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CEPUSA HOBBIX PAANOYIJVIEPOJIHBIX JAT JJISI HAMATHHUKOB ITEPUOJA
PAHHEN BPOH3bI BEPXHEI'O [TIPUOBbSI
Hccneoosanue svinoanero npu noooepoicke epanma Ipasumenvcmea PO ([locmanosnenue Ne220), nonyuennozo @I'BOY BO «Anmatickuii

2ocydapcmeennblil yHusepcumemy, 002060p Nel14.250.31.0010, npoexm «/Ipesneiiwee 3acenenue Cubupu: opmuposanue u OUHAMUKA KYTbIYD
na meppumopuu Cegepnoil A3uuy, a maxoice ¢ pamxax npoexma «peeusis memanrypeus Anmasy, punancupyemozo Hanxunckum ynugepcumemom

B HayuHbIit 000pOT BBOAATCS HOBBIE PaJMOYIIIEPOIHBIE IaThl, MONTyUYeHHbIE B JabopaTopusx Poccun u Kuras no obpasuam u3 namst-
HUKOB II€pUosia paHHeH OpOH3bI (EJYHUHCKAs apXeoJIOTMYecKas KyJbTypa), KOTOPbI€ MCCIEJOBAaHbl HAa TEPPUTOPHU HOKHOH 4acTu
Bepxuero ITpro0bs. OTkanuOpoBaHHbIE XPOHOIOTHUECKUE [TOKA3aTEIN MOTYT OBITh UCIIOIb30BAHBI JJIs aHAJIM3a U HHTEpIpeTaluu 00-
Hapy>XEHHOTO MPEAMETHOr0 KOMIUIEKca H 3a()MKCHPOBAHHBIX OOBEKTOB XO3SHCTBEHHOrO M PHTYaJbHOTO HAa3HAYCHMS, a TaKKe IJIs
YCTaHOBJIEHHUSI UCTOPUYECKOI0 KOHTEKCTA M3YUEHHBIX KOMIUIeKCOB. [TyOnuKkyeMble pe3ynbTaThl MOATBEPHKAAIOT CIOKHUBIINECS MpPE -
cTaBjeHHs: 00 0OLIel XPOHOJIONMH ETyHUHCKUX JIPEBHOCTEH, OTPaKEHHbIE B COBPEMEHHOH Hay4dHOH suTepaType. OHU JOMOIHSIOT
HUMeEoIKECs JaHHbIE U MO3BOJIOT pellaTh 3a1a4u JIETabHOTO NMOCTPOEHUS BHYTPEHHEH MEepHoU3aliiy KyJIbTYpHbl, @ TAK)Xe ONpese-

JICHUA MECTa KaXXJ10ro 06Hapy)!(eHH01"0 nmaMsTHHKA.

KitioueBble €J10Ba: pa[HOYTIIEPOIHOE IAaTHPOBAHKE; IEPHOJ PaHHEH OPOH3BI; eIyHHHCKas KyJIbTypa; Bepxuee [TproOsbe.

CoBpeMeHHbIE HCCIIEOBaHUSI B O0JIACTH apXeOoJOruH
yKe He o00xomiarcs 0e3 IpUBIEYEHHS eCTECTBEHHO-
HayuHbIX MeTozoB. Cpeanm HUX 0co00oe MECTO 3aHUMaeT
pazuoyriepoJHoe JaTupoBaHue. B HacTosiiee Bpems Iuis
pas3HbIx perroHoB 3ananHoi u FOxHo#t Cubupu o odpas-
L[aM U3 apXEOoJOTHYECKUX IaMATHUKOB IIOMY4YECHBI CEpUHU
pamuoyriepoaHbix nat. Ha ocHoBaHMM KaauOpOBaHHBIX
nokasatesed (opMmupyercsi OOBEKTHBHAs XPOHOJOTHS
a(aHaChEeBCKUX M OKYHEBCKHUX [1—6 W 11p.], OJMHOBCKUX U
KpoTOBCKHX [7, 8], celiMuUHCKO-TypOuHCKUX [9] U aHApo-
HOBCKHX [10-12], a Takxke qpyrux KOMILIEKCOB.

B KkoHTEKCTE NAaHHOW MCCIIENOBATENLCKOM 3aJauM pela-
ercsl mpobIieMa JaTUPOBAHMS MTAMITHUKOB €ITyHUHCKON KyJIb-
Typbl, 3a()UKCHPOBaHHBIX B FOXHOW uactn Bepxuero [lpu-
00bsi. Bonee 30 jer ToMy Hazal Ha OCHOBAaHMHM MeETaJLIMYe-
CKOrO M KaMEHHOTrO MHBEHTAaps, a TalKe IBYX HEKaIHOpo-
BaHHBIX PaJMOYIJIEPOIHBIX AT OHM OINPENEUINCh B TAKUX
pamkax: XVIII — pybexx XV-XIV BB. 10 H. 3., BO3MOXKHO,
XIV B. mo H. 3. [13]. Ilo3aHee B pe3yabTaTe IIUPOKOTO HC-
TIOJIb30BAHMS PaJHOYIIEPOJHOIO aHaIM3a OBUIN TOMYYCHBI
OTHOCHUTENBFHO TPECTABUTENbHBIE BBIOOPKH IO HamOoiee
M3y4eHHBIM eTYHHHCKUM KoMiuiekcaMm [ 14—18]. Pabora mo mx
HAKOIUICHHIO, AHANM3Y, HHTEpIpeTald M OOOOIIEHHI0 —
MpeAMET JaibHENIIUX HccienoBaHuid. Llenp naHHOM craTbu
3aKJIFOYaeTCsl B TOM, YTOOBI MPEICTaBUTh M MPOAHAIM3UPO-
BaTh CEPUI0 HOBBIX PAAMOYIIIEPONHBIX JAT, MOMYYECHHBIX IO
o0pasam U3 4eTbIpex EeTyHHHCKHMX HMaMSTHHUKOB B HAYYHBIX
naboparopusix Poccrn n Kuras. [lyOmukarist STHX TaHHBIX,
X KaJuOpOBKa, a TaKKe CPaBHEHHWE C YK€ HMEIOIINMUCS
CBEACHMSIMH TIO3BOJISTIIOT TONYYUTh PENpPE3CHTATUBHYIO 0a3y
JlaT, KOTopasl CTAHET OCHOBOW JJIsI MOCTPOEHUS a/I€KBATHOU
XPOHOJIOTHH TTAMATHUKOB TIepHOIa paHHel OpoH3sl BepxHero
[proOss.

OnHuM M3 BaKHBIX aCTIEKTOB (hOPMHUPOBAHUS PATHOYITIE-
POIHBIX TOKa3aTenel sBisieTcss He0OXOMMOCTb TPOBEICHUS
AHAJIM30B TI0 TIPO0aM M3 OJJHUX M TeX ke OOBEKTOB B PA3HBIX

7abopaTopusiX MHpa C TMOCIEAYIOIIMM COINOCTABICHHEM MO-
JY4EHHBIX PE3YJIbTATOB, a TAKKE C YUYETOM JPYTHX COBpeE-
MeHHbIX TpeOoBaHui. [TyOnukyembie 3/1ech JaThl ObLIN MONY-
YeHbl B AHAJIUTHYECKOM IeHTpe MHcTuTyTa MOHUTOpHHTA
KIMMaTHdeckux ©u akonormdeckux cucteM (MMK3C) CO
PAH (r. Tomck). OnpezeneHust CoIep X aHust paanuoyriepoaa
OCYILIECTBIISUIOCh  JKUIKOCTHO-CLIMHTHJUISIIMOHBIM  METOZIOM
Ha HU3KO(QOHOBOM  CrieKTpoMeTpe-paaromerpe Quantulus
1220 Tomckoro IieHTpa KOJUIEKTHBHOro monb3oBanus CO
PAH (pyxoBomutens paOOT M aHAIUTUK — KaHA. TEXH. HAYK
I"'B. CumonoBa). Pacuer paanoyriepomHoro Bozpacta ocy-
IIECTBIISIETCS € MOMOLIBIO porpammbl EasyView. Kanmuopos-
Ka pajuoyTJIEpOIHOro BO3pacTa B KaJICHAapHbIE MOKa3aTeNln
MPOM3BE/ICHA C TIOMOIIBIO NOCTYIHOM nporpamMmbel OxCal 3.
B ykazanHOM 11eHTpe nomydena cepus u3 11 gat.

B pagmoyrnepoanoit maboparopuu Llentpa apxeosnoru-
yeckoil TexHonorun MuctuTyra apxeonorun Kwuraiickoif
akazemun oduiectBeHHbIX Hayk (Institut of Archaeology,
Chinese Academy of Social Sciences; ee mmpp — ZK, py-
koBoguTenb CroemsaHp UkaH) MOTyYSHBI 3aKIFOYCHUS IO
matu oOpasmaMm. B nmaHHOM pabore mpuHMMAaIM ydactue
COTPYIHUKH PaIuOyTIepOAHON nabopatopun WHcTHTYyTa
reoiorun  Kwuraiickoro ceficmmaeckoro ©Owopo  (Cl4
Laboratory of the Institute of Geology, China Earthquake
Administration), a TakKe HAIIMOHAIBHON J1a00PaTOPHH
saepHOod (U3WKM W sAepHON TexHodormu IlekmHCKOrO
yauBepcurera (State Key Laboratory of Nuclear Physics
and Nuclear Technology Peking University).

B pesynprare mybnukyeMas cepust BKIIto9aeT 16 maT mo
CIICIyIOIINM TaMITHUKaM paHHETO OpOH30BOTO BEKa: IIO-
cenennst KonpBanckoe-1 u bepesoas Jlyka, MOrmiIbHUKH
Mpemmnssnii Jlor-1 n Kamuctpatnxa-3 (puc. 1). Hambonee
MPEeICTaBUTEIbHBIC JaHHBIE OBUTM MOTYYEHBI 110 MaMSATHH-
Ky KomnsiBanckoe-1, Ha xoropom B 2015 r. paboran cos-
MECTHBI POCCHIICKO-KUTAWCKHN apXEONOTMYeCKHH OT-
psm [19].
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Puc. 1. Kapra Bepxuero [Ipno6bs ¢ 0003HaueHHBIMU apXe0JIOrMYeCKMMH MaMATHUKAMHU TIEpUO/ia paHHel OPOH3bI, 0 00pa3IaM ¢ KOTOPBIX MOy YEHbI
HOBBIE paanoyriepoaHble nathl: 1 — mocenenune KonsiBanckoe-1; 2 — morunbauk Kanucrparuxa-3; 3 — MoranbHuK Mbimuasiii Jlor-1;
4 — nocenenue bepézopas JIyka

KoabiBanckoe-1. [locenenne npeBHUX TOPHIKOB M Me-  03. KonbIBaHckoe, B 3,7 KM K CeBEpO-BOCTOKY oT c¢. CaB-
TATYproB HAaXOAWTCS HA CEBEPO-BOCTOYHOM Oepery  BYIIKH 3MEMHOTOPCKOTO paioHa Anraiickoro kpas. Oomas



112

C.II. I'pywun, A.A. Tuwrun, JI. Yorcan

WCCIIE/IOBaHHAs TUIOMAAb MAaMSITHHKA HA HACTOSIIUA MO-
MeHT cocTtaBmia okoso 3 000 xB. M. B xozxe pabor Obutn
BBISIBJICHBI Pa3HOOOpa3HbIe O0BEKTHI, CB3aHHBIE C XO035H-
CTBEHHOW JIEATENbHOCTHIO HACEJIEeHUs, OCTaBHBIIETO IT0-
cenenne. Cpenn HUX HEOOXOIMMO OTMETHUTH XO3SIHCTBEH-
HBIE SIMBI, OYard, COOPY)XEHUS, MPOU3BOJCTBEHHBIE ILIO-
mMAaAKU. ApXeoJOTMYecKHil MaTepuall BKIIOYAaeT OOolb-
IIYI0 KOJUIEKIUIO (parMeHTOB KEpaMHUKH, a TakKe Ka-
MEHHBIE, KOCTSHbIE, METAJUIMYECKHE OpYIUs U TIPEIMETHI,
CBSI3aHHBIE C METAUTYPIrHYECKUM IIPOWU3BOACTBOM (IIjia-
K{, KyCOYKHU PYZbI, BCIUIECKH MeTauta). AHaIU3 OmyoJn-
KOBaHHBIX MaTepHajioB ¢ mnocenenus KomnpBaHckoe-| mo3-
BOJIMJI OTHECTH PaHHUI KOMIUIEKC NMaMATHUKA K €yHWUH-
ckoif kynbeType [20].

ZK-5139. Tlocenenne KomnbiBanckoe-1. KyabTypHbrit
cinoi. Koctu xuBoTHBIX. PaguoyrimeponHslii Bo3pacTt —
3440 + 30 BP. KanubpoBounsie naHHbie: mo 13 (sigma)
(68,2%) 1870-1690 BC; mo 25 (sigma) (95,4%) 1880—
1670 BC.

Amospheric daia from Remer etal (2004).0xCalv3.10 Bronk Ramsey (2005):cub 15 sd:12 prob usp[chron]

ST00EP - ZK-5139 : 3440+30BP
[ 68.29%protability
S600EP 1870BC(8.0%) 1840BC
1780BC (60.29%) 1690BC
3500BP | 95.4% probability
1850BC(95.4%) 1670BC
0P -
0008P
[ |
I
L | L | L | L |
2000CalBC 1800CalBC 1600CaIBC 1400CalBC
Calibrated cate

ZK-5140. Tlocenenne KombiBanckoe-1. KynabTypHblit
cioit. Koctu xuBoTHBIX. Pamgmoyrimeponssiii Bo3pact —
3720 + 30 BP. KamubpoBounsie nanHbe: mo 16 (sigma)
(68,2%) 2200-2040 BC; mo 26 (sigma) (95,4%) 2210—
2030 BC.

Atnosphericdan from Remer eal(2004) OxCalv3 10 Bronk Ramsey (2005);cub 5 sd:12 prob usp[chron]

4000 - ZK-5140 : 3720+30BP
3 68.2%probability
20008 | 2200BC (11.8%) 2170BC
3 21508C(16.3%) 21108C
t 2100BC(40.29%6) 20408C
P [ %49 protzbilty
[ 22108C(95.4%) 2080BC
3700BP
=
3600BP
35008P ;
| | | | |
2600CalBC 2400C21BC 2200CalBC 2000G1BC 1800CaIBC
Calibrated date

HNMK3IC-14C161. Ilocenenne KompBanckoe-1. Kymb-
TypHbI cioi. Koctu kuBOTHBIX. PanmmoyrnepoaHsiii Bo3-
pact — 3608 + 35BP. KamuOpoBouHble naHHbIe: 1O 13

(sigma) (68,2%) 2030-1920 BC; mo 25 (sigma) (95,4%)
21201880 BC.

30008P [
L IMKES-161 : 3608+35BP
38008P [ 68.26 probability
3 2080BC (63.29%6) 1900BC
37008P [ %.4% probability
[ 2120BC( 3.3%) 2000BC
an00ep 2040BC(92.1%) 1830BC
[—
35008P
| I
[ I
L L L L L L L L L
2400CalBC 2200CalBC 2000CaIBC 1800CaIBC 1600GalBC
Caliorated date

NMKIC-14C995. Tlocenenue KonbiBanckoe-1. Kynb-
TypHbIii cnoi. Koctu >kuBOTHBIX. PammoyriepoaHsiii Bo3-
pact — 3523 +93 BP. KanuOpoBouHble naHHble: 1m0 10
(sigma) (68,2%) 1980-1730 BC; mo 26 (sigma) (95,4%)
2150-1600 BC.

Amospheric da from Reimer etal (2004) 0xCalv3.10 Bronk Ramsey (2005);cub 15 st:12 prob usp[chron]

000BP IMKES-995 : 3523+93BP
L 63296 probability
C(63.290) 1
K 9% 4% probability 73
= (95.4%)
] T
D
I
2008P - 215080
3N000EP - =
—
——
. —_—
500GaIBC 2000GalBC e
CGalibrated cate

HNMKIC-14C996. [Tocenenne Konpmanckoe-1. Kymbsryp-
HBIi crnoit. Kocti xuBOTHBIX. PammoyriieponHbiii Bo3pacT —
3221 + 98. KanubpoBounsle naHHble: 0 10 (sigma) (68,2%)
16301400 BP; o 25 (sigma) (95,4%) 1740-1260 BP.

etal (2004) 0xCalv3.10 Bronk (2005):cub 15 5012

3B00EP - IMKES-996 : 3221+98BP
3600BP 68.2% probability
L 16308C(63.296) 14008C
0P %49 probaility
17408 (9.4%) 1260BC
32008°
30008P 7/
V
28008P —
26008° —
|
I
L L L L | L L L L | L L L L | L L L L
2000GaIBC 1500CGalBC 1000CGalBC
Calibrated date

HNMKIC-14C997. Ilocenenne KompiBanckoe-1. Kyib-
TypHblil cnoil. Koctu xuBOTHBIX. Pamuoyrieponuslii Bos-
pact — 3596 + 88 BP. KammubGpoBounsie naHeble: 1O 19
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(sigma) (68,2%) 2130-1770 BC; mo 28 (sigma) (95,4%)
22001650 BC.

Atmospheric datafrom Reimer etal (2004) 0 Calv3 10 Bronk Ramsey (2005);cub 15 sd:12 prob usp[chron]

IMKES-997 : 3596+88BP

682%probahility
3 2130BC( 7.3%) 20008C
38008P K 2050BC (52.4%) 1870BC
| ~— 1850BC( 49%) 18108C
1800BC( 36%) 1770BC
3600BP - > % 49%probability
sy

2500CalBC 2000CalBC 1500CGalBC
Qalibrated date
NMKIC-14C1004. TIlocenenne  KombiBanckoe-1.

Kynbrypnsiit cnoit. Koctu xuBoTHBIX. PaguoyrieponHsiii
Bo3pact — 3712 + 77 BP. KanubpoBouHsle qaHHbIe: 1m0 16
(sigma) (68,2%) 2270-1970 BC; no 25 (sigma) (95,4%)
2350-1890 BC.

Atmospheric daa from Reimer etal (2004) 0xCalv3 10 Bronk Ramsey (2005);cub r5 sd:12 prob usp[chron]

b IMKES-1004 : 3712+77BP
42008P - 68.29% probability
r 2270BC( 21%) 2250BC
4000BP — 2210BC(61.3%) 2010BC
- 2000BC( 4.9%) 1970BC
o 9549%probebility
I 2350BC(95.4%) 1890BC
BO0BP -
L
3400BP
32008P
L L L L L L L L L L L L L L L L L L L
3000CGalBC 2500CalBC 2000GaIBC 1500CGalBC
Qalibrated date
NMKIC-14C1010. TIlocenenne  KompiBanckoe-1.

Kynbrypusrit cnoit. Koctu xuBoTHBIX. PagmoyrieponHslii
Bo3pact — 3669 + 97 BP. KanubpoBouHble nanHbie: 1mo 16
(sigma) (68,2%) 2200-1920 BC; mo 26 (sigma) (95,4%)
2350-1750 BC.

Amospheric data from Reimer etal (2004) 0 Calv3 10 Bronk Ramsey (2005):cub 15 sd:12 prob usp[chron]

r IMKES-1010 : 3669+97BP
AX0EP - 63 26protability
200BC (68.296) 1920BC
4000BP - %.4% probability
P 23508C (95.4%) 17508C
0P -
t—
3400BP ¥
| 4L
| E—
I
L | L L L L | L L L L | L L L L | L L L
3000GAIBC 2500CaIBC 2000Ca1BC 1500CAIBC
Galibrated cate

PesynbraTsl qaTMpoBaHMsS 00pa3IoOB M3 KYIBTYPHOTO CIIOS
namsiTHAKa KornbiBaHCcKoe-1 yKa3pIBalOT Ha MMPOKHH BpeMeH-
HOM JMama3oH CyIECTBOBAaHUS MoceneHus. Takas cuTyanus B

IIEJIOM XapaKTepHa IS TIOCEICHYECKNX KOMIUIEKCOB OpOH30-
BoOro Beka peruoHa [17]. [lupora mrana3oHa MOXET OBITH CBSI-
3aHa C OOJBIION CpPETHEKBAIPATUYHON OMIMOKOH, a TakkKe C
BO3MOXXHBIM TIOMAJ]AHAEM B TIPOOBI OoJiee TMO3HUX Marepua-
70B. HecMoTpst Ha TO YTO Ha TOCEIEHHH BCTPEUCHBI JIMIIIh
€/IMHNYHBIC HAXOAKH MO3/THETO OPOH30BOTO BEKA, TAKYIO CHTY-
alMIoO TIOJTHOCTBIO MCKII0YaTh Hedb3s. C 3TUM 00CTOSITENB-
CTBOM MOXeT ObIThb cooTHeceHa para MMKOC-14C996
(XVHI=-XIII BB. mo H. 3.). Omupasch Ha MaThl ¢ HEOOIBIIAM
JIOBEPHUTEIILHBIM WHTEpBAJIOM, Trocesienne  KonbiBaHckoe-1
MokHO aruposath B mpenenax XXII-XVII BB. 1o H. 3., uT0
HaXOZUT COOTBETCTBHE C 00O3HAYECHHBIMH PaHEe XPOHOJIOIU-
YeCKUMHM paMKaMH CYIIeCTBOBaHus noceneHus [20].

Atmospheric data from Reimer et al (2004);0xCal v3.10 Bronk Ramsey (2005); cub r:5 53:12 prob uspfchron]

ZK5140 37204308P A
IMKES-14C1004 3712+77BP _A¥,
IMKES-14C1010 3669:97BP _$7

IMKES-14C161 3608T‘BSBP

IMKES-14C097 3596485BP

IMKES-14C995 352393BP |

M

3500CalBC  3000CalBC  2500CalBC 2000CalBC 1500CaBC 1000CalBC  500CalBC
Calibrated date

ZK-5139) 3440+30BP

IMKES-14C996 3221+98BP

Meimmabiii Jlor-l. MorunsHuK HaXoguTcs B Y CThb-
IIpuctanckom paiioHe Anrtaiickoro Kpas Ha Tpacce MEXIy
cenmamu Enbanka u KomoBbrif Meic, 1 KM K BOCTOKY OT
okpauHbl c. Enbanka, Ha teBoM KopeHHOM Oepery Yapsbiia
B MecCT€ BNAJEHUs e€ro npuroka p. Meummneiii Jlor. Ila-
MaTHUK oOHapyxkeH B 2005 r. C.II. I'pymmHbIM B Xoze
apxeosoruueckoi passenku. Ilpu 3auncTke CTEHOK Kapbe-
pa ObuIH 3a(MKCHPOBAHBI KOCTH KMBOTHBIX, YELIys PBIO U
MOTHIIBHBIC TISITHA. B X0oze noseBsix uccnenoBanuii 2011 u
2012 rr. u3y4eHsl JiBa CpeIHEBEKOBBIX morpedenus [21].
Ilocnenyronie paGoThl Ha NMaMATHUKE BBIIBMIIM IOTpe-
OanmpHBIN KOMIUIEKC paHHEro O6poH3oBoro Beka. Ero mare-
pHabl TOKa He OIYOIMKOBaHBI.

HNMKIC-14C1016. Mormwisank Mpmwssii Jlor-1. Moru-
na 1. Kocru uenoseka. Paguoyrieponssiit Bozpact — 4074 + 98
BP. KamubpoBounbie nanubie: mo 18 (sigma) (68,2%) 2800—
2480 BC; 1o 20 (sigma) (95,4%) 29002300 BC.

Amosphericdarom Reimer etal (2004):0xCalv3.10 Bronk Ramsey (2005);cub 15 5412 prob usp[chron]

46008P - IMKES-1016 : 4074+98BP
68.2%probability
2008P - 2860BC(1L6%) 2800BC
N 2760BC( 6.79) 27208C
L0 i 2710BC(49.9%) 2480BC
§ %.4%probability
> 2900BC(95.4%) 2300BC
40008P - —
0008p [
36008P -
| L L L L | L L L L | L L L L |
3500CaIBC 3000CAIBC 2500CaIBC 2000CIBC
Galibrated cate

HNMKIC-14C1024. Mormnsank Mpmmnsiii  Jlor-l.
Morwuna 2. Koctu uenoBeka. Paguoyrneponssiii Bo3pact —
3332 + 103 BP. KanubOpoBounsle manHbeie: mo 16 (sigma)
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(68,2%) 1740-1500 BC; mo 25 (sigma) (95,4%) 1890—
1410 BC.

)OXCalv3.10 Bronk (2005);cub 15 sd:12

[ IMKES-1024 : 3332+103BP
38008P - 68.29% probability

L 1740BC (68.29%) 1500BC
36008° f_ 95.4% probability

P> 1890BC(95.4%) 1410BC
34(%3, T —
P -
IiIXJEP(
28008P

[

I
S S S HO S S R
2500CalBC 2000CalBC 1500CalBC 1000CalBC

Calibrated date

[lony4yeHHbIe paanOyTIEpPOJHBIE AAThl 10 MOTMIBHUKY
MpeimuHbIi JIor MoKa3pIBalOT O4EHb IUPOKUNA XPOHOJIOTH-
YECKUM JUamna3oH, CBSA3aHHBIM, MO-BUIMMOMY, CO CIICLH-
¢uKoil aHanM3MpoBaHHBIX 00pa3ioB. [loaTromy pabory Mo
HIOJIYYEHHUIO IPYTUX JaT HEOOXOANMO MPOAOIIKHTb.

Kanucrparnxa-3. MorunsHuk pacnonoxeH B Kain-
MaHCKOM paiioHe ANTaiCKOro Kpas Ha CEBEpPO-BOCTOUHOM
okpaute c. Kammcrparuxa, B 0,3 KM K 0Ty OT CEIBCKOIO
wianoOuma. [TaMsaTHuK HaxomuTcst Ha JeBoM Oepery OOwm,
Ha ceBepHOM OOpTY KpPYITHOr'O JIora MpOpe3aroIlero BepxX-
HIOIO HaAIIOMMEHHYIO Teppacy. B xole packonok sxcneam-
uuer Antl'Y uccremoBaHBl NATH 3aXOpPOHCHHH, J1Ba W3
KOTOPBIX OTHOCATCSI K MOHTOJIBCKOMY BpeMeHH [22],
OCTaJIbHBIE — K pAaHHEMY OpOH30BOMY BEKY.

HNMK3IC-14C1013. Morunsauk Kanucrpatuxa-3. Mo-
runa 1. Koctu uvenmoBeka. PangmoyrieponHsiii Bo3pact —
3679 = 84 BP. KamubOpoBouHble naHHble: 1m0 16 (sigma)
(68,2%) 2200-1940 BC; mo 26 (sigma) (95,4%) 2350—
1750 BC.

Awmospheric daa from Reimer etal (2004) 0xCalv3.10 Bronk Ramsey (2005):cub 15 sd:12 prob usp[chron]

r IMKES-1013 : 3679+84BP
42008 - 68.29%probahility
r 2200BC( 7.0%) 2160BC
40008P - 2150BC (61.294) 1940BC
g 95.4% probability
3800BP - 2350BC(95.4%) 17508C
BO0EP -
b
34008P -
0008P -
L | L | L L L | L L |
3000CIBC 2500CGaIBC 2000GaIBC 1500GIBC
Calibrated cate

HNMK3IC-14C1012. Morunsauk KamucrpaTtnxa-3. Mo-
rmma 2. Koctn uwenmoBeka. PanmoyrmepomHsiii Bo3pacT —
3631 +99 BP. KamubpoBounsie maHHble: 1m0 18 (sigma)
(68,2%) 2190-1880 BC; mo 26 (sigma) (95,4%) 2300—
1700 BC.

) OxCalva. (

IMKES-1012 : 3631+99BP
4200EP - 68296 protebility
2190BC( 16%) 21808C
A000EP - 2150BC(66:6%) 1880BC
. 9.4% probability
S0P |- 2300BC (95.4%) 17008C
300 -
» -
2008P -
L | L L L L | L L L L | L L L L | L L L
3000caIBC 2500CaIBC 2000G21BC 1500GaIBC
Calibrated cate

ZK-5141. Moruneauk Kanucrpatuxa-3. Moruna 1. Ko-
cTH 4enoBeka. Paguoyrieponnsiid Bo3pact — 3590 + 30 BP.
KanubpoBounbie nmanebeie: mo 16 (sigma) (68,2%) 2010—
1890 BC; 1o 25 (sigma) (95,4%) 2030-1880 BC.

Atmospheric daa from Reimer etal (2004) 0xCalv3 10 Bronk Ramsey (2005);cub 1 s:12 prob usp[chron]

p— L ZK-5141 : 3590+30BP B
L 68.2% probebility
s 2010BC( 25%) 2000BC
SO0 | 1980BC (65.7%) 1890BC
P 95.4% probability
36008P |- 2080BC (%.4%) 1880BC
3500BP }/7
|
I
I . I . I . I
2200CalBC 2000CalBC 1800CalBC 1600CalBC
Calibrated date

ZK-5142. Morunbauk Kanucrpatuxa-3. Moruna 3. Ko-
cTu venoBeka. Paguoyrnepoansiii Bospact — 3690 + 30 BP.
KanubpoBounele nanubpie: mo 10 (sigma) (68,2%) 2140—
2030 BC; o 23 (sigma) (95,4%) 2200-1970 BC.

Atmospheric daa from Reimer etal (2004) 0xCalv3.10 Bronk Ramsey (2005):cub 15 sd:12 prob usp[chron]

30008P
[ ZK-5142 : 3690+30BP
[ 6826 probability
SB00EP - 2140BC(63.2%4) 20308C
P~ %.4% probebility
70080 |- 2200BC(5.0%) 2160BC
r 2150BC (90.4%) 1970BC
.
36008P [
35008P |-
34008P [~
|
L |
L 1 L 1 L 1 L 1 L
2400GaIBC 200GIBC 2000GaIBC 1800CaIBC
Galibrated cate

Pesynbratel patupoBaHusi MormwibHuka KamicrpaTtnxa-3
JNEMOHCTPHPYIOT ~XPOHOJOTHYECKHi amamazoH XXIV-—
XVIII BB. 10 H. 3. Ot™MeTrM, uro AMS-AaThl KUTAHCKOH
naboparopun (ZK-5142, ZK-5141) ¢ HebombIIoi cpemHe-
KBaJI[paTUIHOW OIIMOKON YKIaAbIBaIOTCA B OoJee Y3KUU
nepuog XXI-XIX Bs. 110 H. 3.

BepesoBas Jlyka. [locenenue pacnonoxeHo B AJeu-
CKOM paiioHe AnTaiickoro kpas. Ha mamsTHuke packomnaH
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Y4YacTOK KYJBTYPHOI'O CJIOSI TIOCEJICHHUS IUIOMaIblo Ooiee
1700 xB. M momaau. B pe3ynbraTe nccienoBaHsl Oomee
1000 cron0OOBEIX M XO3SHCTBEHHBIX sIM, Ooliee aecsATKa
30JIbHAKOB, HECKOJIIEKO 0YaroB, IISITh JKWIHIIHBIX KOM-
TUIEKCOB U HECKOJIKO XO3SINCTBEHHBIX MOCTpOeK. MHOro-
YUCJIEHHBIM apXeOoJOrMUecKUil MaTepuan MpeAcTaBlieH
6omee 100 teIc. equnumi [14, 17]. Cpenu matepuaia mpe-
00aaroT KepaMuieckue parMeHThl COCYIOB, KAMEHHEIE,
KOCTSIHBIE W METAJIMYECKUE TPEIAMETHI, CBHAETEIhCTBA
OpOH30JIUTEHHOT O TIPOM3BOICTBA U IPYTOM MaTepHal.

ZK-5143. Tlocenenue bepesosas Jlyka. Koctu >xuBor-
Horo. Pamnoyrnepoansiii Bozpact — 3670 + 25 BP. Kanu6-
poBouHBIC MaHHKIC: MO 16 (sigma) (68,2%) 2130-1980 BC;
o 29 (sigma) (95,4%) 2140-1960 BC.

Amospheric data from Reimer etal (2004) 0 Calv3 10 Bronk Ramsey (2005);cub 15 sd:12 prob usp[chron]

00
[ ZK-5143 : 3670+25BP
b 68.2%6probabilty
SE00EP 2130BC(36.5%) 2080BC
2050BC(23,6%) 20108C
S0P £ 2000BC( 8.196) 1980BC
, 9% 49% protebility
P 2140BC (%5 4%) 19508C
FB00EP [
35008P [
34008P [~
| I R I
I
| L | L | L | L
2400CaIBC 200CaIBC 2000CaIBC 1800CAIEC
Caliorated! chte

HNMK3IC-14C160. Ilocenenune bepezomas Jlyka. Xu-
qume Ne 3, 3ompHEK Ne 9. Koctu xuBOTHBIX. Pamuoyrie-
poanbiii Bo3pact — 2703 £ 39 BP. KanubGpoBouHble naH-
Hble: 1o 19 (sigma) (68,2%) 895-810 BC; mno 25 (sigma)
(95,4%) 920-800 BC.

Amospheric datafrom Reimer etal (2004) 0xCalv3 10 Bronk Ramsey (2005);cub 15 sd:12 prob usp[chron]

OnyOnmKkoBaHHas paHee CBOJIKA PAJHOYTIEPOIHBIX AT
no nocenennto bepesoras Jlyka, cocrosmas u3z 18 mo3u-
uuit [17. C. 72], ompenensier auamna3oH CYyIECTBOBaHUS
nmamsaTHEKa B paMkax XXII-XX BB. mo H. 3. [Tam xe.
C. 75]. TakoMy XpOHOJIOTHYECKOMY IE€PUOIY IOIHOCTHIO
cootBercTByeT AMS-nara (ZK-5143). [Ipyrue noka3sarenu
(MMK3C-14C160), momydeHHbIe IO KOCTH XHBOTHOTO U3
30JIbHHKA, JEMOHCTPUPYIOT OY€Hb MO3THIN MEPHOJ U TO-
HOCTBIO BHIOMBArOTCS M3 mMeroleiics BoIOopku. [IpuanHa
0003HAYMBILETOCS HECOOTBETCTBUS OyNET BBISICHEHA IIPH
JabHEHNIIeM IeTallbHOM PacCMOTPEHHH.

UccnenoBanusi TOCHeNHUX JIET TOKa3ald HaJIWdHe
MPECHOBOIHOTO pe3epByapHOro 3ddekra B Ppas3IMIHBIX
peruonax CesepHoii EBpaszum, B ToM uucie B Cubupu u
€ro BIMSIHWE Ha PaJMOYTIIEPOJHBIC NAThl, BBHIIIOJHEHHbBIE
MO0 KOCTSIM 4eJloBeKa M >KMBOTHBIX [23]. J{is Tepputopun
10kHOM dactu Bepxnero [IpnoObst neneHarpaBieHHas pa-
0oTa B 5TOM HamNpaBJICHUH €Il HE MPOBOIWIACH, HO IS
CONpENIENIbHBIX TEPPUTOPUI TaKHe Pe3yJbTaThl yXKe MOIy-
4yeHbl. Tak, A7 CHHXPOHHBIX 0apaOMHCKMX KOMILIEKCOB
pe3epByapHblii d3QdekT B Y(C-natax He WCKIIOUCH, HO HE
npesbimaer 100 ner [8, 9], moaTOoMy ero Henb3sl MOJIHO-
CTBIO MCKJIFOYaTh M JJIs NMaMsITHHKOB OpoH3bl BepxHero
[TpnoOsks.

CpaBHCHHe JaT, BBIMOJIHCHHBIX 11O MaT€pHraiaM OIHUX
U TeX K€ MaMITHUKOB, peXJie Bcero o noceneHuio Ko-
neiBaHcKoe-1 n morunbHHKa Kanucrparuxa-3, momyden-
HbIX AMS-natupoBaHuem, B Hay4Ho#t jaboparopuu KHP
U JaT, T[OJIydeHHbIE TPAAUILUOHHBIM KUAKOCTHO-
CIMHTHWJUIALIMOHBIM METOAOM B POCCHHCKOM Hay4HOM
neHTpe (r. ToMCK) B LENOM IOKa3ajJo UX XPOHOJOTHYE-
ckoe cooTBeTcTBHE. OCOOEHHOCTh JaT ONmpeesseTcs pas-
HOW CTENEeHbI0 CpeIHEeKBaIpaTUUHOW omuoku. AMS-

; IMKES-160 : 270339BP JaThl MMEIOT HEOOJBLION MOBEPUTENBHBIM IHANa30H B
W* e e oy s npenenax 25-30 JIeT, B CBS3U C Y€M U XPOHOJIOTUIECKHIT
28008 ‘\\ mﬁ%m MepHos, KOTOPBIA OXBAaTHIBAIOT TAKUE [AThl, SIBISETCS
— — 9208C(96:4%) 800BC 0oJie€ KOMITAKTHBIM.

— // - [omyuennas cepusi paguoyriaepoaHBIX OAaT IO MaMsT-

HHKaM paHHero OpoH3oBoro Beka Bepxnero [Ipuo0Obs B
0P 00IIIeM COOTBETCTBYET YK€ ONMYOJIMKOBaHHBIM paHee [14—
21008P |- 18 u jp.]. UccnenoBanne HOBBIX EIYHHHCKUX OOBEKTOB H

UX JaTHPOBAaHUE MO3BOJHUT pa3pabaThIBATh IETAIBHYIO
— XPOHOJIOTHIO KOMIUTIEKCOB U BEpU(HUIMPOBATH UMEIOIIIHE-
R S B csl HapaOOTKH B W3YYEHHUHM BHYTPEHHEH NepuoIu3alliu
INGIEC  A000GIEC  80CHEC 600CIEC 400CalEC KYJbTYpBL
Calibrated date
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The use of radiocarbon dating in establishing the chronology of archaeological sites has already become an obligatory norm for
modern research. Despite the existing challenges, the analysis technique and the equipment used are constantly being improved.
There are available computer programs for calibrating radiocarbon dates to obtain absolute figures reflecting the realities of the ex-
isting calendar system. Many aspects of the effectiveness of radiocarbon dating depend on the analyzed sample. An important aspect
is the obtaining of the representative series of the data. Besides, it is desirable to conduct research in different laboratories, taking
into account certain requirements.

The purpose of this article is to present and analyze the new radiocarbon dates obtained from samples of four (including two basic)
sites of the Eluninskaya archaeological culture in the scientific laboratories of Russia and China to further develop the objective
chronology of the Early Bronze complexes in the Upper Ob area. The published dates were obtained at the Analytical Center of the
Institute for Monitoring Climate and Ecological Systems (IMCES) of the SB RAS (Tomsk). Determination of the radiocarbon con-
tent was carried out by a liquid-scintillation method on a low-background spectrometer-radiometer Quantulus 1220 of the Tomsk
Center for Collective Use of the SB RAS. The calculation of the radiocarbon age is carried out using the EasyView program. Cali-
bration of the radiocarbon age in the calendar indicators was made using the OxCal 3 program. The indicated center obtained a series
of 11 dates. In the radiocarbon laboratory of the Center for Archaeological Technology of the Institute of Archaeology of the Chi-
nese Academy of Social Sciences, conclusions were made about 5 samples. The staff of the radiocarbon laboratory of the Institute of
Geology of the Chinese Seismic Bureau (C14 Laboratory of the Institute of Geology, China Earthquake Administration), as well as
the National Laboratory of Nuclear Physics and Nuclear Technology of the Beijing University (State Key Laboratory of Nuclear
Physics and Nuclear Technology Peking University) took part in the work. As a result, a general series of 16 dates was obtained
from the following sites of the early Bronze Age: the Kolyvanskoe-1 and Berezovaya Luka settlements, the Myshyniy Log-I and
Kalistratikha-3 burial grounds. Analyzed indicators inform that the listed objects existed in the period from the 23rd to 17th century
BC which corresponds to the current understanding of the chronology of the Elunino antiquities. Comparison of the dates obtained
from the materials of the same sites, first of all from the Kolyvanskoye-1 settlement and the Kalistratykha-3 burial ground, with the
help of AMS-dating in the laboratories of China and the liquid-scintillation method in the Russian scientific center in general
showed their chronological correspondence.

The peculiarity lies in the different intervals of the error in the results and in the specificity of the samples taken. The presented dates
along with others can be used for comparative analysis in establishing the chronology of the objects of the nearest (in time and territory)
archaeological cultures, and also to form the context of the ancient history of Eurasia.


mailto:gsp142@mail.ru
mailto:tishkin210@mail.ru
mailto:zhlr@nju.edu.cn

Cepust HosbIX paduoy2nepoonsix 0am Ons NAMAMHUKOS 117

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

REFERENCES

. Svyatko, S.V., Mallory, J.P., Murphy, E.M., Polyakov, A.V., Reimer, P.J. & Schulting, R.J. (2009) New radiocarbon dates and a review of the chro-

nology of prehistoric populations from the Minusinsk basin, Southern Siberia, Russia. Radiocarbon. 51(1). pp. 243-273. DOI:
10.1017/S0033822200033798

. Polyakov, A.V. & Svyatko, S.V. (2009) Radiouglerodnoe datirovanie arkheologicheskikh pamyatnikov neolita — nachala zheleznogo veka Srednego

Eniseya: obzor rezul'tatov i novye dannye [Radiocarbon dating of archaeological monuments of the Neolithic — the early Iron Age in the Middle
Enisei: A review of the results and new data]. Teoriya i praktika arkheologicheskikh issledovaniy — Theory and Practice of Archaeological Research.
5. pp. 20-56.

. Grushin, S.P. (2009) Radiouglerodnaya khronologiya afanas'evskikh pamyatnikov Gornogo Altaya [Radiocarbon chronology of the Afanasievsky

monuments of Gorny Altai]. In: Kiryushin, Yu.F. (ed.) Rol' estestvennonauchnykh metodov v arkheologicheskikh issledovaniyakh [The role of natu-
ral science methods in archaeological research]. Barnaul: Altai State University. pp. 110-112.

. Kiryushin, Yu.F., Semibratov, V.P., Matrenin, S.S. & Grushin, S.P. (2009) Radiouglerodnoe datirovanie pogrebal'nykh kompleksov afanas'evskoy

kul'tury Gornogo Altaya (po materialam rabot v zone stroitel'stva Altayskoy GES v 20062007 gg.) [Radiocarbon dating of the Afanasevsky burial
complexes in Gorny Altai (based on materials from the construction zone of the Altai Hydroelectric Power Station in 2006—2007)]. In: Kiryushin,
Yu.F. (ed.) Rol' estestvennonauchnykh metodov v arkheologicheskikh issledovaniyakh [The role of natural science methods in archaeological re-
search]. Barnaul: Altai State University. pp. 124-130.

. Polyakov, A.V. (2010) Radiouglerodnye daty afanas'evskoy kul'tury [Radiocarbon dates of the Avanasievo culture]. In: Stepanova, N.F. & Polyakov,

A.V. (eds) Afanas'evskiy shornik [The Afanasevo Collection]. Barnaul: Azbuka. pp. 158—171.

. Svyatko, S.V., Stepanova, N.F. & Polyakov, A.V. (2017) Novye dannye po radiouglerodnoy khronologii pamyatnikov afanas'evskoy kul'tury Altaya

[New data on radiocarbon chronology of the monuments of the Afanasevo culture of Altai]. In: Derevyanko, A.P. & Tishkin, A.A. V (XXI) Vse-
rossiyskiy arkheologicheskiy s"ezd [V (21st) All-Russian Archaeological Congress]. Barnaul: Altai State University. pp. 931-932.

. Molodin, V.I., Marchenko, Zh.V., Grishin, A.E. & Orlova, L.A. (2010) Novye dannye po radiouglerodnoy khronologii pogrebal nykh kompleksov

mogil'nika Sopka-2 epokhi ranney — razvitoy bronzy [New data on radiocarbon chronology of the Sopka-2 cemetery burial complexes in the early-
developed bronze epoch]. In: Derevyanko, A.P. & Molodin, V.1. (eds) Problemy arkheologii, etnografii i antropologii Sibiri i sopredel'nykh terri-
toriy [Problems of Archeology, Ethnography and Anthropology of Siberia and Adjacent Territories]. Vol. 16. Novosibirsk: Institute of Archeology
and Ethnography of the SB RAS. pp. 240-246.

. Marchenko, Z.V., Orlova, L.A., Panov, V.S., Zubova, A.V., Molodin, V.I., Pozdnyakova, O.A., Grishin, A.E. & Uslamin, E.A. (2015) Paleodiet, radi-

ocarbon chronology, and the possibility of fresh-water reservoir effect for Preobrazhenka 6 burial ground, western Siberia: preliminary results. Radi-

ocarbon. 57(4). pp. 595-610. DOI: 10.2458/azu_rc.57.18435
Marchenko, Z.V., Svyatko, S.V., Molodin, V.., Grishin, A.E. & Rykun, M.A. (2017) Radiocarbon chronology of complexes with Seima-Turhino type
objects (bronze age) in Southwestern Siberia. Radiocarbon. 59(5). pp. 1381-1397. DOI: 10.1017/RDC.2017.24
Kiryushin, Yu.F., Grushin, S.P., Orlova, L.A. & Papin, D.V. (2007) Khronologiya Altaya v bronzovom veke (problemy radiouglerodnogo datirovani-
ya) [Chronology of Altai in the Bronze Age (problems of radiocarbon dating)]. In: Derevyanko, A.P. & Molodin, V.I. (eds) Problemy arkheologii,
etnografii i antropologii Sibiri i sopredel'nykh territoriy [Problems of Archeology, Ethnography and Anthropology of Siberia and Adjacent Territo-
ries]. Vol. 13. Novosibirsk: Institute of Archeology and Ethnography of the SB RAS. pp. 255-259.
Kiryushin, Yu.F., Grushin, S.P. & Papin, D.V. (2007) Problemy radiouglerodnogo datirovaniya arkheologicheskikh pamyatnikov bronzovogo veka
Altaya [Problems of radiocarbon dating of the Bronze Age archaeological monuments in Altai]. Teoriya i praktika arkheologicheskikh issledovaniy —
Theory and Practice of Archaeological Research. 3. pp. 84-89.
Molodin, V.I, Marchenko, Z.V., Kuzmin, Y.V., Grishin, A.E., Van Strydonck, M. & Orlova, L.A. (2012) Radiocarbon chronology of burial grounds
of the Andronovo Period (Middle Bronze Age) in Baraba Forest Steppe, western Siberia. Radiocarbon. 54(3-4). pp. 737-47. DOI:
10.1017/S0033822200047391
Kiryushin, Yu.F. (1987) Novye mogil'niki ranney bronzy na Verkhney Obi [New burial grounds of Early Bronze in the Upper Ob]. In: Kiryushin,
Yu.F. (ed.) Arkheologicheskie issledovaniya na Altae [Archaeological Research in Altai]. Barnaul: Altai State University. pp. 100-125.
Kiryushin, Yu.F., Maloletko, A.M. & Tishkin, A.A. (2005) Berezovaya Luka — poselenie epokhi bronzy v Aleyskoy stepi [Berezovaya Luka — a
Bronze Age settlement in the Alei steppe]. Vol. I. Barnaul: Altai State University.
Grushin, S.P. (2008) Khronologiya pamyatnikov rannego bronzovogo veka lesostepnogo Altaya (problemy radiouglerodnogo datirovaniya) [The
chronology of the Early Bronze monuments of the Altai forest-steppe (problems of radiocarbon dating)]. In: Tataurov, S.F. (ed.) VII istoricheskie
chteniya pamyati Mikhaila Petrovicha Gryaznova [The 7th Historical Readings in Memory of Mikhail Petrovich Gryaznov]. Omsk: Omsk State
University. pp. 80-81.
Kiryushin, Yu.F., Grushin, S.P. & Papin, D.V. (2009) Radiouglerodnaya khronologiya pamyatnikov epokhi rannego metalla Altaya [Radiocarbon
chronology of early metal monuments in Altai]. In: Kiryushin, Yu.F. (ed.) Rol' estestvennonauchnykh metodov v arkheologicheskikh issledovaniyakh
[The role of natural science methods in archaeological research]. Barnaul: Altai State University. pp. 120-124.
Kiryushin, Yu.F., Grushin, S.P. & Tishkin, A.A. (2011) Berezovaya Luka — poselenie epokhi bronzy v Aleyskoy stepi [Berezovaya Luka — a Bronze
Age settlement in the Alei steppe]. Vol. 2. Barnaul: Altai State University.
Grushin, S.P., Kiryushin, Yu.F., Tishkin, A.A. et al. (2016) Eluninskiy arkheologicheskiy kompleks Teleutskiy Vzvoz-l v Verkhnem Priob'e: opyt
mezhdistsiplinarnogo izucheniya [Eluninsk archaeological complex Teleutsky Vzvoz-l in the Upper Ob River: an experience of interdisciplinary
study]. Barnaul: Altai State University.
Zhang, L., Tishkin, A.A., Grushin, S.P., Seregin, N.N., Van, S. & Ma, Ts. (2017) Kratkie soobshcheniya o raskopkakh posel eniya bronzovogo veka v
Rossiyskom Altae [Brief reports on the Bronze Age settlement excavations in the Russian Altai]. Kaogu. 9. pp. 14-21. (In Chinese).
Grushin, S.P. (2015) Itogi i perspektivy issledovaniya poseleniya Kolyvanskoe-I v Rudnom Altae [Results and prospects of research of the Koly-
vanskoe-I settlement in Rudny Altai]. Teoriya i praktika arkheologicheskikh issledovaniy — Theory and Practice of Archaeological Research. 2(12).
pp. 40-51.
Grushin, S.P. & Milyaev, G.A. (2013) Pogrebal’nye kompleksy rannego srednevekov'ya na pamyatnike Myshinyy Log-l [The early Middle Age
burial complexes on the monument Myshinyy Log-I]. In: Shcheglova, T.K. (ed.) Polevye issledovaniya v Verkhnem Priob'e i na Altae. 2011-2012
gg.: arkheologiya, etnografiya, ustnaya istoriya [Field studies in the Upper Priobe and in Altai. 2011-2012: Archeology, ethnography, oral history].
Issue 8. Barnaul: Altai State University. pp. 19-23.
Grushin, S.P., Frolov, Ya.V. & Pilipenko, S.A. (2015) Berestyanaya pogrebal'naya konstruktsiya mongol'skogo vremeni iz gruntovogo mogil'nika
Kalistratikha 3 (Verkhnee Priob'e) [Birch bark burial construction of the Mongolian time from the Kalistratikh 3 underground burial ground (Upper
Ob Area)]. In: Tomilov, N.A. (ed.) Integratsiya arkheologicheskikh i etnograficheskikh issledovaniy [Integration of Archaeological and Ethnographic
Research]. Barnaul; Omsk: Nauka. pp. 182-184.
Swvyatko, S.V., Mertz, I.V. & Reimer, P.J. (2015) Freshwater Reservoir Effect on Redating of Eurasian Steppe Cultures: First Results for Eneolithic
and Early Bronze Age Northeast Kazakhstan. Radiocarbon. 57(4). pp. 625-44. DOI: 10.2458/azu_rc.57.18431



