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ARCHAEOMETALLURGICAL ANALYSIS OF FOUR SILVER COINS
FROM FOUR DIFFERENT MINTS OF INDEPENDENT SULTANS OF
BENGAL

©2019 Mohammad Abu Al Hasan, ASW Kurny

Four silver coins from four different mints (Sunargawn, Satgawn, Chatgawn and Khalifatabad) of three
different independent Bengal sultans from 1334 to 1538 AD have been analyzed by X-Ray Diffraction and
EDS. Attempt has been made to understand the pattern of variation in composition of the coins of different pe-
riods from different geographical region from east to west within Bengal. The results have been compared with
a previously analyzed coin of Ghiyath Al-din Mahmud of Husayin Shahi dynasty. Results of this study show
that there is a variation in silver content from 86.70 - 94.39%. Lead, possibly from natural source of silver var-
ied from 0.053 - 0.447%. Aluminum probably intentionally added to the alloy varied from 0.52 - 3.36%. Other
elements such as Copper, Gold, Silicon, Iron, Bismuth, Zinc, Germanium, Ruthenium, Barium, and Cesium

were also found in the coins.

Keywords: coins, Sunargawn, Satgawn, Chatgawn, Khalifatabad Bengal, X-Ray Diffraction and EDS

Introduction

In recent years, Archaeologists, Historians
and Numismatistshave gatheredmuchinformation
about the mediaeval period of Bengal through
historical documents, stone/metal inscriptions
and coins. Coins are the most important and most
authentic artifacts to line up the disorderliness in
the chronology of the Bengal sultans. As there
is a lack of contemporary written documents
of the sultani period in Bengal, coins are the
only elements to identify the monetary history,
currency circulation patterns and economy. Till
now most of the researchers have tried only to
rebuild and diminish the confusions in the history
of Bengal sultans. Some researchers have also
come forward to study the metallurgical aspects
of the currency system of the Bengal sultans.
The minting technology, purification process of
metals, mixing of different other elements with
the metals for making the strength etc. can be
discovered from Archaeometallurgical analysis
of a coin (Hasan, 2013, p.192). As a pioneer,
Monwar Jahan of Bangladesh National Museum
attempted to determinethe metallic composition
of thirteen silver coins including eleven coins of
Bengal sultans (Jahan, 1995, p.48). Later, Pranab
Chattapaddhay elaborated Jahan’s work and tried
to find the sources of trade route of silver as a core
element of striking coins (Chattapadhayay, 2011,
p. 114). Jahan’s work is important as a st step,
but the sum of the percentages do not add up to
100%, he also didn’t mention whether there were
more elements (Chattapadhayay, 2007, p. 303).

Recently, John Deyell has reported analysis of 33
silver coins of independent Bengal sultans but his
results show only the percentages of silver, not of
any other elements (Deyell, 2010-11).

The present authors made an attempt
to explore, through non-destructive testing
methods, the composition of sultani coins to see
if the non-destructive techniques could be used
to investigate the composition of a large number
of sultani silver coins effectively and precisely.
One coin of Ghiyath Al-din Mahmud Shah of AH
933 issued from ‘Da’ mint was analyzed by both
X-ray diffraction and EDS (Hasan et al, 2015).
In continuation of that study, the analyses of four
silver coins of four different mints have been
analyzed by x-ray diffraction analysis and EDS.

Descriptions and Experimental results of
the Coins

Sample 01

Sultan: Fakhr Al-Din Mubarak Shah, Date:
738 AH, Mint: Hadrat Jalal Sunargawn.

Diameter: 24.687mm, Thickness: 02.80mm,
Weight: 10.7g

Fakhr Al-Din Mubarak Shah was the 1st
sultan of Bengal who declared independence
from Sunargawn against Delhi Sultanate and
ruled over the eastern part of Bengal forover
a decade. Although, Karim mentioned the
starting date of Fakhr Al-Din Mubarak Shah
as AH739 (Karim, 1960, p. 36), but both gold
and silver coins bearing his name and minted in
AH 734/1334 ACE (Goron, 2001, p. 166) have
been found.However, no coin minted in between



252

APXEOJIOTUS EBPASUMCKUX CTEITEM No5 2019

Plate 01

AH 735-736 has been found. All the coins of
this sultan were issued from mint Sunargawn
(Shahnawaz, 1999, p. 81). He always used
epithet ‘Hadrat Jalal’ (Honorable city) before the

Legend

Al-sultan al-a’zam fakhr
al-dunya wa’l din abu’l
muzaffar Mubarak shah

al-sultan

mint name on his coins (Karim, 2013, p. 326).

g
L

Lin (Counts)

8
!

kg

Reverse

Legend

Yamin khalifat alah nasir
amir al-mu’minin

A coin dated AH 738/1337ACE (Plate 01) has
been taken as a sample to understand the metal
composition of the early independent sultan of
Bengal at the initial stage of his rule.

|01-085-1355 () - Chiorargyrite, syn - 5-Q.26.0 %

The XRD pattern(Plate
approximately 74% silver, with an upper layer

AgCI - e P

- F17=1000(0.0006,17) -

2554000

-5 5.54000 - ¢ 554000

2-Theta - Scale

EflKumy JU Sultany Coin 52 - Fle: Kurmy JU Sultany Coin 52 raw - Type: 2Th'Th locked - Start: 10.000 * - End- 80.000 * - Step: 0.020* - Step time: 0.4 5 - Temp.* 25°C (Room) - Time Started- 10 5- 2-Theta: 10.000 * - Theta: 5,000 * - Chi: 000 * - Phi: 0,00 * - X 0.0 mn - Y- 0.0 mm- Z- 00 mn
[=]01-D87-0717 (D) - Silver 3C - 5-Q 74.0 % - Ag - Ic PDF 17.2 - FE=1000(0 0000.2) - 3408570 - b 4 08570 - 4 03570
% - AgCl - Ve PDF 112

X-ray diffraction pattern of Sample 01 (Plate 2)

02)

shows

The EDS data of the sample 01

of Silver Chlorargyrite (AgCl). No other element
has been detected.

Elements

Ag

Cl

Al

Sn

Cu

Na

Au

Si

Pb

Ge

Ru

Percentage

86.70

03.32

02.11

02.62

01.44

01.09

0.90

0.69

0.69

0.35

0.046

0.043

* Only three digits after decimal have been

counted. The sum may not be 100%.
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Sample 02
Sultan: Shams Al Din Ilyas Shah, Date:
754AH, Mint: Satgawn.

Diameter: 26.095mm, Thickness:

02.415mm, Weight: 10.5g

Plate 03

Legend

Al-sultan al-adil shams
al-dunya wa’l din abu’l
muzaffar ilyas shah al-
sultan

Shams Al Din Ilyas Shah was the 1%
independent sultans of Bengal who conquered
all the part of Bengal and combined the whole
Bengal as a nation. As recognition, he was titled
as Shah e Bangala or Shah e Bangalian (Sultan
of Bengal). He issued coins from Firuzabad in
AH 744 (Mukhopadhyay, 1988, p. 21) and then

Lin (Counts)
]

Reverse

Legend

Sikandar al-thani yamin
al-khalifa (nasir) amir al-
mu’minin

he issued coins from Satgaon in AH 747 (Karim,
1999, p. 184). A coin of Satgawn with the date
AH 754 (Plate 3) has been taken as a sample
because Satgawn was the most south-western
mint of Shams Al Din Ilyas Shah and that will
allow knowing the metallic pattern of the coins
of distant part of Bengal sultans.

i

I |
I |
I 1 2

+ AR 11\
M*%’*Mw»qumi{\-wu\w#‘r gl ‘”“‘{»w
— — T —

I rentd® | ittt o imigeitmenee
e

0 T — — L e L e
] 0 @ 50
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@ kil -]

2-Theta - Scale
mKumyJU Sultany Coin 55 - File: Kumy JU Sultany Coin S5.raw - Type: 2Th'Th locked - Start: 10.000 * - End: 80.000 * - Step: 0.020 ° - Step time: 0.4 5 - Temp.: 25 *C (Room) - Time Started: 16 5 - 2-Theta: 10.000 * - Theta: 5.000 * - Chi: 0.00 * - Phi: 0.00 * - X: 0.0mm - Y- 0.0 mm- Z 0.0 mn

[®]01-087-0717 (D) - Silver 3C - S-Q 88.1 % - Ag - ic PDF 17.2 - Fe=100(0.0000.8) - a 4.08570 - b 4 08570 - ¢ 4.08570
[#]01-085-1385 (A) - Chiorargyrite, syn - 5-Q 1.9 % - AgCI - Ve PDF 112 - F17=1000(0.0006,17) - 2 554000 - b 5.54000 -  5.54000

XRD of Sample 02 (Plate 4)

The XRD data (Plate 4) showing the peak
of silver 88.10% approximately, with an upper

layer of Silver Chlorargyrite (AgCl). No other
element has been detected.
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The EDS data of the sample 02

Elements Ag Cl Al Sn

Cu

Na Au Si /n Pb Ge

Percentage 88.06 1 01.46 | 02.48 | 02.48

0.78

01.36 [ 01.18 | 01.95 [ 0.06 | 0.13 | 0.058 | 0.035

*Only three digits after decimal have been

Sample 03
Sultan: Nasir Al Din Mahmud Shah, Date:
84(?7) AH, Mint: Arsah Chatgawn.

counted. The sum may not be 100%.

Diameter: 30.28mm, Thickness: 02.074mm,
Weight: 10.4g

Plate 5

Obverse

Legend

Nasir al-dunya wa’l din
abu’l mujahid mahmud
shah al-sultan

. e

Nasir al Din Mahmud Shah ruled over
Bengal independently for the longest period of
time (AH 837-864). An inscription of Gaur
indicates that he transferred capital from
Firuzabad to Gaur (Ray, Gaur). He issued
coins from Khazanah, Dar-ul-Darb, Firuzabad,
Satgawn, Nasirabad, Dakhil Banjalia,
Khalifatabad, Muazzamabad, Muhammadabad,

8
1

E

g
Lttt bt rebed bbb bl

Reverse

Legend

Al-mu’ayyad bi-ta’yid al-
rahman khalifat allah bi’l
hujjat wa’l burhan

Sabtahara (Goron, 2001) and Dakhil ba-takhtgah
(Hussein, 2003, p. 118). He also issued coins
from Chatgawn, the most south-eastern mint
of Bengal. As the mint’s location is completely
opposite to the previous sample and nearly
hundred years of difference, we have chosen a
coin of 74(?) from Chatgawn mint.

I (.

o

2-Theta - Scale
mKumJUSunanyCmnKi-Fls' Kurmy JU Suttany Coin S3.raw - Type- 2ZTh'Th locked - Start: 10.000 * - End- 80 000 * - Step: 0.020 * - Step time: 0.4 5 - Temp : 25 °C (Room) - Time Started- 115 - 2-Theta: 10.000 * - Theta: 5.000 * - Chi: 0.00 © - Phi: 0.00* - X 0.0 mm - Y- 0.0 mm - Z 0.0 mn

[®]01-087-0717 (D) - Silver 3C - S-QUE7.3 % - Ag- le PDF 17.2 - F2=1000(0.0000,2) - 34.08570- b 403570 - ¢ 408570
[#101-085-1355 (8) - Chioramgyrite, syn - S-Q 12.7 % - AgCl - Ve PDF 112 - F17=1000{0.0006, 17) - 3 5.54900 - b 554800 - ¢ 5.54800

0
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XRD of Sample 03 (Plate 6)
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The XRD data (Plate 6) showing the peak
of silver 87.3% approximately, with an upper

The EDS data of the sample 03

layer of Silver Chlorargyrite (AgCl). No other
element has been detected.

Elements Ag Cl Al Sn Cu | Na | Au Si K | Pb| Fe | Bi Ge Ru
Percentage 9124 132 [ 0.52 [ 2.66 | 0.9 | 0.83 1032|095 [0.73 10.1]0.21 | 0.14 | 0.02 | 0.042
*Only three digits after decimal have been counted. The sum may not be 100%.
Sample 04 Diameter: 23.985mm, Thickness:
Sultan: Nasir Al Din Mahmud Shah, Date: 02.957mm, Weight: 10.5g
846AH, Mint: Khalifatabad
Plate 7
Legend Reverse Legend

Khalifatabad appeared as a mint on coins
during the region of Sultan Nasir Al Din Mahmud
Shah. Till now the Ist date found from mint
Khalifatabad is AH 846 (Karim, 2013, p. 329).
This mint town has been identified with the ruins

Nasir al-dunya wa’l din
abu’l muzaffar mahmud
shah al-sultan

of Khan Jahan in Bagerhat District (Jahan, 1953,

|&]D:§
|mn:§
|4uu:§
mn:;

g
1

Lin (Counts)

Al-mu’ayyad bi-ta’yid al-
rahman khalifat allah bi’l
hujjat wa’l burhan

p. 226). Khalifatabad was the most remote mint
town surrounded by Sundarbans, that’s why it has
been taken as a sample (Plate 7) to identify the
metal composition of this mint during the middle
period of the Independent sultanate of Bengal.

LI B
=» 0

2-Theta - Scale
[sJKumy JU Sultany Coin 54 - Fie: Kumy JU Sultany Cain S4.raw - Type: ZThiTh locked - Start: 10.000* - End: 00.000 ° - Step: 0.020°° - Step time: 0.4 s - Temp.: 25 °C (Room) - Time Started: 15's - 2-Theta: 10.000 * - Theta: 5000 * - Chi: Q.00 *- Phi: 0.00*- X: 0.0 mm - ¥- 0.0 mm - Z 0.0 mn
Elnim?«ﬂ?ﬂ'-:DJrSiNe(fiCrS—ﬂB?3%—Ag—blc.F'DF 172 - Fe=1000(0.0000.2) - 3 4.08570 - b 408570 - c 4 03570
Elni-n&‘)-ilﬁﬁ-:m-trhzlgyﬁra‘syn-&o|D7%-PQCI-I'\DPDF||2-F|?=|DDD<'DD|]DE,|T'\-amﬂﬂ-hﬁ&nm-cﬁ&m

XRD of Sample 04 (Plate 8)
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The XRD data (Plate 8) showing the peak
of silver 89.3% approximately, with an upper

layer of Silver Chlorargyrite (AgCl). No other
element has been detected.

The EDS data of the sample 04

Elements Ag Cl Al Sn Cu Na

Au Si Pb Ge Ru Bi

Percentage | 87.63 [ 01.14 | 02.94 [ 02.55 | 02.03 | 01.04

01.05(0.79 | 0.44 ] 0.056 | 0.043 [ 0.14 | 0.02 | 0.042

*Only three digits after decimal have been

Comparative Metal content of the five
coins

A comparative compositional analysis of
elements of four silver coins of the Bengal sultans
of three different rulers from four different mints

counted. The sum may not be 100%.

from Eastern to the western part of Bengal along
with previously analyzed coin of Ghiyath Al-din
Mahmud Shah of AH 933 from ‘Da’ mint (Hasan
et al., 2015) isgiven below:

Chart: A (shown data in the continuation of time for both eastern and western mint)

Elements Sample 01 Sample 02 Sample 03 Sample 04 Ghiyath Al-din
Sunargawn Satgawn Chatgawn Khalifatabad Mahmud Da
AH 738 AH 754 AH 84(?) AH 846 (B’dr Shahi type)
AH 933
Argentums (Ag) 86.70 88.06 91.24 87.63 94.39
Chlorine (Cl) 03.32 01.46 01.32 01.41 -
Aluminum (Al) 02.11 02.48 00.52 02.94 03.36
Stannum (Sn) 02.62 02.48 02.66 02.55 -
Copper (Cu) 01.44 00.77 00.905 02.03 00.273
Sodium (Na) 01.09 01.36 00.83 01.04 -
Aurum (Au) 00.90 01.18 00.316 01.05 00.989
Potassium (K) 00.69 - 00.73 - -
Silicon (Si) 00.69 01.95 00.953 00.79 00.70
Lead (Pb) 00.354 00.13 00.102 00.447 00.053
Iron (Fe) - - 00.218 - 00.151
Bismuth (Bi) - - 00.142 - -

Zinc (Zn) - 00.06 - - -
Germanium (Ge) 00.043 00.05 00.0193 00.056 -
Ruthenium (Ru) 00.043 00.03 00.0420 00.043 -

Barium (Ba) - - - - 00.042
Cesium (Cs) - - - - 00.042

Comparative Analysis

Deyell reported that silver tanka of Bengal
sultans are almost pure silver containingfrom
96-99% (Dayell, 2012—13, pp. 133-137) but

he arrived at this conclusionby misinterpreting
incomplete analysis chart of Jahan’s thesis (Jahan,

1995, p. 53) cited from another source which we

have reported in our previouspaper (Hasan et al,



BCEPOCCHUMCKUI HAYUYHO-TTPAKTUYECKU CEMUHAP

"APXEOJIOI U MY3EI: JUAJIOT O BEUHOM" KA3AHb, 11-13 CEHTSBP 2019 .

257

2015). The XRD data of each coin shows the
presence of Silver Chlorargyrite (AgCl) on the
surface, which is normally caused bycorrosion.
The presence of AgCl proves that the coins
didn’t go through any heating process in modern
period and has preserved its original features
(Chattopadhyay, 2013, p. 100). That’s why EDS
analysis of each coin shows the presence of
Chlorine in small percentage.

Silver Percentages

EDS analysis shows that percentage of
silver in the coins of Bengal sultan has increased
over the years (Graph 1). In Sample 01, the
percentage of silver is little low. Fakhr Al-Din
Mubarak ruled over only the eastern part of
Bengal. In his early period of ruling, he stroked
coins hastily, that may be the reason of his coins
containingless silver. This hastiness has been
reflected on the calligraphic pattern of the coin.
In continuation, Bengal was independent for next

200 years. So, it can be assumed that the stability
of the political situation encouraged trade and
commerce and increased the economic wealth
of the country. It developed trade relations with
other kingdoms of the east and imported silver as
a surplus in overland and sea trade from places
like Yunnan in the South-west, the northern
Shan states of China, and eastern Burma where
silver mines existed and silver was produced,
refined and exported (Hussain, 2013, p. 284). In
mediaeval period, price of silver against cowries
decreased in Bengal; the price of silver in Bengal
was even five times less than the price inMalacca;
on the other hand, price of gold in Bengal was
six times higher than Malacca (Haider, 2015, p.
99). Sample 03 from the eastern mint Chatgawn
contains over 90% silver which indicates our
previous assumption of having higher percentage
of silver in eastern mints than westerns (Hasan et
al, 2015).

Graph 1: Graph of the percentage of silver of the coin from early to later period of Bengal

sultans from East to west:

B4(7) S

Percentages of Lead and the presence of
Aluminum

The percentages of Lead are present in all
five coins but in very low quantity (Chart A), less
than 0.5%. In south and south-east Asia, silver is
refined from lead ore. In mediaeval period, for
purifying silver a quantity of adulterated material
was put together with a proportionate amount
of lead (Mukherjee, 1988, p. 25). According to
Ain-i-Akbari (a Mughal writing), one-fourth of
lead was put on the top of silver in a hole to make
silver bullion for coinage (Allami, 1873, p. 22).
If the same method was applied during sultani

846West

period, then coins should contain a remarkable
amount of lead. But all the five coins from our
experiment showed only a very less amount
(Graph 02) of lead which perhaps came as a
primary element of ore with silver.

It is interesting to have a good percentage
of aluminum in all the coins (Graph 03), 0.52—
3.36%. Aluminum does not exist as a major or
minor element in any of the natural sources of
silver of south-east China and Burma (Soe,
1990, p. 12). Silver is a soft metal and its
need to mix up with other material to increase
its hardness while making any object. So, it
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Graph 02: Graph of the percentage of Lead in the silver coin from early to later period of
Bengal sultan from east to west

754 5-W

demands special concentration to re-investigate
about the intentionally added material with silver
in minting process because the major natural

sources of silver like galena and Sphalerite do not
contain aluminum.

Graph 3: Graph of the percentage of Aluminum in the silver coin of the Bengal sultans

from early to later period from east to west:

Aluminum

754 5-W

Presence of other elements:

The coins contain tin (Sn), copper (Cu), gold
(Au), sodium (Na), potassium (K), silicon (Si),
iron (Fe), bismuth (Bi), zinc (Zn), germanium
(Ge), ruthenium (Ru), barium (Ba), cesium (Cs).
Silver mainly produced as a byproduct of gold,
copper, zinc and lead refining. So, these elements
can present in a low percentage in the purified
silver. Germanium (Ge) and tin (Sn) is minor
elements of Sphalerite. Copper is found in galena
as a minor element. There are many natural
sources of Galena and Sphalerite in Burma and
south-east China but individual data of those
mines is not present or out of our reach.

846 South

Conclusion

Although it is not possible to arrive at a
conclusion about the metallurgy of the coins
of Bengal sultans by metallurgical analysis of
only five silver coins, these data has indicated
that more elaborate investigation with a large
number of coins could be helpful to arriving in a
conclusion.
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APXEOMETAJUIYPTHYECKHUM AHAJIN3 YETBIPEX CEPEBPSIHBIX
MOHET C UETBIPEX MOHETHBIX /IBOPOB CYITAHOB BEHT'AJIUAN

Myxammen A0y Aab Xacan, A.C.B. Kypnbl

Yerbipe cepeOpsiHbIE MOHETBI YETHIPEX PA3IMYHBIX MOHETHBIX J1IBOpoB (CoHapraon, CarraBan, YarraBan
u Xanudaradbaa) Tpex He3aBUCUMBIX cynTaHOB benranmu 1334 - 1538 rr. H.3. ObUTH MPOAHATU3UPOBAHBI C
MIPUMEHEHUEM METOIOB PEHTTEHOBCKOU AU PAKITAN M SHEPTOIUCIICPCUOHHON PEHTICHOBCKOM CIICKTPOCKOITHH.
ABTOPBI IPEATIPUHSIIN TONBITKY 000CHOBAHMUS 3aKOHOMEPHOCTH H3MEHEHNS COCTaBa MOHET, OTYCKaHEHHBIX B
OTJIeNTbHBIE UCTOPHUYECKUE TIEPUOBI B PA3TMUHBIX TeorpauuecKux pernoHax, pacioioKeHHBIX ¢ BOCTOKA Ha
3amnaj Ha Tepputopun berranuu. [lomydeHHbIe cBeZIeHHs OBLIN COMOCTABIICHBI C PE3yIbTaTaMH IIPOBEIEHHOTO
panee ananuza mMoHete [mitac ag-nuua Maxmyna u3 nunactuu Xycaiin [laxu. Pesynsrarel uccienoBaHus
JIEMOHCTPHUPYIOT pa3indHOe cojepxkanue cepedpa ot 86,70% no 94,39%. ConepikaHue CBUHIIA BAPbUPYETCS
or 0,053% no 0,447%, 4ro MOXeT ObITh OOYCIOBIEHO MPHUPOAHBIM HCTOYHMKOM cepedpa. ANOMHUHUN
ObUT BepoATHO 100aBJIeH B CIUIaB HamepeHHo B KommdecTBe oT 0,52% mo 3,36%. B monerax Obumm Takke
oOHapy)XeHBI JIPYTHE DJIEeMEHTHI, TaKhue KaK MeJb, 30JI0TO, KPEeMHHH, Kele30, BUCMYT, LIWHK, TepMaHHUA,
pYTeHU, Oapuii 1 11e3ui.

KaroueBsie ciioBa: MoHeThl, benranus, Conapraon, CarraBan, Yarraan, Xanuda-rada, peHTTCHOBCKas
IUGPAKIYs 1 SHEPTOJUCTICPCUOHHAS PEHTICHOBCKAsI CIIEK-TPOCKOIIUS

Nudopmanus o6 aBropax:

Moxamman A0y Auab Xacan, Maructp ¢uiocoduu, HayuyHBIH COTPYIHHK, (DakylIbTeT apXeoJOTHH,
VYuausepcuter JxxaxanrupHarap ([Jaxka, banrnazgenr).

A.C.B. Kypubl, nmpodeccop, kadeapa MarepuayoBeJeHNsI U METAILTYpruy, banraaenickuii HH>XeHEPHO-
TexHoJornueckuid ynusepcuret ([lakka, banrnanemr).
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CIINCOK COKPAIIIEHUI

AT'Y — Anpirelickuii rocy1apcTBEHHbIH YHUBEPCUTET

AKHMO — AnaHbMHCKas KyJIbTYpHO-UCTOpUYECKasi 00J1acTh

AKP — Apxeonoruueckas kapra Poccun

AH PT — Akanemus Hayk Pecrybnmku Tarapcran

AH CCCP — Axanemus nayk CCCP

ACI'D — Apxeonoruueckuii cOopHuk ['ocymapcTBeHHOTO DpMHTaxka

BAY — Bomnpocsr apxeonoruu Ypana. CeepuioBck-ExarepunOypr

BHUMNP — Beepoccniickuil Hay4HO-UCCIEN0BATENBCKAM HHCTUTYT peCTaBpaliui My3€HHBIX
LEHHOCTEU

BOOIIMK — Beepoccuiickoe 0011ecTBO 0XpaHbl HAMSTHUKOB UCTOPUM U KYJIBTYPbI

BPI'O — Bectauk Mmmeparopckoro Pycckoro reorpadudeckoro odmectsa. M.

'AUMK - I'ocynapctBeHHast AkajieMusi HCTOPUU MAaTEPUATIbHOM KyJIBTYPbl

I'IM — I'ocynapCTBEHHBIN UCTOPUYECKHUM My3€i

I'TIKuO — I'opozackoil mapk KyJabTypbl M OT/IbIXa

I'D — T'ocynapcTBeHHBIN DpMUTAK

EU KOV — Enalyxckuii mtHCTUTYT KOY

HNA PAH — UnctutyT apxeonoruu Poccuiickoil akageMuu HayK

NT'ANMK — Uzsectus TAVUIMK. JI.

N3B. BCOPI'O — U3Bectus Boctouno-Cubupckoro Otaenenus Umneparopckoro Pycckoro
reorpaduyeckoro o0OIecTra

N3B. Ypai. roc. yu-ta. — M3BecTus YpajibCKOro rocyjapCTBEHHOIO YHUBEPCUTETA

NN AH PT — UncturyT apxeonoruu um. A.X. XanukoBa Axkagemuu Hayk PT

NUMK — MHCTUTYT UCTOPUU MAaTEPUAIIBHON KYJIBTYPBI

NWSII — MHCTATYT UCTOPUHM SI3BIKA U JIUTEPATYPBI

NUsJI BOAH CCCP/YHII PAH — MHCTUTYT BicTOpHH, SI3bIKA U TUTEPATyphl bamkupckoro
¢mwmana AH CCCP / Ypanbckoro HayuHoro nentpa PAH

NNAJI YHL PAH — UHactuTyT ucTopuu, s3blka U iuteparypsl Y pumckoro HayyHoro nieHTpa PAH
WAJIN — UHeTuTyT Mctopuy, si3bika U auteparypsl uM. I. M6parumosa KOAH CCCP
WAJIA — MHCTUTYT s3bIKA, JIMTEPATYPhl U HCKYCCTBA

KAD — Kamckas apxeonoruueckast SKCIeaUIHs

KADD — Kamckas apxeoaoro-sTHorpadudeckast IKCIICAHIINs

KI'TIY — KpacHosipckuii rocyaapCTBeHHBIN nenarornueckuii yausepcuteT uM. B.I1. Acradbpesa
KI'Y — Kazanckuii rocynapcTBeHHbl yHuBepcuteT uM. B.M. YibsaHoBa-JIennna

KCHA — Kparkue coobmienust MuctuTyTa apxeonoruu. M.

KCUMMK — Kparkue cooOuieHus o J0KJIaaax v MOoJIEBbIX UCCIEI0BAaHUSIX HHCTUTYTa UCTOPUU
MaTepUaIbHON KyJIbTypbl. M.—JL.

K®AH CCCP — Kazanckuii punuan Axagemuu nayk CCCP

K®Y — Kazanckuii ¢penepanbHbIii yHUBEPCUTET

JII'Y — JIeHMHrpaaCcKuii roCy1apCTBEHHBIN YHUBEPCUTET

MAPT — My3eii apxeonoruu Pecnyonuku Tarapctan MA AH PT

MAD — My3eii apxeonoruu u stHOTpadguu YHI] PAH

MAD PAH — My3eii apxeonoruu u sTHorpaguu um. Ilerpa Benukoro (Kyncrkamepa) Poccuiickoit
AxkanemMuu HayK

MUA — Marepuans! u uccienoBanus no apxeonorun CCCP. M.; JI.

MUAP — Marepuassl u uccienoBanus 1o apxeonaoruu Poccun. M.

MUKBAD — Marepuassl u uccienoBanus Kamcko-BsTckolt apxeonornueckoil SKCreANINN.
H.c. — HayuHBII COTPYIHUK
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HA YHII PAH — Hayunsrit apxuB Y pumckoro HayuHoro nearpa PAH

HI'Y — HoBocuOupckuii rocy1lapCTBEHHBIH YHUBEPCUTET

H30 — Hymusmaruka 3onoroit Opasl. Kazans.

HWU — HayuHo-uccnenoBaTeIbCKUi HHCTUTYT

HM Pb — Haumonaneneiit my3eii Peciyonuku bamkoproctan (Ponng Apxeonorun)
HM PT - HanmonanwHsiit my3eit Pecriyonuku TatapcraH.

OI'MK — Omckuii rocy1apCTBEHHbIA HCTOPUKO-KPAEBEAUECKUI My3€ei

[ITTITY — IlepMckuii rocynapCTBEHHbI T'YMaHUTAPHO-TIEIArOTUYECKUN YHUBEPCUTET
[IT'Y — IlepMckuii rocyiapCTBEHHbI YHUBEPCUTET

ITICPJI — [TonHOE cobpanme pycckux seronuceid. CII06, JI., M.

[TOUIL YpO PAH - Ilepmckuii henepanbHbIid HCCAEA0OBATEIBLCKUN HIEHTP, YPAIbCKOE OTICICHNE
Poccuiickoit akaemMun Hayk

PA — Poccuiickas apxeosiorusi. M.

PAH — Poccuiickas akajgemus HayK

PAHUOH — Poccuiickas Acconuanusi Hay9HO-HUCCIIEI0BAaTEIbCKUX HHCTUTYTOB OOIIECTBEHHBIX
HayK

PAO — Poccuiickoe apxeooruuecKkoe 001ecTBo

P®A — pertrenodyopecieHTHBIN aHAN3

CA — Cosetckas apxeonorus. M.

CAMU — CBoa apXe0JIOTHYECKUX UCTOUHUKOB. M.

CI'AUMK — Coobmenust TAVIMK. JI.

CHII PAH — Camapckuii HayuHbli lIeHTp Poccuiickoil akaieMuu HayK

CIIoI'Y — Canxkr-IlerepOyprckuii rocynapCTBEeHHBI YHUBEPCUTET

CII® APAH — Cankr-IletepOyprckmii prman Apxusa PAH

CCAD — CentmuHcko-CymKUHCKas apXeoI0ruuecKast SKCIeIUuIns

CCCP - Corw3s Coserckux Conuanuctuiyeckux PecmyOmmk

TACCP — Tarapckas ApronomHasi CoBerckas Cornpanuctudeckas PecnyOnuka
TMAD — Tpymst Mapuiickoit apxeonorndeckoii sxcreauimu. Momkap-Ouna.

YAB — Y dumckuii apxeoioruueckuii BeCTHUK. Y da

Yal'V — YamypTckuii rocynapCTBEHHbIA YHUBEPCHUTET.

YUUAIL YpO PAH — YaMypTCKuii MHCTUTYT UCTOPUH, sA3bIKa U auTepaTypbl YpO PAH
¥YpO PAH — Vpanbckoe otnenenue PAH

Apl'Y — SpocnaBckuil roCy1apCTBEHHbI YHUBEPCUTET
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Kypnan ocHoBan B Mae 2017 r.
CugerensctBo o peructpanuun CMU TTU Ne ®C77-69645

ot 2 mast 2017 r. Beigano PockomHanzopom

Opurunan—maket — 4. C. Becnanosa
420012 r. Kazans, yn. Hekpacosa, 28, mom. 1203

[onmucano B meyats 29.10.2019 . @opmar 60x84 1/8
[Tedats odcernas. Bymara odcernas. Yem. meq. 1. 31,62
Tupaxx 1000 >k3. ITepsslit 3aBog 150 ok3. 3aka3 Ne
CBoOopHas 1ieHa

OTreyaraHo ¢ rOTOBOrO OpUruHaji-makeTa B tunorpaduun "Orange Key"
r. Kazanp, yn. ['anaktuonosa, 14



