JL1s1 ToMcKa BEUECTBEHHBIX 10KA3aTeNbCTB IIPEAPUHUMAIMCH HEOI-
HOKpaTHBIE MOIBITKY, HO 6e3ycnienrHo. bosbliine qeHsr 661U BbLIEIE-
Hbl Ha 600-1eTHuUit 106uneit OuTbl. HanpuMep, 6LUIH 3aKyTUIEHBI COTHH
METALTOMCKATEEH M B3BOJBI CONIAT HEMPEPHIBHOI LIENBIO ITPOYECHIBATH
He TOJIbKO KyJIMKOBO nose, HO U OKPECTHOCTH.

CywmecTByeT msATh (MO YUCIY 3alIMUIEHHBIX OUCCEpPTalMil) oduLM-
ATBbHBIX BEPCHIA, TOYEMY Ha NOJIE CPAXKEHUS OTCYTCTBYIOT 3aXOPOHEHMSL.
Haxe He BHMKasi B CyTh IIPOOIEMBI, MOXHO CKa3aTh, YTO, KAK MUHUMYM,
YEThIPE U3 HUX HE BEPHHI.

TeM He MeHee, ToJIe CYHIECTBYET, €r0 MECTOPACHOAOXKEHHUE MOTHOCTHIO
COOTBETCTBYET JIETOIIUCSIM, HO B COOTBETCTBHU C TEMH XK€ JIETOITUCIMH
YOUTBHIX XOPOHWIH Ha IT0JIE BOCEMb IHEM. A TIe XK€ MOTUIbI?

PeireHne npo6neMsbl Ha BCIO CTpaHy 6bUIO BBICKA3aHO Ka3allKUM aTa-
MaHOM BO BpeMs OJHOTIO U3 TEJIEBU3MOHHBIX peropTaxeit ¢ KpacHoro
XOJIMa TMPH MIPa3THOBAHUHU OYEPETHON romOBINUHEI OUTBBI. OH CKa3a:

— BBl U He crapaiiTech, Bce paBHO HMYEro He Haiiaere. Beap 310
yepHOo3eM. 3akomnaiiTe Tyna JOXyo cobaky, Tak yepe3 Iapy JieT BBl He
HalieTe HM OHOM KOCTOYKH — BCe YePHO3€EM nepepaboTaer. Y Hac 3To
KaXNIbIil 3HAET. .

B onHoM ommbaincs ataMaH — 3TO TO, YTO Pa3pyIIEHHYIO YEPHO3EMOM
6MOJIOrM4eCKyI0 TKAHb HEBO3MOXHO OOHADYXUTh.

TeopanapHoe obcnenosanue Kyamkosa mosst M €ro OKpeCTHOCTEH C 1ie-
JIBIO ITOMCKA 3aXOPOHEHUH ITOrUOIIKX B cpaXxeHuH 1380 I BOMHOB MBI Ha-
qanu B 2000 romy.

MBI 3HaIM, YTO MOMBITKH UCIOJIB30BaTh reopafapsl AJ1s MOKUCKA 3aX0-
poHeHMiT Ha KyJIMKOBOM moJie MpeAnpUHUMAIUCh HEOMHOKPATHO M 10
Hac, HO 6e3 Kakux-nubo pe3ynsraToB. TeM He MEHee, BO3BMOXHOCTHY Ha-
1ero npubopa, peajbHBIA SHEPreTUYECKUi MOTEHIHAI KoToporo B 10000
pas IIPEeBOCXOJIUT BCE U3BECTHHIE HAM aHAJIOTH, TTIO3BOJISUIM HAAEsSIThCS Ha
YCITELIHBIA MCXOJ BHOBb NMpPEAIIPUHUMAEMBIX TTOUCKOB. K ToMy Xe 310
ObU1a XOpoIllasi BO3MOXHOCTb TEXHUYECKOTO HCIIBITAHMA pajapa.

[IlepBrii reopasapHblii MPOMWIb UMeEI IUIMHY OKOJIO 6 KM, OH Ha4u-
HAJICA OT AepeBHU XBOPOCTSIHKA M 3aKaHYUBAJICH B celie MOHACTHIPILHU-
HO. B pe3ynbsrate 5TUX U IOC/IEAYIOMIMX K3MEPEHMI MBI TIOJIYYIIH O6LIEE
MpPEeJICTaBJICHHE O TeOJIOTHYECKON CTPYKTYPEe MECTHOCTU. BepxHmii cioii
IIOYBHI — YEPHO3EM — UMeeT DIyOuHy oT 60 mo 120 cm. Hanee cnenyer
MaTepUKOBas IJIMHA A0 rimyOouH 4-8 .M. Hike 3ajeraer MOIMHBINA CIIOH
TPELIMHOBATOIO M3BECTHSAKA, HUXXHSSI TPaHMIIA KOTOPOTO reopagapoM
He ¢puxcupyercs. B oBparax cioit YepHO3eMa JOCTUTaeT TONIIUHEL B HE-
CKOJIBKO METPOB M3~3a BLIHOCA €TI0 BOAOIL C TIOJIEI.
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B okpectHocTsiX KynukoBa Mot M Ha CaMOM TOJIE€ HAaOMIONAlOTC
MHOTOYUCJIEHHBIE KapCTOBbIE NTPOBAJIHI HA FIIyOMHax 8-10 M, KOTOphle Ha
TMOBEPXHOCTH MPOSABJSIOTCA B BUIE CJ1a00r0 MOHWXEHHS TOYBHI C IMHE -
HBIMHM pa3MepaMM B HECKOJIBKO NECSITKOB MeTpoB. HanbGosiee cUIbHBEIE
MPOBAJILI PACIIONIOXEHHBI BIOJb 6eperoB peuyku CMOJIKH.

IepBriii xe npoduiip HemocpeaCcTBEHHO 1o LeHTpy Kynukosa moss B
HaIpaBICHMAHU C 3al1alla HA BOCTOK MOKAa3aJl HATWYKE Ha IYOMHE NpUMeEp-
HO OIHOT'O MeTpa IIPOTSKEHHON HEOAHOPOIHOCTH, HMEIOIIE BU 3aChI-
MaHHOW TpaHIIICH, BEITAHYTOM C CEBEPA Ha 10T Ha paccTosiHue Gojiee 700
MeTpoB. Hanpasnenue ceBep — 10r 3T0ro 06beKTa BHIIEPXKUBAETCS C TOY~
HOCTBIO 10 HECKOJIBKHMX IrpaaycoB. JIokatop ¢)MKCHUpPOBaI, B OTIMYHE OT
0OBIYHOM TpaHlLeu, 3aCHIMAaHHOW OJHOPOIHBIM IDYHTOM, IOIEPEYHYIO
CcTpaTU(PUKaLUIO €€ 3aTOJHEHMS 3amafn-BoCcTOK. HalloMHNM, 4YTO HMEH-
HO B 3TOM HallpaBJICHUM KJIaXyT YCOMIIMX B MIPABOCIABHOM TPaIUIINM.

OmnpeneneHue HaNpaBICeHHOCTH BBITSIHYTHIX OOBEKTOB C ITOMOIIBIO
reopazapa BO3MOXHO M3-3a BEKTOPHOTIO XapakTepa JIEKTPOMarHMTHOTO
nosis1. Eciiy HanpaBieHUe BEKTOpa 3JIEKTPUIECKOTO IT0JIA (TTOJIIpU3alius,
COBIAJAOAsA C HaNpPaBJICHUEM MUIOJBHOM AHTEHHBI) COOTBETCTBYET
HaIlpaBJIICHUIO BEITAHYTOCTH, TO OTPAXCHHBIA OT 00BbeKTa CUTHAJI Mak-
cuMaiieH. Ecny nosisipusanys neprneHIMKyJisipHa HalpaBIEHUIO BBITIHY -
TOCTH — CUTHAI MUHUMAJIEH. Bo BpeMst 00y4eHHs oriepaTOpOB reopajapa
MBI 3TO IEMOHCTPUPYEM HA MPUMEPE BO3AYLIHOIO OTPAXEHUS OT JUHUH
anekrponepenady. Ecim BCcTaTh oA NMpoOBOJAMHU M ITOBOPAYHUBATLCA BMeE-
CTe C aHTEHHOM CUCTEMOM BOKPYT OCH, TO IPU COBITAJICHUH TTOISAPH3AIHHU
Y HaTpaBJIEHUs JIMHUH Tiepefad puKcupyeTcsi MOLIHOE oTpaxeHue. Ilpu
MOTIEPEYHOI NOJNSIPU3ALIMU OTPAXKECHHE 11a1aCT 10 HYJIS.

B o6HapyxeHHOM Ha KyaMKOBOM MoJie TpaHIllee CUTHA ObLT MAKCH-
MaJIeH TIPH NONEPEYHOM MOISpU3aIHH.

Tpu wypda aroro non3eMHOro oobekra, caeaandsie B 2001 u 2002 ro-
Jlax COBMECTHO C MPENCTAaBUTEIAMM My3es-3alIOBEAHMKA, HE TaTH OXHU-
JaeMOro pe3yibsrata — KOCTHBIX OCTAHKOB MOTHOIIKMX B HUX HE ObUIO 06-
HapyXeHO.

beun 3apuKcUpOBaHBI U JApyrie MHOIOYMCIEHHBIE OOBEKTBI, KOTO-
PBIE YK€ HE pacKallblBAJIMCh, MOCKONIBbKY XapaKTep OTPaXXeHHOTO CUTHaIa
MMEJ CXOIHYIO C MEPBBIM OOBEKTOM CTPYKTYDY, YTO YKa3bIBAJIO Ha CXOX-
CTBO MX IPOUCXOXKICHHS.

CurHan uMe HONAPHOCTh 30HAUPYIOILErO UMITYJIbCa, KOTIa OTpaxe-
HHE TMPOUCXOIHUT OT IPAaHULLI C IOHUXKEHHOW OTHOCHUTEJIBHO BEPXHETO
CJI081 IUIJIEKTPUYECKOM IIPOHULIAEMOCTBIO.
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MHorosieTHie HaOJMIOACHMSA OTPAXEHHBIX CUTHAJIOB OT 3THX MOA3EM-
HBIX HEOJHOPOMAHOCTEH TOBOPAT O TOM, YTO MX MHTEHCHUBHOCTH MOXET
CIJIBHO MEHSATHCS OT CE30HA K CE30HY. DTO CBSI3aHO CO CTENEHBIO YBJIaX-
HeHUs moyBsl. [TpH cyxoil moyBe CUrHaJI MUHUMAJIEH, TIPY CHIPON — MaK-
cuMasied. CaMble sIpKHe CUTHAJIBI HaOMIONaloTCsl paHHEH BECHOM Tocie
CXoJlia CHera.

Jlo BecHb! 2006 r. 3anagHasn YacTh KyJIMKOBa ITOJISE PETYJISIPHO 3aCaXKU-
BaJIaCh CEJICKOXO3SCTBEHHBIMM KYJIETYPaMHU U MO 3TOH NPUYMHE HAMH
He o6cnenoBanack. B 2006 r. oHa GbUIA BRIBEIEHA U3 3€MJIETIOJIB30BAHUS
Y nepenaHa My3€l0, 4TO MMo3BowiIo 29 anpenst — 7 Mast 2006 1. npoBecTH
reopajgapHyI0 CheMKY 3TOM YacTH nojis. B pesynsrare npoduaupoBaHus
OBUTM OOHApYXEHBHI €lle LIECTh HOBBIX OOBEKTOB, PACIIONIOXEHHHBIX C 3a-
najga Ha BOCTOK ¢ HHTepBajioM 100-120 M. CHrHas1 OT HUX UMEJT TAKYIO XK€
CTPYKTYPY, KaK U paHBbILIE.

OnuH 13 00BEKTOB OBUT HCCIEA0BaH Ooiee MOAPOOHO, C UCTTONB30BA-
HueM 3D-cpeMkH ¢ maroM 10 cM. D10 oKa3ajiack siMa ITyOMHO#M OKoJo 1
M. co ctopoHaMu 10x12 M. _

IIpoGHBIii 1ypd 10 HEHTPY SIMBI, KaK YU B NPEIBIAYIIMX CIyYasx, Aaj
OTpHMUATENbHBIN PE3YJIBTaT — KOCTHBIX OCTAHKOB B SIME HE OKa3aJIOCh.

OnHaKko BHUMATEIbHOE 00CJIeIOBaHHE CTEHOK PAcKOIIa MO3BOJIWIIO 00-
HapYXHWTh MEXIY CJIOSIMH ITMHBI M YepHO3eMa, Ha [TyOMHE MEHEEe METpa,
TIOYBY CEpOTro LIBETa, KOTOpas 10 BeCy ObUIa 3aMETHO Jier4e YepHO3eMa U
rvHEL ITocsie BHICBIXaHHA €€ 1IIBET, C TOUHOCTHIO A0 BU3YyaJIbHOIO BOCIIPH-
TSI, COOTBETCTBOBAJI LIBETY CTApOit KOCTH. BO3MOXHOCTH TAKOTO CpaBHE-
HUS CJTy4aiHO BO3HHMKJIA Y HaC HEMOCPEACTBEHHO Ha MecTe 1ypda.

O6pa3siibl cepoii MOYBHI BMECTE ¢ 00pa3liaMy INIMHBI 1 YepHO3eMa ObUTH
OTOOpaHHBI JUIST PU3UKO-XUMUIECKOTO aHAIN3a.

Huxe MBI IPOLIMTHPYEM ABE BbIICPXKHU U3 3aKII0YEHUS CIELUATUCTOB.

«Ha ocHOBaHMH MHUCHMEHHOI NMPochObl POHNA MOABOAHBIX aPXEOIO-
rudeckux uccaenosanuii UM B.JI. Biasarckoro or 20.05.2006 r. 3aB. oT-
IEIOM CyaeOHO-MenMIMHCKON uaeHTHhuKamu auyHoctd PI'Y «Poc-
CUICKUM LIEHTD CyIeOHO-MeANIIMHCKOM 3KcnepTu3sbl Poc3npasa» 3aciy-
XeHHBIN Bpay PP, 1oKxTOp MEMULIMHCKUX HayK, npodeccop B.H. 3ssarun
M CTApUIM HayYHBIA COTPYIHUK TOTO X€ OTAeJa, KAHAUAAT TEXHUYECKHUX
Hayk B.B. KoposneB npou3Beniu ucciaefoBaHUs IIPOO IPyHTa MOA3EMHOTO
o6bexTa Ky/1MKoBa 11oJisi, BEISIBJIEHHOTO MPU reopalapHOi ChEMKE.
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3aknoyeHme

1. ConepXHMBIM MTOA3EMHOTO OOGBEKTA SIBISETCS Tpax, IMOJOOHBII
TOMY, KOTOpBI¥ OOHapyXMBA€eTCsl B 3aXOPOHEHHSX C TTOJIHBIM pa3-
pYLLEHUEM IUIOTH, BKIIOYAsi KOCTHYIO TKaHb.

2. Ilo manneiM HMK-cnekrpodoroMeTpun pasiuuue mpob IpyHTa,
U3BATHIX BHYTPHM JAHHOI'O ITOA3EMHOT0 OOBEKTA U 3a €ro mnpejeia-
MH, HOCHT JOCTOBEDHBII XapaKrep.

3. YCTaHOBMTH BHIOBYIO NPHHAUIEXHOCTh Npaxa (YEJIOBEK, XH-
BOTHO€), a TAKX€ BPEMS ITOrpeGeHMs M COOTBETCTBHE COGBITHSAM,
HUMeBILNM MecTOo B 1380 rony, He peICTaBISIETCS BO3ZMOXHBIM.

4. YTOuHEHME U NETATHU3ALMUSA CBEAECHUM, U3TOXEHHBIX BbILUE, BO3-
MOXHHI JIMIIb MOC/Ie OOHapyXeHUsi KOCTHOTO MaTepHajia, KOTO-
PhI#i, KaK NMpaBuUJIO, B BUE (GparMEHTOB COMYTCTBYET MPaxy»

W3 pesynsraToB 3KCNEPTH3BI CIIEAYET, YTO OOHAPYXCHHBINI HAMU B
2006 1. 06BEKT, U3 KOTOPOTO GBUIM B3ATHI MPOOKI, SBISETCS 3aXOPOHE-
HHEM. YUUTEIBast CXOACTBO (PMKCUPYEMBIX OTPAaXXEHHBIX PalMOCUTHAIOB,
MOXHO NPEATTIONIOXHUTD, YTO U BCE, WIM, IO KpaitHeil Mepe, GOJIBILIMHCTBO
OGHapyXE€HHBIX HAMHU paHee OGBEKTOB TAKXKE SBJISIOTCS 3aXOPOHEHHUIMM.
OTMeTHM, YTO CMTHAJIBI TAKOTO THIA HAaGMIONAIOTCS TONbKO Ha Kyuko-
BOM T10JIe, B 00C/IEIOBAHHBIX HAMU OKPECTHOCTSIX OHH OTCYTCTBYIOT. Ha-
TIOMHHM, YTO PaHee MBI UCKAJIU TOJBKO LieJIbHbIE KOCTHBIE OCTAHKH.

W3-3a CHIIBHOTO XUMHYECKOTO BO3NEWCTBUA BHEIIHEH CPEABI HA Tpax
3KCIEPTH3a HE MOXET JaTh OTBET HAa BOIPOC: MpaXx JIX 3TO YEJIOBEKA WU
TNpax JKUBOTHOTO. APTYMEHTOM IPOTHB TOTO, YTO 3TO, BO3MOXHO, CKOTO-
MOTWIbHMK, CIIYXWT Majas DIyOMHA 3ajleraHus Ipaxa — MEHEE OJHOIO
METpa, a TAKXe OOJIbIIOE KOJTMYECTBO OGHAPYXKEHHBIX OOBEKTOB, pacIpe-
NeJIEeHHBIX Ha BceM npocTtpaHcTBe Kyukosa nmoss.

Ho naxe npennonoxeHue, 4To B 3aXOPOHEHUN HAXOMUTCA TIpaxX XKH-
BOTHBIX, TOBOPHUT O TOM, YTO B JaHHOI MECTHOCTH HE CJIEAYET MCKATh
TOJIPKO LICJIbHbIE KOCTHBIE OCTAHKU Y€JIOBEKa, a YTO CJEAyeT MCKaTh UX
Tpax TOXe B CHJIy MaJIOr0 XUMHUYECKOTO Pa3THYUA MEXAY KOCTIMHU XKU-
BOTHOTO U 4€JIOBEKA.

MBi1 BEIIBUraeM BepCHUIO, B COOTBETCTBUH C KOTOPOIl HalIEHHbIE HAMU
C MOMOIIBIO panuoiokaropa «J103a» 0ObEKTHI SBIAIOTCH 3aXOPOHEHUSIMU
rorubumux B Kyl1mKoBcKoit 6UTBE BOMHOB.

[puBeneM Hallly peKOHCTPYKIMIO COOBITHH, CBI3aHHBIX C YCIOBUSIMU
3aXOPOHEHUS MOTUOIIIUX.

1. Tena noruGImKX 3aKanbIBATMCh HA HEGOBILYIO TIYOMHY — Ha TOJI-

- WIMHY CJIOS YepHO3€eMa, IIOCKOJIbKY Jajiee CIEAYyeT IUIOTHAs MaTepHU-

82



KOBas INIMHA, TPYIHO Ttoaaaoliasics jonare. ClieayeT MOMHHUTb, YTO
OCTaBILIMECS B XHWBBIX ObUIM CHJIBHO YTOMJIEHBI, YTO MCIIOJIb30Ba-
JIUCh A€PEBSHHBIE JIONATHI, ¥ YTO MOTUOLINX OGBLIO O4EHb MHOTO.

2. UYepHo3seM, oOGjamaiouiMii IMOBBIIICHHOW XHMHUYECKOW AKTMBHO-
CTBIO 10 CPAaBHEHHIO CO BCEMM APYTMMHU BHIAaMH TOYB, NPH AcH-
CTBHM aTMOC(EPHBIX 0CaIKOB TOJIHOCTHIO, BKJII0Yasi KOCTH, pa3py-
LI TeJia MOTHOIINX, HE 3alIUIIEHHBIX NIMHAHBIM BOIOYITOPHBIM
cnoeM. Hao6opoT, rimuHa oOpa3oBajia CBOeOOpa3HbIi «6acceiin», B
KOTOPOM TIPOMCXOIWI aKTUBHBIN MPOLIECC PANIOKEHHUS KOCTHOM
TKaHM JUTUTEJIbHOE BpeMS MOCJIe BHIMaICHUA JOXAeH. BonopoaHeIit
noka3saresb pH i1 yepHO3eMa COOTBETCTBYET KMCIIOTHOM cpeae U
MOXET JOCTUTaTh BEIMYUHBI B 4 €AMHULIBI.

HTaK, KOHIIBI C KOHIAMH COLIUTMCE: TI0JIE Ha MECTE, MOTWIBI Ha MECTE,

M BCE COOTBETCTBYET JieTomucsAM. 3anaya peireHa? Het, okoHYaTenbHO
OHa He pellicHa, TOABIJIACH TOJIBKO TUTOOTBOPHAs Ne0I0THAs Uies, Mpo-
BEpEHHAas TOJIBKO Ha OJHOM M3 MHOTOYMCJIEHHBIX 00bEKTOB. Tenepp He-
06X0IMMO IIAHOMEPHOE apXeoJIOrHYecKoe obce10BaHUe BCETO ITOJI.

Ho mis 3Toro apxeojioram cijieyeT OMUPAThCA HE TOJIBKO Ha CBOE
3pUTEJIFHOE BOCIIPUSTHE M MHTYULIMIO, @ €lll¢ ¥ Ha OOBEKTHBHBIE I10-
Ka3aHUA PU3MYECKHUX TPUOOPOB U Ha pe3yIbTaThi PU3IMKO-XUMHUYECKHX
3KCIEPTHU3.

Hanpumep, U3BECTHO, YTO TIPH MHOTMX XMMUYECKUX PEaKIUsAX HaH-
GoJiee yCTOUMBa K pa3pylIeHHIO 3MaTb 3y0oB. OGHapyXeHHe ee TpeOyeT
CriellHaJIbHOM METOIMKH U BRICOKOM KBATM(HUKALIUU COTPYIHHUKOB.

AHTpOIIOJIOTH MOTYT paboraTh co nutudaMu, B3ATHIMA U3 MOTHIBHHU-
Ka. X HeoOXOMHMMO TaKXe MPUBJIEYb K 00CIEI0BaHUIO OOBEKTOB.

HyXHBI I€HBIH, CIIELUATMCTHI U SHTY3UWacThl. EC/IM nepBhie 1Ba MyH-
KTa TIOABSITCA, TO TPETHI, B HALLIEM JIUIIE, YXE JABHO CYLIECTBYET, H MBI
TOTOBHI MEPEIaTh BECh OTCHATHINA MaTepUasl B PyKHu crienuanucTos. Cne-
IMAJIUCTHI TOXE MOTYT OBITh HTY3HACTaMH M paboTaTh, KaK U MbI, Oec-
IUIaTHO, a BOT XHMHYECKHE PEAKTUBBI JICHET CTOAT.
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