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B HacToAwWwen paboTe BO3pacT apxeosIorMyecknx KepamMmyeckux usgenuii onpegenaerca
TepmontomMuHecueHTHbIM (T/T) meTogom nocne peHTreHodasoBoro aHanusa (PPA) obpasuos
KepamuKW, NOATBEPKAAOLWLEro, YTO OCHOBOM cOoCcTaBHOMN $a3oi usgennin agaaetca Keapl,. 1o
No3BOJIMNO UCMOAbL30BaTb METOAMKY NpobonoaroToBkn 6e3 BbiAeseHNA MOHOMUHEPaNbHOW
das3bl KBapua M3 Kepamuyeckoro obpasua. [nAa  onpeseneHWAa MOLWHOCTU FO40BOWM
NOrNOLWEHHON PaANALMOHHOW A03bl B MECTE PACKOMKM BblM NPUMEHEHbI NOYBO3KBUBA/IEHTHbIE
TEPMOIIOMUHECLLEHTHbIE AeTEKTOPbI HA OCHOBE OKCMAa KpeMHUA. CpefHee 3HaueHMe MOLLHOCTH
n03bl coctasuno 0,62+0,02 clp/roa. PacueT BO3pacToOB KEPaMMUKM NPOBOAMACA NOC/E NPOBEPKU
NIMHEMHOCTM HaKOMAEHUA cBeTocymm Ans o6pasuosB B 4030BOM guanasoHe go 2000 clp. Ha
OCHOBaHWM KOMMJIEKCa NPOBEAEHHbIX MCCNefOoBaHWUIiA MOAYyYeHbl JaTUPOBKU Kepamuyeckux
n3fenunii, He NPoTUBOpPEYaLLMEe apXeosorMYeCcKUM NPeACcTaBAeHNAM O BO3pacTe 3TUX U3AENUNA.
Mpepnaraetca Mcnonb3oBaTb METOAMKY ONpefefneHWUa BO3pacTa Kepamuyeckux ob6pasuos
TEPMOIIOMUHECLLEHTHBIM METOAO0M Mocae onpegeneHna ux $pasoBO-MUHeEpPasbHOro cocTasa
metogom P®A. B cnyyae ecnu npeobnagatowein mmHepanbHoW cocTaBHoW dasoi asnsertcs
KBapy, (4ona kBapua coctasnana 6onee 60% OT 06LEro cOCTaBa KEPAMUKK), aHANN3 MOMKHO
nposoaunTb 6e3 BblaeneHUa dpakuumM KBapua, B C/ydYae HaauyMAa COM3MEPUMBbIX C KBapLem
bpaKkuUUM IMUHUCTBIX MMHEPaNoB NpeaiaraeTca NPOBOANUTL BblAeNeHMe KBapLia.
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Byn ymbICTa KepaMuKanblK yarinepaid ¢asanbik Kypambl peHTreHaik dasanbik Tangay
aAicimeH TangaHfaHHAH KeliH yarinepaid, Herisri kypamgaac dasacbl KBapL, eKeHi pacTtanbin,
APXeO0NIOrUANBIK KEPaMUKa by MbIMAapbIHbIH Kacbl TEPMOIIOMUHECLLEHTTIK94iCNeH aHbIKTanaabl.
Byn, KBapy, ¢asacblH KepamuKanblK yarigeH 6enin anmacTaH, yAariHi faiblHAAy TeXHUKACbIH
KONZ4aHy MYMKiHAiriH Herizaenai. Kazba opHblHAA CiHipineTiH 403aHblH XblAAbIK MenwWwepiH
aHbIKTAy VYLWIH KpemMHUM oKcuai HerisiHgeri 6anama TepMONIOMUHECLEHTTI AeTeKkTopaap
KoNZaHbinabl. [lo3a KyaTTbl/bIFbIHbIH, opTawa mMaHi 0,62 + 0,02 clp/Kbin 6onpbl. Kepamuka
»KacblH ecentey 2000 clp aeliHri go3anap AManasoHbliHAA YAriAep YWiH XapblK COManapbiHbIH,
JKMHAKTaNybIHbIH, CbI3bIKTbIFbIH TEKCEpPreHHeH KeniH »Kyprisingi. MyprisinreH 3eptTeynep
KeWeHiHiH, Heri3iHage ocbl bylbiMmAapAblH, ¥Kacbl Typasibl apXeoNoruanblK TYCiHiIKTepre KauLbl
KeNMEeNTiH KepamMuKanblK bybiIMaapablH AaTanaHybl anbliHAbl. KEpamuKanbiK yArinepaiH, KacbliH
TEPMOIIOMUHECLLEHTTI 3AiCNeH aHbIKTayAblH a4icTeMeciH ofnapablH, pasanbik-muHepanabl
KypamblH PDA agicimeH aHbIKTaFaHHaH KeliH KoNAaHy yCbiHblnaabl. Erep 6acbim muHepanabik,
Kypampac dasa kBapu, 60bin Tabblnca (KBAPLUTbIH YeCi KepaMUKaHbIH }Kannbl KypamMbliHbiH 60%
- [laH acTaMblH Kypaca), Tangayabl KBapu, dpakumacelH 6enycis xyprisyre 6onasbl, KBapyneH
Mesiepaec ca3 MMHepangapbiHbiH dpakumanapbl bonfFaH xafmainaa KBapuTbl 6enyai Kyprisy
YCbIHbINAAbI.

TyiiH ce3pep: KepamuKa; apXxeosNorns; TePMONOMUHECLEHLMSA;, KEPaMMKAMeEH KacCblH
aHbIKTay; TEPMONIOMUHECLEHLMA apPKbINbl }KaCblH aHbIKTay.
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In this work, the ages of archaeological ceramics were determined by the thermoluminescent
method after X-ray diffraction analysis (XRD) of ceramic samples, which confirms that quartz is the
main component phase of the products. This allowed to use the sample preparation technique
without isolating the quartz phase from the ceramic sample. Silicon oxide based soil-equivalent
thermoluminescent detectors were used to determine the annual absorbed dose rate at the
sampling site. The average dose rate at sampling site was 0.62 + 0.02 cGy/year. Calculation of the
ceramics ages was carried out after checking the linearity of lightsums accumulation for samples in
the dose range up to 2000 cGy. Based on the performed studies, the ages of the ceramic products
were determined that do not contradict to archaeologists dating of these products. It is proposed
to use the procedure for determining ceramic samples by the thermoluminescent method after
their phase composition identification by XRD. In the case of the predominant mineral composition
of quartz phase (the proportion of quartz is more than 60% of the total composition of ceramics),
the measurements can be carried out without the quartz isolating; while presence of clay mineral
fractions commensurate with quartz levels can lead to the separation of the quartz.
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dating.
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1. BBepeHue

BonbWMHCTBO Kepamunyeckux obpasLos, noa AercTBUEM
bOHOBOro MOHM3UpPYIOLWLEro U3nydeHus (ganee no Tekcty UK)
OKpYy)alowein cpeabl, MOryT noriowaTb 3Hepruio WU un
aKKyMyn1MpoBaTb ee 3a cyeT AedeKTOB KpucTannmuyeckomn
peweTkn B BuAe 06pa3oBaBLUMXCA Nap 3NEKTPOHOB/ABIPOK.
[aHHbil 3G deKT xapaKTepeH ANa TaKUX MMHEPANoB, KaK KBapL,
W nonesble WNaTbl, ABAAIOWMXCA COCTaBHbIMU KOMMNOHEHTaMM
Kepamuku.  Hebonblwoe  HarpeBaHWe  NpPUBOAUT K
BbICBOBOXKAEHMIO 3aXBaY€HHbIX B AedeKTax KpUcTananyeckom
peLleTKU 3NEeKTPOHOB Y PEKOMBMHALMK AbIPOK CO CBEYEHNEM

B pasHblX AgManasoHax CBeTa C  WMHTEHCUMBHOCTLIO,
nponopuMoHanbHOM  nornouweHHon pose[l]. Tak  Kak
M3roTOB/IEHWE, a TaKKe  WCMO/Jb30BaHWE  KepamMuKu

noApasymeBaeT ee 06XKUr NPU BbICOKMX TemnepaTypax U Tem
CaMblM BbICBOBOXAEHWE BCeW HAKOMNEHHON 3Hepruu, To
MOXHO CKasaTb, 4YTO MOCAe MOoCAefHero HarpesaHuA
NPOUCXOANUT OB6HYyNeHWe HaKOMIEeHHOM 3HeprMn M npouecc
HaKONNEHUA 3HEepPrMn BO30GHOBAAETCA C MOMEHTA BpemeHu
nocne obxkura. B Hayane 1960-x rr. [2] Ha ocHoBe gaHHOro
addeKTa 6bin NpeanokeH meTos onpeneseHns BospacTta u
Ha3BaH TEPMONOMUHECLEHTHBIM AaTUpOBaHMeEM.
Bnocneactsmm 66110 ony6MKOBaHO MHOXKeCTBO paboT no ero
MoAMdUKaLUM U MPUMEHEHMIO K JAaTUPOBAHMUIO KepaMuKK [3-
5] HapAAy C reoNIorMYeckMMmn MatTepranamm.

B paboTax npuBOAATCA  pasauyHble
Npo6onoAroToBKM 06pasLia M KOHCTaTUPYeTCA, YTO 3TO OAWH
M3 BaKHbIX 3TanoB TepMoNtOMUHecLeHTHoro (T/1) aHanusa [6-
10]. Uenblo npobonoAroToBKM ABAAETCA  BblAeNeHue
MOHOMMHEpPaNbHOM $ha3bl KBAPL,A U3 KEPAMUKK ANA YAYYLLIEHUA

crnocobbl

BOCMPOU3BOAUMOCTHU 7 [,0CTOBEPHOCTH Tepmonto-
MWHECLLEHTHOTO CUTrHafa U WUCKAKYEHUA BIUAHWUA BEPXHEro
c/10A, Haxo4MBLIEroca noa BAnAHWem anbda-yactuy,. B cnyyae
NPUMEHEHMA KBapLa MOXHO MPaKTUYECKU UCKAOYUTD
cobCTBEHHOE PAAMOaKTUBHOE U3/IyYEHUE U HE PACCUMTbLIBATb
ero BKaag, B curHan T/1, Tak KaK Yalye BCero MmHepasbl KBapLa
He CcoAep)KaT 3HAYUTeNbHOTO0 KOJIMYECTBA pPagMOaKTUBHbIX,
L,0NTOXUBYLLMX U30TOMOB.

MpuHuMnmManoHaa npobnema TN-metonos —
onpefesieHMe MOLLHOCTM T[OA0BOM MOM/OWEHHOW A03bl,
KOTOpaA 4alie BCEro pacCyMTbiBAeTCA KOCBEHHbIM MyTeM U3
BK/lafa pPaAWOAKTUBHOINO M3/y4YeHMA W30TONOB Kanua-40,
paauna-226, ypaHa, TOpuAa U APYrMx M30TOMOB, BXOAAWMX B
cOoCTaB rpyHTa B mecTax npobootbopa. B 3aBucMmoctu oT
cnocoba pacuyeTa CpefHEero cogepyKaHus pPagUMoaKTUBHbBIX
M30TOMNOB B MOYBE 3HAYEHMA MOLLHOCTU rOA0BOW A,03bl MOTYT
BapbMpOBaTbCA.

TakMm 06pasom, MOMKHO CKasaTb, YTO meToguKu T/1-
[ATUPOBaHMA  COCTOAT M3  npobonogrotoBkM obpasua,
n3mepeHuns CBETOCYMMblI W onpeaeneHua
MOLLHOCTM Trof0BOM A03bl B MecTe oTbopa npob pacKomnku.
PaccuntaB Bce napameTpbl, MOXHO OLEHWUTb BO3pacT
apxeosiornyeckoro ob6bekTa. CylecTByeT HECKOIbKO cnocobos

HaKOMNJIEHHOM

namepeHuna HaKoMAeHHoM’ CBETOCYMMbI, CaMbIM 3¢¢eKTVIBHbIM
MOXHO CYUTATb perncTpauuto d)OTOHHOFO n3nyvyeHnAa npu
nomoLLn GOTO3NEKTPOHHBIX YMHOXKUTENEN U AETEKTOPOB.

B faHHOM paboTe aBTOpamm NpeasiaraeTcs UCNonb30BaTh
MeTOAMKY onpesesieHVs BO3pacTa KepamMuuyeckux o6pasuos
TEPMOIOMMUHECLEHTHBIM METOAOM MOC/Ie OnpefesieHns ux
$a30BO-MMHEPANbLHOro COCTaBa METOAOM PeHTreHoha3oBoro
aHanusa (P®A). MNpeanaraetca MCNo/ib30BaTb TEPMOJIOMMU-
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HECUEHTHbIA MmeToad, ANA [AaTUPOBaHMA aApPXeoornyeckom
KepamMKK Nocne aHa/in3a ee Ha cofeprkaHue KBapLua MeToLom
P®A. B cnyyae ecau npeobnagatowen
cocTaBHOM ¢as3ol ABnAeTcs KBapy, (B Hawem cayyae AonA
KBapua cocTaBnana bonee 60% oT 06LLEro COCTaBa KEPAMUKK),
aHa/IN3 MOXKHO NPOBOAUTL 6e3 BblaeneHua Gppakumm KBapua
no metoaukam [11,12], B cayyae HaAMuUA COU3MEPUMBbIX C
KBapuem ©pakuMM FAMHUCTBIX MWHEpPanoB npeanaraeTca
NnpoBOAMTL BblAeNeHNe KBapLLa, onucaHHoe B paboTax [6-8].

MUHepanbHOM

2. dKcnepumeHT

B KkauyecTBe 06pasyoB ucnonb3osanacb npesocTas-
NIeHHaA  apXxeo/iorMYecKol  3Kcneauumei
KasHY wum. anb-dapabu kKepamuka u3
packonok KypraHa OpuKkTu (AnmaTuHcKasa obnactb). Obpasubl
6bIN1 U3BIEYEHbI U3 Pa3HbIX y4acTKOB (Ambl 2, 3 n 4) Ha rnybuHe
1,7 MeTpOB OT YPOBHA BbICOTbI KypraHa, Npw 3TO BbICOTA LWAMNKK

nabopatopum
«leoapxeonoruna»

KypraHa coctasuna 1,2 m. Mpu M3BNEYEHUN KepaMUYECKUX
06pa3LoB 13 nNoysbl HblNa MaKCMManbHO cobatoAeHa TEXHUKA
npo6ooTt6opa. Mocne n3BNEYEHNA U3 pacKona Kepamuka bbina
HemenNeHHO YynakoBaHa
naKkeTbl C Le/bto 3alMTbl OT BO34ENCTBUA YAbTPadUONeToBbIX
N MHOPAKPACHbIX U3NYYEHUNA.

Ona  T/-patnposBaHuAa Bbl6paHbI
KepaMUYecKkux msgennin. B uensx noaTsepAeHUA Hanuuus
¢dasbl KBapLa B cOCTaBe Kepamuku 6bin nposeseH POA-aHanus
o06pasuyos.

TepMoONtOMUHECLLEHTHOE A3TMPOBAHWE NPOBOAMAM MO
cnepytolein meToauKe:

1. MMpobonodzomoska 0bpa3yo08

MpobonoarotoBka o06pasuoB 6bina npoBeaeHa 6es
BblaeneHMa ¢as3bl KBapua. BepxHuit cnoli Kepamuku 6bin
yaaneH (0,5-1 Mm) [NA UCKAKOYEHUA BAUAHUA U3NYYEHUU

B Henpo3padHble nAacTuKoBble

6binn HECKO/NbKO

anbda-yacTuL, Ha KpuBylo TepmoBbicBeumBaHuA. Obpasel,
Aanee 6bln M3MenbYeH B araToBOW CTYMKe AN AOCTUXKEHUA
OAHOPOAHOCTU U YCPeAHEHHOCTH
npoueaypa romoreHvsaumm o6pa3LoB MNpUMeHsnacb B
pabotax [2,3]. Kaxgbii obpasey 6bin1 pa3genieH Ha 4yeTbipe
yactu: 1-a 6e3 obnyyeHus; 2-1, 3-a, 4-a 4yacTu 661N 06NYyYEHDI
po3amu B 700, 1500 1 2000 clp cOOTBETCTBEHHO.

2. NUamepeHue T/1-ceemocymmel HeobayyeHHbix 06pa3yos
rnocse npobonod20mosKu

B HacTosiwen paboTte Obin MCNONBb30BAH JIMHEWHbIN
peXMM Harpesa co ckopocTbio 2-4°C/c no 450-500°C.

3. WUsmepeHue T/I-ceemocymmel 06pazyos
1a60pamopHo20 06s1yyeHus 8bI6PAHHBIMU 003aMU

Tako nopxon 6bin BbiOpaH A/1a BbIABNEHUSA Mopora

coctaBa. [logob6Has

nocne

HacblWeHUa y Kepamuku. [anee 6binM nNpoBefeHbl cepuum
aHa/IM30B Ka)KAoM 4acTM Bcex 06pas3yoB ANA MOAYYEHMA
yCpeAHEeHHbIX AaHHbIX.

4. OnpedeneHue 200080l noznoweHHol 0036l 8 Mecme
u3eae4eHus KepamuKu U3 NamamHuKa

B KaXAyl0 pacKomaHHyio AMy Ha raybuHe HaxodokK
06pasyoB  Kepamuku  6biaun

3aN10XKeHbl O03MMeTpPbl C

[EeTEeKTOPaMM Ha OCHOBE HATPUIN-CUNNKATHOM CTEKTIOKEPaMUKK
TNA-K [13], ynakoBaHHble B N1IAaCTUKOBbIE MaKeTbl 4/1A 3aLLNTbI
OT TPYHTOBbIX W AOXAEBbIX BOA,. Mcrnonb3yemble AeTEKTOpPbI
66111 NpeaBapuTeNbHO 06HYNEeHbI NporpeBaHmem npu 800°C B
TeyeHue 15 muH. na focToBepHOCTM BCe AMbI 6b1 v 06paTHO
3aKOMaHbl, 4YTOObl AOCTUYL TOYHO TAKUX KE EeCTEeCTBEHHbIX
YCN0BUM, 4TO BblAN 4,0 U3BNEYEHUA KepaMUKK. o ucteyeHuu
OfHOrO  MecsAua  JeTeKTopbl  OblAM  M3BNeYeHbl WU
npoaHanm3snpoBaHbl Ha ATY-01M (000 «HMNM «/1T», Poccua).
[Ona  HaxoXAeHMA rpafynpoBoYHOro KoadduumeHTa AnA
onpeaeneHuns 2,03bl 061y4eHNA AeTEKTOPOB, AONOJHUTENbHbIE
0OHyNeHHble [EeTeKTopbI ThO-K 6b1an 06/1yyeHbl
peHTreHoBCKMM usnyvyernem B 700, 1500 n 2000 clp u nocne
npoaHann3npoBaHbl Ha ATY-01M.

5. OnpedeneHue so3pacma KepamuyeckKux obpasyos Ha
OCHOBE€ 10/1yYeHHbIX OaHHbIX

Ona usmepeHua TJ/1-curHana MWCMNO/Ib30BaAN CUCTEMY
AOTY-01M. pe3ynbTatoB  He
npesbiwana 20% u BKAKOYANA OTHOCUTE/IbHbIE MOrPELIHOCTY,

CymmapHaa MorpewHocTb
CBfI3aHHbIe CMOrpewHoCcTAMM 0Tbopa Npob, npobonoaroToBKy,
nsmepenus T/l-ceeTocymmbl obpasua M pacyeta nsaowagu
obpasyos
KEPaMUKKU Bbii onpenenieH NOPOLWKOBbIM AUDPAKTOMETPOM
MiniFlex 600 Rigaku (Hopewell Designs Inc., CLLA) ¢ meaHbIm
KaTogom. JlabopaTopHoe 061y4eHNe Kepamuryecknx o6pasLos

cBeToCcyMmmbl.  ®a30BO-MUHepanbHbIM  CcOCTaB

NpoBOAMNOCH Ha PEHTreHoBCKoW ycTaHoBKe Hopewell G-10/
X80-225 (Hopewell Designs Inc., CLUA).

3. Pe3ynbTaTthbl U 06CcyKAEHUE
C uenbto onpeneneHns OCHOBHOW MUHEPANOrMyeckomn

dasbl nposeaeH OBYX
NPOWN3BOJ/IbHO B3ATbIX 06Pa3L0B KepaMUKU. PeHTreHorpammbl

6bIn peHTreHoda3oBbI  aHanu3
npueegeHbl Ha pucyHke 1. AHanu3 [AaHHbIX MOKasan, 4To
OCHOBHasA MUHepanbHaa ¢asa AByX 06pasLOB KepaMUKU —
KBapL, paccunTaHHasa ero fona B obuwem obbeme 06pa3LoB
Bapbuposanacb B npegenax 60-80%. lpu 3TOM Hanuuue
APYrMX MuHepanbHbix a3 He onpeaeneHo B KOAMYECTBAX,
npesbIWAWKUX Npeaen obHapyKeHUA STUM MeTOA0M. Takum
ob6pasom, bbl1a NoATBEPKAEHA BOSMOXKHOCTb UCMO/Ib30BaHMA
TEPMOIIOMUHECLEHTHON MEeTOAMKM onpejesieHUA BO3pacTa
Kepamuyeckux usaenunin 6es nssneyeHus Kkeapua us obpasuos,
npeanoskeHHas 8 [11]. HageXHOCTb METOAMKM YBENNYMBAETCSA
npyv U3MepeHMn MOLLHOCTU FOA0BOM A03bl HA MECTe PACKOMKW.
B paHHOM cnyvae npoBOAMIOCH NPAMOE U3MepPeHUe rofoBoMn
[03bl NPV NOMOLUM TEPMOIIOMUHECLEHTHbIX AEeTEeKTOPOB Ha
ocHose  SiO, (T/14-K) [13]. NPUYMHON  KnX
MCMNONb30BaHUA ABNAETCA CXOXECTb MPUHUMNA AelcTBUA
[EeTeKTOPOB C HaKOMWUTENbHOW CNOCOBHOCTbIO KepamMnyecKmx
obpasuoB 3a cyeT 06pasoBaHMA Nap 3/MEeKTPOH — AbIPKa,
JIOKANU3YIOLWMXCA B KPUCTANANYECKUX AedeKTax.

Tak KaK y Kepamuuyeckux 0b6pasuoB, Kak U y Apyrux
B86/113K

OcHoBHoOW

MaTepuanos, CyLEcTBYeT MOMEHT HacblleHus,
KOTOPOTrO HaKoM/eHWe 3HepruM CBETOCYMMbI NPOUCXOAMUT MO
HeNuHelHOMY 3aKoHY, obpasubl cnegyeT 06aydyatb f03amu
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PucyHok 1 — Pe3synbTaThl peHTreHo$a3oBoro aHanM3a Asyx NPOU3BO/IbHO B3ATbIX 06Pa3L0OB KepamMUKK

HU}Ke nopora AaHHOro HacblweHusa. Ha pucyHke 2 usobpa-
KeHbl rpaduKm, yKasbiBalolWme Ha JIMHEMHOCTb HaKOM/eHUA
403bl 06pasuamMu KepamMuKWM, TaK KakK Npu  AOCTUNKEHUU
HaCblWEeHHOCTU KpuBaa Bblwia 6bl Ha nNNato M M36bLITOK
W3/ly4eHUA yKe He noraowanca 6bl. CnegosBaTenbHo, AaHHble
Kepamuuyeckne o06pasubl MOXKHO 06/y4aTb [fgo3amu B
avanasoHe go 2000clp v no KaxaoW BbibpaHHOM po3e
obnyyeHua (700, 1500 mn 2000 clp) BO3IMOXKHO paccymMTaTtb
Bo3pacT o6pasuyoB. Ha ocHoBe paHHbIXx T/l-curHanos
061y4YeHHbIX U HeobnyyeHHbIX 06pa3LLoB 6blM MOCTPOEHbI

KpuBble TepmoBbicBeuMBaHUA (pucyHOK 3). Mo rpadukam

BUOHO YyBe/M4eHNe WUHTEHCUBHOCTU TN-curHana no mepe

pocta pAo3bl  0bnyyeHus. [pu npoBefeHUM  aHanu3a
obpasua2, obnyyeHHoro posoit B 700clp, He yaanocb
nonyyuTb KauyeCTBEHHbIX TN-curHanos BC/AeACcTBUE
TEXHUYECKMX Henonazok npubopa.

Ha ocHoBaHuWM pgaHHbIX TJ/I-CUFHAaNOB AOETEKTOpPOSB,

NMOMELLEHHbIX B MOYBY HAa MeCTe PACKOMKM U WUCKYCCTBEHHO
06yuYeHHbIX pasHbIMW f03amu, 6blAM NpoBeAEHbl pacyeTbl
MOLLHOCTM roaoBoi A03bl (Tabnuua 1l). Bce pacyeTbl 6bian
npoBeAeHbl MHTErpaNbHbIM METOAOM, T.€. C UCMO/Ib30BaHNEM
TEPMONOMUHECLEHTHOW CBETOCYMMbI.

PUCYHOK 2 — 3aBUCUMOCTb MHTEHCUBHOCTU CUTHANA OT NOMOLWEHHOW 4,03bl 061yYeHUn
(a— obpasey 1; 6 — obpaseu 2; B — obpasey 3)
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PUCYHOK 3 — KpuBble TepMOBbICBEYMBAHMA HEOBNYUYEHHbIX M 06/1y4eHHbIX 06Pa3LLOB KEpaMMUKK
(a —obpasew 1; 6 — obpaseL, 2; B — obpasey, 3)

Tabauua 1 — [laHHble 41A pacyeTa MOLHOCTM rog0B0M 4,03bl

MapameTpbl 06nyyeHHble feTeKTopbl [leTeKTopbl C MecTa packonok
[o3a 06nyuyeHus, clp 700 1500 2000 -
CpepHee 3HaueHMe CBETOCYMMbI, S_, Y. €. 1,31-108 3,08 - 108 3,50 108 9,72 - 10°
MonpaBouYHbIit KO3 duumeHT, K 1,87 - 10° 2,05-10° 1,75 - 10°
CpegHee 3HaYeHue KoadoduLmeHTa, ch 1,89 10° i
MouwHoCTb 403bl B MecAL, clp/mecsl, 0,051
MouwHocTb 403bl B rog, P, clp/rog, 0,62
lpaayvpoBoYHbIA KoaddpuumeHT (K) gna aeTekTopos u Bo3pacTbl  Kepamuuyeckux  obpasuos  (Tabauua 2)

MOLLHOCTb rog,0801 4,03bl (P) 66111 paccymMTaHbl N0 C/ieAYHOLLUM
dopmynam:

Sep._ ()

K:

)
Dogn.

roe S — cpejHee 3HaYeHWe CBETOCYMMbl AETEKTOPOB
npu Kaxaom fose obnyuenun, D . — no3a obnydeHus;

_ Sd (2)
P l

rae S,— cpegHee 3HayeHWe CBETOCYMMbl AETEKTOPOB C
MecTa PacKOMKM, B 4aHHOM Cay4yae 3a O4WUH MecsL,.

paccunTbiBanuch no popmyne

A=2 (3)
P’

rae D — ob6wan nornoweHHan f03a paguaunm obpasuom
33 BeCb nepuwog; P — cpeaHAA MOLWHOCTb rof0BOW A,03bl MO
pernoxy.

BennunHa rogoBoi f,03bl MO PErMOHY, rae NPoBOAUINCH
packonku, sapbupyetca o1 0,4 pno 0,6 clp/roa,.

3HauyeHue D paccumTbiBaeTCA caeayowmm obpasom:

D_ Sheo6a. X Dosa.
S061.—SHeob.

)
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Tabnunua 2 — Bospact oTo6paHHbIX Kepamuuyeckux 06pasLos Kepamuyeckmx  o6pasyoB  M34enui,  HalgeHHbIX B
apXeonornyecknx packonkax KasaxctaHa C npuMMeHeHMem
Losa, clp Bospacr, niet npeaBapuTeNbHbIX AaHHbIX peHTreHodasoBoro aHanusa.
O6pasel 1 O6pasel 2 O6pasel 3 CnegyeTr  OTMETUTS, ;TO mvcnonbaoBaHme I\:\ETO,CI,MKVI
npeanonaraet psag TpeboBaHM M OrpaHWYeHuin, cpeau
700 2589 - 966 pea PAA TP P pea
KoTopbIx [11]:
1500 2693 2124 1613

— HeobxoaMmocTb cobntogeHus Bcex TpeboBaHUI K
2000 2237 2107 1509 annapaType v npo6ooTt6opy;
— Heob6X04MMOCTb Hannuua cepum 06pasLoB ¢ 6ANIKUMM

¢M3MKO-XMMVHECKVIMM XapaKTepuUctuhkamum, Kpome TOrO,
roe 506” n SHeoﬁﬂ — CpeaHue 3Ha4YeHUA CBETOCYMMbI HanuMuma xota 6bl Oo4HOro o6pa3u,a C XpOHOﬂOFM‘-lecKOVI
TepmosbiCBe4YnBaHUA o6nyquHoro n HeO6/1\/‘-leHHOF0 I'IpVIBFI3KOI71.

o6paau,os; Doﬁn — Be€/IMYNHA 03bl NCKYCCTBEHHOTO 06/'Iy‘-leHMF|.

MonyyeHHble  3HAYeHUA BO3PACTOB  KepaMMYECKMUX BnaropgapHoctu
apxeosiornyeckmnx obpasuos (Tabanua 2) XopoLwo cornacytTca
C npeacTaBAEHUAMM apXeonoroB — aBTOPOB [AaHHOrO Pabota 6blna  npoduHAHCMpOBaHa  MNPOrpPaMmoit
nccnenosaHuA (asTopbl: bekcenTos [LT., OcnaHos E.B.). BR05233709 «WcTopusa un KynbTypa Benukoli ctenn» no teme
«M3yyeHne BO3MOXHOCTU npuMeHeHns MeToA0B
4. 3aknoueHue eCcTeCTBEHHbIX HayK B apXe0/I0rMyeCcKmUx NccnesoBaHmAx».
Takum obpasom, ycnewHo anpobupoBaHa

TeEPMONIOMUHECLEHTHAA MEeTOAMKa onpeaeneHnAa BO3PACTa

Nutepartypa

1 Fleming S.J. Thermoluminescence techniques in archaeology. — New York: Oxford University Press, 1979.
2 Aitken M.J., Tite M.S., Reid J. Thermoluminescent dating of ancient ceramics // Nature. — 1964. — Vol.202, 1s.4936. — P.1032-
1033.
3 Fleming S.J. Thermoluminescent dating: refinement of the quartz inclusion method // Archaeometry. — 1970. — Vol.12, Is.2.
—P.133-143.
4 Zimmerman D.W. Thermoluminescent dating using fine grains from pottery // Archaeometry. —1971.-Vol.13, Is.1. - P.29-52.
5 Mejdahl V. Thermoluminescence dating based on feldspars // Nuclear Tracks and Radiation Measurements (1982). — 1985. —
Vol.10, Is.1-2. — P.133-136.
6 Nishimur S., Horinouchi T. Thermoluminescence ages of some quartz in fault gouges // Journal of Physics of the Earth. — 1989.
—Vol.37, Is.5. — P.313-323.
7 Bacci C., Bernardini P., Furetta C., Rispoli B., Sanipoli C., et al. Thermoluminescence dating of archaeological ancient roman
potteries // Rendiconti Lincei. Scienze Fisiche e Naturali. —1991. — Vol.2, Is.2. — P.117-129.
8 Sekkina M., Fiki M.E., Nossair S.A., Khali N. Thermoluminescence archaeological dating of pottery in the Egyptian pyramids
zone // Ceramics-Silikaty. — 2003. — Vol.47, Is.3. — P.94-99.
9 Takamiya H., Nishimura S. Thermoluminescence ages of some volcaniclastic materials // International Journal of Radiation
Applications and Instrumentation. Part D. Nuclear Tracks and Radiation Measurements. — 1986. — Vol.11, Is.4-5. — P.251-257.
10 Wintle A.G. Luminescence dating: laboratory procedures and protocols // Radiation measurements. — 1997. — Vol.27, Is.5-6.
- P.769-817.
11 Komarova Y.M., Aluker N.L., Bobrov V.V, Sorokina N.V. Thermoluminescent dating of archaeological pottery // Inorganic
Materials. —2011. — Vol.47, Is.5. — P.544-548.
12 Aluker N.L., Bobrov V.V,, Suzdaltseva Ya.M. Parameters of traps essential for thermoluminescent dating of archaeological
ceramics // Inorganic Materials. — 2015. — Vol.51, Is.2. — P.182-186.
13 Aluker N.L., Suzdaltseva J.M., Herrmann M., Dulepova A.C. High-efficiency thermoluminescent detectors for measuring the
absorbed ionizing radiation dose in the environment // Instruments and Experimental Techniques. — 2016. — Vol.59, Is.5. — P.733-
739.

References

1 Fleming SJ (1979) Thermoluminescence Techniques in Archaeology. Oxford University Press, New York, USA. ISBN 978-
0198599296

ISSN 1563-0331 Chemical Bulletin of Kazakh National University 2020, Issue 3
elSSN 2312-7554



10 TepMONOMUHECLEHTHBIN U peHTreHoha30Bbli MeToabl B 4aTUPOBAHUN KEPAMMKM. ..

Aitken MJ, Tite MS, Reid J (1964) Nature 202(4936):1032-1033. https.//doi.org/10.1038/2021032b0

Fleming SJ (1970) Archaeometry 12(2):133-143. https://doi.org/10.1111/j.1475-4754.1970.tb00016.x

Zimmerman DW (1971) Archaeometry 13(1):29-52. https://doi.org/10.1111/j.1475-4754.1971.tb00028.x

Mejdahl V (1982) Nucl Tracks Rad Meas 10(1-2):133-136. https.//doi.org/10.1016/0735-245X(85)90019-5

Nishimur S, Horinouchi T (1989) J Phys Earth 37(5):313-323. https://doi.org/10.4294/jpe1952.37.313

Bacci C, Bernardini P, Furetta C, Rispoli B, Sanipoli C, et al (1991) Rend Lincei-Sci Fis 2(2):117-129. https.//doi.org/10.1007/
BF03001416

8 Sekkina M, Fiki ME, Nossair SA, Khali N (2003) Ceram-Silikaty 47(3):94-99.

9  Takamiya H, Nishimura S (1986) Nucl Tracks Rad Meas 11(4-5):251-257. https.//doi.org/10.1016/1359-0189(86)90042-7

10 Wintle AG (1997) Radiat Meas 27(5-6):769-817. https.//doi.org/10.1016/51350-4487(97)00220-5

11 Komarova YM, Aluker NL, Bobrov VV, Sorokina NV (2011) Inorg Mater+ 47(5):544-548. https://doi.org/10.1134/
50020168511050128

12 Aluker NL, Bobrov VV, Suzdaltseva YM (2015) Inorg Mater+ 51(2):182-186. https://doi.org/10.1134/50020168515020016

13 Aluker NL, Suzdaltseva JM, Herrmann M, Dulepova AC (2016) Instrum Exp Tech+ 59(5):733-739. https://doi.org/10.1134/
5002044121605002X

N o b~ wN

BecTHuK KasHY. Cepua xummyeckada. — 2020. — Ne 3


https://doi.org/10.1038/2021032b0
https://doi.org/10.1111/j.1475-4754.1970.tb00016.x
https://doi.org/10.1111/j.1475-4754.1971.tb00028.x
https://doi.org/10.1016/0735-245X(85)90019-5
https://doi.org/10.4294/jpe1952.37.313
https://doi.org/10.1007/BF03001416
https://doi.org/10.1007/BF03001416
https://doi.org/10.1016/1359-0189(86)90042-7
https://doi.org/10.1016/S1350-4487(97)00220-5
https://doi.org/10.1134/S0020168511050128
https://doi.org/10.1134/S0020168511050128
https://doi.org/10.1134/S0020168515020016
https://doi.org/10.1134/S002044121605002X
https://doi.org/10.1134/S002044121605002X

	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack

