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IIporpamma cemunapa

CTABMJIBHBIE N30TOIIbI B APXEOJIOTNHYECKNX
NCCIEAOBAHUAX: METOANYECKUE ITPOBJIEMbI
N NCTOPNHYECKAA ITPOBJIEMATHKA

Peznamenm: 20 munym — doxiad, 10 murnym — eonpocot
22 anpens

11.00-11.10. Orkporrue VII 3acenanus Cemmnapa

Ceknus I: OGbeauueHnbie OHUM IPOCTPAHCTBOM
MIPU SKU3HU U TIOCJIe CMepPTU?

11.10-11.40. PadukoBa SIuuna BanepreBna, Ankymea Ilonuna Cepreesna, Baciou-
koB Erop Ouerosuuy, Bazor Jleouna Anekcanaposuy, Kocunues IlaBen AnnpeeBuy,
Kydrepun Baagumup Bragumuposny, Typunnckaa Codus MuxaiiioBna, Ennmaxos
Aupnpeit Bragumuposuy (Mucmumym ucmopuu u apxeonozuu YpO PAH, Examepunbyp,
Poccus)

M3zotromsl, THK 1 moBOpOTHI CyABObI JTH0IEl 13 MOTUIbHIUKA OpOH30BOTO Beka CesnBa-
HoBckwmit [1

11.40-12.10. Hemo6os Cepreii Anexceesuu, danunesckas Buxropus Hropesna
(Uncmumym apxeonozuu PAH, 2. Mockea, Poccust)

HoBble koMIIITEKCHBIE TaHHBIE O TUTAHUN HACEJIEHUs JecocTenmHoro [1o10Hbs B panHeM
JKeJe3HOM Beke (0 pe3yIbTaTaM aHaIn3a CTabMIBHBIX U30TOTOB)

12.10-12.40. To6posoabckas Mapus Beeononosna, Ceupkuna Haramus Tennanu-
eBHa, CBupunoB Anekceii Bragumuposuy, MactoikoBa Auna Braaumuposuna (Hucmu-
mym apxeonozuu PAH, 2. Mockea, Poccusi), Boromonos Esrenuit Cepreesuy (BCEI'EN
um. Kapnunckozo, 2. Canxm-Ilemepbype, Poccus), Kucenesa lapbs Baagumuposna
(Uncmumym zeonozuu u zeoxumuu um. ax. A. H. 3asapuykozo, 2. Examepunbype, Poccus)
V3MeHYMBOCTD M30TOIIHOTO COCTaBa CTPOHIIM dMAIU 3yOOB JoAei U3 morpebeHnii Mo-
rusbHnKa MponTtoBoe 3 (MpeBapuTebHOE COOOIIEHNE)

12.40-12.55. Koge-6peiix

12.55-13.25. I'yceBa Buouaerra Ilasiosua, Jlo6poBoasckas Mapusi BeeBosogosna
(Mncmumym apxeonozuu PAH, 2. Mockea, Poccusi), EpemeeB UUBan Uropesuy (Hucmu-
mym ucmopuu u mamepuarvioi kyaomypot PAH, 2. Cankm-Ilemepbype, Poccus), lanu-
aeBckasa Bukropus UropesHa (Mncmumym apxeonozuu PAH, 2. Mocxea, Poccust)
PexoHCTpYKIIMSA MUTAHUA KUTEICH IPEeBHEPYCCKOTO Y CBATA MO Pe3ybTaTaM U30TOIl-
HBIX UCCJICIOBAHUN



brosrerenn BCGpOCCHfICKOI‘O ceMuHapa

13.25-13.55. Pemerosa Hpuna Koncrantunosna, lanunesckas Bukropus Uropes-
Ha (Uncmumym apxeonozuu PAH, 2. Mockea, Poccust)

«MomnacThIpcKast Tparesas: PEKOHCTPYKIIHS PAIHOHA U MOOUIBHOCTH TI0 TAHHBIM H30-
TOITHOTO aHA/IN3a MHIUBUIOB 13 MOHAIIIECKUX 3aXOpOHeHUIA. [IepBble pe3yIpTaThl

13.55-14.20. O6¢cyxaenue

14.20-15.00. Ilepepuvis
Cexnus II: Cucrema nuraHus OCeIbIX U KOYEBBIX KOJLUIEKTHBOB

15.00—15.30. Bacioukos Erop Onerosuy (Mnucmumym ucmopuu u apxeonozuu Ypano-
cxozo omdenenust PAH, 2. Examepun6ype, Poccust)

3oodaru uan nantodarn? PacTurebHbII KOMIIOHEHT B CUCTEME IIMTaHUs JII0Aeil OPOH-
3oBoro Beka (IO:xHOe 3aypasbe)

15.30-16.00. Ceperun Huxounait HukonaeBuy (Anmaiickuii zocyoapcmeentiviii ynusep-
cumem, 2. bapnayn, Poccust), CBsitko CBetnana Baagumuposua (Koposnesckuii ynusep-
cumem Bengpacma, 2. Beagpacm, Cesepnas HUpnanous), llanuu Imutpuii Barentunosuy
(Anmatickuii zocydapcmeennoiii ynusepcumem, 2. bapnayn, Poccust)

[lepBbie pe3ybTaThl M30TOITHOTO AHATN3A MATEPUAJIOB U3 APXEOJOTMYECKIX KOMILIEK-
coB AnTas paHHeCKU(hCKOTO BpEMEeH!

16.00—-16.30. MusirameB /lenuc AnekceeBuu, Jukwuii SIpocina BuranbeBuy (HMncmu-
mym monzonosedenus, 6yodonozuu u mubemonozuu CO PAH, 2. Yaan-Yos, Poccus), Xyba-
HoBa Anna MuxaiiioBua, Xyoanos Banentun Bopucosuy (HMucmumym ¢usuxu 3emuu
um. O.10. IlImuoma PAH, 2. Mocksa, Poccust)

ITpoco B cucTeMe JKUBHEAEATEbHOCTH CPEHEBEKOBBIX HOMaIOB 3aafHoro 3abaiikaibsa

16.30—17.00. O6¢cyskaeHme
23 anpens

Cexuus III: VI3oTonHble acneKThI HCCIe10BaHmii (Iopsi,
dayust u nrangmadTHOrO pazHooOpasus

11.00-11.30. Xy6anosa Auna Muxaiinosua (Hucmumym ¢usuxu 3emmuum. O. FO. IHImuo-
ma PAH, 2. Mocxea, Poccust)

Nnentuduranus nangmadro 3abaiikaibs W OIEHKA WX COOTHOIIEHWIT B IMO3IHEM
IJIEWCTOIEHEe U TIO3/IHEM TOJIOIEHe HA OCHOBE YIJIEPO/-A30THOrO M30TOITHOTO COCTABA
ayHucTUIECKNX MaTePUAIOB

11.30-12.00. Ba6una Kcenus Asnekcanaposna, Kacnapor Anexceit Kacnaposuu, Ep-
moBa Onecst BanepseBna, CppiBkuna IQimst Braumuposna, llInaiinep Cernana Baa-
mamuposHa (Hncmumym apxeonozuu u smuozpagpuu CO PAH, 2. Hosocubupck, Poccust)
V30TOMHbIH aHATN3 3yOHON 9MAJTH 17T PEKOHCTPYKITUU CE30HHOCTH POIKICHUS METKOTO
POraToro CKOTa Ha OCHOBE MaTepUasoB rmocexeHus JxeiiTyn
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12.00-12.30. AukymeBa Ilosmna CepreeBna, AukymeB Makcum Hukomaesuy, Enu-
MaxoB Anzapeit Bragumuposuy (FOucro-Ypanvckuii pedepaivioiil nayumnoiil uenmp mi-
nepanozuu u zeoaxonozuu YpO PAH, Muacc, Poccusi), Kucenesa lappsi Bragumuposna
(Hncmumym zeonozuu u zeoxumuu um. ax. A. H. 3asapuyxrozo, 2. Exkamepunéype, Poccust),
Yeuymros Urops Bragumuporny (FOucro-Ypanvckuil gpedepanvioiil nayunviii uenmp
munepanozuu u zeoaxonozuu YpO PAH, Muacc, Poccust)

[Tudpsr ve BpyT? OnbiT onpeaesenust GOHOBBIX nHTEpBaoB ¥Sr/%Sr

12.30-12.45. Koghe-6peiix

12.45-13.15. Munumna Haramus WUsanosua (locydapcmeeniviii ucmopuyeckuil myseil,
2. Mocxksa, Poccust)

W3oTomHblii cocTaB a30Ta 1 yryiepo/ia MIIeHUIIbl U3 CTApON My3elHOHN KOJIIEKIIU — Be-
puduKaIys KyJIbTYPHON U XPOHOJIOTUYECKOI aTprOyIm

13.15-13.45. XotbuieB Anekceit Omxerosuu (MI'Y um. M.B. Jlomornocosa, 2. Mocksa,
Poccus), OnpxoBekuii Cepreit BanepseBuu (Mucmumym apxeonozuu PAH, e. Mocksa,
Poccust)
NmrioptT kaMeHHOTO MaTepuaja B aHTUYHOE BpeMs B UepHOMOPCKOM pernoHe: HOBbIE
JIlaHHBIE

13.45-14.15. BaGenko Auna Hukosaesna, Ceprees Asnekceit FOpbesuy (Hicmumym
apxeonoezuu PAH, 2. Mocksa, Poccus), KynpusinoB Imutpuii Anexcanaposuy (Hucmu-
mym zeoepagpuu PAH, 2. Mockea, Poccust)

KomrmiexcHble mcceoBaHNs BPEMEHHBIX CTOSHOK MAcTyXOB Ha Tepputopuu Majo-
kapaudaeBckoro paiiona (KUP)

14.15-15.00. O6cyxaenue



HPEAUCJTIOBHUE

BIMTYCK OOJIJIETEHS] CTABUT CBOEH IEJIbI0 OMEPAaTUBHO WH(MOPMHUPOBATH

0 TIOCJIETHUX aPXE0JOTMYECKUX UCCIIEIOBAHUX, TIPOBOJAMMBIX C TIPUBJIE-

YeHHEeM M30TOIMHOTO aHa/IN3a Pa3InYHbIX 0OBEKTOB 1 MaTepuasios. Mc-
cJieloBaTeIbCKUe HaIlpaBJIeHUsI, CBSI3aHHbBIE C aHAJTM30M M30TOITHOTO COCTaBa
OT/IEJIHBIX MAaTE€PUAIOB U OOBEKTOB, 9KOCUCTEM U JIaHAmahTOB, OBICTPO pas-
BUBAIOTCSI B METOJIMYECKOM OTHOIIEHWU, pacTeT 0OBEM MOJydaeMbIX JaHHbIX,
COBEPIIEHCTBYETCST TeopeThdeckast 6aza aTUX MEKANCIUILIMHAPHBIX UCCIIEI0-
BaHmii. Eskeromubplil ceMrHap — IJI0IaKa, Ha KOTOPOU UccienoBareau, pabo-
Tarolre B 3TONH cdepe, MOTYT MOAETUTHCS METOIUYECKUMU HaOJII0AEHUSIMU,
06cyinTh 060CHOBAHHOCTh UCTOPUYECKUX BBIBOJIOB, TPEIIOKUTH U OOCYIUTH
HOBBbIe (QOPMBI Ipe3eHTAlMN U 0O0paOOTKM JAaHHBIX. DJIEKTPOHHBINA (hopMar
KPaTKUX COOOIIEHUH, TIO3BOJISIONINX COCTABUTH MPECTABJICHIE O Pe3yJIbTaTax
HCCJIEIOBAHMS B COUYETAHNN C TPOrPaAMMOil 3aceianust, ObLI KOJIJIETHATBHO BbI-
OpaH Ha TIPeBIAYIINX 3acelaHUsX 1 3aPEKOMEH/I0BaJ cebst KaK yI0OHBII 1 BOC-
TpeOOBaHHBII.

MeskInCIUIINHAPHBIE UCCIIeI0BaHUS TPEOYIOT HAaBBIKOB B3aMMO/IECTBIUS
CIEIUAMCTOB B PA3IMYHBIX 00JIACTSAX WM YIIYyOJIEHHOTO M3y4YeHust TOl obJrac-
TH 3HAHWIT, KOTOPast He SIBJISLIaCh YacThio 6a30BOr0O MPOdeCcCUOHATBHOTO 00pa-
3oBaHus. [lepBbiil BapraHT GoJiee TPEIIOUTUTENEH, TaK KaK OOIMIMPHBINT 00beM
npodecCUOHANBHBIX 3HAHUIT BCE MEHbIIIE OCTABJISIET BO3MOKHOCTEN SHITUKIIOTIE-
nuctaM. B ¢B3M ¢ 9TUM aKTyaJbHBIM CTAHOBUTCST OPTaHU3AIIMS MEKTUCITATLIIN-
HapHOTO WICCJIEZIOBAHMS M XapaKTep B3aMMOJICHCTBUS CIEIUATNCTOB C Pa3JIny-
HBIMU TTPOohecCUOHATbHBIMU HaBbIKaMu. [IpuxoauTces cabimath GopMyaupoOBKY
MIPUMEPHO TAKOTO COAEPIKAHUS: «MEKIUCITUTIIMHAPHBIE UCCIEI0OBAaHUS C TIPU-
BJIEYEHNEM eCTeCTBEHHOHAYYHBIX MeToM0B». OmHako Takas (GopmMyanpoBKa
He TIpe/IroiaraeT COOCTBEHHO MEKIMCITUILIMHAPHOM paboThI, a TIOMOTAET TIOJTy-
YUTh OTBET Ha Kakoi(ue)-To Bompoc(bl), MHTEpecyonuii(1e) apxeosora, moj-
TBEPKIEHIE WJIN OTPOBEP/KEHNE €ro TUIOoTe3bl. [1yO iKaliy, BbITIOJTHEHHbBIE
B TaKOM JKaHpe, KaK MPaBUJIO, COEPKAT OCHOBHOM aBTOPCKUIA TEKCT U TIPUJIO-
JKEeHUsI, B KOTOPBIX OTPaKeHbI MCCIIEIOBAHNS CIIEIIUAJIICTOB B JIPYTHX 00IaCTSIX.

CoBepilieHHO Ipyroit Xapakrep pabot (1 mybaukanuii) (hopMUpPyeTcs: Mpu
KOHCTATAIlU! TOTO, YTO B M3y4aeMOM OOBEKTe HEePa3phIBHBI KyJIbTyPHAs U TIPH-
POJIHAST CTOPOHBI, TIOATOMY, M3y4asi UX, Mbl 0OpaIaeMcsi K BO3MOKHOCTSIM TyMa-
HUTApPHOTO U €CTECTBEHHOHAYYHOTO MCCJIe/IOBAaHU.

[ITBenckue uccaenoBarespuniipl Kepetun Jlugen n [yrusna IpukcoHH
B CBOEH IMOJIEMHYHON CTaTbe «ApPXEOoJIOTHS MPOTHB apXeoJOTHYeCKOl HayKU:
ecTb Jiv Hatie neno?s» (Lidén, Eriksson, 2013. C. 18) moq4epKuBaioT, 4TO TOJBKO



CrabuibHble U30TOIbL B APXeOJIOTMYECKUX NUCCJIEI0OBAHUAX: METO/INYECKNE HpO6]I€MbI...

pPaBHOTIPABHOE TAPTHEPCTBO, KOTOPOE OHU CPAaBHUBAIOT C B3aWMOJEHCTBUEM
TaHIIOPOB TAHTO, MOTYT 00ECIIEYNTh KAYeCTBEHHO HOBBII PE3yJIbTar.

B wuccienoBanusax, KpaTkue OYe€pPKH KOTOPBIX IMPEICTABJIEHBI B BBITYCKE
6rosTeTetst, OObeKTaMI U3YYEHUST SIBJISIIOTCST IPEBHUE DKOCHCTEMBI, TIHIIEBBIE
TPAJMIIAN, TPAIUIINH CEITbCKOTO X03sIiCTBa, 00pa3 JKU3HU JIIOJIEH 1 JKUBOTHBIX.
COOTBETCTBEHHO, T€JIH 3TUX paboT oyeHb pasHsTCs. OObeIUHSET UX UHCTPY-
MEHT MCCJIe/IOBaHUS — U30TOMHBIN aHam3. [ToHuMaHme CI0KHBIX 3aKOHOMEp-
HOCTEl TUHAMWKUA M30TOITHOTO COCTaBAa PA3JIUYHBIX XUMHWYECKUX IJIEMEHTOB
B JlaHAMA(TaX U 9KOCUCTEMAaX — TeOPeTUYeCcKasi OCHOBA IOCTOBEPHOCTU PEKOH-
CTPYKIIMIA TIMIIEBBIX MoJieJieil, MOOMIbHOCTH, 0COOEHHOCTEH XO03sicTBA U JIp.
Merto/ika paboThI B TOJIEBBIX 1 JTAOOPATOPHBIX YCIOBHUSX,  TAKIKE CTATHCTHYEC-
KOiT 00pabOTKU JAHHBIX JIOJKHBI MAaKCUMAJIbHO 3(D(hEKTUBHO PaCKPBIBATh TH
3akoHOMepHOCTH. [loaToMy ouepenHoe — cebMoOe — 3aceflaHre HaIllero CeMU-
Hapa 00beANHSIET apXeOJIOTOB, 9KOJOTOB, aHTPOIIOJIOTOB, 300JI0T0B, I'€0JIOTOB,
MUHEPAJIOTOB, FTeEOXMMHUKOB.

TemaTuka cOOOIIEHIIT ONMPeE/IESIeTCS] TeMH aKTyadbHBIMK 3ajladaMi, HaJl
KOTOPBIMU PabOTAOT KOJIEKTHBBI. [IpakTUIeCcKN B KasKJIOM JIOKJIajie BOIIPOCHI
METOIUKH, KPUTUKA NICTOYHIKOB ITEPETIIIETAIOTCST C OIEHKOI I0CTOBEPHOCTY BbI-
BOJIOB, MTOATOMY OBLJIO CJIOKHO CHCTEMAaTU3UPOBATh Pa3HOOOPa3HYIO TEMATHKY
NOKTa/0B. TeM He MeHee MOKHO 3aMETUTh, YTO OCHOBHBIE BOTIPOCHI, HA KOTOPbIE
UIIYT OTBETHI MCCJIE0BATEH, CBS3aHbI ¢ BRIPAOOTKOM TOCTOBEPHBIX METOINK
¢ 060CHOBAaHHBIMU OTPAHUYEHHUSIMI; PEKOHCTPYKIIUMU HKOJIOTHUECKUX (TPUPO/I-
HBIX U aHTPOIOTEHHBIX) OOCTOSITEBCTB KU3HU U XO3STMCTBOBAHUST OOINECTB
n uHAMBUIOB. [Ipn aHamm3e MaHHBIX aKIEHTHI JEJAIOTCS KaK Ha COTOCTaBJIe-
HUE 110 Pa3JIMYHBIM TTAMSITHUKAM U JIOKAIIHUSIM, TaK U Ha yriyOJIeHHOe N3yYeHne
CTPYKTYPbI OrpebabHOTO MaMsiTHUKA. /lOK/Ia/ibl pas/ieleHbl Ha TP CEKITH:

1. M3oTonHble acrekThl nccjaeoBaHuii (opsl, dhayHbl 1 jJaHamadTHOTO
pasHoobpasus

2. Cucrema MUTAHWUS OCEJIBIX U KOUEBBIX KOJIJIEKTUBOB

3. O6beuHEHHBIE OHUM IIPOCTPAHCTBOM IIPH JKMU3HU ¥ MIOCJIE CMEPTHU ?

TemaTuka JOKJIaM0B pasHOOOpasHa 10 XPOHOJOTUK (OXBAaThIBAET IIOXHU
OT TIO3/IHETO TJIEHCTOIIEHA /IO CPETHEBEKOBbsS) M TEPPUTOPHUSAM M KYJIbTYPHO-
HUCTOPUYECKUM CUTyaIMsIM. B cOOpHIKe aKKyMyJTMPOBaHbI MaTE€PUAJIBI 10 JIECSI-
TU OKJa/laM. YYaCTHUKU CeMUHapa MPEeAICTABIISAIOT HayuyHble IIeHTPbI MOCKBBI,
Hosocubupcka, bandacra, Muacca, Ekarepun6ypra, ¥Yran-Y is.
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I1. C. AukymeBa, M. H. Aukymes, /I. B. Kucesnesa,
N.B. Yeuymkos, A. B. Ennmaxos

[INOPLI HE BPYT? OIIBIT OIIPEJIEJTEHNA ®OHOBbIX
MNHTEPBAJIOB ¥SR/%SR B APXEOJIOTUYECKUX
MUKPOPANTOHAX I0KHOTO 3AYPAJIbS

Knouesvie cnosa: noronsl cTpoHins, nsockeitsl, OskHOe 3aypasbe, Mo-
OUIILHOCTD

CTI0JIb30BaHME U30TOMTNU CTPOHITUS JIJIST OTIpe/ieJIeHUsT PETHOHOB TTPOC-
XOXKIEHWUST apXe0JOTMYeCKNX OPraHU3MOB IIMHUPOKO PACIPOCTPAHUIIOCH
B MUPOBOI HayuyHOIi TpakTuke 3a nociaenanue 40 set (Ericson, 1983).
[Toryyenne (poHOBBIX AHHBIX, KaK MMPABUJIO, BBITIOJHSIETCS TI0 OHOW U3 BYX
cTparernii — uamepenue orHomeHui 8Sr/%Sr B HeGoIbIION ceprr 0TOOPaHHbBIX
B OKPECTHOCTSIX MAMSITHIKA COBPEMEHHBIX 0OPa3IoB JIMO0 MCIOIb30BaHIe 3Ha-
YEeHUN yKe CO3/IaHHbBIX «U30CKEHTIOBy> ((hOHOBBIX KapT) GHOOCTYITHOTO CTPOH-
s, OHAKO faxke MPU HAJIMYUY TIOCIEIHUX ITOYEPKUBAIOTCS PUCKY IPUMEHe-
HUST MHPOKOMACIITAOHBIX KapT U HeOOXOIMMOCTD TIPUBJICYEHUsST MUKPOPETHO-
HaJbHbIX M3MEPEHUI COBPEMEHHBIX WJIM apXEOJOTUYECKUX MaTePHUasoB I
KoppekTHOil nnrepnperanuu (Rossi et al., 2024).
3a rmocJie/IHIe TISITh JIET KapTa GHO0CTYITHOTO CTPOHIIHST OBLTa CO3/IaHa st
[O:xHOTO 3aypanbst!. OHa OXBaThIBa€T OCHOBHYIO YacTh UesnstOuHCKo obacTu,
a Takske yactb Kyprauckoit, OpeHOyprckoii o6racTeil, 3ay paabCKue MpeAropHbIe
paitonbl Pecriy6smmiku Barnkoprocran u nmpusteraionyio repputopuio CeBepHOro
Kazaxcrana. B xoe paboThl Hajl Heil Mbl HaJESUITMCh TTOJYYUTh OTHOCHUTEIBHO
MIPOCTOH B TPUMEHEHUU ¥ JIOCTYITHBIN JIJIs1 aDXE0JI0TOB MHCTPYMEHT TUAarHOCTH-
K MOOMJIBHOCTH. KOHEUHBIM pe3ysnbTaToM cTajia ceTKa WHTEPIOTMPOBAHHBIX
srauenuii ¥’Sr/%Sr ¢ marom B 5 KM, KOPPEJIUPYIOMINUX ¢ OCHOBHBIMU CTPYKTYP-
HO-(hopManMoOHHBIMU 30HaMu Y pana (Enumaxos u op., 2023; Epimakhov et al., in
prep.). Ilpu ee cozmanuu 1 MocaeayONEeM UCTIOIb30BAHIY JIJIST MHTEPIIPETAITNT
MaTepraioB OoJiee JIeCsSITKa apXeoJOTHIecKnX mamMsaTHIKOB IOkHOr0 3aypasibs
OB clesiaH Psii HAOJIOIEHUH, KacaloMNUXCss KOPPEKTHOCTH TIO/ICUETa «MECT-
HbIX» ((DOHOBBIX) 3HAUYEHUN HM30TOMOB CTpoHIMs. IlpeacraBisercs, 4To uX
OCBEIIEeHe MOKET OBITh MOJIE3HBIM, OCOOEHHO B CBSI3U C T€M, YTO Ha OOJIbIIENT
vyactu CeBepHoit EBpasun ¢hoHOBBIE KapThl MO0 OTCYTCTBYIOT, JIMOO MOCTPOE-
HBbl Ha CEPUU TEPPUTOPHAIBHO paspeskeHHBbIX 00pa3ioB. CiemoBaTesbHO, KakK
u mpexe, OyyT MIMPOKO UCIIOJIb30BaThCs «IpsiMble» MaHtble 8Sr/%Sr, mory-
YeHHBIE B XOJI¢ U3MEPEHUST COBPEMEHHBIX OMOIOCTYITHBIX 06Pa3I0B, COOPAHHBIX

! Bee ynomsinyTble B paboTe M3MepeHusi H30TOIHOTO cocTaBa crpomiust Bbimosrersl B 1TKII
«T'eoananmutuk»> Uncruryra reosornn u reoxnmun Y pO PAH.
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B OKPECTHOCTSIX TTAMSATHUKA. « BeUHbIM» M30TOITHBIM BOIIPOCAM — Y4TO OTOUPATB,
rjie oTOMpaTh M Kak 9TO MHTEPIPETHPOBATH — MOCBsIIEHa «paboTa Hajl Onmmo-
KaM#» B 9TOM JIOKJIaJIE.

Ymo oméupams. Bo MHOTHX TyOJIMKAIUSAX TOAYEPKUBAETCS HEOOXOAM-
MOCTH (DOHOBBIX TIOCTPOEHUIT TIPU TIOMOIIM «MYJIbTH-TIPOKCcH» (multy-proxy)
MO/IX0/1A, T/IE TTO/I TPOKCU TIOHMMAIOTCS JOCTYIHbIE MaTePUAJIbl OKPY:KaIONIei
cpezbl. OHAKO O PsIy MPUYKMH BEJTUK COOJIa3H OTPAHUYUTHCS TOJTBKO OTHIM
[PETIOYTUTETHHBIM THITOM 00pasioB. /lust IOxHoro 3aypaibst uM Morya Obl
CTaTh, K MpUMepY, mouyBa. Ee BepxHUe rOPU30HTHI JOCTYITHBI ISt 0TOOPA B KaK-
No# Tokaruu (B OTJUYNE OT BOJIBI, MOJIJIIOCKOB U OTIPE/IEJIEHHOTO BH/Ia pacTe-
HUH ), OTPaHUYEHUS CBSI3aHbI JTUITb ¢ BO3MOKHOW aHTPOIIOTEHHOU HArpy3KoH,
B TOM YHCJIe ¢ UCTOJIb30BaHueM yaoopennii. OHAKO MPU pacyeTe MUKpPOpe-
TMOHAIBHOTO (hPOHOBOTO MHTEPBAJIA APXEOJOTMYECKUX MUKPOPAOHOB T10 JaH-
HBIM MHTEPIIOJNPOBAaHHBIX KapT B 9 u3 11 ciryuaeB Oblita oTMeU€eHa TEHAEHITUST
cMelleHus cpeaHux 3Hadenuit 8’Sr/%Sr B 1mouBe OTHOCHTENBHO OCTATBHBIX
(BO/IBI, MOJITIOCKOB U TPaBhl) B CTOPOHY MeHee pajinoreHHbIX. U X0Ts ata pas-
HUIA He TmpeBbimana BoigeseHnbil 11 IOxHOoro 3aypanbs kputepuii 0,001,
MapKUPYIONUI TIPUHAMJIEKHOCTh K 0HOM Jokamu (Enumaxos u dp., 2023),
HCIIOJIb30BaHUe B KauecTBe (DOHOBOTO TOJIBKO HTOTO THIIA MPOKCH MOTJIO ObI
MPUBECTH K HETOUHBIM UHTEPIPETAIIHSIM.

I'de ombupams. OUBIT CpaBHEHUST <IIPSIMBIX> W WHTEPIIOJUPOBAHHBIX (HO-
HOBBIX 3HAYeHU OB TMOJY4YeH TPH HCCJIEOBAHUN MHUKpOpaiioHa PyAHUKA
Boposckas SIma (Kuswibckuii paiton Yessitounckoit obmactu). JIpobHast reo-
JIOTUYecKast CTPYKTypa Ypajga CTUMYJUpoBajia (HOHOBBIA MPoO00TOOP B TOM
qrcje B MaKCHUMaJIbHOH OJU30CTH OT WHTEPECYIONIEro apXeoJOrHYecKoro
00beKTa. YIOCTOBEPUBIINCH, YTO TEPPUTOPHS CAMOTO TTAMSTHUKA He BXOIUT
B 30HY XO3STUCTBEHHOTO OCBOEHWsI, MBI OTOOpai 0Opa3Ibl HEMOCPEACTBEHHO
Ha HeM. [TouBa Oblia B3siTa B 15 M OT BO3BBINIAMOIIETOCS [PEBHETO OTBaJIA, TPa-
Ba — OTTY/Ia JK€ M C CaMOT0 OTBaJjia, a 00pasel] BOJbI — U3 IEHTPa Kapbepa pPy/i-
Huka. BapuatuBHocTh mosydeHHbix 3Haderuii ¥Sr/%0Sr npesbiinana yroMsiHy-
1o BhIme KpuTepuit 0,001 1 pe3ko KOHTpacTUpoOBaJia He TOJBKO C PACUETHBIM
[0 WHTEPIOJNPOBAHHBIM 3HaYeHUsIM (HOHOBBIM uHTepBasioM (Ankusheva et
al., 2024), HO U ¢ «IIPSIMBIMU» U3MEPEHUSIMU CePUU OUOOCTYITHBIX 00pa3IoB
B 5 KM OT aMsiTHUKa (puc. 1, Tabsr. 1). BeposiTHO, BCKPBITBIE U IEPEOTIOKEHHbBIE
B JIPEBHOCTH KOPEHHBIE OPO/IbI PYJAHUKA U3MEHUJIM UCXOIHBIN OMOMOCTYITHBII
M30TOIHBII CUTHAT 3TUX TIomanok. ChopMupoBaBIuiics: mocae oTpaboTKu
MECTOPOJKIEHUS TYMYCHBII TOPU30HT, TPOHWKAIOIIAs Yepe3 Hero Bojia U PacTy-
masi Ha HeM TpaBa 1o 3HadenusM %Sr/%Sr ortymyaioress oT TaKOBBIX Ha HEIO-
TPEBOKEHHBIX JESTETbHOCTHIO TOPHSIKOB OKPECTHBIX CTEIHBIX JaHamadrax.
[Tomo6Hy0 KapTHHY MBI TaksKe HaOJoaIM Ha MaTepraiax pyaHuka Hosore-
mupckuii (Kucenesa u dp., 2021), rie Boga (0,70890; 0,70938), rpynt (0,70939)
u ceprieHTrHUTH (0,71242) 13 3amoJHEHNsT TOPHBIX BBIPAOOTOK OTJIHYAIOTCS
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0,7105

0,7100
[ ]
0,7095 T ® B*

0,7090
0,7085 ®
0,7080

0,7075

e Tpasa e[loysa ©Bopa Monntocku

Puc. 1. 3HadeHus: OGMOFOCTYIHOrO CTPOHILVS B MMKpOpaiioHe pynHuka Boposckas SIma
(A - «mipsiMble» M3MepeHus 06pasIioB, COOPAHHBIX B 5 KM OT PyIHUKa, b — cpegHue nHTep-
HONMPOBaHHbBIE 3HAYEHMA B pagnyce 10-15 KM OT pyaHuKa; B — «ripsimble» sHaueHMst cobpaH-
HBIX Ha IUIONaJIKe TaMATHUKA 00Pa3I[oB)

o 3navenusim 8Sr/%Sr ot «npsimbix» BHe namsitiuka (0,70967-0,71023) u un-
tepniosmpoBaHubix (0,70971-0,71003). dToT dakTop ciepayeT yunuThIBaTh MPU
ot6ope GOHOBBIX TTPO0, M36erast ero Ha HEIMOCPEICTBEHHON TEPPUTOPHH TTAMSIT-
HUKa, Ja’ke eCJIM OH He BU3yaJM3WpyeTcs B JaHAmadTe, XOPOIIo 3a/lePHOBaH
U He pacliaxmuBaeTcs.

Kax unmepnpemuposamo. Jlaxke ipu COBIaJIeHUN KJIIOYEBBIX CTPYKTYPHO-
(hOPMAIMOHHBIX 30H C 3aKOHOMEPHOCTSIMU pacIpeieJieHust OUOJOCTYITHOTO
CTPOHITUS HE CTOUT OTKA3bIBATHCS OT MPUCTATHHOTO BHUMAHUS K T€OJIOTMYECKO-
MY CTPOEHHUIO TEPPUTOPHUH B TOUKe 0TOOpa 1pod. B yacTHOCTH, paciupsis KapTy
3aypaibsi Ha ceBep B mpenesnax Tarmmo-MarHuToropckoii MeTa3oHbl, OXKua-
JIOCh YBU/IETH TIPOIOJIKeHNe HU3Kux 3Hauenuit 8Sr/%Sr (0,7091+ 0,003, 95%-ii
JIN) (Enumaxoe u dp., 2023. C. 1086). OxHako B O[HON 13 JOKAIMIT B OKPECT-
HOCTSIX COBPEMEHHOTO ceJia YicKoe Oblla OTMeUYeHa 3HAYUTETbHO TIPEBBIIIAI0-
mas oxuganus nudpa — 0,7132. O6bsacHenne ObLIO HAMIEHO B KOHKPETHOI
TOYKe TPoO00TOOPA — JIOKAIbHAST aHOMAJIMsI CBsI3aHa ¢ BOPOHMHCKMM paHHe-
KaMEHHOYTOJIbHBIM MacCHBOM rpaHoanoputoB (MKdanoe u dp., 2018). Ha Tep-
PUTOPHUSAX ¢ TAKUMHU MOJCTUIAIOIINME ITOPOIAMU XapaKTePHbI O0JIee pajinoreH-
Hble 3HaYeHMs1 GHo0CTyITHOTO St. MaccuB nmeet pasmep Bcero 8xX10 km, u ero
nomnajafre Ha KapTy aHOMaJWil JAeHCTBUTEIHHO O0OYCIOBIEHO CJIYYailHOCTBIO
BBIOOPKH — yIauHBIM JIJIST TIO/Ibe3/1a U JIMIIEHHBIM aHTPOTIOTEHHOM Harpy3Ku Me-
cToM. B rumoreTnyeckoit CUTyar OTCyTCTBUSI KapThl ¥ 0TGOpa 371eCh P00 st
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perreHust MpobJieM OJIM3IEKANINX aPXEOJOTNIeCKUX MaMSITHUKOB MHTEPITpeTa-
IIUsT TAaKOTO «(hOHa» CKopee Bcero Obiia Obl ajsieka ot uctuhbl. Ceituac oyeBw/I-
HO, 4TO B 9TOM CJIy4ae IPOCTO MOTpedyeTcst 0JIbliee KOJUYECTBO YTOUHSTIOMINX
(hoHOBBIX TAaHHBIX /IJIT ATOTO MUKPOpPaioHa.

Bonpeku nmepBomMy BIieUaTJI€HUIO OT PUBEJIEHHBIX TTPIMEPOB OTBET Ha BO-
poc, BEIHECEHHBIN B Ha3BaHue JoKIaa Oy/er 3By4daTh: « Her, He BpyT». Bee me-
pedrcIeHHoe HUKaK He ompoBepraeT 3(h(HeKTUBHOCTh ST-M30TOMTHOTO METO/1a,
MTOTYNHSIONIETOCS CTPOTHM T€OXMMUYECKNM 3aKkoHOMepHocTsM. [IpaBna, wH-
TepIpeTarus «OTKJIOHEHUIT» 3a9acTYI0 IIPUXOAUT JIUITH C HAKOTIJIEHUEM OTbITa
0 Mepe yBeJTnYeHUs KOJINIecTBa JaHHbIX. JHaUEeHUST Ha MHTEPIOJTMPOBAHHOM
KapTe 6uoocTymHOTO cTpoHIs B IOskHOM 3aypasbe OTpaKaroT AeiCTBUTE -
HOCTB, HO 00CYy’K/IaeMble TIPUMEPbHI CUTHATU3UPYIOT O BO3MOKHBIX HEO/KH/[aH-
HOCTSIX, CBSI3aHHBIX C TUTIOM (DOHOBBIX 06Pa3Il0B, MECTOM UX cOOpa U IPOOHBIM
re0JIOTHIECKMM CTpoeHueM. B 1esiom, ciieioBanme 3apeKoMeH/I0BaBIIUM cebst
B MUPOBOW TMpaKTUKe YCTAaHOBKAM TIO OIpeeeHnio (POHOBBIX WHTEPBAJIOB
(Mcrmosib30BaHNEe MYJIBTH-TIPOKCH, TPOGOOTOOP Ha €CTECTBEHHBIX JaH/mad-
Tax, aHAJN3 MaKPO- 1 MUKPOPETUOHAJIBHOTO CTPOEHUS TTO/ICTUIAIOTINX TTOPO/I,
penpe3eHTaTUBHOCTh BHIOOPKKM M CTPEMJIEHNE K CO3/aHUI0 aJIeKBaTHBIX I'eo-
JIOTHYECKOH CTPYKTYpe MacHITaOHOCTH HM30CKEHIIOB) TPSIMO CHOCOOCTBYET
KOPPEKTHBIM HMHTEPIPETAUsIM. ITO OCOOEHHO aKTyaJlbHO Ha COBPEMEHHOM
aTare pa3BUTUS TEMATUKU U30TOMUK CTPOHITNS B OT€YECTBEHHON apXeOJIOTHH,
110 CYTH, HAXOIATIEeNCs B HavYajle VINTeJbHOTO U, MbI YBEPEHBI, OU€Hb MMPOIYK-
TUBHOTO TTYTH.

WccnepoBanne BoinosHeHo rnpu noaaeps:kke PH®, mpoext Ne 25-18-20001
«ITepBbie TopHsiku OpoH30BOTO Beka B IOKHOM 3aypasibe: TEXHOJOTHH, CBSI3U
U TIOBCE/THEBHOCTbH>.
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MN30TOIHBIN AHAJIN3 3YBHOW 9MAJIN
JIJISI PEKOHCTPYKIIMU CE3OHHOCTU POXKJIEHUA
MEJIKOTO POTATOTO CKOTA HA OCHOBE MATEPUAJIOB
IIOCEJIEHUS JUKEVNTYH (CEBEPHDBIN KOIIET/IAT)

Knioueevie crosa: W30TONHBIN aHAJINM3, KUCJOPO/, COOTHOLIEHHE CTaGUJIb-
HBIX HW30TOIOB, MPOU3BOJISIIEE XO3SUCTBO, CKOTOBOJCTBO, OBIIbI, lleH-
TpaJibHasT A3ust

€30HHOCTh POKIEHUSI MEJKOTO POTAaTOTO CKOTa UTPAET BA’KHYIO POJIb

B U3YYEHWH JPEBHETO CKOTOBOACTBA. OKOT BAXKIBI B TOJ WUJIW TPU pasa

B JIBa TOJIa SIBJISIETCS BAKHBIM MTPU3HAKOM YIIPABJISEMOTO KMBOTHOBO/I-
CTBa, TaK KaK OH TPeOyeT CO3MaHusl TMOAXO/SIINX YCIOBHI Co/epsKaHusT, KOH-
TPOJISA IUTAHUS U [IJIAHUPOBAHUS Pa3MHOKEeHU )KUBOTHBIX (Hermes et al., 2022;
Tornero et al., 2020). VccaenoBatust Ce30HHOCTH POKAEHUST OBEIl U KO3 TOMO-
TafoT OTPEIETUTh XPOHOJOTHIO PAHHUX 9TAITOB CKOTOBOJICTBA M PAa3BUTHE COITH-
AJIbHOI OPTaHM3AINN IPEBHUX OOIIECTB.

AHaym3 M30TOIMHOTO COCTaBa KUCJIOPOJAa B 00pa3Iiax sMaJii, B3SITBIX BIIOJb
JIMHUW POCTa KOPEHHBIX 3yOOB, € y4ETOM CPOKOB MX IPOPE3bIBAHIS U CO3PEBAHN,
MO3BOJISIET OTIPE/IETUTh CE30HHOCTD POKAEHMSI MEJIKOTO poratoro ckora (Balasse
et al., 2012). [lyist onpeiesieHnst CE30HHOCTH POK/IEHUST OBEIL M KO3 MCIIOJIb3YIOT
MoJtsIpel M2 1 M3, koTopble 3aBepIaioT pope3biBanue mpuMepHo k 1,3 u 2,4 roza
JKM3HH JKHBOTHOTO cooTBeTcTBeHHO ( Geiger et al., 2020). TIpu HAIMYUM CE30HHBIX
KoslebaHMil KJIMMaTa B UCCIIeAyeMOi 00IacTi BJOJIb JIMHUU pocTa 3yba HabIIo-
JIAToTCS TUKInYecKre Bapuanuu 6'80: MaKCUMyMbI COOTBETCTBYIOT JIETHEMY Tie-
PHOY, a MUHUMYMBI — 3uMHeMy. /{11 cpaBHEeHUS TAHHBIX TI0 PA3HBIM JKUBOTHBIM
Bapuanuu 630 anmpoKCUMUPYIOT € TTOMOIIBI0 KOCUHYCHON (DYHKITUU W UCTIOJIb-
3YIOT OTHOIIEHNE (ha30BOTO C/IBUTA K TOI0BOMY Tepuoiy Kosebanuii (Balasse et
al., 2012). Moesb UCKITIOYaeT BIUSTHAE WHANBU/YATbHBIX DAY MEKTY K-
BOTHBIMH, TAKMX KaK BapHaIlii B pasMepPe U CKOPOCTH PocTa 3y0OOB.

3y6nas amanp Ha 96% cocrout us ruzppokcunmnaruta Ca,(PO,),(OH),
B KOTOPOM THUIAPOKCHUJIbBHBIE TPYHIbl M (ocdaT-moHbI YaCTUIHO 3aMeIIeHbl
Ha KapOoHaT-nonbl ( Ressler et al., 2021). B 60JbIIMHCTBE HCCIEI0BAHNI, TTOCBSI-
IIEHHBIX M30TOMHOMY aHAINU3Y IOCJIEI0BATEIbHO OTOOPAaHHBIX MPOO 3YOHOIT
HMAJIM MEJIKOTO POraToro CKOTa, MCCIEMAYIOTCS KapOOHAThI, KOTOPbIE COCTaBJISI-
10T OKOJIO 4% ruapokcunmaTuTa 1mo macce (Makarewicz, 2017; Miller et al., 2020,
Zazzo et al., 2004). [list mosydeHnst HaJIe)KHBIX pe3yJibTaTtoB 1o 8180 B aMasu
00pasiioB PasJMYHOI COXPAHHOCTH OCOOBI WHTEpeC MPEACTABISIET aHAIN3
M30TOITHOTO cocTaBa Kucjaopozaa B ocdarax (Babina et al., 2024), OCKOTBKY
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docdarsr coctanistioT pumepHo 90% amMas 1 obagaroT HanbOJIbINE yCTOl-
YUBOCTBHIO K ITPOIlECCaM /[uareHesa.

B nmannoit pabote mpecTaBiIeHO CpaBHEHME JaHHBIX M30TOITHOTO aHAJIM3a
KHcaopoja B kapboHnatax u ¢ocdarax 3yOHOI aMain 06pas3ioB, OTOOPAHHBIX
Ha crostike J[skeiiTyH. Boimenenne docdaroB us 3yOHOI sMain ¥ UX U30TOI-
HBII aHAJIN3 TIPOBOINJIMCH B TaOOPATOPHUK M30TOITHBIX MccenoBanmii Alsotopes
(MA3T, HoBocubupck). Ourctka 3yOHOIT SMai U M30TOIMHBINA aHAIN3 KUCJIO-
pozia B 00pasiax BBITOJIHSIINCH B Ja00OpaToOpuu cTabUJIbHBIX N30TONOB MHCTH-
TyTa reojiorndeckux Hayk Ilosbekoii akagemun Hayk (Stable Isotopes Labora-
tory, ING PAN).

1. Ombop obpasyos

Jlst viccemoBanust ObLIN puBJIedeHbl 20 MOJISIPOB M3 HYDKHEH 4esiocTh
ovicaprine ¢ naMgaTHUKA J[>KeHTYH U3 KOJITIEKINH, TTOJYYEHHON B X0/Ie PACKOIIOK
1990-x ronos. Ilocenenne /xxelityn Haxoautes: B 30 kumomeTpax K ceBepo-3a-
naxy or Amxabana (foskHbI TypKMeHMCTaH), B 30He MEPBBIX TeCYAHBIX TIPS
Kapakymos.

2. IIpobonodzomoska 3y6not smanu

[Ipo6GoroAroToBKa U U30TOIHBIN aHam3 (pochaToB 3yOGHOIT SMaITH TIPOBOIIII-
cs1 B taboparopun u3oTonHbix nccsrenosannii (MAIT, HoBocubupcek). luist Tex ke
06pasIoB TPOGOTIOATOTOBKA U M30TOITHBIN aHAJIN3 KapOOHATOB 3yOHOI HMasi pa-
Hee OBLJT OCYIIECTBJIEH B JTaOOPaTOPUK CTAOMIBHBIX N30TOMOB VIHCTHUTYTa Te0/IOTH-
vyecknx Hayk [Tosbekoit akanemun Hayk (Stable Isotopes Laboratory, ING PAN).

3. Mamemamuuecxas 06pabomka u npedcmasgienue pesyivmamos

[Toryuentibie fannbie ObIIN TIPEACTaBIEHBI B BI/e 3aBrcuMocteil 880, pnp
paccrosiHust oT mieliku 3yOa. Hampasiienne ocu abcruce Ha rpadukax coBbria-
JIaeT CO BpeMeHeM TIpope3bIBaHusT 3y00B — OT KOHYMKA K KOpHIO. [loyueHHbIe
[UKJIMYECKUE Bapuaiuy ObLIH allliPOKCUMUPOBaHbl hyHKIMeH Buga: y =M + A -
cos(2m(x—x,)/ X 1o metonuke (Balasse et al., 2012), rae

Y — 8" Oyppp,

X — nepuon xonebanuit 6 '*0,;ppp, COOTBETCTBYIOLINIA JUTHHE KOPOHKH 3y0a, chopMu-
POBAHHOM 3a TOjI,

A — ammututyaa 88Oy pp, KoTOpast onpenensiercs (6'°0,, — 6'%0, )/2,

X0 — (a30BbIil cIBUT (CMeIleHNne MAKCUMYyMa 110 JIMHUK pocTa 3y6a),

M — cpennee 3Hauenue 80, ppp.

Ha puc. 1 mpeacrtaBaenst 3D nmpuMepbl IMUKJINYECKUX 3aBUCUMOCTEN BUAA
380y ppp B ocdarax u kapbOHATAX HMATM — PACCTOSIHUE OT IIEHKH MOJISIPOB
M3 u3 HrkHel yestocTn ovicaprine ¢ mamsitHuka /xetityn. [{lukanyeckne 3aBu-
CUMOCTH allpoOKcuMupoBanbl GyHkImei y = M + A - cos(2n(x—x,)/X. Dopma
HuKInYecknx KpuBbix 880 B hocdarax (Alsotopes, MADT CO PAH) u kap6o-
Harax (Stable Isotopes Laboratory, ING PAN) ouenb 6/1u3ka 171s1 06pasIfoB ¢ pas-
HBIX CEKITNH 3y0a, TTOIBEPIHYTHIX PA3IMYHON XUMUYECKOI 06paboTKe U H30TOII-
HOMY aHaJIN3y B Pa3HBIX M30TOIHBIX Jabopartopusix Mupa. Habironaercst cisur
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KpUBBIX 0780, 8 ocihamax — paccmosimue om wetiku 3y6a OTHOCUTETHHO
3aBucumocteii 00, 8 Kapbonamax — paccmosinue om wetiku 3yéa 1o 0Cu op-
nunat. Pazuuia Mesky cpeanumu 3Hadenusimu 880, B KapboHatax u doc-
darax (A3'80ppp) coctaisieT 0koso 10%o. IbdexT n3oronHoro GhpaxImoH-
poBaHUS MesK1y KapOoHatamu 1 ochaTaMu B KOCTSIX U 3yOHOI aMajii MJIEKO-
MUTAIONIUX HAOMIOMACS PsoM uccienoBareneit, 3uadeHust Ad'8O0,ppy A5
00pasIoB COBPEMEHHBIX JKUBOTHBIX OJU3KHM K MOJYYeHHOMY B Haimeil pabore
1 JIeKUT B ranasore 9+1%o (Bryant et al., 1996; Martin et al., 2008; lacumin et
al., 1996). A8'80,,pp,p BOBHUKAET M3-32 PA3JINYHOTO M30TOMTHOTO (hPAKIIMOHUPO-
BaHUS B IIPOIIECCAX M30TOITHOTO 0OMeHa KUCJIOPO/Ia BOJBI U PACTBOPEHHBIX (hoc-
daros (O’neil et al., 2003; Chang & Blake, 2015) u xapb6onaros (Clayton, 1959)
B Ipoiecce GUOMUHEPATH3AIH THAPOKCUTIITIATHATA.

OtHommenust pazoBoOro CIBUTA K TOAOBOMY TIepHoay Kosebanuii (xo/X) st
nukandecknx Bapuanuii 880 B ocdarax u kapboHaATax JeKaT B AManasoHax
0,37-0,72 n 0,48—-0,87 coorBeTcTBeHHO. /[Mamazon naMeHeHUs X,/ X COCTaBJISIET
0,35-0,39, 4TO COOTBETCTBYET MEPHOY BpeMenu 4—4,5 mec. Takast anrerbHast
CE30HHOCTD POKIEHMS XapaKTePHa JJIsT IOMECTUIIMPOBAHHBIX OBell 1 ko3 (Bal-
asse et al., 2017). B ormmune ot 3T0OT0, y AUKAX MY()IOHOB HAOIOAAETCST Y3K it
MEePHUOT POKIAEMOCTH, TIPEUMYIIIECTBEHHO BECHOH, YTO CBSI3aHO C WX MPUPO/I-
HOH (husnosorueit u aganraiueii K kaumary (Khorozyan et al., 2009). Mydionsr
B TIO3/IHUH TJISIIUAIbHBIN 1TePUOl B ADMEHUM, a TaKKe OBIIbI JOKePaMUYECKOM
anoxu ¢ naMaTHuka Tesb-Xanyna IeMOHCTPUPYIOT Y3KUI TIEPUOJT OKOTa: X/ X
< 0,22, yto cootBeTcTBYeT nepuory <2,5 mec. (Tornero et al., 2016).

B nmannoit pabote mpecTaBIeHO CpaBHEHME JaHHBIX M30TOITHOTO aHAJIM3a
KHCIopoja B kapbonatax u (ocdarax 3yOHOIT sMasu, TOJTyYeHHbIX B Jlabopa-
TOPUM M30TONHBIX uccaenosanuii Alsotopes (MMA9T, Hosocubupck) u gabo-
paropuu CcTabUJIBHBIX HU30TOMOB VHCTUTYTa reosiormueckux Hayk Ilosbekoit
akazemun Hayk (Stable Isotopes Laboratory, ING PAN). @opma nuKINIecKux
Bapuanuii 0y, BAOIb JIUHUE POcTa MOJISIPOB M3 coBaaeT st 06pasios,
B3SITBIX M3 Pa3HBIX YYACTKOB 3y0a, MOBEPTHYTHIX PA3INIHON XUMHUYECKON 00-
paboTKe 1 M30TOITHOMY aHAJIM3y B Pa3HBIX JJAOOPATOPHSIX MUPA.

JlnanazoH n3MeHeHns COOTHONIEHUsS (Ha30BOTO C/IBUTA K TOJOBOMY TIEPUO-
ny kostebanuii (xo/X) cocrasisier 0,35—-0,39, 4TO COOTBETCTBYET JTUTETHHOMY
nepuosy okorta 4—4,5 Mecsiia, XapaKTepHOMY IS JOMECTHITMPOBAHHBIX OBEI]
n ko3. CorocTaBiieHne 3Ha4e€HN X/ X ¢ TaHHBIMU 110 COBPEMEHHBIM JKUBOTHBIM
MO3BOJISIET MPEATIONIOKUTD, UTO Ovicaprine u3 mocesenus /[KefTyH poskaaanuch
KaK BECHOI, TaK U OCEHBIO.

Pa6ora nposenena npu nojjaep:xke npoexkra PHD Ne 24-78-10127 «Heo-
sutusanugd B ropHoit yactu [enrpanproit Asun (ot Konerzara /10 BBICOKOTOPU
[Tamupa)». ABTOpPBI BBIpasKalOT MCKPEHHME cJioBa GyarogapHocTu A-py Mauast
Kpaiinapsx u Marganene Kpaiinap:k 3a mpoBejieHre aHaInu3a B U30TOIHOI 1a00-
partopuu MucturyTa reosioruu [Honbckoit akagemun Hayk (Bapmasa, [Tonbmia).
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E. O. Bacioukos

300MATY NN MAHTODATU? PACTUTEJIbHBIN
KOMIIOHEHT B CUCTEME HUTAHUS JIIOJEN
BPOH30BOI'O BEKA (I0OJKHOE 3AYPAJIBE)

Knioueevie crosa: ananns cTabUIbHBIX U30TOIIOB a30Ta M YIJIEPOJIa, PACTH-
TeJIbHbII KOMIIOHEHT AueThl, 6poH30BbIi Bek IOkHOr0 3aypasibs

OJIBIITUHCTBO aPX€E0JIOTOB CYUTAET OCEJIOE JKUBOTHOBO/ICTBO OCHOBOI CH-

cTeMbl JKu3HeobecteueHnst 001ecTB OpoH3oBoro Beka B IOkHoM 3aypa-

Jbe. Pazymeercst, IMEHHO MPOAYKINS KUBOTHOBOZACTBA ObLTa 6a3oBOM
B pallioHe WHMBU/I0B B 0003HaYeHHBIX cormyMax. OTHAKO JAMeTa, BKIFOYAOIIast
UCKJTIOUYNUTETLHO MSICOMOJIOUHBIE TIPOYKTBI, BPSI/L JTU MOKET CUMTATHCS MTOJTHO-
IIEHHOM, YTO MTO3BOJIIET MPEATOJIOKUTD HATTMYNE PACTUTENBHON COCTABIISIONIEH
B CHCTEMe TTUTAHUS.

CymiecTByolne Keichbl CBUIETEIbCTBYIOT B TIOJIb3Y cOopa ¥ XpaHEHUs U~
KOPacCTYIIUX pacTeHUl Ha TeppuTopusx rnocenennii (Rihl et al., 2015. P. 423,
Kynpusnoea u dp., 2023. C. 80—82), a takke 06 UCIIOIb30BaHUE PACTEHUIT TPH
MIPUTOTOBJIEHUHN MUK B Kepamudeckux cocynax (Mamsees, 2010. C. 16—-19),
HO Ha JIAaHHBIIT MOMEHT TIOJIHOCTHIO OTCYTCTBYIOT CBEJICHUS OTHOCUTEJBHO YIIO-
TpebJIeHNSI B TIUIILY TUKOPACTYIUX PACTEHHI.

Cnmcok BO3MOKHBIX METO/IOB [IJISI OTIpe/ieJIeHUsT JTUEThl KOHKPETHBIX WH-
JIMBHUJIOB JIOBOJIBHO Y30K, M HarboJjiee JOCTOBEPHBIM NMPU3HAETCST OMpPeIeIeHne
cojiepskaHusl CTabUIBHBIX M30TOIOB a30Ta M YIJiepoja B KOJJIAreHe KOCTHOI
TKaHU YeJIOBeKa M JKMBOTHBIX. B cilyuae paccMaTpuUBaeMbIX OOIIECTB METOJI
PEKOHCTPYUPYET JIUETY, COCTOSIIYIO TIPEUMYIIECTBEHHO U3 JKUBOTHBIX OEJIKOB,
HO CTOUT YYUTBIBATh, YTO B OOJIBITMHCTBE CJy4aeB MbI IMOTEHIIMAIBHO UMEEM
JIeJI0 CO CMETIaHHBIM CUTHAJIOM, KOTOPBIH MCITBITBIBAJ BIAUSHUE W IPYTUX ITH-
IEBBIX pecypcoB (pbiba, pacTeHus U 1p.). [UIOTeTHYeCKH JJIsl BHISIBJICHWS aJlb-
TEPHATUBHBIX UCTOYHUKOB Gesika MOTYT OBITh TIOJIE3HBI MOKa3aTeJ N yIJIepojia,
MTOCKOJIBKY M3BECTHO, UTO Ha KaKIOM TPO(UIECKOM yPOBHE Y Ha3eMHBIX KOH-
CYMEHTOB pa3HuIla A0JUKHA coCTaBsATh 0,5—2%0 (Cesamko, 2016. C. 48). tor
(hakT 1MO3BOJISIET YTBEPIKAaTh, YTO BCESIAHBIE CYIIECTBA, MOTPEOJISIONINE KakK
KOHCYMEHTOB TIEPBOTO MOPSIKA (TPABOSIAHBIX JKUBOTHBIX ), TAK W TPOIYIIEHTOB
(pacrenust) OyyT UMETh CUTHAJ, OTPAKAMOIINNA TPOIIOPIINN, XapaKTePHBIE JIJIsT
pasHbIx ncTOUHUKOB Geska (Kysomun, 2017. C. 248). 3naueHus a30Ta, BEPOSITHO,
Oy/lyT MEHee MOJIE3HBI B TAKUX PEKOHCTPYKIIMSIX KaK B CHJTY OOJIBIIETO pasjeTa
3HAYEHUH, YKa3bIBAIOIUX Ha TPOMUIECKUN CIABUT, TaK W OOJIBIIErO KOJUYe-
CTBa HeIMeTAaPHBIX (PAKTOPOB, BIUSIONINX HA 9TH TTOKA3aTeJIH.

C 11e1b10 BBISIBJIEHUSI CJIEJIOB PACTUTEJBHOTO KOMIIOHEHTa B jueTe Oblia
cchopmMupoBaHa BHIOOPKA, B KOTOPYIO BOIJIN B3POCJbIE WHIMBHU/BI, a TaKiKe
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Ta6mmua 1. PasHuiia MexxIy cpeiHuM apruMeTHIeCKUM 3HAYEHU I
cTaOMJIbHBIX M30TOIOB YTIJIEPO/Ia B KOJIJIATeHE JIOMAIITHETO TPABOSIZIHOTO
ckora (A) u moneit (H)

MoruibHUK Mean (8'3C %0) A | Mean (6°C %0) H | Difference (%o)
CemuBanosckuii 11 -19,69 -18,91 0,78
ITamaraHuku -20,27 -19,38 0,89
y ¢. CrenHoe
AJTaKyIbCKUi -20,20 -19,39 0,81
Kamennbiii Am6ap-5 -19,44 -18,39 1,05
JIucakosckuii 1 -19,63 -18,8 0,83

JIOMIAJIA, KPYITHBII ¥ MEJIKUIl poraTelii CKOT. BhIOOpKa BKIIIOYAET CJIEAYIONIHE
mormapHukn: CenmBanoBckuii 11, Anmakynbckuit (Bacwoukos u dp., 2024), Ka-
MeHHbI AMmbap-5 (Hanks et al., 2018), Jlucakosckuii 1 (Miller et al., 2014),
Crenroe 1 u Cremroe VII (Enumaxos u op., 2023), conep:kapiiuie morpebeHust
CUHTAIITUHCKOH, TIETPOBCKON M aJaKyJbCKOW KYJAbTYp. JlJIs1 9TUX KOMIIIEKCOB
Oblyia paccunTaHa pasauiia 1o §'*C MesK/y MOXOPOHEHHBIMU B HUX JIIOJIBMU U JI0-
ManrHuM ckotoM (Tabur. 1).

[TpuBenenHbIe MaHHBIE TTPEATOTATAIOT, YTO MPOIYKTHI KOHEBOJCTBA SBJIS-
JINCh 3HAYUTETHHOM U TTIOCTOSTHHOM YacThIo 1neThl. OTHAKO B KYXOHHBIX OCTAaTKaX
Ha ITOCEJIEHUSTX KOCTH JIOTIA/IN COCTABJISIIOT OKOJIO 5% OT OBIIEro KOJNYECTBa KO-
creit qomanraero ckora (Paccadnuxos, 2017; 2020). Ilpu peakom yrotpebieHm
KOHWHBI M NCKJIFOYEHNUH JAHHBIX TI0 JIOMIAJSIM U3 UCCIIeyeMOI BEBIOOPKU YMEHb-
MIaeTcs pasHUIla Mo yTJAEPOAy MEKIY JAOMAITHUM CKOTOM U JIoabMU. Tak, mis
moruabHuKoB Crennoe 1 u Crennoe VII pasuuia cocraBut 0,74 %o; 17151 MOTHIIb-
nnka Cemmsanosckuil 11 — 0,67 %o; nia morumbanka Jlncakosekuit 1 — 0,64 %o;
a st MOTHJIbHUKA Astakysib — Bcero 0,55%o, BIUIOTHYIO MPUOJIIKASICh K HUXK-
Hell TpaHulle MKy TpohUIecCKUMHU YPOBHIMU. B cBOIO ouepenp, 1JiT MOTUITb-
Huka Kamennbrit AMGap-5 pasHuIia Mex/Iy MoKasaTeJsIMU KUBOTHBIX U JIFO/IEH
coctaBusa 0,35%o, 4TO HAXOMUTCS 32 TPAHUIIAMU 30HBI MEXKIY KOHCYMEHTaMHU
pasHbIX Tpoduvecknx ypoBHeil. [Ipyrum BapuantoM 00bsicHeHUsT (peHOMEHA
CHIZKEHHBIX ITOKasaTeJiell yriiepo/ia y JI/ei Takke MOKeT ObITh yroTpebieHne
B ITUTILY PEYHON 1 03€PHOIT PHIOBL.

O6cyxaaemMble pa3indnst B BeJIMYMHAX M30TOMA YIJIEPOa JEMOHCTPUPYIOT
CKOpee HIKHIO IPAaHUILY JOCTOBEPHOTO TPOPUIECKOTO T1ara MeKIY KOHCYMeH-
TaM# TIePBOTO 1 BTOPOro mnopsizika®. IIpoaeMoHCTpUPOBAaHHbBIN BapHAaHT paciipe-
JIeJIEHUS CPEJTHUX 3HAUEHU 1 CMeIlleHIe B CTOPOHY OoJiee HU3KKX MoKasaTesiei,
BIIOJTHE BEPOSITHO, YKa3bIBaeT Ha MEePHOAUYECKOe yIoTpebeHne WHANBUIAME

2 Kpowme keiica moruibinka Kamennsiii AMGap-5, uTo MOKeT ObITh IPOJMKTOBAHO MHOKECTBOM
MIPUYMH KaK JUETAPHOTO TaK U BHEIUETAPHOTO XapaKTepa.
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B IUIILY AUKOpacTyIux pactenuit C3, maronux moo6Hbii addext. CTouT yrnomsi-
HYTb, 4TO g KOskHOTO 3aypasibs CyIIecTByeT OAWH TPUMEDP TIPEITTOTI0KUTEb-
Horo yrorpebienus: pactennii Tuna C4, KOTOPBIM, TI0 MHEHUIO aBTOPOB, MOTJIH
SIBJISITCST U KYJIBTYPHBIE PacTeHUs1, B 4aCTHOCTH 1poco (Bactoukos u dp., 2024).
YTOMSHYTBINT MHIUBU CKOPee SBJISIETCS NCKIII0YeHneM Ha (hOHE OCTATThHBIX 13-
MepeHUil, 1 0COGEHHOCTH €0 JANEThI HATPSIMYIO CBSI3aHbI C €T0 BBICOKOW MOOWIIb-
HOCTBIO, KOTOPYIO IEMOHCTPUPYIOT MMOKA3aTe/ N CTaOUIbHBIX M30TOIIOB CTPOHITHS,
YTO, B CBOIO OY€PE/Ib, He TI03BOJIIET PACCMATPUBATD 9TOT TIPUMEP KaK OJINH 13 Ba-
PHMAHTOB JINET, XapaKTEPHBIX JIJIsl HaceIeHrst GPOH30BOTO BeKa PETHOHA.

Pacnipesiesienne 3Ha4eHUI CTaOMIIBHBIX H30TOTOB WHIAWBHU/IOB JIOBOJIBHO
PasHOOOPA3HO M OTPAKAET B TOM YUCJIe JIMYHBIE U TPOIUKTOBAHHBIE COIITYMOM
MIPEANOYTEHNST MHAWBI/IOB B BBIOOPE THIIEBBIX IPUBBIUEK. B aTOM OTHOIIEHIH
N1 BepuUKAIIUY TTIOJTyYeHHBIX paHee BBIBOJIOB U MOTIBITKU CBSI3aTh 3aHIKEH-
HbIE TIOKA3aTeN YIJIePo/ia HEKOTOPBIX KOHKPETHBIX MHIMBHU/IOB € TIOTPebIeHIEM
pactennii Tuma C3 MOKHO YaCTUIHO UCITOJIH30BATh XUMUUYECKUI aHAJIN3 9JI€EMEH-
TOB B JIEHTHHE U 3yOHOIT aMasin YestoBeka. [Tojo6HOe nccieloBaHme CyIecTByeT
B hopMaTe eIMHUYHOTO Keiica s MoruibHuka KamMeHnHbiii AM6ap-5 U 1eMOH-
CTPUPYET, YTO 3aHIKEHHbIE B PAMKaX BIOOPKY 3HAYEHUsT CTAOMJIHbHBIX H30TOIOB
yTJIepo/ia KOPPEJUPYIOT C MOBBIIEHHBIMU 3HaYeHussMu St, Mn u Ba, kotopbie
PSIZl aBTOPOB PacCMaTPUBAIOT KaK MapKephl, OTBEYAIOINe 32 PACTUTENBHYIO CO-
crasJsontyto auetsl (Baciouxos, Kucenesa, 2024). 1o HabMoO€HIE TTO3BOJISIET
4yTh O0JIee YBEPEHHO MPEATOI0KUTH HAJTMYKeE JUKOPACTYIINX PACTEHUN B JIvie-
T€, XOTS OTHOCUTEThHO aHA/IN3a XMMUYECKUX 2JIEMEHTOB B KOCTHOU TKaHW JIJIsSI
PEKOHCTPYKIIMU TUETHI Y€JIOBEKa CYIIECTBYET BIIOJHE 0OOCHOBAHHBIN CKETICHUC
(Simpson et al., 2021).

Takum 06pa3om, JaHHbIE CTAOUIBHBIX H30TOTIOB YTJIEPO/Ia JIOAEH U JKUBOT-
HBIX BKYTI€ ¢ XUMIUYECKIM aHATU30M 3yOHOI SMaJIN U IEHTUHA JIFO/IEH TT03BOJISI-
10T 6oJIee apryMEHTHPOBAHO YTBEPIK/IaTh HATNYKE JUKOpacTynux pacrernii C3
B palroHe WHAWBHUIOB OPOH30BOTO Beka. QOCy KIeHNe 9THX 3aKOHOMEPHOCTEH
BMECTE C PSIJIOM JIPYTHUX CBUIETEIbCTB cO0Opa, XPaHEHUST U TPUTOTOBJIEHUS INKO-
PACTYIIUX PACTEHUIT TIO3BOJIUT YCTAHOBUTD U JIeTAIbHEE U3YIUTh 0COOEHHOCTH
pacTUTENbHON KOMIIOHEHTHI TUETHI.

Pab6ora BoinosHena B pamkax rpanta PH® Ne 25-28-20044 «Cucrema nura-
Hust Hacestennst IOsxHOrO 3aypasibst B 310Xy OPOH3BI (MYJIbTHIUCIUTIITHAPHOE
uccseioBanue)» (pykosoautesb A. B. Enumaxos).
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B.II. I'ycesa, M. B. [ToGpoBoJibCKas,
. U. Epemees, B. 1. /lanuieBckas

PEKOHCTPYKIIUA INUTAHUSA JKUTEJIEN
JAPEBHEPYCCRKOI'O YCBATA 11O PE3YJIbTATAM
MN30TOIIHLIX MCCAEJOBAHUNI

Kniouesvie crosa: npesuepycckuii ropos, YcBsr, 8'3C u 815N

cBaT (YeBsAu) — oiuH U3 ApeBHenmux ropogoB Cesepo-3amnaja Poccun

(BuiepBbie ynomsaHyT B Jetorucsx 1o 1021 r.). Ero kyabTypHbIi cioit

HE TOJIBKO XPAHUT TaMSTh O BaKHBIX COOBITHSIX POCCUICKON MCTOPHUH,
HO cBsizaH ¢ uctopueit benopyceun, Jlutser v [losbim (Epemees, 2015; Epemees,
@ypacves, 2021).

3a Tpu mnozneBbix cezoHa (2019-2021 rr.) skcnenunmert UMMK PAH
B YcBsiTax ObUIM 3a/105KeHbI TpU packora. OIWH U3 HUX JaJl HEOKUIaHHbBIE Pe-
3yJIbTAThI — Iepe/l HaMU OTKPBLINCH TTPABUJIbHBIE PS/IBI MOIIHBIX HAJIMOTUJIb-
HBIX BaJIYHHBIX KJIaJIOK KaJIbHUYHOTO THIIA. B IpeBHEPYCCKOM ropo/ie moio0HbIe
norpebaibHbIe COOPY KEHUsT BCTPeYeHbl BIiepBbie. Huke okasasicss MHOTOCIION-
HBII KJIaJ0UIIeHCKIiT ropu3oHT. Beero uccegoBanbl 145 11e/bIX morpebeHmii.
Bce morpebenHble JieskaT TOJ0BOM Ha 10ro-3amaj, OoJIblieil 4acThio B TPOOOBH-
axX, CKPEMJIEHHBIX KOBaHBIMHU TBO3AsIMU. HecMoTpst Ha TO, 4TO TOrpeOeHust
C BelllaMU B MOTUJIBHUKE €/IMHUYHBI, THBEHTaPh UX MO3BOJISIET OYEPTUTD XPOHO-
Joruto kiagbuiia. [lepsoie morpebeHnst HAYaId COBEPINAThCS He TO3/IHeEe BTO-
poii mososunbl XII B. IIpeanooKuTebHO, HEKPOIOJb IIPEACTaBIAI COO0M
00BIYHOE XPUCTUAHCKOE TOPOJICKOE KaaabuIie ¢ mpeobaganremM Oe3bHBEHTap-
HBIX TIOrpebeHuil B rpobax. BasyHHbIe KIagKku NOSBIsIOTCS 103%ke — B XIIT B,
K atomy BpeMeHU OTHOCSATCS JOBOJTbBHO MHOTOYMCJIEHHBIE HAXOJKHM B 3aXOPO-
HEHUSIX ¥ B OKPY’KAIONIEM UX TePEOTIOKEHHOM KJIAJOUIIIEHCKOM CJI0e Pa3Ho-
00pasHbIxX (OPOH30BBIX, CEPEOPSTHBIX, CePEOPSIHBIX C TI030JI0TO ) THCHEHBIX Ha-
IIUBHBIX OJISIIIIEK OT TOJIOBHBIX BEHYMKOB.

Knanburie, cyzast 1mo HyMU3MaTHYECKMM HaxojiKaM, (DYHKIIMOHUPOBAJIO
u B 6osee nozanee Bpems — B X VI-XVIII 8B. Ci10KHBIM SIBJISIETCS BOIIPOC O Ha-
JIMYUU B MOTHUJIBHUKE XPOHOJIOTHYECKON JIAKYHBI MEK/IY TPYIIION morpebeHuit
XII-XTII BB. u rpynmoit XVI-XVIII 88. CyauTh 0 HEPEPHIBHOCTU UCTIOJIH30-
BaHUsSI MOTMJIbHUKA MOKHO OYJIEeT, BEPOSITHO, TOJIBKO HAa OCHOBAHUU JaTHPOBA-
HUS KOCTHBIX OCTAaTKOB €CTECTBEHHOHAYYHBIMU METO/IaMH.

[Tenbio nccnenoBanus ABISETCS PEKOHCTPYKITHS ITUTAHUS HACEJTE€HUS PEB-
Hepycckoro ropozia ¥Ycepsita B XII-XIII BB. u coroctaByieHue 1MoJaydeHHbIX pe-
3yJIbTATOB C JIPYTUMU CUHXPOHHBIMU TaMSITHUKAMH.

Jluist TipoBeieHUsT OMOAPXE0JOTMYECKON PEKOHCTPYKIIUN MTUTAHUsT OB BbI-
OpaH MeTOJI aHaJI3a U3MEHYNBOCTHU COOTHOIIEHUS CTaOUIbHBIX H30TOIIOB a30Ta
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YcnoBHble 0603HaueHus:
c B OToet s s Xill e. ( . - norpeberus XVII-XVIII ..

-KeHckue; A - Myxckue)

O - rpyHToBbie norpebenua XII-XIll ge. (- xeHckue;
@) - MyXcKue; - 4eTi W NoApPOCTKY )

Puc. 1. Vismenunsocts 8°C (ocb y) u §*°N (ocb X) B cepun 06pasnios norpe6ennii r. YeBst

u yriepoja B KojutareHe kocreil. [liist ucenmenosanust Ot oTo6panbl 22 06-
pasiia KOCTHOH TKaHu. B cepuio BOILIN BOCEMb MY KUWH, J€CITh KEHIITUH U B
peberka B Bozpacre ot 10 1o 15 ser us norpebernii XII-XIII BB., a Takxke 1Ba
obpasiia KOCTHO# TKaHu MyskunH u3 norpebernii XVII-XVIII BB.

AtomHOe cooTHomeHue yrieposa u aszora (atom C/N) Bapbupyer
oT 2,7 10 3,2, 4TO COOTBETCTBYET Y/IOBJETBOPUTEJIbHON COXPAHHOCTU KOJIJIA-
reHa, TakuM 00pas3oM, TIOAKPEIIsIs BAUAHOCTD TOJIyYeHHbIX TaHHBIX (DeNiro,
1985; Ambrose, 1990). Unausuayanbibie 3Hauerust 6°C u 85N memoncTpupy-
10T HEOZHOPOAHOCTD TocsenHuX. 8 *C y 6oJbINHCTBA 00PA3IIOB YKJIA[bIBAETCSI
B Y3KWH Uama3oH 3Hadennii (puc. 1).

JLJtst IpeIMETHOIA, IyCTh U TMITIOTETHYECKOMN, PEKOHCTPYKITUU 0COOEHHOCTE
MUTaHUsT HEOOXOIMMO COTIOCTABUTH M30TOIHBIE TOKa3aTeIn 0Opas3IloB MeCT-
HBIX JIOMAITHUX JKUBOTHBIX 1 MECTHBIX 3€PHOBBIX KYJIbTYP C MIOKA3aTEJISIMHU JITO-
nei. [Toka aTm nccieoBanus He BBITIOJHEHBI, MBI BOCITOJTb30BAJINCH TAHHBIMU
u3 JTUTepaTypHbIX cTOUHUKOB (Haponava, 2022). Cpennee 3nayenne 65N s
JIOMAIITHUX TPABOSTHBIX JKUBOTHBIX COCTaBJISIET 6,8%0. AHAJIOTUYHBII TapaMeTP
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y JIIO/iel, 3aXOPOHEHHBIX Ha TEPPUTOPUHU HEKPOTIOJIS T. Y ¢BAT, cocTaBu 10,74 %eo.
B T0 xe Bpems nosiHblil Tpodudyeckuii mar 61°N 1pu repexojie 0T TPaBOSIHBIX
K 9€JIOBEKY JIOJKEH COCTABJISITh 5—6%o0, 4ero Mbl He HabJII0/[aeM B MCCJIeIOBaH-
HOM BbIOOpKe. Ha Halm B3TJIsii 9TO CBUETENBCTBYET O HU3KOM BKJIajie IPOIYK-
TOB GEJIKOBOTO ITPOUCXOK/ICHNS B PAIlOHE WHIMBUIOB U ITpeodrajlaHieM B HEM
PacCTUTEIHHOTO KOMITOHEHTA.

[Toryyennsble 17151 cepuM UHIMBHUIOB JaHHBIE CBU/IETEIBCTBYIOT O CMEIIaH-
HOM palfioHe, OCHOBaHHOM Ha pacTeHnsax C3 myTu (GoTocuHTe3a U MPOLYKTaxX
JKUBOTHOTO TIPOUCXOKIAEHUST. B KyJabTYpHOM cji0€ TOpPOAMINa Y CBSTHI OBLIO
0OHapy:KeHO MHOXKECTBO KapOOHM3MPOBAHHBIX ceMsiH pacteHuil C3 tuma: s4-
MeHb (cocTaBJsieT 0K0JI0 85% OT 0011ero yncia 3épex), oBca, PsKU U MINEeHHUIIbI
(Cemunem, 2025). V3oTorHble JaHHbIE JJIs OIIEHKU 3HAYUMOCTH TTPECHOBOIHOM
ayHnbl B ireTe OTCYTCTBYIOT. Tem He MeHee MbI He MOKEM UCKJII0YaTh, YTO BaXK-
HOE MECTO B PaIlMOHe HaceJIeH!sI 3aHuMasia pedrast ppiba. OcHOBaHMeE [IJIsI TOTO
MIPETONIOKEHNUS — TaHHBIE ADXEOJOTMUECKUX U MMChbMEHHBIX UICTOYHUKOB (Epe-
mees, 2015. C. 267, 492).

Cpennne 3nadenust 3°C u 85N g mysxunn u sxernn XI1-XIIT Ba.
(-21,19%0 u -21,53%0; 10,89%0 u 10,67%0 COOTBETCTBEHHO) IPAKTUYECKU
UJIEHTUYHBI, YTO CBUIETEIBLCTBYET O TOM, UTO TE€HJIEPHbIE PA3JNYUS B MUTAHIT
He ObLIM BhIpaskeHbl. THANBU/IBI, TOrpebGeHHbIE B TIPOCTBIX MOTHJIAX W B JKaJlb-
HUYHBIX OTPAjIKax, He IEMOHCTPUPYIOT CYIIECTBEHHBIX OTIMUNIA B palliOHE TTH-
taaus (puc. 1).

Jluist masibHENIero aHaM3a M30TOMHBIX TTOKa3aTes el ObLIN NCITOJIb30BaHbI
JaHHBIE U3 IPYTUX CUHXPOHHBIX apXe0J0rnIecKnX maMsaTHukoB: ['opoaoxk, [Tox-
ny6we, Hedenbeso, IllexmmoBo-9, pocnasis (Bcero 165 obpasiios) (Inzosamo-
ea u dp., 2013, 2015; Jobposorvckas u dp., 2020; [Jobposorvckas, 2023). Kpome
TOTO, HaM¥ OBLJIM TIPUBJICYEHBI HOBBIE COMIOCTABUTEIbHBIE IAHHBIE TIO CETECKOMY
HacesieHnio moruabHuka Censine (3anagHOABUHCKUI M. 0., TBepckas 06.1.), pac-
MOJIOKEHHOTO B 85 KM Ha C€BEPO-BOCTOK OT HEKPOIIOJIs T. Y ¢BsTHI (Bcero 21 06-
paselt, HeoIyOJMKOBaHHBIE TAaHHBIE).

[Tpu BBIpaskeHHOM pasHooOpasuu 3HaveHuil & '*C mpocieRMBaOTCS OIpe-
JIeJIEHHBIE TEHAEHIIMI: B BHIOOPKAX M3 JIECHOI 30HBI — 3HaueHust &'°C BhiIe,
yeM B Bbibopke (I1lekutoBo-9) us Gosee 10:KHOTO pernoHa. Spoc/iasiib, SIBISCH
KPYITHBIM CPETHEBEKOBBIM TOPOJIOM, MECTOM TPUTSKEHUS JTIIO/IEN PA3HOTO TIPO-
MCXOK/IEHNS, 3aKOHOMEPHO XapaKTepU3yeTcs MUPOKUM TUATIa30HOM 3HAYEHUI
nokasareJsis (puc. 2).

Oco06bIit nHTEpPeC MPEACTABISIET U3MEHUYNBOCTD 8PN, KOTOpast CBUIETEb-
CTBYET O CTeNeHW HACBINEHHOCTU PalliOHa MPOAYKTAMU KUBOTHOTO TIPOUC-
XOJKIeHUsT y TpefcTaBuTesieil pasubix rpymm (puc. 2). Cpennee 3Hayenue §'°N
B SIpociasiie cocraiisiet 11,46%eo, a 17151 ipounx namsaTHUKOB — 10,1%o0. Ha cun-
xpoHHoM MoruibHuKe CesisiHe cpentee 3HadeHne 815N HUKe, 4eM y BBIOOPKH
u3 YcBar, u coctaBisieT 9,6%o, UTO yKa3blBaeT Ha OTPAHMUYEHHBINH JTOCTYII
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Puc. 2. Conocrapnenue gaHHbIX 06 nsMmenunsoctu 6°C u §'°N B celbckMX MaMATHMUKAX
n fApocnasne

K BBICOKOOETKOBBIM MPOAYKTaM y TMOCTHeTHUX. TakuM 06pa3oM, Y TOPOACKUX
xxutesiein (Apocnasiab m YCBAT) JAOCTYIMHOCTH TMPOAYKTOB >KMBOTHOBOJICTBA
(11, BO3MOKHO, PBIObI) OBLTA BBIIIIE.

Ha maHHBI MOMEHT MO3HUIN MEPUOJI CYIECTBOBAHUS KJIaI0UIIIA T. Y CBSIT
pejicTaBieH HeOOIBITIM KOJUYECTBOM 0OPA3I0B, YTO OTPAHNYNBAET BO3MOK-
HOCTb ITPOBE/IEHNS CPABHUTEIBbHOTO aHAIN3A.

BbIstBIIEHBI pa3/IMuust B M30TOIHBIX CUTHAJIAX JIBYX BEIOOPOK M3 GJIU3KO pac-
MOJIOKEHHBIX MOTpebaIbHBIX TMAMSTHUKOB: HEKPOIIOJb T. Y CBSIT ¥ MOTHJIbHUK
Cemstne. MasioBeposITHO, 4TO OHU 00YCJIOBJIEHBI 9KOJIOTHIECKUMU 0OCTOSITE Th-
crBaMu. MOKHO MPEANONOKUTD, YTO YIOTpeOIeH e TPOAYKTOB, MPUBE3EHHBIX
C IPyTUX TEPPUTOPHIL, CTAJIO MPUINHON BBICOKON BapPUATUBHOCTU M30TOITHBIX
curHasioB. EcTh 1 Apyras BO3MO;KHasI IPUYMHA 9TON U3MEHUNBOCTH: BBICOKAS
MOOMJIBHOCTD HaceJieHust. J[Jist TPOBePKY aTUX TUIIOTE3 HEOOXOUMbI [OTTOJTHHU-
TeJTbHbIE UCCIIEIOBAHUS.

Pab6ora BbinosiHena B pamkax rpaita PH®O Ne 24-18-004101 «IIpobiembl ns-
yUYeHUsT MOOUIIBHOCTH B OGIIECTBAX C OCEJIBIM M KOYEBBIM 0OPA30M JKI3HM 10 JIaH-
HBIM U30TOITHOTO aHAJTN3a TTAJIE0AHTPOTIOJIOTMUECKUX MaTEPUATIOB.
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M. B. Jlo6posoabckas, A. H. Ceupunos, H.T'. CBupkuna,
A.B. MactsixoBa, E. C. boromosos, /1. B. Kuceaxesa

N3MEHYNBOCTDb U3OTOITHOI'O COCTABA CTPOHIIMIA
OMAJIM 3YBOB JIIOJEN 13 IIOTPEBEHUI MOTUJIbHUKA
OPOHTOBOE 3 (ITPE/IBAPUTEJIBHOE COOBIIIEHUE)

Knouesvie cnosa: BapBapckast okpyra XepcoHeca, pUMCKOe BPeMsl, MUTPa-
1IUH, TIOJINKYJIBTYPHBIE COIIMYMBbI, U30TOTHBIN COCTAB CTPOHIIHS

Morunsauk @porToBOE 3 — TOTPebATBHBIN MAMITHUK YHUKAIBHON COXpaH-
HOCTH, pacriosioskeHHbiii B HaxumoBckom paitone 1. CeBacronouid. VicenenoBan
Kpsivckoit HoBocTpoeunoit akcneauineir 1A PAH mosHocThio B Xoz€e criaca-
TeJIbHBIX apxeosiorndeckux pador 2017—2018 rr. IIpose/ieHHbIE apXe0JOrHYecKre
MCCJIEIOBAHNUST TTO3BOJIMJIA ONPENETIUTh XPOHOJIOTHIO morpebenuit ([aspumyxun
u dp., 2020; Ceupudos, fAsuxos, 2023, 2024). BoigeneHsl aBa Meproja CyIecTBO-
BaHMsl HekponoJid: koHell | — nepBast nonouna 111 B. H. 5. 1 cepeamna 111 — py-
6exuble gecaruaerus IV—V BB. H. 9. BoJbImHCTBO norpebeHmii Ha HEKPOIIoJie
IIPEe/ICTaBJIEHBI MOAOONHBIMU TTOTPEOEHUSIMH, JIJIsT TIO3IHETO HTalla XapaKTepPHbI
rpyHTOBBIE cKJenbl. Ha ocHOBaHNMM MacmITaGHBIX KOMILJIEKCHBIX MCCIIEI0BAHMUIT
CcJIeJIaH BBIBOJI O TOM, YTO HEKPOTIOJIb OTPakaeT IJIUTEIbHOE CYIIeCTBOBAHWE €1~
HOTO COOOBINECTBA, OTKPBITOTO K MIMPOKUM KYJIbTYPHBIM KOHTAKTaM U, BO3MOKHO,
BKJIIOUAIOIIETO B cebsT MHAMBUIOB-HOCUTEIEN MHBIX TPAJINIIHIL.

Bormpoc o Tom, 6b11u Jint TorpebeHHbIe KUTEISMU JIOKAaJTbHOI TEPPUTOPUH,
MpUJIETaoNIell K HEKPOTIOJIO, UJIU B HEM TTOTPeOEHbBI JTFO/IH, JKUBIITIE Ha Pa3HBIX
3emJsiX, BaskeH. OTBET Ha HETO TO3BOJIUT OIEHUTHh CTEIIeHb OTKPBITOCTU WJIU
M30JIMPOBAHHOCTH 9TOTO 0011ecTB. KyIbTypHbBIE TPAANUIIMU MOTYT PacIpOCTpa-
HATBCS KaK MO/ BJIUSTHUEM JIaBJIEHUS MI€0JOTHIECKIX, TTOJUTUYECKUX, 9KOHO-
MUYECKUX BEKTOPOB, TaK U ITyTEM MTOSIBJIEHUST HOCUTEJIEH HOBBIX Tpaauinii. Kak
MIPaBUJIO, UMEET MECTO U TOT U JIPYTO#, HO COOTHECTU MX MO3BOJIUT UCCIIeI0Ba-
HUe, HaTIPaBJIEHHOE Ha BBISIBJIEHNE MECTHBIX YPOKEHIIEB U MUTPAHTOB TIEPBOTO
nokoJieHust. 3aberast BIiepell, OTMETUM, YTO TIEPCIEKTHBA MaJIeOreHETHIECKUX
paboT, Bce OOJIbIIE BXOASIINX B TPAKTUKY KOMILJIEKCHBIX MCC/I€0BaHN, He OY-
JieT AyOJUpPOBaTh BBITIOTHEHUE 9TOM 3a/1a4M, TaK KaK B TIOJTMKYJIBTYPHBIX COIIY-
Max TeHeTUYEeCKU pasjInyHble, MMeole pa3Hoe MTPOUCXOXKIEHIE JIIOAN MOTYT
JUTATEIEHOE BPEMsI COCYIIECTBOBATD JIPYT C IPYTOM, c1abo cMelnBasich. B kave-
CTB€ TIEPBOTO dTalla UCCJAE0BAHIS MbI pACCMATPUBAEM BOTIPOC: TIPOUCXOIAT JTN
Jio/u, orpebeHHbie B 3axopoHeHusix MpoHToBOTO 3, M3 €MHON 110 TeOXMMU-
YeCKUM ITOKa3aTe/IsIM TEPPUTOPUH WK U3 PasHbIx? [jist 9TOro Hamu ObLI TIpHU-
MEHEH METO/I, TIOJYYUBIIUI OYeHb ITUPOKOE PACHPOCTPAHEHNE B apXeoJOTHu
MOCJIETHUX JIECATUJIETUI, — MACC-CIIEKTPOMETPUYECKUIT aHAJIN3 W30TOITHOTO
coctaBa ctpontus (5/%Sr) B amanu 3y60B morpebGeHHbIX.
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Bo-1epBbIX, KaKOBbBI MEPCTIEKTUBBI TAKOTO aHAIM3a B KOHTEKCTE TMPUPOJI-
HOM OMOTeOXMMUYecKoit cutyanuu ora KpbeiMckoro mosyoctposa? Pacrososxke-
HUE HEKPOIOJisl YANBUTEIbHBIM 00Pa3oM MPUXOUTCS Ha CTPYKTYPY, Pasielisi-
IONIYIO /IBE€ OCHOBHBIE T€OJIOTHYECKUE YaCTU TOayocTpoBa — CKU(MCKYIO MINUTY
u Topro-KpbiMcKyIo cKiTaauaTyio HaaBUroByto obacte. [loaTomy ecTh Bee oc-
HOBaHUS O’KU/IATh, YTO TAMSTHUK HAXOIUTCS Ha MMOTPAaHUYbE PAIOHOB C Pa3Jiny-
HBIMH T€OXMMHUYECKUMU XapaKTePUCTUKAMMU.

Bo-BTOpBIX, My TIpOBeNEeHUs UCCAeI0BaHU, OCHOBAHHBIX HA WM30TOIMUU
CTPOHIIUS, BaKHO HMeETh pasHooOpasue (hOHOBBIX 3HAYEHWUH, MPHUBSI3aHHBIX
K Pa3JIMYHBIM TEOJOTHYECKUM CUTyallusiM. B Hacrosiinee Bpemst Takast paboTa
MIPOBOIUTCS TPYIITION MccyeoBaTesell 3 VIHCTUTyTa reoJIoruu ¥ TeOXUMUU UM
A. H. 3aBapuIikoro, 1 Mbl C HETEPIIEHUEM KIIEM PE3YTbTaTOB ATUX CUCTEMATHYEC-
KX nccaenoBanuii. [1o aToit ke mpuymHe Mbl HE TIPOBOIMIIA CAMOCTOSITEIbHbBIE
HCCJIeIOBaHUST Pa3HOOOPa3sT M30TOITHOTO COCTaBa OMOTHI Pa3IMYHBIX PETHOHOB
Kpbimckoro nosryoctposa. K HacTosiiiiemy BpeMeHU MbI paciiojiaraeM TOJbKO OT-
JIeJIBHBIME JTAHHBIMU 110 COBPeMeHHOI (tope. [ToaTomy, obpartiasich K aHaIU3y
MOJIYYE€HHBIX 110 dMasn 3yOOB JIaHHBIM, MbI TIOHUMAeM, YTO He CMOKEM Ha Ha-
CTOSIIIIEM YPOBHE MCCJIEIOBAHUI COOTHECTH PAHOHUPOBAHUE MTPUJIETAIOITUX TEP-
PUTOPUIA TIO U30TOTTHOMY COCTaBY M HAIIIU IAHHBIE.

[IpexncraBisist aTy paboTy, Mbl oOpaiiaeM BHUMaHUE, B MEPBYIO OYEPE]lb,
Ha OCOOEHHOCTH Paclipe/ie/IeHUs] WHIAMBUIYaIbHBIX [MaHHBIX U CTPOUM CBOW
MPEIONIOKEHNS UMEHHO HA HUX.

Cepust 06pasioB amaiu 3y6oB? mosydeHa ot 85 WHAWBHUIOB, KOTOPBIE MTPO-
UCXOJISIT U3 TIOTPeOEHU I Pa3IMYHbBIX 110 OOPSITHOCTH ¥ XPOHOJIOTHHN. Patee B Ha-
YUHBII 000pOT GBLIN BBEIEHBI JaHHbIE 0 25 obpasiiax (Becenosckas u op., 2024).

YKCIEHHOCTh CEPUH COCTABJISIET MTPUMEPHO TSITYIO YacTh OOIIel YMCJIeH-
HOCTHU TorpebeHHbIX puMckoro Bpemenn (420 nnausunos) (Ceupudos, fAsukos,
2024. C. 7). IT10, ¢ OJHON CTOPOHbI, OCTABJISIET BBICOKYIO BEPOSITHOCTD HEIOJ-
HOTBI HANIMX IPEACTABIEHUI, HO, C JAPYTOH, — MPEACTABIIET MAKCUMAJIbHYIO
Ha HACTOsIIIee BpeMsl CEpUI0 0OPasIloB, JIsi KOTOPOU OTIPe/IeIeHbl COOTHOIIEHHST
u30tornoB crpoHiust (¥7/%°Sr). [ToguepkHeM, 4TO Bce OHU MOJIYYEHBI TSI TOAPOO-
HO aTprOYTHPOBAHHBIX M XPOHOJIOTUIECKN BBIBEPEHHBIX TIorpebennii. [Toatomy
MBI PacCMaTpPUBAaeM 3TO WCCJENOBAaHWE KAaK HOBBIN MIAar B CHCTEMAaTUYECKOM
U3y4eHNr MOOMIBHOCTH HACEJIEHIsT BaPBaPCKON OKPYTH XepCcoHeca B PUMCKOE
1 TI03/THEPUMCKOE BPEMS.

[TepBoIii BOmpOC — OlleHKa XapaKTepa M3MEHUYMBOCTU. Bompoc o Xapak-
Tepe BHYTPUTPYIIIIOBON M3MEHUYNBOCTU BakeH, TaK KaK OH, B U3BECTHOM Mepe,
nHopMupyer o dakTopax, ee onpenessonux. HamoMHuMm, 4To HOpMasIbHOE

3 B paboTy BKJIOYEHBI IAHHBIE [I0 HMAJH OCTOSTHHBIX EPBBIX MOJISIPOB U PE3I0B, CIIE[0BATEIBHO,
PE3YIILTATHI OTPAYKAIOT H30TOITHOE COOTHOIIEHIE CTPOHIIUS JIJIst BO3pacTa (hOPMUPOBAHUS KOPOH-
&u (OK. 2—5 Jier).
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Puc. 1. VluauBupyaabHble 3HAYEHUS CTPOHIMEBOTO COOTHOMIEHNs. OpaHXeBbIMU TMHUSIMI
0603HaYeHBI TPAaHNI[BI M3BECTHBIX (POHOBBIX 3HAYEHNIT (COBpEMeHHas TPaBa)

pacrpejiejieHle TUIIUYHO JJIsI IIPU3HAKOB, HA KOTOPbIE OKAa3bIBAIOT BJIUSHUE
C paBHOM CUJION MHOro4ucjaeHHble (akTopbl. Pacipenenenne, oTIM4aroIieecs
OT HOPMAJILHOTO, YKa3bIBAET HA TO, UTO CYNIECTBYIOT Beaylue (akropsl. Eciau
MBI TIOJTyYaeM pacipeiesieHue, On3K0e K HOpMaJTbHOMY, TO JOJIKHBI KOHCTATH-
POBATh, UTO CTEINEHD ITOABM;KHOCTH HACEJIeHUS NI MHbIe (haKTOPBI HE OTPAKAIOT
BJIMSTHUS MECTHOW TeOXMMHUYECKOI ucnepcHocTy. [Ipencrasienme pe3yibTaToB
B BHJI€ TIPOCTON TUATPAMMBI TI03BOJISIET YOEUTHCS B TOM, YTO TTOJIy4eHHOE Pac-
npeziesieHue He COOTBETCTBYET HOpMabHOMY (puc. 1). ITo jke OTpaskeHo Ha rpa-
(¢rke TPOBEPKN HOPMAJTBHOCTH pactipesiesieHud (puc. 2). B pacripesieieHun BbI-
paskeHa IPaBOCTOPOHHSS aCUMMETPHUSI, CPelHss apudMeTndecKas COCTaBJIsIeT
0,708601, a meauana — 0,708542 (puc. 3).

[ToaToMy pe3ysbTaThl, WUJTIOCTPUPYIONINE OTKIOHEHWE OT HOPMAJIbHOTO
pacmpezieieHus1, caMi 10 cebe MOTYT PacCMaTPUBAThCS KaK CJIECTBUAE HAXOXK-
JIeHUsT JIIOJIel B pa3IMYHbBIX T€OXUMHUUYECKUX ycaoBugX. Kak ciemyer us mpej-
CTaBJICHVSI MHANBUIYATbHBIX TAHHBIX, MBI MOKEM BH/IETh HECKOJIBKO B OOJIBINEH
WJIM MEHBIIIEH CTENeH! IIaTO00PasHbIX WK CJIa00OHAKIOHHBIX YacTeil Ipodu-
JIsT Bcell BBIOOPKH, pas3jieJIeHHBIX MEKIY cOOON HEKOTOPBIMHU «CTYHEHbKAMU».
OHM TaksKe XOpOIIO BUAHBI M Ha rpadukax, 1eMOHCTPUPYIONINX OTKJIOHEHWE
3HAYEHMS OT TeX, KOTOPbIe MOKHO OBLIO ObI OKUIATH IIPU HOPMaJbHOM pac-
npeeneHnn. KpacHbiMu roprsoHTaassMu 0603HauY€Hbl TPAHUITBI U3MEHYMBOCTU
110 1T 00pasiiaM TPAaBSTHUCTON PaCTUTEBHOCTH, TIOJTyYEHHOM B OKPYTe MaMsIT-
HUKa Ha pacCcTOSHUU He Oosee 1 KM.

O6paruM BHIMaHHUE Ha TO, YTO MOJYyYeHHBbIE HAMHU PE3YJIbTAThI IO MECTHOI
TPaBSTHUCTON PacTUTENbHOCTH (OJIM3KO K TEPPUTOPUH MOTHJIBHUKA) TIOKA3aJTH
HU3KYyI0 BapuabenbHocTh 3HadeHnin ot 0,708485 mo 0,70874. Kak ormedasnoch
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Puc. 2. PesynbraT IpoBepKM HOPMabHOCTHU pacnpefenenud. [lyHKTupHas MuHuA OTpaXkaeT
pacIono)xeHye To4eK Ha IMHIY HOPMAIbHOTO pacIpefienieHNs
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Puc. 3. HekoTopble mapaMeTpbl MU3MEHYMBOCTY M30TOIHOIO COOTHOLIEHN) S B CEPUY U3 HEKPO-
nonst @ponrroBoe 3 (min, max, cpefHsas apudMeTIIecKas BeTMYIHa, MeIaHa, CTAHAapPTHOe
OTKJIOHEHIE)

BBIIIIE, HAIIIM PACCY KIEHUS TTOKA He OTTMPAIOTCS HA COMOCTABJIEHMS ¢ (DOHOBBIMU
3HaueHusaMU. [lorydeHHble pe3yIbTaThl TTO3BOJISIOT BBIIEJINUTD KIACTEPBI, KOTO-
pbie npesctaBiieHbl B Tabsmite Ne 1. B HEKOTOPBIX cirydasix U3 O[HOTO morpebe-
HUS OBLIM B3SITBI OT JIBYX T10 TISITH 00Pa3IloB.

Ha mran MormibHIKa OBLITM HAaHECEHBI IIBETHBIE MAPKEPHI /11t 0003HAUEHIMST
ABYX HanboJjiee KPYyIHbBIX 30H (puc. 4). ['panuibl 30H 3 1 4 BMecTe MTPUMEPHO
COOTBETCTBYIOT + 1 cTaHAaPTHOMY OTKJOHEHHUIO U BKJI0YA0T 88% MaHHBIX.
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Puc. 4. Ilnan wexpononst ®pouroBoe 3. KpacHbIMU 3BE3ZOYKAMI OTMEYEHBI IOrpeOeHus
CO 3HAYEHUAMM CTPOHLMEBOTO COOTHOUIEHMA B IIpEJenax 30HbI 4, 3€/IeHBIMMU 3Be3J04Ka-
MU — B IIpefie/laX 30HbI 3

Jlokanmzanust ocTaIbHBIX 0OPA3IOB He OTPakeHa, TaK KaK B JAHHOM CJIyJyae Hac
HHTEPECYIOT caMble 00TIHe TEHAECHIINH B BBISIBJIEHUU TEPPUTOPUATBHOI TETEPO-
TeHHOCTH HaceJIeHUsI.

[Tpu HaHeceHNN Ha TJIaH MOTHJIbHUKA IIBETOBBIX PyOPHUKATOPOB MOKHO BH-
JIeTh HEKOTOPbIE 3aKOHOMEPHOCTH:

Haunbosree MHoroumcseHHoil okasaiach 3oHa 3 (ot 0,7083 mo 0,70857)
B Hee BolLIM 46 wHUBKUIO0B 13 36 norpeberuii. OHU OTHOCATCS K PasJINYHBIM
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Ta6muua 1. Tpymisl HHANBUIOB, BbIIEISIEMbBIE IO 3HAYEHUSIM U30TOTTHOTO
cootHoterus 8/%Sr B cepun u3 nekpomnosist Oporrosoe 3

Howmep 30HbI I'panunbi 3HayeHui Yucao
WH/IUBH/IOB
Ot Jlo

1 0,708 0,708 1

2 0,70819 0,70825 )

3 0,7083 0,70857 46

4 0,70866 0,709066 30

5 0,70916 0,70916 3
Uroro 85

HeproiaM CYIECTBOBAHMS MOTHJIBHUKA, OHAKO OYEBH/IHO, YTO TIPEOOTAAIOT
B CEBEPO-3a1aIHON — GoJiee paHHel — YacTu HEKPOTIOJIS.

3nauenusd ot 0,70866 10 0,709066 (30Ha 4) 1ipescTaBALIOT rPyIITy U3 29 uH-
nuBu0B. OHU TPOUCXO/AT U3 TOrpebeHu i, KOTOPbIe JIOKATU3YIOTCS TIPEUMYIIie-
CTBEHHO B IIEHTPAJIBHON 1 OTO-BOCTOYHOI YaCTSIX HEKPOMoJist, PYyHKIMOHUPO-
BaBIIUM B 0JIee TTO3/[HIE ATAIDI CYIECTBOBAHUST TTAMSITHUKA.

Hekoropbie 1mosaHme CKJENbl BKIOYAIOT JIO/EH, CyIeCTBEHHO OTJINYaio-
MIUXCS JIPYT OT JIPYyTa N30TOITHBIMU TTOKA3aTEISIMU.

A1 HAGJIOIEHNST TIO3BOJISITh BBICKA3aTh THIIOTE3Y O TOM, YTO B HEKPOIIOJIE
XOPOHWJIN JIFOJIeH, TIPOUCXO/ISIINX C HECKOJIBKIX TEPPUTOPHI, KOTOPbIE 1O TIPU-
POZIHBIM YCJIOBUSM OTJIMYatoTcss. MoKHO mpenosiaraTb Kak MUHUMYM /1B JIOKY -
ca. C o/1HOIT 30HOI TIPENMYIIIECTBEHHO CBSI3aHO HaceJIeHIe, OCTaBUBIIlee PAHHUE
norpebenust, a ¢ Ipyroii — B OCHOBHOM 1o3/Hee. TakuM 00pas3oM, ecTh OCHOBA-
HUS CYUTATh, YTO HA MPOTSIKEHUN CTOJIETHI TIPOUCXO/INJIO U3MEHEHUe TIPOTIOp-
IIMOHATBHOCTU YUCJIEHHOCTH JIIO/IeH, POJIMBIINXCS B PAa3HBIX TEPPUTOPHATBHBIX
JIOKyCax, HO BXOJISIIUX B €IMNHOE COOOIIECTBO, KOTOPOE XOPOHMJIO CBOUX OJIH3-
KUX B OHOM Hekporosie. [IpoBeputh 3Ty rumnore3y MoKHO Oy/IeT Ha OCHOBAHUN
COMOCTABJIEHUSI C PEICTABUTEIbHBIMU TAHHBIMU O (DOHOBOI N3MEHUYUBOCTH.

WccnenoBanust mpoBeleHbl B paMKaxX BbINOJTHeHUs1 T1poekta PHOD
20-18-00396 «Morunpank pumckoro Bpemern @porrtosoe 3 B I0ro-3amagnom
Kpbimy».
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. A. Musirames, A. M. Xy6aHoBa,
B.B. Xy6anos, 5. B. Tukuii

[TPOCO B CUCTEME KUSHEJAEATEJIbHOCTU
CPE/IHEBEKOBBIX HOMA/IOB 3AIIA/THOTO 3ABAVMKAJIBS
(110 pe3yJibTaTaM U30TOITHO-OM0APXEOJOIrNYeCKUX UCCIeJOBAHMIA
Enxopckoro MorusibHUKA)

Kniouesvie crosa: 3anagnoe 3abaiikanbe, p. [Ixuga, MOTUIbHUK Enxop,
XYHHY, CPeIHEBEKOBbE, U30TOIHBII aHAJN3, TIPOCO, TTATe0IueTa

TOCJIeTHUE TO/IBI B Pe3yJIbTaTe UCITOb30BAHUS U30TOITHOTO METOIA B ap-
X€OJIOTHYECKUX MCCIIE0BAHUSAX OBLIIO YCTAaHOBJIEHO, YTO JHETa MHOTUX
JIPEBHUX HOMa/0oB BHyTpeHnHeil A3uu, Kpome MPOYKTOB CKOTOBOJICTBA,
BKJIIOYaJa Takue pecypebl, kak mpoco (Wilkin et al., 2020; Kradin et al., 2021;
Miller et al., 2023). Pe3yabTaThl 9THX WCCIEOBAaHUI YKA3bIBAIOT HA MTPU3HAKU
BO3HWKHOBEHUS 3€MJIE/IEThUECKUX 2JIEMEHTOB KU3HENEATEJbHOCTH Y KOYeB-
HUKOB B paHHEM >KeJie3HOM Beke. OHAKO CYyIIEeCTBOBaJIA JIM TPAAUIIMS YIIO-
TpebJsieHrsT TIpoca Ha TeppuTopur 3abaiikaJIbCKON cremm B Oojiee MO3JHEE
BpeMsI, HAlIPUMep, B TEPHOJL TIOPKCKO-MOHTOJIBCKUX TOJTUTUYECKUX 00pa3oBa-
Huii? CiieqryeT OTMETUTD, YTO MCCJIEI0BATENN He Pa3 MUCAJIN O CYIIECTBOBAHIH
Ha TEPPUTOPHUH 3armaaHoTo 3a0alilKaibst PA3BUTOTO 3€MJIEIETIHS I HPPUTAIOH-
HBIX COOPY;KEHUH 3a/10JITO JIO OCBOEHUS PETMOHA PYCCKUMU TIEPBOIIPOXO/IIIAMU.
OpruM U3 niepBbix Ha 510 00paTu Baumanue [0. /. Tanbko-I'poiaiesuy (1900),
nosske 00 atom tucanu I D. {eberr (1925) u I I1. CocHoBCcKuii.
B nmokmane mpezcraBieHbl pe3yJbTaThl M3yYeHUS] W30TOITHBIX MapKe-
poOB THMTaHusI y HaceseHus: 3amajgHoro 3abaiikaabst B amnoxy xyHHy (II B.
0 H.3. — | B.H.3.) u Tiopko-MoHToJibckoTo BpemeHnu (VIII-XIV BB.). OcHo-
BOI1 JIAaHHOTO WMCCJIEIOBAHMS CTAJIM aHTPOIMOJOTHUYECKIE MaTepHasIbl U 3yOHbIE
TKaHU JOMAIllHUX JKUBOTHBIX M3 morpeberuit EHXOpCKOro MOTM/IbHUKA, pac-
HoJI0KeHHOTO B osinHe p. [Iskuasl — 6okoBoro nputoka p. Cesenra (3amaaHoe
3abaiikaibe). B coctaBe MormiibHIKa HacuuThiBatoTCst 150 3axopoHeHwMid, cpean
KOTOPBIX €CTh PsI/IOBbBIE TIOrPeOeHNsT STIOXU XYHHY ¥ CPEHEBEKOBbSI, TIOCJIETHUE
MATUPYIOTCST MUPOKUM XPOHOJOTUYECKUM JMATIa30HOM B paMKaX TIOPKO-MOH-
rosibekoro nepuoga — VIII-XIV BB. (Mmenoxoes, 1988). [lna ucciaepoBanus
661 0TOOPaHBI 45 06PA3IOB KOCTHBIX 1 3yOHBIX TKaHEH YyeToBeKa 1 JOMAITHUX
JKUBOTHBIX, M3 KOTOPBIX JIBa MHAWBY/IA M3 MOrpebeHmil a1I0XK XyHHY, 33 — 13 10~
rpebennii VIII-XIV Bs. lllects 06pasiioB — bapana (Tpu U3 TOrpedeHn il aMoXu
xyHHy, Tpu — VIII-XIV BB.), oauH — KpyImHOro poratoro ckora (morpebeHue
9IIOXU XYHHY) ¥ OJIH — Jjiomaau (13 skeptBeHHoro nmorpebenust VIII-XIV Bs.).
V30TONHBIN aHAIN3 TPOO OUUIIEHHOTO KOJLIareHa MPOBO/IUIICS Ha DJIEMEHT-
HoM aHajmsarope Flash EA 1112 B iuHUM ¢ M30TONMHBIM MaCcC-CIIEKTPOMETPOM
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Delta V Advantage («Thermo Finnigans, Tepmanust) 8 @UIL Komu HIT YpO
PAH (r. CpikTbIBKAD).

B GosbIIMHCTBE CIy4aeB 0JsT BBIIEJEHHOTO KOJITareHa OT MacChl KOCTH
cocTasJisiia 6ostee 0,5 TP COOTHOIIEHMH aTOMHBIX KOJIMYECTB YIJIEPO/ia U a30Ta
B KoJIJlareHe B mpeziesiax oT 2,9 10 3,2, 94TO CBUIETEIBCTBYET O XOPOIIEH cTe-
ITeHW COXPAHHOCTU KOJLJIareHa.

[l KoJmareHa KOCTHOM TKaHU KPC U MPC PaHHEKeJIe3HOTO M paHHeCpe]-
HEBEKOBOTO MEPUOJIOB TIOJIyYeHbl OJIM3KHE M30TOINHbIe XapakTepucTuku: &°C
oT -19,9%0 10 -18,8%0 u "N ot 5,6%0 10 9,3%0. VIX BbImac ObLT Ha CTEITHBIX
nmactOMIax, rae KopMoBas 0Oasa IMpeJCcTaBjeHa MPEUMYIIECTBEHHO pacTeHMsI-
mu C3-tumna dortocunresa. OTHOCUTENIHHO BBICOKHMI TTOKa3aTe b JeJIbTHl a30Ta
CBUJIETEIHCTBYET O TUIIEBOM U/MJIM BOJAHOM CTPECCE JKUBOTHBIX, BO3MOKHO,
o npuynHe gerpajganuu nacroul. Toraa Kak OTHOCUTEIbHO HU3KNE 3HAYEHMS
313C -20,6%0 u 3N 4,5%o0 y mo1razim MOTYT OBITH 00YCJIOBJIEHBI HHBIM MTUTAHH-
€M — YBeJIMYEHNEM B JIU€Te JOJU JIECHOW, BO3MOKHO, KyCTaPDHUKOBOH, pacTu-
TEJIbHOCTH.

O6pasiipl MHAMBUIOB 13 OrpeOeHNI 910X XYHHY JIEMOHCTPUPYIOT 3HaUe-
st §C u 8N -15%o0 1 -14,2%0 11 12,3%0 10 12,2%0, cooTBeTcTBeHHO. 10 9T1IIM
okaszaresisiM 00pasilbl U3 TOrpedeHnil BIOXN XyHHY TOMENAOTCS B PaMKH
C4-parona ¢ BecoMoi J10J1eli ;JKUBOTHOI TTHTIIH.

PesysbraThl aHaIM3a KOCTHBIX TKaHEN JIfojiell U3 MorpebeHuil cpe/IHeEBEKO-
BOTO BPEMEHU TMO3BOJISTIOT BBIJIEJUTD JIBE IPYIIBI ¢ PA3TUYHBIMU BapUaIUsIMU
3HaYeHUH N30TOMOB yriepoa. Jluist mepsoii rpymnisr 3Hauenust §'°C u §'°N Bapb-
upyior ot -17,7%o 1m0 -13,8%o, suauenust §'°N — ot 9,5%0 10 12,0%0. OHuU co-
MOCTaBMMBbI CO 3HAUYEHUSIMU YTJIEPO/Ia WHANBUIOB U3 TOrPeOeHNi 9ITOXU XyH-
HYy, YTO yKa3bIBaeT Ha MPHUCYTCTBUE B UX PaIlMOHE Mpoca. Y 06pasIoB BTOPOii
rpysl (morpebenust Ne 3, 25 n 91) M30TOIMHBIN COCTAB YIIepo/ia OTHOCUTETHHO
jerde 1 Bappupyet oT -20,1%o0 1 -18,9%0 1 U30TOIHBIN cocTaB a3oTa 0T 9,5%o
1o 13,6%eo.

[Toka ocTtaercs He SICHOW MPUYMHA PA3JUYUN B CTPYKTYPE MUTAHUS WH/IU-
BUJIOB M3 CPeTHEBEKOBBIX Morpebennii. Ha MoruibHIKe B 11eJ10M (DUKCUPYIOTCST
pas3IMYHbIe BapUaHTHI cliocoba MorpebeHus: Ha TPYHTE, B KOJIOJE, B JIOMIATHIX
rpo6ax, B GEpecTSSHOM MeIIKe, a B TPEX CAyYassX OTMEYEHO TPYIOCOKIKEHIE.
Motusbl BbiGopa criocoba morpebeHns Takske He MOHATHBL. [TorpebeHHbIX, He3a-
BHCHMO OT MX IT0JIa M BO3PACTA, KJIAJN Ha CITUHY C BBITSHYThIMU HoTaMu. [lorpe-
GaJIbHBIIT 0OPSI/L U COPOBOAUTEIBHBINA MHBEHTAPh 9TUX MOTHJI B II€JIOM HE BBIXO-
JISAT 3a [IpeJIeJIbl OOIIX BapuaI(uil.

Takum 06paszoMm, TI0 pe3yJIbTaTaM U30TOMHO-OH0aPXEOTOTHIECKUX UCCIIEI0-
BaHUI aHTPOTIOJIOTUYECKOTO MaTeprasia U 3yOHbIX TKAHel TOMAITHUX JKHBOTHBIX
n3 EHXopckoro MOTMJIbHUKA HaM yIal0ch 3ahMKCUPOBATh MPUCYTCTBHE TIPOCA
B pallioHe MUTAHUS 3MOXU XYHHY U CPEIHEBEKOBOTO HaceJIeHUs B JIOJIMHE P.
Jlxuanl B 3amagHoM 3abaiikamibe.
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WccenenoBanre BBITOJTHEHO Tpu (DUHAHCOBON mojep:xkke rpanta PHO
Ne 23-28-01348 u roczapanuss UMBT CO PAH (mpoext «Mcrtopuueckoe mpo-
CTPAHCTBO MOHTOJILCKOTO MUPA: apXEO0JOTHYECKIEe KYJIbTYPbI, OOIIECTBA U rOCY-
napctBay) Ne 121031000241-1) u D3 PAH.
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C.A. Hemo6o0B, B. 1. [lannieBckas

HOBBIE CBEAEHINA O IINTAHNM HACEJIEHMA
JIECOCTEIIHOTO ITIOAOHBbA PAHHEI'O JKEJIESHOI'O BEKA
110 JTAHHBIM U30TOITHBIX UCCJETOBAHUN

Kmoueswie cnosa: PEKOHCTPYKIUA TUTaHUSA, CapMaTCKOE BpeEMs, cTabnb-
HbI€ N30TOIIbI a30Ta U YIJIEPO/a

OKJIaJI TIOCBSIIIEH MTPEICTABIEHNIO HOBBIX JJAHHBIX 00 U30TOITHOM COCTaBe

a30Ta M yriepojia B 00pasiax KOCTHOM TKaHU JI0JIel U3 IPYHTOBBIX U KyP-

raHHbIX 1orpebennii secocrernsoro Iogoubs VIII B. 1o H. 5. — IV B. H. 5.
a OCHOBAHUU TIOJYUYE€HHBIX TAHHBIX TPEJIOXKeHA PEKOHCTPYKITUS TUTAHUS.

OO06benrHéHHAs BBIOOPKA BKIOYaeT o0pasiibl 34 MHAUBUAOB. VI3 HUX Tpu
MIPOMCXO/IST U3 TO3IHECKU(PCKUX MorpebeHnii MoruibHIKa BosxoHckue Bbice-
k1, 12 u3 nmorpebennii IV B. 110 H. 9. Kypranroro moruiabarka Koabuto-1u 19 06-
PasIoB U3 morpebeHunii capMarckoro BpeMeHu. OOpasiibl EPBBIX IBYX XPOHOJIO-
TMYECKUX TIEPUOIOB MOTIOJHUIIN y>Ke U3BECTHBIE JaHHble TI0 pernony ( Yazapos,
Jobposonvckas, 2019; Jobposorvckas u op., 2021; Hemoboe u dp., 2024). Mare-
pHAJIBl CAPMATCKOTO BPEMEHHU BBOJSITCS B HAYYHBII 060poT BiiepBbie. ITo 19 06-
pasioB, nosydeHHble u3 6 mamaTHukoB (Bepubiit myTh, IBanoBKa, Ba3oBckuit
MOTHJIBHUK, YepTOBUIIKNI MOTUJILHUK, BopoHe:kckuii aaporopt, bepésoBckuii
MOTHJIBHUK ), CO/IEP;KABIINX KaK TPYHTOBBIE, TAaK U KypPraHHbIE 3aXOPOHEHUSI.

Kpome Toro, 1/ist capMaTCKOrO BpEMEHU BIIEPBbBIE OBLIM TTOJTyY€EHbI JaHHBIE
COOTHOIIIEHUST CTAOMJIBHBIX U30TOTIOB a30Ta U YIJepo/a JJist JKUBOTHBIX (IBYX
JIONIajIell ¥ OTHOTO JIOMAITHero ObapaHa).

[Tpu mpobooT6ope 1 GOPMUPOBAHUU CepUM 0OPA3IIOB MPEAIIOYTEHIE OT/Ia-
BaJIOCh (pparMeHTaM KOCTell TTOCTKPAHMATIBHOTO CKeJieTa U CBoJa Yepera ¢ XO-
porreii coxpanHocthio. [ToaroroBka KosutareHa mpoBojaniack B Jlabopatopuu
KOHTEKCTYaJbHOU aHTporosoruu u [leHTpe KomeKTuBHOTO Tosib30oBaHus A
PAH cornacno npunsitomy npotokosy (DeNiro, Epstein, 1981). MparmenTsr
KOCTHOUM TKaHU TTPOMBIBAJIUCH IUCTUJIIMPOBAHHON BOJON M 3aTe€M BBICYIIMBA-
siuck. TTocste aToro 06pasiisl BeiepKUBach B 1M pacTBope COJISTHOM KUCTIOTHI
(HCI) npu temmiepatype +3 °C 0 1TOJTHOI IeMUHEPATU3aIlii, OCJIE YeTo MPo-
MBIBAJIUCh JUCTUJLIMPOBAHHON BOION 10 OCTHIKEHUS HEUTPATbHBIX 3HAYEHU I
pH. 3arem opranuyeckuii ocTaTOK MEPEBOAMIICS B PacTBOPUMYIO (hopMy Tpu
pH 2,5 (0,iM HCI) u +65°C na nporstkennn 24 yacos. Ha cienyrorem arta-
e TIOJTyYeHHBIN pacTBOp MeHTpudyrupoBasicsa. OUUIIeHHbIN KOJIareH moMe-
MaJICsk B TEPMOCTAT JIO MOJYYEHUsT CYXOro KoJlareHa. AHaauTrudeckast pabora
Oblyia BBITTOJIHEHA Ha Gase IeHTpa KOJUIEKTUBHOTO TI0JIb30BaHus «Macc-crek-
TpoMmerpuueckue wucciaenosanusi» IIKII (u3oromHoro ananmza) WMucturyTa
pobJiem axosiorun u ssotoruu um. A. H. Ceseprioa PAH. /1 onpenenenns
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Puc. 1. ViapuBnpyansHas nsmenansocts 6°C u §'°N B o6pasuax us norpebeHnii necocren-
HOro [10OHbs paHHETO JKeNe3HOTO BeKa

nokasareseit §'3C u 815N ucnosb3oBasicst Macc-criekrpomerp Thermo-Finnigan
Delta V Plus IRMS.

ATOMHOE COOTHOIIIEHHE YTJIepojia M a30Ta HAXOAWTCS B JUara3oHe OT 3,2
110 3,5, 4TO COOTBETCTBYET AOCTATOUHOM COXPAaHHOCTH KOJIJIareHa.

V30TOIHBIE CUTHAJIBI OTJIMYAIOTCST 3HAYUTETHbHBIM pa3HooOpa3eM 3Have-
uuii 8 °C. 3nauenus 615N UMeIOT He3HAYUTENbHYI0 BapUaTUBHOCTD (puc. 1)

B kauyecTBe cOMOCTaBUTEIBHBIX OBLIN TPUBJIEYEHBI paHee OMyOIMKOBaHHBIE
M30TOTTHBIE JIAHHBIE, OTHOCAIINECS K CKMU(CKUM TOJKYPTaHHBIM U TPYHTOBBIM
saxoponenusim (Yazapos, /looposorvckas, 2019; Hemobos u dp., 2024), a Takxke
IPYHTOBBIX 3aXOPOHEHUIT capmarckoro Bpemenu (Pasyesaes u dp., 2024). Ipuse-
NEM cpelHre 3HaYeH U 110 JiecocTerTHoMY [1o/10HbIO B XPOHOJIOTHYECKOH TTocTe-
JI0BaTeJIbHOCTH U B COOTBETCTBUM ¢ THIIOM rtorpebennii (8'3C; §1°N):

o IIpenckudcekoe Bpemst: -15,77%o0; 10,12 %o

»  Cxudcroe Bpemst (kypranbi): -16,6%o0; 11,71%o0

»  Cxudcroe Bpemst (rpyHTOBBIE TIOrpedetnst): -15,33%o0; 10,54%0

» Capmarckoe Bpems (Kypraubi): -16,06%o; 11,06%.

» Capmarckoe Bpemst (TpyHTOBBIe Torpebenus): -14,36%o0; 10,38 %o.

B HOBBIX 06pasiax, OTHOCSIIUXCS K MOTHJIBHUKY BOJIXOHCKHE BBICEJIKH, 13-
MeHYnBOCTD & *C yKJIa/piBaeTcs B IIPe/Ielibl, OIcannble st pacteruii C4 myTu
dorocunTesa. Ilomydyennble naHHBIE TOATBEPKIAIOT paHee BBIIBUHYTYIO
HaMU TUIIOTE3y O BKJIOYEHWH TIpOca B PallMOH MUTAaHUS HaceJeHUeM pernoHa
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B nipezickudekoe Bpemst (Henoboe u dp., 2024. C. 166). K coxanenuro, Ha cero-
JTHSIITHUN IeHb HET apXe000TaHNYeCKUX ¥ M30TOIHBIX JAHHBIX U3 JAPYTHX CHH-
XPOHHBIX MTAMSITHIKOB, YTOOBI TIPOCTIENTD Iy Th TPOHUKHOBEHWSI JAHHOTO KYJIb-
TYPHOTO 3J1aKa Ha TEPPUTOPHIO JiecocTerrHoTo [TooHbs.

B ckudckoe Bpemst B OCHOBY PacTUTENbHOTO KOMITIOHEHTA JMETHl BXOIUJIN
pacrennst C3 u C4 tuna orocunresa (Yazapos, /lo6posonvckas, 2019; Henobos
u dp., 2024). 3unayenus &*C 06pas3oB HHANBUIOB U3 KyPraHHOTO MOTHUJIbHUKA
ckuderoro Bpemern Kombuuo-1 xapakTepHbl sl TUTAHUS ¢ 3HAYUTETHHOM 10~
Jieit pactenuit C4 tuma.

[TosryueHHble Pe3yabTaThl ObLIN OOBEIMHEHBI C YKE U3BECTHBIMU JIAHHBIMU,
YTO TI0 PETUOHY, JIJISI COTIOCTABJIEHNS C CHHXPOHHBIMU BEIOOPKAMU € TEPPUTOPHUH
[Moxuenpobst (Miller et al., 2021) n MunycuHckoit kotnoBunsl (Svyatko et al.,
2013). [lepBag npejcTaBieHa MaTepuajJaMi U3 KypraHHbIX MOTMJIIBHUKOB Mejt-
BUH (JiecoctenHad 3oHa) u Mawmaii-loga (ctemHas 30Ha). Bropas Bkitoudaet
norpebenust tTarapckoit KyabTypsl (IX B. 10 H. 3. — IV B. H. 2.). /Iy 1aHHOIT BBI-
6OpKM Oy OIMKOBAaHBI TOJIBKO cyMMapHbie manHbie 171 102 uuausunos (Miller et
al., 2021. C. 3939). /lns §'3C MuHMMaIbHOE 3HaYeHUe cOCTaBUIO -19,3%o0, Mak-
cumasbHoe -11,8%o0, a cpennee -17%o0. AHasiornuHbie cCOOTHOIIEHUS 8!°N paBHbBI
9,9%o0, 13%o0, 11,3%0 COOTBETCTBEHHO.

CormocraBiieHne U3BeCTHBIX MaHHBIX 06 nsmenunBoctu 8'C u 815N B seco-
crerrHoM [lomonbe, [logHenpoBbe 1 B MUHYCHHCKOI KOTJIOBIHE MOKHO BU/IETH
Ha PUCYHKe 2.

Ha TeppuTopum CTEITHOTO 1 JIECOCTEITHOTO KOPUaopa OT rop oskHoit Cubu-
pu Ha BocToke U 10 [loiHenpoBbs Ha 3amajie B CKU()CKOe BpeMs paciipocTpaHeHa
OJTHA TIUTIIEBasT MOJIENb, XapaKTepU3yIolnasics mpeobaganreM B panrore C4 pa-
creHuil (Ipoca) ¢ cCOXpaHEeHNEM PETYJISIPHOTO YIOTPeOJIEHUsI B MUY PACTEHIIT
C3 tuna. Xorst vHAMBUAYadbHbIe 3HaYeHnst & '°C, cBsi3aHHBIE ¢ YIIOTpebIeHeM
numy pacteruin C3 tuna ¢orocuHTe3a, oTCyTCTBYIOT B Marepuanax IlojHe-
MIPOBBST, ITO MOKET OBITh CBSI3aHO C MAJIOYNCIIEHHOCTHIO MTPOAHATM3NPOBAHHOI
BBIOOPKH (BCEro 25 CUTHAJIOR), IPYTUMU CJIOBAaMH, 3HAYEHNUST B IMANa30He HITKE
-18%0 MOTJTM He TIOTIACTh B 9Ty CEPHIO.

B capmatckoe Bpemst Bce sHauenus 8'°C sexar B C4 auarnasone, CBSI3aHHOM
¢ IpocstHO nutiei. VTapiMu cyioBaMu, osiBJstionneecs B pernone B VIII B. o 1. 2.
mpoco Kk niepuosy [-1V BB. H. 5. OKOHYATETPHO 3aHUMAET TOMUHUPYIONLYIO MTO3M-
[0 B PACTUTEJILHOM KOMITOHEHTE JIUEThl HaceJIeHNsT perroHa. deM MOKHO 00b-
SICHUTD TTOOOHBIN TpeHa? Ero MoskHO GO ObI CBSI3aTh ¢ apU/IU3aliieil, HayaB-
mreiicst B 111 B. 110 1. 9. OIHAaKO yBeJIMUYEHNE 0 TSHKEIOTO yIieposia B 00pasiax
KOJLIareHa UET MporopIiroHaIbHO BpeMenH, B Tederre 1200 jer. 1o 60JIbIIoi
XPOHOJIOTHYECKUN OTPE30K, BKJIIOUAMIINN B ce0s1 pasMdHble KJINMaTHYECKUe
ykryarm, Takue Kak moxoJio/laHue paHHEro aTJIaHTUIeCKOTO MEPUO/Ia, HACTYII-
JIeHUEe KJIIMMATHIeCKOTO ONTUMYMa aHTUYHOCTH 1 T. /1. OJTHAKO TeHEHIINS Ha yBe-
JIMYEHNUE JI0JIN TSKEIOTO YIJIepo/ia YCUIMBAETCST TTAHOMEPHO 1 0e3 BHYTPEHHIX
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Kosiebanuii. /Ipyroii BO3MOKHOI MPUYNHON SIBJISIETCS TIPUIIE/IIAst HHAs XO3sIH-
cTBeHHast Tpaauivs. KoOpoTKuil BereTraTMBHBIN TEPHO/ PACTEHUST CIIOCOOCTBYET
OBICTPOMY BBI3PEBAHUIO 3EPEH, YTO YA0OHO JIJIT KOYEBOTO U TIOJYKOYEBOTO Hace-
JIEHUsT, TaK KaK MOJKET YCIIEITHO COBMEMAThCsI ¢ MOOMJIBHBIM BBITIACOM CKOTA.
[TyTb TPOHMKHOBEHMS TAKOW XO3SIMCTBEHHOW TPauiiny B jiecocteriHoe [lomonne
OCTaéTCsT HEM3BECTHBIM HaBEPHSIKA, OTHAKO JaHHast IpoOJsieMa MOKeT ObITh peliie-
Ha MacIITabHBIMU TUAXPOHHBIMI MCCJIEIOBAHISIMU TP HAKOTIJIEHUN HEKOTOPOTO
KPUTHYECKOTO MAaCCHBA M30TOIMHBIX JaHHbBIX (Hatp. Svyatko et al., 2013).

HecmoTpst Ha 0ueBHIHYIO Ba)KHOCTH COTIOCTABJIEHUS] M30TOIHBIX JIAHHBIX
CO CTATUCTUKOM PacIipocTpaHEeHUsT apXE0JOTHIECKOTO 3ePHA B KYJIbTYPHBIX CJIO-
SIX TTOCEJIEHUH, TIOKa Y HaC HEJ0CTATOYHO apXeo00TaHNMYEeCKHUX JMaHHBIX JIJIsI cap-
MaTCKOTo BpeMeHu. /[y mocesrennii mpecknCcKoro BpeMeH! TaKue CBeleHUs
MOTIPOCTY OTCYTCTBYIOT. TeM He MeHee M30TONHBbIE JTAHHbIE CBUIETENbCTBYIOT
00 yCUJIEHUHU KYJIbTYPHOI TPAJUIIUHU MOTPEOIEHS TPOCSTHON TTHTIIH.

BoisiBiiernl passinuns B 3nadenusx 6 °C u 815N Mesk/y KypranHbIME U TPYH-
TOBBIMU 3aX0poHEeHuIMHU JiecocterrHoro [lononbsa IV B. 10 H. 9. — IV B. H. 5. UH-
JIMBY/IBI, IPOMCXO/ISATINE U3 KyPraHHBIX TOrpeOeHni, B cpe/lHeM MMEIOT Gouree
HACBITIEHHBIH TSKETBIMU M30TOMIAMHU YTJIEPO/1a KOJIIareH.

3uavenuss 6N Ha TPOTSKEHUM BCETO MCCJEOBAHHOTO XPOHOJIOTMYEC-
KOTO Tepuojia JiesKaT B paMKaxX 3HAYEHWH, XapaKTEePHBIX [JIS PEryJsspHOTO
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yrnoTpebIeHUsT MUIN KMBOTHOTO MPOUCXOKAeHUs. Tpodudeckuii mar (pas-
Jiyre MeKLy M30TOITHBIMU TTOKA3aTeSIMK IBYX TPOUUECKUX YPOBHEIT) a30Ta
JUTST MJIEKOTTUTAIONTUX B YMEPEHHBIX KIUMATUYECKUX YCJIOBUSIX COCTABJISIET TIO-
psinika 5—6%o (Shoeninger, DeNiro, 1984; O’Connell et al., 2012). Pazuuia mexmy
SN y mofielt U JKUBOTHBIX B TIPe/CKU(pCKOe, CKIU(MCKOe U B CAPMATCKOE BPEMSI
YKJIQIbIBAETCS B 4—5%, YTO COCTABJISIET TOJHBIA TPO(UUECKUIi 1Iar U CBUIe-
TEJTBCTBYET O 3HAYUTETHHON J10JI€ TTUIIN KMBOTHOTO TTPOUCXOXKIEHUS B TPYII-
nax. Pasmmyus B UI30TOMHBIX CUTHAJIAX WHIMBHU/IOB U3 KYPraHHBIX U I'PYHTOBBIX
norpebeHnii, BEPOSITHO, CBSI3aHbI C PA3JIMYUSIMU B TUTAHUN. Y HACEJICHHUs], OCTa-
BUBIIIETO TPYHTOBBIE TIOrPeOEHMs, PaCTUTEIbHASI I UTpajia OOJIBIIYIO POJIb,
YeM y «II0JIKYPTaHHOTO», KaK B CKU(CKOE, TaK U B CAPMATCKOE BPeMsI.

Wrak, comocraBieHre JaHHBIX 06 M30TOITHOM COCTaBe YIriepoja W a3ora
B KoJlJIaTeHe KOCTHOW TKaHW JII0/Iell paHHETO KeJIE3HOTO BeKa JEeMOHCTPUPYET
00IIY10 TEHIEHIINIO YBEJIMYEHUsI POJIH IIPOCa B YCPETHEHHOM PAIlHOHE MTUTAHUST
Hacesenus gecoctenHoro [lononbs. Hacenenue ckudckoro BpeMeHu poieMOH-
CTPUPOBAJIO THUIIEBYIO MOJIEJTh, PACITPOCTPAHEHHYIO B JIECOCTEITHOM U CTEITHOM
nosice EBpazum 1o Menbieir Mmepe oT toxxHOro IIpuypanbs po Ilogaenposssi.
BroisiBieHbI pa3inumns B MUATIEBBIX MOJIEJISX JIIOJIEH, XOPOHUBIINX CBOUX COILJIE-
MEHHUKOB B KypraHax W B TPYHTOBBIX MOTHJIaX.

Pab6ora BoinosiHeHa B pamkax rpanta PH® Ne 24-18-004101 «IIpo6iembr u3-
y4eHUsT MOOMITBHOCTH B OOIIECTBAX € OCEIIBIM U KOYEBBIM 00Pa30M JKU3HU 110 JIaH-
HBIM U30TOITHOTO aHAJTN3a TTAJIE0AHTPOTIOJIOTMUECKUX MaTEPUATIOB .
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A.B. Paduxosa, II. C. Aukymesa, E. O. Bacioukos,
JI. A. Basos, J.II. 3azoBckas, B. B. Kydrepun,
C.M. Typuunckas, A. B. EnumaxoB

N30TOIIbl, THK 11 ITOBOPOTHBI CY/IbbbI
JIIOJIEN 13 MOTUJIBHUKA BPOH30BOI'O BEKA
CEJVMIBAHOBCKMI 11

Knioueevie cnosa: smnoxa OpoH3bI, HorpebajibHble MAMATHUKH, H30TOIIbI,
npesusst JHK

PXeoJIOTMYecKIe MaTePUAJIbl PEIKO JIAI0T IIPOCTHIE U SICHBIE OTBETHI Ha BO-
IIPOCHI COTMATBHBIX PEKOHCTPYKIIHIA, OCTABJISISI MECTO JIJIsI PA3HOOOpasust
WHTepIpeTanuii. MHOrOMOTHUJIbHBIE KYPTaHbl — OJMH W3 TUITMYHEUTITIX

ATIOXaJIbHBIX TIPU3HAKOB T03/1Her0 G6poH30Boro Beka CeepHoii EBpasuwm, mu-

POKO TIPEICTaBJIEHHBII B CUHTANITMHCKOMN, TIETPOBCKOW U aJIlaKyJIbCKOH KYJIb-

typax. ColmabHble CBSI3U MEKY IPEBHUMH TIPEACTABUTESIMH 9TUX KYJIbTYD,

HalleaIme OTpaskeHre B UX TTOCMEPTHOM Pa3MeNIeHNH B €JIMTHOM PUTYaJIbHOM

MIPOCTPAHCTBE, OCTAIOTCS TPEIMETOM JIMCKYCCHUIA, XOTSI B TIOCJI€THUE TOJbI T10-

SIBUJTMICh aPTYMEHTHI B TI0JIb3y WX OJIM3KOPOJACTBEHHBIX cBsizell (Narasimhan et

al., 2019; Blocher et al., 2023). «BusutHoO# KapTOYKOiT» 9TON TPaJUIUH SBJISI-

10TCst apHbie (oOpaleHHbIe JIMIIOM APYT K Apyry) norpeberus jomaeir. O6b-

SICHUTEJIbHBIE TUIIOTE3bI BAPHUPYIOT BOKPYT OTPAKEHUST PeabHbIX JTHO0 CHM-

BOJINYECKHUX ceMelHO-Opaunbix oTHOIeHi. CaM (hakT 0JHOBPEMEHHOTO yIIO-

KOeHMs (Jalle BCero KOHTEKCT 00paTHOTO He Mo/[pa3yMeBaeT) MOPOINII BEPCHH

Pa3HOI CTENEeHN «KPOBOKATHOCTU». AHATTN3 BO3PACTHOM CTPYKTYPBI TIOKOIHBIX

B TaKUX MOTHJIAX J00aBJIsIeT HEMHOTO /IS UX MMOHUMAHUS, T.K. 3TOT BapUaHT

0OPSITHOCTY XapaKTePeH U JIJIst B3POCJIBIX, U JIJIST IETEH, a TIPAKTUKK OJINHOYHbIX,

JIBOWHBIX U KOJIJIEKTHBHBIX TIOrpeOeHN MCIOIb30BAIICh B OTHOIIEHUH GOJIb-

IIMHCTBA TIOKOWHBIX HE3aBUCHMO OT T10Jia U Bo3pacTta. OOBIYHO MapHbIe morpe-

OGEHUST COCTABJISIIOT B MOTMJIBHUKAX HEOOJIBINYIO 00 OTHOCUTEIHHO OCTAJIb-

HBIX. Pepkum npumepom obparhoro cran MoruiabHuk CenmBanosckuii 11, rae

B KypraHe 1 BBISIBJIEHBI cpa3y MIeCTh Hap morpebeHHbix. [l 3Toro KoMIniekca

MBI pacriojiaraeM OOJIBIITNUM CIIEKTPOM €CTeCTBEHHOHAYYHBIX JTAHHBIX (PauoyT-

JIEPOJTHOE TATUPOBAHNE, U30TOTIBI CTPOHITUS, a30Ta U yriaepoa, npesHss J[HK),

YTO MO3BOJISET MTEPEUTH K PEKOHCTPYKITUU TIpoltecca ero (GopMUpPOBAHUS B TIU-

POKOM MTOHUMaHUH.

MoOTruabHUK HaXOANUTCS Ha CEBEPO-BOCTOYHOM Oepery 03. Hebapkyiib, 6sin3

. CesmBanoBckuii (Pecriybanka bBamkoprocran). [Togpo6Hbie cBeeHus o pe-

3yJIbTaTax MCCJE0BAHUI paHee omybmKoBaHbl MoHOTpadudeckn (Pagurosa,

®Dedopos, 2017. C. 100—-131, 194-204, 240—-243). Kyprau 1 ObLT caMbIM KpyTI-

HbIM B rpyiiie (26 X 32 m, Beicotoit 1,1 m). Kpome pazpyiiieHHOM TTO3/THUM BKOIIOM
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HEeHTPAJIbHON stMbl 11, m3ydensr 13 MOTHUIBHBIX sIM U He MeHee 22 morpeGeHHbIX.
Bce mokoiiHble pacrosiosKeHbl B MOJOKEHUH CKOPYEHHO Ha OOKY, OPHEHTHPO-
BaHbBI TOJIOBOII B ceBepHBIX pyMbax. He3aBrcnMo oT Bo3pacTa 1 4mc/ia CKeJIeTOB
B IOrpeOeHNN MY KCKHE KOCTSIKH PacIioiarajich Ha IpaBoM OOKY (BOceMb 13 Jie-
CSITH), JKeHCKHe — Ha JieBoM. Cpen MapHBIX MOTpeOeHuil ecTh KaK B3POCJIbIE,
Tak W jeTckue. Bo Becex ciydasix HEMHIUBUAYAJIbHBIX MOTrpebEHIl peub uaeT
0 3aBe/IOMOIT OJTHOBPEMEHHOCTH UX TIOMEIIEHNUs B TIOTPpebaIbHOE IPOCTPAHCTRO.
WNuBenTaph MpecTaBieH KepaMUUECKUMH COCY/IaMU aJaKyJbCKON TPaIuIluu
C HEKOTOPBIMH CPYOHBIMM YePTaMM, a TaK/Ke YKPAIIEHUSIMUA U KOCTSIHOW OpHa-
MEHTHUPOBaHHO# TpyOouKoil. Huskast BapuaTHBHOCTH OOPSITHOCTH U MHBEHTAPS,
OTCYTCTBUE JAHHBIX O CTPATUTPAPUIECKON TTOCIE0BATETbHOCTH 3aXOPOHEHMI
KOCBEHHO TOBOPST O KPaTKOil MCTOPUU (POPMUPOBAHUS KOMILIEKCA. XPOHO-
JIOTUS KypraHa ompe/ieieHa PauoyTJIepOHOM 1aTOH 110 KOJIareHy U3 MOJsipa
KPC (IGAN\s-10724, 3350+30), koTOpast COOTBETCTBYET COBPEMEHHBIM ITPe/I-
CTaBJIEHUSIM O JIATUPOBKE aJIaKyJIbCKOU KyJIbTypbl 3aypaibs (Enumaxos, 2023).

[Tos1 m pojpcTBeHHbIE CBSI3U MOTPEOEHHBIX OTPEEesIeHbl B XOJIe aHaJM3a
JHK 19 ungusugos?. 12 u3 HUX MPOUCXO/ST U3 MAPHBIX 3aXOPOHEHUI, OCTaJIb-
HbI€ — U3 OJJMHOYHBIX MU KOJUIEKTUBHBIX MOTHI. COOTHOIIIEHNE TT0JIOB OJIM3KO
Kk 1/1, 6ostee mooBuHbI — et 10 10 ser. Bo Beex caydasix, BKIOYast JeTei,
napHble TorpedeHnst coepKajn WHAWBUIOB pasHoro mosa. O6mmHa, mpe-
CTaBUTEJIM KOTOPOI OB 3aXOPOHEHBI IO/l KypraHoM 1, BKJIIOUaa Kak MUHU-
MYM JIBa «KJIaHa», KPOBHBIE CBI3W BHYTPU KOTOPBIX CTPOUJIUCH, CY/IS T10 BCEMY,
Mo MY’KCKOI JuHuU. KItoueBBIM /11 aTbHEHIITUX TOCTPOEHUH SBJSIOTCS /1B
MaPHBIX 32aXOPOHEHUS B3POCJIBIX, B COCTaBE KOTOPBIX MYKUYMHBI SIBJISIOTCST PO/I-
HBIMU GPaThsiMU JINOO OTIIOM ¥ CBIHOM. J[JIsT 0/1HOIT 13 B3POCJIBIX Map OOHAPYIKEH
MpAMON TOTOMOK. B ocTasbHBIX cirydasix (JIJisl CEPUU B 11€JI0M) Pedb O BTOPOH-
TPeThell CTEeNeHsIMU PojcTBa WK cubsnHrax (O6pathsix). Po/acTBeHHBIE CBSA3M
MPOSBUJINCH U TIPW aHaJIM3e IMUTEHEeTHYeCKNX Tpu3HakoB. [lonoxkenune mpo-
aHAJTM3WPOBAHHBIX MHAWBU/IOB B TIPOCTPAHCTBE TJIaBHBIX KOMITOHEHT YKAa3bIBAET
Ha TO, YTO OOIIMHA, TPeJCTaBUTEN KOTOPOi 3axopoHeHbl B CesnBaHoBcKoM 11,
Oblyia pa3HoOOpa3Ha B TeHETUYECKOM OTHOIIEHUH. Ee siipo cOCTaBIISIIOT WH/IH-
BUJIBI, OTHOCSIIHECS K GoJjiee KPYITHOMY «KJIaHy». B TO jke Bpemsi 4acTh jKeH-
IIIMH, He IMEBIINX KPOBHBIX POJCTBEHHUKOB B COCTaBe OOIIUHBI, UMEIOT 3aMETHO
OTJIMYAIONNI TeHeTrnyecknil mpoduiab. HakoHer, mpeacTaBuTes M MEHbBIIETO
10 pazMepam <«KJaHa» BooOIIe BBIOMBAIOTCS 13 00IIel MacChl TOTpebeHuil TT03/1-
Hero GPOH30BOTO BeKa, IEMOHCTPUPYST OJU30CTh K PaHHEOPOH30BOMY HaceJie-
HUIO CTeIle.

CocraB cTabUIBHBIX U30TOIMOB a30Ta M YIJEpPoja B KOCTHOM TKaHU YeJIo-
BeKa M JKUBOTHBIX HAPS/LY C PEKOHCTPYKITNEH JMETHI TPU HEKOTOPBIX YCIOBUSIX

* PaboTbl BHINOJIHEHBI 101 pyKoBoacTBOM [laBuaa Paiixa (Harvard Medical School, Boston, MA,
USA), B HacTosIIee BpeMsI HAXOIATCS B CTaUK MOATOTOBKU K IyO IMKaIIIH.
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MOKeT OBITh TIOJI€3€H ¥ JIJIsI TUarHoCTHpoBaHust MoOmibHOCTH (Bacwoukos u op.,
2024). Boibopka aist morusabarka CenuBanosckwuii I cocrasuiia 29 namepenmii®,
13 HUX 4YeThipe oOpasia MPUHAJIEKATN JOMAITHIM KHUBOTHBIM, 8 OCTaJIbHBIE
gmonaM. Jlist 12 MHANBUAOB MTPOAHAIM3UPOBAHbI Tapbl 06pasioB (GeapeHHast
KOCTBb U Pebpo), €ellie Y OJHOTO MOrpebeHHOT0 YAaI0Ch U3YIUTh TOJIBKO GeipeH-
Hyto KocThb. [Tokazarenu 613C u 3'°N eMOHCTPUPYIOT CABUT 3HAUYEHUN MEKITY
JIOZIBMH 1 JKUBOTHBIMH B COOTBETCTBUM C YPOBHEM KOHCYMEHTOB B PaMKaX OJI-
HOM Tpoduueckoi 1enu. BapratuBHOCTD cocTaBa a3oTa U yriepoja st obpas-
I[OB KOCTHOI TKaHW JIFOJIeH SIBJISIETCSI OTHOCUTETbHO HU3KOW M B GOJIBITUHCTBE
cy4aeB MapKUpYyeT JOBOJBHO CXOXKYIO JMETy Y PaCCMaTPUBAEMBIX MHIUBUIOB
C OTCYTCTBUEM 3HAYNTENbHBIX U3MEHEHUIT B Tiepno/| nociaeaanx 5—10 et sxus-
Hu. Tosnbko B ogHOM caydae (morpebenne 10, sxenmuna 20—25 ser) Habmoma-
I0TCST BBICOKHE B PaMKaX 00CYysKIaeMOil BBIOOPKU 3HAYEHUST a30Ta U YIJIepoIa st
panHero Bo3pacta (6epeHHast KOCTh), KOTOPBIE COUETAIOTCST ¢ MUHUMAIbHBIMHE
B 1epro]1 Osinke K Bo3pacty cmepTr (pebpo). Bripouem, 3Hau€HMsT ©30TOTIOB [IJIsT
pebpa ocTaTouHOo GJIMBKK KO Beell cepur. TakuM 00pa3oM, JKEHIMHA B PAaHHEM
BO3pacTe, BUAMMO, MOTJIa TIPOKMBATh B MHOM PETUOHE, HEXKeJIM OCHOBHAST Macca
norpeOeHHBIX B KypraHe, HO, Cy/Isl TI0 COBMECTHOMY 3aXOPOHEHUIO U HAJTUYUIO
PSIMOTO TTOTOMKa (Torpebenue 6, MaIbunK 5—6 JieT), cTaja 4acThio KOJIEKTHBA
B pe3yJIibTaTe MaTpPUIOKaIbHOTO (MJIH, BO3MOKHO, OMTOKAIbHOTO0) OpaKa.
CooTHOIIIEHWE M30TOIMOB CTPOHIMS M3MepeHo B 3yOHON amasm 11 ueso-
Bek (crapiie 8—9 jier) u tpex ocobeit KPCS. Kopumop mosydeHHbIX 3HAUEHHIT
87Sr/86Sr — 0,70794—0,70965 — neMoHCTPUPYET pasjndrie B TPETheM 3HAKE, YTO
JIOBOJIBHO CYTIECTBEHHO il 3aypasibs. VIHaue TOBOps, TPyIa JeMOHCTPU-
pyeT HEOJHOPOHOCTbh, XOTs BapUATUBHOCTb HE CBI3aHa C IOJIOM U BO3PacTOM
MOKOMHBIX. K TOMY »Ke, KpaliHue 3HaYeHWST BBIXOIAT 32 TIPE/IEITbl PACCUUTAHHOTO
onosoro unrepasa (Enumaxoe u op., 2023; Chechushkov et al., 2023). B 3ony
CTaTUCTUYECKH BBICOKMX 3HAYEHUH TIOTIaIa 1 sKeHIIMHA 13 rorpebenns 10, cBs-
3aHHAsT POJICTBOM TOJIBKO C TTIOTOMKOM, /7T KOTOPOH 3apuKCHpOBaHa «aHOMa-
smst» 1o C/N. Ilo yersipeM 3axopoHeHUsSIM 3aUKCHPOBAHO, YTO MTapbl B MOTHU-
JlaX UMEIOT OAMHAKOBBIN Sr-m30TONMHbIN curHau. 3HadeHus ¥Sr/%Sr B amasun
WHAUBUIOB B orpebernn 14 ykiaapiBaioTest B (hOHOBBIN HHTEPBAJI, a B morpebe-
HUsIX 2, 12 1 13 — BBIXOJISIT 3 €T0 IpeIesibl B CTOPOHY MeHee pagnoreHHbIx. O6b-
SICHEHHE TeTePOTEHHOCTU BBIOOPKU MOJKET OBITh CBSI3aHO KaK CO CJOKHOCTSIMU
pacueta (hOHOBOTO MHTEPBaJa KOHKPETHO [IJIT ATOTO MaMITHUKA, TaK U C Pa3-
HBIMU MUKPOpaliOHAM¥ TPOKUBAHUS Jrofell. MOTUJIBHUK HAXOIUTCS Ha Tpa-
HUIlEe MOHMKEHHBIX ¥ MOBBIIIEHHBIX 3HAY€HUI GUOOCTYITHOTO CTPOHIIHS, TIPH-
ypoueHHbIX K Tarnno-Marautoropckoii u [leHTpanmbHO-Y pasbcKoil Mera3oHaM.

5 Uamepenus soimorensl B [IKIT «JTaGopatopust paiMoyriepoiHOTO JaTUPOBAHUS U 3JIEKTPOH-
HOU Mukpockonun» Vucruryra reorpadun PAH.
6 Pa6ors BormostHensl B IIKIT «Teoananntuks Mucturyra reosoruu u reoxumun YpO PAH.
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CooTBeTcTBEHHO, (POHOBBIIT HHTEPBAJ MOT UMETh OoJiee TMUPOKNE, HEXKETU pac-
veTHble, paMKu. C Pyroil CTOPOHBI, JOAN ¢ KPAWHUMHU 3HAYEHUSIMUA BBIOOPKH
NENCTBUTETHHO MOTJIM TTPOUCXOUTH U3 PA3HBIX PETHOHOB, BIIPOUYEM, HE CJIHIII-
KOM OT/JaJIeHHbIX. Binskue o0cyKIaeMbIM 3HAUYE€HUsST HA MHTEPIIOJUPOBAHHOM
KapTe OMOOCTYITHOTO CTPOHITHS HAGJIIOIA0TCS HA PACCTOSTHUH 25 KM KaK K BOC-
TOKY, TaK ¥ K 3amajy OT MOTWJIbHUKA. TeM He MeHee 3TOT Pajnyc MOT 0Obeu-
HATh POJCTBEHHWKOB, Ha UTO YKa3bIBAIOT /laHHbIe TeHeTWKW. [IpuBemeHHbIil
MpUMep YKa3bIBaeT HA CJOKHYIO UCTOPHUIO (OPMUPOBAHUS /laske TIEPBUYHOTO
COIMATTBHOTO 00beIMHEHNS] — ceMbU. ECTh apryMeHTBI B TI0JIb3Y MATPUIOKAITb-
HOCTHU KaK HOPMbBI OPavHOTO MOBEAEHUS. ITO PACXOIUTCS ¢ MHTEPIPeTaIrei
matepuasioB Hemmoesckoro moruabauka (Blocher et al., 2023) u tpebyer jno-
MOJTHUTEJIbHOI TTPOBEePKU. Borpoc 0 ToM, KTO TTOXOPOHEH COBMECTHO B TTAPHBIX
norpebGeHnsIX, Ha HallleM MpUMepe PelraeTcst B MoJib3y MPUKN3HEHHbBIX Opad-
HBIX OTHOTIEHWIT JIJIsI B3POCJIBIX WHANBU/IOB GJIaroiapsi HAJIMIHMIO TTOTOMCTBA.
B carygae ¢ panammMy Bo3pactamu cutyanus cioxiee. [loka B Hamem pacropsi-
JKEHUW HET CBe/IEHUI O TEHeTUYECKOM POJICTBE WHIUBU/IOB B TAKMX TMapax, T. €.
BapUaHThI O0ObSICHEHUSI MOTYT OBITH Pa3HBIMU (COMATBHOE POJICTBO, CHMBOJIH-
yecKuii 6pak u mp.).

PasmeliieHne B €JMHOM PUTYaAJIBHOM IIPOCTPAHCTBE KypraHa O0JIbIION IPyII-
II6I MHIMBUIOB MIPEATOJIATAET HAJMYUeE TPUYNH, 00bEANHSIONINX X IPU KU3HU.
B Harmem mpuMepe, 3a HEMHOTUME UCKJTIOUeHUsIME (TTorpebeHust 2 1 5), BO Beex
Moruaax 0OHapysKeHbI POACTBEHHUKHN (Yalile BCETO B JAPYTHX MOrpedeHUsIX), T. €.
KPOBHOE POJICTBO OBLIO TJIABHBIM (DaKTOPOM 3aXOPOHEHMs B KypraHe, HO sSIBHO
He eIMHCTBeHHbIM. Ha 2T0O yKasbIiBaeT BO3MOKHOE HEJOKAJIbHOE IPOUCXOsK/IE-
HHE HEKOTOPBIX U3 MOXOPOHEHHBIX. VX 41c/io MOTJIO ObITh U GOJIBIINM, HO CKa-
3BIBAIOTCST OTPAHUYEHIST METO/Ia 1 0COOEHHOCTH JIOKAIU3AINY TaMSITHIKA, OTpPa-
3UMBIIMHECS HA 3HAYEHUSIX OMOIOCTYITHOTO CTPOHIIMSL. BTOPOit aprymeHT mpemno-
JIaraeMOH CJIOKHOCTU COCTOUT B TOM, UTO JIUIIH /TSI HEKOTOPBIX WHANBUIOB MbI
TOBOPMM O TIEePBOW CTeleHu pojcTBa. HakoHell, sKkcTpaopAuHapHOe KOJMYeC-
TBO HEOJMHOYHBIX 3aXOPOHEHWH HaMeKaeT Ha KaTacTPOMUUECKUI CIIeHapUii.
Wuade TpyaHO OOBSICHUTH OJHOBpPeMeHHOE (MJIM TIOYTH OHOBPEMEHHOE) Ha-
CTYyTLIEHVE CMEPTH JBYX U OoJiee YeIoBeK. B cBeTe OTCYTCTBUS CJIe/I0B HACHIIb-
CTBEHHOU CMEPTH MPUXOAUTCS BCTIOMHUTD O PACTIPOCTPAHEHUN ITTHIEMUYECKUX
3abosieBaHuil yke B anoxy Oponsbl (Rasmussen et al., 2015). VccaenoBanue
[aTOTEHOB BOBCE He 00513aTeIbHO JIACT TOJIOKUTEIbHBIIN PE3yJIbTar, T.K. He BCe
JieTaJibHbIe 3a060/I€BaHMs TIPU OBICTPOM TE€YEHUH MOTYT OBITh JIMATHOCTUPOBAHDI
10 KOCTHBIM OcTaHKaM. He nCKIoueHo, uTo mapHbie orpebeHnst He TOJbKO WJI-
JIIOCTPUPYIOT OTHOBPEMEHHOCTH CMEPTH CYTIPYTOB, HO TAKIKe SIBJISTIOTCST TTOTIBIT-
KO 1TpeoioieHns Kpuauca (3IUAeMun? ) puTyaabHbIMU CPEe/ICTBAMU.

Pab6ora BbimosHena B pamkax rpanta PH®O Ne 25-28-20044 «Cucrema mmra-
Hus HacesteHust IOxHOro 3aypasibst B a110Xy OPOH3BI (MYJIbTHIUCIATLITHAPHOE
nccsenioBanue)» (pykosoautesb A. B. Ennmaxos).
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N. K. PemeroBa, B. 1. /lanunjieBckasi

«MOHACTDBIPCKAA TPAIIE3A»: PEKOHCTPYKIIMA
PAIITMOHA 1 MOBMJIbHOCTMN 110 JAHHBIM N3O0TOITHOI'O
AHAJINSA NHAVBN/J0B 13 MOHAIIECKUX
3AXOPOHEHUMN. IEPBBIE PE3YJIbTATDI

Knmouesvie crosa: maneoanTporoorus, MOHAIIIECTBO, PEKOHCTPYKITHUST TTH-
TaHUsl, CTaOUJIbHbIE U30TOIIbI, MOOGUIIBHOCTD, Pycckuii CeBep

€T COMHEHWSs, YTO TUIA U TPAJAUIUN, chOPMUPOBAHHBIE BOKPYT Hee,

3aHMMAIOT BayKHOE MecTO B Hatieil sku3nu. MeHoMeny MUTaHUs TTOCBSI-

IIEHO HeMaJsio paboT, cpein IPoUYero 0OPAIIAIONINXCs K [PEBHUM MaTe-
puajgaM, UCTOPUYECKUM HCTOYHUKAM, apxeoJorndeckomy matepuany. CoBpe-
MEHHBIH NCCIIeI0BATETbCKUM MOIX0 CTPEMHUTCS K MHTETPAITNY TAHHBIX Pa3HBIX
HCTOYHUKOB U 000OIIEHHOMY KOMILJIEKCHOMY aHa/iu3y. B aToil cBsiam mcciie-
JIOBaHWE MUTIEBBIX MOJIEJIeH, CTPATeTHil MyTeM M3yYeHUs] M30TOITHOTO COCTaBa
KOCTHOW ¥ 3yOHOI TKaHW JEMOHCTPUPYET HaM OJHY W3 TPaHeil HCTOPUIECKOi
noBceHeBHOCTU. Ha aTu cBefleHMST MOKHO B3TJISIHYTH TIOJI Pa3HBIM YTJIOM:
C TOYKW 3PEHUs TPAMUIINNA TTUTAHUS W <«IHIIEBON KOP3WHBI» B JIOTIOJTHEHUE
K MICTOPUYECKUM CBU/IETEIBCTBAM WJTH PACCMOTPETh HEKHUE COIUAIbHbIE acTieK-
TBI €JIbl; UCCJIE/IOBATh MHINBUALYAJIbHYI0 MOOUIBHOCTD, MI3MEHEHWSI, CBSI3aHHbIE
¢ OYHKIIMOHNPOBAHNEM BHYTPEHHUX CUCTEM, U T./I. PaccMoTpeHue Takoro KyJib-
TYPHO-UCTOPUYECKOTO (peHOMEHa, KaK MPaBOCTaBHOE MOHAIIECTBO, UI€ATbHO
MOAXOANT B KauecTBe 00bEKTA JIJIST TIPOBEIEHUST «<M30TOIMHBIX PEKOHCTPYKITHIT»
Ha Pa3JIMYHBIX YPOBHIX PACCMOTPEHUS 1 000OIIEHUSI.

sIpkoii accormanmeil ¢ MOHANIECKUM 00pPa3oOM JKU3HU TPEACTABJSIOTCS
OTpaHWYEHUS BU/IA TIPOAYKTOB, KOJTMYECTBA TPUHUMAEMOH TN, TIEPUOIYEC-
K¥e TOJIoOaHusI. JTa TUIoTe3a O CYNeCTBOBAaHUY THINEBBIX OTPAHUYEHUN U UX
BJIMSTHUY HA OPTAHU3M B HEKOTOPOM PO/I€ SIBJISISICH KJTHUIIE, TEM HEe MeHee TI03BO-
JISeT HaMEeTUTh OCHOBHBIE HAIIPaBJEHUS W TPAHUIIBI TIPUMEHEHUST METO/Ia JIJIs
JAJIbHENTITNX UCCIIeIOBAHNM.

B coobmenny Mbl 3aTpoHEM TeMy TPUMEHEHHsS] M30TOIHBIX METO/I0OB B
PEKOHCTPYKIIMK TTUTAHWsST MOHAIIECTBYIONMMX. VI3ydeHbl: mapHoe 1morpebeHune
(xon. XVI — neps. mos. XVII B.) B anTape nepksu Poxaectsa IlpecBsToit boro-
poautibl Kanganakmickoro Mmonacteipsi (Ilaxnosuu, Pewemosa, 2024), norpe-
OeHue MpeanoaoKUTeIbHO KOH. XV — neps. mos. XVI B. B 1iepkBu 3axapusi u
Enucasersr Kmumenetikoro monactoipst (Pewemosa, 'epman, B iedatn), 3aXopo-
HeHUsI B OeJIOKaMEeHHOM capkodare JJOMOHTOJIbCKOTO BpeMeHHU [ eoprueBcKoro
cobopa Casito-IOpbeBa Monacteipst B Besmmkom Hosropoge, a Takke 3axopo-
HEHUS, COOTHOCUMbIE C MOYnUTaeMbIMU cBsaTuTesnssMu Hosropoma — cB. Deo-
kTuctoM u cB. Mouceem XIV B. (Pewemosa, 2022, 2024). XpoHosorudeckui
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Puc. 1. VzoTonHuble cootHowenus §C,%o 1 §"°N,%o0 B cepun MaTepuanoB Pycckoro Cesepa:
Hosr - Benukuit Hosropog, Knmum — Knumenenknit MonacTbipb, KIII - Kangenakia

KOHTEKCT TIOrpeOeHHBIX B JJAHHOM CJIyYae He pacCMaTpPUBAJICS KaK OCHOBHOM,
B 33JIa4M CTaBUJIOCh PACCMOTPEHNE BO3MOKHOCTH BBIZIEIEHUS CITEIU(PUIECKUX
YepT B IPUBBIYHOM PaIlMOHE METOAaMH U30TOITHOTO aHATU3A.

IKCTPaKIMs KoJITareHa 13 KOCTHOH 1 3yOHOIT TKaHU IIPOBOINJIACH B Tabopa-
TOPUM KOHTEKCTYaTbHON aHTPOTIOJIOTUH U IIEHTPE KOJJIEKTUBHOTO MTOJTh30BAHUS
WNucrturyra apxeonorun PAH no npunsToit metoguke (DeNiro, Epstein, 1981;
Jorkov et al., 2007). Anamu3 KoJiTareHa MPOBOJIUIICS B IIEHTPE KOJUIEKTUBHOTO
moJib30Banust Ha Gasze MHctuTyTta mipobieM skosoruu U sBosonun uM. A. H.
Ha Maccriekrpomerpe Thermo-Finnigan Delta V Plus IRMS ¢ aniemeHTHBIM aHa-
smzaropom Thermo Flash 1112.

ITo maTepmnanam u3 Benukoro HoBropoza s 21 nHauBUAA pa3Horo moja
1 BO3pacTa IMOJIyYeHbI CBEJICHHSI TI0 M30TOMHBIM cooTHOMeHusAM *C 1 "N B KoJI-
JlareHe KOCTHOW M 3yOHOW TKaHU. B 1iesloM rpyrina BRITJISIAUT eInHO0OPa3HO
U pacrojiaraetcs Ha rpaduke eIMHBIM MAacCUBOM B IIpefieiaX OJIHOTO TPOMUJI-
Jie KaK 10 cooTHOoIIeHno yriaepona (-21%o — -20%o0), Tak u azora (10—11%o)
(puc. 1). T 3HAYEHUST XaPAKTEPU3YIOT CMENTAHHBIM TUTT Ka3K/I0JTHEBHOTO pa-
I[MOHA, KOTOPBII BKJIIOYAJ BBICOKYIO J0JII0 OeJIKOBOTO KoMIoHeHTa. Ha aTom
(hore BbIIENAIOTCS OT/IETbHBIE WHAWBU/IBI C OTTUYHBIMU 3HAYEHUSIMHU U30TOTI -
HBIX curHaI0B. [To MaTepuaam u3 HekpotoJst ['eoprueBckoro cobopa yaaioch
MOJIYYUTH TleJyi0 cepuio 00pasioB. Pazymeercsi, He Bce OHU TPUHAJIEKAT
«MOHaxaM», HO MPEKPACHO MJLTIOCTPUPYIOT TOJOXKEHUE OJHOTO KOJIJIEKTUB-
HOTO 3aXOPOHEHUsI, IOCTOBEPHO COOTHECEHHOTO C MOTPedabHbIM KOMILIEKCOM
MOHax0B 9TOH oburesn. /aske Takast HeOOJbIIast CEPUsT BBISIBUJIA HECKOJIBKO
JINCKYCCUOHHBIX CIOKETOB.
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O/uH U3 HUX CBSI3aH C PEKOHCTPYKIIMEH MUTaHWS WHIANBU/IOB U3 MOHAIIIEC-
KX 3aXOpPOHEeHU. B Hekporose morpebainch MpeacTaBUTe M BBICOKUX CBET-
CKMX COIMAJIBHBIX CTPAT, TaKyKe MOHAIIECTBO U CBAIIEHCTBO. CpaBHEHUE M30-
TOITHBIX COOTHOIIEHUH Y B3POCJIBIX TIPEJICTAaBUTENEN CBETCKOI YacTh 00OIecTBa
u ojroro nHanBKAa (puc. 1: Hosr 27/2), norpebeHHOTro 10 MOHAIIECKOMY 00-
psizty, MO3BOJISIET BUIETh cBoeoOpasue mocsentero (Jooposonvckas u op., 2020).
Pesko oTmmuHbIe TTOKa3aTen Kak a3oTa, Tak M yriaepoja nHAuBKUaa 6 u3 morpe-
6enus 27 (puc. 1: HoBr_27/6) MOTYT CBUIETENIBCTBOBATH O TOM, YTO OH SIBJISLIICST
MUTPAHTOM ¢ 0oJjiee I0KHBIX TEPPUTOPUNA. DTy TEMY CJIEAyeT paccMaTpUBaTh
B KauecTBe MePCIIeKTUBHOM.

Jlns marepuanoB KinMeHEIKOro MOHACTHIPS 3HAYEHUS, TTOJTyYeHHbBIE /I
00pasIoB JIEHTHHA, TIPAKTHYeCKN WAeHTUIHBI -20,58 %0 st yruepona u 11 %o
1 10,85%0 /17151 a30Ta (MOJISIpa 1 pe3ia COOTBETCTBEHHO) U XapaKTEPU3YIOT CMe-
IAHHBIN TUTT TPUBBIYHOTO PAIMOHA, KOTOPBIN BKJIFOYAN BBICOKYIO 10JII0 OEJIKO-
Boro KoMionenTa (puc. 1.). HarmomunMm, 4T0 3yObI 110 CBOEH KOHCEPBATUBHOCTH
«3areyaThBaOT> B cebe MHGOPMAIINIO, HAaKAIJIMBAEMYIO BO BpeMs (hOpMHUPOBa-
Hus. Takum 06pasoM, MmoJrydeHHbIe 3HAYeHUsT OTPAaKAIOT MEPUO/] IETCTBA.

Parmon nannBuioB n3 Kanaamakimckoro MOHACTBIPS TIPECTaBIeH CMEIIaH-
HBIM THIIOM JIHETHI ¢ BBICOKUM COJIepsKaHueM OeJIKOBOro KoMmroHneHTa (puc. 1).
Ho pannble, mosydeHHbie st 00pasiioB, 3HAYMTEIHHO Pa3INIAIOTCS — OKOJIO
OJTHOTO TIPOMUJIJIE JIJISI COOTHOIIEHUIT a30Ta M yriepojaa. PaccMoTpuM WHIWBU-
JlyasibHbIe 3HAYEeHUsI COOTHOIIEHWIT M30TOIOB a30Ta W yriiepoja s obpasia
KOCTH 1 JleHTHHa 3y6a. J[ist mHmBuAa 2 TapaMeTphbl TPaKTHIeCKN WICHTUYHBIE,
13 4eTO0 MOKHO 3aKJIIOUUTh, UTO PETUOH MPOKMBAHUS W CUCTEMA TTUTaHUST Ye0-
BeKa B IePUO/I PAHHETO JIETCTBA U B TIOCJIE/IHEE IECATUIETHE €TO JKU3HU He Tpe-
TEPTIeJIN CYNEeCTBEHHBIX M3MEHEHUT.

VHaue BBITJISIAST M30TOIHBIE COOTHOMIEHUS Uist TIorpeberHoro 1. JlanHble
JUISE KOCTU ¥ JIEHTHHA 3y00B pasjndaioTcst Ha 6osiee 1 IpoMuMILIe 110 3HAYEHH-
sIM yriieposia u GoJiee IBYX TPOMUJLIE 10 a3oTy. Eciiu mokaszaresu mo oOpasity
KOCTH, T.€. TIOCJIETHETO JeCATUIETUST JKIU3HU, OJIM3KN ¢ JaHHBIMA WHANBUIA 2,
TO PETHOH MPOKMBAHUSI B TIEPHOJL IETCTBA HTOTO YesTOBeKa OBLI IPYTHM.

CooTHeceM TIOJIyYeHHbIE Pe3yJbTaThl C JAaHHBIMHU 110 CTAOMJIBHBIM H30-
TOMaM a30Ta U yrJjepoja JJisl APYTUX U3BECTHBIX HAM CepUil, TPUOIMKEHHBIX
10 BpeMeHU U KOoHTeKcTy. /[ naanBuaoB u3 mepksu Kanpamakmickoro Mo-
HACTBIPST XapaKTepHBI TIOKa3aTesn, cpaBHUMbBIE ¢ cepusimu n3 B. HoBropoma
n Kimmmenenkoro monacteipst Ha OHeskCcKOM o3epe. Pannon npejcraBiieH cme-
IIaHHOW JIMETO ¢ BBICOKUM COjiepsKaHreM GeTKOBOro KoMroHeHTa. OTMeTnM,
YTO 9TU 3HAUYEHUS JATEKH OT «JIECHOI» MUINEBOIT MOJIENIH, a TAKKe JIECHBIX pe-
cypcoB (lobposonvckas u dp., 2020). BepositTHO, 6€TKOBBIN KOMIIOHEHT OTMe-
YJaeT UCIOJIb30BaHNE B ITUILY CETbCKOX03SHCTBEHHBIX JKUBOTHBIX U UXTHOMhAY -
HY B KauecTBe JIOMOJHUTETbHOTO MCTOUHNKA Oesika. OTMETUM, 4TO Y UHAWBH-
ayyma 1 mokasaTesu JJist eprojia IeTCTBa OJIN3KY 3HAYEHUSIM M3 MaTepPHaioB
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B. HoBroposa 1, COOTBETCTBEHHO, MOKHO MPE/IOJIOKUTE, YTO OH OBLJI BBIXOJI-
IIEM C 9TON TEPPUTOPUH.

[lepBbie pe3yabTaThl M30TOITHOTO MCCJIEOBAHUS ACKETUIHON TUETHI MTOKA
YTO HE TI03BOJISIIOT OTMETUTD JIOCTOBEPHBIE OT/IMUMS OT Mupckoi. Ho atu niep-
BblE Pe3yJIbTaThl BBISBUJIM WHBIE KpaliHe WHTEpPECHbIE MOMEHTBHI, CBS3aHHbIE
C PerMOHAJIbHBIM TsATOTeHNeM K HoBropozckoit semie. Mbl BUNM, 4TO Y UH/IU-
BHU/IOB C OTJINYAIOTIUMUCS NWHAUBULYATbHBIMUA 3HAUEHUSMU JIJIsT TIEPUOJIOB JIET-
CTBA M TOCJIEJIHETO JIECSITUIETHSI, TIPOBEIEHHOTO0, KaK MPpaBuJio, B Oojiee ceBep-
Heix pernonax (Kapenust), 3HaueHMs] <«pernoHa POKICHUS» TTPUOIMKAIOTCS
K HOBTOPOJICKMM. BeposiTHO, 9T0 06ycIaBiInBaeTCsl HCTOPUYECKUME PEATUSIMU.
[TpuBeseM mpuMep JTOTOTHUTETBHBIX UCCIEI0BAHUI JIIsT MHAWBH/IA 13 TIorpebe-
Hust 1 KimmMeHerkoro MoHacThIpS.

[l yTouHeHus perroHa poXIAeHWs WHWBH/IA TTPOBEEHO M30TOITHOE HC-
cilefioBaHKMe COOTHOMIEHUs cTpoHIms /%Sr B obOpasmax amasm 3y6oB. Besn-
YUHBI COOTHOIIEHU 130TO0B cTpoHIus (¥ /%Sr) B TKaHAX J0/Ieil, JKUBOTHBIX,
pacTeHnil (HOPMUPYIOTCS TIOJ BJIUSHUEM MECTHBIX T€OXUMUYECKUX YCJIOBUIA
Ha conocraBiienrie MeCTHBIX — (DOHOBBIX TIOKa3aTeJiell COOTHONIEHUST N30TOTIOB
CTPOHITUS U TIOKa3aTesel, XapaKTepU3yIOIX UCCIeyeMbIil 0OBEKT, U OCHOBA-
Ha METOMKA, TIOJYYNBIIas CTOJIb MUPOKOE PACIIPOCTPaHEeHNEe B COBPEMEHHOI
apxeosiorun (ZJobposonvckas, Pewemosa, 2018; Huwnuna, 2018).

Kak m3BecTHO, 3yObl (DOPMUPYIOTCSI B CTPOTO OTIPEIEIEHHON OCIe/0Ba-
TEJTbHOCTHU, YTO MO3BOJIIET HAJIE)KHO OTIPEIENSITh BO3PACT Y JIeTell U TOIPOCT-
koB (Ubelaker, 1978; AlQahtani et al., 2010). dmanb 3yba — 310 HGeccocyaucTast
" camasl TBepjlasi TKaHb OPraHM3Ma; OHA OCTAETCSI OTHOCUTENBbHO HEM3MEHHOM
B TeueHue Bceil )KM3HM desioBeka. C TOUKU 3PEHMST MeTO/1a M30TOITHOTO aHaJIH-
3a AMajib «KOHCEPBUPYET» TO F€OXMMHUYECKOE OKPYKEHUE, BO BPeMs KOTOPOTO
(opmupoBaach aTa CTPyKTypa — T. €. MEPUOJI IETCTBA U IOHOCTH.

Bl ipeiocTaBIeHbl iBa 06pasia sSMaIi: HISKHETO Pe3ia U KJIbIKa, TAKUM
00pa3oM OXBAaTUB WHTEPBAJ PaHHEro jeTcTBa. KopoHKM aTux 3y60B (hopMupy-
I0TCSI HAUMHAsI ¢ 7,5 Mec. U 4,5 Mec. JIJIsT pe3iia 1 KJIbIKa COOTBETCTBEHHO /10 BO3-
pacra 4—4,5 ner (AlQahtani et al., 2010). YuurbiBast IpUKU3HEHHYIO CTEPTOCTh
KOPOHKHU, MOKHO TOBOPUTH O COOTHOIIIEHUH U30TOIOB JIJIsl BO3PACTHOTO WHTEP-
BaJia 3,5—4,5 ser.

Anamutudeckne pa6orsl BoimnoaHensl B BCETENM um. A.II. Kapnuuckoro
(r. Cankr-Ilerepbypr). [lsist 06pasitoB 3 KinMeHenkoro MOHaCTBIPSI MOy YeHbI
3naveHnusi — 0,718, pazsmuaromuecs: TOJIBKO Ha YPOBHE YETBEPTOTO 3HAKA. JTHU
3HAYeHUsT OBLIM COMOCTABJIEHBI ¢ UMEIOMINMUCS JAHHBIMKI 110 COOTHOIIEHHUIO
nsortonos ctpounus tepputopuii B. Hosropoaa, Crapoii Jlagorn, ceBepa coBpe-
MmeHHO# TBepckoit obmactu, Bosorozckoii obmactu, reppuropun CKaHIMHABUN
JUTst 00pa3IoB KOCTHOM M 3yOHON TKaHU 4yesioBeKa, (ayHUCTUIECKUX U PACTH-
TeJIbHBIX TTP00. VlccenoBaTe i yKa3blBalOT Ha BAKHOCTD MCITOJIb30BAHMSI CEPHil
MHOTOUUCJIEHHBIX aHAJM30B MECTHOU Cpe/ibl 1T KOHKPETHOCTH 3aKJII0YeHUI
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Puc. 2. [ncrorpaMma COOTHOIIEHNIT U30TOIIOB CTPOHILINMSA 06pasioB 13 KnuMeHenkoro MoHac-
ThIps (TI0rp. 1) (KPaCHBIM I[BETOM) ¥ JAHHBIX 110 COIPEfieNIbHbIM TeppuTopusaM. 1-2 — Bemn-
kuit Hosropop (¢poHoBbIe 06pasupl); 3-10 — Benukuit Hosropop, (mopn); 11-12 — Knnme-
HeL[KMII MOHACTBIph (MHAMBUE U3 morp.l); 13-23 — ceBep coBpeMeHHOIT TBepckoit obmactu
(donoBbie 06pasupl); 24-28, 30 - Bonoropackas obnacts (mopn); 29, 31 — Bomorozackas 06-
nactpb (poHoBble 06pasibl); 32-37 — Crapas Jlagora (poHosbie 06pasibl); 38-52 — Crapas
JTagora (romu)

1o uroram ananmsa. VMzydenHocts mckomoro Hamu pernona Iloonexns, Kape-
JIUU B 9TOM KJIIoUe Hemoctatouna. Kpome atoro, ciieyeT ykaszaTh 1 Ha e1lie 0OIHO
orpaHWYeHNEe — B JJAHHOM CJIydae MCIOJIb30BaHUE IeJI0 KOPOHKM 3y0a, jaaio-
TIeil HEKYI0 YCPeTHEHHYI0 KapTUHY HaKOIJIEHUST CTPOHIINS B TeYeH1e HECKOJIb-
KUX JIeT.

WTaxk, 1UIs1 KasKI0TO U3 PETHOHOB MOKHO 0603HAYUTH TPAHUIIBI JIOKAJIBHON
M3MEHYMBOCTU JINATIA30HOM IT0OKa3atesieil MecTHOU (iopbl u dayHbl (puc. 2).
Kak BuHO, TpaHUIIBI JIOKATbHOM M3MeHUYnBOCTH Jiii HoBropomaa 0603Ha4eHbI
JI0CTaTOYHO MHUPOKUM KopumopoM ot 0,710761 mo 0, 715594 (lo6posonvckas,
Pewemosa, 2018). [l Ipunanoxss 0,7168-0,7174 (Price et al., 2019), nist
camoro cesepa coBpeMeHHOI TBepckoii oOsacTu, rpanndamnieii ¢ Hosroposu-
ckoit, — 0,71252-0,719792 (/lo6posorvckas, Pewemosa, 2018), nist ceepa Bo-
sorozckoit obmactu — 0,709423-0,715678 (Jobposonvckas u dp., 2014).

Takum 06pa3om, MbI MOKEM OYEPTHUTD MPEIIIoIaraeMble TPaHUIIBI PErOHa
POXIEHNUST MHAWBU/IA IOTPpaHIYbeM coBpeMeHHOU TBepckoit m HoBropoackoii
obtacTeii.

B 3aksoueHme oTMeTHM, UYTO HamlpaBJeHUE WCCIEe0OBaHUS W30TOII-
HBIX COOTHOINEHWUN W WHTEPHpeTanusl TaHHBIX COBMECTHO C HMCTOPUYECKUM
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U apXeoJIOTUYECKUM MCTOUYHWKOM TIPECTABIISIETCS KpaifHe IMepCreKTUBHBIM.
A ¢dokyc Ha paccMoTpeHUU CHenu@UIHON Cpeibl MPaBOCJABHOTO MOHAIec-
TBa — KOHCEPBATUBHON, aCKETUYHOM I'PYIIIBI — OU€Hb aKTyaTbHBIM.

WccnenoBanne BoIOTHEHO B paMKax mpoekta PH® 24-28-01011 «AnTpo-
TTOJIOTHS ACKE3bl: MEXKIUCITUTITMHAPHOE UCCIeIOBaHNE MOHAIIIECKUX 3aX0OpPOHe-
Huii Pycckoro CeBepas.
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A.M. Xy6anosa

NJAEHTUOUKAIINA JTAHIIITAOTOB 3ABANKAJIb
1 OIIEHKA X COOTHOIIEHW B [TIO3/JHEM
IVIEMCTOIEHE U ITO3/JHEM I'OJIOIIEHE HA OCHOBE
YIVIEPO/I-ASOTHOT'O N30TOIIHOI'O COCTABA
OAYHUCTUYECKUX MATEPHNAJIOB

Kmioueswvie cnosa: 3anaanoe 3abaiikaibe, sanamadrol, HO3AHUN ILIEHCTO-
1I€H, TOJIOTIEH, TPaBOsIIHAS (DayHa, M30TOMHBINI COCTAB YTJIEPO/a U a30Ta

oHroJ10-3abaiikaabckuii pernoH lleHTpasbHON As3uu XapakTepusy-

eTcst MIMPOKMM PasHoOOpasueM BHYTPUKOHTHHEHTAJIBHBIX 9KOCH-

CTeM — OT MyCTBIHb Yepe3 CTEIH JI0 Talirk U TOPHON TYHAPBL. B c0006-
IIEHWH TIPEJICTABJIEHbI JJaHHbIE O XapaKTePUCTUKE 3TUX HKOCUCTEM, OCHOBAH-
Hble Ha M30TOITHOM COCTaBe yIJepoja M a30Ta B KOCTHBIX M 3YOHBIX TKAHSX
COBPEMEHHBIX TPABOSTHBIX KMBOTHBIX MoHrosmu u 3abaiikaibs. [IpoBeneHb!
PEKOHCTPYKIINN MAJE0IKOCHCTEM 3araHoro 3abaiikaibs B O3HEM ILIEHCTO-
1[eHe 1 paHHeM cy0aTJIaHTHYECKOM TIepHOJIE.

Cawmbie Bbicokne 3HadeHust 313C (ot -18,8%0 1m0 -15,4%0) HabMOMAIOTCS
y TPaBOSIAHBIX JKUBOTHBIX M3 TOJYIMYCThIHb ¥ TycThiHb (['06u), uto cBue-
TeJbCTBYEeT 0 norpebseHnn uMu pactennii ¢ C4-dortocuntesoM (Hampumep,
Cleistogenes squarrosa, Eragrostis minor u np.). Camble Huskue 3uaderust §13C
(0T -24,5%0 110 -22,2%0) XapaKTePHbI JIJISI JKUBOTHBIX U3 JIECOCTEIEN U JIECOB,
rje B paimone npeodiagaior pacterns ¢ C3-porocurresom. JKUBoTHbIE cTeneit
MOKa3bIBAIOT TpoMeskyTouHble 3Hadenust 813C (ot -22,9%o0 10 -20,0%o0).

Pasnuiia B ©I30TOITHOM cOCTaBe a30Ta MeHee BhIpayKeHa, YeM B CJIydae yrie-
pona. OHAaKO McCIeIoBaHMS TIOKA3bIBAIOT, YTO M30TOITHBIN COCTAB a30Ta Jierye
y JIOIajield, JKUBYIIMX B JIECOCTEIHBIX U JIECHBIX paiionax (ot 3,6%o 10 7,1%o0),
YeM Y TeX, YTO OOUTAOT B MOJTYITYCTBIHSIX M Iy CTBIHSX (0T 5,5%0 110 8,3%0). Bbico-
Kre 3HaueHust §1°N MOTYT OBITh CBSI3AHbI C 3aCyINBBIMU YCIOBUSIMU, DU~
TOM BOJIbI U TIHIIHM, a TaKXKe ¢ gerpajarmeii macrouny (Bocherens, 2003; Cesamrxo,
2016). Takum 06pa3oM, U30TOIHBII aHAIN3 KOCTHBIX U 3yOHBIX TKaHEH COBpe-
MEHHBIX TPABOSITHBIX, UMEIOIINX PA3IMIHYIO CPey OOUTaHMUsI, TIOKA3a/l YETKYIO
Janmma@THYI0 3aBUCUMOCTh X U30TOITHOTO COCTaBa YIJIepo/ia, OTPAKAIOIIYIO
THUTIBI PACTUTEIBLHOM UK B PA3JIUNIHBIX 9KOCHCTEMAX, HO MeHee BBIPAKEHHYIO
3aBUCUMOCTD 110 n3oTonam azora (Khubanova et al., 2023).

B nosaHemnieiicToreHoBbIX pa3pesax 3abailKaibsi CPer OCTaTKOB 3aX0PO-
HEHHOI MeradayHbl KOJIMYECTBEHHO MPe00IafaloT HAXOAKU KOCTEH IMIepCTH-
CTOTO HOCOPOTa, JIOIAM, TOPHOTO OapaHa, M30MPATENbHO Ha apXeoJornvec-
KUX CTOSHKAaxX — /I3epeHa, a KOCTHbIE OCTAHKM MaMOHTOB BCTPEYAIOTCS PEJKO.
[Tomo6Hast 0cOOEHHOCTD, BEPOSITHO, OOYCJIOBJIEHA 9KOJOTO-JaH/madTHBIMU
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Puc. 1. Vizoromusiit coctas yriaepopa (8°C) u asora (6"°N) kocTHOro 1 3y6HOro marepua-
Jla COBpPEMEHHBIX XXMBOTHBIX MoHrommy u 3amagHoro 3abaiiKaibsi, MCKOIAEMbIX JKIBOT-
HBIX U3 apXeO/lOrM4ecKux KOMIUIEKCoB amoxu xyHHy (IIB. o H.s.— IB.H.9.) u mosgHe-
IUIEJICTOLIEHOBBIX MeCTOHAXOX/eHnil 3amagHoro 3abarikanbs. CoBpeMeHHasi TpaBOsHAs
¢ayHa (IpsAMOYTONBHUK C IUIAHKAMM B OFHO CTAHAAPTHOE OTKJIOHEHMe): O/IefHO-KeIThIi
BeT — payHa IYCTHIHB/TIONYIYCTbIHD, CBETIO-3€/IeHbIll — payHa CTENHbIX TaHAUIAdTOB,
TEMHO-3€JIeHbIIl — (hayHa JIeCOCTENHBIX/NecHbIX aHAuadpToB. Inudps! - muTeparypHbie
ucrounukn: 1 — Khubanova et al., 2023; 2 - Davie et al., 2014; 3 — Makarewicz, Tuross, 2006;
4 - Ananyevskaya et al., 2020

U KJIMMATHYECKUMU YCIOBUSIMU 3abaiikasibs B ITO3/HEM TLIEHCTOIIEHE, KOTOPbIE
OTJIMYAJIACH OT OCTa/IbHON YyacTu Cubupu u, BO3MOKHO, ObLIH OoJiee Orarornpu-
SITHBI JIJISE CYTIECTBOBAHMUST 9TUX JKUBOTHBIX. B wacTHOCTH, 06 9TOM CBUIETED-
CTBYIOT OTHOCHUTEJIBHO GoJiee KPYITHBIE Pa3MePhl KOCTEN KOHEYHOCTEN MIepCTHC-
TeIX HOcOporoB Coelodonta antiquitatis 3abaiikasbs.

CorytacHo U30TOITHOMY cocTaBy yrieposa (ot -20,6%o 10 -19,5%0) (puc. 1)
IIPEIITOJIATAETCST, YTO B IIpejieiax BHauH 3anagHoro 3abailKasibs MepCTUCTHIE
HOCOPOTH THUTAJINCh pacTuTeabHocThio ¢ C3 TUnoM (oToCHHTE3a HACTOSIIEH
crenu. IIpu aTOM, BO3MOKHO, OTHOCHUTEJLHO OOJIETYEHHBII U30TOIHBIN COCTaB
azora 8 "N (ot 3,1%0 110 6,8%0) /JIs1 MEPCTUCTBIX HOCOPOTOB 00YCIIOBJIEHBI TEM,
YTO OHU He MCIIBIThIBAIYN JeUINTa TTUIIN U BOJbL. BeposiTHO, X BBITIAC HAXO-
JUJICST B HU3WHHBIX YaCTSAX MEXKTOPHBIX BIAJWH, T/Ie MMEJCS TTPECHOBOIHBII
BOJIOEM C JIOCTATOYHBIM KOJIMYECTBOM KOPMOBBIX 3aI1aCOB Ha TIPUJIETAIONINX OT-
KPBITBIX CKJIOHAX CO CTEITHON PACTUTETbHOCTHIO.
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WccnenoBan BUIOBOHM COCTaB M M30TOIHbBIE XaPAKTEPUCTUKM KOCTHBIX
1 3yOHBIX TKaHe! M3 300apXe0JIOTMYECKUX KOJUIEKIINN U3 TaMSITHUKOB XyHHY
(paHHMil KeJle3HbI Bek) 3anagHoro 3abalikanbs. Hamnune Kocreil MesKopo-
ratoro (Ovis/Capra), kpymHoporaroro ckota (Bos taurus) v nomaneit (Equus
caballus) cpenn cakpabHO-TIOrpeOaIbHON YTBAPH YKa3bIBAET Ha BBICOKYIO I0JIIO
HOMAJIHOTO YKJa/la B JKU3HEAEITeTbHOCTH XyHHY. [Ipu aTom octaTku momari-
Hux cBuHeit (Sus scrofa domestica), maxux (Capreolus pygargus, Cerous elaphus)
JKIUBOTHBIX U PBIO CBU/IETEIBCTBYET 00 3JIEMEHTAX OCE/JIOCTH, OXOTHUYBETO MTPO-
MBICJIa ¥ PHIOOJIOBCTBA. Pasiindre M30TOMHOTO cocTaBa yriepo/ia U a30Ta KocTeil
1 3y00B MEJIKOPOTaTOTO M KPYITHOPOTATOTO CKOTa OT COCTaBa JIOIIaAeH Mpe/Ino-
garatot nuddepeHnnalmo yeJaoBUH UX pa3BeieHus. PoraTelii CKOT UMeJT BbITIac
B CYXOCTEITHBIX YCJIOBUSIX, TOT/Ia KaK apeast IacTOMII JIOMIaJeil OXBaThIBaJI CTEII-
HbIE U JIECOCTEITHbIE /JIeCHbIE JTAaHIITA(pThI.

Y TsiKeJIeHHBI M30TOMHBIA COCTaB yIJiepojia HaOJofaeTcss y TIpecTa-
Buteneil anoxu xyHuy (Kradin et al., 2021), nomamaux csuseir (ot -16,5%o
10 -13,0%0) u cobak (Canis familiaris) (-12,8%0 n -18,3%0), 4T0 yKasbIBaeT
Ha TO, YTO B PAI[MOH WX ITMTAHUS, TOMUMO OETKOBON TIHIIH, BXOIUIA PACTEHUSI
C4-Turia, BeposiTHO, TIPOCO.

Ha ocHoBe comocraBiieHus 3Haue€HUI M30TOITHBIX OTHOIIEHWH yTJepoa
1 a30Ta KOCTel 1 3y00B MCKOTTAEMBIX KOIBITHBIX JKUBOTHBIX (0T -22 %0 10 -18%o0)
U COBPEMEHHBIX TPABOSI/THBIX JKUBOTHBIX PA3JTUIHBIX 9KOCHCTEM CJI€JIaH BBIBO/I,
YTO B 9MIOXY XYHHY B MEKTOPHBIX BITaJINHAX 0KHON YacT 3arajanoro 3abaiika-
JIbsSl TOCTIOJICTBOBAJTM CyXUe€ CTETH, a OTKPBITBIE JIAH/ITA(PTHI UMETN HECKOTBKO
6oJtbliIee pacrpocTpaHeHue, 4eM B HacTostiiee Bpems (puc. 1). [TaMsaTHIKN a11oX 1
xyHHy 3anagroro 3abaitkanbst (IV B. 10 H. 9. — [ B. H. 3.) IpUHAJIEKAT K 9110XE
yTajka XyHHCKOW KOYeBOW MMIIEPUU M COOTHOCSITCS CO BPEMEHEM KJIUMaTH-
yeckoro casura B CeBepHoit Monrosnn u 3abaiikaibe B CTOPOHY apUIHOCTH,
KOTOPOe MMEJI0O MeCTO B Havaje cybarmantudeckoro nepuoga 2500—1900 ser
Haszaz (Dugerdil et al., 2021; Zhang et al., 2021).

Ocobyto MpU3HATETHPHOCTh aBTOP BBIPAKAeT KOJIJIETaM apXeoJioraM U My-
zetiabiM Xpaautesnsm u3 UMBT CO PAH u BHII CO PAH, npegoctaBuBImmm
MaJICOHTOJIOTMYECKHE, 300aPXE0TIOTMUECKIE U aHTPOTIOJIOTHYECKUE MaTePUAJIBL:
b. A. bazaposny, /l. A. Mugrameny u A. E. MypsusniieBoit. MccienoBanue BbIo-
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