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The main feature of geometric motifs in medieval Azerbaijani tile art is mathematical accu-
racy, systematicity and the construction of the ornament on symmetry. These motifs started from
simple shapes such as squares, triangles, rhombuses, and became more complex and updated to
star and polygonal lattices. Geometric ornaments, lattice systems of various shapes symbolize the
ideas of infinity, harmony and aesthetic balance on architectural surfaces.

The girih technique was widely used in architectural monuments such as Momina Khatun
(1186) of Nakhchivan, Goy Giinbez (1194-1196), and the Olcaytu tomb of Tabriz (1307-1313) in
the 12th-15th centuries. Girih ornaments were prepared in close connection with architectural pro-
jects, more precisely, they were executed by architects and tile masters with a mathematical appro-
ach.

What distinguishes tiles with geometric motifs from floral motifs is that they are built on a
more mathematical accuracy and a certain systematicity. If the artist's feeling and taste are at the
forefront in floral ornaments, planning, calculation and mathematical composition play a key role
in geometric ornaments. For this reason, geometric tiles were mostly used in monumental religious
architecture such as mosques and tombs.

Keywords: Azerbaijan, tile art, geometric motifs, artistic-technical features, decorative-appli-
ed art

INTRODUCTION

The history of the emergence of tile art has left a deep mark on the culture of ancient civiliza-
tions. According to historical data, tile art was first used in the Sumerian temple located in the city
of Ur in Mesopotamia (IV millennium BC). Sumerian masters applied simple geometric motifs by
covering the surface of bricks with layers of colored engobe and glaze. These compositions often
resembled patterns typical of the art of weaving.

The tradition of using geometric motif ornaments in Azerbaijan dates back to ancient times.
Architects, taking advantage of the knowledge and skills of tile masters with rich experience in this
field, systematically applied ornamental elements in the artistic design of buildings. As a result of
this approach, ornaments became not only a decoration, but also the main means of expression that
determined the rhythm of the architectural structure.

According to the general laws of decorative and applied art, the development process in all its
fields progresses from simple forms to complex structures. This principle is also clearly observed in
medieval Azerbaijani ceramics. Thus, the decorative systems observed in ceramic samples of that
period are distinguished by their unique style of expression. This is also confirmed by the results of
existing research. According to research, in the tiles produced in the Middle Ages, simple but
aesthetically effective geometric ornaments - flat, circular, square, rhombus-shaped patterns - were
widely used as the main decorative elements. As a result of placing these simple elements on deco-
rative surfaces in various combinations and variations, it is observed that the tiles reached a high le-
vel in terms of artistic quality.
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When the structure of geometric ornaments is examined in more depth, it becomes clear that
this system used in medieval tile art was mainly based on three main structures: square, triangular
and ray-shaped elements. Various compositional units - rhombus, parallelogram, polygonal orna-
ments were created from these main forms. More complex decorative patterns were mainly built on
the basis of ray-shaped networks. Arabesque-like girih compositions created by this method began
to be widely used, especially from the 11th-12th centuries.

One of the factors that increased the possibilities of artistic expression of this process is the
richness of the composition created through the repetition and improvisation of ornaments. Such
compositions, combined with the bright and dynamic nature of the color palette used, gave the tiles
a special aesthetic. For example, the analysis of ceramic samples discovered in the ancient Ganja
and Orangala territories shows that local craftsmen creatively arranged ornaments that gave the ef-
fect of squares and chessboards along the surface, achieving a special decorative rhythm on dishes
and tiles that were different in both form and function [6, p. 49].

What distinguishes tiles with geometric motifs from floral motifs is their construction on a
more mathematical accuracy and a certain systematicity. If the artist's feeling and taste are at the fo-
refront in floral ornaments, planning, calculation and mathematical composition play a key role in
geometric ornaments. For this reason, geometric tiles were mostly used in monumental religious
architecture such as mosques and tombs.

MAIN PART

In Azerbaijan, geometric motif tiles reflect mathematical harmony and structured artistic or-
der by their very nature. They mainly consist of symmetrical combinations of square, rhombus, tri-
angle, polygon, octagonal star, parallelogram, etc. elements. These elements combine to form knot-
ted structures called girih. The unique feature of this geometric structure system called “girith” was
that the patterns were subject to strict mathematical and symmetrical rules. The entire composition
was formed by the precise intersection of lines and the combination of appropriate geometric ele-
ments (star-shaped, polygonal and their parts). The symbolic meaning of these ornaments is charac-
terized in the Islamic world as an expression of the idea of infinity and perfection. Girih compositi-
ons were often applied to brick, mud, stone and tile facings. As an example, we can cite the wall
surface of the Momina Khatun tomb (1186), which is considered a masterpiece of Nakhchivan arc-
hitecture, as well as the decorative geometric ornament systems of the Goy Giinbez tomb (1194) in
Maragha. In these monumental architectural examples, both the technical accuracy and aesthetic
depth of the girih ornaments are an indicator of the rich artistic design of the monument.

The fragments of buildings discovered as a result of archaeological research of medieval ur-
ban culture show that local craftsmen actively used decorative geometric motifs in brickwork - inc-
luding zigzag, rectangular, meander-type patterns. Among the brick decorations, the symmetrical
geometric ornament system called “girih” with a complex structure stands out. The facing bricks
with various reliefs and shapes, prepared for the artistic design of architectural elements - wall sur-
faces, arches and portals, prove the high level of artist imagination. In this regard, the examples of
facing bricks with a cut geometric pattern discovered during excavations in the city of Beylagan
clearly reflect the regional characteristics of the tile technology [3, p. 78].

The development of tile and brick decor in Azerbaijani architecture gave impetus to the crea-
tion of complex “girih” networks on late-brick ornamental plates. These plates were prepared near
the construction site before construction and attached to the wall surfaces in a ready-made form.
One of the first concrete examples of the application of such facing tile plates is observed in the
construction of the tombs of Yusif Kuseyir oglu and Momina Khatun, which belong to the 12th cen-
tury Nakhchivan architecture. The ornamental plates used in these monumental monuments, which
are approximately 12 cm thick, consist of repeating elements and form the rhythm of the entire
composition. The polished and smooth textured surface of the plates makes the monument even mo-
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re attractive in terms of technical and aesthetic aspects. This demonstrates that decoration is not
only used for the purpose of creating external beauty, but also as an artistic and ideological manifes-
tation in architecture.

“Nakhchivan architecture attracts attention with its unique original features. Architectural or-
naments made of baked bricks and colorful tiles in geometric motifs and monumental compositions
delight with their elegance and high artistic design” [2, p. 52].

In the arch compositions placed on the surface of the ten-sided body of the Momina Khatun
tomb, each of them is decorated with a tile mosaic of different girih ornaments. The geometric ele-
ments used in this monument, in addition to aesthetics, are symbolically associated with the structu-
re of the universe, the ideas of infinity and harmony. Polygonal stars act as a symbolic symbol of
cosmic systems.

“The ornamentation on the tomb of Momina Khatun shows that the artist has an inexhaustible
imagination. The ornamentation of all surfaces is diverse. The artist did not allow repetition. Howe-
ver, his skill lies in the fact that, despite the diversity, he created all the ornaments in the same cha-
racter and thus was able to maintain the overall unity of the monument. The basis of the geometric
ornament of the surfaces is a multi-pointed star and cavalry lines emanating from it. Here we enco-
unter 5-, 6-, 8-pointed stars and 6.8-angled structures” [1, p. 47].

Momina Khatun's tomb is evaluated as a rare architectural example in terms of surface dyna-
mism and artistic richness with its figured brickwork. The artistic distinction of nine different nic-
hes in this tomb, which has a ten-sided body, served to create unity in the diversity of the compositi-
on. Each of these niches had different decorative solutions regarding the structure of the ornament,
forming the aesthetic multi-planarity and rhythmic structure of the monument as a whole. In additi-
on, the placement of tiles made in the majolica technique on the surface of the monument increased
the depth of the multi-faceted cylindrical body and gave the surface vitality with the effect of light
and shadow. This artistic arrangement reflects not only the technical skill of the artist, but also his
aesthetic attitude to the plasticity of the architectural surface. Thus, the correct selection of tile ma-
terial and its appropriate application in its place became not only a decoration of the monument, but
also a means of revealing its idea and aesthetic meaning.

The development achieved in the field of ceramic production in Azerbaijan in the 12th cen-
tury created conditions for the use of glazed tiles as a decorative material in wall decoration. At the
same time, it is clearly seen that at the end of the 12th century, especially in South Azerbaijan, the
art of tiles developed both technically and aesthetically. One of the examples that embodies this de-
velopment is the Round Dome Tomb in Maragha, built in the 12th century. This monument, which
has a cylindrical body, belongs to the group of tower-shaped tombs and reflects the innovative fea-
tures of its time in terms of architecture. The cylindrical surface of the tomb is formed on the basis
of a horizontal arrangement of ordinary baked bricks, and glazed parts are placed between these ar-
rangements to create decorative accents. The arch, one of the most striking parts of the monument,
is distinguished by its large size and rich decoration. In this part, the tiles are harmoniously combi-
ned with inscriptions written in Kufic script and complex geometric ornaments, which determines
the artistic nature of the composition.

Another feature of geometric ornaments is their modular and repeatable structure. This creates
a certain sense of fluidity and balance on large surfaces. Such a composition is also reflected in the
Goy Glinbez tomb in Maragha (1196).

Starting from the 13th century, the use of tiles in architectural monuments expanded further,
and in the following centuries there was a certain turning point in the formation of this art form. In
some cases, entire facades of buildings were completely covered with tiles, which indicates the high
technical and aesthetic skill of the tile masters. Studies show that these features are reflected in the
Barda, Karabakhlar, Salmas and Khoy tombs (14th century), as well as in the Goy Mosque in Tab-
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riz (15th century). According to researchers, the architectural decoration of the Goy Mosque was
based on two main ceramic decorative methods, which were highly artistic:

- Compositional arrangement of large-sized star-shaped and multi-rayed tiles;

- Application of patterned panels made of small-sized, standard-shaped mosaic-type tiles.

In addition, it is emphasized that decorative epigraphic elements written in Kufic and Naskh
script played an important role in the architectural decoration of the monument [5, p. 97]. These
inscriptions, along with their aesthetic value, had a symbolic meaning and had a great influence on
the artistic development of tile art.

"The Blue Mosque of Tabriz is a valuable work of art that embodies the high production cul-
ture of architects, calligraphers, sculptors, and tilers who added maximum creative power to the
work of Azerbaijani architecture. The construction was led by a person named Izzeddin Qapichi"
[4, p. 33].

The deep mastery of mathematical knowledge by engineers and architects, in addition to allo-
wing them to work with high technical precision in the design and construction of buildings, created
an environment of close cooperation with tile masters working in the field of tile mosaic. In other
words, the decorative projects of tile mosaic were drawn up based on the architectural-composition
plan prepared by the architects. As a result of this interaction, the monumental structure of domes,
portals and arches seemed both technically solid and aesthetically complete.

Among the examples attributed to the high aesthetic stage of Azerbaijani architecture, monu-
ments with intricate girih patterns decorated with turquoise-colored tiles stand out. This type of mo-
nument, especially with its geometric ornamented tile mosaics placed on the arch and facade surfa-
ce, is distinguished both in terms of decorative richness and harmony.

One of the monumental monuments of the country, which has a unique place in the tile art of
the Elkhanid period and is located in the city of Sultaniye, is the tomb of Olcaytu Khudabande
(1307-1313), built according to the design of the Tabriz architect Ali Shah. This tomb is distinguis-
hed not only by its architectural solution, but also by its rich tile decoration system, fully reflecting
the artistic possibilities of its time. Turquoise tile covering was applied to the dome of the tomb, the
decorative elements of its arches in the form of stalactites, the arch and its interior. The turquoise ti-
le elements used on the dome surface created a strong glow in the sunlight, making it stand out even
from a distance. This indicates that in addition to the decorative nature of the tile material, it also
has a symbolic and effective function.

Tile mosaic was widely used in the facade parts of the arch, in the tympanum zones of the arc-
hes, in the friezes above the stalactites, and the interior surfaces were decorated with dark blue, tur-
quoise and white tile elements. The decorative system was not limited to simple geometric mosaics,
but was also enriched with tile compositions with curved lines and complex contours. This de-
monstrates how much the technical possibilities of tile processing developed during the Elkhanid
period and the richness of the artist's imagination in form. This artistic and decorative system, cove-
ring both the internal and external surfaces of the Oljaytu Khudabende tomb, creates a broad imp-
ression of the high development of tile art in the monuments of that period. This complex decorati-
on was also effective in the following centuries, and was especially used in the architectural decora-
tions of the Sultaniye Mosque (first half of the 16th century). Here, large-sized borders called “Sel-
juk chain” made of brick and enriched with geometric motifs were used on the surface of the arch
and minaret. At the same time, the compositional motifs consisting of eight-pointed stars and cross-
shaped elements found in the tympanum of the arch were also adapted here. Complex star-shaped
motifs assembled from this type of tile ornaments decorated the general structure of the arch and the
borders above the arch, creating a dynamic and complex spatial effect.

The fact that traces of the Seljuk chain style are found in many architectural monuments of
the 14th century confirms that it was a decorative system that was widespread in the region and had
a long-lasting impact. As a continuation of the craftsmanship of this period, we can mention the
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tomb designed by Ahmad Yusif oglu, a representative of the Nakhchivan architectural school, and
built in Barda in 1322. The monument is in the form of a cylindrical tower, topped with a conical
dome. The surface of the building is made with the figured masonry technique, where ordinary ba-
ked bricks and glazed brick elements are combined to create a complex structure. While the hori-
zontally arranged ordinary bricks play the role of a background, turquoise glazed bricks are placed
vertically, based on the principle of a square grid, and an ornamental composition is formed by re-
peating the word “Allah” written in Kufic script two hundred times on these grids. This example
shows how high the synthesis of writing and tile art is in Islamic ornaments, and how the artistic
and aesthetic impact is manifested in unity.

In the Middle Ages, the process of making tiles was usually carried out by specialized artists,
calligraphers and ceramic masters, usually based on the project of professional architects. This coo-
peration formed not only the technical execution, but also the artistic and aesthetic concept of tile
decoration. As a result, tiles have become one of the main means of expression that give rhythm,
symbolic meaning and artistic richness to the architectural structure of the monument. It should be
noted that the advantage of glazed tiles in terms of protection and durability is due to the fact that
their surface is covered with layers of glaze. In this regard, the turquoise glazed facing bricks of the
Barda and Karabakhlar tombs are remarkable examples that combine both protective and aesthetic
functions.

CONCLUSION

In conclusion, it should be noted that Medieval Azerbaijani ceramics gained importance not
only with their widespread use in everyday life, but also with their application as an aesthetic com-
ponent in architecture. Throughout history, craftsmen who built buildings with various functions
were not satisfied only with the constructive elements of the architectural solution, but also paid
special attention to increasing the aesthetic value and impact of these buildings. More precisely, the-
ir goal was not only the rationality of form and structure, but also the attractiveness of the appearan-
ce and the breadth of artistic expression possibilities. In this regard, the application of tile decorati-
ons as a means of artistic expression has been one of the most effective methods of increasing the
aesthetic value of monuments.

Medieval buildings, while being attractive in terms of their external appearance and architec-
tural solution, are distinguished by the extensive use of tile in their interior design. In other words,
the sense of beauty of medieval craftsmen was reflected not only in terms of practicality, but also in
terms of artistic thinking at a high level. This shows that both household ceramics and tile art have
already entered the classical stage.

One of the main reasons for the development of geometric-motif tile mosaics in Azerbaijan at such a
high level is the deep knowledge of technical and theoretical sciences, especially mathematics and geo-
metry, of the craftsmen, architects and masters of decorative and applied arts working in this field.
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AZORBAYCANDA HONDOSI MOTIVLI KASILARIN BODII-TEXNIKI
XUSUSIYYOTLORI

A.N. Xalilova

Orta asrlor Azarbaycan kasi sanatinds hondasi motivlarin asas xiisusiyyati riyazi dagiglik, sis-
temlilik vo ornamentin simmetriya tizorinds qurulmasidir. Bu motivlor kvadrat, ticbucag, romb kimi
sads formalardan baslayib, ulduzlu va ¢oxbucagl girih sobakalora godar miirakkablosorak yenilon-
misdir. Hondosi ornamentlor, miixtalif formali girih sistemlori memarlhq sathlorinds sonsuzlug, har-
moniya Vo estetik tarazliq ideyalarini simvolizo edir.

Girih texnikast XII-XV asrlordo Naxgivanin Momino Xatun (1186), Goy Giinboz (1194-
1196), Tabriz Olcaytu tiirbasi (1307-1313) kimi memarliq abidslorinds genis istifads edilmisdir. Gi-
rih ornamentlori memarlhiq layihalari ilo six alagods hazirlanir, daha daqiq desak, riyazi yanasma ila
memarlar vo kas1 ustalar torofindon icra edilirdi.

Hondosi motivli kasilar: nobati motivlordon forglondiran cohot onlarin daha riyazi dagiglik vo
miiayyan sistemlilik tizarinda qurulmasidir. ©gar nabati ornamentds sanatkarin hissi va zévqii 6nde-
dirso, handasi ornamentlords planlasdirma, hesablama va riyazi kompozisiya asas rol oynayir. Bu
sababdan, handasi kasilar daha ¢ox mascid va tiirba kimi monumental dini memarliqda totbig olu-
nurdu.

Agar sozlar: Azarbaycan, kas: sanati, handasi motivlar, badii-texniki xzsusiyyat, dekorativ-tat-
bigi sanat.

XYJIOKECTBEHHO-TEXHUYECKUE OCOBEHHOCTU TEOMETPHYECKOM
IUVINTKA B ASEPBAHUIKAHE

A.H. XaauinoBa

I'maBHOI OCOOEHHOCTHIO T€OMETPUUYECKHMX MOTHBOB B CPEIHEBEKOBOM a3epOailKaHCKOM
M3pa3OBOM HCKYCCTBE SIBIIIETCSI MaTeMaTH4YecKass TOYHOCTh, CHUCTEMHOCTh W TOCTPOCHHE
OpHAMEHTa Ha CUMMETpPUHU. DTH MOTHUBBI O€pyT Hauyalo OT MPOCTHIX (POpM, TaKUX KakK KBajpaThl,
TPEYTOJIbHUKH, POMOBI, M YCIOXHSIOTCS, COBEPIICHCTBYSICH IO 3BE3AYATHIX M MHOTOYTOJBHBIX
CeTOK TMpHX. ['eoMeTpuueckre OpHAMEHThI, CUCTEMbl TMPHX DPA3JIUYHBIX (OPM CHMBOJU3UPYIOT
uaen 0ECKOHEYHOCTH, TApMOHUH M ACTETUYECKOTO PAaBHOBECHS Ha apXUTEKTYPHBIX MTOBEPXHOCTSIX.

Texnuka rupux mmpoko npumenssiack B XII-XV Bekax B TakuX apXUTEKTYpHBIX
namsiTHUKax, kak Momune-xaryn B HaxuwiBane (1186), I'¢it I'ton6e3 (1194-1196) u rpoOHuna
Onmxaiity B Tebpuze (1307-1313). OpHaMeHTBHI THPHUX CO3/IaBAIMCh B TECHOW CBS3U C
ApXUTEKTYPHBIMHU TIPOCKTAMH, a TOYHEE, BHIITOJIHSUTHCH aPXUTEKTOPAMH M U3Pa3I[OBBIMH MacTepaMu
C MCII0JIb30BaHHEM MaTeMaTHUYEeCKUX METOJIOB. [ eoMeTpuuecKre MOTUBBI IJIUTOK OT PACTUTENBHBIX
OTINYAIOTCS OOJIbIIEH MaTeMaTHUeCKONH TOYHOCThIO U ONMpeAeNeHHON cucteMaTtnyHocThio. Eciu B
pacTUTEILHOM OpHAaMEHTE Ha TMEpBBIH IUIaH BBIXOAAT YYBCTBO M BKYC XYJOXHHMKA, TO B
reOMETPHUECKUX OPHAMEHTaX KIFOUEBYIO POJIb UTPAIOT IJIAHUPOBAHUE, PACUET M MaTeMaTHIeCKast
komno3uuus. [loaToMmy reomMeTprudeckre MOTHUBBI Yallle BCETO MCIOJIb30BANINCH B MOHYMEHTAJIBHON
PENUTHO3HON apXUTEKTYpe, TAKOW KaK MEUETH U IPOOHMUIIBI.

KnrwueBble cnoBa: Asepbaiiodcan, u3pasyosoe UCKYCCmeo, 2eomempuyeckue MOMUgbl,
Xy0024cecmeeHHo-mexHu4eckue 0COOeHHOCmu, 0eKOpamueHO-NPUKIAOHOE UCKYCCMEBO.
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