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Abstract: In this paper concave deltahedral surfaces are applied to link the two
concepts of geometric rosette design — the polar distribution of the unit ele-
ment (circular arc) around the center of the contour circle and the rosettes ob-
tained by means of regular polygons. Forming composite polyhedral structures
based on the geometry of concave deltahedral surfaces over a n-sided polygo-
nal base, we have demonstrated one possible method of geometrical generation
of three-dimensional rosettes. The concave polyhedral surfaces are lateral sur-
faces of the concave polyhedrons of the second, fourth and higher sorts, con-
sisting of series of equilateral triangles, grouped into spatial pentahedrons and
hexahedrons. Positioned polarly around the central axis of the regular polygon
in the polyhedron’s basis and linked by triangles, the spatial pentahedrons and
hexahedrons form the deltahedral surface. The sort of the concave polyhedron
is determined by the number of equilateral triangle rows in thus obtained poly-
hedron’s net. In this study, composite polyhedral structures whose surface are-
as form the three-dimensional rosette are obtained through the combination of
concave cupolae of the second sort (CC-ll), concave cupolae of the fourth sort
(CC-1V), concave antiprisms of the second sort (CA-1l) and concave pyramids (CP).
By means of elongation, gyro-elongation and augmentation of the listed concave
polyhedrons it was possible to generate complex polyhedral structures, which can
be used to create three-dimensional rosettes. The parameters of the solids were
determined constructively by geometric methods and analytical methods which
useiterative numericalprocedures.
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Fig.1

INTRODUCTION

Mosaic, as a sort of a decorative finish of wall and floor surfaces, has been developing the link between
geometry and design since the earliest times. The subset of thus finished decorative surfaces is formed
within a circle of larger or smaller diameter. Figure 1 shows the mosaic floor with Medusa head found in
Zea, Piraeus, 2" century AD. The design is based on the geometrical construction of circular arcs whose
curve centres are located on the referent circle, marked as k. The petalmotif shown below is obtained
by rotating the given circular arc around the centre of the contour circle. The petal number is equal to
the chosen number of sections of the contour circle. To facilitate the rest of the procedure, the petals of
thus deformed geometrical figure are further divided by concentric circles whose centers coincide with
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Fig.3 Fig. 4

the contour circle center, and whose radius is determined by the intersection points of two neighboring
petals. The radiuses of concentric notch circles grow progressively, thus eventually forming the concen-
tric bands.The number and width of thus obtained bands depends on the radius of the referent circle k.

Geometrical reconstruction of the decorative circular motif shown in Figure 2 is based on the polar
distribution of circles whose centres lie on the referent circle k. The radius of the referent circle k is half
that of the contour circle. Similarly to the illustration above, the petals of thus defined geometric figure
are further divided by concentric circles whose centre coincides with that of the contour circle, and whose
radius is determined by the intersection points of each two neighboring petals. The width of the concen-
tric bands obtained by this division decreases as the distance from the centre of the contour circle centre,
so that the obtained geometrical figure creates and optical illusion of a spherical surface.

We have shown only two characteristic illustrations of the geometrical construction of circular deco-
rative surfaces which Albrecht Diirer termed “rosette”. The rosette becomes a dominant architectural
detail in the first half of the 12t century in France, when the builders of religious architecture, under the
influence of Neoplatonic ideas, became fascinated by light as a means to connect with God.? Conceptual-
ly, the Christian church became the temple of light — a temple bathed in the light of God. With an altered
construction system and the use of new constructive elements, it became possible to install spectacu-
lar stained glass windows, through which the filtered sunlight entered the cathedral. In this system, the
unique rosette-shaped window opening stands out. Its circular shape and complex geometry have made
this architectural element the most representative product of Gothic applied art.

We can now identify several basic characteristics of the shown rosettes. Their primary feature is the

geometrical construction based on polar distribution, i.e. rotation of the unit figure around the contour
circle centre. The second is the application of modular elements, which facilitates implementation. The
final characteristic is the presence of color in the final rosette design.
The rosettes from Roman mosaics in Figure 4 indicate that the tendency to form rosettes by applying
polygonal shapes is rather old. More precisely, these examples contain a triangle, a square, a hexagon, an
octagon and a dodecagon. We can observe the geometric pattern of 2D tiling, where polygonal shapes are
arranged in a circular motif. The geometric construction is characterized by rotational symmetry, which is
the fundamental link with Gothic rosettes, in themselves a three-dimensional stone law-reliefs.

1 K. Williams, “Spirals and Rosettes in Architectural Ornament”, Nexus Network Journal, Volume |, Issue
1-2,1999,129-138.

2 A.Samper and B. Herrera,“A Study of the Roughness of Gothic Rose Windows”, Nexus Network Journal,
July 2016, Volume 18, Issue 2, pp 397-417.
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Islamic geometrical patterns fully exploit regular polygons as a matrix to shape decorative architec-
tural elements. Their application is a full integration of geometry with architecture. The base of these
patterns consists of regular constructible polygons (such as hexagons and octagons) and star-shaped
polygons that are formed from them. These shapes represent the rosette leaves. Depending on the
number of vertexes (n) of regular polygons generated from them, a new term is introduced in the clas-
sification - the ‘geometrical n-point pattern’, where the type of the rosette depends on the polygon
from which it is derived. The evolution of Islamic geometrical patterns can be followed through the
type of use of n-sided polygons, from the hexagon to more complex polygon types and through the
rosettes formed from them.

Geometric patterns with 6 and 8 points, obtained by applying the hexagon and the octagon, begin to
dominate the Islamic architecture as early as the end of the gt century. There was also an art movement
(11th-13t century) which brought about a radical change in how the conventional geometrical patterns
are applied when itintroduced the patterns with 7,9 11and 13 points. Today, we notice the use of non-con-
structive polygons in the applied art, which bears importance for this study.

Biggest value lies in how they are mutually combined 6-, 8-,10-, 12-, and 16-point pattern geometrical
patterns. Such combination was the guideline followed by the new art movement in the history of Islamic
geometrical patterns. During the 15 and the early 16t century geometrical 16-point patterns and com-
bined geometrical patterns were highly popular®.

CONCAVE PYRAMIDS OF THE SECOND SORT

In this study we applied concave deltahedral surfaces to link the two concepts of geometric rosette design
presented above: the one where a rosette is obtained by polar distribution of the given element (circular

CPII-8mA CPII-8MA
Fig.5

3 Y. Abdullahiand M. Rashid Bin Embi, “Evolution of Islamic geometric patterns”, Frontiers of Architectural
Research, Volume 2, Issue 2, 2013, 243-251.

4 Dabbour Loai M.: Geometric proportions: The underlying structure of desing process for Islamic ge-
ometric patterns”, Frontiers of Architectural Research, Volume 1, Issue 4, December 2012, pp 380-391
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arc) around the center of the contour circle and the other in which the rosette is produced through appli-
cation of regular polygons.

We start from the concave pyramids of the second sort (CP-I1), which are formed by polar distribution
of the unit cell around the axis vertical to the plane of the regular polygonal base. In Figure 5, the base
is the regular octagon. The unit cell is a set of five equilateral triangles in a plane which, grouped around
the common vertex O, form a spatial pentahedron. Thus formed deltahedral lateral surface is the convo-
lution surface. The sort of the pyramid is determined by the number of equilateral triangle rows in the
planar net of deltahedral lateral surface. In concave pyramids of the second sort there are two rows of
equilateral triangles.

Geometrical generation of concave pyramids of the second sort is based on finding the position of the
vertexof the spatial pentahedron which meets the condition that the vertexes A and B are located on the
sides, with vertex D on the axis of the polygonal base. In our previous studies®, we showed that there are
two types of concave pyramids of the second sort above the same polygonal base. If the common vertex
O is indented, we obtain the concave pyramid of greater height (CP 1I-nM). Conversely, if the common
vertex O is protruding, the placement of others vertex of the spatial pentahedron generates the concave
pyramid of smaller height (CP [I-nm).

Apart from the height-based division of the concave pyramids of the second sort, which inevitably
results in a differently shaped deltahedral net, our research also showed that there are two ways to gen-
erate concave pyramids®. In the first manner, termed type A, the lateral surface contains the number
of unit cells which is equal to the number of sides of the polygonal base (Figure 6). In other words, the

5 M. Obradovi¢, S. Misi¢ and B. Popkonstantinovi¢, “Concave Pyramids of Second Sort - The Occurrence,
Types, Variations”, in: Proceedings of the 4™ International Scientific Conference on Geometry and
Graphics, moNGeometrija 2014, ed. S. Krasi¢, Vol 2. Vlasina, 2014, 157-168.

6 M.Obradovi¢, S. Misi¢ and B. Popkonstantinovi¢, “Variations of ConcavePyramidsof Second Sort with
an Even Number of Base Sides”, Journal of Industrial Design and Engineering Graphics (JIDEG) - The
SORGING Journal, Volume 10, Special Issue, Fascicle 1, ed. D. Marin, Brasov, 2015, 45-51.
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unit cell is developed above every side of the polygonal base. In the other generation method, the unit
cells are developed above every other side, and are mutually linked by isosceles triangles. This manner,
termed type B, can be applied only to concave pyramids of the second sort above a polygonal base with
even number of sides.

In terms of ‘geometrical n-point patterns’, the process of generation of concave pyramids of the second
sort reveals 6-, 7-, 8-, 9- and 10-point patterns. In other words, they can be developed over polygonal bas-
es with respective number of sides. Concave pyramids CP Il-gmA and CP 1I-10B differ from the others, as
their deltahedral net penetrates the plane of the polygonal base. Figure 7 shows orthogonal projections
on the base plane of all concave pyramids of the second sort, treated as spatial grids consisting exclusive-
ly of bars, so that these concave deltahedral surfaces can also be viewed as rosettes. Pyramid unit cells,
spatial pentahedrons, consist only of equilateral triangle sides.

When concave pyramids of the second sort with the same polygonal base are combined and joined,
concave bipyramids of the second sort are obtained, and these can be further elongated, gyroelongated,
conca-elongated, creating a distinctive family of diverse three-dimensional rosettes. In elongation, we
use prisms, antiprisms and concave antiprisms (CA ll-nM and CA lI-nm), whose generation was discussed
in our previous studies’. The characteristic star-like shape of the three-dimensional rosettes based on
the geometry of concave pyramids of the second sort is obtained when these are elongated with concave
antiprisms of the second sort (Fig. 8).

CONCAVE PYRAMIDS OF THE FOURTH SORT

In this paper we show how Concave pyramids of the fourth sort, type B, can be generated above the regu-
lar hexadecagonal polygonal base (CP IV-16B). The unit cell is a spatial hexahedron and a spatial pentahe-
dron with a mutual side (marked as side ED in Figure 9). The figure shows the orthogonal projection and

7 M. Obradovi¢, B. Popkonstantinovi¢ and S. Misi¢, “On the Properties of the Concave Antiprisms of
Second Sort”, FME Transactions. Vol. 41 No 3, (Belgrade), 2013, 256-263.
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Fig.10

the spatial model of thus formed unit cell, whose polar distribution around the axis vertical on the base
plane forms CP IV-16B. Deltahedral lateral net is a convolution surface shown in Figure gb. Geometrical
generation is based on finding such a position of the unit cell vertices that the vertexes A and B lie on the
sides, while vertex H is located on the axis of the polygonal base.

The construction is based on the constructive procedure to generate concave cupolas of the fourth
sort®. More precisely, it relies on the fact that the distance between the neighboring vertexes of the unit
cell is always equal to the side of the used equilateral triangles®. Auxiliary spheres whose centers lie in
neighboring vertices of the spatial hexahedron (vertices O, and Cin Figure 9) are cut by the vertical plane
containing vertices B and D. The intersection of thus obtained intersecting circlesdeterminesthe position
of vertices B and D. By repeating the constructive procedure above and by determining the position of
all the vertices of the unit cell for multiple initial positions of vertex O, we generate the trajectory of the
vertex H. By cutting thus obtained trajectory of the vertex H with the vertical plane of the axis of the
polygonal base, we obtain the sought position of the vertex H, and consequently, the final position of all
the other vertices of the unit cell.

We will demonstrate two possible shapes of the concave pyramid of the fourth sort above a regu-
larhexadecagonal polygonal base (CP [V-16B). In the first illustration (Figure 10) the spatial hexahedron

Fig. 1

8 S. Misi¢ and M. Obradovi¢, “Forming the cupolae with concave polyhedral surfaces by corrugating a
fourfold strip of equilateral triangles”, in: Proceedings of the 2t International Scientific Conference on
Geometry and Graphics, moNGeometrija 2010, ed. M. Nestorovi¢, Beograd, 2010, 363-374.

9 S. Misi¢, M. Obradovi¢ and G. Bukanovi¢, “Composite Concave Cupolae as Geometric and Architectural
Forms”, Journal for Geometry and Graphics, Volume 19, No. 1, 2015, 79-91
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has a protruding middle vertex O, and an indented middle vertex O, of the spatial pentahedron. In the
second illustration (Fig. 1), the situation is reverse. Observation of the spatial model of the unit cell for
both shapes of CP IV-16B reveals expansion and compression of the very structure in the two different
examples of formation of the concave pyramid of the fourth sort above the same polygonal base. We also
show the orthogonal projections and the spatial shape of the concave pyramid of the fourth sort with the
interventions in the colour of the deltahedral lateral surface.

COMPOSITE POLYHEDRONS WITH CONCAVE DELTAHEDRAL LATERAL SURFACE

Three-dimensional rosettes with the geometry of concave deltahedral surfaces can also be obtained by
means of combining - joining of concave cupolas of the second sort (CC Il-nM and CC II-nm)™, concave
cupolas of the fourth sort (CC IV), concave antiprisms of the second sort (CA II) and concave pyramids (CP).

We select several examples of thus obtained three-dimensional rosettes with the geometry of concave
deltahedral surfaces. Figure 12 presents examples of three-dimensional rosettes, each accompanied by
the description of the type of polyhedrons from which it is produced.

CONCLUSION

The presented three-dimensional rosettes with the geometry of concave deltahedral surfaces are, simi-
larly to the rosettes in Gothic and Islamic architecture, characterized by multiple symmetry, proportion
and order. Their geometrical construction is based on the rotation of the unit cell around the central
axis accompanied by modularity which facilitates implementation. When three-dimensional rosettes are
observed as a composite structure consisting of concave polyhedral surfaces, their modularity lies in the
fact that the complex patterns are obtain though the application of a single element - equilateral triangle.
On the other hand, the same structure can be viewed as a three-dimensional grid, whose modularity lies
in the application of same-length bars.

Further research should focus on exploring the application of three-dimensional rosettes as architec-
tural elements, as contemporary architecture recognizes the quality of modular solutions which reduce
the construction time and cost. Building blocks of three-dimensional rosettes (equilateral triangles) can
be treated as glass surfaces of different colours, where refraction of light and the movement of shadows
can be explored as an asset to architectural design. In that manner, analogously to the Gothic architec-
ture, the filtered light can penetrate and enrich the modern interior. Three-dimensional rosettes based
on the geometry of concave polyhedral surfaces can be applied as a facade architectural element, as
cupolas, roof constructions or as independent spatial constructions (entire objects). Three-dimensional
rosettes, unlike two-dimensional, allow the overlapping of the shadows cast through their (triangular)
sides depending on the angle of the light shining through them. This shadows, in turn, shape dynamic
pictures (patterns and compositions), which change with hours and seasons. Moreover, these will neither
be mere projections of flat images nor familiar pictures, but complex compositions obtained through an
interplay of their positions and spatial relationships. Future research can focus on the engineering of
these composition — on how to obtain a certain distribution of light and shadows at a given time of day or
on a given day in a year, as an additional architectural accomplishment.

10 M. Obradovi¢ andS. Misi¢, “Concave Regular Faced Cupolae of Second Sort”, in: Proceedings of 13th
ICGG, ed. G. Weiss,Dresden, 2008, El. Book: 1-10
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Fig.12
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ILLUSTRATIONS

1: Geometrical reconstruction of the design — Mosaic floor with Medusa head found in Zea, Piraeus, 2nd century AD
https://commons.wikimedia.org/wiki/File:Floor_mosaic_garden_NAMAthens.jpg

leoMeTpHjcka peKoHCTPYKLMja An3ajHa — Mo3auk ca rnaBom Mepyse npoHaheH y 3ew, Mupej, 2. ek HoBe https://
commons.wikimedia.org/wiki/File:Floor_mosaic_garden_NAMAthens.jpg

2: Geometrical reconstruction of the floor rosette design Baptistery of San Giovanni, Florence

https://media-cdn tripadvisor.com/media/photo-s/08/2e/d2/a1/baptistery-of-san-giovanni.jpg

leomeTpHjcka peKoHCTpyKLHja An3ajHa nogHe posete Kpctronuue CaH HosaHu, ®upeHua

https://media-cdn tripadvisor.com/media/photo-s/08/2e/d2/a1/baptistery-of-san-giovanni.jpg

3: Gothic Rose Windows: a) Notre-Dame of Amiens b) Notre-Dam de Paris
http://projects.mcah.columbia.edu/amiens-arthum/image/south-transept-rose-window
https://commons.wikimedia.org/wiki/File:Rose_du_transept_Sud_Notre-Dame_de_Paris_170208_02.jpg

FoTHYKK Npo30opH obnuKa posete: a) Hotp-Aam y Amujeny 6) Hotp-Lam y Mapusy
http://projects.mcah.columbia.edu/amiens-arthum/image/south-transept-rose-window
https://commons.wikimedia.org/wiki/File:Rose_du_transept_Sud_Notre-Dame_de_Paris_170208_02.jpg

4: Ancient Roman mosaics: a) Roman Villa of Castel Guido (Flavia Age 69-79 AD), b) The Lod Mosaic (300 CE), Israel
Antiquities Authority
https://commons.wikimedia.org/wiki/File:0_Mosa%C3%AFque_de_sol_g%C3%Agometrique_-_Pal._Massimo_-_
Rome.JPG; https://commons.wikimedia.org/wiki/File:The_Lod_Mosaic, _Israel_Antiquities_Authority.jpg

[lpeBHKH prMckr Mo3aunuu: a) Pumcia srna Kacten lM'ynao (®nasua, poba 69-79. r.), 6) Mosawk Jloa (300. 1),
H3paencka ynpasa 3a cTap1He
https://commons.wikimedia.org/wiki/File:o_Mosa%C3%AFque_de_sol_g%C3%Agometrique_-_Pal._Massimo_-_
Rome.JPG; https://commons.wikimedia.org/wiki/File:The_Lod_Mosaic,_Israel_Antiquities_Authority.jpg

5: Method of generating the Concave Pyramids of Second Sortby folding and creasing the plane net, obtaining two
different types: CP-8M, and CP-8m

leHepucame nBa pa3nuymTa TMNa KoHKaBHKMX MMpaMK1aa Apyre BpcTe caBHjabem mpexe omotaya: CP-8M v CP-8m
6: Method of generating the Concave Pyramids of Second Sort, type A and type B

lenepucame KoHkaBHWX NMpamupa apyre Bpcte, THI AW TN b

7: Concave pyramids of second sort, orthogonal projections onto the polygonal base plane

IKoHKaBHe nM1pamm1ae Apyre BpCTe, OpTOroHasHe npojekLimje Ha paBaH NosIMroHanHe ocHose

8: Concave bipyramids of second sort, orthogonal projections onto the polygonal base plane, quoted from: M.
Obradovi¢, S. Misi¢ and B. Popkonstantinovi¢, “Concave Pyramids of Second Sort - The Occurrence, Types,
Variations”, in: Proceedings of the 4th International Scientific Conference on Geometry and Graphics, moNGeometrija
2014, ed. S. Krasi¢, Vol 2, Vlasina, 2014, 157-168. Fig. 8

IKoHKaBHe B1nHpamm1ae opyre BpCTe, OPTOTrOHANHE MPOjeKLMje Ha paBaH MOMMIOHAIHE OCHOBE, LIUTHPAHO H3:

M. Obradovi¢, S. Misi¢ and B. Popkonstantinovi¢, “Concave Pyramids of Second Sort — The Occurrence, Types,
Variations”, in: Proceedings of the 4th International Scientific Conference on Geometry and Graphics, moNGeometrija
2014, ed. S. Krasi¢, Vol 2, Vlasina, 2014, 157-168. Fig. 8

9: Concave pyramid of the fourth sort: a) orthogonal projection of the unit cell, b) planar net of the deltahedral lateral
surface CP IV-16B, c) orthogonal projection of the intersection of the axis of the polygonal base and the vertex H
trajectory

IKoHKkaBHa NMpammKia YeTBpTe BPCTE; @) OPTOroHasHa npojekLiyja jearHruuHe henuje, 6) passujeHa Mpexa
nentaepapckor omotada CP [V-16B, 1) opToroHanHa npojekLimja npeceka 0COBHHE MOJIMroHasHe OCHOBE M
TpajekTopHje TemeHa H

10: CP IV-16B (protruding middle vertex Oy and an indented middle vertex O,), a) orthogonal projection, b) unit cells,
c) spatial model, d) orthogonal projection

CP IV-16B (ncnynyeHo Teme O1 W ynybmeHo Teme O2), a) opToroHanHa npojekuuja, 6) jenrHuuna henwja, 1)
NpOCTOPHH MOAEN, ) OpTOroHanHa npojekLm1ja

11: CP IV-16B (protruding middle vertex O, and an indented middle vertex O-), a) orthogonal projection, b) unit cells,
c) spatial model, d) orthogonal projection
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CP IV-16B (ncnynueHo Teme O2 1 ynybreeHo Teme O1), a) opToroHasiHa npojekuuja, 6) jearHuuHa henwja, 1)

NpOCTOpPHHU Mofen, 1) OPTOroHasHa npojekuuja

12: Three-dimensional rosettes of the geometry of composite polyhedrons with concave deltahedal lateral surface

TpoarMeH3HoHanHe po3eTe reomeTpje KOMMO3UTHHUX Nonrefapa ca KOHKaBHUM AenTaefapckim oMoTadem
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ABBREVIATIONS:

CP II-nM - concave pyramid of the second sort, major type
CP II-nm - concave pyramid of the second sort, minor type
CP II-nB - concave pyramid of the second sort, type B

CP IV-nB - concave pyramid of the fourth sort, type B
CA1I-nM - concave antiprism of the second sort, major type
CA Il-nm - concave antiprism of the second sort, minor type
CC Il - concave cupola of the second sort

CC IV - concave cupola of the fourth sort
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CnobdogaH X. Muwuh

Mapwuja B. Obpanosuh

MwupjaHa [l. Munaxuh

TPOAUMEH3HWOHAJTHE PO3ETE 3ACHOBAHE HATEOMETPH)H
KOHKABHHUX AENTAEAAPCKHX MOBPLLUH

Pesume: Poseta nocraje JOMHHaHTaH apXHTEKTOHCKH feTasb y npBoj nonosuHH Xl Beka y ®paHuyckoj, kaja
Cy rpafH1TesbH pefIrMo3He apXMTeKType, MoA, yTHLajeM HEONNAaTOHCKUX MAgja, MOCTanu oYapaHH ceeTnolwhy
Kao cpenCcTBOM 3a nosesrBame ca borom. KoHuenTyanHo je xpuiuhaHcka LpkBa noctana xpam CBETIOCTH —
xpam okynaH y boxjoj ceetnoctu. MamereHUM CHCTEMOM KOHCTPYKLHjE 1 YNOTpedoM HOBUX KOHCTPYKTHBHHX
enemeHata noctasnoje Moryhe yrpaguTH cniektakynapHe BUTpaxke Kpo3 Koje je hHUATpHUpaHO CyHUYEBO CBETIIO
yLino y kategpany. Y 0BOM CUCTEMY Ce UCTHYe jefMHCTBEHH OTBOP MNpo3opa y 0donuKy posete. KpyskHH 0dnmK
M CNIOXXeHa reomMeTpHja YYHHHUIIUCY 0Baj apXHTEKTOHCKH eNeMEeHT Hajpenpe3eHTaTUBHH]UM NPOU3BOAOM MpH-
MeteHe roTcke YMeTHOCTH. HbHxoBa OCHOBHa reoMeTpHjcka KapaKTepHCTHKa je KOHCTPYKLIMja 3aCHOBaHa Ha
nonapHoj AUCTPHOYLIMjH —poTaLIHjH jearHHYHe henuje oko CpeaunLLITa KOHTYPHE KPYXKHHLIE.

Y UCTOM nepHopy MCNaMCKU FeOMETPHjCKH Y30pLIM Ce KOPHUCTE Kao MaTpHLia 3a 00/IMKOBatbe YKPACHHUX ap-
XUTEKTOHCKHX enleMeHaTa. tbuxoBa npuMeHa je NoTnyHa HHTerpaLitja reomeTpuje ca apxutektypom. OcHoBa
0BHX 0dpas3alla cacToju ce y MPUMEHH NMpPaBHIIHHX MOJIMTOHA, M MOJIMIOHa Y 00/HKY 3Be3/e Koju ce popMHpajy
oA wHx. OBK 0dnKLKM NpencTasmbajy nuwhe posete. Y 3aBUCHOCTH 0f Opoja (n) TeMeHa NpaBHIHKX NOMMIOHA
reHepHcaHHX M3 kHX, Y KNacHdHKaLMjy ce yBOOM HOBH MojaM — FEOMETPHCKH y30paKk n-Tavaka, npu 4emy
BpCTa po3eTe 3aBUCH Of MOJIMIOHa M3 Kojer je u3BefeHa. EBonyLmja MCnaMcKux reoMeTpHjcKuX y3opaka Moxe
Ce NpaTHUTH Kpo3 yrnoTpedy N-ToCTpaHWX NOMroHa, Of, MPaBHIIOT LUECTOYI/a IO CIIOXKEHH]HUX BPCTa MOUIOHa 1
Kpo3 poseTe hopMHpaHe Of, bHX.

Y oBoM pafy, Be3a u3mel)y oBa ABa HaurHa hopMHpatba po3eTa OCTBapeHa je MPUMEHOM KOHKaBHHX Mosire-
napckux nospLur. ®opmupajyhi KOMMNO3WTHe NonMepapcke CTPyKType 3aCHOBaHE H areOMETPHjH KOHKaBHHX
LenTaefapck1X MOBPLUM MPeKo N-TOCTpaHHX MOSIMTOHANHUX OCHOBA, MoKasand cMo jegHy Moryhy metomy
reoMeTpHjCKOr reHepucatba TpOJMMEH3HOHaHKX po3seTa. [KoHKaBHe nosrenapcke NoBpLLM Cy OMOTauH KOH-
KaBHWX Mnonuenapa apyre, YeTBpPTe H BHLLUKMX BPCTa, KOjWU Ce CacToje Of, H13a jeHaKoCTpaHHYHHX TPOYI/oBa,
rpynucaHux y jeauHuure henuje. MosunuroH1paHe NonapHO OKO CpeHLLIbE OCe NPaBHIHOT MOJIMIOHa Y OCHO-
BM Moniveapa, NpocTopHe jearHuuHe henuje Gopmmpajy nospLuKHy fenTaedpa. Bpcta koHkaBHoOr nonveapa
oapeheHa je bpojem penoBa jeHaKOCTPAHHUYHKX TPOYITIOBA Y pasBHjeHOj MpexH nonrenpa. Y oBoM HcTpa-
XXHMBatby KOMMO3HTHE MoNMeapcke CTpYKType, Yuje NoBpLurHe OopMHpajy TPOAHMEH3HOHASHY pO3eTy, A0-
dujajy ce KomdHHaLMjom KoHKaBHHX Kyrnona apyre Bpcte (CC 1), koHkaBHKWxX Kynona yetspTe Bpcte (CC V),
KOHKaBHHX aHTHNpH3mK apyre BpcTe (CA I1) 1 KoHkaBHHX Npamuaa (CP). MapameTpy NOBpLUK CY KOHCTPYK-
THBHO ofipeh)eHH reoMeTPHjCKMUM K aHaTMTHUKKMM MeTofama. OpToroHasHe npojeKLyje Ha paBaH OCHOBE Tako
bopMHpaHHX KOMMO3HUTHHUX MONMeAapCKHX CTPYKTypa Cy po3eTe y paBHH jeAuHCTBEHe reomeTpuje. OHe cy,
Ball Kao W roTcke KM MCnamcke posete, KapakTePHUCTHUHE MO BHLLECTPYKOj CUMETPHjH, MPOMOpPLIMjU K pepy.
CnoXeHOCT HHXOBHX KOHOHIypaLMja pe3ynTaT je MocTynka reHepucatba nonrefapcke MoBpLUM, a HHXO0Ba
MOAYNapHOCT NeXH Y YHHEHHLIM fia ce CIOXeHHW odpacLi AodHjajy MPUMEHOM camMo jefHOT eflemMeHTa — jefi-
HaKoCTpaHHYHOr Tpoyrna.

KrmbyuHe peun: poseta, nonvenap, apxureKkTypa, Tpoyrao, reomeTpHja.
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