
9TOM, OHU MOTYT OBITH U He Hal ca-
MHM 3aA0M, a CMEIIEHbI B CTOPOHY.
Kpome Toro, ruapousoadanud mUTaro-
IIUX TPELUIMH [O0CTaTOYHO [I0POToe
MEPOIIPUATHE U HET YBEPEHHOCTH,
4TO OOIIMpHAs SIIHMKapCTOBas 30HA
MOZKET OBITh IepeKpbITa B HEOOXOIH-
MOM MacuITaoe.

[Tporieccrl merpagaiyu u3odpa-
JKEeHUMN 3asa PUCYHKOB CyIIIeCTBEHHO
YCHAHWAHUCH IIOCA€ PACYUCTKH CTEH,
KOTOPYIO IIPOBEAH COTPYAHHKH
O.H. Bagepa. 1o 3TOro TAMHHUCTBIE U
KaABLIUTOBBIE IIA€EHKH B KaKOH-TO
Mepe IIPeIOoXpPaHsSIAU H300paskeHUsd
OT pa3pyLIeHUd.

HN3006pazkeHusa IIepBOro 3Taxa, B
IIEAOM, UMEIOT 3HAYUTEABHO XyIIVIO
COXpaHHOCTb. HekoTopele M3 HUX B
KymoaApHOM 3ase HaxoOdaTcs HIpaKTH-
YeCKH Ha MHUKPOKAHMAaTH4YECKOM Oa-
pbepe, B 160 M OoT BXoza B eHiepy U
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AETKO NOCTYIIHBI. MHOTHE u3o0pazke-
HUS BBITASAAT KaK pas3MbITble Oael-
HbI€ PO30BbIe IITHA (pUC. 5).

N3o0paxkenue «Kymepray» Ha
BOCTOYHOM cTeHe Ha 70 % yHHUYTO-
KEHO — CKOAOTO, BUIUMO OCTATOYHO
OaBHO (pHuc. 6).

Haunboaee XOpoIIO COXpaHUACS
3Hak PemieTka (puc. 7), HO pacroao-
KEHHBIH panaoM 3Hak [auHHas Tpa-
Menud IIPOCMaTPUBAETCS C TPYAOM
(puc. 8).

HekoTopble 3HAKU MEePEKPHITHI
IIAOTHBIMHU KaABIIUTOBBIMHU HaTe€KaMU
HAU TOACTBIM CAOEM HUTOABYATHIX KPH-
crannoB  (puc. 9). IlpumeuareseH
dakT HaAW4UsS H300paKeHUH Ha
TABIOE, ymaBlIel C IOKHOM CTEeHBI
3asa. OTMeYeHBI cAydau 3arpssHe-
HUS U MEXaHUYECKOT'0 ITOBPEXAEHUT
n300paskeHUN AIOIbMH.

CoxpaHHOCTBb H300paskeHul He-
CKOABKO VAyYIIIa€TCS BrAyOb IIe-
niepsl. B 3aae 3HaKOB BCTpedaroTcd
n300paskeHNnd IOCTATOYHO XOpOoIIei
coxpaHHOCTH (puc. 10), HO GoablIasd
4acTh IPOCMATPUBAETCH C TPYAOM U
PacCII03HAETCS TOABKO ITOCAE€ KOMITBIO-
TepHOH Mern(poBKH.

Boarb1mras yacTe 3TUX U300pazke-
HUN HaXOOUTCS II0J CAOEM MHUKPHUTA
U IA€HOK HaTeKOB. OHU OyayT BBISIB-
A€HBI U HCCAEIOBAHBI IIPU MNAAHUPY-
IOLTUXCS B OyAyIIlleM pacyucTkax. Tak
y2Ke celyac, Iocae ymaseHus rpad-
dUuTH, CHOOCOOCTBYIOIIETO HEKOTO-
POMY YMEHBIIIEHHIO CAOS MHKPHUTA,
Ha CEBEPHOM CTEHE 3aAa BBIIBAEHO
HECKOABKO HESICHBIX HOBBIX 3HAKOB.

Boarpmmasg 4gacth u300paskeHUH
roTepsina 4YeTKOCTh, MHOTHE M3 HUX
Pa3MbIThI IA€EHOYHOH Baaroii. Hanbo-
A€e HMHTepecHad KoMIto3ulus 3yOpa
Ha 3alafHOM¥ CTeHe HaHeceHa Ha
3aab0aHa KpynHoM Tpemnwnbl. OHa,
HECMOTpPs Ha CPaBHUTEABHO BBICO-
KyI0 SIPKOCTB, IIOT€psdAa KOHTPACT-
HOCTh U yuTaeTcs c Tpynom. Ee yna-
AOCH UAEHTUPUIIUPOBATH TOABKO I10-
CA€ KOMITBIOTEPHOM 06paboTKH.



B 3aae Xaoca HaxoguTca Haubo-
A€€e HHTEpecHad KomIo3unuga ANo-
manku 3asaa Xaoca. OHa Obina 3a-
KpBbITa CAOEM KaABIIUTOBBIX HATEKOB
BCKOpPE IIOCA€ CO34aHusd OKoao 19
TBIC. A€T HA3a/ U II03TOMY COXpPaHU-
AaCh CpaBHHUTEABHO xopoiio. Kowmrio-
3UIUg Oblaa BCKpPBITA pecTaBpaTo-
pamu O.H. Bagepa. o 5Toro Ha
cTreHe ObIAA BUHA TOABKO OJIHA Kpac-
Had TO4YKa M3 KOTOPOM BBIMBIBAAaCh
oxpa. OKa3aaocCk, 4TO, II€PEKPhIBAIO-
mas HW300paskeHusl KaAbIIUTOBad
KOpa, MOIIHOCTBIO OKOAO YeThIPEX
CaHTHUMETPOB COCTOUT U3 TPEX CAOEB
(puc. 11).

BHenrHu#i caol caMblii MOIII-
HBIN, IIOPUCTBIH, HAITIOMHUHAaeT Kap0bo-
HaTHBIN Tyd. OH yIassgAcs pecTaBpa-
TOopaMu crameckou. CpenHuM caou
He [po3padHbId QapPopoBUIHBIN
Oeabrii. HuxkHU — OAyIIpO3padHbIN
TOHKO-HESICHOCAOUCTBIA COCTOSIIITHNH
U3 NEPEKPHUCTAAAN30BAHHBIX IIapaA-
AEABHO-IIIECTOBATBIX KPUCTAaAAOB
KaABILIUTA cofepKaA B cebe CAOH Kpa-
curead. H3o0pazkeHUss HaAHOCHAUCH
OPEBHUM XyOOXKHHUKOM B IIpOIlecce
ero ¢opmupoBaHud. PecraBpaTopsl
Cpe3aAu €ro CKAaAbIIEAEM, OCTaBASHA
TOHKHH IIOYTH IIPO3pPadyHbIN IIepe-
KPBIBAIOIIUNM KpPaCUTEAb, «3aIlUT-
HBIM» CAOM, HO B HEKOTOPBIX MeCcTax
OH OKa3aACs Cpe3aH U KPaCUTEAb ObIA
BCKpEIT. K coxxaaeHHio, TII0CA€
BCKPBITUS KOMIIO3UIIUU OHA HHUKaK
He OblAa IpeaoxpaHeHa OT pas3pylia-
ouwmx ¢axkropoB. Ee coxpaHHOCTH
BBI3BIBAeT HauboAblllee OECIIOKOM-
ctBo OHa KOppoOAUpPYETCHd KapCTo-
BbIMHU  HH(QPUABTPALIMOHHBIMU  BO-
OaM¥, HOCTYyHAaIONIMMU C IIOBEPXHO-
CTH U3 KaHbOHA, ¥ 3apacTeT MOAOYHO
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6eAbIM KaABITUTOM, YK€ 3aKPBIBIIUM
ee mpaByioo dYacTb. Kpome Toro, B
BEPXHEN A€BOM 4YaCTHU KOMIIO3UIIUU
Ha pucyHKe BepxHel aAomianu Haxo-
OUTCS 30HA ILIEAYIIEHUI C MEAKHMHU
y4acTKaMU yTpaTbl TOHKOTO KaABIIH-
TOBOTO CAOSI C KpacureaeM (puc. 12).
Iloq HUM BCKPBIAUCH TEMHBIE KOPHY-
HeBaTO-4YEPHBIE TOHKHE IIPOCAOU
«IIOACTUAQIOIIETO» CAOSI, 3aAeraro-
IIETO Ha TpPaHHUIlE HN3BECTHAKOBOM
CKaAbl M KaABILIUTOBBIX HATEYHBIX
KOp.

BusyaabHO OHHU ObIAM OIIpese-
A€HBI KakK IIPOCAOH KapOOHATHBIX
TUAPOOKHCAOB JKEA€3a, 3aAeralollyie
Ha rpaHUIle KOPEHHOTO U3BECTHSIKA U
HaTe€4YHOH KOPBI C KPACOYHBIM CAOEM.
HeobxomuMo OBIAO BBIACHUTL COCTAB
9TUX IPOCAOEB. A 3TOro 6BIAU OTO-
OpaHbI ITPOOBI ITOTO HHUIKHETO CAOS
BTOPUYHBIX 00pa30BaHUM IOTPaHUY-
HOTO C HU3BECTHSKOM CAOd CTEHHI,
IIO/ICTUAAIOIIETO KAABITUTOBBIE KOPHI.
[Ipo6BI OTOMpPaAUCH C yIacCTKOB, Te
KPaCOYHBIH CAOM OBIA yTpadeH U
IpeacTaBAsIAU cobot hparMeHThI KO-
POYEK THUAPOOKUCAOB TOAIIMHON He
b6oaee 1 MM 1 guamerpom 10 3 MMm. M3
Ipo0 ObIAM M3TrOTOBAEHBI MCKYC-
CTBEHHBbIE aHIIAUMDBI, HU3y4daBIIHECST
HaMM Ha MHHeparpou4ecKoM MHUK-
pockore (puc. 13).

Pe3yabTaThl UCCA€OBAHUA MOM-
TBEPAUAN BU3yaAbHOE OIIPELIEACHUE —
pa3AnYHBbIE THAPOOKHCABI JKEAE3a.
[anee OBIAO ITPOBEAEHO HCCAELOBA-
HHE 3THUX MHUKPOCKOAOB Ha IIpubdope
«MurpozoHm» B aaboparopuu BCE-
'EN. PesyabTaTbhl HCCA€NOBAHUA CO-
cTaBa Mpob MPUBOAATCS HUXKE B Tab-
aunax 1, 2 i 3.



Tabruua 1

CocTaB IpoOhI 1-THAPOOKHCABI JKeA€3a H3 «IIOACTHAAIOIILETO» CAOSI

Comepxa- | ATomapHBbIi Conepxa- HonHas xa-
OAeMeHT e B % % Ox1uicABI e B % pakTepu-
CTHKA

Mg 0,38 0,16 Mg O 0/14 0,01

Ca 0,37 0,42 CaO 0,52 0,03

Cr -0,04 -0,3 Cr2 O3 -0,06 0,00
Mn 0,22 0,18 Mn O 0,29 0,01

Fe 49,03 39,43 Fe2 O3 70,11 0,26

O 21,32 59,85 4,00

CymmMma 71,00 100 CymmMa 71,00

Kak BuaHO U3 TabAUIIBI, OCHOB-
HOM COCTaB IIPOCAOL IIPENCTABAECH
KOMIIA€EKCOM arperaToB MHHEPAaAOB,
colepzKalllxX XKEA€30 U TUAPOKCHUAb-
HYIO TPYIIILy — 9TO [€TUT, THAPOTETHUT,
AVMOHHUT U M. 0. HEMHOT'O IreMaTHUTa.
[IpoucxoxkneHre 9STUX MHHEPAAOB

MOZKET OBITh ABOSIKUM: 3TO HAU Ke-
A€30, IIPUHECEHHOE C IIOBEPXHOCTH U
OCazKJIEHHOE B 3aKapCTOBAaHHBIX Tpe-
IIMHAaX, AU MaTepHaA I€PEOTAOXKEH-
HBIX BKAIOUEHUN OypBbIX KEAE3HIKOB
M3 U3BECTHSKA MaccuBa. Kpome Toro,
BO3MOXKHO IIPHUCYTCTBHE OKHUCAOB Ke-
A€3a U3 OXPbl KPACOYHOT'O CAOS.

Tabruua 2

CocTaB NpoOBI 2-MapraHUOBLIX THAPOOKHCABI JKeAe3a
H3 «IIOACTHAAIOILIETO» CAOS

Comepxa- | ATomapHBbIiH Conepxa- Momnxas xa-
OAeMeHT e B % % OxucABI e B % pakTepu-
CTHKA
Mg 0,58 1,10 Mg O 0,69 0,08
Al 0,90 1,54 A1203 1,69 0,11
Si 1,24 2,05 Si 02 2,66 0,15
K 0,2 0,23 K20 0,24 0,02
Ca 3,04 3,50 CaO 4,25 0,26
Cr -0,04 -0,03 Cr2 O3 -0,06 0,00
Mn 27,19 22,88 Mn O 35,11 1,67
Fe 16,81 13,92 Fe2 O3 24,04 1,02
O 18,98 54,82 4,00
Cymma 68,90 100 Cymma 68,90

Cymma katuoHoB 3,30

MapraHIIOBHCThIE€ THUIAPOOKUCABI
COCTaBAGIOT IepUGEPUI0 3€PEH THU/-
POOKMCAOB XKeAe3a. 9To BTOPOoH atamn
UX U3MEHEHUs U pa3soxkeHusa. Cpeau
9THUX MHUHEPAAOB IIPHUCYTCTBYET IIH-
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POAIO3UT U pa3HoobpasHble T'HAPO-
OKHCABI Keae3a. MCToOYHHMKOM Map-
raHila BEPOSITHEE BCEr0 CAyKaT IIO-
BEPXHOCTHBIE BOJBI PydYbsd B KaHBOHE,
HO H€ MCKAIOYEHO, YTO 9TO MapraHell
BKPAaIIA€HHUKOB OypoTO KeAe3HsIKA.



Tabruua 3

CocraB HPOGBI 3-aAIOMOCHAHKATHAS JKEAe€3HCTAasaA BMellalouasa THAPOOKHCABI
MHHEpaAbHAasA Honooﬁpasonannaz cpena «IIOACTHAAKIIEro CAOs»

Comepxa- | AToMapHBIi Conepxa- Momnmas xa-
OAEMEHT e B % % Oxmucabl e B % pakTepu-

CTHKA
Na 0,18 0,26 Na2 O 0,25 0,02
Mg 0,40 0,53 Mg O 0,66 0,03
Al 6,10 7,25 A1203 11,53 0,047
Si 8,42 9,62 Si 02 18,02 0,63

K 1,00 0,82 K20 1,20 0,05
Ca 0,30 0,24 CaO 0,42 0,02
Cr 0,03 0,02 Cr203 0,05 0,00
Mn 0,31 0,18 Mn O 0,39 0,01
Fe 34,47 19,79 Fe2 O3 49,28 1,29
O 30,59 61,30 4,00

Cymma 81,80 100,00 81,80

CymMa KaTHUOHOB 2,52

Kak BHAHO U3 pe3yAbTATOB
ornpoboBaHus (Taba. 3.) oOCHOBHad
Macca IIPOCAOS COCTOUT H3 KEAE3U-
CTBIX AAIOMOCHAMKATOB, 3aMellaro-
IIIUX THUAPOOKHUCABI. PopMHUpOBaHHE
UX CBSI3aHO C BO3/IEHCTBUEM BO/J, I10O-
CTYTIAIOIIUX C IIOBEPXHOCTH U3 KaHb-
OHA W BeNeT K Pa3yHAOTHEHUIO CAOs
TUIPOOKHCAOB H €ro IIOCTEIIeHHOH
JE3UHTETrPAIH.

[TocaemoBaTEABHOCTHL  IIPOILEC-
COB, IIPOXOOSANIINX B 3ase Xaoca Ha
yCTyIe C KOMIIO3UIMEN «/\OLIaIKU»
MOZKEeT HHTEPIPETUPOBATHECS CAEMY-
OLIUM oOpa3oM. B raybokoii apeBHO-
CTHU — 3HAa4YUTEABHO Ooaee 19 ThIC. AeT
TOMYy Hasal IIPOU30IIAN OOBaABI

cBoZa, M o00pa3oBaACs CKaAbHBIU
YCTyII, Ha IIOBEPXHOCTH KOTOPOTO
MEOACHHO HA4YWHAIOT OTAaraTbhCd

TOHKHE CAOUMKHU HATEYHBIX KAABIIUTO-
BbIX CTaAarMHTOBBIX KOp. 3areMm
OPEeBHUM XyHOKHUK HAHEC Ha HHUX
KpacuTeAb, KOTOPBIY AUPYHOUPYET B
MHTEPCTUIIUN KaABIIUTOBOH KOPBI U
obpasyet «kKpacsaimi caoir. [Tpu u3-
MEHEHHUH KAUMAaTa B CTOPOHY IIOTEIl-
A€HUS U YBAQXKHEHHS B KOHIIE A€THU-
KOBOTO IIEepHOa, HAYNHAETCI aKTUB-
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HOE 3aKapCTOBAHHE TPEIINH B KaHb-
OHE, YTO IIPUBOAUT K PACHIMPEHUIO
IIOHOPOB U OOHMABHONW WHQUABTPA-
I[UHU, a 3aT€M U HH(AIOAIINH, [I0BEPX-
HOCTHBIX BOJ B 3aA Xaoca. 3aKapcTo-
BBIBAIOTCS TPELIMHBI Ha T'PaHHUIE
CKaAbHOTO cybcTpara M HaTEYHBIX
Kop. 2Keaezocomepzkaliie IIOBEPX-
HOCTHBIE€ BOABI OTAAralOT B HUX TUI-
POOKHUCABI 2Keae3a. Bo3MOXKHO, dYTO
YaCTUYHO, UICTOYHHUKOM JKEeAe3a IBAL-
AVICH Oypble 3KEAe3HSKU PYOOITPOsiB-
AC€HUS ¥ BKPAIIAEHHOCTH IIHPUTA
(cyabduna xeae3a) B u3BecTHsake. Ha
KaKOM-TO OJTalle, BOIABI AOKAABHO
OproOpeTaroT BOCCTAHOBUTEABHBIN
XapakTep B CBSI3U C IIOCTYIIA€HHUEM
TYMYCOBOTO BEIIECTBA C IIOBEPXHO-
CTHU. 3a CYET BOCCTAHOBAEHUMA TUAPO-
OKHCAOB 00pasyoTcd peaKue «po-
30ukm» nupura. Okoao 14 TvIC. A€T
Ha3aZl yBAAXKHEHHE KAWMATa IIpPHU-
BEAO K HOBOMY 3TaIly KopooOpa3oBa-
Hudg. PacTyT HaTeyHBIE KOpBI, BTO-
poro «papdopoBOro» U TPETHETO I10-
pUCTOTO — «Ty(POTro» CAOSI HATEKOB.
[anee, B 111eA€BbI€ TIOAOCTH, ITIOAYYEH-
HBbIe IIPU 3aKapCTOBAHHUU IIOHOPOB,
HIPOHUKAIOT BOABI, pPa3pPyIIAIOIIIe
TUIPOOKHUCABI «IIOACTHAQIOIIETO»



caogd. Bo3mozkHO, o0pa3oBaHUE cep-
HOM KHUCAOTBHI 34 CUET OKHCACHUS ITH-
pUTa, YTO YCHAMBAeT U YCKOpPSET
KapCTOBBIM  IIpollecc, HapyllaeTr
CBI3b CKaAbl C KAABIIUTOBBIMU KO-
pamu. IIpu BCKPBITUH CAOS HATEKOB

MOCKOBCKHUMH pecraBpaTopamMu
O.H. Bazgepa mpoiecc CyIiecTBEeHHO
aKTUBU3HUPYETCd, CHCTEMAa CTaHO-

BUTCH IIOAHOCTBIO «OTKpBITOM» B
HaCTOdIIMH MOMEHT Ha T'pPaHUIIE U3-
BECTHHKOBOM CKaAbl B CAOS HATEKOB
C «KPaCOYHBIM CAOEM» IIPOAOATKAETCH
aKTHUBHOE pa3pylIeHHE CAOS THUIPO-
OKHCAOB, 4YTO TpPO3UT OTCAOECHHEM
HaTEKOB OT CKaAbl U THOEABIO Bceil
koMmnosunuu. I1lpu satom 60 % camoit
KOMIIO3UIIMH HaM ITOKa HEH3BECTHEI,
U OHa MOXKeT OBITH pa3pyIIeHHOH
elre 10 Toro, Korjga O6yaeT BCKpbITa U
HccAaegoBaHA.

[IpoBegeHHBIE HAMH MEPOIIPHUSI-
TH4 [0 TaMIIOHaXy IIOHOpPoa B KaHb-
OHE€ IIPUBEAU K 3aMETHOMY YMEHBIIIE-
HUIO IIPUTOKA UH(PUABTPAIITMOHHBIX
BOJ B 3aA Xaoca, HO IIOAHOCTBIO IIpe-
KPaTUTh €T0 B YCAOBUSIX UHTEHCHUBHO
3aKapCTOBAHHOTO MacCHUBa HEBO3-
MOKHO.

MozxkeT OBITH, paIMOHAABHO
BCKPBITh KOMIIO3UIIMIO IIOAHOCTEHIO,
T. K. HHa4Ye OHa MOXKEeT ObITh YHUYTO-
JKeHa THUAPOXUMHUYECKUMH IIpOoIlec-
caMH U3HYTPH EIIE O0 €€ U3yIECHHUS.

Boabllass 4acTh H300paskeHu
3aaa Xaoca HaxXoadTcd Ha ero BO-
CTOYHOM CTEHE M Ha IIOTOAKE KpPYII-
HOH YIIAOIIIEHHOM HHUIIIH B €€ OCHOBa-
Huu. OHa noay4ynaa Has3BaHue llleap
3ana Xaoca. B Hellt HaxomutTca 22
3HakKa. [louyTn Bce OHHM HaHeceHBI Ha
IIAOTHBIM O€ABIM CAOH HATEYHOTO

KaAbIIHTA, C KOTOpPOro yIOaA€H
MUKpHUT. H300pakeHHuss  OOBIYHO
YBAQKHEHBI IIA€HOYHOM BAarou u

MHOTHE, BUANMO, IIOCTEIIEHHO 3apac-
TAIOT TOHKHUM CAOE€M O€eAOTO KaAb-
nura. Ha mukpure B lllean pasBuBa-
IOTC MHKPOMHIIETBI, TaM OIyIla-

138

eTcd 3amax HaeceHu. B 1meaoMm co-
XpaHHOCTh  u3obpazkenuit  Illeam
cpenudasa. Ha crene Haz lllearpro Haxo-
OUTCS KOMIIO3HUIIUSA AHTporioMopda,
cocTosIass U3 ABYX PHUCYHKOB: AH-
TporioMopca U H300pazKeHUs AO-
miaau. Kowmmosuiusa HUHTEHCHUBHO
YBAQKHAETCA IIA€EHOYHOM BAArow,
KOppoaoupyeTcss U, BO3MOIXKHO, dYa-
CTHU4YHO 3apactaeT. CoXpaHHOCTb AH-
TporomMopda — CpeaHssi, a AOIIaIu —
HUXKe cpenHed. BuauMmo emle B gpeB-
HOCTH OHa CHABHO IIOCTpagasa OT
KOPPO3UHU — MHOTHE AUHUU MIPaKTH-
4YeCKU HE€ BUIHBI, OIpPEeNEeACHHE PU-
CYHKa, KaK AOLIaAu, He OecCIOopHO.
Bo03MOXKHO, 4TO IIpU IOIBITKaxX pe-
craBparopoB O.H. Banepa, BCKpPBITH
AUHUH PUCYHKA U3-TIOM TIA€HOK KaAb-
IUTAa, OHU IIOCTPAMlaAH ellle DoABIIIe.

HUccaenyda cutyaniyio ¢ pe3KUMU
KoAebaHuaMu B atMmocdepe [lemtepbr
COLEpPIKaHUS YTAEKHCAOTO Trasa, MbI
BBISICHUAH, 4TO 3P(PEKT «BO3BPATHOU
arpecCUBHOCTH» IIPU yBEAWYEHUU
napuuasbHoro maBaeHus COz B at-
Mocdoepe IIerniepbl MOXKeT BbI3bIBATD
KOPPO3UI0 KaAbIIHTA CcybOcTpaTa pH-
CYHKOB U ITPUBOIUTD UX JleTpagallii.
Jast OOpPBEOBI C 3TUM SABA€HUEM MBI B
KayecTBE  JKCIEPUMEHTA  AETOM
2016 r. nepexkpreiau aa3 llIkyponep,
yepe3 KOTOpbld m3 HoBoro pairioHa
IIOCTyTIaA YTAEKHUCABIM Ta3 U [Jd0Ka-
3aAH, YTO TaKUM O00pa3oM MOIKHO
YAyYIIATh YCAOBHSI COXPaHEHUI KHU-
BOIIHCH.

B 11eaom, cutyaiiusi ¢ CoxpaHHO-
CTBIO H300paxkeHu# [lemiepb! oleHU-
BaeTcd, KakK  HebaarompusTHas.
[I[pakTH4YeCKH BCe H300paskeHUSd B
pasHoil Mepe IoABEprarTCs Hera-
THUBHOMY BO3AEMCTBUIO pa3pylliaro-
mx (pakTopoB U AerpanupyoT. Cra-
THUCTHUYECKHE I10KA3aTE€AU COXPaHHO-
cTu u3o0paxkeHuii I[lemmepbl mpuBe-
neHbl B Tabauile 4. CocrogHue nu300-
PasKeHUM OLIEHUBAEeTCsa YCAOBHO. K
H300pasKeHUIM C YIOBAETBOPHUTEAD-



HOM COXpPaHHOCTBIO OTHOCHATCH pPHU-
CYHKH U 3HaKH, UMEIOIINE OTHO3HAY-
HYIO0 HHTEPIIPEeTAaINI0, XOPOLIo pas-
AUYUMBIE, JOCTATOYHO KOHTPACTHBIE
C HE3HAUYUTEABHO HapYIIEeHHBIM Kpa-
COYHBIM caoeM. K cpemHnM OTHO-
CATCH — YBEPEHHO AU PUPYEMBIE C
TIOMOIIIbI0 KOMIIBIOTEPA, OAEIHBIE, HO
BIIOAHE Pa3AWYUMBIE T'AA30M, CO CAE-
JaMU pacCenBaHUd KpPacCHUTEAs U da-
CTUYHO TOBPEXIAECHHBIM KPaCOYHBIM

caoeM. K n3o0paskeHUsIM C HeyaZOBAe-
TBOPUTEABHOM COXPAHHOCTBIO OTHO-
carcd — HUAEHTH(PUKAIIUA KOTOPBIX
3aTpyAHeHa, HEOMHO3HAYHAa HAU He-
BO3MOXKHAa, OYEeHbL OAemdHBbIe, CAabO-
pa3sAUYUMble, B T. Y., BBIIBASIEMBIE
IIPHU O4YEHb SPKOM CBETE HAH MIPU
KOMITIBIOTEPHOM 00paboTKe, C pa3Mbl-
TBIMH KOHTYPaMH U CYIIIECTBEHHO I10-
BPEXKIEHHBIM KPAaCOYHBIM CAOEM.

Tabruua 4

CTaTHCTHYEeCKHE MMOKa3aTeAH COXPAaHHOCTH H300paxkeHnuii Ilemepsr (Ha 2014 r.)

CocrosggHue M300paskeHUH
3aanr [letteprl YnoBAETBOPUTEAB- Cpen- Hey/I0BACTBOPHTEABHOE
HOE Hee

PrcyHkoB 13 4 11
KynioabHBIH 2 4 47

3HaKoB 3 7 52

Xaoca 7 13 29

Bcero B niemepe 25 28 139

Bcero B Ilemmepe B

%% 13 14 73

[lo mpuBeneHHBIM OAaHHBIM XO-
POIIIO BHUAHO, 4TO 3aA PHCYHKOB BBI-
neasgerca boaee xopolredl COXpaHHO-
CTbIO M300pazkeHuH, a KyIoAbHBIH —
HauXyaled. 1o, Kak ObIAO yKa3aHO
BBIIIIE, OOBSICHAETCS IIPEKIE BCETO
MUKPOKAUMATHYECKUMH YCAOBUIMHU
B 9THUX IIOAOCTHX.

Hammu meponnpusaTis o KOppek-
THUPOBKE MUKPOKAUMATA IIELIEPHI,
YMEHBIIEHUIO IIPUTOKOB KapCTOBBIX
BOJ B 3aA Xaoca U YTAEKHCAOTO rasa
U3 JaAbHUX PaAMOHOB IElIephbl B 3HA-
YHUTEABHOM CTEIIEHHU YAYYIIAIOT CUTY-
alyio, HO IIOAHOCTBIO PEIIUTH IIPO-
0AeMy COXpaHEHUS ITAA€OAUTHYIECKUX
U300paskeHU TII0Ka HEBO3MOXKHO.
Heob6xonumo mmocae neTasbHOr0, KOM-
IIA€KCHOT'O MCCA€NOBAaHUS H300pazKe-
HUH IIPOBECTU HUX 3aKPEIAEHHE C II0-
MOIIBIO TUAPOPOOHBIX TOKPBITHUH, HE
00pa3yIomxX T'ePMETUYHOTO CAOd U
He BBI3BIBAIOIIIETO IIEAYIIeHUd CyO-
crpara. B Hacroamuii MOMeEHT Ha 3a-
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nazie Takue IIperaparbl paspadaTbI-
BaroTcsd Ha 0a3e HAHOTEXHOAOTHH.
[Tocae mx ycmemrHo#t amnpobaliiuu B
rerepe Ha MOAEASIX, UX MOXKHO OyeT
IIPUMEHHUTD [IAS 3aKPENAeHUs H300-
paskeHuii. OuyeHb MHOTHE H300pazke-
HHUYd B HaCTO4IIMM MOMEHT IIEpe-
KPBITbI CAOEM MHKpPHUTa U HUIroAbYa-
TBIX KPHUCTAAAOB, O0€AOT0 HATEYHOIO
KaabpliuTa. [IpeacTouT mpoBEeCTH UX
PaCYUCTKY M IIOCAEAYIOIIEE 3aKpEeIl-
aeHUe. B meaoM, mpobaema coxpane-
HUS H300pa’keHUH MOXKeT ObITh
YCIIEIITHO peIrieHa, HO Al 9TOr0 HeoO-
XOAWMO CYIIeCTBEHHOE (PHHAHCHUPO-
BaHUeE, IIPUBAECYEHHE BBICOKOKAACC-
HBIX CIIEIIUAAHCTOB — PECTABPATOPOB,
KOTOPbIE JOAXKHBI paboTaTh B TECHOM
KOHTAKTE€ C YYE€HbIMU-ECTECTBEHHU-
KaMM, KOTOpbIe U3y4aloT IPUPOIHBIE
MIPOIIECCHI, IPOUCXOASIIHNE C U300pa-
KEHHUSMH B CAOXKHBIX II€IIEPHBIX
YCAOBHUEX U OCYILECTBASIIOT KOHTPOAD
3a UX HU3MEHEHHSMU IIPHU pecTaBpa-
IIMOHHOM IIPOILIECCE.
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PRESERVATION OF THE PALAEOLITHIC PAINTING
OF THE SHULGAN-TASH CAVE

Yu.S. Lyakhnitsky!

Natural conditions in which for
millenia Paleolithic images of the
cave have been in existence are char-
acterized as being unfavourable and
very unfavorable for their preserva-
tion. Unlike many caves in Western
Europe, which were «sealed» by land-
slides, they were subjected to a con-
stant negative impact of a complex of
destructive negative processes, the
main of which are microclimatic and
hydrological ones. This was facili-
tated by the structure of the cave, its
morphology: large cavity sizes, favor-
able for active air exchange with the
surface and presence of intensive
fracturing of the massif, which facili-
tates infiltration and even influx of
karst waters into the space of the
cave. The most favorable conditions
for the preservation of depictions ex-
isted on the second floor of the cave
in the Drawings Hall. It is removed
from the surface by 320 m, and is ap-
proximately 110 m from the microcli-
matic barrier, so the impact on the
surface air currents there had been
relatively small (fig. 1).

Nevertheless, the temperature
fluctuations and the effect of aggres-
sive condensation and film moisture
have led to significant degradation of
images over the past millennia. They
lost the sharpness of the contours —
film moisture contributed to the dif-
fusion of the dye (fig. 2).

The images have become much
paler and, apparently lost their pri-
mary colors. Judging by the poly-
chrome nature of the composition of
the «Little Horses of the Hall of
Chaos», which was soon covered with
a new crust and preserved, at the
time of discovering well enough, orig-
inally the images of the cave were
multicolored and bright (fig. 3).

The main danger to the preser-
vation of images of the Drawings Hall
is the film moisture formed during
condensation processes in the upper
part of the western wall and on the
ceiling of the hall. We have many
times observed how in summer, in
hot weather conditions, increased air
exchange and condensation, the film
moisture accumulates along the wall,
forming a moistening front. The up-
per moistened part of the wall is

1 Russian Geological Research Institute, Russian Geographical society (St.-Petersburg, Russia).



darker, the lower — the dry one re-
mains light. The speed of movement
of the humidification front is quite
high - the entire wall is moistened for
two to three days. It is this process of
periodic moistening and drying of the
wall that leads to the dispersion of
the image dye. After introducing the
technique of installing a screen in the
summer time in front of the near
well, we managed to significantly re-
duce the condensation in the Draw-
ings hall and to significantly reduce
the humidification of the western
wall. The second negative process af-
fecting the safety of the drawings of
the western wall is the in filtration of
karst waters through cracks. Quite
often the Red Mammoth and to a
lesser extent the Baby mammoth are
humidified precisely for this reason.
Drawings of the eastern wall of the
Drawings hall are moistened much
less and have better safety. On it
there is only one section measuring
about 10x5 cm on the Great Trape-
zium, which is often moistened by in-
filtration of water, apparently from
the Upper Small Lake.

The third negative process that
affects the safety of images of the
Drawings hall is a general humidifi-
cation caused by dripping in the
eastern part of the hall, a few meters
before the eastern wall with draw-
ings. Theoretically, it is possible to
reduce the infiltration of surface wa-
ter into the hall, but for this it is nec-
essary to accurately detect absorbing
cracks on the surface, while they
may not be above the hall itself, but
shifted to the side. In addition, the
waterproofing of feeding cracks is
quite expensive and there is no cer-
tainty that the vast epicarst zone can
be blocked at the required scale.

The process of degradation of
the images of the Drawings halls had
significantly increased after the wall
cleaning, which was carried out by
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O.N. Bader. Before that, clay and cal-
cite films protected the images from
destruction to some extent.

Images of the first floor, in gen-
eral, are much worse preserved.
Some of them in the Domed Hall are
located almost at the microclimatic
barrier, 160 m from the entrance to
the cave and are easily accessible.
Many images look like blurry pale
pink spots (fig. 5).

The image of «<Kumertau» on the
eastern wall has been destroyed by
70 % — chopped, probably a long time
ago (fig. 6).

The most well-preserved sign is
the Lattice (fig. 7), but the nearby
Long Trapezoid sign is hardly visible
(fig. 8).

Some signs are covered with
dense calcite deposits or a thick layer
of needle crystals (fig. 9). It is note-
worthy that there are images on a
block that fell from the south wall of
the hall. Cases of contamination and
mechanical damage to images by
people have been observed.

The preservation of images is
somewhat improved deep into the
cave. In the Hall of Signs there are
images of good enough safety
(fig. 10), but most of them are hardly
visible and are recognized only after
computer decoding.

Most of these images are under
a layer of mikrit and effusion layers.
They will be identified and investi-
gated in future clearings. So now, af-
ter the removal of graffiti, which con-
tributes to a certain decrease in the
layer of mikrit, several vague new
signs have been revealed on the
northern wall of the hall.

Most of the images have lost
their clarity, many of them are
blurred by film moisture. The most
interesting composition of a Bison on
the western wall is marked on a large
fracture of the cracks. Despite its rel-



atively high brightness, it lost its con-
trast and is difficult to read. It has
been identified only after computer
processing.

In the Hall of Chaos there is the
most interesting composition of the
little Horses of the Hall of Chaos. It
was shut by a layer of calcite deposits
a short time after its creation of
about 19 thousand years ago and
therefore preserved relatively well.
The composition was revealed by re-
storers of O.N. Bader. Before that,
only one red dot was visible on the
wall from which the ocher was
washed. It turned out that overlap-
ping images of calcite cortex, about
four centimeters in thickness, con-
sist of three layers (fig. 11).

The outer layer is the most ro-
bust, porous, like carbonate tuff. It
was removed by restorers chisel. The

middle layer is non transparent
porcelain white. The lower-semi-
transparent finely-non-laminate

stratum consisting of recrystallized
paralleling-calcareous crystals of cal-
cite contained a dye layer. Images
were applied by the Stone age artist
in the process of its formation. Re-
storers cut it with a lancet, leaving a
thin almost transparent overlapping
dye, a «protective» layer, but in some
places it was cut and the dye was
opened. Unfortunately, after discov-
ering of the composition, it was not

protected from destructive factors.
Its safety is of the greatest concern.
It is corroded by karst infiltration wa-
ter coming from the surface of the
canyon and overgrown with milky
white calcite that has already covered
its right side. In addition, in the up-
per left part of the composition in the
figure of the Upper Horse there is a
zone of peeling with small areas of a
thin calcite layer loss with a dye
(fig. 12). Under it, dark brownish-
black thin interlayers of the «under-
lying» layer, located on the boundary
of the limestone rock and calcite in-
filtrating cores, have been revealed.

Visually, they were defined as
interlayers of carbonate iron hydrox-
ides lying at the boundary of the
limestone and the streaky crust with
a colorful layer. It was necessary to
clarify the composition of these lay-
ers. For this purpose, samples of this
lower layer of secondary formations
of the boundary layer with limestone
of the wall underlying the calcite cor-
tices were selected. Samples were
taken from areas where the paint
layer was lost and where there were
fragments of crusts of hydroxides not
more than 1 mm in thickness and up
to 3 mm in diameter. Of the samples,
artificial polishing was made, which
we studied on a mineralogical micro-
scope (fig. 13).

Table 1

The composition of sample 1-iron hydroxides from the «underlying» layer

Element Contoent M| Atomic % | Oxides | Contentin % lonic pharacter—
Yo istics
Mg 0,38 0,16 Mg O 0/14 0,01
Ca 0,37 0,42 CaO 0,52 0,03
Cr -0,04 -0,3 Cr2 O3 -0,06 0,00
Mn 0,22 0,18 Mn O 0,29 0,01
Fe 49,03 39,43 Fe2 O3 70,11 0,26
O 21,32 59,85 4,00

Amount 71,00 100 Amount 71,00
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As can be seen from the table, the
main composition of the interlayer is
represented by a complex of aggregates
of minerals containing iron and a hy-
droxyl group - it is goethite, hydro-
getite, limonite and possibly a little
hematite. The origin of these minerals

can be twofold: it is either iron brought
from the surface and precipitated in
karst cracks, or the material of rede-
posited inclusions of brown iron ore
from the limestone massif. In addition,
the presence of iron oxides from the
ocher of the paint layer is possible.

Table 2

The composition of sample 2-manganese iron hydroxides
from the «underlying» layer

Element | Content in % | Atomic % Oxides | Content in % Tonic i(;gigacter—
Mg 0,58 1,10 Mg O 0,69 0,08
Al 0,90 1,54 A1203 1,69 0,11
Si 1,24 2,05 Si 02 2,66 0,15

K 0,2 0,23 K20 0,24 0,02
Ca 3,04 3,50 CaO 4,25 0,26
Cr -0,04 -0,03 Cr2 O3 -0,06 0,00
Mn 27,19 22,88 Mn O 35,11 1,67
Fe 16,81 13,92 Fe2 O3 24,04 1,02
O 18,98 54,82 4,00

Amount 68,90 100 Amount 68,90

Sum of cations 3,30

Manganous hydroxides form the
periphery of the grains of iron hydrox-
ides. This is the second stage of their
change and decomposition. Among
these minerals is pyrolusite and a vari-
ety of iron hydroxides are present. The

source of manganese is most likely the
surface waters of the stream in the
canyon, but it is possible that it is man-
ganese of phenocrysts of brown iron
ore.

Table 3

The composition of sample 3—-aluminosilicate ferruginous hosting hydroxides,
the mineral medium of the «underlying layer» newly formed

Element | Content in % | Atomic % Oxides | Content in % Tonic icsgigacter—
Na 0,18 0,26 Na2 O 0,25 0,02
Mg 0,40 0,53 Mg O 0,66 0,03
Al 6,10 7,25 A12083 11,53 0,047
Si 8,42 9,62 Si O2 18,02 0,63
K 1,00 0,82 K20 1,20 0,05
Ca 0,30 0,24 CaO 0,42 0,02
Cr 0,03 0,02 Cr208 0,05 0,00
Mn 0,31 0,18 Mn O 0,39 0,01
Fe 34,47 19,79 Fe2 O3 49 28 1,29
O 30,59 61,30 4,00

Amount 81,80 100,00 Amount 81,80

The sum of cations is 2,52
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As can be seen from the test re-
sults (table 3), the bulk of the inter-
layer consists of ferruginous alumi-
nosilicates replacing hydroxides.
Their formation is associated with
the impact of water coming from the
surface from the canyon and leads to
the decompaction of the layer of hy-
droxides and its gradual disintegra-
tion.

The sequence of processes pass-
ing through the hall of Chaos on the
ledge with the composition «Little
Horses» can be interpreted as follows.
In ancient times — much more than
19 thousand years ago, there were
falls in the arch, and a rocky ledge
appeared on the surface of which
thin layers of stagnant calcite stalag-
mite cores begin slowly to be depos-
ited. Then the ancient artist applied
a dye to them, which diffused in the
interstitium of the calcite cortex and
formed a «color layer». When the cli-
mate changed towards warming and
moistening at the end of the Glacial
period, active karsting of cracks in
the canyon begins, which lead to wid-
ening of the scores and to abundant
infiltration, and then to treakling, of
surface waters into the Chaos hall.
Cracks on the boundary of the rock
substrate and the stained corks be-
come covered with karst. Iron-con-
taining surface water deposits iron
hydroxides in them. It is possible
that in part, the iron sources were
brown ore minerals and dissemina-
tion of pyrite (iron sulphide) in lime-
stone. At some stage, the waters lo-
cally acquire restorative nature in
connection with receiving of humic
matter from the surface. Due to the
reduction of hydroxides, rare «rose-
lets» of pyrite are formed. About 14
thousand years ago, humidification
of the climate led to a new stage of
crustal formation. One observes
growing bark cracks, with the second
«porcelain» and the third porous —
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«tuffr layer of streaks. Further, in the
crevice cavities obtained by karsting
of the pores, water penetrates the hy-
dro- oxidants of the «wunderlying»
layer. Perhaps the formation of sulfu-
ric acid, due to the oxidation of py-
rite, which intensifies and acceler-
ates the karst process, disrupts the
bond of the rock wiht the calcite cor-
tex. At the opening of the layer of ef-
fusion by Moscow restorers led by
O.N. Bader, the process was signifi-
cantly activated, the system becom-
ing fully «open». At present, on the
boundary of the limestone rock and
the layer of the «colored layer», the
active layer of hydroxides continues
to be destroyed, which may cause the
detachment of the deposits from the
rock and the destruction of the entire
composition. At the same time, 60 %
of the composition itself is not yet
known, and it can be destroyed even
before it is revealed and examined.

The measures we carried out to
tamponize the ponoro in the canyon
led to a significant decrease in the in-
flow of infiltration water into the
Chaos hall, but it is impossible to
completely stop it in conditions of the
karst massif intensively forming.

Maybe it is rational to open the
composition completely, because
otherwise it can be destroyed by hy-
drochemical processes from inside
even before it is studied.

Most of the images of the Chaos
Hall are on its eastern wall and on
the ceiling of a large flattened pit at
its base. It was called the Chaos Hall
fissure. There are 22 signs in it. Al-
most all of them are deposited on a
dense white layer of calcareous cal-
cite from which the micrite is re-
moved. Images are usually mois-
tened with film moisture and many
apparently are gradually begin over-
grown with a thin layer of white cal-
cite. On micrite in the fissire micro-
mycetes develop, there is a smell of



mold. In general, the safety of images
is medium. On the wall above the fis-
sure there is a composition of an An-
thropomorph, consisting of two
drawings: an Anthropomorph and an
image of a horse. The composition is
intensively moistened by film mois-
ture, corroded and, possibly, is par-
tially grown over. The preservation of
the Anthropomorph is midling, and
that of the horses is below average.
Apparently even in ancient times, it
was badly damaged by corrosion —
many lines are almost invisible, the
definition of drawing being a horse is
not indisputable. It is possible that at
attempts of O. Bader’s restorers, to
open the lines of the drawing from
under the films of calcite, they suf-
fered even more.

Exploring the situation with
sharp fluctuations of Carbon Dioxide
in the atmosphere of the Cave, we
found that the effect of «recurrent ag-
gression» with increasing partial
pressure of CO? in the atmosphere of
the cave can cause corrosion of the
calcite substrate of the drawings and
produce their degradation. To com-
bat this phenomenon, by way of an
experiment in the summer of 2016,
we blocked the Shrokoderduct,
through which carbon dioxide was
supplied from the New Area and it

was proved that in this way it is pos-
sible to improve the conditions for
the preservation of the paintings.

In general, the situation with
the preservation of depictions of the
Cave is estimated as unfavorable.
Virtually all images are exposed to
various negative effects of destructive
factors and are degrading. Statistical
indicators of the preservation of im-
ages in the Cave are shown in ta-
ble 4. The state of the images is esti-
mated provisionally. Images with sat-
isfactory safety include drawings and
signs with unambiguous interpreta-
tion, clearly distinguishable, suffi-
ciently contrasting, having a slightly
disturbed color layer. Another group
of pictures are confidently decrypted
with the help of a computer they are
pale, but quite distinguishable with
the eye, with traces of dispersion of
the dye and having the paint layer
partially damaged. There are also im-
ages with unsatisfactory preserva-
tion identification of which is diffi-
cult, ambiguous or impossible,
which are very pale, poorly visible,
including those detected in a very
bright light or via computer pro-
cessing, with blurred contours and
the paint layer significantly dam-
aged.

Table 4

Statistical indicators of the preservation of images of the Cave (as of 2014)

Condition of depictions

Halls of the Cave Satisfactory Mediﬁm Poor
Drawings 13 4 11
Domed 2 4 47
Sighns 3 7 52
Chaos 7 13 29
Total 25 28 139
Total percentage 13 14 73

According to the data given, it is
clear that the Drawings Hall is distin-
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guished by better preservation of im-
ages, and the Domed one is the
worst. This, as indicated above, is



due primarily to microclimatic condi- the cave, they can be used to fixate

tions in these cavities. the images. Many of the depictions

Our measures to adjust the mi- are currently covered with a layer of
croclimate of the cave, reduce the mycrit and needle crystals of white
flow of karst water into the Chaos calcified calcite. It is necessary to
hall and that of the carbon dioxide carry out their clearing and subse-
from the remote areas of the cave sig- quent fixation. In general, the prob-
nificantly improve the situation, but lem of image preservation can be
it is not yet possible to completely successfully solved, but this requires
solve the problem of preserving the substantial funding, inviting high-
Paleolithic images. It is necessary, af- quality restorers, who are to work in
ter a detailed, complex study of the close contact with natural scientists
images, to fix them with hydrophobic who study natural processes that
coatings that do not form a sealed take place in the drawings in compli-
layer and do not cause the substrate cated cave conditions. These experts
to peel. At the moment in the West, are supposed to control their
such substances are developed changes during the restoration pro-
based on nanotechnology. After their cess.

successful testing on the models in
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Puc. 1. PucyHok — Boabiiol MaMoOHT U3 Komno3uuuu Noe 1 Ha BocTo4HOM cTeHe 3asa
PucyHnkoB (a). PUCYHOK HMeeT MAOXYI0 COXPAHHOCTh, HO BECbMa BEPOATHO, YTO IIEPBO-
Ha4YaAbHO OH OBbIA 3HAYHUTEABLHO 60A€e KOHTPACTHBIM, SPKHUM U IIOAUXPOMHBIM. Tak BbI-

TAAINUT PEKOHCTPYKIIMA PHUCYHKA, IIPOBEAEHHASA XyAOKHUKOM — aHUMAaAUCTOM
B.1O. YepHoraazoBbiM (0)

Fig. 1. Large mammoth from composition No. 1 on the East wall
of the Drawings hall (a). The figure is poorly preserved, but it is very likely that initially
it was much more contrasting, bright and polychrome. This is how the reconstruction
of the drawing appears, made by the animal artist V.Yu. Chernoglazov (6)
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Puc. 2. Pucynok Kpachsbi#i MmaMoHT 13 KoMmro3uninu Ne 2 Ha 3anagHoM cTeHe 3aaa Pu-
CYHKOB. XOPOIIIO 3aM€eTHO, YTO PHUCYHOK ITOTEPSIA KOHTPACTHOCTDL. DTO pe3yAbTaT Aud-
dy3uu, pasMbIBa KpaCUTeEAS 10/ AeHCTBUEM IIEPUOIUYECKOTI0 YBAAXKHEHUS,
IIA€HOYHOH BAAru

Fig. 2. Picture of a red mammoth from composition No. 2 on the western wall of the
Drawings room. It is clearly noticeable that the pattern has lost its contrast. This is
the result of diffusion, erosion of the dye due to periodic moistening,
plus film moisture

Puc. 3. Bung xommos3uiyu Aomniaku 3asa Xaoca BCKOPE IIOCA€ BCKPBITHA HU3-TION HaTed-
HOM KOPBI MOIITHOCTBIO OKOAO 4 cM. OHa uMeAa XOPOUIYI0 COXPAaHHOCTD,
U 0AM3KA K ITIOAUXPOMHBIM

Fig. 3. View of the composition Horses of the Hall of Chaos shortly after revealing from
under the waxy crust with a thickness of about 4 cm. It had good preservation, and is
close to polychrome
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Puc. 4. 3uak Tpanenusa Ha 3anaaHoM creHe 3asa PHCYHKOB,
Ha KOTOPOM HabAIOZIaeTCH AOKAABHOE ITSITHO YBAQXKHEHHT

Fig. 4. The Trapezium sign on the western wall of the Drawings Hall,
on which there is a local humid spot

Puc. 5. Pucynok Kpaitauit mamonT 13 Hummn KynoarHoro 3aaa,
CYILIECTBEHHO AETPaAupPOBAaBIINH IO BO3AEHCTBUEM MUKPOKANMATHYECKUX (PaKTOPOB,
KOH/ICHCAIITMOHHOM U IIA€HOYHOH BAaru

Fig. 5. Extreme mammoth from the Domed hall niche significantly
degraded under the influence of microclimatic factors, condensation and film moisture
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Puc. 6. Pucynok Kymepray Ha BocTOo4HOM cTeHe KyrioabHOTO 3aaa,
UMEIOIIHUY O4€Hb IIAOXYIO COXPAHHOCTD, YACTUYHO CKOAOTBIMN

Fig. 6. Drawing Kumertau on the eastern wall of the Domed hall
which is very poorly preserved, partially chipped

Puc. 7. 3uak Pemerka Ha BocTouHOM creHe KymmoabrHOTrO 3aaa,
HMEIOIIUY CPEAHIOI0 COXPaHHOCTD

Fig. 7. The Grid sign on the eastern wall of the Domed Hall
which has average presevation
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Puc. 8. 3Hak [JauHHAas Tpareius,
HMeIoIasl COXPaHHOCTb HUZKE CPpeIHEed U O4eHb OAeHbIe AMHUU

Fig. 8. The long trapezoid sign
which has presevation below the average and very pale lines

Puc. 9. Izo6pazkenune Ctpayc Ha 3anaaHoil creHe KymoabHOro 3aaa
YaCTUYHO TTEPEKPHITOE TOACTBIM CAOEM HUTOABYATBIX KPUCTAAAOB

Fig. 9. The image of an Ostrich on the western wall of the Domed hall
is partially covered with a thick layer of needle crystals
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Puc. 10. 3uak TpeayOell Ha CeBEPHOH CTEHE 3aAa
3HaKOB, UMEIOIINH YI0BAETBOPUTEABHYIO CO-
XPaHHOCTD, HO ITOIBEPraOLIHUHCS IIIEAYIIIEHHIO

Fig. 10. Sign of a Trident on the northern wall of
the Hall of Signs, having satisfactory preserva-
tion, but undergoing peeling

Puc. 11. Bepxuasa Aomiagka 13 KOMIO3UIINHM AOIIaAKU 3aAa Xaoca. BUIHBI TpaHUIBI pac-
YHCTKH PHUCYHKA, TPU CAOSI IIEPEKPHIBAIOIIMX €I0 HATEUYHBIX KOP (A — IIOBEPXHOCTHBIN ITIOPU-
cThIf, B — maoTHEIH «apdopoBblitr, B — moAymipo3padHbIi IepeKpUCTaAAN30BaHHbIH C Kpa-
cureaeM), I' — HOBoOOpa30BaHHBIN MAEHOYHBIH OEABIH U YIACTOK «IIOACTHAAOIIIETO» CAOST TH/I-

pookucAoB (/1)

Fig. 11. Upper Little Horse from the composition of the Little Horses of the Hall of Chaos.
The boundaries of the pattern clearing are visible, with three layers of overlapping filaments
strata of: (A — porous surface, B — dense «porcelain», B — translucent recrystallized with dye),

I' — newly formed white film and «underlying» layer of hydroxides (1)
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Puc. 12. 3oHa meAyllleHHd Ha pUCYHKe BepxHada ao-
m1asika ¢ OOHaKUBUINMUCS T'HIPOOKHCAAMHU U aAIOMOCH-
AVIKaTaMH XKeAe3a «II0JICTHAAIOIETO» CAOS

Fig. 12. The zone of peeling in the picture The upper lit-
tle horse with exposed hydroxides and aluminosilicates
of iron of the «wunderlying» layer

Puc. 13. AHIIAN( KOPOYKH «IIOACTHAAIOIIETO» CAOSI K3 30HBI IIEAYIIIEHHS Ha PUCYHKE
Bepxusasa aommaaka. [TceBmomopdo3a reTuTa mo KpUCTasAaM ITHPUTA, 00Pa3YIOIINM U30-
METPUYHYIO «PO30YKYy» B OCHOBHOH Macce AMMOHHUTOBOTIO arperara (a); IIpoKHAKHU Te-
TUTA, MEAKHE chepUYeCcKUe arperaTbl paglasbHO-AYIUCTOIO ACITHAOKPOKUTA U ITPO-
JKHUAKH OKHCAOB MapraHna (IIMPOAI03UTa) B OCHOBHOM Macce AUMOHUTA (0); IIPOKUAKH
THAPOOKUCAOB KEA€3a C PAAHAABHO — AYYUCTBIMHU C(PpepPHUUYECKUMHU arperaTaMyu aAloMo-
CHAMKAaTa JKeAe3a — AETIOIOKPOKUTA (B)

Fig. 13. Anschlif of the «underlying» layer is crust from the zone of peeling in the draw-
ing of the upper little horse. Pseudomorph of goethite on pyrite crystals, forming an
isometric «small rose» in the bulk of lemonite aggregate (a); goethite stems, small
spherical aggregates of radial-radiant lepidocrocite and veins of manganese oxides (py-
rolusite) in the bulk of limonite (6); veins of iron hydroxides with radial — radial spheri-
cal aggregates of iron aluminosilicate — lepidocrocite (B)
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Puc. 14. Pucynku Autporiomopda u 3oomopda (BUIAUMO AOIIIAAb) IAOXOH COXPaHHOCTH,
Ha BOCTOYHOM CTeHe 3aaa Xaoca

Fig. 13. Drawings of an Anthropomorph and a Zoomorph (apparently a horse)
of poor preservation, on the eastern wall of the Chaos Hall

HCIIOAb30BAHHE IIBETOBOI'O ATAACA NCS
IASI COCTABAEHHSI IAAMTPBI IEIEPHI INYABTAH-TALI
(KAIIOBOH)

A.C. ITaxyHoB!

Paboma svinonrera npu noddepxxke PODU, npoexm 16-01-00418

B pabore ¢ mnpousBeaeHUSIMHU
HACKaAbHOTO HMCKYCCTBa, BBIIIOAHEH-
HBIMH KPacKaMH, OJHOH U3 3a1a4 UC-
CAEIOBaHUS SBASIETCHA CIIeIIUPUKA-
M4 UX [[BeTa. Ha Hero BAUSAIOT MHO-
TOYHCAEHHBbIE (PAKTOPHI KaK CBSI3aH-
HbIE€ C COCTaBOM KPAaCKHU, TaK U He 3a-
BHUCAIIME OT HEro. Bo-TiepBBIX, IIBET
ompeneAsdeTcss TeM, KaKOW U3 XpoMa-
TUYECKUX MHUTMEHTOB COAEPIKUTCH B
Kpacke B HaUOOABIIIEM KOAHYECTBE.
Tak, HaTIpUMep, COeMUHEHHUS JKeAe3a

HauboAee YacTO HCIIOAB3YIOTCS C Iie-
ABIO IIPHUAAHUS KpacKe KpacHOTo (re-
MaTHUT) UAU JKEATOro (TeTHT) IIBeTa,
OMHAKO KpacCHbIE OXPhI MOTYT H3Ha-
YaABHO CoOJep3KaTh CMeCh MHHepa-
AOB, B PE3yABTATE YET0 IIBET KPaCHBIX
OXp 3a4acTyIO0 A€XHUT B XKEATO-Kpac-
HOM obaactu. TeM He MeHee, UMesd
BO3MOKHOCTb OIPENEAUTH TOYHBIE
XapaKTEePUCTUKHU I[BeTa KPAaCKH, MBI
MOKEM IIOAYYHUTH IIEPBUYHYIO WH-
dopmairo o ee cocraBe. CBS3b

I [eatp ITaaeonuckyccrBa, Uuacruryt apxeoasoruu PAH (Mocksa, Poccus).



MEXKIy IIBETOM M COCTaBOM BO3-
MOZKHO HCIIOAB30BaTh OAT KAACCU(DU-
Kalluu U OOBEKTHBHOIO CpPaBHEHUH
KpPacoK Ha pa3HbIX PUCYHKaX OJHOTO
naMsaTHUKaA U, 4YTO dgBAsSeTCs Ooaee
CAOXKHOHM 3a/adei, KpacoK Ha pas-
HBIX HaMsaTHHKax [l]. Pazanuua B
IIBETE€ MOTYT OBITH 0OYCAOBAEHBI HC-
IIOAB30BAHHEM PAa3HOIO ChIPbd, TEX-
HoAoruel o6paboTKu MaTepuasa, a
TaK¥Ke€ Pa3AUYHBIM COCTOSHUEM CO-
xXpaHHOCTH. Hawuboaee mDOCTYITHBIM
CPEACTBOM OIIMCAHUS IIBETA SBAM-
IOTCS caMble yIOoTpeOuMble IIBETO-
HauMeHoBaHUua [2]. OmHaKO Takoe
oIricaHue OyZIeT CHUABHO 3aBUCETH OT
CYOBEKTUBHOI'O BOCIPHUSTHUS HCCAE-
oOBaTeAs U MOXKeT ObITh He BOCITPO-
n3BoAuMO. Mcrioab3oBaHue cTanzap-
TU30BAaHHBIX IIBETOBBIX aTAACOB, CO-
[oepzKalluxX BBIKPACKH HAM Halleda-
TaHHBIE II0ASI, IPUMEHIETCH C LIEABIO
dopMarn30BaTh MPOIECC OITUCAHUS
nBeta. B Hacrodllee BpemMs Cyllle-
CTBYIOT HECKOABKO Hauboaee pacIpo-
CTPaHEHHBIX IIBETOBBIX CHCTEM MU IIO-
CTPOEHHBIX Ha HUX aTAACOB IIBETOB,
HCIIOAB3YIOIINXCS IASI IIBETOBOM KOM-
MyHUKaluu. [las omnucaHus IBeTa
Kpacok B EBpore mmpearnodTuTeAbHO
npumendgercda cucremMa NCS, a B
CIIIA - cucrema MaHceara, KOTOpPBIE
IPUMEHSIIOTCI U B  apPXEOAOTHH.
OnpeneseHre IBeTa KPaCOK IIPOHUC-
XOAUT IIyTEM BHU3YaAbHOH OII€HKH
COBIIQZIEHUS I[BeTa KPaCKH C 3TaAO-
HOM H3 aTAaca, KaxKioe IIoA€ B KOTO-
POM HMeeT YHHKAABHBIM IUQPPOOyK-
BeHHBbIN Kox. HecmoTpsa Ha BO3MOXK-
HOCTB IIOAYYEHHUd O00oA€e TOUHBIX OaH-
HBIX, HE3KEAH ITPU CAOBECHOM OITHCA-
HUH, JaHHasd METONKa COIIpsKeHa C
PAIOM CAOXKHOCTEH, CBA3aHHBIX C
0COOEHHOCTSIMH BOCIIPUATHS I[BETa
YEAOBEKOM, a TaKXKe C YCAOBHUSIMHU
MIPOBEAEHUS ONIPEAEACHU. DKCIIEPHU-
MEHTHI I10 OIIPEIEACHHIO IIBETA OJHUX
U TeX XKe H300pazkeHuil ¢ MHTepBa-
AOM B HECKOABKO AET HAH MECHIEeB
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OTHUM HAM HECKOABKUMU HCCAEN0BA-
TEeASIMU II0OKa3aAH, YTO COBIIaAEHUH B
OIIPEIEAEHUH HE CAY4aAOCh. ITO CB-
3aHO KaK C BAUSHUEM CaMO4YyBCTBUHA
caMHUX HCCAeioBaTeAell Ha pe3yAb-
TaTbl, TAK U C COCTOSHHEM IIaMdT-
HUKAa, HAIIpUMeEp, BAQXKHOCTH U IIa-
pamMeTpoB ocBellleHUs [4]. Tem He Me-
Hee, IIPU COOAIOIEHUH OITpeNeA€HHBIX
yCAOBUH (HECKOABKO HabAmaTeAei,
ONVH aTAaC, KadyeCTBEHHBIM HCTOY-
HUK OCBEIIEHHS) IIPUMEHEHHUE aTAa-
COB II03BOASIET OLIEHUTHL 0a30BbIE IIa-
paMeTphl IIBeTa KPaCOK.

Hauboaee cyIiecTBeHHBIE pas-
AVYHS MOTYT OBITH 3aPUKCHPOBAHBI
IIPU IIPOBEAEHUH paboT B pa3HbIe ce-
30HBI: TaK, [IOCA€ Hadara BECEHHETOo
HaBoJKa U [0 3aMep3aHUs BOIBI Oce-
HbI0O cTeHbl Iteniepbl lllyabrau-Tarm
OOABILIYIO YacTh BPEMEHU YBAAXK-
HEHBbI, YTO HE II03BOASIET IIPOBECTU
OOBEKTUBHOE OIIpE/IEACHUE I[BETa —
IIBET YyBAQXKHEHHOM IIOBEPXHOCTHU
BBITASIIUT Ooaee TeMHBIM. [loAydeH-
Hble HaMU JaHHbIe OBIAM COOpaHBI BO
BpeMd TIIoA€BOM paboThkl B KOHIIE
Mapta 2017 r., Korga CTEHBI elIlle
OCTaBaAUCh CYXUMH, a TaKXKe€ AETOM
2016 .

OnpeneaeHue nBeTa TPOBOAU-
AOCH [OByMS He€ HE3aBUCHUMBIMH
HabAIOJATEAIMH OO COTAACOBAHHOM
OLIEHKH COBIAQJEHHs IIBeTa KPaCKU
PHCYHKa C IIOAEM B aTaace. [Iag ocBe-
IIEHUs HCIIOAB30BaAacCh CBETOLUO/I-
Hasl MaHeAb C IIIMPOKHUM CBETOBBIM
AYYOM H HHOEKCOM IIBeTOIlepeaadu
b6oaee 95 en. CriepBa OCYILIECTBASIACH
nonbop 2-3 Hamboaee OAM3KHUX IIBe-
TOBBIX IIOA€H W3 pa3HBbIX TPYII IBeE-
TOB (pa3aMdaroUIUxcd II0 TEMHOTE U
XPOMATUYHOCTH), U3 KOTOPBIX 3aTEM
BbIOUpPaAoCh ogHO. [loAydeHHBIE 3HA-
4yeHUs PUKCUPOBAAUCH B IIH(PPOBOM
BH/IE.

C nmeaplo IpynIIMpOBKH (KaacTe-
pH3aliy) PUCYHKOB I10 IIBETY KPACOK
AT KasKIoro IIoAd n3 cucreMbl NCS



OBIA OCYILIECTBAEH II€PEBO/ B KOOPAU-
Hatbl CIELAB, u gaspHeHIIad craTH-
cTudeckad o0paboTKa OCYyIIEeCTBAS-
AACh C UCIIOAB30BAaHHEM 3TUX KOOpP-
nuHat. B mpocrpancrBe Lab cmert-
AoTa 3amaeTcd KoopauHatod L, a
XpoMaTHYeCKUe XapaKTEePUCTUKHN KO-
opavHaTaMu a u b. [Iag KaacTepuisa-
OUH HcHoab3oBasca Meton K-cpen-
HUX. B mpollecce KaacTepu3aliuu
OCYIIECTBASIACS IIOMCK B TPEXMEPHOM
IIPOCTPAHCTBe, 00pa30BaHHOM BeEK-
Topamu L, a, b, TakKux LIEHTPOB, IPU
KOTOPBIX CpeaHEeKBaApPaTUIHOE OT-
KAOHEHHE KaKJOI'0 3AEMEHTa, OTHe-
CEHHOTI'0 K JaHHOMY KAacTepy, oKasa-
AOCH OBl MHUHHMAaABHBIM. B pesyab-
TaTe paboThl aATOPUTMA IPOUCXOIUT
pa3bueHre Bcex U3MEPEeHUH Ha 3apa-
Hee 33JaHHOE KOAMYECTBO KAaCTe-
poB. B pesyapTare anasusa ObIAM BBI-
neaeHsl 4 rpynnsl — 0, 1, 2, 3 (puc. 1).

K rpynme O B OCHOBHOM OTHO-
cATCS ~ TeMHble, HeHacCBIIIIeHHbIEe
IIBETa BUHHOI'O OTTEHKA, XapaKTep-
HOT'O [IASl KPACOK C KPYIIHOKPHCTAaA-
AWYEeCKUM TremaTuToM. Horarus 1o
cucreMe NCS (unzgekc — R, B orauune
oT YOOR B ocTaAbHBIX I'pyIIiax) HoKa-
3bIBAET, YTO [OAd HHUX XapaKTEePHBI
YHCTBbIE KPacHbIE I[BeTa 0e3 mpuMecu
xkKeaToro. Takue KpacKu NIpHUMeEHH-
AHUCH B 3aAe Xaoca, a TakKxKe JaHHbIN
TUI KPacKu ObIA OOHapy:KEH B 3aAe
KymmoabHBII Ha  TI€OMETPUYECKOM
n3obpaxkenuu [3|. K manHo# rpymme
TaK¥Ke OTHOCHUTCS Tparlelus, pacrio-
AOKE€HHAasI Ha IIaHHO C JKUBOTHBIMU U
3HaKaMHu B 3aae Xaoca. Penenrtypa
JaHHOM KpacKH BKAIOYasa 100aBKY
YTASI, YTO CYIIIECTBEHHO CHH3HAO €€
HMHTEHCHUBHOCTb.

K rpymnme 1 oTHOCATCA CBETABIE
U HaCBIIIIEHHEe KPacCKHU OPaHIKEBOIO
Bera. Takue KpacKu 3apHUKCHPO-
BaHbl TOABKO Ha [ABYX PHUCYHKax B
3ase Xaoca — reoOMeTpHUIeCKOM H300-
paskeHUn Ha notoake «llleam» u Ha
«@HTPOIIOMOP(PHOM» HM300paKEeHUHU B
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A€BOY 4YacTH MaHHO C XXWUBOTHBIMU U
3HaKaMHU.

H300pazkeHus u3 3asa PUCYHKOB
OKa3aAMCh IPEUMYIIECTBEHHO BKAIO-
yeHb! B rpynny 3. [IoCKOABKY BU3Y-
aABHO OHH BBITASAAT OAHOPOIHO, IIO-
HaJaHUE HEKOTOPbIX PHCYHKOB B
TPyIILy 2, BEPOSTHO, CBS3aHO C CO-
CTOSTHUEM CaMHX H300pakeHuH,
HallpuMep, YBAQXKHEHHUEM, IIPU KOTO-
POM SPKOCTb KPAaCOK CHUXKAETCHd, a
HaCBIIIEHHOCTh  BO3pacTaeTr. ITo
HabAIOIaeTCs IPHU CPABHEHUH MEXKIY
coboit rpymnmt 2 u 3: cpenHUe 3HAYe-
HUSI KOOPAWHAT a U b BBIIIE OAS BTO-
poii rpymnmnel, Torma Kak L Huxke
(puc. 2). DBoapmuM yBAaXKHEHHEM
CT€H BO3MOXKHO OOBSIICHUTH U IIONA-
naHve OOABIIIMHCTBA CBETAO-Kpac-
HbIX PUCYHKOB Ha CpEIHEM spyce
(3aap1 KymmoabHBIN, 3HaKOB 1 Xaoca)
BO BTOPYIO I'PYIIILy, IIPUYeEM PHUCYHKH,
IIOMIaBIINE B TPETHIO, paCIIOAAQTal0TCS
Ha TIIOBEPXHOCTHAX, KOTOpble HE
YBAQXKHSIOTCH B TedeHHe rofa (pucy-
HOK Ha KaMeHHOH rapibe B 3aase Ky-
IIOABHBIH, TeoMeTpHUYecKoe Hu3obpa-
KEHHEe Yy KaMEeHHOI'O 3aBasa Ha rpa-
HUIlEe 3aA0B 3HAKOB U Xaoca).

OmnpeneaeHue BeTa PUCYHKOB B
cucreMe NCS 1103BOAHWAO IIEPENTH K
paboTe ¢ YHNCAEHHBIMH BEAUYHUHAM U
CTPyHIHpPOBaTh PHCYHKU IELIEPhI
[MIyapran-Tamm Ha OCHOBaHUHU IIPOBE-
pseMBbIX KpuTepHeB. Becero Ob1A0 BBI-
OeAeHO 4 TpymIbl  HU300paskeHuH
(puc. 3). IlockOABKY ILBET Kpacok
HETIOCPEACTBEHHO CBS3aH C PELIENTy-
poii, IO KOTOPOM OHU OBIAHM HIPHUTO-
TOBA€HBI, BbIIEA€HUE OTPAHUYEHHOT'0O
KOAMYECTBa I'PYII KPACOK [I03BOALET
3HAYUTEABHO COKpPaTUThH 00beM aHa-
AV30B, HEOOXOOUMBIX AT YCTAHOBAE-
HUS Pa3AUYHBIX TEXHOAOTUH IIOATO-
TOBKHU ITUTMEHTOB.

OgHUM M3 IPUKAQIHBIX PE3yAb-
TaTOB OJAaHHOW paboThI cTaro POPMU-
poBaHUe IHUGPPOBOY MAaAUTPHI IIBETOB
B ¢dopmare ase, YTO II03BOASIET HUM-
HOPTHUPOBaTh €€ B IIPOorpaMMHOE



obecrieuenne Adobe (Photoshop, 9AEMEHTOB Au3aiiHa OyaylIero Mmyses
Nlustrator, InDesign u ap.) 1 UCIIOAB- nemepbl lyabran-Tarn, Hanpumep,
30BaTh KakK IMaAUTPy HIPU CO3IaHUU dupMeHHOro cTuAS (pHUC. 4).
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THE USE OF THE NCS COLOR PALETTE
TO COMPOSE THE PALETTE OF THE SHULGAN-TASH
(KAPOVA) CAVE

A.S. Pakhunov!

This work was supported by the Russian Foundation for Basic Research,
project 16-01-00418

In the work with rock art objects composition. The relation between
made by painting, one of the research color and composition can be used to
objectives is the specification of their classify and objectively compare col-
colors. It is influenced by numerous ors on different paintings at one site
factors both related to the composi- and colors on different sites. Differ-
tion of the paint, and those not de- ences in color can be due to the use
pendent on it. First, the color is de- of different raw materials, processing
termined by the fact which of the technology, as well as the different
chromatic pigments are contained in state of preservation of the paintings.
the paint in the largest amount. For The easiest way to the color descrip-
example, iron compounds are most tion is using the most common color
often used to make the paint red names [2]. However, such methodol-
(hematite) or yellow (goethite), but ogy will strongly depend on the sub-
red ocher can initially contain a mix- jective perception of the researcher
ture of minerals, resulting in the and may not be reproducible. The
color of red ochers often lying in the use of standardized color charts con-
yellow-red area. However, having the taining painted or printed swatches
ability to determine the exact charac- are used to formalize the procedure
teristics of the paint color, we can get of color description. Currently, there

the primary information about its

1 Center for Paleo Art, Institute of Archeology of the Russian Academy of Sciences (Moscow,
Russia).
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are several most common color sys-
tems used for color communication.
NCS system is more abundant in Eu-
rope, and Munsel is in the USA. Both
systems are also used in the archae-
ological field. The determination of
the color of the paints takes place by
means of a visual assessment of the
similarity of the paint color with the
reference swatch from the color
chart, each of them has a unique
code. Despite the possibility of ob-
taining more accurate data than in
verbal description, this technique in-
volves a number of difficulties asso-
ciated with the peculiarities of hu-
man perception of color, as well as
with the microclimatic-conditions
during the experiment. Tests on the
determination of the color of the
same images with an interval of sev-
eral years or months by one or many
researchers showed that there were
no coincidences in the results. This
is due both to the influence of the
health status of the researchers
themselves on the results and to the
climatic condition during the experi-
ment, for example, humidity and
condition of lighting [4]. Neverthe-
less, in case of several observers, one
atlas, a high-CRI light source, the
use of atlases makes it possible to es-
timate the basic parameters of the
color of the paintings.

The most significant differences
can be recorded during work in dif-
ferent seasons: so, after the spring
flood begins and before the water
freezes in autumn, the walls of the
Shulgan-Tash cave are moistened
most of the time, which does not al-
low an objective determination of the
color — the color of the moistened sur-
face looks darker. The data we re-
ceived were collected during the field
work in late March 2017, when the
walls were still dry, and also in the
summer of 2016.
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The color determination was
carried out by two non-independent
observers until an agreed assess-
ment of the color match. We used a
LED panel with a wide light beam
and a color rendering index of more
than 95 units. First, the selection of
2-3 closest color swatches from dif-
ferent groups of colors (distinguished
in darkness and chromaticity), from
which one was then selected. The
color names were recorded.

For the purpose of clustering of
the paintings by the color, each NCS
swatch was converted into CIELAB
coordinates for the further statistical
analysis. In the Lab space, the light-
ness is given by the coordinate L, and
the chromatic characteristics are
given by the coordinates a and b. For
clustering we used the K-means
method. In the process of clustering,
a search was made in the three-di-
mensional space formed by the vec-
tors L, a, b, for which the RMS devi-
ation of each element assigned to a
given cluster would be minimal. As a
result of the algorithm, all measure-
ments are divided into a predeter-
mined number of clusters. As a re-
sult of the analysis, four groups were
distinguished: O, 1, 2, 3 (fig. 1).

To group O belong dark, un-sat-
urated colors of a wine shade, that
were typical for paintings made by
pigment contains large plate-like
crystals of hematite. The notation of
NCS system shows that they are
characterized by pure red colors
without an admixture of yellow. Such
paints were used in the Chamber of
Chaos, also this type of paint was
found in the Domed Chamber on a
geometric grid-like image [3]. This
group also includes a trapeze paint-
ing, located on a panel with animals
and signs in the Chamber of Chaos.
This paint contains charcoal, which
significantly reduced its intensity.



Group 1 includes bright and
saturated orange painting. Such col-
ors are recorded only in two drawings
in the Chamber of Chaos — the geo-
metric image on the ceiling of the
«Crack» and on the «anthropo-
morphic» image on the left side of the
panel with animals and signs.

Paintings from the Chamber of
Drawings were mostly included in
group 3. Since visually they look ho-
mogeneous, the referring some paint-
ings in group 2 is probably related to
they state of preservation e.g. some of
them are moisture and brightness of
the colors decreases, but saturation
increase. The average values of the a
and b are higher for the second
group, while L is lower (fig. 2). Due to
the great moistening of the walls, it is
possible to explain the majority of
light-red drawings on the middle
level (the Dome, Signs and Chaos
chambers) into the second group,
and the paintings in the third group
are located on surfaces that are not

moistened during the year (an image
on a stone block in the Dome Cham-
ber, a geometric image on the border
of the Chambers of Signs and Chaos).
The determination of the color of the
paintings in the NCS system made it
possible to proceed to work with nu-
merical values and group the draw-
ings of the Shulgan-Tash cave on the
basis of verifiable criteria. In total, 4
groups of images were identified (fig.
3). Since the color of the paints is di-
rectly related to the recipe, discrimi-
nating a limited number of groups of
paints can significantly reduce the
amount of analysis required to estab-
lish various pigment preparation
technologies. One of the applied re-
sults of this work was the formation
of a digital color palette in the ASE
format, which allows to import it into
the Adobe software (Photoshop, Illus-
trator, InDesign, etc.) and use it as a
corporate colors for creating design
elements of the Shulgan-Tash cave
museum (fig. 4).
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Puc. 1. ITaautpa nenteps! Llyasran-Tam

Fig. 1. Palette of Shulgan-Tash cave
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Puc. 2. KoopouHaTthl L, a, b 1aa yeTbIipex KaacTepoB

Fig. 2. Coordinates L, a, b for four clusters

Puc. 3. Tunmynable N300paskeHUs U3 KaKJIOH IPyIIbI

Fig. 3. Typical images from each group
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Swatches
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Puc. 4. Crangaptusele nBeTa Adobe Photoshop c srcriopTupoBaHHOM HaAUTpPOH
nereps! llyapran-Tamn, onpeneaeHHoN B cucreMe NCS

Fig. 4. Standard colors of the Adobe Photoshop with the exported palette
of the Shulgan-Tash cave, defined in the NCS system

MY3EE®PHKAIINSY KAK PEIIIEHHE KOMIIAEKCA ITPOBAEM
OXPAHBI H HCIIOAB3OBAHHS HCTOPHKO-KYABTYPHOI'O
ITPHPOJHOI'O HACAEAHSA

H.N. PemrerHnkosn!

PaccmarpuBad I1IOCTaBAEHHYIO
mpobaeMy, IIpekae BCEro, OIPeaeAuM
roHdATHE My3eeduranyuu. B oObiaeH-
HOM >KU3HHU CAOBO 3TO ITPAKTHYECKU
He ynorpebasercda. TepMuH «Mmy3ee-
dukalys» He BKAIOUEH B CAOBAapU U
SHIIUKAOIIETUH OOILET0 ITOAB30BAHHUSI.
Jla 1 KOMIBIOTEPHOM ITPOrpaMMme 3TO
CAOBO HEH3BECTHO. TO €CThb [OAd IIU-
POKOT0 KpyTra dYHTaTeAeld IIOHATHE
My3ee(pUKaIllUi HE PpacKpbIBaeTCs.

OHo paccMaTpuBaeTCs TOABKO B CIIe-
IUaABHBIX My3€€eBEeOUYECKUX U3Ja-
HUuax. K coxkaa€eHHIO, HECKOABKO B
VIIPOILLlEHHOM BHAe. B caoBape Mmy-
3€MHBIX TEPMHHOB uyuTaem: «My3see-
duraluga NaMaTHUKOB — HaIlpaBAe-
HUE KyABTYPHOH IIOAUTHKH U OTPaCAb
MY3€HMHOI'O [1€Ad, CYILIHOCTB KOTOPOM
3aKAIOYaeTCd B IIPEBpalllcHUU He-
OBUXKUMBIX [IaMATHUKOB HCTOPUHU U
KYABTYPBI UAU IPUPOOHBIX O0BEKTOB

1 MOCKOBCKHH IoCyJapCTBEHHBIH NHCTUTYT KyAbTypbl (MockBa, Poccus).
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B OOBEKTBHI My3eMHOro Iokaza» |8,
c. 78]. Y3 Mmy3elHOM SHIIMKAOIIEIUU
CAEyET, 4TO My3eepuKanud —
HallpaBACHUE MY3€MHOM OeATEABHO-
CTH, 3aKAlOuarollleecsd B IIpeobpaso-
BaHHUHU MCTOPHUKO-KYABTYPHBIX HAH
IIPUPOAHBIX OOBEKTOB B OOBEKTHI My-
3€eMHOI0 I10Ka3a C LIEABI0 MaKCHUMAaAb-
HOI'O COXPaHEHHUS UM BBIIBACHHUS HX
HUCTOPHUKO-KYABTYPHOM, HAYYHOH, Xy-
JOKECTBEHHOH IIEHHOCTH.

OpgHako mpu 3TOM HE paccMarT-
PHUBAIOTCAd HEKOTOpPbIE BaXXHBIE ac-
MIEKTbl B IIOHATHUU My3eedUKallliu.
Bo-nepBpIxX, My3eedHKalleN B IIIH-
POKOM CMBICAE CAOBA MOZKHO CYHUTATh
epexod B My3eHHOE COCTOSHHE AIO-
0oro o0bpeKTa, HE TOABKO OTHOCSIIE-
rocsd K HEABUIKUMBIM HAN CPEIOBBIM
obbekTaM. Bo-BTOpPBIX, €CAM OOBEKT
TIOJIAEXKUT My3eePUKAIIUHU H, CAEIO-
BaTEABHO, OH OIIPENEACH KaK ITaMsT-
HUK, CYILIECTBEHHBIM SIBASETCS pac-
KPBITHE COITMAABHOH IIaMATH, 3aKAIO-
YeHHOH B My3eepHUIIUPyeMOM O0b-
eKTe. B-TpeThux, BaxKHa XapaKTepH-
CTHKAa COLIMAaABHOM CPEABI BOKPYT I1a-
MATHHKA U BOCIIPHUATHE €TI0 Y4EAOBE-
KOM. B 1oAHO! AM Mepe OH OCO3HaEeT
OEUCTBUTEABPHYIO 3Ha4YUMOCTb IIa-
MsaTHUKA? Ecam oco3Haer, OymeT K
HeMy OepesKHO OTHOCUThCsS. Ecau He
OCO3HaeT, B AyYIIeM caydae, Oyzer
€T0 HTHOPHUPOBATh, IIPOXOANUTH MHUMO,
He 3aMedasi, He 3aJyMbIBasiCh O My3€-
epukany, B XyAIleM — IIOABepraTh
BaHIAAU3MY.

PacCMOTPHUM IIPHUMEPHI. OTHO-
IEHUS K I[IaMATHHUKY CO CTOPOHBI
pa3HbIX KaTeropuii aAroaeii. B Cubupu
noa TomckoMm HaxoauTcs r. CeBepcK.
OTO 3aKpBITHIH TOPOL C CEKPETHBIMU
paszpaboTkamMu, 1 UMEHOBAACS OH pa-
Hee KaK IIOYTOBBIH gIUK ToMcK-7.
Tam paboTaeT ropoCcKoOH My3ei ¢ uH-
TePECHBIMU U 3P(PEKTUBHBIMU POP-

MaMu paborsl. OQHAKO AUPEKTOP MY-
3es Ha KoH(pepeHuH «lllaTruaoBcKkue
yreHUs» (2012) ceToBasa Ha TO, YTO
HNaMATHUKU B TOPOJie IOABEPTAIOTCS
IIOCTOSSTHHOMY BaHAaAu3My. [laxke HO-
Bble, HE UMEIOIIFe OTHOIIIEHUS K CO-
BETCKOH BAacTH My3eepUIIHPOBaH-
Hble 00'BEKTHI, OCKBEPHSAIOTCH. B mmpo-
TUBOIIOAOXKHOCTb 3TOMY, AUPEKTOP
My3ess B OTOaAeHHOM parioHe Tom-
CKOM o0AacTH oTMedaeT, YTO K IIa-
MSTHUKAM y HHUX OTHOCATCS Oe-
PEKHO, U HUKTO, HUKOT/1a He TToABEP-
raA UX OCKBEpPHEHHIO. B uyeMm mnpu-
YpHa TaKOI'0 Pa3HOI'0 OTHOIIEHHUS K
naMaTHUKaM? A DpUYMHa Kak pa3 B
COCTOSHHU COIIMAABHOM IIaMSTH AIO-
[e, OTY4ero ¥ 3aBUCHUT UX IIOBEICHUE.
Tomck-7 CTPOUACS Y3HUKaMU
['YAATa. Tam mnpoBOOUAHCH paspa-
OOTKH XHUMHYECKOTO IIPOU3BOICTBA.
Tsaxxeable ycaoBHUsS paboTbl Ha Tpe-
OpUATHEX, pabouuii cocTaB KOTOPBIX
dopMHUpPOBaACS B3 YHCAA YTOAOBHU-
KOB. HbIHe Tam paboTaroT UX AeTH U
BHYKH. OTO OCOOBIH KOHTUHIEHT AIO-
noed, HEerTaTUBHO OTHOCSIIUXCH K AIO-
0ot BAacTH. Henmpusi3Hb K BAACTH CO-
XpaHsgeTcs. BeipaxkaeTcs oHa B pas-
HOI'O pofia ITAaKOCTHX, B T. Y. U IO OT-
HOIIIEHUIO K ITaMSITHHUKAM, €3KEAU 3TH
IaMSITHHUKHU HCXOOST OT BAACTH. A B
JAACKOM palioOHE MECTHBIE 3IKUTEAU
3HAIOT U yBasKalT CBOIO HCTOPHIO,
IOTOMY U OEpPEeKHO OTHOCHATCS K Ia-
MSATHHUKaM AIOOOM 3ITOXH.

[louemy BO MHOTHX ropoaax [A0-
CeAe OCKBEPHSIIOTCS HE€ HCIIOAB3YIO-
myecsd II0 Ha3HAYEHUIO0 Xpambl?
[axke Te, KOTOphle, Cyas IO Taband-
KaM, OXPaHSIOTCsS IrocylapcTBoM. 3a
rombl ITPaBA€HUS BOUHCTBYIOIIIMX
0e3003KHUKOB HW B IOCAeOyIOIIee
BpeMsT (PpOPMHUPOBAAOCH HETATUBHOE
OTHOIIIEHUE K PEAUTUH, & XPaMbl [IPU-
CItocabAMBaAUCH 10T XO3AHCTBEHHBIE
U OpyTHe HYyXKAbl. Bce 3T0 MMOBAHSAO

1 Tam, rae HET CChIAOK Ha HMCTOYHUK HAHU AUTEPaTypPy, IPHUMepbl B3AThl U3 AMYHBIX HAOAIOOEHUN

aBTopa.



Ha CO3HaHWE AIOAEM, XOTI KOMMYHHU-
CTHYECKad HIOEOAOTHS yIlaa B IIPO-
minoe. OnpeneAeHHON KaTEeTOPHUH AIO-
Oell 1 HEBAOMEK, YTO 3TO HaMSITHHUK
3TI0XH, YTO K MNaMATHUKY HY>KHO Oe-
PEKHO OTHOCHUTBCS. A €CAM HE IIOHU-
MalOT 3TOTO AIOU, OCOOEHHO MOAO-
OeXb, TO MaMATHUK IIOBEpPraeTcs
OCKBepHeHHI0. MHorma >KWUTeAn Of-
HOI'O IIOCEAE€HHS U OIHOI'0 BO3pacTa
[IO-Pa3HOMY BOCIPHUHUMAIOT ITaMdT-
HUKU snoxu. B c. Hukoasckom To-
TeMCKOTo patioHa Boaoroackoii obaa-
CTH BoccTaHaBAuBaeTcd HukoaaeB-
CKasg IIepKoBb. Ha ee creHax BO BCIO
BBICOTY CT€H BBIAOXKEHBI KUPIIHUYIHOU
KAQIKOM IIIECTUKOHEYHbIE KPECTHI.
3nech y:ke 000pyLOBaHbI BHICTABOY-
HBIM 3aA U MOAE€ABHad KOMHAaTa, TOe
npoBoaUTCH CAyxKbOa. Ha Bompocsr,
Ho4yeMy Xpam Ha3sbIBaioT Hukoaaes-
CKUM, a He HHUKOABCKHM, 4TO O3Ha-
YaroT IIIECTUKOHEYHbIE KPECTBI U II0-
YeMy MECTO CAYKObI Ha3bIBAIOT MO-
A€ABHOM, MECTHBIE JKHUTEAH OTBETHUTH
He MoryT. OOHH M3 HHUX [IOCEMIAI0T
CAY3KOBbI B XpaMe, HO IIOLOOHBIE BO-
IIPOCHI UX HE BOAHYIOT. [Ipyrue oTBe-
4arT, YTO UM [eAa HeT OO0 KaKOTro-
TaM xpama: «MbI IIpH COBETCKOH Baa-
CTHU BOCIIUTAHBI U HUKaKasl 1IePKOBb
HaM He HyXXHa». M3MeHUTCS AU HUX
HaCTPOEHUE, ECAU B PE3YABTATE My3€-
epuKkan MOoAypaspylleHHOoe 3aa-
HUE ITPHUOOpeTeT CTaTyC NaMaTHHKA?

B Mmy3seeBemueckon aAuTepartype
OTMEYAaEeTCsI, YTO HaMOOABIIIEE KOAU-
YEeCTBO Cpeau My3eePUIINPOBaAHHBIX
OOBEKTOB COCTABASIIOT HaMATHHKU
apxuTeKkTypbl. [loaAHO u pasHOCTO-
POHHE paccMaTpuBaeT My3eedUKa-
nuro M.E. Kayaen, nocdainasg 3ToH
npobaeme cBoO MoHorpacdwuio [5]. Ho
B ee U Apyrux paborax paccmaTpuBa-
IOTCS AUWINb MaMSITHUKU apXUTEK-
TypBbl KakK TakoBbIe. ['pagocTponuTeADb-
HO€ HacAe[ue U OKpyzKarolllas cpena
HE pacCMaTpUBAIOTCSI HWAHM TOABKO
YIIOMHHAIOTCHA B CBA3U C U3y4aeMoOH
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TeMoi. He paccmarpuBaerca u co-
CTOdHHE COILIMAaABHOM IIaM4dTH, a
TaKKe ITPOOAEMBI BOCHPHUATHS CYII-
HOCTHU IIaMSATHHUKA.

Ho Benp mpobaeMy u3ydeHUS U
COXPaHEHHs IIaMATHHUKOB HYZKHO
paccMaTpuBaTh C PA3HbIX ITO3UIIUH:

1) maMaTHHUKH HCTOPHUKO-KYAb-
TYPHOI'O ¥ IPHUPOAHOI'O HACAEAHST KaK
OOBEKT CIEIUAaABHOTO U3Y4eHUd;

2) u3y4yeHue UX B KOHTEKCTE HC-
TOPHUKO-KYABTYPHOH CpPEBI;

3) u3ydyeHHe U COXpaHEeHHe Iia-
MSTHUKOB B AaHANIIA(THOHN cpese;

4) myseedpukanusa U POPMUPO-
BaHHUE COIIMAaABHOM IIaMATH,;

5) oTHOIIIEHHE K ITaMATHHKaM U
HaMATHBIM Me€CTaM MECTHOTI'O HaceAe-
HUA U BOCIPHUATHE UM HCTOPHUKO-
KYABTYPHOT'O HaCAEIU.

Ecau nepBble TpHU MO3UIUU TaK
HAH MHA4YEe pacCMaTpHUBAIOTCH HCCAE-
[ooBaTeAdIMHU, TO IIpobaemMa My3eedu-
Kalluu U (POPMHPOBAHHUS COIHAAB-
HOM MaMaTH NPaKTHUYECKH HE pac-
KpBIBaeTCd U II03TOMYy Tpebyer crie-
ITMAaABPHOT'O U3y4EHUd.

A1060of maMAaATHHK — Oyab TO
XpaM, O0EAWCK, ABOpPEL], KPECTbIH-
CKUH O0M, CBATON POAHUK, POIlla, I1e-
mepa... — IpeacTaBAdeT UHTEPEC He
CTOABKO CBOHUM BHEUIHUM OOAMKOM,
CKOABKO TEM COA€pPKaHUEM, KOTOPOE
B IIaMAdTHHKE 3aKAlO4eHOo. Hawm
BasKHO, KaKyl0 HCTOPHUKO-KYABTYP-
HyI0 3Ha4YUMOCTb HUMEET NaMATHUK,
Kakas collasbHas IaMdTh B HEM 3a-
KAIOYEHa, C KAKUMU COOBITUSIMHU ac-
corpupyercsa. Korma MbBl maeM 1o
3€MA9GHOM HACBIIIHM, UMEHyeMoi «Ba-
AymikaMu» B Kapromoae ApxXaHreab-
CKOHM o0AacTH, y Hac BO3HHKaeT 00-
pa3 KpPernocTH, ¥ Mbl BCIOMUHAEM Te-
POMYECKYI0 OOOpPOHY OT HaIIIEeCTBUHA
«AUTBBD» B 1612 r. OmHOBpPEMEHHO
BO3HUKAET accolalud C 3€EMAS-
HbIMH BaaaMHu B Beaosepcke u JIMuUT-
poBe MockoBckoii obaacTu. Hamra co-
qUuaAbHad MaM4aTh II0ACKa3bIBaeT



HeOoOXOUMOCTh My3eedUuKaIlluu Kap-
rOIIOABCKUX «Baaytiek». 9To ecAn MbI
3HAaeM CHUTyallMI0 HAM CTPEMHMCH K
€€ II03HAHUIO. A €CAU MbI CUTyallkeH
HE BAQEEM, TO II€pea HaMH IIPOCTO
3apocliad TpaBoH 3eMAdHad HaChIIIb,
BHYTPH KOTOPOH PaCIIOAOXKEHBI JOMa
U OropoAbl MECTHBIX XKUTEAEH. ACCO-
OUali C HCTOPHUKO-KYABTYPHBIM
HacaegueM He Bo3HuKaeT. OTcoga u
BOIIPOC: a 3a4eM HaM dTa caMad My-
3eepuKaIug?

[Ipr H3y4YEHUN HCTOPUKO-KYAb-
TYPHOI'O HaCAE€AWs BaXKHBIM IIpem-
CTaBASIETCHA BBIIBACHHE TapMOHHYE-
CKOI'0 UX COYEeTaHUs C IIPUpPOLOU. Y
KasKJIOTO Toposia CBOM OOAHMK, CBOe
AHIT0. OTOT OOAMK CBSI3aH C OCHOB-
HBIMU pellepHbIMU TouykKamMu. B Ku-
PHAAOBE 3TO MOHACTBIPH, B Beaukom
YcTiore — XpaMbl Ha HabepexKHOH, B
Kapromoae — CobopHad naomane, Ha
Ypaae KyHrypckad nemiepa 4 eiiepa
MIyapran-Tam (Kanosa). Ho kak rap-
MOHUDPYIOT 3TH HaMATHHKH C OKpPY-
KaIolIed cpemoid, co cpemoi obura-
HUd MECTHOro HaceaeHHa? Kak Boc-
IPUHUMAaeT MECTHOE HACEACHHE Cy-
IIECTBYIOIIIE 1 BHOBBb CO3JAIOIIHECS
HaMATHUKH HWAW  MYy3€U-3aloBe[-
HUKU? B 5TOM OTHOIIIEHHUU UMEIOTCHA
pa3AWYHBIE ITPHUMEPBHI.

B Kapromoae, xkorma xpam
Hoanna Ilpeareyn, B KOTOpOM pac-
roAarasach 9KCIO3UIHUA My3ed, IIepe-
JaAu LEPKBH, 3TO BOCIIPHHHUMAaAOCH
3aKOHOMEPHBIM SIBACHHEM. MecTHbIE
KUTEAU HBIHE AKTHBHO IIOCEIIAI0T
BCe CAyKObI. A BOT B c. MoroywHO
Tomcko# obaacTH, TZe B IIEHTPE IIO-
CeAeHUs Ha OBIBIINX YAWUIIAX U OTOPO-
JaxX BO3HHUK XKEHCKHH MOHACTBIPB,
MeCTHBIEe XKUuTeAn HHUKOABCKYyIO Iiep-
KOBb B MOHACTBIPE HE IIOCEIIAaIoT, a
caM MOHACTBIPE OOXOAAT CTOPOHOM.
B mepBoM cay4ae OpOH3O0IIEA ITPO-
1ecc My3eedHuKallliy, Korjga B XpaMe
pacroaaraacd My3€H, 3aTEM AeMy3€e-
duKalyy, Korma My3eHHBIH OOBEKT
nepenaH LepkBu. Bo BTopoM caydae
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BOOOIIIe peyb He UAeT HU O KaKOH My-
zeecoukanuu. Ho neao 3necey He B My-
3eepUKaIINU IaMATHUKOB, a B OTHO-
IIEHUN AIOJIeH K apXUTEKTYpPHOMY U
rpalOCTPOUTEABHOMY HACA€OHIO, KO-
TOPOE HMEET AYXOBHYIO COCTaBALIO-
uyto. llepkoBe Hoanna Ilpenreuwn,
ABASISIC apPXUTEKTYPHBIM NaMATHU-
KOM, TapMOHHWYHO BXOAHUT KaK B CAO-
KUBHIUHCA 00AMK ropoja, Tak U B
OyXOBHYIO JKU3Hb IIpuxoxkaH. 2KeH-
CKHUM MOHacCTbIpb B MOTOYHHO, SIBAS-
ACh apXUTEKTYPHBIM IIaMSITHUKOM, B
OYXOBHYIO XXKH3HBb MECTHOI'O HaceAe-
HUSI HE BOIIEA II0 IIPUYHUHE OTCYT-
CTBHUL FrapMOHHYECKOTO B3aMOIIOHH-
MaHUsS MEXKIy MOHACTBIPEM U MECT-
HBIM HaCEAE€HHEM.

JlaBHO OTKphbITad U HU3ydaeMas,
B T. 4. apxeoaoramu, nemiepa [lyab-
raH-Tam w#W3Ha4YaAbHO cTaTyca Ia-
MsSTHUKa He uMmeaa. C omHOM cTo-
POHBI, 3TO IPUPOAHOE saABAeHUE (00-
paszoBaHUE IELIEPHl), C APYTrol — Me-
cTo 0OUTaHUS APEBHETO YEAOBEKAa CO
caeaMu ero aedareabHocTU. [Ipu co-
3JaHUUN My3esd-3alloBeIHHUKAa ITPOH30-
maa Myseedukaliydg nemiepbl. OHa He
TOABKO OOBEKT «3KCKYPCHOHHOTI'O II0-
Kaza», HO U OOBEKT HAYYHOI'O HCCAE-
noBaHuss. CaegoBaTeAbHO, IIENIEpPA,
KaK 00BEKT IIPHUPOSHOTO U UCTOPHUYIE-
CKOT'0 HacCAeOus, IPOaoAKaeT PyHK-
IIMOHHWPOBATh B OKPYZKAIOIIEH Cpee.
M mpenMeToM HCCAEIOBAHUSA SIBAS-
eTcs He TOABKO caMa IIeniepa (B UCTO-
PUYECKOM U €CTECTBEHHO-HAy4YHOM
OTHOILIEHUM) W €€ HCIIOAb30BaHUE
OPEBHUM YEAOBEKOM, HO U JKU3HB AIO-
Oe¥ B IIOCAEAYIOIHE UHCTOPHUYECKUE
9II0XH, BKAIOYAS HX XO3IHCTBEHHOE
pa3BUTHE, HAPOAHBIN OBIT, (POABK-
AOp, MH(OAOTHIO, HUCTOPUYECKUE
npenaHus). B cBg3u ¢ 3TUM BO3HU-
KaeT npobaeMa pacUIupeHUs U YTAYO-
AEHUS TIOHATHUA My3ee(PUKAIUU [OAS
nemeps! lyabran-Tamr. Otum oboc-
HOBBIBAETCH U IIEeAb CO3JaHUs HOBOTO
My3€MHOro IIPOCTPaAHCTBA B [OAHUHE
p. Beaolt 3a mpeneaamu neniepsl. B



3TO HOBOE My3€HMHOE€ IIPOCTPaHCTBO
MOTYT OBITH BIIMCAHBI: 3[JaHHUE My3ed
C OKCIIO3HUIIMOHHBIMHM 3asaMH, (POH-
OOXPaHUAMUIIEM, HWHTEPAKTUBHBIMU
HAOIA/IKAMHU, KHHOAEKTOPHUEM; MY-
3efiHbIe OOBEKTBHI OXPAHHOM 30HBI;
BBICTABOYHBIN 3aA; peKpealloHHAas
30HA OAS MECT IIPOKUBAHUSA IIOCETU-
TEAEH U peasu3allid Pa3ANYHBIX HC-
TOPUKO-KyABTYPHBIX CILIEHAPHUEB U
My3€UHBIX ITPa3IHHUKOB.

[TaMaTHUK MOIKET COXPaHATHCHA
B YCAOBH4X, KOTZla B HEM HCIIBITBHI-
BalOT ITOTPEOHOCTH MECTHBIE JKUTEAU.
Hu 3aK0HBI, HU MaTepuasbHbIE CPE/-
CTBa, HU OXpaHHbIe TAOAMYKU HE CO-
XpaHAT HaMATHUK, €CAM B 3TOM HE
3aMHTEPECOBAHbl MECTHbIE KHUTEAHU.
Orcroma HEoOXOOUMOCTH (POPMHUPO-
BaHUA OOIIECTBEHHOTO CO3HAHUS IIO
COXPaHEHHUIO HAaIlTUOHAABHOTO JOCTOSI-
HUS. YCUAUSIMH My3esl 1 Hay49HOH 00-
IIIECTBEHHOCTH OTy IIpobaeMy, IIO
OOABIIIOMY CUYETy, HE PEUIUTh. TOABKO
IIPH COBMECTHBIX, CKOOPAUHUPOBAaH-
HBIX OEHCTBHAX BCEX CTOPOH, IIpPH
HEIIPEMEHHOM y4aCTHUH OpPraHOB BAa-
CTH, MOXKEeT OBITH peleHa mmpobaemMa
cOepekeHUus TaMATHHUKOB U COXpaHe-
HUS CAOXKHBIIEHCS HCTOPHUKO-KYAb-
TYPHOM U IPUPOAHOU CPEMBI.

[IpobGaema cOepezReHUsST MaMsT-
HUKOB TECHO B3aWMOCBg3aHa C IIPO-
0AeMOU HCIIOAB30BaHUd, KaK CaMUX
NaMATHHKOB, TaK M OKpyzKalolleHh
cpenpl. B BapHayae, Hanpumep, co-
3naH My3eit «[opom». Kazaaock Obl,
4TO TAKOU My3€l, IIPeKA€E BCETO, JOA-
KEH OTpazkaTb UCTOPHIO FOPOaa U €ro
H3HAa4YaAbHOE€ BO3HHUKHOBeHUe. U3-
BECTHO, YTO B CBO€ BpeMmd [leMHuI0B,
OTKpbIBasg HOBOE IIPOHU3BOACTBO Ha
p. Baprayake m Habupad pabouux,
nepeceana 400 cemel KpecTbSH H3
OnoHenkodi rybepHuu. I[lamatrs 06
5TOM OO CHUX IIOp COXpaHSeTcd B
Ha3BaHUGX AByX OaoHCcKux yauil. Ho
COTPYAHUKH My3ed «I'opoa» IPOUTHO-
PUPOBaAU 3TOT 3HAYUTEABHBIH [OAS
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ucropuu ropoaa gaxrt. B 3kcroszu-
MU He OTPaskaeTcd, Hay4YHbIe HCCAE-
OOBaHUA He IIPOBOASTCS, OXpaHHad
30Ha HE yCTAaHABAMUBAETCs, HCTO-
PUKO-KyABTYpHad cpesia He My3eedu-
nupyeTcs. A Beb Ha TO¥ TEPPUTOPUU
COXpaHUACH CTaApUHHBIA TOPOACKOM
apK, 3aA0KEHHBIN O0oaee IBYX BEKOB
Ha3azn. Tam HaxoAsaTCS 3MaHUd, IPEe-
CTaBAdIOIIME COOOM apXUTEKTYPHYIO
U I'PaIOCTPOUTEABHYIO IIEHHOCTD. M-
TOPUYECKOE U KYABTYPHOE IIPOIIIAOE
9TON YacCTHU TOPOLACKOM Cpenpl He
dHUKCUpPYyeTCd, XOTs TaM B OJHOM U3
ocobHakoB XIX B. pacmoaaraercd
KpaeBegdyeckul myaeni. M peareas-
HOCTh O3TOr0 My3ed IIpeacTaBA€Ha
TOABKO SKCIIO3UIIMOHHBLIMU 3aAaMH.
Oxpyzkarlas HUCTOpUdecKasl Cpena,
XapaKTep U OCOOEHHOCTU B apXUTEK-
TYp€ U T'PaOCTPOUTEABCTBE HE OTpa-
JKaroTcd.

OT0 01HAa CTOpPOHA BOIIpoca — UC-
IIOAB30BaHUE [TIAMSITHUKOB B OKpy2Ka-
IOIIEY TOPOACKOHM cpene. [pyrasa cro-
POHa 3aKAIOYaEeTCd B XapaKTepe HC-
nnoAb3oBaHusi. Hanpumep, Ha Cobop-
HOU mnaomaau Kaproroasg AOTHYHO
BIIUCHIBAIOTCS SIPMapKU, Mpa3aHUKH
MacTepoB, (PeCTUBAAH KOAOKOABHOTO
3BOoHa. Ho coBepiieHHO He BIIHCHIBA-
IOTCH KOHIIEPTBHI POK-HUCIIOAHUTEAEH,
Oa elle W HEIPeMEeHHO B HOYHOE
BpeMs.

3aechk BaXKHO IIOHATH, YTO AI060e
MEPOIIPUATHE B TOPOACKON cpene
HMMeeT BOCIIUTATEABHOE 3HAYEHUE A
MOAOZIEKY, (POPMUPYET €€ MOpPaAAb-
HBIH 00AVK U XapaKTep MOBEACHUS B
oburecTBe. CpaBHUM. [ HaBeOEHUS
opsiKa U IIpecedeHnsd HelrpaBoMep-
HBIX NENUCTBUH BO BpeMsl IPOBEACHUS
pok-KoHIIepTOB Ha COOOpPHOM IIAO-
a1 IPUBAEKAIOTCS 3HAYUTEABHBIE
CHABI TIOAUIINH, COTPYAHUKH KOTOPOH
HEPEAKO BBIHYKIEHBI IIpeceKaThb
OyficTBO MoaoabIX Arogeii. B To ke
BpeMS IIPU IIPOBEAEHUHN BEYEPOB pe-
TpO-TaHIla B KaprolnoAbCKoM My3eti-



HOM [ABOPHUKE M KOHIIEPTOB XOpa May-
XOBHOH My3bIKU «CBETHAEH» B XpaMe
3ocumbl ¥ CaBBaTugd HAOOOHOCTH B
noAuliefickoi oxpaHe HeT. TaMm napur
WMHOM [OyX, UHbIE II0BEIEHYECKHE
HacTpoeHud. Tam mnpuoOmarwTcsd K
CBOEMY UCTOPUKO-KYABTYPHOMY
HacAequio, POPMUPYETCsS HCTOpUYe-
CKO€ CO3HaHMHE M yBaxK€HHE K CBOeU
HCTOPHUHU U KYABTYPE.

H3BecTHO, YTO OTHOIIEHHUE K I1a-
MSTHUKY 3aBHUCHUT OT CKAQIbIBalO-
IIeHCd  COIIMO-KYABTYPHOH oOcta-
HOBKU. MeHdeTca s10xXa, MeHAeTCd
IIOAUTUYECKHUMN CTPOM, MEHAIOTCH
9KOHOMMHYECKHE YCAOBUS Pa3BUTHL.
Bce 3TO BegeT K CMeEHE UCTOPHUKO-
KyABTYPHBIX IIPHOPUTETOB. B Kaxk-
OM COLIMyME CO3Jal0TCs CBOU Ia-
MSTHUKH, yTBepKJAloNye TOCHIOI-
CTBO TOM MAM WHOM 4YacTH OOIIleCTBA.
[Ipoucxomut mpolecc My3eedHKa-
nuu. B 310Xy peBOAIOITMOHHBIX IIpe-
obpazoBaHuil, AuOO TIIpu 3aBOeBa-
TEeABHBIX BOWHAax MHobeauTeAn CTpe-
MSITCH CBEPTHYTh INaMATHUKU IIPO-
IIIAOTO U yTBEPAUTH HOBEIE. [Iponcxo-
OAT OOpaTHBIM MpoIlecC — demy3ee-
durxauust. ITO OIlaCHOE sSBAECHUE.
OHO mpUBOAUT K yTpaTe HUCTOPHUYE-
CKOM NaMsaTH U, CA€JOBAaTEABHO, HE
II03BOASIET HCIIOAB30BaTh OIBIT IIOKO-
A€HHUH IIPOIIAOTO A CTPOUTEABCTBA
Oynymero. OgHaKo, UCTOPHUL, Pa3BU-
BadCh HE 10 KPYTY, a I10 9AAUIICY, IIO-
BTOpsAeTCS Ha  0Ooaee  BBICOKOM
ypoBHe. Bo3Hukaer 10oTpeOHOCTH
BO3BpAallleHUS K ITPOIIAOMY onbITy. U
TOrZa OOIIECTBO BOCCTAHABAHUBAET
MIOpYyIIeHHbIe TaMaTHUKHU. [Iponcxo-
OUT TpollecC pemy3eedpuKauuu.
OO01IeCcTBO B Pa3HbBIX €ro POPMAaIHsIX
3aTpadyuBaeT (pU3UUECKHE U MOPAAb-
HbI€ CHABI B OTHOM CAy4ae Ha co3ja-
HHE MaMATHHUKOB, B JAPYIOM — Ha HUX
paspylieHrue U B TPeTheM — Ha HUX
BOCCTaHOBAE€HUE. Hy>KHBI Am oOmie-
CTBY Takue 3aTpartbl? He mopa au 3a-
OyMaTbCsl OOIIECTBY HAa TeM, 4YTO,
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npexae 4yeM My3eepUIIUpoBaTh Ka-
KOH-AHM00 00BEeKT, HaJOOHO ITpoaHa-
AWI3UPOBATh IIOCAEICTBUS TaKOU My-
3zeecpburanuu? He rocaenyeT au Bcaes,
3a CKOpPOCIeAOH My3eedHUKallell B
yroay IIOAUTHYECKOM CHUTyalluu [Je-
Mmy3eepukanuda? He BO3HUKHET AH
HEOOXOMUMOCTh  peMy3eedUuKaIluu
II0CA€ pa3pyIIEHUS CYIIECTBYIOIINX
HaMATHUKOB?

MOKHO C yBEPEHHOCTBHIO CKa-
3aTh, YTO paccMaTpUBaeMylo IIpO-
0AeMy MOIKHO PEIIUTb IIPHU KOM-
IIA€EKCHOM IIOAXOAE K COXpPaHEHHUIO
HaIlMOHAaABHOTO AOCTodaTOosSHuA. Boc-
CTaHOBAEHHE ITaMSTHHKAa U €ro HC-
IIOAB30BaHUE, TO €CTb My3eedHKa-
IUs, IOCTUTAET CBOEM IIEAU B cAydae
COBMECTHBIX YCHAUH apXHUTEKTOPOB,
HCKYCCTBOBE/IOB, pecTaBpaTopoOB,
UHXKEHEPOB, MY3€€BE€I0B, II€PKOB-
HBIX [Oedreseii, pabOTHUKOB KYAb-
Typbl, MOAOLEXKHBIX OpraHu3allui,
MECTHOTO HACEAE€HHUS U, KOHEYHO K€,
opraHoB BaacTu. U 3mecws mpenacras-
AdeTcsl HeoOXOOWMBIM pPacCMOTPETh
HauboAee BasKHBIE ITO3UIIHH.

KyAbTYpHO-IO3HaBaTEeAbHBIH
TypH3M. Tema 3Ta CTAaHOBUTCH BCeE
b6oaee u Ooaee akTyasbHOH. B ycao-
BHUAX pa3Basa HapOMHOTO XO34MUCTBA,
KOT/ZJa OCTaQHOBAEHO IIPOH3BO/ICTBO,
IIaxXOTHBIE 3€MAHM 3apacTaioT Oypbs-
HOM, KyCTapHUKOM U [€pPEBbIMH,
KpaiiHe BasKHO HaUTHU POPMBbI BBIKU-
BaHUS MaAbIX UICTOPHUYECKUX FOPOIOB
U ceA. OmBIT TaKOTO BBIXKUBAHUS yKe
HMeEeTCs U €ro IIOA€3HO Hu3y4daThb U
IIPUMEHSATh, yYUTbIBasgd CBOHU MECT-
Hble Tpaaunuu. Hanpumep, B ToTbMme
Boaoroackoii obaacTH IIPOBOASTCH
Hay4YHO-TIPaKTHYEeCKHEe  KOHQEepeH-
885051 «KyApTYypHO-II03HaBaTEABHBIMN
TypU3M KakK (PaKTop pas3BUTHUS POC-
CHUHMCKOU rAyOuHKM». [Ipm B3ammo-
OEUCTBUU C COXPAHUBUIUMHCH KOA-
X03aMH U AECXO030M 3IeCh OTpecTa-
BPHUPOBaHbI IIPAKTUYECKH BCE apxXU-
TEeKTYpHbIEe ITaMATHUKHU. B AByx xXpa-
MaxX pacrmosararTcd My3€eH, [Be



LHEPKBU BOCCTAHOBAEHBI KaK [Jel-
CTBYIOIIIHUE, TPEThd HAXOAUTCS B CTa-
OUN Hadaaa pecraBpauuu. Boccra-
HaBauBaeTcsad u Criaco-CymMopHUH MO-
HaCTBIph, HA TEPPUTOPHUHU KOTOPOTO
pacrioaararoTcs XpaHuaunie ToreMm-
CKoro My3esa U roctuHuia «MoHa-
CThIpCKUE KeabM». B c. HukoabckoM
ToTemckoro patrioHa co3gaercs
[lTlkoaa pycCKOro cAOBa Ha POAUHE
BOAOTO/ICKOTO I103Ta Hukoaas Py06-
noBa. 34ech MAAHUPYETCS CO30aHUE
AETHHUX Aareped Cc akTUBHBIMU (op-
MaMU IIO3HAHUsS Kpas U OpPTraHHu3y-
IOTCS HAy4YHO-IIPOCBETHUTEABHBIE 9KC-
KypCHUH C HIPOBENEHUEM Pa3ANIHBIX
Macrep-kaaccoB. B c. Bupsakoso Co-
KOABCKOTO patioHa Boaorozckoit 06-
AACTHU [EUCTBYE€T UHTEPaAKTUBHBIN
my3eirt «Cneaano B CCCP» ¢ HOBBIM
IO3HABATEABHBIM MPUPOAHBIM O0B-
ekToM «KyabceBeab». Ha ero ocHose
peurarorcsg HaboAeBIINE BOIIPOCHI
BRIMUpAIOLIEY MOepeBHU B paMKax
IpOrpaMMBbI KyABTYPHO-00pa3oBa-
TeABHOro TypusMa. [IpumedaTeabHO,
4TO 00BEKTaMU My3eepUKaIluU 30eCh
CTaAM: ObIBIllee 3MaHHE MAalllMHO-
TPaKTOPHOM CTAHIINU C COXPaHEHUEM
BCEM €€ CEeABCKO-X03dUCTBEHHON TeX-
HUKH, KOHIOIIHA C IIECThIO AO-
HIaabMH; [OEHUCTBYIOIIAS II€KapHS;
HEKOTOpPbI€ CEAbBCKHE aA0Ma; ObIBIIAS
aBTOCTaHINA B foMe PyOI10BBIX; ypo-
qyuiie U ropa KyabceBas u pgpyrue
o6bexkThl. M Bciomy B akKTHUBHOH
dopme MPOBOASATCS MacTepP-KAACChI,
B T. 4. IIIKOAA BEPXOBOH €34bI, IIPO-
TYAKH Ha TpakTopax M KoMOaiHax,
BbIIIeYKa xaeba B IeKapHe. 3mech
HPUCTYIIHAU K PECTaBpallUU ABYX I10-
Aypa3pyllIeHHBIX XpaMoB, B IIEHTpPE
ceaa TIOCTpPOeHa HoBasl IEPKOBBb, a
HETIOJaAeKy, B AecCy, obaaroposkeHa
onAoLIaKa y poOHUKa cBATOro Bac-
cuaHa THKCHEHCKOTO.

PopMBbI BOCCTAaHOBAEHHS.
HeobxonuMocTh €qUHCTBaA B coxpa-
HEHUU 3KCTephepa U UHTepPhbepa, Kak
pecTaBpUPYEMBIX MNaMSITHHKOB, TakK
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U TOPOACKUX cTpoeHui. Ilpu Boccra-
HOBHUTEABHBIX  paborax, IMpexKae
BCEro, CAeOyeT pelaTh IIPOOAEMBI
KOHCEpBAallUH, a 3aTeM YK€ U pecTaB-
panuu. OTcroga U IpenHa3HadYeHHUE
BOCCTAQHOBAEHHOT'O MaMdaTHHKaA. Ecan
BOCCTAaHaBAHUBAETCS B €ro Ie€pBOHAa-
YaAbHOM HCIIOAB30BaHHUH, 3TO OOIHO
nenro. Ecan B mpHcCIocoOAeHHUM [As
Apyroro Ha3Ha4YeHHs B Ka4eCTBE I1a-
MSITHHKA, TO Tpebdyer wMy3eedUuKa-
nuu. BaxkHo 1pu 3TOM BOCCTaHOBAE-
HHUE HE TOABKO CaMMX IIaMSITHUKOB
KaK OOBEKTOB HaCAeUs, HO U KYAb-
TypHO-AaHAIIATHON Cpenbl, B KOTO-
poll HaxoAdaTcd NaMATHUKH KakK ee
HeoTbeMAEMad 4acTh. Kak ormedaer
IO.A. BeneHUH, KyABTYPHBIM AaHII-
madgT eCTh «pe3yAbTAT COTBOPUYECTBA
JyeAoBe€Ka M IpuponsDh» [3, c. 60].
AananiadT, KakKk H3BECTHO, (POPMHU-
pPyeT xapakTep deaoBeka. [loaTomy K
COXPaHEHUIO AaHAIIAa(THON Ccpenbl
cAeyeT OTHOCUTBCS C 0coboit octo-
POXKHOCTBIO, YTOOBI COXPaHUTH Be-
KaMH CKAQbIBAIOLIyIOCHd HCTOPUKO-
KYABTYPHYI0O OOCTaHOBKY. B HOBOH
KOHIIETIITNU My3ed-3aIlloBeJHUKA
«Ilyapran-Tam», B CBS3U C 3THUM, CAe-
OyeT IIPeayCMOTPEeTh, YTOObI HOBEIE
3naHusg He (hopMHUpPOBaAU AaHAIIAQT
10 NIPUXOTH AU3alHEpPOB, a AOTH4e-
CKHM BIIHMCBIBAAHCH B Hero. BaxkHo u
TO, KaK OyZIeT IPOUCXOAUTH 9KCIIO3U-
IITMOHHAasl PEKOHCTPYKIIUS caMOM IIe-
mepsl. Paccmorpum naBa npuMepa
BOCCTAHOBAEHUS IEIIEP OAS 3KCKYP-
CHOHHOTO HCIIOAB30BaHUs, T. €. OBa
IyTH HUX My3eedHUKaluu. 3HaMeHU-
ThI€e nelepbl KrneBCcKoM aaBpbI, OCHO-
BaHHbIE CBATBIMU AHTOHHEM U Deo-
[OCHEM, IpeBpallleHbl B 3KCIO3U-
ouo. [JAd TOCETUTEAEM MPOAOIKEHBI
MOCTKH C 3AEKTPHUYECKHM OCBEIlle-
HHUEM, a CaMH MOIIM OCHOBATEAEH MO-
HaCTBhIpA U HUX IIOCAEOBATEAEM, He-
KOoT/Zla OOUTAaBIIIMX B IIeIlepax, IIpe-
BpAallleHbl B 3KCIIO3UIIMOHHBIE KOM-
nAekcel. [Ipu TakoM nmpueMme oIyIe-
HUsS CBATOCTH MeCTa He BO3HUKAET.



He co3pmaerca mpencraBa€HHA O TOU
KyABTYPHO-UCTOPUYECKOH cpeae, B
KOTOPOH mpeObiBarn MoHaxu KueBo-
[leuepckoro MoHacThIpd. [pyroe
neao — rereps!l IIckoBo-lleyepckoro
MoOHacThIps. OHU OCTaOTCd B IIEPBO-
snanHoM Bugae. Iloceruream ocro-
POKHO IIPOABHUTAIOTCS II04 KaM€EH-
HBIMH CBOJAMH II0 CyXOMYy IIE€CKY.
I'pynnia gBuraeTcs B IOAHOU TEMHOTE
BCA€[], 32 UAYIIUM BIIEPEIU BEAYIINM,
B pPyKax KOTOPOTL'O CA€TKa MEABKAaeT
naamd cBedu. [lo HeEMy U OpHUEHTHUDPY-
eMmcd. HakoHel, moaxoauM K OOJHOMY
CKAEIly, [OpyroMy, TpeTbeMy. Tawm
cBedH, oOpasa M pakKu C MOIIAMH.
BosHuKaeT OILIyIlleHHE IIOAHOI'O IIO-
TPYKE€HHUSI B HCTOPUYECKYIO OIIOXY.
3pece Mys3eedpuKaUd AOCTHUTAET
HauBBICIIEeTro BocpudTud. Kak Oyzner
OCYIIECTBASITBCS My3ee(puKanusa B
camoit nientepe «lllyapran-Tamm u co-
3oaronieMcd MY3€HHOM KOMIIAEKCE —
CAOXKHad IIpobAeMa, PelIUuTb KOTO-
PyIO MOXKeT pa3pabaTbIiBaeMasi Hay4-
Had KOHIIEMIIHS.

CoraacoBaHHOCTh HOeHCTBHH
MOAB30BaTEA€H HCTOPHKO-KYAb-
TypHOro HacAeausa. HeoOxoamuMocCTh
OTYHCAEHHUI OOXOOOB IpeAllpUHUMA-
Teaell U TyppUPM Ha pecTaBpaliuio
HaMSITHHUKOB. [IOAOKUTEABHBIM ITPH-
MEPOM MOZKHO Ha3BaThb ONBIT ToTem-
ckoro patioHa Boaorogackoit obaactu,
rZe NOpoOAEeMBI COXPaHEHUS UCTO-
PHUKO-KYABTYPHOTO U  IIPUPOIHOTO
HaCA€AUsl PENIA0T COBMECTHO U CO-
raacoBaHHo ToremMckoe My3elHOe
o0BbeMHEHUE, MYHHIIUITAABHOE YHU-
TapHOEe mpennpuarue «Typusm u
HapoAHbIE IIPOMEBICABDY, MoaomexK-
HbIN 1eHTp «ToTbMa», MECTHBIN Te-
aTp, pationHas Oumbamoreka, llIkoaa
nytemecTBeHHUKOB Pemopa KoHro-
XOBa, OTAEA KyABTYPBI U TypU3Ma a-
MUHHCTpauu ToTeMCKOoro paiioHa.
[Tpu 5TOM TEeCcHas CBSI3b OCYILIECTBASI-
eTcd ¢ Kaybom meaoBbIX atometi Boao-
IFOZICKOTO 3eMadgdecTBa, [leTpoBckoit
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PEMECAEHHOH LIKOAOH, My3eaMu Bo-
AOTOZICKOM obaacTH, a Takke ¢ lleH-
TPOM HAY4YHOI'O IIPOCBETHUTEABCTBA
«BuprozoBeiii gom» (c. HUKoABCKOE —
3eaeHorpan, MockBa), HallMOHAAb-
HbIM 3aroBegHUKoM dPopt Pocc (Ka-
audpopHud, CHIA) 1 HaydHO-IIPOCBE-
TUTEABHBIM oOIIecTBoM «Pycckasa
Amepuka» (MockBa). B TakoMm B3au-
MoznedictBuu B ToTbMe My3eeuIiv-
PYIOTCS HOBBIE NaMATHUKH HCTOPUH
U KyABTYPBI, pa3pabaTbIBaroTcs HO-
BbI€ 9KCKYPCHOHHBbIE MapLIPYThI.
IIpeanazHAa4YE€eHHOCTHh IaMST-
HHKOB IIPH HX HCIIOAB30BaHHH. Y
KasKOro ITaMaTHHUKa MOXKeT OBITb
cBoe rnpenHaszHadeHue. Hanpumep, B
3JaHULAX ITPAaBOCAABHBIX XpaMOB MO-
TyT CO3[4aBaTbCd My3€H L€PKOBHOI'O
HCKyCCTBa, HUCTOPHUH IIpaBOCAaBUd,
HCTOPUH IIPaBOCAABHBIX IIpa3gHU-
KOB, XKUTHUHUHBIX [OeIHUN CBATBIX,
IIPaBOCAABHBIX OOpPSI0B, AYyXOBHOM
My3bIKH, UCTOPUH LE€PKBU, UCTOPUHU
npuxona u T. . B Torbme, Hamnpu-
Mep, OCYIIECTBA€HA My3eepHUKalllsa
IIpaBOCAABHOIO XpaMa, B KOTOPOM
ycremrHo (QyHKIHMOHHUPYET My3eH
LIEPKOBHOM cTapuHbl. 2KHABIE CEABb-
CKHE JoMa MOTYT OBITh My3eeHIIH-
pOBaHbI KakK AOoMa-IaMATHUKHU Kpe-
CTBSHCKOTO ObITa C IPOBEAECHUEM B
HUX MacCTep-KAaCCOB, KaK 3TO [eAa-
ercd B cc. bupakoso u Hukoabckoe
Boaoroackoii obaactu uau B c. lly-
mieHCKoe KpacHOSpCKOro Kpas.

Cakpaausanusa 00'BeKTOB
KYABTYPHOTO H IIPHPOAHOTO
HacAaenusi. [loHarue cakpaabHBIN

O3Ha4dYaeT CBSAIIEHHBIN, OTHOCAIITUNCH
K PEAUTHO3HOMY KYABTY U PUTYaAy.
CakpaMeHTaAbHBIN — «CBMAIIEHHBIN,
OOpsSIIOBBIH, OCBSIIEHHBIH Tpamgu-
nuel; TpaauIMoOHHEIM» [12, c. 573]. B
PE€aABbHOCTH CaKpasu3alud IIPOUCXO-
IUT B XXUBOM IIOBCEIHEBHOCTH U 3a-
KperaAdeTcd B HApPOAHOM IIaMATH.
Tak, Hampumep, B ApPXaHTI€ABCKOM
00AaCTH KaK CaKpaAbHBbIE €CTh CBS-
ThI€ POLIM, POOHUKH, KaMHU. Ha ux



MECTE COOPYZKEHBI YaCOBHHU, I1OCTaB-
AeHBI obeTHBIE KpecThl. Bce aTo u3-
JaBHAa CAOXKHAOCH B TPAAULIHIO IIOYH-
TaHUd CBATBIX MecT. Y1 oHU coxpaHsd-
AUCH B T€YEHHE BEKOB CAMHUMMU MECT-
HBIMHU xuTeadaMu. HuKakol rocyaap-
CTBEHHOH OXpaHbl H, €CTECTBEHHO,
HUX ydeTa He cyulectBoBaso. C ucyes-
HOBEHHEM CEABCKOI'O HACEACHUd B
CB43U C pa3pylleHUEM OEPEBHU BO3-
HUKAA yI'Po3a UX UCYE3HOBEHUS U 3a-
OBeHus Tpanuiu. Ho c co3maHmeM
Ha 2TON TeppHUTOPHUH KeHosepckoro
HallMOHAABHOI'O IIapKa BCE 3THU IIa-
MSTHBIE MecTa My3eedUIINPOBaAHbI
KaK HCTOPHUKO-KYABTYPHOE [JOCTOSI-
Hue. OHH [OAAEPXKHUBAIOTCA Ha
JOAKHOM ypoBHE. K HUM ITPOAOZKEHBI
Tponbl. OHHU HIBAFIOTCSI OOBEKTOM
nybaumyHoro mnokasa. CaemyeTr oTMe-
TUTDH TPHU YPOBHS My3ee(pUKaIlUHU ca-
KpaAbHBIX MecCT. [IlepBbIN ypOBEHS 3a-
KAIOYAaeTCd B CO3JaHUH HAllMOHAAb-
HBIX [IAPKOB U My3€€B-3all0BETHUKOB
WHOT/Ia Ha JOBOABHO OOLIUPHOM Tep-
putopun (KeHo3zepckuii HallmoHAAb-
HbIA 1lapk, Bomaozepckuii Haluo-
HaABHBIN IIapK, MY3€M-3allOBEIHUK
«Maarie Kopeabl» u T. a.). Bropoit
YPOBEHb — My3eepUKaIlUs OTAEABHBIX
CaKpaabHBIX MECT, KaK B CAy4dae C
YKa3aHHBIM BBIIIIE POAHUKOM Baccu-
aHa TukcHeHckoro. Tperu#i ypo-
BEHb — 3TO TPAAUIIMOHHOE COXpaHe-
HHUE NaMdTH CaKpaAbHBIX MECT, HeE
B3STBIX Ha rOCy1apCTBEHHYIO
oxpaHy. OHH @OCEHIAIOTCH TYpPH-
CTaMHU U IIaAOMHHKaMM, HE TOBOpPS
y2K€ O MECTHBIX XKHUTEAIX. OTH HaMdT-
HbIE MecTa HU4YeM He 0003Ha4YeHbI, HO
UX CaKpPaAbLHOCTH OOIIENIpHU3HAHA, U
OHU IBASIOTCI MECTOM IIOKAOHEHUH.
[IprMepoM MOXKET CAYKUTH MECTO B
okpectHOocTax OmeBeHcka Kapro-
IIOABCKOI'O paioHa ApXaHIeAbCKOH
obaacTu, roe pedka Yypeera BAPYT
YXOOUT IO 3€MAIO U 4€pe3 napy Ku-
AOMETPOB BHOBbB BBIXOUT Ha IOBEPX-
HOCTb. CBfI3aHO 5TO C KapCTOBBIMHU
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aBaeHuaIMHU. Ho HEMOHATHOE [IAd Kpe-
CTbIH 3TO IMIPUPOMNHOE SIBA€HHE O00-
pocao aereHao¥. OHa raacHUT, 4YTO He-
KOT/la ITPOXOAUA IO 3TOH 3eMAe CBs-
ToMt Aaekcanap OireBeHCKUH (OCHO-
BaTeAb 3[ICIITHET0 MOHACTBIPs) U IIO-
IIPOCHUA y MECTHBIX XKUTEAEY BOIbI
Hanutbcsa. Ho oHu emy otkasaau. To-
ria OH yJapHA IIOCOXOM O 3€MAIO U C
nocanod ckazaa: «BeITb BaM y BOABI
6e3 BoApl» — U BoJa yIIAa IO, 3€MAIO.
Tak NpPOM30LIAO0 CAUGHHE IIPHUPOA-
HOT'O SIBAEHHS C AYXOBHBIM €ro BOC-
npudaTueM. MecTo 3To HbIHE 3HAYUMO
U KaK [aMdaTHUK IIPUPOABI, U KakK
CBSTOE MecTo. B aTOM ero cakpasb-
HOCThL. MOXKHO HaOesaTbCd, YTO CO
BpeMeHeM OHO OyzeT My3eepUIIUpPO-
BaHO B CBSI3U C CO3JaHUEM II0 UHU-
UaTUBE MECTHOI'0 HaceAeHUd My3ed
«OrreBeHCKass caoboaar, Te IIPeIIio-
AaraeTcs My3eeUIIMPOBaATh XpaMbl,
CeAbCKME JoMa, a TaKyKe MECTHbIE UC-
TOPUKO-KYABTYPHbIE U IIPUPOILHBIE
[OCTOIIPUMEYaTEABHOCTH, BCIO AQH/I-
madTHYIO 30HY C pa3paboTKoM pas-
AWYHBIX TYPHUCTCKUX MapUIpyTOB H
BOCCTAQHOBAEHHEM  TPATUIIMOHHOIO
OBbITa ¥ CEABCKOXO3HCTBEHHOI'O IIPO-
M3BO/CTBA.

I'opoa macTepoB. Kaxxnoe uc-
TOPHUYECKOE MECTO HMEET CBOH OCO-
OEHHOCTH, CBOHM IIpUBAEKATEABHBIE
CcTOpoHEI. Kapromnoas, HarrpuMep, u3-
BECTEH Kak ropon mactepoB. OH caa-
BUTCH HE TOABKO KapProIIOABCKOM TAU-
HAIHOH HI'PYyIIKOM, HO U pe3pboit IIo
[epeBy, H3AeAUIMU U3 0OepecTsl,
TKaHH, Ky3HEYHOMY H CTOAIPHOMY
[eAy, >KUBOITUCHBIMU paboramu. 3a-
KOHOMEPHO, YTO MMEHHO 3J€eCh IIPO-
BOAUTCS TPAAUIIMOHHBIN IIpPa3aHUK
MactepoB Poccuu. Myszeedukaiuio
MIAQHUPYETCH OCYIIECTBUTE B PA3AHY-
HBIX BapuaHTax: 1) My3eedHKaliug
KasKJIOTO J0Ma HapOLHOIO MacTepa,
pazpaboTka 3KCKYPCHOHHBIX MapIli-
pyTOB, obecredyeHre [OesITEeABHOCTU
MacTep-KaaccoB; 2) obopymoBaHHe
ropojfiKa MacTepoB Ha HAOEPEXKHOU U



Bokpyr CobopHo#l maomaau C Ma-
CTep-KaacCaMH, peasusalied Ipo-
OYKIUU U CO3JAaHUEM TOCTHHHUYHOI'O
KoMIAeKca. OCHOBa [Ad 3TOTO yXKe
3aAa0zkeHa co3apanueM Hurkoaaem Po-
MHUHBIM My3ed-MacTepckoun «Mense-
XKumi yroar. B nmoaumHe p. Beaoit Ha
TEPPUTOPUH My3es-3all0BeIHHIKA
«IIyabran-Tam» Takke MOXKeT OBITH
YCTPOEH TropoJ MacTepoB, rae OyayT
IIPOXOAUTH MacTep KAacChl OAlIKUP-
CKMX YMEABLIEB II0 H3TOTOBAEHHUIO
IIpeOIMETOB OOMAaIITHEero ObITa, Opy-
ouM Tpyna, IIPOU3BEAEHUN OeKopa-
THUBHO-IIPUKAQTHOI'O HCKYCCTBAa.
3meck IIOCETHTEAW MOTYT IIPHOO-
IIUTECH K KYABType OaIlllKupCKOro
Hapo/ia U YBE3THU C CODOM mpeaMeThl,
H3rOTOBAEHHBIE CAMHMH C IIOMOIIIBIO
MacCTEpPOB.

IlemexomHast 3KOAOTHYECKas
Tpomna. OIbIT OPraHU3aAIUHU S5KOAOTH-
YECKHUX TPOII UMEETCS BO MHOTHX MY-
3esX-3allOBEAHUKAaX W HaIllMOHAAb-
HBIX TapKaxX. OTO CIIeIIHaAbHO 000py-
OOBaHHBIN MapUIPYT, IIPOXOAAIIUN
yepe3 pa3AudHble 9KOAOTHYECKUE CU-
CTeMbI, IPUPOAHbIE OOBEKTHI, MECTa
obUTaHUS KHUBOTHOTO MHpPa U YEAO-
BEKa. JKOAOTHYECKas TpoIla, Kak OT-
JOEABHBIA 3KCKYPCHOHHBIM MapLIpPyT,
MO3KeT OBITH pa3zpaboTaHa U HaA MOMI-
crynax K nemiepe «llyasran-Tarn.

OKOAOTHYECKHH My3eH. B mo-
CA€IHUE TOAbI My3eiHas obIIleCTBEH-
HOCTH BCEPBHE3 3aTr0BOPHAA 00 3KOMY-
3esX, KOTOpble, KaK OTMeEYaeT
B.M. KumeeB, «I103BOAFIOT MECTHOMY
HaCEeAEHHIO COXPaHUTh CBOIO 3THHYE-
CKYIO CHEIU(UKY, PEeTPaHCAUPOBATH
IIOTOMKaM M OOHOBPEMEHHO HHTE-
TPUPOBATh €€ B COBPEMEHHYIO 3THO-
KYABTYPHYIO CpPeNy, COXPaHUTH 3KO-
AOTHIO U PpPa3BUTh peKkpeanuio» [0,
c. 25]. OKOAOTHYECKHUU My3€eH
HaIlpaBA€H Ha COXpaHEHHE U pa3BU-
THE SKOAOTUYECKOM KyABTYpPBI, Ha I10-
HUMaHHE 3aKOHOMEPHOCTEN B3aWMO-
OEeUCTBUS NPUPOALI U YEAOBEKa, He-
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Pa3pbIBHON CBS3H YEAOBEYECKOU me-
SATEABHOCTH C OKPY2KalOIllEX CPEenoH.
K takum Mmyseam otTHocarca Kapa-
TaHOIWUHCKUMN 9KOAOTHYECKHUU My3€U B
Kazaxcrane, BUIITHHEIIKUH 5KOAOTO-
ucropudeckui myszed B KaanmHuH-
rpage. OAEMEHTbI JKOMy3esd MOTYT
OBITH BOIIAOLIEHBI U B My3ee-3allo-
BegHuke «lllyapran-Tar.

ITaMATHHK H OKpyiKarollasi
cpema. [laMaTHUKH MOTyT CcoXpa-
HATBCA IIPU YCAOBHH, €CAU OyIayT
«<KUTB» B Cpene ObITOBaHUSA, eCAU Oy-
OyT BOCTPeOOBaHbI MECTHBIM HacCeAe-
HHEM, eCAH OyayT neficTBOBaTh B pas-
HooOpa3HoOM ¢opMe, eCAN BHEIIHHE
dopMbl  OyaAyT  COOTBETCTBOBATH
BHYTPEHHEMY COIEP3KaHUIO, ECAU Op-
raHbl BAACTH OyayT obecrieduBaTh
Mepbl II0 COXPaHEHUIO UCTOPUKO-
KyAbTYypHOro Hacaenud. Hamma 3a-
nada — (oOpMHPOBATL OOIIECTBEHHOE
CO3HaHHE U OTBETCTBEHHOCTH 3a CO-
XpaHeHUe HCTOPHUKO-KYABTYPHOTO
Hacaenusa. OOBEKT KYABTYPBI MOXKET
OBITH ITPU3HAH NaMSITHHUKOM, €CAU OH
BOCTpebOBaH AIOIbLMH, ECAH OH «BIKH-
BaeTCs» B OKPYZKAIOIIYI0 CPENy, €CAU
MECTHOE HacCeA€HHEe 3HaeT U IIOHU-
MaeT €T0 UCTOPHUKO-KYALTYPHOE 3Ha-
yeHHe. OTCIO/Ia KaK CAEICTBHE BO3-
HUKaeT HeOOXOAMMOCTh aKTUBHOIO
HWCIIOAB30BaHHUS ITAMSTHUKA B COOT-
BETCTBHH C €r0 M3HAYaAABHBIM IIpE-
Ha3Ha4Y€HUEM.

IIaMATHHK H OKpPYKAaIOLIHH
AanamadgT. Korma MbI TOBOPUM O 11e-
AOCTHOCTH  HUCTOPHKO-KYABTYPHOTO
HacAeous, TO 4Ype3BbIYAMHO TPYIHO
€TO ITOHATH 6€3 BOCIIPUATHS OKpyKa-
IOIIEro aAaHamadgTa. Y dyeaoBeKa BCe-
roa ObIAM pas3Hble IPHUYUHEBI IIOCEAe-
HHS B TOM HMAHM HHOM MecTe. KTo-To
IIOCEASIACS Ha KPYTOM Oepery H3Ay-
YeHbl PEKH, KTO-TO Ha BO3BBIIIEHHO-
CTH, KTO-TO B HU3HHE, KTO-TO B AECY
u T. 1. Komy-To BazkeH Obla OKpyzKa-
IO Teiizak, KOMy-TO yeIUHEHHOE
TPYOHOLOCTYITHOE MECTO (KaK B CAY-
Jyae OCHOBAHUS MOHACTBIPEL), KOMYy-



TO OAM30CTb PEKHU KaK IIyTHU COOOIIe-
HUS U T. 4. OKpyxKaromui aagaimadT
OUKTOBaa u Qopmy OvbiTHS (1IO-
cTpoiku, o6pa3 Ku3HU, criocobd Beme-
HUY XO034dHUCTBa, CEMEUHbIE OTHOIIIE-
Hus). AanammadT BO MHOTOM OIIpefie-
ASIET He TOABKO 00pa3 KHW3HU, HO U
xXapakTep 4eaoBeKa. M3BecTHO, 4TO
KHUTEAH T'OP OTAMYAIOTCS CBOUM Xa-
pPaKTepoOM OT KUTEAEH paBHUH HAU
A€COB. Y KaxK/O0ro CBOH HpaB, CBOU
o6pIYar, cBog MHUMOAOTHS, CBOHU OT-
AWYHBIE OT APYTHX OPyAUs Tpyda U
CIIOCOOBI TIPOU3BOACTBA. 3/1€Ch MbI
HabAIOIaEM UCTOPHYECKUE CBSI3HU Ma-
TEpUAABHOM U AYyXOBHOUW KYABTYPBI,
YEAOBEUECKOTO COODIllecTBa C OKpPY-
JKAIOIMM  AaHANIaTOM, KOTOPBIHU
UrpaeT HEMaAOBaXKHYIO POoAb B dop-
MUPOBaHUU ITHUYECKOU HMAEHTUYIHO-
ctu. [loatomy mnpu My3eedUKaIIUU
KpailiHe BaxKHO YYHUTBHIBATb POAb
AagammadpTa B pOpMHUPOBAHUN HUCTO-
PUKO-KYABTYPHOTO U  IIPUPOSHOTO
HacAequs.

IITaMATHHK H €0 MEMOPHAAB-
Hoe 3HaYeHHe. be3ycaoBHO, 4TO IIpHU
pPELIeHNH BoIIpoca 0 My3eedUKalluu
Ba’KHO OIIPEAEAUTH IPUHAIAEKHOCTD
naMsTHUKA K KAaKOMY-AHOO AUILY, 00-
IIECTBY, HPEAIIPUATHIO HAU COOBI-
TUI0. OH JOAKEH UMETh CBOE€ AHUIIO U
HETIOCPEICTBEHHYI0 KOPEHHYIO CBA3b
C aBTOPOM, BAQIEABIIEM, CTPOUTEAEM,
apXUTEKTOPOM H T. ., a TaK¥kKe C
TeMHU COOBITUMHBIMHU SIBAEHUSIMH, KO-
TOpPbIe BOKPYT HETO IIPOUCXOAUAH. B
Kapromoae B HEIIPUTASTHOM COCTOSI-
HUH HaxomdaTcs aBa xpama Cadro-
[yxoBckoro mpuxoga. [lamars 06 ux
IIepBOHAYaAbHOM IIpeAHa3HadYeHUU
cpenu HaceaeHUs yTpadeHa. [Toromy
U COBEpPIIAIOTCS TaM aKThl BaHIA-
an3Ma. Ecau ObI 3HaAU TOpoOKaHe, YTO
Ha 3ToM MecTe ObiA CBaTo-lyxoB-
CKHUM IIPUXOJ], €CAH OBl BeOaAu, KTO
Xpambl CTPOHMA, KTO B HHX CAYXKHA,
II0YeMy OH HMeeT TaKoe Has3BaHUe,

ecAn ObI IOHUMAaAH, 3a4€M U II0YEMY
3/1eCh XpaHUAACh Pe3Had AepeBIHHAT
nkoHa Hukoaasg MUpAUKHNUCKOro U B
CBL3U C YEM €€ BBIHOCHAM U3 Xpama
BO BpeMsI KPECTHBIX XO/I0B, TO, BO3-
MO3ZKHO, B3POCABI€ AIOZIH BHYIITUAU OBI
CBOMM IIUTOMIIAM, YTO 3TO HE IIPOCTO
LIEPKOBHbIE 3[0aHHsI, a IaMATHHUK
orioxu. Ho IOCKOABKY XpaMbl HE MY-
3ee(PUIIUPOBAHbBI, SIBASIOTCH 0ecxo3-
HBIMH, IIOCTOABKY HUKaKOTO 6Aaroro-
BEMHOI'0 OTHOIIIEHHS K HHUM HE BO3-
HUKaeT. YTpadeHa MeMopHasbHas
CB43b. YTpaduBaeTcd IIaMaTh, 4YTO U
IIPUBOAUT K pa3pyIlIeHHUIO CAMOTo I1a-
MaTHHKA. O0 yTpadymBaeMoOM HacAe-
OUU CEroAHS 3aAyMBIBAalOTCS MHOTHE
My3eeBeabl, B T. 4. Ha MecTax. Tak
npodeccop AATAMCKOTO TOCyHUBEP-
curera A.A. Bbparusa nuuieT, 4YTo Me-
MOPHAABHOCTE €CTh «Hamboaee sipKoe
U BbIPa3UTEABHOE HacCA€NMe, TaK KaK
OHO CBS3aHO C 00pa3oM HOCUTEAST
KYABTYPBI — 4YeAoBeKOM» [2, c. 259].
[Ipr 3TOM SPKOCTb U BBIPA3UTEADb-
HOCTb, KakK oOTMedaeT OOCHUMHCKHIA
OoKTOp My3eeBenenud [l. OrameBuy,
[OOCTUTaeTcd Torjaa, Korza MOKyMEH-
TUPYIOTCS «HE TOABKO MEMOpPHAaAbHbIE
COOBITHSI, HO U HCTOPUYECKHE YCAO-
BHU4, B KOTOPBIX OHU IIPOU3OLIAW» [9,
c. 31]. BaxxHoe OOCTOATEABCTBO OT-
MedaeT A.A. AadepoBa: «Arobo#t ma-
MSATHHUK SIBAGETCS 4aCThI0 KOMMEMO-
pauuul, ¥, B TO K€ BpPeEMsI — CBOETO
poma MapKEpPOM TOPOACKOTO IIpo-
cTpaHcTBa. [loToMy mad uH3ydeHUd
POAM TaMSITHHUKA HEOOXOOUMO V4H-
ThIBaTh, KAKO€ MECTO B KOAAEKTHUB-
HOM HIaMdTH 3aHUMAaeT TO COOBITHE,
YTO PENPE3eHTHPOBAHO B MEMOpPHU-
aane, U TO, Kak U Ile OH YCTAHOBAEH»
[1, c. 93-94].

HdocToBepHOCTH. JTO OOHA U3
BasKHBIX ITPOOAEM KakK B JeAe KOM-
IIAEKTOBAaHUS My3eHHOTO coOpaHusd
[06 aTOoM cMm.: 10, c. 51-67], Tak u B

1 Kommemoparys (oT pp. commemor) — 03HaMeHOBaHHE ITaMATH KaKOI'0-AHO0 HCTOPUYIECKOTO CO-

OBITHA.



cchepe My3eepuUKaAIMU  UCTOPHUKO-
KYABTYPHOTO M IIPUPOJHOIO HacCAe-
ousi. OOBEKTHI, TpeOylIue My3ee-
duKaIy, Kak npaBUAO, UMEIOT HC-
TOPHUIO CBOEro CyllecTBoBaHUud. B
pas3Hoe BpeMs OHHU IIpeaHa3Ha4YaAUCh
[AS PasHBIX IlleA€H, HCIIOAB30BAAUCH
110 Pa3AMYHOMY Ha3HA4YeHUIO, Ilepe-
[EABIBAAUCH, TIEPECTPAUBAAUCDH, Pa3-
pymiaauch, Bo300HOBAdgAUCH. [lo-
9TOMY, IIpeXae 4YeM My3eeUuIIUpo-
BaTh TOT HAM HHOH OOBEKT, BaXKHO
BBIICHUTBH, KaK OH HCIIOAB30BaACs B
OKpyzKarollek cpene, Kak OpMUPO-
BaAOCh OOIIIECTBEHHOE CO3HaHHE B
CBSI3U C ero (PYHKIIMOHUPOBAHUEM, a
TaKKe OINPEIEAUTH COAEPKATEABHYIO
yacTh My3eedukaiu. K yemy Mol Oy-
€M CTPEMHUTHCS, YTOOBI apXUTEKTYP-
HBIY IaMSATHUK, TOPOACKAS UAH CEAb-
CKad cCpela CTaAu UCTOPUKO-KYAb-
TYPHBIM gocTogHueM? BoccranaBau-
BaTh MEPBOHAYAABHBIN OOAUK, IIEp-
BOHAYaABHYIO Cpeay ObITOBAHUS HMAU
COXpaHSTh B TOM BH/E, B KOTOPOM
OHa [olIAa A0 HalIux aHeu. Kakyro
METOAUKY IIPU 3TOM OyZeM IIpuMe-
HATb? YTO OymeT AekaTh B OCHOBE
Hamleli paboThl: KOHCEpBallUd, pe-
KOHCTPYKIIUL UAU pecTaBpanuga? Bo-
npocoB MHoro. Ho nmaga ux pemenuda
TpedyeTcs, MpeXkae BCETo, MpoBeae-
HUE Hay4YHBIX UCCAEI0BaHUM, BCECTO-
POHHEr0 U3y4YeHHUH, KOMIIAEKCHOTO
obcaenoBaHud oOBEKTa, MpeaHa3Ha-
4YeHHOIro Aad Mmy3eecukanmu. Orpe-
LIEACHUE OOCTOBEPHOCTHU — CAOKHBIMU
nporecc. B KeHoszepckoM Haluo-
HaABbHOM ITapKe Ha OJHOM U3 OCTPO-
BOB CIIEIIHAAUCTBI OOHAPYKUAU (PYH-
JaMeHTHI IBYX 4YaCOBEH, I10-Pa3HOMY
OPHUEHTHUPOBAHHBIX 10 YaCTSIM CBETA.
BeposTHO, 3TO OBIAO CBH3aHO C He-
TOYHOCTBHIO HaBUTAIIMOHHBIX MPHOO-
POB HMAH OTCYTCTBUEM TaKOBBIX. [le-
pen My3eeBegaMHi BCTaA BOIIPOC — Ka-
KyI0 YaCOBHIO PEKOHCTPYHUPOBATH?
Pemteno 0p1a0 BoccTaHOBUTH PyHOAA-
MEHTBI, OYUCTUTDH OKPYZKAIOIIYIO TeP-
PUTOPHUIO BOKPYT HUX, NPHUAATH UM
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«3KCITO3UIIMOHHBIN BUI». A PSIOM IIO-
CTPOUTH HOBYIO YaCOBHIO, HOBOZEA, C
HUCIIOAB30BaHHEM Te€X K€ MATEePHUAAOB
U TEXHUKH CTPOUTEABCTBA. TaKuM
oOpasoM, My3eeHUIIUPOBAH HE OT-
OEABHBIH OOBEKT, 8 KOMIIAEKC COOPY-
JKEHUMN B OoKpyzKarolleH cpene. U Ho-
BOIIOCTPOEHHAS YaCOBHS HE IIPOCTO
OOBEKT 9KCKYPCHOHHOTO IIOKas3a, a
OercTBymollasd. B Hee MOXKHO 3aliTH,
COBEPIIUTH ITOA00AIONINE 00psa, I10-
MOAUTBECS CBATOMY o00pasy, BO3AO-
JKUTHL o00OeTHOoe T1oAoTeHIle. Ilomo6-
HBIMHU OEUCTBUSAMHU CaKpaAbHOE Me-
CTO MOIKHO HPUOAH3UTH K JTOCTOBEP-
HOCTH.

KoMnAeXKCHOCTE B OTpaimxke-
HHH HCTOPHKO-KYABTYPHOTO H
NPHPOAHOro HacAeaHus. B 3To 1o-
HSITHE BXOJIUT BCE BBIIIEIIEPEIUCAECH-
Hoe. Pa3zpaboTYMKU KOHIIEIITHU MY-
3ed-3aIloBeJHUKA «[IIyasran-Tar
OCHOBBIBAIOTCS Ha TOM, YTO B €TI0 OC-
HOBe AeXHUT cama KarmoBa mneimepa.
OHa KOHIIEHTPHUPYET BOKPYT cebs1 Bce
COCTaBASIOIIME dYacTu My3ed. lle-
1epa, Kak IpUpPoOIHOE SBACHUE U Me-
CTO OOUTaHUS dYeAOBEKa, SIBAIETCH
CHMBOAOM HEPAa3PBIBHBIX KOAOTHYE-
CKHUX CBSI3€l, CHMBOAOM €IWHEHUS
KYABTYP Pa3AHMYHBIX 310X, CHMBOAOM
Hepa3pbIBHOCTH 9BOAIOIITHOHHOTO
Pa3BUTHUSI YEAOBEYECKOT'0 O0IIIeCTBa B
eIUHEHWUH C IPUpoaoii. B HOBoM ke
KOMIIAEKCE MY3EUHBIX 3SKCIIO3UIINU,
KpOME OCHOBHOIO 3IaHHs, MOTyT
OBITH My3€eHHBIE TTAOIIAIKH U [TaBUAD-
OHBI, JOTIOAHSIOIINE MYy3€HHYI0 KOM-
TIAEKCHOCTBb [IAI Hauboaee IIOAHOM
My3ee(pUKAIlUU 3aIl0OBEIHON TeppH-
TOPUHU. ITO MOTYT OBITH: My3ell Meaa,
pedHas IPUCTaHb, MACTEPCKUE U Aa-
OopaTopuu, TEPPUTOPHUS OAS IIPOBE-
OeHust OaAIIKUPCKUX TPagUITMOHHBIX
O0OPSAZIOB M HAIIMOHAABHBIX IPAa3IHHU-
KoB (Ypasa-b6atipam, cabaHTy# U Op.).

BzaumoaeHCTBHE My3€eHHOrO
H Hay4HOro cooburecTBa. /lesTeAb-
HOCTb AIOOOrO My3esd OCHOBaHa Ha



Hay4HBIX HCcCAeA0oBaHUAX. [Ipu B3au-
MOJEHUCTBHH CO CIELHaANUCTaMHU pas-
AWYHBIX oODAacTell 3HaHUH COTPYI-
HUKHU MY3€E€B MOTYT PACKPBITH CYIII-
HOCTBb My3€sl, peasnu30BaTh €ro MUC-
cuio. B cBg3u ¢ aTUM IIpH pa3paboTke
Hay4YHOM KOHIIEIIIIUY My3€sd-3al10Be/I-
Huka «lllyapran-Tain BazKHO yYUThI-
BaTh PEKOMEHOALIMH YYE€HBIX, 3aHHU-
MaloIUXCd H3YYEHUEM pPa3ANYHBIX
cropoH KaroBoll melepsl (HUCTOpPHU-
KOB, apX€OAOTOB, CIIEA€OAOTOB, OMO-
AOTOB, (PHUAOAOTOB, AMHTBHCTOB, 3T-
HoOrpadoB, T'€0AOTOB, KAUMATOAOTOB,
IIOYBOBENOB, 9KOAOT0B). IX peKoOMeH-
Al HEOOXOMUMBI JIAS TOTO, YTOOBI
OIIPENEAUTH: a) METOOUKY IIPOBELE-
HUS  Pa3AUYHBIX  HCCAE€NOBaHUH,
0) METOAVMKY KOMIIAEKTOBAHHS MY-
3efiHOTO cOoOpaHusd, B) POPMBI U Me-
TOABl HCIIOAB30BaHUA PE3YABTATOB
Hay4HBIX HCCACJOBAHUMN B 3KCIIO3U-
IIMOHHO-BBICTABOYHOM U  HAaAy4HO-
IIPOCBETUTEABHOU paboTe My3ed.
OBOAIOIIHOHHBIH NYTH pa3BH-
THA. Arobasg TeppUTOpPHs, CAEIOBa-
TEABHO, U 3aII0BEITHOE MECTO, IBASIET
co0oli He 3acTBIBIIEE COCTOSIHUE, a
5BOAIOIIMOHHO pPa3BHUBAIOIIYIOCS CH-
creMy. MeHngerca npupona, KAuUMarT,
MEHSETCd U YEAOBEYECKOE ODIIECTBO.
[loaToOMy B HOBOM MY3€HMHOM KOM-
naexkce «llyapran-Tam»  11eaecoo0-
Pa3HO PaCKpPBITH 3BOAIOILIMOHHBIN
IIyTh Pas3BUTHS PErHoHa OT KaMEH-
HOT'O BE€KAa 10 COBPEMEHHOCTU. ONBIT
TaKOUN MY3€MHOU MHTEPIIPETAIIUH HUC-
TOPHUYECKOT'0 IIpollecca 3adUKCHUPO-
BaH B My3see HeaoBeka B [lapuxke u B
napuzkCckom My3see sBoaronuu. B
MOCKOBCKOM My3see 3eaeHorpana
pa3pabarbiBaeTcss HaydHas KOHIIEII-
qusg SKCIO3UIUMU II0[ Ha3BaHUEM
«Jlytp kpemHusa». llpeamnoaaraerca
PaCKpPBITh 3BOAIOIIMOHHBIN IIyTh pas-
BUTHL IPOU3BOANUTEABHBIX CHA OT Ka-
MEHHBIX OpyAuH Tpyaa, KOTOpble HU3-
rOTaBAMBAAHCH U3 KPEMHUH, 10 MHUK-
POSAEKTPOHUKU, SAEMEHTBHI KOTOPOH
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OCHOBaHBbI Ha HCKYCCTBEHHOM KpPEM-
HuH. OOG0CHOBBIBAETCS 3TO CBS3BIO CO
cpenol, Tak Kak moj 3eAeHOorpaaom
oOHapyzKeHa CTOsIHKa IepBOOBITHOTO
yeAOBeKa (AbFAOBCKasi KyAbTypa), a
caM 3eaeHOTpPa SBAAETCS IIEHTPOM
OT€4YE€CTBEHHON MHUKPO3AEKTPOHUKHU.
My3seli KaK COLHAABHBIH HH-
CTHTYT COXpPaHEHHS HCTOpPHYe-
CKOH ImaMfAATH H NepeZadyH OIbITAa
nmokKoAeHHH. ['oBops o My3eeduka-
MU, CAEyeT UCXOAUTD U3 TOT'O IIOHU-
MaHHUd, 4TO My3€H — 3TO HE IIPOCTO
YUIpEXKIEHUE KYABTYPBI, a COLIHaAb-
HBI HUHCTHUTYT, KOTOPBIN BBIABASET,
U3y4aeT, COXpaHseT U HUHTEPIPETU-
Pyd TPAHCAUPYET UCTOPUKO-KYABTYP-
HO€ U IIPUPOJHOE HACAEHE KAaK OIIBIT
IIOKOA€HUM. B cB43u C 3TUM My3ed
IpecTaBAseT CcODOOM KOMIIAEKC Co-
CTaBAAIOIIIMX YacCTe: My3€HHOE CO-
Opanue, 9KCIIO3UIUS, IIIKOAQ,
HAQY4YHO-UCCAEO0BATEABCKUN HHCTHU-
TyT, TeaTp, KAyO, OubaroTeKa, apXxus,
peadHuAUTAIIMOHHBIHA IIEHTP, LEHTP
[oocyra, MmacTepckas, aabopaTopus,
aTeAbe, AOM TBOpPYECTBa, 3MaHUE C
€ro OKpyzKarllle! cpeaoi U 3aroBe-
HOM 30HOM. Bmecre c Tem, mMy3eu —
5TO CODOp AUWII U Trasepesd pasyma,
xXpaM U POpyM, MEMOpPHaAA OBITHUS U
naMaTH, IPUCTAHUIIE [TOKOS U 3/1pa-
BOTO CMBbICAQ, Tpamne3Had OyLIIN U
KAaoBasd 3araJiok, JOM MHAOCEPAUS
U JO0OPOTHI, MaIlIMHA BPEMEHH U ITapK
KYABTYPBI, LIEHTP 3CTETUYECKOTO yI0-
BOABCTBUSI U HAYYHO-IIPOCBETUTEAD-
Hasd opraHu3alusg, OCHoBa (POPMUPO-
BaHUs [aTPUOTU3Ma U TIpaxKIaH-
CTBEHHOCTH, 6a3a HAy4YHBIX HUCCAEIO-
BaHUU U NONyAIpPHU3AIIUU HCTOPUKO-
KYABTYPHOTO M HPUPOMHOTO JOCTOSI-
Hus. Yem Ooablle mpu paszpaborke
Hay4YHOM KOHILIEIIIIUH MYy3€s-3all0BE/I-
Huka «lllyaprang-Tamun OyayT y4uTbI-
BaTbCsI BCE 9TU COCTABASIOIINE, TEM B
OoablIell cTenneHu OyaeT OOCTHUTHYTA
My3eedHuKalUs 3alI0BEIHOTO MecTa.
TakuMm o0Opa3omMm, My3eedUKa-
IIUd — 9TO HE IIPOCTO «IIpeBpallleHHe



HEIBUXHUMBIX ITaMSITHHUKOB HCTOPUU
U KyABTYPBI HAHU IIPUPOIHBIX OO0BEK-
TOB B OOBEKTBHI My3€HHOIO II0Ka3ar.
OTO CAOXKHBIM IIPOIIECC BCECTOPOH-
HEro H3y4€HUs, MHOIOTPaHHOIO CO-
XpaHeHUd IIaMSITHHUKOB U (pOopMHPO-
BaHUS HCTOPHUYECKOTI'O CO3HAHUL.
[Ipouiecc sTOT mIpeArioAaraeT KOM-
IIAEKC MEPOIPHUSTHUH, B KOTOPOM 3a-
[OeUCTBOBaHbI BCE BUAbl BOCIIPUATHUL
OKpy=zKaroIllero npocrpaHcrna. 1o us-
BECTHOMY BbIpaxkeHHI0 KoHdyrug,
€CAM YEAOBEKY 4YTO-AHDO CKa3aThb, OH
9TO 3a0y[eT, €CAU IIpPU 3TOM IIOKa-
3aTb, OH, BO3MOXKHO, U 3aIllOMHHT, a
€CAU BOBA€YDH B [IEAO U HAYYUTH, OH
He 3a0yeT HUKOTAa U OyIeT UCIIOAb-
30BaTh [IOAYYEHHbIE 3HAHUS.

My3eit B 3TOM OTHOIIEHUU UTI-
paeT HeMaAOBazkKHYIO poab. OH pac-
CKa3bIBAaET, IIOKA3bIBAET U BOBAEKAET
B neao. Ilpu TakoM moaxone U IIpU
CONEUCTBUU C APYTHMHU YIPEKIEHU-
dAMU U OpraHU3alusaMH My3eedurka-
11T MOKET UMETh ycreX. Kak umeror
ycrex, Halpumep, ycuausg ToreMm-
CKOro My3€d, KOTOPBIH CTaA IIPOBO-
OUTHh KOH(MEPEHIINN BCEPOCCUHCKOTO
YPOBHS II0 IIpobAeMaM peruoHaAb-
HOrO KYyABTYpPHOro Typusma. B
TorbMe u palioHe BOCCTaHaBAWBAa-
IOTCS NIaMATHHKH, KOTOPBIM MpHAA-
eTcs 3HadYeHHUe KyABTYPHOI'O OObEKTA.
N 5Tu 00BEKTHI, MPOUIEAINIHNE IIPO-
1ecc My3eepHKallH, BIHCHIBAIOTCH
B HOBYIO cpeny obuTaHUsS C HOBOH
(PYHKIIMOHAABHOM COCTaBASIIOIIIEH.

Haragnuwiit npumep apdpeKTHUB-
HOT'0 IIPOBeeHUS My3eedUKaIIUU I10-
Ka3bIBae€T HaM OIIBIT HaIINX MY3€€B
110, OTKPBITHIM HEOOM, My3eeB-3aIlo-
BEIHUKOB, HaIlMOHAABHBIX IIapKOB.
Paccyxpnas o B3auMOOEHCTBUHU KyAb-
TypHOTO Hacaeauda u mysea E.H. Ma-
cTeHulla nuier: «B3aumonericrBue
My3€esl U KyABTYPHOTO HacAeoud OCY-
IIIECTBASETCS HEIIPEPBIBHO, HOO KyAD-
TypHOE HacAeaye, Kak U My3€el, He
€CTh 4YTO-TO HEU3MeHHoe. Bo3Hukaro-
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IITHie€ CETOAHSI KYABTYpPHBbIE CBS3H, CO-
31aBaeMble 1IEHHOCTH, BbIpacTasd Ha
II0YBE OCBOEHHUSI KYABTYPHOI'O HacAe-
[usl, 3aBTpa caMHU IIpeBpallaroTcs B
€r0 COCTaBHYIO 4acCTh, JOCTAOIIYIOCS
HOBBIM IIOKOA€HUSIM... [locTyanpoBa-
HUE Te3uca 0 BaXKHOCTU KyABTYPHOTO
HacAequs HeIOoCTaTO4YHO 6e3 sICHOTro
IIOHHMAaHUS €ro AyXOBHO OPTaHU3YIO-
I1e¥ POAU B COBPEMEHHOM MUpe U 0e3
olpe/ieAeHUsl IIyTed ero coxpaHe-
HUS...» [7, c. 21-22]. OgHUM U3 IyTeH
COXpPaHEHHSI HCTOPHUKO-KYyABTYPHOIO
HacAeqUusl SIBASIETCS €ero My3eedHka-
ITUSI.

OnHako, Kak ObI My3eH HHU B3a-
UMOZEUCTBOBaAU C Pa3AUYHBIMHU 00-
IIECTBEHHBIMU U I'OCyAapCTBEHHBIMU
OpraHU3allUIMH U VIPEKIACHUIMH,
npobaeMy My3eeUKaIlM HEBO3-
MOZKHO PEIINUTh TOABKO UX YCUAUSIMHU.
Heobxomumo, KakK oTMeEYaeT
C.M. IllecTroBa, BBIJAEAUTH «OCHOBHEBIE
aCIIEKTBI U3ydeHus BOIIPOCOB
OXpaHbl U HUCIIOAB30BaHHUS ITaMATHH-
KOB HCTOPHUM U KYABTYpPBI: COIIU-
AABHO-TIOAUTHUYECKUH, HUCTOPHKO-
KyABTYPHBIM, (UHaAHCOBO-3KOHOMHU-
4yecKHui u npasoBoi» [13, c. 120].

MO>KHO COrAaCHUTBCA C MHEHHEM
A.C. UmeHHOBOM, KOTOpas IIHUIIET,
YTO My3€H «II0Ka3pIBasg COOBITUS B
MIPOCTPAHCTBEHHO-BPEMEHHOM €/IHMH-
CTBe, MIPHU3BAaH BOCCTAaHABAWBATHL U
COXpPaHATh HUCTOPHUYECKOE IIPOCTPaH-
cTBO» [4, c. 78]. Ho coraacumMmcs AUIIB
B TOM CAy4Yae, eCAU OyaeM He TOABKO
IIOKa3blBaTh, HO M pacCKas3bIBaThb U
IIPUBAEKATh K IIPaKTHYECKOH [ed-
TEABHOCTH, a II0[ HCTOPUYECKHM
IIPOCTPAHCTBOM OyaeM IIOHHMATh
BCIO COBOKYIITHOCTb HCTOPHUKO-KYAb-
TYPHOTO U IIPUPOSHOTO HACAEIUH.
910 — ¢ ogHOU cropoHbl. C apyrou —
My3€eH MO3KEeT BBIIIOAHSTH CBOIO HUCTO-
PHUYECKYI0 MUCCHIO TI0 HU3yYEHUIO U
cOepekeHUI0 UCTOPUKO-KYABTYPHOI'O
U IPUPOJTHOT'O HACAE€OUsS TOABKO IIPU
B3aUMOAEUCTBUH C TOCYyAapCTBEH-
HBIMH YIPEXKIEHUSMHU, HAYYHBIMHU U



OOIIeCTBEHHBIMU opranusanugamu. C HUE UMeeT pelleHHe IpobreM My3ee-

TPeThbEeN — BasKHO B3aHMOIIOHUMAaHHE dUKallUU TOCyJapCTBEHHBIMH Opra-
My3€eHHOH W HAy4YHOH OOIIeCTBEHHO- HaMu. Korma TOABKO OJHO MECTHOE
CTH, KaK MECTHOM, TaK U LIEHTPaAb- HaCeA€HHE y4aCTBYET B BOCCTAHOBAE-
HOM. B aTOM OTHOIIIEHUM HPENCTOUT HUU NTaMATHHUKOB, PEIIalTcs y3KO-
peraTh MHOTHE IIPOOAEMBI, CBS3aH- HaIllpaBA€HHBbIE AOKaAbHBIE 33a4H, B
HBIE C TEM, YTO HAay4YHbIE COTPYAHUKU IIEAOM 3aJada COXpPaHEHUsS HCTO-
nepuepUrHbIX My3€eB SBASIOTCH PUKO-KYABTYPHOTO U  IIPUPOSHOTO
IIpaKTUKaMH, XOPOIIO 3HAIOT MECT- HacAeousd B pPerMOHaxX HE PELIaeTCHd.
HBbIE YCAOBUSI, HO cAabO IIOATOTOB- Hy>XHO KOMIIAEKCHOE B3auMOOeH-
A€HBI TeopeTudecku. B To ke BpeMmd, CTBHE CO BCEMHU 3aUHTEPECOBAHHBIMH
Hay4yHbI€ COTPYAHUKU IE€HTPaABHBIX AVIIIaMH W opraHuzanuamu. [aga
my3eeB 1 HUU aAy4ire moaroToBA€HBI 5TOr0 HEOoOXOAWMO pas3padaTbIBaTh
TEOpPEeTUYeCKH, HO cAabo BAQIEIOT UH- [OATOCPOYHBbIE IIPOTPAMMBI U BKAIO-
dopMalyef 0 COCTOSHUM €A Ha Me- JaTh UX B HAIMOHAABHYIO II€AE€BYIO
crax [cm.: 11, c. 103-108]. Otcyr- nporpamMmy «KyasTypa Poccum».
CTBUE B3aHMOJAEHCTBUA 3aTpPyAHIET Pemmenre 0603HauYeHHBIX U HHBIX
pelnreHne IpobaeMbl COXpaHeHUs Ia- pobAeM MOKET CIIOCOOCTBOBATH pe-
MSITHHUKOB. IIEHUIO BoIlpoca My3eedUKaIluU Ia-

Bce BrlmlenepedynucAeHHOE U MSTHUKOB U BKAIOYEHUE HUX B COCTaB
BMECTE B3GTO€ CAEAYET pacCMaTpHU- HCTOPUKO-KYABTYPHOTO U IIPUPOL-
BaTh KaK My3eedHUKaIlUI0 MaMATHU- HOro Hacaenus. YTo KacaeTcd Iie-
KOB HCTOPUKO-KYABTYPHOTO U IIPHU- meps! «llyabran-Tammrm, To oHa, KO-
POMHOTO HACAEOHS, YTO MOXKET CAY- HEYHO K€, JOCTOHHa BKAIOYEHHUS B
KUTH €r0 COXPaHEHHIO OAS OyIyIIux CIIHCOK 0c000 OXpaHAEeMbIX TaMSITHH-
rnokoaeHu#i. Ilpm Haauwyuu oOmre- KOB BCEMHPHOI'O KyABTYPHOI'O HacAe-
CTBEHHOTO ABHXKEHHUA BasKHOe 3Hade- nug FOHECKO.
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MUSEIFICATION AS A SOLUTION
TO A COMPLEX OF PROBLEMS OF PROTECTION
AND USE OF HISTORICAL AND CULTURAL
AND NATURAL HERITAGE

N.I. Reshetnikov!

Considering the problem posed,
first of all, we shall define the concept
of museification. In everyday life, this
word is practically not used. The
term “museification” is not included
in dictionaries and encyclopedias of
general use. And the computer pro-
gram me does not know this word.
That is, for a wide range of readers
the concept of museification is not
revealed. It is considered only in spe-
cial museum publications. Unfortu-
nately, in a simplified form. In the
Dictionary of museum terms we
read: «Museification of monuments is
the direction of cultural policy and a
branch of museum business, the es-
sence of which is the transformation
of immovable monuments of history

and culture or natural objects into
museum display objects» [8, p. 78].
From the Museum encyclopedia it
follows that the museum is the direc-
tion of museum activity, which con-
sists in the transformation of histor-
ical-cultural or natural objects into
objects of the museum display with
the aim of maximum preservation
and revealing of their historical, cul-
tural, scientific and artistic value.
However, some important as-
pects of the concept of museification
are not considered here. First, mu-
seumification in the broadest sense
of the word can be considered a tran-
sition to the museum state of any ob-
ject, not only concerning immovable
or environmental objects. Secondly,

1 Moscow State Institute of Culture (Moscow, Russia).



if an object is subject to museumifi-
cation and, therefore, it is defined as
a monument, it is essential to reveal
the social memory enclosed in the
museum object. Thirdly, the charac-
teristic of the social environment
around the monument and its per-
ception by a person is important.
Does he fully realize the real signifi-
cance of the monument? If aware, he
will treat him with care. If he is not
aware, at best, it will be ignored,
passed by without noticing, without
thinking about the museification, at
worst — it may be vandalized.

Let us consider examples of the
relation to a monument of different
categories of people. In Siberia, near
Tomsk there is the town of Seversk.
This is a closed city with secret facil-
ities, and it was earlier called as fa-
cility Post-office box Tomsk-7. There
is a city museum with interesting
and effective forms of work. However,
the director of the museum at the
conference «The Shatilov Readings»
(2012) complained that the monu-
ments in the town are subject to con-
stant vandalism. Even new museums
that are not related to Soviet power
are polluted. In contrast, the director
of the museum in a remote area of
the Tomsk region notes that they are
treated with respect to monuments,
and no one has ever subjected them
to desecration. What is the reason for
such a different attitude to monu-
ments? And the reason is just in the
state of people's social memory,
which on their behavior depends.
Tomsk-7 was built by prisoners of
the Gulag. There they aimed at the
development of chemical production.
They had heavy conditions of work at
the enterprises, the working staff of
which was formed from a certain
number of criminals. Now their chil-
dren and grandchildren work there.
This is a special body of people who
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are negatively minded to any author-
ity. A dislike for power remains. It is
expressed in all sorts of dirty tricks,
including relation to monuments, if
these monuments come from powers
to be. And in a remote area, the locals
know and respect their history,
therefore they take care of the monu-
ments of any epoch.

Why are in many cities the tem-
ples being defiled? Even those which,
judging by the plaques are protected
by the state. During the years of the
rule of the militant atheists and in
the subsequent time, a negative atti-
tude towards religion has been
formed, and temples became adapted
for economic and other needs. All
this affected the consciousness of
people, although communist ideology
is a thing of the past. A certain cate-
gory of people remain not knowing
that it is a monument of an era, that
the monument should be treated
with care. And if people do not un-
derstand this, especially young peo-
ple, then the monument is dese-
crated. Sometimes the inhabitants of
the same settlement and of the same
age perceive the monuments of the
epoch differently. In the village of Ni-
kolskoye of the Totsky district, the
Vologda region, the Mykolayiv
church is being restored. On its walls
the six-pointed crosses are lined with
brickwork throughout the height of
the walls. There they have already
equipped an exhibition hall and a
prayer room, where the service is
held. The local residents cannot an-
swer the questions as to why the
church is called Nikolayevsky, and
not Nikolsky, what do the six-pointed
crosses mean and why the place of
service is called prayer. Some of them
attend services in the temple, but
such questions do not excite them.
Others reply that they do not care
about any temple there: «<We are edu-
cated under the Soviet government



and we do not need any church». Will
their mood change if, as a result of
museumification, a  dilapidated
building acquires the status of a
monument?

In museological literature it is
noted that the greatest number of
museum-made objects are monu-
ments of architecture. Meyer Kaulen
thoroughly and multifacetely consid-
ers museology, devoting his mono-
graph to this problem [5]. But in her
and other works architectural monu-
ments only are considered as such.
Urban heritage and the environment
are not considered or only mentioned
in connection with the topic being
studied. The state of social memory,
as well as problems of perception of
the essence of the monument, are
not considered.

But in fact the problem of stud-
ying and preserving monuments
should be viewed from different posi-
tions:

1) monuments of historical, cul-
tural and natural heritage as an ob-
ject of special study;

2) studying them in the context
of the historical and cultural environ-
ment;

3) study and preservation of
monuments in a landscape environ-
ment;

4) museumification and the for-
mation of social memory;

5) the attitude to monuments
and memorable places of the local
population and the perception of his-
torical and cultural heritage.

If the first three positions are ex-
amined in one way or another by re-
searchers, the problem of museifica-
tion and the formation of social
memory is practically not explained
and therefore requires special study.

Any monument — be it a temple,
an obelisk, a palace, a peasant
house, a holy spring, a grove, a
cave ... is of interest not so much by
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its external appearance as by the
content that is embodied in the mon-
ument. It is important for us what
historical and cultural significance
the monument has, what social
memory it contains, what events it
associates with. When we walk along
an earthen embankment called
«Valushki» in Kargopol in the Ar-
khangelsk region, we have an image
of a fortress, and we recall the heroic
defense from the invasion of «Lithua-
nians» in 1612. At the same time,
there is an association with earthen
ramparts in Belozersk and Dmitrov
in the Moscow region. Our social
memory suggests the need for the
museumification of the Kargopol
«Valushki». This is if we know the sit-
uation or seek to know it. And if we
do not have the situation, then we
have just an overgrown grass mound,
inside which are houses and vegeta-
ble gardens of local residents. Asso-
ciations with a historical and cul-
tural heritage do not appear. Hence
the question: why do we need this
very museification?

When studying the historical
and cultural heritage, it is important
to identify their harmonious combi-
nation with nature. Each city has its
own image, its face. This image is as-
sociated with the main reference
points. In Kirillov it is a monastery,
in Veliky Ustyug — temples on the
embankment, in Kargopol - Sobor-
naya square, in the Urals the Kungur
cave and the Shulgan-Tash (Kapova)
cave. But how do these monuments
harmonize with the environment,
with the habitat of the local popula-
tion? How does the local population
perceive existing and newly created
monuments or museum-reserves? In
this respect, there are various exam-
ples.

In Kargopol, when the church of
St. John the Baptist, in which the ex-
position of the museum was located,



was transferred to the church, this
was perceived as a natural phenom-
enon. Local residents are now ac-
tively visiting all services. But in the
village of Mogochino in the Tomsk re-
gion, where a women's monastery
appeared in the center of the settle-
ment, in the former streets and gar-
dens, local residents of the St. Nich-
olas Church do not attend the mon-
astery, and the monastery itself is
bypassed. In the first case, there was
a process of museumification, when
in the temple there was a museum,
then a demuzeification, when the
museum object was transferred to
the church. In the second case, in
general, we are not talking about any
museification. But it is not about
museumification of monuments, but
it is about people’s attitude to archi-
tectural and town-planning heritage,
which has a spiritual component.
The Church of St. John the Forerun-
ner, being an architectural monu-
ment, harmoniously enters both into
the existing image of the town, and
into the spiritual life of the parishion-
ers. The convent in Mogochino, being
an architectural monument, did not
enter the spiritual life of the local
population because of the lack of
harmonic understanding between
the monastery and the local popula-
tion.

For a long time the cave of Shul-
gan-Tash, open and studied, arche-
ologists including, did not have the
status of a monument. On the one
hand, this is a natural phenomenon
(the formation of a cave), on the
other — the habitat of ancient man
with traces of his activities. When
creating the museum-reserve, a cave
museum took shape. It is not only an
object of «sightseeing», but also an
object of scientific research. Conse-
quently, the cave, as an object of nat-
ural and historical heritage, contin-
ues to function in the environment.
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And the subject of research is not
only the cave itself (in the historical
and natural scientific sense) and its
use by ancient cavemen, but also the
life of people in subsequent historical
epochs, including their economic de-
velopment, folk life, folklore, mythol-
ogy, historical legends). In this con-
nection, the problem of expanding
and deepening the notion of mu-
seumification for the Shulgan-Tash
cave arises. This justifies the purpose
of creating a new museum space in
the valley of the Belaya River outside
the cave. In this new museum space
the following can be provided: the
building of the museum with exposi-
tion halls, a storage facility, interac-
tive sites, a film theater; museum ob-
jects of the security zone; a show-
room; Recreational zone for the
places of residence of visitors and for
holding various historical and cul-
tural scenarios and museum holi-
days.

The monument can be pre-
served in conditions when local resi-
dents need it. Neither laws, nor ma-
terial means, nor protective signs will
preserve the monument unless local
residents are interested in it. Hence
the need for forming of public con-
sciousness to preserve the national
heritage. Through the efforts of the
museum and the scientific commu-
nity, this problem, by and large, can-
not be solved. Only with joint, coor-
dinated action of all parties, with the
necessary participation of govern-
ment bodies, the problem of saving
monuments and preserving the exist-
ing historical, cultural and natural
environment can be solved.

The problem of saving monu-
ments is closely interrelated with the
problem of using both monuments
and the environment. In Barnaul, for
example, the museum «Town» was
created. It would seem that such a
museum, first of all, should reflect



the history of the town and its origi-
nal appearance. It is known that at
one time Demidov, opening a new
production on the Barnaulka River
and recruiting workers, moved 400
families of peasants from the Olonets
province. Memory of this is still pre-
served in the names of the two streets
of Olon. But the staff of the museum
«Town» ignored this fact significant
for the history of the town. The expo-
sition does not reflect this fact, scien-
tific research is not carried out, the
security zone is not established, the
historical and cultural environment
is not museumed. But in fact on that
territory there was an ancient town
park laid more than two centuries
ago. There are buildings that are of
architectural and town-planning
value. The historical and cultural
past of this part of the urban envi-
ronment is not recorded, although
there in one of the nineteenth-cen-
tury mansions there is of museum lo-
cal history. And the activity of this
museum is represented only by exhi-
bition halls. The surrounding histor-
ical environment, nature and fea-
tures in architecture and urban
planning are not reflected.

This is one side of the matter —
the use of monuments in the sur-
rounding urban environment. The
other side is the nature of the use.
For example, on the Cathedral
Square of Kargopol, holidays of mas-
ters, festivals of bell-ringing are logi-
cally featured. But the concerts of
rock performers do not even fit at all,
and certainly so at night.

It is important to understand
here that any event in the urban en-
vironment has an educational signif-
icance for the youth; it forms its
moral shape and character of behav-
ior in society. Let us compare. To es-
tablish order and prevent illegal ac-
tions during rock concerts on the Ca-
thedral Square, significant police
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forces are involved, whose officers
are often forced to stop the violence
of young people. At the same time,
there is no need for police protection
during the retro dance parties in the
Kargopolsky Museum Yard and the
concerts of the Choral Spiritual Mu-
sic «Svetilen» in the temple of Zosima
and Savvatia. There is a different
spirit, different behavioral mood.
There they are attached to their his-
torical and cultural heritage, histori-
cal consciousness and respect for
their history and culture are formed.

It is known that the attitude to
the monument depends on the
emerging socio-cultural situation.
The era is changing, the political sys-
tem is changing, the economic condi-
tions of development are changing.
All this leads to a change in historical
and cultural priorities. Each society
creates its own monuments, which
affirm the domination of this or that
part of society. A process of museifi-
cation takes place. In the era of revo-
lutionary change, or in wars of con-
quest, the victors seek to overthrow
the monuments of the past and es-
tablish new ones. The reverse pro-
cess of demusification takes place.
This is a dangerous phenomenon. It
leads to the loss of historical memory
and, consequently, does not permit
using the experience of generations
of the past to build the future. How-
ever, history, developing not in a cir-
cle, but in an ellipse is repeated at a
higher level. There is a need to return
to past experience. And then the so-
ciety restores the destroyed monu-
ments. There is a process of remuse-
ification. The society in its different
formations spends physical and
moral forces in one case on the crea-
tion of monuments, in the other on
their destruction and in the third on
their restoration. Do society need
such costs? Is it not time for society
to think about the fact that before



museumifying an object, it is neces-
sary to analyze the consequences of
such a museification? Do not follow
the early musefication in favor of the
political situation demuzeification?
Will there be a need for a remuseifi-
cation after the destruction of exist-
ing monuments?

We can say with confidence that
the problem under consideration can
be solved with a comprehensive ap-
proach to preserving the national
heritage. Restoration of the monu-
ment and its use, that is, museumi-
fication, achieves its goal in the case
of joint efforts of architects, art histo-
rians, restorers, engineers, museum
experts, church figures, cultural
workers, youth organizations, local
people and, of course, the authori-
ties. And here it seems necessary to
consider the most important posi-
tions.

Cultural and educational tour-
ism. This topic is becoming more and
more relevant. In the conditions of
the collapse of the national economy,
when production is halted, arable
land is overgrown with weeds,
bushes and trees, it is extremely im-
portant to find the survival forms of
small historical towns and villages.
Experience of such survival is al-
ready available and it is useful to
study and apply, taking into account
their local traditions. For example, in
Totma, Vologda region, scientific and
practical conferences «Cultural and
cognitive tourism as a factor in the
development of the Russian remote
areas» are held. When interacting
with the remaining collective farms
and forestry facilities, almost all ar-
chitectural monuments were re-
stored here. In two temples there are
museums, two churches are restored
as operating ones, the third is in the
stage of the beginning of restoration.
The Spaso-Sumorin Monastery, on
the territory of which the repository

180

of the Tot'ma Museum and the hotel
«Monastic cells» are located, are also
being restored. In the village of Ni-
kolskoye, Tot'ma district, the School
of the Russian word is being created
in the native land of the Vologda poet
Nikolai Rubtsov. It is planned to cre-
ate summer camps with active forms
of cognition of the region and to or-
ganize scientific and educational ex-
cursions with holding of various
master classes. In the village of Biry-
akovo, Sokol district, Vologda region,
there is an interactive museum
«Made in the USSR» with a new cog-
nitive natural object «Kulsevel». It is
the basis for resolving the urgent
problems of an endangered village
within the framework of a cultural
and educational tourism program. It
is noteworthy that the objects of
museification here are: the former
building of a machine-tractor station
with the preservation of all its agri-
cultural machinery, a stable with six
horses; operating bakery; some rural
houses; the former bus station in the
Rubtsovs' house; the tract and the
Kulsa mountain and other objects.
And everywhere, master classes are
held, including a riding school, oper-
ating tractors and harvesters in an
active form, baking bread in a bak-
ery. Here, the restoration of two half-
destroyed temples began, a new
church was built in the center of the
village, and a playground near the
spring of St. Vassian of Tyksnens
was ennobled nearby in the forest.
Forms of restoration. The need
for unity in the preservation of the
exterior and interior, by way of re-
stored monuments, and urban build-
ings. When doing restorative work,
first of all, it is necessary to solve the
problems of conservation, and then
those of restoration. Hence appears
destination of the restored monu-
ment. If it is restored in its original
use, this is one thing. If designed for



another purpose as a monument, it
requires museification. It is im-
portant at the same time to restore
not only the monuments themselves
as heritage objects, but also the cul-
tural and landscape environment in
which the monuments are an inte-
gral part of. As A. Vedenin points out,
the cultural landscape is «the result
of the co-creation of man and nature»
[3, p.66]. The landscape, as is
known, forms the character of a per-
son. Therefore, the conservation of
the landscape environment should
be treated with extreme caution in
order to preserve the historical and
cultural situation for centuries. In
the new concept of the museum-re-
serve «Shulgan-Tash», in this regard,
it should be provided that new build-
ings do not form a landscape at the
whim of designers, but logically fit
into it. It is also important how the
exposition reconstruction of the cave
itself will take place. Consider two ex-
amples of restoration of caves for ex-
cursion use, that is, two ways of their
museumification. The famous caves
of the Kiev Lavra, founded by saints
Anthony and Theodosius, are turned
into an exposition. For the visitors
bridges with electric illumination are
laid, and the relics of the founders of
the monastery and their followers,
once inhabiting the caves, have been
turned into exposition complexes. At
such perception of a sensation of ho-
liness of the place does not arise.
There is no idea of the cultural and
historical environment in which the
monks of the Kiev-Pechersky Monas-
tery were. Another thing is the caves
of the Pskov-Pechersky Monastery.
They remain in their original form.
Visitors carefully advance under the
stone arches on dry sand. The group
moves in complete darkness, follow-
ing the leader in front, in whose
hands the candle flame flashes. We
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orient ourselves on it. Finally, we ap-
proach one crypt, another, a third.
There are candles, images and holy
places with relics. There is a feeling
of complete immersion in the histori-
cal era. Here, museification achieves
the highest perception. How will
museification in the cave «Shulgan-
Tash» and the museum complex be
created? A difficult problem that can
be solved by the scientific concept be-
ing developed.

Consistency of actions of us-
ers of historical and cultural herit-
age. Necessity of deduction of in-
comes of businessmen and tour
agencies on restoration of monu-
ments. A positive example is the ex-
perience of the Totemsky district of
the Vologda region, where the prob-
lems of preserving the historical, cul-
tural and natural heritage are solved
jointly and in concert by the Tot'ma
Museum Association, the municipal
unitary enterprise «Tourism and Folk
Crafts», the Totma Youth Center, the
local theater, the district library, the
School of travelers of Fedor Konyu-
khov, culture and tourism depart-
ment of the administration of the
Tot’'ma district. At the same time, a
close connection is being made with
the Club of Businessmen of the Vo-
logda community, the Petrovsky craft
school, the museums of the Vologda
region, as well as with the Center for
Scientific Enlightenment «The Tur-
quoise House» (Nikolsky village, Ze-
lenograd, Moscow), the national re-
serve Fort Ross (California, USA) —an
enlightening society «Russian Amer-
ica» (Moscow). In this interaction in
Totma, new monuments of history
and culture are museumed, new ex-
cursion routes are being developed.

Predestination of monuments
when using them. Each monument
can have its own purpose. For exam-
ple, museums of church art, the his-



tory of Orthodoxy, the history of Or-
thodox holidays, the holy deeds of
saints, orthodox rituals, spiritual
music, the history of the church, the
history of the parish, etc. can be cre-
ated in the buildings of Orthodox
churches. In Totma, for example, the
museum is made of an Orthodox
church, in which the museum of
church antiquity successfully func-
tions. Residential rural houses can
be museumed as houses-monu-
ments of peasant way of life with con-
ducting master classes in them, as it
is done in the villages of Biryakovo
and Nikolskoye of the Vologda region
or in the village of Shushenskoye of
the Krasnoyarsk Territory.
Sacralization of cultural and
natural heritage sites. The concept
sacral means sacred, referring to the
religious cult and ritual. Sacramen-
tal - «sacred, ceremonial, conse-
crated by tradition; traditional» [12,
p. S73]. In reality, sacralization takes
place in everyday life and is fixed in
the people's memory. So, for exam-
ple, in the Arkhangelsk region uc-
cepted as sacred there exist sacred
groves, springs, stones. In their
place, chapels have been built, and
special crosses have been placed. All
this has long developed into a tradi-
tion of veneration of holy places. And
they were preserved for centuries by
the local people themselves. No state
protection, and, of course, their ac-
counting did not exist. With the dis-
appearance of the rural population in
connection with the destruction of
the village, there was a threat of their
disappearance and the oblivion of the
tradition. But with the creation of the
Kenozersky National Park on this ter-
ritory all these memorial sites are
museumed as historical and cultural
property. They are maintained at the
proper level. Trails are laid to them.
They are the object of public display.
Three levels of the museumification
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of sacred sites should be noted. The
first level is the creation of national
parks and museums-reserves, some-
times on quite a large territory (Ke-
nozersky National Park, Vodlozero
National Park, museum-reserve
«Malye Korely», etc.). The second level
is the museumification of individual
sacred places, as in the case of the
above-mentioned spring of Vassian
of Tyxnensky. The third level is the
traditional preservation of the
memory of sacred places not taken
for state protection. They are visited
by tourists and pilgrims, not to men-
tion the locals. These memorable
places are not marked, but their sa-
credness is universally recognized,
and they are a place of worship. By
way of an example we cite a place in
the vicinity of Oshevensk, Kargopol
district of the Arkhangelsk region,
where the Churyog River suddenly
plunges underground and after a
couple of kilometers again comes to
the surface. This is related to karst
phenomena. But this natural phe-
nomenon, unclear to the peasants,
has acquired a legend. It says that
Saint Alexander Oshevensky (the
founder of the local monastery) once
walked on this land and asked the lo-
cal residents for water to drink. But
they refused him. Then he hit the
ground with his staff and said with
annoyance: «Be it to you beside water
without water» and the water went
underground. This is how the natu-
ral phenomenon has merged with its
spiritual perception. This place is
now significant both as a monument
of nature and as a holy place. This is
its sacredness. It is hoped that in
time it will be museumed in connec-
tion with the creation (on the initia-
tive of the local population) of the
museum «Oshevenskaya Slobodav,
where museums are supposed to be
museumed, including rural houses,



as well as local historical and cul-
tural and natural attractions, the en-
tire landscape area with the develop-
ment of various tourist routes and
restoration of traditional life and ag-
ricultural production.

Town of Masters. Each histori-
cal place has its own peculiarities, its
attractive sides. Kargopol, for exam-
ple, is known as the town of masters.
It is famous not only for the Kargopol
clay toy, but also for carving wood,
birch bark, cloth, forging and car-
pentry, painting. It is natural that it
is here that the traditional holiday of
Russian masters is held. Musefica-
tion is planned to be carried out in
various variants: 1) museumification
of each house of the national master,
development of excursion routes,
maintenance of activity of master
classes; 2) equipment of the town of
masters on the embankment and
around the Cathedral Square with
master classes, sales of products and
the creation of a hotel complex. The
basis for this is already laid by the
creation of Nikolai Fomin's museum-
workshop «The Bear's Corner». In the
valley of the Belaya River in the terri-
tory of the Shulgan-Tash museum-
reserve, a township of masters can
also be built, where master classes of
Bashkir craftsmen will be held to
produce household items, tools, and
decorative and applied arts. Here,
visitors can join the culture of the
Bashkir people and take with them
objects made by themselves with the
help of masters.

Pedestrian ecological path.
The experience of organizing ecologi-
cal trails is found in many museums-
reserves and national parks. This is
a specially equipped route, passing
through various ecological systems,
natural objects, habitats of the ani-
mal world and man. Ecological path,
as a separate excursion route can be
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developed on the outskirts of the
«Shulgan-Tash» cave as well.

An Ecological museum. In re-
cent years, the museum community
has seriously started talking about
ecomuseums, which, as V.W. Kimeev
notes, «allow the local population to
retain its ethnic specifics, relay the
descendants and simultaneously in-
tegrate it into the modern ethno-cul-
tural environment, preserve the ecol-
ogy and develop recreation» [6, p. 25].
The ecological museum aims to pre-
serve and develop the ecological cul-
ture, to understand the laws of inter-
action between nature and man, the
inseparable connection of human ac-
tivity with the environment. Such
museums include the Karaganda
Ecological Museum in Kazakhstan,
the Vishtinets Ecological and Histor-
ical Museum in Kaliningrad. Ele-
ments of an ecomuseum can also be
embodied in the museum-reserve
«Shulgan-Tashb.

Monument and the environ-
ment. Monuments can be preserved
provided they «ive» in the environ-
ment of being, if they are claimed by
the local population, if they act in a
variety of forms, if the external forms
correspond to the internal content, if
the authorities ensure measures to
preserve the historical and cultural
heritage. Our task is to form public
consciousness and responsibility for
preserving the historical and cultural
heritage. The object of culture can be
recognized as a monument if it is
claimed by people — if it «gets used» to
the environment, if the local popula-
tion knows and understands its his-
torical and cultural significance.
Hence, as a consequence, there is a
need for active use of the monument
in accordance with its original pur-
pose.

Monument and the surround-
ing landscape. When we talk about



the integrity of the historical and cul-
tural heritage, it is extremely difficult
to understand it without perceiving
the surrounding landscape. Humans
always had different reasons for set-
tling in one place or another. Some-
one settled on a steep bank of the ra-
diated river, someone on a hill, some-
one in the lowland, someone in the
forest, etc. The surrounding land-
scape was important, while someone
strove to a remote place inaccessible
(as in the case of founding of monas-
teries), to someone the proximity of
the river as a means of communica-
tion, was vital etc. The surrounding
landscape dictated the form of being
(buildings, way of life, way of doing
business, family relations). The land-
scape largely determines not only the
way of life, but also the character of
the person. It is known that the in-
habitants of mountains differ in their
character from the inhabitants of the
plains or forests. Everyone has her
own character, his own customs, his
own mythology, his different tools
and methods of production. Here we
see the historical ties of material and
spiritual culture, of the human com-
munity with the surrounding land-
scape, which plays an important role
in the formation of ethnic identity.
Therefore, in the case of museumifi-
cation, it is extremely important to
take into account the role of the land-
scape in the formation of the histori-
cal, cultural and natural heritage.
Monument and its memorial
significance. Undoubtedly, when
deciding on the issue of museifica-
tion, it is important to determine
whether the monument belongs to a
person, society, enterprise or event.
It must have its face and a direct and
fundamental connection with the au-
thor, the owner, the builder, the ar-
chitect, etc., as well as with the
events that occurred around it. In
Kargopol in an unattractive condition
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there are two churches of the Holy
Spirit parish. The memory of their
original destination among the popu-
lation is lost. Therefore, acts of van-
dalism are committed there. If the
townspeople knew that there was a
Holy Spirit parish at this place, if
they knew who built the temples,
who served them, why does it have
such a name, if they understood why
the carved wooden icon of Nikolai
Mirlikiy was kept here and in the
connection with what it was taken
out of the temple during the proces-
sions, then, perhaps, adults would
inspire their juniours that it is not
just church buildings, but a monu-
ment of the era. But since the tem-
ples are not museumed, they are or-
phaned, so there is no reverential at-
titude towards them. The memorial
connection has been lost. Memory is
lost, which leads to destruction of the
monument itself. Many museum ex-
perts are thinking about lost heritage
today, provinces including. So the
professor of the Altai State University
L.A. Bragina writes that memoriality
is «the most vivid and expressive her-
itage, since it is connected with the
image of the bearer of culture by
man» [2, p. 259]. At the same time
brightness and expressiveness, as
noted by Bosnian doctor of museol-
ogy D. Otashevich, is achieved when
«not only memorial events, but also
the historical conditions in which
they occurred» are documented [9,
p. 31]. An important circumstance is
noted by A.A. Alferova: «Any monu-
ment is part of commemoration and,
at the same time, a kind of marker of
urban space. Therefore, to study the
role of the monument, it is necessary
to consider what place in the collec-
tive memory is occupied by the event
that is represented in the memorial,
and how and where it is established»
[1, p. 93-94].



Reliability. This is one of the
important problems both in the ac-
quisition of the museum collection
[see: 10, p. 51-67], and in the field of
museumification of the historical,
cultural and natural heritage. Ob-
jects that require museification, as a
rule have a history of their existence.
At different times they were intended
for different purposes, used for differ-
ent purposes, altered, rebuilt, de-
stroyed, renewed. Therefore, before
you muse upon an object, it is im-
portant to find out how it was used
in the environment, how public con-
sciousness was formed in connection
with its functioning, and also to de-
termine the content part of the muse-
ification. To what we will strive to
make an architectural monument, in
urban or rural environment become
a historical and cultural property?
Restore the original appearance, the
original environment of existence or
save it in the form in which it has
reached our days. What method will
we use in this case? What will be the
basis of our work: conservation, re-
construction or restoration? There
are many questions. But for their so-
lution it is required, first of all, to
carry out scientific research, compre-
hensive study, a comprehensive sur-
vey of the object intended for mu-
seumification. The definition of relia-
bility is a complex process. In the Ke-
nozersky national park on one of the
islands, specialists found the foun-
dations of two chapels, differently
oriented to parts of the world. Proba-
bly, this was due to inaccuracy of
navigation devices or lack thereof.
Before the museologists, the ques-
tion arose — which chapel to recon-
struct? It was decided to restore the
foundations, clean the surrounding
area around them, give them an «ex-
position view». And further to build a
new chapel, a replica, using the same
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materials and construction tech-
niques. Thus, not a separate object is
museumed, but a complex of struc-
tures in the environment. And the
newly built chapel is not just an ob-
ject of a sightseeing show, but an ac-
tive one. You can go into it, perform
a proper ceremony, pray to the holy
image, assign a voucher. By such ac-
tions, the sacred place can be
brought closer to certainty.

Complexity in the reflection of
the historical, cultural and natural
heritage. This concept includes all of
the above. The developers of the con-
cept of the Shulgan-Tash Museum-
Reserve are quidded by the fact that
it is based on the Kapova Cave itself.
It concentrates around itself all the
constituent parts of the museum.
The cave, as a natural phenomenon
and human habitat, is a symbol of in-
extricable ecological ties, a symbol of
the unity of cultures of different
epochs, a symbol of the inseparabil-
ity of the evolutionary development of
human society in unity with nature.
In the new complex of museum expo-
sitions, in addition to the main build-
ing, there can be museum grounds
and pavilions, complementing the
museum complex for the most com-
plete museumification of the re-
served area. It can be: a museum of
honey, a river pier, workshops and
laboratories, territory for carrying
out Bashkir traditional rituals and
national holidays (Uraza-bairam, Sa-
bantui, etc.).

Interaction of museum and
scientific community. The activity
of any museum is based on scientific
research. When interacting with spe-
cialists from various fields of
knowledge, museum staff can reveal
the essence of the museum, realize
its mission. In this regard, when de-
veloping the scientific concept of the
Shulgan-Tash Museum-Reserve, it is
important to take into account the



recommendations of scientists in-
volved in the study of various aspects
of the Kapova Cave (historians, ar-
chaeologists, speleologists, biolo-
gists, philologists, linguists, ethnog-
raphers, geologists, climatologists,
soil scientists, ecologists). Their rec-
ommendations are necessary in or-
der to determine: a) the methodology
for carrying out various studies;
b) the method of assembling the mu-
seum collection; c) the forms and
methods of using the results of sci-
entific research in the museum's ex-
hibition and scientific-educational
work.

The evolutionary path of de-
velopment. Any territory, therefore,
and a reserved place, is not a frozen
state, but an evolutionarily develop-
ing system. Nature, climate change,
and human society are changing.
Therefore, in the new museum com-
plex «Shulgan-Tash» it is advisable to
disclose the evolutionary path of de-
velopment of the region from the
Stone Age to the present. The experi-
ence of such a museum interpreta-
tion of the historical process is rec-
orded in the Museum of Man in Paris
and in the Paris Museum of Evolu-
tion. The Moscow Museum of Zeleno-
grad is developing a scientific con-
cept of the exposition called «The Way
of Silicon». It is supposed to reveal
the evolutionary way of development
of productive forces from stone tools,
which were made of silicon, to micro-
electronics, the elements of which
are based on artificial silicon. It is
justified by the connection with the
environment, since around Zeleno-
grad they have found an archaeolog-
ical site of the primitive man (Ljalov
culture), and Zelenograd itself is the
center of domestic microelectronics.

The museum as a social insti-
tution for preserving historical
memory and transferring the experi-
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ence of generations. Speaking of mu-
seumification, one should proceed
from the understanding that the mu-
seum is not just a culture institution
but a social institution that identi-
fies, studies, preserves and inter-
prets the historical, cultural and nat-
ural heritage as generations experi-
ence. In this regard, the museum is a
complex of constituent parts: a mu-
seum collection, an exposition, a
school, a research institute, a thea-
ter, a club, a library, archives, a re-
habilitation center, a leisure center,
a workshop, a laboratory, an atelier,
a house of creativity, a building with
its surrounding environment and
protected area. At the same time, the
museum is a people's cathedral and
a spiritual gallery, a temple and a fo-
rum, a memorial of being and
memory, a refuge of peace and com-
mon sense, a refectory of soul, a
house of mercy and kindness, a time
machine and a culture park, a center
of aesthetic pleasure and science.
This is an educational organization,
the basis for the formation of patriot-
ism and citizenship, the base for sci-
entific research and popularization of
the historical, cultural and natural
heritage. The more all these compo-
nents will be taken into account
when developing the scientific con-
cept of the Shulgan-Tash museum-
preserve, the more the museumifica-
tion of the reserved place will be
achieved.

Thus, museumification is not
just «the transformation of immova-
ble, intangible, monuments of his-
tory and culture or natural objects
into objects of the museum display».
This is a complex process of compre-
hensive study, multifaceted preser-
vation of monuments and the for-
mation of historical consciousness.
This process involves a set of activi-
ties in which all kinds of perception



of the surrounding space are in-
volved. According to the well-known
expression of Confucius, if one says
something to a person, she will forget
it, if at the same time something is
demonstrated, he may remember,
and if involved in the matter and
taught, he will never forget and will
use the knowledge gained.

The museum plays an im-
portant role in this respect. It tells,
shows, and gets involved. With this
approach and with the assistance of
other institutions and organizations,
museumification can be successful.
As are successful, for example, the
efforts of the Tot’'ma Museum, which
began to hold conferences of the All-
Russian level on the problems of re-
gional cultural tourism. In Totma
and the district monuments are re-
stored, to which cultural objects im-
portance is attached. And these ob-
jects, after the process of museifica-
tion, fit into a new habitat with a new
functional component.

A clear example of the effective
conduct of museumification shows
us the experience of our open-air
museums, museums-reserves, na-
tional parks. Arguing about the inter-
action of the cultural heritage and
the museum, E.N. Mastenitsa writes:
«The interaction of the museum and
the cultural heritage is carried out
continuously, because the cultural
heritage, like the museum, is not
something unchangeable. Emerging
today's cultural ties, created values,
growing on the basis of cultural her-
itage, tomorrow they themselves be-
come part of it, inherited by new gen-
erations ... The postulation of the
thesis about the importance of cul-
tural heritage is not enough without
a clear understanding of its spiritu-
ally organizing role in the modern
world and without determining the
ways its preservation ... [7, p. 21-
22]. One of the ways of preserving the
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historical and cultural heritage is its
museumification.

However, no matter how muse-
ums interact with various public and
state organizations and institutions,
the problem of museumification can-
not be solved only by their efforts. It
is necessary, as Shestova notes, to
single out «the main aspects of stud-
ying the issues of protection and use
of historical and cultural monu-
ments: socio-political, historical and
cultural, financial, economic and le-
gab [13, p. 120].

One can agree with the opinion
of L. Imennova, who writes that the
museum «s showing events in the
space-time unity, is called upon to
restore and preserve the historical
space» [4, p. 78]. But we agree only if
we not only show, but also tell and
engage in practical activities, and by
the historical space we will under-
stand the totality of the historical,
cultural and natural heritage. This is
on the one hand. On the other hand,
the museum can fulfill its historical
mission to study and preserve the
historical, cultural and natural herit-
age only when interacting with state
institutions, scientific and public or-
ganizations. With the third, it is im-
portant to understand the museum
and scientific community, both local
and central. In this regard, it is nec-
essary to solve many problems re-
lated to the fact that the scientists of
provincial museums are practition-
ers, well aware of local conditions,
but poorly prepared theoretically. At
the same time, researchers from the
central museums and research insti-
tutes are better prepared theoreti-
cally, but they do not know much
about the state of affairs at a particur
[see: 11, p. 103-108]. The lack of in-
teraction makes it difficult to solve
the problem of preserving monu-
ments.



All of the above and taken to-
gether should be regarded as a mu-
seum of monuments of historical,
cultural and natural heritage, which
can serve its preservation for future
generations. In the presence of a so-
cial movement, it is important to
solve the problems of museification
by state bodies. When only sobely lo-
cal population participates in the
restoration of monuments, narrowly
focused local tasks are being solved,;
on the whole, the task of preserving

organizations. To do this, it is neces-
sary to develop long-term programs
and include them in the national tar-
get program «Culture of Russian.

The solution of these and other
problems can contribute to the solu-
tion of the issue of museumification
of monuments and their inclusion in
the composition of historical, cul-
tural and natural heritage. As for the
cave «Shulgan-Tash», of course, it is
worthy to be included in the list of
specially protected monuments of

the historical, cultural and natural the world cultural heritage of

heritage in the regions is not being UNESCO.
solved. It requires comprehensive in-
teraction with all stakeholders and
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MHKPOBHAAHUTBHI IIENIEPHI IINIYABI'AH-TAIIIL
0O .41. Yepranonal, A.}O. Ky3zsmuuaZ2, C.C. Iloranos3, A.B. AeoHoBa*

CybakBaAbHBIE CTAAAKTUTOUIBI
(«pool fingers») m colryTCTByIOIIAS UM
neTaeBUaHas popma «U-loops» — Kap-
OoHaTHBIE 00pa30BaHUL IIEIIEP C O/-
HO3HA4YHO HE yCTAHOBAEHHBIM IIPOUC-
XOXKOEeHHEM, (QOopMHUpYIOIIHECS B
IPUOPEKHBIX 30HAX IEHIEPHBIX BO-
noeMmax [6]. Ux mpoucxoxaeHue CBs-
3pIBAIOT C KaAbllM(pUKaIlMeX HUTYAa-
TBIX KOAOHHAABHBIX (POpM OakTepuit
[7]. OnHako naeHTUPUIINPOBATh 3TH
MUKPOOPTaHU3Mbl HE  yIaBaAOCh
BBHUAY TOI'O, YTO K HCCAE€OOBATEAIM
II0IIaIaI0T, KaK IIPaBHAO, yKe HeaK-
TUBHBIE (POPMBI. OTH 00pa30BaHUA
paccMaTpUBaOT KaK MUKPOOUAAUTEI
WAH «OMOTEMBI» — MUHEPAABHBIE OTAO-
JKeHUd, oOpa3oBaHHBIE C BEAYIIUM
y4acCTHEM MHKPOOPraHU3MOB.

Cyb0akBaAbHBIE CTAAAKTHUTOUIBI
TUIINYHBI Oad nemep rop 'Bamaayrme
Ha 1ore CIIA, rae BriepBbie OBIAHU OITH-
canbl B 1990 r. u3 nemeps! Aedyrusa
[5]. B Hacrodiee BpeMd OHHU U3-
BECTHBI B pdze relep 'epmannu, AB-
crpun, lIeBeinapuu, Hcnanum [8].
AnTepaTypHbIE€ CBEIEHUS O HaXOAKax
«pool fingers» B nemepax Poccuu Ham
HEN3BECTHBI.

BriepBrle cy0aKBaABHBIX CTa-
AQKTUTOUABI OBIAM OOHApPYKEHBI B
2006 r. B [laAbBHEM BEPXHEM O03€pe

nemepbl  lyasran-Tamr  (FOxxubIM
Ypaa) pexxuccepoM KHUHOKOMIIAHUU
«bamkoprocran» P.M. McxakoBbIM
Ipu IIOBOIHBIX KHHOChEeMKaxX
dusvma «B nmouckax AKOy3atanr.

JlaapHee BepxXHEE 03€pOo pacro-
AOXKE€HO Ha BTOPOM 3Tazke Iellephbl B
=~ 700 M OT BXOa U IPEACTABASET CO-
0ol mMOoA3eMHBIH CAaOOIPOTOYHBIH
BOIIOEM IIAOIIIAABIO OKOAO 90 M2 c
MAaKCHUMAaAbBHOM TAYOHMHOH OO0 2 M.
CybakBaAbHBIE CTAAAKTHUTOUIBI pac-
OpPOCTPaAHEHbl BAOAb BOCTOYHOTO U
3amaHoro OeperoB o3epa. ITO TOH-
KlHe BBITIHYTbIE arperaTbl KPeMOBOTO
BeTa OAMHOM arperaToB S5-15 cm,
pexe no 30 cm (puc. 1).

B HacTosIeM cooOIIleHUU ITpH-
BOAATCS HEKOTOPBIE IIPeaBapUTEAb-
HbI€ PE3yAbTAThl U3YUYEHUI CTaAAKTU-
TOUAOB. ['MAPOXUMUYECKUN MOHUTO-
PUHT BOABI O3€pa TIPOBOAMACS C
2010 r., HOHHBIH cocTaB ITPob ompe-
OEAIACSI TUTPOMETPUYECKUM METO-
ooM  (OpHUEHTUPOBOYHAS  IIOTPEIl-
HOCTb +5-10 %), BoOOpOAHBIN HOKa-
3aTeAab pH omnpeneadgan mpu IIOMOIIH
pH-MmeTpa Sartorius PB (+0,03 pH).
PacueTbl HWHOEKCOB HACBIIIEHUS K
KAABIIUTY BBIIIOAHSIAM B IIpOoTpaMme
Aqion 4.15.5. M3yueHnne MopdoAOTHH
U SAEMEHTHOT'0 coCTaBa ITPOBOJIUAHU C

I TocymapcTBeHHbBIH npupoaHbiyt 3anoBeqHUK lyapran-Tam (a. Uprusasl, BypasHckuil patioH,

BamkopTtocran, Poccus).

2 Ypumckuii Uuctutyt 6uosoruu PAH (Yda, Poccus).
3 Uuctutyt MmuHepaasoruu YpO PAH (Muacc, Poccus).
4 UactutyT reosorun u reoxumuu YpO PAH (Ekarepun6ypr, Poccus).
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IIOMOIIBI0O SA€KTPOHHOH CKaHUPYIO-
el MHKPOCKOIIMHM Ha Ipudopax
TESCAN Vega 3 SBH c sHeproauc-
HepCcUuOHHBIM crieKTpoMeTpom X-ACT
Oxford Instruments (MucTHTYT 1IpO-
0AeM CBEPXIIAACTUYHOCTH METAAAOB
PAH, r. Yda, anaauturu MU.M. Myca-
o6upoB u C.H. Cepreen) u JEOL JSM
6390LV c¢ O[C-mpucraBkoit INCA
Energy 450 X-max 80 B UHcTuTyTE
reonoruun u reoxumuu YpO PAH,
r. EkatepuHOypr (aHAAMTHK
NA.B. AeoHoBa).

[Ipu U3y4YEeHUU YUCAEHHOCTHU
MUKpPOOpPraHu3MoB B «pool fingers»
[As CpaBHEHHUd Oblra B3gTa TAMHA
TBIKBIP U3 3asa bpuaanaHTOBEIN. BbI-
[OEACHUE U yYE€T YHUCA€HHOCTH MUKPO-
OpPraHu3MoOB B 00pa3sllaxX OCYIIECTB-
ASIAM METOOM II0CEBA CYCII€H3WH, Ha
TBEpAble INHUTaTEeAbHBIE cpenpl [3].
HN3y4yaan YHCAEHHOCTBH TIeTepOTpod-
HOM OakTepuu Ha MSICOMNEIITOHHOM
arape, OAWUTOTPO(QOB HA TOAOTHOM
arape, MHKPOMHIIETOB — Cpele
Yamneka. MHKybOaIIHIO TTOCEBOB IIPOU3-
BoAUWAM IIpu Temieparype +28°C u
+109C B Teuenume 7-14 cyrok. [asa
yaobcTBa aHaAn3a MHKPOOHUOTHI HC-
TIOAB30BaAH KOI(PPUITUEHT IICUXPO-
TOAEPAHTHOCTH, IPEACTaBALIOIINNT
cobo#f OTHOIIIEHHE 4YHCAA KOAOHUH
MUKPOOPTaHU3MOB, BBIPOCIIUX IIPU
+6°C K 4YHCAYy KOAOHHH, BBIPOCIIHX
npu +28°C. OTOT HoKasaTeAb OIpese-
ASIAYL TIPDHU IOCTOBEPHOH pPa3HUILE YHC-
A€HHOCTH KOAOHHM y 00pa3lioB, HH-
KyOUPYEeMBIX IIPU YKAa3aHHBIX TeMIIe-
parypax [1].

TuapoxXuMUYecKHu TUI BOObI B
JlanbHEM BEpPXHEM 0O3€pe — TUApPOKap-
OOHAaTHO-KAABIIMEBLIM, 00IlIad MUHE-
paauzanud 390-510 Mr/a, Bomopoa-
HBIU ITOKa3aTeAb OAU30K K HEUTpaAb-
HoMy (pH 6,8-7,3), conepxaHue Mar-
HUsI, CyAb(PaATOB U XAOPUIOB HeE3Ha-
4YUTEABHO (<5 Mr/a). 'paduk nsmene-
HUg oOIell MHHepaAHu3aluud U WH-
[eKCa HaCBIIIEHUS K KaABIIUTY IT0Ka-
3aH Ha puc. 2. UHaeKC HaChIIEHUS K
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KaABITUTY [IOIBEPKEH 3HAYUTEABHBIM
KOA€0aHUSIM B CPaBHUTEABHO PEIKO
JOCTUTaeT KPUTHUYECKOTO 3HA4YEHUd
(SI = 0,3), mpu KOTOPOM BO3MOZKHA
KpHUCTaaau3anud Kaabnura. Korma
IIPUXOAAT HOBBIE IIOPIIUU BOAbI, 000-
ralleHHOM AarpeCCUBHOM YIAEKUCAO-
TOoH (cM. oceHHUMY nmaBoAoK B 2012 r.)
WHIEKC HAaCBIIIIEHHUS CHHUXKAETCS [0
OTPULIATEABHBIX 3HA4YeHUN, Iocae
Yero C HEKOTOPBIM 3alla3fbIBaHHEM
HabAIOIaeTCs POCT MHUHEPAAU3AIUH
3a CYET pPacTBOPEHUS KaAbIIUTA.

CrasakTuTouanl [laabHEro Bepx-
HETO 03€pa CAOXKEHBI KaABIIUTOM [2].
OAEKTpPOHHBIE  MUKpodoTorpaduu
CTaAaKTUTOUI0OB IIOKa3aHbI Ha
puc. 3. IX 11oBepXHOCTb IOKPHLIBAET
ouomniaeHka (extracellular polymeric
substances (EPS) BHeKAeTOYHBIE II0-
AUMEpPHBIE BEIIeCTBa) U KaK aAee
OymeT moka3aHoO MHUKPOOPTaHU3MEI, B
cpene KOTOPOH MPOUCXOIUT KPHUCTaA-
Anzanus  Kaabnura (puc. 3, a-0).
BHyTpr arperaTroB = BCTpPEYaroTCd
VIAOIIEHHBIE HHUTH OHOAOTHYECKOTO
MIPOUCXOXKIEHUS «(pUAaAMEHThI» — TaK-
COHOMMYECKas NMPUHAOAEKHOCTb KO-
TOPBIX He scHa (puc. 3, 6). Kaapur
PEICTABASIIOT COO0¥ GAOYHEBIE C dAe-
MEHTaMH pPacCIlelIAeHUsS KPHUCTAAAU-
JyecKHe CyOMHOUBHALI pPa3MepoM
200-300 ym. Hepenko mnposaBaeHHE
CKEAETHOTO CTPOEHHUT KpPHCTAAAOB
(puc. 3, 2—-¢).

CoraacHO [OaHHBIM 3HEPrOYC-
nepcuoHHOM crekTpoMeTpun (Inca
Energy 450) B KaaAbLIUTE IIPHUCYT-
CTBYET IIPHUMeECH JKeAe3a, KaAausd, Mar-
HUSI, WHOTJA BCTpeYaeTcd TUTAH U
mapraseln. COOTHOIIIEHUSI KaAbIIUS U
€ro THIHWYHBIX IIpuMeced (paccuu-
TaHHBIE JAS aTOMHBIX, %) — MarHud U
JKeAe3a B o0pasrax CTaAaKTUTOHIOB
(n = 6) ¥ OOBIYHBIX CyOa’PaABHBIX
crieacorem nemtepbl llyabran-Tam
(n = 16) moka3aHo Ha puc. 4. BunHo,
YTO CTaAaKTHUTOUIABI 3HAYUTEABHO
oboralreHbl XXKeAe30M B CpaBHEHUU C



OOBIYHBIMH CIIEAEOTEMAaMMU (OAS KOTO-
PBIX XapaKTepeH CYIIeCTBEHHO Ooaee
YHUCTBIM XuMH4YecKuii cocras). C
HAAUYHEM CTPYKTYPHBIX IpuMmeceii B
KaABIUTE, I10 BCE¥ BUAUMOCTH, CBS-
3aH pPAaCLICNIACHHBIM U CKEAETHBIN
poOCT.

Ha puc. S mpencraBaeHbl OaH-
Hble MHKPOOMOAOTHYECKHUX HCCAEIO-
BaHUP MHUHEPaAbHOTO 00pa3oBaHUA
«pool fingers» U TAMHBI THIKBIP. AHa-
AV3 TIOKa3aA BBICOKYIO YHCAEHHOCTH
MHUKPOOPTaHU3MOB B o00oux obpas-
ax, e KOAHYEeCTBO OakTepuil co-
CTaBASIAO — TreTepoTpodHBIX (1,5—
2,2x10° KOE /1), OAUTOTPO(HBIX,
(1,6-3,5x105KOE/1), CIIOPOBBIX
(135 KOE/1) 1 mukpomuneron (100-
800 KOE/r). IIpu aTOM B MHUHEpaAb-
HOM obpazoBaHuHU «pool fingers» Op1aa
OoTMe4YeHa BbICOKAsd YHCAEHHOCTbH
IICUXOTOAEPAHTHBIX CIIOPOBBIX Oak-
Tepuil (uEAexkc 35). CaemyeT oTMe-
TUTb, 4TO B Ipobax «pool fingers»
YHUCA€HHOCTh MUKPOMHUIIETOB ObIra B
8 pas GoabIlle, 9yeM B TPYHTE IIEHIePhI
(raMHA «TaKbIp»).

MUKpPOOHOAOTHYECKHE HCCAELO-
BaHUS IIOKAa3aAM, UYTO OHOIIA€HKU
«pool fingers coxmepkaT BBICOKYIO
YHUCAEHHOCTh OaKTEepUil, KaK U TAUHA
TAKbIP, a [0 KOAWYECTBY MHUKPO-
MUIIETOB JIaKe [IPEBOCXOIST €€.

HakomaeHue MeTasAOB B KaAb-
nuTe (4TO HeXapaKTEPHO AL HCCAe-
JIOBaHHBIX HAMHU OOBIYHBIX KAABITUTO-
BBIX OTAOXKEHUU Ileniephl) CBsS3aHO,
KakK MBI IIoAaraeM C MUKPOOHOU ak-
TUBHOCTBIO, ITOCKOABKY MHKpoOOpra-
HU3MBbI CIIOCOOHBI AOKaABHO MEHSITHb
OKHCANUTEABHO-BOCCTAaHOBUTEABHBIN
IIOTEHIIMAA CPENbl U YCAOBHS HUX MH-
rpauy. Tak ke HaKOIIAEHHE MeTaA-
AOB MOXKET OBITH CBS3aHO C a/cop6-
nued KOAAOUIHBIX pPacTBOPOB Ha
OaKTepHUaAbHOU CAU3H.

Tem cambIM, ygacTHe MUKPOOP-
raHU3MOB B I'eHe3HCe CyOaKBaAbHBIX
CTaAaKTUTOUZIOB  IIOATBEPIKIAETCH
HaAW4YHeM OHOT€HHBIX KOMIIOHEHTOB
B CTPYKType arperatoB (OHOIIA€HOK
EPS, BHyTpHM KOTOPBIX HPOUCXOOUT
KPUCTaAAM3AIUS KaAbIIUTA M MUK-
pobHBIX puaameHTOB). [lo Bcelt BU-
OUMOCTH, HUTYAThle 0aKTepHaAbHbIE
MaTbl UTPAIOT POAB 3aTPaABOK U «Kap-
Kaca», O0ecCIIeYyHBaloIIero TIpaBUTa-
IITMOHHO-OPHEHTUPOBAHHBIM POCT ar-
peratoB. BHekaeTOUHOE ITOAMMEpPHOE
BemtectBo (EPS), obaamaroiree crio-
COOHOCTBIO K XeAaTaltny noHoB Ca?*,
MOZKET OIIOCpeNOoBaTh OCaXKAeHHE
KaapluTa [4]. B nopaake guckyccuu
MOKHO TIPEAIIOAOKUTH, YTO Oaaro-
napsi 6ydpepusyroieii poau EPS kpu-
CTaAABI KAABIIUTA HE PACTBOPSIOTCH B
IIEePUOABI C IOSIBAEHUS arpecCUBHOU
YTAEKHUCAOTBI B BOJIE 03€pa.
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MICROBIALITES OF THE SHULGAN-TASH CAVE
0O.Ya. Chervyatsoval, L.Yu. Kuzmina2, S.S. Potapov3, L.V. Leonova#*

Subaqual stalactitides («pool tor of the film company «Bashkorto-

fingers») and the accompanying loop-
like form «U-loops» are carbonate for-
mations of caves with unequivocally
unidentified origin, forming in the
coastal zones of cave bodies of water
[6]. Their origin is associated with the
calcification of filamentous colonial
forms of bacteria [7]. However, it was
not possible to identify these micro-
organisms, since, already inactive
forms get to researchers, as a rule.
These formations are considered to
be microbialites or «biotems» — min-
eral deposits formed with the leading
participation of microorganisms.

Subaqual stalactites are typical
of the caves of the Guadalupe moun-
tains in the south of the U.S., where
they were first described in 1990
from the cave of Lechugia [5]. Cur-
rently, they are known in a number
of caves in Germany, Austria, Swit-
zerland, Spain [8]. Referential infor-
mation about the finds of «pool fin-
gers» in the caves of Russia is not
known to us.

For the first time subaquatic
stalactitides were discovered in 2006
in the Far upper lake of the Shulgan-
Tash cave (South Urals) by the direc-

stan» R. Iskhakov during underwater
filming of the film «In search of Ak-
buzat».

The far upper lake is located on
the first floor of the cave at about
700 m distance from the entrance
and it is an underground low-flow
pond with an area of about 90 m?2
with a maximum depth of 2 m. Sub-
aqual stalactitoids are common along
the eastern and western shores of the
lake. These are thin elongated cream-
colored aggregates with a length of 5-
15 cm, less often up to 30 cm (fig. 1).

In this report, some preliminary
results of the study of stalactitoids
are given. Hydrochemical monitoring
of lake water has been carried out in
2010, the ion composition of the
samples was determined by a ti-
trimetric method (approximate error
15-10 %), the pH was determined us-
ing a pH meter Sartorius PB
(+0,03 pH). Calculations of satura-
tion indices to calcite were performed
in the Aqion 4.15.5 program. The
study of morphology and elemental
composition was carried out by
means of electron scanning micros-
copy on TESCAN Vega 3 SBH devices
with the X-ACT Oxford Instruments

1 Shulgan-Tash State Nature Reserve (Irgizly village, Burzyan district, Bashkortostan, Russia).
2 The Ufa Institute of Biology of Ufa Federal Research Centre of the Russian Academy of Sciences

(Ufa, Russia).

3 Institute of Mineralogy of Ural Branch of the Russian Academy of Sciences (Miass, Russia).
4 Institute of Geology and Geochemistry of Ural Branch of the Russian Academy of Sciences

(Yekaterinburg, Russia).



energy analysis spectrometre (Insti-
tute for Problems of Metal Superplas-
ticity, RAS, Ufa, analysts
[. Musabirov and S. Sergeev) and
JEOL JSM 6390LV with EMC-prefix
INCA Energy 450 X-max 80 at the In-
stitute of Geology and Geochemistry,
Ural Branch of the Russian Academy
of Sciences, Ekaterinburg (analyst
L. Leonova).

When studying the number of
microorganisms in the «pool fingers»
for comparison, Tykir clay was taken
from the Brilliant Hall. The isolation
and counting of the number of micro-
organisms in the samples was car-
ried out by seeding the suspension,
on solid nutrient media [3]. We stud-
ied the abundance of heterotrophic
bacteria on meat-peptone agar, oli-
gotrophs on lean agar, micromy-
cetes — on Chapek's medium. Incu-
bation of the sown bacteria was car-
ried out at a temperature of +280°C
and +100°C for 7-14 days. For the
convenience of the analysis of the mi-
crobiota, the psychrotolerance coeffi-
cient was used, which is the ratio of
the number of colonies of microor-
ganisms grown at +6°C to the num-
ber of colonies grown at +28°C. This
indicator was determined with a sig-
nificant difference in the number of
colonies in the samples incubated at
these temperatures [1].

The hydrochemical type of water
in the Upper Lake is bicarbonate-cal-
cium, the total mineralization is 390-
510 mg/l, the hydrogen index is
close to neutral (pH 6,8-7,3), the
magnesium, sulfate and chloride
content is insignificant (<5 mg/l).
The graph of the change in the total
mineralization and the saturation in-
dex to calcite is shown in fig. 2. The
saturation index to calcite is subject
to considerable fluctuations and
comparatively rarely reaches a criti-
cal value (SI = 0.3), at which calcite
crystallization is possible. When new
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portions of water enriched with ag-
gressive carbon dioxide come (see au-
tumn flood in 2012), the saturation
index decreases to negative values,
after which, with some delay, miner-
alization increases due to the disso-
lution of calcite.

Stalactitoids of the Upper Upper
Lake are composed of calcite [2].
Electronic photomicrographs of stal-
actitoids are shown in fig. 3. Their
surface is covered by biofilm (extra-
cellular polymeric substances (EPS)
and as further will be shown the mi-
croorganisms, in the medium of
which crystallization of calcite occurs
(fig. 3, a-b). Inside the aggregates
there are flattened filaments of bio-
logical origin i.e. «filaments», whose
taxonomic value is not clear (fig. 3,
c). The calcite represented by the
block subindividuals with crystalli-
zation elements of sub-divide 200-
300 pm in size. Often the manifesta-
tion of the skeletal structure of crys-
tals (fig. 3, d).

According to the data of energy
dispersive spectrometry (Inca Energy
4350) in calcite there an admixture of
iron, potassium, magnesium, some-
times titanium and manganese are
found. The ratios of calcium and its
typical impurities (calculated for
atomic per cent) — the magnesium
and iron in samples of stalactitoids
(n = 6) and ordinary subaerial cav-
erns of Shulgan-Tash cave (n = 16)
are shown in fig. 4. It can be seen
that the stalactitoids are significantly
enriched in iron in compared with
conventional speleothems (for which
a much cleaner chemical composi-
tion is characteristic). With the pres-
ence of structural impurities in cal-
cite, apparently split and skeletal
growth is associated.

Fig. 5 presents the data of mi-
crobiological studies of the mineral
formation «pool fingers» and the clay



tykyr. The analysis has demon- are able to locally change the oxida-

strated a high number of microor- tion-reduction potential of the me-
ganisms in both samples, where the dium and the conditions for their mi-
number of bacteria was hetero- gration. Similarly, the accumulation
trophic (1,5-2,2x106 cfug), oligo- of metals can be associated with the
trophic, (1,6-3,5x105 cfug), spore adsorption of colloidal solutions on
(135 cfug) and the number of micro- the bacterial mucus.
mycetes (100-800 cfug). At the same Thus, the participation of micro-
time, a high number of psychotoler- organisms in the genesis of suba-
ant spore bacteria (index 35) was rec- quatic stalactitoids is confirmed by
orded in the mineral formation «pool the presence of biogenic components
fingers». It should be noted that in in the structure of aggregates (EPS
the samples of «pool fingers» the biofilms, within which crystallization
number of micromycetes was 8 times of calcite and microbial filaments oc-
greater than in the soil of the cave curs). Apparently, filamentous bacte-
(the takyr clay). rial mats play the role of seeds and
Microbiological studies have «frame», providing gravitationally-ori-
shown that biofilms «pool fingers ented growth of aggregates. Extracel-
contain a high number of bacteria, as lular polymeric substance (EPS),
does clay takyr, and even exceed the which has the ability to chelate Ca2*
number of micromycetes. ions, can mediate the precipitation of
The accumulation of metals in calcite [4]. As a matter of discussion,
calcite (which is not typical for the it can be assumed that due to the
usual calcite deposits of the cave) is buffering role of the EPS, calcite crys-
associated, as we believe with micro- tals do not dissolve during the peri-
bial activity, since microorganisms ods from the appearance of aggres-

sive carbon dioxide in the lake water.
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Puc. 1. CybakBaabHBIE CTAAAKTHUTOUABI («pool fingers»)
B [laapHeM BepxHeM o3epe rereps! lllyabran-Tarmn

Fig. 1. Subaqual stalactitides («pool fingers»)
in the Far upper lake of the Shulgan-Tash cave
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Puc. 2. [lmHaMHuKa O0LIeH MHUHEPaAU3alluH U UHEKCA HACBHIIIEHUI K KAABIIUTY

10 JaHHBIM MoHHTOpuHra 2010-2016 rr.

Fig. 2. Dynamics of total mineralization and saturation index to calcite

according to monitoring data of 2010-2016
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Puc. 3. QaekTpoHHBIE MUKpodoTOorpaduu obpasiia cydakBaAbHBIX CTAAAKTOHIOB

Fig. 3. Electron micrographs of a sample of subaquatic stalactoids
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Puc. 4. CoorHourenuss Ca — Mg — Fe
B MHHeEPaAbHBIX 00pa3oBaHuax meliepsl llyasran-Tam: 1 — cybaspasbHbIe CIIEAEOTEMBI
(HaTeuHble arperaTbl, KOPaAAOHUIbI, BOAOKHHCTO-UTOABYATHIH KaABIIUT, 2 — Cy0OaKBaAb-
HBbIE CTAAAKTHUTOUAbI [laAbHETO BEPXHETO 03epa

Fig. 4. Ca — Mg — Fe ratios in the mineral formations of the Shulgan-Tash cave:
1 — subaerial speleothems (infiltrating aggregates, coraloids, fibrous-acicular calcite,
2 — subaquatic stalactitides of the Upper Upper Lake
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Puc. 5. YncaeHHOCTDH 6aKTepUH U MHKPOMHUIIETOB B «pool fingers» 1 rAuHe TBIKBIP U3
3asa BAamaAnaHTOBBIH (HO — HET JAHHBIX, ¥ — KOAP(PUIIMEHT IICUXPOPHUABHOCTH, CTATH-
CTHYECKHU 3Ha4YMMbIe OJaHHbIe 0003Ha4dYeHbI Ipu P<0,05)

Fig. 5. The number of bacteria and micromycetes in the «pool fingers» and clay takyr
from the Blilliant hall (nd — no data, * — coefficient of psychrophilicity, statistically sig-

nificant data are indicated at P<0,05)
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List of Abbreviations

AH CCCP - Akagemusa Hayk CCCP
QaH2Jl. — aHTAUHCKOe

BITAA — GECIIMAOTHBIN A€TATEALHBIN
amnmnapar

8. — BEK
86. — BEKA

BCEI'EH — BcepoCCHMCKHUN HAy4YHO-
HCCAEIOBATEABCKHUM I'€OAOTHYECKUM
uHCcTUTYT UM. A.Il. Kapnimackoro

2 — rpaMMm
2. —Tom / Tropon

I'BY HIII PE - T'ocynapCTBEHHOE
OromzkeTHOE yupexknaeHne HayaHo-
IIPOU3BOACTBEHHBIN IIEHTP I10
OXpaHe€ U UCIIOAB30BAaHUIO HEIBUXKH-
MBIX OOBEKTOB KYABTYPHOI'O HacAe-
aust Pecriyoauku BamkoprocTan

22. — TOMIBI
2/1. — TAyOuHa
20p. — TOPHU30HT
0. — IepeBHA

/[ HK — ne30KkcupHubOHYKAETHOBASA
KHCAOTA

Op. — opyroe

el. — eUHUILA

UJUL. — UAAFOCTPAITHS
UM. — UMEHHU

Ke. — KBazaparT

Jl. H. — AET Ha3a/l

AOHA AH CCCP / HHMMK PAH — Ae-
HUHTPaACKoOe oTaeacHue MHCcTHUTYyTa
apxeoasornu AH CCCP / Uncturyrt
HCTOPUH MaTEpPHaAABHOH KyABTYPBI
PAH

M — METP
M. — MockBa

M. 6. — MOXKET OBITH
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MI'Y — MOCKOBCKUU rocy1apCTBEH-
HBI YHUBEPCUTET

MITH — MHAAHOH
MM — MUAAUMETP
H. 3. — HaAlIlla 3pa

HHH — HaydHO-HCCAEIOBATEABCKHUM
HUHCTUTYT

npogp. — rIpodeccop

p. — peka

PAH - Poccuiickag akageMusa HayK
puc. — pUCYHOK

PDDH — Poccuiickuit poH pyHaa-
MEHTaAbHBIX HUCCAEOBAaHUN

c. — cTpaHuIa / ceao
CM — CAHTUMETD

CM. — CMOTPH

cc. — ceaa

CCCP - Coro3 CoBetrckux Cormanm-
cTuyeckux Pecriybank

cmp. — CTpaHulla

CIIIA — Coemuuénunie lllTaTer AMe-
PUKU

m — TOHHA

m. 0. — TakK JaAsee

€. — TO eCThb

K. — TaK KaK

H. — TaK Ha3bIBAeMOe
n

. — TOMY T10400HOE

S 33 33

Y. — TO YHUCAO
maba. — TabanIla

TIIM — TpexMepHbIe TIOAUTOHAABHBIE
MOJEAU

mbulC. — ThICA4Ya

YpO PAH — YpaabCKO€ OTOEACHUE
PAH



Y®HUI[ PAH — Ydumckuit penepab-
HBbIN HccaegoBaTeAbCKUY 11eHTp PAH

¢p. — ppaHILy3cKoe
yesl. — 4eAOBEK

BC - Before Christ
cm — centimeter
DEM - Digital Elevation Model

EPS - extracellular polymeric subs-
tances

etc. — et cetéra
fig. — figure

IHMK RAS - Institute of the History
of Material Culture, the RAS

LED - Light-emitting diode
Lepus sp. — Lepus europaeus
LRM — Local Relief Model

m — meter

mm — millimeter

MSU - Moscow State University
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9K3. — SK3EMIIALIP

IOHECKO - cuennmaau3upoBaHHOE
yuapexaenue Oprannzanuu O0beau-
HeHHbIX Haruii mo Borrpocam obpa-
30BaHUs, HAYKU U KYABTYPbI

b. —page
RAS - Russian Academy of Sciences

SBI SPC RB - Scientific-Production
Center for Protection and Use of Im-
movable Cultural Heritage of the Re-
public of Bashkortostan

tabl. — table
TPM - dimensional polygonal models
UAV — unmanned aerial vehicle

UNESCO - The United Nations Edu-
cational, Scientific and Cultural Or-
ganisation

URC RAS- Ufa Research Centre, the
RAS

USA — The United States of America

USSR - The Union of Soviet Socialist
Republics
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