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BYJITAPCKHUE MOHETbBI XAHA ITYJIAJIA
MN3MEPCKOI'O KJIAIA!

© 2021 . A.W. Byrapues, I1.H. IleTrpoB, A.3. Cunrary/jinxa,
A.I. Cutnukos, E.®@. IlajixyTaiuHoBa

B cratee paccMOTpeHBI MOHETHI OyNTapcKoil YeKaHKH 30J0TOOPABIHCKOro xaHa Ily-
naga (1407-1410), otnoxuBmmecss B M3mepckom kimage. OO1iee KOIUYECTBO IUPXaMOB
C UMEHeM 3Toro xaHa jgocturaer 220 sx3eMIusipoB. [Ipyu M3ydeHUM BECOBBIX XapaKTepH-
CTHK MOHET OBUIO YCTAQHOBIJICHO, YTO MojJa cooTBeTcTByeT 3HadeHuto 0,73+0,02 . Mccre-
JIOBaB JIEMEHTHBIM COCTaB IIOBEPXHOCTHOTO CJIOSt MOHETHOTO MeTauia 50 qupXxamoB, aBTo-
PBI YyCTAaHOBMJIM KOJMYECTBO cepedpa, Menu M JAPYTUX 3IeMeHTOB: cepedbpo — 80,8-82,7%;
menb — 15,2-16,9%; 3omoto — 0,5%, octanbHble cocTapistonme — okono 1,7%. CpaBHe-
HHUE Beca M JIEMEHTHOTO COCTaBa IIOBEPXHOCTHOTO €10 MOHET [lymana m mpenslaymero
npaButens — xana [1lagubexa, MOMOIIIO yCTaHOBUTH HE3HAYUTEIILHOE ITOHIKEHNE Beca OyiI-
rapcKuX MOHET. ABTOPHI JIeNIaloT BBIBOJ O TOM, uTo nipu Ilynane B Bynrapckom pernone us-

MCHCHHUI B MOHETHOM JieJie B BUIC peopM HE POU3BOAMUIOCE.

KuroueBble ciaoBa: apxeonorus, [xyunnsl, bynrap, Hymu3MaTnka, Tupxam, KiIag, XaH
Ilynan, XV B., METposIOTHS, MOHETHBIA METAJLIL.

OpanM u3 Hamboree c1abo M3y4eH-
HBIX MEPUOA0B UCTOPUHU 30J0TOH Opbl
U ee pacnaza Ha OTAENbHbIC XaHCTBA SIB-
nsercs XV B. HecucremaruszupoBaHHbIE
CBEIICHHSA O IOJIUTHYECKOH HCTOPUU U
ee BJIMSHUM HA TOBAapHO-ACHE)XHBIE OT-
Houmenust B CpenneM IloBomkbe He mo-
3BOJISIIOT OLCHUTh 3KOHOMHYECKOE CO-
CTOSIHME peruoHa B XV B. M NPUUYUHBI
3aMEIICHUS. 30JIOTOOPABIHCKOM MOHET-
HOH CHCTEMBI Ha PYCCKYI0 UYEKaHHYIO
nponykuuto. IlonHoneHHas XapakTepu-
CTMKAa JMHAMHKH TOBAapHO-IEHEXHBIX
OTHOLICHUI HEBO3MOXHA 0€3 yCTaHOB-
JICHUS! XPOHOJIOTMM YEKaHKH MECTHOH
MOHETBI, a TaKXe MapaMeTPOB MOHET-
HOH mponykuuu Byarapckoro MoHETHO-
I0 TNPOU3BOACTBA, ITOCKOJIbKY HMEHHO
BeC MOHET W mpoba cepedpa aupxama
MTO3BOJISIIOT OOHApYXHUTh U 3a(UKCH-
poBarh mpouecchl pedopMHUPOBaHUS B
MOHETHOM Jejie. AKTyalbHOCTb TEMbI
00yCIIOBIIMBAETCS] BO3MOJKHOCTBIO yCTa-
HOBJICHHSI ATAIIOB JICHEXKHOIo oOpale-
HHUS CepeOpSHBIX MOHET COOCTBEHHOU
yexkanku B IloBomxbe B XV B., 9TO T10-
3BOJINT BBISIBUTH OCOOEHHOCTH TOBAap-

HO-JICHE)KHBIX OTHOIICHWI B BHJIapare
M OLIEHUTh OTHOCHUTEJIbHOE dKOHOMHYE-
CKO€ cocTosiHMe pernoHa. Haywnas HoO-
BH3HA HAIIEr0 HCCJIENOBAHUS COCTOMUT
B HCIIOJNB30BAaHUM HEPa3pyIIAOIIETo
METOa PEHTTeHO-(PITyOPECIIEHTHOTO
aHaJIM3a 3HAYUTEJILHOTO MAaCCHBA MOHET,
MOJOOPAaHHBIX IO SYMUTEHTaM W Ha3Ba-
HUSM MOHETHBIX NIBOPOB. C IOMOIIBIO
9TOr0 METOJa MBI UMEEM BO3MOYKHOCTH
YCTaHOBUTh XPOHOJOTHIO JEHEKHBIX
pedopm B MoHeTHOM 1ene [10BOIDKES B
XV B. 3a ocHoBy OblT B3aT M3Mepckwii
kian’. Cucremarusanys CBEACHHUH O
MTEMICIBPHON TPUHAIICHKHOCTH, Be-
COBOM M XHMHYECKOM COCTaBE OKOJIO
2000 kJ1aJIOBBIX 3K3EMIUISIPOB T03BO-
JUT co3/iaTh 0a3y Uisd JalbHeHImero
M3y4eHUs] OCOOCHHOCTEW OPABIHCKUX
MOHeT XV B., a TaKXe A IPyrux HcC-
CIIeZIOBaHUI B OOJIACTH MCTOPHWH, apxe-
OJIOTHH, HYMHU3MAaTHKH, aHATHTHYECKUX
M3BICKaHUH.

B xonme wusywyenuss moner W3mep-
CKOTO KJaJa HaMH YyxXe Obud pac-
CMOTpPEHBI ~ METpOJIOTHYECKHe Tapa-
METPhI TPYIIbl  OyJArapCKUX® MOHET

! MccemoBanme BBITIONHEHO TIpH (pruHAHCOBOH momaepxke PODU B pamkax HaydHOTO Mpo-
exta Ne 19-09-00485. A «XuMu4ecKuil cOCTaB CIJIaBOB YEKAaHHON MPOIYKIIMM MOHETHBIX JIBO-
poB XV Beka B I10BODKbE KaK MHIMKATOP COCTOSIHUS 30JIOTOODP/IBIHCKOM MOHETHOM CHCTEMBI B

PETHUOHED.
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Tabnuya 1
Omnucanne MOHET Hynaz[ XaHa 110 TUIIaM 1 BapuaHTaM
Ton, Ne mo B.II.
Ne M/ r.x.’ Jlerenaa Jl.c. Jlerenga O.c. Jledeneny-2007
812 . bumo [e] / Byreape Jl.c. Nel-6,
1 Bynrap (uHorma Oy ﬂmaHI; cnpasednuesiil / 0a npoonumes / [ezo] nurepst O.c.
[ynao xan
712) npagienue «a-e»
Cynman cnpagednugbviil /
Ilynao xan / 0a npoonumcs bumo [6] / Byneape
12 byrap 810 [e2o] npagrenue /018 (= 200/ 810 «12
810)
Cynman cnpagednugbviii / cnpaC(;’yeﬂd’Zgazd /
I3 Capaii 806 Ilynao xilH 1; ;);1 npooaum ladutux / 6umo [6] «9 n»
i / Capae 806
Cynman cnpagednugbiii / Jl.c. Nel12-14,
4 «Paxan» 918 ITynao xamn / 0a npoorum bumo [6] / mmreps! O.c.
(=810) y «Paoocaney / 018
nax.../ 018 «H-CY.
218 Cynman cnpaseonuebiii / bumo [6] / Byneape
s Bynrap - Ilynao xan / 0a npoonum | Jla npoorumes / [eco] «9 3»
(=812)
Annax... npasnenue 218
Cynman cnpaseonueblii / Aa npoonumca [ezo]
82 ) A g npasnenue / oumo [8]
Ime Bynrap _ Ilynao xan / 0a npooarum «10 ©»
(=812) byneape (3epkanbHO)
Annax [eco] npasnenue /82
m7 Cynman cnpagednugbwiil / Ha npoonumcs [eco] TTc. NeNel0O-11
(BapuaHT Bynrap 8 ITynao xamn / 0a npoonum npaenenue / 6umo [6] O.c. mHTeNa €I
I16) Annax [eco] npasnenue byneape / 8 T P
Cynman / Iy- /
Bymnrap an- He cnpasednuewiil / 0a bByneap / 6umo [6] / e, Nel - I,
18 O.c. nurepbl
Jhxanuna yKazaH npooaum- 1ao xan / [ezo] an-/[rcaouda A —T»
npasnenue Annax
He Cynman (3epKajibHO) / bumo [6] / Byneape
9 Byarap yKa3zaH Ilynao / xan (?) (Bce 3epKaibHo) / ... He Beunenen
1110 . Ja npoonumes [eco]
(BapuaHT Bynrap 8 Oy Jlm1017H / cnpaseonusbiti npaesnenue/ bumo [8] «T7 1m»
lynao / ...xan
11 6) byneape / 8...

xana Illagu6eka,
xaHa Ilynana,

a TaKXC BBIIIYCKH
OCYHICCTBJIICHHBIC Ha

ITepBriit uccaenoparens M3mepckoro
wiana A.I. MyxamaaueB pacnpenesni

MOHETHOM JiBope bynrap an-/[>xanuna
(Aleksey Bugarchev etc, 2019; Bbyrap-
yeB, CwuararymiuHa, 2019). [lannas
CTaTbs SABJSETCS TPOJOIDKEHHEM pabo-
THI TI0 WCCJIEOBAHUIO CEPEOPSIHBIX MO-
Hetr M3mepckoro kinana. MccnegoBanue
AMEeT LENbI0 YCTAHOBUTH NMPUCYTCTBHUE
WM OTCYTCTBHE IMPOBEACHHS B MOHET-
HoM gnene bynrapa npu Ilynan-xane
MOHETHOH pedopMbl MIIM WHBIX BHOB
pedopmMupoBaHUsl Ha CTAaTHCTUYECKU
JIOCTAaTOYHOM KOJIMYECTBE 00Pa3IOB IS
TaKUX UCCIIEIOBAHUI.

PaccMoTpuM MOHETHI BTOpPOTO 30-
JOTOOpAbIHCKOTO XaHa XV B. — Ilynana
(810-812/1407-1410 rr.), BRITYIIICHHBIC
Ha MOHETHBIX ABopax (manee — M) ¢ Ha-
3BaHusiMu bynrap, bynarap an-/>xanuna
u bynrap («Pamkany).
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MOHETHI ¢ nMeHeM llymama mo Homepam.
Bce ximamoBsie SK3eMITISIpbl OBLTH HAMH
MEPEeCMOTPEHBl W TepearprulOyTHpoBa-
HBI 3aHOBO 0€3 W3MEHEHHs HyMepalluu
A.I. MyxamaaueBa. B Tabmume 1 yure-
HBI KaK MOHETHI ¢ HOMepaMu 1/x—12/x,
TaK U ¢ HOMepaMu H/X (U3 pasmena «He-
OTIpE/IETICHHBIX»), OTHECEHHBIE HaMHU K
yekanke [lymama Ha OCHOBaHWHU IITEM-
nenbHbIX coBmnajeHuil. Kpome storo, B
coCTaBe KiaJa ecTh Tpymma HeaTpuoy-
THPOBAaHHBIX W HEB3BEIICHHBIX MOHET B
konmmgectBe 104 MTYK, Cpeau KOTOPBIX
obrapyxeno 3 gupxama [lymaga, Takxke
VUITCHHBIX B TaOMUIlEe 2 TIOJ HOMEpaMH
167-169. Takum 00pa3oM, yTOYHEHO
o011ee KOMMYECTBO KIIaJOBBIX TUPXaMOB
Oynrapckoit uekanku ¢ umeHeM [ lymama —
220 SK3eMIUTAPOB JECATH THIOB*, CO-
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Tabnuya 2
Mouers [lynaga u3z M3mepckoro kianga
Ne i/ AL gﬁ;ﬁi&:;nesy Tun Bec, r Koax-Bo. Ilpumeyanue
14 6/1-6/4 mi 0.71:0,70; 0.76; 0,57 | 4 2% O/1-65 ~ wap. «] a.
—BapHaHT HE SICEH
1/5-1/8, 1/10-1/12, 0,75; 0,68; 0,66; 0,70;
1/15-1/17, 1/19- 0,65; 0,70; 0,68; 0,75;
1/20, 1/21, 1/25, 0,65;0,76; 0,70, 0,71; 25 53
529 1/27, 1/30-1/31, mi 0,73; 0,72; 0,76; 0,58; B o
1/38, 1/40, 1/42- 0,70; 0,72; 0,65 0,60; ApHanT 12.C. «B».
1/43, 1/45, 1/49, 0,69; 0,67; 0,72; 0,71;
1/56, 10/1 0,75
30-33 1739, 11//‘;15 1/46, mi 0,74;0,73; 0,72, 0,71 | 4 5K, Bapuant JL.c. «1»
11, 1/3-1/4, 1/9, 0,74; 0,73; 0,69; 0,75;
U13-1/14. 1/18 0,69 (otB.); 0,61; 0,70;
124 1/26, 1/29’ 0,79; 0,78; 0,72; 0,69; 26 5x3. BapuanTtsl Jl.c. u
34-59 1/32’_1/37’ 1/44’ 111 0,72; 0,77, 0,75, 0,76; O.c. He OTpeNeNAIOTCs.
1/50-1/53, 1/54, 1/3 0,73;0,74; 0,70; 0,72;
B g 0,69; 0,70; 0,70, 0,78;
w/13, u/14, u/17 W et o
’ > 0,74, 0,77, 0,74
10 5x3. 9/2, 9/3, 9/4, 9/7,
0,73;0,71; 0,55, 0,74; 9/10 — BapuaHT HaNMUCAHUS
60-69 9/1-9/10 111 0,67;0,75; 0,77, 0,71; roma «617»,
0,73, 0,73 9/5 — Bap. «618» (1), 9/1,
9/6 — Bap. «17».
70-71 Nel67, Nel99 mi 0.73: 0,73 2 513, U3 rpymmst «104,
Bap. «1 o», «1 a~e».
0,73; 0,82; 0,77, 0,74; 6 9k3. Bap. «12 M».
72-77 11/1-11/6 112 0,75 0.68 810 1x.
. . . . 8 7K3. Bap. «9 N».
12/1, 12/3-12/4, 0,69; 0,74; 0,74, 0,77,
78-85 12/6-12/10 13 0.70; 0,73: 0,76 0.77 «tynan- IlaniGero,
J1 Capait
0,71; 0,73; 0,73; 0,68;
0,74; 0,74; 0,63; 0,72;
0,71; 0,70; 0,71; 0,77;
86-117 5/1-5/28, 5/30-5/31, 4 0,81;0,70; 0,69; 0,71; 32 9K3.
5/34-5/35 0,76; 0,80; 0,82; 0,76; MJ] Bynarap («Pamxany)
0,75; 0,75; 0,81; 0,74;
0,72;0,78; 0,77, 0,73;
0,76; 0,71; 0,67; 0,78
4 9k3. 3/2 u 3 /4 — Bap.
118-121 3/1-3/4 115 0,76; 0,74, 0,78; 0,62 «9-3»; 3/1 u 3/3 — Jl.c. Bap.
9~11, O.c. crepra
122-123 10/4, u/10 115 0,79; 0,68 2 9k3. Bap. «9 3»
0,71; 0,68; 0,73; 0,72;
0,71; 0,74, 0,70; 0,70;
0,69; 0,70; 0,72; 0,70;
0,72; 0,67; 0,62; 0,70; 37 9K3.
ateo | 2/1-2/10,2/12-2/22, s 0,64; 0,72; 0,71;0,77; | MJI Bynrap an-Jxanuza.
2/24-2/39 0,74; 0,75, 0,72; 0,76, | be3 pa3aenenus 1o BapuaH-
0,67; 0,79; 0,71; 0,71; Tam «I-11D» u «A-T'»
0,71; 0,70; 0,70; 0,69;
0,74; 0,63; 0,69; 0,70;
0,72
. . . . 6 3x3. M/ Bynrap an-
161-166 8/4, Sé%?i/il?i 8/18, 118 0,75; (())’,7637’; %’,7757’ 0,73; Jxamuna. bes pazneneHust

1o Bap. «I-II» u «A-I'»
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~ . . 3 9k3. JIebenes, 2007 -
167-169 4/4-4/6 13~115 0,71; 0,76; 0,73 N8 11 (O, crepra)
0,68; 0,68; 0,71; 0,75;
0,61;0,73; 0,76; 0,85; 17 5k
170-186 |  4/1-4/3, 4/7-4/20 6 0,67; 0,66; 0,62; 0,69; Ba 1% ;: ©
0,75;0,77; 0,72; 0,73; p. (10K 82
0,74
0,74; 0,74; 0,74: 0,73;
187-195 7/1-7/10 7 0.65: 0.78: 0.81: 0.73: 1(7’ /3“3'/1761 —Bap. «10 Jhy,
0.74 - —Bap. «11 JI».
196 72 110 0,76 1 5x3. Bap. «7 JI»
H/9, w/11, 0/15, o
197203 | wi8,529,5/32, | maarss | 7607 0.76: RT3 7 o3 L.c. NoNe8-14
5133 0,72; 0,74; 0,70
204 H/6 IT2-IT 57* 0,75 O.c. Bap. «K-J».
205-206 H/2, u/5 IT 2-IT 5* 0,76; 0,76 2 9k3. O.c. — Bap. «a~3»
207 2/11 He onpe- 0,73 IMynan. O.c. crepra
JCIsIeTCA
MOHCTBI n3 pa3nena ((HeOHpC}ICJ’[eHHBIB»
208-209 1/34, 1/52 19 0,65; 0,62 2 5K3.
104, 115, 138, 204, 0,59; 0,58; 0,63; 0,65;
210220 | 207,212,277, 296, 9 0,64; 0,67; 0,63; 0,67 11 7x3.
305, 306, 325 0,62; 0,68; 0,60

Mpumeuyanue: B cronbue «Kommyectso. [Ipumedanuey yka3aHbl: KOJIHYECTBO MOHET U BapH-
antbl 1o cratbe B.I1. JleOenea (2007). MoHeTsl ¢ HOMepamu «H/4», «12/2», «12/5» B cocraBe

Kjlaia OTCYTCTBYIOT.

*V moner 197-206 HaANUCH COXPAHWIKNCH (PPArMEHTAPHO, TIOATOMY HUX TOUHAsI aTpHOYIHS

HEBO3MOXHa U npuseseHa B uze I[12 — 11 5.

macHo coctaBienHoi B.11. JleGeneBbim
cxeme (2007, c. 19-21).

Mertpomorust ¢ KiacCupUKAIMCH 10
TUTIAM U BapHaHTaM TIpe/ICTaBJIeHa B Ta-
Omuie 2.

OtnenpHO XOTENOCh OBl  OCTaHO-
BUTbCsT Ha mnpoaykumu MJL Bynrap
an-Jxaguma (tabn. 1, I1 8). Becossie
XapaKTEPUCTUKU 3TOTO TUTA OBIIH OITy-
omukoBansl panee (byrapaes, Cunraryi-
muHa, 2019, c. 94-96). [locne mocTpoe-
HUS TrcTorpaMmsl ¢ marom 0,03 T ObL1
BBISABJIEH MoJabHbIi Bec — 0,71+0,02 r
(20 sx3eMITsipoB M3 43 YUTEHHBIX MO-
uer 11 8).

IIpu pazbope WM3mepckoro kiaga
nepBeIi ero myonukarop A.l. Myxawma-
JIMEB BBIACTVI JBE rpymibl MoHeT [ly-
nana B 29 u 39 sKk3eMIUISIpOB ¢ Ha3Ba-
nuem MJI «bynrap an-Jxaaumn». Ho B
2019 romy Bemmna crtares P.HO. Pewr
n b.M. JleoHoBa, rme B ONMCAaHHH Ba-
puaHTOB MOHET xaHa Maxwmyna (812—
813/1409—-1411 rr.) yka3sIBaJOCh, YTO
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OTACIBHBIC JK3CMIUIAPBI 3TOr0 SMU-
TEHTAa YEKAaHWJINCh IITeMIeneM 000-
poTHO# cTopoHbl MoHeT [lymama c
yKa3zaHHEM MOHETHOro JBopa «bynrap
an-/Ixamuma» (Pesa, Jleomos, 2019,
c. 74, puc. 1). 310 06CTOATEIBCTBO TI0-
TpeOOBajO TMEepecMOTpa BCEX MOHET
YIOMSHYTBIX [IBYX I'PYIII U YTOYHECHUS
nx arpubynuu. [Ipu 3ToM OBLTH HUCKITIO-
YCHBI U3 paCCMOTPCHUA AUPXaMbl C Ha-
3BanueM MJI «bynrap an-xaauaa», HO
C YTpa4€HHBIM UMCHEM OSMUTCHTA (HpI/I-
Jo)KeHue, Tabi. 6).

PaccMOoTpyM  METpOJNIOTHIO H3yyae-
MBIX THIIOB CepeOpsHbIX MOHET M3mep-
ckoro knana. st BceX Ki1aJOBbIX MOHET
[Mynaga moctpoeHa oO0IIasi THCTOrpam-
Ma. BO3MOXKHOCTH ee TocTpoeHHsT 00-
YCIIOBJICHA HEHM3MEHHOCTBHIO BECOBOM
HOPMbI YCKaHKHM Ha MOHCETHBLIX JIBOpax
Bynrapa (rucrorpamma 1). Yurteno 220
9k3. M3mepckoro knana. [lar 0,03 .

3adukcupoBana moma 0,73+0,02 T
(65 9K3., 29,4% OT Bcex MOHET C UMEHEM



A.U. Byeapues, I1.H. [lempos, A.3. Cuneamynnuna, A.I" Cumouxkos, , E.®. [llatixymounosa

70

3

64

30

20

10 a

055 058 061 064 067 07 073 076 0,79 082 085

10

m

l'ucrorpamma 1. 3aBucumocTtsb kosnyecTBa MoHeT Ilyrnaga ot 3HaueHus ux Beca.
Histogram 1.The dependence of the number of coins of Pulad on the value of their weight.

[Mynana). Jluana3zon koneOaHWii 3Haue-
Huit Beca — ot 0,55 no 0,85 r. Cpenuuit
Bec 0,716 1.
OTnenbHO OBLIM PACCMOTPEHBI Me-
TPOJIOTHYECKUE OCOOCHHOCTH JUIsl MO-
uet I1 1 (M1 Bynrap, yureno 72 sx3em-
wispa), [1 4 (M «Pamxany, yureno 32
9k3.) u II 8 (M bynrap an-/[>xamuna,
yureHo 43 3k3.; byrapues, Cunrarymiu-
Ha, 2019, c. 94-96). IlonyuyeHs! crieny-
IOIIUE PE3YNBTAThl (CAaMU TUCTOIPAMMBI
HE TMPUBOJIATCS):
«II 1 — moma 0,73+0,02 1, 23 3K3.
(31,9% ot Bcex moner 11 1);

*IT 4 — moma 0,7240,02 1, 10 k3.
(31,3%);

IT 8 — momga 0,71+0,02 r, 20 k3.
(46,5%).

Kak BHJHO W3 TNPHUBEIEHHBIX pac-
YETOB, BEIMYMHBI MOA s tumoB I1 1,
IT 4 u IT 8 pacmonokeHbl B AUAaNa3oHe
0,71-0,73 r (¢ yuyeToM MaTeMaTH4eCKOU
omuOku — 0,69-0,75 r). lns ocranb-
HBIX TUNOB JupxamoB llymana cTpouTh
TUCTOTPAMMBI HE MO3BOJIIET Majoe KO-
JIMYECTBO IK3EMIUISIPOB B KjaJie, HEJIO-
CTaTOYHOE JIJISi CTAaTHCTUYCCKUX HCCIIe-
JIOBaHMH.

HesnauurtenbHble OTKJIIOHCHHS Be-
COBOTO cTaHaapra y aupxamoB II 8
[0,71£0,02 1], cxopee Bcero, CBSI3aHBI

C HETOYHOCTSMU Pa3HOBECOB TPU KOH-
TPOJIC MPOAYKIIMU HA PA3HBIX MOHETHBIX
JIBOpaxX WM C HE3HAYMTEIHHBIMHU OTIIHU-
YUSIMH B TEXHOJIOTUYECKOH OCHACTKE.
He wuckitodeHo, 4To JAIUTEILHOCT 00-
paienust Mmonet [lymana, HaxomsAIUXCS
B KJIaJie, TAKXKe Chirpajia CBOI POJib B
BOTIPOCE MOTEPU UMH Beca.

[Ipu sTOM paHee OBLIO yCTaHOBIE-
HO, uto 1 MmoHer Illagnbexa moma
0,76+0,02 r (39 7k3., 38,2%), a cpenuuit
Bec 0,740 r (A. Bugarchev etc, 2019).
TenaeHuuss K TOHMKEHHIO YKa3HOTO
Beca OyarapCcKux MOHET JKYUUJCKHUX
SMUTEHTOB XV B. Obllla 3aMEUCHA paHee,
U Tenepb OHa MMEET CBOC BBIPAKCHHE
B KOHKDETHBIX BejuunHax. [1o pesysib-
TaraMm uccienoBanus A.I. Myxamanu-
eBa, JaHHAs TCHJICHIUS MPOJ0JKAIach
1o cepenunsl 1420-x rr. (Myxamaaues,
1983). Ho Mo)kHO 1T Ha3BIBATh TCHICH-
nuert cHmwkenne Beca Ha 0,03 T MoHeT,
HAXOJSIIIUXCS MPAKTUYESCKH B WHTEpBa-
JIe MaTeMaTHuYeCKoW OmmOKA Metona?
IIpencrasisercs, 4To HET.

Merposnorudeckue  UCCIEJOBAHMS
MOJIPa3yMEBAIOT, KPOME H3yYCHUsl Be-
COBBIX XapaKTEPUCTHUK, TAKKE M aHAJIN3
COCTaBa MOHETHOTO METaJlla, U B TIep-
BYIO OU€pe/[b YCTAHOBJICHUE KOJIMYCCTBA
cepeOpa B MoHeTe. [1Jisi BBISICHEHUS dJ1e-
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MEHTHOTO COCTaBa IPHUIIOBEPXHOCTHO-
ro cnos moueT Ilymaga ObutM B3ATHI 2
TpyHnbsl 00pa3oB Mo 25 IK3eMIUISIPOB,
outsix B Bynrape («Pamkan») u Bynrape
an-JIxaquna’,

Tak kak pabOTHl TPOBOJAMIUCH C
MY3€HHBIMH JK3EMIUIIpaMH, TO JUIS
uccienoBaHusi ObLT BBIOpaH Hepaspy-
AU METOJ] aHajau3a MPUIIOBEpPX-
HOCTHOTO CJIOSl — METOJ PEHTIeHO-(ITy-
opectienTHoro ananusa (P®A). Ananus
3JIEMEHTHOTO COCTaBa MpPOBOAWIICA Ha
NOPTaTHBHOM PEHTTeHO-(iryopeceHT-
HoMm anamu3atope S1 Turbo SD LE
(Brucker, 'epmanus), KOTOpBIH MO3BOJIS-
€T C BBICOKOM CKOPOCTBIO M TOYHOCTBHIO
oTpeneNsaTh XUMHUYECKHH cocTaB 0e3
BaKyyMHU3allMd M TeINEBON IPOIYBKH
B quana3oHe oT Mg no U, B ToM uucie
U JIETKUX XHMHUYECKHX dJIeMeHTOB Mg,

Al, Si, S u P B crmaBax Ha ocHoBax Fe,
Ni, Ti, Cu, Al u T. 1. TounocTh MeTOmA
0,01%, ryOuHa aHATU3UPYEMOIO CIIOS
20 MxM It cepeOpa M €ro CIUIaBOB,
TUIOIIA/Ib M3MEpPSEMON TOYKH Ha I0-
BepxHocTH — 10 MM? (Tab. 3).

CpenHuie 3HAUYCHHS XUMHUYECKHUX
9JIEMEHTOB B IPUIIOBEPXHOCTHOM CIIOE
momer Ilynmana (M1 bynrap «Pamxan»):
cepeopo 80,8%; mems 16,9%; 30m0TO
0,65%. OcranbHbIE AIEMEHTH B CyMMe
narot menee 1,7%.

Ho ~81% Ag B MOHETHOM MeTasuie —
9TO CcpeHee 3HaYeHHUe, Ha MPAKTHKE 110
KOJIMYECTBY cepebpa JaHHas Tpymmna
paszgenseTcss Ha 2 TOATPYMIBI: MEHee
80% u 6onee 80% cepedpa. KonmnvectBo
MOHET B KaXKJO0W MOATPYIIIE MPUMEPHO
onuHakoBoe — 11 u 14 3x3eMIIIsIpOB Co-
OTBETCTBEHHO.

Tabruya 3

DJIeMEeHTHBIH cocTaB moBepxHOCcTHOTO citosg MoHeT [lymama (M/] Bynrap «Pamkan»)
3 MzaMepckoro kimafa, moxydeHHBIH MeToqoM POA

Oﬁ‘_}’ﬁj‘ﬁ“ H{:/‘l‘?p Ag | Cu | Zn Fe Sn | Au | Pb Bi
1 52 7898 | 1839 | 006 | 029 | 083 | 072 | 0.60 | 0.06
2 53 8582 | 1241 | 001 | 018 | 054 | 033 | 055 | 0.16
3 5/4 7592 | 21.17 | 007 | 048 | 089 | 051 | 0.83 | 0,00
4 5/5 7823 | 1948 | 008 | 032 | 032 | 095 | 054 | 005
5 5/6 8690 | 1116 | 0,00 | 027 | 054 | 037 | 052 | 023
6 5/7 7892 | 1832 | 004 | 059 | 061 | 041 | 091 | 0.14
7 5/8 7151 | 2501 | 015 | 049 | 089 | 082 | 090 | 0.09
g 5/9 88.36 | 10,09 | 001 | 025 | 023 | 048 | 052 | 0.06
9 510 | 7757 | 19.80 | 0.07 | 028 | 073 | 0.60 | 0.71 | 0,09
10 ST | 79.90 | 1758 | 008 | 037 | 056 | 060 | 0.69 | 0.10
1 5/12 | 85.08 | 12.64 | 0.03 | 041 | 042 | 054 | 070 | 0,09
12 5/13 | 81,70 | 1569 | 012 | 033 | 049 | 1.06 | 054 | 006
13 5/14 | 8490 | 1322 | 0.01 | 029 | 053 | 042 | 053 | 0.12
14 5/15 | 8129 | 1657 | 0.08 | 0.19 | 048 | 0.67 | 0.61 | 007
15 5/16 | 8251 | 1426 | 0.09 | 025 | 062 | 143 | 0064 | 0.03
16 517 | 79.16 | 18.65 | 003 | 027 | 056 | 0.63 | 0.60 | 007
17 518 | 8034 | 17.95 | 0.02 | 022 | 050 | 039 | 041 | 010
8 5/19 | 85.61 | 12,57 | 0.00 | 029 | 046 | 044 | 055 | 0,06
19 520 | 81.96 | 1439 | 0.05 | 041 | 066 | 1.63 | 0.66 | 007
20 521 | 80.08 | 17.60 | 0.03 | 034 | 065 | 052 | 0,60 | 0,09
21 522 | 85.01 | 12,51 | 0.01 | 057 | 058 | 043 | 065 | 0.05
2 523 | 75.80 | 21,12 | 0.07 | 058 | 095 | 052 | 087 | 0.03
23 504 | 7220 | 2408 | 0.13 | 045 | 098 | 090 | 097 | 008
24 525 | 77.09 | 2026 | 0.07 | 032 | 066 | 0.60 | 079 | 0.10
25 526 | 81.79 | 1624 | 0.02 | 021 | 072 | 047 | 051 | 003
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Tabnuya 4

DJeMeHTHBIHN coCcTaB MoBepXHOCTHOTO ciiog MoHeT [lynana (Ml Bynrap an-J[xanuna) us
H3mepckoro kinana

Oﬁfﬁ;ﬁu H‘}:/ll?p Ag Cu Zn Fe Sn Au Pb Bi
1 2/1 86,26 | 11,54 0,02 0,29 0,84 0,49 0,50 0,05
2 2/2 80,97 | 16,68 0,03 0,39 0,60 0,41 0,67 0,10
3 2/3 82,44 | 1533 0,01 0,39 0,50 0,40 0,72 0,11
4 2/4 83,02 | 14,86 0,01 0,36 0,34 0,45 0,65 0,07
5 2/5 82,36 | 15,87 0,02 0,26 0,41 0,46 0,54 0,08
6 2/6 79,33 | 18,16 0,03 0,35 0,69 0,44 0,80 0,09
7 2/7 78,60 | 19,12 0,02 0,35 0,70 0,41 0,61 0,08
8 2/8 80,90 | 16,74 0,02 0,41 0,40 0,44 0,90 0,09
9 2/9 80,81 | 16,94 0,01 0,40 0,51 0,43 0,72 0,09
10 2/10 82,78 | 15,06 0,03 0,42 0,64 0,50 00,49 | 00,07
11 2/12 85,27 | 12,84 0,01 0,41 0,37 0,51 00,50 | 00,02
12 2/13 81,01 16,85 0,02 0,23 0,68 0,46 00,67 | 00,07
13 2/14 82,08 | 15,80 0,02 0,39 0,49 0,47 00,67 | 00,06
14 2/15 79,68 | 18,29 0,02 0,32 0,60 0,46 0,49 0,07
15 2/16 84,11 13,95 0,01 0,49 0,29 0,43 0,62 0,10
16 2/17 81,66 | 16,04 0,02 0,34 0,65 0,47 0,59 0,07
17 2/18 82,54 | 15,39 0,01 0,40 0,50 0,46 0,62 0,08
18 2/19 85,18 | 12,94 0,01 0,30 0,33 0,47 0,66 0,04
19 2/20 85,26 | 12,68 0,01 0,43 0,38 0,50 0,66 0,07
20 2/21 86,77 | 10,82 0,05 0,52 0,31 0,76 0,57 0,06
21 2/22 84,84 | 13,41 0,01 0,38 0,37 0,44 0,48 0,07
22 2/24 80,99 | 16,73 0,02 0,40 0,52 0,49 0,74 0,09
23 2/25 84,46 | 13,38 0,03 0,44 0,41 0,52 0,67 0,06
24 2/26 81,97 | 15,97 0,01 0,28 0,61 0,48 0,60 0,08
25 2/27 82,51 | 15,38 0,01 0,31 0,55 0,49 0,52 0,07

Conmepxanue Memd Ha TOBEPXHO- C coaepkaHueM 3ojora 1o 1% (22 mo-

ctu moHet Ilynmana («Pamkan») CHIIBHO
pasHUTCS OT DK3EMIUISIpa K DK3EMILIs-
PY ¥ B CpEHEM COCTaBJISIET MPUMEPHO
15-16%. B ocHOBHOM KOJIcOaHmE COAEp-
JKaHUs MCIU 110 IMOBEPXHOCTU Ka)K,ZIOfI
OTHGHLHOﬁ MOHCTBI IO JaHHBIM TPEX
n3MepeHuii cocrapisier MeHee 0,55%
(18 moner u3 25), 9TO CBUACTEIHCTBYET
O BO3MOXHOM TpPaBJICHUHU MOHET U XO-
poleM KauecTBe IUIABJICHUS MeTaia.
Ho na mosepxuoctu monet Ne 5/17, 5/5,
5/10, 5/25, 5/24, 5/8 kauecTBO MeTasIa
XYK€ U COACPKAHMUEC MCIU Ha IIOBEPX-
HOCTH KoJieOneTcst B mpexenax 1,5% ot
cpennero. B monerax 5/7 u 5/16 xone-
Oanme Oonee cymectBeHHOE — (3+7)%.
B Be100pke n3 moneT Ilynama («Pam-
JKaH») O COJCP)KAHHIO 30]I0Ta B MO-
HETHOM cepeOpe BBISBICHO JABE TPYIIIHI

HeTsl) U oT 1 1o 2% (3 moneTtsl). Takoe
OTHOCHTEIIFHO BBICOKOE COJIepKaHHe
30J10Ta 0OHAPYKUBAJIOCH M paHee B aHa-
morudHbix MoHerax Ilymama (Ilaiixyr-
nuHOBa, 2018, c. 107-108).

AHaJIOTMYHBIM 00pa3oM H3ydaJuCh
MOHETBl MOHETHOTO JBopa bynrap an-
Jxanuna. B Tabmuiie 4 nmpuBeacHBI pe-
3ynasratel POA anammsa.

CpenHrie 3HAYCHHUS OCHOBHBIX XH-
MHUYECKHX 3JICMEHTOB B IIOBEPXHOCT-
HOM cioe moHeT Ilymama (MJ] Bymrap
an-Jxaguma): cepedpo 82,7%; mens
15,2%; 30moro 0,48%. OcTaibHbIe dIie-
MEHTHI J1aJTi B CyMMe 0KoJIo 1,7%.

[IpobGa cepedpa B MOHETHOM MeTaslIe
Ha MOBEPXHOCTH JAHHOW TPYIIITBI JIOCTA-
TOYHO BbIcOKa (Oomee 80%) — 18 u3 25
MOHET uMeroT 1pody oT 81 10 87% (Ne
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Tabnuya 5

KonmuecTBo XUMHUYECKUX 2IEMEHTOB
B mipumnoBepxHocTHOM citoe MoHeT [llamubeka u [Tymana

Tun moner Cepedpo Menp Jpyrue 31eMeHThl
[agn6ex, M1 bynrap, 805-806 rr.x. 84,9% 12,5% 2.2%
[Tynan, M/] Bynrap «Pamxan», 810 rx. 80,8% 16,9% 2,3%
[Tyman, M/1 Bynrap an-/Ixannz, 812 rx. 82,7% 15,2% 2,1%

2/1,2/3-2/5,2/10,2/12-2/14,2/16-2/22,
2/25-2/27). Tlpu 5TOM KOHIIEHTpAITHs
MEIH B CPEeTHEM MMeeT HeOOIbIIoe OT-
xionenue, nmpumepro 0,6-0,7%. A mns
ocTaiabHBIX MOHET (Ne 2/2, 2/6, 2/7, 2/8,
2/9, 2/15, 2/24) xapakTepHO Ooiiee BBI-
COKOE OTKIIOHEHHE OT CPETHEro COfep-
JKaHWs Menud, okoio 1,2%. B BerOopke u3
moner MJI bynrap an-Jlxaauna ycra-
HOBJICHO, YTO KOHIIEHTpAIINs 30J10Ta Ha
TTOBEPXHOCTH KOJIEONEeTCsl B Tpesenax
0,40-0,55% (24 moHeTH!).

ConocTtaBuM pe3yabTaThl M3Y4YEeHUS
AJIEMEHTHOTO COCTaBa TMOBEPXHOCTHOTO
ciost Oynrapckux aupxamoB lllamnbeka
u Ilynana nmo marepuanam HM3mepckoro
Kirana (tabm. 5).

HebGomnpmioe oTnuume KomudecTBa
cepedpa B MOHETHOM CTIJIaBe U1 MOHET
[Tynana (~81 u ~83%) cBsi3aHO C OTCYT-
CTBHEM BO3MOKHOCTH B CpeTHEBEKOBHE
OTCJI)KMBATh CTOJIb Majble NW3MEHEHWS.
Takum oOpazom, HaOMIOMaeTCsT HEOOIb-
I0€ CHM)KEHHE KOJMYecTBa cepedpa B
TTOBEPXHOCTHOM ciioe — ¢ 85% B MOHe-
tax [Hagmbeka 805-806 rr. x. 10 81%
B moHerax Ilymama 810 r. x. CooTBet-
CTBEHHO, HECKOJIbKO TTOBBIIIAETCS JOJS
menn — ¢ 13% B monerax Illamubexa mo
17% B monetax Ilynana. Jlons 3omoTa u
JIPYTUX 3JIEMEHTOB OCTAETCsl TIPUMEPHO
Ha OJTHOM ypoBHE. be3ycnoBHO, JaHHbIE
W3MEHEHUs] HUKaK He OTpakajuch Ha
BHemHeM Buae MoHeT [llagnbeka u I1y-
Jana, ¥ TOIBKO COBPEMEHHBIE METOIIBI
WCCIIEZIOBAHMUS TTO3BOJIMIIH YIOBUTH €Jie
3aMeTHOe YXyAlleHHe (BO3MOXKHO, He-
MpeTHaMepEeHHOEe) COCTaBa MeTasla.

Ho cnemyer y4yuThIBaTh, 4TO KOIH-
YeCTBO cepebpa Ha TTOBEPXHOCTH MOHET
BCET/Ia BBINIE €T0 KOJMYECTBA B 00beMe
Mertamna. M peanpHOE conepaHHe ce-
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pebpa B MOHETHOM CIUIaBE TPUMEPHO
Ha 4-7% MeHbIe, 9eM B IPHUIIOBEPX-
HOCTHOM ciioe. BosmokHo, npu Ilyna-
Jie JEUCTBUTEIIbHO KOJWYECTBO Ag B
MOHETHOM MeTajle OBUIO YMEHBIIIEHO
Ha HE3HAYUTEIbHYI0 BeInmduHy.OTleHIM
Konm4aecTBo cepedbpa B moHete lllamu-
Oeka u Ilynama ¢ ygeToM MeEHBIEH ero
poOsI B o0beMe Metaimia. s [lagm-
Oexa mpu pazbdere B 77-80% mo mpobe
B 00beMe MeTayla ¥ 3HAYeHNH MOJIBI OT
0,74 mo 0,78 r: Bec cepebpa B MOHETE
0,57-0,62 t. Y Ilymaga npu pasbere B
74-77% 1o ipobe B oObeMe MeTaia u
3HayeHnr Moasl oT 0,71 mo 0,75 r: Bec
cepeobpa B monete 0,53—0,58 . UtoOm!
YCTaHOBUTHL OoJiee TOUHBIC ITUMPHI, HE-
00XOIIMO TIPOBECTH TOTIOTHUTENIbHBIE
WCCIIEZIOBAHUS Pa3pyIIAIONIUMH METO-
JlaM¥, HaTpruMep, METOIOM OTITHYECKOTO
aTOMHO-3MHCCHOHHOTO CITEKTPAIbHOTO
anamm3a(O2CA).

Uem 0O0yCIIOBIEHO Takoe CHIKEHUE
KOITM4ecTBO cepedpa B mouere? Ilo-
CKOJIbKY OTCJIEUTh TaKHe Mallble u3Me-
HEHU MPOOBI B T€ BpEeMEHAa HEe MOTIIH, TO
TaKkve HM3MEHEHHUS COCTaBa MOHETHOTO
MeTajyla MOTJIM OBITh KaK CIIEJCTBHEM
JIEHEKHOU MOJUTUKU MECTHOM XaHCKOU
aJIMAHUCTPALINH, TaK U PE3YIIETATOM BO-
POBCTBa HA MOHETHOM JBOpE IIPH OCIIa-
OJIEHUH KOHTOPOJISI 3a pabOTOH MOHET-
HBIX TIPOU3BOACTB. Kpome TOTO, Takme
0COOEHHOCTH MOTJIH OBITH CBS3aHBI C IO~
CTYIUICHHEM Da3HBIX «mapTuii»cepedpa
W3 pa3HBIX HCTOYHHUKOB. Pazmuums
Mexay Tpynnamu MoHer ¢ MJ[ byn-
rap («Pamxan») n bymrap an-/[xamnma
MOTJTH OBITH CBSI3aHBI C (PYHKITHOHHUPO-
BaHUEM [IBYX pa3HBIX MOHETHBIX MPO-
W3BOJICTB. YCTaHOBUTH ATO JOTIOTHHHO
celiuac mpakTUuecKd HeBO3MOxHO. Ho
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Ipunooscenue

Tabnuya 6

MoHeTbI ¢ OIMO0YHON U HEOJHO3HAYHON aTpUOyIHeH,
otHeceHHbIe A.I. MyxamaaueBbiM K yekanke [lynan xana (41 3k3.)

Howmepa no
AL, Myxamauesy Bec, T [Ipumeuanue
1/50, u/7, u/8 0,68; 0,71; 0,73 3 9Kk3. Jl.c.u O.c. arpubynuu He MOIAKTCS
2/23 0,69 1 5x3. Jl.c. crepra. [Tynan? Maxmyna?

0,73;0,67; 0,74; 0,80;
0,70; 0,73; 0,72; 0,71;
0,70; 0,72; 0,70; 0,61;
0,70; 0,70; 0,60; 0,73;
0,66; 0,76; 0,72; 0,78;
0,71; 0,70, 0,67; 0,49;

8/1-8/3, 8/5-8/7,
8/9-8/14, 8/16-
8/17, 8/19-8/22,
8/24-8/29, u/16

26 3K3.
M/ Bynarap an-/Ixanuna.
Jl.c. — ums ytpaueno. [lynan? Maxmyn?

0,73; 0,74
13/1 0,82 1 9x3. JI.c. — Cynman / an-aoua...O.c. xax I1 8.
H/12 0,73 1 k3. Maxmyn?
1/23 0,71 1 sx3.Maxmyn
10/5 0,70 1 5x3. Maxwmyn (PeBa, JIeonos, 2019, Ne3-4).
Tox - «618»
. 2 7x3. [lynan? Maxmyn?
1072, 10/7 0.80; 0,63 (PeBa, JleoHos, 2019, Ne2)
. 2 5K3. JL.c. crepra.
1073, 10/6 0,78; 0,77 O.c. xak I1 5. Tlyman? Maxmyn?
1/2,1/28, 1/47 0,74, 0.81; 0,75 3 9K3. HearpubyTHpyeMbie MOHETHI.
(oTBepcTHE)

MoHeTb! U3 JaHHOW TaOIHIBI B HCCICIOBAHUIX HE YUUTHIBAIUCE.
Homepa B ¢poToTabnuiie COOTBETCTBYIOT HOMEpaM U3 TaOIuIb! 2.

CTOUT UMETh B BUJIY, YTO 3a(pUKCUPOBO-
HO JIBa Pa3HbIX HAa3BaHMsI MOHETHIX JIBO-
poB — byneap n Hogwiti byneap. llpaktu-
Ka M3YYCHUS JDKYUYUICKUX MMaMSITHUKOB
HYMU3MAaTHKH YKa3bIBAaeT, YTO SIUTET
HO6blIl CBS3aH MMEHHO C HOBBIM JIHOO
MOHETHBIM JIBOPOM, JTMOO HACEICHHBIM
MYHKTOM, OTJIMYHBIM OT CTaporo. Jrta
TeMa 0CO0Oro CHCTEMHOIO aHaju3a M
3/ech paccMaTpuBarbesi He OyaeT. Tem
He MeHee (paKT CHWXKEHHs MPOOBI MO-
HeTHOro Metayuta npu Ilynan-xase, a
TaK)Ke CHIKCHHE KOJIMYecTBa cepedpa
B MOHETE OOHAapyXHBaeTCs. DTH U3Me-
HEHUSI HE3aMETHBI JJIsS MOTPEOUTENs U

Ilpumevanus:

pedopmoii uinu peopMUpPOBAaHHUEM MO-
HETHOTO JIeJ1a TPU3HAHBI OBITh HE MOTYT.
Takum 00pa3om, MpPOBEICHHBIC Me-
TPOJIOTUYECKHUE HCCIIEIOBaHUs TTOKa-
3asn, uto npu xaHe Ilymane B Bonrape
JICHeXKHON pedopMBl HE TPOBOIUIOCH.
Kakune-n0bo Beckue apryMeHTHI B TIOJIb-
3y pehopMHPOBaHHS MOHETHOTO Jiejia He
oOHapykeHbl. B TO e Bpemst c1aboBbI-
paKeHHas! TEHACHIMS K HE3HAUUTEIIbHO-
MY CHIDKEHHIO METPOJIOTHYECKUX XapaK-
TEPCTUK MOHET Habrofaercs. SBisiioch
JIA 3TO PE3YyJIbTaTOM MECTHOU JIEHEKHOU
TIOJIUTUKH, B HACTOSIIIIEE BPEMS HESICHO.

2 Xpaunutes B hongax HarmonansHoro mysest PT, une. Ne 34410.
3B 1aHHOM HCCIIEI0BAHMH MOHETHBII JIBOP MHILIETCs Kak Byirap, COOTBETCTBEHHO, TaK JKe

Ha3bIBAIOTCSl PETHOH U JIeHe)KHOe oOpaiueHue — bynrapckoe. [entp coBpemenHoro Criacckoro
paiiona PT yka3an kak ropoa bosrap, Tak »e kKak U Apyrue TepMHUHbI — bonrapckoe ropoanuiie,
Bonrapckuit myseii u T. 1.

* 3a KpUTEpHl THIA MPHUHUMACTCS COJCPIKAHUE JICTCH/bl JHIEBOW W 00OPOTHOW CTOPOH.
M3MeHeHne pacronoKeHns CIIOB BHYTPH JIETSH/Ibl O3HAUaeT HOBBI BapuaHT. Hamwmawe wim oT-
CYTCTBHE I0/la BBIIIYCKa SIBISICTCSI BAPHAHTHBIM MPU3HAKOM. VI3MeHEeHHe MOHETHOH JIereH bl Ha
OZIHOW MU JBYX CTOPOHAX SIBJIAETCS U3MeHEeHUueM Tura. HoBblil MOHETHBIH 1BOp TaKKe cBUE-
TENBCTBYET O CMEHE THUIIA.

*TIo TeXHOJOTHYECKUM TPUYMHAM ApYyrHe IPYIIIbl qupxamoB Ilysana He HCCleJoOBaINCh.
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1 10 (7/2)

Puc. 1. Monertsl [ynana (bynara) u3 Mamepckoro kiazna
Fig. 1. Coins of Pulad (Bulat) from the Izmery treasure
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BULGAR COINS OF KHAN PULAD OF IZMERY TREASURE
A.L Bugarchev, P.N. Petrov, A.Z. Singatullina, A.G. Sitdikov, E.F. Shayhutdinova

The article considers coins of the Bulgar minting of the Golden Horde Khan Pulad (1407—
1410), deposited in the Izmery treasure. The total number of dirhams with the name of this
khan reaches 220 copies. When studying the weight characteristics of coins, it was found that
the mode corresponds to the value of 0.73 + 0.02 g. Having studied the elemental composition
of the surface layer of coin metal 50 dirhams, the authors established the amount of silver,
copper and other elements: silver — 80.8-82.7%; copper — 15.2-16.9%; gold — 0.5%, the
remaining components — about 1.7%. A comparison of the weight and elemental composition
of the surface layer of the coins of Pulad and the previous ruler — Khan Shadibek, helped

The study was carried out with the financial support of RFFI in the framework of scientific
project No. 19-09-00485. A "The chemical composition of alloys of minted products of mints of
the 15™ century in the Volga region as an indicator of the state of the Golden Horde coin system
in the region".
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establish a slight decrease in the weight of Bulgar coins. The authors conclude that under
Pulad in the Bulgar region there were no changes in coinage in the form of reforms.

Keywords: archaeology, Juchids, Bulgar, numismatics, dirham, treasure, Khan Pulad,
15" century, metrology, coin metal.
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